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KAbstract]  Objective  To investigate the neuroprotective effects and dose-response relation by
combining JAK-STAT signal pathway inhibitor (AG490) with free radical scavenger dimethylthiourea
(DMTU) in rats subjected to focal cerebral ischemia/reperfusion (I/R) injury. Methods In all rats, the
middle cerebral artery occlusion (MCAQO) was produced by ocelusion of right internal carotid artery with a
nylon monofilament. One hundred male Sprague-Dawley (SD) rats were divided into ten groups according to
random digits table, 10 rats were in each group. The first experiment involved /R model control, dimethy!
sulfoxide (DMSQO) control, normal saline (NS) control, AG490, DMTU and combination of AG490 and
DMTU (A+1D) groups. The second experiment involved model group and three experimental groups in
which various doses of DMTU and AG490 were administered. The neurological behavior scores (NBS) were
assessed at 24, 48 and 72 hours after reperfusion respectively in both experiments, and all the animals were
then decapitated to determine the brain infarct volume after 72 hours. Results The values of NBS in A+D
group, AG490 group and DMTU group were higher than those in model group at 24, 48 and 72 hours after
I/R., and their brain infarct volumes were obviously smaller than model group as well (all P<{0.05). The
brain infarct volume in A+4D group was obviously smaller compared with AG490 and DMTU alone (all P<C
0.05). The values of NBS were higher and the brain infarct volumes were smaller in both high dose and
medium dose combination groups than those in low dose combination and model groups respectively (all P<C
0.05). In addition, brain infarct volumes in high dose group were smaller than medium dose group (P <<
0. 05), but there was no sratistically signilicant difference between low dose and model groups. Cenclusion
The combined application of AG490 and DMTU produces a dose-dependent synergistic neuroprotective effect.

[Key words} cerebral ischemia/reperfusion injurys JAK-STAT signal pathway; free radical scav-
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1.1 ERHYSARERH &:100 R SD X
B, KE 280~300 g, HEWEEKFEZR AP H L
B, Y ALEENETERE.

1.1 SE5 1. B M4 F AG490 X DMTU A
PHEFBERM AR . 60 RKBBEYLA N 6 4.
feH 10 R OI/R BERA B 24T I/R 84E, Q2%
T (DMSO ) xf BA 28 . 5k [ 4 20 min 28 4 I = 1
8RB 4B A 3% #9 DMSO 10 pl (£ H Sigma 24
B ;@B KNS A BN AT 1 h £ K
5 5 ml/kg NS; DAG490 4 : B M FT 20 min &4l
%28 v &t 1 000 umol/L AG490 (3 T DMSO #)
10 pl(ZH Calbiochem 2 &) ; ®DMTU 4 . §k M1 7§
lhEBEBEESRESE N 1048 DMTUGE T
NS #)5 ml/kg (¥£H Sigma 24 8)); @DMTU B4
AG490(A+D)4 - [HlBf 45 F DMTU 1 AG490.
1.1.2 SEH6 2. SREE AR i R0 & 0 AR) 8- 3 e
XFR, 0 RRREILTIEBA BAEKAS4H
A+D D FTHRIEKAAA+D D MER FKS
HA+DE), 410 H. 8. EEKEGHAAD 5
245 W B 2 3 5 1 000,500 F 250 pmol/L AG490
10 pl , BEEE S 10%.5%.2.5% DMTU 5 ml/kg,
FHrf AG490 ZE B M BT 20 min 4525, DMTU 7E ki
Hi1h &4,

