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Abstract ; Objective  To explore Toll-like receptor-2 ( TLR2 ) expression after partial liver ischemia/
reperfusion (I/R) in BALB/c mice and its relationship with liver function impairment. Methods All the
animals were randomly divided into ischemia/ reperfusion injury ( I/R) and sham operation ( S) groups.
Total RNA was extracted from the liver samples and the expression of TLR2 mRNA was analyzed quantitatively
by real -time PCR method. Membrane protein was extracted , and the expression of TLR2 protein was detected
by western blot method. Portal vein serum and plasma were taken for further detection of the levels of alanine
aminotransferase ( ALT ) , tumor necrosis factor- alpha ( TNF-o ) and endotoxin. Results  After 1h of
partial liver ischemia and 4 h of reperfusion, the expression of TLR2 mRNA and TLR2 protein were both
remarkably upregulated in tissues of ischemic liver lobes in I/R group compared with that in S group ( value
of TLR2mRNA: 1.06 £0.91vs5.08 £1.32, P <0.01; value of OD; 433.91 £25.53vs102. 86
+13.58, P <0.01) ,as well as the levels of portal vein TNF-a and ALT ( level of TNF-o: 112.52 =
14.41 pg/ml v§ 5.96 +4.43 pg/ml, P <0.01 ;level of ALT . 848.33 +271.37U/L vs 42.39 =
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14.75 U/L, P <0.01) . The levels of endotoxin in portal vein remained constantly below the

normal level , and the difference between both groups was not significant ( P > 0. 05 ).

Conclusions

TLR2 mRNA and TLR2 protein expression were upregulated in tissues of ischemic

liver lobes after partial 1/ R injury in mice, and were associated with increased levels of portal vein

ALT and TNF -« , and impairment of liver function.

Key words . LIVER ISCHEMIA REPERFUSION INJURY ; TLR2; LIVER FUNCTION

CLC number: R619.9; R657. 32

R 7 1 A O e A 1 21 N (1 2
T PER T 7 4 A 2 Bl R DO, HE AR BIL
T, HMoRE M. Hat2 M5 & A b
B BB — A R A R M TS A G, NF-kB
4 395 A0 A2 AE PR T 1Y g B R iR R b i
IR A S A L N B D S 4 B 1
WEFEE T, Toll # % K 2 ( Toll like receptor-2
TLR2) 1 JIF JIE o 19 3% 35 A2 4k, Rt — 20 1 B
TLR2 9 3035 HL ) S H A5 5 28 48 16 I JE ke of. 45 36 1
45 A

1 RS

1.1 HYERNEH RS A

BALB/ ¢ fit F /N LW F 4 v B} 4 K 2 ) O 5 2%
BESEe sh ) s, 6 ~ 8 JE Y, B 20 ~ 25g, MM,
A S TR A A & 12h, B KK, Sk
B 43y it off PV R (T/R) 41 Kl F AR X5 BR(S) 4l 2
Ao AR /N BROBF VR FB 43 il ol P E AL 1% )R B
Fb % B W (60mg/ kg R F ) M8 I 0 S JRR B, B /D
RTFBEHEFAG L, @G, BHER L 1/3 4
IOt I8, 7o 40 B8 IF 1T X, 43 B S0 e A 0 vpong | 22
I 4 1) Bk B R Bl Bk, B G )t AE e BEL I O O oAb
W 0. 2mL, 584 JC W IE 5 Lh J5 FR R OJF R, BRI 45
Je A N RO R e i A o T R Ak S ok M
Ji o O B 58 B R AE TR ABUAS & P A B i A o
1.2 HEAMRESHE

T PR E T 4h B BB a0 20 4 100mg, 0.5
mL TRIzol ¥ ¥ " 38 43 51 3K 5 4% TRIzol 3 7] £ Ui B 5
B AE AL TR Al 4R T 20 4 34 RNA, 6 %% B (5 (0D ) {5
HWE, B - 20°C R 47 & W O BB i ek 44
100mg & & o & 77 & . [ Bd BT OBk O i
(%), % - 80°C W A7, % M ALT, TNF-o M N

1.3 #®NImE
1.3.1 # #  TRIzol reagent ( Promega /\ ) )

TLR2 5| %) . I ¥i# 5'-GCCACCATTTCCACGGACT-3',

Document code : A

W 5'- GGCTTCCTCTTGGCCTGG-3'  ( Invitrogen
Hongkong ) , #& % /¥ %. 5’ ( FAM ) -TGGTACCT-

