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NATIONAL DIABETES ACT OF 1973 

FKIDAY, JULY 27,  1073 

HOUSE OF REFRESEKTATIVES, 
SUBCOMMITTEE ON PUBLIC HEALTH AND ENVIRONMENT, 

COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washington, B.C. 

The subcommittee met at 10 a.m., pursuant to notice, in room 2322, 
Rayburn House Office Building, Hon. Paul G. Rogers, chairman, 
presiding. 

Mr. ROGERS. The subcommittee will come to order, please. 
This morning the subcommittee will begin consideration of the 

need for legislation to advance research efforts as to the cause, effect, 
and prevention and treatment of diabetes mellitus. 

This subcommittee has some knowledge in the area of the adequacy 
of researdh efforts into the causes and prevention of many diseases 
and in the course of obtaining this knowledge, the committee has 
learned that no research effort in any field can be entirely adequate 
to the task. 

Nevertheless, there are instances in which legislation has been 
helpful in redirecting research efforts in badly underfunded areas 
and I think examples of recent efforts are in the field of cancer, heart, 
disease, multiple schelerosis, and digestive diseases. 

The purpose of today's hearing is to determine the extent of the 
present effort to treat and prevent diabetes whether or not it begins 
to be adequate to meet the task and, if not, whether legislation can 
be designed to alleviate it adequately. 

Without objection, the text of the bills to be covered in this hearing 
and the agency reports thereon shall be printed at this point in the 
record. 

[The text of H.R. 4882 and all identical bills and the agency reports, 
thereon follow:] 

(1) 



TH.R. 48S2. 93d Congress, 1st sossion, introduced by Mr. Vander Jagt (for himself 
and Mr. Steiger of Wisconsin) on February 27,1973: 

H.R. 6192, 93d Congress, 1st session, introduced by Mr. Vander Jagt (for himself, Mr. de 
Lugo, Mr. Bingham, .Mr. Kiegle, .Mr. Melcher, .Mr. Kcl^e^lhal, Mr.'Diggs, Mrs. {{eckler 
of .Sla.ssachuselt.s, .Mr. Young of Illinois, Mr, I"ors\lhe, Mr. WolIT, .Mr. Won Pat, .Mr. Pike, 
^Ir, Hangel, Mr. Drinan, .Mr. Widnall, Mr. .Mazzuli, .Mr. -Moakley. Mr. Cleveland, Mr. Davis 
of .South Carolina, .Mr. Tiernan, .Mr. Uuchannn.Mr. Koyball, Mr. Frev, and Mr, Uanielson) 
on .March 27,1973; 

H.R. 6193, 93d Congress, 1st session, introduced by .Mr. Vander Jagt (for himiself, .Mr. Jones 
of Tennes.see, Mr. McDade, Mr. Montgomery, .Mr. I.oEgett, Mr. Pepper, Mr. Mathis of 
" :-    "'r. H.Trrinr     i. Mr. Lehman, Mr. ('imp. .Mr. lirasco, Mr. Brinkley, Mr. Hel- 

?, .'Mr. PodcU, -Mr. Valron, Mrs. Grasso, Mr. Iludnut, Mr. Eilberg, 
rvey, .Mr. LotI, .Mrs. Chisholm, and .Mr. .Sarbanes) on March 

lessinn. introduced by .^I^. Winn on April 2,1973; 
essiun, introduced by Mr. Fulton on April .">. 1973; 
ession, introduced by Mr. Patman on .\pril 16, 1973; 
cKsion, introduced by Mr. Flood on .May 1, 1973: 
session, introduced by Mr. Vander Jagt (for himself, Mr. Ger- 
Mr, Dent, Mr. Charles H. WcKon of California, Mr. Coughlin, 
, Mr. Johnson of I*enns\l>aiii;i, Mr. Rodino, -Mr. William D. 
, .Mr. Young of Florida, Mr. Ki'mp. .Mr. Hurgener, Mr. Rhodes, 
I, Mr. J. William .Stanton. ^Ir. Madignn, Ms. .Vbzug, Mr. Minish, 
id Mr. Brown of California) on M.iy 2,1973: 
session, introduced by .Mr. Vander Jagt (for himself, Mr. Haw- 
. Thompson of New Jersey, Mr. .Stark, Mr. Towel! of Nevada, 
"k, .Mr. Fraser, .Mr. .\ddabbo, .Mr. Cohen, and Mrs, GriSithB) 

ession, introduced by Mr. Clark im May 9,1973: 
session, introduced by Mr. Vander Jagt (for himself, Mr. Uails- 
a. Mr. Sletcalfe, Mi\ Hein/, Mr. .'^arasin, -Mr. .Alollohan, and Mr, 

Davis of Georgia) on .May 29, 1973: 
H.R. 9211, 93d Congress, 1st session, introduced by .Mr. Cronin on Julv II, 1973: 
H.R. 9332, 93d Congress, 1st session, introduced by Mr. .Scherle on July 17, 1973: and 
H.R. 9493, 93d Congress, 1st session, introduced by Mr. Vander Jagt  (for himself, Mr. 

Symington, Mr. Rinaldo, and Jlr. Stuckey) on July 23,1973, • 
arc identical as followsi: ] 

A BILL 
To amend the Public Ileallh Service Act to expand the au- 

thority of the National Institute of Arthritis, Metabolism, 

and Digestive Diseases in order to advance the national 

attack on diabetes. 

1 Be it enacted by' the Senate and Home of Representa- 

2 lives of the United States of America in Congress assembled, 

3 That this Act. miay be cited as the "National Diabetes Act 

4 of 1973". 

5 FINDINGS AND DECLAHATION OF PURPOSE 

6 SEC. 2, (a) The Congress hereby finds and declares— 

7 (1) that diabetes mellitus is a major health problem 

8 in the United States in that it afflicts approximately 

9 5 million Americans; 



9 

2 

1 (2)  llinl it is llie fifth leading cause of death from 

2 disease, and that it is llie second leading cause of new 

3 eases of blindness; 

4 (3)  that the complications of diabetes niellitus lead 

5 to many other serious health problems j 

6 (4)  that   uncontrolled   diabetes   significantly   de- 

7 creases life expectancy; 

8 (5)  that the citizens of the United States should 

.*> have a full understanding of the nature of the impact of 

30 diabetes niellitus; 

11 ((3)   that  there  is  convincing  evidence  that  the 

12 known prcviilencc of diabetes mellitus has increased dra- 

13 matically in the past decade; 

14 (7) that the present level of knowledge of therapy 

15 of diabetes mellitus has not provided solutions to many 

16 ..    difTicidt problems and especially in the delivery of health 

17 care to those who are eoononiically and educationally 

18 deprived; 

•19 (8)   that the severity of diabetes mellitus in chil- 

20 (Iren and most adolescents is greater than in adults, 

21 which ill most cases involves greater problems in the 

22 management of diabetes mellitus; 

23 (9) that the attainment of better methods of diag- 

24 nosis and treatment of diabetes mellitus deserves the 

25 highest priority; and 
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8 

1 (10)  that the grcnfcst pofciitial for advanfciiioiit 

2 agahist diabotcs lies in the National Ini«tifute of Arthrl- 

3 tis, Metabolism, and Digestive Diseases, but advance- 

4 ment against this and related diseases depends not only 

5 on the research program of tliat Instil iito but also on the 

6 research programs of the oilier resenrcb iiisiitiitis of tlic 

7 National Institutes of Health. 

8 (b) It is llio purpose of tliis Aet to expand tbo anlhnr- 

9 ity of tlie National Institute of Arltiritis, ^fetalto]ism, and 

10 Digestive Diseases in order to advance the national attack 

11 on diabetes. 

12 DiABnTKS riioci.'AJrs 

13 SEC. 3. Part D of title IV of the Tublic Ileallh Service 

14 Act is amended by adding after section 434 of such title the 

15 following new sections: 

IG "NATIONAL, UIATUCTKS l'i;<Mil!AM 

17 "SKC. 435.  (a) (I) Tiie Director of the National Insli- 

18 tule of Arthritis, ^letnbolisin, .-md Dij;cslive Diseases, with 

19 the advice of the National Advisory C'-oiuicil of the Institute 

20 (hereinafter referred to as the 'Council'), .shall develop a 

21 plan for a national diabetes program   (hereinafter in this" 

22 part referred to as the 'program'). For the purpose of this 

23 part the program will include and be aided by similar efTort.s 

24 ^vitll regard to rehiled endocrine and nicf.'ibolic diseases and 

2'T to basic biologic processes and mechanisms, the betier under- 
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1 stniiding of which is essential to sohttiim of tlic inoLU-m of 

2 iliahctos, '" 

3 "(2)   It is the purpose of the progrnin to expand^ 

4 intensify, and coordinate the activities of the Institute respect- ^ 

5 lug diahetes and related endocrine and metflholic diseases. 

6 Tlie program shall he coordinated with the other programs 

7 conducted or ndrninistered I)y the research institutes of the 

8 ^'ational Institutes of lleallli to the extent that such institutes" 

9 have responsibility respecting such diseases^ Tlic program 

30 shall provide for— 

31 "(-M investigation into the epidemiology, etiolog}', 

32 prevention and control of diabetes, including investig.v 

13 tion into the social, environmental, behavioral, uiitri- 

14: tional, biological, and genetic determinants and influences 

15 involved in the epidemiok)gy, etiology, prevention and 

16 control of diabetes; 

17 "(B) studies and research into the basic biological 

18 processes and jneibanisms involved in the underlying 

1^ iionual and almonnal piiciiomena associated with dia- 

20 betes including abnormalities of the skin, gastrointestinal 

2t tract, kidneys, eyes, and nervous system. The studies and 

2« research shall also include evaluation of influences of 

other endocrine honnones on the etiology, treatment, and 

complications of diabetes. 

«"' "(C)   rescarcli  into  the  development,  trial,  find 

23 

2i 
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1 evaluation of techniques and drugs used in, nnd ap- 

2 proaches to, the diagnosis, treatment and prevention of 

4 -diabetes y 

4 " (D) estahlislinient of programs that will focus and 

5 apply scientific and technological elTorts involving hio- 

6 logical, physical and engineering sciei\ce (o all facets 

7 of diabetes; 

S " (E) establishment of programs for the conduct and 

9 direction of field studies, large-scale testing and cvaliia- 

10 tion and demonstration of preventive, diagnostic, thcr- 

11 apeufic, rehabilitative and control •i[)proaches to diabetes; 

12 " (F)  the education and training of scientists, clini- 

13 eians, and educators in the fields aiul specialties requisite 

14 to the conduct of programs respecting diabetes; and 

15 •' (G)   patient,  public  and  professional education 

16 relating to all aspects of diabetes. 

17 "(b) (1) The plan required by subsection (a) of this 

58 section shall be developed within two hundred and seventy 

15) days after the effective date of this section, and be trans- 

20 mitted promptly to the Congress. Such plan shall set out 

21 the staff requirements and resources necessary for the Na- 

22- tional Institute of Arthritis, Jfetabolism, and Digestive Dis- 

23 cases to carry out the program and recumniendalions for 

2-t adequate funding levels for the program. 
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• 1 ''(2) In the development of the plan, attention will be 

2 given to means to assure continued production of funda- 

3 mental new knowledge which would fonn the basis of future 

4 advances in the understanding, treatment, and control of 

5 diabetes. Specific recommendations will be made on the 

6 proportion of the effort devoted to the production of new 

7 knowledge which would be expected to occur as the result 

8 of individual projects undertaken in the Nation's and the 

9 world's biomedical research laboratories generally and that 

10 which would be anticipated as arising from the research 

11 conducted in the centers under section 437. 

12 "(3) The Director of that Institute shall as soon as 

13 practicable after the end of each calendar year prepare in 

14 consultation with the Council and submit to the President 

lii for transmittal to the Congress a report on the activities, 

lf> progress and accomplishments under the program during 

17. ihe preceding year and a plan for the program for the 

18 succeeding five-year period. 

Iflf " (c) In carrying out the program, the Director of the 

20 National Institute of Arthritis, Metabolism, and Digestive 

21 Diseases, under policies established by the Director of the 

22 National Institutes of Health and after consultation with (iie 

23 Council and without regard to any other provisions of this 

24 Act may, if aulhorized by the Council, obtain  (in accord- 

25 ance with section 3109 of title 5, United States Code, but 

2G without regard to the limitation in such section on the num- 
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1 ber of days or the period of such service) the services of noc 

2 more than ten experts or consultants who have scientific or 

3 professional qualifications. 

4 "DIABETES PREVENTION AND CONTROL PKOGRAM 

5 "SEC. 436.  (a) The Director of the National Institute 

6 of  Arthritis,   Metabolism,   and  Digestive  Diseases,   under 

'^ policies cstablislicd by the Director of the National Institutes 

8 of Health,  and after consultation with the Council,  shall 

9 establish programs as necessary for cooperation with other 

10 Federal health agencies.  State, local,  and regional public 

11 health agencies, and nonprofit private health agencies, In 

1^ the prevention, control, and evaluation of diagnosis and treat- 

1"^ ment of diabetes, appropriateh' emphasizing the prevention, 

I'l control, diagnosis and treatment of such diseases in children. 

15 " (1))   There is authorized to be appropriated to cairy 

16 out this section $25,000,000 for the fiscal year ending 

17 June  30,   1974,  $35,000,000  for the  fiscal year ending 

18 June 30, 1975, and $45,000,000 for the fiscal year ending 

19 June 30, 1976. 

20 "NATIONAL  RESEARCH  AND  DEMONSTRATION  CENTERS 

21 FOR DIABETES ' 

22 "SEC. 437.  (a) (1)  The Director of the National In- 

23 stitute of Arthritis, Metabolism, and Digestive Diseases may 

24 provide for the development of not less than fifteen centers 
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1 for basic and clinical research into, training in, and demon- 

2 stration of advanced diagnostic, prevention, and treatment 

3 methods for diabetes. 

4 "(2)   The centers developed under pavagrapli   (1)   of 

5 this subsection shall, in addition to being used for research, 

6 training, and demonstration projects, be available for the 

7 following prevention program for diabetes: 

8 "(A)   programs to develop improved methods of 

9 detecting individuals with a risk of developing diabetes; 

^0 "(B) progrunis to develop improved methods of 

H intervention against those facfoi's which cause individ- 

^•^ unls to have a liigh risk of developing diabetes; and 

1'^ "(C)   programs to develop health professions aird 

14 allied health professions personnel highly skilled in tiro 

15 prevention and control of dialjctcs. 

16 "(3) (a)  Centers developed under (his subsection" niaj'' 

17 be supported under subsection   (i))   or under any other 

18 applicable provision of law. 

19 " (b) The Director of the National Institute of Arthritis, 

20 Metabolism, and Digestive Diseases, under policies estab- 

21 lishcd by the Director of the National Institutes of Health. 

22 and after consultation with the Council, may enter into co- 

23 operative agreements with public or nonprofit private agcn- 

24 cics or institutions to pay all or part of the cost of planning, 

2i> establishing, or strengthening, and providing basic operating 
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1 support for,  existiiij^  or  new  centers   (including;  centers 

2 established under subsection  (n))   for basic or clinical rc- 

3 search into,  training hi,  and  demonstration of,  advanced 

4 diagnostic, prevention, treatment and control methods for 

5 diabetes. Funds paid to centers under cooperative agrec- 

6 ments under this subsection may be used for— 

7 "(I) construction, notwilhstanding section 405; 

8 "(2)  stafilng and other liasic operating costs, in- 

0 eluding  such  jiatient  care  costs  as  arc  required  for 

30 research; 

.31 " {^)   training, including training for allied health 

32 professions personnel; and 

13 " (4) demonstration purposes. 

14 Support of a center under this subsection may be for a period 

15 of not to exceed five yeais and may I)e extended by the Di- 

1(> rector <tf the NalionnI Institute of Arthritis, Metabolism, ami 

17 .]>igeslivt! Discjisi's for ndditimial periods of not more than 

1*^ five jears each, aflcr review of the operations of llie center 

13 by a scientific review group established Ity the director. As 

20 used in this, section, the term 'construction' does not include 

21 the acquisition of land. 

22 "INTERAOENCT TECHNICAL COMMITTEE 

23 "SEC 438.  (a)  Tlie Secretary shall establish an luter- 

24 agency Tedinieal Commillee on Dinbeles which shall be re- 

"^ .sponsible for coordinating those aspects of all Federal health 
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1 programs and activities relating to diabetes to assure tlie 

2 adequacy and technical soundness of such programs and ac- 

3 tivities and to provide for the full communication and ex- 

4 change of information necessary to maintain adequate co- 

5 ordination of such programs and activities. 

6 "(b) The Director of the Institute shall serve as Chair- 

7 man of the Committee and the Committee shall include 

8 representation from all Federal departments and agencies 

9 whose programs involve health functions or responsibilities 

10 as determined by the Secretary." 

11 CONFORMING AMENDMENTS TO TIIK PUBLIC HEALTH 

12 SERVICE ACT 

13 SEC 4. Section 431 (a)   of the Public Health Service 

14 Act is amended by striking out "and metabolism"  and 

1"*   inserting in lieu thereof "diabetes and metabolic diseases". 

DEPAETMENT OF HEALTH, EDUCATION, AND WELFAWC, 
Wcmhinffton, D.C., July 16,1973. 

Hon. HABLET O. STAOOEBS, 
Chairman, Committee on Interstate and Foreign Commerce, House of Repre- 

sentatives, Washington, B.C. 
DEAR MB. CHAIBMAN : This letter is in response to your request of March 21, 

1973, for a report on H.R. 4882, the National Diabetes Act of 1973. 
The bill would provide the authority for the Birector of the National Institute 

of Arthritis, Metabolism, and Digestive Diseases to: 
Develop a plan for a National Diabetes Program designed to expand, 

intensify, and coordinate the activities of the Institute and other NIH In- 
stitutes respecting diabetes and related endocrine and metabolic diseases, 

Bstablish diabetes prevention and control programs in cooperation with 
various health agencies funded at $25, $35, and $45 million for the next 
three fiscal years. 

Develop not less than 15 National Research and Demonstration Centers 
for basic and clinical research into, training in, and demonstration of, ad- 
vanced diagnostic, prevention, and treatment methods for diabetes. 

In addition, H.B. 48JS2 would require the Secretary of Health, Education, and 
Welfare to establish an Interagency Technical Committee on Diabetes to coordi- 
nate all Federal health programs and activities relating to diabetes. 

Adequate legislative authority already exists to support a multlfaceted attack 
on diabetes, and such an attack is now lietng mounted effectively by the Na- 
tional Institute of Arthritis, Metabolism, and Digestive Diseases. H.B. 4882 
would be duplicatlve of authority already vested in the Secretary of Health, 
Education, and Welfare. 

28-803—74 3 
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While we sliare a concern for the problem of diabetes, we strongly disagree 
that this bill would contribute to a scientific advance in dealing with the prob- 
lem. We believe that research in diabetes and related areas is already being 
given priority consistent with research opportunities available and their relation- 
ship with other Federal research priorities. A new categorical disease program 
is not warranted, and the need for an Interagency Technical Committee on 
Diabetes has not been demonstrated. 

We therefore strongly recommend that H.R. 4882, the National Diabetes Act 
of 1973, not be enacted. 

We are advised by the Office of Management and Budget that there is no 
objection to the presentation of this report from the standpoint of tlie Adminis- 
tration's program. 

Sincerely, 
FRANK C. CARLUCCI, Acting Secretary. 

ExECiTTi\'E OFFICE OF THE PRESIDENT, 
OFFICE OP MANAGEMENT AND BUDGET, 

Washington, D.C., July 20, 1973. 
Hon. HABLEV O. STAGGERS, 
Chairman, Committee on Interstate and Foreign Commerce, House of Represent- 

atives, Washington, D.C. 
DEAR MR. CHAIRMAN : This Is in response to your request of March 21, 1973, for 

the views of this Office on H.R. 4882. a bill "To amend the Pnt)lic Health Service 
Act to expand the authority of the National Institue of Arthritis, Metabolism, 
and Digestive Diseases in order to advance the national attack on diabetes." 

In its report to your Committee, the Department of Health, Education, and 
Welfare states its reasons for recommending against ejiactment of H.R. 4882. 
The Department expresses the view that research in diabetes is already being 
given priority consistent with research opportunities available and that a new 
categorical disease program is not warranted. 

We concur with the views expres.sed by the Department in Us report. Ac- 
cordingly, we recommend against enactment of H.R. 4882. 

Sincerely, 
WILFRED H. ROMMEL. 

Assistant Director for Legislative Reference. 

Mr. ROGERS. Our first witness this morninsf is our former colleague 
on this side and now a most distinguished Senator from the State of 
Pennsylvania, the Honorable Richard S. Schweiker, who has been 
most ivctive in the health field. He is the ranking minority member on 
the committee on the Senate side which handles health problems. He 
is most knowledgeable and is the author of S-17, the National Dia- 
beto~s Research and Education Act. 

The committee is very pleased to welcome you and certainly will be 
pleased to receive your statement at this time. 

STATEMENT OF HON. RICHAED S. SCHWEIKER, A U.S. SENATOR 
FROM THE STATE OF PENNSYLVANIA 

Senator SCHWEIKER. Thank you very much, Mr. Chairman. I greatly 
appreciate this opportunity to present to you and the subcommittee a 
brief statement regarding the need for a national dial>etcs program as 
embodied in the bills you are presently considering. I personally want 
to thank you for holdin.<? these hearings and for your interest and 
leadership in the health field. I have enjoyed working with you in my 
new assignment on the Senate side veiy much. 

At the outset, I want to commend this subcommittee for scheduling 
tliese hearings. I know you will receive outstanding testimony from a 
number of individuals and organizations who can speak for the Na- 
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tion's diabetics expressin? their gratitude that this committee is ex- 
amining the problem of diabetes. May I add my voice to theirs and 
say that I am encouraged by this action and I look forward to the 
enactment of legislation that inaugurates a much needed national dia- 
betes program. 

This subcommittee is no doubt aware that the Senate Health Sub- 
committee earlier this year conducted a hearing on the problem of 
diabetes. The subcommittee, on which I am pleased to serve as the rank- 
ing Republican, currently has before it two bills which seek to expand 
and accelerate the national effort against this major health problem. 

I have introduced S. 17, the National Dial)etics Research and Edu- 
cation Act, a followup to a bill I offered during the last session of 
Congress, which was the first legislative proposal in recent history 
to address itself to the problem of diabetes. Its purpose is to expand 
and coordinate the research effort against diabetes and to advance 
patient, professional, and public education acti\-ities to alert Ameri- 
cans to early indications of diabetes and to emphasize the significance 
of early detection, proper control, and the complications which evolve 
from the disease. Uncfer this proi)osal, a national task force on dia- 
betes, to include lay persons, would be established to formulate a long- 
range plan to combat diabetes. Also, the feasibility of operating model 
diabetes research, treatment, and education clinics for detection, in- 
tervention, and development of manpower would be tested. 

Senator Gale McGee has introduced the National Diabetes Act of 
1973, S. 648, which expands the authority of the National Institute 
of Arthritis, Metabolism, and Digestive Diseases to develop a plan 
for a national diabetic program and to establish centers for basic 
and clinical research into diabetes and the development of advanced 
diagnostic, prevention, and treatment methods for diabetes. 

The two proposals form the basis upon which the subcommittee 
•will recommend an appropriate measure to be passed by the Senate. 
We anticipate the passage of a bill this session. 

Mr. Chairman, in looking at the problem of diabetes we are refer- 
ring to a disease which by conservative estimates affects 5 million 
Americans. There are some estimates as high as 10 to 12 million. For 
each diagnosed diabetic there may be as many as three or four people 
undiagnosed, who carry an inherited factor for the disease. Since 
there is a genetic factor involved and the number of diabetics is in- 
creasing it has been estimated that by 1980 one in five people will have 
diabetes or its trait. Statistics on diabetes are vague because diabetes 
is not a reportable disease. Nevertheless, it is the fifth leading cause 
of death in the United States. It is probably second or third if you 
consider the fact that diabetes is the major factor causing many 
chronic and disabling illnesses, primarily cardiovascular, renal, hy- 
f)ertensive, and neurological. The man who dies of a heart attack is 
isted in the death statistics as a victim of heart disease, but many 

times he has actually died from diabetes which caused the heart at- 
tack and the vascular disease. The same is probably true in cases of 
kidney disease, stroke, and so fortli. Also, diabetes has become a major 
cause of blindness in our country. 

Federal concern and action is necessary because the growing geo- 
metric progression of new diabetics per year, nearly a 10-perceiit in- 
crease annually, presents a significant public health problem which 
cannot be ignored. 
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In my judgment, the problem of the incidence of diabetes is one 

to which we nave not addressed much attention. Until 1921 and the 
discovery of insulin the diabetic did not survive. Since then diabetics 
have survived longer and have been producing children with diabetes 
or with a strong inherited factor for diabetes. Also, the diabetic now 
lives long enough to encounter inevitable complications of diabetes 
which involve the eyes, the blood vessels, and the kidneys. 

If we are to face the facts squarely we miist realize that the dis- 
covery of insulin was not a cure as was felt originally but was only a 
first step. It is ironic that since 1921 diabetes has come to nearly 
dominate the medical scene yet so little is being done to solve the 
mysteries of this illness. 

In terms of its economic impact, the loss from disability, premature 
death, and sickness in the diabetic population is conservatively con- 
sidered to be at least $2 billion annually. Yet we spend less than $10 
million annually in support of all aspects of research in diabetes. Dur- 
ing the Senate hearing it was stated that we are spending approxi- 
mately $1.60 per diabetic per year. I regret that this figure is being 
reduced to $1.25 with the cutbacks at NIH. 

A statement prepared by the National Institute of Arthritis, Me- 
tabolism, and Digestive Diseases for initial presentation to the House 
Appropriations Committee this past spring contained the sentence: 
"Today with proper treatment, most dia&tics can lead a normal 
life." Mr. Chairman, I have received numerous letters from physicians, 
biomedical scientists, researcliers in tlie field of diabetes, and diabeti&s 
challenging that statement. Some consider it "an extraordinary lack 
of understanding * * *." Others have referred to it as "at best de- 
batable and at least incorrect." 

What I wish to point out is that from the Federal perspective 
diabetes is being neglected. 

The customary method in recent years to create an affirmative 
program involving a greater national commitment has been to allo- 
cate more money to the task. In the case of specific healtli problems, 
the recommendation is often "more money for research." In this 
instance, it is necessary for the subcommittee to examine the state 
of science with respect to diabetes to see if a breakthrough is possi- 
bly at hand. 

Are we simply to add large sums of money into research and can 
such sums be spent productively? Since adequate funds have not 
been available, research in diabetes has been neglected. Consequently, 
our knowledge of the causes or origins of diabetes and its long-terra 
effects on the human lK)dy is deficient. How must we proceeed ? Cer- 
tainly the Federal role and responsibility mu.st be determined and 
very clearly defined. 

I submit that the first priority is clearly to raise the research allo- 
cations to find the cause of diabetes, to provide new methods of treat- 
ment, to intervene in the complications of diabetes, and to find possible 
cures. 

A second maior priority should be the establishment of a central 
agency to coordinate all education, research, and treatment of diabetes. 
This central agency would be responsible for the coordination of all 
research in the field of diabetas and the initiation and evaluation of 
new research projects. The central agency would be responsible for 
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setting up regional research and training centers established strategi- 
cally and geographically to service the Nation's diabetic population. 
These regional centers woidd be under the control and direction of 
the central agency, but might function as an integral part of an estab- 
lished, ongorng medical center. They would, however, be a separate 
entity budgeted by the central agency and reportable to the central 
agency. 

Clearly, the National Institute of Arthritis, Metabolism, and Di- 
gestive Diseases can and should assume this responsibility. 

I believe a specific plan or program should be formulated, an ap- 
proach found in all the legislative proposals. However, I suggest that 
the entity which draws up this "game plan" include lay persons, par- 
ticularly parents of diabetic children. The scientific and medical 
participants should represent the various disciplines involving dia- 
betes, cardiology, ophthalmology, neurology, neuropathy, and genetics, 
to mention a few. 

In addition, I recommend that the committee consider the creation 
of an Associate Director of NIAMDD for diabetes who would chair 
a committee of representatives of each of the Institutes at NIH which 
deal with problems relating to diabetes. No such formal apparatus 
exists at present, and the Director of NIH should be required to estab- 
lish such a committee. The coordination of efforts at NIH dealing with 
this disease would be improved if such a provision were included in the 
legislation. ' 

Mr. Chairman, thank you for permitting me to present to the 
committee some of my thoughts on this serious problem. I purposely 
have been brief since you will be receiving testimony from the experts 
and professionals in the field as well as from those who live with this 
disease. 

I am confident this hearing signals a beginning of a major national 
assault against diabetes. Whatever legislative measure emerges as a 
result of these hearings and the deliberations of the subcommittee, it 
will provide the blueprint for finding a way to more effectively deal 
with this problem. In my judgment, the Nation's diabetics, who up to 
now may have felt neglected by their Government, are entitled to a 
commitment to increase the effort against this disease and thus increase 
the chances for making some real progress in the detection and treat- 
ment of diabetes and, hopefully at some point, its control and cure. 

I look forward to joining you, Mr. Chairman, and your colleagues 
in a House-Senate conference, to work out the final form of the law we 
will enact. We cannot legislate a cure for diabetes, but we can certainly 
establish a framework for a more effective diabetes program and pro- 
vide the support necessary to carry out such a procrram. 

Mr. ROGERS. Thank you very much, Senator Schweiker, for an excel- 
lent statement, which I think has placed this problem in proper per- 
spective. 

This committee will go over your sucrestions and give them the most 
serious consideration, and I am hopeful that we can work out some 
program that would be effective in this fight. 

Also, I think both of our committees better have a little visit with 
Mr. Weinberger and Mr. Carlucci to see if we can convince them. I 
am sure you share that feeling. 

Senator SrHWKiKEn. T think that may be the more difficult job. 
Mr. EooERS. You may be right. 
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Thank ton for being here, you have been most helpful and we will 
continue to keep in touch. Thank you. 

Senator SCHWEIKER. Thank you, Mr. Chairman. 
Mr. ROGERS. The next witness is the Honorable William A. Steiger, 

Member of Congress fi-om Wisconsin, our distinguished colleague 
who has been a driving force for action in this area. He has gi-eat 
experience in this field. He has given me a few of his pei-sonsil ex- 
periences, and so we know that ne is an expert, and the committee 
is delighted to welcome him here and will be pleased to receive the 
benefit of his testimony. 

I might say as chairman that he and particularly Mr. Vandcr Jagt 
have b^en constantly after this committee to do something, and so 
we are doubly grateful to you for helping us get to this. 

STATEMENT OF HON. WILLIAM A. STEIGER, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF WISCONSIN 

Mr. STEIGER. Thank you, Mr. Chairman. I do not have a prepared 
statement, and I hope the Chair will forgi\e the fact that I did 
not put something together. I, too, will be brief, as was Senator 
Schweiker. 

Congressman Vander Jagt and I and the other 98 cosponsors of 
the legislation in the House are deeply grateful to you for vour will- 
ingness to have these days of hearings, and I am hopeful that out 
of it will come information and the right questions so that whatever 
we do is rational. 

I have more than a passing interest in what we do about diabetes. 
I have been a diabetic for 22 years and have watched with interest 
not only the new approaches made in the field of diabetes, but frank- 
ly, the problems. Thus, my approach will be a little different in 
terms of what I perceive l!o be some difficulties with which we are 
faced in the field of diabetes. 

The statistics are known: $8.2 million spent in the last fiscal year; 
diabetes is the fifth leadine cause of death by disease; and the fact 
that there exists considerable misunderstanding among the medical 
communit3% parents, diabetics, and among the general population 
as to what diabetes is all about. 

It was once assumed that with the discovery' of insulin, and those 
new developments in the field that are not insulin but are pills which 
have the effect of insulin in reducing blood sugar, that the diabetic 
no longer faced many problems. I think clearly that is not the case. 

If possible, Mr. Cnairman, I would like to include, as a part of 
my statement, an article from the New York Times, which rather 
dramatically discusses the death of Jackie Robinson who had died 
apparently of a heart attack when, to many doctors, the basic cause 
of his death was diabetes and its complications. 

Mr. ROGERS. Without objection, it is made a part of the record 
following your statement [see p. 18]. 

Mr. STEIGER. That article pinpoints some of the side effects of dia- 
betes and some of the problems. I would, Mr. Chairman, make throe 
points: 

One, that there are inadequate funds for research in this field. 
Diabetes is multidisciplinary; it does not affect just one part of the 
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body but cliearly has profound implications throughout the human- 
body. 

The amount of money we are now spending is too low, given the 
fact we are close to some important developments—in the implantation 
of a pacer for the control of insulin going into the bloodstream, there- 
by enabling the blood sugar level to be reduced, and in the ability 
to better determine whether or not a young person will have diabetes 
in his or her lifetime. These thresholds we are approaching require 
an accelerated effort in this field on the part of both the public and tlie 
private sectors, and I think the Federal Government should provide 
a degree of leadership. A greater interdisciplinary approach would 
be exceedingly beneficial to those who have diabetes, in enabling them 
to lead a better life, and it would also help us determine more clearly 
how to prevent the disease in the future. 

Second, we need to give far greater attention to what diabetes is all 
about. This partially is a problem of the medical field. It is partly a 
problem of what information is available to diabetics, to the parents 
of diabetics, and to their wives and husbands who live and work with 
the diabetic. 

I have been absolutely amazed by the outpouring of correspondence 
that has come into my office, as I know it has come to your office and 
Congressman Vander Jagt's office, from those who are diabetics across 
this country, in response to the new initiatives. 

But what has been even more interesting to me has been in meeting 
in the sixth district of Wisconsin more and more people who are 
diabetics and who are searching for better answers to the problems 
they face. 

As I see the problems of a man 45 years old fired from his job be- 
cause he is a diabetic, then I have to sit back and ask, "What kind of 
an attitude makes it possible for that man to lose a job because of a 
disease, not well-controlled, which made it in the mind of one employer 
impossible to keep him on that job ?" 

Such a human tragedy ought not to happen, and it is a part of the 
role of this committee, as it is a part of the role of each of us indi- 
vidually, to make certain there is clarity in where we go and what 
we do. 

Third, Mr. Chairman, I do not pret^^nd, in offering this testimony 
or in offermg H.R. 4882, to say there is a single answer to this prob- 
lem. The subcommittee has an incredibly good record in lesponding 
to serious problems in the health field. You have to work with Mr. 
Weinberger and 0MB and Mr. Carlucci, and all I would say, Mr. 
Chairman, is I believe the fomidation for an expanded research effort 
must come tlirough the Institute of Arthritis, Metabolism, and Di- 
gestive Diseases. 

Dick Schweiker is correct in defining an approach that can be used, 
but in the end it will be up to you and the membei-s of your committee 
to make the best judgment you can about tlie specifics of the legislation. 

None of us pretends to know all of the solutions to this problem. I 
hope that from the 2 days of hearings you are scheduling to deal with 
this—the testimony you will hear from the American Diabetes Associ- 
ation, from the Joslin Foundation, from the Juvenile Diabetes Foun- 
dation, and from the youth committee of the Joslin Foundation—that 
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will gain only better understanding of the weaknesses in what we 
now do, and the ways to strengthen future efforts in diabetes research. 

The need is critical and I think the approach we have proposed, by 
and large, makes sense. I can but hope that out of this will come an 
agreement between both the House and Senate that an expanded re- 
search effort in the field of diabetes will produce great benefits, not 
only to those who now have diabetes, but to those who do not have it 
but who can be better served because of what we do this year. 

Thank you. 
[The New York Times article referred to follows:] 

[From the New Tork Times, Sunday, Oct. 29,1972] 

DIABETES IS CALLED BASIC CAUSE OF ROBINSON'S DEATH 

(By Lawrence K. Altman) 

The Immediate cause of Jackie Robinson's death last week at age 53 was 
apparently a heart attack. But to many doctors a more fundamental process was 
Involved : diabetes and its complications. 

The former Brooklyn Dodger's heart attaclc, which came after a decade of 
failing health, was his third since 1968, two of the Manhattan specialists who 
cared for him said in interviews. These two previous attacks had left him with 
need for cardiology care to treat his congestive heart failure. 

The Dodger second baseman had also consulted several other kinds of special- 
ists in the 20 years he knew he had diabetes because during this Interval Mr. 
Robinson had developed most of the conditions that can complicate the endocrine 
disease. 

The first black major leaguer lost the sight of one eye and was becoming pro- 
gressively blind in the other, despite treatments with a laser beam. A week ago 
today, he suddenly lost even more sight from a hemorrhage in his "good" eye. 

In 1961, his knee, already damaged by arthritis caused by the trauma of 
sliding around the bases on the playing field, was further injured by a serious 
infection. The .staphylococcal bacteria that caused the knee infection also iwisoned 
his blood system with a near fatal case of septicemla and temporarily threw 
his diabetes out of control until antibiotics and more insulin helped him recover. 

DISCOMFOBTINO   SYMPTOMS 

Mr. Robinson also suiTered from burning sensations and other pains In his 
legs that had resulted from a combination of diabetic damage to the nerves and 
arteries In his legs. So discomforting were these symptoms, his doctor said, that 
Mr. Robinson had to give up golf. 

Also, his blood pressure was abnormally high for many years. Though hyper- 
ten.sion can be another complication of diabetes, Mr. Robinson's physician said 
they considered it an unassociated problem in his case. Cardiologists have 
reported that hypertension is found with unusually high frequency among blacks. 

Endocrinologlsts say they believe that diabetes is the result of inadequate 
production of insulin by the pancreas gland, which is situated deep In the ab- 
domen. Insulin controls the amount of sugar in the blood. But because the 
body's chemical pathways are so complex and intertwined, diabetes affects protein 
and fat metabolism as well as that of sugar and other carbohydrates. 

Other doctors said that Mr. Robinson's case vividly illustrates the types of 
medical problems with which many of the 200 million diabetics In the world 
mn.«t live. 

Diabetes knows no geographic borders as it affects people of all races around 
the globe. In the United States. 2 per cent of the population, or four million 
people, are said to have diabetes. Its symptoms can Include fatigue, unusually 
frequent urination, excessive thirst and Increased appetite in the face of weight 
loss. 

VALUE  OF INSULIN 

For more than 50 years. Insulin Injections have staved off early death for 
millions of diabetics lives for decades, whereas those bom before insulin's dis- 
covery survived just months. 
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Nevertheless, a diabetic's life expectancy Is about two-thirds that of a non- 
diabetic at any age. Doctors at the Joslln Clinic in Boston reported recently, for 
example, that a 30-year-old diabetic could expect to live another 30 years, 
whereas a 30-year-old nondiabetic could expect to die in 42 years. 

The price from the complications made possible by the advance of insulin 
therapy is vast. Economists say that each year diabetics spend $2-bilUon for such 
items as physician fees to regulate the insulin dose.s, hospital beds to care for 
diabetic coma and insulin shock, nursing care to help skin ulcers heul and prevent 
gangrene of the toes and legs, pills, seeing-eye dogs and live-in help to care for 
blind diabetics. Diabetes ranks behind cataracts and glaucoma as the third lead- 
ing cause of blindness in Americans. 

Yet Americans do not view diabetes with the same degree of concern that they 
do diseases like cancer for which Congress appropriated $377.5-millIon In this 
fiscal year. 

BUALX   EXPENDrrUBES   crtED 

The National Center for Health Statistics lists diabetes as the seventh-leading 
cause of death am.ong Americans. It is also a major contributor to cardiovascular 
disease (heart attacks and strokes), the nation's leading killer. 

Despite these staggering statistics, diabetes experts point to the relatively small 
Federal expenditures to find better treatments. The main Federal basic research 
program in diabetes at the National Institutes of Health in Bethesda, totalled 
$8.2-million last year. 

Diabetes specialists say they are still mystified about the disease that has been 
known since ancient times. Among the myriad unanswered questions scientists 
hope to resolve are: 

Why does arteriosclerosis occur so much earlier in life among diabetics, mak- 
ing heart attacks and strokes so much more common than among nondiabetics? 

Precisely how is diabetes inherited ? 
What causes the bodies of some diabetics like .Tackle Robinson to become so 

severely ravaged withiji 20 years, whereas other diabetics who have had the dis- 
ease for twice as long escape the severity of many of the same complications? 

Why does diabetes—in a pattern distinct from arteriosclerosis—selectively 
damage the smallest arteries, particularly those in the eye, kidney, nerves and 
skin ? After 20 years, only one diabetic in 10 is said to escape such damage to the 
retina in the back of the eye. Yet why can some see well and others go blind'? 
Electron microscopists suspect that the clues lie in the portion of the arteries 
called the basement membrane, which becomes unusually thick as a result of de- 
posits of substances called collagen and mucoproteins. Why does this pathologi- 
cal process often begin before blood and urine tests disclose that a patient has 
diabetes? 

Why do diabetics have more dilficnlty combating bacteria—like Jackie Robin- 
son's staph knee infection—than nondiabetics? 

Why do cells of diabetics age much faster than those of other people? Research- 
ers at the University of Washington at Seattle, one of the leading centers of dia- 
betes investigation, discovered recently that cells taken from diabetics, when 
made to grow artificially in test tubes in laboratories, age much faster than do 
those from nondiabetics. Precisely how these cell changes produce diabetic dam- 
age is what teams of researchers elsewhere in the world are trj'ing to learn. 

^Vhen basic and clinical researchers And the answers to these and other ques- 
tions, they say scientific information ultimately will be valuable not only to the 
families of diabetics like Jackie Robinson, but also to tens of millions of non- 
diabetics who suffer from arteriosclerosis. And because so much is unknown in 
medicine, these doctors also say that such scientific knowledge perhai)s will 
influence treatment of other diseases. 

Mr. KooERS. Thank you so much. 
The committee will consider the points you have made and hopefully 

we can design legislation that will begin to meet the need in this 
area and the committee is grateful for your being here. 

Mr. STEIOER. Thank you for giving me this chance. 
Mr. ROGERS. Without objection, the Chair wishes to place in the 

record, as though read, statements submitted by Congressmen Peter 
TV. Rodino, Jr., of New Jersey. John J. Rhodes of Arizona, George 
E. Brown, Jr., of California, John Melcher of Montana, Lou Frey, 
Jr., of Florida, and William Lehman of Florida. 
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STATEMENT OF HON. PETEK W. KODINO, JR., A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NEW JERSEY 

Mr. RoDiNO. Mr. Chairman, at the outset, I wish to thank you and 
all the members of your subcommittee for giving me the opportunity 
to present this statement at this time. The nearings you are conduct- 
ing are of such vital importance to the health and lives of so many 
citizens both in the United States and throughout the world that I felt 
compelled to emphasize my intense interest and my deep appreciation 
for the work you are doing here today. I am, by no means, an expert 
on diabetes, nor am I a member of the medical profession. Over tlie 
past days, I have been following closely the testimonies of many of the 
distinguished individuals who have addressed you and the information 
they have gathered, shared and explained has shocked and distressed 
me. 

The lack of relevant knowledge in understanding diabetes must be 
erased. I'm certain that to the majority of men and women throughout 
this country, the various signs, eflFects and treatments for such dis- 
orders as cancer and heart disease are fairly well known. But the 
awareness of diabetes, the extent to which this disease has afflicted our 
people and the damaging deterioration and loss of life which may 
result from its onset, is severely lacking. How many times have we 
heard that diabetics are really quite fortunate; with a vigilant diet, 
a mere injection once a day and plenty of exercise, a full, normal life 
can he led. In later years, additional complications may arise, but 
with the discovery of insulin, all fears regarding the control of the 
disease have been set to rest. Perhaps the most frightening aspect of 
diabetes lies in the strength of these myths and in the pervasiveness 
of tliese deceptions that all is well and that further research is not 
imperative. If nothing else, if through these hearings, the citizens 
throughout this land recognize the gravity of this naivete, we will 
have taken a progressive step toward closing the abyss over the com- 
plex, mysterious nature of this disease. I certainly intend to bring the 
information I have learned from these hearings to the immediate 
attention of my constituents. And, it is my hope that a great many 
memlKTS of this bodv will do the same. 

T believe, of all the prepared statements before this subcommittee, 
the extemporaneous, brief, yet jarring words of Gary Kleiman capture 
the essence and the urgency of the actions we must pursue. Gary, 20 
years old, the first freshman to make the Syracuse University tennis 
team and a diabetic for 13 years, sat before you on August 1, now 
totally blind in one eve and with 30 percent vision in the other, fight- 
ing for the preservation of his remaining sight and for the c/>ntinned 
fnrctioninfir of his deteriorating kidneys. For 12 years. Gary was 
perfectly fine, a role model in his community for other diabetics. On 
the l-^th, in his own words, he became a statistic, joinins: the thousands 
of partially or totallv blind diabetics throughout this coiintrv. He 
won't nick nn a tennis racket for the Syracuse team again, and with 
the relentless deterioration of his entire body in the coming months 
and vpni'>5. T shudder to think of the shattered hopes and the possible 
r>fin. suffering and limitied time which remains for him—imless we 
act. 
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Gary's presence alone has shown us the crucial need to greater 
research to control diabetes. According to Dr. Lamont-Havers, Asso- 
ciate Director of extramural programs at the National Institute of 
Metabolic Diseases, as of today, no cure exists for diabetes. Insulin 
can stop the symptoms of this disease, but not its complications. And, 
the long term complications of diabetes, those affecting the blood 
vessels, kidneys, peripheral nerves and eyes, cannot be prevented or 
adequately treated. Gary's case has demonstrated that it is the very 
suddenness with which this disease may flare up which catises the 
greatest amount of worry for those who suffer from it and which 
makes the line between the healthy diabetic and the severely handi- 
capped diabetic a shadowy line indeed. 

In August of last year, the National Eye Institute, in a news release 
from the Department of Health. Education, and Welfare, stated that 
of all patients who suffer from diabetes in the first 10 years, 50 percent 
show some signs of retinopathy; of those suffering for 15 years, 75 
percent show some degree, and of those with diabetes for 25 years, 
95 percent show signs of retinopathy. Carl Stenzler, chaimian of the 
Committee on Diabetes and Blindness cited in his August 1 testimony 
that 250.000 diabetics die of heart failure and that bv the year 2000, 
574,000 will be either partially or totally blind. Mr. Stenzler advised 
that there are not 5 but 10 million diabetics, one-half of whom do not 
even realize they have the disease. And, of these 10 million men and 
women, 50 percent will suffer kidney failure, stroke, blindness, am- 
putations, or death within 27 years of the outset of the disease. Dr. 
Schwartz of the IJniversitv of Pennsvlvania Medical School re- 
marked that a pregnant, diabetic woman will probably be blind or 
dead before her child reaches maturity. According to statistics from 
the National Institute on Arthritis and Metabolic diseases, one-riuarter 
of the entire earth population carries the hereditary genes for diabetes 
and by 1975, it is estimated that 1 in every 25 persons will be diabetic. 

These are not merely numbers, obscure predictions or ill-founded 
prognoses. These are facts—facts which in many cases dex^ree the 
chances of life or death for 12 million people. And, Gary, in his own 
words, closed his statement before this subcommittee with the hope 
that he will not become, in the next 10 years, a final statistic. 

Robert. Kronowitt, chairman of the Juvenile Diabetes Foundation, 
attested before you that all money for research is to run out by Novem- 
ber of this year and after years of research and progress, all develop- 
ments are on the verge of termination. 

Over and over again, it was emphasized to me and to all the mem- 
bers of this sul>committee that dialietes affects every aire; it does not 
discriminate: its exaft cause is entirely imknown; and that it cannot 
Ix" prevented, and—it cannot be controlled—no effective way of ar- 
resthig vascular degeneration has yet been found. 

As a cosponsor of H.R. 7440, it is my hope that the successful and 
expeditious passsage of this legislation will bring us the needed re- 
search to actually stop this gradual blood vessel deterioration and 
save the life of Gary and all whom he represents. I wish to extend 
everv effort, to assist in finding the difficult yet crucial path leading to 
dialietes control and to make those myths of safety and health for all 
afflicted by this disea.se into a reality. 
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STATEMENT OF HON. JOHN J. RHODES, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF ARIZONA 

Mr. RHODES. Mr. Chairman, thanlt you for this opportunity to maka 
a statement concerning the bill which I have cosponsored, H.R. 7440, 
the National Diabetes Act of 1973. 

This bill would create a specific national diabetes program that 
would benefit the 5 million Americans a year who are afflicted with 
this terrible disease. Diabetes is the fifth leading cause of death and 
the second leading cause of blindness in our country today. Diabetes 
decreases the life exi^eetancy, by approximately 30 percent of anyone 
afflicted and a sad fact is that it strikes children and adolescents more 
severely than adults. There is convincing evidence that diabetes has 
increased dramatically in the last decade. It has recently been dis- 
covered that diabetes is 5 times as common among school-aged chil- 
dren than previously supposed. 

Bettei- methods of diagnosis and treatment must be developed and 
should be given the highest priority. Study and research mto the 
basic biological processes and mechanisms of diabetes are urgently 
necessary for an all out atta<;k on this disease. The National Institute 
of Arthritis, Metabolism, and Digestive Diseases, with expanded au- 
thority under this bill would conduct field studies, large-scale testing 
and evaluation, in a first step toward conquering diabetes. 

In addition to research, the bill would authorize establishment of 
15 centers throughout the country for training in, and demonstration 
of advanced diagnostic, prevention, and treatment methods for dia- 
betes. These centers will also concentrate on developing improved 
methods of detecting individuals with a risk of contracting diabetes, 
and research into methods of prevention for those high risk indi- 
viduals. Also, the centers will start programs to train health personnel 
in prevention and control of diabetes. 

I am hopeful that favorable consideration will be given to this bill. 
Testimony before this committee has already indicated that break- 
throughs in conquering this disease are around the comer. We must 
provide the resources that will make diabetes a disease of the past. 

STATEMENT OF HON. GEORGE E. BROWN, JR., A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF CAUFORNIA 

Mr. GEORGK E. BROWX, Jr. Mr. Chairman and members of this sub- 
committee: I am grateful for the opportunity to present my views in 
favor of H.R. 4882. a bill to amend the Public Health Service Act. 
H.R. 7440, a bill I am cosponsoring, is identical to H.R. 4882. This 
legislation would provide the needed expansion of the authority of 
the National Institute of Arthritis, Metabolism, and Digestive Diseases 
in order to intensify the attack upon diabetes. 

Mr. Chairman, I am sure that you are aware of the gravity of this 
problem; nearly 5 million Americans sufTor from this disease; diabetes 
mellitus is the fifth leading cause of death by disease, and it is the 
second leading cause of blindness. In its more severe form, diabetes de- 
velops rapidly to a state of metabolic derangement called keto-acidosis 
which can result in coma and death. In its less severe form, the disease 
results in accelerated degeneration of the arteries. Unfortunately, a 
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number of authorities have pointed to the increasing incidence of 
this disease. 

Altliough the Egyptians recognized and described diabetes 3,500 
years ago, there is still great room for progress in improving treat- 
ment techniques and preventing the onset of the disease. As late as 
1968, Dr. Ronald W. Lamont-Havers could write: Today, nearly a 
half century (after the discovery of insulin) during which period the 
prevalence of diabetes has increased steadily, inexorably, throughout 
the world, despite improved research and treatment measures, no 
responsible authority believes that we have the answer—or are even 
close. Mr. Chairman, I think we can do better than this. 

Pursuant to the passage of legislation currently before this subcom- 
mittee, a national diabetes program would be developed and pre- 
sented to Congress by the NIAMDD. I believe such action would 
provide the greatest potential for an attack upon diabetes. It would 
expand funding of current activity, coordinate the efforts to find a 
solution, and provide for effective dissemination of new findings. This 
action is a necessary step in solving a critical problem. 

Mr. Chairman, 1 appreciate this opportunity to appear before you 
on this important matter, and I commend the subcommittee for its 
diligence in pursuing this subject. 

STATEMENT OF HON. JOHN MELCHER, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF MONTANA 

Mr. MELCHER. Mr. Chairman and membere of the committee. I am 
pleased to have the opportunity to support H.R. 4882, a bill to ad- 
vance a national attack on diabetes. 

There is a great discrepancy between the nature and incidence of 
this disease and the amount of Federal support available for research. 
Diabetes affects the third largest number of children of any disease 
in the United States, is the leading cause of blindness, and is the fifth 
largest killer in the United States. With the possible exception of lung 
cancer, the incidence of diabetes is increasing faster than any other 
disease. In addition to blindness, diabetes is a leading factor in many 
other diseases—heart problems, stroke, cardiovascular disease, kidney 
disease, and premature aging. In spitJe of all this, 20 other diseases 
receive more Federal research support than diabetes. 

The Federal allocation to diabetes research last year was $8 million, 
the lowest allocation to any major disease. The' funding proposed 
in H.R. 4882 will allow $25 million in fiscal year 1974 and more in the 
next 2 years for programs necessary to control diabetes and to conduct 
research into its cause and cure. In addition, the monev would be 
available for improving methods of detecting high-risk individuals, 
prevention, diagnosis, treatment and education about this disease 
which affects so many but about which so little is actually known. 

A constituent of mine writes: 
I have been a diabetic for 1.3 years and wish to tell yon that help for the 

Individual diabetic Is Indeed hard to come by. I am appalled at the ignorance 
of the majority of diabetics I have talked to. They know practically nothing 
alwut their disease or how to care for themselves. Further, help is just not 
available, at least In this part of the country. You get a few minutes of a 
busy doctor's time, then yon are entirely on your own caring for a complicated 
disease that will affect every minute of the rest of your life. Not for a minute 
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medication, your exercise, your emotional health. Then you have the Ignorance 
of the general public to combat The general public needs a great deal of 
educating concerning this disease, which many of them are going to have to 
deal with sometime during their own lifetime, either in the case of their own 
health, or that of a member of their family. It is an expensive disease to live 
with and many victims just do not have the financial resources to properly 
deal with it, even if they i;new how. Serious complications often result, even 
if tlie disease is well controlled. Please support this legislation (H.R. 4882) and 
give us the help we so desperately need. Perhaps a cure can be found for the 
millions of people who live with this disease. 

The cause and cure for diabetes are still as unknown today as 50 
years ago when insulin was discovered. Insulin is not a cure but a 
medication and does not stave off the eventual ravages of this disease. 
In addition to the 1 million children and young adults dependent on 
insulin shots 1, 2 or 3 times daily, there are 5 to 11 million diabetics 
taking oral medication or who control diabetes through diet. 

There are many exciting possibilities for curing diabetes. For 
example, an artificial pancreas has been developed but not minia- 
turized. Another possibility is transplantation of the parts of the 
pancreas which produce insulin. 

It is my fervent hope that a cure can be found in the near future. 
Enactment of H.R. 4882 will be a step in that direction. 

STATEMENT OF HON. LOTJ FREY, JR., A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF FLORIDA 

Mr. FRET. An 8-year-old girl carries a hypodermic needle with her 
to S(?hool in her lunchbox each day. 

The hyjpodermic needle is used to inject insulin in her thigh, and 
her lunchbox contains special foods because she, a diabetic, cannot eat 
the food served in the school cafeteria. 

Her problem is not an uncommon one. In fact, there are an estimated 
4 million other Americans with diabetes. 

Sure, they can live with it and with medication they can enjoy 
normal lives, but looking forward to daily injections of insulin is not 
particularly heartening for anyone, especially if you are onlv 8 years 
old. 

Adequate research into the causation of diabetes might have pre- 
vented this little girl's plight and saved thousands of lives. 

While ftmding for cancer and heart disease research is not adequate, 
it's still almost 46 times as much as we spend on diabetes. 

Diabetes is the seventh leading cause of death and the second lead- 
ing cause of blindness in x\merica. 

There has been little since the discovery and application of insulin 
50 years ago, in significant breakthroughs in a knowledge of the 
cau.sative mechanism of the disease or toward its cure. 

Last year 3.8 million persons were diagnosed to have diabetes while 
an additional 2 million persons were estimated to suffer from undiag- 
nosod diabetes. 

This makes a total of almost 6 million persons who are diabetics. 
Of course, diabetes is not unique to America. One out of every four 

persons in the world is estimated to carry the hereditary gene for 
diabetes. 
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These figures do not include those wlio die from diseases to which 
their diabetes has contributed. 

Diabetes is a hereditary disorder involving an inability to metabolize 
carbohydrates normally. Women, all persons over 40, obese persons 
and those who have diabetes in the family are more susceptible to 
diabetes. 

Tlie majority of research of diabetes is conducted by the National 
Institute of Arthritis, Metabolism and Digestive Diseases. 

The total budget of that Institute will be cut from an estimated 
$139,806,000 in fiscal year 1973 to an estimated $133,608,000 in fiscal 
year 1974. 

Of this budget, an estimated $7.1 million is allocated for diabetes 
program in fiscal year 1974. 

Smce diabetes reached its peak in funding in 1972 witli $8,182,000, 
the funds allocated have been on a steady decrease. 

We propose an increase in the funding level for a Federal diabetes 
program. These funds should be applied to the diagnosis and symp- 
tomatic control of the disease. 

This bill would provide the needed prevention and control programs, 
and develop a national diabetes program under the National Institute 
of Arthritis, Metabolism and Digestive Diseases. 

It would also establish at least 15 centers for training and demonstra- 
tion programs related to advanced diagnostic, prevention and treat- 
ment methods. 

The many thousands of people who have diabetes need not be handi- 
capped—if their diabetes is kept under control. 

But the keys to success are early discovery and continuing medical 
supervision. 

STATEMENT OF HON. WILLIAM LEHMAN, A REPRESENTATIVE IN 
CONGRESS PROM THE STATE OF FLORIDA 

Mr. LEHMAN. Mr. Chairman, I appreciate the opportunity to testify 
in support of H.K. 4882, a bill to expand the authority of the National 
Institute of Arthritis, Metabolism and Digestive Diseases to advance 
the national attack on diabetes. 

Last year marked the 50th anniversary of the discovery of insulin. 
Unfortunately, despite that great discovery, disabilities associated with 
diabetes have not been effectively combatted. "While it's been shown 
that the level of sugar in the blood can be controlled by proper diet 
and medication, here is no proof that such control will prevent the 
onset of heart disease, blindness, and other problems common to dia- 
betics. Diabetes is the second leading cause of blindness, and a leading 
cause of heart disease, kidney disease, vascular deterioration. 

Today there are 155,000 diabetics who cannot see well enough to 
work. The National Eye Institute reports that 15 to 20 percent of all 
new blindness is caused by diabetes. The Harvard School of Public 
Health projects 573,000 diabetic blind persons by the year 2000. And it 
is estimated that in 27 years, diabetic blindness will exceed all other 
causes of blindness put together. It is important to note here that most 
diabetic blind cannot be taught braille. Neuropathy, diabetes attacking 
the nerves, makes the sense of touch negligible. 
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Fifty percent of those blinded by diabetes will be dead from kidney 
disease, heart disease, or brain damage in 5 to 10 years. Diabetics 
are 3 to 4 times more likely than others to develop heart trouble 
or suffer strokes, the Nation's leading killer. 

A diabetic's life expex'.tancy is roughly two-thirds that of a non- 
diabetic. The average duration of life for children under the age of 
10 who develop diabetes is 30 years. For adults, it is about 17 years 
after the age of onset. 

Thirty-five thousand Americans die each year from diabetes, and 
more than 50,000 from diseases to which their diabetes has contributed. 
Not surprisingly, diabetes is now the fifth leading cause of death in the 
United States. 

Approximately 41/^ million persons in the United States have dia- 
betes. One person in 20 is either an actual or potential diabetic. There 
are approximately 325,000 new cases each year. By 1975, it is esti- 
mated that 1 in every 25 persons will be diabetic. 

Al>out 000,000 of the U.S. diabetics are children. Data from a new 
Michigan survey of more than 1 million children reveal that 1 child 
out of every 587 has diabetes. This is in sharp contrast to more tradi- 
tional estimates of 1 out of every 2.500. 

It is significant to point out that the annual cost to the economy 
each year due to diabetes, including medical costs, drugs, and loss of 
manpower, is estimated at $2 billion. The Federal allocation for fiscal 
year 1974 for diabetes programs will be a little over $7 million. This 
IS a decrease of almost $1 million from fiscal year 1070. 

It is clear to me from the figures I have cited above that our present 
efforts in this area are totally inadequate. The bill before this sub- 
committee is vital. It would authorize $105 million over the next 
3 years for a national attack on diabetes. Research on the disease is 
now at a crucial stage, and I urge your subcommittee to give this bill 
favorable consideration. 

Mr. ROGERS. Our next witness is Dr. John S. Zapp, Deputy Assistant 
Secretary for Legislation (Health), Department of HEW, and he is 
accompanied by R. W. Lamont-Havers, Deputy Director of the Na- 
tional Institute of Arthritis, Metabolism, and Digestive Diseases and 
Benjamin Burton, Associate Director NIAMDD. 

We welcome you gentlemen and vre are pleased to receive your 
statement. 

STATEMENT OF DR. JOHN S. ZAPP, DEPUTY ASSISTANT SECRETARY 
FOR LEGISLATION (HEALTH), DEPARTMENT OF HEALTH, EDU- 
CATION, AND WELFARE; ACCOMPANIED BY DR. R. W. LAMONT- 
HAVERS, DEPUTY DIRECTOR, NATIONAL INSTITUTE OF ARTHRI- 
TIS, METABOLISM, AND DIGESTIVE DISEASES; AND BENJA- 
MIN T. BURTON, PH. D., ASSOCIATE DIRECTOR, NIAMDD 

Dr. ZAPP. Thank you very much, Mr. Chairman, and vou have intro- 
duced my witnesses this morning so I will move immediately into my 
statement. 

It is again a pleasure to appear before the committee. 
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Mr. ROGERS. The committee is always delighted to see you, Dr. Zapp. 
We have gotten to where we almost consider you a member of the 
committee we get to see you so much and we welcome you. 

Dr. Z.\pp. Inank you, Mr. Cliairnian. Wo are here to present the 
views of the Department on H.K. 4882, the National Diabetes Act of 
1973. While your interest as well as that of the uiembcrs of the sub- 
<'onunittee in this disease is commendable. Mr. Chairman, we, the De- 
partment, question the advisability of the enactment of this categorical 
legislation to conduct lesearch and contiol activities as a means of ex- 
pressing that concern, a concern which we all share. 

DIAKETES MELX,mjS 

I would like t« describe briefly for you the nature and scope of dia- 
betes and the public health problem it represents, and our current 
research and other activities in this area. 

Diabetes, which affects millions of Americans, is a complicated dis- 
ease foi- which there is no known cui-e. Diabetes ranks seventh on the 
list of diseases causing death in the United States. Diabetes has been 
known for some time to be a hereditary disorder. As a result of the 
body's inability to metabolize carbohydrates normally (wliich, in turn, 
is based on impaired production or activity of the hormone, insulin), 
the diabetic is unable to convert dietary carbohydrates properl}^ into 
the stoi-ed form, glycogcn, or to utilize them nonnall}' for the energy 
required for body functions. 

Thus, tlie carbohydrates, in the form of glucose, accimiulate in the 
blood and. because of their high concentration, overflow into the urine. 
xVs the disea.se progresses, abnormal carlx>hydrates metabolism be- 
comes associated with a noticeable derangement in the metabolism of 
fats and proteins. 

In its severe form—occurring more frequently in juvenile diabetes— 
the untreated disease rapidly progresses to a grave metabolic disorder, 
ketoacidosis. which may result in coma and death ludess controlled by 
insulin administration and specific supportive therapy. Although the 
disease can be fatal unle&s properly treated, in most cases it can be well 
controlled. It is important to recognize that today, with proper treat- 
ment, most diabetics can lead a near-normal life. Despite control of 
clinical symptoms, however, and the usual ability to hold in che«k the 
abnornuil blood sugar level, in too many cases the long-term compli- 
cations of diabetes develop progressively and affect the blood vessels, 
peripheral nerves, kidneys, and the eyes. As a result, patients in whom 
the disease developed in early life usually have an abbreviated life- 
span and suffer progressive disability from the complications of the 
disease, usually begiiuiing in earlj' middle ago. 

In its less severe form the so-called "maturity-onset diabetes," dis- 
ease gradually emerges in later life. This type of diabetes usually does 
not require treatment by daily insulin injection; in most cases, a diet 
which reduces the patient's body weight to the lean side of noimal and 
which avoids sugars suHices to maintain the patient free of diiect 
clinical symptoms. Nevertheless, even hei'e patients will progressively 
suffer from complications such as accelerated degeneration of tlic blood 
vessels and thus may be subject to premature heart disease and a de- 
creased life expectancy. 

23-803—74 3 
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CURRENT ACTIVITIES OF THE  NATIONAL INSTITUTES OF HEALTH 

As you know, Mr. Chairman, and as previous witnesses have men- 
tioned, the National Institute of Arthritis, Metabolism, and Digestive 
Diseases (NIAMDD) is the Institute at the National Institutes of 
Health which bears responsibility for research and research training 
support in diabetes. In addition, studies in diabetes with particular 
reference to the ocular complications are supported by the National 
Eye Institute. A major reason for the establishment in 1950 of the 
NIAMDD was to focus the national research effort on the problem of 
metabolic diseases, among which diabetes is the most widespread and 
important. Since its establishment, the Institute has underwritten a 
major effort in research related to diabetes. The current effort di- 
rectly related to diabetes is around $8 million annually, the overwhelm- 
ing majority of which is used to fund diabetes research at university 
centei-s, medical schools, and hospitals throughout the country. 

In addition, it is important to point out that the Institute expends 
in similar fashion even larger subs in support of primarily funda- 
mental research in endocrinology ($19.5 million) and metabolism 
($32.4 million) which are the basic research bases from which diabetes 
is likely to be understood and conquered. Without tlie breakthroughs 
in these areas, the final solution to the problem of diabetes will not 
be possible. 

In an effort to facilitate rapid communication of research effort.? 
to researcher and practitioner alike, to assist ongoing research, and 
to avoid possible duplication of effort, the NIAMDD is publishing 
monthly one-of-its-kind "current-awareness" index—the Diabetas Lit- 
erature Index—which is distributed widely to diabetologists and pro- 
vides references to the latest publications of research results in dia- 
betes originating anywhere in the world. One may liken this effort 
in coordination of the latest knowledge about the disease to constant 
communications from a central data bank on diabetes. In addition, the 
Institute, through its information office, provides the lay public with 
brochures and information on the disease and, with the aid of radio 
spot announcements, informs the public of their availability. 

Because of the special nature of diabetic retinopathy, a progressive 
disorder of the blood vessels of the retina stemming from diabetes, and 
a leading cause of blindness in this country, research on this particular 
complication of diabetes is sui)ported by the National Eye Institute. 

Among these studies, the NEI is currently supporting a 10-year, 
$5 to $7 million study which will eventually involve approximately 
1,800 patients at 15 clmical centers across the country (current annual 
cost $1.2 million). The primary objective of this cooperative study 
is to determine whether photocoagulation helps preserve vision in 
patients with diabetic retinopathy, and which type of instrument— 
the xenon arc photocagulator or the argon laser—provides the great- 
est beneficial effect. 

In addition to this special cooperative study, the NEI supports a 
number of other studies related to more fundamental aspects of 
diabetic retinopathy. 
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DESCRIPTIOX  OF THE  PROPOSED  LEGISLATION 

Mr. Chairman, PI.K. 4882 would authorize the Director of the Na- 
tional Institute of Arthritis, Metabolism, and Digestive Diseases to: 

Develop a plan for a national diabetes program designed to expand, 
intensify, and coordinate the activities of the Institute and other 
NIH Institutes respecting diabetes and related endocrine and meta- 
bolic diseases. 

Establish diabetes prevention and control programs in coopera- 
tion with various health agencies funded at $25, $35, and $45 million 
for the next 3 fiscal years. 

Require development of not less than 15 national research and 
demonstration centers for basic and clinical research into training 
in, and demonstration of, advanced diagnostic, prevention, and treat- 
ment methods for diabetes. 

In addition, the bill would require the Secretary of HEW to estab- 
lish an Int«ragency Technical Committee on Diabetes to coordinate 
all Federal health programs and activities relating to diabetes. 

DEPARTMENT  POSITION 

We strongly urge, Mr. Chairman, against enactment of H.R. 4882, 
In spite of the highly recognized and laudable intent of the sponsors 
of the proposed bill, adequate legislative autliority already exists 
to support a multifaceted attack on diabetes, and such an attack, in 
balance with other national priorities, is now being mounted pflfecti vely 
by the NIAMDD. H.R. 4882 is wliolly duplicative of authority already 
vested in the Secretary of HEW. AVhile we share with you and many 
others a concern for diabetes, we strongly disagree that this bill wonl5 
contribute to a scientific advance in dealing with the problem. 

A large coordinated research effort is already mounted in the field 
of diabetes as well as in the closely relate<l fields of metabolism and 
endocrinology from which much of the newer knowledge concerning 
the mechanisms underlying the disease is expected to evolve. We be- 
lieve tliat research in diabetes and related areas is already being given 
priority consistent with research opportunities available and their 
relationship with other Federal research priorities. 

For these reasons. Mr. Chairman, a new categorical disease control 
program is not warranted. It would unnecessarily add another pro- 
gram to the labyrinth of existing programs, each of which is capable 
of stirring emotions and creating unfulfilled expectations. Moreover, 
the need for an Interagency Technical Committee on Diabetes has not 
been demonstrated. 

I wish to thank you. Mr. Chairman, for the opportunity to appear 
before the committee and give our testimony on the proposed legis- 
lation. 

I will be happy with my colleagues to try to answer any questions 
that you or perhaps other members of the subcommittee later on may 
have. 

Mr. ROGERS. As I understand your testimony, the Department op- 
poses the leigslation and you feel we are doing an adequate job and no 
emphasis needs to be given to this. 
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Dr. ZAPP. I would say. Mr. Chairman, we oppose the bill. We think 
the authority that thcbill proposes to give the Department has al- 
ready been vested in the Department by Congress. I don't think anyone 
of us could ever say that with a disease that effects this many people 
you could have an adequate amount of funds foi- it, but in relationship 
to the funds available and research available for other disease pri- 
orities and health problems, Mr. Chairman, we feel that the problem 
of diabetes has been adequately addressed by the Department. 

Mr. RcxJERS. What is the total budget for the Institute ? 
Dr. ZAPP. The fiscal 1974 proposed budget, Mr. Chairman, is 

$133,608,000. 
Mr. ROGERS. HOW much of that goes to diabetes ? 
Dr. ZAPP. Well, diiectly, Mr. Chairman, you have about $7.2 million 

that would be proposed for expenditure specifically for diabetes in this 
coming year. 

[The following figures were subsequently received for the record:] 

REVISED BUDGET FIGURES—1973 OBLIGATIOXB AND 1974 BUDGET 

Revised budget figures not available at the time of the hearing show the 
following figures for diabetes : 

1973 estimated obligations, $7,859,000; 1974 President's budget, §8,489,000; 
Increase, $G30.00t). 

NOTE.—These figures and the following remarks reflect the budget charts prepared In 
January 1973. 

Mr. ROGERS. IS that a reduction this year over last year ? 
Dr. ZAPP. That would be a slight reduction, Mr. Chairman. 
Mr. RociEKs. About $1 million i 
Dr. ZAPP. Approximately. 
Mr. ROGERS, bo you are reducing specific funds for diabetes rather 

than increasing them i 
Dr. ZAPP. The funds that would be going to a(;tual diabetes are not 

as large in projected fiscal 197-1 budget as they were in the last fiscal 
year. 

Mr. ROGERS. It is a decrease, isn't it ? 
Dr. Z.\pp. That is correct. 
Mr. ROGERS. HOW does it jibe with all of what the administration is 

going if you are actually decreasing funds? I am not sure I under- 
stiind. 

Dr. ZAPP. I would have to say, Mr. Chairman, it is a matter again 
within the Institute whicli docs have a slight decrease over the last 
fiscal year of some $G million. It went from $139.8 million to $133.6 
million, and also within that is an increased effort as a result of con- 
grcysioiial interest and activity in the field of digestive disease. 

Mr. ROGERS. HOW much is that increase? 
Dr. ZAPP. Digestive diseases? 
Mr. RofiERR. Yes. 
Dr. ZAPP. The increase in digestive disease is about $2 million, Mr. 

Cliairman. 
MI-. R(!(5FR.S. Well, that docs not .show on the sheets T have. In fact, 

mine show it as about—well, you are including nutrition in that ? 
Dr. ZAPP. You are correct. Mr. Chairman. 
Mr. ROGERS. There is a slight increase. No, rather it is a decrease 

there, too, is it not? That is from $24 million down to $23,768,000, is 
that correct? 

Dr. ZAPP. Dr. Lament Havers informed me that the budgets are not 
that recent. 
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My understanding, from discussing this witli him, setting aside the 
funds for training grants, whicli obviousl}' is a separate issue, which 
we discussed with you many times, the research etfort in the field of 
digestive diseases has iiui-eased over tlie last fiscal year. 

Air. R(KiKU8. It is not included in these cliarts. 
Dr. LAMONT-HAVKRS. Mr. Chairman, these tables were prepared in 

January. Since the beginning of the fiscal year, knowing that wo had 
approximately $19 million for competing research grants, we did 
assign approximately $2 million oil the top, as it were, to the other di.s- 
ease areas in order to fund the cooperative clinical studies in gall- 
bladder, in gallstones, and some of the commitments in Crone's dis- 
ease, and also to initiate a new digestive disease center as well as some 
otiier new additional digestive disease. 

11 does not show on that table. 
Mr. KooEits. But this .siiows a reduction of about $1 million. 
Dr. ZAPP. Yes. 
Mr. R(K;KRS. .So maybe you |)ut $1 niiHiou on the balance ? 
Dr. ZAPP. We put more than $1 million inoie into digestive diseases. 

The overall inciease in the XIAMDD fiscal year 1974 budget for diges- 
tive diseases is $1,192 million. This represents an increase of $1,590 
million in the items of research grants, laboratory and clinical 
research, and reseaich and development contracts, and a decrease of 
$.8'.)H million in tiie items relatingto i-esearcli training. 

Mr. KcHiERs. I would like you to sulimit all of those charts for an 
ui)-to-date chart because this indicates a decrease there, too. 

Dr. ZAPP. T think we are both using budget sheets that .show inac- 
curate information. 

Mr. RooKRs. If you will let us have that, then it will 1)0 helpful. 
[The following tables were received for the record:] 

ANALYSIS OF CHANGES BY DISEASE CATEGORY-NATIONAL INSTITUTE OF ARTHRITIS, METABOLISM, AND 
DIGESnVE DISEASES 

|ln thaiuandsl 

1973 
estimated 

oUigationj 

1974 
President's 

budiel Net Chang* 

$12,015 -H,722 
6,156 +480 
3,944 -489 

Arthritis  $13,737 
Boot  5.676 
Skin  4,433 

Total  

Diabetes  
EndKrinology  
Metabolism   _  

Total  

Diiestive diseases  
Nutrition  

Total  

Kidney and uroloty  
Blood  

Total  

Grand total  
General research support grants    
Research management and program services  
Experimental training grants  
Other undistributed costs  

Total estimate  143,305 

23,846 22,115 -1,731 

7,859 
19.311 
29,774 

8,489 I 
18,106 1 
27,908' •B: 

+630 
-1.205 
-1.866 

56,944 54,503 -2,441 

16,380 
7,807 

17,572 
7,811 

+1,192 
+4 

24.187 25,383 +1,196 

17.915 
11.581 

15,533 
10.323 

-2,382 
-1,258 

29,496 25.856 -3,640 

134,473 
3.005 
4,483 

719 
625 

127,857 
0 

4,670 
585 
496 

-6.616 
-3.005 

+187 
-134 
-129 

133,608 -9.697 



32 

s 

u c E » 
C <p (0 u 

•A 4) O Si 

O  C  C 

a 
Ul III 
a 

>''S-= 
a sSs 
< 5^ S 
y 5^£ 
to -^S ^ 
o 

ff f^ 
£ s s& 
CO •- 

Si 

s— 

CSJObO 

poom 
to V 

5^ 

mo 

0OCSJ 

— —«      <M 

rooo 

RR 

• •=•5   -=   >.e   -s 
^ 8 fa     o     £ -r     o 

OUJS OZ 

= «? e -r.; 

I)  K^ 
eu(0 



2S; 

33 

I I 

; I 
o il eeo 

; I 

sis 

2t« 

22= 

t 
I 

£S!S 

RKS 

— Qe7» =g 

'u 

too 

S8 

8^3   ^    >5   _    ;; 

=. «•=-n _ 5 6 c ? 

^;; = — •=   8 

lijfl 1 
£ S £ « 



34 

Mr. Rcx5ERs. Now. could yon describe the functions of the diabetes 
rescardi and demonstration center? 

Dr. ZAPP. I will refer that question to Dr. Havers. 
Dr. LAMONT-HAVT.HS. Yes. sir. 
The center concept would enable, hopefully on a regional basis, an 

incronsed effort in the development of knowledsfe from the level of 
f imdamental research a'.id clinical investigation through to its applica- 
tion to diagnosis, prevention, and therapy. 

Mr. ROGERS. What is the budget for the research and demonstration 
center? 

Dr. LAMONT-HAYTCRS. In the bill, sir? 
yW. RooKRs. Yes. For what von project it for? 
Dr. LAMONT-HAVERS. Right, yes. sir, the one center which we are 

instituting witli resrard to diabetes is somewhat different. 
The cost of the National Research and Demonstration Centei-s for 

Diabetes has not been determined. In comparison with similar tvpes 
of centers in the heart and cancer programs, it could be assumed that, 
exclusive of construction, a veiy conservative estimate would be $1 
million for direct costs, per year per center. 

The NIAMDD has initiated a Diabetes Research Center prosrram 
this year on a much more modest scale. A decision to fund one such cen- 
ter lias been made. 

^fr. RooKRS. Is it located in Memphis? 
Dr. LAMONT-HA\'>:RS. XO, sir. Nashville. This will be the question of 

having an environment of excellence in science. 
yii: ROGERS. What is its budget ? 
Dr. LAMOXT-HAVERS. Its budcet will be $2r)0.0fl0 for the first year, 

which will lie both direct and indirect co.sts. 
Mr. ROGERS. HOW manv people will be involved ? 
Dr. L.SMOXT-HA\T-;RS. That I don't know offhand. 
I See statement of Dr. Oscai- B. Crofford. p. 61, this hearing, for 

details.! 
Ml'. ROGERS. YOU can't get too many for $250,000. 
Dr. LAMOXT-HAVERS. I was going to explain the concept of that 

center which is ouite diffeivnt from what I thouffht you were askiuff. 
TliPi concept of the diabetes reseairh center which the Institute will 

l>e initiatinar will be the fact that in an environment of excellence 
in science, the introduction of a i-elativelv small amount of money, 
S'2.50.000. will enable the center to accumulate coi-e facilities t^ take a 
nuantum jump as fai- as research efforts are concerned. Therefore the 
?!2r)0.000 will be to improve core facilities of equinment. personnel, 
this eort of thine as well as eiiable them to undertake new initiatives 
much piore easilv than at present. 

yh: ROGERS. HOW do thev take new initiatives without any monev? 
Dr. LAMOXT-HAI-ERS. That is what the $2.">0.000 is for. 
Mr. ROGERS. The ft2r)0.000 is for initiati ve^ ? 
Dv. T;\MOXT-HA\TCRS. Part is for new initiatives. 
Afr. R(X!ERs. How much of the $250,000 will be new initiatives? 
Dr. LAMOXT-HA\'ERS. Most of the money which will lie given in the 

fii-st venr at lea.st will be for core suppoit. 
Mr. ROGERS. T^'^lat do vou mean "core support?'' .Salar\? 
Dr. LAMOXT-HAVERS. Enabling the environments to act i^nmmon 

equipment and facilities. 
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Mr. ROGERS. It is for equipment then, the $250,000? 
Dr. LAMOXT-HAVKRS. Facilities and core persoimel. 
Mr. RooERS. I am not sure I unclei-stand that. What can you get 

for $ii.50.0(X)? You arc going to get equipment, you are going to get 
personnel and new initiatives? 

