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Distinct Role of Dopamine in the PFC and NAc During
Exposure to Cocaine-Associated Cues

OMRFEIT V., KBRR Y, XKBaBF V. ARE?. & BE"Y
ABRKRZEFRREFZRE ), BRXFEFIET FREBEHEE

2)

0-8)

Background: Dopamine neurotransmission plays a critical role in reward in drug
abuse and drug addiction. However, the role of dopamine in the recognition of drug-
associated environmental stimuli, retrieval of drug-associated memory, and drug-
seeking behaviors is not fully understood.

Methods: Roles of dopamine neurotransmission in the prefrontal cortex (PFC) and
nucleus accumbens (NAc) in the cocaine-conditioned place preference (CPP) paradigm
were evaluated using in vivo microdialysis.

Results: In mice that had acquired cocaine CPP, dopamine levels in the PFC, but not
in the NAc, increased in response to cocaine-associated cues when mice were placed in
the cocaine chamber of an apparatus with 2 separated chambers. The induction of the
dopamine response and the development of cocaine CPP were mediated through
activation of glutamate NMDA (N-methyl-D-aspartate)/ AMPA (a-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid) receptor signaling in the PFC during conditioning.
Activation of dopamine D1 or D2 receptor signaling in the PFC was required for
cocaine-induced locomotion, but not for the induction of the dopamine response or the
development of cocaine CPP. Interestingly, dopamine levels in the NAc increased in
response to cocaine-associated cues when mice were placed at the center of an
apparatus with 2 connected chambers, which requires motivated exploration associated
with cocaine reward.

Conclusions: Dopamine neurotransmission in the PFC is activated by the exposure to
the cocaine-associated cues, whereas dopamine neurotransmission in the NAc is
activated in a process of motivated exploration of cues associated with cocaine reward.
Furthermore, the glutamate signaling cascade in the PFC is suggested to be a potential

therapeutic target to prevent the progression of drug addiction.
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— 3 UIEENT S < ORI TR L, BCH el (8-12Hz) oA L
—v g /N —L PPLIZIEOMEAZ R LT, F—XI2 (10uM) (=2 bm
—ABEZBWT KA BRA T L— 3 ORBWEREBR Y D /3T — 2 Hg L7~
D, FOEMVER ORREIIA F-ERD ACC TDO A PPI EAHEH L7=, NA (ZDOW\WT
X, AERA TV V—a VMEMEH. WWONT GC B b E RS o T,

PLEDOFERIE, A NV RAERTO ACC MfRIAIEE & 7 I M E R RE A i~
WEN AU L—va EEEI L, FPEREE RGBT EIOER L E
WTWDAREMEZ RIET HHDEEZHND,
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DRI 5 DIRERLE IR E OREMHIREBIC L o TREZZ T 572 L, X
AT K D FEAEE OFEIHE S FAAET 208, o D FE A ~D TTHEAT
IZ L B PEAER OFREEE OFEITIRTEAR e Z ERZ N, £ 2 TARIFET
X, FhE%AMRE TITHICHEIT2 2 L7 KLU > (NA) #fRICH H
L. BSRrEAE TR L0 . 2fkd L OB OFEARENIC B 1T 1%
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B2 T VT KL U iR o8 BA 2 im AL R O, At osE
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TV v 7B A DD IR AR O FER 2 U CREAITE O R
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A (GPCR) 1, MREREIZRET DI LICL > TENL OME ZZ5 LG
MALZZ 5, & — RSN TW5D, — T, WL D0? GPCR TIEAl
@@W%K%mf%vﬁ/k%xﬁbfﬁﬁMéﬂo5%@W%E@GMRe
LCHIETAZEDRHESNTETWS, HFxix, 7EFLral U2/ ETH
HLATY v ML ZBEDBARENEIC S RET 22 2oL TR, £
OFIFENIC BT DIEHELICEVWER SN D v 7 ) o 7O G~ D 2
HIRNEA D= A LR EEWE L CT&EZ, LPLENRSL, ZOLAHDY) v
M1 Z 5% 8 DN JRTEM: GPCR OIEMELOMHIZ Y H > R ORI
PEDOEWZFIH L7 IR 72 FEN T, ML~V CTREEICY T RAERDY
IAFE AN RBTENE GPCR ZIEMALT D8k 7% U TV X A AT 2 23 31T
bhTZhhnol-, L., &I GPCR IEVE(L ORI AH etk 72y — v
MBARE S, N EFIA LN RTEM: GPCR OV 7 V2 A AEEIZHE) L
THEBRME SNIRD TND, BAITHF LW Fr—F & LT, ERERTO
WK R (pGFP) Z LA K Y v M1 ZBIRIEAL (M1-cpGFP) |, &
PEALIZ X D REEE LR ENEICE X A EZTTIC T BT /L2 Y o OREN M1
SREA~OVERZIE A L 9 ERAT-,

