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Abstract

Serum total protein, albumin, urea, total cholesterol, creatinine and calcium were evaluated in three groups of
female subjects as part of an investigation on the biochemical changes associated with protein energy
malnutrition (PEM) in pregnant women. The first group were 52 pregnant women with low total protein (<52g/1),
the second group were 50 pregnant women with normal total protein (>52g/1) while the third group were 50 non-
pregnant, non-lactating, apparently healthy women with normal total protein (>63kg). All the subjects were
resident in Enugu metropolis and aged between 20 to 40 years. The pregnant subjects were in different
gestational stages of pregnancy, having different parity and attending the antenatal clinic of Parklane Specialist
Hospital, Enugu. The results show that there was no significant difference between the mean serum total protein
of the different age groups (p>0.05). Parity (ie the number of children had by mother) correlated negatively
(p<0.05) with serum total protein, urea, total cholesterol, creatinine and calcium. Gestational stage of pregnancy
in trimesters correlated negatively and significantly with serum total protein and serum calcium (p<0.05). The
results also revealed that serum total cholesterol did not correlate significantly with serum total protein, urea,
total cholesterol, creatinine and calcium (p>0.05 in each case). Urea levels correlated significantly and positively
with serum total protein (r = + 0.246, p<0.05), and creatinine (r = +0.275, p<0.05). creatinine correlated
positively with serum total protein (r = +0.497,p<0.05), urea (r = +0. 275, p<0.05) and calcium ( r = + 0.356,
p<0.05). Calcium negatively and significantly correlated with gestational stage of pregnancy in trimesters (r = -
0.288, p<0.05) and correlated positively and significantly with serum total protein (r = + 0.681, p<0.05) and
creatinine (r = + 0.0356, p<0.05).
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1.1 Introduction

Protein Energy Malnutrition (PEM) results when the body’s need for protein, energy or both cannot be satisfied
by the diet. Worldwide, an estimated 852 million people are undernourished with most (815 million), living in
developing countries (WHO, 2002; FAO, 2004) Poverty is the main underlying cause of malnutrition and its
determinants (Sachs and McArthur, 2005). The degree and distribution of Protein Energy Malnutrition (PEM) in
a given population depends on many factors — the political and economic situation, level of education and
sanitation, the season and climate conditions, food production, cultural and religious food customs, breastfeeding
habits, prevalence of infectious diseases, the existence and effectiveness of nutrition programmes and the
availability and quality of health services (FAO, 2004; Salama et al., 2004).

Malnutrition continues to be a major health burden in developing countries. It is globally the most important risk
factor for illness and death with hundreds of millions of pregnant women and young children particularly
affected (Muller and Krawinkel, 2005). Poor nutrition in pregnancy in combination with infections is a common
cause of maternal and infant mortality and morbidity, low birth weight and intrauterine Growth Retardation
(IUGR) (Pena and Bacalao, 2002). In Nigeria, maternal death per 100,000 births is put at 800 while percentage
low birth weight stands at twenty (Enwonwu et al., 2004).

The nutritional status of a person depends on food consumption and not solely the production and availability of
food. Dietary energy supply measurement assume that available food is distributed and consumed in relation to
requirement which is often not the case (WHO, 2001).
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Low birth weight babies have increased risk of mortality, morbidity and development of malnutrition. Children
who suffer from malnutrition are more likely to have slowed growth, delayed development, difficulty in school
and high rates of illness and they may remain malnourished to adulthood (Scrimshaw, 1998; Abidoye and Eze,
2000). TUGR is associated with poor cognitive and neurological development for the infant and in adulthood,
susceptibility to cardiovascular disease, diabetes and renal disease (De Onis et al., 1998).

Malnutrition remains one of the world’s highest priority health issues not only because its effects are so
widespread and long lasting but also because it can be eradicated. Eradication is best carried out at the preventive
stage. Hence the need to identify groups of pregnant women at greater risk of developing PEM. Such high-risk
groups can be targeted in any planned intervention programme.

