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Abstract

AIM: To explore the therapeutic effects of a new
selective cyclooxygenase-2 (COX-2) inhibitor
PC407 on rat ulcerative colitis induced by
2,4,6-trinitrobenzene sulfonic acid (TNBS) and
its possible mechanism.

METHODS: A rat colitis model was induced
by TNBS and ethonal enema. The rats were
randomly divided into 5 groups: normal group,
model control group, celecoxib group (18 mg/
kg) and PC407 groups (9, 18mg/kg). Celecoxib
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and PC407 were administered intragastrically
once per day for 6 days and the loose stool were
recorded. All the rats were anesthetized to sepa-
rate colon, thymus gland and spleen on the 7th
day. The body weights of experimental rats be-
fore anesthesia were documented and the mac-
roscopic and histological changes of the colon
were observed. The effects in treatment groups
were evaluated by loose stool rate, colon index,
ulcer ratio, thymus index and spleen index.
The protein products of COX-2, tumor necrosis
factor-o (TNF-a) in mucosa were analyzed by
immunohistochemistry.

RESULTS: In comparison with that in model
control group, the body weight was increased
significantly in 18 mg/kg-PC407 group (258.9
g vs 223.6 g, P < 0.05), but the loose stool rate
was decreased markedly (30% vs 80 %, P < 0.01);
moreover, 18 mg/kg PC407 significantly ame-
liorated the lesions and pathological changes in
colon caused by TNBS, improved the indexes
such as colon index (5.03 + 1.26 mg/g vs 7.60 *
2.07 mg/g, P < 0.01), ulcer ratio (24.69% * 2.83%
vs 36.13% * 9.64%, P < 0.01), thymus index (1.96
+ 048 mg/g vs 1.08 £ 0.32 mg/g, P < 0.01) and
spleen index (2.85 + 0.33 mg/g vs 3.87 £ 0.96 mg/g,
P < 0.01), and down-regulated the colonic muco-
sal expression of COX-2 (30.6% = 7.0% vs 67.4% *
1.2%, P <0.01) and TNF-o (19.5% +3.0% vs 52% +
4.7%, P < 0.01). PC407 at a dose of 9 mg/kg also
could improve the above indexes, but the effects
were less than PC407 at 18 mg/kg.

CONCLUSION: PC407 has significant therapeu-
tic effects on TNBS-induced colitis in rats, and
the mechanism may relate to its regulation on
COX-2 and TNF-a expression.

Key Words: Ulcerative colitis; 2,4,6-trinitrobenzene
sulfonic acid; Selective COX-2 inhibitor; Immuno-
histochemistry; Cyclooxygenase; Tumor necrosis
factor-alpha
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B BY: VLS A s M SRR A B 24 ) 77 PC407
2$2,4,6- = #K K A5 BR (2,4,6-trinitrobenzene
sulfonic acid, TNBS)# 9 X S5t 5 45 X
8957 HOGFR T H AR,

Fik: RATNBS/CEH# 26 KAk
i AR IR B E TR, AR AR
21, Bk HA kst B AA(18 mg/kg)f2PC407
8974009, 18 mg/ke), ig &2, A X 1K, %6 d,
WEMAZ I, R FHTR, REXR, &
BRRAEm. IR JARE, WA M L)
AR IR TAC R LS B LR B S PR, e A
CENE Y EE S o0 ) EEE & )Y
FEHAE AT Z BT AR IEAR. KA SR
LA F T7 A 2 7 FE R 2R A6 B-2(COX-2)
Fa i 7% 3 58 B T o(tumor necrosis factor-alpha,
TNF-o.) %4 ZAL.

LER: SRR, 18 mg/kg PC407:4 57 T
A R PR 25 XK R AR = T % (258.9 ¢
vs 223.6 g, P<0.05), AT A £ F(30% vs
80 %, P<0.01), & K K2 W 40 LR B B s 22
FRE, QBRI HISH(5.0311.26 mg/g
vs 7.60%+2.07 mg/g, P<0.01)% 3t % H(24.69%
+2.83% vs 36.13%+9.64%, P<0.01); [l &,
PC4077% 97 7T *F 345 By K 92 5] A2 69 IR 2K 45
(1.96£0.48 mg/g vs 1.08 £0.32 mg/g, P<0.01)
Fo BRI X (2.85+0.33 mg/g vs 3.87+0.96
mg/g, P<0.01), B FHIEMH X K R &M EER
COX-2#sTNF-ou# A b & ik %(30.6% 1 7.0%
vs 67.4%+1.2%, 19.5%+3.0% vs 52%+4.7%,
P<0.01). 9 mg/kg PCA074L T VAR & VA L3544,
PR A A 18 mg/kgiA .

