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[ Abstract | Objective; To study the inhibitory effects of Biejiajian Wan on carbon tetrachloride (CCl,) -
induced hepatic fibrosis in rats and its effect on nuclear factor-kappa B ( NF-kB) signaling pathway modules and
target genes, in order to discuss the mechanism of Biejiajian Wan’s anti-hepatic fibrosis. Method: CCl, was used

to duplicate the rat model of hepatic fibrosis. Biejiajian Wan solution was administered by gavage. At the end of 8
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weeks, blood sampling was collected from aorta abdominalis. Hepatic tissues were taken for detecting indexes.
Hematoxylin-eosin ( HE ) staining was used to observe the changes of livers’ pathomorphology; enzyme linked
immunosorbent assay ( ELISA) was applied to detect four indicators of hepatic fibrosis, matrix metalloproteinases
( MMP ) -2, MMP-9 and tissue inhibitor of metalloproteinases ( TIMP ) -1 expressions in rat serum.
Immunohistochemistry was applied to measure p65 and transforming growth factor (TGF) -B, expressions. Western
blot was used to detect p65, inhibitor of NF-xkB (IkB) «, inhibitor of NF-kB kinase (IKK) o/B and TGF-B,
expressions. Result: Pathological results showed that the hepatic lobule in the model group was destroyed, with
serious proliferation of fibrous tissues. In the treatment group of Biejiajian Wan, both necrocytosis and proliferation
of fibrous tissues were obviously reduced, while fibrous septum was thin. Compared with the model group, four
indicators of hepatic fibrosis and TIMP-1 contents in the treatment group of Biejiajian Wan were significantly
reduced ( P < 0.05), while MMP-2 and MMP-9 contents were obviously increased ( P < 0.05).
Immunohistochemical results indicated that p65 and TGF-B, expressions of hepatic tissues in the treatment group of
Biejiajian Wan were obviously reduced compared with those of the model group. According to Western blot results,
compared with the model group, p65 and TGF-B, protein expressions of hepatic tissues in the treatment group of
Biejiajian Wan were significantly decreased (P <0.05), while IkBa protein expression was obviously increased
(P<0.05). IKKa/B had no significantly changes. Conclusion: Biejiajian Wan can significantly alleviate rat
hepatic fibrosis induced by carbon tetrachloride and retard the development. Biejiajian Wan can inhibit p65
expressions, so as to block NF-xB signaling pathway, reduce synthesis of downstream target genes TIMP-1 and
TGF-B,, up-regulate MMP-2 and MMP-9 expressions, and further accelerate degradation of extracellular matrix.

[ Key words | Biejiajian Wan; rat hepatic fibrosis model; nuclear factor-kappa B ( NF-xB) ; signaling

molecule; target gene
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e 0] -1 ( TIMP-1) Jiig 5% 4 92 W B ( ELISA) 32t ) &
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5001 ) ;p65,1xBa, IkB /i (IKK) a/B, 4 4 K A
T8, (TGF-B,) Hitk (e [& Abcam 24w, 5 53 5l
ab16502, ah32518, ab178870, ah92486 ) ; N £ H il
M -3 - R I 0 T ( GAPDH) 470 (A (Bt M1 Bt 2= A W B
A RA T LS AB-P-RO01) s BCA 3% 2 (1 ¥k Ji& I
M & (3¢ [H Thermo Scientific 24 w, #it 5
23225) ; g & 1 marker ( 13 & RAEWHAA
FRZy &, it 5 P0063)

1.4 {Y%% Multiskan FC B i 51X ( 3€ [E Thermo
Scientific 2\ &) ) ; Mini-Protein % H1 yk il | 4% A5 4%,
PowerPac 3000 %Y /1, yk H1 J5 ( 3¢ [E Bio-Rad A #) )
PVDF Ji& (77 JH % B 4= ) B 304 BR 22 7)) 5 Tmage
Station 2000MM i\ 1% & 4t ( 3 [ Kodak A1) )

