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[ Abstract ) Objective  To explore the relationship between expression of brain derived neurotrophic factor
(BDNF) and vascular endothelial growth factor (VEGF) in the hippocampus and forebrain cortex and depression induced
by chronic stress in mice. Methods We randomly divided 58 SPF KM mice (29 male, 29 female) into a control group
and observation group. We induced stress in the mice in the observation group via fasting, electric shock, and other
techniques. The mice in the control group were not exposed to experimental stressors. We weighed the mice before stress

induction, 10 days after, and 20 days after stress induction. We then observed and recorded the result of the Morris water
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maze test and open field test in both groups. We measured BDNF and VEGF expression in the hippocampus and forebrain
cortex in each group, and analyzed the correlation. Results Before stress induction, there were no significant differences
between the two groups (P > 0.05). After stress induction, the mice in the observation group weighed significantly less
than those in the control group (P < 0.01). The escape latency, swimming distance, and time spent in the second
quadrant were significantly higher in the observation group vs. the control group (P < 0.05 or P < 0.01) , but there were
no significant differences in the time spent in the other quadrants ( P > 0.05). The modification times and vertical
movement scores of the mice in the observation group were significantly lower than those in the control group, and the
retention time in the central area was significantly higher than that in the control group (P < 0.01). There was no

significant difference in the number of defecation particles (P > 0.05). The BDNF and VEGF expression levels in the CA1

area of the hippocampus and forebrain cortex were lower in the observation group vs. control group, but this difference was

not significant (P > 0. 05). Conclusions

Chronic stress can induce depressive behavior in mice, which may be related to

decreased BDNF and VEGF expression in the hippocampus and forebrain cortex.
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Table 1 Comparison of body weight changes between two groups of mice

Pl 37 Bl IS U5 10 d RER 20 d
Groups Before stress Post-stress 10 d Post-stress 20 d
WEEZH Observation group 25.49+0. 46 25.72+0. 55 26.71+0. 61
X} HEZH Control group 25.79+0. 74 34.56+1.08 40. 76x1. 65
t{f t value -1.854 -39.279 -43.010
P {i P value 0. 069 <0.001 <0.001
R 2 Morris KR E LI EER LB (5 +5, n=29)
Table 2 Comparison of morris water maze test results
o HEBEE R (5) UFK AR (om) S IR {5 BRI ]
G - Escape latency Swimming distance Quadrant dwell time(s)
roups N - N . N = N - P — —
UIERGE R I 2 I 1 YIS 2 R BRIR BRI
Training cycle 1~ Training cycle 2 Training cycle 1~ Training cycle 2 First quadrant Beta quadrant Third quadrant
WEELH
. 59.26+5.26 35.54+2. 46 824.21x217.49  692.75+119. 17 24.21+1.61 34.58+1.94 31.49+1. 15
Observation group
XfIRZH
37.14£2. 67 22.36x1.59 671.52+£165.42  493.16+98. 82 23.75£1. 17 43.93+2.75 30.58+2. 17
Control group
tff
20. 194 24.231 3.009 6.943 1.245 -14.961 1. 995
t value
P
<0.001 <0.001 0. 004 <0.001 0.218 <0.001 0.051

P value
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Table 3 Comparison of open-field experimental results

Gl B A R KL HEEE LKL Hh e [X {52 B I ] I His 335
Groups Number of modifications Number of defecation granules Central residence time Vertical motion score
POk <
}L_T il 1.45+0. 31 2.34£0.52 15.59+2.57 15.03+3. 45
Observation group
X HRZH
2.41+0.28 2.39+0.91 7.36x1.49 32.02+3. 44
Control group
L -12.376 -0.257 14.919 -18.779
t value
P fH
<0.001 0.798 <0.001 <0.001
P value
R4 DL FIRETNG 2 BDNF Ml VEGF #ik( x s, n=29)
Table 4 Expression of BDNF and VEGF in hippocampus and forebrain cortex
o BDNF VEGF
Gro;ps 5 CA1 55 CA3 i Bz )2 i CAl T CA3 ATl 2 2
Hippocampal CA1 Hippocampal CA3 Frontal cortex Hippocampal CA1 Hippocampal CA3  Frontal cortex
ML
. 0. 14£0.02 0.12+0.03 0. 16+0. 02 0.12+0.02 0. 13+0. 01 0.15+0.02
Observation group
Xif FE2H
0. 18+0.03 0. 14+0. 05 0.21+0. 05 0. 14+0. 02 0. 14+0. 02 0. 17+0. 04
Control group
tfH
5.974 1. 847 5.000 3. 808 2. 408 2. 408
t value
PH
<0.001 0.070 <0.001 <0.001 0.019 0.019
P value
0.301 0.251
5 025 5 001
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Note. A, Expression of BDNF in hippocampus and forebrain cortex. B, Expression of VEGF in

hippocampus and forebrain cortex.

Figure 1 Expression of BDNF and VEGF in hippocampus and forebrain cortex
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Note. A, Expression of BDNF in the hippocampal CA1 region of the observation group mice. B, Expression of BDNF in the hippocampal CA2 region of the

observation group mice. C, Expression of BDNF in the forebrain cortex of the observation group mice. D, Expression of BDNF in the hippocampal CA1 region

of the control group mice. E, Expression of BDNF in the hippocampal CA2 region of the control group mice. F', Expression of BDNF in the forebrain.

Figure 2 BDNF expression in hippocampus and forebrain cortex

.G VEGF 7E 4L/ NI D) CAT X 3K3A s H. VEGF ZEERA/INRUIE T CA2 X 3K ;1. VEGF 7E S 4 /N BT f2 /2 R ik
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Note. G, Expression of vascular endothelial growth factor in the hippocampal CA1 region of the observation group mice. H, Expression of vascular

;J: VEGF 7£

endothelial growth factor in the hippocampal CA2 region of the observation group mice. I, Expression of vascular endothelial growth factor in the

forebrain cortex of the observation group mice. J, Expression of vascular endothelial growth factor in the hippocampal CA1 region of the control group

mice. K, Expression of vascular endothelial growth factor in the hippocampal CA2.1L, Expression of vascular endothelial growth factor in the

forebrain cortex of the control group mice.

Figure 3 Expression of vascular endothelial growth factor in hippocampus and forebrain cortex
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