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Effects of weight fluctuation on blood glucose levels in mice
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[ Abstract]  Objective To observe the dynamic blood glucose levels caused by diet-induced weight gain or loss.
Methods Eight-week-old male C57BL/6 mice were fed a high-calorie diet (60% fat) for 8 weeks, and then divided into an
intervention group (IT) and an obesity group (OB). Mice in the OB group were fed a high-calorie diet throughout the study.
A normal control group (CON) was also established and given normal chow. Limiting caloric intake reduced the weight of the
IT group to that of the CON level (P > 0.05), after that resuming high-calorie feeding until the body weight rise back to the
OB level (P> 0.05). Intraperitoneal glucose tolerance test (IPGTT) was performed to evaluate blood glucose metabolism,
insulin tolerance test (ITT) for insulin sensitivity, and HE staining of the pancreas for islet morphological study. Results
When IT group mice were again exposed to a high-calorie diet, body weight growth and fasting blood glucose rate were 2. 27
times and 5. 13 times, higher than those before caloric restriction. At the end of the intervention, larger area under the blood
glucose curve of IPGTT (P < 0.05), decreased insulin sensitivity (P <0.05), larger body fat depots (P <0.05), and
smaller islet area were detected in comparison with those in the OB group. Conclusion Body weight fluctuations lead to an
increased intraperitoneal fat mass, decreased insulin sensitivity, and impaired glucose tolerance.
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Note. A. Change of body weight in mice. B. Percent change in body weight. C. Change of fasting blood glucose in mice. D. Percentage change in fasting blood glucose.
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Figure 1 Diet affects body weight and fasting blood glucose changes in mice
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Note. A, B. IPGTT blood glucose levels and the area under the blood glucose curve in the control group, obesity group, and intervention

group. C, D. ITT blood glucose levels and the area under the blood glucose curve in the control group, obesity group, and intervention group.

Figure 2  Effect of body weight fluctuation on glucose tolerance and insulin sensitivity
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R P AR DRGNS E (v 25,0 =8 ~12)

Table 1 Metabolic parameters of mice at the end of the intervention(x +s,n =8 ~12)

Srel AT (g) ZSE A (mmol/L) B JE AR W (mg) P28 W7 ( mg)
Groups Body weight(g) Fasting blood glucose (mmol/L))  Perirenal fat weight( mg) Epididymal fat weight( mg)
X B 4H Control group 29.9+1.4 5.0£0.7 154. 8 +53.2 355.7 +44.3
TFF4H Intervention group 49.5 +1.7* 8.6+0.6"* 730.8 +105.6 ™ # 2800. 0 + 149, 1 **#*
JERELH Obesity group 49.3 +1.9 9.1£0.4™ 514.9 +197.9 ™ 2399, 8 +343.8 ***
=i l q L =1
sy PUBERR L)% ) Bt (mg) Rt (1ng) BTl con)
G Visceral fat weight/ P ight(mg) Li ight (mg) Abdominal
roups Body weight (%) ancreas weight( mg wver weight( mg circumference ( cm)
X HEZH Control group 1.7+0.3 181.8 +24.2 1140.7 +67.1 7.3+0.3
FHi Intervention group 7.1+0.3%# 331.7 £45.2** 2065.2 £243.7 " # 10.9 +1.5*#
AEREZH Obesity group 5.9+1.0* 345.7 +76.0 " 1708.0 £422.4* 9.7+0.6™
. 5XTHRAL CON He#E, * P<0.05, ™ P<0.01, ™ P<0.001, 504 OB Hh#,*P< 0.05, #P< 0.01, * P <0.001,

Note. Compared with the control group(CON), * P <0.05, * P <0.01, * P < 0.001. Compared with the obesity group (OB),*P <0.05,"P <

0.01, P <0.001.
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Note. A. Comparison of the three groups of islets. B. The islets of the control group were normal in size, regular in morphology, and

the exocrine glands were intact. C. The islets of the intervention group were significantly reduced compared with those in the obesity

group, the shape was not regular, and the structural integrity of the outer gland was poor. D. The islet size of the obesity group was

significantly increased compared with that in the control group, the shape was regular, and the exocrine gland structure was intact.

Figure 3  Pathology of the mouse pancreas( HE staining, x400)
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