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ABC ofNutrition A STEWART TRUSWELL

DIET AND HYPERTENSION

Essential hypertension is a multifactorial disease. It
is common not only in urban and industrialised
people but prevalent too in a quiet Hebridean
island; in tropical Africa, where Albert Schweizer
used to work; and in a Solomon Islands tribe,
minimally influenced by Western ways, which
cooks in sea water.
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There are a few isolated communities in which hypertension is not seen,
such as the Yanomamo Indians (in the Amazon), Kalahari Bushmen

4orthern Japan (Botswana), and remote Pacific islanders. These people have very low salt
intakes, about 2 g salt per day or less. In northern Japan salt intakes are very
high, 25 g salt per day, and there is a higher incidence ofboth hypertension
and stroke than in the USA.

Inability to show a consistent correlation between individual salt intake
Japan (most conveniently assessed by 24 hour urinary sodium excretion) and

blood pressure is the major weakness ofthe salt hypothesis. Rats show
genetic variations in sensitivity ofblood pressure to salt intake and the same
probably occurs in man. Correlation has been found in people with a family
history ofhypertension.
There have been several reports that people with hypertension tend to

30 40 have increased sodium concentrations in cells and abnormal activities in
blood cell membranes of the several mechanisms for keeping sodium out of
and potassium inside the cells.

Diuretic drugs lower blood pressure by increasing urinary sodium
excretion. Alternatively a sufficient reduction of dietary sodium can
produce negative sodium balance. This requires (a) no salt added at table or
in cooking; (b) restriction or omission offoods in which salt has been
incorporated during processing; and (c) emphasis on foods at the lower end
of the table.

ire The physiological requirement for sodium is no more than 20 mmol Na
per day, equivalent to about 1 g of salt (NaCl).
Sodium loss through the skin is very small unless there is much sweating.

educed t But people on low sodium intakes and those who have adapted to hot
climates lose less sodium in sweat, about 30 mmol/l.

i11 rise For the general adult population, mainly as a measure to reduce
iintake hypertension, the USA and Australia and theWHO Expert Committee on

Prevention ofCoronary Heart Disease (198 1) recommend that people
nd salt 0 should not eat more than 6 g salt per day.

When sodium accumulates in the body some goes into the smooth
muscle cel Is of arterioles. This increases their brne and consequently

the arterial blood pressure

Causal factors in hypertension

Genetic - several mnecharusms

Tension from anxiety - via increased sympathetic tone or circulating
catecholarnines

Dietary
+ Overweight and obesity - Potassium
+ Sodium ( salt ) intake - ? Magnesium

+ ? Alcohod - ? Essential fatty acids
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* Between countries blood pressu
correlates with mean salt intake

* Individuals show a fal I in blooc
pressure when salt intake is re

* Individuals tend to show a smc
in blood pressure when sodium
is experimentagy increased

* Correlation of blood pressure ar
intake is often not demonstrcble
between indiviktals
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(with pretreatment blood pressuresof
<200/ 95-110 rnrn Hg )
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less depression

45
Control group

Mean
urinary Na 161 mmol/24 h

) longer needed I

iypertensive drugs o

ced dose of drugs 24%

(Beard Total Lancet 1982; ii:455-8.]
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9A
Dietary goal for most adults: 100 mmol Na=2 3 g Na 6'0 g NaCl.

Body weight and alcohol
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Heavy drinkers have Ngher bloodW}I
pressures thon light drinkers or
abstainers. This effect starts to be
,consistent above about 4 drinks/
day and is linear from about
8 drinks up to the maximum.
Systolic pressure is more affected
thon diastolic.
When a group of alcoholic is
admitted to hospital for
detoxificafion the average
blood pressure faIIs by about
20mmHg systolic and stays
down, or rises again, if
alcohol drinking is resumed.

Obese people are likely to have higher blood
pressure than lean people. Typically a 3 mm Hg
higher diastolic pressure may be expected for every
10kg increase in body weight. In a large Swedish
study ofmiddle aged men a quarter of the fattest
quintile were taking antihypertensive drugs
compared with only 4% of the thinnest quintile.

