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WE: B/ WRKE/NG BN FEE(V/R) BAE/NH AL TLR4 1) ik K H 5 & AEH T K7
AR Ak MEPESD KB 90 KB/ N IEH X B (N) 4 MRF AR (S) A /b &6 4 i/ 7
WEE#HG (B I/R) Ao /5 Tl FRE e 6,12,24 ,48 h Kl 4% 21 /% 2H 20 TLR4mRNA (1) F ik, ']
bk IV P TNF-o0 FIL-6 7K, JF i A7 A 26 P a3 A o e 21 Ak vk 22 TLR4 /N tH 4 b By 3Rk Ml
DAi. &R (1) I/R 4l TLRAmRNA 3k B, F I/R12 h S5 58, FH M 40 M 3 252 /N g 266 05 40
(2)I/R 41T ki o IL-6 B TNF-o W5 N 4 AH L& B S B B 3 (P <0.01) ;78 [/R24 h
SR, S SHILKRERTFAREME (P<0.01);(3) 5 I/RATTH K IL-6 & TNF-o ¥ 1 1
B 5 /8% TLRAmMRNA FEEm R EME(r=0.752,r=0.812;% P <0.01); (4) g4 kit B R
AN RGN i 2 T TLR4 RGAB Bk, &8 KB/ VR RGE, /D44 TLR4 {1 3535 F W]
RER TR R s S DI RE T MM PLSH 2 — , L mT RB 2 RGP RAE RN LR s 35

[FEEEMFIZE,2008,17(4) :360 -363 ]

KR NG B FEE S, TLRA ;i F 5 s

FESES:R656.7 XkFRIREG : A

Changes and significance of Toll-like receptor 4 expression in ileum ischemia
/ reperfusion injury in rats
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Abstract : Objective  To investigate the changes of TLR4 expression in ileum of the rat after ischemia/
reperfusion (I/ R) injury, and the relationship between TLR4 gene expression and TNF-« | IL-6 level in
blood of portal vein. Methods A totol of 90 adult male SD rats were randomized into 3 groups: normal
control group (n =10) , sham-operated group (n =40) and ileum ischemia / reperfusion group (n =40).
Animals were sacrificed after undergoing ileum ischemia/ reperfusion injury for 6 [ 12 24 and 48 h, and
expression of TLR4 mRNA was determined by RT-PCR. Meanwhile, blood in portal vein was obtained to
assay TNF-a and IL-6 concentration in plasma. Correlation analysis between TLR4 mRNA and TNF-« ,IL-6
levels was made. Expression of TLR4 in ileum was evaluated with immunohistochemistry. Results  The
expression of TLR4 mRNA in ileum and TNF-« and IL-6 level in portal vein plasma was significantly higher
in experimental group, compared with sham group (P <0.05). TLR4mRNA expression peaked at 12 h
after I/ R injury, and TNF-aand IL-6 concentration peaked at 24h. TLR4 mRNA expression and TNF-qand
IL-6 level showed significant relativity (r = 0. 812 and 0. 752 ). Immunohistochemical exam showed TLR4
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was mainly expressed in ileum mucous membrane. Conclusions

up-regulated after I/ R injury in rat,

Expression of TLR4 in ileum was

and that could be one of the mechanisms of intestinal mucosal barrier

function injury , as well as the trigger for initiation of systemic inflamatory response syndrome ( SIRS) .
[ Chinese Journal of General Surgery,2008,17(4) :360 —363]

Key words :

CLC number: R 656.7 Document code; A

Jign e I P 9 E (/R 45045 02 ™ B LB
PR L2 7 P T R BHL A5 0F 22 A0 BF R 1 L B
A PR AR, O RIS R R R Gk R E S
MZEAEIE(SIRS) R Z R HIRA S, T ARE
WA B KA TWIEEZ —, R RARER
45 B Toll ¥ 3Z 4 ( Toll-like receptors , TLRS) = I/R
205 B A 2 DL SCHR A o AR S S A I R B
NGR4T I/ R #5405 5 70N I 6. 48 TLR4 mRNA 1) 35 3k
A B2 R, DA R 1) K it b 8 E DR 1 T 98 IR
FEH F o (TNF-a) A 2R 6 (IL-6) R %, |
TEWFSE TLR4 72 K B/h i /R 45845 b i 78 1 e

1 #MHEFE

1.1 ZwzhyMmsa

HIE S SD KR 90 H, ff o, 14 F 200 ~220 g,
e K2 s 2= i e i, SE ar 25 1
12h, REFEHL HIER X BN) 4 (10 H) (&
FAR(S) 4L (40 H) F/NzFR 4 /R #1541 (L5
B I/RH40 H), NHUAEHRAE, S
J IS T I 25 % S 430 (4 mL/kg) BRI S, BCIE
Yo, g RN K E W, Rk e
B T RSN 30 min J5 8 94 O R 2 4 A RE
n., i URHAFERY NG IGE, BB R
JEE, 2 5% i AR BRI A5 O Ui 5 AR R, AT B i 48 e e
130 min J5, AT I Je , B G I B 2 & A
MEREY) O, S I/R A X3R5 6,12,24,
48 h 4 4, F A& 10 2, T A N B ) 5% 4% 5 B
HABRA
1.2 MmMEEARMNFARHREFMLE

