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Amag: Gebelikte hipertansif hastaliklar diinya genelinde maternal ve perinatal
mortalitenin énde gelen nedenlerinden birini olusturur. Galismamizin amaci pre-
eklampsi (PE) tanisi alan gebeler ile normal gebeler arasindaki serum vimentin
seviyelerini karsilagtirmaktir.

Gereg ve Yontemler: Kesitsel tipteki bu calismada 40 preeklampsi tanisi alan
gebe kadin ve 21 saglikli gebe lzerinde gergeklestirilmistir. Maternal serum vi-
mentin seviyeleri sandwich enzim immunoassay yontemi ile degerlendirilmistir.

Bulgular: Ortalama vimentin diizeyleri gruplar arasinda anlamli olarak farkli sap-
tandi. (47,25+29,74 vs.19,39+3,76 p=0,000) Tani esnasindaki gebelik haftasi,
trombosit seviyesi, parite ve viicut kitle indeksi (VKI) agisindan iki grup arasinda
anlamli farklilik saptanmadi (p>0.05).

Sonug: Bulgular vimentinin preeklampsinin patogenezinde rol oynadigini goster-
mektedir. Ancak hasta sayisi yiiksek ve subgruplarin karsilastirildigi daha ileri
calismalara ihtiyag vardr.

Anahtar Kelimeler: preeklampsi, vimentin, gebelik, hipertansiyon

INTRODUCTION

Preeclampsia is defined as the hypertension and end organ
damage that occur after the 20th gestational week (1). Even
though the incidence of preeclampsia ranges between 3-5%,
it is still an important cause of maternal and neonatal mortality
or morbidity today (2). This increasing mortality and morbidity
are closely correlated with the severe form of the disease that
accompanies 1% of the pregnancies (3).

Although factors such as endothelial cell dysfunction, vasos-
pasm, inflammation and oxidative stress are thought to play a
role in the pathophysiology of the disease, the precise mecha-
nism of preeclampsia is still a mystery. However, the placen-
ta constitutes the main source in the pathophysiology of the
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ABSTRACT

Abstract Background: Hypertensive diseases in pregnancy are one of the lea-
ding causes of maternal and perinatal mortality worldwide. The aim of our study to
compare the serum vimentin levels between the pregnant women diagnosed with

preeclampsia (PE) and the normal pregnant women.

Materials and Methods: This sectional study was conducted on 40 pregnant wo-
men diagnosed with preeclampsia and 21 healthy pregnant women. The maternal
serum vimentin levels were evaluated via the sandwich enzyme immunoassay
method.

Results: The mean vimentin levels were found significantly different between the
groups. (47.25+29.74 vs.19.39£3.76 p=0.000) No significant difference was dis-
covered between the two groups in respect of the gestational week, platelet level,
parity and body mass index (BMI) during the diagnosis (p>0.05).

Conclusion: Findings demonstrate that vimentin plays a role in the pathogenesis
of preeclampsia. However, further studies, in which the number of patients is high
and subgroups are compared, are needed.
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disease (4). Preeclampsia is assumed to occur with the me-
chanism resulting from the remodeling of the spiral arteries ca-
used by angiogenic intermolecular imbalance and trophoblastic
invasion disorder (5). As a result, blood flow to the placenta
is disrupted and the hypoxic placenta is exposed to oxidative
stress with decreasing blood flow. This oxidative stress leads to
placental apoptosis (6).

Vimentin, which is a type 3 intermediate filament weighing
57000 KD, is frequently expressed in tissues (7). It plays
significant physiological roles in the mechanic and structural
functions of the cells. Epithelial mesenchymal transition (EMT)
is an important process of trophoblast invasion. EMT, which
has a critical importance in cancer metastasis, organogenesis,
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gastrulation and embryogenesis, is a process in which the phe-
notype of the epithelial cells changes and turns into mesenchy-
mal cells (8). The pathology in the mesenchymal transformation
causes poor invasion and poor placentation (5). Vimentin, on
the other hand, is an important mesenchymal marker indicating
the disappearance of the cell adhesion. This transition is the
main constituent of the cytotrophoblast differentiation (9). In a
normal placental tissue, trophoblastic cells undergo a transition
process similar to EMT (10).

