
,,,111i 111ilt1'>nu1 

flfl 0 1nurl 3 n,U, - O,A.2520 

... •2 l . 
D"Jtf\Ht • U"J'l llflV 

1 ... ., • .,,... .. 
ll'lfil":l'lf'l-.iPI L ")'lffl'laPl"J fil'1J:: LU'fflVfl'laPl"J ""'"J'l'lftlV'l U'l fl mn ~tlV'l f1Vlli191fl 

2
h"11t1tl'lU'lf1alJ L~iJrt"J::a\1~"J'l11D\1~~ 17 (); LllDaD"11ft1rD\1 "lt1"J"J'1Jlti° 

3 ... ~ -fl'lfil'l'lf'l L fl«11":lt1 V'l 

" " ... V'lPl'lUD'lft'l.,Lfl"J'l11UPI tricyclic (tricyclic antide -

.. .. - ... .,,., ll ~ • 
pre ssant) LLfl :: tl'lPl'lU il'l ft'l"J L l'l"J'l'llU PlflDDOflt16VUV" L DU"IJV2l monoamine oxidase 

(monoamine oxidase inhibitor, MAOI) 

~"fi~L~vn~DL~UV'l~'lUD'lO'l"JLfl;'l;u~ 2 (second generation antidepres sant) 

vi-!D 1u i1 2 LlUU 

1ii Li)u tricyclic 

. 
L11U 

Li)u tricyclic D~lul11 Li'lflilflPl'lll L'lfu doxepin Uil:: amoxapine LUU~U 
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ttqttli ff~1A''!l 1fl'un ~mi~?l'ltl ca techolaminergic Ui'I:: serotonergic 

. . 
"l'lD'lfl'l1A'l~1 ~D~ major depressive disorder 

norepinephrine, dopamine t-1'1D serotonin i'!Vli'l~w1l'nunt11
1

n~ ( 1-a) 

postsynaptic Ldn~~'lfl L Ofl desensitization (4) 

transmitter 
... 
t1 

. 
receptor _ VID transmitter i'!Vli'I~ 

D'lfl'l1 L ft-i''l110vi~ L i°tJn~'l "high output/low sensitivity depression" 

" " . tJ'lA'lUD'lfl'l"J Lft"J'l1tlU1fl 

,(reuptake) 

(4, 5) 

(imipramine Lrn:: ami triptyline) J 
DDflqtltl 

norepii:iephrine serotonin 
..I 
tl 

ter ll"lnn~ -,1ufl 1 ui'I ::£1r-iati-, ~ L ~v~w!J Dfl"l'lll L ilufittu nvn•'., if~ D'l ~n1l'1£11.l"J::1 u111;~; -

wrui'ntt'lD'lfl'l1 L ff-i''l1fillilfllf fl"l'lllfh1tlnPi~D~ neurotransmitter Lutn ::i>U'l~ 1 ti (~n1'l ~ 

fl 1 ua:: 2) 

. 
L 'lftl 

Diagnostic and 

Statistical Manual of Mental Disorders , Third Edition (DSM III) 'llil\HUJ'lflll 
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sive episode 1~~' 

2 . 1 

2,7 ~llil~Ulfi R11UR111~1 

3. "1iN 1iii1wnmrn\JNf!H1°atJ<J ::~1tiHiH>U 'if"' lu
1

~illilR~il\Jnua1·rn'1iua::ttf1llifl<J"jU 

NliltJnAtu~ru::rimma::Ha\Ji1a1n1., Lf'li1 (1111uHan Lnru'1tia 1. ua:: 2 . ,j,"';u) 

4 , ~J1vliiflR11ur.l1ittJfl~tll\Jill.,U~~1unu schizophrenia,schizophreni-

form disorder H~il paranoid disorder 

5, liiLnlil~ln organic mental disorder 

(unipolar type) 
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Norepinephrine 

Imipramine 

Doxepin 

Maprotiline 

Amoxapine 

Trazodone 

Nomifensine 

N/A = not available 

Imipramine 

Doxepin 

Maprotiline 

Amoxapine 

Trazodone 

Nomifensine 

qt1 ifn1-, gufi" 

imipramine 

+++ 

++ 

+++ 

+++ 

0 

+++ 

* -..nn (s) 

