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ABSTRACT

The serum levels of total protein, albumin, urea, calcium (Ca®'), sodium (Na'), potassium (K') where
determined during a ten day process of dietary protein replet;on in 30 protein energy malnourished (FEM)
children and in a contro! group of thnrty healthy children of equivalent age group. The findings show that the
total protein, albumin; urea, Ca®", Na’', and K' were significantly lower (p<0.05) in PEM patients when
compared with healthy confrols. These parameters were significantly increased (5<0.05) following the ten-day
dietary protein repletion. However, the treated group still had significantly lower values (p<0.05) than the

healthy controls. The serum levels of total protein, albumin, urea, Ca*', Na', K, were 45.10 + 2.70g/L; 28.40 =

2.10g/L; 1.40 £ 0.39mmol/L; 1.30 + 0.27mmol/L; 128.00 + 4.30mmol/L; 2.90 + 0.60mmol/L respectively in the
PEM patients and 5.90 + 2.90g/L: 33.10 + 2.3g/L; 240 % 0.49mmol/l; 1.90 + 0.32mmol/l.; 131.00 -
3.30mmol/L and 3.40 + 0.30mmol/L respc stively following 2 ten day dietary protein repletion. In the healthy
controls the values were 66.00 + 2.20g/L (total protein); 45.54 + 2.20g/L. (albumin); 3.90 + 0.40mmol/L. (urea),
2.40 * 0.04mmol/l. {Ca®); 140.00 + 3.30mmol/L. (Na*); 4.80 0.70mmol/L (K"). it is concluded that protem

repletion normalizes the biochemical parameters listed above..
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INTRODUCTION

In the tropics of Africa, Latin America and Asia,
the incidence of PEM, a spectrum of diseases
arising from a deficiency of protein in the diet, is
fon the increase. In Nigeria in particular, it is
estimated that 15.25% of rural children and 10-
15% of urban children suffer from various forms
of malnutrition (Fed. Min. of Health, 1989). The
most vulnerable of PEM are known to be « h'dren
of the poor class and the early weaned. Recently,
there has been widespread economic instability in
the West African sub region with resultant
increase in the number of PEM patients (Fed.
Min. of Health, 1989).

Protein Energy malnutrition is characterized by
reduced plasma proteins, severe muscle wasting,
structural changes in the liver and its attendant
clinical manifestations and abnormal electrolyte
changes (Fed. Min. of Health, 1989; Bassir, 1959,
Whitehead 1969; Olowukene, 1980). Treatment
of PEM patients after resuscitation involves
feeding of protein rich diets and vitamins.
Previous reports have centred mostly on
biochemical changes in protein repletion. The
present work was undertaken to “invrstigate
bigchemical changes in serum of protein energy
malnourished children during the process of
dietary protein repletion.

Malnourished children, Protein repletion.

MATERIALS AND METHOD

Subjects: The subjects were thirty protein
malnourished children classified according to
Weicome classification (1970) of mean age 1.6 «
1.2 years, attending the paediatric ciinic of
various hospitals in Calabar metropolis and a
control group of healthy children of the same age

group.

DIETARY PROTEIN REPLETION: During the 10
days of rehabilitation, the patients were given
food rich in protein and vitamins. The foods
include beans, fish, soya milk, vegetables and
fruits. In addition, rice, yam and garri were given
for adequate energy supplementation.

SAMPLE COLLECTION: About 5ml of blood
were collected from each patient by venopuncture
from the cubital vein into sample bottles. These
were aflowed to clot at room temperature,
centrifuged at 3,000 rpm for .5 minutes and sera
collected. The serum samples were analyzed for
total protein, albumin, urea, Ca*‘, Na' and K.

TOTAL PROTEIN: serum protein was determined
by the biuret method of Doumas 1981. The biuret
reagent contained 0.3 %suiphate, 0.9% tartarate,
and 0.55% potassium iodide in 0.6 NaOH. Serum
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(100 ul) was added to 5ml of biuret reagent. The
solution was mixed, allowed to stand for thirty
fminutes at room f{emperature and their
absorbance read at 540 nm. The concentrations
of the samples were then calculdted from the
absorbahce readings of standard solutions of
Bovine Serum Albumin treated the same way as
;he serum sample. ‘

ALBUMIN ESTIMATION: Serum  albumin
concentration was determined using Bromocresol
gréen method of Doumas and Bhris, 1972. The
working dye solution (pH 4.2) contained 5.6g
succinic acid, 1.0g NaOH, 2.5ml of 25% (w/v) "Brij
35" solution, 0.1g sodium azide, and 5.8mg
Bromocresol green dissolved and made up to 1L.
To 20ul of sample was added 4mi of working dye
solution, mixed and read at 623nm after 30
seconds against a reagent blank consisting of
20ul of water and 4ml of working dye solution.
Standards were treated as test samples. The
albumin concentration of test samples was
calculated using absorbance reading of
standards.

BILIRUBIN  ESTIMATION:  Bilirubin  was
- estimated by the method of

Powell, 1994 Diazo reggent A contained 1.0g of
sulphanilic acia dissolved m 15mi conc. HCl and
made up to one litre. Diazo reagent B contained
5g sodium nitrite in 100mi of water. The diazo
working solution contained 10ml of diazo A and
3ml of diazo B reagent. To 20ul of serum was
added 0.2ml of working diazo reagent and 3.6 ml
of benzoate urea. The solutions were mixed
allowed to stand for 5min and the absorbance
read at 540nm. The results were calculated from
standard readings.

