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ABSTRACT
Preeclampsia is a major determinant of fetal and maternal morbidity and mortality and is a systemic disorder of pregnancy
characterized by various manifestations of organ dysfunction, chief among them hypertension and proteinuria. Samples
were collected from 25 preeclamptic women with preterm and 20 normotensive women in the third trimester of pregnancy
(>27 weeks) with an age range of 19-46 years for preeclamptic patients compared to 20-41 years for control subjects.
Measurements showed great difference with high statistical significance. Preeclamptic patients had significantly higher
systolic and diastolic blood pressure measurements , Systolic blood pressure (mmHg) Mean ± Standard deviation 153.2 ±
11.4 the mean of preeclamptic women and 122 ± 4.2 for normotensive and Diastolic blood pressure (mmHg) Mean ±
Standard deviation 91.6 ± 9.0.4the mean of preeclamptic women and 79 ± 3.2for normotensive . There was great statistical
discrepancy in renal function tests between the two studied groups. Preeclamptic patients had significantly higher levels of
all three renal function tests. Some had blood urea and serum Creatinine levels above normal limits, Blood urea Mean ±
Standard deviation52.9 ± 6.6 while normotensive is 28.1 ± 6.5, the Serum Creatinine Mean ± Standard deviation 1.8 ± 0.28
while normotensive is 0.7 ± 0.14 and the Serum uric acid Mean ± Standard deviation 7.6 ± 0.78 while normotensive is 3.9 ±
0.91. The present study show significantly decreased p<0.05) in level of Uromodulin in the serum of preeclamptic women
with preterm theMean ± Standard deviation 15.8 ± 5.2 for preeclamptic women while the normotensive Mean ± Standard
deviation is 19.9 ± 1.5, and In preeclamptic patients, correlation studies of uromodulin withB. urea had weak positive
correlation the value is 0.223, and S. creatinine also had Weak +ve revealed directly relations the value is 0.258 and in Uric
acid was Weak negative.
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INTRODUCTION

Preeclampsia (PE) is defined as new-onset hypertension
after 20 weeks of gestation that is associated with
evidence of maternal organ or uteroplacental dysfunction,
as well as proteinuria [1]. PE can rapidly deteriorate into a
serious complication, which may include placental
abruption, fetal growth restriction, stillbirth, or death of
both mother and foetus [2]. The pathogenesis is
multifactorial, with placental, vascular, renal, and
immunological dysfunction all contributing [3]. Renal
dysfunction is defined in PE as serum Creatinine levels
exceeding 1.1 mg/dl or baseline Creatinine levels
doubling. Renal blood flow and glomerular filtration rate
are frequently decreased in PE [4]. Calculating serum
electrolytes, urea, and Creatinine concentrations may be a
useful index for assessing physiological and pathological
changes in PE [5] . Uric acid is the final product of the

purine metabolism process in PE; elevated levels are a
pre-symptomatic biomarker of kidney damage in women
with PE and also a predictor of fetal death [6]. Under
reasonable assumptions, serum uric acid measurement
may be a useful test for predicting maternal complications
[7]. Early preterm PE, in particular, was strongly
associated with a variety of chronic renal disorders later in
life [8]. Uromodulin is a major secretory protein produced
by the cells lining the loop of Henle's thick ascending limb.
Uromodulin is produced exclusively by cells lining the
thick ascending limb (TAL), a tubular segment involved in
the reabsorption of sodium chloride (NaCl), the handling
of divalent cations (Ca2+ and Mg2+), and the regulation of
urine concentration [9] Uromodulin is a glycoprotein
attached to glycosylphosphatidylinositol (GPI) that is
recruited to the apical membrane, cleaved by a protease,
and assembled in the urine into polymers that form a gel-
like structure [10]. The purpose of this study is to
determine the relationship between uromodulin and renal
function in preterm birth PE women.
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MATERIALS AND METHODS

This study was conducted at the Department of 
Obstetrics and Gynaecology in Al- Elwiya and Al-Yarmouk 
teaching hospital during the period from December 2019 
to June 2020. A questionnaire sheet was filled out for 
each woman in the study. The sample of this study is 20 
normotensive women and 25 preeclamptic women with 
preterm. 5 ml of serum were collected immediately after 
delivery from women who delivered either vaginally or 
by caesarean section from the Department of Obstetrics 
and Gynaecology of hospitals. Human UMOD 
(Uromodulin) ELISA Kit from Al-Shkairate establishment 
for medical supply. also, Determination The 
concentration of serum Creatinine, uric acid, and urea 
were measured commercially by available kit ( spin 
react ) by kinetic method followed by Data analysis was 
performed using IBM(R) SPSS(R) Statistics software for 
Windows, version 26 (2019) and presented using 
Microsoft(R) Excel(R) (2016) MSO. Continuous variables 
were expressed as mean ± standard deviation (SD) or 
median (interquartile range, 25-75% IQR) when 
applicable. Statistical significance was set at P-value < 
0.05 and , p< 0.001 with 95% confidence interval (CI).

