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HE.HE MAWEAB(CCL)HFE SR ARNAL FHUAERAT B(TGF-B ). BHEALEET
(BMP=7)% Gremlin ¢ FiA 483 LA 4 ALK AR P OI4ER . T35 Mol C57 L 40 R, ok ETh i fe
ST, 4L 20 R, EIRLAL T MLAE RS 40% CCl, OBt b & , 10 mi/kg ; % 28 20 M AS iE SHACHE i i 0% , 10
miZkg,2 &/ B, 5 8 A, HAM - P EBMENFHNARE, LIRMBNEELEE)E M TGF-B 4.
BMP-7 % Gremlin T4 4P 4042 09 K ik o i A, 55 BF 8 K8 2 R -&-Bh48 RS = Western blot 4] TGF-
B .BMP-7 & Gremlin f& i Ao 2F AT 2B 22 mMRNA Fe B G 89 %k 58 TGF- B, 4= Gremlin £/F 4 4
A F mMRNA 2% G £ K372 (P<0.05), M BMP-7 fEAF 4F 4tk 4i 47 b & ik A% (P<0.05), 45t TGF-
B . Gremlin #4 £k 5 AF 4 44k £ EA8 % ,BMP-7 5 41 4 2 fi 48 £ (P<0.05), Gremlin *T48i@iE T8 BMP-7 #
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Expressions of TGF-B,, BMP-7 and Gremlin in CCl,~induced
liver fibrosis tissue of mice”

Jing-yu Xu', Zhang-li Shuai', Yuan Xie? Cong-feng Long?% Guo-ging Shi'
(1. Department of Gastroenterology, the Affiliated Hospital of Zunyi Medical College, Zunyi,
Guizhou 563000, China; 2. Department of Physiology, Zunyi Medical College,
Zunyi, Guizhou 563003, China)

Abstract: Objective To study the expressions of transforming growth factor-beta 1 (TGF-B,), bone
morphogenetic protein 7 (BMP-7) and Gremlin in the liver fibrosis induced by carbon tetrachloride (CCl,) in
mice, and to investigate their roles in the pathogenesis of hepatic fibrosis. Methods Forty male C57 mice
were randomly divided into control group and experimental group. In the experimental group, acute liver
injury of mice was induced by intraperitoneal injection of 40% CCI, olive oil solution, 10 ml/kg, while the
control group was injected with olive oil, twice a week for 8 weeks. After 8 weeks the mice were sacrificed,
and the liver tissue was fixed. Hematoxylin-eosin (HE) staining was used to observe the degree of liver
fibrosis. The expressions and distribution of TGF-B,, BMP-7 and Gremlin in the control and experimental
groups were detected through immunohistochemical staining. qR-PCR detecting system and Western blot were
utilized for detection of mRNA and protein expressions of TGF-B;, BMP-7 and Gremlin in the normal and
fibrotic liver tissues. Results In the experimental group, both mRNA and protein expressions of TGF-B, and
Gremlin in the liver fibrosis tissue were significantly enhanced (P< 0.05). However, the expression of BMP-7
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in the liver fibrosis tissue was significantly decreased (P<0.05). The expression levels of TGF-B, and Gremlin
were positively related to hepatic fibrosis, while BMP-7 was negatively correlated to hepatic fibrosis (P < 0.05).
Conclusions Gremlin may induce the occurrence of liver fibrosis by down-regulation of BMP-7 expression.
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JH £ 4 Ak e AE ) DG B 2 JH B HR 48 Y Chepatie
stellate cells, HSC) B3I , 7= A R ] o D, 3
AN ELST (extracelluar matrix, ECM)idf BEEDTARE, H
HIAH, kB KT B (transforming growth fac-
tor- B 1, TGF- B 1) /& HSC {47 e 11 22 (A 40 i [ 12,
MR R, HIEAKAEEM 7 (Bone morphogenetic
protein7 ,BMP-7)F1 BMP bt 1 Gremlin = 5 iF4F
A ny & A (B HAE PR AT 2 . A SGHE S
5T Sk CCl, 53/ MR AT 4 AL 1 21 TGF-
B 1.BMP-7 & Gremlin {335, #E—F T HAE /T
oA RV M E R

1 #MR5ETE

1.1 KIzh4)

SPF 2§ C57 /MR, /KT 20 ~ 40 g, FHEE PRAS —
TR RS By o Bt SR s W A P VE TR
5 : SCXK(¥1)2012-2016, IEH MEFE, H BRIk, AR
Ko, iR 15 ~ 25°C, IR AT N FREE 1.