1.1.3 hPHERH&:10 g/L RE L E 40 mg/kg
MRS B KR, AT KRR 37. 0~
37.5 C .3 Tatlisumak U515 535 BB N LLETH
MHAEESRAAMB NI RE EE LR ER S
K BB B B Bk B (MCAO) A, %120 min
B R R IREEEE.
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RS (NBS) , A TSR iE 6 N F - B £iEs
I8 0~3 4% ; PR shxt BRiiT 0~3 45 BB R A
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WKEE,24 b BB GEL -G ITEWE
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() FR - RHABEEFE9H (ANOVA)I it
% 40 [8] 5 75 1L 50 B I SNK 4 5% s NBS B P13 (FE
Y(M (range)) R . ¥ A IF & & (Kruskal-Wallis)
B, ZFFEHBEZERN P Mann-Whitney U K1
HEAT I LA P<C0. 05 AERARITHE L,
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2.1.1 W2THRHERE(E D:I/R 24,4871 72 h
A-+D 4 .AG490 # . DMTU 4 NBS BHE& £ T I/R
BRI A (P ¥1<C0.05), T 3 4 18] B 4& 4 N A [R5 (8]
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NBS #97% 4k t 8 (M (range)) on
a3 HUH I/R24h I/R48h /R 72h

IURERA 10 7.00 6~12) 7.0¢ 6~12) 7.5( 6~12)
DMSO x4 B4 10 8.0( 8~13) 8.5( §~13) 8.5( 8~13)
NS ¥ M4 10 7.5( 6~12) 8.0( 6~13) 8.0( 6~13)
AG490 & 10 10.00 9~14)* 10.5C 9~14)* 11.0( 9~-14)*
DMTU 44 10 10.0( 8~13)* 10.8( 8~13)* 10.8( 8~13)*
A+DH 10 11.5010~14)* 12.0(10~14)* 14.5C(10~16)*

H.5 /R EAHR P L. P<0.05
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DMSO st 84 10 45.4+4.6 [[DMTUH 10 34.745. 5
NS 3f 8841 10 46.6+7.3 JA+DH#H 10 16.5+2. 3

H:5 /REMG L. P<0.05:5 A+D 4§, P<0. 05
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A+DI# 10 11.5(10~14)% 12.0(10~14)"® 14,5(10~16)*
A+DUA 10 11.0¢ 9~13)* 11.5( 9~13)* 13.0( 9~14)*
A+DEZH 10 8.5( 7~12) 8.0 7~12)  10.0( 9~14)*

SR R R L .2 P<<0. 05: 5 A+-D N A [ #A th & .5 P <C0. 05
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WA 10 48.249.2 A4+DIA 10 28.946. 7%
A+D1# 10 16.5+2.3 | A+DI4 10 47.416.8
o GBAA LR, P<0-05; 5 ATDE B L, "P<0.05;
5A+D1 #H#, P<0.05
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BRI, KHH N . 5 EKERN DMTU EF
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iR N5 T AG490 # T JAK-STAT BB WES
B ETH— B E LEE T R4 ARSI
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i 5 ROS #1 JAK-STAT 4 %W BT A B4 45 I L &8
Z A FEEZEE M IE AT 8 R BB B R B
EBFILE R A AG490 1 DMTU £ aiF 2 &
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BT E AGA90 275 RE 4518 13 1M A% 57 B2, R R M
RiZEESLGTR. EEEEHE,DMTUHE
1000 mg/kg R & R IFE % KRBT {H7 MCAO
KB, % DMTU = 500 mg/kg LA EB},5h4) 1 B0
FTAME FET R Y&, XRNES DMTU £ &K
B REERAAE X5 MCAO W& H A
KM EEBRAE RSP RIOEADMTU 4

TREH BRI R. E AR

M F JAK-STAT S RERSHRAK.
W AT SEEEHIEEER,8F
AG490 J5 JAK-STAT 2 EMS SMIEE L ET
T EZA M. AR EFRES . RITE
ERPOEAREFAEHKSAEABATH
MM ERERR BHEERANREHE, S
FET-EQGOYO IR M. HEHER TNEE ML A E
ZFERBREFRQGERUSNS BETHRHE TR
FAYHRBIERASNAR HEZT . PHABESK
8T Al 5 8o R A K B DMTU 3 AG490 # ks
BB PN, AR RARR LR BB S
B E KB R AE.
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