KA W AE A OB SRR S AEE E R ) b
(N4 SRATHF R EFRIEI 0 (S AMim /R 4) .
W 2 B b kT 5 — 10 Ak 4% 30 T R K, SR af
2 ~3mL(EABE.LHL, 800 r/min B 0> 3 min, BL |
ﬂm”ﬁéﬁl mL F - 80 CARIHE VKA R-AT) , 2R IG5 UT

ENGHFFREB/NGRKEZ) 4 em (7 535 Bl H
iIS) IR B2 4 em /ANHALSL, W53 2 0y, BV 4%
em /N AEBRER K A sk S I WA W, o
%#? - 80 CAK KA PR AT , &K

Intestine ; Ischemia Reperfusion Injury; TLR4 ;

Intestinal Mucosal Barrier

1.3 WWIEHRREFE
1.3.1 vpp2a TLR4mRNA #5 2% WAL %
Jo WS /N 41 2, ) Trizol 32X 551 412 HCAH M 5 RNA
BT VR ST R ok - £ BBk ) ( RT-PCR)
FON AR RO RN A5 . H i 5L B TLR4 5] ) )%
5. FWE 5'-GAG CCG GAA AGT TAT TGT GG-3',
T 5'-TAA GAA GGC GAT ACA ATT CGA C-37,
PR B E y 182bp ( AW TR H R Ik 55
BHRAAE W) . NS B-actin 5| 9 J¥ 51| upper
5"-CCA AGG CCA ACC GCG AGA AGA TGA C-3',
lower5'-AGG GTA CAT GGT GGT GCC GCC AGA C-
3P R BCK B 512 bp(i?ﬁé%I??%ﬁ?ﬁEE’c
FHMRAEEGH) o W95 C 5 min, (94 C
30 s, 56 °C 30 s, 72 °c 30 s) x36 MEH,72 C
BT min, 4 CORAFE . B G 0 BE B HL UK A Il PCR
7)o GeneSnap6.00.26 B /p Hras R, LLHM
R 5 NS B 4 W6 B E il ( TLR4 mRNA/
B -actin ratio ) %\%ZT" mRNA ¥ Tk E .
1.3.2 3 TNF-a,IL-6 &0 K B TNF-a,
TL-6 fiff 5K B 922 W B 3K 35 ( ELISA ) 3K 7 & 34 B &
FAY TREA RN A Hal R & v B A I KRR
W TNF-a J IL-6 ¥ & .
1.3.3 W TLR4 ¢4 %z et m KR
TLR4 —$p i A M L8 A TR A RS A (i E 5
) AR & (PiR) WA REAEY TR
AR A el &k W17 A
1.4 #HE5HI

K HI SPSS12. 0 B #4741t FHE Ll x = 5
Fon o WMH 25 S0 0 2 R R O 22 4 b s A OGPk
K H Pearson £ 3¢ 4317 .

2 7 R

2.1 /B% TLR4mRNA RiER T

N4 K S 4 /04 40 TLRAmRNA 3% 3k ) &
R, WHZER TR EE(P>0.05), I I/R H/h
i 2028 TLRAmRNA Rk £, H I/R J5 12 h ik i%
B, IFFFE248 hy ENA L SHAUBER AR
FE(P<0.05) (K1) (EI1),
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R1 /M VR HRE/Mz TLRAmRNA FIKp A8 (B BOLRE LU 2 + 5)

st ]
215
6h 12h 24h 48h
N 0.104 £0.034
S 0.19 £0.045" 0.17 £0.022 0.13 £0.041 0.12 £0.029
% /R 0.42 +0.076"-% 1.32+0.218%% 0.91£0.1112% 0.84 £0.082%

W5 NAE, 1)P<0.05;2)P<0.01;5 S 2l % 3)P <0.05;4) P<0.01

2.2 [JEBkI%E TNF-a F0 IL-6 SKEEM T
5N M S i, i /R 407 # bk K

TNF -« I IL-6 ¥ BE 2% B 2033 12 3 Fh i, 396 423t

2w Y ($HP<0.01), HI/R24 h J5ik &g, H

B IL-6 8 T, N 4LA1 S 1P 411 2% 5
M1 KEUMAAS TLRARNA ZXM BT 1N e (% 2)
21,2 ~5:S41(6 ~48h) ,6 ~9: 7 I/E 41(6 ~48h)

