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Abstract

The animal models of dextran sulphate sodium
(DSS)-induced colitis have demonstrated several
correlations with human ulcerative colitis (UC)
since the first report of DSS-induced colitis in
hamsters in 1985. These animal models have
similarities to human UC in etiology, pathology,
pathogenesis and therapeutic response, and are
deemed suitable for investigating the patho-
genesis and therapeutic options of UC and UC-
related dysplasia-adenocarcinoma sequence.
Although induction of colitis with DSS is rela-
tively cheap and simple, the development of this
model is influenced by many factors, such as
DSS concentration, administration duration, DSS
molecular weight and animal species. These fac-
tors are important for successful development of

DSS-induced colitis. In this paper we summarize
factors influencing the development of animal
models of DSS-induced colitis.

Key Words: Inflammatory bowel disease; Ulcerative
colitis; Dextran sulphate sodium; Influencing factors

Wen HZ, Hao WW, Li ], Tang ZP. Factors influencing
the development of animal models of dextran sulphate
sodium-induced colitis. Shijie Huaren Xiaohua Zazhi
2011; 19(36): 3666-3671

BE

F 198 S4F T CH I K H 4] SR M R B (dex tran
sulphate sodium, DSS)ill& i Blint 1t 451 4
BRILLR, CA KEWIITIEIDSS4 1 2 Bl
N L5 M AL, ZBRL R R I ACRE
AR BRSO BOR T N A 5 N R U CAH AR
XFTWFEUCHE R IR BT S UCHH IS A A
T, W E VT T BOA BB . BURDSSEY 1
] L AH I R 52 3 2 AR 38 1) 5 0 DSSHKFE
S5 24N TE) . DSSHIX 77 FUE MBI ESE. W
ANBE IR AL FRIZ LU PR 2, AR AEIE tH B DI DS S
S AR AR AR D S SIE AR MR R 3R
v T A T — I URIR 1) ) A 2R an

REER: REWRE, BEEEH R, BRERR
; HmE R

BLIR, A, ZhE, BRSHS. FRBmMBRIAS IR TIR0R
ROARERE. BRENBEHRE 2011; 19(36): 3666-3671
http://www.wjgnet.com/1009-3079/19/3666.asp

03I

T JEHEIR R Bl (dextran sulphate sodium, DSS)%
Ji BT IR A ZR 2 0 L IRIRR I R SR AL
20 F DS 14 B A LA N 205 T 45 22 (ul-
cerative colitis, UC) A AL A 1 4%
PEFNERAE 7 V00T, AN, ML, T
YRS AR SEIG: F A B DS ST B M2
ZiIFTE], Ao A8 PER S A PR Y,
AT REAE U C 3 5y R R 5 38 TR s i 22

www.wjgnet.com



WK, 5. ARBRERNSHERNZINRROATERE

3667

ST U CHH R B W 45 W e B 28, G e it HC At
B P Gk LU R G B D) 55 5 2
RIZA K, e P an A g 2235 40 R X LU P 22, )
M DL TN ST DS SHEAY, SEMIDSSIE LR % &
FAFEDSSIKEE . 43 25T DSSAHD 7 1 Jit
i (molecular weight, MW)FIZ) 4 Fl & . LT ix 4t
SN PR 22 AEDS SIS b (1) F A, FAT] 32
XD 'S S 45 5% i PR 2% S vy 5 AT E — A SR
PRI o) AR L3R U

1 DSSIEREHAR

FE M9 (inflammatory bowel disease, IBD) =
FALFEUCH 78 2 U (Crohn disease, CD); %5
Wit v, R R AR AR B B, — AR
EIARAE 7 R G Je LU R G . iR A
T 5F 2N R AR, IXIE N T AR Nk rh
FEIBDIFIME L e H H— R H 8 A R A 5
IBDIFp R R HLERTIE R VG 7. 324 1k,
IBDIM SIS s O — | 24, BARIE
TR AR T 2 Tl R FH 555 DAL ok R 2t 55 A
A 35 g JE D T B DA R fH DR L3 Ay )
B HIES 2%, BORHE)T. WS ETE A IBDEFAT
AR 2E 25055 3 45 W 2 8 3, 0 =R BE A
FR(TNBS), 1% JEAE I [R]KC, 12 1 2 RE RIS
H, HAUENAE 5 AECDIC A H
[l A %), IITNBSELR 5 U CRIUAH 2248
g, Ty PN BLUC 3=, B ELHCAE [ P )5 A
5. TR A UCEh IR B LIDSS W T f )

