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Abstract

Background: Placental dysfunction is usually associated
with awide range of obstetric complications. Among the most
important of these complications are preeclampsia (PE) and
intrauterine growth restriction (IUGR), they are associated
with a higher rate of perinatal mortality and morbidity.
Kisspeptins are peptide products of the KISS-1 gene, which
act through binding with the G-protein coupled receptor 54,
Kisspeptin-10 (KP-10) produced by trophoblast cells, has an
important role in controlling of migratory features and tro-
phoblastic invasion. Studies that evaluate the role of KP-10
in pregnancy complications are sparse.

Aimof theWork: To investigate serum KP-10 levelsin
correlation with some parametersin pregnancy complicated
with [TUGR with or without PE.

Subjects and Methods: This study was performed on thirty
pregnant woman equally divided into three groups, group |,
ten uncomplicated pregnant women with normal blood pressure
consider as control, group |1, ten preeclamptic women com-
plicated by ITUGR and group |11, ten normotensive pregnant
women complicated by IUGR. The materna serum was ana-
lyzed for KP-10 levels and TNFa, while, the maternal urine
was analyzed for protein detection. Also, gestational age, fetal
birth weight, placental weight, BMI, and MAB were measured.

Results: The present findings revealed significant decrease
in maternal serum KP-10 levelsin both of group 11 (p<0.05)
and group 111 (p<0.01) rather than group I. Moreover, KP-10
was positively correlated with fetal birth weight and placental
weight in group 11 and group 111, while, negatively correlated
with protienuriain group |1 and TNFa in group |1 and group
I11. However, no correlations were found with gestational age,
BMI, and mean arterial blood pressurein all groups.

Conclusion: These results propose that the decrease in
KP-10 may be responsible for the pathogenesis that underlying
the development of IUGR with preeclampsia and normotensive
IUGR. So, its measurement might be helpful as a new biomar-
ker in predicting poor placental dysfunction and adverse
pregnancy outcome.
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Introduction

FAILURE of the normal placental function and
structure is associated with awide range of obstetric
complications. Among the most important of these
complications are preeclampsia and intrauterine
growth restriction [1].

Preeclampsia (PE) is defined as the new onset
of hypertension and proteinuria after the 20 th
gestational week. It affects about 3-10% of all
pregnancies [2].

[3], links PE to a higher risk of perinatal disor-
ders such as intrauterine growth restriction, prema-
turity and maternal mortality.

Intrauterine growth restriction (IUGR) isa
failure of the fetus to reach its genetic growth
potential [4], and associates with a higher rate of
perinatal mortality and morbidity. Early onset
preeclampsiais the major cause of IUGR, but
normotensive IUGR with no other apparent causes
is not uncommon [5] .

The inadequate invasion of uteroplacental ar-
teries causes changes in the placental and fetal
circulatory system and may be the cause of the
pathological structure and function of the placenta,
resulting in impaired transfer of oxygen and nuitri-
ents to the fetus, and consequently leading to
preeclampsia or intrauterine growth restriction
[6.7].

Although the exact mechanism of preeclampsia
and IUGR remains complicated and not clear, a
number of factors have been concerned, one of
them is kisspeptin [87].

Kisspeptins are peptide products of the KISS-
1 gene, which act through binding with the G-
protein coupled receptor 54 (GPR54), also known
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as the KISS-1 receptor. Theinitia protein product
of the KISS-1 gene is a 145-amino-acid peptide,
which is cleaved into shorter, biologically active
products known as KP-54, KP-14, KP-13, and KP-
10 [9,10].

KP-10 was reported to has arole in gynecolog-
ical endocrine function which apparent at the onset
of puberty due to stimulating hypothalamic Gona-
dotropin-Releasing Hormone (GnRH) release, as
both GnRH and KP-10 have roles in placentation,
regulation of reproduction, pregnancy and cardio-
vascular function [9,11] .

Also, KP-10 and GPR54 produced by trophob-
last cells, have an important role in controlling of
migratory features and trophoblastic invasion [12].

Severa studies were done to determine the role
of KP-10 during pregnancy complications and if
it can be used as a biomarker for placental dys-
function, however, the results of those studies are
controversial.

The aim of the work is to investigate maternal
serum level of KP-10 in correlation with some
clinical and biochemical parametersin case of
pregnant women complicated with lUGR with or
without PE.

Subjects and M ethods

This study was conducted in the period from
July to October 2017 in the Faculty of Medicine,
Zagazig University. Written consent was taken
from all ladies before the study. A total of 30
pregnant women were included in this study.

Population inclusion criteria
» Age between 18-42 years.
* Gestational age between 34-38 weeks, singlton
pregnancy.
* Only cases delivered by caesarean section
were included in the study to avoid the pla-

cental oxidative stress reported in normal
delivery [13].

