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Abstract

AIM: To explore whether N-acetylcysteine (NAC)
reduces liver injury in rats with severe acute
pancreatitis (SAP).

METHODS: Fifty-four Sprague-Dawley rats
were randomized into sham-operation group,
SAP group and NAC treatment group. SAP was
induced in rats by retrograde injection of 4%
sodium taurocholate into the pancreatic duct.
Rats in the NAC treatment group received an
intravenous injection of NAC (200 mg/kg) one
hour after sodium taurocholate injection. All the
animals were sacrificed at 3, 6 and 12 h after SAP
induction. The activation of nuclear factor-xB
(NF-kB) in the liver was determined by immu-
nohistochemistry. The hepatic expression of in-
ducible nitric oxide synthase (iNOS) mRNA was
assayed by reverse transcription-polymerase
chain reaction (RT-PCR). Meanwhile, plasma
amylase and liver function (ALT and AST) were
measured.

RESULTS: SAP induction significantly en-
hanced NF-«B binding activity and up-regulated
iNOS mRNA expression in the liver of rats.
NAC treatment for different durations could
significantly suppress the activation of NF-kB
(3 h: 0.32 £ 0.05 vs 0.46 £ 0.04, 6 h: 0.56 + 0.07 vs
0.97 +0.18 and 12 h: 0.87 £ 0.14 vs 1.13 = 0.11, re-
spectively; all P < 0.05) and reduce the levels of
plasma amylase, ALT and AST.

CONCLUSION: NF-«B activation and iNOS
mRNA expression are associated with liver in-
jury in SAP. NAC protects against SAP-induced
liver injury perhaps by blocking the activation of
NF-«B.

Key Words: Severe acute pancreatitis; Nuclear
factor-kB; Inducible nitric oxide synthase; Liver in-
jury; N-acetylcysteine

Liu SL, Liao W], Wu LQ. N-acetylcysteine protects against
liver injury in rats with severe acute pancreatitis. Shijie
Huaren Xiaohua Zazhi 2010; 18(10): 1046-1050

5%

BRY: KT N- TEBEF R R BR (V-acetylcysteine,
NAC)* Kk R E & 2 MR X (SAP)FHi45 49
FpHIAE A ALH].

Fik: 54 ASDX R MM HBF RA(SO
20). MERME K ZA(SAPLA)ANACT L (NAC
40), ZLL18 2. A% AL BR AN I ik 15 4T IE
N2 B VESAPEEA, NACLL T4 51 h
AT RE#BREANAC(200 mg/kg). %% F3 hy 6
hy 12 hefia) S RALH & KR, R ASPLIZA
A A M 2L ANF-x BB M A 15 46 %
-J A-Bir4% RRL (RT-PCR) &4 A 20 21N OS
mRNA%E; . AL ATR I A UL, R
BHAT fn i S B . AT RR(AST. ALT)4e.

LR SO L2 7T WA AN M NF-«Bi&
. AINOS mRNAJK & &, SAPZANF-xB#E L
F2iINOS mRNA & & ik ; NACH 4L 2INF-kB
EEAIPRIAER, BAKINOS mRNAkZ, 5
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+0.04, 6 h: 0.56+0.07 vs 0.97%0.18, 12 h:
0.87+0.14 vs 1.131+0.11, ¥P<0.05), 5+ T %
& 7 Ay B AST. ALT/K-F.

28 22 NF-kB#E 1L ZiINOS mRNAT &
FA VT b A SAPAT 445 & A 69 )R Bl Z—, NAC
T4 R AFNF-k BiE . ZINOS mRNA# & ik,
STSAPAT 445 B — 2 by #p VB .

XA ERESHBRRE, BEF-«B; BRE—K
R A, 50, V- 2B E R
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APEBR K (acute pancreatitis, AP)&— PR
o, R, 5 S EO AT, WAL S
P SENE. APKEHLE] B BT MAGE R, FEAET
JE R I e 2 4% B D BESRE 36, FET-F10%-35%.
AR IR IR IR, APH A 40 16 ke A= 26k
40.0%-56.6%, 1 BLAE HRAR 58 I A T 405 ik
88.9%""\. FFIEXTHEME B, A0 P 7= 1) it
B LU BRBE ) T B, B0 1 5 5 ad i E
S B BE N ARG IR, K4 B FLA 20 2R 2% 1
P, N2 AT DR 598 T Al AL
T K B CERE UM JHE IR 42 (severe acute pancreatitis,
SAPEA, FRIFNACK K LS AP0 (¥ R4
15 L.

