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[FEE] HAY @ W IZEAME  (methamphetamine, MA) AR AR, #0HSCIRK G EAE S
TEF 4 (regulator of G-protein signaling 4, RGS4) . Z M D2 2k (dopamine receptor D2, DRD2) . WM G &
Moo I3 (inhibitory G protein o —subunit, Ga ) flez 3 )? TS T 1 (mitogen—aotivated protein kinase,
MAPK) ) mRNA L7840, R MA MOBIXT RGS4, D2 (5 Sl ERASEIR.  Jiik B JEEST MA, 257 MA 5%
V7 B % (conditioned place preference, CPP) 1 Ji2H . 2 A 4IAEHEL, [ S HF 98 06 10 5B A B 4%
(real-time quantitative polymerase chain reaction, RT—-PCR) M58 &4 K R BUHRAE RGS4 mRNA. DRD2 mRNA., Gai
mRNA Fl MAPK mRNA (3572840, G54 5 A BER KO BREH L AR TR A 244 141 245 B Ik i) MA 4088 CPP-
JAH 2 FABEK, 2R BE51#E L (P<0.05), $#55 MA KSR CPP IR, 54 Bk X IR
LA, RGS4mRNA 7E MA i CPP 1 Jﬁﬁﬂ\ 2 S FRIRREAL, H 2 FA TR B, (A2 558115
B (P>0.05) 5 15 A4 BAR KU BEAL H % MA {3 CPP 2 JAl41h DRD2 mRNA. G i mRNA Il MAPK mRNA )
FIRHWIE B, ZRAG0TEEL (P<0.05) . &5& 16 MAKHEIT, RGS4 il D2 Z R[5 5 i i Ak L2k,
RGS4 A HED D2 {5 S d B I 1 A
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[ Abstract] Objective The model of methamphetamine (MA)  dependent rats was established to detect the
changes of mRNA expression of regulator of G—protein signal 4 (RGS4) , dopamine receptor D2 (DRD2) ,
inhibitory G protein « —subunit (G a i), and the change of mitogen—activated protein kinase (MAPK) in striatum.
To explore the effect of MA dependence on RGS4 and D2 receptor signal transduction. Methods The MA dependent
rats model of conditioned place preference (CPP) 1 week group (group 1) and 2 weeks group (group 2) was
established by administered with MA (ip) using CPP method. The mRNA expressions of RGS4, DRD2, Gai
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and MAPK in striatum were determined by real-time quantitative polymerase chain reaction (RT-PCR)

. Results

Compared with saline control group, the average detention time of rats in the methamphetamine—paired chamber for

two groups were increased (P<0.05), which showed that model was established successfully. Compared with saline

control group,

significant differences ( P > 0.05)

. Compared with saline control group,

RGS4mRNA expressions on the two MA dependent CPP groups were reduced, but there were no

DRD2mRNA, GaimRNA and

MAPKmRNA expressions on group 2 were increased obviously in striatum, and the differences were significantly

(P<0.05)

. Conclusion RGS4 and D2 receptor signal transduction have changed in MA dependent rats, and

RGS4 may regulate the D2 receptor signal transduction by certain mechanism.
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FH 2L 8 TR i (methamphetamine, MA) , 1BFR
“VKEE”, E?%WH&%, S — P AR PR M
BOREE A, B AWM . A%
4], *%-‘e’”?mﬂ‘%ﬂ PSS IREF IR | B PR,

2 U B ZARTE 25 i Ak . 288 S 5 T
HEBEAEHRY. kN2 B Z AR5 R D1 ~D5 S Ff
WA, FESMGIESCRIE (Striatum) , HHL)L D1
D2 ZIRER IR Z. BURIR D2 2K
KA S R . AT R Rk S DA G, D257
K5 GaifE A B (DRD2-Gai), Bf 57 35
DRD2-G o i-AC/cAMP £ 5 I 1 4 #fi 8. MAPK
mRNA {520 G B o WY RGS4 Ny
G EAMFSE SRR, SHRNE Gai
P FLAT B i 1 AR AL {H RGS4 il D2 Z{k
F M PR AE MA RS AR Ab AN .

