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Amphetamine and its derivatives are drug abuse that can destroy world economy,
society and human resources. Although Thailand has enforced suppressive and preventive
of narcotic measures for a long time, these problems have persisted and difficult to be
eradicated. Drug abusers are usually sent to hospitals in various statuses such as being
a patient, suspected person, alleged offender, efc. In the cases of unnatural death that
are suspected of drug overdose, autopsy will be done which includes investigation on
amphetamine level. This article reviews history, types, physical and chemical properties,
foxicokinetics and pharmacokinetics, toxicity, benefits for medication, specimen collection,
laboratory analysis and relevant Thai legislation so that it would be benefits for forensic

physicians and other medical specialties to apply the knowledge in their work.
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Amphetamine

Amphetamines Uazansayiustiluenianio
fumssztnaetnannlufiesneuazinlan ansesns
tseanil pLa. 2014 FesdinalasTuEaNFALAS
ﬂmuﬂiwmmmﬁﬂﬁuLLv{muﬂizmmﬁ (UN Office
on Drugs and Crime - UNODC) nannsdseiiiulu
i a.A. 2012 ‘W‘]_I’JIW’&%‘HQIN Amphetamine-type
stimulants (Iag/lutiisanena) ﬁ;;l%lumaﬁmﬂgumﬂ
FraRuLlszanns 13.94 - 54.81 anuAy ARLTUANNTN
78862 0.3 - 1.2 Aausnaviiylaszanm 9.4 - 28.24
AL ﬁmﬂummﬂ;ﬂ;@mz 0.2 - 0.6 muanAu"”

U B ANNTNATAATR0NENE T T A2N
AR amphetamine iunginan 5,000 1
anuan nquAtsTlavAnTiauny laun Ephedra sinica
(AuiEanin Ma Huang) ﬁﬁuﬁﬂm@guwuluﬁqmﬂﬁu
o szyfeasmamanlsinunlsavevitauazisnfia
Aorsuumn e lagauny Tunilideayulnsves
AuTA3anAnassEd 1 @oulunenininziueend
IENUNNIAUNLTT Catha edulis ﬁﬁlﬂﬁm@@@ﬂqm?{
finanendey amphetamine'®

d a.d. 1887 fnnsdaAsnzy Amphetamine
FupSausnilssmaensud neniniafinalaundede
Lazar Edeleanu mﬂfuiuﬁqm?mrwm@w 1920
Amphetamine Qﬂﬁ’]ﬂﬂ%ﬁ‘/ﬂ‘iﬂﬂiﬁﬁﬂuﬁﬂ UENEUALA
AN UAZUITNIBINITANALYN Wnfinnsls Ephedrine®

i A.A. 1932 Amphetamine sulfate 4ag
Amphetamine hydrochloride 1a5unnsandniting
Tmﬁﬂmﬁﬁmmmqm%ﬁ@Laﬁsm% Gordon Alles"

i m.A. 1933 Amphetamine gnunNNAmTY
m‘wlmgﬂ Benzidrine Inhaler IngiL3en Smith, Kline
and French (SKF) mﬁ’mﬁwlummmmm Oily
Amphetamine 325 Jadansu AU e nn91n
Benzadrine Sulfate 113N#11sAANNAL (narcolepsy),

postencephalitic parkinsonism, attention deficit
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hyperactivity disorder (ADHD), wazlsAduAa Wedn
mum@mi?ﬂﬁw:mmfmm'ﬁr;;ﬂqamwwﬁmq:
ampetamine psychosis®®®

geasnsmlanasan 2 Snnsla Amphetamine

AUTNTUUIBINDINNUAEUTZNA 171 w?gm:u?m

'
=

W denge wazieesnil iwenzasaluvingumin

o9
1 |

aLieslaTuIzaL AU AURTSATAR AT
1960 Amphetamine LLW@IixmmfﬂﬁNmrﬂumﬁﬁ@L;ﬁm
Amphetamine derivatives L‘ﬁu Methylenedioxyampheta-
mine (MDA) Wa¥ para-Methoxy amphetamine #gaiu
vrun i maeutsram faeauantsraundus
John F. Kennady L@W Amphetamine 1u1a 15 Jaania
uAgAnAudn 7 Tnenisaiugszan®”
Amphetamine FLugﬂfﬂ@ﬂqw?iinﬁm levo- isomer
fuanesruuialauazvsanidenlasunn asunle

