
JULY 1981 VOLUME 30 NUMBER 7

A JOURNAL OF
THE AMERICAN
DIABETES
ASSOCIATION®

ORIGINAL CONTRIBUTIONS

DIAEAZ 30(7) 539-620 (1981)
ISSN 0012-1797

Dissociation of the effects of vincristine on stimulated insulin release and
the pancreatic /3-cell microtubular structures in the intact rat JAYENDRA H. 539
SHAH. BERNARD STEVENS, AND BONITA J. SORENSEN

Effects of pregnancy and sex steroid administration on skeletal muscle
metabolism in the rat ROBERT J. RUSHAKOFF AND RONALD K. KALKHOFF 545

Inhibition of prostaglandin E synthesis augments glucose-induced insulin
secretion in cultured pancreas STEWART A. METZ, R. PAUL ROBERTSON, AND 551
WILFRED Y. FUJIMOTO

Glucose and acetylcholine have different effects on the plateau pacemaker
of pancreatic islet cells DANIEL L. COOK, WAYNE E. CRILL, AND DANIEL PORTE, JR. 558

Type II diabetes and insulin resistance: evidence for lack of inherent
cellular defects in insulin sensitivity BARBARA V HOWARD, HIDEKI HIDAKA. 562
FUKASHI ISHIBASHI, ROSE M. FIELDS, AND PETER H. BENNETT

Intestinal sugar transport in experimental diabetes T. Z. CSAKY AND E. FISCHER 568

Platelet aggregation and release of ATP after incubation with soluble
immune complexes purified from the serum of diabetes patients j . VAN ZILE, 575
M. KILPATRICK, M. LAIMINS. J. SAGEL. J. COLWELL. AND G. VIRELLA

Neonatal pig pseudo-islets: a product of selective aggregation L. D BRITT.
P. C. STOJEBA, C. R. SCHARP, M. H. GREIDER. AND D. W. SCHARP 580

Prospective study of insulin-dependent diabetes mellitus R. WEST. E. COLLE,
M. M. BELMONTE, A. TINGLE, R. GUTTMANN, I. HYNIE, D. THOMAS, J. WILKINS. R. POIRIER, 584
AND M. P. CREPEAU

Islet secretion in a new experimental model for non-insulin-dependent
diabetes G C. WEIR, E. T. CLORE. C. J. ZMACHINSKI. AND S. BONNER-WEIR 590

Insulin binding, internalization, and insulin receptor regulation in fibroblasts
from type II, non-insulin-dependent diabetic subjects MELVIN J. PRINCE, 596
PHOEBE TSAI, AND JERROLD M. OLEFSKY

Platelet aggregation and coagulation in the pathogenesis of diabetic
retinopathy in rats TATSURO ISHIBASHI. KENZO TANAKA. AND YOSHIAKI TANIGUCHI 601

The importance of determining irreversibly glycosylated hemoglobin in
diabetics PIETRO COMPAGNUCCI, MARIA G. CARTECHINI, GEREMIA BOLLI, 607
PIERPAOLO DE FEO, FAUSTO SANTEUSANIO. AND PAOLO BRUNETTI

REVIEW

Evaluation of glycosylated hemoglobin in diabetic patients H FRANKLIN BUNN 613

RAPID PUBLICATION

Cardiac arrhythmias during epinephrine-propranolol infusions for
measurement of in vivo insulin resistance RICHARD M LAMPMAN. JOHN T. 618
SANTINGA, DAVID R. BASSETT, AND PETER J. SAVAGE



Diabetes Update:

Insulin receptors... key
Insulin binding:
a matter of sensitivity
Normally, a glucose challenge elicits an appropriate
beta-cell response—release into the bloodstream of
insulin, which then binds to receptor sites on the cell
membrane. This binding initiates a process that
converts glucose into metabolic energy and/or stores
it as grycogen in the liver and as fat in adipose tissue.
With this activity, plasma values of glucose and
insulin return to normal fasting levels.
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Insulin released from a pancreatic beta cell gains access to
target cell through binding mechanism of receptor sites.

Unfortunately, this return to normal fasting
glucose levels does not occur in non-insulin-
dependent diabetes. Plasma levels of glucose and
insulin often remain high. The resulting
hyperglycemia and hyperinsulinemia are related to
decreased binding by receptor sites.

A high plasma insulin level has been associated
with decreases in the number and affinity of insulin
receptors. The result: a state of relative insulin
resistance.

Receptor regulation:
a question of numbers
The number of insulin receptor sites varies inversely
with the fasting plasma insulin level, that is, the more
insulin present, the lower the number of receptor
sites.

In normal nondiabetics, the cell membranes
response to insulin increases until 10% of the
available receptors are occupied. Whereas, in a
recent study of diabetic patients, the receptor

occupancy of the erythro-
cyte, an accessible model
of the target cell, was
only 5.5%.

The number of insulin
receptors largely determines
the level of insulin utilization
and glucose metabolism in
non-insulin-dependent
diabetic patients. Where
there are fewer receptors,
there are lower levels of
insulin binding and higher
levels of glucose and
circulating free insulin.

Blood glucose control:
achievable through
receptor regulation
A primary therapeutic goal in
non-insulin-dependent
diabetes is control of blood
glucose. Effective diet and
appropriate exercise remain
the cornerstones of therapy
and have been shown to
increase the number and
affinity of insulin receptor
sites.

A new understanding
of sulfonylureas
Recent research suggests
that one of the dominant
effects of sulfonylureas is to

increase the number and affinity of receptor sites
rather than just stimulate insulin secretion.

After only a few weeks on sulfonylureas, patients
seemed to have a more normal glucose tolerance,
even though insulin secretion was not increased. It is
now clear that at least part of this effect was due to an
increase in the number and affinity of receptor sites.

Treatment with diet and sulfonylureas brings
about a diminution of hyperglycemia and a return
toward normal insulin binding; this result is asso-
ciated with increases in the receptor sites per cell.

In hyperinsulinemia, the pancreatic beta cell maintains
adequate or even surplus secretion of insulin, but insulin
receptors decrease in number and there is decreased
binding on target cell




