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B33 4 B A7 4 — W 3 T # B (dimethylnitrosamine, DMN) % & A B AF A & LW T 16 A K4 &
Bl o

Fiik M Wistar KR 40 R B A EH B A =100 A 4 (n=15) X 3 & X FF 7 T 4 (n=15),
A A AR R T 4 10 mg/kg DMN ik 4t ,1 K /d, B A %S 3d, 54 B, AL AEREE A
GTAEBESAET NG EF T A AELEER R L THEEIR T EE L4 FARARAAALABAR, ¥
B & B AL AR, KA A E 3 & A SR N ¥ & JE 4 K (total bilirubin, ThiD) | 7 & & & 3 # % B
(alanine aminotransferase, ALT) .k 4 & B & # # # ¥ (aspartate aminotransferase, AST), & & B 4% ;
J 2% S R A B R R B kAR W B 4L 48 45 4 4 4 & K B F (connective tissue growth factor, CTGF)#fn T &
& JE mRNA 8 & 3%,

ERAGEZF TR AAR B RAAEF THALBEAHARLTE N 13.33%2/15) , N EXHF
AR TER 6.67%/15); BBAXRBEAREENR 46.67%6(7/15) , N EXF T AB AL REAR &
EH20%G/15), HHAMBRZR AL HFEX(P<0.01);EEZN ARG RERAEH EE K E P
0.0, BEAAFALCIGF fn I AKE mRNA XA W R HE NEZF A A5EAAHML A BRE
(P <0.0D),

R HNHEXZH T TERINHNARFAL CTGF 7 T AR JF mRNA W k%, , LB A ENHIEA.
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Bushen Rougan Recipe in prevention of hepatic fibrosis in rats induced by
dimethylnitrosamine: a study on its preliminary mechanism

Bin ZHANG', Ling-tai WANG?
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Objective: To study the effects of Bushen Rougan Recipe (BSRGR), a compound traditional Chinese herbal
medicine, on hepatic fibrosis in rats induced by dimethylnitrosamine (DMN), and to explore its preliminary
mechanism.

Methods: A total of 40 male Wistar rats were randomly divided into normal control group (n=10), untreated
group (n=15), and BSRGR group (n=15). Except for the rats in normal control group, hepatic fibrosis in
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rats was induced by peritoneal injection of DMN for 4 weeks. And the rats in the BSRGR group were also
intragastrically administered BSRGR within the 4-week course. At the end of the 4-week course, rats were all
sacrificed. The liver functions were determined by automatic biochemistry analyzer, including serum total
bilirubin (Tbil), alanine aminotransferase (ALT), aspartate aminotransferase (AST), and albumin.
Expressions of connective tissue growth factor (CTGF) and collagen type T mRNA in liver tissue were
detected by reverse transcription polymerase chain reaction.

Results: It was found that the serum Tbil level and the activities of AST, ALT were declined in the BSRGR
group as compared with those in the untreated group ( P <<0.01). The serum albumin content in the BSRGR
group was increased as compared with that in the untreated group ( P <<0.01). The expressions of collagen
type T and CTGF mRNAs in the untreated group were higher than those in the BSRGR group ( P <<0.01).
Conclusion; BSRGR can decrease the expressions of collagen type I and CTGF mRNAs in the rats with
hepatic fibrosis, which may be one of possible mechanisms in treating hepatic fibrosis.

Keywords: Bushen Rougan Recipe; hepatic fibrosis; dimethylnitrosamine; collagen type 1 ; connective tissue

growth factor; rats
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F AR ME W 5, (H R T a2 SR
BIRIT R RSN, BMENMFZERER
BT EABER . BRI 440 & R LT 59 B
RIMER %, H o 45 45 44 2 4 K H 7 (connective
tissue growth factor, CTGE) M I BIREHFEIEL S
R R RN EY, EZBAMTHER.
AW 5% 35 F — B & T % (dimethylnitrosamine,
DMN) % 5 K B £F 4E b B BY, iz R AN B R O
(Bushen Rougan Recipe, BSRGR) #E47 i B » LA W
FHH R T DU 1 4 AL R BOR , (R i WL b B 52 T
T3PS T BB JR A CTGF mRNA 235k B9
A8

