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ABSTRACT

Serum studies in 153 randomly selected lactating women and their neonates having different socio—economic status, monthly income and age
groups were conducted. The results revealed an overall concentration of serum total proteins, albumin, globulin and A:G ratio to be 5.3 vs
5.26 g/dL, 3.18 vs 3.14 g/dL, 2.16 vs 2.11 g/dL and 1.52 vs 1.55, respectively. The total proteins, albumin, globulin and A/G ratio showed
non-significant difference between age groups while they showed significant differences between low and high socio—economic status (SES)
groups except for A/G ratio which revealed significantly higher values in middle SES group. Co-relations of serum total proteins, albumin and
globulin in mothers and neonates were found positive and significant. However, these were found to be non-significant in case of A:G ratio

except for serum albumin.
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INTRODUCTION

Measurement of serum proteins and fractions reflects
the nutritional and health status. Plasma proteins function in
the transport of certain substances, maintenance of colloidal
osmotic pressure, pH and electrolyte balance.

Blood parameters of neonates are affected by their
mothers and serum total protein, albumin and globulin in
mother and new born are positively and significantly
correlated (Ladipo et al, 1978; Ahmed & Gilani, 1988;
Ibrahim et al., 1989).

The information on serum total protein and fractions in
mothers as well as the newborns has not been studied
thoroughly in Pakistan. The present study was, therefore,
carried out to investigate the serum total proteins status of
mothers and their neonates and to study the correlation
among different blood parameters.

MATERIALS AND METHODS

The study involved 153 women and their neonates
delivered in various hospitals of Faisalabad, Pakistan.
Blood samples were collected from peripheral veins of the
mothers within 48 h of the delivery. A sample of cord blood
was obtained from the neonates in a syringe, removing the
needle before drawl. The blood was allowed to clot to get
serum, which was transferred to a dry, coloured and
stoppered vial and stored at -20°C. The sampling was done
during the May-August.

Different parameters included for this study were,
determination of total proteins, albumin, globulin and A:G
ratio. Serum total proteins were determined following the
method described by Oser (1976); whereas, serum albumin
was determined by the method of Varley et al. (1980).
Globulin was calculated by difference, subtracting albumin
from total protein. The data thus obtained on these

parameters were subjected to GLM by using Minitab
computer software package. The means were compared by
Tukey’s test for confidence interval by using one way
analysis of variance by using same statistical package.
Correlation coefficients among different parameters were
also worked out by using Minitab (10.2) computer software
package (Anonymous, 1994).

RESULTS AND DISCUSSION

Serum proteins. The serum total proteins levels
determined within 48 h in mothers during the present study
ranged from 3.81 to 7.51g/dL. The levels reported for
normal healthy women are 6.0-8.0 g/dL (Benington et al.,
1970), 5.8-7.8 g/dL (Passmore & Eastwood, 1979), 7.38
g/dL (Hashmi et al., 1992) and 7.66-7.97 g/dL (Aziz et al.,
1988). The variations in plasma proteins are indicative of a
condition that alters the tissues responsible for the balance
between protein synthesis and catabolism or mechanical loss
(Dimopollous, 1970). In the present study, significantly low
levels of serum total protein were observed in 64% of
mothers. Benjamin (1978) also reported low serum total
protein  concentrations  during pregnancy. Lower
concentration of serum total protein can be attributed to the
stress of pregnancy, especially at parturition. The other
possibility could be consumption of low quality proteins
(Garg et al, 1988). Serum total protein level is directly
related to the quality and quantity of dietary proteins
(Flodin, 1953). It has been reported to decline under the
state of malnutrition (Halliday, 1966; Henry, 1965) and
lactation.

Serum total protein levels (Table I) were slightly
higher in newborn than in mothers (5.3 vs 5.26 g/dL).
Oberman et al. (1956) reported that when total serum
proteins of individual pairs were compared, the maternal
values were higher in 15, the newborn values in six and



SERUM PROTEIN STATUS IN WOMEN AND NEONATES / Int. J. Agri. Biol., Vol. 3, No. 4, 2001

almost equal in three pairs. Ladipo et al. (1978) also
reported that the maternal total proteins were more than the
cord serum total proteins, but not to significant levels.

Table I. Mean serum total protein levels (g/dL) in
mothers of different ages and socio—economic status and
of neonates

of different ages and socio—economic status and of
neonates

SES Age Overall

group mean+SE

Below 25 26-32 33 and above
years years years

Mothers
Low 4.60c 4.94bc 5.33ab 4.96+0.51B
Middle 5.37ab 4.54¢ 5.06bc 4.99+0.82B
High 5.77a 5.89a 5.82a 5.83+0.36A
Overall 5.25+0.84  5.12+0.65 5.41+0.6 5.26+0.71
mean+SE
Neonates
Low 4.78¢ 5.01c 5.41bc 4.98+0.59B
Middle 5.61ab 4.60c 5.08bc 5.10+0.76B
High 5.86a 5.98a 5.99a 5.94+0.40A
Overall 5.42+0.80  5.20+0.68 5.49+0.71 5.37+0.05
mean+SE

SES Age Overall

group mean+SE

Below 25 26-32 33 and
years years above years

Mothers
Low 2.63¢c 2.94bc 3.15ab 2.91+£0.00B
Middle 3.30ab 2.95bc 3.39a 3.18+0.09AB
High 3.46a 3.53a 2.97bc 3.32+0.00A
Overall 3.13+0.52  3.14+041 3.14+0.37 3.144+0.42
mean+SE
Neonates
Low 2.67c 2.96¢ 3.17bc 2.93+0.09B
Middle 3.41ab 2.99bc 3.34ab 3.25+0.09A
High 3.49ab 3.56a 3.03bc 3.37+0.09A
Overall 3.19+0.52  3.18+0.41 3.18+0.37 3.18+0.43
mean+SE

