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GREY Bf PR E4H N - Z B BB (NAC) X T B85 4 Bk i /B3 1 (/R J5 . B it 3
Ry EX Toll B2 4k 2/4(TLR2/4)FEERME W . K% U BALB/c /MRE R 2 /R HAGER &
NEENA HBERA /R A NAC FHANAC 4),H4 10 R, FEMEE/E 1 h # 3 h BT MmN <E
L3 B9 R 56 B F- o CTNF — o) ¥k BE , B AR 30 Bk 1t 30 58 1 3% 77 &L BR %% & B8 (ALT) 7K ; [¥] e JBU 32 4 iF L Bl 4L 41
1 F-R AW RN (RT - PCR)FIZE B R % EN % 3 (Western blotting) W8 TLR2/4 RixWEL. &R
I/R J5 5233 77 M- F it 2 49 4 H B8 TLR2/4 mRNA I £ 09 8 3235, NAC T T Al 4 i 3L e 3k K (P<<0. 05 BY,
P<C0.01), I/RBHE M TNF -a f1 ALT KEHBRBFRHAH B AR NAC T HS &0 H & TNF -o
ALT ¥% I/R #B B F % (P<<0. 05 B P<<0.01), &t /DRF#H1/RJE,TLR2/4 AMUEZHRIFARN
EEEXEERBEMABSERR. NAC FlET AL FRS,  MEF#E)E TLR2/4 R RE

F TNF -a BR K, KT IR ER AT il 4 SR A 4845
[X@A] N-ZBEpesEm, S/ FEERG.F Fiit: Mft: Toll BZ&k

Protective effect of N — acetyl ~ L — cysteine on liver and lung injury in mice after partial hepatic ischemia/
reperfusion WU He-shui * , JIN Xin, TIAN Yuan, ZHANG Jing-hui, WANG Chun-you. * Center of
Pancreatic Surgery, Affiliated Union Hospital of Tongji Medical College, Huazhong University of Science
and Technology, Wuhan 430022, Hubei, China

[Abstract] Objective To investigate the changes in Toll -like receptor 2/4(TLR2/4) gene expression
in liver and lung in ischemia/reperfusion (I/R) injury with or without preconditioning of N - acetyl - L -
cysteine (NAC). Methods BALB/c mice were used in a model of partial hepatic I/R injury and randomly
divided into sham - injury control group (SH group), hepatic I/R group and hepatic I/R with NAC
pretreatment group (NAC group), each n=10. The level of tumor necrosis factor ~ « (TNF - a) in portal
vein and plasma alanine aminotransferase (ALT) were measured at 1 hour and 3 hours respectively after
reperfusion, the expressions of TLR2/4 mRNA and protein in liver and lung were observed with reverse
transcription ~ polymerase chain reaction (RT ~PCR )and Western blotting at the same time points. Results
Compared with I/R group, the expressions of TLR2/4 mRNA and protein in liver and lung in NAC group
were decreased at same time points (P<C0.05 or P<C0.01). The level of TNF - a in portal vein and plasma
ALT increased continually in I/R group at 1 hour and 3 hours after reperfusion compared with SH group,
however, they were significantly lowered in the group pretreated by NAC (P <{0.05 or P < 0.01).
Conclusion TLR2/4 is activated in liver and lung in the process of partial hepatic I/R injury. NAC can
inhibit the activation of TLR2/4 and the induction of TNF - « resulted from I/R injury via modulating the
state of redox process; thus it might mitigate liver and lung injury following partial hepatic I/R in mice.
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IEENBER AHHESSIEBNZERE T-«B
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N -ZBERER NAO A HAKANEGRKRELRR
R B H K (GSHD , U i | Ak iR FUR S . B
fIRAMRFBERS /R EREHITHNETRHNR
3R, MEETE RS T NAC i AF i 45 R
YE R J Toll B34k 2/4(TLR2/4) FikHIE .

