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In a previous investigationl concerning the dietary treatment
of kwashiorkor, it appeared that an imported pray-dried
acidified skimmed milk was superior to a local roller-dried
skimmed milk in initiating cure. The imported milk, however,
was upplied in air-proof and moisture-proof container,
whereas the roller-dried milk was packed in bags not imper­
viou to moi lure. The possibility that the Maillard reaction2

had occurred in the latter case could therefore not be excluded.
In this reaction, which occur in the presence of excessi e
moi ture, lysine and possibly other amino acids become in­
activated. It was further pointed out that lactic acid was added
during the manufacture of the spray-dried milk, whereas in
that of roller-dried milk lactic acid was added at the time of
preparation of the feeds. l

Another factor which may possibly have influenced the
results obtained is that the majority of the patients who
received the spray-dried milk were treated during the winter
months, when infective diarrhoea is not a big problem. We
have previously stressed the difficulty in establishing criteria
of severity in kwashiorkor l and the possibility cannot be
excluded that the patients who received the spray-dried milk
may have been less severely affected than the patients in the
other groups.

Since factors other than the method of manufacture of the
dried skimmed milk might have been responsible for the good
results obtained with the spray-dried milk it seemed desirable
that the earlier results should be confirmed or clarified.
The roller process is cheaper than spray-drying, especially in
installation cost. At least 15,000 gallons of milk must be
processed daily to make spray-drying economical. The
erection of large spray-drying plants is thus limited by the
supplies of milk available and by transport costs, a major
economic consideration. Although roller-drying requires
skilled attention for the operation of the driers, this process
can be employed economically on a smaller scale (5,000
gallons per day).

As the incidence of protein malnutrition parallels that of
povertY,3 it seemed important to ascertain whether good­
quality roller-dried skimmed milk is as effective in initiating
cure of kwashiorkor as the more expensive spray-dried variety.
The high temperature (about 250°F) prevailing on the drums
in the roller process causes considerable denaturation of the
protein although the product is exposed to this temperature
for only about one second.4 During this process lysine, and
possibly to a lesser extent other amino acids as well, may be
damaged.4 ,s During spray-drying heat treatment of the milk
takes place at about 130°F and lasts only a fraction of a
second.· evertheless, with the improvements which have
been introduced from time to time, drum drying can yield a
dried milk of high quality.4

MATERIAL A D METHODS

The criteria used in the selection of patients were identical
with those described previously.l,a Sixty patients uffering
from kwa hiorkor were divided at random into 3 equal
groups, one of which received roller-dried skimmed milk,

another pray-dried skimmed milk, and the third pray-dried
acidified kimmed milk. 0 vitamin or other upplement wa
given.

The 3 arietie of dried skimmed milk were high-quality
products. They were manufactured by the u ual processe .4

but according to pecial directions. The production of the
roller-dried milk was performed by one of the authors
(S.G.W.). The dried milk were packed in tin , each of which
contained approximately 26 lb. and tored at room tempera­
ture. Unfortunately, owing to a mi under tanding, the degree
of acidity of the spray-dried acidified milk was only about 2%
instead of- the desired 4 %. Lactic acid was therefore added
at the rate of It minims of 85 % lactic acid per fl. oz. of the
reconstituted formula, during the preparation of the feed for
the patients in this group.
Therapeutic Regimen

In the first 12-1 hours after admi ion all patients received
Hartman's solution with 5% dextro e by mouth, as well
as 1-2 g. of potas ium chloride, before the milk formulae were
introduced. The fluid intake prescribed was approximately 22
oz. per lb. body-weight per 24 hrs. The 3 dried milks were
prepared so as to provide approximately 10 calories per ft. oz.
but within a couple of days the feeds were strengthened to
15 calories per ft. oz. (l t oz. of dried milk per 10 oz. of water).
On admission, 1,200,000 unit of benzathine penicillin G
(Bicillin) were given intramu cularly, and sulphadiazine was
given orally for 7 days at a do age of It gr. per lb. body­
weight per day. Broad-spectrum antibiotics were prescribed
in a few case only; intravenous therapy with electrolyte
solutions and/or plasma and blood was in tituted when
indicated.
Criteria of Successful Treatment

