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Nonclinical pharmacodynamic model of ulcerative colitis and its application
suggestions in new drug research
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Abstract: Ulcerative colitis (UC) is an idiopathic chronic relapsing-remitting inflammatory disease. Owing to its etiological
complexity, onset variability, curable difficulty, high recurrence rate, poor prognosis and increasing risk of colon cancer,UC has been
listed as one of the most formidable diseases by the World Health Organization. Drug treatment is the conventional method for UC,
aminosalicylates and glucocorticoids are the first choice to treat active UC. Immunosuppressants are mostly used in severe refractory
UC. In recent years, the investigational new drug (IND) of UC therapeutic drugs has shown an upward trend. Nonclinical
pharmacodynamic test is an important basis to support the entry of drugs into phase II exploratory clinical trial, and animal model is
the key factor of nonclinical pharmacodynamic research. At present, the nonclinical research model of UC is relatively mature. In
recent years, with the development of transgenic (Tg) and gene knockout (KO) technology, we can choose to use various UC animal
models to solve specific pathophysiological problems related to UC, and evaluate the nonclinical pharmacodynamics of candidate
drugs related to specific components/pathways. This paper reviews the types of nonclinical pharmacodynamic models and potential
pathophysiological basis of UC, and puts forward some suggestions on their application in new drug research and development
according to the characteristics of each model, in order to provide reference for the nonclinical pharmacodynamic evaluation of UC
drugs and the research and development of UC therapeutic drugs.

Key words: ulcerative colitis; pharmacodynamics; animal model; nonclinical pharmacodynamic evaluation; transgene; gene

knockout

V097 M 45 17 4 Culcerative colitis, UC) 72 — F [ KB N FETE, BEs M REE S M. A
SRS MR T RE WA EE )RR T RKEZHEMTG, BT HERE, R LEBM IR

Wi HEA: 2022-02-02
PHEIE—EE: AR L, BT 0L, RN A 2L E AT P T AE . E-mail: zhouzhx@cde.org.cn
PRI R, BE LN, TEMNFH MRS P T/E. E-mail:chenml@cde.org.cn
FBEEE  KBER L, AR, RN FH L LB A B P T AE. Tel: (010085243167 E-mail : zhangxd@cde.org.cn



$F45% FE5H 2022F58 %!‘ﬁiﬂ';ﬁti Drug Evaluation Research

Vol. 45 No.5 May 2022 - 1011 -

il W. FEIGKREIM NI IR B0
R Bo)aE. HWERIONE LB T2 %
IR T R R PR 5 4 TR R AR —
JE RN o I H I B A, R T 2, 00 B
K, R F S, TG B 22 HHG 0 i 45 1 s 1 XU T
Bt 5 A B A IARHEIE R 2 — o IR IR
R IT 715 IR TT , R IEK IR S ANNE 57 it
BWERE LAY R UCTEZNIIEIT e e 249, & T &
hEMEVE PR UC 8 % 1B B S e i R0ve 7 . H st T
HAEMERPE UCHIT AR, A EARRBLZ ,
A7 TE R 0 A 405 A2 I I PR 75 5K, Rt UC TR 97 24
IR R & MR H it A oS 2 — o JEIR K 2
R0 A SCRF 25 E N T AR 2 1 I A 6 1)
TR , 11 20 P A5 2 2 A I IR 24 2802 AT 9T 1 O e
UC A0 I 5 52 2%, 5 Jst A% A=) BR 855
A AR ENR 25 . UC sh A5 B ny 3@ i 4 7 ) )
B R R G 15 K o 1T 4 R Bl A5 4% K5 A (transgenic,
Tg) A1 3 K 3 B (knock out, KO) # AR [ & f& , 7] PA
RS %A UC Sh WA Y fif e 5 UC A QI s 8
o T A T [ L, X6 AR S 40 AR R O IR e 24540
AT ARG IR 29380 P o A SR H AT UC AR IR R 2
SR R TR b S TR AE )95 B AR 2 LA R % R AR
TE #7250t 1) B A LR AT 4538, R UC 2 Ak
I R 25 202 VA0 BL B2 UC YR JT 25 40 I T k312 it
2%,
1 UCIHEIRARAGHFIER TP
1.1 EHYFRARERIFSH UC ER RN IEE
UC FEFR BRI DL I A4 2% B 1 SR e i 3 50 50
B IE AR, 12 AR (AR AR A AR AR X T B L A
B . H AT B SCRRER /N R B, AT DL
PRI A B Y Bl Can BE S fa KRR RN B 45O
17, SEEG BN I I B AN T 07 VR LR T R B AR
HoAA )
111 A BRI R 4N (DSS) i S UC B/
DSS 5 5 A& — P FH 1 38 BRI Y BRR 4 1R
Pio A HLUE , DSS A B A H 5] & iE RO,
BN bR A B, T B B = AN
BN = B8R T s PR RN g 1E 40 B, 51 R %
i . DSS ATE A UC HE B s AU T DL R LA
£, B K45 DDS 71 & GE ¥ N 1%~5%) « 7 42
(6] CR kB8 1)  3h 40 J& (C3H/HeJ ATBALB/ ¢ /)
B BE 5 52 B ) L B W 0 1 i) I P /N BRUEE ) 32 K
g, UL B A A 55 [ (FE TE 1 (GF) 28U

