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ABSTRACT

Objective: To assess plasma atrial natriuretic peptide (ANP) level in pregnant and
preeclamptic women, and to evaluate the role of this hormone in the defense mechanism
&gainst body fluids and electrolytes disorders encountered under such physiological
and pathophysiological conditions.

Design: A case- series study.

Setting: Al - Batool Teaching Hospital for Gynecology and Obstetrics, Mosul, during the
period from December 2003 to September 2004.

Participants: Twenty five women with normal pregnancy (group | ), 25 pregnant women with
preeclampsia (group [l ) and 25 healthy non pregnant women (control group) were included in
ihis study.

Methods: Plasma ANP, serum creatinine, urea, sodium and potassium were measured in all
groups. unpaired -t—test was used to examine the difference in the mean of the studied
parameters between different groups. Pearson correlation was used to assess the relation
oetween different parameters within each group.

Results: The mean of plasma ANP level was significantly higher in group | (p<0.05) and group
I (p<0.0001) than that in the control group. Furthermore, the plasma ANP level was
significantly higher in group Il (p<0.0001) than that in group |. The mean of serum creatinine
and serum urea were significantly higher in group !! than that in groupl (p<0.005 and p<0.0001)
and control group (p<0.0001 and p<0.0001).

Conclusion: The results of this study indicate that plasma ANP leve! significantly increases
curing pregnancy especially among those who develop preeclampsia. Since ANP plays an
inportant role in the maintenance of body fluids and electrolytes homeostasis and blood
sressure regulation, estimation of plasma ANP level may be of value in better understanding
and management of pathophysiological conditions that challenge the body homeostatic
mechanisms during pregnancy.
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he major hemodynamic changes

induced by pregnancy include

reduction in systemic vascular
resistance and systemic blood pressure
leading to sodium and water retention and
blood volume expansion'” with subsequent
increase in cardiac output. Plasma volume
increases by 10 to 15 percent at 6 to 12
weeks of gestation and expands rapidly
until 30 to 34 weeks, after which there is
only a modest rise. The total gain at term
averages 1100 to 1600 ml and resuits in a
plasma volume which is, 30 to 50 percent
above that found in nonpregnant wornen®.
The gradual development of hypertension,
proteinuria, and edema in pregnancy is
most often due to preeclampsia,
particularly in a primigravida. Preeclampsia
occurs in approximately 6 to 8 percent of
all pregnancies worldwide, and
characterized by generalized vasospasm,
activation of the coagulation system, and
changes in several humoral and
autoregulatory systems related to body
fluid volume and blood pressure control®.
Atrial natriuretic peptide is known to have
natriuretic, diuretic, vasorelaxant properties
and may have antagonistic effects on the
renin-angiotensin  -aldosterone  system.
Thus, it is thought to participate in the
normal homeostatic mechanisms that
maintain the composition and volume of the
body fluids“.

The aim of this study was to determine
the rate of increment in the plasma level of
ANP in  normal pregnancy and in
preeclampsia, and to evaluate the role of
this hormone in the defense mechanism
against body fluids and electrolytes
disorders  encountered under  such
physiological and pathophysiological
conditions,
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SUBJECTS, MATERIALS
AND METHODS

The study included 25 women with normal
pregnancy (group 1), their age ranged from
18 - 40 years with a mean + SD of (26.72
t 8.15) and 25 preeclamptic pregnant
women (group 1), their age ranged from
17-39 years ( 25.60 *7.95) in their third
trimesters. All were selected from those
who attend outpatient clinics of Al - Batoo!
Teaching Hospital for Gynecology and
Obstetrics, Mosul, for their periodic
pregnancy examinations, during the period
from December 2003 to September 2004.
All women included in the study had no
evidence of renal and for cardiovascular
disorders. Since hypertension in the third
frimester is defined as a blood pressure of
140/85 mmHg or greater that is sustained
during repeated measurements for 6
hours!®, all selected preeclamptic women
had blood pressures 2140/85 mmHg,
associated with proteinuria and edema.
The study also included 25 apparently
healthy non pregnant women as control
group. Their age ranged from 15 - 38
years, with a mean t SD of (24.5 + 6.11).
Ten ml of venous blood was obtained
from a suitable forearm vein. Five ml of the
sample was collected in a heparinized tube
and immediately placed in ice for the
measurement of the plasma ANP level.
The other 5 ml was placed in plain tube for
the measurement of serum creatinine,
urea, sodium and potassium levels. Both
tubes were centrifuged within 30 minutes,
the plasma and serum then separated and
kept frozen in capped plastic tubes at
(-20C) untit analysis. Plasma ANP
concentration was determined by Enzyme
Linked ImmunoSorbent Assay ( ELISA )
utilising kit provided by DRG
International Inc., USA. (Cat. No. : Eia-
1524). Serum creatinine was measured
manually by Jaffe end point method® using