1 MHE5HE

1.1 EEEN:NAC WA Sigma 2 7] ; il HFFEH
F - «(TNF - o) B Bk 5 55 W% Bt 2k (ELISA) I &,
BAMERNPCRORFNYW BRI EEXEY L
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7 ; RNA £ B3R % (Trizol) .DNA B 1 ¥ H Invi-
trogen/A & ; — ¥t TLR2/4 £ 76 [ Hi & ) B Santa
Cruaz AR ZHARERRENHNAWE B LEL
B HoAth 45 R b2 A0 R O R E = pr .

1.2 siYHEBRHEH .BALB/c & R/NRBTHH
B K ¥RFEEREERIYH.O,6~8 B, K
H 20~25 g, Mk, FTASIYY FERAMEER 24 h,
BHKK. REIBFEES N IAH . BH 10 K.
OBRFARLH (U7 FHERAEHBFITFAR, AR M
B QIR A - FBRESEN 17 IRE L Z MR
B, EEEIE YOOI, R4 B8R, R
I 43 B8 S L A o L 2 B ) Bk B RE 0 Bk R T
WAAE LA MBS, 84 XABEE,1h FEKIT
R, B A e , Pk B /0N B L 2 P LA, IR SR
XM ®ONAC T Hi4H (NAC 4): AR Hij 39 min
B S NAC 150 mg/kg, 34T I/R Ab# ., FFAE
Y5 H FEEER 1h# 3 h 45K,

1.3 [ AR R F & e ) A B/ BRI R Bk i
0.6ml,##% 12h J5 4 CTF 4 000 r/min(B.L¥ 7
20 cm) B> 10 min, 43 B Il & , #% TNF - a ELISA
B UL PBERAE, R K 450 nm 4B R OE B
(WDE,FREREHRITHTERA TNF -« 8. 5
B WA, 78 W B 8] 55 22 HR 3 Bk BRI, 0. 8~1. 0 ml,
SyES M3 0. 3 ml, KW PR BR L E BB (ALT)K¥.
1.4 TLR2/4 mRNA KPRl . %% -5 8
4 R (RT ~ PCR) F 45 B ] i BUZ AT IR &
100 mg , ¥ Trizol IEF &+ 1EH TRIBEE RNA, )
B RNA AR , 5258 R & 0 B3 7 BR (Oligo(dT)I A
5| 4 3% %% % & B, ¢cDNA, PCR £ #l AF. Bii 46 R
TLR2/4 mRNA F3k B -actin FHEMW,Z5(4
FH I TF:TLR2 ki#f 5- TTTGCTCCTGCGAAC
TCCTA -3, F#f 5- GCTTTCTTGGGCTTCCT
CTT -3 ; TLR4 L #% 5- GGGTCAAGGAACAG
AAGCA -3, Fiff 5'- TGAAGGCAGAGGTGAA
AGC-3;B - actin | Wi 5~ GCTACAGCTTCA
CCACCACAG -3, F## 5- GGTCTTTACGGAT
GTCAACGTC - 3' . JZ i £ : 94 CHIZE 4 5 min,
94 CAF % 305,60 CiBk 30s,72 CHEfH 30 s,3t
50 MG B 72 CHEfH 10 min, PCR Y7
B 1.5 IRABMESER Lok, B8R T R
BT S - 300, I FER A RAFD 3T
B & 58, 5% TLR2. TLR4 K&B-actinfy K
B, L TLR2/B-actin & TLR4/B - actin By kb
B4 31# R TLR2/4 mRNA B35k,