2 DSSERENE. AR

2.1 DSS DSSuE—Fl e BB G et APk
FCEE AR H BT SRR R 2 WAk, 731Uk
(C¢H,Na,0,,S;,)n, MW 5 000-1 400 0002, &
B B — M 16%-20%. DSSH R ARY), =
TRARAE, B 5% T 7K (100 mg/mL). DSS4 i 4 45
A9 i H A2 Ohkusa ™1 19854 14 Wil it ple 2.
Bt 5 Okayasu 1 T 19904E 75 /N B e B £ 57 7
DSSUCHHY. 1118 1 £ FUCHE R i Yamada 5!
F19924F ¢y vk, FBLLLS £ X DSSEh4E
RGBT NS, K EseE " DS S5
W45 i 9 AL FRDREIR RN g 3 A8 5 A 2 U CAHBL
X AIEATE L, AR B DSS 4L
RBTUFR A DSSUCHLAY,

2.2 DSS#F 25 1 Kt L4

H DSSE iz S AW 1 Y BIBLAE, CUtDS SHR

www. wjgnet.com

RUR IR HUHIIT R T K5, B DI E)
AR WA, H AT 0T SE A AT e 5 DS SHY
P 7B ERTiR v IR 1 87N 17/E TN oy B S22
PR R R i A A K R A G
P Kitajima S ST R BLD S ST 1 A 8
HIEVESE N, WIS 208 SN IR A Verdu %

(BT FE TN A9 DS SId ik 5ot 45 i 6 55 440 P 1) 1 4
FHVEVE . VerduZs Y K KokeSovaa2sP R
FER W] T DS SE; i 98 /I BUIE 1 i B R ) 22 i
IS5 0 2R, (A% S BIDSS 25 )i R ALY m]
LETCW 5 H)(Germ Free, GF) A i o, KA
h I TE B REAED SS R WL I VE AN 2 TR
YL AL, A KEMITIESLTh1 41, NF-xB
%A TRPV L %, TNF-or.  TEN-yFITL-4%% 41 iy
K7 7EDSSi%- 5 45 i 98 il EEAE H.

2.3 @Ak SRR 2K (A7) A
DSSHil DS SH 45 T W) e IE R, ik
JERHAW/VIUF. RHAF DS S ik %
o 2 I (AR 25 24 A0, R ol s ek 48 12 8 e
SEM R, kU, Ak R H R H
AR I B D S SV FH Ko 8 1) &5 2 Bk i) 2
S TN E2%-5%DS S F Ak H4-7 dFL 1
g B 25 K24 VS i E S TR FH T BALB/e/M
5%DSS(MW 440000) H K H7 d, Bl T
SEUCHIRI, A 45 1 S AR U m] R PR i
DSS#EL, HEE I A K. WP 1%DSSH
100 dM. T KR 1%DSS H X H6 mo™,
WAL, 38 AT R FAE O =9 B2 RID S S A JiH 45 24 4t
S W/ E2.5%DSS H T d, BES TKHE
HAR T d; VAT7 24N R T A T 1 5 iy e A 7R e,
T KR4%DSSH A6 d, b5 77K A HRH
6 d; YETT 3 EIARE LT, g R AH S 45 1 b i
SRR ) ] SR IR JE DSS i s 2t vy, B H
FI AT FH A S 4RE# /b, DarrenE S HRE T/ i
0.7%DSSH 7 d, BiJE 77K | HR A 10 d;
TRTT 124 JEL S B2 i 98 AH O 25 11 P A 7.
Chang"”' fllCooper™ 45 | % FH14%DSS %5 244 d, bifi
Ja FAKEHRRAHLT d, EE3-44JE T 45
R AR R Y . Clapper®:™ 45 it K FHDSS A
Bt (R 46 245 432 7 4 Jo g A 7.

2.4 DSS% M £ &I DSSEE I 4 IR KI5
JEVE . RBAEAE . U I BH P . PRI LA
NP TE N BE IR TSR
BEARZE, R, FELRIET A, KRR A
U CAR A AHAL. Sk 3 a5z 1 R B PR DR O 6 v

AT B A 5
#—F W AHDSS
HAEG Y EE
(& HDSSk
B & et
DSS#Ag 3t 4 F /R
A WA )1
UCH A & 3P
TEAEA, T
UCEBHREHA £
EHFEL.



3668 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHEAELZNE  20115E128288 5195 55365
Wi £ 8% MLFHPEREYS, B WM ER2-35; LG DSSIKE M H KL 25 [a) GEAR R h Hahser:

Shimizu% & .3
RS E RN
M A2 B 5 DSS
W A 1 AR B 1)
2 EAR X, Kita-
jima% #Ri# 40000
r A5 TR E
DSS# % £ %
g, BFES M
#EE LR

It 5 3 RS I TR 0 S AT T I B 12 P 380 A M
5y MLAE A b PR TR N I AT R 2=k
TR 7K. SO JORE B N — M) PR AE &5 fi
fr, WIRSCE LSS e, KM A2k, 22N
SEOUBE T AL B AA R 1 B e gl 2 4t
PEANBUE, B EAR KRR, R BRI TR
FNFEBEIILZ BRI MR M e B ih
REARTERBAR; FRIRANRG I T J2 JOAE A R, £
TP PERLAN I . VAN AR AR S 20 4R
M. TR PRI L E R g2 L R AT 4R AT 2
SRR, RN T UL PR 2R U A R R A
AR AR T ED S S A I 4 A v WL 5 3 ]
WATEAS F 0, (ADSS— Mkt /N G ma .

