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Effect of Gridi-13 on expression of NSE, TNF-a, and IL-6 after focal cerebral
ischemia in rats

TIAN Cai-yun, ZHANG Hao-nan, HE Jing-bo, WU Hai-jun, QIN Jian-min, XU Ji-hui, YANG Yu-mei
Institute of Cardiovascular, Baotou Medical Collage, Baotou 014040, China

Abstract: Objective To investigate the roles of neuron-specific enolase (NSE), tumor necrosis factor-a(TNF-a), and interleukins-6
(IL-6) in serum on focal cerebral ischemic injury of rats as well as the effect of Gridi-13 on them. Methods A total of 360 male SD
rats were selected. They were randomly divided into model group, Sham-operated group, Gridi-13 large dose group, Gridi-13 middle
dose group, and Gridi-13 small dose group. Each group was randomly divided into 1, 6, 12, 24, 72, and 120 h time phase groups. The
middle cerebral artery occlusion (MCAQO) model was established by modified Zea Longa thread-occlusion method and the contents of
NSE, TNF-a, and IL-6 in serum were determined by ELISA method. Results The expression of NSE, TNF-a, and IL-6 was very weak
in Sham-operated group while rising after the cerebral ischemic injury for 1 h compared with the model group. The peak values of NSE,
TNF-a, and I1L-6 appeared at 12, 24, and 24 h, respectively and then going down gradually (P < 0.01). Gridi-13 in each dose group
could predominantly reduce the nervous function score and the expression levels of NSE, TNF-o, and IL-6 were remarkably inhibited
(P <0.01 and P < 0.05). Conclusion Garidi-13 has the significant protection on the cerebral ischemia injury in rats, which may be
related with alleviating neuronal damage, regulating inflammatory factors, and relieving the injury of brain tissue, so as to play a role of
therapeutic action in cerebral ischemic injury of rats.
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2y, {EHPARRIEEAT R DI KR, [OREE 2K
FETAEZMVER . Forh SRR E = KRR
Z—, AR S T EFRE RS AL AT
FOHHO RIS 29 H-13 (LA L=,
CATHFST 2N B 52240 1 361-13 Soh B P05 HAT
B AR VR, ASSCE0 82 T H 13 o) Al
AR AR AR DI RE DSy PR TORs e REA LI
( neuron-specific enolase, NSE). IR ZEA 1 -o
(tumor necrosis factor-o,, TNF-o.) F1[3 41 i/ -6
(interleukins-6, 1L-6) FiEEm, SKiE—PHIE
H 3th1-13 X o SR i 453455 CRA (/B AL o
1 #7#
11 Wz

SD KHl, MMk, W&, 360 M, A= (200+
50) g, LR 2450 S I SRR A AL, VF
AES SCXK () 2011-0012,
1.2 #HE5RF

W -13, PN 5 SRR Y SR 2 I B A
(G Z224)7, k'S 080905; fttbb 24, kil
AL TS5 HE 434, NSE. TNF-a. IL-6 (ELISA
20 WG, BRI A F R
13 FEU:E

RT-6000 4= F #h ks 1 - RT-2600C H ZhEARHL,
FLHEFEFAR; MTS 2/4 fbrtidiR Gids, FE1E 1IKA
AF]; TGL-16G fyid B0, Lifg e s RBHARARAL
s 2R K EOHL, 15[ Bigestratus 2
Al; SL202 WL R-F, BRI AAES) .
2 Hik
21 DEARBHHE

360 HHEME SD KEBEHL Y by B, KT
AR, " H-13 K. 1. /hlE (0.24, 0.12. 0.06
olkg) 4l. BRLIBENLIT S 6 AN E R 7 i i i
RS 1. 6. 12, 24, 72. 120 h, #FAMEAH 12 K
KBl BE254 KR ig 4525 20 mL/kg, 1 ¥k/d,
B SR T RS TR EIK, %8274,
KIRG ) Lh JE &, GRS AR 25T .
2.2 FNEtIMARE R & RBEThEETES

K FH G A2 v BIE JRy A M A e K BB /e
(22 CHEMET, K ip 3% B 245 (1 mL/kg)
JRIR i, AMERE e o BRI RS, SOE AR AT,
BZFT LA B 22 A3 sk (CCAD. Sil4ha))
ik (ECA) RIFHANZIK (ICA), I e l&a:
fL, 454l ECA. CCAIlrvifi, fEICA 5 ECA 73X

MBI — V I/, 2 ECAL CCA LUME 111,
i) ICA fi NFe 2k, BRIy JE, [l vr, kgt
NIRRIE N (2042 mm (A XAS). 454
ICA [5E Lk, BRI Kk, RFARA
70 AT EaR [RRE V20 K BRI g, A
DIFF Rk, I8 40 25 DA S 25 FLAL B, AN 2 b 3
X% 4K B RS SR ] Zea Longal®F 4 bk kAT
PZTNREMIVESY, 0 J3: AR IhReH AR, 1
gy ARETEAAPEAMUFET: 2 48 oMU,
BB RIS 3 75 Wb 4 7 ABEH KT
B, BIRWES, LLHBL Homer 7E CRIMARIR R B4,
2RI, BEFLAE /N LU 1<V <4 F IR
Iy, HABGIER
2.3 MiERIEMRBINE

