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Abstract

AIM: To evaluate the preventive and therapeutic
effect of sinomenine on experimental rats with
2, 4, 6-trinitrobenzene sulfonic acid (TNBS)/
ethanol induced colitis.

METHODS: The colitis model of rats was estab-
lished with TNBS/ethanol. Forty rats were ran-
domly divided into four treatment groups (n =
10): normal control group (Receiving normal sa-
line, 2 mL), model group (normal saline, 2 mL),
5-ASA treatment group [100 mg/ (kg-d)], and
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sinomenine treatment group [120 mg/ (kg-d)].
After continuous administration for 14 d, the co-
lon macroscopic damage index (CMDI) and the
tissue damage index (TDI) in each group were
evaluated respectively. Serum Levels of TNF-q,
MMP-2 and MMP-9 were detected using ELISA,
and the expressions of MMP-2 and MMP-9 in
the colon tissues of rats were detected using im-
munohistochemical method.

RESULTS: The CMDI and TDI, the serum levels
of TNF-a, MMP-2 and MMP-9, the expressions
of MMP-2 and MMP-9 in colon tissues were
significantly higher in model group than in nor-
mal group respectively (all P < 0.01). 5-ASA and
sinomenine reduced the CMDI and TDI (1.30
1.16, 1.00 + 0.82 vs 6.50 = 1.27; 1.10 £ 1.20, 0.90
0.99 vs 5.10 £ 0.74, all P < 0.01), and decreased
significantly the levels of TNF-a, MMP-2 and
MMP-9 in blood serum and the expressions of
MMP-2, MMP-9 in the colon tissues (35.37 +
4.44,32.50 + 491 vs 74.72 + 5.30; 2.44 £ 0.83, 2.50
+ 0.82 vs5 10.40 + 2.10; 5.88 + 1.84, 5.32 + 1.81 vs
15.85 +2.39; 1.30 £1.25, 1.00 + 0.94 vs 5.00 + 1.41;
1.50 +1.35, 1.40 £ 0.97 vs 6.30 + 0.67; all P < 0.01).
No significant difference was detected between
5-ASA treatment group and sinomenine treat-
ment group.

CONCLUSION: Sinomenine reduces signifi-
cantly the levels of TNF-o, MMP-2 and MMP-9
in TNBS-induced colitis in rats, hence produces
good anti-inflammatory effect on colitis in rats.

Key Words: Colitis; Tumor necrosis factor-o; Matrix
metalloproteinases; Sinomenine
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A RAFRLT ALK mL, 5-ASAL %
F5-ASA 100 mg/(kg-d), ka2 T H M
120 mg/(kg-d), E4:# F14 d. M BB KR L
B KARTS 54545 36 F(CMDI) w28 47 52 445 45
#(TDI), ELISA##m| f2 75 TNF-a. MMP-2
FaMMP-94-2, % J% 20 2240 3 sk 4] 45 Bp 20
2MMP-2#aMMP-9#4 % 1% .

ZER: A Kk {CMDI. TDI, f274 TNF-a.
MMP-2/#MMP-94 &, & HBLEMMP-24=
MMP-9 £k ¥ £ % & T £ 21 (39P<0.01),
5-ASAFeF kAL 2855 CMDIA=TDI(1.30
+1.16, 1.00+0.82 vs 6.50+1.27; 1.10%1.20,
0.90+0.99 vs 5.10+£0.74, 35P<0.01), F{& o
A TNF-0.. MMP-242MMP-94-3 & 45 #2042
MMP-2F2MMP-944 %A (35.37+4.44, 32.50
+4.91 vs 74.72+5.30; 2.44+0.83, 2.50+
0.82 vs 10.40+2.10; 5.88+1.84, 532+ 1.81 vs
15.85+2.39; 1.30+£1.25, 1.00+0.94 vs 5.00+
1.41; 1.50+1.35, 1.40+0.97 vs 6.30+£0.67; 3%
P<0.01), 5-ASAL L Fikmu 2 7 L2 H %
it & L

it HEAER ] 2 AR L I X K A TNF-a.
MMP-2F=MMP-94 %k ik, *F K R %M X &A%
BAFAGI KAEA.

