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Behind every crooked thought there hes a crooked mo]~ eule 
RALPH W GEm~RD 

The fact that we have effectave drugs wall not stop the pmductmn of better ones 
HAnOr.D E H~MWmH 

I THE PSYCHOACTIVE DRu~ 

]IN RECF.NT 'gEARS, a group of drags variously referr, 
psychm energizers, antidepressants, psyehostamuiants 
e]evato~ s has been introduced into medmme m an attex 
states pharmacologmally 

S 

~d to as the psychoactwes, 
psychoanaleptms, or mood 

apt to counteract depressjon 

A Uses of Psychoactwe Drugs 
The uses of psychoactwe drugs are lasted m Table ! T}~e use of these drugs m 

chmcal medicine xs becoming more prevalent It as estllmated that an Canada akme 

TABLE l 
USES OF PSYCHOACIIVE DRUG~ 

1 

Psychotm depl essxon 
Psychoneurotm depressmn 
Hypertension 
Angina pectons 
Rheumatoid arthrltls 

over 500,000 patmnts have received the antldepressanl 
and that over 3~ maihon people m the U S A have 
only ~r the psychoanaleptms used by psyelnatlasts 
chotle depression, so that patients presenting for 
anaesthesia for electroconvulsant therapy must be s~ 
drugs has also become w~despread in general practme 
neurotic depression They are used m the treatment' 
tension, and rheumatoid arthritis as well The anaestt 
prowde resuscitative management of a patmnt surf 
these ,drugs 

tranylcypromme (Parnate) 
aken this preparahon 1 ~qot 
m the management of psy- 
thlopentone-succmylchohne 
spect, but the use of these 
medhcatlon of mild psydho- 
of angina pectons, hy~er- 

etast-may be called upop to 
ermg from an overdos~ of 
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D~sturbmg s~de-reaclaons to alw~d 
~eeurred m pataents recewmg a~atade 
actions of the psychoactave drugs ~s rl 
lems winch these drugs may present 

~aas rs" s o c t m ~  j o x a m x L  
I 

e variety , i of pharmacoh}glcal agen~ have 
pres,,ants. A knowledge of  the nature an~l 
aandatory ff one ~s to understand the prob t 
m relatmn to anaesthes~ 

B 

as outlined m Table II (1) eompou 
oxadase, (2) co~ppounds whmh do nr 

I 

Class~ficatwn of Psychoactwe Dru~:s 
Pharmacologically, the antldepress~ints may be classtlled rote two mare group~, 

nds winch minblt the er~zyme monoarmn e- 
t mlub~t the enzyme monoamme-orddase. 

T~BLE II 
CLASSIFICATION OF PSYCHO&CTIVE DRUGS (ANTIDEPRESSANTS) 

. . . . . .  i .... 

A Monoamme-oxldase (MAO) mlhlbltors 
B Ant,depressants wh,ch a__re not monoam,ne-ox,dase ,nh!b,tors 

The monoamme-oxldase mhlbltors m current use are hsted m Table II1 under 
thetr generic and trade names 

TABLE IIl 
PSYCHOACTI'v E DRUGS--IV[ ONOAM IN E-OX IDASE I NHIBI rbRS 

= - - -  ] I - -  

lpromazld (Marsdld) [ 
Isocarboxazld (Marpl Ira) 
Phenelzme (Nardfi) 
Tranvlcypromme (Pmt:nate, Parstehn, Parstehn S-2) 
Nlalamlde (Nlamld) 
Pargylme (Eutonvl) 

1 Monoamme-omdase Inh~b~tors 
Iprom,az,d (Marsd, d) was the flrs~ compound used, but it was too toxic, wlth 

fatal hver damage occurring 
Phenelzme (Nardd) is a hydrazme 
Tranylcywomme (Pamate) is not a 

mines ehemmaUy As of March 1964 
the Food and Drug Darectorate 
Welfare that tlus drug be restricted 

N,alam~de (N,amzd) is less potent 
This drug has been used to elevat 
complaints accompamed by depress1 
are depressed 

