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Effects of maternal exercise on expression of GLUT4, VAMP-2 in skeletal muscle and plasma insulin
and leptin levels in pregnant rats. Jin Hwan Yoon*, Hee Hyuk Lee, ]ong Oh Kim, Myung Jin Oh, Seong
Tae Park, Young Seok Jee', Tae Beom Seo and Nam gung UK "Research Institute of Sports Medicine,
Hannam University, CheongJu University, Department of Oriental Medicine, Daejeon University — The main
objective of this study was to investigate the effects of exercise on serum insulin and leptin levels and
GLUT4 and VAMP-2 in skeletal muscles from the pregnant rats. F344 rats were randomly divided
into four groups (n = 15 in each group): control group (CG), pregnant group (PG), pregnant running
group (PR), and pregnant swimming group (PS). From the 15th day of pregnancy, animals in the run-
ning group were forced to run on treadmill for 30 min with a light intensity, while those in the swim-
ming group were forced to swim in swimming pool for 10 min once a day for 6 consecutive days.
The present result demonstrated that in pregnant rat group, serum insulin levels significantly in-
creased and leptin levels significantly decreased. Skeletal GLUT-4 and VAMP-2 protein expression was
significantly decreased in pregnant rats compared to non-pregnant rats. However, maternal running
during gestational period alleviated pregnancy-induced changes in plasma insulin and leptin levels,
and it significantly enhanced skeletal GLUT-4 and VAMP-2 protein expression. From those results, it
can be suggested that running exercise during gestational period may improve glycemic control by
up-regulating GLUT4 and VAMP-2 protein expression.
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Table 1. Plasma insulin and leptin levels in pregnant rats

Parameters/ Blood glucose Plasma insulin Plasma leptin

Animal group (mg/dl) (WU/mL} (uL/L)
CG 112.11£9.02° 0.43+0.10° 3.68+0.16°
PG 78.32+6.42 0.63£0.18 2.10£0.60
PR 77.15+7.26 0.52+0.16 2.900.16°
PS 7717527 0.60+0.14 2.07+0.91

All values are mean + standard deviations(SD). * P < 0.05
compared to the pregnant group, the pregnant and running
group, and the pregnant and swimming group. ° P < 0.05
compared to the pregnant group. (CG) control group; (PG)
pregnant group; (PR) pregnant and running group; and (PS)
pregnant and swimming group.

CG PG PR PS
GLLUT-4 . '

ACTIN

Fig. 1. Western blotting on expression of GLUT4 protein in
soleus muscles.
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Fig. 2. Western blotting on expression of VAMP-2 protein in
soleus muscles.

150 - BGLUT4

expression (%)

Relative level of proteins

Fig. 3. Quantitative analysis on expression of GLUT-4 and
VAMP-2 proteins in soleus muscle. The data are pre-
sented as the mean + S.EM. * represents p<.05 com-
pared to PG and PS. * represents p<.05 compared to
PS. (CG) Control group; (PG) Pregnant group; (PR)
Pregnant and running; and (PS) Pregnant and
swimming,
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