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Fig.2 METHER# S5%arc mRNAZL. dmg/ke METHISEERIR 5%, 0.5, 1. 3. 6. 2485
BWEE (n=5dH D WNIE6) . HEEETY - FRERE THR, *p<0.05, #*p<0.01, *¥¥p<0.001,

VY TRIREI®R TH - 7. —F. EECALEEHT 33.1%. REEAHET39.3%, HEERHET
WIFOE — 2 33MBETHENT W, A8 43.7%, RWHETOSHIE L, MEETE
TOREHRIIFE, Bk, BE. BEUEEHFTORE SAL-SALEE -SCH-METH M. & % WIESCH-
Bl AR SN, BEROHERENE SALEE - SCH-METH A BEZTO RN
BEANDZHOTHOERTR., £EES5BOE Fea, EOMOEA TIZSAL-SALEE, SCH-
BT, EEIREEIC B b € zare SALBEL N HSCH-METH#E TEEIZEN -7z,

mMRNADEBBMPRR SNZ0OATH 272,

4. MK-801 OATxR& DER

3. SCH 23390 DFHR 5 CER Fig. 6\ MK-801 8150, METHZ & Barc

Flg. 417SCH 23380#1#% 5 ®. METHIZ LS mRNAFRICHTHHRERT, SR OLE
arc mRNARRICH T A RERT, SHBEAD R TEEEAME LM, F3,24=10.688, p=
ABRITEBRENRES s, F3,24=10.717. p= 0.0001 B4k ; F3,24=20.826. p<0.0001 BiEd
0.0001 #4f ; F3,24=28.801. p<0.0001 #5§ BREE ; F3,24=30.371. p<0.0001 #iREEHE ;
A ; F3,24=30.371. p<0.0001 #HIREIKH ; F3,24=24.789. p<0.0001 [EEEEE ; F3,24=
F3,24=22.298. p<0.000] BREEKE ; F3,24= 16.698, p<0.0001 BEEEEE (one-way
22.468, p<0.0001 BINEHLHE (one-way ANOVA. Fig. 7) . MK-801 8750 & (MK-
ANOVA. Fig. 5) . SCH 233%08T#HE&5 D& SALEE) TiaAEHEE (SAL-SALE) &0=E

(SCH-SALE) TRERRS (SAL-SALED frhro iz, 0.25me/ke MK-801 DR Fid
FMEEEM o, SCH 2330081 SIC L 54 METHIZ EBarc mRNADEINZRIEEERE T
HIEmZD FOLDCEE L. [(SAL-METH) - 15.8%. BREHEET9.7%. IREELEET
(SCH-METH)} / [(SAL-METH) - (SAL-SAL)] 63.8%. SHIEEIRE T41.8%. HEETI05.1%H0
x 100 (%), 0.5mg/kg SCH 233000 RT#H%EX Hi 7. AR TIISAL-SALS S MK-METHE:
METHIZ & %arc mRNAORIIZRSRERE T . &5 NIEAMK-SALEE EME-METHEERICH
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BERRDZM oM, ZOMOIA TIESAL-
SALFE, MK-SALE & 0 SMEK-METHH#HTEE

W&o 7z,

5 METHEHR 5D EE

METHE 5 &, SEHOWRERMZEOER
H@arc mRNAFRICNT 23K ZFig. 8. 9T
T, BMESMOAEMTEEENR SN,
F3,24=36.552. p<0.0001 &/ ; F3,24=
48.472. £<0.0001 AUSHELE ; F3.24=
26.208, p<0.0001 HIREEE ; F3,24=
24.439, p<0.0001 for IREEEE ; F3,24=
57.712. p<0.0001 BHIEFEKHE ; F3,24=
23.193, p<0.0001 #EECAl, EELEET DK
WATMETHRER 5% (SMED) R4 RREE
(SSEE) 1B LA EIZare mRNAVEIM LT
Wi, BRETHEMETHEER S REERREE
(MSE) T, £RBERSELEEERSE (S5
) ICHELARIC (0=0.0075) BIIL TWi
AL OB TRAEEERD AN o7,
METHI& R 5 METHE R 55 (MMEE) 34
B HESHMETHE Z58 (SME3) THhgL.
WA (p=0.0175) . EIEEEH

(0.0008) . #EFRCALfEE, (0.0096) TEEI
WD,

D.#E%E

SEOREIC LT, METHO&EHES N Ty
MRAR, FTEELE. HIRERE. BREEKE.
EEERE, BECAIERDarc mRNARR2E
BRICHERRT 2 2 £ 2#H TRLU Az, GenbankiZ
BEINTVWAY I /BEFOPT. FHRIND
acEHRERLFVARLEEODOR. MRS
BEBTHD a-AY M THRY, THET

Fig.3. 74 NWALF—bI 472740 —%2E—YANsslBREBIZE&ER (A) . Arc mRNAIIEERER
EETVESEVIBII -8 LU THEE (%), Scale bar=500xm, 4meg/kg METH (B) #5WiEEE
(C) /EBROIFOA— I IUFTFT 74—, REAZHEMRLT, KEES ) 7ERT. Scale

bar=5b rzm.
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SAL-SAL SAL-METH

Fig.4 METHIZ K%arc mRNAFIRICH T ESCH 23300088, £45 5 WEESCH 23390
(0.5mg/kg) RITEEI04. £BFDWIEAMETH dme/keg) #5, F 0% R TEE,

orbital cortex150 parietal cortex

striatum frontal cortex  cingulate
1504 15 150

i cortex
1004
o
&
50 [Isar-saL
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0 Q-

Fig.5 SCH 23390 (0.5me/ke) HEEMarc mRNARBI N T3S BOERED, ££5 50T
SCH 23390 (0.5me/ke) BIH5304. Eﬁ%%“ﬁME’I‘H (dmg/keg) &E., FORKIBHETE

