Original Article

Immunohistochemical Expression of Myeloperoxidase in
Placental Samples of Systematic Lupus
Erythematosus Pregnancies

Zahra Heidari; Ph.D.!, Hamidreza Mahmoudzadeh Sagheb; Ph.D.!, Nadia Sheibak; M.Sc.2

1 Infectious Diseases and Tropical Medicine Research Center AND Department of Histology, School of
Medicine, Zahedan University of Medical Sciences, Zahedan, Iran
2 Department of Histology, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran

Received April 2016; Revised and accepted May 2016

Abstract

Objective: Reports of increased level of Myeloperoxidase (MPO) in plasma and placental extracts of
Systematic Lupus Erythematosus (SLE) has been proposed that MPO may have an important role in this
pregnancy complication. In present study immunohistochemical MPO expression was investigated in
placental samples of SLE women compared with normal controls.

Materials and methods: Ten patients with SLE were recruited as case group. Control group was selected
from mothers with normal uncomplicated pregnancies. A monoclonal antibody specific for MPO was
used for immunohistochemical staining and then the staining was quantified and differences between
groups were compared using Mann-Whitney U test.

Results: There were significant differences in the expression levels of MPO in the syncytiotrophoblast
cells and the extravillous trophoblast cells between the control and SLE groups (p < 0.05). There were
no significant differences in the expression level of MPO in the vascular endothelium and the relative
number of the MPO-positive leukocytes in placental tissue between SLE and control groups (p > 0.05).
Conclusion: The present study showed that MPO expression is increased in syncytiotrophoblast cells and
the extravillous trophoblast cells of SLE placentas compared to healthy subjects. It seems that these
changes are able to impress structure and function of placenta and survival of the fetus.
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Introduction deposition, clinical manifestations and productain
Systemic lupus erythematosus (SLE) is a chroni@autoantibodies that lead to severe inflammatior2)1,
prototype, multisystem inflammatory and complex Pathogenesis of SLE initiates with damage of
autoimmune disease that affects women in theivascular endothelial cells that active these catid
childbearing years (1). This pervasive relapsingimpresses other organs with angiophaty and
disease is characterized by diverse immunevasculitis. SLE is a disease with unknown etiology
that has high morbidity and mortality (2-4). Diseas
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stress levels and alerted cytokine profiles (2). and be anti-inflammatory factor in some biological
Common long-term complications of SLE can conditions (15).
lead to end-organ damage by affecting joints, skin, Circulating MPO can be disassembled in the
serosa, musculoskeletal, neuropsychiatric, remal, a subendothelial spaces, leading to its aggregation i
cardiovascular systems due to the presence andothelial cell matrix (11, 16). The elevated lsve
autoantibodies to double stranded DNA (1, 5). of MPO presented in different inflammatory diseases
Because of the normal rates of fertility in SLE have led to the hypothesis that MPO-mediated
women, pregnancy is a usual occurrence. (5) Tisere pathophysiological reactions have an important role
an increased incidence of maternal and fetaln the progression of these diseases (13).
morbidity and mortality in pregnant women with  According to some reports, circulatory and
SLE. Pregnancy in these women is related to a higheplacental extract MPO levels were increased in
risk of spontaneous abortion, premature birth,lfetawomen with PE have shown significant increments
growth  restriction, placental abruption andcompared with normal controls (11, 16).
preeclampsia. All of these complications arelmmunohistochemical analysis confirmed the
associated with placental dysfunction (6-8). elevated levels of MPO in placental sections of
The placenta is a wonderful organ that interfacegpreeclampsia patients (11). Significantly, increlhse
between fetal and maternal components. It has aplasma MPO concentrations have been also described
important function in the development and growth ofin SLE patients (12).
the fetus. A major fetal component of the placdsta Telles et al. showed that there were higher plasma
composed of placental chorionic villi. It is repedt levels of MPO in SLE patients with arthritis in
that any changes in placental constituents areaptpb comparison with patients without arthritis (2).
able to endanger evolving fetus seriously (9). Therefore, it has been proposed that MPO may have a
About 13% of SLE patients suffer from substantial role in PE and SLE pregnancy
preeclampsia (PE). Edema, thrombocytopeniacomplications (10, 15, 16).
proteinuria and arterial hypertension are Based on our researches, until now there were not
abnormalities that occur during both SLE andany data concerning MPO immunohistochemical
preeclampsia conditions. Both of these diseases magxpression in placental samples of SLE patients.
lead to fetal growth and vitality disorders. It was  According to the above-mentioned evidences, we
demonstrated that susceptibility to PE in SLEwere promoted to examine expression of MPO in the
pregnant women with renal involvement was highemplacental sections of women with SLE. Thus, the aim
(4). Reports have suggested that PE and SLBf the present study was to compare the
probably have a common pathogenesis (5)immunohistochemical expression of MPO in placenta
Underlying pathology of both these, pregnancyof women with SLE and normal pregnancies.
complications have strong associations with vascul .
damage, increased oxidative stress and inflammato aterials and methods
responses (2, 10). This case-control study performed on total 20
Myeloperoxidase (MPO), a marker of leukocyte placenta samples that were collected after delifary
recruitment, is associated with pathogenesis ofesomparaffin embedding.
vascular disorders and inflammatory conditions Case group consist of 10 placentas from SLE
(2, 11). MPO is a member of human peroxidasepatients that have antinuclear antibody level more
family that produced by neutrophils, macrophageshan 10 and healthy placenta samples were
and stimulated monocytes. This hemoprotein is aonsidered as control group. Control subjects mave
main source of reactive oxidants and is highlycomplications and underlying condition that affect
expressed in granules of polymorphonuclear cellsiormal pregnancy (Table 1).
(11-13). MPO functions in host defense at sites of The study was conducted in accordance with the
inflammation and is involved in hormone synthesisDeclaration of Helsinki and was approved by the
and apoptosis inhibition (2, 14). Some studiesZahedan Medical University ethics Committee
reported that there was a strong association betwedlR.ZAUMS.REC.1394.13) for conducting research-
human endothelial dysfunctions and serum levels oinvolving humans. All subjects were enrolled after
MPO (11). MPO has a dual role in the innategiving their informed consent to participate in fbady.
immunity, so that it can play as a microbicidal r@tge Exclusion criteria included smoking, addiction
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and chronic diseases. Patients and control80 min at room temperature.

