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ABSTRACT Objective: To evaluate the protective effect of orexin-A on the cerebral ischemia reperfusion injury in rats. Methods:
The physiological parameters were observed to define time rang by six rats before MCAO and after MCAO 2 h, 24 h. Twenty rats were
randomly divided into middle cerebral artery occlusion (MCAO) group, vehicle group, orexin-A 50 pg/kg and orexin-A 100 pg/kg group
(n=5). Neurological dysfunction scores (NDS) and infarct volume were measured at 24h after ischemia-reperfusion. The other sixty rats
were also divided into 4 groups (n=15 each group), the level of glutathione peroxidase (GSH-PX) and maleic diadehyde (MDA) in brain
plasm were detected pre-operation and at 6 h, 24 h after ischemia-reperfusion (n=5 each time point). Results: @ No significant differentce
was found in the pyhsiological parameters of rats before MCAO and at 2 h, 24 h after MCAO (P>0.05), suggesting that the follow indexes of
cerebral protection hadn't been influenced within 24 h after MCAO. @ Compared with the MCAO group and vehicle group, the NDS
(P<0.05) and the percentage of brain infarct were better in the orexin-A 50 and 100 pg/kg group (P<0.05); the concentration of GSH-PX
was increased and MDA was decreased in orexin-A 50 and 100 pg/kg group (P<0.05). Conclusion: Orexin-A might play a protective role
in the cerebral ischemia reperfusion injury in rats by increasing the concentration of antiperoxidase and decreasing the level of oxygen
free radicals.
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1 30 ik B 2 (middle cerebral artery occlusion, MCAO)A5 U i 1
Jey kb A R PR A, AN TR AR B Y orexin-A,
BTERFSY orexin-A i B I P-4 V2 45473 R 5 0

1 BRI

1.1 KIezh¥pFnsr4H

JAEHEYE SD KB, /R 230~250 g, A #% 3~4 7, %
PO 2 B R AEA LR B o Btk . AT V53 PO AR SE 2 AR
KB 20 2 BEHLS A 4 41(5:4 n=5). MCAO £ ,vehicle Zf
OB I P9 3 0 MR sy 5 0.9% A= B 7K ) Lorexin-A 50 pg/kg 41
Fil orexin-A 100 pg/kg 41 (B IL-FHE TS IR IS orexin-A). 46
UGS AR B R R B AL 4 20, B 15 H R BT RHT
FARSG 6 h.24 h ZAFE]A, BAIE A 5 R
1.2 K7 5K

Orexin-A 1 (JC# 1 BR300 A WIRHECR FRAA mDARAE, 757
it B 2H (vehicle 2H) g /E FER /K (0.9% 4 BER /K). 43 e H kit &
A& (glutathione peroxidase , GSH-PX) AP [ (maleic diade-
hyde , MDA & (Z AT E YRR R A F)

1.3 MCAO =& 5T

T3 I LY %:(40~ 60 mg/kg) BRI B , 242 vk ) 4 BRUOR Ml
A MCAO #6083, 85 FF I ERAS MBI e Jik , B v 40 g S S sl ik
BAes SUCFIRRI 8 — NI 0 . i 3 52 ek, —un ok
FERURTE , /NG A SIS Bk, A BELT SR R B 1
AT MR B e i A7 2 b J5 4l D e ab st o 0 KA i, g 2K
5, 52 R i R AR
1.4 A 3RS H0 0B 7T 25 )

JIIC6 HRER, SR FIARTRAA S o 2 W I K BRI, , i) L4
IR BB B I A A3 HT , B8 8 K BR A JIT A 22 14 S 0k 1)
WABSHOER A AU . 4 A543, R AL %)
1L 374X (PeriFlux system 5000 ; Perimed AB, Fi #1) % I B X 3k fiki
IR AT AR, W T PR ] o s 8 A A B e - v [ )
fiE b (bregma sUfE 5 1 mm, A5 5 mm), WLEETE VE 5 [R] 0]
i ML 37 2 R ARG AN B S A 20% AN FE 73 R A BE S L W 28] i
ML AR BRTE SR 2 S 3 P i Ik
L5 WETAHZIFES

