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Synergetic Inhibition of Bromocrptine and Baclofen on the
Naloxone-induced Withdrawal Syndromes
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Abstract: Mice were administrated by the consecutive morphine, subcutaneous injection (25, 50, 75, 100, 125, 150mg/kg) to
establish the withdrawal model. The naloxone (6 mg/kg)-induced responses, namely jumping behavior can be observed as withdrawal
behavior. Bromocriptine and baclofen were used in the protocol and their synergetic inhibition was also studied. The results
suggested that the low dose of bromocriptine (10mg/kg) can not inhibit the withdrawal syndromes , whereas the mid (20mg/kg) and
high (30mg/kg) doses can do. The low (0.5mg/kg) and mid (1.0mg/kg) doses of baclofen can not decrease the withdrawal syndromes,
whereas the high dose can effectively inhibit the nalxone-induced response in the mice. However the co-administration of
bromocriptine (10mg/kg) and baclofen (1.0mg/kg) can inhibit the withdrawal response. The results showed that the two receptors
synergized and effectively inhibited the naloxone-induced withdrawal syndromes.

Key words: Bromocrptine;Baclofen; Withdrawal syndromes; Morphine; Synergism; GABA Receptor; DA Receptor
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(NAC) AL FHRI R, K =7 S 3R B 108 B 7E
RS 5 1R 52 BRI Rt b R TR FE AR
Tz R R, ERE S R DAREMI & T2
A, {2 BEDA R . R BB A S 2 4t s
GABA(y-ZJE T Rt LMz ik, fRBRAIDARE
PR ICIANHIE T, 32 VTAX DA S i & 1%
2B A (Cousins et al, 2002, Wise & Bozarth,
1982) WG HE (R 5% A LA A 7 A O BRAR AP
HRIAEAT R LR . N 22 B2 AR RS s
Wil 2% — % [ J1em  h DA 3 i Th g, W] LA

PSS AR R B AR T 28R (Gal & Gyertyan,

2006). N FHE SRR AR IR B 45 1), 91l
6 F-DAFEENACHIVTAX AL G, KILEM T
A DX DA RE 28 03 S 20 i A0 g 2 R 45 1 )
DARELTFAERE IR, IO 29410 B 5 45 2547
A (self-administration, SA ) 7= 4= Hl 55 7
(Roth-Deri et al, 2003). 23K D/DiE)
TV BHT A5 e e 8 7 A0 ) 4 285 T 5 < 1) A e I
FEIRBRERAT A, Dok BRI 77 &7 2 1 ) G 8 100 4
ZAF FH (Zarrindast, 2002), A<SE5G % DL IR T A UE B
TR R LA 5 0 R 7 7 5 ) (%) 9 S S 1)
FEN40 1)jfE(Zheng et al, 2005), 35U EIDA
SZARAE T ) A4 A

AR PR SRR R A A R, Ul
IR R A Re 5 AT A A A A R R s
BNRAT R URAL, el 25k, aRia ki 25 2
T RBTEEIR AT A AT WU FE & th S
Y TFAE R E DI i — 2 B RS T
S B2 R DA RS TR, 2 B
PRETCIRRE N, 2 TP 4 To R AR A fi AT
AL . ISR 2 2y n) LUAT 224 ol
PR A TE N, AR IR (cAMP) AR £
R, AR b R B R SO R R A AL I A
cAMP % 5 T 157 T 300G cAMP AR 8t 1 2 11 B A
HRH N B AR (1 R AE R IR AL T R IE A EH . 2
J5, DAREFIZIIREAC T, M RKRIRUDAZ 3
Tk, Ok R c AMPIE B A5 9R 447 HL D R 1)
JUHE, NI 5 | A UAAAH Y. (1) A4 i B R G UL 1A
i HEEEL EVESREIR(Self, 2004). [FlIN A HRES)
W N T SR D e T D D S v S £ U5 T AR
DA, TR DA & B, ¥ M VTAIX
NAclX . W& 5. A s X (Diaz
etal, 2003). B RY I 45 G 5T ik, K

FEXTGABARE BRI HIME -, A8 I vVTA [ DAYE
Fs IR BT 259 A GABAMIZE TG D e BE I,
FZGABAS # K, HHI B2 e T fe BRI,
X R A Dy RE IR A0 AR R BRI Ak e e R
(Vinitskaia et al, 2007). GABA £ 5y b — 5.
GABA v GABARSZ A, T A Hi S AROR: CLid i
Tk, Ja# NG — B AR EL S 1K (Bowery et al,
2002). GABAgSZ AT AT LUl A 5 fiuk iy A1 fnd J=
FIH SN, S iy eV P A L I Fe P A 1 4
TIE, S A NI (Doze et al,1995); Ffil:
Je A A FH 2 0 o o KOB e K A
LG fh J5 # I HLA (Luscher et al, 1997).