characteristics and selection criteria are listedur Peroxidase activity was developed with a DAB
previous study (17). working solution (100ul of DAB Chromogen added to
1ml of Novolink DAB Substrate Buffer) for 30 mingte
Table 1: Clinical data of mothers in case and control Sections were counterstained with Mayer’s
groups hematoxylin for 5 min and were rinsed in fresh
Patients Controls distiled water. Sections were dehydrated and
n=10 n=10 mounted with Entellan (Merck).
Age of mother (yea 27 +7.80 25.20 +4.54 Positive controls (colon carcinoma) and negative
Placenta totevolume(mni) ~ 395+48.20 489 +97.26 controls (omission of primary antibody) were run
Placenta weight (c 604+33.11 550+42.16 for each batch of slides. Two examiners detected
Umbilical cord diameter (mr  8.33+0.77 11.43+0.84 immunoreactivity —microscopically on masked
Newborn weight (g 2775 +375.11 2775+ 375.11 label slides.
Values are given as mean + SD Evaluation of MPO staining was based on a

qualitative scale of -, +, ++, +++ representing no,
Placenta biopsies were fixed in modified Lillie’s weak, moderate or strong staining as described by
solution (18), and cut into 5mm slices using Salem et al (19).
systematic uniform random sampling (SURS). After  Conversion of the qualitative data to ordinal data
routine tissue processing, samples were embedded (A-3) was used for the MPO IHC analyses in order to

paraffin as described previously (17). permit statistical analysis.

Immunohistochemistry (IHC) was used for Estimation of the relative number of leukocytes
localization of MPO within placentas from normal performed using by a square-shape grid. For each
(n =10) and SLE pregnancies (n = 10). section, four fields (X400 magnification) were

All IHC procedures were performed using theselected randomly under a photomicroscope by
following staining protocol by Novolink polymer movement of stage in X and Y directions and number
detection kit (RE7140-K, United Kingdom). All steps of MPO positive stained leukocytes were counted.
were done at room temperature (25°C) in a The Statistical Package for Social Sciences
humidified chamber. (SPSS) 16.0 software was used for statistical

Tissue samples were cut to 4-um thickness andalculations. Values were presented as mean + SEM,
were mounted on slides coated with a suitable éissuand differences were compared by using Mann-
adhesive (Histogrip CLO0-8050, Cedarlaine-Canada)Whitney U test. In all evaluations, p values Idsasnt
Sections were allowed to air dry at room tempegatur 0.05 were regarded as significant.
overnight. Then the sections were deparaffinized
rehydrated and finally were washed in distilled evat Results

All sections for immunostaining were processedResults of the immunohistochemical staining of the
for heat-induced antigen retrieval. Slide-mountedplacental sections in both groups have been shown i
sections immersed in 0.01 M sodium citrate bufferfigure 1 and table 2.