Z518: PC407xITNBS/ LB 5 504 K Rim k
0 KA AR R BT, HAUE T AR d T T A
COX-2%& TNF-ou 89 & ik, M 22 45 0 K .

X219 EFHIVESB 2B, BmEHEHA,
2,4,6- ZFHERTERR,; B HPLE; REAT, M
JEIRFEE Fa

E37F, BT, TR, T, SR, 00, HSER. ERMiE
BH5-2157IP CA075 TN B B S AR BB SIFLEAT

M. HFRENEIAYE 2008; 16(12): 1287-1293
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BTt (ulcerative colitis, UC)J&—Fh 1=

T 23 ME 9% (inflammatory bowel disease, IBD)
1 —FM 2 W AESEUCLL A & %k R4t
TP BR 858 DR 28 AH A R R 7 EE R I O SR
P H T, UCHIZyMindT ik @ 3K IR
21, SR AE S AT K 25 (non-steroidal anti-
inflammatory drugs, NSAID)F) N IEfEBR R Z
L R 2GR i R 44 W (cyclooxy genase,
COX)KIF D HTFN IR 1) 5 i, 2%l i 0 X
L SRR AR RIS 25 R COX-1F1COX-2
WATEFEE, I COX- 1 #1277 2K 1K i 471
R, MR EEEA R N4 .
U H AL 45, 3k hy B o HASE FH ) 32 2 A
PRI L PEPECOX-24WhI R (U FE ke H Al . &
S A A5 )2 ek 28 P b 1) 9 U TR v 2R R 11
COX-2ZZ il RAE ]V, T ke Bk 22 1 G
FIEFEPECOX- 245 5 AUCH)IG T A AT LA
LA VI AN JRE O, [R] I IR B A 24 400 5 B2 1)
HACEA B RN, H2A AR COX-2
FH TR T 25 R8T o AR AN R, ASTA)
JOH iR FR 36 B C O X2 3B 71 1) ‘22 4= 1k o A+
BT AR SR IR G AL, 5- 0%
RENLE A Sy B ER IR IR COX -2 77, 51256 2 1
4-[5-Z8HE-3-( =5 T ) - 1 - -t e - 1 -5 ] A
%, BIPC407, FICs) cox/ICso coxa M 14.4, FEFER
EATII2A5. A SLE HIPC407 igifiyT TNBS/ &
R 5 T 10K B P 46 i 28, R SLva T 15 H,
WL R H 23R H].

1 RT3

1.1 A Z2SDK R H v BN RARTBCA 5 DY
TP RS Sy, PCAOT A LI % 14T
B, a3 U 418, HPLCI & 4l
197.5%"; ZEAEATAMTNBSIA T-Sigma’/s 7
FUKCOX-2% S BEHUAIE T Abcom A 1l Hudit
N TNF-ocEMaifb gk, BHAISABC /4l
AR & FID AB S (537 G008 1 1 LA A4 T
P IR

12 Fik

1.2.1 BEA G R R ShH o 9 8 SDRRS0H
(230-250 g), BEHLAS A SHL, FFA1105, B E
TR B AL, FE ok 5 A P 41 (18
mg/kg)FIPC407iA7741(9, 18 mg/kg); PC4071H)
S 27 FE Sk AT HERE N 5(100-200 mg/d)
ot F AR RUGEBITTAE €24 h, IEHPOK, G
INF (3% 1E 5 0k FEZH) S KRR IR B, FHTNBSH1400
mL/L ZRERE N, S S Bk & i g s Y, Jpse
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B, & SFMIE - 2305IFPC407 TNBSIFE S8R SRz M S5 B0a s VER 1289
Wi £ E
FCOX-24 22
Jm AR A%
S48 FlEmg/kg) FEERC ERREHme/g)  RHLL) BALES(Img/d MBS M(my/g) ﬁ;;oggf’@
T AR IR
NE=C:| 0 4.95+0.53 0 3.45+1.12 2.07+0.68 YTy
il 80° 7.60+2.07° 36.13+9.64" 3.87 +0.96° 1.08+0.32° COX-2 /2 ¥ 4% 84
BREMOTHE 18 60° 5.38+3.11¢ 28.15 +5.98° 3.74+1.18 1.87+1.11° ;gﬂl‘éﬁgﬂg
S E rE
AN C d C c d >
PC407585548 9 50d 5.26 + 1 .08d 30.78 + 7.26d 3521 .25d 163+ 0.87d T
18 30 5.03+1.26 24.69+2.83 2.85+0.33 1.96+0.48 PECOX_247 4] 7l

°P<0.05, °P<0.01 vs [EF2H; P<0.05, P<0.01 vs EHIZH.