Different capital letters on overall means for SES and small letters on means
of SES x age show significant (P<0.01) differences

The serum albumin concentration in mothers during
first 48 h of parturition ranged from 2.23-5.51. Bennington
et al. (1970), Passmore and Eastwood (1979) and Oberman
et al. (1956) reported serum albumin to range from 3.5 t05.6
g/dL in normal person. Lower serum albumin levels in
mothers at term (1.65 to 3.39 g/dL) were reported by
Oberman et al. (1956). Hypoalbuminemia has been reported
during pregnancy (Benjamin, 1978). The albumin
concentration decreases during pregnancy (Dimopoullos,
1970), due to increased protein catabolism under stress
condition (Benjamin, 1978). Lower serum albumin
concentrations were observed in 57% of mothers. The lower
level of albumin observed during the present study
positively correlates with the serum total protein levels. This
is due to the fact that the albumin concentration has a
significant contribution towards serum total proteins levels
(Benjamin, 1978). It was observed that mean serum
albumin levels were slightly higher in newborn than that in
mothers (3.18 vs 3.14 g/dL). Serum albumin has been
reported to be higher in infants than in their mothers at term
(Moore et al., 1949; Oberman et al., 1956). Similar findings
were reported by Knapp and Routh (1949).

The serum globulin concentration observed in mothers
during the present study (1.17-3.53 g/dL) tally with the
normal range of 1.7-3.53 g/dL reported by Passmore and
Eastwood (1979) and 2-3.6 g/dL by Harper (1993). The
serum total globulin seldom decreases, though an individual
fraction of globulin may decrease due to simultaneous
increase in other components (Coles, 1980). Like albumin,
mean serum globulin values (Table III) were also slightly
Table II. Mean serum albumin levels (g/dL) in mothers

Different capital letters on overall means for SES and small letters on means
of SES x age show significant (P<0.01) differences

higher in newborns than that of mothers (2.16 Vs 2.11
g/dL). Oberman et al. (1956) during a study with maternal-
newborn pairing reported higher maternal value in 10 pairs,
higher newborn value in eight pairs and no differences in six
pairs. It has also been reported that the globulin in newborn
infants, is often above the normal adult levels (Longsworth
et al., 1945; Knapp & Routh, 1949).

Table III. Mean serum globulin levels (g/dL) in mothers
of different ages and socio—economic status and of
neonates

SES Age Overall

group mean+SE

Below 25 26-32 33 and above
years years years

Mothers
Low 1.97¢c 2.00c 2.18bc 2.05+0.20B
Middle 2.06bc 1.59d 1.66cd 1.78+0.49B
High 2.31bc 2.36b 2.84a 2.51+0.41A
Overall 2.12+0.47  1.99+0.39 2.244+0.37 2.114+0.49
mean+SE
Neonates
Low 2.11bc 2.04bc 2.24bc 2.13+0.29B
Middle 2.20bc 1.61c 1.74c 1.86+0.50B
High 2.36b 2.42b 2.96a 2.58+0.45A
Overall 2.23+047  2.03+£0.40 2.314+0.63 2.16+0.56
mean+SE

395

Different capital letters on overall means for SES and small letters on means
of SES x age show significant (P<0.01) differences

The possible cause of higher newborn levels of serum
total protein, albumin and globulin observed during the
present study lies in the degree of permeability of the
placental membrane. The hormone somatomammotrophin
causes decreased insulin sensitivity and also decreased
utilization of glucose by the mother, hence making larger
quantities of glucose available to the foetus, thereby the
proteins are being spared from providing energy. The
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trophoblast cells lining the outer surface of the villi can also
actively absorb certain nutrients from the maternal blood in
the placenta. Thereby the measured amino-acid content of
foetal blood has been greater than that of maternal blood
(Guyton, 1989).

A:G ratio. The mean A:G ratio (Table IV) was slightly
higher in mothers than that of the neonates (1.55+£0.41 vs
1.5240.40). Mean A:G ratio of mothers was some what
similar to the ratio (> 1.5) reported by Cornelius (1970).
However, significantly high A:G ratios were observed in the
middle income group. This indicates higher proportions of
albumin due to increase in albumin or globulin and reflects
immunosupression.

Table IV. Mean serum albumin-globulin (A:G) ratio in
mothers of different ages and socio—economic status and
of neonates

SES Age group Overall

mean+SE
Below 25 26-32 33 and
years years above years

Mothers

Low 1.34c 1.47¢ 1.44c 1.42+0.10B

Middle 1.69bc 1.98ab 2.01la 1.89+0.55A

High 1.50c 1.49¢ 1.09d 1.36+0.29B

Overall 1.51£0.26 1.64+0.41 1.51+0.57 1.55+0.41

mean+SE

Neonates

Low 1.28¢ 1.45¢ 1.43¢ 1.39+£0.19B

Middle 1.62bc 1.94ab 1.95a 1.83+0.40A

High 1.48¢ 1.47c¢ 1.07d 1.34+0.34B

Overall 1.46+0.36  11.62+0.39 1.48+0.48 1.5240.40

mean+SE

Different capital letters on overall means for SES and small letters on means
of SES x age show significant (P<0.01) differences

CONCLUSIONS

In neonates: serum total protein, albumin and globulin
were slightly higher than that of their mothers. Serum total
proteins have shown a direct correlation with serum
albumin, globulin and A/G ratio. Low levels of serum total
protein at low SES are indicative of poor nutritional status.
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