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=R FEFTIEMER{A KR Nrf2, Bachl FRiZBI 220

BB, RRE, BERRY, RF-RRALE B2 BER, AEM, kB (L MTESGKF
iR, JAR TN 5100065 2. PEAEGEES2EBE, PEE LB 850000)

BE: B SRR T E BTG X ZAZ BT NF-E2 48X B F (Nif2), BTB-CNC Fl/E4#& 1(Bachl)%
Kag#ee, I Z ek T EFOR T AURBAL AT G a9 E R ALE . iR AW BALE (CCL)F SR AT
Tt K AR, BERL T =2k T £ (660 mg-kg)6 B, M2 K KA, MAEAMARIGH; HARH - #4(HE)
P EOEMIEAT IR IR EE T AL o] feiE 5 R R B (ALT) . 534 28 (AST), AT4L4R 4 3 F " =8 (MDA ) &% F=
Bkt B AL 4 B (GSH-Px ) & 2 ; Western—Blot 75 M4 Nrf2. Bachl. iz R 5 EG . it & 2468 |
(HO-1) %%&&; 98 RT-PCR &4 Nif2. Bachl ## HO-1 mRNA K-, &R =sk FEH#AERKE CCL, AT %
FF 345 00 gk B2 & AL, Mefkdn i ALT. AST K-FAAF4L4 4 3 MDA KT, #JF GSH-PX #H (P<001,P<
0.05); # & Nif2 #7445 % 5 4% Nrf2/Bachl FbAE, 323 Nif2 49% @ &% mRNA #9 &3k, %A% Bachl & & % mRNA
o9 %3k, 1 HO-1 mRNA Z EEZEAOKR-FRSG (P<001), & =k FERTHEIRE N2 B E 58
Nrf2/Bachl YeA& 842 Nif2 55 Bachl fEFF2mfe P 68 £ ik, AR HUK BAC 5809 R 55 3 AT 304 .
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Effects of Sanwei Ganjiang Powder on Expression of Nrf2/Bachl Factors in Rats with Chronic Liver Injury

FU Ya', XIONG Tianqin', ZE Rendawa’, KANGSA -Suolangqimei’, SANG Chuanglan', ZHAO Yumin', LIAO
Jiayi', HUANG Zhaosheng' (1. School of Chinese Herbal Medicine, Guangzhou University of Chinese Medicine,
Guangzhou 510006 Guangdong, China; 2. Traditional Tibet Medical College, Lhasa 850000 Tibet, China)

Abstract: Objective To investigate the effects of Sanwet Ganjiang Powder on the expression of Nrf2/Bachl factors in
rats with chronic liver injury, and to explore the mechanism of Sanwei Ganjiang Powder in regulating oxidative stress
for anti—hepatic injury. Methods The rat model with chronic liver injury was induced by carbon tetrachloride (CCl,)
and given Sanwei Ganjiang Powder. Liver, spleen and thymus gland indices of rats were measured. Heptatic pathology
was observed after hematoxylin—eosin staining (HE staining). Serum levels of alanine aminotransferase (ALT) and
aspartate aminotransferase( AST ), malondialdehyde (MDA ) content in hepatic homogenate and glutathione peroxidase
(GSH-Px) activity were measured. Nif2, Bachl, intranuclear and intracytoplasm protein, and heme oxygenase 1
(HO-1) protein were measured by Western blotting method. Nrf2, Bachland HO-1 mRNA expression levels were
measured by RT-PCR. Results After treatment with Sanwei Ganjiang Powder, CCl4—induced liver injury was improved.
The serum ALT and AST levels and MDA content were reduced, and GSH-Px activity was increased (P <0.01 ).
Furthermore, nuclear translocation rate of Nrf2 and Nrf2/Bachl ratio were increased, proteins and mRNA levels of
Nrf2 and HO-1 were increased, but roteins and mRNA levels of Bachl were reduced (P<0.01). Conclusion By
increasing nuclear translocation rate of Nrf2 and Nrf2/Bachl ratio, Sanwei Ganjiang Powder has an effect on regulating
the expression of Nrf2 and Bachl proteins in the liver cells and on improving oxidative stress and counteracting hepatic
fibrosis.

