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Abstract

AlM

To evaluate the effect of transforming growth
factor-p, (TGF-B,) neutralizing antibody on
intestinal fibrosis in a mouse model of chronic

colitisinduced with trinitrobenzene sulfonic
acid (TNBS).

METHODS

Forty-eight Balb/c mice were randomly
divided into a normal control group, a model
control group, a treatment control group, and
a TGF-B, antibody group. Chronic colitis and
intestinal fibrosis were induced with TNBS/
ethanol enema for 6 wk. Mice in the TGF-;
antibody group and treatment control group
were administered with TGF-f, neutralizing
antibody and physiological saline, respectively,
at 24 h after the administration of TNBS/
ethanol enema. The pathological changes in
intestine tissue were detected by HE and VG
collage staining. Expression of TGF-f, and
collagen types I, Ill, and V mRNAs in the
colon was detected.

RESULTS

HE and VG collage staining showed that
pathologic histology was improved in the
TGF-B, antibody group. The expression of
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collagen types I, Ill, and V and TGF-p,
mRNAs decreased significantly in the TGF-p,
antibody group compared with the model
control group and the treatment control group
(P < 0.05). The protein expression of TGF-f3;
also decreased significantly in the TGF-f,
antibody group compared with the model
control group and the treatment control group
(P <0.05).

CONCLUSION

TGF-B, neutralizing antibody can effectively
down-regulate the expression of TGF-p, and
collagen in mice with chronic colitis, and

intestinal fibrosis can be abrogated by targeting
TGF-B;.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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R 1 SISHRT-PCRSIMFESI, =4, RNBERBIRRE i f£d
kAR K I

13 i H TGF-B,

1Et% L2 FUIRNbp)  RWEEC)  BIRRE AT
B-actin  _I531¥): 5'~ATGGAATCCTGTGGCATCCATGAAAC-3' 348 55 30 gﬁiﬁﬁii
TH5314D: 5'~ATAAAACGCAGCTCAGTAACAGTCCG-3' S8 55 BT A
Col-T a2 _L531¥): 5'-GGGAGCACCAAGAAGACC-3' 174 45 35 VS E NN
N5S 1¥D: 5'-GCTGGAAAGGAAGGGATT-3'
Col-IMa1 531#): 5'~ACCCATTCCTCCCACTCC-3' 241 48 30
Ni5s#): 5'~-CCCACAGCCTTCTACACCT-3!
Col-Va2 L531#): 5'~-CTACATTTCCATTTCGCTTA-3' 494 42 30
N5 I¥D: 5'-CCGCACTTGTGATGATTT-3'
TGF-B  Li53I4): 5' CCATGACATGAACCGACCCT-3' 296 58 30
N5 ¥): 5'-CCGGGTTGTGTTGGTTGTAG-3'
L % } 42 ? 7 . Balb/c/MREE R . ANEEIR24 hiE, LRERREE/)N
I TNBS B, KR AT B T T 3.5 F S ML T 48 A\ i i
1.5mg 2.0 mg 2.5mg RZ)5 cm, IE% XM REEA FEEE /K100 pL,
| 6wk TNBSEIEYE SRS B, TNGS: 2.4.0- TNBSHEAYZ |, 1597 % A FITGEF-B, th Fldi ik
SRR, HAF RNV ETNBS/ LB 100 pL, 2 )5
¥/ N EIE 60 s. TNBSH#E 524 hfh, TGF-B,
ECMZEAEVTIE NFHIE, BMCDH SR A, Bk HN R & B AT 1K 82.0 pg/mL
PAIE M e, FEAHI 50 R R AU BT 4 A TGE-B, G100 uL, 677 % BEZH e
MR FHEPUTGF-B,, WA TGE-B,H Al A FEEE/K100 uL. AR50 o AR A R D%/ B
TE AR AL 1) ). PR . REMIRSE, T &5 —IXRTNBSH#
JV J& 557 R AL BE A A7 /N B, KA 52 /) B,
1 RIS ST A IR /N R 2 . & A BEALEL9 K gt
11 A4 1745 B4
L1.1 3345 540 Balb/c/N48 R, KT 122 BARMLE N R4 W £ 5 B 4F Yede: 1ERR AT
§20-23 g/edy, HEDURZESISRIR ORI, 115 embEUZE R4, #4& AEY) 2, FTHES:
PFAJIE S : SCXK(56)2008-0004. S50 7 RAREE 5 v G eta, DIRUE LS, b U0 22 iy B i
B SIS A0 B2 G o v, Balb/e/INRFRIT  Hi455 S A 4EAb A5, T B N 82434
By GRS, BENL M IER XA, TNBSHE b)) s 912 4t IRAE IR Powel 1251
B WG RRAFTGE-B, HUARZ, HAUARL 2 12 e b v 0 W7 R 5 4 S 34 A R
K EBYOK, FFREREN23°CE1.0 C,I8E 123 RT-PCREM L LF 1. 1. VAK
30%-60%, " E @M E RSB EEBEEASE T R%& & A TGF-B, mRNA: % TRIzolif 7 & i
OIAFE. B P HRHU S I UM RNA, FEHRT-PCRIA T
1.1.2 £ ZXA A4 TNBS(WHSigma St il 5%13cDNA. &SI MFE, -
A)5%(W/VKIER, 5K BRI HIBC R 8440F K= Ping1, Lhp-actin AN S, PCR
TNBSHEW ). TGF-B, 2 wfEPiiA. REEHLL N =W B 3%35 A BRI F vika
R S i Santa Cruz LREA R AR ML 1.2.4 %gmpibsibm fmid a8 FTGF-p, %
i lgGZ v FEPUIAIE H SIGMAA F). B Ak AR A, BOHEEALTTS cm
1.2 7 i% NR B REA G 2P R E . V1R, Geti
1.2.1 250 KARA 69 & s SERERT /N RAESNY 3 ks 42 R U W R, BT ER. B IR
IR wk, IS ECER[6] 7B R Yt A 2 5 32 4L TGF-B, FHE A 7ERH
6 wk TNBS#E 7715 FBalb/c/NRIGIEL I PEXTIE, PBSARE B8 —HiAR A B PEXT IE. BEATL
RAEAS TNBSTERE NG P AR IZHT . SRS, BUREALET A 1R T 257 BH 1 4 o %
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2 HERENESENBEHRBRIE. A: EFNHA NSRRI AEFGEE B, C: HELERTNBSERA , i
SRR NREE I, nISS LR AmIEniy, (A R ORI, RO T AME N A R, DU A
NG SRARNERE O, RN N M EAIUZ MBS, EE VRTINS, SO A, D: TGE-B HuiAZl/ N
I S C A BN, R NEAVEHE. TNBS: 2,4,6— =REIREEEL; TGF-p,: HbA KR T—-B1.

