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Differentiation of Two Genetically Specific Types of
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The inability to separate depressive illnesses into
distinct homogeneous entities seriously hampers re-
search into their aetiology and treatment. This
enquiry is aimed at investigating whether depressive
illnesses can be classified pharmacogenetically.
A depressed patient may respond dramatically to

one antidepressant yet be completely resistant to
another. However, the patient's response tends
to be similar to drugs from the same pharmacological
group of antidepressants, in contrast to their re-
sponse to drugs from a different group. Thus a
survey of patients in whom the response to anti-
depressants were known because of their inclusion
in 'double-blind' trials revealed 16 and 12 who had
received two different drugs of the monoamine oxi-
dase inhibitor or tricycic group respectively
(Table I). It is clear that patients tend to respond

TABLE I
SIMILARITY IN RESPONSES OF A DEPRESSED

PATIENT TO TWO DIFFERENT DRUGS BELONGING
TO THE SAME PHARMACOLOGICAL GROUP

Second Drug

Improvement No Improvement Total

Response to 2 different MAO inhibitors*
First drug:
Improvement 9 0 9
No improvement 0 7 7

Total 9 7 16

Response to 2 different drugs of the tricylic groupt
First drug:
Improvement 7 1 8
No improvement 0 4 4

Total 7 5 12

* P = 0 000087. t P = 0-012.

to drugs from the same group in a similar way and in
contrast to their response to two antidepressants
from different groups (Table II) (Pare, 1965).
Similar conclusions were reached by Dally (1960)
and Daily and Rohde (1961).

Received 23 October 1970.

TABLE II
INCONSISTENCY OF RESPONSES OF DEPRESSED
PATIENTS TO TWO DRUGS FROM DIFFERENT

PHARMACOLOGICAL GROUPS

Tricylic Group

Improvement No Improvement Total

MAO inhibitors:
I mprovement 5 15 20
No improvement 15 30 45

Total 20 45 65

It is suggested that a patient's response to anti-
depressant drugs depends to a considerable extent
on the fundamental biochemical abnormality of his
illness, and that this in turn depends on the genetic
type of his depression, one type responding to
members of the tricylic group of drugs, another
to the monoamine oxidase inhibitors. If this is so,
one could predict that first-degree relatives who
became depressed should respond to antidepressants
in a similar way to the proband. Secondly, these
correlations should be quite different from the
response of proband and first degree relative to
antidepressants from different groups. Evidence
supporting the first part of this prediction has been
published by Pare, Rees, and Sainsbury (1962) and
by Angst (1961-64).

In the present paper we have re-examined our
original material (Pare et al, 1962) to test the second
part of the hypothesis and retested the whole hypo-
thesis in a new series of subjects.

Old Material
Method. Pare et al (1962) studied 170 depressed

patients whose response to antidepressant drugs was
known because of their participation in controlled trials.
Enquiries were made for any first-degree relatives of
these patients who might have had a depressive illness
and been treated at hospital with antidepressant drugs.
The hospital records of these relatives were studied by
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TABLE III
FAMILY CORRELATIONS OF RESPONSE TO ANTIDEPRESSANTS

(From Pare et al, 1962)

Case No. Drug Response Relation Drug Response

3 Pheneizine + Sister Phenoxypropazine +
Imipramine

13 Phenelzine + Sister 'Parstelin' +
57 Amitriptyline + Father Imipramine +

Phenelzine
236 Isocarboxazid Father Phenelzine

Imipramine Amitriptyline
Brother Imipramine

Nialam-ide
243 ImipramineIsocarboxazid Sister Imipramine

Isocarboxazid
250 Isocarboxazid + Sister Tranylcypromine +

Imipramine _ Imipramine
300 Imipramine + Sister Imipramine +

TABLE IV
RESPONSE OF PATIENTS AND FIRST-DEGREE RELATIVES TO ANTIDEPRESSANT

DRUGS FROM THE SAME AND DIFFERENT PHARMACOLOGICAL GROUPS
(From Pare et al, 1962)

Relatives

MAO Inhibitors Tricyclic

Improvement No Improvement Improvement No Improvement

Probands
MAO Inhibitors:

Improvement 3 1
No improvement 3 1 I 3

Tricyclic:
Improvement I 2
No improvement 2 3 4

TABLE V
FAMILY CORRELATIONS OF RESPONSE TO ANTIDEPRESSANTS

(From Angst, 1964)

Results of Results of Treatment
Treatment

Individuals In Pairs Total

Toa + +0 0+ No. of+ 0 Total; ++ +° °)+ °° NPairos
__I~~

Endogenous depression
Parents and children 38 1 39 20 1 0 0 21
Sibs 30 10 40 14 1 1 4 20
Distant relations 9 3 12 3 1 1 1 6

Total !77 1 4 91 37 3 2 15 47 00007

Detiression of mixed aetiology
Schizo-affective 18 12 30 5 4 4 2| 15

+ = Responders; 0 = Non-responders.
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TABLE VI
FAMILY CORRELATIONS OF RESPONSE TO ANTIDEPRESSANTS

(Present series)