RESULTS

The present study included 25 PE women with preterm 

and 20 normotensive women (NT), the results show a 
great difference with high statistical significance. PE 
patients had significantly higher systolic the Mean ± SD 
was153.2 ± 11.4, while NT 122 ± 4.2 and diastolic blood 
pressure measurements 91.6 ± 9.0 in PE and 79 ± 3.2 in 
NTthe P<0.001, and the renal function tests of blood 
urea, Creatinine and uric acid serum were all normally 
distributed in both studied groups show in table1and 
decreased in serum Uromodulin p< 0.05. In PE, 
correlation studies revealed varying degrees of directly 
proportional relation between renal function tests levels 
and blood pressure measurements the effect of serum 
Creatinine and uric acid appears to be greater on systolic 
blood pressure prediction than on diastolic pressure and 
directly proportional moderate relation of Uromodulin 
with systolic blood pressure measurements and a weak 
positive relation with diastolic measurements (Figure 1). 
PE patients had significantly higher levels of all three 
renal function tests. In PE patients, blood urea and serum 
Creatinine had weak positive correlation with 
uromodulin levels as shown in (Figure 2).

Parameters test PE NT P-value

Blood urea (mg/dl) 52.9 ± 6.6 28.1 ± 6.5 0.000 **

Serum Creatinine (mg/dl) 1.8 ± 0.28 0.7 ± 0.14 0.000 **

Serum uric acid (mg/dl) 7.6 ± 0.78 3.9 ± 0.91 0.000 **

Serum uromodulin (ng/ml) 15.8 ± 5.2 19.9 ± 1.5 0.024*

Data expressed as Mean ± Standard deviation ** High significant , p< 0.001 , , *significant , p< 0.05 PE: Preeclampsia, NT: Normotensive

Figure 1: Correlation of renal function tests and
serum uromodulin with blood pressure in PE patient.

DISCUSSION

The PE-related multi-systemic disorders in pregnancy 
that adversely affect mother and fetus health, with 
changes in renal function associated with preterm birth, 
in the 3rd trimester [11]. An increased rate of systolic 
and/diastolic uterine pressures seen in early pregnancy 
has also been shown to be predictive of premature birth 
[12].
In the present study the mean serum Creatinine showed 
a significant increase in PE pregnant women than in NT 
pregnant women. This increase in serum Creatinine may 
be due to the Renal tubular damage and reabsorption 
dysfunction which may be impaired markedly in PE 
causing an increased Creatinine and decrease in both 
renal blood flow and glomerular filtration rate[13].With 
previous study they found increased concentrations of 
serum Creatinine in all PE pregnancies studied are 
similar with result reported by Them found that in most 
women with PE, the renal plasma flow and glomerular
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Figure 2: Correlation of s uromodulin with: (A) 
Serum urea, (B) Creatinine and Uric acid.

Table 1: Difference in renal function levels and Uromodulin (mg/dl) between PE patients and NT.



filtration rate were decreased as a consequence of
increased afferent arteriolar resistance reduces the
ultrafiltration coefficient[14].In the present study the
blood urea level can be more increased in PE pregnant
women than in NT pregnant women. This result is in
good agreement with that reported by [15] who found
that in PE both glomerular filtration rates and renal
plasma flow decrease by 30% to 40% when compared
with NT pregnancy.
Elevated serum uric acid levels increased the risk of PE.
Serum uric acid levels are significantly higher in pregnant
women with PE than in NT women. This is one of the
most important indicators of PE [16]. In women with PE,
maternal serum uric acid levels are a good predictor of
fetal and neonatal outcomes [17]. Hyperuricemia is
associated with oxidative stress and impaired renal
function in PE as a result of placental ischemia and
decreased maternal glomerular filtration rate [18]. The
conclusion of [19] is that in healthy pregnancy, GFR is
increased as early as the first trimester and the kidney
continues to function at a higher rate throughout the
gestation, whereas in hypertensive pregnancy, kidney
function is decreased.
The current data demonstrate that serum uromodulin
levels have decreased. Apart from genetic variations,
uromodulin may regulate blood pressure under
physiological conditions by interfering with tubular
electrolyte and water transport, as evidenced by an
inverse association between uromodulin and arterial
hypertension in a large population-based study [20]. This
finding supports the hypothesis that uromodulin is a
resemblance to the avaso- and nephroprotective
mediator molecule. Our findings corroborate previous
clinical studies involving participants at high
cardiovascular risk or with cirrhosis, in which a lower
prevalence of arterial hypertension was observed in
participants with increased serum or plasma uromodulin
levels [21] found that s UMOD was inversely associated
with arterial hypertension and the vasoconstrictive Ct-
proEt-1 prohormone, implying that Sumod has direct or
indirect effects on blood pressure regulation. The current
result confirms [22] that serum uromodulin behaves in
the opposite direction of the various conventional renal
retention markers, with decreasing concentrations
associated with decreased kidney function. Reduced
plasma uromodulin levels have been linked to worse
clinical outcomes in chronic renal diseases, implying that
plasma uromodulin may be a useful biomarker for
predicting disease progression [23].
A more recent study [24] discovered that hypertensive
disorders of pregnancy (HDP) are associated with an
increased risk of maternal chronic kidney disease (CKD).
The ratio of Creatinine to uromodulin was found to be
significantly associated with kidney function, and
maternal serum uric acid concentrations with urea,
Creatinine are significantly increased beginning in early
pregnancy and rapidly increased throughout pregnancy
in women who develop PE [25].

CONCLUSION

The PE women with preterm had significantly higher
levels of all three renal function tests, blood urea and
serum Creatinine and uric acid levels above normal
limits, and a low sUMOD levels were associated with
preeclamptic women with preterm and might be
considered as a risk factor for Pregnancy. The correlation
studies with B. urea had weak positive correlation also S.
Creatinine and Uric acid had Weak +ve directly revealed
relations.
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