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Abstract

AIM: To investigate the effect of Wumeiwan
treatment on the expression of delta-opioid re-
ceptor, B-arrestin 1 and Bcl-2 in the spleen tissue
of rats with ulcerative colitis.
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METHODS: Fifty-six SD rats were randomly
devided into a control group, a colitis model
group, a mesalazine group and a Wumeiwan
group (14 rats in each group). Ulcerative colitis
was induced in rats with 2, 4, 6-trinitrobenzene-
sulfonic acid. Two days after induction of ulcer-
ative colitis, the control group and colitis model
group were administered intragastrically with
normal saline, while the mesalazine group and
Wumeiwan group were intragastrically given
mesalazine (50 g/L) and Wumeiwan (0.51 g/
L), respectively. All rats were treated for 15 d.
Spleen tissue samples were taken to detect the
mRNA and protein expression of delta-opioid
receptor, B-arrestin 1 and Bcl-2 by quantitative
RT-PCR and Western blot.

RESULTS: The relative expression levels of
delta-opioid receptor, B-arrestin 1 and Bcl-2
mRNAs and proteins were significantly higher
in the colitis model group than in the control
group (mRNA: 2.50 + 0.25 vs 1.11 + 0.10, 3.27 +
0.41 vs 1.05 £ 0.06, 2.48 + 0.43 vs 1.06 + 0.04; all P
< 0.05; protein: 1.04 + 0.17 vs 0.48 + 0.08, 1.50 + 0.15
vs 0.62 £ 0.07, 1.26 + 0.20 vs 0.76 + 0.10; all P <
0.05). Treatment with Wumeiwan (mRNAs: 1.54
+0.13, 1.54 + 0.14, 1.57 + 0.15; proteins: 0.68 *
0.14, 0.74 £ 0.19 and 0.93 £ 0.11) and mesalazine
(mRNAs: 1.52 £ 0.09, 1.63 + 0.27 and 1.56 + 0.09;
proteins: 0.68 £ 0.17, 0.77 £ 0.15 and 0.96 £ 0.16)
significantly decreased the expression of delta-
opioid receptor, B-arrestinl and Bcl-2 mRNAs
and proteins compared to the colitis model
group (all P < 0.05). There was no significant dif-
ference in the expression of these mRNAs and
proteins between the Wumeiwan group and the
mesalazine group (all P > 0.05).

CONCLUSION: Wumeiwan treatment attenu-
ates ulcerative colitis possibly by significantly
decreasing the mRNA and protein expression of
delta-opioid receptor, B-arrestin 1 and Bcl-2 in
the spleen tissue of rats with ulcerative colitis.

© 2013 Baishideng. All rights reserved.
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B #: M5 5 45 1 X (ulcerative colitis, UC)
KBS ZA 2 DeltalT i % 4K, B-arrestinl .
Bcl-2 mRNAAF K & &k B & H L 68 T Tk A,
B AR GGG 9T 45 i KA HLE.

Fik: S6 ASDR R AL RS &SP, 4
M RAERI L, RV diR ., GAEiLs (B4
R). xRk, A3 5 A2,4,6-=
R . A ER2 B, KA Ba
Fotk i KA 5 R VA KM K3 mL/ RE R,
£ Tkl A £ T R RERCRIZS0 g/L).
Ly Mg A28 A B M AL R (R JE0.51 g/L)VA3 mL/ &
BE, ESLHS JeBIFIEAL, & AReal
time-PCRA&M DeltalT /i 24Kk, B-arrestinl.
Bel-2 mRNA# &34, & JF) Western blotdi R
MDeltalT ;4 B-arrestinl. Bel-2%& & 89
Fik.