In our study, we researched the relationship between the levels
of the vimentin protein in the serum fluids of preeclamptic preg-
nant women, whose mechanism is not known exactly, and those
of the normotensive pregnant group. We researched whether
vimentin could be used as an early diagnostic marker for preec-
lamptic pregnant women.

MATERIALS AND METHODS

Ethical approval for this prospective study was provided by the
Ethical Committee of Ataturk University School of Medicine (The
ethics committee approval number: B.30.2.ATA.0.01.00/235).
This prospective sectional study was carried out in the perina-
tology department of our gynecology and obstetrics clinic. After
the approval of the Local Ethics Committee of Faculty of Medi-
cine of Atatlirk University, the study was initiated. 61 pregnant
patients were included in our study. Of these, 21 had normal
pregnancies and 40 had preeclamptic pregnancies. The diag-
nosis of preeclampsia was defined as proteinuria and/or end
organ damage that accompanied the presence of 140-159
mmHg systolic blood pressure (BP), as 2140 mmHg and/or di-
astolic BP=90 mmHg, measured at least with 4-hour intervals
in 2 conditions in the left lateral decubitus position following the
20th gestational week in a woman, who had normal blood pres-
sure before, according to the criteria of the American College
of Obstetricians and Gynecologist (ACOG) guidelines (1). Pre-
eclamptic and normotensive pregnant women were matched
in terms of age, body mass index, gestational age, laboratory
findings and ultrasonographic information of the fetus. Pregnant
women who had multiple pregnancies, chorioamnionitis, early
membrane rupture, smoking addiction, diabetes mellitus, HEL-
LP syndrome, chronic hypertension and multisystemic disease
were not included in the study. Normal pregnant women with
no medical and obstetric pathology before and during the preg-
nancy were included in the control group. Blood samples were
collected from preeclampsia patients at the time of diagnosis
before delivery. Blood samples of the control group were taken
in the last trimester.
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Approximately 3-5 ml of blood samples taken from all the pa-

tients were collected in non-heparinized tubes. The serums
were stored at -80 °C until the evaluation time. The commer-
cial kit of USCN (SEB040hHu) was used for determination of
vimentin in the samples. The test principle applied in this kit is
the sandwich enzyme immunoassay. All the standard, sample
and biotin was added into the 96-well plate provided within the
kit and coated with an antibody specific to vimentin and incuba-
ted, and then incubated again after the addition of horseradish
peroxidase (HRP)-conjugated avidin; at the end of the period,
the 3,3',5,5'-tetramethylbenzidine (TBM) substrate solution was
added and reaction was created inside the wells, after which co-
lor change occurred. The enzyme substrate reaction was termi-
nated with the addition of the sulfuric acid solution. The resulting
color change was spectrophotometrically measured at a wave-
length of 450 nm. The Vimentin concentration in the samples
was calculated according to the created standard curve graph.

Statistical analysis:

The analyses were performed with IBM SPSS 20 sta-
tistical analysis program. The data were expressed as mean,
standard deviation, median, minimum, maximum, percentage
and number. The normal distribution of the continuous variables
was investigated with the Shapiro Wilk-W test when the samp-
le size was <50, and the Kolmogorov-Smirnov test when the
sample size was =50. The Independent Samples t-test was
used when the condition of normal distribution was met in com-
parisons between two independent groups, and the Mann-Whit-
ney U test was employed when the condition was not met. The
statistical significance level was accepted as p<0.05.

RESULTS

In total, 61 pregnant women were included in the study. Of
these, 21 had normal pregnancies and 40 had preeclamptic
pregnancies. Clinical, biochemical and obstetric characteristics
between preeclamptic and normotensive pregnant women are
shown in Table 1. No significant difference was found between
the two groups in terms of the gestational week, platelet level,
parity and body mass index during the diagnosis (p>0.05). The
gestational week and the birth weight during the birth were signi-
ficantly lower in preeclamptic pregnant women when compared
to the control group (p<0.05). Serum aspartate aminotransfera-
se (AST), alanine aminotransferase (ALT), systolic blood pres-
sure and diastolic blood pressure were significantly higher in
preeclamptic patients compared to the normotensive pregnant
women (p<0.01). Among the preeclamptic patients, no patients
with HELLP syndrome was detected.