NE 

cxl cx2 

+ 0 

+ + 

+ 0 

+ 0 

+ + 

0 0 

NE = noradrenergic receptor 

mACh muscarinic acetylcholine 

DA = dopamine receptor 

mACh 

+++ 

+++ 

++ 

++ 

0 

0 

receptor 
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Serotonin Dopamine 

+++ + 

++ N/A 

0 + 

+/0 N/A 

++ 0 

0 +++ 

HIST DA 
Hl H2 D2 

+ + + 

+++ + + 

++ + N/A 

+ + ++ 

0 0 + 

N/A 0 N/A 

al, cx2 = alpha-1 , alpha- 2 adrenergic receptors 

Hl' H2 = histamine-1, histamine-2 receptors 

D2 dopamine-2 receptor HIST histamine receptor 
* (6) N/A = not available '-nn 
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a~ununu depressive episode ~lfl' (bipolar type ) 

(ortho static 

., .,, • .ol L'f .,, ~ • • J 
Vl~IUDlfll~Lf1~11Ufl 2 uNa~•~LnV~Ul~DVI~ L ~U qflD anticholinergic 

. .,, ' . 
L ~U imipramine , amitr i p tyline (a - 10) ~•DVl~ L~U t razo-

J .. • ' ( ) ' done ua:: nomifensine ilqfl6 anticholinergic ~1n11VTlUU~fl 11 - 1 3 DUI~ 

nomifens ine ' -U~ill"il Ln~ a cute 

v1A'1 uD'lfll~ L f1-i'1iu~ 2 ;{a~ffiy 1fl'un amoxapi ne , bupropion , doxepin 

f luoxetine , fluvoxa mi ne , maprotili ne , mian~erin , nomife ns ine , tra zodone , 
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Potentiai Advantages 

Doxepin : 

A. No clear advantages over earlier A. 
TCAs B. 

Maprotiline 

Thai J.Pharmacol. 
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Potential Disadvantages 

As cardiotoxic as earlier TCAs 
similar morbidity, mortality 
potential 

A. Selective noradrenergic agent A. Seizures at therapeutic doses 
and at overdosage 

B. Reported early onset of action B. Similar cardiotoxicity to TCAs 
c. Unusually long half-life may 

prolong any toxicity 

J\moxapine : 

A. Selective noradrenergic agent; A. 
some serotonimi metic effects 

B. Metoboli te has neuroleptic B. 
activity 

C . Low cardiotoxicity in overdosage c. 
D. Reported early onset of action D. 

Trazodone : 

A. Selective serotonergic agent A. 
B. Possible benefits in patients B. 

with anxiety 
C . In ove rdosage , low risk of 

mortality and morbidity 
D. Low incidence of anticholinergic 

effects 

Nomifensine 

A. 

B. 

Potent dopaminergic and noradre·- A. 
nergic agent 
Possible benefits in patie nts B. 
with retarded features 

c. In overdosage, low risk of mor­
tality and morbidity 

D. Few effects upon psychomotor 
performance 

E. Low incidence of anticholiner­
gic ef f ects 

'!111 (s) 

Potential for extrapyramidal 
side effects 
Risk of tardive dyskinesia 
with prolonged use 
Neurotoxic in overdosage 
Hyperprolactinemia and galac­
torrhea reported 

Ri sk of priapism 
Arrhythmogenic effec ts reported 

Not recollUllended for agitated or 
psychotic patients 

0 Reports of fever, rarely ~ 40 C, 
either alone or as part of a 
broade r irrununologically mediat­
ed syndrome (liver enzyme 
elevations, hemolytic anemia) 
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viloxazine , zimelidine \UUAU tJ'l\\Afl::~1i1·nu11:: \Dflflrlu'lauh~\1,f 

