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Identical and non-identical twins treated with other drugs,.
including barbiturates, had a lower plasma level of nortrip-
tyline than their untreated control twins.

Of great interest were one pair of identical twins who
were both receiving barbiturates. Their plasma levels of
nortriptyline were closely similar at 17 and 15 ng./ml. Now
barbiturates will increase the rate of drug breakdown by
inducing the formation of drug-metabolizing enzymes in the
microsomes of liver cells, and it appears that in this pair of
identical twins the extent of induction was much the same.

This study suggests that most of the variability in the
steady-state level of nortriptyline in the plasma is genetically
determined provided no other drugs are being taken. The
close similarity in the drug level was not due to environ-
mental influences, for all the identical twins lived apart in
separate households.

Broadly the same conclusions were reached by E. S.
Vesell and J. G. Page in a series of studies published from
the National Institutes of Health, Bethesda.'4 Instead of
steady-state plasma levels these workers measured the
plasma half-life of three drugs-bishydroxycoumarin
(dicoumarol), phenylbutazone, and antipyrine-in seven
pairs of identical twins and seven pairs of non-identical
twins. They found a ten-fold variation in the plasma half-
life of bishydroxycoumarin in these 28 persons, but for each
of the three drugs the plasma half-life was closely similar
in the identical twins of each pair. But in the non-identical
twins the variation in the plasma half-life within each pair
was wide. Furthermore, the plasma half-lives for bishydroxy-
coumarin and phenylbutazone tended to be correlated in
the 28 twins. In other words, people who metabolized one

of these drugs slowly also metabolized the other slowly
and vice versa. But there was no correlation between plasma
bishydroxycoumarin and antipyrine half-lives. Vesell and
Page also showed that when identical twins were given
phenobarbitone, which increases the rate at which drugs are
broken down, the percentage reduction in the half-life of
antipyrine in the plasma was almost identical in mono-
zygotic twins but varied to a much greater extent in
fraternal twins.
What do these studies mean for clinical medicine and

how should they affect prescribing habits? Firstly, they
emphasize that the effects of a fixed dose of a drug may
vary widely in different patients. Some patients will have
no therapeutic benefit while others may suffer adverse
effects. Secondly, they suggest that measurement of the
concentrations of drugs in the plasma may be important in
future as a rational basis for prescribing. Thirdly, they show
that genetic inheritance controls drug metabolism in man,
and that environmental factors, such as the concomitant
administration of other drugs, can alter the general rate
of drug metabolism in the liver.
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Language of Illness
The influence of culture on the language of illness has until
recently been little studied. Diagnostic features of the classical
psychoses are little obscured by cultural variations, but the
mode of presentation of physical disease or neurotic disorders
may cause considerable difficulty. The mould imposed by the
culture, most strikingly seen in relation to differences of race
and nationality, may lead to barriers of communication and
to diagnostic uncertainty-as shown by a recent study of
migrant groups in Australia by John Ellard.1
The more obvious difficulties are caused by the translation

of abstract ideas, similes, and metaphors from the conceptual
framework in which they are rooted. Variations of facial
expression, gesture, and movement also have to be taken into
account. Ellard contrasts the reticence, guilt, and insight
thought to be characteristic of the reaction of the Anglo-Saxon
to illness with the demanding, dependent attitude of the
south-east European, in whom the sense of personal responsi-
bility for the illness is more often disclaimed and insight
minimal. Such differences undoubtedly exist and testify to the
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plasticity of the patterning of human behaviour and to the
difficulties in establishing universal standards of normality.

Primitive cultures generally ascribe illness to the hostile
influence of external agencies such as evil spirits or witch-
craft; indeed the terror induced by these beliefs may give rise
to special problems in management. The related phenomenon
of possession has been interpreted as "a general mode of
appealing for help, a language of illness, in keeping with
cultural beliefs."2 Moreover, if the extent of the belief in the
influence of the evil eye said to prevail among educated
Greeks3 can be accepted, the tendency to project the causes
of illness on to an inimical environment is not confined to
preliterate peoples. It is also of interest that the magico-
mythical beliefs of students in Ghana often appear to be little
affected by a university education.4 The widespread persis-
tence of superstitious ideas in Western society may be regarded
as reflecting similar magical notions, which can be of special
importance as they mask the true nature of the disorder.

