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Abstract

AIM: To investigate the anti-fibrotic effects of
emodin in rats with experimental colitis, and to
explore the possible mechanisms.

METHODS: Rats with colitis induced with
trinitrobenzene sulphonic acid (TNBS) were
used as the model of intestinal fibrosis. Thirty-
four rats were randomly divided into normal
group, model group and emodin group. Colitis
was induced with TNBS in rats of the model
group and emodin group. Rats in the emodin
group were gavaged with 40 mg/kg of emodin
daily, and the other groups were gavaged with
an equal volume of 0.9% NaCl solution. Body
weight loss and changes in stool and activities
were observed, and DAI was calculated. At the
end of the experiment, colon tissue samples
were collected, and the general and histological
scores were given. The injury and fibrosis of the
colon were detected by HE staining and Masson
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collagen staining, respectively. Expression of
transforming growth factor (TGF)-f1, collagen I,
collagen III, Smad3 and a-SMA was determined
by FQ-PCR.

RESULTS: Compared to the model group,
the general condition, general and histological
scores, and fibrosis were improved significantly
in the emodin group. Expression of TGF-B1, col-
lagen I, collagen III, Smad3 and a-SMA in co-
lonic mucosa in the emodin group were signifi-
cantly lower than that in the model group (1.27
£0.78 vs 4.56 + 3.14; 0.60 + 0.59 vs 2.15 £ 1.22; 0.92
+1.38vs3.34 £1.47;3.11 + 2.81 vs 8.77 + 6.40; 0.87
1 0.62 vs 2.40 + 1.15, all P < 0.05), while expres-
sion of E-cad was higher in the emodin group
(1.01+£0.34 95 0.30 £ 0.23, P < 0.05).

CONCLUSION: Emodin reduces intestinal fibro-
sis in rats with TNBS-induced colitis possibly
by down-regulation of TGF-B1/Smad3 signal-
ing and inhibition of epithelial-mesenchymal
transition.

Key Words: Emodin; Trinitrobenzene sulphonic
acid; Intestinal fibrosis; Crohn’s disease; Epithelial-
mesenchymal transition; Transforming growth
factor-p1

Tian Y, Guo XL, Wang LQ, Li Y. Emodin reduces
intestinal fibrosis in rats with TNBS-induced colitis. Shijie
Huaren Xiaohua Zazhi 2012; 20(28): 2703-2708

e
BE): WL KRS & x4 KK KA R I & 2
Ak % ee, AT H A0 LT S AL A R AL

Jrik: vA = A8 K K B5BR (trinitrobenzene sulpho-
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:f;é—/@% o Fott AR, RIAZ T BPCRFAM L B iy BEIREF 4t b (o 207, = ok
?%\&%id]% FRPTGF-l. BRI BRI, Smad3.  #E0CDMLTELIATT (RAR SIS, ik, AH
#BasH, 2 o-SMAFE-cad mRNAKIA. FC LA H BT A A B =L R R (trinitro-benzene-
AR AR R AL

Rk, IR
R R N

Ju.

Wi £ B8
FLHR AN, 3
AKX EFPIE
it SmadfE 5
BRI T ML
4@ g, 18] A A
57 EEREKR
EO LR
TR, B Y
R .

R Haammt, KAk Ea—EN.
LR K AR 2L LR 3R 5 B AT Y ALAR JE 3
MR B AE. K& EATGF-Pl. R | .
B )2 . Smad3#F=a-SMA mRNA & ik 2B A
2 R E4%(1.27£0.78 vs 4.56+3.14; 0.60+
0.59 ws 2.154+1.22; 0.92+1.38 vs 3.34+1.47;
3.114£2.81 vs 8.771+6.40; 0.87+0.62 vs 2.40+
1.15, 3P<0.05), " E-cad mRNA % i ] £ 7+ &
(1.01£0.34 vs 0.30£0.23, P<0.05).