YER L7z M1-cpGFP Z 538 CHRELSET BF v al) A X HHHE1T-
7o &2 A, MR D M1-cpGFP TIEMALIZHE O SO ABE S NZH O
D, FIEAND M1-cpGFP TIIZAL 72 72, HIEFESE RN T £ F L o
U > OHIBENA~DOREIZIZMT S ND h TV AR—F —OFRBEANMLHETHDL LT
HEINTT2D, N7 AR—F —%EHE L, Ml-cpGFP & HEHHL St/ b
ZA, FNICBWWTL T EFLa ) S kARt oEmngisEsh-, Uk
DZEND, FEEIZTEF LY UBHIBENO LR T Y o M1 ZHRIER L
56*kﬁ%émto*@mmw%ﬂﬁbkiﬁﬁ\mwm@W%E@GKR
EMHALD Y T2 A DBIERICBWCHISHAEETH D EEZBND,
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PLCAMINETH LN T g R FPIZEIT 5 &0 8575 ASD 2 %IE
THVRINRERTAZEnNMONTWS, FxlI/HERHTHL~—T L
v N OWIRERIC SV it 5352 L2k ASD 70 (A A LT
OERIRTEET V) EER LT, ZOFT /ML ASD BROGSMEIT#IORE &, v
T ARESARIIEO R AR LTz, 2 OFTIVIIERBETT VLY ILE
It FASD EHEPILTEY, FTv AL —gF b« UH—F|2BI1T 5 HEEM
D3RR E U7~ (Watanabe et al., Nat. Commun. [2021]) . F4 & 512k FASD K
MEED T A7 VT h—=LERHWZT T AX—EITIZE D, B b ASD 235
BAFHORNT V—"T (Gl, G2) EFBEBOFHNI)V—7" (G3) IZnhivd
ZEERWE L, ZO09BHGLICBTARBEHIET Ny —F Y FEKD
LU= LEE AR L, EFL~v—Fty F'E F ASD OF L% 1/3 DJFfE
FHBEL TS Z EAURBR SN,

ASD TIXH OB EN KEEL L THIHFELTWD ZENEL, £/ 7V
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BN AL, SHICETFL~v—Fty M, & FASD 2B} %5 MAOA &
MAOB DOWBAEEOFMMKAANED KL< HH L TWe, BEREWZ LICET L~
—Fky MIMEEFOa LT —nE< . ) M DOIFEEN S b b
(Nakamura et al., Front. Behav. Neurosci. [2022]),

VI EDFEREMNS, ASDET L~—FF v MIb b ASD D—EDY T X A 7D
T 7 VEEREAFHEL TWAZ ENbooTs, 5% PET Wifg7: & & Huv
THRRPIZ G1-G3 @ ASD $7 % A4 FOXBINAIREIZ UL, ET AV~ —FE >

