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[ Abstract]  Intestinal fibrosis is a complication of inflammatory bowel disease, and its refractory and recurrent
nature impose a serious disease burden on patients. The disease’ s pathogenes is not clear, and there is no effective
treatment. Moreover, there is still a lack of recognized intestinal fibrosis models. In this paper, we review the method used
to establish animal models of intestinal fibrosis both at home and abroad, and consider the clinical relevance, key
characteristics, and advantages and disadvantages of the procedures. Intestinal fibrosis models were summarized according
to the modeling period and method.
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JERTEU #E il R E AT R AR D, BT,
IBD (15 BUIAYT 25 4 a0 4 3L 7K A% 1R il 300 W B2 o
AR AR LS TR, TF BRI B
WAMEFF AR BN BEIA 7 B PRI T 850O0F A SR, A
10 2 K REIL 55%7 , TIF 2 Widg bR i £ R,
RIEDER %58 240 gt 4 52 /N TF 2 Wb vl 52 9
I R (HARIE R L > 50% ) kE
JELFE (5408 30 fit BFE i T A B R JEE I N 259 ) AR A
K CHA A 48 30T e e o3l , B 78 T ok A2 =0
= 3 cem), (ELIG PR T I B PRI 5 2 H 300 2 2 3% 30
B, A4 fbC od e g ar, T80 IF Forp g 8 4 AL i 5%
ZBH , ELXELLTIO IF /9 &A=

IF SARITRCR A HLE &R, wicH R AL
RS ZHEM, WY ZVF IF ) E2F
Bez—. IBD Sh¥k R 32 B E 40T 1 B
N AR B A Y AR Al TR VR B v AN RS e
B/ g R e el O RO S Y = T 1]
IF W57 vl o AN A - Bk 3 10 4, (T F e
IF A SR H2E AR . A4 BTXT IF S Bt 52 45
b AR ARy ik A RE R R 3 Y R I
PRAR G J5 T 24 SR B 1 A SCK: 3 [ P A A G
TF A5 SCHR , AR T H Rl Y TR sh s | s
TR Y ) 3 S R DG AR A RASE AR (1 A de
Ao D AR ] A R s AR XA A B R LR B
PR, (1) S R LG AL 2R A AL AN
VSRR JLIN T RS AR AT AR AR (2)
KIAR A [ R BR R 5 5 & AR N4 55
BRAL DA B R 0T 9% 6 A5 335 110 3 A5 1%
Bl R £ A AL LR 5 AN 25 A %

1 EHBR YT

Je UYL A ) — e P £ 15 AN, ik 32
BREPIEALAE T AN T RN TR S
ARYET 4 MFBL, Fl 3 A FBrd i AR N R
REBEREAL IBD JAE , 175 K b Bz 4 %) L kA i 2
BB IR, PR T BRI, ol S A A A
i i 2 1T LT A 40 S 1, B0 ECML 3 BE TR
BIF, FARFESRREERLL IF, EICEEAL IF /9%
1.1 LFFESER

M5 A H AR R 2 — | 3 o A~ ) oA
Vil L B R AT P K e Ny TR, R TT 1
BAEARXT R 5 A TP RAE R IF X —id e

L1 2,4,6-=fif B K fif iR (2, 4, 6-trinitro-
benzenesulfonic acid, TNBS) 1755 i £] 4t {451 7Y

TNBS J&—Fh il S ), vl VR o, R
US4 D11 OB NI BT o e 7 A Lol v [T
52 TNBS FI3E Thl 4 BN 500 2t e 0 I
R 55 A IBD Y CD g HELAR B2 R AE R
FERILA i BE 42 2 A . FRAR TNBS F R el £
JEE R LKA K& TF I nTREdEDS | ol i
BT /0 TNBS TS IF, %8008 T-0F 8 IF
f R A ) AT T IF 2597 gt

ST A WAL AR /N RAET R /N
KT AEE ST B IR, 7E T AL 24 % B sl 791 4
R (LA 4 = 1 R LR A T R FRSCRS i, 73 A
4 1IRANEMBHIE A WS 5% TNBS B, 1%
#| 19 TNBS W HUBALE ) , B8R /N BT 58 2
] 1.5 em x 1.5 em KIRA B L, FERREENR, 2
JE A 150 L TUAECAk V5 YT o 2 300 5 B 1 5 B Bk
LU WAL SR AR ORAEUK 12 Bk 24 b, BREE/D
SO IHASEE 4 ~ 5 em BBIE, BETE TNBS
PR, Z IR/ NI E 60 s, K222, 15 5P
BIF B HE R W R 1,