1.5 ZHEHKA%BEEBE (Western blotting) il 5
TLR2/4 BHFRX #BUF. AR (100 mg) EEH
(1 X BEEREL 2% v iR (PBS) , (R 43 8 1% B9 NP40,
BRI R 051K EEEBMHPIF 0. 1 %K+ 5
BRI (SDS), s FRTINA 10 g/L % B B 1 Bk
(PMSF).Aprotinin (30 ml/L),1 mol/L (10 ml/L)
Sodium Orthovandate), E B G Z S  HEES
BH 621 SDS -R IR BE A TEBE B 1K 5355, L
HEEWMRILER, 55, I RMN)5HARZEH
itk 2= & 6k (ECL) 8 8, 9 # /5 Al Bandscan 5.0
SHARGERITERSAEFEMJIOD),
1.6 Sit¥# 58 HIE % kA SPSS12. 0 G it 8
AT AL T, & ZH 8] LA TS HEAR ¢ R0, FR AR DA
B LR (r s FR,P<0.05 HERE R
2 & B
2.1 A[FEBE LA AL TLR2/4 mRNA R ik
ELREDBFARAAF WAL TLR2/4 mRNA
JLFA%is. I/R J§ TLR2/4 mRNA #XERE b
F+,1h # 3 h #HMWEF TLR2/4 mRNA kB Hik,
BEEFEFRHME 1 DAERER, 53h HEE
REBEMEP <0.05), WA NAC FHE,. &
Rt 1] SR V240 TLR2/4 mRNA k% I/R 435
H TR P<0.05 8 P<0.01) . HAHLELERT
B EH (P 35>>0.05),
#1 HAFAS TLR2/4 mRNA RiE LB L)
Table 1 Comparison of expression of TLR2/4 mRNA

in ischemic hepatic tissue in each group(x=+s;)

HH HYH D) TLR2 mRNA TLR4 mRNA
BFEAY 10 0 0
I/R#A1K 10 1. 354 34+0.254 3 0.964 710.041 3

3h 10 1.097 740,254 1% 0.725 240.541 1%
NAC#H1h 10 1.049 640.354 24 0.737 940.452 14

3h 10 0.892 34+0.541 64  0.611 240.012 44

Y5 1 h BB.AP<0.05; 5 1/R A Al S ER R
AP<C0.05,4P<0.01
¥2 HAWHASR TLR2/4 mRNA Rk LB (r+s)
Table 2 Comparison of expression of TLR2/4 mRNA

in ischemic lung tissue in each group (x+s3)

H5) HYE ) TLR2 mRNA TLR4 mRNA
BFR4 10 0 0
I/R#1h 10 1.858 44+1.381 1 1.568 41+0.664 1

3h 10 1.528 1+£0.641 4% 1.347 540.551 2%
NAC#H1h 10 1.503 34+1.016 74 1.284 241.584 24

3h 10 1.486 1£0. 645 3% 0.941 3+£0.562 3% 4

. 544 1 h HE.*P<0.05;5 1/R 4[5 5 E A
AP<C0.05,A4P<C0. 01
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2.2 AFEAFE&IF.MAR TLR2/4 BHRER R
(#£3,%F0: /R GHHALR TLR2/4 EEHREER
W EF,1hf13h#HH TLR2/4 EEHMKEEEX,
BEFEFRBN 1 DEREIER,53h WEER
B ENE P H<0.05, 5FHH TLR2/4 mRNA
FEMEL—B. WA NAC T 5 Rt E &S 4
M TLR2/4A BEHESB /R AHAE TR, HANLKL
BERHABEMREP<0.05 5 P<<0.01),Bl 3 h
B1hTHERBE.

T WA S P TLR2/4 BHFEFNE, HE
¥ EF.3hE1h BEAE P H<0.05), 54
41 TLR2/4 mRNA £k WBAFFE. NAC TH)E
[ oAl S 4R TLR2/4 EH R AR I/R A¥AH
T RE(P<<0.05 8 P<<0.01), HANKLBREFHE
BEMP H<0.05),BF 3h BAMETF 1 h,

#3 ZEANELATLR2/4 BARSIEHEGEs)
Table 3 Comparison of expression of TLR2/4 protein in

ischemic hepatic tissue in each group (x £s3)

Aan PR TLR2 &A TLR4 &R
BFEARA 10 53.52+ 5.25 61.284 6.65
I/R#1h 10 191.514+13.51% 173. 67417, 67%

3h 10 149.36+ 9.15%%  135.18+16.56%%
NAC# 1h 10 153.58+12. 964 138, 64+ 15. 674

3h 10 125. 14+ 15. 6674 101. 8411, 894

B S5EFERALE . *P<0.01; 544 1 h & . *P<0.05;
5 I/R AR B A B8 A P<<0.05,4P<C0. 01
R4 BAMABLETLR2/4BARKER L)