Pregnancy is a normal physiological process associated with major alterations affecting every maternal organ,
system and metabolic pathway (McGanity et al., 1994). This physiological process results in increased plasma
volume and red blood cells, decreased concentration of circulating nutrient-binding proteins and other
micronutrients (Ladipo, 2000).

The aim of this study is to investigate some of the biochemical changes associated with protein energy
malnutrition (PEM) in pregnant women in Enugu metropolis of Nigeria.

MATERIALS AND METHODS
2.1 Study Subjects
Three groups of female volunteers were involved in this study. The first group were 52 pregnant women with
low total protein (<52g/1), the second group were 50 pregnant women with normal total protein (>52g/1), while
the third group were 50 non pregnant, non lactating, apparently healthy women (>52g/1). All the subjects were
between 20-40 years of age. All the pregnant subjects were attending antenatal clinic of Parklane Specialist
Hospital, were in different gestational stages of pregnancy with different parity. Subjects with complications
such as hypertension, diabetes, HIV/AIDS on admission were excluded.
2.2 Collection of Blood Samples and Preparation of Serum

Blood (2.5mls) was collected from each volunteer by venepuncture and delivered into clean and duely
labelled specimen containers. The blood was allowed to clot and then centrifuged at 5000 rpm for 10 minutes.
Using a Pasteur pipette serum was separated from the cells and delivered into a clean and dry bottle. It was
stored frozen at —20°C until it was used.
2.3 Preparation of Reagents
The reagents used were high performance enzymatic colorimetric commercial analytical kits (Biosystems
Reagents and Instruments, Barcelona, Spain). These commercial kits were purchased and used according to the
manufacturer’s direction for all the parameters assayed.
2.4 Determination of serum total protein
Principle: The serum total protein was determined using the Biuret method. The protein in the sample reacted
with copper Il ion in alkaline mediun forming a coloured complex that was measured spectrophotometrically

Determination of serum protein was carried out according to the method of Gornall ef al. (1949) and
Berg et al. (1984).
2.5 Determination of Serum Albumin Concentration
The measurement of serum albumin was by the quantitative method using (B.C.G) Bromocresol green. This
method is based on the quantitative binding of albumin in the sample to the indicator 3, 3°, 5, 5’ — tetra bromo-m
cresol sulphonephthalein (BCG) (Bromocresol Green). This will form a complex known as the Albumin — BCG
complex. This complex absorbs maximally at 578nm, the absorbance (A) being directly proportional to the
concentration of Albumin in the sample.
The determination of serum albumin concentration was done according to the method of Doumas ef al. (1971).
2.6 Determination of Serum Total Cholesterol
The total cholesterol concentration of the test individuals was determined using cholesterol enzymatic endpoint
method. Cholesterol is determined after enzymatic hydrolysis and oxidation. The indicator quinoneimine is
formed from hydrogen peroxide and 4-aminoantipyrine in the presence of phenol and peroxide. The free and
esterified cholesterol in the sample originates by means of the coupled reactions described below, a coloured
complex is formed that can be measured spectrophotometrically.

The concentration of serum total cholesterol was determined according to the methods of Allain et al.
(1974) and Meiattini et al. (1978).
2.7 Determination of serum urea concentration
The urea concentration of the test individuals were determined by the urease — salicylate enzymatic method. This
uses the enzyme urease to hydrolyze urea. The ammonia produced reacts with alkaline hypochlorite and phenol
in the presence of a catalyst to form indophenol. The coloured complex is measured spectrophotometrically. The
determination of serum albumin concentration was done according to the method of Cheestbrough (1998).
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2.8 Determination of serum creatinine concentration
Creatinine in the sample reacted with picrate in alkaline medium to form a coloured complex. The coloured
complex is measured spectrophotometrically. It is measured within a short period to avoid interference from non
creatinine substances.

