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Gambian village women pounding coos
staple grain usually bulrush millet (pernisetun
$pp. ) into meal or flour
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MALRUTRITION 1N AFRICAN MOTHERS, 16
INFANTS AND YOUNG CHILDREN

INTRODUCTIOR
by the Prosidont, Professor B S. Platt

This Report of the Second Inter~African Conference on Hutritfon
he'd in 1952 under the auspices of the Commission for Technical Co-
operation in Africa South of the Sahara (CCTA) at the Medical
Research Council's Fleld Research Station, Fajara, Carbia, 1s based
on papers circulated during the Conference These were prepared,
with the co-operation of the contributors, by the General Secretary,
Mr G Foggon, the Technical Secretaries, Dr 0 Lindan and
Dr Rosemary Lindan, and with the help of staff Findly provided by
the World Health Organization and of clerical staff recruited from
Gambia reslidents Al1 these papers have htwever, beent revizod or re-
written for fublicaticn Miss M. W Greant has assisted with the editing
of the papers on dictetlics, other merbers of the staff of the
Applied Nutrition Unit, Mlss C Vernon-Snith and Mr H Garling, who
has drawn the dlagrans, have contributed much time and effort,
especlally in many of the laborious detalls of preparation of the
Report Miss J Fenning, secretary to the Human Hutrition Rasearch
Unit, has scrutinized the draft text and assisted with the proof
reading, Many individuals not rentioned by name have contributed
to the success of the Conference and thercby in some measure to the
Report One of the recommendations at the First Inter-African
Conference on Nutrition® held in 1848 at Dschang In the French
Cameroons was that there should be a further Conference with a
linited and well-defined agenda My suggestion that the Second
Conference should be concerned with malnutrition 1n African mothers,
Infants and young children was accepted, and this Report deals with
the clinical, pathological, blochemlcal, dietetic and therapeutic
aspects of this subject

Included in the sectlon on treatment 1s a prellminary considera-
tion of a problem of paramount importance ~ the measures which will
have to be adopted to prevent malnutrition, particularly in the vul-
nerable groups under review This problem 1s complex and 1ts solu-
tion requires a grasp of many subjlects Experlence of the applica-~
tion of knowledge about the preventlon of malnutrition in rural
Afrlcan communities 1s s0 meagre that it would have been premature
to have done more than broach the subject, even if the membership of
the Conference had been sufficiently representative of all the
branches of knowledge concerned to be competent to consider it,

this however, might well be the subJect of a Third Mutritlon
Conferencex

* See Recommendatlon 7 page 365
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Although the scope of the Second Conference was narrower than
that of 1ts predecessor, the nature of the materlal presented was,
nevertheless, diverse in character Parts of the Report - sore of
the demonstratlons, for example - may seem to be somewhat irrelevant
to the maln theme of the Conference However, the presentation of
these ltems and the informal discussions about them which cannot be
included in this Report did, at the time, link them as integral
parts of the proceedings Similarly, readers unfamillar with con—
ditions in Afrlca cannot, unfortunately, be introduced to the vil-
lagers and their homes, as was possible 1n the case of several guests
at the Conference visiting Africa for the first time It would be
useful to read this Report in conjunction with the Report of the
Third Session of the Jolnt FAQ/WHO Expert Committee on Nutritionl9
which presents the problem of malnutrition in mothers, infants and
childrenx as 1t 1s seen in the world generally This Third Session
was held at Fajara and irmediately followed the CCTA Conference,
four members of which served on the Joint Committee, the remalning
delegates belng invited to be present as observers At the Invita-
tion of Her Ma)esty's Govermnment those members of the Joint Comnittee
who were not delegates to the CCTA Conference attended as observers

The Conference procedure was somewhat informal the offices
were for the most part allocated only after the Conference had
opened, and formal contributlons by President and Chairmen were not
presented The Chairmen surmarized the proceedings of the sesslon
but, by agreement, these summarles have not been included in the
Report except when Chalrmen, in making thelr summarles, contributed
to the discussion This Introduction 1s in the nature of a Presl-
dential address, 1t includes statements made at the opening and
closing sesslons of the Conference, and a summary of a document on
the history of the Fleld Research Statlon and its place in the
Central Mutritlon Organizatlon for Colonial Territorles

The Field Research Statianp, at which the Conference was held,
1s at Faj)ara, near Cape St Mary, about ten miles from Bathurst
Since the end of 1947 1t has been bullt up, equlpped and serviced
out of & vote made avalflable under the Colonlal Development and
Welfare Act The original purpose of the Statlon was 'to provide
tacilities for research dealing with those problems of human nutri-
tion and food technology which, for various reasons, could only be
made, or could most convenlently be made, in a Colonial Territory'
The work on the Statlon is part of a larger scheme which originated
trom proposals made in 1937 by a Research Sub-committee of the
Cornittee on Nutrition in the Colonlal Empire, under the Chalrman-
ship of §ir Edward Mellanby The pattern of the organlzation for
the co-ordination of investigations into nutriticnal preblems in

three more Conferences partly or wholly concerned
* vll?t:xgéf\etgs‘;glg;r%r ralnutrition in nothers, infants and children
FAQ/WhO Putrition Cemuiitee Bancung Indeneota
% Em‘gzlﬁeﬂgﬁéan h/xtru.lo'l Conference of FAQ/WHO Carzcas Venezuela,
Ahéﬂ'vcslu:n on Protein “alnutrition reld in Jaralca

# Renamed 17 1653 1¥edical Research Council Laboratories!?
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Colonlal Territo~les, as 1t has evolved in tre past fed years, has
been outlined in a leading articles In the Eritish M.dical Journall
With the for=atlon of an Avdlied ’utritfon Unit gt the Lomdon School
of #yalere and Tropical Medlcine the plan of the Central MMatrition
Organicaticn for Colonlal Territories has been corpleted Tre raln
functicns of the new Unit are

{1) to study and to exchange Informaticn o colcnial nutrition
ard rood tecknology,

(2) to provide advice and assistance in rleld work and inves-
tigations, and

(3) to assist In arrangeTents for training colonial personnel
in nutrition work.

The work of this Unlt 1s closely linked with that of the Medical
Research Council's /urar lutritton Pesearch Unit in London, and with
the Fleld Pesearch Station in the Gardla Recently the CCTA autho~
ritfes have agreedp that an arrangerent sinilar to that developed In
the Applied *utritien Unit for British Colonfal Terrltories night be
made by rerber governrents of CCTA, and that each re~ber government
srould have a representative responsible for exchange of infor~aticn
in the field of nutrition and the clesely related flelds of agri-
cultural and co—unity develop—ent

Frem 1947-50 the Autrition Field roriing Party, set up as an
activity of the Central Organizatlen for Co-ordination of utrition
Investigations in Colonial Territorles, worked in the Gambila An
atterpt was made to find out hew to apply our present kncwledge of
nutrition to Improve the health and well-belng of a rural African
corunity -~ 1t was what I have sometimes called ‘an experirent or
research in develop~ent!® It has been described briefly and pro—
gress reportedi2:113:1« (see aiso page 349 - I quote from one of
these reportsi? a paragraph which ray serve as a background to the
problen still confronting us

'Wnilst members of socletles as highly developed as cur
own have derived irmense benefits from the results of the work
of sclentists, the majority of the peoples of the world,
particularly those in tropical countries and Including most of
the sixty-six million people In colonlal territories, have for
the most part benefited to only a small extent indeed the
rTesults of "progress? have soretires been detrimental to their
health and well-being However, In spite of many successes
in the application of sclentif.c kncwledge to the Improverent

* References are rmade in this leader to reports of the Medical Research
Council's Human Mutrition Research Unit in London, reperts of the work
at the Station which form part of the reports of the Colenlal Medical
Research Cormittee and reports on the work of the Departrent of Fuman
Hutrition at the London School of Hyglene and Tropical Medictne

¢ See Recormendatlon XIV, 1st Nutritlon Conference 18495 and
Recorrendation 4, 2na Mutriticn Conference 1952 (page 364)
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tof conditions of life In modern communitles, many difficulties
in making innovatliecns are experienced The prejudices agalnst
nutritious bread, the fallure to secure satlsfactory production
marketing and household preparations of vegetables znd the
unappetising meals commonly served by large scale catering
establishments all illustrate the difficultles encountered 1n
improving the feeding of people in highly developed communities
These are, however, trivial problems in comparison with those
involved in work on the improvement of the nutrition of people
in poorly developed communities The problems differ In kind
as well as In magnitude Ignorance of the nature and size of
the problems often leads to attempts at Innovatlons which, in
relation to the needs of the people, are pathetlc and ludicrous
It 1s not sufficlently appreclated that many of the techniques
employed amongst literate people with a heritage of experlence
of varlous tools, appllances and machines, camnot readily be
applied to the improvement of the standard of living of the
population of backward countries, where illiteracy 1s almost
universal and few individuals have any knowledge of the pro-
perties of metals, of such elementary mechanical practices as
the use of simple levers or, as until recently In the greater
part of Africa, of the exlstence of the wheel The solution
of the problem of shortages of food applicable to better
organlsed countries - the transference of surpluses - Is Im
practicable for the majJority of the peoples of the world, owlng
to the absence or inadequacy of the organisation, power or
tacilities to obtaln, transport and distribute large quantitles
of foodstuffs The Improvement of the nutritlon of backward
peoples must therefore begln with the people themselves and
with the development of thelir lmmediate resources '

Attitudes and aptitudes

There 1s sympathy now with the view that small scale village
work 1s baslcally important Responsible villagers usually suppert
efforts to lmprove thelir opportunities for remunerative work in
agriculture, they do not wish their young men and women to leave
home in search of employment There 1s, on the other hand, no
doubt that the problem of urbanlizatlon in Africa 1s intensified by
the number of distllusioned Dick Whittingtong in the towns
Agriculture must be recognized as belng a major Industry in Africa,
and the conditions of 1living and working should be at least as good
as in other Ilndustrial occupatloens

The Conference made a formal recommendation® that 'restoratlve
measures should start at the family level within the village or
small community’ This polnt was further developed at the Meeting
of the Joint FAO/WHO Expert Commlttee on Nutrition which agreed to
fnclude in the Reportl® of the Committee the following paragraph.

& Recormendation 3 (page 384)
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vt every stage of an operation of this nature it ls of tic
utrast {~portance that te attitude of tte techalcal starf
crould be one of uncelfishiess end belpfulness and not orr of
authoritarianisn ard superjorit, . technical cxperts traines
in one particular culture and undertating wors 171 20 ares u~-
fanillar to tre=, =ust adjust themselves to the culture prevall-
ing in trat area if the advice they glve 15 to be realistic and
their efforts arc to reet with success !

Tre need for a sy~pathetic understanding of the attitude of the /i1-
lager 1s nc< better appreciated, 1nd it 1s rapidl, being realized
trat technical authorities rust be vell-infor=sd aboit cenditiens in
the villages in which they work

Cne 1s often brought face to face with Illuninating erarples of
the Africants attitude, his shresdness, insight, wisdom, ang peretra-
ting Judgnent, but these are onl, fully znd spontaneousl, expressed
when he feels at bgme with his fellow white ran Cne anecdote rust
sufrice Last jear we were mabing a surve, In a Gablan rsillace
{the one In which, as described later {page 22), the 'roped moter
car incident’ occurred} where we recelved, from the oldest sillager
dowvards, a whole-hrarted co-operatlon that would be dIfficult to
equal In village~ 1n rany other parts of the world Having had ex-
perlence of the ccurtesiss, at the efd of cur visit I had presented
£11t, sugar and clgarettes, together with cur thanks for thelr help
and co-pperation, to the villagere asse~bled outside the rosque
Accepting these torens of ocur appreclation, the village headran
speal Ing for his village, sald that he had been glag to help and
thanked us for the gifts, addinz, to ry delight and to the amazement
of sc™e 0f n, colleagues who were nma¥ing their filrst vislt to a
remote African village, 'We are glad to see that the European is
beginning to Initate the ways of the nfrican by taking presents wren
he visits his friends’

The ideas of the 'forcigner' abcut the attitude of the African
are often Incorrect and may, on exaninaticn, have the rost apocryphal
foundations One chaln of Inclidents will fllastrate thls point
I recollect that In 1938 when I went first to East Africa I was
glven, as a local exarple of the African's fallure to appreclate the
benefits of rodern technology, an account of an Incldent in which an
African had been glven a wheelbarrow with which to nove a load and,
to the amazement of hls master, he put the load in the wheelbarrcw
and carried away both on hls head Shortly after hearing this I
vas reading zr old {1891) Gold Coast Reporti0 1in which His Ercellency
the Governor, cormenting on the fact that the native, although having
¢mall and hardy cattle sultable for draught worbk, did not us¢ the
17 miles of carriage road leading frem Accra wrote, 'Imitative as
the natlves undoubtedly are of Europeans with regard to rany things
Jet they are estremely conservative with respect to long established
custoris, and I doubt whether they would easily fall in with the idea
of vehicular traffic In preference to the custo™ of carrying loads
on thelr heads It 1s a local vradition that once & wheelbarrc.
was delivered to a natlive for use so that he could trurdi- a load

74 At
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‘Init instead of carrylng it on his head, theredby avolding the supe~—
incumbent weight, and he vas Instructed accordingly, with the results
that when observed 1t was seen that he had placed the load on the
wheelbarrow and then put the latter on his head and was carrying 1t
that way * It 1s Instructive to note in passing that at the same
time as I was reading thls report a strike of African lorry drivers
wag temporarlly paralysing the economy of the Gold Coast Ten years
laterI found In a sectlon on native co-operation in a report? on water
resources, the statement that TThe African usually prefers to use his
muscles rather than his brain, labour he understands and even enjoys
in company, but the idea of saving labour by a llttle forethought or
planning does not come naturally to him The best 1llustraticn of
that 1s the story of the contractor who bought wheelbarrows for his
labourers only to find they carried them on thelir head ' The
'sundowner' element In this story becomes even more apparent when we
take 1ts hlstory into account, along with that related!? in the story
of 'Moby Dick', written Just over a century ago In Chapter 13
headed 'Wheelvarrow!, Queequeg, the harpooner from the Pacific
Islands, relates his first experlence with a wheelbarrow which the
owners of his ship lent him to carry his heavy chest to hls boarding
house Queequeg, 'not to seem lgnorant about the thing - though in
truth he was entirely so, concerning the preclse way in which to
manage the barrow puts his chest upon it, lashes 1t fast,

and then shouldersthe barrow and marches up the wharf!

There are a number of ‘morals' that might be drawn from these
stories, apart from their value as 'coals in the bath' stories
Tre 'factor of ignorance' which 1s clear 1n the 'Moby Dick'! version
no doudbt underlies the African attitude to some of the methods and
devices of modern technology The amazing thing 1s not that he
does not understand, but that he understands as well as he does
One basis for this understanding may be discovered in hls reaction
to an agricultural demenstration I remember well the scathing
comments of the village farmers at Genierl when they saw the ground-
nut planter sowing seed 'How', they sald, 'do you expect any self-
respecting seed to grow after being put through a contraption of that
xind?' However, thelr falrmindedness came uppermost a few days
later when, to thelr undisgulsed amazement, they saw the green leaves
of groundnut shoots, and thelr admiration was overwhelming when the
crop was lifted so much so that their normal courteous salutatiovns
were temporarily replaced by 'How good are the groundnuts'' Here
I would 1like to make what ought to be a most obvious point, theugh
one very often overlooked, that new teclmiques have to be demon-
strated and thelr merits made known to people before any Interest in
them can be expected or fostered When new techniques are feasible
and acceptable, then the methods of using them must be taught - this
most obvious conditlion 1s by no means always appreciated as 1s re-
vealed in a reporti8 on a recent investigatlon into the efficiency

of African labour
The lgnorance factor, we Fust admit, Tay not always be the

4, 'The lgnorance
s 1gnorance for, as has been pointed out?,
A(;éc:nmzw?;s the prejudice) 1s not contined to those who are
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theiselves undumnouriched, 1t exists also arong those who have
power over nutrition of othevs, Government officlals, menbers of
Legislative Counclls, employers of labour, educatfon nuthorlties,
nissienaries ' Thas, although it is true that anongst pecple of
backeard areas there 1s a high 11literacy rate and little or nv
contact with technological developments or thel~ possibie bencfits,
these areas are often also those {n vhich there 1s lamentable ignor—
ance on the part of tectnologist and others about soils, crops,
systems of agriculture, pests and plant diseascs and the lire

Mich as we ray take the Afrlcan to task for hls Indifference or
apathy towards our technology, we ourgelves have the heavy responsi-
bility of ensuring that the introduction of the new knowledge leads
to improvement of health and well-beling and does not, in fact, rake
natters worse 1 remarked during a discussien (page 6°), zno 1t

1s perhaps of sufficlent irportance to rerit repetition, that pro-
tein malnutrition occurs in partly urbanized cc-munitles and may
largely, though possibly not entirely, be an accompaniment of
coph*stication

In seeking to {mprove the scope of life we should therefore not
forget to take into account the traditicnal attitudes and soclole-
glcal factors We should try to evaluate them accurately by making
careful obscrvations of what 1s golng cn, and, 1n anything we do in
building up the future, retain the elerents that are worthwhile as a
basls for a ned soclal structure that will beneflt the African hir-
self We must discount some of the stories that are told and the
interpretation put upon then by people who are not tralned observers,
who are not skllled in drawing conclusiecns from observations but who,
navertheless, may appear to be Krowledgeable about the African

Extent and intensity of problers

Hoshere 1s it so clear as In the African village that there are
few, 1f any, activities that are not in one way or another related to
eating, procuring and distributing food, most villagers are directly
concerned In food production and all, of course, In food consurption
In order to ensure an adequate and balanced dlet, food supplies must
be related to the slze and requirements of the population There
1s need for a balanced agriculture and a balanced econory, and all
*hese balances must be struck together in a satlsfactory soclal
system effectively administered To achleve this there must be
knowledge of many subjects, technical, political, social and economlc,
and work on improvements requires co-operation between experts, tech-
niclans and technologists and practitioners, as well as between these
and the people to whom help is belng given

Organizatlon of these different interests in research and deve-
lopment, and the responsibility for the decislon on thelr relative
importance in development, are still unsolved problems which have
engaged the attention of many, including the most eminent authori-
tlesll on Africa Variocus exponents of their subjects, including
the mass educationalist, the anthropologist and the soclal geographer,
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have lald clain to the right to direct and play a leading role in
these matters

It is now recognized that communities depend for thelr exist-
ence, survival and advancement on their knowledge of themselves and
the properties of things in the world arcund them Intense mental
effort and clear vision are needed in making adjustments to changes
in conditions, outlook and ldeas These elements have probably
been lacking in the Africa with which we are concerned - so much so
that It has been called® 'the modern complication and mess', In
the production of which it 1s supposed that 'never has so ruch
money been spent and so ruch energy displayed by so many European
nations with so little clear ldea of why they were doling it'

These proncuncements should be 2 warning to us not to emulate the
man in one of Stephen Leacock’s books whe Jumped on his horse, dug
in his spurs and rode off in all directlons It Is, however, well
to renind ourselves that, as H G Wells once pointed out, 'although
since the days of Buddha and Confuclus there have been very many
noble and beautiful things said about freedom, truth and the equal
brotherhood of man the practical 1liberation of the world mind
began not with any of these great aspirations It began with the
inventlon of paper, and of printing from movable type Invention
and dlscovery are the true liberators '

‘There are few developments In modern technology so striking as
those in transport and communication A century ago, the unit of
soclety was the almost self-suffleing village Distances have been
conquered and the world has in effect become a much smaller place -~
and it 15 the unlt of soclety today A change of outlook and
adjustments of our ways of 1llving have become necessary Members
of highly developed communities are still not in tune with their new
otligations, how much greater rust the problems of relations be
between these and nembers Of such communitles as are found in the
villages of Africa

The striking speed with which changes are occurring in the
world has been the theme Of many recent scientific discussions, and
in his prestdential address2l, ‘The Passing World', given in 1948
to the British Assoclatlon, the former chalirran of the British
Cabinet Sclentific Advisory Commlttee drew on events In Africa to
1ilustrate 'these hurrying years' He pointed ocut that only 78
years prevlously hls predecessor, Dr William Carpenter, had sald
when referring to the return of the expedition sent to the rellef
of Dr Livingstone While we glve a cordlal welcome to Mr Stanley,
let us glory in the prospect now cpening that England and America
will co-operate in that noble object - which far more than our dis-
covery of the sources of the Nile - our great Traveller has set
before nirnself as his true mission, the Extermination of the Slave

Trade '

been working was
of the Garblan villages in which we have

the s?elge of an incident which 1llustrates how repidly changes are
occurring A District Cormissioner, who dled only a few months
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ago, vas visiting the village 1n his car, and the villagers, who had
never scen a motor car before, were terrified and, 1llke thr
Li1l1putians, fetched ropes and tied down the ncchanical Gulliver to
prevent It fro7 escaping and doing damage to thelir hoves and lands

Food supply and population

So far I have been dealing with factors in defining probles,
and som. which have been taken {nto account in arriving at solutions
for ther. I would llke to glve a brief and sobering glimpse of
what seens to re to be an outstanding problen of the future, that is,
the rulaticnship of food supply to Increasing population

We hnow that infant and child mortality rates are high and that
they are at thelr nlghest, about 500 per thousand, when the popula-
tion is affected by malnutrition and malaria In the village of
Keneba the Infant mortalit)y rate was nearly 500 per thousand during
the first year of the survey?d A year after control measures
agalnst rmalarla had been instituted, there were 42 live births, one
still birth and one niscarriage, and only one infant died Ho ever,
the follewing year, in which maleria measures were continued, out of
37 llve births there were 13 deaths In this year there was a
particularly severe 'hungry season', and 1t is suggested that the
very high infant mortality rate may be the result partly of malarlal
infections and partly of malnutrition It 1s of sore Interest that
in a village Known to be malarial but where there is 2 geod and ade-
quate food supply, two surveys at intervals of three years showed
that infant mortality rates were 167 and 185 per thousand However,
in a study over the last three or four years of a group of infants
(333) who from birth were under the care of a competent, tralned mid-
wife, 69 have already dled

If, then, antimalarlal measures are successfully applied and
food supplies are Improved, substantlal increases of population may
be expected It 1s reasonable to suppose also that the expectation
of 1life will be Increased, again adding directly to the nurber of
people to be fed It has been estimated that in India8, with
sinllar conditlons 11lfe-saving and life-prolonging measures would
approximately double the number of women living to a child-bearing
age providing a further potential for population increase Urgent,
then, as the problem seems to be at the present time, and difficult
as 1t 1s to increase the quantity of food, how much greater will be
the problem 1f more food of improved quality has to be obtained to
feed the people when, as we know, the rate of increase of population
15 already outpacing the rate of increase of food supplles

Already the world populatlon 1s increasling by tens of thousands
a day - the rate of Increase 1s advancing steadlly - and nearly half
the population of the world 1s not getting enough to eat

There 1s a 'cornuceplan school' of agronomists and others who
belleve that the world's resources are capable of supporting, at a
better standard of 1living, a blgger population The evldence 1s
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not reassuring The amount of lana estimited as sultadble for agri-
culture 1s limited True, ylelds might be increased, nes crop
varietles glving high ylelds are being discovered - and there 1s
plenty of room for Improvement of agriculture, especlally in tropi-
cal countriles Also, foodstuffs might be synthesized In the fac—
tory, possibly with the help of solar energy But the demands are
also Increasing 'For three hundred years the rate of increase of
people, and so of misery and hunger for the vast majority, has
relentlessly accelgrated Even 1f the acceleration were to stop,
and the current increase of one Der cent a year were to contlmue for
only the better part of a century, numbers would have more than
doubled in 25 years '6

4 most enceouraging sign 1s that in many of the countrles in
which overcrowding is a pressing prcblem, some people are beginning
to take action to limit the growth of thelr populatlons For
example, Puerto Rican women are submitting to sterilizatlon, and in
Ind1a3 plans have been drawn up for a Ministry of Welfare which is
to Include not only a Burean of Orowth and Nutrition, but also a
Bureau of Marriage

The attitude of pecple generally 1s the maln obstacle to
further actions - 'there does seem to afflict, even the most edu-
cated, a distaste amounting to wllful blindness even for the recog-
niticn of population dynamics and the inevitabllity of change
optimal populaticns do not appear by magic, by walting, or by
unchecked reproduction, but can only emerge by taking thought and
finally appropriate action '2

I have recently summarized my views on the importance of
making maternity and child welfare work the starting point of a
campaign against 111 health in backward countries, in a report to
the 5th International Congress of Tropical Medicine and Hyglene at
Istanbul in August 1953  'Eradlcatlon of zymotlc disease factors
may be the easlest, cheapest and most effective first step in reduc-
ing the prevalence of protein malnutrition Morbidity, malnutri-~
tion, and abllity to make the best use of natural resources are,
however, SO inter-related that 1t 1s hardly 1likely that any one
measure can be applied without affecting others in the complex and,
indeed, 1t 1s 11lkely that In practice several related measures may
be appllied more or less slrultaneously There are good reasons for
selecting mothers and infants for speclal consideration in making
plans for reducing protein malnutrition in an affected comrunity
By starting In the early stages of the Infant's growth the hopes of
producing a healthy human subject are greater than 1f attempts are
made to improve the state of nutrition of an older already damaged
body, possibly irresersibly injured The prevention of 1llness
and the saving of the lives of Infants are likely to appeal as
objectlives to the love and affectlon of parents, especlally the

Women and mors especially those who are producing and
rocher in many cormunities where protein malnutritlon
rearing :{g!rl‘rc\g. ggzex'«.aln producers of food crops  Biologlcally 1t
iz g;ﬁ;i bec;mse with increased amounts of lmproved foods motre
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breast nilk can be produced for the infant It is eminently Justi-
flable to dothis instead of tr,ing to apply to backward comrunities
reasures which 1t has been difficult enough to introduce successfully
elsewhere In countries where protein milnutrition is prevalent
arongst {nfants, 1t Is particularly frportant that the Infant should
be given human breast milk and that the baby should be nursed at the
breast for two or nore ycars as 1s commonly the custon amongst
funspoiled” peoples

'If infant lives are saved there will be nore rouths to feed,
1t protein ralnutrition is reduced, expectation of life will be
increased, adding still ~ore nouths The size of populatlens l1s
11kely to be still further increased as the number of fenales who
1ive to bear children rises There 1s already a world need for
increasing food supplies to meet the present requirements for satis-
factory nutrition An irmediate result of the raising of standards
of nutrition will be a need for a further Increase of food produc~
tion It is recognised that the equilibrium between populations
and food suppliles has in civilised corrunities, been attalned only
when a corparatively hlgh standard of living has been reacned In
order to attain this standard of living generally 1t will be neces—
sary to outpace the expdcted increases of population by a many-fold
increase of productisity, mainly of rood and other agricultural
products !

1 would 1ike to add to this statement the suggestion that the
maternity and child wekfare worker is in a strateglically
go0d, 1f not, indeed, in the best positlon to assist the rother to
plan the size of her family to its ultinmate advantdge and advance-
rent

TFor every problem,! Sir Edward Mellanby15 observes, 'the only
solution is nore kndwletlige and more wisdom to use this knowledge
There 1s no limit to the amount of Knowledge to be galned, 1f the
nedical sclentlist 1s given the opportunities and “acilitles for his
WOTK.  Would that the same could be sald about the wlsdom necessary
to ma¥e the best use of this knowledge ' Sir Edwardl6 also com-
ments, 'There can be but little doubt that most of the political,
soclal and economic difficultles Ir tropical countrles are, and will
continue to be, blologlical In nature, and the sooner thls fact is
recognized the sooner will these difficultles be controlled or dis-
persed There are some people Who recognize the difficultied of -
the future, and some of these 1ook with disfavour at che extension
of medlical knowledge and 1ts application to natlve peop’le +* having
put our hands to the plough, however, there can be no turning back,
and we can only pray that there 1s sufflcient wisdom left hmong us
To use the frults of sclence properly !

January, 1954 ' » -
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not reassuring The amount of lana estimited as suftable for agri-
culture is limited True, ylelds might be increased, new ¢ op
varletles glving high yields are belng discovered ~ and there Is
plenty of roon for Improvement of agriculture, especlally in tropi-
cal countries Also, foodstuffs might be synthesized In the fac-
tory, possibly with the help of solar energy But the demands are
also increasing 'For three hundred years the rate of Increase of
people, and soO of misery and hunger for the vast majority, has
relentlessly accelgrated Even 1f the acceleratlon were to stop,
and the current increase 0f one per Cent a year were to continue for
only the better part of a century, numbers would have more than
doubled 1n 25 years '6

4 most encouraging sign Is that in many of the countries in
which overcrowding 1s a pressing problem some people are beginning
to take actlon to limit the growth of thelr populations For
example, Puerto Rican women are submitting to sterilizatlon, and in
Indiad plans have been drawn up for a Minlstry of Welfare which 1s
10 Include not only a Euream of Growth and Nutrition, but also a
Bureau of Marriage

The attitude of people generally 1s the maln obstacle to
further actlions - ‘there does seem to afflict, even the most edu-
cated, a dlstaste amounting to wilful blindness even for the recog-
nitlen of population dynamics and the inevitabllity of change
optimal populations do not appear by magic, by waiting, or by
unchecked reproductlon, but can only emerge by taking thought and
finally appropriate action 'Z

1 have recently summarized my views on the importance of
ma¥ing maternity and child welfare work the starting point of a
campalgn against 111 health 1n backward countries, in a report to
the S5th International Congress of Tropical Medicine and Hyglene at
Istanbul in August 1953 'Eradication of zymotic disease factors
may be the easlest, cheapest and most effective first step in reduc-
ing the prevalence of proteln malnutritlon Morbldity, malnutri-
tion, and abllity to make the best use of natural resources are,
however, so Inter-related that it 1s hardly likely that any one
measure can be applled without affecting others in the complex and,
indeed, it 1s likely that In practice several related measures may
be applled more or less simultanecusly There are good reasons for
selecting mothers and infants for speclal consideratlon in making
plans for reducing protein malnutrition in an affected comrunity
By starting in the early stages of the inrant's growth the hopes of
producing a healthy mman subject are greater than 1f attempts are
made to Improve the state of nutricion of an older already damaged
body, possibly irreversibly injured The prevention of 1llness
and the saving of the lives of infants are likely to appeal as

to the love and affection of parents, especially the
objectives those who are producing and
Women, and mora especlally
mother 4 in many communitles where protein malnutrition
rearing {ozrzlg' t;:er‘uain producers of food €rops Blologlically 1t
iz 223;3 gec’ause with increased amounts of Improved foods more
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INAUGURAL ADDRESS .
by

His Excellency the Governor of the Gambin,
Sir Percy Wyn-Harris, KCH G, WD E

Todxv 1= an niotoric 43 In the Gimbla oo 1t 15 tne flvc. t'-~«
that the territor, hac bren chosen as the recting place for o
Internati~r»l Cenferonce, nd in bi#~ir~ you  lcc~r ¢n tehalf of
the Government »nd the fecple of the C ~dla T feel wr, ccncious of
the hencur %ilch thl reetine of di-tingulshrd ~adicel sclentist 1o
ceiferring on us It s ~lso, Of cgoaree, in acknevleder—rne Of th-
v.lue ©f the reeearch on nutrltler ,n Africa whlch the | ~dlcal
peoenrch Coancll s carryine out here, an 1 ioule payv tribute te
Frofecso™ Platt who, 15 yCu know, 1 tlrectin~ thot research, .nd
vho Pas elco been the rovine spirit in tne orgmlz-tion of r-is
Corference In renatienin, this work I coild not let the occzciun
rass without referring 1150 to troce worrerc +1th Pro“esso™ Platt
«*0 have been laboarine on nutrit'on.l rroblems, cften in thr Fro-
tectorate under cenditlens of conciderable personzl die-c-fort
i1 of us in the Ga~bla pride oarscives ~n helinr 2 friendly people
«nd our welccma to ,0u todiy, 15 bo h wur™ and sincere, and ¢ 411
€0 our best to ~ake ,0ur stay mon-v us a$ ¢°nfort. ble and as ple_sant
25 our scirarat limited resources pemit ‘Linftea’ I use acvizedly,
for vou will reallze that this Cochference has tempo=artlv ncreased
our total European population in the territor; by nearly £5 per c<nt,
and such an increase does rather straln cur =ccormodition and even
ralses nutritional problems which I hope yod «l.l fInd i e Mave solved

I an very much 2ware of the amount of eXpert «na ledg- on
nutriticn which is githered in this Conference Roon this nmorning, and
I h./e no doubt that your deilberatlons on the Important ratters cn
YOUr rgzenda Paper will mark this Conference as a milestone In the
study of the problem 0f nutrition in Africa As I an addressing a
Corterence of experts ry rerarks 4111 be aimed 2t uncerlining the
Integral part your work must play in the ~eneral adnintstraticn of 2
territory 1f perranent and real progress 1s to be achieved In Africa

Many of us who have been concerned in administraticn in Africa -
prrticularly those of us who have worked In the field - have had to
grapple with food shortages hunger and even famine, but not until
corparatively recently has 1t been fully reallzed outside thenedical
fleld that once the more dramatic evidences of famine nd hunger have
been removed there remains an even more intractable problen - that of
malnutrition - 2 problen some shat different from hunger and under—
nutrition Indeed 1t would not be too much to say that the very
success that has astended efforts to remove fanine has contributed
to 2nd In some cases even created, problems of malnutrition For
example I need only refer to cassava, whilch I see 1s to come under
your deliberations at tnls Conference The Introduction o1 cassava
Into Africa as a means of combating famine has been most efficacious
In certaln areas It has several great advantages 1t will grow
in tired soils 1t 1s remarkably drought resistant and more 1m—
portant, 1t solves 1ts own storage problem by remaining in the ;~oung
until it 15 dug up in times of stress Cassava has however certain
rutritlon.l deficiencies and, wren used as the staple o* g pecple, raises
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with Mts fellows, is, after e desire for sarvival, possidbly the
raln fncentive which rikes hi= wors hard end cheerfully for the

1613 Terlods neces~art to glie hin his bare cabsistence and otrer
rint=u= coclal needs But ence reach that sadsistence level for
hrself and his fa~ily, ard orce attain the so~lal necessitles of

nts villare 130+ cuch as the acqisition of a wife, a Mouse and tre
1lke, tren 2 desire for leng periods of lelsure beco™=s, 1 sugeect,

a ~03t pomerful incentlve bacred as it 13 bv the soclel zsanctio” of
centuries ¢ rolnt 15 well 1llustrated by the well imomm phencre=
nen In Africa of the *target! worrer who latours for 2 certaln
=cnetary g£o1l ard Faving achleved that £2al lea es his occupaticn

and returs hcre,  another quite cow=en case 1s tha. of the fisher-
~an who 1f ke gets doudle tre price for his fich will catch half the
usual quantit, of fis%, get the sa-e return as defore and then sprnd
the ti=ef saved In w41t saoe Qutside observers wiald call tdleness,
2nd the African lelsure It 1s a polnt of vies cifficult for
Furopeans conditloned to the speed of tre —ode™ werld, to appreclate,
tut 1t would have been betler understood DV OuT Ow7 great-srendf.thers

I appear to have wandered a long wiy frem the cubject Of ral-
natrition, dbur I feel we ~ust erphasize that whlle tre removal of
ralputrition fre- a paople 1S & necessary requisite of permanent
advence, any real improve-ent In nutrition —ust also g0 hand In hand
with 1=provement In other ficlds, particularly education I use the
ter feducation' in Its widest sense to Include changes In methods
of agriculture, social changes {n the villages and an acceptance by
African villagers that higher standards of living require greater
output and longer hours of worx. The task of nutritlonlsts therefore
rust integrate with the work of the agriculturalist, the educational-~
1st, the redical officer and the soclolosist To sun up, ratritlion
st be a part of good governrent generally, 1f the progress which we

are atte™pting to rake in other flelds of acninistration 1s to bte
fully effective

Having attempted to stress the Inportance of Improverent of
nutrition in Africa, I will now turmn to the nature of the problen
viiich you are tackling as it strikes a layran It has long been
imos to individual doctors and medical Investlgators that the extent
of malnutrition as opposed to undernutriticn or hunger is nore
wldespread, and its effect on progress In Africa far rore serious
than was popularly believed 1 doubt, however, whether the problem
was ever brought into sharp focus until the various governments and
organizations which are represented by you Gentleren here today
undertook systematic research into nutritional problens This
correlated research In Africa 1s falrly recent and even nos Lt ray
still be considered to be {n 1its early stages Even so, one of the
Irrediate results of research is to bring increasing public attentlon
to the problem In the past rany redical offlcers working in Africa
have noticed with groding cencern 1solated phenormena of malnutritlon,
such as the prevalence of rickets in African children of those tribes
v;hich hiave core to regard milk as a cash crop rather than as a food
agrélhlédren, vhile the more dramatic evidences of malnutrition, such
v ; Ty crackled skins and pot-bellies of 111 neurlshed children

¢en observed with feeling of helpless plty by all who have come
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problems of malnutrition Unfortunately in some areas where land
has become serlously impoverished cassava has ceased to be an
auxiliary food and has become the staple Changes in diet how-
ever, are not only caused by force majeure but may be due to other
reasons, such as a new crop's proving easler to cultivate or to
reap, easler to process or cook, Or being more palatable Observers
have noted vith concern some changes In diet from the traditional
which may well be harmful For instance, traditicnally, Kikuyu
women 1n East Africa when pregnant ate one particular kind of millet
which I have heard stated contalned a comparatively high percentage
of calclum With the Introduction of maize meal that custom died
out In traditional dlets - particularly when hunger or famine 1s
epldemic In the area - there is often a falr varlety as the people
eat wild fruits and vegetables which they do not do when a suffi-
clent quantity of an acceptable staple 1s elther grown or imported
In some areas these so-called wild vegetables - for instance
nettles - are actually cultivated and eaten as part of the normal
diet The study of the dietetic value of the wild fruits and
vegetables traditionally eaten might, I think, be a profitable field
0" Investigatlon

It is Interesting to record that about 18 months ago in this
territory we became alarmed at the manner in which baboon and wild
plg were solving their own nutritional problems by devastating the
farms of the Protectorate, and as a result of a continuing and
intensive campalgn we have reduced thelr numbers by some 50 000
baboon and 25,000 wild pig This campalen, besldes reducing the
damage to cultivated farms for which we had hoped, hag provided an
interesting luman nutritional by-product in that several districts
have reported with approbation that this season there is a large
harvest of traditional forest fruit and vegetables which would
otherwlse have been eaten or destrayed by baboon

Speaking as an administrator 1t is not altogether clear to what
extent progress 1s retarded in African rural areas by malnutritiocn
and how much can be attributed to lack of Incentive and other soclal
causes I myself think it is Impossible to dissect the effect of
malnutrition from the other causes of retarded progress in a partlcu-
lar people, but it is certaln that where serious undernutrition or
malnutrition is wldespread, then education, the application of other
techniques or even important incentlves - such as the increase of
money income - cannot alone sustaln permanently a people above the
bare subsistence level Therefore a reascnable nutritional standard
i{s one of the requisites of lasting advance in other fields

on the other hand 1t 1s I think, more than doubtful whether
the removal of malnutrition by 1tself can be an incentive suffl-
clently powerful to make any rural African community Increase lts
cutput, by which means alone the maintenance of proper nutritional
standards would be economically possible

Everyone acquainted with Africa 1s aware of the value that the

h to say that the
ces on leisure, and 1t is not too mucl
g:;iiinrg}-ame long perlo:‘ls of leisure when an African sits and chats
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The general consensus of opinicn Seems to be that bwishlorkor
15 probably due to 8 deficlency of proteln in the dlet glven to
children after weaning The disease Is serious not cnly because
erowth 1S retarded or even because In severe cases the chlld dies,
but because qulte probably permanent damage may be done to organs
such as the liver and heart of those who curvive Kwashiorkor is
regarded by scre as possibly the rost important nutritional disease
of the world both as regards frequency and Severity and 1t may well
affect the working capacity of entire cor~unitles Wille there is
not yet sutficlent statistical information or even agreerent andng
experts to make a pronouncement on the subject, it {s clear that if
permanent danage 1s done even to a camparatively small proportion of
an African cor-unity, that comnunity is going to find 1t nore diffi-
cult to support a reasonable standard of living - a standard which
they have already got to improve to be considered satisfactory I
toink it fair to say that the incidence of kwashiorror, 1ts actual
erfect on the efficlency of adults who have suffered from {t In
childhood, and even its cure In sesvere cases, are still imperfectly
unde~stood, and while great strides have been rade In treatment
further recearch 1s still required to establish the extent of
rerranent danage in the severe cases vhich do not die That of
ccurse 1s the research side of the problen to which rany nutritien
experts present at this Conference have centributed so rach There
remalns the problem of preventing kwashiorror and indeed improving
nutrition generally 1o cne ,oint ~f attack can alone be effective
and many weapons nust be used 1f raterial success 18 to be achleved
One essentlal Is of course that the African himself rust have a
nowledge of the necessity for a balanced dlet and desire to achleve
1t Possibly the rost fruitful approach may even dbe through this
very dlsease kwachiorkor The African has more than his fair
share of that most delightful of human traits - a love of chlldren -
and I belleve that when African parents realize the benefits to their
children of a balanced diet gnd the penalties of smlnutrition, there
will then ve a poserful incentive to obtaln that diet For that
Teason we rust all welcome the increasing work in child welfare and
the education of African mothers which is taking place throughout
the Continent Quite clearly too 1t is desirable that children In
school should be taught the value of a balanced dlet and be trained
to accept unusual foods

In addition to the educational problem, and I have referred
only to two aspects of 1t, there must also be the means whereby a
comminity, knowlng the necessity for a balanced diet, can obtain it
This 1s possibly” one of the hafdest nuts to crack because in the
long mun a community can only get out of 11fe what it puts into it
and because also crops which have the necessary nutricnt content
will have to be grown, this may prove to be a serious problem in
those places where poor soll climate, over-population or other
adverse factors have already forced the people from more nutritious
¢rops to such crops as cassava Furthermore, foodstuffs when grown
must be made palatable and acceptable Any alteration of feeding
hablts in a people is difficult at the best of times and this 1s
particularly true in rural communities I have satd that the
shortage of protein 1s thought to be 105s1bly the cause of
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in contact with them But 1t 1s only comparatively recently, and
due almost entirely to the researches of medlcal sclentists, many of
whom are in this room today, that the possible implications of mal-
nutrition have been generally realized It 1s now being regarded
with increasing concern in wide circles Not only has the London
newspaper The Times devoted an article in 1ts last Querterly Review
of the Colonies to nutritlonal problems in Africa, but articles by
medical sclentists in the British Yedical Journal of October last
called forth a leading article in the Manchester Guerdian on the
sub)ect of kashiorkor It 15 clear from the bibllography attached
to the report 'Fwashiorkor in Africd ~ published in the Food and
Agriculture Organization's Nutritional Studies Serles and in the
Monograph Series of the World Health Organization — that this Interest
in the nutritional problem of Africa is widespread among all govern-
ments and people concerned In Africa, and that many medical sclentists
of many nationallties are making valuable contributions to the common
problem It is onhly necessary to point to this Conference as an
excellent example of the common interest in the matter and of how the
United Nations Organlzation and other world organizations can co-
operate with representatives from African territorles

I must confess that until quite recently I had never heard of
kvashiorkor, tut as 1t 1s held In some circles to be one of the most
widespread nutritional disorders and as discussion of 1t will take up
a conslderable part of the time of your Conference, I think it would
be of help to those who are present at this opening address, but who
are not members of the Conference, to understand something of the
nature of the problems which you are tackling, 1f I were to glve a
short explanation of this particular disorder and 1ts possible effects
on the health and happiness of African communities You who are
experts in the matter will forgive me, therefore, If I trespass on
your time for a few moments I must confess that I have borrowed
very freely from the articles which I have mentioned -~ and probably
even from yourselves

It appears that ‘'kwashiorkor’ Is a West African term - from the
Gold Coast I think - and refers to the reddish tint of the hair of
African children, which was known to Africans to occur 1n certaln
children Just after the time of thelr weaning It was first re-
ported in medical literature about twenty years ago and 1t was
observed that 1t was generally assoclated with symptoms of severe
malnutrition — SO severe that death was not unusual in advanced cases
Since then the same or a similar disease pattern has been described
in East Africa, 1n South Afrlica, In the VWest Indles, India, Central
Europe, Egypt and Brazil Disorders caused by malnutritlon in
children have been given many different names but, generally speaklng,
experts are coming to apply the term 'kwashiorker' to what 1s thought
to be a recognlzable disease patlerm which occurs In children shortly

have been weaned Some of the signs recognized by

after mey d wth the swelling of the legs and the
A ar: x;eacl:glec angrdomiserable condition of the baby In extreme
5;2:?1)11% dfsease can be fatal even whnen under treatment
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1 have tried, Gentlemen, in ny address to surmarize the Import~
ance to this continent of the subject of your Conference, a subject
in which all of you ars erperts, and would wish you every success
in your discussions znd express my Sense of privilege in addressing
you this morning

1 have pleasure in declaring this Conference open

professor BIGWOOD replied on behalf of Delegates to the
Cenference

*Your Excellency,

On behalf of my colleagues of the varfous governmental
delegations attending this Conference, I have pleasure in ex-
pressing our gratitude for having been invited to come to the
Gambia with a view to discussing nutrition problens of rutual
interest in Africa

We feel indebted to Her MaJesty's Government in the United
Kingdon for acting as host, on the oc.asion of this Second
Inter-African Nutrition Conference of the CCTA, giving us
thereby the opportunity of holding our meeting In their well
kown scientific and experimental fleld station in British
West Afrlca

We all feel very grateful to you, Sir, for having seo
kindly honoured us by openlng our first session today, we want

to thank you most heartily Your gesture was a stimulating
one for us

The rirst CCTA Nutrition Conference was convened by the
French Government at Dschang In the Caméroons in 1949 It wes
a great success and has proved to have served a most useful
purpose It gave to those who are in charge of Improving food
habits and food supply, of promoting research in nutrition and
related health problems In those parts of the world where they
are heavily loaded with difficulties, the opportunity to con—
tront one another with their ideas and findings, to get in
closer contact, to be personally known to each other and to
work In more intimate co-operaticn When sclentists devote
their efforts to the study of problems which require their
long-standing presence in such remote parts of the world as
Central Africa, the lack of real and greatly needed contacts
with the sclentific world is inevitably badly felt In this

respect too, conferences like the one we are attending today
serve an essentlal purpose

Judging from 1ts agenda and programme we feel confident,
Sir that the present symposium will prove to be equally
stimulating to 21l those who have been Invi*ed to attend 1t

We have heard a lot of the Medical Research Council's
Fleld Unit in Fajara and know of the excellent work that has
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hashiorkor This immediately ralses the question of fishing
industries and otner sources of proteln There has always been a
shortage of meat in Africa but an alteration of the attitude of the
African towards cattle farming would go quite a long way to solving
this particular aspect of the problem Indeed, a whole range of
problems is integrated with this question of nutrition, and I have
only touched on a few

This problem of malnutrition is of consequence in the Gambla
3ince the opening of the century we have not been self-supporting
in foodstuffs .nd have relied on a cash crop ~ groundnuts Because
of tnis many villages go through a perlod during the rains known as
the hungry season' and as you will learn at this Conference, that
period corresponds with the mest unhealthy season of the year and,
altrough we do not usually get famine, severe undernourishment and
distress is quite common The Government 1s trying hard to abolish
the hungry season and 1s pressing with all the means In i1ts power a
policy of growing more feodstuffs We have problems of soll im-
poverishment, local ovir-population in a few areas, and Indebtedness,
but nevertheless during the last two years we have made conslderable
strides - particularly In the cultivaticn of peasant rice The
subject of thls Conference is therefore one which 1s well fitted to
be discussed in the Gambla

This 1s a conference of representatives of the Commisslon for
Technical Co-operation In Africa South of the Sahara and we have
delepates here from the Belglam, French, Portuguese and British
territories In Africa, together uith delegates from the Metropolitan
countries, the Unlon of South Africa, Southern Rhodesla and the
Sudan It 1s a matter of great regret to us all that Liberia has
not been able to send a delegation

But 1n additlon to the delegates attending the Conference we
have distingnished observers taking part who represent many member
countries of the World Health Organlzatlon and the Food and Agri-
culture Organlzation of the Unlted lations We also have present
with us today observers representing the International Children's
Centre and the Sclentific Councll for Africa I welcome this
evidence of real international co-operation In a fleld which 1s so
important not only to the people of Africa, but to human welfare
generally

1t may Interast our visltors to learn that we have representa—
tives here today from more than a score of countries and territories
including sustralia Belglun, France, Hait!l, Indla, Italy, Portugal,
the United States of America and of course from the Headcuarters of
the Food and Agriculture organization in Rore and the World Health
Organization In Geneva

£ thanking the World
would like to take this opportunity o

Heall:l{l oOrganization for the generous help 1t has glven to this
Conterence in the form of clerlcal assistence, Interpretatton
facilities and other assistance
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The African Reglonal Office of WHO felt that nmuch good night
cc~e out of the present gathering of sclentlsts and practical ren
WHO was always concerned first and foremost that the schemes 1t was
requested to support should be practicable and that any enterprise
undertaken should be such that the Territory concemned could carry
out the follow-up after WHO withdrawal

In the matter of nutrition, therefore, he earnestly hoped that
the recorendaticns arlsing from the Conference, taking into account
technical, cultural and anthropological considerations as well as
purely medical ones, would lead to the best possible use of the
money contributed to his organization by the Governments whose
delegates were gathered round the table

Dr AYKROYD expressed appreclation of the opportunity given to
the Food and Agricultural Organization of the United rations (FAO)
to be represented at the Nutrition Conference of the CCTA, and
thanked the Governrient of the Gambla for 1ts hospitality towards
delegates FAO In cormon with WHO was happy to be assoclated with
the CCTA in the present Conference, the results of which would be
of great value to the Joint Expert Comittee which was later to
consider on a world basis the problers which the present Cenference
was to exanine with respect to African territorles

He expressed his personal pleasure at belng able to represent
FAO at the present Conference because he had particlipated in the
earlier Conference on nutrition problens in Africa held by CCTA 1n
1948 at Dschang Since then FAO had co-operated with WHO 1n making
the survey of kwashiorkor in Africa, which was carried out by
M Autret of the Nutrition Division of FAO and Professor Brock.
FAO attached great significance to the present neetings which it
felt should lead to Important and far-reaching resultis FAO 1tself
was particularly interested in the problem of prevention He felt
he could say on behalf of hls own Organization and indeed of every-—
one present, that 1t was a great encouragement to know that His
Excellency was so keenly aware of the nature of the prodlems which
lay before the present Conference

The Secretary invited nominatlons for President from the

Delegates of those Metropolitan and Territorial Governments who were
members of the CCTA

Professor CAMBOURNAC proposed that Professor Platt be appointed
President of the Conference

Professor BIGWOOD seconded the proposal

Professor PLATT was elected President by acclamation and took
the Chair

The President said that he accepted with the deepest apprecla~
tion the honour his colleagues had conferred upon him This was as
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been golng on there under the guidance of our colleague and
friend, Dr Platt We should be grateful to hlm If he would
kindly convey to the Medical Research Coun~{1 our sincere
thanks for having planned with hlm the organization of this
meeting in Fajare We want him persenally to share our thanks
with taem Under such ausplces we are confident In the suc-
cess of thls gathering 4s I was listening to your speech,
5ir, 1t occurred to me how gratifylng it must be for those who
are eng.ged In thelr studles in this sclentific centre to
realize that the high avthoritlies governing thls part of the
world are so well and so ¢learly aware of the baslc aspects of
the sclentific problems concerned and of thelr economic and
social Implications Apart from those of us who are engaged
in the study of African nutrition problems elther in thelr
European laboratorles or directly in Africa, we are privileged
in having also with us prominent colleagues working along simi-
lar lines In varlous other parts of the world They are not
only known to most of us but they are personal friends of many
of us within the nutritionistet international community It
i1s with pleasure that we greet them here I am sure I am
volcing the feellng of all of us who are gathered here, in
assuring you, Sir, that our gratitude 1s deep our pleasure is
genulne, our confldence in the usefulness of such meetings is
great and so 1s also our geslre to bring our full share to the
common effort towards constructlve co-operation '

Lt~Gen DsUBENTON sald trat It was a great Dpleasure to him to
be able to be present on behalf of the World Health Organization at
the present Conference He expressed his gratitude to the birector
of the Fleld Research Statlon, to the Unlted Kingdom Colonlal Office
and, particularly, to the Governor of the Gambla He added that the
expert Committee of VHO which was to meet immediately after the end
of the present Conference was very grateful for the Invitation ex~
tended to 1t to make use of the facllitles prepared for the CCTA
Conference

Qutlining the events which had led up to the convening of the
present yoint conference, he said that the Expert Committee of WHO
had decided In 1949 to ask Professor Brock to conduct & survey of
the incidence of kwashlorkor in African territories With the co~
op.ration of the Food and Agricultural Organization of the United
wations (FAQ) that survey had been completed In 1950 In October
1050 the Director oi the Africa Reglonal Office of WHO had included
ap ltem In the 1952 Budget to be devoted Lo a conferenceé of experts
which was to examine the survey Meanwhile 1t had become known
that the CCTA Intended to convene a Conference on Nutrition
subsequently for the sake of ecanomy and concentration of effort
1t had been decided to run the two meetings consecutively making use
of cormon facilitles It was In this way that the present meeting
had come about It was, therefore, particularly gragl}l;ymg for him
to take part in a conference on problens of a kind wh cf :«;ge of
particular nterest to "1e Peglonal Office for A“icaigom le
those of malnutrition and 1ts eftects in African lerr. es
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CLINICAL FEATURES, DEMOGRAPHY AND HOSOGRAPHY

Chatrrun  Professar A As Moncrleff

9

CLINSCAL ASPECTS OF KWASHIORKOR IN FRENCH WEST AFRICA
by
A Raoult

Huch work has been done on nutritional diseases in French West
Africa during recent years, particularly on the problem of
bwashiorkor In the research on this subject the hospital physi-
clans in Dakar and the investigative body of the Anthropological
HMission on food and nutrition have taken part, assisted by the

Pasteur Institute in Dakar and the Transfusion Centre of French West
Africa

Bergeret2 has given a clear statement of the problem with a
historical study and a clinlcal picture of the disease as 1t 1s seen
in Dakar His description only differs from other now well known
descriptions in regard to the frequency and often the severity of
the mucocutaneous lesions He notes two main characteristics
fatty liver, the fat being predominantly in the perilobular reglon,
and atrophy of the mucosa of the small intestine

Aetlologlcal factors are considered The dietary of children
was deflicient In animal protein with carbohydrates predominating
and usually the same as that of the adult (mainly rice, millet or
malze) with different fatty foods added according to the reglon,
this food was Indigestible for the weanling There was at first a
slight protein deficlency which was later aggravated by the lack of
digestive enzymes caused by chronic enterocolitis The increasing
amino-acid requirements for growth, and parasitic intections, parti-
cularly malarla, further aggravated the situatlion Thus,
kwashiorkor in Dakar appeared mainly as a deficlency disease condl-
tioned by disordered digestion, itself caused by faulty dlet
Bergeret conslders the only valid therapy to be & good milk dlet
with easily assimilated protein added and the Injection of human
plasma The mortality In severe cases was 80 Der cent, but 1t was
brought down to 20 per cent when the minor forms of the disease were
diagnosed early Infections and parasitic diseases appeared to
have an important effect upon the high mortality rate

Shortly afterwards, Bergouniou and Tremolseres® also made a
general review of the problem and presented thelr contribution to
the study of fatty degeneration of the liver in the African child
They state the position of this disease in relation to cirrhosls and
primary carcinoma of the liver in adults They draw a detalled

clinical picture - now classical - which may be summarized as
Tollows
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His Excellency had said, an historic occasion, 1t was for him a
rewara witlch he would always treasure He wished to acknowledge
the help of his staff, past and present, both In the Gambla anc in
Lonaon, in establishing the MRC Research Station, and In bullding
up the reputation of 'MRC Fajara', of which he and his colleagues
were proud and for which they were so jealous He was particularly
glad of an opportunity to thank the members of the African staff of
tne Station for thelr loyal service - most of them had been there
for the greater part of the short 1ife of the Station Delegates
would, he hoped, enjoy th~ir willing, happy aid during the Confer—
ence An Important factor ln all the work of the Station had been
the co-operation of members of the Gambla Government - particularly
the staff of the Medical Department — but most Important of all had
been the trust placed In the staff by the Gambian people In the
villages In which they had worked

He was glad to have the opportunity of adding his thanks to
those of his colleapues for Hls Excellency's welcome to them today
They were all pleased that SO many interested in the problem of
malnutrition In mothers, Infants and children in Africa and else-
where 1n the world had been able to meet to discuss the subject

It was lnevitable that there were some whom they would have
wished to have had with them but who, for various reasons, could not
be at the Conference or at the Joint Cermittee of the World Health
Organization and the Food and Agriculture Organization

He had incdeed hoped that the former Secretary of the Medical
Research Courcil, S51r Edward Mellanby, might have led the United
Kingdom delegaticn Many of those present owed a great deal to his
Inspiration and leadership and the President thought they should
know that without hls help ~nd Interest the Research Statlon would
not have been established He was sure Sir Edward would wish hin
to express his regrets at not belng able to accept the invitatiocn to
attend thls Conference

The subject of the Conference was malmutritfon Iin infants and
young children, and in mothers in so far as it affected that of
thelr offspring The various sligns ana symptoms of dlseases due to
malnutrition in Infants and young children would be examined  the
changes geeurring in the tissues of the body in malnutrition would be
studled the evldence for effective treatments would be scrutinized
and it was hoped that the ways and means by which the common kinds
of malnucrition might be prevented would be explored

He was sure his colleagues would all agree with him that the
present was a most opportune time in the history of the subject to
meet for a discussion Indeed 1t was only recently that enough
had becone known about the kinds of malmutrition still prevalent in
Africa, in parts of the imericas Burope and Asia, to enable those
cmcer‘r'led to conterplate making substantlal progress in the under-
standing of thelr subject with hope and confidence
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age of two years or rore, tut the flaccld breasts of the rother pro-
duce only a yellowish 1iguid without ruch nutritive value e
the child is about eight renths old, the rotber beging to rare It
ingest carbohydrates to which are very soon asdded various sauces
Their co-position varles according to the district, and a distine-
tion is made between cereal eaters (nillet, sorghum, fonlo In the
for of couscousk, &nd rice) in the town of Dakar, and those In the
forest areas who eat cassava, cweel potatoes and taro According
to the district, place and race, the sauces may contain (a) oll-
centaining foods  groundnuts and gourd seeds (pounded) (b) red
paln oil, and olls fros shea nuts and cotton seeds (¢) condirents
and rucilaginous products {d) fr. h \egetables (e} frech or dricd
fish, and occasionally dried reat Very little cowts nilk is
ta¥en except by the pastorzl Peuls The food given to the African
child seems In general to be unsuitable, except the 'rouy’ (a fer-
nented millet pap) of the Wolof tribe

The authors give a general revie« of the pathogenesis of the
hepatic leslon, with speclal conslideration of the deposition of fat
in the liver Tre various foms of treatient are enurerated in
the light of the results of anlmal experirents The appearance of
the pancreatic lesions is similar to that observed by véghel,!
et al1® e rechanicn of oedema caused by faulty rutriticn is
recalled, the varlcus types of rucocutaneous lesions are atirituted
to vitanin deflclencles

Deficiency of vitanin A as such In diets in the Dakar reglon is
undoubted The occurrence of carotene deficiency 1s less certaln,
there nay, however, be i-npaired absorption or retention by the liver
There 1s certainly 2 deficlency 1n rivoflavin and pantothenic acid
nicotinanide deficlency 1s less probadble Thus 1t seems certain
that while some slgns of avitaninosis are due to dletary deficlency,
others are due to deficlencies in the digesticn or utilization of
the dlet, vhich are secondary to the hepatic involverent

Diarrhoez 1s linked to a deficfency in the pancreatic or other
digestive enzymes Under such conditicns mnillet couscous 1s Im—
perfectly digested

In the vies of these zuthors, the detemining cause of the
syndrene 1s the relative or absolute deficlency in lipotropic
factors, to whlch are added the effects of rultiple avitaninoses
Serlous develofments occur vwiien there 1s a lack of balance in the
diet between carbohydrates and fats on the one hand and proteins on
the other, «ith a high calorie ratio to which the level of the
1lipotropic factors Ingested no lenger corresponds

These authors also reccmend the use of skirmed mlly powder ar
acldified partlally skirmed milk, and plasrma transfusions

They surmarize their work, which also Includes a study of

erperimental clrrhoses and carcinora of the African 1iver, In the
following manner:

* The grains redured to meal wlated and the
The Eralns rec gran n flawured by steaning
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(a) dlscoloured hair, modified in texture

(b) discoloured and fraglle skin with multiple leslons

(c}) oedema of the face and extremities, partly masking the loss
of welght of the patlent

(d) a large, fatty liver with a deficlency of all digestive
secretlons

(e) loss of blood proteln, particularly of the serum albumin

(f) fatty llver, shown by bilopsy, and degeneration of the
pancreas as well as fatty liver shown by necropsy

(g) such severity of the conditlon that the leslon seemed to be
irreversible

(1) considerably retarded growth in all cases

These authors present a historical study containing the varlous
names given to the dlsease, and showing that 1t 1s distributed
throughout the tropics

In a chapter devoted to the variable characteristics of
kwashiorkor, they stress the fact that different authors have not all
seen kwashicrkor 1n the same form There were intermediate types
between the severe cases at the Central Hospltal at Dakar and
Waterlow's1® cases showlng only fatty liver There was in different
areas considerable varilation in the skin manifestatlons These
manlfestatlions were the expression of secondary avitaminosis or of a
deflclency in some aminc-acld Dlarrhoea and steatorrhoea which
were always seen In patients in Dakar were not invariably found else-
where Sometimes the patlents dld not have discoloured hair
Thus, the only Invariable characteristic appeared to be fatty degen=~
eration of the liver, which was sometimes the only sign of the disease
although the term 'kwashiorkor' continued to be applled to it
Degeneration of the pancreas was mentioned as being probably the
original leslon, but it has not yet been systematlcally studled in
Dakar Laboratory examinations showed Increased basal metabollism,

a low level of serum albumin, and a relatively high level of & and
Y-globulins, glving an inverse serum albumin globulin ratlo

There was Increased llpaemia (of neutral fats) and a slight reduction
in phospholiplds All the liver tests showed abnormal reactlions

In discussing aetlology attention is drawn to two hypotheses
which have developed, the first attributing the disease to vitamin
deficiency and the second to a protein deficlency, various authors
seem to have agreed on the second, but Bergouniou and Trémolleres
point out that the two vlews are not mtually exclusive in view of
the relationships and links between vitamins and protelns Protein
deficiency would inevitably cause a deficlency in lipotropic factors
and in vitamins of the B complex They consider that digestive
troubles are secondary to lesions of the digestlve glands, particu-
larly of the pancreas

ing methods among

hors then consider the different wean

T::sagfld among the various Afrlcan groups The African child
Elhsxrzg:ned ruch later than the European, belng breast-fed until the
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Local characteristics seemed to be due to the diversity of
clinical forns among which, in addition to those due to nalnutrition
alone, could be distingulshed (a) forms concurrent with (1) para-
sitic infestations, either of the intestlnes (ascarlasis in one~
third of cases), or of the blood (Plasrodsur falciparum malarta in
one-third of cases), and (11) infections, particularly otoantritls,
pneuwrcnitis and tuberculosis, (b) forms secondary to a prirary
tuberculous infection, severe malaria, or severe whooping-cough,

{c) latent forms, showing, In 5O per cent of the cases, flibrosis of
the penereas, shrinking of the exverine glands, or hyperplasia of the
1slets of Langerhans The forms of steatosls of the liver in
conditions clinically different from f{ran¥ kwashlorkor showed a
difterent distribution of fat which 10 tires out of 13 was predonin-
antly centrilebular rather than perilobular

flon-treated cases tended to be fatal as a result elther of sove
intercurrent infection or of general debillity Cases treated
sufficiently early showed rapld decline of the oedema, and healing
of skin leslons, although the dlarrhoea responded more slcwly The
surest sign ot approachlng cure was an improvement in mental cutlook

Caratn and Pierchon® made histological exaninations of rmaterilal
from 34 necropsles and found that the hepatic and pancreatlc lesions
were very similar to those observed by WaterlowlS, Hartz 13 vVeghelyl
et al 18 and Daviesil

In the pancreas there was constant exocrine gland atresia
resulting in a pseudo-lymphoid appearance, and In one-third of the
cases the 1slets were hyperplastic There was 1ncreased connective
tissue in 50 per cent of the cases

The authors outline a pathogenesls of kwashiorkor based on
electlve involvement of the pancreas with insular hyperplasia and
New growth of beta ¢ells affecting the alpha cells They suggest
that there 1s hyperinsulinism and a deficlency in llpocaic hormones

In the liver, excess fat was absent In up to 15 per cent of the
cases, In spite of pancreatic involvement In mild forms the fat
infiltrated only the peripheral cells of the liver lobule In
severe forms the entire lobule was Infiltrated, but the fat was pre-
dominantly periportal The cell nucleus appeared unchanged The
connective tissue was examined by silver technlques Fifty per cent
of the cases showed hyperplasia of the precollagenous interlgbular
retlculum and sometlmes a slight increase of the connective tissue
of the blllary-portal tract Falrly frequertly the kidneys were
found to have more or less heavy deposits of fat In the cells of the
convoluted mitules, the degree of severity of this steatosls followed
that of the liver There were very varilable changes in the supr.-
Tenal glands T skin was not very closely studled A paper
on skin lesions by Berte? 1s givenelsewhere in this Report



40 CLINICAL - communications

(2) ‘¥washiorkor 1s a mallgnant and rapid form of nutritional
cirrhosls which appears in the African Infant at weaning

(b) this clrrhosis 1s due to a deflclency In the infant's dlet
of the lipotroplc factors necessary for the normal meta-
bolic functions of the liver

{c) a cure can only be effected by contlnued treatment with
high protein diets, providing 6 to 7¢ of proteln per kg of
body welght daily

(d) certain abortive forms of kwashiorkor exist which may be
the cause of a certaln number of adult cirrhoses if the
lack of dletary balance is centlnued

(e) the defects of the dlet of the majority of Africans in
French West Africa, with the animal protein deficlency
involved, are sufficlent to explain the majority of post-
weanlng cirrhoses

(f) these nutritional cirrhoses are the basls of most cases of
carcincma of the llver

Bergouniou later continued his Investigations of the nutriticnal
state of the French West African population, studying two very dif-
ferent areas the Upper Volta and the Cape Verde peninsula ¢  He
found

(a) there was no kwashlorkor in the part of the Upper Volta
surveyed

{b) kwash.orkor occurred with varying frequency in the villages
of the Cape Verde penlnsula, where the dlet very early in
life was plentiful but too rich in carbohydrates and un—
suitable for infants, It was also too rich in lipids,
particularly groundnut sauces and groundnut milk, In the
villages most affected, too much indigestible fish was
consumed

{c) malaria was very frequent in the Cape Verde peninsula but
no more frequent than in the Upper Volta where the diet
was balanced but excessive

Studies were continued in Dakar in 19512 by the paedlatric
service wrich I directed, these studiesS.9 15 were two-fold In
purpose  (a) to obtaln yet more clinical, aetlological and histo-
logical Information, particularly concerning the pancreas, which
had so far been little studled in Dakar and (b}, to contimie
therapeutic tests

Pierchon’s15 thesls deals with observations on 78 patlents
The usual clinical signs seen at Dakar were at the onset,
dlarrhoea resistant to all treatment, and frequently steatorrhoea,
and, at full development, very variable enlargerment of the 1liver
He has described the mucocutaneous lesions and detalled studies of
the appearance of the hair, from which 1t 1s apparent that the hair
of the African child suffering from any severe chronic condition

turns red
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Lecal characteristics sec=2d to be due to trs diversit, of
elintcal for~s among wileh, 1n addition to trose cue 16 milritmitics
alone, could be distinguisted (a) forms corcurrent with (1) para-
sitic {nfestaticns, eltha= of tre Intestines (ascarlasls In cna-
third of cases), or of the dlood fPlas=odiuw= falcigar— —alaria In
one-third of cases), and (11} infectlons, particularl, otcantritls,
preuronitis ard tuverculosis, (b) fom=s secondary to a pri=ard
tuberculous Infectien, severe rmalaria, o~ severe woopirs-ccuch,

(¢) latent tor-s, stowing, In S0 per cent of tha cases, flvrosis of
the pencreas, sirinting of the excerire glands, or hyperplasiaof Je
1slets of Langerhans Tre for+s of steatosis of tre liver Ir
conditions clinteally different frcm frank kwashforzo~ s-cwad a
Aifferent dlstritaticn of fat which 10 tirss cut of 13 was predenin~
antly centrilebular ratber than perllobular

Non-treated cases tendsd to be fatal as a result either of scm2
intercurrent Infectlon or of gereral debility Cases treated
sutficiently early s™cwed rapid decline of tre cede—a, and heallrg
of skin leslons, although the dlarrhoea respended —ore slcwls The
surest slgh Of approaching cure was an {~prose~ent Iin —ental cutloos.

Carain ard PierchonS rade histolozlcal exarinaticns of =aterial
fron 3, necropsies and fcund that the repatic and parcreatic leslcns

were very sinllar to those observed by WaterlcwlS, kartz 13 Verelyl
et al 18 and Dartesl?

In the parcreas there was constant exccmins gland atresla
resulting In a pseudo-ly-phoid appearance, ard in cne-third of thre
cases the 1islets ware hperplastic There was Increased conrsective
tissue in SO per cent of the cases

The autrors outline a pathogenesls of kwashiowrkor based cn
elective involversnt of the pancreas with insular hyperplasia ard
ne« grewth of betz cells affecting the alpha cells Trey suggest
that there 1s hyperinsullnisn and a deflclenc, in llpoczlc hor-cnes

In the l1/er, excess fat was absent In up to 15 per cent of the
cases 1n splte of pancreatic insolve—ent In nild forrs the fat
Infiltrated only the peripheral cells of trhe liver lobule In
sesere forms the entire lobule wis Infiltrated, but the fat was pre—
deninantly periportal The cell nucleus appeared unchenged Tre
connective tissue was examined by silver techniques "lfty per cent
of the cases srawed hyperplasia of the precollagencus interlcbular
reticulun and scnetires a slight increase of the connective tissue
of tre billary-portal tract Falrly frequertly the kidneys were
found to have ore or less heavy deposits of fat in the cells of the
conveluted nitules, the degree of severity of this steatosis followed
thar;lofgltni livex"n‘ There were very varlable chan7es in the supr.-
Ten ands ¥ SKIn_wWesS NOL very clos g o
o1 skin lesions by Berte”? is glvene{}senr-r?{n I?Ill(ljéegevorg pazer
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The dlsease occurred from August to February, was particularly
prevalent during the four months of the ralny season and reached a
peak In September to October Thls is also the time of seasonal
malaria in Dakar and the perlod when the proteln intake 1s largely
from dried fish The greatest number of cases occurred about the
age of 18 months

The dlet was also studled by Raoult and Pierchonl5 and the
wark of Bergeret and Bergounlou confirmed The disorder was con-
sidered to be due largely to the fact that the mother's milk soon
becomes insufflclent and is too rich in fatty substances, contaln=
ing 4 7g per cent of lipids, as opposed to 3 5g per cent among
Curopean women 1n Dakar African children always pass fairly
abruptly from the breast to the adult dlet of rice or millet
couscous, with sauces, fish, or more rarely, meat The lack of
balance between carbohydrates and proteins, rather than a true pro-
teln deflcliency, 1s held to be the cause of the dlsease The dlet
of the Cape Verde chlld frequently contalns a theoretlcally suffi-
clent quantlity of protelns which seem to be badly absarbed,

certain flsh appear to be badly tolerated by the young The
question 1s ralsed whether certaln specles of fish might contain
antl-enzymes {antimetabolltes) In Senegal, the groundnut might
be responsible, experimental cirrhoses have been induced with a
dlet of groundnut cakel

Therapy with androgens and skimmed milk comblned 1s discussed
and the results obtalned are glven Mentlon is made of various
tests with cortisone pregnenlnolone acetate, and aureomycini®

It has not been possible In the Dakar laboratories to study
the pancreaticenzymes. Schachmann's test, although convenient, has
proved Inadequate

The work in hand at the moment includes systematlc examination
of the llver blopsies from children of different ages, this Is
pelng done under Professor Senecal at Dakar Central Hospltal
Systematic X-ray studles of the bone structure of his patlents have
revealed a nurber of Interesting points and show the frequency of
osteoporosls

in the field, an experlmental centre has recently been

established at Popenguine for the purpose of conducting 2 continued
and thorough study in one area where between 10 and 20 per cent of
children of weaning age suffer from kwashlorkor and where various
signs of malnutrition are seen up to the age ol 12 Or 13 Yyears
As a parallel measure, some 1,500 children are belng treated with
skimmed mllk  they are followed up at regular intervals and their
historles are recorded This measure is very well recelved by the

opulation At the same centre, treathment tests are being made of
ph use of skimmed milk alone, milk and androgens, and the aamini-
;cianlcn with powdered milk of 2 new product whicrixmhz;d l;i:rex‘:sed
for veterinary purposes and which contains the animal D:
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tactor and is composed of cyanocobalamin (vitanin Bjyp), aureonycin
and procaine penlcillin It 1s still too early to publish the
results which, however, appear to be favourable 50 far, but we can
show scme case historles Our studies on lactating women are still
proceeding

Wnile the laboratories were still getting under way, it seemed
t0 us preferable to establish general findings before studying any
particular category In that light we contribute the work of
Linhard et ali3 on proteinaenia and calcaemla in the African of the
Dakar reglon The work of Bergouniocu on dietary studles in Upper
Volta and on Cape Verde complements that of Pales and his co-workers
Auffret and Tanguayl4

Most of the food products consured in French West Africa, and
particularly those of vegetable origlin, have been analysed In diet-
ary tables by Randoinl6 and are reported in publications of the
Anthropological Mission Busson et al © have analysed fish of the
Senegal coast We still need more equiprent and qualified staff to
be able to cover French West Africa In our investigatlons and to
carry out the necessary blochemical research

The true inclidence of kwashiorkor {n French West Africa is
still not kmown  We do, however, kKnow that, while it s the excep-
tion in some areas, 1t 1s very prevalent 1ln Dakar and in certain
daivisions of Senegal where the part it plays in the general inrfant
mortality rate is far from negiigible, but we should be careful not
to generalize We have the lmpression that in French West Africa
the problem 1s largely a local one on quite a small scale and must
‘be solved in each territory by different means

The example of the chlldren of the Lebous fishermen shows that
the aetiological problen 1s far from simple It 1s not merely a
questlon of a total deflclency in animal proteln, it 1S frequently
necessary to interpret a complex of condltloned deficlencles

It seems Impossible in our terrlitorles to eliminate the high
incidence of malaria which must preclpitate accldents when the
dietary balance 1is precarlous

Kwashiorkor 1s a syndrome of which the clinlcal signs may be
Independent of each other and difficult to define Hepatlc and
pancreatlic leslons, which are fundamental, are the end result not
only of dietary disequillbrium, of starch dystrophy ('dystrophie
des farineux'), or of exaggerated intake of liplds and carbohydrates
by Africans In certaln reglons, but also of a series of attacks on
the pancreas, the liver, and very probably the endocrine system
A serles of stresses, occurring at the time of maximum growth, Seems

to help to precipltate the disequilibrium in protein 1n African
children
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I feel, therefore, that In French West Africa the problems of
nutrition and those of malaris and the numerous other parasitic
infestations are Inseparable Qur dietary problem is not - or, at
any rate, does not seem to be - always very acute, but malarla is
rife everywhere and 1t 1s Just as necessary to treat and prevent
malaria in a child as it is to nourish him properiy in order to pre-
vent kwashiorkor
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UNDERNUTRITION ARD KWASHIORKOR IN UBANDA
by
He € Trowell

My colleagues and IMave attempted to summirize ourzkfogleage
concerning the disease of kwashiorkor as seen in Uganda’ +4+5 apd In
a book, the mnuscript of which 1s alrost corplete, we Iave surveyed
the probler of this disease against more than 300 original commmni-
cations from MADy parts Of the worlde  Those who work in the child-
ren's ward at Mulago hospital ere in agreement concerning the rain
facts as seen In severe cases, of which there are usually from two
to ten in the hospital at any season of the year. Autopsy 1s per-
formed on over half the fatal cases. The imvestigation of the far
rore numerous cases of mild kwashiorkor in children in Ugand2 Ias
been less thorough, 1 consider that & very large proportion of the
children in Uganda suffer nildly from this condition, at least
during the early years of life. Professor Davies, Professor Holres
and I are cnly at the beginning of the Investigatlon of protein
deticlency states in adults, but it 1s considered by some of us that
the biochemical and pathological patterns laid down In kwashiorkor
in childnood tend to recur in adult life and In Uganda certaln of

them may even persist from the time of their inception during
infancy.

The diet at any sge should supply the correct amount of fluid,
calories and protein. After weaning, protein should contribute
from 12 to 14 Der cent Of the calorles, the higher rigure being
required in early childhood when lwashlorkor 13 always far more
commons The body reacts to a severe shortage Of any of these
dletary essentlals in a characterlstic manner, yet 1t 1s only in
Tecent years that the problems, firstly of dehydration, fluld and
electrolyte balance, secondly of under nutrition, cachexia, marasmis,
hunger oedera and calorle deficlency, and thirdly of kwashiorkor and
protein inadequacy, have been clearly envisageds The inclusion
recently of kwashlorkoer In the feregoing triad is of I1mportance tn
view of the relatlonship of dietary protein, especially in young
children, to the formation of enzymes, hormones and antibodles.

purlng the first few months of life the rate of growth is
almest the same among breast-fed Infants of all races, and no dif-
ference should be accepted on the basls of race or climate until the
common causes of unsatisfactory growth have been excluded. There
may be three reasons why an infant does not thrive and grow nerrallye

Firstly, an Infection may be responsible it 1s usually pos~
sible to obtain proof of 1ts presence and of 1ts mature, and to
apply specific therapy If the infection 1s correctly treated,
growth, which my have been very unsatisfactory during ghe period
of the dlsease, should return rapidly to the normal rate In the
troplcs, infections have Deen dlared far too much for all serious
failure of growthe It 1s now possidble to prove or disprove this
contentlon by administering specific therapy

(11926)
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The secend reason for fallure of growth is undernutrition,
which accurs when a diet contalns the correct propertion of calorles,
protein, s2lts and vitaming but s reduced equallv In 211 1ts con-
sticuents until it no longer satisfies all the requirements, The
underfed patlent invarlably becores hungry and actively seeks food.
This 1s comron arong young Infants fed on insufticlent amcunts of
norrRL huran breast or cow's nilke  If, later In childnood, the
previously well balanced diet (protein contributing 14 per cent of
tre calo~ies — a sOuewiat rare occurrence in many tropieal countried)
1s reduced for any reason, general undermutrition resuliss  In
infants raras-us oceurs, later In life cachexla dominates fre ple-
tures  There 1s always an early and complete dlsappearance of all
subcutanagus fat  eventmzlly slight ocedema*may occur but is ussally
absents The abdoren rerains scaphold and hollow, the face 1s sunken
and the hair, although dry, sOft and with little sreen, suffer. only
a slicht lcss of its plsrent The skin ray become pale and lose
SO0 plgment it becoes dry and rougn, The serum proteins
usually rewnin alrost nmorral, this alsp applies to the structure of
the iver and pancreas Hunger continues to domirate all mental
and dodily actfvity, alnest up to the moment of death  The bowels
;‘,N USW1ly dry and constipated but diarrhoea 2t Lires Fay Qccurs
ng:gl:ercequ. Very rapid progress 1s made and cases which enter
P v‘(:;r?:: uswally saved If they survive the first few hours . I:
oW months o‘;"u“‘{ Uganda, undernugrition is cnly comon in the iffs
MK Mg beon suu:t:men the breast milk has fajled and dlluted gvgn
WY g gttt later in cnildnood, Deglected onildr
THENILY0n 1 ungqecs SAOUSh f00d fron chefr nelghbours.  Under=
2Aoh yenr gnq ulmos;nnm Usatda where there are two crops of food
TheTo 15 probably g e g, CSSTIEULLon 1 large towns or villages
Pares of Atriea, esneu;ﬁ‘m"“”t Sf mild undernutrition 1n the drier
yoar and the rainfaly 15 wgil.2T€8S Where tnere is only cme crop &
PopLIation and where there f:r;a 2 It may occur in areas of over=
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wheat and sorghum, 11 to 12 per cent - maize has almost the sare
propertion but lacks ohe essentlal anino-acld, finger miliet and

rice, 7 to © per cent, plantains, yans and potatoes,3 to € per cent,
cassava, about 2 per cent

The censtant features of severo kwashiorkor are a rarkedly sub-—
nor~al welght, unexplained by an Infectlon or other disease, profound
mental apathy coupled with peevishness on being disturbed, and the
passage of loose stools containing undigested food which reflects
the reduction in the pancreatie enmyres The serun albunin is
always consliderably reduced so that oedera ls often present The
child is seriously 111 and often dies unless the diet 1s sultably
inproved Treatment 1S not easy, partly because alrost all advanced
cases show some aversion to food, and partly because there 1s an
intolerance of whole ccw's nilk and fat and even to rany forrs of
carbohydrate Some anaemia 1s usuelly present but it is seldon
severe unless complicated by Infectlion The pathology in fatal
cases 1s described by Professor Daviesl, 1t consists in typical
changes in the pancreas and liver The rapid recovery of the senm
albunin and of the pancreatic enzymes has already been mentfoned and
a detalled study of the cotplex biochemical changes seen In Ugandad
daisplays a constant pattern  decreased serun elkaline phosphatase,
cholinesterase and amylese, with 2 los blood urea and cholesterol

Cases of severe Ywashiorkor even in infancy may display certain
variable features which, 1f not recognized, make dlagnosis difficult
Anaemia has already been mentloned Tne others Include (a) degree
of fatty infiltration 1n the liver and the degree of its enlargement,
(b) degree or absence Of gedema, (¢} presence of subcutaneous fag,
(d) changes in the hair and skin, (e) presence of the assoclated
vitamin deflclencies and (f) infection which, especially in the
troples, may bedevil the fundamental nutritional picture and make
extra demands on proteln metabollsm None of these features allers
significantly the basi¢ clinical, biochemical or pathological plc-
ture all of them appear to be due to proteln Inadequacy and
disappear when the diet 1s corrected

It is quite certaln that hepatic enlargement 1s very rare in
Uganda A survey of the literature would suggest that 1n certaln
parts of the world enlargement of the 1iver is common In kwashlorkor
and that this organ may show more fatty Infiltration than is en-
countered In Uganda 1f enlargement of the liver is found to be
due to malaria, to other Infections, or 1s not due essentially to

the accumslation of fat, then one s dealing with a completely
separate problem, although all these diseases may occur in children
who also have elther severe or mild kwashiorkor Why fatty liver is
more severe In some parts of the world will probably eventually be
explalned in terms of the varylng types of metabollism of lipotroplc
factors in kwashiorkor and cannot be discussed here Pro fessor
Davies and 1 conslder fatty inflltration of the 1liver does not
explain the stellate fibrosis which radiates outwards from the portal
tracts along the edges of the hepatlic lotules The mystery of this
portal tract lesion as it 1s seen In Uganda 1s that long after all
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fat has disappeared from the blopsy specimen and long after all
clinical signs of Severe lwashiorkor have disappeared, the cellular
collections remain, the reticulin continues to thicken and the
f1brosls slowly Increases even during adult 1ife, It appears
Necessary to postulate some mild and chronle but inconsplcuous
degeneratlve change in the liver cells, which possibly continues to
Teflect the effects of tropical dlets containing few cereals am so
very inadequate in proteln Stellate fibrosis of the portal tracts
in varying degrees 1s present in the majority of adult African
livers as seen at autopsy in Uganda, and many snow frank cirrhosise

Osdema 1s present In almost all cases of severe kwashiorkor in
Uganda  occaslionally it 1s severe as in acute nephritis In this
comnection it should be noted that siight albuminuria, without cells
or casts, 1s common in kwashiorkor, so that unless care 1s taken
the ordema may be ascribed to renal disease. Possibly the oedema
1s more sever¢ In cases in Kenya and South Africa, whether this
occurs In those taking much maize Is uncertaln, but the fact that
Tuch of this cereal 1s taken 1n both countrles 1s interesting
Possibly less oedema is seen where the dlet is composed of millet
or rice, as in the Sudan and In the Gambia. Whether there 1s any
agsoclated disturbance of the metabollsm of the antidluretic
factor 1s uncertain, but a low serum aldbumin appears to be an inade-
quate explanation of the severity of the ocedema Other cases may
have no oedema and these are often misdiagnosed as cases of general
undernutrition they never respond to an increase of the previous
dlet but only to correction of the proportion of protein, thus indi-
cating that the correct dlagnosis s kwashiorkor

The amount of subcutaneous fat varies, 1if present, the diag-
nosis of severe undernutrition 1s excluded, but often, after the
oedema of kwashiorkor has disapreared from cases in which it has
been severe, one 1s left with an extremely wasted child having a
loose skin, no subcutaneous fat, and much reduction and flabbiness
ot the muscles. Beyond saylng that some subcutaneous fat is found
in many early cases but tends to be lost in the more chronlc cases,
I do not feel I can offer any useful observatlons on this pointe
It should, however, be Noted that many doctors almost refuse to
dlagnese ralmutrition if there 1s any subcutanecus fat  the latter
1s related to calorie intake and may be present even ln protein
deficlency, which, however, always causes wasting of the muscles

Fctodermal clanges are NoOt an Invarlable feature, Since these
manifestations are so readily observed, the variabillty of thelr
cceurrence ras been a puzzle to many Almost all cases of severe
Iwashiorkor in Uganda shew some softening and browning of the
negrold hair and some loss of plgrentation of the skin, most clearly
seen as a circumoral pallors A change in the texture of the hair
appears to be the mest constant feature Occasionally the halr
appears to be Jet black, although softer and straighter than norral
There 1s no doubt at all that some dyspigmentary changes are more
obvlous if the halr 1s allowed to rerain long, as in Uganda, and these
signs are not seen 1t the mair is closely cut or shaveds This
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question of the length of halr introduces an unfortumate corplica—
tion and one should always, therefore, concentrate on the colour of
the halr at the very roots In Usmnda 1t 13 mMre to sce the straw-
colaured, greyish or nearly white hair seen In this disease In so™
octher tarts of Africa, but the reason for this is not kown., In
Uganda, after giving high protein diets, sc~e chinge of texture and
of curliness of the hair 1s noted within two or three weeks, later,
a slight darkening of the ccalp mir occurs, finally, the roots are
seen to be Jut black (this 13 rore cbvious if a part of the scalp
1s shved). Scalp hatir which mas previously formrd, although
irproving under treatrsant, Drodably never becomrs completely norral,
This rust be clearly understood of we shall fover grasp the ralnu-
triticenal significance ©f the brown negroid rair corronly seen in
apparently healthy yourg African children, s point which will be
discussed later in rclation to mild kvashiorkor.

In Ueanda where kaashlorkor occurs usually in the second year
of 1ife, the black plaques of desquamative der-atosis (as I prefer
10 call the crazy-pavem.nt) comow»nte In the inguinal region ard
mapkin area, in other parts of Africa and especlally arong ratrer
older children tle dermatosis occurs as stall coalescing ,1aques
Which appear over all areas of pressure and Irritation, such as the
krees, elboss and ankles, It never has the typlcal distribution
of classical pellagra on the sreas exposed to sunlights, The derra-
tosis 1s only present in certain cmses as a terninal ccraiticn, and
the dlagnosis should never be withheld dbecause of its absence
Although reserdling histologically and to the raked eye a [~1)agrous
derritosis, 1ts distribution and quick response to nilk protein show
that 1t has frportant differences fron that of classical pellagrae
In severe, untreated cases extensive areas of desquaration ray be
Seen occaslonally bullae, which reserble srall burns, ray occur
Over the dorsum of the foot, but cven more distinctive are the
fisswres that occur at all the skin flexures. These three derrato-
logical mnitestations are probably pecullar to kwashlorkors  More
Crackling of the skim, especlally over the shins, soretires Called
vosale skin, oceurs in kwashiorkor but 1 probably not speclfic amd
fay occur in chronic undernutrition. It Is not proposed to dlscuss
In any detall the signs due to an assoclated deficiency of vi.amin A,
Tibeflavin or other recognized vitamin geficlercy, fOr these are
Very inconstant and of no fundarental significance

whi hThe important point about all these signs 1S that even those
" Ch are ascribed to a vitamin deflclency improve after large
O;Dlmts Of milk protein have been given for a long period combined,
butczurse. With a suitable diets Other proteins daubtless help,
abimerhing at present equals the effects of treatment with powdered
or gf d nilk, which should be given as such, or mized with the food,
Paspy e WITh only & srall apount of water, The treatvent of
When mﬁf’r by vegetable protein has been discussed elsewhere
enagraL, Proteln 1s glyen the Serun albunin and the pancreatic
woiT7es Tespond very rapldly and the cedena dlsappears, so that che
Slonly, o [IFST falls, © Eventually welght Is galned but often

» and recovery Is always moSt protracted and cempletely
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different from the rapld response of undernourished children of the
same age to a balanced dlet Very young Infants may, however,
recover very sloWwly from general undernutrition and marasmuse

Malnutritional diseases were recognized first in a few serlous
cases which were studied In hospital, after this, many minor cases
were recognized Kwashiorkor 1s no exception but it is extremely
difficult to decide what constitutes mild kwashtorker, It usually
shows 1tself 1n a child of one to four years of age who 1s markedly
underwelght and has soft dyspigmented halr This fallure of growth
1s not explained by Infectlon or by undernutrition, and it 1s best
cured by aading large amounts of skimmed milk protein to the dlet,
examination of which reveals a low proportion of protein. In
Uganda soft brown hair Is seldom seen below six months of age unless
the child has been given much starchy gruel or pap, for this upsets
straight away the proportion of protein in the dally dlets Breast
feeding, therefore, does not completely protect against mild kwashi~
orkor, and is possibly less effective than cow's wilk which 1s
considerably richer in protein, This brown halr 1s commonly seen
in Uganda among all poor African children and among a few poorly
fed Indlan children, the latter, however, 1ike the African children
in the Gambla., very seldom develop severe kwashlorkor, although
cases have been seen in Kampala Brown hair is usually absent
among the children of pastoral tribes In East Africa and among
children who receive a pint or more of cow's milk daily

There are, however, among full-blooded Africans several kinds
of dysplgmented hair which are not due to the presence of mild
hwashiorkors Slight softening and some dyspigmentation may occur
in undernutrition, especlally in youhg children, These changes
Tay appear during tuberculosis, hookworm disease, cirrhosls and all
diseases which disturb proteln metabollsms A few Africans, espe-
cially 1n West Africa, have a curlous carroty-red hair all their
lives  this, Dpresumably, 1s due to some genetic factor Admizture
with other races can produce great varlety of colour and textures
Crisp black mlr ray bleach at the tips 1f exposed to sun, salt
Water or tTaurds.

In conclusion, I do not wish to plead for & word 'kwashiorkor!
but for a conception. It answers the question why children do not
grow well, what happens in their bodles, why they are not cured
{uhless complicated by undernutritlion) when givenl more ordinary food,
put why they must obtaln expensive protein It explains what may
Tappen not so mch in thelr hatr, which is unirportant, but in the
1iver and pancreas, which 1s very important It explalins why many
of them in cropical reglons do not grow into completely normal
human belness

Surmary

xwashlorkor are

proad patterns of undernutrition ard

descrgx:d unsatisfactory growth s usually due to one Of these
feties of ralnutrition or to an infection The constant and

:;z variable features of cases of severe kwashlorkor are described
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none of the latter affect the basic picture present in all cases of
the disease, Cases of nild kwashlerkor are probadly vers corron,
but are difficult to diagnose since there are rany causes of dysplg-
rentation of the negroid hair All features of mild kwashiorkor
respord slcwly to the addition of skirred milk protein to the dlet
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KWASHIORKOR X BASUTOLAKD
by
X» E+ A Underwood Ground

Although kwashiorkor had been described previously in South
Africa, Basutoland children with cedema were, unt{l 1949, regarded
as having Infantile beriberl, avitaminosis or 'protein anaemla's
recently it has been reallzed that these were probably examples of
kwashiorkor {see plate 1) This paper deals with observations on
26 patients In the children’s wards at Maseru Hospital, the data
cotained are summarilzed in the table.

Incidence In the Annual Nosological. tables kwashiorkoer 1ssnot,
included a. such, but it 1s probable that the majority of 'other
deficlency diseases' reported reflect to some degree the general
incidence of kwashiorkore The majority of cases occur In the
Northern lowlands, where malze is the staple diet. In the mountain
areas, where more meat 1s avallable and wheat 1s eaten more often
than maize, the dlsease 1s practlcally unknown. Of the 26 cases
under consideratlon, 15 were males and 11 females 10 were between
three and four years, and 7 between two and three years of age.
Maximum incldence 1s in late summer and early winter It 1s inter—
esting to note with regard to seasonal incldence that the onset of
classical adult pellagra precedes the onset of kwashiorkor by abdout
tW0 MOnthse

Aetiological factors parental neglect was 1llustrated by an
instance of a mother's running away from hore, leaving a 15-month-old
girl Relatlves fed the child solely on mealie-meal and she was
admitted to hospital when 18 months olde This was an extreme example
but there must have been many more cases not so flagrant Neglect
was never admitted, however, and enquiry was difficult

Ignorance of mothercraft was a potent cause of malnucrition.
Mothers frequently told me that they thought mealie-meal porridge and
an occaslonal cup of milk were sufficlent food for & child. In one
instance the mother sald she would not give the child milk and that
1t was too young for eges, although she could supply boths

poverty played an important part and I was frequently told that
the famlly had no cows,or money to buy milke I d1d not see a case of
malmatrition in the children of the educated or wealthler Basuto

The syndrome varled In severlty, some cases not presenting all
the features of the disease The onset of oedera or dlarrhoea was
the sign which led the mothers to bring their children td the doctor

The average weight Of 200 bables bern in Miseru Hospital was
6 1be 5 0zo (2 86kg) (range 41b 60z *o 81b 100z -1 58 L0
3,9tke), which 1s_1led compared with flgures for other territories
g;ven by Jelliffe’ +ho polnts out that thore is little dowdt that low
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ts are due to mterral ralnutrition, ranifest in this
:é;xt-tiltyo,g;g:s adult pellagra The average welght af 28 bables born
to wenlthier Basuto woren was 7 1b. 3 o {3.2@kg)e 1L seers, Chen.
that mest infants In Basutoland start life ata disadvantage, but it
13 iunteresting to Rote that the children progress gatisfactorily to
the age of nine months, After which growth seems retardeds Comm
parison with weights of norral children shoss that children who
develop kwashlorkor are below standard., It is irportant to realtize
Liat the weights rust be taken after the loss of fluld, otherwise
false reasurerents will be obtaineds  Logs of welght ray be Con~
siderable, two patlents in this series 1ost 63 1bs (2,50ke) befare
a1l signs of cedera disappeared The children uswally lest about
2 1b, (0.81kg) before they started to put on welght during treatrent.