It is chemmally related t.o 1promamd 
by& azlne It closely resembles the ampheta- 
t was suggested by the manufacturer and bv 

the Department of N,l~tlonal Health and 
to m-patient use 
md slower actang than other MAO minbltors 

the mood of patients Velth psychosomatm 
m and m patients with 0ngma peetons who 

Pargyhne (Eutonyl) is a non-hydr~zme compound mtroduc,l~d as an antl-hypero 
tenslve drug Although eutonyl mh~blts the enzyme mono~mme-oxldase, para- 
doxmally, the mcrease m catechol~mmes has not been r~concfled with the 
antl-hypertenswe action of the drug I It has mdd antldepresslant effects 

2 Ant, dewessants Which are Not Monoamme-oxMase Inh,bztors 
The more commonly used of these drugs are outlined m ~['able IV . 
Im,pramme (To[rand) and am~tr~ptyhne (Elawl) are too&fled phenothmzmes 
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TABLE IV i 
I ! PSYCHOACTIVE DRUGS---NOT MONOAMINETOXIDASE INHIBITORS 

I i . . . . . . . . . . .  i 
Imlpramme (Toframl) 
Amltnptyhne (Elavfi) I 
Dlmethylammoethanol (De anor)i 
Dextroamphetamme (Dexedrine 
Methamphetamme (Desoxyn) 

D~methylammoethanol (Deanor) as an amme ar~alogt!ae ot chohne It as behewed 
to be a precursor of acetylcholme It possesses only mtld antadepressant aetmn 

II PH~aUaACOLOCY 

A Monoamme-ox~dase Inh, b~tors 

( a ) Mode of Actwn 
The matonty of the psychoactwe drugs m current ll)se are monoamme-oxldase 

m]nbltors Increasing ewdence lends support to the|  hypothesis that the anta- 
depressant effects of these compounds are related to their ability to mhlblt brain 
monoamme-oxldase, and to the resultant increase m ~he level of bram serotomn 
and/or norepmephrme 2 

(b) S~te of Actmn 
[ncrements m amine levels demonstrated to occur 

brains of anamals have been assocmted wath beha 
ac~waty It as believed that portmns of these adrenerg~ 
retmulm activating system and hypothalarmc &encepl 
headqmu-ters for the sympathetm nervous system T[ 
has been suggested as at least one of the modes of 
oxldase (MAO) mhlbltors ~ This mesencephahe 1t 
&encephahe area are linked together by the hmbm 
taken together constntute the so-called anatomy of 

n dwncephahc areas of the 
wom al signs of increased 
c areas (the meseneephahe 
~ahc area) serve as central 
e actwatmn of these areas 
actmn of the mono-amme- 
~S and the hypothalarme 
system 4 These three areas 
he emotaons, according to 

curren| concepts 5 It as also currently held that the e~motmns, to a great extent, 
aae con~xolled by all three of these sates, anatommally connected with each other 
and wath the cerebral cortex vm the cmgulate gyrt 
system Tins great system-the Papez cnrcmt6-conne 
the brain with the cerebral cortex It is the anaton 
e~cpressmn and behavmur Functmnally xt correlates th 

.s by means of the hmbm 
cts the "emotmn" areas ,of 
ne pathway for emotm~ml 

emotmnal and intellectual 
aspects of consciousness There as evidence to sugges~ that MAO mhlbltors may 
activate thas system at the amygdala and hlppoeamp,fl areas 

It might be speculated that as a centre for emotlpnal expression, the Papez 
clrcmt tunctlons at a higher integrative level than elth]er the hypothalamus or ~he 
1LAS what a person feels is a function of the "visceral brain", what he thinks is 
a function of the cortex / 

Prehrmnary experiments m some preparations m whmh gross undateral |esmns 
have been made m the mesencephahc tegmentum sugge,,t that this subcortl~al 



area may be a possible sate for the arousal ieffect observed f0]lowmg the ad~ 
mmastratmn of MAO mlubltors 