PLURY ) S5 B 25 0E 1 GABAR 52 /K 81 571 2 4
S5 68 W W ot R S e B IR B A R, BT
BABAR 2 1K) 12 0 AiEDAfREMZ TG b, BT LAFRAT]
eI 7] N DA Z AR FIGABA 32 AR Ll g 7] e 23 7
A RIVE R, Sl A RT R 2 BE A AR e el
T () TR o

1 #RFITEE

1.1 KIGzE4)

ICR /MR, MMk, 18—22g, SPF CICHS kI 5t
14 9%, W B BB 2= B sh Pk}, VEnl ik SCXK (D
2002—0013, 1AFERESMEN, BHldK, Hg,
HAROGI, 20 (25+£2)C, —UIRIERIR S5
ERLAA .
1.2 TS

AR e S (ULBH S — ), E 2k
H21022436); FAIRIIES (AR 2-1R-a 22
FIIK, WAERIZER AR, iy EAfEE
H20030658); EAIF (L2EfFR: 4-8HE-3-4-F 0K
5O TR (WL RN ARA A, [H2hdEF
H:19980104); #h PR 4N 2% Wil S (b nt DU BRI 24
AIRAF], EZUET H43021669).
1.3 KWESE

RS IR (40emX40ecmX40em) KA R
MRE, DUk SR RERE, MRy A, MRSk
AL SRS S S B, 45 3 v L IC S 5T
WAFALFE (Blaiss & Janak, 2006).
1.4 RMEEF
141 W MEARR 5 e T R S /N R
WE AR AR i e S 2R %) ST g YR Dk e e A R i
18 {7 R VES I E (25, 50+ 75 100, 125 150mg/kg)
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a6 K, R FESEHEEERE 6h (41514 8: 00,
14: 00, 20: 00D, ¥EHGHEFBAMIEES, &
RS PIIFIAL 6 R 5 7 RFRYERF B RIS 150
mg/kg MHE, 4h 5 IEIEES 6 mg/kg 404 Wi e
0K Smin BEERIRE. A ER KA /N AR IR R
SHAEFEER K 0.1mL, VESI RS i HEZ AR ] .
1.4.2 R S e 000 i 7 2 78 BT R TR 1 5%
ICR HEtk/N LA T 18—22 )i BibLor4l, #5401 8
) < WS B [/ e ok L v = R LT 7 S T R
mg/kg JREEAS G HEL] . 20 mg/kg IRERSE R
A1 30 mg/kg WREESE + I HELH o B 1.4.1 Pk giar
N HEAR AR TR, 27 7 AR BRER K2 L N i ek b 2 7
YN IR AEFA AT 1S min BEJSVEST 0.1mL A= 3R K, 3
i 3 415> MBS I VEST 104 200 30mg/kg IRFAEE, 44
LB WAMERE J5 10 % Smin Y BEERAEL .
1.4.3 PGS0 e R0 i 7 1 78 BT R IR 1 5%
ICR MR/ (AT 18—22 g) e BEHL 40, 441 8
W, St s . ol s KA ek T4l 0.5
mg/kg ELESF S HEL . 1mg/kg LR -+ N HEZH AN
1.5 mg/kg FLGSF NG HEL] . i WA 70 2 A ek R [
141 BAET v, B0 7 RACPEER K2 . W T 20 A
YN IR AEFA AT 1S min BEJSVEST 0.1mL A= ER K, 3
i 3 415> MBS I VESS 0.5 1.04 1.5 mg/kg LAY,
Y8 (R f 10 % Smin P BERR XS
1.4.4  JEREE. EUGUSS 0 I HEA s e S v TR IR
R ICR HEPE/N R (AE 18—22 g)klibl 7
A, R8N, 54, Rl EEEIKA. ik
AT 10mg/kg BFRS +HEZ | Img/kg LT
+IBHEA . 10 mg/kg IRFEEE+1.0 mg/kg LS+ 15
MEZ . TR A R ) 1.4.1 #4571k, 28 7
RAEFRER AL ke DT 2L 40 8% Wl {4 R T 15 min
PSS 0.1 mL AEFE EhK, oAt 3 20 0 0 RE i
10mg/kg MRS, 1.0mg/kg SIS 10mg/kg HF
=5 1.0mg/kg ELEUSF TR A I, b4 WA RE e i
K Smin PYBEERIKEL
1.5 & it