P 535 1 TNBS ¥ B2, T RRAIRAET - I f
RIH, WA, /N BRORAE TF S BEAT — e S,
T C57BL/6 /NEL, BALB/c /)N BB 5 # TNBS
B2 ZWEH B )y i, SCHEIFFELE %52 7t 3%
40% ~ 50% R EAEWR B RR IGVR B O BEAE AN T4
SEEEE AT T, 5 & 0 38 R RE 1% 00 O I
TS B EA, RIS ARF i, Ko
BG4 BE A AR ARAE 50 ~ 150 wL ) RAE SR
AEIEALE S 2 | 78 92 B 52 5 BFE 75 % 1 s P 1k
O AR — R AR Ak R

BB U BT 2 W R R A% A B A
HeFEIHE K, 5 T2 f R B, B AL 35 T R AE M
SRS R A B B U SRR T R
HAZEIBD By &5 L 5 TNBS Y AH G i A IE
52, PRI iR I R ) SR A BE
1.1.2 Bl s B4 (dextran sulfate sodium salt,
DSS) 5 3 2T 4k A R Y

DSS Xtz bR A B PEAE T, el 3 1 R 4 i
A G 9% SN AT Ji BE R A | R RS i s B B I )
e IR A 18 T RORE LT 4R 4L SN A I R
JEHN TR AR Ry AR IR — | R T
ISUEZEIT AL, TR DSS FFEE 5 d s, nT 9% ih %8
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R 1 TNBS &R SR

Table 1 Summary of TNBS molding methods

TNBS 5/ mg EiE7) ROk Il R B N
TNBS dose/mg Animals Molding methods Clinical manifestation Application
0.75.1.1.5,2,2.2.5 mg, S 7 e s SREEEN I T e J5 T % 41 4
N , ; § A RIS E 1206 6 = ) ;
BT 45% OB, BB 8 FIRHENE CSTBL/6 o ACAEBRIE T, A0 540 f 2 4

100 pL
0.75, 1, 1.5, 2, 2, 2.5
mg, dissolved In 45%

ethanol in totally 100 wL

HUGEN | mg 18 8] 18 1
0.5 mg, % F 45% L BE, &
ALK 100 plL

First dose of 1 mg in weekly
increments of 0.5 mg,
dissolved in 45% ethanol in
totally 100 pL

N
8 weeks old male

C57BL/6 mice

6 ~ 8 JA & M M
C57BL/6 /IR

6 ~ 8 weeks old
female C57BL/6 mice

NI RR/SRNE
Fasting for 12 h before enema,
enema 6 weeks 6 times (once a

week ) (7]

g 1 S L W, 2
5 3 8 3 (R 1) Y
After presensitization 1 week,
first enema was given and then
3 weeks 3 times ( once a
week ) (18]

Increases in fibrosis indicators
such as collagen [ and collagen
Il were observed, intestinal wall
thickening was detected

T3 60% , /1N B4 I H B3 2
Survival rate was 60% , intestinal
fibrosis occurred

W& CD Bk IF

. n . FENE H 66.67%,1 FJGAIEM k4 %R K2
2 mg, BT 50% W, Bk 6 ~ 8 J Y ME M S W £ Ve Ji ] .\ [19] e (53 3 A sk LAY
BN O i M 6 6 6 YR 1 0) ) SRS A R 5 PR

2 mg, dissolved in 50%
ethanol in totally 100 pL

6 ~ 8 weeks old [19]
female BALB/¢ mice week)
HUHIEHR 1.5 mg & 2 JH
0.5 mg, K T 45% &
B BRFR 150 pL