300 -

a
250 F b
200 |
150 |
100 |-
50|
0
RRAE 9 9 18

IEHH

R (g)

(mg/kg)

PC407
(mg/kg)

B 1 PCAOTHRBELEBRARKRENE M = 10,
mean = SD). "P<0.05 vs FERIZH; °P<0.01 vs IEFHZH.

6 hii, 7 Aligts TAEF R K. ZERE A RIPC407,
FERTIK, Fr86 d.

1.2.2 KL 2 AT SEWRRHTE 20 K
5 2 S K BRI A T, A ROW AR A 0L
IUETR, IR RS CRERREE K 258, 1T
JIE R MR 1) 4R ES em & i, Rk h i i &
L% BT e, IUE A AW, SRR S, 15
UK 32 S i 35 1A, BA8 em & 7 it
H(mg) LLRRBRBUEHT A AT (g) b 45 4R 4L,
A8 em& stz AR 8 em 4k i T BRI LL
it LE (%) BEAT GE v AR WL 545 11 AL K s
RIS, 40 o/ L ] o 25 Wi AL B, A1
EALE, U), HEGL (. RN HOR BRUBAT . i i
Fraat aet, LAOK UM =60 )19 57 2 (mug) LU JRR I 350
HUHIT R BRAA 0T 5 () by JLE 350 M IR i 5 kAT e v
1.2.3 SR 36 IEHSABCILRT R
Re A G, RS AL AT S D) R R 32K
B T3 mL/L H,0,3 130 min, 2K EME T4
W, FE T HRBURE R, ke
WEIE2IR, R 2 W 5% BS AR 20
min, 7853 0Pt K BRCOX-2. TNF-o—$i(34
21 1 200%408), 4°CRERG FH A=Y = A
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PriIgG = iR 20 min, JSABCHE &4 = L%
20 min, f)a FIDABYE G W EE W6, 1]
EHI7E30 s-2 min, LA #2082 [1H0.01 mol/L
PBS(pH7.4) /8. VIR &R RE YL, HiR
RS A6 JE BRSO K, — H 2RIE W, s
3t . IPBSAVEE —HufE N B X . COX-2
A4 o G 500 =, 40 s n] A > g, B
) BT B A A 12 BB £ R B R
TNF-ou S E 3 Sy 20 it 52 DA Bt kL. SR
MUFENLEB R G D W, Y68 X 400) N
ISP S L S | B R L A EAY KRR
0 6 2 (IS 44 00 oL/ PR ) 40 B B0 X 100%), 4
H Llmean+SDF K.

it A0 s AmeantSDE R, KH
SPSS10.04t TR AL B, 14 20 1] L5 R A 56

2 BR

2.1 PCA0TT 45 1 £ K R — Rk A 69 %ol BRI
R K U LR B M A O AR A, R A P i
%, W23IRMEA R, WERFFL R 4250 98
A BHME XS 2 (18 mg/kg) K B 1R B B
NIRRT, 55 5-6 R 2 K3 43 K R A bR 7
2; PCA0TIRIT2H.(9, 18 mg/kg) K B4 1 R B H B
ABIEFRAE, £52-3 REGAEFEIRGE B 2K, 54-5
RIEATH R, WIS B /RPCA07 R FE K E A1 fig 4
&5 W 28 K R R A 28 (3R 1), SEIG AT & 41K
B G B MR 22 5, TNBS/ LB 5K it
P M 4 W 9% i, REARDGE IR ZH KRR R T R OE
WAL B R B (P<0.01, E1); 1IPC407iRTT
41(18 mg/kg) nl W 2 B 1145 17 26 K BRI A i T
F%(P<0.05, K1) .

2.2 PCA0TT K R 45 M K #0875 AF A BIRLG IR
K U BESE L B DT BRI BRI AL,
RGN 2 A8 JK M 5T 22 b T W )35
by FESRFEAT B VERT L (18 mg/k ) he e i 4
JELL SRR O T RO LN RRIRTE, 2 Ak nT

x¢ F 3
PSRRI ARG
YRR,
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WA # B 5
KEBTERE
ot vk ko B
P COX-247 4] 7
PC407, FFMIA
A TTNBS/ T
B ik 568 71k
.

c > |

2 PCAO78TS B ISR REAVEIERIAIRRE . A: IEH 4, B: MM, C: ZEREHRIATTA(18 mg/ke); D: PC407ETT

ZH(18 mg/kg).