8 KF 22 TNBSH 509 X R 4 e b
B AF — R AER, ZVERA TS
2 FHATGF-p1/Smadfz 5 @ %47 HEMTA &
HE.

REER: KEER, ZWHERER; Mgt w5 R
7, BRI, B AR B Fp1

BIE, SBHM, £, /. KRERWTINBSIESARIE 4L
B0, BRENHAHTE 2012; 20(28): 2703-2708
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a4t Ak 2 v B BB (Crohn's disease, CD)FFAIE
PR LA RN —, 2 il I S PR B I ¢
I R 850t 2 40 i AR FE T (extracellular matrix,
ECM)UTHANIRIR A LRI 1k, o285 sk 7,
B2 M. H et s CDI L 4efb Gy F B
IR, H R RAE )38 50 P 7 7 T 52 Wil
TEH AT TR FET R, AR
FBl(transforming growth factor-B1, TGF-B1)iH
A EOE SmadfE 5l 5 2 W bR 41 ) itk
(epithelial-mesenchymal transition, EMT)Z 5 T
JWr b R D o AR Sl BE IR CRR, 2 BU 4T 4
R AP EMT 2 W b R 40 i 1 1) 5 40 P 4 Y
Ak, PRI RE ) (Ml i, AEbid T i b
Fe 4 2 B G E-45 %4 2% 1 (E-cadherin, E-cad)i%
2, B A R 2 K 1 £ 4 Ak TR) ot 40 o 28 B b
HEWweFHE WUWLE) & H a(o-smooth muscle actin,
a-SMA). JFIRA AR R s AR e P
K2 (emodin) i =ZF HILBERATAEY), &K
B T BATRCRAR, IR B .
PrAA 0 B I 4 20 R0 I /N SR AR 5 22 T 1)
Rz N TR, HE R R, K ER A
HPULTYEAAE R, A Ab S50 Ak SE HAE

sulfonic acid, TNBS)i#5 3 1)K B KA 2LE A
CTUE AL, 0 KB 2N I P 4 1000
AT REML.

1 RT3

1.1 ##F 8-10 wk SPFZL ¢ SD K34, it
180-220 g, 1alF7 T~ 7 AROK 27 B Al = 27 Bt 5h ) 5
5oy, TNBSHIK T 230 H £ E Sigmad ml;
TRIzolik 5 H Invitrogen’s 7] ; RTIAF &1 H
GeneA Al; PG E B R AW X NVY.(FQ-PCR)IA
FI & B ABIA 7]; PCRG IR IEGenBank 1]
JE 5 .

12 7%

1.2.1 o2aFfeie A ¥SD AR T SPFIREE FidE W
PEVIZR3 AR gty BEHL R34, BIIE
WAL, B KR, BAH10H. S
Wengrower S [{1 712, FIHTNBSHE T A R4S
RUATHEAE: K RUAA 24 h, 16 CBEREE BRI T,
< H 2R O35 (A2 mm) B ATT T4 A8 om, FEiY
UMK ALK 21284150 mg/kg TNBS
500 mL/L CBERR, 1EH R ALK RN S 1
FH0.9%NaCIA, BN J5 IR FFIILT 155473 min,
AT HE s B LT TR

1.2.2 Xsg & T ¥R R S LT 4 2
P R B, T 24 hm, K dlaEH 2y
AT KB 3R40 mg/kgE S, 1L A FIAR T
2K B 25 T SR RH10.9% N aC IR, B 2 i i
JE21 d.

1.2.3 ARAR S SEREE WG, B8 4R R 2ME
WEFE, WAL A ZVE T40 o/L I, HOA
4 FHEf Masson/l Ji = A 4uth. K45
HLVE T WA, FH TRT-PCRIMIT.

1.2.4 —ftF LADADLTE % S 72 i i Had
SRR, W30 KR, AR &
DET- 26450, 2 BMurano®5 [KbRE, FH A R
WEAR A SRR A LA B K BRI
Y99 v 2145 B (disease activity index, DAI).

