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Abstract

AIM: To investigate the correlation of expres-
sion of nuclear factor B with that of a-smooth
muscle actin (a-SMA) and collagen III in hepatic
fibrosis in rats.

METHODS: Thirty-two male SD rats of SPF
grade were divided randomly into control group
and model group. Hepatic fibrosis was induced
in rats by injecting carbon tetrachloride. The
mRNA and protein expression of NF-«B, a-SMA,
and collagen [l was examined using reverse
transcription-polymerase chain reaction (RT-PCR)
and immunohistochemistry, respectively. The
correlation of NF-kB expression with a-SMA and
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RESULTS: NF-kB, a-SMA and collagen III were
lowly expressed in normal liver tissue. After injec-
tion of carbon tetrachloride, the expression of NF-
kB, a-SMA and collagen Il mRNAs and proteins
began to increase at week 2 and was significantly
higher at weeks 4 and 6 (both P < 0.05), showing a
gradually rising trend. There was a positive corre-
lation between the expression of NF-«xB and that of
a-SMA and collagen III (both P < 0.05).

CONCLUSION: NF-«B plays an important role
in the pathogenesis of hepatic fibrosis.
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B #): #F %A% 4% 3 B -F«B(Nuclear factor kappa
B, NF-kB)f& AT 4F AL 40 8 o oy ik A L
5 o--F iF MUILE) & & (a-smooth muscle actin,
a-SMA). 2 fix R 48 %

FiE: 32 R 8 HIEBSDR A AL B A
MR8 R AAE A 2024 R, ACCL L T 2454
E T L AR BE R 20, o 9% A4 F=RT-PCR 7 %
A MNF-kB. a-SMA. & ik &R%E&éa %
KR AL fim s b oy sh A kL, a3k
F K AEAR P
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B AR E G ZIE R KA 20T 338
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SN IR
I RO Wi
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o ik ST U e 4l
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JH T YAk R 18 PR T 407 T AT R 8 BRSO, T
SEAR AN M (hepatic stellate cell, HSC) 3G AL 7E
YA A R R R 3 AR, A4
A5 R R DI, K S Pk B(Nuclear
factor kappa B, NF-kB) & 19864 i Senf/1Bltimore
A1 8 FAB IR T 40 i v I ) — P B S A SR R 1
DR G F 0% 5 BAH I f 5 33K R 11 (10 R i A1 11 4 i
TBIFH(GGGACTTTCC): S 45 & i 344, NF-
w B AT B R 07 A, (R REHS I
WA, T2 5 T ) S8 v 90E BT 4 A it
FEB O TR D INF-xBLE AT £ b 2120
BN RIS LIS o WINLE) & H (a-smooth
muscle actin, a-SMA). TTT7Y i J5 3325 1 AH Ik,
FATHCCL NS ESI# H4T a2, RT-
PCR. S ARGHMINF-kB. o-SMA
SRR VAL LT AL AP K B AR,

1 #RIRE

1.1 A4 8 i ZeSD K32, 14T & 150-250 g,
RO 2E B s i At AR5 2022666,
TERRHER RS AT N T IR, bt K RINF-«B.
a-SMA STIR R 2 v B fi a4 15 i £
BAEY TR AT, BPRT-PCRIAF G il
ALY TR PRA F] = fh.

12 7k

1.2.1 548 2 Bt 32 0K RUBH AL 23 B aE 5 6 i
()AL (24 ). FEAYZH 43 mL/kgh T
600 mL/L CCL 5 ¥ (RIS it C il Bz R A5, 45
2U%, 6 wkilil £ LT YEAS AL 1E e 6f 41 R
VR RN RO . B A (B R/ T2, 4
16 wk ARALFE, AEBEIN 5 J5 IR CCLE 5 ) 1]
NT72 h, TEH A 6 wkAR AL E, BUTFAZE, 3
53 E-80 CUKAH RAT R /ERT-PCRAGIN; o) — 4%
LL10% A 52, FH T 2040 RO BEAF 82 4 wk
AR RSET 1.