0sdema 1n this series s been classified as {a) mild - only
chserved as pitring on pressure, (b) moderate - visible, restricted
to the legs and (¢) severe - widespread, sometlmes Includling tace
and genitalia (gsee tablel.

Pyrexia (99-100°F) was present 1n 14 patlents admltted, in 7
of what no Infe¢tion could be discovered to account for the terpera-
ture.s TwWO cases developed pheumonia without a terperature, both
being confirmed radiologically.

Diarrhaea was present In 17 cages, usually for one ar two weeks
before adnissfon. The stools, three to flve a day, were pale
yellow, offensive and contained urdlgested food, The dlarrhees
and undigested food ere probably due to pathological changes in the
pancreas resulting in defective secretion of enzyres, ahd to atrophic
changes 1n the bowel interfering with digestive and absorptive func-
t10n0S, It seemed that the diarrhoea precipitated the onset of
clinical kwashlorkor, 1t always preceded the onset of oedera.

Flatulence and anorexia were present in nearly all cases and
were very troublescre, The abdomen was distended and tympanic, due
to intestinal ferrentation. Severe meteorisn was encountered in
elght patlents, two of whom developed pnewronla - persistent disten~

sion leads to poor expansion of the lungs and renders the child very
11able to pneumonia

Enlargement of the liver was not an fnvariable feature but was
detected In 16 patients. Minor degrees of enlargement were very
difficult to detect because of the accompanying distension of the
abdomen The liver when palpable was tender, and smocth, with a
sharp edges  WIth adequate treatment tendermess soon disappeared
but the liver was very slow In returning to norral size.

Skin changes were seen ss

(@) plgrentation (11 cases), This took the form of hyper-
plemented spots, sore only 1 to 2wm in diameter and
commonly found on the thighs and around the elbows
Saretimes the spots coalesced,

in which case
frequently assocfated with peeling, chey were
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(b) fine 'crazy paving' dermatitls (11 cases), which was
found on the shins and was not assoclated with
peelinge The clinical significance 1s douwdbtful, as
1t had been cbserved in healthy children and might
have been the result of the native custom of squatting
cross—-legged in front of fires.

Halr changes of colour and growth were the most eonstant feature,
belng observed In 22 casess The halr was coarse, scanty and usually
discoloured, tending to be grey, In one case only was there 2 sus—
plcion of red colouring. These chanées were ustially attrlbuted to
a vitamin B deficlency, although Burn® attributes them to a defici-
ency of copper.

'

Radiologlcal examination of the bowel was carrled out in three
cases, Passmore? having reported loss of the mucosal pattern in the
small intestine from atrophye No changes were observeds

Full blood counts of three cases (18,19,20) revealed a hypochro-
mic anaemla, probably a simple iron deticlency anaemla due to malab-
sorption and inadequate Intake The average haemoglobin value 1in
14 cases of this serles wWas 66 per cent Sahll (=9 2¢g D%‘ cent) No
normal levels are avallable for Basutoland but Squires*® glves a
value of 11.9¢ per cent 1n 100 children in Bechuanaland, and
Lehmann® glves from 7.0 tO 11.0g per cent in Uganda.

Severe liver damage was assoclated with defective synthesis of
plasma proteins, aggravated by the inadequate Intake of first class
proteins. Low values were constantly found.

It 1s important to estimate the plasma protelns before treatment
i1s Instituted because the globulln fraction 1s already high, and
added protein in the dlet causes & rise In total protein by fincreas—
ing the albumin fractions Cases 10, 11, 21 and 23 showed high
plasma proteins and were investigated after treatment was started
measurements were Case 10 - 8 Bg after 22 cdays, Case 11 - 9 Og
after 7 days, Case 21 - 7-7g after 60 days, and Case 23 - 8 5g after
13 days.

Many values for total plasma proteins have been quoted Among
healthy schoolchildren in Northern Rhodesia, Beet™ ras found an "
average 0f 6.91g, Stephen"1 on the Gold Coast glves 7.1g and Holmes
in Uganda, pooling the scxl‘sen of 160 outratients, gives 7 £3g as the
average flgures Squires™~, investigating plasma protelns in 100
schoolehildren in Bechuanaland, glves values of between 6 6 and 6.,9g
as Trorelll? points out, the albumin 1s always lowered during an
attack of kwashiorker, but only in two cases (24 and 25) was 1t below

24080
nt the plasma protelns were high and this may have
been glgge:oté‘;:thm;gh 1evel of the glcbulin But the explanation

7 high glcbulin is the result of a
t forward by Jelliffe’ that the g
(‘:);llronlc infection with ralaria or ya~s does not apply in this
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territory viver darage from a previous attack of kwashiorkor is
the 1lkely cause In RBasutoland, &nd ten cases gave a history of
previcus oedera ard diarrhoea. A rise in the plcbulin fraction is
observed in other diseases of the reticulo-endothelial system
(ruitiple myelo=tosis, ronocytic leukaemina, cirrhosis or carcinora
of the liver). Thus, in Case 23, the child Iad Mad an attack of
kwashlorkor {(diarrhoea aml cedera) sore three ronths rrovicusly,
and 10 this case the plasma proteins were albumin 2.4g, globulln
6dlRe

Qenerally speaking, there was apparently no connection between
the values of total proteins and severity of oedera, but this Is to
be expected, as, at any value below 2.8g alvunin, there will be
ocedema Irrespective of tre value of total proteins. Another factor
in the developrent of oedera ray be sodium insufficlency — this ray
be due to low sodium intake in the dlet, passibly accentuated by
losses, for erample, during diarrhoea

It is irportant to realize that when dehydration acco~panies
the severe dlarrhoea, cedera s fot necessarlly present as there
ray be insurficient fluld This was 1llustrated 1n Case 14, who
developed cedera six days after adrission, when the dlarrhoea had
been controlled and water depletion replaced.

The norrel albumin glcbulin ratio of 1 S ..,0 was fcurd 1n
only e case (21) when the estiration was done €0 days after treate
rent, indicating that there was no perranent darage to the liver
In severe cases the ratlo was reversed, and Anderson and Altmanr®
state that a persistently high globulin fraction presumably indi-
cates permanent liver damage in the form of cirrhosis

In Case 11, who had lrad an untreated attack abcut eight mchths
before, the plasrma protelns were albumin 4.8g, glcbulin 4,2g
Case 20 also had had an untreated attack, nine months before,
after six weeks treatment the albunin was 4.3g and the globulin
3 9g Low values are shown in the table It 1s possible that the
high globulin Indlcates perranent liver damage resulting from the
previous attack of kwashlorkor.

All urines were examired for albumin but none was founds
Excessive urcbllinogen was found In 3 of 13 urines tested

Associated diseases The only manifestaticn of vitamin A
deflclency was xeroslis, seen in flve patients. Vitamin B-group
deficlencles were seen MmOst frequently In the form of {(a) aribo-
flavinosis (angular stomatitis and chellosis), (b) hypochrorotrichia
(accepting 1t as a manifestation of vitamin B deflclency) and (c)
hyperpigmentation (which I belleve to be due to lack of nicotinanide).
Deficiencies of vitamins C and D were not encountered

No helminthic infestation was discovereds In old
er age grou
taenia, oxyurls and ascaris are falrly cormon, Be grouts
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(b) fine ‘crazy paving' dermatitis (11 cases), which was
found on the shins and was not asscclated with
peelings The clinical significance 1s doubtful, as
it had been cbserved In healthy children and might
have been the result of the native custom of squatting
cross—-legged in front of fires.

Hair changes of colour and growth were the most constant feature,
belng observed In 22 casess The hair was coarse, scanty and usually
discoloured, tending to be grey, In one case only was there a sus—
piclon of red colouring These changes were usually attributed to
a vitamin B deflclency, although Burn® attributes them to a defici-
ency of coppeTe

|

Radiologlcal examination of the bowel was carried out in three
cases, Passmore® having reported loss of the muccsal pattern in the
small Intestine from atrophy., No changes were cbserved

Full blood counts of three cases (18,19,20) revealed a hypochro-
mic anaemia, probably a simple iran deficiency anaemia due to malab-
sorption and lnadequate Intake The average haemoglobin value in
14 cases of this serles was 66 per cent Sahll (=9 2g per cent)s No
norral levels are avallable for Basutoland but 5qu1resl glves a
value of 11 Sg per cent In 100 children in Bechuanaland, and
Lehmann® glves from 7.0 to 11.0g per cent 1n Uganda.

Severe liver damage was assocliated with defective synthesis of
plasma proteins, aggravated by the Inadequate intake of first class
protelns. Low values were constantly found.

It 1s Important to estimate the plasma proteins before treatment
1s instituted because the globulin fraction 1s already high, and
added protein In the dlet causes a rise In total protein by increas—
ing the albumin fracticon Cases 10, 11, 21 and 23 showed high
plasma proteins and were lnvestigated after treatment was started,
measuremsnts were Case 10 ~ 8.8g after 22 days, Case 11 -9 0g
after 7 days, Case 21 - 7-7g after 60 days, and Case 23 - 8 5g after
13 days.

Many values for total plasma proteins have bgen quoted Among
nealthy schoolchildren in Northern Rhodesia, Beet® ras found an s
average of 6+918, stephen1 on the Gold Coast gives 7.1g and Holmes
in UYganda, pooling the scl{een of 150 outpatlients, gives 7.63g as the
average flgure. Squires®’, investigating plasma proteins in 100
schoolehildren in Bechuanaland, glves values of between 6.6 and 6.9g.
As Trwenm points out, the albumin s alwals lowered during an
attack of kwashiorkor, but only in two cases (24 and 25) was 1t below

2 0g
d this may have
treatment the plasra proteins were high an
been :&:eio the high level of the globulin But the explanation
put forward by Je111rre7 that the high glcbulin is the result of a
chronic infection with ralaria or yads dees not apply In this
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The rortality rate was 18 per cent, le€s & 1ittle lower than
the rates tor hospitil ndnisalon 1849-61s which were
washiorkor, 27«4 per cent, and kwashlorkor plus avitaninosis,
£3.5 per cents A higher rortality rate was expected for those
children who had expertenced a previous attack of kwashiorkor, so
that it is interesting to note (see table) thit none of the deaths
cccurred arcng these patlentss

Efforts to follow up 80~ Of the cases have been unsuccessful
and 1t 13 probable that scre have relapsed on returning home to the
condttions which precipitated the disease

The fundarental principles in the treatrent of kwashlorkor are
{2) a good rixed diet including aniral protein and (b} the treatment
of asgoclated diseases.

{2) Dictary Anorexia was obstirate and called for patlence
on the part of the nursing staff Milk, the main food used, soon
effected a8 Tise of plasra proteins and dlsappearance of oedema,
There was great individual varlation In tolerarcc of whole milk,
particularly when there was atrophy of the intestines or deficlency
of the pancreatic enzymes When this cecurred, dried skirred milk
was well tolerated, Two pints of whole nilk per day is about the
raxirun a child of two to three ,rars can tolerite Very rapid
irproverent was noted wh n fresh milk was reilnforced with skimred
™11k, bringing the intats up to about 1CO7 proteln per daye

The ¢aily calorie require;w nt for & child Jf one to three
years 1s in the region of 1,200 Calories which, although probably
rather high, is cbviously destradble Two pints (114 litres) of
"11F supply only 6e0 Calories. Agaln, the dally proteln require-
ment 1s In the reglcn of 40g, and two pints of milk supply only
368«  As hwashiorkor is a hypoproteiraemic state, 70 to 120g
aniral protein should be given dally It 1s better to put the
Child on to an adequate mixed dlet as an example for the mother to
follow, rather than to rely on protein concentrates and skimmed
nilk, which the mother might find hard to obtain The dlet
custorarily ised in treatwent 1n.ludes 4 ¢z (113g) beef, 1 egg,

2 0z liver, 2 pints milk, 2 oz, bread, 4 0z potatoes ard some
vegetables, this provides &g proteln, Vegetable proteln is
apparently of sore value as the incidence of kwashiorkor is less
frequent when ‘egetables (relons, pumpkins, spinach and cabbage)
become avallable (see rage 241)e In the uncomplicated case,
Improvemcnt was evident in four to five days Fersistent disten—
ticn of the abdomen was treated with eremata on alternate days

{b) 4Associated diseases were treated on gereral lines. Peni-
¢111in was the drug of cholce for Dneumenla, and supplementary iron
[lrun ammonium citrate 15 gralns (0 97 grams) per day] was used tO

treat anaemla The standard diet supplies a conslderable quancity
of iron (14mg per day).
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Infections encountered as complications are detailed in the
table, 1t will be noted that there was no malaria. The positive
Wassermanns represent an incldence of 15 Der cent (only 13 sera
were examined), and compare favourably with an incldence of 23 per
cent positives from 153 mothers attending the ante-natal clinlce

Autopsy findings Consent for autopsy was Aifficult to obtaln
and, of the five patlents who dled, permission was granted in two
Instances only

Case 13, age 11 months, who had been weaned at four months and
thereafter had received tnly mealle-meal porrldge, died
three days after admission The liver was smooth yellow
and fatty The pancreas was small There was_atrophy
(typical of kwashliorkor) of the whole of the smll Intestine
and the wall of the intestine appeared almost translucent
Histological examlnation showed diffuse and extensive fatty
change of the liver but no pathological change in the pan-
creas, which Is unusual as this commonly precedes changes
in the liver

Case 26, age 3% years, who had had severe cedema Including the face
and scalp dled four days after admission She had been
removed from the Dreast ten months before and had been fed
on mealle~meal and kaffir corn porridge Clinlcally the
case was typleal of kwashiorkor but complicated by aribo-
flaviposis and bilateral broncho-pneumonla The liver was
palpable one finger-breadth below the costal margin

At autopsy, there was a diffuse broncho-preumonia and a
small quantity of fluld in both pleural cavities The
liver was enlarged, smooth and fatty with 'islets' of fat
visgible on the surface It fell 'gritty! when cut and the
cut .urface showed peripheral fatty changes in the lobules
The pancreas appeared normal The mucous membrane of the
small Intestine showed loss of pattern but there was no
atrophy o. the intestinal wall Histologlcal examinatlon
showed a well-marked fatty change in the liver Pertal
tracts showed @ slight Increase in Tibrous tissue and very
sl1ght round cell Infiltration There was slight inter—
sclciai fibrosis of the pancreas but no change in the small
intestine

The prognosis 1s difficult to assess and 1s, in the main,
determined by the severlty of concurrent Infections., Thus, three
of the five deaths were due to pneumonia, this beling the commonest
complications

It 1s doubtful whether the duration of the disease 1s of much
importance as the children are usually brought to the doctor within
one or two weeks of the onset, ard deaths did not occur in those
cases who had suffered from previous attacks

There remaln the cases (13 and 16) with no serloss camplication,
who 1n spite of adequate treatment failed to improve It is in
this type of case that severe atrobhle changes cccur In the bowel,
as found at autopsy in Case 13, with gross dysfunction of the
digestive and absorptive processes, leading to persistent dlarrheea,
and anorexia such changes are irreversible and the prognosis Is

grave from the beglnning
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washiorker is infantile pellagra and its causative factor is to
be found in whole ralze.

Surrary

The aetiology, ¢linical findings, patholegy, prognosis and
treatrent of 28 cases of kwashlorkor in Basutoland are describeds

Attention is drawn to the age Incldence, the seasonal incidence
and its clese parallel with the seasonmal incidence of pellagra 1in
that territorys

Autopsy findings in fatal cases are glven and the changes in
plas=a protein in ten cases given in detall, and the significance
of the changes, particularly in the plasra globulln, 1s discussed.

The clinical rindings are given 1in detall and tle frequency
of associated vitanin B deficlencies emphasized. The Irportance
of concurrent Infections 18 stressed, as 1s the fact that pnewonia
accounted for three out of the five deaths, It 1s Interesting to
note that previous attacks did not Influence the prognosise
Helminthic infestatlions and ralaria were Not encountereds

The importance of a high aniral protein dlet 1s stressed, a
dlet supplying 83g protein used for treating kwashlorkor is given,
The writer belleves It is irportant to give a mixed dlet which
serves as an example for the rother to follow on return home
rather than protein concentrates alones

The possible causes of kwasnlorkor are discussed and the sug-
gestion 1s made that kwashlorkor 1s Infantile pellagra, the causa-
tive factor of which is to be fourd In whole raize

My thanks are due to the Acting Directcr of Medical Services,
Basutoland, for permission to publish, to Dr B. D. Whitworth for
his help and advice, to the Superintendent, South African Institute
Of Medical Research, Bloemfontein, for plasma protein estimations,
and to sisters and murses in treating the cases,

. {11926)
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The vitamin B~complex deficiencies were corrected by the
additlon of dried food yeast to the diet (see reference 1)

The importance of maintaining an adequate dlet on returning
home was stressed, although this was frequently impossible. How-~
ever, the mother who stayed In hospital with the patient had had
the opportunity of seeing wihat kind of food the child should eat
TO prevent recurrences

Discussion

The cause of kwashiorkor 1s still unknown but two main expla-
natlons have been advanced {2) that 1t is a lack of vitamin B-
complex and (b) that it is an inadequate proteln Intakes When
considering this serles of cases there is much evidence to support
the first of these hypothesess  Kwashiorkor cccurs In.the same
areas, the Northern lowlands, In which pellagra Is found In a large
number of people, and follows very closely the seasonal incidence
of pellagra Manifestations of vitamin B deficlencies such as
ariboflavinosis and hyperplgrentation are comronly seen, thouch
the distribution of the dermatitis does not resemble that seen in
classical pellagras Diarrhcea, a constant feature in kwashiorkor,
1s also seen in severe pellagra. Kwashlorkor; however, does not
respond to vitamin B therapy alone and it Is found in other parts
of the world where pellagra 1s uncommorns

In all the 26 cases described the protein intake was Inade-
quate and response to treatment was unsatisfactory unless large
amounts of animal protein were glvens It is possible, of course,
that vitamin B deficlencies are the result of intestinal atrophy,
following hypoprotelnaemia, but no deficiencles of vitaming A or C
were observed such as would be 2xpected 1f vitamin absorpticn had
been impalred

There is no doubt that maize plays an important role in the
aetlology of both kwashiorkor and pellagra Mealie~real was the
rain constituent of the diets and in 14 cases the only ftem It
may be that there 1s a toxic factor in the whole gralin orf mafze,
and the increased number of hammer-nills In Basutoland supports this
views Foods containing animal proteins, particularly tryptophan,
protect against kwashiorkor Tryptophan 1s converted into nicotina-
mide 1n the animal body and 1s therefore the precursor of the pel-
lagra preventing vitamin The absence of kwashiorkor in the
mountain areas where wheat 1s eaten, and little or no maize, polints
to maize belng the responsible factor 1t may be that the toxic
factor in ratze, 1f 1t exists, produces in the liver fatty changes
which interfere with the synthesls of the plasma protelns, or thatg
the absence of the lipotropic amino-aclds initiates the fatty
changes in the liver

1lagra and kwashi-
here 1s such a close correlation between pe
orkorTin Basutoland that I belleve they are the sane dlsease, that

(11926)
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MALNUTRITION IN THE BECHUAWALAND PROTECTORATE
by
8 T Squlres

The Bechuanaland Protectorate lies between 18° and 27° § 1lati-
tude and between 21° and 28° E longitude, and the area 1s about
275,000 sq miles (71 milllon hectares) Over nearly all the
Protectorate the chief sources of water during most years are wells
dug in river beds and valleys The shortage of water 1s proverblal,
even apart from drought seasons which cccur with distressing
frequency

Avallable rainfall figures cover a relatively short period,
most of the rain falls between October and April, usually In heavy
storms of short duration The mean annual rainfall for the whole
territery is between 15 and 20 Inches (38 to 51 cm) In the
Kalaharl there 1s no 'run orf!, but elsewhere much of the water is
rapldly dralned away by the torrent beds leading to the blg rivers
Such storms, especlally the early cnes, tend to be very localized
This tendency affects agriculture adversely for, after the dry winter
and spring, the so0il 1s so hard that 1t cannot be ploughed until the
first railns have fallen

Absence of early ralns means a postponement of ploughing, and
this in turn may mean that the crops will not mature in time to
escape the first frosts, which occur usually towards the end of May
In general, the rainfall 1s so irregular and undependable that good
harvests are reaped only once every four or five years

The sorl conslsts of sandy loans, Interspersed with black clays
Its distribution 1s very Irregular, with the result that patches of
land sultable for cultivatlon are scattered among sand belts and out=
crops of rock

Vegetation, 1n spite of the scanty rainfall, is not insignifi-
cant The land In the east is rich in trees, shrubs and grasses,
and the growth of thick bush 1s widespread, chiefly acacla type
(especially Acacia karoo) in the south and 'mopane’ (Copaifera
mopane} 1n the north The grasses provide good grazing for cattle
and other animals, and In years of good rainfall wild fruit and
vegetables are plelriful and Help to augment food supplies

The population 1s about 250,000 and the distributlon is very
uneven, for the waterless wastes of the central and southern Kalahari
are lnhablited by only a few thousand people living in scattered
cormunities the majority live In the eastern districts, In the
favourable areas along the Botletle river, and in the Okavango basin

te seem to have been
The original Inhablitants of the Protectora
the Sarwa, agprlmitive people of bushman stock, who lived in small

(11926}
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tndefendent ¢cmmuomitlies » 4 wore erentinlly runters A\t an unkresm
gate tley were fOl1le cd 5y the Pralak-adl, who are of Tswana stock
bJt ere -ore prinftive than tle ot'er Ts 1Pa trides whleh ericred
rectairaland, chlefly fro= the north-cast, 3boit the berinning of the
18th centur, Trese latecomers, Ir contrast «ith thefr predecessors,
were pri~1~11y pastoral and a,rleultural piople, ilthou h huntin,
played a grest rart in thelr econory The people ire stlll pre-
e~Irantly pastoral, since the uncertaln rairfall linlts agriculture

It 1s tre custea of tre lar.or Tt 1na tribes to live In copara-
tively large co—unitles, arountiny in tre cage ¢f the chlef tovms of
th dlp rec res o "5,0C0 or ron  The origin~l reason for this prod-
ably had to do with faclilitles for gefence and .ace of agninistratlon
This custom, tozether with difficulttes due to widespread dispersal
of arable 1and, of pasture ard of water, !as ccrpelled the Tswina to
evolie a territorial organization which differs fron that of every
other Bantu tribe in South Africa and affects their “urritfonzl
prodblems Cnls a favoured few ire able to have thcir arable lands
near the settlerents, rost of the lends are dispersed 1n rore or
less continuous blocks far across the countrs, so that many fanilles
have to travel up to 40 nlles to their holdings

The cattle, which have always been the chief source of Tseana
wealth, cannot be kept on the erable lands, 50 are sent out to far
distzant cattle-posts, whose location depends upon the arount of
pasture and water avallable Few of the posts are near the maln
villages, so™e being as far as 100 niles away It will be seeén,
therefore, that the supply of milk presents difflculties in the large

settlements This scarcity of nilk was noted rmany years ago b}
~ndersenl and Jagdowski3

The people live in the villages only between the completion of
the harvest In June or July and the start of the rainy season in
October or November As soon as the rains have begun, the majority
of the Inhabitants leave for thelr lands, whence thej do not, in a
£00d year, return until after the harvest is reaped, although during
this perlod there is a continual coming and going of individuals
between the lands and villages where they stay for a few days at a
time to obtain supplies, attend tribal meetings, ete The only
people left In the villages are the aged and, nowadays, the majority
of such children as attend school In addition to the seasonal
nigratlon, part of the population, chlefly boys, is permanently dis-—
pirsed at the cattle-posts, for Tswana custom decrees that the care
Of the cattle shall be the duty of the boys and young men

It 1s necessary to conslder the effects upon the Tswena of

European influence, which has h
e nTvience, ad an important bearing on nutri-

So far as this pa
the most. imporeant particular aspect is concemed,

chariges are those relating t -
culrure, labour migration and education & to unting agrt

Tne increasing use of fir
eams of the modern steel trap and
to 2 lesser degree, of the horse, made hunting easier tut regultea
N
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in the game's belng driven further afleld 1t is, therefore, more
difffcult to obtaln and the supply of meat from this source has been
greatly lessened

There has been no occapation of arable land in the Protectorate
by Europeans comparable with that which has taken place 1n other
parts of South Africa so the amount avallable for cultivation has
not altered mich on this account

The replacement of the primitive hoe by the Dplough has tended
to improve agricultural ylelds, although at the same time the area
avallable for cultivation has been restricted The reason for this
apparent paradox is that the draught oxen used for ploughing rust be
within reascnable distance of watering facllities, which are not
available In all areas Further, a nan may not be sufficlently
prosperous to possess enough oxen to make up a team so that he has
to make arrangements to borrow OXen 1ln return for labour Should
he have difficulty in borrowing enough oxen to be able to plough at
the right time, his crops may be adversely affected

For many years past, 1t has been the custom for men seeking new
sources of income to leave the Protectorate In order to work outside
and as many as 40 per cent of the able-bodled men of a reserve may
e away al one tlime The majority of these adventurers find employ-
nent at the Witwatersrand gold nines

since labour migration 1s not dependent upon educatiocn, 1t is
possible for the poorest and most 1lliterate to earn money wherewith
to purchase trade goods and to Increase the standard of llving
Labour migration, however, undoubtedly tends to affect adversely the
old tribal system and to render difficult the malntenance of tribal
discipline Through the absence ¢f so many able-bodled men, agri-
culture 1s affected for the women are In many cases unable or un-~
willing to plough and cultivate their lands properly, and consequently
tend to buy thelr cereal food In the form of machine-milled meal or
flour from the traders

The introduction of education has influenced the pattern of
Tswana child life, for, whereas formerly children who were not at
the cattle pPosts accompanied thelr parents to the lands during the
season, they now stay in the village These chlldren are elther
under the care of relations who for some reason or other (usually
age) have not taken part In the general migration, or else they
c.ub together 1In a cormunal group to fend for themselves The
effect of this departure from tribal custom upon nutritional status
can be very deleterious Further, It has been glleged that corn
may be lost as chlldren at school are unadle to exercise thelr
¢raditional function as bird scarers whilst the crops are ripening

The staple food of the Tswana consists of Xarfir corn (Sorghur

tunity
lesser extent, realles, supplerented as oppor
25&;25333 rgga: vegetables, fruft, nilk and last but by no reans

(11923)
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least, kiffir beer A detalled account of the prepsration and pre~
servation of food, varietles of dishes prepared and the cooking
thereof has been riven elsewhere®

Relaticn between production and food cycles The v.3 In which
avallable foodstuffs can vary In years of good rainfall s shem In
the table, which deronstrates the correlation bet ¢en projuction and
food cycles The season begins in October, Just before ploughing
commences It Is assured that the )ear under consideration and the
previous jear both enjoyed good rains

Production and focd cycles

Month Production cjcle Food cycle

October | All people at heme A little rain towards end of nonth
Plenty of last seascn's graln,
nealles, beans, sweet reed and
drleda melon

No nilk Plent)y of beer

Noverber | Towards end of month Pain increasing
people begin to migrate| Plenty of last season's crops avafl-
to lands able
Wild frult, berrles and spinach now
ripening
No milk Plenty of beer
December | People now ploughing Plenty of rain
5till a sufficlency of last season’s
crops
Wild fruit, berrles and spinach now
avallable

M1ilk brousht in from cattle-posts

January | Last flelds ploughed Plenty of rain

and c¢rops planted Previous season's store of crops
beconlng low

Frult, etc , still plenviful
Plenty of milk

February | Weeding 1n progress Plenty of rain

Previcus season's store of graln
beconing low

Fruit, etc , still plentiful
Milk abundant

March Most crops now up, and { Still plenty of rain
weedIng in progress Fruit, etc , becoming scarce

Melons and green mealles beconing
avallable
Milk st11l plentiful
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Production and food cycles (continued)

Month Productlion cycle Food cycle
April Weeding 1in progress Rain ceasing

Lasg year's grain finished
Beans, relons, mealles and sweet
reed ncw ripening

MilF st11l plentiful

May People occupled in bird [End of rains
scaring and preparing No fruit Green vegetables
threshing floors plentiful

Some mealies ripe
M11k becoming scarce

Jurne Fallen corn now o railn  water becoming scarce
collected Green vegetables finished but
Harvest beglns plenty of melons, mealles and
threshing floors pre- beans
pared No milk
July Reaping In full swing ¥o raln water scarce
Melons, mealles, corn and beans
plentiful
Yo milk

August Threshing in full swing |[No rain

A few green melons plenty of
dried melons, corll, beans and
mealies

No milk Plenty of beer

September]| People now return to Jio rain
settlements Plent of corn, mealles and dried
melaons

No milk Plenty of beer

It can be seen from the table that in good years there 1s an abund-
ance and varlety of food Unfortunately good harvests dre infre-
quent, cne 1n about four to five years, <o that In most years cereals
have to be Imported to make up the shortage

The tncidence of nutritional deficiency varles greatly, as would
be expected not only from One year to another but also from one
region to another Figures extracted from annusi medical reports
over the last 20 ypars glve 2 medn incidence of deficlency dlsiases
of about 2 per cent af all patients seen, but such riggres ref! ggc .
the incldence of serlous ¢2ses only  further, the numcet‘ gfome ca!
stagions 1s very small In relation Lo the size of the territory

(11926)
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Flgures from fleld surveys using criteria descrived elseaherct
show the Incldence to be greatest in the large settlcments, vlere
surveys of echool children have given an incldence of 20 to 30 per
cent, risiny in one locality during the drought vear of 19%4-5 to
90 per cent® In the smaller comrunities, where it is easier to
get M1k and to augnent the basle dlet of cereal with wild frult,
vepetables, roots, small game, etc , the Incldence ls ruch less,
dropping In the case of the Sarwa corunity to 3 per centS For
pre-school children and sucklings, figures can only be obtalned
from cut-patient and hospital reglsters In an unselected serles
from one centre, where the flfures were ertracted from entrles over
a perlod of two years, the proportion dia.nosed as suffering fron
mutritional deflclency was 13 per cent of all child patlents exanined

Severe cases of undernutrition due to prolonged lack of calo-
ries ard prote'n are rarel) seen but nilder cases are cormonly
encountered Most cases are due to lack of vitamins and minerals
and are of all degrees ol severity

Examples of the classical deficlency diseases are rare corpared
with those of mixed deflclencles The manifestations and symptoms
include dyspnoea upon exertlom, cough, palpitations, vague palns
in joints and rmsculature, glnglival bleeding, varyling degrees of
nyctalopla, corneal ulceration, xerophthalmia, conjunctival furro.~=
ing, angular stomatltls, glosslitls, Kollonychla, hypochromotrlichla,
cedema Of ankles, hypochromic nicrocytic anaemla, and stin affections
such as 'cragzy pavement', phrynoderma, dyssebacla and a scaly der-
matitis which has been described elsewheres

Kwashlorkor has not yet, to the writer's knowledge, been dlag-
nosed as such in the territory, althaugh tts constituent charac—
teristics, e g oedema and halr changes, are encountered singly

In adults the comronest sympteom 1s vague muscular pain, with
'crazy pavement! skin markings on the face, but there 1s also a
multitude of 1ll-defined signs For example, in the winter,
wounds do not heal well or quickly, surgical incisions beceme Infec—
ted more frequently, and abortions and miscarriages tend to be pro-
longed and to require intervention more often than at other seasons
It has been found empirically that many of these complications, and
others, can be avoided in hospital cases by putting such patients

upon admission on to a dlet fortifled by the additlion of ascorblc
acld and yeast powder

Finally, 1t Is worth noting that many of the more intellligent
Tswana mothers are well acqualnted with certain of the signs and

Symproms glven above and Know them to be due to nutritional
defliclency

Malnutrition 1n relation to helminthic and parasitic disease
Apart from schistosomiasis, which 1s very common along the Limpopo
river (the boundary between the Protectorate and the Transvaal),
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Production and food cycles (contsnued)

Menth Production cycle Food Cycle
April Weeding In progress Rain ceasing
Last year's grain finished
Beans, melons, mealles and sweet
Teed ncw ripening
Milk still plentiful
May People occupled in bird |End of rains
scaring and preparing No trult Green vegetables
threshing floors Plentiful
Some mealies ripe
Milk becoming scarce
Jurnte Fallen corn now o rain, water becconing scarce
collected Green vegetables finighed but
Harvest begins Dlenty of melons, mealles and
threshing floors pre~ beans
pared No milk
July Reaping in full swing Mo rain, water scarce
telons, mealles, corn and beans
DPlentiful
Yo milk
August Threshing in full swing |[MNo rain
A few green melons, plenty of
drled relons, corf, beans and
mealles
No milk Plenty of beer
September| People now return to Yo rain
settlements Plent of corn, mealles and dried
melons
No milk plenty of beer

It can be seen fror the table that In good jears there 1s an abund~

ance and varlety of food

unfortunately

good harvests dgre Infre-

quent, cne In about “our to five years so that In most years cereals
have to be Imported to rake up the shortage

The incidence of nutritional deficiency varles greatly as would
be expected not only from one year to another but also from one

region to another

Figures extracted from annual medlical reports

over the last 20 jgars glve a mean Incldence of deflclency diseases
of about g per cent of all patlenls seen but such flgures reflect

of serious cases only
e i 15 v elation to the size of the territory

statlons is very small in 7

11926}
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Avellable data shae the {ncldence of ralnutriticn to be very
variable, among children of school age, 20 to 30 per cent of all
subjects exanired In the large co™unitles vere diagnosed 23 belng
ralnourished 1in the smaller cor~unitles the figure was a3 lcw as
< per cent

During cre drought sear, the proportion of children shewing
stgns of raluutritien rose .o 60 per cent In cne large settle~ent

Figures for sucklings ard children of pre-school age are limited,

but in one centre 13 per cent of such patients were dlagnosed es
sufferins fron -alnutrition

Ackneiledgement 1s rade to the Bechuanalard Protectorate
Governrent for pernissiecn to quote flgures from departurental repores
and to rake use of unpublisred findings
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helminthic Infestatlon s not common, the Incidence according to
medical returns being about 1 to 2 per cent of all patients seen
over the last ten years, 1n an unselected sample of 381 school
children 7 per cent only were found to be Infested So far as
Investlgation has been made, apart from these areas there seems to
be no connectlon between helminthic disease and malnutrition

The most important parasitic disease 1s malarla which is
endemlc throughout the northern part of the Protectorate  Even so,
out of a sample of 200 chlldren from northern settlements (none of
which 1s very large) 1n the Chobe area, of whom 42 per cent exhibi-
ted varying degrees of splenic enlargement, only 5 per cent showed
stigmata of malnutrition

Comment

The plcture, then, is one of intermittent malnutrition rather
than undernutrition, 1t varies in severity from year to year and
from one locallty to another

Although malnutritlon may not appear to be severe in any cne
Yyear, the cumulative effects may be dire It has been noted by
personal observation of the same groups of subjects over several
Years that the average Tswana child can weather one bad season, O
even two, and yet recover, but that further bad seasons tend to
push a proportion of them so far down the slopes to the Avernus of
chronic malnutrition that they tend to become easy victims of
infection In this connection it may be remarked that the use of
tongue prints taken by a modification of the method of dif PalmaZ
and employed as a permanent record, has proved very useful Iin
following the developments of the nutritiocnal patterns Of such
children

Finally, sucklings, so long as they are not completely weaned,
do surprisingly well In bad seasons and In many cases much better
than their elder brothers and sisters

Summary

An account 1s given of malnutrition in the Bechuanaland
Protectorate

Geographical, topographical, climatic and sociologlcal factors
are briefly described

Severe undernutrition due to prolonged lack of calories and
protein is rare, but milder cases are NOt uncormon, no tase of
kwashiorkor has yet been reported

Deflclencles cormnonly encountered are due to lack of vitamins

and minerals and are Intermittent, varylng greatly in severity from
year L0 year and from one locallty to another

(11926)
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snvallable data shoe the incidence of rilnutritien to be very
variable, arong children of scheol age, 20 o 20 per cent of 11l
subjects exenined in tre large co~runities were dlagnoced as belns
ralnourished  In the s—zller cor~unitles the flgure wis 13 1¢v as
3 per cent

puring one drought ye-r, the propertion of children shoWing
signs of ralnutrition rose “o 80 per cent In ¢ne large settlerent

Flgures for sucklings aid children of pre-school ice 2re limited,
but in one centre 13 per cent of such patients were dlagnosed as
suffering fron ralnutricion

Acknewledge™ent 1s rade to the BEechuanalard Protectors «
Governwent for pernissicn to quote flgures fren depart—ent.l rep = s
and to Male use Of unpublished findings
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REVIEW OF NUTRITIONAL RESEARCH AND SURVEYS IN NIGERIA
by
Davidson Kicol

The Nigerian Government has always been 2live to the importance
of nutritional problems Over the past 20 years there have been
medical workers in the fleld, such as McCulloch, Turner, and Hughes,
and latterly nutrition officers such as Ellis and Cull More
recently, concentrated work has been done in Bida In the north and
Warrl In the west by Nicol® and also by Medical Fleld Units,
especially in the north, under McLetchie? The whole country has
not yet been systematically covered and there Is obvlously a variety
in feeding hablts and deflclency manifestations in a country of
about 400,000 square miles (7,038,000 sq km) with a population of
about 30,000,000 With decentralization of the medical services
to a reglonal basis - North, West and Fast - nutritlon surveys might
be made admlnistratively less difficult The Central Government
propcses to appoint an Adviser in Nutrition and this would mean co-
ordination and more ystematlc work.

It was decided to do a general pllot survey of the rest of the
Western Region (that 1s, omitting Warrl) to determine the cbvious
signs assoclated with malnutrition, to put them In a less conjec—
tural form, and to createé a basis for future work to be undertaken
in a typical western village 1n the waxe of the December census

The Western Reglon extends from Abeckuta Province on the French
Dahomey border to Benin on the banks of the Niger and from the 0yo -
Ilorin border in the Morth to the Atlantlc Coast The population
consists mainly of the Yoruba nation and smaller groups such as the
Binis Kukurukus and Ibos The main occupations are farming and
trading The diet of the Western Region is dealt with cn page 262

District Medical Headquarters and those of Medical Fleld Units
were visited individually for several days, and the town and
surrounding villages were then visited School children and some
adults were examined Most of the wemen seen were pregnant
Two prisons were visited and some short-term male prisoners seen
The majority of the cases seen, however, were children out of &
total of 316 cases, 200 were under the age of 14 It was felt
that it would be advisable to concentrate on this group, where
measures for definite improvement could be undertaken The
children were usually selected from infant and primary schools by a
non-medical person

Stgns were cnly marked down as positive when definite, and
comparison was constantly made to one standard set of photographs
showing nutritional deflciency slgns

In each town visited cases of kwashiorkor were looked for in

invariably
adnission hospitals These cases were almost
gg::gn?:nghe childrents ward and showed the classical siEns of

{11926)
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oedema, apathy, derratosis, diarrhoca, and hypochromotrichia They
were belng treated by dieting, and with vitamin concentrates and
vernl fuges

Sowe rural medical work was also undertaren to get an ldea of
the extent of nutritional deflclency signs in cases of definite
11iness, although these were not Included In the survey patients
of the 1owest soclal status and those who suffered from troplcal
ulcers and yaws showed the rost signs of malnutrition

Eye disturbances such as photophobia, night blindness and
lachrymation were co™™0n It should be rerertered, though, that
these are rore symptoms than signs and so could not be definitely
verifled Hyperaemla and excess tissue in the conjunctiva were
also frequently found  These, especlally hyperaenia, were sald to
be due to chronic irritatlion from swoke, as reading or vislen at
night 1s often by oll lamps In a closed roon, and cocking is done
over a stoky wood fire, but taken in conjunction with the photo—
phodla, lachryration and dirness of vision, 1t 1s more likely that
the eye signs are due to riboflavin deticlensy There 1s 2 narked
absence Of blepharitis, plgmentation, xerophthalmia and cataract,
which are cormon 1n the MNorthern Reglon of Nigeria where food
shortages are nore severe

In general, the dental condition of the children was poor,
ercept where they were under active medical supervision

The percentage of swollen, hyperaemic and bleeding gums was
noticeably high, especially in school children One of the causes
of these signs is lack of ascorblec acld, and 1t would be difficult
to understand how thls could be so in the troplcs if one were not
aware of the fact that children are discouraged from eating frult
on the grounds that 1t causes worms A small percentage of the
gingival lesions may be due 0 pyorrhoea It seens llkely, how-
ever, that in the majority of cases, the bleeding of the gums on
pressure was due to riboflavin deficlency, since the incidence of
thls approximates closely te that of angular stomatitis and
chellosis

The tongue and lips showed signs of definite deficiency of
riboflavin There were only a few cases of hypertrophic papillae

in most cases the tongue was smooth and sore and in about one-third
of the cases the tongue was red

The widespread incldence of angular stomatitis was confirmed
It «as more prevalent emong school children, {50 per cent of all
cases sre in the age group 10 to 14 years) This sign varied
from slight fissuring at the corners of the mouth to noticeable

ulceration wWhere visible, it reached the

point of a moist white
flssure and was listed as la perleche, thls was so in about one-
third of the cases which showed this slgn
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Cherlests, usually found in the lower 1ip as scaliress arcd
fissuring and sometires as swelling and reddening, seemed to be
present in most Of the cases with la perleche The pilot survey
was done durlng the rainy season buring the windy season and the
harmattan and at times during the dry seasonm, chapped 1ips and an
inclination towards chellosis were more evident

A clinical degree of anaemia was found in one-third of the
cases

In very few cases was the skin unblemished It was usually
dry and crackled, especlally over the shins, thils occurred mostly
in school children A lower percentage, also meostly among children,
showed folliculer keratosis chiefly on the back of the forearm and
on the thigh

Nearly all showed on thelr legs scars more than 1 cm in
diameter The cases of septic conditions seen were mostly chronic
infected leg ulcers and these were usually In the more malnourished
children

Intestinal parasitic infestation is endemic In the Reglon and
1ts nature varies from district to district It can be a causative
factor in Iron deficiency anaemias and general malnputrition Its
extent was estimated by direct guestioning which glves only a general
indlcation

The whole of Nigerla is malariou. but this Reglon 1s hyper-
endemic The meen crude parasite rate (all specles) 1s between 20
and SO per cent for the adolescent group, the majority of the
infections being due to Plasmodium falciparum

There are endemic focl of other infections, for example, the
gulnea~worm In ljebu Ode alstrict and bllharzia in Igarra near the
left bank of the Nlger-Benue junction

The calculated datly nutrient tntake of a group the Illiu
farmers, which may be taken as representative of the average rural
community In rhe reglon can be compared vith that recommended by
the Food and Nutrition Board lational Research Council, for the
physically active {(in brackets) -

Calories 2 252 (3 000) Proteln animal 17g, vegetable 26g,
total 43g (70g)

Fat 43g Carbohydrate 4248

Vitamin A 7348 1u (50001¢) Thismine 0 gomg (1 “ng)
Riboflavin 0 65mg (1 eng) Nicotinic acia 6 omg  (ifmg)
Ascordic acid 3Cmg (75ng) Calcium 6g4ng (1 000mg)

Iron 2irg {12 to 18me}

1um and firse
Tnere is a deflclency of vitamins B and C calc
class (animl) proteln in the western Reglon These deficiencies
ire rore prenounced In the joung because of the demands ©f Erosth on
the systen and simply because they have less to eat

(11928)
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Ftg Incidence of some signs asscciated with malnutrition in
318 subjects examined tn the Western Provinces, Nigeria,
July to Octover, 1952

The calorle intake Is lower than the optimum and 1is chiefly
made up from carbohydrate sources such as garrl and yam

Protein deficlency shows itself in loss of welght, lowered
resistance to states of stress such as pregnancy, lactation and
illness, and in anaemla

The greatest mean welghts are reached by populations eating
most animal protein For example, the women of the Soragbemi
fisherfolk who have a lower calorie Intake than those of the Illu
Put a higher animal protein intake, have a greater mean weight dur~
ing the child-bearing years, and Infant mortaliry is lower

In vestern Migeria the average birth weight has been found ta
ve 1mviz6- than the average for the country, being about 63 1b
{3 kg} ATthough the reason for this may be partly nutritional,
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1t seems to be due more to the early age of maternity and the size

of the Afrlcan pelvis, the general smallness of which 1s not due o
rickets or osteomalacia

Anaemla of pregnancy is common and 1s sometimes extremell

The dlet of the poorer Yoruba erpectant mother censists largely of
carbohydrate, palm oll and vegetable protein, and the quantity in-
take of these 1s also low It is suggested that one result of this
maternal malnutrition 1s fatty Infiltration of the 1liver in new-born
bables The histologlical picture is similar to that found in
classical malignant malnutrition occurring In older children after
weaning; typlcal examples have been described elsewhere® The
suggestion 1s made that mallgnant malnutrition in infants may begin
during intra-uterine life, due to the malnourishment of the pregnant
mother

JelliffeS has reported the results of analyses for protein
content of specimens of breast milk from nursing mothers An
average of 1 04 per cent {0 59 to 1 76 per cent) was found As 1s
well known lactatlon continues for one to 36 months, yet there does
not seem to be a gdecrease In proteln content with length of lacta-
tion Consldering that the animal proteln intake of the mother was
atout 10 per cent or less of the recommended intake o: total proteln,
this figure for milk proteln 1s favourably high The diminishing
total quantlty of the milk as lactatlon proceeds, and possibly the
quality of the proteln, may contribute to the genesis of kwashlorkor

Another manifestation of malnutrition in children seen in
Iredan, Western Nigeria 1s oral disease® which may be due to protein
deficiency It occurs 2t about the third year, when the child has
Just been weaned, and usually during the hungry season (May to July)
A prolonged period of malnutrition is followed by Vincent's gingl-
vitis which is very common Thils may progress to infection of the
mandible and maxilla by spreading through the roots of the teeth
A steady march onwards results in involvement of the adjacent soft
tissues by direct contact, producing gangrene of the inner surface
of the cheeks, which rapidly advances peripherally Treatment is
by a high protein dlet, penicillin and, where possible, plastic
repalr

A high proportion of the symptoms and signs 1s due to the lack
of riboflavin Those which are prominent are hyperaemla of the
conjunctiva, dyssebacla colour chanfes and lost paplillae In the
tongue, and angular stomatitis Fhotophobia, lachrymation swollen
and bleeding guUms may partly be due to the lack of riboflavin It
1s usually safe to assure that lack of one member of the vitamin B-
group 1mplles deficlency of all the others The vitanin B-group is
present in meat, 1iver and eges These are foodstuffs which are
notoriously absent from the diet of the majority of the Négeri'jan
population mainly through poverty, and this leads to a deficlency
not only of vitamins but also of proteln and amino-acids

lassical
t blindness and follicular hyperkeratosls are ¢
manlrtxagtgtisgns of vitanin A deficiency, 1T 1S difficult to explain
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thetr prescnce 1n w stern hiperia where sufficlent vitanin A Is
avalladle It pmay be, of course, that the carotene In red p3ln

011 - the chlef scurce of vitarin A - lias not teen capletely svail~
able to the subjects or thit deprivation of vitanin A 1s not the
chief causal factoré, and thit some other cause of these ranifesta-
tiens rust be looked for

Inprovecent In the nutritional status of a people involves
changes In the socizl and eccacnle factors With children there Is
a definite opportunity presented, especially as carpulsory education
1s envisaged In this Peglon Before discussing how this could be
dene, attenticn rust be focused first cn infants ané those of pre-
school age betwveen gne and five years It 15 In this group that
the condition known as Fwashlorkor or —+1lignant ralnutrition occurs
Brock and Autret in thelr W0 ronograph?® have dealt with all the
knowt aspects of this disease In Africa Briefly It 1s character-
1zed by retardaticn of gro4th between cne and flve years of age,
dysplgnentaticn of tre halir, oede~2 with hypo-albunlnaenia (the
swelling 1s rarred in the extremities), liver changes, skin disorders,
gastre-intestinal upsets such as dlarrhoez, pee/lshness anpd rental
apathy, and a heavy rortality if untreated or Inproperly treated
In every hosplital visited in thls Reglon several cases of kwashlorror
were being adnitted nenthly These are bound to be cnly a percent—
age of thosz affected Sometires the disease has a slow genesls
AU other tires 1t is precipltated rapldly by infectlon or heavy
parasitic infestaticn In an apparently healthy child In nost cases
1t was belng treated by nilk and vitanin B concentrates, and the
infection or parasitic disease was also being attended to The
treatrent now reccrmended is to search for any Infectlon and treat It
provided that in the case of ralarla, treatrent is gradwal and not in
full dosage mnilk protein In the forn of skirred rilk 1s given
Irrediately - children In the severe stages tolerate poorly the fat
of whole nily a sultably varled dlet is gradually introduced in
very severe cases mman plasma !s introduced slowly intravencusly or
into the bone marrow or subcutanecusly for the first ten days
Adams? has produced astonlshing clinical inprovements and a rapld
return of gross liver changes to norral with 'Hepanino's, a
predigested preparation of whole liver

Preventive measures which will assi{st in lowering the incidence
of thls highly preventable and often fatal condition are active
supervision in Infant welfare clinics of children beyond elghteen
months up to the age of five when they enter school, active
propaganda for a mixed Infant diet in these clinics and in all
vlilage and town dispensaries and hospital cut-patient departments
In the larger towns - such as Ijetu Ode ~ Instructions of this nature
are sametires given, tut this is not dene in the smaller places

* Evens Medical Suppllies Ltd London
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1jebu Ode Infant Welfare Clinmic

Diet for babies of 2 year to 15 rionths

6am MilKk and sugar Tinned, goat, or dried, 1 cupful

10anmn Ogl or ogl babax Cupful with sugar and milk

2pn Mashed yam or rice 4 to 6 teaspoonfuls or stale bread in
1 to 13 cupfuls of stew or bone or vegetable soup Fresh
meat jufce, 1 teaspoonful I obtainable

4pm Fruit julee, 1 cupful

6pnm Cupful ogl, or pawaf, with sugar and mllk 1f cbtalnable

Wwpn M1lk and sugar Tinned, goat, or dried, 1 cupful

Extras

Minced 1iver

Palm oll 2 teaspoonfuls dally

Cold boiled water between meals

1 egg 1ightly bolled or mixed with pawa when obtalnable
Fresh fish steamed

Dlet sheets for different age groups should be printed In the
vernacular and read out to the mother who should then repeat 1t
A copy should be given to her or to the father 1f elther is literate
81ight loczl modlfications may be necessary

For school children, provision of midday school meals free or
very cheaply 1s an obvious answer This rmay not be economically
feasible, In which case the following measures may be adopted
Health visitors, or school-teachers themselves, should be requested
to vislit the homes of malnourished children (who are easlly recog-
nized in a class as they are usually the most apathetic apart frem
having rarked physical slgns such as angular stomatitls) and advise
the parents With the help of the Medical or Health Department,
nass worning should take place in schools periodically In the
absence of school meals stoch vitanin tablets should be given to
school authorities for dally or weekly distributlon to children with
slgns of nutritlonal deflclency Although a good all round dlet is
the 1deal, even when this 1s wnattalnable, avitaminosls as such can
be attacked Some improvement will definitely be obtalned it s
known that minimal lack of specific vitamins In man causes recognliz—
able and treatable mental and physical symptoms and signs The
frequency of ulcers and their delay in healing may reflect the
lowered resistance to infectlon and poor healing power assoclated
wlth yalnutrition, 1ncluding deficiency of ascerblc acld Partial
deficiency of the vitamln B-group ray bring about easy fatlgue,
dininished appetite and subnormal gains in weight

If school meals are provided they should include red palm oll
as an Important source of vitamin A _soups can be thickened with

- gruel nade from maize flour
* gg baga - gruel rade from sorghum flour

+4 pava - porridge nade from sorghum ' flages?
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bressrs yeast or groundnut as good sources of the vita~in B-complex
and censumption of citrus fruits (oranges, le~ons) chould be
encoaraged as good sources of ascordic acld

The groundnut contains a good quantity of protzin, and the
important ccmponents of the vitamin E-group (thianine, nicotinaride
end ritoflavin) In the absence of meat, it could help to ™3ke
good the deficiency of thebe constituents It 1s only occaslonally
used in the African dietary, e g for thickening a stew thus making

dnut soup, or as a snack. henneth PFrior, a nissionary osrl-
culturalist in !iger'a, r2s advocated the use of groundnut flour for
a wide varlety of purposes The storage properties and palatabllit,
of this product are worth Investigating A small trial wes made
anong a few Lagos fanilles, with uncertaln results

At the Veterinary Centre, Vow, experiments are belng carried
out in the production of skir—ed nllk If they are successful this
will be useful, both econonically and nutritionally, for general
purposes and for the treatment of kwashlorzor

1 vish to thank the Acting Director of Medical Services,
Dr H C Wwir, and the Acting Senior Hezlth Officer, Dr D Ungar,
both of Medical Headguarters, western Reglon, who kindly arranged
ry tour Dr J L McLetchle, Adviser to Rural health Services,
Nigerian Medical Services, w10 granted me access to his ccnslderable
official records, all the wonderfully helpful personnel of the
nedical statlons I visited, and Dr M E Johnston for invaluable
assistance in the flnal stages of this work
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DIAGNOSIS OF ACUTE KWASHIORKOR IN CHILOREN AT MULAGO
by
R F A Dean

The dlagnosis of kwashiorkor has rested up to the present time
on clinical observation, rather poorly supported by a few blochemical
data Clinlcal observation does not usually lend ftself to exact
rieasurement, there is a wide variation in assessment, and the exist~
ence of what may be local varlations of the signs has added to the
confusion The need for more objective methods of dlagnosis to be
used in conjunction with the clinical findings is quite cbvious and
most of what I have to say deals with the possibility of finding and
using such methods

In Kampala, kwashiorkor 1s a disease which can be regarded as a
separate entity, with some distinctive clinical and blochemical
features Every aspect of kwashlorkor cannot be discussed here but
there are a few facts which are reasonably well proved and can be
accepted The first 1s that kwashiorkor is a disease which occurs
in commnities where the staple diet is poor In protefn, and espe—
clally in animal protein The second 1s that children in the acute
stages of kwashlorkor usually have fatty infliltration of the llver,
and various changes in the pancreas The third Is that kwashiorkor
can occur without any signs of accompanylng disease, such as hook-
wWorm anaemla malaria or syphilis, or of any recognizable vitamin
deficlency

The great majority of the children seen at Mulago are between
the ages of one and two-and~a-half years, and are small for thelr
ages There may have been some retardatlion of skeletal development,
as shown by the height and by the X-ray appearances of the hand,
and no child admitted for kwashlorkor has reached even the modest
standard of welght corplled from more or less normal children
attending welfare clinics in the vicinity of Kampala The welght
1s low despite the cedema, which Is an almost constant feature and
may represent from 10 to 30 per cent of the welght on admission
This shows In the welght loss in the first few days of successful
treatrent

The children nearly always have alteraticns of tae hair and
skin The halr is usually fine and straight, and brown The skin
shows a nurber of changes which Trowell ef al 5,6 have described
very fully One which rust be considered characterlstlic of the
disease as we see it begins with dark, purplish spots in the most
superficial layers of the skin, fluids collect under the spots, the
_#in loosens md gets rubbed asa, and as the eme process has been ging
on simultaneously in 2 murber of adjacent places, large areas of
skin are left denuded and weeping The groins, and parts subjected
to continuous pressure, are most comonly affected Other extra-
ordinary leslons are deep fissures which appear at sites of extreme
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skin reflexien cuch as the tuncticn of the ear and scelp, ind deep,
punrhed-oat ulcers which oscur sgmetimes on tre dorsun of the foot
Both these lesions srhow sery 1ittle Inflar—atory reaction and seen
to be relatively palnless

Usually, the children have a ~oderate de,ree of anienta, alth
rae-ozlobin averagirs about 8 5g per 102ml ana a red blood cell
ccunt of about 2 85~ per cu r~ so that thre colour inder lc g
1ittle o er unit Tiey rise no enlarge~ent of tre llver, the
edre 1s usually palpable Just belos the cootal rargin but this dees
Tot represent a trus enlarge~ent of the 11 er so ~uch as fallure of
the rest of tre bed) Lo grew Dasles® has collected the post-—orte-
welghts of the 11 ers of children d,In7 at *»ulago, and tre propontion
of the welghts to the total bod, welghts 1s —ach the sar. whether thre
livers are fatt, or rot Tre children pu.ss a s™ill aroeunt ¢” pro-
tein in tre urire, witroat any dlood cells or casts

Elsevhere tlre clinlcal featurcs ~a, be so~eshat differcn Tre
ege at which children are =oct p-cfcundl, a“fected ™3, te ‘ree LO
five ,ears, the hair ~.7 be red, .Te,, OrF cff~4nlte, ra.rer ran
brosm, tre typical der-atocis may be an appearance of the srin of
tre loser parts of the legs that can be descrived as bre T 'craz,

P2 1n1g', the llver +a, be hard ard so large as to reach the u.ilicus
Trese varlations need not alter the dlagnecls and the, do not Melp
ruch 1n defining the essential patholes, of the dlsease

We rave begun an attack on the blecremlcal pathology at Milago
and the findings in the serum are su—irized in the table (taken fro
Dean and Scrwartz2) On the whole trey confirn what has been found
elsedhere Three serles of values are glven for each of the serur
censtituents Those in the first serles were found on acrission and
may be sald to be consistent with a perlod of proteln depletlon
The other values were found after 7 and 28 days treatment with a high
proteln diet Changes occurred for the greater part near the begin-
ning of treatment The values at 28 days were near the accepted
normal values for British and Arerican chlldren of the sare age,
except the albunin globulin ratios, which were low, and the blood
urea values, which were high The latter 1s especially puzzling
but we do not at the nement conslder that the lability which they
indicate is necessarily related to kwashiorkor, although that is a
Dpossibility The 28-day values are better regarded as ‘standard’
values cbtained in relation to a known period In which the child has

been eating a kncwn dlet, rather than as 'normal' for African
children



80 CLINICAL - communications

huwashiorkor rusults of the analysis of the serum of
dulago children on admssion and after 4 and 28 days
of treatment with o high protein diet

On After After | Normal
admission | 7 days | 28 days | values

Total protein (g/100 ml ) 3 98 6 00 70 |65=-75
Albumin " 181 2 52 360 44=-58
Globullin " 244 3 40 3 60 34

A G ratie 0 87 08l 1 00 20

Urea (mg/100 mk } 16 2 430 | 500 |20-25
Total cholestercl " 87 160 140 150 ~ 180
Free " " 66 77 56 60 ~ 75
Ester " ! " 21 83 84 90 - 95
Free total * U 078 0 48 04 [02-03
Amylase {Units) 25 S0 100 80 ~ 200
Esterase " 16 8 45 43 Unknown
Chollnesterase " 022 0 36 060 [06-08
Alxaline phosphatase " 11 8 95 18 0 15 - 20

Details of methods and units are described by
Dean and Schwartz?

The figures shown are averages of 10 to 30 estimations

The normal values are those for children in trc U S A
aged one to three years

An isolated estimation, or a set of estimations In a single
blood sample, even 1f the child is in the acute and untreated condi-
tion, helps much less 1n diagnosis than the repetition of the estima-
tlons during treatment The initial values shown {n the table cor-=
stitute an ald to the dlagnosis of kwashiorkor and thelr subsequent
alteration when a correct high protein diet 1s given also helps In
the dlagnosls Within a few days of the beginning of successful
treatment the child rapldiy loses his oedema, and there ls a close
connection between the loss of the oedema and the rise In the serum
albumin, a point that helps to characterize the oedema Water pre-
sumably leaves the blood stream, and this must affect the concentra-
tion of substances in the serum, but the changes found after a
week!s treatment represent more than can be accounted for by the
withdrawal of water The changes do not all occur at exactly the
same rate, and there must be active regeneration of many substances,
even in this short perlod The curative dlets may provide small
amounts of some substances for example cholesterol, that appear 1n
the blood stream, but serum proteins, and all the enzymes, are not
obtalned in this way They must be synthesized in the body

A large mumber of synthetlc processes seem to begin, suddenly,
to function at a high level of efficlency The processes must
involve many organs A rise in serum aldbumin reflects increased
synthetic activity in the liver and cholesterol may be made at-many
ditterent sites, including the brain Another organ that must be
involved is the pancreas, which was propably the site of manufacture
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of most of the cerun zylasze and esterasc estinmated Every organ,

and every part of the body, probabdblys takes part in this astonishing
revival of vital activity

Contir-atory evidence for the pancreas 1s avallable from the
study of parcreatlc secretion into the duodenun by Thompsonded at
Mulago She has found very low values for the actlivity of trypsin,
lipase and amylase In the acute stage of the disease and ruch higher
values after a period of high protein feeding Some Interesting
prelininary results have been obtained by following up this work
with balance studles* One chilg, in the first balance period of
four days when he was acutely 111, absorbed 73 per cent of the
nitrogen in hls dlet, and 88 per cent of the fat, after 25 days
treatrent with a so,a banana dlet, he absorbed 79 per cent of the
nitrogen and 96 per cent of the fat The ratio of urlnary H faecalll
irproved from the very low figare of 0 3, corresponding to the

urinary excretion of nearly a third of the nitrogen In the diet, to
31

¥wnachlorvor as seen at Mulago 13 considered to be a disease In
wiose aetiology proteln deficlency is doninant We belleve that
all the evidence from serun proteins and enzymes, duodenal enzymes,
ad balance studies, polnts In the sa@e direction The changes
that seen to be characteristic of the cure of the dlsease occurred
when large emounts of cow's milk and soya were added to the diet,
and although we know that these fo0ds supplied many substances
besides protein, the proteln !s believed to play a very Important
part ‘The nature and speed of the changes appear themselves to
constitute dlagnostic features which are probably specific

It is not aifficult to invent other tests that might be used In
dlagnosis For instance, a test might be based on the fact that
small amounts of milk fat, or lactose, cause immediate dlarrhoea
If collectlon of urine and faeces were a little easler, the ratlo of
urinary to faecal nitrogen would tell a great deal about the recovery
of enzymatic actlvity A test of a different kind might depend on
the water balance in kwashiorkor, at the moment we know little
€xcept that the balance is easily upset, but the reaction to the
Intravenous injection of osmotically active material, such as serum
or dextran, might be very informative, and so might the investiga-
tion of the rate of excretlon of a test dose of water given by mouth

The 1deal method of objective dlagnosis would be the estimation
Of a substance which occurred naturally in the body, whose concen-
tration was known to depend on the integrity of many body processes
At the present time we cannot name with certalnty any such substance —
although a good case might be made Out for serum albumin -~ and we
have to rely on a battery of estimations Tentatively, it 1s sug-
gested that estimation of the serum albumin and total protelin, the

* 1 would lke t
St iey 0 acknowledge the help of Mrs J N P Davies in these
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Kuashrorkor rusults of the analysis of the serum of
ifulago children on admssion and after 7 and 28 days
of treatment with o high protein diet

On After After | Normal
admission | 7 days f 28 days| values

Total protein (g/100 ml ) 3 88 600 70 66~758
Albunin " 161 2 52 360 44~-55
Olobulin " 2 44 3 40 3 60 34

A G ratio o 67 0 Bt 100 20

Urea (m2/100 m1 ) 16 2 43 0 500 |[R0~25
Total cholesterol ] 87 160 140 150 - 180
Free " ’ 66 77 56 63 - 75
Ester " N " 21 83 84 90 - 85
Free total " U 076 0 48 040 (02-03
Amylase (Units) 25 90 100 60 = 200
Esterase M 16 8 45 43 Unknewn
Cholinesterase " 024 0 38 060 [06-08
Alkaline phosphatase " 18 95 180 |[156-20

Details of methods and units are described by
Dean and Schwartz?

The figures shown are averages of 10 to 30 estimatlons

The normal values are those for chiléren in trc U S A
aged one to three years

An isolated estimatlon, or a set of estimations In a single
blood sample, even 1f the child 1s in the acute and untreated condi~
tion, helps much less in dlagnosis than the repetition of the estima-
tions during treatment The 1nitlal values shown {n the table con-
stitute an 314 to the dlagnosis of kwashiorkor and their subsequent
alteration when a correct high protein dlet Is given also helps in
the dlagnosls Within a few days of the beginning of successful
treatment the child rapldly loses his oedema, and there Is a close
connection between the loss of the cedema and the rise In the serum
albumin, a point that helps to characterize the oedema Water pre-
sumably leaves the blood stream, and this must affect the concentra=
tlon of substances in the serum, but the changes found after a
week!s treatment represent more than can be accounted for by the
withdrawal of water The changes do not all occur at exactly the
same rate, and there must be actlve regeneration of many substances,
even In this short perilod The curative diets may provide small
amounts of some substances for exanple cholesterol, that appear in
the blood stream, but serum protelns, and all the enzymes, are not
obtained in this way They must be synthesized in the body

A 1arge muber of synthetic processes seem to begin, suddenly,
to function at a high level of efflciency  The processes must
involve many organs A rise in serum albumin reflects increased
synthetic activity in the 1iver and cholesterol may be made at many

including the brain Another organ that must be

sites
%:g:xztis me'pancreas, which was probably the site of manufacture

(11026)
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There are, of course, rany differences, tut the cne which ceers
1ikely to be of the greatest irportance 1s that nilk contalns cyano~
codalanin (vitanin Bys), and ratze does not. No entlrely vegetarian
dlet supplies thig vitanin, but evidence 15 accu~ulating that 1t is
closely comnected with the retabollsm of rethicaine ihe conecticn
1s with rethyl groups rather than with thiol groups The vitziin is
Involved in the production or activaticn of methionine-foring
systemg, which are probably less fully developed in Infancy than In
adult life In its absence there ray be delay in the transfer of
nethyl groups from betains  tMen f{t {5 present the need for rethioc-
nine ray be reduced, and the anino-acid nay lose sc~e or its
escential character and be replaceadble by other substances It is
one of the so-called 'lipotropic! substances, which help to re-ove
fat from the liver, and in this actlon it 1s rore effective in con~
Junction with rethionine than either 1s alore «2at part does
cyanocobalanin play in the aetlology of kw.shiorkor? It coes not
seel entirely unreascnable to suggest that 1t may be intimately
concemed with any enzy—e systems which are sustained by rethicnine

Perhaps scre atterpt should be rade to surrarize these ccaflict—
Ing speculations They lead, I believe, towards the view that In
kwashiorkor there ray be a failure of proteln synthesis, assoclated
with the lack of enzyre activators or re-activators, and of an
accelerator of transrethylation Accord{ng to the quality of the
diet, these may appear in different degrees, but the complete triad
may be dlagnostic we have, I belleve, been gbserving, in different
parts of the world, different manifestatlons of a2 disease that may
everywhere have the same cause Success In the dlagnosis of
kwashiorkor, as of any other disease ultimately depends eon the
ability to reduce the problem to its essentlals The cerron origin
of 211 kinds of kwashior«or seems to be protein deficlency, quallita—
tive or quantitative Variations nay be brought about by many
different factors such as different supporters of the staple in the

dlets, abundance or lack of calories, assoclated vitanin deficlencles,
and <hronic infections

REFEREACES
1 Davies, 4 K P Personal cormunication
2 Dean, R F A 2 Schwartr, R (1953 Brit J Mutr 7,131
Thompson, M P This Report ¢ 208
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ratlo of free to total cholesterol, and of an enzyme such as esterase,
will cover much Of tne chemical pathology

It 1s of the utmost importance to bear in mind the possibility
of finding a cemmon initial defect underlying all the pathologlcal
changes that occur in kwashiorkor Although our knowledge of the
engyme chemistry 1s still small, the most llkely common defect 1s a
more or less generallzed fallure of enzyme production IT our
knowledge were more thorough, we might dbe able to distingulsh between
enzymes which were much affected and those which were less affected
At the moment there 1s only one shred of evidence of this kind and I
am not sure if 1t is admissible Waterlow? Investigated some chil-
dren In Fajara who may have had a disease different from that which
is seen In Kampala - and found, as we did, reductions of cholines—
terase activity When the children recovered, the activity rose
He also estimated - and here I think he showed great perspicacity -
1liver cytochrome oxidase and lactic dehydrogenase, and discovered
that they were apparently unaltered by the dlsease The number of
estimations was very small, and I think the work should be repeated,
but thils negative observation may turn out to be of impeortance

Cytochrome oxldase and lactic dehydrogenase are enzymes which
differ from cholinesterase in one notable respect they do not
require thiol (~8H) groups for their activation Cholinesterase,
pancreatic esterase and llpase, and probably amylase, all need tniol
groups and their activity is reduced in acute kwashlorkor and
Increases during recovery Can we then, look upon kwashiorkor as
a deficliency disease produced largely by a lack of thiol groups?
Fallure of enzyme action could be explalned In many other ways
For instance, 1f the thiol groups of many enzymes are oxidized to
-5-3 groups, catalytic activity dlsappears and glutathlone s needed
to restore it It may be that In kwashlorkor the thilol groups are
in the oxldized state, and that the true deficiency 1s of gluta-
thione It can be argued, however, that if thiol groups arg to be
provided from sources outside the bedy, they must be derived from
the sulphur-containing amino-acids cystine and methionine, and that
cystine is needed for the formaticn of glutathione A vegetarian
diet which is low in total protein Is likely to be deficlent in
methionine, we suspect that the ccoked banana {plantain)* 1s short
of methionine, and Close # of IRSAC at Katana, has found the same
to be true of cassava Is there any connection between these
findings and the occurrence of kwashiorkor? Does kwashlorkor ever
occur 1f the diet contalns a large supply of methionine? Malze
protein is a rich source of both cystine and methionine and yet
Kwashiorkor has been reported in malze-eating peoples Cow's milk
protein contains about the same amounts of cystine and methionine as
maize protein, and yet milk is universally recognized to be protec-
tive against kwashlorkor Wnat is the difference between the two
foods, other than thelr amino-acld composition, of Importance in the
aetiology of the disease”

% See footnote p 310
+ Refer to p 249

(11926)
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The children have been divided into two rain groups, Ganda
{local) and non-Ganda {ir-ifrants), and afmin into ape groups.
In each are group the proportion of Gand: to non-Ganda i3 rerirkably
sinllare  Are groups have been rade containing neonates under
three ronths and tren I Mave erouped the children in six-nonthly
periods about the afes of six ronths, one year, 16 ronths and so on,
But there were so few cases {n the are group 33 to 4 years and
thereafter 5o few round the midyearly figure that the 33 to 4 group
s been co~dined with the 4 to & froUp and thereafter the proups
are in jearly perieds 5 to 8, 6 to 7 and 3o on. I conslder that
up to the age of one year the ares arc accurately stated, the
accuracy 15 fair up to four jears and thereafter the ages can only
be considered as roughly accurates The bulk of the adntisslons are
under the age of four yearse The distinction between tribes is
accurate save possibly for the fact that some non-Ganda ray have
gassea themselves off ag Ginda &g 8 rark of their assimilation f{nto
ugandas

Alrost every child adnitted Ind a blood slide exanined for
ralaria parasites, & natural precauticn in g hospital in a hyperen—
denle ralaria area.  But to record all cases with positive blood
slides as cases of ralaria would be rost nmislesding, Fron the
Tecords it 1s clear that ry colleagues recognize, as would be

expected, three separate conditions in which the blood slide is
positive

{a) ralaria, uncorplicated by any other conditicn

(b) ralaria, corplicated by another disease, either the
ralaria or the other disease necessitating admission

(¢} so~e rajor disease where ralaria 1s a minor corplication
ang would not of itself necessitate admissions In scme
exarples there may te a rarked parasitaemia, in others
several slides may have ylelded only a single parasite.

The groups appear to re to be reasonably clear and distinct
There 15 a striking and a highly significant difference between
Ganda and non-Ganda in the incidence of malaria in the neonatal
Deriod, and to a less extent in the perlod about six monthse While
Only 7 per cent of the Ganda admissions In the neonatal period
204 28 per cent In the six ronths groVpwere for ralaria, €5 rer cent of
the non-Ganda admissions in the neomatal period were for ralarla
2nd 44 per cent In the six months group, I CAnNot see any pecu-
Uar local factor to account for thls and have no explanation,

IE 1s possible tmt the maternal immunity handed cn from the non-
Ganda mothers 1s not eftective agalnst the local stralns of falci-
garum malaria, however effective it might be in their home areas
W fay this difference betwcen Ganda and non-Ganda In these early
::nths Of 1ife 1s seen in children net admitted to hospital I
th’;““ say In non-Ganda, the peak percentage Of malaria was in
ab neonatal perilod, although the greatest number of cases were
Out one year old In Ganda, both the peak percentage and the
%;egtest number of cases occurred In the 'one-year-old group's
2 Oth, the malaria incidence rell more or less steadily up to the
8¢ Of s1x to elght years.

{11026)
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ANALYSIS OF MORBID|TY ARD MORTALITY {N CHILDRER

AT MULAGO HOSPITAL 1950~
by
J N P Davies

Sick children in Xampala present much the same problems as
elsewhere in the tropicse Paediatricians and hospitzl beds are
few and admisslon las to be restricted to those severely 111, and
rany who in more favoured lands would be admitted without questlon
have perforce to be treated as out-ratients. The ccncluslons
reached by a survey of children admitted to Mulago Hospital, wileh
deals with a highly selected group of patients, must be treated
with due reserve

An analysis is presented of the causes of morbidity of sore
2,600 children admitted to Mulago Hospital 1950-, % The 1nter-
pretations of these records are entirely m/ responsibility but 1
shall check these against the opinions of Dre Trowell who was re=
sponsible for the care of rany of the childrens All avallable
records of children have been scrutinized and I am satisfled that
there are no serious omissionse Cases where the age, sex or tribe
was not recorded, abcut 10 in all, have been rejected and again I
am satisfied that this does not materially alter my rindings as they
dild not fall In any particular groups of diseasess

Kampala 1s the capital of the Kingdom of Bugsnda and hence the
rajority of our patlents are Ganda, though a considerable numbel
are non-Ganda, belng Irmigrants from rany different tribes who rave
come>J9 live 1n rural or peri-urban locations around hampala Few
of these u:‘@_ve 1lived in the environs of Kampala for any great length
of time, and ma'e Falority of non-Ganda mothers must be looked on as
relatively recent sé¥1v@lss  Few live within the Municipal boun-
darfes where milaria tg @fONtrolled, and the great majority live in
the surrounding areas where’é?}_‘m@a“a 1s hyperendemic with transmis
Slon throughout the year, alghoiighl 20centusted in the wev seas(fmid_
Though a1l types of malaria oceur,¢"o%r infections are due to z;
rarum malarla and so the term nalérf: @ ere used covers a1l species

;
1

The drvesttgastons of vetbourn 000 STOCK AN MUETEE e,
shown That for the TIrst months of 11fe'ean children and that at
welght, are roughly equivalent £o EUroPe o, to Jag  Breast feeding
about nine months the welght curve begins otdlet for adults and
is prolonged and the banana 1s the staple ey
children 1

t1

~n to utilize their
b

* 1 am grateful to my clinical colleagues for pﬂ"mls.\\ €n te use tnelr
ca.o mecords and to my fellox pathologists or
antap=y protocol.

(11926)
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The children have been divlded into two min eroups, Ganda
{local) ang non-03nda (Ir~irranta), and 4f410 INLO ope Froups.
In each age Froup the proporticn of Ganda to non-0inda is rerarkabdbly
si~ilare  Are groups have been rmde containing neorites under
three ronths ang then 1 Mave procped the children 1n six-ronthly
periods about the ares of 9ix ronthy, one yeor, 18 ~onths and 50 oh.
But there were 50 few cases In the ape pFroup I3 to 4 years and
thereafter 50 few rodnd the nldyearly figure that the 33 to 4 group
tas been ec=bired with ths 4 to 5 froup ard thereafter the froups
are In yearly per1ods 5 to 6, 8 to 7 and 8o on, I congider tht
Up to the age Of one year the ages are accurately stated, tre
eccuracy 1s falr up to four years and thereifter the ages can only
be considered es roughly accurate, Tre bulk of the admissions are
under the ape Of four years.  7The d1stinctlon between trives 1s
accrate save possidbly for the fact that so=¢ non-Ganda miy have

fassed themselves off 83 Ginda as & rirk of their assinilation into
Buganda,

Alm0st every child a¢-itted Md a blood slide exanined for
rRlaria parasites, a natural precauticn in a hospital in a hyperen-
denlc malaria areas But to record all cases with positive blood
Slides as cases of ralaria would be rost nisleeding,  Fren the
Tecords 1t is elear that ry collearues recognlze, as would be

expected, three separate conditions in which the blood slide 1s
positive

(2) ralsria, uncorplicated by any other comditicn

(d) ralaris, corplicated by another disease, efther the
ralarie or the other disease hecessitating admission

(¢) some rajor disease where ralaria 1s a minor corplicatlion
and would not of 1tself necessitate adnissions In some
exarples there rny be a rerked parasitaenia, in others
several slides rmay have ylelded only a single parasites

The groups appe
There 15 o Dbear to re to be reasonably clear and distincts

Striking end a highly significant difference between
Ganda ard non-g Y een

perioed, and to
only 7 per cen

anda in the Incidence of malaria in the neonatal
2 less extent in the period about six months, While
and 29 t of the Ganda adnissions in the neonatal perlod
the nonganocrr, 10 the 81X ronths growpyere for mlaris, €5 per cent of
anq 44 Deama adnissions in the neoratal period were for ralaria
Uapr loca; ?em in the six months group. I cannot see any pecu-
It 13 Dossibicmr Lo accownt for this and have no explanations
Ganda mesiDle tIat the vaternal irmunity handed cn from the non-
Parum ragmers S DOV effective agalnst the local stralns of falel-
How fap chx{la' however effective 1t might be in their home arease
™onths of S difference between Ganda and non-Ganda in these early
cannoy giy e 18 Seen in children not admitted to hospital I
the neon:€'1 In nop-anda, the peak percentage of malaria was In
about one 2l period, although the greatest number of cases were
greatest Ye4r old  In Ganda, both the peak percentage and the
fumber of cases occurred in the 'one-year-old group'

Iny
age guL B¢ mlaria incidence rell more or less steadlly uUp to the
SIX to elght years,

_\"6)
.
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It we compare uncomplicated malaria {group a) with major
dlseases compllcated by malarla (group ¢), we find that up to the
age of 18 months there were more cases of uncomplicated malaria, but
that after thls age there were in both Ganda and non-Gande slightly
more cases of major diseases complicated by malaria

‘wo quite separate and distinct groups of types of malnutriticn
were examined namely (a) underfeeding starvation or marasmus, and
(0} kwashiorkor No other types of malnutrition were seen A
distinctlen 1s clearly shown for, in both Ganda and non-Ganda,
marasmus is predominantly found in the early months with very fes
cases occurring thereafter, while kwashiorkor 1s not seen in the
neonatal pericd, 1s uncommon in the six months group, and rises to
an 1ll-sustained peak In Ganda children at the age of 18 months
followed by a falrly rapld fall after the age of 3 years few cases
were seen Among non-Ganda the disease was uncommon before 1 year
and the Incldence rose more or less parallel to the rise in Ganda to
reach a plateau at 18 months The incldence did not then fall away
as In Ganda children, but continued on much the same level to about
3% years of age (the flgures here are fallacious) with a falr number
of cases occurring up to the 6 to 7 age group

There Is thus no reflection In the non~Ganda children with
kwashlorkor of the high incidence of severe malaria in the early
months of 1ife If malarla played any important part in the
aetiology of kwashiorkor, the severity of malaria in non-Ganda In
the early months of 1ife might be expected to advance the date of
the onset of kwashiorkor The figures fall to show any evidence of
this and support the view that malaria plays no major part in the
aetlology of kwashlorkor Indeed, 1t would not be expected to,
as kwashiorkor occurs in parts of the world where nelther malaria
nor other troplcal parasites exist In Kampala we can also dismiss
ascarls, tapeworms, schistosomes FMitanoeba histolytica and I
think, hookworms also, from any role in the aetiology Ancylostomic
infestatlon was Insignificant in the first year of life The
ineldence 1n Ganda children was fairly uniform in the ages 1 to
10 years In the non—-Ganda there ls, from the ages of 24 years
onward, a signlficant excess of kwashiorkor, of ascaris infestation
of ancylostome infestatlon and also of measles Though helminthic
Infestations may play a part in prolonging or aggravating a lwashior-
kor phase, I cannot find evidence to suggest they play any part in
the aetiology

The only other conditions that could possibly be incriminated
at Mulago Hospltal were the respiratory intections Under the
title of upper respiratory infection (UR I ) are included all
intections of the mouth tonsils and hypopharynx as well as of the
upper air passages In chlldren, as in adults in Uganda, U RiI .
and other respiratory Infectlons are very commons, and pnegmon a
very frequently seen2, but the incidence 1s more or less the Samih
in all groups and appears to have no particular relationship to the

incidence of kwashtorkor

(11926)
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Trus kwashlorkor with a raxiral age ircidence in tre jears 1.
to 3 seems to stand quite alere, and thourh ralirla and other con-
ditlons ray caepllcate, Prolong Or aggravate it, the agtlology would
appear to be quite distinct The operative factorc that precipitate
Jwachiorkor rust act in the raln In the perlod after tre nlntr ~enth,
at which tire we kmow the —otrerts nilk is failing to ~cet the needs
of tre child 2nd su-ple-entation 1s vtecaring urgently necesszry
1 do not propose to explore tre prodlem of the aeticleey of Fwashio™~
¥or mome deeply, as this will be dcne by others, but to tum™ Lo Sc-e
other polnts which arise in this anzlysis of ~ordidity “trstly, 1
would 11he to foint cut the Infrequency of frenk cirrrosls of the
1iver in trese child=en Although rost children shos an increase
in the anount of fibrous tissue in the llver cnly cie certain and
one suspected case of cirrhosis were seen, both In olcer crlldren,
plus cne case of infective hepatitis cirrhesls of the liver at
Mulago 1s a dlsease of the twenties and thirties, trough a nuwber of
cases are ceen In the late teens ! o case of infantile diliary
cirrhosis sintlar to those reportea Iro~ India has been seen, nor
Tas the plcture of serous nepatosis ana collagenosis of the liver as
seen In tre west Indles been encounterec

Another curlcus pelnt was the relative Infrequency of acute
gastro-enteritls Dlarrioea and veniting figured preminently oo
the acnlssien notes tut in nost cases they were associated with
ralaria and subsided rapidly on resolute treatrent of the ralarla
1 cannot explaln why acute gastro-enteritls was so infrequently
encountered an the case records, OT seen post rortew WelbournS
has also remarzed cn the unexpected infrequency of acute gastro—
enterltis in clinle children in and around Kampala

Tables 1 and 2 deal in detall with the parasitic and infective
ccuplications of kwashlorkor in children, excluding resplratory
cenplications which are so frequent as to be alrost a part of the
disease The flgures are shown for Ganda and non-Ganda separately
It 1s probable that more cases were ccnplicated by parasites and
non-respiratory infections than are shown in the tables, which
include some short stay cases others dying soon after acmission z2=d
others not fully investigated Neverthesless, during this period
active investigatlon into kwashlorker was golug cn under
Dr argaret Thompson and under Dr Deand who Informs re that of
75 carefully investigated cases 35 were without parasitic or non-
resplratory infecticns These tables therefore rust be approxi-
mately correct in showlng the relaticnship of kwashlorsor to
parasitism in Karpala There 1s no evidence here to suggest that

parasites are particularly responsible for prolonging the kwashlorhor
phase In non-Ganda

The autopsy findings are not greatly different from those
published previcusly from Muiago Hospltal? Autepsies were per—
formed only on 106 out Of 2.6, a percentage far belcw that achleved
In the case of adults dying at Mulago Table 3 showas the presured
cause of death In the 140 cases whlch were not examined post rorter
Malaria, preunonia, Kwashiorkor and taberculosis were the major
causes of death Most of the deaths Irom these ccnditions occurred
in the earlier years of 1life untll about the age of two years when
they began to fall off  Malarfa was a Steady Killer up to the age
ggaghreex_‘{éiﬁo?ukgruﬁﬁzrgabesgnnumber Of deaths was at about tne

ed at the -
exception of palaria it is ofee Tat a1olars vied an°

to be noted that disease
specifically tropical killed only three children oui ﬁ'gi:gfd as
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hookwor™s =taC, 1Nd armocblasls =one, eractly the came number of
deaths and the seme parasites as were found In the 192 children on
when autopsies were performed (table 4) It can also be seen fron
this tsble that ralarls, pneumonis, kwashlorkor and tuberculosis
were the major ¥11ling diccacses, and apart from malaria the so-
called tropical diseaces hardly came into the picture There 1s
little difference of significance between tables 3 and 4

Summary

A survey has been rade of 2,649 children who were admitted to
Mulago Hospital, Karpala, in the years 1050-1, and of the causes of
death in 246 children who dled {n hospital in the same perlod

The rajor cauces of morbidity and mortallty were nmalarla,
resplratorv Infections and kwashlorkor Apart frenm malaria,
diseases caused by troplcal parasites were not frequently seen

During the early ronths of 1life there was a significantly
greater arount of nalaria among irmigrants 1iving near hampala than
arong the indigenous people, but this was not reflected by an
earlier cnset of kwashiorhor

Kwashiorkor is a disease of the weaning period end was the
najor cause ofrorbidlg and mortallty in the one to three years age

period Infection and Infestatlon appeared to play no part in the
aetlology of kwashiorkor

Certain features of paediatric Interest revealed by the tables
are briefly discussed

REFERENCES
1 Brock, d F & Autret, M (1952) Bull lorld Hlth Org s, 1
2 Davies, 4 K P (1948} E Afrmed J , 25 228
Dean, R F A (1952) Personal communication

Ladkin, R G (1952) E Afrmed J, 29, 72

[CRREN

Welbourn, H (1952 Personal communicatior



CLINICAL ~ communications

20

‘sTaTUCITIad “BTWABUR WIOMYOOY ‘BUMEIY

$9S®D 28 Ul °DEUW 9Jam SUOTIBUTWEXS Te2130T03ISTH

‘RTUWOBUE T30 3T¥D1s sfatdudau

$580SQ% pue *ST1Iplogoys

3BEUIIOUIBY TBIQRIID ‘STSRIqa0LE
‘elIaqIudyp  eyucumeud TTeo qued “9SBASID S,UTHSPOH ‘SnuUel
‘sTa1avagoued  BaNITE] OBIPITO DIOUAA JO UORS JO SosEd oM} 10 Bug

g 10 2 o T U0f2055UT WO
23 ¥ g T 4 T 0 T ¢ g ¢ +SMO3URTT20STI
£ 2 1 uOTI TURUL
€ o T|1 1 ST11I21UB-011SE3 3100V
4 T 2 T 0 139UE)
S T ¢0jo 110 ¢ ST1I3Upual
L T 0|le 070 2{1t O eIuoumsud 1eqo]
924 2 0 T 4] o 1 [CIN § T 0|2 o|1T T STS0TIOIAqNL
21 T 0 T o0 1 0 g 1T o 2|0 1|1 2 RIBTEH
ST 2 1 2 € o 2 0 2|0 t}l&g o ETUOUNSUIOYIUOIEY
12 ¥ 0 o T ¥ 0 vy e 2 o)1 2 JONJO TYSEMY

saeak sIeaf | saeef s1vek 2 SuIvou | SYIUOU | syauou | Fynuom

Te20L 03 yeep JO £3sNEY
01 -t [fe ~¢2 |82 - & spuow 2 | € < ST ST -6 6 -2 |2 15pu
28 syrUlX01ddy
{232 ¢ o0 ‘I T ‘snyy ‘Ajagnivgas umMOYS 4D uUaAP]iyd DPUD)-UOU PUD DPUDY)

PauL0f42¢ 24am S01SGOIND woym UO UPAP]1YD QOT fo y3vap fo Sasnpy f0 SisAIvuy b diqeL

(11926)



CLINICAL - co~~unlcations a1

hookworrs «-twe, and amocblasis =one, exactly the came nunber of
deaths and the same parasites as were found in the 102 children on
when autopsies were performed (table 4) It can also be seen fron
this tedle that malarie, pneumenia, bwashliorror and tuberculosis
were the najor ¥illing diseares, and apart from nalaria the so-
called tropical diseases hardly came into the plcture There is
little difference of significahce between Tables 3 and 4

Sumrmary

A survey has been made of 2,049 children who were adnitted to
Mulago Hospital, harpala, in the years 1050-1, and of the causes of
death in 248 children who died in hospital in the sane perlod

The major causes of morbldlty and mortality were malarla,
respiratorv Infectlons and kwashlorkor Apart fron nalaria,
diseases caused by tropical parasites were not frequently seen

During the early months of 1ife there was a significantly
sreater arount of malaria among Irmigrants 11ving near hampala than
among the indigenous people, but this was not reflected by an
earlier onset of kwashiorhor

Kwashiorkor is a disease of the weaning period and was the
Tajor cause of rorblidity and mortallity in the one to three years age

period Infection and Infestation appeared to play no part in the
aetiology of kwashlorkor

Certaln features of paedlatric interest revealed by the tables
are briefly discussed

REFERENCES
1 Brock, d F & Autret, M (1952) Bull Ibrld Hith Org , 5, 1
2 Davies, § R P (1048) E Afrmed J , 25 228
Pean, R F A (1952} Personal communication

tadkin, R G [1952) E AfrmedJ 29, 72

[CRE NI )

welbourn, H (1952) Personal communicatior



92 OBSERVATIONS ON THE EFFECT OF MALARIA
OX GAMBIAN INFANTS AND YOUNG CHILDREN
by
I A McGregor

The high Incldence of diseases such as malarla, filarlasis and
ancylostomiasis In the people of the Gambiz has repeatedly rendered
almost Impossible accurate assessment of the part played by dietary
Insufriclency in the production of 111 health In no age group is
this more clearly marked than in Infancy and early childhood, when
heavy malarial Infection 1s almost universal

in June 1851 at a Government Infant welfare centre near Fajara,
an evpériment was started which would, 1t was hoped, determine pre-
clsely the effects of heavy malarial Infection upon infant health

Over a perlod of six months every other child born in the
villages around the welfare centre was placed on a weekly suppres-
silve dose of chloroquin, while the alternate infants were kept as
unprotected contrels This latter group was not denled anti~
ralarlal treatment when 1t was required The slster in charge of
the clinlc was advised that she should not regard the hon-chloroquin
infants as being different In any way from infants normally attending
the centre, and that should any one of them In her opinion, require
anti-ralarlal treatment, she was at complete llberty to adminlster
any standard therapeutic course normally prescribed at Gamblan dis-
pensarles

The diet of the Infants was not interfered with but ne
supplements, e g skimmed milk powder, were supplled to any child
of the experimental groups The diet therefore, was breast milk
later augmented by paps made from the cereals comronly used by
Gamblan people

Blood f11ms were examined for malarla parasites, weekly in the
case of protected children and monthly in the control groups In
addition where possible, each child, protected and unprotected was
examined monthly, the polnts noted belng welght, size of liver,
slze of spleen, colour of halr and haemoglobln value

In March 1982, a similar experiment using daraprim (2 4 -
dlamino-s-p~chlororhenyl-6-ethylpy rimidine) in weekly dosage
was started at another infant welfare centre to permit confirmation
af observations made during the chloroquin trial

The chloroquin experimental group at the start comprised
26 protected infants and 26 unprotected controls Unfortunately,
four of the control group have since left the area The daraprin
group numbered 12 protected and 12 unprotected

£1.Jiough this experiment has not yet been ccmpleted, certain
differences between the protected and unprotected childrep merlt a
preliminary report of results The results of the observations
are surrarlzed in the table

(13926)
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The parasitaemia 1s strikingly different in the protected and
unprotected groups The specles of parasite found bave been
Plasmodium falciparum, P malarize ang P ovale

Spleen rates were also markedly different

One chlld of the chloroquin protected series has died since the
start of the trial Flve children of the chloroquin unprotected
serles have dled over the same period ko deaths have occurred In
elther of the daraprim serles The difference in mortality rates
1s not statistically signlflcant

The nean birth weights of protected and unprotected infants in
the chloroquin series are almost ldentical The dlfference In rean
welght galn over one year In the two groups wasS 7 8 ounces in fayour
of the treated Infants Statistically, the difference in body
welght zain over cne year in the two groups 1s not significant

Variations In liver size In children of both daraprim and
chloroquin series, as judged by palpatlon, were

Treated Untreatea
group group
(a) Liver not palpable 27 2
{b} Liver palpable at, but
not below, costal margin
in nipple line 5 4
{c) Liver palpable below costal
margin in nipple line 51 23

The mean haemoglebin of the unprotected 1nfants was slgnifi~
cantly lower than that of protected Infants in both serles

Dyspigmentation of hair was not significantly different in

chlporoquin protected and unprotected infants though more showed thls
change in the latter group

(11926)



DEMOKSTRATION OF CLINICAL CASES AND MATERIAL 05
Examples of malnutrition In infants and children
by
H C Trowell and A J Hawe

Pr HAWE regretted that 1t was not possible to dercnstrate a
clintcal cese of kwashiorkor as he had hoped, as the dlsease us ndt
cermon in the nelghbouring villages One or tw0 cases of wiat had
tirst been presuned to be kwashiorvor had turned out to be nephritis

Or TROWELL said that he had been unable to find in the Ga~dla
and present to the reeting amy typlcal case of severe kwashliorkor
with ocdema and the characteristics of der—itosis, very few cases
having been reported* In this country In presenting two cases, one
of noderate undernutrition certalnly cc~plicated by, 1f not partly
caused by, nalaria, and another of noderate kwashiorkor apparently
without active malaria, he hoped to focus attention on these two
aspects pf malnutrition co~plicated as they are in the troplcs by
rzalaria and other 4nfectlons

The first child, 2 female Mandingo born ¢n 9 4 52 had attended
weekly an infant welfare centre There had teen accasional attacks
of tever for which treatment had been glven For the past three
months the welght had been statlonary at 10 1b {4 ¢g) The child
had teen breast fed from birth

Wen adnitted to the MRC research ~ard cn 15 11 &2 the child
was llvely and often tugged at her mother's breast There was
Toderate pallor of the rmcous menmbranes, the spleen was enlarged o
fingerbreadths below the costal margin but the liver wvas not palp~
able The rectal temperature was cnly 99 20F tut the thick blood
smear showed approximately rwo rallgnant tertlan malaria rings per

field Chloroquln €ng per kg was glven at once and two days later
the thick bloed snmear was negatlve

The welght, however, remained stationary, the child continued
to show signs of hunger the halr was crisp and black In colour and
there was no oedema A number of test feeds were given durlng
three successlve days, covering all hours of the day and night
These revealed an intake of approximately 15 oz (0 42 1itres) of
breast nilk of unkncsn but presumably almost normal composltion
The breast nilk was therefore supplerented by whole co.ts milk, one
pint {0 57 litres) daily which was readlly accepted The child's
welgnt statlonary from the date of acmission to hospital, lmmedi-
arely started to rise and 1 to0 2 0z (28 to 57 g) In welght were
galned dally

Some difference of opinlen was expressed concerning the presence
01 oedema  Professor PLATT consldered that some oedena was present,

* It is true that the diagnosis 'krashicrkor! bas not been used in
ward thls does not hows/er, nean tha exarples of thls synd!‘mv‘j;y as
%ﬁéxgig b{;s'il‘mnel)i axeﬂlté}hers do not cccur in the Gambla T have used
gn0sls ralnuirition cause not known!
been called swashiorkor at Mulago =~ 2 v » for cases which would have
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The parasitaemla 1s strikingly dlfferent in the protected and
unprotected groups The specles of parasite round have been
Plasmodium falciparun, P malariae and P ovale

Spleen rates were a1so markedly different

One child of the chloroquin protected series has died since the
start of the trial Five children of the chloroguin unprotected
series have died over the same period No deaths have occurred In
efther of the daraprim serles The difference in mortality rates
1s not statistically significant

The nean birth weights of protected and unprotected infants In
the chloroquin series are almost identical The difference in mean
welght galn over one year in the two groups was 7 8 ocunces In favour
of the treated Infants Statistically, the difference in body
welght gain over one year in the two groups 1s not slgnificant

Variations in Yiver size in children of both daraprim and
chloroquin series as judged by palpatlon, were

Treated Untreated
group group
(a) Liver not palpable 27 2
{b} Liver palpable at, but
not below, costal margin
in nipple line 5 4
{c} Liver palpable below Costal
margin in nipple line 5 23

The mean haemoglobin of the unprotected Infants was signifi-
cantly lower than that of protected Infants in both serles

Dyspigmentation of hatr was not signiticantly different In

chioroguin protected and unprotected Infants rhough more showed this
change In the latter group

(11926)
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When presented, the patfent had soft brown halr, no oederms, no
changes in the skin and rucosae, no enlargerent of liver and spleen
and no pallor The red blood cell count wag 4,830,000 per cu mm
and Ho 12 0¢ (Dare) The stools were still bulky and loose, but
contained ruch less undigested starch Appetite was good and
since skirmed milk had been added to the dlet the child had eaten
all her rice pap

In Dr Trcwell's experience in Uganda this second case would
always show ruch reduction in the pancreatic enzyres and in the
serun slbumin, and blopsy wWould probably disclose a fatty liver
There would also be many features found cnly in cases of severe
kwashiorkor, and eventually the characterlstic dermatosis and sligns
of vitanmin deficlency might develop None of these features would
be markedly present, 1f at all, In the first case of underfeeding
and malaris The second case would not respond to an increase of

tood and was refusing food, but responded to the addition of protein
to the dlet

Professor MONCRIEFF querled whether a firm distincticn could be
rade between undernutritlon and kwashiorkor in the cases presented
to the meeting Would Professor Raoult accept the second case as
suffering from kwashiorhor?