ESTIMATION OF UREA: Urea was estimated .

using the diacetyl method of Wybenga et al,
1971.To 10ul of sample and standards were
added 1.0ml of 5% TCA, mixed and centrifuged at
3,000 rpm for 5minutes. The supernatants were
reacted with Diacetyl monoxime colour reagent
and the absorbance read at 530nm. The urea
concentration of samples was calculated from the
absorbance of standards. The working diacetyl
monoxime reagent was prepared by mixing equal
volumes of 0.4% diacetyl monoxime in water and
acid reagent containing 44mi conc. H,SO4, 66ml
~ phosphoric acid, 50mg thiosemicarbaziide, 1.6g
cadmium sulphate and 1.5m} of 2.5mmol/L urea
solution in a final volume of 500m| made up with

distilled water.

CALCIUM ESTIMATION: calcium was estimated
using the cresolphthalein complexone method
Baginski et al, 1973. The cresolphthalein
complexone (CPC) reagent contained 40mg
CPC, 1.0mi conc. HCL, 100ml dimethy! sulfoxide,
2.5g of hydroquinoling in a final volume of 1l
made up with"distilied water. To 0.5 mi of sample
and standard were added 2.5ml of CPC reagent
and 2.5mi of DEA buffer (containing 0.5g KCN
and 40ml dimethylamine in 1l solution). The
absorbance was read to get the first reading, and
excess of ethylene glycol tetracetic acid (HGTA}
was added and the absorbance read again. The
difference is proportional to calcium level. The
sample calcium concentrations were caiculated
from standard readings. ,

ESTIVIATION OF SODIUM AND POTASSIUM:
sodium and potassium were determined by flame
photometry  using corning 410C  flame
photometer. The instrument was calibrated using
standard solutions. Appropriate dilutions of
samples were made before direct reading with
flame photometer. ~

STATISTICAL ANALYSIS: this was carried out
using two-taited analysis of variance to determine
whether or not significant changes in biochemistry -

occur during protein repletion.

RESULTS

The effect of protein repletion in serum total
protein, albumin, Ca’*, Na‘, K+ and urea are
shown on table 1. The mean serum total protein
and albumin levels of well nourished controls pre-
repletion PEM patients varied significantly
(p<0.05) from each other. These results showed
that the total protein and albumin concentrations
in the controls were significantly higher when
compared with the PEM patients before and after
dietary repletion. However dietary protein
repletion led to significant (p<0.05) increase in
these parameters.

Serum total protein, albumin, Ca®', Na+, K" and
urea levels also varied significantly (p<0.05) in the
groups studied. The observed values for the well-
nourished controls were significantly higher
(p<0.05) than those  of the pre-repletion and
post-repletion " PEM patients. The results also
showed that dietary protein rehabilitation
increased the serum levels of these parameters.
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TABLE 1:

CHANGES IN SOME BIOCEMICAL PARAMETERS IN BLOOD OF PROTEIN ENFRGY »

MALRNOURISHED CHILDREN FOLLOWING 10 DAYS DIETARY PROTEIN REPLETION

MNMutritional i n Protein (g/1.) Electrolyvies (mmof/i.) ) Urea
Stitus  (subjects) ' nunol/L
. Total  Albumin Ca Na iK

Well nourished 30 66.00 43440 240 [BTERY] 4.80 3.90
Controls +2.20 i2.20 +0.04 1330 .70 0.04
Mainowrished - 30 45.10 2840 .30 128.0 2.90 .40
+2.70 210 +0.27 i4.30 10.640 14,39
Post-repletion 30 51.90 3310 1.090 1300 3.40 2
. +2.90 v 30 £0.32 1330 (.30 t (.49
) . p<0.05 p003 P-005  pro0S po0s pr00s

DISCUSSION

The results of this stue:/iy indicate that serum total
protein, albumin, urea Ca’’, Na' and K* in protein
energy malnourished children were markedly
reduced. The results also clearly demonstrate
that dietary protein restriction enhances the levels
of these parameters in serum. In this connection,
it is noteworthy that a great majority of Africans
drift between dietary status of protein deprivation
and repletion as a result of poverty, agricultural,
cultural, social and religious practices.

Serum total protein, albumin, and urea decreased
as a result of PEM and increased following

dietary protein repletion. Similar reductions in.

serum protein and albumin have been reported
(Bassir, 1959; Whitehead, 1969; Olowokere,
1980) while increases in serum albumin following
dietary rehabilitation have been reported
{(Whitehead, 1969, Opara, 1995). The reduction in
serum protein in malnourished individuals is

usually due to impaired synthesis due to lack of

“precursors as a result of the inadequate protein
diet. Felipo and Minna, (1989) observed
decreased liver cells, ATP and AMP levels and
attributed these to impaired liver functions. These
have also been associated with low protein
feeding. As such the low serum protein may be
due to impaired synthesis due to both amino acid
deficiency and tissue damage.

Serum urea, which was low in PEM patients,
increased on dietary protein repletion. Reduced
blood urea nitrogen (BUN) has been observed: in
rats with low protein feeding while increased BUN
has been reported while feeding a high protein
diet (Opara, 1995; Mallet et al, 1990). The trend
in serum urea level observed in this study should
be expected since urea is a break down product
of protein metabolism. The serum Ca?®’, Na*, and
K" were markedly reduced in the malnourished
patients but increased on the dietary protein
repletion. Similar reductions in Na” and K" have
been reported in earfier studies. (Jeliffe, 1985).
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