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Diet, energy balance, and genes-and serum cholesterol
Hypercholesterolaemia is one of the major risk factors for
ischaemic heart disease,' perhaps a cardinal one: for in the
presence of low serum lipid concentrations-as seen in Japan
-other risk factors such as diabetes2 and hypertension operate
far less powerfully than in Western countries, where mean
cholesterol concentrations are higher.3 Most differences
between populations in serum cholesterol concentrations may
be attributed to nutrition. Consumption of saturated fat
shows a striking positive correlation with mean cholesterol
concentration, as in Keys's Seven Country Study.3 Other
dietary components may also play some part; fibre intake, for
example, shows an inverse relationship with serum choles-
terol.4
The wide scatter of serum lipid concentrations within a

population is less easy to explain. There is an almost twofold
difference between the 5th and 95th percentiles for serum
cholesterol concentrations in adult Londoners and more than
a fivefold difference for triglyceride.5 Morris et al6 and several
other investigators7-10 have shown that this variability within
the population cannot be attributed to variations in the intake
of fat or other nutrients. In only one study-the rather special
case of a closed population in the Antarctic-has fat consump-
tion been correlated with serum cholesterol."
Why, then, do over 25% of Londoners aged 40-69 years5

have serum cholesterol concentrations exceeding 6-5 mmol/l
(250 mg/100 ml)-in the range associated with a rapidly
increasing risk' of ischaemic heart disease ? Control of serum
lipid concentrations is certainly multifactorial. At least 15
nutrients are known to influence circulating lipid levels, as do
eight or more hormones. Habitual physical activity and the
interactions between stress and personality may play a part,
but there is little information on how important are their
contributions. Genetic factors have been better documented,
ever since Gossage proposed in 1908 that xanthomatosis was
dominantly inherited.'2 Goldstein et al'3 investigated the
relatives ofpatients with ischaemic heart disease and calculated
that 0.6-1% of a general population may have a monogenic
hyperlipidaemia. Slack's analysis of their data suggests that
even this small proportion could be an overestimate.4

Polygenic inheritance may be more important. Schaefer,
Adlersberg, and Steinbergl5 reported that moderate but highly
significant correlations existed between the cholesterol
concentrations of siblings and between those of parents and
their children; similar observations have been made by

© BIUTISH MEDICAL JOURNAL 1977. AU reproduction rights reserved.

Johnson et al'6 and by Godfrey et al.17 The absence of sub-
stantial correlation between parents' cholesterol concentra-
tions makes it unlikely that these findings are due to the influ-
ence of a common family environment. The variance between
pairs of monozygotic twins was smaller than in dizygotic pairs
in most'8-2' (though not all22) studies, so that a significant
genetic contribution is probable; but on the available data it
seems likely to be smaller than that of environmental factors.
The interaction of environment and genes has also been

studied by Deutscher et al,23 who found that ischaemic heart
disease in middle-aged men in Michigan occurred far more
commonly in those who had parents who had died of the
disease before age 65 than in those whose parents had died
from other causes. These coronary-prone men had increased
frequencies of raised cholesterol and glucose concentrations
and of hypertension. Patterson and Slack24 have shown an
increased frequency of raised cholesterol concentrations in
the first-degree relatives of patients with ischaemic heart
disease. Their findings suggested a polygenic inheritance of
hyperlipidaemia in most of these families. The influence of
hypercholesterolaemia and hypertension in mediating the
familial aggregation ofischaemic heart disease has beenanalysed
recently by Epstein in a model based on actual data, suggesting
that there are additional factors.25

If obesity were a major determinant of serum lipids its
control could help in the prevention ofischaemic heart disease.
Nichols et al'0 found positive correlations between obesity
and serum lipids, weak in the case of cholesterol and moderate
for non-fasting triglyceride concentrations. In the Framingham
study obesity affecting the trunk was associated with a modest
increase in risk of ischaemic heart disease, greater in men
than in women,26 27 but this was largely confined to angina
pectoris and sudden death, the risk of non-fatal myocardial
infarction being little changed. Recently, Ashley and Kannel28
have analysed their Framingham data on change in body weight
over a 16-year period. Weight trends were paralleled by changes
in serum cholesterol concentrations, blood pressure, and
glucose and urate concentrations; weight gain was associated
with an increase in these coronary disease risk factors. This,
too, favours the view that avoiding 3besity is important in
preventing heart disease. Nevertheless, the Minnesota group
concluded from the Seven Country Study that only gross
obesity conferred a major risk,3 and Keys argued that all or
almost all of the influence of obesity could be attributed to
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cholesterol, blood pressure, smoking, and age. The differences
between the Minnesota and Framingham groups are in the
main those of interpretation rather than fact. Epidemiological
considerations alone cannot decide how much emphasis we
should place on avoidance of obesity in preventing coronary
disease.