Exclusion criteria

» Cases complicated with spontaneous abortion,
stillbirth and chromosomal abnormalities.

* History of maternal illness such as hyperten-
sion, gestational diabetes mellitus, renal, he-
patic, cardiac, or autoimmune disorders.

Groups:

Group I: Represents the control group including
10 pregnant women with normal blood pressure,
blood glucose level, normal clinical examination
and fetal birth weight above the 10th percentile.
Birth weight percentiles were determined according
to growth curves explored by ultrasonographic
measurement when the weight of the fetus was
lower than expected in relation to the gestational
age [14,15].

Group I1: Represent preeclamptic women com-
plicated with the intrauterine growth restricted
fetuses (PE-IUGR), the group comprised 10 patients
with the fetal birth weight below the 10th percentile
according to growth curves [14,15] . In addition, this
diagnosis was confirmed by the infant's weight at
birth according to the [16] . Preeclampsiawas diag-
nosed by the increased blood pressure of >140
mmHg systolic and >90mmHg diastolic in women
who were normotensive before 20 weeks of gesta-
tion and accompanied by proteinuria, more than
0.3g protein in 24h urine specimen.

Group I11: Represents the normotensive preg-
nant women with intrauterine growth restricted
fetuses (IUGR), the group comprised 10 patients
with the fetal birth weight below the 10th percentile
according to growth curves [14,15] . All subjects
were delivered by caesarean section in the Gyne-
cology and Obstetrics Department, Zagazig Uni-
versity Hospitals.

Anthropometric measurements:

» Body massindex (BMI) for all the subjects
body weight and height were measured then
BMI calculated according to the following
equation (kg/mz2): A person's weight represent-
ed in kilograms divided by the square of height
in meter.

* Placental weight was measured according to
astandard protocol [17].
* Fetal birth weight was measured to the nearest

100g using beam balance scales, with the
infant lightly clothed [18].

Blood pressure measurements :

Blood pressure was measured using a mercury
sphygmomanometer according to the recommen-
dations of the British Hypertension Society [19].
MAP (mmHg) was calculated according to the
equation:

MAP = [Systolic pressure + (2 x Diastolic pressure)] / 3.

Blood sampling:

5ml blood was taken from the mothers for
assessment of studied parameters, the clotted blood
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was centrifuged at 2.500rpm for 15min and the
serawere stored at —80°C until used for analysis.

laboratory Investigations:

* Serum KP-10 levels, were estimated using an
ELISA commercially available kit according to
the manufacturer's instructions (Life Span Bio
Sciences).

» Tumor necrosis factor alpha (TNF o), serum
protein was detected by human enzyme-linked
immunosorbent assay (RAB0476) from NOR-
GEN BIOTEC- Co. (Emirates Tower, Hamdan
Street, Abu Dhabi, UAE). according to the man-
ufacturer's instructions

Proteinuria (24h urine collection), all subjects
were asked to collect the urine from 5pm to the
next 5pm in graduated container and remind at
room temperature for total protein analysis, using,
total protein, Micro Kit (ProteoSpin, Cat. 17400)
using kits supplied by NORGEN BIOTEC- Co.,
according to [20].

Satistical analysis:

The results of this study were expressed as
mean + standard deviation (SD) and were statisti-
cally analyzed with the computer program, the
Statistical Package for the Social Sciences (SPSS),
version 18 (SPSS Inc., Chicago, IL, United States).
The Analysis of Variance (ANOVA) followed up
with post hoc test were applied to compare the
differences among means of three independent
groups. Pearson's correlation analysis was per-
formed to screen potential relations between serum
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levels of KP-10 and all measured parameters. For
al statistical tests done, p-value <0.05 was consid-
ered to be statistically significant.

Results

Both of PE-IUGR and normotensive with [IUGR
groups showed significant decreases in the mean
values + SD of serum KP-10 levels, gestational
age, fetal birth weight, and placental weight in
comparison to normotensive control group.

There were no statistically significant differ-
ences in serum KP-10 and fetal birth weight in
normotensive with lTUGR and PE-IUGR group,
while there were a differences in the mean values
+SD of gestational age and placental weight.

Further, there was no statistically significant
differencesin the mean values + SD of BMI of
PE- IUGR and normotensive with lUGR groups
rather than control group.

PE-IUGR group showed significant increases
in the mean values+ SD of protienuria, systolic,
diastolic and mean arterial blood pressures Vs.
control and normotensive-lUGR groups, however
not differences was found in normotencive-lUGR
as compared to control.

Moreover, serum TNFa was significantly in-
creased in PE-IUGR and normotensive-lUGR in
comparison to control and aso statically differences
were found between groups (Table 1).

