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Baird & Tatlock (London) Ltd.

MANUFACTURERS
OF

Pathological Apparatus
Physiological Apparatus

Laboratory Equipment |
Scientific Instruments

Bacteriological Apparatus

Apparatus for |
Agriculture, Dairy & Milk Analysis

Pure Chemicals - Microscopic Stains - Solutions

[i_ Sole Agents in Siam

Barrow Brown & Co., Ltd. '
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Mitsui Bussan Kaisha, Ltd.
Head Office: Tokio, Japan.

ESTABLISHED 18786
Capital Yen 150,000,000.—
General Exporters & Importers.

BRANGH OFFJICES IN COUNTRIES.
Other than Japan

Dairen, Antungsien, Newchwang, Mukden, Hsinking, Harbin, Tientsin;, Pekirig - Chefoo,
Tsingtao, Shanghai, Hankow, Amoy, Canton, Hongkong, Saigon;. Manila, Cebdi, Ileilo,
Davao, Singapore, Bangkok, Medan, Soerabaya, Semarang, Batavia, Sydney, Melbourne,

- Bangoon, Calcutta, Bombay, Karachi, Alexandria, Casablanca, London, New York, San
Franoisco, Seattle, Teheran, Palembang, Madras, Buenos -Aires and Others.

BANGKOK OFFICE
Chemical Section:—

Acid: Sulphuric, Nitrie, Muriatic, Acetic ete, Asphalt, Ammonium Bicarhonate, Aecid Clay,
Absorbent Cotton. ;
Borneol Flake, Bleaching Powder. : . !
Carbide of Caleium, Chloride of Patash, Chrome Alum, Coal Tar, Copper Sulphate, Camphor,
COoke, Coal. Coal Pitch. :
- Dextrin  Powder, Drugs, Dyestuff: Aniline, Sulphur, etc.
" Fertilizer.
Insecticide, Iodine of potash,
Lead Arsenate,
Medical Instrument. Magnesium Sulphate, Menthol Crystalc Magnesium Sulphate, Match
Making Materials,
Napthaline Ball,
Oil: Hardened Fish Oil, Palm Oil, Peppermint Oil, Fuel Oil.
Paint: Enamel Paint, White Zine Paint. Colour Paint eto,
“Quebracho Extract,
Red lead. '
Sofla: Soda Ash, Caustic Soda, Hyposulpbate Soda, Silicate Soda, Soda Bicarbonate
Sodium Sulphate. ! '
Talcum Powder, Toilet Preparations.
Varnish.
Wax,
Ete. ete. _
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VIDYASASTRA

Published by the Department of Science,

Ministry of Economic Affairs, Bangkok, Siam.

Toa Labanukrom PH. D. Edibor_
*Pue Rochanapurananda B.S.(CugM.), Dip.IND. CHEM. Assistant Editor
Kliau Bunnag Dir. PHar., B. S. Pran. -

Pravati Israngura Dip. Ep. ... ... Business Manager
Siri Juvidya B.S.C. ... ... Treasurer

PUBLICATION COMMITTEE

Pra Krasapana Bhibag.

Prachuab Bunnag Pnu. D.

Luang Vichien Dhatukara I. C., L. és. Sc.
Sanga Sarasuvarana €. D. A. ( Hoxs.)
Kim Kang Suvarnakija M. B.

Licut. Chumnong Prasomtong Dip. Puar.
Tong Dee Suvarnakasa B, S. Puan.

Aroon Israbhakdi B.S. (Caem.)

Manuscripts intended for publication in the Vidyasastra should be sent
go the HEditor, ‘*Vidyasastra,”" Department of Science, Bangkok, Siam.

Twenty five separates of each original paper published in the Journal
are furnished tc the author without charge. Additional copies may be had at the
author’s expense if ordered when the manuscript is submitted for publication.

The Journal is issued quarteriy. The subscription price is one tical per
year in Siam and two ticals in foreign countries. Single number
30 stangs each.

Subseriptions may be sent to the Business Manager, “Vidyasastra,”
Departinent of Secience, Bangkok, Siau.

Publications sent in exchange for the Vidyasastra should be addressed:
Scientific Library, Department of Scicnce, Bangkok, Siam.
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SIAM WOODWORKS |

High Class Furniture Manufacturers

T e L

Contractor to All Government Departments

Price Moderate

NO. 778 SI-PHYA ROAD, BANGKOK

TELEPHONE NO. 5898
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Contractor. Painter, Carpenter. & Pipe Maker
6626 Wang Chao Sai Road, Bangkok
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SIAM : NUTRITIONAL CAMPAIGN

Blazing a New Trasl in Publec Hygiene

Dr. Yong Huar
Nutritional Officer and Medical Inspector, Department of Public Health.

Foreword

The idea ol diet reform in Siam
has oeccurred to many people, but
such thought has been considered
as a dream by idealists and is there-
fore not capable of practical realiza-
tion. But the rapid mareh of modern
nutritional science forces upon us the
necessity of immediate action in a
new field hitherto unattempted.
Another important factor that sends
us headlong into the nutritional pot
is the League of Nations which,
althongh having failed lamentably in
international politics. has neverthe-
less been most successtul inimproving
world health conditions and in urging
uipon the various Governments the
importance of Nufrition in modcrn
public hygiene. Says that league:—
“ Nutrition in relation to health is one
of the most important aspects of
preventive medicine, and the recent
progress in the science of nutrition
makes it essential for public health
to develop along new lines.”’

It is also most encouraging to
have many high officials endorsed my
views and opinions on our faulty
national diet chiefly eharacterized by

deficiency in biological proteins which
devastatingly apparent condition
appears to me as a serious national
problem demanding immediate recti-
fication by drastic and nationwide
propaganda.  Many well-thinking
persons understanding the impor-
tance of biological proteins still look
askance at my suggestion of protein
propaganda; they feel that it would
be too sudden on our deeply religious
and peace-loving easy-going people,
that it would disturb the existing
“status quo’® of our peasantry: they
are thus very pessimistic about the
whole affair, but in order not to block
the path of progress the oft-quoted
famous Roman proverb (Rome was
not built in one day) has been
employed by them to challenge my
theory of aggressive national propa-
ganda for producing immediate and
miraculous results to the younger
generation of Siam. These pessimists,
however, do not realize the fact that
the famous proverb belong to old
Rome of the pre-christian era, and
is now practically discarded by the
modern Romans. While the idea of
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a colossal protein campaign may seem
like & dream, it is my sincere belief
that, by econcerted action from all
responsible angles, the most sensa-
tional drama could be enacted in our
Kingdom which has already made
history in other fields. While the

full 100% resulting success is impos- |

sible of realization, | guarantee an
immediate favorable percentage - of
at least 40 which comprises the new
generation.  These young people can
be taught to forget old ideas many of
which they have discarded to their
own great advantages during the past
few years. Working on such favora-
ble and receptive soils the Govern-
ment could very well pnblicize the

44
'ljﬂm

most glaring deficiency of our national
diet and the simple way of correction.
An ancient race of carbohydrate and
condiment caters would then be soon
transformed into a unique modern
nation of sound and suffictent popula-
tion delighting in consuming liberal
quantities of fresh animal food, thus
ensuring solid health and remarkable
stamina. Ot all the tropical countries,
Siam has an excellent stock of people,
ethnologically speaking. Such a
people is capable of being vastly
improved both physically and men-
tally by means of modern science and
progressive ideas in construetive
medicine.

