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FIGURE 1. Region of Interest (ROI) Setting®

aRQls are drawn bilaterally on the MRI (upper row) and on the PET (bottom row)
images. Regions placed on the PET images are based on those on the MRI images.
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FIGURE 2. Radioactivity in the Brain and the Arterial Plasma from a Comparison Subject
(Upper Row) and Those from a MAP User (Bottom Row), after the Tracer Injection®

aThe radioactivity in each region is the averaged value of the left and right sides of the region.
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FIGURE 3. Values of DAT Binding Potentials (k,/k,) in the Brains of 9 Comparison
Subjects and 11 Methamphetamine (MAP) Users*

*The DAT binding potential for the caudate/putamen, nucleus accumbens, and prefrontal
cortex was significantly reduced in MAP users compared with the corresponding values in
comparison subjects (p<0.05, Mann-Whitney U-test). The horizontal lines represent the
means for the DAT binding potential for the different groups.
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Figure 1 Histological recording sites of ventral hippocampus in this study.
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Figure 2 Comparison of total activity score by MAP challenge between those
before repeated MAP administration and those after repeated administration. #,
p<0.07 with paired t-test.
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Table 1 Number of neurons showing changes in firing rate by saline or
MAP challenge.
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Figure 3 Means and S.E.s of peri-stimulus time histograms of MAP challenged
animals before and after repeated MAP administration. Open circles, before
repeated MAP administration. Closed circles, after repeated MAP administration.
Asterisks revealed that there are statistically significant differences in firing rates
between before administration and after administration of MAP.
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Figure 4 Peri-stimulus time histograms activity score and relative firing rate of
MAUP challenged animals well sensitized with methamphetamine. Upper column,
activity score. Lower column, relative firing rate of the ventral hippocampal
neuron. Open circles, before repeated MAP administration. Closed circles, after
repeated MAP administration.
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Figure S Peri-stimulus time histograms activity score and relative firing rate of
MAP challenged animals no sensitized with methamphetamine. Upper column,
activity score. Lower column, relative firing rate of the ventral hippocampal
neuron. Open circles, before repeated MAP administration. Closed circles, after
repeated MAP administration.
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SBT3  Methamphetamine fEBERBR TIC BT 2 T7BURE
FERDERICONT
SHERRE ML\
SEEE K B, G B AH R
* . LB RZEFHEMEERE
o ERESE L YR

MREE

BEREAOMESHERRALE T TCTHREIR LTI PEPLERFLEZ. RAE
methamphetamine(MAYDE % 5(MA: 6 mg/ kg, s.c., q 2 hr, x 4)iZ &Y 15 HEDHK
MT. BERET dopamine(DA). serotonin(5-HT)B LI 6 DNHEDOHBNESE
DD L. BT 5-HT B&LY 5-hydroxyindolacetic acid(5- HIAA)DMBAZEDS
BLOULE. COBAR MA LE® 10 HEBODORMAT MAY mg/kg)D stereotypy BHX
EBLU MA(l mg/kg)D locomotion FFHRIIHT L THRMEDORILIBER S Wiz,
FIEEATO D1, D2 DAZEKFZ T M T#H 5 Apomorphine(APO)(0.5 mg/ kg, s.c.)®D
stereotypy BREMBIIHNTIRIMEIFTETH o5, APO(0.2 mg/kg, sc)D
locomotion FRDE~DHMZHEIIET Lz, —AKHEMADIMLEMA: 1.5 mg/ kg, s.c.,
q 2 br, x ) TiFHEEE, ASHETO DA, 5-HT BLUFIh S ORBMEYOEBAZSRCE
Ll # 519, MA D stereotypy BEHRICN T 2TENREITR T NIz, locomotion
mEE B I- T ABERBRENEP 0. RALBIZLD APO O stereotypy B XU
locomotion FERHMBEONTHICHTIBZMHET L. UEOHRE, 2 BEGOLT
4 EOESHAEHIVHEAER MA ILEDH T MA @ stereotypy FEMRBIIN T 2TE)
RIEDERI N, F7=. MA @ locomotion BREHMEIIH T HTERMEIMEZELZLED
ZEAE MA LBOATEREINI I L 2TET 2, ThADITHRMERREDO AN =X A
[ F 7% D1, D2 DA ZEEORZMTUE TIIFHETE R o1,

A. TIRBEW

BEEF oD A O FEid JE I ey A
BEEO AN X LMBELTHRIED AN
Z XA LA WHEICRHNT E DS,
Amphetamine(AMPH)${ % 1 H» 5 ¥ H
DEHBTRAEERRS T 5 &
dopamine(DA)E K U F OAFHEW O