The serum concentration of serum albumin concentration was done according to the methods of Bartels
and Bohmer (1971) and Fabiny and Ertingshausen (1971).
2.9 Determination of serum calcium concentration
Calcium in the sample reacted with methylthymol blue in alkaline medium to form a coloured complex. The
coloured complex was measured spectrophotometrically. Hydroxyquinoline was included in the reagent to avoid
magnesium interference.
The determination of serum albumin concentration was done according to the methods of Gindler and King
(1972) and Barnett et al. (1973).
Statistical Analysis
The data were analysed using the SPSS package of windows version 11.00 (SPSS Corporation, IL). Differences
between the means were separated and analysed for statistical difference using the one way ANOVA while
correlations between parameters were calculated using the Pearsons correlation coefficient. Difference in means
with p values < 0.05 were accepted as significant. Data were presented as means = standard deviations.

3.0 RESULTS

Three groups of female subjects were involved in this study. The first group represented 52 pregnant women
with low total protein, the second group represented 50 pregnant women with normal total protein while the third
group represented 50 non pregnant, non lactating apparently healthy women. All the subjects were aged between
20 and 40 years. All the pregnant subjects were in various gestational stages of pregnancy, and different parity.
The mean age was 28.90 + 5.31 for all the subjects studied.

31 Distribution of Mean Values of Measured Parameters in the Subjects

Fig. 1 shows the means values of serum total protein, albumin, globulin, cholesterol, urea, creatinine and calcium
of all the subjects studied.
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Fig. 1: Distribution of mean values of measured parameters in the
subjects

3.2 Effect of Age on the Different Parameters Measured
Figs. 2 to 5 show the results of all parameters measured for mothers in different age groups divided according to
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their level of serum total protein. There was no significant difference in the means of the serum total protein of
mothers of different age ranges and other parameters measured (p>0.05). Therefore age may not affect the level
of serum total protein of a mother and also other parameters measured. A test of correlation showed that age of
mother did not correlate significantly with serum total protein. However age of mother correlated positively and
significantly with parity only (r =+ 0.545) (p<0.05) and no other parameter measured (p>0.05 in each case).
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Fig. 2: Concentration of serum total cholesterol of both pregnant
and non-pregnant subjects with different levels of serum total
protein
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Fig. 3: Concentration of serum urea of both pregnant and non-
pregnant subjects with different levels of serum total protein
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Fig. 5: Concentration of serum calcium of both pregnant and non-
pregnant subjects with STP
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DISCUSSION

Pregnancy is a physiological condition severely aggravated by protein energy malnutrition. This makes protein
energy malnutrition (PEM) the most widespread and disabling public health problem among women especially
in developing countries like Nigeria.

The demand for both energy and nutrient is increased during pregnancy and for well nourished women only a
small amount of additional energy is required (WHO, 1999). Pregnancy is also associated with major alterations
in every maternal organ, system and metabolic pathway. Values of biochemical parameters may change as the
pregnancy advances from first to third trimester and to parturition and then return towards normal during post
partum period. The two major physiological forces driving these changes are:

@9)] The increase in plasma volume, increase in red blood cells and decreased concentrations of circulating
nutrient-binding proteins and micronutrients.
2 The ever increasing levels of estrogen and progesterone as well as other placental related hormones,

