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u\ii~UI Otil'l\'IOtilll'l 
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n'l"i~\1LR"i'l ::H amphetamine LtlUR,'llJWV'lV'llJ~~::1'1'lV'l~V'lU1'1a£11ilalJ~ 

1'.li!V1"ifla1v ephedrine (LtlU'ff'l"i'ffnfl~'lnvi'u Mahuang ~'1ifu'lu,1:: Lat1"i'lV~£1'1tJ"i::-

L flfl~U 'lf1,ti1u'l'7i'ii'lftl''1mi1,lJ'lU~,n~1\iuiJ L ~£) L tlUV'l~V'lV1'1i'l£11ilalJ) 'l uiJ Rf! • 1 932 

L ~uu; amphetamine u1 'l,1 L t1uv'laflu'lOT'Hllil~1J.nua ::~v'lv1'1a£JlilalJ li;iuri; L t1uv1riu 

tJu'lunDmi;~ (cotton plug) 1-1'1,fllilll dfoiiD'ln'l"i 111
1

£1u1riu~'lurrnn"i::~urtu£1'1 ~" 

u;u., 'l'7i'~mn rjJ,v narcolepsy (ii£11n1.,,.,.ruu£1v1 D'l~1'1.ru£1u1'1ti'utiifu Llil 1 fl Vfl,Uflll. 

ls.il~ na'llJ L if D1'1llflU"i\1) ua ::iin'l'lLiLLnD'lO'l"itlDtH W~V W~Da~rn'l O'l'J:.1JlJ L fl.;'l;,V 

'lu~,'1rl\1fl"j'llJl~nR~'1~ 2 ~rl\1fl"j'llJ~\1rl£J'1J'lu'l'7i' amphetamine LtlU 

V'l n., :: ~uau£J'1tm'l ., 'l u ut.nHu1 L RDalilu'l n'l"i L ,.,duva DU ua ::tJcin 'l ~ 'l t1'nn L 11u 1l 'l v,.,~" 
t'I IS L • '"' " ''l ,. ..I ' Cf\1fl"j'llJ~V'l a mphetamine Yl\1 uitJv'lN\1 V'lLllfl ua :: v1ui;i111nR'l\1£1~ Ulila'llillllil~D'1'lJ~U 

~;u,u1J1'1'l fl'l a ,,; 1 '1i1if 'l!H'ln'l., 'l '7i'v1 'l UYl'l'1~Nlil (abuse ) ., ::U'l lil 'lu~~u utt., '1 tJv\1 

L n11'1~ 1 vi,.,·fo a1 L RU ua :: n~u L ;, 1 tJ u1uutjj1'1'l'ff;fi'~u'1D 1u-!n'l tJ-, :: L riflrtr.1~111 

a mphetamine LtlU"i1uu-, ndu1£1\1 

a;,.,-ruu'IJ1'l'ln1-, 'l.zia,.·rn~u a mphetamines 'lutn'1~N111 'lutJ"i :: L riff L .,, L t1u 

L ~D'1ffl~~Ufl,'lllrlUL~tlUlJ'lO 1RULUW'l::uU'l\1fl\1LU~,\1Ui'l'lUU 2533 -~UU 2534 iivD 

1J.a~1,rt1"itJ -,1nD'lufluu,a'lfu1nuu~n~u · 1uuriR,1ut1~£1u;vD1J.~fl,'111{~u~'lUY1'1'1L1l~'lf 

'5 n V'l LLa::fitf'ltlV'l~El \1V'l n~ut111'1if\tJl..; 
OH 

rn'.''cu, 
C:pllP.drlne 

Norpseudoephedrlne 

H, 
H Cit, 

) 