FT AR 3 LA B e 380K, SRR 3%
J7 745301 (one-way ANOVA), FAFAEZESR, WIHE
LT Z B R Levene 56T /s
Ze MRS, A5 2555, ] LSD Jrvks A5 T%E
AFEIF A Tamhane’s T2 7775 TG gt LAEYIEH
SPSS 13.0 it A A HEAT

2 &4 R

2.1 RESXEHAKSE 2R ETER8 20

B ) T L2 S e W S T 4 2 T 1R 5 5 R /N B
BRER KB B 22, AN )70 VR B Bk R R,
HIHIER, 4488 B E[F s =4.521, P<0.05,
one-way ANOVA]. MymEZ] FlA:z 2 #h /K 2 Lh AR 22 S+
B3 (P<0.05, LSD), Uil mWrBiAl sy, mhmEZ
H10mgiRfE s A ZRARE (P>0.05), L
20mgiRfaE 2R EE (P<0.05), BH4lY 30mg
IRBASEH 2 2R (P<0.001). B 7E I HE{5: 2
JETEREE T 5 T B /N B BRERAT b B B, R
W= 0l 255 W () 5 3 N BRI Bk R AT S B —
[y (B 1),

O 2P0 RK saline [0 10 mg/kg L 4 N
P O | J

B i+ K 20 mg/kg Bromocrptine+Morphine

Morphine + Saline =] :’ulng;"kg
35r =
4 -

30F

25F

BIEER JCE () Jump times

#H5 Groups

BT BRER S A 5 3/ BR BRI KD 52 1)
Fig. 1 Bromocriptine effect on the naloxone-
induced responses
I -2 B AR 7K 20 B A 3R ER K 21 22 S 1 3 (P<0.05, one-way ANOVA), #
FhE AL e LRz ¥ (P<0.05, LSD).
* Means a significant difference compared with saline group in one-way
ANOVA and # means a significant difference compared with morphine

group in the post hoc (LSD).

22 BRI IBHKSE 2 R EE R 20
B4 T 2 S P R N 4% A 195 R D BBk
BRUCECH B 22, ASRI ) [ G250 /) SRR 3
BAHEIER, A28 5 225 [F g 30=3.121, P<0.05,
one-way ANOVA]. MymEZ] FlA:z 2 #h /K 21 Lh R 22 S+
.75 (P<0.05), RWIMMWE A B . WHE4]L Y 0.5
mg/kg ELEZFHIEHEAL . 1.0 mg/kg LSS5+ HE L
BESLEBEN (P=0.243, P=0.089), {HHEL]
5 1.5 mgkg M EF+EHEA LR ER B E (P=
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0.032), AEH I AR (K 2).

O =8¢k sk saline [ 0.5 mg/kg

EL S S+ ey
03 etk B 1 mgkg -
Morphine+Saline 1.5 mg/kg Baclofen + Morphine

35 =3
30}
25}

20F

SRR I EL () Jump times
2
NN

#1351 Groups
B 2 ELEZEN I R T T I /S SBR[ 5% 1

Fig. 2 Baclofen effect on the naloxone-induced responses
*MEy e 2 B R 7K 4 5 AR BT R K 4 22 57 (35 (P<0.05, one-way ANOVA), #
FJ AL T MEA E 2 S B (P<0.05, LSD).

* Means a significant difference compared with saline group in one-way
ANOVA and # means a significant difference compared with morphine

group in the post hoc (LSD).

23 RIE=. BRI TIEMEMKEE SR ETEKRY

Al

TR B 5 R 2L GRS ) 4l 4% T 15 5 116 e v e B
BEERAT M R, W Wiz R N EE
[F4357=42.607, P<0.001, one-way ANOVA]. M+
AP IR KA S T AR K AL L B2 R
(P<0.001, LSD), &AW AL g 7 Ly,  neymf
+APEER KA S 1 mg/kgiRBaS + A BEER K ALAT 1
mgkg B 5+ A BKILE TR #H ER
(P=0.196. P=0.393), fHfHEENZE, EHREHH
SRR A AR R R (P<0.001), —H AR H.
VEF B A3 2R BF BB (& 3).