B Antutepressants Whwh are Not I~lonoamme-oxtdase Inhtb~tors 
( a ) Mode of Actmn 
Some drugs of thas group of antadepr~ssants, such as the olde~ analeptlcs !an d 

darect excitatory effect on Ineuronal cells,~ 
xnpll6tamme--Dexedlane ) an d methampheta- 
loanlme-oxadase mhabltory ~.ctmns as Well 4 
al nervous system act ivi ty  b r mcreasm~ the 
al t 

amphetamines, appear to have a 
although the amphetamines (dextro~ 
mine (Desoxyn) possess maid me! 
Some are thought to increase centa 
amount of chohnergm neurohumo~ ransmltter substance av ldable In fact, 
dmaethylammoethanol (Deaner, Deanal I as thought by some to [,e a precursor of 
acetylchohne, thus theoretacally rexpfor~lng central chohnergm exc~tatmn 8 Tins 
concept of actaon, however, as not erRxre!~ accepted 4 

Other antadepressants have a beneficml effect m depressmn because of  their 
suppressant propertms 8 Imapramme (Tcl,frantl) as a modified phe~mthmzme agent 
winch apparently acts to reheve the ,~igltatmn and anxaety that contnbu[e to 
certain depressions Imapramme, whde]pos,,essmg suppressant propertaes, may 
also sensltaze hypothalamm adrenergm accepters to noradrenaline an much the 
same way as cocaine sensitizes receptor~s to the actmn of adrena|me s i 

III HAZnaDS IN ASSOCL~aaON WITH ANAESTHESIA 
/ 

A revmw of four clmmal presentatmns wdl serve to tllustr~te some of the 
hazards that these drugs may create m anaesthesia A summary of the sa,hent 
features of these fllustratwe patmnts as outlined an Table V 

, 

TA E V 

CLINICAL SUMMARY OF PATIENTS ON PSYCHOACTIVE DRUGS WITH HAZARDS, TO ANAESTHESIA 
/ 

Patmnt 1 Patxent 2 Patmnt 3 Patmnt 4 
(RH T )  (R P N  ) (S N L)  (J E P )  

Age 52 48 , 26 36 
Sex M F " F F 

Dlagnosm Depression Hypertenslo n Hypertenston Overdose 
and and (sumldal 
depressmn psychoneurotm attempt) 

Operation Ventral herma Cystocoele, D and C 
repair rectocoele 

repair 

Psychoactive Tranylcypromme Pargyhne Pargyhne Tranylcypromme, 
drug Jmlpramme 

Anaesthetm Thmpentone Meperidme Phenylpropanolamme 
agent (nasal decongestant) 

Reactmn Hypotensmn Hypotenslol~ Hypertensive Coma and 
and crmls hyperthermla 
hypertensmn , 

Patwnt 1 (R H T ) 
A 52-year-old 175-1b whate male presel~ted for repair of a ventra I herma Unknown 

to the anaesthetist he had been taking tragyleypromme (Parnate) folr a psychoneurotac 
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depresSlOlt On the evening before surgery Ins blood pre~s/re was recorded at 140/90 
mm Hg, following morphine gr 1/8 and hyoscme grl 1/150 pre-anaesthetm medmat!o~t, 
it was 90/60 mm Hg Anaesthesm was reduced[ wath tluopentone 375 mg,  imd 
succmylcholme 50 mg was gxven for endotracheal m~ubat~on ~I he patmnt was ventddted 
vnth oxygen Immedmtely his colour appealed p o o r  Th,[,. pulse was weak The blood 
pl essure was 30/0 The pahent was poslhoned head down The blood pressure remained 
low at 40/0 An intravenous mfusmn containing 4 flag o phenylephrlne m 500 c c of 
5 per cent glucose m chstdled water was begun The blq od pressure promptly rose to 
250/140 mm Hg almost lmmedmtely after the pheny[ephrme mfusmn was begun 
When the vasopressor was discontinued, the blood presstre gradually fell to 40-50/10 
Tins cardmvascular mstabdlty continued for a further 30 minutes, when the blood 
plessure gradually returned to 100/70 without vasopressor The surgmal procedure was 
cancelled when careful questaonlng of the attending phys!mmn revealed that the patient 
had been on a MAO mlub:tor for the plewous three month,, Subsequently the drug 
w as discontinued Three weeks later the pahent had an tLneventful repmr of his ventral 
herma with adentIcal pre-anaesthehc medmahon and mdur hen 