MclhArnt>hetamlno 

Amphetamine 

NCH 

~OCH, 

' 0 Cocolno ?-.. 
0 Ph 
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(+) Amphetamine 

~~~~1n cytoplasmic pool) 

" - ri~ reuptake '11£1~ dopamine l\fl~ 

norepinephrine 

ifull~ L £Ju-Kuii MAO 

.. 
- n~~~u dopamine receptor 

- L~U locomotor activity, hyperac-

tivity 

- stereotype behavior 

- aggression , killing, self stimulation 

tyrosine hydroxylase a~a~;,v ii 

£11~Li'i~~1n toxic metabolite u1~~' 

(-) Amphetamine uNan~~~J CNS u£Jvn11 (+) amphetamine (2-s Ln1) 

( +) Methamphetamine - il'Nrlfl~1v ( +) amphetamine Q,fif_\fl;fu l i;l L {,ur1 ~ 

I 

potent u1nn11 

tJ~ ~~1tl dopamine l\rl~ serotonin ~~£11~ L i'ii;i 
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toxic metabolites 

Methylphenidate - lAun,~H~\1~n\1 dopamine ~,n vesicular pool 

Cocaine l$ - UUV\1 reuptake ~n\1 dopamine un~ norepinephrine 

Amphetamine 

plasma t~ 

- metabolism 

Methamphetamine 

e-10 ihlu\1 

- hydroxylation ~AU 

~ufl,v1u1ul~u 341. 1u1ulu~,1ulnn 661. 

n,~~ufl,Vlffufulflfl\1 10 l~,tu 12 i11u\1 
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- plasma t~ 

- metabolis m 

Cocaine 

- plasma t~ 

- metabolism 

Thai J. Pharmacol. Vol. 12, 1990 

1 tit II .. 'I ..J ,.l 
~~u1n ~1nn1~~~L~1~~nH~D~ULUqH~ ~~L~U 

DDn~n~~1vlu 1 u1ff n1~5~ i.v. v1~~1H 

hydroxylation ...... 
llPIU 

OH NH . /H 

~ . 2,._ __ ~NH~-- ~l\OH 

NOREPHEDRINE 
(2.4%) 

/ 
0 

@~-OH 
BENZOIC ACID 

(23%) 

+ 

HIPPUl'llC ACID 

AMPHETAMINE 
(34%) 

N - HYDROXYAMPHETAMINE 

p - HYDROXYAMPHETAMINE 
(2%) 

+ 

p - HYDROXYNOREPHEDRINE 
(0.4%) 

,, 
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. 
N"~D~V'lniju amphetamines 

1 
.s ~ g ycogen tlVIU 

r~"A D 1 ~iYU'1~~ fi 'j ::~un 'l "'H-i~rJ1usYiyiy'lrutl'J :: il'lYI n'i 'l t1'un'l'JVI DUilU D ~~iDii~ 

n'J :: ~uu1n;1°u Lrn:: L 1J, ;1'u 

(att ent iveness ) u" ::in•::i«• {awar e ness) Lffv• nui'S~'J DU'li1~ 

N"~D1nltl6'1"'1Uil n'J::~u medi a l hypotha l amus ~~LtlU i nhibitory 

. .. •.s appetite center s 'll~DfJ.tl l ater al 

dopami ne u" :: nore-
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mm delta waves 'if'l1t1u1fi'1u'llcu::t1~U'1~D'1"Ntrnu111fl1 

- ~U\1'11 fi~u1~ DIL~uu fi<111~ula"~~'l1 t~du ~flL~'11u lfl~fi'11u 

- Utidu (fine tremors) Uf1Lnvi4u~~D~~::u :: L<a1ffl~u1 

rrn~lflfJI L fitimnvi 

L1tJfl~IDlfll~ amphetamine psychosis 

- L'1~D1llfl 
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- acute cardiomyopathy 

- chronic cardiomyopathy 

- cor pulmonale 

- necrotising vasculitis 

- intracranial hemorrhage 

- cardiac failure 

- myocardial congestion 

- myocardial infarction 

- rupture of myocardial fiber 

- small interstit ial and endocardial hemorrha ge 

- N~•,n contamination 

- septicemia 

- lead poisoning 

- hepatitis 

"' . U'l1Hl V iHJU 

- D,~utii:i!uL~;, (depression) 
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.. _ 
n1·rnmnt 

10 Ln11uL•a1 12 4.1"" Ldvn;1Hutltll•::LtlUfl"Jfl1fltJ1Hnu NH4Cl 

- aftNa'llv"tJ1lfltJVl"J"lfl'lflt11..dv1A'1u dopamine L'liu chlorpromazine, 

a-adrenergic blocker ' L'lfU phen.tolamine 

' IS .I 1 " " • 1 .,"°"' ... • .... ~ ., L'lfmJu5n LUv vi1'urrnOJunuua• n1iviqi;iv1tn viuv1n1i rnuvtJvvuua::v1iu11rnu Lffi1 

'lUVIUlulvi• 'l;LiJU~v"vi•un~ultJvi1tJIDfl 

.nvJJ,affu11 a10Jn1rn1nifunfivfll"Jt'IU ~I tJI n~m'f v10JJJ'rrnt1; a1 vtJa1utJi ::ttlll 

nti1"tn•i 1 ~ ua::u"l1rrnn;a1u L d'v L rlvviavvi L ~vlilLLa ::H'• 10JiJu L if1Hl'l rn~fll "J L €ru71:SVI 
.J • ~ ~ .. ' "'t .. 1 .... al • al - • -" tltl'lfHJ!vfll'ntJ rrnni::tiU9'1v'{'ll1llti'tJV"rt 'lftJI liltJA"J"OJ"m.nnn•IVI Lfltlfllil•'l LUUNHfl"J:: 

~mfuv"~" L rJm1qviv1nOJ::vi1u'1111il lr;i ul'irlv10Jna1v L ifur.1aV1°vR.,,uflvi n1iurulL~::t1qPi­

niiu'llv"~1.;v1vu1"n1•i r.iani ::nu~n~"A"nfl"OJ::u1nn~1~LfltJL;,1 ~ 
u • h . - al .i.. J J!! tll"Jv\!\'IUti'llD" amp etamine 'lfUVIVIU"t1"fJt1ti\ULL"J"LLa::v1•u1uu1nr1v 

methamphetamine ~" L fl"JI ::"'l'lfl;v"tJijiJPin"'l., L rlvu1u 'li;ivi1'1ma:: L n1vi~ lL"1'T~ ::u1vi 

L .;, 1 tJ1 uv L u.ljn1 n;~" L i1uu(jjt1'1fft11fi'ty1nn L r1 i1::a1u1inr.1~9'I L ifui,tJuuu~a ::a1u l; 

~ ~flL.;l'lJJ.nl;rni1vu cocaine t1-=iva::LVltJLifu1mtu1ut!ws'nliii' 1;rrnnuhrn21'nu 

cocaine lulll'v"Ulil i. v , rnifou amphetamine LLmJiiqvifi'u1uii\'! 12 off• lu" 

LfltJ•nun1iLnvt~tlvU1"n1•"J'l'lfltll"J'lfUV11Vludn11JlL"J"fl~l amphetamine LatJDfl 
,,,. , . 1 .. .. ... .. ' 'I " - uc: 

fl'l"J~"Lfl"Jl::VI methamphetamine VII lil~1fltll"JVIUVIDVIUD~\UVID"U~Uv1 

n1i~• ltJ ~" L t'Ju L ~v"ftu1 L ilm.;•"~10J::JJ'n1i~" L A'n ::H'lLa :: t'li'a1i~"n~1• lun1"tfNfl 
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