3 IADSSIEEIIEE

C A £ T STIE WD S S-S 19 48 i & 995 A ™ o
PR EHEDSSIKEE . A2hita. MWHIZIY)
PB4 A G, DL K UG AR 5 e (R 2 8
SR AR SCHR, HEAT 23 #7 A

3.1 DSSHKE M SCHRHaE, "k H0.5%-10%
W PE D S S AR 12521 1Ry gy 8 s s v 53405
(2R S DSSHSE S IEAH Y, T A g 23
D) A [ 445 R 4 2 S T R B S i), s
LT 2 AR 0. 43 B SCHR & I S48 v BA3 %
FS% AN E B F. BATE T — R 5%
WP A ShimizuZEPH P41 K 2% 3%
F4% I FE DS S A B A, 45 3 R IR B
I R 2 FAN 45 Jizp 1 2R 25 A8 AL B D S Sk B2 1 14
(2%-4%) M N . Egger P RSt iF DS S
753 ARG A5 B B TDSSUREE, 1A
eI FIDSS . W E 56 H{BALB/c
INFRAY AL, 43T 0% 2.5% 5% 7.5%[
DSSH H HARTT d, W55 2010 b5 Fe s B 340
T 8 B AR 4% 1 40 i DL P B A O, 45 R R IR
45 1 R B B B3 5003 D 43 B D S S BE 1 14 o v 384
b, AR R VAN P 1 i Rk A N, MiGranger
AP TT R I, N BN AR DS SR T
B30 mg/ghiihr), RIAT 7 B VA
A SEVERRLUF RN S i RS, B2, DSS
45 1V 9 1) R 9 BRI 6 IS B3 43 B2 5 DS'S
WPERAE; H/NRUAEADSS B 5 =30 mg/glk
JEAE I, DSS RV N i (1) 22 57 AN 2% 56 Wi 3 A5 45
AR A 2 SLAT R 24 ) OB T

3.2 ozhatia) DSSE W 98 i bifl i A I R) 22K n
&, R SRS WIET . (5 H R ISR

FELE ] 22 52O T P )R, S50 v — AR 4 A
S 2 SR R SRR T O ) 4 2 TR gk
AT AR S SRR 458 2%t 5 %o 1 A4 E 1) e
45 2 ) 57 d™. B KR SCERIRIEDS S
45 iy R RE 5 3 B R) IR A 9%, WiTba%s i
18 74%DSS H K, KUK S5 400 07 4> bl
18] 4E K T+, Gaudio®S™FSD KR H Hiik
4%DSSIEW, &5 FARRDSS 45 i 40 Uk g 5L I
M. 25 2 B3R, KRR IR AT, 21
LU B2 T BRI FE IR 13 B B IR 24
RIS, By dE— R IR, A 0 v R 40
B SR, S 2 B RIE RN, 45
FhRBERE, W L A s A SE6-T R, S5iagh
JE R B 22 A Mk, T PRI R bk
R 5 A4

3.3 DSSMW R#EAH KB ITHRIE, FZINA
DS SM W 55458 7 [ A% 7 i 2 15 R g A8 17 A7
5%, HT 2 R HMWALE36000-5000018] (1) DS Sitk
RS (H H R AT DS SMW b i A5 e A
FMEFF IR D, HA L A 7 5, )
B2 T EE— S WD SSM W L 1 A 26 &
Kitajima%5 ™45 T BALB/c/N i 5%DSS(MW 43 3l
5000 40000F1500000) [ T 7 didi ki, 45
R IRE T 9% Joe ™ FL 1R 9 4000058 B4, 95 A% =
BTt v 45 W, AR o 50003&E R4, AR -
P73 S 45 W 1150000038 #5540 G 45 i 98 30
H A 5T R DS S5 i 4 471 5 D S S 7
JE 2%, MM Hirono%5 R HI3FMW(9500. 540001
520000)£12.5%K % DS ST T ACTA B H
A, FFRANFMW D S S 8o v, 45 J % 1
54000 1) B0 S P 45 i, TTM W 24520000F19500
[IDSS G it & SU S 1.