RBUBR ILFFETE 24 h J5, 28 Longa 1143 £ %) MCAO
2] \vehicle 4] orexin-A 50 pg/kg 21 Fl orexin-A 100 pg/kg 21K
B T2 T2 neurological dysfunctionscores, NDS®) .
PER ARSI RN A A2 3hRe )1 A R T EE | B A0 fir
EEVERE NN 0 YRR TCI RE IR 5 1 SRR R A M A 5
2 Gy ) A ERS 5 3 90h ) Ze MABIRE s 4 24T B E 5 s R

BEfG 5 S RAET . GO , AR BN ol 1 5 A A rh i
(12PN
1.6 TTC fEiTEmEILER

1%04 2,3,5- &4k =< PUmk(2,3,5-triphenyl tetrazolium chlo-
ride TTOYEE H F A IR FE A AR 57 78K B 58 g
MEAT R VRO 2K BRI WSk JBURK L 35 K2R 2R
7K 10 min, Fif J5 K KR A B9 B AR, 00 2 mm 2245 (R B
JH TTC &5 10 min J5 4%Z 5 H B B2 (29 24 h), BULE @
SEII T AR AL HE AT IR i R A o A SRR ZH 2
FHEIE AL B A 53 E CREPERRZH 21 o MR A A 43 L
17 5 R E &

MCAO 2 ,vehicle 4 ,orexin-A 50 pg/kg ZH#1 orexin-A 100
pe/kg HASH (n=15) K FRA% BRI 0L P T R] 43y 3 A4S i)
JTARHET ST 6 h ARJS 24 h, BN SRR FEAHRE
AT ) R R BT BRI Sk IO , 43 s A i A ) 3 48, 129
FeB AR BRER KBBS00 . B I e S BB B L BIL(4C
3000 r/min, 15 min) B5.0>, HX IS WRAGI GSH-PX 1 MDA &
i, S PR IR W SR AR S U AR
1.8 St

JIA FERER G HER I SPSS13.0 #4734 1 Bkt
(xt )FIN, UL IH] LR R R 5 22007, i —2B i A] B
BERA q fikr, DL P<0.05 S a gt E 8 L.

2 R

2.1 MCAO X R 432 5 S 40 B g o i 7 A9 ZE 40

MCAO i, 6 H K REA AR 37.5 0.1°C, Sk i <5 Hr
PaO, Jy 89.4+ 6.3 mmHg,PaCO, &y 38.1+ 3.1 mmHg,pH
7.36% 0.01;MCAO 2 h J5, KRR 37.1% 0.2°Cahikifil <5 #r
PaO, & 88.9+ 6.6 mmHg,PaCO, Jy 39.2+ 4.2 mmHg,pH {H
7.39% 0.02;MCAO 24h J5, KEAIR 37.3% 0.2°Cahlikiin <5
7 Pa0, % 88.7+ 5.5 mmHg, PaCO, 3% 39.2+ 3.8 mmHg, pH {H
7.38+ 0.02, KETE =] A RERE A= BES B LA S 2
TGe i3 L (P>0.05), /R E/D#E MCAO &4 24 h N, KRR
AT R 2F VoY HAE BE 25 R PR I A =5 0 (A ARG 7 1E
AEHYIRE T UEAT o DRI i 3 I A 4 A SC IR A K BRUAE
MCAO J5 ¥R B A bR
2.2 orexin X} K FRAHEZIT A T4 IR AT

5 MCAO 4 .vehicle 20 A He, o il PR vE 2 h J5, B0
25F orexin-A 50 Y, 100 we/kg, A A BFEAL MCAO J5 24 h fii
S I P S R A D RE 43, R ARPPAN 552, H 4 2 LA