First dose of 1.5 mg in 2

6 ~ 7 Ji B ME
BALB/c /M,
6 ~ 7 weeks old male
BALB/¢ mice

weeks increments of 0.5 mg, y [20]

week
dissolved in 45% ethanol in

totally 150 wL

BHUGHEN 1 mg & 31
0.5 mg, % F 50% L BE, &

BN 80 pL 180 ~ 230 g #E SD

.FHSl dose of 1 mg in weekly 180 ~ 230 g male SD >
increments of 0.5 mg, I week ) (21]
ral

dissolved in 50% ethanol in
totally 80 wL

Enema 6 weeks 6 times (once a

W 6 J 6 v (B 1 %) [

Enema 6 weeks 6 times (once a

Wl S FE 5 vk (R 1 v Y

Enema 5 weeks 5 times (once a

Survival rate was 66.67%, one  Suit for study of

week later, colonic stiffness, IF’ s occurrence,

partial stenosis were observed development  and
the drug efficacy

Wl 3 R s by mdueed by €D

B AL IF

After 3 weeks of enema, colon
sections were observed and IF
appeared under the microscope

T2 62. 5% ,Masson Y iR
2H e i i A B TR

Survival rate was 62. 5%, Masson
tissue

staining  showed  that

collagen infiltration was serious

i PR K e IF , ARSI 1 R /N BUVRER DSS
VST FE R AT E , IR L) DSS 4425 5 ~ 8 d JE ik
FIHEE 15% ~ 20% MfedE DSS WeEE ' Hyb
W 2,

DSS il i nl BUN RO AE ST R, KA
DSS RSP 1 24 JE R DSS 755 1F, {H A
FERI/INE R DSS $F2E 5 d, AT & Stk ROAE I
G B S e R IR, EL Ay X2 258
TS5, MELGAR 257" 233l CSTBL/6 /N
1 BALB/c /MR IR DSS $#4E 5 d, BALB/c /N7
FIIR DSS 4535 2Pk 9 AE IR M B , 1 C57BL/6 /)N
FRNAE Stk R 2 S5 120 7 J Rt M 4 e H B TF

TR SR AR BT TNBS #4507 92, IR 7k
25 24 5 s o ) o, LSRR BH I 5 kA2 DSS 51k
Ak b R 45305 1 R IR 52 5 N2 IBD Y R
BUHIA G, PR A58 5 0 R P A OGP (A5 R A
1. 1.3 s RS RRER 5 A A 21 Y A A5 A

AR LT R ARG IR h R L, — E A

F 48 R R ER T IR IBD 1 B 1 18 48 i S w1
i RACHMILEWITZ 45" ¥ 0. 4 mL % 0. 15 mol/L
SACEN WO R 0. 165 ,0. 437 1. 65 3. 3 mmol/L
i E WA RRES it B AR 0. 3 mm A TES & 200 ~
250 g MEPERBUITIT 5 em 40, 1A 0. 25 mL 255
PRESaRARHER . WBE 1.3.21 d /3 4bAbsE
KE KA 4S5, INAE 3.3 mmol/L 41,46 21 KA
K AILZ | B W23 R R B2, B IF, %%
RS FIRAGR N — A B A A R AR 7E IF
SAIRAILI P TRAE A T, FF R 5 — SR AL R 4R
Ay S A G O SR ER N TF AY 258,

BT SRR TR Bl SR U 1 iR
TR, TR L RB AR S — 28 B M B R RS R 1
FIF kA,
1.2 HEIFSEE

HWFFEIN N 0 30 T T 60 7 A 2 18 Pk R AE A IF
RIRI S ZAEY | Il i BEE TR &A%
ZMR R Z — A5 SR AT 53 I 38 B
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Fz2 DSSEMIUIAILER
Table 2 Summary table of DSS molding methods