1 #EMTE

L1 sms# HEfE Wistar KR 40 2, ER,
AR E (1504100 g, 1 F i H R} 2 Bt Ll LK sy
P, AMERFTULRE 9 ¢ RER 12 g HE
12 g Mfe 15 g HAR 12 g 745 15 g %), i L
B2y R¥BEOCER G RN ZERMA, FIEREEY
1.6 g/mlf iR B B W ; DMN W B H A Rk
BT AR 4457020 B B S AL 3 X B H &
Hitachi A ],

1.2 Bk

L2.1 ##ELHA ¥R IEF X RH
(n=10) RAEVH (n=15) R #'& T I Wi (n=
15), FA# KK DMN # & 0. 5% DMN B #
(v/v) , B 7Y 20 o 25 3 B 40 K BRA 10 mg/ (kg « d)
DMN f§ fe Ve 5t , 8 A i 423 d, 3k 4 Y, ANEFRATF
HWGHEEBERBNES THERFN
10 ml/(kg « DEF ,ILH 25 4 J& 5 15 X R4 f
RABRAETHEHEKESE SEHFKREN

DMN ZF &) . Lk P g KRR —&1F
B, T 4 AR TE B # Bk R AL, B 0 43 B IR » IF B B
KBFAL A

L2.2 AftHEsell RAHA2A DAL HTIE
1 7% 5 JH T % (total bilirubin, Thil) P4 & B & &
72 (alanine aminotransferase, ALT) . K& &R
R EE T B (aspartate aminotransferase, AST) . H
EHEE.

1.2.3 ##HFZRE®EARMLLNFAR CTGF
Ao T AR mRNA #ykk 20 5 BUE % X B4
RUZAFNRNE R B 445 3 ROK R I R k1T
W5%, CTGF 519 73] (724 383 bp): L5149 A
5-CTA AGA CCT GTG GAA TGG GC-3'; T ##5|
Yk 5-CTC AAA GAT GTC ATT GTC CCC-3,
I BV R 519 (=¥ 225 bp): EW5I ¥R 5-CTT
TGC TTC CCA GAT GTC C-3'; Fi#F5I ¥R 5~
TCC CCA TCA TCT CCG TTC-3;p-lzh & K1 (-
actin) 5[ (WS BRYy, 74 300 bp) : EWF5IH K 5-
TCA CCC ACA CTG TGC CCA TCT ACG A-3%;
Ti#s5I 4R 5-TCA CCC ACA CTG TGC CCA
TCT ACG A-3. FrA 5|9 b E K r 5 2 E 0
BitE M. TRIzol #li {2 AT H L RNA, BEA7 8 4%
B2 A W 4% R W (reverse transcription polymerase
chain reaction, RT-PCR) #"#, PCR & i & & &
20 pl, P45 1F:94 CHIZAM 3 min; 94 CAH
30 s,54 CiEk 30 5,72 CHE M 30 5,3 30~35 4~
& ;B )5 72 CHE{# 7 min, &R PCR R AT
B ZE KA cDNA BARAE B EXT IR, B 7 pl
PCR ™ ¥17E 15 g/L 3R HE BEML o #E4T B3 3K , 28 4b
LT MELGER,HEEERBEIX ST RE TR, K
H B 2575 B9 0% 2 BEAH, DA Bractin PCR = #1/E A A
ZHR, REEBHFERFWE pactin FHCHEEMAE
B WA, BT ST F AR HE
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1.3 %#tr%u% A LEHHERA SPSS 10.0
WUERTGE =S EREA 2L Bm. 4H
B RARFELR.  BRAMAHEE T 25 .

2 5 R

2.1 RA—FHEARLE EFEMNREALRAEKR
SR REEMBE, FERE, K/AMEIEH ;#
BHARRIES > KM ERE, AT &, 53, K
JRETCH B, B RO IREE A ]G (N
FER TR AR R — RSB FRAA., E¥
KBRICFET:, MALR K RIET-F K 13. 33%(2/15),
WERIF AT RN 6.67%(1/15), E#H
KBTI K, BRI K RIE KR LN 46. 67%
(7/15) , %5 2 BF 5 Bl 4 K BRI 7K & A= 3R oA 20 %
B/15) , A RKERARIT¥E X (P <0.0D),

2.2 ANBRERZANRAN ARG PH BEEHAK
BRI 375 g 24 /K - 7 T IE % X B4 ( P <<0. 01D, i 7%
2 EKE TR S (P <0, 01), %M 3 JF 07 T Bi
2 1M 75 B K AR TAE R4 ( P <0. 01, AT A &
HKEB TR (P <0.01), BFE 1,

