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Abstract

Malnutrition in the fwst year of sze mey cause 'nermomefnt doamobge ‘
to the mda,mwual Theﬂe may be a fnenmwnelnt retmo&atwn mn gmwth zf the
malmu,tmtwn zs a sumous one and ‘the food mt»wloe is segverely msuffwmnt ,

: ovaﬂ 0 Zongw pemod Speoaxlly when.: malnutrition oceurs in the  first. :
- MOonths: after birth,: zt may couse damage to the centml nervous system. ¢

Tpied o

As Zong as:. the braast—fed ch@ld gets enough breast-milk, ztw wnlzkely :
- that serious problems arise. The decling: in feadmg in mwny develom'ng
“’cowntmes is''o serious problem, especmlly baaause tiue altematwes f“ r
'humm mfblk are not aalways .avwblabl owmg to economw faotors In th,e
: cowntmes of the Westerm woﬂd theﬂe exists just the opposzte problem '
',owmg to pmtml over-nutrition abnormahtws i, fat metabolism may .occur,

Abhich may influence the health of the individual. later ondn - Tife. i
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Since the great infectious diseases,
which in ‘the first decennia of this
century gtill determined:to a great
extent ithe health conditions of a po-
pulation do not play a role anymore
in western countries, it is possible to
egtimate the influence of nutrition of
the child on the health condition of
the adult more exactly, But it still
remains difficult to collect precise
data, as the nutrition of every popu-

lation “and also that of the young

child, is changing continuously.

The present adults have in many
cases been fed in their infancy, 30-40
years ago, very much differently
from the children of today. The rea-
son for ;the increasing interest in
nutrition is found in the fact that, in
spite of the enormous progress in
medical treatment, the health condi-
tion in western society, is not a very
good one. The average life span of a
mafle tends to become shorter again.
The number of people dying of heart
and coronary diseases is increasing.
Naturally, ‘one wonders about the
cause of this; nutrition in infancy
may be one of the causes of the arte-
rioselerosis in the relatavely young
adult male.

It is known, that nutrition influen-
ces growth, If the growing individual
is malnourished, his growth rate dec-
reases. An important phenomenon,
that was studied for the first time
by McCance and Widdowson, may be
noticed, namely the fact that the so-
mewhat older experimental animal
catches up its growth if it gets

enough food after being starved for

some time. If the malnourishment

takes place during intra-uterine life,
or soon after birth, however, the
growth retardation cannot be correc-
ted when later on enough food is
available.

‘1! This phenomenon is au -indication,
that malnutrition at an early age has
a much more severe effect than mal-
nutrition during a somewhat later
phase of development. In those pha-
ses of growth in which the number

.of cells in the body increases rapidly
‘and cell differentiation is still in pro-

gress (for the human being the peri-
od before and shortly after birth), a
lack of nutrients will have greater
permanent consequences than later
on.

In the human being the develop-
ment of brain tissue is very rapid
in the last months before birth. At

the age of two years the growth of

the human central nervous system is
completed for the greater part, whi-
le:most other organs are still develo-
ping. In some cases, for instance in
muscle tissue, this growth is, howe-

ver, mainly based on enlargement of

the ceLl and not on an increase of the
number of cells, When by a lack of
one or more nutrients in a certain
critical- phase of development the
normal cell division and differentiati-
on has been arrested, this may have
a permanent effect on the develo-
pment of the individual., As this de-
velopment takes place in a strict ¢time
schedule, a later abundant quantity
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and quality of nutrients cannot res-
tore the damage by delayed cell d1v1-
sion and differentiation. - :

‘We are well umformed about ‘the
influence of nutrmon in utero on the
dyevelopmemt ‘of the child. It often
occurs lthat 1dentlca1 ‘twins are born
of whom as a resul“u of the’ pecuharl-
ties of the placental circulation one
is- much betrter noumshed than the
other S

leely, ’both ch-lldren grow up heal-
thy; the child Wl’th the lowest birth-
Welght will hOWever never. catch up
Wlth the more fortunate rtwum

In 1944 - 1945 the mrcums“tances
in Ithe Netherlands were . thus,, that
the nutritional condition of the popu-
lation, at least in the western part
of - the country, was very bad during
a rather short period of about 8
mon!th.s Now - it is interesting, that
the children who were - born in the last
months before the liberation at, the
end of the starvation period, had a
lower birth weight than children who
were born before and after this period
in the same population. The differen-
ce VW«as about 240 grams, the normal
birthweight about 3700 grams. Also
important is that already 4 months
after the 11beratu‘on the birthweight
had normalised itself again. The in-
fluence of the mother’s nutrition on
the child’s. bmthwelght is, most mar-
ked in the last months of pregnancy.

