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B-arrestinl 7 3215 PR R4S I A &k A= P b 19 1 &
AALES BT H/EA

B E & & KI¥ KTEH

WE BH#) K B-amestinl AEBHKRALHRLENPN P OHER,S A L4k - B-arrestinl - Bel-2
FEHFEBRATALERRRALHAGRBLR ALELAB(OMT) L ZEL TR H A £ h-p-ar-
restinl -Be2 54 G BB A RERURKALMA, HiE H20 ASDXAMMNSA44A: ¥ AEFHE
M6 A BAM6 R £V ERM6AFOMT A8 R, EFNBARFTER, AA3AXAHRAZMER
B8 (TNBS) it 4, OMTHX AL T AL EHEAMAEZH £V ESAXAL T2V EERERMET R
RUPEFAXAYAEBKInLET, BF ISX AEERXALHARAREZRE, Ao ALRA
ftfe Western £ B FEH K AR EB KA LW BRARFBRBTHEBKE S M A £ 4k B-arrestinl Fe
Bel-2 ik kb, R LEFSTBAWR, BYUM S F K &4k, B-arestinl #o Bel-2 R AABH & (P <
0.01), HEMME £k OMT 48 3 M 4 & 4k B-arrestinl \Bel-2 29 2 F TH (P <0.01),
H® S MK %4k ~B-arrestinl -Bel2 54 F@R A5 TNBSH S FRM KA LE M XL A4 ;OMT
% 8 MK %4k - B-arrestinl —~Bel2 254 FiE %, % OMT X & TNBS # F 9 EBRH XA LM A HMHZ

o

X@R 5 M B 44k ;B-arrestinl ;Bel-2;45 5 4 5 ,CD,/ T M8 ; TNBS % 84 4 1 £ ; A% 58k

Pathogenetic Mechanism of p-arrestinl in Experimental Colitis of Rats and Intervention Effects of
Oxymatrine LIAO Yi, FAN Heng, CHEN Xiao-yan ,et al Department of Integrated Chinese and Western Medicine, U-
nion Hospital of Tongji Medical College, Huazhong University of Science and Technology, Wuhan (430022)

ABSTRACT Objective To investigate the pathogenetic mechanism of B-arrestin1 in the rat's experimental
colitis, whether the § opioid receptor-p-arrestin1-Bcl-2 signal transduction pathway involves the pathological
process of experimental colitis in rats, and whether oxymatrine could attenuate colitis through this pathway. Meth-
ods Twenty-six SD rats were randomly divided into four groups, the normal control group, the model group, the
mesalazine treated group and the oxymatrine treated group (8 rats in the last group and 6 each in the others).
The colitis model was established with trinitrobenzene sulfonic acid (TNBS), and rats in the latter two groups
were treated by oxymatrine (intramuscular injection) and mesalazine (3 mL solution gavaged) for 15 days, re-
spectively, while rats in the former two groups were fed with equal volume of distilled water. Symptoms of diar-
rhea and bloody stool as well as colonic patho-histologic changes were observed, and changes in expressions of
& opioid receptor, B-arrestin1 and Bcl-2 in rat’s colon tissue and spleen T lymphocytes were detected with immu-
no-histochemistry and Western immuno-blotting techniques, respectively. Results In contrast to the normal con-
trol group, expressions of & opioid receptor, B-arrestin1 and Bcl-2 were significantly higher in the model group ( P
<0.01) ; compared with the model group, they were significantly lower in the two treated groups (P <0.01).
Conclusions & opioid receptor-g-arrestin1-Bcl-2 signal transduction pathway participates in the pathogenesis of
TNBS- induced experimental colitis in rats. Oxymatrine can intervene the signal transduction, which may be one
of the mechanisms of oxymatrine in attenuating colitis in rats.