AMOXAPINE 

loxapine 

Amoxapine 

"' "'ii l: ..I fJ'lufj't16 UfJ\1tl 

(antipsychotic) 

dopamine receptor 

167 

pinephrine li;rniJrrn LfiV\1 \~flUtJfll'iiHl'l~ \~Ufl~U1Jil\1 serotonin amoxapine flfl 

agitation l~U'lflfl~'l imipramine d "' • tJ'lUfJ't16 anticholinergic Ufl:: 

"4'1Uth::"4'ltl1JilVfl~'l imipramine \rn:: amitriptyline 

(galac-

. 
Ui!U myocardial infarction 1Mu1 dyskinesia 

~'lU~\nfl ne uroleptic malignant syndrome (21) 

anticholinergic 

amoxapine 

bolites 1JiJ\1V'lRil 7-hydroxyamoxapine u11 :: a-hydroxyamoxapine 

\LI'!:: serotonin V'l'lflifU'tl'l\1U"4~'11 ::1flv~unu glucuronic acid 
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Amoxapine 'l..dimn major depression li>i'mu~'rn'1 dysthymiac uri:: 

( . 1 .... , .. 
UtN 'HW'j tl H 

1$ "' ' "1 ., " ., I l'l.V ..I 1 ' u "' I! " ' u fl"hl L flV "lfltlUUtlUfl flfl1H1 flt;!U "lVJ.Ju'lJH 1 L "Hl\1U tlU lJHi'IUPI tlUflr11\1 flUWHl~Jtl "lU"HJth ::ti1U U1PI tlU 

BUPROPION 

• .,_ lJ " - d . t Bupropion tJDflqtlnUUU\1fl1"jLflUfli'IU opamine ~tl\1 synap osome 

dopamine receptor 
.. 

fl"lU cate·cholamines 

1u'r1NriPitJ growth hormone prolactin ' Uri ::n1 "jPI tJUEfU tl\1 Pl tl thyroid releasing 

1 'l'I ..t' • hormone (TRH) (22) ua:: SJJ.Jqtit1Atl~::uu serotonergic , histaminic LLi'I:: choli-

. ~ - 1 .. " Bupropion ~fl~fl~ll~1flt11'1Lf1Utl1H1"j flL"j"l 

LLC'I :;-;ij'u nu L U"j ~Uth ::SJ1C\I 

a 5Y, 

uuu curvilinear relationship 1Au£1~"l'1~1i>i'Na1un1"jif1H1 (therapeutic win-

dow) UflU RtJtJ"j::SJ1cu 75-1 oo un, /uti. ( 24) 

Bupropion an ticholinergic " . 
U tlUfl"l1 ami triptyline 
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adrenergic 

. 
( tJ<j :: 1n ru s L 'n 11 tl\'I 

psychomotor l~u benzodiazepines 

schizophrenia 

[X:))IBPIN HYDROCHLORIDE 

Doxepin ma jor depressive epi-

sode , mixed bipolar disorder trn :: depressed bipolar d i sorder 1;rrnrrn1nu 

imipramine U1U\'lv10.J1'l1Llii'r-m1u atypical depression UGI :: dysthymiac depres-

sion 

norepinephrine " . utiunTl imipra-

fl .1~ lJ " ~ mine ami t riptyline Lrn :: desipramine 111n UG1 ::<1..1qtrnuuu\'ln1'j t nunGiu sero-

tonin tltl1 OU desipramine i1\'11rvun~1 imipramine Uri :: ami triptyline U1 
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u~::u,ru 17 ~~lu~ ~ru::~ demethylated metabolite 

u~::u~ii'']tiif anticholiner-

. 
gic mn~u~~ tricyclic 

FLUOXETINE 

nau~n~ serotonin lflvluCqn~~n serotonergic receptor 

transmitter 
. 

