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PV LN DS
M LOHELN O 1+ (%) K% OWgE #—
X
REEARS R ETIL 5 MZBIT5 gamma-aminobutyric acid (GABA) ~benzodiazepine
PR ERDBEEN DN T

SEEEAI (Methamphetamine - MA) Z EMIIELHT 2 & KBILVEARREE R E D
RS N e | L7ZRGHMERDSHER L. o 7= A2, E MRS B R M
IREE L, DB, IRENA N L2, B2 P & (25 THEMYER D SH
%Té:&ﬁﬂ%hfhéoC@i5@%%%%%@@%%@%@&®@%@?®@M
PE&, FHER. MWl & ODMEWTTET COBILIE &0 5, TEREIS R RS O 205 D3
BETIELTEHINTLS,

—J7. BB E LR R S 2, ETHBN ISR [ Flhas E R
IHRL . (KSR & B AIRFE L. RBEAIERY ST ko TG ER T,
C DBGIITTENEAE D 2 W i (Sensitization) &IE(FH. =14 1 272 EfhsEsy
CIFRFRIZZ L 2okt LT OIS E IR, C DRRISEERIMEDN S, Bz 1
56%@¢®Xﬁ:XA®M%@\%@ﬁ%@ﬁ@%@tﬁﬁT%D\éBEMﬁ%ﬁ
RIRDIYRI - HE 59 2 bOEWIF I N5,

ﬁib@f’ﬂiﬁiﬁfklUDHIZEE"J’E{E’EE%%K}’#D DOEEDLN, FEOF L RY L VH 2
WITEIHEHR (Long Term Potentiation) 1 EEHT Bl AT 2, Iabb, 1
NOBRS KHR &> Tk . N-methyl-D-aspartic acid (NMDA) 27¢{AEh]
ERLANY M7 EF)L 1) REHESE, & >\ Bk EIZE > TR
MIHIE NS, Zo k5 ssm, A A T 2 & FEOFRY D
N5t U CHIRAIZ (8 < 55118 EDLSIMEMEFIhERHT2 - &) HEROHS
ZETH B,

Mﬂ%W%ﬁé%ETﬁéGmmmmm@mmmﬁﬁﬁm\#E@#yPU>ﬁtﬁ
LA 81< & S35 hcus, BRI ORI RIROBPHERI A 32 i
A LIINRAE TR T 0 S it 1RVERS 1 2R R DI IMITZ - 351 vC
benzodiazepine 2RI 4L & 7060 7 42 WMETHIRDO S, KM ZYFOIREE
cmmumm@mmm%m&&&%%ﬁbfm%&%%énéo$W%Tm\mﬁﬁ@
ﬁﬁ@%gT%éGMMAMmﬂwmm%ﬁ%@%ﬁﬁﬁﬁﬁ%ﬁ?&mﬁmﬁm
REFNEH O, MOS0 ET)L b DM YT T LB & 550 HEEE
TR & HRRE & Ul NOIEIS-7Z 2 o Dy

%ﬁt@uwwm%QMMWH@g%mﬁivh%@ﬁbto&5&®ﬁﬁMﬁ§%
BERH LT, T — EVEBY R AT U=, etz - o, YT 90
DKL DT NOTTERHIR O BEFS (58 HTERHEAS) 12DWT, Kruskal-Wallis
DBSEZTTV, A EFEDZRD NS Mann-Whitney & U FR5E 217U VS EEE i
LJ:Gﬂmﬂoﬁﬂﬁt)ﬁ~ﬁi%%ﬁ@2ﬁﬁﬁﬁﬁﬁﬁ(N@MWN%NMIZ
£D§ﬁtﬁﬁ&®§5¢m%&toiﬁ@ﬁﬁ%@%hé%ﬁxbmwmﬂﬁ%t&
CEZ i v e EIRvEy . P (P<0.05), X517 1 FEATESMIMF (one-way ANOVA)




211, B 12 Duncan 6@ﬁ?ﬁl:ié%éttﬁ%ﬁb\ﬁﬁfﬁ@tt@ﬁ’ﬁ?f: (P
<0.05), fHASEHIE LTI, benzodiazepine {FHEEIS clonazepam (CZP)., benzodiazepine
NS lumazenil (Flu) Z(dif L7,

(LU, MA F B RN ST benzodiazepine {EBEEDFEI - O TG
L7z. MA (Imgkg) D52 10 AR LTRIT=5 v M RKENES S+
IREEHR LT, 7~8 ARSI 2 B MAlImgkg % B MG U I-BED&EHT
BRHESVERICTEINL T, co s ST R I N W2 E a7 LT
2o CZP ZffHIREET % &, czp (3 TENEMAE A T BRI LTy,

KIZ. MA { BB 3 benzodiazepine F5HTEEDEEI - OV TS L
/7o Flu (10mg/kg) +MA SAEYUEREZ OWNT, 7~8 HEIOAREEI 2 B TR EHZ MA

(Imghkg) %% R L-BOMBIROMRA T, MA IRAGAVERH 34 R R LB R -
X UAEISEBRED ML TV, Flu (10mgkg) +MA IEULERET & EE) )R
LTHH, MA IRAAVERE & ORI 72 3300 STz, F- AatlRs
FERIZBWT, Flu (10mghkg) DHREETIE MA DRMEREGAT & 2B LT
(IEE 5 Z o7, PLEMS Flu 13 MA TN HERIIII Lz a2 2 o h
%o
S 512, Benzodiazepine {EHELED MA T RN R - B F I RO
RGO ONWTREI L, MA JKIEULERE T, ERPAERE - s T EE
EAEINUA TEIBRIED R S N T, — 4. CZp (0.5mgkg) +MA KIEULUBEET
ERIALERE & ORI I3 A2 5 e ozp 0.5mgkg) |IFTENRIERLE
ZHIHIL Tz, 2512, FLU (10mg/kg) +CZP+MA KHEVUERET MA IAGHLERE -
DENIHRAEMUTRD 5N 2h > 170 ZNEOEE ). FLU (10mg/kg) 1% Czp

