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NATURAL HISTORY OF DIABETES

OVERT OR
SYMPTOMATIC
DIABETES

CHEMICAL OR
ASYMPTOMATIC
DIABETES

PREDIABETES

AGE

Fig. 1—The course of diabetes with age is indicated as a line sloping upward as
the disease becomes more severe. Prediabetes is indicated as a clear zone, and
diabetes is indicated by stippling, which is heavier toward the top as the disease
becomes more severe. The juvenile diabetic progresses rapidly through predia-
betes and asymptomatic diabetes to the abrupt onset of overt diabetes, usually
severe and with obvious symptoms. The maturity-onset diabetic follows a line
with a smaller slope and reaches the stage of chemical diabetes in middle life.
Other predisposed individuals may never develop diabetes at all. Along this
course or life-curve, events producing stress such as pregnancy or infection can
make diabetes worse and can bring out chemical or even symptomatic diabetes
in a prediabetic individual. When stress is removed, diabetes may return to its
previous undetectable state, or at least to a subclinical or asymptomatic state.

OVERT OR
SYMPTOMATIC
DIABETES

CHEMICAL OR
ASYMPTOMATIC
DIABETES

PREDIABETES

AGE

Fig. 2—Effect of obesity and weight reduction on the course of diabetes. Obesity
often converts prediabetes or mild asymptomatic diabetes to overt diabetes. With
weight reduction alone, the diabetes may disappear entirely or revert to a mild
asymptomatic state.

those patients with the greatest
metabolic abnormality, although
Knowles (1964), reviewing all the
literature, did not believe the ques-
tion could be answered on the pres-
ent evidence. The appearance of
retinitis and glomerulosclerosis in
patients with diabetes resulting from
hemochromatosis (Becker and Mil-
ler, 1960) or pancreatitis, and the
observation that similar lesions de-
velop in dogs made diabetic by al-
loxan or growth hormone (Blood-
worth, 1965), bring us back to the
role of insulin deficiency and al-
tered metabolism in the genesis of
the vascular lesion. The fact that
the glucose tolerance tests of pre-
diabetics, while normal, show sig-
nificantly higher blood sugar levels
after glucose than in non-predia-
betics suggests that there may al-
ready be some deficiency of effec-
tive insulin, which could be a factor
in the appearance of vascular ab-
normalities at this stage. The final
answers to these questions are un-
known, In the meantime, our posi-
tion should admit the possibility of
both genetic and metabolic factors.
It would seem reasonable to use the
measures of treatment available to
keep the chemistry of the diabetic
as near normal as possible, while
continuing the search for genetic or
other factors that may be involved
in the vascular degenerative process.

TABLE 2
Possible Causes of Insulin Ineffectiveness

Considered, but ruled out:
| .Abnormal insulin
2.Increased insulin destruction

Currently suggested:
. Binding or inactivation of insulin:
a. "Free" and "bound" (Antoniades,
1964)
b. "Typical" and "atypical” (Samaan,
1963)
2. Synalbumin insulin antagonist
(Vallance-Owen, 1964)
3. FFA inhibition of insulin action
{Randle, 1963)
. Growth hormone
. Auto-immune process
. Tissue resistance to insulin
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Contributors

J. M. B. Bloodworth, Jr. (Diabetic Glomerulosclerosis and Diabetic Microangiopathy) is professor of pathology at
the University of Wisconsin and chief of the laboratory service at the Veterans Administration Hospital, Madison.
A native of Atlanta, Georgia, he received an M.D. degree from Emory University in 1948. He interned at Colum-
bia-Presbyterian Medical Center, New York, where he also was an assistant resident in pathology. He completed
his pathology residency at Ohio State University, Columbus, and later joined the staff of the department of pathol-
ogy there. Dr. Bloodworth has done much research on the vascular complications of diabetes mellitus and related
subjects.

Guy H. Chan (Natural History of Diabetic Retinopathy) was born in Shanghai, China. He studied at the University
of British Columbia and received his M.D. degree from the University of Ottawa Medical School. Dr. Chan took
his postgraduate training at the Medical College of Virginia, where he is now assistant professor of ophthalmology.

William F. Coliins, Jr. (Cryosurgery of the Pituitary Gland), a native of New Haven, Connecticut, received his B.S.
and M.D. degrees from Yale University and his surgical and neurosurgical training at Barnes Hospital, St. Louis,
Missouri. After neurosurgical residency Dr. Collins was a National Foundation Fellow in neurophysiology at Wash-
ington University School of Medicine. He was associate professor of neurosurgery at Western Reserve University
School of Medicine when, in 1963, he was appointed professor and division chairman of neurological surgery at the
Medical College of Virginia.

Thaddeus S. Danowski (The Management of Diabetes in Children and The Treatment of Diabetic Acidosis), pro-
fessor of medicine and chief of the section of endocrinology and metabolism at the University of Pittsburgh, was
the McGuire Lecturer at the Medical College of Virginia in 1965. Dr. Danowski received his medical education
and residency at Yale University, and taught there for four years. He joined the staff of the University of Pitts-
burgh in 1947, as Renziehausen Professor of research medicine. He is currently president of the American Diabetes
Association, and has served on the editorial boards of Circulation, Diabetes, and Metabolism.

Max Ellenberg (Diabetic Neuropathy) is associate clinical professor of medicine at the Mount Sinai Medical School
and associate attending physician at the Mount Sinai Hospital, New York. Dr. Ellenberg is senior editor of Clinical
Diabetes Mellitus (M. Ellenberg and H. Rafkin, eds. New York: McGraw-Hill Book Co., 1962) and is past presi-
dent of the New York Diabetes Association. .
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John A. Owen, Jr. (Insulin Antagonists) is associate professor of internal medicine and director of the division of
clinical pharmacology at the University of Virginia. He is a native of Halifax County, Va., and a graduate of
Hampden-Sydney College and the University of Virginia School of Medicine. His hospital and research training
was at the University of Virginia and Duke. Before his present appointment, he served on the faculties of the Medi-
cal College of Georgia and George Washington University. Dr. Owen’s research interest is the metabolism of
adipose tissue.

Olof H. Pearson (Pituitary Ablation for Diabetic Retinopathy) received his A.B. and M.D. degrees from Harvard,
and took his medical training at the Massachusetts General Hospital. Dr. Pearson has taught at Harvard and Cor-
nell and is now associate professor of medicine and head of the section of endocrinology at Western Reserve Uni-
versity School of Medicine.

Thaddeus E. Prout (Insulin Antigenicity and The State of Insulin in the Blood) was born in Maryland and educated
at St. John’s College, Annapolis, and Harvard Medical School. His postgraduate training included internship and
assistant residency at the Harvard Medical Service, Boston City Hospital, residency under Dr. Maurice Strauss at
Boston VA Hospital, and a fellowship in medicine at the Johns Hopkins University School of Medicine. He has re-
mained at Hopkins where he is now physician, director of the diabetes training program and the metabolic clinic,
and associate professor of medicine.

H. St. George Tucker, Jr. (The Natural History of Diabetes) received both his B.A. and M.D. degrees from the
University of Virginia. He interned and took a residency in medicine at the Cincinnati General Hospital, after
which he was a fellow in diabetes on the Joslin service at New England Deaconess Hospital. Dr. Tucker returned
to Virginia to complete his residency at the Medical College of Virginia. After military service, he joined the staff
of the department of medicine at MCV where he is now professor of medicine and chief of the endocrine clinic.
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