R 0 R AR (SPEY A BT B 2 RGeS A 1. Ak, 43
T DSS /)5 B AR I A [F] R e B AR R R
W4 52 % ki DSS 25 2, 75 W) UC #5228 R I ik =
NKUCHKFRI B . R Wk, DSS fr
Fr)UC BT SR 2 H R, PR DSS i 5 5 32 i
B8 H R 2.0%~5.0% DSS K E WAL Eh Y B
WL 5 T 3R R R S ], DUR s TR R S
T oA SO S S I AR . AR I B 1 X
e G b s B W R AR S IR B B, B
411 Ji R0 43 4K () CDA'T 200 M 7 i 26 1 o] A J2 2 it 50
S DA X ARSI R . i #kiE, DSS 9] i
1 UC #E R N7 T A6 A 4 356 DR /40 B 3 7 A A= 4
T T 00 245 305 T SRAR B B RO

1.1.2 W MR Bl = A 2 R R R (TNBSD 5 5 1 UC
B S A TNBS $4) 2 A 2 PR v, il i
TN ST N o 25708 B3 W A 3 S 2 B S
1% & WL G T 50% B0 7T S 802 45 1
9, ZME B RE s T A A 5119 2 B4 (Th2) % )
N, A0 A 3 -4 (IL-4) A1 40 g Ay 3 -5 (IL-5) 7
A BRGNS RS s AR
B ARk o E AR RS T 4 S HRE OC 2 g A
T CEE R IL-13) 5B M 5 5 45 7 4 1 i 72 2%
PIF SRR, Y 20 50 © 4 FI Bk 5 5 UC A A
KRG N 95 PR B RIE 7 8 il o 7 ST P i Ak B
AN AR B, R T CD4T T 41 f R BR R 2
P RELR 2 A4, 388 i T 1715 1 T 40 i (Treg) IR 20, IF
1B & Th17 40 M % & (9820 , S 35098 0E 38 2 1 24
. TNBSESHI/N R UCHEA PLTL-12 3K #h ) THI
SN 8 K 100~150 pl 2.5%~3% TNBS
) 50% & P Vs T E i il 2% /N B UC B o BRI
TNBS i 5 1) /)5 §, tH B CD £ Th1 M 5% 4 5 , 1 i
Th17 40 M & 5 980 & SR 6B e 53 — LA
FAEW], £ TNBS i 3 /N B UC B AL rpr, 335 B -3-
FH 13 T 4R T8 A 30 5 g 00 1) 57 P ) Thil s S AT
U8 i A R , {HE % W i 15 5 UC R R o ) O 1K
R M . I e sl B T E IR R AWML & %
R TE B PRI VR TV 70 I 38 6 P AR 2 1Y) A M
1.1.3  BEERIS S UCHELAY  F iy N 3 S 6 B R T
DAXT 2 I b Rz 3 s Ab 2 45497, AT 15— P 2 U
UC (18 i PR Y . 158 1Y S 80E W 15t 07 A 36 437
1A B AT 2 A 38 i R R [ A 2 AR/ BB AL E L
RKAFERE S BERBRERTFLELE. BT
W B RRE M A 2 S8 1L, & etk F ik Ak
TES TR D A 55 N A ) (] £ FH 4% (S IR , 5% 6% 15~



+ 1012 -

$F45% FES5H 2022F58 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 45 No.5 May 2022

30 s, B BT £045 W 98 I A0 )R ARG, 2R 245 5
AREME IR T 7T LLSGERS R T8 UC ik &
W, o LR A AR AL &, 0 N- ST
PR i SEth e 4 AR 3K BRI BB R 4, R ARSI
51 UC #5882 F T RLI 245 ) () — Fh s 4 1
R (A E R 2, TEBS R 5 T AT 24 h N T
WS BN bR AR B et . Bk, %
THER X o 8 IS 245 W) B AE 5 5 24 h R AT
ioal 8
1.1.4 PITE SR UCHAL  F 22 B PR 1R A% %€
o1 R R R R AR YD 1T B 2 T 5k i T e ) IR
PR 38 20 B 8 SR AR . o R A TRV T T B A 1K
Yo ox B4 B IR Yy, T HE 55 7 18 280 R A, BT
PATT DUJE I 45 F P Ak 26/ BRI AT AL 22, DARR AR
JLATHBE, JF FO VR S G E AR A R VD T, T
AR L dNEEEERK . XA R
FRE A 5 N UC AL 24 2097 3 R 1E , B 45
B MR O CBERE A R MR A IR . (EARER
(2, X Fh UC 75 S Ul 2R 5 5~7 d W
SR GG, Rk, BT EERER
UC 2 1 = g A 1 — AN A E R 2