DSS W/ % - i e .
o iy BT e 51 oA
concentration/ % Animals Molding methods Clinical manifestation Application
C €] 0
6 i HERE CSTBL/6 I DSS #3548 1 A ARJCHUK 2 BOM SR £, 45 41 815 RUE
N FE AR T 3SR g R, 8L I
1.5 6 ¥ " 1 | Oral DSS lasted for 1 week, drinking ECM deposition increased, collagen
C57\;;Le/6s m(')c male sterile water for 2 weeks was a cycle,  content in colon tissue increased
ice S .
3 cycles were performedL26J significantly, appeared IF
MR DSS $:2E 5 d, HIEHIK 2 d ] _
8 ~ 12 A% C57BL/6 Sy 1A E 4 T S8 0 B 7 LT B, K B 4,
g 1A, T 4 S i
B . coo BIF
2 Oral DSS lasted for 5 days, drinking .
8 ~ 12 weeks old terile water for 2 d was a cvele. 4 Colon presented hyperemic and red, EHUC RS
. sterile we r was a cycle, . N i HmRFES
C57BL/6 mice shortened in length, appeared IF . 4
cycles were pel‘forrrle(”zﬂ . PP IF R K e K 2
. o RV YT RS
11 ~ 12 Jf]ﬂ‘é}lﬂ'&‘[‘i j(%EPE"JHQEEHfJLinﬂD,-"H Suit for study of IF’ s
- e [28) — uit for study o S
15 C57BL/6 /MR, FIIR DSS #54L 5 d HIF oceurrence
: 11 ~ 12 weeks <.)ld Oral DSS lasted for 5 42 Q)Hagen ‘ deposition in the large develnpmer;t and the
female C57BL/6 mice intestine increases, appeared IF . .
drug efficacyinduced
H DSS #5285 d, BHETHK 1 139581 %, 4 & hk/4 i e Hg by UC
CSTBL/6 /ML JA R 1 AR AT 3 R i, R I8 P S REFN IR
2.5 C57BL/6 o Oral DSS lasted for 5 d, drinking 13% mortality, increased in colon
fmiee sterile water for 1 week was a cycle,  weight/length ratio, appeared diffuse
3 cycles were performed[zg] inflammation and IF
HIik DSS #5255 d, RN TCH K G2 FIREIE T 245 B 1, 2F
3 BF A RN 25 41 A AL

Wild type mice

Oral DSS lasted for 5 d, drinking
sterile water for 25 d'*")

Submucosal colon was thickened, the
degree of fibrosis increased

TE 1F Hig Ve L SR B
L2.1 4R RS Wk R -2
( peptidoglycan-polysaccharide , PG-PS) 1755 AU £F 4 1k,
A

PG-PS & — T4 T P b BE AN 2 SERR A i) 2R
B ¥ PG-PS TERT R B B s/ MNaREN , 7T
WL S I RE 422 SAE , FA S TF ., ] PG-PS P
W AEAE M EEE K ( muramyl dipeptide, MDP) | IF {5
[ T A AL TEHE T NOD2 R Z 25k CD B
T EE R 52 e MDP 1) 248 it oA A58 =X R0 52 1K 1) 3=
B WO TR ST IF S A5 A Sk

ADLER %% S IURSLAR Lewis R BUE it 171 i
B 6 EAL(E R R I W BE W 5
JIEE A7 vy ] fi i 2 156 % 2 A4 32 i ] g R M9 G b L2 4
LEANBE) TE M BENTE S PG-PS(12.5 pe/g, RSN
FUFFIR Y IR SR A, 5 1 S AB 62 0.05 mL) . 24 h
o REEEEMERIE, TARGZ 14 d, KBRS
SOREMRIPRZS | H P fi e 10 T2 0 s P R 3% TF 7R
JEEE,

IR R I T i R 1Y 47k i 72, JF
HAE 2 Jal B0 AT i 30 2 35 00 1R i 2 R X
BOR,

1.2.2  FRAGFEVD 1T QA IR YL 175 5 1 I £F Ak AL B 7

RUGFEV T W B R 28/ TR iR
1 b e 40 B RN G R T, i S R EDT RS &
IF, ZBRIE T % 3 18 1 B 25 AL TF A9 52 IR
FHLIA T S RE X TF 5200