(pH 6.0) were placed in a laboratory autoclave The expression levels of MPO in the
(1 cycle, 120°C for 10 min). syncytiotrophoblast cells had statistically sigrafit

To neutralize endogenous peroxidase activitydifferences between the control and SLE groups
sections were blocked with a peroxidase-blocking(p < 0.05). There were also statistically significa
reagent (Novacastra peroxidase-United kingdom), fodifferences in the expression level of MPO in the
10 min and were washed in a bath of Tris bufferextravillous trophoblastic cells of the placentansen
(0.05 M Tris-HCI, pH 7.0-7.6). SLE and healthy subjects (p < 0.05). There were no

Then, the slides were incubated with Protein-statistically significant differences in the exmies
Block (Novacastra-United Kingdom) for 5 minutes at level of MPO in the placental vascular endothelium
room temperature, followed by overnight incubationbetween SLE and control group (p > 0.05).
with the anti-MPO primary antibody (mouse  The relative number of MPO-positive leukocytes
monoclonal, Novacastra-United kingdom) at 4°C.in the lupus group were increased compared to the
Sections were incubated with Novolink Post Primarycontrol group, but this difference was not statasty
for 30 min and then with Novolink Polymer for significant (p > 0.05).
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Figure 1: Immunohistochemical staining of myeloperoxidase in SLE placenta (A and
C), healthy placenta (B and D) and Colon carcinoma as positive control (E) and SLE
placenta without primary antibody incubation used as negative control (F).
Myeloperoxidase positive expression in synchiotrophoblast (black arrowheads) and
extravillous trophoblast of placenta (white arrowhead) are shown

Table 2: Results of immunohistochemical expression of myeloperoxidase in placenta

samples
M PO expression in placenta Pr?tzlefés Cr?itrl(())ls p value
Vessels endothelium 0.20 = 0.200 0 0.662
Syncytiotrophoblast 2.00 + 0.447 0.50 = 0.224 0.02G
Extravillous trophoblast 1.60 £ 0.400 0.50 +0.224 0.035
MPO + leukocytes 4.20 £ 0.916 2.00 + 0.365 0.090

Values are given as mean + SEMtatistically significant result at p value < 0.05
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Discussion population, cytotrophoblast and syncytiotropholsiast

The present study showed that MPO highly expresseff@t  involved in  placental villi  structure.
in syncytiotrophoblast cells and the extravillous Syncytiotrophoblasts be composed of the outer

trophoblastic cells of SLE placenta compared tolrophoblastic layer that is interrelated with thether

healthy subjects. Until now, we could not find dani  €ndometrium  to  fetal-maternal ~ contact and

study on immunohistochemical expression of MPO indttachment. Uncommog Immune mar:<ers mc:udlr;g
placental sections of SLE patients. immune suppressor and immune regulator molecules

Pathogenesis of SLE is related to inflammationcoU!d be expressed Dby placental trophoblasts.

during the severe stages of disease. It is inciciuet Immune-related function of trophoblast is involvad
increased oxidative stress may be responsibletfsr s he improvement of fetal tolerance and pregnancy
progression (15). Since, MPO is a marker foroutcome (21).

identification of activated neutrophils and mon@syt Therefore, m_creased expression of MPO in the
it can be used as a marker for oxidative stres?Oth trophoblastic cell populations may be caused b

elevation (16). systemic immune reactions that occur during SLE.

However, Association of elevated oxidative stress The results of the present study showed that

with immune dysregulation during SLE and its |mmunoh|stochem|pal expression of .MPO in
: . L - leukocytes population was high and relative number
molecular basis remain unknown. It is identifiedtth

oxidative stress  lead  to syncytiotrophoblastOf these cells increased in SLE samples, but these

dvsfunction.  which cause release of Somechanges were not statistically significant compaced
y ' healthy controls.