KEYWORDS &-opioid receptor; p-arrestin ; Bel-2; signal transduction; CD, T cell; trinitrobenzene sulfonic
acid induced colitis; oxymatrine
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#HEME W 78 (inflammatory bowel disease, IBD) &2
FRR A8 VE B E AE , 4045 Bt 45 YR 45 B & (ulcerative
colitis, UC) F17 B B %5 ( Crohn's disease, CD) ,HJFH
MEFILG M A, TS HFIR . BE HEFRE
BNEEAEEZHEEAX. EHERUTFHGE
HEREERGR G EREAEIRER R, S
WEHNEMERTRATHBERHERNE T A
v S 09X i 8 LE R R A R o BE S SR, T BOR
EHBREE, NRBREHERRF Y . REMBHRE
BEMMHBERRNE CD, T AR EBLHRT
B SHBEFBEEERSKERC ™, # UM
# CD, T MR, Bk B IS b CD, T #
H, REMK B B R R R S, WU R E PR 18 1
Frr il 9 4E 7 . B-arrestinl B 15 97 1 40 M A9 A LA T
Gt B, A LARSE CD,T 40 Hu i 1 46 0 4 )
=", B4k % B W (oxymatrine, OMT) £ 4 #i % 1
BRI, B R T R AR . BAT
L WA AT (TNBS) R 1 LM R W4
fo RAEEL BE S B-arrestinl 75 4 AE % 1 5 4 BLAL )+
FITER] B KW © PT i & K — B-arrestinl - Bel-2 f§
SHSIERSE INBS i LB KRE N R HR
B 2 OMT i3 M & BT F 3 {& - B-arrestinl — Bel-
2R FEBMEL BREBEXRBEH R,

BR575 &

1 #B HEt: SD KK 26 H,SPF &, A (250 +
20) g, AR PARLE K F A B BB 2 Be S 10 3 4 +h O S 43
LIS A =V AT IR SCKY (3)2004-0007 {3 A i A
iE SYXK(%8)2004-0028 ; =it & < # B ( TNBS, Sigma /3
) ;3 B 21K L ST HUIA (Arcis 4 7, BP2145 ) ; B-ar-
restinl & 73 {4 {& ( Abcam /% &), AB32099) ;Bcl-2 £ 7%
R (Santa Cruz 2] ,5¢492) ; 37 A Bl H g 4 1k
7l & (KIT-5020, 41 B/ %) s K B 2 20 0 20 3 o (R
U+ 48, CMO100 ) ; RIPA 41 /41 41 &1 & 5 12 BUHK
(ProMab,Cat. No:SJ-200501) ;Bradford 4 [ ¥ & Il € i,
ME(BEBZREYHEARHFFT, Cat. No. PO006) ; KU I
B (EEHEMRRZAER),HHE 500 mg x 10 45/ & ;9
BEEHB(LHAMWHELLERAR), HHE:0.2 ¢/2
oL, FERIHES R, B OMT,

2 &k

2.1 FHYad (RN SD XK 26 REEHLS b4
A HPEFEMB(EE)H 6 R EHH6 R, EZVH %
416 H,OMT 41 8 X, B4R ILEER LA ITERN
(P>0.05),

2.2 Mm-S R TNBS ##, /K Momis
SR T R BREIN T . SD KRR ASK 24 h
J& 50 10% K& AR 4 100 g (A E 0.3 mL B4
BRRBERNRZ2 mm B REHITIHE
A28 cm, ¥ 0.6 mL iy 5% TNBS ¥ (% F 50% Z,
Bih) S REREARKSRE A TNBS /5
BARRBRERE, FFEEEE 30 s, BRI, B
SREiLSY TR, FHARER, STFTAHKE,

2.3 TG OMT 448 AKRRAESE
S 63 mg/ (kg - d) HLAES, BR 1K, ELE 15 X,
EUHHEHE AKRRAEDHR 0.5 ¢/ (kg + d) AR
KW 3 mLES R VK, ESE 15 KRG EFAT
ARBEHUEBKI oL EE,BKR1IK,EL IS K, 44
TRKETHE 16 RER 24 h S KRB AL,