Purpose of Memorandum.

It would be *“building castle
in the air’’ if we expeet within a
short time to change or improve our
rural diet to the high standards

laid down by modern physiology.
While this is the ideal to be aimed

at by all progressive Health Depart-
ments, the purpose of the present
memorandum is to create “food’’
consciousness among medical men
and scientists and also to bring to
the attention of the Government the
enormous amount of thus far unre-
cognizable borderline cases of chronic
malnufrition among our rural popu-
lation which forms the backbone of
the Kingdom. The high point of this
paper is the fact that sueh national
morbidity could be easily and quickly

reduced by sheer propaganda, for the
country is well supplied with animals
from which both fat and protein foods
are obtainable. The modern health
formula of balanced diets emphasiz-
ing high biological protein intake for
younger people will, if applied to
practice, inevitably create sensational
improvement in the nation’s health
both individually and collectively.
Furthermore, this formula, for a
unique country such as ours, liberally
endowed with excellent soil and

climate, will be most economical to
the national treasury, comparing

with the usual orthodox methods
which have not emphasized the high
intake of biological proteins for
growing Asiatics.
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Reference to Zimmermann Report

A recent health communique
from our Government to the League
ol Nations” Health Organization

contain, besides the Statement on
putrition by the Department, also an
abstract from Zimmermann's “Siam:
Rural Economic Survey 1930-31"
which attempts to mention in detail
the dietetics of Siamese rural folks
and which eoneludes thus : “In general
the Siamese have accommodated their
diets to their needs so that diet
deficiency does not exist in a very
ereat degree. 'This is in spite of the
fact that the major composition of
the diet is rice and fish.”” In con-:
junction to these sentences the
Department had very aptly stated
that the conclusion of the Zimmer-
mann report has to be modilied in the

lightt of modern nutritional research, |
Jbecanse following further investiga-

tions it has been lound that diet

deficiency does exist in a remarkable

degree in Siam, although the condition

is not openly apparent in definite

clinical -entities with full-blown
symptomssas deseribed in text books.
Detailed study of many cases formerly
ascribed to germs, helminths, ete.,

-have resulted in the blame on faulty
diet as the principal etiologic factors.

A large number of cases of mild and

symptomless anaemia has been foun

to be easily rectifiable by means of
inereased protein and fat intake.
There are many regions in Siam

where diet deficiency exists in definite
clinical entities easily. recognizable
even by the lay publie: furthermore
these conditions can be quickly and
economically combated by drastic
propaganda against age-old * inhibi-
tory customs.”” As for another
Zimmermann - statement that the
major composition of the diet is rice
and fish, it is necessary to make
additional remark to prevent misun-
derstanding,for although the Siamese
is very fond of fish in preference to
other animal food they do not partake
of a sufficient quantity of fish in order
to arrive at the proper scale o
balanced diet. Fixcess quantity of rice
is always consumed together with
a tiny amount of salted or curried
or pickled fish, probably not over 20
grams of fish per day per rural adult:
and whatever amount of other pro-
teins consumed is usnally insignificant
and far below the accepted normal
physiologie standard.

Apart from the two sentences
Just mentioned and explained, other
concluding remarks by Prof. Zim-
mermann appear to be sound and
rational. Some ol these may be
mentioned now. “Milk or milk
products, meat, poultry or eggs are
not eaten very often by the country
people.”” “Probably the best method
of meeting the situation is to continue
and inerease the work of fish conser-
vation, to encourage the consumption
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of animal food where possible, and
to educate the people concerning
proper diets.”” ‘“The foeal points
seem to come among weaning children,
among growing children and among
women in the child-bearing stages of
life.”’

There have been thus far two
organized economic surveys of Siam,
one by Zimmermann and the other by
Andrews. Both have paid special
attentions to economics, diets and

health conditions. To both surveys

were attached publie health i)hysi—
cians, namely: Drs. Phra Chedt,
Khun Nides. Thavil, Phra Charn,
Phra Bamras, and Kim Kang. These
medical officers of the two surveys
had collected and lurnished us with
valuable data on typical toods from
the various regions of Siam. Many
of our foods, after being analyzed,
have shown high nutritive qualities.
Credits must be given to these men
for having first studied the foods ot
our people.

General Nutritional Conditions.

Four typical dietetic deficiency
conditions in Siam were recently
mentioned in the communique to the
League, viz: (a) General deficiency
in protein (b) Marked deficiency in
biologieal protein (e¢) Some deficiency
in fat, and (d) Occasional deficiency
in vitamins and mineral salts. These
are ‘general’’ remarks on nutrition
in rural Siam, and especially apply
to the mountainous north and the
north-eastern plateans far away
trom the sea coast. T'he peoples of
central and southern Siam have far
less inhibition in regard to the con-
sumption of animal food. However
they are not cating a sufficient
guaatity of animal protein and fat:
the line of least resistance is followed-
that is, the “ecarbohydrate line.”’
Practically for all the world, with
the exception of the-ultra north and

south regions, carbohydrate is the
cheapest form of food energy. - This

and the ancient custom emphasizing
rice as the best of all foods influence

"most people here to consume an over-

abundancy of carbohydrates which,
as civilization advances, are more
and more refined by the modern rice

and sugar mills. Of course human

- beings can exist even at a markedly

low level of protein intake and such
is the situation in many parts of the
Kingdom, producing inferior types
of physique, mental lethargy and
low resistance to infection. In the
light of modern research and on being

_ informed of the excellent physical

and mental conditions’ attained by

American and Japanese young men
and women following a decade of

modern ideas in foods, many Siamese
health workers have taken up inves-
tigations into local dietetics and found
a grand number of easily retifiable

conditions of both apparent and:
“borderline’” diet deficiency.



