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NRBENIRIL T E R FIEB(T)

ANERE AR B SR B2 2 ST TR A AR . B /DN SRS DRV AL 00 e T R i 5 e, [T o B S 3
TAEIXTT A RATNERE . 20054582, SEME. BB IS RAEHUE T — RAVFRFE VR, T
TR/ B O RE BRI ), I L6 1 H A 45 356 B 1] 7 AR B i s SR PRI BRI (KOMP, http://www.nih.gov/sci-
ence/models/mouse/knockout). Kk ¥ 55 -BHEZL ) K /> BS54 P51 R 11K (EuCOMM, http:/www.eucomm.org)
FUnE R AL 3E /N B AEE S BR TF R (NorCOMM, http://norcomm.phenogenomics.ca/index.htm)&5, H &4 7F
20065 FHRHREFBL I, b g 7 A AR I 5T O A Sk R Bl T e I R /0N B A R DR R R v R, il 3
FET E A LA SR 150F0 4% A 11 s DRI R ok /N BRUBBEZRY () el o B X S8 0o Rl R PR e g, K
BE DR TR /N BRUABE 2R Rl o o 2 S I (R R R, 330 o) By e ik DR 2 R0 N 2S5 J3 ¥ 7 TR AL i) LA BRI 24 PRI e = A
TR MR 52 o 0 35 B G S0 4 A FH X 28/ BROZE ST TR AT 5T, BT TR A T 4y DL L 2 T o &8
FEA /N RN SEI0HR  SC R, WG 32 REA% JT KPR, 48 18 TSk IEAE M/ R P S50 R U7 v
MLLAHA A s KA, — R LI R P A RN R

Micro-CTiEBN 25 BA & 22 75 /) B 2 T RZ T A 1Y 1z FB

EHA GER ARG
(TGRS &R, B 200092; 2 [R5 AR Ak HEOR B, _Lifg 200092;
R AR G, B 201203)

E  ADSSHRAY I R UBDAEA!, £ #AZF0. 8. 13 Ry A R artaBziE § 4R
2 At 69 7 ik 3% % Frmicro-CTAa #4445 1 B2 B B, 45 R 5 8 R A= % 13 R 4 % 40.4586+0.04 mmAe
0.40325+0.03 mm, £ % (P<0.001) & F x+B.£8(0.28+0.02 mm). F) B4R SAKE R, 16 RIFH
SRR | R, R INGE I RE R R R AL S Fe E HLAE AR —3. 2 Al micro-CT4H B > R4 it
ik, TARM. A, LA R AT HARF A7,

KA micro-CT; /Nl RYERWA; 45K ; Hilit i

TS HLXN £ W J= 1 fifi(computed tomography,  JHSRM I R ABUK, S0 HERANREUR, A A

CT)J2 T04FARH) JHUR 2 W 1 — Tt F R S8, ad ik X
SPE R NARFAH, 28 Fi - oh LA BT SR A ) H
K5 fEImRNH BT, 24, oM. a5
i, HUfCTE & Z N TiwR b R4
B2, A4 2 AR (replacement) . #i#/1>(reduction)
FA A (refinement) 1) “3R” JR PR AifF 97 N D3RS
HR /NSRS, JEs A s EcE . CT
A LT O S A B, . ARE.
SERATHES, BTG X —25K . 1 H#rE HCTH

FESERG R RN A N H . B RHE I R R, Bl
CT(micro-CT) ) & B} il /N Y S5 B M CTHS: 25 1l Ay
nlfell,