which have particular impact on maternal lipids (cholesterol) (McGanity et al., 1994).
These two physiological modifications result in two dominant effects: the first reduces levels of biochemical
substances such as albumin and haemoglobin which return to normal 8-10 weeks post partum. The second
causes lipids to rise during pregnancy and return to normal at post partum. The major consequences of protein
energy malnutrition (PEM) are mainly poor weight gain in pregnancy, anaemia leading to high risk delivery and
low birth-weight babies that fail to thrive.
The result of this investigation showed that all the biochemical parameters measured viz serum total protein,
Albumin, urea, total cholesterol, creatinine and calcium were significantly reduced in pregnant PEM individual
compared with pregnant and non-pregnant controls.
This agrees with the studies of Onyeneke et al. (2003) which suggests that abnormalities in serum levels of
biochemical parameters occur in any form of PEM and are related to the severity of the condition (Fig. 1).
The result of this investigation also showed there was no significant difference in the mean serum total protein
in the different age groups (see Figs. 2-5). Therefore age of mother may not be a factor and may not affect the
level of serum total protein and other parameters measured. This agrees with the study of Okwu ef al. (2007),
which showed that the lower age groups (below 20 years and 20-24 years) presented higher prevalence of PEM
than other age groups, with the effect more prominent in rural areas than in urban areas.
In addition, Lapido (2000) suggested that many pregnancies in developing countries are unplanned, coupled with
inadequate dietary intake due to dietary taboos associated with pregnancy, gender and other cultural beliefs.
The results from assessment of biochemical parameters showed that serum total cholesterol did not significantly
correlate with serum total protein or any other parameters measured (p> 0.05 in each case). Serum total
cholesterol therefore may not be a factor in changes associated with low serum total protein and protein energy
malnutrition. These findings are in consonance with the view of Toigo et al. (2000) that low serum cholesterol in
PEM may reflect energy imbalance. Total serum cholesterol therefore is a useful marker for energy intake but
not for protein intake.
The serum urea levels were found to correlate significantly and positively with serum total protein (r = + 0.246,
p< 0.05) and serum creatinine level (r = + 0.275, p< 0.05) only. Its correlation with other parameters were not
significant (p>0.05 in each case). This suggests that as the serum total protein increases, serum urea and
creatinine levels increase with it and vice versa.
A test of correlation further revealed that serum creatinine correlated positively and significantly with serum
total protein level (r =+ 0.497, p < 0.05), serum urea level (r = + 0.275, p < 0.05) and serum calcium levels (r =
+ 0.356, p < 0.05). This suggests that as serum total protein increases, serum creatinine, serum urea and serum
calcium levels increase and vice versa.
However, serum calcium was found to positively and significantly correlate with serum total protein level (r = +
0.681, p<0.05) and serum creatinine level only (r =+ 0.0356, p < 0.05). This suggests that as serum total protein
increases, serum calcium levels and serum creatinine levels increase with it and vice versa.
These factors are pointers to Protein Energy Malnutrition (PEM). Toigo et al. (2000) reported
that in individuals with PEM, there is low serum concentration of creatinine, suggesting a decreased skeletal
muscle mass or a low dietary protein intake.

Summary/Conclusion

In summary, the serum total protein which is known to correlate positively and significantly with protein energy
malnutrition was found to also correlate positively and significantly with serum levels of urea, creatinine and
calcium. Serum total cholesterol did not correlate significantly with serum total protein or any other parameter
measured (p>0.05 in each case).

The serum levels of urea, creatinine, calcium and cholesterol have been implicated in this study as Biochemical
indices or Biochemical Markers of PEM in pregnant women. Serum total cholesterol may however be a useful
marker for energy intake and not for protein intake. This agrees with the work of Toigo et al. (2000) which listed
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urea, creatinine, calcium and cholesterol as serum Biochemical indices or serum biochemical markers of PEM.

REFERENCES

Abidoye, R. O. and Eze, D. 1. (2000). Comparative School Performance Through Better Health and Nutrition in
Nsukka, Enugu, Nigeria. Nutrition Research, 20(5):609-620.

Allain, C. C., Poon, L. S., Chan, C. S. G., Richmond, W. and Fu, P. C. (1974) Enzymatic determination of total
serum cholesterol. Clinical Chemistry, 20:470-475.

Allen, L. and Wood, R. J. (1994). Calcium and Phosphorus. In, Shils, M. E., Olson, J.A. and Shike, M. (eds.)
Modern Nutrition in Health and Disease. 8" ed. Vol. I Williams and Wilkins, Phil. U.S.A. pp 812-838.

Audu, R. I., Akanmu, A.S., Mafe, A.G., Efienemokwu, C., Musa, A. Z., Lemoha, E., Odunaike, M. 1., Funso—
Adebayo, E. O., Meshack, E. and Idigbe, E. O. (2004). Changes in serum protein and creatinine levels in HIV
infected Nigerians. Nigerian Journal of Health and Biomedical Science, 3(2): 69-72.

