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ABSTRACT

Objectives: To study the role of changes in the expression of human Parkinson’s disease protein 7 (PARK7/DJ-1) in preec-
lampsia.

Material and methods: We selected 120 gravidas, including 60 cases of severe preeclampsia group and control group, and
divided into early onset preeclampsia group (< 34 weeks), late onset preeclampsia group (= 34 weeks) and control group
according to the onset of pregnancy. The expression level of DJ-1 was detected by ELISA. The expression level of DJ-1 in
placenta tissue of gravidas was detected by Western-blot and RT-PCR.

Results: The level of DJ-1 in serum and cord blood of preeclampsia group was higher than that of control group. The rela-
tive level of DJ-1 protein and DJ-1 mRNA in placenta tissue of preeclampsia group was higher than that of control group.

Conclusions: The expression level of DJ-1 in serum, umbilical cord blood and placenta tissue increased in preeclampsia

patients, suggesting that DJ-1 may take part in the pathophysiology process of preeclampsia.
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INTRODUCTION

Preeclampsia (PE) is a specific disease in pregnancy. Itis
the main cause of the incidence and death of gravidas and
neonates [1]. The global morbidity is about 3% to 5% [2],
and about 18% of pregnancy related deaths are caused by
preeclampsia [3]. However the pathophysiological mecha-
nisms of PE remain poorly known. Zhou et al. [4] showed
that excessive oxidative stress leads to uterine spiral artery
remodeling and superficial placental implantation, which
can lead to the onset of preeclampsia. DJ-1, also known
as PARK 7, is a multifunctional protein implicated in famil-
ial Parkinsonism, Oxidative stress is the main function of
DJ-1.Kwon et al. [5] found DJ-1 in placenta of patients with
preeclampsia is widespread and high expression, and mainly
localized in trophoblast cells, which is closely related with
the pathogenesis of preeclampsia, that may be involved in
the pathogenesis of DJ-1 in preeclampsia. Thus, the aim of
this study was to determine the difference of DJ-1 expression
in serum, umbilical cord blood and placenta of women with
normal and preeclamptic pregnancies.
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Preeclampsia (PE) is a specific disease in pregnancy. It
is the main cause of the incidence and death of gravidas
and neonates. The global morbidity is about 3% to 5%,
and about 18% of pregnancy related deaths are caused by
preeclampsia. However, the changes of preeclampsia are
complex and uncertain. The etiology and pathogenesis are
not clear. In recent years, the study found that excessive
oxidative stress causes uterine spiral arteries remolding and
placental shallow implantation, which can lead to the onset
of preeclampsia. Parkinson disease protein 7 (PARK7/DJ-1)
is a member of the ThiJ/Pfpl/DJ-1 superfamily, antioxidant
stress is the main function of DJ-1. Kwon HS, etc., found that
DJ-1is widely distributed and highly expressed in placental
tissues of preeclampsia, and is mainly located in the chori-
onic trophoblast cells closely related to preeclampsia, and
that DJ-1 may participate in pathogenic process of preec-
lampsia. In this study, we detected the changes in expression
of DJ-1in gravidas’'serum, umbilical cord blood and placenta
tissues, and investigation the role of it in the pathogenesis
of preeclampsia.
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Table 1. Subject clinical characteristics (mean + SD)

Early-onset preeclampsia Late-onset preeclampsia

Age [years] 327+53 30.2+5.2
Gestational age [weeks] 326+29 380+1.8
SBP [mm Hg] 1654+ 154 1623+ 16.8
DBP [mm Hg] 104.5+10.7 100.3+9.4
MAP [mm Hg] 1248+ 11.1 121.0+£10.9
Pre-pregnancy BMI [kg/m?] 224 +4.1 224+4.1
Pregnancy BMI [kg/m?] 28343 288+3.8

Early control group Late control group

29.7+42 309+3.6
31430 389+ 1.1
115.0£9.5 117.5+£9.8
702+6.7 741 £6.9
85.1£6.2 88.6+6.8
20.6+3.1 220+23
264+28 28027

BMI — body mass index; DBP — diastolic blood pressure; SBP — systolic blood pressure; MAP — mean arterial pressure

MATERIAL AND METHODS
Patients

Sixty women with severe preeclampsia and 60 normal
pregnant women were enrolled. They were admitted to Fu-
jian Provincial Maternity and Children Hospital, affiliated hospi-
tal of Fujian Medical University from November 2015 to March
2017 for delivery. They were divided into four groups: early-
-onset group, late-onset group, early control group and late
control group. PE was defined as hypertension (systolic blood
pressure = 140 mmHg and diastolic blood pressure > 90 mm Hg
after 20 weeks' gestation) and proteinuria (> 300 mgina 24 h
urine collection or one dipstick measurement of > 1+) [6]. The
clinical situations are summarized inTable 1. Informed consent
was signed by each participant, and the study was approved
by the ethics committee of Fujian Medical University.