Keywords: Sanwei Ganjiang Powder; Chronic liver injury; Nrf2; Bachl

R EEE: 2014-01-22

EERN: A, B, WEOUE, BIDEG, WIOrm . EAFh 298 . Email: shinerfy@sina.com. SBIRMEE . REREE, #Hd%, Wigtirm.
2 SR B AE I ALH . Email: xiongtq020@126.com,

E&WH: EHFEASRRAIES(81202997) 5 [ AARHHRIW H (2011B031700075) 5 [ &4 ARFIAEE4(S2011010003925)



+528- Traditional Chinese Drug Research & Clinical Pharmacology, 2014 September, Vol. 25 No. 5

SN TE A 1) 2 A R e v e A S AR I
BUASEAL 7§ R R AT S TR S AE B 2T 2 Ak i) B 2 A
R Z—. B F NF-E2 #f 3¢ H F (NF-E2-related
factor 2, Nif2), BTB-CNC [f] & & 1 (BTB and
CNChomologyl, Bach1)ZEHLIASE AL / Pt Ak I A i
WA EE A, N2 38 i 0 S E
LA A R4 AT AR A ARV RE T, 17T Bach1
N5 Nrf2 35 4+ 31 8 AL 5207 7644 (antioxidant response
element, ARE) N M$TEAE LA BRI, =R T
LR T, T (BEEPUZEH, 34 R
U, MT2E. T, WA, [O5E, W,
¥, PR I T/NUFS . FEVEIF R . R
SEIRIT , Wl T CR A BB 2 i b - 2 )P TR
B 58 MU =k T 258U HPLC 58U EI SRR 52, &
P A PERHO IR AP VR ITSET . ASBIFTE R 0S4k
B (CCL)IF- T I R BUBIs, WL =R 22 HO T4
PIE R B Nef2 . Bachl BRI, BRI =K+
FEHORAT LA ST A VR FIALR]

1 Rl 57a%

1.1 s Pk SD KR, SPF 2%, {RJFiH 180~220 g,
W T A BE 2 RS g S Ty, AR IE S
SCXK()2008-0020,

1.2 b ikl T2, O, RWEZERA T M
MR 25 K2 KA IR R Z MR 7, &) M
R 2ERLR BRI SE LSS ¥ IE o ks T 2%
WERE . SRR, o100 i, #%T3%: AL
i HRE =645 MEEIES, MKER, ®
1, TEHIK 0.066 g-mL™, 4 CRAE& N, EHE,
K [H Sigma AT, FH 0.5 %R L 4k F A
fift, 4 CHAFRH. CClL, T MG H R,
fit5: 20041030, AN ME (ALT). 2 RL5 2 i
(AST). ™ & (MDA). 4 bt H Bk i & 1k 9 B
(GSH-PxOKzA &, r s @ HEARARAF,
L5 . 20130723, 54 Nrf2. Bachl. IM41 &4 5T
1(HO-1) }2 NZ: 3 H Beta—actin(ACTB) i I 4= T4
Y TR AR MRS A B AR A M. RPT Nif2, Bachl,
HO-1 Z5ilEdifk, 35 Santa Cruz A #], #5505
Fe ose=722. sc—14700. sc—10789,

1.3 LA 1510 B bR A, ZF 2% Thermo Fisher
scientific OY 22 ; Autostainer XL ye ], , fEERE
IXEF/AF]; PTC240 PCR . PAC200 HLJK{L, EH

BIO-RAD /3 F]; Alpha ™ NBUBEIC R R 58, K E
Protein Simple A ) ; ABI7500 & %¢ 6 PCR X, 2
[ ABI A wl; BIO-RAD B2 & A #ril, EHE
BIO-RAD A #],

1.4 BRI RS2 Jiid ErE SD K RBEHL IEH
PR | AR | R EY ., ST ERY, F4
12 H o BRI FN 5 2520 K2 TS 40 % CCL, AR
W, HIKS5mL-kg!, #RJG 3 mL-kg™; 1EH %R i
SRR LA, w3 AR 2K, 5 6 JH
AW, Lo E., RGN 3 EE, EERAEK
200 mg-kg! &, =R TZEHIL 660 mg kg i
WEBRY, R 1K, e i, BRI 1EHF X
HHEE SRR ZRIR K

