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INTRODUCTION



(1)

Recently, problems concerning aging and the aged
have come to occupy a prominent position in the thoughts
of scientific, medical, and social workers. Poets and
philosophers have, indeed, from the earliest times
been interested in the changes in man's physical and
mental outlook which come with advancing years, as
part of the mystery of life and death, the eternal
and greatest problem of mankind, and in the early
literature of many languages are found descriptions
comparable with the allegorical trembling of the
"keepers of the House™ and "bowing" of the "strong
men" of Ecclesiastes.

Every society has required to make provision for
its aged, and the attitude of different peoples has
varied from abandonment among some of the nomad tribes,
for example, the Greenland Eskimos and Tasmanians, to
extreme veneration and care among certain Oriental
races. Our own occidental civilisation, its philosophy
partly derived, perhaps, from the Greek adoration of
bodily fitness, has tended, in the past, towards
vocational and social "abandonment" of the aged and
contrasts unfavourably, in this respect, with the deeply
ingrained reverence for age shown by the Chinese with
their specially accorded privileges to the old. Thus
the West emphasises decline in aging, and the East

development of maturity.



(ii)

This paradoxical situation, namely, that old age
implies both maturity and decline, has been emphasised
agaiﬁ and again. George Bernard Shaw's "Back to
Methuselah" expresses the view that only after the first
hundred years of his life are past, does man gain "sense"
to contribute significantly to the progress of humanity.
It is not merely a coincidence that pride of place in
counsel and government has always been given to the
elderly, and without the maturity of the old age of men
like Titian, Goethe, Verdi, and Darwin, we should have
lost the climax of their life's work. Yet "that unhoped
serene which men call Age" has perhaps been dreaded more
than it has been extolled. The "sorry breaking-up" of
the "immortal age" of Tithonus and Swift's Struldbruggs
stand out in vivid contrast to Shaw's conceptions, and
there must be few, who perceiving the less attractive
aspects of aging, have not at some time echoed Robert
Louis Stevenson's words: "Does not life go down with
better grace foaming in full flood over a precipice than
miserably straggling to its end in sandy deltas?"

Human sympathy, instinctively influenced by economic
values, has directed our first sociological experiments
towards the preservation and education of the young, and
as a very conseqﬁence of the new developments in preventive
medicine and industrial welfare (coincident with the

population/
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population changes caused by the fall in the birth-rate)

we now have among us a greatly increased, and increasing
number, of elderly folk. Crew (1946) quotes figures
which indicate that between 1861 and 1939, while there
was‘an increase of 63% in the total population of Scotland,
the increasé in the numbers of persons over 65 years of age
was 186.1%, and that of persons under 15 years was, by
contrast, 11.4%. According to the Beveridge Report, men
over 65 and women o?er 60 (i.e. those of pensionable age)
wﬁo in 1941 comprised 12% of the population, will in 1971
comprise 20.8%.

Were the majority of these old people vigorous and
well, we might have cause to rejoice in the advantages of
their presence among us. But, whether they are wéll or
ill, if they do not support themselves, the burden of their
maintenance must fall on those in the so-called productive
age=groups. Their needs and desires must be met, and until
something is known of the disabilities from which they
suffer, their medical requirements cannot be adequately
dealt with. Knowledge of geriatrics, also, adds something
to the science of gerontology.

The wards of a municipal hospital afford an opportunity
of observing some of the infirmities of elderly people.
True, the picture is neither balanced nor complete. Surveys
like Sheldon's in Wolverhampton give a more accurate

