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MOLECULAR MECHANISMS OF OPIOID AND ALCOHOL DEPENDENCE 
: RATIONALE FOR THE TREATMENT BY NALTREXONE 
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ABSTRACT 

The mechanisms in opioid addiction and dependence involve cellular adaptations at several 
possible steps in the balance between opioid and other neurotransmitter systems in the brain. Several 
lines of evidence indicated that the noradrenergic system at the locus coeruleus may play pivotal role in 
these adaptations. The uses of opioid antagonist, naltrexone, in the treatment of opioid dependence 
have been widely practiced for more than 2 decades. The rationale for its efficacy in preventing relapse 
is strongly supported by scientific evidence, but major limitations are due to low patient compliance. 
The roles of psychotherapeutic methods in improving patient compliance must be emphasized in the 
therapeutic program. Another therapeutic indication of naltrexone is for the treatment of alcohol 
dependence. This theory has based on rather new evidence on the interactions between alcohol and 
several neurotransmitter systems, including opioid and dopa1nine. Naltrexone reverses alcohol effects 
on opioid receptors, dopamine release, reinforcing mechanism, euphoria, craving, and finally reduces 
relapse and helps patients remain abstinent for longer period of time. The use of naltrexone, thus, could 
be an effective therapy for alcoholism, providing that psychosocial treatment programs are fully 
supported. 
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Vll.Jl'1f'1Gl . '1f"<lll.Jl'l'11.Jl'J'11ili'Jfll''ll11V11J1 
' d ci-j 

'Yl'lliN receptors LL<l~'IJ'l.llilB'l.Jfll'llilB'Ui:l'l.J<Jt 

'/lil!il!ii1" 11~mh"n11-lm1.;i uan'll1nifm,, 

L ti ~l'J'l.J LL ti i:M l 1J'l~!'l~!J11 <Jl'\la.;i l'J B U'U L rl B" 

11ii'8mrn1mJ'l~fll"j Lri'l.I lJfll'lLti~tJ'l.ILLtli:N 

'1Ja";;\1utl"'l=rrnu ~1\'Ju biYu 1u1~al1'1-1 
' 

·~ v LL<l<lfli'll<JBl'l<J acetaldehyde fl'U dopamine 

d. .,, .. I ,J "" I 

1. LW!Jnl'lll"Ll'\11"1-lfll'lfl~IJ isoquinolines 'IHIJr.JolilBfl!J!N 
.£') 1 d IV ,,. d. '°' , o 01 .J "I .!,, 

2. minqvm1lilBlil'l11iloWffl!IJL\'Jail Ll'nJ fluidity 1rnemmV1Bfll'lVl11'1U·m~•N receptors 1'1'lBfll'l11o1~B1 

<ll'l<i11l'leLL'11.h"al1'1'11Ulil!ih1 'I 
.,., ., ~ ~ 

3. tlflflf)'Yllit~i:J(i)"J'l!Jl'f:ltlJLtlfltl'llfl~ receptors Vl";!B transporters Vl'iB ion-channels 
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1 •~I ' ~ 
ITTbu'Wfil"ifl~lJ isoquinolines 1'18 salsolinol 

Ll<l~'illflU~i'F:lm"i~vr:h~ dopamine flt! 

d ~I ' aldehyde '11Lu'U metabolite 'lliNblil<lfl<li'Hl<l 

lil'l hhtlum'l tetrnhydropapaveroline 

(THP)
38

'
39 

fil'j THP tllmll"iL~lJmuffi'1l1u 
m"i<l''ltw.n='li'lJ o{wu 1 ulii'uilu 'il'lil11 lf au 

1 • ' ~d~d'dci 
'ilfl1JlJ1fl11 <ll"i 2 'll'WITT'l'lLfllinJULlJil!JflTl 

d .J'"" ' "' ITTlJ.,11JlJU'l11Jl'l1ITTilfll"iOOflQ'115UR=n11 

iiJITT."ilM~fl hi W<lfll"i'illfl<lilU'J'l'l~fll"iiU 

fiu opioid receptor wu11i'li.iad'Ju agonist 
, ~I .1 d • • "'~! 40 1 • 

um l uU'J'l15'11il il1Jfl1l!J il"iw1J 'lfi=tJ~liHl 

.c>! d"" '!'"l""'l''ci lJ1lJi'11llJW!Jl!JllJ'l'l'il=wa'i!1J Lll ITTTllJGll"i 
" 

salsolinol fiu THP LDITT~U 1v1'il'l'l 1 u.11111 

'11ITTti8'! 11~ fl LllJLLITT 1 u AU ~1m:ruU8 ti fl 8 el fl a 

wa~1111Ltl1''il=uu !lu11'l'l'l '" 2 uliitl'l1J1w~ 
1ITT 11ilmi1 u"i=lilu~~1mn tfl m tl~!lrn Yiuu • 

.,,. .td ' 'I.I 0 1 • 1 d fl1Jt]'l'lll'11flflUITT11'J 'I'll '11A1llJ'1U 'il'l'l'il= 

i'lrrrm~a~if Iii arJ''lilhJmm 'ri1~A1"i ttliifiu'l 

fl ~ w ,J d ~I 1·'1" •1• lu'U'1lJlJITT~11J'llilM1J~'VlluU u ITT LL<l=l'M ITT 
' -

:rum., !l'·N B'l mi a1 '11:rUL~iNfla1 fl fll'j mlfl 
" "' ' tJ'l115'11fl'lLL8tin 0 el a a 

liifl receptor LLa=1lJL<lfl<l'llMLU'l\ilu'llillil 
' 

lii1'l "]'llfl~L'1la;.{tJ1=m'l'li'lLllu<il1u1umn 1111 

tl1ia1J<1U1'lri1um<1•tllrlu1111'l1'l·~ 2 LITT!J 
" ' 

'V 'V .J ""I 'V 1 WW 

L1.l ULilW1~'118lJ <l'l'I '11 lJl'l Cl UU!J1.l lil'lllil L 'il'W 
" 

m1~i'lri1u ll'l'l hla5u11Jn<11m111d\ITTa1m1 

tlil1Jtn 1mJ'iiim<1'l111illi11!J
12

'
15

'
17 . ' 

