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Advances in the Treatment of Kwashiorkor *

A note prepared by R. F. A. DEAN, M.R.C.P., PH.D.,

Director, Medical Research Council Group for Research
in Infantile Malnutrition, Kampala, Uganda

In most countries in which kwashiorkor is a serious problem, treatment
is based on the use of dried skim-milk. It has been found, however, that
the milk has certain disadvantages. If too much is given, it may cause a
severe diarrhoea, the mechanism of which is at present under study. By
using calcium caseinate as the source of protein and by supplementing it
in various ways, it has been possible to establish that the cause of the
diarrhoea is an excess ofcarbohydrate, in the form of the lactose in the milk.
In some cases, the threshold of tolerance may be as low as 50 g daily, even
after several weeks of treatment, when the child is apparently making
excellent progress. If the tolerance is exceeded, the stools change from
solid to liquid within a few hours.

The prompt onset of the diarrhoea, and its equally prompt disappearance
once the sugar of the diet is reduced, for a long time discouraged any
serious attempts to implicate an infection. Recently, the careful culture
of organisms obtained by rectal swab and plated at the bedside has shown
that the diarrhoea is sometimes accompanied by the appearance of
pathogens, and it seems possible that the excess sugar may provide favour-
able conditions for the multiplication of organisms normally present in
insufficient numbers to cause trouble.

The observation may be relevant to difficulties encountered in some
countries-the Lebanon, for example-where attempts to introduce dried
skim-milk into the diets of children have met with resistance. The mothers
refuse to accept the milk, alleging that it gives the children diarrhoea. In
the Lebanon, "summer diarrhoea" is a serious and dangerous disease.
Pathogenic organisms are undoubtedly abundant and it would be valuable
to know whether a diet containing lactose, in the form in which it is present
in dried skim-milk, provokes the clinical manifestations of dysentery.

Diarrhoea is always regarded as a serious complication in the effective
treatment of kwashiorkor. The certainty that it can be controlled by a
bland diet of calcium caseinate, flavoured with the minimum of sugar,
has been of great help in distinguishing diarrhoeas of different origins.
If a diarrhoea persists despite an innocuous diet, it is assumed to be due to
an infection, which must be treated by antibiotics. It has also been noted
that if the diet contains much sugar, the response to the antibiotics is often
disappointingly slow.

* This work is part of a programme that has been helped by a grant from the World Health Organization
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When soyawasfirstusedbythe British Medical Research Council's Infantile
Malnutrition Group at Mulago Hospital, Kampala, for the treatment of
kwashiorkor,a it was found that the soya oil was well tolerated, although
other fats were known to cause diarrhoea. The Group therefore thought it
reasonable to exploit this observation by using other vegetable oils, added
to the basic diet of calcium caseinate.

Uganda produces an excellent cotton-seed oil in large quantities. It is
not expensive, and as a source of calories is considerably cheaper than
sugar, another local product, which is now greatly in demand. It was chosen
for trial not merely because of its availability and acceptability, but also
because its fatty-acid composition resembled that of soya oil.

In accordance with the Group's usual procedure, the oil was at first
added very cautiously, in small amounts, to the diets of children who were
well advanced in convalescence. As no gastro-intestinal upset appeared,
it was given to other children who were more acutely ill. The results were
still good, and the oil has now become a routine addition to the therapeutic
diets, even in the first critical days of treatment. In the Group's kitchen,
up to 50 g is incorporated in the day's diet by means of a high-speed electric
blender. In the main Mulago Hospital, 30 g is being given daily as a medi-
cine. The results are excellent.

Attention has recently been drawn to the need for calories when protein
is being synthesized in the depleted body, and the oil provides calories that
may be of great value for this purpose. The anorexia that dominates the
early treatment of kwashiorkor usually limits the daily calorie intake to
less than 50/kg body-weight; with the oil, this intake can often be doubled.
Studies are in progress to find out to what extent the oil is absorbed, and
whether or not its presence has any effect on nitrogen absorption. It
causes no obvious steatorrhoea, but the results of the first balances have
shown the presence of a slightly abnormal quantity of fat in the stools.
This may be unimportant: in the acute stage of the disease, a considerable
proportion of the dietary nitrogen may escape in the faeces, but enough
protein is retained to start the process of cure; similarly, enough fat may
be retained to satisfy the need for calories.