3.4 A B DSSHIRL AR/ K. &
UK UG E, (&A@ 2 X DS S H ik Il
PRI S 7™ B R AR A AN R]. AR S
BRARIE, XD SSIAIT U K sh P A K L. &
By A BURTW DK Bl PR A8 35407 4 2 DL 15 )
£El7°, Fischer 344 Kfl. BALB/cHICBA/J
/N BRI AR A B L A0 45 1. Swiss-
Webster/]™ 5 1995 248 5847 1 32 2 WL - Hh Be 4t .
T e o S ] R AL 2 AT R, (H M ELZ Y
BE—GAESE P W . BRA, AP AR R
BN 5y AR AR A AN o g5
TR/ DS SZ M KB A BALB/c/M
{H20064E A W 5T R BLCSTBL/6 /N Bl 45 i 48 1)

www. wjgnet.com



mZIR, 5. ARBRRNSHIERTINRREATRERE

3669

RRETEEFLE H T BALB/c/) L. SasakiZ5 ™ (i
FAES: T 1% 4518, MichaelZE"WF5T T 9Fp it &
(C3H/Hel. C3H/HeJBir. C57BL/6J. DBA/2J.
NOD/LtJ. NOD-scid. 129/SvPas. NON/LtJF/I
NON. NOD-H2g) /N AT D S ST ¥ Syl k.
4R PLC3H/He) . C3H/HelBir. NOD/LtJFI
NOD-scid/) XD SSYA T M A BU, 11 K4
NON/Lt/) R ATDS ST AU, C3H/HelBir.
C3H/HeJ. NOD/LtIFINOD-scid/) il 145
J A8 JLA AL, 1TC57BL/6TFI129/SvPasfi
ARFRA BT 5. U AS R AR S BUROH
AHIFIAR FE FAID S SYF IR A i 1 AN R], A5 DALk
$& HH T B e R PR AL YeE T AN )i & /N B
PURIESTRE S1, T B/ B3 2 B s ik [A]
WVFBEHR AR (1 7 K EE R 453 A RIBD#R
WRYT T 4.

3.5 ot BR T R EEMI DR ZR AN, AR T
TR F L —. TGP FRES -, — K2k
BB, — 7 T2 U 4 AR W i T A
1, 5T G 0 AT REHE T DS SEA 245 T I AR T
w R S — 7R T A W) & RS
KRFERRE, 2RI ZEHIE. AT A
G52 LW NN H AL /N D S S i KA I
PL=18 g(6-8 i #%) /N il f fE.

4 g

DS S fif R AR & H iy e EAR U CREAY, JLi%
BRI 55 LB S DSSIKE . 425, MW
MshYfh s o BROSH T xEM0 Lidas
S R 25 T JE AT F A 9, AR 5 T — 2D
AF 3K 2 [R] 3% K% LAl IR 35 5D S S 3k 5 1) 1) 1) 9%
#; WDSSMW HIGHAI KGR, DSSE i 5
HERE ] 5C R EE. R, KT DS SH A [R 2 [ i
FORA FFERATHE— DR AR VL. 1Ak, H i
W AR AR IX A I M ZRE 09T, 45 H
— MRS FIE . B EDSSH R R4 2
I TR 27, IR AN T A — A R AP 1 S8 50 1
i, BHEA G KBRS, A
A A, R e I R e — D IR AR DSS
TR 5 e R 25 H AT TR R (RN X

5 ZEXE

1 Sohn KJ, Shah SA, Reid S, Choi M, Carrier J, Comis-
key M, Terhorst C, Kim YI. Molecular genetics of
ulcerative colitis-associated colon cancer in the
interleukin 2- and beta(2)-microglobulin-deficient
mouse. Cancer Res 2001; 61: 6912-6917

2 Cuadrado E, Alonso M, de Juan MD, Echaniz P,

www. wjgnet.com

10

11

12

13

14

15

16

17

Arenas JI. Regulatory T cells in patients with in-
flammatory bowel diseases treated with adacolumn
granulocytapheresis. World | Gastroenterol 2008; 14:
1521-1527

Franke A, Balschun T, Karlsen TH, Sventoraityte ],
Nikolaus S, Mayr G, Domingues FS, Albrecht M,
Nothnagel M, Ellinghaus D, Sina C, Onnie CM,
Weersma RK, Stokkers PC, Wijmenga C, Gazouli M,
Strachan D, McArdle WL, Vermeire S, Rutgeerts P,
Rosenstiel P, Krawczak M, Vatn MH, Mathew CG,
Schreiber S. Sequence variants in IL10, ARPC2 and
multiple other loci contribute to ulcerative colitis
susceptibility. Nat Genet 2008; 40: 1319-1323

Ebert EC, Mehta V, Das KM. Activation antigens on
colonic T cells in inflammatory bowel disease: ef-
fects of IL-10. Clin Exp Immunol 2005; 140: 157-165
Nikoopour E, Schwartz JA, Singh B. Therapeutic
benefits of regulating inflammation in autoimmu-
nity. Inflamm Allergy Drug Targets 2008; 7: 203-210
Watanabe M, Yamazaki M, Kanai T. Mucosal T cells
as a target for treatment of IBD. | Gastroenterol 2003;
38 Suppl 15: 48-50