Barker, H. M. and Lees, R. (1996). Nutrition and dietetics for Health Care. 9™ ed. Churchill Livingstore pp 3-10.
Barnett, R. N., Sokodon, S. B., and Goldberg, M. H. (1973). Performance kit used for clinical chemical analysis
of calcium in serum. American Journal of Clinical Pathology, 59: 836-843.

Bartels, H. and Bohmer, M. (1971). Eine mikromethode zur kreatinine bestinmung.

Clinica Chimica Acta, 32: 81-85.

Behraman, R. E., Kliegman, R. M. and Jensen, H. B. (2004). Nelson’s Textbook of Pediatrics, 17" ed. W.B.
Saunders. P. 171.

Berg, B., Petersohn, L., Helm, G. and Tryding, N. (1984). Reference values for serum components in Pregnant
Women. Acta Obstetricia et Gynecologica Scandinavica, 63(7): 583-586.

Burtis, C. A. and Ashwood, E. R. (1996). Tietz Fundamental of Clinical Chemistry. 4™ ed. W.B. Saunders and
Co. Phil. U.S.A. pp 457-689.

Chen, P. (2001). Recommendation Daily Allowance chart. Available from: Attp://www.penhealth.com/health-
inffo/pregrancy/stay healthy/articles/rda.html.

Cheesbrough, M. (1998). District Laboratory Practice in Tropical Countries. Part 1 Cambridge Univ. Press UK.
PP 311-340

Davidson, J. A., Howard, C. J., Schiff, H. L., and Fehsenfeld, F. C. (1979). U(1) as the Minimal Horizontal Gauge
Symmetry. Journal of Chemical Physics, 70: 1697.

De Onis, M., Blossner, M. and Villar, J. (1998). Levels and Patterns of Intrauterine Growth Retardation in
Developing Countries. European Journal of Clinical Nutrition; 52:583-592.

Doumas, B.T., Watson, W.A. and Biggs, H.G. (1971). Amino acids and Proteins. Clinica Chimica Acta, 31: 87
Encyclopedia Americana (1996). Int Edtn. Bygrolier Incorpoated Vol. 17 pp 96-105

Encyclopedia American (1996). International Ed. Vol. 17 Bygrolier Inc. pp. 136-137

Enwonwu, C. O., Phillips, R. S., Ibrahim, C. D. and Danfillo, I. S. (2004). Nutrition and Oral Health in Africa.
International Dental Journal, 54:344-351.

Fabiny , D. L. and Ertingshausen, G. (1971). Automated reaction rate method for determination of serum
Creatinine with centrifichem. Clinical Chemistry, 17: 696-700.

Food and Agriculture Organization (FAO) of the United Nation (1962). Calcium requirements: Report of a joint
FAO/WHO expert consultation. Rome. FAO. Nutrition meeting Report No. 30.

Food and Agriculture Organization of the United Nations (2004). Under Nourishment Around the World. In The
State of Food Insecurity in the World, Rome, The Organization, 2004.

Gindler, M and King, J. D. (1972). Rapid colorimetric determination of calcium in biologic fluids with
methylmol blue. American Journal of Clinical Pathology, 58: 376-382.

Gomez, F., Ramos Galvan, R., Frenk, S., Mufioz, J. C., Chivez, R., and VAzquez, J. (1956). Mortality in second
and third degree malnutrition. Journal of Tropical Pediatrics, 2, 77-83.

Gornall, A. G., Bardawill, C. C. and David, M. N. (1949). Determination of serum proteins by means of the
Biuret Reaction. Journal of Biological Chemistry, 177: 751-766.

Grant, G. H. (1987). Amino Acids and Proteins. In, Tietz, N. W. eds Fundamentals of Clinical Chemistry. 3™ ed.
W.B. Saunders and Co. Phil. U.S.A. pp 328-329.

Haram, K. (1983). Serum Protein pattern in normal pregnancy with special reference to Acute phase reactants.
British Journal of Obstetrics and Gynaecology, 90: 139-145.