05mgrkg) O TGN A DL L % % s,

CZP {31 benzodiazepine 32251 15\ vBIFIME: EERMZ SO ENEISNTHED.
Flu 78 CZP OShRAHIIT 555852 5 &. MA TTENERIERH RS 5 CzZP D)
AR benzodiazepine ZAARAN LT 5 7 ENVRIREIN S, X5z, benzodiazepine %
TIKL GABAA SRR S EIKATEIR U A58 4 2, TDI=H, GABAA k%A
I U= M SR DI TR S I Bl L 5 EHERIE N B,

RERUZSEER & A D GABA AN LT 0, I fbssp
M*&Eﬂﬁ%Pwﬂsywﬁ%wWMWﬂﬁﬁb\ﬁ%@ﬁ%%tjh?i%m&
HEHDZEHDUHENENTNS, L., s F—/N3 I3 1
GABAB AN EL TS EEZ 5NTHD. GABAB S EENER O 2587
DRGSR L 7 &0 S 35 6380 55 ZDi=H, CZP M
EEN NIRRT A L7 & IEEZIZ< W,

—OOREMEE LT, CZP 1IRTEEE R O GABA-benzodiazepine SZZAIZVEH L.
TTENEMEIH A I L 7= S BRI 2 = Sk 270 L3V, GABAA SZ8YA{ES R
ThH5 4, 5, 6, T-tetrahydroisoxazolo[5, 4-clpyridin-3-ol (THIP) ODRIEHERE DS
RGN, U ANCBIT S amphetamine EERGIT X0 U BB EDO RS A M1 L 7~
EREDRDBENTNS, LAL. THIP THH S ORERNDBFEA Tl # R 78
U, A TIE GABAA SZAMFENHED bicuculline RGBS A )




9% &b INTHD, ZISDHIEMN S, GABA-benzodiazepine 22413 %
NENDAIL TR - 7138 % .7 LTCOWDATREMAMERIS M2, g~ LT, 4
& CZP DIMNIEFTHE 55 Efer 27 HLOHE I B -2 % 02,

RERIZ, MA 1T IR - T benzodiazepine {EBSEDEE - DUy ChREfL
/zo MA &?ﬁﬂ%ﬁ&iéﬁﬁ&@m%ﬁtttf\“iéiai@?bfﬁﬁtzfébuLTW‘:O ZHU3 17
BRI N, 5O MA P IR A TR 7 ) LTWBZEERLTVS,
IHIZ MA RIGUUBERETIE MA MRGIRAZ CZP (Img/kg) ZRE L C HEshR o
L)) IS B = VA (g b erste) SHEM ST, DED. Czp X MA TTENESEDFER 25 L
BNEEZ 5N 3,

BN B DITEIRIE DA 1 ’%’E%U*éf?iﬁ%@mkch“\@“éIE%T%50 L7=
P MJF%@%%&J%’EE%UELHWWN6*%%&4&@%@%&@xf:éi@f%t:ismt
GABA-benzodiazepine SZ0DBH 5.2 7342 CDTH D, Fi-ods % bEEITIUL,
FFMEROTEBIC S Ol = ORI LA TR 20 Lz
Vo BUE. KEORYRD AR SRS RERAIRICTE H 9 2 9o Eape
AN aﬁiﬂéat%ﬁfaf%wmtﬁﬁéﬂﬁi@%&%@:)mf; K DRGETR O DASRed 51 2 Byt
EIED TN, BIETFIIZHL ¥ C GABA-benzodiazepine ROBY G2 R AR B
FFYR OB bR % 5.2 2 % 0 EEALD,
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Repeated administration of amphetamine or methamphetamine (MA) results in an
augmentation of its locomotor activating effects, a phenomenon known as behavioral
sensitization. In humans, the chronic use of the drug elicits a progressive augmentation
in paranoid symptoms that closely resemble schizophrenia. Behavioral sensitization
has some common properties with other forms of neural plasticity such as kindling,
learning and long-term potentiation (LTP). The present study examined whether
behavioral sensitization would be blocked by GABA-benzodiazepine agonists, known
to inhibit kindling, learning as well as LTP.

Rats (Male Wistar-King rats) treated with MA (1mg/kg, s.c.) for 10 days displayed
significantly enhanced motor activity when tested with MA (Img/kg) after a 7-8 day
withdrawal, indicating the acquisition of behavioral sensitization. Pretreatment with
clonazepam (CZP) (0.5 and 2.0mg/kg), a GABA-benzodiazepine agonists, prior to MA
administration prevented the acquisition of the phenomenon. In contrast, pretreatment
with flumazenil (Flu) (10mg/kg), a GABA-benzodiazepine antagonist, prior to MA
administration has no influence on the acquisition of sensitization. However,
pretreatment with Flu prior to CZP administration reversed the inhibitory effect of CZP.
CZP showed no effect on the expression of sensitization in the sensitized rats when
given prior to the MA readminisiration. These results suggest that stimulation of
GABA-benzodiazepine receptors plays a role in the acquisition but not in the

expression of behavioral sensitization.
Key  words: Methamphetamine,  Sensitization, Clonazepam, Flumazenil,

Benzodiazepine, GABA
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TEBEAI (Methamphetamine) Z EMIBIELIH G 5 &, KB L8 ka7 &
DFE IR FAEL L 7= RS U, W 2 BT 2 S sk 18 &
FIETERTE D FrE L. DB ORMAIBEEHS, B ML R, BES RS
Ko THMIEIRDHR T L Z ENH6ENTNS V2, 20k S kEsiglEo
)= AREE & ORIMTE CORBINE &, B, WRRHEHME & OHEWTE K
PE S TEEEAIE f5  3HE O 2O O ETIL & LR é‘ﬂ’(!ﬂéo

— . SEBER & FERENIC AR 59 & B R 0 % R4 T B AR VE
INREBITIR L KRR B BIE R R L. RS R S - k>
RN E IR . ZOBSIIFTEIKRIED 2 I (Sensitization) & IMEIZH,
AN A 78 EMDEYLIERE RN A B L 210 LT bR E B 25T V9,
C DRRISFREN 5. B BT 21TEBIED A H = X L OWFZEIE. HEEAIKS
FIROMRICHIETH D, I SITIIEMPZFOMMIZHE ST 500 & Wi
N5,

TENEAED MR 2N OGN, CHhETHEOEE R—NI L Ra 1%
ZITh iz, BEEAORBMITENEN, 20 R —/83 D HIBERERIZES <
12HTHD, LinL, mIEOHAIRTIE, Mo EEYEROMS %183 2
MEVBRAEIND., LEARE JINYIUE 2 RF7EFNIYLE OO0 g
52 RRT HWMEP—MIEEROBE LR T L0282 HBRD SN S,

