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Effects of cinepazide maleate on IL-13 and IL-6 expression and neural function in

rats after focal cerebral ischemia/reperfusion

Huang Yanling' > Qin Xinyue' Wang Tianzhu' Wu Xiaohui' 'Department of Neurology First Affiliated Hospital of Chongging
Medical University Chongqing 400016 >Department of Neurology Emergency Medical Center Chongging 400014 China

Abstract Objective  To study the effects of cinepazide maleate CM on the expression of TL-13
and IL-6 and neural function in rats after acute cerebral ischemia. Methods Forty-eight adult male SD rats
were randomly divided into a control group a sham operation group an ischemia/reperfusion group and a CM
treatment group. On the 2nd and 7th days after ischemia/reperfusion HE staining and immunohistochemical
assay were employed Lo observe pathological changes of brain tissue and detect IL-13 and IL-6 expression in the
cerebral cortex. Additionally the water content of brain tissue and the neurological function scores of experi-
mental animals were determined. Results On the 2nd day after acute cerebral ischemia the CM treatment
group exhibited more survived nerve cells significantly inhibited expression of IL-18 and IL-6 P <0.01 and
no obvious improvement about the brain water content and neurological function score P >0.05 in comparison
with the ischemia/reperfusion group. On the 7th day after acute cerebral ischemia the expression of IL-1§ and
IL-6 in the ischemia/reperfusion group decreased as compared with a previous level P <0.01  accompanied
by improvement in neurological function P <0.05 . Such changes in the CM treatment group were more sig-
nificant P <0.01 . Conclusion CM has certain cerebroprotective effects against cerebral ischemia/reperfu-
sion injury in rats the underlying mechanism of which may be associated with CM inhibiting IL-13 and IL-6 ex-
pression in brain tissue.

Key words cinepazide maleate focal cerebral ischemia reperfusion IL-13 IL-6

Corresponding author Qin Xinyue Tel 86-23-89012478 E-mail Qinxinyue@ yahoo. com

BEEE FHA HEIE 023 89012478 E-mail ginxinyue@ yahoo. com



533 A6
2011 4E3 30 H

o= %

NI
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 33 No. 6
Mar. 30 2011 597

MR B F s B A BT AR B 2 W5 B Z A HILTHI
Kot 22 W ML PR e S i S5 55 R ot P s 47 %%
PIAHSG " 0 3 T LV 9] S R R AR R FF 4% cine-
pazide maleate CM W] i@ i 1 i ff
ADO  FyREAR FEARSEFE 14 BRI AT 42 i il A8 A il 3
i OSEE R ARSI S CM R R R Bk i
Ja RIEMLE AN K-1B interleukin-13 IL-1B
-6 interleukin-6 IL-6 [1)3%35 K it 28 D RE M v 2H
LTRSS 53 KP4 CMX e i 44 fii
P A

1 HRSH®

1.1 %Bshmh 45

BUARHENE SD KB 48 H iy E REERI R 2 5250 3 4y v 4
i SPF 2% {RJihE 250 ~280 g HZBEHLECT RIE A IEH 4
BT AL Bl AFEEAIR CM AT Bl 12 2 40l
BRMFRERES 2 7 d BB AL BT 6 H
1.2 xthdb Rk

CM fydt st PUsRAE My il 2457 IR B 2E 7 HLA% 2 ml 80 mg
THAEE S L BV # KT S5 CM 3.0 mg/kg iy PEA A4 21
KR
1.3 KBPshpkm & MCAO #EA a4 44k

Z: M8 Longa Fll Nagasawa %5 AR F3.5% KAE
B 1 ml/100 g MRS BRIEFREL  HERRERS 1Y K B EM:L
B & RXIHRE SIXEREID SUEHY O REFSEL
ML FONSHN Bk LI ko2 W F3ish3h ks
s b) F ) S5 Sk AR LR 18.0 0.5 mm 58 A BH 7 RIiA
KM s PR LA ek A 00 Grun 2 h 5k B
2 SCOUERRETE BRI PR R AL Y P 28 D RE DE 43R
Zea Longa P43k * 1 ~3 43 A4L 0 4014 434 94 kk %1
TRAH) AR BORE S J IR PO BT Js i il 3 BB BEBLAR T
1.4 mEeaRARE0 2