Table (1): Analysisof study parameters(mean +SD) between the study groups and the control group.

Parameters Groups Control PE-IUGR Normotensive -IUGR
Kisspeptin-10 level (ngml) 2.9+0.6 1.64+0.4 p<0.052 1.63+0.3 p<0.01a & NSP
Gestational age (weeks) 375+1.08  34+0.8p<0.0012 35.2+0.7 p<0.05a,b

Fetal birth weight (kg) 3.3+0.11 2.18+0.22p<0.0012  2.28+0.35 p<0.0012 & NSP
Placental weight (g) 4825+228  3855+22.5p<0.0012  320.4+33.6 p<0.0012,0
BMI (Kg/m?2) 23.36x2.7 25.2+3.7 NS2 23.6+£3.6 NSa,b

Protienuria (g/24h) 0.046£0016 1.64+0.74p<0.0012  0.049+0.02 NS? & p<0.001P
Systolic blood pressure (mmHg)  120.2+4.46 147.9+9.8 p<0.0012 118.9+3 NSa & p<0.001P
Diastolic blood pressure(mmHg)  75.8+3.7 99.1+5.7p<0.0012 79.3+5. 1NS2 & p<0.001 b
MAP (mmHg) 90.5+2.8 114.2+5.3 p<0.052 92.3+3.8 NS & p<0.001P
TNFa (pg/mL) 78.9+11.9 350.2+29.7 p<0.0012  307.8+22.5 p<S0.0012,b

a =p-value of significance versus control. b =p-value of significance versus PE-IUGR group. NS = Non-significance.
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Serum KP-10 levelsin normal control group
were positively correlated to gestational age while
they showed non-significant correlations with fetal
birth weight, placental weight, BMI, protienuria,
MAP and TNFa. Also, in PE-IUGR group serum
KP-10 levels were positively correlated to fetal
birth weight and placental weight, and negatively
correlated to protienuriaand TNF a. While, they
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showed non-significant correlations with gestational
age, BMI and MAP.

Moreover, serum KP-10 levelsin normotensive-
IUGR group were positively correlated to fetal
birth weight and placental weight, and negatively
correlated to TNFa. While, they showed non-
significant correlations with gestational age, BMI,
protienuriaand MAP (Table 2).

Table (2): Pearson's correlation analysis between serum KP-10(ngjml) levels and all parameters

in the studied groups.

Normotensive-
Control PE-IUGR IUGR
r p-vaue r p-value r p-value

Gestational age (weeks) 0.64 0.04* 0.06 0.8 04 0.2
Fetal birth weight (kg) 0.006 0.9 0.748 0.01* 0.67 0.03*
Placental weight (g) 0.29 0.4 0.755 0.01* 0.69 0.02*
BMI (Kg/m?2) 041 0.2 0.39 0.2 0.16 0.6
Protienuria (g/24h) 0.01 0.9 -0.65 0.03* 0.26 0.4
MAP (mmHg) 0.34 03 0.01 0.9 0.2 04
TNFa (pg/ml) 0.47 0.16 -0.67 0.03* -0.72 0.01*
r = Correlation with KP-10. * Significance. NS = Non-significant.

Discussion

The pregnancy to be succeed requires the co-
operation between the devel oping trophaoblasts by
itsinvasive ability and receptive uterine tissue,
depending on aregulatory factors that affect the
biological behavior of trophoblasts [21].

It was reported that normal placental function
depends on the accurate expression of Kisspeptin
and its receptors [22].

Plasma KP-10 levels in non pregnant females
are thought to be low. However, the concentration
of it increases during pregnancy, reaching a max-
imal level in late pregnancy [23], the placentais
believed to be the source of this € evation, because
KP-10 returns to non pregnant levels immediately
after birth. Also, the expression of kisspeptin and
GPR-54 had previously been reported in human
trophoblasts [10,24,25] , and placenta [26,27] .

The results of this study revealed significant
decrease in levels of maternal serum KP-10 in both
of PE-IUGR and normotensive women with intra-
uterine growth restriction groups in comparison
with the normal pregnant control.

The present results were in agreement with
[22,26,28] , who reported that circulating Kp-10 lev-
els decreased in pregnancies complicated with

severe preeclampsia and lUGR as aresult of poor
placentation.

Also, several studies revealed the same findings
of adecrease serum Kp-10 levelsin early and late
pregnancy in women who subsequently devel oped
PE with ITUGR or normotensive women with lUGR
[29-32].

Furthermore, [33] reported that serum kisspeptin-
10 levelsin preeclampsia were significantly lower
than those in healthy pregnancies despite higher
placental kisspeptin expression which a combined
with lower matrix-metalloprotei nases (MM P-2)
and (MMP-9) mRNA, and protein expression in
trophoblasts.