NEROWELD. DA BEUAASBLIE DR/,
tyrosine hydroxylase {AfEDIE T, DA M
BREOHBZEOEM R EDPBERITER
Bz, LD b, EAHBICEL S L6,
ZhsoEhid MA OMESHEOIEIRELE
ZbNTWb, FOAAZLE UCHE
fITD DA OERBE. NMDA ZHEMKD
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B, BIEMED glhitamate HEHEINB X
CIhCEISLEEINZ —BILER
(nitric oxide)DEER X O HHESH
TWdo S50, M EESLEL O
il € serotonin(5- HT)fHRHEEK IZ @R DAk
HBUPELDIZ LHHLPICIINTWS,
ZOMTEEMEFT NVIEEICERIC B WL T,
i PR RE A D B A I & 2 BEER MR
OEMEMBETIVEE L SNE 3),

~H. LKV ED AMPH #%E/RM
27 Bp5 14 HEREHRS T2 L. RE
CRETHSEARL. —BERET2LC0
RIGEFIEPRERNE S B 1L & BHRE
T b, ZOMFPILITERNE (behavioral
sensitization) 2 Wb h, FD AN =T A
& LT DA, glitamate, —E{LEE.
acetylcholine 3 X UF GABA R nE%
SHEEMEEOCBESHEEL sh T,
Z OITERFIREEAE R ORE. BE
HBLUVHBRSBEOETLVEEIOLNT
W3 35, 36, 38),

ZLOMEFIINED 2 DOEFTILE
HARTE L. BIC, ITEIRMED A A =X
LEMET BRI HRERENR & kT
LZRBEDPHDHIEIZINTESE 10)e LY
LaEMES, Wh® D “run”, “binge” &
Wb d XS5 AKEORKEX O AR 3)
ZERTZ2E. Wb 2 DOEFIOHEE
BRZERLCCIIERNICEELZZ 5
Nnd, it. #x DX, EEHEED MA
O 10 BROKEZRSIC L 0 ITEREDE
REINT-BWTE. 7 HREOHERIIKE
D MA Z&RE5 T2 LTE LERMEDRET

BIZH b5 ¥ REE. A TO DA,
5-HT J~O/MFBHRICIEFHEDGTE
TNDTELEHLPIC UL,

S, #L2k, EHETO MA KEBEH
TG LDEREETD DA, 5S-HT fikESH
. R TO 5-HT MRESEBREEI L
ZET, MA T T BITEIRE DAL D
BREBE L. 51TV F 7% DAD2
ZHRERZVMOEODIEEE UT DA DI,
D2 B K7 I bTH D
apomorphine (APO)IZ X 3 % 1T B R it i
DEBHRET Lize £7=. AHIE TILHRE
hEHNEBRBPELRSL L ah 3
stereotypy8) &
activity (locomotion)6)% Hl| 2 IZ 87T L 7=,
B. A
1. B e &Y

Wistar-King 2 w +(200-260 g)%
1 7—=2i2 1 flEd>, —EREQR4.0)
—EBIE A B (BIEE 06:30-18:30)ORMET
T HE L. Methamphetamine(MA)iZ
KHAZFIE, apomorphine(APO)iE Sigma
Chemical X DIEA L. ThenEYA
CEHAEK (BE8) 0 1 ml kg OFS5I
RBRDIER L=, EREIWOH D it
FALBE R ELRBYRRICEET 258
WL,

2. ERRAH
2.1. FEER 1

v MIEHED MAG mg/kg). EMA
BD MA(1.S mg/kg)HoWidER%E 2 B
MBI 4 \ERTENUE. 10 HREOWE
# MA(4 mg/kg), MA(l mg/kg)H W

locomotor
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FESERTENL. TB®HOELZREL
o ThHOMBEIZED Z Y MIUMTDY
NV—TIZAEI iz, SS: ERENE- &R
Fix58. MS: MA(6 mg/kg x 4 or 1.5
mg/ kg x HNE- ERFESE, SM@E): &
BNE-MA4 mg/ kg)EREHE. SM(1): &
BNE-MA(l mg/keg)BREH. MM4):
MA(6 mg/ kg x 4, or 1.5 mg/ kg x 4)JLE
-MA(4 mg/kg)BEESEE. MM(1): MA(6
mg/kg x 4 or 1.5 mg/ kg x 4)MLE-MA(1
mg/ kg BRSGHOZHTH S,
2.1.1. fTEHELOHE

MA(4 mg/kg)ZREFICXVBEEIND
stereotypy X Dougherty&Ellinwood @
HBEIZ¥ LT, MA(1 mg/kg)®E5THE
XN P locomotion (XFMEL >V —%
EZBWT 10 248ICFHE L 7z,
21.2. T/ FIVBLUZORBMED DO
BASBORE

MA(4 mg/kg), MA(1 mg/ kg)BLUE
BEORBSCLATHELORED 5 HE
IZHTEE L, SRRl fidsn o 2 SRALIC B
% DA, 5-HT BLUIhoDRBEDOD
A =E% HPLC-ECD ZHWTHIEL
e
2.2. KE2

BBE MAG6 mg/kg x 4), KAE
MA(1.5 mg/ kg x HBH L NWEERDOLED
10 H#&IZ. APO(0.5 mg/kg, B TFEH)
ZEXDBERIND stereotypy BLT
APO(0.2 mg/kg, BT EH)IZ XL 3
locomotion DEALIZDWVVT 10 FEIZH
MU AT X DHE L.