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2020; Volume 17, Sayi 4, Sayfa: 610-614



612

Table 1: Clinical, biochemical and obstetric characteristics
and their comparison between preeclamptic and normotensive
pregnant women

Preeclamptic group Normotensive group
Mean + std Median (min- Mean + std Median (min- b
max) max)
Age 28.55+4.32 | 29(20-38) | 29.23+5.72 30 (20-40) .600
Diagnosis | 3594235 | 31(2535)
week
Gestational
34+2.36 34.5 (27-37) 38.42+1.32 39 (36-40) .000
week
262500 280000
Platelet (uL) 121621858030 6i4 (50000- 323622%)'38? (210000- 233
: 470000) : 455000)
AST (U/L) | 31.87+7.89 | 30(20-50) | 22.14+5.38 20 (15-30) .000
ALT (U/L) | 27.95+8.53 | 25(15-55) | 20.09 +5.43 20 (10-35) .000
Creatinine
0.68 £0.24 0.6 (0.4-1.3 0.61+0.18 0.6 (0.4-1 .359
(ma/dL) ( ) (0.4-1)
Birth 1822.75 + 1925 (700- 3279.52 + 3300 (2550- 000
weight (g) 461.05 2950) 451.09 3900)
Parity 2.7+1.66 3(0-6) 2.28+1.55 2(0-6) .289
BMI .
29.46 +4.01 30.:6(25?‘4 28.52 +3.57 |30.4(22.6-35.4) | .589
(kg/m2) :
Systolic Blo- 15412 +
od Pressure 14.8 150 (130-200) | 114.76 + 7.49 | 110 (100-130) .000
(mmHg) )
Diastolic
Blood 96.87 +
Pressure 10.41 90 (80-130) | 75.23+6.01 80 (60-80) .000
(mmHg)
Vimentin
47.25 ¢ 37.39 (16.89- 18.43 (14.17-
+
Res::l]tL)(ng/ 29.74 173.31) 19.39+3.76 25.75) .000

AST = aspartate aminotransferase, ALT = alanine aminotransferase, BMI: body mass index

In preeclampsia patient group, there was no statistically signifi-
cant difference in terms of vimentin levels before and after 34th
gestational week. however, the level of vimentin was found to
be higher under 34 weeks of gestation. When we compared the
pregnant women who participated in the study before and after
the 34th pregnancy week, we did not find a significant differen-
ce in terms of parameters. (p>0.05). (Table 2)

Table 2: Clinical, biochemical and obstetric characteristics and
their comparison between before and after the 34th pregnancy
week
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Mean + std Before 34w After 34w
Median p
Median (min-max) Mean # std (min-max)
Age 2844 28 (20-38) 314 32(26-36) | 0.100
Diagnosis 3442 34 (27-37) 361 36 (35-37) | 0.006
week
Platelet 2545714111603 255000 3100004122526 350000 0.260
(50000- (125000-
(L) 470000) 455000)
AST (U/L) 3248 30 (20-50) 30£10 26 (20-45) | 0.495
ALT (U/L) 2847 25 (18-45) 3116 30(15-55) | 0.771
Creatini- 0.7+0.2 0.6 (0.4-1.3) 0.620.2 0.5(0.4-0.9)| 0.191
ne (mg/
dL)
Preec. |Birthwe-| 1765:436 | 1900 (700- | 2230471  |2050 (1850- | 0.085
lamptic | ight (g) 2650) 2950)
group Parity 3+2 3(0-6) 213 2 (0-6) 0.631
BMI (kg/ 29.543.9 30.4 (23.4- 29.545 26.8 (25.5- | 0.935
n:40 m2) 36.5) 36.5)
Systolic 155415 150 (130- 148+8 150 (140- | 0.342
Blood 200) 160)
Pressure
(mmHg)
Diastolic 97+11 90 (80-130) 9445 90 (90-100) | 0.656
Blood
Pressure
(mmHg)
Vimentin | 40.38+29.97 31.07 27.63+11.54 24.93 0.228
group Result (14.18- (17.25-
(ng/mL) 173.32) 50.92)
Age 2945 29 (23-40) 2947 31(20-38) | 0.799
Diagnosis + 38 (36-40) 39+1 39 (37-40) | 0.411
week
Platelet 298077458293 280000 313500482381 297500 0.490
(245000- (210000-
(o) 450000) 455000)
AST (U/L) 22+6 20 (15-30) 2245 25(15-30) | 0.911
ALT (U/L) 2146 20 (14-35) 1945 20 (10-25) | 0.970
Creatini- 0.640.2 0.6 (0.4-1) 0.620.2 0.6 (0.4-0.9) | 0.684
ne (mg/
Normo- du)
tensive it we-| 32324428 | 3240 (2600-| 3356506 | 3500 (2550- | 0.586
8roup | ight (g) 3900) 3850)
n:21 Parity 2+1 2(0-5) 342 2(0-6) | 0.554
BMI (kg/ 28.3£3.2 30.4 (22.6- 28.9+4.4 28.5(24.5- | 0.743
m2) 32.5) 35.4)
Systolic 116+9 120 (100- 1135 110 (110- | 0.263
Blood 130) 120)
Pressure
(mmHg)
Diastolic 7457 70 (60-80) 7845 80 (70-80) | 0.184
Blood
Pressure
(mmHg)

