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Table 1. The basal levels (fmol/10min) of extracellular DA and 5-HT in the CPu and
NAc.

genotype NAc PFC
DAT  SERT n DA 5-HT n DA 5-HT
++ +4+ 16 17.7941.69 1.19x0.08 10 2.1120.11 3.05+0.36
++ e 15 16.232.23 15.50+4.20° 9 2.5240.35 25.55%3.18"
- ++ 14 188.17+23.00° 1.19+0.43 9 2.3220.32 3.28+0.47
-4 of- 14 275.34£3847% 13422236 9 2.220.15 17.06+2.61°

Values are mean (xSEM) of basal levels. *, P<0.0001 compared to wildtype mice;
#, P<0.001compared to DAT-/- mice.
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Fig. 1. A and C: Temporal pattern of DA response to cocaine {1 mg/kg, s.c.) in the NAc and PFc.
Each point represents mean (+SEM) of the percentage of basal DA level. The time of injections is
indicated with an arrow. B and D: Histogram represents mean AUC (:£SEM) of DA response to
saline or cocaine in the NAc and PFc during 180 min interval after injection. ***, P<0.001
compared to saline group of same genotype; ###, P<0.001 compared to cocaine-treated wildtype
group.
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Fig. 2. A and C: Temporal pattern of 5-HT response to cocaine {1 mg/kg, s.c.) in the NAc and PFc.
B and D: Histogram represents mean AUC (+SEM) of 5-HT response to saline or cocaine in the
NAc and PFc during 180 min interval after injection. **, P<0.05, ***, P<0.001 compared to saline
group of same genotype; ##, P<0.01, ###, P<0.001 compared to cocaine-treated wildtype group.
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EHICHT2EEEZRNLAEE IS, MAP BERSHTIE. MAP #£51C& 2 RERTUEFADER
FERVZED SN, ZOMRIIMAP BHHEKT 7 HBRIZBLTHREHEL T, FEHRRIC, conditioned
place preference (CPP)EIZ & NS MEERROFEM T2 ET A, MAP C2mg/kg,s.c.,1 B 1ED
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CHEROHBRETH IR EH 2ESE TS midbrain 4 BL. mRNA Ot 2fr-k&. v1 70
FlLAHIcED., 000 BOBEFORBEZRIL., EELARBHENZEDONEBETHIIDWTEL
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L HEFRICIMH SN,
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TWAZEERBEA L., 20 MAP &k~ 7 A D midbrain i B 3 BEFREELEZRH L. MAP
S EEn SRERE TEHAHBEINTHARET GILZ 2R0WHLAE. MAP BHEREICKD TE
HEBROHEIZEENE L. MAP 1245 corticosterone M OMA GILZ OFBEFIEEILT
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GREAOFHERETFOREICHIEAVBPFETEZ 5.,
AR TRAMICZESEOREFREORENN
ARETHEII 707 LA EEZANWT. BEWLA
T# %5 methamphetamine (MAP) O2## 5.
BHERSBLIUORERIIBWTEHTIHNEER
FEOAT )~ T ERBHBT.

B. Fik
EHEY . TRTOERICIE. ICR R#fET T2
(20 -25g) #HEALK,

7

MAP (2 me/ke, s.c.) 21 B 1E 7 HEICHE
STEERE L. MAP BHBREHTH. 24 B
MlBL7T B#IC MAP (1 mg/keg, s.c.) &5iC
FOFERINIEHEA-AREFRACEE

(BR-ASOL, "1 AV HY—FE o ¥—%) #H
WTHE L/ (Table 1).

Table 1. MAP #5 A 2—)l

DAY!1{213]|4}5|6|7]|8 14

TP ririnr(ritio] Lo

1 : MAP (2 mg/kg, s.c.)
O : MAP (2 mg/kg, s.c.)