YOI TR 2 — PR L (A4, ] B 2 5 (R Bl 4y
FINRHE , LA 300 45 i 4 5 B 1 S L2 o VDT
6 AR A B A s £ Ak E g . VR
M5 znuABC 5 18R K (1) 6k 25 T AL PR B A% 98
W ITH » znuABC #: 1 B8 4 S — AN 45 R I 12 4k
BT CE W B G 7 2 P O, 51 R B0 e R
N, FEERAP /N R e 52 B 5 B0 TR IR A,
B 55 9 v0 1] 18 o] 5 7 32 b R 40 i AR B B B
Tt — 2 7 RIS UC K IALE] . ], 3 2
{1 L A s 1 i) ) BEL T &5 T b s £ BB R R A
AT DL 1E R FE VD T E R T i bR, AT B gk
— R ZEN,
1.2 FHEREHEERMR UC R

I R B A A i DR R TR R B B AR I R, T
DA 48 F 4% Fh UC s 8 AL fig v 55 UC AH O )RR
SE 53 AR T )8, 3 Ik R TR TRR HEAT AR A
JE B SRR O PR B, P DL JE I R s ) I Rl e g AH
5 M1 iz 3 285 I 57 s A 55 ) B FH B2 8 UC Sh s il
121 IL-7%#FER (T /MR UCHELAR  IL-7 & —#f
Z [ PR R 7, HL AR R 5 UC AH 5% (15 3k 5 2k
R, bR (ECS) RIE IL-7, B /& 5 ik
IL-7 52 44 (IL-7R) [k B2 40 i 1) % & R AR 2 1 1 75
K+, fEUCEEF,IL-7RIEWE LI, FEE4E R

45 B B I RS 12 M CD4 T 40 i K 3 A A R HE AR
R o TL-7 AL F 3l 3 4y 55 1 R GA 7E CD4" T 41 i -
) IL-7R o 5 A 18 1 45 1 % (R RF A7 AE , T AN 2 1E
Fo A 25 40 g b 2R ak0 . IR, BT IL-7R 3 A
TE A ) 3o 4k 5 7 51 S 1 /N R 18 2 RE A R
RS PEBTIL-TR JUAR VA I /I B 45 W 28 15 24 (el |
WA B K G M 1 35 DR R /0 BRO B n] 00 1) 5 4
it AR SRR 0 B F B 5 . IR TL-7 HANDNA Y IL-7
Tg /NERAE 1~3 R B R Stk 45 %, AR
G v P b A PR A AR A B IR Y . IL-7 Tg /N R AE
8~ 12 J& & H B L iy It 2 A1 8] 81 g 3 i I, B
A5k PR 200 P 25 R R DL G 3 TR ek o 26 6 bk L2 4
ML IL-7R (9 B3R5 UC ik e A ot R, dE
IL-7 Tg /N ARG BT 1 fif T 20 M A 3 1) 45 1 %
RIFALEL, BT 9%t X5 T 20 i Th g B0 A 1) TR 7 42
LSRR -
1.2.2 T 4052 1K o B (T cell receptor o, TCRa) %
Al B (KOD /N B UCHE TCRo KO /)N B H K H
R NG M 45 T 9 12 AR T S Y Th2 B 5% I VA
T, 5 ANUCHARL, HREEXFZER/R T4 mE
fE . 4~6 A, 2] 60% ) TCRa KO /N B 72 A2 8k
8, P15 MR 48 f 16 25 2%, DL AE 52 86 ) 1) i 6
B T3] 7 J2 F HE B 3 B bR B R e e 4 e
R A A 32 I . 75 SPF M5 H 1A 77 1 TCRa
KO /)N B B & PE 45 W %%, {3 78 GF 8% J8 36
1% (conventional , CV) H I A & A0, 24 SPF A=
f’) TCRa KO /)N B i J5 6 7% 31 CV IR B sy, /) iU
JE &5 g 9% B R HE IR R s X SRR T R AR
TR TR AE Y o] LLB 1E DLJS A 8 H 1 &5 g 2
AP BRI AR it o

X TCRa KO /R BEAT 1 JLAR T+ T4 .
TCRo KO /) RARF H 48 1145 24 Hh FE KA 3 mg-kg ™' 7]
A T AIR 40 B3R O A L g IR Y. B IL-4
PR 1) G g v T AT DLE i 4 il Th2 B4 41 i 57 1
7 A SR A 25 i 98 1R R RE IR R 2H 2R3 2 el st
M A sk E D G5 R ARSI 45 E
B 24 B 1 R A S BT DAY AR B Al Bk = 1) TCRa KO
NER 2 T 9 AR e — S T E i ] IL-1oUB
TNF-o 1 IL-4, [ i i 5 7= 42 IL-10, X TCRa KO 71
R AR PR AR Y
1.2.3  Wiskott-Aldrich £ &% 5 [ (WASPYKO /] it
UC# A Wiskott-Aldrich %5 & it H& ANUA o
SR B, T HL 22 I E B SRR IR, 5%~ 10% I &
LSS 7 R FEP . Wiskott-Aldrich £7 A5 B # Bt