TTENERAEIIIMAN O A L AT O b O & Bbh, B0 F > Ry >
7 &% WITERWIEH (Long Term Potentiation) 73 & & 3814 2 (i 4 43 5.,
TIeDB, WTNOBRS KERIBIZ L > TIHA XN, N-methyl-D-aspartic acid

(NMDA) ZEMRIEHIE Y DLAZANY W7 F IV ) O SRR ER 1619
52N QR ESRE Y I Sl Ko TR A NS, Zo& S nBRM,
I ENRIGAMEEZR T 5 &, FE0F 2 B 2720t Uiz @ <
A, EQLIIBMEMERTNERMN TS EITEHOHDLZ ETH S,

L #RFEAOEYE T d 5 GABA-benzodiazepine {EB#E1T, 2280 |1
VR LI < C &R BN TV D 22, BRI & ES #4205 D02
PEREIRIZ X T % SARME O A LB R 2R T E WS i 292 . 8k
77390 B D IERIAIFFEIC 51 T benzodiazepine 2 BRI AL Z B0~ ET 3




M bRO 5N 7T KO EIEORIEIZSH GABA-benzodiazepine &3 d 5
ERHGLTWS EHEFESN S, KR TIE, HIHMEMREEDE TH 2
GABAA-benzodiazepine 2 &I SR /EH SU7% 7D benzodiazepine & 341 % H
W RS EIROET IV TH & L2 HEAKS IR ET LB & R, EE R
ERZIER E U TITENEIEIC W I 2 82 Mt L7z,

ML & ik
I EEREN )

%%mewamybwm»m@%mﬁﬁvbéﬁmbto5yMiuﬁ
EIEM OMEEY 1 20 (B ; 6 : 30~18 : 30), iR 24°C, &% 50% DIHIR
[HERXE T, R, SOKOHHICTESRET, | ¥—2I2 1 EHODOFABL
1Zo 7w MIFEBEAKO DI TH 4 HRTEDHEHN R > 7 %2757, )
Yyl iSALHmE K2 AR (V28R B S HeEH) 1R 7=,
2. {2

i AL, methamphetamine hydrochloride 12 DWW T, A H AR ;- 0 B
AU ERICHEM L TEM U7z, Flumazenil 12 DWW T2 8IS, clonazepam
IZ D W T Roche th & U 75 %4 f£ it 2 % 17 . Vehicle (0.5% sodium
carboxymethylcellulose) (Z## L THH L7, 2 TCOREGERBIIEASHE LB
ELTCEE L. £TOMGHLEIZTRIFICE FHE LT,
3ATENEVAM T 1k

TTERHEIR D W NN O K iEE W,
1) tHEREIZ

R GEOITENL Ellinwood 5 * OFji (Tablel) WHDWT 10 SR Tt
90 77 [AIBIERIYIZREAM U 7= (Fig 1 ~Fig 3) o #FAlild 2 4 TIT\y, 1 4 134LE I blind
E LTz 2 DHlE ORI EE (interscore reliability) 13 &E (0.9 BA L)
THoOIZMMN, HEDRDOENLHLET 2 B0l 2N E L (BHFED
methamphetamine £ 58 Img/kg Tld, #EH G TILEH 4~5 & {TEIRRFEE
R TIL6~THTH D, 8 JUTET B Z L),
2) IR Y —IC KB HIE

REGROITIIEI R Z FRIMEL o — 2O CHIE Lz, EERBHRO 2
[FIRTL D T M EBRBITEE L. TORLHIREBEZ I - -BIC, RiEt




> — (Supermex: EHTHR A4, FHD) FZHWT, "—LF—IHNT
DTy kOAKE S OEE)Z 10 I 90 2 BIE Uiz KT 536 BN
DT8R EDOMEEHEEND D > b INDHN, KEHEEORIEICH L,
AEIEEIDZSIRVWANHERINTVS),
4. KBk

(328% 1) Methamphetamine (MA) SE# G SO TENEEEE AR I ITT
benzodiazepine {E&)3E clonazepam (CZP) D&
A) BMERGER

AREE (Imlkg). CZP BE. MA Bf (Img/kg). CZP+MA #£D 4 BT K
TH#E L7z, CZP130.125,. 0.5, 2.0mg/kg TNZTHNOHRERICD W T L 7=,
CZP+MA #£ TIld CZP & MA £¢5 10 il aillig L. HLEMIZHEHGL 7=,
B) x5 S5k

ERMENERE, CZP KIEWLETE, MA KIEULERE. CZP+MA [RIEULERE
D 4 BEIZM T2, MA RIBALEREICIE. MAImg/kg 2 1 HES 10 HEE T
I H 1 MG Uz, CZP IKEWERICIE, CZP Z[REkD AT 22— )V T
HLJ., CZP+MA KIEAVEREICIL, CZP K FH5 10 9212 MAlmg/kg % [A]
FRICHE5- L7z, CZP 14 0.125. 0.5, 2.0mg/kg &4 OFFEBRICOW TR L 7=,
A RKEIERICIE, AR Imlkg ZRERICHRG Lz, WLER 7~8 HEIDIKEE
HIMZBWT Eid 4 BEICH L T MAImg/kg & ¢ RS L. SR L 7=,
C) IAZAULIE O it

Vehicle+MA KIEWLERE. CZP+MA KEUERFO 2 FFIZDOWTIE, CZP
0.5mg/kg DA DO RKBEUE T OITEIOL LA, 1. 6. 10 HEHKRWKX 7~8 HED
RS Z BT MAImg/kg Z 8 MG LB (17 HE) ICHRIERRIZERHE L
5

(H8r 2) MA 2t G. RO TENEAESE 15 fE 12 )2 139 benzodiazepine #5451
#K flumazenil (Flu) Oig¥

ERKEALERE (Imkg) . Flu REWERE (10mgkg) . MA RIEUERE
(Img/kg) . Flu+MA IEALERED 4 BRI 72, A BNENERE S MA JIE
QU IV ALIE O 10 43RS Vehicle 2% FH% 5 L. Flu+MA RIGUERE T
/& Flu & MA %5 10 23R 5 U7z, Flu KEULEREICIE Flu 5 10 73081