HObRUE: 04F (EHB ), 150 (R 1h); 250 (B f0);
35 (KR ). [RIREAEE A5 B0 N V5 BH 4 4 i 2
—ANPLET S B A 04 (0%); 143(1-25%); 247
(26-50%); 343(51-75%); 443(76-100%). PiTifs
SARIN: 0-243 A MIHERIL “-7 5 3-455 K “+7
5-69FH “H7 TR A 1
1.2.3 RT-PR#&M: LIPrimer5# /¥ I'NF-kB.
a-SMA. MK JEKHNZGAPDHYI Y& —
xf, HF5053 5k NF-xB: 55GCCCTCGTG-
GACAGCACCAC3', 5'GGTTTCCGGGGTGCG-
GAAGG3'"; a-SMA: 5'CATTCCTGCTCGTGGC-
GGGG3', 55CGGGGCAGCCTTGTCCCTTG3'
IR 5t 5'"CCACCCTGAACTCAAGAGC3!,
5TGAACTGAAAGCCACCATT3'; GAPDH:
5'AACGACCCCTTCATTGAC3', 5STCCACGA-
CATACTCAGCAC3'. =¥ K/N5r i J3564.
339, 2125191 bp, 1 FEEAE T AYAT R 7 3%
5 G . TRizoWERIUF 41 ZURRNA, Wi 5%
cDNAJGATPCRY $#. PCR™ )2 2% B IE B I
HLK, MY AT, K A IR R UK B
TR AN, A B BT IRAE T X4
HEHEAT 23 A, SRR WO FE (L (LA {f), DANF-
kB o-SMA KT R LA {H/GAPDH V-3 LA {i
FRNF-kB. o-SMA T Ji R AR G 6 04 .
Bt AL IR A i th Stata7. 048 T4k
T7o3HT. AL e K 41IHINF-«B. a-SMA SIIT
s S A 1A 3 o B 1) LA R T R AR 56, A 7Y
Y1385 FIA SR AR AH O 73 BT R Fl Spearman5:4¢
AT, 2K E BRT-PCRESE B84 Limean £ SD
FoR, Z A1 BRI 75 22 50 0, 4L b
R gk, BAYZANF-xB. o-SMA SR K
Ji 2 5 EERT-PCREE ] (1 AH G 73 K HPerson
FHIEIMT. LAP<0.058 7~ 75 A3 Giil 24 7 X

2 BR

2.1 FFAAL RIS T AL IEFGHBAIS DK U IE
o, B2 wk, /N A IRIAGE. RAEA
JH T RN A i LT Y 2B A 4 wkINE T/ ok
e M IAAE . BT D AR VE I AT IR 2 41 4t (A
R TE s 6 wkInf /N2t 250 IR SR 4T 4 1 A
(EIDHEFLFT7R) IR . A7 KR 2R 4 (] B3 T
BB/ ().

2.2 Z4ANF-xB. a-SMAZ I A i & LAt bm| 45

www.wjgnet.com



RZE, F NF-«BESRITFAAEALRPRRANRESa-SMA, Il FURREBVER 4 2083
B1 EEXBARER mbl#is
AZRREBST(HE x NF-KB}EE]ZL%
100). A: E#NIEA; B,  OKTEEME
D: D wkil,  CCLiEA a1 a9
C D B2, ARGl e e
A2 e E Rk

& 1 BLHBINF-«B. o-SMAR Il BUERERAIMAG NS RELR

NF-«B a-SMA Il BYFE R
e no + o+ +++ HRIE - +  ++ +++ BE - +  ++ +++ BE
FExW®sdE 8 7 1 0 O 48 7 1 0 0O 48 6 2 0 0 525
BAZH2 wk 8 0 6 2 0 12.75 0 6 2 0 12.88 0 6 2 0 1250
@HZH4awk 7 0 O 5 2 2043 0 0 6 1 1971 0 0 6 1 19.71
BAZH6 wk 8 0 0 0 8 26.50 0 0 0 8 27.00 0 0 0 8 27.00

°P<0.05 vs NF-xBEMIFZH; °P<0.05 vs a-SMAEAN; °P<0.05 vs Il FURREREADSAA.

REBARK M A RAFHZNF-xB. a-SMA
KR g 5k e 05 . 3 M2 wkJa 38 Rk TIT
U35, NF-«BEZEA M MZ N, o-SMA
B WA 2 BT 40 ) PR R P, i T2 e
5t 2 R A AE A DR e A R T, &
6 wk 8151 K B HH 3 1 oAy SR BH 1 ik (R AN £12).
Spearman®EZAH G4 M BRI 4INF-k BR ik
Ha-SMA@ = 0.7950, P = 0.000) M [T i J5i (r =
0.7214, P = 0.000)# 15 5 Bt IEAHOCTE.

2.3 &4INF-kB. a-SMAZ I A i RmRNA ¥ &
FRT-PCRAZM 25 R 2 A8 X M 447 1E 1E %
AURI 3 HF AT e AL g4, 3595 1 H 564, 339,
2122191 bplfINF-kB. o-SMA. T 5 K A
ZGAPDHEE 7 B, &K FEHH 5 1 8 =40 i
SRR, NF-kB. a-SMA KA JmRNAZE
FEAIA2 406 whkRIA I i1 08, L5 11 HO0 4l
e 22 S 28 AT G v 27 05 L (P<0.05), HARA! %
L 1A) (1 W5 4 L2 22 SRS AT Ge v 2 7 L. Person
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AT BB A NF-x B iE SERT-PCR45 1
Ha-SMA@ = 0.492, P = 0.000) %I R 5 (- =
0.835, 2 = 0.000) 25 JA A M, IR B IEAH ¢
(#2).