LITTU <11utL<l'1n<1 lnm·rn anq'l'lilLrn~ 
d • 1-' ' ~ wa 'l'l'Wl u Glfll"i L<IY!l?l ITT LL<!~ 81f)l'j0 81J I'll • 

• 
receptors 11a1u ']'!JU(i) 'l1:i.JTI1 calcium 

J; d ~I 
channels LL<l~'ll'Ulil8'W'l'llu1Jffl'lITTil1J'11J8~ 
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• 
liiil receptors i1~11ail'J!il1u i'11l:iJftm.hmh 

" 
if 'ii ='l'il 1lfi'l111 'lw tlll1.l1fll"l1 '1l'l'J1 L vi il:rrnn 

m1~ii1'l'ill n Ll<J" f1 il el il ;,{(i) <I !l ITT'il'U LL nil ty 111 

fll 'l ~ITT 1'J1LL<!~f11'ltl8'! fl 'Will fll'l Cl fl 'U !Jl Iii fl 
1tl1!il&l~1J 

n1'> 1'1l'!J1-!i'rrn1a1m':i'Vi'tl'!I8~ ttil anml<Hl 

'!l~am'>iiil?l!l'll 
' 

n1,{n1e11~1iii'{uiiM'illn 
" 

<Id; """""' =-=ii .d • .:td 
LLB an fl el a <1l.J11 ai i'l1ll 1ll~l'l'l'11'Wl'il~ITT'Vl'1ITT 

' 
\11am'l 1ll' antagonist LL~'l1J5~ih'i!U'WU'l hi 

' 
WU '11 "i1ITT~ il il fl t]'l'I ~ rn Wl = L'ill~'il'l11J 
.... .,,::; ,L .,...,,! 
<lff!'.Hll~l'JUl'MQ'l'IG'IJCl~llfltifl aela<l L'UeM'illfl 

' d ~ lbfl <I fl 8 !l 8 <I 8 an Q'l'lll L<l'llJ"l~1J1J benzodia-

zepine-G AB A receptors ';i'l'l'i11l'i'L1J1J~'1'W 

hi1 reverse agonist 'llfl1 benzodiazepine 
~ • 4 
flil R015-4513 ell'i!ITTl'Wt]'Vlli'llfl'l 

LLB<mmrn;;i1!il Ltlii~wu11iil1uq'l'ltlli1Lflt1'l 
' • J:: 

1J11<11'WL'l11UU 

mnma'l f\wui1 l1.Ji'l~rnliiae1(i)"ilm1u1t1a111i' 
" 

10 ,% .... ~ 
'11ITT'18'l Ui'lfl'illfl'W R015-4513 iMlJN<I 

dfo\11a'l'h1 l'ltnm81m•'lmnfi'l1aua~B1'i!V\1 

1lfirn 1~ ';l'l 1i.itllu~il<rn 1'1l' 

a111{umm~m1J'1lJ8'l L'li'W 
' 

amphetamine Ll<I~ caffeine ill'illil'l'Wt]'l'lt 

n ITT"" fl-l'll a1 LL il an a el a <11ITT1 uanM!ll~L llu 

physiological antagonist tl11Jtn~'U 1 li.i'!llu 

i1:i'.itl"l=i1'115mw 1milm"i-l a111fu"iilm'ltvia 
' al <:II """ .... • 

a111n1•mm~~11•8L'llllJfll"i'llUtl11'J • 
LLfl<lflfl el 1Jawuilill'il 1ll'llil lil'-l<l'JU1 U111l'l1'l 

' d 
'l'I 3 
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Glutan1ate 

GABA 

Opioid 

Borpit Klangkalya 

fll'lililll!)TIH 

LLBoll!l!lBanlilfl1'lvi1~1U'!lfl' glutamate receptor (NMDA-type) iir.Ja 

" " .J "'ti ' ' l'llil calcium influx Llo•alilnl'l'V11!1Ul'YJ'llfl'L'1faa 'l•ITT'Yl!101Sll~lJ LlfU 
d .J ., ,., "' ., 0 1 "... 0 ::; .J... • 

hippocampus '1f1fl1\llnS1'11il'flUf.Jl'llllilfl1'l'lUi Vil mlUllU LLO•ll1«11'11il1L<l'Vl1 

hihJ (blackouts) 

m'l 1 til'lrnrnan<J llmh l'lu naiu1uii r.Javi1 l iXii m'ltl'irn vim•iii'u NMDA-
.r ~1"&: ....... "".... ... ... 

type receptor 'U'W 1111 11l'Yl..'J1B01'i~UntJ receptor ua~1B subunit immuno-

reactivity ua~Ol'iL~lJ calcium influx ~..'Jfll~Lfit11-ift1~fiun11Lfi~ excitotox1c1ty, 

fl1'lvi1ll1m'1faatl'l•"11'1, Wemicke-Korsakoff syndrome, L'1faatl'l•ll1'YIL~<JlJ~ 
cerebellum lta•fl1'll01il<J1m'lifn 

tL<Jllfl<J!llltlW~IJn1'lvi1'1umN GABA-A receptor iir.rntvilJ chloride influx 

vi11il'tgmf1.1l'1faaii hyperpolarization tOlilfJ<lfllilt!IJ<J' vi11 il'~11~1.1 l'llil<J1fl1'l 

ililnn11a utJu11i\'u 'l•foifn ua•r.Jat1fo uiu tJ1n1'lti1iut'1f 

m'l 1iii''lrnrnantJtrnat 1'1unmuiuilirnaliln1'lvi111uvtJ1 GABA-A receptor 

lL<Jl'lfl<J<ltlatff~IJq'Ylt'!rn' benzodiazepines lta• H' benzodiazepines l'llil<J1fl1'l 

omm11u~u1s&ililq'l11tii 1 UlJllJ"~ benzodiazepine reverse agonist (R015-

4s13) ilr.Jaiii'1uqnttt<J<mmrna tta• 1'1i'ttri'Vl1:1lJ<J1tt<Jan<Jll1rn1tii i\',dm1VNi1 
~. ,,( t I ... CL> 

LuUq'YIHlilil'l•UU GABA-A receptor-chloride influx l'!IUllilS1flU 

llilll n mrna L vilJm'l.r, Lfl'l1•M tetrahydroisoquinolines ( salsolinol) lll'l"THP 