Patwnt 2 (R P N ) 
A 48-year-old 135-1b female with mild hypertensive and depresswe problems pxe- 

sented fol :epmr of cystocoele and rectocoele She was Zlven meperldme 100 mg and 
hyoseine 0 6 mg 1 hour preoperahvely as the pre-anaesl:hetl: medicatmn On arn}rang 
m the anaesthetm room her blood plessure was 50/30 iazheleas the evening before it 
had been recorded at 130/85 mm Hg This pahent x tas placed in the head-clown 
posmon Oxygen was gwen Over the following three hou~l's he1 blood pressure gradually 
returned to 90/60 Twenty-four hours later at was 130/80 There were no resulting 
untoward effects Enqmry ehcited information that she had been taking a "l:ew 
anhhypertenswe, anhdepressive'" ,drug It was later found to have been pargyhne 
(Eutonyl), an MAO inhibitor 

Two months later, the pargyhne (Eutonyl) having bee 
she again recewed pre-anaesthetie medmahon of meperl~ 
rug wath no slgmfieant alteratmn an her blood pressme 
during surgery and anaesthesia 

n discontinued for one month, 
hue 100 mg and hyoscme 0 4 
She had an uneventful course 

Patwnt 3 (S N L ) 
A 26-year-old psychoneurot:c hypertenswe female pre~ented for dilatation and curet- 

tage of the uterus was gwen a nasal decongestant contalnIng phenylpropanalamme fol 
a shffht nasal conKestmn on the eve of her surgery Shel promptly developed a hyper- 
tenswe syndrome with her blood pressure nsmg from 130/80 to 220/160 mm Hg "She 
complained of ocmpital headache, later generahzed, and nausea She vomated She lhad 
palp:tataons, complained of photophobm There was swe~Itmg Phentolamme (Rogltme) 
5 mg intravenously on two separate mlechons appeared'to make her more comfortable 
but he: blood pressure remained at 180-190/100 mm Hg This episode lasted for one 
hour It was later found that she had been taking palg'~hne (Eutonyl) from her own 
supphes 

Patient 4 (1 E P ) 
A 3(~-year-old female with a history of psychotic de[)lesslon was admitted to Emer-. 

~encv unconscious Her cardiovascular and resplrator~v status were depressed but 
C~ . J  o f 

adequate Her temperature by rectum was 107 F There was, no apparent patholol~mal 
,cause for her elevated temperature With rapid apphcahon of ice packs and hypothe:~ mlc 
blankels., her temperature was reduced and maintained ,with difficulty, at 98-99 ~ !? It 
was learned that s!he had ingested an unknown quanhty of ta,anylcypromlne (Parn.tte) 
and lrmpramme (roframl) She remained comatose and seml-comatose for 48 hc urs, 
then she gradually regained consciousness and her temperature stabdlzed at 100 ~ F ,  
without coohng, over the next three days 
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Wath these case revmws an mmd, Table V~hsta, the sahent hazard~to ana?-  
thesm presented by psychoactwe drugs, Ond portrcularly by monoamme-oradase 
mlnbators 

TABLE VI 

HAZARDS OF PSYEHOAETWE DRUGS 

Hypotens~on 
Hypertenswe crlsts 
Prolonged barbiturate sleep 
Prolonged respiratory depresslc n 
Hyperthermm 
Convulmons 
Coma 
Potentmtlon of atropine, cort~c 