Specimen collection and enzyme-linked
immunosorbent assay

The specimen collocation was similar to Yan et al. [7].
Blood samples were collected from the peripheral veins of
all the women. Umbilical cord blood was collected from
the umbilical vein immediately after delivery. Placental tis-
sue was collected from the root of the umbilical cord im-
mediately after cesarean section. The DJ-1 ELISA Kit was
purchased from XiTang (Shanghai, China). The measurement
was performed following the manual.

Western blot

Protein from the placental tissue was transferred to PVDF
membranes and incubated with monoclonal rabbit anti-GAP-
DH (1:1500; Abcam, UK) antibodies overnight at 4°C, then fol-
lowed by incubation with HRP-conjugated secondary antibod-
ies. After extensive washing, proteins of interest were detected
by enhanced chemiluminescence system (ECL, Thermo Scien-
tific, UK) and quantified by densitometry using Quantity One.

RT-PCR
Total RNA was extracted from placental tissue with
a TRIzol reagent kit (Invitrogen, CA, USA). DJ-1 mRNAs

and the internal standard (glyceraldehydes 3-phosphate
dehydrogenase (GAPDH)) expressions were quantified by
real-time polymerase chain reaction (PCR). Primer sequence
was as follows, sense 5'-GTAGCCGTGATGTGGTCATTT-3; anti-
sense 5'-CTGTGCGCCCAGATTACCT-3" PCR assays were per-
formed following the manual. The results were normalized
to GAPDH expression levels.

Statistical analysis
Statistical analysis was performed using one-way ANOVA
with Levene test and unpaired t-test using SPSS18.0. Pear-
son correlation analysis was used to analyze the correla-
tions. P < 0.05 was considered as significant.

RESULTS
Maternal serum DJ-1

As shown in Figure 1A, maternal serum DJ-1 was
1.6040 £ 0.465 ng/L in the early-onset preeclampsia group
and 1.2810 + 0.419 ng/L in the late-onset preeclampsia
group. Preeclampsia DJ-1 was significantly higher com-
pared to 1.0698 + 0.333 ng/L in the early control group and
1.0625 + 0.329 ng/L in the late control group (p < 0.05).
between the early-onset preeclampsia group and the
late-onset preeclampsia group was significantly different.

Umbilical cord blood DJ-1

As shown in Figure 1B, the DJ-1 umbilical cord blood lev-
el in the early-onset preeclampsia group is significantly dif-
ferent compared to the late-onset preeclampsia group. Both
the early-onset preeclampsia group (1.3928 + 1.036 ng/L)
and the late-onset preeclampsia group (1.4544 + 0.695 ng/L)
had significantly higher mean DJ-1 compared with the late
control group (0.9764 + 0.390 ng/L).

Protein Expression of DJ-1 in placental tissue
As shown in Figure 2, the DJ-1 expression in placenta
was significantly higher in the early-onset preeclampsia
group (1.15 + 0.26), and late-onset preeclampsia group
(1.50 + 0.45), compared to late control (0.82 + 0.47; p < 0.05).
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Figure 1. Mean DJ-1 in (A) maternal serum and (B) umbilical cord blood. PE, preeclampsia
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Figure 2. Expression of DJ-1 in placenta tissue for (A) early-onset preeclampsia, (B) late-onset preeclampsia, (C) the late control group and (D) B-actin

MRNA expression of DJ-1 in placental tissue

As shown in Figure 3, the mRNA expression of DJ-1in pla-
centa was significantly higher in the early-onset preeclamp-
siagroup (3.315 £ 1.08), and late-onset preeclampsia group
(3.608 + 1.87), compared to late control (1.5463 + 0.409).

Correlation analysis
The umbilical cord blood DJ-1 in the early-onset preec-
lampsia group and late-onset preeclampsia group corre-
lated negatively with Neonatal birth weight (r =-0.448 and
r =-0.648, p < 0.05). There is no significant correlation be-
tween the control groups (Fig. 4)

DISCUSSION
Preeclampsia and oxidative stress
Oxidative stress reflects an imbalance between the
overproduction and incorporation of free radicals and the
dynamic ability of a biosystem to detoxify reactive inter-
mediates [8]. Once this balance is broken, the body’s ROS
production increases, excessive accumulation of ROS will
cause oxidation reactions, resulting in destruction of cell
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Figure 3. DJ-1 mRNA expression in human placentas from normal
and preeclamptic pregnancies. In reverse transcriptase-polymerase
chain reaction (RT-PCR), mRNA of DJ-1 was significantly increased in
preeclamptic placenta (p < 0.05)

structure and function, and participate in the occurrence
of disease [9]. The oxidation and antioxidant system exists
in a relatively balanced state within the normal pregnancy
mother [10]. Numerous studies have described elevated
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Figure 4. Umbilical cord blood DJ-1 vs Neonatal birth weight in (A) early onset and (B) late-onset preeclampsia

