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INTRODUCTION and DISCUSSICON OF RELEVANT
PUBLISHED WORK

It is difficqlh to determine the frequency of depressive
illness. This is partly because of the difficulty of
defining affective disordexr. There is no clear boundary
between the milder manifestations of affective 1illness and
the "well founded moodiness of health" (Kraepelin, 1913).
The point at which lowered mood becomes depressive illness
is arbitrary and for this reason estimates of the incidence
of the condition are bound to vary. Many patients with
depressive illness do not come into contact with the
hospltal services but are treated by their general
practitioners. In a study in general practice in
Birmingham Crombie (1957) found an incidence of 10 cases
of endogenous depression and 5 cases of endogenous
depression pexr 1000 of the population per annum. Working
in a country general practice in Leicestershire Watts
(1966) found an average of 12 new cases of depression and
4.5 chronic cases of depression per 1000 of the population
per annum. Studies in hospital practice give a much
lower incidence. Norris (1959) estimates the lifetime's
risk, for people living in London, of being adwmitted to
hospital with an affective illness, which in 88% of cases
would be a depressive illness, as 11.2/1000. From these
figures it may be concluded that the milder forms of
depressive lllness are very common and the more severe

forms are not rare.

The cause of depressive illnesses is not known,



although there are many theories concerning their
aetliology. Prominent among the theories which assert
that depression is a biological disorder is the
monoamine theoxry. According to this theory certain
neuronal systems in the brain are important in the
control of mood. Monoamines are thought to act as
transmitters or to modify transmission in these
systems. Deficiency of monoamine at the synapses in
these neuronal systems is said to result in depression
and excess in mania. This theory was originally put
forward in the late 1950's (8childkraut, 1965). It has
been reviewed more recently by various authors and both
catecholamines, principally noradrenaline although
dopamine is mentioned at times, (Schildkraut, 1965;
Schildkraut & Kety, 1967; CGoodwin & Sack, 19273) and

the indolalkylamine, 5~hydroxytryptamine (Curzon,

1969; Lapin & Oxenkrug, 196%2) have been regarded as

important.

It is not possible to confirm or refute this
theory on the basis of currently available evidence.
Confirmation of the theory must ultimately depend upon
direct demonstration of deficiency or excess of the
relevant substances at approprilate sites in the brain
in the naturally occurring illness. At present such
a demonstration is not possible., Pharmacological
studies in animals and in man have however produced
findings which are compatible with this theory.

These concern two main topics :-



1. Substances which deplete monoamines at synapses
are assoclated with sedation in animals and

depression in man.

2. Drugs which elevate mood have properties which
enable them to increase the amount of monoamine

availlable at synapses.

The information concerning the first of these topics

is as follows :-

Reserpine has been shown to deplete the brains of
animals of 5S-hydroxytryptamine (Pletscher, Shore and
Brodie, 1956) and of noradrenaline (Holzbauer & Vogt,
1956; Shore, 1962). Administration of the drug
produces a state of sedation in animals (8hore, 1962).
Tetrabenazine, a synthetic analogue of reserpine, has
been shown to deplete the brains of animals of
5-hydroxytryptamine and noradrenaline and to produce
sedation in animals (Quinn, Shore and Brodie, 1959).
Reserpine 1is a derivative of rawolfia the sedative
properties of which have been known for many centuries.
The first reference to the curative properties of this
drug in Western literature was contained in a
Portuguese work published in Goa in 1563 (Bein, 1956).
In the 1950's resexrpine began to be used in fairly
high doses as a hypotensive agent and it was found
that administration of this drug was associated with
the development of depression. This may be severe,
may require electro—~convulsive therapy and may occur

in up to 15% of patients treated with reserpine




(Freis, 1954; Achor, 1955; Bunney and Davis, 1965).
Tetrabenazine has sedative propextles in man and its
adﬁiniatraticn has occasionally appeared to glve rise
to severe depregsion (Ashcroft, McbDougall & Barker,

1961; Lingjaerde, 1963).

Drugs which elevate mood fall into three classes:
noncamine oxldase inhibitors, amphetamines and
tricyclic antidepressants. The evidence concerning
these drugs relevant to the monoamine theory of

depression is as follows:

Iproniazid was shown in 1952 to inhibit moncamine
oxidase in the liver and brain in rats and guinea pigs
(Zeller and Barsky, 1952). This drug was later shown
to be an effective antidepressant (Loomer, Saunders &
Kline, 1957) and it was suggested by these authoxs that
the fact that iproniazid acted as a monoamine oxidase
inhibitor might "in part explain its effect upon
nervous and mental function, i.e. by altering the
metabolic degradation of epinephrine, norepinephrine and
serotonin'. It was then shown that iproniazid increased
brain levels of noradrenaline and 5~-hydroxytryptamine
in animals (Spector, Prockup et al, 1958) and it was
later demonstrated that ipronlazid, 1lsocarboxazid and
nialamide administration increased the levels of
monoamines in human brain (Ganrot, Rosengren & Gottfries,
1962; Maclean et al, 1956}. The state of sedation
produced in animals by administration of reserpine is

at times used as an animal analogue of depression in
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man (Schildkrant & Kety, 1967). Moncamine oxidase
ianhibitors have been found to counteract this
regerpine induced sedation in animals (Chessla,

Kramer and Scott, 1957; Stein and Ray, 1960). It was
largely on the basils of the effects of reserpine and
monoamine oxildase inhibltors that the monoamine theoxy

of depression was evolved (Jacobsen, 1964).

Amphetamnines were introduced in the 1930's fow
the treatment of depression. In some depressed
persons they produce a tempovary alertness and
euphoria (RKlerman, 1972). There ls evidence that
amphetamines ave able to increase the awmount of
monoamines avallable at synapses. Amphetamine releases
noradrenaline from nerve cells and blocks idts
inactivation by cellulaw re-uptake in animals (Iversen,

1864; Glowinskl and Azelrod, 1965).

In 1958, the antidepressant properties of
imipramine weve demonstrated (Kuhn, 1958). Various
studies have shown this and related drugs to be at
least as effective antidepressants as MAOIs and
probably rather more so (Klexman & Cole, 1965)., The
fact that ilwmipramine and similar compounds do not
inhibit the monoamine oxidase ox catechol-CO-methyl-
transferase systems which control moncamine degradation
at gsynapses (Pletscher and Gey, 1962) initlally cast~
doubt upon the monoamine hypothesis of the affective
disorders. In one of the early formulations of the

hypothesis Jacobsen (1964) sald "Where the effect of




imipramine stands in this matter is sgtill a complete
riddle which must await elucidation. Here our present
ignorance is such that not even a preliminary
hypothegis can be offered”. Imipramine was then
shown to interfere with the uptake of infused
noradrenaline. This blocking action by imipramine

of the uptake of noradrenaline was first shown in
peripheral tissues (Axelrod, Whitby & Hertting, 1961)
and in braln slices (Dengler, 196l). Glowinski and
Axelrod (1964) then demonstrated inhibition of uptake
of tritiated noradrenaline in intact rat brain by the
antidepressénts imipramine, desmethylimipramine and
amitriptyline thus demonstrating that tricyclic
antidepressants have the ability to increase the
amounts of monoamine available at synapses in the
brain. It therefore became possible to reconcile the
mode of action of imipramine and other tricyeclic
antidepressants with the moncamine theory of the

affective disorders.

Although this theory was originally based upon
- evidence commected with the effects of drugs, further
pieces of information relevant to the theory but not
associated with the effects of drugs have come to
light. They concern investigations designed to show
whether or not there is evidence of reduced cerebral
moncamine metabolism in depressed patients. This

evidence ig as follows:

Flrstly, numerous studies have been conducted
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to investigate the concentrations in cevebro gpinal
£luid of S5~hydroxy iundole acetic acid (BHIAA), a
netabolite of B~hydroxytryptamine (5HT), homovanillic
acld (HVA), a metabolite of dopamine, and 3~m&t§pxy
4~hydroxyphenylglycol (MiPG) the major metabolite of
noradrenaline in the brain.(Maas & Landis, 1968).

CSF BHIAA levels have been.shown to be lower in
depressed patients than in neurological controls
(Asheroft et al, 1266), than in nommal volunteers
(Dencher et al, 1966) and than in non-affectively
disturbed controls (Van Praag and Korf, 1971; Coppen
et al, 1972). CSF HVA levels have been shown to be
lower in depressed patients than in neurological
patients (Papeschi & McClure, 1971)., CSF MHPG levels
have been shown to be lower in depressed patients
than in manic patients or in a mixed group of normals

and neurological patients(Post et al, 1973).

Probenicid inhibits the transport of acid
nmonoamine metabolites Erom the central nervous system
to the blood stream (Neff, Tozer & Brodie, 1967), the
resulting accumulation of BHIAA and HVA in the lumbar
cerebro spinal fluid is used as an index of the
central turmover of the corresponding parent amines.
It has been shown that in depressed patients as
compared with normals (Roos and Sjostrom, 1969) and
as compared with non—-affectively disturbed controls
(Van Praag and Korf, 1973) there is a reduction in

the increase in BHIAA following probenicid.



Concentrations of tryptophan, the precursor of
S5~hydroxytryptamine, in the CSF have been found to
be lower in depressed patients than in neurological

patients (Coppen, Brooksbank & Peet, 1972).

Studies of blood and urine levels of some of
these substances have alsco been undertaken. Levels
of free tryptophan in plasma have been shown to be
reduced in currvently depressed patients as compared
with patients who had recovered from a depressive
iliness (Coppen, HEccleston and Peet, 1973). Urinary
excretion of MIHPG has been shown to be low in
depressed patients as compared with normal controls
(Maas, Fawcett, Dekirmenjian, 1968) and in patients
in the depressed state as compared with a proportion
of the same patient sample when well (Shaw et al,
1873) . Urinary tryptamine excretion has been shown
to be low in depression and to rise with recovery to
approximately normal levels (Coppen et al, 1965).

It was thought by the authors that this finding
probably reflected a disturbance of tryptophan
metabolism in the kidney but that there night be a

similar disturbance in the brain during depression.

The levels of monoamines and their metabolites
have been studied in the brains of gulcldes as
compared with those of pevsons dying £rom other
causes. BSHT levels (Shaw, Camps & Becleston, 1967;
Pare et al, 1969) and S5HIAA levels (Bourne et al,

1968) were found to be low in the brains from sulcides.
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These are the positive findings from direct
studies of monoamines and thelr wnetabolites which
support the monoamine theory but they have by no
neans always been confirmed by other workers.
Bowers, Heninger & Gerbode (1969) found that CBF
S5HIAA and BVA levels were no lower in depressed
patients than ion non-depressed patients. Roos and
Sjostxom (L969) did not £ind CSF BHIAA to be lower
in depresséd patients than in nommal controls.
Noxdin, Ottosson and Roos (1L971) in a study of
depressed patients before and after ltreatwent found
that the pre-treatment levels of LSHIAA ia the (SF of
depressaed patients did not differ from those of
normal controls. Moreover the pre-treatment levels
did not differ from those alter treatment desgplte
considerable clinlcal improvement. Ashcroft et al
(1973) studied CSF levels of HVA and S5HIAA in
depressed patilents before and after vecovery. Unipolar
depregsed patients bhad lower values of both HVA and
58TAA than neurological controls but the levels did
not alter significantly on recovery. Bipolar
depreased patients had levels within normal limits.
In this study CSF tryptophan was also measured,
There was no significant difference in level between
any of the groups of patients studled nor was there
any alteration on recovery. Goodwin et al (1973)
did not find any difference in the increasge in S5HIAA
Eollowing probenicid between depressed patlents,

manic patlents and non~affectively disturbed controls.



Wilk et al (1972) found the CSF MHPG levels of
depressed patients to be within the normal range and

did not find that the levels changed with treatment.

While Bourne et al (1988), Pare et al (L269) and
Shaw et al (1973) all found reduetions in B=-hydroxy-
tryptamine oxr S-hydroxyindole acetic acid in the brains
of sulcides as compared with those of personsg dying
from other causes their results conflict. Bourne et al
found that SHIAA was reduced but that SHT was not,

Pare et al found that SHT was reduced but that SHIAA
wasg not., Shaw et al found that BUT was reduced and

did not examine thelr specimens For BHIAA.

The evidence provided in support of the moncamine
theory of depressive illness by direct studies of
monoamines and thelr precursors or metabolites in
sanples obtained from depressed patients ls therefore
somewhat equilvocal. The results from pharmcologlical
studies are less open to gquestion but are only of
any relevance to the theory that depressive illnesses
are based upon lowered concentrations of transmitter
anine at synaptic junctlions if it can be shown that
the drugs involved have undoubted antidepressant
activity. The value of the evidence would be greatly
enhanced if it could be shown that not only do
antidepressant drugs have the ability to increase the
amount of moncamine available at synaptic junctions
but also that this is the means by which they act in

naturally occurring depression., The antidepressant

10.



effect of imipramine is well-established. Multilcentre
trials carxled out both in Britain (Clinical
Pesychiatrxy Committee, 1965) and in the United S8tates
of America (Raskin et al, 19270) showed inipramine to
be more effective than placebo and the majority of the
many other trials of tricyclic antidepressants show
them to be effective drugs (Klerman & Cole, 1965;
Moxris & Beck, 1974). The animal experiments in which
it was demonstrated that imipramine has the ability to
prevent re-uptake of monoamines (Glowinski & Axelrod,
1964) could not be repeated in depressed patients and
so it is not possible to determine whether or not it
is by this means that imipramine exerts its

antidepressant effect.

There are few controlled clinical trials of
anphetamines and those which have been carried out do
not demonstrate that they are more effective as
antidepressants than placebo. (Hare, Dominian & Sharpe,
1962; General Practitioner Research Group, 1964).

The fact that they are able to increase the amount of
monocamine available at synapses cannot therefore be
used as evidence for the monoamine theory of depressive

illness.

There is a great deal of controversy regarding
the antidepressant efficacy of monoamine oxidase
inhibitors (MAOIs). Iproniazid, on which much of the
early work was done, is not now used because of its

association with serious side effects, principally

1li.
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liver damage. What evidence there is concerning
nialamide does not suggest that this is an effective
antidepressant (Table I). The evidence regarding
igocarboxazid, txanyléypramin@ and phenelzine is
conflicting (Tables 2, 3 and 4). From these results

it may be concluded that some patlents recover fronm
their depressive symptoms while they are on monoamine
oxidase inhibitors and some do not., Whilile some oOF

this variability may be a dosage effect this does not
explain it all. In one study it was shown that patients
either responded well to MAOIs or did ndt respond at
all (Hamilton, 1974). It has been suggested that it is
in various subgroups of depressed patlents referred to
as "atypical depressive states", "hysterical depression”
or "patients suffering from neurotic or reactive
depressive illnesses or even sometimes anxilety hystexria"
that MAOIs are effective (West and Dally, 1959; Dally
and Rohde, 1961; Sargant, 1961). It is not always

easy to define these subgroups and attempts to
differentiate on clinical grounds those patients who
will respond from those who will not have not been
successful (Hamilton, 1974). It is possible that the
responders differ from the non-responders in some way
othex than that of clinical presentation. It has been
sald that the mode of response to antidepressant drugs
may be an inherited characteristic (Pare, Rees and
Sainsbury, 1962; Pare and Mack, 1971). This could bhe
because the illnesses from which patients suffer vary

on a genetic basis or because thelir modes of responding
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to drugs vary on a genetic basis. If the first
alternative is true then some depressive illnesses
have charactervistics which cause them not to respond
to drugs which have properties enabling them to
increase the amount of monoamine available at synapses.
It would follow from this that for some depressive
illnesses at least the monocamine theory is inapplicable.
The alternative explanation is certainly possible,
Although in the past it tended to be assumed that the
variability of drug metabolism and response was of the
unimodal continuous type, it has become increasingly
apparent that for numerous drugs this is not so -
thelr dose-response curves are of a discontinuocus type
with two or more modes. These modes represent two or
nore genetically determined phenotypes and when this
position occurs the term polymorphism is used. It is
known that there is a polymorphism for the acetylation
of certain drugs. Acetylation polymorphism was first
studied with reference to the anti-tuberculous drug
isoniazid which was shown to be effective in the
treatment of tuberculosis in 1952 (Robitzek, Selikoff
& Ornstein, 1952). Shortly afterwards 1t was found
that patients differed greatly in the way in which
they metabolised isoniazid (Hughes, Schmidt, & Biehl,
1255). This and other studies suggested that the
variability in the inactivation of isoniazid is of

the discontinuous kind, i.e. that the population is

divided into two classes, rapid and slow inactivators.



‘gTwin studies and racial studies (Bonicke & Lisboa,

" "1957; Harris Knight and Selin, 1958) suggested that

there was a genetic basis for this polymorphism and

a detailed study of 484 subjects (Evans, Manley &
MceKusick, 1960) offered definite evidence that this

was the case. Intestinal absorption, protein binding,
renal glomerular clearance and renal tubular absorptlon
waere found to be irrelevant to the polymorphism (Jenne,
Mchonald & Mendoza, 1961) and it seemed likely that the
difference between rapid and slow inactivators was
metabolic. The fact that the proportion of free
unchanged drug excreted varied inversely with the
proportion of acetylated drug (Hughes, Schmidt and
Bilehl, 1955) tended to suggest that the difference lay
in speed of acetylation. This idea was confirmed

when it was shown that the livers of rapid inactivators
of isoniazid have greater acetylating powers than those
of slow inactivators (Evans & White, 1964) and when it
was demonstrated that acetylation was the primary
netabolic reaction determining inactivator status for
isoniazid (Peters, Miller & Brown, 1965). This
polymorphism was shown to be of practical relevance

by studies indicating that slow inactivators of
isoniazid had a greatexr liability than fast to develop
oniazid induced peripheral neuropathy (Hughes et al,
1954; Devadatta et al, 1960). It is a reasonable

£ assﬁmption that the effects of any drug metabolised by
polymorphic acetylation would vary as a result of it.

In fact acetylation polymorphism accounts for little

4.



CORRECTION

FAGE 15, LINES 4 - 8

the =entence:

" ulphadimidine is polymorphically acetylated (bPeters, Sordon 2
~rown, 1965) as are phthivazid ( mirnov  “ozulit-in-~, 1342)
ydrallazine (Jemne, 1A5Y phenvtoin (Cauto et al., 1277 and
oozone (welber et alo., 127107

should be delet>» e renlreed with the following pagsage:

oulrnadinidine is molymornnically ncetylated (et re, TJordon &
Lrown, 19485) s are phthivazid (nirnov & Xozulibzina, 1982)
hyarallazine (Jenne, 1965) and dapzone (Gelber + al., 1971).
olymorpnic acetylation mar =lsoe be relevant for the mnet bholism
cr shenviodn (Fobt ob 0la, 1070)."




of the widespread verlability in the responss of
huwman subjeots o the vast range of deugs which they
dngest as few drugse are metohollsed by this means,
Sulphadiwmidine ls polymerphically acetylated {(Petexs,
Goxdon & Brown, 1965} as are phihivasid {(Emizpov &
Rozulleslna, L262), hydrallozine (Jenne, 1865},
phenytoin (Subt et al, 1870) and dapoone (Gelbeyx et
al, L97l). It gesms possible that other hydraszine
derivatives night be nmetabolized in o sivilar way.
Saeveral MAOLs are hydrasine derivebtivezm. I¥ they
were inactiveted by acetylatlon the slover idnactivation
aneng slow acetylatore pdght lead to a muoh higher
affective dosa in them than in fast acetyliators and
this might explain the very variasble results which
have been Found with these deugs (Pables 1-3).
Furthermore, acebyvlator status is genetically dehermined
apd if Inacbivation of hydrasline MAOTs was dependent
upon it an explanacion for the gonetic tendoncy of the
response would be provided., $he posgibillity that the
response of dopressed patlents to a hydraszine MADT
might depend upon acatylotor status was studled by
Bvans, Davison & Prabth (18465). This wag an
uncontrolled study of 24 patients with nourotic
depresslion and 23 with endogenous depression who were
given phenelzine in a dosage of 15 mg. t.1.4. for 4
wacks. No significant differences in sntidepressant
effect were found botween slow and fast acebylators
but severe side effects were repoviad only by slow

acatyiators, In this study the rean age of the



endogenously depressed slow acetylators was 48.59 T
2.87 years while that of the endogenously depressed
fast acetylators was 38.38 * 3,47 years. This may
have some bearing upon the results. It is well
egtablished that the c¢linical course and symptomatic
picture of depressions varies with the age of the
patient (Klerman, 1972). Depressed patients under 40
respond significantly better to treatment with drugs
than those over 40 (Greenblatt, Grosser & Wechsler,
1962). The placebo response of patients under 40

is greater than that of those over 40 (Raskin et al,
1970) . ALl of these factors may have contributed

to the megative result and a placebo controlled study
in which the fast and slow acetylators were matched
for age as well as other factors would be reguired

to resolve this guestion. Although there is no doubt
that monoamine oxidase inhibitors have the ability

to increase the amount of available monoamine by
inhibiting moncamine oxidase, evidence which links
the degree of inhibition of the enzyme with
antidepressant effect is somewhat lacking. An
uncontrollaed study of six depressed patients showed
that monoamine oxidase inhibition, as wmeasured by
increase in urinary tiyptamine and decrease in
urinary VMA was greater in those patients with a

good ¢linical response than in those in whom the
clinical response was pooxr (Dunlop et al, 1965).