2.3 ABEFEHFSFHALR CTGF # 1 B K R
mRNA%R X 6§ % ALY CTGF/B-actin, T BIE
J&/B-actin FJ B 43 51K 1. 08 0. 17 F1 0. 84 +
0. 08, %M & JF J7 T Bl 4 43 % 24 0. 76 0. 10 F0
0.62£0. 04, HAKBEFARITFEN(P
0.01) , 17 1E % Xf B&£H 43 52 0. 284-0. 03 F1 0. 50+
0.04, 5HEAMAUBERFAE T FBE X (P
0.01) ,CTGF #1 T % & JE mRNA % 4 1 i 3k 45
RE 1 ME 2 .

®1 |AKXRIMFE ALT.AST i&¥4F Thill A EAKF
Table 1 Serum ALT, AST activities and albumin, Thbil levels in different groups

(zxLs)
Group n Thil (pmol/L) ALT (U/L) AST (U/L) Albumin (g/L)
Normal control 10 1.49+£0.15 34.10£5. 65 125.70+£13.91 38.75%5.08
Untreated 13 35.46+£4.59* * 94.46+£10.71* * 284.38+38.86" * 25.42+£2.52>~
BSRGR 14 22.1445. 7144 74.92+7. 7184 224.01%13.1944 28.64+3.7804

** P <0.01, vs normal control group; 44 P <<0. 01, wvs untreated group.

Marker 1 2 3 4 5 6

3kB

300 bp
200 bp

100 bp

B 1 CTGF mRNA £ & # ¥ i ik B i
Figure 1 Expression of CTGF mRNA in liver
tissue of rats in different groups
Lane 1-3: Amplified products of B-actin (300 bp); Lane 4-6:

Amplified products of CTGF mRNA in normal control group,
untreated group and BSRGR group, respectively (383 bp).

3 9% i

HER 25 B 36 T HE B (AN 3R L BURK L B R 4FD
E ISR PI 5, KB PR 58 Bt iE S T 3. A
B SR T 07 TORh S » TS0 AS B, A T AS R BORh 0 B

Marker 1 2 3 4 5 6

225 bp

2 1 BEE mRNA 2 F i 18 B ik E it
Figure 2 Expression of collagen type ] mRNA

in liver tissue of rats in different groups
Lane 1-3: Amplified products of B-actin (300 bp); Lane 4-6:
Amplified products of collagen type I mRNA in normal control

group, untreated group and BSRGR group, respectively (225 bp).

BN -2, FL LAl R B i AT A0 S DR R T 4 R
B B AR, I S FHSAMILTE 1ML .
EZ5a L, S S (i BT B 2 Ty, R BB AR
¥ A8 AT AT 47 4R AL RS = 0 VBRI N B Y R 2 R
B PZGALTT . B 2 Ab7E T 1 1 R AR
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HRPEER AN IFA g EESIERESR T B
AR, RN BRI R B ES R E A fF &
B A B vP 59 B IR R 0 B, 7R SERT A B ST
HFIESE A RGPS g ERS . RFR
FW L ANEF AT LAME ALT AST, Thil A [F]# &F
W, F R B EFR S B EBKY, BRSO
A A 00 I 4 4E 10 K B D 6B .