TO ANAESTHESIA 

9steroids, Arfonad 

Thus, apart from the antidepressant aetl~ 
nervous system, there are wadespread profom 
mechanisms of amportance to the stabdaty of 
of anaesthesia IS introduced By thear action of mlhlbltion of monoamlne-oxadase 
enzyme systems, the normal metabohe sequence of ,,everal endogenous bmlog~ea[ly 

n of these drugs on the central 
ad pharmacological effects on vatal 
patmnt when the adchta0nal factor 

actave ammes, ~uch as epinephrine, norepmep 
serotomn, may be interfered wath m the centr~ 
increased level m the bram of some of these 
norepmephrlne and/or serotonm, wath result 
centratmns of these substances not only appea 
may also be increased at peripheral auton 
(although there is no ewdence at present ol 
amines) winch may provade a hazardous settll 
anaesthetic 

hrme, lsoproterenol, histamine, and 
d nervous system Tins results an an 
bmlogacally active ammos, mainly 

ant psychoactive effects, But con- 
to be increased at central sates but 

,ram synaptic and effector areas 7 
any increase m urinary cateehol- 
.g for a subsequently admmastered 

As a result, patients who are takang these &rugs or who have taken tlhese drugs 
within the 21 days prior to anaesthesia are subject} to special risks Thlelr cardio- 
vascular system is unstable during reduction and maintenance of general anaes- 
thesia with thlopentone or mhalatmn agents [They may develop hypotensmn, m 
whmh treatment wath vasopressoas may be t~oublesome or even dlsalstrous and 
should be administered wath eautmn Uncontrollable epasodes of severe hyper- 
tensmn may occur Phentolamme (Rogatme) has been advocated to combat severe 
hypertensave syndromes s Amusingly, as an] aside, hypertensive erases an the 
eonscmus subject on these drugs may be Ft,reeapltated by the retake of non- 
pasteurized beer and rough wines of the Chianti varmty, as pressor ammos of the 
tyramme type have been detected an these products, as well as m certalm cheeses 
Tins has led to the medically well-documente~ "cheese reactaons ,,7-~o Exogenous 
epinephrine or other vasopressors mtroducec~ wrth local anaesthetaes, m these 
patmnts, may preclpatate a hypertensive ensmi, resulting m cerebral haemorrhage 
or eardme arrest from ventrmular fibrfllatmn Prolonged resparatory dei~ressmn has 
occurred following anaesthesm m patmnts who are on these drugs al Prolongatmn 
of pentobarbltal and thlopentone sleeping time has been reported n t 
nervous system depressant, partxcularly the tranqmlhzmg phenothlaz 
given to these patients either when on MAO mhlbltors or within 3 to 
thmr withdrawal, may precipitate prolonged coma and marked hy 

.ny central 
nes, when 
21 days of 
~erthermm 
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(case 4), for which no specific anhdote is at present avadable The clmmal eff~ts 
of numerous unrelated compounds, for instance t]~e cortmosterolds, are also 
potentiated by amme-oxldase mhibltors 

If the operation cannot be postponed 3 weeks, or 
antidepressant medmahon for such a permd, or ff 
reqmred, then it is suggested that one-quarter to one-tl 
C N S depressant that must be used should be giver 

The anaesthetist must develop a high mdex ot[ aw, 
these drugs present to the conduct of safe, stable an~ 
whether pahents coming to surgery are receiving th 
these drugs recently 

ff the patmnt cannot be off 
an emergency operatmn is 
ifth of the usual dose of any 

8 

.leness for the hazards that 
~esthesla He must aseertam 
~se drugs, or have been on 

IV SvM~aRY 

In recent years psyehoaehve (antidepressant) dr~lgs have been found useful 
in the treatment of both psychohe and psyehoneurotm depression The use of 

I these ,drugs appears to be increasing, for they have been advocated in the treat- 
ment of angina peetons, hypertension, and rheumatmd arthritis as well Thus, not 
only the psychotic patient on these drugs reemwng thLlmpentone and sueemylehol- 
me for E C T presents to the anaesthetist, but also 
patients may have been exposed to these drugs 

Phan~aaeologlcally, the antidepressants may be elas 
( t )  compounds winch mtnblt the enzyme monoaml 
winela do n o t  minblt the enzyme monoamme-oxldase 