Haslett, C., Chilvers, E. R., Boon, N. A. and Colledge, N. R. (2002). Davidson’s Principle and Practice of
Medicine. 19™ ed. Churchill Livingstone, Toronto. pp 312-314.

Health Canada. (1997). Nutrition for a healthy pregnancy: National Guidelines for the Child bearing years.
Health Canada, Ottawa.

Heymsfield, S. B., Tighe, A. and Wang, Z. (1994). Anthropometric and Biochemical Methods. In, Shils, M.E.,
Olson, J.A and Shike, M. (eds) Method Nutrition in Health and Disease 8" ed. Vol I Williams and Wilkins Phil,
U.S.A. pp 812-838.

54



Journal of Natural Sciences Research WWWw.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.4, No.14, 2014 “s E

Hibbard, B. M. (1992). Minerals and Vitamins in Pregnancy. Practical Nutrition, 1(3): 1-8.

Hodges, E. R. (1980). Nutrition in Medical Practice. 4™ ed W.B. Saunders and Co. Phil, U.S.A. p. 39.

Huffman, S. L., Bakar, J.,, Shuman, J. and Zehner, E. R. (1998). The case for promoting multiple
vitamine/mineral supplements for women of reproductive age in developing countries. Linkage Project,
Academy for Education Development, Washington D.C. U.S.A.

Hytten, F. E. (1980). Nutrition. In, Hytten, F. E. and Chamberlain, G. (eds). Clinical Physiology in Obstetrics.
Blackwell Scientific Publications, Oxford, UK. pp. 163-192.

Hytten, F. E. (1983). Nutritional Physiology during pregnancy. In, Campbell, D.M. and Gillmer, D.G. eds.
Nutrition in Pregnancy. Royal College of Gynaecologists, London pp 1-18.

Institute of Medicine (1990). Nutrition during pregnancy. National Academy Press. Washington DC USA.
Institute of Medicine (1999) Dietary Reference intakes — calcium, phosphorus, magnesium, vitamin D and
flouride. National Academy Press. Washington DC, USA.

Jelliffe, D. B. (1959). Protein Calorie Malnutrition in Tropical Pre-School Children : A Review of Recent
Knowledge. Journal of Pediatrics, 54: 277.

Kazzi, G. M., Gross, C. L., Bork, M. D. and Moses, D. (1998). Vitamins and Minerals. In, Gleicher N. and
Buttin L. eds. Principles of Medical Therapy in Pregnancy. 3™ ed. Appleton and Lange,Old Tappan ,N.J.pp 311-
319.

King, M., King, F., Morley, D. Burgess, L and Burgess, A (1980). Nutrition for Developing Countries. Oxford
Univ. Press. Dares Salam p. 19.

Knight, E. M. (1994). Biochemical profile of African American Women during three trimesters of pregnancy
and at delivery. Journal of Nutrition, 124: 943-953.

Ladipo, O. (2000). Nutrition in Pregnancy: Mineral and Vitamin Supplements. American Journal of Clinical
Nutrition, 72(1): 280-290.

Ladipo, O. (1995). Opportunities and constraints for reproductive health research in developing countries. In,
Van Look, P.E. ad Perez-Palacias, G. eds, contraceptive research and development, 1984-1994: the road from
Mexico city to Cairo and beyond New Delhi. Oxford Univ. Press. Pp 489-500.

Lin, A. and  Santoro, D. (2003). Protein  Energy = Malnutrition. available  from:
hittp://www.emedeine.com/derm/topic797.htm.

Lockitch, G. (1993). Handbook of Diagnostic Biochemistry and Hematology in Normal Pregnancy. Boca Raton:
CRC.

Maclaren, S. D. and Burman, D. (1976). Textbook of Paediatric Nutrition. Churchill Livingstone New York pp
105.

Maine, D. (2000). Role of nutrition in prevention of toxemia. American Journal of Clinical Nutrition, 72: 298-
300.

