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Effects of Shuxuetong Injection on expressions of cell apoptosis and TLR4 around
ischemic area after focal cerebral infarction in rats
Zhong Yihua' ,Li Guangqin®® , Tang Xianjun'
(1. Department of Neurology ,Congqing Tumor Research Institute ,Chongging 400031 ,China;

2. Department of Neurology, First Af filiated Hospital ,Chongqing Medical University ,Chongqing 400016 ,China)
Abstract: Objective To investigate the effects of Shuxuetong Injection (SXT) on expressions of cell apoptosis and TLR4 a-
round ischemic area after focal cerebral infarction in rats and to discuss its neuroprotective mechanism on ischemia-induced brain in-
jury. Methods The SD rats were subjected to establish the model of middle cerebral artery occlusion(MCAQO) by nylon monofila-
ment suture,then were randomly divided into the sham-operated group,the model group and the SXT treatment group;the cell ap-
optosis and the expressions of TLR4 mRNA and protein around ischemic area at 12,24,48,72 h after cerebral ischemia were detec-
ted respectively by TUNEL test mediated with DNA,RT-PCR and immunohistochemistry. Results In the model group,the number
of TUNEL positive cells, the expressions of TLR4 mRNA and protein were gradually increased at 12 h,reached the peak at 24 h,
then decreased and were still higher than those in the sham-operated group(P<C0. 01) ;in the SXT treatment group, these expres-
sions after 24 h were lower than those in the model group(P<C0. 05)and declined as the treatment time increase( P<0. 05). Conclu-
sion In subacute stage of cerebral ischemia injury,apoptosis is related with the expression of TLR4,SXT may inhibit apoptosis,

down-regulate the expression of TLLR4 around ischemic area.this may be one of the mechanisms of neuroprotection.

Key words: cerebral infarction;inflammatory reaction; Shuxuetong

JT A Sk WF 9% 2 W, Toll k¥ % 1K 4 (toll like receptor 4,
TLRA)VE Sy b X 28 22 40 11 A B 928 5 I 189 A = TR 31) 32 445 78 Wi
e L 45 4% S P U L AN AL B RV AR S8 A B 7 A L I AR A
5 A0 P 8 T A o 800 5 AR 2 IR P A LB I
S B PO AR AR BN ST 2 &
2 W8 SR FEGUIN B0 AGVE . A RIS S WL i il 3
SRR IR B G dfe i 4% S 40 B 0 T B TLR4 383K 03 L BR 3
HoAT Ae Rt &R HLH
1 #HFgE
L1 Zhsrd (ERRAAEMEME SD KR 56 H & & 230~
280 gCHiFKER R g W o4 . A&k 3w 4
3ALARFARLUL (n=8) BLRILL (o= 24) | B, 138 T 5t (SXT)
TRIT 20 (o= 24) 5 AR 4% e it 1y 1) C BRIV A V6 BEL DB 1L 8 28 BROAA 11

EFRB A A Q977 ~) FIREEN 88 1, T8 F K A R ., A

WD BEHLA> N 12,24 .48 h 2 72 h 3L 4 A4,

1.2 250 500 B s U R CREPHE A 250 A R
HE g 1206199) 5 240 A I8 T 46 W 3 70 & L e bt K B TLR4 B2 5
BB IR (b BT B8 2R A Wy H AR A BRI 5 30 5 5% 3R 6 B 5 2
(RT-PCROR ] £ (Takara 23 1)) ; SABC 0 9 4 16 38 ) & (i
DU A AR A F]D s DAB B 38 5 & (b 50 b IS A Y
VN/NID

1.3 ZAIE & 5%25 28 Longa %7 MIELIT L. R
FHE A v 1 4 B 0 M b 3 ik A 28 (MCAO) BERY L i T R
HRVEAL R IABIRLZE L (H i HA4d ABE B CCA 43 X 5 mm 4b
M ICA P9, 78K BRI A B JS - R H Longa %57 {9 5 4 il ¥
Sy FRUEIEATIE AT A N 1~3 4 K B A SE 50 . SXT JR 97
e AR )G HE BR 0. 7 mL/kg 3 X B P AT IR T A

BEIESE ., Tel: 13608311389 ; E-mail ; liguangqin@ tom. com,



3012

12 h 24 h WAL R 1R FFEE 1 d;48 h WAL B R 1R H
22 d;72 h WA AR 1K FF4E 3 ds 5T AR 4L R 5 45 7 4
[F] E 1) A5 D0 5 37 5 o A AR KRR AR