L~U norepinephrine dopamine mus -

carinic acetylcholine receptor u~:: histaminic receptor 

sti-

" . trnv n Tll'n n 
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. 
UPI 

u • ' 
Uri ::tHJUl'l'lff'j 'l 

Fl uoxe tine 'J.fl'!llililllo.>'l flfl'l '11 L ~1Hl'lH'l"l 1 fi?J., "l:: ~U~'l1i{fl'llil'11U'l 1 u fl"J:: u~l rii'; Pl 

L nliltl'ltJMa\l~Utl"J ::ti'lUU'lU'lUtl\1 6-8 iJ'l L1J'11 LLrl ::f.1~'1 fl~'l1iJ~l'ltJi ::ll'llll 1 -3 1'u 'llCll::ti' N-

'l .:: 1 4C .,:...,u'l ••n'l .. m .. ....... d..,U"'U..;'l 'l ''I • ' u u "• L~ •n••~"v " • U'llU'lfl~'11U'liJ~LU"l'l'l1fl'lUU'lUfl'l'l 20 'lU 

fluoxetine 

(ap a thy, r e t a rdat ion) H~ilU1HUflL~1l 

FLW OXAMINE 

fiqti~ anticholinergi c " ' 1rnun-n imipramine chlorimipramine (32,33) 

Fluvoxamine serotonin nv
1

,\1~; L 111::: L ";JJ::: 

OJ\1 11ilUi1Na~il ami ne rgic recept or 
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iutJ~::vnu fluvoxamine 2 . 5 ni u ~·'lunu brompheniramine 1 oo u1111 Lrn:: flura-

ft,vtu a ~'lL1J~ (as) ~~Ju fluvoxamine 

MAPROTILINE HYDROCHLORIDE 

Maprotiline 
~ .J I 

tetracyclic Pl'lU~ntrniln~Pi<nvi 

v,ifuli~nT'~ d~un~tJ'lJD~ norepinephrine lviv lu!!r.rn~D~ ::uu serotonerqic ( 4 0 ) 

• J 
llAV,SlfJtltl antihistaminic anticholinerqic 

I 

lllll 

~ ti • 

V~UtJVn'l, ami triptyline ua :: doxepin 

cyclic LflV unn :: mi,~D~R~,vnu desipramine nortri ptyline LLa::: imipramine 

v,~u ~.n nn,~ Lfiurnt-n~ ua:::fh :::~tJCl~Cifl 'luni ::mil ai'blft,Vl-1~~1'utJ~ ::tnu s- 1 s -i'l lu~ 

nulu~~u'lu~a,~u, soy. n~,"'~~f~fl 43 - 5 1 -ff'llll~ ua:::~nn;~l'lililnti,~u~~,'l ::tJ~ :::u,ru 

701. 

Maprotiline ti1Nan,iintr1rt tJ1 ilu imipramine amitriptyline ua::: 

doxepin (41) 
I 
~'l~UtJUua:::D,n,~n1~ anticholinergic 
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myocardial infarction 

n~'ltn tricyclic L'liu amitriptyline Lm:: imipramine 'lu'llU'l~ Lifuf'itt V'lil 

maprotiline 

anti-

histamine antipsychotic LL~:: anticholinergic 

quini dine 

. 
L'll'U guanethidine bethanidine LL~:: 

clonidine (vnL..Ju $-blocker) (43- 45) 

.! l ..It "''l "" ' 'llU1f'ltl'l U'lltJ\1 maprotiline n 'l1 Uft lH'lJ 

... I I tJ 

iu~:: 225 "n . ~tJ1v~\1t1'1q L~"~'" 

50-75 11n. 

N l" ~<1..1 ' 'l •" ' l " 'lJU;;JU' ~Nrl LlJU't11J1\'ftl ;;iwrnNtJ'JV'tlU ~ 
" 

" ' ' 1 " .. 'l ~ qtJ1v~1uu1n~t1u~ut1\1 ~f'I u'lJu1~1ua:: 150 SJfl, 
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MIANSERIN 

Mianserin 

1~un' 

serotonin receptor, histamine receptor lll'l:: alpha
2 

noradrenergic recep­

tor ~ presynaptic u~1iif1r.rnviti muscarinic acetylcholine receptor lll'l::lus1 

ami triptyline 

tic anemia, agranulocytosis M~tia,LM~~ti~1~~~,~ allergic immune 

-ltrn:: 3o-so 11n . 
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NOMIFENSINE 