Table 4 Comparison of expression of TLR2/4 protein in

ischemic lung tissue in each group (x=+s;)

“ay FHH (D TLR2EH TLR4AEH
BFERA 10 59,48+ 3.48 64. 68+ 8.27
I/R#1h 10 303.61+21.51% 228.61+16.33%

386.18+22.81%% 312.21+18. 64%%

NAC#H 1h 10 265. 64118, 344 173.67+ 9. 364
3h 10 344.27119.54%A 278, 84412.54%4

B 5BRFERLAELE.*P<0.01; 544 1 h th,*P<0.05;
5 1/R 4 ) B Ja] A% b 3% . 2 P<<0. 05, 4P <C0. 01

2.3 S RE A E & Tk TNF —o f1 ALT
KFEHHE(E S BFARHFP TNF - o KFEHRM
(<15ng/l), I/R1h G INF-a RZHBHE
(P<<0.0D),3 h FHAERERKF.HE51h b
EZREBEMP>0.05), NAC T 5 [ o 8] &
TNF - a7K ¥ £ 1/R 443y 8 % FE AR (P ¥7<<0.05),
HALWBREREREMR(P>0.05), ¥ ALT £H
EEEHABARH3hH1IhHBEEAR.EZR
B EHP<0.01), NAC THiE ALT KEHE
TR (P #<0.01),

3h 10

#5 HKAMH TNF - o § ALT 7k F 8 Getso)
Table 5 Comparison of levels of TNF - « and ALT in

portal vein in each group(x—+s3)

a5 HYHJ(A)  TNF-alng/L) ALT(U/L)
BFA4 10 5.29+1. 52 45.59411.25
I/R#E1h 10 151. 91+4. 38% 652. 894 65, 81%
3h 10 157.5243.57% 857.94+51. 23% %
NAC#1h 10 135.5346. 014 152.34£57. 814
3h 10 140. 48£5. 644 181.17461. 284

HSEERALE *P<0.01; 544 1 h . *P<0.01;
5 1/R 4R 6 fa] 25 e 88 . 2 P<<0. 05, A P<C0. 01
3 W

HFFERS /R EE SHEFE M RE
B R B BK L TR BRI, R E TN RIFBES M R B
AR o B B Bk AR 0T B 800 AT LA Bl AR BE B B A
It 22 B 8 ) A U8 afi » DA TV 38 50 PR IILAE Y &
AW R TEE TLR 558 BT 5 300 FF
B HEAR 45 . RATETHA 89 L5 2 40F B B i i A
TLR2/4 ZEEFESHERLRY, HlL, EXE
® f I/R 38 f75 HR (ROS) 4 i3 & £ & il 4
SURBBRGHFEERERS®, FEmb B, ATP &
HEFIES R YRR, AR W EEEN, ILE
A 3 2 7 ) g R e S AL B AL A LR B A R
BErAdELE”. PHERNAKRE /R GHEE
BN AR, S5 T I S5 40 B RN T A1 T R AR B AR
#H® . 4 FAKFLE,ROS A N5E &7k B 40 M %
ZHRNGEEHR, B8 c-Jun EXKFEHEH
(JNK).p38 R EENE B (p38 MAPK) R ¥
BEH-1AP-DEANEZMESEFXEALEE
B9 3B H SUR™ ;T ROS Xt NF - «B #3#3& 1E F
REBIHEE, EEMARKBPERIZBKRY
BIEL O,