3 1iE

T LAk I AS T2 P 40 AP E I (extracellular
matrix, ECM) R JTRUE AN 73 (15032, ECMAS
RG22, USRI I
JE A% b [ o PR SROIR B, LB A K I S £
Y17 AR T e J ] I8 1) 113 I 13-4 4% %
T 5 RS 40 M DA B JBOMR H S C, A 4k h
VL ET 4 40 o 3 DI AH O, 1 JUL R 21 4 40 A
— PR IR IR RCET AE A0 M, 7R A A T T BT Y
AT it R o-S M AR I 5 i o5 4 i, Al
a-SMAH AR b Ho s A i i A4 &
DAAEAF 5T, SR 4 10 C C1 AR I T £F 4L A
Y, FCAE I BEAR BT TS AR 2T A i i 7

FAE A, B
ik K5 a-SMA
B A i R A B
B &G & KTF
HEREFEME,
RTRELFHIK
4 it 2% NF-kB
#) 3 FA T ek
o Yefl g b A2,
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| BR:E XA

NF-xB#& B 2%
G R, A
B T )b AF Y b
#42; NF-xB A A
L YA 8 08 7 4R
BT Hreg e k.

2 {ERUATEOREINF-KB. o-SMAK Il BURRERZA{LAEMIE [Envision x 100). A: NF—kB; B: a—SMA; C: M5

R 2 TBIANF-«B. o-SMAR Il BURERMRNAYEE SRT-PCRIGIZS R L (mean + SD)

4R3I n NF-«B a-SMA Il BUER R

ERWNRA 8 0.091 = 0.023 0.069+0.018 0.231+0.110

ERUZR2F 8 0.290 +0.100° 0.201 +0.102° 0.463 +0.121°

ERUZRAF 7 0.790 + 0.450° 0.482+0.103° 0.674+0.251°

i 6] 5| 8 1.270 = 0.850° 1.004 + 0.460° 1.021 +0.630°
°P<0.05 vs WIBLA.

FCACARARL, (7] Ik F A A7 A I [ s A
HE AR AL SRR BRI SDK 2 wkIn
AN/ AR LR GE, SRE AN IR, A i S
BRAAFEAR, BE RURIRTE, R T e 208 7,
DI WLEF A R £F eI RG. A SDOK B 554 fa it
TN N s i U8 7 T AN o G 2 A&
FERTE, 4 W) R IR DT AR Tk, 82 4
R B T B, B SR T4 YA DR N /NI I, H
055, BERIZH SD K BUER 6 J8 I /N 25 48 25 6L, I
JREAF YRS W] s, AR AF YRR R TR %, (RN
WS, W LVE 2 R AR . BEAS I AR T R A4,
o-SMA ST Ji K5 DR K £ 11 38 TR ¥ 38 i,
126 wkid 5 U, GBI FE A ER 484 B LK
BUIET, W LT YR BT 2% A 2%, AL
T YA R A R e R
NF-kB& — M HAT 2 ) 5 1E i A
BT, AR H 2k, TNF-o. IL-1. LPS
FOR AN SR N NF-« BR B BOE, RE0% 1%
BFEA IR B AR R R
J AR 2 R Ak, SR 2O OV, Hrp
BLFE T 5 25 440 % D) A OC I e A AR K IR 7
B1(transforming growth factor-p1, TGF-B1)[1#
LR TGF-B1ER AL T AR (E T ALK 1
FILKGRAL, Wfe EEE IR IR A 31, IR
ECMH I W SR A LT 445 & = 15 5 5 R e ik
BT LT 4EAk () 2 A", Friedman! 57 i "N F-xB

ot B A S AR R 5 R 7, B A HS C
AR F B AT W T v, 7F £F 4 4 30 R b e 00 L3
b, 70 T AE VS A AR 40 B T, NF-«xB
Xof JH- 4 e 8 AT (A - R m R R T A AR
KRR S IAE . Farre 125 e WF 57 AR08 K 1
NE AR P BUFF LR it R vh I, NF-«BA2& K
PERGE R A1, R IE IR 1Y 5 w] R 1F 2 Fh 20E
K7 I35 4. 2 ANF-xB5 T LT 4E4b it & 2E i
YR, AWFFCP IEH K BUH 212U NF-«BAY
/DERIK, CCLIFES?2 wkib, NF-xBF: R & & A
TRV BE A C C L3 S I ] 1) K B T £ AL R B
(N IR BN, 226 wki I8 i mig, H
10K R4 R S B P NF-k BRI S il 3
ILTKF- 5 o-SM A SR e J 5 DA % i 1 3Rk /K
PR R EA R, DR AR AT el
TR EE AR A

HIFsRM, AMENRIR (betulinic acid, BA)
A IH 2 I To 11FE 52 4A4(Toll-like receptor 4,
TLR4). #&FE5 bR T88(myeloid differentia-
tion factor 88, MyD88) M NF-kBif 1", il il if 4y
TLR4/MyD88/NF-« B 5 i i1k 2 i By e v 97
JFFET A /R Y, BRI 1 77)(IKK2 inhibitor,
IMD)™), NF-w B0 77 Wb B O Tetran-
dine)!" "M AT BRA AT £F 440 R FRFE . 3E— LR
NF-xB 5 AT 4EAG AL HI 3 DIAH K, NF-xBW]
REJI R JH£T A B (P96 7 38 AL
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