2 HiE

2.1 BRI G &D eh2h 48 H Wistar KR,
& SPF FREE i 37, B4 21 i 2 °C, AR
50% ~60% ,% i {5 R 35 JF A B OK . B AT R
BEDL 23 o 25 A, BB 2, o T R LAR L b R
L POKANBZE , B2 8 Ko W AUILAR b s R
5B AR R 3.5,7, 14 A5 (& 4225 0.55,1. 1,
2.2 g-kg ") HOKANBRAL B 0. 11 mg-kg ™' o R4
P A 25 A AR A T A, A 4 AR BB B T T
St 40% PRBL5r$ CCL, #6423 3 mL-kg ™', LIS 433 d
WS 2 mL-kg ' 48 JH, HRESES 2 RIFA
ey i AONMEE B 3 d AR BTRE L R LLE R 2y
i, A PR A R K AR 8 L AR 8 AR IR
My JE A 2% I L LR R I, IR S Bl KGR 1
4 CHHE 4 h,3 000 r-min~" B0 20 min, 5 i
H, —80 C¥mia . WU A, —#85> 10% g
[l , —#B 7 — 80 C v ias JH .

2.2 JFHSURBE S BUFH S AU R A7
MIRARR AL (HE) Qe D) 7 8 ML 220K s
e o A% i B U0 B 43 20 BRERAE . BB Sl K, —
HIRE T, h A I B R, D6 B ORI AR 4 41
ELVIRIRV

2.3 A LU AEE AR R BUIFIIE p65 , TGF-B, Y
RIKIKF RS se AL SP i E 42U p6s,
TGF-B, MRIKKN-o 451 7 b % FiK 4L J5 , PBS
Wk 3 WU RO 0. 01 mol - L™ A7 5 R 1 28 oh
W(pH 6.0) h, FRLB P WmM Tt , A
SRV KNS, i HAUE B 45 20 BR 3E 47 BHEL Ve P9 905 o 46 Ak
Yy S e B — 40 [ p6S (1:200) , TGF-B,
(1:200) ,4 CHFH & ] M 40, DAB gL 4 J5 K
RO YL  H KK e IR B, B SRR K, R

B PR R IR B R, Ot R T WL SR I R 4 4
o p65, TGF-B, K iE1E M. K] Imagel A} i
115347 o
2.4  ELISA £ I K B 3 o iF 27 4 1k 4 350 (HA,
Col4,LN,PCII ) ,MMP-2, MMP-9 , TIMP-1 [ %% ik 7K
S BRI S 4 IR ELISA 37 £ Ul
FHEATRI o K 7 S PR BT AL 5 ] AH 8 1A K 25 T8 1 ]
AHBC IR, 0w J88 1) 2 A i 3, O T B I, I ¥ v A
SPUAR S A PR A5 G B s A TR -PUR R S
Yy, A AR SN S, K A s RO, IR DGR A
AR B v it 2 AT E B3 I 3 P B I IR
2.5 ZE B f ¥ B ¥ ( Western blot) £ il p65,
TGF-B,,1kBa,IKKa/B i H Y E LK BRI
HA, e EE PR BOL R & Ul R REE A,
BCA 1 it vk (4% P UL B 5 047 ) DU 4% 41 27 11 vk
o P20 M 24 A 0N A5 R AR B B AR, 55 x
A 401 1A ,98 CAEPE 5 min, B4 HL
H 60 pg, 12% SDS-PAGE ¥ it H Wk (90 V,
100 min) , % ELIE I 90 mA % # 90 min & PVDF
JBE 5% J g W50y & iR 4% K b P 1 b, 0 — e (1
1 .000)4 Cid &, TBST P 3 WK, B 10 min, I 4]
WRERE 0 (1:2000) 5, % FMHE 1 h, TBST Pk
U3 W, BER 10 min, ECL & 63850 & 76 g e AW ik
1THEYE, LLIN 2 GAPDH i X} i, R H Image J 3K 4
HEAT R BE 5347 o
2.6 HEitE i SEER TRl SR SEAT AR N
JH SPSS 19. 0 43 it , Bl BRI L x + 5 o, R H
B R Z TG0, LA P <0.05 Sh# R
EE N -0
3 &R
3.1 B EALT R BRI 4122 4 4k e B 2 1 R TR
TE B AR U 208U /N i 235 40 58 8, 4t i LA rh
LKA G 5 S FOR IR HES , T A P 40 B R
I 20 K FRUFF 2 SR /DN I 235 A6 51 2%, JFE 400 i b P R
BE., B I 728 P A A5 40 522 2 30tk T D AR /N i O B
s W I SRR AN BTG 7 2L, 25 4 I 7N i 235 4 A 0
W, 2T 4E 38 A AR R A% T 200 LR AL K 5% 1 4 i R
T, WA,
3.2 EEWREUIL R B B HA, COLA, LN, PCI
FRAKFHEm S5 AA R, A A T HA,
LN, PCII K35 /KFI & B FH (P <0.05) B AU 2H
F AT AL L f 2 COL4 236 /K F B W 1 FF, 1 4
FH R e 350 o BKOK AN B AL 00 T 2% 5= . S A AL [
B M R L R 2 B Rk KA B A i i
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D E F
ALZEHY;B BRI C ~ BB BUILAR AP L R AL L BOR AR
HE2,3F)