Dr. LA5roNT-HA\T:R.s. Yes, sii-. 
Mr. ROGERS. NOW, I want a breakdown of that. I am not sure I can 

under.-^tand how you do it all on $2.50.000. 
Dr. Z.\w. Mr. (yhairman. I think there is something we discussed 

earlier this morning that should be pointed out. This is not projected 
in my undei-standing as a full}' federally supported research or diabetic 
research center. 

It is a supplement to what is going on. You .should recogiiize in the 
dialwtes field the NIH siipiwrt is only about 35 to 45 percent of the 
national effoit. What we are trying to do in an area that has expertise 
is to put some consistent core money in to maintain a critical mass and 
develop this as a supplement to the Foundation. 

Mr. ROGERS. It reminds me of the supplement vitamin "C." They 
say if you take too much of that and you don't get much effect. 

Dr. ZAPP. "Wlien you have a center like this getting funds, a variety 
of sources are putting money into it. 

Mr. ROGERS. Well, wait, give it to us for the record, what exactly 
is going to happen there and how much pei-sonnel and what goes for 
equipment and what new initiatives and what other support it has and 
how many people are involved, just give us a rundown for the record. 

Dr. ZAPP. I will be pleased to. 
[The following information was received for the record:] 

Details of First Year's Biiifrjet  (Direct Costs nnln)  of 1 PI"! Aif 17026-01— 
Diabetes Research Center 

Core support: 
Personnel   costs  $36,5.50 
Equipment   62,402 
Supplies    33, .500 
Protein chemistry lal)orator.v contracts  8,000 
Alterations  and  renovations  3,000 
Other expenses  1,700 

145,152 

New research initiatives: 
Personnel   .36.103 
Equipment  10,008 
Special services  28, 770 

72.881 

218. ai3 
Sixteen individuals are belns suiiported in whole or in part on this project. 

Seven new initiatives will be undertaken. 

I\[r. ROGERS. Can we get it in a week ? 
Dr. FVAMOXT-HAVER,'!. One of the witnesses you will be liearing today 

will be the principal investigator on that project. 
Mr. ROGERS. Good, I think you should give to the committee a 

breakdown of the work done in diabetes, the funding, what research, 
and now. if there are any major thrusts or encouraging signs on the 
horizons that wc are pursuing or are we just plodding along ? 

[The following information was received for the record:] 
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DIABETES 

The year 1972 marked the fiftieth anniversary of the discovery of insulin, 
tie hormone that means life for many diabetic individuals. Prior to the dis- 
covery of insulin a diagnosis of diabetes in the early years of life was equiva- 
lent to a death warrant. Today, most diabetics can control their major clini- 
cal symptoms, marry and reproduce, and obtain gainful employment. Despite 
the appearance of a favorable medical outlook for the diabetic patient, how- 
ever, progressive changes occur primarily in small blood vessels which niuy lead 
to serious complications in the kidneys, the nervous system, the eye and the 
cardio-vascular system. 

Modern diabetes research is focused upon finding the cause of the disease, 
which affects more than four million Americans. Much of this research is de- 
voted to studies on insulin, how it is produced and released, and how it does 
its vital work. Scientists believe that this and related fundamental research 
is the key to understanding diabetes and to improving its treatment. 

Other studies have been concerned with the tjuestion as to whether the small 
blood vessel disease characteristic of diabetes is an independent primary cause 
or an effect of long-term diabetes, and the possible role played by human 
growth hormone. In addition, there are a number of ongoing investigators of 
new approaches with a therapeutic potential, such as implantation of insulin- 
producing iwncreatic beta ceils, and various studies designed to understand 
better, and perhaps to forestall, development of the long-term complications 
of the disease. 

OBLIGATIONS FOR PROGRAMS IN DIABETES 

1973 1974 
1970 1971 1972       estimate estimate 

National Institutes of Health: National Institute of 
Arthritis, IVIetabolism, and Digestive Oiesases $8,052,000   $7,856,000   {8,182,000   $7,416,000     $7,100,000 

NATIONAL INSTITUTES OF HEALTH, NATION.\L INSTITUTE OF ARTHRITIS, 
ILETABOLISM, AND DIGESTIVE DISEASES 

A complicated disease, for which there is no known cure, diabetes ranks seventh 
on the list of diseases causing death in the United States. Diabetes has been 
known for some time to be a hereditary disorder. As a result of the body's in- 
ability to metabolize carbohydrates normally (which, in turn, is related to an 
impaired production or activity of the hormone insulin), the diabetic is unable 
to convert dietary carbohydrates proi)erly into the stored form, glycogen, or to 
utilize them normally to jiroduce the energy required for body functions. Thus, 
the carltohydrates, in the form of glucose, accumulate in the blood an<l, becau.se 
of tlieir high tH)ncentration, overflow into the urine. As the disease progresses, 
abnormal carbohydrate metabolism becomes associated with additional derange- 
ment ill the metabolism of fats and proteins. 

In its severe form, frequently called "juvenile type" diabetes because of its 
early onset in life, the untreated disea.se rapidly progres.ses to a grave metabolic 
state of imbalance, ketoacidosis, which may result in coma and death unless 
controlled by insulin administration and specific supportive therapy. Patients 
afflicted with its less severe form, the so-called "mattirity-onset diabetes," may 
RUflfer from complications such as accelerated degeneration or "hardening" of the 
arteries, and thus may liave a decreased life expectancy. Although the disease 
can be fatal unless proiH-rly treated, in most cases the more obvious cliiiicnl 
symptoms can be controlled. Despite apparent control of these symptoms, how- 
ever, progressive changes occur in both juvenile and maturity-onset diabetes that 
may lead to a gradual deterioration of blood ve.s.sels, the kidneys, the nervous 
.system and, particularly, the retina of the eye. 

CAUSATION 

Human Orowth Hormone: Dial)etes, in es.sence. is an enigma. The modern 
investigator now recognizes tliat he is dealing with a complex, multifaceted dis- 
ease, and not with a simple metabolic disturbance that can be successfully 
treated with insulin. 

For example, plasma levels of human growth hormone (HGH) are known to 
be elevated in predialietic and juvenile diabetic subjects. It is not known, how- 
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ever, whether tliese elevated HGH levels result from increased HGH release by 
the pituitary gland in the diabetic state, or from decreased clearance of the 
hormone from the blood. 

The metabolic clearance rate of HGH in juvenile diabetic subjects is signifi- 
cantly lower than that of normal children. Data obtained by an Institute grantee. 
Dr. Daniel H. Mintz of the I'niversity of Miami (Fla.). has shown recently that 
the liver is responsible for over 90% of HGH clearance in man. This is con- 
sistent with the hypothesis that an as yet unknown defect in HGH clearance by 
the liver exists in diabetes. 

Infection: Another scientist, at Pennsylvania State I'niversity, is conducting 
studies of diabetes in guinea pigs which seem to indicate that the disease may 
stem from an infectious process. Dr. Bryce L. Munger has fo\md that if healtliy 
guinea pigs are placed in a cage with diabetic animals, or injected with urine 
concentrate from diabetic animals, more than half become frankly diabetic within 
two to six weeks. 

These acutely ill animals develop elevated blood glucose levels and glucose in 
the urine, react positively to glucose tolerance tests, and exhibit elevate<l blood 
cholesterol levels. Microscopic studies of the pancreas suggest features reminis- 
cent of what was observed in juvenile diabetes in the l»20's, before the advent of 
insulin. Blood vessel changes characteristic of human diabetes were found in 
the anamals' kidneys and striated muscle tissue. 

Dr. Munger and his colleagues presently are conducting studies to determine 
if the disease can l)e pas.sed from one species to another. Thus far, efforts to 
identify an Infections agent or its ronte of transmission have not been successful. 

The hypothesis concerning a possible Infectious cause also gains supi)ort from 
the fact that "epidemic" outcroppings of juvenile diabetes are reported period- 
ically in certain areas. In addition, one Study conducted In England has found 
that Si> i>ercent of juvenile diabetes is preceded by an infection. 

Small Blood Ve/rncl Disease: Many investigators have demonstrated in recent 
years that, in general, capillary basement membranes are thicker In diabetics 
than in nondlnlietics. Few investigators, however, have attempte<I to relate this 
phenomenon to the duration of known diabetes, to the degree of carbohydrate 
intolerance, or to the extent of Insulin deficiency in the involved individuals. Stich 
data are of utmost importance in establishing a possible causal relationship and 
in determining the orientation of research on the origins of the small blood vessel 
disease associated with diabetes. 

Basement membranes form a delicate layer under the lining of the blood vessels. 
Dr. .Joseph R. Williamson of Washington University, St. Ix)uis, now has shown 
that in normal subjects and in diabetics significant thickening of these membranes 
Is observed as an aging phenomenon. Significant age-related sex differences in 
basement membrane thickness are evident In normal subjects, but not in diabetics. 

Observations on diabetics suggest that basement membrane thickness was 
probably normal In most subjects prior to the onset of carbohydrate intolerance, 
but that both the magnitude and incidence of ba.sement membrane thickening 
increase with duration of carbohydrate intolerance. It is more common in dia- 
lietics over .TO years of age than In those under .W years of age, and the inci- 
dence increases to 90% In diabetics with disease<l retinas or kidneys, and to 93% 
in those who have had the disease for 20 years or more. 

TREATMENT   INNOVATIONS 

Trannplanfatiofi, of Inntilin-Producing CelU: In recent years an Institute- 
.suin>orted scientist has demonstrated the feasibility of transplanting a normally 
functioning pancreas into certain iwrsons suflfering from severe diabetes. At first 
the transplanted glands produced snfficient insulin to control the blood sugar 
levels of the recipients, but the grafted organs were eventnally inactivated by 
the transplant rejection reaction of the patient's immune mechanisms. 

More recently, Drs. Walter F. Ballinger and Paul JI. Lacy of Wn.shington 
T'niversity, St. T,ouis, have investigated the transplantation of insulin-producing 
pancreatic beta rrllx from normal to diabetic rats. Transplantation of such cells 
into pockets in the thigh mu.scles or into the peritoneal cavity resulted In signifi- 
cant reduction of blood and urine sugar levels and re.'*toratlon of weight gain in 
the host animals. Although the disease was not cured, it was certainly modified 
and ameliorated. Microscopic studies subsequently revealed intact and function- 
ing pancreatic cells in the transplanted rat.s, whose native pancreatic beta cells 
had been destroyed exiierimentally, indicating that the animals were utilizing 
the transplante<l cells. This line of research ultimately may prove superior to 
transplantation of the entire pancreas. 



38 

Cnnverston of Animal to Human Insulin: The only practical source of insulin 
for treatment of diabetes has heen insulin obtainetl from several different animal 
si)ecies. I'ufortunately, immunologic intolerance to these nonhumau proteins 
develops in some diabetic patients. 

Synthesis of insulin was first reported in 1963 by a NIAMDD grantee. Dr. 
Panayotis Kat.soyannis of the University of Pittsburgh, who used sheep insulin 
as a model. His methixl, and others reporte<l since (including one developed in 
China) are extremely exi)ensive, time consuming, and do not, as yet, lend them- 
selves to mass production of insulin. 

It is now known, however, that human insulin differs from that obtained from 
pigs by a single amino acid. Using this fortuitous fact, another \IAMIJI) grantee. 
Dr. Slidiael A. Uuttenburg of the X'niver.sity of California, has develo|)ed 
a method whereby "human" insulin can be prepared simi)ly and inexpensively 
through chemical miinii)ulation on a large s<'aIo of readily available pig insulin. 
His method might jxTmit the preparation of a pure, non-antigenic insulin mole- 
cule, or reliitetl man-nujde analogs which are therapeutically effective, as well 
as radloactlvely labeled or other modified insulins for research puriwses. 

The biological activity of the man-made "human" insulin, which was created 
by substituting one amino acid for another in the porcine insulin molecule, was 
found to be equal to that of pig insulin. The new Insulin's Immunologic innoouous- 
ness in man will have to l)e conflrnied. however, before it can be used in human 
suhje<-ts. Research Is now underway to test this. 

Drug In-KHlin Antagonimn: In a relate<l linding. Pr. Peter II. Forsham of the 
University of California has shown that a drug iised in the maintenance treat- 
ment of epilepsy also snpi>resses Insulin secretion in normal healthy men. 
Allhongli the effects of the drtig—dli)henylh.vdantoln—are of only moderate 
magnitude in non-dial)etlc individuals, implications for the large populati<m with 
maturit.v-onset diabetes are apparent. 

Many such dial>etlc jMitients ai^e rK>rpetuall.v in precarious metabolic balanee, 
and when their insulin secretion is further blunted by any stre.ssful event, deoom- 
I>ensation of their diabetes ensties. Dr. Forsham has warned that administration 
of diphenylhydantoin should be espe<'iall.v monitored in patients who have known 
hereditary risk factors for diabetes or are dialietics. or who are receiving other 
diabetes-inducing agents such as (hiazide diuretics or corticosterlod drugs. 

ORAL   ANTI-DIABKTIC   DBU08 

.Iforfc of Action: The ability of the oral antldlabetic dnigs to lower blood 
.sugar levels in patients with maturity-onset dlal)etes has been known for some 
1.5 years. Their mode of action, however, still remains a matter of controversy. 
One recent study In the British journal. The Lancet, suggested that the sulfonyl- 
urea type drugs, such as tolbutamide and chlorpropamlde, act by supiires.sing 
pancreatic secretion of the hormone gluca^on. which, in turn, normally acts to 
increa.se blood sugar levels. 

This finding has l>een challenged by Drs. Stefan S. Fajans and Jerome W. 
Conn of the University of Michigan, who have studied the effects of tolbutamide 
and chlorpropamlde on plasma glucagon levels in healthy subjects. They have 
shown that neither acute nor prolonged administration of these agents depres.ses 
pUisni!! gUicagon levels in healthy men under normal condition.s. nor even during 
IK'riods of augmented relea.se of glucagon induced by external stimuli. 

COMPLICATrONS   OF  DIABETES 

Diabetic Retiiiopathy: Progres.slve damage to the retina, or diabetic retlnop- 
nthy. develops in man.v i>ersons whose diabetes begins in chlldhoo<l and who have 
lieen diabetic for 20 years or more. Several investigations have Indirectly sug- 
gested a relationship between secretion of human growth hormone (HGH) and 
development of retlnopathy. 

Dr. Falans now has .shown that plasma levels of HGH are significantly higher 
in dialietic patients with retlnopathy than in those without retlnopathy. Although 
such an association does not establish a casual relationship, it would appear 
that diabetic retlnopathy develops in a milieu which includes elevated plasma 
levels of nOH. 

Dr. Fn.1ans" data suggest that fasting HOH levels are elevated as a consequence 
of the dl.'ibetic state, and these levels are higher in diabetic patients than in 
heiiltby individuals, .nnd higher in diabetic pateints with retlnopathy than in 
thov-e without retlnopathy. 
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efficient use of insulin is the generally accepted method of managing juvenile 
diabetes. A 25-year study now has revealed, however, that the vascular changes 
characteristic of long-term diabetes develop relentlessly whether juvenile 
(lialietics are maintained on a measured or unmeasured diet. Moreover, mortality 
rates also are essentially the same in the t\\'o groups of patients. 

When Dr. Harvey C. Knowles, Jr. of the University of Cincinnati evaluated 
risk factors for degenerative changes in patients who had had diabetes for 
2<) to 30 years, no difference could be found between the two diet groups. As 
calculated by life table methods, after 30 years of known diabetes the risk of 
complications was: retinopathy 77%, blindness 34%, proteinuria 47%, azotemia 
41%, and retinal neovascularization 45%. The risk of hardening of the arteries 
increased after 25 years of diabetes and that of retina and kidney disease leveled 
off. 

Cumulative death rate in the study was 20% after 25 years of diabetes. This 
figure compares closely with that obtained in similar age groups treated with a 
more restricted diet in Boston (19%), and with a less restricted diet in Stock- 
holm (22%). 

Thus, if restrictive dietary regimens are more beneficial, it would appear that 
patients so treated either do not follow their regimens, or that the effects of 
such regimens are small In comparison to other unknown factors determining 
the course of diabetic complications. 

Kidney Transplantation: At the University of Minnesota, Dr. .Tohn S. Najarian 
has been transplanting kidneys into juvenile-onset diabetics whose own kidneys 
have been ravaged by the %'ascular damage characteristic of long-standing dia- 
betes. Previously, physicians have hesitated to perform such surgery In diabetics 
because of tlieir surgical wound-healing problems, scarring and debilitated state. 

It was also being assumed that the ongoing diabetic process in the graft recipient 
would result in the development of characteristic renal injury in the transplanted 
normal kidneys. Dr. Najarian reasoned, however, that the lesions would not neces- 
sarily return in the newly transplanted kidney and, even if they did, it would re- 
quire five or ten years for them to do effective damage. Thus far, 21 diabetics have 
received new kidneys and 10 of them have survived longer than .six months. Five 
of these 16 have survived for more than two years. The Mlnnestota surgeon has 
therefore concluded that a diabetic patient COM have a kidney transplant and 
that the new organ may gain years of life for the recipient. 

Ke.toacido»iii: In its severe, "brittle" form, untreated diabetics readily pro- 
gresses to a grave metabolic disorder, ketoacidosis. which may result in coma 
and death unless controlled by insulin administration and specific supportive 
therapy. Ketoacidosis is usually considered an indication of severe, acute failure 
of the insulin-producing cells of the pancreas, as serum insulin concentrations 
are practically non-measurable during such episodes. Insulin therapy is believed 
to be required indefinitely in such patients. 

At the University of Chicago, Dr. Donald F. Steiner has developed a method 
of studying the secretory capacity of the insulin-producing ("beta") cells of the 
pancreas in patients who are receiving insulin therapy. He has found that patients 
suffering from ketoacidosis, despite very low serum insulin levels, do in fact 
have some insulin secretory activity. Sub.seqnently. three of seven patients 
studietl were managed on diet alone (without insulin), while the insulin dosage 
was substantially reduced in two others. 

Dr. Steiner's observations are consistent with the idea that exhaustion of the 
insulin-producing cells, even when severe, is frequently partially reversible. He 
sngge.sts that the need for continued Insulin therapy In this group of patients be 
periodically reevaluated. 

DIABETES   AND  THE  PIMA  INDIANS 

Institute scientists revealed several years ago that the Pima Indians of Arizona 
are a unique population group in that their rate of dialietes is ten to flfte«'ii 
times that of the general American population. Their studies have shown that 
almost half of the population aged thirty and over have abnormal glucose toler- 
ance tests, and that many have eye and kidney disease and other problems re- 
lated to diabetes. 

The Institute's Southwest Field Studies Section is continuing its studies of the 
PImas in order to determine the reasons for the increased Incidence. By studying 
a population in this way it is possible to compare the characteristics of those 
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without diabetes or a particular complication, to those with it, and so deduce 
evidence of factors which are important in causing or aggravating the condition. 

Test results now are available on about 5,000 Pima Indians, many of whom have 
gone through the same battery of examinations three or four times over a period 
of six years. The investigators now are able to assemble a large array of statis- 
tical information concerning the pattern of diabetes in Pima families. Tliey expect, 
within a few years, to be able to postulate the mechanism determining the distri- 
bution among the Pimas. 

DI.^BETES—ENDOCRINOLOGY   CENTERS 

The Institute has completed plans to pennit support of a number of Diabetes- 
Endocrinology Research Centers throughout the United States, during the next 
year or two. Center grants will be limited to institutions where there is ongoing 
research in diabetes, and will be used to strengthen and to i)ermit further develop- 
ment of the.se efforts. That is, these centers will provide core resources and services 
at an institution where a broad and substantial volume of excellent diabetes 
research already exists. 

The centers are conceived as providing scientific personnel, administration, and 
central support services to accomplish research goals that would not otherwise he 
achieveable. The grants are not intended to give direct support for ongoing re- 
search project.s. Funds to initiate projects by new investigators and for explora- 
tory or feasibility studies may also be furnished by this mechanism. Such funds 
may be requested each year of the center grant, but support of any particular new 
pro.1eet will be limited to a three-year period, at which time the project should 
compete for a regular research grant 

OUTLOOK 

Although diabetes is probably the most intensively studied of the metabolic 
diseases, it is hardly the best understood. Continued advances depend upon 
further Itnowledge of the disease and Its complications, of genetic factors, and of 
insulin action. It is in tliese areas that research has made the greatest progress 
In recent years. The excellence of new research ideas and the level of quality of 
the scientists engaged in diabetes research is extremely high In this country. This 
fact alone presages further Improvement In the diagnosis and treatment of dia- 
betes, as well as its ultimate conquest 

DIABETES-NATIONAL INSTITUTE OF ARTHRITIS, METABOLISM. AND DIGESTIVE DISEASES 

[Dollar amounts in thousands of dollars] 

Research Biometry, 
Research grants Fellowships Training grants Laboratory and epidemi- 

and develop- 
and field Num- Num- Num- clinical ment 

Iwr Amount ber Amount ber Amount research contracts studies Total 

1967  153 $4,728 22 »01 15 $633 J744 $69 $200 $6,675 
1968.. . 133 5,240 26 383 18 747 864 78 230 7,542 
1969. ... 174 6,213 40 554 21 906 1.096 72 199 9,040 
1970..... 157 5.366 29 457 20 843 1.094 75 217 8.052 
1971  121 4,982 34 484 18 828 1,244 79 239 7,856 
1972  113 5.664 31 457 12 568 1.086 161 246 8,182 
19731... 107 5,581 25 387 9 443 1,124 74 250 7,859 
1974"... 108 6,331 18 297 7 360 1,166 85 250 8,489 

> Estimate. 

Mr. BtTRTON. If I may address that, Mr. Chairman, as a matter of 
fact, most of the clear and promising tilings that are on the horizon 
are in the realm of those research grants that are fimded by our 
institute. 

Probably one of the most important things, the turning of a little 
corner, hopefully maybe a bigger corner, is this entering into efforts 
to transplant the special cells in the pancreas, so-called beta cells that 
produce insulin which have been done successfully in animals already. 
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They were transplanted in animals from normal animals into experi- 
mental animals which had been made experimentally diabetic and 
continued growing in these animals either in the abdomen or a pocket 
of the high muscle and supplied apparently enough insulin to keep 
the animals on a normal existence so they would not show major 
symptoms of experimentally induced diabetes. 

From this, many of us take hope that one of these days we might be 
able to do this sort of thing also m human beings, because early trans- 
plantation efforts in human beings which involve transplanting of the 
entire organ of the pancreas are not too successful and only on a lim- 
ited time basis because of the well-known rejection action. 

One of the other fairly hopeful thin^ on which work is being done 
involves what would be a suppoitive effort for the established diabetic, 
namely, a system of man made apparatuses which would see to it that 
he gets an almost automatic supply of the insulin he needs which is 
internally implanted and will supply this insulin which can be re- 
plenished every few months and so on. 

There are other witnesses I am sure in the room that can address 
themselves to that in greater detail and they should because they are 
involved in the work directly. 

Mr. ROGERS. Could I just ask you right there, what effect does this 
have on the blood vessel part of the disease? It is kind of a two-part 
disease, isn't it, one, the effect of the sugar, metabolism, and then the 
actual blood vessel ? 

Mr. BtnjTON. Right. 
Mr. RcxsKRs. Would this have any effect on the blood vessel part of 

the disease ? 
Mr. BuRTox. I would hate to make a categorical statement for the 

simple reason, Mr. Chairman, that we are confronted with two aspects 
of blood vessel disease. One is a specific aspect which is unique to 
diabetes itself and that is so-called microangeopathy, the impact of the 
disease on small, tiny blood vessels. Tliis in turn will then damage an 
organ which depends on these vessels, for example the kidneys. Then 
tliere is the augmenting effect of the disease on the larger blood vessels 
in the body which is akin to atherosclerosis, hardening of the arteries 
such as in coronary heart disease. So we are dealing actually with two 
different things. 

The second aspect I mentioned, the impact on large blood vessels in 
the body, is as enigmatic as the subject of atherosclerosis in general, 
which investigatoi-s who pursue cardiovascular disease are trying 
very hard to solve. 

IVIr. ROGERS. What would you say our budget is on the research, the 
actual research contract for these two aspects of the disease ? 

Dr. LAMONT-ILV^T:RS. Research contracts? The only contracts I be- 
lieve that NIH has on diabetes is in the National Eye Institute and 
that is a cooperative study with regard to retinopathy. 

Mr. ROGERS. That is the only contract we have ? ' 
Dr. ZAPP. The rest is grants. 
Mr. ROGERS. What about on grants? 
Dr. KVMONT-HAVERS. We have approximately $4 to $5 million in 

grants. 
Mr. ROGERS. How many overall projects would it cover in number, 

approximately ? 



42 

Dr. LAMONT-HAVT:RS. It is about 100. 
Mr. KoGEKS. About 100? 
Dr. LAMONT-HA\T3IS. Yes, projects. 
Mr. ROGERS. You are going to give us a rundown on all of that. 
Dr. LAMOUXT-ITAVKRS. Yes, sir. [See Diabetes, p. 36, tliis hearing.] 
Mr. ROGERS. Let me ask this question quickly of one of my colleagues. 
Why has the Secretary eliminated the Arthritis, Metabolic Diseases 

Program Project Committee, the Arthritis, Metabolic Diseases Re- 
search Career Program Committee, and Diabetes, Metabolism Train- 
ing Grants Committee? 

Dr. ZAFP. AS you realize, Mr. Chairman, there was a press release 
last week which stated that some 119 of our nearly 400 advisory com- 
mittees were abolished. That is, the nonstatutory ones, and it was for 
a variety of reasons. Some of them were overlapping and some were 
seldom used committees and others we felt were unnecessary. As to 
these three specific ones that you mentioned, I would have to defer on 
those to my colleagues. 

Mr. ROGERS. Give us a comment on the record for that. 
[The following information was received for the record:] 

STATEMENT ON ELIMINATION OF SPECIFIC COMMITTEES 

1. Arthritii Metabolic Diseases Program Project (AMP) Committee 
This initial review committee was established within the Division of Research 

Grants, primarily for the purpose of the initial s<'ientific merit i>eer review of 
program project applications referred to the NIAMDD. There had lieen discussion 
regarding the future role of ths committee between the Division of Research 
Grants and the NIAMDD for at least the past two years. It had been concluded 
that, considering the changing specific programmatic and scientiflc review re- 
quirements of the Institute, the types of applications which were being referred 
to the AMP Committee could be more effectively reviewed by special study sec- 
tions or by utilizing existing study sections. 
2. Arthritis Metabolic Diseases Research Career Program Committee and the 

Diabetes Metabolism Training Committee 
These committees were intimately involved in the review and evaluation of 

the Institute's e.xtramural research training programs. In keeping with the evolv- 
ing concepts in the support of training by the National Institutes of Health, these 
committees, in common with all other such committees at NIH, no longer had 
a function and were therefore dissolved. 

Mr. ROGERS. NOW. is there a need for coordination among the various 
Institutes at NIH that deal with diabetes research ? Is there a need for 
coordinating? 

Dr. ZAPP. There is a need and it is my understanding that such a 
mechanism exists. 

jSIr. ROGERS. "What is that mechanism? 
Dr. ZAPP. Well, I am talking about within the Institutes. I am not 

sure there is any specific advisory committee that sets across, within, 
in-house in NIH. 

Mr. ROGERS. Just for the purpose of diabetes and I wonder if this 
varies. 

Dr. ZAPP. Not a specific one, Mr. Chairman. I think the Director has 
a responsibility for coordinating these. 

Mr. ROGERS. I understand, but he is only the director of one institute. 
Dr. ZAPP. No, I am talking about tlie Director of the National 

Institutes of Health. 
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Mr. ROGERS. He directs everything but it gets to be rather an impos- 
ing task. 

Dr. ZAFP. I agree, Mr. Chainnan. 
Mr. ROGERS. Suppose a person has diabetes, how does he receive in- 

formation about tlie disease ? "Who should a person talk to about the 
disease ? How does he receive information or how does he know ? Is 
there any effort? 

Mr. BURTON. If I may address myself to that, let us say a pei-son has 
just recently been diagnosed as a diabetic and went to his physician or 
went to a public clinic, then at this point he will be given a line regimen 
bv his physician. If he is a maturity-onset diabetic 50 or 60 years old. 
his physician will tell him what diet he should take and probably refer 
him to his dietitian. If there is no dietitian, and in manv cases this is 
so, he will tell him where he can get the information from publicly 
available literature. 

Mr. ROGERS. "Who makes that literature available? Does the 
Government? 

Ml'. BuRTOX. In our Institute, our information office makes literature 
of this type available. 

Mr. ROGERS. I am talking about in some towns, say Fort Pierce, Fla. 
Do you have tlie information available ? How do they find out about it? 

Mr. BFRTON. YOU may mail a request to our Institute or you may 
ask for the very excellent brochures which the American Dial)etes 
Association and the American Dietetic Association put out. 

Mr. ROGERS. In other words, we rely more on the voluntarj- agencies 
to jret it out than our own effort. 

Mr. BURTON. Yes. 
Mr. ROGERS. What is the budget for information on diabetes in the 

Institute? 
Dr. LAMONT-HA^•ER8. Dr. Bui-ton could answer it, but I imagine it 

would be impossible at this time to break our information budget down 
to specific categorized diseases. 

Mr. ROGERS. Don't we know how many bulletins we put out? 
Mr. BURTON. Yes. we will supply it for the record. 
Mr. ROGERS. What do you think, very much, do you publish 10,000. 

lOO.OOOorl million? 
Mr. BURTON. I would say in the order of magnitude of not more than 

50,000 a year. 
Mr. ROGERS. 50.000 a year. 
[The following information was received for the record:] 

25,000 PIECES OF LITERATXTRE DiSTMBtJTED BY XIAJIDD EACH TEAR 

The Information Office of the NIAMDD distributes a number of exjilanatory 
brochures related to diabetes and diets for dlal)etics upon request. This total is 
approximately 2.'>,000 pieces of literature annuall.v dealing directly with diabetes 
which are sent to patients, other members of the public, and various memliers 
of the health team. 

Mr. ROGERS. HOW many are affected by diabetes ? 
Mr. BURTON. Known diagnosed diabetics. 2.8 million. 
Mr. ROGERS. HOW many new ones a year do you think? 
Mr. BURTON. We suspect about 325,000 more new cases each year. 

There are estimated to be about 4.2 or 4.5 million diabetics because 
many are undiagnosed and live in a borderline existence not knowing 
they have it. 

23-803—74 4 
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Mr. ROGERS. Will yon let use have tliose figures ? 
Mr. BURTON. We will supply those figures for the record. 
[Tlie following information was received for the record:] 

BsTiMATKD 4'^ MILLION AMEBICAXS HAVE DIABETES 

According to the National Center for Health Statistics, an estimated 41A mil- 
lion Americans have diabetes; of these, about 1.6 million are undiafrnosed. In 
addition, another estimated 5 million Americans carry the hereditar.v predis- 
position for diabetes and will develop the disease later in life. There are about 
325,000 new cases of diabetes each year, and 35,000 deaths are attributed to the 
di.sease annually. To this, one must add many thousands of deaths that are 
officially counted under the headings "heart disease" or "kidney disease" even 
though the real underlying cause was diabetes. 

Mr. ROGERS. IS there any coordination of that information? What 
do we do if) see that it is coordinated? How is it coordinated? Do you 
know that the information being put out by tlie voluntary area agen- 
cies are correct? Do you check and coordinate it with the Institute? 

Mr. BURTON. Yes. 
Mr. ROGERS. WTio does it ? 
Mr. BURTON. We, for instance, refer people to specific booklets be- 

cause there is a comntittee among three voluntary agencies, the Ameri- 
can Heart Association, the Dietetic Association and the American 
Diabetes Association, which each few years tipdates these and they 
are excellent. 

In this particular case, the Government does not duplicate them all 
over again the way we would not duplicate a textbook for medical 
schools as long as there is a good textbook available. 

Mr. ROGERS. Suppose you have information but they are not ready 
to go to press, what do you do about it, anything ? 

Mr. BURTON. At this particular point, Mr. Chairman, there has 
not been any real radical changes in the diabetic diet for a long time 
except for things which again had been agreed upon over the last 5 
years, that the emphasis should be properly more on losing weight in 
general and avoiding such things as carbohydrate food intake. They 
have done that nicely and our own .scientists have had inputs into 
it and so have our grantees. 

If I may make a point about coordination. The scientific community 
is a unique one in that respect that their lifeblood is communication 
with each other. The little phrase, "Publish or perish," among aca- 
demicians, counts twice as much in the biomedical research cxim- 
munity. "Publish or perish," or you will not get recognition as a 
researcher that you should have and will not get NIH grants either. 

So there is naturally a compelling tendency all the time to let every- 
bodv else know what you are doing. 

Mr. ROGERS. Of course, you dont get it published unless the editor 
of that particular journal decides it warrants publication, is thsit 
right? 

Mr. BURTON. Most good publications have rather tough editorial 
committees. 

Mr. ROGERS. Tliat is right, and a lot of things don't get published. 
Mr. BURTON. Yes, and the reason is for each good paper that stands 

the test of time, many more are written which would muddy the 
literature and mislead others, so one has to be careful. 
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At the same time, we try to take those that ha^e been published by 
reputable journals and bring them to the attention of the research com- 
munity in diabetes with a special effort which Dr. Zapp had mentioned, 
the Diabetes Literature Index. 

Mr. ROGERS. Do you work with the National Library ? 
Mr. BURTON. The index is based on the computer tapes of the 

Xntionnl Librarj'. It comes out every month, and I tliink that it has 
one of the biggest impacts on bringing to the attention of researchera 
the latest research findings. 

Mr. ROGERS. GCKKI. I hope so. I hope we are getting it out. This com- 
mittee would like to see what is done and would ask you to put a 
statement on the record on how you get it out, how it is coordinated, 
who updates it. Is there an automatic review, or is there not of the 
materials? 

Dr. ZAPP. We will do that. 
[The following information was received for the record:] 

DIABETES LITERATUKE INDEX 

The Diabetes Literature Index is a regularly appearing monthly pulilication 
of the Institute which is disseminated broadly to all interested investigators in 
flie field of diabetes. It is so-called "current awareness" publication— it supplies 
the reader with an up-to-date Inbllographic citation of any research paper 
on the subject of diabetes or closely related to it—which has appeared recently 
In the world scientifie literature regardless of country or language or origin. 

It thus alerts the reader almost immediately to the existence of newly puln 
lished scientific findings in the field of diabetes. It tends to lighten the workload 
of research workers in diabetes who would otherwise have to spend hours in 
the library keeping up with the literature, and it tends to obviate inadvertent 
duplications in research efforts since it alerts the investigator to the nature of 
various new research efforts carried out elsewhere. The contents of the Diabetes 
liiterature Index are based on the computer tapes of the MEDLAR.S computerized 
storage and retrieval system of the National Library of Medicine. A unique 
process pioneered and supported by the Institute results in a selective retrieval 
from the MEDLARS tapes [which contain all biomedical research papers in the 
Index Medicus] of all of the items which are specifically related to diabetes. 
These are then screened by a specialist In diabetes l>efore inclusion in the 
Dialietes Literature Index. Over 700 research workers in the field of diabetes 
regularly receive this publication and have given it much praise over the years. 

Mr. ROGERS. I understand as the use of insulin continues over a long 
period, the incidence of diabetic retinopatliy increases; is that phe- 
nomena being studied ? 

Dr. LAMONT-HA\TERS. Yes. 
Mr. ROGERS. Can you give us any clue as to why you know the in- 

verse relationship exists ? 
Dr. LAMONT-HAVERS. This particular subject, diabetic retinopathy, 

is the particular concern of the National Eye Institute. It is obvious 
that the preesnt treatment regimens for diabetes do not prevent the 
onset of complications. Thus, as individuals are living longer, one can 
expect the number of individuals with severe complications to increase. 

One of the complications which indeed is a problem is retinopathy. 
Mr. ROGERS. ^Vliat are we doing about it, anything? 
Dr. LAMONT-HAVERS. Well, the fundamental solution will be to un- 

derstand why these complications occur, which will then lead to 
more effective methods of controlling them. 

As far as retinopathy is concerned, the cooperative clinic study which 
is undertaken by the Eye Institute is for the present methods of treat- 
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ment or at least some of tlie modern methods of treatment, but it is not a 
preventative approach. 

Mr. ROGERS. Let us have for the record what is being done in fund- 
ing. How much Federal money goes for training support in diabetes? 
Will you give us a rough breakdown and then for the record supply the 
specifics? [See "Diabetes." p. W. this hearing.] 

Dr. LAMONT-HAVERS. Right, at the present time, during fiscal year 
1074. tlie XIAMDI) will support approximately $290,000 in fellow- 
ships in diabetes and $.360,000 in training grants, and one should point 
out that many of the fellowshhips and training grants in endocrinology 
and metabolism are also related to this specific area. 

"VVc can give you specific breakdowns of the number of individuals 
involved. 

Mr. RooERS. Will it he more or less than in 1972 ? 
Dr. LAMONT-HA\'ERS. It is less than 1972. 
Mr. ROGERS. HOW much less would you sav ? 
Dr. LAMONT-HAVERS. Well, in fiscal 1972, the expenditures in dia- 

betes were approximately $457,000 for fellowships and $568,000 for 
training grants, approximately a 40-percent reduction. 

Mr. ROGERS. Even a little more maybe. 
Are these the funds that go to train researchers, teachers in this area ? 
Dr. LA5r(>XT-HA\'ERs. Yes. sir. 
Mr. ROGERS. You don't think we need an increase in training and 

researchers, people to find out tlie answers that wp don't kTiow? 
Dr. LAMOXT-HAVERS. NO, I don't think that the problem is that we do 

not need more individuals in this area, the thought here l>ein<r the fact 
that other mechanisms would be available to take care of this type of 
activitv. 

Ml-. RO<JERR. '\Miat mechanisms? 
Dr. ZAPP. I think perhaps Mr. Chairman, that is an area for me as 

you realize I did testify before this subcommittee for the administra- 
tion, at that time, on the proposal to teiminate direct Federal support in 
the trainine grant fellowship area. 

T also ?aid at the conclusion of my statement that we felt that we were 
as much at a loss for good infoiTnation on the need as the committee 
was and that as we begin to get an accumulation of evidence that we 
would then chance our position and we have changed it. 

Mr. ROGERS. Yes: you have come in and you have changed it some, 
whicli is encouraging to the committee. T must say the committee did 
not feel they were in the same degree of ignorance as the Department, 
however, in their training and fellowships. I think we felt we had 
enough experts. 

Dr. ZAPP. I was not really trying to contaminate the committee in 
that direction, Mr. Chairman. 

Mr. ROGERS. I must say the Department did not contaminate the 
committee because the committee acted and passed legislation out and, 
honefully, the President will sign it. I believe he will. 

Thank you very much. 
Mr. Nelsen, any questions? 
Mr. XELSEN. Thank you, Mr. Chairman. 
I wonder about the various commissions we have. It seems to have 

become kind of a habit to come up with a new piece of legislation and 
set up a commission and then we think of a new area and set up another 
commission and this goes on and on and on. 
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I note you referred to how many commissions we have. Could we ex- 
pand on that a little ? 

Dr. ZAPP. The advisory councils within the Department number 
ncarlj- 400. They have been substantially reduced. 

Mr. NELSKN. They are on a per diem, I presume, and on travel ? 
Dr. ZAPP. Yes. 
Mr. NEIVSEN. Have you ever calculated what the costs of all of those 

various committees are ? 
Dr. ZAPP. I have not hut the DHEW Office of Administration lias. 

The committee realizes we were under mandate from Congress last 
year to go back and ree\aluate all existing advisory committees and cut 
them back to those we felt were professionally necessary to operate our 
program. 

Mr. XELSEN. Were you requested to do that? 
Dr. ZAPP. Yes; by an act of Congress. 
Mr. XELSEN. I see, in other words, we should not be severe on you 

because you did cut back because we asked you to do it? 
Dr. ZAPP. That is correct. We may have disagreement on some of the 

selections made, but I think it would be an honest disagreement. I think 
we were carrying out the intent of Congress. 

^[r. XELSEX. Have you any figures now ? You indicate you have fig- 
ures as to cost and travel and I would like those figures. 

[The following information was received for the record:] 

COST OF HEW ADVISORY COMMITTEES 

The ostim.atPd post of IIEW advisory committpes for Fiscal Year 1974 would 
be .?9.2o million (exclu.sive of staff costs). By reducing the number of advisory 
committees in the course of a review mandated by PX. 92^6.3. it Is estimated 
that approximately $2.4 million (exchislve of staff costs) were saved, ba.sed on 
prior years cost experience with the groups terminated. 

Actual cost of committees during calendar years 1972 was approximately 
$10.4 million (exclusive of agency staff cost), and thus, although calendar year 
1973 figures are not yet available they should be reduced by approximately 
the figure the eliminated committees abolition "saved." Increased by the amount 
expendp<l on groups since .January 1973. 

HEW does not have figures Ijy category of cost, thus, we are unable to 
provide the cost by travel and per diem. 

Mr. XELSEX. AS to the information that goes out, Avith all of the 
vaiious areas of research that are underway, have you any figuies 
on how many pieces of information go out right across the l>oard in 
the whole agency and the distribution of that information? I am 
just tliiiiking of tlio tiemondous task of getting that information out 
and how it can be done. 

Certainly we want it out, but it does represent a ti-emendous effort, 
does it not? 

Dr. ZAPP. It certainly does. As a matter of fact, this is another aiva 
where we are also undertaking initiative, to tiy to evaluate all of 
the publications in the Dopartment to be sure the ones that are tnily 
informational get out and look for tetter methods. If we have some 
wliich are simply self-serving wo will cease publication of tliose. 

Mr. XBI.SEN. Some of the testimony indicated that priority was 
given consistent with research opportmiities available. 

Is tliere some limitation as to bow mrcli you could profitablv use 
in a resenrch effort consistent with the help you have or the ojipor- 
tunities? Is that a factor? 
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Dr. ZAPP. "Well, that is a factor. I think and I hope my statement 
reflected it, that coupled witli the fact of research opportunities and 
fimds available in relationship to other scientific priorities that exist 
within the National Institutes of Health, we felt from that sense of 
balance that diabetes was being treated fairly. 

Mr. NELSEN. In another area, and I ask this question to try to gain 
some information as to whether or not we need to review it, tliere 
is an article on the cancer program eitlier in the Xew York Times 
or one of our recent publications that indicated in our enthusiasm to 
do a job here we went overlx>ard in how it is going to be spent and 
how research is going to be done. There is a possibility that we ought 
to examine that effort a little bit with tlie idea of better direction, 
better coordination, and I at sometime would like to visit with you 
about it because this is a subject our committee is vei-y much inter- 
ested in and I think played a \ery im^wrtant role in the legislation 
that we did pass. 

There are some changes that need to be made and I am sure wo are 
amenable to make our dollars go as far as they can. 

Now, in regard to the total dollars availal)ie to the Department, 
I believe that on projects we have instituted, for example, on medical 
.schools the dollars seemingly are not there unless we raise tuxes in 
order to increase the dollar income to the agency and to the Gov- 
ernment. Therefore, I am wondei-ing wjiat your {Hjsition is and is 
my appraisal right, that it is pretty nuich the dollar figure that is 
the real problem with the agency? 

Dr. ZAPP. It is. HEW is a very unusual agency in a vaiiety of 
ways and the size of its budget is nearing $100 billion now. Because 
of i-ecent changes or changes over the last tlecade in the mechanisms 
that Congress and the executive branch have chosen to use to assist 
the people who are in a sense in one way or another dependent on 
HEW, we have had more and more entitlement programs and are 
now to the point where 88 percent of dollai-s in HEW are what we 
would call imcontrollable expenditures. Of that remaining 1"2 per- 
cent that you may say is discretionary, some of that is qiiestionable 
as to how much is entitlement and how mucli is not. Most of tlie areas 
in which we appear befoj-e tliis committee fall into that small ])er- 
centage of tlie funds available to HEW where there is discretion. It 
means that, now. just as an examjile. the .5-percent social .security 
increase is an additional $2 billion of uncontrolled expenditures out 
of HEW. 

ilr. NELSEX. That reduces your percentage of mono}' available for 
various health programs? 

Dr. ZAPP. That is correct, Mr. Nelsen. 
!Mr. NELSEX. I see. I believe I have no further questions. It is very 

easv for us to be critical of how many dollars the Department ex- 
pended, how many people are working at a certain project and for- 
gettinsr that the available funds, or the 12 percent, are getting smaller 
each time. 

We have other ])rograms and these are reduced iinless we have 
dollars available to the agency itself. I thank you for your testimony. 

"^''r. "ROOEKS. ^fr. Svmington ? 
^fr. SYsriNfiTox. Thank vou. Mr. Chairman. 
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First, with respect to the bill itself. Dr. Zapp. looking at the find- 
ings and declaration of purix>se, section 2(a), there are 10 subsections 
there. 

To save time could you tell us if you disagree with any of the find- 
ings and declarations? 

Dr. ZAPP. Well, I think I would have to say that we would. I will 
make a quick analysis, although I hate to give that kind of official 
comment on a pending bill. I think there is some disagreement on the 
actual number of diabetics. I think there is another apparent disagree- 
ment because the information I have been given places diabetes in the 
position of the seventh leading cause of deuth based on a National 
Center for Health statistics chart, and the findings of the bill list it 
fifth. That again may be dependent on how many associated deaths 
from diseases such as heart or kidney disease arc counted against it. 

Mr. SYMINGTON. IS that the reason for that discrepancy, Ix-cause I 
was going to ask you about that ? 

Dr. Z.\pp. That would be my judgment from a quick look at it, Mr. 
Symington. If you assume there is ") million that woidd differ fi-om 
the count of confirmed diabetics. I think it would l)e including other 
deaths such as attributed to heart disease and the like. 

Mr. SYSIINOTON. AVell. that is one specific (jualification. but looking 
over the 10 aside from that, or the '•), do you find anything off' hand 
that appears to be an exaggeration or inaccuracy of some kind i Sinco 
the bill rests on these findings and you have opposition to the bill, I 
want to be sure I know where it is. 

Dr. ZAPP. I am going tlirough. and right now I would oidy say may- 
be, this is more technical than anything else. Mr. Symington, that, in 
defining No.!), because I think these are generally agreed upon things, 
the attainment of better methods of diagnosis and treatment of diabetes 
mellitus deserves highest priority. 

We agree there, but it is highest as are other diseases within the in- 
stitutes which are equally debillitating to people in this country. 

Mr. SYMINGTON. HOW cloes NIH decide what portion of the budget 
to allocate money to a particular disease? I kjiow they don't like or 
rather HEW. at least, does not solicit the Congress; does not always 
welcome them so it presumably makes up its own mind in some fashion. 
How do you do it ? 

Dr. ZAPP. It is a very complicated process that starts with i-ecom- 
mendations early in the year from the various program ijeople to tlieir 
bureau chiefs and to their agency heads and ultimately in a case like 
XIH. to the Director of NIH. on through the balance of the Depart- 
ment and the Assistant Secretary for Health obviously having a prime 
responsibility in funds available and balancing priorities back and 
forth, to the Secretary, and ultimately to OMB and the President. 

Mr. ROGERS. Excuse me, I note that our colleague, Congressman 
Steiger. is in the audience and won't you come join us up on the 
panel here? I apologize because I had not noticed you were back 
there. 

Ml'. STEIGER. Thank you. 
Mr. SYMINGTON. AS a cosponsor with Mr. Steiger on his bill. I 

certainly welcome him. 
Dr. ZAPP. In that context, within the Department many times 

priorities are selected or surfaced from the agencies or in many cases— 
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for example, in the field of cancer—where a pereon has a reiy specific 
interest himself and which is well known to the committee. 

Mr. SYMINGTON. Dr. Carter, as you know, has sponsored legislation 
to attempt to allocate research efforts proportionate to the disease's 
morbidity or mortality rate and so forth. Perhaps the cost effectiveness 
of keeping people alive and taxpayers and so forth. Is that a good idea, 
or do any of those inputs go into the decisions made? 

Dr. ZAPP. I think to a degree, j'es, Mr. Symington. On this basis it 
is difficult on the face of it to say those are not good ideas, but I think 
we realize it has to be based on a variety of other things including what 
tlie researchl opportunities are in those particular areas and the 
delivery sj-stems that may be available. You know the time lost at 
woi-k is a very difficult equation to lay on the top of the disease of 
mankind but it is an interesting one to grapple with. 

Mr. SYMINGTON. But it is so difficult, really, that it calls for decisions 
that are in a sense perhajis .societal, almo.st sometimes even political 
ajid not necessarily solely medical oi- budgetary. I suppose that is why 
we find ourselves willing to make suggestions from time to time, 
because we receive information from the national conununity about 
how people feel about efforts that are lieing made to fight diseases 
that aflcc! their families or their friends in their communities. And 
you certainly don't object to that method >. 

Dr. ZAPP. XO, I think it is a verj' understandable expression, and I 
think it is verj^ logical that the people in the area that are particularly 
concerned or close to a particular disease would come to Congress 
for relief and assistance and attention. 

T am sure you realize tliat a lot of our objection to this is entirely 
different from that and not at all related to specifics about the disease 
or the effort we feel should be made in the field of diabetes. 

Mr. SYMINGIXIN. We have been told that the new emphasis, for 
example, on lung disease has perhaps been at the expense of heart 
disease funding. 

Would that be an accurate statement ? 
Dr. ZAPP. I think I have seen the same information you h.ive. Mr. 

Symington, and I would say it is possibly true. Here again we are 
responding to something. We say that maylie .some diseases lost a 
little bit Ijecause of the response to other diseases by Congress last year. 
It may or may not be true but we have to realize in each case when 
we put a particular emphasis on something else the potential of it 
being at the expense of something else always exists. 

We may not agree, you know, generally as to what money may be 
taken away from or* where money nuiy not be available for future in- 
'•leases in some aiva but we have to accept tlie fact that each time we 
do it in a particulai- area it is going to have an effect on some other 
area. That is why it is difficult and one of the ivasons we have a strong 
feeling at this time for not getting statutorily locked into some of 
the.se ai'eas. 

I think we may not l)e able .sometimes to respond to the scientific 
ronnnunity when they come to us and say "We have really got some- 
thing here." We find ourselves locked int« iiO other diseases in such 
a manner that No. HI. which may offer the most pi'omising things 
that any of us have seen in a long time, simply caimot compete. 

Mr. KoGKHs. Will the gentleman yield ? 
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Of coursf. tlu' obvious remedy for tliat is siin])ly to come to tlie Con- 
•rress if tiiere is a problem and ask us to act. I am sure you will find 
the Congress most responsive. 

Dr. ZAPP. To an additional cate<rorical approach to it. Mr. Chair- 
man ? 

^Ir. RofiKRs. To do anything to aid in funding; research results in 
treatinjr diseases. I think j'ou would find the Congress most responsive. 

Dr. ZAPP. I think the committee and the Congress as a whole have 
always been responsive in this area. We are concerned about statutory 
mechanisms that may not be leading us toward the end to which we 
botli want to arrive. 

Mr. SYMixtiTOX. This bill of course does not create an independent 
institute in those things. It merely tries to provide the conte.xt for an 
increased effort witliin the existing Institute. 

Your testimony expressed a feeling that sufficient effort is going on 
today, both to coordinate and to fight this disease generally. So is 
your principal objection addressed to the additional moneys author- 
ized or are you objecting to tlie organizational I'ecommendations ? 

Dr. ZAPP. I think our pi-incipal objection. Mr. Symington, is one 
that we have voiced before the conniiittee many other times. AVe have, 
you know, acted on this authority in various other ways that the Con- 
gress has already given the Dei)artment. "We don't think, you know, 
what we consider to be i-ather narrow, that does not mean unimpor- 
tant, categorical antliority. necessarily improves the function or op- 
eiation of the Department. 

^[r. SYjnxGTOx. As for the additional authorizations, are thej- a 
source of discomfort to you i 

Dr. ZAPP. I think they would be the source of probable disagiee- 
nient with the bill: yes. 

Mr. SYMIXOTOX. IS that because yoii consider tliem to be out of line 
with otlier diseases within that area that are covered by the Instituto 
or just per se more than you can profitably handle ? 

Dr. ZAPP. Well. I don't think in the case of these we felt that that 
w^as something we necessarily had to ha\e the fmids to conwnit to. 
Tliis is a different kind of thing that you are talking about thei'e and 
I think if funds are available like Dr. Lamont-Havers mentioned a 
minute ago in fiscal 1974 even without a congressional mandate they 
ai'c going to establish the first diabetics res«u-ch institute outside of 
Washington. It may not be a lai-ge Federal effort, but it is part of a 
much large)' effort. We happen to feel that with the funds we do have 
available, this small 12 percent, that this is a better- way for us to 
approach the problem that we have, not just this problem but the 
problems in general across the De])artment. 

Mr. SYMIXOTOX. The suggestion in the bill that there ]ye IT) national 
research demonstration centei-s, do you leject that on the theory that 
enough researeh c«u be done in the existing facilities? 

Dr. ZAPP. I think we would object to that from the standpoint of 
the funds that are aAailable. There is enough, or there are sufficient 
outlets for qualified researchei-s to pei"foi-m research in the field of 
diabetics, endocinologj-. and metabolism, that mandated numbei-s of 
specific centers around the country are not needed to see that the 
funds that we have are adequately used. We think the review svstem 
within NIII and individual insftitutes is a good enough one and that 
good research is being conducted. 
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Mr. SYMINOTOX. Of course, as a layman in this area, it does seem 
to me tliat with 5 million people suffering from this disease, and a 
discrepancy of 23 percent in the estimate that various exj^erts have as 
to why people die who may have this disease, and third, the fact that 
the disease is in two parts, one, as it affects the panci-eas, which I 
guess is fairly well undei-stood and the other side of it is the blood 
vessels and deterioration of blood vessels and the fact it is liappening 
all over the country, would seem to me to warrant a more widespread 
etfoit to focus on patients in different parts of the country, using 
different disciplines and different initiatives to search for answers. 

I think that is the basis of the thinking. 
Dr. ZAPP. I don't tliink what is in tliis bill is that much different 

from what is occurring with tlie fimds thev have now. I think we 
would simply say that it is not necessaiy tiy ha\'ing some number 
that that is going to help the process that much more than the ones 
that are being established or than the research that they are funding 
now. This may not lie necessarily through a recognized center but 
is directed to some very, vei'y qualified researcliers that may all be 
in one part of the country or may be in various parts of the countn'. 

Mr. SYMINGTON. Just for the committee's information, is it clear 
wlietlier tlie pancreas deterioi'ates and then the blood vessels go, or 
does it occur in the other direction or is there perhaps a third deficiencj' 
that causes one or both of those ? 

Mr. BURTON. The basic underlying defect probably is inherited to 
begin with. At that point, it is a matter of probably liow mucli of an 
inherited charge of diabetes the individual has. whether it will emerge 
gradually toward tiie end of his life, the so-called maturity onset dia- 
betes, or whether the lack of insulin activity in the body is in the 
beginning. 

So we deal almost with two different diseases and again I would not 
address myself to that any fui-ther because there are at least 10 people 
in the room that probably know more about it than I do. 

Mr. SYMINGTON. In that case I will withhold this line of questioning. 
Thank you, Mr. Chairman. 
Mr. ROGERS. Thank you so much. We are grateful to you for your 

pi-esence here today. 
Dr. ZAPP. Thank you, Mr. Chairman. 
Mr. ROGERS. Now we have two panels after the next witness and we 

will have to move along rather rapidly. So if witnesses could give their 
testimony as cjuickly as jjossible this would be helpful. 

Our next witness is Dr. Heskel M. Haddad, Diabetes Research, Inc., 
KewYork,N.Y. 

We welcome you and will be pleased to receive your statement and 
if you have a published statement it will be made part of the record at 
this point. 

You may proceed. 

STATEMENT OF DR. HESKEL M. HADDAD, IN BEHALF OF DIABETES 
RESEARCH, INC. 

Dr. HADDAD. Mr. Chairman and members of the committee, my name 
is Pleskel Haddad and I am clinical professor of ophthalmology at 
New York Medical College in New York. 
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The president of Diabetes Research, Inc.. called me last Wednesday 
and asked me if I would be willing to testify before this committee. I 
had been interested in diabetes as an ophthalmologist and as a meta- 
bolic specialist, too. 

I am a pediatrician as well as an ophthalmologist and dialwtes has 
been a mystery to me as a i^hysician and as a researcher. Fifty-two 
years ago when insulin was discovered, it was tliought to be the cure 
for diabetes. Actually, all insulin did was prevent those patients who 
used to melt away with diabetes from dying earlier in their lives. 

It increased the longevity of a diabetic and in doing so it brought 
along with longevity a museum or archive of diseases that are linked 
with diabetes, so we know that there arc cardiovascular diseases, neu- 
rological diseases, ophthalmological diseases such as cataracts and 
retinopathy, and kidney diseases all associated with diabetes. 

Unfortunately, the public did not recognize the basic elements of 
these diseases as diabetic in origin, so much so that when a great per- 
sonality died afflicted with diabetes and crippled with it and blinded 
with it he was thought to have died with kidney failure and his col- 
leagues at the U.N. came along and established a kidney fund for him 
and didn't recognize diabetes as the cause of his death. 

This is ironic, because we know also, and T am sure you heard testi- 
mony and will hear testimony fi-om my distinguished colleagues here, 
that research is being done on diabetes, but unfortunately all of the 
I'esearch we are doing is to catch up with what diabetes is causing 
in the body. 

Diabetes is much more hidden, much more latent than we think. 
I give you an example. 

^VTien I was a practicing pediatrician, we discovered at that time 
that a newborn baby who would weigh more than 8 pounds, a so-called 
giant baby, could have a parent that was pi-edisposed to diabetes, and 
this was proven to be true, that giant babies are bom not necessarily 
to diabetic mothers, but to prediabetic mothers, and tliis week I had 
two patients, one at the age of 40 with blurred vision in one eye and 
a mild cataract and we did a test on him and found him diabetic, and 
we had another person with double vision because of sixth nerve paral- 
ysis, her eye turns in. and again she has unrecognized diabetes, which 
really brings me to the point of why I support your bill and, in fact. 
I would go further on your bill. I support this IJill because I feel that 
two aspects are lacking on a very large scale. One aspect is the early 
detection of diabetes, not necessarily the treatment, but rather the 
early detection of diabetes. 

\V^e have to make efforts on the Federal and community levels, 
local level, or State level to improve detection. We have done detection, 
for example, for tuberculosis and I guess we can do detection also 
for diabetes. This will involve funds and effort, but it can be done. 

Also, it recjuires some research to improve and expedite the tests 
that we are doing now. 

Another thing is to have a nationwide, as you call it here, program, 
I would call it an agency really that will coordinate all efforts of 
research, not necessarily i-esearch that is being done to treat a certain 
manifestation of the disease, like diabetic retinopathy and using the 
laser beam—photocoagulation—but to find wliat is causing diabetic 
retinopathy. 
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This center will not do basic research in one area and locale but 
try to coordinate efforts all over the country and maybe with fwople 
abroad who are doing research on this, to try to find the mysteries of 
this disease. 

That is actually the crux of my testimony and I thank you very 
much. 

[Dr. Haddad's prepared statement follows:] 

STATEMENT OF DR. HESKFX M. HADDAD, IW BEHALF OF DIABETES 
RESEARCH, INC. 

Mr. Chairman and members of the Subcommittee on Pulilic Health and Envi- 
ronment. dial)etps should be a focus for legislative concern for four reasons : 

1. It is a nation-wide health problem that is affectinK or will affect 10.000.000 
living Americans, and is increasing at the rate of nine per cent a year. 

2. It is ft crippling and killing disease, particuUirl.v among children. 
.3. It results in a two billion dollar loss to the econom.v each .vear, and untold 

larger sums in lowered productivit.r profits, and tax revenues. 
4. It is a systemic disease the eradication of which would greatly reduce the 

Incidence of blindness, heart attack, stroke, kidney failure, birth defects, and 
other major health problems. 

Diabetes is the fifth cause of death by disease in the country, and a diabetic's 
life expectancy is 30 per cent less than the average jierson's. 

Diabetes is now the major cause of blindness in the t'.S. There are 154.700 
blind now becaus of the disease, and liy the year 2.000 an estimated 573.000 will 
be blind or have severely impaired vision. 

Current studies estimate that .TO per cent of diabetics who have had diabetes 
for 20 years will develop retluopathy. a blood vessel disea.se of the e.ve's retina, 
as will 50 per cent who have had dialietes for .30 years. There is no cure for 
diabetic retinopatliy, a disease classified into progressive stages, the last being 
blindness. 

In order to combat diabetes, two major efforts should be made: 
1. Xation-wide mechanisms should be provided for early detection. 
2. Allocations of specific funds should be made on Federal, State, and com- 

munity levels for research, and the proper management of diabetes. 
I also suggest an independent agency, funded b.v the federal gr)vernment. 

which would direct research and other related matters directly to the cause, 
cure, and treatment of diabetes. 

We consider the $4.1 million for diabetics in the fiscal year 1974 budget totally 
iimdequate. and urge you to Increase funds substantiallj' for fiscal 1075. for 
humanitarian and economic rea.soiLs. 

Thank you, Mr. Chairman. 

Mr. RooKRs. Thank you for your excellent testimony and I am par- 
ticularly pleased to know you are associated with the NCAV York Afedi- 
cal Cpllepe. I am very pleased to have an honorary degree from that 
fine institution, so T welcome you particularly. 

Mr. Symington ? 
.  Mr. SYMIXGTOX. Thank you. Mr. Chairman. 

Dr. Iladdad. I was ijiterested in your recommendations for a na- 
tional or nationwide early detection proirram, Inrause that is Avhat 
I was about to ask the previous witnesses when they retired. 

What would be the principal reasons and perliaps secondary leasoiis 
for that ? Would it be eaily treatment or jronetic counseling? 

Dr. HAWMD. It is multifaccted, T would .say. No. 1. even though some 
statistics show that diabetic retinopatliy could develop in the eyes of 
patients who are predial)etic, we don't really know where the status 
of dial)etes is in these patients. These are rather unusual cases and 
these are not the majorty of cases that have dialx>tic retinopathv. 

Moct of them are the ones that have established diabetes and mostly 
renal failure patients and most of the patients that have kidney dis- 
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ease, or Kimmclsteel-Wilson's syndiomc, arc patients who have estab- 
lished diabetes, so the early detection of diabetes may prevent these 
manifestations of the disease. 

Mr. STMINGTON. Does the disease, since it is inherited, does it appear 
instantly in some form, or can it be hidden or latent and then appear 
in some form ? 

Dr. HADDAD. Certainly. Even children of diabetic motliers may not 
develop diabetes, so-called juvenile diabetes, but develop it late in their 
lives, so there is no real rule if a parent had diabetes, when the ott"- 
spring will develop it. 

Mr. SYMINGTON. So if a child is tested, there could conceivably be no 
sign of it? 

Dr. PIADDAD. That is right. I am not a geneticist to answer these ques- 
tions properly, but I would only say that tliere are two things I could 
guess and one of them is, there could be a hidden diabetes or latent 
dialx'tes which is not detectx>d by our curient methods of diagnosis and 
the second is these patients are not developing diabetes immediately 
after birth but are developing it later, they may have the genes for it. 

The third possibility is the genes. What kind of influence does the 
gtme have on them ? Are both or one parent diabetic and how they get 
to the heredity of diabetes. 

Mr. STMINOTON. Have there been studies made as to the likelihood of 
diabetes appearing in a child if both or one parent has it i 

Dr. HADDAD. There have been studies I think by the Joslin Clinic 
on this. 

Mr. SYMINGTON. 'Wliat do they show? My colleague tells me they are 
going to tell us. Fine. I won't take their secret away from them. 

In any event, it would seem quite important considering the wide- 
spread nature of this disease and the many facets in which it can make 
itself felt that there l)c early detection on a nationwide basis. Is it un- 
like sickle cell anemia ? Does it affect all races equally ? 

Dr. HADDAD. Diabetes, as far as I know, is nondiscriminatory. Ivast 
November I held an international symposium on metabolic eye disease 
held for 4 days and 1 day was on diabetic retinopathy and we had 
speakers from Europe, Sweden in particular, and from Japan and the 
United States and Israel, and it seemed to me that in all of these coun- 
tries, whichever race you study, whichever religion or nationality, the 
incidence of diabetes appeared more or less the same and the incidence 
of complications appeared more or less the same with a slight variation. 

Mr. SYMINGTON. Thank you, and thank you, Mr. Chairman. 
Mr. ROGERS. Thank you so mucli. doctor. We are grateful for your 

presence here today and your helpfid testimony. 
Mr. RoGKRS. We now have a panel for the American Diabetes Asso- 

ciation, Inc., New York, N.Y., and its executi\ e director, Mr. J. Rich- 
ard Comielly. We also have Dr. John K. Davidson of Atlanta. Ga., and 
if you gentlemen would like to come to take your place at the t.able, 
and Dr. Oscar B. Crofford of N^ashville and Dr. DonnoU D. Etzwiler, 
Minneapolis, Minn., Dr. James B. Field of Pittsburgh, Pa., Dr. George 
P. Hefl'ner of Fort Lauderdale, Fla.—and I am glad to see one of my 
fellow Floridians on the panel—and Mr. Myles H. Tanenbaum, Phila- 
delphia, Pa. 

We welcome all of you gentlemen and appreciate your taking time 
to come to give the conmiittee the benefit of your advice. 

We will be pleased to receive your statements. 
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STATEMENTS OF A PANEL REPRESENTING THE AMERICAN DIA- 
BETES ASSOCIATION: 

J. RICHARD CONNELLY, EXECUTIVE DIRECTOR, ADA; 
DR. JOHN K. DAVIDSON, CONSULTANT TO THE PUBLIC AFFAIRS 

COMMITTEE AND MEMBER, BOARD OF DIRECTORS, ADA; 
DR. GEORGE P. HEFFNER, MEMBER, BOARD OF DIRECTORS, 

ADA; 
DR. OSCAR B. CROFFORD, VICE CHAIRMAN, COMMITTEE ON 

RESEARCH, AND MEMBER, BOARD OF DIRECTORS, ADA; 
DR. JAMES B. FIELD, MEMBER, BOARD OF DIRECTORS, ADA; 
MYLES H. TANENBAUM, MEMBER, COMMITTEE ON PUBLIC 

AFFAIRS, ADA; 
DR. DONNELL D. ETZWILER, CHAIRMAN, COMMITTEE ON DIA- 

BETES IN YOUTH, AND MEMBER, BOARD OF DIRECTORS, ADA 

Mr. CoNNKLLT. Mr. Chairman, on behalf of the American Diabetes 
Association, I wish to express our appreciation to yon and your com- 
mittee for holding these hearings and also express our gratitude to 
you for the opportunity of being able to present our testimony. 

If you wish, I would be glad to identify our witnesses and give tlieir 
affiliations. 

Mr. RociEKS. Yes. 
Mr. CONNELLY. I will give them in the order of presentation of testi- 

mony. Dr. John Davidson is professor of medicine and director of the 
Diabetes Unit of the Emory University School of Medicine, member 
of the board of dii-ectors of the American Diabetes Association and 
the Association's Committee on Eesearch. He is former chairman of 
our Committee on Public AtTaii-s and presently a considtant to it. 

Dr. George Pleffner will testify next and he is associate clinical pro- 
fessor of medicine, Department of Endocrinology, University of Mi- 
ami, past president of Florida Diabetes Association, and member of 
the Board of Directore of the National Association. 

Dr. Oscar Crofford of Nashville is associate professor of medicine 
and head of the division of diabetes and metabolism, associate profes- 
sor of physiology at Vanderbilt and chairman of the Metabolism 
Study Section of the National Institutes of Health. He is also a mem- 
ber of the board of directors of the American Diabetes Association 
and vice chairman of our Committee on Research. 

Dr. James Field of Pittsburgh is professor of medicine and director 
of the clinical research unit. University of Pittsburgh School of 
Medicine, member of the board of directors of the national associa- 
tion, and served for a number of years on our Committee on Research. 

Mr. Myles Tanenbaum of Philadelphia is an attorney, financial 
vice president of the Kravco Co., member of the board of directors and 
the executive committee of our affiliate in Philadelphia, Delaware 
Valley Diabetes Association, and a member of the National Associa- 
tion's Committee on Public AflFairs. 

Dr. Donnell Etzwiler, Minneapolis, is clinical associate professor 
of pediatrics, University of Minnesota, pediatrition in St. Ix^uis Park 
Medical Center, and director of the Diabetes Education Center. He 
is a member of the board of directors of the national association and 
chairman of our Committee on Diabetes in Youth. 
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With the permission of the committee, we will also submit addi- 
tional testimony in writing by Mrs. Gail Patrick Jackson, chairman 
of our board of directors [see p. 83] ; and Dr. Randall G. Spraguc of 
Rochester, Minn, [see p. 80], a past president of this association. Dr. 
Sprague was to be with us today, but unfortimately, he is ill. 

Mr. ROGERS. The committee will be pleased if the doctors will pre- 
sent their respective testimony. 

STATEMENT OF DR. JOHN K. DAVIDSON 

Dr. DAVIDSON. Mr. Chairman and members of the subcommittee, 
it is a pleasure for me to be here today, and 1 thank the chairman for 
the opi^ortunity to appear before tlie subcommittee and to submit 
testimony approved by the board of directoi-s of the American Dia- 
betes Association concerning legislative proposals related to tliabetes 
mellitus. There are a number of House bills, H.R. 4882, II.R. G192, 
II.R. 619.3, H.R. 6641, H.R. 7374, H.R. 7440, H.R. 7441, H.R. 8194. 
and possibly similar bills, all of which may be cited as '"The National 
Diabetes Act of 1973." 

In contrast to Dr. Zapp's testimony, it is the opinion of the American 
Diabetes Association that the needs of patients with diabetes in the 
United States are not being met at the present time. 

In this connection, I might comment that the diet pamphlet which 
was referred to was jjublished in 1952 as a joint eflort of the U.S. 
Public Health Service, the American Diabetes Association, and the 
American Dietetic Association. 

The section of the U.S. Public Health Service which was respon- 
sible not only for that effort but also for the effort which has given 
us the data on which we try to estimate the number of diabetics in tlie 
country at the present time, has since been phased out. That was 
Dr. McDonald's section. 

I might also point out that the diet booklets that are available 
now are so badly out of date that they do not reflect, for instance, the 
fat content of milk. The fat content of whole milk is about 1 percent 
less than it was in 1952, and consequently this information needs to 
be ujxlated. 

I was not even aware until I heard this moniing that these diet pam- 
phlets are available from NIH. Certainly, they have not been dis- 
tributed very broadly. 

Mr. ROGERS. This is good for the committee to know, because, you 
know, we never know these things unless someone tells us. "We hear 
the information before us given by the Department saying, "We ai-e 
doing all of these things, but now we find out that action does not 
always follow the word. So I am delighted you brought it to our 
attention, and we will check into it and ask why not." 

Dr. DA\7DSOX. The needs of tiie diabetic population of this country 
are not being met at the present time. These needs cannot be met in the 
future unless the Federal Government expands its leadei-ship role in 
this area and provides the financial support that is essential to imple- 
ment effective legislation aimed at problems related to diabetes. The 
American Diabetes Association and other groups interested in diabetes 
can provide material assistance to the Federal Government in its 
efforts to cope effectively with these problems. 
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In that connection. I would just like to hi'iefly state what tlie 
American Diabetes Association is. The American Diabetes Association 
is a voluntary health apency with a national professional membership 
of 3,0{)0 members. An estimated 1.5,000 volunteers work with it.s affil- 
iates, which serve 41 States. It was originally organized as a profes- 
sional society in 1940 and Injcame a voluntary health agency with 
professional and lay meinbei-s a few years ago. It has published the 
lonrnal Diabetes (circulation 6,500), which is the leading professional 
journal consisting entirely of papers devoted to diabetes research 
or clinical activities, for the last 21 years. It has published the ADA 
Forecast (circulation 85.000) for laymen for the last 25 years. It has 
published Tlie Affiliate Builder which contains news of its national 
activities and of its affiliates for 15 yeai-s. It carries out a fourfold pro- 
gram of diabetes detection, patient education, professional education, 
and re.search on a continuing basis. Annually, it sponsors a general 
meeting, a professional education course, an allied health education 
course, and a research sym^Josium. It also supports research into the 
nature and treatment of diabetes, and it supports the training of 
physicians preparing for a career in research or clinical practice 
related to diabetes. Despite the most diligent etforts of its professional 
and lay members, the limited financial resources of the ADA have 
restricted its services to a small fraction of the services that are 
needed by the diabetic jwpulat ion of the United States. 

It is now apparent that diabetes mellitus is a major health problem 
in the I'liited States, since the disease affiicts approximately 5 million 
Americans, and there are about ;')-25.O00 new cases of diabetes diag- 
nosed each year. It is the fifth leading cause of death from disease, 
and .'55,000 deaths are attributed to it annually. 

As indicated by Senator Schweiker in his testimony, diabetes is 
the real underlying cause of many thousands of deaths that are of- 
ficially counted under the headinc of "heart disease," "stroke," and 
"kidney disease." It is the second leading cause of new cases of blind- 
ness, and it produces blindness almost 20 years earlier than the leading 
cause of blindness. 

As indicated by Mr. Steiger. the complications of diabetes mellitus 
lead to many other serious health problems, including abnormalities 
of the skin, gastrointestinal tract, kidneys, eyes, nervous system, and 
blood vessels with resultant heart, attacks, stroke, and gangrene of 
the extremities. Uncontrolled diabetes significantly shortens life ex- 
pectancy. The severity of dialietes mellitus in children frequently in- 
volves srreater pi-oblems in management than does dialwtes mellitus 
in adults, although the present level of knowledge of therapy of dia- 
l)etes mellitus has not provided solutions to many difficult problems 
in both children and adults. The magnitude of these problems is par- 
ticularly obvious when one considers the delivery oJF health care to 
those who are either economically or educationally deprived. As was 
)>reviously noted by Senator Schweiker. at the present time, pre- 
mature death, disability, and sickness absenteeism due to diabetes, 
much of which could be prevented, cost the American economy at least 
$2 billion annually. It is my understanding that these costi do not 
include the costs of medical care that are directly related to the con- 
sequences of diaJbetes. 
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It is the opinion of the American Diabetes Association that the 
citizens of the United States should have a full understanding of the 
nature of the impact of diabetes mellitus, and that the attainment of 
better methods of diagnosis and treatment of the disease deserves the 
highest priority. Specific attention should be directed toward the 
continued production of fundamental new knowledge which would 
form the basis of future advances in the understanding, prevention, 
control, treatment, and hopefully, eventually the cure or the disease. 

The American Diabetes Association approves the intent of H.K. 
4882 and all similar bills before this committee. 

In H.R. 4882, the period of 9 months for development of the plan 
seems appropriate. The initially authorized number of centers for 
basic and clinical research demonstration centers would be at least 16, 
and an appropriate eventual number of centers could be determined by 
the Director of NIAMDD after the plan to develop the national dia- 
betes program had ibecn completed. 

These National Research and Demonstration Centers for Diabetes 
would provide facilities geographically distributed according to popu- 
lation density so that satisfactory diabetes teaching for both profes- 
sional and lay personnel would ha available throughout the Nation. 
These centers would conduct basic and clinical research into, training 
in, and demonstration of advanced diagnostic, prevention, detection, 
and treatment methods for diabetes. H.R. 4882 and the similar bills 
provide for a comprehensive approach to research that must be done 
in the diabetes area if our imderstanding and treatment of the disease 
are to be improved. They also provide for the needs of basic research 
and the production of fundamental new knowledge which must form 
the basis of any techniques which may be developed to prevent or to 
cure the disease in the future. 

Such centers, properly conceived and orfranized, could facilitate the 
rapid conversion of basic science information to clinical application. 
'A\laen basic knowledge is available concerning the cause, prevention 
and cure of diabetes mellitus and its complications, solution of tlie 
medical problems becomes the solution of the technical problems re- 
lated to delivery of hifirh-quality health care, including the acceptance 
by the public of the pertinent methods of therapy. It is essential that 
scientists and their organizations develop every possible method to 
educate the public and the Congress not only concerning the necessity 
of basic research, but also concerning the necessity of applying new 
research knowledge as rapidly as possible to the pressing clinical prob- 
lems presented by diabetes mellitus and its complications. 

Those of us who are scientists must admit that contemporarv de- 
mands by the public and Congress for practical applications of basic 
research to pressing medical problems have not received as much 
attention from the scientific community as they deserve. Indeed, some 
individual scientists doing pure research have "been known in the past 
to depreciate efforts by colleagues who have directed some of their 
research toward applied therapeutic goals. As a physician who has 
worked in basic science and in the clinic and who is now working in 
both areas, it is my belief that the national diabetes research and 
demonstration centers described in this bill will provide an ideal or- 
ganizational structure for the effective interaction and collaboration of 
scientists, physicians and allied health personnel which wiU almost 

28-803—74 5 
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certainly lead iis to the solution of many of the unsolved problems now 
facing the diabetic population. 

The ^Nnierican Dianetes Association applauds tliis manifestation of 
interest of the Conirress in one of the most important chronic diseases 
that afflict mankind. 

I wish to thank you, Mr. Chairman and members of this committee, 
for the opportunity to appear before you to testify on behalf of the 
American Diabetes Association on a subject that is of grave concern 
to tbe association and to many millions of people in this country. 

Mr. ROGERS. Thank you very much, Dr. Davidson. We appreciate 
your testimony. 

Your next witness is Dr. Heffner. 