LO ZEPY IR AT 1 d, 7E 2.5 mL /K P g fig
0.5 g5/ R MBI FPER, F 8 ~ 10 J& 1% M1
C57BL/6) /INER IR, B /N ER 100 L $iAE 2 F#AIR
Jo T A T RS R R AP T 3 v BR AT € VD 1)
BRI IAIE MR, S 2 LA 1:10 Fike B ZE 70
FTHE R IR AR UERE 100 WL #EE R P45 3 x 10°
CFU RhZEV 1T E S B R/, #EEESH 7 K
WL TF 0 KRB LT B Y] i -7 45 4
TEIPAY , & R TF RRBEAESR 3 FA RN TiE A [ 1 Bk
2250 IF P21, JOHNSON %5150 38 33 %oF L 52 36 % 0
TE AaroA T KR A1 Y 4= A SL1344 J& e CS7BL/6] .
129X1/SvJ . 129S1/Svim] ., DBA/1J FI CBA/J /) R
h BYAE R SL1344 TR BRI CBA/ i R/ RIE
IF B ROR B IR dE B2 T A2 IF Ah R
i FREARFR SIS [A] K, JOHNSON 451400 72 gL v ]
F/NERER 2.4 .8 KJG 40 O IR A2 SV 2, R B
Wy 23 R S RE RO , AT 400 61 21 4 A 5 DR AR TR -
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B (transforming growth factor-B, TGF-B) 155 5 (5 3
KA B0 r i TGF-B 15 3| 5 R kg
HICIE R AR ), e - F i LU B 1 3R 1k
O 21 R, 25T I B 1 R B T 2 W IR 4
REAR 2. 6 i) FIREAREF 4E AL H 20043 (259 T T
vs O IREYLA vs ARG 1.8 vs 2.8 ws 0) ,{HIG
ot AR IF KR R ERARRE b IF &R
WS, THRAE, ZBAIGE T X IF A& N FI A IF
BT,

IR A5 5 B ARE 1T 1 2 ) T R 5 ik
SUBARCT MBI IF RRLLnt B 8, 4 CSTBL/6
AN SR A R R RESE 3 ), BRI FEV T TR I
AN R IBD 3 R, B s SR H (1) TF 3 A5 11 PR
BE ) IF SRR REAE R ER A B A 2
1.2.3 A B2 28 K % #T 5 (adherent invasive
Escherichia Coli,AIEC) 175 S 2T 4k fb A5 5

IBD 5 1738 1A= W o R 4L B A e A A 6 7
IBD e K 835 1A P %% B ATEC TR R B0 55 4217, H
IERGAE R b R i e A T ARG, ATEC B AT —
SETENE , BEAR I RAEPERG M R TR, TR
o /INERAE R NS ATEC 43 BS % NRG857¢ il 24 h,
H 20 mg B E K 3.5 mg Ty BRIAEM T 200 pl
TerEK TR AT HE DA T R AR 7 W A, B
J5, 200 pL 75 2 x 10° CFU AIEC 43 B Rk R /N B
USRS T 5
FEXT TF &5 e Ji B4 52 i R 3k 0 000 i 3 B RS
BT IF BIBFSE

SMALL 2“1 7E 8 ~ 10 J&#& M CD-1,DBA/2 .,
C3HeN ,129¢ .C57BL/6 X 5 F/NE B b iEA7 505
WEE 5 7 K, /N IE S H I ECM i B DO, Rl
J5 7 RN A /NS RITEE W B s BE TR,
k DBA/2 /INERAE 45 R i T 2 R0 UL PR RS B rr 28 30
HZ ) ECM i FETORR, A/ N TF R FRAE E W
S AN KR

B SR AT R A E B RE S IF R E R,
HiE AT 2 528/ TR BRAE 5 N TF R B M
e B U TF B TE R Z BN RBR T E W
1.3 EFEIEBESHER

PRI 1 B 7 i G R AE DG R R
JERIE B AE A 5 B L, ] Bl B 5 A oG A
FHRPERVHT IF B &AL,

1.3.1 TGF-B1 i BERIK £ i AL Al

AR, TCF-B1 & AR LA E M8

LA ARSI T M T IER AL IBD
H RIS Y TCF-B1 ek 7! AU 3 33 Vi gy
% B /N TCF-B1 M EH AL 55 , 15 /N &S
W b5z TGF-B1 kTG ER M5 A& IF, I TGF-B1
FEGPE MM P R R | OZ RS TR 9% s
AT 5 IR 2 8] SCBeE

