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The study on relationship between glutamate receptors and drug addiction
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Abstract: Glutamate is the most important excitatory neurotransmitter in central nervous system. Glutamate
receptors include ionotropic and metabotropic glutamate receptors. After receptors are activated, they regulate ion
channels for Na", K", Ca’ or couple with G protein and activate a series of series of complex signal transductions
as well as are involved in memory formation. Drug addiction is a chronic, relapsing brain disease characterized by
compulsive drug seeking and loss of ability to control drug use. It has been reported that glutamate receptors are

closely related to drug addiction. This paper will review studies on the roles of glutamate receptors in drug

addiction.
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254 A (drug addiction) SFK 2 W) K it (drug
dependence) B2, HRK I S AT H SR 25 P B
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SRR K () AR, AL b i I 0 4 55 X (ventral
tegmental area, VTA) M I = SR X AR BB 4% (nucleus
accumbens, NAc) FFi i 5z Jii (prefrontal cortex, PFC)™,
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B AR ALY PRI RS Y
WAL, T2k 70% 1R IS RS
Sl Ak s, e I P RO RS B ) s A, RTE Y
4 & R % 1K (ionotropic glutamate receptors, iGluRs)
FIR I A 2 R 52 14 (metabotropic glutamate receptors,
mGluRs) K DIfE .

L1 BTFREAI[RZI

iGluRs & Frd oA [ 145 8 1, /PR
PES b AL 38, WIS IS 14 IR 0% o 2 2 B R P B 57
W (EEE Na'y KR Ca™), A3 i g i i) 2%
frtke iGluRs AL —FPEAY « N- AL -D- RA R
(N-methyl-D-aspartate, NMDA) 22 1K, a- 2 %t -3- £
I -5- L -4- 7% (a-amino-3-hydroxyl-5-methyl-
4-isoxazole-propionate, AMPA) Sz /A1 N #5418 (kainate,
KA) 32 {4

NMDA 3% 4 j& 1 NR1. NR2A-D fil NR3A-B
I ZH R ) e DY 2R A4, D REE 1K) NMDA 32 44 th 42
/b—/~ NR1 WFEF—A k£ 4~ NR2 5 NR3 W 4]
B M. NR1E I g W0 f A, NR2 I 5 30 5 4,
YE T NMDA 32K [ 25 B2y . NMDA 52445}
Ca™ H AT & BB Mk, 76 5 fil 4% 3 K i 2 348
(long-term potentiation, LTP). 5 fili n] ¥4 P (synaptic
plasticity). “#JidiZ. MARFGEK KB ELIE
TR N A B

AMPA 3Z R KA 32 445 3 Fr A 4 NMDA %2
k. AMPA 2 fA4T GluR1-4 WIE, 78R AIZ R
GG ST AR E RS fihn] 313 55 v b H 2
ERH . ARG IR s RIS S KR, K
S A2 (long-term depression, LTD) [1)155 & A1 4k £
K, ZHIWFEIWILES).

KA Z AU H% GluR5-7. KA1 fil KA2 W3k, 7E
SR T IS R A A e s ORI, IR AR S
J ISR ik A s R A
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mGluRs /M P8 Ay A5 5 ALis, e 1Y
G H B 2 AR S5, 38 M N 25 B 1 4 i)
AT 2PN M KR IR R B IV R R
DL AT 5 e LB S 25 BE 2 REPE, K mGluRs 704

=41 ™, K [E 41N mGluRs [R5 51 F 5 414
70% M FEETE, ASEALZ 18] A 29 45% 16 [R5 E
o5 1 414045 mGluR1 1 mGIuRS, ‘EAI1AE S £ Fik
B G R AMMBEG, W Ga/1l, — HEaE, KRl
g1 Mo PN il A IS R B 5B TT 41 5 mGluR2 Al
mGIluR3, 11411545 mGluR4, mGluR6. mGluR7
F1 mGIluR8, X 4 4] mGluR 1 Bt Gi/o & 11, 0%
Jim A8 ok 400 IR R PR 1L B (adenylate cyclase, AC)
(19 3 P o /D 4l o 9 BR B IR IR T (cyclic adenosine
monophosphate, cCAMP) 1] JE & »
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FIRPINESE . TRG AR SR
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W R Ay AL Ty 2, T A o)
TIRZ, H PR IR N 2% o456 E (cAMP
responsive element binding, CREB) Fll AFosB 7r 254
N Fa R EE/ER . CREB &AM ZE ok
K, 3 cAMP I&72 AL R [P s i 48 o Bl 28
Iy P 1 ke 25 9 ¥4 v] LA H T CREB, 1177 1
WA B X & CRE Jofth #9253 5% . AFosB
A& fos B s IRl 5 1 2, J& FosB JE [ A
BRI ), w AR mNRENE, 5RO
Mg 2 A2 H K. ARBR #% X CREB A1 AFosB [
AR 55211 52 FCGAT ¢, CREB iy 3148 410 i1 1 1
FE AT R B FRBT IR, 1 AFosB 5 2% Ay P24
YK AR B Rt SRR ST 0G40 i e 4K
#5EE (1 S (cyclin-dependent kinase 5, CDKS5) 7¢
YRR T A EAEH, e AFosB F) N4>
T2, AFosB il i {FH T H 5 3 1 (1) AP-1 {7 5
WoiE CDKS.
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FH £ 30 2 300 A0 B Bi] v S8 8 KT 25 A5 4iE .- Coleman
2 U B, A6 K BN %5 7 5 NMDA 324k 38 4k
FE PR APS,  n] DL BE W B ) 8 e R .k A
NMDA 24 58 e VEI 7 v LA B vl R BT 5 |k
HI 2 A HEA B W %% (conditioned place preference, CPP)
FIAT otk ™. Kao %5 "R I Ml i siRNA B
NAc "1 NMDA 52 {A& '] NR2B WV &0, 0] DLV BR g
MEZS R AL EAT R, X —1EH S 2 BTG,

