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Influence of cigarette smoke exposure on learning and memory function,
histologic changes and brain-derived neurotrophic factor in rats
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(1.College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2.Institute of Radiation Academy of
Military Medical Science, Beijing 100850, China)

Abstract Male SD rats were randomly divided into normal control group and cigarette smoke group (CS group). Rats in
CS group were exposed to cigarette smoke in ventilated smoking chambers and divided into low-dose group (about 2.5
cigarettes, exposed for 10 minutes a day), medium-dose group (about 5 cigarettes, exposed for 20 minutes a day) and
high-dose group (about 10 cigarettes, exposed for 40 minutes a day). The influence of cigarette smoke exposure on
learning and memory function of rats, on pathological changes of hippocampus and on the expression of brain-derived
neurotrophicfactor (BDNF) was explored by Morris water maze, H-E staining and immunohistochemistry staining,
respectively. The results showed that the escape latency of CS group was significantly decreased and the expression of
BDNF was significantly increased compared to normal control group 30 d after exposure; the escape latency of
medium-dose group was shorter than that of the normal control group and the expression of BDNF of CS group was
significantly increased 60 d after exposure; the escape latency of CS group was significantly increased and the expression
of BDNF was significantly increased compared to normal control group 180 d after exposure. The hippocampus of rats in
each group showed no significant change in H-E staining. The results showed that the function of learning and memory of

rats was increased after short-term cigarette smoke exposure but decreased gradually with increased exposure time. This

i HE 2012-02-03

mME&EE (110200801022)

fE& RN (1987—) liyue90738@163.com  *
qishaowu2007@yahoo.cn  zhumx@nic.bmi.ac.cn



38 3

BDNF

311

effect was closely related to the expression of BDNF in hippocampus.
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Tablel Escape latency in Morris water maze for rats from each group
/s

30d 60d 180d
(42.328+5398)a  (36.529+5.606)a  (23.757+4.696)c
(30.942+5.253)c  (34.758+5.339)a  (30.59246.248)ab HE

(34.071£5308)b  (26.160£4874)b  (27.154+5342)b
(35.79345.324)b  (35.424+5.997)a  (35.443%5.725)a
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Fig.1 Influence of cigarette smoke exposure on histologic changes in rats (x400)
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Table 2 BDNF —positive cell rate in rat hippocampal CAl region Caspase—3 [7

after cigarette smoke exposure
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