Professor RAOULT submitted that the case demonstrated might be
described more appropriately as a pre-kwashiorkor case which eventu-
ally might develop into kwashiorkor He regarded the oedema as
only very slight, but the case had already been treated Cases at

Takar had been more serlous, Including marked reddening of the hair,
and dermatosis

Dr TROWELL agreed, adding that the maln criterion of kwashiorkor
might be tested by the simple additicn of small amounts of skimmed
nilk powdeT to the norral diet

Professor PLATT drew attention to the fact that the Mandingos
did not glve food other than breast milk until the infant was many
months old  the Jola mothers, however, gave pap early The second
patlent demonstrated had a Jola mother

Dr TROWELL wammly agreed that the age at which pap food was
glven was of fundamental importance

Dr UNDERWOOD GROUND and Dr SQUIRES both drew attention to the
fact that African mothers In their respective areas falled to ask
for medical advice unless their children had marked symptoms and
were serlously 111, so that in hospital they would only see cases
0! severe kwashlorkor Dr Squires also asked whether anyone could
tell him the natural history of kwashiorkor wrat for example,
were the chances of an untreated case {a} making a spontaneous
recovery, (b) progressing slowly downnill, wlth spontaneous remls—
sions and (c) pursuing a swift Inexorable downhill course
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but Professor MONCRIEFF and Professor GYORGY were unable to conflrm
this Professor PLATT also stressed the presence of anaemla and
his views were upheld by the red blood cell count, which was

2 230 000 per cu "m, and the haemoglobin reading, which was 7 0 g on
the Dare haemogloblncometer Dr  TROWELL agreed that malaria and
anaemia corplicated the case

Dr Trowell then showed a second ratient who in his opinioen,
was suffering from kwashiorkor of moderate degree The child, a
female Jola, was two years of age, but only weighed 12 1b (5 4 kg)
The chlld had been breast fed until one month ago, rice pap had been
glven from some uncertain time during the first year of life, and
only e soup containing some fish, had been given in small amounts
w0 or tnree times dally since that age There had been no short-
age of food In the home and few recognized periods of fever All
these facts suggested that the child had been able to satisfy his
calorie requlrements, but had been on a dlet ~ontaining only a small
arount of protein

The mother considered that the chlld had ceased to grow from
about the age of one year her helght was only 20 inches (74 cm)
in November 1052 At the age of one year she had devcloped brown
s0ft halr and often passed loose stools Turing the second vear of
life this state of «ffairs remained and the child was often fretful
Qedema of the legs started In October 1952 The child was admitted
to Bathurst hospital on 3 1t &2 There was no fever, and no report
could be found on the blood an Injection ¢f three gralns of quinine
was given and weaning s advised fhe child continued to be glven
rice pap witrout cow's milk, and moderate oedema of the legs remalned

When the child was admitted to the MRC research ward on 14 11 52,
the hair was brown and soft, there was no pallor or dermatosis of
the skin, and no chellosls or changes In the tongue She was
ertremely apathetic and Irritable and showed a small amount of ocdema
in both legs There was Nno subcutaneous fat The muscles were
wasted The 1iver and spleen were not palpable and the thick blood
smcar was negative There had been no fever anad no antimalarial
treatment had been given There was no albuminuria or heart
disease The abdomen was distended Ten teeth had erupted

Tne child had been given rice pap which was offered twice dally
Usually t o or three stools contalning much undlgested starch (detec-
ted microscopically) were passed dally, and the welght remained
statlonary The child would cnly take about half of the rice pap
considered norral for one of her age and resented belng fed The
appetitée was poor and mental apathy persisted

160 g In
Shimmed mily powder [3 0z 1in one pint of water (

111 crc)] was started on 16 11 £2 iAthin a day or two the child
Jost all the oedema, the welght fell from 12 1b 12 oz to 121b 7402
(578 to 5 65 kg) and then rose to 13 1b 6 oz (6 07 kg) by the day

of the demonstraticn

(1102F)
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which had begun three weeks previously wWith dysplgmentation and
gastro-intestinal trouble At the time of the patient's adnission,
¢clinical examination showed proncunced apathy, irritability, and
narked oedemi on the lower limbs and the face The head-hair, the
eyebrows, and the pubic hair were completely discoloured The 1iver
and spleen were slightly enlarged The blood test showed slight
racrocytic and hyperchremic anaemia, 3,910,000 red blood cells,
haemoglobin 61 per cent, haematocrit reading 38, Mmean corpuscular
yolume 103 The blood serum contained 4 40g total protein per 10(nl
1 75g albumin and 2 66 globulin (¢ 0 30, B 0 87, Y 1 58]

Both cases were therefore examples of kwashiorkor occurring
during the breast feeding period and probably caused by exhaustion

BED FOR METABOLIC STUDIES
{in use in Medical Rescarch Council research ward)
by
B S pPlatt

Protessor PLATT demeonstrated the use of the simple bed available
for metabolic studles (plate 2) at the Research Statlon, explalning
that {t had been In use for the last three or four years and had
proved quite satisfactory The child could remain in it for three
days at a time The bed had an orthopaedic metal frame, Important
from the polnt of view of keeping the knees down, and was adjustable
for the collection of urine and faeces In covered receptacles A
home-made canmila of fabric fronm silk stocking and X-ray f1lm dis-
solved in acetone was flxed with elastic and padded for comfort
He stated that the bed was not satisfactory for female chlldren

Professor MONCRIEFF said that the problem of female children had
been solved In London with the assistance of a dentist A plastic
casy — In which antiseptic had been lncorporated - of three or four
standard sizes had been moulded so that 1t could be adjusted to fit
children of all ages It could be used for perlods up to 48 hours

Professor PLATT sald that his own experlments with rubber moulds
had not been very successful

LIVER BIOPSY DEMONSTRATIONS
by
J € Waterlow, H € Trowell andJ N P Davies

Dr WATERLOW sald that he could not compare one method with
another, as he had experience only of cne He wanted to emphasize
that it was still possible to do a blopsy even when no special needle
was avallable He used a trocar and cannula with a syringe
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Dr RAO sald he was confused about the question of ¥washiorkor
after hearing some of the earller comments and aftur seelng the cases
demonstrated, which seemed to him to be simllar to those found in
camps of destitutes in Indla and Burma the only difference being
that no reddening of the halr had been noted in Asia He asked
whether the skimmed milk powder was given for treatment when diar~
rhoea was present

Dr TROWELL replied that much depended on the type of kwashior-
kor, 1f severe, it might be necessary to start with a speclal dlet
of skimmed milk powder and banana, mild cases could be more easily
treated by adding skimmed mllk powder In small amounts to the
ordinary diet

A brlef exchange of vlews took place between Dr TROWELL and
Pr WATERLOW about the difflculty of studying kwashlorkor in Africa
owing to the ever recurrent malaria pattern which complicated the
pleture Dr WATERLOW wished for more information concerning the
effects of malaria and undernutrition on the production of the pan—
creatic enzymes

Dr CLEMENTS asked whether 1t could be assumed — In the absence
of the dletary history of the mother - that the first case was one
of undernutrition and the second one of mild or pre-kwashiorkor

Dr TROWELL, In replv, believed that i1t was possible in certain
cases for underfeeding and protein deficiency to be combined, bdut
that two main groups of cases were usually seen He sald that the
first case was definitely one of undernutrition, the second of
kwashiorkor

Professor PLATT sald that, ln general, malnutrition seemed to
be more severe In large towns than In bush villages Indeed, 1t
was not entirely fortuitous that the florld fomms of malnutrition
in Infants had been given more attention in the larger towns than 1n
ruial areas

Dr de MAEYER sald that there were many descriptions of
xwashiorkor among children at weaning age and during the years Im-
medlately following weaning What was much less known was that 1t
might appear in the lactating mother He had recently seen in the
pelglan Congo two cases which he would briefly describe

The first mother was 22 years old and five months previously
nad given birth to a child which she had breast fed _ On admlsslon
to hospital both mother and child showed the classical clinical
s1gns of ywashiorkor, with dysplgmentation altered personality and
oedema The symptoms had appeared some 15 days previously but 1t
was not possible to tell whether they had appeared £iTst in the
child or In the mother

1tal with an
The second mother, aged 25 years, came to @ hosp.
1g-months-old child wha had been breast fed from birth and appeared
undernourished The mother showed all the slgns o kwashiorkor,

(11926}



CLINICAL - dlscussion 101

DISCUSSION

Dr RAO described sc=e clinical observations o7 liver disease
arong children in India and Burpa* He felt that s¢re knoWledse
of clinical conditions of the 1liver occurring in children In parts
of the world other than Africa night be of value to delegates in
the'r work at the present Conference He was personally Interested
in the relation of liver disease to dlet He had been troubled, fn
nis early post-graduate days at a teaching hospital In scuthemn
india, by the ascription to chronic alccholisn of such a condition
as ascltes due to portal clrrhosis Subsequent investigation had
shown that those conditions co-existed with a low protein dfet and
defliciency in vitarins, especlally of the B-complex

Pe had studled cases of enlarged llver In children of cne to
three years The condition had been knoan by a number of different
nares, such as infantile cirrhosis and infantile billary cirrhosis,
but 1t evidently bore sgme relation to lkwashlorkor as far as that
age group was concerned The syrptems In the early stages were
sinilar except for skin lesions Infants of nine ronths to cne
year were generally off thelr feed and suffered fron elther dlarrhoea
or constipation Slight enlarge™ent of the liver and leucocytosis
were present at that stage That, he thought, was a stage generally
missed in observatlions of the disease The liver was definitely
enlarged to the extent of two or three fingerbreadths tut it was
soft, there was assoclated sub-clinical Jaundice Later, the liver
hardened and there was even greater enlargement, the assoclated
Jaundice reached an advanced state The feet were swollen and
ascltes was present The infants died In a state of cholaenla

Delegates would see where the condition differed from that
imown to them as kwashforkor It was found moreover arong children
coning from high Income groups who would be expected nomally to
have had a sutficient protein intake, 1t night be, however, that
religlous and other custons governing dietary conditions accounted
for the protein lack Observation tended 1o confim that sugges-
tion A survey of 1,000 children from loder incore groups living
on 2 low proteln diet showed enlargement of the liver In 10 to
12 per cent of the cases, accompanied by pot-belly and clinical

undernour{shment There were no cases of oedena All were out-
patients

Dr Rao sald that further observations had been made among both
children and adults suffering from malnutrition in the refugee camps
in India in 1948 On the whole the condition of children 1llving on
Sub-optimal diets had shown consliderable similarity to that of chll-
dren at present belng treated at the MRC research station the
mutritional statis was poor, the feet were swollen and the skin was
dry, and the presenting symptom was dlarrhoea Other changes which
occurred were attributable to vitamin A deficlency, with angular
stomatitls and raw beefy tongue It could not at present be said

* see also page 358
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The 1liver is entered by the transpleural Toute, accoréding to
tne method of Iversenl Tne child is previously given paraldehyde,
elther rectally or intramuscularly Either a general anaesthetic
(ethyl chlorlde) or a local anaesthetic can be used The child
lies on its left side A small Inclsion 1s made In the elghth or
ninth intercostal space, and the trocar and cannula inserted  when
the liver 1s reached the needle must bz allowed to plvot freely on
the chest wall, otherwise there will be danger of tearing the
capsule The trocar and cannula are inserted into the liver to a
depth of about 1 cm The trocar 1s then removed, the syringe
attached, ahd the cannula pushed In a further 2 cm or so As the
cannula 1s advanced Into the liver suction is maintalned with a
syringe It s essential for success that during the operation the
cannula should be rotated It 18 advisable to have an assistant to
press the liver up against the diaphragm

In reply to questions, Dr Waterlow sald that fallures sometimes
occurred when the operator was not sufficlently skilful he gave
vitamin K before the biopsy as a routine

br TROWELL sald that he had performed on children some 50 to
60 blopsles by the Intercostal route but he pointed out that almost
invariably he had found that the 1liver was being pushed forward and
that blood collected in the syringe For that reason he was In
favour of blopsies by the epigastric route using the Vim-Sllverman
needle, advancing in the right lobe of the liver by directing the
needle upwards and outwards towards the mid-axilla

Professor DAVIES sald that the pathologlst needed a represen=
tative plece of the liver removed as quickly as possible with minimal
trauma and distortion, and placed speedily In the appropriate fixa-
tive surgical blopsy which removed a wedge-shaped plece of the
capsule region was useless as 1t give an unrepresentative plcture
of the 1iver and the specimen was frequently grossly abnormal when
the rest of the liver was normal He distingulshed between two
types of liver biopsy, one for dlagnosis and the other for the
detailed study of morphologlic changes He did not like the Vim-
Silverman needle for the latter purpose as he found 1t was too
'whippy' and 50 sometimes deflected by fibrous tlssue He suspected
this when he found shreds of flbrous tissue at the edges of the
speclmen For research purposes he preferred the Glllman type of
needle which gave a longer, larger thread and showed Several lobules
in cross section He favoured laying the thread of liver tlssue on
a pglass slide for a few seconds before lowering the slide carefully
into the fixative The thread stuck to the slide and could be
carried through without distortion to preliminary embedding In wax

In reply to a question he sald that he did not think that in
Africans there were notable differences between the appearances of
the right and left lobes of the liver

REFERENCE
1 lversen, P & Roholm K (2039) Acta med scand , 102, 1
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Clinical observatlons had been supported by the follewing
tindings

(a) hypoproteinaenia, with Inversion of the albumin globulin
ratio

{b) diminutlon of pancreatic enzymes in the duodenal secretions

(c) enlargerment and fatty infiltration of the liver without
cirrhosis or necrosis {plates 13, 14)

(d) the pancreas showed oedema rather than fibrosis, with a
marked diminution of zymogen granules (plates 15, 1R)
It was also evident that the usual autolytic phenomena
were less evident than in the nomal conditlons

Further, he sald, he had endeavoured to delimit the essential
part of the syndrome and to separate it from the different imown
avitaninoses which often occurred with it, and complicated the pic-
ture This was particularly so In the case of deficiency of the
vitamin B-corplex, the absorption of which might be impaired as a
result of chemlcal competition In the process of phosphorylation by
the increased absorption of carbohydrates Synptoms of ariboflavin-
0sls subsided a few days after treatment with riboflavin

Beriberl with a ‘'shoshin'~like heart syndrome and with electro-
cardiographic changes could be cleared up in 24 to 48 hours giving
thiamine {plates 8, 10}, or a still shorter time by injecting cocar-
boxylase The latter procedure was useful as an urgent measure in
severe cases when plasma transfusion was required, thic otherwise
might cause death by ralsing the arterlal pressure

The pellagrous skin lesions found simultaneously with starchy
food dystrophy, especially a bullous or pemphligoid form, quickly
disappeared on treatment with nicotinamide (plates 7, 3) On this
evldence he thought 1t inaccurate to 1dentify starchy food dystrophy
with intantile pellagra as Some authors had done for kwashlorkror
Hls experience had been that infantile pellagra, llke pellagra in
general (in 1ts classical form as described by Italian authors two
centuries ago), could de eliminated In 1ts entirety by the addition
of nicotinamlde to a pellagragenic diet On the other hand, how-
ever, nicotinamide given in high doses in cases of kwashiorkor was
harmful, causing increased liver damage, as the Gillmans! had shown

That could be understoed because nicotinamide must be methylated
before belng eliminated

The experiment of giving single vitamin B-complex factors in
clinlcal cases of starchy food dystrophy without modl fylng the
original diet had enabled him to 1solate the central or essential
characteristics of the disease, as these were unaffected by the
procedure These characteristics were oedema, hydrolablility, fatty
degeneraticn of the llver and diminution of the pancreatic enzymes,
all of which mlght be attributed to protein deflciency as they
disappeared on treatment with animal protein
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vhether these conditions could be designated by the term 'kwashior—
kor', so far as it had been deflned

Dr Rao had also had an opportunity to conduct a survey of
nutritional deficlencles in population groups in Burma, Including
refugees in the towns Cases of malnutrition In children were
commonly seen in hospitals The clinical signs were comparable with
those of kwashlorkor, 1 e a miserable expression, enlargement of the
liver, poor nutritional status, oedema of the feet, deplgmentation of
the hair which became dry and brittle and definitely discoloured, and
a history of diarrhoea An exact dlagnosis of the disease could not
D¢ made, 1t was perhaps kwashiorkor, but 1t might be marasmus Or re-
lated disease All showed simllar symptoms in the early stages
although they differed later

It was clear that In Indla and Burma two distinct types of liver
lesion existed, necrosis and fatty infiltration, both leading even~
tually to fibrosis However, until kwashiorkor had been defined in
all Its aspects, 1t would be impossible to say whether the disease as
described in Africa exlsted in Indla and Burma It might be that a
new syndrome would emerge, common to all countries where malnutrition,
poverty and ignorance prevalled

Professor FRONTALI sald that in parts of Europe, including Italy,
a disease of Infants at the post-weaning stage, similar In many
respects to that which had been described by medical sclentlsts work=
ing among African children, was known as 'starchy food dystrophy’
This condition had been well known for about 40 years and occurred
when infants were fed predominantly on paps of bread or malze flour
with or without the addition of olive ofl He felt that a descrip~
tion of the analogles and differences between this condition and
kwashiorkor might be useful in a discussion of the clinical aspects
of the problem

A survey of Italy, both peninsular and insular, carried out under
his direction by the Centre for Studies on Child Nutrition of the
Itallan Natlonal Research Council, had shown that from 4 0 to 4 3 per
cent of children in early Infancy examined in Calabria and Sicily in
1949 showed starchy food dystrophy, whereas in North Italy the
incidence was not higher than 0 45 per cent

Oedema, elther general or localized was an outstanding symptom
(plates 3 4, 5, 6) In some cases, from the areas where malze
flour was common in the diet, slgns and symptoms of pellagra were also
evident (plates 7, B) Several cases showed symptoms of beribverl
with polyneuritis and cardiac signs, accompanied by electrocardlo-
graphic changes (plates 9 10)

d halr manifestations were not frequent in Furopean
cmmiﬁ:ﬂ dysplgmentation of the skin tended to be hyper— rather
than hypo-, although hypo-pigmentation occurred in certain cases
hair was thin brittle, readish or pale, and could be easily Nnid .
out (plate 11) Occastonally, a condition approaching the so-calle
'mosatc! pattern appeared on the skin {plate 12)
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products on the vhole 1t diverged 1ittle fron kwashiorkor except
with regard to the intensity of plementary changes

pr PATWARDHAN sald that his principal Interest was in the
aetiology of the disease The dietary factor had been rightly
stressed, but wherein lay the deficlency sald to be responsible for
the disease? Was 1t purely a case of undermnourishment? The view
had been expressed that the root cause 1ay In the dlsparity between
total calorle Intake and the intake of calories frow protein That,
he thought, was an over-simpliffcation Erperirental work on
ronkeys had shown that not only the disparity between total calorie
and protein calorie intzke but also a deficlency in both protein and
calories led to an early onset of oedema It appeared that there
existed some other factors, the importance of which was not fully

appreciated, which were liable to precipltate the disease 1n certaln
cases

The theory had earller been held, and subsequent research had
appeared at first to confirm it, that the developrment of the disease
was due to parasitic infestation Tne idea, propounded by
Dr Trowell in 1949, was attractive, tut had not held ground against
later observations which clearly showed that the disease could
develop In the absence of both infection and infestation

The problem remained, therefore, and was of particular nornent
in tropical regions, It was essential to know the aetiology of the
disease In order to be able to take adequate preventive reasures
As in Jamalca, comparative studles have been made of the dletary
regimes of famllles wlth and without mwashiorkor, and significant
di fferences were noted It had been found that the total calorle
and protein intake was loser in children showing symptoms of
kwashiorkor than in apparently healthy children It might be true
that the aetiology was wholly dletary, btut it was tao early yet, he
maintalned, to limit attention to the disparity between protein
calorle intake and the total calorie intake other factors should
not be left out of account If the cause were protein deficlency
alone, pure proteln hydrolysates would be sufficient to effect a
complete cure That was not so Pure protein hydrolysates had
proved less effective than skimmed milk He concluded, therefore,

that a great deal more study and research was needed before definite
conclusions could be reached In that matter Indla looked to Africa
for a lead

In answer to a question from the Sessional Chalrman
Dr Patwardhan confirmed that the monkeys concerned in the experi-
mental work he had mentioned had been fully grown He agreed that
a distinctien must be made between the development of the effects of

c.lorle and protein deficlency In adults and
further work was In progress youne, and sald thav

Dr WATERLOW sald that there seemed to him t

0 be a fallaey in
or Trgwell's argument Dr  Trowell had sald that kwashlorkor was
fugeesu t gr relative protein deficiency, that that deflclency was
N spread, 1f not universal, in Africa, and that therefore
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He suggested that his colleagues In Africa should car
out a
similar clinical analysis of the symptoms of kwashiorker i

Professor BROCK wished to remark upon the confuslon which had
been referred to by varlous speakers Those who were confused were
S0 because they were looking for the exact definition proper to a
recognized disease

In thelr work two years earller - and they had found no reason
to retract any statement made then - Dr Autret and he had used the
term 'kwashlorkor! for a condition found in children of the post-
weaning age group In the African continent 1Kwashiorkor' in 1ts
original .linical sense signifled a disease spectrum and not a
specific dlsease No one item In the spectrum was essential or
diagnostic The term 'kwashiorkor’, therefore, was not susceptible
of precise definition

The condition, nevertheless, demanded attention as a symptom of
a widespread social evil the failurg to produce and use protein
food of good quality in sufficlent quantity, particularly for chil-
dren in the post-weaning stage To the question whether the word
'kwashiorkor' was sultable to define the clinlcal conditlon, he
thought the answer was ‘yes' so far 2s it concerned the pigmented
peoples of the African continent Wnlle rfocusing attention on the
dysplgmentation, the term did not prejudge questions of aetiology or
pathogenesis He agreed with Professor Frontall, however, that the
advisability of the use of the term 'kwashiorkor' was questionable
among European populations

To the further question whether there was any sign pecullar to
kwashiorkor, he thought the answer was ino' The nearest perhaps
was the dyspigmentation with which the etymology of the word was
linked, the most accurate term for the dyspigmentation of the halr
would be dyschromotrichosis The Gambia furnished examples of
dyschromotrichosls both with and without kwashiorkor

As for the expressions 'mild' and tpre! kwashlorkor, he thought
them inexact in view of the fact that the tem 'kwashiorkor! was
Intended to indicate a dlsease spectrum The spectrum only became
recognizable where 1ts components occurred in sufficfent Intensity
and in suftable combination He had, however, no doubt that for
every case of recognizable kwashlorkor in a community there existed
large numbers of cases of a milder deficlency state which might
evolve into kwashiorkor given the appropriate stimull or 1f dietary
correction were not applied

Although the contributory factors were numerous, the essential
aetliology was dletary and the condition could be produced by dietary
deticiency zlone In Capetown the syndrome lay somewhere Dbetween
that gf kwashiorkor and that of the starchy food dystrophy or
mehinihrschaden Its aetiology was malnly dletary and not parasitic
pyschromotrichosis was present The children affected were at the
post~-weaning age and had been fed on a adlet which included wheaten
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xnown, that seemed to hin irmaterfal he was content to know that
he could recognize the disease when he saw 1t

Dr TROWELL wished to assoclate himself with the remarks nade
by Professor Davies and Professor Frentall He too felt that there
were certaln symptoms which were so constant as to be easily accept-
able as pointers to the presence of this disease Beyond them there
was Indeed a wide range of other variable signs, but that should not
evoke surprise in view of various associated vitanin deficlencles
and of the different dletary conditlons prevailing in different
parts of the world, as for instance rice eating in India and wheat
eating in South Africa He was convinced that when children aged
between one and two years had ceased to grow and were passing large

tlky stools they often responded favourably to treatment with
protein

Dr AUTRET, referring to the question of the adoption or rejec-
tion of the term 'kwashlorkor', said that In his opinlen 1t was too
early to reath a final decision on nemenclatare, that It was neces-
sary first to agree on a clear definition of the clinical siegns of
the disease, to listen to biochemical and physiological discusslons
and to study the treatment and the dietary factors involved
Dr Autret pointed out that in any case the term 'kwashlorkor'
suggested only cne clinical sign, other terms used in aifferent
areas of Africa suggested different signs, such as coldness of the
hands and feet ¢n the other hand, 1t was not because the term,
which reczlled the concept of dyspigmentation, did not apply to all
cases In the world that 1t should be rejected Several names of
diseases existed which did not recall thelr etymology However,
the latin American anthors seemed, during the 1951 mission on

protein deficlency syndromes in Central America, very reluctant to
accept such a nane

Dr CLEMENTS thought that Dr Trowell had raised an important
point with regard to infant nutrition in general If children
between one and two years who falled to put on welght were to be
regarded as actual or potential victims of kwashiorkor, then the
concept must be extended to Include the advanced as well as the
backward countries In Melanesla there was no condition corres—
ponding to the type cormonly found In Africa which showed dyspigmen—
favion pot-velly and enlargement of the llver Nevertheless,
there was a condition in which the welght curve followed a course
identical with that given for kwashiorkor, that was to say, 1t rose
normally for the first six to elght months of 1ife and then flattened
out When protein or calorie treatment was glven, growth recom-
menced The problen arose then whether children suffering from
arrested growth and respending to proteln treatment should be
Tegarded as cases 0f kwashlorkor or pre-kwashlorkor It was, he
felt, one which the Conference should consider

Professor BROCK wished to correct a misunderstandin he
intended Iin no wise to retract anything he and Dr Autre% had sald
twWo years earlier In general he agreed with the ¢lintcal Iindings
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kwashiorker was universal It was not the facts which were in dis-
rute, but the emphasis, the fallacy lay in the ' therefore'
Professor Brock had spoken of the dlsease spectirum, 1t was clearly
Impossible to draw any hard and fast 1ine beyond which kwashiprkor
might be found  Nor was that important, the aim ought to be to
find the exatl cause of the many dlfferent manlfestations of the
disease To subsume all those differences under a single word was
to diminish the value of the concept The widening of the concept,
largely through the work of Dr Trowell, had done much good, but the
time had arrived for analysis He would therefore make a plea to
retaln the word 'kwashiorkor! for the clinical plcture so vividly
described by Clcely Williams®, and to find a second and more general
term to cover other manifestations of the disease Lastly, to
assume that the word 'kwashiorkor! had a precise and well-defined
meaning was to Invite confusion The Conference should urge all
those publishlng material on the sublect to give full details of the
facts observed, so that the reader might judge for himself whether
Or not cases descrlbed were examples of kwashiorkor

Dr HAWE felt that little practical progress could be made by
describing the disease as a spectrum  What was required was a
gulde to doctors practising in Africa In spotting the disease where
1t existed Similarly he thought 1t a mistake to deny the exist-
ence of mild cases They occurred and were curable But they
were not so easily dlagnosed as the advanced cases with their
characteristic plegnentary and other changes It was more important
therefore to glve help to practising doctors in picking them out

He had not previously had any knowledge of the disease In
Uganda or Italy but what Dr Trowell and professor Frontall had
described appeared to him to bear a striking resemblance to what he
had observed in the Gold Coast It was difficult to lay doWn an
exact dlagnosis but 1t was clear that the condition was quite dis-
tinct from that of general starvation In the latter case 1t was
imply a matter of a fallure in food supply In kwashiorkor, how-
ever, there was a distinct alteration In the manner in which the
tood supplied was assimilated It was along those 1lines he felt,
that work should proceed in order to give the general practitloner
a clear dlagnosls from which to work and upon which to base @
rational treatment of the dlsease

Professor DAVIES agreea with Dr Hawe that there was in fact
a clearly recognizable central group of symptoms which, clinically,
pathologically and blochemically, showed the sameé response to
treatment He agreed that not every case could be neatly classi-
fled, but submitted that demands should not be made of the concept
YwashioTkoT vwhich wWers not made of other disease concepts It was
not possible to <napshot a2 disease a disease was a course of
events, a continuing process, a series of changes, within, however
a recognizable overall pattem Treatment of children for
xwashiorkor might, by sheer chance, begin at any stage ln the
development of the disease If the original dlet had been main-
talned under observation all the remaining stages of the diseasce N
would have become apparent AS for the nare Dy which 1t was to be
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Clesrman  Professor Fo Jo C. Cambournac

JNTRODUCTORY STATEMENT ON THE PATHOLOGY OF KWASH1ORKOR

by
Jo N P Davies

I cannot here deal with all the aspects of the pathology of
Jwashlorkor and shall concentrate on what I believe to be the irmpor-
tant ones, particularly those which I regard as distinctive. 1
believe that lwashlorkor Is & specific entity with a distinctlve
and ccnstant pathology, and would stress that long before there are
changes which can be demonstrated by the relatively crude rethods
of histology, there are blochemical changes which can give rise to
a mild or pre-iwashiorkor states The irportant change is a diminu-
tion of the pancreatic erzymese I believe that the basic histolo-
glcal leslon is a specific atrophy of the enzyme secreting cells
with a falilure to form zymogen gramiles, maximl in the pancreas
(plate 17) and small Intestine, which have the highest rates of
proteln turnover, but also occurring in the sallvary and lachrymal
glands. It 1s posaible that atrophic changes in the muscle may be
detected at an even earlier stage 1f muscle protein is called on for
enzyme buildings The gross plctures of rancreatic atrophy are
seen in the extreme cases but they can be obscured by quite moderate
improvement in the diet. Unless this 1s borne in mind the atrophy
of the acinar glands can be easlly milssed No case of kwashlorkor
without these leslons has been encountered and this histological
change 1s in conformity with the lo# levels of pancreatlc enzymes in
the ducvdenal Julce as shown by intubation studies, On the feeding
of a high proteln dlet the degree of atrophy diminishes rapldly and
the enzyme levels in the ducdenum rise Simllar selective atrophic
changes take place 1n the sallvary glands, especially the parotid,
and 1n the lachrymal glands (plate 18) Eye changes in kwashicrkor
cannot be accepted as specific of vitamin dericlency states unless

the functlonal and structural integrity of the lachrymal gland is
establisheds

At aucops;/ flerld cases of kwashiorkor presented as plump
children with, over the trunk and legs, a layer of subcutaneous fat
a centimetre or more thicks The llver was yellow with fat and the
rancreas grossly atrophlcs By contrast, in undernutrition, starva-
tion, or marasmis there was little or no subcutaneous fat, 1liutle
or no fat in the liver and no selective atrophy of, or loss of
enzymes from,the enzyme-secreting glands Florid cases of kwashior-
kor can and do pass into a marasmus-like state {infrequently in
Uganda but more frequently in South Africa) but such cases can be
differentlated from those of pure starvation on pathologlcal grounds.

The changes 1in the liver,

unlike ti
variable oz¢ In the pancreas, were

The fat infiltratlon, while universally seen 1n the
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of Dr Trowell, Professor Davies, and others The group of special
cases found among the Cape Coloured people in Capetown, to which he
had referred (see page 104), lay, S0 to speak, on the outskirts of
kwashlorkor as seen In Central Africa ‘There was no tropical para-
sitism and wheat was the baslc product consumed Kwashiorkor among
the malze eating Bantu people of South Africa was not distineuishable
f~om the Central African varlety, except ln the absence of troplcal
parasitism

REFERENCES
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Ctcirran  Professor F Je C Cambournac

INTRODUCTORY STATEMEMT ON THE PATHOLOGY OF KWASH | ORKOR

by
Js & P Davies

I cannot here deal with all the aspects of the pathology of
washiorkor and shall concentrate on what I belleve to be the irpor-
tant ones, particularly those which I regard asg distinctives 1
belleve that kwashiorkor 1s a specific entity with a distinctive
and cerstant pathology, and would stress that long before there are
changes which can be deronstrated by the relatively crude rethods
of histology, there are biochemical changes which can give rise to
a mlld or pre-kwashiorker states The irportant clange 1s a dininu-
tion of the pancreatic erzymess 1 belleve that the baslc histolo-
glcal lesion 1s a speciflc atrophy of the enzyme secreting cells
with a fatlure to forn zyrogen granules, raxiral In the pancreas
{plate 17) and small intestine, which have the highest rates of
protein turngver, but also cccurring in the salivary and lachrymsl
glands, It 1s pessible that atrophic changes in the muscle ray be
detected at an even earller stage 1f ruscle protein 18 called on for
enzyme bullding. The gross plctures of pancreatic atrophy are
seen in the extreme cases but they can be obscured by quite roderate
improvement in the diets Unless this 1s borne in nind tre atrophy
of the acinar plands can be easlly missed Yo case ©of kwashiorker
without these lesions has been encountered and this histological
change 1s 1n contormity with the low 1levels of pancreatic enzyres in
the duvdenal juice as shown by intupation studies. On the feeding
of a high proteln dlet the degree of atrophy diminishes rapidly and
the enzyme levels 1n the duoderunm rise. Similar selective atrophic
changes take place in the sallvary glands, especlally the parotid,
and In the lachryml glands (plate 18) Eye changes 1in kvashiarkor
canmot be accepted as specific of vitanin deficiency states unless

the functionzl and structural integrity of the lachr;
established, griy yral gland ts

AL aucopsy Ilerld cases of kwashlorkor presented as plump
children with, over the trunk and legs, a layer of subcutaneous fat
a centimetre or more thick, The liver was yellow with fat and the
rancreas grossly atrophics By contrast, in undernutrition, starva—
tion, or marasmis there was little or no subcutaneous fat 1ictle
or no fat in the 1liver and no selective atrophy of, or loss of
enzymes from,the enzyme-secreting glands, Florld cases of kwashlor—
kor can and do pass 1into a marasmus~1ike state {infrequently in
Uganda but more frequently in South Africa) but such cases can be
Alfferentiated from these of pure starvation on rathological grounds,

The changes in the liver, unlike those in
the pancreas, were
varlable The fat infiltration, while universally seen 1n. the
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severe florid stage, was a translent phenomenons When autopsies
were performed on children of, say, ten months who had only been In
the early stages of the disease, marked pancreatic atrophy was
found, and In the liver minimal or moderate peripheral fat infiltra-
tion and no fibrosls were seen, In the florid stages, say at the
age of 18 months, pamncreatic atrophy, gross fatty infiltration of
the liver and imcreasing fibrosis were found. Later, diminishing
amounts of fat were found and, at say 5 years, cases were seen with
pancreatic atrophy, and little or no fat in the liver but with an
increased amount of fibrosis. There were thus varying pictures te
be seen 1n the liver forming a regular sequence, but to say that
there can be a case of kwashiorkor with no fat in the liver Is not
t0 say that there never has been fat in the liver (Dplates 19, 20).

The fat in the 1iver always appeared first at the periphery of
the lobule and increased towards the centrilobular reglion till the
whole lobule was full of fates It retreated from the centre and
lastly from the peripherye If In a case of kwashiorkor the fat
was rot Initlally at the periphery of the 1lobule, then an infective
process, Often tuberculosis, was presents With the appearance of
the fat there was a filling of the portal triads with reticulo-
endothellal cells, lymphocytes and plasma cells, and thickening and
collagenization of the reticulin fibres which disorganized the
lamira limitans and resulted in a star-shaped scar with radiating
tibres tending to join nelghbouring portal triads and thus to
delimit the 1liver lobuless This stellate fibrosis 1s thought to
be the indicator of a past eDisode of fatty infilitration as it
started with and developed concurrently with the fatty Infiltratlon,
but I want to emphasize that I have never belleved that the develop-
ment of the fibrosis was due to the fat.

In conclusion I must relterate my conviction that kwashiorkor
1s a disease with a distinctive and specific pathologys In mafras-
ms there 1s no subcutaneous fat, little or no liver fat and no
selective enzyme secreting cell atrophy, the pancreas being normals
In acute infections, intoxicatlions and gastro-enteritis, fatty
1ivers do occur, the fat Is often centrilobular and is a terminal
phenorenon in a stormy and turbulent illness and the pancreas Is
unafrected. only in mehlnahrschaden, kwashlorkor and starch
dystrophy — which I regard as identical conditions - 1s there the
combination of persisting enzyme-secreting cell atrophy with pro—
longed fatty liver Infiltration

I should 1like to thank Mr T¢ N Salthouse, A+B I P A RePeS
for taking the photographs.
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HISTOPATHOLOGY OF THE CUTAKEOUS LESIORS OF KWASHIORKOR
by
M. Berte

The cutaneous changes in keashlorkor exhibit all the rcio~
scopic and nicroscoplc features of a derne-epldernitis which ray be
erytheratous, erosive or exfoliating, accerding to the stage under
conslderation, The Interest of a histological study of these
lesions lies in the fact that, although there 1s no characteristilc
plcture, it emables cne to deronstrate a relatlonshlip between the
different clinical aspects of this disorder and provides a firm
basis for raking a differentlal dlagnosis. It is from thls point
of view that I intend to study In turn the dry, the weeping, and
the exfollating lesions of lkvashlorkor Several comron features
are evident beneath a rmltifornity rore spparent than reals

Dermal Lesions (plates 21, 22, 233, 23b)

Throughout the whole of 1ts depth the dernis appears to be
infiltrated with ccplous serum which separates tbhes collagen bundles,
forming gaps between them These gaps lie parallel to each other
and are so numercus and extensive that the tissue appears spongy
and extrenely dellcate (plate 21) In the neighbourhood of the
vesgels of the subgaplllary network the connective tissue fibres are
distended by cedera This causes the vessels to be 1solated In the
centre of a clear enclosed space and rakes evident the dllatation of

their luren, the stasis of blood flow and the swelling of the
enaothelial cells

In the paplllary bodles and the papillae which have been swollen
by oedera, an aburdant serous exudate forrs pools beneath *bhe epil-
dernls, causing areas of detachment of the stratum basale or complete
disorganization of this layere The dlstension of the comnective
tissue shows the cells there to be fixed, rounded amd hypertrophied.

The dermis 1is, moreover, invaded by a cellular infiltrate
This 1s particularly dense round the vessels where it forms a cuff
along their course, and in the neighbourhood of the sweat glands
Elsewhere it 1s distributed unifornly throughout the whole thickness
of the dermls It consists alrost entlrely of lymphocytes and

srall mcncnuclear cells Nelther polymorpbs nor large racrophages
are found there occasionally there are a few rlbrob%asts P

Epidermal Lesions

The extent of the epldermal involverent distingulsres the dif-
ferent types of kwashiorkor. e e it

Dry tesions (plate 24
They consist of infiltrate
verent 1s minimal,

} are found at the onset of the disorder,.
d erytheratous raculess Epidermal invol-
consisting rerely of uniform thinning, or, more
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frequently, of considerable irregularity in epidermal thickness

The dermal papillae are frequently enlarged, with a dome-shaped
depression at thelr apex sbove them the epidermis 1s reduced to
a slender basal layer surmounted by not more tran one or two layers
of flattened cells. Its thinmess at thls level contrasts with the
hypertrophied interpapillary bodies which are increased in every
dirension and consist of ten or twelve layers of polygonal cells.
Although there are numerous mitoses the normal cellular relationship
1s maintained, and the intercellular spaces and bridges can be seens
There 1s no Infilitration of serum cr cells, but there is what
appears to be a simple reactlonary aranthosis The granular layer
1s usually present, but interrupted, and seldom consists of more
than one layer of cells The horny layer is usually absent

weeping and exfoliating lesions (plate 25) Histologlcally,
these lesions reflect to some degree the changes of the particular
stage in the epidermal disorder. Here the epldermis is always
very irregular in depth, areas of extreme aplasia alternating with
arears of considerable acanthesis The stratum germinativum is
formed of cublcal rather than cylindrical cells they are actively
proliferating ard form several layers where numerous mitoses may be
seens In places this layer 1s separatéd and disorganized by the
sponglosis so that It loses 1ts continulty and parts of It are cut
off and mixed with the cells of the underlylng inflltrate

Above the stratum basale, the Mzlplghian layer, where it 1s
present, appears increased in depth owing to the great number of
cellular layers and the size of the indlvidual cells It does not
take the ordinary stains well and is pale when stained This 1s
undoubtedly the result of histochemical changes secondary to the
cedema There is, in fact, impregnation tnroushout with rlutd
the intercellular spaces are distended, in places there 1s Intra-
cellular oedema and there are pockets of fcam At these sites the
granular layer is absent and there 1s parakeratosis and exfoliations
The vedema forms a cleft in the superfictal layers of the Malplg-
hian stratum, which are split off and exfollateds A small quantity
of their fluld is sometimes carried away in a cavity lying between
their cellss The elimination of quantitles of these intra—epidermal
bullae, which have no chance to reach the surface, is evidence of
the abundance of the ocedema, the Intensity of the sponglosls, and
the activity of the epldermal reaction, and this is also shown in
the exuberart and irregular development of the Interpaplllary bodles
at the edges of the leslons.

Chronic weeping lesions {plate 26)  After a certain time,
the exfollation ceases and the lesion of kwashiorkor develops as a
macule with an abraded surface from which abundant fluld exudes
Macroacopleal examination shows ocedera throughout the whole of the
Yalpichlan stratum, the cells of which are clear, rourd, and
pressed together without any intercellular spaces Intra-epidermal
vesicles are found here in places and there are smzll collections
of Intercellular fluid. The granular and horny layers rave

completely disapreared

{11926)
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Lesions of the Hair (plate 27)

in a slide of the scalp, tre ralr follicles, hitrroots and
shafts show a no~ral histolery Freparations of rairs rounted 1n
glycerin or lactoprenol shew no particular structural abnorralit,
Anong the specirens sent to us for exdnination were rany dead lairs,
and thin ones which wer¢ very likely replacerent hairse Tre other
rairs were always finer than usual, curled up in spirals, and they
behved like colled springs This tendency 15 the result of varl-
ation in the activity of the papillae at the tire When the cedera
develops in the dernis, coupled with a variable fluld pressure

pifferential piagnosis

When the crplete plcture of kwashiortor 1s considered, histo-
logical study slichtly reduces the sipnifricance Of the cutareous
lesions which are clinically of prirary irportance The cranges
described would, in fact appear to be the result of the pressure
in the dermis of the oedera, which 1s greater tran is feund In the
rajority of skin diseascs

In this respect one night corpere the cutaneous changes of
hsishiorkor with those of erythroderria, which are clinically sini-
lar, But ore dogs not fird in the nistology of kwashiorkor the
intense and irregular pro'if-ratich of the papillary bedles, the
frequent hyalire bodies at the level of the dermo-epiderral junction,
the migration of the plgrent which invades the dermis i1n the form
of 1solated rasses or inclusions withir the raerophages Finallv,
in erythrodermia a few polyrorphs and eosinophlls interningle with
the histocytes and lymphocytes of the infiltrate

The hypertrophy of the Malpighisn stratu~, the enlargerent of
the papilllae, their dore-shaped depresslon dnd the cleavage between
dermis and epildernis might rake one think of lichen planus, parti-
cularly as this conditlon ray flve rise to a true erythrodernia

In lichen planus, however, the eranular layer 1s always present and
1s frequently hypertrophlied ard covered by a thick, horny layer,
whereas 1t 1s frequently absent in kwashiorkor Besldes, the
derral infiltrate Is denser in lichen planus, and 1s situated In the
paplllary body and the superficlal part of the corium while i1ts
lower limit 1s always clearly defined

1t might pertaps, seem varadoxical to suggest a likeness between

psorlasis and kwashlorker, but their histology shows many cormon
features rarakeratosis with shedding of fine scales, absence of
granular layer, acanthosls, and eaps within *he epldermis recalling
the micro-abscesses of Munro Kwashiorhor is distinguishable by the
prominence of the cellular infiltrate and the dermal cedera, the
absence of papilloma forrmation and the presence af 1ntra—en;der"al
oedema Besldes, TRls dlagnosis would not be rade c¢linically, and

s rentioned here rerely to provide a com
arison w
1llustrate my description p: 1th which to
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frequently, of conslderable irregularity in epldermal thickness

The dermal papillae are frequently enlarged, with a dome-shaped
depression at their apex sbove them the epidermls 1s reduced to
a slender basal layer surmounted by not more than ome or two layers
of flattened cells, Its thinness at this level contrasts with the
hypertrophled interpaplllary bodies which are increased in every
dirension and consist Of ten or twelve layers of rolyzcnal cells
Although there are numerous mitoses the normal cellular relationship
1s maintalined, and the intercellular spaces and bridges can be seem.
There 1s no infiltration of serum or cells, but there 1s what
appears £o be a simple reactionary a~anthosis The gramular lajer
Is usually present, but imterrupted, and seldor consists of more
than one layer of cells, The horny layer 1is usually absente

Weeping and exfoliating lesions (plate 25) Histologically
these, leslons reflect To some degree the changes of the particular
stage In the epidermal disorder Here the epidermis 1s always
very irregular in depth, areas of extreme aplasla alternating with
arears of considerable acanthosis The stratum germinativum Is
forred of cublcal rather than cylindrical cells, they are actively
proliferating ard fOrm several layers where numerous mitoses ray be
seen, In places thls layer is separated and disorganized by the
sponglosis so that it loses 1ts continuity and parts of It are cut
off and mixed with the cells of the underlying infiltrate

Above the stratum basale, the Malplpghlan layer, where it Is
present, appears increased in depth ogwing to the great number of
cellular layers and the size of the individual cells It does not
take the ordinary stalns well and 1s pale when stained This 1s
undoubtedly the result of hi.tochemical changes secondary to the
cedema There 1s, in fact, impregnation throuchout with fluld
the intercellular spaces are distended, in places there ls intra-~
cellular cedema and there are pocketg Of fcam At these sites the
granular layer 1s absent and there is parakeratesis and exfoliation
The oedema forms a cleft in the superficial layers of the Malplg-~
hian stratum, which are split off and exfoliated A small quntity
of their fluld 1s sometimes carried away 1n a cavity lying between
their cells. The elimination of quantities of these intra-epidermal
bullae, which have no chance to reach the surface is evidence of
the abundance Of the ocedema, the Intensity of the spongiosls, amd
the activity of the epldermal reaction, and this 1s also shown In
the exuberart and irregular development of the interpapillary bodles
at the edges of the lesions

ghronte weeping lestons (plate 26)  After a certain time,
the exfoliation ceases and the lesion of kwashiorkor develops as a
macule with an abraded surface from which abumdant fluld exudes
¥acroscoplcal examiration shows oedema throughout the whole of the
Malplghlan stratum, the cells of which are clear, rourd, and
pressed together without any intercellular spaces Intra-epldermal
vesicles are found here in places and there are srall collections
of intercellular “luld The granular and horny layers rave

completely disappeared

{11926}
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HAEMOSIDEROSIS 1N THE GOLO COAST AFRICAN
by
G» M. Edington

The significance of the presence of large arounts of histo-
chenically dercnstrable iron in the liver cells and tissues of ran
1s not at present fully understoods  Glllran and 0111rn’ noted
that this abnor-ality was present in 66 ¢ per cent of adult African
1lvers in South Africa. They considered that this increase in the
iron eontent of the liver was cne of the stigrata of ralnutrition
iposed by & predominantly malze real diet, Walker amd Arvidsser
Ctmiéered that the high iron ccntent of the Pantu dlet was an aetlo—
logical factor in causing the merochromatesis so co™cn 1in that
races Davies and Trowell®, however, could find no Merosiderosis
in Uganda although ralnutrition was widespread, a rnize dlet was
eaten, and iren cooking pots were useds They stated that the iren
content of the dlet had not been estirated and tht the presence of
mch Iron in the dlet was, therefore, presuwptive cnly, on the
evidence available they inferred that mhercsiderosis was probably
Tare in East Africa, French West Africa and Nigeria. The Gillrans
consldered that the severe antemia and bilharzla infestation found
in Uganda probably explained the absence of haemosldercsis In that
COURLTYs  Waterlow!* also noted an increased iron content of the
liver in fatty liver disease in the West Irdles

The varfous factors which have been implicated in the aetlo0logy
Of haemosiderosis are

{2} an inborn error of metabolisri®

(b) rzlnutrition plus a high fron intake in the diecld

(¢) pyridoxine deficlency In the presence of an adequate
amount of dietary iron®

(d) cobalt deficlency in cattle and sheePe

(¢) defielency of the pancreatic erzymesiisi2

(1) absence of coppertt

(8) a low phosphate content of the dlet,

The livers of 251 Gold Ceast Africans who had dled from any
g::;belzml'xe- been examined for the presence of histcchenically demon-
Tethod (Fef-rli: The simple hydrochloric acid - potassium ferrocyanide
1zed, nararrﬁ; Was used Lo detect the presence of iron in forralin
TESEXTl;llng the tembedded sectlons.  Only those sections of liver
by the Gillnans"yz II (plate 28) and III (plate 29) livers described
liver contains ve been recorded as iron containinge The type II
cells and né?nules of 1ron plgment in the periportal hepatic
type ITI liver c;umm Tay be present in the Kupffer cells  The
cells, and masse 3105 iron plgment in the hepatic and hupffer

S Of plgment can be seen in the portal tractse

{11928)
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The sare cannot be sald for the differential diagnosis between
kwashiorbor and the eczeras, vesicular, Weeplng and sealing, the
eczematides, and pemphigus, which can affect subjects of the same
age

Yestcular eczema Is easily distinguishable by the preservation
of the granular and horny layers and by the presence within the
epldermis of small primary vesicles and numerous larger veslcles
reaching up to the cutaneous surface,

The differentlal dlagnosis from weeping and scaling eczema and
the ecgzermatides 1s more difficult

In weeping eczema, nelther the granular nor the horny layer is
found, and cedema of the dermis and epidermis 1s considerable
There are also numerous pockets of sponglosis, but instead of the
superficlal layers belng split off from the epidermis by the oedema,
these pockets are opened up to the exterlor .y the collapse of their
roofs and the formation of vertical chimneys known as the 'wells!
of Devergle

Scaling eczema and the eczematides are, like kvashlorkor,
assoclated with acanthosls and parakeratosis with exfoliaticn, but
the “.lpighian layer 1s thicker than in kwashiorkor and the oederma
and pockets of spongiosis are absent, the serous and cellular
inflltrates are also much reduced

The cleavage of the layers of the epidermis suggests the pro-
cess of formatlon of the pemphigus bulla, but Iin the latter condl-
tion the cleft enlarges to form a more extenslive cavity The zones
of cleavage in kwashlorkor are multiple, of small dimensions and more
superficial than those which give rise ¢o the primary leslon of pem~
phigus Moreover, the subjacent dermal infiltrate of the pemphlgus
bulla is always rich In polymorphs.

Conclusion

The histological picture of the cutaneous lesions of kKwashlor-
kor, without belng absolutely characteristic, presents enough
specific features tosupport a clinical diagnosls and, in doubtful
cases, to exclude conditions which show some clinlcal similarities
to kwashlorkors

while emptesizing the part played by the dermal oedema and the
movement of the epidermal oedema which is first intercellular, then
yntracelliular, this study glves an explanation of the desquamation
without excluding the possibility of a mere tundarental s,stemic
factor, or of & more complex disturbance of keratin formation

(11926)
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The type IV (plate 30) liver exhibits clrrhosis with a varying
amount of iron plgment either of the type II or III dlstributions
Of the 251 livers examined & were of the type II, III or IV
described above, an incldence of 33 per cent It must be remem~
bered, however, that no speclalized technlgues were employed to
detect the presence of iron in the tissues so this figure is not
directly comparable with those of other authorse The results are
glven in table 1.

The distridbution of iron pilgment In the new-born differed from
that of the aduit In that a greater amount of pigment was contained
in the Kupffer cells and less In the liver cells. (It is of
interest to note that severe fatty Inflltration of the liver is a
commen pathological finding in the new-born baby in the Qold Coast )
Another common finding at autopsy s the presence of marked jaundice,
ruch iron pigment in the llver and spleen with tre distribution as
found in haemolytic anaemia and areas Of extramedullary erythro-
polesis in the 1liver and spleen. The aetlology of this last con-
dition 1s an interesting problem when it 1s remerbered that the
incidence of rhesus Negative inrdividuals In the Gold Coast 1s in the
reglon of 4 per cent®s It should also be stated that the erythro~
cytes In a number of these Infants have not sickled.

The causes of death In the subjects with type II and III livers
did not differ from the causes of death In those exhibiting no plg-
ment,  Seven of the 97 males and two of the 72 females with no
demenstrable iron pigment in the liver cells were suffering from
cirrhosis of the 1liver ard In three of the males carcinomatous
change was present The 1livers of rive children suffering frem
kwashlorkor and ten from malaria did not contain iron pigment. The
1ivers of three grossly ralnourished males and two females suffering
from beriberi and pellagra respectively were also free of iron
plgment. In only ore Instance (plate 31) was lron pigment detected
in the pancreas, and that was in an adult male aged 36 who was
considered to be suffering from haemochromatosis

Discussion

The staple foodstuffs in the Southern Gold Coast are cassava
and ralze Accurate figures are lacking but the diet is generally
considersd to be deficient in protein Iron cooking utensils were
used In 53 of the 78 households surveyed by Mrs F Grant when
investigating the dietary components of villagers in the Gold Ceast.
signs of ralnutrition are relatlvely common in the population, the
incldence of these signs belmy highest in children and woren of
child-bearing agel Table 2 1llustrates the incldence of various
conaitions found in 255 ‘healthy' villagePs in the Southern Gold
cnasti, and 200 Accra schoolchildren of well-to-do pagents - probably
the healthiest children to be found in the Gold Ccast

(11926)
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conditioned to this increased absorption of iron with ccnsequent
lowering of the threshold value, Thus, when irrunity or tolerarce
to the parasitlc infestations 1s reached in adult life, relatively
large arounts of iron ray ccntinue to be absorbed and as there is
little increased utilizaticn, and 1less of fron via parasites does
not oceur to the sare extent 83 {n childhowod, the iren accurulates
in the organs with consequent haerosiderosis.

This theory of the conditicned lovered threshold would account
for the finding that haercsiderosis Is aprarently a comron and for-
tultous cccurrence in the Gold Coast African and 1s not linked speci-
fically with any conditian. It 1s conclided that in the Scuthern

Gold Coast haencsiderosis is of little importance In the nursing
rother or in the pathology of kwashiorkors
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Table 2

The disease pattern of 255 healthy villagers
and zoo healthy children, aged ¢ to 13 years

Percentage Incidence awmong
255 healthy 200 healthy
Condltion villagers ~choolehildren
Ancylostomiasls 52 85
Ascariasls 76 42
Anaemia 8 875
Liver enlargement 33 18§
Malarial parasitzemla 32 41
Schistosomlasis 9 -
Signs of malnutrition 26 25
Splenic enlargement 46 22
Streptocerciisis 21 -
Yaws 75 18

The signs of malnutrition most commonly found were cheilesiss
angular stomatitis and mesale skin on the lower limbs. A person
was considered to be anaemic 1f the haemoglobin value of the blood
was lower than the accepted lowest norral value for the age group
in question in Britalr® 1t should also be stated that in certain
areas of the Gold Coast 10 per cent of the population may be blind
from the ravages of onchocerciasis, and the Incidence of schisto-
somiasis in ¢hlldren may be as high as 80 per cent

From table 1, 1t will de seen that iron was commonly found in
the liver of new-born infants in the Southern Gold Coaste It
decreased 1n 1ncidence until adult life, when 1t {ncreased with
advancing years In children and ferales of child-bearing age the
incidence of histochemically demonstrable iron in the 1liver cells
w#as less than the incidence 1n adulg males, This Is surprising as
children and women of child~bearing age were the groups of the
population in which the sisnts of malnutrition were greatest and in
which one would have expected the greatest incidence of haemosidercsis
to cccur 1f malnutrition was the aetiological agent in its causatione
On the otker hand, these are also the groups which exhlbited the
greatest degree of anaemla and which utilized the greatest amount of
iron s0 1t 1s possible that these factors, plus the added loss of
jron due to parasitic infestatlon may have prevented the accumula—
tion of iron In the organs and the cccurrence of haemosiderosls

It has been shown, however, that anaemic dogs absorb ruch more
iron than normal dogs®, It bas also been shown that the Gold Crast
African is anaemic (table 2) Thus, from an early age the African
1s probably absorbing larfe amounts of iron to corbat the anaemia
constantly present Haemosldercsls is prevented by the 1creased
wtilization of iron by theee in the younger age groups and also by
the greater 1oss of iron caused by parasitic infestations It 1s
possible that the 'mucesal block' of the intestinal mucesa may becorme

(11926)



121

PATHOLOGY = corrunicatlons

0os

[e24

SAYQ =~ 30V

of

o9

$191p whubios

os or

pUR %O0}5 S UO Paj SI3BW 12331| JOJ SOAIND Ylosl [BNpIAtpul Jedidfy | Bid

of

oz

[,

SiYy 31YKH3d

S1¥Y¥ 31VH

- o0t

- 00l

SHY¥D — IHDI1IM XQO0@

(11286)



120 PATHOLOGY - communications

GROWTH, NITROGEN BALANCE AND HISTOLOGICAL PICTURE
OF ORGANS OF RATS FED ON GAMBIAN DIETS
by
Brigid M Balfour

Experlments were designed to lnvestigate the effect of feeding
rats on dlets as rearly as possible the sare as those eaten by the
Africans 1n the Ganbla The quantities of foodstuffs used were
based on a nutrition survey carried out at Yoro Beri Kunde* but, of
course, represented & very much simplified version of the actual
dlet eaten. During the period May to September, sorghum was found
t0 be the principal cereal eaten, and in planning the rat diet it
was decided to neglect the cccasional rice, pennisetum or malze meal
eaten and use scrghum alones The other constituents of the diet
recorded In the survey included groundnuts, a varlety of fresh and
drled leaves, 2nd small amounts of milk and occasional meat meals.
The rats were fed on a simplified form of this dlet which consisted
of a meal made from the graln (sorghum or pennisetum) 100 parts, to
55 parts groundnuts, 1 O part dried bacbab leaf ard 1,0 part sodiim
chloride In addition, each rat recelved 2 l.u. of vitamin D three
times a weeks

The sorghum flour was prepared from whole grain as far as pos—
sible in the African ranners The graln was washed and left to
swell for 15 minutes, pounded in a mortar for about one hour and
washed again, and the excess water was drained off. The gralin was
then covered with blotting paper and put to germinate overnlght in
an incubator at 37°C It was found that about 50 per cent of the
graln germinated under these conditionss. The next morning the
graln was ground in a mlll, sleved to remove bran and drled at room
temperature for 24 hours This process gave an extractlon of about
80 per cent of the grain. Finally the groundmuts, bacbab leaf and
salt were added to the dried scorghum fiour with water in the propor—
tlon of 30 per cent solids to 70 per cent water and the mixture was
cooked In a double saucepan tor half an hour

This diet was fed ad libitum to weanling rats, and tre labcra-
tory steck diet was fed to litter mate controls The majority of
the animals were left on the dlet for 40 days.

Tne growth of the animals on the sorghum diet was very much
retardeds The average dally Increase In welght of the stock animals
for the pericd 21 to 62 days of life was 3 9g for rales and 2.95¢
for females, and of the sorghum-fed animals, 1 08g for rales and
1 10g for females. Tybical Individual growth curves for litter
rates on the two dlets are shown In figure 1. In a few efperments
the rats were kept on the dlets for longer perlods The 'sorghum
rats' continued to increase at a steady rate and It 1S possible that
they would eventually have grown to the full size though small,
MM&W
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were thin, with very prominent eyes and lax skins, and their muscle
power wes reduceds In the control rats the filne short hair of the
baby rat was replaced by the long halr of the adult type between
the 45th and 65th day of 1ife, but In the anlmls fed on sorghum, the
fine halir persisted and bald patches began to appear between the
40th and 50th day of 1ife on the heads and flanks of a nurber, and
in nearly all animals the whiskers were broken off short. There
was also a distinct greying of the black hood in the hooded animals
The rats appeared to spend much time pulling out each other's halr
and in some cases eating I1te Apart freom slight scaliness of the
feet, no other gross abnormalities were observeds

Various supplerments were added to the basic sorghum diet and
the body welghts of the animals were recorded There was an im-
rediate response when 13.5 per cent caseln was added The average
daily Increase In welght of the animals rose to 5 4g for mles and
5 Og for females With a supplement of 13 5 per cent gelatin, the
dally welight gains were 4.3g for males and 4 1g tor females, and
with a supplerent of 0.85 per cent lysine the daily welght galns
were 3.7g for males and 2 5g for females. No change in the rate
of welght galn occurred when supplements of cystlnme, methionine, the
vitamin B-complex plus inositol and choline or the fat-soluble vita-
mins were added.

Flgures for the compositlon of sorghum flour are very incom=
plete and may vary with different sarpless A few anmalyses of the
sarples used in this experiment were carried out. The nitrogen was
2228, fat 3.67g and fibre 1.48g, each per 100g dry welght. Assum-
ing that all the nitrogen was present as protein, the concentration
would have been 13.9 per cent, which is not considered adequate for
a growing rat, whatever it may be for a humn being The nitrogen
content of the stock dlet was 3 7g per j00g dry weight, equivalent
to a concentration of 23 per cent protein which is adequate for a
growlng rat

No recent analysls of the aminc-acid composition of sorghum
could be fourd In the literature, but older work'* fndicates that
the lysine content 1s low. Hogan® fed rats on a sorghum dlet and
cbtained a growth response when a supplement of lysine was added.
However, further work is necessary before the role of lysine can be
established.

In addition to the experiments on young anlmals, 1t was decided
to breed from animals reared on the sorghum dlet from weaning. The
females fed on sorghum became pregnant slightly later than thelr
11tter-mate controls on stock dlet and produced lltters which appeared
to be mature but whose blirth welghts were slightly lower tlan the
controls The '<orghum females' Iirmedlately began to eat thelir
1itters and did rot mke nests or show any maternal sollcitude for
their young This behaviour Is usually observed in animls who
tail to lactate and the hope of rearing animals suckled by mothers
on the Gamblan diet had to be abandoneds

(11528)
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The second cereal used 1n the experirent was pennisetisy, or
dulrush nillet, The flour was prepared in the Garbia by Africans,
tren dried and sent back to Englarde In the rat diet, pennisetun
flour was cubstituted for the sorghun fleur of the first dlet and
was coo¥ed with the sare arount of water, groundnuts, baobad leaf
ard salte It was fed as betore, ad libitu~ to weanling rats with
1itter-mate controls on the stock dlets The growth of anfrals on
the pennisetun dlet was also retardeds Th» average dail, ircrease
in welght of the stock anirals for the perlod 21 to €2 days of life
tas 3,65 fC" ranlec aNd 2.8 for femmles, and of the 'rennisetun
anirals', 1.0g fo~ riles and G,75g for fernles. The appearance of
the anjrals was very lire that of tle anirals on the sorghun dlet,
altrough the lax skin and ruscular weakness were rather rcre rarged
in scme cases,  Similar halr changes occurred at about the sare
tire, With a supple™ent Of 13.5 per cent casein the average dalily
welght gnin was 3.5g for rales, and with a supplerent of 0.E5 per
cent lysine, 2.67g. 1'0 further irproverent 1in weight gain was
coserved when supplerents of each of the other essential anmino-aclds
were given with the lysine supplerent, nor was there any welght
resporse toO supplerents of the vitarin B~co~plex plus incsitol and
choline or the fat-soluble vitaninse Typlcal individual growth
curves for these litter mates:fed the stock dlet, pennisetum dlet,
and pennisetun diet plus caseln are shown In figure 2, The average
nitrogen content of the pennisetun diet was 1.7g per 100Z dry welght,
equlvalent to a protein concentration of 106 per cent, which is
slightly lower than the figure for sorghum.
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were thin, with very prominent eyes and lax skins, and thelr muscle
power wes Teduceds  In the control rats the fine short hair of the
baby rat was replaced by the long hair of the adult type between
the 45th and 55th day of 1ife, but in the animls fed on sorghum, the
fine halr persisted and bald patches began to appear between the
40th and 50th day of 1ife on the heads and flanks of a number, and
in nearly all animals the whiskers were broken off shorts. There
was also a dlstinct greying of the black hood in the hooded anirals
The rats appeared to spend much time pulling out each other's hair
and in some cases eating ite Apart from slight scaliness of the
feet, no other gross abnormalities were observeds

various supplements were added to the basic sorghum dlet and
the body welghts of the animals were recorded There was an im-
rediate response when 13.5 per cent casein was added  The average
daily increase 1n welght of the anirals rcse to § 4g for mles and
5.0z for ferales With 2 supplement of 13.5 per cent gelatin, the
daily welght gains were 4.2g for rales and 4.1g for females, and
with a supplerent of 0.85 per cent 1lysine the daily welight gains
were 3 2g for males and 2 S¢ for females. No change In the rate
of welght galn occurred when supplerents of cystine, methionine, the
vitamin B-corplex plus inositol and choline or the fat-soluble vite-
mins were added.

Flgures for the composition of sorghum flour are very incom
plete and may vary with different sarples, A few analyses of the
sanmples used In this experiment were carried outs The nitrogen was
2 22g, fat 3.67g and fibre 1.48g, each [er 100g dry welght, Assum-
ing that all the nitrogen was present as protein, the concentratlon
would have been 13.9 per cent, which 1s not considered adequate for
a growing rat, whatever it ray be for a human being. The nitrogen
content of the stock dlet was 3478 per 100g dry welght, equivalent
to a concentration of 23 per cent protein which is adequate for 2
growing rat

No recent anslysis of the amino-aclid corposition of sorghum
could be found 1in the 1fterature, but older work'? indicates that
the lysine content is lowe Hogan5 fed rats on a sorghum dlet and
cbtained a growth response when a supplement of lysine was added.
However, further work Is necessary before the role of 1lysine can be
establisheds

In addition vo the experiments on young anirals, it was decided
to breed from anipals reared on the sorghum diet from weanings The
rerales fed on sorghum becare pregnant slightly later than thelir
1itter-rate controls on stock dlet and produced litters which appeared
to be rature but whose birth welghts were slightly lower than the
controlss The 'eorghum ferales' Irmediately began to eat thelr
1itters and did rot Take nests or show any raternal sollicitude for
their younge Tals bekaviour is usually observed in animis who
fail to lactate and the hope of rearing anirals suckled by mothers
on the Garblan dlet ad to be abandoned
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kidney welghts of a ru~ber of anirils, the rajority of which were
killed at €2 days Mfe, were recorded, alse the organ weights of
younzer control aniralss The liver welghts of the sorghun and
pennisetu- anfrnls and of contral anirals of varlous ages were
plotted agalnst thelr body welghts, and fell nearly on a stralght
line (figure 3). There was certalnly no llver enlargement in the
scrghu- and pennisetun anirals,  In fact, 1n a fes cases thelr

liver wetphts fell below the rean The kidrry welights followed
very ruch the sare pattern.
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Ftg 3  Relationship between body weight and liver weight in 57 rats fed on
various diets

As the livers of these animals were urnderweight, 1t seemed of
interest to find out 1f the cells were correspondingly small, or if
their nurber was also reduced A rough estimte of llver cell
welght was obtained by mclear counts on horogenates of these livers
Figure 4 shows that the count rose as the liver welght fells  This
relationship held for control animals of different ages and for con=
Lrol, sorghum- and penmlsetun-fed anirals of the same age In norral
anirals the liver cells apparently increased in welght very rapldly
until the liver weighed about 4 to 5g, after which there was a
slower Increase, The counts for the 'sorghum' and 'pennisetum
animals' were slightly higher than the counts for younger control
anirals having the same llver welght but were of the same order,

(11526)
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Nitrogen balances were carried out on some of the animals on
the pennisetum dlet and on control anlmals on the stock diets The
figures for total nitrogen intake, output, percentage retention and
absorption are given in table 1. The nitrogen intakes of the
'pennisetum animals' were very much lower than the intakes of the
animals on the stock dlet, but the percentage retention of nitrogen
was of the same order, indlcating an efficient use of the available
nitrogens The percentage absorption was also of the same orders
The results of balances on animals recelving the pennisetum dlet
plus a supplement Of 0.85 per cent lysine showed a siightly better
utilization of ingested nitrogens.

Table |
Nitrogen balances (per head per day)
Intake | Output|Percentage { Percentage/Average daily
Plet (me) {re) |retention | absorption elv;!(xé):ah
Stock 3416 {207 9| 381 8 7 26
" 3133 (2185 | 302 @ 4 233
" 444 0 | 2822 ) 383 88 4 264
Pennisetum 187 4 1115 | 405 73 20
" 2373 183 7 | 3523 79 89 20
" 2081 (1367 | 348 81 2 17
" +0 85%
lysine | 188 5 |1004 | 485 76 4 36

An attempt was made to discover 1f any of the supplements added
to the pennisetum Glet influenced halr growth and colour, but the
results were rather confusings With a supplement of 13 5 Der cent
caseln the quality of the halr appeared to improve, 1t began to
change from the fine short hair of the young rat to the adult type.
but greying and baldness appeared earlier than usual It was
thought that the baldness might be due to a sulphur amino-acid
deficiency, but a supplement of 135 per cent casein plus 0 4 per
cent cystine did not prevent it No improverment was observed when
supplements of the vitamin B-complex or 1nositol were added to the
basic dlets

Finally, 13.5 per cent skimmed milk powder was substituted
for casein in the rations of animals who had developed baldness and
greying of the black hoods  Within five days, thick black halr
began to appear in the bald areas, Interspersed with the remaining

long grey halrs

The post-mortemn findings in the animals fed on sorghum and
pennlsetum were very unimpressives The lax papery skins and the
absence of fat were striking, but, apart from siight mottling of the
1iver, the internal organs appeared to be normal The liver and

(11928)
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Table 2b

Co-parison of the rurber of liver cells 1n antrals killed
ot og. 61 to (g days on the control diet and on a Garbian
d

1ct
control Gardian
dlet dlet
No of anirals 14 18
Yean total no. of cells
{nillicns) 1607 1187
Standard deviation 295 161
t = 5.2

Microscopic exanlnation showed no gross alteration of thre liver
structure Necrosis, cellular infiltratlon, fribresis cr sesere
fatty inflltraticn did not occure A srall avount of fat, restly in
sm2ll globules, was present, more in tre livers of anirals fed on
sorghunm than in these fed cn pennisetuns It was reduced, theugh
not entirely absent, 1n anirals recelving a supplerent of the
vitanin B-cocplex plus incsitol and choline The other change
censtantly fournd was a replacerent of the cytoplasnm of thre cells
in trhe periphery of the lobule by an arorrhous substance which
appeared to consist largely Of glycogen S§7all fat globules were
fourd erbedded in this substarce. This appeararce as been
described 1n anirals fed oh non-protein and low protein dletsS,

The glycogen ray rise from 2 to 4 per cent to 9 per cent, with a
corresponding fall In nitrogen centent  this ckange was largely
reversed by feedlihg a supplerent of 0.€5 per cent lysire with the
sorghun dlet. Fourteen days after the supplerent had been added,
the appeararce of the liver cells was strikingly different, though
not norral. The cells contained less tlan the norrzl amount of
glycogen, and the dense cytoplasm was packed with small nitechondria,
an appearance seeh in megenerating tissues A supplerent of the
vitamin B-complex plus inocsitol and chollne also reduced the glycogan
content of the liver, though it was still present 1n an abnorrmlly
large amount 1n sore cells It has been shovn that in proteln
depletion corplicated by choline deficlency the glycogen content of
the liver rises as well as the fat content &

Tre cranges observed In tre liver cell nuclel in the 'sorghum'
ard ‘pennisetun anirals' responded if very rmeh the sare way as the
cytoplasmic changes The srall, dense nuclel containing often 2
single, very large mucleolus, found in anirails cn the Garblan dlets
Were not cbserved in anlpals given a supplerent of lysine or gelatin
With a supplerment of the vitamin B-conplex plus choline, the ninute

Structure of the miclel was more nearly norral but the nuclei were
Still very small Tre changes in the pancreas in anirals on the
Sorghum dlet were not very draratic and canmnot be compared with those
reparted by Professor Daviesl but the Size of the cells and the
nurber of secretry gramules present Were greatly reduced. Srall

globules of fat were found, In SOme CASes OccuPyINng a consideradble
- (11se6)
\
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fig ¥ Relationship of ljver weignt to nuclear oount tn 57 rats fed on
various diets

Figures for the total number of cells in the livers were
obtalined by multiplying the counts per gram by the total 1liver
welghts These flgures show 2 considerable scatter but there has
been significant increase In the total mumber of cells over the
perlod 21 to 62 days of 1ife in normal animals The rigures
for the 'sorghum' and 'pennisetum animels' killed at 62 days of 1ife
were slgnificantly lower than thelr stock controls, and 1t seers
that the rate of mitosis was reduced as well as the growth of indl~
vidual cells (table 2)

TJable 2a
Comparison of the number of Lwer cells 1n animals on

the control diet killed at age 21 to 28 days and at
age 61 to 63 days

21-28 days 61-63 days
No ot animls 12 14
Mean total no. of cells
(miliions}) 017 1607
Standard deviation 108 205
t=73
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EXPERIMENTS ON DIETARY LIVER (HJURY
by
0, Lindan

1. EFFECT OF GROWTH AND PREGNANCY ON DEVELOPMENT OF
FATTY INFILTRATION OF THE LIVER

pregnancy and childhood are periods of life when the stress of
growth 1s operatives  Growth with 1ts ralsed metabolic rate and
great need for bullding materiasls ray increase the derand for
certain foodstuffs, such as lipotropic factors, and dlets which
would be adequate for an adult non~growing organism may not prevent
symptoms of nutritional deficlencies when given to the young or to
those who are pregnant, In the present Investigatlon the effect
at growth and pregnancy on the precipitation of fatty intiltratlon
of the 1iver was examined in rats deficlent in lfpotrople factors®

A high fat content of the liver should be regarded as a signifi-
cant lesion, Although fatty inflltration is now generally accepted
as one of the precursors of the grave liver conditlon Known as portal
cirrhosisi0r12¢13, 1t has only recentls been recognized as a serlous
liver injury per se, which results in irpaired hepatic functlion
This has been demonstrated by the fallure of fatty livers vo inacpi-
vate oescrogens9 and by the appearance of an antj-diuretlc factor In
the urine of animls with high liver fat content’’s Fatty infll-

tration, therefore, produces injuries to liver function gualitatively
similar to those produced by cirrhosis.

Fatty 1livers can be produced by diets completely deflclent In
choline and rartially deficient in protein®4, Examination of the
protein constituents ras revealed that methionine possesses lipotro-
plc activity and that c,‘;’scine Tas an opposite effect and preciplitates
fatty infiltration 2+5¢7+26," ‘qhe 11potroplc actlon of methlonine
has been shown to be due to its ability to provide mrethyl groups for
the formation of choline from ethanolamine®, The effect of cystine
In precipitating fatty infiltrarion has been attributed to Its bower
of promoting growth and increasing metabolic ratell, thus indirectly
increasing the requirerents for choline and rethioninel®:28

Effect of growth rate of young rats on the development of fatty
infiltration

In experiments on young animals, two 1ipogenlc diets were
used
Thelr composition is given 1n table 1, Both diets were given in ’
anmounts ensuring identical dally casumption of all constituents
except carbohydrates The amounts of fat, salts and vitamins

(1126}
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part of the cytoplasm, and the fine, thread-like mitochondria
observed in the control animls were reduced in number and those
Tema Ining were very swollen, In the animals on the pennisetum diet,
the pancreatic cells, though small, contained a number of secretory
granules, the fat was very much less and the mitochondria were more
~early norral in appearance.

The evidence suggests that the liver changes are quickly
reversible and do not lead to any early structural changes

The effects of feeding animals on these dlets for long periods
have not yet been investigated.

Plates 32 to 35 are mlcrophotographs of sectlons of rat livers
They 1llustrate the effects of feeding (a) the sorghum diet alone,

and {b) this diet supplemented with lysine and with the B-complex
of vitamins plus choline and inositol
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Fig 1 Effect of calorie intake on growth and liver fat content
of young rats mean imtial body weight 68 g

precipitate liver fatty infiltration The effect of varylng carbo-
hydrate intake at different growth rates was ellminated by .Jpplying
25 Calories per rat per day to three groups of anirals of different
initial body weight and therefore of different ages. Flgure 2
shows that the degree of fatty inflltration was roughly proportional
to the growth rate, the fastest growing animals showing the highest
1liver fat content while the animals growing slewly shcwed almest
norral fat levelSe

Although different degrees of fatty infiltration, related to
different growth rates, were produced on the same carbohydrate Intake,
a second question arises hod far did the calerle rationing result
in an excess calorle intake by smll rats and a deficlent intake by
the larger rats? The answer 1s obtained from an analysis of growth
of the three groups of rats of Aifferent ages glven 25 Calories
dally (see fi-ur 2) Thelr rean initial body weights were 50,
€3 and 70z, and after 20 days on tre experirental diet they had all
attained about the same welght (83,80 and 82g respectively) Al-
though at this stage their bedy welghts and food intakes were

{11926}
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supplied were consldered to be adequate for norral developrent of
the rat, The amount of casein was ltwer than the accepted optimal
protein requlrement, The two levels of carbohydrate intake pro-
vided two different calorie intakes of 25 and 37 Calories per rat
per day.

Table t
Composition of diets for experiments

on growth rate of young rats and
development of liwver fatty infiltratson

j mg/rat/day
Calgrles[ Sugar Salt Ced
ratyday |- corn L- mixture | Arachis iver
Dlet starch | 49810 | cogtinel (Glazo ol of1
] (1 19) LD g)
1
'25 Cal* 25 4 400 640 50 240 450 85
137 Calf 37 7,100 640 50 240 450 85

The dlets were supplemented with tre followling vitamins per rat
per day

Thiamie HCI 25 W&, riboflavin 20 ug, pyridoxine 26 pg, calcium
pantothenate 100 ug, dl- ¢ ~tocopherol acetate 1 5mg

The effect of calorie intake on growth and llver fat content
of young rate ls shown in figure is The increase of calorie
intake from 25 to 37 Calories per rat per day increased the gain
in body welght from 27 to 37 per cent {g galn/100g initial body
welght) arfter 20 days of experiment, and from 51 to 77 per cent
after 50 days The 1liver fat content was similarly raised from
7 to 22 per cent (g fatty aclds + unsaponifiable 11pldsx/100g
1iver after 20 days and from 18 to 32 per cent after 50 days

1t could be asked wrether the Increased liver fat content
was the result of the higher growth rate per se (increased anabolism)
or was due specifically to the higher carbohydrate Intake
The latter 1s probable in view of the work of Best and his co-
workers who showed that increased carbohydrate Intake alone can

% Method of Kumagawa shd Suto described by Leathes and Rapert®
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fFig | Effect of calorie tntake on groath and liver fat content
of young rats mean imitial body weight, 68 g

precipitate liver fatty inflltratlon. The effect of varying carbo-
hydrate 1ntake at different growth rates was ellninated by .upplying
25 Calories per rat per day to three groups of animals of different
initial body welght and therefore of different ages. Flgure 2
shows that the degree of fatty infiltration was roughly propeortional
to the growth rate, the fastest growing animals showing the highest
1iver fat content while the animals growing slcwly shcwed almest
norral fat levels,

Although different degrees of fatiy inflltration, related to
different growth rates, were produced on the same carbohydrate .ntake,
a second question arises how far did the calorie rationing result
in an excess calorie intake by smll rats and a deficlent intake by
the larger rats? The answer is obtained from an apalysis of growth
of the three groups of rats of aifferent ages given 25 Calories
daily (see flaur 2),  Thelr mean initial body welghts were 50
€3 and 202, ard after 20 days o the experimental dlet they rad all
atralned about the same welght (83,80 and 82g respectively) Al
though at this stage thelr body welghts and food intakes were

(11926)
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1dentical, the three groups contimied 1O grow at different rates,
the gain In welght durlng the next 30 dajs being 22, 18 and 118
respectively.  In this 30 day yperiod the prablem of the relatlon
between bedy welght (or body surface area) and food intare (bullding
mrerials and energy supply) has been ellminated.  The animals
which were lightest Initlally (508) had already attained maxirum
liver fatty infiltratlon after the first 20 days, but the other two
initially heavier groups (63 and 80g) showed rises in the liver fat
content propertioml to the growth rates during the second ralf of
the experirental period (30 to 50 days)s

Two conclusions may therefore be drawn  (a) that glving
identical arounts of the lipogenic diet to rats of different initlal
body welght (and therefore age) reveals that the younger the animals,
the better their utilizatfon of focd for growth, and the greater
thelr susceptibllity to liver fatty infiltratiom, (b} that an abun-~
dant supply of carbohydrates to young growing animls is a predis-
posing factor to the development of li{ver fatty {nfiltration

Pregnancy as & precipitating factor tn fatty inflitration of the
Viver

In the experiments on the effect of pregrancy on liver fatty
inriltration, three dlets low in lipotropic factors were used,
their compesition is shown in table 2, There was 16 per cent
casein in the first dlet 1t contained a mederate amount of
methionine and was therefore only slightly deficlent in 1ipotropic
factorss The second and third diets contalned only 8 per cent
casein and were accordlngly deficient in methionine The lipogenic
effect of the third dlet was increased by the addition of cystine
The food was given od libitum

Table 2
Composstton of diets for experirents on the
effect of pregnancy on liver fatty infiltration

8/100g dieg

calt Sugar

- i Cod
Dlet L mixture | Arachis ~ earn
€ Casedn | octine {Glazo ol lg‘{;’" starch
LD8) (1 19)
116% casein' 18 Q0 - 3 00 5 00 100 | 75 00
! g% casein’ 8 00 - 3 o0 S Q0 1C0 § e300
' gf casein + 8 00 3
o yseln 0 & 3 00 5 00 100 | 82 37

Supplements of water-soluble vit: tocopherol
acetate were given daily as in table ‘;‘:‘1“5 and dl-g-tocopherol

S
8 5g of '8% caseln * cystine! diet co respondeq to !
in the previcw: Rded to '37 Lal ¢ giet (table 1}
tion $n young snimme TeNTS S Vhe e7lect 0° growth on 1iWer fatwy mtiltra-
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The effect of pregnancy on development of llver fatty inflltra-
tion 1s shown 1n figure 3, Adult, non-pregnant rats given the
three experimental diets for 26 or 52 days had normal liver fat con—
tent, that Is between 4 and 5 per cents The effect of pregnancy in
increasing the fat content of the liver varied with the degree of
dietary deficlency and the animal's nutritional status before gesta-
tions Thus, In pregnant rats given the 16 and 8 per cent casein
dlets only during mating and pregnancy (altogether 26 days) the liver
fat content increased to 8 and 9 per cent respectively, but in those
mated after a prepamatory rericd of 26 days on these diets (total 52
days on deficlent diet) the liver fat content at the end of pregnancy
rose to 12 and 14 per cent. When the '8 per cent casein + cystine'
diet was used, fatty inflltration was most marked and the fat content
amounted to 29 and 22 per cent after 26 and 52 days respectively.

Diet = 162 casein 87 casein 87 casein +cystine

MEAN PERCENTAGE OF FAT IN LIVER

26 52 26 52 26 52
DAYS ON DIET

E groups of 6-9 non pregnant rats D groups of 6—8 pregnant rats

Fig 3 Effect of pregnancy on fatty infiitration of the liver

(11526)
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Histologtcal exanination of fostal livers srawed the absemce

of fatty infiltration, althcuch the lssicn was present in raterral
11vers

The rean gain in body welght of nol-pregnant rits durin- 26
days on an experirsntal diet {with or withcut prepiratcmy deplettion)
represented 2n increase of 11 per cent Of tre initial bod, welght,
the pregrant rats gained during the sare perlcd on an average,

41 per cent The cause of tre dietary injury produced by pregrancy

ray be ascribed therefore to the increase In tissue growth during
gestation

The corclusiors draan fron this experirent are {a) that preg-
rarcy ray precipitate fatty infiltraticn of the lfver in rats &1 en
a diet which dces not roduce the liver lesicn In non-presnant
adults, (b) trat the adninistraticn of deficient dlets duving a
perlod before rating, eltbourh not producing any visidble tarm, leads
to a greater degree of fatty infiltration during SibsS<qu nt pregancy”
(c) that tre degree of fatty infiltratlcn [r:clpitited by pregnancy
depends cn the extent of dletary deficiency, (d) that althouzh
raternal livers are heavily affected by cholire deflclencys tre
foetal livers rerain norral

Discussien

It should be borne in nind that the dlets were artificial arnd
speclally purified In these experirents toO prcduce fatty %nrxgmum
in young or pregnant rats without dietetlc liver recrcsis 417 19 20
in natural diets the dietary factors respensible for the grevention
of trese two leslons usually cccur together, ard consequently liver
leslons fro~ dietetic deficiencles terd to be rultiple Lipotropic
factcrs were thus shown experirentzlly to be required for growth
and also to be essential for raintaining norral liver functlon
The cccurrence of liver darage during growth indicates that railn-
tenance of liver function 1s subservient to grewth This rears
that methionine 1n tre young or the pregnant will be used for
vuilding new tissucs rather than for norval liver retabolisr, Tre
depleting effect of growth 1s roughly sintlar in Pregnant adults
and in young anirals, as 1ude d by the degree of liver fatty Infil—
tration produced by analagous aligotroplc diets

The experiments on adult anirmals show that tre course of
pregnancy ray be affected by the aniral's rutritlonal state before
the onset The antral ray appear to be norral but rave subelinl-
cal deficiency of lipotropic factors, and during the additlonal
metabolic stress of tre fregnancy ray stcewb rapidly

Fatty infriltration of infantile liver 1s already a well
recognized conditlion in sqme

Tarts of Af~1ca® and it oceurs predomi-
nantly after weaning onto a staple dlet rich 1in carbohydracesp ang

{11526)
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obviously deffcient in some I1fpotropic factors, Iy follows, there-
fore, that the same alipotropic dlet 1s not so rarmful to adults as
to infants. It is Interesting to note that fatly 1lvers are not
common In Gamblan weanlings and, as Platt 51 points out {page 97)
the Gambia Is one of the few places 1in Africa where the hablt of
forcible feeding of infants with an excess Of carbohydrates is
uncormons  This agrees well with the experimental evidence of the
effect of an abundant supply of carbohydrates on liver fatty infil-
tratlion In the young.

In preghant women mlnor degrees of liver fatty Inflltratlon are
common It 1s, however, not generally recognlzed that in pregrant
women, heavy fatty inflltration mg occur comparable to that pro-
duced experimentally In rats®2:2%27  tne women were reported to
have had the clinical signs of 'acute yellow atrophy', but at autopsy
the liver showed ¢ross fatty infiltration. In the present experi-
ments the occurrence of norral liver In foetuses from mothers with
fatty livers 1s in conformity with the well known 'parasitic effect!
of the growing foetus. If the recent reports 23 that heavy fatty
infileration can be found in new-born African children are confirmed,
and ifr this fatty Infiltration is found to be due to dletary
deficiency, then the question arises as to the extent of liver
damage In the mother

Summary

Growth and pregnancy precipltated the development Of heavy
fatty Infiltration of the llver in rats given a dlet which, although
alipotropic to some degree, did not in the absence of these stresses
produce deficiency symptoms, The relevance of the experimental
results to similar liver lesions 1n hurman subjJects Is discussed

2 BSIZE AND CCMPOSITION OF FATTY LIVERS IN FELATION
TO DIETARY PROTEIN AND CARBOHYDRATE

It 1s apparent from the evidence presented in this Report that
ralnourished African children may show varying degrees of liver
fatty infiltration, the presence or absence of hepatomegaly and
variable amounts of subcutaneous fat These clinical pictures are
constantly assoclated with protelin deficient dlets The varlations
in the clinical picture seen in different parts of Africa may be due
to the varying degrees of protein deficlency and to the effect of
varying calorle Intake in the form of carbohydrates or fat

The experiments presented here were rzde in order to investi-
gate the modifying effect of varylng irbalance of protein and carbo-
hydrate on the composition of fatty liver in the early stages,
before fibrosis Degﬁn to develoDs It was known from previous
experirental work!0 that as fibrosis develops in a fatty 1iver the
fat content diminishes

(11926}
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(a) Fatty infiltration of the liver in the growing rat

Two Eroups of ferale rats, with mean body welghts of 72 and 77g
were given a 1lipogenic diet containing a suboptiral amount of protein
but adequate carbohydrate ('37 Cals dlet!, table 1) Group A
received this dlet supplemented with choline (tabdle 3}, group B
received NO supplerents The animls In both groups contlinued to

grow and raintained & good layer of subcutaneous fat throughcut the
experirent

After 50 days on the experimental diets all the rats were
hilled and thelr livers examined, The fat content of the livers
of those rats receiving the choline supplement was only 6 per cent,
which 1s nearly norral, while the livers of their sister rats fed
the unsupplemented dlet contained 32 per cent of fate This Increase
in fat was paralleled by a decresSe 1n the percentage of water and

protein. The farrer fell from 69 tO 48 per cent and the protein
Irom 19 to 12 per cent.

The fatty livers of group B were heavier than those of group Ae
The amOUNLS Of water and protein were the same In normal and fatty
1livers, the increase 1n liver weight of the animals of group B being
due almost entirely to the increase In fat (figure 4)

Group A Croup B
NORMAL LIVER FATTY LSVER
(3
19,

69 per cent 48 per cent -
s

Fat
.
T 4
(] (R -]
2 e
H Wotek
- Proten
5 :
@ o7 ob
o
[
8 -
:i Water
— 13 24
Fig

4 Composition of normal and fatty liver in a growing rat
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hould be polnted out that this superirposition of fat on
the néim’sncugross 1iver constituents occurs only 1n the initial
stages of tatty infiltration. Trere is scru evidence that when r-avy
tatty Infiltration has been present in the liver for sore tire,
there is & retentlon of water and proteln, SO that the nen-fatty
portion of the 1liver 1s increased out of propertion to the body
welght and, further, altered In composition '

{b) Fatty infiltration of the Yiver in the starving rat

The plcture of fatty livers produced by a lipogenic diet in the
non-growing, starved anlml was different {group C, table 3},
When the '25 Cal dlet {table 1) was glven to rats welghlng 136z
they lost welght and thelr subcutaneous fat decreased For animals
of this size the dlet was deficlent not only in proteln but alsc in
carbohydrates. After 50 days thelir becdy welght had fallen to 123g
and ratched the final bedy welght of the rats in groups A ard B
(125 and 1248 respectively)s The llvers were conslderably sraller
than norral and the percentage of fat present was only rioderately
increased to 9 per cent, Table 3 shows that the percentage of the
two other main liver constltuents and the total anounts of fat,
protein and water in the whole liver were quite different fron the
composition of fatty livers fron non-starving anirals, It should
be pointed out that 1n a starved animal there are two other factors
present, namely, the flooding of the liver by fat mobillized fronm
the periphery, and depletion of the proteln reserves of the liver,

These tWo distinct types of fatty inriltration due to malnutri-
tlon produced experimentally may be related to the size and fat
content of the llver and to the varlatlons 1n subcutaneous fat In

ralnourished African children before the developrent of post fatty
fibrosis

Summary

Rats were shown to develop two types of fatty livers depending
on the supply of protein and carbohydrate 1n the lipogenic dlet

A alet which contained suboptimal amounts of proteln and ade-
quate carbohydrate allowed the aniral to grow and produced an
enlarged fatty liver. This enlargerent was due to an excess of fat,
the proteln and water content of the whole liver belng normale

On the other hand, a lipogenic dlet which was deficlent In pro-
teln and also In carbohydrates resulted In & loss of welght of the
aniral ard a fatty liver of reduced size. This reduction in size
was shown to be due to a loss of liver protein and waters

It Is suggested that there ma.

