CHAPTER Il
HYPERTENSION

Professor Lionel H Opie

INTRODUCTION

Hypertension (high blood pressure), when sustained over years expresses serious disabling
consequences such as stroke, heart failure, ischaemic heart disease (IHD) and renal failure. In ail,
these complications must cost South Africa many millions of rand every year. Yet hypertension is
now recognised to be a disease of lifestyle, in part the consequence of dietary indiscretions (excess
calories and salt), obesity and lack of exercise. These are measures that require a population-based
strategy for control. Yet there are those with hypertension who appear to suffer from none of these
adverse lifestyle factors, and in whom there is a strong familial tendency. Clearly therefore the
basis for research in South Africa should be to clarify which aspects should be tackled as part of
a public health policy, and which aspects require intense laboratory research for further clarification
of this important problem. This chapter will first examine the background to the problem, outline
the mechanisms in hypertension, consider the role of ethnic factors, and briefly describe the
principles of existing therapy. The problems of special population groups (e.g. the elderly) will then
be further examined. Thereafter proposals for specific community-related research as well as for
laboratory based progress will be made.

What is hypertension?

Hypertension is a disease in which a chronically elevated blood pressure, above normal limits,
promotes end-organ damage such as stroke, CAD, heart failure and renal failure. Because each of
these end-points is an amalgam of various factors that promote the disease in question (‘risk
factors’) it is clear that absolute cut-off levels for the diagnosis of hypertension can be misleading.
For example, in the South African black population where the blood cholesterol level (a major risk
factor for IHD) is known to be low, hypertension seldom results in IHD. On the other hand, in
white, Asian and ’coloured’ South Africans, in whom blood cholesterol levels are on the whole much
higher, hypertension much more frequently is associated with IHD. In fact, judging from data in
Western Europe, coronary disease may be the major cause of mortality in such hypertensive
populations. Therefore, a simple cut-off value of blood pressure (BP) elevation (above which
hypertension is diagnosed and below which normality is diagnosed), can be misleading. The
analogy would be setting a safe speed limit for car accidents. In fact the ‘safe speed’ varies with
the location of the road, the visibility, the time of the day, the condition of the car, the mental clarity
of the driver and the behaviour of other drivers. Nevertheless it remains true that in general a lower
speed limit is on the whole associated with a lower incidence of fatal accidents. Thus in a similar
way a low BP is, in general, associated with greater longevity and fewer end-organ complications.

To achieve a practical approach to the diagnosis of hypertension, for our South African population
as a whole, a ‘cut-off’ diastolic BP value of 100 mmHg may be appropriate for the diagnosis of
hypertension sufficiently severe to consider drug treatment,’ while values between 90 and 100
mmHg are appropriate for the diagnosis of borderline hypertension. In this BP range, the presence
of additional risk factors for cardiovascular disease such as smoking, hypercholesterolaemia, age,
lack of physical exercise and diabetes mellitus, may mandate the additional of drug to non-drug
therapy. In elderly patients vascular disease causes the systolic pressure to rise and the diastolic
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value to fall, so that the diagnosis of hypertension should be based on an increased systolic BP
value above 160 mmHg, irrespective of the diastolic value. In every case it should be noted that
for a given patient the BP may be highly variable and that the stress of seeing a doctor and visiting
a hospital can falsely elevate the BP (‘white coat hypertension’). Repetitive BP values in resting
conditions are required before any firm diagnosis of sustained hypertension can be made.

The Consensus document of the Southern African Hypertension Society and the Heart Foundation
allows a more sophisticated approach to the diagnoses of hypertension, which is defined as a
consistently elevated systolic BP of 160 mmHg or more and/or a consistently elevated diastolic BP
of 95 mmHg or more; from these values downwards to 140/90 mmHg defines borderline
hypertension requiring, on the whole non-pharmacological (lifestyle modification) therapy.

How does hypertension arise?