1.5 BARYE RIRGATIEEEAZEK 12 h, RIRSG
Z5J5 2 h, LL10 %R/KG S 1 mg-kg™ I SRR
fRe, MR Sh KR, MR EIREE 2 h 5, 3500
remin” B0 15 min, B S IUATF3) B (ALT i
AST &) o KEHFNE. JME . MRRSC & es, Dk
e LT R R BUFFIEZE i AR AR 2 4
mm —/NEFIEZHZ, 10 %rh e, T
PRY) R KA . B 22k A= BRER KB 10 %614 T2
., 4 °C. 3500 remin” B0 15 min, B RS
JF4 2 GSH-Px i PE I MDA &, FRHUZ 8 5ok
KANIFIEA S, oA BOR AR h 3R, -80 C
RAE, PEFTSERT RT-PCR A Western—blot #:1

1.6 A5 ks B Ty i

1.6.1 WEgRd20  HOM G A 2R AR K g, U8
YR T e Sz BVRR SR, 0 R SRR R A
FEE, WEARFEH0 = DR / KRR x 100 %,
1.6.2 JHIEAH LRI =S A R, AR - 5t
21 (HE)Yett,, 768 N R BT AFanE 4.
1.6.3 IMIEFIIBEAIN  #eialiR & U A, Ik
KMl ifin 3% ALT K AST &4,

1.6.4 HLASLIERRAEIN  HeialH S UL ERE, bk
DA AU A 233 h e S AL R85 FR MDA . GSH-Px.
1.6.5 JIE 20 23 v 48 ff A% N A Nrf2 5 Bachl 2 .
HO-1 S H R IXK M R H Western-Blot % ¥,
Quantity One EZALBEE A0 # H 04 2571 B9 35 K 5
6, HBYEEAAERKEM = HE A SR /
WS EH R KEME; 1A N2 B AR
Nif2/Bachl UfH, #6002 = A0 MEIAZAR X K BE A /(4H
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JL SRR OE I BEAE + 4 A% AR 6 K BE B ) x 100 %,
Nrf2/Bachl H{H = Nrf2 BYAHXT K FE{A / Bachl Y AHXT
JRIEAE

1.6.6 iTZH%1rh Nrf2. Bachl F1 HO-1 mRNA ik
Rl SR FHSEEE RT-PCR RGN, 22460 i Hy Sk
DAk, 318 Nrf2/Bachl Fff, Nrf2/Bachl [t
{8 = Nif2 fY 2-22"{F /Bachl 8 2722,

L7 el fe ik At R DASE + pnifE 22
(vxs)FoR, N SPSS17.0 B T4 0 Hr, 24
i) LR SR R 7 25 404, PR LA LSD ke,
P <0.05 hERAGIE L,

2 R

2.1 X RBUNSHR BB 5IER R, B
HRUZH R U I AN LR £ W25 T (P < 0.01), 3R
WA A I ;. SRR T, L RA .
R 2RO K U IR 8 550 1 T R (P <
0.01, P<0.05), {HPGLLXS MRS JCH BAEFH (P

R 1 XHRRAERRIERAIRM (xxs, n=8)

Table 1 Effect of viscera index in rats

5] Mt mgeke! MAHREC/%  BREREU%  MREEEC%

IEH IR 19240034  0.120£0.022  0.0500.011

BRI 2.897 £0.164%  0.210+0.056*  0.052 +0.034
LHEN 200 2.027+0.153" 0141200237 0.050 +0.032
LSl 660 2426+0512° 014200217 0.051£0.025

T SIEHMIBALE, *P<001; SHEAHILE, P<005, “P<
0.01,

>0.05), WEI,

2.2 KEBUNF4IZ0 Bl g 15 AR BT/
FAUE X ZEMIE R, AR FFE R, T
MIIRBE, R UL STy 4, V048 X TG B B 4 k4 213

Az Je RAEANAEIRE o ASERILH T/ N 254 52 2R
I KRR AT G - I e, (AN,
OrEITE/NE RN — BB/ . = IR T2 1L
LN B R AU/ N SR BEA SE BT T, AR R
[ DU Sl HEAT AR A DA D S (4 I 15 28 PR IR AL A £F
dedgA, WA 1,