REEA: SR MBAREF-o; EREEER
P, R

BEM, RIEHF, B R, BN, @i SEENSISEA
SERSERECHEEOER. HRENEIAE 2008; 16(30):
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FREPEM (inflammatory bowel disease, IBD)
TEAFETZ L W K (ulcerative colitis, UC)
5w % Bi(Crohn's disease, CD), Ziztfk. &
55 o % FURS A0 B D 2w, O i iE dE
RS PE R VER . BE T4 8 B W (matrix
metalloproteinases, MMP) & FLA7 [ 41 Ho 4h
H T > (extracellular matrix, ECM)ZUMN K]
— Bl N IKEESS . i R4 ZE C MR AR i 1 22
ZMMPRE, AL 2 3 300 365 5 B il
IR, 51 R A ot T J . iR SRR K
-ou(tumor necrosis factor-o,, TNF-a) /& AN 155
I VE I A SN IR 2 PR 40 L BT T T
(sinomenine) & M 2575 XUIRE TS I A= 0k

A, ORT AV e T8 T 40 . S 38 220 A7 AN ) R £
. TR A B A R P K
GBI ARG BAE A, A B BURAIST
VR SRR I mT 3 A 5K A B
ST LA, T SRR 2 I P B
2R, T HECEAT BRI LD, TiE S ol A
R, RARAN IS B R ARG, ASRAT S AR
SORERCASNE, W RETCRORITE. DA T 4R 5 A
Xt JAREVE W 1 A HAT YU AR A, A
SRR PP ST S5 98 K BB, 5 Tk
224, HATAR R SERRIE I, LS4 98 K B TNF-a
AMIMMP [R5 K75 IO A AT T R 52 .

1 SRIASE

1.1 ##F 15 & SD KR40 (BRI 3)
WSz oLy, PR TR 180-220 g; 6T RS A7
(I P IE V5 T 24 5 TR B A 71, 20 mg/ 7, No:
Z4300278); 5-2 /KW IRk (5-aminosalicylic,
5-ASA), LA 2 A PR A, 0.25 g/, No:
H20010061); 2, 4, 6- —fif H KT (trinitrobenzene
sulfonic acide, TNBS), Sigma/A #]; MMP-2,
MMP-9 X TNF-a, FFIE %9 ik (enzyme-
linked immunosorbent assay, ELISA)IAF & (17X
- AR RS R A F]); MMP-2, MMP-9—
P AP A 0 B I O 1 35 (SP) B R
FIEAE R B AR EYH AT A F]); DABEIR
A LA E ARG R A ).

12 7k

1.2.1 =8t 5440 KRBENLIY o h44l: 1
WAN). B (M), 5-ASALL(C)TH BERZH
(S). KHTNBS/ LB 45 i RARHLD KR
N PEEFRD wk, ZEEA%EK24 h, #4430 mg/kg
Fltip 30 g/LI I EE 2280, BRI, (51847, K E
B2 mm BN LN TR A H B
8 cmib, IEH AHBEANAFIEL KT mL, IR BEAN
500 mL/L Z/§%(30 mg TNBS)I mL. #4424 h/i5 JF
G, ig, FFR1IK, 5-ASAFIT B iR T AL BEER
K, WRBEA10 g/L, 1EH A 5 HAA 2574 2
/K2 mL/H,, ig, C41100 mg/(kg-d)5-ASA, ig, S
120 mg/(kg-d) 75 g, L5 24514 d.

122 #AKE: ig 14 dJa, 25 A%EKIS8 h, 4t
BEBhW, KA, B50(1500 r/min, 5 min), B4 I,
-75 CARAERAAS. W 45 W, Wi R IT,
UKAEBEER KB VL, BYMUR AL ] AL 212 emiCT
40 /L2 SRS v ] i, Al a4 .
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1.2.3 %ol # % BELISAVER K & s [ EEEX R

MMP-2. MMP-9 5 TNF-aft] & &, 43871 ]
FEEAE. S 4 UL 2 SPYE A I K L 45 i 2 47
MMP-2. MMP-9[KIE, %3857 Ui W #1E,
PBSACE—HiAE A B X I, MMP-2FIMMP-9
BH P 208 S b (L Bk €, R 2207 T, e
A my b ERIA.
1.2.4 #Ax3F 0 &5l RIRIES P55 (colon
macroscopic damage index, CMDI)* Wl 4245 iz 75
MK B, 422045 HR B (tissues
damage index, TDI)P A7 i ) FrHES (1, W&
P~ R R AR, s 4 U DAY
HRY) v o TARRE B NS, T Y Al x 25 4k
DX BB AL IE S AN LI 23 5ol AT 18k, T $k2004
A, LL16D H B0 M A T AR AL 7E400 £ T
KA 40.1024 mm?) T BH 2 40 i %5,
BB 104 s, BOLIAE . SKH BUR YRS bR
Ve, Yeto b oy adk: 0 = BIPE, 1 = 55 FH Mg
th, 2 = FERHME, 3 = SRPHMEGL 0 Rk D) d%
JIT D0 BH 1 440 PR e S ) 7 3 25 SR 0
= BIME, 1= BHPEGE M 1%-25%, 2 = BHYE4H
26%-50%. 3 = BHPEAH L 1751%-75%, 4 = BH:4H
J 47 76%-100%, RE5K D) 3L A5 DL 2
FIFoR, HiEES).