The genesis of hypertension is complex and cannot readily be simplified. Nonetheless, it appears
that at least five major models have evolved, each emphasising a different aspect of the
hypertension process. Inany given patient one of these factors may be more important than others,
but often hypertension is multifactorial. Some of the factors emphasised include:

Excess adrenergic activity

It is often thought that emotional stress causes sustained hypertension. Because: BP = heart rate
X peripheral vascular resistance (PVR) and because adrenergic activity through beta-receptor
stimulation increases the heart rate and through alpha-receptor stimulation increases the peripheral
arteriolar constriction and thereby the PVR, it is easy to see that excess adrenergic activity as an
emotional stress could elevate the BP on a temporary basis. Nonetheless proof of this simple
supposition has not been easy to establish. In physiological circumstances, besides the alpha-
adrenergic mediated increase in arteriolar tone (and in PVR), there is also a simultaneous adrenergic
stimulation of the beta, receptors that results in vasodilation. Thus adrenergic stimulation has two
potentially conflicting effects. In a famous experiment carried out in 19592 a normal medical
student was subjected to great emotional stress which caused a vigorous tachycardia and a marked
increase (not decrease) in forearm muscular blood flow, whereas the BP increase was only modest
(Fig. 1). In other words, for this adrenergic theory to be valid there should be something in addition
to episodic stress that causes the BP to rise in a sustained rather than an intermittent fashion.

One modern concept is that repetitive small surges of BP damage the inner lining of the arterioles
(vascular endothelium). The damaged endothelium releases a vasoconstrictive polypeptide called
endothelin which causes a substantial degree of arteriolar constriction with, eventually, a sustained
BP rise and leakage of protein into the urine i.e. micro-albuminuria.® The increased pressure inside
the arterioles causes more endothelial damage so that there is a vicious circle in operation (Fig. 2).

Supporting this hypothesis of an early increase in adrenergic activity, are the data of Lund-
Johansen,* who showed that in young hypertensives the haemodynamics are on the whole
characterised by an increased heart rate and elevated cardiac output, compatible with the concept
of overactivity of adrenergic beta-receptors. In contrast, older hypertensives have no such changes
but rather an increase in the PVR, compatible with the proposal of endothelial damage. Arguing
against this model is the finding that beta-blocker therapy is approximately equally effective in
younger as in older white males.® Yet the patients studied by Lund-Johansen were really young,
in their early twenties, whereas the 'younger’ patients in the Materson study had an average age
of 50 years.
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Figure 1. The effect of severe sudden emotional stress on a young medical student. Note the marked
increase in heart rate, almost doubling, the vast increase in forearm blood flow (black dots) and the only
modest increase in blood pressure. It is argued that emotional crises, of their own, are unlikely to cause

sustained hypertension.?
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Figure 2. Mechanisms whereby episodic stress could give rise to sustained hypertension (Fig. copyright LH
Opie).
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The salt model

As far back as 1920 Allen,® linked low salt restriction with the treatment of hypertension. The logic
was that hypertension was known to be associated with renal disease and renal disease in turn
caused sodium retention. Next the introduction of diuretic therapy in the early 1950s emphasised
the possible role of sodium. It was noted that an antihypertensive effect could be obtained with
low-dose diuretic which, apparently, did not cause any major increase in urine volume.” It is now
known that in approximately half of patients with hypertension, a high sodium intake can exaggerate
the blood pressure level. Conversely, diuretic therapy is effective, depending on the dose given,
again in approximately half or slightly more of the patients.® Of interest though is that
approximately half of the diuretic effect could in turn be ascribed to placebo.®

In terms of modern renal physiology, the concept could be as follows. In normal subjects a high
sodium diet leads to an increased blood volume which inhibits the release of renin, with therefore
less production of angiotensin il and less vasoconstriction of the efferent renal arteriole. Therefore,
a high salt diet causes the blood flow through the glomerulus to increase with a greater sodium
diuresis. Less angiotensin Il also leads to a lower level of aldosterone secretion, which promotes
a sodium diuresis because there is decreased sodium reabsorption in the distal tubule (Fig. 3).% In
certain sa/t-sensitive hypertensive patients, the above sequence does not hold. There is no increase
in renal blood flow and no sodium diuresis in response to the high salt diet. These patients reacting
adversely to the high salt intake are called non-modulators (Fig. 3).2
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Figure 3. The concept of non-modulating hypertension - the normal reaction to an increased salt intake is
absent (Fig. copyright LH Opie). For details see Hollenberg & Williams.®