STATEMENT OF DR. GEORGE P. HEFFNER 

Di-. HEFFXER. Mr. Chairman and members of the subcommittee, 
thank you for the opporttmity to appeav hero today and to sliai-e with 
yo\i :ay view? on the pi-oposed legislation. What I have to say is 
certainly fro'ntr to he I'epctitious <if jiievious testimony, however, it is 
heartening to Icnow that 100 members of the House of Representatives 
have recognized the seriousness of the diabetes problem by joining 
Representatives VaT<dpr Jasrt and Steigei- as cosponsors of H.R. 4S82 
or by sponsoring bills of tlieir own wliich have tlie same objective: 
To bring the resources of the Federal Government to Ix^ar on what is 
rapidly becoming a national health crisis. Xo longer can the private 
sector alone fund the ]>rograms which are essential to combat diabetes 
successfully. 

As a practicing pliysician with diabetic patients, I can assure you 
the very fact that this legislation has been introduced is a source of 
great comfort and hope to the millions of diabetics throughout the 
country who are afflicted with this disease. 

Most of them can oni v look forward to tragic complications—blind- 
ness, an^putation of limbs because of gangi-ene, and even kidney and 
heart failure. Studies that have been done indicate that fiO to 7,5 per- 
cent of individuals who have heart attacks under the age of 45 prob- 
ably ha^•e diabetes. Before age 4.5, diabetes causes a fourfold increase 
in the incidence of coronary heart disease in males and a sixfold in- 
crease in incidence in females. Younger women seem to have a protec- 
tion against heart attack imless they are diabetic when they apparently 
lose this protection. 

Moreover, as serious as the problem is now there is everv indica- 
tion that it will become even more so in the years ahead. In the 15 
years between 19.50 and lOfio, it has been estimated that the number 
of diabetics in tliis country very nearly doubled. The prevalence of 
diabetes is still increasing dramatically. Americans are living longer 
and those of us over 45 are particularly prone to diabetes. Another 
reason is that insidin therapy has prolonged the lives of juvenile 
diabetics into their reproductive years; since there is stroTig evidence 
that diabetes runs in families, there is a greater chance of its being 
transmitted to succeeding generations. 

It is there, in my view, that we come to the crux of the problem— 
the necessity for finding what I have termed a genetic cure for dia- 
betes. Environmental factors apart, diabetes can be caused by certain 
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genes of the chromosomes that carry the tendency toward the disease. 
Our research efforts must be concentrated on finding the way to pre- 
vent, control, or cure—eradicate, if you will—this inherited tendency 
for diabetes to develop. To mount a research project of this intricacy 
and magnitude requires fimding far beyond the resources of the 
private sector to provide. For example, the American Diabetes Associ- 
ation, depending as it must on contributions, grants, bequests, and 
memorial gifts, has been able to devote only a little over $1 million to 
its research programs. 

In comparison, the National Institute of Arthritis, Metabolism, and 
Digestive Diseases of the National Institutes of Health in 1972 alone 
invested approximately $8 million in diabetes research. T^^lile this in- 
vestment is far greater than the American Diabetes Association's, it is 
still grossly inadequate in terms of the magnitude of the problem. 

It is dismaying to note that based on a figure of .T million known and 
unknown diabetics in the United States, this $8 million appropriation 
amounts to an expenditure of only $1.60 per diabetic American per 
year. As Senator Schweiker testified, that figm-e is now about $1.25. 
This surely is not the extent of our concern. 

It cannot be. for we mu.?t not overlook the Inmdreds of thousands of 
diabetics in this country who are stifTering from complications such as 
those I have already mentioned. At tlie same time that we are chan- 
neling our efforts toward eradicating the roots of the problem, we must 
also be devoting our energies to preventinar and/or treating those com- 
plications. The role of diabetes in pi-oi.lucing heart disease, stroke, and 
perinhf-rnl vnsrular disense mvM l)e invc'^ti'rated and adequate re- 
sources must be provided to sup]iort this research. 

I recognize that a cure for diabetes and its complications cannot be 
legislated. But I believe firmly that the bills under consideration es- 
tablish a basis for effective progrnms to combat the disease and at the 
s<ame time provide the financial support to carry them out. There are 
dramatic examples of diseases that have been virtually wiped out 
once Government support was enlisted in the attack on tliem. These 
bills, I believe, go a long way toward the evenutal elimination of 
diabetes. 

•Vfr. ROGERS. Thank you veri' much, Dr. Ileffner, for your very help- 
fid statement. 

Dr. Crofford is our next, witness. If you could highlight the points 
that you really think the committee needs to know, that is what we 
need to get at as quickly as we can. 

STATEMENT OF DR. OSCAR B. CROTTORD 

Dr. CKOFFORD. I am Oscar Crofford from Na.shville. Tenn., from the 
Vanderbilt ^ledical School. I Avould like to ask that the record be cor- 
rected on that point. Vanderbilt Medical School is in Nashville, not 
in Memphis. Na.shville is in the Fifth Congi'essional District, and 
Hon. Richard Fulton is our Congressman. He has siibmifto.d H.R. 
6441. which is an identical version of the bill under consideration 
today. 

Mr. RooERS. I had the pleasure of being in Nashville about a \veok 
ago and it is a great city, and a great imiversity and you also have an 
interesting group there that are doing work in proprietary medicine. 
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Dr. CROFFORD. Yes, sir. I have a written testimony which I would 
like to incorporate into the I'ecord. 

Mr. KoGERS. It will be made a part of the record, without objection 
[see p. 65.] 

Dr. CROITOKD. And I would like to highlight my points. 
Mr. EoGERs. It would be helpful. 
Dr. CROFFORD. First, concerning a point raised by Senator 

Schweicker, indicating in tiie case oi diabetes that many of the prob- 
lems that face the patients are not short term problems, but are long 
term chronic problems. This gets into the area of research because the 
current policy of the NIH is to support short term projects by short 
term f miding mechanisms. The usual research grant is of 3-year dura- 
tion and it is subject to annual renewal. It is my judgment tliat you 
will never be successful in getting scientists to embark on a com-se of 
research involving long tenn problems taking 20 years to get the 
answer as long as the fimding is of such short duration. 

For this reason, I think that the kind of research and demonstration 
centers proposed in this legislation which will provide some continuity 
of funding, will make it easier for the pliysicians to embark on long 
term experiments that may lead to useful information in the field of 
the vascular complications of diabetes where we are certainly lacking 
in our knowledge. 

The second point has to do with the question of whether there is in 
fact a large eH'ort already in progress as suggested by Secretary Zapp. 
First, I would like to speak to the efforts of the American Diabetes 
Association. The total research budget of that organization this year 
is $171,000. At the January meeting of the American Diabetes Asso- 
ciation, we i*eceived and reviewed applications from 15 young scien- 
tists who applied for salary support to enable them to do research in 
the field of diabetes. Of these 15, 14 were recoimnended for funding, 
but our resources enabled only 7 of these to be awarded. 

To me, this means tliere are seven young scientists who wanted to 
do research in the field of diabetes who will have to change their career 
goal unless additional sources of support are forthcoming. 

This June, at the animal meeting of the American Diaoetes Associ- 
ation, we reviewed 49 research grant applications. Of these, a major- 
ity—43—were deemed scientifically meritorious and were recom- 
mended for fimding, but only 10 will be funded. This means 75 per- 
cent of the approved research grants that were submitted to the Amer- 
ican Diabetes Association will go unfunded tliis year, because of tlie 
lack of resources that we have available. 

As the American Diabetes Association progresses and matures as 
a voluntary health organization, we hope to be able to do better, but 
I think it unrealistic to think that the burden of support for research 
in diabetes will be borne by any agency other than the National Insti- 
tutes of Health. 

With respect to the effort of tlie National Institutes of Health, it is 
my miderstanding that 80 percent of the approved research grants at 
the present time will not be funded. The point is, of course, that the 
scientific community is not deficient in research ideas. However, if 80 
percent of those approved projects do not get funded it is difficult ta 
see that there is adequate effort that is already underway. 
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Mr. Ror.ERS. As I said, Congressman Symington and other members 
of the committee had a session with all of the directors of the Institute 
and what you say is true, that they are only funding 20 to 30 percent 
of approved projects which is rather shocking, I wotild agree. 

Dr. CROFFORD. And I think 30 percent is optimistic in terms of what 
will happen in the current fiscal year. I think it is likely to be closer to 
20 percent in fact. 

The rest of my comments are directed to some c^uestions you raised 
with respect to the center concept. There is a possibility of confusion 
here, in that these bills provide for the establisliment of some national 
research and demonstration centers for diabetes. As you are aware, 
the National Institute of Arthritis, Metabolism, and Digestive Dis- 
eases embarked about a year ago on a program to try to establish some 
diabetes centers with funds already aiailable to the Institute. It is 
my understanding that only one of those centers will be established 
and become operational in the immediate future. That one happens to 
be at Vanderbilt; and I am the principal investigator of that center 
and will be the director of that center. Therefore I am able to provide 
you with some of the facts and figures that you asked of the adminis- 
tration witness. 

Vanderbilt Medical School is tmusual in that one of the major re- 
search thrusts of the institution in the past 20 years has been in the 
area of research or hormone action, particularly in diabetes in the 
action of insulin. We had 70 members of our full time faculty—21 per- 
cent of the total faculty—who claimed that their main research in- 
terest was diabetes and wanted to participate in this center. 

Our original budget estimate for the center was $850,000. Tlie budg- 
et we finallv submitted was $435,000 and it was indicated today by a 
previous witness that we are to anticipate funding of about $250,000. 

This $435,000 budget would enable us to initiate 13 new projects 
•which turns out to be an average of $33,000 per new project. Now, I 
can assure you, from previous experience in the regular research grant 
mechanism, that this is a cost which is approximately half of what it 
would cost to set up 13 separate laboratories and set up these projects 
independently. 

Part of this economy comes through the sharing of resources 
through the core laboratory about which you inquired. This core lab- 
oratorv will cost $145,000. That means if they are going t« pay 
$250,000 there will be $100,000 left over for research. At $33,000 per 
project, about three new projects can be initiated. That is 3 of the 13 
we wanted to initiate and there are many, many other medical schools 
in the country who submitted applications that won't get any money at 
all. I agree that they are making a step in the right direction and I 
don't want to seem imgratef ul because, certainly, we are better off than 
most places, but I cannot classify this aa something which will enable 
us to make a quantum leap in our research productivity. 

Mr. ROGERS. Not too much new initiative? 
Dr. CROFFORD. There will be three new initiatives that will be fund- 

able on the basis of the amount that they will provide. 
Mr. ROGERS. Wliat other fundings would the center have? Does it 

get funding from the university itself? From the American Diabetes 
Association, or what ? 
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Dr. CROFFORD. We ai-e a private medical school and get vci-y little 
funding for research from tiie institution itself. I think tiiat tlici-e will 
be one member of our faculty that will get his salary, wliich is $15.0(K), 
from the American Diabetes Association to do research. The rest of the 
•research is supported by independent research grants submitted by the 
(investigator directly to the NIH. I think that is an important point, 
Mr. Chairman, because it is not our intent to support these bills wirh 
the understanding that by applying nioney to this purpose you take 
monej' out of some other worthy programs. 

The intent is to provide additional money for research in diabetes 
in addition to tluit that NIH already has. I would hope that the Con- 
gress would look at tlie total Federal budget for some rcallocation of 
funds so tliat this amomit coidd be added to tlie amount already appro- 
priated for the NIH and not take it out of one pocket and put it mto 
another. This would not be a profitable thing to do. in my judgment. 

Mr. ROGERS. Well, I think tlie committee shares that feeling and I 
think the Congrass shares tliat feeling. However, within the realities of 
the day we have an Office of Management and Budget, and a Secre- 
tary oi HEW who has just come from that Office so we have a rather 
difficult time in getting those points across, but we will try. 

Dr. CROFFORD. I would cit« two or tluee other advantages of the 
center concept. One is that centers create an environment that pennits 
and encourages interdisciplinary collaboration, and centers facilitate 
the orderly progression of new knowledge f i-om the laboratory to the 
patient's bedside. Unnecessary duplication of research could be mini- 
mized. Standards of excellence within the center could l)e established 
and quality could be thoroughly and thoughtfully monitored. Con- 
tinuity of funding, as I alreadv alluded, becomes a reality and long- 
term research objectives could be planned. Effective local administra- 
tion i-educes administrative costs and provides flexibility so that the 
time la{)se between the research idea and the commencement of the 
{>ioject could be shortened. 

On the basis of this experience, I would like to say that it is my 
judgment that 15 diabetes research and demonstration centers would be 
an appropriate number. I think that the annual operational budget 
should range from $.500,000 to $1 million per year per center. Bear in 
mind that our center will be only a research center and when one gets 
into the demonstration aspects of it. the costs should be increased some- 
wliat. I think a figure in that range, exclusi\'e of construction costs, 
would be ajipropriate. I feel tliat new construction for these centers is a 
vital need at most medical schools and would encourage the committee 
not to delete section 437(b) of this bill wliich would provide for new 
construction in order to house the additional research and demonstra- 
tion that could be done on the basis of these bills. 

In conchuling, Mr. Chairman, I am tliankful to you for having pro- 
vided me the op])ortunity of presenting this testimony. I feel that there 
are few bills where so many Americans stand to profit so much from 
such a modest expenditure of Federal dollars. 

Mr. RoGFJJs. Thank you very much. Dr. Crofford. Do you do clinical 
research ? 

Dr. CROFFORD. Yes; I do clinical research. 
Mr. ROGERS. Would vou in the center ? 
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Dr. CROFFORD. Yes, tlie center will do some clinical research but, 
truly, not a gi"e;it deal. That is because clinical research is very expen- 
sive and we have been restricted in terms of tiie money that we will have 
available. It would be our hope that this could be expanded to include 
more clinical researcli. We feel strongly that it is not in the best intei-est 
of society to liave discoveries made in the laboratory and have them 
stay in the laboratory. In our center we have tried to provide a mech- 
anism for orderly progression of new knowledge from the laboratory 
up to clinical research. 

Mr. ROGERS. Thank you. 
[Dr. Crofiord's prepared statement follows:] 

STATEMENT OF OSCAR B. CROFFORn, M.D., VICE CHAIRMAN, COMMITTEE ON RB- 
8EAKCH, AMERICAN DIABETES ASSO(1ATION, MEMBER, BOARD OF DIRECTORS, AMERI- 
CAN DIABETES ASSOCIATION, CHAIRMAN, METABOUSJI STUDY SECTION, A PTTBLIC 
ADVISORY COMMITTEE TO THE XATIO.VAL INSTITUTES OF HEALTH, DIRECTOR, 
VANDERBILT UNIVERSITY DIABETES-ENDOCRINOLOGY CENTER, ASSOCIATE PROFESSOR 
or MEDICINE AND HEAD OF THE DIVISION OF DIABETES AND METABOLISM, VANDEB- 
BiLT UNIVERSITY SCHOOL OF MEDICINE, NASHVILLB, TENN. 

Mr. Chairman and members of the subcommittee: 
My comments today are intended to be representative of those that might be 

made by any one of a large number of physician-scientists who share with all of 
society the responsibility of providing In 107.3 the best health care that is available 
for the 5,000.000 Americans afflicted with diabetes mellitus. In addition, medical 
research scientl.sts have the si)ecial responsibility of developing new and better 
means of caring for the patients with diabetes today and of preventing the un- 
remitting expansion of diabetes as a public health problem for future generations. 
I cannot appear before you and promise that an all-out attack on diabetes will 
produce in our life times a permanent cure or prevention of this disease. I am 
confident, however, that society cannot afford the loss of human resources 
and the health care costs for the ever increasing numbers of patients with diabetes 
if the presently available methods of treatment are simply continued and 
expanded. Thus, research, when defined In its broadest sense, is the logical 
means of nialiing a significant reduction in the cost of health care for patients 
with diabetes and for alleviating the human suffering caused by this disease. 
Stated in another way, research in the field of diabetes is not expensive In 
comparison to the eventual consequences of inadequate research. 

I cannot prfK!eed to detail the Inadequacies of our present research efltort 
without aclinowledging the historic accomplishments of our predecessors. Thus, 
the di.scovery of insulin has undoubtedly .saved the lives of millions of diabetics. 
It Is truly one of our first and most effective wonder drugs. In these days of 
rising health care costs insulin is a fantastic bargain. The cost to the average 
patient of a life-sustaining do.se of Insulin is !il)Out IOC a day. On the utlier 
hand, the di.scovery of insulin trnn-sformed tlie character of the disease, dia- 
betes, from an acute condition leading to early death from diabetic coma 
to a chronic dLsease that far too often results in blindness, kidney failure, or 
in an acceleration of the blood ve.s.sel disease that leads to heart attack, stroke 
or gangrene. Thus, despite the great discoveries of the past, the fundamentil 
ca«.se of diabetes remains unknown, no p«^rmanent cure of diabete.s has been 
achieved, and no means for the prevention of diabetes is yet available. 

WHY  IS  THE  PUBLIC   SO   UNAWARE  OF  THE  SCOPE  AND  MAGNITUDE  OF  THE 
DIABETIC   I'ROBLEXr? 

Given the statistics presente<l in previous testimony, why is tlie public so 
luiaware of the .sc-ope and magnitude of the diabetic problem? Following the 
discovery of Insulin virtually everyone believed tliat a cure for diabetes had 
been discovered and that diabetes had been eliminated as a significant meiilcil 
problem. Indeed the physicians of tlie nineteen twenties were unaware tliat 
many of the imtlents whose lives were saved by insulin would develop the 
serious complications involving the eyes, kidneys, heart, nervous system, .skin 
and blood vessels that we now recognize. The medical community adopted an 
unrealistlcally optimistic  point of view.  "Follow your diet  and  take  your 
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insulin every day and you will lead a normal life." Even after the long-term 
complications of diabetes were recognized, and even today, there is a tendency 
to present an overly optimistic picture of the problems facing the patient with 
diabetes. Although this is understandable from the standpoint of the doctor 
relating to the individual patient, it has not moved diabetes into its proper 
place in the public eye in comparison to some of the more dramatic, though far 
less prevalent, diseases. 

WHAT  ABE  THE  BESEARCH   NEEDS   IN   THE   FIELD   OP  DIABETES? 

Next, I would lllse a address the question: What are the research needs in 
the field of diabetes? Time will permit only a few examples. The first relates 
to research into better methods of caring for the millions of patients that 
already have diabetes. Many demonstration clinics are investigating the fea.si- 
bllity of the "team approach" to the management of diabetes. With this approach 
the patient is educated in the techniques of self care and he himself becomes a 
key member of his own health care team. Such a program involve.s the establish- 
ment of education centers for pjitients and their families and suitable training 
programs for nurse specialists, nutritionists, social workers and physicians—all 
members of the health care team. In theory .such an approach amplifies the 
effectiveness of each physician. It utilizes the principles of preventive medicine 
to avoid unnecessary admissions to the hospital and provides l)etter quality 
health care at lower cost. The effectiveness of such programs is as yet unproven 
and additional research into models of improved health care sy.stems for 
patients with diabetes is urgently needed. This type of health care research— 
and it is research—^is very diflicult to fund through the regular research grant 
mechanisms of the National Institutes of Health. Several such programs were 
initiated through grants from various Regional Medical programs—an organi- 
zation whose activities have been terminated. In my judgment, the types of 
Centers proposed in the legislation under consideration today would be an 
Ideal means of providing the long-term support needed to evaluate these and 
other models of improved health care delivery .systems. 

Turning to tlie more traditional areas of research, I have suggested that the 
acute complications of diabetes (the example given previously was ketoacidosis 
or "diabetic coma") have been eliminated as significant medical problems. This 
Ifl somewhat of an exaggeration. One single hospital, the Los Angeles County Hos- 
pital, continues to treat about 300 cases of ketoacidosis per year and about 119<i 
of these die. Under the best of circumstances ketoacidosis carries a mortality of 
about 3%. Although it is true that ketoacidosis is a preventable disease, given 
ideal medical care, with a well informed patient taking the proper dose of insulin, 
many patients do not receive such ideal care and we must not lessen our efforts to 
develop more effective means of treating ketoacidosis in those Instances where it 
is not prevented—particularly in children. 

Other acute complications of diabetes require even more intense research. In the 
past few years we have come to recognize a complication of diabetes that goes by 
the extraordinary name of hypero.smolar nonketotic nonacidotlc diabetic coma. 
In simpler terms, this is a type of unconsciousness or coma seen in diabetics— 
usually elderly diabetics—that is caused by an extremely high level of sugar in 
the blood. About 50% of the patients with this complication die and it is not a 
rare complication. One single hospital, again the Los Angeles County Hospital, 
treated about 100 cases of hjT)erosmolar coma last year. Yet the basic cause of 
this complication, though probably related to insulin insuflSciency, is still not 
established. 

Beyond these life threatening acute complications there are the numerous non- 
fatal complications that are less dramatic but that produce much suffering and 
many days of illness in the lives of diabetics. I am referring particularly to boils 
and other skin infections, bladder and kidney Infections, vaginal infections in 
women and the many other acute complications that occur in diabetics with in- 
creased frequency but that require extensive research to develop more effective 
means of prevention and treatment. 

As a final example of research needs let me mention the recent progress made 
in the area of iwncreas tran.splantation and the artificial pancreas. Surely one of 
the most vital medical questions of our days deals with prevention of the long- 
term vascular complications of diabetes. The question is this: In patients with 
diabetes, can these complications be prevented or at least improved by good 
"metabolic control?" We use the expression metabolic control to include not only 
the elevated blood sugar but also the other biochemical derangements that are 
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associated with diabetes. I must confess tliat despite the importance ot this ques- 
tion it cannot be answered with certainty today, and, furthermore, experiments 
are not yet in progress that are likely to answer this question. What this means 
is that millions of patients are being treated in an efCort to control their blood 
sugar levels without absolute proof that even If the blood .sugar level is controlled, 
the incidence or severity of the long-term vascular complications of their diabetes 
will be favorably affected. There are two principal reasons why this vital question 
cannot be answered. The first is that it is not yet possible to achieve "good 
metabolic control" in most cases of severe diabetes. The administration of our 
most modern insulin preparations once, twice or even three or more times daily, 
while it will prevent the acute complications of diabetes, will not achieve the al- 
most perfect "metabolic control" that is produced by a normal pancreas that 
secrets exactly the right amount of insulin on a minute by minute basis. The 
goal of trying to achieve perfect metabolic control in diabetics has led several 
teams of investigators to attempt pancreatic transportation in animals made 
diabetic with special drugs or In a few instances of human diabetes. 

It ax)pears that the transplanted pancreas survives and functions unless it is 
interrupted by the same type of immune rejection process that plagues other 
types of transplantation procedures. This is an exceptionally active and Interest- 
ing field in diabetes research. A modification of this approach is to use an auto- 
mated and fully artificial pancreas. Thus the blood sugar level in the patient 
would be monitored continuously by a tiny chemical sensor. The data would be 
fed into a miniature computer that would activate a pump to inject into tlie 
patient precisely the correct amount of insulin. Such an artificial pancreas is 
already under development in at least two laboratories and can probably be 
miniaturized to the size of a pocket watch and implanted beneath the skin of a 
patient Although both of these approaches to the acMevement of ideal metabolic 
control are still in the developmental stage, and may themselves not be the final 
answer, they are at least illustrative of the innovative type of research that must 
still be done before the question can be answered "Does good metabolic control 
prevent the long-term vascular manifestations of diabetes?" 

A second obstacle to the answer of this question arises from the fact that 
these complications develop over the course of twenty or more years and the 
crucial experiments must be [lerformed over a prolonged period of time. Support 
for long-term experiments cannot be obtained easily through the regular research 
grant mechanisms of the National Institutes of Health that are of three to five 
years duration. Few physician-scientists would embark on an experiment that 
would take twenty years to complete if his research support was only com- 
mitted for three years. In my opinion the "National Research and Demon.stration 
Centers for Diabetes" described in the legislative proposals being considered 
today would lead to the type of stable research support needed to carry out 
long-term studies pertaining to the vascular complications of diabetes. 

RESEABCH SUPPORT FOE DIABETES 

Research support for diabetes is derived largely from the federal government 
In a recent survey at the Vanderbilt Medical School, 71% of the research sup- 
port directed toward diabetes was derived from the National Institutes of 
Health, 13% from all other federal sources, and only 16% from all non-federal 
sources combined. Thus the National Institutes of Health provides the major 
share of research support for this disease at our medical school and I believe the 
same situation exists at other medical schools throughout the coimtry. As the 
American Diabetes Association matures as a Voluntary Health Agency it will be 
able to i)rovide more supiJort for research in diabetes. At the present time, how- 
ever, the efforts of this organization provide an annual research budget of only 
$171,000—far less than needed to fund their own existing research programs. 
For example, at the January 1973 meeting of the Research Committee of the 
American Diabetes Association we reviewed the applications of 1.5 young 
phy.slcians who were seeking one year of salary support that would enable them 
to pursue a research career in the field of diabetes. Of these 15 applications, 14 
were determined by a i)eer review mechanism to t)e of high scientific quality and 
funding was recommended. Unfortunately, the budget permitted the funding of 
only seven of these applications. To me this means that there are seven highly 
trained young medical scientists who may of necessity turn away from their 
career goal of devoting their life to research in diabetes unless alternative salary 
support is somehow generated. I am saddened by such a potential loss of sdentlflc 
talent at a time when so much research is needed. 
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At the June 1973 meeting of the Research Committee of the American Dia- 
beteS'Association 49 research grants were reviewed. These are small grants, not 
to exceed $5,000 each. Although 44 of these grants wore approved on the basis 
of scientific excellence, only 11 •will be funded. This means tliat 75% of the re- 
search recommended by the Committee will not be carried out unless alternate 
support is found. Although the American Diabetes Association is committed to 
a continuation of its efforts to support research in diabetes, it must compete 
with other vohintar.v health agencies for the "donation dollar" and it is un- 
realistic to think that the cost of the quantity of research nee<led in the field 
of diabetes can be borne by any agency other than the National Institutes of 
Health. 

At the present time most NIH support in the field of diabetes is administered 
through the National Institute of Arthritis, iletabolism and Digestive Diseases 
(NIAMDD) via the regular research grant mechanis-m. I cannot overemphasize 
my enthusiasm for this method of supporting research. It is research support 
based on the scentiflc merit of the proposal as determined by the well estab- 
lished peer review system. I would not endorse the legislative projtosals that we 
are considering today if It appeared tliat tlieir funding was to be at the ex- 
pense of the regular research grant niechanisin. Regular research grants deal- 
ing with diabetes are already supported in inadequate and steadily decreasing 
numbers. At the present time approximately 80% of the research grants recom- 
mended for support will not get paid due to lack of money available to the 
NIAMDD. This classical means of support must be continued and should be 
funded at an increased level. I can assure you tlint the scentifie community is 
not deficient in sound research ideas related to dialietes. The problem is that far 
too many of these research proposals are currently not being supix)rted. 

WHY  DO   WE   NEED   NEW   PB00RAM8 ? 

A natural question is "If regular research grants are so good, why do we 
need the new programs as described in H.R. 6641. H.R. 4882 and all similar and 
identical bills cited as the National Dialietes Act of 1973?" My answer is that 
regular research grants were not intended and are not flexilile enough to accoih- 
modate the type of research needed to cope with major national health problems 
like diabetes. These bills have the potential of providing the stable, long-term 
research support that is vital to research in the area of chronic diseases like 
diabetes. Stated In another way, if the long-term vascular complications of dia- 
betes evolve over the course of 20 years, then you will never get scentists to 
embark on a 20 year research program as long as their research snpiwrt Is sub- 
ject to the uncertainties of yearly renewal. Scientists will continue to conduct 
short-terra experiments and the problems of chronic disease will not be In- 
vestigated. 

The architects of these bills should be commended In that the bills provide 
flexibility in the design of the final plan for Implementing the diabetes program 
and a means.for obtaining up to date scientific Input through the use of outside 
consultants. Today, more than ever, we are anxious that new health care pro- 
grams be carefully designed at the outset so that once begun they can be carried 
through to fruition. 

RECENT  EXPERIENCE   WITH   A   MINIATURE,  PILOT-MODEL   DIABETES   CENTER 

During the past 11 months I have had the opixirtunity to develop the plans 
and commence the establishment of a Diabetes-Endocrinology Center at Vander- 
bilt University Medical School in Nashville. Tennessee. To the best of my 
knowledge, this is tlie only such Center that will become operational in the near 
future due to lack of funds available to the National Institute of Arthritis, 
Metabolism and Digestive Diseases, the Institute that has authorized and is 
supporting the program in its entirety. Even our Center will be supported at a 
level far below that required for optimum research efliciency. Nevertheless, In 
so far as this Center can be considered as a miniature, pilot-model of the 
"National Research and Demonstration Centers for Diabetes" descriljed in Sec. 
437 of the bill under consideration. I can provide some of the advantages, 
potpntial disadvantages and cost estimates of such a program. 

Vanderbilt Medical School is unusual in that research in Diabetes has been 
one of our major thrusts for the jiast 20 years. Our initial organizational meet- 
ing in October 1072 was .ittended by 78 of the 375 members of the full time faculty 
(21%), all maintaining that diabetes was one of their main research interests. 
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ilore were identified sulisequently and some withdrew. In Its completed form 
the Center will involve 70 professional investigators and numerous other support 
personnel. "SVe have proposed 13 iijw research initiatives for the first year In- 
volving 38 professional scientists and physicians. By centralizing facilities and 
sharing equipment our first year hudget was held to Si435,000 or approximately 
$33,000 {)er project per year. Frfim previous experience with the regular in- 
vestigator-initiated research grant nieclwuism, I know this figure to l>e less 
tl.au half of what would lie required to set up 13 independent laboratories for 
the execution of an equivalent amount of research. Thus economy is one of the 
principal advantages of the Diabetes Center concept. 

Other advantages will be mentioned by title only: Centers create an environ- 
ment that permits and encourages interdisciplinary collaboration. Centers facili- 
tate the orderly progression of new knowledge from the laboratory bench to the" 
patient's bedside. Unneeess:iry duplication of research is minimized. Standards of 
excellence are established, and quality is thoroughly and thoughtfully monitored. 
Continuity of fvuuling becomes a reality and long-term research objectives can 
!>e planned. Effective local administration reduces administrative costs and 
I»rovides added flesibility. The time between the research idea and the com- 
mrncemeiit of the project can be shortened. Potential disadvantages include 
the danger tliot the funding of Centers might decrea.se the funds available for 
regular research grants. As stated previously, I would be strongly against such 
a course of action. There is the danger that research in diabetes could become 
localized to certain schools and regions to the exclusion of others. This can be 
prevented by careful attention to geographic considerations in the establishment 
of Centers and by the establishment of not one but an ajjpropriate number of 
Centers. On balance I am convinced the advantages of the proposed "National 
Researeli and Demonstration Centers for Diabetes" far outweigh the potential 
disadvantages. 

Based on this experience, it is my judgment that approximately 15 such Centers 
shouhl be established and that an annual operational budget ranging from 
$500,000 to $1,000,000 per Center iier year would be appropriate. These estimates 
do not include construction costs. New construction for "National Research and 
I> niiMisinifion ("enters fur Dialictcs" is n vital iiO"fl "t viviir.iily i , ery medical 
sdiool and provisions for this as described in Sec. 437(b) of this bill should 
n<)t be deleted. 

In 'Conclusion, Mr. Chairman. I am pleased to have had the opportunity to 
provide testimony in sujiport of the legislation under consideration today. I know 
of few instances where so many Americans, afflicted with such a serious disease, 
stand to benefit so much by such a modest expenditure of dollars. Thank you. 

Mr. RoGF.R.s. Our next witness is Dr. James B. Field, and his state- 
ment will be made a part of the record [see p. 72.] 

STATEMENT OF DR. JAMES B. TTELD 

Dr. FrELD. Thank you very much, Mr. Chairman. I will try to 
summarize. 

T want to express my appreciation for the opportunity to testify 
before you concerning the important and fundamental role that re- 
search must and can play in holpinof the diabetic patient and to 
achieve the laudable goals of these legislative proposals such as 
H.R. 4882. 

In the 1050's. the average life expectancy of a diabetic who de- 
veloped the disease as a teenager was 22 years. Since that time, we 
have really only sticceeded in extending his life expectancy 5 years. 

Our lack of knowledge and our inability to prevent complications 
of diabetes or satisfactorily to treat those complications, once they 
existed, accounts for tliis lack of prolongation of life expectancy. 

Mr. Chairman, you raised a question about the increased use of in- 
sulin and its inverse relationship to the increase in complications. 

T would think one of the important if not fundamental questions 
which must be answered in diabetes research is the question of whether 



70 

strict control of the blood su^ar or any other component in the blood 
by use of insulin and diet can in fact prevent or delay the complications 
of diabetes. 

As Dr. Crofford emphasized, the need for long-term stable research 
support for this kind of project is of utmost importance. This kind 
of project, in order to provide meaningful information, would have 
to run at least 20 years, and I am sure you can appreciate the difficulty 
in trying to assess how well one is controlling the blood sugar in a 
diabetic patient. 

Tliis will take a long period of time, a large number of patients, and 
a tremendous commitment on the part of the investigators, but until 
we can answer this question of whether strict control of diabetes can 
prevent or delay the complications, we may be treating the diabetic 
somewhat in the dark. The answer to this question is of extreme im- 
portance and yet requires long-term stable research support which is 
not available mider the present NIH system, as Dr. Crofford has 
emphasized. 

There are devices and approaches which you will hear about from 
other witnesses, including transplantation of the pancreas or artificial 
devices which may be more successful in maintaining a normal blood 
sugar in the diabetic. In order to conserve time, I shall not go into 
greater detail, as others will cover this area. 

These approaches are very important, but what can we do for the 
person with degenerative complications already ? This raises another 
important need for research. 

There are some existing data which suggests that one of the path- 
ways by which glucose is metabolized in the body may be important 
in the changes which take place in blood vessels and which may pro- 
vide a biochemical explanation for some of the degenerative changes 
in accelerated atherosclerosis which not only affectvS diabetics but may 
affect the population in general. 

These kinds of study obviously need much more support than they 
are currently getting; they need to be expanded and extended. 

I would like to cite one example of where I think the Federal Gov- 
ernment's current policy may be somewhat shortsighted. This is the 
analogy between diabetes and polio. It has been estimated that since 
the introduction of polio vaccine, the savings to this country, in terms 
of the economic and health burden that the polio vaccine has obviated, 
represents approximately $1 billion per year. This is the amount we 
would have to be spending each year if we didn't have the polio vac- 
cine. If one looks at this savings compared to the amount of money 
expended to develop the polio vaccine in t«rms of all of the funda- 
mental basic research and the clinical trials, this represents a tre- 
mendous investment and a tremendous return on a relatively small 
investment. I think by the same token that additional funds channeled 
into diabetic research could help reduce the $2 billion figure we heard 
today, which is the annual cost of diabetes to the economy of this 
country. 

I would certainly emphasize Dr. Crofford's statement, that addi- 
tional funds for research should not be funds taken from one pocket 
and put into another, but that these should be additional funds to 
help reduce this tremendous drain that diabetes is taking of our 
economy. 
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There are several exciting areas in diabetes that I would just men- 
tion in passing in an attempt to save time. One is the experimental 
data in animals that certain viruses seem to be associated with changes 
in the islets of Langerhans of the pancrease, such that there may be a 
contribution of viral diseases to the etiology of diabetes. 

You know and heard of the effects of genetics and obesity on dia- 
betes, and yet we really dont understand very much about these 
factors. 

It is obvious that more research is necessary to clarify these areas. 
There are certain drugs which are used in the treatment of high blood 
pressure and edema which can cause diabetes or exaggerate diabetes 
in patients that already have it. 

These observations suggest there may be other toxic substances 
which we are not aware of which maj^ have a deleterious influence and 
may be some of the factors grafted upon a genetic tendency toward 
diabetics which may actually make a person a clinical diabetic when he 
only had the tendency without these drugs. 

I would like to emphasize again that although the Federal Gov- 
ernment has played an important role in the past in supporting re- 
search, that this is a diminishing effort now rather than an expanding 
one. Although I know these figures are well known to you, I would 
like to summarize the support for research provided by the National 
Institute of Arthritis, Metalx>lism, and Digestive Diseases since 19G8 
specifically for diabetes research. 

In 1968, $7.54 million were spent for diabetes research. And $5.24 
million of this supported researcli grants and 82 percent of the 61 
research grants which were approved by tlie NTAMDD were funded. 
Also $0.38 million supported fellowships and $0.75 million supported 
training grants training new investigators. 

In 1969, support for diabet-es rcvsearch reached its maximum of $9.04 
million. However, because of limited fimds, only 58 of the 94 approved 
grants—62 percent—were funded. 

Funds for diabetes research declined in both 1970, 1971, and 1972. 
Also, $7.85 million was spent in 1971, and research grant suppoj-t 
fell to $4.98 million, so that only 37 percent of the approved grants 
could be fimded. 

Fimds for fellowships, $0.48 million, and training grants, $0.83 
million, were less in 1971 than in 1969. Although there was some small 
increase in funds for diabetic research in 1972, $8.41 million, because 
of inflation this does not really represent any increase in amount 
of knowledge which we will be able to obtain. Only 33 of the 57 ap- 
proved grants were actually funded in 1972. As you and your com- 
mittee well know, fimds for training grants and for fellowshii)s sup- 
port which really represents an investment in research scientists m 
the future to make the necessary discoveries that we need, are now 
being phased out. I think your committee and you personally deserve 
a great deal of credit for having introduced a bill to restore this 
very important program. 

Mr. ROGERS. I might say that the committee as a whole introduced 
the bill. The committee has moved alon<? and is now awaiting action 
in the Senate. I hope the President will sign it. 

Dr. FrpxD. It has become increasingly clear that support for diabetes 
research is not commensurate with the needs of the diabetic patient 
and impact of this disease on our population and economy. 
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t am certain, as yOu have already stated, that you fe«I that the in- 
vestment in diabetes research is not conmiensurate wif:h the $2 billion, 
economic loss that we have per year. 

I wish to thank you, Mr. Chairman, and the members of j'our c<)m- 
mittee, for the opportunity to convey to you the urgency and impor- 
tance of expanded research support for" diabetes and the potential 
benefit that such support can produce. 

[Dr. Field's prepared statement follows:] 

PREPABED STATEMENT OF .TAMES B. FIELD. M.D., MEMBER. BOARD OF DIRECTOBS, 
AMEBICAN DIABETES ASSOCIATION-, PBOFESSOB OP JIEDICINE, DIRECTOR OF THE 
CLIMCAL RESEARCH UNIT, AND HEAD OF THE SECTION OF ENDOCRINOLOGY AND 
METABOLISM, UNn-EBSiTY OP PITTSBURGH SCHOOL OF MEDICINE 

Mr. Chairman and monibers of the subcommittee, I want to e.Tpress my ap- 
preciation for the opportunity to testify before yon concerning the important 
and fundamental role that research must and can play in helping the diabetic 
patient and to achieve the laudable goals of these legislative proposals. 

Tlie momentous discovery of in.«ulin by Drs. Banting and Best in 1921 raised 
•expectations that the problem of diabetes mellitus would soon be solved. Insulin 
was life-saving for the juvenile diabetic patient whose life expectancy, before 
insulin was available, was approximately two years after the diagnosis was 

^•establl.shcd. Furthermore, before insulin, diabetic coma caused about .50% of 
the deaths in diabetic patients, but now accounts for less than 5% of diabetic 
deaths. 

In contrast to this impressive reduction in deaths due to diabetic coma, tliere 
has been a progressive increase in disability and deaths due to the va.scular com- 
plications of diabetes. Today about 709o of diabetic patients die from the degen- 
erative vascular complications which affect the blood vessels of the heart, brain, 
extremities, eyes. tidnay-S, and nerves. It is these changes which arc rcsponsiW? 
for the striking increased incidence of heart attacks, strokes, blindness, Idduey 
failure, ampntatlona and obstetrical mishaps In the diabetic. Before insulin, 
dialietic patients usually did not survive long enough to develop these vascular 
complications. In the 19i50's the average life expectancy of a teenager who 
developed diabetes was about 22 years. Today we have extended Ufe expectancy 
for this type of patient only 5 years. Our lack of knowledge and our inability to 
prevent or satisfactorily treat these degenerative eomplications of diabetes em- 
phatically underscores the crucial importance for an expanded research program 
in and related to diabetes. Permit me to cite one example which is fundamental 
to our approach to these diabetic complications. We do not know today whether 
the va.scular changes in the heart, kidneys, eyes and nerves of the diabetic are 
due to inadequate control of liis blood sugar or whether they are a basic com- 
ponent of the di.sea.se and uninfluenced by rigid control of the blood sugar .Tnd fats 
in the blood. The medical literature contains reports on both sides of the Issue, 
but for various reasons none of these have been definitive. We must undertake 
a long-term, well controlled study to determine whether a relationship exist.'? 
between control of diabetes as exemplified by blood sugar and the degenerative 
complications. Because of our current inability to provide optimal blood suear 
control and even evaluate whether we are doing this or not. such a proioct 
requires intensive and comprehensive study of a large number of diabetic patient.s 
over a l.">-20 year periofl. 

I am sure you are aware of the diflSculty of obtaining daily blood .sugar de- 
terminations on each of these diibetic ji.-itieiits. but even this misht not lie 
indicative of the control of the Mood sugar during the rest of the day. Al- 
though we measure blood and urine sugar to evaluate dialietic control, meas- 
tiring cholesterol, other lipids or other blood components mieht he more appro- 
priate. Since the onset of diabetic degenerative complications is slow and in- 
sidiou.s. the study must be long-term and certainly substantiates the importance 
of long-range, stable support of diabetes research as emphasized by Dr. Crof- 
ford. Our present ability to control the blood sugar in diabetics is far from 
optimal, and Dr. Crofford has clearly outlined to you some of the new. ex- 
citing and hopeful approaches in this area which neces.«itate gi-eatly eximndifl 
research support which will facilitate better control of diabetes. It is Imcera- 
tive for the welfare of the diabetic patient that we know whether rigid con- 
trol of diabetes will prevent the degenerative complications which account for 
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over 70% of diabetic deatlis. To obtain this answer will be expensive and require 
15-20 years. 

Although this kind of study Is fundamental in the long-range «)ntrol of 
diabetes and its complications, it does little for the large number of diabetic 
patients who already have these complications or will develop them while 
the study is in progress. 

For these patients there is an urgent need to markedly Increase our knowl- 
edge concerning the cause of these degenerative complications and discover 
sueces.sfiil IherapeuHc appmaclies to diabetic retinojiathy, diabetic involvement 
of the kidney and the blood vessels which account for the increased incidence 
of heart attacks, strokes and leg amputations. It Is not as widely appreciated 
a-i it shoukl be that undiagnosed rtiubett's mny be an important and significant 
contributing cause to the heart attacks and strokes which occur in patients 
not known to have diabetes. It is obvious that knowledge concerning the cause 
and treatment of these complications in the diabetic will have important bene- 
fits for patients with arteriosclerosis and va.scular disease, but who ma.v not 
have diabetes. Evidence indicates that the basic underlying proce-ss leading to 
vascular changes in the heart, brain, kidney, eyes, nerves and extremities may 
be similar and therefore research effort to elucidate the underlying mech- 
anism will produce maximum benefits although increased effort related to 
f-'IM-cific organs involved, such as the eyes and kidneys, should also be pursued. 

One of the exciting and promising areas of current research indicates that the 
higher blood sugar levels in the diabetic cause alterations in one of the pathways 
by which sugar is metabolized. The consequences of this may cause biochemical 
ciianges in the cells of the blood vessels, retina, kidney and nerves which could 
be important in causing arteriosclerosis, blindness and kidney failure. If this 
relationship can be une<iuivocnbly established, it substantiates the concept that 
control of the blood sugar is important in iirevenfing or delaying the degenerative 
complications of dinbefes. We must extend, expnnd and accelerate this t.vpe of 
research as well as other promising approaches concerned with elucidating differ- 
ences in essential tissue components In the diabetic and non-dialtetic kidney. Al- 
though jf.crenspd support for research docs not siTiriintp" nnsw"rs to all the 
current problems facing the diabetic, it is manifestly clear that without such 
research support on a long-term, sound and dependable basis, we will not make 
much progress in providing the dialjetic with a normal life expectancy and alle- 
viating the suffering of hiin.self and his family. 

One can draw an analogy between diabetes and poliomyelitis. Without the 
support for ftnidamental research which made development of the polio vaccine 
possible, we might have better iron lungs and better hot packs, but we wotild 
still have the very large health, emotional and economic Inirdens associated with 
polio before the mid-lS.'>0's. It has been estimated that control of polio has saved 
over .$1 billion per year, representing a tremendous return on the research dollars 
exiK'nded. We have heard that diabetes costs the United States over $2 billion per 
year, yet the National Institutes of Health .spent less than $10 million in 1972 
in support of all aspects of research in diabetes. In addition to understanding 
the cause of the blood vessel, eye, kidney and nerve complications of diabetes, we 
must increase our research efforts toward successful treatment of these compli- 
cations. Removal or destruction of the jrftuitary gland has benefltted some but 
not all patients with diabetic retinopathy. This approach has certain risks to the 
patient and creates certain additional medical problems. Such patients have 
diminished function of the glands controlled by the pituitarj- and must take hor- 
mone replacement medication. Ijiser beam photocofigulatlon is being used in 
treatment of diabetic retinopathy and carefully controlled, long-term studies are 
being Initiated to as.sess its value. These studies require large numbers of 
patients and very specialized equipment and personnel. They cannot be done 
without .some guarnntee of long-term, stable research support. The diabetic's 
vascular disease in his heart and brain have markedly reduced his life expect- 
ancy and make him a poor candidate for kidney transplant or chronic hemodi- 
alysls as a solution to his kidney failure. Our inadeqtiate knowledge and absence 
today of sufficiently promising approaches to the treatment of the kidney failure 
and the other degenerative complications of diabetes underscores the urge:it need 
for expanded research sujiport for diabetes. 

The ultimate goal in the control of diabetes is its prevention. Because of past 
and current research we have extended our knowledge concerning the etiology of 
diabetes and some of the factors which are Important, but the most important 

•questions are still nnanswered. The Initial concept tliat diabetes Is due to luade- 
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quate insulin secretion by the pancreas is an oversimplification. Insulin secre- 
tion still assumes a pivotal role in the development of diabetes, but the etlologlc 
defect may be different in the childhood diabetic and the obese person who devel- 
ops the disease in later life. We must know more about the way insulin Is syn- 
thesized, released, and how it works at the cellular level, as defects in any of 
these could be responsible for inadequate sugar utilization by the diabetic. Recent 
animal experiments have suggested that certain virus infections of the pancreas 
may cause diabetes. These experiments must be vigorously pursued and applied 
to human diabetes. Patients with excess function of the pituitary and adrenal 
gland have a markedly increased incidence of dial)etes indicating the importance 
of other hormones in the genesis of diabetes. We must unravel these relationships 
and their role in all diabetic patients. Tlius, increased research into the broader 
area of endocrinology and metabolism will provide new information and insights 
which will directly benefit the diabetic. Heredity and obesity are two very 
Important components in the development of diabetes, yet we don't understand 
the mechanisms nor can we satisfactorily mitigate their Influence. Certain drugs, 
especially those used in the treatment of hypertension and excess fluid accumu- 
lation, exert a deleterious effect on diabetes. These are only examples of the 
unsolved problems in diabetes. Promising approaches are being made in these 
areas, but they will not be exploited unless there is adequate research support 
for them and scientists trained to pursue them. 

The federal government has played an Important role in supporting research In 
diabetes which has made possible our Itetter understanding of the disease dia- 
betes and its complications. However that support, instead of being expanded, 
is now being reduced. Although I am sure these figures are well known to you, 
I want to summarize for you the research support for diabetes provided through 
the NIAMDD since 1968. In that year $7.54 million were spent. .$5.24 mil- 
lion supiwrted research grants and 82% (50) of the 61 research grants 
approved by the NIAMDD council were funded. $0.38 million supported fellow- 
ship and .?0.75 million were for training grants. $1.17 million was for intramural 
research at NIH, field studies and contract research. In 1969, support for dia- 
betes research reached its maximum at $9.04 million. However, because of lim- 
ited funds, only 58 of the 94 or 02% of research grants approved by the NIAMDD 
council were funded. $6.21 million was spent for research grants and $0.55 mil- 
lion for fellowship and $0.91 million for training grants. $1.37 million was spent 
for research at NIH, field studies and contracts. Funds for diabetes research 
declined in both 1970 and 1971. 7.85 million was spent In 171. Research grant sui)- 
port fell to $4.98 million so that only 37% (25) of the 67 grants approved by the 
NIAMDD council could be funded. 

Funds for fellowship—^0.48 million—and training grants—$0.83 million— 
were less in 1971 than in 1969. Although funds for diabetic research increased to 
$8.41 million in 1972, because of inflation, this did not really represent any real 
Increase In the amount of research supported. $5.6 million for research grants 
allowed funding of .only 33 of the 57 grants approved by the NIAMDD council. 
Funds for fellowship were further reduced to $0.45 million and those for training 
grants were unchanged at $0.83 million. As you know, both the fellowship and 
training programs are to be discontinued. This action has serious long-term im- 
plications in terms of providing scientists to obtain new Information needed to 
prevent and treat diabetes and its complications as well as those physicians to 
effectively apply this knowledge to the diabetic patient. It has become increasingly 
clear that support for diabetes research Is not commensurate witli the needs of 
the diabetic patient and the Impact of this disease on our population and economy. 
I am certain that you will agree that an investment in diabetes research which 
would make significant Inroads Into the $2 billion dollar annual economc loss due 
to this disease would be money well spent. Although it is Important to detect 
diabetes early and edncate both the physician and the patient for the optimal care 
of his diabetes, it is only as the consequence of expanded research In diabetes and 
related diseases that we can hope to avoid the ever-increasing economic and emo- 
tional toll which the diabetic and the nation are bearing. 

I wish to thank yon, Mr. Chairman, and the members of this Comlmttee for the 
opportunity to convey to you the urgency and Importance of expanded research 
support for diabetes and the potential benefits such support can produce. 

Mr. RfKJERS. Thank you, Dr. Field. I appreciate that. 
Our next witness is Mr. Tanenbaum, and hie statement will be made a 

part of the record. 
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STATEMEirr OF UYLES H. TAmHTBATTU 

Mr. TANEifBAUM. Thank you, Mr. Chairman. I will be brief. 
Mr. Kogers and Mr. Symington, I sincerely appreciate the oppor- 

tunity to appear before you today and to olier my views iu regard to tliis 
matter and to that extent participate in the deliberations concerning 
how soon, if at all, oui' National (jovernmeiit is going to do something 
about improving the quality of life and perhaps the very existence oi 
miilious of Americans. 

My qualifications for appearing here and offering my views are 
primarily as a parent of two children, each of whom became diabetic 
at age 7. I'he gist of my testimony will be pragmatic. 

Why did my children develop diabetes ? 1 don't know. Our doctors 
do not know, i he research people do not know. 

What health consequences will my children suffer by reason of their 
diabetes i 1 do not know. Our doctors do not know. The research people 
do not know. 

There is simply too little known about this illness. You have heard 
this morning testimony of "maybes" and "possiblys" but no categorical 
probabilities. One thing we do know is that were it not for insulin, 
they would be dead today. Being diabetic, they take their insulin, they 
remain alive, and they foUow the procedure that involves daily doses 
of insulin twice a day, as in the case of my daughter. 

They must test the sugar content of their urine daily; their diet is 
carefidly maintained; their exercise program and food intake must 
be carefully balanced; and they face the grim statistics of diabetes 
shortly becoming the leading cause of blindness in this coimtry, it is 
still the fifth leading cause of death by disease, its side effects include 
arterial problems often leading to limb amputations, kidney ailments, 
and other serious health conditions, and a superb athlete such as 
Jackie Robinson can be reduced while still in his 50's to failing sight 
and ultimate death by a diabetes-induced ailment. 

Life insurance either cannot be obtained or is issued on a rated basis. 
Certain forms of emplojrment are barred to diabetics, and because of 
greater absenteeism for health reasons, employment problems are 
common. 

Other of life's problems that inconvenience and affect the diabetic 
include the recent barring of cyclamates in prepared food items and 
a bill introduced in the House that would curtail the sale of hypodermic 
needles and syringes—intended for the control of addiction, but 
potentially having a serious effect upon the purchase of these needed 
items for diabetic treatment. 

But unfortunately, the real tragedy occurs, as commonly would 
be the case, in regard to the disadvantaged people in this country. 
The poor and less educated are more the serious victims of this disease. 
Consider, if you will, the degree of comprehension required of a 
diabetic in order to care for himself. Not only is there the matter of 
the daily insulin doses as such, but the dosage must be adjusted daily 
to take into consideration the individual's daily sugar level, variations 
in physical activity, and changes in food intake. 

Too much or too little insulin can have fairly immediate and often 
serious health consequences to which the individual or someone caring 
for him must promptly respond. Testing urine samples, and making 
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the related adjustment in the insulin dosage, is not a matter an unedu- 
cated person can readily comprehend. Recommended diets, with their 
attendant complicated food substitutes, challenges the mind of a more 
intelligent person. Who takes care of tlie less educated? How do the 
poor liandle these costs? They can hardly afford a balanced diet. The 
answer is simple: They are the ]>cop]e who form the bulk of the un- 
happy statistics associated with diabetes. 

The bill before you provides for tlie establi.shment of centers for 
the training, care, study, and research related to this ailment. It is a 
beginning, and frustraitingly to the millions of diabetics and their 
families only a very modest beginning, in Hie struggle to understand 
the illness, to control its effc<"ts, to prevent its incidence, and perhaps 
even to cure its sufferers. 

We hear so often these days talk concerning our quality of life. Such 
talk foi- the most part h.as been discussed in connection with our en- 
vironn)ent. Consider, if you will, the quality of life of a person suffer- 
ing fi-om (liabete-:: a child daily inserting a needle to maintain life, 
adjusting to employment problems, limiting activity level, and guard- 
ing always against reactions from too much or too little insulin. Does 
such a person raise a family, and if so, to what end ? It is irresponsible 
and heartless to consider such a poj-son as leading a normal life? 

Normal for whom? It all resolves itself into a matter of priorities. 
Funds in the billions come into the I'.S. Treasuiy annually. 

We ask tliat vou adopt an effective beginning program and then see 
to it it is so funded. 

Iii.^vitniilv, a number of this subconuiiittee or members of your fam- 
ilies are diabetics. For those in sucli a circumstance, the implications 
of this illness are ever present and most striking. Their attention to 
the need for this bill requires no elaboration. It is to the others of this 
committee that T ai);ieal. Please do something to curtail the spread of 
this illness and to assist in maintaining a reasonable quality of life 
for those who presently are afflicted with diabetes. Action is long over- 
due: delay will merely condemn that many more Americans to a level 
of life which can be avoided. Can we afford to take the risk of non- 
action and still consider ourselves responsible? Thank you. 

Mr. ROGERS. Thank you, Mr. Tanenbarm, for a very personal state- 
ment which has great meaning to the comuiitti^e. 

The next witness is Dr. Donnell D. Ktzwiler. We will inseit your 
statement in the record, Dr. Etzwiler, and you may proceed as your 
wish. 

STATEMENT OF DE. DONNELL D. ETZWILER 

Dr. ETZWILER. Mr. Rogers and Mr. Symington, I, too, appreciate 
the opportunity to appear before you, since we have already submitted 
our written remarks, and I will make my statement very limited. 

As chairman of the Committee on Diabetes in Youth of the Ameri- 
can Diabetes Association, I would briefly like to discuss and perhaps 
extend on some of Mr. Tanenbaum's comments as regards the disease in 
children. 

Dialx'tf^s occui-s primarily in those over ago 4."), and it is estimated 
abont f) percent of diabetes occur in children. A recent study in the 
State of Michigan has demonstrated the incidence of diabetes to be 
about 1 in 600 children in a school-age grouping. 
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The nature of diabetes that occurs in tlioso iudividnals is vastly 
difl'ei'ent than the type we usually see in older adults. 

Mr. Taiienbaum mentioned these children are insulin dependent; 
almost 100 percent of them ivquire at least one daily insulin injec- 
tions, and many times, two or three. 

The onset of tiie di.sease in children is veiy different than we see in 
older individuals, also. Older diabetics may have sipns or symptoms 
developinjj; over many montlis or years. In children, it may appear in 
a matter of 2 or 3 days. 

Diabetes fre<)uently takes a veiy fulniinatinir coui-se in children, and 
rarely do we get a liistory over .'5 or 4 weeks in duration. Thus, the like- 
lihood of getting into very dangerous or life-threatening situations 
at tlio onset of the disease is very real. 

The treatment of juvenile dialietes varies also. A study of the Na- 
tional Health Survey done a fi'w years ago demonstrated that iu older 
dialectics, about 25 percent could be controlled by diet alone, another 
.">0 percent by diet and oral medication, and only 2,") percent require 
insulin. As we mentioned, almost all of the children must have insulin, 
so that evei-j- day does stait with an insulin injection. 

I would oppose some of the statements made earlier this morning 
wjuui representatives of the administration tt^stified about control re- 
sulting in relatively normal life. 

In 2 weeks from now, we will have the summer diabetes camp, and 
eacii morning there starts with all of the 115 campers doing urine 
te.sts, preparing and administering their insulin shots, eating a pre- 
scribed amount of food at a siiL time each day, and participating in 
a camp program which will accommodate the demands of their disease. 
This living pattern repeats itself day after day and is not part of a 
"nonnal life." 

The long-term complications and social problems associated with 
tiiis have also been already identitied. 

Diabetes, as it occui-s in children, is frequently referred to as unstable 
diabetes or brittle in nature, so in a matter of minutes or days these 
children may develop what we call acute problems sucli as insulin re- 
actions. These may occur at school, play, athletics. When a child's blood 
sugar gets too low, he feels shaky, tired, listless, rundown, perspiring, 
and becomes lethargic and unconscious. C'mvulsions may develop as 
a result of this sudden onset of problems jissociated with diabetes. 

Another problem which ma}' occur in a matter of a few hours or a 
few days is that of diabetic acidosis where the blood sugar gets too 
high. When this occui-s in children, they are forced to go into hospitals, 
and mortality rates nuiy run as hi":h as 15 percent. 

If the child is not threatened or has a minimum of the acute prob- 
lems, he faces unique intermediary problems that may be identified 
over a few months or a few yeai-s. These are failures to grow and 
develop. 

For instance, a shoit time ago we saw a patient in the office whose 
mother said, "My child is well controlled: he is just not growing." 

He was the size of a 914-year-old, and he was 15 years of age. He 
had the onsi't of diabetes at age i). He was not controlled and was not 
growing or developing. 

In the pregnant female young diabetic, complications during preg- 
nancy are greatly increjised, and chanc-e.i of having a child with some 
kind of malformation are at least thri-e cimes that of the nondiabetic. 
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Tho lonjcr-term complications you have already heard about. These 
allude to complications affecting the blood vessels, which in turn limit 
the life expectancy of such children to approximately 27 years after 
the onset. There are also many psychological problems associated with 
diabetes, and again Mr. Tanenbaum gave you excellent personal testi- 
mony as to these kind of problems. 

These patients and their families do need to assume a maximal role 
in their own management. To properly care for a chronic disease like 
diabetes, we may have to turn the health care system around and say: 

Toti, as a patient, are really responsible for 99 percent of your medical care, 
and it is you that gives insulin dally and watches your urine and tests and 
makes appropriate changes in your management and care. 

"When we do this, we now have to prepare, educate and support 
these people. This is part of the bill that we are supporting, which 
includes establishing educational centers for doing this. One of the 
questions that came up this morning was about the role and effective- 
ness of diet, and I would quote from some of the studies by Glen 
McDonald Avho was with the U.S. Public Health Service when thev 
did a National Health Survey a few years ago and found that although 
77 percent of all diabetics are given dietary prescriptions, less than 10 
percent of the group had the knowledge to carry it out. 

Life for these individuals with diabetes is considerably shortened, 
and they have many many problems and complications. 

The reasons for the lieretofore minimal support of diabetes are 
obvious; diabetes has been ignored because it is a subtle disease, it 
is not dramatic either in its final phases or its acute episodes. When 
death occurs, it is frequently related to other organ problems. 

Here is a disease then that affects almost 5 million persons in the 
country, the fifth leading cause of death by disease and seventh lead- 
ing cause of death. 

This silent killer kills more than 35,000 individuals per year. 
It seems imperative then that we direct more of our efforts toward 

finding its cause and cure. Our Nation's expenditures need to be re- 
assessed and allocations or reallocations of funds directed toward dia- 
betes. 

[Dr. Etzwiler's prepared statement follows:] 

STATEMENT OP DONNELL D. ETZWIUER, M.D., DIRECTOR, DIABETES EDUCATION CEN- 
TER, MINNEAPOLIS, MINN. ; PEDIATRICIAN, ST. LOUIS PABK MEDICAL CENTEE, MIN- 
NEAPOLIS, MINN.; ASSOCIATE PBOFESSOE, UNIVEESITT OF MINNESOTA, DEPABT- 
MENT OF PEDIATRICS ; MEMBER OF THE BOARD, AMERICAN DIABETES ASSOCIATION ; 

CHAIRMAN, COMMITTEE ON DIABETES IN YOUTH, AMERICAN DIABBTBS ASSOCIATION 

Mr. Chairman and members of the Subcommittee on Health and Environment, 
I appreciate this opportunity to appear today and present the following Informa- 
tioa concwning diabetes in youth. 

It has already been stated that diabetes Is the 5th leading cause of death by dlSH 
ease in the United States and affects almost 5,000,000 Americans. When this feai^ 
ful disease strikes our youth, It does so with a severity seldom witnessed in older 
age groups. The incidence, onset, treatment, and course of the disease vary signif- 
icantly In children. 

For some time It has been stated that approximately 5% of all diabetes appears 
among those under 15 years of age and that the Incidence of the disease Is ap- 
proximately 1 in 2,500. Recently, however, Dr. K. Gorwltz has obtained data from 
approximately 60% of the schools In Michigan serving children 5 to 18 years of 
age. The prevalent rate of juvenile diabetes from their study la almost 1 in 600! 
If this figure Is verified In other parts of the country, there may be as many as 
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400,000-500,000 juveniles in the United States with overt diabetes! Early diabetes 
or chemical diabetes (here the child is without symptoms) is just now beginning 
to be investigated in depth. Dr. Kichard Guthrie of Missouri has reported that 
this form of the disease occurs in 12-15% of the siblings of diabetics. Such ab- 
normalities are suggestive of early disease and heretofore frequently have not 
been detected. 

The abrupt onset of diabetes in children is not appreciated even by many 
health professionals. Symptoms seldom date back over 3 or 4 weeks and many 
times the disease appears in the fulminating form and presents a serious threat 
to life. Loss of 10 to 20 iwunds in 2 or 3 days is not rare and histories of well 
children suddenly being overwhelmed by the condition are common. Initial treat- 
ment must be knowledgeable and vigorous as insulin becomes the difference 
between life and death. Prior to the discovery of insulin in 1921 by Banting & 
Best, the life expectancy of these youngsters was less than 2 years. Today, daily 
"shots" of insulin have become a way of life for thousands ui>on thousands of 
these children who Inject themselves to stay alive. Even so, insulin is not the 
panacea it was once thought and today's young diabetics still face an abbre- 
viated average life expectancy of 27 years after the onset of their disease! 

These are not easy years; they are years of taking daily shots, regulating food 
intake, performing urine tests several times each day, observing activity pat- 
terns closely and adhering to the numerous demands of the disease. The acute 
problems of diabetic acidosis and insulin reactions are ever threatening. Diabetic 
addosis is a serious complication with significant reactions may cause weak- 
ness, irritability, trembling, lethargy, unconsciousness, and seizures if not recog- 
nized and treated. Prolonged insulin reactions can lead to central nervous system 
damage and even death. 

Poor control of diabetes results in diminished growth and failure to develop. 
The young female diabetic who marries and desires a family faces an increased 
risk to herself and to her babies, who may be stllllwrn or who exhibit deform- 
ities at 3 times the rate of infants of non-diabetic mothers. 

Young diabetics seeking work And their employment barred by entire indus- 
tries and are even refused employment under civil service. While employment 
restrictions are warranted in select cases, the wholesale barring of diabetics is 
demoralizing, destructive and does not adhere to the principles of equal employ- 
ment opportunity. 

The chronic problems which take their toll among these children are pri- 
marily vascular problems, such as stroke, early heart attacks, amputation, blind- 
ness and kidney failure. These complications shroud the future of the child 
with diabetes and are the daily silent fears borne by their parents. 

In an attempt to identify and meet some of the needs of children with dia- 
betes, the American Diabetes Association has recently established a committee 
on Diabetes in Youth which I chair. The objectives of this committee are: 

1. To initiate and support research in the areas of cause, improved care and 
ultimate cure of diabetes mellitus as it pertains to youth. 

2. To Improve the health, health care and quality of life for those young 
individuals having diabetes mellitus. 

3. To improve the knowledge, skills and objectives of individuals, both profest- 
sional and nonprofessional, in meeting the physical, psychological and emotional 
needs of young diabetics. 

4. To promote and encourage communication and activities and cooperation 
among interested professional and non-professional persons throughout the 
nation. 

It is obvious that the momentous challenges faced by those with diabetes, are 
not and cannot be met by the American Diabetes Association and other interested 
groups and persons alone. The needs and demands of this disease, which an- 
nually results in 35,000 deaths in the United States, are monumental and are 
unmet as witnessed here today. 

A cure for diabetes and its abolishment from mankind Is the ultimate desire 
of each of us. This can be accomplished only through research. Currently dia- 
betes research represents only %% of the total National Institutes of Health's 
budget. Significantly more financial aid for such programs is mandatory! 

The national government must also provide the leadership for stimulating 
the training and support of young research and clinical health professionals. 
The health care needs of the diabetic today are important and unmet. Interested 
and knowledgeable medical personnel can improve the diabetic's daily life and 
prolong his future, hopefully until such a time as when research efforts can 
provide the final answer. While research is promising for the future, we cannot 
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dfiiv fho needs of so niniij- million Americans foday and tomorrow. r>eadersiiii/ 
and financial aid in these areas ninst also be snpported by the federal K"vernraeut. 

Finally, I see the need and opportunity to stinnilate, develop, and implement 
new systems of health care through efforts in the field of diabetes. Diabetes can 
and has ser\'ed many of us in developing a team approach to medical .services 
which includes the patient and members of his family as recognized members 
of the healtli care team. Sy.stematic approaches to the treatment and support 
of chronic diseases can be modeled after eflforts ali-eady being initiated and 
evaluated in the field of diabetes. Federal assistance in this area, however. Is 
virtually nil and several of tliese young centers supported in the past by agen- 
cies such as the Regional Medical Program now face obliteration. 

In summary, the pending legislation before Congress embodies the power and 
support necessary to initiate a powerful thrust toward alleviating the over- 
whelming burden borne by almost 5,000.000 Americans. Such legislation, leader- 
ship, and support by the Federal Government is long overdue. 

Mr. ROGERS. Thank yon very iinich. Dr. Etzwilor, for an excellent 
statement. It is most helpful. 

Mr. Connelh', I tliink it would be helpful to put into the record 
some of the literature that is passed out. 

I think it would be well to have your infoi-mation that is sent out. 
for instance, ''How to recojriiize diabetes." "What do you do to take 
care of yourself?'' and "'What do you do on a diet?" If you have 
those, I ihink it would be helpful to have them for the record. 

Mr. CoxNFXLY. Mr. Ropers, we have a fourfold projjram of pro- 
fessional education for physicians and other scientists in the allied 
health professions: patient education—the diabetic and his family— 
public education and detection: and research. We have literature in 
all these educational areas, and we will be happy to supply it. 

Mr. ROGERS. I think it will be helpful if you would supply the 
material for use by the conunittee. 

Thank you very much. Mr. Tanenbaum. Dr. Heffner, Dr. Etzwiler. 
Dr. Davidson. Dr. Croft'ord, and Dr. Field. 

We thank you very much, and your testimony has been most helpful 
to the committee. 

Also before VMI leave, will you let us know anytliiufj:- you have to 
say on the way this progrram is to be administered, particularly in the 
centers projrram. 

[The following statement of Dr. Sprapue and Mrs. Jackson were 
subsequently received for the record:] 

STATEME.NT OF RAXDAI.I, G. SPRAon:, M.D., PH. D. : PAST PRESIDKNT. AMERICAN 
PlABETES  -XSSOCIATION ;   SEXIOR CONSUT.TANT  IX   MEDICIXE  AXn  F'.XDOCRlXOLOf.y 
(EMERrri-s). MAYO CLIXIC; PROFESS<IR OF MKnicixr, (KMEKITIS). MAYO Gn.\n- 
UATE SCHOOL: CHIEF OF SERVICE, I^'TERNAL MEDICIXE, ROCHESTER ST.VTE HOS- 
PITAL.  ROCHESTER,  MIXX. 

Mr. Chairman and memliers of the subcommittee. I appreciate the oppor- 
tunit.v to present this statement to the committee which I believe will be helpful 
in the consideration of proposal legi.slafion concerning diabetes mellitus. 

With tlie discovery of insulin by Banting and Best at the T'niversify of Toronto 
In 1821, the .serious health problems posed by uncontrolled diabetes mellitus 
appeared to be reaching solution. Injections of insulin provided what was 
lacking in the diabetic, and with careful use of this new hormone, plus diet, 
he could achieve normal health. Since then resenrch on Insulin has adde<* 
Immeasurably to the understanding of diabetes; in tiic scientific sen.se. while ii 
the human sense insulin has given literally millions of .vears of life to countless 
diabetics around the world. 

Please permit me a short degression here to tell you that I have a special in- 
terest in these matters, for I have had diabetes for i"«2 years, ever since the 
summer of 1921 when Banting and Best were doing these historic experiments. 
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and I am able, thankfully, to appear before you now as a living example of 
what insulin can do. For me, insulin was life-sa\-ing and health-restoring, as 
it has been for many young diabetics whose days without insulin would have 
been numbered but who are alive and active tcxlay because of it. Up to the 
present time I have taken about 38,000 injections of insulin at the rate of two a 
day and with continued good health I will be pleased to take a few thousand 
more I 

My real purpose in this personal digression is to emphasize the unfortunate 
factthat there are very few diabetics who have been as fortunate as I in terms 
of success In withstanding the disease for so many years. It is true that the 
ability of insulin to keep the diabetic individual metabolically healthy has 
resulted in a dramatic increase in the life expectancy of diabetics, particularly 
the yomjg. Thus, the diabetic child of 10 years may expect 44 more years of life, 
representing about a 20-fold increase in duration of life with diabetes. With onset 
of diabetes after age 40, duration of life has increaswl two and one-half times. 
With insulin, diabetic keto-acidosis with coma has been changed from a very 
frequent cause of death to a very infrwiuent one. Insulin must be credited 
with most of this dramatic improvement in survival. But let me say again that 
there are very few diabetics wlio enjoy the long survival in vigorous health 
on insulin that have been my good fortune. The hard cold fact is tliat life 
expectancy of diabetics, regardless of attained age, is still only about two-thirds 
that of the general population. 

lyess than 20 years after the discovery of insulin it l)ecame evident that many 
patients with long-term diabetes were developing complications of the large and 
small blood vessels, with a variety of serious consequences and sooner or later 
a fatal termination. Thus, it has become painfully clear that in.sulin, at least as 
we have used it, does not prevent or solve all problems of the diabetic or insure 
normal survival. 

The present state of knowledge of tlie vascular complications of diabetes can 
only be described as very inadequate. Involvement of the larger ve-^sels takes 
the form of cerebral, coronary and peripheral arteriosclerosis leader to strokes, 
heart attacks and gangrene. In diabetics these changes occur at a much earlier 
r.go and in more severe degree than nondiabetics. Fully as imi>ortant a.>- such 
disease of the larger vessels is di-sease of tie small vessels, or microangiopathy, 
which takes the vision and then the life of many young diabetics. This small 
vessel disease is specifically related to diabetes and eventually occurs in almost 
all the tissues of the body of virtually all diabetics if they live long enough. 
It manifests itself most destructively in the eyes and in the kidneys. 

It is clear that much remains to be done. We do not yet know enough about 
diabetic vascular disease to apply scientific knowledge to its prevention and 
treatment. Acquisition of knowledge of biological phenomena, such as the Wood 
vessel which shortens the life of sf) many diabetics, usually goes through three 
phases: first, discovery or recognition; second, description : and finally, precise 
definition of the mechanisms Involved. In the case of the diabetic vascular com- 
plications medical science has tolled through the phases of recognition and 
description, but has made only a start on tlie rtifilcult research task of defining 
the biochemical mechanisms by which these changes in the blood vessel walls 
come about. Research in this area, as well as in many other areas of diabetes, 
must be encouraged and supported if we are ever to have effective measures and 
treatment. 

Diabetes is Indeed a major health problem In our coimtry. Its seriousness to the 
individual diabetic and to the nation is not yet widely appreciated, partly be- 
cause it has relatively low visitiility. Diabetes which Is. in effect, "hidden" by 
being either undetected or well-controlled does not convey an imiiression of 
seriousness, whicli it truly should. In this country dial)etes is the fifth leading 
cause of death b.v disea.»!e and the second leading cause of new cases of blindness. 
Heart attacks are at least two and one-half times more fre<ii;ent in diabetics than 
in nondiabetics of the same age. The overall magnitude of diabetes and it.s com- 
plications can be better appreciated when one recognizes that there are close to 
5 million diabetics in the United States, and survey data indicate that the prev- 
alence of the di.sease Is steadily increasing. 

Certainly the establishment of a National Diabetes Program merits very high 
jiriority and Is indeed urgent in view of the large number of people affected by 
diabetes, their need for care and instruction in .self-care, and the overriding need 
for more research to enhance knowledge of the basic biological mechanisms of 
diabetes and its life-threatening complications. 
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STATEMENT OF MBS. GAIL PATRICK JACKSON, CHAIBMAN OF THE BOASO, 
AMERICAN DIABETES ASSOCIATION, INC. 

Mr. Chairman and members of the subcommittee, I appreciate this opportunity 
to comment on the proposed diabetes legislation. 

I can understand why all branches of the government in reevaluation processes 
are on the defensive, and I can readily see how the National Institutes of Health 
would be one of those to be on the defensive. 

As a member of the NIAMDD I too might have a conflict of interest here. I 
am new on the committee, but I have not been impressed with the efforts that 
were directed toward the study of diabetes. 

I might also say here parenthetically as a diabetic it is a good thing I am not 
a hypochondriac because after many of these meetings you go home almost as a 
ba.sket case when you find out all the things that can happen and probably will 
happen to you. 

I do not have a great deal of hope of taking advantage of new discoveries in 
the field of diabetic treatment in my lifetime, but I have a son who is a potential 
diabetic, and my main interest for years has been in the children who are af- 
fected with diabetes. 

We do have to have more specialists in diabetes. The first doctor I went to— 
and it was when I was first in a coma—was a great doctor but apparently had 
lost touch. I was told the usual things, if you do not eat sugar, you will have no 
problem. I did not eat sugar, but it did not go away. 

Fortunately for me when I again returned to coma I landed in the hands of 
Dr. Grishaw, who has taught me to adjust the disease to my life, and who has 
helped me to live a more productive life. 

In my business, show biLslness, many of us are seemingly flaunting the fact 
that we are victims who are learning to live with diabetes. I had the dubious 
honor of being diabetic of the year. Mary Tylor Moore, Dan Rowan, Jack Benny, 
and a number of people in our business, have come forward to be counted because 
we feel if one person might be motivated to be tested for diabetes, learn he is 
dial>etic and receive the proi)er treatment, we might have helped to save a life. 

In so doing we might motivate them to save another life, and Uiis could be- 
come a cliain of helping our fellow men and this is what it Is all about 

The American Diabetes Association, of which I am fortunate enough to be the 
chairman of the board, has been in operation for 30 years. There have been great 
steps forward. The.v have accomplished many tilings. 

We feel we can accomplish even more, but still we cannot do it alone. Many 
vohmtjiry health organizations have functioned well, but have had tx) reach out 
a hand to the Government when tlieir problems became bigger than they could 
handle, particularly the financial end of it. 

This i.s happening to us. We feel if tliere is a way your bill can be enacted, 
and the number of people who will benefit from that can be heljied, the $2 billion 
figure might be lowered, and the money saved from that might be expended on 
other health services. 

When we think of a fign^ire like $2 billion, which is hard for the average person 
to live with or understnnd, with all those zeros and the two in front, they seem 
to go on forever, but when I listened to the requests for grants in the NIAMDD 
committee, I must say that .$2 billion could go a verj' long way; in fact, it could 
restore no many people to constructive usefulness. 

Our biggest problem today is taking advantage of human resources, and there 
seems to be a way that we can help that situation by a more thorough study of 
diabetes, more research on diabetes, more public education and more patient 
education, which is vitally important. 

Too many of us have hidden behind the door with tilings of this sort. We are 
now coming out saying, gee, look at me. I, with hundreds of thousands of others, 
take shots—in my case two a day—and I have had some memorable experiences. 

There was another woman in the motion picture business—for whom I was 
often mistaken—who was an alcoholic, and I can understand; our ages, and 
coloring were similar, but I saw people suddenly pointing to me, and I was say- 
ing, oh, no, It isn't I. Then if I were seen using a needle, people could say, not 
only is she an alcoholic; she Is a hophead. So I have a dual purpose here. 

But I do not look forward to having my son take shots. I must say after 20 
yesirs of taking shots, I am a little chicken about it, but I know that without It 
I would not be alive very long. 

Some individuals say, I could never give myself a shot, but when you realize 
you will be dead In a short while without it, you are happy to take it. 
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But I do hope funds can be expended for research and education that wlU help 
us reach a point where our children of today and our children of the future will 
not have to take shots every day, and hopefully can be cured of this disease. 

Mr. EoGERS. Oxir last panel today, and we appreciate the patience of 
those who have sat through our hearings, will be from the Joslin Dia- 
betes Foundation, Boston, Mass., Dr. Priscilla Wliite, chairman of the 
youth programs division, and I undoretand you will be accompajiied 
by Messrs. Edward Ferguson, Freddy Sears, and James Mowbi-ay; 
and Miss Barrie Orr, Miss Chris Wilson, and Mrs. Clifford P. Robert- 
son, known to all of us as Dina Men-ill, who happens to be a good 
Floridian also. We welcome Dr. Donna Younger, and Dr. William L. 
Chick, research associate, beta cell. 

We are grateful to each of you for being here today and for your 
patience. I think it will be important to have as full a record as we can 
build, because people all over this Nation will read this record and 
know what the problem is. Perhaps we will be able to build some hope 
for the American people through our actions here. 

So we are grateful to all or you for being here. You may proceed 
however you wish. 

STATEMENTS OF A PANEL REPRESENTING THE JOSLIN DIABETES 
FOUNDATION, INC.: DR. PRISCILLA WHITE, DIRECTOR, YOUTH 
PROGRAMS DIVISION; MISS BARRIE W. ORR; MISS CHRIS WIL- 
SON; EDWARD C. FERGUSON; JAMES H. MOWBRAY; FREDERICK 
F. SEARS; DR. DONNA YOUNGER; MRS. CLIFFORD P. ROBERTSON; 
DR. WILLIAM CHICK; AND JOHN MASON 

Dr. WnrrE. Thank you, Mr. Chairman Rogei-s. 
These five young people with me here today are active members of 

the Youth Committee of the Joslin Diabetes Foundation, Inc., and it 
is my privilege to be the director of the youth programs of Joslin 
Diabetes Foundation. All members of the Youth Committee developed 
their diabetes eitlier in childhood or during adolescence. They are 
Frederick Sears, age 14, who returns by request, the youngest member 
of our committee. 