2. MAP ¥ vk 7 11 a0 S¥
BEmEERROEMIZIT. conditioned place
preference (CPP)iEZH Wi, HRE 2 XKl CPP
#E (ENS-CPP, Neuroscience ) #HWWT.
MAP (2 mg/ke, s.c.) 1B 1E&ESL. 507
FMEENICEHACAY. 7 BElicbh-> TREMT
#{Fo>7 (Table 2)., HBBIIBKR THLLER
kw5 L. MAP BIAUBESRSOEAEH
BRIV LIRS ADERTY I L.
FA Ry arELUTIR, £ET 24 BB
U 7THBICEYERE I IIHRSET. 15 2
OHRXES ICEREORERMZ2HE L.

Table 2. MAP T A7 2 —)b

DAY|1 |23 |4 |5]|6]7|8) |14

r{rjrjrjryrjtirT| [T

1 : MAP (2 me/kg, s.c.). BE
T:5FAb

3. X147 ar L1k

MAP (2 mg/kg, s.c.) 5 24 RefEl#%. MAP
BEs (7 ) 24 BEEB L MEREREIZT
D2AERMEREL., PRABR ENAI CERROD
HIR{E TdH % ventral tegmental area (VTA)%
2% 9% midbrain 4@ 2L. mRNA OfH%
f1-7 (Figure 1), I AEELTIR. 75
4 v —& L Toligo dT(18) primer (300 pmol)} %

L. polyA RNA 288 & L T reverse
transcriptase 2 & D #&H R i T Cy3-dUTP
B Cy5dUTP Z2HUAEHE, T/, ARE
# & LT lambda polvA RNA (50 pg)% R
BICERIT OBEMLE. BEFRAOAY ) —=
> 7k IntelliGene {(Mouse CHIP Set . £#
i&: http://bio.takara.co.jp/ catalog) #RAWT
fTol=. Cy3 BLU Cys OREEIR. Affymetrix
428 Array Scanner IZXOBHLAE, 75D
BRHTICiE. BioDiscovery ImaGene Ver. 4.2.%
Bz, Cy3~dUTP B &R Cy5-dUTP Z~)
L X DHIEREM S scatter plot ZEHL. AR
EWMmE L L TMA M lambda B & U house
keeping (B -actin) BRFOREBIEEIIN
TEEEBEEEHL, 1.5 B LOE#HNED S
NiEBEETrHEmHL &,

MAPIZ & SRETRADOEL
[ Day t;nfqlilglglzm 03

MAP (2 mg/kg, s.¢.}
[Bran | [A]

1 ™

Figure 1. Schedule of MAP treatment and diagram
showing location of coronal sections of
midbrain tested. A: Acute treatment of MAP, C:
Chronic treatment of MAP, W: MAP withdrawal

4. MAP ¥t BB L FZORBIZIET S
lucocorticoid—induced leucine zipper (GILZ)
DEA

GILZ antisense BILBOX® . GILZ S {b
antisense 283 L. MAP (2 mg/kg, s.c., 7H
) RS ICIDRETIHMERRIIETS
HEARITL =, GILZ antisense (5 nmol/icv)
it MAP ¥ 5B%kaT 3 BEB LU MAP Bt 5
WP 1 AEEICHE L. £, GILZ mRNA
DEEHIT RT-PCR HEIC THEREL &,
Glucocorticoid ZEEDEE : MAP (2 me/ke,
s.c.) 6 AM#EE®, glucocorticold SEGHER
#FTdH 5 mifepristone (15 meg/ke, i.p.)% MAP
(2 mg/kg, s.c.) BS 30 SRHCAEL. MAP
HHMERRIICHETIEEBERAL L.
Corticosterone & : MAP (2 mg/kg, s.c.) 6




AR 5%, MAP (2mg/keg, s.c) ZEESL 20
SBICEML. 9 corticosterone BE%E EIA
HEI- THIE L=, Raf-1 OH%H] : MAP (2 mg/ke,
s.c.) 6 BEl#HES#, BIRN Raf-1 BHRETHDS
GW-5074 (2 nmol/icv)% MAP (2 mg/kg, s.c.)
HiZE5 15 2Eiic0E L. MAP #mMAeRERIZ®T
HEEERH LR,