e NTHEbRIE, Plmean+ SDE K.

1.2.5 Western blot# | 18 2822 F TGF-B, % &
Foak: BUEERHLZ0.1 g, #5810 10 (m/V)IIA
300 pLAH SRR L& B0, 4 C
VKIGHE A3, 15000 r/mini 010 min, B 1%
FIBC AR [ & R S I 2 R . AR
) J5f B 1) 2K (1 & DS-PAGEREIR H vk, FEE, %
o I R TR £ 44 2% 43 3 I N 40 Sl N e 47t
/NERTGF-B, 2 FLFEHUA(L @ 500). HRPHRILH
PrilgG(l 1 1000), Vel fs @t B, @it
Image tool B Hr A B BOOE i B H %%
O G2 A, 45 B S B-actinf L
EAEA A S,

Bt 2 Ab38 FISPSS11GEit a4 ab 2, K
MWE T EEE R I mean = SDFER, i E&E R
(9 53 W1 D592 R 07 2253 T, X 05 28 0 Wi & S
FER FHL S Digath A7 1 7 At 0% kLR FI A
X AT IR, o F AT 77y A 6 BORG
MR 5L, LLP<0.05 82 78 giit 2475 L.

2 &£R
2.1 — L MW 1IXTNBSHENZIT A, TNBS
AR, 897 SRR Balb/c/ SRIEHE G G 551
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REHIAANFEREMR/ME. D3, BRI
B Bk, SRR BRE TR, T8
2. 3RENIE; FIREIR T 58 3 A B T,
RAERH 5 [1)4-6 WhAFTE /)N BRIE TR I8 M7 503
WE AR R, HE/NRAET. TGF-B,Hifkdl
INBRAEVE G 55 1 R LS IRt R 4/ BH
RAITE L, TETGF-B, "R B4 HE I o M R A= AR
b, FHAE I 5 AR R B . e A5 i)
NI, IEEI R TNBSEE AL AL, VAT R
HUF, RTESIIREOP 2 B TNBSHLAY A . ¥h
7 5 HRZHAR(P<0.05). F4/NRDAIVE 0T,
1% % B2 1,38 +0.98; TNBSHEAIZ] N4.03
+1.36; 16T RIRAN3.254+1.58; TGE-B Fifk
ZM1.0140.06. 1F5 5% HEZH /N BRI S B2 R
BEIER . RSN TNBSH# G 1-3 wkN,
BITXTHEZE . TNBSHEAIZH3 HBalb/c/ At
T, TGF-B,HuiR 2l 1 R/NRAE TS, th)a F o/
BT

