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Abstract

AIM: To investigate the expression of
MAdCAM-1 and nuclear factor kappa B (NF-«kB)
as well as the intervention of nitric oxide (NO)
donor DETA NONOate and GTN in oxazolone-
induced colitis.

METHODS: Thirty two C57BL/6 mice were ran-
domly divided into 4 groups: group A, B, C and
D. The oxazolone experimental colitis model was
established in group B, C and D. Mice of group
C were treated with GTN and group D with
DETA NONOate. The disease activity index
(DAI), macroscopic score and histological score
in each group were evaluated. The expression
of MAdCAM-1 and NF-xB were determined
by immunohistochemical staining. The plasma
nitric oxide (NO) levels and the MPO activity in
colonic tissues were also analyzed.

RESULTS: The DAI in group B and C increased
since oxazolone was administered rectally, but
it did not changed obviously in group D. The
macroscopic score, the histological score, the
expression of NF-kB, the expression of MAd-
CAM-1 and the MPO activity in group B (3.13
0.84, 20.31 £ 2.63, 30.29 + 8.68, 17.60 + 6.53, 3.83 +
0.60), which were significantly higher than those
in group A, respectively (0.38 + 0.52, 0.88 + 0.83,
7.38 £2.29,4.08 +1.30, 1.75 £ 0.25, P < 0.01) and
group D (1.38 £0.52, 11.13 + 1.48, 12.60 + 3.54, 8.42
+2.16,2.76 £ 048, P < 0.01), but similar to those
of group C. The level of plasma NO in group B
was significantly higher than that of group A
(54.51 +22.28 vs 32.17 + 14.88, P < 0.05), but sig-
nificantly lower than that of group D and C (54.51
+22.28 v5 88.53 +24.77,80.12 £ 19.79, all P < 0.05).
There were significant positive correlations be-
tween the expression of MAACAM-1 and the
histological score, the MPO activity and IOD of
NEF-xB (r = 0.786, r = 0.833, r = 0.833, P < 0.05).

CONCLUSION: The expression of MAdCAM-1
increases significantly in lumina propria of
colonic tissues in oxazolone-induced colitis of
mice. According to these results, DETA NONO-
ate may serve as a valuable biological agent for
UC treatment.
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%, MDA N EALRH BB R KRAARFES
LH2% %% 5. NF-xB# &k, MAdCAM-1
# % ik, MPOE(3.13+0.84, 20.31£2.63,
30.29+8.68, 17.60+6.53, 3.83+0.60)34 23|
2 TA28(0.384+0.52, 0.88+0.83, 7.38+2.29,
4.08+1.30, 1.75+0.25, P<0.01)#=D2i(1.38
+0.52, 11.13+1.48, 12.60+3.54, 8.42+2.16,
2.76+0.48, P<0.01), mC N 5B4L48i%. B
20 R FANOKRE & TAH(54.51+£22.28
vs 32.17+14.88, P<0.05), Wik FDAF=CLL
(54.51+22.28 vs 88.53+24.77, 80.12+19.79,
#P<0.05). BAAMAdCAM-149 kA 5 a5
##45. MPO& . NF-kB P65 1414 2 E48 %
(r=0.786,r=0.833, r = 0.833, P<0.05).
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HIsE, Mg H T8 97 I E A
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1.1 ## 32HC57BL/6 6 /MR, AE
6-8 wk, Jg B PY)JI K 2 4 943K 5K 2 )
La. &M (oxazolone)(SigmaA ), DETA
NONOate(Cayman ChemicalZA ), fidi&R H i
(glyceryl trinitrate, GTN)(*£14 2 i), MAACAM-1
PUAMECA-367)(BD Pharmingen/A i), £
F-kB(nuclear factor-kB, NF-kB)P65mAb(Sant
CruzZAwl), Huys 403 657 & (SP-9000) (b
RS EBARA B A A, W4i i3, 3, -
TR LR Z (D AB)IR A & (L T R A2 iR A
I ARABRA ), NOWRFI G #ELL LY
(myeloperoxidase, MPO) R 7] G B S 8 71
(P U A ERET ST T), UV-22015840- 0] AL
I3 EEA (B Ay W), BX41-32H02-FLB3 %)
WAABEADP12-PCRUB S AHHL R 48 (Olympus
A ).