Regardless of the exact processes involved, it is clear that certain salt-sensitive individuals are more
susceptible than others to a high dietary salt intake and are more likely to develop hypertension as
a result of excess salt in the diet. What is also clear is that salt-sensitivity and low renin-status are
more frequent in black patients than in whites, at least in the USA.®
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The renal mode/

Closely allied to the salt model, the renal model has an extensive historical pedigree. In 1898
Tigerstedt and Bergman'? discovered that a renal extract, when injected into dogs, put up the BP.
The active substance in the renal extract was called renin. Much later, round about 1940"" it
became evident that renin was exerting its effect in increasing the BP by producing a substance
which constricted the peripheral arterioles, eventually to be called angiotensin. To be more precise,
renin converted inactive angiotensin | to active angiotension Il. Angiotensin Il not only constricts
arterioles but increases the secretion of aldosterone, a sodium-retaining hormone, from the adrenal
cortex.

Originally it was thought that it would be relatively simple to classify each patient with hypertension
into a high or low renin status and that those with high renin levels would automatically respond
to a different type of therapy from the others. As pointed out in the preceding section, the sodium
intake has a radically important role in influencing the rate of renin release. To assign a low renin
status to a patient requires measurement not only of the renin level in the blood but of the
simultaneous sodium intake as judged by the urinary sodium concentration.'?

In South Africa there is particular interest in the proposal that black hypertensives have, on the
whole, a low renin status.''*® That means that in relation to the sodium intake, the blood renin
level is low and, therefore, the mechanisms of adaptation to a high sodium intake are not as brisk
as in other patients. The preexisting low renin status of such black hypertensives means that there
cannot be much secretion in response to a high salt intake, so that a high salt diet would be more
likely to result in sodium overload and hypotension.

Interaction of salt and renal models: In the USA it is known that black hypertensives, besides being
salt-sensitive are also more prone to renal failure. When black hypertensives were salt-loaded, renal
blood flow fell rather than rising as it should.'® The calcium antagonist nifedipine reverted the
adverse renal haemodynamic changes.

Cell membrane pumps

On the basis of work done both in Johannesburg and in Cape Town, there is evidence for defective
or impaired activity of the sodium pump on the cell membranes of hypertensive patients. While the
Cape Town group'® studied a relatively small number of patients, both black and white and
normotensives and hypertensives, the Johannesburg group'’ studied a total of 154 subjects.
Although there are a number of differences between these two studies in the results found, possibly
explained by a poorer nutritional status of the black subjects in Johannesburg, the common finding
is impaired activity of the sodium pump (Na*-K*/ATPase) in black subjects in both the Cape Town
and the Johannesburg groups. If there is impaired capacity to eject sodium from cells in black
hypertensive subjects, then sodium will accumulate within the cells, including those of the blood
vessels. Then the sodium-calcium exchange mechanism would lead to increased internal calcium
with an increased tendency to vasoconstriction (Fig. 4) and increased PVR. Because the activity
of the sodium pump (Na*-K*/ATPase) is especially important in regulating the reaction to the
sodium retention found in salt-sensitive hypertensive subjects, the proposed defect in this pump in
black patients is especially serious (Fig. 5). Indeed, the finding that hypertension in black subjects
is often salt-sensitive and appears to respond to vasodilator therapy by calcium antagonists, but
poorly to the ACE-inhibitors, supports this line of reasoning. Likewise the poor response to beta-
blockade as monotherapy could be in part explained by a similar mechanism, because beta-blockade
works in part through its inhibitory effect on renin secretion. In contrast, during diuretic co-therapy
when there is stimulation of the renin-angiotensin system, the better response tc ACE-inhibition and
beta-blockade can also be explained.

The metabolic model: insulin resistance.