Proband Drug Response Relative Drug Response

1 Imipramine + Brother Imipramine +
Parstelin

6 Imipramine + Mother Nortriptyline +
Parsteim _ Parstelin

9 Parstelin + Sister Imipramine
11 Imipramine + Daughter Amitriptyline +
17 Imipramine - Daughter Imipramine +

~
T...~

Phenelzine
9i7 Tminr:nminO 4- .cit,r PhPn,-17inP
31

37
40
54
61
63
72

imupramme
Parstelin

Amitriptyline
Imipramine
Triimipramme
Imipramine
Imipramine
Imipramine

aister
Mother

Sister
Sister
Sister
Daughter
Sister
Sister

rneneizme
Parstelin
Imipramine
Amitriptyline
Imipramine
Imipramine
Desipramine
Amitriptyline
Phenelzine

TABLE VII
RESPONSE OF PATIENTS AND FIRST-DEGREE RELATIVES TO ANTIDEPRESSANT
DRUGS FROM THE SAME AND DIFFERENT PHARMACOLOGICAL GROUPS

(Present series)

Relatives

MAO Inhibitors Tricyclic

Improvement No Improvement Improvement No Improvement

MAO Inhibitors
Improvement 1 2
No improvement 1 1

Tricyclic
Improvement 4 7 1
No improvement 1 1

one of the authors who was unaware of the probands'
response to treatment. He was able to find 8 relatives
(of 7 probands) in whom the diagnosis was reasonably
certain. These relatives had received an antidepressant
drug in adequate doses and for an adequate period of
time, and the notes were sufficient to make an assessment
of the response to the drug.

Results. There were 12 correlations between
proband and relative where each had received the
same group of drug and in every case the response
was similar (p <0001) (Table III). Re-examina-
tion of the material revealed 10 correlations where
the proband and first-degree relative received anti-
depressants from different groups when there was no
similarity in response (Table IV).

Angst's material, using only imipramine, is sum-
marized in Table V (Angst, 1964). Forty-seven
pairs of depressed probands and relatives tended to
have a similar response to imipramine (p <0-0007)
compared to proband/relative pairs with depressive
symptoms of mixed aetiology.

Present Series
Method. Using a similar method to that of Pare

et al (1962), 515 probands were contacted. Thirteen of
these had first-degree relatives in whom a blind assess-
ment of medical records and personal interview enabled
us to make a confident diagnosis of depression and a
definite assessment of their response to an antide-
pressant drug (Table VI).

Results. Ten patient/relative pairs, each of
whom had received a drug from the same group
of antidepressants, resulted in 12 correlations. Of
these 10 were concordant, but because of the high
success rate of the tricyclic antidepressants this did
not reach a significance level of 5%. The simi-
larity between the response of proband and first
degree relative when they received an antidepres-
sant from the same group was, however, in marked
contrast to their differing responses when drugs of
different groups were used (Table VII).
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Discussion
The results support the suggestion that the re-

sponse to a particular group of antidepressants is at
least in part genetically determined. Investigations
with the monoamine oxidase inhibitor, nialamide,
did not point to a variability in absorption, distribu-
tion, metabolism, or excretion of the drug as being
different in patients who subsequently responded
or did not respond to the drug (Pare and Jenner,
1966). Studies of amine concentrations in the
human brain following administration ofmonoamine
oxidase inhibitors show a wide scatter, some patients
only showing a small increase in amine concentra-
tions. However, there is no evidence of a bimodal
distribution suggesting two populations, one of
whom might respond clinically and one who would
not (Jones et al, 1971). It is suggested that the
drug response depends in part on the biochemical
type of depression, that there are at least two types,
one responding to the monoamine oxidase inhibi-
tors, another to the tricyclic group of antidepres-
sants, and that the biochemical abnormalities in
these two types of depression are genetically
determined.
From a practical point of view this does not

necessarily mean that these types cannot be dis-
tinguished clinically. The impression (Sargant,
1961) that 'endogenous' depressions are more likely
to benefit from the tricylic group of drugs, and
the 'reactive' type from monoamine oxidase in-
hibitors, if correct, could be explained by a varying
degree of genetic predisposition. For instance, if
the genetic predisposition of the 'tricyclic' group of
depression is strong, then a depressive illness would
become manifest under mild stress and the de-
pression would be classified as endogenous by the
clinician. On the other hand, if there was only a
weak predisposition to depression in the 'amine
oxidase inhibitor' group, then a large exogenous
factor might be necessary to precipitate an overt ill-
ness, and this would tend to be classified as reactive.

But other inherited or acquired personality factors
would be expected to modify any such genetic
predisposition and to obscure any simple differentia-
tion in terms of reactive or endogenous depression,
as set out above.

Summary
The response to a particular antidepressant drug

in a first-degree relative who becomes depressed, is
similar to that of the depressed proband. However
there is no similarity of response when antidepres-
sants of different groups are used. The results
support the suggestion that there is more than one
biochemical abnormality which may result in de-
pressive illnesses, and that these are genetically
specific.

We would like to thank the Governors of St.
Bartholomew's Hospital and the Medical Research
Council for grants to C.M.B.P. and J.W.M. respectively.
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