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Abstract
Serum studies in 90 randomly selected lactating women of three socioeconomic (low, middle and high) and age (below 25,
26-32 and above 33 years) groups of Faisalabad, Pakistan, revealed an overall concentration of β-carotene and vitamin-A
to be 170.12±88.64 and 54.72±22.69 mg/100 mL, respectively. The β-carotene and vitamin-A showed non-significant
difference between socioeconomic and age groups, however, β-carotene was relatively higher in young women and
those belonging to higher socioeconomic group, whereas vitamin-A was relatively higher in old women and those belonging
to meddle socioeconomic group. The serum total proteins, albumin, globulins and A:G ratio during present study was
5.48±1.24 g/100 mL, 2.82±1.27 g mLG1, 2.68±1.44 g mLG1 and 1.66±1.78 g/100 mL, respectively, The total proteins and
albumin showed non-significant difference between socioeconomic and age groups while globulins and A:G ratio revealed
higher (p<0.05) values in high and middle socioeconomic groups, respectively.
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post deliver. In each case 5 mL blood was collected and
serum was separated and stored in coloured glass bottles at
4°C for overnight. The sampling was done during the
months of June and July. These women were divided into
three socioeconomic groups (low, middle and high), each
comprising 30 women on the basis of monthly income.
Each socioeconomic group was further divided into three
age groups, (women below 25, 26-32 and above 33 years of
age).
Different parameters included for this study were,
determination of vitamin-A, β-carotene, total proteins,
albumin, globulins and A:G ratio. The estimation of
vitamin-A and β-carotene in serum was made by
trifluoroacetic acid (TFA) method as described by
Neeld and Pearson (1963). The serum total proteins were
determined following the method of Oser (1976) and
albumin was determined following the method of
Varley et al. (1980). The globulins were measured by
subtracting albumin from total proteins. The data thus
obtained on these parameters was analyzed by one way to
two way analysis of variance and means were compared by
using Tukey’s confidence interval test. correlation
coefficients were also obtained by using Minitab (10.2)
computer software package on personal computer
(Anonymous, 1994).

Introduction
Vitamin-A in women under 40 years of age is less in plasma
than in men of similar age or in women over 40 years
(Alouane et al., 1988). However its level during pregnancy
is significantly higher in vitamin supplemented group
(Villard and Bates, 1987) and decreases during pregnancy
and reaches to those of non-pregnant women at postpartum
period (Bates, 1983; Willingford and Underwood, 1986;
Panth et al., 1990). The immunoglobulin studies have shown
low concentrations in children with low intake of vitamin-A
(Vobecky et al., 1986). The concentration of total proteins,
albumin and retinol binding protein is also reported to
the significantly lower in protein energy malnutrition
(Burri et al., 1990). The studies in infants have shown
significant correlation of retinol with total proteins and
albumin (Mejia and Arroyave, 1983). The information on
different parameters viz values of β-carotene, vitamin-A,
total proteins, albumin, globulins and A:G ratio in serum
of lactating women of Faisalabad, Pakistan is scarce.
Therefore, the present study was planned with the following
objectives:
1) To find out the levels of above-mentioned parameters in
blood within 24 h of delivery in women of different age
and socioeconomic groups
2) To find out any relation of vitamin-A, β-carotene,
albumin and globulins
3) To have basic data on serum vitamin-A level in women
within 24 h of delivery which could be useful for further
studies

Result and Discussion
β-carotene and vitamin-A
The overall mean serum β-carotene during present study
(Table 1) showed slightly higher concentration
(170.12±88.64 µg/100 mL) as compared with values
reported for lactating (137.1 µg/100 mL, Newman, 1994)
and pregnant women (120.4-140.2 µg/100 mL;

Materials and Methods
Blood samples were collected from 90 women admitted
in various hospitals of Faisalabad, Pakistan, within 24 h
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Table 1: Comparison (means±S.D.) of serum β-carotene and vitamin-A between women of different Age and socioeconomic
groups
Age groups (years)
Socioeconomic
-----------------------------------------------------------------------------Group
Below 25
26-32
33 & above
Total
β-Carotene (µg/100 mL)
Low
152.13±57.25
Middle
200.07±108.41
High
251.50±132.51a
Total
201.23±108.70a