H (n=6H250E8) . FREERTELREBE TR, *p<0.05. #*#p<0.01. ***p<0.00L,

SAL-SAL SAL-METH MK-SAL MK-METH

Rng o

Fig.6 METHIZ X %arc mRNABRIZHTAMK-801 0O%:E. £ 8H 2 WIEMK-801 (0.25me/ke)
MR S5HB309. £E2HDWNIEMETH Ameg/kg) e, FORISMNTEE,
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Fig.7 MEK-801 (0.25mg/kg) #&50arc mRNARRICHTAHHEOEERE, £22F 503
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MK-801 (0.25me/kg) THREH304, £&8H 5 0NIMETE (Umeg/kg) 5, FOHI1ERETH
8 (n=6H5ig8) . SYEITEY +EELREZTHRR, *p<0.05, ##p<0.0L. ***p<0.001,

IR AT

Al

Fig.8 METH®M&RS LIREBBOEREIT L Darc mRNAREOZ k. METH (4mg/ke) &
AVIEERI4EHERES. 21 BHOBER, METHZ 2 WERR5IREEFR, METHEY

HEEMETHE#= S MME
i) . £REERS SSE) .

IIR/EOHESy ba-AT ) A IRY
LAF R7O—- TV 2 Bz Rha OFROERT
iZ. METH&ERSIE a- A7 MU YmRNA%
IR, O SISO ERES
SEARD, arcOFRR TR RIS E U
BEINTnDHLEERET S, 25T, £8FE

% Oarc mMRNAENMETHR SHBOFHITHE L,

BRI SV, arcEEAHIRERITE
ELTND I LERT,

FER2AMEORD., TNETIMETHICE S
ERERSMAEHELET ST L0MSNTS2
REEOEHY. SCH 23390 (K—/¥3 2D 28

. EEERS MSE) L H50EILEEREREEMETHERS (SM

AIERTEE) EMK-801 (JEBESINMDASAE
BEEE) 2RV, FOBREBUTOLDICEY
iz, (1) 0.5mg/keg SCH 233805 2 Wik
0.25mg/kg MK-801 DRiHFEICL O BERTO
arc mMRNARBEDBRNTZ2R\EI A 5N,

(2) RMEEOZSRUTIEETIEH B, B
S TH 5 7z, SCH 23380iC L DEREET
DOMETH# 5% Darc mRNABIISNIEH XN
EVE. DA UEEBOare mRNAFRELND B
EEFC Lo THISNA T & e—FT2Y, &
FRETEY T, MEK-801IMETH £ 5% Darc
mRNABINZMETE LR L, BiEOH
Fizk B LREEREERIC BT, D /D,
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Fig.9 METHEERESLEZEHFROBRE
W& Barc mMRNARBEOEERZE (=) . &%
EIZTFE BB ETRR, *p<0.05, **p<
0.01. ***p<(0.001,

FEEAF ) POy I RBEET R VEBSAERK
RESOBEAEDETEET S EWSY, Th
{Farc mRNA DEFID, FEAE INMDAZES
MEHLTERALTWDL I EERBRTS, T0OZ
FIEMCBRTHEET T H 22/ 2680 BRI
BT L BREE. AREHORRMEEN D&
BWENMDASSERE Lo THHINZ T
EEHRBL TR,

ATERICR 5D, ZREOMRLICALN
Tnwd, DSEEETEVIBCRICHRL. Th
YimesocorticalZs R—/83 o oa— O OHE
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=T 3. DBREREFO LD OHE
REBEICED &, 2OV DRTEEEREE T
FREEHOEEFRKR TS DY, BFETARE
¥ Qarc mMRNAOSFIZEIVE EEVIBIZEE
TR ENSMoTr. 0T, WEETOR-N
3 R B ENEE A METHRE SR ENT &5 T,
EHD SEMKFIEL. REZE TOarc mRNA
LEAERINDEEZ SND, I —DOHEE
LT, FREOENCIAHEENREEOR
BAEEE Carc mRNADEMT 2 &EEZS
N5, dmg/KeOMETHE SR SISEEERENE
EETEEREEITY. 4E. Arc mRNAMEE
CEBLUAEEEREREFEREOALERZTT
WBEOT, REEZEICBIT Sarc mRNABMER
BWHsOBREADCLEBOMD LR, LT
BT, KEEEAOIINFI VB a—T i
L EEBEOA SN, MEK-801IC L » TARRBK
Boarc mRNABENHZ 5 N/= 2 SITBEELT
WnBOH B LR,

B ERRTH., WHERBRES Y ~O
METHE# 5 & U FIEAI Tarc mRNA Q0
MRS, BICMOMESTICHEL., RERE
WR<BEINZANES I, BEAEYE
T LB WETHE AR RIRE EAYT S OB 2
Tna EFHRINTREY?, Karers i R—/%
2 L E2EEABEF Osulpiride. spiperone,
NMDAZEAAEH OCPP, GABA, 7 1= A H
OTHIPD FE AEEMHAMPEIC & 5 MRHERR
PEESTHILEBELTVAY. TNSORSR
[TAMPHIC K B #HHER K. REOSILEF I
FAMREMIT, CABARSHSICHERET B &
PRT. T EESRKREEE TS Dnisomycin
ORMBEBE~NCEHHEET L0 AMPHO 5 3R
SORENEEINSN, EREORE, %%
BROHBIIRTERNY, —F, BEUEYED
REHECIITBEOERICPE E—/NI 2
Za—OUnBHTARENS OV IS
Sa-OVMNEETE I L ERETIHENH B,
HAE. Tong S IZAMPHEBMREE2ZT-5y
R, BTHEANOBREBATRR F—/Y2 2



BOBREETEH S EEELTWaE, Ei.
Arc mRNA S FOEBRIZHICHEIEOHEAT
i<, MAE ERHRRRICEEL TwEY, &
DT EiE. BTERETTEIacEERFEA
FELTTERL, SFHEBEERCL,T T
JxaE-" ELUTRBELTVWA L EEREY
i, AreHER LT T KT E.‘n_‘c&
I, arcRENRREOHMERER ERTOH
L7 72— OROMBEFTHEILERS
TEHBOEEENE, INSOLEEEIDHDE
5 &, KR T Qarc X TFHER & DB S8R

RS T HEERy TV ICEERAR ZED
T EAUREE NG,

MEERE. HEERE. BRECAITMMER
SM%”QC&E@& EECENERDL, DED.