ERERG LIz, TR ENOWEE 1 0 110 AT, 7~8 HEEO M
12 BVTHREIC MA (Imgkg) 2 %5 L. Flu PHAMRTEIREIZ 52 2
WEE BT, WHROWEITIIRIMRE oY —2 0, IS kEL5 1 A

(a, BHERGAOKE) . KEHHEO MA HHRS5H (b, TEHREGERE
ICRIETHE) 1275 /=,

(8 3) MA TTEIEMEE BT XIFd CZP & Flu fHi# 5 0 e

ERKEALER. MA KELER. CZP (0.5mgkg) +MA J< 4 QLIE BE.
Flu+CZP+MA AEALERED 4 B0 72, Flu 13 CZP £ 5. 5 43Rz iULE L
CZP | MA £:45- 10 S3ATICHIYLE L7z, CZP, Flu #2582, ZOfo#7 1T
Vehicle Df 521757z, TNENOWUEE | H 1 [8] 10 ATV, 7~8 AR
DREMIZ BNV TERIC MA (Img/kg) %K FHRE5 L. (F8IROEIEITR
IMRE =2, EBR2 SRBICKERS | HERO., (KER®O MA
A5 T 5 72,

(R 4) MA TTEEIERBLERIC JIF T CZp s

R (mlkg) F7213. MA (Imgkg) 2 1 [ 11810 A& FR5L. 7~8
HEE DRSEIRIRIZ MA RIEEREO L5213, CZP (Img/kg) 5 10 434
12y 5% D OHFELITIE Vehicle D5 10 431812 MA (Img/kg) %5 L7,
ERAEILEREIIE Vehicle DS 10 212 MA (Img/kg) 85 0. MA {7
BAEFEBN RIS TS CZP OFEBIZOVWTKRHM L. B5EOFHILES
B2 Y — 2 W CHIE L 7=,
S MG AL

HENBIZIC OV TIE, 90 KO/ L DT v N OIFEEFMESAOSEHS (&
AHTTENREAMI ) 12D U T, Kruskal- Wallis ORRSEF TV, HEEZORDH LIS
B 31213 Mann-Whitney O U BGE 217 W& BERI LR L 7= (P<0.05) .

IRIMRY > — I KB RET 2 TTRE S BT (two-way ANOVA) 124D
SHENMEOLRHER & Bz, REMEMDNRD 5NSHE. Duncan DF i
CLDZHEMBEZITVAREE A (P<005), X5I1C 1 TTEE S BUMT
(one-way ANOVA) Z17\), #I4R] Z &1 Duncan & DA & 2L E 64
TTWARRO KT 72 (P<0.05),

i




B |
a) MA BRI KIFT CZP

Fig LE MA ORMERGIC K 2 EE BRI T % CZP OF8 Iz WTRL
2o #RIE 90 DEDOE L DTy MTBIFEHE A OS5 SO W, P

(median) & 4 M@ (inter-quartile range) % W\ Tk L7,

CZP 2 DR GRICHBWT, CZP PR S HEL T MA BIfhEs 5.5 417 |
REGHICH L, ARICETEHEM AL T Wi (%P<0.05), CZP
0.125mg/kg 58 Tld MA Mmhf}ﬁttb@xbT%ﬁﬁib#fﬁﬁf)\ﬁﬁ
IZHML TWwiz (#P<0.05). CZP0.5 KN 2.0mg/kg PEFAES5EETIE MA B
RO EOMICHEREEIRD NN -T2, UL, CZP2.0mg/kg Bih ¢ 5 #f
(SR & B U CTH RIS EREM A LT (24P<0.05)

b) MA fTENVEIEEH R KT T CZP D

Fig.2 |3 MA 1TEhBIEMGIEBRIC RIS CZP DEBIIOWTRLE, £BK
BALERE. CZP IKTHALERE, MA REWERE, CZP+MA KEWLERED 4 B~
DWW, AEALETR 7~8 HEOKREWME BN T Eal 4 o LT MA Img/kg
TR MG LB O GEHTEIREI S % Atk S EBR O H 78D TR L,

CZP0.125mg/kg IZHBWT, CZP DFHIKEALERER TN MA B R 18 ULIE B 4t
Wy AERAALERT N LA RIS A FHTEIREM A AN L TV (%P<0.05) .,
L2rU. CZPO.5S KX 2.0mg/kg Tld. MA IEULE R A B R B OLERE I & L
ERHTERHE A I L T (*P<0.05), CZP OFF % 0LE 113 A
RREALERE & ORICAH EAEIZRD S hsm - 7=,

(7285, CZP0.125mg/kg IZHB W TIE CZP HM K EABIIEIEL~, L&
HED CZP 0.5, 2.0mg/kg IZB W CHERKEULERE - ORI E 124 HER
SNBINS D TH5,)
¢) MA JAEQLE T OB RO 5T 5 czp o s

Fig.3 I Vehicle+MA S ALERE & CZP+MA KEULER O KEIE 1 HE.

6 HH. 10 HH., S5ICKENER 7~8 HEOKEM 2B W T LT 2 Bz
AU MAImgkg 2R FHG L2817 HB) O8EHTBIERE 5% skt L
720 MERITENERE G HBRICHE U CAIR L=, VehicletMA JRIEALEBRAT 10 [
He KO 17 HRIZBWT, | HHE &L CH EIC S T8 AN L




TWw/z (*P<0.05), — /. CZP+MA KEALERE. I3EDREMICBNW TS | H
HEg L THEERALIIRD sNah o7z, 17 HE T, CZP+MA KEAL
EHEId Vehicle+tMA SR ALERE & ik U THBEICHEHTEIREM SUME D - 72
(**P<0.05) ,

2.8 2

a) MA SER 51 RIF T Flu O

Fig4 13 MA ORIERGIZLSHEEIMICX T S Flu OFEIZONT, /ot
it Y —OHIEMZ 10 HEHEIC 90 iichz> TERLIZ. MA 58

(Img/kg) AR GEICH LA BIEBRENEML TW/=2Y Flu (10mg/kg)
+MA G5HEEORICIIA BRENITRBD S >z, KICITERL TWis
WS, Flu OFEERIL 20mg/kg £ THE L =0 RIE I R 2R~ L 7=,

b) MA fTENEAES BRI KT T Flu D E

Fig. s {34 REWERE. Flu [KEAERE,. MA RIEUERE. Flu+MA JELL
BRI DWNWT, 7~8 HREOKRENIR 2B W THEEIC MA (Img/kg) % K F#
5 UZBROE#) R 2 90 53 ficH iz > TERL =,