~,jjqntvia opioid receptor ll'lBBl'il~mtl~sutttlM 1tit1'1mn'lntjlJ1JBfwu 1 u 

ff!Jil' 
.. d ~ ..,. .?; 

ttill'lllil<lilatWIJfl1'l!1iN met-enkephalin !1'lil [l-endorphin 'YI' in vitro 

(hypothalamic culture) trn" in vivo 111nvia1.11iii'il!JB'1um;J ttll"tvilJ'l•iii'u [l­

endorphin luwa1<11h r.Javi!l'l"iii'u'!IB' 1)-endorphin ds1115'lJW'uti'nu'lial;!l'IVl1' 

wuGmwiii'1s 11iiswu1>Jat vimilw1" 11muna1.1~11oufim 't1a1 ( t tl'isrn iiuunu ' . . 
mh.1~hifiu) tta" 1uriu~jjtl.,"i'Vil4u1 umauri~1mlilil'l1 ( t tl'forniisunun~lJ~ . ' . 
1 Ufl'li1Ul4~1 hiii~mlilil'll) . . 

,. ~ ~ d ~ ' tld ti 
llfl<lllil!lillll'JUl'J1fl1~\IU'YI opioid receptor l>J1llil'lla11i11\lt amm lNtll11J 

"' .,. ~ ..: "' .J ,,( 
~"lilU1Ji11ttilollilflilo (1JU11illil1il1\lt WlJfl1'l\IU) 'j~l'J•t1lll'Ylililnq'YIG (~"a" 

"'")""'' ,.,,.t.J ,.J tl'llli11\ltWlJ01'l\IU lJUlill'JilS'!lil~ receptor (t!IUl'JU!N'YI delta-lJ11111111'1 mu-

receptor) 1>Java~ttaansnaa'l"s"&u 1 ut'1faat vn"t~u,iiuC~m.,~u~ delta-

1 .,J ~ "' ~ 
receptor U1JllJ"'Yl'l"l'J"S111JfJatj'jlJ mRNA '!Iii~ delta-receptor tta•!Jfl1'llililU 

"' .r CIUi11tWIJ1JU 

Opioid antagonist (naltrexone) 

14U ( ~'l1ua"tSslil'l ul11iiavia 1 ti) 
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"" lil1''1~1'1 2 

Dopamine (DA) 

Serotonin ( 5-HT) 

Muscarinic (M) 

receptor 

Adenosine (A) 

receptor 

Lrna11a!lmfo~l.Jfl1~Yi1~11J'!JB~ DA 1'I reward centers IWlJfl111'1li~'llB~ DA 11 

nucleus accumbens 11J1'1\J lta•IWlJ firing '!JBWlfilil DA ~ slice 'llB~ ventral • 
tegmental area 

... ~ " "1 .J.:., 
l.Jfl11111ilfl111'1ll~lrn~ DA !Lil"lllil firing 'llBWlfllll DA LIJ1'1't,l11tnlilB1fl1> 

oamn (trnanm1mi) Llil"tda1'11nmLBa11m1mi' <11m'lmvi1J111'l11.t~11a~ DA 

1~ ll<flil~i11111ai;rn~'!IB~ DA Bl\lLU\Jl111ilL'l1LiililwqGin'l'llJLLil1~111V1 
' 

(LLBana!!ml) t1~i1i'ia~a~i'ililnu1mh"1~uii' i'ia11m1ui1mfoM1hlil~lil~iiu~~ 
DA receptor jj l'lllalilwq ~m'llJ m'liimrna nmrna1~ lllil1 un11Amfl iinili11d~ 
1 ,.J ~ ' ' ~ ,., 

Ul'l't,llli)lJl'l'llBUflULLilllflB!'!Bil WU11 DA agonist illilfll'lfl\JlLBllnmrna LUlJW• 

~ DA antagonist 1vilJ 

... ., ~ .J .... "' .-.J 
5-HT lJl'lilm•ii!Ufl1111iN DA 1'I striatum ILll•lil'll.Jql'JGllB~l!BllllB!IB!IVI 

d ~ .J " 
1Wl.Jfl1111ll~'!J!H DA 'l'1 nucleus accumbens lil1U 

.,. .,.,J ... "" ,J .J .... 
llB<tllB!!Bll'"11lJllJlJlJUlil11<f>lJql'IB'IJB~ 5-HT 'l'1 5-HT3 receptor 'll~lJ~!alilil 

1111r.i1umH Na, K' ~ ion channels (lta•tvilJm>'H.t~mH DA) 

5-HT antagonist Yi1l'11l11;jlil"l!l1lWflll1l•12.i1~>•'Hi1~111'liiutl1ri'uiiumii'1 
~ ·1· ~ .J 1 ti~ 1 ' • llll•lllilfl11f1Ul11ll1 lil Ondansetron lJl>Jalllilfl1'llillJ~11 UlilU fllil !Lil• llfl'll.Ji(! 

Gllil~>1~i1a11111 hlmn 

'1lJil~U1~i.l11J'!lil~'H\J~!rnuiiuma1i1tJ~mru 5-HT2 receptor uaan-.htlnGi 

l d... d J 
umu•m1 5-HT,A receptor LWlJlJ\J 

-~ • ~ ~1 ' ,% 1 1 .J IL!JaflilD<JalJl'lllaua~ M receptor '1'1~ \JL'llllatWl•ll'l!HL!ll" mrna~ U'!IW•'l'l 

1111M-i't11LilllflB!lilll1•U•V11 i:im11vilJfl1>1ilBUlifUil~~ M receptor Lil~l.Jfl1> 
u ~ • 

aua~1111a11~ cyclic-AMP 

. "" "' " 1 .J ., "' "' A agomst l'11lJql'IBLLilllflB!lilll 1J~W•1'1 antagonist lil1Uql'lfi~1flfl1111ill'lll 

' . ' .... .t: .. • " :; :; 
mcoordmauon Lli'l"!IUU~mrnB~llil!lflilllil!llililnl>1f11~ cyclic-AMP '1'1~1•U•!IU 

