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PFAGAL £ e 42 55 25 13 F K SR 2R 48 i Gremlin
A1 BMP7 33K f) 52 T

RMEF | ZEHL, 2T, BR, M0E
(1. kM ESHE WEER, M 550004; 2. 5 M 5@, M 550003)

[(WE] B WERFAT L K4 (DSHX) & 24 1 5 % K B 20K 48 il (HSC) Gremlin 18 B & £ H E 7(BMPT) % ik
RIS, PR IZZS G 9T I EF AL T BE LR o 75 3% - 4% 20 HUHE Pk Wistar KR BEAL /34 4 41, B4 5 H, 403 & DSHX & ] &
(0.5 g-kg™") ,DSHX Fyifil ik (1.0 g-kg™") AR IEALREMHE (0.8 g-kg ™) KAETLE K ig 5 d,2 /d, IR B8 bk 1 4 K R
DSHX & 2y I 7 4k 1E 1058 i 2 5 24 137 J2 A= B3R /K 1 7% , 4 20 13 43 51+ 04k 41 8% 35 19 HSC-T6, ] MTT H @ 32 I i 4% 4
HSC #1451 %00 , ELISA I 55 32 W L3 T BB IE (Col 1), MBI JE (Col ) Ko o5 MLIL BN 2 1 (-SMA) ) & i, 5 9% 2
JiL e £ A6 I 45 2H HSC P % £k A= K X 1--8, (TGF-B, ) By K3k, R ] RT-PCR 3£ £ il % 20 HSC Gremlin, BMP7 mRNA [j K3k,
Western blot 4 ll %21 HSC Gremlin, BMP7 % AR ik . 55 : 5248 B K M35 20 LA, DSHX I 55 77 £ 20 1% 24 1l i 35 v &l 35
R B HSC (93558 (P <0.05) , 41l 32 5 Bk 1F £k I 2 1l 21 AH 24 DSHX IG5 7 &2 1 75 2 85 92 W B3 Col T ,Col M5
a-SMARY & 5 B B (P <0.01,P <0.05) ;HSC P TGF-, 2 MY R IK 58 B B F AL (P <0.01) , 54 IE fb i % i i 21 41
M, 5N KM 2 L, DSHX K | = 7 4 1L 7E 20 Gremlin mRNA K 25 [ 383K W 3% F F%, i BMP7 mRNA J 45 (%35 W3
W2 (P<0.01), 548 AR 2E M8 4 AH 2 o 8518« PHAT AL 2F Ji 38 w] bl 4 &0 35 35 09 K B HSC 3458 5 3 14, v 20 240 Jifd 41 ik Jt
B 8, W R BRFF 1 4 A6 A W 7 AR T VR D, FEBLTI AT 68 5 R ) HSC Gremlin, |38 BMP7 By EA X,
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Effects of Serum Containing Danshao Huaxian Capsule on Expressions of Gremlin and BMP7 in Rat HSC
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[ Abstract | Objective; To investigate the effect of Danshao Huaxian capsule ( DSHX ) on the
expressions of Gremlin and bone morphogenetic protein 7 ( BMP7) in rat hepatic stellate cell (HSC) and to explore
its possible mechanism in treating hepatic fibrosis. Method: A total of 20 male Wistar rats were randomly divided
into control group, Fuzheng Huayu capsule group (0.8 g - kg™'), low-and high-dose DSHX treated group (0.5,
1.0 g-kg™') (n =5). Rats in each group were intragastrically administered with the corresponding medicines,
respectively, twice per day for 5 days. Then, the drug-containing serums were collected and added to the cultured
HSC-T6. HSC proliferation was detected using MTT colorimetric assay. Collagen (Col) [, Col I and a-smooth
muscle actin (SMA) of culture supernatant were detected by ELISA. The expression of transforming growth factor
(TGF) -8, in HSC was measured by immunocytochemistry staining, and the expressions of Gremlin and BMP7 were