4 P i 9% (inflammatory bowel disease, IBD)+2: DA
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U P S ke T — i ) R iz 1 A,
PEAS [ RE BE (1) 4= 50K, i R &2 2% IBDELEE 3595
M 45 W 2% (ulcerative colitis, UC) I g, [ 5 (Crohn’s
disease, CD), IIfifK_IBDHARFEME: 515 281k 45
Ji RS 5L S RFAE PR (R < e ) SRRt K i 5
NEWTUTAR « 75057 B 2 UCH) A& % 42 0.01%~0.02%,
CD R % 40.005%~0.01%, 713 I BEAE T & 77 2\
POk, KRB, U105 ki s 9] 5t i3
f55, IBD™H R N KA R . {EIBDIRYT 254 T
R, 5B LSRR VEAN 250 7 3L, 8 LA
G T e AN = (N R WS = v 17 NS s
IS TB) SACTE SN S, AR5 X 46 i B R I 2
SRR A IR R VR B T AR Y, IRy
ETCVE HACTE AR 3l WE 45 )l 1 g B AR Ak, A7
B R R . micro-CTI) A W Ko W AL 2 A W ¢
T RN BIBD 1) 28 A Ji 1A v gl

HH T4 & T A 23, b I s A A 2 2 2 %
i, HERMAECT Fkn ¥, fHEERAME), &
AFF 0 FH I DA 5 FH ) Sl 28— 2R A I 5% 7 e ey
/0N BRCHE TS0 I M v S SR ) b B B B AT T 45 it

B,
5o

1 MR 57X
1.1 iR 28

5y T 136 000~50 000 147 Ji i 0l i 182 M
(Dextran sodium sulfate, DSS)I) H MP BiomedicalsZy
A, NP O 3 % B 1 L LG 223 H Sigma 23w,
AT TC F300. 8%03K J52 IRV ARV, b3t 1 SR M
TH 25\ A5 PR 97 4F 2 7] ; micro-CT(eXplore Locus), GE
Healthcare/A A
1.2 SKIG 1)

g e RF A= R CST/BLOI/N 160, 24 0 HEVE, 8
e, ARE23~28 0 o /P BRI FRAEHIR (21°C~22°C) 5 11,
FER12 WOGIEIEIA . SEE0 TR /N B F ot B hm A Bl
Gic
1.3 IBDAEEI g3 3L

Z JOSCHERU R IE 1R 77V, R 3, # 3 7IBD/)S
SR TY: BEMLAE /N B2 I AL, B8 ML SEEG 4 LA3%
WEEDSSEHAVOK MRS K, £E24 hii e XDSS, 5
O S5 21 /N B S ATK R A AN S 56 9T 10) B
WoK. IBDELBYEH ST Jo, fEREBIEROR . S8R M5
13K 43 5t 7N BRBEAT I R P4 o

1.4 micro-CT48BNERAIE S /%

TESER Y EROR . B8R ANER 13FNS /) (73 il ik
T8 it 5%, AT G AR
g it 1k
(1) JHRES 1)/ BUE W REA300 pud il i
(2) LLO.8% I 1 LL Z ANV 44201 mI/10 gk HE I I v
SR PRRIEE/IN B, E T )5 1.5 /NI O IR A6/ i (IBD 8K
6 A, 3 1 X2 35 AL (micro-CT Iy 47 Ty HE) A A M 1A
ARRLEAI7R TS
(3) MR E 200 pl BRI, I 0] %% 7 [a]) B9 5)) /s B2
R, AMHIE S 7028 5 73 A AE B 9 5
(4) micro-CTHIH I, $14ZHBE 80 kV peaks,
450 pA, 0.045 mm effective pixel size, 15 mind i i
I TR] o 445 U5 5% 154%0.0449%0.0449%0.0449 vox-
els(45 pm7r Hr) AT IEME A, AECTR A L REL

[k SR, BCP34E .
1.5 SERAtRARRIRER D

A 13 Rmicro-CTAL B 45 Wi, sk AR,
INERALBE, A R G B, 2R B R K s i
FAE, HIELOR AR A T &5 B PN A B2 il 4y
Sl kg & P WA R 25 Ji B i, B 5 W oy 3 B &S
ML W R B 5 . AR B &5 i, LA K
FREE. SR K br ACE W T b v FE B v [ 5224 h, JF
ATV M H&E S (1,
1.6 BUEHIGIT 4R

F Origin 8.0%¢ '} (Origin Lab’\ w) )HEAT 45 414>
BT, Bl Aeom ¥ ehsitk iR, i One way ANOVA
JEGE HER.