In an uncontrolled study of a group of 21 depressed

16.
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patients consisting of 10 psychoneurotics, § manic~
depressives, 2 schizophrenics and 1 reactive
depressive who were variously treated with
phenelzine, isocarxbozazld and nialamide, inhibition
of moncamine oxldase was egstimated by the conversion
of orally administred ﬁHTClQ to BHIAAmCl% (Feldstein
et al, 1965). In those patients whose clinical
improvement as based upon global impressions and

ward cbhservations was said to be marked or moderate

the mean MAO inhibition was 37%. Of those showlng
slight or no clinical improvement the mean MAQ
inhibition was 22%. Against these positive studies

are the negative findings of Reanick et al (1960)

and Dewhvrst and Pare (1961). In a study of
schizophrenle, manlc~depressive, psychoneurotic and
involutional melancholic patients, numbeving 12 in

all, treated with wvarious MAQIs Resnick et al did

not £ind any correlation between MAD inhibitlon and
antldepresgsant effect. Dewhurst and Parve treated 18
patients with nialamide and found no relationship
between antidepressant effect and inhibition of MAO.
Robinson et al (1973) carried out a trial of phenelzine
/placebo in 60 patlents with depressive~anxiety states.
Phenelzine was shown to be significantly more affectilive
than placebo, the dosage of phenelzine being adjusted
to maintaln MAO inhibition at 80%. No informatlion

wasg obtalined about the effects of phenelzine when

inhibition of this degree was not produced,



It was against this background that the studies
o be described were designed. In gummary, the
aetlology of the common and disabling disorder
depressive 1llloess is unknown. A theory which
rostulates that depression 1ls assoclated with a
deficlency of monoamine transmitter at synaptic
aites has been put forwvard. The evidence foxr this
is in two sections. Some is based on pharmacologilcal
gtudies and some on more direct studies of moncamines
and their metabolites. The xesults glven by the
direct studies of noncamlnes ave by'no means
uneguivocal. The pharmacological evidence concerns
the fact that both major groups of antidepressants,
the tricyclics and the monoamine oxidase inhibltors,
have properties which enable them to increase the
amount of monoamine avallable at synapses. This
evidence can only be used to support the monocamine
theoxry of depressive illlness if it can be shown that
thege drugs are eiffective antidepressants and that
their antidepressant efficacy is related to their
ability to increase monoamine at synaptic sites
rather than to some other property of the drug. The
evidence that tricyclics are effective antidepressants
is convincing. The direct demonstration, in human
subjects, of the block of re-uptake of monocamine at
synaptic sites, which these drugs have bzen showan to
produce in animals, is not possible, There is
therefore no means of relating thelr antldepressant

efficacy to increase in available monoamine at

18,



gynapbic sites. The evidence that MAOIs are effective
antidepressants iz less coavineling. From the point

of view of the moncamine theory of depressive illness
this is diseppointing, Very variable results have
heon obtained hy different groups of invastigators

and it has not baen possible to determine on

clinical grounds which depressed pationts willl respond
o these drugs. Several MAQLs are hydrasilnes. Other
hydrazines have been shown to be inactivated hy

acetyl transferase, an ensyme for which thers iz a
hman genebice polymorphism approzimately half the
population belng fast acetyliators and bhall slow,

The olinioal eflevits of these other bhydramine dougs
have been shown to relate Lo acetylator status.

In the one exlsting study reloting the antidepressant
affects of MAOLy to acetylotor status the groups werae
ili-matohed for age so that it is difficult to
interpret the resulis, The nechanism by which MAGIs
arae able to inorease the awount of monocamine available
at synapses is by inhdbition of monoanine oxidase., It
ig techanically posgible to estimate the degree of
inhibition of moncanine oxidase in depressed patients
but evidence relating the antidepressant efficacy of

MAQLs o dnhibitdion of mounoanine oxidase is somewhat

scanty and again the results of different investigators

are vaviable. The studies to be described have bheesn
deslgned to test the hypothesis that the effects of
a hydrazine MAOI ave dependent on acetvlator status,

this druy being metakolised by acebtylation, a

19.



machanism for which there is a genetic polymorxrphism,
IE the hypothesis is txue 1t is predicted that -
a) the antidepressant effect of the drug

would be greater in slow aceltylators
than in fast.

b) the difference between the efficacy of
phenelzine and placebo would be greater
in slow acetylators than the same
dlifference in fast,.

¢) the gide effects of phenelzine would be
greater in slow acetylators than in fast.

d) slow acetylators would achieve a greater
degree of inhibition of monoamine oxidase
than would fast acetylators.

e) slow acetylators would achieve higher levels
of free phenelzine than would fast acetvlators.

The findings of this study will provide needed evidence
for or against the monoamine theory of depresslve

dliness,



MATERIALS and METHODS: lst 87TUDY.

The initial step in examining this hypothesis was
to £ind out if acetylator status was a significant
detexrminant of the antidepressant effect of hydrazine
MAQIs and the filrst experiment was designed for this
purpose. The results of this part of the study have
already been pubklished (Johnstone & Marsh, 1973). In
designing this project the following factors were

taken into account.

PATIENT SELECTTON

The antidepressant effect of MAOIs is open to
question (Tables 1-4). There is evidence to suggest
that it is in patients with 'atypical' depression
that MAOIs are effective (Sargant, 1l96l; West & Dally,
1959; Dally & Rohde, 1961; Robinson et al, 1973).

They have however been shown to be no moré effective
than placebo in samples of inpatients containing a
proportion of cases of endogenous depression (Tables
1-4) . It was therefore declded to confine the study
to outpatients whose depressive illness was not of the
endogenous type. It is not possible to define cleaxr

clinical characteristics of those patilents who are

likely to respond to phenelzine (Hamilton, 1974) norx
indeed is it easy to define the concept of atypical
depresgion. The criteria for including a patient in
the study were therefore somewhat arbitrary. They

were as follows:—

21.
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All patlients with a complaint of depression referred

from all sources to the psychiatric department, Hastern

District Hospital between lst December, 1971 and lst
October, 1972 were interviewed by one of the two

psychlatrists concerned 1ln the project to see if they

were suitable for the study. They were lncluded in the

study 1f they had a depressive illness not secondaxry to

any other psychiatric or physical disordexr, if that
depressive illness did not have endogenous
characteristics and if they consented to participate.
Clearly the interviews reqguired to be standardised.
Standardised psychilatric interviews have been in use
for a number of years (Overall & Gorham, 1962; Wing
et al , 1967). These tend to emphasize psychotic
features and would be inappropriate for the majority
of the patients who would be seen. The Standardised
Psychiatric Interview devised by Goldberg et al
(1270) seemed suitable for this purpose. It was
intended for use in community surveys and for this
reason is designed to be acceptable to individuals
who may hot see themselves as psychiatrically 111,
Although our patients were attending a psychiatric
clinic for many of them this would be a first such
attendance and they might well resent any implication
that they were out of touch with reality. Aan
interview designed to have this type of acceptability
therefore seemed apprépriate. The CGoldberg interview

incorporates a past medical and psychiatric history



together with guestions to detect all reasonably
common psychlatric disorders and was therefore a
convenient instrument for identifying patients with
depressive illnesg which was not secondary to any
other physical or psychiatric discrder. It was
usaed modified only by questions regarding previous
aleohol and drug ingestlon. The neurotic/endogenous
ratlng scale devised by Carney, Roth and Garside
(1965) was administered to the patients who had
been found to have a primary depressive illness in
order to eliminate those with endogenous depression.
By these nmeans we defined a population of patients
with primary depressive illness of neurotic type and

if they consented they were included in the study.

DRUG_REGIME

23.

Three hydrazine MAOIs are in ordinary use, nlalamide,

isocarboxazid and phenelzine. The efficacy of none of

these is certain although the evidence suggests that

phenelzine and isocarboxazid are more effective than

nialamide (Tables 1, 2, and 3). Phenelzine was chosen

for the trial because it has been more widely studied

than isocarboxazid,

The high incidence of response to placebo in
depressed patients (Greenblatt, @Grosser & Wechsler,
1964; Friedman et al, 1966; Klerman & Cole, 1965)
made a placebo controlled trial essential. A double
blind crossover design of phenelzine and placebo was

used., This nmeant that none of the patients was



‘deprived of active medication and it allowed us to
examine any tendency to relapse on cessation of the
active drug. It is a common experience that patients
are inclined to drop out of drug trials for a variety
of reasons (Robinson et al, 1973; Raskin et al, 1270).
In an attempt to keep this to a minimum we wanted to
avold undue prolongation of the trial. The duration
of published trials of phenelzine ig variable but

Rees and Davies (1961) found it to be effective given
for three weeks in a dosage of 90 mg./day. We

degided upon a similar dosage so that the trial period
was six weeks, each patient having three weeks of
placebo and three weeks of active drug. Although Rees
and Davies did not describe a high incidence of severe
side effects %0 mg./day seemed a high starting dosage
for outpatients and our patients were therefore given
15 mg. phenelzine t.i.d. for the first week of active
medication and this was followed by 30 mg. t.i.d. fox

two weeks.

DETERMINATION OF ACITVLATOR STATUS

In 1969 Evans introduced a much simplified method
of determining acetylator status by means of a
sulphonamide loading technique. (Evans, 19269). This
was used. One week following the initial assessment
the patients returned to the clinic in a fasting
state and were given a body welght related dose of
sulphadimidine according to the following dosage

achedule.
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TARLE 5
Body Welghi Dose Sulphadimidine
(Kg) (mg)
{51 500
51 to 83 750
> 83 1000

$ix houxrs later 20 mls of venous blood was removed and
the amount of free and total sulphadinidine estimated.
From these results the percentage of the dosage which
was acetylated was dervived and by this neans the
population was divided into fast and slow acetylators.
Urinary excretion of free and total drug can also be
used for this estimation but it was felt that among
this group of outpatients it would be difficult to
collect accurate~timed urine samples. The results of
the determination of acetylator status were retained

by the biochemist until completion of the study.

EVATLUATION OF MENTAL STATE

Many rating scales have been developed to provide
objective measurements of depressed mood. Well=known

among these are those devised by Hamilton, Beck, Zung

and Snaith (Hamilton, 1960; Beck et al, 1961l; Zung, 1965;

Snaith et al, 1971). These ratings tend to be more
applicable to patients with endogenous depression than
to patients such as ours. Moreover many depression
scales are self-riated and reguire a degree of verbal

gophistication not possessed by our patients. None



of the well-known depresslon scales appeared suitable.
In many studles of depressive illness global
impressions arve used as an index of change. This has
the disadvantage that others have no means of knowing
what the ratings used meant to the rater and it was
felt that a more standardised mode of rating would be
preferable. We initially assessed the patients by
means of the Stan&axdiseﬂ Paychiatric Interview
(Goldberg, 1270) in which 10 groups of symptoms
(Figure 1) and 12 manifest abnormalities (Figure 2)
were each rated on a 5-point scale (0~4). A manual
describing the degree of severity which is
appropriate to each rating is provided so that the
geverity described can be understood and replicated.
Clearly the whole Goldberg interview was unsuitable
for the purpose of wating change as some of the

items would obviously be inapplicable. It did however
seem that a score derived from those ltems which were
appropriate to our cases would be useful. It would
bhe understandable to the patients and it would be
possible for others to know what we meant by the
varying degrees of severity. From the symptom areas
we onitbed somatic sympitoms, fatigue, sleep
disturbance, irritability, lack of concentration

and depersonalisation. The first three were omitted
because they avre reported slde affects of phenelzine.
A complaint of irritsbility tended to xeflect chémges
in the unstable domestic environment of many of our

patients rather than a change in mental state. Lack

26,
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of concentration was omitted as it was a concept
which many of the patients confused with drowsiness
and depersonalisation was omitted because it occurred
very rarely. We therefore rated only the symptom
areas :-

DEPRESSION

ANXIEDY

PHOBIAS

OBSESSIONS /COMPULSIONS

With regard to the manifest abnormalities persons

showing any of the following :-

ELATED, EUPHORIC

FLATTENED, INCONGRUOUS
TEOUGHT DISORDER, DELUSIONS
HALLUCINATIONS

INTELLECTUAYL IMPAIRMENT

were excluded at the initial interview on the basis
that these are not features of a primary depressive
illness, Goldberg (1970) states that the reliabillity
of the item "histrionic" as a description of
interview behuviour is questionakle and poilnts out
that it is at least as much a personality variable

as an index of morbidity. For this reason it was
omitted as were "lack of.spontaneity" and “suspicilous”.
In our non-psychotic population these would never be
rated at a high level and seemed inclined to reflect
personality wvariables and initial shyness rather than

change in mood. "Excessive concern with bodily
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functions" was omitted for the same reason as
Ygomatic symptoms' namely because it seemed possible
that change in this item might reflect side effects

rather than mood change, This left the three items

DEPRESSED
ANXIOUS /TENSE

DEPRESSIVE THOUGHT CONTENT

"Depressive thought content” was also omitted. This
was because the raters found it difficult to

separate this variable from the symptom of depression,
clinically observable depressed mood and depressive
ruminations ratable under obsessions. In view of the
fact that so many items were being omitted it seemed
best to omit this one also and avoid any confusion
producéd by the same feature being rated twice. The

manifest abnormalities rated were therefore:

DEPRESSED

ANXIOUS/TENSE

In the Standardised Goldberg Interview the overall
severity is derived as follows s~

TOTAL
SYMPTOMS

TOTAL MANIFEST

OVERALL: SEVERITY = ABNORMALITIRES

+ ) % 2

The overall severity of the modified score used in
this study was derived in the same way. It was fully
realised that this modified score used as an index
of rate of change did not have the tested reliability
of the Goldbexrg score but it was felt that it was a

sinmple understandable and replicable method of



assessing the changing mental status of our patients.
Ratings were made immediately before medic¢ation
was commenced and at weekly intervals during the

gix-week period of the study.

SIDE FEFFECLS

It is often difficult to assess the side effects
of drugs. TFreguently there is no objective means of
measurement and one is dependent upon the patient's
subjective complaints about the relevant symptoms.
Such complaints depend upon factors such as the
patient's degree of stoicism as well as upon the
severity of the effects. This difficulty can never
be entirely overcome but in an attempt to minimise
it we devised a list of known side effects of the
administration and abrupt withdrawal of phenelzine.
Our source of these effects was a standard account
of psychotherapeutic drugs (Brucke, HornyKi®wicz
& Sigg, 1970) (Figure 3).

The ratings were :-
0 = ABSENT; 1 = PRESBNT; 2 = BEVERE.

The total side effects score was devised by addition
of the individual scores. Ratings were made
immediately before medication was commenced and at
weekly intervals during the six-week period of the
study. It was thought that the fact that the side
effects were rated in this way before commencement

of any drugs and while the patients were on placebo
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as well as while they were on active drug would
make the actual incidence of symptoms resulting
from drug ingestion clearer than would dependence
upon a spontaneocus report of the symptoms from

the patients.
FOLLOW-UR

At the end of the six week course of phenelzine/
placebo the drugs were stopped. The patient's part
in the study terminated at that point and each
patient was thereafter treated as seemed appropriate.
If the patients were well they were not asked to
continue to attend the clinic although if they still
had symptoms their attendance was naturally continued.
At a mean of 22 weeks from completion of the course
of phenelzine/placebo the patients were contacted
by letter and asked to attend for a follow-up visit
at which the Standardised Psychiatric Interview
(Goldberg, 1970) was administered.

OTHER CONSIDERATTIONS

Previous drug ingestion:

It was determined to exclude from the study
any patients who had had a ¢ourse of MAOIs in the
previous six months., The chronic administratlon
of various hypnotics, tranquillisers and other
drugs increases the amount of drug wmetabolising
enzymes in the liver (Evans, 1268(a) ) and thus
previous drug experience may be relevant to studies

of the effects of drugs. The enzymes for acetylation
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have been shown to be non-inducible (Levi & Walker,
1966; Bvans, 1l968(b) ) and therefore it was felt
that apaxrt from MAOI ingestion previous drug
experience was not relevant to the study. As the
intention was to study the effects of phenelzine/
placebo alone and not combined with any other drugs
patients were advised to stop all drugs at the time
of the initial interview, i.e. one week before

commencing phenelzine/placebo.

Dietary restrictions:

Hypertensive attacks during treatment with
moncamine oxidase inhibitors were first described
in tuberculous patients who were being treated with
iproniazid (Ogilvie, 1955), Following the
introduction of monoamine oxidase inhibitors as
antlidepressant agents numerous reports were made of
the occurrence of these attacks which may be serious
and assoclated with fatal intracranial haemorrhage
(Clark, 1961; McClure, 1962; Doxrell, 1963). A
detalled study showing the relationship between
the ccnsumption of certain dietary articles and the
occurrence of hypertensive crises was carried out by
Blackwell et al (1967). Many of the earlier reports
concern tranyleypromine. In Blackwell's study
several MAOIs were used. The ineidence of
hypertensive attacks wag five times greater in
patients on tranylcypromine than in those on

phenelzine but hypertensive crises did occur in
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patients on phenelzine. It was clearly established
that the occurrence of hypertensive attacks in
patients on MAOILs was associated with the ingestion
of tyramine-containing foods. In 1969 it was
demonstrated that the ingestion of
phenylpropanalamine, a common constituent of
proprietaxry cough and cold remedies, by patients on
MAOIs provoked a rapid and potentially dangerous
rise of blcood pressure (Cuthbert, Greenberg & Morley,
19269). It had previously bLeen shown that MAOIs
potentiate the effects of barbiturates by inhibiting
barbiturate metabolising enzymes (Laroche & Brodie
1960) and similar effects have been shown to take
place with pethidine (Shee, 1960). It is therefore
esgential that patientg on MAOIs avolid tyramine-
containing foods and drugs which have not been
prescribed for them by a physician who is aware of
the MAOL ingestion. As this was an outpatient trial
there was particular concern about the necessity

of impressing the need for these restrictions upon
the patients as this aspect could not be controlled.
The dangers were stressed heavily and the patients
were supplied with a card explaining about the
prohibited substances. The patients were told to
take no other drugs during the study without the
permission of the trial psychiatrists. ‘The general
practitionersg of the patients were contacted and

informed of this arrangement.



The results of drug trials can have little
meaning if the patients do not take the drugs. It
has been shown that the percentage of psychiatric
outpatieats who do not take thelr drugs is as bhigh
as 48% (Willcox, Gillan and Hare, 1965). It was
stregsed to the patients that they must take the
drugs exactly as prescribed. The patients were
given one week's supply of tablets at a time and
a small excess was provided so that tablet counts
would give some measure of the patient's ingestion
of the drug. Two urine samples were taken from
each patient and tested for phenelzine (Tilstone,
unpublished work). These were not taken at any
gspecific week but one was taken during each three-
week period of the study so that for each patient
one of the two samples should have been positive.
Where this did not happen it was put to the patient
at follow-up that we had reason to believe that he
had not taken his tablets. By these means we
attempted to ensure that the patients in the study
did take thelr drugs but it is realised that this

may not have been s50.