A HTEBR MRS 2 7 R&W 3 HOR AT I 215%
KEME KR RREEG SRk 8K T 308 1
P M-S S E S B SEALIR RPN B 18 =0 =0/ N
TRRAA T FERRE TR E K&

TokE = RSO - TR /IR x 100%
1.5 e HE £ &40 [L-1B 1L-6 iz samibs 3 &

A AE BN PR RS 2 7 RS 3 RRRAT HE Fifess
At A RRURBEREE S IF g AR BEER K 5 4% Z R
A 150 ml SHATHE WSk UG 4% ZRFRSETEE 4 ~6 h
SRIGTIN 710% CBE PR AT R RJE 8 wm  JUHH A2 T )
F4r g HE e f s d gk e s AR A S-p
2 DAB W FTHIHCIL-1B TL-6 (— Pk a2 1:100 1 H
TR AR AT S-P RIAAL T AR & ot Pz AR 4wl S it
oS AL PR BRR G UL T4fAE TL-1B TL-6 FHER Y
DL FE(E ] Image Pro Plus 6. 0 F{FEATINE AAAEMES
IR AR

adenosine

1.6 “itFa

Bell v+ s Fon R AT SPSS 12,0 Geit kA7 47>
Br SEPEBORHE N LA T « K36 211 HAeAT B N 3R 7 22 0 i
FEFFEBORUAT R AAG 55

2 HR

2.1 AZaeiEn

R4 Longa M # £ DI BEIT 7 5% 3 MM KRS B
5/24 20.83% 2 4ridk 15 1 15/24 62.50% 1 4riydt 4
H 4724 16.67%  SHARBAOMLEIIREES LT FESLMN
RS T K MARRITFHRATN R SE P<0.05 It
Ah CM 3477 20K A 20 T i e 2 A 0 e ot 94 7 41 o O
i P<0.01

x1 HFAXRROBETEE2 7 RGEIHRETS

n=6 xzxs

415 $i2 K BT R
e - 2 2.08 +0.67 1.33 £0.52°
CM {RY7 4 2.00 +0.60 0.50 +0. 554

EFE BFAREITFSH0 a P<0.05 SHh FBH#ES 2 Rk
b P<0.01 L Bzt

2.2 JmtAsi HE # &

BN FEEFEE 2 K CM IR P4l S H A AH Lt 3R
PO B AW X G/ ARAF T3 G A0 9 hE 5 07tk %
7R CM 7E R AR &4 TR B M A E T Blaln 7
HIEEE T R CM Ry A nT WLARAE X 5t B i #e R E ke 1120
I RTAT Y
2.3 mALRALSKET

SIEHH B AT AR M el FE 1 2K BRI 2 4 55 7K
BN 2 KRB EFE P<0.01 Bk Mz #EGE 1
e FIEBARMMTARLYL P<0.01  CM JAIF4LAK B IR 41
A EKESHN FE T A I L FEIT %2R P>0.05 &
B CM I35 R e K M Ve TLak 2

®2 BRAXRRDBETIEE?2 7 RBROMKARS

KEME % n=3 x+s

205 H2 K EINIDN
IEFH 75.14 +0.57 75.69 +0. 19
FARA 76.22 +0.33 75.50 +0.96
T i P A 86.23 +0.452 77.48 £0.87%
CM 574 85.60 +0.24° 76.95 £0. 56"

a P<0.01 5 EFMRMFRUAILE b P<0.01 552 Rk

2.4 IL-1B TL-6 & &t kik

TEBM AR 2 XK SIEFARETFARA LR §un
PR TL-18 IL-6 B PEpLm B EM g P <0.01 L
FHCM 35 4 A BB I P 04 98 9 Js2 o7 1 7 30 gk 75 81 ) 8 kg 5
IL-18 K IL-6 MR B hk i P U (R P <0.01 =
Bl FREFESS 7 R CMIRYT ALK B IL-18 IL-6 ik /K F- 1
Bl R TR AW P <0.01  H IL-1p MEILJL
FRBNEHIKFE P>0.05 LK1 2 $%£3 4



