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Abstract:

The serum level of calcium and inorganic phosphate in pregnancy is less well defined among
Black — Nigerians, than among Caucasians. This case — control study assessed the relation of
serum calcium and inorganic phosphate concentrations to pregnancy in Nigerian women.
Blood samples were collected by venepuncture technique from 128 pregnant women during
their first, second and third trimesters. A total of 72 non — pregnant women were recruited as
controls. Serum calcium and inorganic phosphate levels were determined.

Pregnant women had significantly lower serum levels of calcium and inorganic phosphate
compared to controls (P<0.000 and P<0.001) respectively. There was a statistically significant
progressive decrease in serum calcium and inorganic phosphate concentration from first
trimester to third trimester (P<0.000 and P<0.001) respectively. Serum calcium and inorganic
phosphate may be reduced during pregnancy due to inadequate dietary intake. The decrease in
serum calcium and inorganic phosphate levels parallels increase in gestational age. This may
result from mineral transfer from mother to developing fetus.
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Introduction: many substances in the maternal
There are contrasting views on the effect of blood? khastigir and Studd* have noted that
gestational age on serum calcium and there is an increased demand for calcium
inorganic phosphate levels'?. Calcium and and inorganic phosphate for fetal
inorganic phosphate are macronutrients, development during pregnancy. A direct
and are very essential for bone formation in linear relationship has been established
fetus. In pregnancy, the very high between daily dietary intake of calcium and
circulatory concentrations of estrogen and serum calcium  concentration®.  The
progesterone alter the concentration of menstrual cycle is associated with
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hormonal and physiological changes in the
female body. Reports on serum calcium
level in pregnancy are unclear. There is
inadequate information on the effect of
pregnancy on Black—Nigerian women.
Hence this study was designed to examine
and address this gap in knowledge.

Materials and Methods:

Study Area: Calabar is the Capital of Cross
Rivers State, which is among the 36 states
in Nigeria. It is located in the Eastern
Nigeria, and has one teaching hospital, one
general hospital and several private
hospitals.

Subjects: Two hundred women in first
trimester pregnancy attending antenatal
clinic at University of Calabar Teaching
Hospital and two private hospitals were
randomly selected for this study. Only 128
subjects were effectively followed up till
third trimester. Majority of the subjects
were indigenous to Calabar and its
environs. Seventy-two (72) nulliparous
non-pregnant women were selected as
controls, after being subjected to pregnancy
test to ensure that they were not pregnant.
Both pregnant and non- pregnant groups
were age — matched (20 —30 years).
Questionnaire forms were used to evaluate
the dietary intake and socio-economic
status of the subjects.

Collection of Blood Samples: By
venopuncture technique, fasting blood
samples was collected from each pregnant
subject during her first, second and third
trimester. Blood samples were also
collected from the control group. All
samples were blindly coded. Serum
samples were separated into aliquots and
were analyzed for calcium and inorganic
phosphate within 24 hours of storage at —
40°C.

Method: Serum calcium and inorganic
phosphate were determined using the CPC

photometric method of Gitelman® and
photometric method of Gamst et.al.,’
respectively, employing chemical Kkits
supplied by Human (Human Diagnostica,
Germany). Humatrol quality control
sample (Human Diagnostica, Germany)
was used for quality assessment. The
control was included in each batch of the
analysis.

Statistical Analysis: The data collated was
analyzed using SAS software (Cary, North
Carolina)8. The students’ t — test and
Analysis of variance (ANOVA) were used
to determine the level of significance. Inter
and intra — group comparison were made.
Values were taken to be significant when
P< 0.05.

Results:

Table 1,2 and 3 show the results obtained
from this study.

Pregnant women Vs controls: The mean
serum levels of calcium and inorganic
phosphate in pregnant women were
significantly lower than in non — pregnant
women (P< 0.000 and P<0.001)
respectively (Table 1).

First, second Vs third trimester: There was
statistically significant progressive
decrease in mean serum calcium and
inorganic phosphate levels in first, second
and third trimester (P<0.000 and P<0.001)
respectively (Table 2).

Dietary intake and socio-economic status:
Only 3.9% of the pregnant women took
calcium/phosphorus supplements. Non of
the Low class  subjects  took
calcium/phosphorus supplements. About
90.6% of the total pregnant women eat local
vegetables on daily bases. There was low
intake of dairy diets in the low class. Also
47.6% used multivitamins/iron
supplements.