AT R HE . MA RO CPP R FRUVBSAY e
25 2 AR MK B S0 MK o RGS4 mRNA. DRD2
mRNA. GaimRNA Fl MAPK mRNA FikH9725 4k
DA MA AR R BRI SCIRIAR N RGS4 1 D2 32
AT 510 S 1) S

1 #R5FE
1.1 SKIEEY

SPF Mtk SD K EL 90 B, fAHE (220 +20)
g, HERMERR:IR Y it

1.2 &
LR NI IR , =M AT A w4t

B it oA '?mﬁ&*/z}?c TR s = fe it &
RBATEST I, 10 A R s 25 A RA s K
S, W B oK A R A S R A BR 2 D
Trizol-A+ & RNA 2 EGAGHRARMA, W A JE5TRAR
H: Ak 5 H]; DNase I RNA free, 14 H 32 [E Invitrogen
/N5 Platinum SYBR Green %€ #t PCR supermix i

Fle, WWEEE Invitrogen /vdls RNase H. 5|#)

i, W H FEE Invitrogen A ; BifgHE, 1AL
FHEALA T Golden Taq PCR R £, W H LA
KM E AL F] 5 TIANScript M-MLV 25 —4% ¢DNA
ARG &, WA RIRA AR ToK S
(Ortral) . &L (Orral) . SEREE (Grbral) , 1
H R ALK KR 7 ; DEPC, Tris—base, EDTA,
RSN T /A B
1.3 FENEE
ML o 2%, LEBEUE SR
AR . HR40-11A2 BUEBH TG, W/RE
Hl 5 20°CARIE VKA DW-518 #I, thp} L3541,
PCR #" 14 {% TPC-0220G %!, 2 [# Bio-rad 2\ 7l ;
4 H B EG r i R24e, S5 Bio-rad 24 H];
Wisw, 15E Eppendorf 23] ; Legend RT+ G 5.0
ML, FEE Thermo 23 H]; Biomate 3 #8 U £ 4Mrt
B3l , fEE Thermo /A H] 3 % )6 5E & PCR Y

7000 %Y, SE[E ABIAH].
1.4 Fik
1.4.1 SEIRZHWHAE  SD BLAE fa B M KR 90

1 [fA#EH (220+20) ] . SLEGTPXFEIYIAOAL BT
Adﬂ“ﬁ/ﬁ %m@ﬂ%&ﬂiiﬁ 2006 “EMAE Y O
BRI SRR FIEEIL) AR, SRR T
él’\]ﬁj\ WFE 1, }:Jiﬁﬁhﬁ%:\ JoK, HERTY
HEIE, mUIUEHIES) . HE R YokaE LRE
ELL. BRI A3 AR BRER KT R L MA KK
CPP 1 JH4H MAMKICPP 2J840 , 1541430 1
1.42 BFEXREKRHKRERAE I (CPP X

B SRR B g (1) U
(KRR Mz M) « R g R RUE T I L sh i

SO RGLIAAN, B, R AT
DITE 2 MR CRAI S A48) MosE N | BiGg),
W 3d, 1R/, K 15 min. 3 d FFERic st R
RETE AR R RAE - 2405 BRI, i KB R
SRAmZ . 5 R AR w40 (48 1ER
PEAFI AT IR LS5, (2) S50k 2R N MA
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Faadr, % WSRO R RACIRIA RGS4 il D2 ZAA(5 5% 358 #% mRNA 1931k 7

YIGRRE, 8L IR R 2540 7 A A R 5
TE I 6] 28 B Jis V5T MA 10 mg/(kg-d), 2 7% (8:00,
20:00) , 4 MA JERIBCAPE 295N, FBR AR d A
WIE, W 30 min. LS MA JFEUIZRR R 10
d. A FRER KO R AT 53 s 3 S R ] 550 1 2 R
[10 mg/(kg-d)], 2 ¥ /d (8:00, 20:00) 4b, HiAthy
5 MA i CPP AR FAAR]. (3) YIZk)ailik: 11
d #E47 CPP SE5GINE , MR REAET I, R
RERETEPIRE N H TG 3h, WIER 15 min, Z50id k30
YIrE W AS A = R k). ekt , R ER PP
FENIEER . AR — 3 A A .

WA EE ST T R MA KH S, 2 MK
ZH K B 3 22 18 I VE 5 MA 10 mg/(kg-d), 2 7K /d
(8:00., 20:00), F4F MA J5RIBAEZ4E N, IR
BB P IEIE , W 30 min, FREETESIAT ] 20504 1
SR 2 JE, HENT 2 ASASIRMR AT i) B 4 4 A B
R ERRAE NS 2 d ##4T CPP 2.
1.4.3 RT-PCR #AR#&il MA {k#i CPP XK R4tk
& RGS4 mRNA. DRD2 mRNA. Gai mRNA,
MAPK mRNA FixfZE (1) Bobr: fEAERERK
XFRAZH . MA 8 CPP 1 FI4H . 2 J& 20 A RUR i A
RIS G, 25K B 10% 89 7K A SRR B
JEALBE, FFA, BN, B TUKENEIRILE,
T 19%DEPC /KRS sk, 218 Paxinos A1 Watson!™
KR s, o B SO, FRE, BT
WSEhA 1 mL TRIZOL MR EP . (2) &
RNA AYHEEL. K2 2UF TRIZOL LM i — e 56 7%
A SmL2JHA, 21, SR TF 4°C. 12 000 r/min,
B0 10 min, BV, JMA 200 wL &45, RIZUR
10 ~15s, FHEEFE 15 min. FF 4°C . 12 000
t/min, 5.0 15 min, M)ZE. BUEE, 1A 500
pLSENEE, R 10 ~15 s, -20CH & 10 min,