AST = aspartate aminotransferase, ALT = alanine aminotransferase, BMI: body mass index

The maternal serum vimentin concentration was found signifi-
cantly higher in the preeclamptic patient group. (47.25 + 29.74,
19.39 £ 3.76, p<0.01) (Figure 1).

Figure 1: Comparison of vimentin level between preeclamptic

and normotensive pregnant women
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DISCUSSION

|t was also discovered in our study that vimentin was significant-
ly higher in the serum of the preeclamptic patients compared to
the normotensive pregnant women. Vimentin, a mesenchymal
intermediate filament protein, plays a significant role in villous
contractility and fetal placental circulation. The studies have fo-
cused on finding a predictive market in preeclampsia, which
constitutes an important cause of maternal and fetal mortality
and morbidity.

In the study conducted by irtegiin et al., they detected an inc-
reased vimentin expression in the preeclamptic placenta1).
The positive correlation between the vascular endothelial
growth factor (VEGF), which is an angiogenic factor and has
a significant role in trophoblastic invasion, and vimentin was
shown in another study (12). In another study, it was revealed
that vimentin was correlated with trophoblast invasion (13). In
the pathophysiology of PE, the primary defect is assumed to
be insufficient trophoblast invasion disorder and the high-re-
sistance spiral artery modeling it causes. This defect in vas-
cular modeling leads to a decrease in placental perfusion. As
a result, maternal endothelial dysfunction occurs together with
ischemia in the placenta (14). The clarification and prediction
of the placental pathophysiology and biochemical process and
bio-marker determination in preeclamptic patients is necessary
for the clinical care in these patients. Vimentin can be studied
as a predictive marker in the prediction of preeclampsia (5). In
our study, vimentin was found to be significantly higher in the
serum levels of the preeclamptic patients when compared to
the normal pregnant women. This increased vimentin expressi-
on is thought to decrease vascular permeability.

In another study, in the embryonic process, the vimentin exp-
ression was found to have increased in the trophoblast cells,
the vascular lumen and stroma cells of the rats (15). In a study
carried out by Sak et al. on patients with HELLP syndrome, an
increased vimentin expression was found in the vascular lumen
and stromal cells in the intravillous area (16).

The limitation of our study was the relatively low numbers of
our study groups. It is known that endothelial dysfunction plays
a more dominant role in the pathophysiology of the early-onset
preeclampsia (1). Both early and late-onset PE cases were inc-
luded in our study. We believe that studies comparing early-on-
set and late-onset PE with the control group will be more inte-
resting. The increase in vimentin, a mesenchymal intermediate
filament, can damage the structure of normal endothelial cells
and create endothelial instability, leading to hypertension and
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placental dysfunction (16). In this study, we think that vimentin
plays a possible role in the pathogenesis of endothelial dysfun-
ction, however, we assert that advanced studies are needed to
better clarify the underlying mechanisms.
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