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[ Abstract]  Objective To investigate the protective effect and mechanism of regular aerobic exercise on cerebral
ischemia in rats. Methods According to the random number table method , 40 specific pathogen-free male SD rats were

randomly divided into sham operation, model, experimental, and control groups. The middle cerebral artery occlusion
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(MCAO) rat model was constructed by the thread plug method . Rats in the sham operation group were threaded without
ligation. Rats in the experimental group performed regular aerobic exercise (running on a treadmill) every day with an
exercise intensity of 20 m/min, three times a day, 20 min each time, and 2 h apart each time. Rats in the control group
were given 1. 08 mg/ml. nimodipine by gavage daily. Laser speckle imaging was used to observe changes in blood flow in
the cerebral cortex. Electroencephalograms were used to detect changes in total power in the cerebral cortex. 2,3, 5-
triphenyltetrazolium chloride staining was used to detect cerebral infarct areas. Western Blot was used to detect the
expression of brain-derived neurotrophic factor ( BDNF) and growth-associated protein 43 ( GAP43) in brain tissue.
Results Compared with the sham group, the cerebral cortex blood perfusion, total cerebral cortex power, and expression
of BDNF and GAP43 in the model, experimental, and control groups were significantly decreased ( P<0.05), and infarct
area was significantly increased ( P<0.05). Compared with the model group, the cerebral cortex blood perfusion, total
cerebral cortex power, and expression of BDNF and GAP43 in the experimental and control groups were significantly
increased (P<0.05), and the infarct area was significantly decreased (P<0.05). Conclusions Regular aerobic exercise
can significantly improve blood perfusion and cerebral microvascular circulatory disorders in cerebral ischemic rats, reduce
infarct size in brain tissue, and inhibit the inflammatory cascade, which may be related to activation of the BDNF/GAP43
pathway.
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Figure 1 Neural function of rats in each group
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Figure 3  Bioelectricity of cerebral cortex of rats in each group
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Figure 7 Expression of MPO in rat brain

n

3
ERA s L4 SHRLL g
Normal group Model group Experimental group Control group % 10
‘“% = :
> O
BDONF W o M— ?é%
Z 205
A%
Gar; WD e— 22
3
o

GappH D S

W SIEHHMLIL, P < 0.05; SHERHMLL,*P < 0.05,

GAP3HXTRIE

Relative expression of GAP3

8 JKZHZUrh BDNF GAP43 33k
Note. Compared with the normal group, * P < 0. 05. Compared with the model group,*P < 0. 05.
Figure 8 Expression of BDNF and GAP43 in brain tissue



624 o [ S2 6 Eh ) AF AR 2021 4F 10 A 45 29 %55 5] Acta Lab Anim Sci Sin, October 2021, Vol. 29, No. 5

3 itig

SR O A AL A o R e o v XU SR
P A BRI 32 BRI 22— | i A — ol i
I A7 P 5 5 S0 I Y A B R 5 | A e B 3 M S 4L
SV IR Kb M IR G 1 30 G2 20 1T T SRR A B R 4 T
REBLC Y e T . AR o B A a5 25 o R ]
FEEE(ROHL B 5 B g DRSS H R AR T
BERG, 25 FR B T RE DA R At S R DT E A e, H
293 s BEATL AR 18 76 52 30 0 5 o B, i R - =2
SRR LA 28 O B 0 21 5ok 35 Bl 2R
A TR B, M TG AR IR AR T O R T il
e FBCE AR R DR W A R
e V) AL AR A B D /) £ A ) ik AR BE L A7), % fi
BAE IR, A B T s R E R, #2588
H A A T 0 A i A YA T SR Y 0 5T R
SR 2T AR )

B P M) K I R S ) A R Bl A
R B R AR YT TP B W 0 R RO PLAE , $2 AR
H W2 sh T BE NN RE A A S AR A,
JEHAFHLRI AR SE W], A2 s o
TN G2 B RE B I R A N B AR K 3R
A 1 2o e A e A SR 2 114 LA B A, M T A
S5 W) %) 1A BT Y L), 0 DY REPLRE . Jing
S ST R A GG B RE I 0 A e 20 2 fioh 3R 46
FHOCER IR 2R IA | G2 ik i e 1, A FSUIG 2 28 1) ot 25 4t
Yi, Wang S50 o3 A8 HLEE (04 532 S RE W
ol 2 T P ik 8 ik A 8 R B il AR R 2
TR XTS5 S04 LG S5 00 43 AR A, R S
SNPIIAL PR LTI IR T, UG S bl 2
DIReRERs, ARWFIEH, 45 R SR SRR A H, 52
20 K SRR o 22 D) RE VY 43 D T, 3000 A a3 )
VU B B I LT b 28 e A A ) R 0 T R g T
v MR I A T 2 B S -, i 4 A B T AR
R, B 2R 28 e 4 B i e =0/ INAR 5 A5 B
G, XSO YRS TR RaE s, 1E R
IBIT BN BRI AT T T

BDNF JE ML i 2 230 2885 3% 25 5 0 o 22
RZ—, GAP43 ZH LR MRz EA, M
TR BDNF RIS R A 20 58 fik 0 ] B0, 2 5 R
PRk RGP ARK LT B
b PSR A BT A GAP4A3 R II K 48 4 )5 R
AR TR, 348 s iy e 1 I ot 428 6 AH 0% 32 1A 1)

iz BHIRB R, Ha 20 58 3 0 R 10 A Y
H & M5 )1 25, fig B S 385 06 g v XGRS BRUIG 20 20 1Y
BDNF/GAP43 3 [ AR , o0 e ol DX 3l i) b 28 58
fil A% 358 , FR S50 sh W) is Sh I RE IR & . A5
g R, SR KRR b R R R E T MPO
{22 15 B 2 F&AIC, BDNF , GAP43 1) £ ik B 8 7+ 7
UESE T TR it X5 538 % s AR