Recently there has been a great deal of emphasis on the concept that hypertension does not occur
on its own but is often associated with obesity and diabetes mellitus (Fig. 6). Even in non-obese
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hypertensives, some of the abnormalities found in obesity and in obese diabetics, such as insulin
resistance, have been traced.'® According to this view, hypertension is part of a generalised
metabolic abnormality in which insulin resistance plays a prominent part. Lack of exercise seems
to predispose to this mechanism.'® That means that for any given intake of carbohydrate, the blood
insulin level rises higher than it should. It is not exactly clear why an increased insulin level should
promote hypertension,?® and indeed many of the animal data are conflicting. Nonetheless there
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Figure 4. The role of the sodium pump in regulating internal sodium and therefore internal calcium in vascular
smooth muscle (Fig. copyright LH Opie).
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appear to be sufficient mechanisms for such a hypertensive effect of insulin to be regarded as
probable. A common proposal is that insulin may increase adrenergic activity and/or cause sodium
retention. Other workers?' stressed the possible role of obesity itself in impairing renal reabsorption
of sodium, possibly acting through a physical mechanism such as the pressure of the obese tissue
on the kidneys. Whatever the mechanism, it is clear that hypertension and obesity as well as that
type of diabetes associated with obesity (type Il non-insulin dependent diabetes) are all intimately
linked. Thus to make an impression on the incidence of hypertension in the population requires
active lifestyle modification to lessen the incidence of obesity. Thereby, also, as a major additional
bonus the incidence of obese dependent diabetes should be reduced.

METABOLIC PENTAD IN HYPERTENSION
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Figure 6. The metabolic pentad thought to exist in hypertension is composed of obesity, type Il diabetes,
impaired glucose tolerance, high biood triglyceride levels, and high blood cholesterol levels. Of these, obesity
is by far the most common. Data from Ferrannini, 1990.

Regarding the metabolic theory for hypertension, there is now a great deal of emphasis on the
concept that early fetal or neonatal nutrition may predispose to later onset of adult diabetes. 2 A
low birth-weight may cause damage to the pancreas and in later life, overeating, particularly of

sugar and similar carbohydrates, may then precipitate adult diabetes because of the pre-existing
weakness of the pancreas.

Theories for hypertension in black South Africans

From these various proposed mechanisms, of considerable interest are the suggestions that in South
African black hypertensive patients, there may be:

1. A genetic (or possibly acquired) defect in the sodium pumping mechanism, making these
subjects more susceptible to a high salt intake.

2. Alsoin these subjects, there may be a relatively inhibited renin-angiotensin system, thereby
increasing the salt-sensitivity and decreasing the benefit to be obtained from certain
antihypertensive agents such as the ACE-inhibitors.
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3. Nutritional defects early in life might have late effects in precipitating diabetes, a disease
often associated with obesity and hypertension.

4. Obesity, hypertension and non-insulin-dependent diabetes may be linked through the
common denominator of insulin resistance. Although not well studied in black South
Africans, it is a common clinical observation that these three conditions frequently coexist.

How prevalent is hypertension in South African communities?

In general, it is often thought that about one-fifth of most population groups throughout the world
have hypertension, depending of course on the criteria used to define hypertension. Of these
hypertensives, many are in the elderly population group when the BP so often increases that the
majority of elderly subjects have hypertension according to current criteria. The best population
studies in South Africa have been carried out in Zulus and Indians,' in the Cape ’‘coloured’
population?® and on three white rural communities in the Cape, the latter being the CORIS study.*
In general, these studies show that the Indian population has the lowest incidence of hypertension
(about 14%), next comes the white community with an intermediate value (17-18%) while the
urbanised Zulus have a higher incidence (25%). The latter high value is not caused by any inherent
ethnic differences, because in rural Zulus, the incidence of hypertension is between 2% and 8%.%°
Likewise other non-urban black communities in Africa have a low incidence of hypertension.® It
would naturally be important to try to confirm the South African rural figures in other rural
communities, and in current rural conditions that might well have changed since 1981.

Effect of urbanisation

It follows that the process of urbanisation of blacks in this country may considerably increase the
risk of hypertension. This is not unique to South Africa and similar trends have been observed in
Kenya?’ in Tanzania®*® and in Zimbabwe.?®* The Kenyan study is especially excellent in that subjects
were followed from the time of urbanisation onwards (Fig. 7). The mechanisms probably involved
an increased dietary salt intake, a decreased potassium intake and weight gain as well as increased
‘stress’. In the Intersalt study,?® Kenyans with a low salt intake had a low blood pressure, but
whether these Kenyans were urbanised or not is unknown. It should be noted that urbanisation and
immigration from a rural to an urban environment could be an extremely stressful life event.
Objectively there is a modest increase in pulse rate especially in males, reflecting increasing
adrenergic discharge. Such psychological stress may potentiate the hypertensive effect of sodium
loading, and of other adverse effects as weight gain.