determined by RT-PCR and Western blot, respectively. Result; Compared with the control group, the HSC
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proliferation was significantly inhibited ( P < 0.05), the concentrations of Col [, Col I, a-SMA and the

expression levels of TGF-B, were decreased (P <0.01, P <0.05), the mRNA and protein expressions of Gremlin

were decreased (P <0.01), and the mRNA and protein expression of BMP7 were elevated (P <0.01) in the low-

and high-dose DSHX serum groups. The above results in DSHX serum groups were the same as the positive control

serum group. Conclusion: DSHX has potential effect in treating hepatic fibrosis in rats. It could inhibit the

proliferation and activation of HSC and reduce the synthesis of extra cellular matrix, which are partly achieved by

down-regulating gremlin and up-regulating BMP7.
[ Key words ]

hepatic fibrosis

JHF 48 4 Ak 0 K A BIL ) B 25 B2 4, R OIR 40
(HSC) ik 2 H A D1y 2R gl i 1 7 2 5 i
LAY A R, Hoh B AR AR K R -8, (TGF-B, )
By 4 B AR B 3R 4R HSC I Ak 5o 40 i E T
TGF-B, i & HA T 1 41 i {55 4% 5, 755 HSC [ L
B ET 4 20 M 55 4k, e 25| ke 4 g 41 3 5 (ECMD) 78 JiF
Wit #wILA, Gremlin J& T 4F & B 1Y) TCF-B i % T
e, % TGF-B, MG , AL IR 2R (& ik g
SAg X ZEYY . BIRASLAEEKN T(BMPT)
Mo IR Z IR 1, JR T TGF 4i i+ B X
1, B s TGF-B, MBS 4 (bl o ML, M
Gremlin Jf-{2 i BMPT7 i 3 ik, AT 41 i HSC 119
b, FERFEF AL iR T B B . Bl 2R
AL I YIRIT AL TR R B, A 28 K, FHAS
fR£F i 48 ( DSHX, 5L 44 DU FF F 55 ) Al L i JIF 27 4 1k
R BRI U 3 40 0y A% 48 5 40 ST 32 AR (PPAR) -y,
PEFERF N Col T ,Col I A B M , & #3697 T £F i b
AR, O X i 2 5% B 400 05 A8 LA R AR TR
FHST AR 5206 A FE 0T 9 A9 SE A B UK R HSC
FWE ST R 4, WLEE DSHX & 25 1L 7% % HSC Gremlin
1 BMP7 Rk 052 W, LR 1% 25 T T 2F 4 4k T
RE I 1 T ML, > BT 2F 446 25 9 19 F K B IR g
JFH B AL AT 5 A S 30 4R 3 .

1 &

1.1 JFEAR4IEZE  HSC-T6 fydt 5 /& i 5 B A
OB AR AR R B .t SV40 B gL R RUIF R R i
FRLTT B, AL R i 4k HSC,

1.2 ¥ MEPE Wistar KR 20 55559, R 5 R
(180 £20) g, M4 [ v ] N [ fiff il 22505 — 42 s K2 51
sy, A #UES SCXK (¥ ) 2007-0003 , il
TR SR, BB POK, BARROG, Bl 15 ~25 C 5
% S N A 1

L3 il PATEA IR (BN R 2,
ARG VELES AR ISR ), BRI 2T A (2

Danshao Huaxian capsule; hepatic stellate cell; Gremlin; bone morphogenetic protein 7 ;

