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Effect of aerobic exercise on pancreatic islets and exploration
of their mechanism in type 2 diabetic rats

GONG Yun'* , ZHANG Xin®
(1. College of Physical Education, northwest Normal University, Lanzhou 730070, China;
2. Competitive Sports School of Huang Ting, Jinan 250011)

[ Abstract]  Objective To explore the effect and mechanism of aerobic exercise on islet B-cells in type 2 diabetic
rats. Methods Thirty healthy SPF 8-week old Wistar rats were randomly divided into control group (C, n=10), diabetic
control groups (DMC) and diabetic exercise (DME) groups, 10 rats in each group, among which 7 successful rat models
were used in the experiment. The diabetic rat model was established by high fat and sugar diet and i. p. injection of
streptozotocin in a dose of 50 mg/kg. The rats of group DME were forced to perform 20 m/min running for 30 min, once a
day, 6 days in a week, for 8 weeks. Other rats were allowed free movement. At the end of experiment, serum glucose and
insulin were measured and homeostasis model assessment (HOMA ) was calculated, and pancreatic tissue samples were
collected for histopathological examination. The morphology and structure of pancreatic islets were observed under a digital
microscope, the perimeter and area of islets were analyzed by image analysis, and shape factor of islets was calculated. The
insulin content, glucokinase and ultramicro-ATPase activity in the pancreatic homogenate were determined. Results In

the DME group, the perimeter and area of islets were significantly higher than the DMC group (P < 0.05), but still lower
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than the control group. The shape factor was significantly increased, the cell hypertrophy, vacuolization and nuclear

pyknosis were markedly alleviated than those in the DMC group, the insulin content, glucokinase and the trace total ATP

activity in the DME group were significantly higher than those in the DMC group (P <0.05) , and the SF and HOMA were

significantly changed. Conclusions Aerobic exercise can reduce the blood glucose level , improve the morphology of islets

and B-cells in the type 2 diabetic rats. It may be due to increase of the activity of glucose kinase and ATP-synthase, and

increased insulin sensitivity in the pancreas.
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Fig.1 Changes of body weight of rats during the experiment
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Tab.1 The changes of pancreas and serum insulin levels and HOMA at the end of experiment

, JHR R 5 2/ . 23 I L85/ mmol /L. "
4159 Bt EME ) 2/ U/l Mi/mmo e 5 SRR B
Pancreatic X X Fasting blood
Groups n . . Serum insulin HOMA
insulin glucose

C 10 534.28 +11.53 12.69 +0.71 4.80 £0.13 2.74 £0. 38
DMC 7 41.47 £18.39* 4.68 £0.52* 17.05 +0.38 3.50 +0.36
DME 7 93.27 £10.45*4 7.67 £0.47*4A 13.61 =0. 74 4.16 £0.64®

W5 CHEE,*P <0.01,°P < 0.05;5 DMC 4 b4, 4P < 0.05,
Note. Compared with the group C,* P < 0.01,®P < 0.05;Compared with the DMC group,4 P < 0. 05.

R2 SEARA AU F RS (GK) K ATP &5 UK (2 25)

Tab.2 The levels of GK and ATP synthase in pancreas in the rats at the end of experiment

28531 i AR S/ U/ L B S ATP i/ U/mgprot
Groups n Glucokinase Ultramicro-ATPase
C 10 44.27 +2.32 11.23 £0.96
DMC 7 17.32 +1.08* 5.4£0.66*
DME 7 29.23 £1.58°%4 7.44 £0.49%4
TS5 CUIE, *P < 0.01,°P < 0.05;5 DMC 41148, 4P < 0.05,
Note. Compared with the group C,* P < 0.01,®P < 0.05;Compared with the DMC group,4 P < 0. 05.
F3 BRI B EIPARH F SR (v 5,0 =30)
Tab.3 The estimated islet perimeter,area and shape factor of the rats
265 JAK/ wm TR/ pum? JERE T
Groups Perimeter Area Shape factor
C 126.82 +7.39 1070. 27 +28.31 0.12 £0.02
DMC 89.74 +15.28* 397.47 £32.184 0.23 +0.03*
DME 114.57 £12.40 894.15 £3.43 0.13 £0.01

H:5 CHLDME 4IHE, *P < 0.05,4P < 0.01;(n) WiXBESHA
Note. Compared with the group C and DME group,* P < 0.05,4P < 0.01;(n) The number of tested islets.

W (a)CH( x100);(b)CZH( x400) ;(c)DMC ZH( x100) ;(d) DMC 41 ( x400) ; (e) DME 41 ( x100) ; (f) DME £ ( x400) ,
B3 FAUREUBEMR HE B ]

Note. a, A rat of group C; b, A rat of group C; ¢, A rat of group DMC; d, A rat of group DMC; e, A rat of group DME; f, A rat of group DME.

Fig.3 Histological images of pacreatic islets of the rats. HE staining
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