BEBER BN BFEARL/PRAF AR FY
kL& TLR2/4 mRNA ik, I/R4H 1 h fFHR
TLR2/4 mRNA RX SRS .3h HHTHE.EH
%ﬁﬁﬁ—ﬁl,lﬁllﬁm* ALT 7J(:\|Zi%:£ﬂ‘ 9*7_1.‘4:15
EIFTIREEZ M . 4 E TLR2/4 mRNA Fik#
S5FARERAY HEEREIFER—F. FE,Mm
TNF - FEBEME. HUWHEN I/R 6, JFHH
TLR2/4 mRNA RHEHE FH, RS EREN
MREFIEEREG . BREHREFHBRRA
AR T R4 45, B B A L8 T LA S 30 b 40
B 2% BT . SRR RIS T P PR L 40 B T i A R rh Y 3R
ERXNMAAKNREEACLBIASMIHRNIE
S, Af TLR2/4 MEBRAXE /R Rt EE + 5
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BEEMEA, RAENKIERNTZERRT 89808 VL& 7T
BEAEB T RREEMN ROS MEMEESER TS T
1 NF - «B Y 15 b LA RS 4k e B8 7“8 A5 7 I b
W IERRAE R,

BERA N E A B ROS, M ROS £ FE
BT M b GSH WP EAutE A AR st S AL 7 F
RKEZNACREPHBRE W—M, ERAERY
MERYRRELEY, AR HE _HiLY i .1
Sy 4R #E GSH BYRTIA ,NAC BEA B35 ROS i
1A B T K 35 4 3 B4 Ak B 4 R 5 4 58 B R0 0
THRER A Y XAl o i Z B B AR B o AR, 32
H 4N GSH ¥ B, 9553 GSH [0 41 L R &, T
Rt EEA  BERN EFHEN  BOEBEH
EBHE M BT ROS MA@ EESHFHWEL
BE M NF - «B &8 g0 8 3, ks > A E 7
MBI . ALRERIESE,NAC TS & Bt a & i
H1 TNF - a 8 I/R 48 838, 3 B2 i R 45 & 2
T—EWMETVER . AN NAC AP HR S,
AR EEEEY R, KIERNEE BE,
BEPHRABROETEER, B TPIREE,
MA B 4 R A 1] LAE B NAC 78 £ A (8] 5 _E Xt
TLR2/4 REWH —-EWMHBER, X#E SN
T NAC ZE R HEE RS T 3B L3208 175
A .5 ROS K¥-FAH HEVIHXWRERERARFS
HOMERBEMER, T NAC HER R #EE
W% ROS K F 25 T MLk H 40 6o B KDL,

B 5 30K
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OFCR B #:2006 - 10 - 30 & 81 B }#§:2007 - 01 - 23)
(FXHE -FHRP

o L Y B R -

ik Csa B pIB LARBFNEOAHBELHT L LA

BIFEE¥EN S8 TEERLESIE (MODS) &R CSa i ¥ 7% 8.4 41 i (PBWCs) 5[ 2 4 iE R ¥ VL # 47 T 8F
3% TN e R i R 2 41 B it b 43 B8 PBWCs, I C5a (100 pg/L)FiALE 1 h, R 5 FIRE B ¥ (LPS)10 pg/L RB 20 h. B T Cba
TREHE N 3 M LBEEALE O ME MAPK) R BIE PBWCs, FTLLZEMA C5a 7 1 h ii A 3 #42 MAPK # #i#], R 5 0 &
PBWCs 3 LPS R#/E > £ A AR T- 6L ~ 6O FMMHFIKFEE F~o«(TNF -0 K. &R E/R,MA ¢ - Jun EEFR 5 HE
0 40 B SME S 8T BB 4 ) 0 Xt LPS R #JE PBWCs P4 i) IL ~ 6 F TNF - o KPR BEL W : T IIA p38 MAPK & R ¥
BT AT UM E CSa BIE MR AL, RIE FRE R, BN F AN Coa 3% T LPS RS ) PBMCs 4 IL - 6 1 TNF - o, X—4E
FREN p38 MAPK R LK, MM S THBEN c - Jun EERBHEBAZHNEBRN T LPSERTAEKIL -6 F
B 4E, %% § (Shock ),2007,27(6):623 - 630; A &, F &

TNF - o TAERSMARDNIER .
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