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31 vxHeg
IS - KRR ER C RIFEPHT R RAET AR S GABALZ

AR

MEAERR - BERGITHRROEFERR  SLAFENRK
RAHA - RIFFRRATNEBORPIIEEH 2 — - RIS HE
BOBERARBTEAN - ABRFERTREE EHEEEARA
GRM BRETZ ZXEBIARABEHIAREE  TEEEIAR
I tb. 4 &i%%g A R e REFARBRESEL  BRE
EORBGAREY PABFELLGH B EHLEARARN
ZRHE AR RO AFLBABRREREREL ML
(loci)o # A& B /E L 6 L2 R 435 0 B AZR 648 R AL 36 B AL 7 1q21-q32,
2q24-q37/11p13~9p21-p23/1p32-p22.1 & 5q32-q35- A%8 ¥ — 42 GABA
Ik 8% - BF GABAB2 - GABAsal ~ GABAAa6 Fv GABAAy2 A
B2-al/a6-y2 YR FHE 4 5q33 & - sbo o AR L BB SR R Ik
PTEAEZOHREGARGOLERS AFETEXR ¢ ERABETRE
EK - AB R B EH 5¢33 B £ GABA, £ A 2 (GABAAB2 -
GABAaal ~ GABAA06 B GABAAy2) £ R IEtb B HE 2T A# KA
EARBREFRRTERBEHRERFANDENAE -FAEH L AFME R

BT ERAIARMES LT ALRZRELLBNREE XAEA



Zte G MBI E BT EEE BB RE AR —HE
MREIRBZEAeDNAHREAIESE - R ARRABHRYS
BT BoH R GHIROIE LRBEAMRERRF I RELES
BEERY2S R R FLEHQREBRD AT UARIIA L LK GABALY2
EARERFOGTHEHRRALECPERITATHAE - GABANY2 £
B A —1{ER454) exon> & 24-bp o b exon AR BAFT AT ERLK A
2Y2S Ry2Le H A4 T 47 sk exon ML HE TR L E L exon H R
g E1% % M 44— — SNP-N123 (BamHI RFLP » 4 #> 24-bp exon k£
% intron) & SNP-N3145 (Ncil RELP » fz# 24-bp exon F##) intron) -
S B R iz £ B o 8 R 85T 0 42 JE 4% ¥ 7% (amphetamine induced
psychosis, AIP) 1 & JE 1. 4 B A % 35 45 # #7 /& (amphetamine abuse
without psychosis, AWP) & 48,55 & 69 SNP-N123 & SNP-N3145 g4 % H
7 (genotype) R A 25 444 (allele distribution) i #8A8E £ & - AWP éix
#4a ~ ATP $iiE 44 ey SNP-N123 & SNP-N3145 g9 K B 2 gifu 26 5
o FERABEEE - 27 GABAAR2 - GABAsal A& GABAja6 Al
BERLARAGAERITONT  BRFEFRNBERETEGERR

-
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3.2 English Abstract

Key Words: amphetamine abuse ; amphetamine induced psychosis ;

anti-social personality ; GABA, candidate gene

Substance abuse is a very complex behavior phenomena and a
common psychiatric disorder; which cannot be explained by a simple
model. Methamphetamine is the mostly misused illicit drug in Taiwan
during this decade and becomes more widely available in North
America and other part of the world. Methamphetamine is very
addictive, though the withdrawal symptoms are not so prominent, and
may induce psychosis undistinguished to schizophrenia. The clinical
presentations of amphetamine misuse sometimes are difficult to
differentiate from schizophrenia, and make clinicians confused about
the nature of its etiologies. Clinically we could classify amphetamine
misuses into two subgroups: amphetamine induced psychosis (AIP)
and amphetamine abuse or dependence, without psychotic symptoms
signs (AWP). Various theories have been proposed to explain these
clinical findings, such as dopamine theory, kindling phenomena, and
neuronal connection change. However, no definite direct results are
gained. In addition to investigate the direct neuropharmacological
effects of amphetamine, considering other modulatory factors is a
reasonably alterative way.