VALLANCE %5/ R NIH Hi -+ /N B, 100wl
50% S BEELIAPIHETE . WEE AR/ B R A
30 s, BEREEIA R 0 A7 TEAE ., 3 h 5, FRK
/N, 100 wL BEER R 2% vhh KM (pH = 7.4, %
1 x 10° PFU &35/l TGF-B1 (T LH IR TR ) o K
YIRS 14 ~ 28 K, 50% i/ TR 204 il
RH A7 BE IS L Masson Y €0, {5 7= 45 B 2 A7 1E B 3%
IF, AN /INRAIEAE T S5 AN [A) ) RS ) IF A5 7Y F
&, SEES g ] BALB/c . C57BL/6 Fil NIH Swiss /)N
B3 b R, ARER L IR (T IF R
AT NIH Swiss /N BB, — & B F 278 NIH
Swiss /MR &) B R S 75 A B JLifs R 41 ik, B
WK, R b Bz T R s 2 1 7 2 IR 3R 5K Ik ]
PR, S — R R i AR O BT A R R
TEPE TGF-B1 K7 2 Kk B g (H 2 J5 sl T
Rk, B e o8 P o 70 2 190 Mo 2 DA DRI R 28 i3 7K O
H) TGF-B1 ik,

AT 5 AR IE TSR < 10% , TGF-B1 5]
AL A LT AR AL LT AR IR 0 5 BSUJR 8 2538 480 TF
A am R A g A T B iE
B
1.3.2 MR F-1 (monocyte chemotactic
protein-1, MCP-1) i B 335 B i 2T 2 AL A Y

MCP-1 fE ML F 2 — 7 RAE i R i &
EREEHMEADY, SAWFIEH MCP-1 %%
B R R S R A A ) — A E A
R, BRI, 54RO, IBD 83 i
MCP-1 7K 2 Tk =2 2R A 5 sk v G e 1 /N
B MCP-1 (Y E 20 B 28, BN BB 1 MCP-1 Rk
TR, S IF &2E 38T LU I MCP-1 R HLH Y
IF RSB ITIEE

MOTOMURA 45" #4) # % 35 MCP-1 1) 5 41 i}
W RE , I SRS B~ FU LT 1 ) s 75 25 0 7
Vg% BRZH | JRRT: 8 ~ 10 R AY/INBRL, 20 7E 30 L
A FRER K R R 2.5 x 10° PFU (19 3 Rl 7%, TES &
ANFE /NP B REN IS 3.7.14 21,28 .35
42 d BB/, BT IS SRR 4L, W

2]
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Fik/INEL MCP-1 A EE2H R #E SR 3 ~ 21 K45
PAZERE T 2 R A L2 rb e D AR OB R s 1, L
/1N BRI g A o 3 JEE A

PRI SR B RE N T S B A O =
PRI FEF IR LR AR = KT, NITTBEAEL IBD A8 35 v
MCP-1 7K - T i 5 il i 2 fiff FH s B 28 1A i g 56
IR, FLn] 51 RS 0 G s S N, A —
FEPRAVEMERE 15 S0 1F HL kb
1.4 FRIFESEBE

FARGE R 43 Sy 5 01175 AR R D 5 =
BRI R R S — R A S Tk, R
SRE N IR I 2O TR (R 76 40 i o 1K 7
WM IF A2, HHRBRAE SO R AR 1%
RS VbR 8 G S0 B, T30 18 R A0 T
O, AT 2 40 M 3 B, SO s T Ak vk P 2ETT e
SR S T Ea R Y A TSEE s e a1 A

HAUSMANN 25558 47] [ £ 4 ( Brown Norway 5§
Lewis KEE B 3 em /N ) |, A 1 ER K wpisk
J&i  JRIREAZ AR Lewis KB, 76 L3005 00747 F (44
PI2 AT il 88 2 A BN Ag4s . AR /N
FHRA T A4S, T ES AR T NHHE0. 01
~ 0.05 mg/kg, % T 0.9% NaCl) 1E 0 AR J5 5 , 17
i 3 S PR i Sk ARk (1 g FRRBE R 2.5 mL, B 23
Y0. 15 mL) FiR5 G , I 0 AR R AT (] FE 15 min 2
M. B 2.7.14 121 d 238K, BUR A
RIES 21 K 1 B JRER 1 mRNA 340, H 300k
XL 241 6 I 306 R i s 2T S DA SE Y TF PR bkt
i T/, WEDER 25210 ~ 16 JEkY 7R 19
~ 23 g WEPE/D B AT Z AR (5 T IF,

AR U T K ECM B i BE U AU
i B A MM 35 AL DA S e TF A9 % A 8 8 s il
NZEF PEAALEIRAT , S A7 T8l 24Uk F
ARS8 X il RE &% IF RIA 2, 5
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