Krawczenko A, Kieda C, Du$ D. The biological role
and potential therapeutic application of interleukin
7. Arch Immunol Ther Exp (Warsz) 2005; 53: 518-525
Mudter J, Weigmann B, Bartsch B, Kiesslich R,
Strand D, Galle PR, Lehr HA, Schmidt J, Neurath
MF. Activation pattern of signal transducers and
activators of transcription (STAT) factors in inflam-
matory bowel diseases. Am | Gastroenterol 2005; 100:
64-72

Milia AF, Manetti M, Generini S, Polidori L, Benelli
G, Cinelli M, Messerini L, Ibba-Manneschi L,
Matucci-Cerinic M. TNFalpha blockade prevents
the development of inflammatory bowel disease in
HLA-B27 transgenic rats. | Cell Mol Med 2009; 13:
164-176

Morris GP, Beck PL, Herridge MS, Depew WT,
Szewczuk MR, Wallace JL. Hapten-induced model
of chronic inflammation and ulceration in the rat
colon. Gastroenterology 1989; 96: 795-803

Anthony D, Savage F, Sams V, Boulos P. The char-
acterization of a rabbit model of inflammatory
bowel disease. Int | Exp Pathol 1995; 76: 215-224
Ohkusa T. [Production of experimental ulcerative
colitis in hamsters by dextran sulfate sodium and
changes in intestinal microflora]. Nihon Shokakibyo
Guakkai Zasshi 1985; 82: 1327-1336

Okayasu I, Hatakeyama S, Yamada M, Ohkusa T,
Inagaki Y, Nakaya R. A novel method in the in-
duction of reliable experimental acute and chronic
ulcerative colitis in mice. Gastroenterology 1990; 98:
694-702

Yamada M, Ohkusa T, Okayasu I. Occurrence of
dysplasia and adenocarcinoma after experimental
chronic ulcerative colitis in hamsters induced by
dextran sulphate sodium. Gut 1992; 33: 1521-1527
Ito R, Kita M, Shin-Ya M, Kishida T, Urano A, Taka-
da R, Sakagami J, Imanishi J, Iwakura Y, Okanoue T,
Yoshikawa T, Kataoka K, Mazda O. Involvement of
IL-17A in the pathogenesis of DSS-induced colitis in
mice. Biochem Biophys Res Commun 2008; 377: 12-16
Herias MV, Koninkx JF, Vos JG, Huis in't Veld JH,
van Dijk JE. Probiotic effects of Lactobacillus casei
on DSS-induced ulcerative colitis in mice. Int | Food
Microbiol 2005; 103: 143-155

Schicho R, Nazyrova A, Shaykhutdinov R, Duggan
G, Vogel HJ, Storr M. Quantitative metabolomic

WA G 5

DSS UC:E AL+ ¢4
Hem B E, TEA
42 7 DSSHKE .

»>FE. e
1) VA B h My Ak B
Fo de R XTUCHE AL
H#re, IFH R
T A RE T A
x4 i Kb A
e B AL G X R 4%
b S