Abundant foods in Siam.

Food production and poverty in
Siam are totally different from those
in China and India.
China every available bit of land is
eultivated to supply the large teeming
population with carbobydrates and

Whereas in

vegetables thereby sacrificing the
produetion of animal proteins, the
contrary situation exisis in fertile
Siam where the density ol population
is only 22.2 per square kilometer and
where all the three main varieties of
food-protein. fat, and carbohydrate-
are easily produced in great abun-
As regards protein and fat
these are both available in animal

dance.
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Starvation practically unknown.

and vegetable forms. Poverty,
STARK POVERTY as one sees in
India or China, is unknown in this
so-called “Golden Land.”” Nobody
ever starves to death here: there is
plenty of rice and chillie paste for all
souls. THven the laziest ones and
the outcasts could feed themselves
free by loitering in the temples which.
exist in super-abundance all over the
land. On very rare occasions has
the Government been called 1o
provide free food for the people.
Famine is practically unknown in
spite of occasional floods and some
other mild calamities.

Rice production. Diversified agriculture.

Rice production is the chiel
national oceupation of our peasantry
or ‘“rural populace’ and it may
sately be estimated that this major
class claims about 90 of the entire
population. Ever since time immorial
{he riee industry has been highly
profitable to the- peasants, to the
“middle men.”” to all concerned, and
- to the entire nation. During all these
prosperous years practically all
atiention and energy have been
heaped on rice production. When
the world economic debacle invaded
Siam recently the Government and

people took up new ideas in regard

" industries.

to diversified agriculture and home
In the face of modern
economic nationalism as widely prac-
tised all over the world, our past
poliev of producing rice principally
in exchange for sugar and other
industrial products from abroad has
to be altered in order to keep pace
with modern development and to
provide for national economic 'sglf
sufficiency.
be produced for export but energetic
attention has now also been given to-
sugar, cotton, dairy farming, modern
animal husbandry, soya bean develop--
ment, and various home industries.

Rice is and will always
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Animal food.

Aside from rice and various
vegetables and fruits, protein and
fat foods are also produced in
excess over popular demand, and
these two items of food in both animal
and vegetable forms are exported
to neighbouring countries; cattle,
pigs and ponltry arec cheap and
ecasily obtainable everywhere while
fish and other sea food are obtained
largely from the coastal areas and
some inland waterways: the fisheries
rank mnext to agriculture in extent
and value.  As all ol our people are
mtensely fond of fish it is excepted

Vitamin

Of all the avitaminosis, Vitamin
A. defieiency appears to be the most
outstanding in this country. First
and foremost is the low resistance
against infection evidenced by rural
olks: this problem is very complex,

however, and should be studied from .

many angles besides the deficit in
Vitamin A. Low quantity and poor
quality of proteins consumed are also
important factors. Acute respiratory
diseases lasting but 3 or 4 days have
every year claimed a large number of
rural lives. Suech morbidity is not
usually met with in urban areas where
the people feed themselves much
more liberally as regards animal
proteins and fats. We have plenty
of green lealy vegetables containing
carotin or pro-vitamin A. A little
bit of publicity on such item will
work wonders.

that something will be done for the
rapid and cheap transportation of
fish f'rom southern and central Siam
to the north and northeast where
fish is locally obtained only in small
amounf and also quite expensive.
Smoked and dried fish which is both
nutritious and high in protein content
shiould be sold at much lower prices
in the north and northeast: the state
railways transporting fish from the
coastal arcas to the north and other
inland points could reduce freight
rates and still make plenty ol profits.
Deficit.

Vesical calenlus is quite common
in many localities of the north and
north-east. One of the most specta-
cular triumphs of modern medicine
introduced to primitive people is the
saurgical ogeration for the removal of
stone from the bladder. 'This one
measure alone has been responsible
for the successful encroachment of
modern medicine into many primitive
regions. Immediate relief and cure
thus produced following the operation
creates an excellent field for deve-
loping further other phases of public
health. Results of modern research
indicate that deficiency of certain
food factors such as Vitamin A. is
the primary cause of vesical caleulus.
Here again, balanced diets should be
brought into play in order to attempt
the cradication of vesical caleculus
from many localities where the prin-
cipal food consists of excess rice and
chillie paste.



o 4
ATUUN &

SIAM NUTRITIONAL CAMPAIGN - oot

Beri-beri and Vitamin B. complex

(Quoting from Wheclers's Hand-
book of Medicine IMifth Kdition 1916
page 128:  “'T'he use ol undermilled
instead ol polished rice is the chief
prophylactic measure. It has done
away with beri-beri in all the Siamese
Government institutions among the
gendarmerie.’”” For years, the use
of polished rice in prisons and
barracks has been abolished. The
Department of Science Luboratory
has also been supplyving locally made
Liquid Vitamin 3. HKxtraet which is
an excellent producet and which has
found high (avour among medical
men of this country.

Beri-beri is still very common in
many regions ol Siam. principally
the mnorth and north-cast where the
diets are also very low in protein,
and other protective factors. The
average number of deaths {rom dry
beri-beri alone per year is 2000. This
is far more serious than cholera.

Aside from typical beri-beri of
text-book deseriptions, there occur a
large range ol conditions ol practi-
cally the same etiology as beri-beri
but not easily recognizable. With the
advance of modern rice-mills, even

into the remote part of the Kingdom,
the peasants have developed a great
liking for polished rice inspite of
medical advice to the contrary. This
situation together with very low
protein consumption have been
causing untold miseries: it has been
very difficult to influcnce the peasants
to eat un-polished rice. They find it
more convenient to harvest the crop
and send it to the rice mills rather
than to pound the rice by manual
labour as used to be done lormerly.
White polished rice has come to stay
and to dislodge it is well-nigh impos-
sible.. The only practical solution is
balanced diets which should be
systematically and emphatically ad-
vised to our entire population by
means of national propaganda. This
is the only way against beri-beri and
allied conditions. Infantile beri-beri
is algo very common. A wonderful
opportunity awaits the introduetion
ol Soya Bean into the diets of the
beri-beri stricken regions of north-
cast Siam.

Scurvy and Vitamin C.