$F45% FE5H 2022F58 %!‘ﬁiﬂ';ﬁti Drug Evaluation Research

Vol. 45 No.5 May 2022 + 1013 -

Z WASP 5 ik — M A7 G [ 1) WASP, 128 H 2 it
20 fRE A A N 2T BT WASP7ENLEN &
REW EEAY R, g0 M52 3 L 0E
MESEEFELZ AR GEECEZE, 5AK
WASP = #1181, 129 SVEv 15 5§t [ WASP KO /)N iR
4 F I I E RS 7 %, TE 6 R I AT L8 B 58
AAMNEE ZAE R JORE 5 N UC AHAL , T 98 i 42 45
Jo s 2 DA K% 225 W 1% R WS 1 4 2% H Th2 B2 48 i B8 -7 11
FrE . BN S WASP B = A0 ¢ 1 57 B0 K
LT 240 R 1 P T 40 B T B8 2k A& 45 1% 4% R A 1
ME— JF A, J& SR 78 R B WASP KO /N R A K A 7 4h
L E il A 86 FEE R T bt kT o B R Y A
T 5T UC Ko AL AR 35 /2 Th2 L4 f K 7 7+
1> 5 NS AR AL, A A 7 35 DR 3R B 1 — 3 40 8
G A S g &, A AR R T 4 AN R AR
2 i ) R S

f81 H WASP KO sh#xt JLF G I7 Fug E4T 1 it
Fio B R IE WASP B R B SR R e R
WASP BB 14136 1T 40 Jf 5 , 7% 48 31 48 SO0 R 5
/N ER AR Y A5 45 5 i 4% I A A B A A AT T 48 B 1) 1E
B IR 59, 100 X 1 4 R WASP (5 e 1 il 4T A 1)
AN RN B S i 4. BhAh, FEFIUC B
A BAR KT (9 W Bl 1k B R g , WASP KO /N R & 1 %5
T T R 1 1 R T V5 9T S R B AT AR A 5 i 4% ek b
Y IR, 8D TL-4 1y T4 2 (IFN-y) [y 7= 2R
B J5 3 5 DU TL-4 AR AT B3 R TL-4, R 4L 8 Ji ]
SUGEBRY. BREURIA L R IL-10 Bl A B A 1
WASP it [ 8 ISR G % 248 M 1 5/ > B rpomT DL e 4 B
W7 &8 1 ¢ ) R AR
1.2.4 % H i} 25 % % [F 1a (multi-drug resistance
gene-la, Mdrla)XO /N UCHL A Mdrla 9t 4H
Jitd 5 T P 4 25 (4 (P-glycoprotein, P-gp) , 1% £ [ 7] §%
18 SRRV KN o T o i AL . Mdrla KO /MR
7£ SPF I35 R 9 414 25% Sh1E 8 ~36 A W i &
A5l 9%, i AE GF R iR AN AR o B ) 2H 41
52 I A R G AN AOIR A M 2 2k, [ I pE A 4G
Fir P9 () 5 55 Bk B R85 . Midrla KO /S B2 4k
PR b Bz 40 B 2 B B A T D IR RE T 3K S A B R )
(AR RN T AR T 40 B i 2/ B s,
SHHER THRENRS, N S5 L % . B
T = P-gp, Rl T 15 F Treg U U111 &K & , ANIfT 7=
e BIThEENE Foxp 3 BHE Treg 40, /> 7 IL-10
FEAE DT 28 )RR 745 fizp i 28 e /N B I T 4
il Mdrla Bt Z ELAXAE TECs H Bk = Mdrla 5 301 45

J¥ 98 T g 7 B, 3X 3 B G 3% 240 R R VR 1) P-gp £E 45 W
RIOOKEFRE T REEM. ZH KD
Mdrla KO /N R 985 1TV B 240385 45 i 9% 20 230 3
ERFAERT . 7E DSS #/N B UC B8 w7018 B8 7 IE
WA JSRE 2% A R ¥ 0] i P-gp IR IE , PR BE L A
A0 P B TG e B U 2 4 40 B A AR R IR . X s
FHEIR, Mdrla KO /NPT H T uls b 5 Bk o fg
B A5 1 24 4 B 9T DL % ) B A R B TR T I AE A
B,

12,5 IL-2KO/MNR UCHEA  1L-2 & CD4' T 41 il
P A R — P A 2K R Y A0 B R e R T Ak
ST P 84 B0 SF 3 5 U B . TL-2 KO /NERAE 4
W RTAFIE AR B I, WJE P8 TR IE 50%. R/
BR7E CV IR 85 b ] 9% 2 6 JH R A, B A RN
100% [ 45 i K, AHAE GF IR P AN HU B . X b 28
il (1411 PROE R AN 2H 2 224 A8 5 N UC A B 2 (1 A A8k
Z b BLAE RS BRI E AR A B & k. (E 1S
RN 2, GF 8L A FR 1 IL-2 KO /N R I H
i 15 I 24 Pt 25 5L Ak £ 40 o 3 A L Ok B I A 4
SAERE BRI R . SPFHE T /KA
TE 17~20 JA B I 4 FF 46 H BLGE g 2 0 , S i i 32
T 48 B A B 240 Jf (1) 38505 R A T 45 2 R i A 3
S T 41 i AT R A S8 B SODR 20 e R 3 Y X T
BT o {E IL-2 KO /N BR 98 0E 2614 K 45 17 DC 41
Ji 38 A0 4~5 %, I AE T 246 M A0 B 4 o B 3 58 4R
EHLRY,