14 FRAilg AT — 20 K BUE & WA [R] 25 3. 524
KA EEE (1 mL/100 @ #E4T TR BE BRI . 48 70 =5 W T AR B4R 7K 200
mlL 1 4% 2 5 B B (PFA) 200 mlL #E47 P4 [ 5E - i 3k AR 38
SUHTJE A% 2 mm ()R 20 U T A I A 2 S R T SRR DD A
ARSI 3 48, 43 #E4T HE 445, TUNEL F1 TLR4 4
FERAC YL, Ty — 2 R B BT Sk BB » 3 B R 1 ) L X AR A 1Y
KOG B2 5t 2B RNA #£4T RT-PCR Al

1.5 f5hrtai

1.5.1 HER® $SRAY) A B KL HE Bt 857
JeBE T M,
15,2 JT-dMRBI bRAS U W R 8 LK AL . 12 TR

TUNEL 5] & 32436 10 55 56 28 SR FE AT #24E . DAB 8.6, 65 T
WLEE B TUNEL BH A% 240/ 28 30 K - 40 i PR BUA /N AL B & L 4%
P 0 T T SR 40 A% P9 R LR B ) TUNEL 2R =4 .
PR A 5 SR S 40 M 22 0 4 391 0 2 3 2 4% T2 4L de i 30 L IXC B
20 i 225K A TR 5 AN R E S LT (10X 20 £5) F # FH 1k
0 K AR T AR it Bk

1.5.3 TLR4 HEEFRERM A 8 BB KL, 4% -
SABC e 32 20 A6 10 ) &5 42 416 A 55 46 20 TR B AT #R4E , DAB 8.5,
JEBE T W5 B 40 A 5 S 40 A e R AN S 0 0
B B0 . PR A5 5 2R 4 43 BT 3 48 430 1 s T
ZH v e it J) ] X B 2 BRPE 20 i R B R AL AR B 3 A
HLEF (10X 40 £5) F A BA vk 20 0 550, K5 BT 49 7 3906 15 S S i)
1.5.4 TLR4 mRNA Fik# il #8 Trizol iR & 168 B
SRI R M IR 21 21 P Y B RNAL JT 2840 20 06 06 BE 31 4 11l RNA
W . ORGSRl R A8 RNA %% 5%y cDNA 25 —4.37 C
¥FE 15 min,85 C 5 s & (L RN, KGR 5. TLR4 514
5l ik 5'-TAA ATG CCA ACT GGA ACA-3', Tt
5'- TCT GCT AAG AAG GCG ATA-3'(862 bp), N %%
GAPDH, Fii# 5'-GTG GAG TCT ACT GGC GTC TT-3,
TR 5'-ATC ATA CTT GGC AGG TTT CT-3'(483 bp),
B 94 CHIAE M 3 min, iF ADFH 94 CAEHE 30 5,57 C

FRESF 201359 A% 412458 25 8

Bk 30 5,72 CHEMR 30 s, JLHEAT 35 AEIF . B )7 72 CHEA S
min, PCR /)75 37 I 5 58 B¢ 1 17 B Uk . i ] Quantity-one
BRI E 3h AR RS - LB R 3 GAPDH Sy 3 X IR o 7 IR
P RbRAL 52 TLR4/ GAPDH [ JK B L AE fE 5 TLR4 mR-
NA [ AH A 2235 4

1.6 Zeit2ehbs 5 Al SPSS18. 0 45 3 & 4 317 40 i1 2% 4%
Br s A B R s R AL 25 R SRR R 25
Br L BDF A5 b B HL R A LSD #6485 . P<<0. 05 2 5
EENIE -3

2 % ES

2.1 HE Je@g5 R BT AL A W B M50k, i )2 2 40
FiLHES B 55 2R 4 B A0 B S8 R AT R T AR [ 4 A e
TR A A 22 ) B TE K b (L 1A, BB 2 T L P £ A BE AL
FEI N A LA R b o TR) BT K A ST AR R A R T A MR
i 2 2 L35 R R o O 4 /0 o B A TR 4 e B R A% LB JE
FC/NR S 30 2k (&I 1BY . SXT I4Y7 47T W, e 1fi 24 5E X 715 Bl
B 406 /0N o B J2 0 2 0 G 55 K R R B ke A T 4 LA R
T R % ik B 4 A L 2 W) 8 08 4 (1] 1O