2 #R
2.1 RMHEBARNRARBIAIE L

S 2H /N BT 7 IBD /S BB, M SR 6 K T
6, IR AL/ R EE BT 2 R R, SE10RTT AR &
b S5 R R /DS BRTE S50 AR G R R /R
PR E AR e WL 1A, S I SCERM I R VT 2 A,
TR, VRO FE MR AR i, A T =
oY LR, BRI =45y, B Ta (RO~ 1222 1), 43{H
AR RREIEAR DG . A AIFESROR B8R, B3R,
XN BT I R V73 (6 1B) 6
2.2 micro-CTH3#

EH T~ 45 i P9 R I P9 78338 #2571, {Emicro-CT
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(A) —o— Water (B) + DSS
—e— DSS o— Water
110 4 . % 5 ek
Sk -] 12 4 sokok
105 T * *O* *0* 5 Q ****i* * e *:**i*
S 100] o34 ° - v G
A L ]
= o5 o g 8 ETT
-%D 2 s ®
i 90 : E 6 - k% g
] . E kg
& 85 v . o 41 &
80 - I 2
75 4 ] 0] o2 2052 ¢ 0—p—2
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Time (day) Time (day)

Ell DSSiERLHRITM
Az /N USSR AR A M 28 B: 9280550, 8. 13 RIBDIGIRPE ;o (Bt 2 7m h SBEbrifE LR, n=5, *P<0.01, **P<0.001, ***P<0.0001).
Fig.1 Assessment of body weight and clinical score during DSS-induced colitis
A: body weight loss; B: clinical scores of colitis at day 0, day 8 and day 13. (Data expressed as means+SEM, n=5, *P<0.01, **P<0.001, ***P<0.0001).

FAREI, B N AN i B g, e AR TR s A BREE BE . SR EROR . 8RNI
FEIESE, W AERE DT b AL 33 BT AR P IR M B 55 (& 13K 1) B 4 P Rt T micero-C TP 43 3l WL B2 A~F&12C,
2A~E2CLL A KPR, IR FCR R OC R HE T DL SRS i B0 JE b 4, S 13K R s AT

Day 0 Day 8 Day 13

N A PP
' | BRI .f“*:f,
E2 /NNREEZEHIFEER RN NREALARY A
A~C: 5 2R SH0R . HI8K . H3 13 Kmicro-CTHRIM /N Bl B 45 ) iz BE (L0 (& ST 7R); D~1: UL B 25l 2 2300 J (D~F, 4x; G~1, 10%).
Fig.2 Descending colon wall visualized by micro-CT and the relative histological sections
Red arrow indicates descending colon wall is depicted by micro-CT in the images at day 0 (A), day 8 (B), and day 13 (C) of colitis. Representative his-
tological sections from the same mice are shown (D~F, 4x; G~1, 10x).
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U o Himicro-CTX [ &5 i M B J S EAT I L (P3),  JEANRE IS & S0 41 M K B i i (S 2E AT [&12H); 5513

RIS LG R R I LARTE 1B A—3K REE R KM R IR BB A, 50568
2.3 EERELEYI R D ARRIEITS KA U (BI2F A EI2L) . A1) 45 SR R AT WU 1%

S 13K B 4 i = 1 K R L DL K14 A, DSSHL B 45 Wi YRSy, %A 1E S # ObermeierZ5 4 (1) P14 %
Jo PR A P T S 2 v T IR A1(P<0.001), BB DSS FHREAE e zh, B ARPE 3 i 26 RS DR R 98 A 40 v
SEE R E R o BRI AT WWDSSEE 258K, TE PN IR A ALk, BRI =4Sy, B [l AE0~82 [,
g R oK, Beas iR R a2l W & MES R R IEA DG BEVE 2 45 5L L KI4B

