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Abstract

Drug craving is widely investigated in recent years, the studies on the mechanisms of drug craving
have always been advancing and we have got lots of knowledge about it based on the laboratory
animal-experiment. In this review, we discuss recent results that have identified for the founda-
tion of the neuro-biology and the molecule-mechanisms for drug craving: the main brain regions
involved in the incubation of drug craving, and the evidence for the underlying cellular mechan-
isms as well as the influence of the exposure to environmental enrichment (EE) during withdrawal
periods for individuals. Understanding the neurobiology of the incubation of drug craving is likely
to have significant implications for furthering understanding of relapse or addicts in human, this
will be beneficial for the control of drug abuse.
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1. 518

PSR P 244 2 W R AR IR IS AR A — BT B) 9 EL AT e SR B AR DI B . A58 S 38 B
SIK o TR XSRS, B 703 RIS 0] 4 DR SR DR 50 2417 2 it o5 ek [1] g 9
BRI IN, T, RIFEERE T “Z999EK 7 (drug craving) IR [1]. BEARXT B WRAT A §EA R
S SR E A W Rt AN T oIS 2, (H AR SRR 22 (1 I 1 2 A 24 v oK 2 B e S AT D 1 B ) UR B R
Z—, Childress I\ 2P Kt S E LMK S 2 5 EW ) —UE ZR R, WRKBEAMIER T
ANARFE A L R B 0 3N [2] [3] 299 sRAT A U FE WA 15 28 3N P (oK BR) SR 3 Hh A3 B SR A, BT R
Bl WS RSN, WK, Je T SRS piE e R R AR 22 51 S iz B R i ok, & S BUER[4] [5].
ARIMN=ATT SRR T 5 SGESR AT R 1) 290032 — Mg e, MMl EERY, S
LRI X A WELE? 2) 250K 7 FHLELR BRI 2 3) BRSNS X ML 245938 3K A TERE
SO 2 B I il R (PR A [ 2 SR R 2 e SR (S A R R, DA A 24 0 SRR P s R FH 2 B B R T
BRI AE I RS . B0, W2 RO R T KA BRI AN B — AR A BT 14
FIRIT, BRI ILEREGIRII, S RBREIRTT, JRITHOBE O AR, bR PREAZG
K - FRAIE A BB FHLE], 200 b, NS AT DU Jeb 37 44 8 A7 7 A BB R o S e S A R
PHIT#H 2215 5 R (6] FECLE KR - EAT IO 715 518 S LR EEA R 1o, B
HAW S DhRE BN F G5 BT S, BRI I PRYA 7 2 RO R B 24, i e 38 5 B o fi P
SRIOWAE W) AT T IE B ek 2D B BR B ORI H 1. B FCIRIE[ 7], AR HL ) (deep brain stimu-
lation, DBS) C.H T AW piait s, I HBEE NI S5A RF# &0 BIMNRIEAN, DBS A HE AR K
TEIT 29 RRE I — R IR A RTIR I . A IRTT ik —

2. 85HMARRNEEX

Y2 N H SR SLIG R TR B, PN 2 £ EL% & 85 ( mesolimibic dopamine system, MLDS) & 2
JRBCIRAAR 7 % (nigrostriatal dopamine system) &S5 slia tE 259 58 2547 NI BB IX [8]. Mg £ L%
ARG 75 X (ventral tegmental area, VTA) S 20k 2 AN G 1Z R G E4E: N IIHTERI K
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J5i(medial prefrontal cortex, mPFC), {RF&#%(nucleus accum bens, NAc), 51 #%(amygdala); i SRk
EU% 2R Gt BT SISO AR [X 1 22 5 (substantia nigra, SNA)ZH AL il o 45 #0614 2590 ] DL i 2 /N #E A R
BOE A 2 2 B RS, X PO A 10 i BN B 55 X 2 iz (dopamine, DA) #1128 7T 178 L A b /=
N DA 3% 5 B BUER B #% (nucleus accum bens, NAC) A4 Ji Jii (pre-frontal contex, PFC)4%; i L 51 #2 1
Mgy A AR USROG B 5 o DX (R AR A AR AR B 2507 5K o K B AR B R A 2 R AR R SR A 9] 52
Wi SR UITRH 5% R 06 DX G A 2 DX, P 0 i 8 B2 5 (mPRC) FIAR KR AZ (NAC) T AN AL 48 EA Y
B AMUSCIR A (dorsolateral striatum). Y346, 7547 FE i AMI#Z (basolateral amyg-dala, BLA)—E A NS 5
T AL K B B 24T RS 5 20 K R FE 2R A 2 /D J BN AF 0.

3. S5HWMBRNME D T RIELBHENF

1) A A4 4% (central amygdala, CeA) 4l i #ME 5 18 15 i B (extracellular signal-regulated kinase,
ERK) & A AR5 5 18 B E 254078 3K (A