HEF 220081011, 4tk 55 201203162 ) 5 4k 1F £k 958 ik 52
(b el hl 254 Rt A n, B2 F
720020073) , Col T ,Col Il ,a-SMA # il & (7
FUEERY, LS 20120219,20120218,20120216) |, ¥
IR F & (fn & K Fermentas MBI, it 5 00087036 ) ,
MLk 4 & O (ECL) 57 & (3 B Millipore, it 5
28216) , e AR B K & (B UL Ay, 1S
KGP250), BCA % (4 & & X ¥ & ( & E Thermo
SCIENTIFIC, #t 5 23227), TGF-B,, Gremlin, BMP7
— P (B Abcam, it 5 ab92486, ad90670,
ab56023) , Gremlin |- . FHE5| )% 5 4 5K 5'-CGC-
CATCCCCTCGCCTTACAA-3"  Ff1 5-AACCCTC-
CTCGCTCACCGTCT-3",176 bp; BMP7 I . Fi5| ¥
51 4> B A 5'-GTAGCGCGTAGAGCCG-3' 1 5'-
CGAGTCCGTGCATGG-3",345 bp;B-actin |+, F i3]
W% 514 5k 5'-TCCTCCTGAGCGCAAGTACTCT-3'
il 5'-GCTCAGTAACAGTCCGCCTAGAA-3', 1536
bp, ¥y FifgAE TAY) TRABRA R A,
1.4 4% #E TAES (SW-CJ-1FD, 75 M 4k i
HAMRAFE) , A ARG 46 (MCD-DAIC, H A& =
) 752 BUER AN BT (B R R R
E 5V (3 E Amersham Biosciences) , DA7600 %l %
FRA 3G SR 9 SR R 48 (Pl Rk L),
Gel Doc EQ #E B 1% 1% ( 25 [E Bio-Rad) , 2 f# F 1%
KA FR G (HA Olympus) 5,
2 FiE
2.1 KRS MEMHE 20 H Wistar KRB AL
Gy 4 4, B A BRER K A (BR IE AR I 2 PR A4 (0. 8
g-kg™' )™ DSHX K # 41 (0.5 g-kg ') & DSHX
EI AL (1.0 gokg™ )" 45 ig 5 d,2 k/d, TR
WHEH S 2 h PR ig 1 R4 2 Wig 1 h J5 3l ik
B, 1500 r-min "B 15 min , & &) [6] 26 K B L
1#,56 CIK M 30 min 3% #MA,0. 22 m U8 5 5 8
Fria, - 80 CLRAFFH .
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2.2 MTT @Al & 25 1 XF HSC 348 sz me %
HSC 4% 1.0 x 10°/mL $5Fh 96 FL#% , 4 fL 100 pL, i
Kid® 72 ho SR 4 A8 AR 7K I 20 L BH 1 a3 A
DSHX 1§ 71 5 K g 7] & 1l 78 21, & LA & 10% Jis
A1 7% 9 DMEM 3% 3% B 5 R 09 & Fh s (3328
10% )100 wL, B4 ¥ E 6 KL, 5% C0O,,37 CHs
7% 48 h i W EIE W - 20 C yK %A% AE, i DMEM
YE 1 ~2 %, ®FLn A 100 pL DMEM #5351 5 g-
L™ MTT 20 pL, 4RZE0E 5 4 h, SR 5 in A 2SI Al
(DMSO) 150 pL, &K FARHE IR 10 min, {25 5
Y 3803 5 At TE IR SR 22 A A 492 nm I 5 & LAY
WG A,

KR = (A4 pq
2.3  ELISA XL Je0 ik k3% 32 W 3E Col T ,Col
& a-SMA K 8532 35 2 000 remin ™' 5500
20 min, B [ 35 H] PBS #i B 5 A%, B FL N B IS A
50 wL,37 CIHRE 30 min, PEHMBE 5 W MGt
50 pl,37 CiE 30 min, P 5 U, A A4 5]
37 CkE R 15 min, NZ RS0 wl, LI5S 1
P15 min P 450 nm P K545 FL A
2.4 o M UL £k U £ 45 Al T M HSCOy
TGF-B, & 1 ik 1Y 52
2.4.1 HIFEMMIE 6 LK% IR M b s A
ToHE 0. 01% 22 5 2 i Ak PR3k 1) 55 3% (T AR 2 oy
1.0 em x 1.0 em) , ¥ 28 JiE 25 1 B 7K 1k 35 B 19 HSC
B (1 x10°/mL) A 6 FLIE AP, 4 FL 1 mL, F
5% CO,,37 C¥55E 72 h, SR )5 43 R £ K i v 28 L FA
I35 2H \DSHX I | i 751 o 1 v 21 K BT g . e i
WL BREFIPEAL A, o & fLm A & 10% Jif 4 135 19
DMEM % 3% 57 B (19 25 B il v (#4924 10% ) 1.5 mL,
BHAYBE 6 H AL, dhEEHi 5 48 h U #3 A,
PBS 35Uk 3 K ,4% 2 W b [ Ja 2 8 K
VB, EIR AR, AR RS T B A
I, =20 CHRAF.