1 MR

1.1 A SERE)PIR HIAE eI 8-10 F#e SD K B,
5451, MERMEANRR, AT 4230-280 g, HHF &
KEFEE 2B S SOl NF-xB p65Pifk
(RPN IS T A AR A A N- LB
IR F-Solarbio 2 7] ; A+ i IH R4 e+ 25 [E] Sigma
23 w5 INOS K& B-actiny | ) Z MR 4 GenBank 1 4
WEERFH AT, BB A T A TREA
AR

1.2 7%

1.2.1 2R SEH0 AT K Bl A S50 5 08 N 1 1] % 1
wk. BEHLS B3N, B TF- A4l (sham operation,
SO4l, n = 18). SAP4l(m = 18). N-ZEE -
2T T ZH (V-acetylcysteine, NACZ, n = 18).
1.2.2 BEA B AE Fe AR A AW K AT R AE A
NIEHIVESAPITY, 7 SIFEIERE 3. 6+ 12 hiY)
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HF e ki, FFIhae(AST. ALT)ME. BY )
BUHFA123100 meZidy, BAWAGE T HAE, HT
mRNAWE. BURME 1208100 g/LH Pk
FHE [ 52 24 b, H R A RS R, o B IR
Jog B AR N AT BRARZA 2L BT 2L ZAHEG (1 K 4
RS EAY A 2 SR =3
1.2.3 RT-PCRZAM AT 24 41iNOS mRNA & iA:
FTRIZoEHUMRNA, W45 J51TPCR. iNOS
K B-acting M5 U1 R iNOS(514 bp): 5-TGT
GTTCCACCAGGAGATGTTG-3"; 5-CAGTTT
CTGGTCGATGTCATGAG-3'; B-actin(395 bp):
5-GCAAGTACTCTGTGTGGATTGG-3'; 5-AA
TCAAAGTCCTCAGCCACATT-3'. RT-PCRJX
A FASME9S 'C 5 min, A51E94 C 45 s, ZEfif
72 °C 75 s, )72 “C L7 min, JL364FIA. Horp
iNOS. B-actin [ IR KIELE 737 A 48 C.
60 C. KPCRIM=WILE.5%E IR LIS HL Ik (75
mV, 50 min), %R EMG S0 A 47 1
JEE FEAE. FHINOSY 1Y /=97y 5 B-actindy 3 1=
WA 2 R R B FEAINOS [ R 8.
1.2.4 FF4LANF-xBo) Sk A AL F £ & R H
SP(Streptavidin/Peroxidase)yZ 0 M 21 Z{NF-xB
PG . —Pr(RBip6SPiiR) TAEMWEE A1 1 200.
BIPEXRT A I —4t, LLIEHPBSAURE. 45 5L 1]
TEA00F5 8L N REsR D) BEALES AN LT, TF &
B P BET 1 I 4 40 i B8 R L P AR Rz e A 1)
BRI a2 4 P A% () 4 i J5 2 A £ U g B .
St A $dE K Hmean+SDF . K]
SPSS13.0FPFREAT J5 2 4 Bt [R) I B (A 4L 1] BL
A, P<0.05 0 22 5B g 2 X

2 B8

2.1 f B FE AR AL 5S04l . NACHL LR,
AN P GE K B 1855 3 hogt Y S b 7 s,
KAL) B M 22 R (P<0.05). 25 B[R] A
NACHL (5 JEH i 5E SAPAL W B AR (K 1).

2.2 f & ALT A= ASTH5 AR £ NACZLFISAPZ ifi
THALTHAST S RAE3-12 W4T e, B35
T-SOZH. NACZHALTHIASTIK JE 5E SAPA i & ¢
fI%(P<0.05), {47 =TSO (P<0.05, #2).