description/
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description of the capacities of old people, and of the
minor ailmenfs to which they are subject. Yet‘information
about some of the diseases causing major incapacity in
the elderly is not wholly divorced from the biological
changes in senescence which are fundamental to the
political, economic, and cultural issues.
My work, then, was based on patients admitted to the
medical wards of a municipal hospital. To these wards
come a fair proportion of acutely ill patients, and also
a great variety of people of all ages belonging to the
category of the "chronic sick" as described by Warren (1946).
A considerable proportion are over the age of 60, and these
are often admitted to hospital, not primarily for medical
reasons, but simply because there is no-one to tend them
or because the physical, mental, or financial resources of
their relatives are not inexhaustible. These patients
often remain in hospital, unbefriended by their sons and
daughters, until death grants them release from a life
which has become narrow, querulous, and essentially selfish.
It was immediately apparent that the number of patienfs
admitted with so-called "myocardial degeneration" or
"arteriosclerotic heart disease" was very considerable.
Ferguson's figures (1948) for the chief causes of invalidism
among‘old people in Glasgow receiving regular domiciliary
nursing care from the Queen's Institute of District Nurses

place/
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place cardio-vascular troubles high on theAlist,vboth
in men and in women. While it has been estimated
(Dewey, 1942) that, as causes of disability, mental
disease and rheumatism probably rank higher than
cardio-vascular disease, among my selected group of
cases admitted to medical wards with so-called
"medical" complaints, as opposed to "surgical" or
"mental", cardio-vascular disease seemed very important
indeed. |

It became clear that the incidence of heightened
blood-pressure in my patients over 60 years was very
marked, and this led me to examine the records of all
the patients, 0ld and young, admitted to the wards
between 1937 and 1945, in an endeavour to ascertain how
often hypertension occurred in sick people in the various
decades.

An examination of the fluctuations of the blood
pressure in old people counselled care in the inter-
pretation of these results.

A relatively large number of elderly patients seemed
to have asymptomatic and uncomplicated hypertension, and,
since I found that histories taken by myself did not differ
substantially from the recorded histories of other patients
taken routinely in the wards (although details of physical

examination did differ markedly), I examined the records

of/
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of some of the hypertensive patients admitted to the
wards during the years noted above, and contrasted
some aspects of hypertension in the old and the young,
and in men and women. In addition, I obtained from
the records of patients with hemiplegia, some details
about prodromal symptoms and prognosis.

Changes in the heart, upsets of cardiac rhythm, and
other electrocardiographic abnormalities were found to be
related rather to sclerotic changes, as measured by
palpation of the limb arteries, than to high b;ood pressure.
Yet not all could be so related.

A very bad prognostic sign for all old patients with
hypertension was a sudden progressive lowering of the
blood pressure. This brought on clinical symptoms denoting
a condition whiéh has been called "progressive cerebral
ischaemia", and heralding the approach of death.

In practice there were three main groups of results:-

l. blood pressure readings obtained from a large series
of patients

2. an analysis of hypertensive cases

3. a survey of clinical and other findings in elderly
patients.

Although results were obtained from these various
groups simultaneously, and although the findings sometimes
overlap, for the sake of clarity I have kept the three

groups/
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groups of caseé almost entirely separate, and have devoted
a Part of the thesis to each group. In Part 1, I have
also included a discussion of the nature of hypertension,
being a summary of recent experimental work.

"We might be free of an infinity of maladies", said
Descartes, "and even of the infirmities of old age, if
we had sufficient knowledge of their éauses and remedies."
It is in the hope that a further statement of the "infirmities
of o0ld age" may help ultimately to knowledge of their
causes and so their remedies, that the following facts are

presented.
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-CHAPTER 1.

THE NATURE OF HYPERTENSION.




The phenomenon known as raised arterial pressure
seems to have been suspected by Richard Bright, who, in
1836, described 52 cases of marked hypertrophy of the
left ventricle, in 22 of which there was no obvious lesion
such as valvular or aortic disease. He suggested that the
cause of the ventricular hypertrophy in those cases might
be the altered quality of the blood which "so affects the
minute and capillary circulation as to render greater action
necessary to force the blood through the distant sub-
divisions of the vascular system."

ert though over 50 years have passed since, in 1896,
Riva-Rocci introduced his pneumatic cuff for the measurement
of blood pressure, we know comparatively little of the
causes of arterial hypertension, or of the mechanisms by
which it operates. It is part of the symptom complex of
diseases as varied in their primary defect as co-arctation
of the aorta, pituitary and adrenal dysfunction, and the
whole range of kidney diseases. Yet, in spite of Platt's
recent demonstration (1947) that there are not many cases
of "malignant" hypertension in young persons which are not
secondary to some other disease, it praobably still remains
true that patients with known or suspected causes for their
hypertehsion constitute a small percentage of the total
number. |