In sumnary, the regime for the first study

was as Follows -

Week=1l: initial visit: assessment with Standardised
Paychiatric Interview (Goldberg et al, 1970)
and neurotic/endogenous rating (Carney, Roth

and Garside, 1965). Decigion made re




Weak=0s

Waek 1-5:

Weelk-~G:

inclusion in study: patient advised to

stop all drugs.

Betimation of Acetylatoyr Status (Bvans,
19692} s Adminlistration of side effects
scores Aduninlstration of modified
Goldberg score: One week's supply of
phenelzine/placebo given: warning given

ra dietary and drug restrictions.

Administration of side effects score:
Administration of modified Goldbery score:
One week's supply of phenelzine/placebo
given: warning re dietary and drug
restrictions: urine samples taken on two

occasions.

Administration of side effects score:
Admlnlstration of modified Goldberg score:
Drug stopped: patient advised to maintain
dietary vestrictions for ten deys:

patient's part in trial terminated.
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RESULTS OF FIRST STUDY

buring the study 257 patients were referred to the
clinic because of a complaint of depresgion. The
outcome of these referrals is seen in Table 6. 97
patients who were dlagnosed as having neurotic
depression according to the criteria previously
desoribed began the study. The outcome in these 97
patients is seen in Tables 7 and 8, Of the 79 who
finished, 7 were not shown to have phenelzine in
eilther of the urine specimens which were tested. It
was put to them that they had not been taking the
tablets and they agveed that this was so. Our final
population therefore consisted of 72 patients and it
is only to these patients that the results refer.
An obvious criticism of this study would be that the
side effects might make the allocation of placebo/
phenelzine apparent to the raters. For this reason
each rater independently made a note of at which
three-week period he/she thought that the patient
was taking the active drug. In 27 of the 72 cases
at least one rater was wrong. The final population
of 72 patients was Ffound to consist of 33 fast and
39 slow acetylators and they are best considered in

4 groups

FAST ACETYLATORS on PLACEBO FIRST
FAST ACETYLATORS on DRUG FIRST
SLOW ACETYLATORS on PLACEBO FIRST

SLOW ACETYLATORS on DRUG FIRST




Comparisons between the groups wexre made by Students
' test (unpalred). The starting scores of the 4
groups were not slgnificantly different from one
another (Table 9). There was no signilficant
diffevence between fast and slow acetylators with
regard o placebo response (Tables 10 and 11} and
indeed there was no consistent tyend (Table 12).

On drug, however, the slow acetylators lmproved more
than did the fast and in the first three-week period
this difference was statistleally significant. In
the gecond three-week period the trend remained but
statlstical significance was not reached (Tables

13 and 1l4). When drug was compared with placebo it
was found that for fast acetylators the drug was not
significantly more effective than placebo but that
for slow acetylators phenelzine was more effective
than placebo to a highly silgnificant degree (Tables
15 and 16).

In this study the side effects check list
previously described was used to assess slde effects.
The patients achieved high scores before drug
treatment wag commenced and while on placebo as well
as while taking active medication (Figures 4-~7).

It was felt that the tendency of the patients to
complain of the symptoms in the side effects check
list while depressed might be obscuring differences
in the physical symptoms actually produced by the

drug. Poxr this rveason, in the second study, a
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description of which follows, although the entire
score was administered individual side effects wexe
exanined and a new score was evolved composed oanly

of thoge symptoms which showed a tendency to

increase at sowe polnt while the drug was being taken.
Retrospectively this was done with the results of

the £irst study (Tables 17-20). The symptoms which
showed a tendency to increase were fairly consistent
in the four groups. ‘They were -~ headaches, ilnsomnia,
tremor, ataxia, fatigue, apathy, sweating,
congtipation, faints/dizziness, micturition difficulty
and blurred vision. Scores using these symptoms plus
any other new symptoms spontaneously rveported by the
patients were made and the groups were compared in

terms of these (Tables 21 and 22) (Figures 8 and 9).

In general terms the patients improved considerably
during the study. On the Modified Goldberg Score,
the mean score 0f all the patients at the outset of the
study was 15.2. For ithose who wenkt on to complete the
course it was 1l4.9 and theix mean finishing score was
1.9, The patients were seen for a follow-up vigit at
a mean of 22 weeks after completing the course of
phenelzine/placebo. 85% attendance was achleved and
at that tiwme the mean score was 2.2, In view of the
fact that this 22 week period was uncontrolled with
respect to further treatment, intercurrent illness
or changed circumstances this result was not examined

in any further detail.




MATERIALS and METHODS: 2nd STUDY

INTRODUCTICN

These studies were undertaken to examine the
hypothesis that the effects of hydrazine MAOIs, of
which phenelzine was used as the most studied
example, are dependent upon acetylator status, the
drug belng metabolised by acetylation. The results
of the first study showed that the fixét two

predictions namely:

1) The antldepressant efflcacy of the drug will

be greater in slow acetylators than in fast

2) The difference hetween the efficacy of phenelzine
and placebo will be greater ln slow acetylators

than in fast

were corrvect. The results regarding the thixd
predicticn:
3) The glde effects OFf phenelzine will be greater

in slow acetylators than in fast
were inconclusive.

These regults support the hypothesis and
therefore a second study was carried out in which

the following variables were examineds

1) Acetylator Status

2) Antldepressant Response

3) 8ide effeats

4) Degree of inhibition of monoamnine oxidase

5) Levels of free phenelzine.
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8tudy of these variables would make it possible to
determine whether or not the last two predictions

namely:

4) Slow acetylators will achieve a greater degree

of inhibition of monoamine oxldase than fast

5) Slow acetylators will achieve higher levels

of free phenelzine than fast,
wera correct.

The sgtudies of MAO inhibition and phenelzine
levels necessitated strict control of the timed
ingestion of the drug and repeated collections
of blood and urine. This study could therefore
only be carried out on inpatients. This meant
that an opportunity would be provided for checking,
in patients known to be taking thelr medication, the
findings of the first study relating antidepressant
effect and incidence of side effects to acetylator
status. It is known that a high proportion of
psychiatric outpatients do not take their drugs
(Willcox, Gillan and Hare, 1965). Despite our
precautions some of the patients in the first study
may not have taken their tablets and this could
obviously affect the results. In order that the two
studies would be comparable the methods used in the

second study closely resembled those of the first,

PATIENT SELICTION

This study concerned depressed patients oFf
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non-endogenous type whose illness was not secondaxy
to any other physical or psychiatric disorxder. This
trial was counfined to patients conforming to these
criteria, who agreed at the outsel Lo come into
hospital for four weeks. Mogt of the patients were
selected Lrom thoge referred with a complaint of
depregsion to the psychiatric clinic at Bastern
District Hospital, Glasgow or tvo the outpatient
clinle of the Glasgow University Department of
Paychological Medicine., Siz to eight patients per
week were seen from 1.3.73 until 31.7.74. A few
other patients were referred by other psychiatrists
in both hogpitals as possibly suitable and the
selection procedures also applied to them. The means
¢f selection were similaxr to those used in the first
study. The Standardised Psychiatric Intexview
(Goldberg et al, 1970) was used and the Neurotic/
Tndogenous rating (Carney, Roth and Garside, 1265)
was applied to those who had a depressive lllness
not secondary to any other physical ox psychlatric
disorder. The study was explained to those patients
who were suiteble and if they agreed to participate
their adnission was arrvanged and they were ineluded

in the study.
DRUG_REGIVE
As in the fivst study phenelzine was used. It

wag felt that the estimation of pheneliine levels

would be simplified Lf the dosage was consthant



throughout the pexriod of the study and the drug
was therefore given iun a dosage of 30 mg. t.i.d.
for 21 days. ‘This second study was not placebo
gontrolled. On theoretical grounds placebo control
would have been desirable but it was thought to be
lmpracticable in this inpatient study. The
depressive illnesses of neurotic type, from which
these patients suffered, arve ELrequently treated on
an outpatient basis. The patients in this study
were being asked to agree to a four-week admission
which could possibly have been avoided, at least in
some cases. Extending this admission to at least
aix weeks, which would have been necessary had the
phenelzine/placebho crosaeover design of the first
study been used, would have placed an unreasonable
burden upon the patients and upon the hospital
gservices. It would have been possible to give half
of the patients phenelzine and half of them placebo.
Thig would have meant asking patients, who could
possibly have been managed as outpatients, Lo agree
to a four-week period of hogpital care during which
they would be deprived of effective tveatment. Tt
was not felt that patients could be treated in this
way. Because of these okjections and because the
effects of phenelzine/placeho, as related to

acetylator status, had already been examined in the

first study, all of the patients were given a three~

week course of phenelzine 30 mg,. t.i.d. without

placebo control.



DETERMINATION OF ACHIYIATOR STATUS

This was done by means of the sulphadimidine loading
technigue initially described by Price Evans (1969) and
furthexr discussed by Rao et al (1970), Eze and Evans
(1972) and Schroder (1972). Using the sulphadimidine
loading method either urine or blood samples can be
uged for estimation of free and total sulphadimidine. In
the first study blood samples were used. In the more
controlled conditions of this inpatient study 1t was
possible to use urine samples collected for one hour
betwéen five and six hours after ingestion of the drug
which was given according to the dosage schedule
described in Table 5. Urine samples were used in order
to minimise the number of venepunctures that would be
required. In ten of the patients the estimation was
also performed on a blood sample. This was done to
confirm that the results with urine are comparable with
those with blood and to clarify the result in those
patients in whom the percentage acetylated was &lose
to the dividing line between fast and slow acetylators.
There is some difference of opinion about the point at
which this division should be made, figures of 65% and
70% being used in different studies and in patients
whose result fell between these points the test was
repeated using a blood sample. The sulphadimidine was
estimated both by the method described by Price Evans
(1969) and by that described by Schroder (1l972).

EVALUATTION OF MENTAL, STATE

The changing mental states of the patients were
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assessed using the modification of the Goldberg (1970)
interview earlier described. This rating was made at
the time of the initial assessment, following hospital
admission but prior to commencing medication and on the
7th, l4th and 2lst days of treatment. A further rating
was made on the third day after stopping the drug to
assess the mental state when the patient was drug-free.
Further ratings were made after discharge, four weeks
and eight weeks after cessation of the drug, to assess
any tendency to relapse. In the initial study nany
patients stated that they had improved suddenly over a
period of about twenty-four hours at some point
between the weekly ratings. For this reason it was
felt that ratings should be carried out at least once
per day. For such freguent assessments to be made

the rating required to be very simple: Visual
Analogue Scales (Aitken, 19269; Zealley & Aitken, 1969)
seemed appropriate., The patients rated themselves on

3 variables: anxiety, tension, and depression,

morning and evening throughout the study. This

allowed the patients' mental states to be sampled
frequently, simply and without causing them any
distresgs. It also meant that a self-rating scale

was included in the study. As all of the other
assessments were being carried out by the author this
was useful as it would combat any personal preconception

and prejudice.

SIDE EFFECTS

S5ide effects were rated using the same side effects




check -list as was used in the first study. The rating
was made the day before treatment was begun, on the
7th, l4th and 2lst days of treatment and on the 3xd
day after it was stopped (Day 24). It was evident
£rom the first study that many of the somatic
complaints to which the patients admitted when the
gide effects score was administered reflected depressed
mood rather than effects of the drug as many of the
patients had higher scores before starting the drug
than they had while on it. Therefore, although the
score was administered unchanged. it was determined
to assess which of the items did in fact show any
tendency to increase while the patients were on the

drug and to assess the side effects in terms of these.

BEETIMATION OF INBIBITION OF MONOAMINE CQXTDASE

Monoamine oxidase (MAQ) occurs in many tissues
of the body including the liver, the kidney, the
plasma and the platelets as well as the nervous system.
Some investigators have found that MAQ exists in
multiple forms in a single tissue. Although there are
authors (Houslay & Tipton, 1873) who suggest that
these findings may be due to artefact, Youdim et al
(1972) , studying the brains of deceased persons,
concluded that in human brain MAO exists in four forms
and that the degree to which each of these is
inhibited by various MAOIs 1ls variable. Squires (1972)
showed that MAO existed in two forms in various tissues
in several mammalian species., Platelet and plasma MAO

have been shown in man to differ from each other and
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from liver MAO (Robinson et al, 1968) and these authors
showed that the degree of inhibition produced by
various MAOIs in plasma and platelet MAO is not the

Sanme,

From the point of view of counsidering the
relevance of inhibition of MAO to antidepressant
activity and the implications of this for the mono-
amine theory of depressive illness, it is the
inhibition of MAO within the brain which is impoxrtant.
At present it is not possible to estimate in living
subjects inhibition of total brain MAO and certainly
not inhibition of the various forms of brain MAO.
There are various methods of estimating inhibition of
MAO. The use of these in coﬁneation with testing the
monoamine theory of depression involves making the
assumption that the degree to which MAQO is inhibited
in the gite tested is a neasure of the degree of
inhibition of MAO in the brain, Methods of estimating
inhibition of MAQO include the following. TFirstly,
there are those involving urinary estimation of a
nonoamine substrate of MAO. The most commonly used
substrate is tryptamine. Normally tryptamine is
metabolised by MAO to indole=3-acetic acid and i# MAO
were inhibited this would be expected o lead to
increased urinary excretion of tryptamine. This was
shown to occur in 1959 (Sjoerdswma et al, 1959) and
these authors stated that the level of urinary
tryptamine Was.a sensitive index of monocamine oxidase

inhibition. Seceondly, there are those involving




urinary estimation of a metabolite of a monoamine substrate
of MAO. When MAQ is inbibited the normal metabolic path
is blocked and the urinary level of the metabolite will
fall. b5HIAA and VMA can be used for this purpose but the
changes in level are much less marked than the changes in
tryptamine level (Dunlop et al, 1965). Moreover the
metabolites are present In such low concentrations that
aestination ls difficult (Dewhuxst and Pare, 1961). For
this reason a leoading dose of enzvme substrate, €.9.
S5-hydroxytryptamine, may be given before its major
maetabolite, in this case 5HIAA, is estimated in the urine
(Devhurst and Pare, 1961l; Sjoexdsma, Gillespie and
Udenfrlend, 1958). Related to this method is that using
a loading doge of 014 labelled adrenaline (Resnick et

al, 1260). In this method the amount of radioactivitly

in the urine is used as an index of MAO inhibition. All
of these nethods ave indirxect. In 1968 a technigue of
direct assay of MAO in platelets and plasma using
radiocactive substrates was introduced (Robingon et al,
1968) . Of these methods the estimation of urinary
tryptamine dis the simplest and the method of Robinson

et al the most direc¢t. Results with urinary tryptamine
correlate well with inhibition of platelel MAC

(Robinson et al, 1968). Estimation of platelet MAO

could not be undertaken in Glasgow and repeated
egtbimations would bhave involved repeated venepunctures.
Beatimation of urinary tryptamine is simple and could

be done locally. As only urine samples are reguired

repeated testing could be carried out with minimal
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inconvenience to the patients. For these reasons it
wag decided to use estimation of urinary tryptamine to
measure inhibition of MAO. 24 hour urine collections
were carried out continuocusly for the 21 days of
phenelzine administration and for 3 days after it was
stopped. There wos no intention of doing daily
estimations but it was felt that it would be less
confusing for the patients 1f continuous collections
were carvied out than if collections were carvied out
some days but not othexrs. The urine was frozen following
collection and 100 ml. aliquots stoxed at «20°C without
preservative until the estimations could be carried out.
This was done by the method described by Sjoerdsma et

al (1959},

LSTIMATTION OF FHENETZINE LEVELS

Bstimation of monoamine oxidase inhibitors in
biological samples is difflicult. A method of detecting
monoamine inhibitors in biological samples was published
in 1970 (Curry and Mercier, 1970). This method is basged
on the inhibitory action of these drugs on the activity
of MAO. This being the case thils method was unsuitable
for this study as it was hoped to examine the levels of
the drug and the degree of inhibition of MAO separately
and see if there was a relationship between these two
variables. During the initlal study a gas
chronatographic method of detecting phenelzine in the
urine was developed (Tilstone unpublished). Samples
from poisoning cases are dealt with 1ln the sawme

laboratory and at the time of the first study samples
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were obitained from o wman whe had swecssesfully commitied
suiodde by fsgesting en unkuown guantliy of phenalaing
tablato, Yhis mon was wot dn the stwly and vay aob

hoown o the dostore dwnvolved.  In bicod fxom this pationd
a level of phevolzine of 2 wgful wan deteoted by the
method evelved in this lebewetory feom tha Andtlal wrine
studics,. This sabthod wap Zurtheyr dovelopnd go bthet fyee

phesaleine was Jdatepbed and it was dacided thab 1L was
pragulenhle o meke the detwymination of fxee phennlszine
levads part of the sovopd study. This neblad rvolves
the eonveradon of foee phenslszine Lo phanslzine sostondde

7
it

and vhe noasweengnt of this mubstance by gas chromatography .

Acubyiated ohaneldzing dg nob dotestable by his methed which
Y , X

wos devised by Caddy & Pllstong {(unpublisbed), The metbhod

Phenalzine whs assayed by gos Llgudd cheomatograpdy
ag bhe asetonide derivative on 0% apleson ~ o on gos
ahion 0 ot 3807C, 30 2l of urine was added ho L0 ml
af & Azl nixbuee of ethar and aosbone and shaben. L owld
of phonfipetrasine bitpyteate 11.2 vyl was added ag an
Interal standazrd and J dzope of sebureted sodluwwm corbonste
ware sdoo added. Phonedsine sovbonide was extwaobed in the
ether laver on a polley mizer for alf an bowr. The ebhey
phase was ronoeved and gonaendrated o 100 wl. 2wl
allguots werke injected oube hhe 6L, Quantibation was by
peak helght ratlon of phonelsine o phondinatoasine by
reforenas o o sbaodmed opeve of L0 uglnl.  Complete
revovary ¢f phenelaing wan attalnsed amd bhe sbeadard

daviablon wes boebbay then 2%. The identity of the
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phenaelzine acetonide peak was confirmed by weforence to
the retention times of standard waterial and by wmass

Bpactronetiy.

Tt was hopesd that this method ¢ould be used to detect
plogma levels of phenelzine although it was not known
whether or not therapeutice dosages of phenelzine would
give levels above the detection limit of 0.5 ug/ml in
all or any of our patients. Drug concentrations in
urine arve up to 100 times higher than those in plasma,
the exact relationship depending on the extent of tubular
seabsorption, Moreover 1t is possible to use much laxger
voluwes of urine than can reasonably be obtained of plasma.
Por these veasons the detection of free phenelzine in
urine was %xpecﬁ@& to be much simpler and we were hopeful

of obtaining clear-cut results using urine.

The relationships between the amount of druyg excreted
in urine over a given pexiod (@.¢g. 24 hours)and the
concentration of the drug in the plasma is

Qu = Vu = ﬁbep. dt,e
o
Where Vu is the renal clearance of the drug
r/th.dt. iz the area under the plasma
° concentration time curve for the pericd

o~t (e.¢g. 0~24 hrs.)

and gu is the guantity excreted in the tine

pericd conpidered.

Thus measuring (u will give a relative measure of plasma

concentration., It was intended to obtailn this measurement
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using 24 hy, urine collections but samples of plasma
were also collected in the hope 6f obtaining direct
neasuremnents. To this end 30 mg. phenelzine was given
at 8 a.mn., 12,30 p.u., and 5 p.m. for 21 days. On the
4th and l4th days of the course 10 mls of bhlood was
taken at 7.55 a.m. and the 8 a.n. dose of phenelzine
given, The 12.30 p.m. and § p.m., doses were omitted

on those days. Further samples of blood (10 mls taken
into lithium/heparin tubes) were taken at 9 a.m.,

11 ace, 2 poiie, 5 pera., & p.m, and 7.55 a.,m. on the
following day. The samples were centrifuged for 1O
minutes imnediately after collection. The plasma

was then frozen at -20°C until asgay. The urine
collection of Day 13 was used for phenelzine estimation
and the patilents were particularly closely supervised
on that day in order that we might be sure of obtalning

a complete collection.