Table 1: Serum Calcium and Inorganic Phosphate Levels in Pregnant women and controls.
Pregnant Women | control t p

Serum Calcium (mmol/L)
Serum Inorganic phosphate (mmol/L)

1.53+0.53
1.04+0.14
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2.20+ 0.3 6.48 | <0.000
1.26+0.13 5.53 | <0.001
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n=128
Values are mean + SD.

n=72

Table 2: Serum Calcium and Inorganic Phosphate Levels in First Trimester, Second Trimester

and Third Trimester pregnancy.

First Trimester Se_c ond Third Trimester |F P
Trimester
Serum Calcium (mmol/L) 1.86+0.46 1.75+0.39 1.09+0.39 11.36 |<0.000
Serum  Inorganic  Phosphate ; o, 5 1.02+0.20 0.83+0.24 7.87 <0.001
(mmol/L)
n=128 n=128 n=128

Values are mean + SD

Table 3: Dietary intake and socio-economic status

High class n(%) [Middle class n(%) |Low class n(%) |Total n(%)

Dairy products 12(9.4) 19(14.8) 18(14.1) 49(38.3)
Local vegetables 11(8.6) 25(119.%) 80(62.5) 116(90.6)
Calcium/phosphate Supplement |2(11.6) 3(2.3) 0(0.0) 5(3.9)
Multivitamins/Iron Supplements 12(9.4) 22(117.1) 27(21.1) 61(47.6)
n(%) 14(10.9) 28(21.9) 86(67.2) 128(100.0)
Discussion: 80% of the transfer occurs during the third

Serum calcium and inorganic phosphate
concentrations may vary depending on the
physiological, biochemical and
pathological variations®. In the present
study, there was significant decrease in
serum calcium and inorganic phosphate
levels in pregnant women, when compared
with the non — pregnant women. This may
be as a result of their utilization for fetal
growth #°19_ Significant decreases in serum
calcium and inorganic phosphate levels
with increase in gestational age was
observed in this study. The decrease in
serum calcium and inorganic phosphate
levels was highly significant in the third
trimester, when compared to the first and
second trimester respectively. Olatunbosun
et.al.,> had earlier observed a significant
reduction in serum concentrations of
inorganic phosphate and magnesium during
the third trimester.

The significant reduction we observed in
serum total calcium and inorganic
phosphate in the present study could be as a
result of mineral transfer from maternal
circulation to the developing fetus. About
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trimester'!. Muller et.al.,*? also noted that
calcium level increases in the fetus with
increase in gestational age!. However our
observation in this study contrast with a
previous report that maternal serum
calcium does not vary with increase in
gestational age!, and that there is increase
in serum calcium in pregnant women
compared to non — pregnant controls®®. It
should be noted that the previous
observations were made in first world
(advanced) countries. Assessment of
dietary intake in this study by questionnaire
revealed that only 38.3% of the pregnant
women eat dairy products (rich in calcium
/phosphorus) regularly, while barely 3.9%
use calcium/phosphorus  supplements.
Oguntola and Akinyele ¥ had earlier
reported a low dietary intake of calcium
(compared to the recommended daily
allowance) by Nigerian adolescents during
the third trimester.

Also, data collation in the present study
show that majority (90.6%) of the pregnant
women eat the local vegetables on regular
bases. In Calabar and its environs,
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indigenous pregnant women indulge in
culture oriented habitual dietary intake of
their local vegetables like cucumber,
spinach, water-leaf and ukazi leaves (used
for afan soup preparation). These
vegetables contain a lot of oxalates and
fibres!. Oxalates form insoluble calcium
oxalates with dietary calcium which are
eventually excreted in the faeces!®. There is
a direct linear relationship between dietary
intake of calcium and its serum
concentration®. This explains the low serum
calcium level observed in pregnant women
in this present study. This corroborates an
earlier report that as the gestational age
increases, pregnant teenagers in Northern
Nigeria appear to become calcium
deficient, without the expected increases in
serum parathyroid hormone levels!®. This
suggests that the low level of serum
calcium and inorganic phosphate reported
in the present study is not as a result of
hormonal (parathyroid hormone)
effects. But may be basically due to
inadequate dietary intake, poor absorption
and transfer from maternal circulation to
the developing fetus.

From this study, it could be concluded that
serum calcium and inorganic phosphate
levels might be reduced during pregnancy
because of insufficient dietary intake. The
decrease is directly proportional to increase
in gestational age.
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