Though arterial hypertension is, like a raised

temperature, a sign of disease rather than the disease

itself,/
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itself, it still remains important to separate "normal"
and "high" levels. In this determination the view has
gained ground that the diastolic pressure is all-important.
Hines, in 1940, suggested that the level of only the
diastolic blood pressure is of value in determining whether
hypertension will develop in after years. He set as the
significant level 85 mm Hg., whereas White and his
colleagues (1944-45), in a roughly similar.investigation,
set their critical level at 90 mm Hg.,»and stated their
belief that elevation of the diastolic blood pressure above
100 mm Hg. was of the greatest prognostic significance.

This belief is in line also with the experimental
work which has established that, since in hypertension the
cardiac output and the volume and the viscosity of the blood
are normal, the fundamental haemodynamic alteration is an
increase in the resistance in the peripheral circulation.
This increased resistance produces increase in the impelling
force in the circulation during cardiac diastole - in other
words, the diastolic blood pressure (Goldring and Chasis 1944)

If this be true, then elevation of the systolic blood
pressure with a "normal" diastolic blood pressure does not
constitute "hypertension." In practice, we find this picture
in aortic incompetence, where the valvular insufficiency,
allowing reflux of blood into the heart, accounts for the
rapid emptying of the arteriil system and the fall in

diastolic/
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diastolic pressure, with its subsequent increased systolic
discharge. It is found also in hyperthyroidism, where
excessive vasodilatation causes excessive emptying of the
arterial system during diastole, and in complete heart-block,
where the slow cardiac rate compels an increased cardiac
output. But it has also been described as occurring in a
particular group of people characterised by their age.
Fahr et al. (19%2) and Wiggers (193%2) have suggested that the
development of this so-called "Systolic Hypertension" is
compensatory to the loss of elasticity that occurs in aging
arterial walls. In health the large arteries are stretched
during cardiac systole, and the elastic recoil during diastole
helps to maintain the diastolic blood pressure and the peri-
pheral blood flow. If the arteries become more rigid, the
"accessory pump" is less effective and there must be a higher
systolic blood pressure to maintain the peripheral blood flow.
The systolic pressure in diastolic hypertension is also
influenced by structural aand functional changes in the
arterial walls. Elevation of the diastolic blood pressure in
hypertensive patients is usually accompanied by an exalted
elevation of the systolic blood pressure, resulting in
increased pulse pressure. How fundamental is this change in
the pulse pressure was shown when Bradley and Parker, in 1941,
injected hypertensin into a normal man, and produced an increase
in systolic and diastolic blood pressure with widening of the

pulse/
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pulse pressure. Wiggers (1940) summarising the available
experimental and clinical evidence, believed that in
clinical hypertension the circulatory changes were the
result of the combined effects of the increased peripheral
resistance and decreased elasticity of the aorta. In 1942,
he suggested that elevation of the diastolic pressure acts
not only on the arterioles, but also causes contraction of
the walls of the larger arteries with changes in aortic
capacity and elasticity, to which the increase in pulse
pressure is due. Steele (1937), on the other hand, believed
that the increased pressure in the aorta itself produces
changes in aortic distensibility. ZEither concept might
explain the increased pulse pressure and, if sclerotic
changes are added, widening of the pulse pressure could be
attributed to this anatomical change.

Pickering in 1939 and Oppenheimer and Prinzmetal in
1937 have summarised the evidence by which, from measure-
ments of the intravascular pressure at various points along
the wvascular tree, the conclusion has been reached that the
increased peripheral resistance, referred to above as the
cause of increased diastolic blood pressure, is confined to
the arteriolar bed. Subsequent experiments by Goldring and
Chasis, and their colleagues, using new methods of estimating
cardiac outpﬁt, have but served to confirm this hypothesis.