¥ be a relationship between these
experirental findings and similar cbserva
African children £ions 1 minourisned

(11926)
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FATTY LIVER IR REW-BOR! AFRICAN I' FANTS
by
# D Silvera

The 1ajority of investljators In areas where rilnutrition is
rampant have concentrated on the clinical and pathological studles
of the chila after weaning very 1little attenticn has ceen palad to
the pathology of the Intra-uterine and the breast feeding perlods
In a serles of liver olopsies ¢cn HNigerian children, Sllverz and
Jellirtel exanined material trom #° children Or these, 13 were
under one year old and 1% over one year old

The parents of all the children were 1llving cn lew Inccres
The standarc diet Of the average Voruva =other is rossly deficlent
in proteins and other essential nutriente s11 grades Gf ralnutri-
tion aTe cermon arong children of these rarents

Histolo,lcally extensive fatty chanse ls founc not cnly in
clinlcally severe ralnutritlcn of the after- eanlng perice twut also
in stilloorn foetuses .ng¢ 1in babies in the first rontn oF life
Cases 12 and 13 vere apparsntly healthy infants save fo~ ophthalmia
and thrush respectively (plates 40 41) It 1s censiderea unlihely
that such fatty change could be causeg by the trivial presenting con-
plaints Also striking, pbut probaoly of less significance, 1s
similar ertensive fatty chanegs in stilloorn infants and those aying
shortly after birth (Cases 4 and = -~ plates 42, 43)

The rindlngs suggest that raternal malnutriction may have reper-
cussions on the ¢hlld during ore2st feeaine ana russloly 21so 1n the
intra-uterine perica Kwashiorker iray be present in latent rorm In
sore 1nfants in apparent goca health and (nile oelre oreast fea
Weaning in such Infants would e reparded not 3s the causs, but only
the precipltating factor of clinlcal kwashlorkor

REFERENCE
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FiBROS1S OF THE LIVER IN GAMBIAN CHILDREN
by J H Halters and J ¢ Waterlow

Seventy-nine infants and children were Investlgated by 1iver
blopsy Titts series was composed of four clinical groups

normal children as controls

children with symptomless hepatomesaly

malnourished Infants

children with hepatomegaly, who were clinically 11}, with
oedema, ascites, Or severe anaemia

W DD

Sections stained by Gomori's silver impregnation method showed
three main types of change in structure and arrangement of the
fibrous tissue

{a) A localized periportal fibrosis (plate 36) This leslon
was extremely common, 1t was found in more than half the
children of groups 1 and 2

(b) A rine periportal fibrosis (plate 27), which seemed to be
spreading into the parenchyma This was most often
found in infants

(c) Diffuse fibrosis, with destruction of the normal archi-
tecture {plate 38) Occaslionally this was found in
symptom-tree subJects, but 1t was most common in the
children of group 4

Severe diffuse fibrosis of the 1liver In childhood is illustrated
in plate 39

The hypothesis was presented

(1) that the common, locallzed, periportal fibrosis is the
result of malarla, which 1s universal in the early years
of life

{11) that fine periportal fibrosis and diffuse fibrosis repre-
sent successive stages of the same pathological process

(111) that this process has a dual cause, and results from the
cembined stress of malarla and malnutrition

These results will be described in detall in a report
to the Medical Research Qouncil (now in preparation)

(11626)
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In considering the cause of enlarsed livers in the tropics the
inportance of malaria is emphasizea by the often very satisfactory
clinical response to antiralarials of so-callea ‘deficlency livers!
in children

2. Pathogenic processes involved In llver change in malaria

(a)} Pathogenesis There Is experlmental evidence that constric-
ticn of the sraller prarches of tne hepatic venous tree c€an occur in
some animals I oelleve that such constriction tay pe important in
the pene<is of centrilobular lesicns, such as those seen in nalariad
Constriction of the hepatic venous vessels follewing injectlon of
antigen into the surface of the liver of a sensitized dog has peen
11lustratead®

(b' Anatomy and phystology of liver circulation Thg portal
tracts are surrounded oy 2 network Of large sinusoids, Into which run
pbranches from the portal veln ang hepatic artery. Other sinusolas
raglate from this networy {nto the looules The portal veln sends
pranches to the lobule via this perlportal networy It 1s also
connected oy short vessels to a plexus on the vlle-ducts The hepa-
tic artery suppllies the tissues of the portal tract and Sends pranches
to the periportal network There 1s some arterlal anastomosis,
especlally on the surface of the llver Direct connections oetween
the hepatlic artery and the hepatic venous tree have oren demonstrated
anatemically ana physlologically in the aogl,2 3 Heratic arterlal
bleod probably mixes witn portal venous blood lmmediately arouna the
portal tract The pbille-duct is surrounded oy a rich plexus which
receives branches from the portal veln and the hepatlic artery Some
vessels Irom thls plexus appear to communicate alrect with sinusolds
Host slnusolas drain directly Into small veins in the centre of
lobules Sublobular veins may recelve sinusolds direct but rore
usually after the latter have rirst gathered 1nto short trunks
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THE LIVER IN MALARIA®
by
B G. Naegraith
i. Enlargement of the liver 15 common in malaria

In hyperendemic malarlal reglons such es Vest Africa enlarge-
ment of the liver, especlally In young children, is often caused by
rajarla

There 1s gooa evidence that the liver is involved functionally
in acute malaria In severe falciparum malaria there may be gross
anatonical changes the common autopsy finding 1s centrilobular
deveneratlon or necrosis’ (plate 44)

In supjects who have been frequently reinfectea or who have
suffered fron long continued Infection, the liver 1s also co monly
involved Cescriptions In continental textboos of so-called
‘chronic' malaria In Infants and young children usually emphasize
the enlarge~ent of the liver although the polnt 1s frequently missed
in Eritish texts®

The anatcnlcal changes which occur in long contlnueg or fregquent
Infection include scme atrophic disorganfzation of the central reglon
of the nepatic lobules and a round cell infiltration or the connec~
tive tissue of Glisson's capsule, clearly visible in the portal
tracts {plate 45) This Infiltration Is belileved to pe related t0
*rc presence of sore tlssue resistance to the parasitel

In some of the liver plopsy raterial from children in Fajlare,
Ganbla-, pathologlcal patterns of this sort are present, often
accerpanied by plgment deposits In the kupffer cells I think this
indicates that repeated malarial infectien was probably responsiple
for these lesions I belfeve this 1s the case in a high proportion
of the enlarged 1livers (particularly when associated with enlarged
spleens) seen in children in malarial regiens I would like to
See moTe wory done on this point. The current surveys In Fenepa
have already given scme confirmatory informatlcn® Similar Informa-
tion will provably come fron Bruce-Chwart's Interesting experirent
at Ilaro, ligerla

The clinical plcture of repeated malaria, especlally in chlle-
ren, 1s prooably conpounded of the pathogenic effect of malaria and
of other pathogenlc processes including brelminth infectlens and mal-
nutrition Tne part actually played by ralnutrltion canngt be
assessed until the role of malaria and other agents has been ascer-
talned 1 think that hereln lles the intrinsic importance of the
work being done at Keneba by Professor Platt's unit

% C~ly two flgures Iren the denenstraticn are given Other 1tens ray be
feund In the 1literature quoted - E: . 1ot
+ ¥indly patT at ry aispe.al by Frofesso B 5 ¥
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DISCUSSION

Dr RAO drew attention to certain reserblances and differences
between a disease found in Ind1a®*3 ard hwashiorkors In India it
was considered that dietary deficlencies might result in lesions
in other parts of the body &s well as In the llvers

A clinlcal ccndition described under different mames, such as
Infantile cirrhosls, infantile billary cirrnosis and infantile
hepatic cirrhosis, occurred in Indian children of about two years
of ages In early stages the signs and symptoms were similar to
those descrived in kwashiorkor, rarsly, listlessness, fretfulness,
refusal to take food, and slight enlargement of the liver

He demonstrated examples of the histology of the liver in
infantile cirrhosis and surmarized the essential differences between
syndromes observed in India and elsewhere. In his cases there was
necrosis of the hepatic parenchyma which was ultimately followed by
cirrhosis of the livers

He drew particular attention to the production of experimental
fatty cirrhosis and the genesis of the flbresis, and referred to
the work accorplished under the auspices of the Indlap Councll of

Medical Research and its speclalized coTmittee Set up to deal with
the problem,

He further deronstrated the effect of deficlent dlet on experi-
mental animals in order to prove that a low proteln intake could
produce a marked change In the liver and ultimately lead to cirrhosis

In concluslion, he referred to the experimental work on monkeys
fed on a poor rice dlet to lllustrate the clanges in the different
organs, and particularly 1n the gastro-intestinal tracte

In the discusslon which follosed, Dr Rac® 3 saild that the
pathological changes found 1n serous hepatosls, as demonstrated by

Dr. Waterlow, were not the same as those Of infantile cirrhosis in
Indfa.

pProfessor GYQRGY referred to 2 syndrome described by Yauriac
which comprised stunted growth, fatty liver, prolonged diarrhoea
and dlabetes He wanted to know how 1t differed from kwashiorror
Professor PAVIES said he had never seen dlabetes essociated with
kwashiorkor  (Professor PLATT asked when Mauriac had described this
syndrome and was told that 1t was in the late 1030sy) The point
was made that some cautlen was required in attributing the beneficial
effects of skimmed milk In cases of kwashlorkor to 1ts protein
contents  Properties orlginally but erroneously attributed to
certain of the constituents of cod liver o1l showed how mistakes

*
Probably Mauriac P (1934) Paris Medlcal, 2 25 - 53
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LESI0I S OF THE PANCREAS IN KWASHIORKOR
by
R Camain and ! Pierchon®

Tne authors have studied the lesions of 1iver and pancreas in
post-mortem materlal from 34 patlents with kwashiorkor who dled at
the Central Hospital, Dakar  Plates 4€ o 51 jllustrate the
varlous pancreatic lesions

In support of the opservations of Waterlow®, Davies® ana Hartz?,
the lmportante and constancy of the leslons of the pancreas have been
contirmed The aclnar cells are atrophlc and calcified and there 1s
loss of tubular pattern the pancreas resemcles a sarcoma=-llke tumour

There 1s apparently a true increase In the slze of the islets
The rumoer of @ cells appears to be Teduced while that of the B
cells s increased, a fact which supports the observations of Verne and
Hevert® ¢ in thelr work on the accumulation of fat in the liver of the
white rat polsoned witn lmanita phalloides

Fatty Infiltration of the liver usually out not invariably accom—
panles the pancreatic leslons This fatty infiltration starts 1n the
perlportal reglon 1t was apnsent six times out of 34 and remalned un-
obtrusive 1In elght cases

It seems that the fatty liver changes which hase so far attracted

most attention migut pe secondary and that the pancreatlic changes 1n
kwashiorkor are remarkaoly constant

REFERLNCTS
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DISCUSSION

Dr. RAO drew attention to certain reserblances and differences
between a disease found in Ind1a® *3 ard keashlorkors In India it
was considered that dietary deficlencles might result in lesions
1n other parts of the body es well as In the liver.

A clinieal ccndition described under different mames, such as
tntantile cirrhosis, infantile billary cirrhosis and infantile
hepatic cirrhosis, occurred in Indian children of about two years
of age. In early stages the signs and symptons were sinmtlsr to
those deseribed in lwashlorkor, namely, listlessness, fretfulness,
refusal to take food, and slight enlargersnt of the llver,

¥e demonstrated examples of the histology of the liver in
infantile cirrhosis and sumrarized the essentlal differences between
syndromes observed in Indla and elsewheres 1n hils cases there was
neerosis of the hepatic parenchyra which was ultimately followed by
cirrhesis of the liver.

He drew particular attention to the production of experirental
fatty cirrhosis and the genesis of the fibrosis, and referred to
the work accomplished under the auspices of the Indian Council of

Medical Research and its speclalized committee set up to deal with
the problem

He further demonstrated the effect of deficlent dlet on experl-
mental animals in order to prove that a low proteln Intake could
produce a marked change In the liver and mlvirately lead to cirrhosis.

In conclusion, he referred to the experimental work on monkeys
fed on a poor rice dlet to illustrate the changes in the different
Organs, and particularly in the gastro-intestinal tract.

In the discusslon which followed, Drs Rac® 3 sald that the
rathological changes fournd in serous hepatesls, as demonstrated by

I;;.d iuat.ermw, were nMot the same as those of infantile cirrhosis in
a

Professor GYORGY referred to a syndrome describe
which comprised stunted growth, fatty 1liver, m‘olong,e: g{ax}iggé:c
and diabetes He wanted to know how 1t differed froam kwashiorkor.
Professor DAVIES s2id Fe had never seen diabetes assoclated with
Biashiorkor  (Professor PLATT asked when Mauriac mad described this
syndrore and was told that 1t was in the late 1030s%) The point
wag made that some caution was Tequired in attributing the beneficial
effects of skimmed milk In cases of hiashiorkor to its protein
content, Propertles originally bug erroneously attributed to
certain of the constituents of cod liver o1l showed how mistakes

*,
Provably rauriac P (1934) Faris Medical, 2, £25 - B2
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could arise Protessor Davies sald that marasmus meant starvation
A kwashiorkor child who had lost the pcwer to digest hls food was
starving Whether he had passed into that condition could be
dlagnosed by determining whether the llver was fatty or whether
there was general atrophy of the organs If there were atrophy of
thé enzyme~secreting glands and a change In the liver such as fibro-
s1s, then the disease would follow the same course as kwashiorkor,
He felt that 1llver changes were not so important as changes in the
pancreass Professor CAMBOURNAC referred to the pathology of the
liver in relation to malaria and said that the pathology of malaria
had not been so deeply studied as it might have been, Some dif-
ference of view existed about the lesions that might occur In the
liver caused by malarias

Dr EDINGTON, commenting on Dre McGregor's paper, stated that
2 village of 255 inhabitants in the Gold Coast had been surveyed in
1949-50, The incldence of liver and splenic enlargement in age
groups was

Age - years

Under 1 | 1-5 |6-15 | 16-45 | Over 45

Number examined 12 50 | 86 104 23
Liver enlarged (percentage) 33 58 | 41 21 13
Spleen enlarged (percentage) 25 86 | 62 24 17

The incidence of liver enlargement, although less than the
incidence of splenic enlargement, followed a similar pattern in age
groupss The varlous factors present in the village were considered
(malnutrition, helminthic Infestation, etc.} and It was concluded
that malaria was most probably the cause of liver enlargement in the
younger age groups but that in the older age groups malnutrition
could not be excluded as an aetlological factors In this respect
the paper by Dr. McGregor was mest important since he had shown
that malaria was the cause Of hepatomegaly in the Garbia It
would be of value to know the pathology of the liver In the protected
and unprotected childrens A common precursor was a periocd of pro-
longed fatty infilitratione

Dr. McGREGCR asked whether there might not be a widely varying
number of stimull contributing to the same end effect Dr
sald that in the troplcs there were many condltlons in which a peri-
portal fibrosis might be found in the liver He emphasized the
ditference between fibrosis and cirrhosis In some cases where
chronlc ribrosis was found, there might be evidence of malaria It
would be fallaclous to say that fibrosis was a\pathological sign of
kwashlorkor and nothing elses

Professor BROCK sald he could not speak ag a pathologist He
had been able with his colleagues Suckling and Thomson, to follow

(11926)
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up sore 30 Cape Coloured kwishiorkor cases two or three years after
hospitalization and guccessful treatment.  Twenty liver blopsies
recently taken showed no continuine pathology of slgnificances In
general he felt that worth-while results mipht be galned from a rore
conaistent tollow-up,

Protessor JACQUOT Teferred to Dr. Balfour's experiments and
asked which amino-geids had been ugsed to supplerent the experimental
diets, which of them had produced positive results, and what were
those results in respect of welght and hair-formation,  wWhat, for
instance, had been the effect of cystine and tryptophan supplements?
Lysine, which Dr. Baltour had rentloned as an additive, he regarded
as a gpecific factor in growthe

Dre BALFOUR replied that gshe had glven supplements of each of
the other essential amino-acids in combination with lysine to animals
recefving the pennisetum diet, In no case wag the response better
than with lysine alone, in fact, with a supplement of tryptophan
the average welght paln was less. A supplement of cagein lmproved
the quality of the halir but did not cure the baldpesss There was

no improvement when o 4 per cent cystine was added to the caseln
Supblement.

In answer to a further question from Professor Jacquot concer—
ning the effect of the dlets on pregnancy, she sald that trere hid
been 2 failure of lectation but that prepnancies had continued to
tull term and the young were born normally. Bhe therefore conal-
dered lactation to be a more sensitive index than pregnancys

Professor JACQUOT remarked that the proteins of sorghum and
fennisécum were similar to those of malze, 1n all there was an
important deficlency in lysine which was the limiting amino-acid

Drs EDINGTON said that fatty infiltration in the livers of the
few=born had long been observed in the 0old Coasts

In view of a report stating that varying degrees of fatty
infilcration of the liver were normally found In the new=born in
Arorical, the subject was not pursued further, He considered that
the exact fat content of the liver of the new-born should be
estimated In various conditions and that no conclusions should be
drawn from the presence of a 'fatty llver! in the New=born until
definite 'normal’ figures were available,

professor JACQUOT thought that
weaning dletv, he had been adble to

brogress depended on the post-
obtain a more satisfactory growth

wean a calf after 15 days and
rate than with normal weaning,

Dre PATWARDHAN 8aid that s
had taken of breast milk yield

ome three or four measurements he
average Of between 25 and 40 ¢

s after the sceond year gave an
«Ce pET day,
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te recalled Frofessecr Davies's assertich that stellsr fidbrosis
was a craracteristic conditic of ¥washiomore =adical 2iTematume
suggested a relaticnship between malrutrition in the ehild emd
pertal cirrhosis in the aduit Fe would 1liks to 25k whother
Frofessor Davies had seen any cases Of kwashlorsor in relapse engd;
1T so, whatber there vas any evidance of an advence In thc fibresis,
which in his opinicn would eventually lezd to po=tal eirrhosis in
ths adult stage

Professor DAVIZS s2id tlatl 1T was difficult £ h1™ U0 answel
that questicn, sirce he received cases of kwashicrker only fos*
rmorte~ and wsuzlly at 2 very early acce Végrely! had said ilet
a1l relapsed cases were fatal, tre f1b~gsls incressing with ecch
attacks Fo himself recalled en Instance of Ruardl Immigrants into
Usandz at a ti™e of acute food srortag? Thev were fcand 1o b2
suffering fre< rancreatic atrophy, f2tity infiitraticn of the lveT
and a rarked Increase in fibrosis.  The cuestion w.s wretler they
were cases of chronic fibrosis due to ~2lratriticon B2 wes of
the cpinlon trat they weree It was known that fibrosis centim.ed
to develop long after the decline of tre fattv infiltratic
Professor 8rock, however, had observed no cenvinuing fitrosis in
the cases he had followed up Sinilar instances cculd be found
in other parts of the wo~le In Curacao, for exarple, cirrhesis
was rare, this was not surprising but cozld not be explzineds
Fe did not believe trat the ribrosis developsd as a comseguenice Of
the fatty infiltraticn, but he ccalid not accowat for 1ts eppesrance
In Ugardz o cases of cIrrfosis In Infants were to be fourd, LhOugh
there were rany cases iR the late teens and early twentles what
kappened in the Interval he could ROt say

Dre PATWARDH.N then said that ke had been corducting experi-
rents with deficlent diets in Indla, where nillicns of people lived
©on a rice diet corparzble with the sorghir and pennisetun diets
used by Dr Balfour The experirental anirzls showed vmrginzticn
of cytoplasnm in the parenchyma of the liver up to between three &nd
six renths but no further change up to twalve or f£ifteen ronths.
Only later sore evldence of fatty infiltratien could be see1 in
surviving rats he wondered what results would be obrained bF
ertending the experinents fer a further pertod  Sco2 furthen
experirerts were being carried out zleng the lines of Dr Lindan's
work, to find out how & serles of pregnancies affected liver
structure when rats were rmalntained on poor dlets It appeared,
as Dr Lindan h2d sald, that a fatty liver was precipitated in the
ferale rat by pregnancy

Feeding with a rice dilet deficlent in choline amd resthicnine
resulted at first in an Increase In the fat coatent Of the liver
2t two IOnths, reaching a maxfmum of 11 per cent cn fresh walight at
four ronths, but sudbsequently the fat content fell eway gradually
to 5 per cent and renained unchanged up to 17 or 18 ronths
The conclusion was, as Drs Lindan had suggested that growth took
precedence over llver zetabolls™, aml sp, ca the rethicaine-choline
Jeficlent dlet, the fat content of the liver increased during the
growing period
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professor MONCRIEFF thought that the history of the study of
rickets would afford fruitful parallels for when growth wig retarded,
rickets healeds He suggested that Dre Lindan's experirents should
be carried a stage furthers Maximum changes had been observed on
the 52nd day. 1t the animls were thereafter Starved and killed 1t
would be possible O discover whether or not the process of liver
degeneration was reversibles

He also thought that an undue degree of attention had been paid
to liver tissue as compared with muscle tissue, which, after all,
constituted about helf of the body tissue and was the product of
the raw material manufactured by the livers He deplored the lack
of exact knowledge Of muscle histology and chemistry, and made a
plea for further stidy in that direction

Professor GYORGY described scre experiments which he had helped
conduct Two sets of experimental animals, the one normal and the
other germ-free, had been fed on identical yeast dlets, The normal
group had suffered a 100 per cent hepatic necrosis without gain in
welght, and had subsequently died In the germ-free animals the
growth rate had been normal and weight had risen to between 200 and
300 g«

In another group of experiments, conducted a year or tWwo earlier,
a dlet which had prought about H1ll!'s* _erous hepatosis in Jzmaican
children was fed to rats, and their grosth had ceaseds lLater a
chance sample of the diet which had been sent without dry-ice
packing and had fermented, was fed to the rats, growth rate became
normal, In each case the protein content of the food was very low.

Similarly, in Guatemala, a batch of food, half of which had
fermented and half arrived dry, was fed to tWO groups of rats.
The results were signlileantly in favour of the fermented diet,
The protein content, he noted, had been identical and low (less
than 8 per cent) and the difference In growth rate was not due to the
cyanocobalamin (vitamin By, } content, The view currently held was
that fermentation ;:ermitcez?i a more effective utllization of the
protein content

REFERENCES
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He recalled Professor Davles's assertion that stellar fidbrosis
was @ characteristic condition of kwashlorkors Medical literature
suggested a relatlonship between malnutrition in the child and
portal cirrhosis in the adult. He would like to ask whether
pProfessor Davles had seen any cases of kwashlorkor in relapse ang,
if so, whether there was any evldence of an advance in the fibrosis,
wrich in his opinion would eventually lead to portal cirrhosis in
the adult stage

Professor DAVIES sald trat 1t was difficult for him to answer
that questlion, since he recelved cases of kwashlorker only post
rortem and usually at a very early age. Véghelyl had said that
all relapsed cases were fatal, the fibrosis increasing with each
atvtacks He himself recalled an instance of Ruandi immigrants into
Uganda at a time of acute food shortage, They were found to be
suffering from pancreatic atrophy, fatty infiltraticn of the lliver
and a marked increase in fibrosis The question was whether they
were cases of chronlc fibrosis due to malnutritlons He was of
the opinion that they weres It was known that fibrosis continued
to develop long after the decline of the fatty Infiltration.
Professor Brock, however, had observed no continuing fidrosis In
the cases he had followed up. Simllar instances could be found
in other parts of the worlds in Curagao, tor example, cirrhosls
was rare, this was not surprising but could not be explaineds
He dld not belleve that the fibrosls developed as a consequence Of
the fatty infiltration, but he could not account for its appearances
In Uganda no cases of cirrhosis in infants were to be found, though
there were many cases in the late teens and early twentles, what
happened in the interval he could not say

Dre PATWARDHAN then said that he had been conducting experi-
ments with deficlent diets in India, where millions of people 1lved
on a rice diet comparable with the sorghum and pennisetum diets
used by Drs Balfour The experimental animals showed margination
of cytoplasm in the parenchyma of the llver up to between three angd
slx months but no further change up to twelve or fifteen months.
only later scme evidence of fatty inflltraticn could be seen in
surviving rats He wondered what results would be obtalned by
extending the experiments for a further periode Some further
experiments were belng carrled out along the lines of Dr Lindan's
work, to find out how a serles of pregnancles affected liver
structure when rats were maintalned on poor diets It appeared,
as Dry Lindan had sald, that a fatty liver was precipitated in the
female rat by pregnancy

Feeding with a rice dlet deficient in choline and methlenine
resulted at first in an increase in the fat content of the liver
at two months, reaching a maximum of 11 per cent on tresh we Ight at
four months, but subsequently the fat content fell away gradually
to 5 per cent and remained unchanged up to 17 or 18 months,

The conclusion was, as Dre Lindan had suggested, that growth took
precedence over liver retabollsm, and so, on the methionine-choline
geficlent dlet, the fat content of the liver increased during the

growing periods
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Chasrrun.  Professor E. Js Bigweod

NITROGEX METABOLISH IN MALNOURISKED IKFANTS AND CHILORER
by
Bs 5. Platt

It ray be appropriate in cpening thils session to reviea briefly
tne resdlts of the biothenical work on Talnutritien done at Fafara in
the past rive years 1 shall use the tem 'ralnutritiont to include
the results of irpreper or under-feeding, and the secondary effects
on the cells of the body of disordered metabollsn from various causes—
4s shean In the accompanying schene.

nutrient irbalance
Prirmary, l.e. dietetic
underfeeding

MALNUTRITION nutrients taken up
by infecting organisn

Secondary - eftect injury to cells (e.g

of infective agents red dlood ce)ls) and
tissues (e g._gut and
liver) hence impaired
digestlon, absorption
and assinilation

increased synthesis for
irramity

Malaris 1s a good exarple of an infecting agent which may affect
the nutrition of the body In the several ways depicted in this scheme

At the beginning of the research on this statien, I directed the
interest and attentien of all my staff to the study of proteln meta-
bolism and 1ts disorders Before that time we had already studied
methods 1likely to be of value in investigations of lmman malnutritlon
in the Gambla, for eXample, microresplirometry with the Carteslan

dlver, isotope techniques, paper chromotography and cytochemical
procedures

One of the rirst quantitative observatlons to te nade was of
plasma proteln levels, values for total proteins have been x-epm‘r.ed1
All now agree that knowledge of the amounts of particular fractions,
especlally, perhaps, of serum albumin, is desirable., During 1949
and 1950 routine determinations of total proteins were kade on 60
children of ages ranging from one to ten years, half of these had
levels less than 6 7g per 100 ml Bleed samples fronm the serles of
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Chairman,  Profossor E. J. Blgwood

NiTROGEN METABOLISH [N MALNOURISHED [NFANTS AND CHILOREN
by
B, S Platt

It rmay be appropriate 1n opening this session to review briefly
the resalts of the biochenical work on mlnutrition done at Fajara In
the past five years I shall use the tem 'ralnutrition' to include
the results of irpreper or under~feeding, and the secondary effects
on the cells of the body of djsordered retabolisa from various causes-—
4s shesn In the accompanying scheme,

nutrient Irbalance
Primary, 1 e, dletetic
underfeeding

HALNUTRI TIOY nutrients taken up

by infecting organisn
S dary - effect injury to cells {e.g
of infective agents red blood cells) and
tissues (e g _gut and
1iver) hence impaired
digestion, absorption

and assimilaticn

increased synthesis for
immunity

tn Malarla is a good exarple of an infecting agent which may affect
¢ nutrition of the body in the several ways depicted in thls scheme

inr.ergt the beglnning of the research on this staticon, I directed the

bolism“ and attention of all my staff to the study of proteln meta-

methodsand 1ts disorders Before that time we had already studled

n likely to be of value in investigations of human malnutrition
e Cambla, for example, microrTespirometry with the Cartesian

diver, isotope techntqu
procedures ques, paper chromotogrephy and cytochemical

Dlasngnerog the first quantitative observations to te made was of
A1) nep poveln levels, values for total proteins have been reportedl
especialagree that knowledge of the amounts of particular fractions,
ana 19501}', perhaps, of serum albumin, 1s desirable During 1949
childmg routine determinations of total proteins were made on 60
Tevers Tl Of ages ranging from one to ten years half of these had
less than 6 7g per 100 ml Bleod samples from the serles of
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patients lnvestigated In 1949 were fractionated by the sodium sulprate
e thod The albumin in one patient s 4 6g per 100 ml ., the
remainder (16 patients) had emounts ranging from 1 2 to 3 5¢ per 100
ml - nean 2 g Normal means obtained by two different groups of
investligators are 3 8 and 4 7g per 100 ml Our results agree with
thos~ found by 3 group of investigators in a serles of elgnt csses of
Fuashlorkor in the Belgian Congo 4

There 1s a real need for more quantitative data on and study of
plasma protelns in malnutrition — especlz=11y to determine the evtent
to which they are affected by infection " e hope soon to devote
more attention to the quantitetive aspects of protein synthesis for
defence agalnst zymotic aznts 1n dlsease A promising technique in
this study 1s electrophoresis on fllter paper (page 204).

Low blood protein levels may for present purposes be considered
2. being dug to cne, or a combination of two or more, of the follo —
ing factors

(a) Insufficlency of the rignt amounts or kinds of protein i{n
the diet

(b) wailure to dlgest and absorb proteln from the alimentary
canal

(c) Impairment of the function of the liver, which normally
synthesizes all plasma albumin

(d) Reduced synthesis of globulins by extrz hepatic tissue

Plasma albumin mey be utilized more or less directly by bedy
cells in the synthesis of the protein part of enzymes and, in so far
as this 1s the case, the lowered plasma albumin may be accompanied by
4 reductlon in some enzymes of some tissue cells and bedy flulds
However, tissues, such as the pancreas, which are knowr to be able to
synthesize enzymes directly from amino-aclds may suffer from a failure
of the liver, through lack of plasma albumin, to supply sufficlent
amino—aclds to them Even though they may be independent of plasma
albumin as the precursor for such syntheses, an insufficient supply
of aming~aclds may lead to fallure to produce enzyres by these
tissues A satisfactory analysls of the relative roles of amino-
acids and proteins as precursors of tissue enzymes must awaf{t the use
of materlals marked with isotopes

I have spoken of the synthesis of the proteln molety of the
enzyme, We IuSt not overlock the fact thal enzymes are compleres of
a proteln and a co-fraction There are many enzymes In which one of
the members of the group of B-vitamins, or z derivative of one of
them, 1s the coenzyme It is most important to appreclate this
point, for in 1t may lie the explanatlon of apparent insufficlency of
a member of the vitamin B-complex in the diet when there 1s, in fact,
no shortage of the accessory food factor Clinically, signs of
insufficlency of a member of the vitamin B-compler may be primarily
due to deficlency of protein or amno—aci;ls, rro)r{nog;:?rthzsbcdy pre—-

rt of the enzyre complex ',
glil::ze;2§8p;g§:vilgl?lacbserves, medicinals, e g folic acid,often é’a}l
to have any effect in the treatment of patlents until plasma protelns

{1197€)
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have been suppiicd in sufficlint arounts to lead to the subsidence of
ocedema It would ceer, then, that treatrent should be directed to—
wards raising plas=a albuiin levels, and estimation of plasma a2lburin
ray well be the rost useful renitor of successful therapy to this end
Whilst our results of treatrent uith skir-ed nilk posder - begun six
years ago in Garbdbian villagrs, f.e Dbefore worr on this statlon began-
have generally been effective, 1t has soretires been found necessary
to slve reconstituted dried plas—a parenterzlly

e rust not forget, too, that part of hae~oglodbin 1s protain ana
that a reducticn in the level of hae~pglodin ray be e ranifestation
of dietary insufficlency of proteln

Reduction of plasma and liver esterase levels In Ganblan infants
has baen x‘eponed1 and the results of sore of his wora here and of
further studles in Jeraica are descridbed by Dr Waterlow In this
Report {(page 176) 1 have made a nunder of estirations of procaine
esterase, —any low values have been obtalned* I would add that,
fron the results of animal experimsnts, cne would not esxpact all
enzyres to be reduced cr that thcse affected wculd 211 b2 reduced
to the same extent ~1th Increasing knoi ledge, we ray be able to
forecast the enzyme svsters that night be affected in different meta—
bollc disorders At th» present stage of our knowledge < g3y, for
a crude guide, erploy the concept that the arount of an enz™e in a
tissue 1s deternined by tre need for 1t 1n the reaction in waich 1t
takes part, so that, for exarple, the arounts of varicus enzy =s
involved In protein synthesis may be reduced in anownt snen protein
anabolisn is low

May the reduction in amounts of pseudocholinesteras> in the plesco
be related to a losering of protein synthesis? A similar enzyme fron
certaln nerve tissue Is kngwn to be involved In acetylation mechanisrs
and may also be concerned in the synthesls of peptides I have found
a reduction in acetylation of sulphonanide drugs in p.tie”ts In vhom
plasma esterase is reduced More investigatiors are, hovever, needed
before the full significance of thls observation can be appralsed
Glucuronide formation may occur to replace acetylation Speclal
nethods may have to be evplojed to determine the type of conjugeticn
that gecurs Raduction In the amount of acetylatlon may concelvably
be due to insufficlent ccenzyne 4, of +hich pantothenic 231d is =
compenent It has, indeed, been suspacted that deflciency of pante—
thenle acid occurs in African diets Intric.te as these Inter-
relationships may be, there is the further corplicaticon that 1t has
been shown that methlonine and pantothenlc acla are Interchangeable in
the synthesls of protein antlbodles we suspect that there is
insufficlency of methionine in sore African dlats

% Flpal detalls of the methed of estiration will be pudlished else here

# There 1s now evidence trat the enzyre content of sgme t1Ssdes may be
{ncreased in protein mainutritiond
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patlents investigated In 1949 were fractionated by the sodium sulprate
me thod The albumin In one patlent vas 4 65 per 100 ml., the
remainder (16 patlents) had amounts ranging from t 2 to 3 Sg per 100
ml - mean 2 =g  Normal means obtained by two different grolps of
investigitors are 3 8 and 4 7g per 100 ml. our results agree with
those found by a group of Investigators in a serles of elgnt cases of
Fwashlorkor {n the Belgian Congo 4 .

There 1s a real need for more quantitatlive data on and study of
plasma protelns in malnutrition - especlz=11y to determlne the evtent
to which they are affected by Infection e hope soon to devote
more attention to the quantltative aspects of protein synthesis for
defence agalnst zymotic azents in alsease A promising technique In
thls study 1s electrophoresis on fllter paper (page 204).

Low b.ood protein levels may for present purposeés be considered
a. velng dus to one, or a combinition of two or more, of the follo —
ing factors

(a) Insufficiency of the 1ignt amounts or kinds of protein In
the diet

(b) Fallure to Aigest and abserd protein frem the alimentary
canal

(c) Impairment of the function of the 1liver, thich normally
synthesizes all plasma albumin

(d) Reduced synthesis of globullns by extra hepatic tissue

Plasma albumin may be utilized more or less directly by bodv
cells In the synthesls of the protein part of enzymes and, in so far
as this 1s the case, the lowered plasma albumin may be accompanied by
a reduction in some enzymes of some tissue cells and bedy fluids
However, tissues, such as the pancreas, which are Knowr to be able to
syntheslze enzymes directly from amino-aclds may suffer from a failure
of the liver, through iack of plasma albumin, to supply sufticlent
amino-acids to them Even though they may be independent of plasma
albumin as the precurser for such syntheses, an insufficlent supply
of amino-acids may lead to fallure to produce enzymes by these
tissues A satisfactory analysis of the relative roles of amlno-
aclds and proteins as precursors of tissue enzymes must awalt the use
of materlals marked with 1sotopes

I have spoken of the synthesis of the proteln rolety of the
enzyme, We Tust not overlook the fact that enzymes are corplexes ot
a protein and a ce-fraction There are many enzymes In which one of
the members of the group of B-vitamins, or z derlvative of one of
them, 15 the coenzyme It is most important to appreclate this
point, for in it may lie the explanation of apparent insufficiency of
a member of the vitamin B-complex in the diet when there 1is, In fact,
no shortage of the accessory food factor Clinically, signs of
insufficlency of a member of the vitamin B-complex may be primarily
due to deflclency of rrotein or arino-aclds, from which the body pre-
duces the proteln part of the enzyme complex Moreover, as
P‘;:IE”SEI'ESB shrewdly observes, mediclnals, e g follc acld,often fail
t¢ have any effect in the treatrent of patlents until plasma proteins

(1192€)
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It would be expected that children who had been 1iving for a long
tire on a diet deflcient in protein would show a high retention of
nitrogen when fed on a diet contalning an adequate amount of protein
The nitrogen retenticns observed (sec table 2) were usually higher than
those recorded for American children The low retentions did not
appear to be the result of fallure to digest and absorbd nitrogen since
the faecal nitrogen was falrly constant in all cases, but one case
with 2 low retention had a fibrotic liver The children who had high
nitrogen retentlons did not show the Increase in welght which would
have been expected In normal children, and the explanatlon may be that
on & good diet the tissues of a previously protein-starved child alter
in compesition, becoming more concentrated In protein with a simul-
tanegus loss of water.

Table 2

Comparison of the retertion of nitrogen
1n African and American children

Number of Nitrogen retention {g/24 hr )
Age cases (African) African American
7 2 190 0,48
137
8 2 037 0 62
193
9 4 012 105
193
2 05
3,25

The distribution of nitrogenous substances in the urine was
examined and the proportion of urea found was low compared with that
of normal American children Further studies* on infants and young
chlldren showed that a low total excretion of nitrogen 1n the urine
was corrslated With a low proportion of wrea nitrogen Treatment of
these Infants with a mixture of the B-vitamins had varying effects on
the proportion of nitrogen excreted as urea, but when the nitrogen
output was raised by glving skimmed milk powder, the proportion
excreted as urea was Increased (table 3)

* Work is still In progress and is bein d ssoclation w
g done in a 1th
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It 1s relevant here to note another reactiol analagous to peptide
bond formation ~ the production of hippuric acid after administratien
of sodium benzoate { hich has been employed &8s a test of liver fune—
tlon) 1s also reduced in the malnutrition syndrome in children studied
in the Belglan Congo Dr 0 Lindan has had similar results with a
small series of patlents on the Fleld Research Statlonm at Fajara

Since I began to work 1n African villages fifteen years ags, [
have never ceased to wonder at the striking transformation of weedy
boys and girls Into lusty youths and buxon mzidens There 18 no
doubt, as I shall show later, that judging from their size and eight
at various ages they are stunted or retarded in growth There 15
confrirmation that development is retarded, from radiologlcal appear-
ance 0f osslflcatlon centres in the skeleton In the early part of
the century before the periocd in which blochemists and nutritionists
were almost completely engrossed 1n the study of accessory food
factors, a good deal of work was done on the effects on the growth of
animals of restricted diet§ It 1s of particular interest in rela-
tion to my observation on the striking changes «hich occur after
adolescence that in one Investigation in shich marked reduction in
welght of the testes was observed during stunting, increases above
normal weights were obtained when animals were transferred from a
restrictea to a good dlet? There has been renewed interest In
recent years in the effects of restricted feedIng on endocrine activity
and there 1s evldence that when anlmals Kept on & clet of low eneTgy
value have highly active pitultary-adrenal-cortical hormone rechanlsms
they have a lowered secretion of gonadotroplc hormones as shown
by the decrease In weight of the gvarles and uterus and the cessatlon
of gestrus®

A study® of some Gamblan children of seven to nine years of age
showed that they were underwelght in comparison with American chlldren
of the same ages The results of determlnations of nitrogen balance
on elght boys showed that their protein intake was low for thelr ages
although (see table 1) the amount of food eaten per kilogram of body
welght was almost the same

Table

Comparsson of the protein intabe of
African and Arerscan children

Protein Intake

g/day g/kg body Wt /day

Age African ‘ American African umerican
7 48 85 30 29
8 82 5 74 28 28
82 2 e 28

{1197¢)
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This loss of nitrogen from the gut may be duec to either impaired
dicestion and absorption of dietary protein following a lowered
synthesis and secretion of pancreatic and intestinal enzymes or an
increase in the amount of metabolic nitrogen excreted 8s a result of
the effect of low protein suppliies on the metabolism of the proteins
of the sut wall itself.

Prellminary studies have been made on the tryptic activity of
the pancieas and on nitrogen digestibility in rats in which the pro-
tein metabolisn had been upset by daily injections of the antireta-
bolite ethionine Tryptic activity of the pancreas and apparent
nitrogen digestidbilities were lowered by the tenth day Pair fed
control animals also showed low nitrogen digestibilities and as

ethionine greatly reduces the appetite these may have been due to the
low Intake of food

Turnover rates of the gut wall proteins are higher than those of
the pancreas so that the intestinal glands may be affected by low
protein supplles even earller than the pancreas, which Is known to be
affected before the liver Further studies on the effect of proteln
deprivation on scne {ntestinal enzymes are being made since it seems
that these may be scme of the first to be affected in protelin
insurticlency
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Table 3

Relation between the total output of nitrogen in the urine and
the amount excreted as urea for American and African children,
showrng the effect on young African childrer of feeding
seimmed rilk posder

Number of | Mean total urinary N| Urea-N x 100
cases g/24 hr Total N
American children 87
African children
7 to 9 years 8 59 75
1 to 4 years 6 2 08 56
1 to 4 years gk 416 80

* These subjects had a dally supplement of skimmed milk powder
(about Q 33g N per kg body weight per day) from 4 to 41 days

The effect of a lowered nitrogen metabolism on the synthesis of
enzymes which has already been discussed might be expected to lead
to low digestibilitles The ublquity of dlarrhioea and the occur~
rence of high levels of faecal nitrogen In young children led us to
make some measurements of digestibility Simple dlets of rice and
skimmed nilk powder were glven and the digestibllity of protein was
determined at different levels of nitrogen intake, using chromic
oxlde as an indicator (see page 212)s Low 'apparent' nitrogen digest-
1bilitles were found compared with those of Eurcpean infants on
simllar nitrogen intake who were studled after their dlarrhoea had
subsided5 (table 4).

Table 4

Comparison of fuucal nitrogen of Gambian children
with others at stmilar leils of intake

‘ Nitrogen (g/24 hr ) Apparent

No of Intake agcal N digest-

cases output 1bi1ity
%

Gambian children 5 Pange | 2 36-4 90 |1 10-C 22 | 53 3-75 1
2 to S years Mean 3 68 137 &8 1

furopean marasmic”| 11 PBange | 2 39-4 83 [0 41~0 86 (74 0~689 9
infants Mean 3 9o 0 57 850

N—

* gee referenceS
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is loss of nitrogen from the gut may be due to either impaired
disestion and shasorption of dietary protein follewlng a lowered
synthesls and secretion of pancreatic and Intestinal enzymes or an
tnerease in the anmount of metabolic nitrogen excreted &s a result of
the effect of low proteln supplles on the metabolism of the protelns
of the gut wall itself,

preliminary studies have been made on the t:ryptic\acclvity of
the pancieas and on nitrogen digestibility in rats in which the pro-
tein metabollsn had been upset by daily injections of the antimeta=
bolite ethionine, Tryptic activity of the pancreas and apparent
nitrogen digestibilities were lowered by the tenth day Pair fed
control animels also showed low nitrogen dlgestibilitles and as

ethionine greatly reduces the appetite these may have been due to the
low Intake of food

Turnover rates of the gut wall proteins are higher than those of
the pancreas so that the fntestinal glands may be affected Dy low
protein supplies even earller than the pancreas, whlich is known 1o de
affected before the 1liver Further studles on the effect of protein
deprivation on scrie intestinal enzymes are belng made since 1t seems

that these may be some of the [irst to be affected 1n protein
insutriciency
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CONSIDERATIONS OF PROTEIN DEFICIENCY IN UGANDA
by
E G Holmes

It is easy to appreclate why the health of mothers ard children
should be the special subJect of this Conference If 1t 1s assumed
that malnutrition in infancy, and perhaps even before birth, may
account for 111 health and physical Inefficlency in adult life.
The writer agrees with this assumptlon but insists that in the
present state of knowledge It cannot be regarded as belng more
than an assumpt lon It Is necessary also at the outSet to stress
our lack of fundamental Information about the details of the
nutrition, growth and general health of the African and to evpress
the hope that a start will be made with the necessarily laborious
and expensive process of obtaining information on these matterse
Without such knowledge, progress will be hampered in many ways, hot
the least in that of devising effective preventative measures.
Accurate information 1s also needed on the numbers of children in
East Africa, birth and infant mortality rates, the chlef causes of
infant mortality and morbldity, and the amounts and kinds of food
eaten by infants and children

The Information on which the following considerations are based
has been obtalned by the writer Irom various sources, 1t mas almost
always been obtained under great difflcultles and from an insufficlent
mumber of observations., Those who supplled it would be the first
to agree that 1t must be treated with considerable reservea

Mothers, infants and toddlers

It 1s the general impression of observers that signs of ral-
nutrition are seldom seen before the age of six months, up to which
time the infant is adequately nourished by the mother's milks.
Suckling is often continued for long after this, but the supply of
mother's milk becomes progressively less adequate for the needs of
the child, who becomes more and more dependent both for protein
and calorles con the supplements which 1t is given I am Indebted
to Dr Hebe Welbourn for the data (table 1} obtained at her infant
welfare clinics in Uganda

Table |

Relationship between ages of infants
breast feeding and the occurrence of malnutrition

Age group No of Percentage Percentage havin
{months) children breast-fed |signs of malnutrlnnn
-1 38 100 0
Zs 222 B 7 o
-12 i 87 5 37
~24 24 81 1 51
38 145 62 76

-

(1126)
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These children are sclected to the extent that the mothers were
sufficiently intelllgent to make use of the clinic The type or
quantity of rood glven to supplement, and later replace, the breast
milk, has not (so far as 1s kiown) been the subject oI accurate
study. Welbourn, 1in cormon with other observers, belleves that 1t
is almost 1nvariably a pap made from matoke (plantain), luronde {sweet
potato) or malze meal, with or without sauces made from vegetables
andjor groundnuts

It must be remembered that 1t 1s on the whole unlikely that
among an uneducated population any speclal effort will be rade to
provide children with articles of dlet which, by reason of expense,
are rarely, 1f ever, part of the household dietary In ruch rore
advanced and wealthy communitles the proper feeding of infants has
only been achleved relatively recently by much education and propa—
ganda, Certalnly in Africa the head of the family enjoys the right
to the best, and rost, of the avallable food In this connection
it is perhaps not cut of place to quote some figures for adult diets.
These are calculated from a report dealing primarily with the cost
of 1iving in Kampala*® The flgures for food consumption have been
obtained by dlviding the stated monthly expenditure on vartews
articles by the prices quoted at the time of the survey, ten per
cent has been deducted from the figures for wastage in preparation
and cooking  The nurber of individuals observed was 110, and the
pericd of dbservation, 30 consecutive days. The average dally food
intake per individual was (to the nearest integer) protein 53¢,
carbohydrate 515g, fat 42g, Calcries 2,647 Only 9¢ of protein was
of anlral origin, mllk, eggs, butter and cheese did not appear i
the dietary On the other hamd, 23g of the protein were derived
fron maize, cassava, plantain and sweet potato The amino-acid
corpesition of the proteln of plantain and sweet pOLato 1S not hnown,
thelr protein content 1s, however, less than two per .ent The
calorle intake would suffice for moderate but not for heavy work
If the bread-winner consumes a diet of this kind, 1t 1s unlikely
that the womer or children of the household will do very much better

Pregnancy

It Is stated 1n most textbooks that during the last three
menths of pregrancy a woman requires 30g of [roteln over and above
her normal intake, and about 350 additional Calories per day
During lactation she should recelve additlonal protein and calories
at least equivalent to those lost in her milk, that is about 40,
of protein, and about 450 Calorles dally The demarvd’or the ne»%—
born child will Increase as 1t grows

The protein content of the staple foods 1s
50 low that
bulk to provide the additional protein could not be comuxredsu“;‘élem

* I am indebted to the Head of the East African
Statistical
gxl‘s g:agr Martin, for the report of the survey which was E:Ei?ggegl; by

(11526)
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seems essentlal that we should discover definitely whether or not
pregnant and lactating women do take special supplements (e.ge of
beans or groundnuts). If they do, it remains to be shown that
this extra protein 1s, in fact, absorbed and contains the necessary
amino-acids. If they do not, we are at once faced with a gross
dietary defect, the remedylng of which 1s of the first Importance.
Anaemia, 1t may be noted, Is frequently observed among pregnant
Women e

The food requirements of children are relatively greater than
those of adults as they require food, including proteln, for growth
as well as for bodlly activities.

Thelir requirements are sald to range from 1,000 Calorles for
Years 1 to 2, to 2,900 for years 12 to 14 that 1s to say, between
the 12th and 14th years, the energy value of the food of a child
should be the same as that for an adult, and greater than that
which the African working adqult appears to obtalns A Kilogram
increase in body weight lnvolves the assimllation of above =z00g
of protein, which will, of course, be in additicn to normal main-
tenance requirements, It 1s, therefore, probably lmpossible for a
child living on & diet of the type given to obtaln sufficlent pro~
teln for Its needs for normal growthe It follows that very sreclal
efforts may be needed to make more suitable foocdstuffs avallable,
and to educate rarents to give them to children

As dlisease 1s traditionally attridbuted to witcheraft or the
mlevolence of offended ancestral spirits, it 1s encouraging that
both Dre ladkin and Dr Welbourn find that mothers are falrly
easily convinced that children should have cow's milks The dif-
ficulty usually lies in obtaining the funds from the family budget
There 1s, however, insufficlent cow's milk avallable (at any price)
for more than a srall supplement to the dlet, and recourse to plant
proteln of some kind will probably be necessarya

It Tust, of course, be reallzed that the dietary rabits of the
people, and the foodsturts locally avallable, differ widely In the
East African territorjes and even within Uganda itself. In general,
around Kampala children do not seem to play much, and they make
little noise they seldeom use even the primitive toys which most
children make naturally if left to themselves But 1t Is said
that in certain districts they are much more noisy and energetic,
and in some of these places at least, Mmillet and beans, rather than
plantains and sweet potato, are the staple dlets Welbourn's
cbservations*®, as well as others to be mentloned later seem to
establlsh the fact that in both sexes Baganda children are smaller
and lighter than London children they compare still less favourw
ably 1n height and welght with European children 1iving in Kenya

(1192€)
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Schoolchildren

It is stated* (no accurate figures exist) that ratPer more than
half the boys and less than half the girls in Uganda attend schoole
The proportion of schoolchildren in different districts varies
greatly. Chlldren of 1ess than six years are not accepted at
school, many do not begin to attend before ten years of age. They
Tay rerain from four to $ix years (often for ruch shorter

periods) after which a very smll proportion go on to secondary
schools.

It 1s estimated that not more than half the children recelve
any food before leaving home In the morning. On their return they
receive, at any tire from4 to 9 p.m , 2 meal which 1s usually
vulky and consists chlefly of the high carbohydrate - lov protein
toodse The schools are encouraged to grow food vo provide md-day
Teals, but no furds are available for purchases, e g. Of nmilk.

At the best, therefore, the schools can provide only vegetables,
often cassava Or sweet potato, though it 1s sald that in fact it
1s rare tor any food at all to be growne Children are encouraged
to bring tood with them, but they seldom do so.

Children have to walk to school, ana sore walk as rany as
24 miles (39 Kilowetres) a day. The writer has not found data about
the energy cost of walking In the case of children? It is stated
in current textbooks that an hour's walking on the level at 3 mupehe
(5km p ha} (much of East Africa is hilly) costs an adult about 250
calories, Faster walking entails more than a proportional increase
in energy expenditure. An adult would, during a 6~mile walk,
expend mere than a sixth of the energy (2,847 Calorles) supplled by
the customary diets Although the child is lighter than the adult,
its basal metabolic rate Is higher, and physiologically 1ts energy
expenditure and rrotein Intake should be devoted primarily to the
processes of growths It seems, therefore, unlikely that the pro~
portionate cost of walking will be less to the c¢hild than to the
adults The girls are expected toO €arry out household duties (es80
carrylng wood and water) when not at school, If the chlld's food
Intake 1s Inadequate, and If 1in additfon it has to expend a consi-
derable proportion of 1ts energy on walking to and from school
mich of the money spent on education in East Africa is probabls"
wasted because the child 1s too exhausted to learn,

*,
Personal communlcatlon from Miss H Neatdy of th
. tl T the Education Department

7The Calerles expended per hour by a boy or by a girt wel

gigﬂgoarbﬂmgrgﬁrigizd &are 178 and 165 respectively %Reu]:grzog g]zeks)
n

Do Of Hman T Home Economics 1952 U § Department of
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Hosprtal cases

A conslderable numoer of children are admitted to hospital
suffering from kwashiorkor, which 1s pelleved to be essentlally a
conditlon of proteln deficlency If untreatved, the dlsease is
often fatal, but treatment comoining the elimination of associated
Infections or parasitic Infestations and the administration of a
nigh protein dlet Is successful in the majority of cases We do
not, however, xnow {a) what proportion of the total cases of frank
kwasnlorkor occurring are admitted to hospital, {b) how many child-
Ten who have never been seen by a doctor are suffering from major or
minor degrees of the condition, and (c) whether there are effects,
either In treated or untreated cases, which last into adult life
Thus, the observed frequency of appearance of the condltion in hospi~
tal 1s an Inadeguate gulde to 1ts pccurrence among the child popula-
tion

Biochemical observations on infants, chrldren and adults

It Is proposed to discuss here some blfochemical findings tn the
disease the clinlcal and pathologlcal features are fully considered
elsewhere 1n the Report Eroadly speaking, the pilochemlcal changes
are consistent with the picture of proteln deficlency, and they are
at least partly reversible by the administration of a high protein
dlet

A most important serles of opservations has been made by
Thompsonl! 12 ° By means of an aspiration technlque, she has obtalned
samples of the duodenal contents of children The content of the
dlgestive enzymes, amylase lipase and trypsin, in the ducdenal secre-
tions has been determined in children with kwashiorkor, oefore and
after treagment, and in children with nen-nutriticnal diseases A
deficlency of all three of the digestlve enzymes has been found in
kwashlorkor, ana with successful treatment of the aisease the levels
ot the enzymes rlse and may even exceed those of the cOntirols

The fallure of digestion of foodstuffs which would follow a
deficlency of digestive enzymes is in full accordance with the con-
stantly ovserved clinical features of the conaltlon, and also with
the pathological ooservation that the cells of the pancreas invari-
aply show marked degenerative changes when examined post mortem in
fatal cases

The most efficlent methoa of restoring the enzymwe levels 1s by
feeding with skimmed milk 1n large amounts a Dreparation ot soya
pean protein 1s also effectlve but malze proteln 1s of 1ittle use

In adults, & similar diminution of digestive enzymes durlng
malnutritlon and & similar resteratlon on protein feeding has been
demonstrated

Studies on circulating enzymes and a number of olgua constlt-
uents have Deen ade subsequently by Dean and Schwartz

{11926)
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The late effects Of the dlsease, If any, on children who sur-
+ive attacks of kwashiorkor cay be of even greater irportance as a
public health problem than the fact that nunoers of fatal cases Of
the conditien occur in childhood It 1s, of course, ruch rore
difficult to obtaln clear evidence about these persistent after-
effects than to investigate the features of frany cases of the ccndl-
ticn and to devise treatrent for thew

The work cn African nutriticn of the writer and his irredlate
collavorators has been dlrected to the study of adults rather than
of children If, however, it can be assured that proteln deficlency
in chlldhoed leads to 111 health In later life - sad It has already
been pointed out that such an assunption rust at least tacitly be
rade — studles on adults rmust surely be gerrane to the rain there of
this Report

Dean® has made a nurber of ovservatlons cn adolescents in the
Budo School near karpala This 1s a large school for voth sexes,
with prirary and secondary sectlcns Its status 1s (roughly)
equivalent to a ‘fuplit® School in Englandg or 2 ‘Private! School in
Arerica, 1 e the puplls cere fren the upper soclal and eccncric
strata of African soclety Brlefly, Dean found that 180 seccndary
school boys, supposedly abcut 18 years of age, were on the average
3 in (7 €cn) shorter and 14 lb (6 4kg) lighter than Unlted States
boys of the sare age, pubic and faclal halr was less than expected,
3 3 rer cent had censiderable gynaeccrastla, and the general share
of thelr podles tended towards the feminine rather tran the pascu-

line No evidences of dletary deficlency, past or present, were
observed In the school

The girls in the primary sectlcn were well grown and up to
Arerican welght but 2 In (5cm) less in helght than Amerlcan stan-
dards The boys were, DY Arerlcan standards, belcw welght and
2% 1h (8 4cm) short 1n helght

Develorrent of carpal and metacarpal bones was normal in the
glrls, and the boys were slightly in advance of Arerican standards,
while the shape and proporticns of their second metacarpal belles
were characteristic of those of girls and not of boys These
deviations fron norral may or ray not be the result of early defects

in nutriticn It should, hewever, be emphasized that these child-
ren care from the wealthier strati of soclety

It seers to be generally agreed that & moderate anaemia 1s
observed In protein defliclency in children and adults, and an anaemia,
often resisiant to 21l forms of treatrent, 1s cormonly asscclated
with liver lesions Gwing, hewever, to the frequency with which
anaenia due to other causes s observed In East Africa 1t is danger-

cus to ascribe the conditien to nutriticnal causes unless
can be elinminated ess all others

We have, for Instance, observed that while the
mean red blocd cel& count of Makerere students is £ 99 t 08521
nillicns per cur® a value which 1s In agreerent with that observed
in other parts of the world at 4,000 ft (1,220m) above sea level,

. (11926)
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Hospital cases

A considerable numoer of children are admitted to hospital
suffering from kwashiorkor, which 1s belleved to be essentlally a
conditicn of protein deficlency If untreated, the disease {s
often fatal, but treatment combining the elimination of associated
infections or parasitic Infestatlions and the administration of a
high protein diet 1s successful In the majority of cases We do
not, however, know {a) what proportion of the total cases of frank
kwashlorkor oceurrlng are acmitted to nospital, {b) how many child-
ren who have never been seen by a doctor are suffering from major or
minor degrees of the condition, and (c¢) whether there are erfects,
elther in treated or untreated cases, which last into adult life
Thus, the opserved frequency of appearance of the condition in hospl-
tal 1s an lnadequate gulde to 1ts occurrence among the child popula-
tion

Brochemical observattons on infants, children and adults

It 1s proposed to discuss here some blochemical findings in the
disease, the clinlcal and pathologlcal features are fully considered
elsewhere in the Report Eroadly speaking, the blochemical changes
are consistent with the picture of proteln defliclency, and they are
at least partly reversible by the administration of a high proteln
dlet

A most important serles of gbservations has been made by
Thompsonl1» 12 By means of an aspiration technique, she hag obtained
samples of the duodenal contents of children The content of the
digestlve enzymes amylase, lipase and trypsin, in the auodenal secre~
tions has been determined in children with kwashlorkor, before and
after treatment and In children with non-nutritional diseases A
deflclency of all three of the digestlve enzymes has been found in
kwashiorkor, ana with successful treatment of the dlsease the levels
ot the enzymes rlse and may even exceed those of the controls

The fallure of digestion of foodstuffs which would rollow a
deflclency of dlgestive enzymes 1s 1n full accordance with the con=
stantly ooserved clinical features of the condlition, and also with
the pathologlcal ooservation that the cells of the pancreas lnvarl-
aply show marked degeneratlve changes when examined post mortem in
fatal cases

The most efriclent method of restoring the engyme levels 1s by
feeding with skimmed milk in large amounts a preparation of soya
bean Protein 1s also effective but maize protein 1s of little use

In adults, & simllar diminution of digestive enzymes during
malnutrition and a simllar restoration on protein feeding has been

demonstrated

Studies on circulating enzymes and a number Of Dlgoa constit-
uents have peen rade subsequently by Dean and Schwartz:

(11926}
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determinaticn nor electrophoresis alone can wive us any inforsation about
1ts blologleal properties, which is the point which at present in-
terests us most. This affords a good illustratlon of the meed for
critical evaluaticn of the methods availeble for serum protein geter-
minations.

In addltion to our observatlons on presumibly 'normal' persons,
we have carried out a prolongad series of investipatlons (still In
progress) on hospltal patients Some of these patients were suffer-~
ing frem apparently uncomplicated hookJorm anaemla, others, without
hookworms, from liver damage, They have veen placed on a alet con-
taining some 3,000 to 3,500 Calories ana 120 0 1E0g oI protein, tne
latter provided rostly by dried separated milk, and reat It was,
of course, expected that they would retain nitrogen In these circur-
stances  What was nou anticipateac was the ertent ano ouratiocn of
the nitrogen retention which we have opserved This has contlnued
at the rate of from five to ten grams of nitroren per cay for rany
menths We have, In tact, not yet sucCeeded In getting any of our
supjects into nitrogen equiliorium on these high protein-hith calorie
diets, although we have, at various stages, brought them into
equilibrium by lowering the protein Intake In most cases, after
tour or five ronths it has peen impossible to retain the patlents In
hospital for further ovservation The hookworm cases were wormed
and treated with iron at an early stage The red vlood cell counts
increased usually to six million cells and the patlents, oy clinical
standards, completely recovered Two cases, however, both ulth
1iver damage proved at blopsy {in one the damage was relatively
slight 1In the other, severe) have been under observation, the one
for 17 and the other for 22 menths They are stlll retaining
nitrogen They were also found to be in positive phosphurus balance
Unfortunately, 1t was not possible to determine calcium balances at
the sare tire The observations on phosphorus balance were carried
on over a shorter perlod than those on nitrogen palance All

patlents have shown marked clinical improvement follewing prolonged
high proteln intake

We have found no records in the literature* of the retention of
nltrogen vbeing prolenged for perlods of this order among persons
‘rehapilitatedt after starvation But Cook ana Van Auken! have re-
corded elght cases of Jaennec's clrrhosis who, on a high calorie -
nlgh protelin diet retained nitrogen for many 1 onths Jost of these,
like our own cases became unco~operative before the oodservations
were concluded, but one fan orficer who was an ex-Japanese Prisoner
of War} came 1nto nitropencus equilibrium after two years These
authors recora that the observed changes in welght did not corres-
pond to the mltroven retention A very puzzling feature ot our ¢ n
coservations has been a similar finding We have often observeg an
inltial loss of welght, followed by & galn, arter which the welcnt

’ See, newever, page 1m3 - £d



1€6 BIOCHEMISTRY - communications

that of a group Of 343 aault male Africans 1living in and arcund
Kampala was 5 28 + 0 670 millions® Further, when this group was
divided according to occupations, the mean count of the group of
'labourers' was 5 0 mlllions There were indications that the
lower red blood cell counts of this group of 343 subjects, as com-
pared with the Makerere students, were assoclated with their poorer
dlets, but as 1t was impossible at the same time to determine the
incldence of nookworm infestatlion among them, a relationship between
red plood cell count level and dlet cannot be firmly established

In 2 recent paperio results have been glven of haematologlcal
Investlgations combined with a study of serum proteins

our investigations of the serum proteins confirmed the findings
of a number of other workers, namely, that among Africans the serum
albumin tends to be low and the serum total globulln high, in com—
parison with generally accepted standards 4 10,13 The albumin
values for 86 Africans were lower than those of African Makerere
students and Europeans The &= and Y- globulln values of all the
Africans examined were higher than those of the Europeans B-
globulin values of Europeans were higher than those of Africans

The values for o ~ and Y~ globullin for iakerere students were
intermediate petseen those for the other Africans and the Europeans
The students' dlets were known to be fully adequate both with regard
to calorles and proteln, and their general health, and the hyglenlc
conditlons in which they lived, were known to be good

A turther observation®® was made, which we believe to be new
A correlation was found between the values for red bleed cell count
and for serum protein by chemical estimatlon, as the red blocd cell
count increased, the serum albumin rose, and the total globulins
fell, due almost entirely to a fall in the 8. traction, the 0~ -
and Y- fractlons apparently remalning nearly constant over the whole
range of red blood cell counts

We have recently beén using electrophoretic Instead of chemlical
fractionation for serum protein determinations The rise of albumin
and the fall 1n total globulin with rising red plood cell count has
peen readlly confirmed Judged Dy electrophoresls, however, it was
not the R- glooulin (as the chemical methods indlcated) whlch
Qecreased as the red bloog cell count rose, fut a fraction which
migrated in the Tisellus apparatus with ghe.nnYa - globulins In the
method for chemical fracticnation ~ globulins were precipitated
by ammonium sulphate I1f, atter precipitaticn, they were removed vy
centrifugation, and the clear supernatant fluld dlalysed to remove
ammonium sulphate, a further precipitate appeared When thls was
re~dlssolved and suomitted to electrophoresis, 1t was found to con-
tain (in African sera, and particularly 1f the red blood cell count
was low) not only the expected 8 - globulins obut also a fraction
showlng the characteristics of Y - glovulln, which the ammonium sul-
phate had falled to remove This 1s clearly the fraction with which
we have been concerned It will be noted that nelther chemical

(1192€)
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This patlent was for a short perlod glven a diet centaining pro~
tein in the form of reat  His total protein, alounin and globulin
all increased He was worrea and kept under observation, Fe re-
fused to tave milk, and 2 fall in total serun glooulin occurred, the
altunin reraining unchanged He was then glven iron The red
blood cell count irmedlately rose, but the serum alobunin fell steeply
His oedema becare worse and his general condltion deteriorated He
interpret this as fndicating that hae—oglobin forraticn carrles a
thigh priority* and, 1f ircn 1s avallaple, can go on at the expense
of circulating albumin, and even at the expense of the organisnm as a
whole  This recalls scre earlier observations?”  Subsequently, cn
increasing the protein In the dlet by giving meat both serun alou-
pin and serum globulin rose.  Thereafter, the albunin continued to
rise, and the globulin began to fall The initizl rize in ooth
albumin and globulin has occurred in all cases which were severely
111 on admisslen In the spparently uncerplicated hockworm cases,
this has always been followed by a fall in total glebullin and 2 rise
in elbunin, though the patlents have insisted aon discharge when the
alounin was still far below, and the globulin far above the levels
shown by the students Their red blood cell counts, on the other
hand, had in all cases risen well avove five milliecn

Figures 2 and 3 {llustrate cases in which there was llver darage
proved by blopsy, the first severe, the other slight# Both have
retained nitrogen steadily and one {August 1852) 1s stlll coing so
One case 1llustrated In figure P shows the following features

After a prelininary rise, the red blood cell count showed little
change for a long time It was unrespensive to irom, 1liver and
cyanocotalanin (vitanin B,,) However aflter more than 550 days
odservation, and at a time'when no ircm, liver or other haematinic
substance had been given for rany menaths, the red blood cell caunt
rose steeply =~ Ey chemical determinatici it was found that after a
preliminary rise of both fractimms, the serun proteins rerained fairly
caistant for scme tire, after which the altumin and globulln both fell
Atbir 350 days, cheulcal estimation of the serus albumin began to show
a slow rise, and serum globulin a slow fall But when measured by

electrophoresis the altunin than
chexmical determinaticns mdlczgepgamd vo be mich higher o

Observations such as these agaln enm
phasize the neea for caution 1in
the interpretatlon of serum protein changes

Figure 3 1llustrates the course of 2 tase with apparen
relavively slight liver damage Here there s a slc?:pnseumy red
blood cell count The protein fractions show considerable fluctuz=
tion The sharp initlal rise In senm protelns 1is absent, but
unlike the other, this patient was not acutely 111 when he first came
under observation The behaviour of the serunm proteins 1s, In
E;ng:zle, 1sm1mr to that displayed by Case 2, and unlike thzt shown

I an Indebted to Dr ¢ Trowell
for performing the b
Professor J N P Davles for reports 0geme sec%lmz topsies and



168 EIOCHEMISTRY - communications

remained remarkably steady We concluae that the protein deposited
replaces some other bedy constituent — prepably water, possibly also
fat With regard to water, we have found that In these cases the
extra-cellular fluid may amount to 40 per cent Of the body welght
('control’ flgures which agree with those In the literature are 0 to
23 per cent) and that 1t falls progressively We are also Investi-
gating the total fluld volume With regard to fat, all that can e
sald at present 1s that at autopsies on subjects aying in Mulago
hospital from malnutrition 1t is usual to tind considerable amounts
of fat In the usual situations

Changes have been determined In red bloed cell counts and serum
protein concentratlons, for the most part estimated oy chemical
methods, since equipment for electrophoresis has only recently become
avallable Data for an apparently uncompllicated case Of hookworm
anaemla are shown in figure 1
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commonly accepted as normal

proved by blopsy

Red blood celf and serum protein changes 1n
a patient witn slight Jiver damage

f

i

In Cases 2 and 3, liver damage was
No blopsies were done on the other cases, so that

we cannot say whether or not their livers showed histologically de-

tectable lesions

It is not, however, even certain that a liver

which 1s nistologically 'normal' 1s necessarily capable of carrying

out all its notmal functions

Some unpublished observations of the

writer made In 1938, relerence to whlch is made elsewhere®, showed,
for instance, that the llvers of animals injected with diphtheria
toxin were unable to deposit liver glycogen after an injection of
lactate or pyruvate at a stage of toxaemia in which no leslon was

(11926)
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Fig 2 Red blood cefl and serum protein changes I1n a patient
with severe liver damage

It might at first sight be argued that these cases 1llustrate
on the ane hand (Case 1) the effects of severe hookworm Infestation
and protein deficiency in an otherwise healthy adult, while Cases
2 and 3 1llustrate the effects of liver damage, and this may be the
correct interpretation Eut 1t will be nated that SO far at
Jjeast as our observations could be extended, even in Case 1 (which
33 typlcal or a number of others which we have studled) the serum

joumin never rose to the mean level of that Of the Hakerere stu-
Zents while the rotal glooulin remained considerably abo/e the
studer’ns' total globulin  and i1t will be remembered that the stu-
gents' globulln 1evel 1s 1tself significantly greater than that

{1192€)
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Table 2

Results of blood examinations of studentsafter
persods on hore and college dsets

After three After slx months
months vacation at Makerere
Red blood cells {millions per cu rm} S 89 605
Haemogloblin (g per cent) 15.83 16 64
Serum albunin (g per cent) 3 10 419
Serum total globulin (g per cent) 3 31 3 34

(These changes are statistically significant)

Surmary

In the tirst part of this paper an atiempt has been nmade to con~
sider the factual information at our disposal about the nutritien of
mothers, infants and children in East Africa. It is polnted out how
1ittle 1s known with certainty about the sudbject, and how necessary
1t is that more, and more accurate, information should be obtained
Such Informatlcon as we have sugeests that diets are very deflclent,
especlally in protein It 1s polnted out that 1t 1s essentlal to be
certaln that dletary deficlencles in childhood do, in fact, leave a
legacy In adult life

Results of recent investigations of blochemical changes seen in
children admitted to hospltal with the dlagnosis ‘kwashiorkor! are
briefly discussed These show that there s a deficlency of enzymes,
both in the allmentary tract and in the circulatlcn There are
changes {n serum protelns, in the bleod urea, and in other blood
constituents

Some consideration 1s given to blochemical studles on adults
These have shown changes in serum proteins, even In apparently 'normal'
persons In hospltal cases, there 1s also evidence of very large and
prolenged nitrogen retention on a high proteln-high calorie diet

The question is ralsed as to whether these findings must be
related purely to eplsodes of malnutrition in adult life, or whether

they may be related to a legacy of tissue damage following malnutri-—
tion in childhood

The writer acknowledges nis very great indebtedness to his
collaborators Miss M. W Stanier has carried out the major portlon
of the work on serum proteins, and has made many helpful suggestions
and criticisms Mr E R, Jones has been especlally engaged on the
nitrogen balance experiments To Mr E Benton I am indebted for a
great deal of skilful work in the matntenance and construetion ot
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detectable histologlcally, though later other blochemical changes
occurred and obvious histologlcal lesions developeds  The possibllity,
therefore, cannot be excluded that all three cases portray, In reality,
different degrees of the same patholcgical condition.

It remalns to be considered how far these observations are Tele-
vant to the maln theme of this discussion It could be malntalned
that the liver damage, the avidity of the tlssues for protein, and
the anaemia, are related to eplsodes of infection, Infestatlen and
protein dericiency in acult l1fe, and have no bearing on malnutrition
in childhood Direct evidence on this point, of course, camnot be
obtained, since no—one can give a dletary history of the first few
years of his life In any case, it 1s only reascnable to Suppose
that, even 1f the adult subject carrles tissue damage as 2 legacy Ifrm
childhood, those which we have observed have, superimposed upon this,
further injury arising from episodes in later 1ife The following
points, however, suggest that there is a direct connection between
early protein deficlency, and the conditions later observed

{a) In studies on malnourished subjects in other parts of the
world, reductlion of serum proteins has often been Observets
but this 1s commonly a reduction both in albumin end totel
globulin Most workers in Africa, ourselves included,
report a high globulln and a low albumin without much chenge
in total proteln

(b) Increased serum glebulins, on the other hand, are assoctated
with liver damage

() ALl observers agree that proteln deficlency in childhood is
assoclated with liver damage It 1s also generally
accepted that llver damage is an extremely common finding
ameng African subjects, both at blopsy and at autopsy

(d) It will be recalled that Dean and Schwartz® found 2 rise 18
serum proteins affecting both albumin and globulin tractions
in children suffering from protein deficlency this
oceurred In a few weeks In the adult cases which were
acutely 111 when first observed, there has been a2 similar
rise In both fractions at first, whlch has been followed bY
a very much slower rise In albumin with a fall in total
globullin

(e) The Makerere College students were perfectly normal clin—
1cally, and were living under excellent nutritional and
hyglenic conditions Tney, however, showed a significant
difference 1n thelr serum protein pattern from that of the
European controls, though it was less extreme than in the

..m.’"t‘ﬂ“f”rhe other group of Afrlcans Fifteen students

were exam (:BSqud first at the end of a three months vacation
mencypu- homes, and later, after slx months at

Spent &% th the oy tho pesults shown in table 2 One inter—

Makerere, Wliogerope 2 15 that the findings Teflect a contras!

pretatlor €. srudents' dlets at home and at Makerere
between tifp,

(11928)
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Table 2

Results of blood cxaminatsons of studentsafter
periods on hore and college diets

After three After six months
months vacatlion at Marerere
Red blood cells {milllons per cu rm) 5 69 6 05
Haenoglobin (g per cent) 1563 18 84
Serum albunin (g per cent) 3 10 4 19
Serun total globulin {g per cent) 331 3 34

(These changes arc statistlically sienlficant}

Sunnary

In the first part of this peper an attempt has been made to con=-
sider the factual information at our dlsposal about the nutriticn of
mothers, infants and children i{n East Africa It 1s pointed out how
llttle 1s known with certainty about the subject, and how necessary
1t 1s that more, and more accurate, informaticn should be obtalned
Such information as we have suggests thal aiets are very deficient,
especially in proteln It 1s pointed out that 1t 1s essentfal to be
certain that dietary deficiencles in chlldhood do, in fact, leave a
legacy in adult 1life

Results of recent Investigations of biochemical changes seen in
children adnitted to hospital with the dlagnosis 'kwashiorkor® are
briefly discussed These show that there is a deficlency of enzymes,
both in the alimentary tract and in the circulation There are

changes in serum proteins, in the blood urea, and in other blood
constituents

Some consideration 1s given to blochemical studles on adults
These have shown changes in serum protelns, even In apparently 'normalt
perscns In hospital cases, there is also evidence of Very large and
prolonged nitrogen retention on a high protein-high calorie dlet

The question is ratsed as to whether these findings must be
related purely to episodes of malnutrition in adult 11fe, or whether

they may be related to a legacy of tissue damage following malmutri-
tion in childhood -

The writer acknowledges his ve T
collaborators  Miss M, rY great lndebtedness to his

W Stanier has carried ou
0f the work on serum proteins, and has made many h:l:hﬁilm:ljlggeg:i;:n
sxllg criticlisms Mr E R, Jones has been especially engaged on the
Togen balance experiments, To Mr E Benton I am indebted for a
great deal of skilful work In the maintenance and construction of
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equipment, often calling for great Ingenuity Mr J Kyobe has
carrled out the very numerous red blood cell counts and haeroglobin
determinations Much of the work has been possible only through the
skill and patlence of Mlss J Greaves, the nursing sister in charge
of our metabolic ward
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RITROGEN BALAHCES [N NORMAL HEALTHY ADULTS
by
V. No Patwardhan

Results of nitrogen balance studies on normal healthy adults -
students and staff of a medical college and two research institutions-—
with no history of protein deficlency were sinllar to those obtained
in Africa by Plattd studying malnutrition 1n children and by Holmes!
studylng malnutrition In aduits variations In urlnary nltrogen at
a constant level of proteln Intake appeared to depend on the propor-
tion of animal protein in the dlet It was clear that nitrogen had
not entered into the tissue, for welght had changed little over the
100 days during vhich the observations had been made  Data®3 for
nitrogen intake and for nitrogen in faeces and urine demenstrated the
fact that the variaticns in faecal nitrogen observed on vegetable and
animal protein diets were so small as O suggest that there were no
marked differences in the two types of dlet The surprising and
puzzling feature was that an increase in the proportion of animal
protein in the diet Increased the urinary nitrogen, and conversely,
a predominantly vegetable protein diet gave rise to hlgh nitrogen
retention owing to a decresse In urinary nitrogen The phenomenon
bore no relation to malnutrition or body welght (increased nitrogen
Tetention was not accompanied by increased welght), It could not be
explalned along conventional lines, 1t was probable, therefore, that
it was to be accounted for by some factor as yetl undetected The
high retention of nitrogen in Indian and African subjects was prob—
ably not a true retention There were probably same factors which
determined the level of protein utilization and which appeared to
depend upon the source of dietary proteln
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equipment, often calling for great ingenuity Mr J Xyobe has
carried cut the very numerous red blood cell counts and haemoglobin
determinations Much of the work has been possible only through the
sk11l and patlence of Mlss J Greaves, the nursing sister in charge
of our retabollc ward
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duficiency of protein or its cemponents s 11kely to have import~
ant effects on the enzyiatlc nake-up of the cell This has, In
tact, been shown experinentally In a nurber of laboratorles In
animals which are starved, or kept on a clet low In protein or
single sminc-acids, there may be profound changes in the patter:
of liver §nf§“§§ zosggea;eeﬂ to be lablle, others selectively
preserved™ +9 15 <¥r &5 Cne could pernaps regard this as
fallure to renew enzyme molecules for lach of component parts
However, no clear plcture, with physiological neaning, has jet
emerged from thils vork We cannot explain why & particular
enzyme 1s reduced under given conditions It has not been shown,
for instance, that sulphur anino-acid deficienc) causes a speci-
fic loss of sulphydryl enzymes Nevertheless, in general, these
experiments make 1t reasonsble Lo suppose that in nan, as In
aninals, deficlency may cause quallitative changes, 1f not actual
dlsruption, in the enzymatic nachinery of the cell

Another possible ertei,l;. of malnutrltlon on €nzyTes is &
fdlsuse atrophy!' Potter ', discussing the purpose anc justifi-
catlon of engyme assays, wrote ‘The detemination of the arount
of enzyme in a cell would have no value whatsoevel, were it not
for the fact that the smount of an enzyme is probably closely
related to the extent of its use’' He was considering the enzyne
pattern in relaticn to cell growth end speclalized function It
1s only a short step from thls 1dea to the possiblllity of a loss
of enzTie from disuse - lack of substrate - the converse of the
adaptive enmme formatien that 1s knosn to occur In bacteria, ard
of hich there are perhaps exanples in marmalian tissuesi® It
cannot be assumed that the cell can lose one of its functlons and
remain nomal 1n all other respects I think it 1s nore than
colncldence that in kwashlorkor where protein deflclenc) plays
a prominent part, the clinical and pathological evidence shows
that the organs most affected - pancreas, gut and liver, ~ are
those vhich normally form much new protein, and are knowi, on

physlological grounds and from isotope work, to have the highest
protein turnover

It 1s clear that 1f, elther from lack of components, or from
disuse, the svnthetlc mechanlsns are damaged, the condltion rust
become progressivel, more dlfficult to reverse This night
explaln why such a long time is sometimes needed TO restore the
malnourished body to nomal, not enly have the bullding blocks
to be supplied, but the synthetic macninery 1tself must be gebullc
A possible example of this s the observatlon of Pleraertsi® that
in the treament of kwashlorkor wlth plasma nothing seems to heppen
until a threshold amount of 600 to 800 nl has been glven

Finally, enzyme activity may alse be affected b titziin defi-
clencv since many reactions depend on the presence of a cofacter
which contains one or other of the B vitanins The classlcal
example 1s berlberl, but similar effects have been Sho T oyperinant-
all, in onier cases - a10ss 01 flavoproteln enzmes In ritoflavin
deficlency * end of trarsaninase activity in prridoxine deficlency 19

(1197%)
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RESEARCHES ON ENZYME ACTIVITY IN THE HUMAN LIVER
by
d € waterfow

The work In recent years of the Glllmans and of the Kampala
group has shown very clearly that in kwashlorkor and similar con-
ditlons there is structural and functlonal damage to rany organs
In the present state of knovledge we cannot say which lesion is most
important frcm the point of view of the body as a whole, nor do we
know the sequence of events 1t may be, as Davies® has suggested
that liver damage ls secondary ro pancreatlc at~ophy and loss of
algestive secretions The work described in this paper was done
on the liver I do not thereby mean to imply that liver damage
must be the primary or fundamental leslon Without prejudging
this question, 1t must always be important to know what is happen-
ing in the liver becsuse of its central positlon In metabollsn
The results may also throw some light on the reactions of glandular
tlssue in general Finally, an Important reason for studying this
organ 1s the practical one that 1t 1s accessible by blopsy

If the structural changes in the liver are the result of
malnutrition they must, 1t would seem obvious, be preceded by &
blochemical leslon, In the phraseology of the Glllmans by some
‘altered metabolle regulation’ That 1s the very simple ldea
behind thls work, which was begun in Fajara under Professor Platt's
inspiration, and has been continued In Jamaica I should llke to
emphaslze, however, that such a blochemlcal approach by no means
supersedes the microscope The histologlcal criterion 1s s+ill the
most sensltive we have for assessing the conditfon of the 1lven
since structure changes may be present when tunctional tests reveal
nothing and clinical condition 1s normal 4 The microscope 1s
also essential for delimiting the problem and deflning the leslon
to be Investigated It 1s clear fram work of the last few years
that there nay be several dlfferent forms of liver damage 1n Infants
in which defliclency plays at least some part — not only sEhe fatty
1iver, but also the 'serous hepatosls' described by HI1ll® In
Jamalca, and the early fibrosis without fat which we have found In
the Gambla?3 10 doub. there are also mived forms We cannot, therefore
expect a slmple or clear-cut solution 1ln blochemical terms The
phrase ‘a blochemical lesion' 1s an over-simplificatlon but it 1s
useful as shorthand

In the search for alterations In cellular metabolism underlying
the structural changes it seemed more profitable to attack the
dynamic aspects of cellular activity, than simply to measure con-
centrations or levels of metabolites one way of doing rhis Is by
Lmudying enzyme activity - that ls the amounts of engzymes In the
tlesue Broadly speaking thereti:rfcsever;% w?ssiﬁcmég);y:;:t:z

t affect enzyme activity 1rst, <
giét:i:rslfyaxégglnce work vith lsotopes has shown so clearly that all
cytoplasmic protelns are in a state of rapld turnover and flus,

{11926}
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These are the objectives of this work, and the speculations
underlying 1t The results so far are meagre, this 1s partly
because there 1s very little Information in the 1lterature about
liver enzymes in man, and therefore it is necessary to start at the
beglnning The most that can be claimed is the demonstration that
this method of approach 1s technically feasible Whether the
results will be fruitful, either In a general way, or in applicatton
to mediclne, I am not yet sure

Material and Methods

I have worked mainly with infants of nlne months to two years
It has not been possible yet to collect a homogeneous group of cases
In the Gambla the clinical picture was usually one of undernutrition
and malarla, with few speclfic signs of deflclency In the llver
there was only siight fatty change, with sametimes an early peri-
portal tibrosls In Jamalca, some of the cases were merely under-
nourished, with the llver histologlcally nomal, others had oedema
and fatty liver, 1in yet others there was the serous hepatosis of
31119. with ascites and well marked hepatocellular degeneration
It is therefore a mixed bag of patlents, partly as a result of ¢ir-
cumstances, and partly of intention, since 1t seemed a good plan at
the beginning to cast the net wide I have throughout tried to con-
centrate on cases In a stage of evolution In all such work it is
difficult to establish true normal levels The nearest that I can
as yet approach to thls 1s by measurements on infants that have
recovered from malnutrition after treatment

The plan was simply to compare the results of enzyme assays and
chemlcal measurements on blopsy tissue taken before and after about
one month's feeding on a hlgh milk dlet The enzyme agsays were
done on hggcgenates by gasometric methods, using the Cartesian diver
technique With this tool 1t s possible to measure the activity
of many dIfferent enzymes in 1 mg of tissue Measurements of total
nuclelc aclds were made by ultraviolet absorption, and of
desoxynuclelc acld colorimetrically, using the microscope colorimeter
Introduced by Holter, and modified by Penney in Platt's laboratory

Before going on to the results, two technical points need to be
considered The first is the question of sampling error in the liver
The blopsy specimens we get from these Infants are not very large,
welghing only § to 10 mg, of which more then half is taken for
nistology The remaining 2 mg or so, on which the chemlcal measure=
ments are done, represents only about 1/200,000th of the welght of the
whole liver, and clearly may not be representative We have not felt it
Justifiable to try and get more than one speclmen at any glven time,
the best, therefore, that I have been able to do to solve this diffi-
culty is to take two separate fragments and make two homogenates
Such specimens although coming from points in the liver only ant‘ew
millimetres apart, do at least represent dlfferent lobules 12}1
histological findings suggest that the pathological pmcesﬁes wl
which we are deallng are essentially diffuse Alr-hg"lgh Eh:rx;errsm
some variation, it is from one lobule to another, rather

(11926)
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one large area of the liver to another, as In massive necro¢sis
results of such co-parisons of enzyme activity on duplicate no~o—
genates are showt in tables 1 and 2
ment is satlisfactory

Table |

Hunen Liver biopsies

e

Wth a few exceptions, agree-

Cholinesterase

activity of duplicate harcgenates
co, output/mg fat-free dry wesght!hour

Homogenate 1

homogenate 2

785
o]
7 85
9 15
5 55
9 35
30
92

7 45
108

Table 2

Hman Liver biopsses Enzyme actiwnity of duplicate homogenates
0, uptake or (0, cutput cu rwfng fat-free dry weight/hour

Name Enzgne Hormogenate 1 rhcl:m.‘enatc 2
Wilson Cytochro—e 0oxidase 61 3 8%
hunter Cytochrome oxldase 1 4 108

Cholineslerase 55 52
Sinclair Cytochrome cxldase 78 76

Cholinesterase 84 72

Lactlc dehydrogenase 99 9 65
Linton Lactic dehydrogenase 16 7 23 4
Ellls Lactic dehydrogenase 70 61

= very firrous liver



180 BIOCHEMISTRY - communications

The second difficulty 1s the baslis of representation Con~
ventionally, enzyme actlvity 1s expressed per milllgram dry weight
of tissue In our materlal dry welght must clearly be corrected
for dilutlon by fat and glycogen, but even when this 1s done a true
picture may not be cbtalned In animal experiments it is often
found that enzyme actlvity per unit dry weight 1s not affected by
deficiency, but the activity per whole liver, or per whole animal -
which 1s what, presumably, matters - ig grossly reduced because of
a shrinkage In size of the liver In man we cannot measure the
weight of the liver, but theoretlcally there 18 a way round this
difficulty Experiment shows that the fall In welght of the liver
results from a reduction In the amount of cytoplamm per cell, the
number orﬁells and the zslze and number of nuclel remaining
unchanged Balfour® gives some examples of this in her paper
Therefore 1n the starved animal 1 mg of liver contains more cells,
although smaller ones, and more nuclei, than the normal The best
way of expressing the enzyme results would therefore be as activity
per cell The number Of cells per unit welght of tissue can be
estlmated elither directly, by counting, or Indirectiy, by measuring
the nuclear nuclelc acid_(DN4), since the amount of this per cell is
constant 1n most tissues I have not so far found a satlsfact-
o1v technique for counting, and therefore turned to DNA as a basls
of reference

In the rather small number of cases so far avallable the
flgures for DNA content fall within a fairly narrow_range, which
agrees with that found by others In the human liver It is v
be expected that with treéatment, as cytoplasm 1s restored to what
Platt has called the'lean and hungry cell’ the DNA content per unit
welght should fall Mlcroscoplcally, one certalnly gets the
impression that the relative amount of cytoplasm Increases as the
nutritional condition of the patient improves But the chemlcal
measurements have not shown any consistent trend to conflrm this
There may be two possible reasons Firstly, the value of DNA as a
basls of reference depends upon the assumption that the ENA content
per cell Is constant This has been shown to be true for a wide
range of somatlc cells with the diploid number of chromosomes’
Unfortunately, ln the liver there 1s a high proportion of poly-
plold cells Witn treatment and cellular regeneration the degree
of polyploldy may Increase, causing a rise in INA content
Secondly, 1t 1s usual for biochemists to regard the liver ds a
homogeneous tlssue This assumption is probably nearer the truth
in the rat then inman  Counts I have made snow tnat in the most
normal humen liver (African), only about two-thirds of the cells are
parenchymatous cells, SO that the tlssue is far from homogeneous
Moreover, In our cases, €ven when there are no gross pathological
changes, there is a great tendency to infiltration with lymphocytes,
varying from lobule to lobule This would largely destroy the
slgnificance of INA content as a measure of the number of hepatic
cells

basls of reference

these reasons I have not used INA as a

but h;s: expressed results per unit welght of proteln, as the t;e.;;;
nould give a reasonably accurate [+ e

conpromise This s /"94 . e
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active tissue, So long as there 1s no great dllution with fnert
protéin such as collagen That 1s probably not a serlous danger
in early cases without advanced flbrosis

These technical points have been consldered in some detatl,
becayse they are clearly fundamental if work of this kind is o be
begun on a sound basls

Results

0f the vsast nmumber of possible enzymes, only a few hawe so far
been investlgated These have been chosen partly because of thelir
phystologlcal Importance, and partly becaise they Secmed o have a
nigh level of activity, and therefore changes should be more easily
detected. A5 there 1s almost no information in the llterature, Ue
rirst need 1s to get same 1dea of the pattem In man No strictdy
nomal caitrol series is avallable, and so for the time being I
have to use as a temporary standard of corpariscn the average of all
figires obtained In hmen cases. The results for five enzymes,

compared with those found by the same methods in the rat, are shown
in table 3

Table 3

Conparison of huran and rat liver
0, uptake or CD2 output/mg protesn Nlhour

Man Rat
Cytochrome oxidase 125 950
Lactlc dehydrogenase 230 320
Cholinesterase 95 140
Tranganinase 2,380 340
Succinoxidase L 15 600f

% female rats
+ figure Irom the literature, by the sane method.