GAGAATGATGTGGGCGTG - ( TAMRA ) 3’ ( | i H & 2
"), WS MW B-actin 5] ¥ . F i 5'-GCTACAGCT-
TCACCACCACAG-3', F Ui 5'-GGTCTTTACGGATGT-
CAACGTC-3", ¥ %F. 5’ (FAM ) -ATGACCTGGCCGT-
CAGGCAGC- (TAMRA)3' ( FigH AN F) . B
TLR2 % %5 [% $iL {A ( Santa Cruz Biotech. Co. ) . % i& 7
8 A DU R & (R AR R R AE R LA A
TNF - o it 55 #9846 P ( ELISA ) 3857 & ( d S 4B 9 T
BAA) .
1.3.2 TLR2mRNA ki e & &4 M DL oligodT K
1408 52 B B RNA 8% 5%, SR 5 R H 25l J g
K&, iz b ¥ 2 1 4% I i ( PCR) J7 3k % TLR2
Fe W 2 BB -actin 43 ] [5] B 3 47 55 1) 9¢ 0% 5 # PCR
Pag . P A5 R R A FTC2000 %€ 0% PCR X ( | i
P A4 ) TR A B |) ) A A 19 58 I 26 % 5 & PCR
SRR F 3 A CoAqE, SR 5 1E 5 A R ACH(E ( H Y
F A TLR2Ct fH )k & NS B B-actin Ct {H B 4 ACt,
ACt {E /N UL L 5 LB £ )
1.3.3 TLR2 % & ey 4w i $2 8 i vk fF 41 2
(100mg) fiREEH[1 x PBS,1% NP40,0. 5% & & JH
B2 4N ,0. 1% SDS, Il A 8 im A 10mg/ mL. PMSF , apro-
tinin (30 wL/mL) , 1 mol /L sodium orthovandate (10 L/
mL) ], EREE,FEREW, SFFET 8.5%SDS KN
I3 TOE g 72 1k i H K 0 B, WL B RS G R AT 4 R R
5 —%H(TLR2 Z LA, 15 200) =40 e i J5 1
NBT/BCIP & 0, , 49 4 J5 ] &E e 40 i & 58 € &, i 5
oD,
1.3.4 H At nm e (1) 3% A Hitachi IIf
PR AE Ak 43 B ASCRS I 1] Bk ALT 35 P 5 (2) I35 TNF -
o i ELISA $8 4t i 35 W1 5 4 00 5 (3) 171 # Bk I 7 A
B WK A R 8 BN R R R I R & R I
Ui B A5 R AR
1.4 HitHw

TR R« x5 KR, KA SSPS10.0 Git



116 P E AR &

%14 %

TR A X S0 4 55 %k IR 4l 22 ) G 22 S E AT ST RE R o
¥, P <0.05 mHSGiH¥E X,

2 # R

2.1 I/R ik FF it TLR2 mRNA #) R ik
I/R 205 S 4 k1 JiF 40 21 # TLR2 mRNA [ 3 35
K (ACHAE) A5 1.06 £0.91 Ff15.08 +1.32
(P <0.01), i T ACt ff # /) 3 [H 3£ ik K F
B, UL L/R 415k i T 1 TLR2 mRNA 1) 2 3% /K F B
WS A BT
2.2 I/RAHHMAFMN TLR2 EAHNRETK
I/R 45 S 24 B i JiF 41 20 b TLR2 fi % ik #
(OD fH) 4y % 2% 433.91 =25.53 f1 102. 86 =
13.58 , A 25 (P <0.01) (FKE).

1:1/R 44 ;2 .SH 4
PR B 4k M 4L 4 TLR2 R A MY R ik

2.3 [#MMLBENSZE, INF-a & ALT K F

I/RAE SHNEKIMENTERAKFEZR TR
MR (4.06 +1.35) EU/mL f1(3.85 +
1.45) EU/mL, P >0.05], I/R %] TNF-a 7K ¥
[(113.52 £ 14.41) pg/mL] % S 41[(5.96
4.43) pg/mL] B ZFE (P <0.01), I/R 411]#%
ik ALT /K [ (848.33 +271.37)U /L 18 S 4
(42.39 +14.75)U /L] B EF (P <0.01) ([t
%)

Bk TTERAKILIE N EE R, TNF-a & ALT K

g1 NEZE(x1072%) TNF-« ALT
(EU/mL) (pg/mL) (U/L)
VR4 6 4.06 £1.35 113.52 +14.41 848.33 +£271.37
S 4l 6 3.85+1.45 5.96 £4.43  42.39 £14.75
13 0.26 17.48 7.26
P >0.05 <0.01 <0.01