it A s Uimean+ SDE R, EH
SPSS13.04¢ 1t 73 BT 8k A1, SR HH B DK 25 07 22 43 #1
K5, LAP<0.05 4 Feil 24 X.

2 B8

2.1 K ACMDUATDI#E % 114 413 45 S LB
TEME, TR SR, IR AL, B
T (¢ = 14.436, <0015 SR, JpRess g, 5
AP LR, R e K ] S, BERE K5t
ek, SRR, 5-AS AT BERRLL(r =
9.565, t = 11.524, ¥P<0.01)354 A [FIFLJE %
e, W E SR I RE G SN B, A1 R A SR,
/b, R AR LK R, BERE St TE iAW
. 5-ASAYLE T ERAL R I C B3 2= etk =
0.669, P = 0.512)(CMDIVF4r W3 1). B F WIE
WA LR e, A RESIER, WA JE
PRAAHEZ BRI, 5 =5 (MR AN e, 5739 1
L WA EA DR E A R, RN R L
S5 KNSR M. B R A2 IR
PEMET, R SRR T J2 A7 R & R i
U C A M R N E TR R A R, T A
H L PEIRTE, BRRBEIR H 45250l MRk b,
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D4R FIE(mgrka) CMDI DI

NZH 0 0.30+0.48 0.20+0.42
M4 0 6.50 + 1.27° 5.10+0.74°
CH 100 1.30+1.16° 1.10+1.20°
SH 120 1.00+0.82° 0.90 +0.99

°P<0.01 vs N4H; °P<0.01 vs MZE.

BB BT B, o] WS 1, HIRAE
42, S51E A A B 2 i@ = 18.233,
P<0.01). 5-ASAZLFITS BEHRZH 25045 AN [F] R L 1)
G, RO BRI T AR M i 2>, IRk S5+
s, 7oK Bk, AR T 2 b R i g
WG, W AT s, S A LA,
T2 BT = 8.994, £ = 10.726, $4P<0.01).
5-AS A5 T HERAL % 5 W E (e = 0.406, P
=0.689)(#1, Kl1).

2.2 KA FEMMP-2. MMP-9% TNF-o.#) &
B IR, BRI MMP-2,
MMP-9 & TNF-aff) & 34 & W m (c = 14.25, ¢
= 15.549, ¢ = 23.926, ¥JP<0.01); HHIR4] L,
5-ASAY KR MEMMP-2. MMP-9 &, TNF-a
(& W] S AR (e = 11.174, ¢ = 10.454, ¢ =
17.985, ¥JP<0.01); SHEAIZ LU, B K
FUALEMMP-2. MMP-9 A TNF-ou 15 &) 1 i)
A = 11.109, £ = 11.117, £ = 18.468, ¥4P<0.01);
5-ASAYLEH ALK UM MMP-2. MMP-9
M TNF-of) & s e, B %= Re = 0.171,
P =0.866; t = 0.689, P = 0.500; ¢ = 1.367, P =
0.188)(#2).

23 KRALHELEMMP-2. MMP-9%) &£ [F
WAL A SAMMP-2. MMP-945 /b B4 59 1)
Tk, WFLHEWE. T )Z 05040 fn
A, DA RRIE N 3, MR E D ER
5. SIEW AR, A S A2 MMP-2,
MMP-9FH 1 IA W & 3 =i (e = 9.242, ¢ = 21.418,
¥IP<0.01), == ZLH3 A AE 5 A0 X1 b b
MFETE, TERAETREAN, LA
W] WARIE, T ERIE T MM A, 40
Mt g /b RIA. 5-ASA4IMMP-2. MMP-9f{]
FIE B EMRT AL = 6.195, ¢ = 10.033, 1
P<0.01), T HEMRLMMP-2. MMP-9ff) ikt
FAL TR (r = 7.442, ¢ = 13.148, $41P<0.01),
5-ASAZ 57 HEA4IMMP-2. MMP-9f{) ik TG
B ZE R = 0.605, P = 0.552; £ = 0.190, P =