1”771 DSS
:| Water
ES
0.5
ES
g
<
= 0.4 4
5
E 7
on
.8
2 0.3 1
5 T
8 + T =a
Z ] / E
<
k)
@ 0.2
3
|
v
Q
E
0.1 H
0.0 r :
1 8 13
Time (day)

3 Micro-CTill = B 45 %/ FE (mm) (B2 T iR A BT EIR, n=5, *P<0.01)
Fig.3 Thickness of the descending colon wall calculated by micro-CT(mm)(data expressed as means+SEM, n=5, *P<0.01)

E

[ Water (B)
ok 3 DSS

ks
sk sk

0.045
0.040
0.035
0.030 1
0.025 1 :
0.020 et
0.015 | i
0.010 1
0.005
0.000

Histological score

Colon weight/length (g/cm)
O = N W Rk LN 0 O

' ‘ 0 8 13
Water group DSS group Time (day)
El4 BREFESKELRFETES
A: Bl R L (g/om); B: DSSEAZJE A0, B8R M IBKIHLVEAr . (B Ros A3 £ hsHkiR, *++P<0.0001).
Fig4 Weight/length and histological score of the descending colon
A: weight/length (g/cm) of the descending colon; B: histological score of the descending colon sections at day0, day8, day13 after treated by DSS. (Data
expressed as meanstSEM, ***P<(.0001).
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TR B 1 4 T R (i R RE AR 5 5 3, £EAE 9T
FFB))Z IS, FE N R B o A S & T
BT IBDHER A Y, B A MR TG A EOW S 5 5%
ik o fEmicro-CTR W] Hi— ELAE LU 54
R RAR 2, 1357 5250 o 82 S0 TR AR
B —80 /N R, L85 RS ST A 1
R AR bR AR O VL H IR W 45 ) 1 ROAEFE S . 1
micro-CT 3 FH AT DA E A0 b 50 % TG 6 3t ) &5 i 11
TER2HAT /3 M, 5T 46 W 98 R A S UK

A3 FHDSSHI A C57/BL6I /) FL A 7K r m ] 7t
SLIBDAE AL, G B micro-CTAAG M T 45 iz Bt JE JE
PRT /N BT AT 28 350 0 A2 4R, % B AR I, BB
micro-CTFAH, Toidisr #1204 B H itk
REAe AEIR PR = 2 v, 3 450 1 15 Wit 5% 7 2
PR, [ A A WE 9T & 38 i micro-CTHF 5T /N R &5
%, LI AR S A BRI P ) o B s S e ik
TSR, AR AR TR 5 b A I, R T
S8 R, fEmicro-CTRUE I 2 LA SUIR D 52,
BB RN TP IR b ] LUd i 38 e 57
F ) 7RI PR 5 o /N BB R B R 20
6 Gy"™ micro-CTHI4Hi— X i) B4 5 7184 0.25 Gy,
MR A 5 TS 56 R TR0 D S Jm i . Ty AR o
X 4 I 9 A — 8 S IR, AR SRR T 8 R e
FEEAGAE (0.1 Gy~0.3 Gy)y5t 2eldtyy v] LR AL 45
R R (10 Gy) IR 23 38 I i 38 48040 N BN
G Je NP, TiTmicro-CTAS: I 2 A1) X5 26 3: 47 4
1, 7 AR R SR R AN, W A TE AN K, AR SCIE
PR3N AR AE (V] 1) 5056 /I R 2 5L 5 AT M
H A, O Ak 0/ BRUE TG S 70, A% B o,
SUNBRIE S A HE T e 22472, JEVAE S 56 R O
B o A3 I R FH 00 AR 2 - 2L 5 g
My BRI AT I R o LA A B8 AR PR, R
B FRARARIS PRI ), i AR A 2 A 2R
BEPEAR, Jaiifl S A S 2 M, & —Fh e A s i
S, W N A R i P . Ik S
AT 2 B AR . R I s A, nT DA R
WA G SR B e 4 Wi, Ar T sE g, 1E
BRI S AL AT I 5, SR IR AL LR R
I e BN T 4 i 98 i, L 4 i M JEL R 0 A
TR 25 o TR SRI 7 B A IBD AR S /N B
15y )3 BEIBD [ 7™ T R S 38 hnimy B B MECTHIH
2 H T B S X IE AR A DA 3 5 7 AL 45 17 56