Inuspite of the plentiful supply
fruits and vegcetables
throughout the year we still have
scurvy. 'The disease s compara-
tively mild and almost unrecognizable
except when carelully looked for.
Typical virulent cases are scarce.
But mild and borderline cases are

ol fresh

and rural areas.

l'ljecluently met with in both urban
' In making mass
examinations of large groups of
people it is difficult to differentiate
mild scurvy from fusospirillosis and
pyorrhea alveolaris which are both
cxceedingly common but inspite of
which the patients still carrv on



- d
- INUIFIANT

their usual activities without much
complaint subjectively.  There is
plenty of room for mouth hygiene.
A new type of constructive Dentistry
is urgent for our school children.
The sensational researches by Boyle

Wi an
of Harvard University indicate that
Vitamin C. is one of the main
factors in pyorrhea for the complete
cure of which much Vitamin C. is
constantly needed in addition to the
usunal dental treatment.

Vitamin D.

Abundant sunshine throughout
the year and even during the rainy
season is probably responsible for
the absence or mildness of many
conditions ascribed to Vitamin D.
Deficiency. “Bowed lower limbs’’ are
very commonly met with in both males
and females. True rickets are practi-
cally unknown. Perhaps the well-
known deformity “bowed lower limbs”

is the result of very mild rickets
in childhood or of other deficieney
diseases. This slight deformity does
not cause apparent dissability and is
found in abundance among tropical
people who in their early childhood
or early days of life subsisted on
irregnlar breast feeding, and on diets
of very low quality, such as mashed
rice plus banana.

General Remarks on Vitamins in Siam.

While Europe fumbles over the
vital problem of supplying sufficient
Vitamins D. C. and E. to her people,
we in Siam, are most liberally
endowed with these three vital vita-
mins. Abundant sunshine and tropical
vegetation all the year round ensure
the plentiful supply of Vitamins D.
and C. In regard to Vitamin E. we
need not worry at all; apparently we
seem to have too much of this as
evidenced by our high reproductive

capacity, both our women and men

being proverbially fertile. As for
Vitamin B. we are not suffering from
shortage of supply: there is plenty
of this article in Siam, it being but a
matter of kmowing how to obtain
this vitamin. It also appears that
there is mno natural shortage of
Vitamin A. in Siam. DBy stronger
and Dbetter propaganda we can
successfully publicize the various
foods containing the natural vifa-
mins for whieh there is no natural

. shortage.

Goiter and Iodine Deficiency.

In Siam, cndemie goiter s
prevalent in the mountainous north
and the north-eastern plateaux far
from the sea coast. Central and

southern Siam is, for practical
considerations, ‘“sea-level’’ and not
far from the sea. The use of
Potassium Iodide is known even tfo
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peasants: a certain quantity is dissol- from the sea coast. Bot}:l KI and Tr.
ved in rain water and taken in small JTodine have been employed in goitrous
doses «laily for reducing the size of arcas. The problem of Goiter nceds
goiter. The diets of these people are scrious detailed investigation, not
very low of fish but fish is scarce in only from the iodine standpoint, but
these regions which are over 500) miles from every angle of diet, ete.

Iron Deficiency.

There is marked iron deficiency and balanced diets will no doubt put
in the daily diets of most rural people. an end to these conditions. In the
Mild apemia is practically general mean time large doses of iron should
among both young and old including be tried for mass anti-anemic treat-
the infants. Chlorosis is still very ments among the school-children
abundant among young women. Over along with high protein intake which
consumptinn of white rice with low will also help much in reliving the
intake of animal foods are mainly acuteness of malaria, hookworm,
the canses of mild anemias. Improved yvaws, ete.

Other mineral deficiencies

Aside from iron and iodine, information on the latter two salts
other mineral salts such as caleium are available just now. Futher
and phoshorus are also deficient in detailed studies will surely reveal
the rural dietary, but no definite much deficiency in these salts.

Condiments.

Repeating again and for special by everybody from early infancy to
emphasis, there has been too much  old age.
consumption of irritating condiments

Roughage.

In FEurope and America the Siam, addicted to eating excess car-
problem of roughage to be left bohydrates and cellulose the problem
undigested in the intestine is given of adequate roughage is not outstan-
publicity. Xor the majority of us in ding, at least among rural folks.

Dietetic Edema.

This generalized edematous con- general lethargy, animal proteins and
dition is occasionally met with among fats are hardly consumed at all. In
rural folks of regions where owing to general, it is safe to state that these

both ‘““ancient inhibitions’’ and are not poverty-stricken areas, for
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the animals, both wild and domestic,
exist abundantly. The non-consump-
tion of animal foods and products
is more a matter of ignorance and
false ideology than one of scareity of
such foods. Atthe northern boundary
of Niam, there are many villages
where may be found all kinds of mild

or severe anemias, edemas, and other
signs of chroni¢ malnutrition. These

people are living on a very low
margin ol safety as regards proteins
and lats, mineral salts, and vitamins.
Their diets are very bulky and com-
prise mainly excess carbohydrates,
cellulose, and condiments. They die
casily when attacked by mild respira-
tory infections. Z1'his 2s ome of the
reasons of under-population.

The Anemias.

No serious studies on large scales
have as yet been conducted on this
most important phasé of tropical
pathology in Siam. The dearth of
specially trained stafl together with
laboratories is primarily responsible
for our small showing of secientific
investigations. The new era in publie

health development which began a
couple of years previously had been
giving us great hopes for the near
[uture. Perhaps we shall be able
soon to condnet large-scaled scientific
investigations into many interesting
phases of local pathology.

Tropical Macrocytic Anemia.

According to De Langen Typical
Primary Pernicious Anemia has not
been found among the native popula-
tion of the Duteh East Indies. He men-
tioned Nropical Macrocytic Anemia
in two forms: Viz:- the hyperchromie
and hypochromic which, according to
him, the hypochromic form is most
often met in the tropies and being
primarily a dietetic anemia. De
Langen also stated that this condition
-0l dietetic ancmia might serve as a
measure for determining subnutrition
in tropical communites. Wills in
India (1931-33) had suceessfully
treated tropical macrocytic anemiu

with substances rich in Vitamin B.
These two investigators have paved

the . way lor further research into
this most interesting tropical condi-
tion which has the identical blood
picture of true pernicious anemia but
otherwise and especially symtomati-
cally differing from the eclassical
well-known in temperate
regions. Research into this vital
problem should be attempted by
various medical men and health
officials, for this disease in theory
at least should be rife all over the
north and north-east where deficiency
in protein and lat is outstanding and
where of late there has been
sudstantial encroachment by white

polished rice produced by modern
rice mill.

discase
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Hypochromic Microcytic Anemia,

This simple type of ancmia seems
to have practically disappeared from
U. S. A. and England principally as
a result of better nutrition and

hygiene. The condition is, however, .

extremely common in Siam, and
primarily due to excess quantities of
rice consumed thereby mneglecting
other food factors: of course, echronie
protozoal and bacterial infeetion play
some roles in intensifying or actually
causing the condition. Young girls
and young mothers upon whom

protein inhibitions as well as other
“don’ts’” are forced upon present a

- most tragic sight in many parts of

the country. Many of them present
both hypochrosis as well as hypocyto-
gis. It is most interesting to note
that "this country-wide disability
among our female population could
be easily done away with by increased
protein and fat intake and by large
doses of iron according to the latest
available information. :

Hyperchromic Microcytic Anemia.