2.2 TGRSR FEIRTF R o] W B 5 A 1
U T 200 5 AR TR 2 b R O R O T A DA R itk i % DX Py )
BB J2 0 A B WA i SRR AN A L AR BRI 24 h FR kK B {H )5
Wi % S L B I ) S K L 3R 3K TF R T R o (ELFE 4% B It B TD A 4 AR
F AR AL w5 KT F 35 (P<<0.01) ., SXT 47 21 th 4 Jifa
ToF A B0 S5 AR A BEAR — B0 ZE B 24 h ik Bl S L 7E 45
Xof g B[] 4 TUNEL FH 20 i 22 55 B B A AR , — %tk 22
SH G E L (P<C0.05), I H., b % 16 97 i 1] A4 % K,
SXT i&y7 40+ TUNEL FH o 40 I 3 ik & b 47 0 F W, 58—
A R) 2 b 28 SR Go it 2 B L (P<<0.05) , LR 1,

2.3 TLR4 HEHFKIKE RF AR H AT L& TLR4 BHA
A H P35 () 2A) s TERE BRI 4 v, TLRA 8 A 7E Sl 12 h 238 %
RGN, 24 h B AR B 0 B INER (P<C0. 01) (] 2B) 5 Bifi 45 6
I B e S o I % 3 T T i o AHL 5 AR T R A B AR A A 4 v A
Fik. SXTRITHIFESLIN 24 h J5 TLR4 1 RIBHBHIAI L
T, A R E R G EE L (P<C0. 05) (B 20); E&H A
JYRFIA) ZE K, 57 — B A . H R B TR B H (P
0.05), % 2,

F1 ZEAXBRARSOAESBATHARRIEBERILE (TLs)
2151 12 h 48 h 72 h
BF A4l 2.3440. 82 2.78=0.49 3.0240.27 3.2940.57
FERIZH 32,4840, 24" 68.9340.38*4 67.4240.54" 65.3240. 37"
SXT IRIT 4 31.89+0.68" 51.7340.93* 24 43.26+0.28" 24 37.284+0. 75" LA

“:P<<0.01, 5{RTFARAE 4 : P<<0. 05, 5Hi— B [A] g He 5 ;4 . P<<0. 05, 5HETIA 4K o

*®2 EHXRAERMEE S TLRI EEREFRILE (T+5)

241 5 12 h 48 h 72 h
fBFARA 1.0540. 24 1.3240. 39 1.83+0.13 1.8940. 18
FERIZH 3.32240.87 28.3240,49%4 22.7240.36"4 18.53+0. 2474
SXT ja97 4l 3.024-0. 42 21.07£0.29* 24 16.7240.38 /4 15.3240. 7524

“:P<<0.01, 5{RFARALE ;4 : P<<0. 05, a7 — B [A] g Ho 4 ;4 . P<<0. 05, 5HREAYA 4K .



FERES 2013 F 9 A% 42 5% 25

3013

x3 FHXRAEEMEE LK TLR4 mRNA RXBER LB (T+5)

215 12 h 24 h 48 h 72 h
BEARYL 0.428-0. 037 0.45740.074 0.43140. 052 0.487+0.023
R 2] 0.58240. 027 1.124+0.038* 2 1.01240. 046" & 0.8234-0. 0474

SXT BT 4l 0.51240. 046

0.879£0.056*~4A

0.793£0.028*~A 0.762£0.083 "4

* L P<<0.01, 5B F ARG E ;4 . P<0. 05, 57 —Hf ] & b4 ;4 . P<<0. 05, SHIRI 4] HL 4,

AR T AR B AR C.SXT IR A

2 BHE 24 MEERIMEEXKMEE TLR4 |B&RiA (ABCX400)

TLR4
(862 bp)

GAPDH
(483 bp)

11&?*%,2%@&!%@&101 12 hygiﬁﬂéﬂﬂﬂfﬂ 24 h,41ﬁﬂéﬂﬁk
I 48 hs5 BRI H il 72 h,
3 5 i B 8] AR B ZH K R TLR4 mRNA FRik

28 ¥t 4 5

TLR4
(862 bp)

GAPDH
(483 bp)

1 AR T AR ;2. SXT IARYFH B 1ML 12 h;3:SXT IRYF LB I0L 24 hs4.
SXT iRy dlikiin 48 h;5.SXT JAy7F 4Lkl 72 h,
4 Z e E s SXT 8 X R TLR4 mRNA Rik

