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Establishment and evaluation of a nicotine-treatment and -withdrawal rat model

LAN Xiao-hong, XU Tian-ying, MIAO Chao-yu”
Department of Pharmacology, School of Pharmacy, Second Military Medical University, Shanghai 200433, China

[ABSTRACT] Objective: To establish a nicotine-treatment and -withdrawal rat model and to evaluate its characteristics and ap-
plication through analyzing 3 parameters. Methods: Male Sprague-Dawley rats, aged 10-11 weeks old. were randomly divided in-
to normal saline group(subcutaneous injection of saline [0. 5 ml/kg] for 6 weeks), nicotine-treated group (injection with nico-
tine [0.5 ml/kg, 3 mg/(kg « d) ] for 6 weeks) , and nicotine-withdrawn group (injection with nicotine [0. 5 ml/kg, 3 mg/ (kg *
d)] for 3 weeks and followed by saline injection for additional 3 weeks). Body weight, food intake, and water intake of animals
were recorded during the treatment in 3 groups. The model was evaluated through analyzing body weight, serum parameters
and adipose tissue weights. Results: The body weight of rats, as well as the serum levels of triglyceride and insulin, were all de-
creased after nicotine treatment; the weights of subcutaneous fat, visceral fat and periaortic fat were also decreased. The above
indicators increased after withdrawal of nicotine. Conclusion; The established model can be used to study multiple pharmacologi-
cal effects of nicotine; it can also be used for smoking and smoking cessation related studies.
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Fig 1 Body weight changes in nicotine-treated and nicotine-withdrawn rats

Sal: Saline-treated group; Nic: Nicotine-treated group; Nic+Sal; Nicotine-withdrawn group. * P<C0. 05, * * P<C0. 01 ws Sal;2 P<<0. 05 ws Nic
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Fig 2 Food and water intake in nicotine-treated and nicotine-withdrawn rats

Sal: Saline-treated group; Nic: Nicotine-treated group; Nic+Sal; Nicotine-withdrawn group. * * P<C0. 01 vs Sal; 44 P<C0. 01 ws Nic
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Fig 3 Serum parameters in nicotine-treated and nicotine-withdrawn rats

Sal: Saline-treated group; Nic: Nicotine-treated group; Nic+ Sal: Nicotine-withdrawn group. HDL: High-density lipoprotein; LDL: Low-den-

sity lipoprotein; HOMA-IR: HOMA insulin resistance index; HOMA-B: HOMA g cell function index. * P<C0. 05 vs Sal
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Tab 1 Fat tissue weight in nicotine-treated and nicotine-withdrawn rats
(F+s)
Index Sal(n=28) Nic(n=17) Nic + Sal(n=7)
Body weight m /g 50017 422+16" 477422

Tissue weight m/mg

Subcutaneous fat 24 604+1 790

Epididymal fat 6 8014600
Perirenal fat 14594173
Retroperitoneal fat 5 8834677
Perirenal and retroperitoneal fat 7 3414823
Omental fat 6114106
Mesenteric fat 4 095+548
Omental and mesenteric fat 4 706641
Visceral fat 18 84941 919
Gastrocnemius muscle 1357+63
Tissue weight to body weight (mg/g)
Subcutaneous fat 48.90+2.50
Epididymal fat 13.4840.93
Perirenal fat 2.86+0.27
Retroperitoneal fat 11.58+1.09
Perirenal and retroperitoneal fat 14.44+1.29
Omental fat 1.20+0.18
Mesenteric fat 8.00+0. 88
Omental and mesenteric fat 9.20+1.02
Visceral fat 37.1242.88
Gastrocnemius muscle 2.6740.08
Subcutaneous fat to visceral fat 1.356+0. 090

17 18941 530" * 21 2712 107

3920+381* 56305404
7634111~ 1159+174
32914470 % 4 254+565
4 054+581*~ 54134705
386437 6491165
2 060£211*~ 3110+522
2 446+190" " 3 7594682
10 42041 104" * 14 80141 857
1252450 1172462
40.33+2.33" 44.19+2.37
9.2140.72** 11.73£0. 754
1.7940. 24" 2.3940. 25
7.75+1.01" 8.8240.92
9.5441.25" 11.21+1.08
0.934+0.12 1.3140.26
4, 8740, 44" " 6.36+0.68
5.801+0.40" 7.67+0.93
24,55+2.24% 30.6042.50
2.85+0.07 2.5440.16
1.694+0.133" 1.474=+0.078

Sal: Saline-treated group; Nic: Nicotine-treated group; Nic+ Sal:
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Fig 4 Aorta and periaortic fat weights in nicotine-treated and nicotine-withdrawn rats

A-C . Throracic aorta; D-F: Abdominal aorta. Sal:

* P<C0.05,* * P<C0.01 vs Sal;2 P<C0.05 vs Nic
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