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the feeding of cholesterol compensated perfectly for the
influx of dietary cholesterol absorbed from the intestine, and
that this was the only homoeostatic mechanism which pro-
tects the Masai from the development of dietary-induced
hypercholesterolaemia.
The study also showed unusual serum protein patterns in the

Masai, with'levels of IgA almost twice as high as in American
white persons, and reached very early in life. In studies
of gall-bladder bile the Masai showed patterns very
different from many white groups (U.S.A., New Zealand,
Finland), with a high ratio of phospholipid to cholesterol
and of bile acid to cholesterol. The authors concluded that
the gall-bladder bile of the Masai has an enormous reserve
capacity to dissolve cholesterol and that this system protects
them from cholesterol-gallstone formation.

All the characteristics described above are regarded as re-
flecting a long-term biological adaptation, and the investi-
gators regard them as genetically transmissible traits unique
to the Masai. Ethnic groups may well differ in their bio-
logical mechanisms, but before accepting the new hypothesis
we must be reasonably sure that the findings cannot be
explained by the Masai's mode of life.
An assumption made in these and in previous studies3

is that the Masai consume a diet rich in cholesterol and
animal fat during their entire lifetime. This, however, is not
true, and indeed, the body build of these people makes it
unlikely that they live on more than a subsistence level of
intake. Seasonal variation in the availability of food is great,
and famine and famine-relief are unfortunately familiar
features of their life pattern. The fat content of their cow's
milk has a considerable seasonal variation, and the fermenta-
tion procedure the Masai use can considerably reduce the
total lipid, cholesterol, and phospholipid. The amount and
type of fatty acids in meat depends largely on the food
supply and grazing habits of the animals, and M. A. Craw-
ford has drawn attention to the striking differences between
domesticated and wild animals.4 There are no available data
expressing in quantitative terms the food intake of the Masai
or of any of the other nomadic East African groups over
a long period of time. The low levels of serum cholesterol
and beta-lipoprotein are those seen in communities on low
intakes of saturated fat. We know that it requires a long
continued intake of a diet high in saturated fats to maintain
high blood cholesterol levels, but we know little if anything
about the effects on cholesterol metabolism of an irregular
high-fat diet interspersed with periods of want. We know
that the blood cholesterol levels of young Samburu warriors
(a related Masai-speaking group from northern Kenya) can
fall considerably on a change of diet when entering the
Army,5 and it is possible that this phenomenon and the levels
reported in the present and previous Masai studies reflect
the substitution of carbohydrate for protein and fat. We also
know from studies on the camel-herding Rendile nomads of
northern Kenya that a similar way of life to the Masai and
Samburu can be associated with blood cholesterol levels
similar to those seen in affluent societies.6

This recent study of the Masai is part of a long continued
debate about a fundamental aspect of cholesterol metabolism.
C. B. Taylor and R. G. Gould7 had in 1950 reported com-
pensatory suppression of newly synthesized cholesterol in
the liver and plasma of dogs ingesting a high cholesterol
diet, and others subsequently found a similar homoeostatic
mechanism in rats.8 In 1951 Gould9 proposed a hypothesis
of quantitative human cholesterol metabolism, from which
there arose two general concepts: firstly, that the human
liver probably synthesizes 1 to 1-5 g of cholesterol per day;

and secondly, that the human liver can suppress endogenous
synthesis of cholesterol and thereby compensate for about
1.5 g of dietary cholesterol per day. This hypothesis has
been criticized by Taylor and his colleagues.10 11 Some
extrahepatic tissue, which is unaffected by dietary cholest-
erol, synthesizes and delivers a large portion of plasma
cholesterol at a constant rate; this may be the small intestine.
Thus in Western man at any rate dietary cholesterol is ad-
ditive to an essentially quantitatively unaltered endogenous
supply of plasma cholesterol. This failure of`\ ingested
cholesterol to suppress endogenous synthesis is in part res-
ponsible for the rise of plasma cholesterol when cholesterol-
containing foods are added to the diet.

Yet now the Masai are reoorted1 to have a very efficient
feedback mechanism for the suppression of endogenous
cholesterol synthesis. In contrast to white people in the
U.S.A., who have a limited maximal absorption capacity
of 0 3 g cholesterol, the Masai can absorb more than
065 g cholesterol. Compared with the 25% suppression of
synthesis found in U.S. white peole, the Masai can suppress
50% of their endogenous cholesterol synthesis. The
evidence clearly requires a re-evaluation of previously held
beliefs or a new hypothesis, and the investigators have
come down firmly on the side of the Masai having unique
biological characteristics which are genetically determined.

In affluent societies, where degenerative diseases of many
kinds are endemic or epidemic, it becomes increasingly diffi-
cult to recognize what is biologically normal-that is, re-
lated to and conducive to good health. The mean blood
cholesterol level rises progressively with age and serves re-
markably well as an index for susceptibility to athero-
sclerosis and its complications. The mean blood pressure
rises progressively with age, and the levels are associated
with morbidity and mortality. Are these "normal", or
should we be looking beyond our restricted environment
for help in defining normality?
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Emotional Stress in
Hypertension
People with essential hypertension usually show an abnorm-
ally large rise of pressure when emotionally or physically
stressed. But the possible causes of it (indeed, the existence
of the phenomenon itself) have been argued about for
several decades.' Most evidence suggests that the rise of
blood pressure is not only higher absolutely but
also as a percentage of the initial value. P. J. Nestel2
attempted to correlate this with catedholamine secretion,
and reported that patients with labile hypertension secreted
more catecholamines in response to emotional stress than
did control subjects.