3670 ISSN 1009-3079 (print) ISSN 2219-2859 (online) MHWFRENBIAE 20115128288 $£19% FE36H
Nz A& profiling of serum and urine in DSS-induced ulcer- 52:713-719
DSS4 i £ AR ative colitis of mice by (1)H NMR spectroscopy. ] 31  Shah YM, Ma X, Morimura K, Kim I, Gonzalez F]J.
A& B AR P AR Y Proteome Res 2010; 9: 6265-6273 Pregnane X receptor activation ameliorates DSS-
UCHE R, H B # 18  Yao ], Wang JY, Liu L, Li YX, Xun AY, Zeng WS, induced inflammatory bowel disease via inhibition
B Fo SR 77 Jia CH, Wei XX, Feng JL, Zhao L, Wang LS. Anti- of NF-kappaB target gene expression. Am | Physiol
’% RN ﬁ‘%@ &_ oxidant effects of resveratrol on mice with DSS- Gastrointest Liver Physiol 2007; 292: G1114-G1122
H, ﬁ%‘féﬁ%’{ﬁﬁ‘ induced ulcerative colitis. Arch Med Res 2010; 41: 32 Maaser C, Kannengiesser K, Specht C, Liigering A,
%’ /iiJ—E’I“P/l A 288-294 Brzoska T, Luger TA, Domschke W, Kucharzik T.
=) 19  Anddjar I, Recio MC, Giner RM, Cienfuegos-Jovel- Crucial role of the melanocortin receptor MC1R in
lanos E, Laghi S, Muguerza B, Rios JL. Inhibition of experimental colitis. Gut 2006; 55: 1415-1422
ulcerative colitis in mice after oral administration 33  Yoshihara K, Yajima T, Kubo C, Yoshikai Y. Role of
of a polyphenol-enriched cocoa extract is mediated interleukin 15 in colitis induced by dextran sulphate
by the inhibition of STAT1 and STAT3 phosphory- sodium in mice. Gut 2006; 55: 334-341
lation in colon cells. | Agric Food Chem 2011; 59: 34  Sivakumar PV, Westrich GM, Kanaly S, Garka K,
6474-6483 Born TL, Derry JM, Viney JL. Interleukin 18 is a pri-
20 Kitajima S, Takuma S, Morimoto M. Changes in mary mediator of the inflammation associated with
colonic mucosal permeability in mouse colitis in- dextran sulphate sodium induced colitis: blocking
duced with dextran sulfate sodium. Exp Anim 1999; interleukin 18 attenuates intestinal damage. Gut
48:137-143 2002; 50: 812-820
21 Verdu EF, Bercik P, Cukrowska B, Farre-Castany 35 Jiang HR, Gilchrist DS, Popoff JF, Jamieson SE,
MA, Bouzourene H, Saraga E, Blum AL, Corthésy- Truscott M, White JK, Blackwell JM. Influence of
Theulaz I, Tlaskalova-Hogenova H, Michetti P. Oral Slcllal (formerly Nrampl) on DSS-induced colitis
administration of antigens from intestinal flora an- in mice. | Leukoc Biol 2009; 85: 703-710
aerobic bacteria reduces the severity of experimen- 36  Ishihara T, Tanaka K, Tasaka Y, Namba T, Suzuki
tal acute colitis in BALB/c mice. Clin Exp Immunol J, Ishihara T, Okamoto S, Hibi T, Takenaga M, Iga-
2000; 120: 46-50 rashi R, Sato K, Mizushima Y, Mizushima T. Thera-
22 Poritz LS, Garver KI, Green C, Fitzpatrick L, Rug- peutic effect of lecithinized superoxide dismutase
giero F, Koltun WA. Loss of the tight junction pro- against colitis. | Pharmacol Exp Ther 2009; 328:
tein ZO-1 in dextran sulfate sodium induced colitis. 152-164
J Surg Res 2007; 140: 12-19 37  Iwanaga T, Hoshi O, Han H, Fujita T. Morphologi-
23 NiJ, Chen SF, Hollander D. Effects of dextran cal analysis of acute ulcerative colitis experimental-
sulphate sodium on intestinal epithelial cells and ly induced by dextran sulfate sodium in the guinea
intestinal lymphocytes. Gut 1996; 39: 234-241 pig: some possible mechanisms of cecal ulceration. |
24  Dieleman LA, Palmen M]J, Akol H, Bloemena E, Guastroenterol 1994; 29: 430-438
Pefia AS, Meuwissen SG, Van Rees EP. Chronic 38  Breider MA, Eppinger M, Gough A. Intercellular
experimental colitis induced by dextran sulphate adhesion molecule-1 expression in dextran sodium
sodium (DSS) is characterized by Th1 and Th2 cyto- sulfate-induced colitis in rats. Vet Pathol 1997; 34:
kines. Clin Exp Immunol 1998; 114: 385-391 598-604
25  Marrero JA, Matkowskyj KA, Yung K, Hecht G, 39  Shea-Donohue T, Thomas K, Cody M], Aiping Zhao
Benya RV. Dextran sulfate sodium-induced murine L], Kopydlowski KM, Fukata M, Lira SA, Vogel
colitis activates NF-kappaB and increases galanin-1 SN. Mice deficient in the CXCR2 ligand, CXCL1
receptor expression. Am | Physiol Gastrointest Liver (KC/GRO-alpha), exhibit increased susceptibility to
Physiol 2000; 278: G797-G804 dextran sodium sulfate (DSS)-induced colitis. Innate
26  Srzitter I, Pozsgai G, Sandor K, Elekes K, Kemeny A, Immun 2008; 14: 117-124
Perkecz A, Szolcsanyi ], Helyes Z, Pinter E. The role 40  Stillie R, Stadnyk AW. Role of TNF receptors,
of transient receptor potential vanilloid 1 (TRPV1) TNFR1 and TNFR?2, in dextran sodium sulfate-in-
receptors in dextran sulfate-induced colitis in mice. duced colitis. Inflamm Bowel Dis 2009; 15: 1515-1525
] Mol Neurosci 2010; 42: 80-88 41  Kostadinova FI, Baba T, Ishida Y, Kondo T, Popiva-
27  Kullmann F, Messmann H, Alt M, Gross V, Bocker T, nova BK, Mukaida N. Crucial involvement of the
Scholmerich J, Riischoff J. Clinical and histopatho- CX3CR1-CX3CL1 axis in dextran sulfate sodium-
logical features of dextran sulfate sodium induced mediated acute colitis in mice. ] Leukoc Biol 2010; 88:
acute and chronic colitis associated with dysplasia 133-143
in rats. Int | Colorectal Dis 2001; 16: 238-246 42 Peng XD, Wu XH, Chen L], Wang ZL, Hu XH, Song
28  Kokesova A, Frolova L, Kverka M, Sokol D, Ross- LF, He CM, Luo YF, Chen ZZ, Jin K, Lin HG, Li XL,
mann P, Bértova ], Tlaskalova-Hogenova H. Oral Wang YS, Wei YQ. Inhibition of phosphoinosit-
administration of probiotic bacteria (E. coli Nissle, E. ide 3-kinase ameliorates dextran sodium sulfate-
coli O83, Lactobacillus casei) influences the severity induced colitis in mice. | Pharmacol Exp Ther 2010;
of dextran sodium sulfate-induced colitis in BALB/ 332: 46-56
¢ mice. Folia Microbiol (Praha) 2006; 51: 478-484 43  Reardon C, Lechmann M, Briistle A, Gareau MG,
29  Yang MS, Long YM, Cui SL. [Activation of nuclear Shuman N, Philpott D, Ziegler SF, Mak TW. Thy-
factor-kappa B and its modulalorg effects on inter- mic stromal lymphopoetin-induced expression of
cellular adhesion molecule-1 expression in mice the endogenous inhibitory enzyme SLPI mediates
with dextran sulphate sodium-induced rat colitis]. recovery from colonic inflammation. Immunity 2011;
Nanfang Yike Daxue Xuebao 2008; 28: 600-602 35:223-235
30 Kihara N, de la Fuente SG, Fujino K, Takahashi T, 44  {a3r8, MY, Chiafm, SHEEE, A0, ZEm0E, 40