25 ERTIR IR )G 4RI 3l HE W i A0 ik
I R F P L 8 3 R 0 A o 50 A R - [ AP L
i 2H 2R A A B T R 400 ) AR P A SR K, X AT g
5 30% BDNF/GAP43 38 %A ¢, HJ2 Bt 6e &5 i%
1RYT 7 A G BRI s PRI YT AT A T R HE) A7)
T 456 A B 1 1 DL SR o A e S 1 R A T
ZRE W,

£ % X Bk(References)

[ 1] 55k, BRBIK, THI00, 45 PRI M o o B Jmy kb e i e o 75

FE AR 22 T e 03 S PKA-CREB S B AY52m (1],
Mg gRE, 2021, 31(2) : 30-36.
Qi L, Ouyang X, Yu MS, et al. Effects of propofol on the PKA-
CREB pathway and improvement of neurological function in focal
cerebral ischemia-reperfusion model rats [ J]. Chin J Comp Med,
2021, 31(2): 30-36.

[2] ShuY, HeQ, Xie Y, et al. Cognitive gains of aerobic exercise in
patients with ischemic cerebrovascular disorder: a systematic
review and meta-analysis [ J]. Front Cell Dev Biol, 2020, 8
(12) . 582380.

(3] fafgfe, mm. M &8 3%t i A g s SAR o B AR AR 47

N AR RO Sy CAL X BDNF Rk M50 [J].
R R 2 gk, 2021, 31(3) : 61-66.
Jiao JH, Gao SS. Effects of treadmill exercise on depressive
behavior, and hippocampal oxidative stress and CA1 BDNF
expression, in post-stroke depression rats [ J]. Chin J Comp
Med, 2021, 31(3): 61-66.

[4] Wang Q, Wills M, Han Z, et al. Mini review (part [): an
experimental concept on exercise and ischemic conditioning in
stroke rehabilitation [ J]. Brain Circ, 2020, 6(4): 242-247.

[ 5] Franke M, Bieber M, Kraft P, et al. The NLRP3 inflammasome
drives inflammation in ischemia/reperfusion injury after transient
middle cerebral artery occlusion in mice [ J]. Brain Behav
Immun, 2021, 92, 223-233.

[6] Fu K, Chen M, Zheng H, et al. Pelargonidin ameliorates
MCAO-induced cerebral ischemia/reperfusion injury in rats by
the action on the Nrf2/HO -1 pathway [ J]. Transl Neurosci,
2021, 12(1): 20-31.

[ 7] LiangJ, Cui R, Wang J, et al. Intracarotid transplantation of
skin-derived precursor schwann cells promotes functional recovery
after acute ischemic stroke in rats [ J]. Front Neurol, 2021, 12
(2): 613547.



 E SL B EH) 3R 2021 4F 10 A %5 29 %55 5 Acta Lab Anim Sci Sin, October 2021, Vol. 29, No. 5

625

(8]

[10]

XS, BXIEAL, 534, 45, F£ T Rho/Rho-kinase {55 i
PR P B D U e M FEREE B I RCR (D). P E
BPEAZeE, 2021, 31(1); 73-78.

Deng L, Zhao YL, He ZZ, et al. Effect of propofol on cerebral
ischemia-reperfusion injury in rats through the Rho/Rho kinase
signaling pathway [ J]. Chin J Comp Med, 2021, 31(1): 73
-178.

Cheng J, Shen W, Jin L, et al. Treadmill exercise promotes
neurogenesis and myelin repair via upregulating Wnt/Bcatenin
signaling pathways in the juvenile brain following focal cerebral
ischemia/reperfusion [ J]. Int ] Mol Med, 2020, 45(5) . 1447
-1463.

XL, AL, s, AR AL AT IR e A IO M ok 1k
BRI A ARSI RO R mE [ ). #HIBESE, 2019, 44(8)
547-553.

Zan XC, Tang W, Li SL, et al. Electroacupuncture combined
with rehabilitation training improves regional cerebral blood flow
and reduces infarct volume by promoting
angiogenesis-related factors in acute cerebral ischemia rats [ J].

Acupunct Res, 2019, 44(8) . 547-553.

expression  of

[11]

[12]

[13]

Jing M, Yi Y, Zhang N, et al. Rehabilitation training improves
nerve injuries by affecting Notchl and SYN [ J]. Open Med
(Wars) , 2020, 5(1) . 387-395.

Wang YL, Lin CH, Chen CC, et al. Exercise preconditioning
attenuates neurological injury by preserving old and newly formed
HSP72-containing neurons in focal brain ischemia rats [ J]. Int J
Med Sci, 2019, 16(5): 675-685.

N, w/NIE, BEAE, SR M0 MMP-9 A1 BDNF 7R 2
HESE B h I Fk KPR AL UG I RAF S [1]. hEEZ
T4, 2021, 18(5): 69-72.

Li YJ, Han XY, Huang Y, et al. Clinical study on the changes
of serum MMP -9 and BDNF expression levels and prognosis in
patients with acute cerebral infarction [ J]. Chin Med Herald,
2021, 18(5): 69-72.

Hu J, Liu PL, Hua Y, et al. Constraint-induced movement
therapy enhances AMPA receptor-dependent synaptic plasticity in
the ipsilateral hemisphere following ischemic stroke [ J]. Neural
Regen Res, 2021, 16(2): 319-324.

[KFEEHHE] 2021-04-12