1.2 7

1.2.1 SR B F R ik K32 S8/ b
BUor A 42 155 R IR AL, 3% e i 25 i 26 4
GTN T T4l FIDETA NONOate T #i4l. =
Heller er al'" 138 () )5 102 ST AR Y, 0, 1 d
IS FH 3% (w/v ) 35 s I P8 K 5 VRE I 150 nL/ X
f#. GTN J2DETA NONOate T-FiZH F/)> U iy
24 hiF4f, FER M LAGTN 2 mg/(kg-d)FIDETA
NONOate 1 mg/(kg-d) ip, JE4X FALHE.

1.2.2 YLE, KR AR AR B 45 Bh K 6938 BEHAC
AN R, KPR AL, R/ B3
BRI, FEIG3 d/ BB, 7 B 850l
T, -20°CUKFEORAE. /INERUITF IR 23 B 45 1 2 R T,
PRSI R BT Jofits . Fe K i Btz Al
Sz AR S SZ BT AR 2 Ll 33 B 2 ™ F A7
U1 emZe A7 42 R B AR e, A s BSR4 A
L — Bt 25 i 28, KllMPO. #OkayasuiF
e TS 2l FE £l (disease activity index,
DAD?, KB i1 EkstrombruE?, 4128145
FHIE et alMhRvE.
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A3, IR 0 7 - HL0, [ W AR &R A, AR
B T A Jhe A UG AR i ik A, LRI e %
HAMH, Wi HES HMPOM)E ).
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WA # 3 5 x 1 SENBAARBLAZTSY, MPOEHRINOIREHILEmean = SD, 7 = 8)
A AR IR A
BB SR B
R KIS BOSTH  MPOISHEU/Q)  IENOMEIumOl/)
Noéqf;ﬁ,] }1}4’; & CRNRA 0.38+0.52 0.88+0.83" 1.75+0.25° 32.17 £14.88°
W FRiawsr  GWEISERA 3.13+0.84 20.31+2.63 3.83+0.60 54.51 +22.28
i, mEASBA GINFHE 2.88+0.84 18.81+2.48 3.56+0.59 80.12+19.79°
5 o
2 ANO ) DETA NONOate T 1.38+0.52* 11.13+1.48% 2.76 £0.48" 88.53 = 24.77°

MAdCAM-1%
KeGRiE . BT
MAJCAM-14% %
R T miE,
VAMAJCAM-1 %
Fe kr 0 £ BT
T VAR A H Al
FL Wy o F o ¥eAn
W Wy i 9T BT
k849 1 i S 8 4E
.

°P<0.05, °P<0.01 vs TMERLSHZILE; ©P<0.05, °P<0.01 vs GTNLETFRA.

mLAH R PR AR B AREE, 0.1 mLXUZ/KE S
FIE, WAL DO P8, 550 nmik K AbLb (4,
53 LI 2 AR HE R O, THENO i
1.2.5 %9 2840 MINF-kBFsMAdCAM-1: 4t
AL SR UGS KAk R PR g
2, 1B WCH0.01 mmol/LETHE R £h 28 i 130
mL/L H,0,7H bk WU VE L A BEE : 1EH
iy AL NF-xB—Hi4 /0 ilIgG mAb(FiRE 5
1 1 500), 4 CUKF LI, MAACAM-1—Hi K K il
IR IgGodt AR AL © 50), 37°C i
2.5 h; NS BN AEY) F A P B InER
EbRIC BEREUN (125, DABRA(, ARG,
FEWRE MK . — F2RIE N, TR e . AR
SERG I BT A IR, £L0.01T mol/L PBSARHE—
PUE A= A XA, Y ImagePro-PlusE ) 14 43
Hrig gt e A U) v RO (integrated
optical density, L4){H.

St AR N AESPSS13.00H T4 14
B, v %ORR Hlmean £ SDE R, %R 2
2H 1) FHONE-WAY ANOVA, P 4H [ K FH R 56,
ZH IR A S H Spearman kA 20 K. SUINAR 56,
PAP<0.0545 4 vt 27 7 3.