2.4 TLR4 mRNA FRGR  ERALH . TLR4 mRNA 75
BRI 12 h )5 RBF W R 24 h KBS ,48~72 h REH
TR SR T AR R 4EFr m K F 2R ik (P<<0. 01, WLIA 3,
1E SXT {RY7 4, TLR4 mRNA ik MLA 54 — 2, 78 Bk
1l 24 hJ5 TLR4 mRNA 3K 7E £ it ML I 8] 55 249 5468 2 A1
SHEMBERAGI A E X (P<0.05), L3 3.4 4,

5 it

i st A58 495 2 — A B2 A% 0 e B A e R T 43R 3 AN Y
B 2R A 2 A B 7 A I A O B S 5 L 2 M O 9 R E
S AN A0 I T A A S B AR AR B R
B L T8 2 P 200 B B (e 1L ) B0/ i 2 B0 L AR S A B B
A FUVBETRAVE A A IR A T R BRI R 22— BN T R Il >f
X P2 A0 AR 55 . TLRs 15k [ 4 S B8 B2 5% 5 1oy 452
I B 3 f& (pattern recognition receptor, PRR) Z — ,fEi S 4
HE S R AAE A B =R h i A MY, Hdh, TLR4 £
BERIKAE /N T L, AE R T I BRI BT Al M P A 3
IR0 204 A e o 953 4% R AR ik P9 TR BORG  » TLRA R 3 5k 31
S A R A TRE A4 5 3 My D88 R TRIF AR Y P A 5 5 il 2%
i S — 2R 3] G U0 8 A AE S 5 1 SR G 4t M B T S RE B T
223k B 2 BUR E S R HT) ARSI 58 & B TLR4
SERART AN R A AR — B AR A FE B L 12 h R IK B
8,24 h KB IEAG S B V& .48 ~72 h BUR T AR A )X 4t
R ARk, R KA S B A AN 5R A R AR AT 4R OR



3014

TLR4 By 46 M5 495 B8 7 5 ol ot 5 Wi 468 495 45 56 . TUNEL 5
SERL PR AR EBRIM 12 h A PEAN I A B JF R .24 h
KR EEEA L. R 72 h &S TR T ARY . BRI S
SR TLR4 235 5 40 i 08 T2 3 21 55 06 1) ik 18] 32 4 — 2, 360
TE TG B I F5 455 T 2 v 3, 1t TLRA A 5 A 46 0 5 23l 1% 10 3 JiF
WG L AT R I 5 I A0 A5 8 D) A G 1Y 4 R A TR B L O L
A AEE A S A T SR . XS Jung &0
= B B g 2 B (LPS) 1F SRy S0 R M T (R 005 TLR4 5558
B85 SR SR PN R R 1 BRLER) /0 TR H L  S0 AN 3R T 1 45 SR AT
F . $&7% TLRA 55 40 i I/ 1° 2 8] W] BE A2 76 G BE

TLR4 1 N J5 8l 50 I i 5 B8 A 2 Ik 2 — kA
PERAE B it AR b R AR . BF TR SE 2 R HL A W
P47 RN 25 B8 L TLRA Sy A FHHE A5 . 308 3 90 ol AR 56 46 i 1A
T BECR FEBL A AL . AR SC LB AT 3 L MCAO K R
SR 43 R FH 3 A R B RS AR AL T 2 I 0 4
2y, RBLAERN 24 hJ5 TLRA FE3k#0 1 BT 98 , s 451 5E {4 FL 4
NG K Il 2 B 7 o 24 A B A F A LPS A R TLRA %
I {7 5308 6 % PR 2 AR P . O 3 YRR K 8 R
T W M Bl 2 4 Bl 2 G 7 B R A 0 T 2 i ) L A ROy
g 7K i TR B K 2R M I R B IS T . K AR S R I
) 790 EL AT S8R K G 0 1 P i s 9 il L A 2K AT T R BLTE
GPAOEF . RE AR R A AR . sh ¥ S5 56 Bl R BF 98 1
IEWZ P s AR B3 . APF 5455 R . SXT jA97 41
FEGI 24 h )G, TUNEL FHYE 40 . TLR4 mRNA F1% 4 £k
T 45 5F [1) 5 289 45 0 2 KK 5 O LB 25 36 97 s I A 4 4, TLR4
B S TUNEL BHE4H 0 38 3K 1 52 F Wk 3, 06 W B ot 1 5
TAE M TLRA ek T R, 300 7 b 22 240 M 08 7=, 42 /% 5 058 1
VB R R S A TLRA {5 55 38 3% 8 15 02 58 RE 4 J5 % 7 26 A dp
2 A PR T, 33X T R A T & M AR TV A AL = — .