1m"1•a•m1 

1• ,.. ' ,% ~ '~.%~ 
1111 mrnana11aa 1m'l!aa1vn•rna~wu11JalW1J A uam'l!aa mmnlil'illmrn 

.... :: .,: ... " ,,,:, " 
aum A uptake fll>L 'WlJ A lJIJan>•ii!'IJ A2 receptor l Wl.Jfll>il>i~ cyclic-AMP 
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Calcium channels 

Adenylate cyclase, 

G Proteins, 

Protein kinase 

Borpit Klangkalya 

c.Jo'l"a"aUlJil,tliloflB~mf?is fllil voltage-dependent L-type calcium 

channels, N-channels ua::: T- channels u<ri1:Wih:.Ja<?iti P-type channels 

fll'l hlfo tlililfl B i>l s.f t uu nmmujj mnH'rn vi IJ fll'll'il,llJlJB~ calcium 

channels ttil"tvllJ calcium influx ~'1hil"tUU~lJlilillJ~jji;Jal1hnlilmfll'lUBUm 
t!lu illfll'>il'n tWol'l.t, fll'ltvllJ calcium channels djjszjmulh 16 ii'1hHl'la' 

1. ,,,~, --· .J~ ·1· 
lllfl\'l~lil mrna n Bi>lBil •1m um"a"nOllil'H fl1JflU1!1,na1mnlil mfll'lllfl lillJlfl 

~alil 1 ul'l'mlil<1'l1~11Hvi'~1J . " . 
mii'u~~ calcium channel jjc.J!lillilillfll'lOB\m11ul'l'mlil<l'l11vi' tliu !1"1Blfll'l " . 

.i'u il'n 'l11Jir~alililoi'l1vna1ualili'l'11ilirn~1vi'vi'1a jj'l1m1ui1 nimodipine olil 

mm'lsmrnrnilos<Js.l tta"illilm'lnau hl~IJ 1vi'vi'1a 

~ ~a v 
r.J!l'l"U"<llJlJB'tLailflil!lilillilil fl'l"G!lJ adenylate cyclase tWIJfll'llilBU<llJB~ 

vis receptors llilmvl:w cyclic-AMP Ltvli;Jl'l'l"a"m1?is fllilfll'll'il~llJ l'l"1fll'llilBU 

tl'WB..:i!J'le:i p-adrenoreceptor, adenosine receptor ua::: prostaglandin receptor ~"1 
Bl\ILUUfll'll'llilfll'lmU (coupling) nu Gs protein tliu wui1jj~1mu mRNA 

11tl"1 a-subunit 'l.lfl"1 Gs protein a111a~ 

lu'l"a"m1ttsilmrns<fjjmmmm'll'il~lUlJB' protein kinase, aoicl1u 

th"flilU Ca ~"l,i;iavJBfll'llilSUillJS~vlS receptor lJUlilvll' 1 
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.. , • d n . . . , ,. 
li11'.ilUI 3 fll'.iLtl!Jl!Wmm '111111• alcohol mtox1cat1on' 

Antagonist 

R015-4513 

Caffeine 

Propranolol, Zimelidine, Lithium 7 

Ibuprofen, Amantadine 

Charcoal, Gastric lavage 

Dialysis 

Fructose 

Thiamine 

&\Iii iil'll i.J1'ii~1 lJ u fll 'lU eN ii' u en fll ':itl fl'W I'll~ • 
'lm11~ 1'llmT11'il11ii'uwlil~~vn~ iin 1vl'11ri~~ • 
~~1ll'il'l'WLL 'l~lJlfl'il'WLU'WL'tHil 1'ti'1lluil'llil11ii' . . . 
llil l'l LU vn~ a Ei1~ ~~ 1uW'a~illl'IM111ilvrn1 il 

• • • 
d • • d 1· 

iilill'VHJ'U ']'l1 lJ\il11'1 ll.Jfl<l Iii en fll'l'11l1J I'll Iii 

n'il~n11tiW-111s1 ti ri11l.J~1:wiJei1 u~u Iii eiu • 
fll':lfo1'11~1l 1 U'il\JMl'l\il~lJ iil'll 1lEil~<llJU'lW • • • 

Reverse benzodiazepine agonist R015-4513 

alilmmli1<1:1rn-:i 1!ii'u1-:i 111iili.iilf.Jaalilm>1i11111umru~ 
1!ii'-luu a an 1111 a cl"'!lm il ~-:i ( ~'l ;i a'll a'l 11aan a 11acl" iii a 

d ... "'""' 1' . WOIHH'IJaa:W:Wlfl!Lll"1ll\I :WLilWl"L\ll"'iMlilfl'.i"UU • 
benzodiazepine-GABA) fJllLU!lmM R015-4513 

i'iil m1•'llilnn-:i1aLLa"a1\l'ii111'i'11iorn1m>iin 1!ii' \i-:i 
i'i-:iilila~1nlil 1 um> ltl'ati1J111 

" 

ail~rnm'.inil<1:wa-:i 1!ii'u1-:i tta"m\11h11alila1m'.i 

·1rn-:iil:w 1!ii' ttliiilm1:wL~U'lITTflfll'.iLOli1f.JOLi:111 1'111m11" 

1'i'1 l\ltvl1JiJlil~'lM1" 

LL unh 1 Mi.tl't~ a'.i".Ju LL aa rm 111rn1 maalillJln 

ni1 0.4% M"iaiim1" acidosis 

L vi1Jm>ti amLaan a 11aa1!ii'u1-:i ttlii'11mli1~-:i jj r·rn 

LaU:Wlfl 

Wemicke's encephalopathy 

1~1lLU1MlJ11'11unl'l1.1\il1llfil'l'11l1J 
1rn1.1na1111<i' 1L~'iluo'lil'il'iluu n~lJ~uui1il • • 
u'lzil'l'lilm·mm~ua a lilill'lmn~a\ilu1'il~ 11ii' • 
LLOfl~lJ benzodiazepines 'l1l'l1.1'l 1uiiia • 

. I d ~ 1 phenobarb1-ta 1'111l1J ']!Jl'li.11\lVn~ 'UUl~ 
d ,J 
rm~ ( 111T>l'l'l1 4) 
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tfii1uil~nu111,~11a,1 llilll 
' 