Energy balance and adipose tissue mass may influence serum
lipid metabolism independently.29 Olefsky et a130 found that
when an isocaloric diet ofunchanged composition was resumed
by individuals who had reduced their weight by dieting there
was a substantial fall in both cholesterol and triglyceride con-
centrations attributed to decreased lipoprotein synthesis. The
effects of energy balance are themselves complex. Do serum
lipids respond to changes in energy intake irrespective of the
source, or does the effect depend upon which nutrients are
consumed to excess ? There is some evidence that the effects of
fat, carbohydrate, and alcohol are independent.29 Clearer
answers to this question will help frame an optimum policy for
reduction of serum lipid concentrations in the community.
Certainly in the tteatment of pronounced hyperlipidaemia
treatment must be individual.29
Many years ago Keys et a13' reported on the range of

individual responsiveness to dietary fat; Mistry et a!32 have
recently observed that the response of serum lipoproteins to
dietary cholesterol varies widely from person to person. In
dogs fed cholesterol both the increase in serum lipids and the
development of atherosclerosis seem to be under genetic
influence.33 Studies have begun on the metabolic basis of
common forms of hyperlipidaemia,34 35 and will need to be
coupled with investigation of their interaction with diet before
we can hope to understand the mechanisms of "multifactorial"
hyperlipidaemia.
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Delusions of parasitosis
Patients with delusions of parasitosis have an erroneous but
unshakable belief that their skin is infested by a parasite. This
description is preferable to the older term "acarophobia,"
since most patients do not actually fear infestation by acari:
they are certain that they are infested with a variety of insects,
which in one instance amounted to ten different species.'
The typical patient with delusions of parasitosis is a woman

over 40 (the condition is three times as common in women)
who regards doctors and nurses with suspicion and antagonism.
Early in the consultation she produces a twist of paper or other
container which holds fragments of skin such as rolled up
keratin, crusts, or miscellaneous debris. She then gives a
detailed description of how the supposed parasites have been
caught in the act of burrowing, biting, or otherwise harming
her. Occasionally they may have been trapped on the furniture.
She may well have already called in the health authorities to
disinfest her house on more than one occasion. She will com-
plain also of sensations which vary from simple pruritus to
burning, gnawing, crawling, or biting.
The skin may appear normal, but there is usually evidence

of picking or scratching and sometimes dermatitis from the
strong antiseptics which have been used to try and rid herself
of the organism. Any suggestion that she could be mistaken is
violently opposed, and the possibility of a psychiatric con-
sultation is adamantly rejected and, indeed, is likely to cause
her not to attend again.
The incidence of the disorder is difficult to assess since

patients refuse to attend hospital, but it is probably more
common than published work would suggest. Schrut and
Waldron2 saw over 100 cases in five years. Wilson and Miller'
reviewed 51 case histories, and Wilson3 described 34 more
patients six years later. Only five of those 34 attended
a psychiatrist, and none were cured. The condition seems as
common in Britain as in North America: Tullett4 noted that
25 such patients had been seen at St John's Hospital for
Diseases ofthe Skin in London in ten years. The delusion may
be shared by more than one member ofthe family, particularly
husband and wife, but one of the most remarkable examples
was a family of parents and two daughters who sold three
suites of "infected furniture" and changed houses eight times
in 10 years.5

Considerable difficulty exists in placing the patients in any
distinct psychiatric category. Paranoid schizophrenia in an
elderly age group or monosymptomatic hypochrondriasis
occurring in an obsessional personality have been suggested.4
Hopkinson6 pointed out that there was a clear-cut difference
in the type of case referred to a dermatologist. Those who
were referred direct to a psychiatrist were more likely to have
a recognisable psychiatric entity such as an affective disorder
or schizophrenia. Rarely pellagra7 and vitamin B12 deficiency8
may present in this way.
The management of such a patient who attends a skin clinic

and who refuses to accept psychiatric help is extremely difficult,
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