v -aminobutyric acid (GABA) is one of the major inhibitory
neurotransmitters of the central nervous system and it acts at the
GABA, and GABAg receptors. There are some animal studies
demonstrating that alternations in drug and alcohol responses may be

caused by caused by amino-acid differences at the GABA,a 6 and



GABAg 7 2 subunits. Human genetic association studies have
suggested that the GABA, 82,26, al and 7 2 subunit genes have a

role in the development of alcohol dependence, although their
contributions may very between ethnic group and phenotype. In this
study, we tried to investigate the polymorphism of GABA, 7 2 first,
the SNP-N123 (upstream intron of the 24 bp exon, nucleotide 123, A-C)
and SNP-N3145 (downstream intron of the 24 bp exon, nucleotide
3145, A-G. 194 cases of AWP, 68 AIP and 98 controls were analyzed
and 7y’ revealed there is no difference between the AIP and AWP,
neither between amphetamine misusers and controls. Other GABA,
receptors polymorphism are on the way, and the complete result will be

finished and reported at the end of the year.
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RBEEIMEEAR —HERGTHRFARHER  EBR &
KER - ARARE - LBENKREARBARESHAH-CHE-L T
(bio-psycho-social ) Z# B @ EABE A Y& R - BATHIFT R LEEH
BEREABERANES (1) AhoEAREHERTHERETESR
HAL  BEEERRESHRLEESA FEERRBLHRE
(5T LBERBAEAREKARRA Q)  aAFLTACERD
RESINBAAMOER  BENLC AR EELELENE R AKE
R ARRAG AN FEE TR —F () BRLETRES
MEEREZEAHARBEEARMES - B EAZERELZRBATHAL
Wd)orE TH,) REARELFABERT LT HEARBE
RESERBIESHE  BELEERL > BRPC RILER ' B8RF
KM ) wRAL TR, MNERASERRIBETANZE
BEMERMI e ThREHEPRAGEL —LaBOER &
BABBE REBLATRIFED UL - LREGITH - &)
R ABHLRTURES (67) LHLEARAF A hef 89,
& Bk T 4% Benjamin % A% Nature Genetics #93%%)° 5 s+ Fleming
FA (MO RET FRMEET A ( novelty seeking scale)

[Tridimensional Personality Questionnaire (TPQ)# o &] #E&EBEHH X
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R AEABREARERGHE AT ET@E2EEN (verbal
memory)tt F K& & & » Bk eg A £ - Kavoussi # A(11) €%
Affective Lability Scale #4F % F A X G RRENEERE
RREZEWHG R BRALRESEEIRNBARESEL

BREBZHRAEGTARET — —BREOARBE MABRERE
&8 q33 BeAEARAMN (12,13)-Buck ¥ A (14) 95 Ri5 12
B (mouse) W 1,4 R 11 B eARERBHAERERZA W

g4 26 (loci)e #¢ A B g L 6h 336 B A SR 04 48 Bf o 26 J& A > lq2l-ci32,
2q24-q37/11p13,.. 9p21-p23/1p32-p22.1 and 5q32-q35 - AFAX — 4 ¢

-aminobutyric acid (GABA) #) GABAs-#I =Rk 3% > Bp GABAAP2 (15,16),
GABAxal (17), GABAA06 (18) 2 GABAAY2 (19), sAP2-al/a6-y2 &4
RAEBREL 533 B (20) - GABA 73 & PAeiF 48 4 4038 £ S eydn it
HEEERY  GABA S5 R B PER=ZELAAENER LR
FRESHEEHERYT - FLEMEREIF FHRBEGTARETEL
R 40~50% Q) A ABEREEHRBFHHRE BRXAFT AT
GABAB2 » GABAal » GABAA0S Fv GABAY2 £ B #fsb— 3kik B4
EREHEATABROME? L—RBANAARTZIELME - RIFML
PREPRFEHEE EZABEERARNSZCRZANESY

