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ABSTRACT

Anthropometric measurements and Albumin levels commonly used as indicators of the body’s nutritional status were
assessed in sixty-nine (69) Protein-Energy-Malnourished (PEM) — children, classified using the modified Welicome
classification into Kwashiorkor (32) Marasmic Kwashiorkor (15) Marasmus (11) and Underweight (11) Twenty Six well

nourished children served as controls.

The mean midarm circumference, chest circumference, occipito- frontal circumfercnce, body weight and height were
significantly decreased in the malnourished group when compared with the control group (p< 0.05). Inter —group
variations within the malnourished groups were also observed. Similarly, Albumin and total plasma proteins were
significantly reduced in the malnourished group when compared with the contro! group(p<0.05). It is conciuded from
this study that anti-oxidants and anthropometric values are decreased in Protein Energy malnourished children.
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INTTRODUCTION

The free radical hypothesis suggests that the
derangement of free radical metabolism is the
underlying cause of both biochemical and clinical
changes in kwashiorkor (Golden and Ramdath, 1985).
The individual serum proteins like albumin and
transferrrin are known to have anti-oxidant properties
(Davis and Pacht, 1991). The role of transferrin as an
anti-oxidant consists in its ability to bind iron thus
making it unavailable for the Fenton reactions (Aruoma
and Halliwell, 1987). In addition to the above proteins, it
is known that serum proteins “en mass” have anti-
oxidant protective effects by virtue of their presence in
large amounts (Halliwell, 1988). This concept holds
good in that serum proteins act as sacrificial anti-
oxidants reacting with a variety of reactive oxygen
species thereby sparing host cells and tissues(Halliwell,
1988).

Anthropometric measurements and albumin levels are
usually used as indicators of the body nutritional status
(Chevassus and Marcoux, 1991; Nogueira de Almeid ef
al, 1999). In the present study, the anthropometric
measurements and albumin levels were measured in

mainourished children to assess the extent of
mglnutrition.
MATERIALS AND METHODS

The study subjects consisted of (68) malnourished
children attending the Children’s Out Patients Clinic of
The University College Hospital Ibadan, Oyo State,
Nigeria. Using the modified Wellcome Classification
(Wellcome Trust working Party, 1970), they were divided

into Kwashiorkor (32) Marasmic Kwashiorkor (15),
Marsmus (11) and Underweight (11) groups. The control
group iconsisted of children of members of staff of the
the University of lbadan, who came to the clinic for
routine normal check-up. The age range of the children
was between 7months — 5 years.

The anthropometric measureménts were determined
using the method of Janes (Janes, 1974). For children
who are 3.5 years old and below, the supine length was
measured because the children at this age could not co-
operate to stand still and have their heights determined.
To determine the supine length, the child; was made to
lie down on a board with a fixed head piece at one end
at right angles to the board. The foot piece consisted of
a moveable right angled biock. From the head piece, &
metre rule was fixed to one side of the length of the
board. The soles of the feet were kept firmly pressed
against the foot piece and the height was read. When
the child was able to stand, the feet were made to touch
the back board. There was alsoc a head block
perpendicular to the floor. The children were made to
stand straight without raising their heels and
measurement was then taken.

For the head circumference, a tape measure was used.
it was placed on the lower forehead just above the supra
orbital ridges, was passed round the head and placed
over the occiput. |t was then moved slightly up and down
to find the maximum reading before being pulled firmly
to compress the hair and the reading was taken.,

In the case of the midarm circumference, the Child’s left
hand was held with eibow flexed at right angles, midway
between acronium process and oiecranon. A tape.was
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passed round the arm so that it was in contact with the
skin, but did not compress the tissues and the
measurement was taken. The chest circumference was
determined by placing a tape around the chest and
taking the measurement without compressing the
tissues. The body weight of each child was read off on a
weighing machine after placing each child on it.

With respect to the determination of total plasma
proteins, albumin and globuiin, Ten millilitres of blood
was collected by clean venepuncture from the femoral
vein and dispensed into bottles containing Lithium
heparin as anticoagulant.

The blood was mixed gently to ensure that no clot was
formed. The sample was centrifuged at 3,000g for 5mins
and plasma was obtained and used for the analysis. The
dye binding capacity method of Doumas and Bhris
(Doumas and Bhris, 1972), based on the ability of
albumin to bind bromocresol green (BCG) was used to
determine plasma albumin concentration. Total Protein
was determined by the Biuret method, (Cornal et
al,1949) while globulin values were obtained by taking
the difference between the Total Protein-and albumii:
values. Pair wise comparisons were carried out using
the student's t-test and differences were regarded as
significant at p<0.05.