1.2 FEHRSIEEF

CCL(T R = L TABR A E]) AR v (- i ]
Fr Tk 2 7)), Gremlin Z 7 pediik (£ Santa
Cruz A7) ),BMP-7 #l TGF- B, ZvilEdiik (£H
Abcam 23 F] ), RIPA 8 24k (b s s £ YRk
/A H]),BCA B s il & (i HEsG B ) T 72
N, T Marker \Trans Zol Up 3% sl
& N PCR ¥ H g  F At st 2 E A .

1.3 FHik

131 ZhapAe i G 4] f@RREAEME C57 /VER 40 Bl
BLA Xt BEAH FNSC oG 2], B2 20 X SEgG 2145 T
JEE 155 50% CCl, ST e , 10 mi/kg, 2 ¥/ J&] A5
RUAZ ) 8 J 5 X HE 20 JE s 1 SR MRS Jhh 7, 10 mil/kg
8 JE JG Ab A sh W , I HE B 227 2 B, AR I 11 2
AR . AR 2T -80 CUKFH -4 H -
132 7 K#F - 4 4 & & (hematoxylin—eosin
staining, HE) < & AL A8/ N U AR AR 3 22 1)
AT 4 wm, R 220K 5 95 AR T TR (0 504)
B, BRAK RN K T A3 €0 4 BOR B, K vhk 1 h JE A
RN R 21, 70% 71 90T A H I /K 4 10 min, 4T

TGF-B, BMP-7; Gremlin; hepatic fibrosis

Y (e 2 ~ 3 min, 4EPORE K, — B R , op
W B, W AdUE T g .
133 miazpdes kg e A e/ U T
PRAESEYI )R 4 wm, W R 220K 5 3% Ak
AR EIREEE 10 min DB A AREE R SR, PR
1858 ; PBS W e 3 ¥, 3 min/ YK i n—4t, & 37°C
TRAEMFE 1 h;PBS bk 3 ¥k, 3 min/ U ik —H,
B 37CIRARMEE 30 min; PBS Mk 3 ¥k, 3 min/ I
i DAB & A7 (1 : 50),1 ~ 2 min; F KK YL,
IR GG s B EETIRE ik , — W 2E I, ) i
BR, A LS. BEPLERE 5 LR, (A Im-
age J AIHT IR T A0 BHAAE RO AR, SR 5 BOE-H{E .
1.34 %A RE T R AH4E RS (quantitative re—
al-time polymerase chain reaction,gQRT-PCR) %
H qRT-PCR A /N FRE & 4L UR 25 4 fb 41 20
i TGF- B ;.BMP-7 }% Gremlin mRNA [k, B
SUTFALZUBT i RS 2500, #¢ Trizol 3570 & i A 45
FHIBCE RNALPCR A ZR Ry 20 I, 474 4544: 95°C
M 3 min, 60°C725ME 30 s, 1 40 MIEHF;65°CIE k
10s,65°CHEfH 10 s, H: 61 M, BHIK PCR Jz b )
PITC T RGE KA RS cDNA BEM A R B PSR . 338
JE =7 4°C T PCR BRfREES LK. A B
B A T AR TR A A PR A Jl 5 1, 51975
LR 1,
1.3.5 Western blot #4 % Western blot £ /)N
SUE & I 8V £F 4k 41 21 v TGF- B 1.BMP-7
Je Gremlin 25 (138, BUNRUFALZUBY g, 2855
S B0 PRIUR 0T, SRS LUK R B,
&1 gRT-PCR 3|#15%|