We can assume that severe malnutri-
tion of the chusld before birth and in
the first year of life may have a, per-

~AND HEALTH STATUS

21

manent, influence on the development
of the later individual. This isiof spe-
cial importance for many nonwestern
countries, - in.'which' the mtrition of
mother: and: child is often mot opti-
mal. Especially: when breast feeding
is supplemented with a nutrition that
is poor in proteins.and rich in earbo«
hydrates(banana, rice) .the :rigk: of -
protein malnutrition is high, the pro-
tein- percentage of. human mlrlk bemg‘
low. . ERERIE '

Whlle m *the western worﬂd a ﬂack
of ulron, fluor and VLtamun D are more
or less 11kedy to occur, in many ftro-
pwa.l areas a lack of protem., ‘vitamin
B and in some countmes of iodide in
the food are frequently found The
main risk in the western world for
the infant born a terme with a nor-
mal birthweight is not malnutrition,
but partla;]; over-nourishment. The
use of faJt both in quan‘wty and
quahlty, is a mam problem in the
western Wonld Overnutntlon with
carbohydrates (starch and saccharo-
se) s ¢closely linked, wnth the problem
of fat overnutrltlon At the moment
of birth the human bemg has already
a falrly large quamtlty of fat tissue.
After birth the number of fat cells
still’ mncreases but the. poss1b1hty of
produc ng neW faJt cells decreases
gradualﬂy and is very hmlted in the
adult Jf stﬂl present at all, -

An mfant that. builds a cons1derable
fat layer,  will -have more fat cells
than ‘a person who did not have: an
excessive fat layer in this youth, The-
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refore, -in & person who ‘was thin at
firgt “and :gained weight later, - this
increase-of weight is: achieved with
a relatively - restricted mumber of fat
cells, which have more or less a ma-

ximal-size.. ,On the other hand, the in- -

dividual who has formed a too great
number: of fat cells in infancy, has a

greater capacity to store fat later on.

srson has once lost we-

ight, that s, if his fat cells have given
up a great, part of the stored fat, he
has what I should like to call, a great
number of “hungry” fat cells. He wnlJl
be more liable to 'accumulate fat once
more and to increase in Welght On a
somewhat ‘more -liberal ‘food-intake
than the person Who became fat at
a’ more “advanced age ,

“As we know that an overwelghnt is
a dﬂsadvantage for an md1v1duaz1 who
is gettamg older, We may assume tha)t
a diet on Whlch a young ch11d ‘accu-
mulates a S«ubcu!taneous fat, will
be harmful durlng adult ]J:fe 'l‘he fat
layer of'the overweigh ' nee
not to e formed:fonﬂy by abundant
‘use of fat. For the nutrltlon that isg
rvch in'sugars and fﬂours can promo-
te ‘also fat deposits,

" The fat composu!t:lon of infant nut-
r1t10n has dufferent aspectts Mother S

And if ‘this pe:

milk *is’ relatlvely rlch in fat Wh_lch'

contains a rather hlgh percentage of
unsaturated fatty acmds Infanft nutri-
tion based on’cow’s milk has a diver-
gent, fatty -acid compositions it con-
tains ‘more fatty ~acids’ with 'long
saturated ' chdifis,~ C16, < C18; Babiés
whose | nourishiment “contains “cow’s

milk  have markedly “higher  blood
cholesterol levels than children main-
ly fed on mother’s milk during the
first half year of life. When we give
the chlfld an infant formula in which
butter fat is replaced by vegetable
oils, rich uln unsaturated fatty acids,
C 18 2, we find blood cholesterol va-,
lues which are not higher than tzhat.
of the child fed on mother’s milk, or
even somewhat lower. When we keep
these children on a diet with vege-
table ofls, rich in unsaturated fatty
acids, the blood cholesterol percenta-_
ge is found to be lower than in
children Who are on a dleat of fatty
acids  with' long saturated chams
(butter: fat) ' e