3 PCAOT3BTS At B KRV EIFRIRAELRHERE x 200). A: 1IEH4; B: BRI, C: ZEREHIGTL(18 mg/kg);

D: PC407/5TT41(18 mg/kg).

DL G e 00 KT, 35 5 T R AR ASE 2 4 A i
4i/NP<0.05); PC407¥497 4H.(18 mg/kg) K45
P AR B R, W RE G B R R, AR LR, W
R BTG W S L, AR T K i R AR /N AR
KB, 35t TR A A5 75 %o W 2 R 2 o 3 A PH
o PR A A G M4 /N (P<0.01); PC407I0YT 419
mg/kg) 55 2E R AT BHPERT (18 mg/kg) R A il
TNBS/ LI 3 1% 1) 45 i 41 2R K k45 40 ik 4 e g
B30 RAEE P R, O I R R
WIRAR(FR 1, B2). SRR L, ZEok 5 A B 44
2 (18 mg/kg) FPCA07IAT41(9, 18 mg/kg)
S8 0] 0 0 52 6 M ot i M 4 Ml 9% 5 | I R 2 A
(P<0.01, 1), (HALPC407GIT41(9, 18 mg/kg)
AT o M A M o 5 R R T B O, HO18
mg/kg PCA073RIT AIAUR 5 0 13 (P<0.01, & 1).

2.3 AR FERE WA HER (45 1 W
N, BRI AT K SRS b R 4t i)z ek, T
R ZATEHE, MR ™ AT, RN R
NIRRT 2R, BRSO R, gk
Fr A BHAPEXS A1 (18 mg/kg) K Bl &5 I 2 58 4y
B OR, RARTR A AN, MR M R AR T, &
JBE K FE N S AT R MR MR I PC40TiRY T 4iA
7218 mg/kg) K EL45 W RR B Gl 2R 2 WL, A2/
I3 IRARAN e R, MORANI B S K2 I IE W, &
L R RIS )2 9 0 At IO R P R A, AR ¢
ST S S A 75 St P 2 R S5 SR 5 A B P e 2 (18
mg/kg) W] B (KI3); PC407VATT41(9 mg/kg)
FE KA B E X R ZH (18 mg/kg)HEYL 45 BT
MR RS — B, MORTE T BoR.

2.4 FF LS KK R A IECOX-24=TNF-a#y
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bty

B 4

B MY AR IR IECOX—2F0TNF-afYZIA(SABC x 200). A, B, C, DRI HCOX—21F 20, Rz, 2t

JATTA(18 mg/kg)FIPC407IATTZH(18 mg/kg); Al, Bl, Cl, DRI ATNE—a 4, MR, FEREARIATTH18 mg/kg)Fl

PC407]AIT4H(18 mg/kg).

Kok HIEHE AL LG, B BRI B
JECOX-2. TNF-affBH R T =i(P<0.01,
%2, E4), 2R EAHIFEN, SN
LR, FEARE AT PR 20 (18 mg/kg)n] B
KR BEECOX-2. TNF-off)BH Pk ik %
(P<0.05, %2, Kl4); PCA0TIAIT41(9 mg/kg)B&IK
KM EECOX-2FHPE R A %.(P<0.05), {H 5 %E
S B A5 S M 4118 mg/kg)AH24; PC40TIATT
ZH(9, 18mg/kg)X) K B & E TN F-o ) FH P K ik
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SRR LB Ol W {2 (P<0.05; P<0.01, %2, [K4).
PC4077497 41(9 mg/kg)5 FE K A PH 1 xof R 41
(18 mg/kg)BHE & ik R L M2 7, ok
7E I SR,

3 1Tie

UCHE tH 5 T A 380y AR v s 2 —, 3L
Poi R SRR YT 2590 R 1 — B BF A L s
feo IRBE. AT, OERSEZ RRA R AT LS| K

mi:A2E

PC407*TNBS/Z
B F 00 K R
T KT
YER R AT, LA
) 7T 438 i T A
COX-2%TNF-a
0 F ik, T % R
YL
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W@ 75 5. % bk 2B R P 225 ke A AR
AFF R A A,

Horix it o2, 5%
B BB A,
FRA X H®LE
W KA A
TR0 ERE L.