N DOHREIZHES < ASD DIFEER - RO FEBUTORN L LI SN D,

36



SNE L EEMEE. A+FIE)

K4 iR
RE ST EEERKS EEE & REEr
hA ET WhETERLL 4— Bk (JTUVR)
—# B RRIEKRY £HEIYE
BE SRR KEAY BAEWEF SRBSESHES
tR S RIEAS KRFEREFRAERE EAMETEHE

FHHE EN

ERERKF-EFE - FEFHEE

INLA =E

KRKRFE KRFEREEFRAERR EEYEIFERE

INE BB

KEKRFE ERQEMER SRMEEEFHRE

INEFR BARE

RILAEI A R (RRE EEH

BEXP - KPREWEEFH I (RFE) -

£ =8 HERERITEN T

AR e ——

Fl @i FIMKZINEYT—aVEZR)NEYT—a0EH
BiR 5 T ——

= B EEENAS ESH AEE MEEENM

TFATORABEK/RA ST

BAEHKE EEZF

KBEX? BEOEWER SRBEHEEFHEE

Bt ReEREREE S2—, OF T AR - [ R

"L ® E A
@ ik KRKE EOEMERN SRNEEERERE
Shan Sohail K KE E0ERAEHR SRNEEEZHAEE

37




EI 5 EEERKF

BH RE BEEBMIKRY RFHER MREESH

B BE KRKRFE KFEREEFRAERR EEYEIFERE
FH O —# IMEREGKT EFH EVLRFVRE

Tom Macpherson

KBEX? EOEHER SRBEHEEFHEE

)i &

RILEHEMKZFRFHNEEFHE

HER =R

HEEMIKRE EZHRH MRERESH

g ER{E ABRKRZEFAEEAEE

EH B& KBEX? EOEWER SRBEHEEFHEE
EH spk MRUBRITIEMKE - EFH - £ BFERE
ail BX ERERKF-E£EF

IfE E R EREMKF-EFE - FEFHEE

wis wHrY

IERREGRTE RFH EVMARFMEE

mR KB KBEX? BEOEWER SRBEHEEFHEE

FHts Rz BEEMKE -EFEH-ELF

e &l BRI RN ARERAZE HEEEI=Vr (FHIZYHN
A 5= ERERKF-£EF

Ee B EifEM-HRERME L S— WlEERAR

fM4 458 A 128 RE

38




s

RKU—T a7 mET 212H7-0 ., TiedDezE., HEIZ
., TEEAWEEEE U, RS LU CEILAR L
i E,

¥ =%t otobe
va—vr EM %X &%t
Y—IH v kK Ett
THSIATRAIM%AEH
BARIL 7R =4t

24 [ENEMET S BT AY— 2 v a v S

HEEARE DN 5

£ 24 BEERTIVICEET R —9avT
HEEARK /MUA E
E B BAXKBRRZRFREFRUMRR REFER
ERBREAA—D VT HRRE
T 565-0871KBRAFRETILEE 1-7
Tel: 06-6879-2571, Fax: 06-6879-2574
E-mail: amine2022@sahs.med.osaka-u.ac.jp

39



Thorlabs Solutions

ZNFIEMER TS5y 7+—L Bergamo Il
SRLERBRARICHS - EV1— VRS K TFHEMBERT s

il o o it A

BcReAMD?
Multiphoton Imaging

® BiRinvivoA A—I VT BERIBTB3DDA T3>
- Nvt)lE—LEBWEERA) 1— ABIREG
~ 800~1800 nmD Lg% 11/ \—9 B3N FRIEALFER
— ZERIN TSR (SLM)Z B U e FIRS S s R
0 EBRRARICEDOY CHEMELER TCE2aV R
0 EERO—THKiEHS5BAEHNSHAEERR(A 6FK100°)

