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W OE HNN WEMEEEH Apelin-13 5 £k do- A 12 K A AER (ischemia/reperfusion, I/R) 47 4 52 F=
g R e Fva, JiiE AR kit #9 Longa &) 4E K R K% F 3h Bk [ % ( middle cerebral artery occlusion MCAO)
AR SD K ALY A B F R4 MCAO B 20 Apelin-13 TR, 40 6 R, J% 3 40 K RAT A %
A&, Morris 7K 2 g #m K R A e o 48 B AL | %, 95 6p iAo ) f R AT 28 R | F ( brain derived neurotrophic factor,
BDNF) #= Ras A B K% 5% W A (ras homolog gene family member A, RhoA) 2 %+ 2L, ELISA | 2 Bt A2 4% B B
(acetylcholinesterase AChE) KF, &R HEFRatarki, MCAO A X & 4{?‘#}5‘ Bt R BA 2 F K ik fe T RE 2
AR, B AR DI e F & ORBUR Y, BDNF £k T, RhoA & ikf» AChE 7t 3, 2 F A A% FEL(H
P <0.05) ;55 MCAO #:7 K F A8 AL, Apelin-13 FFRLLIZE 3) 25 4 B &, #5450 8] A 3L K, ks Zh R AR A, b 18k
AR IEAK, F & R E3E I, F 374 T BDNF £k 69 kA= RhoA Rk e99t3, Mm% T AChE E71 3, 2 LA
%t EX (3 P<0.05), 58 MIEEEH Apelin-13 T 5K & By ph M s sk e - B3 2 A5 K R AT A A= 52 37320
Ik, AUk T Ak 2 il it IR 2 BDNF &k (474) Rho A & ik = AChE &Mk 59,

KBIR  Hed bR EF T Apelin-13; i sk - B E B ;47 A F A Fe AR
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The effects of Apelin-13 on the behavioral and cognitive function
in the rat model of focal cerebral ischemia-reperfusion

BAI Bo,CHENG Baohua ,WANG Chunmei,PAN Yanyou,CHEN Jing
(Institute of Neurobiology , Jining Medical University , Jining 272067 , China)

Abstract: Objective To investigate the effects of intracerebroventricular injection of Apelin-13 on the be-
havioral and cognitive function in the rat model of focal cerebral ischemia/reperfusion ( I/R) induced by the
middle cerebral artery occlusion( MCAO). Methods SD rats were divided into sham operation group, MCAO
group and Apelin-13 intervention group. The behavioral function was measured by rota-rod. The cognitive
function was measured by Morris water maze test. The expression of brain derived neurotrophic factor ( BD-
NF') and ras homolog gene family member A ( RhoA) in the hippocampus was detected by Western blotting.
The activity of acetylcholinesterase ( AChE) in the hippocampus was measured by ELISA. Results Compared
with sham operation group,the time on the rota-rod was decreased significantly in MCAO group. And the cog-
nitive function was impaired which was described by the increased escape latency and decreased the number
to cross the original platform in the Morris water maze test. Subsequently,in the hippocampus the expression
of BDNF was down-regulated ,but the expression of RhoA was up-regulated significantly. The activity of ace-
tylcholinesterase ( AChE) in the hippocampus was increased markedly. Compared with MCAO group, Apelin-
13 improved the behavioral function against the dysfunction of behavior induced by I/R damage through in-

creasing the time on rota-rod. The impairment of cognitive function induced by I/R damage was reversed be-
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cause of the intracerebroventricular injection of Apelin-13. The escape latency was shortened and the number

to cross the original platform was increased compared with MCAO group. In addition, the up-regulation of
BDNF and down-regulation of RhoA were inhibited due to Apelin-13 injection. The activity of AChE in the

hippocampus was also decreased induced by Apelin-13 injection compared with MCAO group. Conclusion

The intracerebroventricular injection of Apelin-13 improved the behavioral and cognitive function through reg-

ulating BDNF and Rho A expression in the hippocampus.

Keywords: Ischemic stroke; Apelin-13; Cerebral ischemia-reperfusion; Behavioral function; Cognitive

function
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(brain derived neurotrophic factor, BDNF) Fl1 Ras J&
NN 5 A (ras homolog gene family member A,
RhoA ) J&: i L Y H ZHE H N 5, 517 8 FIA AL
BEIIARSE L A A, i 258 Bt 2 EIH AR ( acetyl-
choline, ACh) 7RIl LA 2 55 T IA M I RE Y
P, o IE AR 2 BE AL 5 A, £ T RE R 7 ( acetyl-
cholinesterase , AChE ) % . i I i), AChE Bl
B, ol ACh B, AT 5 EAT A FIIA KRN ) RE F
(G

FATLAHT 5 4 B, MK 2 332 5 Apelin-13 %f
Longa :HI/E ) MCAO 5l it 4 filg 4% v O BRURSE B 2
AMAERIIER, UGS T 2D REPEor, BEAK T 1k
TESCARTR, AR T R o R E pf 2 D0 P T, 0% 1
W JREST . ABIFSTAE LAY b, BF 5 00N 5
S5 Apelin-13 3of 2R Bl Jay P i ke ot --F 98 S AU A7
TN RN B B8 10 2 R, K ¥ 2y BDNE Al
RhoA AR