2.4.2 ipesr FTEIETFTEIER,O. 1% Triton X-
100 7 f% , PBS ¥ ¥k ,3% H,0, # 5L & , PBS 15 %,
Ful i =, A TGF-g, — ¥t ( T 1EHk B K
1:100) 4 °C i 7%, PBS 3% ¥t. % il ChemMate™
EnVision/HRP —$i, {2 & 37 C W &, PBS & %,
DAB & {0, , 25 il T 45 il 5 0 e (), 28 48 7K 2% 1k e i
IARRWER GG , PR B E R, PBS AU —$iAE
kB %o B

2.4.3  [HMEAIWT BE IR B M R e R v 3 B
PR A, B R E B S A HILEF (<400 £%) , B4 L8P
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2.5 RT-PCR 451 2% 20 gremlin, BMP7 mRNA Hj
Fik  HSC 4% 1.0 x 10°/mL # # F 6 fL#R, 4 1L
2 mL, fR40 M4 K & 70% filA & 0. 25% (1) FBS
I8 35 F2 W, M FH 24 b, FR4% 53 4 260 n AT TR 3R
YEF 48 h, B ¥ 6 A~ fL. 3240 & RNA,
FHAZ IR & 1 I 2 A & RNA & & K2 B, fRIE
Ageo/ Ao 90 1.8 ~2.0, B 1 pL RNA, 3 55 54 %
¢DNA J547 RT-PCR, 5255 3 #2 v L B-actin {E N %F
HE, HEAT AR ME AL B 40 15 B0 & AR B 35 LA (C, 1HD) &
LLC, W80k e B B 1 23k .

2.6 Western blot ;i £ 2H Gremlin, BMP7 %5 [ )
Tk FIEFE LIS, PBS Y 2 3 ,0. 25% g AE H i
TH AL HSC, B0 5 WK (4 40 i 2 1 24 1 i 24 1
S HE PSR IGE PO R A &R, IUEA
JikE i 40 pg, 10% SDS-PAGE HL ik, 5% [, & 141, 43
B FH Gremlin HT{& (1:1 000) ,BMP7 HuA&(1:1 000)
4 CHE R, —Hr(1:3000) =ik 1 h,ECL %
%, Gel Doc EQ #E g A& AL 434 , Quantity One #% 4
SIATE R . LA B-actin £IKKFAEN NS IR, HEs
HEM RN S DB E A5 A2 B K B (E 5 AH
XFHAE R

2.7 geitseab s SRHA] SPSS 16.0 it o A ik
Mo TR BERILL & 25 Fom, 24 HLECR
P28 7 22 40 BT, 401 1B) 5 1 LG ARSI, S 1 O 25 57 14 Ol
K LSD 2, 77 2 A5 1945 B R Al Tamhane 355 P <
0.05 S AL IT¥E L,

3 &R

3.1 X} HSC #7H iy ma MTT 2 I 45 51 WoR
AEBRER KM 20 (A 20) , FH M i 35 2 (B 20) , DSHX
IR o 0 3 41 (C 4) A DSHX gy 5] 45 1fi %5 41 (D
1) A 45k (0.61 £0.03), (0.43 +0.03),
(0.49 £0.03),(0.45 £0.02) ,J5 3 41 HSC (¥ 1) i
RN (2T £7)% ,(22 +8)% ,(25 +10)% , 5 A
M 2RI A G L (P <0.05) 478 DSHX
I v 70t 0 4 AT S ) R B HSC Y HE B
A0 1 2R 15 B 1L T 4 A S