L5 b T A 5T 45 SR N 4 T K S UE ST A BE T S
0, A ol afn ) BT XA 7 400 0 0 T R0 G B 4 A I I R R i e i
W65 . B T SN0 B E A 1 A R TR R B R
G 28 SR A A% O B T TLRA i 338 & HE o & L9 VE AL (H
T2 25 B0 I Sk A58 405 0 ELAA AR FR AL A 5 i — 2B BE T IR .

2% 3k

[1] Zhang Y,Jin FH,Ren ZP,et al. TLR4 signaling transduc-

(2]

[3]

[4]

(5]

L6]

[8]

(9]

(10]

FRESF 201359 A% 412458 25 8

tion and microglia activation after brain ischemia[ J]. Inter
J Path Clin Med,2008,28(4) :334-338.

Longa EZ.,Weistein PR,Calson S,et al. Reversible middle
cerebral artery occlusion without craniectomy in rats[J].
Stroke,1989,20(1) :84-91.

Fagan SC, Hess DC, Hohnadel EJ, et al. Targets for vas-
cular protection after acute ischemic stroke[]]. Stroke,
2004,35(9) :2220-2225.

ladecola C. Alexander M. Cerebral ischemia and inflam-
mation[ ] ]. Curr Opin Neurol,2001,14(1) :89-94.
Zwagerman N, Plumlee C, Guthikonda M, et al. Toll-like
receptor-4 and cytokine cascade in stroke after exercise
[J]. Neurological Research,2010,32(2):123-126.
BIGERS AR B 00 ¥ o S (ot i, 900 420 3800 Ry e e M e i, DK
FURAEZE Ji [ TLR4 J¢ GFAP £k m[J]. EKE
#,2012,41(29):3076-3079.

Guo J,Friedman SL. Toll-like receptor 4 signaling in liver
injury and hepatic fibrogenesis[ J]. Fibrogenesis Tissue
Repair,2010,3-21.

Tu XK, Yang WZ,Shi SS, et al. Baicalin inhibits TLR2/4
signaling pathway in rat brain following permanent cere-
bral ischemial J]. Inflammation.2011,34(5) ;463-470.
Jung DY, Lee H, Jung BY, et al. TLR4, but not TLR2,
signals autoregulatory apoptosis of cultured microglia: a
critical role of IFN-beta as a decision maker[ ] ]. ] Immu-
nol,2005,174(10) : 6467,

Qiao H.Zhang X, Zhu C, et al. Luteolin downregulates
TLR4, TLR5, NF-kB and p-p38MAPK expression, up-
regulates the p-ERK expression, and protects rat brains
against focal ischemial J]. Brain Res.2012,1448(1);71-
81.

ISR H #:2013-03-10 &[] H 1 :2013-05-22)

LEDA IR

P25 IR6 T BOR F (B 2 0 I0  AERE TE T

A A A A A A A Nt A A A At e N A At A e A A A At e A A A e N A

HITH KB

Gt BORHILA =R B T R BOR SRR N AF G BB o $ 2 i (P TR TR ST BB s i BB E PR R
SE ik BT SRR ek BRI i A A A 7 VR D A — S WS R B R IR S A AR B R RS A5 B — B B R B
R R FLAT A A B 2 O S R MR BORE P A I e A E 00 B LD AN R — W TR AR Y R S —

FENE GO R BORORL RIS GRS ROE  A fALIN BA S (523X G0 e R 1 B R AE 43 L SRS 23 0 A
LA B0 (B2 AR 420 19 A K0 LRy a5 e B T B Ay B 07 22 Dy [ BB B A BEA0F S AR 0 1 3 40 ) K 32 a0 4 20 D I 1
AR BALAA 72 B, k44 70 GBI THECRORE . SR GOB0RHR A T3 2 BORH R RBOR 2 (] 9 — B BERE, AT i
2458 Sk B 5 1 I R R B — S WL AL (B2 AR 50O B i VDB 45 21 22 ) A B A 2 0 BRAR B AR [ AR 4
A






