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Abstract
AIM: To study the morphological changes and the

regulation of nitric oxide (NO), Fasand Bcl-2 on hepatocyte
apoptosis in mouse model of experimental fulminant
hepatic failure (FHF).

METHODS: Mouse model of experimental FHF was
established by combination of lipopolysaccharide (LPS)
and D-galactosamin (D-GalN). The expression of Fas
and Bcl-2 in the liver tissues was tested by immunohis-
tochemistry. The level of serum NO and iINOS mRNA
expression in liver were tested by nitrate reductase
method and reverse transcription polymerase chain
reaction (RT-PCR), respectively. The hepatocyte apop-
tosis was examined by TUNEL method. In addition, the
changes of the above items were observed after pre-
treatment with L-NMMA, an inhibitor of iNOS.

RESULTS: The level of serum NO and expression of
iINOS mRNA in the liver tissues were increased at 2 h
in model group, reaching the peak at 4 h. There was a
little Fas expression at 2 h in model group. The expres-
sion of Fas was increased significantly at 8 and 12 h,

which was distinctly higher than that at 2 h (100% vs
20%, P<0.01) and 4 h (100% vs 40%, P < 0.05). The
expression of Bcl-2 started to increase at 2 h, reaching
the peak at 4 h, which was markedly higher than that at
2 h (90% vs 60%, P < 0.05). The expression of Bcl-2 at
4 h was also significantly higher than that at 8 or 12 h
(90% vs 20%, both P < 0.01). Typical features of hepa-
tocyte apoptosis were observed at 8 h. The level of se-
rum NO and liver INOS mRNA expression were normal
and the Fas, Bcl-2 expression did not change notably
after L-NMMA administration in comparison with those
in model group (P > 0.05). Typical hepatocyte apopto-
sis was also observed at 8 h after L-NMMA administra-
tion, and the pathological changes of the liver tissues
were more severe.

CONCLUSION: Both expression of Fas and Bcl-2 are
increased in FHF. Fas expression is consistent with
hepatocyte apoptosis, while Bcl-2 expression is nega-
tively correlated with hepatocyte apoptosis. Single
administration of INOS inhibitor can not protect hepato-
cytes against apoptosis and injury.
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A
B A7 50 5 30 M B K HEAT % 38 (fulminant hepatic
failure, FHF) ¥ I 4 J 8 T 09 % & 5 TALA K — AL
#.(nitric oxide, NO). FasFeBcl-234 I 4m feL 8 = b 1A 4=
YEA.

Tk ﬂ‘é%%(LPS)%aD H I F 5L (D-GalN)BE A 5L

H S FHF /D S AR R f 95 L840 75 ik 4 AT 28 42 F as
B Bcl-2%3k, 43 KA AK BR 38 JR B ik A= RT-PCR % A5
B ANOKF ZAF2122iINOS mRNA %A ; TUNEL 4
/)”‘Jﬂ‘l"élﬂﬂu)‘]f AR )G AW Fas B Bel-2 k5, £

HNOK-F ZIF2822iINOS mRNA % & B A 20 feL ) &9
x% AT AR R4 TINOSH IR FIL-NMMA, 3 &
WA L ik F5 4709 T AL,
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R AFHFAEAR DR P, A HE2 hiF ¥ ANOK-F
ZiNOS mRNA#) £ ik Bp 78, T4 hik &'%; M#JE2 h
Fr4sFash V& RA, 28 hfe12 hR X ¥R R S, 5
2 h#a iR £ % 2 2(100% vs 20%, P<0.01), 54 hzat
5 E F LA 2 E(100% vs 40%, P<0.05). AR 202 h
Bel-2H3 % kA, dhkiLt R %, 4h52 bR £ 7 2%
(90% vs 60%, P<0.05), 58, 12hrt4x 2 73k % % %(90%
vs 20%, ¥P<0.01). 8 hT th BLIL A & I 2m A 08 = & HL.
5 AEA 40 &-BT ) LA, 28 TINOSH) #74) I L-NMMA
J& £ ANOKRF ZINOS mRNA ) & A ¥ h 5 KT,
FasABcl-2 ki ¥ £ B % £ F(P>0.05), LB J/E8 hik 7T
TS A 6 AT fm L0 T N, FALBTN O 4 5% K 2B A 20
EhHPEE.