Apart from choline esterase, the level of which 1s affected by
nutritional state, the range of variation In the human specimens 1s
not wide, 1f one or two isolated observations are excluded I
think the low cytochrome oxidase and hlgh transaminase in man com~
pared with the rat are real, and far beyond the 1imits of chance
varlation or error Rather few observatlans have so far been made
on succinoxicdase, and this point 1s belng re-investigated But 1if
these results can provisionally be accepted, the dlfference in pattern
between the two specfes raises problems of some interest. Succlnoz-
idase belongs to the group of Krebs cycle enzymes cancerned with the
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oxldation of pyruvate and of two-carbon fragments derived from the
catabolism of carbohydrate, fat and protein This cycle is closely
coupled to phosphorylation, and provides most of the chemical enercgy
avallable for synthetic reactions Transaminases, apart from thelr
importance in the interconversion of amino~aclds, can interfere with
the Krebs' cycle by removing or adding substrates at three stages -
pyruvate, oxalacetate, and d-keto-glutarate These substances are,
as Braunstein? uts 1t, at the metabollc crossroads, and may be
important 1inks through which the activity of one enzyme system can
control or affect the rate of another The great difference in
concentration of enzymes In the twe specles ralses the question of
whether the normal metabollc paths are the same It re-emphaslzes
the need for cautlon in extrapolating from animal experiments to
man These results have no immedlate application to medicine or
nutrition, but are perhaps worth pursulng as a problem in com
parative blochemistry

The next point 1s the effect of malnutrition on the liver
enzymes It was found at the outset In the Gambia that 1n mal-
nourished bables there was a fall in the so-called pseudocholin-
esterase of the liver roughly parallel with the fall found in the

Table &

Cholinesterase activity in plasma
and lyver in undernourished infants (Gambia)

helght Blopsy Liver fat,
Clintcal Initial |Liverk |Plasmafpercentage
Case | Age condition or Q, (units Q
No Ir 1b oz kg tinal weight
232 (1612} 16 - 7 26 Oedema,
died I 10 250 35
£z 13712112 11 5 76| Oeaema, I 26 23 2 -
improved F 82 83 2 50
208 b4 17 8 7 94| Oedena, I 45 278 -
Tecovered F 03 58 7 156
280 18/12113 12 6 24| No oedema I 52 345 D5
F 79 429 113
235 2 12 10 573 Fo cedema I 69 B8 17 9
F 8 4 80 0 12 4
244 3 Splenamegaly, I 36 212 236
hepatonegaly, | F |41 |139 | 126
active fivro-
sis  No
oedema, no
improvement

% cu m Coz/mg dry welght/hour

4 cu nm CO,/ml /minute noraal €0-70 units
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plasnaz“ The reduction was greater In the more severely i1l

cases, ¢ g bables with hypoproteinaemia and cedema  With dietary
treament there was a rapld rise to nomal, except In one case
with an actlve and progressive fibrotic process going on in the
1iver (table 4) These findlngs confim In a general way the
hypothesis that this enzyme is synthesized In the llver We
cannot tell from these results whether the low ehizyme level is
caused by damage t0 the synthetlcmechanlem, as in eirrhosis™,
or sinply by absence of btullding materials Nevertheless, the
finding of low activity In the liver tissue {tself 1s at least

Table 5

ELLIS - F, age 11 months, weight g lb 12 0z (4 42 kg)
Liver edge 2 cn beldw costal margin, soft
No ascites, no oedema

Kith treatment, rapid weight gain
Lyver reduced in size

Histology severe fatty infiltration

Date of blopsy

23 February | 21 March

Serum cholinesterase 021 0%
(Michel units)

Liver cholinesterase 62 104 (95)
(cu mm cozlmg protein Nfhour)

Liver cytochrome oxldase 198 77 (125)
(cu m 0,/mg protein N/hour)

Liver lactlc dehydrogenase 233 =07 (227)
{cu rm Cozlmg proteln N/heur)

Liver transaminase 2, 500 2,130 (2, 350)
(cu mm Q0 /mg protein N/hour)

Fag 532
{as percentage 0f dry welght) 151 (1)

Desoxynuclelc acid ~ INA~ 14.8 12,8 {15 7)
(mg/g of fat-free dry welght)

Ribonuclelc acld — RNA - we 73 10
{mg/g of fat-free dry welght) (0 3

Figures In brackets are
average values of 22 Jamaican speclmens
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Table &

FULLER - M age 1yr g9n,

Lyver edge 6 cm below costal margsn

(left lobe) Ascites,

no oedena

Wth treatment ascites diseppeared and

Liver reduced 1

fistology 1

n size

Patchy centrilobular
aegeneration 7 collagenosis

Regeneration
hupffer cells

weight 20 Lb fg o7 ko)

Hyperplasia of

Extensive nuclear
changes in parenchymatous cells

Date of b
of blopsy
1 February | 28 February
Serum chollnesterase 023 0 61
(Michel units)
Liver cholinesterase 85 91 (93}
(cu mm C0p/mg protein N/nour)
Liver cytochrome oxldase 94 142 (125)
(cu mm oelmg protein Njhour)
Liver lactlic dehydrogenase 248 269 (227)
(cu 7 CO,/mg provein Ninour)
Liver transaminase 1, 570 1,970 (2, 550}
(cu T COp/mg protein N/hour)
Fat 247 89 (10)
(as percentage of dry welght)
Desoxynuclele acld — INA - 15 2 16 7 (15.7)
{ng/g of fat-free dry welgnt)
Ribonucleic acid - Ris~ S 103 (10 3
(mg/g of fat-free dry welght)
Flegures in brackets are average values
of 27 Jamalcan specimens
ve cnemical evldence tnat the cells are not nomal It is
gﬁggt‘,\mam that we Know very little abcut the phystological fune-

tlon of thls enzyme
esterase:
1t seems posslble,
wlth protein synthesis

(11928)

therefore,

s can, under certain condltions,

Tere is experimental evidence that liver
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t1ssues vhere proteln synthesis 1s golng cn at a high rate - gue,
pancreas, liver ™is, hosever, 1s a hypothesls whiich at tre
ronent 1s withcut experinental support

In Janalca the range of enzynes studled was extended The
sae ~eductlon in esterase was found, tut the other enzyes did
not seen to be affected by nutritioral state, even In the presence
of clear-cut pathologlical changes In the liver The gata fron
tw0 representatlve cases are shown in tables & and © In one of
these, oo the fl.ures for fat content shoe, there was severe fatty
Infiltracien In the other there were well narkea degeneratlve
changes in the liver cells at the time of first blopsy, and regen-
eration ar the second blopsy These rorphological changes are In
no way retlected in the figures for enz,me activity, except for
cholinesterase

Sorie flgures for cytoplasnic nucleic acld (R'A)} are includad
Thils has been necsured because of the role it Is thought to play in
proteln synthesls They do not shos the rise o0 treatent anich
1s to be expected fron <ninal eaperinents Furtrer-ore, tae ratio
RvA DL A 1s much loser then that found in x"%r,s, and loier than the
figures so far avallable fo~ hunan livers™® (dlopsy speclmens)

This low level ncy be Teal, as it agrees with histochenlcal
cbservations that there seems to be little stainzble F'a teser-
theless, there is danger of losing RMA durlng extraction w-en the
wor£ has been done in the troplcs at high temperatures, this point
1s being reinvestigated with extra precaaticns

Conclusion

The negative flnaing of unchanged enzy™e activity is in cne
way dlsappointing It ~as hoped that Je blochenlcal tcol aodld be
more sensitlive than the ricroscope So far, nowever, thc reverse
1s true We could not fom eny plcture of the conditicn o tre
llver fron the chenical finalngs alone evertheless, It ~. not
be without significance that the one enzjme vhieh Is reduced IS 07c
fo~ which there 1s no 4rc.n paysiocloglcal role Rereas the otne-s,
which are well nainraineq, have inportcant <nd clearly defirea
functions Perhaps this is 2n ex<nple of hooeostasls Althouen
we hase not yet galned any information atout the blognemlc.l lesion
or metabolic regulations i~posed by the poor olets, thls approazch

nav eventually lead to "ore general nowledge <tout tne sio
of the cell “ P stolog

I shoula 1llve to express ry thenns to Professor B S
Eﬁﬁ:g\gué% Lthmesk‘e‘g{“mkaiseseg?’ a{z]:: Fﬁres;or oA, dIll oprlgsé'L‘:ﬂggslm
S for allciing me to use material rrc ni s
toDr J d lalters oid Dr  Aaterina Fracdes for kL i S o
ell wita cling
end to Ir J P Pemney for snowing re his tecml:u»L or e&mrlr‘{?ﬂ:\gfe\'lc
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VARIATION IN BLOOD ENZYMES {4 NUTRITIONAL OEDEMA SYNDROME
by
¥ R Patwardhan

Plasna esterase and lipase were deternined 1in chlldren suffer—
ing from nutritional oedema by the methods described by Cherry and
Crandalll, and Goldsteln ot al 2 7The actlvity of these enzymes
wasg low while the disease was active, 1t retumed to normal on
successful treatrent.  Recent researches” seened to Throw sone
doubt cn the presence of lipase in hunan serum. Tie identity of
the enzgyme which was being determined by the method of Goldsteln
had therefore to be established A nethod has been developed
which leaves little doubt that the lipolytlc action of plasma 1s
due to lipase alcne This depends upon the conplete inhibltion
Of esterase acticn towards tributyrin {n the presence of a sultable
concentraticn of sodiuwa tauroglycocholate

Using the modified technlque for plasna llpase and that of
Cherry and Crandall for esterase determinations, 1t has been con—
firmed that lipase as well as esterase In plasma 1s depressed 1n
nutritional cedena syndrome On successful treatment with skimred
milk, the actlvity of both these enzymes returned to levels
obtalned in apparently healthy children of comparable age The
findings are summarized in a table In a recent paper
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Copesiticn of necrocenfc diet

Percent.ge
Yeast dried, barer's 18 (=7% proteln)
Corn starch 73
Salt nixture 3
Olive oil 5
Cod 1iver oil 1

suppleents of water soludle vitanins  thianine,
riboflavin, pyridoxine, calciun pantothenate,
were added to the dlet

CO

Reduced gl farhoue

g #1004 LVIR

© 4 2eé_glvrathios

]

0 40
DAYS ON DIET

Fig Effect of necrogenic diet on glutatnione levels in pre=
necrotic livers

cne-tenth ¢f 1ts normal value and the ratio between oxidized and
recuced glutathlone was then 1 1

5 tocopherol has a proteln sparing ettectl 1s an anti-oxidant
and prevents dietetlc liver necrosls, we thought 1t might also have
an effect on levels and ratlos of reduced and oxidized glutathlone
Fowever, supplementation of the dlet with tocophérol, althoueh It
prevented the onset of liver necrosis, did not alter the glutathlione
picture and the animals continued to llve In fa'rly gpod conditlon
with this subtnormal glutathione level

khen the necrogenic diet contalneq riore yeast proteln or when
caseln was substituted for yeast, the Initial fall in recuced
Elutathione during the latent period was less marked, but when
necrosis eventually developed tre reduced glutathione was agzin
found to be one~tenth of 1ts normal value It follows, therefore
that the fall in glutathlone in pre-necrotlc livers ls proportlonal
to the degree of deficlency of sulphur-contalning amino-acids

Supplementatlon of the experismental dlets with as little as
0 2 per cent of cystine and methlonine was sufficlent to restore
glutathione to 1ts notmal level and £o prevent liver necrosis

The histological picture of pre-necrotic liver coataining a
lowered glutathione level shosed changes cormonly assoclated with
104 protein diets Tocopherol supplementation dld not change thls
plcture Supplementaticn of the diet with cystine and methionine
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EXPERIMENTS ON DIETARY LIVER INJURY
by
0 Lindan and Elvzabeth Work

3 LIVER GLUTATHICNE AS AN INDICATOR OF LIVER DAMAGE
PRODUCED BY LOW PROTEIN DIETS

The body's requirements of sulphur can be satisfied only by the
cystine and methionine contained in the dietary proteln These two
amino-acids, besldes belng structural parts of the body protelns are
the precursors of all the other main sulphur-contalning metabolltes
(with the exception of sulphur-containing vitamins)

In addition tq the speciflc changes In the relative ccmposition
of body proteins7i i3 a deficlency of methionine and cystlne 1s reflec~
ted by lowered concentrations of some non-protein sulphur-contalning
fractions6, of which glutathione is of speclal Importance s
tripeptide forms part of the cell oxidation-reduction system, is
Involved In the metabolism of the Sulphydrilgroup (-SH) and 1s
belleved to be connected with protein synthesis The turnover of
glut_thione 1s known to be high Waglsch and Rittenbergi4 15 showed,
by the use of Isotopes, that glutathione is being constantly broken
down and rebuilt in Intestine and liver They calculated that half
of the llver glutathione Is replaced In two to four hours

The present report 1s on some of the experiments dor Yn the
glutathlone level in liver damaged by protein deficlencyi®r 1,12

Consequent on the work of Hinsworth* and of Gyfray® “an acute
1liver necrosls can be produced experimentally in rats by prolonged
feeding of diets deflcient both in sulphur-containing aminc-aclds
and tocopherol ('necrogenic diet!) During this Conference GyOrey
reported fhat germ-free animals do not behave in the same way (see
page 151 ) 4S deficlency of cystine and methionine 1s required for
his type of llver damage, the relationshlp between dletary protein

~“~tency and liver glutathlone levels was Investigated during the
7 verlod before the development of necrosis and also in necrotic

b

18 Ros BiTe shows diagrammatically the levels of reduced and
J atathione In the liver of animals given a necrogenic diet
ion of this diet 1s shown in the table It contained
SChIel’"‘ protein supplied by baker's yeast which was shown t0
29 tn cystine and methionlned  The diet contained a high
Schultz ATPOnydrates and 1t was deffclent in tocopherol®

Shank, ¢ f{J}¢ Teduced glutathione was lowered from 215 Mg Der
21 ank, “‘arter of the normal vage In 15 days lArc:gc
anged for days or weeks unt e developm
ac Vendrely, R & VESG O O e nimal | We can Tegard his
& Wa Wrathione in the pre-necrotic liver as the
23 Walters, J H 2 "5 ot cystine and methionine defictency in
tzed glutathione remained unaffected

25 waterlaw J ¢ (19 Aing wWith this low protein det resul-
xidized to reduced glutathione from
o Waterlow J C & Bo (ﬁf 13
7 03 and develgped massive liver
-6 Williams, J k. D e 1iver fell further to
- exp Biol N Y .- =

27 Williams, J H & Elvehyem, C A (19,
(11926)
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NITROGEN AND FAT BALAHCE IN THE 'NORMAL' ADULTS
IN THE BELGIAH CONGO

by
€ do Maoyer and J. Close

A preliminary note was presented dealing with the dbalance of
fats and nitrogen in the adult Afrlcan of £ivu The food {ntake
ind the urine and faeces excreled were examined in twp cases, Jor
two days in the first, and for four days ln the second These
axperinents wure carried out on men .ged approiinmately 20 to 25 years
W1th slight ascariasis - a widespread infestation In the region -
but otherwise apparently noermzlly healthy As much food was given
A5 Was wanted, but an accurate account was kept of the quantity
eaten Vegetables generally used In the reglon were given, 1 e
beans, cassava, rlce, sweet potatoes, and paln o1l In addition
1252 of reat and 3 litre of skirmed milk vere glven daily

For the nitrogen balance, the ex.minatlons showed

(1) Faecal excretion was hlgh, varying from 2 to 3gV¥ doily
Among white persons, the faecal evcretion of nitrogen does
not normally exceed 10 per cent of the nitrogen taken in
In a country such as the USA «here there is a high protein
Intake, the accepted average dall, excretion 1is 1 3g

(2) Considering that the experiments were short - the longest
lasting fcur days - .nd that thc .ubjccta recelved during
the experiment a much richer protein diet¢ than usual, 1t
appeared that the balance became positive and thus that
there was retentlon, when nitrogen Intake escC€eded somc
7¢ per day

With regard to fats, it ls generally admitted that amang white
persons excrction should not norm.lly exceed flve per rent of the
fat Intake In the experiments it ~as notired tnat thls level was
nearly always erceeded being In some case3 Lag Or three times the
acCepted maximum It was also found that the quantity of neutral
fats excreted represents a hlgh proporcion of the total waste fat

To draw a number of provisional concluslons from the tuo
experiments 1t could be said that

(a) the hlgh quantity of nitrogen passed In the 5tools seemed
to indicate that this element was poorly abso~bed

(b) under czperimental ccnditlons, a positive nitrogen balance
apyeared as s00n as the intake «as In e{Cess of approxi—
mately 7g per day

(¢) the high content of neutral fats and fatty ac
stools fndicatea defective absorpticn anuyproé§§1§rﬂ1r§:§r-
flelent hydrolysis of the liplds

.
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resulted not only in a normal glutathione content but showed also a
normal histological plcture In the livers in which there was
extensive necrosis there was correspondingly very little glutathione
It seems, therefore, that there was a correlatlion between the liver
glutathione level and the histological picture
Conclusion
In conclusion we may say that the amount of reduced glutathlone
in the liver 1is dependent upon the compositlion of the dletary protein
and the physlologlcal status of the llver Its estimation, there-
fore, may serve as an Indlcator of dietary deficlency and liver
damage
Summary
Estimations of glutathlone 1n pre-necrotic and necrotic llvers
of rats glven dlets deficlent in sulphur-containing amino-aclds and

tocopherol showed that the glutathlione level in the liver may serve
as an indlcator of protein deficlency and liver functlon
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To overcoms these objecticns, the orig'nal apparatuc has teen
altered to one made eatirely of glass nd ninhvdrin has been used to
fin the urea Tepression of the hydrolysls of urea by nimhydri~ rad
teen gbserveds and had been shownt ta be due to the formation of a
urelde AS It 1s now possible to estimate small amounts of (~«nino
nitrogen with a reasonable d gr.e 0f accuracy, only O &nl of urine
need be used for an estimation and the quantity of ninhydrin required
to f1x the urea is small

The 211-glass unit used 1s shown fn the figure

Hicro burette
ofter
Linderstrgm Lang)

Rubber collor

Capllary tube

Rubber pad

Adyustable
stand

(

Springs

Fig Some features of the apparatus used for the determination of
x-amtno nitrogen tn urine

The necks of the flasks belng smooth inside reduces clogging

from the dry reagents which are introduced by means -
P o1 y of a short

A 1light metal cradle 1s used for mounting six of these units,

and the cradle f1ts Into a water bath which can be
by means of an immersion heater be heated to bolling

COg-free alr 1s requlred and is convenlently obtained by bub-

bling ai™ from an aquariun bubbler
oabber bradaer tor cearam through ten per cent NaOH {nto a

TWo 'perspex' spoons are needed
s ONe to dellver 100g of nin-
hydrin and the other to deliver 100g of citric acld - citrate buffer
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PATIENT § PATIENT 2

NITROGEN
BALANCE

3

-
PR el

CRAMS OF NITROGEN
-

~

o

FAT

[
T
tH

FAT EXCRETED AS PERCENTAGE
OF FAT INGESTED

Fig Nitrogen and fat balances of two young African adults (males)

DETERMINATION OF G-AMIRO HITROGEN N URINE
by
B § Platt

In this demonstration a technique 1s described by which It 1S
possible accurately and speedily to e-t.mate small amounts of amino-
acids in blood and urine

The liberation of COp when 0-amino-actds react with ninhydrin
has been used In a method for the quantitatise determinatior of
a-NH, nitrogent S There were two main objections to the method
(a) high and varlable blanks were obtained due to rubbe” connectlons
in the apparatus and (b) urea had to be removed from urine by
urease Moreover, the presence of canavanine in some urease prepara-
tions pave rise to high 'amino nitregen values! The canavanine can
be removed by the method of Archibald and Hamiltonl buf ¢ Is a

laborious procedure

{11926)
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anounts of ninhydrin nay be required to fom the ureide, for 0 2 nl
urine, however, 1t may not be necessary to add more than the 10(ng
speclfied above The solutions exanined are bolled In the reactlon
vessel as descrived but care must be taken not to exceed 20 seconds
since on prolonged heating urea deconposes and produces COp Atter
bolling, cooling and evacuating, the unit rust be kept at 370C over-
night to ensure that the urea is completely 1ixed

M

The number of #1  Of 7 HCL obtalned for the difference belween
the titration for the blank and the sample 1s equal to the nunber of
(g of ¢-amino nitrogen In the sample

REFERENCES
1 Archibald, R M & Hamilton, P B (2043) J biol Chem 150, 155
2 Puddington, 1 E (1943} J dmer chen.Soc 65, ggo
3 Van Slyke, D D & Hanilton, P B (1943 J bsol Chem 150, 472

4 Van Slyke, D D, MacFadyen, D A & Hanmilton, P B [(1942)
J biol Chem 141, 671

Van Slyke, D D , MacFadyen, D A & Hamilton, P B (1943}
J biol Chen 150, z51

PAPER CHROMATOGRAPHY OF GAMBIAM URIRES  AHINO-ACID
PATTERN AND EXCRETION OF B-AMINO-1SOBUTYRIC ACID

by
@ Lindan

The demonstration Included ultra filtration apparatus, de-salter
and set~up for chroamatography

Examination of the urinary amino-acid pattern by the paper
chromatography method revealed that about 25 per cent of 600 Africans
exanined excreted large anounts of B—anlnmlso-bucyrlc acld (BaIBA)
Chiromatograms of those 25 per cent showed the BAIBA ninhydrin spot
to be stronger than that of any other amino-acid An equally high
content of urinary BAIBA s known to opccur In oily S per cent of the
white population in Englandl 4 further 15 per cent of the Africans
excreted moderate amounts of BHAIBA, the strength of BAIBA spot being
roughly equal In concentration to that of other amino-acids

Investigations were also carried out in a remote villa,
ge in the
bush where owing to local customs and a lack of outside contacts,
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A micro-burette delivering 50U1 of acld and a simple device
(figure Inset) are used during titratlons

The reagents used are

Citric acid - citrate buffer pH 2 5 (19 158 citric acid
( 2 06g trisodium citrate
Ninhydrin

0 12 N (approx) Ba(OH)z contalning 10 5¢ BaClg
{to ensure complete precipitation of the carbonate)
14l ]; HCl (= 1Wg a-amino N)

Capryl alcohol in a aropping bottle
Phenolphthaleln, O 1 per cent in alcohol
Aluminium Stearate lubricant?

The necks of six cenical flasks ave greased #ith lubricent
Cne or 2 ml Ba(CH), diluted according to the amount of NH,-N in the
sample (e g for about 100 Ug NH,-N, 2 ml of O 012N Ba(CH), Is
requlred) 1s pipetted into each flask, which is immedlately stoppered
The flask may De washed out with COp-free alr before and after the
introducticn of the Ba(CH)p, 1f this precaution is necessary, ! e
when the amounts of amino-acid are very small Into the reaction
vessels, the necks of which are also greased, 1s pipetted 1 ml
aliquot of amino-acid solution or, in tre case of urine, 0 2ml and

0 8ml water i00mg of buffer and two drops of capryl alcohol are
added

The rrocedure for estimating aminc-acid when urea 1s absent OT
present 1n negligible amounts, 1s as follows

The amino-acid solution 1s boliled for 30 seconds to remove all
pre-formed COz The flasks are stoppered, and cooled by Immersion
in an ice-cold water bath Ninhydrin (10Cmg) 1s added quickly to
cach cooled reaction *flask which 1s then attached to the U-tube of
the unit A baryta-containing flask, after the stopper has been
removed, 1s attached to the other end of the U-tube and the unit is
evacuated to 10mm Hg pressure Cooling allows more time for evacua-
tion as the reaction does not commence for about three minutes at
temperatures below 100C

Small springs are attached to hold the flasks in position
For ten minutes the unlit 1s Immersed to the top of the U-tube In
boiling water The flasks contalning baryta are then lifted out of
the boiling water and placed in fce-cold water and the unit is shaken
continuously Distillation occurs and is complete in three minutes

The units are removed and ullcwed to cool and COg-free alr 1s
admitted through the vacuum tap The tttratlon vessel can then be
removed for estimating the excess }Esa(OH)2

ing appreclable
en estimations are made on materials contain.
amoun?; of urea some modifications are necessary Additional

(11926)



BICCHEMISTRY - demonstrations 197

URINARY EXCRETION OF AMINO-ACIDS
by
E J Bigwood

The following non-scheduled contributicn was presented as ad-
diticnal Information In conneccfon vith Br Lindan's observations on
urinary amino-acid patterns In Africans and with Professor Plalt's
paper on nitrogen netabol{sm {n mainourished African children

The fact that urea nitrogen output may be so low and that of the
non-urea nitrogen so relatively high in urines from African native
Infants suggests that the sltuation may bear some relation o the
aminoaciduria described In new-born and prematurely born Infants among
whlte populations of Western civilization living In temperate climates
Thls has been lnvestigated In Professor Blgwood's laboratory 1n col-
laboration with J P Dustin and S Moore Their findings were pre-
sented at the Second International Congress of Biochemistry in Parils
in July 1852 The detalled quantitative findings are to be publlshed
shortly, the qualitative results are summarized in the table

Urine output 1n 24 hours of the 18 free
a-anrno~acids usuglly found in food proteins
and expressed as percentage of total nitrogen
{fromJ P Dustin, § Yoore and £ J Bigwood)

Infant (born infant (born
Percentage Adult at term) at 53 months)
age 25 days age 38 days
5tosg glycine glycine
threonine
1tos histldine nistidine histidine
lysine lysine lysine
serine serine serine
glycine glutamic acld glutamic acla
aspartic ac{d aspartic acid
proline proline
alanine alanine
cystine cystine
methlonine
1soleucine
tyrosine
less than 1 threonine threonine
valine valine valine
methionine methionine
1soleucine Isoleucine
%ﬁ‘é‘gzil?;lanine 1}eluchixe leucine
ety s atae phenylalanine phenylalanine
glutamic acid
proline
&g]anirlxe
rosine
- | arginine 32‘{3%32
0 cystine arginine
| _tryprophan tryptophan nrygllvxéophan
% essentlay | ————————Fercentage
amlno-acids 23 45 120
10 others 8 1 17 8 23 2
Total 10 4 22 1 25 2
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the families tend to be large and there is a certain amount of inter-
breeding The figure shows the genealogical tree of one of the
families and the Incidence of BAIBA excretion From this it can be
seen that 1f a high BAIBA excretion 1s of purely genetic origin then
i1t must be a recessive gene Another Interesting point that was
noted in tnis village was the constancy of the general plcture of

the urinary amino-acid pattern
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@®  High BAIBA excretion

Fig Genealogical tree of a Gambian family showing the incidence of
high excretion of B-amino-1so-butyric acid in the urine
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the families tend to be large and there is a certaln amount of inter-
breeding The figure shows the genealoglcal tree of one of the
famllies and the incldence of BAIBA excretion From this 1t can e
seen that 1f a high BAIBA excretion 1s of purely genetic origin then
1t must be a recessive gene Another interesting point that was
noted in thls village was the constancy of the general picture of

the urinary amino-acld pattern
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® High BAIBA excretion

Fig Genealogical tree of a Gambian family showing the incidence of
high excretion of B-amino-1so-butyric acid in the urine
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FOUR EXAMPLES OF THE ANALYSIS OF BLOOD SERUM
BY MICRO-ELECTROPHORESIS

by
Jd Close

In the course of a study of proteinaemla in relation to nuiri-
tion In the indigenous peoples of the Eastern Belglen Congo, the Sera
from a number of children with kwashiorkor were examined It was

felt that 1t might be Of Interest to demonstrate some of our dlagrams
obtalned by the electrophoretic method

Electrophoresis has been selected as the method of analysis since
1t appears to give the most precise picture of the protein compositien
of sera, particularly of those from pathologlcal cases

The Instrument used for these determinations was Boskamp's
apparatus for micro-electrophoresis which was devised by Professor

Antweiler of Bonn, this has the several advantages of speed, pre-
clslon and economy

The four dlagrams presented were obtalned under the following
experimental conditions

quantity of serum used 02-04cc

barbiturate buffer DH 8 62

lonic strength 0 12

dialysls for 1% hours at room temperature

duration of electrophoresis 18 minutes with a current of

about 1 8mA at 70 to 75V
temperature of the cell 10°C

The curve for de/dx as a function of x was made by means of a
Jamin interferometer, set up on a mobile table which allowed a study
of the gradlent for the Index of refraction at each part of the
electrophoresis cell A preliminary calibration made possible the
quantitative evaluation of each of the fractions

Two polnts are seen at once from an examinatlon of the first
two dlagrams firstly that with a similar quantity of albumin the
albumin globulin ratios were very different - 2 27 for the Eurcpean
and 1 21 for the Afrlcan and secondly, the speclal importance of
the Y-globtulin fractlon in the serum of the African This high
value alone almost explains the difference in the albumin globtullin
ratlos As is well known, this high value for the globulins also
explains the posltive reactions of the majority of Congo Africans to
different 'liver tests'

(11926}
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had higher Y-globulin levels than the average Furopean only after
treatrent had been continued for at least three nonths was 1t possible
to obtain a reduction of Y-globulins In view of these results,
attention was drawn to the susceptibility of the African to infectlious
diseases

Other 1llustrations were demonstrated showing the well-knovm
specific effect of parasites on certain globulin fractions

A typical dlagram of the results of electrophoresis of the plasma
of a child from a village In the nelghbourhood was given (see
figure) This exarple was from a systematic study being made in
collaboration with Medecir-Capitaire Andre (paediatriclan at the
General Hospital, Brazzaville) of the plasma protelns of negro Infants
The child, who was three years old and welghed 11 95kg (26 3 1b ),
showed definite clinical anaenla, wrinkled and piguented conjunctivae,
a small liver and a gre2tly enlarged spleen The haemogloblin was
70 per cent and the red blood cell count was 3,000,000 per cu m~
Ankylostome and Giardia Infections were present and schizonts of
Plasmodium falciparum were found The urine showed no sugar or
albunin and there was nothing abtnormal in the sediment, the urinary
urea was 12g per litre The total plasra proteln was 8 1g per 10Gul ,
distributed as follows albunin 3 9, a -glotulins 1 3, f-glotulins
0 7, Y-glotulins 2 2; the total album.n and globulins were 8 O and
the albumin globtulin ratlio was 0 96 This electrophoretic pattem
1s fdentical with that of numerous African children who appeer
generally healthy tut who harbour malarial ard intestinzl parasites
In the course of an enquiry made by L lamy and H lamy at the
Institut Pasteur, Brazzaville, 1t was found that 58 5 per cent of
all the children studied had ankylostome Infections and 46 3 per cent
had malaria (P vivax and P falciparum)

FIg  Result of electrophoresis of the plasma of a three

year old child from a West African village
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The two other diagrams make 1t possible to compare the serum
proteln levels In a normal African child and In one with kwashliorkor
The value for the total globullns was about 3 £28g for the normal
child and 3 49g for the child with kwashlorker, the level of albunin
in the child with the malnutritional syndrome was less than a quarter
of that of the healthy child This observation makes clear In a
very definite way the effect of nutrition on the quantity of albumin

It 1s equally clear that the {-elobullns are of importance, probably
in the form of lipoproteins

It should be made clear, however, that In several other cases
of kwashlorkor this method has revealed an increase in the a-globullns
o conclusion can yet be drawn from these observations Even though
similar results have been obtained before, using chemical methods of
fractionatlon, these electrophoretic dlagrams are presented as they
show the results strikingly

A CONTRIBUTION TO THE STUDY OF PLASMA PROTEINS
IN THE AFRICAN

by
M J Ganzin

Some results were presented of the separation by electrophoresls
of proteins of the sera of Africans The appara*tus of Macheboeuf
and Rebeyrotte4, whllh 1s a modification of that of Durruml, was used
A full account with photographs has already been published3

Examinations of the sera of patlents with trypanosomiasls gave
results essentlally ldentical with those obtained in Africans with
otner parasitlc infections 1 e reduction ln or reversal ol the
albumin globulin ratio In the blood-lymph stage there was a con-
siderable rise in y-globulin which tended to fall when the nervous
system became Involved

Ty contrast, the average y-globulin content of blood taken from
68 Africans who had been treated for three months with antimalarials
followed by the removal of intestinal parasites who had been X-rayed
and who had been found to have negative Wassermann reactlons and
normal blood counts was less than that of both Europeans and 'appar~
ently healthy' Africans

parasitization produced a transitory and reversible rise in
antibodies (areport of thls work is belng prepared for publical:lon),’
whilst in the European the effect of vacclnation was retained i{x 7 e
globulin fraction and gave a persisting immunity On the ot“,ér
r the African whose general condition was satlsfactory  efther
hand, in 1 or malarial parasltes were almost always found 1f investi-
gg‘zxgéngere sufficlently extensive (e g rectoscopy)  thf-Se subjects

(11926)
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a chemical ~ethod for esti—ating y-globulin (precipitation with

caline arronlun sulphate) also gives hlgh figures for African sera,
tut the values are not as high as those obtained by electrofhoresls
Some fraction of the sera, therefore, has the electropharetlc robillty
of yglotulln but is soluble In saline 27oniu” sulphate

The .i.aificance of the rafsed y-glotulin l./Als 15 now under
tnvestigaticn It 1s possible that It 15 a syTpten of tre mlld
liver damage commenly seen in Africans, which may e the result of a
proteln deficlent diet in infaney

ATRICAN PATIERY

4 Ao
Totel protes s a1
Abuma 57 2109
a, globutis 38 oun
a - 20 on
- 24 ou
y - %3 n

k4 8 < a, Atbumn
AFRICAN STUDENT
AFRICAW  STUDENT & ywoom
Total proten s70
Albumis 360 I
q, globul s 39 01b
P 51 009
- 79 0%
y - 09 208

4 8 LS Albomia

Fig Piots of readings (Antweiler electropharests apparatus) on sera of

an apparently heafthy male med
suffering from malnutrition teal student and an African patsent
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The dlagram in the figure was obtalned by electrorheoresis on
Whatman No 2 fllter paper 32 ¥ 5 cm, with a current of O smA per cm
at 300 volts for 8 hours, a buffer pH of 8 6 and a I'V2 of 0 15,
after electrophoresis {t was dyed with bromophenol blue and acetic
acld® The reduction In the albumin globulin ratie 1s classic and
the preponderance of ¢-globuline over B-globulins 1s also usual in
negro children with malaria We have found, though infrequently,
very lowW amounts of ¢-globulln in some children It 1s undoubtedly
relesant that there is a perlod of allergy supervening on the onset
of the Infestation or primary infection

REFERENCES
1 Durrum, E L (1950} J Amer chem Soc , 72, 2943

2 Durrum, E L, Paul, M H & Smith, E R B 2952/ Sctence,
116, 423

3  Ganzin, N, Rebeyrotte, P, Macheboeuf, M & Montezin, G (1952
Bull Soc Pat eaot 45, 518

4  Macheboeuf, M, Rebeyrotte, P & Brunerie, M (1951)
Bull Soc Chim biol =~ Paris 33, 1543

PAPER CHROMATOGRAPHY AND ELECTROPHORESIS OF SERUM PROTEINS
OF MALNOURISHED ARD NORMAL SUBJECTS

by
Margaret W Stanier
PAFER CHECMATOGRAPHY
An example of a simple method! was presented
FLEZTROFHCRESIS
The two dlagrams here presented show the ascending boundary
patterns obtained by mlcro-electrophoretic separatlon (Antweller

frican male
thod) of the sera of (a) an apparently healthy adult A &
;Zdica{ student and (b) an African patient suffering from malnutrl

tlo™
gara the
will be seen that compared with normal Eurcpean cara
,—glollnglin area is large In the healthy African, and even larger in

1 in apparently
The finding of a ralsed y-globulin leve
rr;g;mg?.cﬁ’?'{can sut jects is extremely common It is Interesting that
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SEPARATION OF PLASMA PROTEINS BY PAPER ELECTROPHORES!S
by
P R Payne, B S Plattand D F white

Several types of apparatus for the preparation of a mixture of
proteins Into 1ts constituents by the method of electrophoresis on
filter paper have been describedl 2,3

The apparatus shown 1s of extremely simple construction, using
readily avallable materlals and may be employed for the separation of
elther single samples or up to ten samples simultanecusly

In order to conserve buffer solution and avoid changes of pH on
the filter paper strips durlng a run, 1t Is necessary to confinme the
products of electrolysis to the vicinity of the electrodes and prevent
them from changing the pH of the buffer Immediately surrounding the
ends of the paper strips as much as Dossible

To achleve this, 2 labyrinth is made in the perspex electrode
vessels by means of two partitlions In each One partitlon extends
above the level of the buffer but has a small clearance (ca lmm)
between 1its base and the base of the electrode vessel, while the other
1s flxed to the base of the electrode vessel but does not extend quite
as high as the level of the buffer The electrodes themselves con=
sist of O 001 inch thick platinum strip

The filter paper employed is Whatman No 1 cut into strips 3 cm X
40 ¢cm About O 01 ml of protein solution (containing 0 2 - 2 mg of
protein) 1is applied In a line across the strip by means of a 0 02 ml
blood pipette with the end ground flat, and the strip is then sprayed
very evenly with buffer solution

The strips are suspended across the dish with thelr ends pro-
truding into the buffer soiutlion in the electrode vessels, and the
dish is covered with a glass plate A steady potential of 140 v0lts
1s applied to the electrodes, by means of a stabllized power supply,
for a period of 16 to 24 hours

The strips are then removed, dried in an oven at 100°C and
stained The staining solution consists of a saturated solution of
Naphthalene Black 12B 200 in methanol containing 10 per cent acetic
acid After ten minutes In the staining bath the strips are washed
in 10 per cent acetic acld kept gently stirred, untll the areas
containing no protein are uniformly white two or three successive
washings in fresh solution are sufficlent Some workers use 10 per
cent acetic acld in methanol for washing, but the present method has
been found perfectly satisfactory and obviates the necessity of
recovering the washing solutlons

{11926)



BIOCHEMISTRY - demonstrations 207

Direct photometry 15 used in the present apparatus The dis-
advantages enurerated above havde Leen avolded by the use of a drying,
transparent vamish, having the same refractive index as the material
of the paper, w0 render the sirips transparent (Iigure 2)

The strips are soaked In the vamish, allowed to dry and the
process then repeated To ensure rapid penetration of the pores of
the paper and a co™plete absence of alr-pocdels IT 15 advantageous to
perfora this operatlon under a slight vacuun his treatent renders
the strips very clear and unlformly transparent, elving then a smooth,
glossy surface, as well as considerable strength and durability

In the ‘scanner', light fron 3 36 watt bulb is focused on to a
slit, passes through the filter strip and on to & barrier layer photo-
electric cell A compensating cell, with Lts output connected in
oppostticn to that from the measuring cell, serves to balance out the
blank due to the resldual opacity of the filter paper strip The
resulvant output 1S measured on a high sensfitivity, low resistance
nicroarmeter

Tre strip 1s eripped between Uao rollers, with knurled edges,
connected to a slow notion reduction drive such that one turn of the
driving knodb noves the paper forward 1 mm Two easily exchangeable
slits are provided one of 1 mm width for maximum resolution, and
one of 2 mm width for greater light sensitivity

09 1
] Alb
H
T
T o84
H
4
=
E
1
-
3 071
o
<
o
“ o6 -

Y 2 '
o5 p
T T T T T T =T T T rr——
o 2 4 [ 8 0 12
DISTANCE ALONG STRIP — en
Fig 3

Electropnoretic analysis of normal human seruas
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Estimation

Two methods have been used for the estimatlon of the variations
of the proteln concentration along the filter paper strip

The first method 1s that of dye elutionls 3 in which the stalned
area 1s cut Into secrions about 5 mm wide, the dye 1s eluted from
€ach sectlon separately and the quantity of eluted dye is estimated
in a standard colorimeter Since the protein on the strip may extend
for a length of 10 to 15 cm, 20 to 20 separate elutions and estima-
tions must be made, maklng the method rather tedious Also, to ob-
tain a sufficient amount of protein for each estimation, the strips
may not be cut Into sections much less than 5mm wide, so that only
20 to 2 polnts are available to plot a curve of protein concentra-
tion egainst distance In many physiological flulds (such as plasma
Jrd milk) there may be six or more protein components after electro=
phoresis, and the linmited number of plotted points available will lead
to poor resolution and, in practice, some Incompletely separated
components may be masked altogether

The %econd method 1s that of direct photemetry of the proteln on
the strip~ In this method the filter paper is rendered transparent
by soaking 1t In a liquid with the same refractive Index as the
materlal of the paper itself, and then mounted between glass plates
The difficultles with thls method have been that the paper becomes
very fragile when wet, that 1t is difffcult in practice to eliminate
all air bubbles in mounting the wet strip between the glass plates,
and that it 1s necessary to provide an accurately positioned mount
and drive for the mounted strip

+2 4

+1

Unvarnished

0_\‘\/—\/\-/\// Varnished once

+05+

° _W Varnished twice
-~ 05
*OOS:M Varnished three times
05

Reduction of variations in the optical density of filter paper by vacuum

Fio 2 tmpregnation witn clear varnish
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In this way the 5trip may be scanned 1 mm at a time, each
observation takes only a few seconds, and 100 to 150 points are pro-
vided for plotting the concentration curve An entire strip may be
scanned and plotted in about 20 minutes

The method 1s sufficlently sensitlve to detect with certainty a
proteln concentration of about O 01 mg proteln per sq am on the
paper

An example of an analysis of ‘normal’' human serum is shown in
figure 3

REFERENCES
t Flynn, F ¥V & De Mayo, P (1951) Lancet, ii, 235

2 Grassmann, W, Hannig, K & ¥nedel, N (1951) Dtsch med Wschr ,
76, 333

3 Kunkel, H G & Tiselwys, A (1951) J gen Phystol , 36, &

PANCREATIC FURCTION IN A TYPE OF KWASHIORKOR
(KAMPALA AREA)

by
Hargaret D Thompsen

The activity of pancreatic enzymes, amylase, llpase and trypsin,
Tias been measared In Au0AENal contents obralned vy Intuvation under
radiological control The concentration of enzyme activity In
resting julce was very low in chlldren admitted with kwashlorkor
compared with that In contrel children In the same age group® It
is probable that thils represents a fallure of enzyme production
rather than a lack of stimulus Although 1t has not been posslble
to test the effect of secretin and pancreozymln In children, these
stimulants were without effect In three adults showing signs of
wwashiorker and depression of pancreatic enzymes (figure 1) The
histological changes in the pancreas at autopsy and recorded by
Davies3 were also present In our fatal cases and suggest an inter—
ference with secretory function as there is very 1little cytoplasm
left in the acinar cells

Children recovering from kwashlorkor after treatment with high

rotein dlets showed recovery of pancreatic gnzyme concentration to
gevels comparable with those of the controls

(11926)
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The effects of different levels and types of protein were in-
vestigated (flgure 2) Large amounts of elther milk or soya proteln
were effective but they were not strictly compared weight for welght
With lower protein intakes, recovery may occur on 20g milk proteln
daily Diets contalning less than 20g vegetable protein (maize and
wheat) were not effective Soya has not yet been tested at lower
levels

LOW PROTEIN HIGH_PROTEIN
MAIZE dter MILK diet SOYA diet MILK diet

Daiy protein 16209 1o than 204 4 per kg body weight
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ENZYME HMETHODS

Anylase was measured {n units calculated from the reaction
constant, starch being used as substrutel

Lipase was measured by tltration of fatty acid liocerated by
duodenal contents from olive oil with bile as acti/ator

Sutstrate Olive oll 1 0 ml wamed and allowed to cool

Buffere 5nl phosphate buffer pH 8 0 (50 ™. M/5 m2P04)
(45 2 ml /5 NaCH) diluted to 200 ml

Bile 0 1nl 25 per cent dile salt soluticn

Jufce 01nl

Procedure Shake In stoppered flask at 379C for 30 ninutes

Add 15 drops of concentrated HCL and reriove flasg<
from water bath Add 20 nl Dbenzene and shake
for 30 nlnutes Allow to stand (preferably
overnight) until layers have separated Remove
10 m} aliquot from benzene layer and titrate
with N/20 alcoholic NaCH, using thymol blue as
indicator

Calculation 2% 2= unics of Mpase per 0 1 ml Julce tn

ml /10 NaOH, where 'a‘' is titraticn figure in
ml N/20 NaOH

Trypsin was measured by the colorimetric estimation of the
digestlon products of a sulphanilamide-azocaselin or azo-albumin
complex, 8

Trypsin concentration in resting duodenal contents
of Uganda children
{units per ¢ ¢ )

Controls (6) Kwashiorkor cases (10)
Age Age Concentration
No Concentration | No on
(menths) (months) | admlscien |discharge
7 24 24 41 24 35 19 5
28 12 17 42 18 15 22 5
29 i5 45 43 21 30 g5
30 36 15 44 38 35 25
31 42 13 45 30 70 14
32 18 65 46 15 35 85
47a 18 25 20
470 18 50 22
48 18 50 22 5
49 18 25 24
Mean 21 Mean 37 18 5
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THE USE OF CHROMIC OXIDE (Crz03) FOR THE DETERMINATION OF
THE DIGESTIBILITY AND ABSORPTION OF FOODS

by
Hilary M Dewey and B S Platt

It has been customary to determine the digestibility of foods
and the absorption of nutrients by the same procedures as are used
in *balance studles! These include careful collection of urine
and faeces for several days complete measurement of foods eaten and
the administration of a substance, e g. carmine, to mark the faeces
at the beginning and at the end of the test period The 'balance’
procedure 1s not altogether satisfactory because 'marking' of the
faeces 1s often imprecise If, however data on dlgestibility and
absorpticn alone are required, some less tedious method Is desirabdle

Chromic oxide (Cr203), sometimes known as ‘green tea', has been
used as an Indicator in digestibility trials in ruminants, It has
been applied to human subjects in an investigation by KreulaS of the
absorption of carotene and he affirms that no harmm was done to the
health of the subjects to whom the oxlde was administered chromlc
oxlde 1s s0 insoluble and inert that it seems unllkely that it could
be harmful, witich was a possible objection mentloned by Schnelderf
though he Informs us that he knows of no data to support thls view
Irwin and Cramptond found that recovery of ingested chromlc ozlde
from the faeces was substantlally complete They Investigated three
cethods of administering the Indicator {a) in single daily doses,
(b) in three equal doses during the day and {c) by feeding at each
meal 0 25g chromic oxlde per 100g of dry food The results found
by this *indicator method! for apparent digestibility of food were
sinilar to those obtained by the conventicnal balance teclniques In
adult humsn subjecls, mixing In the alimentary canal was So unifom
that sampling could be begun at the second defecation after oxlde

{11526)
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had deen glven A corposite sample from portions of the second and
tifth defec~tions was used for analysis though the results for each
portion separately were similar

Hitherto, wie chroniun in faeces had Deen determined as di-
chrgmate by a2 macro method A micro method for deternining the
chromiun is now described only small samples are needed for
analysis Iren 15 separated at one stage in the procedure and other
ninerals giving the colour reaction are likely to be present in
ampunts relatively 50 small as not to interfere with the deternina-
tion of chromium Furthermore, the {ntroduction of a micro method
mikes 1t possible to administer smaller quantlties of chromic oxlide
than those employed by other investigators

HETHODS

Administration of chromic oxido In trials made in the Gambla
{some results of the application of these methods are reported on
Page 163) the Indicator substance was always Intimately mixed with
the food It was found trat a complete mixing of the lndlcator
with faeces was only achleved on the third or fourth day after con-
tinuous administration of 'marked' food The altemative procedures
of giving single dally doses or divided doses, as Investigated by
Itviin and Crampton3 were therefore not used, as even greater delay
in mixing in the alimentary canal night be expected It should,
however, be noted that the subjects of the Canadian investigators
were normal - our trials were made on infants and young chlldren,
some of whom had disorders ot funcition of the alimentary canal

The main purpose of the investigations was to determine the
dlgestibllity of proteins fed in different amounts The dlet used
was compounded Irom rice, sugar and skimmed mllk powder The rice
wWas wa.hed, dried and ground into a powder in a hand-mlll and then
thoroughly mixed with chromic oxide by shaking in a large screw—
topped Jar The dry green mixwire was cooked as a porridge, sult-
able amounts were boiled for half-an-hour in salted ~ater and welghed
amounts were fed in three meals during the day The final concentra-
tion of chromic oxide in the dry dlet was 0 22 t0 O 33 per cent

Preparation of food and faeces for analysls Faeces were
collected for 24 hours when, usually on the third or fourth day, they
became uniformly green 1n colour All analyses were made on dry
focd and faeces The faeces, 1f not already acld, were acidified
Wl concentrated sulpnuric acld and drled by leaving overnight in

a vacuum In a desiccator When dried they were ground ints a fine
powder

ANALYTICAL METHODS

For nitrogen the nicrokjeldahl method
Hoyers s ool as described by Kabat and
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THE USE OF CHROMIC OXI1DE (Crp03) FOR THE DETERMINATION OF
THE DIGESTIBILITY AND ABSORPTION OF FOODS

by
Hilary M Dewey and B § Platt

It has been customary to determine the digestiblility of foods
and the absorption of nutrients by the same procedures as are used
In 'balance studies? These include careful collection of urine
and faeces for several days, camplete measurement of foods eaten and
the administration of a substance e g carmine, to mark the faeces
at the beginning and at the end of the test period The 'balance!
procedure 1s not altogether satisfactory because 'marking® of the
faeces is often imprecise If, however data on digestibility and
absorption alone ire required, some less tedfous method 1s desirable

Chromic oxide (Crg0g4) sometimes known as 'green tea', has been
used as an indicator in digestibility trials In ruminants, 1t has
been applled to human subjects in an investigation by Kreula® of the
absorption of carotene and he affirms that no harm was done to the
health of the subjects to whom the oxlde was administered Chromic
oxide 1s so Insoluble and Inert that it seems unlikely that 1t could
be harmful, which was a possible objectlon mentioned by Schnelder®
though he Informs us that he knows of no data to support this view
Irwin and Crampton® found that recovery of Ingested chromitc ozide
from the faeces was substantially complete They investigated three
metheds of administering the indicator {a) In single dally doses,
(b) 1n three equal doses during the day, and (c) by feedlng at each
meal O 25g chromic oxide per 100g of dry food The results found
by this tindicator method! for apparent digestibllity of food were
similar to those obtained by the conveptional balance tecimiques In
adult human subjects, mixing in the alimentary canal was so unlform
that sampling coculd e begun at the second defecation after oxlide
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A CHAHGE OF HAIR PICMENT OF MALHOURISHED CHILDREN
REVEALED BY PAPER CHROMATOGRAPHY

by
J HNagchaudhuri and B S Platt

Alteration in the colour of the halr is racognlzed as one of
the features of certain types of walnutritlon and is accepted as a
characteristic of the kwashlorkor syndrame Hitherto no report
has been made on the nature of the change of the nalr pigment

The demenstration shows by paper chromatography that the pignent
from the fredt or tan-coloured hair of ralnourished Gamblan children
vehaves differently from the pigment of nofmal black hair of the african
or Indian subject, or the ‘Ted! {zubum or ganger) hair of the
Furopean or the black halr of the hooded rat Ut in a sinilar
Fenner to those extracted from halrs oaldized with hydrogen peroxiae
or exposed to ultraviolet light Plgnent with behavicur like that
of red Canblan halr could be obtained from the hair of hooded rats
on a low protein dlet (7 per vent casclin) or on & nethlenine geficl-
snt dlet (7 per cent arachin), or at 1 “ich rrotcin dlet (16 per cent

caseln) when the animals on this last dlet were exposed a long time
to ultraviolet light

The method used to cbtain plgnent was as follods

¥alrs ere vashed with alcchol «nd ethor several tire~ and dried
to Temove grease and O 2 to 0 3g of each sample of dried hair

was Introducea into Pyrex anpou ]
M ¥ poules 15cn long and 1cm internal

The plgment was extractad b; C
2d by a modiflcaticn of Arnow's
me thod 1 TWo to Zml of O it NHCI was added to each sample anu
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Micro-determination of chromum 1n faeces The chromium 1s
oridized to chromate with an alkaline fusion mixture and fomms a
magenta-coloured compound with diphenyl cartazide which is estimated
photometrically

Reagents  Potasslum dichromate AR, Stock solutlon 0 G656¢ per
litre
vorking standard dilute £ 100, 1ml = 2ug Cr

Fusion mixturex 25g sodium carbonate AR
1g potassium chlorate AR

Sulphuric acid AR 25 per cent

s diphenyl carvazide O 25 per cent in 95 per cent ethyl alcohol,
frechly made each time#

Dry ashing and fusion Twenty to 40mg dried faeces are welghed
in platinum crucibles and dry ashed with 11ds on 1n a muffle furnace
at 525 to 540°C for 40 minutes The ash should be greylsh-green or
yellowlsh with no black spots of carbon If this temperature range
i1s exceeded the ash may sinter and losses occur About 200mg of the
fuclon mlxture is added and the ash fused over a low flame, whilst
the crucible 1s gently swirled, and heated to red heat for about two
minutes

Tne platinum crucible when cool is placed In a beaker, distilled
water 1s added and the beaker heated to disintegrate the salt cake
The crucible 1s washed well with warm distilled water and the solution
filtered from ferric oxide and other insoluble residues The fil-
trate is made np L0 250m)

Into each glass-stoppered tube, marked at the 'icml level!,
1 gml of the filtrate s poured Half a milllligre of 25 per cent
sulphuric acld is added to bring the pH to 1 5 to 1 8 Distilled
water 1S added to bring the volume up to about oml , then 0 Eml of
the diphenyl carbazide reagent 1s added and the volume 1s made up to
the mark with distilled water The tubes are shaken very well and
the optical density read at 543mi agalnst a reagent blank in cuvetles
of lcm dlameter 5 to 15 minutes after adding the reagent

Sensitivity O 005ug Cr/ml final solution
21g Cr glve an optical density of 0 09
The solutlon follows Beer!s law up to 10Mg Cr

2
ve used the mixture recormended by Dingwall Crosen and Beans!
* Kgngger Cahnmann and Bisenl state that this miZture attacks the platinum
erucible censiderably ond they recormend a mixture of sodium and potas—
fun carbonate in molecular proportions vhien has a loser fusion tempera-
.V'Jlre 200ng carbonate miXture and 20mg potassium chlorate are added to
the ash residue

11c anhydride AR 1S added the solution will keep for
? grwgnﬁrnﬁegfxeplx“g?lgemwr The solfd reagent should also be kept in

the refrigerator

(11926)
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DISCUSSION

Professor JACGUOT sald he would like to make three ccrments on
the conclusions in the paper by Dr Dean {see page 78}, In raking
these comments he was quoting figures fron nemory but although these
might not be precise, they were certainly of the right order

Referring to Dr Dean's suggestion that methlonine deficlency
might be the cause of kwashlorhor, he drew attention to the need for
considering the relative amino-acid requirements of a young growing
organism and of adults in equillbrium From the results of the work
of Mitchell, Albanese and others, the following ratios for lysine and
methionine could be obtalned. taking tryptophan as the unit, the
ratio of lysine to tryptophan during growth 1s 5 and in the adult 2,
for methionine to tryptophan the values are 2 during groith and 4
in the adult, the ratio of lysine to methionine 1s therefore 5.2
during growth and 2 4 in equilibrium In other words, 2 great deal
of lysine and little methionine are required for growth, while In a
state of equilibrium there is need for little lysine and more
methlonine Considering this, 1t 1s difficult to see why, 1f
methionine deficlency is the cause of kwashiorkor, thils 1llness attacks

children particularly, when it might rather be expected to affect
adults

He drew attentlon to the fact that analytical data for amine-
acids showed that the arount of methionine 1s the same in the protelins
of both milk and malze, yet Kwashlorkor occurs on 2 nalze diet and 1is
cured by milk. In tact, this ldentity of rethionine levels is
correct only if calculated on a protein basls, not when related to the
actual diet Besides this, the actual arount of a given amino-acic
is not, 1in Itself, of significance There may be a considerable
discrepancy between the level of an amino-acld and its metabolic
value Efflciency of amino-acids is not only a function of the
actual quantity present In the diet but also depends on an equilibrium
with other amino-aclds There is a synergism between all indispens—
able aming-aclds Therefore the efficiency of a given amino-acld
(such as methlonine) aepends on the degree of balance of all amino—
aclds In this sense there Is a great difference betieen the pro—
teins of nilk and maize The chemical method of Block and Mitchelil
makes possible a classification of proteins according to the percent—
age deficlency of a limiting factor This method makes possible the
recognition of deviations fron a standarad the greater the deviation,
The lower the value of the protein The following values are rela~
tive 0 milk and malze proteins and to an lmaglnary protein, 'Xf,
completely deficlent 1n one essentlal aming~acld

M1k Maize >
Methionine 3 3 3
Deviation from standard 10 70 100
Blologlcal value 95 30 o
Digestibility 95 80
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the ampoule was sealed off and heated for 18 hours in an oven at
1200¢C The extract was then collected in a centrifuge tube and
spun for a few minutes The supernatant liquid was filtered through
a sintered glass funnel and 2047 of the flltrate was transferred
1o strips {(12* X 1% - 30 Scm X 2 Scm) of Wnatman No 4 paper The
spots were dried The strips of paper were then developed for
25 minutes in a tank with a solvent consisting of equal parts by
volume of redistilled ethylene, chlorchydrin and 0 2N acetic acld
The strips of paper were taken out and air-dried The plement
obtained from normal black hair did not move on paper whereas that
from the red halr of the malnourished Gambian child moved (see
plate 52)

REFERENCE
1 Arnow, L E, (1938} Biochem J 32, 1281
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of the kind offered by Professor Brock. Further, twWo papers cn
the changes which occurred as a result of ralarla in well-nourished
Anericans described a siightly different pattern, there was a fall
in serun albunin and a rise in O=, A~ and Y-globulins, though the
latter was very silght The conclusion could te dra~n, however,
that there was continued liver dysfunction, and that was also the
concluslen reached by workers in the Belglan Congo These workers
nad alsp shown that at birth the mean diareter of the red blood cell
of Africen bables wis equal to that found in Europeans bdut that
later in life, with the change In the serun proteins, the mean dla-
reter of the red blood cells increased and their number fell

Dr  WJATERLOW agreed with Professor Holmes's description of the
tissues as being like a jJelly-fish Without actually having done
balances, be had obtained the sare lmpression from clinical observa—
tions on chlldren, namely, greatly improved health without any
increase in welght Referring to Dr Lindan's observatlions about
water-logging in rats, he said that, while this was quite possible,
neasurements an biopsies had fever revealed any {ncreased water
content He wondered whether Professor Davies could not check this
point from measurenents of post-morten tissues

Professor PLATT believed that examinatlon of muscle tissue
would reveal a greater element of 'jelly-fish' tissue than did the
1liver The Amerlcan research to which Dr Trowell had referred
had not included work on nitrogen output Horegver, the cases
involved had been subject to a few — up to ten = successive attacks
of malaria in a short period of tire and not to repeated attacks
extending during the 1llfetime of the individual and possibly affect—
Ing successive generatlons {as was the case in West Africa), the
pathological, blochemical and cytological changes in chronic malarial

infections might be expected to be different fram these of acute
infections

Tuming to the questlon of the regeneration of plasma protein
in subjects outside the tropical area, he referred to the wWork of
Kunkel and Ward® who had distinguished three groups of subjects,
undernourished, normal and nephrotic Experiment had shown that
when the esterase was destroyed by fluorophosphates the plasma
esterase content returned to different levels - low, normal and high
respectively The process In the last named was sinilar to that
described by Dr Edington, where the organism adapted itself to
Increased requirements of iron

The possibllity of modified blochemical mechanisms should be
borme in mind In the study of both infant and adult cases of ralou~
tricvion Subjects on low protein diet might go, as it were, 'into
low gearf, they might, as Sprinson and Rittenbergi had shown by iso~
tope (‘5N) studles, for animals and mah on low protein diets, utilize
some 20 per cent of nitrogen for the synthesis of protein Irom the

ammonia in the diet When the protein level was high ammonia
nitrogen was not utilized
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In this example the real efficlency of methlonire is shown to depend
on blologlcal value ang digestibility In the protein 'X' in which
the deviation from standard 1s 100, methionine would have no effect
i Vivo, 1t would have to be catabollzed and take no part in nitro-
gen metabolism In milk, the efficlency of methionine 1s calculated
thus 3 X 0,95 X 0495 = 2,7 and 1n malze the calculation is
3X08X0,3%072 From this it can be seen that, although the
actual amount of methionine in milk and malze proteins 1s the same,
1ts true efficlency 1s markedly different

Professor Jacquot referred to the breakdommn of enzymatic systems,
especlally the equilibrium between the groups =5-8-=~5~H It
kwashiorkor resulted from an upset of thls equilibrium, that is, from
the inabllity to transform the oxidized to the reduced form, it should
be possible to re-establish the oxidation-reduction equilibrium with
the help of glutathione, which 1s the 'redox' substance capable of
exlsting in elther ozidized or reduced form He wondered 1f anyone
had trled to treat kwashiorkor with glutathione and, 1f s0, what were
the results

Professor BROCK referred to that part of Professor Holres's paper
which dealt with the serum protein fractions of the blood A
characteristic pattern of low albumin and high Y~globulin had been
reported from many parts of Africa The explanation of the high
¥globulin might lie in the effects either of tropical parasitism,or
0t proteln deficlency in the dlet acting directly or through the
intermedlary of liver damage In Capetown the opportunity was pro—
vided to solve this preblem because the local Bantu African popula~
tion had never been subjected to tropical parasitism but had suffered
from the same dletary pattern of proteln deficiency as existed In
Central Africa Further, they showed the same pattern of plgmentary
clrrhosis He had used the same chemical technlgue as Professor
Holmes for comparative purposes, but had also checked it agalnst
electrophoresis The Y-globulin of Africans in Capetown was
distinctly higher than that of the Eurcpeans but distinctly lower than
that of Kampala Africans It seemed, therefore, that the high Y-
globulin of African bloods could not be attributed solely to parasi~
tlsm, but that probably both dietary deflclency and parasitism played
a part

Dr TROWELL concluded from Professor Brock's observations in
Capetown that further lnvestigatlion in non-tropical reglons would
give helpful comparisons

He was able to quote some observations on serum proteins made in
the Belglan Congo by the same chemlcal methods as were used by
Protessor Holmes in Kampala, they had been standardized by electro—
phoretic methods Normal Africans of different ages had been
examined for serum protein and red bloocd cell counts The result
showed that at birth the African came within the normal range mlx;i h
other races in both respects To account for the dlst.umanig wmc
occurred in later life and produced the characteristic low a“ulnms
and high Y-globulin content, would require more comparative figu.

{11526,
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of the kind offered by Professor Brock.  Further, two papers on
the changes which gccurred as a resuit of ralarla in well-nourished
Arericans duscribed a slightly differcnt patterh, nere was 2 122y
in serun albunin and a rise in &, R~ and Y-globulins, though the
1atter was very sijght The conclusion could te dravm, however,
that there was conginued llver dysfunction, and that was also the
conclusion reached by workers In the Beiglan Congo These worksrs
nad also shown that at birth the =ean dlameter of the red blood cell
of Africen bables was equal to that found in Europeans but that
jater in life, with the change in the serwn proteins, the mcan dla-
meter of the red blood cells increased and their number fell

Dr WJATERLOW agreed with Professor Holmes's description of tre
tissues as being like a jelly~fish Without actually having done
talances, be had obtained the sare impression from clinical observa—
tions ont children, narmely, greatly irproved health without any
increase in weight Referring to Dr Lindan's observatlons about
water-logging in rats, he sald that, while this was quite possible,
neasurements on blopsles had never revealed any increased waler
content, He wondered whether Professor Davles could not check this
point from reasurements of post~morten tissues

Professor PLATT belleved that examination of muscle tissue
would reveal a greater elerent of 'Jelly-fish' tissue than did the
1iver The American research to which Dr Trowell had referred
had not included work on nitrogen output Moreover, the cases
involved had been subject to & few — up TO ten ~ successlve attacks
of malaria in a short period of time and not to repeated attacks
extending during the llfetime 0f the individual and possibly alfect—
ing suecessive generations (as was the case In West Africa} the
pathologlcal, blochemical and cytological changes in chronic malarial

Infectlons might be expected to be different from those of acute
infections

Turning to the questlon Of the regeneration of plasma protein
1n subjects outside the tropical area, he referred to the work of
Kunkel and Ward® who had distinguished three groups of subjects,
undernourished, normal and nephrotic Experiment had shown that
when the esterase was destroyed by fluorophosphates the plasma
esterase content returmed to different levels - low, normal and high
respectively The process in the last named was similar to that
descrived by Dr Edlngton, where the organism adapted itself to
increased requlrements of {rol

The possibil1ty of modified biochemical mechanisms should be
borne in mind In the study of both infant and adult cases of malnu=-
trivion Subjects on low protein diet might go, as 1t were, 'Into
low gear!, they might, as Sprinson and Rittenbergi had shown by 1so=
tope (15y) studles, for animals and man on low proteln dlets, utilize
SOme 20 per cent of nitrogen for the synthesls of protetn from the

amonia in the diet When the protein level was high armonia
nitrogen was not utilized
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Professor BIGWOOD sald that the cruclal temperature for complete
inhibition of an enzyme system differed considerably from system to
system, In the case of dehydrogenases it was around 559C

He concluded that the answer to Professor Moncrleff's question
ias that, on the whole, changes in body temperature had probably but
little effect on the enzyme activity studied by Dr Waterlow, con-
sldering particularly the fact that he had measured resplration and
that the oxldase systems involved In that case were rather
thermostable

Dr TROWELL thought there was another aspect to Professor
Moncrieff's question children in fever were known to pass undigested
food in the stools That ralsed the question of knashiorkor symp~
toms in the presence of malaria or fever The work of Véghelyl In
Budapest and the American literature had shown that there was a
temporary aepression of the pancreatlc enzymes during infections
Tre clinical aspect was reluctance to eat When the fever subsided
the pancreatic enzymes recovered thelr normal activity, appetite
returned and the food was once again digested

Professor PLATT pointed out that Professor Moncrieff's question
had been directed to the effect of higher temperature directly on
the enzymes and not on the body generally He had observed that
during an attack of fever the digestibillity of proteln fell from
60 per cent to 40 per cent This reduction of digestibllity was
probably not directly due to the effect of temperature on the activity
of the enzyme itself so much as on the amount of enzyme available for
proteln hydrolysis

Professor FRONTALI observed that beside the nurcrous metabolic
studies of which they had heard and which had also been performed in
starchy food dystrophy, he would llke to draw attention to water and
salt metabollism in a disease whose maln feature was represented not
only by oedema but also by hydrolablility (alternate rapld gain and
loss 1n welght due to retention and loss of fluld)

With his collaborator, Dr Passaro3, he had obtained the lonogram
for 20 cases of starchy food dystrophy It was found that sodium and
chioride content, as aell as alkallne reserve and serum albumin, were
lowared proportionately more than potassium, which was slightly belos
normal, and the globulins were often Increased The total milli-
equivalents were reduced from the normal 150 to 185, ¢ 131 to 138

An lonogram constructed from the average data of 20 cases of
starchy food dystrophy compared with the ionogram of 20 normal infants
in Rome showed falrly proportional reduction of sodiur and chlorlde

e extracellular fluid, estimated by the sodium thiocyanate
mebhog, showed a very definite increase In normal mrantsf':}éﬁe
tracellular fluid was, on the average, about 20 per cent O -
b body 1 elght, In cases of starchy food dystrophy before trea
Ifxgrﬁlthg extracel'lular flutd s between 27 2 and 41 5 per cent,

(11926)
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while In the cases In which it had been re-estimated during dietetlic

treatment with 'protein milk' {t fell, wWlthout imrcdlately recovering
normal values, In 10 to 20 days

In starchy food dystrophy with consplcucus oedema therc was (a)
an lonogran showing a low value for the total milll-equivalent, 1 ¢
a hype-electrolytaeniz, and (b) an increase In extracellular fluid
from 1% to twice the normal arount Wnether the intracellular fluid
in these cases was increascd could not be detirmined and therefore
corparison with the jelly-*ish cannot be Inmedlately accepted or
dented In any case, the changes 1n extracellular fluid were in
falrly close agreement with the variations in body welght, and the
rapidity of these variations might perhaps be better cxplained by
gain and loss of extracellular rather then of Intracellular fiuld

Professor GYORGY sald that he had been puzzled by the peripheral
ratly infiltration seen in kw.shiorkor and un.riblguously derenstrated
by Professor Davies A low protein diet should lead to a centri-
lobular fatty infiltravion He could find no reasen for its location
elsewhere The explanation might possibly be found in the endccrine
factor the fat-mobilizlng activity of the anterlor pltultary could
lead to peripheral {nfiltration

Another difficulty arose over the two preventlve factors men—
tioned by Dr Lindan in connectlon with the production of experimeital
liver necrosls, they were cystine and vitamin E Fronm the final
fall of glutathione 1in necrotic liver it would be thought that cystine
was a more effective preventive than vitanin B In fact that wes
not so  vitamin E was superior in that respect Did Dr Lindan
copsider that cystine deficiency was responsible for the final drop
in reduced glutathione found in necrotic liver?

Dr O LINDAN replied that the dietary protein deficlency deter—
mined the reduction of the GSH in the liver The GSH of the 1iver,

however, could not fall below a certain level even in anirals given
a protein-free dlet

It was held that when so-called 'dietetic necrosis! developed,
the final fall in GSH found in necrotic liver was a general finding
connected with the death of the liver Pead 1iver cells left In a

éz:ltnhg body contained very little GSH, irrespective of the cause of

Wrat he had wished to polnt out In his paper was that the level
of liver GSH was a falrly sensitlve indlcator of 1iver darage
example necrotlc (dead) liver of rats contalning very little GSH,
cne-tenth of 1ts normal value, no glycogen and no ascorbic acid,
st1ll contained large amounts of chollnesterase

For

R Professor MAYNARD recalled the nitrogen balance studles rade by
rofessor Platt and Dr Patwardhan He himself had cone similar
‘;ork both with animals and human beings in various parts of the world
neluding China and Central wrerica, he thought that data obtalned
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from studles based on llberal Morth Anerican diets should be treated
With reserve waun It ca~e to other races and different corditions

Professor Platt had deronstrated the larger nitrogen storage per
kilogram Intake of prote:n in the African than in the American child
"hat suggested a higher degree of efficlency in protein utilizaticn
Ir vas probable that In the African child, who had earller been d nled
2 high nitrogen intake, the higher utilization .as necessary for the
bullding up of reserves

He had no explanation to oifer for the s{tuation demonstrated by
Dr Patwardnan, in which the transitlon from veggtadle to ani=zl dist
1.d to higher output of nitrggen in the urea That observation
¢l allenged certain basic concepts Perhaps further smudi.s should be
made of quantities of amino-acld required per }l1logram body weight for
Africans and Indfans, they mlght be different for dlfferent races

The indlcator method used by workers In Africe and Indla ~as also
used in the United States, 1t was found to be a .ufficlently accurate
w2y of deterrining digestibllity without resorting to comparisons of
Iood 2nd faeces

Professor Holmes had experienced the sanme difficulty as
Dr Patwvardhan in accounting for nitrozen retention Could 1t be
lost through sweat? He dld not think so Was 1t subjected to
bacterlological action and passed per rectum? It could soon be szen
that the suggestlon was absurd He could only Suppose that as nltro-
Zen went in, something else, water, or perhaps fat, came out  He
could not accept Dr Patwardhan's simpliffcatlon that true nitrogen
retention uid not ocgur Unless the methods of investigation were at
fault, retentlion was indisputable

Dr PATWARDHAN s<id that 1t was not a question Of contlnucus
retenrion, but of voriation in urinary nitrogen output  the outpub
was smallcr on a vegeteble protein diet than on an anime]l protein diet
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Chasrran  Prafessor A. Raou)t

FOOD CONSUMPTION IN THE GANBIA
by
B § Platt and M W. Grant

The pattern of foud consumptlion in the Ganbia 1s conditioned by
two major factors, {a) lnadequate total supplies resulting ina
Thungry season' which occurs In the perlod before the nes season’s
crops rature, and (8} a leng dry season during wnleh fresh fruit and
vegetables become very scarces In one possibly important aspect,
the Ganbian dlet differs from the usual African pattern tlre staple
food, providing some 80 per cent of tre total calarles, 1s not con-
stant throughout the year but may be any one of half-a—dozen different
cereals, depending on seasan and supplles.

The agricultural year opens In April with the clearing and
vurning over of the land that is to be tilled No start can be prade
on preparing the soll until the rains come, as quring the seven to
elght dry months it has become tgo hard for the primitive hand hces
to make any lmprassion Qnce the raims begln ~ which may de any time
petween mid-My and nid-June — the heavy work of preraring the land
for the new crops rust be done as quickly as possible« Even then,
nowever, the 501l 1s only easlly worked with Irimitive hand tools ta
the depth of a few 1nches, and ridglng 1s enployed to provice 2
deerer layer for the roots of those plants which need it.

Rice (fryza sativa) cullvation is particularly depPerdent on the
ralns as irrigation is not practiseds The river is tldal for a
consliderable distance, not until the waters are well swollen by the
ralns 1s the down-flow of fresh water sufficlent to [revent sakt
water spolling the rice crops in the niddle third of the rivers By
that time, however; tre short agricultural season 1s well advanced
and 1t is tog late for sowing seeds  Rice 18, therefore, ralsed rirst
in nureerles and then the young plants are transferred to the flooded
river banks when the water there has lost 1ts salty taste. Thils
crop 1s cultivated almost exclusively by the Women and 1t 1S unfor-

turate that it requires this extra time-consuming process as the
rarq encugh pressed with routine duties 7 ere

The fect that the agricultural seasen is so shar
reans TMAU everyone — Ien, wiran and children - mst 5gk1;§1;;:0 and
as fast as they can to ensure a reasonable supply or food for the
following year This 1s the seasan at which the calorie shortage
1s nost severely felt, as food stocks from the previous year are
running very low and there is no time to search for supplerentary
fowds In the bush.  Even when food 15 available, however, the women
are usually too busy in the fields and £oo tired when tne; return
howe at night to do the usual amount of rewnding and cooking
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Snacks are occaslonally prepared and eaten in the fields but
1ittle Is avallable until later in the season Then, as the
waters recede from the rice flelds, crabs, small fish and baby
crocodiles are often caught and cocked on the spot, Before this
time, the villagers aprear frequently to work the whole day through
with no food until the evening

A very young baby accompanies its mother to the flelds and is
an additlonal burden to her as 1t must be carried on her back while
she works, older bables amd toddlers are left at home in the care
of girls about elght to ten years old, who are not yet strong enough
to be much help on the land There Is little doubt that these
young children also go for hours at a stretch with very little food,
or even none at alls This season — the beglnning of the ralns -
Is also marked by a great increase In malaria and other parasitic
infections and is the time when most deaths occurs

In the second half of the rainy season calorle intakes remain
low, and may drop below 1,000 Calories per head per day if the
quick maturing crops such as maize (Zea mays) and tindo (Digitaria
exilis) fall, but there is a plentiful supply of fresh green leaves
and the people have tlme to collect wild bush foods to eke out thelr
home supplies Energy requirements are less, as the main agricul-
tural occupations are confined to weeding and guarding the growing
crops

Harvesting and carrying back the grain to the villages are
further heavy tasks which occur towards the end of the year, but
more food is certainly eaten at this time Pumpkins (Cucurbita
spp) ard fresh maize cobs, which require very little preparation,
are popular and the wemen and children prepare an attractive snack
by parching grains of new rice in a dry pot and eating them without
further cooking.

The turn of the year 1s the time when the diet 1. mest satlis-—
tying Tomatces (lycopersicum spp ). okra [Hibiscus esculentum)
various leaves, and groundnuts (drachis hypogaea) are all plentiful,
and the amount of grain eaten is only limited by the thought of
another hungry season looming ahead Physical activity 13 at a
minimum except for those familles which have cotton to harvest and
spin

By March the dlet 1s decidedly poor, although calorle intakes
may be higher than in the autumn, meals consist almost entirely of
cereals and a few groundnuts, no fresh materlal being avallable apart
from a few bush fruits which are eaten mainly by the children
Mangoes (Mangifera spp ) and pawpaws (Carsca papaya) weuld be a
great help at thls season but, so far, few famllles possess these
fruit trees although the frults appear to be well enough 1llked

The main cereals grown are bulrush millet (Pennisetum Spp )

guinea corn {Sorghum spp ) and rice Rice is also imported but
this 1s, unfortunately, usually highly milled grain and increases the

(119P€}
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risk of beriberi in this predomirantly ceregl-eating comrunity
Malze, findo and Jajeo (Acrocera amplectans) are grown in small
quantitles for use In the hungry season before the maln crops have
matured, the maize being eaten almost entirely as corn-cn-the-cob,

Table 1 sets out the frequency of use of different foods In
compounds surveyed 1n Yoro Ber! Kunde in 1945-68, and In Genierl In
1949, The greater use of rice by the Genieri villagers, in prefer-
ence to the older staples, is an lndication of thell higher degree
of sophisticaticn This 1s also reflected, though still on a very
small scale, In thelr greater use of sugar and thelr lesser use or
tolingo, a traditional prefaration from fermented locust beans
(Parkia filicosdea)s It ls belleved that the Yoro Berl Kunde
dletary pattern is more typical of Garblan villages in general than
the Genleri one, though the latter is possibly more llke those of
villages near the town of Bathurste

Table |

Frequency of use of different foods
Number of times used in the course of one year

Yorc Ber!l Kunde Genlerl

Rice 243 802
pennisetum millet 237 114
Sorghum 241 28
Malze1 49 3
Findo 14 14
Bacbab frult - 260
Cassaga tuber 3 31
Nette rarely 36
Groundnpts 394 552
Toling 89 45
Peas and beans 3 1
Fresh green leaves 310 @
Dried vpactab leaf 51 128

kra 205 17
Tomatoes 55 174
Pumpkins 14 4
Peppers 27 -
onions 4 10
Fresh meat 89

Dried meat 30 25
Fresh fish 5 123
Dried fish 28 278
Hilk 34 4
01l

Sugar 2 &
Honey 4 1

! Digrtaria exslis
2 the yellaw powder In Parkia pods
3 termented Parkia seeds
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The calorle value of tha dletarles recorded in different com-
pounds at different times of the year ranged from 1,240 to 2,760 per
head per day In YOro Berl Kunde, and from 1,083 to 3,243 In Genlert,
cereals and groundnuts together supplied approxirately 90 to ¢5 per
cent of the total calorie intake.

Table 2 shows the estimated average calorie and nutrient intakes
in the two villages, for Yoro Berl Kunde from September 1845 to
July 1946, and for Genierl from January 1948 to December 1949

Table 2
Average Calorie and nutrient intakes per head per day

Yoro Berl xunde Genler!
Caleoriles 1,934 1,764
Protelns, g 53 50
Fats, g 21 37
Calcium, mg 260 382
Iron, mg 19 7
Vitamin A, 1eUe 62 3
Carotene, mg 240 2.0
Ascorblc acid, mg 28 41
Thlamine, mg 1.8 1.0
Riboflavin, mg 046 05
Nicotinlc acid, mg 15.8 183

The raln differences are due to the greater use of milled rice
and groundnuts in Genferi, this ralses the Intake of fat and nico~
tinlc acld but depresses the iron and thiamines The main sources
of calcium are dark green leaves, particularly those of the ‘pagbab
tree (Adansonia digitata), and rish boness This second source was
of minor importance In Yoro Beri Kunde, where fish was seldom eaten,
but was of conslderable impcrtance in the Genleri dletaries

Rivoflavin intakes may be a little higher than the figures
glven In table 2 The local method of preparing grain results In
early germinative changes taking place and these certalnly seem
to increase the amount of Bz-complex vitamins present, but a more
detalled study 1s required to determine the extent to which they
are increased.

There are rany traditional ways of processing foods which might
be expected to enhance thelir nutritive value a separate communi-
catlon (page 271) deals with the extremely Wldespread practice of
ferrentation by yeasts, moulds and autogenous enzymes, the full
significance of which 1s not yet lmown

(1126)
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The main sources Of protelns are cereals and groundnuts. The
more concentrated protein foods, such as r at and fish, are scarce
and erratic in supply Host Moslem familles try to have milk
during Ramadan but use 1t little or not at all at other times of
the years Cattle~owning Fula families certainly use more milk but
yields appear to be low and there 1s an undoubted dirficulty in
rearing the calves if much milk is taken for human consumption

Questioning of women in the villages ellcited the information
that an attempt would be made to cbtaln goat!s milk for an infant
whose mother was unable to feed 1t herself, but it was not considered
necessary for other children to have anything but ordilnary family
meals once they were ready for solld food Breast feeding s nor-
mally continued for elghteen months to two years, supplementary
feeding starts with a little cereal rap 'when the child can sit
upright by itself' and more solid food is given 'when 1t reaches
out a hand to the calabash at meal times! The practlce, common in
East and Central Africa, of giving starch paps from a very early age
does not appear to be Drevalent in the Gambla.

There 1s, however, the usual difficulty of providing a suitable
diet at weaning time, Quite apart from the question of the biolo-
glcal value of the proteins in the foods that are avallable, the
protein calcrie ratlo in the typical Carbian dlet 1s too lew to
sustaln a good rate of growth in the young child, and the -Lantity
that would have to be eaten to supply enough essential aminc-auids
would be beyond the physical capacity of 1ts stomache For the same
reason 1t Is difficult to devise adequate dlets for pregnant and
lactating women without increasing the bulk and the total calories
far beyond their needss In practice, Of course, the amount of food
available 1s often not enocugh to meet even normal Tequirements, and
the peesibilit/ of supplying the enhanced protein needs of the
fvuinerable groups' is very slight indeed



230 DIETETICS ~ commumnications

INFANT FEEDING AMONG THE YORUBA OF {BADAN
by
D Ba Jelliffe

Ibadan, the principal town of Yorubaland in Western Nigeria, 1s
made up for the most part of crowded, crumbling, unhygienic mic-brick
buildings and has an estimated population of about half a million
It has been the site Of an African town of considerable size for over
a hundred years, and it s at present Important as the centra of the
cocoa growing region of Nigeria The vast majority of the inhabi~
tants are Yoruba, and all mothers and infants in the present survey
were of this tribe

Yoruba diet, admirably outlined by Bascem!, contains very little
animal protein, and this is especlally so among the poorer vanen of
Ibadan town There are usually no special foods reserved for preg-
nant women or lactating mothers, although, according to Onabamirod,
in sore villages in Yorubaland edible snalls, African mudfish and
palm wine are particularly kept for them This certainly does not
appear to be so in Ibadan town 1tself, as has been emphasized by
Woodrut1l® wno found that 1t was unusual for pregnant women in Ibadan
to have more than two to three ounces (57 to 85 grams) of anlmal pro-
teln a weed, while many only have about one ounce

In the present Investigation, all the mothers were pool, hardwork—
ing and ill-nourished They were usually responsible for thelr owl
upkeep, worklng as pstty traders, or on small farms or plots outside
the town All were almost completely illiterate and uneducated,
such spphistication as they had belng of a very superficlal charactery
frequently acquired from 1ittle understoed and often misleading adver=
tlsenents A superstitious attitude to 1ife was universal, as ~as
reflected by a recent examination of over 200 consecutive infants in
the outpatient department when more than 75 per cent were found to
have at least one amulet or charm round the neck, arm or wrist

The present paper is an attempt to outline the current practice
with regard to infant feeding among the Yoruba of Ibadan It cannot
be contended that the rindings necessarily apply to other parts of
Yoruvaland, Iin fact this seems unlikely as In smaller, remote settle~
ments one finds, as might be expected, a closer adherence to tradition,
and also there 1s considerable variation in different districts and
among other divislons of the Yoruba tribe (e g the Egba of Abeokuta)
The present findings can, therefore, only be regarded as a mixture of
facts and impressions collected during the last four years actually
in Ibadan town

Feeding durlng the first few weeks When a Yoruba child s bom
the cord 1s severed as soon as the placenta has been expelled Liga~
ture with a length of thread 1s sometimes effected, and dressings
with coconut oil and charcoal, or palm oil are applled Following
this, the baby is bathed in a lukewarm herbal bath and then oiled

(11926)
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Newt, according to Onabamiro?, the infant 1S exercised somewhat stren-
uously - the grandmother or old woman in attendance throwing 1t up
Tfor a dlstance of about two feet fran her hands and grasping 1t by
the arms as 1t falls’ This is repeated two or three tines, follow-
{ng which the baby is gently swing by each leg and arm in turn,

Following thls preliminary treatrent the first feed 1s glven
This consists of 'agdo~omo!, a herbal decoction prepared from an
elaborate and probadbly variable mixture Of barks, roots and dried
leaves This 1s given to the child by forced hand-Ifeeding, as 4111
be described later The correct volume of the feed is assessed by
the degree of abdominal distension produced

The breast 1s glven immediately after the bath and the sgbo feed
Thereafter, during the first few days, a&bo 1s given three times daily
at approxinately 6 an, iZnoon and 6 p Breast feeds are glven
after eacn agbo feed and in addition whehever the baby crles or shows
silgns of discomfort Water, as such, i$ not glven for the lirst 30
days or so

The pharmacological actlen of aghbo, if any, 1s unknown, It has
been suggested, with no evidence, that it may contaln an antl-
malarial substance Agbp tervainly seems bo have a laxative actuion,
and some preparations occasionally produce severe diarrhoea

Breast feedlng Feeds are glven 'on derand' frem the first day
onwards *+ Elther breast 1s used haphazardly and the child 1s .uckled
in any position, even while slung on the rother’s back as she walks
along, the baby being able to reach the long, pendulous breasts
through the axillae Lactation, at least early on, ls always adequate
and often hyperabundant, two small calabashes belng tied to the brezsts
to collect the overflow  No case of inadequate early lactatlon aas
been seen 1n the last four years, and breast feedilng 1s always carried
out without difficulty unless some locdal conditlon such as mastitis
or & breast abscess, or a severe general dl.ease, prevents 1t

The length of time for walch African bables are breast fed has
been variously estimated by different obserivers It 1s difficult to
assess accurately In a very changeable, frequently unco-cperative
population, especlally as ages are rarely Known exactly There 1s,
nevertheless, general agreement that African bables doscontinue to
have breast feeds for several yearls In order to clarify the posi—
tion among Yoruba children, 208 consecutlve Infunts of knoan age were
observed in the Infant welfare clinic All were cetween the agas of
one month and tWo years In every chi.d, breast feeding was being

contimied, although in the older groups other foods vere also belng
glven, as will be discussed later

% The recent trend in Infant feeding in Europe and imerica 1, COWerds this
“ﬁé’;?itif’sné‘é{ga‘:"ggg by“mmckéhnim obogTvers, including Illiagso-th 3
al v € sho/m thal the ma)ority of bables automat
adjust themselves to six or seven dresst feeds gauy macieally
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Arounts of milk expressed fron breasts of
Yoruba riothers nursing snfants 8 to 14 ronths old

Age Amount Diet of
Case No, (months) (per 24 hr,) intant
oz g
1 8 10 284 Breast milk only
2 14 1z 340 Breast milk and
majze gruel
3 g 11 312 Breast milk
4 12 7 198 Breast milk and
maize gruel
5 12 4 13 Breast wllk and
maize gruel
&
Twins 9 14 397 Breast milk
7

It is a cormonplace that in troplcal Afrlea premature bables ang
those whose mothers die curing labour stand little chance of surviving.
Unlike the traditional attitude of the Ibo of Eastern Nigerla, twins
are welcomed among the Yoruba O0dodua, mother of the gods and the
goddess of fertility, 1s generally represented as 2 mother nursing
wwins However, the additional hazard 1s emphaslzed Dy the results
of the writer's observation In Ibadan of fourteen sets of twins for
the first nine months of 1ite In ten of the familles, at least
one of each pair died and, In somé cdses, both bables In this con-
text a curious and previously undescribed conditlon may be noted
This 1s known in Yoruba as 'dada' and is particularly cosmon in twins,
usually being seen In the weaker, smaller and more 1ll-nourlshed of
the two The condition 1s evident at birth and conslsts of long,
usually brown, rather fine hair which is Conspicuously twisted into
tight screwed-up tufts  The appearance 1s quite striking (plates 53,
54} As far as could be detected the parents did not exaggerate the
condition by curling the halr thenselves The whole picture becomes
even more obvigus when the child grows, as, according to Yoruba
custom, halr of this type must not be cut, combed or unravelled until
suitable propitliatlon ceremonles liave been observed, otherwise death
wlll result The cause of this condition 1s unknoen, btut 1t oniy
seems to occur In small, weakly malnourished infants The possi-
bility of 1ts being due to foetal malnutrltion must be considered,
slthough, In children whese halr {s not cut, 'dada! seems to persist
al least as late as the fourth jyear of 1life even 1f they have become
well-nourished by this time Ingeed, In surviving chfldren with
'dada' thils conditlion may cause confusion with the dyspigmented hair
df kwashlorkor, but 1t can e easily differentiated by the tight,
int rcurled, tufred appearance
VRN
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As, unfortunately, 1t 1s unusual for children to continue
attending the infant welfare clinic after the end of the second year
of life, and as the other age check of compulsory birth registration
1s not operative in Ibadan, it is only possible to make a rough
estimate of the age at which these Yoruba Infants cease to teke the
breast Onabamiro8 1s of the opinion that between two and three
years is the most usual period, although there 18 no absolute rule
and children older than this are seen occasignally at the breast
This view, with which the writer agrees, 1s supported by the fact
that the traditional Yoruba spacing between babies_is three years ,
and sexual abstinence is supposed to be practised for 27 months after
the birth of z chlld, which 1s more or less the time during which It
1s belng breast fed While this custom is certainly not now so
widespread, there seems good evidence that It is still commonly
practised, and in some cases it {s enforced by sendiﬂg the nursing
mother to 1ive with her parents for this perlod

The effect per se of prolonged lactation on the mother!s health
and, In particular, on her nutrition, 1s virtually unknown  Cer-
tainly it 1s remarkable that more evidence of maternal protein
deficlency is not seen In addition, such Investigatlons as have
been made have shown comparatively little alteration in the composi~
tion of the milr secreted by these late~lactating and inadequately
nourished women, although 11ttle work has been undertaken and that
has been mainly on the cruder elements such as protein and fat In
Ibadan, recent analyses of breast nilk from 76 Yoruba nursing mothers
showed an average proteln content of 1 04 per cent (range O 59 to
1 76 per cent) which compares not unfavourably with recent flgures
from better fed parts of the world The length of lactation in this
group varlied from 1 to 36 months No evidence could be found of 2
decrease of proteln content with length of lactatlon®

N While it 1s quite possible that breast milk may become quallta-
tively deficlent In late lactation (e g in vitemin content and azine-
acid composition) quantitative detericraticn is more 1ikely As
will be apprevlated, under African conditlicns this 1s arericult to
measure, as motgers would certalnly nelither understand nor co-
operate Recently, however, seven infants, including one pair of
twins, were admitted to the ward suffering from gastro-enteritis,

for which prelimina: starvation was required for the first 24 to

48 hours During thiis period the breast milk was fully expressed
Eﬁ daily output measured ard although the

are only approximate they nevertheless

may become very small, passibly quite

every three hours and t
tigures shown in the tabld\
indicate clearly that ylelds
early on
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In the whole group having mixed feeding the following foods were
being used with the frequency indicated  gruel made from malze (Zea
wacys), 160 per cent, botled yam (Dioscorea spp ) and porridge made
from yam flour, 40 per cent, bread, 30 per cent, boiled rice
(Oryza sotiva), 20 per cent, gruel made from cassava meal (Nansnof
utilissimaf, 12 per gent A few bables were being given beans and
gruel made from guinea corn (Sorghumvulgare], the latter being con-
sidered a particularly good, but expensive, food for weakly or con—
valescent children Oranges (Citrus ssrensts), pawpaws (Carica
papaya) and eggs were very rarely used and 1n no ease was meat or fish
belng glven, In almost gvery instance, maize gruel was the rirst
food given, followed by other starchy pastes and then by actual sollids
Traditionally ameng the Yoruba, children are not glven solid foods
witil 0o upper and twWo ower lncisors have appearad Two 0f the
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When a Yoruba mother dles during labour, the baby 1s suckled by a
relative or occasionally a neighbour, professional wet-nurses being
unknon Usually these women are already lactating, but sonetines
1t seems certain that lactatlon 1is artificlally induced In Ibadan
numerous examples have been noted In the last four years, although it
must be conceded that the actual perlod of onset of lactatlon has never
been clesely observed However, lactating women have been seen whe
had had no children of thelr own for up to 12 years previously, several
of whon had indeed passed the menopause However, all had hed children
of their owm The rethod used to initiate lactation consisted of
putting the baby to the breast, bathing the breasts with a brew of
mixed herbs and drinking native herbal medicine

Very occaslonally attempts may be made to feed motherless new-born
bables in thelr homes using dried cow's milk These attempts are
rarely successful, gastro-enteritls, marasrus and death following
almost inevitably The elaborate precautions of bolled water, clean
bottles and correct formula strength are impossible under African
living conditions in Ibadan

Weaning As has been stressed by Brock and autretZ in thelr
recent survey of Rwashiorkor in Africa, there is a conslderable degree
of uniformity in the dietary pattern and rethods of weaning employed
throughout tropical Africa Nevertheless, as they say, much more
detalled information s required from different areas, and the follos-
ing attempt has therefore been made to Investigate the practice of
weaning as seen in Ibadan

Owing to the lack of any accurate measurement of time by local
mothers, 1t was found to be useless to question them as to when thelir
children had been weaned in the past QOccaslonally reasonably
accurate dates could be fixed, when suitable time-marking incldrnts
could be recalled, such as 'last year during the time of the salt
shortage' or 'two Ramadans ago', but thls was exceptlonal The prod-
1em is further complicated by the fact that the Yoruda month 1s lunar
In view of these difficultles, the mothers of 208 Infants of ages
varying from 1 to 24 months were questioned and observed 1n the Infant
welfare clinic to discover what in fact the children were eating 2t
the time of examination By subdividing these 1into three-ronth age
groups, 1t was possible to find out when solld and seri=solld food 1as
peing introduced into the dlet In 14 per cent, supplementary food
was introduced between the ages of 4 and 6 months, while in the 7 t0
9 month age Eroup 45 per cent were having food other than breast milk
From the age of 10 to 15 months about 80 per cent, and from 16 to 24
ronths, 100 per cent were taking solld or seml-solld foods {r1gure 1)
As has been noted previously, 1n every case this was in addition to

preast milk
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Fig 1 Percentage of children (n different age grougs having solid or
semi-sol1d food

In the whole group having mized Teedilng the follawing foods were
Deing used with the frequency Indicated epruel made trom malze (Zea
reys) 100 per cent, boiled yam [Dioscorea spp ) and porridge made
from yam flour, 40 per cent, bread, 20 per cent bolled rice
(Oryza satwva), 20 per cent, gruel made from Cassava meal {Yaninot
utilissima), 12 per cent A Tew bables were belng glven beans and
gruel made from gulnea corn (Sorghunmvulgare), the latter belng con—

Sidered a particularly good, but exXpensive, food for weakly or con—
valescent chlldren.