3o #

TLRs J& T 1 28 15 i 52 K, M oh DX 50 o it
FH 5% 4> F #5 3 ( pathogen associated molecular pattern ,
PAMP) , ifii i P9 U J2& #  Toll /IL-1 R ( TIR ) Ay 45 #4
W, sl ME S Mg S, TLR2 )7 Z 0/ T 5
- ELWEAN M R G N B AN M A S i i L S T AL
i E R AR, 2 Fh PAMP 4 ik B B ( PON) | iR B BE
MR (LTA) MG & B RL KA N B, 60 B iy 5 55 2 ]
Wk TLR2, % /9 TLR2 43 55 e W B A r fL EE B
88 ( myeloid differentiation protein 88 , MyD88 ) , Jfi J5
Y155 15 2= NF-kB, i & 5] 2 TNF-a, ILs % Hj &
SiE T RO, 3 B2 R R OE B T RY g BE SRR L
I 5 AR A o RS AR S B SIE A A N BURT I
i e B o R b, TLR2 mRNA J¢ 2R 1 7E 6k
I T 2H 2 b 325k 5, W] B = 5 R B £ R
(9 95 B 3o A o

TLR2 o % fig 22 W ( LPS) 3% ) o fH 2 16/ B
JHFJUE 4 38 23 BT o e o P O O O R R bl T R
BEOTE IR A B B IR A S Bk o pE AT R K A,
af B 1k P9 AR Y & LT T OB e N B R
KW R R AE RN, O R TN R W R
4y LPS % TLR2 By ¥ i) o ok 2 % ok 8 1k 1 3
- (1R NGO R 1 B 0 1 [ R R ¥ £ v 1 A P W
TN B R BT AN BT K I N B R K
V% dH ) 22 R T W MR, HOAR T OE LT N R
FOKFLOT | e 2 SR T HE 953X — W Ao FE BRI 1h
FRHETE 4h W91 00K, TLR2mRNA Je I35 /Y 5% 0%
B 0 e, o B L I R o R O 8 R B G AR
thOTLR2 s ), IE e L A0 TER2 o] DL 4R
Ak o 35 T AR AL L R T B 3 TNF o K
ALT 7K S (ARSI 2 68 461 10 19 72 5 ) 8 B 8 T o
B TR JE 47 TLR2 JE B A BR /) B9 #F 5% (O 12
HEAT o), HOET N T A& TLR2 1 3006 5 0E Bt
] Ay BR2RSC &

KT TLRs 15 JIF M ke i, #4531 45 05 5 21 o 72 oh
(9 FE S JL 3 LRI B 98 M R 22 I 5% 9k 25000 0
X TLR4 5 Kk 25 i & /N Bl C3 H/ Hel K B A4 A
C3 H/ HeouJ # 17 %F BB 5% if & 8L, TLR4 2 5 1 /)
BT B 748 23 ke o P TR L O AY  BE G R HL D
BURE A 4 M % TLR2 7E JIF JJE T/R o 3% 3k 3
IOl T OTNF -« S5 40 DN T 7E e 7 O 2 45 4
g T A LT Toll A A2 A 4 i ML A
W] A7 S P 1 B b ks, W R RL g R A 4R



H2 A, T /D BT Sl B 5 Toll 4 4K 2 78 Sk AT 241 4 o i 8008 AL B 17

TNF -« 78 N B B 20104 28 5E T B . I, X Toll [5] Matsuguchi T, Musikacharoen T, Ogawa T, et al. Gene expres-

ke {ZIKIII:E T BE ﬁk i ﬁ{% i ?J'E'l 1% ':P i ’T/IE FH L %u iy sion of toll — like receptor 2, but not toll — like receptor 4, is
induced by LPS and inflammatory cytokines in mouse macrophages
— 2 WF 0K B T WD G 8 60 R 2 5 L 1T el 2000 165(10) 15767 3772,
A N RN R 2 1) B B R, IR AT R N R E R [6] Suzuki S, Nakamura S, Sakaguchi T, et al. Pathophysiological
NS SR A TR E T Z 5 i i 7 (E * appraisal of a rat model of total hepatic ischemia with an extracor-
TSN . ; poreal portosystemic shunt[ J]. J Surg Res, 1998, 80 (1) :22
05 Kk A Rk T R AL A o 0
PESd & [7] Zhang Jinxiang, Wu Heshui, Wang Lin, et al. TLR2 mRNA
upregulation in ischemic lobes in mouse partial hepatic ischemia/
[1] Nakamitsu A, Hiyama E, Imamura Y, et al. Kupffer cell func- reperfusion injury model [ J]. J HUST ( Med Sci ), 2004, 24
tion in ischemic and nonischemic livers after hepatic partial ische- (2): 144 -146.
mia/ reperfusion [ J ] . Surg Today,2001,31(2) :140 - 148. [8] Frantz S, Kelly AR, Bourcier T. Role of TLR2 in the activation
[2] Cario E, Rosenberg IM, Brandwein SL, et al. Lipopolysaccha- of nuclear factor — kB by oxidative stress in cardiac myocytes
ride activates distinct signaling pathways in intestinal epithelial cell [J]. J Biol Chem, 2001, 276(7) :5197 —=5203.
lines expressing Toll — like receptors [ J]. J Immunol, 2000, [9] Sk, £, Hic, 5. Toll &% 5 AF I B i 77 3 11
164(2):966 -972. BilJ]. AR FHESG 245, 2003 ,11(7) :424 - 426.
[3] Yang RB, Mark MR, Gray A, et al. Toll - like receptor — 2 [10] ZwAK, Fog, FHk, 2. /N BT 6/ F 3 39 645 o 57 e
mediates lipopolysaccharide - induced cellular signaling[ J]. Na- Kupffer 40 fig  TLR2 pg F ik [ T]. b E %8 4 B 22 &,
ture, 1998,395(6699) .284 -288. 2004 ,13(8) :591 -593
[4] Funaki H, Shimizu K, Harada S, et al. Essential role for nucle- [11] Colletti LM, Remick GD, Burtch SL, et al. Role of tumor nec-
ar factor kappaB in ischemic preconditioning for ischemia — reper- rosis factor — ain the pathophysiologic alterations after hepatic is-
fusion injury of the mouse liver [ J ]. Transplantation, 2002 ,74 chemia/ reperfusion injury in the rat[ J]. J Clin Invest, 1990,
(4).551 -556. 85(6):1936 —-1943.