•th'! ti'til lil i:Jmlla'i11 flfll,~11 

L ii aua~O'llfll~~llilil Llil!J 
' .; 

olillil1lllil!llfllilll ua•alilml 
~ .; u•rn 11 il'll\llfl n11lil1J 

' 

111 

Disulfuram (Antabuse(R)) 

Calcium carbimide 

Naltrexone 

5- HT agonist, 

Serotonin reuptake 

inhibitors: Ritanserin, 

Ondansetron, Fluoxetine 

Acamprosate 

Borpit Klangkalya 

UlJl'MtaU1m1 aldehyde dehydroge­

nase 1h 11Hifl1,i'l•il1J acetaldehyde 

dd ~" 1·· 1J10L1J fllil1Ji'l~1ua•Lfllil fJaLo!I lil LLfl 
' 

fl1fll1ViU1LLt'M U11ili'h1'1• fl~'U 15 

mL~a'U LLU1JV1il'1afl h.i°'U rivmwaa 

~1J~1 lil1w~1 <i'rnl'U trn•m11Jvl1Jlai'it'l 
' 
~1\l'U lllilllilfl 11'1 hLlii'1J~t'1~11'11•Vi~fl 
a1Jrna1 fllilfll1Vi1!1 '!i! '!!mta•fllil!Jlfl 

ii1Llfoii'ilil M 1J!Jfl\l1fli:Jma11vl~mh1 

tta1 <i'~ih".ll)!mtl~ii'lmi\'um~'U 1 

~11J11JIJ1fl ~~ii'1ia~1ii'lil 11Jfll~ 1il'mfl 

11'urY1Lfl'IJ hif aldehyde dehydroge­

nase LL\JUfli'iui'iu11ii' iiNoo•!l•~'U Lta• 

iiNataail'aaflil disulfuram 

a~ reinforcing effects 'llfl-.1 

LL<JaflflllflGl V\l lttolilfl111Jlii'iMfll1~1J 
tvim1a1~hl~1J 

nii\'1iin11~lilaautl1•ll~5n1watj 
~ .. 1 . .J..J ' "' mm a lil fllolillJ 1J fllj IJ~ lil 1J a !ll~Vi'U n 
LLoi11J ~u1an'11tla~1iioi1~•1flmi1Jlil1u . ' 

h'11J~ ht! 11ialil reinforcing effect 

' ' .. wa1trnanmrna LL\ilolil tllofl!llfllillJ'illfl 

ti 
;.J~~ 

o• au fll o om L fl lil flu ill fll o o ii 1J !11 

11il!lfla 1nm•m1J~1•1J1J GABA Lta• 
' .... ~.J 2+ 

!l\J!l~~ glutamate/olil Ca flux 
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111 
.d !'I "" ..., I WiluiMl1'1lfl11Llllil Benzodiazepines 

illf1111lil'lll'l1 

Phenobarbital 

Phenothiazines 

Haloperidol 

Clonidine 

Carbamazepines 

Propranolol 

Phenytoin 

""""' .,... v... ""' ""'""' .J ..J""' 1iJfll'l':Hl131i:JIiilil<I'llB01 iJ lllN YI lJ 
u ' 

m'l 1 'll'mu1m1<l1fl Bm'> 1 '11'm~ii11 '11'ii m'> 
.,j .,j • 

a~<llJ'llB-< acetaldehyde lJ10LlJBlillJ'!'>1 'I'll 

1 '11'ii Blf11'J~hiau1UlJlf)~~ hiBmO~lJll°'lB 
1un<l1~1J1in 11lli'liirl'ii1lulil'l1u1J1n l'l1'lBl'i 

u 

1 um'JlilLL<l'IJB-<LL 'WYIUBU1-< 1nffiilil mffi'll' 
u 

calcium 

carbimide 

'liin1'lri1'!lil~llii'~ul'l111Jaut~lJ10 
flBfll'> 1'1l'm~BBnq11~llim~uu reinforcing 

.d .. ~ ( ) L'WB<llilN<lBl'>lJU!Ll'l<llJ'!'ll euphoria <llil 

49 

ihh" 511 Jim W Oi1'llm1 IL m ti ill fl11ll fl~ L fi VI \11 fl 

m~aV1rmi1 11~ihlum1mnflq11~flV1flw111uh 

l1~il delirium tremens 

aV1mm~ 1~m~a1u m•aV1mm~ilfl 1~ 11~il 

l'la11lmoiouii'1nnfl ua•a~ hlilii ill;JmJl flVrn 1 u~ 
ibuellila~1 

' 

t.l1'<iJL~JJEl101"i delirium tremens 

l'l11lJBU1f1~lJ (craving) llilfJIWi~ Lia~ 
allJTrnu lil'l~U~L1 ai~1u~lJ a'J1BBf1 hJ11if 

' 
Naltrexone Lll'\J opioid antagonist ~iiNa 
,'V..rQ.I I.di .cl-JI 

L'\J'IJB'\J lil~~~f1<111M'l1U<l~LBU\il L'\JlilB'\JlilB 

5-HT 11a~m acamprosate lil~a1t111lum 
.,j 

'l1-<YJ 4 
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I 'lllljU<l 1'1-1111".i1 'II 11allrexcme 

m mi :iJ :iJ ii iii u 
' 

,J w o 1w 
l'l'i Ii! 14 <I 'l'H'i 'IJ tJ l'lifll 11 <11 l,J l"HI 'lJ 

opioid antagonist 1um-,fmflwm\ilmflcil.J 
" . 

mrl'Vlu 1~ ailmu lfo~1 luu'l'lm11J~~ 
'Vll-lw1 u11'lai'lil'

1 
faua"Jtl1rn:::tl al.Jm 'llll.J . " 

4 "~ 
L\ill-lfli'lfl 

1. 1th1'lSm"i~'Vi1h1ilm·arn\ilmflci:i; • • 
ua1'11Ju 1~'11uil 1tl~u\ilaum111 au'Vleim~u 
( 1iu 3 1u) rnm:::'11Mfuw~ilm1l.J.f\l h • 
,Q.J t" ·1· d ~\llJU'l'l'il:::<1aum \ilm'l1 1rn:::wu11 \il1;H1\il 