B4R e aliRiE
F Ok AR Re A R
TNF-a % @ i &
ik, FF X et al
HRiE F AT
AL 2 7 HINF-«B
FHMMIETNF-a
mRNA#) 33, vA
HBAKTNF-0 &
b R e s ik
A et aliRiE Fik
BB AR A G da e
IE-1BF T
B E Rk mn
MMP-24=MMP-9
#y &Gk, Mk
B E Rk mn
it A5,
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WA #H g 5
AFFRE RSB K
S50 K e ek b
B R AR AT

T, 5+ 55-ASA
MEvbdk, Mgk
AR F AR
#7ak, EAAH
N

1

NERIBEEISIEIETIHE x 200). A: IEH2H; B: IR, C: 5—ASAZH; D: & HiH4H.

xR 2 ARSBHEIMBEMMP-2. MMP-9RETNF-ofI=S (mean +SD, 7 = 10)

24 FIE(mgrkg) MMP-2(ug/L) MMP-9(ug/L) TNF-a(ng/L)
N 0 0.76 +0.44 2.83+1.15 23.54 +4.20
MZE 0 10.40 £2.10° 15.85 + 2.39° 74.72 £5.30°
CH 100 2.44+0.83" 5.88+1.84° 35.37 +4.44°
S78 120 2.50+0.82° 5.32+1.81° 32.50+4.91°

°P<0.01 vs N£B; °P<0.01 vs M4A.

x® 3 ABREBHREHELMMP-2, MMP-9BIRIX

(mean = SD, 7 =10)

4R FIE(mgrkg) MMP-2 MMP-9

N 0 0.60+0.52 0.50 +0.53
ME 0 5.00 + 1.41° 6.30+0.67°
CH 100 1.30+1.25° 1.50 +1.35°
SH 120 1.00 £0.94° 1.40£0.97°

°P<0.01 vs N4B; °P<0.01 vs M4A.

0.851)(5&3, 2-3).

2.4 X ESH HEHIHTNF-o 5 45 1 4 20
MFRMMP-2 2 IEAH K (r = 0.950, r = 0.982,
P<0.001); 545l RN MM P-9 £ 1F A
Fe(r = 0.929, r = 0.986, P<0.001). R 4 iz
ZIMMP-2 5 IfLiEMMP-2 2 [FAH (@ = 0.941, P =
0.000); 4% 741 2\MMP-9 5 Ifil ilFMMP-9 1 1E A 2%

(r=0.879, P =0.001). 75 BB TNF-o 5 1135 1)
MMP-2HIMMP-9 5 1IEAH K (- = 0.993, r = 0.999,
P<0.001); 54542 IFMMP-2FIMMP-9 2 IF
AR =0.843, P =0.002; r = 0.882, P = 0.001).

3 1Mie

TNF-cufe JEAE SN A I EE A 4 i R 7, ZEuCt
CD' i T TNF-ou I 0K 15 35 10 i, St vE 45
RIEB R TNF-alf) 5 RIE, TNF-ot5 A K
T 2 TH) 43 i AN T A SETB D A A S R, A
AR KR TINF-of S B TIEWd, 5
SCHRARTE — 3. TNF-o B A ) Z AEDEE, A
E1 A b N 76 IR R & 2 2 VA
e JE 980 4 MR 0K == 90 B, 9kl b
NPT, WA A R, s IR (A ey
(MLCK)", & [lFC(PK C) M 22 24 Js i AL iR
FIEE (M A PK) S5 i 428 5O S8 H B 1 Dl e,
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B 2 KEEHELEMMP-289ZRA(SP x 400). A: IEH4H; B: BRI, C: 5—ASAL; D: HEMRAL.

3 KESFHELMMP-9BIZRIA(SP x 400). A: TEHZH; B: HAIZH; C: 5—ASAZ; D: HHEMRAH.

B8 oo o R B o LG M, R I R S B e T e
AR BB e al" IBFITUESE. A TR K
JTEAT b K a0 it & IR A8, MR b, Bas
JH it A % i e B B 42 35 S5 R R, W e i
TNF-a &k H K.