2.4 KRMETHRSBEAESREZER ¥
FERABRET 70% ZEFRHL 3 ~5 min, REEEHE
Y LAE & LB BGE 8 0 IR B T B A B/ 4
) RPMI-1640 7R 5% 4 K5 5% Wk i) 3 35 IL o 15 8 T i,
200 HEABNE RN £, 10 mL & B4 REBEH
BEBEATAGAEQBEHAS, WERMTHARE
# .5 Hank’s 3 1: 1 RAGE, /MO 2 mL I K BUK
B 40 4 P R A 9 v b, B L0 L, 2 000 1/min,
i 8.0 20 min, Y 5 7 i H A4, A A Hank's ¥ 5
mL X8R, FHBRYIE, L2 000 r/min 5. 10
min, W% b 5, TTUE , B F3 TG/ 4 1 T FR) RPMI-1640
AESERBHERKRAEHEENEERCHRE
WL RSB TR, ESEN T HEE
BET EP B, FIRIPA /A 8K AR IUK R %
WRERLES, EWEN T ARBBEFMA 1 mL
RIPA G 74 W4T, 885 B UK | 20 min, B IX4T 20 min,
W ST O] 1.5 mL BB A 3 KRBT,
IR 35,59 000 /min B 10 min, ABBEHEEE
BREH LB R AR E S, -70 CHBEM.

2.5 KREHHEALR 8 Bk 21k p-arrestinl
Bel-2 %% A ARBEENSE HERERE, D
BT ZEEE BN R, REEHEIEAMYFF, A
A FER K ph e T o, W K LSS B ) KRR 15 0L, AR
FHRAREMET 42 L EVBBERTEE, A¥E
BYV R, H M HE Qoo 7 BB T WEIT KBATH
RERGRE., RAGKEALFEERT 8 FTH 2k,
B-arrestinl ,Bel-2 3k , T B 2> Al G e L AL AT & (KIT-
5020) iR BT RAE - K AR, YR, JEE 3 pm,60 ~
65 CHER 4 b, YJ R BisEAIK ik, 1 x PBS 28 i (0.01
mol/L,pH 7. 2) Be &I K 3 x5 min, BEHEBE, B
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HEBEE. FREBRARRH,30 min, 30 dALEE
EFKZREFT 10 min, ZZW/K ¥k, PBS B 3 x5
min, FEHEF (L MEHHK, ZRF T 1S min, B &
BRI, 2P 12500 RinRbiR o B K 2k
Z TR 1: 200 FE AN BL R B-arrestinl £ TEREHIK .,
1: 2007 M &I Bel-2 ZTEEDIK, & S0 pL, ETFREA
W4 CHER, Bkt T4, 1 xPBS ¥ 3 K& 5 min,
WinE &4 Y %4 ic B — 3 (HRP-Polymer anti ms/rb
IgG) , ZIRHEH 20 min, DAB B ARMETEHER
R RMKA LB BRI, FARKREYL,30~60s, i
KEW, PR )S, EEHMETURCEALSE
& IR BT84 Image-Pro Plus 6.0 FATERMT,
IR ESIRE AR E N AERE, ME AT EE,

2.6 REME T HRE M S Bl A &1k . B-arrestinl |
Bel2 BHRE R Western LEENFEHERM. A
Bradford & 5 ¥ B W & B 7] & U % & & % & ; SDS-
PAGE B3k ; R ED i F5 IR ; e R il fb ¥ Bk, B
. B% ,E%. MR, Gel prod. 0 RREE K L% &
GHAER A HEAT 5147, 3 10D 1,