1.2.5 2 XRG40 S VidelaZs")5 ik,
M 25 R (0-293 )« B8 (0-243) 77K (0-2
IF) BESRJE(0-243) R FS MK (0-20) A1
R 20205 0L, Fevl B (K 1290 E R
g8 i KARS 0 (1 231

1.2.6 B4R i FaMassonli R 3¢ & WG FESE
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BIE, & ABERZWTNBSIHESKEBLT 480 2705
WA # B 5
Bk K B MR
FEEFTEXRE
214 5l F18F-ER(bp) AL R
Fo M IR 2F 2 A 80
GAPDH(Z) F:CCATGACGACTTTGGTATCG 138 AL, T
R:GATGCAGGGATGATGTTCTG £ KRFEE A
TGF-B1 F:CTTGCCCTCTACAACCAACA 102 He Aty 36 97 AR A
R:ACTTGCGACCCACGTAGTAGA PRRME D, K%
[ Ve
] F:CGTGGAAACCTGATGTATGC 9% A 4 AL 5
R:A GGTTGGGACAGTCCAAGTCT Ay b b, s
B F-TGGCCTTCCTCAGACTTCTT 84 ERMREATT
R:CCTGATCCATGTAGGCAATG RAIH.
Smad3 F-TAGCACAGGCTCTTTGGATG 93
R:GAAGCAGAGACTGGGTCCTC
a—SMA F: TGCTGTCCCTCTATGCCTCT 185
R: GAAGGAATAGCCACGCTCAG
E—cad F: TTTGGAAGCTTTGGCTGAGT 250
R: GTTGGCCAGTCACCTGAAAT
Hr, v %k Uimean + SDFR 7R, 2 48] LK A
PR Z T 20, Heh B Lh SR LS DY i
P} NG DAI HOgoBl LT 4> R E TR, 2 ) L8 R o R 6
S8RLE 302.14+15.71 0.11+0.30  FisherffitI %y, P<0.05% 5 AT G2 X,
BHUE 203.21+21.42° 2.65+1.52°
PNEE 257.84 +31.38% 0.78 +1.90° 0 =

°P<0.05 vs WWIRH; °P<0.05 vs IEHIZH.

A VE Tk R, AR, D), HE
ettt BRI SR, 2 VidelafllLawrance
SRV AR B KN (0-298 ) RIEFR
(0-373) TR AR E(0-350) M LT AL FE B2 (0-243)
BATH LRV 4); IRt T MassonfiX 5 = (4L (4,
L ST, BT 3 AN T A e S A LA,
RSP, HEAT I I AR b A bR
1.2.7 TGF-B1. k&R I . iR, Smad3.
a-SMA#E-cad mRNA % ik #§RT-PCRA&M]:
P AR R0 9, HE TRIZo iR 5 356 W 45 45 531
P2V A RNA, W5 e DNA, 5 R VAR FR
h20 pL. Bl s B e DN AREAT 2 0 58 it
PCR, 51 iH& R FIR, KN SR RUR:
real time PCR MIX 15 uL, b FiF514)450.5 pL,
TaqMan% Y6405 uL, TagDNAZE &1 pl,
ddH,0 32 pL, cDNARRS pL, SAEFI50 uL.
SV A8 50 °C 2 min; 95 °C 5min; 95 C 15 s,
60 C 45 s, 40MEH. KHABI Prism 7500 SDS
AR REE CHE, 5 NS CHivh 5 H AR
mRNAMX Rk &,

B2 4038 K HISPSS16.048 1 A HET 43
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2.1 —f M OU AESEIG R R, AR ZH 5 1 R R
YK RUAH b, AR 2O BRI I B IR B
TEBNIED, I H IR ph 25 BE AT A 2k, FLAE
A [ R 1) JI 5 R I ASE K 3 3% T ALK
B D) A TR 2 KRR B RS S W R . R
PRS0 G 5% BEVE RV I g e, PR T i 3%
. 50 REAT AR bE, AT 4O R AR T R H L
I T B2 (P<0.05); SEIRAIA b, KRR
B A4 T B 25 189 0 (P<0.05), AEATHIS T % i 40
(P<0.05). [AlFE, SXFIZIAT L, BR4] KR DAT
WE T E(P<0.05); SR, KBEE41K
SUDATHT & N F%(P<0.05), H.55 xR A HE 2 5
Tt 2w L (P>0.05, #2).
2.2 KA KRR Fo A R I B KRR
1w 6 HEA AN [ R B R W R 3% e A R
i B 358 L, A AT DL e kL, TR B FR ALK R
gh i L RIS B . R33N, 5
X HRZH AR L, B AR BR 45 W KA PE o W 3 7t
1(P<0.05); SETAIHLL, K a4 K a1
KARPE ) 12 FEAK (P<0.05), 1HAT & %5 4l
(P<0.05).