B> TS S R s AAEE W - iR~ EES



%#ﬁ%DT%%W%°%%ﬁ§%%@éiﬁ@iﬁﬁﬁwﬁ§;
PREEK  REFXEECEBRA T HUFRELERTAITHRAR
FAREES EEANBAABRRAEATX-AZEEA 22) £
BREAAT —EAtWEHAIBEFT T ARRTIFIEERETER
G2 11 % RSEFLENOE 13 % EAFMERGEERMIU
FRARIEGBE B —HEMET £ 3548 B2 HF A F(F#12-15
B EUCE  98.6%) 0 2. 7% B4 ARG L ABE S (23-24) ¢
sﬁ%&ﬁ%%a—ﬂk~$»ﬁ£»htz##ﬁ%ﬁ%%%m
B E D BET 0 T8% A ER RS HR—ER A ARI
SHEIBEREYN Q5) kB EGHEH (RERSE, ref 20) RIEAT
BRELFAFHZHREERLFELEDMARS R EZHEM
%o e SBEmERMGRIFEGERE S £ 20,000 £ 25000 20
TRREMGALHELEYRE BHABCEABELLETRGHK
B BARERELNALRGTE  2ETZIESHEFANRRBITS
BR-EERGEX > RESEASZAFLELARBAGT S F
BRI RARSL  BHERKESL-RBITAH-ARRBEAHBRISA
$o RUAFTE—BEFELEANBE TN - HEANBERES FEES
EH L ETHRMERR RS ABY T FEBEEAR A —EFH

REBRAGER - FREARIANET BARAHEHFHR - X



et briE R EGE RAB— ARG E  LERRAGTAK - EAR
AAZ  wATAMEBRAYETH - SUEHINEHBET  ZFbTHF
m%%ﬁﬁ%%%&m%ﬁﬂ’ﬁ@ﬁ’ﬁ&’%%%’ﬁx%%%
LEEVEMBHBER AL OHERALCRBY L FR B
B RANBERESRE CHEBVERIARELBEHEM - KA
K b E U4 R B AT A AR AT Ao B AN AR Babor FA
Q74 AR B A > % Cloninger ¥ AQ8)I & & 11 HeynHA R
WE LXK - 5 EELRA/RIVRT T -

B4 BALOREERRECSERFLEOHRIBEMK
WA BRI EHRELEERBEHR  RIFLTHTRIESD
BRI A — R R A — AR R K B EREE
RXRAE —HBRARBAE LA ZHERBLARREA %
WA GIE BRIV EE T ZRH ML - EHEERERE
BAGERABH S ERASREHUE ) £ ELBREZFERN
LW A R EE — M R RREEN S ERRML - AMER
R E BT UL RRE T RRER -

1LEHER (RAXSEEREEZRUAELEN E#LB—F)
M %k B 4E T 4% 4% 5% 7 & (Amphetamine misuse without psychosis,

AWP) -
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2. £ R &Ikt %E A% (Amphetamine induced psychosis,

AIP) -

u\-

WAHLZEBANEHFAAEL (BE 8% 1K) 8
BT ATH R R ETH AR R > A 2 8] R AETHA 5 E K
Eh - BBERFROBHRELLERRRASARELT &
Al SHEERATRESHBEMEL  FRTRAZRNL LY
ER - UARMEFEEEMEN BERMEHRR" 0TH LY
REAEZEGEN YU EROEH BRI ER B
— R AFENBN S

LEAUEHARLERRBALORE  ANFZEHSGIBL
GABA, 2 H #(GABAAB2 - GABAsal ~ GABAA06 & GABAAY2) °

LERZIFTRBERTEHAREGASEEHMAE

24731 5933 & £ GABA, % B 2£(GABAAB2 ~ GABA,0l ~ GABAja6
B GABAAY2)> e & Jetbr IR RS BF & BHE R A7 R E K

HRE -
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QM 82F 3% -
AAHEAFERRFRGEAIRBMALAE LT LA EIRERS
BB E S RRERA RIS MBILES LT SES  AHARA
BXBHBARE  AAHRLALAARNER  REBAENEHEE
B BT HEREAREHESK ZEELRTARN  ME-%
RBGEE A B R LARS DSM-IV LIk tb 4 R RE A &
THRE - APMAN XTI ARLABAZHFHTLEAETEABRER
& & 1§51 7 2 #7 1 % & (Diagnostic Interview for Genetic Study, DIGS)
R&ﬁﬁﬂ%?gmﬁﬁHMWMmMWMGmmﬁmijS°
PRl R # 8 I T RAEGES R E Mo comorbidity (1] 8% 3£ 77 8945 7% 5%
o Bl ARER)  BRFRAREENERLE  ROHEALT R
IRt RATE o B R (REEMEHRER) EHATH
ARG RAB B B UL E DL TS 5P Mm% R4
BRZEFETRBEAEIEHZ - ARFEOHRAEGAK R Z L
AF LA LART #4328% B £(33) > wA DIGS B4 - Mk ¥eyiEslaFig ik
FABANERGRIAMEME -t R MERI RO LR
o LEREHRBRE - E-ARABAAEHRERRITHES
MREETAIRERFREREAE