3.2 Col T,Col % a-SMA /K FEHAE B,C,D 4
3K AR R B B EHEAMMT A H (P <0.01,P <
0.05) ,1f1 3 Mk 8457 B,C,D A Z M ¥ JC o &
ZR WEL,

3.3 Xf HSC )y TGF-B, FEHEILMZm (A 5 Hix
EAHMEER®ER L) B,C,D 4 TGFB, HH
RIFMEH B EMT A4 (¥ P<0.01),1 B,C,D
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F1 ASKARERHMFWNEA Col 1,Col MK a-SMA K F
RIS (x 25,0 =5)
Table 1  Comparison of levels of Col I, Col I and «-SMA in

culture solution among groups(x +s,n=6)

F & Col | Col I a-SMA

21 ) . . . .

/g kg™ /pg- L7 /mg L7 /pg- L7
A - 55.50 £3.52  51.49+3.78  49.48 +4.87
B 0.8 35.59 £3.59Y 37.15 +3.28" 35.44 +3.12V
C 0.5 38.97 £2.05" 40.88 +3.22" 40.41 +2.61%
D 1.0 35.18 £2.49" 38.83 £3.92" 36.11 +2.80"

H. 5 A4HEYP<0.01,2P<0.05,
Sz LR EES, WK 1,

90 D) 1 ]
80
70
60
50
40
30
20
10

0

AH B4 CH D4

H ALY P <0.01,

Bl AOUARESHMEN&HHSC N TGF-, EARIEME
W (x%s,n=5)

Fig. 1
TGF-8, in HSC among groups(x =s,n=5)

Immunocytochemical analysis of protein expression of

3.4 £ MiE X HSC gremlin, BMP7 mRNA MK H
FixBEm  B,C,D 4H gremlin mRNA K& H FK ik
WRFEMRT A4H (Y P<0.01),B,C,D 4 BMP7
mRNA FEHRAYBERGT AH(H P<0.01),
R KM FEARE B,C,D 3 Az ¥ TG4
S R 2 2,
A A B4 CH D4
| — | Gremlin (21 kDa)

R S -actin (42 kDa)

B2 ASUAKERZLMNEIEH HSC Gremlin, BMP7 E B
Fix
Fig.2 Western blot analysis of Gremlin and BMP7 expression in

HSC among groups

4 itig

TGF-B, J& 5 Z {4 T 47 4k Ak 40 o R+, v 3 1t
TGF-B/ 4t i J5t i g 2 (1 5 ( Smad ) 5 5 7% 2k 15, 1
P HSC 5 Ak, (4 40 L 41 56 52 (ECM) (1 45 RN 43 36 1
B, 4n Col 1, Col M, a-SMA , M\ Tfij fi2 i JF 2F 4 £k %
RN BMPT R Z I REE 1, B
BT Z WYY 2 5T 2R g R 6

R2 AHUFRELHMBEIZH HSC Gremlin, BMP7 () mRNA R EHHNRIEE (2 +s5,n=5)

Table 2 Comparison of mRNA and protein expression of Gremlin and BMP7 among groups(x +s,n=5)

il Gremlin BMP7
4151 L
/g-kg mRNA HH mRNA & H R
A - 146. 80 +7.77 0.92 +0. 03 76.34 £3.92 1.18 0. 06
B 0.8 85.69 +4.57" 0.64 £0.03" 106.21 +6.07" 1.89 £0.07"
C 0.5 97.51 +5.78" 0.69 £0.05" 96.93 6. 68" 1.83 £0.05"
D 1.0 86. 64 +3.77" 0.62 +0.02" 109. 06 £6. 89" 2.01 £0.07"