2.3. REHERIBELT

Stereotypy DO EALIZ DWTIL Mann-
Whitney @ U test %, locomotion D&
EBLVE/ 7 I VHOHBAZRIIOL
Tl ANOVA % FAWTHIT L. EEKE
X p<0.05 IZREL =,

C. R

ERE MAG mg/ kg x ) LEED MA@4
mg/kg)BREGIIL S stercotypy FHHD
R & ERUEFHOZNLID S 10, 50,
110, 130, 140 & 220 5 240 S OEERA
(p<0.05)B KT 20 75 40,60 75 100 &
120 2 OEREFA(p<0.01) TR E b > /= (Fig.
1A).

BHE MA MLEFED MA(1 mg/kg)H
#5IZL 2D locomotion DEMITERNL
EFOZEh LD 025 50, 70, 100, 140
& 170 S DBRA(p<0.05)TREL -
(Fig. 1B)o

HHABEMAGG mg/ kg x 4)JLEIZ X b MS,
MM@4) B & ¥F MMQ) B @ DA,
dihydroxyphenylacetic  acid(DOPAC),

5-HT B &
U 5-hydroxyindoleacetic acid(5-HIAA)
OREARTOHBANS R, £RLEHO
HEBICH LU THD LE@P<0.05)Fig.2A).
BHEEMANECL DT RTOHETDAS
LU ZORBEDOR LT OHBASE
CEfLiZa e R oM, BESHETD
5-UT ZEIE MS, MM@)B LT MM(1)D
ERTHEANEROESECHLTHELL
72(p<0.05)0 5-HIAA OZ &L MS B TH

homovanillic acid(HVA),
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D L(p<0.05), MM(4)##(p=0.055)& MM(1)
EHe=0075)icBWTHD PHEBEETRLE
(Fig. 2B)o

EAHE MA(LS mg/kg x HUBHD
MA(4 mg/kg)BHREIZ L 5 stereotypy
BENRILERUEFOZIL LY & 20, 30,
110 25 180 & 200 ZOEK(p<0.01)
BLT 40 5 70, 90, 220 & 230 FDR
R R(p<0.05) TR & » o J=(Fig. 3A).

MA(1 mg/kg) B 5 I X 52 @
locomotion ZEfLIZIZEARE MA WEFEL
ERNBEE OB TEDR D - = (Fig. 3B)o
 EAE MA LB & D &R CORER,
PR EBATD DA, 5-HT BLUFIh
5 DORBEDOHBANESRICIIELZEL

i2dr o = (Fig. 4)o

APO(0.5 mg/kg) ¥ & Iz & 3
stereotlypy SEMRIESMNBEOFN
LT, §HE MA BB CIERRE
Hiatr o= (KB MA LB E T 20,30
Z(p<0.0)B LT 40 Z(p<0.05)DEFAR
THERIZ/DNE Do = (Fig. 5)o

APO(0.2 mg/kg) & & T £ 3
locomotion FHRVRIELENEHOETN
LT, SHE MA LBETCIZ2 04
(p<0.05)B LU 3 0 (p<0.01YDBREA T,
KR8 MA LEHTIZ104. 205
(p<0.05)BX U3 0472 (p<0.01)DEFELHT
HRIZNE D5~ (Fig. 6. HODBEL % B}
BEDITERET—VITEH) .

D. 8
HEFERFROTFTNVD 1 DTH 5 aEE

BHEETTIVIZ. BHE AMPH OEHRT
DEPKEAHT paranoid psychosis % F
ETEWIHENEREERE LT3 3),
ZTOWRBIIEEED AMPH [l 818y
KED2AMPEBEREEISNDH, T
HmHARBROEEAIMICXL S paranoid
psychosis DEEER|HEH (L&D BEMR
<UBEFEHCL2BREFEICOVWTIZE
KRz amEIhTtuvian, ChenE
BRMHEAREEEROEESELASC
WTHRFEEh, BEM. HERESESES
BiZEh., TOLEYWEHNERE LT RENBE
T 278K ME. §2D5 lasting
behavioral sensitization(LBS)»{@R& h
7z 13) REFIELAED “run”. “binge”
EWo AN TORBEOHEMBESEARR
3NEERT S, DA BLU 5-UT #ES
HEROBRMEEETIABOEREXIELA
W K-> THEET 2RO EEM., B
FiZ & 2 BRBEBEOERB O TEEM i
TAHZLIZBERNIILERENEE I N
Do

=AED AMPH i 5#0 DA BLW
5-HT MRS ERTIIBNWT, AMPH
D stereotypy @5 Wd locomotion
FRIIH L TITBRELERZINLZ 2O
CODOMERSEDHEH, ZThoiZidm
BT+ 2R RDH Do Robinson 5 12)1F
= H & MA(15 mg/ kg, q 6 hr, x 6)I%5IC
Kb, 7 HEOMWERIZ AMPH(1.5
mg/kg)®D locomotion FERHHMEIZHLT
TERRIEDEER S D D5, #EAETD DA
BIEDORBERITETH I, MBE M
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