2 BR

2.1 KRR ZADALF S TAL 1EH 0 AL/ AL
J R I vy, R PEIR IE e I &5 i 9%
HIMGTNA /N W 5 R P2 B 2 T %, R
hy i A el AN e T R R A, 58 L 36 16 O o 44,
DAIV/3iZ i T, DETA NONOate T- 741/ il
A 5T B BLR, DATVES) LU e 25 iz ¢ 411K

2.2 KARFe LA LR 2 IR BAE 5 1E 5 KA1/
SENHRGIETC FE LK I . BE RS R 5005 E 1, 11 %
WS I &35 1 9 L RIG TNVA YT 4L/ B 45 1 2 I T L
BRI BERE, RN 2 DA, A
WAL I3 W), TR AR B AT, RARVE Iy e T IR
X FE 21 (P<0.01), DETA NONOate |- T4/ il il
DL FR ALK, ARBERE Rtz 2 W, ol 5 i ),

RARVE 53 3500 Wk ] 25 g 9 28 S G TN-T- TR 3941
(P<0.01). 4122 b, 15 0 RZH /N 45 i e
SR, IRESIER . VST, R R
JET ST 98 i 41 MR, A LB R i, Gk
i 445 Jizp 9 41 % G TN P4 /)N Bl &5 W RIS b R 437
i R BERE iz e s, IR TE . HEF
L, F R A RN 2 LB A 43 AT 1R B 4
A% 41 032 . DETA NONOate T THZL /) L RS
DG IR bR 45107, 8 WL BERE, R WListiz T F,
BRARHESI FEAR IE 5, BB T 2 (140 iz
T/ ERD.

2.3 MPOE M Mk 25 i 58 270N BR 45 I 4L 2 1)
M P O P48 1E 5 56 FELZH /s BRI S 189 2 (P<0.01),
MDETA NONOate -4/ i 45 M 41 2R FIMPO
T T A W i 5 i 6 41 (P<0.01) LG TN T-Hi 4l
/NEK(P<0.05, & 1).

2.4 S ANORE WM 2 i 4 41/ BRUMEN O
TR PERLIE R RIS B 51 (P<0.05), GTNTTil
41 MIDETA NONOate |- T4/ i LIS NO S 1=
T e 25 17 98 20 (P<0.05, 1),

2.5 R LM B ENF-xB P65##MAdCAM-144
Fak RO RN RS AR L A, B
R A A A AN A S BN R IANF-
kB P65, % Mefi 25 )17 9¢ 41/ B 45 ) & IBENF-x B
PosSH AR, H b RIA RIS A, FHPEAN
0 JO R R R A R i R, DA AR Rk
. HGTNTHilE, /MR &5 mAENF-xB P65
F AT A%, T I DETA NONOate -1 Ji5 45
JFEIENF-xB P657 1k ] W A, 1A {855 % Wil
g5 1 2 AU LU G vk 2 8 X (P<0.01). 1EH %
AN L S5 R AP R S5 (PP), BEIE [ 45 J2 L 8 %
Bl #H R /D XIEAMAICAM-1, FhE F Rz 40 A
KIEMAICAM-1, M 25 17 5 A FIG TN
N5 PP, R 2 L W 23 B
HFRIEMAJICAM-1, TA{E W &= T 1EH 5 2
(P<0.01), MDETA NONOate 1Tl /s il 4% A PP,
FiEFE A 2 P LA MAJCAM-1%75 B B FRAK,
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1
D: DETA NONOate T-ifiZH.

x® 2 BLHNFENF-kB P65FHIMAICAM-T UEHILLER

(mean +SD, 77 = 8)

448 Wi

NF-«B P65 MAJCAM-1
EENRA 7.38 +2.20° 4.08+1.30°
e[S A 73 =| 30.29 +8.68 17.60 +6.53
GTNFieH 26.81 + 8.56 14.37 +5.85

DETA NONOate T¥14H  12.60 + 3.54" 8.42 +2.16™

°P<0.05, °P<0.01 vs GTNLETFHRLE; “P<0.01 vs LINERLSEAUSA.

LA {1 5 7% M 25 i 96 41 % G TN AH LL 0 e vtk
255 U (P<0.05). 1M H., MAACAM-1 LA{H 54148
30 = 0.786, P<0.05). MPOIH L = 0.833,
P<0.05)FINF-xB P65 RBH% EH(r = 0.833,
P<0.05)¥) B IEAI(E 1, %2).

