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Volume-dependent
Essential Hypertension?
Though an increase of sodium in the diet can expand the
volume of plasma, blood, and extracellular fluid and raise
blood pressure in animals,1 2 the role of volume expansion in
clinical hypertension is not clear. Certainly there are
hypertensive syndromes in which volume is expanded.
Chronic renal failure,3 4 the hypertension which sometimes
develops after bilateral nephrectomy,5 6 and primary hyper-
aldosteronism7 8 are examples, and in each instance reduction
of volume is associated with a fall of arterial pressure. But in
contrast there are occasional cases of severe or malignant
hypertension with depletion ofsodium and water and reduction
of volume.9 1 0
Between these extremes lie the large group of patients with

essential hypertension. Most studies of the condition indicate
that plasma or blood volume is not increased. Some show mean
values for hypertensive patients that are significantly lower
than the normal mean though still well within the normal
range."'-15 In other studies the difference is not significant.16-8
An inverse relation between plasma volume and blood
pressure is also reported in essential hypertension.12 14 15 That
observation was made originally by R. C. Tarazi and collea-
gues.14 Classifying their patients in a rather different way
they found the correlation became less significant.'9 They now
propose20 that blood pressure in certain types of essential
hypertension is volume-dependent. During both sodium
loading and sodium deprivation blood pressure and plasma
volume correlated directly but, in the control period when
untreated, there was no significant relation. Also needing
explanation is the interesting paradox that blood pressure
fell most during sodium deprivation in the group of patients
with the lowest initial plasma volume. The case for volume-
dependent essential hypertension is not, therefore, clear-cut.
Some ofthese problems might be more clearly understood if

evidence could be obtained in essential hypertension to support
or refute the autoregulation theory.2' 22 According to this
theory, which derives mainly from observations on animals,
there is retention ofsodium and water and expansion of volume
in the early stages of hypertension. Increased cardiac output
is mainly responsible for raising blood pressure at this stage.

Later, peripheral resistance rises (autoregulation of tissue
perfusion), cardiac output falls, and plasma volume decreases.
So it seems a period of volume expansion is followed by a
more prolonged period of increased resistance. If this process
occurs in patients with hypertension, the chances are that they
will be clinically examined during the second phase, when
volume is normal. It is of interest therefore that when peri-
pheral resistance is raised in patients with essential hyper-
tension plasma volume tends to be normal, and when cardiac
output is high plasma volume tends to be high also.12 15 23
But much remains to be done before it is clear whether auto-
regulation occurs in essential hypertension and, if it does,
whether it can account for the variations in plasma volume.
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Turner's and Noonan's
Syndromes
During the past 35 years much has been learned about
Turner's syndromel of webbing of the neck, cubitus valgus,
and sexual infantilism in females. Additional features, such as
short stature and congenital lymphoedema described by
0. Ullrich2 in an earlier paper, together with dysgenetic
"streak" ovaries and abnormalities of the skin, kidneys, bones,
and cardiovascular system are now generally recognized, and
it is clear that there is considerable variation in the clinical
expression of the syndrome.3 Early chromosome studies in
such patients indicated that their cells carried a single X
chromosome,4 but subsequent work has shown that mosaicism
or a range of abnormalities of one sex chromosome may be
present.5 It appears that the Turner phenotype is probably
related to loss of genetic material on the short arm of one X
chromosome or corresponding areas of a Y chromosome.5
One aspect of Turner's syndrome which has been difficult

to explain has been the occurrence in males of features of the
syndrome similar to those originally described in women." In
some cases, particularly those with ambiguous external
genitalia, XO/XY mosaicism has been present, but in the
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