MA RELBEFITAERKELERICH LABRICEHENEML TN
(*P<0.05). Flu (10mg/kg) +MA 58 & ORMICITA B R ZLIZRD S nizn
o 0t
3. R 3
MA fTENERIEHETG IR 1T & IE T CZP & Flu fER 5 0 e

ERREAER, MA KEWQER., CZP (0.5mgkg) +MA EUERE. Flu

(10mg/kg) +CZP+MA KKIEWLERED 4 BV, RIMVEREL > — OBIEE %
IpfalfE I & & HICERR U7z, Figé I IEULE | HE (RMEEGER) OES
BAEXRLU. MA Bf. CZP+MA Bf. FLU+CZP+MA EfO 3 BMICIZIH ER
LR BN 7.

Fig. 7 3NN OUEZ | H 1 8] 10 HfTW, 7~8 A ORI/ A B
WTHHEIZ MA (Img/kg) 2% MG LUIEBOESRZ X RLIE. MA RIEL
BRI AR ENER & L CHERIGEEIREME ML TWiz (*P<0.05)., —
Ji. CZP (0.5mg/kg) +MA KIEULVERE I RKEAER & ORICITA BRE
{BIFERD S8 - /=, FLU (10mg/kg) +CZP+MA RIEULEREIT MA JEUL




B S ORICITH BRI Shish - 7,
4.525% 4
MA 1T BVEE R BLERE I T czp o
F@SMW%%%%KAM(mm@)é&%bt%@ﬁﬂﬁt)ﬁ—@ﬂﬁ
fiE 2 RF i & & B I E R L /-,
MA JREALEREIE. MA B 5.0 10 5)F11C Vehicle % 45 L7z#® czp #

Wi LB BRI, ABKENE B EENEES RN EI %mbfmt
(*P<0.05) .

£
LMA fTENERIEES BRI RIFT benzodiazepine {FE#Eh#K o) & 4
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mﬁﬁM$ﬁE@m§ﬁtﬁLﬁﬁtﬁﬁ%ﬁ%MbTmtoHuﬂ%@@)
tMA KELEF THEFRIEMLTH0. MA IRIGAERE & DRI IZE E
IREACIEREO SN 5 1=, F -, A5 EE (Fig.4) {232 C, Flu (10mg/kg)
DI G RTIE MA ORIER G & 2 MEINCH L T3 B8 s 52 o 7.
U EMS Flu 13 MA 7BV B IZIH L s w e 2 5N s,
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513, GABAA ZEUHENIED bicuculline DFREARAD BT 52N T B
FEHEMHT 2 EMEL TNE, INSDOHEZ S LICSRIOEREEEZ S &,
GABA-benzodiazepine iff{n1E R DIEHETIT /2 <, MHIT 5 & & NTEIRIEFR
BIZREEd 2 S HE a5,




S ATENIEAE DKL O R RL 10 S Ak

it COMNZM, TEBIEICIEIR NIRRT INYI VEZRTEFI
AN R Y N GRRRTE EEBOMREYE R OB ESNME XN TS,
NS OITENEIEIL, N OB A &2 BB ICH Db L Bhh, 2Eox
> R 2T %W Long Term potentiation 73 & ST 22 Ed 2. 4
OB, WINOBIRS KERIBICE > TSI . NMDA 248k ik
LAN) M7 EFIVa) SRR ESR, 4 \//\c’ﬁéﬁﬁﬁﬁgﬁﬁgl:iﬁf
RIS NS, ZNEOHEEEHIC, 4EID GABA ZOMY 25§
RIZODWTEET S5 &, TENERIED BRI O AT 2L & KA - H o
MOREWER E SO MR EIREOIE BT XN, N o3 AMGIEE % h
& U RITEESE BB O i S 17 2 S O A REME N2 2 s -,

TN BT DITENEAE DRI, FEEATES #5 OFEIR IZ 0 T 2 AR TH 5
o UTeito T ARWIZE DK RAXTEEEHIEL B BA D 5 85 M IR O 5B Wi
21BFIZHB VT, GABA-benzodiazepine LD 542 EMT2HDTH S, Fir
EBATI ATz K S 120t & & & 83U, HEEIRORBIC & RO 5%
PIER &2 B O MRS O B2 METNEND LNV, F-BE, s
FIMDOEYFRBUT, B33 DMK R T 5 WO BN 5, 2B
HIFCIR P& S HETE AR 2 B EIC AN, K DEERDOICRD 51 5 R
LIgo>TWD, BETIVIZHB W T GABA-benzodiazepine % DR 5 % 773 AW
Fita R, MM EIROMMIC B RREE X 5D EE R LD,

%+t SH
NSRS

TEBERHE #1996 £ )L EN1Z 51 T GABA-benzodiazepine ##%{zE % DM 512
DWTHRH LTz,

GABA-benzodiazepine {FEHSED CZP I L VD, HEEHITTEVRERIRIIHNEH X h
IRIN O TEDY, ATENREAEE A TP L 72. GABA-benzodiazepine 530 Flu T
(IFTENRAEIE A I S N An i o 7200, CZP D17 Bk fE S 1540 10 52 & il
sl

S5 GABA-benzodiazepine 2 2544 O fill i 703 ¥ B A4 T Bk (E S 15 1
m&%éﬁbfmét%z6mto_wm%iﬁ%ﬁhWﬁwﬂnKBmf
GABA-benzodiazepine R DB 54 RIBTH5HDTH 5,




A B

AR ELT D1 b 72 D AIATRO) IR I8 2 T & F U 7= el k2 k2B e 22
WEARE  MRHERIR PR HERE 2Rl RS MIE 20 % IVBUS k& PTRRA
FUEHH N LET, Z<OEAELMHIE SHHHEEE E U FSEDE
ZHb Il B EII U, WS R O SIS N L,
KR CIHE £ U2 A BRI AR O RICER N L ET, 7
Al A BRI & F U 7 il 2 BSR4t 72 5 TNT Roche #H17 ES - L
< g

BRIC, RO D HIEE S HEEEB D, AMROMAE 52 TFx
KU AL E R FER AP EE R IR E S R RE o i s i 22
D BRIl BRI BB £,

SR

Lo /il w] (1982) @ FEREAID 8 O fiE it 45 #1F Mook3 B BEAIA Hera i
my EERISRR,.  @BHA. #5l. pp36-47.