RESULTS

The mean physical parameters for all the subjects are
shown on Table 1, while Table 2 shows the mean values
for total plasma protein, plasma globulin and albumin in
malnourished and control children respectively. The
mean midarm  circumference was  significantly
decreased mn  Marasmus, Marasmic Kwashiorkor,
Kwashiorkor and Underweight children when compared
with the corresponding value in the control
group(p<0.05). There was inter-group variation within
the mainourished groups. For instance the difference
between values for Marasmus and Kwashiorkor and
Marasmic Kwashiorkor and Kwashiorkor were significant
(P<0.05). The mean chest circumference was also
significantly reduced in  Marasmus, Marasmic
Kwashiorkor, Kwashiorkor and Underweight groups
when compared with that in the control group (p<0.05).
Differences within the mainourished groups were alsc
observed with the mean chest circumference.

With respect to other physical parameters, inter-group
comparison showed that the mean Occipito-frontal
circumference in the Marasmic group was significantly
lower than the corresponding values in Kwashiorkor and
Underweight  groups  respectively(p<0.05). The
malnourished children were significantly shorter than the

Tablel; Anthropometric Measurcniciais
Marasmus | Muarasmic | Kwashiorkor | Underweight Control F - P
Kwashiorkor Value
n=11 n=15 n=3 n=11 n=20

Midarm [ \ '

Circumference \ )

(cm) .

Mean £ SD 10311 | 113£1.0 126 £ 1.C 11.8+2.06 147+ 1.3 20.7 <0.001

Range 8.5-12.0 [ 8.0~ 155 11.0-150 | 43-14.0 12,0 - 16.5

Chest ' ‘

Cucuniference(cm) |

Mean = SD 412425 [ 442+ 3.0 439+ 3.0 46.14.3.0 1502 3.1 27.2 #0.001

Range 375443 139.0-51.0 | 400510 14303525 | 42.0 - 300

Occipito \

Frontal

Circumference !

(cim) | ‘

Mecean £+ SD 43722 | d44.0:t 4] 4651 1.4 463 1 2.4 485 +2.5 12.2 | <0.001
- Range 40.5-47.0 | 34.0-503 43.5 - 50.0 43.0 - 50.0 43.0-53.0 !

Height (cm)

Mcan £ SD 71.6+67 | 78299 779+ 5.0 787+ 8.0 86.6+14 .1 ‘ 12.7 <(.001

Range 58.0-85.0 | 60.0-96.5 | 70.0-925 69.5-98.0 61O - 1050

Weight (kg) ’

Mean = SD 5709 |70%=138 84 +1.1 7.9+ 1.4 11.9£2.8 30.8 ! <0.001

Range 4.1-70 |4.0-10.2 69 109 6.b 10w \‘ 77190

Age (months) |

Mean £ SD 20.5%£10.3 | 29.6 £ 18.1 2374k 8.5 2401 £ 147 3224 13.7 5.3 <0.001
| Range 7.0-39.0 | 80-60.0 | 12.0-48.0 10.0- 600 7.0 - 54 0 | |

n=Noof

subjects stud md
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Marasmic Kwashiorkor, Kwashiorkor and Underweight
children respectively (p<0.05). In respect of body weight,
the mean weight of the mainourished groups was
significantly lower than the control value while inter-
group variations were aiso observed. For example the
mean weight of Marasmic children was significantly
lower than the corresponding value in Kwashiorkor,
Marasmic Kwashiorkor and Underweight children
(p<0.05). Also the Marasmic Kwashiorkor group had a
significantly lower body weight when compared with the
Kwashiorkor group (p<0.05).

With respect to plasma protein parameters, the total
protein levels in both Marasmic Kwashiorkor and
Kwashiorkor groups were significantly reduced when
compared with the corresponding control value (p<0.05),
Table 2. The total plasma protein concentration was aiso
significantly lower in the underweight when compared to

were observed within the malnourished group: Marasmic
and Marasmic Kwashiorkor and between the Marasmic
and kwashiorkor groups. There were also inter-group
variations. between the values in the Marasmic
Kwashiorkor and Underweight groups and between the
Kwashiorkor and Underweight groups (p<0.05). The
mean plasma albumin was significantly decreased while
the mean globulin was significantly increased in all the
malnourished groups when compared with the
corresponding values in control group (p<0.05). Both the
albumin and globulin mean values showed significant
inter-group variations within the mainourished groups.
Significant differences in plasma albumin were observed
between the Marasmic Kwashiorkor and Underweight
children, and between Kwashiorkor and Underweight
children.  Similarly, inter-group variations existed in
plasma globulin values. between Marasmus and
Marasmic Kwashiorkor, and Underweight children