This condition has been investi-
gated in many countries including the
tropics:- it would be most interesting
to undertake a large-scaled study of
this pernicious anemia of pregnancy
suposed to be due to dietary deficiency
(Insufficiency of “Extrinsic’’ Factor
according to Wills) in Siam where

the women suffer most as regards
protein and other food insufficiency,
especially during their periods of
pregnancy and lactation because of
ancient doetrines which brand most
articles, except rice, as very toxie
for pregnant or suckling females.

Nutrition Anemias in Siam.

‘The anemias of various nomen-
clature are legion in Siam and are
found among all ages of both sexes,
chiefly among children and women.
Inspite of the existence of chromic
infections, it is quite probable that the

_various anemias are chiefly basically
nutritional in origin. Many young
persons | afflicted with hookworm
infestation plus chronically enlarged
malarial spleenomelgaly but presen-
“ting no subjective symtoms or marked
discomfort have been much improved

in general well-being by means of a
liberal intake of protein, fat, ete.
without receiving treatment for either
hookworm or malaria. There are

kinds of ‘“‘borderline’’ conditions
presenting vague symtoms of many
of the clinical entities and revealing
both apparently and investigatively
varying types of anemia. These
“mild >’ patients are really mild
because they can work and make their
own easy living : they donot complain
either to themselves or to all
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concerncd. Their life and lot could
no doubt be much bettered by im-
proved nutrition and some simple
medicaments. The anemiass form a
most interesting phase of tropieal
medicine and recent investigations

have indicated simple measures for
dealing with the situation. The simple
campaign of more meat for the young,
the growing and the famales of child-
bearing ages will do much to improve

. the blood pieture of our population.

Studies of Local Anemias in Siriraj Hospital (Medical Faculty of
Chulalongkorn University.)

Dr. Phra Apan, Professor of
Internal Medicine, a few days ago
supplied the following information

concerning Secondary Anemias due
to chronic helminthic infestments
and Primary Pernicious Anemia.

Severe Secondary Anemias successfully treated by large doses of IRON.

During the past two years, the
professor and his associates have
been successfully treating many
cases of secondary anemias com-
plicated with chronic hookworm
infestments by the use of simple
inorganic iron salts, viz., Ferri and
Ammon. Citrate 90 grains per day
divided in 3 doses given orally after
meals. Some cases were extremely
severe with hemoglobin 20% and
sometimes with marked hypoglobulia
also. Notwithstanding these, patients
of both sexes responded exceedingly
well to iron in large doses. No
other medicine was given and no
anti-helminthic treatment was admi-
pistered. In order to confirm the
efficacy of iron alone for combating

anemia, even hydrochloric acid was
omitted from the general therapy
of these patients although many of
them had marked hypochlorhydria.
‘After two weeks of iron, severe cascs
with very low hemoglobin content
were much clinically improved; the
hemoglobin percentage jumped to 40
or 50. Thenece it took another three
or five weeks more of iron therapy
to raise the hemoglobin content to
80% at which point patients are
greatly improved in their gencral
health. The professor opined also
that given HC1 and much better
diets as adjunets these patients
would respond faster than the
simple treatment with iron plus
ordinary diet.

Alkaline-Acid Equilibrium.

Excessive rice consumption to-
gether with the neglect of other

alkaline-producing foods are no doubt

chiefly responsible for what is known

as “acidosis or tendemcy towards
acidosis. Many people have felt very
much improved in health and general
feeling by cutting down excess



carhohydrates and increasing fresh
vegetables and fresh ripe fruits. Our
tropical climate & fertile soil ensures
us with plenty of fruits and vegetables
but our usual methods of boiling,
frying or syruping these natural
foods have disastrously removed or
destroyed most of the Vitamin C.
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and mineral elements which Mother
Nature have destined to give alka-
linity to our system. North Siam is
growing excellent vegetables of the
temperate zone variety and our
benevolent Government should step
in and pave the way for a serious
modern vegetable industry.

Detailed Investigation. Immediate propaganda on basic poi'nts.

Until now only very general
information have been obtained in
regard to mmtrition and diet in
Siam. A detailed survey of various
regions will no doubt reveal many
interesting conditions. When funds
are available careful and detailed
investigation can be undertaken.
Suffice it to say that for the tfime
being the (Government can at least
effect useful and excellent results by
popularizing the consumption of
animal food in larger quantities, by

National Institute of Hygiene.

After the animal food propa-
ganda has been launched, there
should be organized a small tra-
velling laboratory to investigate
very carefully the sub-nutritional
condition of various agegroups of

both children and adults in various

parts of the Kingdom. In the mean
time a National Institute of Hygiene
eontaining modern nutritional labo-
ratory facilities and equipment
should be cstablished for the purpose
of conducting scientific research into
our foods and methods of preparing
and cooking same. A recent inves-
tigation disclosed faulty and wasteful

pointing out the baneful effects
from the habitual over nuse of spices,
condiments, chillies, and unripe
fruits. Finer points in nutrition
such as vitamins, mineral salts, etc..
can be attended to later when more
studies have been made to our diets
and when the “ protein’’ step has
been successfully climbed. Rome was
not built in one day. Therefore the
first basic step is protein. Soon, the
vitamins, minerals, fat, ete. will come
in for their shares of publicity.

Nutritional Laboratory.

methods of preparing and cooking
soya beans much used by the
northern peasants as the sources of
protein in their diets. It was found
that almost all mineral salts were
thrown away during the process of
cooking. A National Institute of
Hygiene could give wonderful ser-
vice by research into the cooking of
these beans in order to comserve all
mineral salts. This is but one
example of the usefulness of modern
nutritional service. There are many
other articles of diets, besides beans,
that we have fo study.
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Faulty Cooking.