1 u ~&l lil m ~ :!hn?Jw lf u IN M;; a ii 1 ii u., i)ll u 

il'li'll.J 

LL 'l'I 11lilil'l1u\11ui1~1~·mu '>'llJlflfli1'l'5 • 
"" .... ""'""'""' d fll'l'l'I fl lilU LL<l:::l.J1l'ifll'll'l'l:t:<l\ilffl1 lJ 'l'WLL 'J\l • 

<1'1 lli1'1\il!'IL'li'~11-Jilum~u 1iu clonidine ~\l 
il~<1<11i1Blfll'lll aum 1~a1uV1rl\I 

• 
3. 'l'l<i°'l'illfl~'W\ilCl'IJfll'lllBUWe!l'JlLL~1 

rJl!Jl'>fl 111' naltrexone lila 1tlt~m hiilBlfll"i 

flff!Wl LLa:::<ll!Jl"iflUeNil'IJ 1i.J1 Ml~fuw<i 

'llMmflcim.rn1VJmdaflau 1 tlwwafl 1 lJu • 
m "i u fl\! nu ii 'll m fll 'j fl <i' u 1 t1 &i \il l'mi'i a fl ~'I 
t lJu A11 u <i' lJ t VI <l1'll a\l'lBm'>f fle11ffi'li'fla1 u 

" 
il'l~UlJ (Li'!.lfll'lL?i' methadone) 

1 '"" ,.( "'di1otj 4. Naltrexone lJl-JQl'llH<IW\illil 'l\l lJlJ 

ii 'I! V111 u ~1 u fl1 'l\il1u A jJ fl1 '>-l1 V1ti1 u • 
d 

L'l'll-JfllJ methadone 

d 1tlu B 5. LlJfl\l'illfl naltrexone !'JU!'l'l opioid 

receptors 1~vmnciu 'Vi1 l'111m\lnui1'!dJ • • 
H <l"iU fl11J fll'l'Vil\llu 1i11lJtl n i)\'l) iM~l\l fl1 a 

VI;; fl hi ti a u <l ~1 u ifi ~ il fll ':i i'l fl e11 m.h\l • 
tj 

<J:::lfll'l\il'illfl National Institute on Drug 

Abuse (NIDA) LL<l::: Special Action 

Borpit Klangkalya 

Office for Drug Abuse Prevention 

(SAODAP) ·nmf'lnciulil1'l 'l~1~fum.1 • • 
'l~t1 "·20

"
2 

1iJvmwmllu{1m1 'l'llila"l:::uuau 
,,_, ,,. 1 61 ... 4' .J 

wuq \ilfl'l'll"ifl rn\il-;;-;;.n 'l'l';!fl1:::uuau '1 tJfl 

11u1u.,1u~1u~1'1i'm'1lt11\il 300 :i;n.1um-; 

'l'l\il<1eiw.mm.,fne11 hfl a111 wui1iJNmal'J 

Will'llmi'mu 'Vi11'1l'"l~mu'lla~ serum trans­

aminase (SGPT) <l\l~Uthn.nru 3-19 • 
1n1'1Ja~-;;::\ilutlni)I ttlilN<Jdmu 1t11fii'tdei 

'l'll'lliltll W<ltll~lA1N~ihl9ru 1fii'wi [llfll'l 
' " 

\il~'W 1a Elll~l'IU tl1\ili'l'l1'1~ ~ufiu lJu\l~ 
Yimfl{1 'lli1flfl~1<i M"i1rn1-;:i;uf1al'l tl11i1 

.J I ""1.J ~I 
Ll.J[)tJ ll<l~fl8ULW<IEI '11\11.Jl~fllfll'lfll'illu'W 

.J.J 91 I w «11WS .J 
fl'!.l'YJW1.J1.J1\l l'll'IJ 'l'leJ\lWflM'Hl'l'lCl\lLi:il'J l1.Jfl • 
111'1'11';! t'foui'l'l'ti~ M~\il'l'l'.Jlil 'l'l'!.111~1J • 

~I • <l lJ 'l '"1 .fll '1'1 '1'11'! L W fl <I \ii <l\l L u 1J 1i11J 

-"' d_. u ti d , • 6. U'lJMll'l<llflqJ 'l:::fll"l'l'lm'llS~fll'l b'lJ 

naltrexone Ailfl11lJ~1lJiJ<J'lJB~WU11'1 il·nu • 
\l111~W1.Ji1 WU1tl fl aum1'l1 flt U'lLLfl'jlJ fll"i 

" 
<V •Ill I .J.J !;;$ 
'jfl1'f1\il <J'!.l'lll\ll.11 n mu Vim rn fl~'ll fl N GJLi:itJ 

' d 1 w ~ '!'I ~I • 1'1111 \il<l'W a fllL'Jl'IU fll';jlJllJLi:iEI Lu'Wlil'W 

~ ' d ' ~I 1 '1 vu flfl<l1UM1J~111'il:::Lu1JLW"l1:: lJ \il"l1.Jf,JGJ 

Li'l~l.l<l'll'illfl fll"lfl <lu 1 tliawmfl cium11Vlu ' . 
an ( L dfl~'llfltl~N~'31nu H<l'llCl~l'llflcilJ • 
ua1'11Ju) lil'lif u fll'> 1 Mfll'li'lfle11 fll"i'il~ t'l 

" 
I .:II <V <V 

U<l~fl1 )'lJ11J L VI Gl il'll fl wrnu i'l':i1 Lt<i:::<f~\il lJ 

~~ ilu'YJUl'l'l <1119 'IJ m fl ii)~ iJ'l11'J~1u~wui1 
ti 'l::a'l'JiJ.fllW'lJ eM fll'lf f11'11J~ 1 U rJ'i)I \ill'Jl fl cilJ • • 
m11VluM~fow&l1i1<1"l11fii'~<l t viu~u ari1~u1n • • 
td a 1 'li''l11.J nu~liltllulil'l'l"iil 1~fu1111i11'J 
1 VI~ a ail'u auu'l1flil~fl1.J22'""' • 

mh~ hnlil1u 11111'1i' opioid 

1 "o'I d~ ' ':ll l antagonist U~u11J'l'l\illilCllfl~lJlJfl':iVl'W lilt! 
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~!i'\li'hn m·>trnum mhf u il' ui11 llu'ltim'l • 
~L~U\I ~\lfll'il'il~ L'llLvi'v;iw1~ilut.l'ihu 1u h\I 