3 it i

BATEIE L5 LRI, KIS R AR
LIRS T, SRR — B ERAT A A8
BimflE (30mg/kg). HEFIE (20mg/kg) [
B, ECHFIE (10 mg/kg) A THEIVE
HIE R B SR AU e R A R E
H EAUFEIEIE R o (H 2 bR B 1
PRV B s F AN A FE, LRSS 2R A
REME AR ot i 2 2 T 5 3 1 119/ USRIk (B
BRAT M), U = HAAHh RE T .

W R L 295, G AR DGR 28 76 A 0
YLy S s A A I R A G N AR R R o i
KR 280 H R EUE, 0GP 2 Pz R 2

S b i 22 B 2R G0 A DA% ) A A R 2 R R o
TEN N, A FEcAMPAE 5l E . Bl 252 AR FIDA
ZARTEYE . 2R 02 83 T Bh IR A AR,
JEHIEDAR G AR T A W S (Ng et al, 1991). K
N FH R 2R 25 ) ] AN AC N D, 32 AR 35 B N i, D,3%
WHEPE I, Z OGRS IIREIR N, BRIFESE
(1) 78 BB TR 1 6 R 25 (K oob, 1992) o [R] s 52 A S 6
FEHH, N E e B 5 7 A0 P IR GABA T
P DA 45 24 5 T R GABA &5 &
ik, GABAMIEINEEAR N, 5 A i i IR o o i
(Klitenick et al, 1992), WF-FAEADZ AR,
T4 DL A7 AR ) RE S DA TR B 22 R KT
K, AR, GABARBZARLG— 8 (R P4 28 — A5 i
ARG K I IE M Ca’ TS, FGABARSZ /KT LL
FEBR AT DAREAMEIVE T, ML mD A RE 5=
(Ando et al, 2008). 11T GABAg k] VZ /3 AifEDA
L ICRHEDARIZ G L, 5 GABARSZ A X DAT)
fie B A 42 1 H (Margeta-Mitrovic et al, 1999). 7E
S T N FH DA SZ AR 8 IR B 52 FIGABA SZ /K
B3 EL S5 BB B 4 1 5 4 0T 7 i DR 1 400 ) 1
H

D K AAHED . Ds, D AAALIED,. Ds.
Dyo AFZZAREAAARFE I F AR FEEH L
W Ai%5(Nielsen et al, 1984). D 2RZAR. D2R%Z

O stk sane S 10mghe BRELOE L

B A ER AR K g g/kg £ RS IR

Morphinc+ST'|]ine Baclofen + Morphine
10 mg/kgiRFa-So+ Imglkg P14 S5-+nignp
40 F Bromocrptine Baclofen + Morphine

35t T _
30F T

BRI R (0 Jump times

4

- %

2% Groups

Bl 3 WRIESE NI EL SR S5 00 /) B o e SRt i 7 AR F) 5 )
Fig. 3 Bromocriptine and baclofen effect on the
naloxone-induced responses
*NE I+ 2F B R 7K 4115 A= 3 7K 41 22 7 W5 3% (P<0.05, one-way ANOVA),
S AL AL LU R R B3 (P<0.01, LSDD.

* Means a significant difference compared with saline group in one-way

ANOVA and ** means a significant difference compared with morphine

group in the post hoc (LSD).
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IEDAZELAEY) 22 (A . D ZRZ AT cAMPI&
1%, D22 A MHIcAMPi& 4% (Kebabian & Calne,
1979). KR A G HEEY) 5T n] LS T cAMPI&EAE |
W, 5IR MW7 4 (Nestler et al, 1993), TREZ=ZAE N
Do/Ds 52 A4 120 77 AT DL 3 10 1 cAMP 38 448 4
P /ER . Moran Cet al, 2004) [)5286K 17,
B SFAERE A 2.0 mg/kg i AT LU A %] loa vk 24
Yy IR A T, BT 2 AR UE SR
& (0.5, 1.0mg/kg) LS04 4% I 5 5 Bk ROAE
RIFARFAEIHER . (HEREESARF =LA Z AN
FH B HIREAE A FE AR G rr A iR AR . K30
N e e g 48 5] k2 oA 4 0k iR R AR Ak
(Simonato, 1996), GABAg*Z R 7E Wik Ft p 4%
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