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Effects of treadmill exercise on depressive behavior, and hippocampal
oxidative stress and CA1 BDNF expression, in post-stroke
depression rats
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[ Abstract]  Objective To observe changes in depressive-like behavior, and expression of oxidative stress markers
and brain-derived neurotrophic factor (BDNF) in the CA1 hippocampus in post-stroke depression (PSD) model rats, and
to investigate intervention with treadmill exercise in these rats and its possible mechanisms. Methods Forty-four male
Sprague-Dawley rats were randomly divided into the following four groups: sham-operation, middle cerebral artery occlusion
(MCAO), PSD, and PSD rats treated with 4 weeks of treadmill exercise only (PSD+E). Complete cerebral ischemic rat
models of PSD were established by MCAO followed by 4 weeks of chronic unpredictable mild stimulation. Changes in rat
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behavior were evaluated by forced swimming test (FST) and sugar water preference test (SPT). The activities of superoxide
dismutase (SOD) and catalase ( CAT), and the levels of malondialdehyde (MDA) in the hippocampus, were detected
using kits. Immunohistochemical staining was used to detect BDNF expression in the CA1l hippocampus. Results

Compared with the sham group, there was prolongation of the FST immobility time, while sucrose water intake and sucrose
consumption ratio in the SPT were significantly decreased in the group. In the PSD group, there was reduced SOD and CAT
activity, and increased MDA concentration, in the hippocampus, while the level of BDNF in the hippocampal CA1 of rats
was significantly reduced compared with the group. Compared with the PSD group, the PSD+E rats had shorter FST
immobility times, significantly higher sucrose water intake and sucrose consumption ratios in the SPT, enhanced SOD and
CAT activity, decreased MDA concentration in the hippocampus, and significantly increased expression of BDNF in the
hippocampal CA1. Conclusions Treadmill exercise alleviated depressive-like behavior and conferred neuroprotection by

reinforcing antioxidant capability in the hippocampus and activating BDNF expression in the hippocampal CA1 of PSD

model rats.
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Table 1 Results of forced swimming test in various group rats

il BERA(n=11) Al (n=11) PSD(n=9) PSD izBh4H (n=9)
Groups Sham group MCAO group PSD group PSD+exercise group
Sy

BT (5) 54.56+8. 45 75.56+10. 344 114.79+33. 4544 A4 96.45+15. 674 A#

Immobility time

I ST RS, 24 P<0. 05,4 P<0. 05; 5A A ] [Lfe, 44 P<0. 01,4 P<0.05;PSD 52341 5 PSD 411642, *P<0.05, T,
Note. Compared with sham group, **P<0.05, 2P<0. 05. Compared with MCAO group, 44 P<0.01, 4 P<0.05. PSD+E group compared with the PSD

group, #*P<0.05. The same as below.

R2 AUHREMAKGELRER(x +5)

Table 2 Results of sucrose preference test in various group rats

Zaxiil . MK $EA (mL) WA 2 3 L (%) WA S FE R (mL)
Groups Sucrose intake Sucrose preference ratio Total intake
11 - - é
‘ﬂa(??li,ﬂ 11 16.98+3. 51 78.24+5.98 21.70+5. 10
Sham group
4
R 11 14. 65+5. 34 72.88+3.56 20. 10£3.72
MCAO group
PSD 4
. 9 8.30£2. 314444 41.61+7.2144 44 20. 43+4.21
PSD group
PSD iz 5h4
a sl 9 10. 89+3. 2344 # 54.78+4. 6344 # 19. 814,32

PSD+E group
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R3 BHRMIMESHLT SOD CAT it & MDA S SURER (& +5, n=6)
Table 3 Results of SOD and CAT activities and MDA content in hippocampus in various group rats

ol A 1 AL il it A AL (U/mg) T % (nmol/mg)
Groups (U/mg)SOD CAT MDA
B FARLA Sham group 313.56+38. 89 15.35£2. 45 5.120. 89
A2 MCAO group 278.36+27. 654 11.68+1. 894 7.98+1.134

198.45+19, 782444
248.58+32. 65244

PSD 44 PSD group
PSD i2 841 PSD+E group

11.46+1. 98424
8.23+(0. 882 4%

7.760. 864444
8.88+1.2444%

F4 FAKRMIED CAL X BDNF FA45 R (5 +5)
Table 4 Results of hippocampus CA1 BDNF

expression in various group rats

e . 2 5
Groups Number
fBFAR4L Sham group 5 51.38+10. 54
4] MCAO group 5 36. 48+7. 4644
PSD # PSD group 3 25. 645, 3822 A4
PSD iz 52 PSD+E group 3 34, 67+9. 6444 A*

WL FRRD I R R BIF D CAL X BDNF 23k (#73k48) .
1 75 CA1 X BDNF Huir 4 b a2 5

Note. Coronal sections showing the BDNF expression ( arrows) in

the hippocampus CA1 of the rats.
Figure 1 Results of BDNF immumohistochemical

staining in hippocampus CA1
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