& Sato M, Chen C, Akiyama K, Otsuki S (1983): Acute exaceration of paranoid
phychotic state after long term abstinence in patients with previous

methamphetamine psychosis. Biol Psychiatry 18: 429-440.

S Kalivas P W, Stewart J (1991): Dopamine transmission in the initiation and
expression of drug- and stress- induced sensitization of motor activity. Brain Res

Rev 16: 223-244,

4 . Robinson T E, Becker J B (1986): Enduring changes in brain and behavior
produced by chronic amphetamine administration: A review and evaluation of

animal models of amphetamine psychosis. Brain Res Rev 11: 157-198.

O, Karler R, Calder L D, Chaudhry I A, Turkanis S T (1989): Blockade of "reverse

tolerance" to cocaine and amphetamine by MK-801. Life Sci 45: 599-606.




11,

Flk,

1ods

1

5

Karler R, Calder L D, Turkanis S T (1991): DNQX blockade of amphetamine

behavioral sensitization. Brain Res 552: 295-300.

Ohmori T, Abekawa T, Koyama T (1994): Competitive and noncompetitive
NMDA antagonists block sensitization to methamphetamine. Pharmacol

Biochem Behav 48: 587-591.

Stewart J S, Druhan J P (1993): Development of both conditioning and
sensitization of the behavioral activating effects of amphetamine is blocked by
the non-competitive NMDA receptor antagonist, MK-801. Psychopharmacol

110: 125-132.

Wolf M E, Khansa M R (1991): Administration of MK-801 produces
sensitization to its own stimulant effects but blocks sensitization to amphetamine.

Brain Res 562: 164-168.

Ohmori T, Abekawa T, Koyama T (1995): Scopolamine prevents augmentation
of  stereotypy induced by chronic  methamphetamine  treatment.

Psychopharmacology 121: 158-163.

Ohmori T, Abekawa T, Koyama T (1995): Scopolamine prevents the
development of sensitization to methamphetamine. Life Sciences 56: 1223-

1229.

Abekawa T, Ohmori T, Koyama T (1995): Effect of nitric oxide (NO) synthesis
inhibition on the development of supersensitivity to stereotype and locomotion

stimulating effects of methamphetamine. Brain Res 679: 200-204.

Dingledine R, McBain C J, McNamara J O (1990): Excitatory amino acid

receptors in epilepsy. Trend Pharmacol Sci 11: 334-338.




1 4.

38

1'6.

G

i .

18,

2 0.

4 ks

2%

Mcentee W J, Crook T H (1993): Glutamate; its role in learning, menory and the

aging brain. Psychopharmacology 111: 391-401.

Malenka R C, Nicoll R A (1993): NMDA-receptor-dependent synaptic plasticity;

multiple forms and mechanisms. Trend Neurosci 16: 521-527.

Elrod K, Buccafusco J (1988): An evaluation of mechanism of scopolamine-
induced impairment in two passive avoidance protocols. Biochem Behav 29: 15-

24

Hirotsu I, Hori N, Katsuda N, Ishihara T (1989): Effect of anticholinergic drug

on long-term potentiation in rat hippocampal slices. Brain Res 482: 194-197.

Westerberg Y, Corcoran M E (1987): Antagonism of central but not peripheral
cholinergic receptors retards amygdala kindling in rats. Experi Neural 95: 194-

206.

Barondes S H (1970): Cerebral protein synthesis inhibitors block long-term

memory. Nit Rev Neurobiol 12: 177-205.

Otani S, Roisin-Lallemand M P, Ben-Ari Y (1992): Enhancement of
extracellular protein concentrations during long-term potentiation in the rat

hippocampal slice. Neuroscience 47: 265-272.

Quinton E E, Kramarcy N R (1977): Memory impairment correlates closely with
cycloheximide dose and degree of inhibition of protein synthesis. Brain Res 131:

184.

Baldy-Moulinier M, Lerner-Natoli M, Rondouin G, Privat A, Benattia M,

Heaulme M, Chicheportiche R (1985): GABA and limbic system kindling. In:




I\
w

2 4.

2,

i

i

il

29,

L.E.R.S. (vol 3), ed by Bartholini G Bossi L, Lloyd G K, Morselli P L, Raven
Press, New York, pp 187-193.

James G, Barbee M D (1993): Memory, benzodiazepines, and anxiety:
Integration of theoretical and clinical perspectives. J Clin Psychiatry 54: 10

(suppl): 86-97.

Nilsson A, Persson M P, Hartvig P (1988): Effects of the benzodiazepine
antagonist flumazenil on postoperative performance following total intravenous

anesthesia with midazolam and alfentanil. Acta Anesthesia scand 32: 44 1-446.

Altamura A, Mauri M, Mantero M, Brunetti M (1987): Clonazepam/haloperidol
combination therapy in schizophrenia: a double-blind study. Acta Psychiatr

Scznd 76: 702-706.

Wolkowitz O M (1990): Benzodiazepine; Augmentation of neuroleptics. In: The
neuroleptic-nonresponsive patient; characterization and treatment ed by Angrist

B, Schulz C S, American Psychiatric Press, Washington D C, pp 89-108.

kiughi Y, Kobayasi T, Takeuchi J, Scimizu H, Ogata H, Toru M (1989):
Benzodiazepine receptors: Increase in post-mortem brain of chronic

schizophrenics. Eur Arch Neurol Sci 239:71-78.

Dougherty G G,  Ellinwood Jr E H (1983): Influence of gamma-butyrolactone

on behavior due to dopaminergic drugs. Physiol. Behav. 30: 607-612.

Weiss S R B, Post R M, Pert A, Woodward R, Murman D (1989): Context-

Dependent cocaine sensitization: Differential effect of haloperidol on

development versus expression. Pharmacol Biochem Behav. 34: 655-661.




o U,

o

s

3 3.

34.

< s

Il

Overton D A (1974): Experimental methods for the study of state-dependent

learning. Federation Proc 33: 1800-1813.