\\\\\\\\

© BEORAFvIE2BIT27 17 IVEEYATLITHIG

FhATav—E

EER PMTH&HEY 12—V
VT IVITATIVER ISEIE f & IESHT GaAsP PMT
HIVINS LI F 2 HIVIN-BIVINS | BRAF v URIVOEERFEER
LYFVMAIVIN/-HIVIN (RGG) AF+F BE2F vV DOEEEERER

ZCRZAE Y2~ (SLM)Z BV e B2 SRR \ :
Ny E—LEERLIER)1— LA X =I5 TAF74— VPRS- iR
A—N\—LHEMEEENFER: SRBEABIOTA IV T4 TV I AAS
SR BB r— s RAREDZA7OA v 25— SRS CIRAREE
CPHTF  IRTFAA—TYH BHALEDETIERES A S A1 FHIR
FHFEEHIRL/O1v I F Iy

S AR OIS B
BRI C T3 B BIRIR (XYZ+EIER. XYZ. ) BB A— Ty
NRYRA—=TR—F =TS A A b Dodtd> = A+
A kS
£—vavavba—ILETSEHY %ﬁii%%ﬁb?g)dm/ )
ELY SRl > 2RIV RS E A ENAR T 4 (Nikontd)

XYT Sy TA—L
cJEHETV AT

KR FEGREEINDZADTEVE T, FHTTHEIZEL,

www.thorlabs.co.jp E-mail: sales@thorlabs.jp

o LAB\S Y=SRIvIVHXEH - 7179008 Eo#EEXILE3-6-3 « TEL : 03-6915-7701




‘7 Shoshin EM Corp.

in vivo

LumiScope RA1o0 IYRRI-T

RFEMBECHETHENAHRLAI SR D @A FEOEMRN
FEEHOHE—HBELARNIILTOLEEEin vivoCERERUNEESTRIATEETT,
BEZE500 u mDIBWHLEGRINL UV RETARETFLARIZEIILI=AA=20T
T7AN—IZ&Y2umLRNILDERBDEREEEERL, KEHRLIV /NI B
AIVOOLAOr— 3% A EEER O ChR2ONpHRE DI EZ A 1NY

BEANDARNBICEIIBEMREDFHF N ATERTY

LumiScope D EE{l1E R
ChbEFIV) !

A A= GT7 48—

~—~

KRS KEIEES RHFRH
H L AN ETRE I 1%1%—*?;;& Eﬁigig%?;
INLNELAEHIST, AMEDDHBIE (T,
BEEA=a1—L BIRSN - EE DR R LI iB
~ H MRS (U-FEIS) AL TLET,

2, EREE. PCT S HEES,
(i $ 600 1 m A A =T 5 T7 4 IN—THE
)Ly X U RT L, EBRETNEYKIET 7
b st FYMR—LDOXEREIRATLTT, s

BUXRFRER EFEFRER ECFHE
F/OZHRE  HAEAK LR
BHERKE LiREMFREMERR
- FEEMAREM K ER R

HADBEWEDLE, TEVAMN —2 a3V KRBT TEFEFTHRELLET,

~ ~ N Bt T444-0241 EXEREIETHIR AT 1514
o —— I
o ~ 3 7/ EM =1t TEL:0564-54-1231  FAX:0564-54-3207

www.shoshinem.com info@shoshinem.com




oot A CSEE R S EE MO MBI MHHISETE G O KHT e < > — 03O RS 8
LA C BRI C SRR R OO ur St BYHF .5 < I DD ot Y

MY

—pr-

NG

il

IYOASyh-I—Etkvh Z D DERD KV \EN
@ /70—-XkaO=— @&EZBETI @ (AR) RERE WP RAFTFHEN R H
JclICR HRREREET IV @7zl vh (#AR)
C_) Jel:SD, Jel:wistar CD res/jelrdy A | RN RIAIE, WA
BriHan:WIST@Jcl(GALAS) EEUOYFETIV (%) BN=EET 280 CENRE