LR =g ADeltalT K 24k, B-arrestinl
% Bcl-2 mRNA# AT L5 H1.11+
0.10. 1.05+£0.06%1.0640.04; & & ¢ 48
2+ £ ik 53 A0.484+0.08. 0.62+0.07 %
0.761+0.10. £ X AR A DeltalT H AR,

B-arrestinl & Bcl-249mRN A & 48 % & ik 5 51
$42.50+0.25. 3.27+0.41%2.48+0.43; &
& At R A 5 A 41.04+0.17. 1.50+0.15
%.1.26+0.20. £33k MDeltalT K £ 4k,

B-arrestinl & Bcl-2 mRNA# 483 £ 3K 55
1.5240.09. 1.63+0.27%1.56+0.09; & &
oy 83t F A H 40.68+£0.17. 0.77£0.15
%0.96+0.16. LA ADeltalT F F 1K,

B-arrestinl & Bcl-2 mRNA# A8 & A 55 4
1.54+0.13, 1.5440.14%1.57+0.15; &8
B AR T F K A 40.68+0.14. 0.74+0.19%
0.93£0.11. 5= asfBatark, & KRR
2BDeltal"] i %24k, B-arrestinl. Bcl-2 mRNA
ok & £ iA B EF H(P<0.05); HEm X
ARk, LHEH L, £ iR ADeltalT A
Z M. B-arrestinl. Bcl-2 mRNAFe%& & £ ik
2 F T H(P<0.05), LM Fe £ ) divasn
Deltal"] i &2 4&k. B-arrestinl. Bcl-2 mRNAF»
F G Rk AR F E F(P>0.05).
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% LA TRAUCK RMAELE L DeltalT K
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BRI TT M KRR .
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B JORERI Y, BRI T OG0 Mg AL 45
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ARSI IS AL UCK BB, W5 5 4 A,
XUCKEMATAIZADOR, B-arrestinl. Bcl-2
mRNAFIE [ RIL M, BRI 45
1% 98 IR,