the control group (p<0.05). Inter-group variations also  (p<0.05).
‘Table 2: ‘Total Proteing, Albumin and Globulin
Marasinus Marismic EN \\’II.\'l)iﬂkl'I\UI' Ulnederweiphl Control 5 P
Kwashiorkor Value
n=11 n=15 n=32 n=11 | n=20
Total Protein \
w/l)
Meun L SD 0354 140/ [H4v Yl Shoalld 0591 LU DB 9.8 0.001
Range 48.0 - §9.0 37.0- 700 350 08.0 42.0  78.0 43.0 0 6Y.0
Atbumin (g/)
Mean + SD 287+105 23.7+77 25.8+5.0 322+54. 39.9 4+ 4.0 24.4 | <0.001
Range 18.0 —50.0 12.0-37.0 19.0-30.0 24.0 - 40.0  }32.0-49.0 \
|
Globulin (g/)
Mean + SD 369+98 20.1 £06.7 25769, 337« 8.7 192 £6.5 14.9 <0.001
Range 20.0-55.0 | 17.0-38.0 8.0-41.0 18.0-44.0 | 6.0-30.0
| — .
n = No of subjects studied.
DISCUSSION between 6-59 months (Yost and Pust 1988; Jeliife,

In this study, anthropometric measurements and plasma
albumin concentrations were used as indicators of the
body nutritional status. The anthropometric parameters
showed  significant  differences  between  the
malnourished groups and the control group of children. it
was observed that the midarm circumference of each of
the different groups of malnourished children were
significantly lower than that of the control group. The
lowest value was found in the Marasmic children, where
growth failure and weight loss due to depletion of
subcutaneous muscle fat had previously been
documented

‘(Behar and Viteri, 1978).

From results of previous field surveys, midarm
-circumference was shown to be independent of age but
correlated well with the mutual weight-for-age and
weight-for-height parameters among children aged

1969). From these earlier studies, 16.5cm was used as
the standard median midarm circumference, while any
value below 13.5cm was regarded as indicating the
presence of protein energy malnutrition in children aged
between 12-59 months (Jellife, 1969). In this study, the
mean midarm circumference of children in each of the
malnourished groups was below 13.5¢cm, while the
control value was greater than 13.5cm. Also using Janes
Chart (Janes, 1980), the mean head circumference,
height and weight in the different malnourished groups
were below the fiftieth percentile while those of the
controls were well above the fiftieth. These indicate that
malnutrition causes growth retardation.

In the present study, the Marasmic and Kwashiorkor
children were younger than the control children. This is
not unexpected since Kwashiorkor is commonest among
children aged between 12 and 36 months when the diet
consists mainly of starchy gruels and pasts with little or
no protein supplement (Jellife and Standfield, 1978) such
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as milk. Marasmus on the other hand, occurs commonly
among children aged between 6months to 1 year who
consume diets inadequate in both protein and calorie
content (Jellife and Standfield, 1978). On the other hand
the Marasmic Kwashiorkor and Underweight children
were similar in age to the control children.

The observed reduction in anthropometric parameters in
Marasmus and Kwashiorkor chiidren therefore may not
be solely attributed to age differences between the
control 2nd these groups of malnourished children since
similar significant reductions in the anthropometric
parameters were found in Marasmic Kwashiorkor and
Underweight children who had similar mean ages with
the control. The reduction in anthropometric
measurements must have been as a result of the
nutritional deficiencies.

Plasma albumin levels were found to be significantly
decreased in the malnourished groups whereas globulin
levels were significantly increased in these groups.
Previous reports of changes in plasma albumin
concentration in malnourished children had been
attributed to a decrease in the rate of synthesis of
proteins in these patients(Jellife and Standfield,1978).
Also it has been observed that inactivation of proteins
can occur in the presence of excess free radical (Janes,
1980). The aromatic amino acids, tyrosine,
phenylalanine and tryptophane were reported to be the
most sensitive amino acids to oxidative damage. These
amino acids are known to contain unsaturated
structures, which are extremely sensitive to oxidation
(Kleinveld et al, 1989). This enhanced oxidation of
amino acids could lead to the decreased rate of
synthesis of albumin and it could well be responsible for
further nutrient deficiency in the malnourished child. This
nutrient deficiency produces retardation of growth and
underdevelopment of the intellect causing major
difficulties in learning and behaviour (Muralt, 1972) in
malnourished children. Previous studies in malnourished
patients have attributed the elevation of giobulin to the
presence of infection (Gabig and Babior, 1982;
Whitehead, 1969). The elevated levels of globulin in the
present study probably suggest the presence of infection
in the malnourished group. Although specific infections
were not identified by microbiological technique, clinical
investigation showed that 68.7% of the malnourished
groups came to the hospital with some infection.

It is shown in this study that albumin, which is an anti-
oxidant which acts to combat the effect of excess free
radicals, is deficient in Protein Energy Malnutrition
("EM). Other anti-oxidants such as B-Carotene, and
v -amin A had been observed to be deficient (Etukudo et
al 1999) in PEM. If the free radical theory of
Kwashiorkor is correct, then the malnourished child
stands the risk of the free radicals over-whelming the
anti-oxidant capability and this could prove deleterious
to cells and tissues.
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