IEH X AR
1 KRFARBEFNURERHE Y, x200 %)
Figure 1

Pathological observation by HE staining in rat liver tissue

2.3 A KBTS ALT. AST FiF414 MDA. GSH-
PX [f3¥m  S5IEH %R g, B4 ALT, AST,
MDA B % 7Fi, GSH-PX HH &K (P<0.01), S
RUZ LB, ZE R =R T 284N ALT, AST
B R, ATZHZ1H MDA W WM, GSH-PX B i
THE, ZRAESITHEEX(P<0.01, P<0.05), F£H
ST ERRUGE TR A PUALTER, R/ 2,
2.4 K BUIFNE41 2 Nrf2. Bachl 2 11 fil HO-1
SRR MWW 5150 R e, AR AL
AMEAZ . H3EH N2 Bachl 1 HO-1 M2 (40
JHE (P<0.01) 5 Nef2, Bachl # AR5 A R T+,
¥ Nif2 [ /Bachl H ML FRE(P<0.01); 5
B2 b, LR A =R T L HA Nief2 22 1 7E
JHF A0 A ) B 2 ik KT B TR, FERR P Rk

*F2 xXKRMmFEALT, AST, FF4HZ MDA, GSH-PX H9%
M (x+s, n=8)
Table 2  Effect on ALT, AST, MDA and GSH-PX in rat serum

and liver tissue

ik FE mgekg!  ALTAU-L? ASTIU-L" MDAMmol'mg'  GSH-PX/IU

R AR 27664+ 10142 397002085 2943£0.050 64667172245
It 13380 £7914%  843174304%  7922£0325% 390,050 +41.248*
FHFA 200 290172056 3129£2117 256120060 550.121 £85.226"
SHRTERA 660 3585225417 36172638037 25040167 50221799.674"

ok

Ee SIEHWIRAE, "P<0.01; SEE4LE, P<005, P
< 0.01,

KB EREAL, Nef2 AR TR (P<0.01);
Bach1 2 4 & TCIS 76 IF 40 A% P 8 2 i v 2 d 3
B (P<0.01), Bachl & & R B 25
(P>001); #%N Nif2 211 / Bachl & 119 L FIHO-1
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1 2 3 4 :
N2 iy - — N2 e — - HO-1 = G Gl ou
CAPDH g - — — carpn . S S @ oo TR TS TR e

Bachl % — -' - ' Bachl 3¢ — - — —
GAPDH — sie W S S— N S —

LOIEF XA 2. BRI 3. LHRAL,; 4. =R

B2 Nrf2, Bach1 B HO-1 & EH Western-Blot ;& #ill4E R

Figure 2 Result of protein determination of Nrf2, Bachl and HO-1 by Western—Blot

* 3 XKRBRAAAEZ. FERMA Nrf2 1 Bach1 EAREMEI (x5, n=8)

Table 3 Effect on protein changes of Nrf2 and Bachl gene in rat liver nucleus and cytoplasm

Rl FHE /mg ke koY & A 25 MR

Nrf2 Bachl Nrf2 Bachl Nrf2 Bachl
I IR 0.51+0.03 0.73 +0.02 0.85 + 0.03 0.41 0.01 1.36 + 0.05 1.14+0.03
AL 0.87 + 0.08* 1.71 +0.01% 1.26 + 0.02# 0.74 + 0.01* 2.13 £ 0.06% 2.46+0.01%
LWRA 200 1.90 + 0.08™ 126 +0.03" 0.86+0.01" 0.51+0.01" 2.76 +0.08" 1.77 £ 0.04™
=R ZERA 660 1.90 +0.10™ 1.17 £0.04™ 0.86+0.06" 0.54+0.03" 2.76 +0.09" 171+ 0.06™

T SIEHA AL, "P<0.01; SHIEIZILE, TP<001.

*4 FKBIFHEZEMZE. Nrf2/Bachl & HO-1 EAFRIEMEM (x+s, n=8)

Table 4  Effect on nuclear translocation rate, Nrf2/Bachl and protein changes of HO-1 gene in rat liver tissue

20 51 Flk /mg-kg!  Nef2 AR 1% Bachl #5405 1% %M Nrf2/Bachl B4 Nrf2/Bachl1 HO-1 &M
IEH X R 0.38 +0.01 0.64 = 0.01 0.70 £ 0.04 1.19 £ 0.06 0.57£0.11

ik 0.41 = 0.03* 0.70 = 0.01* 0.51 = 0.04* 0.87 = 0.06* 0.81 +0.10%
LWRA 200 0.69 +0.01" 0.71 +0.01 1.51£0.09™ 1.56 +0.08" 1.73+0.08"
ZBRTEHA 660 0.69 +0.02" 0.69 = 0.01 1.62+0.10" 1.62+0.09" 1.71£0.09"

T SIERRALILE, *P<0.01; SHEA L, “P<0.01.