4°C. 12000 r/min, &[> 8 min, F+ 3. A 1
ml, T 1Y) 75% LG RNA, BRIk LI,
4°C . 12 000 r/min 0> 5 min, FF B, T4,
£ B3, A RT iR  DEPC Zb3EK 20 wL,
W RNA. 3 pL4r2%F 0.5 mL A9 2 RNA B
Hr, BT RNA ¥, (3) cDNA F—8a . #%
AR A A2 F] Quant cDNA 25 —85G B &
WG L cDNA 25 — 5585, Kt st W T
RT-PCR 5l # -20°C#fF. (4) il RT-PCR Jik
R H 03k RS B kK. Q515
ARG, RS P THE, A NCBI _EART3 H 1)
FEH mRNA 2K 750, IR R 1T 50 ik
it, W= KE GAPDH KKl RGS4, K il DRD2,
K Gai, KE MAPK i 5141, W 1; Q%
I G E B PCR U : Real-time S0 P75 PCR
YRR, B4, WAMEE R 95°C, WA 3
min; 55 2 4. ARVERE 95 °C, W] 30 s; iRk /
FEAR . IRFE 60°C WFIE] 31 s; 45 PDMEFR. AL
HRBRIEK E3AE, HEFET PCRALLE, #% iR
KR BEIEART, BFEMBEAT83 AL,
(5) FHIXFE R R I A ACH X E B RN T
TR, FEAS R H SR AR B R 0T
K F=272%0 AAC=ACE (FFIEEA) - ACt
OV BRRRAS) , 27220 FT TR A A e ik i e n R
FEACH H (1) 3 PR 1) 22305 s AR BEAEAS v H A LR
FIREMATEL
1.5 FitFEAE

SEIEHE R (cxs) Fon, A SPSS Bt
HATE T, AT 2 S LRI Ry 225
B, JrZ5FEHE A LSD Siit ik, P<0.05 2R
BoitE L.

%=1 K GAPDH, RGS4, DRD2, Gai, MAPK 5|4
Tab. 1 The primers of GAPDH, RGS4, DRD2, G ai and MAPK

SN # R BSREE 2]l Tm (C) KJE (bp)
K GAPDH F: CCATTCTTCCACCTTTGATGCT 60 98
R: TGTTGCTGTAGCCATATTCATTGT
KELRGS4 F: ATGGGCTGAATCGCTGGAAA 60 250
R: CACCAAGGAAGCGATGAAGC
KL DRD2 F: ACCAGAGAAGAATGGGCACG 60 289
R: ACTGTTGACATAGCCCAGC
KB Gai F: CTTTGGAGACGCTGCTCGT 60 160
R: CTGGTACTCCCGGGATCTGT
KB MAPK F: CCATTCTTCCACCTTTGATGCT 59 203

R: TGTTGCTGTAGCCATATTCATTGT
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2.1 CPP LIG4R
MA i CPP 1 Jil 20 K BRAEFE 2548 145 B4 1) i)

BB K F AR KGR (P <0.05), MA 4K

CPP 2 JA 20 K BUTE P 2546 0 45 BE sk (RIS 2R

BRERKXTHRZH (P<0.05), H MA 2 A4 KR 1

JALAE IR (kK 2) .

2.2 MA fk#i CPP X R 8l X & RGS4 mRNA,
DRD2 mRNA. Gai mRNA. MAPK mRNA
RIEWT
(1) 5 RNA SERPEAGI . FH 3 38 58 1 HL VKA

RN, TERIMITTS, BERCAS AR UK E R

SEIEMIEY 18S. 28S KR B ALY SSrRNA A7, 16 HH

PRELA RNA 5248 (B 15 (2) MA K CPP K

SR A H RGS4 mRNA, DRD2 mRNA. Gai mR-

NA. MAPK mRNA FKiEH284k: MA 4K CPP K KR

SUIRMARH RGS4 mRNA 35 5 A #LER K X B4 L

B, MA KM CPP 1 4. 2 AT, H2M

A1 AR, BEEFESEIT¥E XL (P>

0.05) ; DRD2 mRNA., GaimRNA 5 MAPK mRNA

Pk 5 A BRER K BB HEAS, MA KIS CPP 1 40
F, HESTHEIFEXL (P>0.05), MA K
CPP2 MR L, Z2RARIT¥EL (P<
0.05), WFE3, K2

*2 CPPliXMEHEAXREHAHFEEMNEILE (xs)
Tab. 2 Comparison of detention time in the
methamphetamine-paired chamber of rats

in three groups during CPP test (x +s)

| PELHIE R (s)
AR KL 343 £ 42

MA {f#i CPP 1 J&12H 556 + 141"
MA i CPP 2 JFIZH 644 + 180"