1 MRFT5E

1.1 ##F 8 SDKRS6H, SPFZK, fAiiH250 g+
20 g, HAEHRMER S R BF B 2 B s A b 4
At S256 S W) TR A RIE S SCXK(56)2004-0007,
A FHF AT HE A SYXK(%5)2004-0028; 5% 2,4,6-—
B AR R (TNBS) I [ 5 [H Sigma 23 7 ; TR1zol
I8 A Invitrogen’s 7 ; RNAHEEURF £ DP430.
cDNAZH —HE & ik I K R104-02LL &z RNase
HHIIDPA18I H R 5194 1 T 4 M it 5
SYBR Green PCR Master Mix(2X) #K0242) 5
Fermentas; SEB %% 2 P CRIXABI7500. 5]
PydiPrimer6 04K ¥ vt REXS 51 M) 01
DOR35 ¥ Lijif: 5'-agaccgccaccaacatctac-3', | iff:
5'-gaagtccagggctttgacag-3', 1 A BLK & 4236
bp, B K E K55 C; p-arrestinl 5[4 FiF: 5'-ct-
caagcatgaggacacgaa-3', Nif: 5'-ttaggcttggggte-
cattag-3', ¥ B 5194 bp, B KRN
54 °C; Bel-251%) B 5'-ggtggteggaggaactcttca-3',
NF: 5'-atgecggttcaggtactcag-3', ¥ BK B
157 bp, KiLSE K53 C; WEB-acting| ) I
Ui 5'-gtcectcacecteccaaaag-3', Fif: 5'getgectcaa-
cacctcaacce-3', ¥ 1 Fy B & 4265 bp, 1B KGRE
55.7 ‘C. RIPAZRM(H) . BCAR R I ik
&I A 28 =K, PVDFJEN H Millipore; #15%—
YUl ABioworld; —HtI A 148, ECLIRYIM
Iy H Thermo; H KA. Millipore AU H b
HN. FVRIR0.5 g X 1048/6, TEEEZN R
IR ). g MU ) SR AR 16
g A6 go T210 g #Hi%E16 g 241749 g.
Bt769 g ZH49 g FEA69 g AEHEIS6 g.
BOR16 g, A7 T AR AR 24 10 B R R B e,
FEAL G T IR R A 2 0.51 g/mLIFI K
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1.2.1 228 ¥556 FUR BB 5o B0 TR
il RALRLAL . VD RIEAL . S R4,
L1430, Fdlhk e 2T LELiFFE X
(P>0.05). AW H50%-70%- ) 420 CHhY
5 SR
122 A2 & 5 & 24T KIEMorris&! 5 5
ZRAEPL I Fan S5 I ) VR AT A, LAk
PEWUR: B (X B AL A, HoAth 41 K R fE 2%
NEEVR24 Wi, 45 T2,4,6- HHFE ORI RE .
56 FH10% I 7K A 588 A3 mL/kg i s 4 S R )5,
B NAE2 mmR R 3 IR D2 D% 4 AN K BUILT 14y
8 cm, A HUEF 150% (1) L EEH I AN0.25 mL
Jo QSR N 5% 2,4,6- —AHHE KR 0.3 mL,
RSN i, ¥R R R EIE30 s. ARG
R B, FrE IS B R, A Bk
BB B, M5 % 41K BURS fioR s, K B
. R, B, 2 dJn, KRR AR
GEESUEVL 2= 3L I WORE 4= FEY ST RAIEN SN !
G A2 mL/ U E S S EON AL 45 R
PRI 20 5 R FH 78 08/K 3 mL/ HMER, 19k/d, 4k
FEW 15 d. ALK RAET 40, R ARZH S K il e
JE R0, 16 R BN A &AL IK24 hE Ak
B, WOR BRI RINE, BN RNE 23 240, % T EPAE
W, TR A OK R ORAT . BA4LK B A W) 25 A8
&5 A2 A )y FHEGL (0, 56~ M 524
ALK R 45 i AL 40 B 2 AR
1.2.3 RT-PCRF :#am 45 15 £ K K2 i 48 47
DOR. B-arrestinl. Becl-269mRNA&L: %
RNA$ZBORF A D P430 1 7 v 1 B i 41 21
IRNA, JfH 43606 v E RN ARk,
IS uLEIRRNA. Oligo(dT)15(10 umol/L)2
uL. ddH,0(Rnase free)6 pLiE%) M APCR
{3, 70 °C 5 min, AEVE TUK 1 min, 2850
I B0 I NN R F): 5XRT buffer 4 pL.
HRP(RRI)/RNase Inhibitor 0.5 uL. M-MLV 0.5
puL. dNTP(2.5 mmol/L)2 pL, SAAFIA20 pL
R AR B e s 45 42 °C 30 min, 99 C
5 min, 4 °C 5 min. &% 51F 5 WHT. ¥4
f:95 °C 60 sTiAEYE, HEAPCRIFH9S C 15 s,
58 °C 15's, 72 'C 45 s, 4035, LhB-actin iy P
%, XDOR. B-arrestinl Bel-2f1F= X} 5 2,
BEELCHE, A2y i AT A 52 B
1.2.4 Western bloti i M jE47 A FDOR.
B-arrestinl . Bcl-289 % & & ik : HUE 5(250-500 mg)
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1 BERBRE wmAl#HsE

R 1 KEIEFELBLADDOR, p-arrestinl, Bcl-2 mRNAKY

ZRIA (mean + SD)

pari:l DOR B-arresstinl Bcl-2

=B8H 1.11+0.10 1.05+0.06 1.06+0.04
fERH 250+025° 3.27+0.41° 248043
EIAIEA 1.52+0.09° 1.63+£0.27° 1.56+0.09°
SgNA  1.54+0.13° 1.54+0.14° 1.57+0.15°

P<0.05 vs Z=EH; °P<0.05, °P<0.05 vs &EHIZH. DOR: Delta—
FI R 24A.

R L2, BTREINT mL RIPAZEIR (), 14
B, JHEBCAT AT 5 SR Ul
HRERAE, DI S AU R . &R0 pg i
FTERERLIK, AR H 2 AN TR R )
PAGEJ LYK, B-arrestinl FIDOR] 10%[{JPAGE
Ji&; Bel-2FH12%PAGERHLIK, il Tii4Marker
1, HIH W E AR 0 0 8 )E, 15k
VK. BUHEHRAREMarkert) T H IR 45717, &M
KL, BY 5 PAGEREZAH AR /INMEPVDF A
JELR, PV DFIEFH 2 i 50D 5 s 4k — [l
YT U G vl 4 JR R R - A 4 - DB G-
I -PV DF - JEAC-£T 4 38 1 (R UL, 2
BEMG TN A, B AP — TR JiE R
Bk, HefFi4 A B-arrestinl. DOR 200 mA, 120
min; Bcl-2 200 mA, 80 min. FH & 5%/t AR Wik i)
TBST(H )2 EPVDFIE, SRS 2 h, —
P: A AR REAR KL, fFPVDFRSRIL T

(49

kR £ 3

JBnishideng® WCJD | www.wjgnet.com

AR AR RE
54K (HE, x 400).
A: GER R
B: ZXEGTRA; C:
gl D: D
FrlR4H.