However, [34] reported that, despite MRNA and
protein expressions faced each other, it isimportant
to consider that altered expression does not neces-
sarily associate with altered function.

The mechanism by which KP-10 is decreased
in pregnancies complicated with PE or devel oped
IUGR till undetermined, it was postulated that
KP-10 level isinvolved in fine-tuning of placental
invasion, as high level of KP-10 inhibit extensive
endovascular invasion and a low expression of this
peptide would signal low invasive capacity. Thus,
development of smaller, shallow placentas occurs
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first, and these produce less amount of KP-10in
maternal circulation [31,35]. Also, releasing of KP-
10 during pregnancy is related to the size of the
placenta [10].

So the decrease in circulating KP-10 levels
may be the result rather than the cause of IUGR
and PE.

However, [36] didn't find any significant differ-
encein circulating KP-10 levels between patients
with PE complicated with [lUGR and normotensive
controlsin late pregnancy. Also, different to the
present data [27,37,38] , showed that plasma kisspep-
tin levels were significantly increased in pregnancy
complicated with lTUGR and sever preeclampsia
from the second trimester to the third trimester
than normal pregnancy.

The discrepancy of the present findings from
previous studies may be due to the low number of
women participated or time staging of pregnancy.

Normal pregnancy is accompanied by elevation
of pro-inflammatory cytokines such as tumor necro-
sisfactor o (TNFa) and IL6 [39], although such
elevation is more increased in PE and complicated
pregnancies with lJUGR [40].

Macrophages generate and respond to awide
variety of cytokines and may be concerned in
decidual paracrine networks that control trophoblast
invasion [41,42].

Activated macrophages produce high levels of
TNFa [42] . One of the equivalent receptors of
TNFa, TNF receptor 1 (TNF-R1), is expressed by
trophoblast cells [43], activated macrophages pro-
voke trophoblast apoptosis by secretion of TNFa
that binds to the trophoblastic TNF-R1.

Also in recent study explored by [44], which
reported that abnormal elevation of TNF- o affect
GnRH neuron function by interfering with KISS1R
expression and impairing kisspeptin signaling and
function.

However, KP-10 accelerates the inflammatory
state and increase monocyte adhesion in endothelial
cells and macrophage foam cell formation [45].

Regarding correlation, the current study found
that serum KP-10 levels were significantly corre-
lated with gestational age in control group rather
than other groups. Although, there were no corre-
lations with fetal birth weight, placental weight,
proteinuria, BMI, MAP and TNFa . The results
presented by [32] , showed that circulating KP-10
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levels were correlated positively with gestational
weeks in normotensive pregnant women.

Moreover, this study has been found that, re-
duced serum KP-10 levels were significantly cor-
related with fetal birth weight and placental weight,
but were negatively correlated with TNFa and
protienuria. While there were no correlation with
BMI or MAP in PE-IUGR group rather than control

group.

These results were supported by [31,32,45], who
demonstrated that reduced KP-10 levels were sig-
nificantly associated with fetal and placental
weightsin PE patients complicated by IUGR, while
negatively associated with TNFa.

[46,47] had been found that circulating KP-10
levels were negatively correlated with protein in
urine in preeclampsiarather than control and [36],
observed no correlation between KP-10 levelsin
the third-trimester of pregnancy and blood pressure
in preeclamptic patients with l[UGR.

Different results were presented by [30,46], who
reported that serum KP-10 levels were inversely
correlated with blood pressure in complicated
preeclampsiawith IUGR rather than control. While,
(48], showed a positive correlation between circu-
lating KP-10 levels and systolic blood pressurein
preeclamptic patients and explained that by the
vasoactivities property of KP-10, which leads to
generalized maternal endothelial dysfunction.

Collected data about correlations of circulating
KP-10 with clinical, biochemical parameters and
placental dysfunctional parameters was limited in
normotensive pregnant women complicated by
IUGR. In the present findings, reduced serum KP-
10 levels were significantly correlated with fetal
birth weight and placental weight, and were nega-
tively correlated with TNFa . Whilst there were no
correlation with BM1 or MAP in nhormotensiv
pregnant with IUGR group rather than control

group.

The same findings explored by [32], serum KP-
10 levels correlated significantly with fetal birth
weight and placental weight in normotensive with
IUGR rather than control group.

While, [29], reported that there were no signif-
icant correlations between serum KP-10 levels and
fetal birth weight.

Conclusion:

This study revealed that serum KP-10 levels
are decreased in PE-IUGR and normotensive -
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IUGR groups and correlated positively with fetal
and placental weights, so, its measurement might
be helpful as a new biomarker in predicting poor
placental dysfunction and adverse pregnancy out-
come. Further studies are required to give explain
the molecular basis on relationship under this.
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