Nakagawa Y, Iwasaki T, Ishima T, Kimura K (1993): Interaction between
benzodiazepine and GABA-A receptors in state-dependent learning. Life

Sciences 55: 1935-1945.

Britton K T, Lee G, Koob G F (1988): Corticotrophin releasing factdr and
amphetamine exaggerate partial agonist properties of benzodiazepine antagonist

Ro15-1788 in the conflict test. Psychopharmacology 94: 306-311.

File S E, Pellow S (1986): Intrinsic actions of benzodiazepine receptor

antagonist Ro 15-1788. Psychopharmacology 88: 1-11.

Brogden R N, Goa K L (1988): Flumazenil; A preliminary review of its
benzodiazepine antagonist properties, intrinsic activity and therapeutic use.

Drugs 35: 448-467.

Bonetti E P, Pieri L, Cumin R, Schaffner R, Pieri M, Gamzu E R, Miiller R K M,
Haefely W (1982): Benzodiazepine antagonist Ro 15-1788: neurological and

behavioral effects. Psychopharmacology 78: 8-18.

Guidotti A, Forchetti C M, Corda M G (1983): Isolation, characterization and
purification to homogeneity of an endogenous polypeptide with agonistic action

on benzodiazepine receptors. Proc. natn. Acad. Sci. U.S.A. 80: 3531-3533.

Kavaliers M, Hirst M (1986): An octadecaneuropeptide (OND) derived from

diazepam binding inhibitor increases aggressive interactions in mice. Brain

Research 383: 343-349.




3 8.

e

4 0.

4 1.

4 2.

4 3.

4 4.

4 5.

Martini C, Lucacchini A, Hrelia S, Rossi C A (1986): Central-and peripheral-
type benzodiazepine receptors. In: GABAergic transmission and anxiety, ed by

Biggio G, Costa E, Raven Press, New York, pp 1-10.

Mccarty R, Kopin I J (1978): Alterations in plasma catecholamines and behavior

during acute stress in spontaneously hypertensive and wister-kyoto normotensive

rats. Life Science 22: 997-1006.

Sato S, Malow B A (1995) Benzodiazepines. In: Antiepileptic Drugs, Fourth
Edition, ed by Levy R H, Mattson R H, Meldrum B S, Raven Press, New York,

pp 725-734.

Invernizzi R, Pozzi L., Samanin R (1991): Release of dopamine is reduced by
diazepam more in the nucleus accumbens than in the caudate nucleus of

conscious rats. Neuropharmacology 30: 575-578.

Scheel-kriiger J (1986): Dopamine-GABA interaction: evidence that GABA
transmits, modulates and mediates dopaminergic functions in the basal ganglia

and the limbic system. Acta Neural Scand Suppl 302: 1-54.

Kalivas P W, Sorg B A, Hooks M S (1993): The pharmacology and neural

circuitry of sensitization to psychostimulants. Behav Parmacol 4: 315-334.

Sugita S, Johnson S W, North R A (1992): Synaptic inputs to GABAA and
GABAB receptors originate from discrete afferent neurons. Neuroscience Letters

134: 207-211.

Karler R, Bedingfield J B, Thai D K, Calder L D (1997): The role of the frontal

cortex in the mouse in behavioral sensitization to amphetamine. Brain Research

757: 228-235.




4 6.

4 7.

4 8.

49.

Bedingfield J B, Calder L D, Thai D K, Karler R (1997): The role of the striatum
in the mouse in behavioral sensitization to amphetamine. Pharmacol Biochem

Behav 56: 305-310.

Pierce R C, Kalivas R W (1997): A circuitry model of the expression of
behavioral sensitization to amphetamine-like psychostimulants. Brain Research

Reviews 25: 192-216.

Bedingfield J B, Calder L D, Thai D K, Karler R (1997): The role of the striatum
in the mouse in behavioral sensitization to amphetamine. Pharmacol Biochem

Behav 56: 305-310.

R#%x HER. Ll &k, vl & (1995) « BER KIS #5558
PNZH T 5B HK S ERAIMAE OB 5. BB FSE 24: 1507-1516.




Cumulated Rating Score

* F

%*
45 - * g *
.
P Y,
Y
35+
20+
25
20- \\\
-3 \\\\\\A
AO i [ | | | | | | I
SA MA  CZP+ SA CZP MA  CZP+ SA CZP MA CZP+
MA MA MA
CZP (0.125mg/kg)  CZP (0.5mg/kg) CZP (2.0mg/kg)
(n=8) (n=6) (n=6)

Figurel Rl ¥ —




60

*
* N *
55 _
m vs
& 50- | &
(@)
=
.m M\\\ 7 &
1, mmmw 7
S
35
30 T ! | w _

_ | _ _ [ I
SA MA CZP+MA SA CZP MA CZP+MA SA CZP MA CZP+MA

CZP(0.125mg/kg) CZP(0.5mg/kq) CZP(2.0mg/kg)
(n=8) (n=12) (n=12)

Figure2 (B Ht—




Cumulated Rating Score

(@)
o

O
@)

@)
D

-3
@)

N
o

W
O

W
O

\& \\\ W\\\\\x CZP+MA
Day 1 Day 6 Day 10 R

~U~mC~.®w mm.mr% %hn].




Sensor count

1400

1200

1000

800

600

400

200

H g "\ —&— Veh+SA
o /-

¢ /./w @ Flu+SA
/ o —A— Veh+MA
; /

\H\ —e- Flu+MA

-10 0 10 20 30 40 50 60 70 80 S0
Time after injection (min)

Em:ﬁ&\%@w Ht—




1400

1200

1000

800

600

Sensor count

400

200

Challenge day

*

\\Hv,/w
- S . S
oo

R \\M\\

~

—i— Veh+SA
- @ Flu+SA
— - Veh+MA
- ¢ - Flu+MA

i

20 30 40 30 60 70 80 90

Time after injection (min)

FigureS % it —




Sensor count

1000

900

800

700

600

500

400

300

200

100

Qs aen

On day 1

20

30 40 S0
Time after injection (min)