S KA I, "P<0.05.

(1 [ 285
bed  buined ol

B 1 & RNAZEMHGNES
Fig. 1 The band of total RNA integrity detection

oo
e

& 3 MAK# CPP X RGS4 mRNA; DRD2mRNA; Goi mRNA 5 MAPK mRNA IRIEZL [(+s), n=6]
Tab. 3 The expression changes of RGS4mRNA, DRD2mRNA, G ai mRNA and MAPKmRNA in MA dependence

CCPrats [(x+s), n=6]

FA | RGS4 mRNA DRD2 mRNA G aimRNA MAPK mRNA
AR K 1.0000 + 0.3334 1.0000 + 0.3224 1.0000 £ 0.2312 1.0000 + 0.1257
MA #¢H#5t CPP 1 JH2H 0.8396 +0.3703 1.3716 £ 0.5011 1.1811 £ 0.3074 1.1495 £ 0.2162
MA i CPP 2 Ji4H 0.5834 +0.2298 1.6223 + 0.2285" 1.4628 + 0.2022" 1.2875 +0.1833"
SEREKA L, "P<0.05.
3 Itig

5 2i ARSI E SIS MA 10 d, RFZ

£ Ex CPP 75 A6 2] MA HHt 1 J8 20k e P2 A 45

) A = S . B I ] B A T AR BRER K X BRZH (P<0.05) , MA

e T L 2 Ji ALK ST A 24 ) 45 B I [ 7R B T

2 gl B KX IBZL (P<0.05) . H MA 2 Ji41k Bl

£ £ | RIS . H5 MA Mol CPP ok BUBRL o

e ey

'}
ABBKE  MACREN-RE\ACRERARS
GomNA

ABRHE  MACREN-BEMACPENRRE
NAPEmiNA

B 2 MA & ¥ CPP kR RGS4mRNA;DRD2mRNA;G «i
mRNA 5 MAPKmRNA By FiEZE 4
Fig. 2 The expression changes of RGS4mRNA,
DRD2mRNA, G «i mRNA and MAPKmRNA in
MA dependence CCP rats
LA KA L, "P<0.05.

ARSI WL 2 MA A CPP K BRUFE f 25 46 45
BB B, FR A ER Rk . BBk £F
SLHb I ATIR R SFZIMA TR, R SRR RGS4
mRNA (5235 T, 2 A4 FEBH 8 ; DRD2 mR-
NA. GoaimRNA 5 MAPK mRNA )ik FiFE, 2
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, A HHSENIRIS K RECIR R RGS4 F1 D2 Z K155

fE S EE mRNA HF5ik 9

JH4 EVEI S, $8 RGS4 mRNA, DRD2 mRNA .
G oimRNA 5 MAPK mRNA AJ 62 5 T MA K
A B w2 . 218478, Sang Won Park S04,
TE - B 2 AL R R B /N REBCIR IR, 16 m
RGS4 mRNA W& ik i, Wb 17/NEE MA AR5

SRR ZINRAT N, X5 EH U RAERL. T
D2 52 1A 5380 % 0 A2 T 2 WS . b A TR A

MAEAIGTT BA THE R LY. Lerner 2905518
H RGS4 JE NI RIRRE 5 D2 32 (K15 538 % 1) ¢
S, BN AE N R EE RS,
1 FIE T RE IR N & AR A RGEFE. Min S50
RS E—2E48 ) RGS4 J& ok H N R uxf D2 52
TR 5 B A TR NIRRT YTRS ph B R
P BT . ARSI A R BN MA it RGS4
MFRIBE D2 ZK(F5HEE (DRD2-G i) A4
FERIXMZ, X5 Lerner . Min S5 fiff 5% 45
*EIM $27R8 RGS4 TTRE 5 MA fRMi K R D2 Z AR5

T AR

B2, 1E MA #ifih RGS4 F1 D2 2 K15 S
PRER KR T A8, RGS4 AT RES S T MA Kt D2

AT AR A A

(5% 30k ]
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