WSS TIEE IR are mRNAFRNE
Uiz, L LESOBMEL MM TIEMS
FOTHETHEL., SMEETIISSEOEEE TR
TAHRIETRD D &, WEEIC %%Ebw;ﬁlaﬁu
e T, MMEETHRG S NAEMETHEREIZ X
doﬂaAﬁaa,f®ﬁﬁ%ﬁ§QEMW&%
LTnaELEZ LN, £, WTNOREN
THSMEE & ol L MMEE Tare mRNA DFEHRIT
EriEAlE Dl T &id. METHREHRSIZI - T
AP-1 (Fos/IunE&H) #HeBERTEERT
TEEHBHTHD., BEEENAREHLEDN

A}
A

BEEAETII, MMEORZST, MSETHSS
2l b are mRNA QMMM R Sz, BlS,
METHS 5% 55 3 R EE% Tharc mRNAFE
SOFEMNEE L T, TOREEORERIL
arc mRNA D JJUQ"AICTJ\*“* EOMBERD
FCEELTNWEETH L, VT AOMEER
IR ER SR L xibfvhi’a EERELT
NWE EEZ B NBIREL, Robinson &Kolb ™ i,
i\AﬁiPHO)’[i“’a‘i"-“ﬂif“ EITXLDRE., AL TOBNRE
HOBEESHEOBITERS LTS, ZOLIE
BRI AR EETLE I > THRAREDN
:iﬁ%db TNT VRN, FEOacTORINIE
DEEEEMNTEN I EERLTNS,

E. EH

ERETIEIMETHRER S W R—/NI VD,
i%§@~NﬁAﬁéV%AL/:ﬂﬁﬁ§ b
£, HEE T O arc mRNATER T3 -9‘“/5:
EERLTE, ﬂa'ﬁf?*@@%%vi{f*ﬁu R
ETi, METHE&SICZDiEERT I &

7o < arcmR\Aﬁﬁtaﬁ%bf:c Arcld B HE
RN EICER L TESE L, ME ’%’%&E
Ens L TERREBSECEETEI V5 —

BB ERTO-DEEASN TS, 2T,
W IR AR A ;%y@?ﬁ%%*‘%ﬁkﬂﬁ)ﬁ%\ R
SORTHEMT Barckiy T T ADEE *sz
el wﬁ%t%@v%@ﬁu DEBRIC
Z L TnBuEEERIURRENS.
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HERHBE T IVLS v bIC
aminobutyric acid ( GABA
mEEEEROREICIDOVT

B A gamma-

—~benzodiazepine

M E i 7
sk AFEE LEM OB, FE -

fhmEAEEER MEFHER
HEREERE BHESEOY
AHBY

it B2 &1 (Methamphetamine) % & Hifi &L M
THEE, RBUIZLOREBRBLZEOHMD
SR/ ML AERBERMNLEL, Wo &
AMBET L EEMKLEED BREEMMENS
gL, PEOVMABERS. X L
. BEBEERLESICE o THMERNAGR
THRIEMNHESENT WD Y, TOL DR
BMOBEROUNEEBREBELOHEMT TO®
Bt s, B, BRI OHFEmMTD
HEfE e, EREAEMEEENSRE
OFEBEETFNVLELTREENRTHD,

-, Rz ESHBIIRERS T D &E
BpgER R ETHEEENNASIZHEEL .
fREECLBHEEIEMBSSEL. HEBABR
Bllko THERIKERYT., JORKETIH®
fedh D 3 E R (Sensitization) &EMERIN, 2
A s EMnEMPIEFENTA L AL H
LTHXEREEZRYT V. ZoHERHE.
S, BB BULSTHBEEORA N AL OWMERE
. EEMNWMABRAEORWIZIAETHN., & 512
HRESHEROBRIEET2 60 &N
s,

TERIEEIBAOTENELE ZRBICH
DHoOoEBRLN, FERPFLRYTH D
Wiz E KB M3 (Long Term Potentiation) 72 &
EHFUT RAEEETR, TRDE. Y
noBgLREMNBIIE - TEREIN, N-
methyl-D-aspartic acid (NMDA) = & # 51

FERAANYHETEFNIY CEEFEE
EE. AN ITERMBEELRECLEL 2 TE
ﬁﬂmWémé”hLQ SRBE KN, E
HMEMLLEBESREERT AL, EERF L
) Ci‘-?b“(?ﬂifrﬁiﬁ*)l:f§f}<i‘i?ﬁfﬁ, &

SnREMERIMERIST S IERE
BOHhDILETHD,

WMot EREENMHE TS DS GABA-
benzodiazepine EHER, ¥ HF v F > FU »
iz Uil e on T D,
BMEMICLENIEBROBEERIHT S
HEEMCAEERDEELRTEVDIHE
Do BHEMSEBREOREREIEL
BT henzodiazepine Z2EHEKICELRZED
T AHEsEseNn P S RA®
miEIC Y GABA-henzodsazepine BiEHoO5HE
EHE LTS EEIND. FHETH.
Mmoo R EEYMHE T S DS GABAA-
SREESHICHENAERED
benzodiazepine ZBHAFH L., WHHTRH D
EFNTHHILIBEABRMEBET T ILE M %

]

{4

bernzodiazepine

HHEi, EHBRERNZHEREEL THTHRE
T oE¥EEaB LI,

B i
PEREY

FE LT 190~270g O Wister-King % B %
Sy bEHEMALEL, Iy bR 12 BRMBEHO
s 2y (W 6 30~18: 30), E
B o24C. BE SOxOERERELFTT, B
fr, RAKOEHITTEDZRET., 1| 7F— 2L
P EODOMELE., Ty FPRERBBEOD L
<TH 4 BEIE0EGNFU T ET
., BMERBULERBARZEESR THME
BRI T aEe ) Wl oz,