The implications for the South African Health Policy are two-fold. First, any intense campaign to
detect and treat hypertension should not be directed towards rural blacks but rather towards those
who are urbanised or about to undergo urbanisation. Second, there should be definite
environmental factors involved in the process of urbanisation which could be analysed, defined and
prevented.

How effective is existing therapy?

Many antihypertensive drugs are currently available. It is almost a truism that no patient with
hypertension who is correctly treated fails to respond by a reduction in BP. As an exception, there
is a small number of patients with hypertension secondary to other causes such as severe renal
disease in whom reduction of the BP becomes extremely difficult. Therefore, from the South
African point of view no specific research is required for the treatment of hypertension. Rather, the
question becomes, which drugs are sufficiently cheap to use in significant amounts? It is apparent
that three of the major categories of antihypertensive drugs, namely the diuretics, the adrenergic
modifiers and the vasodilators, are each represented by at least one drug that is outstandingly cheap
(hydrochlorothiazide, reserpine, and hydralazine). Therefore, again, the problem lies less in the
availability or cost of drugs than in getting the hypertension diagnosed, the patient treated and in
ensuring compliance of the patient with the therapy.
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Figure 7. Effect of urbanisation on diastolic blood pressure. Note that even on arrival in the city (O months)
the BP increases somewhat, especially in males.?’

What research should be undertaken in the community?

It has already been argued that:

1.

Hypertension may have a different causation in black subjects, involving increased sodium
sensitivity and defects of membrane sodium pumping.

Black subjects tend to have low plasma renin values.
Black subjects when subjected to urbanisation undergo an increased risk of hypertension
with an incidence at least twice as high as that of the rural blacks. Whereas the changes

in membrane sodium pump activity and in plasma renin level may (but are not definitely) be
related to genetic factors, it is clear that urbanisation is an environmental factor.
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Urbanisation

If hypertension is a potentially lethal disease, as it is, and if the incidence of hypertension is more
than doubled during the process of urbanisation, then clearly much more should be known about
the factors involved. Although urbanisation has been relatively well studied in Kenyan and
Zimbabwean blacks, there are few studies in South Africa. If genetic factors make the black
population more susceptible to a high sodium intake (salt sensitive hypertension), then an increased
salt intake during urbanisation could be one important factor in precipitating hypertension. This
factor would be of special importance if coupled with a decreased potassium intake, because in
ways not clear, potassium seems to protect from sodium effects.?® Some of the major factors that
need to be documented during the process of urbanisation are:

(a) dietary salt and potassium intake;?’
(b) total calorie intake and content of simple carbohydrates;
fc) weight;*’

(d) an index of insulin resistance (if possible fasting glucose and insulin levels and even better
values after a glucose load);

fe) smoking, and its possible effect in conjunction with increased salt loading;
(f) alcohol; and
fg) psychosocial stress® - using a simple measure such as the heart rate.

Specific research proposals are as follows: Ideally a group of black subjects should be selected and
studied before and after urbanisation. Furthermore, urbanisation might involve the process of
relocation of the whole family from a rural to an urban environment, or only the subject might
relocate, leaving the family behind. There are as yet no detailed studies on the difference between
these two processes. It would seem that the usual process of transfer of a black worker from his
rural environment to a mining compound or to an urban ‘hostel’ would involve more than one factor
- that is to say not only would the subject be urbanised but he would also be removed from normal
family influences. To cover this possibility a further research study should be undertaken to
compare the BP increase in subjects undergoing “solitary’ versus 'family’ urbanisation.

The elderly hypertensives

There is an increasing number of elderly subjects in our population, with the major increase at
present being in the white group. Future increases can be anticipated in the black population, and
indeed the largest percentage increase of any group will be in elderly black females. As the majority
of elderly patients are, by gurrent criteria, hypertensive, at least when dealing with white subjects,”
it is apparent that the prevention and management of hypertension in this group is of utmost
importance for community health. The major purpose of active treatment of elderly patients is to
avoid the development of stroke, which greatly impairs the physical activity of any elderly patient,
and also greatly increases the cost of maintaining such an elderly person alive. As in younger
patients, lifestyle management such as sodium restriction and increased physical activity will often
reduce the BP. In other patients, administration of a simple and cheap diuretic will work with, at
the most, one further added agent.