Aside {from all said on our
Siamese diets, one important item
still remains for careful considera-

tion. and this is faulty and wasteful

cooking which is universal thruout
the country and particularly for the
urbau arcas where “frying’’ and
overcooking deteriorate the qualities
of good fresh foods and further
hamper normal digestion. A few
bhad examples of preparing food may
be cited. Eggs are almest always
invariably overfried in pork lard.
In cooking rice, much wastefulness
of mineral salts and other valuable
ingredients takes place for rice is
usually soaked and washed prelimi-
nary to actual cooking which again
is most wasteful because after
boiling for sometime all water is

Urban

Only in one sense is urban diet
similar to rural feeding, and that is,
the excessive consumption of carbo-
hydrates principally in the form
of refined rice and sugars. Whereas
natural molasses is chiefly used for
sweetening purpose in the rural
regions, refined and imported sugar is

the main sweetening agent employed.

"in the eities and towns. In other
categories, the opposite conditions
prevail: there is over-consumption
of animal foods which comprise fish
and other sca food, pork, poultry,
meat, eggs, ete. Milk in substantial

thrown away while the rice conti-
nues to be heated for some more
minutes nntil more or less “dry’’.
This process of cooking is shockingly
wasteful: a better method conser-
ving valuable ingredients and
consisting of soaking  without
washing then followed by steamin
should be given national publicity.
In the steaming process, only water
vapor is given off, all other valuable
food .factors being left intact in the
rice grains. A large number of
“bad examples’” could still be
mentioned. Suffice it now that in
addition to propaganda on balanced
iets, more animal -food consump-
tion, cooking and preparing of foods
should also be reformed.

dietaries.

quantities are consuined only by‘ the
selected few in the cities and towns:
these foods are practically all impor-
ted from Awustralia, Switzerland,
Holland, Denmark and U. S. A.
Both proteins and fats of either
«animal or vegetable origin are
overconsumed in the urban areas.
As, however, proteins and fats are
more expensive than carbo-hydrates,
there is a small exception to the
general statement that urban people
over-eat proteins and fats, and this
exception applies to the very poor
class or lowest stratum of eity-



humanity which, although having
almost no ‘‘inhibitions,”” is only
slightly better off than their rural
kindreds in protein and fat intake.
For these poor city coolies, economic
obstacles are predominant; they have
to follow the line of lcast resistance-
the carbo-hydrate (rice) line; they
practically subsist on rice and nam
prik (Chillie-paste) or rice and “red-
hot’’ curry. Iggs and animal meat
are three or four times more expensive
in towns and eities than in rural
regions. On top of economie difliculty,
mwodern eity vices in the form of
aleohol, drugs and prostitution play
havoe on the poorer classes of urban
neople: the life span and period of
usefulness of these people are extre-
mely short. Lacking proper guidance
and subtle propaganda, they indulge
in cheap orgies thereby rnining their
own health and lile.
Notwithstanding the abnormally
large intake of both animal proteins
- and fats by the urban people in
general, there is always the accom-
panying over-eating of earbo-
hydrates: this deplorable coudition
is the result of the ancient teaching
that rice is the best of all foods and
should be gulched down into the

stomach as much as possible. Mothers
are always dissatisfied, if their

SIAM NUTRITIONAL CAMPAIGN &

children do not over-eat rice to the
point of visible signs of stomach
distention. Rice is thus overconsumed
three times a day by all, vich or
poor, old or young. Balanced diet
propaganda is bound to be easier and
more effective in the cities and towns
where there is either no or very
little inhibition on animal foods.
Whatever is done the large quantity
of rice eaten per day per capita has
to be cut down to physiological limits
while other protective foods such as
meat, eggs, soya bean, green vegeta-
bles and ripe fresh fruits should be
inereased.

It may be gencralized that
besides the scum of city humanity,
the rest of city and town populations
overconsume all kinds of foods
Nncluding the over-use of condiments
and spices the banetnl cffects of
which are clearly visible to medical
men and to vendors of patent
medicines highly advertised as cure-
all for gastro-intestinal disturbances.
Anyhow, urban people are better fed

' than rural folks. Communicable and

infectious diseases, especially the
cpidemics, with the exception of
plague, have always been lar more
dangerous to our rural population
than to urban dwellers.

High points.

Siam ig practically a virgin soil
Tor nutritional studies. Our people
has neversuffered from real poverty

or from serious natural calamities.
The simple, care-free and lethargie
lite permeates the entire land. No
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great amount of energy, on serious
attention, and on perseverance are
required to raise cereal crops or to
produce animal foods. Paradoxical
as it appears, the unchallengeable
truth is that notwithstanding the
ample production of animal foods,
even large surplus for export, the
great masses of our people have
always been and are still suffering
from sub-nutrition primarily due to
the low intake of animal food.
Ignorance. superstition and lalse
beliefs are responsible for this
deplorable state ol affairs. As the
pea=ants o not know any better,
they believejthey are normal in health
inspite ol their apparently sub-nu-
tritional status. "They unreservedly
believe in "ATE. It becomes thusg
nrgently imperative tor our benevo-
lent Government to launch a

stupendous campaign, to use modern
propaganda for the purpose of
improving the health, wealth and
mentality of our peasantry which
must be energetically dislodged Irom
the elaws of Fate. <

Mass psyehology, correetly and
rapidly applied, is produetive of
wonderful and spectacular results
in all fields of modern development
including science and politics. As
both cereals and animals are raised -
in every locality there is no compli-
cation and transportation and as
loeal animal food is nothing new and
strange to the rural stomach, or “the
.cheap surplus foods of moderu civi-
lization,”” one has nothing to fear
about gastro-intestinal upset fol-
lowing the change for the better in
primitive dietary habits.

Propaganda for reforming dietetic customs.

Reducing to fine points, it may
be said that Siam possesses an
abundancy of protein, fat and earbo-
hydrate while her sparse rural popu-
lation is still deeply rooted in old
ideas in regard to excessive eating
of rice and the extremely low
consumption of animal food. A high-
‘powered national propaganda could

be launched to revolutionize our
faulty food-customs and aneient in-
hibitions. It is my belief that this
one measure alone will help much
towards increasing our population,
lowering death rate, reducing chronie
ill health, lengthening the span and
usefulness of life, and improeving the
stamina of our people.

Soya Bean.