@ B OB A
hydrochloride oW T, £ R&ICHERLT
flE 5L
[ . Vehicle { 0.5%

= methamphetamine

Flumazenil. clonazepam I 2 W T

sodium
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carboxymethylcellulose) ICB B L THEA L 7z,
ETOoRSBRErEFLEREELLTHE
L7z, €ETodFABEITMTICETHRS
L7z
2.17 &) 3% i 7 i
THIFBIROLWITNI»OFEER VL,
1) BRER
5 % 0T8T Elinwood b ) O ik
(Tablel} IZHE TWT 10 #H R TE 90 & i
BEAIZEMLU - (Fig 1~Fig 2). FHX 2
E£THW., 1 HEFWUEIT blind &ELAE, 2 &
D FMmE OFNMIMEIEZE HE (interscore
reliability) A& (0.9 Bl L) THo LA,
HEVNEOSLSNEZEFESE 2 20z F
i Gl DR AR
2) ‘AR —ICXDEE
BRE®OTHREIEERARL ¥ -
FRHLTEMELRL, ERMBKBO 2 BHEAX
DSy FEBERICEDHL. HAEHBR
BEEII Mo R, RABLE Y -
(Supermex: ER R HEN 23, HA) T
CRWVWT, R—LAF—=JHRTDI v DK
FHEOETE 10 SEE 90 HEIMEL
7z .

Table 1. Ruting scake for the behzvioral ¢ffects of psychometor stimulants in tats.

Soocn Definitlon
1 Aslern Lying Down , £yes Closed
2 tnactive Lying Down. Eyes Open
3 Kormad in Plage Activity Nosmal Greoring or Chewing
Cage titter
4 Normal, Alers, Active Sriffing or Rearing
Intermittently
5 Hyperattive incraesed Logomotion,
Jerky Movements
E Slow Putterned Mearly Continuous Sniffing,
Goawing, or Licking,
Hormal Level of Locumoter
Agtivity, but Repetitive
7 Fast Patiermed Nearly Contiaueus Soifing,
Grawing, or Licking with
Hyparactive, Repatitive
Exploration ol Cige
-] Resieicted Rapid, Intense,Continusus
Head and/or Forsleg Activity
Sniffing, Lieking, or Gnawing
in the Same Place
g Dyskineuc-reactive Backing Up, Jumping, Seizures,
Atnarraally Maintained Postures,
Dyskinatic Movements
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4 FEBH Ik

(%% 1) Methamphetamine (MA) 2K &.
B ¥ OB EE B BEEKCRET
benzodiazepine [E B ¥ clonazepam (CZP) @
A) RERSER

4 &% (Iml/kg). CZP B, MA 8 (img/kg).
CZP+MA B O 4 Iz TETHREL L. CZP
2 0.125. 0.5. 2.0mg/kg TN TNOREER
moWwWTHRE LA, CZPeMA BT CZP %
MA f¥ 5 10 SEICATAEBL., HEMICEH
L.
B) RIERESER
CAERBEHNEN. CZP KELERH. MA K
HUBTE, CZP+MA REUBHO 4 BITH
Wi, MA REMERICIE. MAimg/kg & I
HEAS IOABETIH IEBETFTRELEL.
C7P HEWNBEHICER., CZP 2EHEBEORXA T Y
S — L THE L, CZP+MA RELBIH I
3. CZP B FHE 10 HBIC MAlmg/kg & A
iz L. CZP id 0.125. 0.5, 2.0mg/kg
ErORBERICODVTHRELA., ERAKE
LB TICE. AR imbkg FREIBICE S LA,
MEE 1~8 BEoKkEMBEBLT EE 4
iz LT MAlmg/kg 2R TREL. BE
MHZEE@ L 7.

(28 2) MA A5, RUITHRIERESR
BB ERETY # HE
flumazenil (Flu} OE®

AR EALER (Imlkg). Flu RELE
B (10mg/kg). MA RELEH {(1mg/kg).
Flu+sMA RIENBE® 4 Bith Wik, &R
HWUEBHE: MA RELABHIIRKELED
10 5} RiC Vehicle # B F# & L. Flu+rMA K
HUERTI Fle 2 MA %5 10 Z 8IS
L. Flu EEMBHICE Fu f¥5 10 2%
g ERELE. FRATHROLEE 1 B I
m 10 BEFL. 7T~8 HEOKERMzZ B L
T&BEIL MA (Img/kg) 2R F&REL. Flv

benzodiazepine



MR THRECSAZEEEzAL, B
HoBEICEEABL T -2 B, ME
THEHERES 1 BH (a0 BT E~ORE).
RBHMED MA B DR (b, (TEHRERNELE
BBRBICKETESR) 7o,

(28 DMATTHREREEBICRIEY C2Zp
S Flufitlis o

TEHERBEABH, MA RIEELER. CZP
(0.5mg/kg) +MA REULE . Flu+CZP+MA
RENLEED 4 BT, Flu i3 CZP 3%
55 BATICHMEL. CZpid MA 25 10
Bl U@L /-, CZP, Fiu I 5BiIZ, 0
O EEITIE Vehicle OS5 &2 fTo k., T E
NOBEE TR LR 10 BMITWL, 7~8
OREBNE BN TEIIT MA (Imglkg) Z
ETFHESLE, GEREOMEFERERAR L -
—F M, B 2 FEHBRICRKRERS 1O
BRO., REMMEDO MA BRSFIZT o
7.