OHER CONSTIUERATICNS

As in the first study patients who had received a
course of MAQIs in the six months prior to the study
were excluded and if possible all other drugs were
stopped for a week prior to commencing the study. In
this second study the patients were rather more szeverely
depregsed than those in the first study and in some
hypnotics could not be withdrawn (for details see
Appendix I). In this inpatient study the dietary
and drug restrictions were less worrying as the patients
were being treated under closely controlled conditions.

A low tyramine diet was administered. They were advised



only to eat the foods provided and no drugs incompatible
with phenelzine were given. Strict control over the
actual ingestion of the tablets was wmaintained. They
were given according to a timed aschedule and counts of
the tablets were made to see that this had indeed been
carrvied out accurately. Dietary tryptophan influences
urinary tryptamine levels (La Brosse et al, 1964).
Congtant tryptophan diets could not be provided in the
wards used and in any case they are very repetitive and
rather unpalatable. Plasma tryptophan levels have been
shown not to vary in psychiatric patients on & standard
ward diet (Coppen et al, 19265) and it was therefore felt
that dietary tryptophan was not likely to influence
results in this study. There is also a question that
variations in urinary pH might influence urinary
tryptamine levels. Previous authoxrs have felt that
keeping the patients on a uniform diet provided adequate
control of this source of variability (Coppen et al, 1965)
and as the patients in this study were maintained on a
uniform ward diet it was felt that this aspect was
probably controlled.

In summary the regime for the second study was as
follows:
As outpatient - assessed foxr sultability for trial

by Standardised Psychilatric Interview (Goldberg

et al, 1970) and the neurotic/endogenocus rating

(Carney, Roth & Garside, 1965).

‘Following admission - Gstimation of acetylator status

(Price Bvans, 1969).
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Aduninistration of Modified CGoldberg Score.
Adminlstration of side effects check list,
Twlee dally ratings on visual analogue scale

commenced and maintained until discharge.

Day 1 -~ 24 urine collections commenced and maintained

for 24 days.

Phenelzine 30 mg. t.i.d. commenced.

Doy 4 - 12.30 pem. and 5 p.m. doses of phenelzine

omitted. 7 blood samples taken.

Day 7 = Modified Goldberg Score administered.

Side Gffects check list administered.

Day 14 - 12,30 p.m. and 5 p.m. doses of phenelzine

omitted - 7 blood samples taken. MNodified Goldberg
Score administered. 8Side Effects check list
administered.

Day 21 - Modified Goldberg Score administered.

Side REffects check list administered,

Phenelzine stopped.

Day 24 -~ Modified Goldberg Score administered.

Ray

Side Bffects check list administered.

24 + 4 weeks - Modified CGoldberg Score administered,

Day 24 + 8 weeks -~ Modified Goldberg Score administered.

det
bio

The results of the biochemical egtimations including
ermination of acetylator status were retained by the

chenist until the study was completed.
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RESULTS OF SECOND STUDY

Between l.4.73 and 1.8.74 thilrty patients who had
neurotic depression according to the stated criteria
agreed to enter the study. The aumber of patients
collected was much smaller than that of the first
study because many of the patients who were otherwilse
suitable were not prepared to come into hospital for
four weeks. The patients in the study ave therefore a
somewhat selected sample of the neurotically depressed
patients attending the ¢linic but the nature of the
study made this unavoidable. None of the patients
defaulted Lrom the course of treatment. Details of
the patients' case histories and the results in the
individual cases are in appendices I and IL. These
patients were rather more severely ill than the
outpatients in the first study. The mean overall
severity score (modified Goldberg) before treatment
was bhegun was 18.4 for the fast acetylators and 20.3
for the slow. The corresponding figures for the first
study were 1l4.8 for the fast acetylators and 15.0 for

the slow.

Determination of acetylator phenotype was carried
out by sulphadimidine loading as described by BEvans
(1969). Attempts were made to use the simple method
described by Schroder (1972) for estimating the level
of sulphadimidine. This method depends upon a colour
change. 8chroder states that in some samples this is
difficult to detect. This was our experience and the

method described in Evans (1969) paper was used. In



10 of the patlents' serum samples were used to confirm
the results. In no case did this change the grouping.
The results of the acetylator phenotyping are seen in
Figure 1O, In those patients in whom urine testing
gave results between 65% and 69% sulphadimidine
acetylated, the testing wag repeated with serum at a
later date and in all cases the result was within the

range for fast acetylators.

Blood samples were collected for phenelzine
estimation as described. During the study it became
apparent that the serum levels of phenelzine achieved
were too low for consistent reliable detection and
that only levels in the urine would be obtained. The
original protocol with omission of two phenelzine
dosages on Days four and fourteen and the carrying out
of seven venepunctures on =2ach of these days was however
followed so that the treatment procedures would be the

same in all of the patients.

Continuous 24 hour urine collections were carried out
throughout the study and urinary tryptamine levels were
estimated on samples from Days 1, 3, 13 and a pool of
Days 20, 21 and 22. 2 fast acetylators and 1 slow
acetylator gave incomplete collections for Day l. As
this was intended as a basal estimation this result was
omitted. 4 fast acetylators and 3 slow acetylators gave
incomplete collections for Day 3. If the collection for
Day 2 waé complete this was substituted and this was the

case in 1 fast and 2 slow acetylators. Where there was




also doubt about the collection for Day 2 a pool of
Days 5-8 were substituted. The collections for the
other dayvs were all thought to be complete. Where the
collection for Day 3 had been substituted by that of
bay 2 or a pool of Days 5~8, collections from Day 12
or a pool of Days 15~18 were substituted foxr that of

Day 13 for purposes of tryptamine estimation.

Betimations of free phenelzine were made on the
urine collections fox Day 13. These were satisfactory
in 27 cases. In the case of 2 fast acetylators and
1l slow acetylator the results were regawvded by the
biochemist as being falsely low and these have been

onitted from the calculation of the results.

In calculating the results a comparison is being
made between the findings in the 13 slow acetylators
and the 17 fast acetylators. Comparisons were made by

Students 't' test (unpaired).

Firstly, the overall severity scores (modifiled
Goldberg) prior to treatment, after one week's
treatment, after two weeks' treatment, after three
weeks' treatment and on the 24th day (3 days aftexr
treatment was stopped) were compared. (Table 23;
Flgure 1ll). The differences between the initial score
and the scores after 1 week, 2 vweeks, 3 weeks and 3%
weeks (24 days) were then compared (Table 24; Pigure 12).
The wvisual analogue scale camnot be used as an absolute
figure as the point indicated by the patient is arbitrary.

The results using the VAS were calculated as follows.



The morning ratings on the anxiety, tension and
depression lines were added together to make a single
score. Average scores for each week were calculated
and rate of change measured using the index week

seore (scorxe of 2nd, 3rd or 4th week) as a percentage
of the first week score. Comparisons between fast and
slow acetylators using this measurement are seen in

Table 25; Figure 13).

In the initial study it was felt that the method of
deternining the side effects was unsatisfactory as many
of the patients achieved higher scores before starting
the drug than they did while on the full dosage. It
was determined in the second study to £ind which
symptoms did in fact show a tendency to increase while
the patients were on tﬁe drug (Tables 26 and 27). The
side effects which showed a tendency to increase were
quite congistent between the two groups altheugh not

entirely so. Those which increased were

INSOMNIA CONSTIPATION

TREMOR FAINTS/DIZZINESS
ATAXIA MICTURITION DIFFPICULTY
SWEATING BLURRED VISION

The side effects were calculated in terms of these plus
any other new symptoms spontaneocusly reported by the

patients. Comparisons between the side effects at the
different weeks of the study ave shown in Table 28 and

Figure 14.

56.



Excretion of tryptamine in ng/24 hours was compared
foxr Day 1, Day 3 (replaced by other days in the cases
inficated in Appendix I) and a pool of Days 20, 21 and
22, Comparisons between these results in fast and
slow acetylators ave shown in Table 29 and Figure 15,
The differences between the tryptamine excretion on
Day 1 and that on Day 3, Day 13 and the pool of Days
20-22, were then compared and the results are shown in

Table 30 and Figure 16.

The excretion of free phenelzine in yug/24 hours
for Day 13 was comparaed between the two groups. On
this day particular eiforts were made to obtain
certainly complete collections and the patlients were
observed congtantly. There can be confidence that the
collections foxr this day were complete. The results

are shown in Table 31 and Piguxe 17.

The patients who were not removed from the study at
the end of the 24 days were followed up for 8 weeks
and were rated on the modified CGoldbery score at 4
weeks and 8 weeks after completion of the treatment
period, Compavisons of these ratings are shown in

Table 32 and Pigure 18,

The relationships between these variables in the
individual cases are illustrated in Appendix 2, The
relationships between the mean values of the fast and
slow acetylators regarding these variables ave

illustrated in Figures 19-25,
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DISCUSSION

These studies were designed to test the hypothesis
that the effects of phenelzine are dependent upon
aceﬁylator status, the drug being broken down by
agetylation, a mechanism for which there is genetic
polymorphism. It was predicted that, 1f the hypothesis

were true:

1. The antidepressant effect of the drug would be

greater in slow acetylators than in fast.

2. The difference between the efficacy of phenelzine
and placebo would be greater in slow acetylators

than the same difference in fast.

3. The side effects of phenelzine would be greater

In slow acetylatorsg than in fast.

4. Slow acetylators would achieve a greater degree
of inhibition of moncamine oxidase than would

fast acetylators.

5. Blow acetylators would achieve higher levels

of free phenelzine than would fast acetylators.

In the first study predictions (1), (2), and (3) were
examined, A consistent trend whereby the antidepressant
effect of phenelzine was greater in slow acetylators
than in fast was shown and in those patients who were
on active drug during the first three-week period this
difference was statistically significant (Table 13).

For fast acetylators phenelzine was not significantly

more effective than placebo as an antldepressant while



for slow acetylators it was more effective to a highly
significant degree (Tables 15 and 1l6). With regard to
slde effects no significant differences and no consistent
trends were demonstrated. These results are in keeplng
with the hypothesis but other possible explanations for
the results must be considered: Wlth regard to the
first result, namely that the depression of slow
acetylators improved to a more marked extent than did
that of the fast, it could be postulated that the
difference in ilmprovement rates occurred for reasons
unconnected with the administration of phenelzine.
Spontaneous improvement rates in depressive illness

are high (Klerman & Cole, 1965) and in many of these
patients reactive factors were important. It is
possible that there were more patients among the slow
acetylators than the fast in whom such factors played

a large part. Moreover it is possible that depressive
illnesses in slow acetylators have an intrinsically
better prognosis than those in fast. Acetylator status
is genetically determined. (Evans, Manley & McRusick,
1960). In at least some depressive illnesses genetic
factors are important (Winokur et al, 1971). Monoamine
oxidase activity, which, 1f the monoamine theory of
affective disorders is correct, is relevant for
depressive illnesses, has heen shown to be undexr
ganetic control (Nies et al, 1973). It is possible
that these factors are interdependent and that for
genetic reasons the progneosis of depressive illness isg

better in slow acetylators than it is in fast. If
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elther of these factors were important the slow
acetylators would be expected to have improved more
than the fast acetylators while they were on placebo
as well as while they were on active drug. This did
not happen (Tables 10, 1l and 1l2). With regard to the
result, that for fast acetylators phenelzine was not
significantly more effective as an antidepressant than
placebo but that for slow acetylators phenelzine was
more effective to a highly significant degree, one
could suggest that the difference was due to the fact
that fast acetylators respond better to placebo than
do slow acetylators. Indeed this suggestion has been
put forward (Caxr, 1974) but it is not reasonable,

Not only were there no significant differences
established between fast and slow acetylators with
regard to placebo response but there was not even a
consistent trend (Tables 10, 11 and 12). One would
not have expected such a difference to be shown. It
has been demonstrated that it is difficult to support
the concept that placebo reactors, or non-reactors,
exist as a distinct entity (Wolf et al, 1957). These
authors showed that intra-individual response to
placebo varies as much as inter-individual response.
This evidence is against the idea that placebo response

could relate to a genetically determined characteristic.

Any explanation for these results has to account for
the fact that while on phenelzine slow acetylators
improve more than fast but while on placebo this is not

the case. ‘There i1s an explanation other than our
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hypothesis which £its these criteria. It has been
suggested that S-hydroxytryptamine and other naturally
occurring amines are subject to polymorphic acetylation.
Oxidative deamination to S5-hydroxyindol~3~ylacetic

acld was the only known biotransformation of
5-hydroxytryptamine until investigations in animals of

146 - labelled compound were

the metabolism of the
carried out (McIsaac and Page, 1959). It was

demonstrated that 35~83% of the labelled dose was
metabolised by oxidative deamination and 5-25% by
N-acetylation. In experiments using material Lfrom

animals which had been pretreated with monoamine

oxidase inhibitors it was shown that a wide variety

of noxmally occurring amines, including S~hydroxytryptamine,
tryptamine and to a lesser extent noradrenaline, is
acetylated by mammalian tissues (Weissbach, Redfield

and Axelrod, 196l). If the acetylation to which

these amines are subject were polymorphic one would

expect that among patients in whom the activity in
nmoncamine oxidase was blocked because they were on MAOIs
slow acetylators would metabolise the amines more slowly
than fast. If it is accepted that depression is

associated with a deficiency of these amines polymorphic
aeetylation of the anmines could explain why the slow
acetylators on phenelzine achieved a greater antidepﬁgggzxgh
than the fast acetylators even 1f phenelzine were not
subject to polymorphic acetylation. The nature of the
acetylation to which 5~hydroxytryptamine is subject in

human liver wasg examined in 1969 (White, Jenne and Evans
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1969). Their results showed that the capaclty to
acetylate S~hydroxytryptamine did nbdt correlate with
the capacity of the same livexs to acetylate
igonlazid and a sulphonamide. They concluded firom
this that 5-hydrozytryptamine is not a substrate foxn
the polymorphic enzyme H—acetyl transferase and that
it might be acetylated by a different enzyme. IE
this is so the above explanation for my results is
unlikely to be tenable but conflicting findings were
produced by Schloot et al (19692) who cdncluded that
G-hydroxytryptamine was likely to be a natural
substrate for the polymorphic enzyme N-acetyl

transferase. This guestion therefore remains open.

The results regarding the side effects neither
support nor conflict with the hypothesis. It was
always realised that the presence of side effects
would be difficult to assess. In making this
assessment one is entirely dependent upon the
patient's subjective complaints of the symptoms and
these may depend upon his personality and the degree
of persisting depression as much as upon the actual
severity of the drug-induced effect. These factors,
particularly the possibility that those patients who
remained most depressed would be likely to have
least tolerance for somatic symptoms, may have blurred
existing differences but there is no doubt that these
were not demonstrated by this study. The results of
this first study are relevant to the hypothesis only

i1f the patients all took their medication or if the
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axtont 40 which thoy falled to take 1t did nob vary
botvoen the two groups. While 1t is kpown that they
all tonk at leagt gsome of thedr medicatlon, becaune
phanalzing could boe detected in thelr urine, there is
no means of bhalng certain that they took their tablets
wmactly as divected. Thove ean be cordainty about the
patlents' ingestion of the tablets in the presoribed
dasage in the second studv. In this study the nunbers
off pabticents are wmuch smaller and there ds no placebo
coutrol. The resulds could be distonted iF the groups
dififered markedly in personal cheracteristics such as
environnent, previous personality, oba. batalled
asoounts of the patients and thelr depressive illnesses
are therefore given in Appendix I. These factors

are difficult to guantidfy but it may be seon that there

vere no marked differences bstween thoe groups.

The sccond study exanines predictions (L), (3), (4)
gnd (5). Prediction (1) was confirmed. The
antidepregssant eifect ag neasured by the modified
Goldbexryg saore and the visual analogue scale was
significantly greater in slow acetylators than in fast.
(tables 43, 24 and 25: Figures 1i, 12 and 13). The
increased antidepressant effoct in slow acetylators
was lasting., At follow-up at 4 and 8 wechks after
completion of the course slow acetylators continued o
ghow a significantly lower score on the modified
Goldberg soore (Table 31 and Pigure 17). These
results only refer to patients whe continued in the

study, In 6 fast acetylators and 1 siow acetylator




the outcome of the course of phenelzine was g0
unsatisfactory that they were removed from the study
on the 24th day (details in Appendlx I). One would
expect that had these patients been included in the
follow-up studies the difference between fast and slow
acetylators would have tended to be increased rather
than lessened. As in the filrst study no statistically
sicuificant differences were shown regarding side
efifects. A trend whereby slow acetylators tended to
develop more side effects than fast as the study
prograssed was demonstrated (Table 286 and Figure 14).
The side effects were assessed in texms of a score
derxived from those symptoms which showed a tendency to
inecrease while the patients were on the drug. The
symptoms in this category were fairly consistent
throughout all ef the groups in the first and second
studiegs (Tables 17, 18, 19, 20, 26 and 27) although

in the first study the patients complained of headaches,
fatigue and apathy while those in the second study did
not. The dlfference with regard to fatigue and apathy
is probably explained by the fact that the patients in
the first study were outpatients attempting to cope
with their normal activities whereas those in the second
gtudy were inpatients with no dutles or current

respongibilities.

The results regarding urinary tryptamine excretion
differed between the two groups in that the slow
acetylators excreted more tryptamine on Day 13 than

did the fast and in that the difference between the

64.
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excretion on Day 1 and that on Day 13 was greater Ifor
slow acetylators than for fast (Table 29 and Figure 15
and Table 30 and Pigure l6). The tryptamine excretion
of the patients on Day 1 was below the normal range

of 36-120 ug/day described by Sjoerdsma et al (1959).
This comparesg with the f£inding of Coppen et al (1965)
that excretion of tryptamine is low in depressed
patients. It was known that some of the collections
for Day 3 were incomplete and collections £for other
days were therefore substituted (for details see
Appendix I). Where substitutions were made for Day 3
subsgtitutions were also made for Day 13 so that in all
cases the third sample for tryptamine estimation was
taken 1O days after the second. It does not seem likely
that this variation in the collection day has
influenced the results. The mean tryptamine excretion
oi the total group is very little different from that .
of those patients whose collection was in fact made on
the stated day (Table 33). The results shown in
Tables 29 and 30 and Figures 15 & 16 indicate that slow
acetylators achieve significantly greater inhibition
of moncamlne oxidase than do fast at Day 13 but that
this difference is lost by Days 20-22 when the results
for the two groups are almost the same. This suggests
that inhibition of monocamine oxidase as a result of
phenelzine administration occurs more slowly in fast
acetylators than in slow acetylators. The significant
difference in monoamine oxidase inhibition between the

two groups precedes the significant difference in




66 .

antidepressant response and the possibility is suggested
that if the phenelzine had been continued in the fast
acetylators for some time afiter they had achieved the
same degree of monoamine oxidase inhibition as the slows
a greater antidepressant response might have been seen.
Phenelzine levels were assessed on urine collections
from pay 13. Great care was taken to obtain complete
collections on that day. Slow acetylators excreted
significantly more free phenelzine than did fast

(Pable 31 and Figure 17).

Of the five predictions set out at the beginning
of the study, (1), (2), (4) and (5)-were correct.
S8ignificant differences were established in the
predicted direction in every case. Prediction (3)
concerning the side effects was neither confirmed noxr
refuted. It has already been mentioned that polymorphic
acetylation of 5-hydroxytryptamine could explain the
results of the first study so that these cannot be held
necessarily to mean that phenelzine is subject to
polymorphic acetylation. Polymorphic acetylation of
5-hydroxytryptamine could not explain the difference
between fast and slow acetylators with regard to
phenelzine levels and inhibiltion of monoamine oxidase.
If the relevant moncamines are polymorphically acetylated'
the difference in antidepressant response between fast
and slow acetylators would be enhanced but it does appear
that the explanation for the results of these two studies
is that the hypothesis set out at the beginning is

correct, that is to say that the monoamine oxidase




67.

inhibitor drug phenelzine is metabolised by polymorphic
acetylation and its efifects are dependent upon acetylator

status.