Pickering (1943), in his review of the circulation in

hypertension,/
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hypertension, showed that in essential hypertension the
vasoconstriction is generalised, but probably more severe
in the kidney than»elsewhere. He showed, moreover, that
the circulatory changes are not quite the same in the
various diseases in which hypertension occurs. In the one
type - essential hypertension, chronic nephritis, coarcta-
tion of the aorta - the hypertension is due to arteriolar
constriction. In acute nephritis, on the other hand,
constriction has not been demonstrated in the vessels
either of the hand or of the kidney. Furthermore,
Pickering showed that while adrenaline is not concerned

in the production of hypertension as above, it is directly
concerned in the production of paroxysmal hypertension in
pheochromocytoma of the adrenal medulla,

Fatty hyaline thickening of the intima in the afferent
glomerular arterioles occurring commonly in essentiul
hypertension - though now shown not to be the cause of
hypertension, and to occur in the arterioles of other
organs and in elderly peoplé with normal blood pressure -
led Goldblatt to perform his classical experiments (pub-
lished in 193%34) in which he showed that the production of
renal ischaemiag in the dog led to the development of
hypertension. By clamping both renal arteries a permanent

hypertension could be produced, with arteriolar Cchanges
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throughout the body, but not in the kidneys. Later, in
19%9, Wilson and Byrom showed that, in the rat, permanent
hypertension could be produced by clamping one kidney, and
that if, after changes resembling those of malignant
hypertension in man were well e stablished, the clamped
kidney was removed, the hypertension persisted and increased,
showing that renal ischaemia had been established in the
second kidney. This is analogous to the findings of Ellis
(1938) that in malignant hypertension acute fibrinoid
necrosis and endarteritis of the arterioles of the kidney
and other organs (the necrosing arteriolitis of Fahr) is
minimal in the early stages and severe in the later stages.
The "arteriolitis®™ is an effect of hypertension, and not
its cause, and this explains why different renal disorders,
in the late stages, show similar clinical and histological
pictures, for the factor common to all is seen to be renal
ischaemia leading to hypertension and so to further
vascular lesions and more renal ischaemia.

4As a result of their work in elaborating new chemical
methods for the accurate estimation of renal fﬁnction, and
investigating, by such methods, 60 cases of essential
hypertension in various degrees of severity, Homer Smith
and his colleagues (1941) have demonstrated that renal
ischaemia is the result of increased resistance, beyond the
glomeruli, in the efferent glomerular arterioles.

It/
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It seems not unlikely that in chronic kidney diseases -
pyelonephritis, hydronephrosis, renal tuberculosis and
congenital cystic kidney - the mechanism of the production of
the hypertensioh may be the same as in experimental renal
hypertension of animals, i.e. the result of renal ischaemia,
and this supposition has been strengthened by the discovery
of a few cases of hypertension which have been associated
with unilateral renal disease and'cured by removal of the
diseased kidney.

In essentiil hypertension, the direct connection with
renal ischaemia is not so immediately clear. ZEllis, in the
Croonian lectures, published in the Luancet in 1942, stated;
"The evidence that essential hypertension is due to primary
renal vascular lesions 'is at present insufficient. It is
quite possible that the mechanism of production of essential
hypertension is renal ischaemia, but if this is so, it seems
‘more probible that it is first functional, due to some extra-
renal factor, and only later aggravated by renal arteriolo-
sclerosis.™

Further evidence that the arteriolar lesion is probably
at first functional, is provided by Castleman and Smithwick
(1943), who examined renal biopsies from 100 patients with
well-established hypertension, and found that in 28% of the
patients there was no vascular disease, and in another 25%

only mild changes. Moreover Prinzmetal and Wilson (1936)
have/



have shown that in hypertension the peripheral vessels can
dilate in response to heat. This is in keeping, too, with
the clinical finding that in essential hypertension, the
blood pressure readings are labile and only become fixed
when malignant changes supervene i.e. when renal arteriolitis
becomes evident.