Mr. ROGERS. We welcome you to the committee. 
Mr. SEARS. Thank you. 
Dr. WnrrE. Christine Wilson who is assigned to perform a liaison 

service between the youth committee and the Elliott P. Joslin Researdi 
Laboratory, Barrie Orr, chaiiman of the youth committee, Edward 
Ferguson, coohairman, and James Mowbray, secretary-treasurer. Dr. 
William Chick, adviser, will address you separately describing his 
new and exciting experiments. The function of this youth committee 
is largely service to younger people with diabetes and to their fami- 
lies. You will also hear from the mother of a member of the youth 
coiimiittee. Mrs. Clifford P. Robertson, who in her public life is the 
talented and well-known film and television star. Miss Dina Merrill; 
also, my colleagues Dr. Donna Younger will speak briefly of diabetes 
in the mature and later years of life. 

To this list has been added still another, John Mason, whom we 
thought was in a submarine off of Woods Hole, and he is an oceanog- 
rapher and he will either make a 1-minute statement or answer 
questions. 
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Mr. Eor.Kns. "Wc are glad he has surfaced and is here. As a matter 
of fact, Mr. Mason, I served on a committee on oceanography and I 
am very nnich aware of what you do. 

Dr. WHITE. ^^Hiy is diabetes in the yoimg such a special problem 
that we liave come to Washington? Ho\\' does it differ from diabetes 
which develops in adult life? The adult with diabetes usually con- 
tinues to profluce life-sustaining insulin, but has difficulty in releasing 
the insulin from the beta cells of the [>ancreas; whereas the diabetic 
child in a perio<} of some 5 years after onset loses the beta insulin pro- 
ducing cells from the islands of Langerhans of the pancreas. The 
insulin of the adult is trapped, that of the child is lacking. 

Wiiat is the cause of diabetes? It is inherited but just what is in- 
herited from and how diabetes is inherited are two unknown facts. 
New research suggests that precipitation of diabetes especially in the 
young follows intactions which are probably largely viral in origin. 

Since we have insulin available commercially why is its lack so cru- 
cial in youth? You and I who are without diabetes produce and re- 
lease insulin on demand as the blood sugar rises after eating and we 
withhold insulin as the blood sugar falls before eating. Injected in- 
sulin lacks this automatic regulation. Therefore, the j'oung Avith dia- 
betes tend to have too little insulin when it is needed after eating and 
too much when it is not needed before eating. Witliout adequate insulin 
the young may fail to grow, develop, and to reproduce. 

It is the belief of the physicians of the Joslin Clinic that tliis lack 
of insulin when needed leads to serious changes and complications in 
small and large blood vessels and in nerve tissue. Ra^ic research and 
clinical experience support this belief. The changes which occur alter 
function in such structures as the retina—tl;e seeing part, of the eye— 
the glomerulus, which is the filter of the kidney, the structure and the 
circulation of the heart, and the blood vessels in the foot and leg. 

When do these threatening changes occur in the young? "V\1ien do 
they create disastrous results? The eye changes can be detected early 
in the midteenage jieriod and threaten vision in the late teenage and 
early twenties. Impainnent of kidney fimction can also be detected in 
the late teenage period and disastrous results are seen by age 30. 

The signs of the involvement of the iieart may be evident in the 
thirty's with heart attacks, severe ones in the forty's. Impairment 
of the circulation in the feet and legs may be evident in the late thiity's 
and fortv's and disastrous results in the fifty's necessitating amputa- 
tions. '\^niat despair ensues when these problems are recognized. At the 
present time, life expectancy in the youn'T is some three quai-tere of 
the nonnal. but of course not all of tliis life is good life. 

Few of us have families without diabetes. Dr. Elliott Joslin's inter- 
est in this disease arose from his mother's case, and one of these 
atti-active, successfid, and vital young peoole here is a close blood rela- 
tive of mine. Onlv one of tlie-^e young alults. and that of couree ex- 
clude I'^reddy, is now free from the threatenin;.: changes which I have 
just described. Xew experimental wavs of supplying the deficit of in- 
svUin on demand are being explored, but when will they be available? 
It could and should be now. These young people, Ix^ginning with Bar- 
rie, will tell you what it is to have developed diabetes in early child- 
hood what it feels like to have this type ot diabetes as a young adult. 

Miss Merrill will tell the experiences of a mother and l3r. Chick the 
recent research advances. 

Mr. ROGERS. Thank you so much. 



STATEMEITT OF MISS BARKIE ORB, 

]\riss ORR. Thank you, Dr. "White, and thank you for lettuig us get 
a bite to eat. 

Now, witli a second wind. ^Vs you look at me, you may be saying to 
yourself "slie loolvs like a healthy S^-year-old."' This type of thinking 
certainly is not uncommon. 

Today I would like to speak to you for a few minutes on the sub- 
ject of diabetes and the future, not only for me, but also for the 
thousands of diabetics and prediabetics throughout the United States. 

Diabetes is a metabolic imbalance and not only affects the normal 
functions of the pancreas, but also many other parts of the human 
body: ICyes, heart, kidneys, circulatory system, reproductive system, 
and so forth. 

I would now like to state a case history of a 24-year-old white female 
who developed diabetes in 1954. She had the usual control problems 
during the age of 5 through 16. Migraine headaches were diagnosed 
at the age of 6. She also developed a urinary tract infection in 1969. 
Upon examination in 1970, eye hemorrhages were foimd and after 
many tests, it was decided that the laser beam should be used to stop 
the heraorrhaging. Subsequent laser beam treatments have been per- 
formed since 1970. 

This eye problem, in turn, brought up several questions concerning 
pregnancy and diabetes. With eye damage already diagnosed, there is 
a good possibility of incretised eye damage during pregnancy. There 
is also the chance of ineroasod kidney failure, since this patient had a 
kidney infection in 1967. This young woman is concerned about any 
future pregnancy because of the possibility of increased eye damage 
and kidney failure. Should she jeopardize her heaUli in order to bear 
a child, knowing other complications, such as blindness, heart failure, 
vascular problems, may occur? "Would it be .^elfish fo still want your 
own child knowing you may shorten your life ? A diabetic's life span is 
75 percent of a normal life s))an. This patient is concerned about en- 
dangering the child's life. Only 90 percent, of births to diabetic women 
survive compaivd to 9S percent survival of births to nondiabetic 
women. This patient is also taking medication twice daily for elevated 
blood pressure. At present, this patient appears to be in good spirits 
and other than insulin and blood pressure medication twice daily is 
on no other medication. 

"With many thousands of diabetics alreadv diagnosed and the many 
others who will become dial)etics during their life time, I feel it is 
imperative that we band together for one common cause to find a 
cure for diabetes. It is easy for you to say they look and act like they 
lead normal lives, however, when 3'ou walk through a hospital, clinic, 

•or doctor's office M-here physicians specialize in diabetes, you quickly 
i-ealize that we are not all as healthy as we appear. AVithout our daily 
injections of insulin, we cannot survive. Many complications do not 
outwardly show, but slowly, through time, dial^etes 13 destroying our 
bo<lies. 

Research is the only answer. If we hope to find a cure, time and 
money is needed as I am sure you are aware. The future for the dia- 
betic is, indeed a promising one. As Chairman of the Youth Commit- 
tee of the Joslin Diabetes Foundation, Inc., I have had the opportunity 
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to talk and work with many diabetics. I have come to the conclusion 
that the public must be macie more aware about diabetes so that they 
can better undersantd why we so desperately need funds to continue 
the research w*hich is now going on. 

Having had diabetes for 19 years, I am fully aware of the compli- 
cations that can develop as I am the case history which I just re- 
ferred to. 

Mr. ROGERS. Thank you very much, Miss Orr, for an excellent 
statement. 

STATEMENT OF MISS CHRIS WILSON 

Miss WiLSOTf. My name is Chris Wilson, I am a member of the Youth 
Committee of the Joslin Diabetes Foundation. I have had diabetes 
for 13 years and I am now 20 years old. 

I think it is best to explain to you what has happened to me as a 
diabetic. My situation will show just how complex and potentially 
dangerous diabetes can be. 

At the age of 6 I was losing weight, was very lethargic and showing 
typical symptoms, and was tested for many things but not for diabetes. 
On the verge of a diabetic coma it was discovered to be diabetes. At 
that point all I was told was to take insulin injections every dav and 
stay away from obvious sweets. Wlien I went for checkups my doctor 
never once—in 6 years, did a blood sugar test, which is the only real 
indication of how well the disease is oeing controlled. At 14 I was 
referred to a diabetic specialist. An example of his lack of knowledge 
about the importance of a balanced diet to control the disease was 
that he allowed me to go on a diet that consisted only of bananas. 
The implications of that are ob^dous, and I no longer went to see liim. 

At the age of 16 I developed diabetic retinopathy. This is caused 
by newly formed blood vessels in the retina which can eventually 
hemorrhage and result in blindness. At this point I was informed of 
a diabetic clinic where my eyes were treated with a laser. I also was 
involved in a teaching situation where I gained enough knowledge 
to put some control on my disease. 

My point to all this is to hopefully enable you to see the importance 
of proper education and continuing research in this field. Because 
of my newly acquired understanding and the research into retinopathy 
I have my sight. This is not to say that eye research is completed, quite 
the opposite; there are many, many doors to be opened in every aspect 
of diabetes. 

Thank you. 
Mr. ROGERS. Thank you so much, Miss Wilson. 
That was a very helpful statement. 

STATEMENT OF EDWAKD C. FERGUSON 

Mr. FERGUSON. My name is Edward C. Ferguson. I am 25 years 
old, living in Maiden, Mass. I was diagnosed as a diabetic at 13 years 
of age, and I am now taking insulin twice daily, totaling 54 units in 
all. I am a professional educator, teaching grades 5 and 6 in the public 
schools of Melrose, Mass. I am vice chairman of the youth committee 
of the Joslin Diabetes Foundation and have been working with 
diabetic children since I was 16 years old. 
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In February of this year I had the privilege of speaking before the 
Senate Subcommittee on Health, and at that time I discussed the 
urgent need for increased funds for the areas of research and educa- 
tion in diabetes. There are many stories which could be repeated here 
to illustrate the problems caused by diabetes and its complications. 
It is a frightening thing to watch a young adult as kidney problems 
develop, or as diabetic retinopathy unmercifully steals his vision. Yet, 
these things are happening, and not in isolated instances. Diabetes is 
the second leading cause of blindness in this coimtry and the fifth 
leading cause of death, as you know. 

These are truths that I and all diabetics must live with, but we 
cannot allow ourselves to be destroyed by this knowledge. The young 
diabetics I know are, in fact, very grateful to be alive, for we know 
what the outlook was for patients diagnosed before the discovery and 
availability of insulin in 1921 and 1922. The life expectancy of 2 years, 
while slowly starving to death, looks unbelievably black in compari- 
son to the many healthy, productive diabetics of today. 

Diabetics, even today, still face a very real challenge; namely, the 
complications which can arise due to our condition. The young 
diabetics I have talked with are very much aware of these 
complications. As Dr. White has expressed it, "The sword of Damocles 
is hanging over our heads." We understand the need for good control 
and how tliis may save us from the tragedy of blindness, kidney dis- 
orders, or heart problems. One fact that weighs heaviest on all of us 
is that even with the best control possible with present therapy, com- 
plications are still difficult to avoid. 

The young people of our country have never been noted for their 
patience and understanding of what, to them, is an intolerable situa- 
tion. "WTiy is the treatment of diabetes essentially the same today as 
it was 50 years ago? I do not discount the modifications and improve- 
ments, but when the scientific capability exists to reduce and ulti- 
matelv eliminate these complications we cannot be faulted for asking 
"TVTiy?" 

Federal funding of research programs is the means of reaching this 
goal. We can ask, even plead, for these funds, but it is up to the 
Government to provide them. The members of the Youth Committee 
have been giving of themselves in many service projects. We have 
developed educational material, organized discussion groups, and we 
have run special camping programs to help diabetic children prepare 
for the best possible future. It is, however, the scientific community 
which will take the necessary final steps in solving the problems we 
face. 

I know the solutions will take time and money, and hopefully luck 
will be with me and other young diabetics until they do come to pass. 
Right now, I optimistically look forward to a long, normal life span. 
I hope to marry and raise a family, but I am forced to wonder if only 
luck will enable my children to avoid the complications I now face. 

I cannot claim to speak for the 4^4 million Americans with diabetes. 
I only feel that our goals and desires are similar to those of people 
everywhere. To repeat, our condition is the fifth leading cause of 
deatli. and heart attacks, strokes, and kidney failure frequently evolve 
from diabetes. Birth defects and still births are associated with it 
and it is the second leading cause of blindness. 
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These are the problems that we know about. We also know they 
can bo solved. Xow is the time to act. 

I tlmnkyou. 
Mr. RooERS. Thank you. Mr. Fergnison. for all the activities in which 

you have participated in fighting diabetes. 

STATEMENT OF JAMES H. MOWBRAY 

Mr. MowBRAY. I would like to start by saying that I am very pleased 
to have this oppoi-tunity to stand before you today and speak of my 
feelings regarding the diabetic condition. I think you can help. I 
hope that you will leave this heaiing with an awareness of what the 
diabetic faces today and what possibilities lie ahead. 

I am the jDarent of two redheaded children aged 5 and 4. I am a 
practicing engineer working in the field of biomedical engineering, 
and discovered my diabetic condition during the first semester of my 
freshman year of college. 

I have personally lived with diabetes for 11 years now. During this 
time I have followed the progress in research with great interest 
and hope. My hope, of course, has always been that the diabetic con- 
dition will ultimately be truly and totally correctible. 

I must, however, point out that during the first few months after 
discovering my diabetes I resigned myself to the fact that I had a 
chronic condition that I would always have to live with. At that point 
in time I was invited by Dr. Priscilla "White to take part in the pro- 
duction of a film dealing with various aspects of the condition. Befoi-e 
the filming of the section that I was in, I reniember discussing with 
Dr. "WHiite the possibility of finding a cure. I must admit that I ex- 
pressed some skepticism. I remember vi\ddly Dr. White's reply. She 
was most positive and confident that a cure will be found. That was 
in the spring of 1962. At that time it seemed unrealistic to even 
atteniDt to guess at a timeframe for accomplishing my goal. I went 
awav from that conversation believing, but of course wondering 
"When?" 

^^ou might well ask why a real cure is so imi)ortant. After all, 
insulin was disovered over 50 years ago, and good control is possible 
today, isn't it? I would fii-st tell you some things wliirh people often 
consider as the reasons why a eure is needed. For instance, my friends 
think tliat it would be marvelous if I did not have to take injections 
twice a day. And they are also svmpathetic about my dietary restric- 
tions. I would just say that the injections are certainly tolerable and 
I enjoy my meals probably more than the average person. If I felt 
assured that I faced a future free of physical complications, I would 
have tio complaint with present therapy. Rut it is not as simple as 
that. I think that it is reasonable to anticipate progressing through 
life in an orderly growth fashion, and T would hope to enjoy each 
stage to its fullest. I fenr thnt as a diabetic I may face more of a 
disintegration in the future rather than a growth. T do believe that 
"good control" will post]3one or minimize potential complicMions. 
but I feel that only a cure will reduce the incidence among diabetics 
of vascular, renal, and retinal problems, as compared with the non- 
dialjctic population. 
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I hope that what I liave said thus far demonstrates to you that a 
cure is needed and that at the present moment diabetes is certainly 
not conquered. I think this is reason enough for you to consider 
suijporting diabetic researcli. I tliink there is even more reason why, 
at tlie present moment, research must be vigorously pursued. That 
reason is that we are so close to finding new and better answers. I 
say this in large part based on the opportunities I have had in the 
last year to view the research being conducted in the Elliott P. Joslin 
Research Laboratory. 

As a member of the Youth Committee of the Joslin Diabetes Foun- 
dation, Inc., I have met with membere of the researcli staff and dis- 
cussed their work with them. The message that I would carry from 
these meetings to you is that these research efforts are very near to 
paying off. 

In February of this j-ear hearings were held liefore the Senate 
Subcommittee on Health. Dr. George F. Cahill concluded his state- 
ment by saying: "Those of us in the field hope there will be no 
'diabetes' for you to consider in tlie not-too-distant future, and your 
present investment is therefore crucial." Dr. Alexander Marble simi- 
larly stated: "I believe that the time for action is now and with great 
force." I hope by appearing before you today that I can underline 
tlie direction needed and indicated by these statements. 

I did attend those hearings of Februarj^ 26 of this year. Those 
testifying for research funding were unanimous in calling for in- 
creased funding. I was somewhat perplexed by the proposed reduction 
in funding. This just is not the time to consider such reductions. I 
would again convey to you my belief that we are very near a break- 
tlirougli and that tliis is not the time to deny funds. I would suggest 
to j'ou that the future will judge us harshly if we do not pursue the 
acliievable. 

Thank you. 
Mr. ROGERS. Thank you, Mr. Mowbray. Your statement is most 

helpful to the committee. 

STATEMENT OF FREDEEICK F. SEAES 

Mr. SEARS. My name is Fred Sears. In September, I will have been a 
dialectic for 10 years. As you know, diabetes affects different pails of 
the bodj'. It can, in time cause a person to lose his or her vision, harden 
the arteries, and make people lose their limbs because diabetics are 
more susceptible to gangrene than people who are not diabetic. 

I remember that when I was just getting used to the idea of being 
a diabetic I had several problems. I would be invited to a fi'iend's 
house for the night, and would not be able to go because I did not know 
how to prepare and fix my own shot. My parents could not go away 
for the weekend soiuetimes because even though there are nui-ses avail- 
able to understand diabetes, they are hard to find. I was lucky. I found 
out about the Elliott P. Joslin Camp for Boys. There I learned how, 
with other diabetics my age, and some older and some younger, to 
give myself my own shot, and how to balance out my food intake with 
my diabetes. 

Some diabetics who have not gone to Joslin do not even know that 
they have to take insulin regularly. Thousands of people are not aware 
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tliat they have this condition now. The word "diabetes" stands for the 
"wasting disease". This meant that people used to die of it because they 
did not have insulin which burns up the sugar you eat and enables you 
to live. 

Some diabetics do not realize the importance of the foods they should 
have or not have. For example, if a diabetic does not have the foods he 
or she should have, such as milk or other proteins, they could go into 
a reaction. 

If a diabetic goes out on Halloween and eats all the candy he can get, 
he can possibly go into a coma, which could result in death. A great deal 
of the success of my diabetes is due to Joslin and I think it would be 
terrible if resesirch at Joslin could no longer move ahead because of 
lack of funds. There is also a Joslin camp run for girls, named after 
Nurse Clara Barton. These camps are pretty rare and it would be too 
bad if lack of funds were to be a negative factor for them in the future. 

I would like to become a doctor. One of my reasons for this is that 
I owe something to the people who helped me with my diabetes. I re- 
member the first time I went to the Joslin Clinic, and I was very scared. 
Dr. AVhite gave me a stethoscope, which I still have. This also helped 
me get started. I would like to prove that, in spite of diabetes, I can 
become a good surgeon. 

Diabetes research is the most important thing about diabetes right 
now. If a cure is invented or discovered, that would be great. Then 
there would be no need for diabetes camps. The fifth leading cause of 
death would be nonexistent. Some people would stop losing their limbs 
or eyesight. 

To me, this would be the gres^test possible thing that ever happened. 
I wouldn't have to watch my diet as carefully, or give myself injec- 
tions. All of this would be great, but there have to be funds for research 
to make this i^ossible. 

Inflation has a terrible effect on dial>etes research. When the prices 
go up, the same money buys less and, unfortunately, there was less 
fund-money last year, too. It is much more possible to find or invent 
a cure for diabetes with larger instead of smaller funds. "While diabetes 
cannot be cured tomorrow, without proper funds it probably never will 
be. 

It is possible that you. yourself, will become diabetic because in 20 
years one out of five people will be affected by diabetes. With 5 billion 
people inhabiting the earth at that time, this means that approximately 
1 billion people will be involved. These are the reasons why I think it is 
so important that funds be given to us for continuing research in the 
field of diabetes. 

Thank you. 
Mr. ROGERS. Thank you, Mr. Sears, for a most impressive statement. 

The committee will certainly consider your statement when we decide 
what future legislation to write. 

STATEMENT OF DR. DONNA YOUNGER 

Dr. YouNGEH. The tenor of my remarks is two points, really that the 
statistics you have been presented with over and over again do point to 
the need for responsible public approach I think to dealing with dia- 
betes and yet it has been I think a stepchild in terms of private and 
public funding because of the nature of the disease and that and the 
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importance of a broad program, tlie interest here in finding a cure is 
extremely important, but I think one of the things I appreciate about 
the bill is that it is more than that approach to rehabilitation and treat- 
ment, which I think is important currently. 

So in competing for the limited funds which are obviously going to 
l)c available from some of the remarks that came from the adminis- 
tration, people think it is important to realize that the end stage 
tragedy of diabetes truly is a di-ead disease that can compete with some 
of the "other things that receive much publicity in that regard, as you 
have heard many times today, including blinctness and gangrene and 
heart disease. 

You see these liealthy looking young people here today, but the 
people that couldn't come with us include a pharmacist that I left in 
the hospital today in his late fifties who had one leg amputated last 
year and lost his other leg last week because of blood vessel damage 
caused by diabetes. 

Although a very determined and strong man it is unlikely that he 
will be able to be rehabilitated successfully to bilateral artificial 
limbs because the same blood vessel disease has also injured his 
heart to the point that it is questionable whether he will be able to 
tolerate the strenuous exertion needed for this kind of rehabilitation. 

1 left another young man of 28 who was dying of kidney failure due 
to diabetes until he received a kidney transplant 3 weeks ago. It is 
too early to say whether this will ultimately be successful for this 
young man or not. 

Diabetes might be comnnred with an infectious disease that has a 
very long incubation i)eriod before the disabling symptoms become 
manifest. That's why the people who most people know have diabetes 
appear very well and therefore they don't reach the emotional state 
that some other diseases do. Not that this period of relative good 
health for the person with youth onset or insulin dependent diabetes 
is easy, as you nave heard the young people say. I left another 5-year- 
old girl with diabetes for I14 years whose mother called me earlier 
this week because her daughter had been unable to move her right ami 
or leg when she had tried to awaken her for the day. It was true that 
this was transient and gradually cleared over several hours after 
giving sugar, but can you ima^e the anguish of finding your 5-year- 
old child paralyzed on one side and knowing that this could recur 
unexpectedly at any time or any place. 

I have another patient, a very careful and intelligent civil engineer, 
who has limited motion in both shoulders, having broken one and 
dislocated the other in the violence of a convulsive hypoglycemic 
episode. This occurred in spite of very specific advice to allow sugars 
to nin high. When he had attempted to do so, he lost weight, was weak, 
tired, and unable to function satisfactorily at work or with his family 
which includes five children. I am citing these examples because the 
bill states "that uncontrolled diabetes significantly decreases life 
expectancy." However, the best treatment of diabetes today achieves 
only variable degress of uncontrol. 

In our office, the nurses check every diabetic patient for whom the 
laboratory reports a blood sugar that, in any one else, would be 
considered normal, because if the insulin-requiring diabetic comes 
this close to being "normal" even transiently, he may well have trouble 
with severe hypoglycemia before leaving the office or on the way home. 

28-803—74 7 
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Thus, the approach to preventing the end-stage tragedy of diabetes 
by so-called control of diabetes as currently known to medical science, 
is a goal that we aim for but cannot achieve. In fact, if we come close 
even transiently, we immediately insist that the patient take sugar 
to raise his blood sugar to abnormally high levels so that he can 
continue to function throughout the rest of the day. 

Insulin by injection does not turn on and off in response to the 
body's needs the way one's own internally secreted insulin does. The 
dose that is selected is therefore deliberately inadequate to take care 
of meals required for daily good nutrition in order to avoid the low 
blood sugar problems of sudden weakness, inability to function as 
we illustrated, poor vision, and slowed reflexes with marked increase in 
susceptibility to accidents such as auto accidents with their inherent 
danger to others as well as the patient. 

Because of the long number of years before the grossly disabling 
effects of diabetes take place, we all tend to think that this condition 
is not as vicious as some other dread diseases. Wlien one sees a young 
person in their 20's, 30's, or 40's over a period of several years lose 
eyesight, feet, and kidneys in a course complicated by infections, 
heart attacks, and strokes, the fact that we know he had this condi- 
tion for 10, 20, or more years prior to this end-stage tragedy does not 
make it less devastating than the death of a person with cancer, for 
instance, over a span of a few years. And blindness, heart attacks, 
strokes, and bilateral amputations are no less devastating in older 
people. In fact, the end-stage complications may be the first and 
dramatic presentation of the condition in adults. 

I recently saw a chiropodist who had gone blind over a period of 
a few months, whose previous health had been excellent in all respects. 
Tlie condition that accounted for his blindness was hemorrhaging 
within the eyes and tearing of the retinae for which there was no 
treatment. This is diabetic retinopathy. One may glibly talk about 
long-term careful treatment of diabetes to prevent disabling compli- 
cations, but this is meaningless in patients such as this one whose 
first presence was an irreversible major disability. A common pres- 
enation is the middle-aged or older patient whose diabetes is first 
diagnosed when he faces amputation because an infected foot will 
not heal. 

We know very little about what causes diabetes; or when it is 
present, how these devastating complications develop. We see a clus- 
tering in families that strongly suggest an inherited predisposition, 
and yet half of the youngsters have no relatives known to have 
diabetes at the time of onset. What can I say to the mother whose 
yoimgster needs injections every day, a restricted diet, and walks a 
tightrope between low blood sugars and diabetic coma, and still 
faces all of the end-stage problems we have been describing, when she 
looks at her other child and then turns to me and asks what can be done 
to prevent diabetes? Nothing. 

This does not minimize the importance of treating each one of these 
many millions of people with diabetes, as best we know how. The 
mortality of diabetic acidosis can be minimized by treatment. The 
body's defense against infection is better with good treatment. The 
psychological devastation of struggling with this monster 365 days 
a year can be ameliorated. It is amazing what an intensive educational 
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program m such mimdnne matters as diabetic foot hygriene can do to 
minimize the frequency of major occupational and daily living dis- 
abilities. The entire program requires much more intensive and wide- 
spread education of medical and paramedical personnel. 

Intensive programs for treatment and education must be readily 
accessible to all in their own language and cultural setting so that it 
can be applied meaningfully over a lifetime. We are all excited bv the 
increasing hints that a cure of diabetes is now conceivable, i^ not 
actual, Tlie possibiltity of cure of prevention of diabetes 5, 10. or 
more years from now means little to the man who was blinded with 
diabetes yesterday and needs rehabilitation today, the pei-son losing 
his limb today who needs training to use a prosthesis tomorrow, or 
the patient dying of kidney disease who needs a transplant this month. 

This is what the statistics of diabetes mean as they are manifest in 
individual human lives. This is the challenge of developing to its 
fullest the broad approach of the national diabetes program proposed 
in H.R. 4882. 

Mr. ROGERS. Thank you, Doctor. 

STATEMENT OF MRS. CLIITORD P. ROBERTSON 

Mrs. ROBERTSON. I am delighted to have this opportunity today to 
appear as a member of the delegation from the Joslin Diabetes 
Foundation. Diabetes is a very real problem to me, for I am the parent 
of a diabetic child. 

You have already heard Dr. Priscilla White say that of the members 
of the Joslin Youth Committee here today, two are still free of coni- 
plications arising from their diabetes. I am glad to say that my son, 
David, now in his mid-20's is also in this category; and naturally, like 
any parent of a diabetic child, I want to do everything I can to make 
sure that he remains healthy and can achieve the goals he has set 
for himself in his future life. 

One of these, of course, is to become a parent and raise a family of 
his own. We know that the chances of David's children becoming 
diabetic are better than average, and if there should be any diabetes 
in the family of the girl he marries, there will be a greater increased 
chance of diabetes appearing among his children—one can even say 
that this would become a probability. Diabetes is perhaps a "family 
disease," and we who have experienced it in our children must boar in 
mind our grandchildren as well as we, ourselves, are candidates for 
this disease. 

Dr. Elliott P. Joslins interest in diabetes developed from the fact 
that his mother became diabetic late in life, and just last j'ear his 
great-grandson developed diabetes at the age of 17. There is a gap of 
four generations between these two diabetics in the same family. This 
is a lesson for all of us to remember. 

Therefore, I am particularly concerned that sufficient f imds be made 
available from the Federal Government to carry the search for a 
means of prevention and care of diabetes to a successful conclusion. 
This must be done as quickly as possible. At this very moment, 
hundreds of thousands or our fellow Americans are threatened with 
severe and incapacitating, even fatal, complications arising from their 
diabetes. 
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One research project at the .Toslin Diabetes Foundation comes to 

mind in this context, namely, the study of prediabetes wiiich has been 
going on for many years. The physicians involved in this study are 
following several hundred prediabetic individuals—children of two 
diabetic parents and identical twins of a diabetic. They are observing 
all these people closely, as one by one they go on to develop true 
"diabetes. The objective is to find a traly predictive test which could be 
applied in mass screening, so that the 5i/4 million prediabetics now 
living in the United States can be easily identified. Tliere is no way 
to identify them at the present time, other than through knowledge 
of heredity, and since you have to go back several generations this is 
almost an impossibility. Diabetes was very frequently not diagnosed 
in previous generations, nor wfis it shown on death certificates. 

Thus, if a computerized pi-ofile of prediabetes could be found, and a 
quick, painless mass screening performed, we know that much can be 
done to delay the onset of diabetes and also perhaps to prevent the 
advei-se changes in the body which cause the terriole complications 
you are hearing so much about today. 

Wouldn't it be wonderful if all prediabetic and diabetic individuals 
could be identified, helped, and then—hopefully within a few yeare— 
cured of diabetes'(Is this pipe-dream ? 

Five years ago, the answer would have been, yes. it is a dream. But 
now, we can truly say that only the limitation of adequate fimding 
for diabetes research is holding back the dream from becoming reality. 

In the Elliott P. Joslin Research Laboratory, there is an animal 
which has been cured of total diabetes. You will hear more alwut this 
from Dr. Chick in a few minutes. I am sure that David would be 
delighted if he could be the first human diabetic to be cured. Every 
parent of a dial)etic child feels exactly as I do. We number in the 
millions, and I like to fe-el as I talk with you here today that I am 
saying what is in the hearts of all the fathers and mothers who could 
say to you, "Please save our children from blindness, early death, 
heart and kidney disease, and from mental and emotional anguish.'' 

Thank you very much. 
Mr. ROGERS. Thank you so much for your statement which is most 

helpful and makes all of us have a special feeling for this problem. 

STATEMENT OF DB. WILLIAM L. CHICK 

Dr. CHICK. Mr. Chairman, I don't know quite how to state this as far 
as this particular part of the session. 

You are probably aware of tlie fact the most significant break- 
throughs really in preventing or curing other costly diseases such as 
polio have been realized through basic research. 

I am sure vou are also aware of the fact that at present diabetes re- 
search both 111 our own laboratory at the Joslin and in other similar 
units is largely dependent upon XIH support. It is logical to assume 
that if progress toward finding a cure for diabetes is to continue 
then governmental su]>port must also continue, and furthermore, that 
if progress is to acc<>lcrate. then suport must also accelerate. 

I am pained to say that in the case of my own research project, at a 
time when the need to exjiand our efforts is most pressing, funds are 
actually decreasing. I have been led to understand that next year 
present NIH support for our project will be reduced 10 percent as part 
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of an aci*oss-the-board reduction in existin": {rrants. Tn addition T might 
also mention that plmsing out of the training grant at our laboratory 
and also of fellowship support and the reduction in phasing out of gen- 
eral research support we estimate has cost the laboratory a quarter ot 
a million dollare in support. 

In addition, it is curi-ently extremely difficult or totiilly impossible 
to obtain research support from private foundations. An example is 
the John A. Hartford Foundation in Now York which has so gen- 
erously helped to support a number of projects in the past, including 
our own. Because of financial difficulties involving A & P stock, they 
recently informed us that regardles of scientific merit, they would be 
unable to support any new proposals or requests for competitive i-e- 
newal (including our own) for at least 1 year, or possibly longer. 

Lack of vigorous support for diabetes research raises three serious 
questions: 

First, since juvenile diabetics now survive through maturity and 
have children, the number of diabetics in the general population will 
continually increase. How will we deal with the problem of caring for 
larger and larger numbers of diabetic patients ? 

Second, there is concern as to whethei- commercial supplies of insulin 
will prove sufficient to meet demands over the next one or two decades. 
If not, how will we treat the one-half million patients in this country 
who curently require daily injections of insulin to remain alive ? 

Third, recent experiments in our laboratorj' have demonstrated that 
implantation of insulin-producing cells grown in tissue culture will 
cure severely diabetic laboratorA' lodents. 

How can these findings be developed into a practical means for treat- 
ing human diabetes without support for additional tissue culture and 
implantation studies both by our own and by other groups ? 

I might add that progress in accumulating a sufficiently large bank 
of insulin producing cells for our implantation work has recently been 
.severely hampered by lack of funds for new pensonnel, for equipment, 
and for construction of additional tissue culture facilities. ' 

Thank you. 
I might also comment on a comment made by Dr. Field concerning 

the cure for polio. This is of great interest to me because Dr. John 
Anders, who, as you know, is one of the founders of virology and was 
instrumental in enabling a cure foi- polio to come about and is quit© 
interested in our own work and we have collaborated with his group in 
some of our projects, but I might say this collaboration, however, has 
been seriously hurt by lack of funds to build additional facilities which 
would enable us to handle some of these potentially hazardous viruses. 

ilr. RooERS. May I ask yoti about the jK)ssible breakthrough where 
the animal has been cured ? Could you tell us a little bit about that? 

Mr. CHTCK. Well, I would like to comment basically on two break- 
throughs which I feel really are very significant and as to which I per- 
.sonally feel that a major amount of funding should be directed. 

One is the project going on in a laboratory directed by Stewart 
Soeldner on an important beta cell. 

Mr. RofiKRS. What is his name ? 
Dr. CniCK. Dr. Stewart .Soeldner. S-o-e-l-d-n-e-r. 
Mr. RooERS. Where is he located ? 
Dr. CiiiCK. He is located at the Joslin Laboratory. 
Mr. ROGERS. Thank you. 
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Dr. CHICK. This is one area which really offers the potentiality for a 
so-called "cure for diabetes'' in the foreseeable future. 

The second is the possibility of being able to implant insulin pro- 
ducing cells into human diabetics whether these be freshly isolated 
cells or cells that have been maintained in tissue culture or actually in 
the test tube for variable periods of time. 

Work involving implantation of tlie freshly isolated cells is going 
on at other laboratories in his country. As far as I know, work in- 
volving implantation of cells growing in a monolaic culture is at this 
time only going on in our own laboratories at Joslin. 

This work involves removing pancreas from new bom rats. These 
cells in these pancreas are disassociated and they are essentially main- 
tained in a sterile nutrient medium within an incubator within the 
laboratory for variable periods of time ranging up to several weeks, 
at which time they can be liarvested and injected into animals which 
have been made diabetic with chemicals. 

The results of our preliminary experiments appear exceedingly 
promising. 

Mr. KoGKRS. I think it would be well if you could let us have an 
outlined statement on these two particular research projects, the name 
of the investigator, and the funding that would be necessary, I would 
like to take it up with the committee when I receive it. 

Dr. CHICK. 1 might mention that we have at this point not applied 
to the National Institutes of Health for supplemental funding for 
these projects, mainly because it takes immediately somewhere between 
1 to 3 months of constant work to write up a grant. 

Mr. ROGERS. YOU send it to me and we will see if we can't cut down 
on the time. Just give me a little summary. 

Dr. CHICK. The only point I try to make here is this. 
Mr. ROGERS. I undei-stand. 
Dr. CHICK. We hate to invest the time when we know that the chance 

of getting the grant funded are so low. 
Mr. ROGERS. Well, I can understand that feeling. I hope we can 

change a little of that. 
Dr. White? 
Dr. AVHITE. Thank you very much. I think it is evident we support 

the bill H.R. 4882. 
Mr. ROGERS. I would like to say, on behalf of the committee, that 

the testimony has been most impressive and I hope many people all 
over the coimrty will have the opportunity to read it. I think they will. 
Certainly, it will be brought to the attention of the Congress. I think 
you have made a real impact. 

Dr. WnriE. Thank you. 
May John speak a minute ? 
Mr. ROGERS. Yes. 

STATEMENT OF JOHN MASON 

MT. MASON. I am John Mason and I am from Woods Hole as Dr. 
White mentioned in the beginning. 

Unfortunately, I don't have a written statement prepared as I was 
just blown in from the sea by the fate of the winds and I can only say I 
hope the same winds which brought me the good fortune to be here do 
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the same for the ship of state and steer it in the direction to look 
favorably upon the bill we are considering here today. 

I would just like to shortly mention one thing that I think has been 
a little bit passed over. I feel, as I say, very fortunate to be here today 
for three basic reasons. One is the Joslin Clinic which taught me every- 
thing I know about how to handle the disease. 

The second is Dr. Priscilla White, whom I consider a sincere com- 
rade and who has enabled me to handle the problem which I have, and 
the third is my parents whose love and devotion and help all through 
my life has enabled me to go through the past 15 years with diabetes. 
i could be sitting here, as many people mentioned, with a white 

cane in my hand not being able to look at you, or possibly in a wheel- 
chair without a foot or leg, but I am not iJecause of these three things 
that have given me the ability to look at life and to deal with it to 
this point in time successfully. 

But, as we all know, that is not the way it is intended to be forever 
and I think probably one of the reasons that we are all here is that 
we feel that diabetes is one of the least understood by the general 
public of the diseases. 

"Wo talk about it being the fifth killer or the seventh, depending 
on who is talking, but still it is a major killer and yet the general 
public is not aware of that. 

Maybe that is not so hard to understand when a national agency 
claims that diabetes is one of the most widespread and important of 
their focuses, yet for fiscal 1974, it only delegates 5 percent of their 
budget to it. 

I think I would make an analogy of the understanding, the gen- 
eral understanding of cancer, to the use by physicians of bloodletting 
versus the use of penicillin. 

I think the analogy is not too for off base. But diabetes is not only 
a physical problem, but an emotional problem that Dr. Younger men- 
tioned and I think that is a very serious problem because as young 
children we are very susceptible to our emotions. 

It takes, obviously, money for research and things like that, but it 
also takes Imowledgc: it takes information of the general public to be 
able to handle a problem like this. I would just like to give two quick 
instances before I close of things that have come to my attention. 

One was from a father, on the very vessel I just left, who just dis- 
covered that his daughter, 3 weeks overdue in pregnancy, had just been 
diagnosed as a diabetic. 

Having seen me use a needle every morning on the boat, he was 
aware of my problem and came to me with one of the longest and 
saddest faces I have ever seen and asked me what was in store for his 
daughter and for his grandchild. 

There was not much I could tell him except that under the good con- 
trol that I have been able to maintain with the help of Dr. lATiite and 
the Joslin Clinic there were great possibilities, but he didn't know, he 
was not aware, he was scared. 

The second instance is a personal instance which, because of good 
family background, was only a minor catastrophe but, given another 
family, might have been a major catastrophe. 

Picture, if you will, a l.'i-year-old child sitting on the backstairs of 
his house while his parents who have imdergone the tension of this 
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disease for 2 years, due to a ^eat deal of tension, in a discussion, say 
that they wished tlie child could have died rather than undergo the 
possibility which may be in store and the child hearing that statement 
f i-om his own mother. 

This could be a severe disaster in any family and believe me in many 
cases I am sure that it has occurred and caused many children to rebel. 
Perhaps even ending in their own death from rebellion. 

I feel very fortunate to be here to have had these few seconds of 
your time. 1 only ask you to consider that you are in control of the 
Eossibility of 20 years from now, myself, being able to come back 

er in the same condition that I am in now and speak to you on tlie 
same subject. 

Thank you, sir. 
Mr. ROGERS. Thank you very much, Mr. Mason, for a very impressive 

statement. Hopefully this committee can take action that will enable 
you to visit us in 20 years and I am sure this conmiittee will do what it 
can. 

Before we adjourn I might say the committee would like to give 
each of these young people a book on the Capitol as a memento of their 
visit here. 

We appreciate, Dr. White, your p.iesence here today and the help you 
have given the committee. 

Thanks to all of you, the session today has been most helpful. 
The committee stands adjourned until Wednesday at 10 o'clock. 
[Whereupon, at 1:40 p.m. the committee adjourned, to reconvene 

at 10 a.m., Wednesday, August 1,1973.] 



NATIONAL DIABETES ACT OF 1973 

WEDNESDAY, AUGUST  1,  1973 

HOUSE OF KEPRESENTATIVES, 
SUBCOMMITTEE ON PUBLIC HEALTH AND ENVIRONMENT, 

COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
Washingtan, D.C. 

The subcommittee met at 10 a.m., pursuant to notice, in room 2216, 
Kayburn House Office Building, Hon. Paul G.  Rogers, chairman, 
presiding. 

Mr. ROGERS. Tlie subcommittee will come to order, please. We are 
continuing our hearings on proposed legislation to amend the P>ahlic 
Health Act to expand the authority of the National Institute of Ar- 
thritis, Metabolism, and Digestive Diseases in order to advance the na- 
tional attack on diabetes. 

Our first witness this morning is our distinguished colleague from 
Michigan who has been a driving force in the Congress for action on 
this legislation and is the author of a number of bills to focus in on this 
problem. 

We welcome him, and will be pleased to have him come to the com- 
mittee now, the Honorable Guy Vander Jagt. 

STATEMENT OF HON. GUY VANDER JAGT. A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF MICHIGAN 

Mr. VANDER JAGT. Thank you very much, Mr. Chairman, and mem- 
bers of the subcommittee. I am very, very gi*ateful that this committee 
is holding hearings on this legislation, the National Diabetes Act of 
1973. That appreciation is underscored bv my own awareness of the 
almost awesome list of responsibilities Ix'iore tliis committee, making 
it, I think, one of the busiest and hardest working subcommittees in 
the Congress. 

And on the theory that actions speak louder than words, I would 
like to demonstrate that appreciation by giving only a very brief oral 
statement, submitting to you my formal statement for the record. 

Mr. ROGERS. And without objection, your statement will be made a 
part of the record following your oral presentation. 

Mr. VANDER JAGT. I feel secure in demonstrating my appreciation in 
this way, because I am aware of the outstanding medical testimony 
and case history that the committee received on Friday, and of the 
vei-y excellent witnesses that are yet to appear. 

I would like the thrust of my remarks to be directed to only one 
concern, and that is that the committee take the subject of diabetes 
from the bottom of the pile and put it on the top of that very immense 
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pile of concerns that the committee has; that diabetes be moved from 
the back burner to the committee's front burner. 

I am convinced that if that is done, the great sensitivity, the intelli- 
gence and the commitment that this committee has demonstrated in 
formulating great health legislation iu the past, will result in a 
strengthening of the Federal commitment to the attack on diabetes. 

I am convinced that that would be the result because the need is 
so overwhelming. Diabetes is the fifth leading cause of death in the 
United States, the second leading cause of blindness, and a major 
cause of heart attack. One out of every 45 Americans at the instant 
that we sit here is suffering from diabetes. If you break that down into 
family groups, 1 out of every 10 Americans right now has his life 
dii-cctly affected by diabetes. 

And I think a good indication of diabetes' prevalence is that 100 
of our colleagues have cosponsored this legislation, many of them 
because they themselves or an immediate member of their family 
is suffering from this very dread disease. 

I think it would be safe to say that there is no disease in America 
from which more Americans suffer, yet about which less is known, than 
diabetes. That is not too surprising, because right now diabetes is 
buried deep amid the many concerns of the National Institute of 
Arthritis, Metabolism, and Digestive Diseases. 

One-half of 1 percent of the budget of NIH is devoted to the 
attack on this disease, which is the fifth leading cause of death in 
America, the disease, that affects dii-ectly the lives of 1 out of every 
10 Americans. 

I think you will hear testimony—if you have not already heard 
it^—that we are on the verge of some very significant medical break- 
throughs in diabetes, but whether those breakthroughs come will 
depend on whether or not this committee and the Congress provides 
the impetus to push over the top on the breakthroughs. 

In a representative study in Michigan covering 1 million school- 
children, it was discovered that 1 out of 600 children were suffering 
from diabetes. Our general assumption has been that diabetes occurs 
in 1 out of 2,,500 persons. I tliink that shows the inadequacy of even 
our knoAvledge of incidence of this disease. 

So this legislation, or some related means of strengthening the 
national attack on dialwtes, can very literally give hope and help 
to millions of Americans today. For many of them, their lives depend 
on what this committee does. 

I simply close by raising the poet's rhetorical question, "If not 
now, then when ? If not you, then who ?" 

Thank you very much. 
Mr. EooERS. Thank you very much for an excellent statement. I 

am sure that the committee is anxious to try to do something in this 
area. We are having some problems this year in that field, but I am 
hopeful that the committee can design some legislation that will 
be helpful. 

Mr. VANDER JAGT. Thank you verj' much. 
[Mr. Vander Jagt's prepared statement follows:] 
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STATEMENT OF HON. GUY VANDER JAOT, A REPRESENTATIVE IN CONGRESS FROM THE 
STATE OF MICHIGAN 

Mr. Chairman, as the sponsor of II.R. 4882 and related bills I am deeply grateful 
that you and your subcommittee colleagues, despite an awesome legislative 
schedule, have convened hearings on the adequacy of Federal efforts to overcome 
the disease of diabetes. I am confident that these session.*! will lead to an increased 
commitment of our resources to meet this expanding health problem. 

Last Friday, the subcommittee heard extensive testimony on diabetes from the 
medical community, and also heard from a number of young people who are fac- 
ing the future under this affliction. In recognition of your schedule and of tlie 
outstanding testimony that you already have heard and will hear later today, 
I will be very brief. 

In his .statement on Friday, Dr. John Zapp, Deputy A.ssistant Secretary for 
Legislation, Department of Health, Education and Welfare, said, "A major 
reason for the establishment in lO.TO of the NIAMDD was to focus the national 
research effort on the problem of metabolic diseases, among which diabetes is the 
most widespread and important." 1 appreciate Dr. Zapp's description of diabetes' 
severity and significance, even if I do not share his conclusions as to the adequacy 
of current Federal support of research, training and demonstration programs in 
this field. I merely point to the level of funding for diabetes within the Institute 
and related agencies to illustrate that this disease is not receiving the emphasis 
in Federal health initiatives which its importanc<» warrants. 

Mr. Chairman, Friday's testimony should totally dispell any notion that dia- 
betics who take the prescribed insulin shots live completely normal lives. I'liysi- 
cally and emotionally, in their family life and in occupational roles, diabetics 
live with serious debilitation. Yet we too often dismiss this problem as if it has 
been eradicated by the availal)ility of insulin. But events such as the recent death 
of .Tackle Robinson jar us back to reality. We know so little about a disease that 
affects so many of our people, about a disease that is a leading cause of l)lind- 
ness and a major cau.se of heart attacks, strokes and blood vessel disorder, that 
sharply reduce life expectancy and causes millions of people to observe n strict 
regimen. It is a costly di.sease, not only in terms of national income lost by per.sons 
who are unable to work or severely restricted in their occupations, but also in 
terms of the expense which individuals and families who experience it must meet 
in order to sustain life. 

A recent Michigan survey of more than 1 million school children revealed that 
1 child out of every ."SST has diabetes. This statistic contrasts sharjiiy with the 
traditional national estimate of 1 in every 2500. The disparity in statistics itself 
expresses the inadequacy of o'lr detection programs. 

]Mr. Chairman, the portion of II.R. 4882 that is identified as "Findings and 
Declaration of Purpose" speaks to the enormous need for expanded efforts at 
early detection of diabetes, at re.search into better means of treating the di.sea.se 
and at a means of preventing its onset. We need additional personnel who have the 
skills to apply improved treatment and to counsel those persons who become 
diabetic or who face its complications. You have heard that dramatic break- 
throughs may be very close, yet can only he achieved with an acceleration of 
Federal support. In my view it is tragic that this nation is devoting only about 
11.2.5 per diabetic each year for research and related activities. 

98 Members of the House, in joining Congres.sman Bill Steiger and myself aa 
sponsors of H.R. 4882. urge this subcommittee to chart an expanded course, 
integrate<l with other health program.*, that will give a higher priority to the 
health needs of 5 million diabetic American.*. We look at II.R. 4882 as a working 
imiJer. as a draft embodying basic components and a conmiitment which we hope 
this subcommittee, the architect of many outstanding health programs, will 
evaluate in its deliberations. 

I appreciate this opportunity to api)ear before you. and to seek the enactment 
of legislation which will respond in an effective manner to the growing preva- 
lence of diabetes among American children and adults. 

Thank you very much, Mr. Chairman. 

Mr. RooKRS. Thank you for your good work and your interest, ilr. 
Hastings? 

Mr. HARTTXGS. I have no questions, Mr. Chairman. I do want to add 
to what the chairman has said; certainly this subconunittee is more 
than willing to pui-sue the persistency oi yourself, Mr. Vander Jagt. 
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I -would hope that all of the people in the country who are close to the 
problems of diabetes will undei-stand that it has been your pei-sistence 
that has brought this matter as far as it has been brought, mainly be- 
cause of your efforts, and we will obviously try to respond to the 
problem. 

Thank you. 
:Mr. Vander JAGT. I thank my colleagiies from New York. 
Mr. KoGERS. Thank you for your presence today. 
Without objection, the chaii- wishes to place in the record, as though 

read, statements submitted by Congressman William B. Widnall of 
New Jersey, Robert H. Mollohan of West Virginia, Jack Brinkley of 
Georgia, Edwin B. Forsythe of New Jersey, Robert H. Steele of Con- 
necticut, and William S. C!olien of Maine. 

STATEMENT OF HON. WILUAM B. WIDNALL, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NEW JERSEY 

Mr. WIDNALL. Mr. Chairman, I appreciate the opportunity to express 
my views on H.R. 6192, the National Diabetes Act. I strongly support 
this legislation, which will provide a concerted effort to ad\'ance the 
national attack on diabetes. 

The Federal Government is the largest sponsor of dialietes research 
in the Ignited States. In fact, approximately 97 percent of all diabetes 
research is Government sponored. Virtually all research is conducted 
wider the National Institute of Arthritis, iyietabolism, and Digestive 
Diseases. 

H.R. 6192 mandates the director of the Institute to develop a 
program to expand, intensify and coordinate the Institute's activities 
respecting diabetes and related diseases. Both research and public 
education about the problem of diabetes will be expanded, and at 
least 15 centers for research and demonstration of clinical techniques 
will be established. An Interagency Technical Committee will coordi- 
nate those aspects of all Federal health programs and activities 
relating to diabetCvS. Finally, sufficient funding is provided by H.R. 
6192 for this intensified attack on diabetes. 

One must consider tlie devastating effects of diabetes to understand 
the importance of this legislation. Diabetes is the second or third 
leading cause of blindness, and the fifth to seventh leading ca\ise of 
death in the Ignited States. Almost 4 million Americans are diagnosed 
to have diabetes, and an additional 2 million persons are estimated 
to suffer from undiagnosed diabetes. An additional 5 million persons 
carry the potential to become diabetes, along with the almost 6 million 
presently afflicted. In the United States alone there are over 300,000 
new cases annually, and it has been estimated that in 2 years 1 out 
of 2.5 Americans will fall prey to diabetes. 

Diabetes is a complicated disease for which there is no permanent 
cure. It is considered a hereditary disorder, causing an inability to 
metabolize carbohydrates. Symptoms of dial)etes include weakness, 
loss of weight, excessive hunger, and thirst, increased urination and 
occasionally arrested growth. Since the discovery of insulin 50 veara 
ago. there have been no significant breakthroughs either in knowledge 
of the cause of diabetes or in scientific discoveries leading t<iward 
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its cure, nor are any significant breakthroughs anticipated in the 
near future. 

Part of the reason for this failure has been a lack of concerted and 
high priority governmental efforts to find a cure for this disease. 
Diabetes' annual economic cost is estimated to be approximately 
$2 billion, including medical costs, drugs and manpower loss. "When 
one considei-s liow the Nation's strength has been sapped because 
of diabetes, the importance of H.R. 6192 becomes clear. This bill 
will provide an enective mechanism and sufficient funding for a 
concerted attack on diabetes. Although expenditures on diabetes 
research and education will increase from previous levels, the end 
result of the National Dialjct^s Act's success will be savings to 
America in the long run. I strongly support this necessary, salutai-y 
and humane legislation. 

STATEMENT OF HON. ROBERT H. MOLLOHAN, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF WEST VIRGINIA 

Mr. MoLixjHAN. I am very pleased that the Subcommittee on Health 
and Environment has taken up consideration of H.R. 4882 and related 
bills designed to step up efforts to successfully deal with the problem 
of diabetes. 

We know that diabetes is the fifth leading cause of death from 
disease in the T'nited States. We also know that this disease is the 
second leading cause of new cases of blindness. We know that dialx-tes 
is a primar}' cause of circulatory ailments and thus contributes to 
heart attacks and amputations. But there are other things we do not 
know. For exanii)le. how many of our citizens actually suffer from 
dial)etes? This we don't know because, at least from v.-hat officials 
in my State tell me. we do not have an effective reporting system. 
Tiie cases that are diagnosed apparently represent only tiie "tip of 
the iceberg." The next ([uestion, tlien, is: How many of our citizens 
have diabetes but do not realize it ? This is an important consideration 
because early detection is essential if this affliction is to be successfully 
treated before it causes physical damage. It is my hope that the legisla- 
tion under consideration will provide for improved reporting and 
early detection systems so that health officials can do more, and do it 
more quickly, and thereby assi.st the afflicted before thej' suffer irrep- 
arable physical harm from dialictes. 

There are many other unresolved questions that only research can 
answer. What causes diabetes? Is it hereditary? Can life-long dietary 
habits cause diabetes ? 

Tliis disease, like many others, attack our elderly citizens much 
more prominently than persons in other age brackets. Yet, persons 
of all ages aie susceptible to it. even the very young. I^et me offer as a 
very poignant example a letter T received recently from a constituent: 

>f.v (innghtPr hati been a diahptic since age 6. Fortunately, her diabetes was 
(liiignosed relatively soon after tlie symptoms developed so that, apiiarently, 
only a minimum of damage was done to body tissue by reason of high sugar 
level. 

From my exi)erlence with my daughter and from study I have undertaken since 
her diabetes was first diagnose<l, it is apparent to me that the symptoms of 
diabetes, imrtieularly in cliildren, are usually so sulitle in develojiing nnd so 
close to the symptoms of other less significant childhood maladies that only 
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opport"" r good medical examination and laboratory work can detect the 
""- rly stages. 

^f the disease pointedly emphasizes the need for greater research 
. ^i, by application of Improved medical techniques, the disease can be 

uiagnosed at an earlier stage, many of the problems generally faced by diabetics 
in their later years might be reduced or even eliminated. This probability alone 
iiinlces funding for research imperative. Consider, however, the possibility that 
j-esearch can ultimately eliminate the need for insulin injection by finding a 
suitable oral substitute for medication, or even can find a way to cure the 
disease. 

In three paragraphs this constituent has intelligently and con- 
cisely explained why diabetes legislation is so important. More re- 
search is badly needed so that this man's daughter and other 
youngstere do not have to live the rest of their livp^ facing the dis- 
comfort and inconvenience of daily insulin injections. Research is es- 
sential because it holds the key to a possible cure for this dasease, 
a cure that, if foimd, would also spare from danger and impairment 
millions of Americans not yet born. 

In the past several years, the Federal Grovemment has made laud- 
able efforts to improve research and treatment for heart attacks and 
cancer, two major killers. Diabetes is a serious problem, as well. Un- 
fortunately, it has to this point been largely a "silent" disease with 
few large organizations or important individuals leading efforts to 
make us aware of how widespread and serious a problem diabetes is 
and what has to be done. 

Only through expanded research can diabetes be successfully con- 
trolled and, hopefully, ultimately eradicated. This goal cannot be 
achieved without the Federal assistance envisioned in H.R. 4882 and 
related measures. It is my hope, therefore, that the members of this 
subcommittee will favorably report this legislation so that the entire 
Congress will have the opportunity to lend its support to the control 
and eradication of his dread affliction. 

STATEMENT OF HON. JACK BRINKLEY, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF GEORGIA 

Mr. BRINKLET. Mr. Chairman and members of the subcommittee. I 
am indeed happy to join with you in an effort to advance the national 
attack on diabetes. Since there is an alarming increase in the number 
of diabetes cases in our country, it is time that legislative action be 
taken to investigate the prevention and control of this incurable 
disease. 

Diabetes has not only drawn the attention of this subcommittee, 
but has caused many concerned citizens throughout the United States 
to focus upon the widespread effects, symptoms, prevention, and 
therapy of diabetes; however, Mr. Chairman, there is a largo number 
of the American people who are not familiar with any of the preven- 
tive and therapy methods used to treat this disease. 

H.R. 6193 has adequate provisions to inform individuals of diag- 
nostic, prevention, and treatment methods of diabetes. "We must 
remember that the economically and educationally deprived person 
may not know about the establishment of federally funded programs 
to combat diabetes; also he may ncA'er inquire alxjut such programs. 
Since they caimot reach us, we must contact them through well man- 
aged programs. 
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Another reason why I am pleased to cosponsor H.K. 6193 is the 
fact that there is an increasing measure of diabetes among our scliool- 
age children. First of all, Mr. Chairman, it is imperative that some 
steps be taken to pi'omote good health in our Nation. Secondly, I 
think we should not allow our youth to he defeated by the effects of 
diabetes in their efforts to actualize potentials which are so vital to 
the success of our country. 

A machine that needs repairing cannot function properly, if at all; 
conversely, a diseased body cannot produce efficiently. There is a 
simple solution for a malfunctioning machine and that is to manu- 
facture new parts to replace old ones or even replace the machine. It 
is a great deal more complicated to keep a human machine producing, 
especially when it is highly susceptible to disease. If the simple solu- 
tion of manufacturing parts for a machine were true with the human 
organism, all our problems would be solved. I am forced to believe that 
something can be done to reduce the diabetic's chances of being totally 
stricken by the many complications of diabetes. 

In conclusion, Mr. Chainnan, this is one of the most crucial stages of 
our decisiomnaking process, especially when approximately 5 million 
^Vmericans and their families will benefit from the enactment of this 
legislation. Advancements in this area will reduce our national dia- 
betes statistics. Furthermore, enactment of H.R. 6193 will show the 
concern of Congress regarding one of this Nation's major health 
problems. Mr. Chairm:in, I strongly support this bill because it 
laimches a national attack on diabetes. I am sure tliat many diabetics 
across the rountiy will be highly appreciative of the concern of Con- 
gress in getting this legislation into effect. 

We must not cease our efforts until this national attack on diabetes 
is a reality. Diabetes will not become inactive while we are making 
a decision, but will continue to take lives and drive diabetics into an 
invalid, physical state. Immediate congressional action is certainly 
warranted. 

STATEMENT OF HON. EDWIN B. FORSYTHE, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NEW JERSEY 

Mr. FoRSYTiiE. Mr. Chairman, first I would like to say that I am 
most grateful for the opportunity to testify in support of H.R. 4882, 
the "National Diabetes Act of 1973" and that I am very pleased your 
subcommittee is conducting hearings on this important legislation. 

I am sure that the facts relating to diabetes arc well known by 
members of this subcommittee, but I would like to summarize some of 
the most striking statistics on this disease. Clearly, diabetes is a major 
health problem in the United States. It aflBicts approximately 5 million 
Americans. It is the fifth leading cause of deatn from disease, result- 
ing in approximately 35,000 deaths annually. It is also the second 
leading cause of new cases of blindness in our countiy. Aside from the 
great human cost in suffering and loss of life, the annual cost to our 
economy of diabetes is estimated to be $2 billion, including medical 
costs, drucs, and loss of manpower. 

In addition, complications of diabetes may lead to many other 
serious health problems, such as deterioration of the blood vessels, the 
kidneys, the nervous system and, particularly, the retina of the eye. 
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Earlier this year, testimony before the Senat-e Select Committee on 
Nutrition and Human Needs I'ndicated that mortality rates attributable 
to diabetes have increased steadily over the past 20 years. It was also 
revealed that, based on the widely held belief that susceptibility to 
diabetes is caused by a genetic defect, about 5 percent—some 10 million 
people—in the United States arc p:enetically liable to the disease. While 
diabetes is probably the most common disease with a major frenetic 
component as its cause, since the discovei-j' of insulin to control the 
symptoms of diabetes some 50 years ago, there have been no signifi- 
cant breakthroughs in finding the cause of or cure for this disease. 
However, as one researcher stated during the Senate hearings, "ge- 
netically determined disease can be successfully treated, and diabetes 
is no exception. T^^len we know the primary defect of this disease, a 
'cure' will be found." 

Clearly, more research is needed. The report prepared by the Na- 
tional Institutes of Health for the HEW appropriations subcom- 
mittee this year confirms this need and indicates some of the many 
areas where further work on diabetes can and should be done. Some 
of the avenues to be explored include investigating the possibility of 
an infectious cause of diabetes, particularly in juvenile dialietes; 
further studies of the effects of nutrition on the incidence and treat- 
ment of diabetes; additional research on new methods of insulin syn- 
thesis and continued work on new developments in kidney transplants 
in juvenile diabetics. 

Contrasted with this need is the fact that there has been a consistent 
decrease m Federal fimds for diabetes prosrrams since 1070. Tliat is 
why legislation to expand the authority of the National Institute of 
Arthritis, Metabolism and Digestive Diseases to advance the national 
attack on diabetes is so important. 

Under H.I?. 4882, a national diabetes program would be established 
to expand and coordinate all NIH activities involving diabetes. Sup- 
port would be provided for research into the causes, prevention, and 
control of the disease as well as for the training of specialized health 
personnel. This bill would also require the establishment of not less 
than 1.5 research and demonstration centers for diabetes throughout 
the Nation. 

H.R. 4882 authorizes appropriations to carry out these programs at 
levels of $25, $35, and $45 million for the next 3 fiscal years. 

In closing, I would like to share with you portions of a very 
thouglitful and moving letter which I received recently from one of my 
constituents, Mrs. Rita Castro, of Cherry Hill. N.J. ilrs. Castro is 
the mother of a 9-year-old juv-enile diabetic. I believe that her plea 
for a greater Federal commitment in the fight against diabetes speaks 
for itself. 

Mrs. Castro writes: 
BoiiiK the mother of a child, who was diasnosed diabetic at 8 years of age, 

I have had to learn to accept many painful facts of life for him. Not the least 
amoiiK them is having to administer two insulin shots a day to him, a highly 
rertriotlve diet for an active child, and ditficnlties in obtaining health insurance 
for him. T can accept these facts because they enable him to lead a relatively 
normal life and enable us to love and enjoy him. 

Tliere are, however, painful facts of life for him I can't accept. I can't accept 
the horrible complications of this disease that my good care and concern will 
not even prevent (diabetic blindness, stroke, and kidney failure). 

Tliere is, however, a way that we may be able to prevent these before the 
diseases of my .son and other diabetics reach these stages, and that is with re- 
search. That, of course, takes Federal concern and Federal funds. 
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STATEMENT OF HON. ROBERT H. STEELE, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF CONNECTICUT 

Mr. STEELE. Mr. Chairman, members of the subcommittee, I ap- 
preciate this opportunity to present to the Subcommittee on Public 
Health and Environment testimony on behalf of the National Diabetes 
Act of 1973. 

Let me fii-st extend to you my most personal appreciation for hold- 
ing: these hearings. The subcommittee has done a great deal to famil- 
iarize the Congress with the heretofore little-undei-stood and little- 
explored area of diabetes. The time is ripe for a well-coordinated na- 
tional effort to control more eilectively and perhaps to cure dialwtes, 
and to provide an organized national format for diabetes education. 
These hearings on legislation now before this subcommitt-ee represent 
a significant st<'p toward that goal. 

For many yesirs, diabetes has been overlooked by Congress, by the 
executive agencies, and by the public in general. "VVlienever the ques- 
tion of Federal support for medical research has arisen, diabetes 
has received only low-priority funding. 

Why has this been the case ? The reason lies in the fact that diabetes 
does not have the dramatic character of cancer or polio or heart dise^i.se. 
Although it is the fifth leading killer disease in the country, it takes 
its toll in slow, subtle, and often invisible ways. It results in quiet, but 
lethal, degeneration of body organs. Its manner is sober and pro- 
tracted, not instant or violent—and for this reason, the cruelty of 
diabetes often escapes public attention. 

Moreover, diabetes is partially controllable through the use of in- 
sulin, and this has tended to diminish the sense of urgency about find- 
ing a cure which usually surrounds such dreaded diseases. With in- 
sulin, diabetes allows its victims to give the appearance of living a 
"normal" life, seeminglv different from yours and mine only in re- 
quiring special medication and dieitary caution. Since the diabetic 
under most circumstances does not look any different because of this 
disease, is not confined to permanent or long-term inclinic treatment, 
and does not face death in the immediate future as a result of having 
diabetes, the Federal Government has closed its eyes to his desjxirate 
needs. 

CHANGES  IN  DIABETICS   CONCEPTS 

Today, we are learning that this view is very much in error. We are 
learning that diabetes is among the most serious diseases affecting 
our population. 

The statistics for diabetes are overwhelming. Conservative estimates 
are that more than 5 million Americans have been diagnosed as dia- 
betic, and for each known diabetic as many as 3 other persons may 
carry an undetected genetic inheritance of diab<>tes. This means that 
1 of every 10 Americans is a potential, if not actual, victim of the 
emotional, physical, and economic pain of diabetes. 

Beyond the present diabetes population stati.stics, the outlook for 
the future is ev^en more distressing. Because diabetes involves a ge- 
netic factor, and due to the life-prolonging use of insulin since lil^l,. 
the number of diabetics in the United States is growing at a rate that 
easily exceeds the growth rate of the general population. As more and 
more diabetics live to the age of marriage and begin to raise families, 
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more and more children with diabetic genetic traits are bom. In fact, 
it is estimated that the diabetic population increases geometrically by 
10 percent each year, and that by 1980 one of every five Americans will 
have dial)etes or its genetic potential. 

What do these millions of diabetics suffer? First, they must endure 
the daily rigor of regulating their blood sugar levels, always in fear 
of physical advei-sity ranging from minor pain to diabetic coma. "While 
victims of the adult form of diabetes can control their disease with 
dietary' restrictions and oral medication, the 1 million-plus victims 
of juvenile diabetics require daily or twice-daily injections of insulin 
to maintain fundamental body functions. In itself, this simple control 
of diabetes constitutes a significant national health hardship. 

But the diabetic suffers more than the physical and emotional 
adversity of diabetes itself. He is also prey to the secondary compli- 
cations that more often than not accompany diabetes. Although insulin 
treatment extends the life of the diabetic and avoids the early death 
that once was inevitable, it often results in the certain deterioration of 
the cardiovascular organs of the body. This may take the form of 
kidney failure, epidermal ulcers, and/or gangrenous extremities ne- 
cessitating amputation. It may also take the form of diabetic retinop- 
athy—destruction of the blood vessels in the eye leading to com- 
plete blindness. And often it means early death—the average diabetic 
can expect to live one-third less the time that you or I will live. 

The dreadful significance of diabetes is clear. It is the fifth leading 
cause of death in the United States, and ranks higher when many 
deaths attributed to heart attack, neurological disintegration, kidney 
disease, and other causes that result directly from diabetes are included. 
It is the second leading cause of blindness. It limits life expectancy to 
17 years after onset for adults and 28 yeare for children. It increases 
the chance of infant death in diabetic pregnancy. And—as if this 
massive human toil were not sufficients—its toll in economic terms 
is staggering: Including the impact of premature death, sickness, 
increased insurance rates, and medical diagnosis and treatment, dia- 
betes costs over $2 billion annually, with some estimates as high as 
$41/2 billion. 

From these two statistics, two basic facts emerge: First, our present 
conceptual view of diabetes has been inadequate, and second, diabetes 
looms larger every year in the future of the health of the American 
people. 

In respect to our diabetes concepts, we now know that diabetes is 
not a simple disease, easily treated with insulin injections. Rather, 
it is a complex disease system, which leads from simple insufficiencies 
in blood sugar levels to much more complex cardiovascular decay. And 
insulin is merely a control, able to prolong the life of the diabetic but 
not able to protect him from a myriad of other illnesses and afflictions. 
Insnl in is a stopgap discovery: it is not a final cure. 

Further, we now know that, beyond the present situation, the health 
problem represented by diabetes will worsen in the coming years. The 
percentage of the population of this country which either has in fact 
or is genetically inclined toward diabetes will grow; the number who 
suffer from diabetes-related ailments will grow; and the annual cost 
of diabetes will grow. 
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Obviously, diabetes presents a public health problem of alarming 
proportions. But what has been the reaction of the Federal Govern- 
ment tluis far'( Rather than mandating a full-scale national coimnit- 
ment to progress in diabetes control, it has done just the opposite. 
Whereas in fiscal year 1973 Federal diabetes research fimds totaled 
$8 million, for fiscal year 1974 HEW has proposed a 10-percent, $1 
million cutback. I can hardly see how this can be considered evidence 
of a firm Federal commitment to the Nation's diabetic population, 
although the Department has claimed otherwise before this subcom- 
mittee. 

It is my belief that this commitment would best be provided by 
tlie diabetes legislation now before this subcommittee and the Ap- 
propriations Committee. 

TWO-PRONGBa) APPROACH 

The current state of diabetes research and treatment calls for a 
two-pronged attack—strengthening the long-term, institutional struc- 
tures available to diabetes researchers and educators, and funneling an 
interim appropriation to diabetes research groups in order to main- 
tain vital research programs that are threatened by projected money 
sliortages. It is the former approach—strengthening the institutional 
means of dealing with diabetes—on which this subcommittee must 
act. The vehicle for that action, in my opinion, should be the National 
Diabetes Act of 1973 (H.R. 4882), of which 1 am a cosponsor. 

Ijet me briefly comment on this important bill. If enacted, H.R. 
4882 would move in two directions to bring us closer to a diabetes 
cure. In the first place, it specifies the development of a coordinated 
national diabetes program, under the authority of the National Insti- 
tute of Arthritis, ^letabolism, and Digestive Diseases. Presently, 
there is no such program. Diabetes research and education as they now 
exist are fragmented across the country, with no major coordinative 
body to assure cooperation and avoid duplication of efforts. This bill 
would provide the authoritv for that coordination. With an organized 
and streamlined system of research and information dissemmation, 
and with improved means of public, professional, and patient edu- 
cation, we can bring both public awareness of diabetes and medical 
research for diabetes controls into sharp focus, thereby accelerating 
pi-ogress toward a cure. 

Second, H.R. 4882, provides for brick and mortar, in tlie form 
of no less than 15 research, training, demonstration, and prevention 
centers. The importance of these centers, which would complement 
already operating private and public diabetes facilities, is self-evident. 
It has been projected before tliis subcommittee that only 20 percent 
of approved diabetes research grjints will be funded this year—that 
means that the talents of 4 out of .5 iTsearch scientists wl>o want to 
pursue diabetes studies will be lost. These centers will provide valuable 
opportunities for much of these wasted research abilities. Further, 
thiough their detection and prevention programs, the centers will 
contribute greatly to the direct alleviation of tJie sufferings of diabetic 
Americans. For tlie 5 million known diabetics, and for the 10 million 
more potential diabetics (those with dialwtic genetic traits), the 15 
or more centers will represent a firm beginning toward a strong net- 
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work of institutions designed specifically for combating diabetes. 
They will symbolize, in brick, equpment, and personnel, the intensi- 
fied Federal commitment to a diabetes cure. 

In order to finance tliis coordinated program and these centers, 
H.R. 4882 provides authorizations in the amounts of $2.5 million for 
fiscal year 1974, $35 million for fiscal year 1975, and $45 million for 
fiscal year 1976. 

Perhaps I can highlight the importance of this long-range forti- 
fication of diabetes institutional by outlining the second prong of my 
approach to diabetes in this congressional session. There is right now a 
desperate need in some research laboratories for emergency funding 
i-elief to keep vital diabetes projects alive. At least four prominent 
research groups across the country are near to a major breakthrough— 
the ability to implant cells in the pancreas which restore the insulin- 
secreting function lacking in diabetics. This discovery could mean the 
cure for the 5-million-plus diabetics in the United States. Yet, due to 
a lack of funds, these projects are about to close or to be drastically 
curtailed. Thus, while possibly on the eve of a monumental break- 
through, the lights in these laboratories could go out. And it is im- 
portant to remember that cell implantation represents only one of 
many areas in which significant diabetes research is taking plac*. 

To insure that these and other projects do not die. I have introduced 
a bill (H.R. 9304), now before the Appropriations Committee, which 
would appropriate $20 million in emergency funding for dialietes 
research. It is my prayer that this one-time dollar boost, by keeping 
th<^se projects going and by providing money for a numlier of pres- 
ently unfunded projects, can push us through some of the major 
barriers now confronting researchers. 

But this bill is only an interim measure. It makes emergency funds 
available for 1 year, but it does not change the fact that these—and 
indeed most—diabetes researcli groups must work on a month-to- 
month basis, never sure, of continued funding for any length of time. 

"What is really needed, as has been pointed out repeatedly in these 
hearings, is a means of guaranteeing continued long-term support for 
diabetes research efforts. It is toward this goal that H.R. 48S2 is 
dii-ected. By establishing a well-coordinated national j)rogram form 
diabetes, falling within the permanent authority of the NIAMDD, 
and by providing for the opening of a large number of research and 
prevention centers. Congress will have signaled through concrete 
action its determination to minimize the sufferings of growing diabetic 
population as rapidly and completelj' as possible. 

ECONOMIC   PERSPECTm? 

Let me make one final point. Beyond its immense costs in human 
lives, suffering, and grief, diabetes inflicts huge economic adversity in 
the United States. Diabetes is more than a national health problem; 
it is an expensive one. Its raw economics prove the value of the con- 
gressional action proposed here. For example: H.R. 4882 authorizes 
for fiscal year 1974 $25 million for the diabetes prevention and con- 
trol program. Using the conservative 5 million diabetes popiilatibn 
estimate, that is only $5 per known dial)etic. The average, diabetic 
spends that much every Aveek for medication and treatment. In 2 days, 
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diabetics spond more to care for their disease than the Federal 
Government spends in a year to cure it. 

The rate or return for the investment under consideration is phe- 
nomenal—a $2 billion yearly expense wiped out with a $2o to $45 
million infusion of research ifunds. Clearly—and even without taking 
into account at all the physical and emotional hardships diabetes 
causes—an expanded Federal commitment to a diabetes cure repre- 
sents legislating at its wisest. 

In closing, I must emphasize to the subcommittee how essential this 
diabetes bill is. It will provide education and hope for millions of 
diabetics—hope that they will be cured, and hope that their doscend- 
ents will not have to face the possibility of a dialectic life. But even 
more importantly, it will provide a sound, concrete program for the 
realization of those ho]>es, through national coordination of dial)etes 
research and education and through the creation of physical i)lants 
for carrying out that research and education. And in making these 
provisions, H.R. 4882 authorizes only modest sums of money for 
probing what is now understood to be one of the Nation's most deadly 
diseases. Unarguably, it is a strong and reasonable piece of legislation. 

It is my belief that the sul)committee shares this viewpoint, and that 
these hearings will come to l)e known as a major turning point in the 
conquest of diabetes mellitus. 

I am eagerly looking forward to your favorable action on the Na- 
tional Diabetes Act of 1973. 

Thank you very much for this opportunity to submit this testimony 
into the subcommittee hearing record. 

STATEMENT OF HON. WILLIAM S. COHEN, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF MAINE 

Mr. CoTiEX. It is my privilege today to oflfer support for legislation 
introduced earlier this year by my collciigues, Congressmen Vander 
Jagt and Steiger, to initiate an attack on diabetes, one of the leading 
health problems in the Nation. Tliis legislation, the National Dialwtes 
Act of 1973 (H.R. 8882). would expand the authority of the National 
Institute of Arthritis. AIptalK)lism. and Digestive Diseases to launch 
a long overdue national attack on the disease. 

The ne^d for this legislation is underscored by the fact that dia- 
betes remains an extremely prevalent and complicated disease for 
which there is no cure. The national morbidity and mortalitv statistics 
for diabetes are difficult to assess because this hereditary disease not 
only affects the metabolism of carbohydrates—fats and proteins—but 
has long-term degenerative effects on the small blood vessels and the 
cardiovascular system. Thus, it is probable that many statistics listing 
the cause of death as "heart disea.se." "kidney disease." and "stroke" 
may actually 1>e concealing the tnie magnitude of the effect of diabetes. 
But let us nonetheless examine those statistics as they are understood 
today. 

It has been variously estimated by the National Center for Health 
Statistics, the American Diabetes Association, and the biomedical com- 
munity at large that as many as .5 to 1,0 million people are afflicted with 
diabetes and that more than half this numlier are presently un- 
diagnosed. The National Center for Health Statistics, for instance, 
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lists 3.8 million people as diagnosed diabetics in 1972 and 2 millon 
undiagnosed cases for a total of 6.8 million people. It is estimated 
that there are 325,000 new cases of diabetes in the Nation each year 
and that from 35,000 to 38,000 die from the disease annually. The 
latter statistic does not include deaths from heart disease, stroke, and 
kidney disease. 

Because diabetes has been identified as a hereditary (genetic) disease, 
it has been estimated that from 10 to 20 percent of the population 
carries the trait and that by 1980, one in five people will either be 
afflicted with the disease outright or carry it as a genetic trait to be 
passed on to their offspring. This statistic is particularly awesome 
when one considers that the reproductive capacity of the general 
diabetes i>opulation is not adversely affected enough to prevent the 
rapid proliferation of the disease. Thus it is further estimated that 
the incidence of diabetes will geometrically progi'ess at a rate of 10 
percent annually. Some experts have predicted a virtually total dia- 
betic society within five generations if the disease is not checked soon. 

To summarize these statistics, it is variously estimated that diabetes 
is the fifth to seventh leading cause of death and the second to third 
leading cause of blindness in the Nation. In terms of economic impact, 
tlie annual cost of diabetes is estimated to be approximately $2 billion. 
Yet less than $10 million annually is spent by the Federal Goverament 
for diabetes programs. This amounts to about $1.60 ])er diabetic victim 
per year and this figure is threatened with a further reduction to 
$1.25 in fiscal year 1974. I^et us further examine these puzzling Federal 
fuiuling figures for all aspects of diabetes research and control. 