MAP (2 rng/kg sc) %fi’ﬁz"%k:l:@ £
TEHREEBLEERNED SN (Figure 2A),
MAP B 58 Tik. MAP (2 mg/kg, s.c.)
B2 RERTEERIRDLSN. IO
iz MAP Rt 5RICEEL THEFIIEML T
Wi MAP B##SBICBIT2 ORI MAP
BYERERT 7 BRICBLTHHFHEL T,

2. MAP 0E
EEEHEKBICLIDEEMTLEITATHR

place preference B place aversion OREHR

dFEsshieho (Figure 2B). —7AH. MAP

DEEMAITHRT 24 BEBIIT A M 2fToED

AF BT place preference OREMNFEH SN
(139.4+36.7 sec). ZDENRIT. SN THRT

#®. 7 BB WwWTH#EBRBZINR T E
(150.8451.3 sec).

3. BETREOEL

XA 720F7LAEICED 900 MOBRETOR
RELERMLAER, MAP 2R S TIE 708
fE, MAP @58 T3 698 BB LT MAP &K
HEETIE 696 HOBETRBWIEELLERE
BRSNS, BRELERRENEDONAR
GETFBIZIODWTEEBEREHL & (Figure 3,
Table 3). MAP (hZEHICBWLTI. 21 fOBE
FHEM (1.5 L) L. 4 BOBGFHET
(1.5 FLLF) LTWwi, £/, MAP KE¥EHZ
HLE MAP SR 5RB I MBUE S Z LK
BIFLEE A, BHESHOKRERETEHN
FxhsBRETFE 7 M 3. B 4 BTH
-7, MAP &S, BERESICKRERE
TEBAMEBEINTVWSE2EEFELTH.
glucocorticoid-induced leucine zipper (GILZ)
BLURERETFIETH =

4.  Glucocorticoid-induced leucine zipper
(GlLZ) Di&#E
MAP 18#$2 58512 GILZ antisense ZATHE
Li=EZ 3. MAP ¥ifEERMAERICAHEN
7= {Figure 4). £7/-. MAP B8##5%. MAP
EHESLEEZAMT corticosterone BIZH

Eiz#mL Tw/ (Figure 5A). Z5IC. MAP
B’ 5%, glucocorticoid RRKENETHS
mifepristone # MAP B EHICUBLAZEC
2 MAP ¥t O RRITAE B S 1z (Figure
5B). FEIHRIZ. MAP @M 51%. BRIRE Raf-1
EHZETH5D GW-5074 # MAP BEEGHIICAE
L&A MAP ¥t RBIIFFEICHTHEN
7= (Figure 6).

D. %

MAP (2 mg/ke, s.c.)® 7 AEHBHRSIZLS
FHEHELIZODVWTRHELEEZA, MAP HEE
BiFCEERMICBLTHREBHS, $AbLLBRED
AR IN, £ ZOMEIRIKE 7 A%
BLWTHERIN TV, 2512, BHD MAP
BERAr T a2 ) TREMTETL. MAP WK
HEEFMLALEIS. MAP IZ& 5 place
preference DREHMEREI N, ZOMREEH
i3 7 BECBWTBMEFIhTWE. Lkl
T, FEAW: MAP #5522 —-"T, MAP
OB & ik E T 5 )L B O e A AT RE
THHT EemELE,

HHE WA & 500t & O EEFERRICIE
PR RS D HEROBENRBEINT Y
A U0, FIOT, hROGIBRFR RN RO
ME&ETHD VIA 2587 S rmdbram & ERER
fELT, X707 LI LB BETFRROE
#eREt Uiz, MAP KB 2 OICRRIT 2170,
(1) MAP R DX, (2) MAP B 5B X OMKE
TEEAEE NS S L <I33) MAP 25 oK
EIGETEENERINZ2BEFERAELE. &
HORFT TRICEKENDDEL T, MAP B
Bl 24 BN SAERE TENRE mRNA L
XEPOEMNNKED S N glucocorticoid-
induced leucine zipper (GILZ) O &BIZDON
THgt L /=, GILZ antisense ORTAEIZ L D MAP
PEREBEBAHINSZEME. GILZ mRNA
DEAIT MAP Bt OERICEET S I &2
Siciz o, —7F. GILZ i glucocorticoid 12
EVFORENFHINLBEFHELLTRAES
nEglRHsz EMs V. MAP SRERBRIC
B3 glucocorticoid ZRAEDHEF B LIUAF
corticosterone ZEIZC DWW TRH LA, €O
B, glucocorticoid SEADERIZLD MAP ¥
HERBIINMEN:, BRIZ. MAP BHSES
BTl MAP OF#5ICLbld corticosterone
BAmMLTHE Y. glucocorticold ZAKDEMSE
{LEMLT, BHENRBELTWAZ ENHLM
oo, ¥/, MAP 85T, B+
corticosterone BICERAFEBEIRDshah
Sl EMm6, MAP BB 5L > T TEER
BROHBICRENEC TS EREMEMREIN