Makola, D., Ash, D. M., Totala, S. R., Latham, M. C. and Mehansho, H. (2003). A micronutrient fortified
Beverage prevents iron deficiency, reduces Anaemia and improves the haemoglobin concentration of pregnant
Tanzanian Women. Journal of Nutrition, 133(5): 1339-1346.

McGanity, W.J., Dawson, E.B. and Fogelman, A. (1994). Nutrition in Pregnancy and Lactation. In, Shils, M.E;
Olsom, J.A. and Shike, M. (eds.) Modern Nutrition in Health and Disease. 8™ ed. Vol. 1 Williams and Wilkins
Phil. U.S.A. pp 705 — 726.

Meiattini, F., Prencipe, L., Bardelli, F., Giannini, G. and Tarli, P (1978). The 4-hydroxy benzoate/4-
aminophenazone chromogenic system used in the enzymatic determination of serum cholesterol. Clinical
Chemistry, 24: 2161 — 21 65.

Mervyn, L. (1985). ed. Dictionary of Minerals. Thorsons Pub. Wellingborough N.Y. pp 173 — 177.

Muller, O. and Krawinkel, M. (2005). Malnutrition and Health in Developing Countries. CMAJ, 171(3):279-293.
National Heart, Lung and Blood Institute (2001) National Cholesterol Education Programme Expert Panel. Third
Report of the National Cholesterol Education Programme (NCEP) Expert Panel on Detection, Evaluation and
Treatment of High Blood Cholesterol in Adults (ATP III). NIH Publications Bethseda

National Kidney Foundation (2000). Evaluation of Protein Energy Nutritional
status.availablefrom:/http://www.kidney.org/Professionals/kdoqi/guidelines/updates/nut-ao5. html.

National Kidney Foundation (2000). Markers of Protein Energy Malnutrition. Available
from: .//http://wwe.kidney.org/profesionals/kdoqi/guideline updates/nut_905.html.

National Research Council (1989). Recommended Dietary Allowance. 10" ed. National Academy Press.
Washington DC USA.

Okwu, G. N., Ukoha, A. Nwachukwu, N. and Agha, N. C. (2007). Studies on the predisposing factors of protein
energy malnutrition among pregnant women in a Nigerian community (2007). Online Journal of Health and
Allied Science, 3:1.

Onyeneke, E. C., Njoya, H. K., Ebot, M. N., Uchungo, G. A., Eriyamremu, G. E. and Alumanah, E. O. (2003).
Liver function status in some Nigerian children with Protein Energy Malnutrition. Orient Journal of Medicine,

55



Journal of Natural Sciences Research WWWw.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.4, No.14, 2014 “s E

15(1 & 2): 58 — 63.

Payne, K. (2004). Total Serum Protein.

Available from: http.://my.webmd.com/hw/health guide atoz/hw43614.asp.

Pena, M. and Bacalao, J. (2002). Malnutrition and Poverty. Ann. Rev. Nutr., 22:241-253.

Pitkin, R. M. (1975). Vitamins and Minerals in Pregnancy. Clinics in Perinatology, 2:221 —232.

Pitkin, R. M. (1985). Calcium metabolism in pregnancy and prenatal period: A review. American Journal of
Obstetrics and Gynaecology, 51: 99-109.

Pizzorno, J. (2004). Total wellness: The suggested optimal Daily Nutritional Allowance (SONA). available from:
http://Nutrition 1*'Holistic.com and Holistic online.com.

Rush, D. (2000). Nutrition and maternal mortality in Developing World. American Journal of Clinical Nutrition,
72: 212 —240.

Sachs, J. D. and McArthur, J. W. (2005). The Millennium Project: A Plan for Meeting the Millennium
Development Goals. Lancet, 365:347-53.

Salama, P., Spiegel, P., Talley, L. and Waldman, R. (2004). Lessons Learned From Complex Emergencies Over
Past Decade. Lancet, 364:1801—13.

Sanchez, P. A., Idrisa, A, Bobzom, D. N, Airede, A., Holis, B. N., Liston, D. E., Jones, D. D and Dasgupta, A.
Calcium and vitamin D status of pregnant to teenagers in Maidugri. Nigerian Journal of National Medical
Association.