—PUIFEWT, 4 CHEILA. DOR 1 & 500k,
B-arrestinl 1 : 700#ii%¢, Bel-25GAPDH 1 : 1000
Fiké. —Pi: TBSTAR A VELKPVDFIS-6IK, 5 min/
U B R PR P 1 100005, Al
PVDFBLRIE T HiiF & W, S=hEIKIT 2 h
WA TBSTAR M PEEPVDFIES-61K. 45K
P B K FEAE S T

St 50 R fimean £ SDFERIR,
I FH [ B b MESE - #1-SPSS17.048 v 40 #, 2241
[ 74 4 L AR I SNK-g K 56, P<0.05°h 22 57 HAT
il Em X

2 BR

2.1 RALMALREAET G5l KRBT
A2 ARG Z P9 AT DL SR P A PR A R
MM FRANMIENE, SRS 350, M
R A IR/ TE 5 2 i 20 50 ISR [ A )2 45 4
SERE, MRARHED RS, S Mg AL R SE Vb hr R 4
I EEL A0 L 5 8 A L S v A A A D, A
S AT J2 G R AR 5E 38, MR IR BT A %,
JRAAHEZAH R 55 (D).

2.2 KAMAEL L FDOR, B-arrestinl, Bel-2
mRNA#EE KA RNHBPEHLHDOR,

B-arrestinl. Bcl-2 mRNAPRIE I WK TFIE
2. 5 A AL, 4 RBEMADOR.

B-arrestinl+ Bel-2 mRNAKILIL T =1, 22 744
Giit i L(P<0.05); L8 R M L, 5
Mg R4l LV HE4IDOR, B-arrestinl. Bel-2

A XA R
XA & W Am
B ¥ DOR.

B-arrestinl. Bcl-2
9 A R A B
M4 B K AR
JRALH], Ml 45 AR
FeUCE 48 X,
A LA ST UC
P BRI Ao
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Wz AEE O 28 IR iRZe kDa
ALHRAEAL 4.0 a | R D G| 35.807
Mg £ B & BESNE] GAPDH .

T VAH Kt W G
UC, #3245
#s AR, B
Bh, B, ¢ c cc B-arrestinl_ 47.019
H—Z &R R A

Bdl-2 26.55

M w S K
DOR p-arrestinl Bcl-2 3 KERIZAELBLRODOR, B-arrestinl, Bcl-28VEBFR
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2 KERIZAEZA4ADDDOR, p-arrestinl, Bcl-2 mRNA
BVRBNIRRIK. 'P<0.05 vs 234 P<0.05 vs FRIEU4H. DOR:
Delta—Prf FraZfAk.

R 2 KEBERAFELDDOR, p-arrestinl, Bd-2ZEEHY
ZFRiA (mean + SD)

paxi:l DOR B-arrestinl Bcl-2

=B84 0.48+0.08 062+007 0.76+0.10
s ] 1.04+0.17° 1.50+0.15° 1.26+0.20°
EIDMIEAE 068+0.17° 0.77+0.15° 0.96+0.16°
SiN4H  0.68+0.14° 0.74+0.19° 0.93+0.11°

2P<0.05 vs TH; °P<0.05, °P<0.05 vs #&HIZH. DOR: Delta—
I 2.

mRNAKIE T, ZRBAg0H %= X (P<0.05),
A MG AL FISE VP B R ADOR . B-arrestinl

Bel-2 mRNA A 7 7 B TR 4e v = X (P>0.05).
2.3 KA MpE4 2, #DOR. B-arrestinl. Bel-2
EFawkk KSHRMBEEHALFDOR,

B-arrestinl. Bel-24 IR IA TG HLE WLEK2.