1 1 v
AANNTLANTBAUEIDAYN @91 dextro- isomer TUNTLE

sruutszamlaninnan®

Methamphetamine

1 p.e. 1919 dniafieadijude Akira Ogata
#N13&aATZU Methamphetamine Frutuafsusn
Trtns VAN 81N Ephedrine 38 Pseudoephe-
drine ﬁ;fmﬁ"u Hydriodic Acid WLaz Yellow Phosphorus
pe@nAnmiin Crystal Methamphetamine AouTiuns
srunnluaniganisnilannaniaadisen reduction
984 Ephedrine 398/ Hydriodic Acid uaz Red
Phosphorus®

Methamphetamine 1A% feaudIuua n
‘11" ilne A Methamphetamine Hydrochloride
sanlaanissuseniy usdaanrldaulnuas
qaau viedmammaeadeavinuiuneunanla

v v
o

& < I “ r” H o A >
ARNEUILdIAzFEnan “anled” (ice 30w | laun

Crystal, Crank, Crystal Meth, Wa Speed) GRE RPN

s s 1 v
345N 100% A9HnnBusaNaun® "
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Ring-substituted amphetamine (RSAs)
mﬂuﬂ@:mﬁ@mmuﬁﬁLmzmmﬂﬂqwﬁrﬁgﬁﬂ

pATis laun MDMA, MDA, MDEA, ua= MBDB {Tumt

TaqifuFan “Ecstasy” @llavansfaianiz MDMA

v

Wy untaAsaLAQNANTNaN RSAs Yiannande "

1. MDMA"®
3,4- Methylenedioxymethamphetamine
(MDMA), Adam, Ecstasy 1132818 &9LAT1ZUATILIN
Tud a.d. 1912 TnetFdn Merck andn  Bailuiidem
a o A Ao T4 Y
NARTA MR T AN HTnnUssasaiiala

q

wWuenanANaeINa1ig

2. MDA
3 ,4- Methylenedioxyamphetamine (MDA),

Love Drug, Tenamfetamine 302 iaW gnéaaiAsnz

ded a.d. 1910 Tnedniaflgnaeessiude Mannich
uwaz Jacobsohn AnaidatuepniantAnIndine
il p.e. 1939 Funeaedlaluaywedied a.e. 1941
{esNE81N"T parkinsonism WAHANNTNARBINLAN
yilwenseslsnueng®

P29PFAANAY9TY 1960 MDA Qﬂﬁ’mﬂ%t}ju
HIAAAIHNBENDINITUAZEINAANLTIIA (ataraxia)
\i89ann MDA ﬁqmqﬁrm@uﬂixmm (hallucinogen) asil
nzeennguNnEAILAN MDA lulssimAaunigawmisnd
‘Emﬂmsﬂizmﬂl%wsmwﬂa&lfjﬁ Comprehensive
Drug Abuse Prevention and Control Act Tud a.A.

1970

3. MDEA™
3,4- Methylenedioxy-N-ethyl-amphetamine

(MDEA), MDE, Eve, Intellect vi3aenan An1sfiun

w2819 M1 neNAansASILINTQ9ll A.A. 1978 -
1980 NgRAIATNLAEATARNAITIE 1980 NALAN
NALNU I\/IDI\/IA%uﬂummeﬁmamﬂgumwmﬂi:mﬂ

andgaiiniluanizily aunseiaiiniseannguung
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PILIAN MDEA LHadui 13 &anAx A.A. 1987

1szinnua9 Amphetamines!™

Amphetamine-Type Stimulants BRI
nqu1esans amphetamines wuslaily 2 nqueen Ae

1. mmwﬁmamﬂguma L°nlu Amphetamine
(EITLT’W), Methamphetamine (ﬂ@;umﬂﬂ a’la ),
Methcathinone, Ecstasy Group (ﬂ@:uﬂﬁ‘ﬁ), MDA
(@), MDEA (2118W) uny

2. gninunleA 1w Methylphenidate (MPH),
Amphepramone 138 Diethylpropione (DIE), Mazindol,
WA Fenproporex (PPP) Lﬂu;m