Pappas TN, Mantyh CR. Vanilloid receptor-1 con-
taining primary sensory neurones mediate dextran
sulphate sodium induced colitis in rats. Gut 2003;

3, TRWA, WUERR. SERLL. WDSSIESL 2N
R EEEEOZO-1RIBIEN. _HigHhEERASGE
2010; 44: 7-10

www. wjgnet.com



mLIR, 5. ARBRRNSHIERTINRRIATERE

3671

45

46

47

48

49

50

51

52

53

54

55

56

57

Chiba T. [Cell kinetics of carcinoma originating
from rat colitis induced by dextran sulphate so-
dium]. Nihon Shokakibyo Gakkai Zasshi 1993; 90:
774-781

Hudcovic T, Stepankova R, Kozakova H, Hrncir T,
Tlaskalova-Hogenova H. Effects of monocoloniza-
tion with Escherichia coli strains O6K13 and Nissle
1917 on the development of experimentally induced
acute and chronic intestinal inflammation in germ-
free immunocompetent and immunodeficient mice.
Folia Microbiol (Praha) 2007; 52: 618-626

Gaudio E, Taddei G, Vetuschi A, Sferra R, Frieri G,
Ricciardi G, Caprilli R. Dextran sulfate sodium (DSS)
colitis in rats: clinical, structural, and ultrastructural
aspects. Dig Dis Sci 1999; 44: 1458-1475

Seril DN, Liao J, Ho KL, Yang CS, Yang GY. Inhibi-
tion of chronic ulcerative colitis-associated colorec-
tal adenocarcinoma development in a murine
model by N-acetylcysteine. Carcinogenesis 2002; 23:
993-1001

Chang WC, Coudry RA, Clapper ML, Zhang X,
Williams KL, Spittle CS, Li T, Cooper HS. Loss of
p53 enhances the induction of colitis-associated
neoplasia by dextran sulfate sodium. Carcinogenesis
2007; 28: 2375-2381

Cooper HS, Murthy S, Kido K, Yoshitake H, Flani-
gan A. Dysplasia and cancer in the dextran sulfate
sodium mouse colitis model. Relevance to colitis-
associated neoplasia in the human: a study of
histopathology, B-catenin and p53 expression and
the role of inflammation. Carcinogenesis 2000; 21:
757-768

Clapper ML, Cooper HS, Chang WC. Dextran sul-
fate sodium-induced colitis-associated neoplasia: a
promising model for the development of chemopre-
ventive interventions. Acta Pharmacol Sin 2007; 28:
1450-1459

Cooper HS, Murthy SN, Shah RS, Sedergran DJ.
Clinicopathologic study of dextran sulfate sodium
experimental murine colitis. Lab Invest 1993; 69:
238-249

Geier MS, Smith CL, Butler RN, Howarth GS. Small-
intestinal manifestations of dextran sulfate sodium
consumption in rats and assessment of the effects of
Lactobacillus fermentum BR11. Dig Dis Sci 2009; 54:
1222-1228

