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Summary: Pregnancy affects the physiology of the pregnant woman particularly the endocrine, cardiovascular and
the renal systems. This work was therefore set to ascertain the state of electrolytes in pregnancy and how it affects
blood pressure using multiparity as a factor. One hundred and twenty (120) women were used in this study. The
non-pregnant groups were the nulliparous (control) and grand multiparous women who have stopped gestation
(GMS) for at least five years. The pregnant groups were made up of 30 primigravidae (PG) and 30 grand
multiparous (GMP). The pregnant groups (PG and GMP) were further divided into first, second and third
trimesters. The subjects were aged matched with controls. Serum electrolytes (Na+, K+ and Cl-) were measured
using standard methods. The results show that there was no significant difference in the electrolyte composition
among the groups and between trimesters. There was also no significant difference in blood pressure among the
groups and between trimesters in the pregnant groups irrespective of parity. Multiparity therefore may not pose any
severe threat to health.
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Introduction
Pregnancy alters the physiology of the
pregnant woman. Pregnancy affects the endocrine
(Banaczek, 1995), cardiovascular (DHawan et al,
2005) and other systems especially the renal system
since it displays hypertrophy of functions, altered
homeostasis and haemodynamic leakage of some
substances as well as exaggerated response to posture
(Korda, 1987). Many nephrologists believe in the
possibility that prolonged period of increased single
nephron filtration as in grandmultiparity may exert
potentially damaging effect on the glomerulus
especially the hyperfiltration and increased
glomerular blood pressure (Hostetter et al, 1892).
In rats, multiparity increased the pressure
response to acute stress due in part to change in the
tone of splanchnic arterial vasculature (Dhanwan et
al, 2005). Repeated pregnancy induces a long term
reduction in splanchnic venous compliance and
augments splanchnic venous reactivity and
sympathetic tonic control of total body venous tone.
The ability of the venous system to accommodate
overload is therefore compromised. In patients with
diabetic nephropathy, there was more than 40%
chance of accelerated progression of the disease as a
result of pregnancy and about 40% of the women had
a permanent decline in glomerular filtration rate
(GFR) in association with pregnancy (Irfrans et al,

2004). Studies by Obembe et al (2003) found
increase in GFR in pregnancy irrespective of parity
with the greatest GFR recording in the 2nd trimester.
Expansion of the plasma volume is an important
factor in the observed changes.
Electrolyte
concentration and blood pressure may be affected as
well.
Pregnancy would be expected to waste K+
because pregnant women eat and excrete normal
quantities of Na+ yet have a high aldosterone and
other mineralocorticoids. This is in contrast to the
non pregnant subjects who are resistant to kaliuresis
provoked by combination of
exogenous
mineralocorticoids and a high sodium intake (Erlich
and Lindheimer, 1972). This is contrary to the
findings of Beausejour et al, (2003), that pregnant
rats could not handle Na+ load. The ability to
conserve K+ in the face of high concentration of
sodium may be due to high levels of progesterone
associated with pregnancy, a view that is not
accepted by all (Brown et al, 1986). MacDonald and
Good (1972) found a decreased K+ and Na+
concentrations from 10 – 20 weeks, in multiparous
but not in primagravidae with both showing
significant increase in K+ concentration between 28 –
37 weeks with no change in Na+ or Cl-. Green and
Halton (1987) found the handling of Na+, K+ and Clsame in pregnant conscious rats.
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Studies with pregnant hypertensive women did
not even show any relationship between severity of
the disease and electrolyte concentration and no
difference was found in biochemical tests of renal
efficiency between primigravidae and multiparous
pregnancies (Banaczek, 1995). It is in view of these
differences in findings on the handling of electrolytes
and their effect on blood pressure in pregnancy that
this work was carried out to ascertain the state of
electrolytes in pregnancy and how this affects their
blood pressure especially after several births.
Materials and methods
Subjects
A total of 120 women of 20 – 46 years were
used in this study. The choice was by random
sampling of women attending antenatal clinics within
Calabar metropolis. The control women were taken
randomly within the same age range. Medical cover
was provided by doctors who helped identify from
case notes pregnant from non pregnant groups. The
project was approved by the Medical Ethical
Committee of College of Medical Sciences,
University of Calabar, Nigeria.
Four groups of women were studied as
follows: nulliparous (control), primigravidae (PG)
pregnant, grandmultiparous pregnant (GMP), and
grandmultiparous non-pregnant (GMS) women with
no pregnancy for at least five years preceding
investigation. Each group consisted of 30 women.
Women with renal, cardiovascular and respiratory
disorders were excluded. The electrolytes and blood
pressure were determined as a measure of the fitness
of the renal system in handling pregnancy. The
pregnant and non-pregnant women were age
matched. Ages were taken from case notes of the
pregnant subjects and also by oral interview and were
considered to the nearest decade because the illiterate
subjects among them were not too sure of their ages.
Collection of blood samples
Blood samples were collected by standard
aseptic methods into sample bottles and allowed to
clot.
Serum was collected for analysis by
centrifuging at 2000 revolutions per minute (rpm) for
5 minutes. The serum collected was analyzed for
electrolyte level.
Determination of serum Na+, K+ and ClSodium and potassium ion levels in serum were
determined using a flame photometer (model 410C,
Petracourt Ltd, England) at a wavelength of 598 nm
and 769 nm for sodium and potassium ions
respectively. Chloride ion in serum was determined