The term 'initiation of cure' is u ed here as previously
defined by Brock et af.5 Briefly, it can be said to have taken
place when the patient's downhill course has been changed
to an upward one. By this time, usuaUy after from 12 to 21
days, rapid increases have taken place in the concentration of
albumin in the serum and in the erum amylase activity and the
patient has lost his oedema, has become interested in his
surroundings, and has regained his appetite.
Analytical Methods

The methods used for the determination of serum proteins
and serum amylase activity were identical with those pre­
scribed previously.7 itrogen in the food, faece and urine
was estimated in duplicate by a modification of the macro­
Kjeldahl method. The following methods were used for the
analysis of the dried skimmed milks:

Moisture: A ample of 3 g. of dried milk was dried at
85- 8°C for 6 hours or until constant in weight.9

Fat: The method de cribed by Stodt10 was used.
Total Solubility: The method used was that de cribed in

Richmond' DaIry Chemistry.ll
Degree of Acidity: 4 g. of dried skimmed milk were di ­

solved in 32 ml. of water and the mixture titrated with /9
aOH (1 ml. of /9 laOH=O·1 % lactic acid).
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• These equations represent regression lines of rise of serum
albumin (y) against time (X) during treatment with the three
varieties of dried milk.

amino acid is' liable to be damaged if overheating occurs
during drum drying. 3

Effects 01 Experimelltal Diets Oil Initiation 01 Cure
The results have been summarized in Table IT according to

a modification of the method described by Brock et al." In
thi' Table group I includes all cases where dietary treatment

was successful and in which cure was fully initiated within 21
days; group II all cases in which additional supportive trans­
fusion of plasma and blood was necessary to initiate cure; and
group III all the cases which died. ( 0 deaths occurred within
48 hours.)

For the purpose of statistical analysis all cases not classed
as a group-I cure were regarded as failures. A test of sig­
nificance between the 2 percentages (14 and 17) P1=70%
(14-:-20x 100) and P2=85% (l7-:-20x 100), showed no
significant difference. According to this analysis, therefore,
no significant differences could be established between the 3
varieties of skimmed milk in initiating cure.

Effects 01 Diets Oil Serum Albumin COllcentratioll and Serum
Amylase Activity

In Tables III and IV are shown the average values, and the
equations representing the regression Lines, for rise of serum­
albumin concentration and increase in serum amylase activity
during treatment. Application of the t-test revealed no
significant differences in the serum amylase activity between

TABLE n. SUMMARY OF CLlNlCAL RESULTS

Diet o. of Group I Group 11 Group III
cases (DeaThs)

TABLE rn. I CREASE fN SERUM ALBUMIN CONCENTRATION DURING
TREATME T

Type of Skim- Average values (g.j100 ml) Regression
med Milk Lines·

the 3 groups during the 3 weeks of treatment. On admission,
the average values for serum albumin concentration of the
3 therapeutic groups did not differ significantly, but one or
two weeks after admission the average value for tile patients
who received the spray-dried skimmed milk was significantly
higher than the corresponding values for the other 2 groups.
At the end of the third week, however, there were no signifi­
cant differences between the value obtained for the 3 groups
and it seems rea onable to conclude that the rise in serum
albumin concentration was satisfactory in all 3 groups. Tbe
average values obtained for the patients who received roller­
dried milk was almost identical with that for the group
receiving spray-dried acidified milk.
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The well known difference
in solubility between milks
prepared by the two pro­
cesses i clearly illustrated.
The fat content was fairly
high in all 2 samples
analysed. The riboflavin
content of all 3 types of
dried milk were remark­
ably low. There was no
appreciable difference In

lysine content between
the 3 varieties of dried
skimmed milk. This
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TABLE IV. I CREJ\SE I SERUM AMYLASE ACTIVITY DURI G TREATMENT

Type ofSkim- Average values (Somogyi units) Regression
med Milk Curves·

Spray-dried 52 117 118 119
Spray-dried 45 92 105 127 Y=47·27+44·92

acidified x-6·36x'
• These equations represent regression curves of rise in serum

amylase activity (Y) against time (X) during treatment with the
different varieties of skimmed milk. Due to a flattening of
the curve at the 1st week, a parabola could not be fitted on the
values obtained in the spray-dried group.