FEH 51%7 5 K JE fop

Gremlin  1F[i]:5'-CGCCATCCCCTCGCCTTACAA-3' 160
J I : 5'-CGAGACCCGGGCATTCGAGC-3'

BMP-7  1E[i:5'-AACGCCACCAACCACGCCAT-3' 224
JZ 1] : 5'-GGAAAGGTGTGGCCCCGCAA-3'

TGF-B, IF[:5'-ATTGGCCAGCATCCATCTCTTG-3' 296
S :5'-GTGCAGGATGCATTGCTGAC-3'

B -actin  1F[i]:5'-CATCGTCCACCGCAAATG-3' 121

J ] :5'-TGTCACCTTCTCCGTTCCA-3'
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BIEF 4 TGF- B .BMP-7 & Gremlin 75/ BT £F 4 Ak 20 4 P 3235

S Gremlin (1 : 100) .BMP-7 (1 : 200).TGF-p;
(1:400), B -actin(1 : 5000)4°CHFF iR, —Hi(1 :
5000)= i 1 h,ECL B&J% 52 , H Quantity One %k
X BT 25 HEA T R BN E . LA B —actin kK-
TERINZ
1.4 FitFEFHE

B3R SPSS 19.0 e 4t THE VR
PR + b2 (x £ )37, T K6, P<0.05 25+
EE N =08

2 #R

INR TR R RIEN 22
HE Je @ikl CCl, 75 T (4 T2 2 A A 1 52 il i
o BTSN, 0 IRZEL/N BTG S 4 g B ek
A2 ML HES N BE 5T , 5 R 0, R/ N ) , HLAR A%
PLFARAE b e A ICIRIE , K i, I 5 i 240 i 1 i)
CULIEL IA) s 256 2H /I BRUTPIE S AE W Y, T4 it )3z
ARTEIRBE, AR K A IXOR B AT 2R 2 2108 1 1
KA JAE IR E (WL 1B

Vi FY

2.1

A X 4
B 1 FWANRIFBEARARERSKRT
(HE %&b R 50 o m)

B Sl

22 WHMNRAIFAHERAP TGF-B..BMP-7 &
Gremlin EARIA

TGF- B, 7EXT FRZH /N BRI AL 40 52 55 3Rk L 7E
S oH T FE AR ( P <0.05) ; Gremlin 7E% HE 4 /N R
JFLH 2 ek, 765250 4 rp ik 5 (P <0.05) ,
TE 20 AR5 RN RS 40 238 5 T BMP-7 78X fIEZH /)N
FUFZHZ R ki , 7S 2l Hh 36k ( P<0.05 ).
L3 2 A 2,
23 WH/MNRIFAERF TGF-B.BMP-7 70
Gremlin mRNA BIFRi%E

SRS H/NRATZHZA A TGF- B, mRNA FikH K
(1.733 £0.120), % HE 2H 2y (1.006 + 0.0433) , B 41 />
FEUITZHZ1H TGF- B, mRNA FiAK A, 45 14
¥, 25 A G L (1=5.500, P=0.005) , 5256 21
O AR T o SEGA /N R Gremlin mRNA

x2 WANRFALRAS TGF-B .BMP-7 &
Gremlin EEFIERIELE  (0=20,x+5)

pOgEE 0.053 + 0.006 4.275 +0.635 0.072 +0.071
FEA 3.131£0.327 1.025+0.136 3.375+0.221
tH 4.132 4.423 4.578
P1H 0.014 0.011 0.010

A: XTHERA A TGF- B BRI B: Lo T4
TGF- B 1 S FMFKIL; C: X IRAFHL P BMP-7 HE 9L ;D 58
ISP 2 BMP-7 2R Y 263K  E - X IR P 21 P Gremlin 2 1
RYR38 ; F: SCI AU U2 Gremlin B Y 3RA