153.46±67.98
135.65±64.55
195.36±77.96ab
161.49±72.54ab

122.56±55.00B
214.22±75.48A
106.08±35.11Bb
147.26±73.69b

Vitamin-A (µg/100 mL)
50.19±26.12
59.41±12.93AB
Low
39.48±25.41B
ABab
b
48.03±10.69
75.48±29.85Aa
Middle
56.85±22.01
Aa
ab
52.14±15.97
44.91±17.81Bb
High
65.97±21.01
Total
54.11±24.75
50.12±18.14
59.93±24.25
Values in each column with different capital letters are statistically significant at p<0.05
Values in each row with different small letters are statistically significant at p<0.05

142.72±60.01
183.31±88.98
184.31±106.90
170.12±88.64

49.70±23.07
60.12±24.45
54.34±19.84
54.72±22.69

Table 2: Comparison (means±S.D.) of serum total proteins and fractions (g/100 mL) between women of different age and
socioeconomic groups
Age groups (years)
Socioeconomic
--------------------------------------------------------------------------Group
Below 25
26-32
33 & above
Total
TOTAL PROTEINS (g/100 mL)
Low
5.36±1.28
Middle
5.15±1.26
High
5.96±1.68
Total
5.49±1.41

5.22±0.98
5.64±1.04
55.65±1.21
5.50±1.06

6.16±1.50A
4.76±1.04B
5.40±0.79AB
5.44±1.25

5.58±1.30
5.18±1.14
5.67±1.25
5.48±1.24

SERUM ALBUMIN (g/100 mL)
Low
2.64±0.51
Middle
3.28±1.14
High
3.36±1.93
Total
3.09±1.32

2.52±1.24
2.64±1.45
2.32±1.24
2.50±1.18

3.31±1.20A
3.35±0.72A
1.97±1.35B
2.88±1.26

2.82±1.06
3.09±1.04
2.55±1.60
2.82±1.27

SERUM GLOBULINS (g/100 mL)
Low
2.73±1.27
Middle
1.87±0.75b
High
2.60±0.96
Total
2.40±1.05