(8 AOMAITEI R RBLARIZLET CZP
D

Tk A (imlkg) £, MA {(Img/kg) %
1 E 1T E 0 AMAETESL, T~8 HEOK
FEHMEID MA REOLOBEHOLEITE. CZP
(1mg/kg) 5 10 HHIC. RO OFEIC
Vehicle @i 5 10 5 # I MA (Img/kg) %8
s LA, SAREULERFICHE Vehicle @ik
5 10 4r#ic MA (Img/kg) 245 L. MA
FEHRERBDRECIHNT S CZP DEHITD
WTHBRLE, B5BROTHEEHRER
nEgt - 2R THELL.
S.EEEE AR
HEABRIIDODWTHE., 90 #BOHELD
Sy bOFTEHEMHASO&E S (5EH{TEH#
&Y D W T, Kreskal-Wallis ORE 2 7
W, H B E By 5 5 B &I Mann-
Whitney @ U #E 2T W &ML L
{P<0.G3),

FEHBEOY - BHEERL 2 TEE R
B4y 47 (two-way ANOVA) i0 X D &8 & B
MEoxHaERE L. XEFERINED S
NHEPE. Duncan D FHEILLZ2EEHLEE
FWHEBZE#H2 (PL005), 512 1 Tk
B4 B (one-way ANOVA)Y Z {70y, &
f2 80 2 &2 12 Duncan 5O HFEID LA EEH 2
EITWEEBOLEE T2 (P<L0.05),

C.H5 #

PLER
a) MARHMZSICRET CZPOER

Fig.l i3 MA ORI L2EHEMM

atd B CZP ORFIIDODWTRLE, B2

Fig.
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CZP (0.125mgkgy  CZP (0.8mgke) CZP (2.0mg/ke)
{n=8} [n=8} {n=6}

| Effect of CZP on MA-induced motor activity; Rats
received a single injection of either SA {Imi/kg),
MA (Img/kg) or CZP. Another group received
MA (lmg/kg) 10 min after CZP administration.
Three doses of CZP were iested in three separate
experiments (0.125, 0.5 and 2.0mg/kg). In the
experiment with the smallest dose of CZP, CZP
group was omitted. Results represent median and
inter-quartile range of the cumulated rating score
for 6 or 8 rats per group. * p<0.05 vs. SA group; #
P<0.05 vs. MA group; ** P< 0.05 vs. SA (Mann-
Whitney U-tests). Abbreviations: CZP;

clonazepam, MA; methamphetaming, SA; saline



260 MO 4 05y PTERTAEDSE
SlI DWW T, R E (median) & 4 5 i1 [
% {(inter-quartilerange) AL THRK L =,

Czyp 22 O ERBIIHBWNWT, CZP R &
ERRU MA BB SRI&ID, FREAEE5E
oL, ABICSHITHEESAEMLT
Wit (*P<0.05). CZP 0.125mg/kg R &
HTIE MA BUBRESEROILGELTEHITE
FMHaEMEEICHEMNL T (#P<0.05),
CZPo.5 B U 2.0mg/kg {iﬁm?%%iﬁ"“c T MA B
BFEESHLELOMIIFEEZEIRDON AL
= L»L. CZP2.0mgikg _3%‘ A
ﬁﬁéattﬁib'cﬁﬁ;ﬁ@u‘r{aﬁdﬁ\ﬂﬁyb
T {(**P<0.05).
b) MA ITERREME
&

TRIET CZP O %

Fig.2 i MA FEIREEAGABCRIET
Czp OEEIIDODWTRLAE, LEXEULE
BL.oCZr REWUET. MA JRH BRI,
CZP+MA REUBEMOD 4 Hiz2W T, K
MEE T~8 NHOKEMMEBLWTLR 4
BT LT MAImg/lkg 2 FHESLEEB®
EEHITHIGAZEZ. REREEROCFIEL
U TE&ETRLZ,

CZP0.125mg/kg W HB W T, CZP MK
MEBEBHEU MA B REALAEHSEIC, &4
FELBRHIZH LARICEHTHEMmN
ML T (*P<0.05). LML, CZPO.S
B 20mg/kg TiE, MA RELEHIIEAR
FELEBRICMLUASHTHIEMAAAFEL
ML T WAt (*P<0.05). CZP HFRA K&

BHEHNEARBULEE I OMITFTEER
E’S&bbhmﬁsot,

(#z 3. CZP0.125mg/kg 2B W T CzZP
M gEABIIERBLAE., KDEMEO CZP
0.5. 20mg/kg B W THARBLBRE:O
MicEBREELFED NS> ZDT
H5.)
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Fig. 2 Effect of CZP oa behavioral sensilization 1o MA;
Rats were randomly assigned to one of the
following four groups. First group was treated
with MA (Img/kg). Second group recgived CZP
(0.5 or 2.0 mg/kg). Third group received MA
(1mg/kg) 10 min after the injection of CZP (0.125,
0.5 or 2.0mg/kg). Fourth group received SA (1
mi/kg). Drugs were injected daily from day 1 t0
day 10 in their home cages. On day 17 or 18, MA
(Img/kg ) was injected lo ail four groups (MA.
CZP, CZP+MA, and SA). These doses of CZP
were tested in  separate experimenis  with
respective controf groups, CZP group was omitied
in the experiment with 0.125 mg/kg CZP. Results
represent median and inter-quartile range of the
cumulated rating score {or 8 or 12 rats per group. *
P< 0.05 vs. SA group (Mann-Whitney U-tests).
Abbreviations: CZP;
methamphetamine, SA; saline
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Fig.31d MA OAMHRSCLI2EBHRMIC
¥F% Flu ODFEEII2o20WT., RAKE Y
—o@MEEE 10 HREIC 90 FRICDL-
TH=LE. MA 5 (1mg/kg) BERE
ERCHLAERCEHRSBML TR,
Fiu (10mg/kg) +MA R EHLOMICKXEE
BEvRBD SN, BTRERL
TWwi WA, Flu OFERIE 20mg/kg £TH
BLEMFEHRZERERLE.

clonazepam, MA;
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Fig. 3 Effects of Flu on MA-induced motor activity;, Rats
were randomly assigned to one of the following
four groups. Each rai received two injections. First
group was trealed with  Veb (lmlikg)+MA
{img/kg). Second group received Flu (10mg/kg)+
SA. Third group received Flu {10mg/kg)+MA
(Img/kg). Fourth group received Veh+SA. Each
point represents the mean=SEM at each time for
20-24 rais per group. There was no difference
between Veh+MA group and FlosMA  group.
Abhbreviations: Vel vehicle, MA;

methamphetamine, Flu; flomazenil, SA; saline
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.
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.
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Fig. 4 No effects of Flu on the acquisition of behavioral
sensitization to MA; On day 17 or 18, MA
{tmg/kg) was injected to all four groups
(Veh+MA, Flu+SA, Fla+MA, and Veh+SA) in
their home cages and motor aclivily was measured.