Certain forms of mental disturbance-reactive or psycho-
genic psychoses-are more prominent in under-developed
communities. They may be regarded as intense fear reactions
which follow acute stress, leading to a loss of touch with reality
and the development of primitive defence patterns. Culture-
bound reactions such as amok, latah, and koro are "atypical
because of the pathoplastic influence of specific cultural con-
ditions, but they are not exotic in the sense that they cannot
be contained within widely accepted nosological categories."5
Clearly their proper understanding requires a close acquain-
tance with the beliefs of the culture.
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The influence of cultural differences in our own society has
been elegantly demonstrated by the finding of an association
between grandiose delusions and high social class on the one
hand, and delusions of inferiority and low social class on the
other ;6 it was also found that paranoid delusions were more
common among the "immigrants" of West Sussex than among
the "natives." Social class may also have an effect on treat-
ment-in New Haven it was shown that therapy was more
closely related to the patient's status than to his psychiatric
disorder.7 However, the importance attached to cultural
stereotypes can mislead and bias clinical perception; if it is to
prove valuable, knowledge of the influence of culture on
presentation of disease has to be handled with sense and
sensibility.

Aldosterone, Angiotensin, and
Hypertension

J. W. Conn's description' in 1955 of primary aldosteronism,
in which excessive secretion of aldosterone is associated with
hypertension, led to a great deal of clinical investigation and
even more speculation about the part played by the adrenal
cortex, and by aldosterone in particular, in the pathogenesis
of hypertensive disease.

Raised levels of aldosterone were recorded2 in hypertensive
patients in 1956, but most early reports failed to give clinical
details of the patients or their treatment, nor did they indicate
the severity of the hypertension or whether steps had been
taken to exclude renal and other specific causes. More recent
studies of aldosterone excretion or excretion rates have
clarified the position. In general, aldosterone production is
within the normal range in mild, uncomplicated, benign
essential hypertension,3 4 while it is raised in malignant hyper-
tension,5 and in some cases may exceed 10 times the normal
secretion rate. Increased production of aldosterone is also
found in some but not all patients with renal hypertension6'8
in whom correction of the renal artery abnormality or
nephrectomy relieves the hypertension.
One of the factors which stimulates the secretion of aldo-

sterone by the adrenal cortex is angiotensin II, formed from
angiotensin I, which is produced by the action of renin on
a protein present in plasma. It was natural, therefore, to
measure plasma renin or angiotensin activity in patients with
hypertensive diseases. Unfortunately methods for the estima-
tion of these substances are still crude, but they are adequate
for clinical purposes by indicating whether the plasma con-
centration is low, normal, or high. Very diverse results have
been obtained in patients with benign essential hyper-
tension.9 10 On the other hand, patients with malignant or
accelerated hypertension have a raised plasma renin
activity." 12 This finding is compatible with the raised aldo-
sterone secretion rates found in malignant hypertension. More
variable results are found in renovascular hypertension, with
raised amounts present in from 60% to 100% -"5-again
a finding compatible with the raised aldosterone secretion
rates found in many patients with renovascular hypertension.

Angiotensin is the most potent pressor substance known,
and it is tempting to assume that it is responsible for the
hypertension that may accompany renal ischaemia due, for
example, to renal artery stenosis. The fall of blood pressure
that follows the development of antibodies to injected angio-
tensin in experimental hypertension"6 goes some way to con-

firm this hypothesis. The part played by aldosterone in the
development or continuation of hypertension is uncertain, but,
like angiotensin, it increases the intracellular concentration of
sodium. Reduction of the sodium concentration gradient
across the cell membrane is a postulated cause of the arteriolar
constriction that is responsible for the increased peripheral
resistance of the hypertensive state."7
The initial sodium retention caused by the raised aldo-

sterone secretion of primary aldosteronism results in an expan-
sion of plasma volume, which in turn inhibits the release of
renin by the kidneys. In this syndrome, therefore, aldosterone
secretion is high but plasma renin activity low-in contrast
with renal and malignant hypertension. This combination
forms the basis of the laboratory diagnosis of Conn's syn-
drome ; the only difficulty is that both these estimations need
specialized laboratories.

Primary aldosteronism is a rare cause of hypertension,
accounting for well below 10% of all hypertensive patients.
In recent years, however, Conn"8 has attempted to extend the
concept of primary aldosteronism to include cases of hyper-
tension without potassium depletion, a syndrome he refers
to as " normokalaemic primary aldosteronism " characterized
by the presence of hypertension without hypokalaemic alka-
losis-in this respect resembling essential hypertension, but
differentiated from it by the presence of a raised aldosterone
secretion rate with depressed plasma renin or angiotensin
activity. Conn asserted that this syndrome is common and
is the real cause of the hypertension in 25% of hypertensive
patients usually regarded as suffering from essential hyper-
tension, whatever that may be. By 1967 he considered 10%/)
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