KI3 4. 528 ax A te, 25 R4
DOR. B-arrestinl. Bel-2f#J8 FI3IA i, %
SR vk 255 X (P<0.05); 5 &5 1 R AR A
Lb, SHEALL . R HIELDOR, B-arrestinl

Bel- 2 ARIA TR T, ZRYAS 7R
X(P<0.05), {2 HAMSEL1EADOR,

B-arrestinl. Bel-2ff 8 FH&RIAZE R LG
= (P>0.05).

3 iTie

H AT A UC KSR T B2 2 8 i Wi N 24
Bk S 3R N TN 53 T Ak, 2K R
RYEAMIN 7, AR g o
B, AT AR Tk 20 A 9 1 A T 40 A P ot e A A
Ak, A M R 5 S g 2R b Tl LA AR A
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K. M: S5 2SRRI, W AL S SR RIRA; K 22
FHHEZH. DOR: Delta—[A] 214,

SPARIR AL TN L T A, Ak T4
R b LA A S B, IRy R AR T G BUR
LHEAT . JURINE T SR 5 A0 LR i T 1K) e AT
S, [ A A G e N 1 A T,
JEEAL AT 40 M 2 H e D e -5 HILAA S e B 1 1
AHORIS L DR FR I 2 2R T 4 i ¥ Tl 2 U C
KL E L.

G S, e, TR BE. Y
DR NI o SN 1 SN 0 AN 706 N B D0 A
L A S (TR BRI, T5 LS
HERRSIORCIA, BT T2 FERERBH DL, &)
W AR LARERH, B 1 T B B
Bov g, SEA LB IERT, i DAL E; BE. 3
faZ e LR ILRH, R LS, 562 B
FRIL, W25 0, SRR 25, BIRH B, ik
B TR, BB, R B, A
o, WA SORh, BOrh e, 1 2 AT, U EE B
PHEE SRS, M2 AR TR SRk, i
AP AT RS TE, B RIGITUCHH A
BT N T BRI T UCKINLE], BEE O
WFIU 2 ORTE B M AU S5 I L X it AR U A 2R K
FAE DR 7 FAR SR A 1 s ™. AR oY L
XA T 40 1 Jo A 18 390 BT B 4 T 88 17 2 (1)
L PTI IREALER, W T 5 M AL i 6 B S
PSRPAE P ERSENiE AP ST 3t
FURIEIENE ) — Bk, 8 T TUCHIRGY T, nlb i
FUBRER K 5 AT R LA A =I5 MR B, 235
F0 7 i 2o B A S S 2, AN S L ORAR D 5
HEFLIG T (KT BH A0 T ASHIT 9 45 R R B A
21 55 SRUD A GRS 45 i R A R 2 5 o e M % [
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k%A LB (1) 5% B-arrestinl fEALAAT
AL, AR TS B S R T (e g
RRMB-1aHE )iER:, 25 2 M5 ik, 1
PO T3 g Pl F AR . 40 A% N 1K) B-arrestin
Vi) S A R 1 S AL MEp300 R Bel-2 3K [H ) J
¥, LGS IL R Bel-211) 5 8 P 41 X I
FHA CBEAC/E - 98, S BBel-2 5 5%, 2
HEPU TR (1B cl-2K ™ Bel-23 ik 1 i,
Bel-2/BAX BT, HLil 45 5 A1 i,
T 2 5T L AR TBCAH L €5, 2 C R 2 JpE R 4 il
(caspase) "L LR, A ITHIHICD4 " T T
T M B8R 3G 0, 53 W 58 22 1K S A B R, A
T3 ) AT SN

KA R BN i R A DOR.
B-arrestinl. Bcl-2 mRNAFIE [1RIER A (X}
WA 5 T M AL S Vb R D OR
B-arrestinl. Bcl-2 mRNAFIE R IE 45 W
RETIN B E N, H Mg ARGV 4
DOR. pB-arrestinl. Bel-2 mRNAFIE K IAY)
T 72 5. R SR U COR BB E 4 21
DOR. B-arrestinl. Bcl-2 mRNAFIE [F1KIA, {f
T MR T A I8 SY, T b, JAE R
REJRAE, IWTTEARUCIIEIR, KIEIRTT 45 9 1)
YEH.

