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Nicotine enhances insulin sensitivity in rats

WEI Shan-shan, XU Tian-ying, KE Sen-fang, XU Xue-wen, GUAN Yun-feng, MIAO Chao-yu”
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[Abstract] Objective To investigate the effect of nicotine on insulin sensitivity in rats and its relationship with PPAR-7y.
Methods Male Sprague-Dawley rats (10-11 weeks old) were randomly divided into saline group and nicotine group, and the
two groups were further divided into 3 subgroups: 1 week, 3 weeks, and 6 weeks subgroups according to the time they were
treated by different agents. Rats were subcutaneously injected with saline(saline group) daily or nicotine (3 mg *« kg™ ' « d™ ',
nicotine group) for 1 week, 3 weeks, and 6 weeks. The body weights of animals were recorded on a weekly basis. Insulin
tolerance tests were performed at 3 weeks and 6 weeks after treatment, and the serum parameters were determined at 1 week, 3
weeks, and 6 weeks after drug administration. At the end of the experiment, fat tissue weights of different body parts were
weighed, and PPAR-y expression in the subcutaneous fat and visceral fat was detected by Western blotting analysis. Results
The body weight increase of rats was inhibited after nicotine treatment. Insulin sensitivity of rats was significantly enhanced 3
weeks and 6 weeks after nicotine treatment(P<C0. 05), serum triglyceride level was decreased significantly at 3 weeks after
nicotine treatment(P<C0. 01), insulin sensitivity indices were increased after 6 weeks (P<C0. 05), and both the weight and
relative weight of subcutaneous and visceral fat tissues were significantly decreased 6 weeks after nicotine treatment(P<C0. 01),
with the visceral fat decreased more severely than that of the subcutaneous fat. PPAR-y expressions in the subcutaneous fat and
visceral fat tissues were not significantly different between saline and nicotine treated groups. Conclusion Nicotine can improve
insulin sensitivity in rats, which is partly due to the fact that nicotine can decrease the serum triglyceride levels and fat tissue,
especially the visceral fat tissue, but has no relation with PPAR-y protein expression in fat tissue.
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Fig 1 Body weight changes of saline- and nicotine-treated rats
A Body weight; B: Weight gain. * P<C0.05, ** P<{0. 01 vs saline

group. n=5, rts
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Fig 2 Plasma glucose curve of insulin tolerance
test of nicotine- and saline-treated rats

A: 3 weeks insulin tolerance test; B: 6 weeks insulin tolerance test.
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Tab 1 Fat tissue weights in different body parts of saline- and nicotine-treated rats

(n=5,x%s)

Index

Saline Nicotine

Body weight m/g
Tissue weight m/mg

Subcutaneous fat

387+18

20 3861 132

312+10

11 0444303* *

Epididymal fat 4 442+200 2 6364282 *
Perirenal and retroperitoneal fat 4 9844530 18024433~
Omental and mesenteric fat 35904238 1362+314"
Visceral fat 13 016541 580041 002" *
Tissue weight to body weight(mg « g~ ')

Subcutaneous fat 52.74+1. 80 35.55+1.40"*
Epididymal fat 11, 652-0. 99 8.3940. 68"
Perirenal and retroperitoneal fat 13.10+1. 64 5.64+1,23"*
Omental and mesenteric fat 9.35+0.74 4.2740.88" "
Visceral fat 34.1042.63 18.30+2.68" *

Subcutaneous fat to visceral fat

1.590+£0. 154

2.25740.559

* P<C0.05,* * P<C0. 01 ws saline group.n="5,7+ts
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