B2 WA/NRIFALASH TGF-B ,.BMP-7 & Gremlin

FEAMRE (AL EER G PR 50 wm)

Feik i A (1.950 +0.180) , X H#ZH 47(1.021 + 0.051),
W4/ BT 4121 Gremlink mRNA 263k 7K F A%,
2tk , 22 55 A geit e & (1 =5.019, P=0.007),
SEYR LB RRZ T o S g2/ BRI ZH 2L BMP-7
mMRNA ik 4 (0.533 +0.120) , Xf B 241 > (1.055 +
0.063), iz /MR ZHZ H BMP-7 mRNA ik /K-
OB, 28 K0S, 225 B Gii i X (1=3500, P=0024),
SEEGAHAR T R . WL 3.
24 WHMNBRFALRAR TGF-B..BMP-7 &
Gremlin & B3 i£H Western blot 53R
SN AT LT TGF- B L B I ARXS Fe ik
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(1.610 £0.201) , %f i 2H 47(1.012 £ 0.058) , PZH /]y
R 2T TGF- B, BARIIK LI, £ t K,
LRH G ERE X (1=2.916, P=0.043) , 2K H 450}
MR The . LI d /N U2 Gremlin 25 1A X
Feih R 4(1.833£0.260), X} R4 4(1.008 + 0.058),

WL/ INEUFLE 2L Gremlin BB 13638 KB 8, &t

Marker XfHAZH  SCgR4H

TGF-B .

BMP-7

Gremlin mRNA

B -actin

iy, 22 A T2 L (1=8.125, P=0.035) , 5L 4
CHAT IR T o SEg L/ BT LS h BMP-7 & 1
AR 23 i 7 (0567 +0.120) , % B2 9 (1,021 +
0.050), PiZH/INEUIT414UrR BMP-7 B F1 A KikK-F
WL 26 BB, 22 AT (123,250, P =

257

2.0 1

+
f
-|i ri
1 2 3 4 5 6

1: X} BRZH TGF- B 132 SEEG 2 TGF- B 133 X IR 4 BMP-7;4. 3¢
K2 BMP-7;5: %} FRZH Gremlin; 6 525540 Gremlin
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1.0

mRNA FXfEk 7K

0.5

0

B

A:TGF- B ,.BMP-7 J% Gremlin ' 344 5 B Wi2H /N FUF£H 214 TGF- B 1. BMP-7 J% Gremlin mRNA [k AL, + S5XTHRZH He#, P<0.05
B3 PWAH/NRIFALH TGF- B ,.BMP-7 & Gremlin mRNA BJ3Ri%

XTRELH SRRl HRRZE SEEeA XTHRAL  SeEed
B -actin _ B -actin B -actin | ¥ :
A B C
1 257 157 2.5 7
A HEH H f
& 201 f = % 2.0 7
po " 1 1 ®”
£ 151 g 10 E 15
5 z 1 =
¥ o104 i & 101 .
- ~ 057 :
! k = 0.5 1
5 0° = =
= & E
YR SERdd PHRLH SCEREH YR SCRdd
D E F

A: I/ 2 TOF- B o 8 FHANERIE ; B W2/ FUIFZH U BMP-7 2 A 334 5 C HAT/INRUIFAH 21 Gremlin 25 A9 334 ;D A
/NBUFZHZR TGF- B o B FRK Y LH; B PHZL/NRUIFZHZU BMP-7 2 1 3Kk 1Y LA F - AL/ BUIFH U Gremlin B FB M LU T 5%

R i, P<0.05
& 4

0.031), SCEGAHAIC X R . LA 4.
3 it

FFEF 2 Al 245 Fobg o 9 35 403 ) 3L [l 4 21,
SE A P S 1] RSk & R A B v ] 34158, B
RIWFSE NN, T A0 B i) o B35 DR 2 T 4 2 46
PJa b R AR LT AR AL A PR 7 i AR T 4R 4k
R FIhHban , Fe 2495 P IT L gk & A (B HHAARL
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WANRIFALF TGF-B . BMP-7 X Gremlin EAKFRIE  (Western blot)