2 BB %2, AR 2 K B AT DL &5 i &
JE b BRI S R S I 2K T JRE 4
T MRARREIR . W05 TE RN 21 4E 4 230 4, H
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| B 3E XA
=¥
K EME K
SEIK, B F7 iE AF
Yitk, x5 REE
@it FATGF-pl/
Smadfz 5 i@ % k&
WHEMT A A H
*, BABIFN G
SRR

1

¢
3

"1

BIEREBLEIHLELRHERE( x 200). A: [EFHHIRZE; B: B C: K.

2 BREKRELEIHBLRMassonRE=ELRE( x 100). A: [ 4HEH; B: BHAH; C: KEEH.

R 3 BEARBEBAEFBLASED LR (mean + SD)

paxi:| RIS 1RAEITD REREFREL(%)
WIRAE 0.41+0.32 0.94+0.75 23.43+5.17
BRIE 3.61+1.91° 6.75+2.36° 38.90 + 6.32°
RERH 1.03+1.52% 3.17 £2.25® 30.26 +8.01*

2P<0.05 vs WIBZH; °P<0.05 vs 1&HIZH.

ZIFEREVES . MassonfiR SRS 0] WAL . B
JEE T RLJZ e i 2 4 e s H i, K % TS
S5l RN A A D B JORE N MR, 45 R WL 4h
J G350 T B, TR AA B DR R 2T 24 A 08 74 4
TR 20 W Bk e, Massoni IR 4 {0 5 7 I8 R 4F
YER IR AR W2 N (KT, 2). WR2PTR,
Ejnr WAL AR L, B0 2R 20 &5 i 20 2R 2% D o RS Dt
B EL S35 TR (P<0.05); R AL AT LE, K
B 45 o A 90 T 43 0 R D T AR EL B 3 R AR
(P<0.05), {EAh 1 T HE 4H.(P<0.05).

23 KRALMTGF-BL. g 1. BRI Smad3.
a-SMA#FeE-cad mRNA& A T 555 FEATAH L,
B2 KBS TGE-B1 s 1« IR 5.
Smad3fla-SMA mRNAZK X i E 1 55(P<0.05),
E-cad mRNAZR X i 3% K (P<0.05); SHA
MM, KEETW4TGE-pl. KIE T . I
JRIll. Smad3Ma-SMA mRNAZ A B i FAA%
(P<0.05), E-cad mRNAZIA W & 751 (P<0.05), 3L
HTGF-B1. st T JRIIT. o-SMAFIE-cad

L F A P22 5 R GE T2 B (R 4).

3 1Tie

T PETNB S5 10 W 98 8 PR 20 2L A 3 B 35t
i~ WA WRER )R . AT uh Y ok RRAE,
BRI U A 4T i A R, AR S50 2 i Wen-
grower ¥ 77k, R H 100 mg/kg KK
150 mg/kg TNBSE T/ AL AR Y, S50 4531
JE A VB KRR L A0 T, e B A R I,
W 21 RS N K St % 4 v, DA R 4
Mook A, T IR, e RE R,
oy LY 7 AL, KR AR 0 . R B
& KRS ZAPE o GBI N, A o3 A < B
[V 2 LRI s i g, X T RE S TN BSHIE A
K. R, SRS, B K A TNBS T
SE IR R K, DAL 45 KRR 41
PO BT, IS AR L S I, X 5 San-
Miguel 55T 45 FAH— 2. WuE TR I,
155 IETNB S5 | 1) 28 RE il BOFAS B 9 1 41 4
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[ PACE X1
P4t % B
I A AR R B

paxi:] TGF-B1 BE | PR Il Smad3 a—SMA E-cad

WIRE 1.10+1.13 0.29+0.09 0.37+0.11 0.88+0.52 0.51+0.47 1.45+0.51
] 4.56 +3.14° 2.15+1.22° 3.34+1.47° 8.77 £ 6.40° 240+ 1.15° 0.30+0.23°
KRERA 1.27+0.78° 0.60 +0.59° 0.92 +1.38° 3.11+2.81° 0.87 +0.62° 1.01+£0.34°

2P<0.05 vs WIBZH; °P<0.05 vs BHIZE.