Shimizu T, Suzuki M, Fujimura ], Hisada K, Yoshi-
kazu O, Obinata K, Yamashiro Y. The relationship
between the concentration of dextran sodium sul-
fate and the degree of induced experimental colitis
in weanling rats. | Pediatr Gastroenterol Nutr 2003;
37: 481-486

Egger B, Bajaj-Elliott M, MacDonald TT, Inglin R,
Eysselein VE, Biichler MW. Characterisation of
acute murine dextran sodium sulphate colitis: cyto-
kine profile and dose dependency. Digestion 2000;
62: 240-248

Vowinkel T, Kalogeris T], Mori M, Krieglstein CF,
Granger DN. Impact of dextran sulfate sodium load
on the severity of inflammation in experimental
colitis. Dig Dis Sci 2004; 49: 556-564

Iba Y, Sugimoto Y, Kamei C. Participation of mast
cells in colitis inflammation induced by dextran sul-

www. wjgnet.com

58

59

60

61

62

63

64

65

66

67

68

69

70

fate sodium. Methods Find Exp Clin Pharmacol 2002;
24:15-18

Vasina V, Broccoli M, Ursino MG, Canistro D,
Valgimigli L, Soleti A, Paolini M, De Ponti F. Non-
peptidyl low molecular weight radical scavenger
IAC attenuates DSS-induced colitis in rats. World |
Gastroenterol 2010; 16: 3642-3650

Suzuki R, Kohno H, Sugie S, Nakagama H, Tanaka
T. Strain differences in the susceptibility to azoxy-
methane and dextran sodium sulfate-induced colon
carcinogenesis in mice. Carcinogenesis 2006; 27:
162-169

Miyamoto S, Yasui Y, Tanaka T, Ohigashi H, Mu-
rakami A. Suppressive effects of nobiletin on hyper-
leptinemia and colitis-related colon carcinogenesis
in male ICR mice. Carcinogenesis 2008; 29: 1057-1063
Eijkelkamp N, Heijnen CJ, Lucas A, Premont RT,
Elsenbruch S, Schedlowski M, Kavelaars A. G pro-
tein-coupled receptor kinase 6 controls chronicity
and severity of dextran sodium sulphate-induced
colitis in mice. Gut 2007; 56: 847-854

Cluny NL, Keenan CM, Duncan M, Fox A, Lutz B,
Sharkey KA. Naphthalen-1-yl-(4-pentyloxynaph-
thalen-1-yl)methanone (SAB378), a peripherally
restricted cannabinoid CB1/CB2 receptor agonist,
inhibits gastrointestinal motility but has no effect
on experimental colitis in mice. ] Pharmacol Exp Ther
2010; 334: 973-980

Banerjee S, Jin G, Bradley SG, Matters GL, Gailey
RD, Crisman JM, Bond JS. Balance of meprin A and
B in mice affects the progression of experimental in-
flammatory bowel disease. Am | Physiol Gastrointest
Liver Physiol 2011; 300: G273-G282

Kitajima S, Takuma S, Morimoto M. Histologi-
cal analysis of murine colitis induced by dextran
sulfate sodium of different molecular weights. Exp
Anim 2000; 49: 9-15

Hirono I, Kuhara K, Yamaji T, Hosaka S, Golberg L.
Carcinogenicity of dextran sulfate sodium in rela-
tion to its molecular weight. Cancer Lett 1983; 18:
29-34

Hoshi O, Iwanaga T, Fujino MA. Selective uptake of
intraluminal dextran sulfate sodium and senna by
macrophages in the cecal mucosa of the guinea pig.
J Gastroenterol 1996; 31: 189-198

Karlsson A, Jagervall A, Pettersson M, Andersson
AK, Gillberg PG, Melgar S. Dextran sulphate sodi-
um induces acute colitis and alters hepatic function
in hamsters. Int Immunopharmacol 2008; 8: 20-27
Tamaru T, Kobayashi H, Kishimoto S, Kajiyama G,
Shimamoto F, Brown WR. Histochemical study of
colonic cancer in experimental colitis of rats. Dig
Dis Sci 1993; 38: 529-537

Sasaki S, Ishida Y, Nishio N, Ito S, Isobe K. Thymic
involution correlates with severe ulcerative colitis
induced by oral administration of dextran sulphate
sodium in C57BL/6 mice but not in BALB/c mice.
Inflammation 2008; 31: 319-328

Mihler M, Bristol IJ, Leiter EH, Workman AE,
Birkenmeier EH, Elson CO, Sundberg JP. Differen-
tial susceptibility of inbred mouse strains to dextran
sulfate sodium-induced colitis. Am | Physiol 1998;
274: G544-G551

%iE W B4 5LA

W& R

LF R, =
KR, A3
UC % 5 52 TAE
HEERE ML