F2 HUATAREHIMTE TNF-o ) IL-6 13735 (pg/mL, X +5)

TNF-a IL6
Eib
6h 12h 24h 48h 6h 12h 24h 48h
N 10 25.13£7.76 36.43+5.08
S 10 27.07+5.87  29.11+3.94  34.08+3.98 31.16 +3.87 35.75+5.37 39.32+3.95 44.123 £6.57 41.10£3.82

BUR 10 26.61+3.92 34.28+3.41  92.63+9.84"2) 65.33£5.321-2) 68,78 +7.68"2)  225.3:22.5312)  653.22+118.30")-%) 446.71 £60.191 -2

W) 5 N4k, P<0.01;2) 5 S4l %, P<0.01

£ 2 /J\HZ:%EE% TLR4 33k
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2.3 HXHWER

MX-R,I/R 40 6 ~24h ) TLR4mRNA
KEES /R 4 12 ~48 h i1 # K LK TNF-«
A IL-6 K- 2 0FEAH G, HoAH C R 5 3 0. 812
MO0.752(¥H P<0.01),

2.4 TLR4 £i%

12 ~48 h 5% N Z41F0 S 41/ 7 40 249 TLR4 3 ik
BB TH /RA(P<0.05), HEZERKK
A 7 i b5 S 40 L 1 4 B S ( IBT 2)

RIE ©

1 % BB X 5 46 1 T 52 0 ORORAIR T H At 2H 21
/N 1/ R A0 RV 22 5 0 L [R)  o 3 A B AL .
AL R B A, £ N4 F, TLR4mRNA () 3% &
AR /R $i45)5 6 h, TLRAmRNA ) 3 ik B]
Fhs B, E 12 bk B N AR 12,7 £,
N LU e B AL A R A R, N 4T B S 4l )
4140 TLR4 ik B, M im /R 41 0 B i
40 i 5 TLR4 PHME RSB B £, 5/ H 414
TLR4mRNA /) ik 45 b — 8., W ih TLR4 ({5 3%
KARAE TAEBR S T s s i« 427, /] i
N 1 5 RS R B ) i B A R Ay 2 o AR S 4
R w1 K I 4 RE B F TNF-o F1 IL-6 )
KM I/R G 12 h FFia T, 2 24 hoibk g 1
T i B 5 /0 i 40 41 TLRAmRNA ) 3% 35 45 1k 2
IEARSG . © A TNF-o 7KV 1 & K 5 s %6 B Y 46
FEHEME; M IL-6 BB - EEMH RN T,
5 Z 8 B IRE R 245 A AE (MODS) 1) /™ & 2 &
HIE R B IA . $2n TLR4 19 35 35 14 50 ] A 12
WEAFRIER D WHAT, 5HiEEHFELKR
48 M R SN 2R A AR (SIRS ) 1y HhuO 8% B I i 8
PhF R — B . Cario” 38 TLR4 & & JiF
{95 (IBD ) AR B 32 15 1 5 Miyaso'® % R, i
B K B /N TLR4 &3k 1, H 45 JIH 38 48 FH
KA Z 8 (LPS) 1 380, A8 42 m 2b J i i
TNF-o #l IL-6 7KV, A5 5 Fik 0F 58 0 45 R
FL

S TLR4 [ 36 15 6 2 300 5 i 3 6 B 1) Bt
B3 fE L % & B T W% 3 TLR4 (19 38005 fig 42 3F 35 4
L 2 (COX-2) By ik, T COX-2 figfie k40 ffy

WaBH . SR, TLRA F Ik M FR 22 3, vl A 2 8l
el OO N Wy W o g E G 7 N A O
PEAR T, AT H5 2835 & LA 19 4 B 00 X B 25 &
fiE (SIRS) o A SZ56 45 J @ o, 7] # bk 1 2% TNF -
o B9 TFE 5 /N TLRAmRNA 75 35 19 3 458 6 ~ 12
h, X A] fig 1F J& i F LPS %} TLR4 5 &2 il i 14 4%
HoOSRT, ARSI R BoR IL - 6 K P 11
TNF-o H, KA SREEB KRG 2 XUl IL-6 1
RAE I AR

AR S0 I F P T8 KRR R 2 40 3 bR, 0F 0T
LPS 2Z {& TLR4 7£ Ji7 I/ R i f5 b i ik A8 4k, & 3
W 1/R #ih J5 TLR4 1) %36 b, IF 4k & 1] ## Bk
I H R RE B oK 1 T 42 R I I TLR4 3%
ik bR A RE 2 SIRS G 8h 3597 . {H TLR4 %Kik 5
HRAEH T T B AL W TEIR A, B E
L/ R 465195 350 U5 1k & RE R BIF 58 IR A, AT B2
67 SIRS 1 MODS 2 Ht 35 1y B A7 2 1 i& 1% o
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