7o MAP OMHtERRICBWTHEIE R/
CHBRNEELRREERL TWHIENRE X
nTns 710, B2ERNO corticosterone BOZEH)
BRI RN CHERICEEEEADI LN
WEENTWWBIEME D, BFEL, MAP 8
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FEHENTWS P, 2T, MAP #fiERRIC
B35 Raf-1 0BT 2B L 2. BIRE Raf-1
EREOFURICLD., MAP ¥4 R IIMH
ahf. Lihio T, MAP Wi REIZ Raf-1
PEEL TWAIZENMEREICE -~ Raf-1 T
MAP A—N—2773XU—DO—HBTHOEIZ.
ERK1/27: ¥ OMAPK EHIZALE T 5 MAPKKK
THsb. MAPK 3. MAP ¥t ORRICEES ¢
HIERBEINTWS 9, LMo T, GILZ
i &3 Raf-1 OFIfEIZ MAPK OBREICREZS
AThWBHDEEASNS, —F4. LEIOWET
. MAP MEBERTFTHS AP-1 OIEHE &M
IRETE Y, IHIEFEREBOBRESICK
D c-Fos & AP-1 OB SEEBEARABICED
BHLTWAIZEMHSHIZNTNS I, GIIZ
DOREELT AP-1 OEFEREEZRG TS &N
BEENTWS &, LidoT. MAP 8BS
23 GILZ O3, MAP BREEERBX
VFO#FIZHAET S AP-1 REOZHEFEEE
OBEGESEFREITHEERE T THIMH LR
U,

ST, DRGIER RN CHERO T ERE
TP S limbic forebrain {(nucleus accumbens)
2B 5 mRNA TE)ICEET 5B b MA,
GILZ DBERFEITO FETH 5.

E. #&&

Y1707 L1 REIEROBEFEMNSEYOD
BiEERES TRENEH 2R THETEZREL. T
FOHENERCEEROELESD T, BTN
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ST EeHeMIC L. SHEIT, PRI
BRENICHEROFEHFETH S limbic
forebrain (nucleus accumbens)iZ BT 5 mRNA
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Figure 2. A) Effect of acute or chronic treatment with methamphetamine on methamphetamine-induced
hyperlocomotion in mice. Total locomotor activity changes in methamphetamine (MAP, 2 mg/kg, s.c.)-
induced hyperlocomotion in mice by chronic treatment with MAP (2 mg/kg, s.c.) for 7 days. Each column
represents the mean total locomotor activity counts with S.EM. of 14 animals for 120 min after MAP
treatment. B) Place conditioning produced by methamphetamine (MAF, 2 mg/kg, s.c.). Conditioning
sessions (7 for MAP; 7 for saline) were conducted. On day 8 (Chronic) or 14 (Withdrawal), test of
conditioning was performed. Conditioning scores represent the time spent in the drug-paired place minus
the time spent in the saline-paired place. Each column represents the mean with S.EM. of 12 - 14 animals,
A) *P<0.05 vs. saline control. #P<0.05 vs. acute administration of MAP, B) *P<0.05 vs. saline control.
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Figure 3. Expression profiling of 900 genes between methamphetamine (MAP) wreatment and saline (Control)
treatment. For each gene, average expression levels were calculated from two independent hybridization
for midbrain, and displayed on a scatter plot. A) Effect of acute treatment with MAP, B) Effect of chronic
treatment with MAPF, C) Effect of MAP withdrawal.