AuENTEMSNANaLAzLAT
Amphetamine

Amphetamine (IUPAC Name: 1-Phenyl-
propan- 2-amine) gsLAN Aa CH.N ﬁwﬁﬂimmﬂ
135 20622 g/mol ‘mlﬁﬂm (boiling point) 200 - 203 °c
mmﬂmu 760 mmHg Lﬂummmmimymmmﬂmmu
104 qa0uTW (flash pomt) 26.6 °C ANMLLLY
(density) 0.913 g/mL 7l 25 °C azaneluiuay ethyl
etherVLL;Lﬁﬂﬂ:ﬂﬁl @m’migmu alcohol Wag chloroform
Snaweiiu gy SqvaiTuana deegluglansazans
mﬂ”l,;i?umm;@ugﬁwzlﬁmmwLL@:ﬂ@'@ﬂﬂquﬁmm
Nitrogen Oxide aanxn®

‘Em\i@;memﬂuﬂqlm"ﬁwm B-pheny-
lethylamines %x‘iﬁmwﬂgwﬂ?ﬁﬁu Amphetamine

pauanslugili 1

Methamphetamine

Methamphetamine (IUPAC Name: (2S)-N-
methyl-1-phenylpropan-2-amine) zj;ma‘l,ﬂﬁ An CmeN
ﬁ’mﬂﬂ‘[m@q@ 149.2328 g/mol @qmlﬁfam (boiling point)
212 °C s 760 mmHg ureawala azane
»L;Tuﬁm Ethanol Wag Ethyl Ether ﬂ?ﬁluﬁz;wlmmf;u

Geranium®
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1-D structures:

OH

HO t_ _NH,
[
HO

3-D structures:

2-phenethylamine (A-phenylethylamine)

OH
-
HO TCH;

Noradrenaline Dopamine Ephedrine
MNH? = ° NH,
o ~
d-Amphetamine FAmphetamine

& B &
¢ &0

gﬂﬁ 1. TAs9a311AR294 biological active 3-phenylethylamines giluuumng

X = a = a o i % a
* Chiral centre; ALAY: ARNTMLRAUBLRAN; AUNN: Vl,ziimmu@m@m; AN ANTUAUBRZADN; AUINU: VLu‘Emmu@zmu

MDMA

3,4-Methylenedioxymethamphetamine 138
MDMA (IUPAC Name: 1-(1,3-benzodioxol-5-yl)-N-
methylpropan-2-amine) @lmmﬁ Ae C11H15NO2
{iwﬁﬂimﬂf]@ 193.2423 g/mol 4ALAan (boiling point)
100 - 110 °C fimnnusu 0.4 mmHg Fmnuzihuingy

avanelnluin®

MDA
3,4-Methylenedioxyamphetamine 178 MDA
(IUPAC Name: 1-(1,3-benzodioxol-5-yl)propan-2-

amine) gm3lad Aa C H NO_ wiminluiana

179.21572 g/mol qaLhan (boiling point) 80-90 °C #
ANAU 0.2 mmHg ansuzitluindulaluiid azans

15l ®

MDEA

3,4-Methylenedioxy-N-ethyl-amphetamine
1178 MDEA (IUPAC Name: 1-(1,3-benzodioxol-5-yl)-
N-ethylpropan-2-amine) QMELﬂﬁ An C_H _NO, ‘ﬁwﬁﬂ
Tuiana 207.26888 g/mol @

IA794919N19LAN 189 Amphetamines LAY

anusAnanalugli 2
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i o

CHs

CHa

N
CH:
o 3

MDA

N
CH
0 3

o NH;

gﬂﬁ 2. ApedsanaAiiaes amphetamines LL@mléﬁuﬁ

Chula Med J

MNH
CHs
AM
N
CH4
MDA
8
<CI HCI_.]
9 CaHs
MEDE
D
o H
(o] M .
I L
MDMA-dS (I1S)

(ﬁqﬂ'a: MA, methamphetamine; AM, amphetamine; MDMA, 3,4-Methylenedioxymethamphetamine; MDA,

3,4-Methylenedioxyamphetamine; MDEA, 3,4-Methylenedioxyethylamphetamine; MBDB, N-methyl-1-

(3,4-methylenedioxyphenyl)-2-butanamine; BDB, 3,4-(methylenedioxyphenyl)-2-butanamine)”®