E1 ERAXMKBRFFELREZNFIM(HE, x100)
Fig. 1
(HE, x100)

Effect of Biejiajian Wan on pathology of hepatic fibrosis

o' HA,COL4 LN, PC Il i) 23k 7K F- 24 B S B AR (P <
0.05) , 7B % H A LGB 9% B N 98 I 2F 4 kK R
Mg d HA,COL4 ,LN,PCII i ik, W& 1,

3.3 EEHREIL K BUF 4140 p65, TGF-B, 1 £ ik
BRI SRE 4l b 45 3R R, p65 , TGF-8, £ B /315
FEAH AL T T, 28 AR BRI AL 2L AU b 6 p6s,
TGF-B, ik , ik H 4 K T 24121 p65, TGF-B, #ik
BT (P <0.05) , S5BAIA b, i HY R ILAIR
rh e 7 2 SRR AR 2H 3L p65 , TGF-B, 1 33k ]
B (P <0.05) , 455 3 B IR U8 RE I £F
AL R BUIFLHZUA p65 , TCF-B, YKL, WK 2,
B 3,%2,

3.4 EEWHIL K B 4180 b A G B R Ik 5
M 525 A, % 4 IKKa/B, p65 & H R ik K
FHIR TR (P <0.05) s B A2 TGF-B, B W Tt &

®1 EFRAAXMKRMES HA,COL4, LN, PCHIKFHFAT (5 +5,n=8)

Table 1 Effect of Biejiajian Wan on expression levels of HA,COL4,LN,PCIlin rat serum(x +s,n =8) ng-L~!
2H 5 Fl /g kg ™! HA COL4 LN PCII
=M - 48.32 +5.01 .77 +1.65 45.74 +6.33 6.24 £1.56
LR - 301.51 +26.53" .53 £3.00" 141.83 £9.40" 27.79 £4.54"
e R AL 0.55 215.08 +14.38"2 .58 +1.48"2 98.00 £10.04'> 20.64 £2.96"%
1.1 166.78 +9.25" .52 +1.24"2 81.15+17.89"2 13.73 £2.21'2
2.2 105.38 £13.32"% 31 +1.10% 57.86 £8.94'2) 8.04 +1.74"%
AR AKA 0.000 11 100.93 £12.66' .68 +1.00% 65.63 +18.07"% 9.07 +2.01"2

e HE ALY P <0.05; SR LE P <0.05(F£2~4 ).

D E F

B2 ERFAINFALR p65 RZH I (KA, x200)
Fig.2 Effect of Biejiajian Wan on expression of p65 in liver tissue

(THC, x200)

(P <0.05) 8 HACAL A g 700 6 Bk OK AL 2 B 2

FEAR (P <0.05) , Tii 8 FP A ALAER 57 42 2 T W (e A2 4k 5

B B PRI e ) B [kBa KA U] BT
- 164 -

E

B3 ERFANFALR TGFB, EAREKTEHHMNE

Fig. 3  Effect of Biejiajian Wan on expression of TGF-B8, in

liver tissue

(P <0.05) , Bk AlAR 4L W2 T [ (P <0.05) , 7 &
HROILR R A DO B, SRR g, W
BUAUAR b | i ) o 20 B BkOK il B8 ZH p6S , TGF-B,
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F2 EFFANIFELR p65, TGF-B, EEREMHM (v 5,0 =3)
Table 2 Effect of Biejiajian Wan on expression of p65, TGF-8, in

liver tissue(x +£s,n=3)