60

Il.l
-9
e

Veh+Veh+MA
Veh+CZP+MA
Flu+CZP+MA
Veh+Veh+SA

Figure6 (R Ht—




Sensor count

Challenge day

1800 » *
1600
1400
1200
1000
800
600
400

200

—il— Veh+Veh+MA
- @ - Veh+CZP+MA
Flu+CZP+MA
- Veh+Veh+SA

30 40 50 60 70 80 90

Time arter injection (min)

100 110 120

Figure7 (R #t—




2500

2000

c 1500
3
@)
3]
S
7
@

» 1000

500

0

—i— chronic MA and Veh prior to MA challenge
- @ - chronic MA and CZP prior to MA challenge

—a4- chronic SA and Veh prior to MA challenge

20 30 40 50 60 70 80 90
Time after injection (min)

Figure8 (Rl #H—




Figure regend

Fig. 1 Effect of CZP on MA-induced motor activity; Rats received a single injection of
either SA (Imlkg), MA (Img/kg) or CZP. Another group received MA
(Img/kg) 10 min after CZP administration. Three doses of CZP were tested 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; methamphetamine, SA; saline

Fig. 2 Effect of CZP on behavioral sensitization to MA: Rats were randomly assigned

to one of the following four groups. First group was treated with MA (Img/kg).

Second group received CZP (0.5 or 2.0 mg/kg). Third group received MA
(Img/kg) 10 min after the injection of CZP (0.125, 0.5 or 2.0mg/kg). Fourth
group received SA (1 ml/kg). Drugs were injected daily from day 1 to day 10 in
their home cages. On day l7~0r 18, MA (Img/kg ) was injected to all four
groups (MA, CZP, CZP+MA, and SA). These doses of CZP were tested in
separate experiments with respective control groups. CZP group was omitted in
the experiment with 0.125 mg/kg CZP. Results represent median and inter-
quartile range of the cumulated rating score for 8 or 12 rats per group. * P< 0.05
vs. SA group (Mann-Whitney U-tests). Abbreviations: CZP; clonazepam, MA;

methamphetamine, SA; saline



Fig. 3 Behavioral scores during the 10-day treatment phase and on the challenge day.
Veh+MA group received Veh (1ml/kg) and CZP+MA group received CZP (0.5

mg/kg) 10 min prior to MA injection (Img/kg) from day 1 to day 10. Both

groups were given MA (Img/kg) on day 17. Behavior was scored on day 1, 6,
10 and 17. Results represent median and inter-quartile range of the cumulated
rating score for 8 rats per group. * P< 0.05 vs. Veh+MA on day I; ** p<0.05 vs.
CZP+MA on day 17 (Mann-Whitney U-tests). Abbreviations: Veh: vehicle,

CZP; clonazepam, MA; methamphetamine

Fig. 4 Effects of Flu on MA-induced motor activity; Rats were randomly assigned to
one of the following four groups. Each rat received two injections. First group
was treated with Veh (Imlkg)+MA (1mg/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 meantSEM at each time for

20-24 rats per group. There was no difference between Veh+MA group and
Flu+MA group. Abbreviations: Veh; vehicle, MA: methamphetamine, Flu;

flumazenil, SA; saline

Fig. 5 No effects of Flu on the acquisition of behavioral sensitization to MA; On day 17
or 18, MA (Img/kg) was injected to all four groups (Veh+MA, Flu+SA,
Flu+MA, and Veh+SA) in their home cages and motor activity 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 to Veh+SA

group. There was no difference between Veh+MA group and Flu+MA group.




Fig. 6

Fig. 7

Abbreviations: Veh; vehicle, MA: methamphetamine, Flu; flumazenil, SA;

saline

Effects of Flu and CZP on MA-induced motor activity; Rats were randomly
assigned to one of the four groups. Each rat received three injections. First
group was (reated with Veh+Veh+MA (Img/kg). Second group received
Veh+CZP (0.5mg/kg)+MA. Third group received Flu (10mg/kg)+CZP+MA.
Fourth group received Veh+Veh+SA. Each point represents the mean + SEM at
each time for 16 rats per group. There was no difference among Veh+Veh+MA
group, Veh+CZP+MA group and Flu+CZP+MA group. Abbreviations: Veh;

vehicle, CZP; clonazepam, MA; methamphetamine, Flu; flumazenil, SA: saline

CZP blocked the acquisition of sensitization to MA and Flu reversed the
blockade; On day 17 or 18, MA (Img/kg) was injected to all four groups
(Veh+Veh+MA, Veh+CZP+MA, Flu+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 to Veh+Veh+SA group from 20 to 120 min (* p< 0.05). 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,

CZP; clonazepam, MA; methamphetamine, Flu; flumazenil, SA: saline

Fig. 8 No effect of CZP on the expression of sensitization to MA: Rats received daily

either MA (Img/kg) or SA (Iml/kg) from day 1 to day 10 in their home cages.




On day 17 or 18 (challenge day), each rat received two injections. The second
injection (MA) was given 10 min after the first injection. Those treated with
MA were assigned to one of the two groups. First group received Veh
(ImlVkg)+MA (Img/kg) and second group received CZP (1mg/kg)+MA. Those
treated with SA received Veh+MA. Motor activity was measured in the three
groups after MA injection. Each point represents the meantSEM at each time
for 8 rats per group. Both MA-treated rats showed enhance motor activity from

20 to 90 min compared to SA-treated rats (* p< 0.05). Abbreviations: Veh;

vehicle, CZP; clonazepam, MA methamphetamine, SA; saline




Table 1. Rating scale for the behavioral effects of psychomotor stimulants in rats.

Score Definition
1 Asleep Lying Down , Eyes Closed
2 Inactive Lying Down, Eyes Open
3 Normal in Place Activity Normal Grooming or Chewing
Cage Litter
4 Normal, Alert, Active Sniffing or Rearing
Intermittently
5 Hyperactive Incraesed Locomotion,
Jerky Movements
6 Slow Patterned Nearly Continuous Sniffing,
Gnawing, or Licking,
Normal Level of Locomoter
Activity, but Repetitive
7 Fast Patterned Nearly Continuous Sniffing,
Grawing, or Licking with
Hyperactive, Repetitive
Exploration of Cage
8 Restricted Rapid, Intense,Continuous
Head and/or Foreleg Activity
Sniffing, Licking, or Gnawing
in the Same Place
9 Dyskinetic-reactive Backing Up, Jumping, Seizures,
Abnormally Maintained Postures,
Dyskinetic Movements
P