Research requirements are as follows: Much more must be known about hypertension in elderly
blacks in this country. Studies already in progress in Bloemfontein will establish the incidence of
hypertension in this group. Next the seriousness and possible complications of hypertension in
elderly blacks need definition by a population survey. Then there should be a longitudinal study
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(possibly under-way in Bloemfontein) in which groups of patients admitted to old-age homes or to
‘retirement villages’ or to rural environments where they can be followed up, are monitored
progressively over the years. The parameters that should ideally be monitored include salt intake,
physical activity, and insulin sensitivity.*? There should be an ‘intervention group’ which includes
lifestyle modification and (possibly) diuretic treatment, to compare with a non-intervention group.
Because it is supposed that hypertension becomes the norm in the elderly population, it would be
ethically acceptable to start with a group of patients aged say 60 or 65 or even 70 years and to
follow them up on the assumption that the majority would develop hypertension. It should also be
possible to test lifestyle factors that could result in such hypertension. Possibilities as in the
younger age groups are a high salt intake, weight gain, lack of exercise, and insulin resistance.

Obesity

As already emphasised, obesity seems to be linked to hypertension by insulin resistance, which may
explain why obesity predisposes to CAD in white women.* In addition, obesity is a direct risk
factor for left ventricular hypertrophy, even apart from the association with hypertension®* Left
ventricular hypertrophy, that is to say an enlarged and thickened left ventricle of the heart, has
adverse effects on cardiovascular prognosis.*® Management of obesity starts with prevention
which, in turn, starts with Cultural values that emphasise thinness. Values in urbanised blacks will
change with time, and they too will swing to the other extreme and become subject to the abnormal
pressure exerted on white urban females to be excessively thin. In the meantime, management of
obesity in a middle-aged female who has been obese all her life is not easy.

The research proposals are as follows: A first important question requiring epidemiological study
is whether obesity in adult black females is really associated with hypertension. Excellent studies
already exist for the Cape coloured population.?**® Next is to devise practical means of either
treating or avoiding obesity in middie-aged females. Since obesity is also a risk factor for several
other diseases besides diabetes and heart disease, and including osteo-arthritis, the total cost of
obesity to the country is large. We need to know whether simple advice to reduce weight ever
works, whether the addition of weight-reducing drugs such as dexfenfluramine is required, and
whether aerobic exercise gives benefit. From the long term point of view, it may be needed to
inculcate new values at the level of high school education with the ultimate aim of general weight
loss in the urbanised population.

Severe or urgent hypertension

While this document largely concentrates on those many hypertensives who have mild-to-moderate
disease, it should not be forgotten that there is a minority with severe hypertension, with threat of
stroke, heart failure, or renal failure, who may require intense and careful investigation and follow-up
at an academic teaching hospital. These patients are not suited for management in the community,
Ideally there should therefore be rapid referral lines which can flow from the peri-urban community
clinics through to neighbouring secondary and tertiary hospitals.

The research proposal is to work out how to manage apparently severe hypertension in the
community, to deal with times when the aid of a secondary or tertiary hospital cannot be invoked.
For example, could a nurse in fact be taught to distinguish between:

(i) patients with severe hypertension but not really acutely ill; and

(i) those with threatened end-organ damage such as heart failure or encephalopathy, who would
need hospital care? Would it be possible for her to manage these patients in local
circumstances by conventional oral antihypertensive therapy, rather than risking the delays
of referral? While there are several plans for the management of hypertension in the
community at lower levels, some plan of action needs to be worked out for these high BP
levels.
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Comparison between South African and American blacks

