BullTMCT 18, 9~12, 1992 9

An impaired insulin release associated with glucose
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The presence of glucose intolerance in aged subjects is a well known physio-pathological
condition'®. However, the mechanisms by which it takes place are still unclear. Insulin
release in aged subjects has been reported normal?, elevated>, or decreased®”. These con-
flicting results may partly be due to the design of study, because in many studies, insulin re-
sponse in aged subjects has been compared with that in young subjects in spite of glucose toler-
ance. Thus, the role for insulin in glucose intolerance in aged subjects remains to be fully
elucidated. In the present study, insulin release after oral glucose was studied in thirty nine
non-obese markedly aged subjects (above 80 yr of age) to elucidate the possible role of in-
sulin release in age-related glucose intolerance.

Subjects and methods

Subjects

Thirty nine (14 males and 25 females) non-obese aged subjects (80-95 yr of age) were
recruited in the present study. All were inpatients and followed an almost isocaloric diet
(1800-2000 kcal/day). Subjects with diabetes mellitus, endocrinological diseases, impaired
renal function (creatinine clearance <50ml/min), hepatic diseases, or those using drugs af-
fecting glucose metabolism or those with a family history of diabetes were excluded from
the study. Eleven hypertensive subjects were treated with ACE-inhibitor and/or Ca
antagonist.
Glucose tolerance test

After an overnight fast, 75g oral glucose tolerance test was performed. The blood
was drawn from antecubital vein at 0, 30, 60, 90, and 120min. During the test, the subjects
were in bed rest. According to the World Health Organization (WHO) criteria, subjects
were divided into two groups; normal glucose tolerance and impaired glucose tolerance
(IGT). Subjects with diabetic pattern were excluded from this study.
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Measurements

The blood glucose was measured by glucose oxidase method®. Plasma insulin (IRI)
was assayed by radioimmunoassay®. Insulinogenic index was calculated by the formula :
increment in IRI ( 4IRI) divided by increment in blood glucose ( 4BG) at 30min.
Statistical analyses

The values are expressed as the mean = SD. An analysis of variance and two-tailed
non-paired Student’s t test were used for the statistical analyses.

Results

Blood glucose response

Twenty subjects (5 males and 15 females) showed normal glucose tolerance. The age
was 85.9 = 4.8yr (80-93), and body mass index (BMI) was 19.6 = 2.3 (16.9-23.8). Nine-
teen subjects (9 males and 10 females) showed IGT. The age was 84.2 = 4.7yr (80-95),
and BMI was 20.6 + 3.5 (16.6-24.5).
Plasma insulin response

Insulin response after glucose ingestion was shown in Fig. . IRI reached to the peak
value of 73 = 37 . U/ml at 30min in subjects with normal glucose tolerance. The IRI re-
sponse to glucose was delayed in subjects with IGT, and the IRI level (33 £ 26 pU/ml)
at 30min was significantly lower than that in subjects with normal glucose tolerance.
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Insulinogenic index
Insulinogenic index in subjects with IGT (0.62 = 0.48) was significantly (p <0.001)

lower than that in those with normal glucose tolerance (1.47 = 0.71).

Discussion

In the present study, the only subject above 80 yr of age was recruited, because the
markedly aged subject may be more available for evaluating an age-related glucose intoler-
ance. After OGTT, twenty subjects exhibited normal glucose tolerance and almost normal
insulin release when compared with plasma insulin response in healthy young subjects in our
clinic. Thus, it is possible that aging is not necessarily associated with glucose intolerance
when insulin secretions are still normal. The present results supported the report of Pacini
et al.'” that showed no significant changes in insulin release in aged subjects with normal
OGTT.

The subject with IGT was associated with the loss of early insulin release as shown in
Fig 1 Insulinogenic index was also lower in subjects with IGT than that in subjects with
normal glucose tolerance. Diet restriction or decreased physical activity has been known
to result in IGT'""'?. However, the present subject had a good appetite and followed iso-
caloric diet. The physical activity was reduced similarly in all subjects. Obesity has been
known to result in IGT'Y, yet body mass index was not significantly different from each
other between subjects with normal glucose tolerance and those with IGT. Hypertension
may reduce glucose tolerance'?, yet the number of subjects with hypertension was not sig-
nificantly different from each other between two groups (6 in subjects with normal glucose
tolerance and 5 in subjects with IGT).

Although the reasons why insulin release after glucose ingestion decreased in some of
markedly aged subjects are unclear in the present study, we conclude that aging is not nec-
essarily associated with glucose intolerance when insulin secretions are still normal and
that age-related glucose intolerance is associated with the impairment of insulin release.

Summary

To elucidate the possible role of the insulin release in age-related glucose intolerance,
75g oral-GTT was performed in thirty-nine non-obese markedly aged subjects (above 80 yr
of age). Twenty subjects showed normal glucose tolerance, and nineteen subjects showed
impaired glucose tolerance (IGT). Insulin release in subjects with IGT was significantly
lower than that with normal glucose tolerance. Insulinogenic index at 30min (4IRI/4BG)
was significantly (p<0.001) lower in subjects with IGT (0.62 =+ 0.48, mean = SD) than
in subjects with normal glucose tolerance (1.47 & 0.71). These results suggest that aging
is not necessarily associated with glucose intolerance when insulin secretion is not impaired
and that age-related glucose intolerance is associated with an impaired insulin release.
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