1 #MBR5FZE

L1 ZBRshh B

SPF 2% fit B ME 1 SD KL (280 ~320g) , iy 11
RGP 2 ey A BR 2 w2t (A 4% IE 5 : SCXK
20130001 ) o I (14 2l 1) 5 56 AP 8 18 ] 5 S
SR IR R4 R, Sh4 i 3R 7 TRLEE F2 il ) R
(22 £1)°CF MR N (55 £5) % ,12h B I 7
W, BBREMYOK . SREYIEST T R B 4
AT AT TR 8 R R R LR R IR G SR

95 K K B e o 3 4l X IR 2 MCAO #5454 21 A
Apelin-13 T4l , f41 6 H.

1.2 ik

1.2.1  JRpkbPEMidkam MCAO #5578 i) il 25 F1 245 1)
PR BEAUZH N Apelin-13 520 2 B el (1) Lon-
ga JHIAE ) MCAO Jing e i - P 45570 . KRR
RIS 120, 287K 2h, B 10% 7K A& 1% (0. 3ml/
100g) 2818 s V2 SRR i, S0 1 AR U FF B2 ik, i
91 B AR AT SR Bl ik (CCA ) (Siohgh ik (ECA) |
FN B (ICA) 454045 ECA J¢ CCA 3 .Lovifi , ik
Bk e A M ICA, CCA 3 AL TR 2542k, 4K
J& A CCA 59— /e 248 5 Al CCA 1)
g tm AL R BEZ) (18 £0.5)mm |, 6Rifl 1h
J& , 18 M R b e A%, il LSk v Bl i 2 CCA N R
o BRAEERUG , FAREGH O, G5 TR s al ik
MAEI (K 1) o SR)5, Apelin-13 ~F FT4L T4 ] ]
i 2 20 v O A, T s T 4 Apelin-13,
3pg/d, 3 30d, BT AR SRk, A% T
AT 0

MCA

ECA ICA

CCA

#E: ECA, #4bshlik: ICA, HABK;
CCA, Fashik; MCA, Kl

B 1 MCAO & %1%

1.2.2 o7 RPRACRIN 0 55 e M SO A T s
KRz sh P ae 15k, SD K EAE MCAO F
ARETESEZR 1, 0 5% K AR5 1R L i 45 B
(], AU I 110 SR N E] g 3ming, A FUR B A



TrT R

&

Be=F4k 2017 4510 A58 40 %555 5 8] ] Jining Med Univ, October 2017, Vol. 40, No. 5 + 309 -

W MR 5% Sl 3 0 10rpm, 573, AR B H
R BRI 3 Y, 4 PR Y 3 22 1] f) (] B 2 15 min
SRJE TR 25 114 Apelin-13 25 27 K471 Z5
3d, 56 30 RPFATHLIN K BRAEFE R b 045 BE ],
ORI 3 U, BOFRIME . WA 2,

1.2.3  Morris /REFHRM KB TICIZIHE
K KGR B HEA T 8 LA T a6 A 25 TRl R R 1, 7K
B ASem KT 17 & 2em, H S HEATE CLATAT
G, 852 2H R BT 24d IR 3T KR B I 25,
KRBT K 4 > G BRA I8 A B A K b 3
4 U, 2 YN ZxIa] B s 1] 2 30min , 32 5% R B A
KRR E B ARV 6 i SR ] R e kAR
o SRR EE 90s N T4 B H bR G IFEF &5
AR 30s KB, ISR ] . R K BLAE 90s
WARES BRI 5, W51 5 KB FF5 1R
AET- 5 FA5 8 30s J5H BT , it i) 2k v AR
DS 90s, 4% FiRJrkiE LI %k 5d J5, LIS 6
FAC R RE R 4 YR R 30 1 - X (A Ry
R R EUE AT 1 L I g 2R . @ i AT
sE R UG , (BB 240,58 7 RIS & 0 KR
TE 120s ZF8F- 5 YR 23 [ R R U Y SE 0 45
Ko A2,

1.2.4  GyElili et AR 30d J5 i 1 i 44
10% 7K 5 FE , WSk UK, UK E 3 854 i B 20 21
B Tml RIPA 243 F1 10l PMSF 347 240 , 1
FORIFRZHE,4°C, 12000g 5.0 30min, J_F 7 B0
A4 xHH EAEZ M, 100°C 28 PE 10min, SR )5,
AR B AT 10% 3N 9 Tt 22 BE i L Kk ( SDS-
PAGE) , TEfLINA 30pg S H . HIKEHRE, ¥
HEFALH] PVDF JEE L, 5 JE] E] 2 90min , 5 i
J&i 5% e 9B E A Lh )5, 2050 indn A BDNF (1
1000) \Rho A(1:1000) Fil B-actin —HLHL A ,4°C i
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