21 ) /j”;f, ' po5 TGF-g,
2 - 17.35 +£2.01 18.88 +3.21
AR - 60.58 +7. 64" 53.84 £4. 64"
B AT 0.55 19.75 +2.48"2 23.83 £1.62'2
1.1 22.89 +2.25"% 43.52 +5.22"%
2.2 20.18 £2.32"2 31.75 £3.99'2)
KA B 0. 000 11 32.51 £3.66'% 35.08 £3.41'2

HEHAMFRBI R (P <0.05) , IxBa H I KX
BN (P <0.05) ,1fii IKKa/B 8 [ #2350 22
b, W TP RTIURE T R T 2T 4k 1 R U R

p65, TGF-B, H W K ik, [ B L IkBa H H &
ik, M IKKa/B 2 H B AZNAB] B, WK 4,
#3,

IKKa/ﬂ W e w— e w— - 25 D2

PG5 W S e < s e 65 kDa

TGF-5, K S—— 44 kDa

IxBa T U S s s e STk

GAPDH @b b b < sme e 36 kDa

A B C D E F

H4 &EAXRIFAL IKKa/B,p65,TGF-B, ,IkBa K ik
Fig.4 Expression of IKKa/B,p65, TGF-8,,IkBa in liver tissue of

each group

*3 ERAANFALR IKKe/B,p65,TGFB, ,IkBa EAREKEHZM(x £5,n=3)
Table 3 Effect of Biejiajian Wan on expression of IKKa/g,p65,TGF-8, ,IxBa in liver tissue(x +s,n=3)

215 Fik/g kg ™! IKKa/B/GAPDH p65/GAPDH TGF-B,/GAPDH 1kBa/GAPDH
gt - 0.20 0. 02% 0.41 0. 04% 0.46 +0.08% 0.26 +0.04%
T HY - 0.52 +0.03" 0.78 £0. 14" 1.02 £0.09" 0.11 £0.02"
e HH AL 0.55 0.54 +0.06" 0.59 +0. 04" 0.42 +0.06% 0.37 +0.03"%

1.1 0.53 0. 04" 0.50 £0.03"% 0.29 +0.02"% 0.29 +0.03%
2.2 0.52 +0.04" 0.26 +0.05"% 0.25 +0.02"% 0.40 +0.04"%
FROKAL % 0.000 11 0.58 +0.03" 0.53 +0.03"% 0.20 +0.05"% 0.17 +0. 04"

3.5 B R UL A R R M Y MMP-2, MMP-9,
TIMP-1RIA KR 525 4 R, 45 41k
I3 Hf MMP-2, MMP-9, TIMP-1 3 ik /K 3 24 B &2 7}
(P <0.05) ;1580 B2 LA, e Y JORL v L )
21 R Bk OK Al B 2 MMP-2 /9 2% 3k B BT (P <
0. 05) , i % P AUARG 70 4k 2 J00 51 1) A 78 A 5 15 6 7

2 LR, RO e ) A B R OK Al B 4 MMP-
9 R L TF (P <0.05) , B H AL AR 57 4t 241
A 225 (B SO Al 25 Wy 4L W) 5 SRR A e
B HE W RUAUIE b s R i 2 S TIMP-1 f R 35 W f
I/ (P <0.05) , W% BUCILRE RS T 98 TIMP-1 f
FIK[F EJH MMP-2, MMP-9 g1k, WLk 4.

x4 EFRAXKRMEH MMP-2,MMP-9, TIMP-1 K FE 20 (3 +5,n=8)