Oranges (Cstrus sirensis), pawpaws (Carico
popaya) ana €E8S were Very rarely used and In no case was meat or fish
being given In almost every instance, malze gruel was the first
food glven, followed by other starchy pastes and then by actual sollds
Traditionally among the Yoruba, children are not given solid foods
Wntil two upper and two lower inclsors have appeared Two of the
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foods menticned, rice and bread, are gqulte new to Yorubaland They
are mich less used cutside the large towns but they are an indf{cation
of the way local diet 1s belng modified by foreimi foods

During the first two years of 1ife, 1little 1s glven besides
breast milk and the various starchy foods already mentioned, although
older infants may have a valuable dab of vegetable stew from the
corrunal pot Frults are rarely given, and of these pawpaw 1s
certainly the moot common Palmwine 1s never given except medl=-
cinally Once the Yoruba child {s quite off the breast, he gets hls
share of the famlly stew and his diet 15 thereby improved although it
still remains predominantly carbohydrate In nature No special foods
are prepared exclusively for chlldren

Certain foods are consldered to be unfit for, or actually ham-
ful te, Infants Bweet things such as sugar are thought to produce
diarrhoea and *jedl Jedi', or protrusion 0f the anal mucosa during
defecation which, although an apparently harmless incideny, seems o
worry Yoruba mothers very mich and is one of the commonest minor
reasons for attending infant welfare clinics Meat is thought to
preduce worms 1f eaten before the age of two years or so, plantalns
and oily or peppery dishes are considered to be too Indigestible
Eggs are suspected of causing diarrhoea and, 1f eaten too often, of
possibly making the child become a thief later in 1ife

In Ibadan, infants are quite often fed with a spoonm, but many
poorer mothers still use forced hand-feeding Water, maize gruel
or other 1iquid food 1s poured from the mother!s cupped hand or from
a gourd onto the side of the infant's face Tather than into his mouth,
while the child 1s pinloned across the mother's knees with his head
down During this procedure choking always ogcurs and food may pass
into the respiratory tract The possibility of this resulting in
bronchopneumonia has been emphasized by Smithil, who found histo~
logical evidence of cellulose foreign bodles at the centre of pneumonic
patches at post-mortem examination of Nigerian infants In Lagos
According to Onabamiro8, in more old-fashioned familles 'tongue—
feeding! 1s still practised In this, the mother chews the focd Intd
pulp and then transfers it to the baby's mouth with her tongue

Artificial feeding Fresh cow's mllk 1is uncbtalnable, wnile the
present type of goat Kept in Ibadan is not milkable and, as far as
the writer could discover, the ldea of drinking goat's milk Is
repugnant to the Yoruba

Investigation of the present group of 208 infants showed that the
surprisingly high figure of 13 per cent of the total were taking, or
had at some time taken, prepared cow's milk in one form or another 4
A few were having condensed milk, while the majority were having drie
milk This was usually the !full-cream' varlety and occasiona].%y
Thymanized?! However, further enquiry showed the situatlon to 1e
far less satisfactory than might at first be assumed gescigﬁ ng
of the mothers showed that few had any real idea of 1;;": uﬁ;eﬂ K er
should be given and the mjority did not appreclate T po
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was dried milk but thought that 1t was a sort of redlclne The
strength of formila used varied tremendously Feeding bottles were
seldon used Econcnically, it «3s qulte impossible for these rothers
to centinue giving even Infrequent feeds of Tartificlal' mili for long,
and 1t ney be noted that the cost of feeding a baby corpletely cn dried
nilk would take rmare than their total earnings

It rust be stressed that the —ajority of rothers tsually abandon
tgreificlal! milk after a very short while as they notice the constait
assoclation with diarrhoea vhich 1s procuced by using Inadequately
nmixed or contaminated milk or nilk of the +rong strength, It 1s worth
recalling that gastro-enteritis Is protably the main killing disease
in African infancy fAreificfal? milk, with 1ts present careless
usage and the extreme likelihood of dust and flyborme contaninaticn,
1s not an unmized blessing,

Dlscussion

The present survey shows that lnfant feeding in Ibadan fits into
the generally accepted pattern found In most of tropical Africa
Breast reeding is contlnued for at least wo years, stepplng usually
between the age of two and three Supplementary food is introduced
rather earlie~ than 1s usually copsldered to be the case 1n West
Africa, and conslists almost excluglvely of starchy paps Feeding with
preparations of cow's milk Is atterpted spasrodically by some, tut
continued by very few, and plays a negligible part In the infant's diet

The classical textbook mutritlonal dlsorders are rarely seen In
Yorubz children 1n Ibadan, Infanvlle scurvy, vitanmin A deficlency and
necnatal beriberl have not been observed In the last four years
Florid rickets 1s very rare and although minor degrees of vitamin D

deflclency are not uncemron, they are self-limiting and of no real
srportancet

Kwashiorsor is undoubtedly the ccrmonest and rost serious nutri—
ticnal disease seen in children in Ibadan During 198n, 41 cases
were admitted with thls conditlon and of these, 28 were between the
age of 18 months and three years, when they would all be raceivins
sollds and seni-sollds (figure 2) and meny vould still be having shall,
probably quite Inadequate, amounts of breast milk. Thls flgure
agrees well with Trowell's- analysis of 1,000 cases of kwashiorkor

séen in Uganda, vhen he found 69 per cent to occur bet, z
een the ages of
me and three yaars " *

As well as the llver damage occurring in frans cases of kwashior-
kbor, blopsles have shown that the 1ivers of Yoruba {nfaats in Ibadan
l;*ﬁryllzie Prossly «bnormal histologlcally during the fivst fes ronths
e » and even during the neecnata) pertod, and this mey possibly

raced back to naternal, and hence foetal, ralnutritlon 10
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n additional disease of Atrican Infancy which uidoubtedly has a
nutritional basis is the syndrore of infettive gangrene of the mouth
fcancrum oris)s  In Ibadan this {s very common and a recent analysis
of 53 casesS has shown that admisstons for this condition tend to rise
during the 'hungry months' at the end of the dry seasen and at the
beginning 0f the rains (figure 2) The age {ncldence 1s similar to,
although slightly later than, that of kwashlorker, and occasionally
the two condltions occur together (plates S5, 56)

RAINFALL —— ADMISSIONS

inches

Feb Mor Apr May Jupe July Aug Sept Oct Nov Dec

f the

{ationship of admissions to hospital with (nfective Gangrene o

fio 2 sgu?h and seasons of the year (represented by rainfall} Average
figures for the years (G949 ta 195, (badan, Migeria

1sh or fresh

ugh 1t may be decades before adequate meat, £
:igﬁ:eg;vanane, numerous other minor but cumulatlvely lrportant
ﬁ’&?ricacioﬂs of the present Yorudba infant dlet are advisable
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Twa Relpful and nutritionally important customs wnich should be
encouraged and ccntinued are the hablts of prolonged breast feeding
and s.xual abstinence durlng lactation

In addition, as Erock and Aut,ret.:£ have noted, some ctaples are
wore often assoclated with kwashlorkor than others, cassava and malze
betng more often implicated than yams and rice The latter should
therefore be advlsed, especlally as local rice Is coarsely milled,
although unfortunately it is relatlvely e-pensive, as it has to be
transported fren the coastal districts Whatever the actual food
given, it should be started In the fourth to sixtr month of life, so
that at least the infant's intake of calories, 1f not of protein, 1s
sustained,

0f 1local foods, beans and eggs should be recommendsd for the
older infant, especlally eggs, ~hich in Ibadan appear to Ve thec only
immedlately avallable, though small, Source of animal protein

As has been remarked, bread 1s beginning to play a part in the
diet of the town~-dwelling Yoruba It would, therefore, be preferable
for the flour Imported for bread-making to be of better nutritional
value than the very refined product at prescnt in use To improvc
1ts nutritional value it sould be necessary elther to increase the
extraction ratc or to 'ennoble' the flour by the addition of food

yeast (and possibly calcium) as recommended by Platy ” for the West
Indles

The provisfon of subsidized skimmed m{lk, fortiffed with iron
and suitable vitamins, would be of the greatest value, although con~
siderable care would be required 1n distribution and handling to
avpid 1ts devlatlion Into the black market, as has happened so often
with the sulphonamides and antidbiotlics Explanation of how to use
the powdered milk would have to be clear, repeated and standardized
Instructions In the vernacular on the tin would be useful

Sklmmed milk is much less llkely to produce dletetic dlarrhoea
than 1s the full cream variety, and, as Platt® says, the need for
butter fat and the fat soluble vitamins 1s not as urgent as in tem~
perate climates It should probably be reserved for children from
the age of six months to three years, unless very large supplles were
avallable, for, by the end of this perlod, the stress of acquiring
sore degree of malarial lmmunity will be over, and the child will
probably have begun to share in the family meals

The 11kellhood of tre dried mllk's becoming contaminated, which
1s very high when large tins are used, might be minimized by having
the milk powder sealed in paper envelopes and packed Inslde the tins

There 1s the possibility that a soup powder composed of dried
milk, pulverized groundnuts {druchis hypogaea) bone meal, flavouring,
etc , might form a cheaper, more acceptable and palatable supple—
nentary food It rust be remembered that the majority of African
mothers are not used to the ldea of cow's milk, even In its natural
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form, as a food for thelr Infants and, therefore, both dried milk
and soup powder would be equally novel and strange

Summary

An investigation of Infant feeding amoeng the Yoruba of Ibadan
town showed that breast feeding was begun on the first day of 1ife
and continued until the child was at least two years of age, probajly
being c¢iscontinued between the ages of two and three The yiela of
breast milk was shown to be verv low in a small group of late=
lactating Yoruba mothers A condition, possibly mitritional in
origin, knosn as 'dada' is described Supplementary feeding with
starchy paps was found to begin rather earlier than Is usual In West
Africa, although there was considerable variation At 4 to 6 months
14 per cent, and at 16 to 18 months and after, 100 per cent of the
Infants were receiving solids and semi-sollds The various foods
used are described, and suggestions are made to improve present
methods
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DIETARY FACTORS IN KWASHIORKOR IN BASUTOLAND
by
K E A Underwood Ground
LOCAL AND SEASONAL VARIA'l‘!()NS2

Malze (Zea mays), Kaftir comn (Sorghum spp J, and wheat
(Tritscun spp J are all grown in Basutoland but make very different
contributions to the dietary The Basuto of the plalns seem to
prefer maize and they sell other cereals In order to buy more of it,
only eating sorghum or wheat when malze 1s unobtainable In the
mountain areas all three grains have a regular place 1n the dlet,
mich of the sorghum being made into beer (Jozla)

Meat and milk are scarce In the lowland plains, a much better
supply being avallable in the mountains In the winter months,
milk, eggs and fresh vegetables tend to disappear entirely from the
dletary In the lowland areas, and maize meal s frequently the only
food that can be obtained It is towards the end of this perlod
that the incidence of pellagra increases, followed almost lmmedi-
ately by the appearance of kwashiorkor, both diseases lessening again
tovards the end of the year as the diet improves The dlet in the
mountain areas is not so drastically curtailed In winter and kwashior-
kor 1s only rarely encountered there

e incidence of lsaShlorkor thus appears to be subject to the
same Influences as that Of pellagra and 1t would seem that,
Basutoland, the consumptiqn of maize plays an Important part in its
aetiology In this connection, the observations of Waterlow and
Webb3, made in the course of an Investigation into the causes of a
seven~fold increase In pellagra In Basutoland between 1936 and 1948,
may be of importance They emphasized the possible Influence of tle
changes that were taking place in the methods of preparing the maize
for consumption In 193¢ there were 16 hammer-mills in the Terri-
tory and by 1946 the number had increased to 46 It 15 to this type
of mIll that the vast majority of the Basuto now take thelr maize,
and the meal that s produced contains the whole of the graln, where-
as when maize was ground at home the bran was removed

CRILDREN'S DIETS

Dlet historles were cbtained for the 28 cases of kwashlorkor
referred to on rage 52 and for 2 number of healthy children selec—
ted at randon In both serles 'mealle meal! (malze meal} was the
main item in the dlet but the healthy children were all having meat,
milh, eggs Dreaa and vegetables In additton 0f the 26 knashiorkor
cases, 14 were having nothing but realie meal and the other 12 were
having a M ttle meat, milk or egg added only on rare occasicns o
child with kwashiorkor was recelving breast milk whereas in the
healthy group, children of 18 months and two years were still being

breast fed in addition to recefving a reasenabl. ood
supplementary foods ¥ good nixmire of
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form, as a food for their infants and, therefore, both driled milk
and soup powder would be egually novel and strange

Summary

An investigation of Infant feeding among the Yoruba of Ibadan
town showed that breast feeding was begun on the rirst day of life
and continued until the child was at least two years of age, probajly
belng discontinued between the ages of tuo and three, The yield of
breast milk was shown to be verv low In a small group of late=
lactating Yoruba mothers A condlition, possibly mitritional in
origin, known as 'dada' is described Supplementary feeding with
starchy paps was found to begin rather earlier than is usual in West
Africa, although there was considerable variation At 4 to 6 months
14 per cent, and at 18 to 18 montha and after, 100 per cent of the
infants were recelving solids and semi-solids The varlous foods
used are described, and suggestions are made to improve present
methods
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AMINO-ACID CONTENT OF CASSAVA MEAL
by
E. J Blgwood and E L Adriaens

Although there are many reports avallable on the general compo—
sition of cassava (‘Yanshot utilissima) 1lttle is known about 1ts
aminc-acid content Tis 1s, however, of considerable importance
as cassava 15 the staple food of large numbers of people In the
Belglan Congo and elsewhere, and in many instances it provides a
very high proportion of the total calorle intake 1t is known, for
example, that adults may consume as much as three-quarters to one
kilogram of cassava meal dally and thls alone would provide 2,600 to
3,500 nev Calorles It follows, therefore, that the proteln ratlon
of the people concerned {s also predeminantly influenced by this
food, notwithstanding its very low nitrogen content

one of us (E L A ) has collected extensive Informatlion on
Africdn foods! and has found that in the Belglan Congo the total
nitrogen content of cassava meal varies from O 13 to O 48 per cent
on a dry welght basis This 1s equivalent to 0 78 to 2 B per cent
of crude protein (using the converslon factor of 5 83) van Veen
and lanzingl4 claim that 47 to 54 per cent of the nitrogenous
materlal 1s In the formm of proteins and they belleve that the remain-
der is chiefly composed of ammonlum salts, asparaglne and glutamine
{fraction soluble In hot water) Kiger? clalms that 50 to 60 per

cent of the nitrogenous material In commercial cassava meal prepara-
tions is not protein

Sreeramamurthyll has analysed fresh cassava roots grown Iin
Indla, he reports that 81 6 per cent of the total nitrogen can be
extracted in water but that only 21 8 per cent can be precipltated
with phosphotungstic acid He refers to this latter fraction (which
correspends to only a 1ittle over one~fifth of the total nitrogen)
as the proteln fractlon and regards the rest as non-protein in nature
It 1s doubtful whether these fractlons are correctly named since
anino-acids were present in tre hydrolysates of both fracticns and
the estimates of the quantitative dlstribution of nitrogen between
the two are obviously inconsistent Tyrosine, tryptophan and
cystine are reported as belng more or less evenly distributed between
the two fractions, in ameunts smaller than 3 per cent of the total
nitrogen Of the entire product, histidine is clalmed to provide
4 5 per cent and lysine 11 6 per cent of the total nltrogen, both
belng located entirely in the so-called ‘non-protein fractiont,
arginine 1s considered to account for 20 7 per cent of the total
nltrogen and to be present mainly In the proteln fraction The
terminology and the quantitative data given in Sreeramamurthy's
report provide a very confused picture

In our own experience4 the amount of ammonia nitro,
gen present
In cassava meal s extremely variable and may exceed 10 per cent of
the total We found that between 33 and 100 per cent of the total
nitrogenous constituents could dbe salted out with a O 5 per cent
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Among the Bantu the native custom of not allowlng a child to
eat meat until a godfather has been chosen sometimes leads to delav
in tne proper suppiementation of the Infant's diet at the weaning
period There does not appear £o be any fixed time in the child's
1ife for this ceremony so that some children have to walt much longer
than others before the additlon may be made and, although the restric-
tion only apblies to the eating of meat, many mothers seem TO postpone
the addition of other foods also, until the godfather has been
appointed

The Basuto convention which affects the duration of breast feed-
ing is that the mother 1s forbidden sexual intercourse for a period
of 12 to 24 months after parturition but should she become pregnant
again she should stop feeding the first child Soft mealle meal
porridge ('lesheleshele!) 1s the Item of diet considered most suitable
for a child newly off the breast, this given alone provides an In-
adequate supply of proteins to meet the needs of the growing child

The importance of prolonged breast feeding seems obvlous, w0
years 1s common and although the amount of milk obtained towards the
end of this period may be criall it 1s probably Just sufflcient to
prevent severe proteln deficlency in the chiid Although Gelfandl
reported kwashiorker in a breast-fed lnfant, the child was only three
months 0ld and had been given mealle meal porridge from the day of
its birth At this early age, the requirements for protein relative
to total calories are of course, even higher than at the age of
18 months to LWo years The average time between removal from the
breast and the onset of kwashlorkor in children under the age of
24 years is approximately four months and the age of maximum Incidence
is between two and four years
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It was felt that the presence of omithine fn a foodstuff,
particutarly in such relatively large quantitles and in a materlal
of vegetadle orlgin, required further investlgation ne were
interested In finding cut whether thls unexpected constituent was
present in the fresh cassava roots or appeared during the process
of de-bittering?

It was found {a) that in non-processed roots there s only a
a1l arount of free amronia (armoniun salts), hardly any omlthine
but a large proportion Of arginine, (b) that in de-bittered materfal
there 1s usually, though not always, a large arcunt of Iree amonlia,
relatively large amounts of ormithine and very ruch less arglnine,
omilthine may also be found In preparations whlch have not been de—
bittered by Soaking but which have been drled In the sunshine in the
open alr for several daye, ({c) that the amount of ormithine plus
arginine was falrly constant In cassava meal samples from the Same
botanical varlety, whether they had been de-bittered or not

Qur results suggest that 2 chemical reaction takes place, DOS—
sibly due to the actlon of an arginase, during which urea 1s split
off from arginine and hydrolysed to ammonia In nore recent
observations, which are to be published In greater detall elsewhere,
similar investigations were made on samples from different botanical
varieties A few Of the results are given In tabvle 2.

Table 2

Argsnine and ornithine n sarples of cassava
[mg ter g crude protewn (N x 58)]

Arginine
Varlety Grovn in Arginine omithine +
omithine
Ossaua rubona
Sample 1 not de-bittered Urunal 125 4 cs 125 9
LI T . . 120 7 60 126 7
. & soaked for de- . 120 8 [ 121 4
bittering
LIS . . 43 6 82 4 128 0
. 5 . . 124 0 77 131 7
(bssaua nusurubya
Smple 1 rot de-bittered Buyenst® 233 2 0 233 2
' 2 soaked for de- Bweru¥ 226 1 107 238 8
blttering
L . Hosso* 470 177 0 224 0

* Area 1o Urundg

It appears that the arginine content of fre.
sh cassava rco
differs in different varieties (and WAy prove to be a chamcte:suc
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sodium chloride solutlon and more concentrated solutlons did not
improve the ylelds, as much as 80 per cent of the salted oat
material might be dlalysable We also found that the fraction
soluble In 70 per cent alcohol varied from 20 per cent to 60 per cent
an¢ was usually completely dialysable, and that complete extractlon
orlx‘l:itrogen was only achieved In many cases with the greatest diffi-
culty

In matrition studies, the total amino-acid content of the food
is the important thing to determine, rather than the distributicn of
these aclds in various breakdown products of fractionation based on
differences In solubility In different conditlons Moore and
Steln's® cnromatographic and quantitative method of determining
amino-acids on colurms of lon exchange syntheiic resins has peen
used 1n this laboratory, in collaboration with Moore, to analjse
acid hydrolysates obtained from complex natural medla such as food-
stuffs, wlthont prelininary extraction of the provein material
The method used and 1ts Justification are described in papers_to be
published shortly and have been reported in preliminary notesd 10

Working with Close and MooreS we have applied this procedure 'O
the study of cassava meal In which, In addition to the 18 amino-aclds
usually found in fcod proteins, we have found a large amount of
ornithine our quantitative determinatlons account for 84 2 per
cent of the total nitrogen {ammonia nitrogen and humin nltrogen
included) The cassava used was the biliter varlely™ and it was
given the usual processing adopted by the local population for de-
bittering, namely soal ing in Stagnant water, which results In hydro-
1ysis of the cyanogenetic glucosidest

Expressed on a molaT basls, the aming-acids were found in the
relative proportions indicated in table 1

Table |

Relative proportions of amino-acids
on a molar basis (total = 100

Analysis of a sample of de-bittered cassava meal from
the Kwango (Belgian Congo)5

glutamic acld 18 8 threcnine 38
omithine 147 serine 38
alanine 1 isoleucine 32
aspartic acid 72 phenylalanine 29
glycline 67 proline 29
lysine 5 gk tyrosine 19
leucine 48 histidine 17
valine 47 methionine ca 1 4f
arginine 48 tryptophan 0 85
cystine % 0 5 (trace)

In the Belgian Congo the bitter variety cassava 1g moSt commonly used

* Tor the producticn of cas.ava meal
+ In French this proces. 1s known as 'le rouissage'
4+ Probably less

71 Probably a naximum tigure



DIETETICS - camunications 245

It wa3 felt that the presence of ornithine in a foodstuff,
particularly In such relatively large quanti{ties and {n a mater!lal
of vegetable origin, required further lnvestigation We were
Interested in finding out whether this unexpected constituent was
present in the fresh cassava roots or appeared during the process
of de-bittering?

It was found {(a) that In non-processed roots there is only a
mall arount of free armonia (armonjum salts), hardly any omithine
Wt a large proportion of arginine, (b) that in de-bittered material
there 1s usually, though not always, a large amount of free amonla,
relatively large amounts of ornithine and very much less arginine,
omlthine may also be found in preparations which have not been de-
bittered by soaking but which have been dried In the sunshine in the
open alr for several days, (c¢) that the amount of ornithine plus
arginine was falrly constant in cassava meal samples from the Same
botanical variety, whether they had been de~bittered or not

Our results suggest that a chemical reaction takes place, pos-
sibly due to the action of an arginase, durlng which urea 1s split
off from arginine and hydrolysed to ammonia In more recent
observations, which are to be published In greater detall elsewhere,
similar investigations were made on samples from different botanical
varlietles A few of the results are given in tabdble 2,

Table 2

Argimine and ornithine in samples of cassava
{mg per g crude protesn (N x 5 8

Arginine
Variety Grown in Arginine Omithine +
omithine
Gassawa rubona
Sample 1 not de-blttered Urundi 125 4 05 125 9
"o e . * 120 7 80 126 7
" 3 soaked for de- * 120 8 [N} 121 4
bittering
: 4 ] u 438 8z 4 128 0
5 » a 124 0 77 131 7
Cassawe nusurupya
fenble 1 rot ge-bittered | Buyenst* 233 2 0 233 2
" 2 sosked for de- Bweru* 226 1 107 236 8
bittering
.
3 . Hosso* 47 0 177 0 224 0
al

i * Area in Urundi

It appears that the arginine conten
t of fresh cassav:
differs In different viarletles (and may prove to be a iﬁaia:g:;fsclc
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of the verlety), and that when ornithine s found in large quantitles
the amount of arginine 1s reduced in proportions which suggest that
the ornithine has been mainly derived from it

What are the Implications of these findings from the polnt of
view of Africa's nutritional problems?

In cassava meal

{a) the nitrogenous material 1s proporticnally rich in arginine
(arginine + ornithine} which, on a molar basls, accounts
for approximately one-fifth of the total amino-aclds

{(b) glutamic ang aspartic aclds represent cne~fourth of the
total on the same basls

{c) the elght essentlal amino-aclids, according to Rose, make
up about 23 per cent of all the amino-acids on a molar
basls, whereas, according to the determinations made so far
in our laboratory, the corresponding figure 1s of the order
of 40 per cent or more for milk and meat proteins and of
30 per cent or a little more for cereal proteins

{d) the methionine content 1s very low and the traces of
cystine are hardly sufficlent to allow for rellable quanti-
tative determinatlions

These findlngs may be of Interest in the study of specific mal-
nutrition problems such as those which are belng closely examined at
the present time In Central Africa, for example kwashiorkor

Although In an average adult man's dlet with cassava meal as
staple, a dally Intake of three-quarters to one kilogram of this food
alone 1s sufficlent to cover entirely the calorle requirements, 1t
will not provide more than 14 to 18 g of protein material of a poor
blological value

on the other hand, 1t seems highly probable that the overall
animal protein consumptlon cannot be expected to reach, on an average,
a higher level than about 3 g dally per head of the Congo's native
population The cassava meal ration for an adult menticned above
cannot be expected to supply more than 0 15 to O 20 g of methionine
dally Rose's9 tentatlve estimate of the minimum requirement of
this essentlal amino-acld for man corresponds to at least 11 g 0{2
methionine In the absence of cystine and according to Stare €l al
the human adult requires daily 1 4 + 0 5 g of methionine + cvstine
Judging from thesg facts alone, 1t would seem justifiable fp presumeé
that the African breast fed chlld 1s protably very considerably
deprived of the methyl donor constituents of 1ts d et when 1t is
taken away from 1ts mother's breast and fed on °; diet consisting
predominantly of cassava meal In nutritionay) geficlencies charac~
terized In thelr early stage of development by fatty inriltration of
tre 1iver, this Important aspect of the probley in relation to the .
retabolism of lipotroplc factors should be con ,idered Yet 1t mus
be emphasized that from the nutritional and dietary point of vie;l
and Judging from observations in the experimentay ffeid on animals,
our knowledge of the metabollc pmcesses\lnvolv“

P
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llpotropic factors available to the body must still be regarded as
belng rather scanty To feed patients suffering from kwashlaorker
with rethionine-enriched food 1s a therapeutic test that might be

expected to give useful Information on the pathogenesis of the con-
dition

Although observatlons along these lines are desirable, one
could hardly expect then to yleld significant results unless they
were integrated in a c¢linical and experimental prograrme of research
of a wider scope I which the parts played by several other dletar
factors were also silldied Clear evidence has been glven by
du Vigneaud et al 613 ¢ the fact thatcholine can be formed by trans-
nethylation, methionine acting as donor and amino-ethanol as accepta
of the methyl group Several observations, however, point to the
existence of pther substances also capable of playing a part as
methyl transporters, nanely the methylated amino-acids (betalnes),
and we do not know yet shether cassava meal contalns such metabolites
or not Another essential point concerns the catalytic mechanism
which centrols transrethylation There are Indications that cyano-
cobalanin (vitamin Byp) may be Involved in those bloleglcal processes

Obviously therapeutic tests should be so organized as to ensure
(a) an adequate supply of sultable methyl donors, (b) the availablil-
1ty of sultable acceptors, and (c) the avallability of the required

catalytic agents, presumably cyanocobalamin 1f this alone 1s
sufticlent

No one of those three conditions may be expected to be sufficl~-
ent by Itself A deficiency condition might appear with an ample
Supply of methyl donors, the catalyst belng unavailable or it
might also be concelved to be due to a lack of donors, notwlthstanding
the availabllity of the catalyst As far as cyanocobalanin is
concerned, its indigenous origin from the bacterial flora of the gut
Ty be as Inportant as 1ts supply in adequate proportions from the
diet There 1s, unfortunately, no avallable Information on the
eventual effect of parasitic infestation on the Intestinal flora's
abllity to provide the host with cyanocobalamin, or about competition
on the part of the parasites to consume cyanocobalamin

Finally, 1t should be borne in mind that preventive tests night
eventually be efficlent, whereas curative tests might fall to be
helpful, wherever the pathologlcal condition is llable to become
Tapidly irreversible

Large amounts of cystine are present in normal skin and hailr,
and 1n view of this, the possible relation between the extremely
small amount of sulphur-containing amino-aclds In cassava neal and
the skin and hair symptoms of kwashiorkor, s worth mentioning.

We Intend to Investigate thls point which seems to us to be of
importance Whether or not cassava meal 1s rich in sulphur-
containing substarices Other than methionine and cystine also needs
to be Investigated In connection with this last polnt
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SULPHUR DEFICIENCY AND KWASHIORKOR
by
Es J. Bigwood

The sulphur-contalning anlno-acid methlonine 1s known to be a
choline precursor and to act In thls capaclity as & llpotrople factor
Other methyl carriers, such as betaines, NMay be lnvolved In the sane
physiological process and possibly cyanocobalanin (Vitaaln Byp) acts
as catalyst In the process of transnethylation

Cne of the maln patolagled) features of kwashlotkar Ls fratty
liver', another is the involverent of halr and skin, tissues nom-
ally rich in the sulphur-containing amino-acid cystine = These
facts suggest that the supply of sulphur Rmay be of outstanding
irportance in the blochenical aspects of the disease

One of the research projects subsidized by the Institut pour
promouvolr la Recherche Sclentifique dans l'Indusirle et 1'Agriculture
(IRSIA} 1in which our laberatory 1s taking part in Belglum ls con-
cerned with the Influence of feeding-st fIs on meat and milh produc-
tion (qualitative as well as quantitative) and, in this connectien,
we have been deternining the antro-acid and total sulphur contents
of varlous foods In our research work for the Institut pour la
Recherche Sclentifique de l'Afrique Centrale (IRSAC) we have made
similar determinations on cassava meal {in collaboration with Adrilaens
and Schram - data not yet published) A few typlcal results are given
in table 1

Table

Sulttur content 1n ng per 100g of varsous products

Tcass

R T
Cvstine s 23 {90 63 (55 8) 25 (10 4) | 168 (49 4)
Methionine S 43 (117 32 (28 3) 25 (10 4} | 77 (22 6}
Undetermnined S 291 (79 3) 18 (15.9) [180 (79 2)| 95(28 0)
(by difference)
Total 36 7 (100} 113 (100} 2<0 (100} | 340 (1007

Filgures In brackets Indlcate percentage of total sulphur
Total sulphur was determined by the method no 626 in

'Methods of Analysis of the Assoclation of Official Agricultural
Chemists', 7th edition, 1980

* Human halr contains 4 to 5 per cent sulphur keratins which f
om
basic ar%amc material of skin and hatr ceatain i1 to 12 per cent tme
cystine [28 to 3,2 per cent sulptur) snd in the adult man the skin
Fepresents about 6 to 8 per cent of the total body weight
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The cystine and methionlne sulphur were alWsys found to account
for onlys part of the whole, the remalning (undetermined) fraction
varylng from 15 per cent in a cereal such as barley to 79 per cent
In hay and cassava meal ‘The navure of this fracticn 1s nows belng
studied, with special reference to inorganic sulphates and ovg.nic
material such as be.alnes It 1s spparent that, in comparison with
some other products, cassava msal Is not only particularly poor In
c/stine and methlionine but 1s also low in total sulphur Wnat
bearing might this have on man's sulphur requirements when cassava
mezl 1s the predominant ftem of the dl.t?

Little is known about sulphur requirements tut the amounts
supplied by typlcal dietarles can be compared and the role of -
certain foods as suppliers of tne sulphur-containing amino-aclds
can be assessed

A t,plcal West European type dletary at the % 000 Calorie level,
with .bout 100g proteins of mixed vegetable and animal origin, 1s
usually considered to provide abgut 1g of sulphur from cystine and
methionine alone Three Important foods within such a dlet are
wheat, meat and milk, table 2 shows very approximate amounts that
might be consumed and the amounts of sulphur that would be supplied
b, them

Tavle 2
Approximate supply of sulphur from

three main items in a typical hest
Europian dietary

Approximate Approrimate
Calorie sulphur
value contents
3
Bread, 400g 1,000 0 45
Lean beef, 100g 150 021
224 crude protein
(N % 6 29)
Cow' s milk, 500 ml 350 . 0 10
1 €00 076

% Cystine contains 26 7 per cent sulphur, methionine £1 5 per cent the
sulphur content of individual proteins ranges from 0 3 to over 3.0

per cent

¢ have no rigures yet for wheat the value for bread 1s based on our

1 ??nvdvlngs tor barley in which O 38g out of the total O 45g would be pro-

vided by cystine and methionine the quantity of sulphur shown for beef
and nmilk is the amount provided by cystine and methionine alone

Vi ~ <
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In contr.st with this, a S00g ratlon of cassasa —eal, supply-
115 about 1,500 Calories, would provide cml, atcut 0 13g total
sulphur of which only about O OZBG would care fro ¢ystine ard
-cthionine, a 9003 raticn (approxi-ately 2,700 Calories) nodld
provide a total of O 23, Of whigch O Ocd8g vuld come f~ca ¢, stine
and ~ethionine

thile it 1s true that a few other foods are eaten In diiticn
to the cassava, the stzple f00d In a typical Africen dlet.ry
supplles such a large proportion of the whole that additional ite~s
stand 1ittle chalce of na Ing good the gross deficlencles of the
naln dish It 1s therefore quite evident that in a typlical Africen
diet based cn cagsasa the supply of sulphur to the body is cnly
ghout one~-third of the zmaunt providad by a typlcal sest Zuropean
dlet of sinllar calorle value

tow let us conslder the Africen breast fed baby &t cne year of
e, as it reacres = rather abruptly end perheps preramurely = 1ts
weaning period.

The conposition of the nilg of Africen wo~en, with particular
regrd to tre sulphur supplled by cystine and methlonine, is cane of
the sibjects in the IRSAC dhutriticn Sectlcn's prograsre of research
{The data on nmixed mman nilk produced in Belglun will be used for
cmpariscn - see Appendix)

Let us assune for tke rorent, notwlthstanding the probability
that the assuwptlon is incorrect, that there is no difference
between the milk of African and Eurppean mothers, and let us base
our estinates of calorie require-ients on Eurcpean standards

Welght Calorie requirenents
AU birth Z &g 120 per kg = 20
At 8 months 7 0kg 110 per kg = 770
AU 2 years 12, 0£g 1, 200

{average of 1 to 3 year range)

The curve based on these flgures Indicates a requirement of
ebout 1,000 Calories at cne year of age .nd 10 STply than fron o
nilk 1 5 1itres would be needed Qur data Indicate that this
ration provides at least 0 1Zg of sulphur from cystine and
rethlonine If at that age the child is taken from 1ts rother's
breast and recelves cassava meal 'porridge', the zmount required
to glve 1,000 Calorles will supply only O 02g of sulphur froam
cystine znd methicnine {an 85 per cent drop) or even less if a
proper coefficlent of dlgestiblllty Were tcken into accounte The
total sulphur suppl; will be of the order of 0 1ig (0 €267 x 3)
only a 15 per cent drop (disregarding the correction for a lowered
digestibllicy coefficient) However, we do not knoW to «hat extent
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the undetermined sulphur fraction is avallable to the body for pro-
Pt{ein slyntnesls in the Infant and, particularly, for the puilding of
eratin

This 1s the problem that needs further investigation Too
dbrupt a change from breast milk to a dlet predominantly formed of
cassava meal at too early a stage Of the baby's life (one year of
age) 1s accompanied by a marked drop in sulphur supply, whilst the
bullding of tissue protelns, partlicularly those of the skin nd halr,
Involves a high demand for sulphur IRSAC's research project Is
therefore taking into consideration the blochemical study of the
mily of Atrican women and of Africen skin and halr, both areng
normal subjects and those suffering from kwashlorkor

The data presented in this paper seem to Justify the adopticn
of a sulphur deflclency as a working hypothesls The pathological
condf tion under consideration involves many factors and the problem
TSt not be overslmplifled Wnether a sulphur deflclency can also
b2 traced In other areas where the™e are cases of kwashiorkor and
where cassava meal 1s 1ot necessarily the staple food, 1s a question
open to debate

Although In some clrcumstances there may be a lack of sulphur
in the dlet, in cothers cne may be dealing with a conditioned
deflclency, that is, a defect 1n absorptlion from the gut Therefore,
sulphur balances should be studied as well as nitrogen and fat
balances

The L1ftle we KNOW about the metabollem of skin and hair
suggests that properly balanced amlno-acld supplies must be made
available to thesg tissues to ensure thelr normal healthy develob—
ment  Jacqobt's* “investigations on rats Seem U0 SUPLOT T such views

It appears that more information is needed on the blochemistry
of the skin and halr both in normal and in weaning dystrophy states,
in both white and blzck raccs, and particularly In relation to the
cystine content of these tlssues and to the total sulphur total
nitrogen ratic Such information might even throw llght on the
reasons why the shin plays a consplcuous part in pathology In
gene—al throughout the African contlnent
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APPENDIX

The data upon which the paper is based were obtained In the writer's
blochemical laboratory in collaboration with a greup of co~workers*

100g meat 100g mllk proteins
(lean meat) (N x 8 25)
22% tcrude' proteln a human milk
b cow's milk
Caloriles 150
Cystine, g 03 a 15
b os
Cystine S, g 0 075 3 0 400
b 0 214
Methlonine, g 0 64 a =7
b 21
Methionine §, g 0 138 2 > 0 365
b 0 452
Total sulphur, g 0 213 a > 0765
b 0 666

Analysis of mixed human milk samples collected in Belgium
indicated that i litre would yleld 650 Calories and contalned at least
0 084g sulphur compared with 0 2g from 1 litre of cow's mllk (mlxed
samples shalysed in our laboratory) Complete analysis of a sample of
the bitter varlety of cassava meal after the native de-bittering process
{‘roulssage') showed that 100g (eguivalent to about 200 Calorles) con-
tained 0 0367g total sulphur This value Is rot presented as a
representative average Several varletles are belng analysed in our
laboratory by Mr E L Adrlaens, and a falrly wide range of figires
has been obtalned The data Indicate that non de-bittered nmaterial
may contaln deflritely more total sulphur than the corresponding de—
blttered preparation Our Investigation has not yet reached the
ctage allowlng us to state definite conclusions, the figire presented
here 1s rather high

REFEREACES
1 Jacquot, R & Mahadevan, ¥ (1950) Ann hutr Paris 4, -61

2 Jacquot, R & Mahadevan, V  (1950) Arch Sct physiol W, 379

* ore (Rockefeller Institute forT Medical Research, New York)
Clos

5. Mo
J P Dustin R Crokaert P Soupart, E Schram J 0se E, L. Ad
0 Medara, C Ceajkowsks C Wodan G Baury R Bromchant and B Bigie el
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RESULTS OF FEEDING ANIMAL PROTEIN FACTOR
CONCENTRATE TO GAMBIAN SCHOOL CHILDREN

by
Ba Su Platt and Ms ¥ Grant

Administration of cyanocobalanin {vitamin B;,) has been shown to
have no effect on the growth rate of either normal3 or underwelgnt!
chlildren in the south of England, thelr diet was, however, unlikely
to be deficlent in tris nutrient It was thought that it might have
an effect on the growth of children in a commntity whose diet con~
tained a minimum of animal protein

Children on a typlical Gamblan diet (page 225) recelve after wean-
ing 11ttle or no milk, no eggs and only small and irregular supplles
of meat or fish Marked seasonal fluctuations take place in both
quantity and quality and, 1n many districts, the 'hungry season' 1s
severe enough not merely to check growth but actually to cause a fall
in body welght among children as well as adults® In these clrcum-
stances, there might well be a dietary shortage of cyanocobalamin, oOF
‘animal protetn factor' (APF), which 1s believed to contain cyanoco-
balamin and an antibiotlc

Administrative difficultles made 1t Impracticable to have test
and control groups at the same school, and the small size of the
schools made 1t necessary to include all the pupils, Irrespective of
age Two schools were theraefore chosen, at the one selected as the
test school there were 42 boys and 3 girls with an age range of 510
14 years, and at the control school there were 51 boys and 3 glrls
»lth an age range of 6 to 15 years

A Fuller's earth adscrba:e* containing 13 4 g APF per gram was
used for the test It was made up in Manucolf and water, sweetened
with saccharine, coloured with carmine and flavoured with peppermint
Each child in the test group received 15ml (equivalent to lg adsorb-
ate) an each school day between July 1951 and June 1952 The
children were weighed at fortnightly Intervals during the terms and
heights were measured at monthly Intervals The children at the
cantrol school were also weighed every fortnight but their helghts
wore measured at irregular intervals Attendances were not very goods
though better in the test group than in the control, and several
children left in the course of the year

+ Kindly supplied by Glaxo Laboratories Ltd s London
+ Brand of sadium alginate manufactured by Albright & Wilson Ltd. London



DIETETICS - comminications 255

Table 1 sets out the average change in height and weight for
those children (all boys) who were present at both first and last
measurings Although helght gains in different groups may be corr-
pared directly, welght galns need to be compared on the basls of
percentage Increments and not actual Increases This is bgcause,
while growth in hejght 1s linear, growth in weight 1s logarithmic in
nature and the heavier the initlal welght, the greater the expected
galn — up to the point at which the growth curve flattens out wWith
the approach of raturity

Table |

Analysis of hesght and weight measurerents
of children given APF and cortrol subjects

Test group Controls
Weight changes
Kumber In group 28 35
Perlod (weeks} 49 48
Mean welght in July 1951 7%72 3?4* 68_’% 3%&59
" . * June 1952 7973 3617 | 73 98 33 56
Difference 601 273 587 266
. as percentage of initial welght 8 15 8 €0
height changes
Number 1n group 28 28
Perlcd {weeks) 45 48
Mean helght In Juiy 1951 515%]8 13%9 5’}%21 15\‘%&2
* " " May 1952 56 44 143 4| 5463 1388
Difference 136 35 142 36

Comparisons on this basis shos that, for both helght and welght,
the group of chlldren receiving the APF supplement grew more slowly
than those in the control group Such differences could, however,
be a result of differing blas In the age scatter #1thin the two
groups

In some corrmnities, growth appears to be slaw over the age
Tange 8 0 12 years and w speed up at the onset of puberty (the
‘puberty spurt!) Brody = belleves that this is, in 1tself, a sign
of malnutriticn and that in a well-nourished community the rate of
gain In welght approximates to 10 per cent per znnum over the whole
Tenge of 5 to 15 years Wiere the first of these two conditions
prevalls, 1t 1s necessary to examine the materlal In detall to make
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sure that a greater mean galn by one group is not merely due to a
greater number of individuals at the 'puberty spurt! level

Wnere births are not registered, ages tend to be uncertain, and
although in these two schools children claimed to knod thelr ages,
the evidence suggests that, at least in the test school, there nay
have been a ccnsiderabie margin of error The graphs show the mean
heights and weights for clalmed ages, at one-yearly intervals, com—
pared with the averages for London County Council children In 19495
The actual values are set out In table 2

Table 2

Heights and weights for treated children and controls,
grouped according to age

Central Te.t group Control group
age No Helght Welght No Helght Wetght
(years) in cm 10 kg in cn pi kg
=3 1 |47 50 1207|5100 23 13
> 4 |51 56 131 0| 56 80 2576 2| 4525 114 9] 43 25 19 61
7% 6 |52 04 1322 {9 58 2702 7 |48 68 123 6] 49 57 22 48
& 4 |5088 1292 57 12 25 91 8 | 51 00 129 5| 53 81 212 41
9% 10 |52 05 1322 59 00 26 76 7|8 14 120 9] 5888 2670
104 6 |56 54 143 6| 71 04 32 22 5| 5405 137 3| 6560 29 76
113 1 54 25 137 B{ 67 00 30 39 2 | 5475 139 1] 6275 31 64
12% 5 [5930 150 6| 90 40 41 01 4 | 5794 147 2| 79 12 3589
134 4 (6081 154 5f 90 94 4125 3 | 5708 145 0] 80 33 36 44
14 3 |66 67 169 3{109 42 49 63 3 | 64 17 163 0|111 17 50 43
15% 3 | 64 75 164 5/121 83 55 28

The numbers in each age group are, of course, far too small to
yleld true averages for the community but, even so, the test group
figures suggest age errors whereas the control group graph is con—
slstent with annual increments of 8 to 9 per cent In welght and
something less than two inches 1in helght

Individual welght increments in the two groups showed a big
veriatlon (16 to 18 1 per cent in the test group and 3 0 co“xs B:
per cent In the control) but no tendency for the higher flgw res 0
correlate with higher initial weights, so that the presence o a
pubert/ spurt' bilas In either group seems unllkely
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In view of seasonal variation in the rate of growth, gains made
in an eleven nonth perlod cannot be used as any indlcation of annual
galns The remaining month (two months in the case of the heteght
Tecording in this experirent) may see elther a spurt or a retardation
Very few children were welghed often enough to provide rellable
evidence of the seasonal growth pattern The data avallable are set
out in table 3

Table 3
Seasonal pattern of weight gains
Test group Control group
Number 1n growp - 17 Number in group -~ 14

Weeks 1 kg Weeks 1 kg
1 July = Sept 8 =081 -041 | July - Sept 8 +04 022
2  Sept - Oct 6 t053 *0z2a | Sept ~oct 6 *105 W48
2. Oct = Dec 8 *141 064 | Oct - Dec 7 t0es 031
4 Dec =~ Jan 5 t109 %049 | Dec - Jan 6 *179 t081
5 Jan. = Mar 8 +072 Y033 | Jan -~ Mar 8 tosa t038
8 Mar - Apr 4 *025 *011 | Mar =~ May 9 ‘o3z Y015

fpr - May ¢ tosz 037
May = June 4 ‘tosg toz7

May — June a 097 toay
Mean initial weight 63 74 28 91 | Mean initlal welght 6635 30 10
Total gain (49 weeks) 48 221 | Total gain (48 veeks}) 577 2 81

Percentage lncrement 76 Percentage increrent 87

In the test group, the perlods glternate between 'with supplement’
and 'without supplement', beglnning with & period of APF
administration

These flgures make 1t apparent that the seasonal pattern of
welght zaln was not the same In the two groups and cast doubt on the
valldity of the second school as a sultable control for the first
The difference shows up more clearly in the graphs which set out
the cumulative welght galns over successive periods

As the numbers in these constani groups Were small enough to be
blased by one Or TWo atnormal individuals within the groups, 1t wasm
necessary to seex confirmation of this difference in seasonal patte’
Accoraingly, each two consecutive welghings were treated as aﬂ1
te entity and the records of all children present on bo
analysed to show the proportion gaining losing or
In this way the behaviour of larger

separa
occasions were
remaining steady 11 welgnt
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F1g 2 Seasonal pattern of weignt gain n the
two groups of Gambian boys

groups could bs studied end although these groups changed slightly in
composition In the course of the year, thc ch.nges were small, the
s.ne individuals recurred time and time again and all these sub—

groups were drawn from the szue rain group
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Table 4 sets out the results of this analysis and confirms the
seasonal trends of the two smaller constant groups It 1s clear
that the test group children were handicapped by an {nitial loss of
welght which had to be restored before they could add to their initial
level, The fact that, over the eleven month period, thelr total gln
was 8 15 per cent as agalnsv the control group's 8,60 per cent
suggests that their rate of gain, once the initlal loss had been made
good, must have been consideradly greater than that of the controlss
whose annual gain was spread over the whole period.

Table 4

Seasonal trends of weight gosns {chenging groups)

Nunbers concerned

Peried Total Galns Losses 8teady | Mean change In welgit
1] kg
Test group

July - Sept 30 10 20 0 079 ~036
Sept = Oct 36 20 13 3 961 *028
Oct = Dec 25 32 3 0 4+ m3 o6
Dec = Jam 36 30 5 1 +1 46 0,66
Jan = Mar 37 28 7 2 + 02 +0 48
Har -~ Apr 38 20 12 8 021 t010
Apr - May 36 31 2 3 +12  tost
May = June 30 25 4] 4p83 *038

Control group
+0 56 +0 25

July = Sept 30 16 11 3
Sept = Ocu 23 18 2 3 091 to4t
oct - Dec 0 18 2 10 tg 3¢ to1s
Dec ~ Jan 38 26 8 4 + 0g 1048
Jan -~ Mar 37 28 4 5 +148 1067
Mar -~ May 33 21 8 4 +0 65 Y029
May ~— June 30 22 4 4 40 68 1031
R

An analysis of the galns made between Octoder and June gave the

differences shown in table 5
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Table 5
Weight gains between October and June
Test group Control group
Number of boys 3t 28
Perlod (weeks) 35 34
10 kg 1b ks
Mean inicial welght 7119 22 29 72 45 22 BB
Total galn 801 273 428 194

The question then arises as to whether the children in the test
group would have been able to do so well In the absence of the APF
supplement Although they recelved it in the first period - when
welght was 10st = this was the 'hungry season' and the supplement

could hardly be etfective If the calorle supply was grossly
inadequate

The only figures avallable for comparison are those of The
Mandingo boys in Yoro Beri Kunde? This small group (ten only) also
lost welght during the hungry season, yet their galn in the Nole year
was 8 8 per cent of their initlal welght In figure 1 the Browth
curve — desplte 1ts unevenness - also suggests that the usual annual
gain must be of thls order and not greatly less than 8 per cent

1t appears, thersfore, that dosage with APF made 1ittle or no
difference* to th

e growth rates of the chlldren to whom 1t was
adninistered
REFERENCES

2 Adminlstration of vitamia Bjy to underweight childr d
County Council (unpublxshctg s ony Hiddlesex

2 Applied Nutritfon Unit, Londan School of Hyglene and Troplc
Medlcine Nutritson Survey in Yoro Eeig KSnde? Gamg?; 2
{unpubl sshed)

3 Benjamin, B & Pirrie, € D (f1952) Med Offr, 87, 137

4

Brody, S (1945) Broenergetics of Growth, Reinkold, New York

Report on the Helights and Wei

ghts of School Pupil C
of London in 1949, (1950) Londot County Coungzls n the County

*{1852) The Directa
T of the Instituts of Central America and Panama [INCAP,
repor:sbt?n in ffeld trials In E1 Salvador and Guatcnala, noagﬂscés of ¥
:zgoggeay:x:ll.n Or aurcomycin were observed during feeding trials eitending



260 DIETETICS ~ communications

Table 4 sets out the results of this analysis and confirms the
seasonal trends of the two smaller constant groups It 1s clear
that the test group chlldren were handicapped by an initial loss of
welght which had to be restored before they could add to thelir initfal
level The fact that, over the eleven meonth period, thelir total galn
was 8 15 per cent as against the control group's 8,60 per cent
suggests that thelr rate of galn, once the inltlal loss had been made
good, must have been ccnslderably greater than that of the controls,
whose annual gain was spread over the whole period

Table §
Seasonal trends of weight gasas (changing groups)

Numbers concerned

Period Total Gains Losses Steady Mean change in welght
i) kg
Test group

July - Sept 30 10 20 0 -0179 ~038
Sept - Oct 36 20 13 3 081 ‘028
Oct - Dec 35 32 3 [} +1 53 *t069
Dec - Jam. 36 30 5 1 145 toes
Jan - Mar 37 28 7 2 t102 t048
Mar - Apr 28 20 12 6 a2 toio
Apr - May 36 3t 2 3 4112 tost
May ~ June 30 25 5 0 +0 83 to38

Control group

July - Sept 30 16 1 3 956 1025
Sept. = Ocv 23 18 2 t991  toat
Oct, - Dec 30 18 2 10 +034 *015
Dec - dJan 38 26 8 4 +; 05 1048
Jan - Mar 37 28 4 5 +148 to 67
Mar -~ May =B 21 8 4 +0 65 t029
May -~ June 0 22 4 4 068 t031

An analysis of the gains made between October and June gave the
dirferences shown in tabdble 5
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the bacbab (Adansonia digitatal, cassava and sweet potato
{Iporoea batatus) leaves, okra [Hibiscus esculentus) leaves,
and the okra frult itself

Fruit consumption 1s low, malnly plantains and banenas® {lusa spp )
eaten fried, bolled or roasted, or dried and beaten into a flour
oranges (Citrus spp ), mangoes {Hangifera spp ) and pawpaws
(Carica pabaya) may be eaten in seascn

Meat and fish Cattle meat 1s expensive as the animals are rostly
driven from the Northem Provinces and are therefore lean
Goats and sheep are kept but are 2aten chlefly on cerencnial
occaslons Large snails are eaten In remote areas, neat
consists mostly of small game such as squlirrels, bush-rats, and
small deer, shot or trapped and 501d ra<, smoked or dried
Fish 1s eaten on the coast, some smoked flsh Is sold in the
interior at a high price Fresnwater fish 1s sonetimes obtained
inland

efg a stew, eaten with garl, foo-foo or yan Meat or fish is cut

into small cubes and fried in palm o011, leafy vegetables (washed
sonetimes bofled) are added with water, pounded relon (egusi)
seeds, plenty of peppers, and a little onlon and salt The stew
1s cooked in an earthenware or iron pot over an open fire

0¢ls Palm 01l extracted from the fibrous pericarp of the oll paln
(Elaers guineensis) 1s the maln oll used for cooking, 1t is a
reddish colour and has a high carotene content A whitish oil
1s made from the kemnel Other olls, less extenslvely used,
are made from groundnut, coconut and nelon seed

Palm wine chief alcoholic beverage, nade from the sap of the pll
palm an Important source of the B-group of vitanins

DIETARY PATTERM

The number of meals varles between one and three Children
may leave heme for school with 1ittle or no breakfast and may be
glven a penny or halfpenny to vuy lunch (which may be only an akara
ball, about the slze of a bllliard ball) They return hone, after
a llstless day at school, to eat at 3pn ‘The worst sufferers are
chlldren of broken homes 1iving with one parent wio may be out all
day There 1s a local prejudice against the eating of meat and eggs
by children, as 1t is thought that these focds make then lazy and in
some cases they are thought to be Injurlous to health

Meals of the working class are
Breakfast
Mldday

Dpap, ogl or garl, and a little akara

garl, cooked yams or sweet potatoes, and a little
moin-moin (working rien, however, tuy from itinerant

hawkers tnelr midday meal, which i
psrebll » S usually Incud-

* see footnote to fage 310
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FOODS OF WESTERN NIGERIA
by
Davidson Hrcol

HAMES, FRODUCTS AND METHODS OF PREPARATICN
Maize (Zea mays) Eaten bolled or pirched, or used as a flour
ogl malze 1s soaked for a few days, washed and drained The
corn is pounded, and ertracted by draining and re-washing several
times with the same water The thick white sedlment 1s og!

thls can be made with boiling water into a gruel of medium con-
sistency

eko 2 stifi porridege made from ogl, eaten with soup or akara
Rice (Oryza sativa) Usually bolled with soup or made into pap

(sometimes fed to infants) More rarely made Into pudding or
pancakes Too expensive for most pecple

Cassava (#anthot utilissima) Eaten boiled, fresh and sliced, or
dried and grated into a coarse flour frem which are made roasted
cakes and biscuits

gari cassava tuber 1s peeled, washed and grated Into a wet pulp
which 1s drained in a welghted sack and fermented for two to
four days, when It 1s considered ripe After sifting, the
residue 1s parched in an iron ot Eaten in this form, or
soaked with cold water when sugar and milk are sometimes added

ebba geari is poured Into bolillng water the swollen starch gralns
make a thick cohesive paste which is eaten with soup {efo)

foo-foo ripe cassava tubers are soaked In water for four days, and
grated and drained for three days The pulp s ground, soaked
and sleved then bolled, whilst slowly stirred, In an iron pot

Yam (Dioscorea spp ) Bolled, alone or with a variable mixture ol

leaves, palm 01l dried fish peppers, etc , or ground and made
into cakes for roasting and fryineg. The maln feod from November
to March

amala flour from raw dried yam, ground and made Into a paste

foo-f00 prepared similarly to that from cassava, fermented and
eaten with soup

geans Eaten especlally during the 'hungry season'

october)

akara (frled cake} skinned and well-washed beans are ground on 2
flat clean stone and mixed with water, salt and pepper The
mixture is made into lumps with a spoon and dropped into boiling
o0il for a few minutes

moin-moin {boiled cake) prepared as for akara, then a little palm
0i1 18 added and the mixture is tied Into plantain leaves and
boiled

(March to

clally green leaves, are Important ingredien*s of
vege;i:\::s' szle)i fresh or dried l’Jide variety Iincluding leaves of

—
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the baobab (Adansonia digitatal, cassava and sweet potato
{Ibomoea batatus) leaves, okra (Hibiscus esculentus) leaves,
and the okra frult loself

fFruit consumption is low, mainly plantains and bananas* {Muse spp J
eaten frled, bolled or roasted, or dried and bealen into a flour
oranges (Citrus spp /. mangoes (Mangifera spp ) and pawpaws
(Carica papaya) may be eaten In season

Meat and fish Cattle meat is expensive as the animals are rostly
driven from the Northem Provinces and are therefore lean
Goats and sheep are Kept but are eaten chlefly on ceremonial
occasions Large snalls are eaten In remote areas, meat
consists mostly of small game such as squirrels, bush-rats, and
small deer, shot or trapped and sold raw, smoked or dried

Fish {s eaten on the caast some smoked fish 1s sold ln the

Interior at a high price Freshwater fish Is sonetimes obtalned
inland

efo a stew, eaten wlth garl, foo-foo or yam Meat or fish is cut
Into small cubes and fried in palm o0il, leafy vegetables (washed,
sometimes bolled) are added with water, pounded melon legusi)
seeds, plenty of peppers, and a little onion and salt The stew
1s cooked in an earthenware or iron pot over an open flre

Oi1ls Palm ofl extracted from the fidrous pericarp of the oll palm
Elaers guineensis) s the main o1l used for cooking it is a
reddish colour and has a high carotene content A whitish ofl
1s made from the kernel Other olls, less extensively used,
are made from groundnut, coconut and melon seed

Palm wine

chief alcohollc beverage, made from the sap of the oll
palm,

an Important source of the B-group of vitamins
DIETARY PATTERN

The number of meals varles between cne and three Children
may leave home for school with little or no breakfast and may be
glven a penny or halfpenny to buy lunch {which may be only an akara
ball, about the size of a bfllfard ball) They return home, after
a listless day at school, to eat at 3 pm The worst sufferers are
children of broken homes, 1iving with one parent who mey be out all
day There 1s a local prejudice against the eating of meat and eges
by children, as it 1s thought that these foods make them lazy and In
some cases they are thought to be Injurious to health

Meals of the working class are
Breakfast

bap, 081 or garl, and a 1ittle akara
Midday

garl, cooked yans or sweet potatoes, and a little
moln-moin (working men, however, buy from itinerant

Nawkers their midday meal which 1s usually incub-
stantial)

* see foothote to fage 310
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Evening beans and palm oil only, or gari, rice or yams with
efo A few ounces of meat Der week are eaten,
usually with the evening meal

buring the long intervals between meals, adults chew kola nuts
{Cola acuminata and Garcinia kola), sugar cane {Saccharum officinarun
or awusa nuts (Tetracarpidium conophorium) as stimulants or snacks

The middle class have a similar diet to that of the poorer
people but 1t 1s of better quality and greater quantity and Includes
soup (wlth more meat or f£ish in it) at midday and in the evening
The} may also have tea, coffee or cocoa with a little condensed milk

The wealthier people have a full and varled diet, usually a mix-
ture of African and European dishes

The following European foods have been adopted by some groups,
polished rice and corned beef, or blscuits and sardines and tea

DEMONSTRATION OF GAMBIAN F00DS
by members of the staff of
the MRC Field Research Station, Fagara

Descriptions of these foods are glven in !'The Useful Plants of
West Africa' by J M Dalzlel (1937) published by the Crown Agents
for the Colonles The numbers 1n brackets after the food names are
the pages on which descriptlons may be found

Cereals

Rice (Oryza sativa) (533) - two varletles of ocal gralm, In husks
Samples of whole grain after first pounding
Denpentingo - new rice after parching, pounding and cooking in
the flelds

Coos, In whole head - bulrush millet (Pennisetum spp } (538} sanyo -
main crop, and suno - early millet Sorghum (Sorghur gambicum)
(547) kinto - red, and basso - white

Findo (Digiftaria exilis) (526) — whole graln, and sample after first
pounding

Root
Cassava (Yanshot utilissima) (150) - raw, fermented and as flour

011, o1l seeds and nuts

_ d ol
s puineensis) (499) — whole ‘rult kernels an
o ((!gllxiumrgchzs hypogaea) (228) - nuts and pascg 100)
}(é:‘]).:nnuc {Gareinta kola and Cola acuminata) (91 an

. 7
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Yegetables

Peppers {Capsscum spp J {427) = elgnt varletles

Baobab (Adansomia digstata) (112) - leaves, fresh, dried and powdered,
and fruit (‘monkey bread')

Locust beans [Parkia spp ) (218) - fresh and fermented (tolingo)

Garden egg (Solanum spp ) (433)

Snallots (Allum ascolonicum) (484)

Sour-sour leaves (Hibiscus sabdariffs) (129)

Spinach {Amaranthus spp ) (35)

Tomatoes (Lycobersicun esculentum) (430) and bitter tomatoes

Fish

Dried salted and dried smoked

THE DIET OF THE RURAL BASUTO"
by
K E A Underwood Ground
FOODS ~ THEIR NAMES, PRODUCTS AND METHODS OF PREPARATION

Main or staple foods

Maize (poone) Zea mays

Malze meal {mealle meal) - formerly home-ground, now almost all
machine-milled

| mole sromndt Refined

‘ g/1p g/kg g/1b g/kg
Protein { 418 92 2 359 79 1
Fat 17 7 29 0 54 11 9
Carbohydrate | 335 0 738 5 336 0 740 7

i

mg/lb mg/kg mg/1o ng/kg
Thiamine 2 174 384 081 g 24
Riboflavin 05 11 021 048
Nicotinic acid 91 20 1 47 10 4
No vitamin C or D

See Report of the Committee on Nutrition in the Colcnial Empire ({1939)
Cnd 6051, part II, page 49 1n which re ¢
this subiect by H;‘ fagh ashton ference 1s made to a report on

4 Produced by harmer mills
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Dishes?®

lesheleshele a soft porridge One cupful mealle meal added to
one pint (O 57 litres) volling water, stirred periodically while
simmered for half-an-hour Eaten with a spoon, or sometimes,
when more water 1s added, drunk from cup or mug

papa mealle meal pap Mealle meal is added to bolling water
untll thick, cooked for an hour-and-a-half Consistency of
bread eaten With spoon or fingers, mainly by the men, who do
not eat soft porridge (lesheleshele)

motoho sour porridge, made from home-ground mealle meal (see
1Beverages')

bohobe a bread made by steaming mealle meal dough

setampg samp Whole maize softened 1n water, then drled and
crushed Wnen required for eating, bolled in water, used thick
or thin Eaten with meat when avallable

lixhobe dried whole malze Bolled t1ll soft, peeled and eaten
when cold

1lipabl dried whole maize Roasted until brownish When cold,
ground with salt and sugar Eaten cccaslonally Fresh or
green mealles - corn-on-the-cob Boiled or roasted

Kaffir corn (mabele) Sorghum vulgare Eaten as a thin gruel

(lesheleshele) mainly by young mothers, or as a thick porridge,
mostly by women

Kaffir corn Is more expensive (4id per 1b ) than mealle
meal (3 per 1b ) and though sometimes used for bread, 1s used

extensively for making beer (see 'Beverages') Many men llve on
beer and meat only

Wheat (koro) Triticum wulgare Used mostly In the mountalin areas,
almost exclusively for making bread (bohobe), and occasionally
for beer Beer 1s used to make the bread rise

Oats (lierekis) Avema sativa  Grown for feedlng stock only
Foods used 10 preparation of stde-dishes or eaten as 'snacks'

Vegetables Cabbage, carrots - grown fairly commonly Wild green
leaves (splnaches) - many varletles

Legumes  Beans (linaoa) Phaseolus wulgare and Ifeld peas Pisum
satiyum -~ eaten fresh or dried Cowpeas Vigna unguiculata - 2
sma.l amount grown in the scuth

Stalk Sweet sorghum (ntsoe) Sorghum soccharatum

h

peaches - eaten fresh or dried - riost familles have a peac

Frul:ree Apricots Tomatoes — not commonly eaten ~ bought from
shops

- £t skinned varietles, grown
1ts Pumpkins - both hard and so
cucug; nearly all familles Water melons
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Meat Poultry - usually bolled and eaten with mealle meal HMutton
Beef — eaten fresh or as biltong flihaopa) Pork - bolled or
fried Horse - eaten sometimes

Fish Rarely, 1f ever, eaten

Insects and larvas Hot generally eaten, herd-boys scmetimes eat
roagted grasshoppers

Beverages

Beer (joala) Kaffir corn is ground to a rough real which s damped
and added to bolling water Moroko (remains of strained beer)
1s added The mixture is left overnight, and next merning ls
revolled and left to ool Yela* 1s added and the thickened
mixture is covered and left ror 24 hours, then stralned

Motcho Dry realies are ground to a Tough meal which 1s damped with
water, left for six hours, then ground to a fine meal It is
then further diluted and, with a small quantity of some previously
prepared motoho, 1s added to bolling water The mixwre 1s
covered and left overnight, and 1s ready for drinking next momlng

Mahles mealle meal bolled in water

Milk  fresh or sour (mafi)

FEATURES OF DIETARIES OF MEN, WOMEN AND CHILDREN IN LOWLAND
AND MOUNTAIN AREAS AT DIFFERENT TIMES OF YEAR

Lowland areas - men

Spring (September and October)

Basfc foods Mealle (malze} meal as hard porridge (papa/, soft
vorridge &motoho) or bread (bohobe) Mealle meal In a drink
{mahleu) Stamped malze Mill-ground wheat 1f obtalnable,
baked as bread (bokobe) ~ eaten to a lesser extent Kaffir corn
{mabele} meal eaten as stiff porridge Dried peas and beans -
boiled, eaten occaslonally

Protective fopds Meat - very occaslonally, when a beast dies (and
therefore more meat eaten In times of severe drought than at other
times) Mutton - fron mountaln sheep - 15 expensive and is
bought from butcher Milk and eggs -~ Very occasionally
Oranges — 1largely bought Plgweed - collected by women and
voiled (thepe)

Fermented liguids haflir veer /Joala) made from fermented Kafrfir
corn daily when possible

Surmer (November to March) and Autumn (April and May)
Easlc foods Mealle meal and wheat as In Spring Green nealles ~
roasted or bolled Pumpsins Potatoes and dried beins
occasionally

* Kaffir corn soaked In waler for four to seven da,
ss then laid cut cn the
ground in the sun and covered With sacss W
uncovered and sun-dried e gernliation stares
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Protective foods Meat and eggs as in Spring More milk avail-
able but still not plentiful Water melons Peaches Small
amounts of cabbage, carrots and onions Wild spinach (moroho) ~
1s not often eaten by men

Fermented 1iquids KXaffir beer, as in Spring

Winter (June to August)

Basic foods Mealle meal and wheat as in Spring Home~made samp
flikhobe] prepared from mealies bolled, and beans boiled  Beans
often added to samp

Protective fpods Meat and eggs as In Spring Very little milk
Condensed milk - used, when avallable, by the more wealthy people
Tea ~ common, usually taken with milk and sugar No green
vegetadbles

Fermented liquids Kaffir beer as in Spring

Lowland areas - women and children

The diet of women and children 1s the same as that of the men,
with the following exceptions

1f obtalnabdble, milled Kaffir corn (mabele) 1s eaten as a
soft porridge (lesheleshele) This 1s particularly so in the
case Of pregnant women (Lesheleshele 1s seldom eaten by men)

It 1s against the Basuto custom for children to eat eggs

Wild spinach (moroko) 1s usually eaten daily, In the boiled
form, in Spring if the ralns come early, and in Summer and
Autumn

Wild berries (monokotsoa:) are eaten by children in the
Summer but are not plentiful

Mountain areas

As the diets of the men, women and chlldren are practically
identlcal, they are listed together The remarks concerning eggs
and wild spinach In the lowland areas applv to the mountain areas also

Winter and Spring {June to OCctober)

Basic foods Mealle meal 1s a luxury and 1s eaten when funds allow
{mealies are not grown in mountaln areas - mealie meal Is twice
the price of wheat) Home-grown wheat ~ ground on the stone -
vaked as bread Very little Xaffir corn grown — expensive to buy
pried peas eaten falrly frequently

protective foods Meat — normal family eats mutton two or three
times a week M1lk more plentiful than in the lowlands but cattle
often grazed far from villages Eggs eaten very occasionally

Fermented 1iquids Beer made of fermented wheat and mealle meal
(y0ala)
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Summer and Autumn (November to May)

Basic foods As In Winter and S§pring, with the addition of potatoes
Protective foods Meat - mutton -~ not so much avallable during the
period of wool growth, killings are more frequent after sheep-
shearing in January very little beef eaten Milk much more

plentiful, drunk fresh or as 'thick milk' (mafi) Wild spinach
plentiml Small amounts Of cabbage, carrots and cnions Few
water melons and peaches

Fermented 1iquids Beer, as in Winter and Spring.

Foodstuffs fram Bechuanaland wers exhlblted
by B T Squlres The dlet of the Tswana fs described
in & paper by Dr Squlres on page 63

FOODS FROM SOUTHERN RHODESIA
by
E Baker Jones

A number of foods from Southern Rhodesla were shown, also g serles of
photographs 1llustrating methods of storage of foods Since the Conference
coincided with the end of the dry season in Southern Rhodesta, the 'relisht

foods were scarce and 1t was of interest that according to Dr Baker Jones,

the specimens of dried green goods c¢ould have been just as readily abtatned
In the market at Bathurst Gambia

Wnite maize 1s the staple food of Scuthern Rhodesia,
plemented by tulrush millet (Pennisetum typhoideum) Iinger millet
(Eleusine coracana) sorgmm and upland rice The climate of the
south-western province of Matabeleland is particularly sultable for
sorghum productien, which is greater in this area than in the whole
of the remainder of Scuthern Rhodesla In urban areas there has
been an Increase in the consumption gof sugar and of bread made from
refined wheat flour  4s both sugar and wheat flour have to be
imported, the increasing demand 1s becoming embarrassing

1t 1s sup=-

The maln tradltional dish consists of & stiff TTid; Tepare
from the milled staple cereal by 1ightly boillng. W'me pﬁrfdggaisd
eaten with a rellsh or side-dish, the nature of which varies ‘Those
cormanly used are boiled, sun~dried green leaves, e g rape spinach,
Dumpkin and bean, or cooked green vegetables such as Okra, flavoured
with salt and a sauce made from cOoked, pounded groundnuts A
favourite relish has as 1ts main Ingredient certatn wild fungt
};i:gsdsl:;vea in the water in which they are cooked is another popular
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Some foodstuffs, anlmal products including meat, termites and
caterplllars (the two latter fried in their own fat), also sweet
potatoes and pumpkins, are served as snacks rather than rellshes or
slde-dishes The relish or side-dish differs from a snack in that
the former 1s an essentlal accompaniment of the porridge, assisting
in deglutition whereas the latter 1s regarded as rather a luxury
When the thick porridge 1s eaten it 1s rolled Into a ball with the
fingers of one hand, dipbed Into the relish and swallowed whole with-
out masticatlon, hence the Importance of the relish for lubricetion
of the bolus Snacks are eaten by themselves at odd times and are
properly masticated

Judged by European tastes, the cereal dishes are too llghtly
cooked  vegetables, on the other hand, whether tough or not, are,
by the same standards, overcooked

Native beer ls brewed from maize and finger millet

Small, almost negligidle, amounts of cow's and goat's milk are
consuned Infants are fed irom an early age with cereal pap and as
a rule they are weaned late

The average dally consumption of beef is less than # oz (21g)
per head other animal products are consumed In much smaller amounts
Poultry are reared for sale In the European market and eggs are re-
garded as potentlal chickens rather than as articles of diet

The bulk of the legume crops is sold for cash 011 and marga-
rine are produced from most of the groundnuts grown and the residue
1s used for cattie cake

Experiments are being made on fish-farming, 1t 1s hoped that
eventnally fish may be available for improving the African dlet

Photographs were exhibited showing winnowlng of grain by & pro—
cess which was the same as that demonstrated by the Gamblan women at
the Conference (frontisplece) The grain after soaking is milled
py rubbing it on a large flat stone with a smaller stone with a
flattened surface, in a manner similar to that used for procucing
masa in Mexico where, however, the grain 1s soaked for a longer time
and the product of stone-milling is cooked differently

Photographs illustrating typical food stores in the native
reserves were exhlblted As welghts and measures are not in general
use, calculations of food stores are judged by experience

The main dietetic diseases seen in Southern Rhodesia are, in
order of trequency of occurrence pellagra, kwashiorkor, arivo-
flavinosis, SCuUrvy, night-blindness and other eye and skin changes

ssoclated with vitamin A deficlency, anaemia (almost always micro-

s ana endemic goitre as no detalled surveys have as yet been

;,Z;é‘:) there is no accurate xnowledge of incldence and distribution
’
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Atterpts to irprove the diet of the African In Southern Rhodesla
ire belng made by the Introduction of two new dishes, one a nalze
tortilla traditional In Mexico, and tempe as produced in indenesia
Mtficulties have arlsen in the preparation of fempe as the alr
tenperature and humidity in Southern Rhodesia are not favourable for
the fermentatlon processes, and plant ang eguipnent will have to be
designed for thls purpose

The method used for preparation of terpe is glven on page 278
It 1s of Interest that farmers of Scuthern Rhodesia have been attrac-
ted by tempé as a feed for cattle and 1t is as such that 1t may first
appear cn the marketl It is thought that the artificial heat and
hunidity of the tobacco curing sheds of Southern Rhodesia night be
adapted to the manufacture of tempe and 1t seems that the production
of soya bean, the advantages of which have been so advocated by
Scuthern Fhodeslan agriculturalists, may be stimulated by a demand
tor tempe, in the first instance for feeding cattle

FERMENTED FOOBSTUFFS IN USE IN YARIQUS PARTS GF THE WORLD
by
B S Platt

This memorandum 1s based on material gatrered together early in
1941, since this memorandum was prepared there have been several
publications which may be of Interest! 36 7

Numercus foodstuffs and beverages are fermented at some stage
in thelr preparation The practice 1s commen and wildespread and Its
importance lles In the probable contritution of nicro-organisms to a
restricted dletary, as many of the fermented products are consumed
dally, and often in large amounts For exarple

(a} the average daily consumption by the men of a Nyasaland
village oI fermented cereal gruel (commenly known as haffir
beer) was 11 plnts, over a period of five months

(b) the average daily consumpticn by the Annanmites of nuoc-mar
(a fermented flsh product) has been estimated as 40g per
head, which is sala to supply 8 per cent of the nitrogen
(protein) requlrenents, and the annual trade in Indo-China
1s about 100 000 tons, all of which Is absorbed by the home
market4,

(¢) the daily consumptlon by the Japanese of soy sauce 1s sald
to be 2 5 az (71g) per head, and the annual production in
Japan alone is considerably over 2 million barrels®

‘The fernentative processes entailed In the pre

paration of the
progucts in the following list imiolve the active partlcipation of
nicro-organisns There 1s, howsver, a group of fermentations,
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brought about by agencies {enzymes) developed within the material
fermented, in which micro-organisms may be present but are probably
not essential to the process Examples of this group are found in
stages of the manufacture of tea, coffee and cocoa, and In the
steeping of cereal grains and pulses Processes of this nature
arfect the nutritive value of a foodstuff but they need not here be
considered further, except to note that they may and do occur along
with microblal fermentation

EXAMPLES OF FOODSTUFFS AND BEVERAGES INVOLVING FERMENTATION
BY MICRO-ORGANISMS

Cereals e g wheat, rice, maize, barley, rye, oats, sorghums, millets

(a) Leavened bread (wheat and rye, sometimes other cereal
meals are used as diluents)

(b) savoury cakes wdhe cakes - fermented vheat flour crust
with various fillings - Switzerland, Liebenwerdaer
Speckkuchen - baked fermented rye flour, sour cream, bacon
f111ing - Germany; chak how joo, chin tus, pek tong quay -
made from fermented dough - Canton

(c) Sweet cakes barm brgck - Ireland, spice bread -~ Yorkshire
fresh plum cake and butter kuchen - Germany, and babooky -
Czechoslovakla, are all made from fermented wheat flour and
milk and sugar with fruit or nuts or other flavouring is
added, quay tepong manis - fermented wheat dough stuffed
with sugar and fried in cocchut 011 — Hafnan

(d) Dumplings dao—tse - fermented wheat flour crust with
savoury filling, steamed - North China, dumplings with
yeast - wheat flour with yeast, egg and milk for cruss
fruit filling, boiled In salt water - Czechoslovakla

(e) Fermented rice preparations koji - cooked rice fermented
by Aspergillus oryzae - an Ingredient of miso, and used in
the preparation of soy sauce - Japan, tapas pulut ~ cooked
rice fermented by the addition of fermented cakes of flnger
millet - Halnan mah kok quay - ground rice fermented with
fermented flour paste steamed and made Into cakes sweetened
with sugar ~ Hoklen and China, tddalee masalay radas -
fermented mixture of gram and raw rice, flavoured with
onion and curry powder or chillies - Tamil race of Southern
Indla and Ceylon, apom balik — Tice flour and sugar mixed,
fermented with yeast, fried In coconut oil - Java

(f) Porridge and gruel skabuputra — sour gruel or grits made
by fermenting bolled barley groats with butter milk and
milk - recognlzed as a nourishing dish - Latvia Sican guwyn
and Ulymru (flummery) - made from oatmeal and buttermilk
termentation mixtures — Wales sowans - acld fermentation
of sids (the inner husks of cat grain) - Scotland umcukuy =
bolled whole malze mixed with milk curds famazs:) and fermen-
ted with light maize beer - East Cape Province, South Afrlca
(this 1s only one example of the preparation of a staple
dish of a type in general use by the African In West, East,
Central and South Africa Many of these staple dlshes are
disappearing with the Introduction of machlne-made mealie
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{malze) meal The town-dwelling Zulu s, however, leam-
ing to fement the European mealie porridee, and a dish
farahenn) fermented after the additicn of wheat flour 1s
considered to be an excellent substitute for milk and curds
(arast) It has been remarked? that 'frem dirth till
death the 2ulu 1lives, In a very large measure, on fermented
alirents' }

(g) Beverages Fermented beverages are prepared in most parts
of the world, and all kinds of cereals are used in their
preparation Amongst primitive peoples the femented
1iquidseare generally consumed as thin gruels, e g
preparations of the type of Kaffir beer n modern
practice, the nutrients of the micro-organisms are flltersd

off
(h) Soups broch ~ fermented wheat bran - is put Into soups -
Roumania -

(1) Sauce wheat and barley are used In the preparation of soy
sauce (see Pulses)

Roots e g taro and cassava

Pot ~ a staple dish obtained by acld fermentation of taro —
Hawall, gari - a staple dish made by allowing grated cassava Lo
ferment for three days — West Africa Where cereals are difficult
to obtain, In Nyasaland lakeshore viilages, for example, the natives
prepare a root beer, similar but Inferior to Kaffir beer

Pulses

The grams are fermented along with rice in some Tamil dishes
{see Cereals (e}) Far Eastem preparatlions lnclude miso — a
nizture of koji (see Cereals (e)) and soaked, cocked sOya beans left
to ferment for two months - eaten by rural pecple at the rate of
about 40g per head per day - Japan, natto — a Dopular dish of
fermented soya beans - Japan, chou tofu - bean curd (tofu) allowed
to ripen and has a stink (chou) like Gorgonzola cheese - China,
shoyu - mixture of equal parts of wheat or barley and soya beans -
a long term fermentation (one month to two years, comronly about
five months) by Aspergsllus oryzae In the presence of salt — China
and Japan, groundnut press cake, fermented - Java
Fruits cocchuts, grapes, apples, pears, plums, ete

Examples are  bongrek and semsji ~ press cake from coconut
fermented by fungl (the former by specles of Rhizopus) ~ Central Java
Fresh coccnut julce fermented to a toddy - used in the treatment of
vitamin B deficiency - some Paclific Islands

Leaves and vegetable products

There are numerous herb beers and wines (e g. from clover, brogd
flowers and cowslips) made In England Fermented pigieed ¢Ararunthus
spinosus) 1s a common drink of the Maorl In tew Zealand Several
methods of plckling involve fermentation, e g In the preparztion of
sauerkrgut (Germany) and sauerkohl (Estonla) The sap and grosing
tips of some palm trees are fermented An Infusion of tea with
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sugar 1s fermented by the combucha tea fungus and 1s used as a
beverage In Tibet, 1t 1s belleved to be rich in ascorbic acid

fermented milk and cheeses

Kefir (Caucasus) and kumiss (Near East and Russla) are fermented
milks (goat's and marets, respectively, although cow's nmilk is also
used) and may contaln about 2 to 3 per cent of alcohol  Joghurt
(Turkey), ki1selo mloko (Balkans), mazun (Armenia), groddu (Sardinia),
dadht (Indla), leben (Egypt) and amas: (Zululand) are actd-curdled
products containing little or no alcohol and are made from goat's,
cow's and water buffalo's milk There are numerous cheeses produced
by fermentation and often ripened by speclal organisms It is not
known to what extent these treamments affect the nutritive value of
milk but they do have a preservative action, and the potentiallties
of milk as a vehicle for pathogenic orginisms are reduced, for these
organisms do not flourish In acld solutions

Fish

Nuoc-mam - a savoury sauce obtained by a combination of auto-
digestion and anaeroblc fermentation of fish - Indo China trasst =
a preparation made by fementing fish and shrimps, but the process s
not allowed to g0 &s far ag in the manufacture of nuoc-mam - Java
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GAMBIAR METHODS OF PREPARING FLOUR FROM GRAIK

A 4 zenotraticn shosaing the producticn of fleur frea sa™ghis grain was
glven by Gazblan Staff of the Fleld Research Staticn The rousnmg
dascriptica has been prepared by Mics M W Grant who studied the proces.
when it was dezonstrated by the sane woen during her visit In 1949

The rethod used In the Ganbla 1s typlcal of many parts of Africa
where hand-pounding with pestle and mortar* has not yet been super-
seded by poaer-driven mills, and 1t seems probadle that tre product
may have nutritional advantages over ordinary machine-nilled .lour

The dry grain is winnowed to renove cust, chaff, hollows gralus,
ete
The graln 1S then placed in a wooden mortar, togetrer with a
1lttle water?, .nd pounded with a hardwood Pestle to loosen tie bran,
which is winnowed off This pounding takes about ten minutes for a
quantlity welghing about five pounds {2z kg), approxirately half-a-
pint (280 ml) of water being added Canslderable force 1s exerted
and a pestle weighing about siz pounds 1s used, tut it is important

not to break the gralns by this treatient which 1s Intended cnly to
remove the bran

The ¢lean separatlon of the ocuter layers appears to be facili-
tated by thelr becoming moist (from the water added) while the
interior of the grain is still hard and dry Typical rmolsture
contents at this stage are separated bran 35 per cent, separated
grain 12 per cent (original dry grain 3 per cent)

After tre bran has been winngwed off, the grain 1s well washed
In plerty of water The graln 1s allcwed to settle and the super-
natant fluid poured off 1t carrles with 1t bits of bran and small
pleces of brogen endosperm and 1s quite floury in appearance The
wet graln 1s left for several hours, soretines overnight, 1t may be
covered or uncovered exposed on the Mut roof to the sun Or £ept
indoors in the shade The molsture content of the rass when set
aslide after washing averages 25 per cent.

A conslderable degree of fermentaticn takes place at thls stage,
for example in cne batch set aside at 9 45a n  the terperature in
the centre of the mass two hours later was found to be 36 59C and
at the surface 33 2°C, in an environmental temperature of 30 60C
Arter the graln has been standing for six to eight hours (the usual
period) distinct signs of germination can be seen rogt tips belng
sometimes as ruch as 1mm long.

* See froatisplece

7 Tiis treatment recalls thz definftion of ‘ccaditicatng’
glven by N 1. RKent In Food Sclence (ed E C. Pate-Salth & T N Morrls
{1982} 1age 109  Cazbridge) ! the application of heat water and
air - for certain lengths of tize In such a way as (o facilltate the
best separatlon of bran fron the endospem 2rd as far as pessible to
Izprove the baking quality of the resulting flcur' - 5d

of grain (akeat)
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The second pounding - which reduces the grain to flour - is
regarded as a much lighter task than the first, though the actual
time spent on 1t may be longer 1f 1t 1s desired to turn the whole
vatch Into fine flour, more commonly, some is left In the form of ¢
coarse meal, flour and meal being used for the preparation of differ-
ent dishes Examinatien of individual grains just prior to this
second pounding shows that they have beceme softened to such an extent
that they can be broken down between finger and thumb, and the flour
seemS to be produced by a disintegration of the grains under pressure
rather than by a splitiing into progressively smaller pleces by
gorceml ‘hammering', as would be the case i{f dry gralns were Dounded

ovn

Fifteen minutes' pounding suffices to reduce approximately five
pounds of soaked grain to a mixture of flour and small pleces similar
to semolina These are separated by winnowing or sieving and the
pleces returned 1o the mortar for further pounding if a greater pro-
portion of flour is desired

The molsture content of such flour when freshly prepared Is
about 25 per cent It 1s used immediately and not sun-dried and
stored as may be done in some other areas Analysis of a sample
showed a high B-vitamin content, despite the removal of the bran
The values found are given in the tadble, together with those for a
sample of whole-grain sorghum flour prepared by machine-milling of
dry grain Both are calculated to a 12 Der cent molsture content
for purposes of comparison

Mnalytical data for hand-pounded and
machine-milled sorghum

Sorghum flour
per 100g preparad 2 | machine-millea
Fibre, g 13 20
Tnlamine, mg 0 26 027
RiDOflavin mg 013 011
Nicotinic acid, mg 57 31

To people accustomed to the fine flour prepared by traditional
methods, a whole-grain meal seems very coarse and unpalatable, tut
retining of a dry milled flour results in heavy losses of B-vitamins,
which appear to be satisfactorily retained (and possibly increased)
by the nethods described above It also seems probable that a flour
produced in this way would be much more sultable for young children
than cne produced Dy methods which do not involve these fermentative
changes or which retain a high percentage of fibre



DIETETICS ~ demonstrations 217

FISH MEAL IX SOUTH AFRICAN BREAD
by
J M latsky

Profes.or Brock described work being done in South Africa on the
introduction of a protein concentrete prepared from fish Into bread
Some notes on these experinents have Deen submitted by Dr J M latsky

On the Sputh African Railways Native Compound at Koedoespoort
an experiment has taken place In which an addition of 3 per cent fish
meal to bread was made The percentage «<as lncreased weekly untll,
after three weeks, 8 per cent was belng added, and thls was continued
for six weeks without complaint fren the residents of the compound

AL the westford Institution for Lepers brown bread contalning
3 per cent fish meal was glven, but after three weeks this experiment
was stopped as patlents complalned that the bread smelled and tasted
sour, and they asked for a change to white bread However, the
brown bread supplied to the Institution at that time was of poor

quality, and 1t Is possible that the fish meal had nothing to do with
the complaint

At one stage of the work at Koedoespoort, bread containing
8 per cent flsh meal was used at Westford Institutien for about six
weeks without comment from the patients

Trials along the same 1lines as those made at Koed0espoort were
made at the Mental Hospltal, Weskopples, with the full knowledge of
the Superintendent and staff Members of the staff who participated
In the test reported that they detected a slight taste of fish meal
when there was 6 per cent In the bread, though 1t could not be estat~

11ished whether thls was because they knew of the presence of the fish
meal In the bread

Bread containing 8 per cent fish meal was used without further

cemplaint for flve to slx weeks after the experlment should have
stopped

At Nelspoort Sanatorium fish meal replaced for two weeks the
enriching mixture used in the making of brown bread Fish meal was
also used occaslonally in mealle meal but was not added to white
bread as 1t might have changed the colour

Dr latsky reports that accaptabllity tests have for the present
been stopped, pending reports of an Investigation which is still In
progress, on the intrinslc nutritfonal value of fish neal
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PREPARATION OF FERMENTED SOYA BEAKS {TEMPE)*
by
£ Baker Jones

Although soya bean is used extensively throughout the Far East
as human food, 1t has not been successfully used to the same extent
elsewhere It 1s werl recognized as a good Source of certalin
essentlial amino-aclds and there are many parts of the world in which
1t may be grown without difficulty It can be grown In Southern
Rhodesia where however, no serious attempt has yet been made to
process the soya bean so as to make 1t a popular human food

Erperiments In processing have been made In Southern Rhodesia
in collaborat on with an immigrant from Indonesia who is well
acqualnted with a product of processed soya bean, tempe, which was
used in Changl priscner of War campl The method of preparation
vwhich Is now described i1s the result ot many trials to discover
optimal conditions for making the product in Southem Rhodesia
Helpful informaticn has been obtalned from many sources, especlally
from Professor van Veen of the Food and Agriculture Organ'zation

Soya beans are soaked In water overnight, then cooked tlll soft
by boiling in water for about an hour The cooked beans are dralned,
cooled to about 360C, Inoculated with a cullture of the mould Rhizopus
oryzae and incubated on trays, In an atmosphere of high humidity, at
22 to 369C for atout 24 hours During this time 1t is Important
that the material should be ventilated and that the temperature srould
not rise above that specifled, otherwlse undesirable by-products are
formed During incubation the mould grows throughout the rass of
beans The products may ve copked Immedlately by boiling, roasting,
baking or frying, or it may be preserved by drying

The actlion or the mould on the soya bean has been investigated
by van Vee1 and Schaefir? The product contalns 62 per cent molst-
ure, 22 per cent protein, 11 per cent fat 1 8 per cent ash and
3 per cent total carbohydrate The product tempe, 1s more dlgest
ible than the orlglnal soya bean due, apparently, to proteolysis
occurring during growth of the mould, when the tempe develeps a
distinct pleasant meaty flavour in place of the original unpleasant
bitter flavour of the untreated bean

Certaln varieties when grown In droaght years are very resistant
to absorption of water and efficlent peeling of the Dbean is, In
consequence, difficult

Dr Baker Jones on the preparation 0f w0,a eans which 1as
* gvami)lwabgz to menvers of the Conference nas now been revised in the 1ight
of information received from Mr W R Carr, Food Technologist Southern
Rhodesia
P 1lot plant
ted June 1953 fron Dr Baker Jones <ays ‘The P.
b¢ :gmég’cgﬁgdggblon. constructed by our local Fa~mers' Co-op 1s expected
c?;rcowe into operation In a week or tyo *



DIETETICS - demonstrations 279

RECERENCES

1 Smith, D A & Woodruff, M F A (1951) Spec Rep Ser red Res
Coun , Lond , No274

2 van Yeen, A G & Schaefer, G {1950} Docum neerl indones
forb trop , 2, 270

PREPARATION OF SOYA BEAN AND BANANA DIET
by
R F A Dean

Diets of a soya bean and sweet banana* preparaticn have been
used for nearly a year at Mulago Hospital, Kampala, in the treatment
of kwashlorkor The chief difficulty 1s processing the soya bean
A simple method, deslgned to make the beans palatable and easily
dlgestible and £o render the trypsin inhibitor innocuous, 1s outlined

Raw beans are soaked In water for 24 to 48 hours during which
they swell considerably They are then squeezed under water the
lusks fall away, and the halves of the beans are easily separated
The beans are minced in a2 kitchen mincing machine and packed into
allner Jars to within 4cm of the top wWater 1s poured inte the jars,
leaving only Zem free  and the caps are fltted loosely The fllled
Jars are placed In a large vessel with water up to thelr necks, and
the water 1s brought to the boll and kept bolling for eight to ten
hours The beans should then form a soft rash which can easlly be
made fnto a smooth paste by Dressing between the finger and thumb
It should have a sllghtly beany flavour - not at all unpleasant The
soya mash 1s then ready for use in making the soya bean - sweet banana
diet At Mulago this 1s usually done In an electric blender

In the table the composltion of a sample ration 1s glven

Composition of sample ration of
soya mash — sweet banana mixture

Protein | Fat | Carbohydrate | Calorles
g g g
300€ soya ma.h 51 25 17 500
7508 sWeel Danana 8 - 144 540
758 sugar - - 75 280
Total 59 25 236 1 320

The protein provides 18 per cent of the total caloriles A vitamin
mixture provides about 1fmg cyanocobalamin (vitanin 312) h

% See footnote, page 310
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D1SCUSSION

Professor JACQUOT, replying to a questlon ralsed by Professor
Blgwood as to how far dlet could influence the chemical composition
of skin and hair, said that he knew of no experiments carried out ca
man* However, numerous experiments had been made on laboratory
animals, particularly rats, from which two definite conclusions could
be reached firstly that from the quantitative point of view there
exlsted a certain relationship between the amounts of cystine and of
methionine in the dlet and the amount of hair produced, and secondly
that lack of nitrogen Influenced the chemistry of the halr

It had thus been demonstrated that the regenerated halr of the
rat fed on insufficlent protein contalned far less cystine than
normal hair The experiments had shown that reduced cystine was the
only characteristic factor, because the rates of methionine, lysine
and tryptophan were normal A study of the anmino-aclds as a whole
had not been made, but experiments carried out in Australia and
New Zealand led to the concluslon that cystine alone might vary in
the nalr, whereas the other aming-acids were maintalned at normal
levels There would seem, therefore, to be no question of an
alteratlon In the chemical characteristlcs of keratin but rather of
morphological alterations in the hair with diets poor in nitrogen,
the halr showed an empty medullary canal whereas normally it was
fllled with keratinlzed cells Since 1t was lmown that cystine was
mainly found In the medullary canal, which held more than the cortex,
1t was understandable that the disappearance of the cells from the
canal entalled a reduction of cystine in the hair as a whole

It would be Interesting to follow up similar studies in kwashlor-
Xor with a view to ascertaining to what extent the lack of nitrogen -
probably the cause of the disease - brought about alterations in the
chemistry of skin and hair

Professor JANZ said that the absence of cystine In the dlet, as
Mackenzle and du Vigneaud had proved, caused an increase in oxidation
of the methyl groups, perhaps because the methionine was then used as
a source of sulphur in the synthesis of cystine This showed that
the complexity of the metabolic effects characteristic of multiple
partial defliclencles was not nerely the sum of the effects of a
number of isolated partlal deficlencles

Professor MONCRIEFF referred to a case of cystinosla recently
studied in which the halr was partlcularly sparse, although the
cystine content was normal Had 1t been possible to estimate the
total amount of halr, 1t would no doubt have been found that the
total content of hair-cystine was greatly reduced

f APF and 1ts relation—
Professor GYORGY commented on the mature O
ing to the
vitanin Bz (cyenocotalamin) He sald that, ow:
)Sfﬁmp ggsr, of 1iver, commercial fimms had started producing Byo through
fermentation by stralns of streptomyces It was then established
rﬁac Byp alone was not @ substitute for fermentation mash At

+ See, however, p 215 - £d
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present, APF was considered to be a combinatlon of Byp and arti-
blotlcs, possibly with other additional factors (Bi13, 314) NOT yet
chemically icentiflcd

Referring to Professor Bligwood's comments about the presence of
certain substances in huran nilk but absent frem cow's milk, he sald
that the former contalned a group of polysaccharides, ranging from
low to high molecular compounds In cow's milk, however, the poly-
saccharide content was very low, cnly 150 to 17100 of that found in
hman nilk. The chief constituent of these polysaccharldes was
N-acetylglucosanine which, on acid hydrolysis, would yleld glucosam~
Ine, as Indicated by Professor Blg.ood The other constituents were
fructose, glucase and galactose These four saccharides formed the
so~called repcating unity of Morgan {n blood-group polysaccharldes
The milk polysaccharides had nicroblological growth activity for a
particular strzin of Lactobacillus bsfidus, growth activity for rats

fed on a low protein diet, and anti-viral effects against certain
virus infections

Professor BIGWOOD agreed with Professor Jacguot about the role
Of cystine but wondered whether other sulphur organic compounds
influenced the growth of halr In his view more information was
Tequired about sulphur-containing substances

Referring to Professor Moncrleff's comment, he sald that in
cases of cystlnosis, where cystine crystals were deposlted in body
tissues, the hair might be expected to show a normal sulphur content
A sWdy of the complete amine-aclid composition of the halr and skin

was required but, short of that, an analysis of ratio of sulphur to
nitrogen should be made

Professor MAYNARD pald a tribute to Professor Bigwood on the
results obtained by the use of the chromatographic method He also
agreed with Professor Gydrgy about the definition of APF

Professor BIGWOOD wished to pay his debt of gratitude to
]131‘ 5 Moore of the Rockefeller Institute for Medical Research in
€W York who inftiateq the chrematographic method on lon exchange
columns for amino-acids, in collaboratlon with W H Stein Tis
13;:0% has been used In Professor Blgwood's laboratory since 1950,
Tngve I'i MoOTe spent the winter semester of 1950-1 at Brussels
rslty as Visiting professor ('Francqui' Chair)

enre;le‘omteisor BROCK was of the opinlon that the discussion - although
priely Nteresting - had gone beyond the main subject matter under
slderation namely, that there was definite ecological evidence to

irgve that kwashiorkopr developed where dlets were deflcient in pro-

uex tgk 20;1; guantitatlvely and qualitatively, psrticularly when the

byt essem:a{bohydrates was high 1n proportion to the protein What

e 1: Was a clear restatement of the fundamental issues

and sentntny SUch a way as to be clearly understandable to governments

certain pa“gatl;rs He had drawn attentlon to the fact that 1n

of rmanioris Of Africa where starvatlon was frequent, the incidence
OrKOr was nevertheless low, because of the fruit and beans
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produced locally In one bush community where a combination of
bean and nut mish, as a milk substitute, had been used as DPOst=
weaning food, no kwashiorkor had occurred That was evidence to

show that high starchy diets with low protein quality were not
Inevitable

He pleaded for greater emphasis on the urgent and practical
need to teach African people to produce and use proteins locally
avallable, whether of animal or of vegetable origin ‘The attention
of adminlstrators should be specifically drawn to that polng

Professor MONCRIEFF, In advocating the use of the traditional
'stock pot! as & means of including all necessary elements of food,
asked whether 1t had ever existed in Africa and, if not, whether it
could be introduced He sald that during a period of industrial
depression on Tyneside, fewer children had been affected by dletary
deflciency than might have been expected, largely because of proper
maternal care and the avallabllity of soup which was particularly
useful as a post-weaning dlet, as 1t was made up of every kind of
Ingredient and therefore contalned a great variety of food elements
He recalled a plcture of a scene depicting Africans dancing round a
ot Was this a stock pot?