TEGR IS 85N AR R, DL 3% L L2248l (1
mL/kg) RIEE R, A8 B0IKEC, S0E B2 i
i, KH ELISA B Sl fin i NSEv TNF-a.
IL-6 fI7KF.
24 FitFESHFE

Hi K SPSS 19.0 Ge v AR AT B Ab B 4y
BT, BT Bt BRI X £5 Kon, BEEARIYEEL
ECFHRREA t K250
3 #£R
31 XHETIEETES BN

SEREOR, SBFERAE, BRI RAS
AR A DI REVE 2 3 W 2T F R (P<<0.01), Wil
KBS e ek P e 0 RS 2R S04 Dy s 45 B RIS el -13
K s AR SERA L, KL IRV
ISP (P<<0.01); #FIEAZ AR, KR
MEDIREVE S AR E . Wk 1.
3.2 W IiE NSE B9

EETF AR, AR 2 25 i AH K B3
NSE T AJ5 12 h [(5.914+0.45) ng/mL] &%k,
W MR, BSR4 (P<<0.01); 1
Hitli-13 K. o AR AR RS o NSE
TP AR TR A (P <<0.01); & FH4H 2 1) Lb A
KB NSE AP AR W 2 7o WK 2,
3.3 W1E TNF-o BIS20E

PRI, BRI RS+ TNF-a 7K
PRI (P<<0.01), #EHki 1 h J5HFas BTt
24 h ik, FER T IA (1277.214£10.49) ng/L,
Z GBI N B, #] 120 h WA AL TR s KR
[ (994.89431.82) ng/L]; SR L, W H iti-13
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S LN 1 e G T (A 3 N W (T
TNF-a /KF (P<<0.05. 0.01); & FHE4H2 [al kb4,
KB T TNF-o KPR B 2 7. WLk 3.
3.4 XmiE IL-6 BISZM

BB TR A, AR ALK i 1L-6 7K
BB TR (P<<0.01), Rl 1 h J5 IL-6 ik E T

U EFE, 24 hiakEig, BUEEREN (861.18+13.64)
ng/L, ZJair RFE, 5120 h IS (781.19+
14.31) ng/L; SR, WHE-13 K. .
INF B ZH S PR T S A R B i 1.6 7K
(P<<0.05. 0.01); #7lEdlzmtbi, K
IL-6 /K P AR 22 5. W3R 4.

Fz 1 BHI-13 ELRRHEN B ER L KR ZNEEIES RN (x+s,n=8)
Table 1 Effect of Gridi-13 at different time phases on neurological score of rats with focal cerebral ischemia (x +s,n=8)
3 AEgkg™) F I AP T RE PE )
1h 6h 12 h 24h 72h 120 h

TR — 0 0 0 0 0 0
FIE — 2.384+052" 2.384+052" 2.38+052" 2554046 25040537 2504053
WS [ d-13 0.24 1.46+049% 1574+053% 156+0.38% 1.71+0.46" 1.384+052% 1.1340.35%

0.12 1.43+046" 150+053% 155+0.46% 1.62+0.44"% 1.36+044% 1.334+050%

0.06 1.52+0.35% 1.414+052% 1.48+052% 1.64+050% 1.494+050% 1.444053%

SETARLALE: TP<0.01; S L. #P<0.01, FEMA

P < 0.01 vs Sham-operated group; *P < 0.01 vs model group, same as below
*z 2 1EHi#-13 EARRR A S EMNERM AR MES NSE 8950 (x+s,n=8)
Table 2 Effect of Gridi-13 at different time phases on level of NSE in serum of rats with focal cerebral ischemia (x +s,n=8)

NSE/(ng-mL™)

=} = -1
A MNgkg™) 1h 6h 12h 24h 72h 120 h
BFR — 048+0.23 0464014 0504026 0.39+£0.13 0364011  0.44+0.10
LAY — 4344036 537+0.12" 5.91+045" 5674030 4.28+1.05" 3.84+0.12"
I Hth-13 0.24 0.82+0.18% 0.784+0.13% 0.77+0.06% 0.81+0.12% 0.844+0.11% 0.58+0.08%
0.12 0.79+0.20% 0.774£0.10% 0.82+0.10% 0.89+0.09% 0.884+0.09"% 0.66+0.13%
0.06 0.78+0.04% 0.8240.11% 0.7940.01% 0.82+£0.07% 0.884+0.06" 0.80+£0.14%

# 3 MR RHE-13 EARRRMEN B KR ARMES TNF-a 89520 (x+s,n=8)
Table 3 Effect of Gridi-13 at different time phases on level of TNF-a in serum of rats with focal cerebral ischemia (x +s,n=8)