In view of the relation that exists
during later life between arterio-scle-
rotic vascular abnormalities and the
blood cholesterol level, it ds not unli-
kely that the nature of the fat that
is used in thé first year of life is a
factor in ‘the’ developmenft of arterio
soleros1s in adult life. We shall only
be cerbam about this When larger
groups ‘of chlldren whose dietary fat
in 1nfancy had been vegetable fat,
for ‘instance" malze {011 have reached
adulthood and we have got an tm-
st ght 1n'to the degree of arterio- scle-
rotic’ vasculllar abnormaﬂmes in thls
group '

Dlets wh1ch are rlch m unsatura—
ted fatty amds ‘m ‘ hlgh demands
on’the vitamin E ’supply of the mdl-
vidual, Fortunatei[y, ‘mahy vegetable
oils (malze oil, sunﬂower seed oil,
soy’ 6il)" have hlg’h vitamin E valu-
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es,  whileithey’ are :algo rich: 'in ' the
essential + fatty ‘acid, !:linoleic: acid.
Otie ' 'hag to ‘take ‘into’‘aceount, that
there exists‘an inborn’error, which is
rather’ frequemt in: many popullatuons,'
in''which ‘at ah early age the total liv
p01d :ahd cholesterol’ ‘percentages of
the blood 'tend to rise markedly. Car-
riéts of ‘this heredltary error tend to
get’ ‘arteriosclerotic vascular’ dlse'asesf
at- veﬂatweﬂfy early ‘age. For 'this gro-
up, iwhich already at ‘an earﬂy age

can be localhzed in ‘our® popula;tlonv

by screenmg, 4 suitable diet, poor in

saturated fal‘uty acids, even*tuanlly sac-
charose!’ and relatwely rich in unsa-f

turated fatty acids and’ vitamin E| is
important.

Which practical conclusions can
be drawn from the previous discus-
sion? Firstly, that the healthy baby
should not be overfed, while vegeta-
ble oils, rich in poly-unsaturated fat-
ty acids, should be preferred to vut-
ter fat.

So far about the influence of the
nutrition of the young child on the la-
ter state of health in the western po-
putation. The situation is different in
many areas outside Furope. There,
the child is often already born of a
malnourished mother, while it more-
over is exposed to total or partial
malnutrition in infancy. Mortality is
high in these children. The children
that stay alive and grow up, will ne-
ver gain ithe length they are geneti-
cally capable of. In the last ten years
much attention was paid to the ques-

tion : to:what extent. severe malnutri-
tion in utero and protein myalnutrition

in the first year of life threaten the

normal deve\lJopmenlt of the central
nervous  system; It has been found
that «in the  severely malnourished
child; the development of the central
nervous system may be permanently
retarded. This was demonstrated both
by :microscopic. and enzymologic re-

gearch. This damage cannot or har-
dly ‘be compensated during the next

phase . of - development. It is very
difficult to:find out to which extent
these disturbances influence later be-
haviour and' learning - achievements.
Malnourished children mostly grow
up under the least optimal circum-
stances and their behaviour and
learning achievements depend on
environmental factors.

The Rotterdam children who were
born at the end of the hunger winter
1944-1945 and had a low birthweighi,
show no signs of retardation in men-
tal development. Their mothers were
however, not chronically mailnouri-
shed, and in most children the diet
was, although in calories insufficient,
not too unbalanced.

It is known that a reasonably high
percentage of the children who are
born in the western world with a
considerably low birthweight, due to
extra-uterine malnutrition, show men-
tal retardation later on. Other chil-
dren from this group, however, deve-
loped normally. In our present opini-
on, the nutrition of these children,
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even in the recent past, was often
not optimal. According to our recent
views we exposed them to moderately
calorie malnutrition in the ecritical
first weeks of life. Our feeding tech-
nigues have improved considerably,
and we now give 150 cal. per kg.
body weight daily instead of 100 cal:

We shall have to wait until these
dysmature infants, who ‘have . got
these high caloric diets, go to school
before we will be able to detect small
abnormalities in intellectual devélo-
pment. We shalll only in five or six

years be able to judge the question: is’

our view on the nutrition of .this

group better than in the past? It is
very. important to study the miental
development of the dysmature child,
that of the in utero malnourished
child, especially about the connection
between nutrition and mental develo-
pment. It can give us a better insight
on the large problems about infant
nutrition in tropical countries. We
hope that we can help our colleagues.
there with useful information. Howe-
ver, it ds already clear now that
adequate breast-feeding is still the
best nutrition for the child, and that
the food of the child after weaning
should contain more protein than.
human milk contains.