Soy:a bean is raised and consumed
in slight quantities as appetizers by
almost two million souls of Northern
Siam, although the methods of

growing, harvesting, proeessing and
cooking are primitive and wastefnl
Among these rural folks, the beans
have been consumed as protein foods
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since the dim ages of the past. In the
light of meodern scientifie research,
Soya Bean is now named ‘“‘The
World’s Universal Provider,”” for in
addition to being highly nutritious
(similur to animal fwods), the bean is
also of great impertanee in modern
industry and cconomics. In faet,
wars have been fought over “beans.”’
America, Germany, England, Ro-
umania, Indian and Java are now
raising Soya Beans, once a humble
crop of Northeast Asia, on their own
soils.

The time has now arrived for us
to cousider seriously the problem of
Soya Bean from every angle. The
economic value and the health aspect
of this once “humble erops’’ must be
given publicity. We are now pro-
ducing cotton, sugar and-tebaeco on
lirge scales and “beans’ have been

acdded as another eeonomic possibility.

Many regions of our country have
been found to be suitable for bean
raising on commercial scales. Pro-
paganda and persistent eoaxing will
succeed m stimulating our peasantry
to increase the produetion of Soya
Beans, and when this has been
achieved, more revenue will flow into
our national treasury while also, the
health and economic wealth of our
peasants will be much inereased.
Newer mcthods of processing
and cooking beans should also be
taught to our peasantry in order to
render the beans more palatable

SIAM NUTRITION CAMPAIGN <)

and to conserve the mineral salts
which are usually wasted in the
ordinary method of processing and
cooking.

A recent investigation revealed
that Xiengmai which is 1,000 feet
above sea-level is now producing
Soya beans on large scales. In the
year B.E. 2478 a few hundred acres
were devoted to bean raising while
for the ycar 2479 almost 4,000 acres
were employed in bcan growing. At
the e¢nd of this year, B.E. 2480,
hundreds of carloads of beans will be
exported from Xiengmai to Bangkok.
This marks a new era for an old
humblc crop which now reaches the
one-million-tical mark for the first
time in our history. Beside North
Siam, many other provinces have
also successfully grown Soya bean,
but on much smaller scales. However
the wheel of propaganda on soya
bean culture has been set to roll on
non-stop throughout the country and
it is but a matter of brief period of
time when the “miraculous’ erop
will spread to many suitable regions,
bringing health plus wealth to our
peasantry.

While certain western nutri-
tionists deplore the undue publicity
given to Soya Bean, we in Siam have
to be thoroughly practical in national
nutrition policy. First, we are not
locally producing animal milk on
sufficient scales. Second, the ma jority
of people have not developed a taste
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for animal milk even though foreign
commercial houses have been adver-
tising milk for a decade: the high
cost of foreign milk also acts as a
hindrance to many people. Third,
we are a Buddhistiec Nation, and
while propaganda to increase the
consumption of animal products such
as meat, fish, eggs, and milk is sensa-
tionally sucecesslnl among our sechool
children and most of the urban popu-
lation, our peasantry cannot and will
not assimilate animal products easily

and quickly, being still under the

«rip of our ancient buddhistic teach-
ings which do not promote the
slaughter of animals either for food
or for fun. We then have to f'all on
the next best article of diet in our
protein—vitamin campaign, and this
is SOY A BE AN which also furnishes
vitaming A and B and many mineral
clements. Kconomically speaking,
animal milk, except for the selected
few, is out of the question as an
important item of diet for the masses.

When we ean produce milk locally and
very cheaply or when foreign milk
becomes much cheaper, the time will
then arrive for us to publicize milk
as in western countries. For the
present milk is both impraectical ag
well as impossible for the masses.
From the religions view point, our
propaganda on animal foods ( meat
eggs, etc.) cannot quickly penetrate
the stronghold of peasat traditions.
Therefore, some member of the
vegeteble kingdom which has biolo-
gical proteins must be employed in
climbing the protein step, and there
appears to be only one plant (Sova
Bean) which fills this requirement. Tt
is also very interesting to note that
while animal products of most kinds
do not find favor in peasant dietary,
fish is considered good and not so
“toxic’” as chicken or eggs or beel.
But fish is either scarce or expensive
for most of the populace excepting a
few sea-coast provinces.

Proteinism.

Thus in the Soya Bean. We
have an excellent weapon for dietetic
reform en masse, because it is the
produect of the soil and belongs to the
plant Kingdom. There is no hesita-
tion or inhibition against Soya Bean.
A simple propaganda will make the
whole country ‘““‘bean’’ conscious in
a few years. In connection with the
introduction of this leguminous crop

we are urging The New Doctrine of
“Proteinism’’ upon our populace to
be accepted for the purpose of health,
wealth and presperity. This doctrine
is simplicity in itself: there being 4
elements, viz, Sotl, Plant, Animal, and
Human, always in need of sufficient
protein or nitrogenous nourishment.
Nitrogen is considered as the Father
of Protein, and existing abundantly
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in the atmostphere, it is absorbed
into the soil by leguminous plants of
which the Soya Bean is the arch hero
for this purpose. The soils in many
regions of Siam is in sore need of
nitrogen, for the usual one-crop
agriculture, which may be rice, sugar-
cane, cotton, or tobacco, without
proper rotation, robs the soil of much
nitrogen. Very simple tests have
been made on a picee of rice soil
divided into 2 portions one of which
received a growth of Soya Beans
while the other one being left alone as
was the usual practice. A few months
later rice was grown on both portions
and the one with & previous growth
of Soya Beans gave a much higher
field of rice. 'This simple trick of
rotation is now known to many rice
farmers of the north.

Soil depletion as regards Nitro-
gen, however, oceurs rapidly in
connection with such erops as cotton,
tobaceo, and sugar cane. Ther ccent
country wide campaign for growihg
cotton and fobacco makes it impera-
tive to rotate Soya bean on soils upon
which cotton or tobacco or sugar cane
have been grown. Our peasants have
had too easy a time with simple non-

rotating agriculture: this sort of
~condition can go on if we are not to
progress or to develop; but the
modern world forces us to progress
and therefore fromnow on diversified
or “rotation agriculture must be
forced upon the farmers. Any ‘area

SIAM NUTRITION CAMPAIGN <&
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that has had a growth of legumes
gives a much better field of erop such
as rice. This clearly indicates that
in addition Ao soil, any plant is also
benefited by increased and improved
nitrogen enrichment.

But the doctrine of Proteinism
applies much more seriously to the
other remaining two elements, ani-
mals and Mumans. 1f our soil and our
plants need more nitrogen, it stands
to reason, that our animals also must
have more of this precious article.