253 EFHF P, FasABcl-289 #A ) 3n, Fasty £k
5w A e — 5, mBcl-209 £k 5 el — £
RARE. 3 4b 5 ANOFE H 7] AT m e 1 = BT R4
AR,
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P T AT 2 M E RS, WFasR4E. Bel-25K
Wy —AARENO)YE", 1y 5 R VE T 28 (FHF) L 5
JFEm PO T B e A B IR P, T 9 DAL 45 IR 3R A
FHF IO 40 R T2 A F -T2 b 22, 33X B T3k
— T fEFHFR 408 T a& 2, JFx) 25 R 2 1k
FH e sg e R 22 AT HR A

1 #RRTSE

1.1 #4 NOWRA &M B B nt @ Y 2 wl, iNOS
mRNAGI P AL BB EY A F, cDNAG K
WA B EAEY THRAMRA A (TaKaRa ™ i),
LPSIE HSigmaAnl, D-GalNIWy [ K BE Rl K2,
L-NMMA(Cayman? &) 7= fin) F R 5 256 A= ],
TUNELIXHI & Bel-2 AR & M Fas 2 4
ARF S H R LAY A ), 8 BI/NRCR
B R 2 B s — Bt s ) s 3 = 41 100 L, VBT 4,
A TE20-25 g, BENL 1240, B441(FE411000)%5 T
LPS 10 pg/kgfZ WS, D-GalN 800mg/kg jp(1HH14]),
Y EAZ (BEL110 1) R S LPSFID-GaINAb, [Alip NO
BEHIHIFIL-NMMA 7 mg/f(IINO4L), 441504
(RFEHS L) S R RE AR (1 A 1 R 7K (IE % R ), %
RN T2 E2, 4, 8, 12 hALSE, BN [A] 55
N VAB), FEEUSS R AR AR, H 1037 T--20 °C A7

Rk, JFALZ—859> T40 g/Lrp e WBE R 52, — 340 T
80 CURIEA K. TESILPSHD-GaINJ5 2, 4, 8, 12 h734)
U5 AT2, T4, T8, T1241, H 4L 57K )52, 4, 8,12 h
345 N2, N4, N8, N124H, 15 LPS+D-GalN+L-
NMMAJ52, 4, 8, 12 h7p 545 A L2, L4, L8, L1241,
1.2 75 % NOZK-R FH A I 34 D i v A0r I (X 77 460 0
H R R A o w40 Ul B AT, T
FRAXS550 nmib il e & B WL B, vHE AW
NO(umol/L)=(FF it B Wt FE — 2 VRO BE)/ (bt
B — 2 BRI E) X 100 umol/Lbs#E Mk
J5E XFE S IR BT FRRE A5 5. INOS mRN A FRIAH X & &
(RS WU SR FH S ot SRR -y - S 07 7 4%, SR DU 21
RNA, X HTNF-a-2(antisense primer, J7¥]ILJ5), £
30-65°C, 35 mingffF P K &5 M TNF- mRNA
cDNAJGHATPCRX N, 574141 F: iNOS-1 5’
-TCGGTGCAGTCTTTTCCTATGG-3’ ; iNOS-2 5’
-TATTAGAGCGGCGGCATGGT-3" (#1404 bp),
[ 158 NS B (P= K592 bp), 517 51): B-actin-1 5
-TGTATGCCTCTGGTCGTACCAC-3’ ;B-actin-2 5’
-ACAGAGTACTTGCGCTCAGGAG-3' . PCRZ M.
Ak 94°CAEPE3 min, R)594°C 30 s, 58°C 1 min,
72°C 1 mindFAT30MEIR, 72°CLEHS min. ¥PCRS™
W20 /LI IEREAERS - ik, HKodak 1DARYEERL
B BT KRG TR I & WA K E L, R AIA
KE7R: INOS mRNAMAFHX % E=INOS mRNA% &
/B-actin [ X 100. Bel-2 5 e 24k Bt S D SR
AR UL AT, G )5 40 M R S AR A (B G (5 1 2 B
PRGN A, 41 TC ke A gt 1) R B PR 4 . Fasfuis
MG S50 0 PR &t AT, Jeta )5 40
WA (O YL IR o PR A B, 40 2 oA A8 (L g
(1 Ay IRt . ke 11 SR AR S A 1E B AR(TUNEL)Y#%K
FEL UL HEAT R, 6 A L () 2L 2R ) e AT
B JEAL AR S bR il JF D AB L (T, G105 40 MO AZ S AR
L D PHAE AN i, 20 R e A 8 G € 11 O B 12
4. TUNEL. Bel-2% 414 4 th i Fas i 4L 44
A BT £ — 2 IRA5(10X)BET em 2405 FH
PEAMIEN T 1/3 (), 1/3-2/3 K (++), KTF2/3 K (++H).
ALY HTHES 108 B SR IF A1 212401k,