MR AR ETHE (P<0.01), /R =R 32H0G AT %5 MARABALH N2, Bachl, HO-1 mRNA ¥k i%
1 Nef2 Fl Bachl % (12635 A VB ME ST, wT Ll HIRME(res, n=8)
r%_ ffi’ﬂﬁ @ HO-1 )éx% E E‘Ji‘%ﬁ7j(¥ ’ I, [7§l 2. Table 5 Effect on fold changes of Nif2, Bachl and HO-1 gene

in rat liver tissue

FIME A4,

415 Fl lmgkg? N2 Bachl Nif2 /Bachl ~ HO-1 mRNA
2.5 A KRBIFNEALZ Nrf2. Bachl fil HO-1 mRNA IR L 102003 101£003 1022004 101004
R WEW 5IE R IR g, AR T4l e L65£001%  237£000% 070001  0.632001%
Nrf2. Bachl mRNA #ik/KEM 57, HO-1 mRNA FHZA 200 27820017 1720017 16120027 2530027

EUSER il 660  276:0047 172£0017 161£0027 226001
T SIEE XA R, "P<0.01; SHUMAIE, TP<0.01.

() 33K K FFEAK, Nrf2 mRNA /Bachl mRNA FL{H &
(P <0.01), SHRIY by, BHRHPE =T
P AE 2 TR IFH 2 Nef2 . HO-1 mRNA Fih7K
-, BEAK Bachl mRNA [ 3k K%, Nrf2 mRNA
/Bachl mRNA WE 25 (P < 0.01), X5 FiRE
RIS AL —3, W& S,

N CCLy 7 T 40 10 P 28 WO A il 15 A A o el 22
AR AL, & UG, BT, 2%
ARG PTAIE R, AL . 2K £H
PRI A PUAAAR TR M s B R R R A A
3 itig RT3, HOKSEWY) . BEERY S48 A via e

CCL SR R Z B AP R vE P e, — e iRy YRR R . il ARIER SN EE
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BEA PRI PR 5 IR IS, AR R, =k
TR CCL BUFIR BUF 2L B A2 1k,
AR SRR FIE . LIRS £, B ALT. AST. MDA
i, Y GSH-Px AUIE .

B Z B0 E AN B )5, 3K Bachl B
Pt A% N, 5 Nif2 364 ARE, Nrf2 HZRE#%
W Bachl P42, HMI3E T Nef2 AKCF3E 0, $i
FALBER R IBKOE TR, 4 THUAR AL BERT, 4H
Kb Nef2 $EA A%, 5 ARE 254G, B Nif2 7K
F42 1, Bachl KV AR, JF 9T AL 1) KA
g el ARG RI], AERLIZH A A% N Bachl 4R
. A5 Nef2 SR FA B E TR, GSH-Px i
PEFRAR, ALT. AST. MDA WETFE, $R1EEALN
Bt R Nef2 PR, MRS AL KB
FR A =R T2 K B E Ak / B bk
A% 20 TR, A A A Nef2 B KO T
Bachl G FIK-FREAK, Nrf2/Bachl & H HE T,
Nef2 AZ R4, JF 51 Nef2 19 F I A AL
HO-1 S RIA D EFRE, L& GSH-Px iE T+
i, ALT. AST. MDA Rk, L2, —kT 3%
O Nef2 . Bachl mRNA [ 52 155 H6H 8 (1452 0 A
oL, SEIRIAIAHLG, Aede M 210 Nif2 mRNA %
i5, FEAK Bachl mRNA 33k, Nrf2 mRNA/ Bachl
mRNA [ F R, IR &5 HO-1 mRNA £ik,

B, =T Z28EEGT N2 AR
Nrf2/Bachl FUfH, KT 1S mRNA K-, 52
M GSH-Px U LB IS PE 5 T iFEE R HO-1 ik, [%
filk 7 ALT. AST. MDA %&b, Mk 29855 & Ak 1
WU R
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