The relation between alcohol intake and blood
pressure seems to be better known to
epidemiologists than to clinicians. The
mechanism(s) have not yet been worked out. Acute
ingestion ofalcohol causes peripheral vasodilatation,
but there are features of a hyperadrenergic state in
the withdrawal syndrome. Plasma cortisol
concentrations are sometimes raised in alcoholics.
Possibly they consume more sodium than other
people.

Components in the diet that may lower blood pressure

Potassium-Vegetable foods contain rather more potassium than most
other foods. Potassium can partly antagonise the blood pressure raising

Healthy hospital staff ( normotensive) in effect ofhigh sodium intakes in sensitive rats. In healthy normotensive
Perth were proided with a I their meals adults Slow-K lowered blood pressure slightly, but significantly, in a
as one of two diets- mixed omnivore or double blind crossover trial.
( lcto-ovo ) vegetarian.
Sodium intakes were kept the some. Magnesium-Magnesium can sometimes lower blood pressure. In
After 6 weeks the subjects were switched patients who had received long term diuretics (mostly for hypertension) and
to the oher diet. Blood pressures were ples
significantly lower by about 6mm /3 5 mm Hg potassium supplements halfwere given magnesium aspartate
on the vegebrion diet. hydrochloride as well for six months. Their blood pressure fell significantly.

The diuretics had presumably led to subclinical magnesium depletion.

,,

Sodium in foods

High sodium 110 mmol or more per usual serving)
Ham, bacon, tongue, corned beef, salami, sausage, smoked fish. Most breakfast
cereals. Baking powder, pickles, tomato sauce, tomato juice, soy sauce, anchovy
paste. Most biscuits. Most cheeses, especially blue vein. Marmite, Bovril, olives.
Camned vegetables, soups, pizzas, potato crisps.

Medium sodium:
Bread, cakes, milk, butter, margarine, low salt cheeses (eg ricotta). Some mineral
waters (eg Vichy).

Low sodium (1 mmol or less per usual serving )
Rice, oatmeal, plain (wheat) flour, most pasta. Coffee, tea, human milk. Fresh,
canned, and dried fruit. Fresh and frozen vegetables. Potatoes. Fresh meat and
poultry, freshfish. Herbs and spices. Alcoholic drinks. Pepper, vinegar. Cream.
Unprocessed bran. Matzos, salt free bread, butter, margarine, breakfast cereals.
Some mineral waters (eg Evian, Perrier, Vittel ).

Normal weight people who dont eat
enough food energy and lose weight
usually show a fall of normal blood

prssure.~~
Hypertensive obe patients if they
reduce their weight show falls at blood
ressure like 1mm Hg systolic, 5mm Hg

diastolic for 5kg weight loss. \*ight
loss con occur even if sodium intake
is maintained.
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Potassium in foods
Moderate to high (mmol per usual serving):

Potatoes (17), pulses ( 9-22), instant coffee (10 ), dried fruits (5-24), treacle (9),
fresh meat and fish (8-10), All Bran(8), tomatoes (freshfruit (2-10 ), beer (3-8),
cows'milk (5), oatmeal (5), orange juice (4), nuts (2-6L) wines (2-4),
vegetables (1-7),

Low (1 -3 mmol per usual serving)
Rice, chocolate, human milk, egg, biscuits, bread, cheese, flour, cornf lakes.

Very low or absent:
Sugar, jam, honey, butter,margarine,cream, oils, spirits.

Potassium is the major intracellular cation; the more concentrated the cells in a food,
the higher the potassium concentration.

The Ministry of Agriculture Fisheries and Food calculated that root vegetables provide
a quarter and milk almost another quarter of normal British peoples intake, with fruit
and other vegetables each providing 10% or less

Magnesium is distributed in foods somewhat similarly to potassium.
Bran, wholegrain cereals and legumes are the richest sources. Most vegetables contain
similar moderate amounts to meat. Green colour (chlorophyll ) makes little difference.