3 g% FE KA SPSS 17.0 Gt B4 # 1T
GitEotr. TRBELI s RR, HEALBRAN
E AT AE R B HA B H SNK-g K5,

g R

1 XBRAREHPARME T AL EZRE
TEH % B 2H K BRU45 B 86 R 50 38 o W, 86 R e L /K B
RRBERENBRG. REAKREHHEAEE
HUHEEE AT ZEE RN HERERE, AT
VAREHETRBATIZA 3 em L L ZEE RSB
BRI RS RFE M K B R RERR T
MARALTY R, A REEm RN K, BN
HBREEE S AR, SEAENE, R HGA
MOMTHARBAEHFREALKERTARHE, &
L KB B 5R TR B, B B R B B
WESRNAR RAMEE. LERXRARELS Y
HAYFEHHA HE R AZERETUETR:IE
HXRAKBE G BEEW T8, FB IR IK 7] 857
8 W07 , 06 PR L R R OE R, O A K B L 3% 9% T AR
RUEFREE (B 1-1), HAAKRREHBHRSHR
R BOR, HEF A A, AR G M, R B2
BET BA =BT MK i, =] WL AR SR AL BE A= R Bt 5, 7E
BERHERTEABRTRXEREHRERE(E 1-2),
RUNIRAN OMT AKX RE B RS M 2%, B
FETEHARRED KMER, BHRERE, RIEHES

B AR L, R AR R E(E 13.4),

':n pos '._' 7 "*-u\‘ ‘- 4 .'-'._'

#: QEH
M1 #EKBLEHHBRALHRELL (HE, x100)

2 BAKBREHEBEAL S W R ZIK, B-arres-
tinl \Bel-2 fH¥E KX (F 1) HEAZBHETRERR
EoBEHAREANT R, T RRKREHRRAR 3
B Fr 3% 4% . B-arrestinl | Bel-2 % &K T b 57 40 i 71 (8]
FRHEgR, EFALHRBBEASENCEHRMER
P AT WL R (B 2-1, /8 3-1, [ 4-1) BRI B R
MM EAROEEAMEZAYTLEZERFEA
B8 ER (B 22, 32, K 4-2) , RUBLRAH I OMT
AEEARAKESERMRERREZEATRCERE
itk (B 2-3.4,K 3-3.4,84-3.4), H Tmage-Pro Plus
6.0 BB M E BT KBRS HRIBEAR Rl
PIK & B K % {k B-arrestinl \Bel-2 BTk, SRR
S5EHHLE EUAL M FEAR S PR Z K B-ar-
restinl \Bel2 A FREHEE LA (P <0.01); 5HER
W, LVRBA R OMT A B R EAS 3 K %
{& B-arrestinl \Bel-2 PHMERAH B E TFH(P <0.01),
BEWHIRE M OMT 4 2 ] th 4% & BT i % 44 | B-arres-
tinl \Bel-2 FHYER A ZE R LA ITEE (P >0.05),

£1 KEEHAL 5 B A 2 ik B-arrestinl ,Bel-2

RE  (2zs)
415 n 5 BRI B-arrestinl Bel-2
E# 6 18.85%5.18  24.15%5.15 25.18 £7.07
BA 6 76.54+7.57 80.13£5.89*  77.22x11.14"
EWHE 6 24.65+7.43°% 30,43 £5.70°  29.55:7.72%
OMT 8 24.65:7.47% 29.41 +8.80°  28.54 8,342

ESESARE, P <0.01; 5HMAE HE, P <0.01
3 BRAAXRBETHRELME S P A Rk, B-ar-
restinl \Bel-2 ®iE(F£2) HEFEMBARE EUA
R T o E2 40 B & BT A 5% {4 B-arrestin] \Bcl-2 EH R
FAKFEHBEELF(P<0.01); SHERAKE, Ebh
BEZHFN OMT 4H ik TR E AR 5 F) B & & | B-arres-
tinl \Bel-2 BEHRKXKEHBETH(P<0.01), HE
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3 4

H: OFE¥A, OBRAH, QXHgEE, @OMT 4
B2 BAKRLEHHEAL 5 B ZhEK

3 4
. OERA, OB, @EDHBH, @OMT4A
B3 SAKRSHFFEAR B-arrestinl Fik

i

3 T4
& OE¥H, ORA, @XVHikd, @OMTA
B4 HAKXBEMHFREAH Bel-2 Rik
F£2 KEMBETHM S PR 2K B-arrestin]
Bel-2 #iE (% +s)
A5 n S b Rk B-arrestinl Bel-2
E# 6 113.07£9.05 114.44£19.39 133.90 +12.18
BA 6 279.30£15.96° 306.12 £25.55" 268,44 £31.42"
EUWHH 6 155.23£8.37% 152.70£23. 182 166. 18 £26. 442
OMT 8 146.01 +8.89° 146.76 £10.56° 159.30 +30.35%