R AZ X ¥ AMPA 52 44 5 W] s PR 258 24 4 i 30
(AR DGAT I # K. Conrad %5 "™ {URFFLUE W], (K B9
e AMPA AR IESE N, W] R AT 3500 2547 4 3
5, AR PR S, B9 00 GluR2 [) AMPA 32 {A3KIA,
FELY W KN EZ W . W] R AT 5 VTA A AR
Z UEi4 0 GluR1 [R5z, T3 i b il 2k X
AMPA Z¥filiftids, 2w BOR 2517 ke U,
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AT A
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DX PRI 28 R 7K o 0 WA 85 DRI g 2 1 PR 8
FEW], GluR1 Fl NR2A /K& & TH s, gk
BUEE T HIRGZHINT VTA X GluR2/3 ({1414,
NAc [X [JRIETARAL 2, Hemby % Y 50 R IL,
1T e PR 7R IR LR BE, VTA X NR1 T GluRS
(AL PEAT, NAc X WV IEFRIXTCAR M . FERIH K )2,
NR1 KT GluR2-6 A1 KA2 /KFF#AI.

WF 5% & BL NMDA 32 44 i i # 3% AC-cAMP-
CREB i&1%, FHME IO Tl ARk, i
2257 B i BTSRRI AT 7. NMDA &%
PR B FIERER i) LA5 5 AFosB [F3IA, TAEARFS
e, NMDA 32 f845 $ 51 MK-801 Al NMDA 52
PRFE L DNQX [#{ T AFosB WM (13RI, W35
SRAA T Nyl BT i WRE IR Y. /E A AFosB [ R
WeAE bR 2 —, CDKS [Af 5 iGluRs % YIAH ¢,
1085 5 K B 5 4 oo b, NMDA 52 4k fil 4
NMDA 52 & 3#03%, vl 38 g 25 3005 85 F 89 calpain,
5142 CDKS WG 1 p35 I IR0 -

W) S AT AT DLEOE NMDA 3248, Bl
O M R UL O £ S 4 i Ca™t (R . Ca”t
5 35 5 4 (calmodulin, CaM) 45 & i3 Ca™'/CaM &
WY —E AL B A W (nitric oxide synthase, NOS),
FECNO F3 . W NO n] PLAE A —A s 1) i 775 [A]
s T E A AT R S R B A Bl 3 0 2 A A
I 47 (cyclic guanosine monophosphate, cGMP)
(B, iS5 25k, Ca® ] LU Ca™

TUK ) Ras BN AZ TR DA 1~ 85 1 2 1 Bl
IT (CaM kinase II, CaMKIT) H1 f fig Bk L i 3- 4%
(phos-phatidylinositol 3-kinase, PI3K), Jf /5 41 Jfy
AMeE 5 1T I (extracellular signal-regulated kinase,
ERK) It B 1k, M 300 22 3 5L 3% 4k B 1 Tl
(mitogen-activated protein kinase, MAPK) i {5 5 2
VIR B o
4.2 mGuEZ{R5HE

I 2 mGLuRs ] U2k o] < DA S 30 o, 3L
BEAR T RE A B T sk i ia 7 P 4Rifi, Loweth
26 BTL B, mGIuR1 (3005 v] LARR AR 4 R 5B R 10
WA R PR ) K IX AT BESE B AT R4 2 R A A AN
[F] BT ads B %1 AN, mGIuRS 7647 & i 5% 1012 1 1%
Fi b O R S VEAE D, AR AR A 5 (negative
allosteric modulators, NAMs) A] PAAE Ay UK 55 I8 Vi
70— AN AT 2O 5 Y JLIE ) AR R 5 (positive
allosteric modulators, PAMs) 5 B T3 k& nl - K15 &
(IR B o2 2, I EL AT A 2R R i 3R
g2 R AR IR SEEAZ I K P mGluR2/3 5
Gi/o Hr FIAHARIBE, T8 0 i 7 PR A T 11 9 12 o
IR I Y cAMP /K°F, B2 R 45 25 118 3 A 3
N S " mGluR2/3 0 AT LA AR K I ]
2P AL B2 BRI S 2547 4 BY. mGluR2/3 3
71 LY379268 1J LAREAR LR 2R 75 (1) 2K P % B 24
AR

T4 mGluRs 75 A5 25 W) ) b (A FH 820,
1 I DA A B T4 mGluRs 3P 3 F 24 W e A4 ¢
b, IF HIITAH mGluRs 78 KM R I8 mm ik T 1
A 4. M4 mGluRs, JUH & mGIluR4, W RES
5T AT Mt A BPY, W9 R B mGluR7 A L)
V&R AR T 1 — AN SRR, mGIluR7 )42
¥ 50 71 AMNO82 B H: Al 7% 44 771 ] fig il ok 1] < A
A T 367 20 B AE KR GUIRIA R, TR
S PP T mGIluRS [ 2 ik K S B, i i
mGIluR8 55 ] AR A 5% o

5 R4

DA RRAE A i b dp B ) ey PR AR 2346 5T,
HHEFR, KRB ARZENS S, 2R,
AR RISREE i) e e s R . A
B PRI A 2 BRI ez, T SE i 25 42 5
AT R o B RS 2R 52 AR A 25 ) e h i)
YER B 29T, il s AC-cAMP-CREB i
2. NMDA-Ca*-NO-cGMP i 4% il MAPK i 15
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