NHARUANRATUNLLNFTARUANRAT

Amphetamine  4mag lung Ne1a1NaN

v

B-phenylethylamines {lAT9ds19AANEARITLANTAR

rranluaneanaiaTia 1 Noradrenaline

(Norepinephrine), Dopamine, Lkay 5-Hydroxytrypta-

mine (5-HT; Serotonin) 14aNaNi Racemic Amphet-

v

amine £4llAsaas19AANEARSAL Ephedrine®

1. N1S@ARTa (absorption)

Amphetamine gaiiulaiaNganImaanaen

v

ATNNIAILNITE U WMBLUNINNNINUN/Te9Aa8n

v v

NUAYN waziulseniu ATAINHLINUUGIZA (Cmax)

v [}

IuL@ﬂﬁ 15 mmummmmmmwmﬂ LL@v\lﬂJLﬂu

4 oluaudInI195uL LU ANATITIRURY d-isomer
qAn 7 - 11 dlue Wettagnnzlunie AT ImnIa9
¥4 d- uaz I-isomer azanad 1N pH luTaa1azlan

mrmfn 6.7 mmammmqmum 18 - 34 mim (17-20)

Methamphetamine Lanwlaan1ssulseniu
f?‘immm@mﬁ@m wuayn ganulasyive uazgu ﬁm
mqmm 10 m‘Em @ﬂﬂqmﬁimmum 8 dalud LA

v

epsaisien mmmmmumm (C _)1-25 Fala
LN@L@‘WI@H@@L%WWNM@@ﬂL@‘ﬂﬁﬁﬁ“ﬂ@j‘U uaz 3 Falus
winanlaanisfulszniu AdadTunneengnd

(bioavailability) Waguiai 90%
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RSAs Hantanlnen1sfuilszniu nneayn
S maanien uazmamanamin aslungaiinng
dunsnazanela lutinuazueaneaea’ f3e91u9n
MDMA G;Nﬂﬂﬂqmémalﬂ 30 INAMAILEW BN YEEegA
60 - 90 WTANAILAN qm“ﬁrmmm;_jvl,;mu 4 - 6l
snnuBeuieuananislaf 160 mg MDEA azeen

s

s lduNan MDMA uaz MDA e 3 - 5 4alu9, 4 - 6

Fql34 uay 8 - 12 daluemuansy =20

2. N19n3zane (distribution)

Amphetamine suduldsiulunszualaen
lntlazanns 16 - 20 % A1 Volume of distribution (Vd)
289 Amphetamine lugi lulaaniduiszaniinn 3.5 -
4.6 Lkg avuluganwinazilan 6.1 Lkg 1Hasann
daf d' ' ¥ a Ao .
\aitlaraenguylanfnldunssAnn (affinity) g9lu
N199unL Amphetamine'™® aR31491 Amphetamine

TuhanenaufunataxNn Aa 2.86 : 1709

Methamphetamine An13n3zanafiaAane iy
Amphetamine @1unrndvanaluinans @uns 1By
tan Ay anes (Taglanizudinnd cortical, subcortical

regions WAy white matter) wazln®

QCHZCCPg
/,f |

Phen}"lacetonh

@CHZCHCHg

|
NH,
¥ Amphetamine
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RSAs #n13nsvanafiaanefiu Amphetamine
azanlalunanaeadany wuansedumINNIINTL MDMA
lusiugenanTunanann 18 1 wazluaneaganinly

NANANI 30 11

3. WA IuAd&N (metabolism)

Amphetamine fnsrtaunisuanTuAaud
dnfy dauandlugld 3 laun

3.1 Deamination tunszuqunisuaniu
metabolic pathway 184 Amphetamine Tneawlafis
UNUMAAN A8 Cytochrome P450 206 ladns p-
Hydroxyamphetamine Lla& Phenylactone Qﬂ@ﬂﬂ%imsﬁr
loutTu Benzoic acid wazdueannieaalugilaes
Hippuric acid Waz Glucuronide Conjugates”®

3.2 Oxydation wae Amphetamine T
nanetin Norephedrine '

3.3 Hydroxylation VLL;m:? o-Hydroxynorephi-
drine vwnfiTuansdeilszamans (false neuro-
transmitter)"® 2"

9LALANNLIT UN RS Amphetamine %L‘WIN
%uluémwﬁ'ﬁ CYP2D6 activity anas Iaansdanszm
wulmigsnannfiaafiensesiu CYP2D6 gene R

peaguulnslulnngi 2272

COOH

7 Benzoic Acid Gy

G e
CH,CHCH S ol g
NHCH, N‘HZ C—N—CH,COOH
Methamphetamine Norephedrine O H
\ OH Hippuric Acid
HO CH,CHCH,

|
NHCH,

|
HO @mcmm
NH,

p-Hydroxymethamphetamine / p-Hydroxynorephedrine
HO @ CH,CHCH,
|
NH,

p-Hydroxyamphetamine

519 3. wana metabolic pathway 8suasNAIALATHNUANNANT L
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Methamphetamine H1/fjseimmiuaguman
Af miLﬂgHu N-demethylation i Amphetamine
patieulas CYP2D6 ieilannnsamsaany Metham-
phetamine Iuﬂmmf;:ﬁﬂg’lugﬂLﬁuigluﬂ?mnga