Professor PLATT agreed with Professor Moncrieff about the
nutritive value of soup and sald that a procedure resembling that
used In the preparatlon of the stock pot was used In parts of Africa
Fish, for example, were cooked repeatedly so that ultimately the
bones were so spftened that they could be eaten The pot around
which the Africans danced was, however, probably not a stock pot but
a beer pot He had in the past drawn attentlon to the nutritlonal
merits of fermented grains (see page 271} and recalled a recommenda-
tion made half a century agol that the tradlitlonal Kaffir beer should
not be ellminated until its contribution to the dietary could be made
good In other ways

Dr McGREGOR wished to draw attention to one pelnt which he, as
a fleld wovker, felt to be most Important He sald that the food
supplies of the rural population in the Gambia were subject to violent
fluctuatlions*, not only In quantity but also in quallty For
esample, during the dry season, cereals harvested after the rains were
consumed in large quantities but over the wet season cereal supplles
became exhausted and the people lived on fruits, nuts and the leaves
of trees collected from the bush Thus, the two seasons dlffered
not only In the amount of food eaten bug also in the type of feed
consuned

Tn. effect of this seasonal dietary fluctuatlon could be detec—
ted in changes in the nutritlonal state of the population In the
Gambla a high Incldence of signs of vitamin By deficlency e g
glossitls angular stomatitis and chellosis, was found during the dr
season, but these signs diminished In frequency throughout the rains

% the hungry seasol' - see page 225 ana lancet (1950} v, 1002 k2
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d
on the other hand, dyspignentatlon of the halr in children an
adolescents reached 1ts maiimum incidence during the raths tut
dininished 1n the dry seazon was {t a case, then, of a particular
set of deficlency signs produced by one dlet In one part of the year

belng cured in the remainder of the year by an entirely different
dlet?

He wished to stress the importance of keeping in mind such pos-
sible seasonal dletary fluctatlcns whenever clinical nutritional
surveys in rural areas were conterplated He felt that 1t was wWrong
to conclude that nutritional deficlencles detected during a sursey

made at one period of the year were necessarily present throughout
the c~tire year

Professor BIGWOOD discussed the results of analyses of the
amino-acid content of cotion seed protein He sald that cotton was
an important cash crop in the Belglan Congo and that in the search
for food proteins of a satisfactory biological value It was mecessary
o wrn to cotton seed Tne difficulty lay In the tozic constituent
of cotton seed 01l, gossypol, which had somehow to be removed That
difficulty could, however, be overcome by st.itable technologlcal
treatment, preferably by chemical rather than by mechanical extraction

An analysis had been made of an American cotton seed fine flour
sample, as prepared for human consumption, and would be followed by
analyses of samples of cotton seed obtained from the Belglan Congo
A prelimlnary analysis of the American sample showed 9 4 per cent
nitrogen, hence more than SO per cent 'crude protein' The pro-
visional chromatogram, which he showed, did not Include data on the
cystine and tryptophan content The data concerning 16 other amino~
acids found in the sample, including ammonia nitrogen (the humin
nitrogen was neglliglble) covered 97 5 per cent of the total nitrogen
content  the Temalning 2 5 Included the nitrogen from cystine and
tryptophan The analyses showed that the proportlon of essential
amino-aclds was of the order of 30 per cent, which compared satls-
factorily with the level for cereals (In meat and milk the proportion
had been found to be about 40 per cent of the total amino-aclds,
whereas In cassava meal 1t was only about 23 per cent) It had been
found that the aminc-acid content of cotton seed protein was rela-
tively hlgh In lysine and other essential amino-acids but that on the
other hand 1t was consplicuously low in methionine I1f, then cotton
seed protein was to be used as an edible proteln of vegetable origin
because large quantitles were avallable 1t would be necessary to
compensate 1ts methlonine deflclency by means of other vegetable
proteins rich in methionine It was Intended to find out whether
sunflower protein could be used for this purpose or whether sone
other source of vegetable protein must be looked for

Professor JACQUOT polnted out that all oll-seeds offered a fair
balance of amino-aclds, sunflower seed being among the best It was
particularly rich in lysine and so, in combination with sS0ya beans or
groundnuts, would give all the amino-aclds required
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Professor DAVIES, in answer to a question asked earlfer, sald
that a study of the sunflower seed figured in Dr Dean's researcy
plans He wished to add that the dissemination of the results of
research was Just as Important as the work of research Itself he
personally had been totally lgnorant of the invaluable work of
Professor Bigwood on the analysls of amino-acid pattems

Professor RAQULT, in the course of surmarizihg the dlecussion
noted that, whereas there were few kwashlorkor cases in the Cardia,
the dlsease was common in Nlgeria and was sgnetines accompanied &y
infectious gangrene of the nouth A point of great lnterest was
that where the staple food could be supplenented by proteins obtained
from hunting, few cases of kwashiorkor occurred Fe stressed tke
inportance of 1ipids, palm oll in Nigerla and grouncnuts in the
Ganbia It was, he thought, essential to define to what extent
groundnuts affect the Incldence of kwashlorgor  He wondered £emer
an adequate supply of heat protein could be obtained Iron poultm &
was the case in Togoland

REFERENCE

1 Bryant, A T (1603) A description of natsie faoistuffst)ﬂ thar
preparation, Govern—cnt Printer, Pretorsa (cst of $rin
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PREVENTION OF MALMUTRITION IN INFANTS AND CHILDRER

Chasrman  Professor Je Fe Brock

SOME NUTRITIONAL IMPLICATIONS OF THE MOTHER-INFANT INTERRELATIONSHIP
by
8, S. Platt

Until recently the concept of the parasitlic nature of the foetus
on the mother was generally interpreted as meaning that the mother
supplied from her tissues the nutrients required for the growth of
the foetus, even 1f to meet these requirerents she had to sacrifice
some of her tissues There 1s, hosever, an increasing amount of
evidencel Tthat the fetus 1s parasitic on the mother to a degree de—
pending on the mother's nutritional condition when she enters preg-
nancy as well as on the quality and quantity of her diet during
pregnancy!, that 1s to say, food shortages are shared by mother and
infant, and the effects of malnutrition on the rother are reflected
in the state of nutrition of the offspring. I have reportadS sore
data on birth weights and lengths in varlous trbplcal countrles in
Telatlon to the soclal status of the mother and, In this connection,
te evidence of Burke et al was quoted to show how closely the birth
velghts and lengths of infants correlated with the protein in the
mothers! dlets It seems llkely that a record of birth welghts of
infants may provide a useful indicator of the state of nutrition of
mothers and possibly of the community generally It may indeed be
WOrth while keeping records and scrutinlzing them from time to time,
eVen when there 1s no overt evidence of malnutrition

tlon gere 1s a possibllity that underwelght Infants - which by defini-
Intants be classed as premature — are, in fact, full term such

1a7ohs MY, Indeed, be lmmture  Investigatlon of this possibility
n“tnl’ortant. 1t may have a bearing on the subsequent state of

10 of the young child  Another possibillty 1s that the pro~

E:lun of a plentiful supply of human milk may be of speclal
ortance to the irmature infant

hlxnanLi_:tle 1s known about the pecullar value of maternal milk for
various fants, nor 1s the significance for mother end infant of
yarious Infent feeding practices, e § {reuéncy of contact at the
stood » duratlon of breast feeding, and methods of weaning under—

o opa i€ TESULLS 0f an tnvestigation of the Dehaviour of milk 1
similar :Chs Of experimental animals (see page 291) suggest that a

the basxsmgstlgmun in human infants might be profltable and provide

T a new approach to the study of the matritional value of
the various milk fractions
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A good deal of cenfusion about infant feeding, in my view, arises
from a loose use of the teru !weaning! "To wean! is 'to teach wo
feed otherwise than from the breast' (OED) and the ldea is that the
infant is disengaged or cured from the habit of feeding at the breast
It is too often assumed that when an infant {s given food additional
to the breast, 1t 1s belng weaned  The tem ‘mixed feeding'®
might be applled to the process of giving food as well gs breast milk,
the tem 'weaning! being reserved for the process by which the child
1s fed otherwise than frcm the breast One point w«orth noting is
that the weaning process can be facllitated by giving the child food
before it takes the breast feed, so that i{ts demand on the breast is
reduced, Since the amount of milk secreted is determined by the
extent to which milk 1s drawn off the breast, with reduced demand
secretlon falls off

There 1s only scanty infomation about foods used for mixed
feeding of infants In a study8 of infant feeding practices in China
the possible significance of the feeding of starchy foods as a means
for developing later In 1ife a good capaclity for digesting and absorb~
ing predcminantly carbohydrate diets is mentioned A custom,which 1s
commen 2rong unsophisticated pecple, of early introducticn of starchy
foods should not be condemned without rore knowledge, 1ike many tradi-
tionzl practices in feeding, 1t may prove to have special value, at
least in the circumstances In which it is applied

Another usual feature of infant feeding arong unsophisticated
peoples 1s continued feeding at the breast for what are, by European
standards, long perleds, for up to four or five years, or even
longer, 1s not unknown Observatlons made In 1838-9 on a group of
98 infants In some Nyasaland villages on the duration of breast feed-
ing are shown in figure 1 The twenty-fourth mcnth was the commonest
time for weaning. There was a close parallel between the auration of
vreast feeding and the interval between pregnencles, values for waich
are shown for women in Nyasaland villages in flgure 2

It 1s the custom in communities In which polysamy 1s practised
for 2 wife to live apart from her husband for a year or G/, OT even
longer, after a prcgnancy At the end of this time she may becoue
prement zgzin and this occurrence ray be the occasion of AJeaning the
sucgling infant In a alscusslcn of African practices concerning
the fertility of women, Xrzywicki® quotes an analysis of the duratian
of marital abstirence (see table).

The signiflcance of weaning too early by l:radingnal .ls?ngarf_ds 1s
recognized In hyzgalend the infant #hich deprives its PI¥
:iﬁssor 51: 1ts full birthright of breast feeding is glven 2 nlame Alxlyi;:h
car;'xes a stigra for the mother for conceiving 2gain 'too st:ttzﬂw21
szne ldez 1s inherent in the texan tdeposed child! - the child who

becomes a victin of kvashiorsor
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Duration of marital abstinence for 62 males
of an African tribe

As long a2s he likes

For one month

For about six months

For & year

For elghteen ronths

T11L the child cen walk well and take its
own food

From one to two years

From one to three years

For two years

From two to three years

For three years

From three to four years

T111 the end of suckling

For an unspecified time 2

-
WrRnnaNno r-‘i\‘:z\n.z\;

.

fost workers engaged in nutritional or paediatric studies in
troplcal countries have early in their careers an urge to produce a
substitute for human or cow's milk It would, in my view, be much
more desirable to devole attentlon to two other problems  firstly,
the study of hov the mother should be fed s0 as to enable her to feed
her infant adequately from her breasts, and secondly, the determina=
tlon of the value of foods suitable for continuing the practice of
mixed feeding I support the view of Dr Ruth Quy, that 'unless
there 1s enough breast milk and until the child is able to feed with-
out help, food 1s 1likely to be Insufficlent until about the elghteenth
month This 1s due not only to the expense and trouble Involved in
the preparation of speclal food, but also to a lack of patience at the
Inevitable slowness of the child 1f, however, the child can be
assured of a supply of $00 to 700 ¢ ¢ of maternal milk In additicn to
its share of the family dlet, it 1s belleved that the difficulties of
this weaning perlod will be overcome °

Of special relevance to the first suggestion for study is the
observation of Balfour (see page 122) that on the 'Cambian diet' mother
rats Invariably eat thelr offspring So far as results of observa—
tions on experimental animals can be applied to the human, the need
for improvement of the Gamblan motherts dlet would seem to be urgent
A supplement of fish meal prepared so as £0 conserve the blologlcal
value of {ts protein would be worth while investigating for this
purpose

As 1tems of mixed feeds there are grounds for recommending various
rice px’eparal‘.mns4 1 favour the use of soya bean curd rather than
of the 'milk' prepared from these beans Bananas have been used in "
paediatric practice for many years, their Introduction being assoclate:
with the work of Thursield” who used them successfully in the treat—
ment ol marasmis in infants A preparation fram pot -zfemenced tar(;
(yam) -has been claired to have value for infent feedings Tnis brie

1ist is by no means exhaustive
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I deprecate the view that a supplement should be 'milk-1like',

1,e as to appeerance and consistency, the physlical properties of
mllk ¢an have no obvious appeal to the breast fed fnfant, and a cooked
supplement 1s especially desiradle In commmnitles {n which the water
supply is 1ilkely to be contaminated,

In conclusion, may I relterate that the predaninant interest
should be in the study of human lactation with a view to improving
infant nugrition by betler breast feeding, and may 1 also plead that
when the milk supply of a cormmnity 1is assessed, the contribution of

the human mother should not, as is nearly always the case, be
overlooked
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OBSTETRICAL DATA ~ MULAGO HOSPITAL, 1951-2
Collected by
C Rendle-Short

Between January 1951 and 20th October 1952 there were 84 stiil
births out of a total of 1,067 births in the hospital, S50 of then
were from obstetrical causes and 20 from medlcal causes, malnly high
fever and gross anaemis, and the remalnder were from uncersaln
causes Congenital abnomalities (only elght cases) were fewer
than expected Premature live births numbered 186, 188 of the
children remained alive 0f the 45 neonatal deaths, post-morten
examinations had been performed on only four, the causes of death
were (a) prematurity, (0} cerebral haemorrhage (two) and (e} pro-
thrombin deficlency 0f the remalnder, 28 were attributed to
prematurity (under 541b ~2 4kg)
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BEHAYIOUR OF MILK IN STOMACHS OF EXPERIMENTAL AHIMALS
by
B 8. Platt

In my communication I referred to an Investigation, a brief
statement of which has been reported and which, for ease of refer-
ence, 1s quoted.

' Among primitive peoples, infant feeding differs in two maln
features from the practice in more sophisticated socletles ~ the
infant is fed "on demand" and the period at the breast is generally
a matter of years rathler than of months It has been found
that the contents of the stomach of the infant rat form a cheesy
mass arranged In layers and that the portion of milk last taken
surrounds that already {n the stomach which In the case of "on
demand* feeding 1s rarely empty (see figure), this Is the reverse
of the arrangement of layers found by Grutzner in adult rats when
the portlons of bread and milk paste 1ast eaten were found
surrounded by shells of earlier portions Preparations made fron
the stamach contents of baby rats maintalned at the breast showed
the remains of a clot from a feed taken more than twenty hours
previously The stomach contents after a breast feed taken on an
empty stomach showed no stratificasion, much rmicus and many air
pockets Normally the enptylng of the stamach, apart fram the
departure of the wiiey fractlon, depended on erosion of the pole of
the clot by regurglitated duodenal julces Investigations are
being made into the fate of the whey and the changes whlch may
occur in the curd fraction during its long stay in the stamach,
including the absorpticn of lactalbumin, the rate of literaticn ad
absorption of the products of digestions of caseln, and the role of
certaln enzymes, e g xanthine (pterine) oxldase in milk 1n relation
to the time of thelr appearance in other infant tissues !

This observation might explaln the 'milk cast' referred to by

Dr Dean M1lk probably does not behave In the stomach as a

llquid foodstuff Fallure to recognize this, 1f In fact the
behaviour of milk In the human stomach 1s similar to that In the rat
{or in the kitten, In which similar changes to those In the rat have
been observed), 1s in part, at aw rate, the result of methods of making
observatiens on stomach function, whether by radiological methods or

employing the test meal, since both these techniques start with an
enpty stomach

REFERENCE
1 London School of Hyglens and Tropical Medicine Report of the
horkof the School for the year m4g-50, b 51

* geep 31L
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ANAEM{A AS AN INDICATION OF PROTEIN
DEFICIERCY IN PREGHANCY

by
A W Woodruff

Anaemia 1s cormon anong pregnant women in Nigeria and in
investigating its cause it becarg apparent that ralnutritlon 1s
an inportant ractor It was at first thought possible that
deficlency of specific haemopoletic substances night be respons-
ible for these anaemias, evidence accwmlated, however, vhlch
suggested that deficiency of protein 1s probably rore important
than that of other substaices

The patlents were all pregnant «oment 11ving in or near Ibadan,
Nigerla, and belonged to elther the Yoruba, Ibo or Hausa tribves.
In the course of a routine ante-natal examination 1t was found that
the majority were suffering from anaemlz, but others attended hos-
pital complaining of lethargy, weakness dysprnoea or palpitatfons
An outstanding clinical finding among these worlen was iUte presence
ot hepatomegaly and/or splenamegaly In patients in wWaon cardlac
fallure could be excluded, there was enlargement of both liver «nd
spleen In 19 of 25 cases

The obstetric histories of those anaemic women who had pre—
viously borne children revealed a remarkable Incldence of twin
pregnancles, and a high neonatal nortality rate Also the birth
welghts of these chiildren were abtnomally low Thus S1 children
were born of 21 af the wamen Of these children 32 dled in the
first year of life and 26 In the first ronth of life 81z of the

21 women had previously borne twins and two did so agaln while under
observation.

The birth welght or 18 of the children was detemined The
mean was 4 1b 9 oz. (2.07 kg) and thg range, 1 lb. 11 oz, to
61b 7oz (0772 92kg) Jelliffe® found the mean birth welghts
of healthy African children in Ibadan to be 6 1b 5 0z. (2 86<g)
All but two Of the children in thls serles weighed less then thils
figure, and nine of them were born prenaturely

Dletary data

The hospital did not supply neals to patlents and food was
therefore brought thrice dally by friends and relacives Tis
food was welghed and its estimated constituents and calorle values
are shoau in the table Miss M W Grant has kindly exzilned the
data on which these flgures are based 2nd states (perscnal communi-
cation) 'The higher figures are probably over-estimated by up to
30 per cent due to the fact that the water content of the flour used
1s likely to have Deen higher theh the figure allosed for' This
fieens that the wonen's dlets probably provided less than ig protein
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per kg body welght dally and this protein was gbtalned almost
entlrely from vegetable sources

Constaituents of the diets of 13 patients

Case Dally Daily Total Calories No
Yo protein carbohydrate provided by of days
consumption | consumption dietary protein food
(g) (g) and carbohydrate | welghed
5 38 362 1,660 2
[ 68 350 1,824 1
g 68 626 2,764 2
11 83 727 3, 160 2
13 o9 619 2,752 2
14 86 716 3,208 2
17 26 216 968 2
18 55 513 2,272 2
20 56 480 2y 144 2
21 47 396 L,77R 4
22 73 591 2,856 2
24 56 358 1,656 3
25 40 315 1,420 2

Plasma proteins were estimated In 22 cases, the mean value
was 7 35 and the range 4 9 to 8 7g per 100 ml In 15 cases tne
proteins were fractionated and the followlng values Were gbtalned
albumin, mean 3 48, range 2 2 to 4 1, globulin, mean 3 64, rangs
26 to 47 flbrinogen, mean 0 48, range 0 1 to 1 2 Nomal
figures quoted by Harrison® are total & 8 to 8 8, albumin, 3 4 to
& 7, average 4 globulin L2 to 2 9, average 2 fibrinogen 0 20 to
0 40, albumin globulln ratlo (AG) 4 1 to 12 1, average &1 By
comparison with these, the albumin fraction was below the average
in 13 0¢ the 16 Datlents In whom 1t was estimated and the globulln
fraction above the average In all 15 patients e 4 G ratio was

lower than average in all cases
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The liver histology was studled in 24 cases and an lncrease
in the flbrous tissue was present in almost all In other
instances fatty inflltration was present and partlcularly affected
the perlphery of the llver lobule The changes eere sinilar to
those reported In nal ignant nalnutriclon and other proteln deficl-
ency diseases

Haematological data

The blood picture in these wumen has been described in detall
elsewnerell  In brief the anaemia is characterized by an Increase
in the dlareter of the red cells and a diminution in thelr thlcs/-
ness, 2 haemolstlc tendenc, 18 also comien, while the bone marrow
dlmost invariably 1s of the macro-norroblastlc type nls
ansemla tends to become most Severe In the last three menths of
pregnancy and to remit spontareously after parturicion Treat-
nment before parturition i{s frollowed by disappointing results, and
administration of Marmite, cyanocobeilamin (vitamin B,,), [ollc
acld, and iron falled naterlally to improve the blood picture
During the puerperium there was a rarked tendency towards spon—
taneous remission

In view of the dietary evldence of protein deficiency, the
disturbance of plasma proteins, the changes in the liver suggest-
ive of protein deficlency and the ineffectiveness gf tollc aclg,
cyanocobalanin, iron, and Marmite, two patlents were treated with
large doses ot Casllan (Glaxo Laboratorles Ltd ) This substance
1s prepared from milk. it 15 composed of 90 per cent of pro-
tein +lch contalns scme of all the essential minc-aclds, 1 per
cent each Of fat atd carbohydrate, 4 per cent mineral salts

(0 3g calclum per ounce less than 1 per cent sodium), and 4 per
cent water

It was administered In the focd In amounts of 200g daily for
12-and 13 days respectively In neither case did any significant
Increase In the reticulocyte count occur, though during the period
of treatment the haemoglobin rose from 7 28 snd 7 83 to 8 10 and
9 5g per 100 ml respectively  During the same Derlod the red
blood cells rose from initial counts of 2 44 to 3 09 and E 31
millign per cu mm respectively These suboptimal responses to
high protein therapy show that during pregnancy the pathologlcal
process producling the anaemla may not be wholly reversed by the
administration of protein alone Some patients while having
similar diets cemplained of marked indigestlcn with flatulence and
abdominal distension It seemed that they were unable to digest

fully the protein given them, possibly as a result of colncident
Dancreatlc damage
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Discussion

Though suboptimal, the haematological response following
treatment with a high protein diet was better than that produced
by haemopoietic substances This suggests that proteln defici-
ency 1s more likely to be thie cause of the anaemia than Is
deflclency of such substances The characteristics of the anaenla
in these pregnant women are consistent with such a view and are
similar to those described by Trowell and his colleagues” % in
proteln deflclency states This 1s probably also true of the
anaemia so commanly reported among pregnant women in tropical
reglons other than West Africa, and perhaps gartlcglarly in the
cases studled by Napler and his co-workeps?r > 5 7s This view
is supported by dletary studles, plasma protein values, histolo~
glical findings in the liver, by the fact that the anaemia Is most
severe In the last three months of pregnancy, 1 e when the
demand for protein 1s greatest, &and by the high Incidence of tWin
pregnancles among these anaemlc women The low birth welght and
the high neonatal and Infantile Mortality are possibly also the
results of deficlency of foetal building materlals and particularly
of protein

Many of the women no doubt comence pregnancy with livers
demaged by malnutrition in childhood, but it 1s probable that
scue of them suffer further hepatlic damage during pregnancy
Certainly the fatty changes seen suggest recent dietary inadequacy
If the effects of protein deflciency are corman in childhood
because growth increases the demand for protein, then such effects
might also be expected in prepgnancy Here the demand in the last
three months of foetal growth may be proportionally greater than
that in childhood

Finally, the liver damage present ln these cases rather than
deficlency of haemopoletic factor may account for the macrocytosls
usually found Larsen® has shown that in patients with such
demage the red blood cells are camcnly abnomally broad, but thin,
50 that thelr volume nmay be little ralsed though thelr diameter
1s Increased.

Summary

Ineemia 1S common smong pregnant women in Nigerla eand becames
most severe in the last three months of pregancy

e red blood cells In such patients tend o be abnormally
broad and thin

The bone marrow 1s usually of the macro-normoblastic type.

be diffusely fibrosed in
e 1lvers have been shown to
neny cases snd jnfiltrated with fat in others.
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The plasma In these cases almost invarlably shows dimlnutlon in
the albunin and increase in the globulln fractlons

Tne patients' diets have been found to be low In proteln

The anaemla 1s usually refractory to treatment before
parturition

Ablgh proteln dlet, though followed by suboptinal responses,
appears to be more effective In treatnent than other haemopolellc
substances.

In pregnancy, end particularly in twin pregnancies, the denands

of the foetus for protein may aggravate dletary protein deflclency
and injure the liver or Increase pre-ezisting liver damage

Liver damage rather than deficlency of haemopoletic substances
may be responsible for the Increased red cell dlameter In these Cased.

It 1s suggested that anaemia pay be an indication of protelin
deficiency in pregnancy

I am indebted to Dr J (, L Adams for treating the two patlents
with Casilan, to Mrs I <Careron for the haematologlcal estimations in
these cases, and to Glaxo Ladoratories Ltd for the supblles of Casllan
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ANAEMIAS OF PREGHANCY IN GOLO COAST AFRICANS
by
@ M, Edington

0f 123 consecutive cases of anaemla adgmitted tO the Maternity
Hospital, Accra, 63 Der cent were normocytic, 26 per cent macrocy tic
and only 11 per cent microcytic Severe anaemia, haemoglobin value
of 4g or less, per 100 nl Of blood was frequently seen, OnRly 40
of the 123 cases (33 per cent) were hypochramic

The only comparable figures in West Africa are those given by
Gosden and ReldZiho have classifled the types of anaemla found in
adult Africans in Slerra Leone In their cases the normocytic type
of anaemia was most common but the incldence of macrocytlce and
microcytic anaemias was the reverse of mine — a difference no doubt
explalned by the fact that my own findings were based on a selected
group

The response Of many of the anaemlas to haemopoletlc drugs has
been disappointing Unfortunately, I have no record of sergm pro—
teln levels and vould 1ike t0 congratulate Professor Woodruff®on his

paper, as his supposition might well explain the lack of expected
response to treatment

The low incldence of hypochromic anaemia is, I think, of
interest, and appears to suggest an unusual type of iron metabolism

in the Gold Coast African Mueh further work on the problen 18
clearly required

1 would urge that some attention be pald to African mothers in
the study of dietary deflclenciles In the Gold Coast, the incldence
of llver enlargement, splenic enlargerent and signs of malnutrition
have been found to be more COmmOnN In women than in men Of a com—
parable age group, the flgures for these various signs in women of
child—bearlngi age belng 30 per cent, 30 per cent and 21 per cent
respectively Little reference has been made In the discussion at
this Conference to the influence on the new-born child of malnutri-
tion in the mother In the Gold Coast, fatty infiltration of the
1lver (normal or abnormal), the type IIl distributionk of iron pig-

ment In the liver, and naemorrhagic catastrophles have been commonly
found at zutopsles on new-born bables

At present ny colleague, Dr Harris, 1s investigating the
prothrombim times of mothers and new-born Infants It will be
Interesting to know i1f he finds any relation between enlargement of

*
see page 115
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the 1iver in the mother and haemorrhagic manifestations in the
new-born The treatment of malnutrition in the mother may pro-
tect the new~borh African child in the Gold Coast from necnatal
haemorrhages
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CALCIUM AND MAGNESIUM N THE SERA OF DAKAR AFRICARS
by
J. Linhard, F. Buason and P Glraud

The reaction between alkaline earth metals and polycarboxyl
anino-acids has been used as a basls for the estimation of calcium
and magnesiun by Schwarzenbach and his co-workers The results of
their research appeared in a series of papers in Helvetlca Chimica
Acta In 1847-8 Thelr procedure has since been applied to
blologlcal materlals

Detalls of the method for estimating calcium wmcli was used in
this study are given In a paper by Elllot Murexide™ (ammonium
purpurate) at pH 12 was chosen as the indicator

For magnesium estimation the procedure of Orange and Rietn?
was adapted as a macro-method, but gum arablc (purified by pre-
cipitation three times in ethyl alcohol) in a 171000 aqueous solu—
tion was used as a stabflizer Maximum absorption was found to be
at 54Quif, sll measurements were made on a Beckman DU spectrophoto-
Teter at that wavelength

Table |

Estimation of serum calcium (mg per 100 ml serum) in
blood of 317 apparently healthy young adults

2568 African men | 37 African |24 Europeans
of different women from | living in
races living Popenguine Dakar
akar

Mean valug 9 24 9 07 9 89

Standard deviation 0 427 o 787

No of subjects with 251 35 1

a value below European

norm of 10

No of subjects with 5 2 10

:u‘xl;lue above European

*We Wish to thank the Sch
uylk1ll Laboratories (Ph:
@d the Hagan Corporation (P1ttsburgh) for sexsdxélaggnma)

Iirst samples of Murexid rab
fenorainy exide This product 1s now obtainable
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Table 2

Estimation of serum magneswum (mg per 100 mi serum) in
blood of 105 apparently healthy young men, ot the end
of the rainy season 1952

95 African men 10 European
of different men living
races living In 1n Dakar
Dakar
Mean value 211 215
Standard deviaticn 0 250

Ameng the African subjects 1t was not possible to establish
relationships between differences in diet on the one hand, and pro-
fesslon or raclal sub-dlvision on the other

The distributions of calcium and magnesium in the sera of the
male Africans studied followed the nommal curve of error (figures
1 and 2) and there 1s ho reason to belleve that, had the samples
been large enough, the distribution of values In the other two
groups would have deviated from 1t

This study conflrms the conclusicns reached by Auffret and
’L‘anguy1 and Gasg® who found that during the railny season the
serum calclum level of the Dakar Afrlcan 1s significantly below
that of the European Thelr techniques were difficult and,
unfortunately, limited them to a small number of subjects
However, although a tetanic tendency is sometlmes observable and
thvostek's slgn appears frequently we, unlike Auffret and Tanguy,
do not propose to speak of calcium deflciency but will content
ourselves with observing that we should expect about 95 per cent
of the male Dakar Africans to have during the ralny season a serum
calcium level of between 8 4 and 10 Cmg per 100 ml serum Juadg~
ing from the figures we have obtalned on 37 African subjects, a
similar level may be expected 1n African women The calcium level
of Buropeans s very similar in Dakar to that in France

The small standard deviation of the serum magnesium values 1s
in conformity with what 1s already known of thelr constancy
varlations In other elements of the serum, such as phosphates and
proteins, do not affect the magnesium level as they do the calcium
level The magnesium level ameng Dakar Africans falls within the
Eurcpean noms which are generally considered to be from 18 Lo Ramg
per 100 ml serum The mean value does not dlffer significantly
from that of the ten Eurcpean subjects studled in Dakar
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Fig 2 Frequency distribution of magnesium 1n the
sera of 95 male Africans
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DISCUSSION

Professor BIGYOOD insisted that care be taken in assessing birth
weight measurements, During the acute food shortage in Belgium in
1941-2 the average figure for weight at birth sho.ed a fall corpared
with pre-war, but on closer exanination it was found that the figure
tor children bornat full tern was, in fact, not lower than normal
Was there any certain way of telling whether the African child with a
low birth welght was in fact torn at full term? In the Belgian Congo
1t was very difficult to obtain accurate informaticn in that respect,
It might be that the !'small’ babies were actlally slightly premature

With regard to the xanthine oxidase, he observed that as neasured
by reduction of methylene blue it was present in very fresh cow's milk
but raplidly disappeared, 1t could be used as a test of the freshness
(absence of bacteria) of the milk. It had no signitficance for the
young offspring,

Professor PLATT observed that the method of estimatlon of
xanthine oxldase which he used was not open to the objection that the
observations could be explalned by the presence of micro-organisms

Professor BIGJOOD went an to say that the cangenital abnommallties
which flgured In Miss Rendle-Short's analyses (page290) could be
exactly reproduced in experimental animals from riboflavin deflclency
during foetal developmentl

Professor MONCRIEFF wondered what weight standard should be
2dopted for distinguishing between the premature and the full term
African baby The 2,500 gram or 7 to 7% 1b norm in Europe for a
full term baby might not corraspond to the actual norm in Atrica
The flgures for still births, neonatal deaths and prematurs births at
Mulago Hospital, given by Miss Rendle-Short, clearly Indicated thet
the prenatal diet was hopelessly inadequate Nevertheless, the death
rate among bables born prematurely was satisfactorily low It
suggested that the heat and humldity of 2 tropical climate formed a
perfect Incuvator

All the evidence went to show that breast milk was the best source
Of protein for the baby, but it was lmportent to find ocut for exactly
how long the flow remained constant in quality and quantity The
flgures were conflicting, though 1t was apparent that the protein
content of breast milk remained good even when the mother was near
starvation The best solution seemsd to be to persuade the African
mother to revert to tha feeding pattern which prevalled before the
arrival of the missions, as 1t might be that insistence cn early wean—
Ing had deprived the Infant of an irreplaceable source of protein
There was no evidence for the argument that prolonged breast feeding
Of the baby harmed the mother, provided that she did not become
Preguant again,
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Dr CLEMENTS thought it might interest the Conference to know
that among the Melanesians ~ ohe of the few groups in the world still
unatfected by what might be called 'western clvilization' — there was
no sign of kwashlorkor Breast feeding went on up to three years
Shella MacDonald (working on behalf of the South Pacific Cammission}
had estimated that the milk obtained by self~demand feeding varled
between 6 and 18 0z, (170and 510g) a day in the second year of 1life
and between 5 and 10 0z (242 and 28.g) In the third year Supple~
mentary feeding was almost universal from the first ronth, and con-
slsted of the easily digested food common to the community, or of
other food pre-masticated by the mother As spon as 1t was able to
grasp food from the family pot, the child was allowed to eat it
Gastro-enteritls was uncomron

Dr WATERLOW sald that not everytaing was known about lactation
Dr Cicely Willlams had cited cases of suckling by the grandmother

Dr TROWELL added that breast feeding by virgins and non-presnant
grandmothers was not unknown Indeed, the slgns were that there was
an endocrine pattern pecullar to certain African peoples, the adoles-
cent increase In growth was another aspect At the other end of the
scale, v mignt well be that there was premature senllity,

Professor DAVIES agreed wlth the polint made by Professor Bigwood
when he had questioned whether an African infant at birth was full
cerm To him, & so-called 'full term African child' looked more like
a 6 or 7 month c¢hild

Professor FRONTALI, commenting on a point that Professor Bigwood
had rafsed durlng the preceding session when he had mentloned the
incldence of prematurity as a cause of low blrth welght averages
during the war, observed that this night, of course, be a source of
error With the purpose of avolding this error, he and his colls-
borators had studied during the last war the welghts of 27,000 new-
born infants at full term, excluding all the cases where the duratlon
of pregnancy could not be deflnitely ascertained For every year an
equal proportion of new-borns of the first, gecond, thirgd, etc ,
pregnancy was utilized These welghts were divided, according to the
years considered, by serfallzing them In classes of 100g Intervals
between 2,500 and 4, 5008 The mode of the binomial curve which
resulted (that is, the class Of weights having the maxirum of lfre-"‘h
quency) varied in pre-war years betwWeen 3,300 2nd 3 500F while in the
war perlod, especlally after 1843, 1t tell to between 2,900 and
3, 000g The curve of the modes was in this sense very indlcative
The intake Of proteins by pregnant Women during the war could be as
low as 54 to 608 instead of the recommended 85¢ per day

f mothers! raticns low
A second point referred to the influence o

in praveins ang other hutrients on not only the secreted quantity Uusg
also on the quallity of breast nilk. The composition of mllk l'x‘m'luchn
underted mothers obtained by Finlzlo was compared with the compos
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of the milk of the same women after they had been for twWo weeks on a
nor-al diet In Germeny during the first world war, Lederer had
observed a reduction of the calories {n the milk of underfed wemen

This underlined the point erphasized that morning by
Protessor Platt, who preferred to supplement the feeding of the mother
rather than the ration of the baby In fact this was done in Italy
in the maternal refectories of the 'Opera Nazicnale' for matemity and
intancy (0 H M.L.)

But even so, towards six months of age, the growth of infants at
the breast of nhard working wamen frequently comes to a stop, and thelr
ratlon has to be supplemented under the supervision of a child welfare
clinic 1t one wants to prevent precoclous weaning and prevalent
starchy food dlst

REFERENCE
2 MWarkany, J  (1g44) J Pedsat , 25, 476
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TREATMENT OF KWASHIORKOR AT HULAGO™
by
Re Fo As Dean

The conception of kwashiorkor as a protein-deficiency disease
has led to treatment with diets rich in protein The diets which
We have uged will be described after the principles of treatment
have been outlined and some of the difffculties involved have been
described

Dietary treatment has to be designed with three classes of
pathological change in view* (a) the changes In serum proteins and
enzymes, the correction of which seems to call for large amounts of
protein, (b) the fatty liver, which suggests the need for iipotropic
agents, and (c) the changes in the intestinal tract, which greatly
reduce the efficlency of the processes of digestion and indicate
that 1t is essential to give foods which are easily assimilated

The first principle of treatment seems to be to give as much
protein as possible and, as we do not know what amino-acids are
specifically needed, 1t 1s as well to use a proteln, or mixture of
proteins, of high biological value Probably the protein should
be rich in methionine, because vegetarian diets of the kind on which
children seem to contract kwashiorkor are 1likely to be short of the
aminc-acld Methionine 1s known to be lipotropic It is con~
cerned In the formation of choline, which 1s also lipotropic
Perhaps the dlet should contain an ample supply to allow for the
possibility that normal synthesis may be impaired, Cyanocobalamin
(vitamin Byp) must be added, not merely because 1t too 1s lipo-
troplc but also because it may help in transmethylation On purely
empirical grounds, 1t seems reascnable to add 1t for the same reason
that we suggested adding methionine — because so many of the home
dlets of these children contain very little, Our knowledge on this
noint is {ncomplete and it 1s possible that there are unsuspected
sources of the vitamin, such as foods which are eaten after they
have been acted on by moulds There are, however, no certaln
vegetarian sources and I think it 1s necessary to ensure an adequate
supply

* The cases of kwashiorkor mentloned in this paper were considered to have
no important complicating disease Thompson, working at Mulago,
recently extended our preliminary observations on the use of soya dlets
by attempting the treatment of an unselected serles of 43 children,
admitted with the diagnosis of kwashlorkor One-third of these children
nad some actlve complication.

five children could not be used, for varigus reasans
getgcgﬁigi’ng ag children, 22 were deemed tO progress satlsrﬁlt‘orggem
on the soya dlet, nlne progressed poorly, but did better on a m! P
aiet, and seven dled despite change to the milk dlet
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In the early trials we pald no attentlon to the calorie value of
the diet On the basis of experience with feeding moderately mal-
nourished German childrenl, a diet containing at least 135 Calories
per kilogran body welght was consldered necessary for children who
had kwashiorkor Later experience showed that 1t was difficult to
get the children to take a dlet of such hlgh calorie value and that
the need for increasing the energy content of the diet became more
Important in the stages of recovery after the disease processes had
been arrested,

It vas difficult to find suitable foods 0 supply additional
calories Fat, at least as milk fat, was badly tolerated Qut of
the 1locally avallable carbohydrate foods, sweet banana was selected
as being the best?

After assessing the results of treatment of over a hundred cases
of kwashiorkor, it was decided that a minimum of 50g protein daily is
needed for the cure of falrly severe cases The amounts of various
foods, some of which have been used 1in the treatment of kwashiorkoer,
providing 50g of protein are given in table 1, which includes
estimates of methlonine, choline and cyanocobalanin, Some of the
foods contalning 50g proteln are too bulky when prepared in a form
acceptable to a child acutely 111 with kwashiorkor In this res~
Dpect, milk seems to be the most suitable of the animal foods, peanuts
and soya are the best of the plant foods but cereals are unpractical

Table |

Zmounts of various foods yielding 5ogfrotem and
their methionine, choline and cyanocobalamin (vitamin B,,} content

Amount Methionine | Choline Cyancobalamin
or food §/508, 508, g
(g protein) protein) pratein)
Meat (beef muscle) 250 16 240 15
Fish 250 17 210 18
Liver 310 16 1, 650 310
Cows' milkt dried whole 150 17 204 15
Cows! mille dried sklumed 150 17 240 15
Malze meal 825 15 260 [}
White wheat flour 500 Q5 260 [}
Rice 820 17 70 0
Peanuts (grounanuts) 180 08 300 [+
Soya Yean 125 }
Soya (Mulagn preparation) 300 } o8 425 0
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In view of the general agreement that cow's milk, sultably modi~
fled, 1s the food of cholce for treatment of kwashiorkor, 1t might
well De used as a standard by which to Judge other foods for this
purpose Meat and fish appear to be of similar value to milk Ir
choline and cyanocobalamin are all that is required in treatment,
then small doses of 1liver can be effectlve Cur own experience and
that of others has been that treatment with liver 1s not outstandingly
successful.

There are slde effects of giving the sick child the smounts of
rood shown in table 1 For example, 190z of full cream dried milk
contalns about 55g fat, and much less than this amount of milk fat
usually causes lntense dlarrhoea, 150g of dried skirmed mflk contains
758 lactose and this often has the same effect

There is 11kely to be considerable wastage of any food given
owlng to Imperfect digestion and absorption and probably to imperfect
utilization The degree of wastage may vary with the condition of
the chlld and with the particular enzyme systems which are most pro-
foundly affected It 1s possible that ons child may need methionine,
or sore other amino-acid, rore than anything else, another may need
choline and another, who needs choline, may be unable to hydrolyse
lecithin Yet another may have acquired a store of cyanocobalanin
and not need an extra supply Whilst our knowledge of the dlsease
1s Incomplete, all we can do 1s to use the foods that seem the most
appropriate in the largest amounts which the child can be induced
to take When we know more about the disease, we may be able to
recognize the circumstances that demand the variatlons of treatment,

It 1s very difflcult to assess the value of any therapeutic
agent In the treatment of kwashiorkor Results of attempts to show
the effect of methionine have been disappointing Results of the
addltion of different amounts of cyanocobalamin to varlous dlels are
so far inconclusive

Since the results of the use of the dlets based on soya bean
preparations were published? some modificaticn of the preparations has
been made Soya beans are cooked for e¢ight to ten hours and not
autgclaved Uncooksd sweet banana* is always used instead of
plantaln, which seéems to be less digestible and requires cooking
Table 1 shows that 300g of our usual preparation of soya provides
only half of what seems to be the requisite amount of methionine
It has ample chollne which 1s, of course, derived from the soya
lecithins Like all plant materials, 1t ls not accompanled oy
cyanocobalamin

* nient Lo recoghilze TWO maln specles of cultivated Eumisde
Illzsésﬁzm?-smcu. for which the term 'plantaln! might be reserved&nﬁn the
eaten as a vegetable and 1s usually cooked. Musa saprentun, Lo hich the
term !banana! mlght be applied, Is sweel and usually ealen raw as
Xxel the West Indles the term '.plan;alnl 1s zgx;ns;i gﬁgcﬁ%nsox?sn:é“;&emw

rn troplcs, however, & dis’
gggﬁﬁlzeé‘,‘ %E?:ggkmg' g.nd :mble' sarr.s being commonly Anown
E

tplantainst -
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We are still unable to say exactly the extent to which the soya-
banana diets will replace milk protein diets but, on the whole, the
good resulls obtained at first have been sustalneg In the first
place the dlets were only glven to children who were not seriously
111 2nd with them we had no trouble at all Lately, on treating
more severa cases, We have had occasional trouble fron what zppears
L0 be & large resldue In the stomach Several hours after a feed
1f vemiting occurs on any diet, the stomach 1s usually eashed cut
before glving the next feed Occasionally in 2 very 111 child there
seems to be a brea«&down in the rechanism for passing food out of the
stomach TwWice at post-morten examinatlon we have found a cast of
solidified milk in the stomach, end that has made us careful A few
children given the soya dlet have vonited and had large residues and
we thought 1t best to change them to 2 milk diet The cause of the
delay in the erptyling of the stomach and of the vemlting may have
lain {n the considerable amount of fat given, about 25g dally As
already stated, milk fat provoked dlarrhoea It was expected that
the soya fat would do the same It did not, and 1t 1s possible
that the good tolerance wes due to the high proportion of short-chain
fatty aclds in the soya fat, which might have been particularly easy
for the children to absorb Faced with these signs of a different
Kind of intolerance, we are hoping to begin shortly trials of a de-
fatted soya flour

The soya-banana diet seems to be very satisfactory in the
treatment of moderately severe kwashiorkor The followlng 1c an
1ustrative case note

Mawanda, a chlld of the Baganda tribe, Was two years old when
admitied to hospital For seven months he had been 11ving with hls
grandmother, who was able to give us an excepCicnally good history
Fe had been entirely breast fed for only three months and had been
weaned at one year onto the usual diet of plantain and s eet potatoes,
with very occasional meat btut no milks He had been afling for abcut
four months For three months it had been noticed that the skin was
Daler and that the hair was losing its colour One month defore
adnmission the legs had begun to swell and the skin had started to
peel The appetlte was poor, especially for sollds, and there had
been some diarrhoea

The c¢hild was miserable and small, welghing only 7 Okg (15510 )
despite moderate oedema of the feet and legs ‘The skin was pgte and
ihe hair fine, straight and brown There were fissures on the upper
11p and at the cormers of the mouth, a denuded patch of skin on the
left buttock and weeplng areas on the groins There were Durple
patches on the thighs and perineunm. The liver edge was palpable Jjust
Delod the costal margin the spleen was not palpable The red
Plood cell count was only 2 9 millfons/cu mn and the Laeroglobin
10 12/100 ml  There were a fe« malarial parasites in the blood

t ~perature was normal The total serum proteins were 4.9 100mi,
the Blood urea 16 3 mg/100 ml  the total cholesterol 80mg/100 ml ’
and the ratio of free to total cholesterol 0 75

& Throughout treatment the diet Included 300g O our soya prepara—
{on, with banana and sugar, and enough of a multivitantn nixture to
Provide, among the rest, about 1S lamin = a f 1on
product and therefore not pure The whole dlet provided about 55g
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pratetn, 1 3g methionine and 450mg cholinme, and itg caloric value
approximately 1,500 - or 140 Calories/kg dey welgnt The mmﬁs
was not unifornly good and at ope lmportsnt point became downright bad

The child made a very good recovery, the skin healing and the
vedema belng entirely lost in the firsf ten days He thgn started to
regain welght, which had Increased by nearly 1 Okg when he developed
an attack of malaria, which was of short duration The clinical con=
dition continued to improve MWt very little welght was galned up to
the 35th day, when he was discharged  The total serum proteins had
reached 8 0gf100ml, urea 44ng/10071 and total cholesteral 160mg/100m ,
with a ratic of free to total cholesterol of chly 0 4  He locked
exbremely well

During treatment, two four-day balance studies were made, the
results of which are shown in table 2 In the second perled, arfter
25 days treatment, the appetlte wzs poor and the Intake of nitrogen
was only half that intended The interpretation 1s therefore uncer~
tain but there was presumably a great dlfference in the proportion of
dievary nitrogen netabolized In the two perlods because the propor—
tion of faecal nitrogen fell so greatly in the second The
absorption of nitrogen increased from 72 to 79 per cent, and that of
fat from 8o to 96 per cent The amounts of fat in the diet were
considerable ~ 25g dally in the first period and 15g in the second ~
but there was no diarrhoes The stools were, in fact, remarkably
well formed towards the end of treatment and were unusual in belng
darg {n colour, contained very little undigested material and had a
normal faecal odour,

The results of balance studfes on two other children having the
soya-banana diet are included in table 2 Both were very well at
the time When the soya In the dlet of Kisule wag replaced DY
skirmed milk, the nitrogen absorption rose to 88 per cent and the
ratio of urlnary to faecal hitrogen was extrcmely hlgh The dletv
was virtually fat-rree It seems 1ikely from this result that the
utilizacion of the milk dlets will De found to be better than that of
the soya di.ts, at least {f soya beans are used without removing
thelir fat Ways will have to be found of mazking the soya more digest-
ible We are fairly sure that our method of preparation destroys
the trypsin fnhfbltor but it 1s possible that some other method might
glve better results We have the impression that there may still be
a small gap to be brldged between the milk and the soya dlets in
the acute case a great deal depends on the food intake in the rirst
days of treatment We do not hesitate to use gavage 1f necessary
gn the whole there 1s less reluctance in these critical days to take
the mllk diets than to take the soya dlets Whether this is 2 matier
of taste or of some other factor vhich determines appetite camnot at
present be declded After the first few days, one diet is usually
taken as readily as the other and the resulls are almost identical
Oedema may, however, be lost a little quicker when the milk dlet 1s
given and welght may be regained a little faster
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The soya preparation has been used Tegularly as a supplement to
the usual diet of patients with the common diseases ~ mostly 13
and malaria, accompanled by scme degree of kwashiorkor It has been
Incorporated in a simple malze porridge and taken readily by the
cnildren, who appear to thrive on it It seens to be a satisfactory
source of protein and calories It 1s certainly cheap and 1n 1ts
preparation no speclial apparatus 1s needed

REFERENCES
1 Dean, Re Fu As (2953) Spec Rep Ser med Res Coun ,Lond , No 275
2 Dean, Re Fo As (2953 Brit med J , 1y 791
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PREVENTION OF KWHASHIORKOR IN CHILOREN
by
He Ca Trowall

Vatue of a campaign to provent a speclfic dlscase

The preventicn of malnutrition can be approached In two ways
one nay advocate certain nutriticnal standards or one may Ury to sup-
bress certain specitic diseases Both approaches are desirablc and
are, indeed, corplementary, but the former is apt to prove disappolnt-
ing. There is an irpression, however, even amcng doctors that
nutritional standards have been set irpossibly high, that when con-
slderably reduced no obvicus disease results  Also pecple may be
discouraged 1f they find they cannot afford the milk, frult and vege—
tables advocated. This approach fails completely sith backward
people who are both poor in their pockets and limited in their intelll
gence and education We should firstiy atterpt to ensure that the
dlet of poor people hes an adequate calorle and proteln content, and
contalns a wide varlety of foods

With regard to protein inadequacy causing kwashiorker, Brock
and Autret! have remarked that 'a wide and general appralsal of its
nature and relationships suggests that it is the most serlous and
Widespread nutritlonal disorder known to medical and nutriticnal
science! The task now 1s to help doctors, nurses and the laity to
recognlze kwashiorkor and to Insist on acticn both curative and pre-
ventive Kwashiorkor is a most serious dlsorder which it 1s nov
Dossible to defdonstrate is always assoclated with dlets low 1n pro-
tein calorie ratio and is prevented by diets high in the propor-
ton of protein, or, during the first few months of 1ife, by the
€Xclusive use of breast milk of normal composition

There are many who prefer to use the term 'malmutrition‘, and
others refer to 'deficlency disease! or 'nutritlonal dystrophy'
There are yet others who prefer to list, but leave almost unrelated,
a hodge-podge Of 111-assorted and unrelated signs ascribed largely
o vitanin deficlency, many of which are of very doubtful validity

€y serious objectlon must be entertained agalnst the use of these
Dethods and terms, for they beg the questlon concerning the type of
’;’am“““icn present It 1s quite unsatisfactory to make the vague
lagos1s tropical fever! when the patient 1s suffering from
X:anlarla No one 1s allowed to be so slip-shod 1n the dlagnosls of
renixmecum disease as to complle merely a category of signs and
cms?zeeveg;“"llly to face the fundamental basis of pathology or to
help moznnc t 2 mixture of penicillin, aurecmycin and quinine would
tgnorance ases The term 'malnutrition' is a confession of

Wo one can prevent or even
cure 'malnutrition’, and no
Cne can prevent a syndrope 1n !
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The soya preparation has been used regularly as a supplement to
the usual dlet of patients with the common diseases - nostly pneumonia
and malaria, accompanied by scme degree of kwashiorkor It has been
incorporated in a slmple maize porrldge and taken readily by the
children, who appear to thrive on 1t It seems to be a satisfactory
source of protein and calorles It 1s certainly cheap and in its
preparation no speclal apparatus is needed

REFERENCES
1 Dean, Re Fa Ae l1953) Spec Rep Ser red Res Coun ,Lond., No 275
z Dean, Ry Fo As (1953) Brit med J , i1, 791
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ssibly caused it. There followed communicatlions from Budapest,

)‘lxe’w Dellym. Atnens, Barcelona, Istanbul, Madras, Johannesburg, Hanila and
Pretoria Twa of these referred specifically to kwashiorkor Dy name,
most enployed some other term, such as falimentary dystrophy', but it
was clear that they wers almost all describing Sgue cases of the same
disease There was still some confusion With narasmus and the infec—
tious diarrhoeas of infancy, but almost all coftributors described many
cases which had had cedema In the second year of 1ife together, In
certain cases, with & pellagrous dermatosis

{e) Nursing and health personnel should be informed by appropriate
means

(f) Tne public should be Informed by films, articles In the newspapers,
vooklets purchasable in ordinary shops and at antenatal and child
welfare clinics, and leafiets distributed and purchaszble in
children's hospital wards and in women's institutlons

Infant welfare clinics

It 1s In the Infant welfare clinjc that ideas will be clarified
concerming methods designed to prevent kwashlorhor and to diagnose,
differentiate and cure early casesll The number of these clinics
should be greatly increased It 1s impossible to discuss the methods
in any detall, as these will aiffer from one area to another, but
certaln fundamental principles can be discussed Kwashiorkor 1s only
commen in culturally retarded cowunlties and 1n soclally depressed
classes among the women in these groups 1t is Important to encour-
age lactation for a year or more complete weaning from the breast
may be possible at six months 1f cow's milk can be purchased, but thls
Is often Inpoussible for those who are poor After one year very few
women can form enough breast milk to supply adequately the large
calorle and protein requirement of the growing Infant and by ther, 1f
not before, the amount declines Complete weanlng has, therefore,
been advised in Uganda when the child is one year old, and both the
nother and child rust learn that mized feeding must then be made to
succeed It i1s uncertaln how far this rests on any sclentific basis
and much more research is needed concerning the age at which Inlants,
on different dlets, can grow well without any millk from the mother or
frem the cow, and concerning the quantity and quality of the breast
milk from six months to two years or more

Even among African peasants some regularity in breast feeding
should be encouraged fron birth, although this should not follow clock
time too slavishly, yet these feeds may, with advantage, be spaced
throughout the hours of daylight, <llowing other household dutles to
proceed In between Mized feedlng should cormence at £1x months but
should be forbldden before this age The tendency has becn to choose
soft foods, varlous starchy paps, cooked plantains, potatoes or yams,
or soft gruels, and to avold the tougher foods, beans, peas, groundnuts,
meal and fish This 1s exactly the wrong emphasis 1f protein is to
be Increased and kwashlorkor prevented The problert i1s how to pre—
pare tougher foods so that they are sultable for a young chiid
Relatively simple procedures of prolonged boiling, mashing, pounding
and mincing will render food sultable for a child of elghtcen ronths
or over, but from six months to & year-and-a-half sore sievirg is
probably required Simple sieves made of mosquito netiing or tins
with holes in the botton c.n be exployed



316 TREATMENT AND PREVENTICON - communications

If 1t 1s esked hos rickets, scurvy and pellagrs heve been pre~
vented, the answer is the seme for all three Very advanced cas~s
of the diseasc were first of all recognized by a few doctors who
thought they were describing a new dlsease, conslderable difficulties
were experienced in defining the clinlcal plcture, obtalning agreement
over terminology, and In clarifying the relationship to infectlon and
in establishing the pathology and finally the biochemistry of the
disease Wnile this was proceeding, views on aetlology were clari-
fled until a polnt was reached when all the evidence began to peint
one way Experiments in animals helped considerably but 1t was selaom
posslble to reproduce the disease In a large number of human volunteers
50 that some wgrkers remained wnconsinced concerning the cause of the
condition Graduzlly Informed therapy became much more effective and
thls, more than anything else, clinched the maln aspects of the
aetlology which was, however, seldom completely and sclentifically
proved 1n human beings in a fully controlled experiment Once a
large wmeasure of agreement had been obtained zbout the essentlal cause
of the dlsease a demand arose, quite rightly, for the illness to de
r{ri'evented The prevention of kwashlorkor will lie aleng similar

nes

It 1s quite certain that the vast majority of cases of kwashiorkor
are not diagnosed as such, and very careful steps to spread the know=
ledge of thls disease among the medlical profession are essential in
its prevention Very few textbooks contaln a description of the
disease and few doctors coming to or being trained in the troplcs
receive adequate Instruction in this disease

Publiclty among doctors, nurses and the general public
The following steps are recommended

{a) A short note on the disease should be sent to the authors of
standard textbooks of general mediclne

(b) A more detailed statement should be sent to the authors of medical
textbooks of paedlatrics, nutritional diseases and tropical
medicine

{c}) Medical Journals, preferably those which circulate most widely
among the members of the profession, should give a short aescrip—
tlon of the disease as a contributed article

(d) 4n attempt shoula be made at some future Internaticnal Congress
of Paedlatrics to have a sectlional meeting deallng specifically
with kwashiorkor [The confusion in thought which exists ls4rer1ected
at recent congresses The Fifth Congress at New York in 19474 contalned
three separate groups of references to sWashiorkor- (1) at the first
plenary session on nutrition there were contridutions by speakers from ,
South Africa, and India  (11) at the sectional meeting on tAvitaminosis
there was one full account of lkwashlorkor from Egypt and angther short
description from Mexico (111) Veghelyl's contridbution on pancreatic
function in kwashiorkor (called nutritional cedema) in Hungary #as given
at yet another section of the congress Every speaker called t.hg
disease DY a different name The Sixth Internatfonal Congress 0. n

diatrics at Zurich in 19509 fared somewhat better I 1ts seventh ==

pood n 1Diarrhoeal Diseases and Dystrophiest, there was a sub-sectiol

se;ﬂﬁg veim those due to malnutritlon and unaex—nourlshr_en:x [ang

gxexggested that the dlarrhoea invariably accompanied kwashiorkor
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of clinically manifest kwashiorkorils1l,  Others have noted the same
retardation of growth in African Infants, almost always commencing
in the second siX months of 11fe”s In any survey of children at
this age the most important question 1s how far in any individual
case retardation of growth, or any of the signs of kwashlorkor, are
to be ascribed to general undernutrition (calorie deficlency),
selective aspects of malnutrition such as kwashiorkor (protein
deficlency), vitamin A deficlency and se¢ forth, or to lnfections, or
to a combination of all these defects

In the soluticn of the problems raised by protein inadequacy
the co-operaticn of officials and others engaged in agriculture, in
aniral husbandry, in fisheries and in administration 1s 2ssentlal,
and 1t would be a stimulus if the reglonal surveys of kwashiorsor
were correlated with an estimate of the foods grown and eaten in the
area concermed, A considerable variation {n the proteln intake
would be found, depending largely on the cereals and staples growi,
and on the consumption of peas, beans and groundnuts It 1s con—
sidered probable that the incldence of kwashiorkor is high in areas
having a low mean protein production and consumption, but 1t is
necessary to consider the problem district by dlstrict and to esti-
mate how much varlation occurs among various soclal classes and
individual familieg Individual dietary surveys might well be
attempted but thelir limitations and inaccuracles should be understood

It 13 also submitted that Lt Is necessary to pliot a research
scheme specifically to investigate the economic and soclological
aspects of kwashlorgor since this Is certainly one of the soclal
diseases Applications should be sponsored for specific research
fellowshlips into this aspect of the problem, and one or two pilot
schemes could start in Afrlca, being conducted under the auspices of
an accredited Institute for social research, or a university

Research Into kwashiorkor and allied problems

It 13 certzin that the problem of kwashiorkor s far from solved,
it is uncertain how far various foods protect agalnst this disease,
how far vegetable protein can replace animal protein, how far
accessory protein factors such as cyanpcobalamin (vitamin By,) play 2
part, how far lack of certain amino-aclds such 2s lysine or methicnine
constitutes the principal deficlencles, and how far irreversible
sequelae may occur These and a host of allied problemsS,6 will only
De solved 1f speclalized woTkers, techniques, institutions, wards and
clinics can be devoted to the problem. It would be a great advantage
1f they were situated near medical schools where other aspects of the
problem are being investigated, and In connection with colleges where
those versed {n agriculture, animal husbandry and the soclal sclences
are a}so present This 1s a problen whtch fs knit into the very
pattem of the life of culturally retarded and soclally depressed

classes, 1t is part of the pattern of backwardness, of poverty and
of over-population
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The question arises whether in addition any speclal food should
be purchased for young children, It appears probable that, even in
Afrlce, nothing will prove so popular as milk from the cow Or goat
It has a psychological appeal and a prestige that cannot be gainsaid,
Since few Africans can purchase much wholc cow's milk, especially In
towns, everything must be done to popularize the sale of Lnsubstdlized
skimmed milk powder in all stores, clinics, hospitals and schools
It should be marketed and labelled as 'Milk Proteln’ since the tem
'skimmed milk' has an offensive Implication No public authority,
be 1t a runicipality, a district or a country, can be considered as
having discharged 1ts obllgations unless dried skimmed milk 13 avail-
able and on sale at many places in small amounts in Cartons, wrappers
or tins, for those who are in a position to purchase an unsubsidized
product

Is there any place for a speclal preparation of groundnuts, sun-
flower seeds or soya beans? A case could be made out for pursuing
two 1llnes, firstly, encouraging peasants who grow groundnuts and
ordinary beans to prepare a thick soup for children over six months
of age end, secondly, finding cut how far mothers at child welfare
clinics in more advanced centres can be persuaded to purchase commer-
clal preparations of soya bean These can be obtalned as a
homogenized pacte, fully cooked, and with the trypsin inhibitor
destroyed, and should cost about one quarter to one half of the price
of skimmed milk powder They remain well preserved and palatable
for many days even after the tin or bottle 13 opened A few tea—
spoonfuls can be glven each day to the child and thus supplement a
low protein intake®3

Local surveys in co-operation with Departments of Agriculture and
Animal Husbandry

It 1S considered that the first stage in the preventlon of
kwashiorkor in any country 1s widespread publlcity ameng the medical
and nursing professians and health services, the second is the
detalled study of methods of prevention in child welfare clinics,
and the third stage starts with an attempt to survey, district by
district, the incidence of the dlsease and to study its relationship
to the production and consumption of food Only thus will the
serfousness of the problem become apparent and be related to the work
of those who can solve the problem It 1s important that the survey
of the incidence of kwashiorXer should be conducted by someone well
instructed in the recognition of severe and mild states of the dlsease
In those countries where few or no cases of severe kwashlorkor occur,
1t 1s manlfest that no progress can be made untll the status of the
milder cases is settled by 2 controlled clinical, blochemical and
pathological tof ther to increased amounts of pro-
tein Definitions of mild kwashiorkor and severe kwashiorkor have .
been submitted (see page 351), and 1t 1s hoped that a large measure o

that it will be possible to compare tie
agreement can be reached so % A
f1gures cbtained by one worker with those given by another h s
the opinion of some in Kampala that a very large proportion, Lot
the majority, of African children near that town pass through a P!
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Summary

It is emphasized that success is more }ikely to attend a campaten
to prevent a specific disease than one designed to overcome a vague
concept of nalnutrition or one which advocates certain optimel dletary
requirements The first of these directs attention to a dlsease and
calls for immedlate action It 1s considered that there are suffi-
clent reports to define a specific disease, kwashlorkor, and to say
whether a child 1s suffering severely or mildly from the affection
The prevention of a disease 1s only possible when the disease has been
recognlized by the medical professicn, allied health personnel and the
general public, most of whom at the present time have barely heard of
kwashiorkor Methods of publicity are discussed, Local surveys of
the incidence of severe and mild Kwashiorkor are required in many
territories, but must be undertaken only by those who have been
trained to recognize the disease These survey. should be corre-
lated with an estimate of the food taken by various age groups and
social classes at different times of the year Co-operation with
those engeged in agriculture and in veterinary science is essential,
for the prevention of the disease depends on the production of more
protein and 1ts diversion to the vulnerable groups of young children
and lactating and pregnant women Prevention 1s doubtless a very
complex question, having many social, agricultural and economlc
aspects The fundamental knowledge of the cure and prevention of
this disease very largely, 1f not entirely, by vegetable proteln has
been accunulated both in Europe® and Africa, it remains to apply thls
knowledge This 1s 11kely to prove extremely difficult, for the
problem 1s rooted and grounded in the very conditions of the country
and the life of the people Special research units are required to
experiment with measures designed to prevent and cure the disease
Protein deflclency affects adults not only as acute eplsodes but as
a recurrent theme, probably producing many unexpected diseases as well
as belng the root ¢f the problem of ¥washlorker in childhood Pro-
tein deficlency 1s a world problem which will become more severe as
population increases

Thanks are due to Dr R F, A Dean and Dr H F Welbourn for
thelr assistance in the preparation of this paper, and to the
Director of Medical Services, Uganda, for permission to publlsh

REFERENCES
Brock, Je Fo & Autret, M (1952} Bull World (HIth) Org , 5y 2
Dean, Re Fa A (1951) Brit J Nutr , 5, 269
Deany, Re Fo As (1953} Spec Rep Ser med Res Coun, Lond , No 275

f Pediatrics, New York, (1947)
Fifth International Congress o .
Acta paediat 36, 83, 110, 128, 316, 329, 483



TREATMENT AND PREVENTION ~ discussion 323

1t was nugritional In origln, caused by damage to the liver
There was, as Professor Davies had sald, evidence of a continuous
pattern persisting Into adult life

Professor FRONTALI commented on the treatment of patients
suffering from starchy food dystrophy A certaln number of
deaths were accounted for by a cardlac lesion which might occur
in the course Of plasma transfuslon on ¥~-ray examination the
right side of the heart was seen to be enlarged and the right side
of the heart shadow showed a change In curvature according to the
changes In the position of the body The leslon was also
characterized by certain alterations in the electrocardiogram
He considered these cardlac changes to be due to thiamine deflci-
ency and they could be eliminated in a few hours by injecting
cocarboxylase intravenously

Mortallty during the rirst day of hospltalizatlon had been
reduced by transfusion of fresh plasma or reconstituted dry plasma.
This had been effected without difficulty except 1n one case when
plasma contalning anti~Rh bodies was gilven to a child who was Rut
Following transfusion, proteln milk based on Finkelstein's
'Elwelssmilch' (an Italian product 'Albusol' — a soluble calcium
taselnate) was given, and stools were formed within a few days
Patients were Kept in hospltel or under observatlon in the clinic
until a normal distributlon of proteins in the plasma was obtalned,
untll this was achleved, the patient was apt to relapse even though
he had normal, formed stools and showed an Increase in welght An
abnomally rapld Increase in weight was not a good critericn of
Tecovery because it could be due to retention of water which could
be lost again In an intercurrent dyspeptic eplsode One to two
months' treatment was required before a slow, gradual increase In
welght and the nomal distribution of plasma proteins indicated
Tecovery During or after the second month of treament, super-
vision of the patlent at a chlld welfare clinlc was still con-
sldered necessary In general, complete recovery occurred, this
wWas probably a reason why cirrhosls of the liver was not seen in
Italy as a consequence of starchy food dystrophy
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DESCUSSION

Dr PATWARDHAN was grateful for the Informaticn contalned in
Dr Dean's paper regarding the lnadequacy of a methimiine supplement
to a low proteln dlet In the treatment of kwashlorkor Medical
practioners In India sometimes uged methionine alone in the belief
that 1t was an adequate supplement fn 1tself, it had now become
clear; however, that it was essential to ensure an appropriate com
binatlon of all the amino-aclds by feeding high protein diets
The same held good for cyanocobalamin (vitamin B,,} which could not
be effectlve unless protein also was supplied In”the dlet Emphasls
should perhaps be shifted to the vasle need for a high protein dlet

He wished to hear the views of other clinlclans on the subject
of the duratlon of hospitalization of kwashlorkor cases Wnen was
2 patlent considered fit for discharge and was he then assumed to0
be fully cured? In the public hospitals 1t was difficult to keep
patlents longer than was absolutely necessary to effeet a ¢linical
cure In gwashiorkor, even when all the clinlcal signs of the
dlsease had disappeared, the blochemical findings and the histo~
pathological picture of the liver showed the cure stiil to be
Incomplete If the chlld was discharged av this stage, what steps
did clinfclans take to ensure the maintenance of 4 nutritfous diet at
least t111 such time as the cure was considered complete?

Dr UNDERWOOD GROUND said that in hls experience patients could
not be retalned In hospltal longer than 30 days, but he did not con~
sider them fcured' upon discharge, and 1t was important to lnstruct
the mother tu continue giving the chlld an adequate diet (The
practice of admitting the mother to hospital with the chlld was an
advantage fn that respect ) Otherwise there would be a rejapse and
the child would not be brought back to hospltal because the mother
would consider the doctors to have failed in thelr treatment

Dr TROWELL referred to Dr Patwardhan's questipn about dis-
charge from hospital, and ‘cure' He had never known 2 complete
cure of severe kwashjorkor unless the patient stayed Very many
montis in hospital  the refractoriness of the disease was one 01
1ts maln features

Professor DAVIES doubted shether severe cases in Uganda were
ever completely cured. Tne dlsease was continuous 1f the diet on
wilch 1t developed remained unchanged, and the majority ol those
sutfering from kwashiorkor in the villages showed a steady degenera~
tion to complete fibrosis in certain Internal organs

professor HOLMES sald that the absence of a Camplete cure was

indicated by the presence of an Increased concentration of serm
grotnlin where the blood count rose, the total globulin usually
The explanation in the case of kwashlorkor might

LY fall
gznz?:mgx)- that the Increase in globulln was due to infection or tuat

% see Professor Jacquot!s comments, page 217



TREATMENT AND PREVENTION - comnunications 325

indispensable amount of animal proteins The measures applied aim
at obtalning throughout the Belglan Congo by the end of the ten
years (1959) increases in food ylelds over Dresent production, as
shown in table 1

Table |

Percentage tncrease in production of
food crops forecast for decade 1949-59

per cent

Groundnuts (4rachis hypogaea) 192
Kianey beans (Phaseolus sp ) or

Bambara groundnuts {Voandzeia subterranea) 33
Grains a5
Malze 51
Butcher meat 100
Fish 300
Milk 800

Upon attainment of the goal, the annual productlion of protelins
trom all sources will come to 200,000 tons, making an average of
50g per head per day which will adequately cover requirements
According to the same estimates the total productlon of animal pro-
telns will amount to 27,000 tons, or 7g Der head per day Accord-
ing to the estimates of the ten-year programme, tie Intake of meat
and fish, excluding game, at present 1s only 3 72xg per head per
year, or less than 2g of anilmal protein per head per day

Wile the programme ought to be fully implemented by 19859,
there 1s no doubt that the benefits will be Drogressive and that
after a period of getting under way, tangible resylts will be
evident from 1955-6 onwards In addition, a soclal and home
econcmics prograrme, also contemplated in the ten-year plan, will
teach Africans the proper utilization of avallable foods, wnile the
development of transport facllitles and processing industries will
ensure a more equitable distribution of foodstuffs In the different
parts of the Congo There 1s hope, therefore, that within 2
Teasonable period, the food situation In the Belglan Congo will be
substantially improved

However, there are reglons where the Belglan Governrent has
deeried it necessary to take speclal action without walting for the
results of the ten-year plan Such reglons, where signs of protein
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SUPPLEMENTARY FEEDING PROGRAMMES IN AFRICA
THE EXAMPLE OF THE BELGIAN CONGO

by
Me Autret and R, C Burgess

The supplementary feeding programmes describded embody the
deslre of the Belglan Government to implement the reccmmendatlons
of the mission on kwashiorkor® end of the report af the Joint
FAO/WHO Expert Committee on Nutritlon These recormendations are
In 1line with those of the Belglan Congo Heezlth Service and are con—
cerned essentially with the prevention of protein deficiency
syngromes Such preventlon demands (a) long-range measures con-
centrating on expanston in the procductlon of animal or vegetable
foods rich in protelns, together with educational measures, and
{b) emergency measares fOT the rapld treawment of kwashlorkor and
malnutrition AS an emergency measure, the use of dried skimmed
milk is recormended

Following these recammendatlons, UNICEF voted a budget for
Africa of $2,000,000 of wnlch part is to be allocated for nutri-
tion Belgium and fFrance requested UNICEF ald, the former for
the Belglan Congo and Ruanda-Urundl, the latter for French
Equatorial Africa The project for the French territory will not
be described here as it will not operate till April 1953, and for
the moment it only comprises three pillot areas, one urban and two
Tural districts of Mlddle Congo and Ubangui-Chari Only the
Belglan Cocngo project, which began in September 1952, will be
discussed The zone ln which kwashlorkor occurs in the Belglan
Congo cambines to the maxlmum the conditlons that may be found 1n
the other regions Therefore, 1t illustrates sufficiently the
daifticulties to be overcome in implementing a supplementary feed-
ing programme in Central Africa

The distribution of skimmed milk powder 1s belng appiled as a
LEMPOTATY emergency measure In reglons where milk production will
long remaln insignlficant and where there 1s no money to buy milk,
tne ultimate solution should be sought in the utilizatlon of cheap
animal or vegetable proteins produced locally FAD has drawn up
in this respect a 11st of suggestions which will be sutmitted to
the Jolnt FxO/WHO Expert Committee, the Tesults of the excellent
research work done at Kampala are also apposite

A ten-year economlc and soclal development prograime was
drawn up 1n 1949 by the Belglan Congo Government This programme
envisages the extenslon and Improvement of the methods of food
crop cultivation, expansion In the ralsing of meat and bamyard
animals, the introductlon of a dairy industry, and the intenstfica-
tion of plsciculwmre The general purpose of these measures 1s to
a0d protelns to tne African's dlet by endeavouring to tntroduce the
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indispensable amount of animal protelns The measures applied ain
at obtaining throughout the Belgian Congo by the end of the ten
years (1950) increases In food ylelds over present productlon, as
shown in table 1

Table |

Percentage increase sn production of
food crops forecast for decade 1949~59

per cent
Groundnuts (Arachis hypogaea) 192
Kianey beans (Phaseolus sp ) or

Banbara groundnuts (Voandzeia subterranea) 33
Grains 25
Malze 51
Butcher meat 100
Flsh 300
Milk 800

Upon attalnment of the goal, the annual production Of proteins
from all sources will come to 200,000 tons, making an average of
80g per head per day which will adequately cover reguirements
According to the same estimates the total procuctlon of animal pro—
teins will amount to 27,000 tons, or 7g per head per day Accord—
ing to the estimates of the ten-year programme, tle Intake of meat
and fish, excluding game, at present 1s only Z.73kg per head per
year, or less than 2g of animal proteln per head per day

Wnile the programme ought to be fully implenented by 1959,
there 1s no doubt that the beneflts will be progressive and that
after a perlod of gettlng under way, tangible resplts will be
evident from 1955-6 onwards In addition, a social and hame
econonilics prograrme, 2lso contemplated in the tem-year plan, wlll
teach Africans the proper utilization of available foods, wiile the
develorment of trenspert facilities and processing industries will
ensure a more equitable distributicn of roodstuffs In the different
parts of the Congo ‘There 1s hope, therefore, that within a
reasonable pericd, the food situation in the Belglan Congo will be
substantlally improved

However, there are reglons where the Belglan Governzent has
deemed It necessary to tzke spectal action without walting for the
results of the ten—year plan 8uch regicns, where signs of protein
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deflclency are frequent, are the Kwango district in Leopoldville
Province and the Kesal district, forming the south-westem part of
the sald province Medical and population censuses have shown
that this reglon, with 2,000,000 inhabltants, 1s the one pre-
eninently affected by kwashiorkor The State-supervised medical
orgenization, FOREAMI”, operates in the western part of the hwango
district, which has a populaticn of 700, 000, and 6,000 cases of
pronounced nutritional deficlencies were treated in 1950, half
being typical of kwashiorkor Surveys In some sectors of the
Kwango district, made at the time of selecting the recipients for
milk allocations, indicated a still higher incldence

The kwashiorkor zone is tableland sltuated at an average
elevatlon of between 500 and 900 metres (1650 to 3000 ft ) with a
grassy savanna on very poor sandy soll Crop yields are generally
boor, some are bad and are often barely sufficlent to ensure the
African the Indispensable minimum of food or income e nain
food 1s cassava, of whlch the roots and leaves are eaten Malze
and millet, beans and peanuts are only meagre additions to the
diets Palm oil, game and fish are seldam obtalned As 2
seasonal or chance protein supplement, caterpillars, locusts and
small marmals are scmetimes eaten, few Or no frults are grown
because the village shifts 1ts locgtion Fuller detalls may be
obtained from the works of Adrlaens® and Pleraerts

The population numbers about 2,000,000 and it s estimated
that ten per cent, consisting mostly of women and children, suffer~
ing to a marhed extent from protein deflclencles, will beneflt from
the food distribution plan

The goal of the short-term project is Lo ensure a supply of
dried skimmed milk for a minimum period Of three to four years, in
order to combat the many cases of protein deficlency in thls reglon,
UNICEF Will supply milk for two years  The reciplents are women 1n
the last two months of preghancy, one~to two-year old infants,
and children from two years to school age, 1 ¢ to seven or elght
years (In scme reglons milk allocations are extended to children up
to eleven or twelve years), and, lastly, all cages of M'Buakl? at
all ages It will be noted that infants up to one year are not
included in this group as the Belgian Government already provides
for distribution of milk in the Belgian Congo to those of that age
who are not growing satisfactorily  Preghant women, and children
gver two years 0f age are glven 40g (250c ¢ ) dally, and children
of ohe to two years, 20g The amount glven to patlents with
kwashiorkor varies according to the age, welght and condition of
the patlent Milk 1s distributed in fiuld form only and drunk in
the presence of the medical staff However, a carefully super—
vised distribution of dried milk once a week 1s contemplated for

% Fonds Relne Eltsabeth pour 1t*Assistance medicale aux Indigénes
(Queen Elizabeth Fund for Medical Asslstance to Africans)

4 s8ee footnote, page 328
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children with mlld kwashlorkor not requiring hospitalizaticn and
wnable to come each day to the dlstributlon centre ‘The dis-
tribution of biscults containing up to 20 per cent of dried milk
1s also envisaged. -

The Mealcal Service 1s solely responsible for the distrivu-
tion ot milk, which 1s regarded as a Health Servite supply ltem.
There are two methods of distribution, the one used depends
upon whether the territory is suppiled by FOREAMI Or the regular
medical service Illustrations are glven of each method

A FOREAMI sector covering about nalf of the fwango district,
comprises five sub-sectors each corresponding more or less to the
adninistrative territorial division Each sub-sector is divided
into tWo or three 'cercles’ The adminlstrative territwry ot
Feshl has been specially studied, 1T has two distribution units
an itlnerant one in the Feshl 'cercle' and a statlchary one in the
Blndungl ‘cercle?

Table 2

Illustrative district shouang division into
sector sub-sector and ‘cercles' wsth populetions

KWANGO DISTRICT
FOREAMI SECTOR (674,000 inhabitante)
FESHI SUB~SECTOR {83, 000 inhabltants)

FESHI 'cercle'® | BINDUNGI 'cerciler
(1tinerant wit) | (statlonary unit)
Numper of
Inhabitants 12,920 39, 000
Villages 79 148
Routes 8
Distribution centres 13
Reclplents 7, 540 5,084

* total population Is 43,111 ~ the
remalning 30, 191 constitute a Stationary unit
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If the itinerant distribution service 1s to be successful,
the milK must be taken to or near to the village, so that the
reciplenss do not have to walk a long distance to get it The
‘cercle' 1s therefore divided ints six routes covered success—
ively by the distributors Because of the shortage of personnel,
however, distribution is lrregular and can only be effected one
month out of four or five

In this region, a complete census has been taken of the
population, and the application of the project has enabled a
preliminary assessment to be made of the Incidence of kwashlorkor

in a falrly large area Table 3 shows some detalls of this
assgessmen vk

Table 3

Census of Feshi and Bindung: 'cercles'
and incidence of M'Buaks

FESHI ‘*cercle' | BINDUNGI ‘cercle'
{itinerant unit) | (stationary unit)
Number of villages
served by unit 7% 146
Population 12,920 39, 000
Tribe Basukus Bapende
Reclplents 7,793 5084
Pregnant wamen 102 602
Children under 2 years 1,812 1, 698
Children over 2 years 4,723 2,585
Pre-¥'Buakl 94
1,356
M'Buaki 95

high figures for kwashlorkor are not typical of the Incidence
* Ele‘mlzgg“‘ Africa The prevalence of malnutritfon is unusually high
in the area under ccnsideration, namely, the territory of Feshl ana
more especially so in the reglon populated by the Basukus = Tlﬁfe o
figures are based on a broad interpretatlon or the wtv)r«:.l Mklz‘la :xl‘
often include cases of pre-M'Buaki while the word 'M'Bual covenia_
cases of malnutrition with retardation of growc)lz ocedema dyspi%mem Lo
tion, digestive troubles the word 'pre-M'Bueki' covers casesuo sug_
unde;‘nnurlshmenc with retardation of growth and dysplgmenta ‘nn vl’.n b
t oedema The purpose of the survey was to select casiglo rmac u:
Kinm Warranting treatment with dried skimmed milk and s fac
should not be overloocked
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Distribution by age groups for the M'Buakl cases 1s not glven
Our impression at the time of the visit, however, was that the
majority of the cases came In the age Zroup over tWo years

.