Much experimental evidence exists to show that the
mechanism by which this vasoconstriction is produced is
humoral and not neural. For instance, P.ge (1935) showed
that the experimental hypertension of renal ischaemia could
not be relieved by denervation of the kidney, and that it
could be produced even in animals where the kidneys had
previously been denervated. Blalock and Levy (1937) showed
that hypertension could be produced even by an ischaemic
kidney transplanted into the neck or groin, and Goldblatt,
in the same year, showed that no rise of blood pfessure wa.s
produced in the experimental animal if the renal vein was
obstructed at the same time as the renal artery. In 1943,
came Pickering's experiments demonstrating that the changes
in the circulation in essential hypertension are different
from those produced by neural vasoconstriction, where the

skin also is depleted of blood.
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In 1898, Tigerstedt and Bergmann first extracted from
renal cortex a heat-labile, non-dialysable, pressor compound.
During the next 40 years, however, only Bingle and Strauss
(1909) were able to reproduce the observations of Tigerstedt
and Bergmann. Goldblatt's experiments in 1934 once more
aroused interest in renin. In 19%6, the hypertensive effect
of extracts of ischaemic kidney were observed independently
by (1) Harrison, Blalock and Mason, and (2) Prinzmetal and
Friedmann. In 1938, after much work on kidney press Jjuices,
autolysates and extracts, purification of renin was attained
by two groups of workers, one in Nofth and one in South America.

Renin is an engyme stored,‘or formed, in the proximal
convoluted tubules, and liberated from the renal cortex into
the blood stream. Here it reacts with a - globulin in the
plasma - 'hypertensinogen! (Braun-Menendez and colleagues) or
'angiotonin activator' (Page and Helmer) - to form a thermo-
stable, dialysable, pressor compound - 'hypertensin' or
tangiotonin'. There is evidence also of the presence of a
hypertensinase, an enzyme which destroys the activity of
hypertensin, and it may be that the hypertensive subject is
deficient by being less capable of destroying pressor sub-
‘stances, sincé in expériment&l animals it has been shown that
the degree of hypertension after renal ischaemia is less when
the animal possesses one normal kidney.

Now/



Now in man, the action of renin has not been fully
investigated, because animal renin is inactive in man and
human kidneys are a poor source of renin. But Helmer
and Page, having produced hypertensin in a form suitable
for injection in man, its effects were investigated by
various groups of workers in 1941, and it was shown that,
although other préssor agents such as adrenaline and tyramine
as well as renin and hypertensin produce constriction of the
efferent glomerular arterioles of the kidney, only renin aﬁd
its product, hypertensin, produce hypertension without so
constricting the vessels of the skin that much blood is diverted
from it. Thus they are the only agents known which produce
the €ffects of essential hypertension.

In man, so far, no correlation has yet been achieved
between hypertension and hyperactivity of the renin pressor
mechanism, and it may be that some forms of hypertension may
have to be explained in a different way. Yet, at the same
time, the renin hypothesis seems the most likely, taking into
account the strong indications of a chemical mechanism in
hypertension, with the appropriate physiological effects of
renin on the circulation.

The initial stimulus producing renal ischaemia - Ellis's
extra-renal factor - has not yet been found. Recent work on
the renal circulation supposes that in hypertension there is a
chronic "shunt" diverting blood to the tubules from the

glomeruli,/



s 11

glomeruli, producing cortical ischaemia. This cortical
ischaemia, it is considered, may be the stimulus for renin
production. This work is still unconfirmed, and how far

it is true with respect to hypertension, is still to be seen.

It should not, however, be forgotten that endocrine and
nervous factors play a part in the regulation of normal
blood pressure, and it is not impossible that abnormality
of their function may have some influence on the production
of hypertension in disease. For instance, although ”
Pickering's experiments indicate that in essential hypertension
the circulation differs from the vasoconstriction produced
by the adrenal and posterior pituitary hormohes, Page and
Sweet have shown that the removal of the suprarenals and
hypophysis in experimental animals reduces the level of the
blood pressure. There is some evidence, moreover, that the
suprarenal cortex may play some part in maintaining the
production of hypertensinogen.