The ma}onty of the psyehoanaleptms m emrent 
mhlb~tors By vn'tue of thmr ablhty to minb~t mo 

a wide variety of surgical 

,lfled into two main groups 
ae-oxldase (2) compounds 

use ,are monoamme-ox~dase 
noamme-oxldase, there are 

increased levels of brim serotonm and/or norepmeptmne, with resultant psycho- 
active effects But the concentration of these blologneally active amines not only 
appears to be increased at central sites but may also be elevated at peripheral 
autonomm synaptm and effector areas, providing a tlnazardous setting for subse- 
quently administered anaesthetics Four representaLwe patients illustrate that 
hypotenslon, hypertensive enses, hyperthenma, con~alslons, coma, and potenha- 
tmn of atropine, eortmostermds, and Arfonad have all been observed as untoward 
reactmns when anaesthesia ol anaesthetm agents are given to patients on psycho- 
aehve drugs 

Management of these reaetmns ~s prnnardy suppolt~lve Caution must be used 
m the administration of vasopressors (norepmephrme) or adrenergm blockers 
(phentolamme) in the treatment of hypotenslve or ]hypertensive reactmns, 
respec~tlvely Avmdanee of these reactions, is deslrabIe Therefore a high mdex of 
awareness of the hazards that these drugs present in assoelahon with anaesthesia 
and ca1 e to aseertam whether the pahent is or has been taking these drugs dur!mg 
the 21 days prior to anaest]hesm seem ~mperahve 

r # RESUrgE 

eu cours des derm~res armies, on a trouv4 que les me, dmaments psychoachfs 
(les antld@resseurs) dtalent utdes dans le traltement de la ddpresslon psyehlque 
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et psyehon6vrotique De plus en plus, o~: uhhse ces substances, car dies out 6te 
preeoms~es dans le trmtement de 1 an i ne e poltrme, de l'hyperte stun et de 

g I , 

l'artbxlte rhumatolde Ares1 se pr~sente it l'a sth~slste non seuleme le malade 
mental trmt6 par ces m~dmaments et qu:. red-hot un :E C sous pentothgl-sueemyl- 

~ ~ I ~ S cholme, mms auss~ un bon hombre d oper~sl qm peuvent avotr pus Ices m me 
m6dmaments 

Pharmaeolog~quement, les substances antalff~press~ves peuvent ~tr~ partag~es 
en deux groupes (1) les compos6s qull lnh~ent 1 enzyme mono-amipe-oxydase, 
(2) les compos6s qm ne l'lnh~bent pas 

La plupart des psyehoanalept~ques d lasage co, urant sont des mh~b:,teurs de la 
mono-amme-oxydase Du fret de leur p~uvoir d mh~ber la mono-am~ae-oxydase, 
ds augmentent le taux de s~rotonme et/ou d~; nor6pm6phrme duns le cerveau, ce 
qm prodmt des effets psychoactlfs Ma~ le taux de ces amines bml,)g~quement 
achves semble ~tre augment6 non seul~men: au mveau central mm~ ~galement 
aux synapses autonomes p6nphe~aques r aux zones effectrlces, cr6ant ares1 une 
s~tuatlon deheate pour 1 administration subse q aente d agents anesthes~ques Quatre 
cas typ~ques d~montrent qu on a observe de 1 lTpotensmn, des crises hypertenswes 
de lqayperthermm, des eonvulsmns, du coma de [a potentmhsahon d e l'atropme, 
des cortmmdes e t  de l'Arfonad, comme ~_~aet:ons md~strables lorsque l'anesth~sm 
et des agents anesth~s~ques ont ~t~ admm~str~s ~ des malades r~,cevant des 
substances psychoactwes 

Le trmtement de ces r6achons conslste en 
fmre attentmn ~t l'usage des vasopresseurs 
adr6nerglques (phentolamme) duns le tralt~ 

une m6dmatlon de sup] 
norepm6phrme) ou de 
ment de l'hypotensmn c 

tmns hypertensives respechvement II est solthmtable d'6vlter de telh 
En consequence, d devaent lmpeneux de creqr un etat d'alerte sur les 
ces substances presentent au cours de 1 ane~thesm et sur la necesslt~ 
sl le malade prend ou a pus de telles sub,~tances au cours des tro 

~ort I1 faut 
bloqueurs 

a des " reac- 
ts react ions  
nsques que 

de v6nfier 
Ls derm~res 

semames 

1 

2 

3 

4 

5 

6 

7 

8 
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