The relationships between the means of variables
are seen in Figures 19-25 and between the variables in
the individual cases in Appendix II. In the majority
of cases the assessment of the mental state on the
modified Goldberyg score correlates well with the
patients' self~rating on the VAS although this is not
always the case. There appears to be some relationship
between the antidepressant response and the side effects
gcore, It appears that the patients who are least
depressed have fewest side effects (Figure 23), From
this figure it may be seen that the mean modified
Goldberg score of the 16 patients scoring 5 or less on
the slide effects score is 2 (8D. 3.792) while that of
the 14 patients scoring 6 or more on the side effects
score is 6 (SD. 4.29) (p<0.01). This confirms our
susploion that persisting depression is assoclated
with an increased tendency to complain of side effects
and it is possible that this may have masked a
tendency for phanelziﬁ@ to provoke an excess of side

effects in sglow acetylators.

A clear relatilonship between phenelzine level and
antidepressant effect was not demonstrable (Flgure 21).
On the basis of the fact that slow acetylators have a
greater antidepressént response than fast and of the

fact that slow acetylators achieve higher levels of
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phenelzine one might have expected higher levels of
phenelzine to be assoclated with a greater antldepressant
response. There is no definite tendency in this
direction., To some extent this can be explained by the
fact that scome of the patients would have responded well
to the drug if it had been a placebo. A placebo
response of 35.2 ¥ 2.2% of cases was shown in a large
variety of conditions by Beecher (1955). Previous
studies of the treatment of depressive lllness of
neurotic type have shown even higher placebo responses
{(Greenblatt, Grosser and Wechsler, 1964). This could
explain the assoclation between low phenelzine levels
and considerable antidepressant response which occurred
in several cases but it cannoct explain the association
between high phenelzine level and very limited
antidepressant response which occurred in 2 cases. One
fast and one slow acetylator achieved relatively high
levels of phenelzine but thelr antidepressant response
was s0 limited that they were removed from the study

at day 24 and given alternative treatment (see Appendix I).
It therefore appears that high phenelzine levels do not
necessarlily lead to a marked antidepressant effect.
There iz some tendency for tryptamine level pay 13

t0o relate to antidepressant response (Figure 19). In
this figure the differences in modified Goldberg score
may be seen to range from 4 to 23. The mean

tryptamnine level of those patients in whom the
difference in modified CGoldberg score is between 4

and 13, is 68.3 (8D. 24) and the mean tryptamine level




of the patients in whom the difference in modified
Goldberg score is between 14 and 23 is 92,1 (SD. 54.8)
(p N.S.). There are however some caszes in which g
relatively high tryptamine excretion is associated
with a relatilvely poor antidepressant response. There
appears to be little relationship between monoamine
oxidase inhibition as measured by urinary tryptamine
excretion and excretion of free phenelzine. Some
patients achieved high urinary tryptamine levels with
relatively low phenelzine levels and some, despite
high phenelzine levels, continuved to show low
excretions of tryptamine, This tends to suggest that
the sensitivity of monoamine oxidase to inhibition by
MAOIs is not constant throughout the population. There
is no clear tendency for the presence of slde efifects
to relate either to phenelzine excretion or tryptamine

excretion (Flgures 24 and 25).

N CONCLUSTON

These studies were conducted with a view to examining
the hypothesis that the monoamine oxidase inhibitor drug,
phenelzine, is metabolised by polymorphic acetylation and
that therefore the results of its administration,
including level of drug achieved, antidepressant effect,
side effects and inhibition of mono amine oxidase, would
depend upon the acetylator phenotype of the subjects.

To this end two studies were conducted to examine the
effects of phenelzine and relate them to acetylatox
status in a total of one hundred and two neurotically

depressed patients, It was predicted that if the
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hypothesis were true,

-

1) Slow acetylators would derive a greater

antidepressant response than would fast.

2) The difference between response to phenelzine
and to placebo would be greater in slow

acetylatoxrs than in fast,.

3) 8ide effects would be greater in slow

acetylators than in Ffast,.

4} Monocamine oxidase inhibition would bhe greatexr

in slow acetvlators than in fast,

5) Higher phenelzine levels would be ohtalned

in slow acetvliators than iu fasth,

Significant differences in the expected direction were
demonstrated regarding all predictions save that about
side effects concerning which the resulits were certainly
not contradictory to the hypothesis. The hypothesis
can therefore be said to have been shown to be correct.
The demonstration that tﬁa aeffects of phenelzine are
dependent upon acetylator status is of some practical
importance. For fast acetylators phenelzine is not
gsignificantly more effective than placebeo. Prior
determination of acetylator status could prevent the
giving of this moderately toxic drug to patients it is
unlikely to help. At present MAOIs are not drugs of
firgt cholce in the treatment of depressive illness.
Tricyellie antldepressants have been shown to be more
effective when given to an unselected population

(Clinical Psychiatry Committee, 1965) and they do not




naceasltate dietary restrictions. The comparative
efficacy of tricyclic and MAOI antidepressents in slow
acetylators is unknown and it may be that in these
patlients MAOIs might be effective enough to justify a

more widespread usge than has hitherto been the case.

The results are also of theoretical importance.
Ag previously mentioned the uncertain antidepressant
efficacy of MAOIs casts doubit upon the monoamine theory
of the affective disorders for which the evidence is
less than entirely convincing. The present findings
offer an explanation for the variability of the results
of previous studies -~ namely that the populations have
not been controlled for acetylator status - a factor

which is highly relevant to the effects of the drug.

These studies show that phenelzine, a drug which is
capable of increasing levels of monoamine in the brain,
is an effective antidepressant in cases in whom it is
not metabolised too guilckly. The finding of increased
earlier inhibition in slow acetylators and the
relationship shown between tryptamine excretion and
antidepressant response suggest that phenelzine does
act by inhibiting monoamine oxidase. These findings
give evidence to support the monoamine theory of
depressive illness and stréngthen the idea that these
disabling disoxrders have a:biological cause which is

at least potentially reversible.

71.
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SUMMARY

The moncamine theoxy of depressive illness postulates
that depression is associated with a deficlency of
moncamine transmitter at synaptic sites in the brain.

The evidence for this is in two sections. Some is based
on pharmacolegical studiesz and some on more direct
studies of monoamines and thelr metabolites. Different
workers have tended to f£ind rather conflictling results

in the direct studies of monocamines. The pharmacological
evidence concerns the fact that both main groups of
antidepressants, the tricyclics and the monoamine oxidase
inhibitors have properties which enable them to increase
the amount of moncamine available at synapses. That
these drugs elevate mood by increasing the amount of
monoamine at synapses and not by means of some other
property is not established. The evidence that tricyclics
are effective antidepressants is convincing. It would be
technically impossible to demonstrate that in depressed
patients these drugs act as antidepressants by means of
inereasing the amount of monoamine at synaptic sites.

The ability of MAOIs to increase the amount of monoamine
avallable at synaptic sites depends upon theilr property
of inhibiting monoamine oxidase and it is possible by
various means to assess the degree of inhibition of
monoamine oxidase in depressed patients. That the
antidepressant efficacy of MAOIs is related to the

degree of inhibition of monoamine oxidase that they
produce is not established and indeed the evidence

that they are effective antidepressants is less than
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convineing. The results of different workers are very
variable. It appears that some patients respond and
some do not and it has not been possible to differentiate
these groups on clinical grounds. Several MAOILs are
hydrazines. Other hydrazine derivatives have been shown
to be metabolised by acetylation, a mechanism fox which
there is genetic polymorphism. The clinical effects of
these drugs have been shown to relate to acetylator
status. The studies discussed here were undertaken to
examine the hypothesis that phenelzine, an MAOI which is
a hydrazine derivative, is metabolised by acetylation
and that the effects of this drug are dependent upon the
acetylator status of the patient. It was predicted that
if the hypothesis were true:
1) The antidepressant effect of the druyg would he
greater in slow acetylators than in fast.

2) The difference bhetween the efficacy of phenelzine
and placebo would be greater in slow acetylators
than in fast.

3) The side effects of phenelzine would be greater
in slow acetylators than in fast.

4) 8low acetylaltors would achieve a greater degree
of inhibition of monocanine oxidase than would
fast acétylators.

5) Slow acetylators would achieve higher levels of
free phenelzine than would fast acetylators.

Two studies were carried out to examine this hypothesis.
The first was a double-~blind crossover trial ©f phenelzine
/placebo in 72 neurotically depressed outpatients. The

active drug was given for 3 weeks, the dosage being 15 mg.



t.i.d. in the first week and 30 mg. Lt.l.d. in the

subsequent 2 weeks. In this study phenelzine was shown

to be significantly more effectlive as an antidepresgsant

in slow acetylators than in fast., It was demonstrated
that for fast acetylators phenelzine is not
significantly more effective than placebo but that for

slow acetylators it is more effective to a highly

74.

significant degree. No significant differences regarding

gide effects were established between the two groups.
The second study concerned 30 neurotically depressed
inpatients, all of whom were treated with phenelzine
30 mg. t.i.d. for 3 weeks. In thils study phenelzine
was again shown to be signiflcantly more effective as
an antidepregssant in slow acetylators than in fast.
Slow acetylators achieved significantly greater levels
of inhibition of monocamine oxidase than did fast and
alow acetylators excreted significantly more free
phenelzine than did fast. Again no significant
differences were established between the two groups

with regard to side effects.

All of the predictions except that about side
effects were shown to be correct and the hypothesis
may be sald to be confirmed. It is held that it has
been established that phenelzine is metabolised by
polymorphic acetylation and that the c¢linical effects
of the drug depend upon the acetylator status of the
patient. It may rea&onably be suggested that neglect
of this factor is responsible for the variable results

of previous trials of this and similar drugs. These




studies have established that in patients who do not
metabolise them too guickly, monoamine oxidase inhibitors
are effective antidepressants and that to some extent
their antidepressant efficacy is related to inhibition
of moncamine oxidase, These findings are consistent
with the theory that depression is associated with a

deficiency of monoamines at relevant sites.
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TRBLE T

Studies of Nialamide in which the following criteria - a) use of control group; b} random assigoment of patients
to treatment groups; c) double blind design - are met.,

AUTHORS |[No. of} Type of patient Scurce of sample Dose of Duration of Result
cases drug treatwent
INGLIS 26 11 with manic/ Inpatients 50 mg. 21 days No significant
CAIRD & depressive psychosis consecutively admitted |t.i.4. difference in
SLOANE (depressed type} depressed patients who efficacy
{1261) were not overtly between placebo
15 with psychoneurctic | suwicidal or too and active drug
depressive xeaction agitated to cooperate
SBAFFER 58 alcoholics Inpatients 100 mg. 30 days Ho significant
et al consecutive alccholic b.d. difference in
{1262) adzissions efficacy
co~operative and between placebo
physically fit and active drug
RICKELS 22 depressed neyrotics Qutpatients 100 mg. 8 weeks No significant
et al selected from clinic b.d. for (4 wiks dru difference in
(1963) population on basis 1 week 4 ks wuwmm ebo) efficacy
of being those to followed by between placeko
whor staff would and active drug.
normally give 100 ng./day

antidepressant
medication

for 3 weeks




TARLE 2.

Studies of Isocarbozazid in which the following criteria - a) use of control group;

to treatment groups; c) double blind design - are met.

b) random assignment of patients

AUTEORS No. of jType of patient Source of sample Dose of Duration of Result
cases arug treatment
JOSEI 53 "Primary" depressions New inpatients 10 mg. 3 months Active drug
{1261) mized neurotic and + t.i.d. significantly
endogencus + depression | Selected depressed more effective
seccendary to chronic chronic patients than placebo
psychiatric discrder
OVERALL, 113 1) Heurctic depressive Inpatients Isocarboxazid 12 weeks Yo significant
HOLLISTER, reaction not otherwise 5 mg - & caps gifferences
PORCRIY, ZY Psychotic depressive | specified /Gay for 2 between groups
CASEY & reaction weeks
KATZ 3) ¥/D reaction,
{1962) Gepressed type.
4) Involutional reaction
depressed type
5) Schizcphrenic
reaction. schizo-
arfective depressed.
ROTHMAN, 54 Schizophrenic Acute inpatients 40 ng. fday 10 weeks Isocarboxazid
GREYSON & schizoaffective not otherwise Sucing & not
FERGUSON psychoneurosis specified recucing o significantly
{1262) Depression 20 mg. on more effective
Perscnality Disoxder improvement than plagebe

contd./




TABLE 2 {contd.)

_z.om

AUTEORS Type of Patient Source of sample Dose of Duration of Resuit
cases drug treatment
GREFNBIATT, 281 Psychoneurotics Inpatients Isocarbhoxazid 8 weeks Isccarbozazid
GROSSER & manic depressives not otherwise 40 or 50 mg./ not
WECHSLER involutionals specified day significantly
{1564} schizophrenic reactions more effective
schizoaffective type than placebo
character disorders
with deprassion
RKURLAND, 145 Patients with Newly admitted Isccarboxazid 3 weeks State hospital
DESTOUNIS, target symptom of inpatients to 40 mg. /a2y for isocarboxazid
SBAFFER & mm..vnwmmwoa.ﬁmmwﬁ&wmmm 1) a large state week followad not mwmup“mkmmﬂcwm
PINTC of diagnosis who had . by more effective
. s o . hospital N
{1867} - sufficient depression 30 mg/day for
- . - Research ward
to be an appropriate 2} a2 small research 2 weeks. . - .
X i isocarboxazid
candidate for anti-~ ward e e .
significantly
depressants - s
more effective.




THBLE 3.

Studies of Phenelzine which meet the following criteria - a) use of a control group; b) random assicnment of patients
to treatment groups; ¢) double blind design; d) declared dosage.

AUTHORS Ko. of |Tvpe of patient Source of sample Dose of Duration of Result
cases arag treatment
BUTCEISON, 34 Endogenous depressives Inpatients 15 ng. 4 weeks phenelzine znot
SHMEDBERG not otherwise t.i.d. significantly
{1860) specified more effective
than placebo
REES & 20 Hixed endpgencus and Inpatients 38 mg. 3 weeks Phenelzine
DAVIES neurctic depressions successive t.i.4. significantly
(igel) admissions more effective
than placebo.
HARE, 43 Primary depressive 39 day patients 30 &g. 2 weeks Phenelzine not
DOMINIAN & illness 4 inmpatients b.d. significantly
SHARPE {mixed neurotic and more effective
{1962} endogenous) than placebo.
GREEMBLATT, 281%* Psychoneurctics Inpatients 60 878 75 8 weeks Phenelzine not
GROSSER & ranic/depressiveg not otherwise mg. fday significantly
WECHSLER invclutionals specified more effective
(19e4) schizophrenic reactions than placebo.

schizo-affective type
character disoxders

with depression

*#281 in trial toitally ¢ B.C. Te, imipramine & wmonmwwommmwm

greup included as well as phenelzine & placebo.

contd./



PABIE 3 {contd)

AUTHORS ro. ci Type of patient Scurce of sample Bose of Duraticn of Resuit
bases drug treatment
CLINICAL 122 Mized all aged inpatients 15 mg. 4 weeks Phenelzine not
PSYCHIATRY between 40-69 not otherwise t.i.d. significantly
COMMITTER spegified more effective
of MEDICAL than placebo
RESEZRCH
COUNCIL
LASCELLES 40 Patients presenting Cutpatients 15 mg. 4 weeks Phenelizine
{(19686) with facial pain £.i.8. significantly
with depressive more effective
symptoms. than placebo
ROBIKSOM 8¢ “Atypical® Cutpatients &0 mg./ 6 weeks Phenslzine
NIES, depressions day significantliy
RAVARIS more effective
LAMBORN than placebo
{1973)
TYRER 32 Phobics Cutpatients 15 mg. 8 weeks Phenelzine
CARDY & t.i.d. significantly
KELLY more effective
than placebo
RASKIN 118%* Neurotic, psychotic, Newly admitted 15 mg. Phenelzine not
SCEULTERBRANDT schizophrenic inpatients t.i.d. significantly
REAT, CEGCK & depressions more effective
ODLE than placebo
(1974}

*trial split between placebo, phenelzine & diazepam.



TABLE 4

Studies of Tranylcypromine in which the following criteria - a) use of control group; b} random assignment of
patients to treatment group; c} double blind design - are met,

AUTHORS No. of Type of patient Source of sample Dose of Duration Result
cases drug of treatment
BARTHOLOMEW 54 18 with endogenous Consecutively referred | 30 mg. - 6 weeks Tranylcypromine
{1962} depression depressed patients 60 mg./ significantly
12 with involutional regarded as suitable day more effective
depression for outpatient trial than placebo
34 with reactiwve
depression
GOTTFRIES 50 11 endogenously Inpatients 15 mg. - 15 days Tranylcypromine
{1963) depressed not otherwise 30 ng./ not
39 neurotically day significantly
depressed more effective
than placebo
KHANNA 30 Depressed Inpatients 30 mg./ 2 veeks Tranylcypromine
et al - not otherwise not otherwise significantly
(1963) specified specified more effective
than placebo




TABLE 5

Body Weight
(Kg)

Dose Sulphadimidine
(mg)

750

1000




TEBLE 6

257

referrals

_

]
213 attended

i
Diagnoses other thar Depression

]
115 Diagrosed

i
44 failed to attend

depressed
i
i ] I ] i i !
alcohol Transient Mo Anxiety Personality 107 8
/brug sit psychiat neurosis disorder Neurctic Endogenous
Abuse disturbance illiness depressicn depression
24 20 i3 14 9
mental schizophrenia crganic obsessicnal T i
subnormality psychosis neurosis
a 6 5 3 10 7
éid not agreed
agree to to enter
enter study
study
OF STUDY.

CUTCOME of ALL PATIENTS REFERRED WITE DEPRESSICN DURING SERIOD




TABLE 7

79

27 patients

completed the study

!

7
removed
because cof
non-ingestion
of dxrug

I

72
comprise
final
population

is8

I !

11 7
defaulted removed

i |

4 3
because of because of
self poisoning discovery of
Ot non- interCurrent
prescribed drugs physical

disease

PROGRESS of 97 PATIENTS WHO COMMENCED THE STUDY




TABLE 8

11l defaulters

|

S
for undisclosed
reascns
i |

6 slgw 3 fast

acetylators acetylators

} ! : i
5 on lon lom 2 on
placebo phenelzine placebo phenelzine

DETAILS OF

DEFAULTERS

acetylator

2
because of side
effects
!
i |
1 1
slow fast
acetylator
| i
on on
placebo

phenelzine




TABLE ©

COMPARISONS of STARTING SCORES

{Week O Scores)

COMPARISON

i}

Sb

SD

significance

Fast Acetylators

Placebo 1lst (1)
v.

Slow Zcetylators

Placebo lst (2)

23

23

14.0

o
(9]
.

w

4.5

1.30

N.S.

Fast Acetylators

Placebo 1ist (1)
v.

Slow Acetylatoxrs

Drug lst (2)

i6

14.0

14.3

5.1

Fast Acetylators

Placebo 1ist (1)
V.

Fast acetylators

Drug 1st (2)

23

10

16.9

3.6

2.03

31

Fast Acetylators
Drug lst (1)

V.
Slow Acetylators
Placebo 1lst (2)

10

23

6.9

15.5

4.2

0.82

31

H.S.

contd./




TABLE 9@ (contd.)

COMPARISON

N

M

Sb

Sb

af

significance

Fast Acetylators
Drug lst (1)

Ve
Slow Acetylators
brug lst (2)

10

16

6.9

14.3

5.1

1.37

24

Slow Acetylators
Drug lst (1)

Vo
Slow Acetylators
Placebo 1lst (2)

23

15.5

4.5

0.82

37

Wm..m -

total sample of
fast (1)

total sample of
slow (2)

33

39

ia.2

14.0

4.6

5.4

0.22

70

H.8.




TABLE 10

Score Week 3
fast acetylators
placebo

M = 5.83

SD

H]

4.43

Tt =

Score Week 3
slow acetylators

placebo

= 3
M = 8.39
SD2 = 5.79

1.17 (non significant)



TABLE 11

Week 3 - Week G
(difference)

fast acetylators
placebo

M == 0.60

SD = 3.53

Week 3 -~ Week ©
(difference)

slow acetylators
prlacebo

N = 16

M = 1

t = 0.29 (non significant)



TABLE 12,

(on placebo)

ACETYLATOR MODIFIED GOLDBERG SCORE | MODIFIED GOLDBERG SCORE

STATUS mean difference mean difference
Wk O-Wk 3 Wk 3~Wk 6

Fagts

(on placebo) 8.13 .6

Slows 7.13 1.0




TABLE 13

Score Week 3 Score Week 3
fast acetylators slow acetylators
drug drug

= 10 = 16
M = 5.8 M = 2,18
8D = 4,55 sp = 2.48

t =219 p (0.05 (2 tailed)
‘ p {0.025 (1 tailed)
In view of the fact that a prediction has kbeen made the use
of the ocne tailed test is permissible and this is used
throughout the study with reference to camparisons about
which a prediction has been made.