C&ME TR IL-2 KO /NS5 i 4 7™ R
RE SRR AT . BEFE R, 5 AR AL B /N R T
2,4,6-—fH5EM- 08 H 8 A % 1 IL-2 KO /N R 2R
T i3 R 45 2T aEBT B A R R v FE BT
PTT DAY Y18 90 , 5 W R [ 4 2 CD4'T 4
Jid K TRN-y A2 i b A B . e ok, 75 8 Ji g IL-2
KO /NRARH K ISR Z e iy, 1 B
A L3 TFN-y F1 TNF-o [0 72 2E B, 6 A J5 B R Pk
gl 5 A 200 i — 0 B B
1.2.6  ##IM: G EH a2 T HRAT (Gai2 DKO /MR UC
B Goi2 KO /NRAE 5~7 J& 8 2= 30 0 2 1) 2
TEPETRIB ML I R R AL, 5 UC B A ML IR IR E
IR 2H 250975 B SRR AE 0355 &5 B 15 5 bk ES 4 i R
H M oz 2 RIS T e R RROIR A i 2 K DA R B S ik
s ¥ Gai2 KO /N BB IE CD3' T 24 M 7 1 31 42
PEERFE/NR AT S EUCREL AP, G AR B
YT AL - 2 45 ) Gai2 KO 7N R 45 i 48 26 AL 1) o1 32
W R 7, H R IR R 2 B (ipopolysaccharide



+ 1014 -

$F45% FES5H 2022F58 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 45 No.5 May 2022

LPS) %5 3 5 I B 480 i 39 55 A1 £ TL-10 #9802 o A
B A= R/ R 2R 0k 2 45 (OMILND v 43 B 11 17 B 4
Ha v LR Gai2 KO /N R 5 52 45 11 9 11112 281

X Gai2 KO /N R HEAT UC 25305 56, 78 243
S5 % 77 T EUAS T AR ZE R . Gai2 KO /)N BRI i
VES RS ML AH B H AT B T, S B A
PEIL-10 B9 7= A= 39 m , [5G 25 1 98 3 02, iR
J7 J5 CD4" T 4H i B2 3G 5 15 2] 7 ], [3] i v 44 1)
Th1 %! CD4" T 41 M T- 37 n= . A Gai2 KO /)N i
SRAT 1) 25 o s 1 85 35 0 X6 B 5 5 (%) s e 1 8 7
RBT 2 D4 245/ R 45, & I AL 2 B &
JEA SRR RIERE . K, &R Ag, 10
Al BAF SR REAT UC IR TT 2 2 B s a7
2 AEUCHEREMAM LKW Z TP~
REIN

X T8 B HT 24 (first in class) , M T 26 1) & B3
TER B B HE i3k 3 8 75 EAE B WA Y b AT 2 08
ilE (proof-of-concept) » LAIE BH 12 5% 1% 24 ) ¥ ¥ 1 24
R NI R IE SR ARk 4 o X Tz, 2
AW, 30 T ORTE Fh B AL BRI A B W R )
TRV AR AR RSP Fh i , e 2510 5 B WA SGHE i A
A SRSy, 7T LA VR 8 R 52 R 3 P ek H
[E]5 B A AT 25 30l

E AR UC 3115 1Y A Bl T 38 25 90 1 A F WL
il {H B PR R AE BUM UC I RIT %07 e — &
(100 Je PR, 45 1) ) B — (%) B A A B AR S0 I R T
e V2 3R] DL 3 Bl WA 28 R Il R 22 T £ it
AT, EAE Y R E 2 R, )P iE BN R O K,
P55 TR S O A 2 ) 5 R R AR 2 e A . ]
i I A R R e R 56 R ok DL ) REE A IR
T 4, v DL 2590 45 AN 8] () UC A58 b g 47 2523
PEAl 38 3 AN [5) FR 5 0 5 5 AL, 7T DA SE 4 Hb 07
L RIR T I E . IR AEAN [F] S5 % T R AN ]
AR (1) 24 200 SR, T DARE S ) SIEI6 2 R 8 M I AT AR
HEAL 7 8 ()R 25 0 SIE IR 45 SR ) s s o e Ak, PE Bk
Z R B B AR B v R T Al A R e ) P B A R 1
BN, T 0T H A s 4 R AT S RS I A . A
9 2H 2305 P 2 5 AT DATRIN UC R S0 1 R 22 i
BT A2 200 B 2 25 S0 T2 il e 45 R 2 R
B ARG OLT , BRI R R 0 1 B B FR HOT
S ME R R{ VR 5y o Ak, T g5 I AN R A 7
T A= T L R 958 s RN 2 WL 8 A% 1 7 THI A7 E AN
[F) , HHE2 %65 g P9 AS [RD S A7 3 A7 2 20 3 2 Ay A o4