@ERXFH

C3H/HeNJcl, C3H/Heljcl*
C57BL/6NJcl, C57BL/6Jjcl*
BALB/cAJcl, BALB/cByJJcl*
FVB/NJcl, DBA/2Jjcl*,129*™/Svjcl

C_ D P44
( ASPIPIES

B6C3F1/Jcl, B6D2F1/Jcl,
MCH(ICR)/Jcl (Multi Cross Hybrid)

OFBETIV
REREETIV
BALB/cAJcl-nu

C.B-17/Icr-scid Jcl

NOD/Shiic-scid Jcl
ALY ®/NscJcl-aly

CD F344/Njcl-mu
1 BUERBET )L
NOD/Shijcl
2EERFET IV

SKG/Jcl

SARER-NAREESENRREET IV
¥9Z) NOA/C

EhDuchenneBfFAbOT7—ET IV

C57BL/10-mdx/Jcl
QO EEZFREHY

RV ERRETIV
CByB6F1-Tg(HRAS)2Jic
ABRDAERZEETIV
() Hras128/cl
BEDAERRDAETIL
) Kras301/cl
EREREERERTETIL
EP3 a-Klotho KO/Jcl

klotho /Jcl
TUILF—ETIL

(=92) OVA-IgE/)cl GEFLILE—)

(3372 KK/Tajel, KK-A"/Tajel
BKS.Cg-m+/+Leprdb/jcl*

(D GKdl, SDT/cl, SDT fatty/jcl
FPAIVEVEERAERINET IV

TNP-IgE/Jcl (s rLiL+—)
@Germ free

C__ ) oDs/shijcl-od

¥J2A ) MCHICR)JcI[Gf], C57BL/6NJcl[Gf]
BALB/cAJcl[Gf]

Q@IE v—Etvyh

Jel:C.Marmoset(Jic) (ER4£E)

RER BN AL
—REMAEL RS - REHRBE R
WEER, ARG, DT

#= 8 - #341
\ET—Y/ MBSy o/ BEAEYATLS
DUV TP—YAF IS S AA )\ — RS AT
. R PMEYAT L, S RRER
IERETE I YILT AT

ZEERTS

meEyENo V-7, i%ﬁ?ﬁﬁl%?'jlfbf 2

/B 0O—F VYR ER -/ SEASIIEREY - RIGIUE

/IRAERABIMDUE, R R O E /&1

WEEIEL, XA I 0)\A F—LRERDTR—
(REHY - / S\ AL - YD RAERBKU

ZEEAR) SEEAR

RAIERTS
BUEHA WENT_SUV Y BREZSUVY
/EBT 5/ ERY—E R

SEIFIEE
Physiogenextt (1h): AEHIAERBARICHE LI Es)
EEHBRTET—EX
() V—E—Y =R A X=IVIIDAD
ERY—EX
3 "This substrain is at least (a number>20 by definition) generations

removed from the originating JAX® Mice strain and has NOT been
re-infused with pedigreed stock from The Jackson Laboratory."

T IAK7LT7HKNEH

cLerR

www.CLEA-Japan.com

RRADGB T 153-8533 RRIMERXRIL1-2-7 TEL.03-5704-7050
ABrR A D BB T 564-0053 ABRFIREMIDAEIS-5 TEL.06-4861-7101
(B R DTEXSE: ADx,Et/ﬁ— TEL03-5704-7123]
SRR 85 41 BB T 1538533 RREFERXRIL1-2-7 TEL.03-5704-7600
K BR 25 #1 BB T 564-0053 AFRAFRETIDAHBIE-5 TEL.06-4861-7105
AL 1R 3R A T 0630849 JLimEALIRTHFER) \#FF/L5%FE10-4-28 TELO11-631-2725
il & 3R A T9830014 EHIBMIATEMEXSH1-30-24  TEL022-352-4417
B EHRAT T 4650093 EARBEHEMNRRX—43-121-1 TEL.052-715-7580