22 PNREM KA IRIER AL F R E TNBSHK
RH . IR0 /DN RO i 5-6 cm /i 45 45
Hh AT, IpBEEE, 165, HEG 0 VG
WZ% 54 2L/ BRI 45 s SRR AGE (B2, 3), R
TNBSHEEAIZ a7 0 B4 /S B 45 i T W %%
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PR XA

bR 5 B E 5
TGF-B, F A= 44k
*F2,4,6-Z A%
KRR L
KAEEA N B W8
L LA 8 T AR
A, WERLER
HTHACDE

Rk AT
B 34 SR AL HT 9 4

B 3 VCREMESENRER. A FF W IRANREHRIDGER 78 B, C: VGG TNBSERL 15574 14
ZH/ NS, RIS R PRI R B Rk BT R EE e, B IUZI SIS, (Be] LAF 45T,
BUGEAER IS D: TGE-B ULl NEIZEL e 5 (PR L, RIS G NUEHIE. TNBS: 2,4,6— =HSHEETE
% TGE—B,: FE bR T—p1.

xR 2 SBHENSRIHEFLTD 1)

4R - + ++ .

FrRA 8 1 0 0

TNBSEHRUZE? 0 1 2 6

s WhRA" 1 0 3 5

TGF-B,JUAH™ 6 2 1 0
*P<0.05 vs IEBNIRA; P<0.05 vs TNBSIERIA; °P<0.05 vs AT NIRAE. TNBS: 2,4,6—
=HSEEREDS, TGF-B,: I KR T -p1.
R AR, MORAN AR, AL TR 2.3 A s bl 11, VAR R G ATGF-p,
REET 2, dnEA 2R RNE, I8 49 & PT-PCRECIIKILTGF-B Fifkdl. IE
PERPEA AR A PRI T, W EXTIRANRA A T O, VAREE
EIEIE R, W BN R NHLAFN  HATGF-p mRNAFRLEK T TNBSHEAIA
AR FHIER R AUE /N IE A, B BT IR 4L(P<0.05), M TGF-B, ikl 5 IEH
TR B X R R R R A A, IR 2 MRS 2 R (P>0.05, K3, Kl4).
A VLZ BRI E, ] 40, Sl EEROKE, ALY Western blotk
BeaE, WA LT A N . MITGE-B k4 BITGE-B Fiikdl. 1E% x4/ 45 i 441
NGB SOE OB e, R, I TGF-BEIEMK T INBSH AL, 7w a4
W HR AN SRR BN IE % I BE. TGF-B, 5k (P<0.05), M TGF-B, k4l 5NCLA 2 M4t it
HAMEVF I RTNBSE R | JRIT XTI 222 7(P>0.05, K4, S, 6). Wit I TGF-B,
f(P<0.05), HIEWX AR TG ZER  PRBURERIGTT G T BIKTGE-B, &1L, 4
P>0.05(2). fil T . VR & A FMmRNAFAE.
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R 3 PT-PCRIGNZLANRLEIHARTIGF-B, 1\

I, VAERERZEBmMRNAKI (mean +SD)

E=7) EENRA TNBSIEEIH BISXIRA TGF-p AL
TGF-B mRNA 0.27 £0.07 1.01+0.06° 0.99+0.077° 0.36 +0.06%
Col- T a2 mRNA 0.32+0.05 1.18+0.08° 1.17+0.11° 0.49+0.08%
Col-ITal MRNA 0.26 +0.06 1.19+0.13° 1.17+0.15° 0.38+£0.07%
Col-V a2 mRNA 0.28+0.06 1.20+0.10° 1.22+0.11° 0.37+0.07%

°P<0.05 vs [EENIBZE; °P<0.05 vs TNBSIEHULE; °P<0.05 vs AT WIBH. TNBS: 2,4,6- =fSEFRIAR; TGF-B,: iLERKE

F-p1.

R4 REBAELS. Western blotiill=4E /R 574 LRTGF-B, R EKFE (mean + SD)

TGF-BZEEIKFE IEEXRA TNBSIEEYZH eI XIIRA TGF-B Hik4A
Western blot 0.352 +0.03 2.34 +0.09° 2.33+0.08" 1.04 +0.07°°
RBRHR S 2.11+1.05 8.33+1.80° 8.33 + 1.22° 3.56 + 0.73%

°P<0.05 vs [EEIIBZE; °P<0.05 vs TNBSIEAULE; °P<0.05 vs 5T WIBZH. TNBS: 2,4,6- =f4EKIBER; TGF-p,: iEAEKR

F-B1.
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18 =

<—B-actin(348 bp)
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N
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N

200 —» <—Col- [ a2(174 bp)
100 —
38 = < Col-1Ta.1(241 bp)

o1 - - <+
0 - R

100 —

4 BLRNBEBHSIBIFMRNANRIE. 17kiE: 1EH
WHIEZH; 2kiE: TNBSEIUA; 3pkid: 167X IR 4ikiE:
TGE-P fifk4l; TNBSERIA , A7 A IBATNF-o .
IL- 1B EIEE X IEA . TGF-B fit/AHIE. TNBS:
2,4,6— —HHARERR; TGE—P,: #5LAKET-p1.