AN TR ) UC B R A7 D0 Sk i, 2 A5 FH AN [5] F AR

BYVE Al A 5 259 AR W IT 3R, 5 SRIERBL TN O
TS s COME PR b — M 72 50 112 Ja AT 296
7 o FESH YA T B 45 25 I AN RE AR R U 254
(I R AL 5 B4R TIUBTS 45 24 Be Wit 7 245 9 i AR AL
il AHEATE = 5 UCH R B 41 (20 5 Sk AR
BYLLAR, 76K 18 1 A5 1Y v 3R 4T 24 3505 58, T g
T RE S R 5 N B0 AH DG I B 2% 1 e % R B 5 (3D
M T AR ) 2H A AE B2 51 PR UC AH 28 MR 3R
4, EARAR AT RE R I tH 5 I R UC 7 BEAH B R AE
{H & TE AN [R] (1 S 56 % m Rk = ] B 51 (D 3
R B e 25 W06 9T 7V AE DG 1 o ) B B SR
FAMLE , DA R AR 56 2% 55 5 11 PR 2% 05 [ AH 56 M, 7E 30
VIR R oG

FR4E H A7 ] (LA 72 UC shps Y, L K Bl #& UC
TEAE 71 WL 98 1 3 g, ] DA SR 43 R e
LU, £ UC ¥R 97 B S Bk B A L 10 3 7 A 1Y
HAT SIS TE . TE 2 R BB B AT DAAE H 26
H SR R B L £ S5 AR S AR AR R 3 AT O A A i
6, 3X Ay e A R 24 4 Ok RRE S RERBE T 1 RP O
ERTER . M TIRIEZ MM s,
A LAE — 048 A /N RS RS AT R T . T e A
A SE - LEBE T S B AL, 40 T 48 i
FHUC A% 4% IL-7 Tg 7N B TCRa KO /)N B WASP
KO /MR Gai2 KO /NR BN IL-2 KO /MR, B 4l A 5
) UC Wi F Gai2 KO /N, f 18 BEFE Th BE A5 UC
A& Mdrla KO /N o EASVEE R, /N B 57
P53 1 Tt 1R 37 9 B (U GF SPF 8 CV) #4445 ]
A SR, B4 /N BR 4 W A B I M AT T
FRRE %5 . fn R As e 25 W) Cln v 25) 16 S Tl o B8 500
YEFALEE OL R 62255 3 80/ B UC Y AT R 2
FIEMIER. 5 H KRB, th 2238 B 252
Tt A7) R R 2 B ) 5 T s ) [R] 7)  R R []
AT SAUA 25 i 98 W B RR T . A TE MG 5 B 45 i R
A5 r L5 30 R A 38 24 096 T 4 it ) T & AR
B, a0y b B, 3 — 2D [ 7 rT LA R BT K 3
YIRS, W ER AR S  FE /NS T AR 5 AW
AEACLFE AR v, DR e mT LR G fe Bt B T
R B AT LUK 3% 245 ) 15 2 AR 2 v il ik
BHE 25 SR o AR UC B3 il AR IR 56
3 FHiEE5RE

AR, UC TR YT 25 W R 156 H 1 (IND) 223
BT JRIGIRZ R IR RS R AT
SR R VI RS (1) KR , 72 IND H Rk 2
ZE R HEMER . B AENI RS, i AER



$F45% FE5H 2022F58 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No.5 May 2022 + 1015 -

SR TR, B % AL AR IR R 25 300 7T, B ATAE IND
F AR P RS NAEAE — MR IX, o2 AR I R 22 42
PEWEFT , BAL AR R AT RAE BT T, N D98 25 1) A1 3%
P AT DL e 43l i i PR3 96 E o IR AL 2 A T
(K, £ B A REREAT 1Rl PR X 6w Gl 3 D T T3
i PR AR » QSR8 AT 78 90 BOAT R S, /838 AT
A HER L 0 2 5 il ARG 1 32 K E R A
RS AN R Bl B R AL B B . UC R
i R ATF FE AR A B Al 8, X /N 70 5 A v 245 A
1T A BTSRRI T BRI A 22 245 W) A
AL T AR W R, T AR R
P Je A S A1 5 T DA SR FH e 5 R I3 ] it ok 5l ) A
R, [R) I 75 25 RS AR B B . S AR IR R 24 3
PP BB 2% H 02 D3 24 I PR L S (AR (45
A R AL I PR 75 SR T 24 e bR T i A
IE RN

MBEHRR AL FAREEA SR

S3E Rk

[1] Chow D KL, Leong R W L, Tsoi K K F, et al. Long-term
follow-up of ulcerative colitis in the Chinese population
[J]. Am J Gastroenterol, 2009, 104(3): 647-654.

[2] Goyal N, Rana A, Ahlawat A, et al. Animal models of
inflammatory
Inflammopharmacology, 2014, 22(4): 219-233.