_I{ .. II , '..11 "'J 1 ~ ·~ I Nomifensine LUUV11ll1Uv1fl1''~ Lf1~1K-;i V11ltl '1f LUI! ~Ulll\1U9'1u ti .fl. 2520 LL9'1 

hemolysis l~L~• I 1 If 
vV1\1 ~ flV111JV11J'f),11J-

ifn a nticholinergic 

Nomifens ine dopamine norepinephrine 

I .. II 

serotonin flvUi11'1UvV fl1~ 

noradrenergic receptor a111a\1 dopamine 

catecholamine ~1ntJa1vtJ~ ~~1nLvifivu amphetamine LfivLtJiuu L~VUflUV1~1UD1-

n1~ Hl.;1'llfl111~u nomifens ine 
I I I 

W~\1fl41 maprotiline 6 0 Ltn ua~u~'1n•1 imipra-

p inephrine LLAfi~rnl'lv'J nu desipr amine Vl~v~mrn•
0

1 i mipramine 300 L ~1LUfl1~ 

" ~ . ,., tJ '"' ~ ~ ~ "" 'I ~ ll 1 h d . Lnunamrn\1 serotonin ua~ urn L ~vu Lnvunuv1vnvu LUfl1~UUV\1 a p a-a renergic 

I 

receptor nomifensine trazodone ua~ imipramine Viv a lpha-1 

' f I I receptor 6 Ln1 LLVILL~\1fl41 imipramine Viv alpha-2 receptor 
I 

2 rn1 (6) 

nomifensine metabolites 
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orofacial dyskinesia i111i' DDU L'·1~t1fl~'lt11,j'l1fA (flu-like syndrome) lupus-

'l "J ... 1 "~ -u~ ~t!VI A~Utl'lLnu~U'lA 

lite 

anticholinergic 
.. 

Utltl 

TRAZODONE HYDROCHLORIDE 

Trazodone 

(parano i d i deati o n) 

. 
L7fU 

metabo-

imipramine 
.!I 

tl'lU 

~ J 
ti 'l 1H] VI ti 

• J I I ... .. I d ~ 

fJflfl antic ho linergic LL~:: antihistaminic t1t1un-ntJ'lVl'lUt1'ln'l'j Lf1<j'l1utl 1 '11\'I 

(ss) 
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1Hlf1'1'1mi m-chlorophenylpiperazine metabolite trazodone 

postsynaptic serotonergic receptor ilV'l"U'h1 (56) if"tl;ti.;' trazodone il'qtlif 

" fli'l'ltl serotonin trazodone a lpha - adrenergic 

receptor 1~vuu8"~ alpha-1 l~~f1~'1 alpha-2 receptor u~::u1~ 5 L~'l tl;ti.;' 

trazodone tertiary amine ( LtfU imipramine 

pramine LLi'I:: nortriptyline :A"iYfJtl~if"uu,::if'lt1U'lf1f1"l'1) 

adrenergic receptor LUUni'l lnvid";{tl; t'1 L nflfl'l"J ::if"UU'j ::if'ltl 

., e ..I ,,.,, vuv "tl alpha 

fl"J'1U~U1i'll°1Au'l"Pl"J L'liu clonidine l~i'I:: alpha methyldopa (57) 

serotonin receptor LLi'I:: 

presynaptic alpha-2 adrenergic receptor i'lfli'I" trazodone 

LviilmJ amphetamine Lrn::lu'uu8" LilU-Dvii monoamine oxidase rniiilU MAOI 

Trazodone 'lti'int:t'lil'lf1'1, Lfl.;1'lu major depressive disorders l~rrn 

t'lil'] nu amitriptyline LLi'I:: imipramine lli'l ::imt'l dysthymiac disorder li;i 

Ni'll'lil1 nu ami triptyline tJ'11Ufl;Li-iil'lf1'1 ,tl'l"~Pl1U LL~"WIJ'iJ Lnflil'lf1'1'jtl'l" e xtrapy­

ramidal 'lu~tl"JtJ schizophrenia Vl~il schizoaffective disorders Ldil"'l'lf1 

.I " tlt'ltJUiltl 

trazodone 

l ar .ectopic b e ats 1~ Lnfl heart block 1 ,,v LLi'l::il'l'I L#u irritability 
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flTlJJ~uli'li1Fi'1,\'I mi-ill Ldt1fl' tone LflJJifu ui'l::fil-iu11li' trazodone LflJJ~ :: ~uVt>\'lll'l 

phenytoin Ui'I:: digoxin :A\'lt>'l~ Lnlill'l"l'lJJ u'fu11tt~-i nu-i 
. 