~ ~ a o (20)
AN RNAN TLARNEN

MDMA #inszuaunisiumuedandsenay
lpae 4 pathways g Any oun

1.) N-demethylation
2.) O-dealkylation (Demethylenation)
) Deamination
) Methylation, Glucuronide, and Sulfate
conjugation

anuilarnaufifidunssanamn (affinity) Ay
el CYP2D6 uazdruiindunssAnngeazgn
ﬂfl‘]_lﬁNIﬂF;IL‘ﬂu\l“Tjﬁj CYP1A2, CYP2B6, Lay CYP3A4

ANAaaL >

4. n15N1am (excretion)

Amphetamine gnivaaniaglufinisulaau
suAndn 33% 4L d-isomer uar 49% d@miy
Fisomer fndannsla 30% mniTaanazidunsaagyinlu
fknlaEatu”

Tuan1qzln® Amphetamine ﬁLﬂﬁ‘lﬂugﬂLﬂu
m@ﬁm:gﬂﬁﬁm@ﬂmméwmﬂ&Tﬂ‘ﬁ; Hippuric Acid
16 - 28%, Benzoylglucuronide 4%, p-Hydroxyam-
phetamine2 4%, Norephedrine 2%, Phenylactone

u@ﬂm’] 1%, WAL p-Hydroxynorephedrine uﬂﬂﬂm
0.5%""

Methamphetamine gnnndaneanniaasn:
Tu 24 Falus Anwdu 70% nisandsunaigeinlunidn
aannafaannzlaanas iasandnsnisiidanigle

TAUBE WAZHNITIA NTININI1TNITATAEN9D U

uanwilaannln aunsnduasnainseanialalugluuy

Chula Med J

5114 7| Ae lulagugt] 50%, 4-Hydroxymetamphetamine
15%, WAz Amphetamine 10% ANATTINIBINIINNAA

A1 25 d0Tua®

MDMA m'quimglqﬂﬂ°ﬁ@”@@@ﬂ@'}ﬂ§ﬂ@'}ﬂ
el 24 Falie alaesusznns 80% mfﬂﬁﬂu
suianuazdueannadaanqslszunns 20% A9VT9
mﬁuﬁmmmﬁﬁﬁm MDMA VLE?FW'@ 93919% wiie

mma L’&‘NNN ‘Lﬂflu@ﬂﬁﬂ WAZLAL mmqmmmm@

f13H MDMA 285511914 6 - 9 Falua®

NANTENLARILANINANUADFUNIN

Monoamine 1 tuianaaziianiulnfa 2

< Y = py ¥

lanaunazmaalsn 1 lasau anduasadaunll
UTLIUL presynaptic terminal IpeianAe monoamine
reuptake transporter N?€U9UN1T active transport
Yo X 4 v
iistuiemnaneulasanlaeeuntely nerve
terminal AAMA1NA"8Lan aad Na'/K' ATPase
dWusdulsaan 2 leaaueinn wastulnwngdidey
1 leaauaanlyl®

~ . ~ v ~

LAIRIN Amphetamine ATAT9AT 19N NIAN
AATEAAIAL Catecholamines A4@1N1T0WE 4L
substrate 199 monoamine reuptake transporters
lawn noradrenaline transporter, dopamine
transporter (DAT), WAy 5-HT transporter (SERT)
131904 presynaptic nerve terminals Huaguganis
ViLNALUYed Catecholamines MM luin1uasansde
szamineianizes9dena Dopamine wnlafy
Amphetamine TutlFunugeazanisadudueulsy
monoamine oxidase asRuagiLan174a18 Dopamine

P ' 4 X ¥ . a

AINNNANINNINNATNN L1 Catecholamines luu31and
synapse WNTU &96an1 iaen1mieszuulszan
AINN1® " nalnniseangniues Amphetamines