5533 B4 6
598 2011 4E3 A 30 H

B O= K OBE K
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

E A

Vol. 33 No. 6
Mar. 30 2011

A~D SR AHEFHE BFRE b Fi#EEA CMETA%E2 K E~H S5 AEF4 BFRE b Fi#EEa CMEFaA%T X

1 BAXRBRNBETFE2 7 REERIL-1g 2RALRE

S-P %200

A~D EFH BFRME ool 7 A%F 2K E~H EF40 BFRY el 75057 X

B2 RAKRRMBEFRE2 7 RMERIL6 RRALRE

#®3 BAXRBROBEEEGE2 7 XBOMER IL1gH
HBEEME n=3 x*s

415 H2R TR
EHA 0.204 +0.017 0.203 +0.018
BFARA 0.212 £0.015 0.206 +0.020
e i TV 2 0.301 £0.0172 0.256 +0. 0472

CM ify7 40 0.260 +0.014% 0.211 £0.032"¢

a P<0.01 5 EFMAMFRAE b P<0.01 LibhFiix
%2 R# ¢ P<0.01 5éh BiiELK

R4 BAKXREBMMERTIL6 HAZEE n=3 vxs

215 H2 R ENIPN
EH4H 0.192 +0.007 0.190 0. 008
fFAL 0. 198 +0. 006 0.194 £0.007
e PR V20 0.253 £0.011* 0.233 +0. 005"

CM JRY74H 0.227 £0.0092¢ 0.217 £0.010%°

a P<0.01 5 EFMAAMFT R4AE b P<0.01 5ok Fiffix
%2 R# ¢ P<0.01 5éd BiiEsLR

3

05 B EE B 2 —
H

S-P %200

Wi

A AR L P 8 7 R JRE R T 0 S5 PR 2 o ik
A A P I R I - AT T i

2RV I St 4 P 7 R 3 A 28 PN 0 U B B R T T
fezEL DA IRSEIH F o TNF-o

IL-18 1.6 %

AN IR T o A 3R 4 22 o 9 P T 2R 45 B I 1 4

" ORARONL” I R PR A A ) SR S S I )

SERl Horp TL-1B A TL-6. f) 3 2t 3 2 R o o o 2 40 i

T

TNF-o IL-18 IL-6 AHEAEF MHE{E#E {2

TR T e Ras W AR {2t NOS
A i NO BN 7 S B A I A A S
R IR T Bk L2 )2 43

CM 1B 3 — AR IR R IS F5 P00 © 7 iz ]

TR BRIGITINREEISESN BB TR T LA Al



533 A6
2011 4E3 30 H

Bk

%

ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

=S 3 Vol. 33 No. 6

Mar. 30 2011 599

O NUREZE 2t S 53 0 - 3 R il A
A DRI ITACHE ek DO0 JRE T B o it D ol 7 e ol 4
P HED AR IALE B S v T i b
R WETR WUBS R RS A ot il A5 P38 L AT o
MAEY SRR FEPUES R 1Y 9 ik 20 20 A A A Y
FHRE Sy $2 = A M Pk M BRI BE ) PR 4P A0 L T
AE HINLLA0 M B SRR TE RE T A0 AR Y 2R
B AR RL S