An important question is not only why hypertension is more common in urbanised blacks, but
whether at a given level of BP elevation, the resultant disease is more serious in black subjects.
This proposal has often been made in relation to black hypertensives in the USA. There has been
a fierce debate about whether the underlying cause is environmental or genetic.’’” In American
blacks there are abnormalities in the diurnal BP pattern when day values are compared with night
values, using the technique of ambulatory BP monitoring.3® The most important finding is that the
expected nocturnal fall in BP is less than it should be in black subjects. The result is a greater 24
hour ‘blood pressure load’ in blacks for any given clinic BP.®® In contrast, South African blacks
appear to have normal diurnal BP variations, similar to those of South African whites and different
from American blacks.?® This study is of considerable importance, particularly in that authors were
able to compare South African with American blacks. '

Research proposals. In view of the extensive documentation of the effects of hypertension in
American blacks, it is important to clarify which aspects would overlap between the South African
and American groups and which aspects would differ. For example, are South African blacks as
a group salt-sensitive? There are, as far as can be ascertained, no studies on the effects of salt
loading in South African blacks, and such studies need to be undertaken. |s the pressor response
to cold different in South African and in American blacks?*° Further comparative studies between
these two population groups are required, with white South Africans as a control group.
Outstanding questions are:

(il the degree of salt sensitivity in each population group;

(i) the urine sodium/potassium ratio;

(il the red cell sodium transport capacity; .

fiv) the sensitivity of peripheral vasoconstrictory mechanisms {(cold pressor test).
Left ventricular hypertrophy (LVH)

This condition is common in hypertensives and, it is thought, especially in black hypertensives, is
largely related to the degree of BP elevation. Yet there is evidence, albeit imperfect, that a high sait
intake may predispose to LVH*' and that salt restriction may aid in regression of LVH.*? From the
research point of view, it would therefore be important to assess the possible development of LVH
in the monitored group of black migrants undergoing urbanisation. The current gold standard of LVH
is echocardiography. Therefore this study could be undertaken where the appropriate specialised
facilities exist near to groups of new migrants undergoing urbanisation - for example, at the
Department of Cardiology, Baragwanath Hospital.

What further laboratory research is required?

The most pressing issue is to establish whether or not there is a genetic defect involved in the
impaired capacity of cells from black hypertensive patients for the outward pumping of sodium. It
is important to understand whether thisis a genetic or an environmental defect because, if genetic,
then vigorous public health policy would be required to control sodium intake specifically in the
black population. Genetic techniques can vary from those which are relatively complex and involve
molecular biology to those which are relatively simple,*® but such a study should be undertaken in
consultation with genetic experts. This study could have enormous practical importance because,
if genetic, then salt limitation should be the norm for South African blacks.

Furthermore, the sodium pump activity of isolated red celis should be followed up during the process
of urbanisation. If urbanisation doubles the incidence of hypertension in black subjects, and if the
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sodium pump activity is important, then defects in the activity of this pump may become apparent
during the process of urbanisation.

There should also be more studies on elderly hypertensives using animal models if needed. The
reason is that very little is known about the mechanism for the increased tendency to hypertension
in the elderly. It is usually assumed that thickened arteries (arteriosclerosis) are responsibie but,
equally, other mechanisms could be involved, such as, for example, reduced release of atrial
natriuretic peptide as proposed in a rat model by Opie.** We also need information about sodium
pump activity and insulin resistance in ageing subjects.

Reservations: Socio-economic factors.

It would be clear that the process of urbanisation in this country is often accompanied by severe
poverty and urgent need for food and survival. Lifestyle studies in such subjects are not relevant,
nor is an increase in BP the most serious of the health hazards for such threatened individuals.
Therefore, the process of urbanisation needs to be studied in relatively ‘'normal’ black subjects,
sufficiently wealthy not to be desperately struggling to survive, and such individuals could possibly
best be found in the relatively settled communities of the Johannesburg or Durban areas.

Summary of Research Proposals

According to the existing information, there are two population groups of hypertensives in South
Africa who are particularly prone to an increase of BP and therefore hypertension. These two
groups are black subjects undergoing urbanisation, and elderly subjects. It is argued that much
more needs to be known about the urbanisation process and, equally, much more needs to be
known about elderly hypertensives, particularly blacks. Other population groups that need to be
targeted and studied include obese patients, particularly obese diabetics, and those with severe or
apparently urgent hypertension. A longitudinal study of subjects changing from the rural to the
urban environment is the most crucial study which should be linked to an in-depth assessment of
specific laboratory parameters such as measurement of sodium pump activity.
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