The serum of children suffering from kwashiorkor is usually pale in
colour and translucent. Sera with an appearance suggesting lipaemia were
seen for the first time when the cotton-seed oil was introduced into the
diets. Very little is known about the blood lipids in kwashiorkor, and it
was thought that they might be investigated with profit. The first sera
analysed were from children who had not been given the oil. It was found
that within a few days of the start of the treatment there was a large increase
in the total lipids that was due almost entirely to increases in neutral fat
and esterified cholesterol. Phospholipids and free cholesterol also showed

a Dean, R. F. A. (1952) Brit. med. J., 2. 971
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a slight increase, but their contributions were much smaller. It was remark-
able that the sera remained clear, although the total lipids sometimes
reached 1000 or 1400 mg per 100 ml, an observation suggesting that the
excess fat was not being transported in the usual particulate form. It was
also remarkable that the addition of fat was without any discernible effect
on the serum lipid levels. Obviously, a study of the metabolism of the fat
should be undertaken. No ketosis has been found, despite the high serum
levels and the very small amounts of carbohydrate that are available in
some cases. The utilization of the fat must be extraordinarily complete,
but the method of utilization is at present obscure.
The neutral fat and the esterified cholesterol that appear suddenly in the

serum in such large quantities are believed to originate in the liver. This
theory, which is consistent with known data on the composition of the
fatty liver in kwashiorkor, needs to be tested by liver biopsy. It may be
that the inability to mobilize fat, and not merely its presence in the liver,
is one of the important signs of the disease. An exogenous source of fat
may be unnecessary at the stage when the liver fat is being mobilized, but
after the initial rise in the serum lipids there is always a fall, and it is probable
that the extra dietary fat then becomes of especial importance.b

It is usually agreed that prevention of protein deficiency in children
will depend on the introduction of a high-protein supplement to the staple
food. The supplement should be acceptable on grounds of flavour and
local custom; it should be cheap, easily preserved, and suitable for incor-
poration into a wide range of foods. Practical considerations almost
invariably enforce two other conditions: it must be made of materials
available locally, and it must be in the form of a dry powder. What in fact
is wanted is a food that has the supplementary properties of milk and can
be introduced, like milk, into diets of all kinds.

At one time, the Group intended to investigate the properties of sun-
flower- and cotton-seed meals, which preliminary tests have shown to be
of considerable potential value and which could be produced in Uganda.
For the moment, however, it has been decided to make use of foods that
are already well known in the country. Trials have therefore been made
with a mixture of ground-nuts, maize and wheat flours, cotton-seed oil,
and sugar. The combination of pulse and cereal protein is theoretically
sound, the oil is a good source of calories, and the sugar improves the
flavour. The ingredients are made into biscuits, which are either eaten as
such or ground into a meal that makes an appetizing porridge. The danger
that the process of cooking may destroy, or at least make unavailable, some
of the lysine of the protein is at present being investigated. The biscuits
have many of the qualities desirable in a supplementary food. They have
a pleasant flavour, are cheap to produce and keep very well, possibly

b Schwarz, R. (1956) J. trop. Paediat., 2 (In press)
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because the fatty-acid composition of the fats deters the growth of moulds.
The following data show the composition, and the cost of the ingredients.
The prices are shown in East African cents, 100 cents being equivalent to
$0.14.

Ingredient Amount Total Protein Cost per Cost per gram

Ingredient (grams) calories calories 100 calories of protein

Ground-nuts (toasted
and ground) 150 840 164 2.38 0.50

Wheat flour 50 182 20 2.74 1.00
Maize flour 100 355 37 1.82 0.55
Cotton-seed oil 25 220 2.50
Sugar 75 288 - 3.12

Both the biscuits and the meal made from them have been used for
several months in the Group's hospital wards. The biscuits have also been
given to children in a primary school near Kampala and have met with
great success. Further developments must depend on the discovery of
facilities for cheap production on a large scale.

Of the calories provided by the biscuits, only 11.5 % are from protein.
A higher percentage is desirable, especially for younger children taking
the biscuit meal. One possibility lies in the use of a mixture of bean and
ground-nut meals to replace some of the present ingredients without adding
too much to the price.

Isolation of Rabies Virus
from Insectivorous Bats in Yugoslavia
A preliminary report by MILAN NiKou6, M. D. and ZDRAVKO JELESIM, M. D.,
Pasteur Institute, Novi Sad, Yugoslavia

During the last two or three years, several cases of atypical rabies,
in which the source of infection could not be established, have been reported
in groups of cattle in Yugoslavia. According to Dr Manningera of the
Veterinary School, University of Budapest, similar cases have also been
observed in Hungary. In every instance, diagnosis had to be made by
means of laboratory examination.

In view of the atypical clinical picture and inexplicable mode of infec-
tion, we suspected that even in Europe bats might be vectors of rabies.b

a Personal communication
b Outbreaks of rabies caused by the bite of infected bats have been known in the Americas for several

years. The reader is referred to the following literature, which describes a number of these incidents: BelL J. F.,
Hadlow, W. J. & Jellison, W. L. (1955) Publ. Hlth Rep. (Wash.), 70, 991; Bums, K. F., Farinacci, C. J. &
Murnane, T. G. (1956) J. Amer. vet. med. Ass., 128, 27; Courter, R. D. (1954) Publ. Hith Rep. (Wash.),
69, 9; Enright, J. B., Sadler, W. W., Moulton, J. E. & Constantine, D. (1955) Proc. Soc. exp. Biol. (N. Y.),
89, 94; Venters, H. D., Hoffert, W. R., Scatterday, J. E. & Hardy, A. V. (1954) Amer. J. publ. Hlth, 44, 182.