TNF-a/(ng-L Y

=] = -1
A k) 1h 6h 12h 24h 72h 120 h
EEZN — 119.43+ 3.88 102.324+ 4.12 110.35+ 2.33 08.78+ 4.16 13691+ 4.66 110.51+ 3.03
et — 549.25+33.19" 658.22+23.28" 778.44+10.29" 1277.21+10.49" 888.21+29.51" 994.89+31.82"
W Hth-13 0.24 338.43111.65" 361.58429.87% 4412742059  950.39+21.84% 4912741675 472.77+19.37
0.12 31542416.58* 353534+15.32% 465.10+£20.17F  854.42+16.38" 384.85+22.46% 614.69+21.07
0.06 308.234+21.97% 397.94+1559% 4465041854  839.264+21.49" 394.66+18.37 511.58+21.43"

R L *P<0.05, FER[
#P < 0.05 vs model group, same as below

Fz 4 1EHE-13 FEARRHEM AR M AR MED IL-6 9% (x+s,n=8)
Table 4 Effect of Gridi-13 at different time phases on level of IL-6 in serum of rats with focal cerebral ischemia (x +s,n=8)
g1l ﬁUE/l IL-6/(ng:L™})

(gkg™) 1h 6h 12h 24 h 72 h 120 h
BFER — 201.86+ 565 211.96+ 6.26 21546+ 595 22373+ 9.89 21441+ 868 229.184+ 5.05
kit — 570.93+17.27" 716.87+1358™ 769.11+15.23" 861.18+13.64" 813.26+11.49" 781.194+14.31"
W [ th-13 0.24 303.204+16.25*  363.65+17.07% 350.22+19.61% 469.60+15.82° 289.40+13.70% 312.00+17.70%

0.12 349.094+14.27%  379.66+14.98* 355.70+13.54% 369.48+10.82° 287.48+16.00% 280.13413.33%

0.06 314.994+16.22* 373.68+22.15* 300.95+17.18* 372.69+17.80° 317.49+14.44% 3224341497
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4 THie

o S5t 1Az o 16757+ 09 R ) AR 5 L P o T i
BEhs, 22U & AR B AR PR A — R AR R
FRIFR B AR, R IR I R I 1 Sk, I
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PERE JNEAE o it A3 A BLAI TP R B T 140 FEE
M1, A S W e T H ath-13 ) 2B SR Y i
ML) KRR T BERE AT VP23, PP 70 4N M 47 Bt
BRI AL FRRR NSE, DL A T JO0E N AR %
RAEKF TNF-o IL-6 7EGRIN 1. 6. 12, 24, 72,
120 h AR AL 50

NSE & FEAFE TR AL, J@phze o
FRZE Y23 WA IS AT ()T . NSE S ettt A
FBURRIK AR AR FERRTY, A D 4549 F 3 e R N Py
— T EBLERRR, 0 i R A5 4 R AN B A A I B
VIR PN S G 5 3] LM PN IR
PRZE TN MLT T NSE iR iy, HIUFAE THIE T
T, YR LU A AR, B BRI
RITINER, Mo R e T 2R, (615
NSE i th, 175 24 h J5 T-#h £ o4 Jfala) ot b 44 31
BUAEMT NSE, JF HLAE AR s ) fixi 21 23 bt 30 T 1%
FER] NSE, KB NSE #EA WA EEEN T Mk G
o LR EIR, RFARAKEAPEIRETE> A
137 NSE A FHARK T 5 sl 1 J5 A5 28 25 K B Aol
LRV RIS h NSE 7K B S TH i o ke afi k4
TR, AR, AR A i3 o
NSE T AR5 12 h ik 3, 16 Hl-13 %57 541K
AT DI REVE 2RI H NSE 76 5% I AH 38 LA
T OA S B A, IV T addi-13 0 3ol 92 A e i %o
PR TCI BT e i 28 Th e R 1T R4 T
T i e o () R A1 FH o

VTAER S VFZRIFTURE F R e i A2 1o o 5 9993 11
WFSEE SRR T SO0 RN BT = A i B0, ek
KA SEIGHT TR, JOE B WX e i Ao 41 23 A — 4
KLTIEN, LI R 9 IE B W2 e o 28 4 L P 437 5 A
JHES, T 35T S N 36T e 20 0 M 1 T A R
A OT TR 28 T O e 5 i 4L 258 P ) 8 i 40
ALY N R e v ) R s 21 L Ry O
TR AR R RN 7 % A -xBy TNF-a
AMBIIEE 4> T-1. IL-1B. IL-6. IL-8 2%, jxut
R R T B 26, HAFAEMOIAAAE, 1M
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TNF-a, 24 h REH IR0 Mo, 1R KRR
TS TNF-a 24 h J&, HIEUKE E 40 T 4R 265 T
BN RE, LR NRBNE TZE, Y] TNF-o o]
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AL Sy 70 e I 0] TNF-o 43 VA BN 2 B B2 1)
S8 A B ) = SRR . TNF-a [ 206 AT 75
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AR J T A g Sk — 5, 1.6 ik AR
S TNF-o JEARMRL, SR - E AR E
R SRS e R P EER . R Hd-13 KL
JIN TR L A4 S AR ARG A L 5 495 0 K R L 3
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A A HIE R o

WS Jd-13 2 52 B i F (1767 O i 1L 59 9 A
A RGEIRIEG Tz —, FEBAERH. K
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