E S ERARE, TP <0.01; SERMA L, P <0.01
YHIEE 4 F1 OMT 42 ] He 48 & Bl H 5244 | B-arrestinl
Bel2 EHRBEREZIHTEEN(P>0.05),

i+t it

1 TNBS ERM KB R B-arrestinl i3 &
FREHARANE T 40085 B IE L, & TNBS R
KREHANERERFILH Z— Kt CD, T 4
ERHBENRENTIEERLERERBBRE FE
gL E EHLH 2 —, T HIRR M CD T 48 By
HEERRBITREEHRYEEFR", B-ames-
tinl S5 T HMATERS R, T 4%k (TCR)
EESRETH T AR AR RMEEHEPH cAMP KE,
i i3 cAMP-PKA-Csk #0538 B M0 6] T 40 R 14
{585 T MMM IEHAL, X R R B ERME T 4/
FEESE 2, i TCR/CD,, %% 5 5 8% PDE4/
B-arrestin R AW HED T A AR RMEW P, E
cAMP [% & 4% i F 8 cAMP-PKA-Csk &I HE S ¥ T
2 JL T Ak B I 4 L ARG T SR TE AL L AT
FIRF R RYITE TNBS B L R KRB RER P
CilnEEA SRR T 41149 B-arrestinl REZHIEF
STHAKRBRAHLE B (P<0.01) , FEHSERE
# B-arrestinl ] L E 5 (R o S N0 T 40 B R BE TS
I, SHGEFERERENER, S5 INBS f3H
LR RE R R ETRE,

2 TNBSiESM AR HRER b B A RZ1k-B-
arrestinl -Bel-2 {525 S K 1t F 15 L5 5 TNBS i
SHMAKREMANKEIR CD, THEHARYALT
RS HEER FE P EEPRENAR, FEA
FERSNEFKEEE T HREEMETZEHF
#,CD, T i B 40 i &9 8 o B s 22 2% 0 T A 0 19 I
RIEREMBERNEZ—, EIMEMNECD/T A
78 B R AE X R E B I RAE R IR ZE AN
M, ECD BEMNBHEBRALTRHATEAR
Bel-2 FME B T=-F 5 Bax L% (Bel2/Bax) {5, i
BB T g p x5 B ik sigE ", UCRE
THMAEEER K, UC BEHFEEER THRS
%1k 1% 10 % {K (decoy receptors) DcR1.DcR2 #il DeR3,
I TCR ZREAYE AN FHHARATES;UC
B T 4R FE TS 4K (Fas) /- SRS (5 5 80
SR R, 2 B K & S M B 8 ( casapases8 ) MM HI E 1
FLIP Xk B EH M, BETRTZE(Fas) M IFHT
A TES ", RAHEHIATF TNF-o IL-6 M IL-
RALGESEHERMGREEBRESE T M
W, B4 & TNF 5 TNF Z 4k (TNFR2) &5 i@ i 1k
NF-xB #l MAPK S @MEMH THRATFES. IL-
128 mp M RLEAMMB 3 F 9 (casapases3 fl
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casapases9 ) It , MK BIFE -2 44 Fas SN R 19
THMMT, IL-6 5 IL-6 AIEHZE(SIL6R) EEY
IL-6/sIL-6R 45 IBD B & B FEEHRE CD,/ T MM
gpl30 BF4&, %S CD, T AN % R H F STAT3
W%, 16 6 B9 STAT3 B 2T -2 H Bcl-2 #1 Bel-
XL B3k, Mdl T g™,