3 11e
SME JORE RT3 B0 B0 (R RAATE AL, ik
NEE K& A ECMI 1 4E Y 8] J5T 40 i, (R 32 3]
1EH BB A& S ALHI 1%, @ 5 i IR A 5
3 5 TR P R T it ok v A T £ 4 R )
YRV T AR, BLIE T KEECMULEE. 1fiig
P SERE P] BT 05 B 2 IR S BE, S5
KEECMRHUTE, MM 5| K RE L 4
WAz, JEm& FEUHIER. 7% B IR 2
RIPARER, Hopas g B £ ERIUN I BE % 2 1)
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WS, JCUARE IR N 2 RUUZ T LA R X 3
FUIEE iE T, FEAOREEARAN
(70%)+ II1(20%) A1V (12%), Tfi7EC DB % i B
v, WA T L T V. VIERB R R
STV U2P K ) e S 2R i FE A, &
B AR 2P A R, fee FELT Rk
SERIMIIR R, 7= A AR W 4 = s
&%[14,15].
TGF-BFKIELE AL A4l H B FETGF-B,

TGF-B,MTGF-B, 3F 1, TGF-B,EARAH
Fﬁﬁtt%%‘%@%%) TP ER. TGF-B, & —Ff
ZAAMIN T, RS T AR A R
KA I?““‘”, RRIX — B 1A FIE
& K ILC DR ZE Wit v AT 4 Al i I TG F-B,
Fe L AR5 B I8P, TGF-B, fE R K=
A BT HI I E C MBF A ity REE 53 45 8 B il
(matrix metalloproteinase, MMP)FH£f- 5 i i
RGBS T 4 A B A
F-1H 77 A T 40 MM P- 1 HIMM P-3 1) 223512,
Fi4b, TGF-B, v EAEAE FH AT 44 i & iR &
ECMF= AR YEAAE . B i e 2203
W10 T GF-B/Smadfs 5 i 45 AT il R S A7 72
(02 1 4 i AT 4EAE. LT GF-B, I AE AR YT
LA IIRE 1L, A FUER IR A0 B R B
FEDLARTEDUTGF-B, IAEA - 208, R B 38 g FH
IR ERGIAE B 2T GE-B,, 5340 B 78274k
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5 GBELULSEMEREHNEBETGF-B,. A, D: T/RIEFBAARL . TGE-B FuiARHssigH 40 a] /8
TGF-B,fAM:A0IE; B, C: B/RTNBSEAA . A7 R4 INR G515 & 2 A 413 7] WK B TGE-B, R 41, TNBS:

2,4,6— —HRIRIEER; TGF-B,: FEWAERE 1.

o < TGF-B, Mr 12.5 kDa

<—B-actin Mr 43 kDa

6 Western blotiiZ2& 40/ \GEIFETGF-B,BEIKE. 1
PkiE: IEFRT IR 2k TNBSERZ; 3pkid: 167 % 1R
H; 4vial: TGF-B TR TNBSIEMA , 15y AT IR S
TARIE RN IRAL . TGF-B FARZHAIE. TNBS: 2,4,6——
TYERTRAS; TGF-P,: B AR R T—B1.

18, TGF-B, Hiikml feidid i) 1 AR 1
B o7 < E IR B - 1 R R R,
T TGE-B, MIBUTLF4EAL AR, X FFEFEAL 130
BB T —E MIRITE AL QiufE R B R
VES T G-, 70 T #1182 F N R SR Py 48 2 1k
TR, PIETGE-B LA ] RONIRTT 2 4ELL AT
710 {5 A E AT SCERARGE, TGF-B,
PUAR AR TT i 21 4E1L.

ek s B H R FITNB S J S HE W 5 5/ B
gl R MR, X KA KA i RAE
ffe 32 1 57 4 L PR 8 OF 7 AR KB INECM, 3
BUmEER L AT . B85 2 TGF-B, AT
IRTT IR FRITNBSTE LS I RN, TEig
7 SR JORE ST B E JORE Y, R K iR
R HEALN RO R, kA T T VRS
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JEEE EFImRNAA B, 56N B B2 VG E
HAYE IR, JRIT 5 /N 2 b 2145
PR S8 10 SR 4. IX PP T G-, A fAoxt
TNB ST 14 45 13 % sh P 84/ BR 36 97 4E
S50 T TGF-B Rk F 44k AE FAH G, 1
TGF-B,H IR 15 L2 B F 416 &
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