T B R ) Bt 98 R0 S s I E
FOAE FH I e 4 5 AN A2 8 48 i DR -1 (o 34 4
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WA, 175 IR FELL R — SRS I 2
IEH DG, ST R G 2 B M HE 45y T 1) 1
FOA AR T HIIRE. F A FIKTNF-a
FAEM IR R N T -k BINF-k B)p65 % #44ir
FTie B-o B AR, w] 38 i F0HIN F- Bi P FHLE
TNF-o. mRNAJ# 3", BARTNF-ofE (R &
J%. AHFSE T RER 20T N F-ou ) 32 14 B A% T

vk P 2505 A G T
TIMELE K, A
K e Fo 95 7 4
BRI, RBFR
# % A IBD# &
I RAE G F ok
Fa B3, & RA T
RIFEEL P E A
. WEAMNY
b E AT
IBD# #7i& 12,
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AT ik
BT 5 B KA
EY 9% 15
5 8 4 A 3 A
), P4 R
T, A — R
%.

Y, I CMDURITDIRFE, 275 7 5 40 51
TNF-o K & %, et i F s 5.

TE A 8 RE 40 i IR 1 46 F R MM P s B 38
TS 5N R W5 s W R A 7 DX 4k
MM Ps 1) 22 1A B &b i 1 15 3 R L4124, Gao
et al"ESIMMP-2FIMMP-97E U CHh 5t 25 184
H5 RAEFL MG, AWFFBEA K FMMP-2 &
MMP-93444 iil, MMP-2FIMMP-9BH 11 2% ik %
A7 T 380 B T A 2 R0 R T 2 1 JE R I B 35
DR PRI . E TR RN L A i A
P G 5 A T A T, R 4 R P R A i
A LRIE. AR R IA B TR
H, ERMMP-2HIMMP-92 5 45 it 8 #5E [ J3
MMP-2% 5 L A 4E, 5 73 LR %
REVE RN, MMP-95 |t 45 s Be PE R 1Y), i
SRR E B 0 BB B R L, 1k 2O
P8 S . 3 SRR AR AT 28 1k A0 i v I 3
PH, B A AN Ty, 5 R e Mo JBE 4 A
BV . B RERR AL 40N 2= -1 S
BN E R 4 fEMM P-2 FIM M P-9 ()35 7 %k,
BELIE B /NG b R 4l TR, ARHIF 7 2 B 7 TR
T-FiJ5, MMP-2RIMM P-93 P 432k ) Gt 25 A,
Vi W35 BEBR BN HIMMP-2 HIMMP-9 1) 45 1 5 4%
W, Pl A L, B 1I-MMP-2HIMMP-9%}
45 A ZRE C M B2 [ figk, A3t &5 Jm i A0 280 s )

L A
.

1 % H WIETNF-o g5 42 EMMP-220F1
MMP-9BU Kk . AW K B TNF-o.
MMP-2FIMMP-934 I 25 14 1=y, AH OGP 43 T 3E
WITNF-0 5MMP-2FIMMP-9 & 1EA ¢, #2751
MMP-2. MMP-9¥] & BRI 53 W 5 TNF-o )
RIRBVVRAK. S5 R Wi BE R TNF-a 5] i
MMP-2FHIMMP-9 K &4 i, T2 e 20k s b
B, FHMECMI FEREAR, DR AFE. TNF-afi
HEMMP-2FIMM P-9 1) K IA 1R 1] fig 2 il i p42/
p44MAPK™, JNK. NF-kBHIp38MAPK™ 4%
FRSEIL. & H BT TS, TNF-o. MMP-2A
MM P-9 () 1% 1) & 25 BEAIG. 75 B mT e e aod 4100
I TNF-aff) & B MM P-2FIM M P-9 i) 77 4=
I/ D 9 A1 R Ak R 45 T 21 21, MHIECM
(I 5 e i, 24 T R0 B I i .

B2, S Mg 9K R REXG R, WA
AL, MBI FE A K M, K 48 A M R
T, R R B 2 35t 9 T 1, RIS TNF-aus
MM P-2FIMM P-9 1) 3% P &k 18 . 35 BT
e, A 8IH TNF-0. MMP-2FIMMP-9{]

RIE, WL RRAE N, RAFPURAE .
P g 5 40 I TNF-ou ) 75 B ARMM P-2 F1
MM P-9fR)FRIEAT 5%, (HELARKIHL] i 5 He 1Tk
20 AL
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