Available from: http:www.ncbi.nlm.nih.gov/pubmd/9433060.

Scrimshaw, N. S. (1998). Malnutrition, Brain Development, Learning and Behaviour. Nutrition Research,
18(2):351-379.

Smith, J. F. (2002). Protein Energy Malnutrition. Thompson Corporation Micromedex Inc. N.Y.

Available from: http://www.chclibrary.org/micromed/00062340.htmlLpp 1-5.

Stabile, I., Chard, T., and Grudzinskas, G. (1995). (eds.) Clinical Obstetrics and Gynaecology, London. Springer
pp 96 — 97

Stanfield, P. Brueton, M. Chan, M., Parkins, M. and Waterston, T. (1978). Diseases of Children in the
Subtropics and Tropics: 4™ ed. Edward Arnold, Hodder and Stoughton. London pp 335 — 366.

Stroer, L.M. and Makarova, D.D. (1989). Biochemical Laboratory Methods. Churchill Co. Ltd Russia p 48.
Tabacco, A., Meiattini, F., Moda, E and Tarli, P. (1979). Simplified enzymatic/colorimetric serum urea Nitrogen
determination. Clinical Chemistry, 25: 336 — 337.

Tietz, N. W. (1999). Clinical guide to Laboratory tests: 3" ed. Saunders and Co.

Toigo, G., Aparicio, M., Attma, P.O., Cano, N; Cicanciaruso, B., Engel, B., Fougene, D., Heidland, A., Teplan,
V. and Wanner, C. (2000). Expert working Group Report on Nutrition in Adults Patients with Renal
insufficiency. Journal of Clinical Nutrition, 19(3): 197 — 207.

Torun, B. and Chew, F. (1994). Protein Energy Malnutrition. In Shils,M. E.,Olsen, J. A and Shike, M. eds,
Modern Nutrition in Health and Diseases 8" ed. Vol 1 Williams and Wilkins Phil. U.S.A. pp 950 — 974.

Trowell, H. C., Davies, J. N. P. and Dean, R. F. A. (1954). Kwashiorkor. London.

Tuttle, S. (1983). Trace Elements Requirements During Pregnancy. In, Campbell, D.M. and Gillmer, M.D.G.
eds, Nutrition in Pregnancy. Royal College of Gynaecologists. London. Pp.47 — 54.

Viteri, F. E. (1981). Primary Protein Energy Malnutrition: Clinical, Biochemical and Metabolic changes. In,
Suskind, R.M. eds. Textbook of Paediatric Nutrition. Raven Press New York.

Wall, L. L. (1998) Dead mothers and injured wives: The social context of maternal morbidity and mortality
among the Hausas of Northern Nigeria. Study of Family Planning, 29: 341 — 359.

Wellcom Trust Working Party. (1970). 50™ Centile of Havard Standard. Lancet, 2: 302.

World Health Organization (WHO). (1974). Handbook of Nutritional Requirements. WHO. Geneva.

World Health Organization (WHO) (1988). Technical Report Series, 768: 15

World Health Organization (WHO). (1997). The world Health Report 1997: conquering suffering, enriching
Humanity. WHO. Geneva.

World Health Organization (WHO). (1998). Regional Health Report 1998: Focus on Women. New Delhi, WHO
Regional Office for South East Asia.

World Health Organization (WHO). (1999). Health Situation in the South East Asia Region 1994-1997. New
Delhi, WHO Regional Office for South-East Asia

World Health Organization (WHO) (2001). Women’s Health Status — Protein Energy Malnutrition and
Micronutrient deficiencies. (WHO/SEARO) WHO — South-East Asia Regional Office for South-East Asia.
Available from: p.//w3.whosea.org/women/chap4ref.htm.

World Health Organization (2002). World Health Report, Geneva: The Organization, 2002.

Young, D. S. (1995). Effect of Drug on Clinical Laboratory Tests. 4™ ed. AACC Press.

56



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