Each point represents the meantSEM at each time

in each group. Veh+MA group from 20 to 40 min
(* p< 0.05) and Flu+MA group from 20 to 30 (%
p< 0.05) showed a significant enhancement in
sensor counts compared 1o Veh+SA group. There
was no difference between Veh+MA group and
Flu+MA group. Abbreviations: Veh; vehicle, MA;

methamphetamine, Fiu; flumazenil, SA; saline

h) MA TEBEHEEEEBCKRETY Flu OE
Fig4 i3 ARKEULER. Fu RELEE.
MA KEMBBEFE, Flu+MA RELBEBEIZI DL
T.7~8 DM oOoKRENBEZBLTERIZ MA
(tme/kg) 2ZHE THRELZBOEHEZ 90

S bhi-sTERL K.

MA REUEBRRBECARBEULUBRICHLE
BICEBRMNE ML T WA (*P<0.05). Flu
(10mg/kg) +MA ERHEOMIZIEIFTER
TR s N .

MA frips A e BIC RiIE T CZP & Fiu
Pk 5 o #

HAREUER. MA XEWLEH. CZP
(0.5mg/kg) +MA K E U FEE. Flu (10mg/ke)
+CZP+MA RIEQLBERO 4 BIZHT. TR
Y - OMEBERHBERE & DITER
L7. Fig.s SRELE 1 BB (25 #
By oEBBEEXRRLEZ. MA f§. CZP+MA
£, FLU+CZP+MA H O 3 BRIUZREER
R 5NN,

Figo REAZAGUES | B ( @ 10 B
MiTw, 7~8 HMORKEHHEB W TEE
o MA (img/kg) Z2ETFTHEELABOEGHE
ERTALE. MA RELESHEIERRELE
HeBLTERCERENBRNL T L
(*P<0.05). —FH . CZP (0.5mgl/kg) +MA K
EUBEREEARNBABRLOMIZEAEER
FoE s S i o fo. FLU (10mg/ke)
LC7P+MA RHUBHE MA RELESECO
F‘a“!%:bi%%‘f‘é:fot;f’aé{tliig&)5317‘;75\97‘:.,
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On day 1
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Fig. 5 Effects of Flu and CZP on MA-induced motor

Banscr counl

activity; Rats were randomly assigned to one of
the four groups. Each rat received three injections.
group was treated with Veh+Veh+MA
{(Img/kg). received Veh+CZP
(0.5mg/kg)+MA.  Third group received Flu
(10mg/kg)+CZP+MA. Fourth group

First

Second group

received
Veh+Veh+SA. Each point represents the mean X
SEM at each time for 16 rats per group.. There was
nﬁ difference among Veh+Veh+tMA group,
Veh+CZP+MA group and Flu+CZP+MA group.

Abbreviations: Veh; vehicle, CZP; cionazepan,

MA; methamphelamine, Fiu; f{lumazenil, SA,
saline
Challenge day
L : —f— VshsVehshia
.“—I I - @ VehtLIPMA
ety Y . —h - FlusCZPabA
. i " I\L tm VahsVeneSA
e "‘"-*.;; LA '
.7 ~;_ 3

't, T -
. s
~ Ny
3 R |
=10 & 1@ M XM 4 30 K TT & % 100 Wt

Titom artet iajection (min)

Fig. 6 CZP blocked the acquisition of sensitization to MA

and. Flu reversed the blockade; On day 17 or 1§,
MA (Img/kg) was injected to all four groups
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2500

(Veh+Veh+MA, VehsCZP+MA, Fiu+CZP+MA,
and Veh+Veh+SA) in their home cages. Each
point represents the meantSEM at each time in
each group. Veh+Veh+MA group showed a
significant enhancement in  sensor  counts
compared 1o Veh+Veh+SA group fiom 20 to 120
min (* p< 0.03). There was no difference between

either Veh+CZP+MA group and Veh+Veh+SA

group, or  Flu+CZP+MA group and
Veh+Veh+MA  group.  Abbreviations:  Veh;
vehicle, CZFp; clonazepam, MA;

methamphetamine, Fly; flumazenil, SA; saline

—@— chranic MA anc Vah prior 1o MA chatiengs
-0 - chronic MA 3nd CZF prior (o MA chatlengs

=4+ ehronic SA and Veh prior te WA challengs

0 3 4 s & MO
Titre alter injection (mir)

- I ]

Fig. 7 No effect of CZP on the expression of sensitization

1o MA; Rats received daily either MA (1mg/kg) or
SA (1mlkg) from day 1 to day i0 in their home
cages. On day 17 or 18 (challenge day), each ral
received two injections. The second injection
(MA} was given 10 min afler the first injection.
Those treated with MA were assigned to one of
the two groups. First
(Imlkgy+MA  (Img/kg)
received CZP (Imgfkg)+MA. Those treated with

SA received Veh+tMA. Motor

group received Veh

and second group

activity was
measured in the three groups after MA injection.
Each point represents the mean®SEM at each time
for 8 rais per group. Both MA-treated rats showed
enhance motor activity from 20 to 90 min

compared 1o SA-irealed

rais {* p< 0.05.
Abbreviations: Veh; vehicle, CZP; clonazepam,

MA; methamphetamine, SA; saline
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MAFERERBEABEBIZIRIET CZIPOEE
Fig.7 IR EHR M EIC MA (img/kg) &%