Biit A K Mmean+ SDE /R IMIENOK K
iNOS mRNAFHX & &, 1 HSASHK A ELAE J7 22 0B,
HEATPIR LA, SRR 3 T B el-2 e A A Y £ Je
Fas % 204 4 (o BH 1 20k 22 S TUNE L2 A 440 e
P T P,

2 ER
B2 WA A ZURA EJo % 0T W, 4 hdl ) WH
AN AN R AA L, RERFEAL, IR LA VG R AL
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PE, 8 hZln] W e IR IF 4 IR AL, b 2 g 1R
AR FISRDE, 12 ha ) WLJH 40 i 52K R I8, A% 2
W, 5 TL-NMMAJG T ZAHEY (0 45 K 1, 8 h4l
A LR 2 1) SOROIR 40 SR 28, W8 PR A 1 AR B0 I i,
12 hZH JU) L JHE 40 MR D R 2 4 Ay 7 T

2.1 2 FNOK-F ZAF20£2iINOS mRNA % ik 4 4L NO
FEAT 202 hRITH 4 hikw, DUS W0 R M. 78
BERA1INOS mRNAMZRIA T2 hill 7, 4, 8 hik i
U, 12 hIEARE 2 I, SXR42, 4, 8 Wiltb Z 7 &
F(P<0.01). BiR42, 4, 8 h iNOS mRNAIKILLK
12 hiE 23 = (P<0.01). HINOLL I ] FINOZK V- K&
INOS mRNAFRIAY N IE K, SHEAAML, 5t
NOAL I} 1] SUALT, TBilZK V-G i35 7 57, (R A 41
AT m(D).

=1 BIIBNOKERAFLBLIINOS mRNAZRIAEYZEY (mean + SD)

DR NO (umol/L) iNOS mRNA
=NV
T2 136.20 + 34.15° 0.68 + 0.56™
T4 256.35 + 80.21° 0.88 + 0.10"
T8 183.44 + 31.82° 0.83 + 0.08™
T12 73.24 + 7.16° 0.38 + 0.09
L2 26.13 + 7.32 0.29 + 0.10
L4 20.65 + 5.47 0.29 + 0.09
L8 24.30 + 9.26 0.29 + 0.10
L12 20.46 + 5.87 0.29 + 0.10
N2 17.56 + 6.12 0.29 + 0.08
N4 17.39 + 5.91 0.28 + 0.09
N8 16.78 + 5.27 0.30 + 0.10
N12 17.45 + 6.42 0.29 + 0.10

°P<0.05, *P<0.01 vs WHBLE.

2.2 I fmpe A oy #eml 25 R AL TUNELAL I 25 L 2
N, BRAEFHZ5)52 h, FFZLZRT o B/ B 1 40 i,
4 hBA PN BTN, 8 hEAEAN A 14N, 12 hIR
FEAET T4, BN 20 IR B SR PE R B, 22 BH Wy
NOJ&, & INFa] s BvE A A2 A S5 B A A — 3, =%

R 2 BRAFLBLATUNELISIZEER %)

aris| +4+ ++ + -
T2 0 303 40 (4) 30 (3)°
T4 20 (2) 30 (3) 40 (4) 20 (2)°
T8 80 (8) 20 (2) 0 0°
T12 40 (4) 40 (4) 20 (2) o™
L2 0 40 (4) 30 (3) 30 (3)°
L4 20 (2) 30 (3) 40 (4) 20 (2)°
L8 80 (8) 20 (2) 0 o°
L12 40 (4) 40 (4) 20 (2) o™
N2 0 0 20 (2) 80 (4)
N4 0 0 0 100 (5)
N8 0 0 0 100 (5)
N12 0 0 20 (1) 80 (4)

°P<0.05, "P<0.01vs NIIB4H.

+++
r ++
=+
u—

FaRktL 0.00

L L L L L L L |
T2 T4 T8 T12 N2 N4 N8 Ni12 L2 14 L8 L12
534

1 EBRAFALRFasNER

= Sk
++

FaRkit 0.00

L L
T2 T4 T8 T12 L2 L4 L8 L12 N2 N4 N8 Ni2
!

oA 2 5 0 W PR (R 2).