2.3 HARBEILE ISR SOHHNE
TCHH AR, SAPAL3 hFFIE 7815 6 he i i 1T
JPEGA L 250425 12 hJFFIE R T AR AEAL. NAC
Y13 WIFAE 7RI 6 ha I b, 12 hF W& i H 20
HCLE R T BEIR AT, IS BE G BE M 5¢: SOLLIF
/NI SE R BT, A RS IE . SAPAL3 hiTF 4 i
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LRSS0 % 1 TREAMBEEHESSRNELSSE (U/L mean + SD)

B R FHRA
JNF-xBAE6 hit
A ERRIE, 6
hie &t — ¥ It
5, 12 hjg Rt —
S &, LiENR
PDTC T # #INF-
kBEHF L%
B X | HE
BFR A I SAPHF
i 24 hb
NF-kBE B} &
EHE . BAKAS
FHREIK A
SAP# A NF-xB
12 hA#H 5
& HiEINF-«B
T MR KT
WA ERER.

ax’:| 3h 6h 12h

SOZH 1532.23+165.27 1763.83 +159.32 2097.83 +182.21
SAPZH 3841.23 +543.29° 5 967.16 + 763.82 7921.14 + 933.65%
NACH 2 941.32 +702.45° 3832.46 + 659.37° 5 382.29 + 870.89°

°P<0.05 vs SOZH; P<0.05 vs NACZH.

R 2 SCIOELBRTIDEEISARNITELSSR (U/L, mean + SD)

Y 3h 6h 12h

ALT AST ALT AST ALT AST
SOH 60.5+98 178.4+35.2 82.3+12.3 203.5+42.1 97.3+215 302.3+39.2
SAPAH  1985+32.2 521.6+89.4* 3875+36.9 753.2+123.4° 453.2+86.2 863.3+46.3%
NACH 126.7+21.3 432.7+57.6° 253.1+35.8 576.3+76.5° 278.2+12.9 642.1+69.2°

°P<0.05 vs SOZH; “P<0.05 vs NACZH.

* 3 TLIELARFRLANF-BRINIZESR (mean + SD)

ax’:| 3h 6h 12h
SOZH 2.12+046  5.32+0.53 6.12+0.58
SAPZH  16.35+2.38° 4531+4.14* 5269+4.21°
NACZH 10.63+2.13° 19.35+3.69° 28.34+5.41°

?P<0.05 vs SOZH; “P<0.05 vs NACZAH.

JRLT G (AR TR, WE R /N AR DL, 3 43 4 R T /S
VA1 25 S A A P A AL T 58 1 JHF 40 SR 6 A0 4
BRI B, MR R AN 52 6 hJHR A0 i
JHK, AT I AR RS AN A A 4, R,
BRI AT PR 40 1, 12 hR AR PEIRTE, 4540,
ZAREIE 2 T U0 1) P S 4. NAC4L3 hiF 4
I B T % € AR R, 0 M /S [ T 2 YA AR A
UL; 6 hFFAH B, 1 D0 40 M v R 12 A% 12 i
UK P P25 A A /AL, 3 S O et A 4
2.4 FF 2R 2ANF-kB#) 716 NE-xB i 41 234k 7 Y
45 R B ORIES O K BT 412U BUE N F-x B
BEPE G (o 20 . v B 1m0 0L G BH M e (0 2 22
R T BT, 040 MR (0, SAPALK FRUF41Z8
R L B S VR AONF - BFH P 40 g, g (5 A4
Wiz ok 32, YL, MAZ A0 BRI b, Tt A b
A, (HR SO R, NACH 4 i 2 4i i
JUT AT N F-1e B4 £ {35 0 2 Jl e ¢ 41 ) S AR 9%
L4 %e BE AN 2 (3R3).

2.5 AR L KA RINOSA B & iA F 46 RT-PCR
Y= 2 I IR R A YK A, ] Gene Genius4:

xR 4 SCIOSLARFLALAINOS mRNARIKNELESR (INOS
mRNA/B-actin, mean + SD)

D48 3h 6h 12h
SO%H  0.15+0.07 0.18+0.04 0.21+0.02
SAPZH  0.46+0.04° 097+0.18°  1.13+0.11%
NACZH 0.32+0.05° 0.56+0.07° 0.87 +0.14°

°P<0.05 vs SOZH; P<0.05 vs NACZH.

H 2 &I AR R AT P 2. WoRSOo4l
KERITFZHZUNOS mRNARNEIE o415, SAPZ
iNOS mRNAZRLIE L. NACH] LSRR A
FEENOS mRNA 1)K IA B 2 FEIG(K11, %4).