1, 7R N AEPL R IA YT IR ) ISR St B 41 4
iayr. REHWEA 2 M a2 RMEH
W29 H T CDIRYT, B Z A5 P er4Eia
R IE Al S RN &Y R <y S /I AN = 11D
(LT A1) A S0 /E TN B S5 5 K R 45 I 21 4
PR AR K3 7 L TR YT, 45 9R M, X
TR BRI BAK A U K, TIRDAL 45
W K AR RNV 20T 43, 18 Mg Dt T A L R s J 2
F T RIS, BAT R s i 41 4e 4 A A
H #i7IA S CD iz £F 4 A4 & 7T 5y 1 R L A
b, BRI ECMAIS AT 4 41 i 25 %2 Fol (R
FEAEAEMGREKE T, T IV, VA5 E
P17 R BE N DURR TS, 1T EM THE Uik 72 rp Ok 4%
T A& EBEMIE . Filers ! i o X HL K
ANEUBIE B, JRIESCEM TR TNBS T S/
&5 Jiy JAS R iy 41 Ak (O AR ML 2 —, L
R AB 88 8 - 790 T GF-B L] BH Lk i 41 4
R, EA F, EMTE b Bz 40 i 1 6]
A MR AL AL, I RAF RS Re ) I R, AE
PR B AR A AN E-cad. A1 EC
(cytokeratin, CK)# 2k, Bz 2 K er4E
PR 41 L 22 AR ) Wla-SMA L 2T 4 4
o4 4 H 1(fibroblast specific protein, FSP1).
FPES 1(Vimentin), JF3RA 42 KRR EE
(FIRE ). TGF-BIAEEMTHHE I 3K 1, 444k
WEFCRIN, W ILET e RES M 3 3 1) T GF-B1 AT 5
SEMTRIRAED. 550 &K, TGF-B1IRI
ARG T B S madfl FIBWIE, TGF-p1%2
A T ¥l H iR k. Smad-2f1Smad-3, R)5 5
1% S mad-445 45 5 N4 IAZ P, s 52 1)
TGF-BHMHFIEH, B FEMTARAER. 5L 1
BFF 5 48 A — B, ARSI R I, BEL41/N R
a-SMA ik i} 5, ME-cad# ik R, [N &
ITGF-B1FMSmad3 & iA R #, $2/RTGF-pLiE L
Smadfs SiEKEN FHEMTZS 5 T TNBSHE S
W eF detb. IREAEZ TR IR, K3 i i
HITGF-B1K K FEHT L 44 I4E . DongZ%!
BT 73 W R 28 2 ) 3 ek 0 1 2 DR 40 P 35 A
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GBI AT AL R . IeAh, REE 38 T R
HSC1 G I its Fc 21 4 4 o 86 5, 5 A7 0 1)
JTURSCET A 40 B 1) 1 G AN g LR AR L Y
R R R W E HIEMT, 853 H T,
i RAF LT AEAAE . ARTFIUR I, K&
AREFALTNBS 3 KW &4 E R a-SMAZK L
B2, FME-caddik, MHIEMTRIA A, RN
JTGF-B1ASmad3 ik, H LI ATIHEN, TGF-B1/
Smad3fi SN FIEMTSE T KEZHM
R AR

ARSI A KR, W TG AT Yl #
PEBEEEMT & AE A A AH DS K TGF-BLFIME
547 F-Smad3FRIA R, K FE T RRIE I R
TGF-B1/Smadf T il #KAPHIEMT & AL, Ml k&
PP YL/ . HTGF-B1/Smadf5 ‘5 il 4% 5
EMT R AR ] 1) HARAE RS v ANTE 28, 06 1
T BRI,
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