ELBORMEB Y - OMEEZRERB

gFaFEDITERLI.
MA REUEBHIZ. MA Eif b0 10 &8
7 Vehicle B L8 H CZPp 2HBEL L

HLEEC, CARBEUEBR O NESR
MEEITEBINL Tniz (*P<0.05).
D.#E®

IMA 7 B OB (R MO/ A B R ET
henzodiazepine F8) B D g §

MA (img/kg) O EH % 10 HERMELT
BTy bR, AERARELABERTLE
CHELT, T~8 AHoEREHMEBSWLT
MAlmg/ke @&F#z Lo & T B AR
dAAFEICHMLTWRE., D0 EBITH
REMBREN TWAEIEEZRLTWVDS,
czp %= BN R E MR T B & . P H
(0. 125mglkg) 03 W T A Ay fH R
Sx L MA BMEHUBREERIIFEL
GEHEBHFMAAMML TN, T EE
Lo CzP (0.5, 2.0mg/kg) PR R EARE
M, TRAEHUBHOOBMICIHEIEERR
ST EWIFRES SNZD o (Fig2).
GEs B CczPp W EHBEMTERRKST
cMm®H T EERLT D,

cEOEDLEBELL T, Weiss 5 'V I
benzodiazepine (£ B 3 T & % diazepam 273
HA iz EBITEHBmEFZMHELEREL
Tnsd, o, | HECBEORKETTI
A4 oEEERZH ATy RIT, 2 HELZD
WU%@UJ%‘F@ 2““1@%@:}734"/%
BmELABE. BEHKEECFHBRENRK
¥ 4 2 (context-dependent sensitization) &
WA EFNLERNTWS, 5 1 0BT
dizzepam # f 9 B &, cocaine BIEHEH I
sAEBoRmAMmME iz, 2 OH

1

233

OHEBBEEOCHBESMBEINALEHERALT
wa, LaL., AEOERTRI v O MA
fewv L CZP OREBEHEAREHRD MA B
EfLR—Ar—JiIBLTITHNTHL.
AHBAECEBOS A THEREECES
oA nEELZLSND, . TEHEED
R E AT S CZP O B (05,

2.0mg/kg) T, MA OREREICKL D ES
WMo L TRE®EESEZ L WD (Fig.1),
Weiss 5 BRI OBRIBBETH 5.

2.MA FE EMEERBEE K ERIET
benzodiazepine FHH E O]

Flu (i0mg/kg) +MA RELEHFILZ DWT,
T~8 ABOKBEHMES W TEHEID MA
(Imgikg) 2R THRELABOEHREOR
# (Pig.4) T, MA RELBHEBARR
EH BT HLUEERESHREAEIL TK
f-. Flu {10mg/kg) +MA REUEF THE
T i MmLTHo, MA KEU@EELOM
A EARTLRES RN . B
&S iy B EBE (Fig. 3) 3B W T Fiu
(1omg/kg) D5 ETIE MA ORaEREIC
LaTEMmic L TREEZE A Ano
. Bl Flu i3 MA MEREREGEERE
BHE LW EEADN D,

M [ 7 benzodiazepine {EBEEDH B WITE(E
BEOGFEERETAHE B HRA TN, T
SEOHER., SLEKENSDREMRD
yH S REABEETAERETNE. ENS
T MA DEMNRSIIZEREMERRT
FEHEEEEBRBEICREZENICEASLTL
T EiEMEND,

3. Benzodiazepine (FEIE O MATTHRIERE
BENMDBCIREFIEAENBRSOR
czp (0.Smg/kg). Flu (10mg/kg) @ AR
T MA B s sEHEMRERAIISL
B8 LR E ML (Fig.5). MA RIE
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BRI, SPARBELBRILBELTHEER
CEHEMNMENMLTBRBRESNERENTL
. — 7. CZP (0.5mg/kg) +MA K i &
HEIEBRRELUBR OB CEEEREL
FEH 5 R T, %O EREH#IC CZP

(0.5me/kg) RITEIRELHEEMML T,
X 54z, FLU {(10mg/kg) +CZP+MA RE L
B MA REABREOMICEAERE
vz snian-o (Fig6), TNHD
3 1) FLU (10mg/kg) & C2ZP (0.5mg/kg)
OFEFBRESENHDEsHLLEZEEZX
535,

CZP i3 iE t benzodiazepine A KIT &
wEmtsRREEZ L DB NTS
D. Flu #' CZP O RZMHT2REF R
HE. MA FBREEB TS CZP O
# 2) B 13 benzodiazepine BB K E T L TW
ZEMFEEIND, T 5K
B hII GABAA BRMBEEAKELRLIE
Mz23%MWET D, 20O, GABAr THKZE
ALERBEERORENTEHEREEROD
MHEIZEELTWHhA LEHEND,

GABA & benzodiazepine B & K1 #h R
ZIBLWTR—-NRICOMULERELTL
roemmeonTna W HAeEETOFR
—RIvEAEERBEE. BRMNRERTO
GABA OHifsBEERLIED., TIN5
O KE—-JS3 & GABA O E M
MEOAERTHDRCEHEBZL TLD MDA
e, LML, €ZP (0.5, 2.0mglkg) T
3 MA DA EEIMH TEH I LASTY
RIEBEEEME LD, CZP A MA O F
— JS 2 O E EREMSLAERLDICHE
MEBEEMMBEEIR A EIRFIAL N,

B E R AR MO GABA REZEILE
PEESFIIREHLTHD, BEREEFR®
B HIDGR NI UBBEROMEK
MEEFEL. FTHREEBFBILDODVWIEERK

. benzodiazepine
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HAORHREVITHREESGEZHHML L
FWSBRELEDOINDZ Y, oD, CZP
MEEMICEMBEESFCIERLITHRER
BEHMMLEEZEEZICCN,

— DO EEHEELT. CZP BATEERE
) GABA-benzodiazepine BHEMEIZIERAL .
FOHREBESMH LA SEMTH D &N
HEahds i, RAEOHSEIIBNLT
Karlar & " {d. GABAA S EWRKIEHHETH 2
4 . 5. 6 . T7-tetrahydroisoxazolo{5 . 4-
clpyridin-3-0of (THIP) O M BEKENORE
Mg s, v AIIBF 2 amphelamine B
BEHESITEIDHEUIETHREOEEE M
LReEsELTWS, LML, 5 THIP -
FNEELHEERU~OBHEATEAERIG
W#ELEU. 8k T2 GABAA S EHEEE
? bicuculline MTREAN, THREELEFZ
MHTBEHBELTWD P, ITH508
B 5, GABA-benzodiazepine BHE RO
FRNEFNORNTREZ-EEEEZRERLLT
WA REEMNHERMENS, WTFhiZLTH.
A% CZPp OMNETBR SN EBZERSN
CHEEFIILBEEZILHNS.
4MA 7B R ER B B E IR ET
benzodiazepine (FHI E O EE