A W5, MR AR S I S 56 45 R R I A /) B4
i 215 h/e AT IIBDAL/ il 77 224 h~6 hANSE I [7]
(5 RAEFEE IEAH ). micro-CTH 4 45 B 18] 7 A7 4
SEAE /N SR 2 I BERE L, AE LR A i BE R I, ik
WA [ () gl B B, IR NS0 TR 45 i % = B2 R AR A
ARG N e B, AEA SO B & B i o

TESZ5G 1, DSSAL/ BN 25 1) 556 R T Uf R
N, SEI0ORAAE AR, 5T E(E1A), SR
PEAM 48 AR — (B 1B). 2 2R K K A5 13K M
micro-CTHE AL 1] | 1] WIBDZ /)N 5% 45 i B 55 7K i
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HE” (2B), 0 B 5 8 % SI2 06 21 /)N Bl B 45 i o e
JELJE(0.4586+0.04 mm)FH 55 13 K:(0.40325+0.03 mm) i
F(P<0.001) A% B 41 /) FL(0.28+0.02 mm), 1 58
KA 13K 2 7] G 25 1 2% 7(P>0.05)(&3). 4141
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AL R, RO T 2OE 4 o R E(E12E
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FRPP o K LU0 4 2 e 10 2 (P<0.001). v AL
micro-CTXDSS 5 (1145 W 4 7 BE [f s A& A8 4k BoAy
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I, e B AR A AT A I, BEAE W 7T 3 W I PR
AR (P HE L AL Y5 A5 AR A R br ol i &2 15 B 2,
ASCHEH — AT B 51 R B AL W R,
EITVE ] DA B DA I sh s . SCh s &
Jo B JEL 5 JRE [ 7 FEL R P S IEAH G, N —2b ]
DA 7P S A4 R SR T ok &85 i B JEL R SR VT T
D25 1% 299 A8 (1 )™ T AR S

gi B TIR, ASCAH T PRI B L () T

A LA ROUL 88 1E 0 /N BRI S T 2% /0 BV BE, %TBD
ST R PN AT HE K RO, TR R 2
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Monitoring Colitis Development in Mice by Micro-CT Colonography

Wei-Gang Wang'?, Zhen-Ze Liu?, Hui-Min Yan’*
('Department of Chemistry, Tongji University, Shanghai 200092, China, *School of Life Science and Technology, Tongji University,
Shanghai 200092, China, *Shanghai Research Center for Model Organisms, Shanghai 201203, China)

Abstract To evaluate colon wall thickness noninvasively in the dextran sodium sulfate (DSS) induced
mouse model of colitis, we performed micro-CT colonography. Mice were scanned by micro-CT at day 0, day 8 and
day 13 after induction of colitis and calculated the colon wall thickness. lopamidol was used by oral and intraperitoneal
injection to show the colon wall. The value of the descending colon wall thickness were 0.4586+0.04 mm (day 8) and
0.40325+0.03 mm (day 13) significantly (P<0.001) higher than the control group (0.28+0.02 mm). The related body
weight loss, clinical score, histological section and score were consistent with the result of micro-CT. Thus, the results
suggested that micro-CT can be used directly, consecutively and noninvasively in monitoring of the inflammatory
response in mouse colitis in future studies.

Key words micro-CT; mouse; inflammatory bowel disease; colitis; colonography
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