To begin with, the Federal Government is the largest sponsor of 
diabetes research in the Nation. Most funds for this research—71 
percent—are administered by the National Institutes of Health, specif- 
ically by the National Institute of Arthritis. Metabolism, and Diges- 
tive Diseases and by the National Eye Institute. An additional 13 
percent of all diabetes research money originates from other Federal 
sources. The remaining 16 percent originates from non-Federal, pri- 
vate foundations such as the American Diabetes Association. Thus the 
Federal Government is responsible for 84 percent of all funds spent 
for diabetes research. 

In terms of actual Federal moneys spent for diabetes research, the 
largest budget is controlled by the National Institute of Arthritis. 
Jletabolism, and Digestive Diseases. In fiscal year 1974, this budget is 
estimated to he $7.1 million. An additional $1.6 million is indicated 
for the National Eye Institute for research on diabetic retinopathy. 
If one excludes funds spent for basic endocrinological and metalwlic 
research, the total Federal expenditure for diabetes, as mentioned 
earlier, is less than $10 million. Juxtaposed against the 5 million or 
more people estimated to be afflicted with diabetes in one form or 
another at an annual cost to the U.S. economy of $2 billion, this sum 
is inadeouate to the point of ridicule. And, while the incidence of 
diabetes is shown to bo incron?;inflr at the rate of 10 percent per year, 
the Federal commitment for diabetes research has steadily decreased, 
rather than increased, since 1969. For example, the principal NIH 
budget for diabetes programs ha,s decreased from slightly more than 
$9 million in fiscal year 1969 to slightly more than an estimated $7 
million in fiscal year 1974, a $2 million decrease in 5 years. This 
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decrease is all the more significant when one considers the negative 
impact of inflation on the buying power of the research dollar during 
this period. 

One clear answer to this extraordinary dilemma is that Federal 
funds for diabetes research must be increased substantially. The 
statistic of 2 million undiagnosed diabetics in this country provides a 
compelling argument for stronger Federal health delivery and research 
programs geared to diagnose, control the symptoms, and prevent 
long-term vascular degeneration caused by diabetes. 

The National Diabetes Act of 1973 H.R. 4882 would be a major 
step toward solving some of these problems I have described. The bill 
would direct the establishment of a national diabetes program to 
expand, intensify, and coordinate the activities of the National 
Institute of Arthritis, Metabolism, and Digestive Disease.s relative in 
its diabetes programs. It would provide for expanded research obli- 
gations, increased educational efforts, and professional programs 
associated with the disease. To carry out a successful program for 
diabetes prevention, control, and treatment, the act would authorize 
an appropriation of $25 million in fiscal j^ear 1973, $35 million in 
fiscal year 1974, and $45 million in fiscal j'ear 1975. 

The provisions of this act offer effective means for utilizing our 
enormous health resources to fight this increasingly prevalent and 
economically disastrous disease, not only at the Federal level, btit at 
the local government and non-Federal levels. It would, for example, 
direct the National Institute of Arthritis, Metabolism, and Digestive 
Diseases to cooperate with other Federal health agencies, as well as 
State, local, regional, and nonprofit health facilities to prevent, 
diagnose, and control the disease, particularly in children. 

In short, the act would be a first step in pi'oviding sufficient Federal 
funds to implement a truly meaningful national assault on diabetes. 
I strongly urge the adoption of H.R. 4882. 

Mr. RoGKTjs. Our next witness is Mr. Robert Kronowitt, chairman of 
the board of direx^tors. Juvenile Diabetes Foundation, Fort Lauderdale, 
Fla., accompanied by Gar\' Kleiman. We welcome you gentlemen, par- 
tioularl}- bemg from Florida. I know of the good work j'ou have done. 
The contact we have had has been most helpful in determining for me 
personally tiie problems involved in this disease and the necessity for 
greater emphasis in research. 

We welcome you to the committee. 

STATEMENTS OF ROBERT KRONOWITT, CHAIRMAN, BOARD OF DI- 
RECTORS, JUVENILE DIABETES FOUNDATION; AND GARY 
KLEIMAN, MIAMI BEACH, FLA. 

Mr. KRONOWITT. Thank you, sir. I am going to read a prepared 
statement, Mr. Rogers, and there is much more feeling than we can 
put in a prejiared statement, but I think you all know how we do feel. 

Gentlemen, we thank you for the opportunity to testify befoi-e 
your committee. 

I am here as chairman of the board of the Juvenile Dialietes 
Foundation, formed less than 3 years ago by a group of parents of 
children with juvenile diabetes who were gravely concerned about the 
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appalling lack of information available about juvenile diabetes and 
tlie quality of the information that was available. 

It quickly became apparent that the basic tenets of the foundation— 
namely, dissemination of information and education, family covmsel- 
ing. and funding of research—needed a priority rating. That priority 
has been given to the funding of research to find the answers that 
ultimately may save our children's lives. 

To establish our credibility as spokesmen for a rapidly growing 
and extremely concerned group, the following facts are pertinent. 
The Juvenile Diabetes Foundation became a national organization 
just .5 months ago—there are now chapters forming in 17 States, 
representing thousands of families, with applications from many 
othere. The reason for this explosive growth, in our view, has l)een that 
we have supplied a focal point for all those who do not understand why 
so little has been done in the past, for those who are disenchanted with 
the ])ublic information available. 

I do not wisli to belabor the statistics concerning diabetes in general 
and juvenile diabetes in particular. I will touch only briefly in this 
statement on a very few of the relevant figures—for ample, testimony 
has been heard before this committee from eminent physicians, investi- 
gators, and concerned individuals that diabetes is a devastatingly 
serious disease that has been shunted aside as the stepchild of major 
chronic diseases. 

At the outset. I submit the testimony of Carl Stenzler. chairman of 
the Commonwealth of Pennsylvania Governor's Committee on Dia- 
betes and Blindness given before the U.S. Senate Subcommittee on 
Health. Februar>'26.197.V 

I also submit the testimony given by Mrs. Edwin Ducat, president 
of the Juvenile Diabetes Foundation, at that same hearing.^ Their 
testimony attests that juvenile diabetes kills, blinds, and maims our 
children in f righteningly increasing munbers every year. 

To list quickly the figures: 
There are 12 million diagiiosed and undiagnosed diabetics in the 

TTni ted States. 
There are 1 million juvenile (insulin-dependent) diabetics. 
And nO percent of all juvenile diabetics will suffer one or more of 

its devastating complications: Kidney failure; stroke; blindness; 
amputations; or death within 27 years of the onset of the disease. 

Rut these are statistics, and all of us become inured to them. We 
tend to forget just what these statistics mean. Sitting with me is Gary 
Kleiman, 20 years old, a juvenile diabetic for 12 years. Gary, like a 
inillion othcr-s with juvenile diabetes, took his insulin .shot daily, 
watched his diet, took care of himself under the finest medical super- 
•N-ision available. He was an amateur tennis champion, a talented art 
majoi'. Fifteen months ago his eyes began to hemorrhage. He is now 
totally blind in one eye with 30 percent vision in the other and waiting 
daily for the final hemorrhaging that will mean total blindnej^s. 

WP have many such case histories that wc could read into this record. 
This is not an isolated case. It is but one of the 155.000 cases of retinop- 
athv in this countrv that no amoimt of prior care can prevent. 

But there is another aspect to the story of diabetes which is the 
basic pui'pose of this testimony. 

' Tile tPTt of thp Rtntpmpnts mav bp found in the printed hparlnes of the Committee on 
Labor and Public Welfare. Pnbpommlttee on Health. t'.S. Senate, held February 26, 1»73, 
entitled "National Diabetes Research and Education Act, 1973." 
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That part of the story concerns the very real hope that the ultimate 
answer to those devastating complications is witliin tlie reach of re- 
searchers, not just within our lifetime, not just within a decade, but 
well within the next few years. 

Existing research programs have already made diabetic rats non- 
diabetic. Kesearchers have already shown that insulin-producing cells 
can be reproduced in the laboratory and can serve as a transplant re- 
source in smaller animals. Experimentation is now being done in this 
area on primates and is in urgent need of support. Other areas of inves- 
tigation are concerned with the artificial pancreas, fundamental causes 
of the vascular disease in association with diabetes, to revei-se and 
prevent vascular deterioration, but these are areas for the medical 
profession to discuss and identify. 

Thus, major breakthi-oughs are possible although no one is in a 
position to project a timetable. Tiie important point to be made is that 
these ongoing programs are on the verge of termination simply for 
lack of money. We will be please<l to identify those programs across 
the countrv—all previously approved, but not fiuided by the NIH— 
with specific details as to pi'ogram funding needed, and the date it is 
anticipated that these programs will be terminated for lack of funds. 

Mr. RooERS. I think it would be very helpful to the committee to 
have this information if you will make it available. 

Mr. KRONOWITT. We shall have it to you within a week, sir. 
Mr. ROGERS. Thank you. 
[The information requested was not available to the committee at 

the time of printing:] 
Mr. KRONOWITT. If research funds are not available, people in 

dialjetes research naturally will have to look for woik in other fields, 
and may not be able to resume their work in diabetes since research 
can't be turned on and off with the flip of a switch. It may be too late 
and years of progress will be lost. In the meantime, the anmuxi finan- 
cial cost of diabetes to this Nation of $41/2 billion, and the horrendous 
cost in human life and suffering will go on, all for the lack of appro- 
priate action in sufficient time. 

We need bill H.R. 4882 to attack the underlying causes of dial>et<>s, 
and we also need imediate emergency funding of existing research pro- 
grams to prevent their imminent dismantling. 

We place in your hands the lives of a million juvenile diabetics, 
11 million more adult diabetics, and the concern of their families for a 
total of appix)ximately 50 million persons—one-fourth of your entii-e 
constituency. 

I submit an article from the New York Times dated Washington, 
July 26,1973 [see p. 116], which stipulates that $1.1 billion in health 
funds approjjriated by Congiess have not been spent by the health- 
re.lated agencies of the Department of Health, Education, and Welfare. 

To the average layman who looks to our Government and our 
elected representatives to act on our behalf, it is incomprehensible 
that a billion doUai-s should lie fallow- while one one-hundredth of that 
amount would give 12 million citizens an excellent chance for avoiding 
death or slow destniction, organ by organ, from the ravages of dia- 
betes. 

The Juvenile Diabetes Foundation shall do everything within its 
power to support a viable research program in diabetes—^thousands 
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upon thousands of parents of juvenile diabetics across the country 
are giving their support in the effort to maintain these research pro- 
grams that hold the promise of an end to mankind's oldest recognized 
scourge. But help is needed now. 

We are vitally concerned with the length of time needed to imple- 
ment the allocation of money so desperately needed. We urge particular 
attention to existing programs. We believe the magnitude of the prob- 
lem has been amply substantiated, and feel that while careful scruti- 
nizing of viable programs is a necessity, delay in funding will prove 
that caution has resulted in the irretrievable loss of lives and time. 

We ask that this committee find the means to fund now those 
recognized research progi-ams—approved by the NIH—before these 
programs are dismantled and the years and lives are lost. 

Control is not a cure. It keeps a diabetic alive. 
Diabetes is a sentence of death for 50 percent of all its victims. 
Those who point with pride at their longevity in living with 

diabetes do a disservice to that 50 percent with juvenile diabetes. 
Thank you, sir. 
[The article from the New York Times, referred to follows:] 

[From the New York Times] 

A BILLION IN HEALTH FUNDS FOUND UNSPENT BY HEW 

(By Harold M. Schmeck, Jr.) 

WASHINGTON, July 26.—During the last y^ar, the Nixon Administration did 
not spend nearly $l.l-billion in funds Congress had intended for major health 
programs, according to figures obtained by the House Commerce Committee. 

The total withheld was more than one-fifth of the roughly $4.75!)-billlon 
allotted to the Health Services and Mental Health Administration and the 
National Institutes of Health, the two largest health-related agencies of the 
Department of Health, Education, and Welfare. 

The discrepancies between funds available for spending and funds spent 
were found in the mass of data sent to D)ngress by the Department 

This led to an exchange of letters between the Commerce Committee chairman. 
Representative Harley O. Staggers, Democrat of West Virginia, and Caspar 
W. Weinberger. Secretary of Health, Education, and Welfare. 

"I am dismayed that you have felt it appropriate to Impound the billion 
dollars your letter describes," Mr. Staggers said in the latest letter, which he made 
public. "I am not convinced that this is legal, necessary, or In the best interests 
of the people of our nation." 

He asked the Secretary for program-by-program justification for not si)ending 
the money that was allocated in the continuing Congressional resolution under 
which the department's spending was authorized during the 197.3 fiscal year. 

The funds authorized by the resolution were, in effect, appropriations. They 
were handled through the resolution mechanism because of the President's 
veto of the health appropriation bill for 1D7.3. 

In a letter to Mr. Staggers, Secretary Weinberger defended the withholding 
of the funds as legal, but a spokesman for the Commerce Committee said there 
had not yet been a reply to the request for a program-by-program analysis. 

A detailed breakdown of the unspent funds showed that even some of the 
programs given special public emphasis by the President were affected. For 
example, the National Cancer Institute left $58,859,000 unsixint In a total budget 
authority of $492,205,000. 

The National Heart and Lung Institute left unspent $44,217,000 from its per- 
missible spending level of $.S00-million. 

Most severely hit were Federal mental health programs of $743,723,000 avail- 
able, $199,209,000 was unspent. 

The Administration's decision not to spend such large sums that had in effect, 
been appropriated was criticized sharply today by Representative Paul G. 
Rogers, chairman of the Commerce Committee's Health and Environment sub- 
committee. 
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Mr. Rogers, Demolcrat of Florida, said the Administration was not carrying 
«ut the laws passed by the Congress and was thus distorting the constitutional 
premise of the separation of powers. 

Saying he considered It a "very serious situation," Mr. Rogers suggested It 
might be necessary to hold hearings on the subject and even to call for the 
resignations of officials who refuse to carry out the laws Involved. 

In his letter to Secretary Weinberger, Mr. Staggers said the programs in ques- 
tion had been created to meet specific needs, such as protection from disease, 
health manpower, blomedlcal research and improved health services of many 
kinds. 

"Unless these needs in fact do not exist, or have been met, or are being met 
by alternative superior programs, then these Impoundments must be considered 
a sad failure of our Government's com:nltment to serve its people," the letter 
said. 

A spokesman for the Department of Health. Education, and Welfare said 
there would be no comment until Mr. Weinberger hud replied to Mr. Staggers' 
latest letter. 

Mr. ROGERS. Thank you very much, Mr. Kronowitt, for an excellent 
statement the concern that you and your foundation have, has pro- 
vided the impetus which will allow us to try to do something with this 
problem. 

Mr. Preyer? 
Mr. PRETEE. Thank you, Mr. Chairman. And I also want to thank 

you for a veiy powerful statement. It's good to have Gary here. We 
wish him luck. 

I was particularly intereste-d in your suggestion that major break- 
throughs are possible, and I think we will want to go into tlie nature 
of those, but perhaps some of the medical professoi-s that will be here 
later will give us the opportunity to do that. 

You have given us a verj' good framework for discussing this bill. 
I appreciate your testimony. 

Mr. KRONOWITT. Mr. Chairman, can Mr. Kleiman say a few words? 
Mr. ROGERS. Yes; I thought I would call on Gar\', but let's see if 

any of the members have any questions of you first. 
Mr. CARTER. Thank you, Mr. Chairman. Lot me congratulate 

you on your interest in diabetes, Mr. Kronowitt. It causes much more 
difficulty throughout our country tlian the proportionate support 
which has been given to it. It's really a dread disease. 

I notice that you figure that approximately 5 percent of our young- 
sters—a little more than 5 percent.—of our people throughout the 
the country—are affected by diabetes. 

Along with that, our young people who liave diabetes are imable to 
take the oral medication, is that not correct ? 

Mr. KROXOWITT. That is correct, sir. 
Mr. C^VRTER. As in most ca.ses of juvenile diabetes, patients are un- 

able to take oral medicines, which make it very difficult. 
Have you had an opportunity to check the genetic factors in relation 

to diabetes ? 
Mr. liRONOWiTT. Mr. Carter, I have read all the testimony given 

on Friday, and it's the same kind of thing that we have checked into 
at some length. There is a great deal of evidence that one of the causes 
of diabetes is hereditary, a genetic defect. 

There is also some evidence to the fact tliat it may be caused in some 
cases by a virus. There is so much work to be done on the basics of this, 
that there really isn't any complete agreement as to a single cause. 
It may be several diseases in one. 
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Mr. CARTER. And it is closely related to arteriosclerosis? 
Mr. KRONOWITT. Very closelj-, sir. 
The oral medication you spoke of is a chemical which stimulates 

the pancreas to produce insulin. In a juvenile diabetic, no amount of 
oral medication would be effective. The pancreas simplj' does not 
produce insulin, and it must l)e taken by injection. 

Mr. CARTER. I have been very mucli interested in this disease, and 
I never thought it had the support which it should have. Pei-sonallv, 
I will support it, and try to give it the support which it so rightly 
deserves. It's one of the dread diseases afflictmg a large proportion of 
our population. 

I want to thank you for your presentation. 
Mr. KRONOWITT. Thank you, sir. 
Mr. ROGERS. Mr. Hastings ? 
Mr. HASTINGS. Thank you. Mr. Chairman. I have no c^uestions. I 

would just like to make a comment, doctor, that I, along with my col- 
leagues, certainl}' am most interested, and we will do our utmost to 
trj- to bo of some assistance. 

I am particularly interested in the project that the chairman has 
asked you to identify. That will be extremely helpful if you provide 
that list of research projects that you say are scheduled to be ter- 
minated. 

Tliank you very much for your testimony. 
Mr. KRONOWITT. Thank you, sir. 
Mr. ROGERS. Mr. Nelsen ? Mr. Heinz ? 
Mr. HEINZ. Thank you, Mr. Chairman. 
I'd like to thank Mr. Kronowitt and Mr. Kleiman for being with us. 

I was particularly interested in, as expressed earlier by the members 
of the committee, the possibilities of making some real progress in 
this area. And I was previously aware, of course, of the impoundment 
of funds, whose impoundment had been made public, I believe, on 
July 26 just last month. 

I would just like to take this opportunity to express how much the 
revelation of that information underscores to me the need for the 
Congress to enact good and responsible antiimpoundment legislation. 

That shoTild go hand in hand, I feel, for the benefit of all our people, 
with a workable spending ceiling proposal. We did, I think, manage 
to start with an approach just last week on antiimpoundment that I 
feel Congress will adopt and which we will send it to the President 
and we will get it through somehow, because I think there are areas 
of human need that we are inclined to neglect, and this is certainly 
one of them. 

So I thank you very much. I have no questions, however. I am 
pleased that you are with the committee. 

Mr. ROGERS. Thank you. Gary, we'd be delighted to have a state- 
ment from you. T had the pleasure of getting to meet you before, and 
I am delighted to see you. 

STATEMENT OF GARY KLEIMAIT 

!Mr. K1.E01AX. I am sorry to say T have no outline, because I wouldn't 
be able to read it anyway. But I'd like to thank you on behalf of the 
diabetic population, to get a chance to speak. If I stammer or stutter 
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a little bit, it's just because I am getting my thoughts together a little 
bit. 

Mr. ROGERS. That's all right. You take your time. This committee 
is anxious to hear what you have to say. 

Mr. KLEIMAN. I will speak just about my life and about what I have 
learned in the last year and a half. 

Thirteen years ago, in April 19f>(>, I becjime a statistic, a diabetic. 
And at the time, the doctois felt, "Look around, Gary, it's great to have 
diabetes, it's controllable. You can lead a perfectly normal life."' 

So I went about witli that attitude for the first 12 years. No prob- 
lems. Never went into sliock, never went into coma. 1 went away to a 
camp—not a diabetic camp, just a regular camp. I went away to college. 

I became the first freshman ever to play on the \arsity team at 
Syracuse University. And if that's not control, what is? Who could 
possibly do all that I have mentioned if they weren't under control i 

Then in one day, February 1972, a year and a half ago, I had a 
checkup at Syracuse and the doctor noticed I had severe problems with 
my eyes. And that's when it all started. 

I learned more about diabetes in the last 1.5 months than I ever knew 
existed. I have total blindness in my right eye, and I had laser beam 
treatment in my left eye to try to save some central vision, which it did, 
but it's destroyed so much of the other vision, I can just about get 
ai-ound. 

It's hard to express the kind of education—the lack of ediication— 
that went through our family and millions of others. The idea, the 
myth that diabetes is controllali)le. The symptoms might be controllable 
for a i:)eriod of time, but the disease is not controllable. 

So I became another statistic after 1960. In 1972,1 became a statis- 
tic with complications, the i-etinopathj', and kidney disease, and renal 
failui-e, for the most part. 

So it added on another statistic. For 9 months, the only chance I 
had was to be a patient at Duke University and try the famous rice diet 
to help for the kidney and vascular deterioration. For 14 months, all 
I have been eating is rice and fruit. And it's helped my kidneys a little 
bit, but my eyesight can still go at any time now. not to mention 
the amputation of limbs, further complications with vascular 
deterioration. 

During the 9 months at Duke, I met people f i-om all ages, all walks 
of life, color, creed, anything. Black people, young people—a 17-year- 
old girl, completely blind from the disease—under perfect control her 
whole life. 

And myself, mider perfect control. So I am now another statistic, 
as 1 said, with complications. 

And I have one other statistic that I am headed for—one of two— 
and with your help, I am hopeful that the second will shine through. 
I can either die of diabetes within the next 10 years, or, with your help, 
with immediate funding, I could be one of the new statistics with a 
cure. 

That's what I am hoping for. Thank you. 
Mr. ROGERS. Thaidc you very much, Gary, for relating to us how this 

affects a person and a family. Your testimony is most impi-essive. And 
I am very hopeful that this committee can do something that will im- 
prove the situation. Dr. Carter ? 
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Mr. CARTER. Mr. Chairman. Gary, certainly you get close to me. I 
have a son hardly as old as you are who has—not diabetes—but a con- 
dition which is equally dangerous. 

I have always been thankful since I have served on this committee 
that I have never voted against anything which would be helpful in 
the health field. 

I want to promise you that I will not break faith with you, as one 
member of this committee, and I feel that all members feel the same 
way. 

I will continue to do everything in my power to help youngsters 
such as you and to prevent the last complication you mentioned. 

Mr. KLEIMAN. Thank you. 
Mr. ROGERS. Mr. Preyer ? 
Mr. PRETER. Thank you, Mr. Chairman. Gary, I join Dr. Carter. I 

think you have made a very moving statement. 
But what thrilled me in these statistics, and I am sure we all want 

to do all we can to help. You have done a lot for others like you who 
can't be here to speak for themselves. 

Mr. RfKJERfl. Mr. Nelsen ? 
Mr. NELSEN. No comment, other than just a thank you to the young 

man, and to the witnesses before us today. Thank you very much. 
Air. ROGERS. Mr. Hastings. 
Mr. HASTINGS. I can only reiterate what my colleague,s have said, 

that certainly I will participate as much as possible to try to be of some 
assistance to you and the many, many people like you in the countrj. 
Tliank you. 

Mr. ROGERS. Mr. Heinz ? 
Mr. HEINZ. Gary, thanks. You do a particular service that Congress- 

man Prever touched on, and that is, you do make us aware, when we see 
the numbers that we see, that those numbers represent living, breath- 
ing, very much alive, very real and wonderful human beings. 

I wish in a sense there were many more {People who were as dedi- 
cated to being a turned on, active human being as you, and the reason 
for that is that I wish that all the people who work in the health area—• 
I don't mean the members and staff of this or the Senate committee— 
could have more experiences in meeting and talking with people who 
are the victims of the disease that you are a victim of, and I tliink 
if more people at HEW and more people at NIH, more people down 
at 1600 Pennsylvania Avenue had more direct person-to-jjerson ex- 
perience of this kind, that they would get a different slant on things, 
too. 

I don't say this to be critical of any individual at all. or any group 
of individuals. But the fact of the matter is that any bureaucracy, 
regardless of where it's located, tends to become insensitive—insensi- 
tive to people and to people's needs. It's almost inevitable. 

But the kind of effort you have made here today I think is the kind 
of effort that can crack down those barriere and that can bring hope to 
you and to other people who have the same kind of problems that 
you have. Thank you very much. 

Mr. KLEIMAN. Thank you. Mr. Heinz, let me say just one thing. 
It's very true that it takes people such as myself who are inflicted with 
diabetes, because no one can argue with a walking person who has 
the problems. 
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But knowing myself and our family—who is for the most part 
ftbove average intelligence, overall—we did not stop asking, question- 
ing, fighting, even those 12 years that I was imder control—so-called. 

But the truth is, if someone came up to me with the same pi-oblems 
that I had and told me, while I was playing tennis, while I was doing 
my art work, that these complications could happen, I would prob- 
ably have told them they were out of their mind. 

So for that reason, for someone like me to go around, it's the least 
I can do personally. Because now I know. It's always going to happen 
to the other guy, not to me. And I believed that, I think more than 
anybody in the world. 

I was used as a case study. Whenever anyone in our community got 
diabetes, or whatever complications, they would call me to say, "Hey, 
what's the story, how do you have diabetes and play temiis? How 
do you go away, what happens?" I'd say, "No proolera, you take 
your shot, proper diet, and you'll be fine." 

I met a lady one day on the street. She knew I was a diabetic and 
her son just became a diabetic. And I said to her just what I previously 
said, and I walked away. Six months later was the time I found oirt 
about my eyes. 

So it's not as easy as it seems to move people to believe. I believe 
all too well right now, and it scares me to believe what can probably 
happen within the next few years. 

So it takes more than just one person saying it. It takes a lot of 
backing. 

Mr. HEINZ. It does, but it's still, nonetheless, through the effects of 
just one person, often, that many people are moved. Thank you. 

Mr. KLEIMAN. Tliank you. 
Mr. ROGERS. Grary, let me ask you this. Did your family have any 

• difficulty getting information ? Where did they have to go to ? Was this 
a problem ? 

Mr. KLEIMAN. Yes, sir. Well, for the most part, for the first few 
years, my mother was told, "Be thankful it's only diabetes." That's the 
first she was told. 

Second, they are not looking for a cure; insulin was the control— 
which it's not. Diabetes is not controllable. The symptoms are con- 
trollable, but the deterioration of up and down of the blood sugar 
level all dav long, this is not told. 

The problem the physicians have is whether, for the well-being of 
the patient, should they tell them in 10 or 12 years you are going to lie 
blind, have renal failure, amputation. Or do they tell them you can 
lead a perfectly normal life. What do they tell them ? 

They have to stop worrying about what they can tell them and get 
on the bandwagon of curing the disease, which they are on the thresh- 
old of curing. 

Mr. RooERS. Well, we are very anxious to do something. We hope 
we can give impetus to increased research. And I am sure this commit- 
tee is very favorably impressed with your testimony. We thank vou for 
being here Mr. Kronowitt, to represent the organization. We also 
thank Gary's father. 

Also, I am very proud of the work that your foundation has done. 
I think it's excellent to get chapters in other parts of the countn' to 
bring to the attention of the American people the needs in his field. 
Then I think we can get action. This committee will try to participate. 
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Mr. HEINZ. Mr. Chairman, just to follow that., it just occurred to me, 
ill reviewing the testimony, that tliere was one thing tlmt Mr. Krono? 
•witt said that perhaps bears just a little further explanation on his 
part, because it is quite important. 

That' is, he mentioned when he was talking about the financial 
research need, that one-hundredth of $1.1 billion would have gone a 
long way in funding the research requirements, and I don't think I 
heard anyone ask him why $11 million—if I am still able to divide by 
a hundred—is a number that makes some sense. 

Mr. KnoNowirr. Mr. Heinz, the figure is taken from the discussions 
that we have had over the past year, and from I don't know how many 
phone caJls in the past few days, since we heard we were going to 
testify, with eminent investigators across the country, Seattle, Boston, 
St. I^uis. New York, et cetera. 

I asked them specifically, "A^Tiat are your problems?" These inci- 
dentally, are investigiitors, where names were given to me as each 
having previously been approved for funding by the NTH. 

I asked each one, "How much money do you need? How long will 
the money you have on hand last? \Vlien will you run out?" 

It was practically imanimous; they are running out by November 
and .lanuary—November of this year, and January of next year. They 
wil be out of money. They will stop. And some of these progi-ams—and 
T am going to tiy to state it in a way that one one will be offended— 
these aiv very dedicated people, most of them ai-e on salary at universi- 
ties. They arc not in a position to come here and tell you that they need 
the money now, that they are in a position of a breakthrough. They 
are not in a position to say to you: If we stop now. we have to let this 
tissue culturist go. we have to let that gentleman go. and he will have 
to go into something else, and we can't ask him a year from now to 
come back. He's going to be gone, finished. 

But I added them all up, Mr. Heinz, and they came to a good deal 
less than $11 million forthe next 12 months. 

Mr. HKINZ. Well, you did stat« earlier that you would give us an 
indication of what those needs were. 

Mr. KRONOWITT. T shall. 
Mr. HPHNZ. And I think we'd be most appreciative of that, as the 

chairman has already stated. Thank you. 
Mr. KRONOWITT. I shall, indeed, sir. 
Mr. HKINZ. And I thank the chairman for yielding. 
Mr. RooERS. I might mention, in the testimony of the first hearing 

just the other day. the Joslin Clinic people testified that they were 
having to reduce their research as a result of funds being cut off. 

Hopefully, this committee can take action. I have asked for specifics 
on the research jirojects. particularly, as you mention, with the animals 
where they can become diabetes five. 

So this is most encouraging, and this committee wants to see that 
that research is accelerated, not reduced. 

^fr. KRONOWITT. Yes, sir. 
Mr. ROGERS. Thank you for your presence. It's most helpful. 
Mr. KRONOWITT. Thank you very much, sir. We apf)reciatp it. 
iSIr. RooERS. Oiir next witness is Mr. John F. Nagle from the Na- 

tional Federation of the Blind, Washington. B.C. Mr. Nagle. this com- 
mittee welcomes you to our meeting, and we will be delighted to re- 
ceive your testimony. 
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STATEMENT OF JOHN F. NAGLE, CHIEF OF THE WASHINGTON 
OFFICE, NATIONAL FEDERATION OF THE BLIND 

Mr. NAGLE. Thank you very much, Mr. Chairman. Mr. Chairman 
and members of the committee, my name is Jolm F. Nagle. I am chief 
of the Washington office of the National Federation of the Blind. My 
address is 1346 Connecticutt Avenue, NW., Washington, D.C. 20036. 

Mr. Chairman, we are appejiring here, today, to express the full 
and unqualified support of the National Federation of the Blind for 
H.R. 4882, the National Diabetes Act of 1973. 

Mr. Chairman, the National Federation of the Blind is a nationwide 
organization with a membership primarily of blind men and women. 

Representative of every backgi-ound, activity, and area in the Na- 
tion, the members of the National Federation of the Blind are rank- 
and-file Americans, sharing with our sighted fellow citizens the same 
goals and ambitions, the same talents and abilities. 

By our organized efforts, by our individual example, we seek to 
translate, hopes and objectives held in common into improved condi- 
tions and equalized opportunities for all blind people. 

We as bhnd people know that, todaj^, blindness does not have to be 
a disaster in a pei-son's life. 

But we also know that, far too often, it is a disaster because of no 
help or training at all, or because of inadeqiiate or incomi)etent help 
or training necessary for adjusting to the changed circumstances re- 
sulting from loss of sight. 

We as blind people believe that the economic and social consequences 
of blindness upon the individual, his family, and society generally are 
so great and grave as to justify and demand a substantial govern- 
mentally managed and financed effort to ascertain the causes and to 
conti-ol the consequences of diabetes in order that blindness attribu- 
table to this disease may be eradicated from the liv-es and experience of 
the men, women, and children of this Nation and throughout the entire 
world. 

Mr. Chairman, members of the committee, I have endeavorexi to 
obtain statistics to support the crucial need for enactment of H.R. 4882, 
but though I have found figures aplenty, they vary to such an extent 
I will not cite them. 

But I did learn this from my search for statistics: 
Diabetes is a major disease in the Nation, affecting the lives of mil- 

lions of Americans, both adults and children. 
I also learned that diabetes is one of the major causes of diminished 

or destroyed vision in America. 
And as a major disease in the Nation, as a major cause of blindness 

in the Nation, the dollar cost: 
For health care facilities and personnel; 
For rehabilitation and vocational rehabilitation facilities and 

personnel; 
For lost earnings and welfare cdsts; 
For vanished taxes and curtailed or terminated productivity; 
And for the irreparable harm and devastating damage to the lives 

and livelihoods of a great number of our people  
All these are harmful to the Nation's strength and detrimental to 

the Nation's  well-being,  and demand  resolution  by  a  nationally 
23-803—74 9 
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directed attack upon the dread disease, diabetes, that all may be freed 
from its ravages, that the Nation may be relieved of its cost and burden. 

H.R. 4882, the National Diabetes Act of 1973, would mount just 
such an attack. 

As American citizens with a proud concern for this Nation, we 
urge you to give your prompt and favorable approval to this proposed 
most ameliorative legislation. 

As blind people, as persons who know of the consequences of dia- 
betes in our own lives, for many of us are without sight because of 
diabetes, we ask and urge that you act quickly and affirmatively on 
H.R. 4882 that its benefits may the sooner be reflected in the lives of 
Americans living today, in the lives of generations of Americans who 
will come after us. 

It is our hope that the program of research and education contained 
in H.R. 4882 will prove so far-reaching and so effective that in but a 
few years tlie disease diabetes will be unknown in our society, and 
the word "diabetes" will retain only a slight measure of interest and 
curiosity for the medical students and medical historians of tomorrow. 

I thank you very much, Mr. Chairman, for this opportunity to 
appear and present these views. 

Mr. ROGERS. Thank you, Mr. Nagle, for an excellent statement, and 
for the information you have given us in this concern on diabetes. 
And also for the great work that you are doing for the blind. 

Mr. Nelsen ? 
Mr. NELSETT. Just to again emphasize the appreciation our chairman 

has so graciously expressed, I know those of us here appreciate the 
effort that you expend and the handicap that you suffer, and in spite 
of it all you are in there pitching, and I think you deserve our thanks 
and our appreciation. 

Thank you very much. 
Mr. ROGERS. Mr. Preyer? 
Mr. PREYER. Thank you, Mr. Chairman. I have no questions. But 

I, too, want to thank you, Mr. Nagle, for your very impressive testi- 
mony, and for your appearance today. 

Mr. ROGERS. Mr. Hastings ? 
Mr. HASTINGS. I have no questions, Mr. Chairman. 
Mr. ROGERS. Mr. Nagle, thank you, and we are grateful to you for 

being here today. 
Mr. NAGIJ!. Thank you very much, Mr. Chairman and members. 
Mr. ROGERS. Thanks so much. 
Our next witnesses are witnesses for the Committee on Diabetes 

and Blindness, Commonwealth of Pennsylvania. Mr. Carl Stenzler, 
cliairman of the Committee on Diabetes and Blindness, and Dr. Arnall 
Patz and Dr. Richard H. Schwai-z. 

We have a most distinguished member on this committee from Penn- 
sylvania who has been doing outstanding work in the health field, 
and his contribution to the work of this committee has been most bene- 
ficial to the committee. xVnd I am sure to the people of this Nation. 

It's a pleasure to call on your colleague, Jolui Heinz, to welcome these 
good Pennsylvanians and give them the introduction. 

Mr. HEIXZ. Thank you very much, Mr. Chairman, and it's indeed 
a pleasure to welcome Mr. Carl Stenzler, who is the chairman of the 
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Committee on Diabetes and Blindness in the Commonwealtli of Penn- 
sylvania. 1 think a little bit of background on the committee Mr. 
Stenzler chairs is in order before I say a few words about Mr. Stenzler, 
who himself is a remarkable and unique gentleman. 

Tiic committee that he chairs is the cioation of our Governor of 
Pennsylvania, who in 1972 created the committee, oi-ganized for the 
public interest and for the benefit of the people of the Commonwealth 
of Pennsylvania, with the following four tasks: 

First, it was charged with representing the 300,000 known diabetics 
in Pennsylvania, and, by extension, the diabetic population of the 
United States. 

Second, it was charged with effecting the proper identification of 
the disease and of its progressive dehabilitative nature, and to educate 
the public as to its findings. 

Third, it was charged with developing recommendations as to 
needed therapeautic and research action, and to deteiinino liow funds 
might best be allocated. 

And finally, it was mandated to lobby its recommendations to the 
national officials, and, of course, the Congress, in order that legislation 
appropriating funds for therapy and research might be obtained. 

And to my knowledge, Mr. Chairman, what the Governor of our 
State, Governor Shapp, has done is not only unique in Pennsylvania, 
in the health area, but it is unique in any State that I am aware of. 
It is nationally unique that any Governor has created such a committee 
with, really, such national impact, and such gi-eat national importance. 

The committee, I think, is also doubly unique in that Mr. Stenzler 
chairs the committee, and I'd like to tell you just a few things about 
Mr. Stenzler, because he is not only a unique individual, he is also 
statistically uniaue. 

Mr. Stenzler became diabetic at the age of 11, in 1924. Insulin was 
discovered in 1922. Probably less than 1 percent of tiie people who 
have had 50 years of experience with diabetes are alive to tell about it. 

Not only, therefore, does Mr. Stenzler approach the subject, there- 
fore, with a personal experience and individual knowledge, but he 
has a family that also shares with him that knowledge. He has two 
daughters. One is a diabetic, and is legally blind from it. 

His other daughter. Miss Terry Stenzler, works in "Washington, 
D.C, and on her own time, I understand, helps her father lobby for 
diabetes legislation. 

And when I was talking with them out in the antiroom previously, 
I want you to know that she keeps him on the straight and narrow, 
and wasn't going to let him make any mistakes in talking with a 
member of the committee before he gave his formal testimony. 

It is indeed a pleasure to introduce Mr. Stenzler, as chairman of the 
committee, of course along with the other two gentlemen who are 
here representing the committee, and who have done, as I imder- 
stand it. a great deal of work with Mr. Stenzler. 

Mr. Stenzler, on behalf of the State of Pennsylvania and all the 
people, I am personally delighted to have this opportunity to wel- 
come you to our subcommittee. Thank you so much. 

Mr. STENZLER. Thank you very much. 
Mr. KcGERS. Mr. Stenzler, we welcome you and your colleagues. 

And if you would introduce them for the committee, that would 
be fine. 
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STATEMENTS OF CARL STENZLER, CHAIRMAN, COMMITTEE ON 
DIABETES AND BUNDNESS, COMMONWEALTH OF PENNSYLVA- 
NIA; DR. ARNALL PATZ, PROFESSOR OF OPHTHALMOLOGY, DI- 
RECTOR, DIABETIC RETINOPATHY CENTER, WILMER INSTITUTE, 
THE JOHNS HOPKINS HOSPITAL, AND MEMBER, BOARD OF DIREC- 
TORS, NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS; 
AND DR. RICHARD H. SCHWARZ, PROFESSOR OF OBSTETRICS AND 
GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA SCHOOL OP 
MEDICINE, DIRECTOR, THE JERROLD R. GOLDING DIVISION OF 
FETAL MEDICINE, AND MEMBER, COMMONWEALTH OF PENN- 
SYLVANIA COMMITTEE ON DIABETES AND BLINDNESS 

Mr. STENZLER. On my right is Dr. Arnall Patz. He is professor 
of ophthalmology, director of the Wilmer Ophthalmological Institute 
of the Johns Hopkins Hospital and Medical School. 

Dr. Patz is one of the country's most respected authorities in 
diabetic retinopathy, there is no one that exceeds him. 

On my left is Dr. Richard Schwarz. Dr. Schwarz is a professor of 
obstetrics gynecology at the University of Pennsylvania. Also he is 
director of the Jerrold R. Golding Division of Fetal Research. I 
think you will be surprised by my bringing a doctor here representing 
maternity. This is one of the facets of diabetes that have been divulged. 

I regret Dr. Robert Bradley, director of Joslin Clinic is held up 
in Boston. The airport was closed because of the accident yesterday. 

Dr. William Litkoff, professor of medicine in the Halmemami 
Medical College and director of the Cardiovascular Institut«, called 
me yesterday to say there was an emergency. I brought his statement 
with me plus a paper that he has written for the committee. 

Mr. RoGEtJs. We will be glad to receive them in the record. We wel- 
come you, Dr. Patz and Dr. Schwarz, to the committee. 

[See statement of Dr. Bradley, p. 134, and Dr. Likoff, p. 136.] 
Mr. STENZLER. My name is Carl Stenzler, I am a concerned layman, 

a diabetic, and chairman of the Committee of the Commonwealth of 
Poimsylvania on Diabetes. 

I have a longstanding interest in developing important legislation 
that will initiate meaningful, urgentl}' needed diabetes and blindness 
research and education. 

As such, I am grateful for the opportunity to develop Common- 
wealth committee judgments, fears, and suggestions relevant to H.R. 
4882, the National Diabetes Act of 1973. 

In April—the correct year is 1972—this committee is a little over a 
year old; Gov. Milton Shapp. responding to lay requests for or- 
ganized public interest in diabetes, created the Commonwealth of 
Pennsylvania Committee on Diabetes and Blindness. Governor Shapp 
asked me to develop and chair the committee. 

A review of several hundred medical papers ad medical publica- 
tions, rejiorting on the years 19.")0-70—75 percent were funded with 
USPH money—and many consultations with medical authorities re- 
vealed an unusual unanimity of concern. 
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Every research conclusion identified an extraordinary number of 
complex, little understood, frightening complications specific to or 
interrelated with diabetes. 

The overwhelming weight of the evidence identified vascular de- 
terioration as the locus of concern. In time, for reasons unknown, all 
diabetics are subject to the relentless, progressive degeneration of the 
large and small blood vessels. 

The average time for deterioration of clinically detectible angi- 
opathy is 10 to 15 years after onset. Control does not prevent, at best 
it might retard, the degree of severity, ranges from mild to severe. 

Always, the vascular destruction is potentially milignant. The cir- 
culation is broadcasting catastrophe to virtually every part of the 
body—eyes, heart, kidneys, brain, lower extremities, nervous, and 
vascular systems, teeth and gums, male and female sex competence, 
maternity, childbearing capabilities of diabetic mothers, and, finally, 
to the children of diabetic mothers who too frequently are borne mal- 
formed or with brain damage. 

For the entire syndrome of major heaJth indignities, there are no 
preventive, remedial, or clinically dependable arrest therapies. 

The Commonwealth committee was stnictured to represent and 
make A'i.sible every important problem that is dial>etes. 

The composition of the Commonwealth committee—15 physicians 
whose judgment and authority is respected nationally and intcma- 
tionally, and whose ai^eas of e.xpertise are most impacte<l by diabetes. 

I offer into the record a position paper that identifies the origin, 
purpose, and membership of the Commonwealth committee. Each 
memter is preparing a critical summarization of his discipline. These 
papers will be issued bv the Commonwealth of Penn.syhTinia in a 
report of findings later this year. Twelve chapters discnssing diabetes, 
manife^. in the heart, kidney, vascular degeneration, neiiropathy, 
anesthesiolf^y, maternity, genetics, juvenile diabetics, podiatry, and 
the eyes, are ready. These I offer into the record. 

Mr. KoGERS. Without objection, the statement and the 12 chapters 
of the report will be printed as an appendix to this hearing. [See 
pp. lfiO-213.] We are grateful for the good work you have done in 
bringing them to the committee's attention. 

Mr. STENZLKR. Thank you. 
"In .short, diabetes is disea.se. It affects every part of the body. We 

don't know what to do." That is the way Dr. Henry Simmons, Deputy 
Secretai-v' of Health, the Department of Health, Edtication, and Wel- 
fare, defined the diabetes problem. 

Because of the mysterious origin, imcontrolled impact on all body 
systems, lack of pi-evcntative. remedial, and arrest therapy, and the 
limitation of life potential beginning with birth, terminating with 
premature death. indce<l spilling its frightenng genes onto future 
generations, the Commonwealth committee lielievesII.R. 4882 is inade- 
quate, that as it is presently structured, it cannot cope with diabetes 
as we know it today. 

The authors of the hill omitted a proper definition of dialjetes. A 
statement of some consequences is inadenuate. The ConcivPS and all 
the people it represents should know what they are fighting. They 
should Imow and understnnd the monumental scope of destraction 
capability inherent in this disease. 
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If you will follow with me on the bill, I made some comments about 
each section under "Analysis of Findings and Declaration of Purpose." 

Tlie findings are undei-statod or omitted. The purpose does not an- 
swer the needs pi-ojected by diabetes as it is now xmderstoo<l. 

Section 2(1), the American Diabetes Association projects 10 million 
diagnosed, imdiagnosed, and potential diabetics. Most doctors concur. 
Many believe this is an undei-statement. Among them is the Director 
of tlie NIAMDD, Dr. Donald Whedon. The bill identifies 5 million 
diabetics. The reasonable figure generally is assumed higher and tragi- 
cally we really don't know how many people are afflicted. I will say 
this to you. I defy the man to tell me that in his \-ision either self or 
family or friends or acquaintances he doesn't see diabetes. That is 
an extraordinary prevalence. 

Section 2, in 1!)49. an arbitrary reclassification of the causes of 
de<ith reduced diabetes as a cause of de-ath by 43 percent and increased 
cardiorenalvascular diseases as a cause of death by the same sum. 

The fact that onset and onslaught are 15 or 20 yeai-s apart does not 
erase the prime cause. Statistics developed by Dr. Tokuhata. Com- 
monwealth of Pennsylvania epidemiologist, placed diabetes as possibly 
the "third" cause of death. Senator Schweiker talked alx>ut the death 
certificate saying cause of death was heart disease or brain damage, 
or hypertension when the imderlying cause is diabetes. The model 
reporting area for blindness, proceedings of the 1968 conference, pub- 
lished by HEW identified dialx-tes as the first cause of adult blindness 
aflfecting those between 40 and 60 years old. Public Health Service Bul- 
letin 1000. series 10, No. 40. Octolxr 1967, identified diabetes as a ma- 
jor cause of limited ^•ision. It reportetl 389,000 diabetics with impaired 
vision; 151,000 were without useful vision in either eye. This is 1964 
and 1965. And, incidentally, "without useful vision in either eye is not 
to l>e ex^uated with legal blindness." The Hansard School of Public 
Health Report prepared for the Retina Foundation projects 574,000 
l)artially or totally blind diabetics by the year 2000. That's only 27 
years awav. 

No. 3, diabetes is a systematic disease that evolves many serious 
health problems. The complications are not secondary. 

Four, diabetes, controlled or imcontrolled, decreases life expex?tancy 
by one-third. The average duration of life after onset is 19.1 years. 
A juvenile or adolescent onset diabetic is expected to live an average of 
30 years after diagnosis. 

No. 5, H.R. 4882 does not establish an agency that would be respon- 
sible for the transmission of public information to the people. As a 
matter of fact, up to this present time, the NIAMDD in reports to 
the respective House and Senate Appropriation Committees identi- 
fies diabetes as a disease which when under control allows the diabetic 
to live a full, normal life. I have here sevei-al letters of rebuttal which 
I wish to enter into the record [see p. 136] because it is extraordinary 
to have the highest authority in this country, the Director of the 
NIAMDD, misrepresent in fact subvert, the cumulative scientific 
knowledge that has been developed with NIAMDD money and at the 
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same time contradict every U.S. health publication issued since 1950. 
I have 10 hei-e.' Read them. They are awesome and friglitening in 
what they tell you is happening, and I just don't understand Dr. 
Whedon saying tliis is a "no-sweat" disease. 

No. 7, there is adequate therapy for overt diabetes. There is no 
therapy for duration-related stages of diabetes. The statement is 
ambiguous. By all the content around it it appears as though they are 
talking about overt dialietes tliat area which Dr. Whedon has given 
impetus for research. Acute diabetes is serious; there is no question 
about it; but the big problem is vascular degeneration and there H.R. 
4882 omits comment. 

Juvenile-type diabetes, affects almost all children, most juveniles, 
and some adults, is brittle, labile, unstable, projects problems in man- 
agement—that's true. Coma, a serious problem of juvenile diabetes, 
lias been reduced to 1 percent as a cause of death. Other problems can 
be coped with. Diabetes affects every age; it doesn't discriminate. While 
a mature diabetic or a mature onset is presumed to be stable, easily 
controlled, at diagnosis 4 percent have less than 20/100 vision; 31 
percent are identified with hypertension; and about 17 percent show 
abnormal electrocardiograms. 

The impoitance of where you research now. We have no money. 
We have very little research. From my discussions with doctors 
aiound the country there is very little on the horizon at this moment 
that offers much hope, and I hope the previous witness is correct but 
I find the term "research'" is as broad as the blue sky. I would like 
to know what they are talking about. I find that a doctor says we are 
very successfid if he extends the sight of a pei-son with retinopathy 
from 5 years to 7 years or if a person with a transplant lives 9 months 
bcvond the point of where death might have occurred, this is success. 

Tliese are not successful in terms of the living or those afflicted. 
They are a moment of something in history. 

No. 9, does this statement mean early diagnosis and treatment— 
surely diagnosis is not a problem nor is the treatment of overt dia- 
betes. The problem is to detect duration-related vascular degeneration 
early. Sight could be preserved for an indeterminant period of time 
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or the loss of sight coiild be retarded. There is a possibility. The young 
man who preceded us, if a competent ophthalmologist had seen him 
early? Had tliere been fluorosine studies wliicli allow doctors to 
examine the—correct me, Dr. Patz, if I'm wrong—tlie fluorosine studies 
that allows the doctor to look into the eyes and see what the blood 
vessels are doing and with early laser properly administered, this 
boy might have been spared or given a grant of additional time. One 
doesn't know, but certainly early detection in terms of the angiopathy 
might help, whereas early detection of diabetes does not help retard 
or prevent vascular degeneration. It does not eliminate the major 
problem and I might be very blunt to say that the diabetes detection 
and education programs as they have existed amount to—with the 
knowledge we know now—nothing more than patient recruiting 
programs. 

The problem is to detect duration-related vascular degeneration 
early. I spoke at great lengtli with Dr. Likoff. Some patients, if they 
are caught early, the hypertension or the other problems of vascular 
degenerixtion, related to the heart, you could preserve or enlarge or 
extend their lifespan. 

"Wliat does deserve tlic liigliest priority is tlie development of a 
thei-apy that will arrest the relentless progression of the deterioration 
of the blood vcvssel system. This could mean the difference between life 
and death. From this perspective, from talking to doctors usually of 
the highest authority, it appeai-s that the researcli should be addressed 
first to seeking a therapy that will arrest blood vessel destruction. 
There are 10 million diabetics and if you can address research that 
will merely stop the relentless ])rogression—forget remedy, forget 
prevention, cure is so far removed at tliis point that nobody really 
knows wliere to begin—just stop it; and this young man will live if you 
stop the relentless progression of the vascularization in his kidney 
and his eyes—just stop it. 

• Then yon look for remedial therapy and then you seek preventive- 
type therapy and then you seek the cure. 

Xow I have raised the question of cure with many, many eminent 
men and I have gotten this answer: "We don't know where to begin.*' 
I compared it witli the atomic bomb and said, "Why don't we set up an 
organization and bring the best brains from all over the world." The 
answer came back: "With the atom bomb they knew the physical laws. 
All they needed was the men and the money to translate tliem into 
fact." 

"We don't have enough knowledge of the basic laws to even begin 
proper research," and that's a frightening definition. 

No. 10, the existing mechanisms in XIH make it virtually impossible 
for a director of an institute to direct, coordinate or correlate broad- 
based, comprehensive research in all institutes. Dr. Whedon lias not 
been able to establish or develop broad-based research in the XIAMDD 
where he directs research pertinent to diabetes; endocrinologA\ kidney 
disease, nutrition and diabetes. .Ml four are as much a part of diabetes 
as is diabetes itself. There is little coopo-ative work within tliat in- 
stitute. There is only meager cooperation between the other institutes, 
meaning the Xational Eye Institute and possibly the National Heart 
and Lung Institute. Other institutes ignore diabetes. 
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If you read the institute reports presented to the respective appro- 
priations committee, the Institute of General Medical Sciences, which 
i-esearchcs genetics, and that is the big monster in this, the prolifera- 
tion potential, they don't so much as mention diabetes. If you read 
the reports from the Institute of Neurology and Stroke, they don't 
mention diabetes. And yet diabetes, bt'cause of neuropathy which 
destroys the sex competence of both male and female of at least half 
of the diabetic population, is piobably one of the greatest causes of 
family breakup. This is not discussed. 

The National Heart and Lung Institute doesn't mention diabetes, 
and yet each year it is estimated on good authority there are about 
•250,000 diabetics who die from diabetes caused lieart disease. 

The history of NIH and the NIAiIDD is marked by indifference 
to diabetes and lack of miderstauding of the problems inherent in the 
disease. The bill which was to some extent influenced by Dr. Whedon, 
comjjletely ignores vascular degeneration. Tliat doesn't appear any- 
where in the oill. This is the most critical challenge presented bj' dia- 
betes for it equates life blindness and death. 

Dr. Whedon's annual representation of diabetes as a "no sweat" 
disease reduced congressional interest to minimal, is distortion and 
contradiction of scientific findings. His projection of hopes never were 
fulfilled and were without foundation. 

I seriously question the capability of NIAMDD performing what it 
is not interested in doing, what it could have done but didn't. The term 
in this instance means meaningful diabetes research and management. 

I liave criticized a great deal and I thought it essential. I hope I am 
not considered either picayune—I thought it was necessary to break 
that statement into what it means. 

Analysis of the diabetes programs, the national diabetes program. 
Can the Director of the NIAiIDD develop a comprehensive broad- 
based inter-institute diabetes program—and after what I have said, 
I wonder. He hasn't coordinated within his own institute. Is the Na- 
tional Advisory Council capable of offering valid suggestions to the 
director, for the composition of the National Advisory Council does 
not represent diabetes. 

The problem is complex and merits the highest level of authority in 
each of many disciplines tliat makeup the diabetes syndrome. 

Diabetes prevention and control programs: (1) Diabetes cannot be 
prevented. In all the U.S. Public Health publications there is one 
remark dedicated to prevention. It says "reduce." That's pretty meager, 
to set up a whole program on it. Diabetes cannot be contixjlled. This 
has been the point of my whole statement: The relentless degenera- 
tion of the vascular system. 

Now, how are you going to spend money on preventing and con- 
trolling what you don't know or understand? National research and 
demonstration centers. "Wliy not assess and strengthen the number of 
existing research centers in the United States that have competent 
pei-sonnel and need work? There are hundreds and hundreds of verj^ 
good ones. Why create additional cost new buildings wliich are not 
needed, when you desperately need mono}' for research? This section 
is a confusion of ideas, some valid and some invalid, and some a dupli- 
cation of effort. 
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I recommend, because diabetes is a sj'stemic disease tliat is a major 
contributor to the disciplines of each institute, this committee develop 
eiiablinj^ lejrislation that will block out of existing national institute 
funds or add to them $65 million for comprehensive, broad-based, 
cooperative diabetes research to be performed singularly and collec- 
tively by the respective concerned institutes. [See "Proposed budget"; 
p. 158, tliis hearing.] 

The National Eye Institute, $5 million for research; $1 million to 
develop a hiboratory animal that represents the retinopathy in the 
human eye. Until this time, including now, everj' person who goes 
under laser or suppression of pituitary function is a guinea pig. 
The number who have been blinded in seeking to preserve sight is sub- 
stantial. I suggest $1 million to develop this animal. It's a lot of money 
for a laboratory animal, but does preservation of your eyesight from 
destruction by tlie first cause of blindness make this a valid expendi- 
ture? I think so. 

For the National Institute of Arthritis, ^Metabolism and Digestive 
Diseases, I recommend $4 million for diabetes. This is a reduction of 
$4 million from the current budget. They are working on about $8 
million. For kidney research in diabetes, $7 million; for the research 
in endocrinology, $6 million; for the research in nutrition, $3 million. 
Incidentally, the endocrinology is that area of the body governed by 
the respective glands. There is no question that the pituitary gland 
has great impact on diabetes but nobody knows why. 

Nutrition—there is immense evidence, not in the United States, by 
doctors in Jerusalem, South Africa, and England—the money in 
Jerusalem, the research was funded by U.S. Public Health funds. The 
weight of evidence and the impact of nutrition on diabetes is tremen- 
dously great. 

The National Institute of Neurologic Diseases and Stroke should 
get $10 million. The number of diabetics affected by neuropathy most 
doctors say ranges from 50 to 95 percent in 10 to 25 years. How it 
affects diaoetics varies from sex impotence to painful neuritis, skin 
sores, and finally to death by stroke. 

The National Institute of General Medical Sciences conducts genet- 
ics research, this is the mysterious force tliat separates diabetes from 
all other diseases. It proliferates in geometric proportion. There were 
only a handful of diabetics 50 years ago. There are 10 million today 
and probably more. It is increasing at the rate of 10 percent a yeai". 
Two years ago it was 9 percent. It will continue to increase geometri- 
cally because we don't know what is being inherited. We don't know 
how it is inherited, but we do know one thing;; that it runs in families 
and not only does one child get it but possibly two. Not only are they 
diabetics, but they will bear children who in turn will again increase 
the diabetic population. So it is reasonable to assume that in three or 
four lifetimes at the present rate of increase, we are going to have a 
diabetic, cardiac, blind society and I haven't found one man who de- 
nied that thesis, as awful as it sounds. The usual response is, "it can't 
happen," but it is happening. 

I requested $2.5 million for the training of doctors. How does a 
doctor talk to a patient; how do you inform a patient as to the full 
impact of this problem? This young man raised it—how can you tell 
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a person that 10 or 15 years from now thev possibly could be blind or 
have heart disease or in 15 or 20 years be dead ? That's being God. 

Somewhere, there must be a way of informing a diabetic so they 
know what to do with their lives. I believe Mr. Schwarz is going to 
raise a point, the problem of mothers. It is possible, even probable, that 
in 10 to 20 years after she gives birth there isn't going to be a mother. 
They don't know. 

Patient education? Patients must Ije educated to understand their 
problem. This is not easy because you're working with the most im- 
portant part of your function, just being alive and living. 

There must be $2.5 million set aside for the establishing of health 
care and health delivery programs, developing patterns that would be 
utilized by the States. I know that in the Commonwealth there is the 
general feeling that health care and health delivery are State func- 
tions, whereas research is not; and it is within the State responsibil- 
ity— podiatry, for example, diabetes is the major cause, if not the fiist 
cause, of amputations. Many limbs could be saved if some of the less 
foi-tunate people had a place to go to and have their feet tended to— 

i'ust as simple as that—or those could have tlieir eyes examined or their 
ilood pressure taken. Early detection could possibly extend siglit, 

reduce the number of amputations, and retard angiopathy. 
My second re<'ommendation: Because diabetes is complex, divei-se, 

and affecting virtually every part of the body, placing in jeopardy 
the life potential of unborn children and grandchildren to whom we 
owe a responsibility, because the existing mechanisms within NIH are 
imable to cope with the systemic problem of monumental proportions, 
I recommend the Director of NIH and/or the ITnder Secretary of 
Health of the Department of HEW, working within the existing legis- 
lation—legislative prerogatives—granted the executive branch of (iov- 
emment: (1) initiate within .10 days a National Diabetes Commission. 

This National Diabetes Commission would represent the major 
threats inherent in the syndrome—eyes, heart, diabetolog>', endo- 
crinology, nutrition, neuropathj', vascular degeneration, and genetics. 
In addition, there should be two concerned lay people with compre- 
hensive knowledge of the disease and its problems. Two chairmen 
should be designated by the President, one to )x drawn from doctors, 
the other from lay representatives. 

The Commission will function as a planning body working with in- 
volved directors of the Institutes. They will design a blueprint for 
effective, cooperative, broad-based action by the Institutes. Respon- 
sibility for the coordination will be assumed by the Commission which 
will report to the Director of the NIH and the Under Secretary of 
HEW, and also to the general public, whether its findings are good or 
bad. 

Such plans should be complete at the end of 6 months or in time 
for tlie 1975 budget considerations. Funding for the Commission 
should he derived from existing agencies administering comprehensive 
public health from funds for comprehensive health planninjr. 

I talked an awful lot. I hope I didn't ovei-talk. I want to thank you 
very much and if there are any questions I will certainly try to answer 
them. 

[Testimony resumes on p. 148.] 
[The attachments to Mr. Stenzler's prepared statement follow:] 
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STATEMENT OF KOBERT F. BRADLEY, M.D., MEDICAL DIBECTOB or JosLiir CLINIC, 

BOSTON, MASS. 

I am Robert F. Bradley licensed to prsictice medicine in the State of Mas- 
sfidiusetts. I was graduated from Yale University School of Medicine in 1943, 
and am a Board Certified Specialist in Internal Medicine, being a Fellow of the 
American College of Physicians. I have worked witli diabetic patients, their 
families and tlieir problems for 2." years, and have been Medical Director of the 
.loslin Clinic for o years. I am also currently a Member of the Governor's Com- 
mittee concerned with Diabetes and Blindness. Commonwealth of Penn.syU'ania. 

A great deal has already been written and said concerning the role of diabetes 
niellitus as a major health problem in the Unitetl States. Rather than to regale 
with repetition of data and emotion-laden anecdote.s, I would like to mention 
lirielly some of the covert ways in wliich diabetes affects so many of our i)eople. 
lu the appended statement concerning the "Degenerative Vascular Disea.se"' 
produced or accelerated by diabetes the comment is made that with one or two 
exceptions "diabetes mellitus affects more years of human living than any other 
single disease or condition". Disorders effectively ci)mi>eting for this dubious dis- 
tinction are unexpected, as they include conditions such as mental illness and 
degenerative artliritis rather than cancer or heart disease. Tlie reasons for this 
large, as yet lncom))letely unmasked role of diabetes are two fold: (1) Like 
hypertension and certain other cardiovascular risk factors, diabetes often is as- 
sociated with no symptoms until a di.sabling or life-threatening complication 
makes its appearance: (2) Those Individuals who know they have diabetes are 
or should be faced with tlie need to deal with it day in and day out. A specific 
diet must be followed, the urine tested for .sugar and frequently acetone at 
least once each day, and in many Instances insulin must be taken by injection 
once, twice, or even more often dally. Despite early diagnosis and maintenance of 
such da.v in and day out rigorous treatment, rarely does the diabetic manage to 
maneuver indefinitely through dally life without severe insulin reactions, dia- 
betic coma, or bad infection. Furthennore. premature blood ves.sel disease or a 
crippling neuropathy inevitably take their toll during the most productive 
years. 

The manifestations of diabetes mellitus are now known to be so protean, that 
Its pervasive damage to .so many parts of the human body has replaced syphilis 
and tuberculosis as the scourge of a great many individuals and their families. 

Diabetes is now the great imitator. In Its early stages It greatly enhances 
the chances of becoming obese. Increases fetal loss late In pregnanc.v, and ma.v 
cause insidious fatigue and behavior changes before the more characteristic 
overt symptoms appear. Insulin requiring diabetics may be able to avoid dying 
of diabetic coma in childhood or early adulthood, but they are daily at ri.sk 
of n'quiring help from a member of the family or hospltalizatlon because of 
either too much or too little insulin. Tills "critical balance" between Insulin, 
diet, exercise, and the stres.ses of daily living enhances the anxiety and emotional 
problems of all but the most stable, i«i.ses a significant socloe<-onomlc burden, 
threatens the diabetic with loss of employment, particularly the uneducated or 
poorly trained, greatly increases the chances of epileptiform type .seizures, de- 
creases the chance of successful pregnanc.v even in the face of expensive and 
assiduous medical care, and at any time may impair the physical or Intellectual 
performance of the individual. 

Having faced all of the above problems and many more, and having done 
his best to handle them in such a wa.v as to lead a normal life. It Is onl.v the 
occasional Individual with diabetes who.se living is not disabled or shortened 
.sooner or later. The coronary heart disea.se and stroke prodiice<l by diabetes 
are intevtwine<l In this huge total problem as It currently afflicts all Americans. 
The costlv and disabling effects of gangrene are In some way i)eculiarly related 
to the pftects of diabetes. Tlie numl)ers of iieople affected and the estimated 
costs are surprisingly large, as Indicated in the appended testimony presented 
before the Subcommittee on Health of the U.S. Senate Committee on Lalwr and 
Public Welfare. Febniary 26, l!)".^. T'nfortunately. these jiroblems are not limited 
just to older people in the sixth, seventh or eighth decades, but occur in the 
young diabetic in the third, fourth and fifth decades of life. 

' See "Diabetes Mellitus and Degenerative Vascular Disease," printed on pp. 182-185, 
this, hearing. 
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Through its effects upon the small blood vessels, especially capillaries, the 
diabetes role runs neck and nock with senile macular degeneration as a cause 
of new blindness, because of its effects uiwn these small blood vessels in tJie 
retina. It also contributes to the development of senile macular degeneration, 
some fonns of glaucoma, and the formation of cataracts. 

Its effects upon small blood vessels in the kidney account for the fact that 
kidney failure and uremia produce approximately one-half the deaths of young 
people with diabetes. At present the artiticial kidney and transi)lant«tlon of 
kidneys is far less successful and associated with a great deal more misery and 
exi)ense, than is true of similar treatments for kidney failure due to other 
cau.ses. 

The single most common manifestation of the effects of dlalietes is that upon 
peripheral nerves, wliich sooner or later are involved to a slight or signilicant 
extent in nearly 100 per cent of individuals with diabete.s. Manifestations are 
those of pain, complete loss of sensation, loss of muscle power and coordination, 
collapse of certain bones and joints, a variety of gastrointestinal problems, loss 
of sexual function in the male, loss of nonnal bladder function with vulnerability 
to urinary tract infection, and a whole host of other occasionally occurring 
neurologic problems that may or may not be reversible. 

In short, diabetes partially or totally wrecks lives. Tlie psychologic and socio- 
economic effect upon the families is incalculable. 

RECOMMENDATIONS CONCERNING DIABETES LEGISLATION  (n.B. 4.SS2) 

The Bill H.R. 4S82 to amend the Public Health Service Act to expand the 
authority of the National Institute of Arthritis, Metabolism and Digestive 
Diseases in order to advance the national attack on diabetes rightly provides 
for a much greater effort and resources to help overcome this national health 
problem. However, the provisions of this bill provide a thrust which in some 
areas fails to recognize the extent to which diabetes involves tlie whole human 
body, and in other areas provides for rigidly structured programs that may 
waste a considerable portion of the resources which II.R. 48S2 is attempting 
to provide. The following comments and suggestions are intended as a coik- 
stnictive outline for improvement in the bill in its present form : 

1. While expansion of the authority of the National Institute of Arthritis, 
Metabolism, and Digestive Disea.ses is a logical vehicle to handle an increased 
effort concerning the biochemical and metabolic aspects of diabetes mellitus, it is 
unlikely that even an expanded institute would have the breadth of knowledge 
and Interest to provide the best effort towards solving the most serious clinical 
diabetes problems, namely degenerative vascular disease, neurologic involvement, 
blindness, and kidney disease. I suggest that the additional support for diabetes 
as it relates to these specific problems should be so Identified either through 
a separate institute, or through existing in.stitutes, such as the National Heart 
and Lung Institute. National Eye Institnte. etc. 

2. Whoever is the Director of the National Diabetes Program should be in- 
structed that the "council" or equivalent body of national advisors must include 
some representation of those physicians who are regularly caring for diabetic 
patients and experienced in the broad spectrum of problems iH'.setting them. 
This will be the only certain way in which the research efforts pursued under 
the National Diabetes Program are relevant to existing health problems of the 
diabetic and are continually correlated on a national basis. 

.3. Under H.R. 4882 the provision for the development of not less than 1.5 
centers for basic and clinical research as provided under Section 437 is too 
restrictive, in that fewer than l."* may turn out to be more desirable, or a great 
many more may be needed. As i)resently provided the breadth of the effort and 
support for the centers risks the expenditure of exces.sive sums for construction, 
detection, and education, such tJiat centers might be developed with a view to 
utilizing available funds rather than being committe<i on a long-term basis to 
helping the diabetic. 

.lust as centers should not be estiiblished in arhitmrily designated numbers, 
support should not be limited to an arbitrary inten-al of .5 .years. Rather, such 
supiwrt should be on an indefinite basis, with the obvious proviso that the council 
advising the National Diabetes Program is satisfied that a given center is utiliz- 
ing support for the puri>oses of the program, and that alternate funding has not 
iiecome available in the meantime. Only by a commitment on the part of the 
National Dlabett^i Program will the numbers of qualified personnel necessary 
to make the program truly effective be willing to commit themselves, on a career 
basis, to its objectives. 
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STATEMENT OF DR. WILLIAM LIKOFF, PROFESBOR OF MEDICINE, HAHNEMANN MEB- 
ICAL COLLEGE AND HOSPITAL, DIRECTOR, CARDIOVASCULAR INSTITUTE, PHILA- 
DELPHIA, PA. 

I ai)preciate the pri%'ilege of having a statemeat regarding the interrelationship 
of diabetes inellitus and heart disea.se placed into the record. 

liegrettably, the bill under coiLsidenition fails to accomplish all that it might 
In the Interest of eliminating diabetes niellitu-s as an important health problem 
in this country. Fundamentally, it does not provide a grand strategy for an at- 
tack upon the issue including l«isie and clinical investigation, professional and 
lay etlucation, and the delivery of adequate health care to those already afflicted. 
Tlie absence of such a strategy is recognized l)y a fixed, administrative structure 
resixmsible for allocated funds, and inude(]uaey of funding. 

The Committee is once again reminded that diabetes mellitus is a most serious 
disorder unquestionably Involved in the pathogenesis of systemic vascular disease 
Involving every major organ of the body. Present statistics fail to recognize the 
con.sequences, morbidity and mortality because so many victims are statistics 
under the categories of heart disease, renal and eye disorders. 

A proiier grand strategy would give the highest priority to research aimed at 
understanding the basic mechanisms of diabetes mellitus. National programs 
slioiild call for an adequate mix of basic and clinical research. It should pro- 
vide for a l>alance between individual research projects fltianced by grants and 
large scale targeted research efforts funded by contracts. 

Funds to supiwrt education should be clearly indicated. Not only the lay pub- 
lic requires instruction in tlie recognition and the treatment of diabetes mellitus, 
but Professional education is far from satisfactory and in some instances en- 
tirely prefunctory. 

The bill should take into consideration that skilled manpower In medicine in 
genenil is lacking and that facilities for ambulatory care jiarticularly in urban 
centers are insufficient and inad("quate. Funding to develop the.se centers is essen- 
tial if a well balanced program against dialietes is to be initiated. 

It is difficult tx) envision in our pre.>9ent state of knowledge that a i)ublic bill 
designed to support a .significant efTort in the health field could ignore or fail to 
fund preventative projects. So is the case in the present 1)111. 

Finally, it is reasonable to hope that national interests could be assisted by 
the development of a special council of experts in diabetes mellitus with a dear 
avenue of input into the National Institutes of Health. 

LETTERS OP REBUTTAL TO THE REPORT ON DIABETES PREPARED BY THE NATIONAL 
INSTITUTE OF AKTHRITIS, METABOLISM, AND DIGESTIVE DISEASES 

JosuN CLINIC, 
Boston, Mass., May 0, J973. 

Mr. CABL STENZLEE, 
Chairman of the Oovemor's Committee, Concerned with Diabetes,  Common- 

wealth of Pcnnsylvanki, Office of the Oovemor, Jlarrishurg, Pa. 
DFJVR MR. STENZLER : As I was about to dictate this letter I found the April 

.">. 1J>73. letter from Benjamin T. Burton, Ph. D. to you and the statement regard- 
ing diabetes prepared by the National Institutes of Health, which was presented 
to the House Appropriation Hearings on April 5, 1973. My thoughts are as 
follows: 

Review of the report concerning diabetes mellitus by the National Institute 
of Arthritis. Metabolism and Digestive Diseases, NIH, as presented recently re- 
veals an extraordinary lack of interest by those preparing this report in those 
people who have diabetes, as compared to statements showing a keen Interest in 
only the acute chemical changes characteristic of the acute diabetic syndrome. 
Thus, In one paragraph It is stated by the NIAMDD as follows: "In a severe form, 
frequently called "juvenile type" diabetes because of its early onset in life, the 
untreated disease rapidly progresses to a grave metabolic state of imbalance, 
ketoacidosis, which may result in coma and death unless controlled by Insulin 
administration and specific supportive therapy". In the same paragraph it is 
stated "Today, with proper treatment, most diabetics can lead a normal life". 
Herein lies the extraordinary lack of understanding as to what the diabetic must 
do day in and day out to attain this "proper treatment", and the statement itself 
acknowledges this problem In a week manner by stating "can lead a normal life". 
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The fact is that even with most intelligent, educated and consistent effort, many 
of these individuals find it extremely difficult to lead a normal life and face an 
average duration of life after onset of diabetes in adolescence or childhood of 
only 30 years. 

The failure of NIAMDD spokesmen to acknowledge the jiroblems of the 
diabetic is indicated in the same paragraph referred to above in which it is 
stated, "Despite good control of clinical symptoms, however, and despite our 
ability to hold in check the abnormal blood sugar level, the long-term complica- 
tions of diabetes, primarily those affecting blood vessels, peripheral nerves, kid- 
neys and the eyes, develop relentlessly in too many cases". 

What this sentence from our National Institutes of Health is saying quite 
simply is that because we are not that interested, or more importantly beeau.se 
we do not have the money, these diabetic problems, which are the crux of tlie i.ssue, 
are too much for them and they might as well forget them. Why should these 
changes go on "relentlessly?" Why does the metabolic arm of the Nationar In- 
stitutes of Health hide behind a dollar sign the importance of these truly serious 
complications which sooner or later affect each and every diabetic? Is it because 
these problems are primarily "vascular"' and the NIAMDD by its very name 
deals only with the "metabolic"? 

In its statement the NIAMDD mentions the "long-term complications of dia- 
betes", as indicated above, implying these are the only long-term effects of diabetes. 
The role of diabetes in accelerating vascular disease causing heart attacks, stroke, 
and gangrene has been thus virtually ignored. The investigative programs of the 
National Heart and Lung In.stitute regarding "heart" nl.so pay little attention 
to the role of diabetes because, it is felt diabetes is taken care of through another 
institute. Presumably this would be the NIAMDD. Where does this leave diabetes 
mellitus and its adverse effects upon blood vessels in virtually every organ in the 
body? 

The pervasive effect of diabetes in accelerating vasoulnr disease, with resultant 
heart disease, stroke, and gangrene, has been briefly outlined in a report en- 
titled, "Diabetes Mellitus and Degenerative Vascular Disease" submitted to Sen- 
ator Schweiker and other members of the Subcommittee on Health Legisla- 
tion of the Senate on February 26, 1973. In the report from the NIAMDD the 
statement is made "Patients afflicted with its less severe form the so-oalled 
maturity onset diabetes, may suffer from complications such as accelerated de- 
generation or "hardening" of the arteries, and thus may have a decreased 
life expectancy. Although the disease can be fatal unless projwrly treated, in 
most cases it can be well controlled". This statement is at best debatable, and at 
least incorrect. Diabetes is as readily controlled as a high cholesterol level in 
some individuals, but in many is less so. If one applied the NIH reasoning to 
the effect of cholesterol and fat upon heart disease, etc., then a similar state- 
ment could he made concerning the need or more money to handle the problem 
of heart disease, because the same conclusion could be reached "the di.sease can 
be fatal unless properly treated, in most cases it can be well controlled". With 
such reasoning the major ongoing research programs of the National Heart and 
Lung Institute could be dismantled, thus saving taxpayers hundreds of millions 
of dollars. 

.\ number of other thoughts do come to mind as one begins to pull apart the 
reaisoning, but I think the above Is the major portion of my thoughts at this 
moment. 

Sincerely yours, 
ROBERT P. BBADLET, M.D. 

•    *    * 

jEFFEaisoN MEDICAL COLLEGE OF THOMAS JEFFERSON UXIM^RSITY, 
DBTABTMENT   OF   OPTlTnALMOLOOY, 

Philadelphia. Pit., May 11. 1973. 
Mr. CARL STENZLER, 
Chairman,   Governnr's  Committee,   Concerned   "With  Diahctcn  and  Blindness, 

Elkins Park, Pa. 
DEAR MR. STENZLER: Thank you for bringing to my attention the report on 

diabetes prepared by the National Institute of Arthritis. Metabolism, and Diges- 
tive Diseases. I hope that my reactions to this document may be of interest 
to you. 

It represents, in my opinion, a dangerous reshuffling of data. The key, under- 
lined statement in the first page "Today, most diabetics can keep tlieir disease 
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under control, enjoy a nominl home and family life, and can work with only 
minor complications.", seems to l>e a misrepresentation of the fate of a sitrnifloant 
portion of diabetics. In all honesty, in defense of this statement the previous 
statement should be considered, "Prior to the discovery of insulin and diagnosis 
of diabetes in the early years of life was equivalent to a death warrant" Tliis 
Is only partiallly true as the discovery of diabetes at any stage usually was 
etiuivalent to a death warrant but underlines the role of insulin: the chemical 
a.spect of diabetes can be kept under control. The rest of the picture is actually 
characterized will in the second page of the report, first line of the second sub- 
iieading, "Diabetes, in essence, is an enigma." We know today how to make a 
handful of curious facts, this report giving a succinct report of some of the latest 

However, using the figures contained on the very rei>ort which are not that 
different from the other statistics: 34% of the diabetics were blind after tiiirty 
years, 47% had proteinuria, 41% had azotemla, and 20% were dead. The report 
does not provide the statistics or in general even mentions neuropathy, skin infec- 
tions', sexual problems. Nor is the misery of hyper-and hypoglycemia, a common 
fate of the younger diabetic who is "brittle", mentioned. I feel, however, that 
even tJie facts publishe<l in the report contradict the opening statement "today 
most diabetics, etc. 20% death and 34% blindness, not to speak of otJier little 
unpleasant facts, seem hardly the enjorment of normal home and family life 
nor can they in any man's book validly be called minor complications. 

The report has another curious inconsistenc.v. It seems to equate severe diabetes 
witii tJie juvenile tyjie and the less severe diabetes with maturity onset, 'miile 
it is true the juvenile type is usually more severe, anybody that thinks that 
the maturity onset is free of iiroblems should either spend some time in any 
diabetic treatment center or read any of the standard text. As a matter of fact, 
most of the literaure reports more problems with the maturity onset than with 
the juvenile type, a fallacy probably based on the low rate of survival of the 
juvenile of rather recent years. 

I hope that tbe above may be of some assistance in your efforts of obtaining 
mature legislation to fight diabetes on a nationwide level. I would like to restate 
my conviction that diabetes is the number one public health problem facing tiie 
Western civilization and the road toward a solution is diflScult as so little is 
actually knowni and there are no animal models. 

Sincerely yours, 
THOMAS BEHRENDT, M.D., 

Professor of Ophthalmology. •        •        • 

ScHHE EYE iNSTrruTE, 
Philadelphia, Pa., May 11,1973. 