S, Mg AL AT BRI L R U COK BN 41
ZDeltalil 5244, B-arrestinl. Bcl-2 mRNAF
AR AL &, T M TR ARy, BRI
AT M 1, AT S UCH I ARTEIR.

ESN

LN

1 Shih DQ, Targan SR. Immunopathogenesis of in-
flammatory bowel disease. World | Gastroenterol
2008; 14: 390-400 [PMID: 18200661]

2 Beaulieu JM, Caron MG. Beta-arrestin goes nuclear.
Cell 2005; 123: 755-757 [PMID: 16325568 DOI:
10.1016/j.cell.2005.11.010]

3 ShiY, Feng Y, Kang ], Liu C, Li Z, Li D, Cao W, Qiu J,
Guo Z, BiE, Zang L, Lu C, Zhang JZ, Pei G. Critical
regulation of CD4+ T cell survival and autoimmu-
nity by beta-arrestin 1. Nat Immunol 2007; 8: 817-824
[PMID: 17618287 DOL: 10.1038,/ni1489]

4 Povsic TJ, Kohout TA, Lefkowitz R]. Beta-arrestinl
mediates insulin-like growth factor 1 (IGF-1) activa-
tion of phosphatidylinositol 3-kinase (PI3K) and
anti-apoptosis. | Biol Chem 2003; 278: 51334-51339
[PMID: 14534298 DOI: 10.1074/jbc]

Wikt g o, i
BRI, H—R
AL

2013-05-08 | Volume 21 | Issue 13 |



1170

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R YL AYE 20136888 5215 138

(49

TEE
Jaishideng®

10

11

12

13

14

15

16

17

18

19

228, J51E, M, SRERLE. B-arrestinl 7RSI ERR
2B 98 R LRI AR EOVE M SRS SR TR ER.
rhE PR 2% 2010; 30: 1067-1072

A, ok SHEUNEIGT TR A7 583911
FIIEHERZ5F1% 2011; 26: 30

SEARLE. DG IR 2471,
[%%#% 2011; 31: 20-21

JOTHE, FENN, REER, BN, R, TRANIE, B, &S]
3L MR ML 7 2 KRS T A T6 RIR ISR,
PR A4 2011; 3: 127-131

Fan H, Shen L, Tang Q, Xiong P, Shou Z, Liao Y,
Liang L, Chen X. Effect of Wumeiwan on cytokines
TNF-alpha, IL-6, IL-8, IL-10 and expression of NF-
kappaBp65 in rats with ulcerative colitis. ] Huazhong
Univ Sci Technolog Med Sci 2009; 29: 650-654 [PMID:
19821103 DOI: 10.1007 /s11596-009-0523-4]

PN, JUIE, BYS s, B2AR, B-arrestin2, NF-xB p65
f{m%li’é*% &R FH R N B M AL T3 E .
HEFAE N b 2010; 18: 1650-1655
(B[F' BEER, i, 27, TR . SRz

SRR D S INFE-x B p65HISA. 5L A
’fJC/J\ £ 2008; 16: 896-899
Morris GP, Beck PL, Herridge MS, Depew WT, Sze-
wczuk MR, Wallace JL. Hapten-induced model of
chronic inflammation and ulceration in the rat colon.
Gastroenterology 1989; 96: 795-803 [PMID: 2914642]
Fan H, Qiu MY, Mei JJ, Shen GX, Liu SL, Chen R.
Effects of four regulating-intestine prescriptions on
pathology and ultrastructure of colon tissue in rats
with ulcerative colitis. World | Gastroenterol 2005; 11:
4800-4806 [PMID: 16097047]
Sartor RB. Mechanisms of disease: pathogenesis
of Crohn's disease and ulcerative colitis. Nat Clin
Pract Gastroenterol Hepatol 2006; 3: 390-407 [PMID:
16819502 DOI: 10.1038 / ncpgasthep0528]
Maynard CL, Weaver CT. Intestinal effector T cells in
health and disease. Immunity 2009; 31: 389-400 [PMID:
19766082 DOI: 10.1016/j.immuni.2009.08.012]
Zhang SZ, Zhao XH, Zhang DC. Cellular and mo-
lecular immunopathogenesis of ulcerative colitis.
Cell Mol Immunol 2006; 3: 35-40 [PMID: 16549047]
Velasquez-Lopera MM, Correa LA, Garcia LF. Hu-
man spleen contains different subsets of dendritic
cells and regulatory T lymphocytes. Clin Exp Im-
munol 2008; 154: 107-114 [PMID: 18727627 DOI:
10.1111/j.1365-2249.2008.03734 ]
Neurath MF, Finotto S, Glimcher LH. The role of
Th1/Th2 polarization in mucosal immunity. Nat
Med 2002; 8: 567-573 [PMID: 12042806 DOI: 10.1038/
nm0602-567]
Strober W, Fuss IJ, Blumberg RS. The immunol-