$8 ABmgrkg) —PDERORH)
COX-2 TNF-o
IERAH 95+35 7.6+£2.3
| 18 674+12° 520+4.7°
EREMATH 9 39.2+58° 31.6+6.4°
PC407585548 18 415+18° 30.7+25°
306+7.0° 195+3.0°

°P<0.01 vs [EE4H; °P<0. 05, “P<0.01 vs 1EHI4H.

UC, X L6[R 3 n] fefil & — AN E 2 i1 v fo e i
P2, PR, RGN, TRIBIHE B4 i 4%
Z 5 7 IR, X e 41 MR P A
F R F (W TNF-o, TL-155)FH 98 RE A 5T (i 371
BRE, =155 5 4 SR RN 28 s AR,
COXR AL VUM B A by iy 1) i 2 AR I e v
(PGB, B IMIEHE o, COX-25UC
RS SV R . COX-2 184 I, 5 EUIR
B FARE, AUHCERY, RAELE DR Al
0 % 45 P i A 2 B A% 9 M A K iR IE C O X-2,
I HLAE JIE WS 20 1 45 i [ A7 )2 R0 L TR) e 28 WA
COX-2 mRNAK XKV W] & TR g g e,

H AT, UCHIIGIRIG YT 29 24 =2, AR
KSR 9 AW (S-H IR, MR it e
) BRI R AR B i, HhFEK
P 55 ) FH G 28 00 1 37 (6- S FEPEE NG, B FHT I A 455,
AT 1 51 AN B S #8 BR A A S K A
BOABUCHI IR 25, Forb, NHECh 12 I
AW 1R 8 20k 2 DL COX I AR Bk
= AR T I b RV A RN R,
ST AR AU CRIF AL 1 1 — 2Bk 7 A
HUCIHIT 29I 2 VeV, Pt COoX-24
HIFITFLE N FUCHaTT. Bl &R T — R4,
5- 95 FENHE MR 5 C O X- 2.4 31 3 X et
R T I E, 13 206 COX-21E PEMEIL T2k
EATTA KN B IPC407™, I 15 T 5K
B EUCHIIRYT .

KT BTtk 2Rk B EC O X-240
HlFIR T SR MEU C i — BUrE AR & Y, o
Cuzzocrea et al' [{IHIF 7% &5 5 i 7% FE 508 A ] LA
il 1 FEARCOX-2 M RAMEA B K Pk U C
KB 0G A JIERE S, M Reuter ef a/™” ]
3 AN [ 400 R JEE 1 32 6 1 C O X -2 4 il 37 (. i
FEANHAT AT AW wkit K BUCHIGYT, 453
3T 24 ) B3 AN () R I T S A O 1) 45 i b

IEFETECOX-24HIFRNAIT UC L R (1) ikt it
BRI FAN— SO I SR R AT s — R R ST
R I R A A I 2R G s I 39 FLAR Y 5
AR P, ARSI COX-2
FHNFEITC 5. cox1/1Cso.cox M4 24 71 5 KA
A, DA, B2 2% SR A ZE ok B A vty T N &
(100-200 mg/d)BEATH 55 LLA 7€ P CA07 (1) 45 24 7
OSSR, PC407(18 mg/kg)X TNBS/Z
M7 S IIUCHT 2R %, PC407(9 mg/kg) s %k
HAT(18 mg/kg)iRyT B 2, #R HXTCOX-2
(R BEPEAN LA BB ITUCH SRR, HARIRIT
T LR 5 U C K B 45 19 0 5403 4 0 . P AN
EYFINA

0 i PR 2K A 2 U C 77 28 i R S 1 %6
S (1) G Bl 2R 5 B0 22 40 B DR T [ R s A
gk, BRI AR H TR A B, T R4 T DAy
W2, 7EU CIIA SR S JE s bk 3 i
YEH, Hrh HUCK RE VI IE K 40 a1 3= %
ATNF-o*" BEFER I, RAERA I E R
COX-23 Ik SR, FHICOX-231% nl LA 5
5 4T A 6 S i, 70 B 5 1 s 4T 6 TN F-au
AT it DR PO A S SRR D I 2 S 0 AT 1
WY BRPC407(9, 18 mg/kg)fE i 2 F% K BUC
FEAIAE JE N M P TNE-auff 35 i, 2% I L A )
I 5 20 R R 1 2, U0 G2 S L, AT 42
JWr T 9 I N, X 0] g & VR T UCIRHL 2 —.
BA VK5 PCA073H I T UCHIVE LA, i
BT COX-21F I M 4% 14 1 m] fig 7 =X
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