TABLE 14

Week 3 ~ Week 6 Week 3 -~ Week 6

(diffexrence) (difference)

fast acetylators drug slow acetylators drug
= 23 N = 23

M == 4.39 M = 6.69

sp = 4.78 SD = 4.73

t = 1.6l (non-gignificant)



TABLE 15

Weaek O - Week 3

(difference)

fast acetylators
(placebo)

N = 23

M = 8.13

SD

5.42

Week O -~ Week 3
(difference)

fast acetylators
(drug)

=
It

11.30

n
o
it

6.40

t = 1,39 (non significant)



TABLE 16

Week O - Week 3 Week O - Week 3
(difference) (difference)
Slow acetylators Slow acetylators
( placebo ) ( drug )

= 23 N = 16
M = 7.13 M == 12.06
SD = 4.70 sh = 5.10

t = 3.03

P (o.oozs (1 tailed)



TABLE 17

INDIVIDUAL SIDE EFFECTS ‘
FAST ACETYLATORS ACTIVE DRUG lst

SYMPTOM TOTAL TOTAL TOTAL TOTAL TENDENCY
SCORE SCORE SCORE SCORE:
WEEK O WEEK 1 WEEK 2 WEEK 3
Headaches 9 8 5 3 ¥
Insamia 7 4 5 7 4T x
Agitation 6 6 3 2 2 4
Trenor 4 4 2 5 + Tx
Seizures 0] 0] Q 0
Ataxia 3 5 6 4 o
Fatigue 10 13 11 ) N
Apathy 10 8 6 4 ¥
Trritability 9 8 5 4 \4
Sadness 15 14 10 5 Vv
Inpotence o} o o) o
Sweating 7 5 1 4 v s
Nausea 7 6 6 5 4
Constipation 3 4 4 9 T
Faint/Dizay 1 4 5 1o N+
wEEE 0 o o o 2
Blarred 0 1 3 2 o
Hyperpyrexia 1 1 1 1
Hot flushes 3 3 3 3
Palpitations 5 4 4 4 W
Diarrhoea 4 4 4 o] N
Rashes 1 0 o) o) \
Jaundice 0] O 0 0




TABLE 18

INDIVDUAL SIDE EFFECTS
FAST ACETYLATORS ACTIVE DRUG 2nd

SYMPTOM TOTAL TOTAL TOTAL TOTAL TENDENCY
Week O Week 4 Week 5 Week 6
Headaches 20 12 13 12 LG
Inscmia 24 12 14 16 YA
Agitation 20 9 7 1 7
Tremor 16 6 8 6 VA
Seizures 0 0 0 0
Ataxia 10 5 15 13 VA s
nggg‘;‘ 0 ) 0 o)
Fatigue 25 11 20 11 NV
Apathy 22 3 8 4 VAN
Irritability 26 5 5 1 \4
Sadness 32 8 8 4 N
Ipotence O o 0] o)
Sweating 16 9 8 9 TR
Nausea 8 8 8 1 ¥
Constipation 6 2 5 6 ¥ %
Faint/Dizzy & 6 14 12 L 24N
ittty 3 3 1 5 VA
Blurred 7 4 9 7 VA«
Hyperpyrexia 3 3 3
Palpitations 10 - 10 10 7 \Z
Hot Flushes 12 12 9 8 %
Diarrhoea 3 3 2 2 N
Rashes 1 1 1 ¥
Jaundice 0 0 0 0




TABLE 19

INDIVIDUAL SIDE EFFECTS
SLOW ACETYLATORS ACTIVE DRUG lst

SYMPTOM TOTAL TOTAL TOTAL TOTAL TENDENCY
SCORE SCORE SCORE SCORE:
Week O Week 1 Week 2 Week 3
Headaches 9 8 6 7 v A
Inscrmia 8 5 6 5 VoA
Agitaticn 11 8 6 1 N
Tremor 11 6 6 9 v Ao
Selzures Q 0] (o] 0
Ataxia 5 4 12 4 v
Fatigue 18 15 17 9 VA
Apathy 16 13 7 5 \%
Irritability 15 11 3 2 %
Sadness 23 15 8 3 r
Tnpotence 0] o) 0O 9]
Sweating 13 11 7 7 V
Nausea 5 5 3 2 N
Constipation 3 4 9 7 N %
Faint/Dizzy 5 7 11 7 N *
‘e o o A
Blurred 4 8 6 10 ™ «
Hyperpyrexia 1 1 1 1
Palpitations 7 4 4 4 N
Hot Flushes 10 9 6 4 ¥
Diarrhosa 1 1 1 0 2\
Rashes 1 1 1 1
Jaundice 0 0 0 0




TABLE 20

INDIVIDUAL SIDE EFFECTS
SLOW ACETYLATORS ACTIVE DRUG 2nd

SYMPTCOM TOTAL TOLAL TOTAL- TOTAL TENDENCY
S5CORE SCORE SCORE SCORE
Week O Week 4 Week 5 Week 6

L3

Headaches 18 10 14 13 LI
Insamia 23 11 12 12 * A
Agitation 22 9 7 4 v
TPremor 11 8 8 10 A
Selzures 0] O 0 0]

Ataxia 6 4 20 10 ¥ A
Fatigue 27 12 16 12 RV
Apathy 26 6 10 10 A
Trritability 28 12 8 5 N,
Sadness 36 12 10 5 V
Impotence 2 0 o) o) ¥
Swesating 14 11 13 13 v ©
Nausea 12 10 10 10 4
Constipation 9 3 6 9 v
‘Faint/Dizzy 9 9 18 17 N
”%fg}’f;ﬁ@ 1 0 3 7 v 1
Blurred 8 2 14 10 v A
Hyperpyrexia 2 2 2 2

Palpitations 10 4 3 2 v
Hot Flushes 11 7 7 7 2
Diarrhoea 7 3 3 3 \
Rashes 4 2 1 1 \L
Jaundice 0 O 0

%

*

*




TABLE 21

SIDE

EFFECTS — 11 SYMPTOM SCORE -~ PATIENTS ON ACTIVE
FAST v.

MEDICATION 1st
SLOW ACETYLATORS

COMPARISON

M

it

2

MUH

af

significance

Week
Fast
Slow

O score
Acetylators
Acetylators

(1)
(2)

10

16

5.1

5.9

3.0

24

Week
Fast
Slow

1 score
Acetylators
Acetylators

(1)
(2)

10

16

3.8

3.1

0.39

24

N.S5.

Week
Fast
Slow

2 score
Acetylators
Acetvlators

(1)
(2)

10

4.9

3.5

G.48

24

Week
Fast
Slow

3 score
Acetylators
Acetylators

(1)
(2)

10

16

5.7

3.9

4.2

0.78%

24




TABLE 22

SIDE EFFECTS - 11 SYMPTOM SCCORE — PATIENTS CON ACTIVE MEDICATICN 2nd

FAST v.

SLOW ACETYLATORS

COMPARISON

N

Hy

mUN

t

significance

Week O score
Fast Acetylators
Slow aAcetylators

23

23

6.8

[#}]
o

[N
1N

Week 4 score
Fast Acetylators
Slow Acetylators

23

23

3.6

2.9

3.0

44

Week 5 score
Fast Acetylators
Slow Acetylators

23

23

5.6

3.4

4.7

0.25

44

K.S.

Week 6 score
Fast Acetylators
Slow Acetylators

(1)
(2)

23

&.p

5.3

4.0

m.m

44




TABLE 23

COMPARISCONS OF MODIFLIED

GOLDBERG

OVERALL

SEVERITY

RATIHNGS

COMPARISON

N

WN

S

sD

o

significance

Overall Severity Wk O
Fast acetylators (1) V.
Overall Severity Wk C
Siow Bcetylators (2)

17

’_l

20.3

3.3

3.1

28

Overall Severity Wk 1
Fast Bretylators (1) v.
COverall Severity Wk 1
Slow Acetylators (2)

| S
~J

11.7

11.3

4.3

0.17

28

N.S5.

Overall Severity Wk 2
Fast Acetylators (1) v.
Overall Severity vk 2
Slow Acetylators (2)

17

13

6.6

4.7

4.7

28

Overall Severity wk 3
Fast Acetylators (1) v.
Overall Severity Wk 3
Slow Acetylators (2)

17

mﬂc

w'w

1.6

28

N.S.

Overall Severity Wk 3%
Fast Acetylators (1) v.
Overall Severity Wk 3%
Slow Acetyviators (2)

17

13

m.w .

2.6

4.5

1.75

28

p €0.05
1 tailed




TABLE 24

COMPARISON of DIFFERENCES IN MODIFIED CGOLDBERG

SCORE BETWEEN INITIAL and SURSEQUENT SCORES

COMPARISCN Ny B, My M., 8Dy 5D, t dEf significance
Difference Wk O - ¥k 1
Fast Rostylatars (U 17 13 6.0 8.5 4.1 5.6 1.43 28 N.S.
Slcw Acetylators (2)
Difference Wk O - ¥k 2
Fast Acetylators () 17 13 |11.7  |13.6 5.75 | 5.1 | 0.95 28 N.S.
Slow 2Acstylators {(2)
Difference Wk O - Wk 3
Fast hostylators 4 17 13 {13.35 |17.8 5.25 | 4.4 2.48 28 p <0.01
Slow Acetylators (2) 1 tailed
Difference Wk O - Wk 3%

+ 1
rest postylators U 5 13 13 {13.05 |17.7 5.2 4.6 2.51 28 p {o.01
Slcy Acetylators 1 tailed




TABLE 25

et ey

COMPARISON of VAS INDEX WEEK AVERACE SCORE AS A PERCENTAGE OF

COMPARISON

M

o

[
N

mww

significance

Vas 2nd wk as % of lst wk
Fast Acetylatces (1)

Ve
Vas 2nd wk as % of lst wk
Slow Acetylators (2)

17

82.6

C61.2

30.8

Vas 3rd wk as % of lst wk
Fast Acetylators (1)

V.
Vas 3xd wk as % of lst wk
Slow Acetylators (2}

,-l
=}

58.G5

48.9

50.5

C.63

28

Vas 4th Wk as % of 1st wk
Fast Acetylators (1)
V.

Vas 4th Wk as $ of Ist wk
Siow Acetylators (2)

17

13

40.5

52.9

32.9

1.77

28

o £0.05
1 teailed




TABLE 26

SLOW ACETYLATORS

Weekly ratings of total individual symptoms on side
effects score,

SYMPTOM Wk O Wk 1 Wk 2 Wk 3 Wk 3% Tendency
Headaches 21 10 10 10 7 W
Ingomnia 21 11 8 9 7 N
Agitation 20 9 9 5 2 N
Tranor 12 9 7 9 7 N
Selzures 0 0 )

Ataxia ‘ 4 12 13 12 6 AN *
Fatigue 27 22 18 11 8 N
Apathy 27 19 9 5 4 WV
Ixritability 26 14 5 2 1 V¥
Sadness 28 17 6 3 3 N
Tipotence o 0 o) 0 o)

Sweating 14 5 5 9 8 v D
Nausea 12 5 5 2 0 ¥
Constipation 12 12 17 18 12 N ok
Faint/Dizzy ’ 8 11 9 13 3 Now
mgjgﬁ;iu?gy 3 4 3 4 2 A w
Blurxed 8 9 8 10 5 x
Hyperpyrexia 0 0 0 0 0]
Palpitations 8 8 6 5 3 ¥

Hot Flushes 6 4 3 3 3 NE
Diarrhoea 1 1 0 o] 0 ¥/
Rashes 2 2 2 0 0 Y
Jaundlce ) 0 O O O




TABLE 27

FAST ACETYLATORS

Weekly ratings of total individual symptoms on side

cffects score,

SYMPTOM Wk O Wk 1 Wk 2 Wk 3 Wk 3% Tendency
Headaches 23 6 5 2 0 N 2
Insamia 22 12 1L 9 11 N2 N
Agitation 15 8 6 4 4 J
Tremor 12 6 4 4 4 N
Selsures 0 0 Q O 0

Ataxia 8 13 12 12 8 A %
a'ﬂﬁg‘gﬁs 0 0 0 0 0

Fatigue 28 21 17 16 12 N
Apathy 22 19 11 8 7 ¥
Irritaoility 20 13 7 3 3 3
Sadness 31 22 11 5 6 Ny,
Impotence 0 (0] 0 0] O

Sweating 24 9 8 12 g8 ) T
Nausea, 11 9 4 1 0 NE
Constipation 5 2 9 9 G AN*
Faint/Dizzy 10 16 13 12 6 *
Mig_,‘;‘f“gzuiigy o 1 1 5 1 1 *
Bmved 6 8 10 3 1 *
Hyperpyrexia 0 O G O O
Palpitations 10 8 5 4 1 N/

Hot Flushes 10 5 4 4 1 \ 2
Diarrhoea 3 2 ) 0 o ¥
Rashes 2 0 0 0 o
Jaundice (0] 0 0 0 0




TABLE 28

COMPARISONS of SIDE

EFFECTS SCCRES

COMPARISON

1
1

T

2

"EJ

o]
¥

Sb

significance

Side Effects Wk O

Fast Acetylators (1) v.
Side Effects ¥k O

Slow Acetylators {2)

17

13

5.8

5.7

2.7

c.12

28

z.m.

Side Effects Wk 1

Fast Acetylators (1) v.
Sicde Effects Wk 1

Slow AGetylators (2)

17

13

4.3

w.o

2.7

28

Side Effects Wik 2

Fast Acetylators (1) v.
Side Effects Wk 2

Slow Acetylators (2)

17

i3

4.8

5.5

M.N

3.3

28

Side Effects Wk 3

Fast Acetviaters (1) v.
SiGe Effects Wk 3

Slow Bcetylators (2)

17

&.m

m.w

2.5

2.7

1.4

Side Effects Wk 3%
Fast Acetylators (1) v.
Side Effects Tk 3%
Slow Acetylators (2)

17

13

3.4

1.9

2.3

o. wq

28




TABLE 29

COMPARISONS of TRYZT

‘n.

BN INE

EACEETIONS

{pg/24

hrs.)

COMPARTSON

.

2

=
feut

M
2

5D,

af

significance

Tryptamine Day 1
mmme&mMmmﬁﬁm {1}
Tryptamine Day 1
Slow Acetyiators {2)

15

i2

18

14

21

.7

H@ﬂm.

Trypteamine Day 3
Fast Acetylators (1)
Tryp ldbmmhﬁ,w
Slow hcetylatars (2}

17

i3

mO'm

22.25

43

28

Tryptamine Day 13
Fast Acetylators {1}
Tryptamine Day 13
Sliow Acetviators (2)

17

i3

S

899.5

25.5

61.1

1.88

Tryptamine Days 20,21,22
Fast Acetyiators (1)
Tryptamine Days 20,21,22
Slow Acetylators (2)

17

13

iol

55.3

36.3




COMPARISCN OF DIFFERENCES IN TRYPTAMINE EXCRETION (upg/24 hrs.) BETWEEN INITIAL AND SUBSEQUENT
SCORES

CCMPARISON N 2 Ew Em mww mwm t af significance

Difference Day 1 -~ Day 3
Fast 2Acetylators (1)
Difference Day 1 - Day 3
Slow Acetylators (2}

i35 1z 44 46 37.1 43.8 0.12 25 N.S.

Difference Day 1 -~ Day 13
Fast Acetylators (1) .

DA fteronce mey 1 - bay 13 15 12 50 87 37.9 60.9 |1.94 | 25 3 Mm.om
Slow Acetylators (2 =

&

Difference Day 1 ~ Day 20~-22
(zool)

Fast Acetylators (1)

Difference Day 1 ~ Day 20-22
{(peol)

Slow Acetylators (2)

15 12 85 88 6l.4 36.6 0.14 25 N.S.




TABLE 31

CCMPARISON OF

LEVELS OF IREE PHENELZIKE

COMPARISON

M

Ny ZM 1 Em muw mUm t af significance
Excretion of free
phenelzine Day 13
Fast Acetylators (1}
it OF £ 15 12 698.6 | 1575.3 | 483 1183 2.70 25 m mewmw
phenelzine Day 13

Slow Acetylatars (2)




TABLE 32

COMPARISON OF FOLLOW UP SCORES (MODIFIED GOLDBERG SCORES)

COMPARISON z.._. zN m&. zw mww mww t at significance
Score Week 3% + 4

Fast Acetylators (1) 11 12 4 1.4 3.1 2.0 2.33 | 21 p {0.025
Score VWesk 35 + 4 1 tailed
Slow Acetyiators (2)

Score Week 3% + 8

Fast Acetylators (1)
Soore Toah 3 + 8 11 11 4.5 1.7 2.2 3.2 2.06 20 p {0.05

Slow Acetylators (2) 1 tailed




TABLE 33
URINARY TRYPTAMINE EXCRETIONS OF TOTAL SAMPLE AS COMPARED
WITH THOSE ON WHOM COLLECTIONS WERE ACTUALLY MADE ON THAT DAY.

GRQUP STUDIED MEAN TRYPTAMINE EXCRETION
ug/24 hrs,

Slow Acetylators. Day 3
patients whose collection was 59.7
made ocn that day.

Slow Acetylators. Day 3
total sample

Slow Acetylators. Day 13
patients whose collection was 103.9
made on that day

Slow Acetylators. Day 13

total sanple 99.5

Fast Acetylatcors. Day 3 .
patients whose collection was 60.4
made on that day

Fast Acetylators, Day 3 60.8
total sample *

Fast Acetylators. Day 13
patients whose collection was 70.5
made on that day

Fast Acetylators. Day 13 69.9
total sample )



Pigure 1

Symptomn Areas ~ Standardised Psychiatric Interview
(Goldberg, 1970)

SOMATIC SYMPTOMS
FATTIGUE

SLEEP DISTURBANCE
IRRITABILITY

LACK OF CONCENTRATION
DEPRESSION

ANXIETY and WORRY
PHOBIAS

OBSESSIONS /COMPULSIONS
DEPERSONALISATION




Flgure 2

-

Manifest Abnormalities: Standardised Psychiatric
Intexview (CGoldbexrg, 1870)

SLOW LACKING SPONTANEITY
SUSPICIOUS DREFENSIVE
HISTRIONIC

DERREGSSED

ANXIOUS /TENSE
BLATED/EUPHORIC
FLATTENED/INCONGRUOUS

DELUSIONS : THOUGHT DISORDER:
MISINTERPRETATIONS

HALLUCINATIONS

INTELLECTUAL IMPAIRMENT

DXCEUSIVE CONCERN WITH BODILY FUNCTIONS
DEPRESSIVE THOUGHT CONTENT




Figure 3

SIDE BEFECTS CHECE LIST

HEADACHES
INSOMNIA
AGITATION
TREMOR

LDEIAURES

ATAXIA
CHOREIFORM MOVEMENTS
FATIGUR

APATEY
IRRITABILITY
SADNESS
LMPOTENCHE
SWEATING

NAUSEA
CONSTIPATION
FAINDS/DIZAINESS
MICTURITION DIFFICULIY
BLURRED VISION
HYPERPYREXIA
PALPITATIONS

HOYT FLUSHES
DIARRHOEA
RASHES

JAUNDICE

OTHER (i.e. any complaint not mentioned
volunteered by patient)




FIGURE 4 .
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FIGURE 5

FAST ACETYLATORS Drug 2nd
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FIGURE 6

SLOW ACETYLATORS Drug isi
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GURE

SLCGW ACETYLATORS Drug 2nd
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Side Effects - Patients on active medication first

Slow acetylators vs. fast (mean scores)
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Appendix 1

NAME AGE ACETVLATOR STATUS
Mrs. S.H. 35 Fast
QCCURPATION

Housewlfe

PRESENTING COMPLATINT

The patient complained of a "feeling that things she
had done were never right". 8he was unable to cope
with her responsibilities, could not enjoy herself and
wapt all the tiwe.