[3] Galitovskiy V, Qian J, Chernyavsky A I, et al. Cytokine-

bowel disease: A  review [J].

induced alterations of a7 nicotinic receptor in colonic
CD4 T cells mediate dichotomous response to nicotine in
murine models of Th1/Th17- versus Th2-mediated colitis
[J]. J Immunol, 2011, 187(5): 2677-2687.

[4] Ilkeda M, Takeshima F, Isomoto H, et al. Simvastatin
attenuates trinitrobenzene sulfonic acid-induced colitis,
but not oxazalone-induced colitis [J]. Dig Dis Sci, 2008,
53(7): 1869-1875.

[5] Elson C O, Sartor R B, Tennyson G S, et al. Experimental
models  of bowel

Gastroenterology, 1995, 109(4): 1344-1367.

[6] Tahan G, Gramignoli R, Marongiu F, et al. Melatonin

inflammatory disease  [J].

expresses powerful anti-inflammatory and antioxidant
activities resulting in complete improvement of acetic-
acid-induced colitis in rats [J]. Dig Dis Sci, 2011, 56(3):
715-720.

[71 Mann B J, Burkholder B V, Lockhart L A. Protection in a
gerbil model of amebiasis by oral immunization with
Salmonella  expressing the galactose/N-acetyl D-

galactosamine inhibitable lectin of Entamoeba histolytica

[J]. Vaccine, 1997, 15(6/7): 659-663.

(8]

(9]

[10]

[12]

[13]

[14]

[15]

[17]

[18]

[19]

Mizoguchi E. Chitinase 3-like-1 exacerbates intestinal
inflammation by enhancing bacterial adhesion and
invasion in colonic epithelial cells [J]. Gastroenterology,
2006, 130(2): 398-411.

Watanabe M, Watanabe N, Iwao Y, et al. The serum
factor from patients with ulcerative colitis that induces T
cell proliferation in the mouse Thymus is interleukin-7
[J]. J Clin Immunol, 1997, 17(4): 282-292.

Shinohara T, Nemoto Y, Kanai T, et al. Upregulated 1L-7
receptor o expression on colitogenic memory CD4" T
cells may participate in the development and persistence
of chronic colitis [J]. J Immunol, 2011, 186(4): 2623-
2632.

Willis C R, Seamons A, Maxwell J, et al. Interleukin-7
blockade
inflammatory responses in experimental colitis [J]. J
Inflamm (Lond), 2012, 9(1): 39.

Watanabe M, Ueno Y, Yajima T, et al. Interleukin 7

receptor suppresses adaptive and innate

transgenic mice develop chronic colitis with decreased
interleukin 7 protein accumulation in the colonic mucosa
[J1. J Exp Med, 1998, 187(3): 389-402.

E, Grusby M J,
Spontaneous development of inflammatory bowel disease
in T cell receptor mutant mice [J]. Cell, 1993, 75(2):
274-282.

Dianda L, Hanby A M, Wright N A, et al. T cell receptor-

alpha beta-deficient mice fail to develop colitis in the

Mombaerts P, Mizoguchi et al.

absence of a microbial environment [J]. Am J Pathol,
1997, 150(1): 91-97.
Shimomura Y, Mizoguchi E, Sugimoto K, et al.
Regulatory role of B-1 B cells in chronic colitis [J]. Int
Immunol, 2008, 20(6): 729-737.
A, Nagakura Y,
accelerates development of colitis in T-cell receptor alpha
chain-deficient mice [J]. Eur J Pharmacol, 2009, 615(1/2/
3): 241-245.

lijima H, Takahashi I, Kishi D, et al. Alteration of

interleukin 4 production results in the inhibition of T

Nishiyori Ichikawa K. Piroxicam

helper type 2 cell-dominated inflammatory bowel disease
in T cell receptor alpha chain-deficient mice [J]. J Exp
Med, 1999, 190(5): 607-615.
Mizoguchi A, Mizoguchi E, Smith R N, et al
Suppressive role of B cells in chronic colitis of T cell
receptor alpha mutant mice [J]. J Exp Med, 1997, 186
(10): 1749-1756.

Sheikh S Z, Hegazi R A, Kobayashi T, et al. An anti-
inflammatory role for carbon monoxide and heme
oxygenase-1 in chronic Th2-mediated murine colitis [J]. J
Immunol, 2011, 186(9): 5506-5513.