Sfr. CARL STENZLEB, 
Chairman, the Commonwealth of Pennsylvania, Committee on Diabetes and 

Blindness, Office of the Oovemor, Harrisburg. Pa. 
DEAR MB. STENZLEB: The NIAMMD special 1973 report on diabetes was pre- 

.<«>nted to the House Appropriations. "Today, most dlalwtics can keep their disease 
under control, enjoy a normal home and family life, and to work with only 
minor complications". 

The statement "with only minor complications" is incredible. Every U.S. Public 
Health publication is In contradiction. In front of me is the Model Reporting Area 
for Blindness Proceedings of the 1968 Conference, published by the U.S. Depart- 
ment of Health, Education and Welfare, Public Health Service, U.S. Department 
of H.E.W. Spelled out without equivocation are these facts: 

(1) Diabetes is the first cause of bliness for the 40 to 60 years age group. 
(2) Diabetes is the second cause of blindness for the 20 to 40 year age group. 
(3) Diabetes is the fourth cause of legal blindness for the over 60 year age 

group. 
The appalling number of blind in the 20 to 40 year age group for the most part 

represent juvenile diabetics who have had the disease for ten to fifteen to twenty 
years. Surely these are not minor complications. 

In addition, diabetes source book 1969 published by the Department of H.E.W. 
identifies 151 thousand diabetics without useful vision In either eye—"not to be 
equated with legal blindness" and 238 thousand diabetics with impaired vision. 
It must be noted diabetics with impaired vision always brink blindness because 
diabetic retinopathy is malignant 

For this disaster to so many people there is no known cause nor is there remedial 
therapy. The best that we can offer is "pallative" or "stop-gap" assistance. 
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1 urge you when testifying before the House Appropriations Committee tlial 
you plead for needed research funds and proper understanding of the disease. 

Sincerely yours, 
HABOLD G.  SCHEIE, M.D., 

Chaintwn and Director. 

HOSPITAL OP THE UNH-ERSITY OF PENNSYLVANIA. 
Ph iladclph ia, Pa., May n, 1973. 

Mr. CARL STENZLER, 
Cliairtnan of Governor's Commonwealth Committee on Diabetes and Blindness, 

Office of the Oovemor, Barrisliurg, Pa. 
DEAR MK. STENZLEE: AS an obstetrician long interested in the care of the 

pregnant diabetic and in the welfare of her offspring, I would like to add my 
voice to the protest of inadequate funding of research in all facets of diabetes 
mellitus. Although insulin has made it possible for the juvenile diabetic to sur- 
vive long enough to reach a point of reproductive capability, it falls far .short of 
making it possible for that same individual to lead a normal, uncomplicated, 
unencumbered life. The interplay between diabetes and pregnancy is multifaceted. 
First, there are concerns regarding the diabetic mother herself. Pregnancy is 
diabetogenic and certainly at least transiently worsens diabetes as evidenced by 
markedly increasing insulin requirements and a greater tendency to the develop- 
ment of ketoacidosis. Although it seems that the insulin requirements, as a 
measure of the severity of the diabetes reverses itself after pregnancy, there 
is essentially no evidence regarding the state of the cardiovascular renal system 
of the patient and whether or not the mlcroangiopathy and Indeed even the large 
vessels undergo progressive degenerative change as the result of pregnancy. 
Certainly we know that with the increased frequency of urinary tract infection 
during pregnancy the occurrence of such infectious may well accelerate degener- 
ation of the renal status of the diabetic. Tlien, too, there are numerous concerns 
regarding the offspring of the diabetic patient. Since diabetes has as one of its 
primary targets the vascular system, it can and does, indeed, in pregnancy 
attack the vasculature in the placenta and in some instances thereby can be 
responsible for the stillbirth of the Infant. It may also produce an infant which 
suffers hypoxic damage and is not stillborn but liveborn with brain damage 
responsible for long term problems which may, in fact, have even greater impact 
on the family unit than the stillbirth of a child. Above and beyond these deticits 
in the diabetic patient's ability to sustain in a healthy fashion her fetus in 
utero, there is a two to three-fold increase in the Incidence of congenital mal- 
formations in the offspring of diabetics. Certainly in this time of emphasis on 
population and limited reproduction, one must turn concentrated attention not 
only to the absolutes of children or no children, but to the quality of life in these 
children and to minimization of children born with serious birth defects. 

Yet, another question is related to the occurrence of diabetes In the offspring 
of the diabetic patient. There is, perhaps, no disease which is less well understood 
from the genetic standpoint than is diabetes mellitus. The only thing that seems 
clear at this point is that there are those families in which diabetes is a heredi- 
tary disease. Simplistically, investigators in the past have felt that this dlsea.se 
followed simple patterns of recessive autosomal inheritance, however, it is per- 
fectly obvious from studies in twins and in other family studies that this is 
indeed not the case. It would seem apparent also that there may be several forms 
of inheritance or perhaps as concerns the genetic aspect several types of diabetes. 
Much need be done in clarifying this broad area. 

Finally, as an obstetrician and gynecologl.st, I am concerned with the total 
health of the woman whom I care for during the course of pregnancy. When I 
see the longstanding juvenile diabetic througli a pregnancy and assist lier in the 
birth of a child, I cannot help but have grave concerns not only for all those 
problems I have outlined regarding the health of the mother and the projected 
health of the newborn, but I must also feel great concern for the family unit in 
which this child may well be motherless within 10 to 20 years as the result of 
the rapidly progressive cardiovascular renal complications of diabetes mellitus. 
As an obstetrician and g.vnecologlst. but basically as a physician dealing with 
patients with diabetes mellitus, I would implore support not only at the exi.stent 
level but of markedly expanded programs for the investigation of all asi)ects of 
diabetes mellitus not just those related to reproduction. It must also l)e obvious 
to anyone looking into the problems of diabetes mellitus that the penetrating 
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study of a disease with sufli extensive vascular implications might well shed 
light not only on diabetes but on a great many other degenerative vascular 
diseases. George Cahill, who Is an illustrious diabetologlst, has described diabetes 
as a syndrome comiwsed as a sequence of events about which there is considerable 
knowledge in the middle and a gross lack of knowledge at either end. The 
ends obviously are the cause and at the other end the detailed knowledge of the 
total Impact. It is apparent to me that we must get on about the clarification of 
these details and that to do so will be a costly business but one in which the 
rewards are Immeasurable. 

Respectfully submitted, 
RICHARD H. SCHWAEZ, M.D., 

Professor of Obstetrics and Oynecology. 

UNIVEBSITT OF MARYLAND, 
SCHOOL OF MEDICINE, 

DEFABTMENT OF SOCIAL AND PREVENTIVE MEDICINE, 
DIVISION OF CLINICAL INVESTIGATION, 

Baltimore, Hd., May 9,1973. 
Mr. CARL STENZLEB, 
Chairman, Commonwealth of Pennsylvania, Committee on Diabetes and Blind- 

ness, Oovemor's Office, Harrisburg, Pa. 
DEAR MR. STENZLER : The following statement was presented by the NIAMDD 

representative to the House Appropriations Committee in April of this year: 
"The year 1972 marked the 50th anniversary of the discovery of insulin, the 
hormone that means life for many diabetic individuals. Prior to the discovery 
of insulin a diagnosis of diabetes in the early years of life was equivalent to a 
death warrant. Today, most diabetics can keep their disease under control, enjoy 
a normal home and family life, and can work with only minor complications." 

The tost sentence of this introductory statement in particular must be chal- 
lenged. While the acute complications of diabetes, in particularly ketoacidosis, 
are controllable by Insulin, the long-term vascular complications of diabetes con- 
tinue to resist treatment. Diabetics have a large excess of cardiovascular condi- 
tions such as myocardial infarctions, strokes, blindness, kidney disease, and 
amputation of limbs which distinguish them from the normal contemporary. 
Quantitatively from a public health point of view diabetes is also a much larger 
prol)lem than meets the eye. Four million Americans are known to be diabetic, 
and many more millions have not been diagnosed. Even if one looks only at 
maturity-onset newly diagnosed diabetics, the enclosed monograph shows that 
among these maturity-onset nonlnsulin-dependent recently diagnosed diabetics 
four percent already had a visual acuity of less than 20/100 in at least one of 
their eyes; 10 percent had significant ECG abnormalities; and 31 percent suffered 
from hypertension. This is far in excess of what you would expect in people of 
the same age and sex class who were not diabetic. 

In sum, I would therefore support your efforts to obtain funding for a con- 
certed effort in researching the cause of diabetes and adequate therapeutic means 
to control the complications. 

With best personal regards, 
Cordially yours, 

CnBisTiAN R. KLIHT, M.D., Dr. P.H., 
Professor and Director. * • • 

JOHNS HOPKINS UNIVERSITT, 
SCHOOL OP MEDICINE, 

Baltimore, Md., May 8,1973. 
Hon. RICHARD S. SCHWEIKEB, 
U.S. Senate Office Building, 
Washington, D.C. 

PEAR SENATOR SCHWEIKER : Tlie American public has been lulled Into a sense 
of false security with the assumption that insulin, which. Indeed, does control 
the abnormal sugar metabolism, has eliminated the serious a.speets of diabetes. 
Nothing could be further from the true state of the medical facts today. Insulin 
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lias simply permitted these patients to live long enough to develop vascular com- 
plications of diabetes in the major organs throughout the body. These changes 
occur in the kidneys, the heart, brain, and in the eye. Taking the eye, for esam- 
l)le, diabetic retinopathy, the blood ves.sel complication in the eye, has become 
the largest cause of new blindness in imtlents between the ages of 20 and 60. 
This represents the gainful occupational period with its socio-economic hardsliips 
combined with the emotional burden for the patient and his family. 

In the Diabetic Retinopathy Center at the Johns Hopkins Ho.spital, we are 
receiving new patients with diabetic retinopathy at an alarming Increase in 

, frequency. In questioning a series of new patients on a random basis, I was 
impressed with the significant number who have serious visual impairment, but 
who have in no way reported their visual handicap to either Internal Revenue 
for tax benefits or other agencies. I mention this finding becau.se I am convinced 
that the present figure of approximately 60,000 citizens in the United States who 
are legally blind from diabetes is probably underestimated. With the annual 
co.st of approximately $5,000 per year to maintain each diabetic blind individual, 
and assuming the rock bottom number of 60,000 legally blind from diabetes, 
we are faced with the staggering yearly cost of $300,000,000 to support these 
citizens. The National Eye Institute of NIH is to be commended for its judicious 
use of the approximately two million dollars available to it for research on 
diabetic retinopathy. But the 150 to 1 ratio of patient costs to amount spent on 
diabetic eye research by NIH is a sad commentary on the state of Federal sup- 
port for a condition that has become the largest cause of new adult blindness in 
this country. 

As a member of a sixteen hospital National Cooi)erative Study on the problem 
of diabetic retinopathy, I can assure you that my experience at The Johns Hop- 
kins Hospital is shared by the investigators at each of these institutions. Further- 
more, I am aware that, in many Centers that are not participating in the study, 
the same situation exists. I recognize that other major diseases, such as heart 
dlsea.se, cancer, and sickle cell anemia, have been given special priority In recent 
appropriations. I fully agree that these important diseases should receive proper 
funding for medical research. Yet, when one looks closely at the causes of death 
from patients listed with heart disease or kidney disease as a primary cause, we 
see in a very significant number that diabetes was, indeed, the basic cause of their 
demise. 

I urge your support of legislation for increased appropriations to support 
diabetic research, training of personnel and facilities for patient care. I make 
this request both as a physician responsible for the care of patients with diabetic 
retinopathy, and on behalf of the five million known diabetics In the U.S. who 
are potential candidates for this serious complication of their disease. 

Resiiectfuily yours, 
ABNALL PATZ, M.D., 

Professor of Ophthalmology. 

VITAL STATISTICS ON DIABETES 

AVERAGE PREVALENCE Of KNOWN DIABETES AND RATE PER 1,000 POPUUTION BY AGE AND SEX, UNITED STATES 
JULY 1957-JUNE 1959 

Age Male Female Age Male Female 

Aver>ce number (in thousands): 
All ages  
Under 25  

660 
40 

106 
108 
181 
156 
68 

871 
27 
93 

139 
244 
260 
109 

Rate per 1,000 population: 
All ages  -  
Under 25 

8.0 
1.1 

10.0 
.7 

25to44_  25 to 44  4,9 3.9 
45lo54  45 to 54 11.2 13.7 
55 to 64.  551064      25.2 31.5 
65to74      65 to 74 34.4 50.3 
75 and over  75 and over   31.5 38.8 

Source: U.S. National Health Survey. Dialwtes reported in interviews. United States, July 1957-June 1959; Public Health 
Service Publication No. 584-B21. Washington, U.S. Government Printing Office, 1960. 
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ESTIMATED PREVALENCE OF KNOWN AND UNSUSPECTED DIABETES AND RATE PER I.OOO POPULATION BY AGE, 
UNITED STATES, 1959 

Age 
Known 
cases > 

Unsus- 
pected 
cases' Total Age 

Known 
cases' 

Unsus- 
pected 
cases> Total 

Eslimaled number of cases 
(in thousands): 

All ages  1,530 
67 

199 
246 
424 
416 
177 

1,400 
51 

240 
360 
366 
258 
126 

2,930 
118 
439 
606 
790 
674 
303 

Rate per 1,000 population 
(in thousands): 

All ages  
Under 25  

9.0 
.9 

4.4 
12.4 
28.4 
42.9 
35.6 

8.1 
.7 

5.2 
17.9 
24.2 
26.2 
24.5 

17.1 
Under 25       1.6 
25toM  25 to 44  9.6 
4510 54       4510 54  30.3 
55 to 64  55 to 64  52.6 
65 to 74 65 to 74 ..    . 69.1 
75 and o»er  75 and over  60.1 

'U.S. National Health Survey: Diabetes reported in interviews, United States, July 1957-June 1959: Public Health Service 
Publication No. 584-521, Washington, U.S. Government Printing Office, 1960. 

^ Unknown cases dehned as diabetes unsuspected by the patient or physician. Estimate prepared on basis of studies 
and surveys by the Diabetes and Arthritis Branch, Division of Chronic Diseases. 

ESTIMATED PREVALENCE RATES OF DIABETES MELLITUS BY AGE. UNITED STATES. 1963 

Rate per 1,000 
Ratio to population 

(approximate) 

Age group (years) Known 

Total 
known and 

unknown Known 

Total 
known and 

unknown 

Under 25  
25 to 44  

                 1.1 
                  5.1 

1.8 
10.3 
45.0 
70.0 

1:900 
1:200 
1:40 
1:20 

1:550 
1:100 

451064                        24.4 1:22 
                47.5 1:14 

Sources: Known diabeties: unpublished data from National Health Survey; Unknown: surveys and studies by Diabetes 
and Arthritis Program, Division of Chronic Diseases. 

UNDIAGNOSED AND DIAGNOSED DIABETES, BY AGE, UNITED STATES, JULY 1959-JUNE 1961 

Aa* Total 

Undiag- 
nosed — 

diabetes! 

Diagnosed diabetes > 

Total            Male Female 

NUMBER (IN THOUSANDS) 

AH ages   3,156 1,426 1,730 790 941 

Oto24     139 
464 
680 
857 
688 
329 

56 
236 
388 
373 
263 
130 

83. 
228 
312 
484 
425 
199 

39 
109 
160 
232 
171 
78 

44 
2510 44  119 
45to54        152 
55 to 64  251 
65 to 74                                      254 
75 plus  121 

RATE PER 1,000 POPULATION 

All ages.  17.9 8.1 9.8 9.2 10.4 

0to24        1.7 
10.2 
33.1 
55.6 
68.6 
62.0 

.7 
5.2 

17.9 
24.2 
26.2 
24.5 

1.0 
5.0 

15.2 
31.4 
42.4 
37.5 

1.0 
5.0 

16.0 
31.5 
36.9 
34.4 

1.1 
25 to 44  5.0 
45 to 54                    14.3 
55 to 64  31.2 
65 to 74       .                                          47.0 
75 plus  39.8 

I Estimates of undiagnosed diabetes prepared on basis of studies and surveys by Diabetes and Arthritis Program, 
Division of Chronic Diseases, U.S. Public Healtti Service. (Civilian noninstitutional population used, same as in source 2.) 

> Diabetes reported in interviews, July 1959-June 1961. Estimated annual average. Unpublished data. Division of Heatth 
Interview Statistics, National Center for Health Statistics, U.S. Public Health Service. (Civilian noninstitutional population.) 



20,950 5.2 
1.200 .3 
8.400 2.1 

11,350 2.8 
11,700 2.9 
13,800 3.5 
12,710 3.2 

1.090 .3 
5,730 1.4 

81.300 20.4 
44,660 11.2 
30.250 7.6 
6.390 1.6 

66.510 16.7 
151,850 38.0 
54.020 13.5 
62.310 15.6 
17,290 4.3 
18,230 4.6 
47,460 11.9 
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ESTIMATED NUMBER OF LEGALLY BLIND PERSONS.i BY CAUSE, UNITED STATES, 1962 

Leplly blind person] 

Cause Number Percent 

All causes  399,30O 100.0 

Infectious diseases  
Ophthalmia neonatorum     
Syphilis  _  ... .  
Other  

Injuries  . 
Poisonings   

Retrolental fibroplasla.....    
Other  

Neoplasms  
General diseases    

Diabetes  
Vascular  
Other  

Prenatal influence    
Uaknown to science  . .... 

Glaucoma .......... . ... 
Senile cataract   ........... 
Myopia     
Other  

Undetermined and not specified  

< "Visual acuity for distant vision of 20/200 or less in the better eye, with best correction; or visual acuity of more than 
20/200 if the widest diameter of field of vision subtends an angle no greater than 20°." 

Source; Estimated statistics on blindness and vision problems. NSPB Fact Book, 1966. The National SKiety for tha 
Prevention of Blindness, Inc., New York. 

OTHER CONDITIONS AMONG PERSONS WITH DIABETES, UNITED STATES, JULY 1964-JUNE 1965 

Persons with diabetes 

N 
Selected conditions In addition to diabetes 

Heart condition.  
Hypertension without heart involvement  
Vascular lesions, CNS  
Impaired vision, total  

Impaired vision  
Blind, both eyes'  

Cataracts  
Glaucoma  
Genitourinary disorder    .. 
Gallbladder , 
Skin disorder  ....... . ... 
Goiter and thryoid conditions   
Paralysis, complete or partial  
Gout, tuberculosis, or senility  
Absence of: 

Fingers, toes..  
Major extremities  

> Many persons have more than 1 condition. 
> "Inability to read ordinary newspaper print with glasses and impairment indicating no useful vision in either eye." 

Not to be equated with legal blindness. 

Note: Neither visual impairment nor any other condition in this table Is to be interpreted as caused by diabetes. 
Source: Characteristics of persons with diabetes. United States, July 1964-June 1965. U.S. Department of Health, 

Education, and Welfare, Public Health Service Publication No. 1000—Series 10—No. 40, October 1967. Washington: U.S. 
Government Printing Office. 

Number! (|n Percent of 
thousands) total 

4(5 21.1 
3S7 16.8 

76 3.3 
389 16.9 

238 10.3 
151 6.6 

93 4.0 
36 1.6 

'S 8.3 
3.7 

75 3.3 
71 3.1 
SO 2.2 
35 1.5 

SI 2.2 
33 1.4 
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PREDICTED NUMBER OF DIABETICS 

(Using prevalence rates of July 1965 to June 1966) 

Prevalence (In thousands) 

A|» used/l.OOO 1970 1980 1990 2000 

Both sexes: 
40 to 44                  20.0 239 

468 
809 
782 
444 

230 
447 
926 
941 
514 

347 
496 
888 

1.087 
619 

419 
45 to 54                  20.0 713 
55 to 64                  43.7 993 
65 to 74                  64.4 1.050 
75+                  57.9 726 

All ages 40+  2.742 3,058 3,437 3.901 

Male: 
40 to 44                  29.6 173 

334 
259 
286 
154 

167 
319 
290 
326 
169 

254 
357 
279 
371 
200 

308 
45 to 54                  29.6 517 
5510 64  29.6 316 
65 to 74                  51.6 361 
75+                  50.9 231 

All ages 40+  1,206 1,271 1,461 1,733 

Female: 
40 to 44                 31.0 189 

375 
303 
508 
291 

182 
359 
352 
621 
350 

271 
396 
338 
725 
426 

327 
45 10 54                  31.0 563 
55 to 64                  31.0 374 
65 to 74                  74.9 697 
75+                  62.9 365 

All ages 40+  1,666 1,864 2,157 2,326 

PREDICTED NUMBERS AND PREVALENCE RATES OF DIABETICS (USING 9 PERCENT YEARLY INCREASE 
IN ABSOLUTE NUMBER WITH DISEASE) 

(Prevalence in thousands] 

1970 1980 1990 2000 

Agg 
Num- 

ber 

Prevalence 
rate per Num- 

ber 

Prevalence 
rate per 

1,000 
Num- 

ber 

Prevalence 
rate per 

1,000 
Num- 

ber 

Prevalence 
rate per 

1.000 

Both sexes: 
40 to 44   . 239 20.0 

20.0 
43.7 
64.4 
57.9 

454 
889 

1,537 
1,485 

843 

39.4 
39.7 
72.6 

101.6 
94.8 

669 
1.310 
2,266 
2,188 
1,242 

38.5 
52.7 

111.5 
129.6 
116.2 

884 
1,731 
2,994 
2,892 
1,642 

42.1 
45 to 54... 468 48.5 
55 to 64... 809 131.7 
65 to 74... 782 177.4 
75 plus... 

40 plus.... 

444 130.9 

All ages ..   2,742 43.6 5,208 66.3 7,675 85.8 10,143 93.8 

Male: 
40 to 44.. 173 29.6 

29.6 
29.6 
51.6 
50.9 

328 
635 
492 
543 
293 

58.2 
58.8 
50.1 
85.9 
88.4 

484 
935 
725 
800 
432 

56.2 
77.6 
76.9 

111.3 
110.1 

639 
1,236 

958 
1,057 

571 

61 3 
45 to 54... 334 70.7 
55 to 64 259 89 9 
65 to 74... 286 151.2 
75 plus... 

40 plus  

..       154 125.8 

All ages ..    1,206 35,2 2.291 63.9 3,376 82.2 4.461 89.1 

Female: 
40 to 44.. 189 31.0 

31.0 
31.0 
74.9 
62.9 

359 
713 
575 
964 
554 

61.2 
61.6 
50.6 

116.3 
99.5 

530 
1,C51 

848 
1,421 

815 

60.6 
82.3 
77.8 

.  146.7 
120.5 

701 
1.389 
1.120 
1,878 
1.077 

66.3 
45 to 54... 375 76.4 
55 to 64 .. 303 92 8 
65 to 74... 508 201.8 
75 plus... 

40 plus  

291 135.2 

All ages ..    1,666 42.3 3,165 74.2 4.665 95.5 6.165 106.2 
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ESTIMATED PREVALENCE OF LEGAL BLINDNESS BY CAUSE UNITED STATES, SELECTED YEARS. 1940-62 

Etioloey 1940 1950 1957 1960 1962 

Inlediousdiseasss  48,800 41,900 32,900 20,170 20,950 

Ophthalmia neonatorum  9,800 4.900 1.800 1,150 1,200 
Syphilis  18,200 17,400 12.800 8,080 8,400 
Trachoma.  6,700 6,000 1,600 350 380 
Other  14,100 13.600 16,700 10,590 10,990 

Injuries ~ 20,300~ 21,400 16,700 11,280 11,700 
Poisonings   1,100 4,100 9,000 13,660 13.800 

Retrolental (ibroplasia  200 2,900 8,100 12,610 12,710 
Other „.. 900 1,200 900 1,050 1,090 

Neoplasms  TSM 27700 47200 5.520 TTM 
General diseases  11,800 28,400 53,700 78,280 81,300 

Diabetes  3,200 12,600 28,400 42.990 44,660 
Vascular  4.900 9.700 22,000 29,130 30.250 
Other  3,700 6,100 3,300 6,160 6,390 

Prenatal influence  21,900 33.700    ~"     45.700 64,200 66,510 

Hereditary  7,400 12,000 15.200 NA NA 
Not specified  14,500 21,700 30,500 NA NA 

Unknown lo science ~~    TSTMO UOTBOO 129,100 146,180 151,850 

Glaucoma  27,700 38.000 45,700 52,010 54,020 
Senile cataract  38,000 65.200 60,000 59,980 62.310 
Myopia  NA NA 15,700 16.640 17,290 
Other  13,100 18.400 7,900 17.550 18,230 

Undetermined and not specified  46,100 isjBOO 47,500 45,710 477460 

Total  2307300 297, «0 339,000 385^000 39ft3O0 

10 LEADING CAUSES OF DEATH- -DEATH RATES PER 100,000 POPULATION, UNITED STATES, 1960 

Cause of death Death rat* 

All causes  951.3 

1. Diseases ot heart  367.9 
2. Malignant neoplasms, including neoplasms of lymphatic and hematopoietic tissues  146.9 
3. Vascular lesions affecting central nervous system.  110.1 
4. Accidents  52.3 
5. Certain diseases of early infancy  39.8 
6. Influenza and pneumonia, except pneumonia of newborn     33.2 
7. General arteriosclerosis     19.9 
8. Diabetes mellitus    15,9 
9. Congenital malformations      12.4 

10. Cirrhosis of liver  10.8 

Source: U,S. National Office of Vital Statistics. Vital Statistics—Special Reports, vol. 52, No. 7. 

ESTIMATED NUMBER OF DIABETICS BLIND FROM RETINOPATHY 

1970                 1980                1990 2000 

A. Aged 40 and over(in thousands): 
Assuming current prevalnece rates               144.1               165.6               190.1 207.0 
Assuming9percentannualincre3seinprevalenc*.            144.1              273.8              403.5 533.4 

B. All ages' (in thousands): 
Using current prevalence rates               154.7               178.1               204.4 222.6 
Using9percent annual increase in prevalence...             154.7               294.4              433.9 573.5 

1 Those aged 40 and over account for about 93 percent of all blind diabetics. Multiply numbers in pL A by 100('93 to get 
estimate of total number of blind diabetics. 
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MEMBERSHIP LIST, THE GOVEBNOB'S COMMITTEE ON DIABETES AND BLINDNESB 

Carl Stenzler, Chairman. 
ETES 

Harold G. Scheie, M.D., Professor and Chairman Department of Opthalmology, 
University of Pennsylvania. 

Charles Schepens, M.D., President, Retina Foundation, Boston, Massaschusetts ; 
Associate Professor of Opthalmology, Harvard Medical School. 

Irving H. Leopold, M.D.. Professor and Chairman Department of Opthalmology, 
Mt. Sinai School of Medicine, New York. 

SMALL BLOOD VESSEL  DEGENEKATION 

Richard A. Field, M.D., Senior Scientist. Retina Foundation, Boston, Massa- 
chusetts ; Associate Professor of Medicine, Harvard Medical School. 

LARGE BLOOD VESSEL DEGENERATION 

Robert F. Bradley, M.D., Medical Director. Joslin Clinic, Boston, Massachusetts. 

KIDNEYS 

Arnold S. Relman, M.D., Chief of Medical Services, Hospital of the University 
of Pennsylvania; Professor of Medicine, University of Pennsylvania. 

HEART 

William Likoff, M.D., Professor of Medicine, Hahnemann Medical College. 

TEETH  AND CITMS 

Merwin A. Landay, M.D., Professor of Dentistry, Temple University School of 
Dentistry. 

JUVENILE  DIABETES 

Robert Kay, M.D., Professor of Pediatrics, University of Pennsylvania. 
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MATEBKITT 

Charles B. Schuman, M.D., Professor of Medicine, Temple University College of 
Medicine. 

OENBrrics 

Arthur G. Steinberg, Ph.D., Professor Biology, Professor of Human Genetics, 
Western Reserve University, Cleveland, Ohio. 

EPIDEMIOLOGY   AXD  RESOURCE  INFORMATION 

George K. Tokuhata. Dr. P.H., Ph.D., Director, Division of Research and 
Biostatlstlcs, Pennsylvania Department of Health, Harrisburg. Pennsylvania: 
Professor of Biostatlstlcs, University of Pittsburgh Graduate School of Public 
Health; Associate Professor of Community Medicine-Epidemiology, Temple Uni- 
versity College of Medicine. 

ANE8THESIOLOQY 

Stephen J. Galla, M.D.. Associate Professor of Anesthesiology, University of 
Pittsburgh School of Medicine. 

NEUROPATHY 

Richard Chambers, M.D., Professor of Neurology, Thomas Jeflferson Medical 
College. 

Hon. Robert Rovner, Esq., State Senator, Commonwealth of Pennsylvania. 
Robert Dechert, Esq., Senior Partner, Dechert, Price and Rhoades. 
Christian R, Klimt, M.D., Professor & Director. Div. Clinical Investigation. 

University of Maryland Medical School, Baltimore, Maryland. 
Mr. ROGERS. Thank you very much, Mr. Stenzler. for a very compre- 

hensive statement. E.\cellent. I think before we will start questioning, 
however, if it will suit the committee, we will go ahead and reeei\e the 
statements from your colleagues, and then we will question at that time. 

Dr. Patz. 
STATEMENT OF DR. ARNALL PATZ 

Dr. P.VTZ. Mr. Chairman. I want to thank you for the privilege to 
appear before this subcommittee. My remarks stem from my experience 
as director of the Dialjetic Retinop'athy Center at Johns Hopkins and 
as a member of tlie lx)ard of directors of the National Society for the 
Prevention of Blindness. 

The public at large, and even some membei-s of the medical profes- 
sion, liave been lulled into a sense of false security on the assumption 
that the administration of insulin to regulate the blood sugar level of 
the diabetic patients con* rcls all of his problems. 

Although insulin regulates the blood sugar level damage to small 
blood veasels throughout the body continues insidiously throughout the 
lifetime of a diabetic individual. For example, in the eye, damage to 
blood vessels in the retina affects 75 percent of diabetic patients after 
20 years' duration of diabetes. Fortunately, all of these individuals do 
not become blind, but enough diabetics sustain severe retinal damage 
that diabetic retinojjathj' has become the largest cause of blindness 
in the United States between the ages of 20 and 60. 

According to the National Society for the Prevention of Blindness, 
thei-e are now .53.000 legally blind diabetic individuals in this country, 
and I would like to emphasize that this is a rock botton figure, in 
my o])inion, based on our experience in the Diabetic Retinopathy Cen- 
ter at Johns Hopkins and I illustrate this—with this young gentle- 
man, Gary, here this morning—following the hearings for Senator 
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Sclnveiker's bill in January—wo analyzed the new patients who were 
referred in with diabetic retinopatliy of the type of this young man 
and it \\as ratlier revcalinjr to us tiiat about one-half of these peo])le 
had not formulated any way to see that thei-e were some statistics 
insofar as reporting tlieir visual handicap. They were not getting 
special tax benefits. They were not listed on any particular blind re- 
habilitative program at their admission to our program. 

So emphasizing this figure, which I accept as a rock bottom figure, 
I would like to continue to state that with an average annual cost of 
api)i'oximately $3,000 to $5,000 to mair;tain each blind person amiually, 
we have this staggering amoimt of $150 to $250 million per year for 
support of these individuals. Contrast this $200 million average fig- 
ure with tJie approximately $2 million available to the National Eye 
Institute of NIH for its entire research programs concerning diabetic 
T-etinopathy, a ration of $100 to maintain the diabetic blind for each 
$1 spent on research. 

The National Eye Institute is to be commended for its judicious use 
of the limited funds available. Eecognizing the high priority of dia- 
betic retinopatliy. a lO-hospital cooperative study has been sponsored 
to test photocoagulation treatment. Photocoagulation is that tech- 
nique of coagulating or welding abnormal blood vessels in the retina 
by focusing a light or laser beam on these vessels. And I would like to 
emphasize, in view of Mr. Stenzler's remark about maybe early treat- 
ment witli a laser might have prevented this man's visual demise, even 
if tliis treatment pro\-es definitely beneficial, we already know that 
many stages of retinopatliy cannot be treated by photocoagulation. 

As a member of this cooperative study and of the executive com- 
nsittee that supervises this 16-hospital program, I recognize its im- 
jjortance as it repi-esents the principal therapy now available. But in 
actuality, this appi*oacli is a stopgap one and comparable to putting 
a finger in the dike. What is required in addition is a major increase 
in basic research support to determine the fundamental cause of ret- 
inopatliy and to develop methods of prevention of this dreaded compli- 
cation of the disease. 

In reference to the XIH budget insofar as the Eye Institute is con- 
cerned the cooperative study just mentioned utilizes approximately 
one-half of the $2 million available to the Eye Institute for diabetic 
retinopathy programs. With only $1 million remaining approximately 
to support all other research studies on diabetic retinopathy, it is 
auite obvious why several important basic research grant applications 

uring the past 2 years have been endorsed and approved by its 
Scientific Advisory Council, but yet could not be funded by this 
agency. 

In closing, I would like to strongly recommend legislation in the 
field of diabetes to provide increased appropriations for multidisci- 
pline and coordinated research, training of research scientists, and the 
improvement of facilities for patient care; and I make this request as 
rf physician responsible for the care of patients now afflicted with 
diabetic retinopathy and on behalf of the 5 million or more known 
diabetics in the I'^nited States wlio are potential candidates for this 
serious complication of their di-sease. 

Mr. ROGERS. Thank you veiy much. Dr. Patz, for a very helpful 
and excellent statement. 



150 

STATEMENT OF DR. RICHARD H. SCHWARZ 

Dr. ScHWARz. Thank you, Mr. Chairman. 
I, too, have submitted a more detailed statement and I wnll also 

simply highlight a few points in my particular area of concern. 
Before I do that, I would like to underscore, however, some of the 

remarks of Mr. Stenzler concerning the broad-based nature of diabetes 
and the fact that it does cross the lines of almost all the Institutes in 
the NIH, and I think to attempt to localize the authorities specifically 
imder one institute might well be to the sacrifice of expertise in some 
of the other areas. 

I would suggest also that we contend with this complexity by the 
creation of a National Commission on Diabetes which could be indeed 
made up of some of the most expert workers available in all aspects 
of this problent; and then I believe that such a group coould coordmate 
the investigative efforts both basic and clinical on a nationwide basis 
providing the best chance for solving some of these fxindamental 
problems in diabetes. 

For just a few specific points, you might wonder why an obstetrician 
gynecologist is included as a member of a committee on diabetes and 
blindness. Notably absent in the proposed bill was any specific refer- 
ence to pregnancy, to perinatal wastage, to congenital malformations 
and only tlie most limited reference to genetics as concerns diabetes. 

Many diabetic women are imaware that their reproductive capa- 
bilities are impaired and many undertake pregnancy with no moi-e 
concern than their nondiabetic peere. Nothing could be farther from 
the tnith. The diabetic woman has a l-in-5 chance of liaving a still- 
born or a neonatal death when she finally gets past the threat of early 
miscarriage. In the very best of circumstances, in the very best insti- 
tutions, this risk might be reduced to 10 to IT) percent. Even that is 
twice the normal rate for perinatal deaths. The nondiabetic risk is 
approximately 6 percent. 

If the patient does conclude successfidly the preganancy there's a 
threefold increase in the possibility that the child will have a signifi- 
cant congenital malformation. The across-the-board background I'isk 
is about 2 to 2.5 percent. The diabetic has a 6-percent chance of having 
a child with congenital malformations and indeed the chances of a 
lethal malformation are increased sixfold in the diabetic. 

Mr. Stenzler already alluded to diabetes in the offspring. As of 
1973, the genetics of diabetes is not understood. We did think a few 
years back that the disease could be categorized and we knew precisely 
what the risk might be. It becomes increasingly clear that diabetes 
may be several diseases genetically. There arc those families in which 
dialjetes is strictly a sporadic occurrence. Theie are other families in 
whom there's a strong familial tendency. "We must develop an under- 
standing of the genetics, the mode of inheritance of diabetes, so that 
patients can be counseled about the chance of diabetes in their off- 
spring before they conceixe. before they undei-take a pregnancy. 
Children born to diabetic mothci-s may not have a live mother by the 
time they reach maturity. How does one make this clear to the young 
couple when the wife is already pregnant at the time they come for 
care? 

Does pregnancy cause progression or deterioration in juvenile dia- 
betes? Current opinion says no, unless there are major complications 
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(luring the pregnancy. However, there remains considerable lack of 
knowledge in this particular area. 

As an obstetrician, I hope that I have pointed to just a few of the 
major areas of concern as regards diabetes and the reproductive jjroc- 
ess, areas wliich re^quire investigative clarification. 

I should also point out that the study of a problem such as the vascu- 
lar insufficiency which leads to the stillborn infant might well shed 
light on diabetic vasculopathy in general. Just as the blood vessels 
cour.so through all the organs and organ systems in the body, so is the 
pathology of diabetes protein. We owe it to the nearly 10 million dia- 
ijetics in this country to direct ourselves effectively to the problem with 
adequate funding and a good coordinating effort. I feel that this can be 
done and I would therefore urge the distinguished members of this 
committee to consider this more broad-based approach to a major 
medical problem. 

Thank you. 
[Dr. Scliwarz's prepared statement follows:] 

STATEMENT OP DB. BICHABD H. SCHWAEZ, PBOFESSOB OF OBSTETRICS AND GYNECOL- 
OGT OF THE UNIVEBSITY OF PENNSYLVANIA SCHOOL OP MEDICINE AND DiBECTOB 
OP THE JERROU) R. GOLDINQ DIVISION OF FETAL MEDICINE AND A MEMBEB OF THE 
COMMONWEALTH   OF   PENNSYLVANIA   COMMITTEE   ON   DIABETES   AND   BLINDNESS 

Prior to the discovery of insulin by Banting & Best in 1921, the combination 
of diabetes and pregnancy was not a problem, simply because the diabetic either 
died before she reached the child bearing period or was unfertile as a result of 
having an uncontrolled disease. When upon rare occasion a pregnancy did occur 
iu a diabetic In the pre-insulin era the maternity mortality rate was 25% and 
the perinatal loss was 50%. 

Some have implied that insulin has completely eliminated the problems and 
the diabetic woman can undertake a pregnancy with no more concern than the 
non-diabetic. Nothing could be farther from the truth. Although the chances that 
a diabetic can successfully conclude a pregnancy have been Improved immensely, 
she still faces many more problems than a non-diabetic, many of which may not 
even be known to her. 

The first concern is the worsening, at least transiently, of the diabetes which 
occurs with pregnancy. Insulin requirements increase and the risks that diabetes 
may go out of control (diabetic coma) is also Increased. Because the insulin 
requirements return to normal after the pregnancy stress has passed, it is 
assumed, although clearly not proved, that this does nothing to the life expect- 
ancy of the mother. Only more extensive investigation will answer that question. 
The pregnant diabetic is also more prone to certain complications, particularly 
urinary tract infection and preemclampsia which might well worsen the overall 
health status of the mother. It is a saddening experience to see a long-standing 
diabetic go through a pregnancy, when one knows that the patient will probably 
be blind or even dead before her child reaches maturity. In the latent diabetic, 
i.e., the patient with the genetic predisposition but without overt evidence of 
the disease, pregnancy may bring out diabetes for the iirst time. Although there 
Ls a general understanding of these processes, it is imprecise. Knowledge of how 
this occurs would shed increased light on diabetes in general. 

The second concern lies with establishment and successful conclusion of a 
pregnancy. Infertility is not a great problem if the diabetes is well controlled, 
however, given poor control, failure of ovulation or conception with early mis- 
carriage are increased in frequency. Once the pregnancy is established and beyond 
the likelihood of miscarriage, the concerns are not past. Indeed the perinatal 
mortality rate (which includes stillbirths plus neonatal deaths) Is markedly In- 
crea.sed, averaging 12-15%. This figure is at least 3 times that for the non- 
diabetic. The reason for the problem is that diabetes in all patients has a pro- 
found effect on blood vessels. In the case of pregnancy the blood vessels in the 
placenta are aflfected making it unable to support the life functions of the fetus 
in utero. To compensate for this problem diabetics are often delivered early, 
commonly by cesarean section but then there are the problems of prematurity to 
contend with. Such Information has been gleaned In recent years, concerning 
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the evaluation of the well-being of the fetus niul the timing of delivery but nincli 
more must be learned. Even with all the latest developments and the best efforts 
of the very best hospitals in this country, the perinatal mortality has not been 
reduced below 10%. If the diabetic delivers a li%'e baby and the baby survives 
the complications of the newborn period, what is this in the outlook? The baby 
has a threefold increased chance of having a congenital malformation and a 
sixfold increased risk of having a lethal malformation. The frequency of mal- 
formations in the general population is 2-2.5% and 6-6.5% for dialietes and of 
lethal malformations 0.3% as opposed to 2.1-2.9%. Not only do a great many 
patients not know of this risk but the precise genesis of the malformations is 
not really understood either. 

Finally as concerns the children, there is the potential that they may develop 
diabetes. The genetics of diabetes is not really as clear as once thought. Indeed 
it is pos.sible that diabetes may behave differently in different families as con- 
cerns inheritance patterns. Regardless of the pattern, however, it is generally 
true that there is an increased chance of developing diabetes in the offspring 
of a diabetic and a marked increase if both parents have the disease. The risks 
are greater if there Is diabetes in other members of the family. 

Thus pregnancy is not something the diabetic should undertake lightly, even 
though her disease is apparently well controlled at the time. She and her hu.s- 
band should be made aware of the problems both for her and the child and this 
should be done prior to conception. Beyond the medical concerns there is also 
the economic burden of the larger number of physician visits, extra laboratory 
studies and even prolonged hospitalization. The latter, i.e., separaticm from the 
family unit, has a social and economical impact as well as the economic one. 

In a disease with such protein manifestations as diabetes it is not surprising 
that there is a significant interplay with pregnancy. It is also not .shocking to 
find that with the large gaps in the basic understanding of diabetes, in general, 
there are even larger gaps In knowledge regarding its interplay with pregnancy. 
The needs for research in tliis area are vast. How is the increase in congenital 
malformations brought about? What are the genetics of diabetes? How is the 
dysfunction of the placenta in the diabetic pregnancy brought about? The 
answer to the latter question might well shed light on the vascular problems of 
diabetes in general. Does pregnancy alter the life expectancy of the diabetic? 
How can the i)erinatal mortality rate be reduced to approximately that in non- 
diabetics, or In fact, can it? In this day of great attention to the quantitative 
asi)ects of human reproduction we must focus increased attention on the quali- 
tative asi>ect.s as well. If fewer children are conceived we must do everything 
possible to assure the health of those children while guaniing the health of the 
mother as well. This concept presents very .special problems for the diabetic. 

Although as an obstetrician-gynecologist, I speak to a rather sharply defined 
area of diabetes, as a physician and as a citizen, I urge the distinguished members 
of this subcommittee to give higher i)riority to the many areas of diabetes 
research and also to consider the establishment of a national scientific advisory 
commission to coordinate these efforts because of their diverse nature. 

Mr. ROGERS. Thank you very much, Dr. Schwarz, for an excellent 
statement. Althous:h wo are fortunate in havinj; two doctors on our 
committee who are aware of the medical problems you have addressed 
so vividly, I am sure the committee has learned a lot of facts from 
the testimony of this panel of which we were not previously aware. 

Dr. ScmvARz. Thank you, Mr. Chairman. 
Mr. STENZI,ER. Congressman Rogers, may I read Dr. Bradley's 

paper? [Seep. 134.] 
Mr. ROGERS. I would like to have it read. Our only difficulty, Mr. 

Stenzler, is that the call to the floor has come. We have to be there 
in 5 minutes. But the committee will read that and we will also have 
our staff read it. Your testimony has been most helpful. 

Dr. Carter? 
ifr. CARTER. I certainly have enjoyed the presentations of all the 

distinguished gentlemen here today and I think it's been exceedingly 
helpful to point out particularly that diabetes is not just a disease 
of the pancreas but is a systemic disease which most of us—many 
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of us Imve realized that for many, many years and the significance 
of this disease is causing so many other ill effects than coma or shock. 
We see so many deaths resulting directly from diabetes and many 
times they are not always attributed to diabetes. 

I believe recently we thought that diabetes be";an as a—and I guess 
that still is a belief—as a degeneration of the islets of Langerhans in 
the pancreas, and probably this is true. We do see this degeneration of 
the islets of Langerhans and we observe the effects of pituitary, par- 
ticularl}' in acromegalics. Most of them have diabetes. 

Don't you think really that the effect on the vascular system is 
perhaps somewhat similar in the eye and the kidney and heart, the 
same pathology which causes a retinal hemorrhage will perhaps later 
cause obstruction of an ai-tery on the surface of the heart or in a limb? 
Do you think so ? 

Dr. PATZ. If I maj' answer that, sir, I think this is probably one 
of the major reasons for a coordinated basic research effort, because 
I would certainly assume that there is an interrelationship, at least 
in terms of the appeai^nce of the pathology in the kidney and the 
eye. There are many similarities and people who have kidney disease— 
there is a very close correlation with the complication of retinopathy. 
So I would certainly subscribe to that general concept. 

Mr. CARTER. And that genetic factor, of course, that is not under- 
stood, but we do notice that when a diabetic marries a diabetic, often- 
times all of their children or most of their children are diabetic. I 
don't know that that really follows the i\Iendelian law as some diseases 
do, such as sickle cell anemia, but there is a tendency. 

Anyway, I think this committee will certainly consider what you 
gentlemen have had to say and I know that I want to support a strong 
bill in this committee. 

Thank you, Mr. Chairman. 
Mr. KoGERs. Thank you, Dr. Carter. 
Mr. Kyros? 
Mr. KYROS. Just one question. Turning your attention to H.R. 

4882, which would expand the authority of the National Institute to 
include dial>etes, I underetand one of the doctors testified that the 
multidiscipline approach toward diabetes is better and that perhaps 
it would not be best to mount a research attack on tliis disease by cate- 
gorizing and compartmentalizing it within an institute of its own. 

Now, what are the other doctors' feelings about that? Do you all 
agree on that or do you agree with the bill, H.R. 4882, as it is written ? 

Mr. STENZLER. Diabetes is a disease without jirecedent. We have 
never had a disease with such monumental proportions affecting 
literally every part of the body, and we really don't know how to 
handle it. 

Now, we suggested, one, that overall Diabetes Commission, which 
incidentally would function independent of being afraid of what the 
legislative adviser told them to say. This is a problem with your 
directors. They are told  

Mr. KYROS. What directors? 
Mr. STENZLER. Dircctoi-s of the National Institutes. 
Mr. Ki-Ros. You think they are told by the Congress? 
Mr. STENZLER. NO. I think they are told what to say by  
Mr. KYROS. You mean by the executive? 
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Mr. STENZLER. Right. However, the appointment of a commission 
that is independent of that fear and representing the highest level 
of antliority  

Mr. KYROS. YOU  mean without the NIH? 
Mr. STE.VZLER. No, no—working with NIH. This group would work 

with the live or six NIH Directors. They are not disturbing NIH. They 
develop a plan together and it is then thrown right into NIH foj 
transmission to the respective units, but there is a new direction and 
a new vigor. 

At this moment, the most that has ever been spent for diabetes 
research is about $8 million a year, which is fantastically small. There 
has never l>ecn drive within tlie NIH, an overt recognition—in private 
there are lots of conversations—but you must create a force that is 
capable of moving what is now cumbersome, and there is no dii'ector 
who can really ovei-see other directors. They are autonomous to a 
great e-xtent and if tliey feel that other things ought to be done, the 
probabilities are that's what they are going to do. 

Mr. Ki-Ros. Thank you A'ery much. Thank you, Mr. Chairman. 
Mr. RoGjats. Mr. Heinz? 
Mr. HEINZ. I would be happy to yield to the gentleman from 

Indiana. 
Mr. HTJDNUT. Mr. Heinz, I thank you. Mr. Chairman, I have to 

leave for a noon appointment, like yourself, and Mr. Heinz has several 
questions and I only have one, so he said he would yield to me. 

I would like to express my deep appreciation for the testimony this 
morning which has been most helpful. I am personally involved in this 
whole question because we have a 20-year-old daughter who has had 
diabetes for 6 years and has been a brittle diabetic and while I am not 
familiar with the technical language that you gentlemen have used 
this morning, I am familiar with some of its manifestations. 

She has had diabetic neuritis and severe pain and last, year we had 
her in five different hospitals around the country, including the Mayo 
Clinic and the Joslin Clinic. She has had problems with depression as 
a result of this pain and now she is facing an operation on her eyes 2 
weeks from today for what I would call cataracts, but I guess that's 
not the right word. 

But anyway, our family has been personally involved in this and I 
am deeply conmiitted to doing what we can to develop a strong bill 
here and augment and enrich the program at the national level to 
advance the national attack on diabetes. 

The one question I would have is this, Mr. Stenzler: You indicated 
that you didn't like that portion of the bill that has to do with the 15 
new centers because you thonjrht that actually the money could be 
better spent on research in existing centers rather than putting money 
into bricks and mortars for new centers. 

I wonder if you could expand on this a little bit. 
Mr. STENZI-ER. Yes. I have made as strong a statement as I could 

that the first priority in developing meaningful research—we have no 
money at all to begin with today and that—the point of the centers is 
that there ought to be an assessment of what is in existence. If you 
look at that—and I don't question the need—but there are centers. 
There are competent institutions around the country. Now, if we would 
strengthen them we would do better. They are all crying for support. 

Mr. HuDNUT. How many centers are there? Did you say 150? 
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ilr. STEXZLER. NO, I didn't. I said tliero are at this moment nono— 
tliere are many centers—.Toslin is a center; the institute ont at the 
(niversity of Minneapolis has a marvelous diabetic teachinj; unit. 
There are centers in Chicajijo, in Dallas, in IJOS Angeles, and I really 
can't answer specifically because this question has never come up; but 
I know there are a considerable number of institutions around the 
country with comi)etent people and comjietent peisonnel who need 
some degree of funding, rather than putting money into new brides 
and mortar. I can undei-stand your tinnking. This tiling iiits and you 
will go anywhere, any place tnat offers a degree of hope. Dr. Patz' 
center, the Retinopatliy Center at Johns Hopkins. There are otlu>r 
parts of Johns Hopkins that are equally devoted to the di.ssemination 
of information as well as research. The t'niversity of Maryland. Theie 
are marvelous centers for research depending ui)on what you art^ look- 
ing for. 

Mr. HuDNUT. So you're saying take the money that we ha\e au- 
thorized or are projecting to authorize in this bill and rather than 
put it into new centers, put it into existing centers to enrich their 
program in i^search and therapy. 

Mi\ SiT.NZLER. Right. But what I am saying, witli what money we 
don't have—and we really don't have money now—we should support 
the most urgent need. The neuropathy your daughtt'r has, stop it— 
just stop it. Don't cure it; just stop it; and that would be the most 
marvelous gift that you would ever get. Just stop it. Just st4)i> that 
thing tluit nobody can stop, that relentless progression. That is where 
the neuropathy is one and the retinopathy—these aie almost inevitable 
consi'quenc*^ that hapi)en to most diabetics in a mild or severe degree, 
and nol)od}- knows how severe it will get or how quickly it will go. 
This is what you want. 

Mr. HroxLT. In your itemizing of the categories of where we need 
to put this help, whether its cardiovascular research oi- opiithalmology 
or something else. I didn't hear you mention the whole (|uc.stion of 
tension and hypertension and the input from the psychiatric realm. 
The reason I have suggested this, I have talked to several psychiatri.st« 
and doctoi-s and it's hard for me to get an answer—maylx» tliere isn't 
an answer—as to whether or not juvenile diabetes is a stress di.st'use; 
but I felt on the basis of my own personal exijerienw that there is 
a correlation between tension and a tendency toward dial)et<>s. 

Mr. STEXZLER. I think you are alisolutely right. I tried to set in mo- 
tion a transition period. The institutes up to this time, for whatever 
reasons you want to give them, have virtually ignored dialietes—all 
of them. They have never—read tlieir st^itements to the appn>pria- 
tioas committees and you would think that dialjetes is nothing to 
concern ourselves with. Read where they have put their emi>lia8is. The 
National Eye Institute—now $2 million, and I think tlieir budget is 
S-'iS to S>40 million. It's not much when you are talking aVjoiit what 
is now the first cause of blindness and which is accelerating at a rate 
that is frightening. It's geometric. Now. something is wrong, 

.So I suggested, one, let's mandate iv» million or .'^G million. Tlii.s is 
transition. We don't really know where to put our researvh money. 
There isn't that much known. I can identifj- one. "We talked of metab- 
olism. Dialietes is historically a metabolic problem. There are, today, 
I'esearehes which turned up chemical diabetics. Merely the examina- 

2a-soa—n II 
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t'lon of large heart patient ji:roui)s^thei-e are no sjniptonis, but sub- 
stantial numbers come up with abnormal glucose tolerances. This is 
chemical diabetes which usually leatls to overt diabetes. 

Di-. Chambers, who is a member of this connnittee and whose \)&pei 
1 hope you will n-ad. has expressed a theoiy that diabetes is causefl 
by a neuropathy and he can sul)Stantiate that, but that's whj' there 
should be a commission where these men can talk to—let gods talk to 
gods, because they are the only ones that know. 

There is anothei- research now in Dallas, Tex., by a Dr. Sapperstein. 
He's l)een examining the children of diabetic parents and doing le- 
searcli on the—measuring the thickening of tlie lower membrane in 
the large arteries in tlie thigh, and these young j)eople show a thi<'ken- 
ing of the membrane wliich is definitelj' indicative of the breakdown 
of tlie blood vessel. They show no symptoms of anything. 

Now, does the vascular cau.se the metabolic i Does the metal)olic 
cau?e the vascular? Does the neui^ologic cau.-e the endo<M-ine? Nobody 
really knows, and the point is. at this point, it can be caused in all four 
areas. It can be a multitude of diseases with a connnon core. 

I forget which one of the doctors mentioned—I guess it was the 
Congressman—a few years ago there was a theory that a simple reces- 
sive gene was the srenetic factor that carried this disease from parent 
to child to grandchildren right down tlie line. Twlay, that is not ques- 
tioned, but it is supplemented; that it is not only possibly a simple 
recessive gene but it coidd be a polvgene and there could Ix" many 
different genes and they spawn this disease called diabetes in different 
methods and difl'erent manners. 

Why does the disease take an average of 40 years after birth to 
mature? The average diagnosis of diabetes is after 40. That's when 
about 80 {percent of the diabetics are identified. "Why? And it is agreed 
that the genetic factor is there when tliey are lx>rn. What is there ? We 
don't know. AVhat we have learned in all reserach can l)e summed uj) 
in four words: What we don't know. There hasn't been, in the entire 
history of XIAMDD. one clinicallj* acceptable therapy developed for 
any single phase of diabetes. As a matter of fact, there hasn't been a 
therapy developed anywhere in the world that can stop, that can— 
I use that word—I would be very happy just to stop it, and then search 
for a remedy and then prevention and the cause—that cure tliat is so 
far beyond the comprehension of most doctors today that it is almost 
imrealistic to discuss it. 

I mean—correct me. Dr. Patz, on that. 
Dr. PATZ. I would certainly agree. 
Mr. STENZLER. We have talked of cure in there. That's nonsense. 

Tliat's talking words. Cure is just so remote. 
Mr. HEIN'Z. Dr. Steiizler, may I ask a few questions? Do you have 

anv more questions ? 
^^r. IIiDNTT. T yield the balance of my time back to the distinguished 

gentleman from Pennsylvania, who was so gracious to let me ask my 
questions. 

Mr. STEXZLER. Congressman Heinz. I love being made an instant 
doctor, but I'm just a former businessman. 
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Mr. HEINZ. Well, you're doing pretty well, very well indeed. 
Mr. STENZLER. A worried father. 
Mr. HEINZ. I've really got quite a list of questions. I don't kiunv 

how much time we are going to have because we may get a quorum call 
at any instant. We have taken testimony in the committee that the 
medical cost of diabetes was in the area of $2 billion. Do you have 
any belief whether that figure is a high number or a low munbcr, an 
understatement or an overstatement { 

Mr. STENZLEK. I have a confirming figure of that if I can find it iit 
these papei-s. 

Mr. HEINZ. Well, if that's in the ballpark  
Mr. S'rENZLER. He uses a low tigui-e of $2,;]28 million and a high 

figure of $'2,.")0o million. 
Mr. HEINZ. Who are you ouoting ? 
Mr. S'n';NZLiuj. Dr. Tokuiiata; he is the Commonwealth epidemiol- 

ogist. Incidentally, I would be glad to offer it into the record. He lias 
done quite a lot of research for us and he is also a member of the Com- 
monwealth Committee. He says: "Xote: Does not include annual 
expenditures for construction or programs of research, case finding, 
rehabilitation; (2) P^stimated cost of diabetes in the United State 
economy"—now his reference is Diabetes Source Book, T.S. Public 
Health Service 1968—"was increased on the basis of available informa- 
tion to obtain estimates for 1973." 

Mr. HEIXZ. leased on the testimony you and your a.ssociates have 
given today, 30U have indicated, for instance, that there are 250,000 
cases of iieait disease that mav have Ijeen caused by diabetes. Therefore, 
it is possible that that $2 billion to $2.6 billion number is really an 
underetatement. 

Mr. STENZLER. That's quite possible. 
Mr. HEINZ. In that vein, you are proposing, as I understand it, a $61 

million research and development proposal. I don't believe I'm clear 
on whether you were thinking of an annual expenditure of $61 million, 
a first-year expenditure of $61 million, or—what time periotl does that 
$61 million cover? 

Mr. STENZLER. This is a transitional figure. They are all tiny sums. 
Nobody really knows where you are going to find that hope. Xo one 
knows. 

Mr. HKINZ. We face the same problem, as you're probably aware, in 
cancer research today. There has lx»en a formation of a Cancer In- 
stitute, yet we have had many people testify before us that the chances 
of actually finding the cure for cancer in the Cancer Institute is pretty 
slim. It could easily be found l)y somebody doing genetic research or 
some othei' allied areas. So I appreciate the validity of your proposal 
in principle. 

Let me ask you this: In the numbers that you gave us, I added them 
up and I only got up to around $40 million aiul I have a feeling you 
might want to submit for the record of the committee—and I am only 
proceeding this way because time is short—a list of tlie $61 million. 

Mr. STENZLER. I will. I will submit this. I have a list. 
[The following proposed budget was recieved for the record:] 
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Proposed budget for diabetes research, 
Agency Reqtieiteil /unding 

National  Eyo Institute $5,000,000 
Develop animul or aniuiuLs for laboratory use '     1, 000, 000 

Total      6, 000. 000 

National Institute of Arthritis Metabolism and Digestive Diseases: 
(o) Diabetes  4,000.000 
(&)  Kidney  7.000.000 
(e)   Endocrine  6. 000. (XX) 
(rf)  Nutrition  3,000, 000 

Total  20. 000. 000 

National Institute of Neurological Diseases and Stroke 10,000, (XX) 
National Heart and Lung Institute     15,000.000 
National Institute of General Medical Sciences     r>, 000, 000 
National Institute for Child Health Development     3, (XX). 000 
Dental   Research     1, 000, 000 
Education: 

Improved doctor/patient communication     1,250,000 
Patient education/A diabetic must understand his disease and 

know how to live with it     1,250, 000 
Planning: Health care model health delivery at the State plan for: 

and community level    2. 500. 0<X> 

Immediate enabling needs for diabetes research and educa- 
tion    (55.000,000 

' Virtually nil diabetic ejp patlpntH reoelvlnR avnilable tlierapy are galnea pifis. The num- 
ber bliiulpd wlillo recplvlug therapy Is oonslderablf. 

Mr. STF.NZI.KR. But I want to >ri't clear that tliat i« a transition. It 
i.s a ti-ansition prior to the development of plans by a \ational Diabetes 
(Commission because what I am saying is that there is immense eom- 
l>etence in every institute. It isn't being utilized in this direction. I 
want to create a diivction, a mandated direction. This is the importance 
of the re(iuest for this kind of legislation. It's quick. It moves the ball 
off dead center. 

Mr. IIKINZ. Well, I will get to that in a minute. There are a couple 
other things I would like to have the l)enefit of your thinkinjj on first. 

When Senator Schweiker testified earlier, he came up with a num- 
ber of about $l."2r) per diabetic per year as the amount of research 
expended. Kecent revelations, both last week and today, indicates that 
thafs probably a high number. We don't spend that much on diabetic 
research. 

Mr. STKNZLER. I don't think we do. 
Mr. HBINZ. If. in fact, there are 10 or 11 million diabetics, as both 

you and the previous witness have testified, and if HEW is only spend- 
injr $8 million a year, as seems to be the case, we are talking about an 
expenditure of ,5.5 cents per dia.l)ctic per year on all phases of research. 

You have proposed to us an exi^enditure at the transitional level 
that you have indicated at about $fi per dialwtic per year, assuming 
1*1 to 11 million diabetics. 

Let ine ask you: Do yon have any evidence or statistics to show 
how that level of expenditure that you projxyse—and T really have 
no nnml)ers niy?elf at this point—compares to the efforts made on 
cancer or stroke or other diseases that we seem to be concentrating 
on i I would suspect that it's low myself, but I don't have the numbers. 

Mr. STENZLEI:. 1 would be sruessini?. These are figures that vou 
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talk about and I have never really—I know that the heart ami lung 
bill created veiy substantial sums of money. I hear the heart men 
coinpjaininf^ they are not <?ettinp it. I mean, you know, here's a bil- 
lion dollars and we're complaining because nnich of it has been im- 
pounded or frozen by Executive decree, and they are not j^etting what 
they want. 

The cancer bill, which afrain is a major bill that was passed by 
Congress—there's fact and there's fiction—I don't know, but I suspect 
they far, far exceed the request for diabetes; and what I am sug- 
gesting here is minimal. 

Mr. HEINZ. I couldn't agree more, because the expenditure, just 
taking the conservative figure of $2 billion a year, amounts to about 
$200 per pereon afflicted with diabetes jier 3ear. AVhat you aie pro- 
posing is equal to $(! per dialietic per year or il jx>rcent, while there's 
.scarcely a business firm in the entire United State,s that doesn't si)end 
a percent of its entire sales dollar on research and development. Tliose 
that don't are in declining and troubled industiies and tnose that are 
being successful spend sul)Stantially more. 

Mr. STKXZI.KR. T think the figure of $2 billion is low. 
Mr. HFJXZ. I think you're light. It's ]>robably low. 
Mr. STEXZLER. Dr. Patz gave you .some figures, I am going to add to 

them. The center for the blind, which is in Philadelphia, told me that 
they are paid $3,000 ])er patient for a Ti-week basic training course. 
This basic training course teaches one how to just simply be alive, go 
to the bathroom, go up staii-s and go down stairs and that's it. That's 12 
weeks. 

The number of blind, if it amounts to within Pennsylvania of, say, 
ft pei-cent of oui- diabetic population, which is about the figure for 
those blind by diabetes—am I correct, Dr. Patz? 

Dr. T'ATZ. That's nght. 
Mr. STEXZLER. YOU come up with, within the State of Pennsylvania— 

and I don't know where the money is coming from,whether it comes 
from the State or through the P'edei-a! (Tovei-nmcnt—it's one of those 
major bills that usually moves on because they are very human—I think 
your figure is going to be far in excess when you talk of lehabilitation, 
and that's only 12 weeks. 

I also found another intcresfing tiling at the Blind Center. The I'ate 
of increase in blindness caused by diabetes has moved from 2 percent 
to •2~> percent. Now. whether that's a ti-ue figure or not, it certainly is 
more than a straw in the wind. 

Mr. HETNZ. We have an expert witness here. What would voti attri- 
bute that to, Dr. Patz ? 

Dr. PATZ. AVell, I think it's clearly recognized that just during the 
past three decades that depending u))on what set of statistics are used 
there's been a three- to four-fold increase in blindness from diabetes, 
and it's just that insulin came along approximately oO yeai's ago and 
the diabetic is now li\ing long enough to develop these late complica- 
tions of the blood vessel disease which unfortunately the retina is 
pi'oiu>; and as I mentioned, 7") pei-cent of the diabetics who had diabetes 
for 20 veaT-s have some degi-ee of diabetic retinopathy. 

Mr. TTKIXZ. IS this also a question of diagnosis? 
D)-. PATZ. T do not f(>el it's diagnosis because the blind person doesn't 

require sophisticated diagnosis to find out he is incapacitated. 
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Mr. HETXZ. T moan from diabetes. 
Dr. P*ATZ. No. I tliink the recogiution of the changes have been in 

terms of the ophthalmic specialty have Ix-en clearly documented even 
before the discovery of insulin. I don't tliink it's case finding. I think 
it's a true increased incidence of this particular complication. 

ilr. STENZLER. I think I can add to that figure with fairly decent 
expertise. In 1923, prior to the discovery of insulin, retinopathy was 
a rare unique disease. By 1942, roughly 20 years after the discovery 
of insulin, the National Society for the Pre\ention of Blindness'recorcf- 
cd 3,300 legally blind. By 1960, the National Society for the Preven- 
tion of Blindness recorded 45.000, an increase of 1,300 percent. At the 
same time, glaucoma and senile cataract remained at almost a con- 
stant level. 

Now. there is a little hook in there because although there were 44 or 
45,000 declared legally blind in 1902, the Federal survey in their U.S. 
health publication No. 1,000, indicated that by 1965 there were 151.0(X) 
diabetics without useful vision and the*!!—not to be equated with legal 
blindness. Now, legal blindness is a legal definition of less than 20/100 
visual acuity. Thaf.s very legal, but when you have no useful vision 
in either eye, how blind do you have to be to be blind i 

Now, my feeling is when j-ou have no useful vision in cither eye, 
you are blind and should be recognized as such so that you have got 
an almost 75 percent ditfercnce between what is reported a.s legal blind- 
ness, what the Government reported as with no useful vision. On top 
of that, in the same report  

Air. HEINZ. It's an important point. 
Mr. STEXZLEK. It lists 238,000 with limited vision. Now, in retmop- 

athv one is on the brink of blindness at any given moment and there's 
nothing they can do about it. Incidentalh'. once blindness is identified, 
death is anticipated in 5 to 10 yeare f roui kidney disease, heart disease, 
or brain damsige. So that blindness is literally a terminal marker. 

Mr. HEINZ. Mav I, in the short time remaining to us. turn to what 
I would call the implementation reconnnendations that you gave us. 
You proposed a National Dialx'tes Commission as a means of getting 
a program off the ground quickly, as a means of reporting, as a means 
of planning, as a means of monitoring. In the Senate bill S. 17 that 
Senator Schweiker. who testified before our committee on Friday, in- 
troduced, he proposed a National Task Force on Dialsetes. 

Are you sufficiently familiar with liis proposal to comment on what 
the difference is between his national task force and your National 
Diabetes Commission ? 

Mr. STEXZLER. Senator Schweiker is projecting a national task 
force which will take 18 months to identify the problem. I think it is 
very evident that you don't need a task force to identify what almost 
every interested doctor knows; and IH months is IS months of time 
lost. 

The Commonwealth of Pennsylvania Committee is a body—and I 
dare say it has expertise—nationally and internationally famous ex- 
jH'i-tise—and I dare say that if we were asked to prepare a plan we 
would have one within 6 months or a lot less. 

Now, coordinating a group that's part in Boston and part in Cleve- 
land and part in Baltimoie is a little difficult, particularly when they 
have great responsibilities on their own particular hospital or work, 
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but this could be done. You could put a couple Ph. D/s down and have 
tiiem review all tlie papers that have come through as the result of 
NIH grants and tliej- will come up with a report in ;i or 4 weeks. You 
don't need 18 months. 

Mr. HEIXZ. Let me ask this: In terms of the differences in the re- 
sponsibilities and the powere of the commission, as opposed to the task 
force, and apart from the difference in time frame that you have just 
mentioned, what other differences would you characterized 

Mr. STKXZLER. As I remember, the task force is prinuirily advisoiy. 
It is to tell NIH what it thinks is necessaiy. And with the history of 
NIII, it is mechanically incompetent to handle this kind of an inter- 
related program. Now. tliere nmst be someone who is responsible for 
what they do. You used the term "monitor." Tluifs marvelous. There 
must be some res^wcted group. And incidentally, I again repeat, tiie 
<iuality of these men should l)e such that they are innnune to admin- 
istration reejuests to change the content of wliat they say in order to 
ju.stify a reduced budget; and I think that's rather pathetic, wliich is 
wliat tliey luive done. 

Mr. IIEIXZ. As you may be interested in knowing, we have taken 
some steps to make sure that that doesn't happen because a lot of the 
reports tend to get submitted to OMIJ before they get submitted to us, 
an<l we liave nuule some statutory recommendations for change in that 
rega rd. 

Mr. STEXZLER. Well, I have a letter from Dr. Whedon in which he 
says. "I see eye-to-eye with you." Well, you iiave heard me sound off. 
You iiave also heard Dr. AA'hedon. And if you ha\e read his testimony 
as expressed to both Appropriations Connuittees, there is a big differ- 
ence lietween intent ami what he said, "I had to do." 

Mr. HEIXZ. ^Ir. Chairman, I am not aware, by the way, that Dr. 
Whedon's testimony has been available to the meiribei-s of the subcom- 
mittee. It might be ad\i>able if we could semi tiiat testimony to the 
members of tlie subconnnittee. 

Mr. KYKOS [presiding]. Do we have a copy of it J 
Mr. HEIXZ. Apparently it was submitted to the Appropriations 

Connnittee—the House Appiopriations Conunittee? 
Mr. STEXZUER. The House Appropriations Committee, which would 

l>e ^Ir. Flood, and the Senate Appropriations Conmiittee. wliich would 
be Seiuitor Magnuson. 

Dare I read liis comments? 
Mr. HEIXZ. NO. The ciiairman i.s acting with great patience. He 

should have gaveled me down 10 minutes ago. 
Mr. Chairman. I am most appreciative and I have one last question. 
AVith respect to your National Dial>etes Commission—and I am 

very .symjiathetic to the objectives that you are trying to accom- 
plish theie is one problem that comes to my mind, and tiiat is that 
it's difficult to serve two masters. AH of us in Congress know what 
it's like to serve half a million of them. It's a little easier to serve 
half a million than it is two. It strikes me that there might be a 
dichotomy of control between the Commission and the Director of 
NIH; that the money we have talked about is in part going to be run 
by the Director of NIH and/or in part by the National Dial)etes 
Commission. And I recognize that some of the things the Commission, 
as you recommended, would be enabled to do would be outside of 



162 

NIH, but with respect to those things that have to do with within 
XIH, do you see a problem of the subdirectors in NIH having to serve 
two masters i 

Mr. STENZLKR. Not really, because the Director of NIH is part of 
the Commission. He functions there. The five directors work with the 
Commission in preparing the planning. There must be a unanimity 
of where do we go, like any general staff. 

Mr. HEINZ. SO, in a sense, the Director of the NIH would be respon- 
sible to the Commission ? 

Mr. STENZLER. That's right, but the five directors being on the next 
lower echelon are responsible to the Director, and by indirection to 
the Commission. 

Mr. HEIXZ. What would be the relationship between the Commission 
and the Assistant Secretary for Health to whom at the present time 
the Director of NIH reports ? 

Mr. STENZLER. It would be advisory. 
Mr. HEINZ. All right. Thank you. Mr. Chairman, I have no further 

questions except I would like to commend, once again, Mr. Stenzler here 
and Dr. Patz and Dr. Schwarz for Ix^ing witli the committee. I think 
you have made a major contribution to the legislative recommenda- 
tions that we have received. I personally have found your testimony 
extremely valuable. I think I speak for the committee when I say 
that we all look forward to not having this just a one-shot deal but 
working with you to develop a piece of legislation that will not only 
move quickly and stand a chance of passage and get signed into law. 
but will be a good and effe^-tive and workable and timely piece of 
legislation, and I thank you sincerely. 

Mr. SiKxzi.FR. Mav I offei- the services of this committe<^ to vou to 
youi' committee at almost any time, because this group has OJ\1V one 
intei-est. We i-epresent only people, and this group here, which is 
totally unpaid, has been working to the hilt: and at any time within 
leason, I think you can call on almost any man to make himself pres- 
ent to advise or counsel or suggest. 

^^r. HEINZ. AVell. thank vou very much. 
Mr. Sn:Nzi,KR. And this is a tremendoiisly broad group. 
Mr. KYROS. Thank vou very much, and that is a veiy, verv generous 

offer, and we ai)pi'eciated your testimony, and the committee is now 
adjounied. 

[The following statements and letter were received for the record:] 

STATKMENT OK I'ROFT.asoB RonERT M. BUzzABn. PAST CHAIRMAN, Pi-m.ic AFFAIRS 
COMMITTEE, THE ENDOCRINE SOCIETY: ACTIXO CHAIRMAN. DEPARTMENT OK 
PEDIATRICS. .TOUNS HOPKINS T'NIVERSITY SCHOOL OF XlEniriNE: AND PROFESSOR 
I^AViD R. CHAI.LONER. CHAIRMAN. PfBi.ic .\I-TAIRR COMMITTEE, THE ENDOCRINE 
SOCIETY: ASSISTANT CHAIRMAN. DEPARTMENT OF MEDICINE, INDIANA CNIVER- 
SITY SCHOOI. OF MEDICINE 

Mr. Chairman, the organization which we represent is the Endoorine Societ.v. n 
Rooiet.v of 2.T00 North American ph.vsicians. chemists, ph.vsiolojrists and investi- 
gntors who do research in and care for patients who have diabetes and related 
endocrine (glandnlar) diseases. We are concerned about the over 4,000,000 indi- 
vidiiiils in the United States find over 20,000,000 world wide who have diabetes. 
This represents one in '>0 people. 

The assignments I gave m.vself after being requested to testify before this 
committee are as follows : 

(a) To bring to the attention of the members of this committee and their col- 
leagues the iiottmtlnl significance of the act which they are proposing, and to urge 
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that the content of this bill maximally benefit the constltnencles of eaoh of joii— 
specifically, the constituency of the world niiraberinR over 26,000,000 i)eople born, 
and millions more to he born, who have either what we term "diabetes mellitus" or 
a related glandular disease. 

(6) To bring to your attention that the way this constitiiency can best be helped 
is jiot by setting up centers that are created primarily for treatment. 

(c) To bring to your attention that the way this constituency can best be 
helped is in tw-o ways: first, by answering through research and multiple ques- 
tions about the causes of endocrine diseases including diabetes, the genetics of 
these diseases, the complications of diabetes, and the iirevention of the multiple 
types of diabetes and related glandular disorders. These questions can, and must, 
be answered through research carried out in the centers that are being proposed. 
The second way you can best help this constituency of over 26,000,000 people is 
by supiwrting training; to support primarily the training of research scientists so 
they can continue, even ten years from now, to pursue solutions to the questions 
that must be answered, but also to support the training of nurses, nurse practi- 
tioners, and paramedical personnel so that those who have or may develop dia- 
betes or diabetes related entitles and/or complications can be detected and iirc- 
ventive measures instituted. 

This is not to say that patients and imtient care are not imiwrtant considera- 
tions in our goals. Tliis is to say that we cannot realistically trt»at a significant 
proportion of the 4,000,000 plus diabetic patients in the United States liy cre- 
ating bills of this type and in centers of the tyite being considered. In such cen- 
ters financial supimrt for patient care should be limited to tho.se patients par- 
ticipating in research and training projects. Again, therefore, my a.ssignment 
today is to provide you with the information and data that will encourage you 
to write and .support the National Diabetic Act in the way our constituency 
will be helped most. 

BACKGBOUND   INFOEMATION   REOARniNG   DIABETES   ANB   BEI.ATED   OLANDITLAR 
(ENDOCRINE)   DISORDERS 

Diabetes mellitiis, or "sugar" diabetes, is not one entity, just as cancer is 
not one entity and heart disease is not one entity. Most jieopie are unaware 
of this fact. Although most individnals who have sugar In their tirine and high 
blood sugar levels are called diatietics, the causes, the genetk-s. the treatment, and 
the complications will vary in accord with the type of diabetics that an individual 
has. We are not even aware of all the tyjies of diabetes mellitus that exist or of 
their cau.ses. The 4.000.000 plus i)eople in this country who are .stated to have 
dial)etes mellitus actually have different tyi)es of diabetes. For example, Niere 
is an entity called juvenile diabetes mellitus in which tlie individual produces 
little in.sulin and the treatment usually must be given by injection of insulin. 
Also there is diabetes which usually develops in people over the age of 40 and 
which is called "adult onset diabetes." In this entity individuals often make ex- 
cessive insulin in contra.st to what one would expect. Many individuals in this 
group can bo treated witli oral "hyixiglyc-emie" agents and do not require insulin 
injections. There also is a type of diabetes which occurs in newborns and is 
jworiy understofKl. Even within the first two groups mentioned in this i)aragniph 
there are probably multiple causes, and, as cancer and heart disease are general 
terms. dial)etes is al.so a general term as exemi)lified l)y the previous statements. 

Through research, which is Ijeing markedly curtailed at the instniction of our 
national administration, we have l)eg\in to answer a few of the questicms and 
develop some techniques which permit us to begin to understand some of the 
variants of dial>etes. We have re<'ently lenrne<l that insulin occurs in more than 
one form in the blootl and there is a "big" insulin in addition to the usual "small" 
insnlin. We do not know what the significance of the "big" insulin is and how 
this may relate to some cases of so-called diabetes mellitus. In addition, we have 
recently leanie<l there are hormones not previously known which cmtribute to 
the secretiim of insulin. We have learned, and I personally have published, about 
the probability that some individuals develop diabetes because they develop an 
allergy to their own cells wliicli .secrete insulin. We also have learne<I that certain 
imtient.s with diabetes develop an allergy to their thyroid tissue and other tissues 
and actually destroy themselves organ by organ, but we have not learned why, 
and. therefore, how to prevent this form of the disease. 

We have learned that the yimnger patients who develop diabetes are those 
who are most aiit to develop computations of the kidneys and the eyes. In the 
latter  instance the patient  with  diabetes often proceeds  to complete kidney 
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failure and will die at an earl.v age if transplant is not possible. In respect to 
complicalions of the eye. many patients with (iial)ete.s with an onset in cliildhood 
will end iiji blind. Ilowiever. we have not learned how to prevent these complica- 
tions. Recently it has been determined that some of these patients can l)e treated 
l)y taking out the pituitary or master gland of tlie body and that treatment also 
can be din'cted at the eye it.self using laser beams. 

These are only a few of the facets learned by research sjionsored tlirougb this 
committee and directed by the National Institute of Arthritis, Metabolism, and 
Digestive Diseases over the past few years. Although better methods of treat- 
ment have been found, through research we have only begun to aaswer the proli- 
lenis that will clarify the types of diabetes and related glandular diseases and 
their causes, genetics, and ti-eatment. A few of the rcseareli problems tliat need 
Immeiliate attention are listed .subsequently. 