ARHARBETRARINARBARBR o E — RRRIT) > WK
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1B 5% 8~10 ml ## Bk f. o LAAZ £ &4 Salting-out & %% B DNA (34) -

TR BRALRARE-UERHAEAMEERERE S Eoir ik
(Cold Single Stranded Conformation Polymorphism Analysis, Cold

SSCP Analysis, ref. 35)4 GABAAP2 » GABA,al » GABAxa6 &
GABALY2 X B E 3% 3] 518 :R1848 30 I TA” GABAxal 9 #7423
Hereh e mi& RFLP 4 # (GABAAR2: Banl RFLP, GABA,u6:
AWNIRFLP % GABA4y2: BamHI & Ncil RFLP) » A4ty #r 82 5 -
GABAAB2 artificial Banl RFLP (36) : i&{8 RFLP 247 F7 A 64 3T 3] 4
(forward primer)% 5’-AAG CAC AAT GCT AGC CTA TGG TGC-3’,
HF 21 184%H & (nucleotide 21 > %‘I%ﬁ%")éﬁi‘éﬁ A#RG B4
T—1BARE) Banl 158 ; %3142 5-GTT CAC ATA ATA AAG
CCA ATA GAC GAT-3’- st 13| 4 A R4 — #2253 bp> & GABAAR2
cDNA 89 4% H 8 1388 £ 1640> ¢1.32 — B f 4% H Bk 1412 &Y silent exonic
mutation gCt —— gTt substitution (Ala —> Ala) -

GABAsal SSCP : 345 5°-GC TAT GGA TTG GTT TAT TGC CGT
GTG-3’ & 5°-AAT GTT TGC CTT CCT GAC TCT CCT TT-3" - # %
RMEHUMEEAET T -

GABAsa6 AIWNIRFLP (36) : 3|44 5°-GGA GGC ACC AGT AAA

ATA GAC CAG-3’ & 5-AAT ACT GAA CAA TGG AAG ACA AAA

13



G3, RRMYE GABAjob6 A H I FREABR T HE (3 -end
non-coding region) > B M H & 1260 % 1682 (nucleotide 1260 to
nucleotide 1682)&4 5 %) » & & & 423 bp o LB Fr 7] 69 4% H B (nucleotide
1519)F — 18 T—>C th % et &4 > T A AWNI # 2 1 %
(CAG, NNN*CTG) -

GABA,y2 artificial Ncil RFLP : gt — A% RFLP £ R &4aT3] 40 A
5°-AGA AAT TTA CCA ACT GGT CTAGCC GG-3’ » # 12 mE|# F =
BREHES A REAHC BEAT —EATHRALHH 3145 FEHE
¥y Neil RFLPGE & © B4 484 ref38 it A 3088 sb—3%3H) 43| ¥ 4
5°- AAA TCA AAT ATT GTG TCA TGC TTA GT-3’ - st #3448 %
GABA,Y2 intron #%H & 3119 % 3405(3119 to nucleotide 3405) &4
5| kE% 287bp -

GABAAy2 BamHIRFLP (11): 3|42 5°-AAA GAT AAA AAG AAG
AAA AAC CCT-3’ (exonic) and 5°-CAC AGA AAA TAG AAA CAG

ACT TGA-3’(intronic) > A % — £ 224bp 4 57| - AN HH 8 123 4
—f8 A—C SREMNEH - b— FENLHMAN GABAN2 AR ¢
24-bp exon L #5#4 intron ¥ » T 4% BamHI (GXGATC*C) #iatngl -
At RFLP 445 % A agorose R E ik * 4 T AIWNIRFLP 18 B 2%#)

agarose s » HER% A 2.5%4) agarose © &k — 5] LA E ke PCR 1%
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g+t 1 2 Pearson F A B AR ERBEAHEZHKI M TE -
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(&R -