Table 4, In which a very detalled analysis has been made for
a group of 24 vlllages with a population of 4,388, glves 20 bad
cases 0f kwashiorkor, including two extrenely serious, while the
mild cases were divided as shown

Table 4

Details of recipients and incidence
of M'Buakr on Route I, Feshr 'cercle'’

Humper per cent
Number of villages 24
Number of dlstribution centres 11
Population 4,358
Reciplents 1, 438 33
Pregnant women B85
Chlldren under 2 years 189
M'Buakl 13 69
Children 2 to § years 728
M' Buakl 374 51 3
Children § to 11 years 485
M*Buakl Unknown

Wnile, In the Feshi territory, distripution 1s beilng made to
the villages by an itinerant unit, in the rest of the Kwango district
served by FOREMMI, distribution is being effected as in the Kasal
district through the Health Service, and only in the urban or rural
centres where there will be a medlcal COTrps, & hospltal or dlspensary
of some size The organlzation set up by the Kwango medical
misslon, with head office at Kikwit, is representative of the most
usual form of distribution, wWhich obviously reaches less recipients

than In the Feshi territory Table S 1llustrates this type of
operatlon

Howe/er, 1f the pllot stage Of operations Is successful, an
extension of disvributicn to rural hospitals or dispensaries with
African orderlies In attendance is contemplated The number of
reciplents will then be increased from 7,000 to 30,000 for the
Kwango Medical Mission sector alcne
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Table 5

Kuango Medical Mission distribution
centres in the Auwango district

Population 715,498
Znticipated number of reciplents 7,000
Sub~sector Idlofa Bulundu cungn Karemba
Population 231, 147 199,091 | 205,547 79,713
Distributicn Centres 10 10 11 5

A assessment of the value of the milk supplement will be
made, for this purpose the Belglan medlcal authoritles will pro-
cure the following data. (a) effect on helght and welght,

(b) number of kwashiorkor cases, (c) effect on extent of
nospitalization and (d) effect on mortality

It 1s estimated that after the project has been in operation
for a year 1t will be possible to ascertain whether the results
are cammensurate with the efforts made and the funds invested

The measures described are those envisaged for application
throughout the Belglan Congo, obviously the measures will vary
from one province to another and from one district to another
In some parts much 1s expected from stgcKralsing, in same from
fisheries, and in others from the cultivation of some crop To
take a specific example, in the Feshi territory just described,
whnere the soil is poor, great reliance 1s placed on increasing the
production of peanuts and Bambara groundnuts Al though millet Is
not yet wldely accepted 1n the dlet, an Increase of production is
proposed as the crop grows reasonably well It s chiefly on the
development of fish pond culture, however, that hopes are set !
Table 6 shows the achlevements already made in this direction

Table 6

Numbers of fish ponds n the
Belgian Congo at the end of 1951

Province or Territory Area Number of ponds
Ares* Acres
Leopoldvllle 74,012 1829 21, 108
Coquilhatville 5,797 143 160
Eastern 2,002 49 35
Kivu 6,712 168 133
Katanga 8,492 135 220
Kasal 70,082 1732 2,287
TOTAL 164, 097 4054 23,903

% 1 are = 100 square metres
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oonpared with 1950, thers is an Increase of 9,849 ponds for an
area of 67,941 ares (1679 acres) The catch obtalned by Africans
varleg between one and twWwo tons per hectare per year ‘Thus, in
1901 over 2,000 tons of fish were produced, of which 1,800 tons were
in the provinces of Leopoldville and Kasal, the kwashlorkor zones
The number of ponds in Feshl territory Increased from 0O in 1961 to

Table 7

Yields of fish from ponds in two territories
of the Kwango district — end of 1951

Feshi Gungu
Number of ponds 77 19,913
Area - ares 808 64, 835
acres 22 1602
Yield - kgfare 12.8 13,8
tons/acre 0 50 0 54

1,500 in October 1952 It is hoped to have 2,000 in 1953 At the
present vime, one family out of five in this territory bossesses a
private fish pond averaglng 200 square metres (240 sq vd ) in size,
wiich supplies 30kg of fish In thls territory, therelore, the
solution to the problem Of shortage of protein-rich foods will be
found mainly in fish, although nowhere, except viiere milk can be
produced cheaply, will the solution be found in a single product
Rather, 1t 1s touards a cumpatible combination of different protein
foods ~ vegetable and animal ~ that production efforts should tend

AS soon as the productlon of the local protein foods has
increased, 1t will be necessary to introduce these foods Into the
diet of the mother and Infant, first av the distribution centres
and later In the home after appropriate education of the Africans
In ract, these foods should gradually replace sklmmed nilk which in
this instance 1s used as an emergency medlcine~food The ultimate
aim 1s increased production and better utilization of the locally
produced vegetable or animal proteiln foods
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Table 5

Kuango Medical Mission distribution
centres in the Auango district

Population 715,498
/nticipated number of recipients 7,000
Sub-sector Idiofa Bulundu Gung Karemba
Population 231, 147 199,091 205, 847 79,713
Distribution Centres 10 10 11 5

A assessment of the value of the milk supplement will be
made, for this purpose the Belglan medical authorities will pro-
cure the following data. (a} effect on helght and weight,

{b) number of kwashiorkor cases, (c} effect on extent of
hospitalization and (d) effect on mortallty

It 1s estimated that after the project has been in operation
for a year 1v wlll be possible to ascertaln whether the results
are commensurate with the efforts made and the funds invested

The measures described are those envisaged for application
throughout the Belglan Conge, obviously the measures will vary
from one province to another and {rom one district to another
In some parts much is expected from stockralsing, In same from
fisherles, and In others from the cultivation of some crop
take a speciflc example, in the Feshl territory Just described,
where the soll 1s poor, great rellance 1s placed on increasing the
production of peanuts and Bambara groundnuts Al though millet 1s
not yet widely accepted in the dlet, an increase of production is
proposed as the Crop grows reasonably well It 1s chiefly on the
development of fish pond culture, however, that hopes are set °
Table 8 shows the achlevements already made in this direction

Table 6

Numbers of fish ponds in the
Belgian Congo at the end of 1951

Province or Territory Area Number of ponds
Ares* Actes
Leopoldville 74,012 1829 21, 108
Coquilhatville 5,797 143 160
Eastern 2,002 48 36
Kivu 6,712 166 133
Katanga 5,482 135 220
Kasal 70,082 1732 2, 247
TOTAL 164, 097 4054 23,903

% 1 are = 100 square metres
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worse than to lay down an ideallstic but unattainable minimun diet
For example, a few years ago In one country of the Carlbbean, an
agricultural policy cotmittee recelved local redical advice as to a
minirmum diet which, when translated in terms of proguction and acre-
age, was found to require the whole of the agricultural lerd (includ-
ing every acre under economic crops) to produce just the meat and
milk portions of the propased diat If such a programme had gone
forward any hope of a nutrition campalgn would have been killed
Fortunately, Professor Platt, an authority cn nutrition in tropical
countries, was visiting the region and by tactful collaboration he
was able to present a satisfactory minimm dlet scale which was

within the capacity of the local land resources without any restric-
tion of producticn for export

At this point, I would like to refer to a question recently put
to me by Professor Platt who asked whether, In my experience, 1L was
possible to glve a formula for the application of a nutrition pro-
grazae In my view, a3 formula would have to be worked out in each
country In relation to its ecologlcal cenditiens and population
density  In fact, I can see notaing to add to the gmuiding principles
laid down years ago by Professor Platt himself, nanely a nutritional
programme must preserve the balance between production for local
consumption and production for export within the capacity of the
national resources This can often be accurately depicted as a tri-
angle with its base representing the national resources, and the two
sides as food requirements and exports The base can be extended by
meals of irrfgation, soll cemservation, plant and animal breeding,
pest and disease control, and so on EXports are, of course, neces-
8ary to pay for the Imports (including foods and fertilizers non—
producable locally) and services Irom overseas The triangle
contalns the porulatlon, 1if the two sides do not meet at an apeX
there 1s no trlangle this means that the population cannot be
sustained by the natural resources Serlous malnutrition is then
Inevitable, and may even lead to starvaticn unless outside ald is
obtainable The preparation of such triangles for countries
nutritionally on or below the border—line might be a useful exercise
for the United Nations agencles, as the danger-points coulg be
deplcted In a simple comparative form  Tnis, in ftself, might help
rbggt‘i;‘:: afgxt:ﬂa‘;éo? w mz relative needs of different countries and

ar
e emedial measures, and to give rise to greater

4s, In most countrles, lmprovement In rutriti s dependent on
local production, the ministers and directors olr aog'léulm?‘e and
anima) health hold the key positions In a nutritlen programe
Speaking as an ex-director of agriculture, I would say a pre-requisite
1s for a director to appreciate what a Knowledge of nutrition could
m;]an to his department The aims of the nutritienist accord with
X‘a‘:;i of mﬁi agriculturist in promoting animal hMusbandry and mixed
measung me dods, they provide an added Incentive to scil conservation
e Tes and the provision of capital and comrmnal effort for {rriga-
Ol projects and water supplies, and can strengthen the case for
greater appropriations for experiment statlons, they can assure
plantation enterprise of a well-fed labour force and they can provide
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THE PRACTICAL APPLICATION OF A KUTRITION PROGRAMME
by
A J Wakefield

The question has been put to me how, in the 1ight of my agri-
cultural experience in Fast Africa and the Carfbbean, do I think the
foods needed to prevent protein deflciency are to be produced and
made avallable to the people who need them

As stated in a document prepared for the Joint FAO/WHO Cormittee,
‘1t may perhaps be clalmed that sufficlent information is already
avallable to enable nutrition workers to provide guldance to agri-
culture, animal husbandry and fisheries services' It can also be
claimed that these services have sufficlent knowledge and experience
which, if applied and given a satisfactory response by the farming
communities, could provide the foods required However, the eco—
logical environment largely determines what can be produced, except
where irrigation is possible, or a complete programme of plant
breeding can be undertaken

In practice, too wide a gap tooc often exlsts between the agrono-
mist and the nutritionist In my own case, until I met Professor
Platt nutritlon meant little to me, and then I soon found that 1t
could be a great f1l1lip to good farming, giving a firm foundation to
economic development as well as a basls for social contentment

One might well ask, if so much knowledge 1s avallable, why it
1s that more has not been done in its application In my experience
the answer lles In the phllosophy that people are more Important thal
1deas until this 1s accepted there can be little chance of demo-
cratic progress The problem is one of mman relationships, these
fall into the two spheres of (a) politicians and administrators, and
{b) praducers

The application of a nutrition programme is, Of course, a matter
for political decision Indeed, 1t should cover such a wide fleld
of national endeavour as to be a matter for the Cabinet and to call
for a declaration from the Head of the Government If the right
approach 1s made, the active and valuable interests of ministers,
prominent citizens and officials can be secured

Individual ministers may have to be persuaded by the nutrition—
1st and agronomist techniclans of the practfcability of a nutrition
progravme, this goes for the leaders of '‘opposition' parties, for
nutrition must become a subject of naticnal and not party politics
It 1s not necessary to stress the humanitarlan aspect, In any case,
the national interest is more l1kely to be secured by economlic racr.s,
and a government will hardly remain unattracted by the stability a
social security tound in a people healthily fed

isters must be severely practical and
iy Nothing could be

-

rogramme pu
relacggecg thge development of local resources
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about milk producticn unless drinking water can be provided through-
out the year at or near the homestead

Tne storage of food for man and beast is equally important
A great deal of erfort 1s made by departments te obtaln relatively
small increases of 5 to 10 per cent in crop ylelds, while 20 to
0 per cent of grain is destroyed after harvest by rodents, insects
and fungl, also vast quantities of grass are annually bumt early
in the dry season and there 1s 1ittle merit in providing people with
livestock or improving the breeds unless they can be properly fed
Yet the attention glven to food storage has been Infinlteslmal 1n
comparison to its importance Here agaln, little will be accom—
plished by too elaborate and costly a plan, large modemn silos and
drying plants are necessaly and economic only for urban and Indus-
trial food supplles and for export, but they do not serve the rural
population Farm and community silos built of local materlal are
required to take thirty to fifty tons of grain - such as the silos
of the prize winners of the Kenya Farmers' Assocfation's competition
a few years ago, and those successfully established in the Central
Province of Tanganyika Small contalners (half to cne ton) might
be made, such as wattle and daud vins raised from the ground with
rodent and weather protection, covered with grass and a Iew lnches
of sand and ashes (any weevils in the grain come to the surface of
the protective layer) and even smaller containers (quarter to half
a ton) might be made of rice and grass straw-rope Baked Clay Jars
might be made for seed storage The management of the communal
81108 must not be costly, 1t should be the responsibility of a

village committee with a local authority employee or voluntary worker
keeping the books

Although there Is much information on crops, more work 1s needed,
on {a) food crops In the troplcs, particularly pulses, sorghums and
vegetables (b) single plant selection from local crops {c) intro-
ductions from regions of analogous ecologlcal conditicms, and (d)
plant breeding, the greatest need being for a short-perlod, hard-
gralned sorghum If plant Improvement work on food or economic
crops had been carried cut in the troplcs to the same extent as in
temperate countries, the world food position would be easler

Distributlon of seed and plant material of Improved crop
varleties must also be apranged, as 1s regalarly dene with cotton,
coffee and cocoa btut only at odd times with food crops The best
way 1s to combine this with demonstratlon farms and plots both of
local authorftles and outstanding Individual famers The estab-
lishment of agricultural socleties for such purposes should be
considered

The problen in the semi-arid regions is usually the reduction
of nunbers of livestock, whereas in areas of adequate rainfall it
is the provislion of sultable stock A report! of fnvestigations
in Nigeria into the utilization of cattle for beef contains rmch
information 0f value to Central Africa The production of clarified
btutter which {s feasible both In semi-arid and high rainfall reglcns
leads to the consumption locally of the skirmed miik The
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an opportunity for improvement of peasant family life so as to ensure
such a real desire on the part of rural commnities for departmental
services as to be Inspiring to the extensions staff

A director imbued with the aims of nutrition will not rest until
hls minister and the government in general adopt a nutrition policy
which can forward both the economic and social development of agri-
culture {n any country Similarly, the support of social workers
and employers should be sought The importance of the work of
agricultural departments 1s then considerably enhanced

The first duty of the agricultural director is to provide the
BOvernment with the facts regarding local resources and production
on which a nutritional policy and programme can be decided Be fore
this can ve done, he must know the rmtritional requirements which,
in consultation with the nutritionist, he may have to adjust to the
kind and extent of production permitted by the ecologlical conditions

A nutrition programme should be considered In two stages {a)
that which 1s irmedlately possible and (b) the improvements which
might be achleved by better methods of production, capltal develop~
ments and cormunal effort The first can be embarked on for all
practical purposes after making a rough estimate of food resources,
in collaboration with soclologlist and nutritionist The leng-term
alm requires the preparation of a comprehensive programme of agri-
cultural development and extension work Some of the important
aspects of the many which are Involved In planning and development
work will row be considered

The lack of water for domestic and farm use is the greatest
1imiting factor to the volume and type of food production In
Tanganylka Territory, for example, five-sixths of the population are
concentrated on the one-sixth of the land which contalns surface
water supplies Soil impoverisiment of the densely populated,
over-cultlvated areas adjoining the great lakes has occurred tg such
an extent that expansion Inte the adjacent unoccupled unwatered land
must be undertaken 1f low nutritional standards, even starvation, are
to be avolded, this demands large-scale capltal development, Ifch
can be done, however, at little or no cost by corpmnal effort by
¢igging earth tanks and building dams In the semi-arid reglons for
ranging cattle, together with cutting and storing grass In ricks for
use in the dry season, also bY entombing springs and, in the more
watered areas, digging irrigaticn furrows

The first requirements for Iimproved water supplies are a hydro-
graphic survey and the preparation of a population map Even a
simple survey carried out by the agricultural extension staff in
collaboration with the public works department 1s better than nothing
water supplies are sSo crucial, however, that in most cases the sectiniz
up af a hydrology department would be Justified One of the import:
ant dutles of such a department should be the trial and demonstration

eans for the collection and storage of rain and surface water by
g;mm mal and Individual effort It 1s, of course, useless to talk
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about milk production unless érinking water can be provided through-
out the year at or near the homestead

The storage of food for man and beast s equally Important
A great deal of effort 1s made by departments to obtaln relatively
small increases of 5 to 10 per cent in crop yields, while 20 to
% per cent of grain 1s destroyed after harvest by rodents, insects
and fungl, alsp vast quantities of grass are annually turmt early
In the dry season and there is little merit in providing people with
livestock or improving the breeds unless they can be properly fed
Yet the attention glven to food storage has been Infinitesimal in
comparison to 1ts importance Here again, little wlll be accom—
plished by too elaborate and costly a plan, large modemn silos and
drying plants are necessary and economic only for urban and Indus~-
trial food supplies and for export, but they do not serve the rural
population Fam and community silos bullt of local material are
required to take thirty to fifty tons of grain - such as the silos
of the prize winners of the Kenya Farmers' Association's competition
a few years ago, and those successfully established in the Central
Province of Tanganyika Small contalners (half to one ton) might
be made, such as wattle and daub bins raised from the ground with
rodent and weather protection, covered with grass and a few inches
of sand and ashes (any weevils in the grain come to the surface of
the protective layer) and even smaller containers (quarter to half
a ton) might be made of rice and grass straw-rope Baked clay Jars
nmight be made for seed storage The management of the communal
silos must not be costly, 1t should be the responsibility of a

village committee with a local authority employee or voluntary warker
keeping the books

Althgugh there 1s much Information on crops, more work Is needed,
on {a) food crops in the tropics particularly pulses, sorghums and
vegetables, (b) single plant selectlon from local crops, (c¢) intro-
ductions from regions of analogous ecological condltlans, and {d)
plant breeding, the greatest need being for a short-period, hard-
grained sorghum If plant Improvement work on food or economlc
crops had been carried out in the troplcs to the same extent as in
temperate countries, the world food positlon would be easler

Distritution of seed and plant material of improved crop
varietles must also be ayranged, as is regularly dene with cotton,
coffee and cocoa, but only at odd times with fopd crops The best
way 1s to combine this with demonstration farms and plots both of
local authorities and outstanding individual fammers The estab~

lishment of agricultural socleties for such purposes should be
considered

‘The problem in the semi-arid regions 1s usually the reductlon
of nuwvers or livestock, whereas in areas of adequate rainfall it
Is the provision of suitable stock A report! of Investlgations
In Nigeria Into the utilizatlon of cattle for beef contains much
information of value to Central Africa The production of clarified
utter which 1s feasible both in seml-arid and high rainfall regions

leads to the consumptlion locally of the skirmred milk The
———
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requlrements for lmprovement of iivestock in the semi-arid regions
are the provision of water suppllies, de-stocking, rotational grazing
and the conservation of hay, and the control of tick-borne disease

For regions of adequate rainfall, long erowing-seasen and dense
population, Jamaica provides the most useful erperience In the pro-
duction of milk In the tropics Over a period of forty years a hew
and stable breed has been daveloped by a cross between Jersey and
Zebu cattle, 1t has recently been named the 'Hope breed!, and is
well sulted to peasant as well as large scale dairying, The great
impetus to milk production in Jamaica, which now has its own con~
densary providing a surplus to local needs, as compared with annual
pre-1539 imports of three to four million pounds, has been (a) the
growing of grass as the best soll-erosion measure for steeply sloping
lands and (b) the necessity of obtalning a cash income from milk
The most productive system {s to cut erect specles of grass for
stall-feeding to dairy stock. During the heat of the day high-
ylelding milch cows should be kept under cover which would immedi~-
ately Increase ylelds by as much as forty per cent over cows grazing
in the opan

The Jamalcan Agricultural Soclety provides through its branches
concentrated food and has an insurance scheme against death of dalry
cows - the loss of one animal being a very serious matter to the
smallholder Good peasant farmers who have suitable holdings tut
no capital are started in dairying with a 'revolving herd', the
farmers are provided with an in-calf animal and instructed regarding
the management of cow and calt Certaln conditions must be observed,
e.g the building of a simple shelter for stall-feeding, and adequate
anti{~erosicn measures, including contour striPs of grass It the
conditions are not observed, the c¢ow and call are removed, 1f they
are observed, the loan 1s repald by handing over the calr at nine to
twelve months The female calves are then reared for 'loans!' to
other peasants 3tud-centres and dlps are provided tnrougnout the
1sland and the Soclety collaborates with the condensary management
to obtaln a network of farm roads essential to the development of
dairying A good veterinary service is vital to a dalry industry
Jamalica, in common with other countries, 1s finding it difficult te
obtaln veterinarians

Jamaica, Trinidad and Barbados have much experience in the
production of milk from milch goats ylelding one to one-and-a=hall
gallons dally African goats are crossed with Togganburg or Alplne
breeds They are stall-fed and mostly kept in towns They are
the best means by which the lower-income clerical and shop assistant
groups can obtaln better nutrition at little cost Thers is no
doubt that the keeping of milch goats could ve introduced into Africa
with satisfactory results both in nutrition and soil-conservation

ted In

have been less useful than might have been expec

th 1§glxl‘tsgenb of nutrition in the tropics Urban dwellers have
¢ od deal of the food required for poultry, but peasant

;gn?\:}xl'salgome vicinity of towns have had good results from Improved

Furopean breeds
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No nutrition programme Will be complete wilthout marketing
facilities, whereby produce surplus to home consumption can be sold
for cash Invariably, this means the purchase and storage of grain
and tground provisions!, 1 e sweet potatoes and yams, by government,
and certainly the development of co-operatives for such products as
milk, clarified butter, eggs and poultry, tomatoes and vegetables

The active interest of the women is vital to the application of
a nutrition prograrme yet rarely do they receive any consideration
In the formulatlon and eperatlon of plans for food production It
13 necessary to have well-tralned sympathetic instructors 1n home
ecenomics and workers in social welfare, they should work in close
co-operation with the agricultural extension staff

Human relationships, as stated in the opening paragraphs of
this note, are deciding factors In the initiation of z programme for
the improvement of nutrition Unless a director of agriculture
really believes in the need for and practicability of such a pro—
gramme, there 1s little chance of anything more than lip-service to
it When a minister realizes the economic advantages and political
imdos that can be forthcoming from a detemined nutrition programme,
then something will be done The success of what is attempted will
ultimately depend, however, on the premise that peoble are more
important than ideas The attitude of the producers, large and
small, and their response to the adminlstrative and technlcal
neasures of a nutritlon campaign, will be determined by the nature
of the approach made to them It should be axiomatic that no self-
respecting nation willingly accepts the Imposition of a foreign
rattern, and people llke to be consulted on measures affectinhg their
well-being Nevertheless, in Africa the techniclan, working down-—
wards through arbitrary autheority, has been able to achleve
Spectacular results, and backward peoples have been trought to higher
standards of 1iving Few wlll deny, however, that in such circum—
stances development programmes and technical alms are vulnerable,
they are even 1iable to collapse through such happenings as the
death of a strong Chief, or the transfer of a particularly energetic
technical officer or administrator The time comes when people can
N0 longer be told just what to do, whereas 1f they are helped to
plan and to do things for themselves, although progress may be slow

at first, 1t 1s more llkely to gain momentum and lead to permanent
benefits

All this is now well appreciated by administering govermments,
and 'direct! has long given place to 'indirect! rule in many
colonial countries Even so, the preparation of plans af the
Dative authority level and their operation by Injunction of the
Chlef, stfll retains the individual native producer {n a position
of some inferiority and, however much the methods enjolned upon him

My afford opportunities for a better life, he 1s unlikely to turn
t0 them with enthusiasm

If there 1s one thing which I regret in my work 1t is that I
underestimated for too long the wisdom, inherent Inowledge and
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experlence of those I was supposed to instruct Fortunately, in
more recent years I have found that no matter how 11literate a com—
munity may be, 1f matters are explained and discussed in simple
terms, the majority views are 1ikely to be the right ones
Certainly, 1f a decislon for action follows consultation at the
producerst level, and the proposals are likely to improve the well-
being of individuals as well as the comunity In general, as should
be the case with a nutrition programme, whole-hearted support of
subsequent activities 13 llkely to be secured

New organszations for working at what may be called the 1grass
roots' level will generally have to be devised and established
If these are L0 be effective, they must recelve the sanction of, and
in no way detract power from, the native authorities The prestige
of the Chier would be enhanced by arranging for him to take the
initiative with his people, and by making him patron of the new
organizatlon Other prominent local authorities should also be
encouraged to take leading parts Often the existing tribal
organizations may have to be used Indeed, this may be necessary
for some years to come, as the growth of a new organization should
not be hurried, {t must be of an organic nature 1f 1t 1s co develop
as somethling which belongs to the people and 1s not to appear as a
forelgn imposition The new organizations should provide separately
for farmer, housewlfe and youth

The establishment of agricultural societies 1s a most important
step They should be started In carefully selected villages, or
throughout a district or province where conditions are favourable
The ultimate aim should be a national agricultural soclety The
chairman and committee members should all be local farmers, as
suggested, 1t 1s an advantage to have patrons who are Chiefs and
prominent personalities

The success of the socleties will depend on the use made of
them by the departments of agriculture  Monthly meetings should
be held to debate the farmers' problems, to determine thelr views of
what should be done The extension agent should inject technical
1deas into the discussions in such a way that the soclety itself
takes the Initlative for action Matters of especial Importance
should be the subject of an address or a series of talks by tech-
nicians, followed by open discussion The womenfolk should be
encouraged both to attend and to speak. If some simple social
function -~ dance or feast — can be arranged to wind up the meeting,
so much the better Annual meetings linked to a show of crop
products and llvestock should be the ocassion for an address by 2
Chief, minister or permanent officlal The socletles could alig .
be used by other departments, particularly health and soclal welfar

uch greater influence can be exerted on the
mr;ht:a:as{satrhne casg where the extenslon staff have to contact
produce cer individually The producers feel they are not Just
P hat to do and, instead of apathy, enthuslasm for improved
and better standards of living can be developed

each o
peing told W
tarming, nutrition
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Interest in demonstration farms, seed distriviition and swd
centres should be developed as a means of securing co~operation of
vranch or village socletles Members of the socleties! provincial
council should be appointed to advisory or even management cormittees
of the deparwtment's experiment stations, farmers' days at the
stations should be arranged through the soclety The producers will
then begin to take an active Interest in the department's work, this
interast becomes an Insplraticn to the staft

Women should take part in agricultural and soclal development
The need to interest them increases in proportion to thelr seclusion
and apathy Over most of Africa the women are responsible for a
great part of the work on the land, yet they are mostly lgnored by
the technical extension services As indications of the Influence
they can exert, I would cite the instance of a delegation of old
women in a very backward area who, on the transfer of the agricul-
turel officer to another district, came to bless him for his work
with soil-conservation They said 'Before you came there was talk
of our people having to move to another part because our lands were
almost washed and blown away  We have seen that your work has
stopped this and our people can remain here for ever, so that our
graves anc the graves of our ancestors will not be abandoned We
shall see to 1t that your work continues! In another place, a
campatgn for the improvement of coffee culture was rendered useless
because of the opposition of the matriarch, yet no one ever thought
of talking to her about 1ts benefits A soclal worker 1n one part
ot the West Indles demonstrated to the womenfolk the value of milk,
using skimmed and butter-milk from a neighbouring dairy farmer
She was 80 successful that the women insisted on thelr husbands
keeping dairy stock and got the local branch of the agricultural
society to request the department of agriculture to pay speclal
attention to thelr locallty

However untfavourable the conditlons may appear to be for start-
ing wamen's institutes OF some such form of group activity, a good
social worker can begin the movement, especlally where there are
women known to be influentlal and dissatlsfied with thelr present
position A good start may be made by inviting the women to take
part, which they readily do, in the preparations for the soclal
activities of agricultural socletles In this and other ways soclal

welfare workers and agriculture extension agents should work as close
collaborators

Wnereas young farmers' clubs oan the British model have not been
successful in tropical countries, the 4-H Club movement of the USA
has been taken up enthuslastically in such countries as Jamalca and
Puerto Rlco, and has been copied in Indla The inportant difference
is that the 4-H Club in 1ts pledge - hands to better service, heart
to greater loyalty, head to clear thinking and health to better
living for club, community and country - contalns an emotional appeal
and the idea of development of citizenshlp of great effectiveness,
particularly in countries approaching selt-government The movement
provides for girls and boys Members select and undertake a project
each year for themselves, such as the keeping of rabbits, a plg, calf
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or milch goat, the growlng of com, pulses or vegetables, the decora-
tlon of a room of the house or the making of rugs for the hame
Slmple co-operatives are founded on a club basls It is usually
surflclent to impress on the club leaders and members the value of
nutrltion to the welfare of their community and country, and to
stress the opportunity provided by their club activities for the
Improvement of nutrition The 4-H movement is not only a good
training ground for future membership of agricultural socletles and
women's Institutes, but, in one country at least, has led the parents
to form 'proneer clubs’, scmetimes as a branch of the agricultural
soclety Such clubs assist 0ld people with thelr gardens, the
repair and buildings of their homes, and so on, they also assist in
cormanity works such as irrigation furrows and domestic water supplies

Although the 1dea of having school gardens is attractive, in
practice they are often disappointing Success depends on the
teacher All 1s well if he is a keen gardener, otherwise, school
gardening may develoD Into an unwelcome task for the children

One of the most promlsing parts of the United Nations Technlcal
Assistance programme 1s econcmic community development This deals
wlth projects of great communal and national value such as the bulld-
ing of roads, irrigation works, dams and wells, soll conservation
and the bullding of schools and clinics The project 1s selected
by the people themselves and the work 1s done voluntarily in their
spare time The important thing is that although the projects are
carried out communally, each participant obtalns individual benefit
In one Caribbean country with a population of three millions, 1t was
estimated that, In a year, there were twelve milllon 1dle man-days
and obviously 1f only one-tenth of this great resource were utillzed
for economic community development, the people could quickly make
much better living conditlons for themselves at little or no cost and
without extension of government services

Within three years of starting community development In Greece,
several thousand kilometres of new rural roads were constructed,
fifty thousand acres of land brought under irrigation and over one
hundred thousand acres terraced, besides a host of projects, all of
which meant more food, greater cash Income and better amenities
1t should be comparatively easy to Start economlc community develop—
ment in africa where, until a decade or two ago, it was the custom
for the able-bodled men of the tribe to glve ten days or so free
gervige to community projects — principally roads

fcatlon of most 0Of the 1deas outlined depends on local

Ieadeﬁls)ﬁ];p It is nonsense to say this does not exist in commml;e
tles, when there has been 1little or no opportunity for the emergen
of leadership outstde the indigenous local authority structure o
provide the opportunity in matters of real worth to a conmmnilt.y atnd
the leadership will be forthcoming only a few carerull{ se e:r:dit

11-trained paid organizers in soclal welfare, co-operatlves, i
- d the 1ike are required to start things moving in a comunk
glcgrx{s alxe‘aders should meet at camps to see and to discus:mtheigmwor
They ;hb\nd pe regarded as the spearhead of a nutrition pa. - )
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Plantation producers are now well aware 0f the benefits to their
own enterprises of social welfare and other actlvities for thelir
labour force, and the manner in which these contribute to goodwill
It is, therefore, relatively easy to persuade the managements directly
to undertake nutritional projects In Haitl, for example, flsh-
farming, 2s demonstrated by the local department of agriculture with
the ald of FAO, was first started on a large sisal plantation
Several ponds have been ¢ug and 20 hectares (74 acres) of dam-water
stocked with carp (tilapia), the aim being, within five years or so,
to provide the labour force of several thousand with a regular fish
ration Livestock and poultry could also be reared and frult trees
and improved varleties of fcod crops grown by plantaticns and large

farms for demonstration and sale or distribution as prizes to deserv-
ing workers

All the foregoing ldeas are in successful operation in different
parts of Africa or the Caribbean They alm at securing the active
interest of Individual procucers and farming cormunities, and show
how the work of govemment departments may make opportunities avall-
able for people to plan and de things for themselves For a
development progranme 1t 1s desirable fomally to link the needs and
wishes of the people to the resources of techniclans and goverrment
services In regent years, many African governments have established
development planning councils at the district, provinclal and national
levels Membership is usually restricted to representatives of
technical departments, the administration and native authoritles
In such cases, all that remains to be done 1s to assoclate the work
of these councils with the agricultural socletles, women's Institutes
and youth clubs This could be achieved by appointing the chaimmen
of the non-governmental organizations at village, district, provin-
clal and national levels as ex-offlclo members of the government
development planning councils and local committees
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EXPERINENTS IN GAMBIAN VILLAGES TO ERADICATE MALNUTRITION
by
8 § Platt

Two main factors have been recognized in the production of
malnuirition In the Gambla - one 1s dietary, and the other, infec-
tion with malaria Experiments have been made In and around twWo
villages, the first at Genleri, In which attention was mainly given
to Increasing agricultural production, and the second based at
Keneba, In which efforts were made to reduce malaria in the
demonstration, charts, photographs and various records were exhibited
to 1llustrate the deslgn of these experirents and some of the resuits
achieved Brief accounts of these experiments have been pub—
11ished1»2,3, ¢
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DISCUSSION

Professor HOLMES feared that a vital aspect of the elimination
of the disease might have been overlooked through an undue concen-
tration of attention on the child Was 1t known how far the effects
of the disease lingered on in the adult, cr how far he suffered as a
result of subsequent perlods of malnutrition? It was no good sug-
gesting adequate corrective diets unless those upon whom food supplies
depended were it enough to work sufficlently hard to grow them
Nor was it enough to feed the child adequately and ignore the possible
effects of malnutrition in later perlods of 1life

Professor PLATT sald that, 1n spite of gocd feeding optimum
fitness was not reached among East African troops during tne war,
presurbly there was in them an irreversible remnant of the effects
of malnutrition in childhood

Dr CLEMENTS was particularly interested in Dr Trowell's sugges—
ticn that unsubsidized milk powder should be made avallable for infant
feeding In that connectlon he would like to ask Dr Trowell what
vas the minimm quantity of such milk that he would recommend for
Uzanda children of dlfferent ages to stave off kwashiorkor what
would be the cost per day and what proportion of the average income
of the working famlly that cost would represent

Dr TROWELL could not give a precise answer Dr Hebe Welbourn
had stated that between # and 1 pint of reconstituted milk per day
was enough to prevent the occurrence of kwashlorkor Skimmed milk
powder cost 1/6d a pound in Uganda 2 0z of the powder gave 1 pint
of fluid The cost would therefore be 24d a day {Imported skinmed
milk powder was double the price) Wages In Kampala were of the
order of 40/- a month for an unskilled labourer unaccumpaniéd by a
wife, 60/~ for a domestic worker, and 100/~ or more for a clerk.
The relative dally cost was therefore high and for that reason
Dr Dean was pressing on with the study of the possibility of working

out an equivalent soya bean preparation, which would be far cheaper,
perhaps half the price

Mr WAKEFIELD thought 1t entirely misleading to think In terms
of meney-income For instance In Tanganylka only 8 to 10 per cent
of the total population of 7 mlllion were wage earners, the rest
€revw their own food Any dletary improvement must, therefore,
depend on what the people were able to grow for themselves Any
surpluses grown by the peasant producer would, of course, become
avallable for the urban communities As for the cost of skimmed
milk, a United Nations survey In Kenya had shown that the average per
capita income was £17 per annum, roughly a dollaT a week The daily
COSt of a pint of reconstituted milk thus represented an impossibly
large proportion ot the money-inccme

Professor MONCRIEFF suggested that the cost of skimmed nilk
:mfelez might be greatly reduced 1f 1t were used on a sufriclently
cale
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Dr AYKROYD cormented on the fluctuations In the price of skirmed
milk powder on the world market Three years ago 1t had been sup~
plied free to UNICEF In large quantities by the United States
Government which was trylng to sustain the market and maintain pro-
duction at a time of surplus These central fluctuations must have
an effect on retall prices

Dr Trowell had mentloned Dr Dean's work on a soya bean prepara-
tion Was 1t known whether he planned to extend his research to
preparations based on other pulses? Soya bean growing was fairly
restricted and locallzed, but a great variety of other pulses grew
in many parts of the world A study of the possibllities of using
then would be a valuable contribution to the prevention of lwashior—
kor

Dr  PATWARDHAN commented cn Dr Trowell!s reference to standard
dietary requirements, drawn up presumably by the Natlonal Research
Councll of the USA It was, Dr Patwardhan said, for natlonal expert
organizations to draw up tables appropriate to their own conditiocns
so that the mistake skhould not be repeated which had been made in the
past viz attempting to apply the American tables of allowances where
they were not meant to be applied

Professor MAYNARD referred to the comments made on the Recom
mended Dietary Allowances of the Food and Nutrition Board of the USA
He wished to point out that the original purpose in drawing up the
figures had frequently been overlooked or disregarded, so that they
had, as a ccnsequence, been misapplied They were not taverage
requirements', they were fgoals' which, when achleved would ensure
adequate nutrition for almost every individual in a population,
taking into account the wide range In individual needs  Thus, while
the average need for calcium in the adult might be 11lttle over O 58
balance experiments had shown that some individuals required as much
as one gram Thus the latter was the figure specified in the

ded Dietary All

Dr Rose's figures on amino-acid requirements had often been
rentioned in the course of the Conference Actually there were o
sets of values (1) nminimum average requirements as experimentally
determined and (11) recommended allowances which were In each case
100 per cent greater Since Dr Rose had found 100 per cent vari-
ability in the Needs of Individuals, he had given the higher figures
in order to cover the needs of all Individuals The Recommended
Dietary Allowances were not intended to serve as a yardstick for
measuring the nutritional status of populations Generally, lower
intakes would surrice The flgures were designed to meet United .
states conditions, and were not for world wide use The data wer:
under ccnstant re-examination in the 1ight of fresh lnromtlm; -
¢n that basis It was expected that the present recomuendatlon fo;
ascorbic acld would shortly be reduced

duced by
SON NICOL urged that the FAO/WHO Monograph pro
ms. rngggk and Dr Autret should be given a wider dis:r!gug:r;
fxl;o:'::woor the ipportance of the subject matter He remarke

(11926)
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a horthern Nigerian centre had been producing skir~ed nilk for scme
six months, the cost was less than for inported nilk He wished
to know whether groundnuts, of which there was a surplus in Horthern
Nigerla, could be used In the way suggested for soya bean, and, also,
in what fom Dr Racult proposed that meat should be glven to infants

Or AUTRET said that groundnuts had a low coefflclent of
digestibility and unless carefully prepared could give rise to
gastro-enteritys At a welfare centre in Ruanda-Urundl a prepara-—
tion of groundnuts and cassava flour had been used, tut althcugh 1t
caused no gastro~enteritis 1t did not lead to any improvement In
welght The experiment had been abandcned, moreover, because
rothers could not be persuaded to go to the trouble necessary to
prepare the food

With regard to the wider distridution of literature, he said
that all the meney avallable for FAQ and WHO publicaticns was being
Used, and that there was a limit to the mumber of documents whlch
could be distributed free The question of a wider dissemination
of kmowledge would however be placed on the agenda of the Joint
Carmittee of Experts of FAC and WHO

Professor MCNCRIEFF, In answer to Dr Davidscn Nicolfs question
about groundnuts, sald that the coarse forms Of carbohydrate should
be avolded since they required elaborate preparaticn if they were
1ot to bring on irritative dlarrhoeas

Dr EDINGTON thought tco much emphasls had been placed on a
single food, skimmed milk, as the sole means of correcting the
dletary deficlency which gave rise to kwashlorkor It would be far
more realistic to find a means of assisting each territory to solve
1ts own feeding problem within its own resources

Dr AYKROYD felt that 1t was opportune for him as an {nitlator
of skirmed milk feeding to warn the Cenference that the main produc—
ing countries (the United States, Canada, Holland, New Zealand and
Australia) could never supply enough to satisfy the needs of all the
children throughout the world to whom 1T would be beneficlal He
therefore supported Dr Edington's view that the basic problem of
Improving nutrition should be tackled on a strictly local basls

Professor DAVIES was concerned at the high death rate in the
early years of acult 1ife in Uganda In nore than 3,000 autopsies
at Mulago Hospltal the average age of death, even after excluding
all deaths In chlldren under the age of 10 years, was Just under
30 years Only a small percentage of deaths tock place over the
Cge of 40 years His figures had been critlcized as too selectlve,
but now the census figures were coming out and 1t was clear that the
Mulago figures represented with falr accuracy what was happening
He felt sure that rany of these deaths in early adult 1ife were a
consequence of malnutrition and this lcw expectation of 11fe — even
after chilchood - must Influence the community most adversely
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Lt-Col LAURIE after a brlef reference to the effective col-
laboration between biochemists and doctors In recent years, said he
was of the opinion that the only satisfactory method of treating
kwashiorkor was by prevention, e g Increased production of locally
avallable vegetable and animal proteins In that connection
Mr Wakefleld's observations were pertinent In the framing of its
resolutions, the Conference would do well to draw the attention of
member governments te the need for immediate and long-term planning
in the utilization of African foodstuffs

Professor GYORGY urged that, in the framing of the recommenda—
tions, a ctlear distinction should be drawn between the preventive
and the therapeutic measures, the latter being applicable to a sick
organism, whereas preventive measures were designed for the mainten—
ance of a normal body

Mr WAKEFIELD referring to his communication to the Conference,
(page 332) stressed the importance in any food production programme
of utilizing the resources which were to hand, particularly the vast
quantitles of crude protein present In grass, this was usually lost
by burning, but could beccre a valuable food for milk production 1f
the grass was cut young, fed directly or dried for use in the dry
season He also referred to the vast numbers of cattle and goats
throughout central Africa which made little contribution to local
food supplles, however, In some areas considerable headway was
being made despite traditlons and customs adverse to milk production

Mr Wwakefield pointed out the advantages of stall feeding, and
referred to the use In the West Indles of African goats crossed with
such milk breeds as the Togeanborg and Alpine for the home productlon
of milk in urban areas He drew attention to the role played by
grass in the control of 501l erosion and the rehabilitation of land,
1t could prevent land becoming unsuftable for the production of
cereals and pulses He stressed again that the grass planted as an
anti~erosion measure could be turned into milk by stall fed cows and
goats

In regard to extension methods, he felt that a change of atti-
tude on the part of techniclans and extension agents was generally
desirable, and he held the view that there should be more consulta-
tlon with the fammers as to thelir needs and plans for amelloration
In this connection he considered it to be imperative to start at
the individual family level within the village He also held that
there was a great need for more channels of cammunication, and
instanced agricultural socleties, women's groups, and youth clubs,
suggesting that the prestige of chlefs and village notables would
be enhanced 1f they became patrons of such movements which, he
thought, could do much to counter the dullness of rural 1ife and
provide outlets for leadership

the

YKROYD drew attention to the note prepared by
FlsheeiesAmvision of FAO, for discussion at the forthcoming meecing
of the Jolnt FAO/WHO Nutrition Committee, about the possipility ©



TREATMENT AND PREVENTION - discussion 247

increasing the supply of fish as a means of supplementing protein
deficlent diets Special emphasis had been laid on the develoment
of fish ponds

Dr EDINGTON strongly advocated the establishment of a mixed
nutr{tional team for the purpose of advising the respective Covern-
ments on the prevalence of malnutrition and the measures to be taken
to combat 1t

It would be for such a team to examine the problem on the spot,
to study environmental conditions, and existing facilities and pos-
slble methods for the improvement of crops In quality and character

Dr HAWE submitted that kwashlorkor should be regarded more as
a widespread soclal disease, actually manifested in certain age
groups and possibly only of recent origin in Africa There was
1little evidence to prove that infection played any part in 1ts
development He stressed that care should be taken in the drafting
of recormendations, since a socifal disease could not be defined and
eradicated by therapeutic measures alcne

In his view, Close attention should be pald to addition of food
of sultable quality for both the mother and child during a prolonged
weaning period unti{l the chlld was able to digest ordinary food

Professor RAOULT stressed the essentlal need for the education
Of the people In the importance of making the best use ol foods
available to them What was needed was guldance and proper advice
rautier than the provislon of supplementary foodstuffs Nor was
kwashiorkor necessarily an Indication of extreme poverty - he had
Seen Instances in Dakar of bejewelled women whose chlldren were
suffering from the disease, and who could well afford to pay for an
improved diet

THE SESSIONAL CHAIRMAN (Professor’ Brock) surmed up He re-
called that the subJect of the Conference was the nutrition of the
mother and child in Africa and that the title of the sessloR was
treatment and preventlon Those two tems were obvicusly Intended
to refer particularly to what was belleved to be a widespread form
of African malnutrition resulting trom deficlency, in either quantity
or quality or voth, of proteln Intake particularly when 1t was
assoclated with a free intake of starchy foods All were agreed
that the resulting nutritional disorder in the weaned child was that
which had been referred to as kwashiorkor

‘The first half of the discussicn bad been focused upon the
treatment of severe kwashiorkor and the prevention of 1ts milder
precursors by giving suitable diets to the wholly or partly weaned
child In the second half, attention had shifted to the role of
maternal protein malnutrition in the procuction firstly of a child
malnourished or immature at birth and secondly of inadequate lacta-
ticn It was 1lkely that the shift of focus to maternal protein
malnutrition might be of the greatest importance Even though the
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Lt-Col LAURIE after a brief reference to the effective col-
laboratien between biochemists and docters In recent years, sald he
was of the opinion that the only satisfactory method of treating
kwashiorkor was by prevention, e g Increased production of locally
avallable vegetable and animal proteins In that connection
Mr Wakefleld's observations were pertinent In the framing of Its
resolutions, the Conference would do well to draw the attention of
member governments to the need for immediate and long-term planning
in the utilization of African foodstuffs

Professor GYORGY urged that, in the framing of the recommenda-
tions, a clear distinction should be drawn between the preventive
and the therapeutic measures, the latter being applicable to a sick
organism, whereas preventive measures were designed for the mainten-
ance of a normal body

Mr WAKEFIELD referring to his communicatlon to the Conference,
(bage 332) stressed the Importance in any food production programme
of utilizing the resources which were to hand, particularly the vast
quantities of crude proteln present In grass, this was usually 1lost
by burning, but could beccrme a valuable food for milk production 1f
the grass was cut young, fed directly or dried for use in the dry
season He also referred to the vast mumbers of cattle and goats
throughout central Africa which made little contributlon to local
food supplies, however, in some areas considerable headway was
being made despite traditions and customs adverse to milk production

Mr Wakerleld pointed out the advantages of stall feeding, and
referred to the use In the West Indles of African goats crossed with
such milk breeds as the Togeanborg and Alpine for the home production
of milk in urban areas He drew attention to the role played by
grass in the control of soil erosion and the rehabilitation of land,
1t could prevent land becoming unsuitable for the production of
cereals and pulses He stressed again that the grass planted as an
antl~erosion measure could be turned into milk by stall fed cows and
goats

In regard to extensfon methods, he felt that a change of atti-
tude on the part of techniclans and extenslon agents was generally
desirable, and he held the view that there should be more consulta-
tion with the farmers as to their needs and plans for amelloration
in this connectlon he considered 1t to be Imperative to start at
the individual family level within the village He also held that
there was a great need for more channels of cammunication, and
instanced agricultural socleties, woments groups, and youth clubs,
suggesting that the prestige of chiefs and village notables would
pe enhanced 1f they became patrons of such movements which, he
thought, could do much to counter the dullness of rural life and
provide outlets for leadership

YD drew attention to the note prepared by the
hegl{esAgfm\;?sion of FAO, for discussion at the forthcoming meeting
Eisme Joint FAO/WHO Nutrition Cormittee, about the possibility of
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Another paper had directed attention to strategy in public
health policy His chief comment on the discussicn of therapy was
that no reference had been made to the psychology of the kwashiorkor
child Scme people present at the Conference might think the
patience, tact and skill of the nurse who administered the milk pro-
teln more Important than the vitamin and endocrine supplements which
were advocated The same argument might be applied to the actlons
of public health administrators He recalled the old adage 'You
can tring a horse to the water but you cannot make it drink:

Neglect of that aspect of health policy might result in the failure
of the best-conceived policles
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contrivution of the maternal breast to the protein and calorie
needs of the child might be relatively small in the second year of
1life, 1t might nevertheless be fundamental through as yet unidenti~
fled accessory food factors in human milk.

It should also be remembered that although the Conference had
provided an excellent stimulus to scientific research and discussion,
its fundamental purpbse was to enable member govermments to under—
stand just how important protein malnutrition might be as a health
problem in the African continent, and what they could do for both
its preventien and correction It had rightly been emphasized that
the solutlion must be worked out for each territory within the
peculiar pattern of 1ts food potential and 1ts own assessment of the
extent or severity of malnutrition within its borders Perhaps the
greatest lack was precise knowledge of the frequency of kwashiorkor
Although exact flgures were not yet available, few delegates and
observers at the conference would doubt, after the discussions and
the case demonstrations, that protein deficlency was widespread and
that for every case of typical kwashiorkor that was recognized there
were probably hundreds of cases in which health and efficlency were
marred by protein deficlency during the formative peried of 1ife
It would probably be agreed by many that it was likely that the
damage done in the post-weaning perfod of life was carrled forward
into adult 1life and there determined, at least in part, the under-
developed state of the African continent

If these vlews were correct, member governments would want
some concrete suggestions about treatment and prevention The
discussion on skimmed milk had not brought out the point clearly
enough that although dried skimmed milh was probably the most
efficient and the cheapest way of treating kwashiorkor, 1t was
clearly not going to make any major contribution to the prevention
of keashlorkor or other forms of protein malmutrition in Africa
one paper had shown that skimmed milk might be used as a 'startert
in a scheme of mass prophylaxis but only to bridge the period
required for the Intensification of local producticn of protein~
rich foods, and the education of cemmunities in thelr use The
paper on soya bean as a curative, and therefore, presumably, as a
prophylactic weapon was fundamental because it was generally con=
ceded that the production of sufficlent animal protein for the
apparent needs of African communities was unlikely in the near
future Attentlon had been drawn to the apparent prophylactic
value of locally produced beéans in the Ruanda-Urundi, and to the
fact that effective vegetable milk substitutes prepared fyom inaigen-
ous beans and nuts are known to primitive peoples mramatogra?hy
might soon yleld valuable Information on the comparative valu: ) N
vegetable proteins The need for using the maternal metabol SI;A a
a machine for the provision of digestible and assimilable D!‘OWI xéhe
toods for the infant had been the subject of the second pantoition

jon The correction and prevention of protein malnutr:
discuss d Improvement in the quality and duratlon of maternal
n m°§?§;s'm?x;_m be the most Important steps that could be taken Iin
t:gm;-radl;:aticn of kwashiorkor from Africa
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A NOTE OH DEFINITIONS AND TERMINOLOGY OF
A HALNUTRITIONAL DISORDER [N CHILDHOOD

by
Ba Co Trowall

Definition of severe kwashlorker

In making the diagnosiS of severe kwashiorkor attention should
be pald to the history of the disorder, the preceding diet, the age
of the patient, the results of the clinical examinatlon, a considera-
tion of the blochemical and pathologlcal changes, and the response to

treatment

(a)
(v

(c)
(@)

(e)
(1)

(e
(h}

(1)

(3)
(k)

The relevant signs and considerations are

The child 1s always seriously 111 and there 1s 2 high
mortality in untréated cases

MOSt cases occur from the ninth to the thirty-sixth mentll,
the most severe ones developing after complete cessation of
breast feeding, The disease does not cccur during the
rirst few months Of 11fe 1f breast feeding has been adequate
in amount It 13 rare during childhood after four years
of age

The welght is always markedly subnormal, =speclally when
allowance is made for the presence of oedema

Oedema is usually present, 1t may be variable in amount
and it may be lost during dehydration A few cases,
typlcal in all other respects, display no clinically demon-~
8strable oedemz, although they are seriously 111

The muscles are always wasted

The hair always shows some change in 1ts texture and there
18 usually some 1oss of plgment, 1f this has previously becn
dark in colour Those having a dark skin often show some
1loss of pigmentation, especially around the mouth

Mental apathy is always present and many cases often display
peevishness when they are disturbed

The pancreatic enzymes are always seriously reduced, this
1s manifested by the passage of undigested food In the
5tools, and confirmed by atrophy of the zymogen granules
of the acinar cells seen in autopsy material obtalned from
untreated cases The sToOls are usually, but not always,
loose they tend to be bulky In comparison with the amount
of food caten

Hoderate enaemla almost always oceurs, 1t 1s usually norme—
6Ytic but may be macrocytic as resards mean corpuscular
volume

The serum albumin s always seriously reduced.

AT a certain stage In the illness fat accumilates in ths
periphery of the hepatic lobules, and the whole organ may
€nlarge, but the enlargenent is an inconstant sign
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Terminology

Kuashiorkor 15 a term which has the following merlts

(a)

(b)

(c)

()

(e}

(1)

The term arose among the common people who recognized the
disease among weanlings, and it 1s fitting that a2 term
employed by one of the tribes in Africa in which there 1s
so much of the disease should be employed The names of
other cormmon dletary diseases have usually come from the
languags of the latty (scurvy, rickets, pellagra, beriberl)
and have seldom been replaced by the more sclentific terms
which define the deficlency

Historically speaking the first adequate descripticn in
recent times7»8,2 set forth thls term, and aithough there
were earlier descriptions of the disease they were usually
poor Or a nare was glven which could not be applled cutside
the area concerned (Bouffissure d’AnnamS, Ocdema disesse

of Hait:8)

Etymologically the term kwashiorkor 1s suitable and 1t does
not define prematurely the cause of the cendition or drav
attention to any single feature of the discrder It 1s
certaln that this term contains no reference to any redness
of the halr, a mistranslation on this point has offended
many There are many causes besldes malnutritlon which
produce dysplgmentation of the hair

The term probably describes In the Ga language of the Gold
Coast an 11lness contracted by an infant whose mother
became prematurely pregnant, the older child therefore
tended to be weaned prematurely and was deposed® There
were many shrewd insights therefore into premature weaning,
the protection afforded by breast milk, and a hint of the
relatlionship to over-population

In her orlginal description in 1931-2, Willlams’ clearly
demonstrated 1n charts of children's welghts the fact that
a mild condition of arrested growth might deterlorate and
become severe It Is questicnable 1f the term Kwashiorkor
should be restricted to advanced cases

No other term has commended itself widely in Africa, Asia,
the United Kingdom and the United States

Objections to the term kwashlorkor are

(a)

(v)

The term 1s offensive to European and South American people
ho have, however, accepted without offence terms such as
beriberi and sprue

Its Introductieon Inplles disregard of the literature on
rehlnahrschaden which howaver became obscured with marasmus
and atrophy and never contained clear descripticns of the
changes in the hair or in the pancreas, nor stressed the
distribution of the fat in the periphery of the liver

lobule The tern mechinahrschaden 1s Incorrect In {; 1
that starch danaged the infant TiIIne
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(1) The appetite is variable at the beginning of the 111ness,
1t 13 markedly Impaired in advanced cases

(m) The preceding diet when assessed has always been found to
contain a low proportian of protefn to calories, breast
milk or cow's milk, 1f taken, has been small in amount

(n) Some cases may exhibit, partly depending on the staple
composition of the dlets, certaln terminal and variable
teatures which appear ta be due tg assoclated vitamin
deficlencies, especfally all those of the B-corplex and of
vitamin A

(0) This severe condition Is usually amelforated in all its
apparent respects on treatment with a protein rich diet

The definition given should not be taken to exclude other agpects
Of the disorder which have already been reported but which are awaltin
confirmtion

Certain clinical workers have observed that cases vary from one
district to another, but 1t scems unwise to0 recognlze sub-varietles of
the same basic condition untii a flm distinction can be made in terms
of the preceding dietary history, the clinical signs, the biochemlistry
and the pathology of the alleged sarifants, and of the response to
treatment

Definltion of mild kwashlorkaer

It 18 impossible at the present time to define precisely the
milder disorder for there 1s 1ittle precise knowledge concerning the
normal growth of different sthnic groups. Even within these groups
considerable individual variation of growth certalnly occurs

At the present time 1t 1s unwise to diagnose the milder variety
of this disorder in any country in which there appear to be no severe
cases If the presence of severe cases 1s firmly established, then
& milder state of the same dlsease may be presumed to be present in
cases which cannot be explained by an infection, underfeeding, or othel
recogized disorder and to have the followlng features

(a) The child 1s not seriously 111

(b) The age is early childhood

(c) The weight, and more particularly the height, are definitely
subnormal

(d) The child seldom shows oedema but other changes In the
clinical state and in the blochemlstry and patholozy
characteristic of the severe disease may begin to appear

{e) The halr shows Scme change in texture and 1f previously dark
usually displays sore 10ss of plgment

(£) The dietary history reveals a low Intake of protein

(g) All slgns of the mild disorder respond when a protein rich
diet 1s adminlstered

dlagnosed upon finding one sign,

The mild disorder should never be 8
nted hair, but cnly upcn a consideraticn
such as DAL O B T enses dmg' the response to treatment

of all aspects of the case, inclu: = R p
(11926)
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DISCUSSION

Protessor FRONTALI sajd that for about 40 years the name
imehlnahrschaden' had been commonly used in Europe, particularly in
Germany, Greece and Italy, but that the term 'starchy food dystrophy'
had been adopted in Italy from 1928 onwards, precisely in order to
avold the pathogenetic implication of damage Que to amylaceous food
The term did not imply wastlng; etymologlcally, 'dystrophy’ meant
tbad nutrition', so that the English term 'malnutrition’ was a falrly
close equivalent But the word !dystrophy' alone was, as Dr Trowell
had pointed out, an inadequate description of the particular disease
under censlderation The words tstarchy food' had been preflxed w
tdystrophy' because starchy food formed the main element of the
faulty diet which, when given to the child at weaning time, brought
on the disease The use of the words ‘starchy food' 2also had a
propaganda value in discouraging the feeding of children with paps
exclusively

8ince Czerny had glven the disease a name, much study had been
given in Europe and Africa to the clinical, laboratory, pathological
and pathogenetic aspects (including those of the pancreatlc enzymes
and the fatty infiltration of the liver} and knowledge of the disease
had Increased conslderably That was, however, no reasocn for
changing 1ts name which was famillar to paedlatriclans, general
practitioners and the lay public all over Europe, Only the untutored
would confuse starchy food dystrophy with marasmus or atrophy

' Rwashlorkor', whlch was ltself far from delng cormon to all
those parts of Africa where the disease had been observed seemed to
imply that & new, tropical disease had been discovered but that was
not the case The local names 'beriberl! and 'sprue' had been
acceptable because they had really been described for the first time
in the tropics In Indonesia and the Far East The fact that dysplg-
nmentatlon wWas more marked among Africans was no good reason for
igoring all the earlier work cn the subject carried out in Europe

There was nothing agalnst using the term 'kwashiorkor! for the
complex syndrome (or 'spectrum', as Professor Brock had called 1t}
with 1ts malarial complications, helminthic infestations, the
sequential cirrhosis In children znd adults, and so on But observa-
tions made in Europe with regard to the rore clearly delimited
fstarchy food dystrophy' might be useful to research workers in
Africa wno could perhaps separate it from the broader, more complex
syndrome known te them as 'kwashiorkor!

He would urge, therefore, that the term !starchy food dystrophy'
be retained, and not be replaced by the word 'kwashlorkor! @ i

Professor MONCRIEFF was troubled by the ambiguous use of the
word 'weaning' in Dr Trowell's note Professor PLATT agreed that
the strajghtforward terms 'breast feeding' and ftaking off the
breast! - which suggested the great break that the event was felt
to be ~ were more acceptable Dr WATERLOW belleved that although
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It 1s consldered that the term starchy food dystrophy 4
suggesting the ract that an evcess 0f starchy faod causes dystrophy,
recognizes the debt to tha literature on mehlnahrsch.den and will
become widelv erployed in Southern and Central Europe and Central and
Latin America It 1s unllkely to Decome acceptable in the United
States, the United Kingdom, Northern European countries, Asia, or
Africa

There are certaln objections to the use of the term dystrophy
which, in the Britlsh and American nomenclature, suggests wasting,
whereas In kwashiorkor children often appear chubby or even blovn up
with oedema and may have some subcutaneous fat

The terms nutritional dystrophy 1 and alimentary dystrophy 2 are

also considered unsultable, llkewlse any term which suggests that
mltiple deflciencles of vitamins occur
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NOMENCLATURE OF XWASHIORKOR
- by
Jo Co Waterlow

The name of a disease must (a) indicate the cause or nature of a
disease process, or (b) Indicate a lesicn regardless Of cause, € g.
pneumeonia, or (c) act as a code-word to describe 2 definite group of
symptams and slgns Confusion often results when an atterpt 1s rade
10 caubine these different types of nare, e,g. the atterpt to equate
pellagra and nicotinamide deficlency Most of us would agree that
at present the name 'xwashlorkor’ belangs to category (c). To 2le-

vate 1t to category (a) and equate 1t to protein deficlency would be
premature

If the neme !'kwashiorkor' 1s deseriptive, the object of any
definition must be to bring together wnder cne head 2s wide a range
of cases as possiblz that have certain features Iln common, in order
to epphasize the fundamental unity of thls group of cases and thelr
difference from other types of case Admittedly, there is a wide
measure of agreexent on the essentlal features which differentiate,
the kwWashiorkor syndrome from other types of malnutriticn But,
frem the practical point of view, many of the fundamental features
vhich most of us are agreed upon cannot easily be diaglosed clinically,
e g pancreatic atrophy snd respaise to treatment, 1f hospital .|
facilities are not avallable

In spite of the bepeflt of all the discusslons during the
Conference, I could not give a stralghtforward ansser to the questicn
whether the cases we have seen here are or are not kashigrkor
Moregver, 1f I were asked this questicn about the cases that I study
in detall in Jamalea, of scme I would szy ‘yes', of others 'no', but
of the majority, 'l am not sure' 1 think that meny doctors in ths
{éeg would have a similar difficulty, howeser careful 2 definiticn

ven

We visualize an attempt to get informaticn on 2 world wide scale
about the Incidence of kwashiorkor If this word were used, an
extra elerent of uncertainty would be added to the results of the
inquiry because of doubt about the interpretaticn made by the doctor
cn the spot We would have to try to give an extremely rlgprous
definition of the syndrome to minimize this element of doubt i
submlt that such an a2tterpt would be a waste of time, since what really
cCncerns us 1s not the use of words but the nature of the disease
process

I cannot see any disadvantags in making Inquiry about the Incid—
ence of malnutrition in infants with speclal reference to certzin
sy ptoms and signs It weuld be irportant for us to list these
He should be able to do so withcut undue coatroversy for exarple,
whether or ot cne thinks that red hair 1s essential to the syndroze,
ncbody can have any ob,]ectlcn‘bo its Incldence being noted
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in principle it was well to deflne a dlsease and to ldentify its
cause, In the present instance 1t was premature to attempt to do So,
and might prejudice further work on the subject. Moreover,
'kwasiiorkor’ In the present state Of knowledge was difficult to
dlagnose,

Dr. TROWELL accepted certaln of Dr Waterlow's criticisms but
defended his reference to the ‘response' of the condition to protein
treatment In reply to Professor Oydrgy, he satd that he made no
exclusive claim for the curative effect of a proteln-rich diet, for
breast milk was highly protective He considered that 1f a correct
dlet were administered continuously, fibrosis of the liver might not
occur Professor PLATT objected that 1f the condition was due
merely to protein deficlency, the symptoms would b2 identical in the
Gambie and in Ugenda, but in facy they were different Professor
MONCRIEFF and Professor DAVIES supported his view that stress should
be laid on the level of protein intake relative to that of carbo~
hydrates The danger lay in an unbalanced diet The overt foms
of the disease, then, were the varying results of injury in the
presence of proteln deficlency

Dr TROWELL considered that the difference in the proteln
calorie ratio In the Gambla and in Uganda would probably account for
the differences seen in manifestations of the dlsease Appetite
was often a good indicator of the earllest manifestation of the
disease DUt as the organs became impaired the intake would fall below
actual requirements,
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NAVES FOR PROTEIN MALNUTRITION™ [N CHILDREN
Compiled by
Me Autret

The nemes given below have been applied by different authors to
gyndromes which have the same baslc charactaristics as kwashiorkor
In some instances the descriptions of the syndrome observed are incom—
plete, nhevertheless 1t can be inferred that the syndrome belongs to
the same general type or category In Europe, the expression
tdystrophie des farineux' 1s retained, there {s a preference in parts
of Africa for the term 'kwashiorkor!, in India for tnutriticnal
dystrophy', and in Latin America the term fsindrome policarencial en
la enfancia! is commonly used

Aphroxiaate
Yane Place date of first
use
Kwashiorkor® Gold Coast 1033
#infantile pellagra®® Tropical Africa 1087
Malignant malmutrition®® South Africa and Uganda 1944
sugar baby?® British West Indles 1047
Fatty liver disease®® Jamalca 1948
Nutritional cedemai® Eurcpe 1920
Endenic nutritional cedena®® U oA 1033
Hypoprotelnoslsa) Mexico 1948
Bouffissure dfAnnan®d French Indochina 1928
Dystrophle des farineuxi® France 1910~20
Entants rougesi® French Cameroons. 1932
Degenerescence graisseuse du t016®  French West Africa 1948
Syndrome de denutrition maligne®  Fremch West Africa 1948
Haladle oedemateuse du sevragsg Morocco 1849
Mt Buaky3t Belglan Congo 1038
Syndrome depigmentation-ocdeneZ® Belglan Congo 1942
*

The Use of the term 'proteln malnutrition! was not discussed at the

Conference It seems, however, as 1f 1t might become a general
acceptable term, ~ £d ' o generslly

see also Glllman, J 2 Otllman, T (1951) Perspectives in Kuman Maloutri-
tion, Grune & Stratton, Mew Yorke
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INFANTILE CIRRHOSIS OF THE LIVER
by »
M Yo Radakrishna Rao

A clinical entity, perhaps assoclated with protein deticlency,
has been described in Indla under different names such as Infantile
blllary cirrhosis, infantile cirrhosis of the liver, and infentile
1iver , 1t 1s a progressive and rapidly fatal disease commonly seen
in ¢he children of the mlddle and rich class vegetarian Hindus,
between the ages of one and three years

The rirst symptom noticed by the parents is usually the inac-
tivity of the child, who becomes dull and ro-ose The appetite is
generally lost and constipation is very marked, there 1s rarely
dlarrhoea, A low irregular fever 1s ofter evident at this stage,
when the skin loses its glossy appearance and becomes mddy The
1llver 1s slightly entarged, slightly resistant on palpation, and
palnless  Examination 0f the blood does not reveal any abnormality
at E?ls stage, except a slight leucocytosis

As the disease progresses, 1lrritabllity and peevishness are more
marked and there is an irregular and intermittent or, rarely, low
remivient fever Constipation 1s marked and the stools are dirty
white in colour The cenjunctiva shows a subicteric tint The
1iver 1s enlarged, the lower border generally reaching to the level
of the umbillcus and sometimes beyond 1t

The ¢1inlcal plcture In the terminal stages ls one of deep
Jaundice and cirrhosis wlth gradually supervening evidences of portal
obstruction resulting from a terminal contraction of the liver

It is rare to see chlldren surviving more than six to ten nonths
after the onset of the first symptoms and the enlargement of the .
liver An early termination 1s usual after the onset of ascltes

Histologfcally, the liver shows a subacute necrosis of the
parenchyma, extensive obliterative leslons of the smaller divisions
of the hepatic wenous tree and replacement fibrosis, attempts at
regeneration of the hepatlc parenchyma are usually not marked

Although the malalse, 10Ss of weight and the enlargement of the
11ver 11 the early stages of Infantile cirrhosis are simllar to

those seen in kwashiorkor, there 1s rarely evidence of oedema,
e4cept in the terminal stages of the disease
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NAVES FOR PROTEIN MALNUTRITION™ IN CHILDREN
Compiled by
Mo Autret

358

The names glven below have been applied by different aulliors to
syndromes which have the same basic charactarisvlcs as Kwashliorkor
In some instances the descriptions of the syndrome observed are incom—
plete, nevertheless 1T can be inferred that the syndrome belongs to
In Furope, the expression

the same general type or category
t4ystrophie des farineux' 1s retained,

there is a preference in parts

of Africa for the term 'kwashiorkor!, in India for tnutritional
dystrophy’, and in Latin America the term !sindrome policarencial en

1a enfancia’ {s commanly used,

Kome

Kwashlorkaras
#Infantile pellagra®®
Mallgnant malnutrition®
Sugar baby?®

Fatty liver disease™®
Nutritional oedemal®

Endemfc nutritional oedema®

Hypoproteinosis®
Boutflssure dfAmanl
Dystrophle des farinewxl®
Enfants rougesi®

Degenerescence gralsseuse du o163
Syndrome de Cenutrition mallgne®
Maladle cedemateuse du sevrage?

e Buaxs®h

Syndrome deplgrentation-ocdeme

Place

Gold Coast
Tropical Africa
South Africa and Uganda
Brizish West Indles
Janaica

Europe

US4

Mexico

French Indochina
France

French Cameroons.
French West Africa
French West Africa
Moroceo

Belglan Congo
Belglan Congo

dgproxizate

date of first
use

1933
1937
1944
1947
1948
1820
1933
1048
1928
181020
1932
1948
1948
1949
1938
1942

* The use of the term protein raloutritiont was not discussed at the

Conference
acceptable terms ~ £d

# see also Glllman, 7 ¢ Gillman,
tion, Grune & Strattom, Mew Yorks

It Seems, however, as 1f 1t might became a generally

T (1951) Perspectives in Human Malnmutri-
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Diboba?4 Belgian Congo 1942
Imbeno™ Urund1 1952
Ix‘ungu53 Ruanda 1952
Distrofta da farinel® Italy 1927
Mehlnahrschaden® Geruany 1908
Nutricional oedema® China 1942
Malnutrition in infantsi® Egypt 1947
Nutritional dystrophy? Indta 1949
Nutritional oedema syndromez India 1850
Culebri11a?? Yucatan {Mexico) 1937
sf{ndrome pelagroide beribvericoZ” Cuba 1935
23
Edena y avitaninosls de 1a infancla Costa Rica 1937
Caquexias hidr{cas troplcales E1l Salvador 1937
infantilest®
Avitaminosis compleja intant11%2 El Salvador 1938
Edemas de la infancia’ Guatemala 1638
Mala nutriciontS Spaln 1942
sindrone mpop%cemlca Hexico 1942
avitaminesico
Distrofia Iarmace315 Uruguay 1942
Sindromes policarenciales en la Chile 1941
infanc1a®’
26
Desnutricion por carencla proteica Mexico 1946
Distrofia pluricarenclal Brazil 1945
nydroplgenica4
Desnutricfon en el lactante mayor  Chile 1949

{d1strofia pollcarencial)
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Diboba?4 Belglan Congo 1942
Inbeno™ Urundi 1952
Irangu® Ruanda 1952
Distrofia da farinel® Italy 1927
Mehlnahrschaden® Germany 1808
Nutritional oedemad China 1942
Malnutrition in infantsi4 Egywt 1947
Natritional dystrophy! India 1949
Mutritfonal oedema syndrome® India 1950
Culebrii1a? fucatan (Mexico) 1937
Sthdrome pelagroide bveribdericoR? Cuba 1935
Edema y avitaminosis de la mra%cxa Costa Rlca 1937
Caquexias bidrlcas tropicales El Salvador 1937
tnfantilest
Avitantnosts compleja Infantil®  EL Salvadoer 1838
Edemas de 13 infancia’ Guatemala 1038
Mala nutuclonis Spain 1942
s{x;ggﬁnggggggceinm Mexled 1942
Distrofia farinacea'® Uruguay 1942
Sindromes policarenciales en la Chile 1944
sntancia®’ 26
pesnutricion por carencla proteica Mexlca 1946
Distrofla pluricarencial Brazil 1945
hydropigentea
Desmtricion en el lactante mayor Chile 1949

(distrofia policargncial)
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1 The Conforence

agrees Jhiet from the evidence of .linicians, pathologlsts ana
blochemists theré are {n many areas of Africa 111 health and
disease due to malnutriticn These occur In people on diets
qeficlent in quallty and quantity of protein and are sometimes
aggravated by Inappropriate preparation of fooa and by diges-
tive alsturbances Some manifestations of the effects of
protein deficiency arise, or are more pronounced when the 1o+
protein in the dlet 1s assoclated with a relatively high pro-
portion of carbohydrate Other factors, such as the insuffici-
ency; of other essential nutrients in the diet, infestatlons and
infections, may also modify the clinical picture, bdut are not
constant features

agrees that the most severe forms of these disorders usually
appear In infants and young children, although the foundatlon
in some children may be lala in the pre-natal perlod of life

accepts that a common and precisely defined férm of malnutrition
1s xnown and has been glven varlads names, but 1s recaglzed

mostly under the name of kwashiorkor both In Africa and in other
parts of the wo~ld

agrees that unless properly treated many infants and children
suffering from the more severe forms of malnutriticn die, and

that successful treatment 1s now possible in all but th- most
severe cascs

recognizes that for some time to come in splite of the prevunta-

tlve measures that might be undertahen, these conditions will
continue to arlse

recommends that the Information necessary to make possible the
ready identification by dispensary, soclal welfare and other
workers of ¢11 forms of malnutrition, more parcvicularly in
thelr advanced forms, should be disseminated 2s wigely as

possible and that the necessary materials for early treatment
~hosld be made readily availadble

2 The Confercnce

recognizes that in 1its dellberations it has on occasions found

1tself under the severe handicap of lack of knowledge of mans
important matters

emphasizes that much further information shosld be gained and
recormends that Go/ernments should support, and wherever pos=
sible extend, research into mutrition in the widest aspect of
thls subJect and draws attentlon in this comnection to the
Inadequacy of baslc knowledge of the blology of the African and
the need for more extensive investigations Into this, and Into
the exact incldence of nutritional disorders and into the

blochenical and pathol
vt oglcal leslons which are seen in thrse
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7 The Conference

recording 1ts satisfaction at the presence during 1ts proceed-
ings of the members of the Joint FAO/WHO Expert Committee on
Nutrition, and its appreclation of the valuable technical
services placed by the Committee at the disposal of the Confer-
ence,

voices 1ts thanks for the insitation ertended to Its members
to attend as observers at the meeting of the Joint Expert
Comittee and 1ts hopes that the finaings of the Conference
will be further discussed and elucidated at the meeting of the
Joint Expert Cormittee,

recomrends that a furtrer Conference should be held within the
next three years to study practical means of Improving indigen~
cus food supplies along the lines recommended*, and hopes that
the valuable co-operation between the members of the CCTA and
the FAC, WHO and other 1nternational organizations will continue
in connection with future Conferences

% Subsequent conclusion of CCTA Wor&ing Party 'The Join. dorking Part,
took note of the wecorrendations presented by the CCTA tutrition
Conference which took place at Fajara In November 1352 and recommended
that the Mcmber Governments should Le invited to appeint corre pondents
AN the fiuld of Hutrition These correspondents, would enter into
direct ccasultaticn with each other and with CSA{Sclentific Council for
Afriea South of the Saharaland possibly meet as an Interterritorial
connittee of experts cn nutrition problems It Is e pected that the
Inter-African technical Bureaux concerned v1th various aspects of the
nutrition prodlem weuld be brought trrough CSA into this circuit of
mutual consultation ¢

Sore nutrition correspondents have already (January 1954) been appointed

Belgiun tor Belglum - Le Medec)]™ attache a 1'Inspecteur General de
1*Hyglene,
Ministere des Colonles,
pruselles

for the African
territories — Le Medecin-Inspecteur du Service de l'iygtere,
7€ Directicr Generale
Gouvernerent General du Cergo Belge
Leopsldville

France (provisionally) - Le Directeur du .ervice de fante
Ministére de la France d'Cutre-Mer
27 Rue Oudinot
Parls 7¢

Southern Rrodesia - Dr E_EBacer Jenes
P ¢ Box 67
Causeway
Sall.bury

United Fimyc. = Protesser B & Platt ¢“ G,
Applied lutritio~ tnft
London Seheol of Hy lone & Tropical Medlclre,
Fepml Street
Londen w C 1
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RECOMMENDATIONS

urphasizes the need for the follow-up of treated patients in
order to determine the degree of reversibility of the lesions,
and to costinue to study the effects of malnutrition on persons
protected from the effects of infestations

3. The Conference

agrees that in the preventlon of malnutritlon the aim should be
to achieve as much as possible by the proper utilization of
existing and potential resources of protein, vegetable and
animal, In the areas where malnutrition occurs

considers that the proper utillization of existing rescurces
requires the co-operation of all government services and of
voluntary organizations and belleves that restorative measures
should start at the family level within the village or smell
comun{ty

recommends that Governments should take such measures as they
deem appropriate to bring to bear the knowledge and experlence
of the several technlcal, social and administrative departments
in thelr territories on the problem ralsed by these questlons,
with a view to the Improvement of food production suitable to
thelr territories more especially In regard to proteln, vege-
table and anlmal and to the extenslon of knowledge of the
effects of badly balanced and Insufficlent diets on mothers and
children It is nevertheless recognlzed that improvement in
the nutricion of the family cannot be effectively begun, or
lasting improvement achieved, until the nutrition of adults,
especlally women, is improved to a Doint which will permit
substantial Increaszes In thne effort that can pe devoted to food
production

4 The Conference

recognizing the work that 1is already belng done In the field of
nutrition and the closely related flelds of agricultural and
community development,

recommends that sultable measures should be considered for the
regilar Interchange of information which will contribute to the
improvement Of nutrition This interchange should take place
both within territories and between territorles in Africa,

and with the Interested scientific organizations and appropri-
ate specialized agencles of the Unlted Natlons

s The Conference

)

recommends that 1ts proceedings, together with communicarions,
should be published in English and in French and made ivallabie
for the informatlon of workers in this fleld

The Conference

vm sense of gratitude and Indebtedness to The

ts wa:
expresses 1 \n the fleld of nutrition in Africa

plonecr Workers
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1talicized numbers indlcate whole
cemrunications or demonstrations

Adolescents see also Weights
physique 158, 165

Agriculture
in CGarbla 225
place In nutriticn programme J332-41, 248

Anmino-aclds 344 see also Glutathione
effect on Mver 223 nitrogen
halr and 280 Protein

in cassava meal 243-8
In cotwon seed 283
methionine {and cystine) 62, 217 2u$-53, 308 312
urlrary 5-7
use In experimental dlets 122-8, 149
Anaemla 54, 72, 79
hookworm 167
case notes 168-72
11ver lestons and 185
presnancy and 7., 293-300
Animal protein factor see Protein
see also Vitamins
Autopsy findings 38, 41, 56, 78, 87, 90 109, 115-6, 148
experinental animals 124-8

Banana see Foodstuffs
see also Soya dean
Basutoland
foodswuffs 265-8
kwashiorkor in §2-61, 2u1-2
Bechuanaland
foodswffs 269
malnutrition in 62-9
summary of conditions 62-4
Belgilan Congo
nitrogen and fat balances 191
supplementary feeding 324-31
Beriberl 177, 221
treatment i
Blood
calelum and magnesiun 30I-4
electrophoresis of proteins 198-200, A02-3
enzymes 18 187
pleture 54 1656, 173 219 295
proteins see Proteln
Bone structure 42

Cancrun oris see Mouth
Carbohydrate see also Dietary
imbalance with protetn 136-9
Cassava 249-53
amino-acld content 2¥3-8
kwashlorkor end 239
Chromatography
blood 202-3
halr 2158, 281
urine 185-6
Cirrhosis of liver see also Liver - pathology
grouncnuts and 42
Clinical survey

see also Foodstuffs

see also Electrephoresis

see Survey



3o RECOMMENDATI OGNS

CONCLUDING REMARKS

Dr HAWE speaking on behalf of delegates to the CCTA Conterence,
congratuiated the President on his masterly conduct of the proceed-
ings and erpressed deep appreciation o! hls untiring efforts towards
marsing the Conference a success Any resulte achlevea were due In
no small measure to the President's tact and personallty

He also pats 2 tribute to the excellent work of the Aaministra-
tive .na Techricel Secretarles and to the entire staff of the IRC

Dr CLEME.TS, speaking on behalf of the FAO/WHO Joint Expert
Committee, endorsed Dr Hawe's remarks He expressec appreciation
of the opportunity -iven to memoers of the Joint Committee to
participate In the technical discussion it was the first occaston
that an erpert committee had had the benefit of technical and expert
briefing It wa. particularly gratitying to him personally to be
ssoclated with the CCTA In the present Conference which was the
outcome of a .uggestion he nad taken to Professor Platt a couple of
/€ars ago, at the directlon of the Director General of WHO

Professor RAOULT, or behali of the French Delegation, vishea to
Join In the remarks mede by the prevlous speakers He thanked the
President 1or the evcellent facilitles prostaeq, and for his generous
hospitallity He referred to the valuable contacts established and
expressed hls aamliration of the advanced scientific research being
carried out under the able gulcance of Professor Platt

Professor BIGWOOD proposed that a message of regret should be
transmitted on behalf of the Ccnference to Sir Edward Mellanby vho
had unfortunately been prevented from attending

It was 0 agreed

Professor CAMBOURNAC wished to join his thanks to those of the
previous speakers He 1likewise thanked the President for the
facilitles proviaed and for his generous hospltallty

The PRESIDENT thanked all present for their kind expressions of
goodwlill and for thelr co-operation In making the Conference a suc-
cess He expressed his appreciation of the work of *he technical
staff lent by WHO

He suggested that a message of appreclation and thanks should
be sent to H1s Excellencv Sir Percy Wyn-Harris for his contlnued
Interest and unfalling generosity, and to members of his staff for
thelr help In the smooth running of the proceedings

This was agreed

He expressed the hope that ome result of the Conference would
be that Arglcan mothers would be able to pass on Lo their bables the
neritage of good health wiich they should rightfully enjoy Even
a measure of success in this direction would be a Treal contribution
to human happiness and well-being and one of the best means of
contributing to world peace

He declared the Second Nutrition Conference of the CCTA closed
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Clintecs
sample diets fOr bables in Nigeria 74
use in prevention of kwashiorkor 317

Cyanocobalanin see vitanins = BIZ

!Daga’ see Ralr

Diabetes
and kwashiorker 147

Dietaries See also Feeding
adequacy of 57, 344 Foodstuffs
Basuto 267-9

experimental 120-41
frequency of use of foods 227
famdlan 225-9, 282
kwashiorkor and 37, 40, 241-2  see also Kwashiorkor — aetiology
treatment of 57, 308~14
Nigerian 72~5, 283-4
Dregnant vomen 293-4
nutrlent intake =228
protein requirement 45
stock pot' 282
Uganda data 161
Digestibility
groundnuts 345
protein 158, 212-5, 222

Dyspignentation see Hatlr
Skin
Electrophoresis see also Chromatography

blood proteins 16, 196-208
Endocrine 43, 220 223, 306
activity and diet 186
Enzymes
activity of 221-2
balance 218
vlood 4%, 187, 219
deficlency and knashiorkor 164
detemination for diagosls 81-2
Mtver 176-86
pencreatlc 47 20812, 220 222
proteln and 154~5 158-9

Fat balance 81, I91,'312-3

Feeding see also 111k
bean end nut masb for post-weaning 282 Heaning
breast 50 74, 149, 160 220 229 241-2 D57 348
experiments 259-61
infent 38-9, 42 230-40, 242 251, 2859, 31M8, 353
mixed feeding 288-8
schoolchilgran 163
supplementary 161, 308 324-31
mentatiol

e foodstutts 2714, 275, ~76-9, 282 268
proteln content and

Fisk
gralysis 43
faming 270, 330-1 341, 346~7
meal 277 288

n trom 12
Ebogxg;zies. sessonal 6576, 225-6, 268 see also 'Hungry season’

see also Foodstuffs



foodstulls se¢ also Dietarles
apricot 268 sn,
panena 62, 84 161, 263, 279, 288 30
beobab frult 227, 265
veans 65-6, 162, 184, 227, 229, 262 266-70, 281
beer 65, 266-70, 282
‘verries 85, 208
bread 235, 268
cabbage 266, 26€-9
carrot 266 2669
cassava 47, 116, 161 163, 27, 285, 262
264, 346 see also Cassava
cotton seed 283
cucurbits 65-6, 266-9
eges 161, 239, 2678, 270
cleusine 26970
findo 228=-7 264
fish 227-8, 263, 265, 267 B2, 309
garden ¢gg 5
grouncnut 227-8 240, 264 260~70 283-4s
09 318, 330, 345 Se2e also Grouncnuts
Ja)eo 227
kola nut 264
leaves @6, 227-8 262, 265-9
locust bean 226~7 265
malze 4%8, 65-6 149 181, 226-7, 2B 241 262,
265, 267=70 309 see also vaize
mangp, 26, 263
meat 187 169, 227, 250 263 267-70 309
milk 65-8, 181-3 187, 210 227, 223, 250,
287-70, 309 see 6lso Milk
nillet see¢ pennlsetum
oats 266
oil 27, 263-4 270 284
okra 228-7, 263 269
onlon 227 265, 2669
orange 263, 287
palm wine 263
pawpaw 226 263
Deach 266, 268-9
Deas 227 266-8 270
Dennisetum 47-8 162 206-7, 284, 269 See also Pennlsemn
beppers 227 265
dlantain  See banana
DOtato 47 267, 269
Tice 47-8 225-8 235 23 262 204 269 288 309
sorgum 47 64 68 149, 226-7 235
264 266-9 see also Sor.hum

s0ya bean 164 210 271 283 288 309 318 S¢e Glso Soya bean
Spinach 65 265

Sweet potato 161 183 270
Sweet reed 65-6
Sugar 227 266-9
sunflower sged 2634
tea 2688
tmato 226-7 265-6
Whest 47 104 241 250, 266 268-9, 308
yan 47 235 239 262 288
?nalysls 43
ertented 271-4 2789
HEypeei o W) see also Fermentation
in Bechuanaland 243

389
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Foodstutts contd
in Oambla 264-5
in Nigeria 262-4
in Southern Rhodesla 269-71
storage 335

French West Africa
blood calcium and magnesium 301~4
kwashiorkor in 37-44

Cembia
agriculture 225
chromatography of urines 195-8
dlets, effect on rats 120-8
feeding experiments 254-61, 342
fluctuating dletary 226, 282-3 se¢ alsv Hungry Seascn
food consumption in 225-9
fuccaturts 264~5
liver, fibrosis’ in children 142
malaria in 824
preparation of flour 275-6
Glutathione 18e-80, 219
Gola Coast
anaemias of pregnancy 299~300
disease pattern 118
haemosiderodis 115-8
hepatomegaly and splenomegaly 148
Groundnuts See 6lso Fpodsthifts
1iver e¢irrhosis and 42
nutritional value 77
Growth 158
experimental animals I120-8, 1£6
Gamblan schoolchildren 254-61
1iver pathology 128-26
proteln and 107
retardation 38, 4&-6, 162
Gut
atrophy of mucesa 37 54
enzymes 220
Infections 87
nitrogen loss 159

Haemosiderosis 115-9
Hair se¢e also Kwashlorkor =
Tdada'! 233 clintcal aspects
dyspiencntation 38 40, 48-S1, 215-6, 283
lesions in kwashiorkor 113
of rats on experimental diets 1224, 149 280
sulphur content 249 2852, 281
IHungry season! 225-8, 238, 254 261-2, 282
infeotations 37 43 671-8 72 see al.o Malaria
Infections ana R P
etfect on blood protein 200-2

Kwashiorkoer see also Liver
aetlology &7-8, 52 58, 81 104-5 Halnutrition

diseases 65, 58 86, 103 241 Undernutrition

associated " 58 B0 3 s
se notes 56, 95, 98-8, 311-2

glnlcal aspec,ts 37-44, 47-8, 52~5 60 75, 7e-9 3512

dlagnosis 78-83

dletary and 87 2¥I-Z
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KAu.B1OTZOT CCRtue

In acults 9e&-9

in Easutolana 52-61

1n French west Africa J7-44

In Uganda ¥5-51

Incidence 43, 52, E&-8, 237, 20

tntectlons and 37  see olso Infections

nortality 37, 56

ncmesclature 104, 106, 353-5, J37

pancreas IVS, 208-12

pathology 105-10

preventlon 75 31521, 324-31

prognosis 56

skin 1 sicos in 111-4

sulphur deficlency ang 245-53

treataent 37, 39-40, 42, 49, 57, €0, 16+ 356
effect of nicotinanide 103
hospitalization 322

Liver

biopsles .2, §9-100, 142, 171-2 175-9

dazage ue to nicotinanlde 103

enlargenent Ig, 40 47, 53, 94, 013 1207, 118, 125, 136,

U2, 14+~5, 148, 185-4 293, 351 388

eazynes 176-86

baerostiderosis 115-9

Pathology 41, V1 118, I4Z 151 185-50, 223 237 295-6 289-300
faty 3%8, 47 109-10, 129-41, 143, 146, 149 223
fibrosts &7, 101, 142, 1.7 189, 157 220 358
in rats 124-8, 4y-5
Infantile cirrhosls 87, 101, 147 358
ralarla and I44~5

Haize See osso Foodstuffs
2nalysls 265
nethicnine In 2178
Maize diet
haemosiderostis ad 1156 -
in Italy 102
kvasblorkor and 83 229
Dellagra and 58
Malaria 43, 84 153 219 see clso Infectlons
effect on infants and children 92-¥
enzyme activity in 222
incidence 40, 42, 72 857 118, 226
llver patmology 142 I44-5, 18

¥alnutriticn see olso Kwashiorsor
assoc¢lation with infestatlons 67-8 Protein - deficlency
tlood protetn gnd 202-3

Starchy food dystrophy
clinical demgnstration 958 Undernutri tlon
clinfcal signs 118
erfect on enzymes 176-7
hair gyspigmentation 215-§
in Bectuanaland 62-9
matermal 74 96-9 142 229 285 299-300 308, 3.7-8
oltrogen metabolisn 1559
brevention 332-42
temlnology 351-4 355 35962
;::szus see Lacernutri tion

sez clso Fooasturts
SUlhur content 253
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Hedical survey See Surve;
Nehlndhrschaden see Kwashfurkar
Malnutrition

Metabollsm Starchy food dystrophy
bed for studying 99
nitrogen 1539

Milk 236, 238~40, 285-9, se¢ also Feeding ~ breast
behaviour in stomach 281-2 Fooqsmfrrs
comparison 0Of Human and cow's 253, 281
costs 343-5

effect on nitrogen balance 157
in prevention of malnutrition 3-31, 343, 348
in treatment Of kwashiorkor 37, 39, 42, 45, 57, 310
TesLoratlon of enzyme level 164, 187
methionine 217-8, 253
proteln content 46, 74, 63, 232
supstitute for 282
Mouth, infectiVe gangrehe Of 238-284

Nigeria
anaenia of pregnancy 293-8
Tatly liver of new-born 143
loodstulls 262-y
infant feeding in Ibadan 230-40
nutvri tlonal resesrch 70~7
Nitrogen
amine 192-5, & 9, 260 -
balance 81, 120~8, 187 175, 191 223-4, 212~3
faecal 158-9, 191
metabolism 153-9
urea 15™8, 224
uripary 1578 197, 224

Nutritlonal survey see Survey
Obstetrical data 290, 29% 205
Oedema, nutritional see qlso Kwashlorkor =

blood enzymes 187 @linlcal aspects
-
Pancreas see also Kwashiorkor -
enzymes 47 109, 159, 220, 2°2 ¢linical aspects
in xwashiorkor 41, €0 110 146, 148, 208-12
of experimental apirals 127, 159
Pellagra
in Southern Rhodesia 270
kwashiotkor snd &2 58, 108, 241
Pennisetum
experimental dlets I20-8 150
Pposphorus balance 17
Post-TMOTlem eXamination
Pregnancy 268
gnaemiy 74, 162, 293-300
effe.t on liver 1336 18O
malnutrition end 285, 06
protetn and calorle requilements 18i~2, 22520
supplementary feeding in Belglan Congo 328
teln
Proteinal 55, 73, 105 175, oz
in factor 42 2
g’{;‘gﬁ‘ B 75, 1556 166, 173 196-208, 2152 294 3R
ories from 46-7, 242 279
fx:lnciemy 48 74 187 189, 160-74, 188-90 231 281 253-8

see also Foodstults

See Autopsy

see also Anino~acids
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Protein contd
deternination 0° digestiblliy 213
effect on liver 136 147, 223
fermentation and 151
Iish 42
In prevention of malnutrition 324-31
in treatment of xwashiotkor e-14
intake
Atrican and American children 1856
in Kampala 181
Itallan Dregnant women quring war 208
vegetable 49 57, 175, 224, 283 348

Proteln malnutrition sea Kwashiorkor
Malnutrition
Protein - deficlency
Undernutri tion

Rats, experiments with 1J0-¥J, 150-1, 159, 188-90, 280~1, 291-2

Relishes see Snacks

Rice see Foodstuffs

Skin see also Survey - medical

dyspiguentation 38, 48
lestons in kwashiorkor 49 78, 1114
sulphur content 249, 252

Snacks
Basuto 266
Ganblan 228

Nigerian 264
Southern Rhodeslan 269~70
Sodlum deficlency S5
Sorgium see also Foodsturfs
Analysls 278
experimental diets 120-8, 150
porridge used in pregancy 268
Sputh Africa
fish meal in bread 277
Southern Fnodesia
foodswrfs 268-71
Soya bean
curd 288
preparation with banana 279 310-4
terpe 271 278-9
Spleen
enlargenent 93, 148, 293
rate 94

see also Foodstuffs

Starchy food dystrophy 102 110 354-5 see also Kwashlorkor
cardiac leslon 323 Maloutriticn
clinical stgns 103
Jletabolism {n 222-3

Sulphur
deficlency 124, 188, 2u9-53
in skin and hair 247, 2281

Survey
nmedical 318

in Buma 102
in Italy 12
in Mulag Hospital, Uganda 8¢-9!
in hestern Nigerla 70-2
dletary 318

in Western Nigeria 72-5
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Tenpe see Soya Dbean
Tocopherol See Vitamins
Uganda

kwashiorkor in 45-+1, 78-83, 208-212, 308-21
morbldity and mortality at Mulags Hospltel 64~91, 345
obstetrical data 250
protein deficlency in 16074
Undernutrition see also Malnutrition
case notes 95, 183-4
clinlcal aspects 46
incidence 86
kwashtorkor and ¥5-31, 109~20
Urine
aning-aclds 197
amino nitrogen 192-5
chromatographic determination 185~6
in kwashlorkor &5
nitrogen 167-8, 175, 224
urea nitrogen 157-8, 22¢

Vitamins
A 39, 745 101
B-complex 33, 58, 74, 101 103, 177, 221, 228 263, 276, 282, A5
Byp 43, 8% 247, 26¢~61, 280-1, 08-10, 322

£ 188~9, 233

Weaning see also Feeding
feeding quring 38-9 42 242, 251 317-8, 353

Velgh

t
birth 73, 285, 29% 3056
Camblan schoolcnildren 25¢-61
infant 84, 107
on high Drotein-high calorie diev after starvation 187
rats experimental 120-8, 130-9

Wheat See Foodstuffs

Yeast, food see also Vitamins - B-complex
'ennobling' of flour 239
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Figures 1-56
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PLATE 1 UNDERWCOD GROUND
(L tor) (1) moderately severe case ol kwashiorkor,
having oedema and dermatosis of legs (11) pre-
kwashlorkor, showing halr changes and enlarged liver
{111) kwashlorkor after treatment (1v} *nommal' child,

CLINICAL - demonstratlons

PLATE 2

PLATT
Bed for retabollc studles



378 CLINICAL - discussion

PLATE 4 FRONTALI

Unlversal oedema, hyperplgmentation
of the dorsal regions of the hands

PLATE 3 FRONTALI

Starchy food dystrophy
locallzed oedema of the
face, the dorsal reglons of
hands and feet, and the
pretibial reglons, the
subcutaneous tissue at the
thorax and the abdomen Is
rather dehydrated

PLATE 5 FRONTALI

Oedema and pellagrold
hyperkeratosis of the
hands
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PLATE 6 FRONTALI
Starchy food dystrophy in the dry fomm {after
elimination of cedema), hyper- rather than
hypo—plementation

PLATE 7 FRONTALI
Bullous pellagra menifestations
agsoclated with starchy food
dystrophy

PLATE 8 FRONTALI
The same, regressed after nicotin-

amide treatment without other chan-
ges In the diet




CLINICAL - discussion

PLATE 9 FRONTALI
Starchy food dystrophy
assoclated with beriberl
polyneuritis

PLATE 11 FRONTALI
starchy food dystrophy
with Tarefied, s11ky
prittle halr am(i1 vé‘ilnr);s
some deplgmente
perioral signs of arivo-
f1avinosis

FRONTALI
Electrocardiographic alterations - patient
shown in plate 9 Note T-wave on the left
(before) and on the right (24 hours atter
beginning treatment with thiamine)

PLATE 12 FRONTALI
Lower limbs of patient in
plate 11 showing oedema
and dyspigmentation of
skin of the thighs 1n the
'mosalc! pattern



CLINICAL - discussion

FRONTALI

FRONTALI ~ PLATE 14

Fatty infiltration of the liver

PLATE 13

The same as plate 13, showlng
intracellular vacuoles with

eccentric nuclel

in starchy food dystrophy (Sudan

111)

r
e 22,
Y ¢y

)
LQ@.’.V. \.@.;me»

w2

SelEEy

he 25

FRONTALL

FLATE 18

FRONTALY

PLATE 16

Pancreas in starchy food dystro- The same as plate 15 marked

phy*  interstitlal oedema, no

rivrosis

dimimitleon of zymogen granules,
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o &

Calr S M)

PLATE 17 DAVIES

Kwashiorkor Pancreas, showing acinar cell atrophy and fine
tibrosis, no ductal changes (x 210)

DAVIES

;I\::gglcixgmr Lachrymal ¥land, showing moderate atrophy (X 210)



PATHOLOGY - ctmmunicasions

PLATE 19

DAVIES
Kwashiorkor - early case Liver, showing moderate early fat Infil-
tration, maximal at the periphery of the liver lobule and decreasing
towards the central veln

Malaria pigment in the portal tract with
no stellate fibrosis (x 210)

PLATE 20

DAVIES
Kwashlorkor - late case Liver, showing peripheral fat accumula-
tlon with lncreased cellularity and fibrosis and malarious Digmen—
tation of the portal tract Scme of the peripheral cells are free
of fat (x 210)




PATHOLOGY - communications

PLATE 21 BERTE

Shows the extremely fragile, spongy, poorly staining, character of the
dermls The epldermal covering Is frequently missing and there is
a cellular dermal infiltrate The infiltrate forms perivascular
cuffs but elsewhere 1s scattered evenly throughout the field

3

BERTE
PLATE 22
Shows {ntercellular clefts in the deep layer of the dermis
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A

o

»

~
Y\

PLATE 23a BERTE  PLATE 230 BERTE

Show areolar pattern of the papillary layer of the dermis, clear
perivascular spaces and vascular dilatation, stagnation of blood
flow and hypertrophy of the endothellium

BERTE
Shows dry lesfon with (1) at the level of the dermis, fene-
strated appearance of the deep layer of the dermis, peri-
Vascular arrangement of the Inflltrate and enlargement of
the dermal papillae with the outline of the dome-shaped
depresslon at the top (11} at the level of the epidermis,
irregularity of epidermal thickness interruption of the
%ggnﬂ\;la.ar layer, absence of the horny layer and epldermal
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PLATE 26 BERTE
Shows weeping and exfoliating lesions with {1) at the level
or the basal layer, areas of cell division with nmumerous
nitoses, (11) at the level of the Malpighlan layer, intra~
cellular oedema, cells lying free in the intercellular spaces,
and extracellular oedema splltting off the more superficial
layers, (111) at the level of the most superficial epidermal
layers, parakeratosis with exfollaticn and small pools of
fluid being carried off in the spaces between the scales

Y WD

BERTE

ronic weeping leslon with Intracellular oedema,
{fon of the basal layer (at the two ends of the
) and absence of granular and horny layers

PLATE 28
shows ch:
disorganizat
photomlCrograph,
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FLATE 27 BIRTE

Shows normal halr bulbs assoclated with atrophlce changes
in the epidernmls

FLATE 28

EDINGTQ{
Type II liver the iron pigment Is malnly In the peripor-
tal parenchymal cells, there I3 very little in the Kupffer
cells and none In the portal tracts (x 750) Sectlion stained
by Perl’s method.
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PLATE 29 EDINGTON
Type III llver~ there s much
iron pigment in the parenchymal
cells, Kupffer cells ang portal
tracts (x 760) Section staln-
ed by Perl's method

PLATE 20 EDINGTON
Type IV liver- the liver 1s
e¢irrhotic and the iron pigment
i1s distributed as in type III

(x 750} Section stained by
Perl's method

PLATE 31

Iron piguent in the pancreas (x 750)

method

EDINGTON
Sectlon stained by Perl's
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PLATE 22 BALFOUR

Formalln fixed frozen sec-
tion {x 1800) of rat liver
stained with Regaud's haemo—
toxylin The animal was
fed on sorghum dlet from
weaning and was killed at

62 days of 1ife The section
shows mitochendria confined
to the periphery of the cell
and the region of the nucleus
An amorphous substance which
is probably glycogen occuples
a considerable part of the
intervening cytoplasm

l;!;;l(’i: 33 BALFOUR
er-formol fixed para-
Ifn seetion (% 1800? of
l1;a1: Liver stained with
2e00tOXylin and eosin
Soi;lﬂémg]i wWas fed on
et from weanin,
gx;dlvil?’z ki%ed at 62 dayg
€ section
shows the €Mty or rirmed
a;{pearance oI the cyto~
B St e
g large
g\;cleoli. characterls%ic
the 1iver cells of

Ainalg
tetn qrers o0 1o pro-
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PLATE 29 EDINGTON
Type III liver- there is much
iron pigment in the parenchymal
cells, Kupffer cells and portal
tracts (x 750) Section stain-
ed by Perl's method

PLATE 31
Iron piguent in the pancreas (

method

x 750}

PLATE 30 EDINGTON
Type IV liver the 1iver is
cirrhotlic and the iron pigment
1s distributed as in type III
(x 750) Section stalned by
Perl's method

EDINGTON
Sectlon Stained by Perl's
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PLATE 38 WALTERS & WATERLOW
A locallzed coarse periportal ribrosis in
sectlon of liver (x 90} from child aged 3%
years with enlargement of liver and spleen

PLATE 37
Liver section (x 5000 fram WALTERS & WATERLOW
am ant aged 14 months with malnutriticn
ggtﬁlgég}' igowlns 'untidy* outgrowth of reticulip fibres rroxt
to parenchyma - small groups of cells are surrounded.

{11926)
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PLATE 34 BALFOUR

Zenker-formol fixed para-
Irin section {x 1BOO) of rat
1liver stalned with haemotox-
ylin and eosin  The animal
was fed on sorghum diet from
weaning until 48 days of
1life, when 1t was glven a
supplement of O 85% lysine
for 14 days and then killed
The section shows the
unusually dense cytoplasm
but more normal appearance
of the nuclel of the liver
cells

PLATE 35 BALFOUR
Zenker=—farmol fixed para-
ffin section (x 1800) of
rat liver stained with
haemotoxylin and eosin
The animal was fed on Sor-
ghur diet from weaning
until 48 days of life when
1t was given a supplement
of the B-complex of vita=
mins and lnositol and cho-
line for 14 days and then
killed The sectian shows
that the liver cells have
more cytoplasm compared
with the cells in plate 33
thelr appearance 1s not
normal The nuclel are
small but less dense than
those in plate 33
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PLATE 40 SILVERA

Sectlon of liver (x 226) showing
extreme fatty change with necro~
s1s of odd cells, changes are
generallzed, architecture dis-
torted, portal tracts normal
Taken from male child aged 10
days, with ophthalmia neonatorum
but otherwise a nommal baby
Liver not palpable {Case 12)
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PLATE 41
Section of 1iver

SILVERA

ortal tracts no (x 225) showing extreme generalized fatty chenge,

Tmal Taken f
bady except for thrush (casergg)mue infent aged 12 days lomsal

(11928)
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SErR

PLATE 38 WALTERS & WATERLOW
Detall of lesion of 1liver at edge of portal tract showing disor~
ganlzation and outgrowth of fibres (x 800) = from Infant aged 2
years with oedema, no Increase of fat in 1liver

TE 39 WALTERS & WATERLOW
gz:ere ditfuse fibrosis of liver of child aged 10 years with
oedema and asclies
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MAEGRAITH
nfiltration of Elisson's capsule in lcng-

Standing falciparum malaria.
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PLATE 45

Round cell 1
(11928)



PLATE 43 SILVERA
Section of liver (x 225) show-
ing generallzed fatty change
sinusolds and portal tracts
normal Taken from premature
female infant (3 1b 10 oz ),
there was blue asphyxla. &She
died suddenly on second day
Liver not palpable (Case 5)

PATHOLOGY ~ demonstratlions

PLATE 42 SILVERA

Liver section (x 225) from male
stillborn Iinfant (delivered
arter prolonged labour) showing
dilatation and engorgement of
central veins and sinusolds,
with fatty change in cells
situated centrilobularly

{Case 4)
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PLATE 50 CAMAIN & PIERCHON PLATE 61 CAMAIN & PIERCHON
Atrophy of exocrine tissue, with Atrophy of exocrine tlssue,
fihgfsis and considerable canal- flbrosis gross hypertropy of
2ation

endocrine tissue

BIOCHEMISTRY - demonstratlons

PLATE s2
Shows be!
X;air of normal African and (R) red halr of African suffering
TOR protein malnutrition {see text for detalls)

NAGCHAUDHURI & PLATL
haviour on chrematography of extracts from (B) black

(11926)
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PLATE 48 CAMAIN & PIERG!;)N
Hypotroply of the exocrine
tissue of the pancreas, no
fibrosis, no hypertrophy of the
endocrine tissue

CAMAIN & PIERCHON

0 of exccrine cells
gﬂ'ggtt‘yﬁbmsls and hypertrophy
of endocrine cells

PLATE 48

PATHOLOGY - demonstraticns

CAMAIN & PIERCHON
Hypotrophy of exocrine tlssue of

PLATE 47

pancreas, no fibrosts but shoa-

ing hypertrophy of endacrine
tissue

PLATE 49 CAMAIN & PIERCHON
Atrophy of exocrine tissue, with
ribrosis and inciplent canallza~
tion
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PLATE 53 JELLIFFE
‘Dada’ in smaller twin, age one
month

PLATE 65 JELLIFFE

ashiorkor and infective gan-
f:?x"‘,ey:uz of the mouth In a three
year old Yoruba boy
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PLATE 54 JECLIFFE
*Dada' in three year old boy
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PLATE 58 JELLIFFE

Kwashlorkor and infective gan~
grene of the mouth after six
weeks' treatment