RESEARCH   PROBLEMS   THAT   NEEa)   IMMEDIATE   ATTENTIOS 

Studies by cell biologists. Iiiochemi.sts, Immunologists. and Itasic science in- 
vestigators are essential. The role of both tyiK'S of insulin, the role of glncngon 
which is an insulin antagonist secreted l>y the pancreas, the role of growth hor- 
mone secretfHl tiy the pituitary, and tlie role of many enzymes foinid only within 
tlie cells themselves need to lie elucidated. Attention to the action and interaction 
of iusnlin and all of the.se hormones, along with others at the cell level, is essen- 
tial uot only to understanding how best to treat, but how. to avoid complica- 
tions that we see in man.v patients with diabetes mellltus. 

Genetic studies must be done utilizing each sub-category of diabetes mellltus. 
AVe now know essentially nothing about the genetics of diabetes because we 
have not been able to identify the sub-categories until relativel.v recently and 
still are not able to identify all. Genetic studies will have to be carried out as 
tlie suli-categorles are further eMicidated. 

The actual amount of insulin produced over a 24-l)our p»'riod in relation to the 
amount of glucagon. growth honuone, and other hormones must be measured. 
The technique for measuring the 2-l-h<mr production of sucli hormones has only 
been establishetl in tlie last two years. Elucidation of the Interrelationship of 
production rates of these various hormones will undoubtedly tremendously 
advance our understanding of the cau.ses of glandular di.sea.ses. and indicate 
better forms of therapy than those currently available. 

These are only a few of the problems that de.serve and require immediate 
attention. Doctor .Tames Field has submittetl testimony C(mcerning other 
problems. 

THE  TBAIN'IXO  THAT   XEEDS  TO  BE  ACCOMI'LISIIEU 

Training must be directed toward research fellows who.se goals and Interests 
are to pursue research and who have made a commitment to basic Investigation 
for at least five years. These research scientists may be either I'h. D.'s. M.D.'s, 
or both. The history of trainees In research is that they contribute significantly 
In the thought proces.ses and In the .ncconiplishments of their jierceptors. wlille 
developing the full qualiflcations for i>erforming independent research investi- 
gation. Exemplary are the 20 scienti.sts who have become independent investi- 
gators in my laboratory while siH>ndlng three years In training. Research pri)- 
ductivlty would have been cut at least 50 percent if these individuals had not 
particijiated in obtaining the answers we were seel\lng. 

Tliere also needs to be training of medical and nursing teachers. Such training 
programs require much less investment of time than that ref|uire<l of individuals 
!n researclj training. Such teachers should be trained not only In diabetes but in 
the related fields of endocrinology. Because of the monetary considerations—I.e.. 
that Individuals so trained would increase their ultimate wages through this 
system as partial suprwirt—a partial loan system could be utilized to accomplish 
their training. 

The training of paramedical iiersonnel is es.sential also. Tills includes nurse 
practitioners, teclinlclans. etc. The training of such individuals cotdd. in general, 
be accomplished in a year, and one year fellowships sliould or could lie given. 

(iOAI,  OF   PATIENT  PAnnclPATIOX 

In the opinion of tliose whom I represent and for whom T am sjiealiing toda.v, 
patient participation should be voluntary. Tlie programs pmpo.sed should use 
patients and tncourage their participation primarily ns individuals willing to 
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tmrticipate in research and training projects. The estahlshment of tlialietic 
centers should not be primarily directed toward treatment. Patient care should 
l>e a h.v-prodnct of the investigation carried out. It is the opinion of thf>se that I 
ivpresent that funds can he mucli lietter utilized to help the con.stitnency of 
diabetics and potential dial)etic« l).v elucidating the caiises. and payment for 
treatment should be through other mechanisms .such as private third part.v 
pii.vment. National Health Insurance. Medicare or Medicaid. We urge that in 
writing such legislation emphasis he placed on the support of research and train- 
ing and not on treatment per se although we do realize that patients will be 
treated as part of the research. 

EV1DE.\CE THAT THE GOALS CANNOT BE OBTAINED AT THE CURBEXT LEVEL OF FUNDING 

The National Institute of Arthritis. Metabolism, and Digcistive Disea.ses is the 
Institute through which funds for most research in endocrine and metabolic 
disease have been directed. Tlie budget for research in this Institute in 1!M>9 was 
S2.3 million dollars. Approximately 40 percent of these funds were directed 
toward researcli to solve the problems related to diabetes, glandular, and meta- 
t>olic diseases. The proposed research budget by tlie administration for fiscal 
year 1074 is 88.7 million dollars with tlie same jiercentage for research. Research 
inflation during the past four years has been 8-10'/^. and. therefore, only 32-^0% 
(4x8-10%) of the funds available in IJKJO are projuised to solve these problems. 

The total number of research scientists sixmsored by NIAMDD in 1969 wa.s 
4."!)—only ISO will be sponsored in 1974. Tlie average training period is five years 
and. therefore, at this rate only .% per year complete this training. Training 
grants sponsored by NIAMDD in universities throughout tlie country in 1969 
numbered 302. By 197,5 they are projected to be less than 100 and nearly com- 
pletely phased out the subse(|uent year. For competing research grants them- 
selves, 33.4 million dollars was available in 1969, liut only 20 million dollars is 
proposed for 1974. Considering inflation, we immediately realize that only Mi of 
the funds available for this i)m-p<)se in 196!t will lie available in 1974. Tlie follow- 
ing table clearly demonstrates bow funds for NIAMDD and, consequently, for 
training and basic research have decrease<l and why additional appropriations 
are essential to supiK>rt the research and training in diabetes and endocrine 
diseases. 

NIAMDD 1969 1970 1971 1972 1973 1974 

(1) Total budget  130.8 122.6 
77.1 
21.7 

129.0 
80.7 
19.3 

145.0 
93.6 
31.0 

139.0 
91.3 
19.2 

133.0 
82.3 88.7 

(3) For competing research 33.4 20.0 

(4) Percent diabetic and endocrine related (') - 38.5 40.1 
(3) Number of fellowships in NIAMDD   U:: 180 
(6) Number of training grants 302 159 

> 40 percent of (2). 

Obviously any funds made available to the NIAMDD to estahUsh diabetic 
centers muxt he iii addition to those currently budgeted and not a realloeation 
nf funds within that budget. 

SPECIFIC PROPOSALS REGARDING PROPOSED BILLS 

Even this bill does not adcrpiately emphasize that the constituency of dia- 
lietics. and those Interested in diabetes, will be best served by assuring that at 
least 50% of all funds designated must be used for liasic and clinical Investi- 
gation and/or training of research .scientists. 

I reemphasize that all funds appropriated and authorized for the establisli- 
nient of diabetic centers muxl he beyond tho.se that would otherwi.se be appro- 
priated for NIAMDD. Realloeation of funds would be to the detriment of not only 
the scientific community but to the diabetic constituency. The more than 4,000,000 
diabetics cannot possibly benefit from the $40,000,000 allocation iier year for 
treatment. These 4.000,000 diabetics, jilus those unborn. v:ill l)enefit significantly 
from $40,000,000 per year allocated for research and training. 

We urge that the National Institute of Arthritis, Metabolism, and Digestive 
Diseases be the administrative unit through which the development of centers 
occurs: this organization has the experience to carry out the goals of this leg- 
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islation. We believe It would be a mistake for any organization other than the 
XIAMDD to be responsible for the admiuistratiou of this leffislation. We also 
believe tliat close tie-in should be devised to whatever extent is necessary with 
other institutes, and, especially the Eye Institute. 

STATEMENT OF PRANCES E. PENTLARGE, WORCESTER, SIASS. 

My daughter has had diabetes since she was four. It has always l>een so bad 
that they could not control it in the hospital. She has had kidney trouble and 
high blood pressure for two to five years. Her life exiiectancy is 10 years, more or 
less, with some years of dialysis treatment, possibly blindness, perhaps a kidney 
transplant, (her doctt)r says I am not too old to donate a kidney, it really dejjeuds 
on whose kidney matches best). But really, perhaps God will be merciful and 
spare her all the troubles. 

She has just finished her first year at college, very successfully ; although a 
great part of each day is taken up witii care of her physical health. She has to 
take two kinds of insulin twice a day, and more some days. Slie is suppo.sed to 
test her urine 4 times a day and sometimes every half hour. She is supixi.sed 
to weigh and or measure all her food, three meals and three snacks each day. 
She test.s her bloo<I sugar frequently. She measures Iier lilood pressure daily. She 
adjusts her insulin doses, and her seventeen daily pills according to the results 
of the various tests. She always has to have sugar with her in case of an insulin- 
reaction. Fruit is best, but it does not pack well and does not keep well, so she 
carries life, savers instead, which she must never eat unless she is having an 
in.sulln reaction. She carried raisins for years, but is so sick of them that 1 
think the sight of them tends to make her nan.seated. She averages one insulin 
reaction \wr day (low blood sugar). The symptoms and signs include just alxnit 
every unpleasant feeling and condition there is, dizzy, cold sweat, everything 
Including convulsion. 

Few i)eople at college knew that she had diabetes, none knew what her prog- 
nosis is, or what her daily life included. It has been like this since she was four; 
of course It used to l)e that her father and I took care of her. Who else could 
he exiJected to learn iijll that? It Includes a precise knowledge of the couiiiositiou 
of all the foo<ls she eats, and their rates of digestion. 

The thing I always found the hardest was to remember to take fruit or candy 
with us if we went for a spur of the moment walk, or swim. 

This "cure" for diabetes can not undo the damage that has been done to every 
cell In her hotly, but It might stop the continual deterioration that continues 
every day. 

I want it to stop as soon as imsslble. 

SILVER I.VDUSTRIES, INC., 
July 21, ;sr.?. 

Hon. I'Atn. C. ROGERS. 
Cotifirexsof Ihc United States. House of Jiipresintativis. f'onnnitter on Interstate 

find Foreign Oommerce, Hayhurn House Offiee Hiiihlinij, Wastiinjjton. D.C. 
I>KAB CONGRESSMAN ROGERS: I was delighted to learn from Dr. Dowllng of the 

.Jiislin Clinic that you have called the House Suli-Committe<' on Health tu hold 
hearings on the diabetes legi.slation. Bill HR 4S.s2 on Friday. .Inly 27th. and 
Wednesday, AugiLst 1st. 

I urge In the strongest possible terms that this sub-committee recommend 
favorably for adequate funding. 

I am attaching to this letter a brief outline reciting the problem of the diabetic 
and tlie current positicm of research in this field. .\s you can see. time i.< of the 
essence. A breakthrough in research is imminent, but could be sacrificed cnsily to 
inadequate funding. Once set aside, tliis critical research could be resumed only 
with great difliiculty. with lo.ss of time and effort already expeiuKvl, and with 
needless loss of many lives. 

Your support and comments will be greatly appreciated. Five million diabetics 
now living in the United States under a .sentence of slow death, blindness and 
crippling await your action with hope and i)rayers. 

Very truly yours, 
JTT.ES SILVER, V.M.n., President. 

Enclosure. 
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DIABETES—A SUMMARY 

1. iScope of the problem.—There are today approximately 5 nuUion dialteties 
in tlie United Sfnte.s. Apimllingly, an additional 5 million or more now livinji 
will Ix-come diabetics. Kveu woi-se, since diabetes is a disease witli clearly estal>- 
lished hereditary factors, tbe annual increase in the number of new victims 
exceeds the general growtli in population. 

2. ('out of diabetes.—ITor diagnosis and treatment as well as care of tho.se 
made indigent by tlie ravages ot diabetes, the current yearly cost in the t'nlted 
Slates is ai>proximately 4|/... billion dollars—and the cf)st goes higher every year. 

:i. History of treatment.—Insulin, originally thought to be the solution" to the 
dialietes problem witli no more than the Inconvenience of one or more daily 
injections, has been availalile for almut ."lO years. Tablets taken by mouth have 
l)een available for about 15 .veiirs and were believed to offer eflfe<'tive control to 
at least some djal)etics without even the inconvenience of daily injections, but 
tlie tablets could never be given to victims of juvenile diabetes. And yet. dialietes 
today is the most frequent cau.se of blindness in tlie United States, and the "ith 
leading cause of death. 

In truth, insulin and the oral antidiabetics have succeeded only in a very 
limite<i sen.se. They have spared the victims of diabetes from a swift and merci- 
ful death which occurred before these became available. However, the life of the 
dialietic has been prolonged at a terrible cost: now, he faces, inevitably, a 
lingering and far less merciful death. His di.sease, apimrently under control, 
progressively destroys his blood vessels—leading to kidney failure, blindness 
and amputation of extremities made necessary l>.v irreversibly |K)or circulation. 

4. Current reitearch.—Seldrim in the history of me<lical research has it been 
I)ossibIe to state with such certainty that mankind is on the verge of a significant 
breakthrough. 

Researchers have not succeeded in growing, in the laboratory, pancreatic beta 
cells, the cells which produce insulin only. These laboratory-gn>wu beta cells 
when transi)Ianted into animals as high as monkeys are not rejected and con- 
tinue to function, secreting in.sulin as does the normal pancreas. 

This cc'.l transplant is I(>ss than a year from being ready for use in man. 
Adding greater importance, the tran.splantation of si)ecilic. functioninc cells 

which continue to function as would a whole organ leads to exciting iK>ssibilities 
for the treatment of a wide variety of other diseases now inade<piately controlled. 

In addition. Dr. Soeldner at the Joslin Clinic has develoi)ed and is ready to 
test in humans "artitlcial pancreas" which will l>e implanted in the body and will 
keep continuous track of blood sugar levels, mechanically metering out insulin 
a.s needed. This is a second direction of greater imimrtance. 

5. Immediate financial need.—Key researchers in diabetes are now working 
on a month-to-month basi.s. One has funds only until November. Teams might 
have to be disbanded, perhaps never to be brought together again. Funding is 
needed now so that work in progress is not stopped midstream with resulting 
lost time if it ever can be started again. After a time lapse, one re.search team can 
not pick up where anotlier left off becanse animals under observation would have 
been slaughtered. The work would have to be started again, with as much as a 
year lost. 

It is needed woir so that the ."> million diabetics and the 5 million pre-diabetics 
in this country will no longer face life.spans .shortened by 15 to 20 years as an 
Inevitable, ctuel death. 

It is significant to note that the 20 million dollars needed amount«i to les.s than 
a dime (ler person in the United States. Every person today living has about 1 
chance in 8 of becoming diabetic. 

6. Seed for Federal fiindx.—Only Federal funding eaa save this benefit for all 
of us, and in time. 

Because of the progress already made in re.searcli and the acute shortage of 
funds now threatening that re.search with extinction, the need is Immediate. 
Truly an emergency exists, an emergency which can be met only •with an emer- 
jtency funding bill. 

We can not forget, either, what a gift It would be to the world and how much 
more goodwill it would buy for the U.S. than all of our foreign aid programs 
combined. 

[Whereupon, at 12:25 p.m., the hearing was adjourned.] 





APPENDIX 

POSITION  STATKMEXT—THE COMMON WEALTH  OF PENNSYLVANIA COMMITTEE ON 
DIABETES AND BLINUNESS 

PROBLEM STATEMENT 

Diabetes niellitns (short form: diabetes) becins as the pommonly Icnown 
"suRnr sirkness" iiiid umtnres into a progressive vascular disease eausiii;; 
blindness (retinopathy). heart failure (myocardial infarction), kidney failure 
(iiephropathy). and lesioned ner\-e endings (neuropathy). 

Diabetes occurs when sugar excess in the blood and sugar was-tage in the 
urine are present. Discovery of in.siilin enabled persons formerly condemned to 
jiremature death to survive, hare families, and maintain relatively normal 
lives. Prior to this di-soovery in 1922. almost two-thirds of all persons with 
diabetes dies in coma within five years of onset. 

The increase*! lifespan made i)o.s.sible by insulin therapy has simultaneously 
allowed the mature, s.v.stemic nature of the disease to surface. Within ten to 
thirty years from onset, an estimated 95 percent of all diabetics exj)erience 
major complications in one or more primary hody functions. 

In 1935. 500,000 diabetics were recorded in the United States. In 1059. an 
estimated 2.930.000 i)ersons were diagnosed or undiagnosed dial)eties. IJy 1968, 
the number of diagnosed diabetics alone had increased to 4.2 million persons: 
iind by 1970. to 5 million. In 1972, the American Diabetes Association estimated 
that one out of every twenty Americans was a diagnosed or potential diabetic. 

One out of every four American.s—50 million persons—or 25 percent of 
the population, carries the recessive gene that tran.smits the disea.se ti> children 
or grandchildren in his genetic make-up. The diabetic population is expected to 
increa.se by one million persons every three years. By tlie year 2000, an addi- 
tional 10 million persons may become diabetic. 

THE IMPACT OF DIABETES jrEI.I.lTUS 

Diabetex is the firxl cnune nf adult hUndnexx, and the second cause of nil hliiid- 
nrss in the I'nitrd Stufis. 

In lf>40, diabetic retinopatliy accounted for 1.4 percent of all blindness. By 
1962, this proportion increa.sed to 11.2 percent, an increa.se of 1300 jjerccnt. Dur- 
ing the same peritHl, the prevalence of legal blindness (20/200 visual acuity in 
each eye) due to glaucoma and cataract remained fairl.v constant. 

The HaiTard School of Public Health predicts an estimated .573.000 persons 
will be blinded or experience severe vi.sual impairment from dial)etes iu tlie next 
three decades. This figure represents more persons than the number blinded from 
all causes twlay. 

Diabetes is a major cause nf eardio-r a scalar and retiiil impairtaent. 
The .Toslin Clinic found that .52 itercent of all diabetics die prematurely from 

heart disease: that almost half the iMtients with disease onset under age fifteen 
die of kidney disease: and that .")0 iiercent of all diabetics blinde<l b> retinopathy 
will die from heart, kidney or brai7i disease within five to ten yeai"s from onset 
of blindnes.s. Approximately 72 percent of the diabetic population succumbs to 
diabetes-caused premature death from cardio-vascular and renal problems. 

Diabetes is the first cause of male impotctice, and a serious cause of female 
sexmtl incompetence. 

Diabetes is the first cause of pregnanei/ Joss. 
Dial>etic mothers t>ear 15 to 20 more fetal waste, and three times as many 

malforme<l children than their non-diabetic counterparts. Brain damage among 
children of diabetics is frequent. 

The life expectancy of a diabetic is only two-thirds that of the general popula- 
tion. 
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A (lial)erlf child at URP 10 .vears can expect to live only 44 more years as com- 
pared with the t)2 years for a non-diabetic child of the same age. At age 30, tlie 
diabetic's remaining life may only 30 years, while a uon-diabetic can anticipate 
another 42 years. 

Mortality among dial)etics is higher at every age. Death rates are from five to 
ten times greater for the general population among children, and at least doul)le 
in later life. 

DinhciCK i» vow ihe fifth cause of death in the United States. 
In 1!K»», dialietes was the eighth cause of death. And, Dr. George Tokuhata, 

Director of Research and Biostatistics for the Pennsylvania Department of 
Healtli, has determined tliat many recent deaths accorded to lieart or kidney 
failure were, in fact, the result of mature diabetes, a fact that went unrecorde<l 
on the death certificate. Apjilying the Pennsylvania statistics of unreported cases 
of diabetic deaths, nearly 304.000 instead of 38,000 jwrsons are expected to die 
annually with diabetes in tlie I'nited States. Jf all these deaths, including under- 
lying and contributing causes and unreported cases, were considered togetlier, 
diabetes could become the third leading cause of death. 

WHAT IS  NEEDED 

There is neither prevention nor cure for the disease. Tlie cause is unknown, 
nltliough unquestionably, dial)ctes represents a genetic defect. The progressive 
letlial impact of the syudnime on nil body functions can be partially retarded 
with therai)y, but not stopi>e(l. E.\i>erts even disagree as to the proper dire<'tion 
for palliative therapy, treatment and control. 

Tlie disease must be proiK'rly identified, its cause and cure sought 
Arrest and preventive therapy must be developed and made available. 
Physicians must l)e tniined in tlie most effective metliods for teaching dia- 

betics liow to l)est live witii tlie disease. 
funds for continued research into all aspects of the disease—symptomatic, 

genetic, environmental and tlieraiieutic—must be made available. Comprehensive 
researcli efforts into tlie interrelationship between diabetes and other Inxly dis- 
orders must be initiated. 

PlIILIC  AND  PRIVATE   INTEREST 

Since 1045, medical journals have documented the negative impact of diabetes 
on major body functions. The National Institutes of Health (XIH) have pre- 
pared minierous studies and puhli<'ations that discount the benign image of the 
disease generally projected to the public. However, these conclusions have not 
l>i'en well publicized. And. although diabetes is a documented cause of, and hear.* 
direct relation to, many of the jirobiems which NIH is charged to explore, the 
disease has received hut minimal recognition and research effort. 

I'ri\ate interest in dialietes has i-oncentrated on detection and public education 
programs. Little attempt has been made to lobby Congress for increased funding 
levels or for recognition of the iwtential impact by dial)etes on the nation's 
|)opulation. Individual organizations jealously compete for limited imblic fuudii 
and attention. 

The Anieri<-an Diabetes Association (ADA) and the National As.siK-iation for 
the Prevention of Blindne.<s (NAPB) are tlie most notable of the private inter- 
est groiip.s. The ADA was created by the medical profe.s.'^ion, and represents the 
interests of physicians with diabetic patients. Tlie NAPB represents the wel- 
fare of. and provides education and counsel for, all blind persons. Both organiza- 
tions efre<'t strong public education programs dirwted toward blindness preven- 
tion. However, until rwently, neither relea.sed data concerned with the dele- 
terious impact of the diabetes syndrome and its relation to blindnes.s. 

The .Toslin Clinic and the Retina Foundation siiecializing in research and 
treatment: the former, in dialiete.s. and the latter, in problems of the retina. 
Althougli their work is primarily supiwrted by Federal Approiiriations. these 
organizations have lobbied Congress for only minimal sum.s. Attempts to coor- 
dinate their research efforts and limited funds have failed. 

The .Juvenile Dinl)etes Association (JDA) is more militant. Established as a 
non-profit corjioration in 1070 by parents of juvenile diabetics in Pennsylvania, 
the organization has begun to actively press for additional research funds and 
recognition for the siiecia! iiet>ds of the 10.000 juvenile dialietics and their parents 
in the state. 
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LEGISLATION 

Prior to 1972, the Congress neither approved nor introduced legislation bear- 
ing direct relation to the iirot)lem.s of dlalwtes. 

More than one billion dollars is authorized and spent annually for education 
and relinbilitntion of the blind. Vet, a total of only !j;37 nilllion has oeen appro- 
priated for all researcli into the cause and euro of blindufss. In 1? V 72, only 
5>1.4 million was allocated for the study of diabetic relinoimtiiy. 

Dr. Harold Schei, Professor and Chairman of the l)ei)artnu>nt of Opthalniic 
Research of the University of Penn.sylvania, contends the private .sector .spends 
as much money yearly for eye watSh as lor eye research, and an even greater 
sum for eye cosmetics. 

Tlie ADA e.stimates an annual revenue loss of more than if2 billion in un- 
collected taxes, lost earnings and non-productivity on the part of diabetics. It 
projects a yearly national cost of an additional $2 billion for the treatmeut and 
rehabilitation of diabetics. 

Yet, the current annual Federal expenditure ix'r dia!>etic is only .'l.fJO. 
Major health legislation has pas.sed both Houses of Congress without hearing 

testimony from either the public or private sectors that more than casually 
identified the needs of diabetics. Equally significant, no funds have l>pen author- 
ized for exiiloratory research into the relationship between diabetes and other 
major diseases despite wide documentation of their interaction. 
In 1972 

Senator Richard S. Schweiker (R., Pa.) introduced (S. 3S80) to amend the 
Public Health Service Act for FY 73. The bill provides for education with regard 
to, and detection of, diabetes. It authorized grants for public and non-profit 
screening, coun.seling, and treatment programs through the Department of Health, 
Education and Welfare, and for establishment of similar programs within the 
Public Health Service and Regional Sledical Program. The hill established a task 
force to conduct a comprehensive study to determine the magnitude of diabetes, 
to evaluate its economic and social consequences, and to formulate a long-range 
plan to combat the disease. 

S. 3880 was not reviewed. 
In July, Senator Schweiker introduced a $4 million add-on amendment to the 

HEW appropriations bill. Congress appropriated .|2..5 million and 22 additional 
positions to the National Eye Institute "for an accelerated research program . . . 
to allow NEI to develop a(n) ... integrated approach for diabetic retinopathy 
and closely related vascular diseases of the eye. 

President Nixon vetoed the Public Health Service Act. 
In 197S 

Senator Schweiker has reintroduced legislation (S. 17) to amend the Public 
Health Service Act. This bill is an expanded version of (S. 3880)- 

Senator Gale McGlee (D., Wyo.) has Introduced an amendment (S. 648) to 
the Public Health Service Act that would expand authority of the National 
Institute of Arthritis. Metabolism and Digestive Disea.ses. The Institiite would 
develop and present to Congress a National Diabetes Program expanding and 
coordinating all NIH activities respecting diabetes. It authorized diabetes pre- 
vention and control programs through various health agencies at levels of $25, 
$35 and $45 million for the next three fiscal years, and requires establishment 
of training centers concerned with diagnostic, prevention and treatment methods. 

Senate Sub-committee hearings have been held on (S. 17) and (S. 648) ; a 
revised version of the two bills is being prepared. 

Congressmen William Steiger (R., Wise.) and Guy Vander Jagt (D., Mich.) 
have co-siK)nsored a companion bill, (H.R. 4882) to (S. 648) that is cosigned by 
51 additional Jlembers of Congress. Sub-committee hearings have not yet been 
scheduled. 

The Administration has expressed no interest In these bills, recommending a 
phase-out of the Regional Medical program and consolidation of its functions 
with existing endocrine research programs. It also recommends legislation that 
substantively reduces the number of fellowships and training grants available 
and that discontinues research into specialized diseases. 

23803—74 12 
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THE   COMMONWEALTH   OF   PENKSYLVANIA   COMMITTEE   ON   DIABETES   AND   BLINDNESS 

In 1970, Governor Sliapp of rennsylvania, resixjnding to lay request for orga- 
nized public interest in diabetes, created the Commonwealth Committee on Dia- 
betes and lllinduess. The Committee was charged with four tasks: 

(1) To represent the 300.000 known diabetics in Pennsylvania and, by exten- 
sion, the diabetic population of the United States. 

(2) To effect proper identitication of tlie disease and of its progressive, de- 
habilitive nature; and to educate the public as to its findings. 

(3) To develop recommendations as to needed theraiU'Utic and research action; 
and to determine how funds might best be allocated. 

(4) To lobby its recommendations to national oflticials in order that legislation 
appropriating funda for therapy and research might be obtained. 

Chaired by Carl Stenzler, a concerned layman, the Committee is composed 
of leading physicians who.se functional areas are most Impacted by diabetes— 
heart, eyes, kidneys, brain and the nervous system. DeflniHl as a "loose coalition" 
of special interests, its primary function is that of a catalyst for Congressional 
interest and appropriations. No member is asked to relinquish separate identity, 
area of expertise or capacity to obtain funds. The Committee hopes to effect 
strong, organized represenation where, previously, competition for limited funds 
and attention resulted in unmet need and duplication of effort. In its fullest 
sense, the Committee is a "medical body with political overlay.'' Committee mem- 
bership is being expanded to include representatives of the youth, the elderly, 
organized labor pension fund, insurance funds and other health lobbies bearing 
relation to diabetes. 

Each member is now preparing a critical summation of the impact of diabetes 
on his functional area. These papers will be issued in a report of findings and 
recommendations later this year. In addition, members resjjond to public retjuests 
for Information; a panel of members recently testified as hearings on (S. 17) 
and (S. 648). Testimony is currently being prei>ared for additional hearings in 
both Houses. 

The Committee recommends: 
(1) Creation of a National Health Comminsion on niahetcn; to he charged 

with exploration of proVlems and/or promise of therapy, prevention tecltniquc* 
and cure of diabetes. 

Through a structured membership representative of those functional areas 
of the body most affected by mature diabetes—heart, eyes, kidneys, brain and 
nervous system—the Commission would recognize diabetes as a syndrome with 
impact on all body systems. Its chairman, appointed by the President; its mem- 
bers would be politically independent, and thus, more able to focus on medical 
problems. Two laymen would also be included in the committee membership. 
Within one month of its creation, the Commission would present recommenda- 
tions concerning therapy and specific research directions to Its chairman. These 
would be forwarded to existing institutions, possibly the NIH, already charged 
with research and/or therapeutic resi)onsibility. Within one year and for each 
year thereafter, the Commissifm would submit a report to NIH testifying to 
accomplishments or breakthroughs or the lack thereof. It would also prepare 
summaries of major recommendations for relea.se to the general public. 

(2) Appropriation of $50 million in Federal Funds earmarked for research and 
education, and allocated over a three year period at the discretion of Congress. 

Such funding would permit development and provision of arrest and preven- 
tive therapy. It would enable young new brains to enter research, and provide 
ph.vsician training as to how to best educate patients to live with the di.sease. 
Training centers similar to those now operated by the .To.slin Clinic could be 
established. The money would also be used to educate the public about the pro- 
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gressive. tleljilitatlve nature of diabetes. Lastly, these funds would be s^eed money 
for re.search into the systemic nature of diabetes, and to coordinate this research 
with that ongoing for other diseases. 

The Commonwealth Committee believes the above recommendations to he but 
a stop-gap solution to a long-range problem. Additional, continued research 
funding that supersedes traditional, annual Congres.sional it-view is essentiiil 
to extensive, long-term research Into the cause and cure of diabetes, and its 
relationship to other body functions. The Committee feels it is Imperative that 
this inter-relationshlp be explored, if permanent solutions are to be achieved. 

From a policy standiKiint, the Committee believes these recommendations to be 
consistent with the Administration's position on block grant.s for comprehensive 
research, and on stimulation of local initiative through state participation in a 
fair-share program. 

APPENDIX A—THE COMMONWE;AI,TH  COMMITTEE ox  DIABETES AND  BLISDNESS 

Chairman.—Carl Stenzler, concerned layman. 
Eye.i.—Harold G. Schel, M.D., Profes.-^or and Cliairman, Department on Oph- 

thamolosy. University of Pennsylvania ; Charles Schepens, M.D., President, 
Retina Foundation, Bo.ston, Mass.; Associate Professor of Optlianiology, Harvard 
Medical School; Irving H. Leopold, M.D., Profes.sor and Chairman, Department 
of Opthamology, Mt. Slnal School of Medicine. 

Small blood vessel degeneration.—Richard A. Field, M.D.. Senior Scientist, 
Retina Foundation, Boston, Mass.; Associate Professor of Jledicine, Harvard 
aiedical School. 

Large blood vessel degeneration.—Robert F. Bradley, M.D., Medical Director, 
Joslin Clinic, Boston, Mass. 

Kidneys.—Arnold S. Relman, M.D., Chief of Medical Services, Hospital of 
the University of Pennsylvania; Professor of Medicine, University of 
Pennsylvania. 

Heart.—William Llkoff, M.D., Professor of Medicine, Hahneman Medical 
College. 

Teeth and gums.—Merwin A. Landay, M.D., Professor of Dentistry. Temple 
University School of Dentistry. 

Juvenile diahete.<i.—Robert Kay, M.D., Professor of Pediatrics, University of 
Penn.sylvania. 

Maternitg.—Charles R. Schuman, M.D., Professor of Medicine, Temple Univer- 
sity College of Metliclne. 

(Icneties.—Arthur G. Steinberg, Ph. D., Professor of Biology and of Hum:iii 
Genetics, Western Reserve University, 

Resource information.—George K. Tokuhata, Dr. P.H., Ph. D.. Director. Divi- 
sion of Research and Biostatlstlcs, Pennsylvania Department of Health: Pro- 
fessor of Blostatistics, University of Pittsburgh Graduate School of Public 
Health ; Associate Professor of Community Medicine, Temple University College 
of Medicine. 

Anesthesiology.—Stephen .L Galla, M.D., Associate Professor of Anesthesi- 
ology. University of Pittsburgh School of Medicine, 

Neuropathy.—Richard Chambers, M.D., I'rofessor of Neurology, Thomas Jef- 
ferson Medical College. 

Epidemiology.—Christian R. Kllmt. M.D., Professor and Director, Division of 
Clinical Investigation, University of Maryland Medical School, 

Concerned laymen.—Hon. Robert Rovner, State Senator, Commonwealth of 
Pennsylvania ; Rol)ert Dechert, Esq., Senior Partner, Dechert, Price and Rhondes. 



DIABETES AND THE EYES 

(By Peter H. Morse, M.D., Assistant Professor of OplitlmlmoIogT, I'liiversity of 
Pennsylvania Scliool of Medicine, Presbyterian-University of Pennsylvania 
Medical Center; Harold G. Scliele, M.D., Director, Sclieie Eye Institute; 
William F. Norris and George E. DeSchweinitz, Professor of Oplithulniology, 
Dept. of Optlialmology, University of Pennsylvania School of Medicine, Pres- 
byterian-University of Pennsylvania Medical Center) 

Diabetes niellitus may affect tlie eyes in many ways, the most serious of 
which is known as diabetic retinopatliy. For some reason, still incompletely 
understood, the iiornial blood vessels nmy be altered in the eyes of diabetics. 
resnitinR in a leaking of i)lasma into the retina. This lluid. which is inccmi- 
pletely reabsorbed, leaves the retina in a swollen (edematous) condition whicii 
seriously interferes with vision beciiuse of the pixHUlwtion for this to (M-cur in 
the central part of the retina near the niaculn. The macula is ''in mm in size and 
it is here that nil the fine central and color vi.sion reside. Larger defects in the 
normal blood vessels may lead to hemorrhage of various sizes which way also 
interfere with vision. 

There are snmll dilatations of the blood vessels in the posterior port of the eye 
near the macnla which we call mlcroaneurysms. Some of these may leak plasma, 
further compounding the iKitient's difficulty. 

The other major alteration in the retina in diabetes Involves the formation 
of new blood vessels which are never as strong as normal blood vessesl. Tlie.se 
new blood ves.sel leak plasma but more particularly, are prone to massive hem- 
orrhage. A.ssoclated with this new blood vessel formation, there is a variable 
amount of fibrous tissue which in combination with the new blood vessels is 
known as prollferative retinopatliy. This flbroiis tissue, in many cases, undergoes 
contraction and may se<'ondarily detach the retina in the eyes of diabetics. 

The tragic fact Is that often, lioth the changt^ of chronic leaking ves'-els and 
new blood vessel fonnation are so insidious that the patient is not aware of 
the.se changes until they are often beyond effective or satisfactory tr<>atment. 
The longer the retina in an eye with markedly reduced vision remains edematous 
or swollen, the less likel.v Is the prospect of restoring vision with what limite<l 
treatment is available today. Once the new blood vessels and fibrous tissue prog- 
ress to a certain extent, there is already so much damage that available Iherajiy 
can be of little benefit to the patient. In some of those patients with extensive 
neovnsciilarlzntion or new bloofl vessel formation, large hemorrhngi's in the 
eye may clear but unhappily, in a large number, once this has occurred, there is 
no restoration of vision because of failure of resorjitlon of blood and further 
hemorrhnge. 

It has been note<l that the problem of diabetic retinopatliy and blindness has 
lieen compounded by medical advances in the treatment of patients with diabetes 
mellilns. The lunger the dunitioii of diabetes, the greater the chance for devel- 
opment of retlnoimdiy and severe visual Impairment in any given patient. Fifty 
percent of diabetics with disease for twenty years duration will develop retinop- 
atliy of 9,')% of patients willi diabetes for thirt.v years will deve'op retinoji- 
athy. (1) This figure Is made even more staggering by the fact that there has 
been an Increase of 1.300'/r In blindness cau.sed by diabetes since ISMO. (2) 

It is estimated that one in twenty people Is a imtential diabetic and '-•; of 
the population are carriers with a .50% chance of passing tlie trait for diabetes 
nie'litus on to their children. (.S) 

Currently, diabetes is resixm.slble for 11.2% of blindness in the United States 
and diabetes is raiike<l as the .sec(md leading cause of blindness. (2. 4) However, 
It must be remembered that the two other leading causes, catanict and glaucoma, 
are largely curable or controllable with clearly diagnosis and medical or surgical 
treatment. One particularly alannlng fact Is th;it among .iuvenile diabetics, severe 
hemorrliage and visual impairment often occurs in the thiitl decjide of life. 

Since diabetic retinopatliy Is not a reportable cause of blindnes,s, it is rather 
difficult to obtain accurate pro.jectlons and statistics. Because of the Increased 
longevity of diabetic's and the fact that many do not develop the disease until 
they have home children, coupled with Increasing detection of dial>etes in screen- 
ing programs and more adequate medical facilities, it is estimated that there Is 
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a i)'/r annii.ll increase in the iiuml)er of dial>etic8. Tlie Harvard School of Public 
H(>alth estimates that tliere are currently 154,700 people blind from dial)etic 
r<'tln()i>at.h,v and by the year 2000, 573,500 ijeople in the United States will be 
blind from diabetic i-etinopat.hy. From published figures of the Harvard School 
of rublic HealUi in January of 1004, Uiere were 2,311,000 diabetics, 120,000 of 
whom were blind and 341,000 of whom were visually Impaired. Therefore, 33.2% 
of all dial>etics visually impaired were blind. In 1965, 38.8% of all visually Im- 
paired (liabetic-s were blind. (5) 

In li)<>7. figures from tlie American Diabetes Association projected an actual 
and potential diabetic population in the United States of 0.800,000 i)eople. Because 
of the fact that currently, about 7% of all diabetics are destined to go blind, this 
calculates o>it tr) an enormous number of 686,000 people In tlie United States 
destined for blindness due to diabetic retinopathy. (6) 

In the Commenwealth of Pennsylvania, the Center for the Blind, from January 
inti.S to April 1972, noted that 42 of 402 trainees were blind due to diabetic 
retinopathy (10.4%,). (7) 

Unfortunately, today very few people consider the protean manifestations of 
dial>etes mellitus and especially the retinopathy. The potential blindness is often 
glossed over and the importance of regular eye examination minimized. Despite 
the fact that our present methods of treatment could best be described as stop-gap, 
there are certainly a number of patients who are benefited by these treatments 
and useful visual acuity may be either restored or prolonged for an indefinite 
period of time. As stated before, because of the frequently insidious nature of 
diabetic retinopathy. many patients are unaware of their diflJculty until it is 
beyond the stage of even the most advanced treatment available today. Commonl.v, 
patients will say, "If I had only known I" Probably the best method of treatment 
currently available is that of photocoagulation or laser treatment to seal off 
or "spot weld" leaking blood vessels in the eye, as well as new blood vessel 
foiniiition at a reasonably early stage before either have led to severe visual 
impairment or Irreversible secondary change with severe hemorrhage and con- 
traction of fibrous tissue. 

I'nfortunately, this method of treatment is not curative and there are countless 
numbers of dial>etics for whom this is not feasible. The long-terra results of 
this form of therapy are currently under study. There is no question that diabetes 
and diabetic retinopathy arc a rapidly growing problem in the United States and 
the f'ommonwealth of Pennsylvania, to say nothing of the world. It is urgent that 
something be commenced at tlie present time because it is going to take some 
lengthy period before the an.swer is found. The objectives should t>e three-fold. 
1) We must evaluate and refine the present methods of treatment and diagnosis. 
It must be remembered, however, that while this approach along with a wide- 
spread public wlucatlon program might be of benefit to some individuals, it does 
not attack the basic underl.ving cause of this dreadful disease. 2) The real answer 
will come from intensive retabolic and biochemical studies of ti.ssue and cell 
constituents, as well as enzymes, hormones, and their interaction at a very basic 
level which underlies the manifestations of diabetes mellitus. 3) One must invest 
in an entirel.v new approach to determine the .specific cause or chemical mechanism 
which leads to this crippling disease. Therefore, the urgency in this matter 
lies not only in making available information and present methods of therap.v. 
but also intensive investigation to determine what can be done to prevent the 
disastrous complications of this disea.se. All that one can do is cope with the 
alread.v present damage and disabilities in an inadequate way, but we de.sperately 
need to find a means of prevention for a rapidly growing and severely disabling 
disease process. 
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DIABETES MEUJTUS AND HEART DISEASE 

(By AVilliam Likoflf. M.D.. Professor of Medicine and Director. Cardiovascular 
Institute, llalinemanu Medical College and Hospital, Philadelphia, Pa.) 

Tlie fundamental importance of diabetes mellitus in heart disease essentially 
dejK^nds ui>ou the fre<juency with which the metabolic disorder is accompanied 
by coronary atherosclerosis and its complications. Both the morbidity and mor- 
tality rates from coronary atherosclerosis have increased materially over the 
years, despite the fact Uuit insulin, all autldiabetic agents and dietary measures 
have contributed to the better control of carbohydrate metalwlism. 

•Morbid studies clearly document the greater incidents of coronary athero- 
sclerosis in individuals with diabt^tes mellitus. Clinical evidence is equally im- 
posing. Angina pectoris and myf)cardial infarction are observed with much 
greater frequency among diabetics than among non-diabetic individuals. The 
liredisi)osing effect of diabetes on the development of athero.sclerosis is witnes.sed 
by the fact that women who meuustrate normally are uniquely protected from 
coronary vascular dLsease, unless they suJfer from diatetes mellitus. Purthti • 
more, the metabolic disorder also appears to hasten the time coronary vascular 
disease appears in either sex. Finally, pre-clinical or clinical dial)etes has been 
fouiKl to IH" more prevalent in patients with coronary heart disease than in the 
general population. 

Coronary arteriography, the technique by which the internal caliber of the 
coronary arteries is visualized radiographically, has provided considerable evi- 
dence supporting the view that diabetes mellitus is responsible for precocious 
and more malignant forms of coronary atherosclerosis. Indeed the pathologic 
lesions often are observed to be widely distributefi throughout the vascular chan- 
nels and to involve the lesser vessels in the coronary circulation. Serial arterio- 
graphlc studies indicate that the evolution of coronary atherosclerosis is more 
closely related to the presence of diabetes mellitus than to any other of the riur- 
ported risk factors, such as hypertension, stress, cigarette smoking and 
hyperlipldemia. 

Over one-half of the patients with diabetes mellitus, who suffer an acute myo- 
cardial infarction for the first time fail to survive. Less than 40% recover from a 
se<'ond attack. These statistics are more unfavorable than those encountered in 
patients who do not suffer from diabetes. Tlie annual attrition rate for survivors 
likewise Is much more unfavorable for diabetic than non-diabetic individuals. 

The prematiire onset, severity and rapid evolution of coronary atherosclerosis 
in patients with diabetes mellitus. and the fact that in coronary heart disease 
fully 65% of cases show abnormalities of carbohydrate metabolism suggests a 
po.ssible common denominator in the ediology of these diseases. This is siipported 
in part by the observation that abnormalities in small arteries and capillaries 
precede the appearance of carbohydrate disturbances in diabetic patients. How- 
ever, at least to this point, investigation has not established the fact that a com- 
mon denominator exists, let alone its exact nature. 

In addition to coronary athersclerosis, hypertension is common among diabetics. 
The exact relationship between the two problems is uncertain. There are a num- 
ber of disease syndromes whicli feature hypertension and diabetes. Most promi- 
nent among them is acromegnly or hyperfunetion of the anterior pituitary gland. 
Cushing syndrome or hyperfunetion of the adrenal cortex, and myxedema or 
severe hypothyroidism. In addition, intercapillary glomerular sclerosis, a severe 
progressive structural affliction of the kidney, is also associated with diabetes 
mellitus and hypertension, as well as severe albumin urea and peripheral edema. 

The combination of diabetes mellitus, coronary athersclosis and hyperten- 
sion often terminates in the development of an acute myocardial infraction and 
immediately or later, in the clinical manifestations of congestive heart failure. 

It is reasonable to suspect that a metabolic deficiency secondary to the diabetic 
state may serve ns contributory factors in the development of the heart failure. 

The statistical and clinical links between diabetes mellitus and coronary 
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atherosclerosis appear to be all the more reasonable when examined in the lii?lit 
of current theories regarding the pathogenesls of atherosclerosis. The most widely 
held of these theories relates the origin of atherosclerosis to a disturbance in fat 
metabolism, and more speciflcly in the metabolism of cholesterol. The detailed 
evidence for this theory is based chiefly on the cholesterol content of human 
atherosclerotic lesions and the development of hypercholesterolemla and athero- 
.sclerosis in many experimental animals following cholesterol feeding. Diabetic in- 
dividuals tend to exhibit identical abnormalities of cholesterol metabolism thor- 
oughly and prior to the development of overt manifestations of atherosclerosis. 

Another of the substantial concept in the pathogenesis of atherosclerosis is that 
the vascular lesions evolve from conglutination of platelets along the endoperl- 
toneal lining of the vascular channels. Platelet conglutination is believed to take 
place as a result of obstructlonal deformities for increase in the adhesiveness of 
those blood elements. Although variations in the structure and biochemical func- 
tion of the platelets is extremely diflScult to demonstrate, evidence is accumulating 
that they are observed frequently in diabetic patients as in non-diabetic patients 
who suffer from advanced atherosclerosis. 

The suggestion that diabetes mellitus and coronary atherosclerosis share a com- 
mon pathogenesis is a unique challenge in basic and clinical investigation. There 
remain-s. however, the current problem of the common o<-currents of these clinical 
problems and the difficulties which arise as a result in diagnosis and therapy. It is 
immediately obvious that the presence of one of these clinical diseases emphasizes 
the need to inquire about the iiossibilit.v that the other likewise exists. The gain 
from a diagnostic viewpoint alone, the acute coronary accident is sometimes 
associated with hyperglycemia, glycosuria and ketonuria, as well as shock, nausea 
and vomiting. These findings may be so dramatic and the laboratory abnormali- 
ties so marked that the diagnosis of diabetic coma may be reached while tliat of 
the acute myocardial infarction may be ignored. Conversely, diabetic coma may 
actually occur with or be percipitated by an acute coronary occlusion and may be 
overlooked in favor of the cardiac trouble. 

It is well recognized that the association of an acute myocardial Infaretion with 
diabetic coma requires special caution and treatment In order to avoid iatrogenie 
hypoglycemia or too vigorous administration of fluids, either of which could 
induce serious cardiac problems such as coronary insufficiency, electrical dysfunc- 
tion, or congestive heart failure. In the treatment of all cases of chronic diabetes 
mellitus. particularly adults in the sixth and seventh decades, it should be as- 
sumed that pronounced coronary atherosclerosis is probably present. The vascu- 
lar condition conta indicate sharp reductions in blood sugar which tend to cause 
troublesome coronary insufficiency and dysrhythmla. 

Here frcini the perspective of current knowledge, the following statements 
regarding diabetes  mellitus  and  cardiovascular system  appear  reasonable: 

1. Severe and premature atherosclerosis is encountered with unusual frequency 
in patients with diabetes mellitu.s. 

2. Di-.betes mellitus awelerates coronary atherosclerosis with a more pro- 
nounced effect in the female than in the male. 

.1. A diabetic patient older than 40 in either spv can be ossump<l to have 
signiHcant coronary atherosclerosis, particularly if the dial>etos is of long 
duration or associated with hypertension. 

4. The mortirtity and mortality rates in diabetic patients with coronary 
••theroscleriisiK is nmch greater than in non-diabetic individuals. 

.^. Hypertension, particularl.v that secondary to kidney lesions, is frequently 
encountered anioiifr diabetic patients, particiilarlv with disease of long duration. 

6. Contained within the Hpld metabolic and platelet conglutination series re- 
garding the patliogenesis of atherosclerosis are number of observations which 
suggest that a comm(m denominator links the cau.se of atherosclerosis with that 
of dial>etes mellitus. 

7. In the present state of our knowledge, the concurrent diabetes mellitus with 
coronary atherosclerosis adds to the burdens of therapy, and often leads to inad- 
vertent misadventures. 
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KiOMET DISEASE IB DIABEXEB 

(By Arnold S. Reluian, M.D., Clminiian. Depurtiueut of MeUicine, I'liiverslty 
of Pennsylvania) 

Patients with diabetes nowadays rarely die of dial>etio coma. The nse of insulin 
and various tyix-s of onil agents has uiade it iiossible to i-ontrol the WOIHI sugar 
level in ihe vast majority of p«itients and tliereby to prevent the development 
of ketosis. Xevertheless, diabetes continues to exact a great toll in deatli and 
ilisjibility. The death nites among diabetics have l>een reiH)rted to be anywhere 
from one anil a half to thri-e or four times higlier tluu those in the general IH>I>- 
nlation, and a diabetic child has a life exiKH'tancy that is about lifttHMi or twenty 
years less than that of his non-<liabetic contempomries. 

The reason is mainly that dial>etics are more prone to develop disease of (heir 
blood vessels and this in turn leads to serioiLs and often fatal dauuige lo the 
heart, brain or kidneys. At the pri'sent time, about three-quarters of all diabetic 
deaths are due to cardiovascuhir or renal damage. The s|)ecillc role of the kidney 
in this mLschief cannot IK- accurately asset:.s«Hl. but we know that it nuist 1K> great. 
Kidney failure is the <-<>nimonest cau.se nf death .MmonK dialn'tics under the age 
of 20. wherens it accounts for only live to ten percent of deaths among diabetics 
of all ages. On the other hand, significant disea.'^e of the kidney is found at 
autopsy in half to two-thirds of all diabetic deatlis, and kidney disea.se In turn 
often causes high 1)1<HK1 pressure, lligli blood pressure is more than twice as 
coannon among dial>etics as among non-diabetics, and it is known to be an Ini- 
portant jiredisposing factor in the development of arteriosclerosis. Inasmuch as 
arteriascierosis of coronary arteries is by far the commonest cau.se of death among 
diabetics over the age of .">0. it follows from what has IMH'U ssild that renal dist-a.se 
with its attendant high blood ])ressure mu.st play a signilicant contributory role in 
Ihe caasatlon of a very high ix'nviitage of all diabetic deaths, not just in young 
diabetics but in older [Wtients as well. 

What kind of kidney damage occurs In diabetic iMitients? Among those who 
develop dialietes under the age of twenty, the most common type of damage is 
a peculiar disease of the small blood vessels called inteicaitillary glomvniln- 
m-lcrofis. This condition ai>))ears to be a degeneration of the walls of the capil- 
lary ve.s.sels in the glomeruli of the kidney. It is rarely found in patients with- 
out diabetes, it usually develops after diabetes has been present for at least 5 or 
10 years, and it almost always is associated with a similar tyiie of damage to the 
small bloml vessels of the eye. Intercapillary glomerulo.sclerosis causes albtind- 
nuria, swelling of the tissues with edema fluid, and high blood pressure. Kuiic- 
tiomil impairment of the kidney may develop slowly and insidiously, but once 
it is well e.stablished, progression of uremia is usually inexorable. Patients with 
uremia due to this form of kidney di.Kcase are very difficult to manage. They usu- 
ally do not get along very well with hemodialysls (use of a artilicial kidney) and 
they do not resptmd well to kidney transplantation either. 

Another very common tyiw of kidney disease, found mniidy In ralddle-nsed 
and elderly diabetics, is calletl artcriolar ncphronclerosis. This condition, which 
occurs frequently in non-diabetic imtients as well as diabetics, is cliariK-terized 
by a tliickening of the walls of the smallest arteries in the kidney. The restilt is 
a reduction in the supply of blood to uiany parts of the kidney, and a consetpient 
atrophy and .scarring of the organ. Arteriolar nephrosclerosis rarely leads to ex- 
tensive or progressive kidney failure but. like intercapillary gloinerulowlerosis. 
it is usually associated with high blood pressure. It also tends to make the kid- 
ney more susceptible to the third and very common form of kidney disease railed 
pyrlnnrphritis. 

Pyelonephritis is caused by a bacterial infection, which usually reaches the 
kidney by spreading up the ureters from the bladder and lower i>art» r»f the 
urinary tract. Bladder infections are extrt>inely common in non-dinl>etic pntients 
as well, particularly in young women in their teens and twenties, and In the 
elderly of both se.xes. But for some reason that is not yet entirely clear, such In- 
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fections nre spveral times more common in (Ual>etes. Prolial)ly 15 to L'O jtercent 
of ull diabetic women have bladder infections, the number increasing with a>:e. 
Elderly diabetic men also show a very high incidence of urinary infection. In 
most cases the infection is asymptomatic, but occasionally it causes clinically 
overt attacks of cystitis. If the Infection spreads up the ureters to one or Ixith 
kidneys, pyelonephritis will develop. This condition, like infections of the bladder, 
is often symptomless and can be detected only by culture and examination of the 
nrine; and by other special tests. Sometimes, however, acute flare-ups of the 
pyelonephritis cause fever, pain in the flank, and pain on urination. At any rate, 
whether the disease is sympfuniatic or not, evidence of pyelonephritis can be 
found at autopsy in at least a quarter or a thinl of all patients with dinlx-tes 
of long standing. In most cases the disease is not severe enough by itself to cause 
kidney failure, but it is often a contributing factor to the renal failure associate*! 
with intercapillar.v glomerulosderosis, and it may well be responsible for the 
ot'currence of high blood pressure in a significant fraction of diabi'tlc patients. 

These three conditions. intcrcapiUary fflotncruJondernxif. nrterinlar vcphrn- 
nrlrroni/). and pyelonephritiH account for the great majority of the kidney disease 
In diabetics. Diabetic patients are of course also susceptible to all the other 
forms of kidney disease, but without any notably increased frecjuenoy. 

What can be said about the cause of these kidney diseases? liilrrrnpUtary 
glomerulosclerosig, as already stated, is peculiar to diabetics, so it must either 
be a result of the metabolic disturbances'cliaracteristic of diabetes, or else lie' 
determined genetically in the same way that the metabolic disturbances are. 
This problem has not yet been resolved, there being evidence to support both 
alternatives. However, it is especially interesting to note that changes closely 
resembling intercapillary glomerulosclerosis have been fo\ind in the kidneys of 
patients who became diabetic as the result of surgical removal or extensive 
disease of their pancreas, so that the role of inheritance seems to l>e of minor 
importance at least In those instances. 

Tlie cause of arteriolar nephrogclerosis seems to be related to arteriosclerosis 
and high blood pressure. Whatever leads to the thickening of the walls of arteries 
elsewhere in the body, and the deposition of fat and calcium in the inner lining 
of their vesseLs, apparently also causes thickening of the walls of renal ves.sels. 
HIgli blood pressure can rcnult from this change in tlie kidney blood vesse»ls. 
but it can also be a cauxe of the thickening as well. 

Pyelonephritis is usually due to bacterial invasion of the kidneys, the risk 
1)eing from the bladder directly up the ureters. Sometimes the infection is 
inadvertantly implanted in the bladder through the use of catheters or other 
instruments, but the frequency and persistence of urinary tract infections in 
diabetics cannot be explained by this means alone. There is, in fact, very sug- 
gestive evidence to indicate that the resistance to Infection of the diabetic 
urinary tract is less than normal. f?ome Investigators believe this is due to re- 
duced bacteria-killing activity of the white blood cells of diabetics, but this will 
need further investigation. 

What about treatment and preventionT There is nothing much that can be 
done to change the natural history of intercapillary glomerulosclerosis once it 
is established. Whether good control of diabetes can prevent the development 
of Intercapillary glomerulosclerosis or retinopathy (both of which seem to result 
from the same kind of small vessel disease) is still a hotly-debated but un- 
resolved issue. A recent report on a prospective long-term follow up of a large 
group of patients who developed dial)etes before the age of 16 reveals that 
nearly 80 percent of all patients develop retinopathy b.v the end of .SO yea'-s of 
disease, nearly half have proteinuria and 40 percent have some degree of kidney 
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failure. There was no suggestion from tliis study tliat strictness of dietary con- 
trol of the blood sugar had any niurlved effeet on tliej^e results. In tliree widely 
seimrated diabetic clinics, each with a different philosophy of treatment, the 
mortality in juvenile diabetes after 25 years of disease was remarkably similar— 
about 20 percent—and most of tlie deaths were due to renal disease. There is 
little reason at this point to believe that stricter control of diabetes, by the means 
presently available, could do much to change this picture. On the other hand, it 
reuiains to be determined whether some totally new api)roach to treatment 
could lje devised which would result in normalization of blood glucose levels 
tliroughout the day over a long period of time and would have a significant effect 
on tlie development of renal di-sease and retinopatliy. This is a problem which is 
urgently in need of intensive investigation. 

Similar considerations apply to the question of the prevention of the arterlo- 
scl'.'rotic changes in the arteries, which are responsible for ncuhmsiVroxix. There 
is no doubt that the presence of diabetes is a.ssociated with tlie premature devel- 
opment of arteriosclerosis in many patienl.s, and with accelerated progression of 
the disease, resulting in early and progressive nephrosclerotic damage to the 
kidneys. What we simply do not know at this point is how much of this vascular 
damage is determined genetically, and how much results froai metabolic and 
biocliemical abnormalities which conceivably could be moilifled by more effective 
forms of treatment. This problem is closely related to the whole issue of arterio- 
sclero.si.s—one of the most urgent and important of all public health i.ssues. 
Arterio-selerosis of the coronary arteries (as well as of arteries in the brain, 
kidney and elsewhere in the body) is the largest single cause of death and dis- 
ability in the country today. Tlie effect of diabetes on arteriosclerosis is a lead 
that demands further and more extensive investigation. 

l't/el(rnrphriti» and bacterial infections of the urinary tract offer more hope 
of immediate approaches to ijrevention and treatment. The key seems to consist 
of a more vigorous program of detection in the diabetic ix>puIat!on. aggressive 
treatment and continuous follow up of patients. Tlie.se goals require more physi- 
cian and patient education, and better support and organization of ambulatory 
services for diabetics. In many parts of this country, these services are simply 
nnnvailable to large members of diabetics, either because of costs, or limitation.^ 
of facilities and personnel. 

Ill the last analysis, however, future progress in the prevention and treatment 
of (lial»etic renal disease must await the development of new basic knowledge. 
We do not know enough about the cause of blood vessel disease in diabetes to be 
able to offer our patients effectife therapy or prevention. Research is the greatest 
need in this area, and this is where the greatest public support must be directed. 
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DIABETES MELUTUS AND DEGENERATIVE VASCUIAR DISEASE 

(By Robert F. Bradley, M.D., Medical Director, Joslin Clinic, Boston, Mass.) 

I am Robert F. Bradley, licensed to practice medicine in the State of Massn- 
cliusetts. I was graduated from Yale University Sdiool of Medicine in 1!M3, cer- 
tified by tlie American Board of Internal Mwlicine in 1952 and for the past five 
years liave been Medical Director of the Joslin Clinic Division, Joslin Diabetes 
Foundation, Incorporated. I am in tlie practice of internal uittlicine witli siteclal 
reference to diabetes mellitus. I am also currently a Member of the Governor's 
Committee concerned with Diabetes and Blindness, Commouwealtli of 
Pennsylvania. 

DialK-tes greatly increases the prevalence and accelerates the progression of 
hardening of tlie arteries (atherosclerosis or arterioscleosis). (1) All blood 
vessels in the body are affected, some more rapidly than others. The process is one 
by which the walls of blood vessels, particularly the inner wall or intima, are 
thickened. Narrowing of the channel (lumen) interferes with circulation to 
various portions of the body. Involvement of the coronary arteries to the heart, 
cerebral blood vessels to the brain, and peripheral bUxKl vessels to the lower legs 
and feet produce the devastating mortality and morbidity which accounts for 
two-thirds or more of death among diabetics (2) and a huge cost to tlie U.S. 
citizen. (3) 

HEART  DISEASE 

Cardiovascular disease of this arteriosclerotic and degenerative type is by far 
the most common cause of death among all persons in the United States, produc- 
ing 34 per cent of the mortality or more than 62.'>,8o0 deaths for the year lOGT. (4) 
These numbers are obviously now higher. Coronary artery di.sease is easily 
the predominant factor. For comparison nearly 70 iier cent of the dialietic iiopu- 
lation has iieen dying of arteriosclerotic and degenerative canliovascular disease. 
Coronary heart disease alone produces more than 54 per cent of all deatlis. (1, 21 
Deaths due to cancer were Ki.S per cent in all of the TTnited States, comi»are<l 
to 12 iier cent amongst dial>eti<'S. All other causes of death including accidents 
totaled 29.1 per cent for all people in the United States, 12.8 per cent in a rep- 
resentative diabetic population. 

At present the American Diabetes Association estimates the prevalance of 
diabetes mellitus conservatively nt it per cent in the T'nited States. (5) or in exce.«s 
of ten million people. Each year more than 31.000 deaths among the 625,850 due 
to arteriosclerotic and degenerative heart disease are at lea.st in part produced 
or hastened by the presence of diabetes. The true role of diabetes is probably 
much greater, because the elevated blood sugar by which it is characterized often 
produces no symptoms, particularly in the adult, so that its undetected presence 
contributes to a great many more heart deaths than is apparent from death 
certificates. 

Although the e.stimates of the prevalence of diabetes have only recently i>een 
revised upward to the above mentioned ten million or more persons in the United 
States, prevalences amongst adults, particularly those over the age of .50, range 
as high as 7,S per cent. (1, 6, 7) Obviously, it is premature to predict that such 
a higii prevalence of diabetes in older pe<iple is tlie only or major factor In the 
more than (550.000 coronary and degenerative heart disease deaths occurring each 
year in the United States, or even to attribute one-half of these deaths to diabetes. 
On the other hand, it is safe to predict that prospective epideraiologic studies will 
soon show diabetes as playing at least a cau.sative contributory role in somewhere 
between the 5 per cent based upon current conservative prevalence data and 50 
per cent. This would mean that diabetes is playing a cau.sative eontriliutory role 
in cardiovascular disease deaths in the United States which might be as high as 
325.(XX) individuals per year. 

The tendency has been to attribute the effects of diabetes as operating through 
nietaliolic pathways which produce increased blood fats (lipids) or through its 
contributory role in producing or accelerating hypertension, but its inherent effects 
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In producing coronary disease are Illustrated In the fate of children with diabetes, 
who after 15-40 years almost invariably develop significant coronary artery dis- 
ease, frequently In the absence of abnormal blood fats, high blood pressure, or 
other currently known risk factors. The frequency of symptomatic coronary heart 
disease and even fatal coronary attacks In both young women and young men in 
their 20'8 and 30's is a dramatic expression of the effects of diabetes per se. It is 
well known that the presence of diabetes mellitus plays such a significant role in 
the development of coronary heart disease in the female, that both symptomatic 
and fatal heart disease occur with greater frequency than in diabetic men. (1) 

BTBOKE 

Cerebral vascular diseases or stroke as a cause of death occurs with twice the 
frequency in both the diabetic male and female In the United States population 
at large. (1) Although the extent to which deaths due to stroke amongst diabetics 
contribute to the overall 200,000 or more of such deaths each year in the United 
States, (4) it may also be conservatively estimated that 10.000 or more are in 
part produced or significantly hastened by the presence of diabetes. Diabetes may 
well play a significant role in 5 to 10 times this number depending upon Its true 
prevalence in an aging population. It is safe to invoke a much greater role for 
the effects of diabete.s liased upon tlie known higher prevalences of high blood 
sugar levels amongst adults age 50 and over. 

Xot only is diabetes an insidious risk factor in the known abhorrent cardio- 
vascular mortality in the United States, but it contributes greatly to dUabiUtu 
from cardiovascular disease of the coronary and arteriosclerotic or degrntrative 
type. Cardiovascular disease and stroke are overwhelmingly the greatest sources 
of disability among adults In the United States. Diabetes contributes as well 
to this disability not only by accelerating the hardening of the artery process, 
but by producing an as yet lU-defined disease of smaller arteries, such that 
many individuals who may not die of a coronary attack or stroke nonetieless 
are permanently disabled by inadequate function of the muscle (myocardium) 
of the heart, or i)ortlons of the brain. 

In Table I are estimated the yearly direct and indirect costs of morbidity 
to all people in the United States of cardiovascular and central nervous system 
arteriosclerosis. Even if diabetes contributed significantly to only a fourth 
or less of these costs, the dollars and man-hours of work lost are staggering. 

PESttPHEBAL VABCULAB DISEASE 

A third and often overlooked site of degenerative vascular disease in the 
diabetic is In the peripheral arteries, namely those to the lower legs and feet 
Although no longer contributing in major degree to mortality, peripheral arterial 
disease in diabetics has created an extraordinary morbidity due to gangrene 
and amputation of one or both legs, and an insidiously great cost in terras of 
employment loss and dollars. Based upon a study in one hospital (Table II) 
It has been estimated that five million days per year may be used on a national 
basis for the handling of peripheral vascular disease In dlal>etlcs at a cost of 
several hundred million dollars.(8) 

Gangrene is 50 to 70 times more common in diabetics than In non-rtlabetlcs 
(Table II).(9) Gangrene In a woman is currently almost 100 times more likely 
to occur in a diabetic as comijared to the non-diabetic. In a report b.v the National 
Heart and Lung Institute panel on Peripheral Vascular Disease, (10) the lack 
of interest in peripheral vascular disease and research into its origin is evident 
In the following statement from one of the conclusions of the panel, "* • • there 
is little research interest in peripheral vascular disease. Clinical Interest has 
also waned becau.se of the lack of imaginative and innovative approaches to 
peripheral vascular disease". In a specific recommendation It was stated, "In 
order to stimulate Interest in this field, research in perlplieral vascular disease 
should be identified as a national goal. The methods that the NHTJ has used 
successfully for stimulating research in heart and lung disease should be extended 
to peripheral va.scular disease". (10) Clearly, any approach to solving this prob- 
lem must investigate the origin of the blood vessel changes which produce circu- 
latory Insufficiency rather than merely looking for means of dealing with the 
problem of amputated lower extremities once the disea.se has alread.v prosressed. 
To this end It would be naive not to discover the mechanism by which diabetes 
pla.vs such a prominent role in perli)heral vascular disease and Indeed into the 
origins of diabetes Itself. 

The succes.sful identification of one or more of the factors in the development 
of degenerative vascular disease, and the means to prevent and/or treat this 
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arteriosclerotlc process, would so substantially solve the mortality and mor- 
bidity problems of the United States citizen, that such an advance would be 
unparalleled in medical history. Because of the limited extent to which diabete^i 
mellitus has been identified and emphasized as an underlying factor, the total 
research effort directed toward solving the diabetes contribution to the problem 
has been disgracefully minlscule. No research directed toward reducing heart 
disease, stroke and ijeripheral vascular disease can be considered comprehensive 
until the role of diabetes in producing such diseases also receives adequate 
attention in terms of study and monetary support. An Increased circulating^ 
blood sugar, or diabetes, may turn out to have greater significance as a risk 
factor in the production of arteriosclerotlc or degenerative vascular disease than 
any others currently receiving so much attention, such as cholesterol, blood 
pressure, and smoking. 

"Diabetes mellitus affects more years of human living than any other single 
disease." (11) The only serious comi)etitor for this dubious distinction would 
be the process of aging itself or mental disorders. "Before age 45 dial)etes causes 
a fourfold increase in the incidence of coronary heart disease In males and 
a sixfold increase in incidence in females". (12) These individuals are primarily 
those who have suffered from and died of coronary heart disease, frequently 
accompanied by stroke and/or gangrene, despite ten to forty years of struggling 
with daily attention to the self-administration of insulin, urine testing, restricted 
diet, and a greatly Increased frequency of acute illness and hospitalizatioa 
related to the acute metabolic emergencies characteristic of diabetes mellitus. 

TABLE l.-NUMBER OF DEATHS BY CAUSE OF DEATH UNITED STATES, 19671 

Direct cost      Indirect cost 
Cause of deaUi All ages Percent     (in millions)      (in millions) 

All causes       1,851.323 100  
Arteriosclerotlc    and    degenerative    heart    diseases 

(420-422)  625,850 34 2,072 13, lOJ 
Vascular   lesions   affecting   central   nervous   system 

(330-334)   202,184 11 971 3,399 
Total vascular and degenerative lesions of heart and 

central nervous system, excluding hypertension and 
other diseases of arteries  828,034 45 3,043 16,50* 

> As compiled from data appearing in reference Nos. 3, 4. 

TABLE 2.—THE HIGH COST OF FOOT LESIONS—NEW ENGLAND DEACONESS HOSPITAL. BOSTON, MASS.. DIABETIC 
FOOT ADMISSIONS 1969 

Number of Patient 
Condition cases days 

Gangrene  142 4,719 
Infection  32 724 
Ulcer  159 3,391 
Chatcot's  6 64 
Abscesses; cellulltis   33 580 
Osteomyelitis  45 1.264 

Total  417 10,742 

Note: Total hospital admissions equaled 10,321 (Including diabetes). These used total patient days equaled 119,870, 
while 417 diabetic foot cases used 10.742 patient days. Average total cost per hospital day equaled $101.08. Therefore, more 
than {1,000,000 yearly is the hospital cost (not including medical fees) for care of patients with severe foot lesions and 
complications in this 1 hospital alone. 
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TABLE 3.-ATHER0SCLER0TIC GANGRENE-AUTOPSIES I 

Nondiabetic (59733)      DiabelJc (2130) 
(percent) (percent) Role of 

— • •    frequency 
(diabetic/non- 

Agt Male     Female Male      Female   diabetic) 

20 to 40           0 0 
0.08 
0.46 

3.4 
14.7 
24.3 

0      All ages > 40. 
40 to 60           O.I 14.0   Male 53:1. 
60 to 80           0.45 24.6   Female 71:1. 

1 From Bell, E.T., Araer. J. Clin. Path. 28:27,1957. 
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DIABETIC NEUROPATHY 

Report to Governor's Committee Concerned with Diabetes, by Richard A Cham- 
•bers, M.D., Professor and Chairman, Department of Neurology, Jefferson Medi- 
cal College and Hospital, Philadelphia, Pa. 

Diabetic Neuropathy is the term given to disorders of the peripheral nervous 
system due to Diabetes Mellitus. Its incidence is related to the incidence of 
Diabetes Mellitus which has not been estimated. Estimates vary from about 
two million persons up to about twelve million jwrsons with Diabetes Mellitus 
in the U.S.A. The incidence of neuropathy among jwtients with Diabetes Mel- 
litus has, in previous years, been disputed and figures varying from three per 
cent to seventy-five per cent of diabetics have been given. 

In a Diabetic Clinic about fifty per cent of the t)atienta can be shown by a 
skilled examiner to have clinical evidenc-e of disorder of the peripheral nervous 
system. (1, 2, 3). If to this is added the evidence that may be obtained from, 
electrical study of the peripheral nervous system and of the muscles, the Inci- 
dence of neuropathy will in some clinics become as high as 75% of patients. 
These figures need qualifying in three respects. The first is that they are ap- 
proximations. The second is that the evidence of diabetic neuropathy increases 
with the duration of diabetes (1) and, thirdly, a great majority of such patients 
have no symptoms related to involvement of the peripheral nervous system. Only 
about 20% of diabetic prntients in whom a peripheral neuropathy is detectable 
have symptoms attributable to disorder of the nerves. These figures then would 
give a total number of patients with diabetic neuropathy which might vary 
from 1.5 to nine million patients and a figure for those who have symptoms due 
to it varying from 0.3 million to 1.8 million persons in the U.S.A. There is no 
difference between sexes in the incidence of diabetic neuropathy nor any known 
genetic predisposition to it. The incidence of the neuropathy is related to age 
in that it increases with the duration of the diabetes. 

The difference between estimates of two and of twelve million patients with 
diabetes is extreme and the author's opinion is that the numbers of diabetics 
in the United States probably approximate to the higher rather than to the 
lower figure. The reason for this opinion is that a large number of cases of 
Diabetes Mellitus present to their physicians with one or other of its complica- 
tions and the diabetes. Itself, is an illness of unknown duration revealed by its 
late manifestations. 

As far as is known at present, two types of disorder due to diabetes affect 
the peripheral nerves. The first is the occurrence of single or multiple areas of 
Infarction of peripheral nerve (4). In such a lesion, for example of the third 
cranial nerve or of the lumbar plexus, there is a focus of necrosis of the nerve 
bundle. Distal to It the affected nerve fibers degenerate. The focus Is swollen 
and infiltrated by inflammatory cells. In the later stages the swelling subsides 
and regeneration of the damaged fibers starts and proceeds with varying degrees 
of completeness. 

The second disorder is a change In the cells covering the nerve fiber (5). A 
nerve consists of a cell out of which a proce.«s, the nxon. emerges. This axon 
Is sheathed down its length by a series of cells known as Scliwann cell.';—the 
whole looks, therefore, like a cable with an insulating layer. The "insulating" 
layer is known as the myelin sheath. Nerve fibers are divided into two classes— 
niyellnated fibers in which the insulating layer encloses only one nerve fiber 
and unmyelinated fibers in which the insulating layer encloses many fibers. 
The myeHnated fibers are larger and conduct nervous impulses more rapidly 
than do the unmyelinated fibers. 

In diabetic neuropathy the changes seen In the Schwann cell (myelin sheath) 
by light microscopy consist of a shrinkage of the cells so that the axon is bared 
over a greater or lesser length. The ultrastructural examination of such 
nerves (6) shows that there is a hyperplasia of the basement membrane of the 
Schwann cell as well as changes within the cell. In the unmyelinated fibers 

(186) 
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it is not uncommon to find inclusion material and in the myelinated filier there 
are changes In the endoplasmic reticulum which becomes vacuolated and swollen. 
There are multimembranous bodies and a number of electron dense granules 
dispersed throughout the cytoplasm of the cell. It seems that these particles 
correspond to gl.vcogen beta particles. 

In the initial stages of diabetic neuropathy there are few changes in the 
axon. As the process extends, some of the axon.s die and the changes of Wallerian 
degeneration are then apparent in that fiber. 

The most striking findings that liave so far been described in the peripheral 
nerves of diabetic patients concern the large myelinated fibers. Tliis is probably 
because these are easier structures to work with rather than because the lesions 
of these structures are the most important. A consideration of the clinical 
features of dial)etic neuropathy would suggest, however, that the lesions of 
the unmyelinated fibers are likely to prove important. 

These two types of disorder of the peripheral nerves in diabetes are related 
to two main clinical pictures of diabetic neuropatliy. The first type, the infarct 
of nerve, gives rise to disorders of single nerves—that is to say, the disturbance 
of function is localized and asymmetrical. The lesion of the myelin sheath of 
the nerves, on the otlier hand, gives rise to a symmetrical and peripherally 
distributed disorder. It involves the longer nerve fibers earliest and. therefore, 
makes itself felt first in the feet, subsequently in the fingers and hands and only 
In the later stages does it involve the trunk. 

Related to the neuropathy of Diabetes Mellltus there occur changes In other 
tissues. Many of these changes are classified under the hearing of "trophic" 
changes. They consist of ulcers in the skin of the piirts from which sensation 
Is deranged, celhilitis, osteolytic lesions, osteomyelitis and destructive arthrop- 
athies. Neurogenic atrophy of muscle, dilatation of the bladder and, in some 
ca.ses. of the ureters are al.so seen. 

Most of tliese changes are due to loss of the normal ability to feel pain from 
the affected parts. A special ease of this is seen in the bones of the spine in 
the neck. A destructive arthropathy here is common in Diabetes Mellitus and 
may lead to damage to the spinal cord or spinal roots. 

These two main types of diabetic neuropathy have been described separately. 
They may, however, co-exist in the same patient and certain variations may 
occur. One variation, which is rare, is a subacute and extensive neuropathy that 
occurs when an untreated diabetic is first treated with insulin or oral agents. 
.Another rare cause of neuropathy related to diabetes is a neuropathy due to 
sensitivity to one or other brand of insulin. This sensitivity is usually related 
to a sensitivity to the proteins of the animal species from which the insulin 
has been prepared. 

TTie clinical picture of the distal symmetrical neuroimthy of diabetes is seldom 
dramatic. In most ca.ses there are no symptoms and the neuropathy is discovered 
In the course of a clinical examination. In such cB.ses the usual findings are 
wasting of intrinsic mu.scles of the feet and minor changes in cutaneous sensi- 
tivity of the feet extending, perhaps, for an inch or two above the ankle. These 
changes usually concern the ability to feel pain the affected areas and to 
Jiulge differences in temi)erature. Sometimes there may be excessive discom- 
fort rather than loss of sensation to pin pricks and sometimes there will he a 
diminution of the ability to detect a vibrating tuning fork applied to the foot. 
Often the ankle reflexes are absent or depressed. 

Recently it has been shown (7) that a.symptomatic abnormalities of .sensory 
function—tactile, visual, auditory and gustatory—may be demonstrated very 
early in the course of Diabetes Mellitus. 

It is worth noting that the.se jninor or asymptomatic abnormalities of sensory 
function can tie a cause of disability, sometimes considerable. For example. In 
the event that a diabetic patient suffering from a relatively minor degree of 
neuropathy becomes blind, the sensory impairment-—minor though it seems to 
be—may he sufficiently serious to prevent the patient's learning to read Braille. 

Another way in which minor sensory defects may be of importance is in 
the production of diz.-:iness which is so common a complaint in middle aged 
and elderly patients. In many cases this .symptom Is due to minor impairment of 
multiple sen.sory pathways. For example, in the patient who has a retinopathy 
and early cataracts, whose vestibular system Is suffering from the effects of 
advancing age. who suffers from spondylosis as well as from a jieripheral 
neuropathy almost all of the afferent systems concerned with the orientation 
of that patient in space are to some degree interfered with. It Is believed that 



188 

this combination of defects, and it may be noted that all of them may be the 
consequence of diabetes mellitus. underlies the symptom of dizziness which is 
often so disabling in these patients. 

In some 20% of cases of diabetes the patient will complain of symptoms due to 
a neuropathy. In a series of 150 cases the symptoms were pain in 13%, numbness 
of the extremities in 11%, cramps in 5.5%, ulcers of the feet in 5.5%, diarrhea 
in 3..3%, weakness, excessive sweating, constipation, retention of urine, ataxia 
and postural hypotension occurred in a few cases each. Out of this g^roup of cases 
the major disability was due to the neuropathy in twenty-one. (8) 

An additional symptom is the reported occurrence of Impotence in 50% of 
men with diabetes. (9) This symptom may have many causes and, as well as 
neuropathy, the following are common causes—psychological disturbances, vas- 
cular disease of the brain, damage to tie spinal cord, imcontrolled diabetes and 
illness unrelated to Diabetes Mellitus. In general, imjwtence, secondary failure 
of women to achieve orgasm, disorders of the gastrointestinal and of the urinary 
tracts are common in diabetic patients, particularly in those with neuropathy. 
Nevertheless, the attribution of these symptoms to neuropathy does not rest upon 
a secure foundation of morbid anatomy. 

Diabetic neuropathy then can present in a variety of ways and in patients who 
are not Icnown diabetics. In the diabetic the longer the duration of the illness, 
the greater the likelihood of the occurrence of a neuropathy. (1) 

There is reasonably good evidence tliat control of that aspect of diabetes re- 
flected by increases in the blood sugar level helps to prevent the occurrence of a 
symptomatic neuropathy (1) and to reduce to some extent the .severity of its 
manifestations when they occur. (10-11) Clearly such a symptomatic neuropathy 
is usually a late event In the natural history of diabetes and reversal of this, as of 
any advanced pathological process, is unlikely to be complete. 