H HTIA N I 7 4 46 2 T 40 3 e AP 1, [ 2
R4 ff Chepatic stellate cell, HSC) 15 , #& 5T IE
HA KA1 E o BB 408 Hh BT (extracellular
matrix, ECM) & & . B i 5 UUBUR - M 1 51 &, =2
BRERNAEE S FILH NS IR, B2/
FEHFHFES Y, E¥FN ECM 4 FRER
0. 5% AT 43 Ay 4H ffd ') 356 J5 i) Jo 2 Jok 0 35 G JE K o
ECM Wi B R A ERIEEER EA SR X
SRR 1S, KPR R A A A E R,
R T AR (& & 3300), T L T &L R Y
RIXFOLG AR RER R LEE Y], 7T LIE
£ YAk TR R BE I AR B = — 1Y . RATTHEA
PR PO A, BB A KRR T B IR AR B B
PR MIE®R KRREED KB K RES H 2T 5
AEERENEE . RANERFTEARTFHH
L 4edE . 40 R 7 D A8 0 47 e A B R 220
THRFHRERCEIH, THRERMARKET B
(transforming growth factor-g, TGF-8) 414 &
EHEAHREMB F 1 (tissue inhibitor of
metalloproteinase-1, TIMP-1) F Ifil. /]y ¥k 17 4 & &
H F (platelet-derived growth factor, PDGF) £ £
JFEEF A0 TE Ao 72 o OV T B B R R o . RS
I AATTX FFEF 4E A B KR LR A ERE . B RTF
ZHAL M F R W SR A& EENR, K
H CTGF 5L RXR R B ZBREB2HFHR
. CTGF B ERTH CCN ZIREHRE R Z—,
o8 38 D, 349 NMEER, EEFMEAR, BA
B A 22 2R PR A AL T 5 BE 5 - AL AT 4E 40 IO 4% 7E
Moy MU SN EE 5T, 2 5 18 55 4 M8 AR L A A IR AR
REURGOAAE. Li %" A0 CTGF BA {2i#

RAE TN EF 4 1L T B9 /E . George %M i3 A
DMN %S KR4k s R0, FHLHH CTGF
M TGF-8 £k ¥ B E | E 8 F4 % CTGF /M T
& RNA (siRNA) # 47 T #i, Al L T #8 CTGF #1
TGF-8 fFk , B WPl F 45 4 16 B9 T2 510 & Je i 1
Fl. Weng %"\ K ,CTGF B Fd TGF-B i& ¥

BV T 5 AT 8 2 JT 2T 4 A B T B K J& » AL il T
RES A4 & A R R4 A5 5 3 S JE A R
H Smad3. Smad7 FFESEHS S HRK I

. Hora UV R I, EEWBF K B H,CTGF 212
PEFTEF 4E AL B9 A AE A 5 » T RE J2 8 1 2 R 2 3R K F
REBA . ABFFEER BN+ T T7 AT LA 2
B FFHL CTGF mRNA RixKF. #AHEF
JFFJ7 %8 B &7 44 B A B 0 TBK A T, FL 00T 47 4k
L5 FHLH FTRE 5 T 9 CTGF il T &K R &R
A K, AT LAGE HSC A9 1% 46 75 2140 4l , B 3ek 2> i
FHALR REMEIE. ARG AR HLH )
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FrAREEEPHEELESBEHREATTaHPETHES G¥SB R T LERASME —EBE KRS
KiGERED, EBETPHESE GBI ETLZRSM LIBIKHBER &I, € F 2008 4 10 A 24~
26 HTE LigHIT.

1 2WEX D3I, ABESERRHARTER, ARREFER 3425 : LRTFIBIT N EH
HEFG SR EESSG, HEAGEN UFREBT I ENAES YT HESE 2. QO BEES
HPHELSS BRI EFRXRTE. A TEFMEFRTAESGEHRTEFLR . 2 WHAELTHE
RE,EARSWPEMEETFEERIKRELY . SRER FRE 28~40 L R XFA IR A F K
ROLIGERBENFEATERE. & BBREEHAETEHFSWEABLZ R ARKFRHEEFER 14, %
BIH, “HER6Z, ZFX104, QOQOREFEFERY., TEARSBUESCH 1 Indu R KK A 09 806 77 1
G B, LR S RBBUAHRMIERESY TR . AT A& ALS IR BOR 0 7 E 72 % i B ) 5 38
RS  FRRAE SCAT R #ER 2 2008 4£ 9 H 20 H

2 EXEXR (ODFESWBE, BAR . S EHEMNBI. C)OXELICAED 4 000 F
(B 400 UMK ZE , BEER FE SREMER) . QEMIESCE R, /EEH 4 BA 0L K R B w55 Bk
RHEIEME FHRAE AL . (OBFBRA Word XM, LI FHRZ &, T AME 72 h HHHIAR®
Pl B . Tk R T ERERMEE , T ER AR A AR A A U &, BRERWATRATEN R, 1F B BIEM .
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B4 200032 Y fE A ¥ 575 B35 : 13901634240 ; E-mail : duning@vip. 163. com, s E: BT HEH XK
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EZREHEE;3) EESHIE 10 A 21~24 BM 27~29 BAESPHELES FEBITBGRIERTHREYE
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