-+ 1016 - $F45% FES5H 2022F58 ﬁﬁ-i‘ﬁﬁti, Drug Evaluation Research  Vol. 45 No.5 May 2022

[20] Dupuis-Girod S, Medioni J, Haddad E, et al. [31] Luadviksson B R, Strober W, Nishikomori R, et al.
Autoimmunity in Wiskott-Aldrich syndrome: Risk Administration of MAb against alpha E beta 7 prevents
factors, clinical features, and outcome in a single-center and ameliorates immunization-induced colitis in IL-
cohort of 55 patients [J]. Pediatrics, 2003, 111(5 Pt 1): 27" mice [J]. J Immunol, 1999, 162(8): 4975-4982.
€622-e¢627. [32] Varilek G W, Yang F, Lee E Y, et al. Green tea polyphenol

[21] Nguyen D D, Wurbel M A, Goettel J A, et al. Wiskott- extract attenuates inflammation in interleukin-2-deficient
Aldrich syndrome protein deficiency in innate immune mice, a model of autoimmunity [J]. J Nutr, 2001, 131(7):
cells leads to mucosal immune dysregulation and colitis 2034-2039.
in mice [J]. Gastroenterology, 2012, 143(3): 719-729. [33] Rudolph U, Finegold M J, Rich S S, et al. Ulcerative

[22] Klein C, Nguyen D, Liu C H, et al. Gene therapy for colitis and adenocarcinoma of the colon in G alpha i2-
Wiskott-Aldrich syndrome: Rescue of T-cell signaling deficient mice [J]. Nat Genet, 1995, 10(2): 143-150.
and amelioration of colitis upon transplantation of [34] Bjursten M, Willén R, Hornquist E H. Transfer of colitis
retrovirally transduced hematopoietic stem cells in mice by Galphai2-deficient T lymphocytes: Impact of
[J]. Blood, 2003, 101(6): 2159-2166. subpopulations and tissue origin [J]. Inflamm Bowel Dis,

[23] Tuin A, Poelstra K, de Jager-Krikken A, et al. Role of 2005, 11(11): 997-1005.
alkaline phosphatase in colitis in man and rats [J]. Gut, [35] Dalwadi H, Wei B, Schrage M, et al. B cell
2009, 58(3): 379-387. developmental requirement for the G alpha i2 gene [J]. J

[24] Nguyen D D, Maillard M H, Cotta-de-Almeida V, et al. Immunol, 2003, 170(4): 1707-1715.
Lymphocyte-dependent and Th2 cytokine-associated [36] Ohman L, Willén R, Hultgren O H, et al. Acellular
colitis in mice deficient in Wiskott-Aldrich syndrome Bordetella  pertussis  vaccine  enhances  mucosal
protein [J]. Gastroenterology, 2007, 133(4): 1188-1197. interleukin-10 production, induces apoptosis of activated

[25] Panwala C M, Jones J C, Viney J L. A novel model of Thl cells and attenuates colitis in Gai2-deficient mice
inflammatory bowel disease: Mice deficient for the [J]. Clin Exp Immunol, 2005, 141(1): 37-46.
multiple drug resistance gene, mdrla, spontaneously [37] Fritsch Fredin M, Vidal A, Utkovic H, et al. The
develop colitis [J]. J Immunol, 1998, 161(10): 5733-5744. application and relevance of ex vivo culture systems for

[26] Tanner S M, Staley E M, Lorenz R G. Altered generation assessment of IBD treatment in murine models of colitis
of induced regulatory T cells in the FVB.mdrla” mouse [J]. Pharmacol Res, 2008, 58(3/4): 222-231.
model of colitis [J]. Mucosal Immunol, 2013, 6(2): [38] Voelkl B, Vogt L, Sena E S, et al. Reproducibility of
309-323. preclinical animal research improves with heterogeneity

[27] Nones K, Dommels Y E M, Martell S, et al. The effects of study samples [J]. PLoS Biol, 2018, 16(2): €2003693.
of dietary curcumin and rutin on colonic inflammation [39] Chateau T, Feakins R, Marchal-Bressenot A, et al.
and gene expression in multidrug resistance gene- Histological remission in ulcerative colitis: Under the
deficient (mdrla”) mice, a model of inflammatory bowel microscope is the cure [J]. Am J Gastroenterol, 2020, 115
diseases [J]. Br J Nutr, 2009, 101(2): 169-181. (2): 179-189.

[28] Saksena S, Goyal S, Raheja G, et al. Upregulation of P- [40] Erben U, Loddenkemper C, Doerfel K, et al. A guide to
glycoprotein by probiotics in intestinal epithelial cells histomorphological evaluation of intestinal inflammation
and in the dextran sulfate sodium model of colitis in mice in mouse models [J]. Int J Clin Exp Pathol, 2014, 7(8):
[J]. Am J Physiol Gastrointest Liver Physiol, 2011, 300 4557-4576.
(6): G1115-G1123. [41] Bilsborough J, Fiorino M F, Henkle B W. Select animal

[29] Sadlack B, Merz H, Schorle H, et al. Ulcerative colitis- models of colitis and their value in predicting clinical
like disease in mice with a disrupted interleukin-2 gene efficacy of biological therapies in ulcerative colitis [J].
[J]. Cell, 1993, 75(2): 253-261. Expert Opin Drug Discov, 2021, 16(5): 567-577.

[30] Cruickshank S M, English N R, Felsburg P J, et al. [42] Lin J, Hackam D J. Worms, flies and four-legged friends:

Characterization of colonic dendritic cells in normal and
colitic mice [J]. World J Gastroenterol, 2005, 11(40):
6338-6347.

the applicability of biological models to the
understanding of intestinal inflammatory diseases [J]. Dis

Model Mech, 2011, 4(4): 447-456.

[Friesdt | K]