Wi O BTl AR BEE T B-arrestinl [5] 41 S B 4 #5
%, B-arrestinl BEEHEH Z Ki{L 8§ p300 Bl &
B p27,c-Fos W R 31 F ¥ 5, R B 3 FRIIRHA
EBH H4 ZBiAL R HEEE MR, B-arestin B
B G EE B2k (GPCR) A FMBT-ES" T H
MG CD 28 MM ES AR THRRESHA %
2 TR S A RIS AT CDS T MKW
i) B-arrestinl [ 40 A% N5 75, itk A IIUEX N ) B-ar-
restinl B4 E [ Z Bt /L B§ p300, 34 38 Bel-2 HiEE
HHBEsFRFXMAHE A H4 ZBELH B2 R
B EHFMFATER B2 MRIKE, Bel-2 @Mk
PR AR TR P ARG R C B HAE R
KA EPREE (caspase) Y T fb i B MW ] CD,' T 40 fa )4
1=, Ambl-/-/NE CD, T 414 55 %F 4 ®/NE, CD, T 40
MR H Bel-2 mRNA /K78 @ BE A%, & F # E K. B-
arrestinl S5 M CD; T 41 M T, % B F R &
R EMERFEERENAER"T . RNWBF
FKEY TNBS S WL REKXBE G REHHL G
BET 4Rt & B A 3% 44 . B-arrestinl 1 Bel-2 g9 41y
B3R, YLH & BT Jy 2 & -B-arrestinl -Bel2 {5 5 5% 3 i@ B
S5 INBS B FHABREMRMEIELE,S B K%
{k-B-arrestinl -Bel-2 {5 5 4% T 38 B 0 GE 2 i i 2 4k 40
BLEH Bel-2 ®RE, MWH CD, T 40/ M =, 3L 0E
HTHREGERESERE, SEHERIENRE,
8 B Jy %k — B- arrestinl-Bel-2 55 %% T8 B M 1 AL AT
R IBRAEE IR K £ K EEREILHZ—.

3 OMT RfRLE I MWH 8 WA ZK - p-
arrestinl — Bel-2 {5 5 5% 2 0 B G 4 R FE R4 T 40
FLR T, 0 BN T 40 M9 35 4L, R 5 TNBS i 7 9
KRSHRAERDALSRELE B SR HE T H
BEOETERITREEBRWEEFR ™, TNF-a
PR 2 R B B 5T (infliximab ) BE 40 ) IR 45 & TNF/
TNFR2 {5 5l B M H I 5 F casapases RIZH & A
Bax #l Bak %S T AMMA T, HEIERIELNH
BT ARG ATRITREMER . OMT £
BEXEYH, AFAREEEHMRRCZERAT Y
fE, BRE i NF-xB 16 o 0 b I A2 48 40 01X F B9 &%
FHBLRHEAREH L, OMT of LA T i Bel-2

0 Bel-XL %34, I Bax # p53 iRk, €5 Bax/
Bel-2 3R, 8838 2 bt K & E MBS 3 ( caspase-3) I 1%,
fRFMMAT Y, RIJGFRES OMT LB £
% TNBS B ML REXREM R ERL H ALK
BARERAE, K TNBS B FMLRMEKBLEHE
ZREASREE T A & FTH 5% 4K B-arrestinl Fl
Bel-2 {9235, A OMT o] L3 i 4 ) TNBS % % /0
KB4 RBER S M H % {K-B-amestinl - Bel-2 5§ 5
GBI IEL, RN T AR AP, RS
Mgt ERER BN E T 4, B-amestinl B35 T
HMTE L B B 5 OMT 4 B-arrestinl %
BHEEFARITEEL(P<0.01),0MT & 7] LLHD
#l TNBS iIE MK B4 b RELE P T 40} B-arrestinl
IS BE 3K, MR TNBS i S K R R B T
PR BTG L. @ LR PLE , OMT W BB {2 i 2 i
T A TR IR T 4R A R AL, AT
W% TNBS % % i) K B4 W R 1 AE R 1 4 0% 2
A,

B2, P K&K - B-amestin]l - Be2 F 558
BATREESIE T ARA T MRS T HREERSS
TNBS R LR RBE B R ZMILE . OMT i
i & By 4k - B-arrestinl-Bel-2 {5 55 38 B, 2 i
ROtk T 40K VE TR IO T 4 E 4k, 2 OMT
KELRHRBEBHRTRILGZ—, ZHRERHN
OMT A J7 J A HE W A R A3t T 3 0 308 1K 8 LB B o
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