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Effect of exercise combined with antidepressants on hippocampal
cells and BDNF/pERK signaling pathway in rats

Ling Bao, Xiao-hua Hu, Zong-qin Wang, Zuo-hui Gao, Ying-ying Feng
(Department of Psychiatry, Wuhan Center of Mental Health, Tongji Medical College of Huazhong
University of Science and Technology, Wuhan, Hubei 430022, China)

Abstract: Objective To study the antidepressive effect and mechanism of exercise combined with
Paroxetine. Methods Using the method of chronic unpredictable mild stress (CUMS), depression rat model was
prepared. The rats were divided into control group, model group, exercise group, Paroxetine group, and combination
(exercise and Paroxetine) group. Through regular exercise and Paroxetine intervention, the behavior of the rats
was detected by sugar water and Morris water maze test, and used as an objective indicator of lack of pleasure to
determine whether the model was duplicated successfully or not. The apoptotic rate of hippocampal cells was detected
using flow cytometry. The level of reactive oxygen species (ROS) was measured by DCFH-DA. The expression levels
of brain-derived neurotrophic factor (BDNF), phosphorylated extracellular signal-regulated kinases (pERK) and
neuropeptide (VGF) were detected using Western blot. Results Compared with the control group, the consumption
of sugar water was significantly decreased and the escape latency was prolonged in the model group (P < 0.05).
Compared with the exercise group, the consumption of sugar water significantly increased, the escape latency was
significantly shortened in the combination group on the 21st d (P < 0.05). The ROS level and the apoptotic rate of

the combination group were reduced compared to those of the exercise group (P < 0.05). The expressions of BDNF,
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pERK and VGF proteins in the hippocampal cells of the model group were significantly lower than those of the

control group (P < 0.05). The expressions of BDNF, pERK and VGF proteins were significantly increased in the

combination group compared with the exercise group (P < 0.05). Conclusions Paroxetine combined with exercise

has better antidepressive effect than exercise therapy or drug therapy alone, can alleviate the lack of pleasure, and

reduce oxidative stress injury and apoptosis rate in the hippocampal cells by regulating the expression of downstream

target gene VGF through BDNF/pERK signaling pathway.
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IR 24 h5, PBS PRV 2 ¥k, HE Ak 40 it vk S5 R 2L
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FUBK IR A 225 (F =6.932, P =0.003); @4 4H
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ZH 14 R0 21 d 3k T AR I AR AL A 4 (1=14.460),
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(P <0.05), HE—2LP M L3828 1LSD— K 56, BRI
K 5 pERK. BDNF., VGF % [ % ik K AR T %
M4 (1 =9.798. 9.798 i1 7.349, 4 P =0.000) ; iz 5f
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