Table 3. List of genes increased expression and decreased expression in the mouse midbrain.

Gone Fold changs
A A 3 W

fnositol poiyphosphate-S-phosphatsse, | yow | 1.08 awotzsse | oss - desl” m
SHa-domain binding protein 1 xaTe 0.99 ARZTIAS | O81] 081 084
adenylats cyclasa 7 vusts 118 AI314081 asa) 046 ] 081
mastocyloma N-descatylase/l- vezys | 1.8 Awssssro | oas | oas| o0
procoliagen, type Xi, alpha 1 3182 0.65
W sub-family G a0 100 Decrease I
Fc receptor, 1gG, aipha chain trangparter O378TA 125
Maouse gene for beta-1-globin vooT2 71.58:
Ineuropeptide noclceptin 1 Da2BEE R B4 ]
Ireguiator of G-protein signating § usT1ae 1.08

rocyto protein band 7.2 wrer | 0.87
[zin fingar protein 100 Uzzass | 095
{gatectokinase AB0Z7012 | 0.95
jspiicing factor (SRp20} e8| 0.98
at rticold- d laucine zipper WWolzo8 | 18051 1
Jret fingar L4B2ES 093
[ESTs ARZARaT | 150
[ESTS AMEsssd | 0.89
[ESTs AWAtaas | 107
[ESTs ANARIST | 0.99
[ESTs Amares | 142

70
List of genes increased expression (A) and decreased expression (B) in the mouse midbrain. A: Acute treatment

with methamphetamine. C: Chronic treatment with methamphetamine. W: methamphetamine withdrawal. A) The
number of specific genes in methamphetamine withdrawal group was 16.
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Figure 4. Role of glucocorticoid-induced leucine zipper (GILZ) on the expression of methamphetamine-induced
sensitization in mice. A) Effect of treatment with GILZ antisense (5 nmol/icv, 3 days) on the GILZ mRNA
in the mouse midbrain. B) Effect of pretreatment with GILZ antisense on the expression of
methamphetamine (MAP, 2 mg/kg, s.c.)-induced hyperlocomotion in mice. *P<0.05 vs.
sense-pretreated acute treatment with MAP group, #P<0.05 vs. sense-pretreated chronic treatment with
MAP group.
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Figure 5. A) Effect of the administraion of methamphetamine on the plasma concentrations of corticosterone
Plasma concentrations of corticosterone in chronic treatment with methamphetamine (MAP, 2 mg/kg, s.c.)
for 7 days. Each column represents the mean plasma concentrations of corticosterone with S.E.M. of 6
animals at 20 min after MAP treatment. SAL: saline, MAP: Chronic treatment with MAP, With: MAP
withdrawal. *P<0.05 vs. Sal-treated MAP group. B) Effect of glucocorticoid receptor antagonist
mifepristone (15 mg/kg, i.p.) on the expression of MAP (2 mg/kg, s.c.)-induced sensitization in mice.
*P<0.05 vs. vehicle-pretreated acute treatment with MAP group, #P<0.05 vs. vehicle-pretreated chronic
treatment with MAP group.
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Figure 6. Effect of pretreatment with Raf-1 inhibitor GW-5074 on the expression of methamphetamine-induced
sensitization in mice. A) Time course changes in methamphetamine (MAP 2 mg/kg, s.c.)-induced
hyperlocomotion in mice by chronic treatment with MAP (2 mg/kg, s.c.) for 6 days. Each plot represents
the mean locomotor activity counts with S.E.-M. of 12 - 14 animals. B) Each column represents the mean
total locomotor activity counts with S.EM. of 12 - 14 animals for 120 min after MAP treatment. . a-Veh:
vehicle-pretreated acute MAP group, a-GW: GW-5074-pretreated acute MAP group, c-Veh: vehicle-
pretreated chronic MAP group, ¢-GW: GW-5074-pretreated chronic MAP group. *P<0.05 vs. vehicle-
pretreated acute treatment with MAP group, #P<0.05 vs. vehicle-pretreated chronic treatment with MAP
group.
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