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Halnutrition entails undernutrition mostly and osver-

nutrition rarely.

Undernutrition is commonly encountered amongst poor
or nesr-poor infants and young chilaren in developing gnd

urnder develsped communities.

The classic formg of protein-calorie malnmutrition
(PCX) namely Awashiorkor (Kwo) and marasmus are eaglly dia-
gnoged clinically and have their resther charascterisgtic

Laboratory features.

A number of metabolic alterngtion are reported to
sccur in PCi. Since mogt of the metabolic procesgeg in the
body are under hormonal control, increaeingly greater zttent-
ion is beinz paid to study the hormornal status of malnourighed

children.

Jur zim of work is corncerned with the egtimption of

win normore in childrern suffering from protein-cglorie
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PARY 2

REVIEW OF LITERATURE
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CHAPTER ONE

nutrition
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NUTRITION

Rutrition in early childnood.
Recommended intaxes:
l. Dietary Fat.
2. Dietary Carbohydrates.
3. Dietery Proteirs.
4. Vitaxina.
5¢ dinerals.

Aesessment of nutrition Statua.
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NUTRITION IN EARLY CHILDHOOD

The nutritional requirements of the youngs differ

from those of aculta for three reasonas:

Flrstly: all nutrients must be proevided not only
for energy and replacement of tissue but alao for growth

invelving an increase in aize of &1l tissues of the body.

Secondly: lany of the organs of the body heve a
functionsl cecpscity which diffsrs from that of the adult

and this is most marked in preumsture.

Thirdly: Loet metsbolic activitiea including nut-
ritionsl requirements and drug dosage are more clogely
related to body surface area rather then &Y other simrle
measurerent (Butler and Richie, 1960). The ratioc of the
gurface area tc welght or helght decresses with incressing
g€, 50 that weight and height are nzt suitable busisg for
the determination of nutritional requirements excest with-

in a very limited ege range.

Recomnended Inteke s

For any individual the desirable intske is that
which gatisfies his needs and allows for normal growth

and normal activity (Burman, 1975).

The recommended intake of energy veries with 8ZE,
it renges from 120 calories per kg of tody welght per dey
in the newborn to one third of this value for Yeung heglthy

moderately active adults {Burman, 1976).
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Carbohydrates, fats and proteins ell contribute to
energy content of the diet but in different degrees. The
energy content of the food astaffs are: 4 kcalorles per gm
of protein, 9 kcalories per gm of fat and 4 kceglories or
3.75 kcalorieg per gm of carbonydrates depending on whether
carbohydrate is expressed as polysaccharides or monomace

charides (Who, 1973).

THE ENERGY IS REQUIRED FOR:

a) Basal metabolic rate: (BiR)

The basal metabolic rate in infancy when exprezssed
in terms ¢f surface area decreased with increasing age,
thus reducing energy requirements. The brein accounts
for 2/3 of the BEXR in infancy but cnly a quarter in
adult life when 1ita contribution is equel to that cof

the liver and mumscle. {(Burman, 1976).
b) Specific dynamic acstion: (SDa)

The 3DA is en increased heat production which
results from 2 componenta. The first is the immediate
effect whickh is due to lncressed activity of the orgens
responsible for digestion, absorption and transport of
food. The cecond cccurs later end is due to the waste
heat produced by the comversion of fosd energy to high
energy phoszhate bonds when ADP 1g converted to ATP
(Burman, 1%76).
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c)

Specific dynamic ection of food eccounts for -10%
of ererzy expenditure. Protein hems = greater SUA then

fats or carbohydrates {Krebs, 19¢4).
Energy of zrowth:

Growth requires energy and it has been establighed
that 5 celories are needed for each grum of body walght
gein (who, 1973}. It has been estimeted thet between
& guarter (Who, 1573) and one third {Formon et al.,
1571) of the total eneryy intake in the first few montha
of life is utilized for growth in this period.

DIETARY FATS:

Fats sre essential for infent's rutrition ir order

to supply =n sdequate amount of enersy. If fat vas

Lot used, the volume of feeds wauld reed to be incregzed
when eners;, requirements per unit welght are wt their
heighest. Substitution of fat as a ecurce of €nersy
with proteins would put an incresped solute loag uson
the kidney =ad substitution with cartchydrates would
lead to frequent digestive disturbunces due to an exceg-
slve load on the disaccharidases of ths intestingl nucoas

(Burman, 19758).

Fats are glso needed for meking infant food pala~
teble, and as a vehicle for fat soclutle vitaming unlegs

supplementation 1s cuarried out with water miscible forme
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(Monkebergz, 1972), 1In practice, at least 20 percent
of the diet should come from fat and in infants milks

the figure varies from 35-50%.

Some of the fatty acids ecre cslled essentiai fatty
aclds because deflclency doth in aninals (Ases Jorgen-
sen, 1972) and in infants (Hansen et sl., 1962) lesds
to growth retardation, skin changes with hair loss,

increase ir metegbolic rate and early degth.

The essentlsl fatty acids ure of 2 series. Linoleic
acld and arachidonic gcid are of the W seriea. In
infants deficiency symptoms will develop if less than
1% of enerzy 1= supplied by thege sssentinl fatty
&cids. Essentisl fatty zcids =re round 1a botn caw'lsg
2ilk and busesn ndlk and are pleatiful in ost Vewelabl
oile. Pi:zh il rowever count:ins very 1ittle of the

7 wre rich ir sther

-

ecgenticl Tatty aclaa, although thns

POlyunsaturated fatty acids.

CISTARY O, SCHYDRATES:

Carbohydretes in the diet help to provide the energzy
requiremenis end act as a store o0f energy for the cell
particul:zrly tre brain. Curtohydreteas begide contrib-
uting to the energy pool, are also needed ror eyathesgis
of ribose in DA via the pentose pathwzy (Burman, 1576).

wlucoge and galactome ure incorporuted directly i.zc
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tersbrogides and the glycoproteim fraction of collegen,

ground substence and vascular membranes (Burman, 1976).

Sugars also play an important role in detoxication
¢f ammonia end combating scidosis. A common method of
detoxication ia conjugation with glueuronic acid which
iz formed either from glucose or more rapidly in the

newborn from galactose (Lestiradet, 1972).

Barly feeding with glucose and galactose is recom=-

mended in the newborm periocd in order %o conjugate

bilirubin, steriods and drugs such aas chloramphenicol
(Burma.n, 1976) -

3+ DIETARY PROTEINS:

Proteins sre the maior or the s=ole source of ni<-
regen in the body. Their real importence lies in the
fact that every cell in the body 1s partly compoged of
proteins which are constantly subjected to wear ang

replacement (Mlunro & Allison, 1563).

Although dietary proteins are asources of energy in
the body, yet they are normally lers important in this

regpect than either carbohydrates or fats.

Whereas fats in the Pody can be derived from carbo-
hydrates and carbohydrates from proteins, the proteins
of the body are inevitadly dependen: for treir main-
tainance on fooa proteins (Davidson, 1970). The amino

group (NH) cannot be synthesized in man an3 therafore
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