The occurrence, manifestations and natural history of dial)etic neuropathy are 
now quite well known. Important new clinical knowledge is now likely to come 
from prospective studies of newly diagnosed diabetic patients or from a study 
of the children of diabetics to identify the genetic and environmental factors 
which may determine the occurrence of neuropathy, the extent to which neurolog- 
ical symptoms are manifest, to study the structural and functional changes and 
their progression in relation to these factors and to treatment. Parallel studies 
in experimental diabetes are urgently required for the more precise examination 
of hypotheses. 

Immediate clinical measures are screening programs, educational programs 
with special reference to diet and genetics, and the provision of podlatric facili- 
ties. 
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CuBBENT STATUS OF JUVENILE DIABETES 

A Report Prepared for the Commonwealth of Pennsylvania Committee on Dia- 
betes and Blindness, by Robert Knye, M.D.. Professor and Chairman, Deiwrt- 
ment of Pediatrics, Hahnemann Medical College and Hospital, Philadelphia, Pa. 

The discovery of insulin and its clinical use resulted in a dramatic increase in 
the life expectancy of children with diabetes. Prior to the use of insulin, the child 
with diabetes was doomed to die in one to two years. In spite of this change, the 
outlook for life expectancy of the 150.000 diabetic children in our country is .still 
•disheartening as it remains approximately two-thirds of the general popula- 
tion. (1) A child w'>o becomes dial>etic at the nge of ten may expect only 44 more 
years of life in ccjtrast to the C2 years anticipated by his non-diabetic peers. 
It is discouraging to note that .survival for juvenile diabetics has shown no im- 
provement based on a comparison of data for the jteriods of 1960-1960 with those 
of 19.06-1959. (1) This indicates that imless there is developed some major ad- 
vance in methods of treatment no further improvement in survival of diabetic 
children will occur. 

Diabetes is ranked as the 8th leading cause of death in the U.S. and the propor- 
tion of the population dying from tliis cause is increasing. (2) 

In 1966, 38,000 deaths were certified as due to diabetes and in 35,000 the disease 
was listed as a contributory cause. An additional 37,000 deaths were estimated to 
be the result of this disease as deaths in patients with cardio-vascular-renal dU- 
ea.se may fail to note the contributory role of diabetes. (1) 

Deaths from ketoacidosis and infection have decreased in diabetes with an 
Increase in mortality from cardio-vascular-renal dl.sease. (3) These angiopathic 
deaths occur mainly in .subjects with a duration of diabetes of 15-25 years (4) 
following which there is some improvement in survival. The mortality from vas- 
cular disease has risen from 46.87c in 1S>22-1929 to 76.6% in 1956-1962. (5) Dur- 
ing this interval coronary artery disease as a cause of death has increased four- 
fold and renal disease threefold. 

Even more disturbing than mortality statistics are morbidity and disabillt.v 
<Jata attributable to long term complications. Data from Sweden indicate that 
20% of long term survivors of juvenile dial)etes are wholly or partially disabled. 
(4) 

Priscilla White of the Joslin Clinic has reported the status of 478 juvenile 
•diabetics surviving 30 years after onset. (6) 

48% had peripheral neuropathy 
26% had urinary tract infections 
90% had n^tinoiiathy 
30% had proliferating retinopathy 
8% were blind 
34% had kidney disease 
37% had hypertension 
50% had peripheral va.scular disease 
The incidence of vascular disease increases with the age of the patient and 

the duration of diabetes. 
Incidence of va»cu- Duration of dio 

lar disease {percent) betel (years) 
1   5 
2.5  10 
20   15 
60   20 
90   30 

By age 30 63% of juvenile diabetics have vascular disea.se. (3) 
Diabetes is the third leading cause of blindness in our jxipulation. The 44.660 

blind diabetics constitute 11.2% of the blind of this country. Blindness is dia- 
betics is 13 times as frequent as in the population as a whole. (1) 

(189) 
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According to the National Health Interview Survey, diabetes disables more 
than 562,000 persons. Among diabetics, there Is three times the rate of sickness 
and absenteeism of the general population. (1) Hope for the future may come 
from transplantation of pancreatic tissue or from the development of an artificial 
pancreas. 

Heart and kidney transplants and advances in vascular surgery may improve 
our ability to deal vpith the toll of diabetic complications. 

There is need for research in developing means of preventing or delaying the 
onset of clinical diabetes, and Improving our capabilities of treating the disease 
and its complications. 
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DIABETES AND MATERNITY—MATERNITY AND THE DIABETIC MOTHER 

A report prepared for the Commonwealth of Pennsylvania Committee on Dia- 
betes and Blindness, by Charles R. Shuman, M.D., Professor of Medicine, 
Temple University School of Medicine, Cliief, Metabolic Section, Temple 
University Hospital, Philadelphia, Pa. 

During pregnancy metabolic adjustments occur to support the needs of the 
fetus as a growing organism. The maternal host must supply the energy sources 
and nutrients to promote intensive anabolic processes within the entire conceptns 
while preserving and maintaining the physiological integrity of her own tissues. 
The diversion of glucose and amino acids for fetal energy and growth require- 
ments Increases the rate of utilization of fatty acid as nmternal fuel. These ad- 
justments are facilitated by enhanced activity of fat mobilizing hormones which 
decrease the effectiveness of insulin during pregnancy. In normal women, a com- 
I)ensatory rise in insulin secretion maintains normal glucoregulatory balance. In 
women with reduced insulinogenic potential the elevated requirements for insulin 
result in glucose intolerance of increasing intensity throughout gestation. 

During the past few decades improvement in the treatment of dial)etes has 
increased the fertility of the diabetic patients of child-liearing age and has vir- 
tually eliminated maternal mortality. The primary problem in the diabetic 
pregnancy involves an increased neonatal morbidity and perinatal mortality 
which are attributed to tlie abnormal maternal metabolic milieu. In addition, 
problems inherent in the diabetic process may be accelerated during pregnancy 
such as Infection, vascular complications, hypertension and fluid retention. Strict 
medical supervision throughout the gravid period is essential to prevent or 
correct these and other complications commonly seen in the diabetic pregnancy. 

PREVALENCE 

With the improved fertility rate for diabetic woHien, the number of maternal 
diabetics is essentially the same as the estimated prevalence of diabetes in 
women of child-bearing age. AVhite estimates that 10% of the diabetic females 
develop the disease during the years of potential maternity. (1) Tlie probable 
frequency of diabetes is one in 350 pregnancies. In a large screening program using 
oral glucose tolerance testing to detect gestatlonal diabetes the incidence of ab- 
normal results was one per 116 prenatal registrants. In this study progression 
to frank diabetes was observed in 28.5% of patients over a period of 5^4 years. (2) 

DIABITTES   SYNDROMES  AND  PREGNANCY 

Prediabetes has been defined as that stage in which glucose tolerance is normal 
In an individual with a genetic predisposition to diabetes. It may be manifested by 
a reduced level of rapid insnlin release following glucose stimulators. With the 
stress of pregnancy, as with other stresses, the condition may progress to the 
stage of latent or subclinical diabetes in which abnormalities in glucose tolerance 
appear. 

Gestatlonal diabetes is recognized as a form of prediabetes or subclinical 
diabetes during pregnancy In which the fasting blood glucose is normal with 
glucose intolerance manifested following an oral or intravenous glucose load. 
Following parturition normal glucose tolerance is restored find the diagnosis may 
be made retrospectively using the cortisone glucose tolerence test. Patients \vith 
undetected or untreated gestatlonal diabetes like the overt diabetic may have 
large babies or stillborn fetuses exhibiting beta cell hyperplasia and eoslnophilic 
Infiltration. 

Classifications of the diabetic status of the maternal diabetic has been provided 
by Dr. White. (1) This system is useful in establishing prognostic and thera- 
peutic guidance In the management of these cases. 

Class A—^Abnormal glucose tolerance test only. 
(192) 
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Class B—Onset of diabetes after age 20 years with duration less than 10 
years. No vascular involvement. 

Class C—Onset of diabetes between ages 10-19 or duration of more than 10 
years with no vascular involvement. 

Class D—Onset of diabetes before age 10 years or duration more than 20 
years or mild vascular involvement including leg calcification and minimal 
retinopathy. 

Class E—Calciflcation of pelvic vessels. 
Class F—Nephropathy. 
Class R—Proliferative retinopathy. 
In general, there is increasing fetal loss within each successive classification 

of diabetic pregnancy. There is no question of higher fetal mortality in Class A 
patients compared to the normal, although it is significantly less than that of 
Insulin-dependent diabetics. Within Classes B and C there may be little variation 
in fetal mortality; the results being dependent to a great extent, upon the 
level of blood glucose control achieved during gestation. In some series with 
higher frequencies of diabetes acldosis in Class B patients, fetal mortality has 
exceeded that seen in Class C who have been on established treatment programs for 
longer periods. Because of the hazards of acceleration of nephropathy and of 
proliferative retinopathy. Class F and R patients are generally aborted except 
under unu.sunl circumstances. The same is true for those known to have calcified 
pelvic ve.ssels, Class E, because of impairment of uterine blood supply. 

DIAONOSTIO  STUDIES 

Screening procedures for diabetes should be conducted on all pregnant patients 
using the 2 or 3 hour postprandial blood sugar determination. A standard meal 
containing 7.") to 100 gm. of carbohydrate or an equivalent amount of glucose 
may be employed for this test. Particular attention is given to the diabetes-prone 
patient identified as an obese female, one with a family history of diabetes, a 
history of previous glycosuria, large baby, hydramnios or perinatal mortality. 

For those with l)orderIine or suspicious s<!reening tests, the oral glucose toler- 
ance test (OGTT) is recommended for dlagnosi-s. The intravenous glucose 
tolerance test has the advantage of reproducibility but suffers the disadvantage 
of eliminating the physiological respon.se of substrate ab.sorption from the 
gastrointestinal tract which may play a role in insulin secretory resjionses. 
Results with the OGTT correlate well with clinical data and provide an accept- 
able ba.sis for the diagnosis of diabetes when two values exceeding the following 
maxima are obtained in the test: 

F 110 mg. % ; 1^ hour—1 hour 170 mg. % ; 2 hour 140 mg. % ; 3 hour 120 mg. %. 

These values are comparable to recommendations of O'Sullivan et al (2) and 
apply to venous whole blootl; when plasma glucose determinations are used 
an additional 15% is added to venous whole blood values. 

During the early months of pregnancy the metabolic effects of gestation are 
minimal. A normal screening test for diabetes in a diabete.s-prone patient early 
in pregnancy should be followed by additional screening procedures in the .second 
and third trimesters. Metabolic factors predi.'sposlng to hyperglycemia are in- 
creased as pregnancy advances. In the potential diabetic, nuiltiparity enhances 
the likelihood of permanent diabetes. Patients who manifest gestational diabetes 
with return to normal glucose tolerance post-partially, have a high prevalence 
rate for overt diabetes in later years. 

DIABETOOENICITT OF  PREGNANCY 

Gestational metabolism is influenced by 1) development of insulin antagonism; 
2) an increased rate of insulin degradation by placental "Insulinase"; .S) the 
diversion of substrate from maternal to the fetal circulation and 4) failure 
of in.sulinogenesis to keep pace with phy.siological requirement!?. (H) The latter 
is seen when the rising serum insulln'levels are no longer proportional to the 
Increasing glycemia. Hyperinsnlinemia following gluco.se or tolbutamide stimula- 
tion as well as beta cell hyi>erplasla during pregnancy provide evidence that 
these responses are adaptive to increasing nee<ls for the hormone. (4) 

Insulin antagonism as a principal diabetogenic force in pregnancy may be 
ascribed to the production of human placental lactogen by syncytiotrophoblasts. 
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This hormone, also known as human choronic somatommotrophic (HCR). ig 
detected early In pregnancy at 5 to 6 weeks and rises proRressively to a p'atean 
during the final 4 weeks. (5) There Is a marked synergism between this 
hormone and growth hormone which enhances the rate of free fatty acid release 
through lipolysis. (6) The enhanced utilization of glucose as fuel for the con- 
ceptus signals the need for fatty acids as energy substrate for the maternal 
tissue. Thus the increase availability of fatty adds through lipolytic effects of 
HOS and by similar action of the Increased blood levels of free corti.sol during 
pregnancy provide tlio energy-yielding substrate for the mother. Tlie impedance 
of maternal glycoly.sis by increased fat utilization may represent an important 
stimulus for increased insulinogenesls. (7) 

In summary, diahetogenic factors during pregnancy involve the homeostatlc 
adjustments necessarj' to provide the nutrients, amino acids and glucose, to the 
growing fetus while insuring adequate substrates, fatty acid and glucose, for 
maternal energy requirements. These metabolic alterations are maintained h.v 
hormones which enhance maternal lipolysis, placental lactogen and cortlsol, 
while glucose and amino acids are diverted to the fetus. The functional respoase 
of the maternal i.slets dominates this interrelationship by increasing insulin re- 
lease to maintain normoglycemia in the presence of factors opposing the actions 
of insulin. As a balancing mechani-^m. the insulin-degrading system of the placenta 
represents a potential diahetogenic influence. The.se various insulin antagonistic 
factors account for the increased requirements for the Injected liormone in 70% 
of insulin-dependent maternal diabetics as well as explain the appearance of 
gestational diabetes in those with latent diabetes in the non-gravid state. 

EFFECT OF DIABETES UPON  GESTATION 

The risk factors as.sociated with diabetes during pregnancy are related to the 
abnomml maternal environment and its effect upon the feto-placental unit. 
Not only h.vperglycemia but also the vascular and neurologic changes a.ssociated 
witli the disease affect the pregnancy. Functional and morphological changes 
within the small vessels are seen In early stages of diabetes, and progress with 
duration and may be accelerated with poor control of the disease. 

Serious hazards to fetal survival are recognized as occurring with Increased 
frequency in diabetics. These have been emphasized by Pederson (8) as prog- 
nastically bad .signs during pregnancy (PBSP) and include febrile urinary tract 
infection, toxemia, diabetic acidosis, and unregistered or neglectful patients. 
Fluid retention, toxemia and hydramnios occur in approximately 2r>% of patients. 
The combined use of White's classification and the PBSP permits increased 
prognostic accuracy in dealing with problem patients. 

During pregnancy, elevated rates of glomenilar filtration and reduced Tm for 
glucose result in a lowered renal threshold so that glycosuria may occur at lower 
than normal blood sugar levels. This phenomenon may lead to significant errors 
in instilin dosage if adjustments are made on the basis of glycosuria. Non- 
glucose reducing substances do not present problems except near term when lac- 
tosuria may occur. The use of glucose oxidase reagents aids In identification 
of glucose at this time. 

EFFECT  OF  DIABETES   ON   C0NCEPTT78 

The fetus of the dial>etic mother may respond to hyperglycemia and amino- 
acldemia with significantly increased Islet cell activity. These factors lead to 
macrosomia, hypennature placentae and decreased fetal survival. U.vperplasia 
of fetal islets appears to be related to the body weight of the fetus. The abnormal 
weight is associated with increased fat and glycogen in the fetus; the body 
water is slightly decreased, representing 70% of body weight compared to 78% 
for the normal. Although the infants appear cushingoid. abnormal levels of corti- 
costeroids have not been demonstrated. Fetal anomalies are seen in approxi- 
mately 10% of the Infants, a phenomenon which has not been accoimted for on 
the basis of either hyperglycemia or hypoglycemia in insulin-treated diabetic 
patients. Fetal hyi)erinsulinemia in the'presence of normal fetal glycemia indi- 
cates that amino acids may represent a significant insulinogenlc factor. 

Premature delivery of the infant is associated with markedly increased mor- 
bidity and significant mortality which decreases as the 37th week is approached. 
Following this interval there is a rise on the neonatal mortality as the result of 
continuing exposure to the abnormal maternal environment. Among the problems 
Involving the newborn of diabetic mothers are pulmonary hyaline membrane 
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disease, metabolic and respiratory acidosls, hypoglycemla and hyprocalcemla. 
Perinatal mortality is related also to maternal febrile states, ketoacidosis, 
toxemia, all of wbich may be related to poor control of diabetes in some instances; 
in others, these problems arise without apparent explanation. 

Among the hormonal alterations observed during the diabetic pregnancy are 
reduced levels of estrogen and progesterone excertion. Because of the bulk of 
estrogenic substance excreted during pregnancy is estriol and a marked decrease 
in its levels is seen with fetal non-viability, studies have been directed toward its 
measurement in serum or in 24 hour urinary excretion rates as a marker for 
fetoplacental integrity in diabetic patients. While there are no signilieant differ- 
ences between normal and successful diabetic pregnancies, a rapid fall in estriol 
from previously normal levels presages a disturbance in the fetus or placenta 
which may result in fetal mortality unless delivery is achieved promptly. On the 
other hand, a persistence of normal values will permit the continued development 
in utero of a presumably healthy fetus. 

In addition to measurement of estriol and pregnandiol as markers of feto- 
placental viability, amniocentesis has been helpful in determining the gestational 
age, degree of maturity and physiological status of the fetus. 

Optimal results are achieved by the close supervision of the patient throughout 
gestation. Combined efforts of general physician, obstetrician and pediatrician are 
needed in order to achieve maximum fetal salvage. Patients are examined every 
two or three weeks until the third trimester and then weekly or biweekly until 
the 32nd week to 34th week, at which time hospitalization is recommended. 
Earlier admission is advocated for those requiring treatment of excessive weight 
gain, liuid retention, poor metabolic control or other coiuplicati(ms. 

The following points represent a summary of the overall program of diabetic 
management and recommendations for delivery : 

1. Initial evaluation including medical examination, fundnscopic, neurological 
and vascular status for diabetic and medical data base. Obstetrical consultation 
is obtained. 

2. Diet: 1200-2200 calories depending upon caloric needs based on ideal weight 
protein 1.5gm/kg. and .sodium 1 to 3 gm. daily. Restrict weight gain to approxi- 
mately 16 pounds. If ketonuria appears (starvation ketosls) increase carbohy- 
drate ration to inhibit lipolysis, replacing glucose losses determined In 24 hour 
urine glucose measurements. 

3. Patients are seen every 2 or 3 weelis for determination of blood glucose, 
diet review, weight, urinalysis and blood pressure throughout pregnancy. 

4. Insulin-dependent patients: dosage is adjusted on basis of blood glucose 
using fasting or late afternoon values. Use intermediate in.sulin alone if satis- 
factory, otherwise give combined intermediate-regular insulin in single or twice 
daily doses. The two-hour postprandial blood sugar used for gestational diet- 
treated patients; if over 150 mg.% administer insulin. Low renal threshold for 
glucose obiates the use of glyeosuria as guide for insulin therapy. 

5. Promi)t recognition and treatment of fluid retention, febrile infections, 
hypereniesis, hypertension and ketoacidosis is required. Hospitalization for com- 
plications and routinely at 3i)th week. 

6. During ho.spitnlization measurement of 24-hour urinary estriol levels is per- 
formed serially. If .satisfactory, continue pregnancy until maternal status sug- 
gests need for delivery for which induction may be used. During induction with 
Pitocin r>% gluco.se solution replaces feedings and insulin dose is reduced by 
50% or gr»'nter. At time of dellverj-, 10% glucose solution is given to avoid neona- 
tal hypoglycemla. 

7. Indications for Caesarian section : 
(a) fetal distress—low estriol or pregnandiol excretion; change In heart 

rate or fetal inovement. sudden drop in in.sulin requirements. 
(b) abnonniil presentation, dysproportion. placenta praevia, failure of 

induction. i)rolonged labor, previous Caesarian section, prolongetl diabetes or 
poor control. 

8. Caesarian section performed with .'iO gm. of intravenous glucose replacing 
each feeding while insulin doses are reduced by 50% or greater using the, usual 
type of insulin given to the patient. 

0. Expert i)ediatric care is arrange<l prior to delivery In order to provide proper 
treatment of the newborn of the diabetic mother. 

Following earl.v convalescence, most patients will receive the dose of Insulin 
required in the nongravid state. Reversion to a normal GIT is the usual rule for 
the gestational diabetic patient with abnormalities detected only by cortisone- 
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primed GTT. These patients are usually treated with diabetic diet calculated to 
meet nutritional needs and reduce body weiglit if obese. Breast feeding Is not 
recommended owing to increased caloric needs for lactation and the attendant 
problems in diabetic control. 

Sliillful management of the many problems encountered in the newborn infant 
is essential for its survival during the neonatal period. Several systems of treat- 
ment have evolved, each demanding meticulous care of the infant with aspira- 
tion of respiratory passages and stomacli. The newborn is placed in an incubator 
with temperature, humidity and oxygen carefully controlled. Apgar scores are 
measured successively after delivery following which neonatal complications of 
respiratory distre.ss, hyperbilirubinemia, liypoglycemla, acid-base with other dis- 
turbances are noted and corrected if possible. 

Patients with established diabetes are advised to have their pregnancies as 
early as feasible and sliould be limited to two or tliree in order to avoid ac- 
celeration of diabetic complications and to reduce the liardship of caring for 
a family. Dlabetogenicity is enhanced by increasing parity in susceptible pa- 
tients ; in some instances tubal ligation is advised after three pregnancies in either 
diabetic or gestationai patients with diabetes. Therapeutic abortions have l)eea 
advocated infrequently, the indications being severe retinopathy, uephroimthy, 
hyi)ertension or psycliiatric disturbance. 

The major clinical prol)lem remains the exce.ssively high fetal loss In mater- 
nal diabetes. While maternal mortality is negligible, fetal mortality is approxi- 
mately 12% for icnowu diabetics and 7% for the combined overt and gestationai 
diabetic patients. Tiiere is need for a vast effort in re.searcli and study of the 
metal>olic problems seen in the pregnant dlat>etlc; such research will enhance 
immeasurably our knowledge of the biocliemlcal and physiologic disturbances of 
diabetes generally. 
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GENETICS OF DIABETES 

A report prepared for the Commonwealth of Pennsylvania Committee on Diabetes 
and Blindness, by Arthur G. Steinberg, Herrick Professor of Biology, DeiMirt- 
ment of Biology, Professor of Human Genetics, Department of Reproductive 
Biology, Case Western Reserve University, Cleveland, Ohio 

Although it has been known at least since 1574 that diai)etes moUitus occurs 
more frequently junong the relatives of imtients than in the general population 
(Rondolet, 1574), it is only since the early 1930's tliat genetic explanations for 
this pattern of (iistril)utlon have l>een offered (reviewed in Steinberg and Wilder, 
1052). The expression "genetic explanations" is used delil)€rately, because many 
explanations have been offered, and none lias been universally accepted. Con- 
troversy continues, because the data for a definitive analys'is are not available 
(Steinlierg et al., 1970). 

The difficulties of analysis arise from the nature of diabetes and from our 
lack of understanding of the basic defect in this disease. Diabetes has a variable 
age at onset, and it is probtible that .some individuals with a genetic predisix>- 
sition to the disease never develop it; there is no satisfactory method of deter- 
mining, I)ef(>re clinical symptoms appear, who is liable to develop the di.sease; 
diabetes nia.v not be a single disease, and if it is not, more than one genetic 
niechani.sm is concerned in determining sniseeptibility to it (Steinberg and 
Wilder) ; there is con.siderable uncertainty of diagnosis when elderly patients are 
examined. Ijocause we do not know the normal glucose level for the aged Indi- 
vidual. However, see later for a discussion of the last point. 

The problem of the pattern of Inheritance of susceptibility to diabetes will be 
rapidly and directly solved when the prediabetic individual can be identified at 
an early age. (A more important result would be that such identification would 
also permit the institution of appropriate measures, when such have been for- 
mulated, to i>revent the disease from developing.) Until the prediabetic individual 
can be identified, complicated statistical approaches must be used in attempts to 
solve the genetics of dial)etes. Such methods have been and are being used, but 
they suffer the handicap that it is extremely difficult to obtain the data required 
for their application (Steinberg et al., Iit70). 

Despite the controversy and the uncertainties, It Is my opinion that the hy- 
pothesis which l>est fits the data, gathered in many centers in the U.S.A., Canada, 
and Europe, is that susceptibility to diabetes, in most cases, is due to an autosomal 
recessive gene. The interaction between this genetically determined susceptibility 
and as yet incompletely defined environmental factors leads to clinical diabetes. 
On the basis of the assumption that an autosomal recessive gene causes suscep- 
tibility to diabetes, it has been pstimated that about five percent of our popula- 
tion (10,000.000 people!) is genetically liable to the disease (Steinberg and 
Wilder, 19.^)2). 

How does this theoretical estimate compare with figures determined by popula- 
tion .surveys? According to the National Center for Health Statistics, Public 
Health Service, the total number of dialietics estimated from known cases re- 
ported in the 1905-66 National Health Interview Survey is 4.4 million (Tokuhata, 
1972). Since about 70 iiercent of diabetics are diagnosed after 44 years of age 
(U.S. Department of Health. Education and Welfare. 19<>7) it is clear that less 
than half of those liable to diabetes have developed the disease. Hence the esti- 
mate based on genetic considerations seems reasonable. Diabetes is probably the 
most common disease with a major genetic component as its cause. 

It is important to note that only about one percent of our population Is known 
to have dial)etes and that another one percent is believed, on the ba.sis of popula- 
tion surveys, to have diabetes that has not yet been diagnosed. If the genetic cal- 
culations are correct, this means that another three percent of our population is 
genetically liable to diabetes, but has not yet developed it. Three percent of our 
iwpulation means 6,000.000 people! 

Another consequence that follows from the assumption of reces-sive inheritance 
is that 100%, 50%, or 25% of the siblings of a diabetic patient are genetically 
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liable to diabetes, depending upon whether both, one or neither parent, respec- 
tively, Is diabetic. Data showing the liability of other relatives to diabetes have 
been developed (Steinberg, 1955; Tokuhata, 1972). As stated earlier, something 
In these individuals' environment, in addition to the genetic susceptibility, is re- 
quire<l to precipitate their diabetes. Knowledge of these precipitating factors could 
lead to methods for preventing the development of clinical diabetes. 

A long-range study of the offspring of families with both parents diabetic and of 
the non-diabetic co-twin of a diabetic member of a pair of twins could provide 
highly useful data for genetic analysis and, therefore, for predicting liability to 
diabetes. A more ambitious, more useful, and entirely feasible project is a long- 
range study of all offspring aged 30 years or more, of all families in a given com- 
mimity. My colleagues and I are imdertaking such a study of Pima Indians 
(Steinberg et al, 1970). An important finding uncovered thus far is that the 
values for plasma glucose level two hours after a glucose challenge are distributed 
bimodally (a curve with two peaks). The lower peak represents those with a nor- 
mal response to a glucose challenge, the upper peak represents those with hyper- 
glycemic response. The mean value of the glucose level for those with normal re- 
spon.se rises approximately linearly with age while that for those with a hyper- 
glycemic response does not (Steinberg et al., 1970). If this finding is confirmed, 
hyperglycemia for older individuals will start at a higher level than for younger 
individuals. 
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ANESTHETIC CONS.IDEEATIONS IN DIABETIC PATIENTS 

(Prepared for the Commonwealth of Pennsylvania Committee on Diabetes and 
Blindness, by Stephen J. Galla, M.D., Associate Professor of Anesthesiology, 
University of Pittsburgh Medical School) 

In general, the problems posed by tlie patient with diabetes mellitus, who 
requires anesthesia for a surgical procedure, may be divided into two categories : 
1) problems related to the diabetes per se, and 2) those related to complications 
of diabetes. Since surgery is rarely performi^ on patients in insulin shock or 
diabetic coma, the first group is limited to such conditions as: 1) alteration of 
normal food and insulin intake patterns, 2) post-operative nausea and vomiting, 
and 3) hormonal imbalance in hypophysectomized patients. 

Ideally, diabetics should be operated upon early in the morning, so that the 
intravenous glucose infusion time can be kept as short as possible and oral food 
intake «an be resumed early. Unfortunately, many diabetics with infected ex- 
tremities (gangrenous) for amputation are scheduled in the afternoon, when 
all other surgery is finished, to lessen the danger of cross-infection. This prob- 
lem could be alleviated by having extra operating rooms available, or one desig- 
nated exclusively for infected patients. 

Conflicting opinions exist as to whether diabetics should receive insniln on 
the morning of surgery. Those who favor giving Insulin argue that surgery 
raises the blood sugar and aggravates the diabetes. However, at the other ex- 
treme, an insulin reaction is difficult to detect In the anesthetized patient. It 
may be better to give the Insulin after s:urgery when the patient is conscious. 
A high blood sugar per se is not nearly as serious a complication as hypo- 
glycemla. 

Fortunately, with modem anestlietic agents and methods, nausea and vomiting 
occur rarely. However, if tliey do, patients must be watchetl carefully for signs 
of acidosis, electrolyte disturbances and hypoglycemia (if they have received 
in.sulin). Patients who have had the pituitary gland removed (hypophysectomy) 
becatise of retinopathy will present special problems in replacement therapy with 
hydnwortisone. l'nles,s these patients receive increased amounts of hydrocortl- 
sone during times of stress, serious circulatory problems may develop. 

The second problem group of diabetic patients are those who have serious 
complications, such as myocardlal, vascular, renal or hypertensive disea.se. No 
matter how carefully performed, anesthesia and surgery may place a severe stress 
on the.se patients. The comliinatlon of light anesthesia and mu.scle relaxants is 
ideal. The blood pressure, pulse and electrocardiogram must be monitored con- 
tuuiou-sly. For oi)erations performed below the umbilicus (bladder and extrem- 
ities) spinal anesthesia may be advantageous. If the patient has severe peripheral 
neuropathy the choice of spinal anesthesia must be balanced against the Inherent 
risks of general anesthesia. Insofar as the general health of this group of pa- 
tients can be Improved prior to surgery, the risk of morbidity and mortality will 
be lessened. 

CONCLUSIONS 

Although all general anesthetic agents are potent drugs which produce uncon- 
sciousness, they are quite safe when u.sed by competent, trained persons. We 
must continue our efforts to train anesthesiologists and nur.se anesthetists who 
understand the si)ecial problems of diabetics. Greater communication mu.st be 
encouraged between the anesthesiologist, internist and surgeon In earing for the 
patient. The diabetes must be under the best possible control and the surgery 
should be performed early In the day. Finally, well-designed clinical Investiga- 
tions .should be undertaken to determine how best to manage the diabetes just 
before and during surgery, and In the Immediate post-operative period. 

(199) 
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PODIATRY AND THE DIABETIC 

A Rpport Prepared for the Commonwealth of Pennsylvania Committee on Dia- 
betes and Blindness, by Sheldon M. Welntraub, D.P.M., A.A.C.F.S., Chief, 
Resident Training Program in Podiatry, Kensington Hospital, Phlladelpliia, 
Pa., and Residents, l»72-73, Irwin D. Cohen, D.P.M.: Sheldon A. Cohen, 
D.P.M.; Marshall R. Feldman, D.P.M.; Thomas Neuman, D.P.M. 

According to Joslin from the world famous Joslin Clinic in Boston, Massa- 
chusetts, "Increased emphasis must be placed on prevention of foot lesions. These 
are wasteful in terms of health, loss of time, and expense."' He goes on to state 
that the Podiatrist is essential to the treatment of diabetes when it concerns 
lesions of the lower extremities in order to prevent gangrene. In vascular and 
diabetic clinics around the Country, where Podiatrists are present, the incidence 
of gangrene and death due to gangrene lias decreased appreciably.' 

In a study done at the New England Deacones.s Hospital in 1!>69 in which there 
were 10.321 admissions of all tyi)es, the average stay was 11.6 days. This number 
included 417 diabetic patients with foot lesions, whose average length of stay 
was 25.8 days. Hospital per day costs during 1909 averaged $101.08. not includ- 
ing medical fees. Therefore, the hospital cost in 1969 for this one hospital alone 
amounted to more than $1 million for the care of foot problems severe enough to 
re(iuire hospitalization.' 

THE  C0N8EEVATIVE  MANAGEMENT OF DIABETES AFFLICTINO THE LOWEB EXTREMITIES 

In a general podiatric practice more than 30% of the patients seen suffered 
from disorders indirectly or directly related to diabetes mellitus. The practi- 
tioner has a great deal of resi>onsibility in controlling this patient for not only 
does he have to contend with the systemic problem of diabetes but with its local 
manifestations which entails his multifaceted ability in neurological, derma- 
tological, and jieripheral vascular diseases. Podiatrists coordinate their effort.'? 
of treating the local manifestations of this disease with the allied members of 
the health profession who treat the lia.slc systemic infirmity. 

Among the local disorders requiring the practitioner to use his abilities to the 
utmost are preulcerous lesions, diabetic ulcers, diabetic tieuropathies, gangrenous 
digits, as well as his ability to evaluate a good surgical risk in a diabetic. Not 
only is the Pofliatrist called upon to treat these manifestations of the disease 
Imt it is also within his scoi>e to prevent these conditions before they occur. The 
PfKliatrist in his so-called "maintenance treatment" of debriding hyperkeratotic 
lesions and reducing mycotic nails in the diabetic, is thus precluding future 
avenues of breakdown in the body. An innocuous callous can become an in- 
tractable ulcerous lesion that may eventually end up gangrenous. The diabetic 
l^atient, who has thickened nails due to a fungus infection and who has great 
difficulty cutting his nails properly, thus sets up avenues of foci of infection by 
ai'cidently lacerating his own sldn. This is due to the fact that diabetics cannot 
ward off pathogenic organisms as well as a non-diabetic patient. 

And i)erhaps equally as imiwrtant, if not more so, is the likelihood of the 
Podiatrist being the first practitioner to diagnose the diabetic condition in tlie 
patient by the symptomatology. Frequently, the first symptoms of diabetes may 
appear in the lower extremity. Thus, the Podiatrist in tJie course of his complete 
physical examination of the lower extremity can di.scem the subtle or at times 
overt changes in dermatological, neurological and peripheral vascular diseases. 

Early dermatologic manifestations of diabetes found on the lower extremity, 
are usually first seen by the Podiatrist in the course of a patient's so-called 
maintenance foot care. As was noted previously, loss of work and money results 
from incapacitating foot problems in the diabetic. But if the diabetes is brought 

' JoKlin'g niahetet MelUtun (.Toslln). Pace fil8. 
3 I^oir much merlicine and physical diagnosis in the Podiatry Curriculum (Lexnont). 
' Op. cit. (JosUn), Page 618. 
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promptly under control, this minimizes the chance of complications. The lesions 
seen Include diabetic dermopathy, which are discrete piRnieiited umcular lesions 
occurring on the anterior portions of tiie legs; necroblosls Upoidlca dlabetlcorum 
distinguished by atrophic, yellow depressed areas with telanglectasic blood 
vessels coursing through them. One other harmless manifestatiou of diabetes is 
caroteno.sis, which exhibits a yellow discoloration of the skin.* 

A later complication of diabetes is the diabetic ulcer which is caused by minor 
trauma, either by mechanical means, as from iU-titting shoes, by thermal burns, 
due to application of hot water bottles, or by chemical means, by the use of topical 
houie remedies.' These irritants cause chromic ulcerations which become second- 
arily Infected. The Infection may then bring on diabetic acidosis and coma in a 
formerly well-controlled diabetic. "Thus, the Importance of proper prophylactic 
foot care and correct therapuetlc measures for specific problems cannot be 
overemphasized."' 

The ulcerous lesion is treated by the Podiatri.st by placing the patient on bed- 
rest, performing a culture and sen.sitivity test to detect the bacteria involved, 
saline soaks, enzymatic ointment application, and above all, patience. Skin 
grafts are sometimes necessary to close the area, but conservative therapy is the 
•procedure of choice.' 

The innocuous seeming, lay term of the dlsea.se "athlete's foot", can have grave 
consequences in tJie diabetic. There Is a much higher incidence of fungus infec- 
tions of the feet in the diabetic than the general population. The fissures and 
erosions which result in tlie skin from these fungal pathogens, allow bacteria 
a portal of entry into the body. And since diabetics have a lower resistance to 
fight infection, tlie results can be kept under control if properly and promptly 
treated by a Podiatrist.' 

Another dermatologlc problem frequently associated with diabetes is chronic 
paronychia. This condition is evidenced by swelling and erythema of the po.sterior 
nail fold. The infectious process sjjreads and causes a cellulitis If not promptly 
and adequately treated.* 

The neuortrophic foot is yet another sequelae of diabetes. The nenrotophlc foot 
is a peripheral neuropathy impairing the patient's local awareness of local 
trauma, which occurs in 20 to 70 percent of patients with diaiietes mellitus."' 

The severity of the diabetic state is not nece.s.sarily related to the development 
of gangrene. As a matter of record, the more severe peripheral vascular com- 
plications occur in the so-called "milder diabetic". The.se are diabetics whose 
control is easily obtained by diet alone, small doses of insulin, or small doses of 
oral hypoglycemic drugs." 

There are certain pertinent features which make the entity "neurotrophlc foot" 
stand out and differentiate from other dlsea.sed states: 

1. the history given by the patient is usually one In which there is no 
awareness of recent trauma or pain : 

2. bulbous deformity of toes, feet or ankles; 
3. typical ulcerative lesions in weights bearing areas on the sole, par- 

ticularly in the region of the first or fifth metatarsal heads; or at frequent 
sites of pressure on the lateral aspect of the fifth toe or on medial aspect 
of the great toe; or on the dorsum of any toe or heel: 

4. lesions which are not initially ulcerous, are often found on the plantar 
a.spect of the feet beneath a callous which upon exploration, may show a 
long, deep sinus tract extending to the boney structures l)elow; 

5. gangrene, when present, is often superficial and debridement reveals 
viable underlying tissue wjth a good blood supply ; 

6. the honey changes on X-ray are pathognomonic and are often the deter- 
mining factor in postponing major amputation; the boney changes seen are 
destruction, deformity, dislocation, demlneraiization, fracturing, and taper- 
ing. 

Bone destruction will not occur in the foot of a diabetic unless the circulation 
is adequate. Therefore, the prognosis in a diabetic with soft tissue infection and 
even gangrene is better if there is evidence of bone involvement." 

• Cvtanrouii lusioni of Ihe lower extremitlet (Samltz-Dana), Pace 101. 
•/ftM..Pncpinj. 
« rtHd., Pa(tc 104. 
»/!)M.. rngp 105. 
• "DnrmatoloRlcal problPma In the diabptic patient" (Hhodes). 
• Ihld. 
"> 'The Neurotrophlc Foot", (Skversky), lecture notes. 
" Ibid. 
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"The deleterious effect of the diabetic state upon tlie overall Integrity of the 
vascular supply to the heart and lower extremities seems incontrovertible." " In 
a paper published by E. T. Bell in 1932, the author found that gangrene of the 
lower extremities was about forty times as common in the diabetic as opposed to 
the non-diabetic patient." 

About 20 years ago, surgeons believed that an adventurous approach to dia- 
betic gangrene was worthwhile. Common practice was to perform a below-the- 
knee amputation for ischemia of a single toe. And of those patients who under- 
went amputations, 1")% died during surgery, or within twenty-eight days of the 
operation; 1(5% UiiMl witliin the first year; 29% died witliin two years; 38% 
died within three years. The importance of the adoption of a conservative treat- 
ment and the prompt and early diagnosis of diabetic toot lesions is emphasized 
by the above and also the iX)or results of artificial limb fitting."^ 

Foot abnormalities in the diabetic stem from two primary areas—the first 
being a neuropathy with decreased sensation of all modalities: pressure, posi- 
tion, pain, and thermal reception. This nerve damage leads to mechanical and 
caloric Injuries that result in callous formation, ulceration, and eventually a 
"Charcot type" of joint destruction. These areas of traumatic openings In the 
epidermis allow entrance of bacteria which result in rapid advancement of the 
disease process." 

Early and rapid atherosclerotic changes make up the second major pathogenic 
abnormality in the dialjetic extremity." These changes generally reveal them- 
selves in the geriatric diabetic who is least able to handle them for a variety 
of reasons. Among them Is the fact that peripheral vascular disease is neglected 
to a greater degree than vascular problems of the heart or even the brain. This 
is the result of several factors. One is that these problems receive scant atten- 
tion In medical schools. Few teachers in medicine are deeply interested in the 
geriatric patient with a gangrenous toe and mild dlatete.s even though this 
and allied problems constitute a major cause of long-term disability." This can 
be evidenced by the fact that at tlie New Engbind Deaconess Hospital, ad- 
mission of diabetic imtients for surgical treatment of the lower extremity ac- 
counts for !>;}% of all admissions for any other type of surgery." 

What happens too often is that the resident staff, deficient in training In 
geriatrics, resists having these |)atients admitted to their service. Tlius. they 
begrudge the space and time the.se patients require. These physicians con.sider 
that amputation is the logical solution for the patient with gangrenous lesions 
of the feet, thus exhibiting their overt inadequacy in the techniques which may 
save the limb. Today, interest at all levels seems to decrea.se with the increase*! 
age of the patient. This may be the early manifestations of a faceless medicine of 
the future, or it may represent the deeivrooted tradition of our tribal past when 
the aged were cast out to fend for themselves. "We cannot accept this attitude as 
worthy of this affluent and generally compassionate society." " 

I shall not attempt to say that the Podiatrist is the sole guardian of the dia- 
betic geriatric in the organize<l health care delivery system. But the fact re- 
mains that the Podiatrist set>s the greater proportion of these people than the 
rest of the allied health organizations combined. And his Interest is perhaps more 
acute by virtue of the fact that he is limited to the treatment of infirmities of the 
lower extremities. But this limitation enables him to develop his .skills to the 
utmost. 

Care of the diabetic foot requires adherence to surgical principles even in the 
presence of minor infections. A rai)idly advancing area of diabetic gangrene may 
usually be retarded by adequate drainage of any infected sites. The.se patients 
are extremely Intolerable to heat, because of the attendant neuropathy and 
reduced circulation. Therefore, heat Is never applied directly to the affected 
limbs, whereas wet compresses at room tenii)erature are used." 

The Podiatrist can evaluate the need for an amputation of a toe or limb by 
examining the pulses in the extremity, and by plethysmography which evaluates 
blood flow and volume In a digit." 

" VaacuUir Contiderationn of Dlnbetcn ifelUtut (Klmiira and CayBlll), Page 277. 
'• ".\ post-mortem study of dispose In diabetics". (Bell). Paces 444—44.V 
" "A trial of conservative amputations for lesions of the feet In diabetes melUtus", 

(Bradley and Fnlford), Pajres 38-4.3. 
'« •Cure of the dlnhetlc foot". (Piper), Pafje 01. 
" m,l.. VaRp 02. 
" "Peripheral vascular disease problems In the aged—considerations regarding preven- 

tion". (Wrlsrht). 
'• Op. cit. (.TosUn). Pane 607. 
" Op. cit. (Piper), Page 93. 
"Op. cit. (Wright). 
«" Ibid., Page 94. 
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It is also within the realm of the Podiatrist to prevent repeated ulcerations 
on the feet from becoming gangrenous by performing surgical techniques. Dia- 
betes itself is certainly not a deterrent to toot surgery, if the i)aticnt is properly 
evaluated and good surgical technique is employed. 

The surgeon must never be casual in his approach to the diabetic foot. Certain 
protocols should be followed which include "gentle handling of tissues and the 
tissue layers should not be separated more than is necessary since the vascularity 
of the superficial layers is often dependent on the tissue beneath. Rough retrac- 
tion is likewise harmful. Mass ligatlon of tissues to control bleeding leaves areas 
of devitalized tissue. Vessels should be individually clamped and ligated with 
the finest suture material. Never suture tissues under tension, and use the 
minimal number of sutures possible. Drain should l)e avoided or used sparingly 
since they act as foreign bodies. Dry gauze dressings should be avoided as they 
dehydrate wound margins and cause gangrene. The operative site should be 
inspected frequently since failure to open an infected wound or relieve tension 
may result in extensive gangrene within twety-four hours." " Therefore, if these 
protocols are followed, the Podiatrist can prevent future disability in the dia- 
betic, and not run into postoperative complications. Because the hyperkeratotlc 
tissues which break down In the diabetic foot are the result of pressure, these 
lesions can only be relieved in many, by proper podiatric surgery. 

A case history will now be presented as an example of how the Podiatrist 
interacts in the organized health care field. 

A 62-year-old negro female presented herself to the clinic with a chief com- 
plaint of a burning callous on the Iwttom of her foot Upon examination, the 
callous was found to have a reddish center representing dried blood, a charae- 
teristic found in diabetes. A neurologic examination revealed an Inability of the 
patient to perceive the vibrations of a tuning fork on her ankles or toes. The 
patient also complained about burning feet, clinically known as a diabetic poly- 
neuropathy, thought by the patient to he due to her callouses. The results of her 
laboratory t«sts revealed the pjitient to have an elevated blood sugar, and she 
was referred to the nearest dialmtlc testing center for corrolwration and treat- 
ment. These i>odiatric clues enabled early detection of a diabetic patient, early 
treatment, and prolongation of life." 

In a monograph by Paul Brand, there is a cartoon in the Introduction in which 
a patient who is bandaged from toes to mid-thigh is walking on a iwtliway named 
"Amputation Road" with a hungry looking buzzard perched on the road sign." 
Tliis picture can only be changed by prompt and correct treatment of diabetics 
by the health professions. 
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DIABETES AND ORAL DISEASE 

A report to the Governor's Committee on Diabetes, by Ronny S. Tascliner, D.D.S.. 
Research Assistant, Department of Periodontology, Temple University School 
of Dentistry; and Merwyn A. Landay, D.D.S., Professor and Chairman, 
Department of Periodontology, Temple University School of Dentistry 

There is a vast literature of clinical reports and scientific studies relating 
diabetes mellitus to different types of oral disease, puli)al and i>eriapical path- 
ology, enamel hyjwplasia, fungal infections, neurologic disorders, salivary gland 
disturliances, and periodontal disease. 

In all instances the exact relationship between these various oral diseases and 
diabetes mellitus is not clearly defined. Much of the literature is contradictory 
and confusing, and a large portion of the literature is pure speculation. Many 
of the studies are inadequately controlled or iK)orly designed. A small portion 
of tlie available data is excellent, but in more instances than not the literature 
raises more questions than it provides answers. 

In spite of this, we have attempted to review and assess the literature in this 
area and draw conclu.sions on tlie relationships of diabetes and oral disease. 
The following report reflects the current status of knowledge on oral diseases 
that have been linlced to diabetes. 

DENTAL   CARIES 

A marked increase in dental caries was a commonly reported clinical observa- 
tion in the pre-insulin era. (1) Borghelli and others, in a well performed study, 
have shown this same relationship to exi.st in 87 iwncreatectomizwl rats. (2) 
However later studies liave contradicted these findings. Shannon and Kilgore 
found no significant correllatiou between decayed, missing and filled surfaces 
of teeth and the serum glucose level among 510 male subjects. (.3) Tliese sub- 
jects were not however uncontrolled diabetics. A well-designed study by Kjellnian 
et al failed to show any statistically significant difference in the frequency of 
caries among lO.T human subjects with diabetes mellitus and    ii2 controls.  (4) 

Based on these studies there does not api)ear to be an increased frequency 
of dental caries in controlled diabetes. At the present time there is in.sufflcient 
evidence available to support either a po.sltive or negative statement about the 
relationship between uncontrolle<l diabetes mellitus and the incidence of dental 
caries. 

PULPAL   AND   PER APICAL   PATHOLOOT 

Inflammatory and degenerative changes have been reported by Seltzer in the 
pulps of human teeth. He states that pulpal arteritis may be the etiology of these 
changes, and that they may then cause odontalgla in non-carious teeth. He further 
states that the healing of a jieriapical lesions in an uncontrolled diabetic will not 
take place even after endodontic therapy. However, when the diabetes is con- 
trolled, the lesion may heal normally. (6) He presents no evidence in his report 
to support his Impressions. 

Generalized atrophy of the pulp in non-carious teeth of Chine.se hamsters 
with herediatry diabetes mellitus has been reported by Cohen, et al. (5) Un- 
fortnnatel.v, there are flaws in the study, and since it was conducted with hamsters 
•would, even if done well, be difficult to extrapolate to human pathology. 

The exact relationship lietween pulpal and perapical pathology and diabetes 
mellitus is not clear at this time. At least one prominent clinician Iielieves diabetes 
can cause inflammatory and degenerative changes in the pulp. (6) Xo good evi- 
dence for this relationship has yet been presented. 

ENAMEL  HYP0PLA8IA 

Ediand and Grnhnen found that 2.5% of children from diabetic mothers had 
symmetrical external enamel hypoplasia. while only 3% of the children from non- 
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diabetic mothers exhibited this anomaly. This difference was shown to be statisti- 
cally sigrnificant (P>0.01). (7) This was a well done study but it is the only one 
of its nature Reported in the last ten years. 

Based on this study, it appears that dialietes in the mother, predisposes the child 
to a neater likelihood of enamel hypoplasia. Further studies are needed to sub- 
stantiate and clarify this relationship. 

FUNGAL  INFECTIONS 

Early Investigators reported that Candida albicans was Isolated in greater 
quantity from the saliva of patients with diagnosed diabetes, than from those 
without a diagnosis of diabetes. (8) However, in a later, more adequately per- 
formed investigation, Candida albicans was isolated as frequently from the oral 
cavity of 200 non-controlled and 200 controlled diabetics, as from the oral cavity of 
200 non-diabetics.  (9) 

It appears unlikely at this time that there is any relatIon.shlp between diabetes 
and fungal infection of the oral cavity. Dental microbiologists feel more evidence 
is needed before this relationship can be totally discounted. With this we would 
agree. 

NEUROLOGIC  DISOBDEBS 

A possible relationship between trigeminal nueralgia and diabetes mellltus has 
been suggested by Finestone and others. They found the incidence of dinbeties and 
suspecttHl diabetics to be higher among a group of !)2 patients witli trigeminal 
nueralgia, than that found among the general population. (10) This is the only 
report in the literature which attempts to establish a relationship between dia- 
betes and trigeminal nueralgia, and it suffers from numerous design defects. 

More research is needed in this area before any strong statements of relation- 
ship are acceptable. 

BALIVABT  GLAND  DISTUBBANCE8 

Many authors have reported an alteration In salivary flow, saliva properties, 
dry burning mouth, and other vague oral symptoms in patients with diabetes 
mellitus. Brody et al found that 3.5% of 142 jMitients presenting with varied oral 
complaints including burning, di-y mouth and gingival tenderne-ss, had glucose 
tolerance curves Indicative of diabetes. This, he points out, is siguiflcant when one 
considers that the incidence of diubctes among the general population is only 7%. 
(11) Other studies have shown that diabetics exhibit a significantly lower sali- 
vary secretion rate than non-diabetics. (12, 13) Krzycka has reported varying 
degrees of xerostomia in 61% of diabetic patients and enlarged parotid glands in 
81%. (14) 

Recent studies by Kjellman have shown alternations in the glucose content and 
buffering capacity of tlie saliva of diabetic patients. (13,15) Also, abnormal 
cytologic composition was seen in tlie .saliva of 03% of 100 dial)etic patients. (12) 

The relationship lietween diabetes mellitus and decreased salivary flow result- 
ing in xerostomia or dry burning mouth, ai>pears to be substantiated. That an 
Increase In blood glucose is accompanied l)y a concomitant increase in salivary 
glucose content is also established. More researcli is required liefore any con- 
clusions can be drawn concerning changes in the buffering capacity of saliva and 
how it might affect the oral environment. 

THE   INCIDENCE   OF   PEBIODONTAL   DISEASE 

An unusually high Incidence of periodontnl disease has been reported as a 
clinical finding in patients with uncontrolled diabetes. (1) Cheraskin and 
Ringsdorf have also shown, in a group of 290 routine dental patients, that those 
with gingival disease had a significantly higher mean blood glucose level. (16) 
Kjellman reported an Increased frequency of gingivitis in a diabetic group. (4.13) 
However, Benveniste and his group in a weIl-i)erformed study found no significant 
difference in periodontal scores betwreen a group of well controlled diabetics and 
their non-diabetic relatives. (17) Also no significant correlation was found 
between the periodontal status of healthy, young male .subjects and their fasting, 
two hour post-prandial blood glucose levels, (18) or glucose tolerance test 
results. (19) 

The previous studies, which examined the relationship between diabetes 
mellitus and the incidence of periodontal disease, were done eltlier on controlled 
dial)etlcs or on young healthy soldiers. Given these set of cricumstances, the 
studies are still contradictory enough that it is diflJcult to draw any conclusions. 
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None of the investigations were performed on uncontrolled diabetics. Since 
it is a widely held impression by many clinicians, and case. reports have 
frequently occurred in the literature, it must still be assumed that uncontrolled 
diabetics will experience a higher incidence of periodontal disease. Firm evidence 
is needed to substantiate this clinical impression. 

THE   SEVERITY  OF   PERIODONTAL  DISEASE 

In a well-performed study, Kjellman has reported an increased gingival index 
among diabetics (13). Other well-performed studies have been done by Belting et 
al, who found that the severity of periodontal disease is significantly greater 
aong diebetlcs than among non-diabetics (20), and by Glavind et al., who found 
this to be true ouly after the age of 30. Up until the age of 30, the rate of destruc- 
tion was the same for the controlled diabetic and non-diabetic group. After the age 
of 30, the rate of destruction Increased in the diabetic group. They also found that 
patients suffering from overt diabetes for more than 10 years showed greater 
loss of periodontal structures than those of le.ss than 10 years. It was also 
rei)orted in this paper that diabetics with retinal changes showed greater loss 
of attachment than others (21). In a more recent reiwrt of a two-year longitudinal 
study. Cohen et al, found that while the hard and soft deposit scores were signif- 
icantly lower among the diabetic group, the gingival, periodontal and mobility 
scores were consistently and significantly higher than the non-diabetic 
controls (22). 

In reiiortlng their clinical observations, Vainshtein et al, observed that among 
684 patients with periodontal disease, 55 had jirevlously undlaguosed glucose 
tolerance curves that were indicative of diabetes. Among this same group, unsatis- 
factory results of periodontal therapy were reported in ouly 3.3% of the normal 
patients, whereas results of periodontal therapy were unsatisfactory in 2-1.39'« 
of the diabetic group (23). 

In a clinical study, the radiographs of diabetics reportedly showed wldene<l 
periodontal ligament spaces, and blurring of the outlines of the crests of the 
Interdental septa at an early stage of the diabetes. Atrophy and rarefaction of 
the bone were seen as the disease progressed, and in patients with dlnhetcs over 
10 years, advance atrophy of the alveolar process led to early loss of the 
teeth (24). Studies conducted on hamsters with hereditary diabetes mellltus have 
reported that the diabetes lowered the tissues' resistance to local Irritation ren- 
dering the animals highly susceptible to severe periodontal involvement with 
pocket formation and severe alveolar resorption. (5, 25) In alloxln diabetic 
rats, Olickman has shown osteoporotic changes in the alveolar bone. (26) In a 
later study, Bissada et al reported that the reaction to local irritants was greatly 
increa.sed in his alloxln diabetic rats meaning that the diabetic state had a modi- 
fying effect on the resistance to periodontal disease. (27) These studies, even 
though well performed, must be kept in proper perspective since they were done 
on distantly related experimental animals. 

The previously cited literature would lead one to conclude that there is a well 
established relationship between the presence of diabetes mellltus, even in the 
controlled state; and the presence of the more severe and advanced types of 
periodontal disease. Unfortunately there is a large body of contradicting 
literature. 

Shannon and Gibson found no significant relationship between the glucose tol- 
erance test results and the periodontal status of 300 healthy young males. (19) 
Kjellman and his group found no difference in the marginal bone loss between 
diabetic and non-diabetic subjects.(4) The strongest negative evidence presented 
so far is a well-performed study done by Hove and Stallard. In twenty-eight dia- 
betic patients they found that periodontal disease increased with age, and was 
directly related to the accumulation of plaque and calculus, and not to the dia- 
betes. (28) A study using mice with inbred diabetes failed to show any cause and 
effect relationship between diabetes and periodontal disea.se in the absence of 
local irritation. (29) Studies have been done in an attempt to disclose the basic 
pathologic defect in the periodontal tissues of dial)etics in an attempt to clarify 
any existing relationship. In 1948, Ray using the light microscope, described what 
he considered to be the histopathology of human diabetic gingival. He reported 
many degenerative changes often seen In the pathologic lesions of periodontal dis- 
ease. He also reported a thickening or hyalinlzatlon of the vessel walls, and 
obliteration, and thrombosis of the vessels. He suggested that the Increased pro- 
tein breakdown seen in the diabetic state along with the vascular changes seem to 
lower the resistance of the gingival tissues. (30) Ray's findings were erroneous 
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In many respects, but since then, many well-conducted studies have described 
gingival caplllaropathies, not unlike the vascular changes seen In the kidney and 
tetina of the eye In diabetics. (31) 

These studies describe a thickening of the basoment lamina of tlie small vessels. 
(32, 33, 34) Compbell in a well done electronniicroscopic study of the giugiva of 
diabetic, found an increased thickness of basement membrane l)eueath the strati- 
fled squamous epithelium. (35) That the caplUaropathy may be related to in- 
creased periodontal breakdown has been suggested by Barret et al. He pointed 
out that subjects with thicker capillary walls show progressively more alveolar 
bone loss with advancing age than do subjects with thinner walls. (3G) The 
possibility that an alteration in the properties of bacterial plaque, which is the 
major etiologic factor in periodontal disease, occurs in diabetics has been re- 
ported in a well performed study by Kjellmim. He showed that plaque in a dia- 
betic group had a lower pH than that of the non-diabetic controls. He also ob- 
served a correlation between the lowered pH and an increase in the degree of 
gingivitis. (13) He also found, in a separate study, that the hyalurouidase ac- 
tivity of plaque was siguiCcantly higher in diabetic patients than in controls. 
(37) In 1966, the World Workshop in Periodoutics, after reviewing the literaturCf 
concluded that "periodontal tissues respond to any alteration in tissue metabolism 
that affects similar tissues at other body sites. However, that such changes 
usually do not produce marginal gingival ulceratlon, and that the typical gingi- 
val lesion is initiated by local insults to that tissue, but that the resultant lesion 
may be miodifled and more probably accentuated by systemic disease which alters 
the hosts resistance or repair iwtential to local injury". (38) 

At the present time the exact nature of the relationship between diabetes and 
the severity of periodontal disease is still controversial. It is the impression of 
most periodontists that there Is no direct cause and effect relationship between 
diabetes and periodontal disease. Instead it is felt that the diabetic state may 
alter the resistance of the periodontium to local irritation, rendering it more 
vulnerable to breakdown. That caplUaropathy exists in the periodontium of a 
diabetic is fairly well substantiated, but its relation to a lowered tissue resistance 
has yet to be shown. Obviously more research is necessary in order to reveal the 
exact nature of the relationship diabetes mellitus and the progression and se- 
verity of periodontal disease. 

CONCLUSIONS 

In this report, we have reviewed and presented the research and literature 
of the past ten years on the relationship of diabetes and oral di.sease. 

Diabetes mellitus has been linked in the literature to dental carles, pulpal 
and periapical pathology, enamel hynoplasia, fungal infection, neurologic dis- 
orders, salivary gland disturbances, and periodontal disease. 

Most of the literature on the relationship of diabetes and oral di.sease Is con- 
tradictory and confusing, and a large portion of it is pure speculation. Many of 
the studies are Inadequately performed or poorly designed. In more Instances than 
not the literature raises more questions than it provides answers. 

The only oral changes that are well substantiated In their relationship to 
diabetes mellitus at this time are the foUowirg: 

1) a decreased salivary flow resulting in xerostomia or a dry burning- 
mouth 

2) an increase In the glucose content of saliva, and 
3) a thickening of the basement lamina of the small vessels of the glngiva. 

It is most disheartening that very few other substantiated statements can be 
made about the relationship of diabetes and oral disease after one carefully re- 
views the vast literature in this area. It is difidcult to believe that so much litera- 
ture would be generated if .some relationship did not exist. Further, .since most of 
the excellent clinicians hold strong impressions that relationsliips between 
diabetes and various oral diseases do exist, it is unwise to discount these rela- 
tionships. 

What Is needed is a significant Increase in the amount of research funds 
available for studies of this type. An increased number of good Investigations 
should be able to readily clarify any existing relationships. This is Important 
to the health of the public. 

REFERENCES 

1. Gottsegen, R. et al. "Dental and Oral Aspects of Diabetes Mellitus." ID 
EUenberg, M. and Rifkin, H.: Diabetes Mellitus: Theory and Practice, pp. 
760-779, New York, McGraw Hill, 1970. 



208 

2. Borghelli. R. et al, "Dental Carles In Diabetic and Pre-Dlabetlc Rats," J. 
Dent Res. 43: 4, July-Aupust 1966. 

3. Shannon, I. and Kilgore, W., "The Relation of Carles to Fasting and Post- 
Prandial serum glucose levels," J. Irish Dent. Assoc, 14: 51-52, June-July 
1968. 

4. Kjellman, O. et al, "Oral Conditions In 105 subjects with insulin treated 
diabetes niellitus," Swedish Dental Journal, 63: 99-110,1970. 

6. Cohen, M. M.^ etal, "Pulpal and periodontal di.sease in a strain of Chinese 
hamsters with hereditary diabetes mellitus," O.S., O.M. and O.P., 16:104, 
January 1963. 

6. Seltzer, Samuel, Endodontology, Basic Consideration in Endodontic Proce- 
dures, p. 347. Xew York, McGraw Hill, 1971. 

7. Edland, K. and Grahnen, II., "Maternal diabetes and changes in the hard 
tissues of primary teeth," OdontologlslJ Revy, 18:153,1967. 

8. Weinstein, I. W. et al, "Candida albicans in the saliva of diabetics," J. Dent 
Res. 38: 056,1959. Abstract. 

9. Peters, R. B. et al, "Candida albicans in the oral cavities of diabetics," J. 
Dent. Res. May-June 1966. 

10. Flnestone, A. J. et al, "Trigeminal Neuralgia and Diabetes Mellitus," J. Med. 
Soc. Xew Jersey, 67: 269-270, June 1970. 

11. Brody, H. A. et al, "The Relationship between oral symptoms, insulin release 
and glucose tolerance." Oral Surgery 31: 377-82, January 1971. 

12. Conner, S. et al, "Alteration in parotid salivary flow in diabetes mellitus," 
Oral Surgery 30: 55-59, July 1970. 

13. Kjellman, O. "Secretion rate and buffering action of whole mixed .salvia in 
subjects with insulin treated diabetes mellitus," Odontologisic Revy, 21: 
159-168 (1970). 

14. Krayclja, B., "Parotid glands in patients with diabetes," Czas Stomat 23: 
789-91, June 1970. Abstract. 

15. Kjellman, O., "The j>resence of glucose in ginglval exudate of resting saliva 
of subjects with Insulin treated diabetes mellitus," Swedish Dental Jour- 
nal, 63:11-19 (1970). 

16. Clierasldn, E. and Ringdorf, W. M., Jr., "Ginglval State and Carbohydrate 
Metabolism," J. Dent. Res. 44 : 480,196.'>. 

17. Benveniste, R. et al., "Periodontal disease In diabetes," J. Periodontology, 
38: 5, July-August 1967. 

18. Shannon, S. and Kilgore, W., "Fasting and post-prandial serum glucose in 
relation to periodontal conditions," J. Perio. Res., 3:129, 1968. 

19. Shannon, S. and Gibson W., "Periodontal Status and Glucose Tolerance," 
J. Dent Res., 44: 28,1965. 



209 

20. Belting, C. M. et al., "Influence of diabetes mellitus on the severity of perio- 
dontnl disease," J. Perio, 35: 476-^80, Nov.-Dec, lf)64. 

21. Glavind, L. et al., "The relationship between periodontal state and diabetes 
duration,   insulin  dosage  and  retinal  changes,"  J.  Perio.,  39:341-347, 
November 1968. 

22. Cohen, D. W. et al., "Diabetes mellitus and periodontal disease; two year 
longitudinal observations, part I," J. Perio 41: 713-718, December 1970. 

23. Vainshtein, N. V. et al., "Comparison of various types of sugar cur\'es with 
tl)e severity of periodontal disease and effectiveness of its treatment," 
Stomatologica 47 : 21-24. July-August 1909. 

24. Struzak-Wysokinska, M., "Radiographic investigations of the jaws and alveo- 
lar processes in diabetes," Wiad Lek 22:1673-8, September 1969. Alistract. 

25. Shklar, G. et al., "A histopathologic .study of periodontal disease in the 
Chinese hamster with hereditary diabetes," J. Perio. 33:14-21, January 
1962. 

26. Glickman, I., "Periodontal structures in experimental diabetes," New York 
Journal of Dentistry, 16: 226-251, June-.Tuly 1946. 

27. Bissada, N. F. et al., "Effect of alloxin diabetes and local irritating factors 
on the periodontal structure of tlie rut," I'eriodontics 4:233, Sept.-Oct. 
1966. 

28. Hove, K. and Stallard, R., "Diabetes and the periodontal patient," J. Perio., 
41: 709-712, December 1970. 

29. Stahl,  S.  S., "The periodontal structure in diabetic mice," J'. OraL Med, 
15: 23-4, June 1968. 

30. Ray, H. G., "A study of the histopathology of the gingiva in patients with 
diabetics mellitus," J. Perio., 19:128-130,1948. 

31. McMullen, J.  A.  et al.,  "Microangiojmthy  within  the gingival tissues of 
diabetic subjects with special reference to the prediabetic," Periodontics 
5: 61-69, March-April 1967. 

32. Frantzis, T. G. et al., "The ultrastructure of capillary basement membraned 
in the attached gingiva of diabetic and nondiabetic patients with perio- 
dontal disease," J. Perio., 42 : 406, July 1971. 

33. Keene, Jo.seph J., Jr., "An alteration in human diabetic aterioles," J. Dent. 
Res. 51: 569-572, March-April 1972. 

34. Keene, J. J., Jr., "Observations of small blood vessels in nondiabetic and 
diabetic gingiva," J. Dent. Res., Sept.-Oct. 1969. 

35. Campbell, M. J. A., "A light and electron microscope study of blood vessels 
from the gingival tissues of non-diabetic and diabetic patients," Australian 
Dental Journal, 16: 225, August 1971. 

36. Barrett, R. A. et al., "Alveolar bone loss and capiUaropathy," J. Perio., 40: 
131,1969. 

37. Kjellman, O. et al., "Hyaluronidase activity of plaque material from diabetic 
and nondiabetic subjects," Odontologisk Revy, 21: 251-260, 1970. 

38. World Workshop in Periodontics, Ann Arbor, Michigan, 1966. 



DIABETIC RETINOPATHT : How TO ATTACK THE PBOBLEM 

A report written for the Chairman of the Commonwealth of Pennsylvania Com- 
mittee on Diabetes and lilindness, by C. L. Schepens, M.D., President, Retina 
Foundation, Associate Professor of Ophthalmology, Harvard School of Medi- 
cine, Boston, Mass. 

Charles L. Scheijens, M.D. is an established authority on retinal degeneration. 
He is one of the most conoeptional doctors I have met. 

Diabetic Retinopathy : How To Attack the Problem? was written at my request. 
As of this time The National Eye Institute is expending 50% of its research 

money allocated to diabetic retinopathy for a 10 year multi-iustitution evaluatiou 
of photocoagvilation. After ten tenuous years we will have an accumulation of 
facts and figiires that will add to our knowledge but the diabetic with retinopathy 
will remain in exactly tlie same dire pre<licament as today. 

Photocoagulation is "stopgap" or temporary and at best can, for a time, help 
only one out of every three HiTeeted diabetics. 

While I can understand the National Eye Institute desire to determine to what 
extent diabetic retinopathy will benefit by the use of photocoagulation ... I 
think it is essential to develop other programs which could provide safe refuge 
from "ultimate blindnes.s". 

Is Dr. Schepens proposal valid? I do not have the answer. I do know there is a 
consensus among important opthalmologists that there is suflScient knowledge to 
begfin extensive cooperative research that could in near years provide the miracle 
that would preserve sight and life for the approximate two million diabetics 
who brink blindness. 

I believe this statement is worthy of reproduction in the Public Records ... if 
for nothing more than provoking public interest, public discususlon and medical 
discussion that hopefully will be heard and understood by the lay public and 
those who determine dollar support for needed research. 

CARL STENZI.EB, Chairman. 
* * * 

The commonest cause of totally disabling blindness in Pennsylvania is diabetes 
mellitus. This Frankenstein situation has developed over the past two decades 
as thousands of patients saved from acute diabetic disease by the discovery of 
insulin fell victim to one of the complications of chronic diabetes. Conservative 
statistical projection show that almost a half-million Americans will be blind 
from diabetic eye di-sease within 27 years and most of those will be blinded by 
diabetic retinopathy. (The retina is the film located at the back of the eye, which 
Is sensitive to light. The word retinopathy means disease of the retina). The 
blindness, unfortunately, affects teenagers and young adults as well as the elderly 

Although blindness among the elderly brings forth its share of misery, its oc- 
currence in young adults usually causes much greater social and economic dis- 
location. All too often, a young man starting to buy a home and become estilw 
lished in a trade or a business has his future destroyed, not only for himself, bnt 
also for his wife and young children, because of disabling blindness. The loss of 
vision in a young mother is almost equally destructive to a family, to say nothing: 
of her anguish at her inability to helji her children and see them grow. 

There is a disheartening picture of multiple complications from long-standing 
diabetes in addition to blindness. These includa hypertension, severe arterioscle- 
rosis with peripheral artery occlusion requiring amputation of limbs, coronary 
artery disea.ses, strokes, peripheral nerve disability and kidney failure. All of 
the.se. plus the retinopathy often occur in the young. However, only the eye com- 
plications apiJear amendable to corrective treatment in the fairly near future, 
except for hopes for renal dialysis or kidney transplantation. 

THE PROBLEM 

The problem is how can we decrease the mounting numbers of those affected 
with diabetic retinopathy. For this purijose, it is imiwrtant to be aware of what 
essential knowledge is already availnlile about diabetic retinopathy. 

(210) 
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There are actually two distinct stages In this disease. The first, and most fre- 
•quent Is called background retinopatliy: the blood vessels in the retina suffer 
from damage caused by diabetes. In this respect the retinal damage is similar to 
that observed in the blood vessels of nearly tJie whole body. To cure background 
retinopathy would mean curing diabetes. This Is a formidable problem whose 
solution is a long way off. Background i-etinopathy while damaging to tlie eye is 
rarel.v the cause of disabling or incurable blindne.ss. 

The second stage of diabetic retinopathy Is called active or proliferatlve 
retinopathy. This stage of development of the disease Is unique to the eye. No 
other organ in the body suffers from it. It consists in myriads of new vessels 
growing into the retina and vitreous. (The vitreous is a transparent jelly that 
fills the back of the eye). These new vessels are abnormally fragile and tend 
to bleed. The new vessels and tlieir repeated bleedings inside the eye are the 
cause of blindness in cases of diabetic retinopathy. 

The proldem then consists not in attempting to solve the overall damage 
caused l)y diabetes, but in attacking its unique eye complications which are the 
cause of blindness. This problem is socially and economically important because 
many blind diabetics are still young and would be economically independent 
if they could see. 

THE PI^N FOB A SOLUTION 

The only hope to solve the problem of blindness caused by diabetic retinopathy 
is through an innovative plan of research. The eye as a very specialized organ 
Is the target of unique forms of disease. It is also an ideal organ in which to 
study certain problems that may affect other organs. In particular, the trans- 
parency of its structures make it an ideal organ for tlie study of vascular dis- 
eases. In the retina the smallest blood vessels can be studied under high magni- 
fication and with extremely sensitive methods. This will be explained in greater 
detail later in this presentation. 

Having acknowle<lged the existence of unusnal research opportunities in the 
eye how can a coherent plan be made to exiiloit them? 

Such a plan must achieve two main objectives. The first objective is to gain 
new insight into tlie mechanisms of production of diabetic retinopathy, l)y 
properly oriented programs of laboratory research. The second objective is to 
study large groups of patients In order to learn how existing methods of diag- 
nosis and treatment can be improved in the Immediate future. 
J. Laboratory Reacach into Mechanisms of Production of Diabetic Retinopathy 

The most widely accepted hypothesis as to the cause of diabetic retinopathy 
Is that insufficient circulation of blood in the retina causes clirnnic asphyxia of 
this most active tissue. As a result, new vessels grow into the retina and vitreous, 
and these new vessels tend to bleed. There are many possible causes to insutficient 
blood circulation in diabetics: 

(a) It could be that the blood itself is of poor quality and is not flowing 
properly through small vessels called capillaries. It is also pos.sible that the 
blood of diabetics is incapable of releasing to the tissues the oxygen it 
contains. 

(b) It could be that the walls of the capillaries are damaged and therefore 
impede exchanges between the blood and the tissues. 

(c) It could be that enzymes (specialized proteins) in the rrtina are 
functioning iKwrly and cannot utilize the nutrients supplied by the blood. 

fd)  It could be that certain hormones are affecting the ijemieability of 
the retinal capillnries thereby disturbing the exchanges between blood and 
retinal cells. Ilorinones could affect nutrition of the retina througli other 
mechanisms also. 

For each one of the.se iKxssible mechanisms there is .scientific evidence, but not 
enough to l>e totally convincing. Siinilarly, there are still other i)ossil)lo nun-ha- 
ni.>»ms of action of diabetic retinopathy, but none can be eitlier proved or dis- 
proved at this time. 

One method of approaching such a complex prol>lem is to engage into an 
integrated but niultidisciplinary rp.search program. Such a program consists in 
utt>icking each ixxsNibility listed above and others if indicated. Each pcssibility 
must be Investigattnl in deptli b.v the best experts in the field. There should be 
teams of blood specialists, honnone biochemists, enzyme biochemists, specialists 
in the study of the i>enneability of blood ves-sels walls, etc.. each working on 
its own si¥>cialize<l aspect of the pniblem of dial)etic retinopathy. The work of 
these multiple teams should be Integrated, which means that the team members 
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should meet and discuss their findings and plan future work with the full benefit 
of the discoveries and constructive criticisms made by the membera of other 
teams. 

Several such integrated teams should be working concurrently in the medical 
centers of the coiuitry that have the highly specialized manpower needed. Of 
course the various Integrated teams should also meet at intervals, to discuss 
findings and further planning. 
2. Clinical Renearch for Immediate Invprovement of Diagnoms and Treatment 

Aside from the above integrated research effort into the cau.ses of diabetic 
retinoimthy, highly specialized eye surgeons must continue their efforts in clini- 
cal research, mainly for two purposes. 

The first puriJose is to improve our presently unsatisfactory methods of con- 
trol of diabetic retinopathy. Until now only palliative methods of treatment have 
been available. These are largely surgical: photocoagulation, pituitary ablation, 
and scleral resection. There is no unanimity as to the theraiieutic value of these 
mea.sures, none of which is curative anyway. Many improvements are possible 
in these techniques and more effective techniques can be derived. 

The second puriK>se of the effort in clinical research relates to an ongoing and 
retrospective study of patients witJi diabetic retinopathy in the hope of discover- 
ing factors predictive of the natural course of the disease, its development, and 
of the effect of therapeutic mea.sures. 

HOW   ATTRACTIVE   IS   THE  PLAN 

To a superficial observer this plan is the routine type of plan one would 
follow for attempting to eradicate any of the crippling chronic disea.ses. In the 
case of diabetic retinopathy however there are present unusual ingredients that 
make it a program of high promise. 

It has already been said that the eye Is attacked in a unique fa.shion by 
diabetes and that the transiwrency of the eye structures afforded unique oppor- 
tunities for the study of small blood vessels. 

Ijet us now look in greater detail at how these opportunities were exploited 
in the laboratories of the Retina Foundation, in Boston. 

Since diabetic retinopathy is generally ascribed to relative asphyxia of the 
retina it is essential to be able to measure in the living retina of man, such 
basic data as the speed of blood circulation, blood flow, quantity of oxygen 
tran.sported by this flow, and quantity of oxygen actually delivered to the- 
tissues. So far it has been impossible to make such measurement in man as 
a routine clinical practice. Tmlay, Dr. Charles Riva and his co-workers seem 
to have solved all these problems by techniques that are relatively simple to 
apply yet highly sensitive. 

Tliis means that as soon as Dr. Riva's techniques are fully adapted tty 
measurements in patients, actual blood flow and indeed consumption of oxygen 
by discrete areas of retina will become measurable in many at will, under 
many different conditions. We have therefore reached a momentous period, 
in the history of diabetic retinopathy where, for the first time, the most widely 
accepted hypothe.sis concerning diabetic retinopathy can be submitted to a 
decisive test: is blood flow and/or oxygen consumption decrea.sed in a measure- 
able fashion when background retinopathy enters into its actively sight destruc- 
tive phase? 

Assuming that Dr. Riva's methods confirm that relative asphyxia of the 
retina is the cause of diabetic retinopathy what can be done next? Through a 
highly rewarding collaborative program with the Blood Research Laboratory at 
the Chelsea Naval Hosjjital. Dr. M. A. Ca.stany has already blazed a trail toward 
therapy in this field. Experimentation so far indicates that it is po.ssible to 
"force'' the patient's blood to release more oxygen to the tissues when the 
tissues begin to suffer from a.sphyxia and before diabetic retinopathy actually 
develoiJS. Such indications are based (m the development of a new technique 
that i>ermits to keep an eye removed from the animal's body, alive and func- 
tioning with artificial circulation of whole blood. The chemical variations of 
the blood can be measured and the finest blood vessels of the retina are observed 
directly under a microscope's high magniflcalion. The isolated perfu.sed animal 
eye will be used as a laboratory model to study the influence of diabetic blood 
ni)on the circulation in the capillaries of the retina. It will also serve as an 
indicator of the potential effects of changes In blood composition upon the 
retinal circulation. 
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By buiUUng a research program around Drs. Riva's and Castany's research 
it Is therefore possible to check in detail the current hypothesis that explains 
diabetic retinopathy. If this hypothesis proves true, the basis of preventive 
therapy already exists in their current research. 

The above results were obtained through the intelligence, hard work, and 
devotion of a team of young investigators, at the Retina Foundation. By nece.s- 
sity. the financial means at their disposal were gros.sly in.sufflcient. There are 
indications that similar research efforts made in other areas pertaining to the 
field of diabetic retinopathy could be as fruitful. This should justify fully the 
approach I recommend for "Laboratory research into mechanisms of productioa 
of diabetic retinopathy." 

BASIC   NEEDS   FOB  THE   PLAN :   TRAINING   AND   MONEY 

In order to put the plan concerned with clinical research Into action an 
intensive program of training is necessary. This should involve training on tlie 
postgraduate level of a suiflcient number of eye surgeons to diagnose and treat 
diabetic retinopathy, and also to Investigate better techniques to achieve these 
purposes. Such a training program is indispensable for two basic reasons: 
BHrst, there must be an adequate number of trained specialists to take care of 
the patients now requiring care; and second, through contact with these si)cialists 
laboratory researchers will become better oriented in the problems that face 
patients with diabetic retinojmthy. 
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