markers of oxidative stress in placental tissue from women
with preeclampsia [11]. Ding Det al. [12] confirmed placental
trophoblast cells mitochondria increased ROS production
in preeclampsia, indicating that excessive ROS injury to the
mitochondrial DNA of placenta trophoblast cells so as to
involve in the pathogenesis of diseases. The possible role
of late in pregnancy, the placenta of patients with preec-
lampsia decreased blood perfusion, maternal compensatory
mechanisms lead to reperfusion injury induced by maternal
placenta, produce excess ROS oxidative stress caused by
injury [13]. Excessive oxidative stress may lead to extravillous
trophoblast (EVT) inhibited proliferation, invasion and apop-
tosis decreased, the uterine spiral artery recasting failure and
shallow placental implantation, promote the pathogenesis
of preeclampsia [14].

DJ-1 and preeclampsia

DJ-1 was first proposed as a mitochondrial dependent
oncogene, and recent studies have demonstrated that DJ-1is
a multifunctional protein that is ubiquitously expressed in
more than 20 tissues of the human body. Antioxidant stress is
the main function of DJ-1. Normally DJ-1 is highly conserved
during biological evolution. In oxidative stress, DJ-1 can oxi-
dize itself to protect cells against ROS induced apoptosis, and

the isoelectric point of DJ-1 is reduced from 6.2 to 5.8 [15],
DJ-1 is thought to be involved in oxidative stress. The main
mechanisms of DJ-1 oxidative stress are: 1) DJ-1 enhances
the antioxidant capacity by stabilizing and inhibiting nuclear
factor erythroid 2-related factor(Nrf2)proteins Keap1 and
the subsequent ubiquitination of Nrf2; 2) DJ-1 can change
the oxidative stress related enzyme activities involved in
oxidative stress [16]; 3) DJ-1 in order to remove ROS, which
is oxidative stress products, will be oxidized by itself, thus
losing normal resistance to apoptosis. Although the patho-
genesis of preeclampsia has not yet been determined, with
the deepening of research for many years, scholars at home
and abroad have put forward some reasonable and scientific
theories about its etiology and pathogenesis, among which
oxidative stress is an important theory.

Kwon HS et al Study on the expression of DJ-1 in preec-
lampsia placenta tissue and localization. The results showed
that preeclampsia trophoblast cells on the positive staining
of DJ-1 protein increased significantly compared with the
control group, and the high expression of DJ-1 in tropho-
blast cells. The research also confirmed in placental tissue
of preeclampsia on DJ-1 mRNA than the normal group.
The incidence of DJ-1 increased the expression of thought
in preeclampsia, mainly on placental trophoblastic cells,
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caused by the oxidative stress injury induced by placental
dysfunction [6]. The relative expression level of DJ-1 based
on Western-blot and RT-PCR was detected in the placenta,
the levels were increased compared with the control group
the expression of DJ-1 in the placenta of preeclampsia
group, and the difference is statistically significant. And
the results are consistent. But the specific mechanism of
DJ-1 in preeclampsia remains to be explored.

Correlation between umbilical cord blood DJ-1
expression and neonatal birth weight

The intrauterine growth and development of fetus can be
judged by the birth weight of newborns.To some extent, low
birth weight reflects the severity of fetal growth restriction.
The results of the study showed that preeclampsia group
neonatal body mass was significantly better than the control
group were decreased significantly, the correlation analysis
found that umbilical cord blood DJ-1 expression level and
neonatal birth weight was negatively correlated, the expres-
sion level of DJ-1 in umbilical cord blood and fetal growth
and development are closely related. A possible mechanism
for the patients with preeclampsia due to uterine spiral ar-
tery remodeling abnormal trophoblast shallow invasion to
ischemia, hypoxia, anti-angiogenesis and angiogenic factors
in the body to lose balance. This imbalance is not conducive
to angiogenesis leads to widespread endothelial dysfunc-
tion, the trophoblast cells around in a relatively hypoxic
state, thus the generation of oxidative stress, the effects of
nutrient transport to the fetus, fetal growth restriction [17].

CONCLUSIONS

The study found that patients with preeclampsia, the
expression level of DJ-1 in placental tissues were signifi-
cantly higher than those of normal pregnant women, and
studies have found that DJ-1 is mainly expressed in closely
related to the pathogenesis of preeclampsia trophoblast
cells, that increased expression of DJ-1 and oxidative stress
may be involved in the pathogenesis of preeclampsia. The
elevated DJ-1 level may be one of the important factors to
preeclampsia. The study also found that preeclampsia um-
bilical cord blood DJ-1 levels were significantly increased,
and there is significant correlation with neonatal body mass,
human umbilical cord blood DJ-1 can affect fetal growth and
development status. Through the study of DJ-1 in the patho-
genesis of preeclampsia, contribute to a more in-depth un-
derstanding of eclampsia the mechanism for the prevention
and treatment of disease, to develop new ideas.
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