We have seen that it is unlikely that the wvasoconstriction
which underlies essential hyper@ension is of nervous origin,
and Pickering has shown that only in acute nephrifis does it
appear possible that over-action of the vasomotor nerves
might have to do with the origin of the hypertension. Yet it
is along the lines of nervous control of hypertension that
explanations of the changes in blood pressure with age have
S0 f@r been made. Two different mechunisms have been

advanced/
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advanced to indicate the way in which the central nervous
system produces overactivity of the sympathetic system,
and so vasoconstriction. The first rests on the fact that
in 1927 Koch, Mies and Nordmann demonstrated that in the
experimental animal a persistent hypertension could be
produced by resection, or bilateral denervation, of both
carotid sinuses and section of the aortic depressor nerves.
Pickering, Rothschild, and Kissin (19%6), however, showed
that in essential hypertension the carotid sinus mechanism
was still active. The second view was first put forward
by Cushing, in 1902, who concluded, as a result of his
experiments in raising the intracranial pressure above the
diastolic blood pressure, that blood pressure regulation

is a function of the medullary vasomotor centres, set in
action by the anaemia induced in elevation of the intra-
cranial pressure above the diastolic blood pressure; Later
it was found that injection of kaolin into the cisterna
magna to increase the intracranial pressure, produced the
so-calléd "kaolin hypertension." Arteriosclerotic changes
producing diminution of the cerebral blood flow are said

to produce analogous changes, and the recent experiments of
Fishback (1943%) would support this suggestion. Stimulation
of certain areas of the hypothalamus (Ranson and Magoun) 1939,
and of discrete portions of the cerebral cortex (Hott and

Green) 1936 have also been shown to produce hypertension

But/



13

[ 4]
>0

But whatever may be the intimate nature of the
pressor mechanism, its activation in the individual is
largely determined by factors of heredity and environ-
ment. For instance, Ayman (19%4) found that essential
hypertension was much more common in the children of
hypertensive parents. Examining 1,524 members of 277
families, he found thuat where neither parent had hyper-
tension 3.1% of the children had hypertension, but wherse
one parent and two parents, respectively, had hypertension,
28.3% and 45.5% of the children had hypertension. This
family predisposition has al so been commented on by O'Hare,
Walkers, and Vickers. (1924), and by many others. Platt
(1947) believes that the tendency to hypertension is a
Mendelian dominant with a rate of expression of 90%.

Thus it is not surprising that the frequency of hyper-
tension varies in different races, being particularly
high, for instance, in the American negro.’

Lastly, the influence of psychogenic factors - stresses
and strains, whether environmental or due to personality
traits and habits must be considered. MNoschowitz (1929)
described a definite type of person with certain physical
and psychic complexes, in which essential hypertension was
apt to occur. The effect of anxiety and strong emotional

upsets on the blood pressure has often been caricatured
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in the lay press, where the strong rages of thé man with

the terrible temper are ready to pull the trigger which

will send up his blood pressure, so’'that each moment becomes,
for himself and his associates; a kind of "imperilled
eternity." dAlexander and Saul (1939) however, emphasise

the importance of repressed aggressions and anxieties. But
even Fahrenkamp writing in Dunbar's book "Enotional and
Bodily €fhanges™ and believing that psychic factors play a
predominant role, does not accept the existence of functional

hypertension of purely psychic origin.

Conclusions.

Arterial hypertensibn is a sign of disease. It occurs in
several different types of diseases, and can be produced in
various ways.

Systolic hypertension is to be differentiated from
conditions where the diastolic pressure.is also elevated.

In essential hypertension, as in chronic nephritis and
other kidney diseases (except acute nephritis), renal ischaemia,
leading through a humeral mechanism to a generalised increase
of peripheral resistance, is the most probable cause of
hypertension. In essential hypertension, the ischaemia is
at first functional, the primary stimulus being probably
extra-renal, but later organic changes are produced which
aggravate the ischaemja so that the blood pressure eventually

becomes/
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becomes fixed at a high level.

In the present state of our knowledge, nervous
factors cannot be wholly excluded.

Heredlty seems to play a large part in the pro-
duction of hypertension, and repressed aggressions
and'anxieties-also seem to act as aggravating, if not

causal, factors.
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