FHBRERBBECNT AEECONT
D (Fig.7) T, MA RELEHIE
ARBUBHLIEXEDRENAFEICEML
Tk, IR, FTEHREIHET N, »
D MA BREBIEFBZESERLTOVLD
TEERLTWVWA, THIC. MA RELER
Tl MA B S5EBIZ CZP (img/kg) ZME
BLTHEHEOEBNMLEERELREAD
Sfahok., DED, CZP I MA TR
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EMFBBIEREBEEZNG T S &HE
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i T, M Ts I A THRENER
BicMEds LENIND.
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5B AL '?‘figs‘ﬁ"%?"')b g %
E RO

2B T GABA-
henzodizzepine Fl#F (& HizoWwTig

L.

GABA-benzodiazepine {HE E O CZP T &
V. R EAITERERBEIME NP
oA, ITERIEMEBILMM L L. GABA-
henzodiazepine {5 H O Flu TIET &4 E
mammE o CZP @ ﬁ By &% {3
s s 2 B o2 M E LR s 5
GABA~beﬂzodiazepéne 2o Uk o ) A% B R AL

BEERL TV &
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Zxz 57,
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iz B s BB EOR TR, EEA
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HTHD

[

- 129 -

\

(%% 3CELD

Altamura A., Mauri M., Mantero M.

Cionazepam/haioperido! combination therapy

in schizophrenia: 2 double-blind study. Acta

Psychiatr Scznd 76: 702-706, 1987,

Bedingfield J. B., Calder L. D., Thai D. K.:

The role of the siriatum in the mouse in

behavioral sensitization to amphetamine.

Pharmacol Biochem Behav 56: 305-3i0,

1997.

Dougherty G. G.. Ellinweod Jr E. H.:
iafluence of gamma-butyrolactione on
behavior due to dopaminergic drugs. Physiocl.

Behav. 306: 607-612, 1983,

Invernizzi R., Pozzi L., Samanin R.: Release
of dopamine is reduced by diazzepam more in

the nucleus accumbens ihan in the caudate

nucleus of conscious rats.
Neuropharmacolegy 30: 575-578, 1991,
Kaiivas P. W., Serg B. A, Hooks M. S.: The

pharmacology and neural  circuitry  of

sensitization to psychostimulanis. Behav

Parmacoi 4: 3135-334, 1993,

Karler R., Bedingfield }. B., Thai D. K.: The

role of the frontal cortex in the mouse in

behavioral sensitization 1o amphetamine.

Brain Research 757: 228-235, 1997,

Kavaliers M., Hirst M. An
octadecaneuropeptide (OND) derived from
diazepam binding inhibitor increases

aggressive interactions in  mice. Brain

Reszarch 383: 343-349, 1986.



1

1

1

1.

2

kiughi Y., Kobayasi T., Takeuchi IJ.:
Benzodiazepine receptors: Increase ip posi-
mortem brain of chronic schizophrenics. Eur

Arch Neurol S¢i 239:71-78, 1989,

Sato M., Chen C., Akiyama ¥X.. Acute
exaceration of paranoid phychotic state alter
long term abstinence im patients with
previous methamphetamine psychesis. Biol

Psychiairy 18: 429-440,1983.

Scheel-kriger I.: Dopamine-GABA
interaction: evidence that GABA Iransmils,
modulates and mediates dopaminergic
funciions in the basal ganglia and the limbic

system. Acta Neural Scand Suppl 302: 1-54,
1986.

Sugite §.. Johmson S§. W., North R. A
Synapiic inputs te GABAA and GABAB
receptars  originate from discrete afferent
neuvroens. Neuroscience Letters 134: 207.214,

1992,

kZm HER. E®EN OEE, R #H-—
EEARL MO PR EE D EEIR
BRbEEEMN, 19 :1007~101
2. 1997

Robinson T. E., Becker 3. B.: Enduring
changes in brain and behavior produced by
chronic amphetamine administration: A
review and evaluation of animal models of
amphelamine psychosis. Brain Res Rev 11

157-198,1986.

Weiss §. R. B., Post R. M., Pert A.: Context-
Dependent cocaine sensitization: Differential
effect of haloperidol on development versus
expression. Pharmacol Biochem Behav. 34:

655-661, 1989.

- 130 -



- 1€l -

*+ H:
*

50 N
45 - * 7///// *
1922,

Q 4. Y,
3 2

o 35

-

T

C 30

o)

@

© 25-

=

g 20- 77

/////,4 7 ]
15- 22
10 I T 1 T a i T 1 T 1 1
SA MA  CZP+ SA CZP MA  CZP+ SA CZP MA  CZP+
MA MA MA
CZP (2.0mg/kg)

CZP (0.125mg/kg)  CZP (0.5mg/kg)
(n=6) (n=6)

(n=8)



-~ ZEL -

60
*
* * *
55+
= ‘
)]
L
;:5 i5. Z///
= 4
E 40 /// ZZ
=
O
351
30 I I- [} i | | I | I i 3
SA MA  CZP+MA  SA CZP MA CZP+MA SA CZP MA  CZP+MA
CZP(0.125mg/kg) CZP(0.5mg/kg) CZP(2.0mg/kg)
(n=12) (n=12)

(n=8)



- EEL —

Sensor count

1400

1200

1000

800

600

400

200

I/" -—»-*I/ \\\i
I 72 "\ —m— Veh+SA
E /, AN
N Ty \i @ Flu+SA
! /& —A— Veh+MA
'/I/ —& - Flu+MA

40 ©0 10 20 30 40 50 60 70 30
Time after injection (min)