3 11e

W FEUE I A PSR I 48 35 ANH 23 I E A P 1
LT 400 55 5 R 5 i 28 R B 3 DT G, IF 5%
IO FE R T ia, HE 2] DUK e 1T ) e 3k vy 3
FUEF LT T E IR & IUNF-BAE Tt
3 AR AL ok T AR, AR S P
FIE 5 gk G R ) e R 4R 5L R oS L R 2
55 I & AR R RO S — AR S
FEGANOS)IEH, B s, NF-k BYEE IR
K T7 A B EAE A, BRI AR N INOSHE I
GG, B EINO L 2 R #ILR AR O, 4
AEAS L IP I EZ L B nes, S I L Eab, SR
U, PR AN O SHE i BN O L
P HAT— 5 IR YT AT S A O EIINO SHERH
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1 2 3 4 5 6 7 8 9Marker SAPZLH B, A1 B ZMETHEE X (P<0.05), W@ HFH#M
bp ABR LG

3

100

iNOS = bp
514 bp [ e g . 300
100

B 1 |/LE3. 6. 12 hFFLELEINOS mRNABYZRIA. 1-3: SOZH;
4—6: SAPA; 7-9: NACZH.

0T 98 i A5 S A% 326 O PRI ), A 2k A HliIN O S
AN BEAET LR B B W 2890 1) R A=, A6 41 1
L L5 JIEAVEH].

[ A AT 26 W] . NF-ie B 5. 10 i 2 ik 1
SAPK A i B AR, KA S5 I
NF-xBfE6 hit} /] S BT+, 6 hig Kit—25 7t
i, 12 hWE ok — 2w, HAEWPDTC ] 41
NF-«Bifi 1k 545 25t 1 o<y 11 55 2 52 &
Bl: SAPHF i 7E24 hyti FONF-kBiF Pk g, 52
MR B SIS R LK IS APEEZYNF -k B
12 W FFEETH R HLUE WIN F-e BAE F0E JBE AR 4%
JHF 51405 JE A Y. Ethridges RILAESAP
3-6 hANF-kB# A2 L > =0, K INF-«B
(L i R A B T B IR RAE AT o 5 JE AN
PR AT R, AR AT R LGRS £ESO
41, K EUH 2 o) W I NF - BB G 41
J, vRr R B RO A T RS, T 4 A% D
0 SAPALA U ZUAT W BIR AL FINF-«B
BRIt i H G (L DA% A &, SAPALTE3-12 h
I 8] 5 R4 2L N F-xe BIS)IG P SR ME T ,
5 SO % I 1) sUAH EL AT Wl 35 7% 57 (P<0.05), BEt
FE R BRSNS A —3. BlSAPYH
PR, JFFFE 0 AR A0 H AN [ R JEE F o 5
THALT. AST/KFH W7t 5. NACYRYT 4141 i
K% % A0 1R T FRA % €0 (305 a5 T M 98 4 W (2 A
R HLA0 A BN 2E, 3 BINACH HIHINF-« B
TRIFVER. SO4LK RUF41ZUINOS mRNARKIA
HRIL, SAPAIFAZIINOS mRNAFKILI &
i NACHIFHZIINOS mRNA K IAKSAP
AU WFRR, At 8 L (P<0.05). HHINAC
HHIFAZLNOS mRNA [ 2232 A 45144 .

NACZ A M 38 B P e T IR 4. &
B — PR AR NG IR R T8 97 P
RGP, 14 C3024F. N- - It E R B A
TR A I, IHINF-« BT, b 41 i A1
(145 BOCFRE I VE . S50 Hh 3RATTR AN A C 4L
KRB BR A HF 005 5 SAP L Il B e, A siciidy v
NACHTT 4INF-xBifitb & iNOS mRNA [ A%
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1, N- 19 Ik 2 1 ] B o F0 HINF -k B A i
MITHNE] TINOS mRNAK)#iL, XFAPI: & KNI
B A — s e H.

S, AP LK %, ZRLEZ
LM R Az, AP IR I 8 T AME 2 I AP 1
L4025 R 5 Rl R 4% P 2 DA %, I 3¢ )
SO RE R T, L E T LUK A I T R vl 3
FERET. BHSWISAP. EEIRIG IR B
Biva FF D REA A O BE. SEi P RATEIINAC
XFSAPI R ITFIIREA A — 2 BRI T EH.
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