A HEY P <001,

L AT IR S BT R iR & R A 21
U & ik G A, BMPT &5 TGF-B, [AlJ& TGF-
B 5L, K W MF 5 e 5 1R 27 4R AL IR i 7R
AR E RS 5T, BMPT W] B 4L K540 TCF-B, {5 55 &,
S TGF-B, 1% S 1 Je I FR 54k (EMT) " 5
AEWESE A B, Gremlin Sy TGF-B il #% 9 Tl [N ¥, H
HE DA i B AR PN OTCRE o 2245 rp e BEAT B, 2 i 184
AR FEMR R FE R 5T, 2 — b g R DR S A 23 B
HHLMER BMPT {9 KRS BTN T, Gremlin 72 i |
AR i Al AR R R MEAE L IR R
NHFREH Gremlin fY 3 35 5 AR I wld B8 A A6 I A 2]

o AR ZSTT B BT 2H U B A 34 3% 3k TGF-B, , TGF-
B, H— K2 FJH Gremlin %3P, i Gremlin
it 5 BMP7 B 455, BT BMP7 55 32 (R A 45
A TS 5T BMPT (9 A 2 3 1600 T WL, bk
=K Z B AT BEAE AR A PR AR S O R OC R
BB 58 A B, PHAT AL £F e 48 7T F 4 Smad7 #Y
R IR e S RN A 1 5 R R, S P ) TGF-B/Smad
Pe 2T A A5 5 7 S AE M, H B AT ) HSC 158 /9 2
BT I 2 B Y S P 2R ) A
SRR Z R 5 AR L, B BB E BE s IR b
2 B 11 2% S5 XoF S 6 45 SR A 5 e, AR X B 3T T 24
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WIAE AR P9 42 Wy 3 Ah 1 B S o) AR , BB 2 W0 ) BH op 25 I in rats with hepatic fibrosis [ J ]. Hepatobiliary

25 RORMAE FIALER & H H 6 58 b 285 25 31 22 1) — A iR
PR 7 Y EOAS TR 1E AT TR SRR b
FIATACET e 58 & 25 M0, FH LR AR S B 72 1
KL HSC, I LUEAT i U Bt T £F 4 A 77 5500 25 9 4
TE AR 3 1 Sy B A X B SO 0 A £ 2T Jie 3 X
K EL HSC Gremlin, BMP7 & 3k 1) 5% Wi , % i<F L 400 ]
HSC 3558 & Ak i Al e dIL il .

SR NR TEPFAT A A B & 25 13 T, K
5 HSC By 78 8 A RO il 35 35 W 13E Col 1, Col 1M
K a-SMA 7K I A T A AR /K 6F B2, $2 7% HSC
TG A SZ A, 5 53 W ECM B R J7 0855 . X HSC N
TGF-B, #5133k By Ky I 2 W], FHAT A6 2F e 42 i 3 21
TGF-B, .3 A% T4 B K X B 2H . XF HSC Gremlin
5 BMP7 Al A 30, P A5 4k £F 15 22 i 35 41 Gremlin
mRNA N 85 3R 58 B % R T A48 B 3 K X B4,
BMP7 mRNA 45 11 4 35 W {25 5 7 24 B 3k 7K xR
2, SR IE A I 28 PH PR X BRZE A Y, Rl LR PR
FEVRAEPIATACLT Fe A ey 7 B 137 20 =2 W) TG Wk 3 25
S BN AL R R B PR AT AR S e 2 i i K B HSC
Gremlin 5 BMP7 ik (15208 Jo I i 800 & .

g5 LIk, A 52 0 45 2R 3% U] PR AT Ak 2F i A T
HSC #3458 X 1G4 A B B SlE ), B BRI 03E
T et s e . Heksg A 4e by pLdl vl e 5
T TGF-8, X H T I {55 4> F Gremlin, |1 BMP7
FIBA K, Gremlin 5 BMPT7 R 1] G J& A< PR 4H
R PIAT A LT Je 2 1) 25 W) A FH AR 0, A 2R R Bt
JH£F 446 25 W) A F B9 385 JT7 O E I F8 A o A BESE
GERXT A 0T R R IR B A — i 4s = B
SC T PEATACER 5 BE TG ST N £ 4k A6 0 4 1 43 5 HL
A F T iE— L RABES
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