inflammatory factors (20). . . - .
. : Systemic inflammation and T-cell activity during
Zhang et al. localized MPO by IHC in placentas ofIupus may result in development of pregnancy

norme_ll pregnancy. They shqwed that this huma%omplicationsinthe SLE patients (5).
peroxidase was _expressed n the cytoplasm an Aly et al. showed increased generation of supeeoxid
nucleus of syncytiotrophoblastic cells (14). Thés i by

i findi 0 th I ThePkd maternal activated neutrophils during PE in
similar to our findings in the control group. 2 comparison with normal pregnancies that probalalg le

expression in control samples is probably a respons,; enqothelial disruption induced by syncytiotroplast
to the stress induction that occurs during andraftei~rovillous membrane (STBM) (22). As, the STBMs
delivery (14). are in direct exposure with maternal blood cir¢afat
Gandley et al.(11) demonstrated that rates ofg especially maternal neutrophils, interacticwben
MPO-posmve_ syncytiotrophoblasts in placentalivill aternal leukocytes and STBMs probably could
from PE patients was greater than healthy samplegyacerbate endothelial disorder in PE by released
(112). Qur results_proposed the mcreaseql expresgion cytokines and oxygen free radicals (22). Neutrepdilt
MPO in syncytiotrophoblast cells during SLE. It against bacteria by releasing the contents of their
could be concluded that syncytiotrophoblastgranules and have important roles in nonspecific
dysfunction probably is able to induce additionalimmune reactions (23). It is demonstrated that,
oxidative stress to maternal tissues during implaom  aggregation of MPO on the neutrophils surfacesnduri
and may lead to lupus progression to PE. pregnancy can lead to production of elevated rates
Our finding showed that MPO expression in oxidants by these cells (16).
extravillous trophoblastic cells of basal plate  Our finding showed that there is no significant
increased significantly compared to control group.  difference in MPO expression level in the placental
Gandley et al. found increased expression of MPQuascular endothelium of SLE patients in comparison
in cytotrophoblasts of basal plate from PE womenwith control group. One reason for this finding is
compared to normal pregnancy (11). They reportegrobably that placental vascular endothelium has no
that positive cells for MPO staining in placenta direct contact with maternal blood as a MPO source
samples were infiltrating white blood cells, (21). In addition, histological structure, oxidativ
syncytiotrophoblast and trophoblast cells thatstress level and oxygen access may differ in variou
confirmed by our findings. placental regions (24). It has been shown that all
Trophoblastic cells invaded to the maternal spiralplacentas are not similarly affected (7). MPO lawel
arteries during implantation (about" 8veeks of the central portion of normal placenta was higher
pregnancy). These fetal-derived cells include twaothan its peripheral parts (23). As we used SURS for
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the placentas sampling, all parts of each placeath participants in the project. The project was sufgmbr
the equal chance for selection and the results arey Zahedan University of Medical Sciences (grant

more reliable than previous studies (17).

no. 7200). The authors have no conflicts of intetes

Fetal tolerance to maternal immune responseleclare.

performed through protective functions of placenta,
which inhibit immunological confliction.
Immunological interaction between fetus and
maternal immune system considerably could be ablé
to affect pregnancy outcome (23).

Prokopenko et al. indicated that there was a close
association between the possible pregnancy outco
and the placental MPO level (23). In other hand,
Salamonsen et al. indicated that endometrial lgd&sc
might have important roles in establishment aneredt 3
quantity of the gestation(25).

Delivery mode is another effective factor in the
cellular response of placenta and impresses oxa&lati
stress rates in women around parturition time. For
example, Plasma concentration of MPO showed an
elevation in patients after cesarean section andglu
vaginal delivery that probably was due to stress
induction by surgery or labor respectively (16).

Reports noted that there was a significant diffezen
in the MPO level of plasma and placental extracts
between PE samples and healthy group (11, 16)
Increased circulatory level of MPO in women with PE

might cause by exacerbated immune responses (16).

The susceptibility to preeclampsia in pregnant woma g
with SLE probably is higher. PE in lupus patientsym
be triggered by inflammatory response. Reports
suggested that immune dysfunction in SLE may put
pregnancies at high risk for development of PE (5).

Our findings proposed that an elevated MPO;
expression level in placenta tissue probably cield
a key factor that triggers PE in pregnant SLE pagie

Finally, we concluded that the
immunohistochemical expression levels of MPO in
the syncytiotrophoblast cells and the extravillousg
trophoblast cells had statistically significant
differences between the control and SLE groups.
These changes may explain the SLE pregnancy.
problems. Further studies are required to elucittete
role of MPO in the regulation of placental
development and function.
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