2



Annals of the College of Medicine, Mosul

Vol. 31 No. 1, 2005

kit from Randox colorimetric (with
deproteinization). Serum urea
concentration was determined

enzymatically. In an alkaline medium, the
ammonium ions react with the phenol and
hypochlorite to form a green colored
indophenol®. Serum sodium and
potassium levels were measured by flame
photometer (Corning 400 England)“o).
Statistical analysis was performed using
unpaired-t-test to assess the differences in
the mean of plasma ANP, serum
creatinine, urea, sodium and potassium
level between different groups. Pearson
correlation coefficient test was used to
study the relation between the different
studied parameters within each patient
group. All values were expressed as mean

+ SD.

RESULTS

The mean = SD of plasma ANP, serum
creatinine, urea, sodium and potassium of
group |, group 1l and control group are
shown in Table 1. The mean of plasma
ANP level was significantly higher in groupl
(p<0.05) and group I! (p<0.0001) than that
in control group. Furthermore, the plasma
ANP leve! was significantly higher in group
Il (p<0.0001) than that in group I, (Fig 1).
The means of serum creatinine and serum
urea were significantly higher in group Il
than those in groupi (p<0.005 and
p<0.0001) and control group (p<0.0001
and p <0.0001) respectively. There was no
correlation between plasma ANP level and
serum creatinine nor between plasma
ANP level and serum urea both in group |
and group . There were no significant
differences in  serum sodium and
potassium concentration between group |
and group I themselves nor between these
groups and the control group.

Table (1): The mean + SD of plasma ANP, serum creatinine, urea, sodium and potassium
of group |, group Il and control group.

Mean = S.D.

Parameters Control group, N = 25 Groupl, N= 25 Group Il, N=25
Plasma ANP 34.84 +5.52 39.08 +4.98 49,96 + 10.09
pg/mi AB P<0.0001
Serum creatinine 84.48 + 8.94 88.96 + 7.28 [ 99.80 + 15.22
gmoli B p<0.005
Serum urea 4.44 + 0.62 464 £ 073 | 6.14 £ 0.96
mmol? B P<0.0001
Serum sodium 138.16 t 2.15 137.28 +2.38 [ 136.88 + 2.18
Serum potassium 3.82 + 0.16 378 £ 0.21 [372x023
mmoi/l NS NS

A : significantly higher in group! from respective values in contro! group.
B : significantly higher in groupl!l from respective values in control group.
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Figure (1): The mean + SD of plasma ANP in group!, group Il and conirol group.
(A: significantly higher in groupl from respective values in control group, B:
significantly higher in group Il from respective values in control group, C:
significantly higher in group Il from respective values in group! ).
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DISSCUSSION

Pregnancy is associated with a variety of
maternal hemodynamic changes, which
are compensatory in nature. The majority
of these changes are triggered by systemic
vasodilatation which resuits in reduction of
plasma volume and stimulation of renin-
angiotensin-aldosterone  system activity
with subsequent water and sodium
retention. In normal pregnancy there is
approximately 50% increase in the total
extracellular fluid and blood volumes,
which are the results of about (700-1000)
mmol sodium retention®. Many studies
have documented relative hypovolemia in
preeclampsia in comparison with normal
pregnancym’. Accordingly, preeclamptic
pregnants have always had a sense of
reduced plasma volume; this will i nitiate a
number of compensatory mechanisms to
counteract the intravascular volume
contraction leading to extra sodium and
water retention in preeclampsial’™. The
results of this study showed a significantly
higher plasma ANP level in group | and
group Il in comparison with control group (
p<0.05 and p<0.0001). Furthermore, the
plasma ANP level in group Il was
significantly higher than that in group |
(p<0.0001). Increased blood volume during
normal pregnancy as well as in
preeclamptic women represents an ideal
model! for increase of intra-atrial pressure
which leads to stretching of the atrial wall
and subsequent release of ANP by atrial
myocyte''. In addition to this mechanism a
transplacental crossing of ANP secreted by
fetal heart and placenta, might be, at least
in part responsible for the hi?h ANP level
observed in preeclampsia“”. Plasma
creatinine and plasma urea levels in group
Il were significantly higher than those in
group | (p<0.005 and p<0.0001) and
control group (p<0.0001 and p<0.001)
respectively. These changes are probably
due to decreased glomerular filtration rate
with subsequent creatinine and urea
retention’. The results of this study
indicate that an early detection of
abnormally high levels of plasma ANP in
pregnant women may be an indirect
indicator of body fluids and electrolytes
imbalance and a possible predictor of
preeclampsia during pregnancy.
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