• • ' "-' w • Q "" 

Wl'JlUl m 'YllUU LL:IJ LLlil Lilfl<'ll'lfll flU!Jl'll 1H 

u~M'l'lm 1 B\I ~1iJ11il' ail'u auu 111'1 'li't1i1t11i1'l\I • 
L Vlu\I LL~ WU mL ti~ 111'1V'ilut.l'll1!J~1'1fllill'Jlfl " . 
<ilJlJB-:i'Wuu<i'1 liJ~1rr:h 7 1u tt~Blil'l1'il • 
ilam1~ 1iJwumfl~lJil' tt~B 1iJi:lmm'lmm 

.J • l do 

EllLlJB'Yll naloxone challenge test LlilfllJlill 

1~au11~ av a '11'1lJ1 v <11 '!1{u ~ll1u~if,mm?M 
i'llfll'lt!B'Wm atj fll'l 1'1fm 1 umru1'liuif~\IU 
1'll1'1l'nu~'UlilB'Wfl1''mB1JW'tlfl1 m1i1'1!L'U~'U 
lilB'W rn'lilllillilllJ Na 1 vlai'.Ja"ilurn'ln~u ltl 
- d lillill'Jl 11 fl 

• .. ~ ,, d d • 
'l! 11 '11 lil tyu'l~fll"l'll'W\ll'I m'l'l'111'111 lJ 

1 '11'1 h ilu ~tl1u ill il 'Inn ~tl1uwm m lJ fl au 

1tJ1'1l'iJa-:i'Wu 1<1hau 'l1~m1JG11viu8n1u 

tiu1mill1J 'ildiJ1vi'{uNa~1m1i:lri il'Wfll"> 1'1l' 

naltrexone LL~NU1Uil1'ilWEJ11'J1UL'VilJ'll'UlVI • 
' -~· .¥ 1·'d d 4d 'l!iMl'JlflalJlJil'l.,'U'l!'U u1lfll'WiJLil1'1fU~ 1il • 

m·;i'liuif L 1'.lu aum'l1l'lmn L w·n~ 1iJmiffrn 

1• d1·~ - ·~·· mu i'llJ lil LlJ il V)'j1Jl'J1 Lfltl'l!tl111l'il~'l'11 L '11 w 
• • 

U11'J:/iari 'lllJVl<lm '11~"1'111£1 h ua~Lafl7l'llil 

lvi' 

d "·" d1 •• B'U\I ~u1fl'l'l \ll'>U naltrexone 1'11"> 

lvi'{uum'l1~ au'11~a;11V111l.J 1'11'1 l'il au1\!Gii1 
d."i d • ~. • ~ • ' d d 

i'Jllll.Juty'l11LlJ B"'illl u'U\llB\I L'lll'J1fl~lJB'U ']'1'1 

i'.itl{jii~m~ailu 1!il 1iumttri''l111il LLrl'li'il'l 

s •.1 d • ~ •• ~. ' 
Ltttl LLflu1VI LLa~UJBl!llu'Ulilil·HtlfllflalJ • 
lJB-fwu ( L'li'llfll'lNlllllil) ll~WiNLL'il\l L li' 
LL wmf ·foa~tl~U'll'lll VI m \lll lJ 1'111 :I.IL '11 lJl~ 

• 
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11ll'i1m"l 1'1l' nal!rexone 1uf11'lW1tl 

qTIB'l1~aua'lilun1'lil'iviu1nq:1.1:1.1aiwu'il~ 
w1ulJ1inuni1 25 tlmh 1rn::ilrn'l'l'llilaa-,i 
II} 21<v .J "'4 d ' • 
1tl'l01:11 Bl fll ".i il 'W '] l'l fl !J1fll'l1'111il11 'Ul'il:: 
.J \ti .,., • l ""' 
Lfl!J1'l!iNfl1J'l~UU opioid L~tl L'li'l'il\llL.fl'l'l 

m11J'11L~B1J hm~1filuau hl'liuil'i'lwu 

LL<id'lAel1U (~\l<f1UlJ1fl 1i.J11iJr-J!'l) LLmU'Vl 
d ..., • ~I 

lil11lJLflfl1flU naltrexone fl!l'Uu 1'11'1.1990 

n1iJ lJU l'l 1'111lJ1vi fl GiTl n'l fll 'l L '!11 'll Nm VI <I'll • • 
LL<l~U'l'l\'111 lJ L~ l'J1 OU fll'j~fl 'tll ~m VI '!'ll f\li,j 

lJU'l'lV1111Jl\llmh11l'l opioid antagonist 
20 42 w ..... ei w 

LiW ' 'llBlJa<l'll1J<l'llUf11'H'fl naltrexone • • 
1u!>l'&it'l11"i1 ~'luu1111'.lu1~<1'11111iJ~ihau h 

• • d •• 
1'111lJGl'W1'il 1 UL "l B'IU L ~lJ'il1 fl fll".i 

a'! wmwui1 N'il'ivi L!l 1 'lB'\J ~hi'~u fll'l{m,i1 • 
w ""1 d 'V 

lil11'J naltrexone lJfll''lVltl<l'll<IV!a\I 'IJB:l.la ' . 
f11'li>lfl1flU'l'11Jl'l'l'llil'l'l::uu opioid Ltl'Yll'l 

.... ' d w d .J'o<>1 
'flj q lil fl'l'l:l.I W1J11flll'llil1'1l q l'l1i'l~1JU'UlJ W a 

3l d 
aviwq ill fl'>'llJ rn-;i\u "l1:1.1'1'1'1fll"iVI 1.1 

,/ .,d <>!W ,;f .J "-' 
LLB an B l'JB <I Lilel lJ'll 11 :I.I am fl'l!'llLfll'l1flUfll'j 

" 
.,( ' ' El a fl q'l'l!l'l! B'ILLila fl B !l il am B'l~UU opioid 

w'l 11ii'n<i111l'ltiau1111!1d11<i'1 ua~111nwa 

fll'lLM naltrexone i'ua~ 50 :1.1n.Li'luna1 

12 atJvi11'f <lllJl'lOaV!Slil'l1LLOl::tJ~lJ1tll 

'llB'lfll'lfltlU 1 tl~lJ<l'l111ii' <1"11'1111.l'ffifl • • 
Bfllfl~tl (craving) 11ii' fll'l1'1l' naltrexone 