Such observations are possibly relevant to the aetiology
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of essential hypertension and would be some evidence in
favour of a primary disorder of the central nervous system.
Therefore the careful study reported by A. R. Lorimer3 and
his colleagues from Glasgow Royal Infirmary merits close
consideration. These authors examined a small series of 15
normal and 15 hypertensive persons of comparable age and
subjected them to a standardized emotional stress. This
involved sorting ball-bearings while concentration was
made difficult by discordant noise and by variations in the
intensity of lighting. The authors measured the blood pres-
sure and also the hourly excretion rate of adrenaline and
noradrenaline in the urine before, during, and after the
application of this standardized stress for one hour. In
respect of blood pressure response the authors confirmed
the results of most previous studies. The normal group with
blood pressures of about 112/80 mm Hg showed a rise to
approximately 126/90 during the emotional stress. The
hypertensive group, starting at approximately 164/102
mm Hg, showed a rise of blood pressure during the pro-
cedure to approximately 192/118. Thus the hypertensive
group showed a larger absolute and a larger relative rise of
blood pressure during mental stress. However, the excretion
rates of adrenaline and noradrenaline in the urine were
closely comparable in the two groups. The initial resting
(pre-stress) values for excreted adrenaline and noradrenaline
were virtually identical in the two groups (a finding that
confirms many other reported observations). For both men
and women the rise of adrenaline was slightly greater in the
hypertensive than in the normal group, but the differences
were not significant, and for noradrenaline no consistent
change was seen.
Though this study was made on a rather small group of

patients, inspection of the authors' figures does not suggest
that the results would be greatly different even if it had
been a very much larger one. How can the results best be
interpreted? Since the increased response of hypertensives
was not associated with a corresponding increase in urinary
excretion of catecholamines, the abnormal rise in blood
pressure cannot easily be attributed to an increased secretion
rate of catecholamines in response to stress in these patients.
It could be due to an excessive response to normal amounts
of vasopressor material. However, it has been reported4 that
hypertensive people also have a higher than normal rise of
pressure in response to a variety of stimuli, and therefore
the increased "responsiveness" of the hypertensive might be
an entirely non-specific effect of narrowed arterioles, pro-
ducing a proportionately larger rise in peripheral resistance
and in blood pressure when they were stimulated to con-
strict by a standard stress, whether locally applied or coming
through the nervous system. Lorimer and his colleagues'
results are certainly in keeping with this hypothesis.

Nevertheless, any inte:pretation of such findings needs
to be cautious. The chief problem arises because of the
extraordinarily small amounts of adrenergic transmitter
liberated into the blood stream with increased nervous
activity. Most noradrenaline is reincorporated into nerve
endings, and much of the remainder is destroyed by local
enzymes before it leaves the tissues. Furthermore, such
catecholamines as do escape into the general circulation are
metabolized quite rapidly, and it has been calculated that
only about 1-3% of an intravenously infused dose actually
passes into the urine.5 Therefore the secretion rate even of
adrenaline (which is a hormone presumably designed to act
through the blood stream) can only be approximately
assessed by study of urinary excretion. We are condemned
to make inferences about sympathetic nervous activity from

measurement of urinary noradrenaline when urinary nor-
adrenaline itself constitutes only about 0.1% of that actually
liberated at adrenergic neurones. This is not to say that
such studies do not provide evidence against any increase
of basal neurogenic tone, or of increased sympathetic activity
in response to "stress," but we need to remember that
evidence provided by such means is slim and could be
vitiated entirely if it were confirmed that the rate of reincor-
poration or metabolism of noradrenaline in hypertensive
patients was very slightly different from that in normal
persons.6

However, the phenomenon might have some clinical im-
portance, whatever its cause. John Hunter is reputed to
have predicted that his life was at the mercy of any fool
who provoked him, and he is reported to have died suddenly
after some bitter argument. It is well to remember that the
classic hypertensive patient in a consulting room, whose
blood pressure is only mildly raised after some minutes'
rest, and for whom a conservative physician might reason-
ably decide that hypotensive therapy was not necessary,
might be very different in a stressful situation. If his re-
sponse to an emotional stress was greater than that provided
by sorting ball-bearings under difficult conditions, we should
perhaps think of such a patient as needing special protection
against the possibly disastrous effects of a family quarrel.
This might be a reason for prescribing hypotensive drugs
such as propranolol, which has given several physicians the
impression of reducing fluctuations of blood pressure in re-
sponse to stress. Designers of future trials of hypotensive
agents might usefully consider including a formal test of the
ability of different drugs to reduce emotionally caused rises
of blood pressure.
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Lobar Obliterative
Bronchiolitis
Abnormal transradiancy of one lung or lobe, in the absence
of a technical or extrapulmonary cause, is sometimes ob-
served. It commonly results from unilateral bullous emphy-
sema, or less often from emphysema secondary to a valve-
stenosis or partial block in a large bronchus. On rarer
occasions these commoner factors are absent and the
localized emphysema appears under a variety of headings
-among them congenital bronchiectasis,' cystic lung,2 pul-
monary hypoplasia,3 solitary lobar atrophy,4 and unilateral
emphysema.5

In 1952 W. M. Macleod focused attention on this
disease group and described the main features.6 These are
decreased breath sounds over the involved lobes, increased
radiographic transradiancy, normal bronchoscopy, and a
relatively normal bronchial tree on bronchography, though
there may be some irregularity of bronchial calibre and usu-
ally decreased or absent "alveolar filling." This last broncho-
graphic feature we now recognize as absent "millimetre
pattern" at the site of the terminal bronchioles.7 The
affected lung or lobe always shows evidence of obstructive
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