Our domestic animals such as
pigs, cows, bullocks, carabaos and
ponies have never been suitably fed
and consequently they are of small
weight & height, besides succumbing
casily tomild infections. And besides,

their lactating females always pro-
duce very small quantities of milk.

A Brifish Medical officer of
Health recently stated that poor milk
production or stoppage of milk secre-
tion in either animal or human
females is due to protein deficiency
which condition is typical of the
feedings of our domestic animals. If
these animals were rationed bean-
calses or given soya bean hay
regulary in addition to rice & ordinary
grass, their weight, height & stature
together with their strength would be
much improved. Furthermore, they
will be much more resistant against
infection, sickness and weakness. Fe-
wer will die and the market price for

them will be increased in accordance
with improved weight and height.
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Conclusion.

‘A’ new era of truc and positive
Lealth has at last dawned upon Siam.
A few years ago, the first gong was
sounded on Protein, :und later there
was publicity on Soya Bean and Vi-
tamins A. B. 0. We felt that the
preliminary steps have been success
fully eclimbed, and the foundation
stone of modern nutrition has been
laid. Various governmental depart-
ments including the army have
intimately co-operated to bring sue-
cess to the New Hygiene which
emphasizes F'OOD as the root of true

health and national prosperity. In
the faee of orthodox and ancient
teachings we are proceeding quite
rapidly on the royal road of science
towards greater and more complete
success. In this connection, one
cannot help. but admire the long
range vision of our statesmen who,
although being neither physicians nor
scientists, have given much encoura-
gement to modern public hygiene.
This stimulates greater efforts among
medical men and other publie officials.

Diet and Adaptation in the Tropics

The following extraet from the
Presidential address by colonel R. N.
Chopra, famous Professor of India
is extremely interesting lor workers
in tropical nutrition.

Protein and fat requirements.—
Among all the demands which the
body makes on its environment that
for [ood is of outstanding importance.
And it is to-day becoming recog-
nized that correet nutrition may
profoundly affect the well-being and
the soeial value of the individual.
Considerable attention has therefore
been directed to the adjustment of
the diet for different deficiency
diseases and on the question as to
how a well-balanced diet, containing
all the proximate principles and other
important constituents (vitamins,
ete.), could be made available to the
masses. Caloric value of foodstuffs,

which was at one time the basis of
dietetic studies, is for the time being
relegated to the background, and
comparatively less attention is now
being p:id to their energy and heat-
producing properties.

The old idea that the diet which
a race has adopted in a particular
region is best suited for its needs has
been refuted, in the light of modern
research on ill-balanced dietaries and
nutritional diseases in those areas.

The proportion of protein, fat
and Carbohydrate varies considera-
bly in the diets of different races,
depending largely on the type of food
available and also upon the eustoms
existing in partieular localities. The
prevailing diet of the masses in the
tropies is derived largely from
vegetable sources and earbohydrates
generally predominate in it. Nearly
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a century ago, Chevers thought that
the Hindu dictary with a very
moderate quantity of animal food
was the one most suited for a tropical
climate.

1t will be of interest to examine
liow far the generalization of Chevers
s justified.

Biological value of proteine. The
protein requirement of the tropieal
yaces has been the subjeet of inten-
sive investigation and research by a
large number of workers in India
and other tropical conntries, but no
definite conclusions have yet been
drawn. It has been pointed out that
in rnany parts ol the world those who
consnme a diet with high protein
corient have a better physique and
are wmore virile than others of the
same race who for one reason or
ancther. consume less protein. In
the north of Ttaly, for instance,
where the protein consumption is
higher, the physique is better than
in the south. The same statement
has been made abount India although
here raeial differenees may have
romething to do with the differences.
McCay said about a quarter of a
century ago— “As we pass from the
north-west region of the Punjab down

. to the ecoast of Bengal, there is
gradual fall in the stature, body
weight, stamina and the efficiency
of the people. In aceordanee with
this decline in many characteristics,
there is an accompanying gradual
fall in the nutritive value of the

SIAM NUTRITLONAT CAMPAIGN &a

dietaries.”” MeCarrison working in
South India confirmed the findings
of McCay and concluded that there
is a chromic protein starvation in
the dietary of the Iudians. Recent
researches by AyKroyd and Wilson
in this country bave shown that the
main deficiency in the diet is the
lack of proteins of high biological
value and certain salts.

The coefficient of absorption also
varies enormously in. proteins of
animal and vegetable origin. Inhabi-
tants in the tropies usually obtain a
large percentage of their protein
requirement (70 to 80 per cent) from
vegetable sources while Europeans de
not draw more than 25 per cent from
this source. Vegetable protein is
said to have less ‘biological’ value
than animal protein. It is futile to
work out an allowance of say €0 gm.
of protein per day, il a good portion
of it is derived from vegetable sources
with poor ‘biological’ value and it
may not be assimilated. Then again,
a food may show variation in the
absorption of its protein content

merely because of vaious methods of
cooking. For instance, dals (Lentils,
commonly used in Indian dietary) if
not properly cooked lose a lot of
protein value. If they are simply
boiled until soft, as is usually done
and consumed, about 40 per cent of
the protein content is lost from non-
absorption. If, on the other hand,
they are mashed and cooked with
special attention to the temperature
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and water content the loss is not so
great. This also applies to rice which
is the staple article ol diet in a large
part of India. A diet, theoretically
perfect, may still be quite unable to
supply the physiological needs of the
race for whom it is intended. In
assessing the amount of protein in a
diet, its source should be known and
the computation for protein require-
ments made with special reference
{o the manner in which it is going to
be available for final consumption.
Fat-free dietary.—It is a com-
mon experience in the tropics to find
that the poorest classes live on an
almost fat-free diet, The very small
amount of fat that they do eat is also
often adulterated. Thus, mustard
oil which is consumed by quite a
large section of the population in
Bengal is often impure and con-
taining adulterants; the palm oil or

. the fact that fat

other tropical dietaries is very
variable both in fat and vitamin
content. That fat is an important
constituent of diet has been loug
known but that it is also an essential
constituent whieh canuot be replaced
entirely, for instance, by carbohy-
drates has not been realized. Receit
researches have forecibly stressed
is completely
excluded from the diet, might
lead not only to stunted growth but
also to the development of varions
lesions indicative of malnutrition in
the body. The fatty acids in fat
are probably quite as important as
the fat-soluble vitamings. From these
considerations, it is logical to con-
clude that the almost fat-free diet of
the Indian races is an important
cause of the general and wide-spread
malnutrition.
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