WA RE -

TGF- B 1 73U 2 2F R I 4 i — 2
L FIE A TGR- B o 43 W T 2d 1 [ 40 A 55
G3uh 2 oy SCHRHRGE , TGF- B o TENFET4Efb i &5
i , IR LT 420 M 15 AL A SRR AL,
AWFTEL R A B, CCl, 75 5 (471N SRUTFET 4 AL B v
TGF- B, mRNA ik Ik . AP AEALIE
JRE R R TGF- B o 7EMISME s , I ST Y
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BT, % TGF- B 1 .BMP-7 J% Gremlin 76/ BUIFEF 4 AL 44U P i 634

HSC SE 40 MM AsE - 48 324K 1 L 1454, 4k i oG
Smads, M- PG S5 5 A2 ECM 45 H LR
SR RERIS , REE AT R, R AR SE g0 25 ik
— BRI TE CCL A/ NRUFEF 4Rkl 21 rf BMP-7
(RIRZIR B 3 1 FER AR . BMP-7 2—Fh/nibi: 230
REEE 1T, 72 TGF- B MR O , TEM IR i & A &R
FE I A& I A e ey (T Y o e
FHE. 305 BMP-7 REASFHIT TGF- B o A5 5, 71
Tl £ 24 240 e iz A e [ S £, 3% %% TGF- B4 BRI
A AN MILT 4 ALD, BMP-7 XFIFIEA — 3P,
RO T A &, WS TR 4EIE it #
BMP-7 i 2 7l #4509 F- fi5 45 56, TGF- B, M
BMP-7 7EF£F AL i B A B A5 P . BFSEIESE,
TGF- B 55 [ B ) B Ak = 22 TG Smad-2/3
RHEVE R b, BMP-7 i 53 7% Smad-1/5/8
(IBEIR AL, ] TGF- B /Smad {5 5-3E I i /E F, B
HiT, BMP-7/Smads 15 538 fif & 23 I\ 041 il 41 4k 4k
T G () S S E L (HR TGF- B, A B If
3 BMP-7 ZARBBCHAR , AN AT BMP-7 33k L H:
FHOCHIE A R ER . A Gk TGF- B, /218
R H R ST Gremlin, It BMP-7 193
IR BEE AR AR 4R AL T 5™, Gremlin J&—Ff
AP 1, Gremlin F& R 3 51 A TORE A X ph 2855 v
v R, SR EEAELE T A M PN R R R AR s
o AR AR I, LAAE AN 3R X A RS AH
W AR Atk B, Gremlin /£ BMP (1)
FEPUAIAE BB A b 3R , A 54T BMP X B4
R AL D RER, e FPTiE & B Gremlin 7] DL 5
BMP2 .BMP4 .BMP7 %5 ELH#:AH B /R M, AL
HESE, 78 CCL i A/ NRIFEF 4L ZH 2 Gremlin (1)
iR K 1365 THE , 5 TGF- B, &k RIEME, 1%
FERHR TGF- B, ATLAE MRS Gremlin B335, 5
i BMP-7 [HLeF 4L H

2E bRk, At CCly i S/ BUFEF 44k
AL [R] AN TGF- B, .BMP-7 K Gremlin 7£ /M ]
FFEFAEALAIE & /NP ZUh Rk . 45BN,
TGF- B, F1 Gremlin ZE£F4EALJFZHZUH1 () mRNA Fl
BRI | 1 BMP-7 ZE4F e AL 4L 20 (1)
MRNA FIEE 830855 . 19 TGF- 8 ,.BMP-7 &
Gremlin 5 HF£F4efbit kA= ke % U1AE ¢, AL
Al BEJE TGF- B, 7ENTEF Akl 2t ik, F i
T H T W05 S+ Gremlin, 754k A9 Gremlin 3 —

AAEHT BMP-7 By/E BT RE , M BMP-7/Smad 55
ST N7 i e i e o
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