L'llU heart block 

digoxin (s1) 

JJ'lCU 961. 'Jfl LtJ~uuutJi'l\'lllilu Lt>u-Dui!'lu~u L~U m-chlorophenylpiperazine 

f)tl~ LLi'I:: oxotriazolopyridin propionic acid u-iil'fi-ifli'11Pivi 3. 9-6 . 3 i/, lJJ\'I 

UlllJFI~ Uilfl~'l nif ifoi·m fetal resorption Ui'I :: congenital anomaly 'lu«w{nlil -
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VILOXAZINE 

Viloxazine ls.iurrn 

amphetamine reserpine 

I d... • -tltl 'Nl.IU tJ'i'l 1flt)J anticholinergic 

L~mj't1u u1t11'1ti;1i1 LfiAt11nT'ff1~ul~ t11 L~uu uc:a::i#nliir1u1u'lml't1\I i1X1Y1;'lH'rtvirtX11"1 

1viu1'lfm"i Lfl ~llU LiiAtJ1 (enteric coated) 1rnn'11ndti\lll1'1Vl;1t1' Lfllilll1n1<Jt1"lAA'<Jtt::uuu 

migraine 

ALPRAZOLAM 

Alprazolam dJu triazolobenzodiazepine 
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(panic) 

(agoraphobia) 

$-norepinephrine receptor site 

' 1 'L'I .t- lS II -'llt>\1 norepinephrine transmitter LLlil alprazolam lh..1fJTifitJUtJ\1fl'l"1 Lnumm'lla\l 

amine LLfl~li.iuuO" Lt>u-lfvu monoamine oxidase ud'.Tt>u MAOI 

• ,.I • 
nTlflLLU~tn 

i1f)nifn"1~~u L'liu fluoxetin, fluvoxamine, nomifensine w~a viloxazine u'fu-
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'J~nilu 1 s . oo u . LiiuA'u 

. 
L'lfU doxepin 

' L'lfU maprotiline, mianserin 

· 1 . . f . . . J!'1 .iJ •. .:.. ~::1.: vi oxazine, trazodone, nomi ensine, desipramine H~D MAOI • HnH •u u 

.Jn~ t ., , "l t 1 .. ., .. I .J _<( 1 ., 'l 
u,nu~liflDH'l ~n UA'l, 'lfnU ~U'lUnLuU ,RH'l ~ maprotiline il,~ LtlU 

conduction anticholinergic 

• .Jn J., I .. ' 
L "ilnu,nuq~o~~n~,'lUilU L~U trazodone, nomifensine , amoxapine , nortrip-

tyline H~D desipramine M ~ · ~ 
Uiln~,nu 11J'iU'lU£!~i:nttA•, "~tlU,AU,111,U il,fl,, -

.. 
U,li\1U 

il,n,, L 1'1-i',;fif qtlifil~uu, ::it,n~~1ui1 1 LL":: 2 L 'Yiu ami triptyline, nortriptyl ine , 

imipramine , trimipramine , doxepin, trazodone, maprotiline , mianserin 

l: _<( .. .. ..I 1 .. • ., .J .J. •• • 
("j'lU~~ alprazolam) LUUl'lU A'l,"""L"U~fl,, 'lf"j'lUHUU1ilU1 nn~, ::uuu,::it1nil'lU-

L~U fenfluramine , ~"flil~il~ L ifu~u ~tl•u parkinsonism ~Uil1fl1,~U 

L'iiu amitriptyline , protriptyline, trimipramine, doxepin, maprotiline 

IL":: imipramine LifuPl'u 
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1. 

2. 
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