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Effects of obesity and caloric restriction on insulin secretion

ZHAO Tian, TANG Yadi, ZHAO Yinan, ZONG Ailun, SHI Xiaopeng, ZHOU Yingsheng
( Department of Endocrinology and Metabolism, Beijing Anzhen Hospital, Capital Medical University,
Beijing Institute of Heart, Lung, and Blood Vessel Diseases)

[ Abstract]  Objective To determine the effects of diet-induced obesity and caloric restriction on blood glucose,
insulin secretion, and islet B-cell morphology in mice. Methods Eight-week-old male C57BL/6 mice were randomly
allocated to control, high-fat diet-fed obese, and calorie restriction groups. Their body masses and blood glucose
concentrations were measured over a 12-week period. In addition, insulin tolerance testing (ITT) , intraperitoneal glucose
tolerance testing (IPGTT) , and pathological examination using hematoxylin and eosin-staining of the pancreas were used to
evaluate the glucose and insulin tolerance, and islet B-cell function and morphology. Glucose-stimulated insulin secretion
(GSIS) was also assessed in isolated islets. Results The body mass gain in the high-fat group was 55. 7%, higher than in
the control group (P<0.05), but that of the caloric restriction group was 12. 8% less (P<0.05). Insulin sensitivity and
GSIS were lower in the high-fat diet-fed than in control mice. In contrast, fasting insulin was lower in the caloric restriction
group, and early phase insulin secretion and GSIS were normal. Conclusions Obese mice exhibit an insulin-secretory
deficit and insulin resistance, whereas caloric restriction is associated with normal insulin secretion and a low fasting insulin
concentration.
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Figure 1 Body weight and energy intake changes in the mice
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Table 1 Metabolic parameters in the mice at the end of the intervention
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Note. A, B,The ITT blood glucose levels and the area under the blood glucose curve in the control, high-fat obesity,

and calorie restriction groups. C, D, Ratio (%) of blood glucose to basal glucose concentrations in ITT (C) and the

area under the curve (D) among groups. Compared with the control group, *P<0.05,™ P<0.01, " P<0.001.

Compared with the high-fat obesity group, *P<0.05, #P<0.01, **P<0.001.

Figure 2 Effects of high fat and calorie restriction on insulin sensitivity
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Figure 3 Effects of high fat and calorie restriction on glucose tolerance, early phase and second phase insulin secretion
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Note. A, Representative HE-stained images of pancreatic tissue ( X400). B, Results of islet isolation

in three groups of mice. The islets of 4 mice were measured in each group.

Figure 4 Effect of high fat and calorie restriction on islet morphology
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Figure 5 Effect of high fat and calorie restriction on glucose-stimulated insulin secretion in isolated islets
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