by endpoint colorimetric titration following Kolthoft
et al (1967) method.
Measurement of blood pressure
Following a rest period of about 30 minutes in
the clinics, the systolic and diastolic pressures were
measured in each subject on the brachial artery using
the auscultatory method. Diastolic pressure was
determined as the disappearance of the Korotkoff’s
sound.
Statistical analysis
Data are presented as mean± standard error of
mean (SEM). Data obtained were subjected to
computerized statistical package for social science
(SPSS) computer software. A two-way analysis of
variance was performed on groups with trimesters
(PG and GMP) for comparison and a p value of <
0.05 was considered significant.
Results
Age
The mean ages for controls, primagravidae
(PG), grandmultiparous (GMP) pregnant and
grandmultiparous non pregnant (GMS) were 31.0 ±
1.02, 31.0 ± 1.20, 35.0 ± 1.09 and 36.0 ± 1.08 years
respectively.
The mean ages for the
grandmultiparous groups (GMP and GMS) were both
significantly higher than that for control and
primagravidae (P<0.05). There was however no
significant difference between control and
primagravidae or between grandmultiparous pregnant
and grandmultiparous non pregnant women.
Serum electrolytes
The serum electrolytes measured were Na+, K+
and Cl-. The mean serum concentration of Na+, K+
and Cl- in all the groups studied is as illustrated in
Fig. 1. There was no significant difference between
groups. There was no significant difference also
between the pregnant and non pregnant groups.
When the pregnant groups were compared (PG and
GMP), there was no significant difference between
trimesters or within trimesters in the same groups.
This is illustrated in Fig. 2.
Mean arterial pressures
The blood pressures for all the groups were
considered using their mean arterial pressures within
the groups and within the trimesters in the pregnant
groups. These are as illustrated in Fig. 3 and 4.
There was no significant difference between the
groups. There was also no significant difference
between trimesters in PG or GMP group or between
trimesters in the different pregnant groups compared.
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Fig. 1 Mean total serum electrolytes for the different experimental groups. PG =
primigravidae pregnant, GMP = grandmultiparous pregnant, GMS =
grandmultiparous non-pregnant.
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Fig. 2: Electrolyte concentration in the different experimental groups at different trimesters.
PG = primigravidae pregnant, GMP = grandmultiparous pregnant.

Discussion
In human, pregnancy is associated with many
physiological and morphological changes to suit the
needs of the growing foetus.
These changes
accompanying each pregnancy are feared to have
deleterious effects as the number of gestations
increase. The renal change which involves the
enlargement of the kidney (Sheeman and Lynch,
1973) is attributed to increase in the number of cells
during pregnancy. Glomerular filtration rate (GFR)
may be altered (Obembe et al, 2003). The hormonal

changes that take place during pregnancy may affect
the handling of electrolytes, volume expansion and
resultant vasodilation (Brenner et al, 1972). All of
these may invariably affect the cardiovascular system
(Dhawan et al, 2005) and by implication the blood
pressure.
The findings in the work did not show any
significant difference in electrolys (Na+, K+ and Cl-)
composition between the pregnant and non pregnant
groups neither was there any difference in electrolyte
composition between trimesters in the pregnant group
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(or different trimester within a pregnant group
irrespective of parity). These findings are in tandem
with those found in pregnant conscious rats (Green
and Halton, 1989), and by Banaczek (1995). There
was also no significant change in blood pressure
among the pregnant and non pregnant groups neither
was there any blood pressure change between the
pregnant groups (PG and GMP) irrespective of
parity. The electrolytes may have played a vital role
in maintaining the blood pressure.
Multiparity therefore may not lead to altered
electrolyte composition or increase in blood pressure.
All values fell within normal range. It can therefore
be concluded that even though each pregnancy may
be accompanied by physiological and morphological
changes, multiparity may have no cumulative
deleterious effect on electrolyte composition and
blood pressure.
MAP
100
90
80

Mean MAP (mmHg)

70
60
50
40
30
20
10
0

CONTROL

PG

GMP

GMS

Fig. 3: Comparison of mean arterial pressure in the
different experimental groups PG= primagravidae
pregnant, GMP = Grandmultiparous pregnant,
GMS = grandmultiparous non-pregnant.
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Fig. 4 : Comparison of mean arterial pressure between PG
(primigravidae pregnant) and GMP (grandmultiparous pregnant) at
first, second and third trimesters.
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