HISTORY OF PRESENTING COMPLATNT

The patient's symptoms had developed 2-3 years before
she was referved. There was no precipiltant at that time
but she had definitely deteriorated since the birth of
her lnfant son 1l months prior to her attendance at the
¢linle., She had a constant £eeling that something
unpleagsant was going to happen. 8he was not coping with
her housework. She felt tired all the time and was
distressed that she did not have the enexgy to play with
her baby in the way that she felt she should. Her
sleep was very poor - she repeatedly got up to make sure
that the baby had not died in his cot. She was vexy
irritable and difficult with her husband and her
daughter. Hex concentration was extremely poor and she
could neithex knit nor read nor sew. She could not make
meals or shop efificiently. She was congigtently in low
spirits and wept a great deal, Her view of the future
was uncertain rather than hopeless and she was not
contemplating suicide as she felt she owed 1t to her
husband and family to try to recover. She was never free
from anxiety although she realised that her worries were
trivial., She bad become apprehensive about being alone
in the house and about going out by herself, She had
become preoccupied with the idea that people did not
want her and were ghunning her. She realised that this



Appendix 2

idea was baseless but could not get it out of hex

mind. She also thought a good deal about the behaviour
of her first husband and blamed him for the way that
she felt. Self~blame was not a feature of her illness.
Her appetite was unimpailred and she had not lost
wedlght,

PAST PSYCHIATRIC HISTORY,

Nil.

PAST MEDICAL HISTORY

Dyspepsia of unknown cause 16 years previously.

FAMILY HISTORY OF PSYCHIATRIC ILLNESS

Nil.

PERSONAL HISTORY

The patient was boxn and brought up in Glasgow, the
younger of two daughters of a blacksmith, who died when
the patient was seven years of age. Hex own childhood
was rather deprived as her wother had to work long
hours in an unskillled occupation to support her
daughters after the death of her husband., As a child
the patient was regarded as nervous and highly-strung
and wag afraid of the dark. She attended a Juniox
Secondary School and left at 15 yeaws of age. She
guite enjoyed school and didg fairly well. 8Bhe worked
in a tobacco factory until she was married, for the
Eirst time, at the age of 19 years., HNer Ffirst husband
was a violent man and a heavy drinker., The mavrlage
was never a succegs and ended in divorce after six
vears. After the birth of her daughter in the second
year of her first marriage the patient worked full-time
as an instructress in an electronics factory and she
had continued in this employment until after she was
married for the second time in 1969. Hex second
hushband was an engineer, 3 years oldexr than herself,
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MODIFIED GOLDBERE SCORE

Appendlx 4

bepreselon
Anziety
Phobias
Obsassions
Depressed
Anzlous

Overall
severity

0O (a} 1 2 3 3% 3+ 4 I+ 8
3 3 2 1 1 1

4 4 2 2 3 2

2 2 2 2 X 1

2 2 1 1 2 Q

3 k} 2 1 2 1

3 3 2 2 2 2
23 23 15 12 15 10

The patient's response was always limited and she deteriovated
Rwther after the cessation of the divg.
frem the study and treated with B.C.T. and tricyclics.
ut at best wes tense, oversensitive and had a poor stress tolersnce.

She was thexefore removed

She dmproved

MODIFIED SIDE EFFECTS SCORE
0 2 3 3
insommia Q 2 2 2
tremor 0 1 i 1
ataxla 1 1 0
swaating 2 1 1
congbipation 0 0 0 0
faints/diznziness O 1 0
mieturition difficulty 0O 4] 0 o]
blurred vislon 0O (o) 0
Other (o] Q 0 o]
Total 6 [ 4




Appendix 5

HAME AGE ACETYLATOR STATUS

Mrs. M.B. 32 Fast

PRESENTING COMPLAINT

The patient said that for two years she had not been
the bright, cheerful person that she had been formerly
and that eight weeks previously she had suddenly
developed the idea that she was going to die and had
since been unable to stop crying.

HISTORY OF PRESENTING COMPLAINT

This lady's acute symptoms were superimposed on a
more lomng-standing state of vague despondency. Thexe
was no obvious precipitant. Her main synptom was a fear
that she had cancer and was about to die, She realised
that thies preoccupation was unreasonable. She felt tired
all the time and the simpleét task was an effort. She
vas spending a great deal of the day in bed for this
reason, Her sleep was not impalired. 8She was irritable
and ¢uarrelled with her husband for no reason. She kept
weeping and could not control this. She did not feel
hopeless and had no suicidal ideas. Guilt was not a
marked feature although she was aware that she had
neglected her responsibilities since she had become ill.
She felt constaﬁtly anxious about trivia and in addition
to her fears about her own health, she was afraid that
her children would die and kept going into their rooms
at night to make sure that they were breathing. She
had become unable to go out alone because of her fears
of death and had ceased doing her own shopping entirely.
S8he had lost a stone in welght in six weeks and her
appetite was very poor.

PAST PSYCHTATRIC HISTORY

Nil.
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PAST MEDICAL HISTORY

Nil.

FAMILY HISTORY OF PSYCHIATRIC ILLNESS

Nil.

PERSONAL HISTORY

The patient was born and brought up in Glasgow, the
eldegt of Ffour children of an engraver. IHer parents were
alive and well. Their home life was happy and the patient
was an outgoing, friendly child. 8She attended Senior
Secondary school and did well but insisted, against
advice, on leaving at fifteen because all her friends
were leaving. She hecame an office worker and worked
successfully in this capacity until her mavriage at 22
years of age to a computer operator of the same age.

The marrviage was sald to be happy. 8She had two daughters
aged 6 and 2 years. The elder daughter was apprehensive
and nervous and was unsettled at school. The patient
described herself as always having been "nervous, jumpy
and inclined to over~react" but she had never previously
felt consistently depressed. She had numerous friends
and led a fairly full social life.

DRUGS PRIOR TO ATTENDANCE

Dlazepan 5 mg. g.i.d. for two weeks followed by
chlordiazepoxide 10 mg. g.i.d. for two weeks followed
by phenobarbitone 60 mg. t.il.ds All without effect.

She smoked 10 cigarettes per day.

She drank spirits occasionally at social occasions.

AT INTERVIEW

She was rather tearful and despondent but her
anxiety was a much more marked feature, She was very
restless and constantly sought reassurance regarding
her fears of malignancy. Otherwise her mental state
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was normal.

Physically she was entirely well.

During her course of phenelzine she had no other
dzugs.

At the time of her initial assessment her score
on the neurotic/endogenocus rating was (4).
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MODRIFLED GOLDBERG SCORE

0 O 1 2 3 kKt %4+ 4 3%+ 8
Dapregsion 2 2 1 0 0 s} 0 o}
Anxiety 4 4 3 4] o0 (4] =0 1
Phoblas 4 3 2 2 1 1 1 k3
Obsessions 1 1 0 e} 0 (e} 0 o}
Depressed 2 2 1 0 0 0 o) 0
Anxious 4 3 2 0 (o] 4] 0 1
Qverall
geverity 23 20 12 2 1 1 1 4
MODIFIED S8IDE QRBFFECTS SCORE

O 1 2 3 3%
insomnnia 2 1 Q O o
tremox 0 0 Q 0 )
ataxia 0 1 0 0 0
sweating 2 0 0 1 0
constipation 0 Q (o] Q 4]
faints/dizziness 2 2 o] 2 1
micturition difficulty o 0 8] O o)
blurred vision 1 o 1 0 0
Othex o o Dy m;uth ny;nouth 0
Total. 7 4 2 4 1

Days 2 and 12 substituted for Days 3 and 13 for
tryptamine assessment.



Appendix 9

NAME AGE ACETYLATOR STATUS
Mr. J. McK. 33 Past
QCCUPATION

Shipwright

PRESENTING COMPLAINT

The patient's symptoms had been steadily worsening
over 2-2% yvears. FHe complained of a constant feeling
of despondency, of a fear that "something dreadful" was
going to happen and of a preoccupation with ldeas of
personal unworthiness.

HISTORY OF PRESENTING COMPLAINT

Two events appeared to have precipitated this
patient's symptoms. In 1971 he knocked down a child
while driving his car, The child was not seriously
injured but the patient was very upset by this incident.
Shortly afterwards he knocked his head against a plank
while at work. He was not injured but he felt that this
piece of carelessness showed that he was no longer
competent at his job. From that time he became
increasingly despondent and anxious. At the time of
his presentation he had been off work because of his
symptoms for about a year. He was in financial
difficulties because he had refused to draw State
benefits, feeling that he did not deserve them. He
complained a good deal about headaches which he
thought might indlcate that he had had a brain tumour,
He felt tired and physically weak. His sleep was
broken but this was a life-long trait which had been no
worse since he had become ill., He felt low in spirits
all the time and wept a good deal. Hig attitude
towards the future was despondent but he had no
suicidal ideas. He blamed himself for his condition
and felt very guilty about injuring the child in the
accident and about failing to support his family. He
constantly felt anxious and any stress, however slight,
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caused him to feel panic stricken. He had begun to
avoid social situations in case any argument might
break out as he felt that this was something with
which he could not cope. For thils reason he could
not go out into the street in case he met anyone he
knew, had to get off buses unless they were almost
empty and went out and paced the streets in the
evening if relatives called. His appetite was poor
and he had lost 1 stone in weight in a year.

PAST PSYCHIATRIC HISTORY
Nil.

PAST MEDICAL HISTORY

Nil.

FAMILY HISTORY OF PSYCHIATRIC ILLNESS

Nil.

PERSONAL HISTORY

The patient was born and brought up in Glasgow,
the second of four children of a lorry driver. He had
no neurotic traits in childhood. He attended an R.C.
Junior Secondary school where he was an average scholar.
He left at 15 years of age to be apprenticed as a
shipwright. Until ceasing work because of his symptoms
he had been employed by Upper Clyde Shipbuilders as a
shipwright for ten years. He was married at 20 years
of age to a girl of his own age. They had four
children. The marriage was described as happy. They
had a good deal of financlal difficulty because of the
patient's rather long illness and because of his
objections to drawing sickness or unemployment benefit.
He was not normally particularly anxlous but all his
adult life he had been very shy. He had no friends
and made no attempt to make any. He had normally been
in the habit of attending a few social functions in the
company of his wife but since becoming 111 had ceased
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to do so.

DRUGS PRIOR TO ATTENDANCE

Diazepam 5 mg. t.i.d.

He smoked 20 clgarettes per day and drank alcohol
occasionally.

AT INTERVIEW

He was very tense and he was depressed. He talked
freely about his symptoms showing no psychomotor
retardation. He was reluctant to speak much of the
road traffic accident about which he felt guilty.

His guilty ideas did not amount to delusions and his
helief that it was wrong to claim State benefits was
of long=-standing and was evidently shared by some
other wembers of his family., There was no other
abnormality in his mental state.

Physically he was entirely well.

During the course of phenelzine he was on no other
drugs.

At the time of the initial assessment his score on
the neurotic/endogenous rating was (4).
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] 0 1 3 3% % + 4 3 + 8
Depression 3 3 1l 0 0 1 0
Anxiety 4 4 2 1 1 2 2
FPhobias 4 4 2 0 1 1 2
Obzeasiong 1 1 1 4] 0 0 (v}
Depressed 3 3 2 (¢ o 1 0
Anxious 3 3 2 0 1 1 1
Overall _
severity 24 24 14 1 4 8 6
MORIFIED SIDE EFFECTS SCORE

[s) 2 3 3%
insomnia 1 0 0 (8]
tremoxr 2 O 0 0
ataxia 1 0 1 1
sweating 2 i 1 1
congtipation 1 2 0 (o)
falnts/dizziness 1 1 0 0
micturition difficulty 0 3 4] 0
blurred vision 4] 1 4] 4]
Other (4] 0 O 0
Total 8 8 2 2
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NAME AGE ACETYLATOR STATUS
Mrs. M.C. 42 Fast
QCCUPATION

Housewife

PRESENTING COMPLAINT

The patient's symptoms began suddenly in 1971l. She
suffered a spontaneous, incomplete abortion followed a
few days later by a haemorrhage which took place in a
city store and caused her to lose consciousness. After
this incident she felt tired, lethargic, low-spirited
and apprehensive about going into public places. She
brooded a good deal about the loss of this child and
after a further spontaneous abortion in 1972 her
symptoms deteriorated further. At the time of her
presentation she complained of a constant preoccupation
with sad thoughts. She thought a good deal about the
possibility that she might have malignant disease and
about her inadequacies as a housewife and mother. She
was tired and lacking in energy and interest. Her
sleep was fitful, she was easily irritated and her
concentration had become poor. Her mood was depressed
but her attitude to the future was not hopeless and
she was certainly ntt suicidal. She said that she had
a lifelong tendency to worry to excess, although she
had a remarkably philosophical attitude towards the
fawnily's chronic financial difficulties. Her
principal anxieties centred around the probable fate
of her family if, as she feared, she was suffering
from malignant disease. Her anxieties about going into
publi:c places had extended to a fear of being left
alone and at the time of her presentatlion she was to
some extent reluctant for her husband to cobtain work.
Her appetite was poor but she had not lost weight,

PAST PSYCHIATRIC HISTORY

None.
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PAST MEDICAL HISTORY

Chronlc dyspepsia of unknown aetiology.

FAMILY HISTORY OF PSYCHIATRIC TLINESS

None.

PERSONAL HISTORY

The patient was born and brought up in Glasgow. She
wag the only daughter of a labourer who was not in
regular employment, She bad 2 brothers, one older and
one younger than herself. Their home life was described
as happy although they were undoubtedly economically
deprived. She had no neurotic traits in childhood.

She attended a Junior Secondary school where she was
an average pupil. She enjoyed school and had many
friends., She left school at 15 and thereafter worked
in various factories until she was aged 19, when she
gave up work because she was illegitimately pregnant.
She had hoped to marry the father of her child but he
deserted her when he learned of the pregnancy. The
child was brought up by the patlient and her wmother in
the patient's parental home, After this daughter wes
born the patient only worked for short periods in
part-time employment. She married when she was 31 years
of age, her husband being a single man of the same age.
The patient's daughter was thereafter lavgely brought
up by her grandmothexr. The marriage was described as
successful, although the patient's husband was
chronically uremployed. There were three sons of the
maxriage, aged 10, 8 and 5 years and the patient had
had spontaneous abortions in 1967, 1971, 1972. She

and her husband both wanted more children. The
patient's mother died in 1970 and this was a
considerable loss to the patient as she had always been
dependent on her mother. She stated that she was
always inclined to worry to excess and to cope poorly
with adverse circumstances. In the past she had turned
to her mother when in any difficulty. Although as a
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girl she was outgoing and sociable after the birth of
her daughter she became secluslve and shy because she
was aghamed of being an unmarried mother. She had
few social contects and no interests apart from her
Zamily and home.

DRUGS PRIOR 70 ATTENDANCE

DiazZepam 5 mg. ¢g.il.d. - this had no effect.

Doxepin 25 mg,., t.l.d. for three months, finishing six
weeks before her presentation.

Nitrazepam 10 mg. nocte.

The patient nelther smoked nor drank,

AT INTERVIEW

She was mildly depressed and more severely anxious.
She sought constant reagsurance, particularly about hex
health, Her mental state was otherwise normal,

Physically she wag entirely well.

During her course of phenelzine she continued to
take nitrazepam 10 my. nocte.

At the time of her initisl assessnent her score on
the neurotilc/endogencous vating was (1).
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0 0 1 2 3 L 3 + 4 3+ 8
Pepression 3 3 2 1 1 2 2 2
Ansiety 2 2 2 2 1 2 2 2
Phoblas 4 4 4 3 2 2 2 2
Obsgagions 1 0 Q O 0 Q 0 Q
Lepressed 2 2 2 i 1 1 0 1
Mxlous 3 3 2 2 2 2 2 i
Overall _ |
severity 20 1o le l2 10 12 10 10
MODIFIED SIDE EPFPFEQTS SBCORE

o L 2 3 3%
insomnia 2 0 0 1 2
tremox 3 1 1 O 0
ataxia 1 1 1 kX 1
sweating 1 1 0 0 1
constipation (o} 0 1 L 0
faints/dizziness 1 1 1 1 1
micturition difficulty 0 0 0 1 o
Plurred vision 1 1 1 1 1
Other Q [4) Q Q O
Total 7 5 5 & 6
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NAME AGE ACETYLATOR STATUS
Miss A.B. ag Faot
OOCCUPATION

Waitress

PRESENTING COMPLAINT

She complained that she had not felt well for 2-3
years. She complained of a feelinyg of pressure on top
of her head which she felt slowed her down mentally.
8he felt depressed and weepy and nervous and had not
been able to work for two months.

HIGPORY OF PRESENTING COMPLAINT

The patient's symptoms had been very much worse in
the past elght weeks although they had been present to
some extent for a consliderable tiwme bhefore that, No
precipitant was detegted, On questioning she explained
that she felt gonstantly tired, slept poorly, was
inclined to be irrvitable with the family, concentrated
very badly and had lost interest in everything, to such
an extent that she could not be bothered to keep tidy,
wash her hair, etc. She felt very low in spirits and
wapt a good deal. She was despondent about the future
and would not have caved if she had died although she
had no intention of harming herself, &he worrded a
good deal about her own future, about the health of hexr
aged parents and about the future of her illegitimate
son. Her appetite remained constant and she had not
lont weight.

PAST PSYCHIATRIC HISTORY

HWil.

PAST MEDICAL HISTORY

Wil.
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FAMILY HISTORY OF PSYCHIATRIC ILLNESS
Nil.

PERSONAL HISTORY

The patient was born and brought up in Glasgow, the
youngest of three daughters. When she was a child her
father was a regular serviceman but he was later employed
as a joiner., Both parents survive, now being in their
seventies. She attended a junior secondary school where
she was an average puplil. She worked as a sales
asgistant in ladies gown shops for some years. When she
was 23 her illegitimate son was born, The child's
father was a negro and the fact of the patient being
the unmarried mother of a child of mixed race caused a
family upset which had never really settled, The patilent
regretted not having married her son's father and wished
that she had not yielded to family pressure on this score,
After the birth of her son the patient took up factory
work, the child remaining in the family home being cared
for by the patient's mother. In the five years prior to
her attendance the patient had worked as a waitress.

The patient lived with her son and her aged parents in

a decaying part of the city where most of the population
was elderly. There was a good deal of strife in the
house, particularly between the patient and her father.
Her social life was somewhat restricted although she did
visit her married sisters a good deal at the weekends.
She did not regard herself normally as being anxious in
nature and sald that she usually had no problems in
coping with her difficulties.

DRUGS PRIOR TO ATTENDANCE

Diazepan 5 mg. t.i.d. off and on for three years.

She smoked 15 cigarettes per day and was in the
habit of taking 1-2 measures of spirits on Saturdays only.
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AT INTERVIEW

She appeared depressed and self-blame was a prominent
feature of her thought content. She was also very tense
and rather restless., There was no other abnormality in
her mental state.

Physically she was entirely well.

During her course of phenelzine she had no other
drugs.

At the time of the initlal assessment her score on
-the neurotic/endogenous rating was (3).
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MODIFIED CGOLDBERG SCORE

0 0 1 2 3 3% 3 4+ 4 3%

Depression 3 3 1 0 O 0 1
Anxlety 3 3 2 i 9] 0 1
Phoblas O 0 0 O O 0 0
Chsesgions 1 i 1 1 0 (e} 0
Depressed 3 2 2 1 ¢ O 1
Anxlous 3 3 1 1 0 0 1
overall 9 17 o 6 o o 6
geverity

MODIFIED SIDE =R

<
=

PRECTS SCORE

o ] 2 3 3%
Ansomnia 2 1 o 0O o
tremor 8] O O 0O 0
ataxla O 1 1 o Y]
sweating 2 1 L i3 1
congtipation 1 0 Q O O
faints/dizziness o 1 1 0 0
wigturition difficulty 0 0 O 0 O
blurred vigion 0 0 0 0 O
Othex 0O Q & Q O
Total 5 4 3 1 1

Days 5-8 and Days 15-18 substltuted for Day 3 and Day 13
for tryptamine assessment.
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NAME AGE ACETYLATOR STATUS
Mr. G.H. 52 Fast
QCCUPATION

Dispatch Asgistant

PRESENTING COMPLAINT

Patient had felt depressed, unable to cope, and
totally lacking in interest since the death of his
wife two years previously.