AAEB AT ESE 202 EkEHERE > BLbtl B 163 (62.2%)
$99 378%) ) FNAN 18 KL 60 % » T35 271171 % - R
TR R RB(AWP) £4 194 > 315045 % i 81 68 4 » ¥4
BF B AFRAEREBMANRIREERLAEMER - AHE
B AR #iTey T8k BATE A5 R GABAAY2 &) single nucleotide
polymorphism : SNP-N123 (BamHI RFLP 4 % 24-bp exon _t % intron)
& SNP-N3145(Ncil RFLP » fi#* 24-bp exon TF #549 intron) - B X F &
BAOMERFRARR AR - Aoy AEARN RS A RITT -
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@)
ARBERERX—REFTHAROERER  BHHAQCHERET
BRENEFNBEIRPERNER > BxAE—RBRBER
ROBRE Bk RERGRORBEES - ot > F1EY
B —ERELEN  AALBRELFOARCERATRIE -
FrAH Bk ERBREZNARERMAR —BEZAOHARS
% ° 7 -Aminobutyric Acid (GABA) & Ple B 2 k@R X2
#hlp @R T GABA B8R B 5 =4 %A RWER &R
RAFESHEEWERE - MEAH L IRA|(BZDs, barbiturates)
BN S LB GABA ZHEMAE AR AL RIRE B
% - BATA W GABA &9 S R R RAF AR B B A B Ak A
£ B A —RREBT GABAD2 06 - ol fo 12 HARZ
RRBERRORMEARLEAN (38) EZHERAENSH
H #7077 k& % % (Korsakoff psychosis) ~ R At € A& 30 f 47
B o
AW GABA 24 BXETCHERIRBOABRARBEAT S L
A XRRETEWF R KA ey St KR 5(39,40) 8+
GABA-benzodiazepine %8 ST BHHBREMN » £

EOMETRANKMERRIECTHIEY "Rk

17



(kindling)”#o “f& #8 4v3% long-term potentiation (LTP)” Ffi% 5
4% 48 A, A M ( neural plasticity) i $b4T % Bk J& 45 A (behavior
sensitization) T 4&& &g GABA- benzodiazepine 4% $) %] 4o
clonazepam v A 3 & - 5 4 Gerasimov % A94R8 %(41) BT R
T ¥ h] GABA #3455 239 4] GABA g4 T A R &
ETFRMARFCHER - AARTHLBRIETHER LA
REHEN GABA A AW AMARBE - 34845 ¢ GABALY2
BARABRRAAFBREZTLANER AR — S HEREE I VLR
REARSLRALE  HREBE—FwREH - Rios

 ARAEERELRARE NG T o
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G)EHAEH

R BABAMY GABAW HEARABSHAERRAEAREE
dREINEHFREAMB  E—FF W GABAA LR ARA
RAaMABRAFE - 1 GABA A%/ ERBHZEMHENAEH
TERFESINARRARE M TR A S 9% 4 BZDs - barbiturates
FoiEd > ARG TR REEE FHE - LA GABA A &4
SHHERLERE BRMELESE  RAEHEHGBM  HNAMESF
RRAOABENGHR e B —FARF HGEL BREPTHEZH
Rk R AR B -

BB AAROFERE -5 %ATH -BARBATHRTAR GABAL
SERBALEDEN > FLEAFAERNTRRA - 7R
BAGFERF RO RREL LA+ 5RO ERA BNEA 4
B AMBALSRALAMIKESY DNA B AR LB BITE AR EE
CEERESGEEE PR ET RS LS PERET L EY o
* o
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P for AWP vs AIP

Group Number HW (p) SNP-N123 genotype P for A(W/T)P vs
controls
| genotype allelic genotype allelic
CC AC AA
AWP 196 162 57(29.1) 88 (44.9) 51(26.0) 696 .866 685 600
AlP 71 861 18(25.4) 36(50.7) 17(23.9) _ 425 754
Controls 98 733 28 (28.6) 40 (40.8) 30 (30.6) _ _ _

& — 7% AWP ~ AIP 3% 482 SNP-N123 4 B %) L4 25 546 » x #cBk #2 Hardy-Weinberg -2 p 44 -
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Group Number SNP-N3145 genotype P for AWP vs AIP P for A(W/I)P vs

controls

genotype allelic genotype  allelic

AA AG GG

AWP 194 739 T19(9.8) 80 (412) 95 (489) 846 562 979 838
AIP 68 781 8(11.8) 29 (42.6) 31 (45.6)  _ ~ 796 498
Controls 98 856 9(9.2) 40(40.8) 49 (50.0)  _ ~ ~ ~

# 7 AWP ~ AIP g% 448 2 SNP-N3145 3k B 3 4 25 o516 v ¥ 5 it Hardy-Weinberg F#52 p fi °