The Effect on Nitrogen Absorption and Retention
It can be seen from the data in Table V that the amounts of

nitrogen retained were high in all 6 patients studied, in spite

Roller-dried

On ad­
mission

62

1st 2nd 3rd
week week week
117 128 147 Y = 62 .8+53 .79 x

-9'02x'

obtained for the 3 group. itrogen balance tudie, perform­
ed on 2 male patient from each group, howed high retention
of nitrogen in all cases.

The results therefore indicate that roller-dried kimmed
milk of high quality which has been properly packed and
stored can be as effective in initiating cure a pray-dried
kimmed milk either with or without added lactic acid. This

finding i of economic importance becau e drum-drying i
cheaper than spray-drying.

Thi paper i published with the permi ion of the South African
Council for Scientific and Industrial Research. The authors wish
to express their thanks to Prof. J. G. A. Davel fOI clinical facilities
and advice, to Dr. F. Schweigart and Mr. D. J. de Lange for
laboratory help, to Dr. H. S. Steyn for the stati tical analy is of
results, to the Superintendent of the Pretoria General Hospital
for his permission to publish this report, and to Dr. W. I. M.

TABLE V. NlTROGE BALANCE RESULTS

Case

3
4

5
6

Urinary Faecal
Diet W~;gh( Nitrogen exeretioll exeretion Nitrogen % Nitrogen % Nitrogen

(kg.) Intake 0/ Ni/rogt'll of Nitrogen retention reUntioIJ absorption
mg./kg./day mg./kg./day mg./kg./day mg./kg./day

Roller-dried skimmed milk 5'5 695 285 36 77
Roller-dried skimmed milk 7·8 726 181 63 88

Spray-dried skimmed milk 8·6 797 61
Spray-dried skimmed milk 8·0 523 75

Spray-dried acidified skimmed milk 8·0 490 244 266 54 73
Spray-dried acidified skimmed milk 10·3 658 301 357 54 3

of the fact that an impairment in the absorption of nitrogen is
usually found in acute kwashiorkor,15-17 As, however, the
number of patients studied was small, all that can be said is
that nitrogen retention was satisfactorily high, irrespective of
the variety of dried milk used.

SUMMARY AND CO CLUSIO S

Sixty Bantu infants admitted to hospital with kwashiorkor
were-divided in a random manner into 3 equal groups. During
a period of 3 weeks one group was given a roller-dried
skimmed milk, another group a spray-dried skimmed milk
and the third group a spray-dried acidified skimmed milk.

o significant difference could be detected between the
three therapeutic groups as regards initiation of cure or in­
crease in serum amylase activity.

Initially there was a more rapid rise in the serum albumin
content among the patients who received the spray-dried milk
than ~mong the remaining patients, but after 3 weeks no
significant difference could be detected between the values

Holman for his intere t and advice in connection with the prepara­
tion of the manuscript.
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DERMATOLOGISTS AND RADIOTHERAPY·

M. WEINBR£ , B.Sc., M.R.C.S., L.R.C.P., F.F.R., D.M.R.E., Johanneshurg

1. Dr. Loewenthal's paper is but a continuation of the discussion
in the Journal during 1950-51 on a portion of Dr. Charlton's
paper! which dealt not only with skin diseases, but also with
radiation therapy in benign conditions generally.

2. Dr. Loewenthal did not give the -references to those who took
part in the discussion or even to Dr. Charlton's paper but merely
referred to 'one radiologist' and 'another radiologi t' and 'a
dermatologist: so that radiologists and dermatologists who were
present at the meeting in Durban, and many of your readers who

·Submitted as a comment OD Dr. Loewenthal's Congress paper) which was
published under the above title in the Jaurnal of 28 December, 1957. A summary
of longer original article.

wished to do so, could not check Dr. Loewenthal's ver ion of
what rook place.

3. Why Dr. Loewenthal had to brood for 8 years on thi subject
before joining the discu ion it i difficult to understand. \ hen
he had the opportunity 7 years ago to discu the matter, hi only
contribution was a few lines of verse, which contained neither
medicine nor dermatology nor radiology nor poetry.

The arguments and the terminology used by Dr. Loewenrhal
are so trikingly similar to the letter by Sulzburger3 and others
in their controversy with Professor Chamberlain, which Dr.
Loewenrhal call the 'fir t attack on dermatologi ts: Ihat one
cannot help feeling that it was the publication of these letters