HISTORY OF PRESENTING COMPLAINT

The patient's symptoms were clearly precipitated
by the death of his wife from carcinoma of the breast
two years before he attended the clinie. His wife
had had a mastectomy ten years before she died and had
had repeated courses of various forms of treatment,
including radiotherapy and further surgery, over the
next few years but the patlent did not appear ever to
have realised that her lllness was likely to have a
fatal outcome. His symptoms had steadlly deteriorated
and three weeks before he attended he had given up
work because of them. He felt apathetic and listless.
He was intolerant of others and easily irritated. His
cancentration was so poor that he really could not
attend to the simplest task and it was for this reason
that he had given up his job, feeling that he could
not do it properly because he could not concentrate.
He felt depressed all the time and any reminder of his
wife made him worse. He wept constantly. He felt
"unwanted, hopeless and useless" and wanted to die
although he would not have committed sulcide. He
felt that without his wife the future was meaningless.
He had a lifelong tendency to worry but since her
death he had worried constantly about the most trivial
matters. He could not stop thinking about his wife.
His appetite was not ilmpaired and he had not lost weight.
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PAST PSYCHIATRIC HISTORY

Nil.

PAST MEDICAL HISTORY.

Nil.
FAMILY HISTORY OF PSYCHIATRIC ILILNESS

Nil.

PERSONAL HISTORY

The patient was born and brought up in Glasgow. He
was an only child. His mother chronically abused alcohol.
His father was an unskilled man and often unemployed so
that the family was frequently in financial difficulty,
He performed poorly at school and left at l4. As a
child he was anxlous, shy and never had many friends.
The patient always worked in gnskille& jobs but was
clearly a reliable worker, holding down jobs for many
years. He worked for 22 years in the dispatch
department of a firm until giving up his job three weeks
before attending hospital. He was married for the first
time in his early 20's. The marriage lasted for seven
years untll his wife ran off with another man. There
was one son of this marriage but the patient had not
seen him for many years. He divorced hig wife for
adultery and remarried in his early 30's. [His wife
was four years younger. There were 2 sons of this
marriage, aged 17 and 15. Mes. H . . had developed
carcinoma of the breast ten years before her death
but despite increasing ill-health had apparently coped
very well with her home and family. The patlent did
not anticipate her death and was'very shocked by it.

Hle had never been well since. He had been shy and
anxious all his life and had relied upon his wife's
support in making the simplest decision. He had no
hobbies or interests and had been accustomed to
spending every evening at home in his wife's company.
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DRUGS PRIOR TO ATTEMDANCE

Nona.

The patient swmoked 10 cigarettes per day. He did
not drink at all.

ATl INTERVIEW

He presented as a very tense, tearful, despondent
man with limited assets of intelligence and pernsonality.
His mental state was otherwise normal.

Physically bhe was entively well.

buring his course of phenelzine he had no other
dyugs.

At the wime of the lnitial agsessment his score
on the neurotic/endogenous rating was (1).
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MODIFIED GOLDBERG SCORE
o} 0 1 2 3% s+ 4 3%+ 8
Depression 4 3 2 0 (o) 0 1
Mxiety 4 4 1 Q 1 1 1
Phobias Q (W) 0 0 Q 8] O
Obsesgions 2 2 1 0 0 0 0
Uepressed 3 3 1 (o] 1 1 1
Mxious 3 3 1 0 i 1 1
verall
sevarity 22 21 8 8] 5 5 6
MODIFIED SIDE EFFECTS SCORE

0 2 3 1
insomnia 0 1 1 1
tremor Q 0] (&) (8]
ataxia 0 1 1 0
sueating 1 k) 1 1
constipation 0 Q o] 0
faints/dlzziness ¥) 1 1 0
micturition difficulty (¥ 0 3 4]
blurred vision (4] 1 1 0
Othex o o Q [¥]
Total 1 5 6 2
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NAME AGE ACETYLATOR STATUS
Mr. J.A. 29 Fast
QCCUPATION

Unemployed Fitter.

PRESENTING COMPLAINT

The patient had been preoccupied with ideas of
personal failure and despondency about the future for
eighteen months. For the last four months he had been
very much worse and was depressed, worried and unable
to concentrate at all,

HISTORY OF PRESENTING COMPLAINT

The patient's symptoms originally dated from
Autumn, 1972, At that time he gave up a post as a
sales clerk as he could not cope with it. This
disappointed his family and caused the patient to
feel that he was a failure. The later deterioration
of his symptoms, four months before his presentation,
appeared to be precipitated by the breaking off of
his engagement to be married. In addition to his
gspontaneous complaints, questioning revealed that he
slept poorly, wakened early, was lrritable with his
family and lacked confidence in all of his abilities.
His depression was marked, he wept a good deal and
could see no hope for the future, He had thought
about suicide but had no real suicidal intent. He
was preoccupled with self-depreciatory ideas. His
concentration was poor and he had no interest in any
of his former pursuits. He had a life-long tendency
to be over-anxious but felt that this had become worse.
He was avoiding social occasions but this was really
because he wished to avoid admitting to acquaintances
that he was unemployed and felt that they would be
bound to discover this during conversation. His
appetite was unimpaired and he had not lost weight.
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PAST PBSYCHIATRIC HISTORY

None.

PAST MEDICAL HISTORY

Hong .

FAMILY HISTORY OF PSYCHIATRIC TLLNESS

None.

PERSONAL NISTORY

Patient was born and brought up in Glasgow, the
elder of 2 sons of a fitter. The family life was
described as happy. The family was Church-going and
had bhigh ethlcal and moral gstendards. Ian particular
they regavded as important to work hard and improve
one's lot in life by one's own efforts. From early
childhood the patient was shy and a poor nixer. He
attended a Senior Secondary school and did well most
of the time. When he was f£ifteen he falled some
exaninations, lost confidence in his ability to cope
acadenically and left school. He was apprenticed as
a pipe fitter. He served his five year apprenticeship
and then continued for a further four years with the
same firm. He was then declared redundant with 50
others because the firm was in financilal difficulties.
He had great difficulty in obtaining work and could
not get a position as a pipe fitter. After some months
of unemployment he took a job as a sales clerk. He
always disliked this job and found it difficult.

After two years he gave this up and obtained a job as
a labourer, feeling he was fit for nothing else. He
vorked in this capacity for six months but gave it up
in March, 1973, and when he presented had been
unemployed for ten months. He and his family regarded
this as disgraceful. The patient had always been shy
of the opposite sex bhut he had met the girl who became
his fiancee in 1971 at work. In November, 1973 she
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broke off the engagement because he was unemployed.
Thia'upsat the patient very much. The patient stated
that he had always been shy, solitary, a worrier and
afraid of failure. He had few friends. His only hobby
was reading books about the Second World War.

DRUGS PRIOR TO ATTENDANCE

In the ten months before he attended the patient
had had
amitriptyline 25 mg, t.i.d.
doxepin 25 wng, t.i.d.
diazepam 5 mg. g.l.d.

None Of these had produced any improvement and in the
three weeks before attending he had stopped taking all
tablets.

He did not drink alcohol and swmoked 10 cigarettes per day.

AT TINTERVIEW

He presented as a very neat and extremely polite
young man., He rather lacked spontaneity and secemed
reluctant to discuss his difficulties. He was quite
markedly depressed and initlally seemed lacking in hope
for the future but was brightened by the offer of
treatment., Otherwise his mental state was normal.

He was physically entirely well.
During his course of phenelzine he had no other

drugs.

At the time of the initial assessment his score
on the neurotic/endogenous rating was (2).
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MODIFIED GOLDBERG SCORE

0 0 1 2 3 3% 3%+ 4 3% + 8

Depression 4 3 3 3 2 2
Anxiety 3 2 2 2 1 1
Phoblas 1 1 1 1l O o
Obsessions 1 1 1 1 O 0
Depressead 3 2 2 2 kA 1
Anxious 2 2 2 1 1 L
Overall . )

severity 19 15 15 i3 7 7

The patient deteviorated after the 24th day and was therefore removed
fram the study. He was placed in group psychotherepy and later
treated with indpramine and chlorpramzine. His response wag rather
slow but he retwrned to what was thought to be his previous normal.

MODIFIED SIDE RBEIPFFECTS SCORE

0 L 2 3 3%
insomnia 1 1 2 1 1
tremor 1 0 0 ¢] )
atazia Q 1 i 1 0
sweating o] O (¢] 2 0
congtipation 4] O o] 3 i
faints/dlzziness 's] 1 1 1 i
micturition difficulty 0 o ¢} 0 o}
blurred vision (v} (o) 0 ) Q
Other 0 0O C Q 0
Total 2 3 4 | é 3
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NAME AGH ACETYLATOR STATUS
Mrs. J. McD. 44 Fast
QCCUPATION

Housewife/Supervisor in Biscuit Factory.

PRESENTING COMPLAINT

The patient complained that she felt she was getting
into a muddle with everything, that she kept crying, that
she sometimes just wanted to die and that she kept worrying.

HISTORY OF PRESENTING COMPLAINT

The onset of the patient's symptomsg was indefinite but
she thought it had been about five years previously.
During this period her symptoms had been present
intermittently but in the three months befor her attendance
they had been very much worse and the patient attributed
this to the fact that her father was terminally ill.
During these three months she had not been at work and had
not been going out because of her symptoms. She also
complained of headaches, of profound lethargy, of marked
insomnia and of irritability. 8She felt that her
concentration had become so poor that she could not do
anything properly. Her depression was constant and she
cried every day. She felt hopeless about the future and
had contemplated suicide. She felt that she was useless
and thought that her lack of education had been a
handicap to her husband. 8She had always been of an
anxious disposition but since being 1ill had become much
more so, to such an extent that she was never free from
worry. She had become indecisive and brooded a good
deal about her father's impending death.

PAST PSYCHIATRIC HISTORY

Until five vears before her attendance she had had
no symptoms suggestive of psychiatric disorder. In this
five-year period she had attended her general practitioner
on account of her symptoms of depression and anxiety and
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had been treated with minor tranquillisers. She had
had a brief admission to a psychiatric unit eight
months before this attendance.

PAST MEDICAIL HISTORY

Nil.

FAMILY HISTORY OF PSYCHIATRIC ILLNESS

Father has senile dementdia.

PERSONAL HISTORY

The patient was born and brought up in Glasgow, one
of six children, 5 daughters and 1 son. Her father
was chronically unemployed and her mother supported the
family by working as a hawker. 8he attended Junior
Secondary school intermittently as her mother frequently
kept her off to attend to the house or to help her with
her hawking business. 8She left school at 14 and bhecame
a factory worker. She was married at the age of 20 to
a joiner of 23, The marriage was described as happy.
They had two children, a son, now aged 23, who had
tuberxculous meningitis at the age of 7 and an orchidectomy
for a testicular tumour when aged 17. Their daughter,
aged 17, was well and gave no cause for concern, The
patient's hUsband was in regular work and supported his
family but the patient had returned to work ten years
previously and had recently been promoted to supervisor.
.8he had been to visit her sistexs and father in the
United S8tates in the Summer of 1973 and felt that this
had precipitated her deterioration as she had been
very greatly distressed by seeing her father demented
and ill and by the family quarrels which had taken place
over who was to care for their father. When well the
patient was very cheerful, gregarious and fond of
so¢lal occasions. She was described as being extremely
vivacicus and talkative and the life and soul of the
party. Normally she ran the home, coped with her job
and had a full social life and helped her sister in
the running of a stall at the local market. She was
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always anxious however and tended to over react to
BLYEesSSs.

DRUGE PRIOR TO ATTENDANCE

Chloxdiazepoxide 10 mg. t.i.d.
Nitrazepam 1O mg. nocte,

She did not smoke but took the occasional social
drink.

AT INTERVIEW

The patient had a flamboyant manner but there was
no doubt that she was markedly depressed, She was
agitated and restlezss and talked at great length and
under pressure. Otherwise her mental state was noxmal,

Physically she was entirely well.

During her course of phenelzine she continued to
take nitrazepam 10 mg. nocte.

At the time of her initial assessment her score on
the neurotic/endogenous rating was (4).
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MODIFIED GOLDBERG SCORE
0 0 1 2 3 3% 3% + 4 3+ 8
Depression 4 4 2 0 e} Q 0 o
Anziety 4 4 1 0 0 0 0 1
Phobias 0 0 O O 0 0 (4] 4]
Cbsessions i 1 1 0 (o] ¢ 0 O
Depressed 4 4 1 0 4] o) 0 0
Auxious 3 3 2 0 O ¢ s] 0
Ovexall P ;
severity 23 23 10 0 O O 0 1
MODIFIED SIDE EFFECTS SCORE

s} 1 2 3 3%
insomnia 2 2 0 0 O
trenon 1 1 o 0 0
ataxia 1 QO Q Q o]
sweating 2 O 0 Q Q
constipation 2 Q O 0 4]
faints/dizziness 1 (o] 0 0 0
micturition difficulty o O 0 (] 0
blurred vision 0 o 3] O 0
Othexr (4] O (v] < [#]
Total 9 3 o ) 's)

Days 5-8 and 15~18 substituted for Days 3 and 13
for tryptamine assessment.,
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NANE AGE ACETYLATOR STATUS
Miss M.M. 58 Fast
OCCURATION

Retired clerkess

PRESENTING COMPLAINT

The patient complained that aboub three years
previously she had begun to feel depressed. More recently
she had felt increasingly lonely and more and more of a
failure.

HISTORY OF PRESENTING COMPLAINT

Thae patient's symptoms clearly dated from the death,
some three years praviously, of her brother with whom she
had lived, 8She had been depressed followlng this but
with time this depression had deterilorated rather than
improved, In the year prior to her attendance she had
become very much worse., She had lost intevest in all of
her former pursuits and her concentration had become
very poor. She had become preoccupied by the idea that
she had failed her brother and perhaps caused his death.
She felt very depressed and felt that she would be
helped by weeping but could not weep. She thought that
the future held nothing for her and that she would be
better off dead but she had no suicidal intent, Hex
sleep was poor but no worse than it had heen for many
yvears. She worried a good deal about trivia as well as
important issues but thisg was a lifelong habit. &he
had always been to some exbtent socially phobic and this
had become rather worse. Her appetite had become very
poor and she had lost 1% stones in welght over the past
year.

PAST PSYCHIATRIC HISTORY

Lifelong tendency to excessive anxiety and attended
general practitioner for anxiety symptoms over a twenty
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vear period. She also had a long history of somatic
symptoms of which the organic basis was iLll-defined.

In 1967 hexr symptoms were so severe that she could not
work and she attended a psychiatric unlt for a year,
receiving group psychotherapy. She did not ¢go back to
work after this but retired at 54 years of age on
grounds of nervous illness.

PAGT MEDICAL TISTORY

Appendicectony 20 years ago.

FAMILY HISTORY OF PSYCHIATRIC ILLNESS

Nil.

PERSONAL HISTORY

The patlent was bron and brought up in Glasgow. Heryr
father was a heavy drinker and left the family when
the patient was about 5 years of age. Her mother died
when she was about 10 vears of age. She had one bxother
gilxteen years older than herself and was larxgely brought
up by him. She was an average pupil at school and left
at. 14 vears of age to become a cashier in a tobacco
factory. She was employed there for 40 years bub ceased
working altogether at the age of 54 because of her chronic
anxlety symptoms. Neither she nor her brother ever
married and she kept house for him wntlil his death three
vears before her attendance. Aboult elght vears before
his death he bhecawme hemiplegic as a rxesult of a cmrehro-
vasoular accldent and was carved for by the patient. He
was by no means a total invalld during this time but was
not f£it to work. By all accounts the patient looked
after him devotedly and had no weason to reproach hevself.
She had few friends or interests. All her life she had
been shy and seclusive, had fussed about details and had
been inelined to be cover=sensitive and easily hurt.
She has always been self-conscious about eating in
restaurvants. Desplte these traits she had been a reliable
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and conscientious worker for years and normally
maintained a high standard of housewifery, and
entertaining among her limited circle of friends.

She had entirely ceased to be able to carry out these
activities.

DRUGS PRIOR TO ATTENDANCE

Diazepam 10 mg. g.i.d. )

Nitrazepam 10 mg., nocte ) LoF three years.

She smoked 20 cigarettes per day and drank only on
rare soclial occasions.

AT INTERVIEW

The patient was teaxrful and lmportunate. B8She was
very garrulous. She was extremely indecisive and
apprehensive. Her attitude towards the future was
nihilistic and she could not be reassured about the
caugse of her brother's death and her own part in this.
There were no other abnormalitieg in her mental state.

Physically she was entirely well.

During hex course of phenelzine this lady continued
to take nitrazepam 10 mg., nocie as she had done for
many years. 8She had no other drvugs.

At the tiwe of the initial assessment her score on
the neurotlc/endogenous rating was (5).
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MODIFIED GOLDBERG SCORE

0 0 1 2 3 3% 344 3%+ 8
Depression 3 2 1 ¢] o) 1 0 O
Anxiety 2 3 1 0 0 1 1 1
Phobias 1 1 0 0 1 ¢) 0 Q
Obsessions 1 1 1 1 Q e} 0 o
Depressed 2 2 1 0 0 4] 0 0
Anxious 3 3 1 1 1 1 1 1
Quexall
severity 17 17 7 3 3 4 3 3
MODIFIED SIDE EFFECTS SCORE

4] 1 2 3 I
Insomnia 2 1 1 0 0
tremor 2 o} Q 1 1
ataxia 1 i 1l 1 1
sweating 2 0 0 i 0
constipation ¢] o} o] 1 1
faints/dizziness 1 1 1 0 0O
micturition difficulty 0 1 1 0 0
blurred viszion (o] 0 Q 4) 0
Othex O 0 o) ¢ Q
Total 8 4 4 4 3
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NAME AGE ACETYLATOR STATUS

Miss J.M. 28 Fast

QCCUPATION

Clerkess

PRESENTING COMPLAINT

Patient complained that for five months she had felt
low~spirited and weepy. She was lacking in energy and
during this time had not felt able to work.

HISTORY OF PRESENTING COMPLAINT

The above features had developed to some extent for
months prior to the patient's giving up work and
appeared to some extent to have been precipitated by
the marriage of a female cousin who was really the only
social contact of this isoclated young woman. It was
difficult to determine exactly when she last felt quite
well, On direct guestioning she said that in addition
to the above symptoms, she had intermittent headaches,
was irritable with her grandmother, felt anxious about
txrivia and felt apprehensive when out alone. She had
become indecisive and brooded a good deal about the
future with particular reference to how lonely she would
be when her grandmother died. She brooded a good deal
about her past fallures. Although she was markedly
lacking in hope for the future she had no suiclidal ideation.
Her appetite was unimpaired and she had not lost weight.

PAST HISTORY OF PSYCHIATRIC ILLNESS

Neurotic depressive illness treated with drugs on
inpatient basis followed by a prolonged period of group
psychotherapy.

PAST MEDICAL HISTORY

Nil.
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PAMILY HISTORY OF PESYCHIATRIC ITLLNESS

Patient's mother was & chronic attender at the
psychiatric department suffering from a multiplicity of
neurotic symptoms.

PERSONAL HISTORY

The patient was born in Glasgow. She was the daughter
of her mother's first marriage which was never successful.
She woas brought uvp Lrom infancy by her maternal
grandmother. Her mother remarried and her second husband
adopted the patient but she continued to live with her
grandmother. She had one half sister, 15 years younger
than herself, S8She coped reasonably well at school but
her soclal adjustment was poor from childhood and she
had few close friends. 8he left school at 15 and had
been employed as a £iling clerkess, 8She had worked
continuously for six years for the same fimm until five
months before this presentation, when she had stopped
work because of her symptoms. She lived with her
grandmother, aged 87. 8he had few interests or social
contacts outwith her family.

DRUGS PRIOR TO ATTENDANCE

Motival® 2 tablets per day for five months prior to
attendance.

She smoked 10 cigarettes per day and drank only at social
occagions.

AT INTERVIEW

She presented as<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>