iy HADERsh P a5 xs CT Ry 24 384 H] K&
BLEIEAT TR °7° (HR AR I fi i 48 007 K% i
ARWLBR IS 22 A PR ik il s A R 22 DR AP A
FHRHAHL 1 /0 WAl ABFSERB] CM BRI
KEZHE MCAO Jr 2kl RJEH 2 7K RAEANN
P TL-18 TL-6 fyY2K  BC3E il 2 S0 B 25 K K B
MZTIEE BEHT CM XS A Bk if P v 403 0 A7 4 7
(ERTERATA SR IF R L I CM fE i3 M il
M5 E ARG ARJEEE 2 7 K1 CM a7 2H K R
HAE KB I PR T A8 fk P >0.05
XSGR CM Y il O/ 4 VR 1T -5 30 1 Bl 9 2%
A TS e il i AR T A ENL
AT RE R CM RE a0 A 400 i B I g 9 A A8 3R T
i) S b S e R e A A Y AN R K EIRE oy
HRUTERR IR A R R PR R e i 453 45 P
FHUH T B ARSI i e
TEAZARB M AL T AT 30 1 2608 R R Tl ) R
Az AR = ) —— U fe B4R TR 2 Ak
Ay Ay, Ay AR TR REZRIE Y RN L
REA I MG AL DA 555 e 0 P8 3 5 1S 1Y TNF -
E IR M8 H o macrophage inflammatory protein
a MIP-la FIIL6 SEMAEM " WUH TR
FEAMAS T 4 i N 35 4 75 4 iR 3 T 32 AR PIL 1 1Y)

b0 P SE K T AR P2X,/Cat AR
AKX

CM T S 800 P U B B T
WL KBRS A & HEANI P T 118 116 f9 %
i IFECE TR RAR T BRI
P (LA e 0 450 TR 5 f 1 3
U I T4 I BRI PR 0 PR B 43 AL A it
B

£ Sk

1

12

13

15

Basu A Lazovic ] Krady J K et al. Interleukin-1 and the interleu-
kin-1 type 1 receptor are essential for the progressive neurodegeneration
that ensues subsequent to a mild hypoxic/ischemic injury J . J Cereb
Blood Flow Metab 2005 25 1 17 -29.
Longa E Z Weinstein P R Carlson S et al. Reversible middle cere-
bral artery occlusion without craniectomy in rats J . Stroke 1989 20
1 84-91.
Nagasawa H Kogure K. Correlation between cerebral blood flow and
histologic changes in a new rat model of middle cerebral artery occlu-
sion J . Stroke 1989 20 8 1037 -1043.
o SC5% wuk . PARE SR AL B R B A e i RS R
PN R SR SY ] . S SRR R E R 2006 28 7
694 - 696.
SR BETR UME. o AT 2 T ke R R 5 e 24 R I R
gk ) . hEIGREZBIF L 2002 76 7002 -7003.
HEZ B SeXBl . HoRMRBNR TR E % LSk -
RO R S ORI SE T . @A 25 % 2%k 2008 24
5 420 -422 466.
ket A BEIRE SE SRR R R USRS £ 1
FIRCREYSEIRHTSE T . B FARZ 2007 20 7
583 -587.
JREE RIRE BUEE AR ThORMEEIR TR I RS i £
M1 BRSS9k 2006 5 4 319 -322.
Saransaari P Oja S S. Mechanisms of adenosine release in the develo-
ping and adult mouse hippocampus J . Neurochem Res 2002 27
9 911-918.
Zalewska-Kaszubska J. Neuroprotective mechanisms of adenosine action
on CNS neurons J . Neurol Neurochir Pol 2002 36 2 329 -336.
Montesinos M C Desai A Delano D et al. Adenosine A2A or A3 re-
ceptors are required for inhibition of inflammation by methotrexate and
its analog MX-68 J . Arthritis Rheum 2003 48 1 240 -247.
Mabley J Soriano F' Pacher P et al. The adenosine A3 receptor ag-
onist N6- 3-iodobenzyl -adenosine-5'-N-methyluronamide is pro-
tective in two murine models of colitis J . Eur J Pharmacol 2003
466 3 323 -329.
Dowdall J F Winter D C Bouchier-Hayes D J. Inosine modulates gut
barrier dysfunction and end organ damage in a model of ischemia-
reperfusion injury J . J Surg Res 2002 108 1 61 -68.
Hasko G Kuhel D G Nemeth Z H et al. Inosine inhibits inflamma-
tory cytokine production by a posttranscriptional mechanism and pro-
tects against endotoxin-induced shock J . J Immunol 2000 164
2 1013 -1019.
Yang D Zhang Y Nguyen H G et al. The A2B adenosine receptor
protects against inflammation and excessive vascular adhesion J . J
Clin Invest 2006 116 7 1913 -1923.
Yrfs 2010-10-27 f£[@ 2010-11-24

St EHE