2.70±1.64
3.00±1.51a
3.33±1.77
3.01±1.61

2.85±1.01A
1.41±0.80Bb
3.43±1.86A
2.56±1.53

2.76±1.29AB
2.09±1.24B
3.21±1.57A
2.66±1.42

ALBUMIN:GLOBULIN RATIO
1.38±0.93B
Low
1.29±0.94
1.48±1.06
1.37±0.87B
ab
b
Aa
Middle
1.98±1.00
1.31±1.02
3.89±3.74
2.39±2.49A
B
High
1.74±1.97
1.06±0.80
1.03±1.13
1.28±1.38B
Total
1.67±1.37
1.28±0.95
2.10±2.58
1.68±1.78
Values for albumin and globulins in each column with different capital letters and in each row with different small letters are
statistically significant at p<0.01
Values for total proteins and albumin:globulin ratio in each column with different capital letters and in each row and different
small letters are statistically significant at p<0.05
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Sharma et al., 1986). This indicates that serum β-carotene
increases at the time of parturition, which may be due to the
fact that pregnant women, especially during last trimester
take carotenoids as supplement (Khan, 1977). Panth et al.
(1990) reported increase in β-carotene concentration during
pregnancy but fall during first 3-6 week of parturition. The
socioeconomic and age groups did not reveal significant
difference in β-carotene (Table 1), however, it showed
decrease with age (r = -0.248) but increase with family
income (r = 0.193). Olson (1990) also reported that
carotenoids concentration is dependent on ingested diet and
later is related with family income. The β-carotene showed
positive correlation with albumin (r = 0.305) and total
proteins (r = 0.031) but negative with globulins (r = !0.245).
The vitamin-A
concentration
was almost same
(54.72±22.69 µg/100 mL) as reported for lactating women of
developing countries (58 µg/100 mL; Newman, 1994) and
was above than the lower cut off point, i.e., 20 µg/100 mL
and also from marginal range, i.e., 20-30 µg/100 mL
(Panth et al., 1990). It was, however, slightly lower than
reported for lactating women which compared well with the
findings of Panth et al. (1990). The present findings
showed no deficiency of vitamin-A within 24 h post
parturition, as reported in association with child death in
Pakistan (Franken, 1974). This could be attributed to the
ample availability of mangoes during June and July.
Bates et al. (1984) reported that mangoes contribute
significantly to the serum retinol level in pregnant and
lactating women. It may also be due to oral use of vitamin-A
tablets which may have increased from previous observation
by Khan (1977) who reported that 78% of the pregnant
females in Pakistan consume less than 70% of recommended
daily allowance of vitamin-A. The age and socioeconomic
groups revealed non-significant difference in vitamin-A
concentration (Table 1), however, it showed increase
with age (r = 0.105) and family income (r = 0.084). The
β-carotene, however, decreased with age. Panth et al. (1990)
also reported that effect of parturition on serum carotene
appeared to be opposite to that of retinol. The increase with
age in vitamin-A has also been reported by
Tanumihardjo et al. (1994). The vitamin-A showed a low
positive correlation with β-carotene (r = 0.135) and albumin
(r = 0.065) but negative with total proteins (r = !0.187) and
globulins (r = !0.220). Tarwotjo et al. (1982) reported that
plasma carotene not necessarily provide a good index of
vitamin-A status.
Serum Proteins
The total serum proteins during present study (Table 2)
revealed lower values (5.48±1.24 g/100 mL) within 24 hours
post parturition than reported for normal healthy
women (6.0-8.0 g/100 mL, Bennington et al., 1970;
5.8-7.8 g/100 mL, Davidson, 1979). Total proteins is lower
in pregnancy, lactation (Kaneko and Cornelius, 1970) as
compared to those of non-pregnant levels. This could be due
to failure to meet the increased demand during
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pregnancy and lactation. Serum proteins showed a relative
decrease (r = !0.017) with age at postpartum, but these
generally increases with age in healthy non-pregnant women
(Dimopoullos, 1970). This decrease may be due to lower
potential to synthesize new proteins during old age to meet
the increased demand. The socioeconomic groups also
revealed non-significant difference in total proteins (Table
2), however, these showed relative increase with family
income (r = 0.029). It appears that dietary proteins has direct
effect on serum proteins level. Burri et al. (1990) and Chang
(1990) reported low serum proteins in protein energy
malnutrition.
The albumin showed low values (2.82±1.27 g/100 mL)
compared with normal values in healthy human (4.0-5.0
g/100 mL, Bennington et al., 1970; 3.5-5.6 g/100 mL,
Davidson, 1979). The albumin significantly contributes
in the increase or decrease in total proteins level
(Benjamin, 1978), and was also indicative from a higher
correlation coefficient (r = 0.354) during the present study.
The albumin decreases at the time of pregnancy
(Dimopoullos, 1970) and may be at parturition (present
study). The negative correlation of total proteins (r = !0.070)
and albumin (r = !0.017) with age indicates that decrease in
proteins is due to decrease in albumin.
The globulins (Table 2) were (2.66±1.42 g/100 mL) within
normal range as reported for humans (1.6-3.1 g/100 mL,
Davidson, 1979; 2-3.6 g/100 mL, Murray et al., 1996). These
reported to decrease rarely, because decrease in an individual
fraction of globulins leads to simultaneous increase in other
globulins (Coles, 1980). The age revealed non-significant
difference in globulins but these relatively increased with
advanced age (r = 0.047) as has also been reported by
Dimopoullos (1970). However, globulin was higher (p<0.01)
is high socioeconomic group and also contributed
significantly to increase in the levels of total proteins (r =
0.555) similar to albumin (r = 0.354).
The albumin:globulin (A:G) ratio was (1.68±1.78) higher
than 1.5 as reported for human (Cornelius, 1970) and highly
correlated with albumin (r = 0.529) which is responsible for
higher A:G ratio. The later showed significantly (p<0.05)
higher levels in women of middle compared with other
socioeconomic groups. The A:G ratio revealed nonsignificant difference between age groups (Table 2),
however, it was relatively higher in women above 33 years
of age, but was less than 1.5 in women of 26-32 years of age.
The increasing age has a positive correlation with A:G ratio
(r = 0.098) and globulins (r = 0.047) but negative with
albumin (r = !0.070). This indicates that although albumin
in old age declines to some extent while the globulins
otherwise, but the decline in albumin is not marked and still
contribute to higher A:G ratio in old women.
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