it HEH (EEIRMEF)

B 4t g4 Sh R 4= C. AL Theodor Billroth 1 S5 7 HF I i 2 20 t 84K, M AR E B i H e 5 LIt &, F a5 16K
A VRBR,BRERN - AR, HAWBC iz 8 s FARMEE, B0 8B, AR, FR 0 e K
BB SRR, BEE AT B BB HE R BIRA, DUAR G5 0 40 BB % o 80 =000 58 20 Bk 6%, 5 T B I R IE A
WATEFA A o LG8 SR E RG24 B AR SN RL BEE AN RL B RR A BE ORC B AR L AR B A AN R SR 4
ARARE AL, AT S o AR AR R SF T AR 0 kR AR TE R T AN R R Z o K T Mg e R 2 B, &
—A~Z 28 B S I S A% AR R Y I K R O

FHMNRHRTE B B — A 1R G AR B IR ARG IT MR R & e, RLAE 1890 4F 36 [ AP BRI A Wil
liam Stewart Halsted 3t B 56 $2 th ——FL 8 T AR 045 L& R 8 55 0 By 2 ik 2Lk M LY Tl ss 45— JF “ B 8" YT R
PR IR AR, S TR AR TR O E S . BES A = 00 [ A B 5 AR T BE 9 E 2% IR 2 00 A0 B B A IR T A Y Y
HRIE AR, I Crile BY UMk 45 1 AR Miles 1) 15 1 98 MR 16 R . Whipple B B+ Z 38 5 VI BR R &5 0 % 86490 25 1% 55 10 3% 38 4P R
S ) S 1) — B JRE BB AL, Ok R AR Ay S BEE T R

Il Joi 3 . AR ) 4 5 5L S B2 B IR, 10 Billroth | Kocher | Halsted 45 F Jy 3 38 20 B} B AE #8080 “ MRBR” MBI A T E K
B L, B SE T IR AN RRIG T R, B L T AR ARTEM I R IT TRl BT 20 ] R RAABITFAREARE &
R BRI AN R R R O 2 F AR B I5A B 1 2 B 58 5 AP BHIG “ JE 7 VRS X ZR AL A ) R DT IR T R R T RE T
i SR8 6 T BRI I, SR alE SR AN R R A R TR T 2 BBk KR . JE 50 FOR, MR M AR BHRIT N R AL AN BT R F R,
AR R F AR, G AL G167 5 9048 8 17 3 SO A7 I S5 7 88, B R PR S D) R Mo, R e R385 D) IR P LA T 25
BIAE, AP A A R R AR R B A Bk BT B N

1% G5 35 38 A1 B S W 1 i 7 2 30 0 BB Y B AR T o A R AR R R IR G 18 093 8 AR 5, 6 GE S R
MW EAFEENEE, MR OCHANEE30 RO TR, 45— B R F IR AAE N REEE WL RS, & UL K
ANREIE AE ) BB, JF UM Z Fe ] A T, Z0 i E AR R — R R, A TR E AR R A
T — AR S5 45, s 3R 538 B 2% 55 e 2 22 0] 5 R S8 0 0 DL TIE , 00 4 42 30F S0 B i R 2% 0 w5 R R

PEIREKRREE FEE
2005 £ 1 A