B

WCJD | www.wjgnet.com

20

21

22

23

24

25

26

27

28

29

30

ogy of mucosal models of inflammation. Annu Rev
Immunol 2002; 20: 495-549 [PMID: 11861611 DOI:
10.1146/ annurev.immunol.20.100301.064816]
sz, P Mg, TRE. SHIIRGETT AL
944191 = 2007; 39: 44

R, AL ITIES AT MRS . HERIRRRITSY
2011; 3: 49-50

Bohn LM, Belcheva MM, Coscia CJ. Mitogenic
signaling via endogenous kappa-opioid receptors
in C6 glioma cells: evidence for the involvement
of protein kinase C and the mitogen-activated
protein kinase signaling cascade. | Neurochem
2000; 74: 564-573 [PMID: 10646507 DOI: 10.1046/
§.1471-4159.2000.740564.x]

Rajagopal S, Rajagopal K, Lefkowitz R]. Teach-
ing old receptors new tricks: biasing seven-trans-
membrane receptors. Nat Rev Drug Discov 2010; 9:
373-386 [PMID: 20431569 DOI: 10.1038/nrd3024]
Musnier A, Blanchot B, Reiter E, Crépieux P. GPCR
signalling to the translation machinery. Cell Signal
2010; 22: 707-716 [PMID: 19887105 DOI: 10.1016/
j.cellsig.2009.10.012]

Kang J, Shi Y, Xiang B, Qu B, Su W, Zhu M, Zhang
M, Bao G, Wang F, Zhang X, Yang R, Fan F, Chen
X, Pei G, Ma L. A nuclear function of beta-arrestinl
in GPCR signaling: regulation of histone acetyla-
tion and gene transcription. Cell 2005; 123: 833-847
[PMID: 16325578 DOI: 10.1016/j.cell.2005.09.011]
Abrahamsen H, Baillie G, Ngai ], Vang T, Nika K,
Ruppelt A, Mustelin T, Zaccolo M, Houslay M, Taskén
K. TCR- and CD28-mediated recruitment of phospho-
diesterase 4 to lipid rafts potentiates TCR signaling. |
Immunol 2004; 173: 4847-4858 [PMID: 15470025]
Nguyen K, Miller BC. CD28 costimulation induces
delta opioid receptor expression during anti-CD3
activation of T cells. | Immunol 2002; 168: 4440-4445
[PMID: 11970987]

Taskén K, Stokka AJ. The molecular machinery for
cAMP-dependent immunomodulation in T-cells.
Biochem Soc Trans 2006; 34: 476-479 [PMID: 16856837
DOI: 10.1042/BST0340476]

Chen YL, Law PY, Loh HH. Sustained activation of
phosphatidylinositol 3-kinase/Akt/nuclear factor
kappaB signaling mediates G protein-coupled delta-
opioid receptor gene expression. | Biol Chem 2006;
281: 3067-3074 [PMID: 16316997 DOI: 10.1074/jbc.
M506721200]

Shi Q, Hou Y, Yang Y, Bai G. Protective effects of
glycyrrhizin against p-adrenergic receptor agonist-
induced receptor internalization and cell apoptosis.
Biol Pharm Bull 2011; 34: 609-617 [PMID: 21532146]

i Wi wh L

2013-05-08 | Volume 21 | Issue 13 |