WalaFuTulsunnigs uanslugii 4



Vol. 60 No. 4
July - August 2016

wastwandiu: Afgusviau 407

== dopamine
noradrenaline nerve terminal

== amphetamine

s P

amphetamine
binding “Fre-uptake
site i

..,..'Pdopamine

noradrenaline
receptor
synaptic

cleft el

517 4 uananalnniseangnszes Amphetamine e lafuluFunnige®

Amphetamine v AR A InF LAz
AATLLLIAN I P94I9NEIFE]

1. NEHRLLNAL

ilagann Amphetamine flq%?i‘iju adrenergic
stimulants AsflHalUANTRNERIINNTIAWlS fiy
GRRHEINE T Lﬁ'u@mmﬁéwmﬂ fleans anAaa
a4 nanilered nsuisdresdenialng fane
e paula Amenss gmlmmsuma W duau

Tsman ﬂi:mumsﬁ?ﬂugmwmq wazdn"'® 2
2. wAasTULAN I
2.1 fupasviLsyam
Amphetamine yrlmiAalsad aLanaie
UINATLIAN (paranoid form of schizophrenia) LL@::L'VQVIN
wanluAguenimaluaues

Methamphetamine ¥ AR white matter

hypertrophy, @N23449U hippocampus ﬁﬂlu’]mﬁﬂ,

LazantFumsld eaneslnglanizuFion grey
matter

MDMA finananassidantunnidnluaues,
NFRTULAL AN white matter, YIanauNUlszam
(axon), unzdgyavaaulszamn®

A7eaunain ruptured cerebral aneurysm
luglasunnsan Methylphenedate navaenidan”

2.2 Fumavilas 2

Amphetamines yinlsvinlawmuda 1a9an12aane
AIAARY ﬂgﬁNL‘ﬁ‘ﬂﬁ/’ﬂ@ﬁT@\‘mW?‘ﬂ‘ﬂﬂ“?L@uﬂ?:ﬂ’]m@l\‘]
AHARANETBAN AN °| A® arrhythmia, coronary
spasm, ruptured coronary artery, stress cardiomy-
opathy (e.g. Takotsubo cardiomyopathy), myocardial
infarction/necrosis, heart failure, WAz right ventricle
rupture AseunIaiim ventricular hypertrophy Uag
contraction band necrosis Gluém‘w Methamphetamine

waz myocarditis TugL@W MDMA
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2.3 funady®

WENBEAWAWL 11U fatty changes,
sinusoidal dilatation, cholestatic hepatitis,
centrilobular necrosis, ka2 fulminant hepatic failure

2.4 fiunaln®

mnmsﬁlmiﬂ@;u Amphetamines %11
ﬂqmuqﬁéwmﬂqﬁu, WauanluA angesisan
ﬂ'gﬁm‘ﬂﬂ, faA muscle perfusion, nsudeFreaien
AnUnd, uazasusulafingd FartuR smanivnla
AN rhabdomyolysis Lﬁmﬁnm{ngqmﬂ@gﬂﬁﬁmﬂ
azfimstantlaes myoglobin s9udsdl fibrin-platelet
complexes ﬁﬂﬁviﬂvl,ml,miﬂ@ngﬁmqmﬁu sy
Tgnyinane

2.5 MupasiLmnela® 2

Amphetamine LLa¥ Methamphetamine Lﬁlm
ﬂf;’w\lL%mlum?Lﬁm idiopathic pulmonary arterial
hypertension wazN17gAAN Methamphetamine ﬁﬁl\‘iﬁ
AN7 talc ﬁﬂ‘;lﬁm interstitial pulmonary fibrosis

2.6 nazynlnauing™®

mf;:nwiﬂmmmﬂﬂum@mmﬂqm“ﬁrlummm
AHRLINANNTURY Amphetamines

2.7 HAMONIRAATIN LAYANTRAILNTRININ
WAZLAN

”Luqur%qm@ﬁﬁmwmimju Amphetamines
3189701947 placental abruption LA hyperten-
sion *

lun19n7 N1TALEN Methamphetamine
NUANIZLNMITNLINARDART ARDANOUANVUA LAS
NIINAUVUIARULAN ZﬁlunHﬁ‘ﬂﬁIN’]ﬁ‘ﬂ’]L@W’&WTﬂ@;N
Ecstasy wunzirlafinsuainiile uay malforma-
tions ' %

LN ARDAINNATANT ILEN Methamphet-

amine 1BaATIANLINEAMNLINNEDS 1A visual
motor integration, verbal memory, long term spatial

memory, ay attention Lilwm1??

Chula Med J

3. rzAuANNITUN
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