Table 4 Effect of Biejiajian Wan on expression levels of MMP-2, MMP-9 , TIMP-1 in rat serum(x +s,n =8) ng-L -!
2531 Fl4E /g kg ™! MMP-2 MMP-9 TIMP-1
= - 19. 66 0. 96% 808. 36 +22.35% 0.30 +0. 117
T5i 7 - 2.75 +0. 16" 116.73 +16. 02" 1.84 0. 13"
HF R 0.55 3.49 0. 66" 114.53 £25.84"% 1.57 0. 17"%
1.1 8.03 £0.41"% 328. 61 +26.93"2 0.79 +0.09"%
2.2 13.94 +1.86"% 414.43 £17.94"% 0.47 +£0.08"2
FRAK AL B 0.000 11 13.87 =1.65"% 459.65 £61.44"2 0.80 +0.08"?
4 itig A R A1 5L BT 5 H 4y W IT DR T B 45 18 &2 i

JTF£F 4 A 2 T IE 52 21 4% A8 1 98 E 1 0 6

Fto AR Y, ffi ] CCL, #E47 K BT £F 4k i
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B, CCl, 3 ANFHE 15 min B AT 5] 42 AT BE 81 45, B
A48 hp Ik F A, B E A TR 2 . A
LRI A 3 d, £ A -1 2B AR
L FHL 20 2R 435 T 8 s S R 2 T /N i 5 R 2T
Y2 S0 A T U IH AR

WFFE R W, BROK A6 e 8% [ AR 52 96 M 27 4 1k
R EUMLIE T TNF-a & T4 % (IFN) -y ¥k, JF B
BE DR T 27 i Ak R BRURE B2 D9 Ik S AR T 5 1) B
PEXT B2 I R & 0 £F dEfL s b A 4 33, B
HA,PCII,COL4 LN, #5831l HA AY48fb 4
5 T 27 2 Al s AR Ab 45 SR A — 207 E O AT
LA BT g HA 55 0™ B R R 0% AH G 1 B
w0 COLA & i Jt 1 3 B2 4 03 40, 3 8 7 IF
DA B B AR I, BT AR SR B £F 4 Ab 97 350 ILER (1) 45
B0 LN R Sy O B e R A A e DM AR 1, LT
R 5 T A Ak RN T R SR E AR T
ARSI Y i s ORI YA T 4 AR A8 3 R AT £
Ak KB T HA,PCIL, COL4, LN Ay & &, H 45
A eSS #2020 ) WL 52, s WY R LR T 4 4F 44k
iR B 0 DR, 2 B M TR RIAL B % B 0 9% K U
ULy R

NF-xB {55 18 [ 2 2 5 900 N Y — 5% T 23l
o e o O L VAN 1 2 ) i S =N S - ()
NF-«kB 545 5 A~ 51 2 p50/pl05, p52/p100,
RelA (p65) ,RelB Fl c-Rel'"" | Hi p65/p50 J& 4% #L
NF-xB {55530 % 2 3 228006 1 H 09 R4k, 5 p65
EREmAES T EBIEIRAS T NF-«B 5 kB
R TE T P = B, Hoh TeBa 242 3 24 JH 10
BT Rl g £ 88 LPS, BOEREE W A AL
IO7 RN 2T RE IS N -k B {5 5 38 1, 41 i 42 32 il
ZJ5 IKK( i IKKy, IKKa Fil IKKB 40 1%, & & ¥ o
WS B S B R A 1kB, HJF p65/p50 & £ IR N
B, e 2 U0E NF-xB {5538 1, 3 ) — R 5 40 g I
TG S o ARWRILEE Y rp B L] p65 , IKK 4225 1
1A 1 TF, IeBa BH 52 0 /0, 3¢ B T £F 4k % 8 iF
FE v NF-«B {55 38 B 16 fb 38 56k, in 5 R #5143
HAF5E R W, NF-xB {55 8% 5 R difb i & A4 V&
JREVIM O, NF-«B {5 53l i 2 5 T I 2 Wk 4 e
HSC #9354k 58 2 0 Bt NF-«B {75 5 3
REME IR BIPUAT A ik ) B, B ATALRE IS B 35 T
J8 p65 MKk, L IkBa B9k, M Xt IKKa/B N
TG 25 30N, 2% BH e FH R %) Bt I 48 4 40 ) 1 L
il AT 8 55 B W NF-xB {5 5 30 B A ¢, s AT AL BH
NF-kB {55538 il 8 ¥ HSC 3% £k 3 51 14 28007 31
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