L vi af n't11 r.l'&im <l'l1~'111ii'fu n1'l{U'l B'llll n " . 
FDA 'llB'l<l'11~,!jml.l~fl1L'WU riff.1995 'Ila 

lJ<lfll'lflfl'tlll'!atiB'l naltrexone Lt1'l::t1::~B 
" 
mil81rn1n 

12
-

18
'
21

-" 1rn::i'lmfl 1 u~tl1a 
' , ' .¥ 'I ·' " d fl~lJ L'l1qjlJlfl'l!'U LVl!J<l~uLLa1 naltrexone lJ 

Wa<IVlfll'lflaU 1tJ~lJ<l'll1(1} LL<l::LLif'il~fltlU • 
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<V :: d 
'il1flfl1'lUU!H'l::uu reinforcing 'l'lelilU . .,. ,;: 
au a\lm mwa fl a aa a u ilfl'ill flU i:.Ja'll a\I 

naltrexone U'!Uel~il 11.l1~'11~\lfl1Tl1Um H'm • 
LL~nama-:im1t1'>::u::na1 fl1'>"i'fl1fl'il:: 1~i:.Ja 

~ L 'i'iti?l'u Lrl a 1-M~1t1 i\'u".i1im.,'l'11'1'5mu1uw 

(coping skill, psychosocial support) t?iu 

L~t11nufl'HUfl1'l1'1i' naltrexone -lfl1'11N 
u 

i1 iy 'l11a1 l'l IJ!'ll a'l".i1im">u1 ti w-lfl1'11 

~1 'li'nu ii ti a1 '11 :Su NU1U~WW m fl <i"" a{YJu 
u u • 

flilfl1'>'111Ufl~U 11.l&iwm.J'1iin Yi1 lli'~u 
ma u fl1'l"i'fl1'11 il ~11ti '11tl1 u L tlu L WU\! <bu 

L~fl 1'lla\11\l'il'j1u1nmti'iliy'l11 m'ltl1".i1i 

fl1'l"i'fl1'11~1U opioid antagonist m1'li' "LUU 

u u1'1'11\luf.iuw~ii1'il::?i1mtti'iliy'l111~ a1u 

d u 1 d .J' ~. d 1·' '11U\I '11<lflfl1'l UL'HM'IJLuUL'lil\leJ'j\I uel'l\I 

m flam'l1'li' antagonist 11.llla\lnuil111'a1"> 
I d'~f ..( d ""' 

fl~ IJ IJ il'lTIU fl ii fl (j'l'lll am (:.J <l'l'lL fl W'ill fl fll'l 

Lll'W !Jl La'W &i m LL<l::'11i''lil'il::Yi1111''11 !J m Lll'W • 
1 !'I d .,; du ~· i1 •4 m L'W'l'l'fm LLel<t\l'l'IU\ILUU qj'111fl~~il'>1!J 

a::tlium".i1im'l1.li.ju&i t via 1 iil a1m'lti aum 

• d 4 ~ 1 ·" d J'I Uil!J'l'lllm '11'liltlilU'W1'1m mt'l1'1'1llm ufl\I 
' ' 

ilum'lfl~u 11.lwmmiifl 1~u1u~am Lm::~ 
' 

a1 l'l "'l~f u ~111J~11J il a'i11fl N'tl1!J~~am 
•• u ' 

Borpit Klangka/ya 

• u .J' 1'1 i1 u • w dd ' ·' "' ~ '1Jil'l1<l\IUL uu 'il'il!J lll~qj'l'ltl i:.J amau'l::<t'l'lll 

.fll'W'll il\I fll ">f fl 1'11 au1\I ~'l trn:: L tlu i1 IJ!'111 
0 .... d 91 ""'""' 

'11'11'lU naltrexone 'IM'il::m il'l'l111llfli'l 

.14u4d '1·' • ,_~ u{]Uel'l'JLM!Jl::ll!Jmil u L'll'Wfl1'H'lf1llfl1'l 

m'l'5mi.hum~1t1~1!J ttlu~u 

cbuiliym 1 um'lffl1'11 ~WW'!''l1Ju 
' 1·' •. u d_, u ' ,.J 

LLelflml\lilflfl u 'IJil'illflm'l'l"l~qj'Wl'il::eJ~'l'I 

1.l':i::a'l'llimw'llfflmm'li'a1uM~\I Lta::m1t1 

reinforcing 

opioid, glutamate, GABA, 5-HT LLa:: 

DA LLa::fl1'l'WUi1 naltrexone llllfl'ltlam 

d 4 u 1·'d ~1lt1ilt11flm1J'!''ll !JW L1<l1M1Uflau ueJIJ 

•• ~ dd1· ·1•4 "' Lll.'l::amu'l!Jltl.!'l'lmti m 'I'll M1Jfl1'l~1fl1'11 

'l'il\11 U'll fl\l'l::UU lll'lft'lm::LLCIU'l::lll'l'l~l'! 1 

'l::uu reinforcing Ltarna 1fl~'l'i11 itiimm'l 

Lll'W&imua::mfl1'ltlfl'WU1 fl1'> 1'li' naltrexone 

-lfl1'l1N°&ima'l1~\I L U'WLL u1m-:i 1 '11i.i~mA'mfo 
u ' 

1Ja~111J-il'11i.i 1m<i1il' Ldailm.,Yr\ilJmfll'l 
u u 

1 91 ,;: 91 .J' <::I ""' 

'If mu fl11\l'll11\lt11 fl'IJU t1">1ua::Lil!J m'll a\I 

".i1i m'l1.li.ju&i~'l'i11 '11'1~ ~111J~1" il mn fl~ 
tl1u~~am ".i1im.,il'nii1'il::tl111.lrim'lffl1'11 

' u 

~ilu'l::a'l'JG.fll'W ':i11J 5'!m'lU 1MflUUqj'l11 

u 1· 'd d • fll'lflaU um1J'!''l1ilflm1!J 
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