Polyunsaturatedfatty acids-Healthy couples
were changed from a 40% fat diet predominantly
saturated to a 23% fat diet, largely polyunsaturated
(sodium and potassium roughly constant). Their
mean blood pressure fell by 8/5 mm Hg. The
polyunsaturated fat probably lowers the blood
pressure because ofincreased synthesis of
vasodilatory prostaglandins.

Professor A Stewart Truswell, MD, FRCP, is Boden professor of
human nutrition, University of Sydney.

The second illustration is reproduced, by permission, from
Weinser RL. Prev Med 1976;5:7 and the information for the fifth
illustration comes from Beard T. Lancet 1982 ;ii:455-8.

Lesson of the Week

Muscle contractures associated with glucocorticoid deficiency

R L BLANDFORD, A K SAMANTA, A C BURDEN, F D ROSENTHAL

Although Thomas Addison in his original paper in 1855 did not
mention muscle contractures as a feature of adrenocortical in-
sufficiency,' Gallavan and Steegman in 1937 described two patients
with hypopituitarism who were unable to straighten their knees,2
and in the same year Anderson and Lyall reported the same
phenomenon in a patient with Addison's disease.3 Aubertin and
Bergouignan in 1951 observed that contractures may develop
spontaneously in adrenocortical insufficiency and were reversed
with glucocorticoid replacement therapy.4
The following report re-emphasises this clinical entity and

describes a further five patients in whom contractures developed
insidiously in association with deficiency of glucocorticoids.

Case histories

A 40 year old itinerant Irish labourer (case 1) was referred with painful
contractures and flexion deformities of both knees. He had a history of
respiratory tuberculosis 10 years before, and in the preceding six months he
had been investigated at another hospital for weight loss, lethargy, night

Department of General Medicine, Bassetlaw District Hospitals, Nottinghamshire
R L BLANDFORD, MD, MRCP, consultant physician

Department of General Medicine, Leicester General Hospital, Leicester
A K SAMANTA, MD, MRCP, registrar

Leicester Royal Infirmary, Leicester
A C BURDEN, MD, MRCP, consultant physician
F D ROSENTHAL, MD, FRcP, consultant physician

Correspondence to: Dr R L Blandford, Bassetlaw District General Hospital, Kilton,
Worksop, Notts S81 OBD.

Any patient who develops muscle contractures with flexion
deformities, particularly in the legs, in the absence of
neurological signs should be screened for glucocorticoid
deficiency

sweats, nausea, vomiting, and cough productive of purulent sputum. There
had been no evidence to support reactivation of tuberculosis but the serum
sodium concentration had been only 129 mmol(mEq)/l and rehydration
with intravenous isotonic saline was required. A random plasma cortisol
estimation was reported as 868 nmol/I (31-4 [tg/100 ml) but a short and more
prolonged, five hour Synacthen (tetracosactrin) test disclosed an impaired
adrenal response. The serum sodium concentration returned to normal,
however, and after treatment of a Haemophilus influenzae chest infection he
made a prompt recovery.
On readmission he looked wasted and much older than his age. He was

withdrawn, apathetic, and of low intelligence. There was vitiligo but no
buccal pigmentation or postural hypotension. The hamstrings were taut and
knees could not be straightened beyond 300 in the absence of any objective
neurological signs. Serum sodium concentration was 127 mmol/l and fell to
113 mmol/l after the introduction ofibuprofen 800 mg twice daily. A request
to perform jury service seemed to precipitate a paranoid psychosis,
necessitating transfer to a psychiatric unit. At this stage ibuprofen was
discontinued and fluid restriction introduced. Serum sodium concentration
rose to 136 mmol/l but contractures remained unchanged and seemingly
unexplained.
Ten months later, after a gastrointestinal upset, he was admitted under

our care with collapse, dehydration, and hypotension. A clinical diagnosis of
adrenal insufficiency was made, and after resuscitation with intravenous
isotonic saline and hydrocortisone a remarkable improvement ensued.
During three months of replacement hydrocortisone therapy aided by
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