2.3 FF4LZ P FasfeBel-289 &k &) i i) 41
FasKik, Bi1412 h Fasfi/biEskik, 4 iRk %, 8 h
A2 Wi RIEWIRZ, 8 hfil2 hibBRERFEER, 5
2 hibHP<0.01, 54 hit#,<0.05. HFINOA FFK Hi I Fas
FIR B WA, SR A A ] A LR EP>0.05 (1 1).
TR AT B ZH BB el-23R0%, AAYZH2 h Bel-2H#%
ZRIK, 4 WRIEEZ, 8 W, 12 hillfRDFRIX,
4 h52 htt#:, P<0.05, 58, 12 htb#iP<0.01. HFINO4L
FHARHIMB -2 A B B ARk, S & i 1] £ b
BP>0.05(1512).

3 1He

FFAI M 9 1 2 B S Fas/FasLig 2/ S s> 4142,
LE9 BEME T, JH- 40 6 T 258 FasHU s/
SR R ARG L 0 R A I I A SR T
BATFasPust (3 ak 22 o B 2 Mk JPF e o A 78 /N
ip Fas 2 ARIHUA AT I 40 e 0 TR D) e by, A
SR, fELPS+GalNH] 24 J5 Fas &AM, HIH AL
TR (R A 4 55 E 40 6 9 T PRSI 485 SRR — B, $oR A
UL FPF HF AL o JHF 40 8 12 (%) & AR S5 Fas (i 2 1A 19
R Bel-2 EEMPUAT IR, 5807 T LRI 11
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Bcl-24% (A A 3 o i 5 gk AR T RE M R 2 T &
A DIERIREGEIN A, Bel-2nl 3l it i I Ca™ (1 B
L PG, BHIEMI A0 B LR C RS, ]
LA 25 -1 BA AT Y 1 S AL S LA T ) 1. A
SR (PIIT 5 Sk 7 40 e 75 R 2B PR T2 2 B e 1-2 5 R 1 1A
Ft 02028 W B el-2FE KL IR Ik T F A AT R AN B
R T I N ) B R 7 28 o8 A
Je BEAT RS A 10K SR Bel-2 4638 10 i AT 4 i 4730 2%
BT Bel-21 1 i ml Y 40 i (R 4T 4 AL RE Y. A i
KW, FELPS+GalNH 25 J5Bcl-23R k18, {HEEE 41
HOJE T3 N, Bel-2(1 KB K F B, $2RBel-2[f13%
KSR T B RO

FERAEIRBE T NO S L WY 7= ) £ A B A5 3 7
AL A OB AR, ZEAS R 15 DL N NOX 4 i vT R
L PR RO 49 1 U 1 FH 2510220 g R W), LPS
7 FIINOTEAR N R34 R4 1, i 7E R AhH1 3R
DA A s PE Y. H AT TN OXS 40 B A H iR A7)
4. SERF T A AN O ik JFF 41 i 10112,
Al BFasif T2 42, FHINOM & =l _EifiBcl-2
mRN ARk, Wi 40 50 40 i 8 o g £ B
LPS Ji i RN O K 7 A 1 5 S AT i o 72, 447
NOSHIHIF AT e 451, iNOSH#EZ] i a] i AT Bh
FFHFI (2 E AR, E A M R iRiE, AUNO
S FEF 40 L T A AT A A RO 5 A SR R o 3R
B, 765853 BEVIBR A JG N O [R R SA71F R A% 25 (L AT
P A AN R AR T S T R AR i R T fE A
N O AT 9 /b FHF S5 1 - P 4 3 3 A0 s P PO R s, 900 o1
AR T, cho - PR LY. 4 PNOMLA
AL APAPS [EE (K98 12 51 B i caspaseidi £ NO A]
LRI 41 0 % Facetaminophend S R H 40, WS T IE
BEPERY. AGE RE W, £F HLPS+D-GalNi ik [{ FHF5)
YRR R IMEN O K HFAIZINOS mRNAK L)
EHN. N HINOSHHIEIFIL-NMMAJ5, Fas. Bel-21)
FIRTCW AR, FEHINOFE FH AN BE BELWT 40 fr o 1 A
JHFIELH LR 2R A, PEORTEA SR 464 T, SN PEHheE T
INOSHIHIFIAS B o0 il 40 B T 1 ke A, B ]
NOFBEHUHURT 20 P 1 B 4% TE A9 1 .

B2, AT TR A FE RIS F HF R 99 ML I 1R
HEE R, R, X LT 0] Ge 2 0 I IR
TETT SRR, T T R FOR Rk IR N
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