AN AME 5 1A T B (ERK) A2 22 24 J5U % 2 A 38 (mitogen-activated protein kinase, MAPK)& i 2 —,
TEAETHMIME SamE% B, ERK BIBUE S % SJid 2 BNLE & UIAH oG . mT-R S A HAth sl v 2450 ] LA
i g 2 C% R4 ERK BNEYE, SHLAAT 2R S U I 7 AR 2 BN . ERK [0 [RINHE B AR
A5 T Wi % 44 22 R - (brain deruved neurotrophic factor, BDNF\GDNF) (4L Thag, S 525K, Mk
S BB TE) A s v ] (R 53- 3K 5 o e A5 4% (Ce A) ' ERK SERIE A 9% o [ 2 A W 58 R B, A 2547 42% (CeA)
ERK K KA ARRAR 250K . 4, DA SRS E MM )5 5 — RS A A2 4% ERK 1] LIS 0
BT AT R R )8R, X8 v AR ERK 24 2R FH I 77 B FEL T SX Ui BH: CeA-ERK £ 1] R A sk AT
HRHEY T A O JFH, BEIR(E SR ] DU RIX — A Sk R SEES 1S 2 [F AR I 45 10
DAL SRS gt R 3 i Ao A% ERK OS2 Ol PR 245 W07 SR (1) B . IO 26 X 1) ERK 8L
% LA & GDNF/BDNF [ il sh R 2 5 1 258K, AR ERK FIFES S T 24590iEK, (B2 511
RS IR M 7 NETR B2 B (mPFC) ) ERK MR A2 5l K25k . 281, H &1 ERK
{14 280 B Vi 2454 v SR AL I 1 A2 AN BF A

2) JEMI%E 55 X (ventral tegmental area, VTA) K& AREE % (nucleus accumbens, NAc)H Jixi #22 [K] - BDNF/
GDNF 7E 2543 3K H i1 H

BDNF (brain derived neurotrophic factor). GDNF (glialcell line-derived neurotrophic factor) & = % ] fixi
AT, N E ORGSR R AR A, X Eep 28 1) R - [R AR AR 2 2d 24T AR E 2
M. RAREMLIH AL R TR, AYEHSCE 7 N2 Bk R % IEE K BDNF 5 5388, JF
H. BDNF [R5 P AT DUHERE SR 2590 AT 808 SR, A i 22 T ke 2 SR s S0 &2 4t GDNF )3 1
TE R PE 25D AT A 80N B E R i, BEE HEREVE I SCEHIRIMER s mT L, 299K 5 v i
[X BDNF RiEH x, 15 VTA #i5k NAC ) BDNF #5446 9%[9].

3) RFEEZ(NAC)L IR Il LB AMPA 3214 (GluA2-lack AMPARS)E 2547 it K I A1

AMPARS J& [R5 M 5 5 5 A 2R - 17185 T80, GluA2-it 2k AMPARS & FE .45 GIuAL T2, GIuA3
WA, GluAd TEAEIE N T A S GluA2 TEAL AMPARs %, H - GIuAl, GIUA3, GIuA4 TiFITELE
HIEE LA GluA2 B RMARZAL. BT A0SR, GluA2-kk AMPARS Lt GIUA2-&
AMPARSs 51 LA #28 JIIEUR RAE o 7T IR 5 R BT = R B R 4G 24K T 2> (2 A GluA2-6R- % AMPARSs
TER, KIIEER ) AT R B3R A 282 580 GluA2-6k2k AMPARS TERBEAZ (NAC) I ZRIEIE TN, 1
32 A4 (GluA2-8k AMPARS) T i AT AN 3 AR BB AZ (NAC) #il £22 TT 0 43 R HO N o AR NI, 257 - AT AH
RGN AE KA B 2P T 5 HH IR 23 2R 3t 2 AR BB A (NACYRETIG, TR i R AR BR A% (NAC) 1 48 JT R 2 23 B
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ERZ, PRI REZER . R, GluA2-Hk AMPARS 75 1] - [R5 FE B HL 9 R 9
4. SMERERR X A4 K KRN

Sk MRS ST 0T TRV R R DA[10], 24Uk A A0 B R R B LI SE R T R, S EGE S
FORZE SN, BB, MR R, AR AT B TR B EE, T Uk Bl R F W 75 A
SRS, X PIE R S E R, X R R A, R AN e, BRI e
1551 T A ) 413 855 2 B B L 20 0 Y SR o SR SR )/ R A DR B AR IS PR SR S
THERE. W . B, MK, kAR EBIR NS R E R, KRRR T, R
AF B LG BAE BRI 2B SRAT LSS s AT RS R B 255 0V SR A7 A L ol 1 A B % e B 5 9 42,
PR AR R N2 B R I R R s R AR ARSI K R AE iR R K LR AN T 254 5
FFRBE A R [11]. 22 SEA7EAE 10 B DR T B R BRAE B4 5 B S I A B0 R 75 B 1 AR [ DA 52 3 1 5 400
MR AERAOB I, Ak, RN AT SRR X . 2 TO R 2R R A SRR I, B S
L e 2 5T 25 Al T S AN FRDR 45 o M A At 28503 SR RIS [7 4T 35 3 o
5. &5

250> R AR 259 A R A PR R (Bl )R K s SRR s A X DA ST ] (0 75 SR AR, LA
AR FLFT AR IR IR A 2 A (o ok R 558 ) Bk 152 FH s P s e ) A7 26 A6 (WO, 7k 19 2 55)
HAZ R R A5 S N B0 58 2547 D9 [12] o 19— RSk B » 25438 K oW _EAML LS 5T X — 47
NIAEERER R, RN XA REAS: RN 2 IR 2 A BT AL A AN IR B BRI R . A SR A
29I RIX— AT TG RIS, B SRR R AR, R 72 5 2R X o A foidt—20
17 FREFFHLIEL; RS 1A B AR DU BRI, YN T 2940 SRR R AT A IwT 7T TAE
REESH MRS, HEIBRIILE R A TR R — RN, IR ASTRIN Y, fETT R A
SR IR 2 L) AU LR TR, 2 247 B NSRRI SRAT A AL & 220 7T, 9 TR AT TR AT
FRAEREZ AR A -
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