FHAGFE L (*P<0.05, 413k 1),

| BAKXRMERIE TR 24h 5 NDS 115 (n=5)

Table 1 Neurological dysfunction scores at 48h after ischemia reperfusion injury in each group

NDS Score (number)

Groups Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Average Score
MCAO group 0 0 0 2 2 1 3.8 0.8
Vehicle group 0 0 0 2 0 3.6 0.5
Orexin-A 50p.g/kg group 1 1 2 1 0 0 1.6+ 1.1*
Orexin-A 100p.g/kg group 1 1 3 0 0 0 1.4+ 0.9*

£ :*P<0.05 vs MCAO and vehicle group.
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i e 1L P HE v S 24 h,MCAO 4H I 8 38 5 FR 1 43 Le
50%% 4.6%, vehicle ZH iRAESEA TR A 43 L6 49%2 4%, i
TRHETEJ5 HE IR 45T orexin-A 50 5% 100 pg/kg B K FURAH L2
FUE 4 A5 38%+ 1.7%.33%2 1.7%, 5 MCAO F vehicle
M LE 35 R, 25 S B Gt 2278 U(P<0.05) ., 1 2b4f LR
7 Orexin-A St K RN 5H fiL FR-VE VE 840 24 h J5 B & A i 76 L
HHRPER.

801
=3 MCAO group

1 == Vehicle group
§ 60 = Orexin-A 50y g/kg
.‘—g Em Orexin-A 100y g/kg
> 401
<
A
&
T 207
Q

o
1

& 1 GSH-PX ZERZH 4R 51 3% /F BiE J1(**P<0.01,vsMCAO £H7Fn
vehicle £8)
Fig.1 The activity of GSH-PX in brain plasm (**P<0.01, vs MCAO and
vehicle group)
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I 57 B, DR I AR S B s 25 4 B R B A orexin-A 58 42 1] LU 3]
TRARZAZY, RS HT i st P T R kA SRR

ARSI 45 IR corexin-A 50 £ 100 pg/kg 1 i ST
AR E 43 H 5 MCAO Al vehicle 41 M Lt 3% F [, Kita-
mura E Z8 A (YBFFEM 8 /R I 2 ST 0.3 nmoL A orexin-A AJ {iff
PERNEOly s Ry AR e N I (EPOEA TN SR NN U R L
HIZSFRTCH 028 | X R orexin-A B 254 /R T g
BRI P A7 00 S PRl X3 ) R 48 5 [T, i 2 7
S PIRIE ST orexin-A TR IR M3 , 3X 7T HE /& orexin-A FAAERAR
FEFEA R —FhANE LR A0, Hirota 25 A AYRIFFT /s 0 28 1
$5F orexin-A W] AN R (038 AL A JLAS R e ) 75 Bk
021 53— F 53t B 7R orexin-A AT I8 o8 I 52 8t 2 5 B Ok i vk

2.4 orexin X}k FRANZAZN GSH-PX i& 1451 MDA &2 LR

5 MCAO 41 #01 vehicle AL, RTT AR5 6 h FIARJF 24 h,
B 513 b GSH-PX & R4S , MDA & &35, 7E orexin-A 50
1100 wg/kg 4, FAR GSH-PX &1L 5 ARFIH LA BT F e, H
HAEARG 6 h FIARJG 24 h, H GSH-PX #J [t MCAO 41 F1 vehi-
cle ZH 75 (**P<0.01, 40 &l 2); 7 MDA &R 6 h AR
J& 24 h ¥11t. MCAO 41 F1 vehicle 41K (**P<0.01, tnf&l 1),
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Fig.2 The concentration of MDA in brain plasm (**P<0.01, vs MCAO
and vehicle group)

RFTHIR TR W, e CoMETR 15 K B4 B e i -39 TR A5 A
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