3 1ML

RAENE Wi 235 XA A, i m) 2k 2
g M, I ) i N B, T 2
1 M M T 98 RE, Ik 40 i 1k Jlg 2 2R )9 B
e &M B AR . RS, A
KMAJCAM-157 74§ 53 PE R IE T IR R
(peyer's patch, PP). Ji Z bk (45 1) v N S i
ik, BABCR /ANl 200 B T A7 v 1) P I
AN MK THT, )38 i S AL 4R,
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AR I, MAACAM-17E % Mef 45 7 58
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PEFINF-xB P65 LA {H 2 1EHI G, 1X 5 DA IS
2 B 18, Arihiro er al % AR bR A
MAdCAM-1FRIEM TR IR, 1BD I 5E R 1)
ANEF K R IAMAJCAM-1. 78 A2KIBDH,
MAdCAM- 1L I H 7= HonT e/ 39k T2 4
J 5 P R 0 PR ) 5 % ) S A 1R Y8 H

ST, TF R BEL T bk 2 4 e M 2
(258 Bk — K B A iR 9T T, B
X5 B 43 1 (AR 6 T R T G R T IR
TR, Wibug i) &b 4> 1 -1(intercellular
adhesion molecule-1, ICAM-1) [z X H
(IS1S-2302, Alicaforsen) " Flfiod-¥ 4 19T
fA&(Natalizumab), {HJ& 474 i& W i Natalizumab
n] fig 5 SO I BEAT M 2k T .
T MAdCAM- 171 5 i &k i ik 1k, Al
MAdCAM-11k —AMEFF % 1& AR C A 0
U PRSP HIMAdCAM-1
[ R ILBE S, H A2 A8 E A NN O il
MAdCAM-1R3L [ 48,

CAAE (R BIF 5 445 7 1 38 4% 0 I A7 16 P9 2 4l
ML Zh fiE 55 BN OL i ¥ 1. ZETNBSH T
&5 R, NO-£ VD HrE(NCX-456) L3
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e 2
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KA A B4R resembling ulcerative colitis, is mediated by IL-13-

#, FAME, A
A — RN R A
H A

nReTE S 2 A R MR /EH. DETA
NONOateJsd TN O A 14 48 500 14 1 25 25
(Diazeniumdiolates, NONOates), iX—J5254) 1]
DATHUHTN O (1R TR0 22, 7R3 b vl B R ™ AR
NO. 7£0.1 molffMR£hZZ i (pH7.4)"', DETA
NONOateffJ 2 FEHAFEZTC K& 22-25°C 14y il &
20 hf56 h. ASEE /R KAUIDETA NONOate
FEATRLIFIGTN ] LI AT J) #i A HIMAJCAM-17E
JTE RN IE, AT R 1EH, 1 HRFLE
[IINOXIMAdCAM-1 4 il & 420, 3X 5 Oshima
et al" S LS RANTE. A, A B 53R
DETA NONOate ] LU I HIHIICAM-1, P-1%+
FAEFN A T IERIA, Wb A R SR AR KB
RINF 14k, AT 535 b B DS S &5 i 41

AP RIMMAJICAM-1 1% ik 5NF-xB
(P 2Rak B IE AR OG. XF /N BN He 4 i s 9 0 e %2
Tl sl &5 P 9 A7 PR F AR R B, A6 N P e
IRFE R ¥ (tumor necrosis factor-o,, TNF-o), 47"
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MAdCAM-1/RIEE N, SR, HAF 516 Fi&
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. TNF-o, IL-135 X N2 AR AH AR R, 18
I ENF-x B 3 U (NF-xB-inducing kinase,
NIK), &4 3 HNF-xB#IH] 1 (inhibitor-x B,
IxBoy) () B#fi#, TxBo 55 NF-kB p50/p65 57— SR A4 It
2, NF-xBBAL 241 iutz, 455 FIhMAdCAM-1
LR S0 T MAJCAM-1 (135 K 50415 NO
AT BRI A 40 M DR 5 A5 A AL
FIBAN G 5 3842 o0 2 Ik B LA & 1,
MIFIHINF-kBAMAdC AM- 1 s .
fib A S A0 PR U p38, p42/4442 58 54k R
(mitogen-activated protein kinases, MAPKs) 4% 5%
K7 WIS P1 ] BE th 2 5NF-k B ML DA v AL A
NOA S0 M5 7 FMA dC AM-1 R 544 F T
] K A5 4 ik 20 1) B A T B A AT B e b A s
MAdCAM-17EIBD 1 .
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FIE P 7~ FLAE i 38 R S s i LA AR A,
PIMAdCAM-1 AR AE G YT T DL b Ei 4R
. XIMAJCAM-14 T {EIBDIZ 1 2 5F 1 {11k
S AN IE RS, AR T8 ARIBD R
Joa P B AR B R, b it IMAJCAM-14)
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