(" :
. bt . 5 Print -ISSN 2306-5249
JO B S ). il ?JM‘ alas Online-ISSN 2791-3279
- Journal of BasiC Science s ils pudll sl

\

\

PN .A\iil\/e\ﬂ\“t
@)
St y
aldl) 2ad)
(614) (597) s

o Ul I Gl B Ayl dasdiall AibaSgiug duoliag dudase o A
Ty Al b AW (algadd calaal) Jaal)
Okl lall ae el e
Lnzayal) Ol acdf aglall ZAS [ Loy daals
asawirabi@uowasit.edu.iq
(S ausd )3 A s duaa
slaal) asle acd / ddyuall aglall dujill 40K / Jaudy dasla

sbresam@uowasit.edu.iq

paldiual
bl oda Caags . Alggae b ) Saal) Jaall lase Jaad) ol daclidl ol Jasi i

lehlayl aDle @llin ul€ 1)) Lo poatd dadall & WAL (golally elidl ol dudys )
Al e A TY mea o deall e Sl Jo¥) N 8 Galgal) Hhlie g il gl
plainl Lot Wyaasd 09 Jauly dladlas (8 JGLN Galgadd cladll (mped den dandidll
Lapeil) ebaesll 4af Gudas culs () daladl clyarall bl (uag¥ls luSsilagd) Sia
Clyss bl gl LAl WDIAD e Ve oo 23S aleadl aladiuly Loe Ll
Ll il b Aagale 5aL5 e dialiie 80al) dnadial) LAY bl 8 daaly dumass
dacliall Llan) of Zlmad ) Lagh ey .paleal) e S GBI 8 dals caedll
WD) maagi 8 Al sda aald (elly Lo 3le L palgaY) S Lage 1sd anli Al
G gk e difiall 3 WiSer 38 Lea cJaall Glagd 4Ty daeliall bl cilyaall
cdaall e Jalaall el dadle g dnmndiin
saleaY! cdasiadl cdaclidl Al cluaSl cdacayall Aol cilpral) cdaalidal) culalsl)
Ty ¢ atl

o9V



' :
- ¢ - Print -ISSN 2306-5249
J O B S ). Ailasy) a2 glad) Alae Online-ISSN 2791-3279
= Journal of Basic Science  aswdls pubdd aul

AV EEA/ AT YN

\

o

\Q!iﬂ)?;

\

_/

Histopathological and Immunohistochemical Study of Human Placenta
in First and Second Trimester of Pregnancy Associated with
Spontaneous Abortion in Wasit Governorate
Asawer Abdul-Jabbar Al-Salman
Department of Pathological Analysis, College of Science University of
Wasit, Wasit, Iraq
asawirabi@uowasit.edu.iq
Suadad Breesam Khairi
Department of Biology, College of Education for Pure Science University of
Wasit, Wasit, Iraq
sbresam@uowasit.edu.iq

Abstract

Immunological variables during pregnancy are associated with recurrent
pregnancy loss of unexplained origin. This study aims to investigate the
immunological and cellular roles of placental cells to determine whether
their cellular activity is linked to an increased risk of miscarriage during the
first and second trimesters. 32 placental tissue samples were collected from
women who had experienced spontaneous abortion in Wasit Governorate
and prepared histologically using hematoxylin and eosin staining to study
general changes. In addition, an immunohistochemical technique using anti-
CD68 was used to determine macrophage expression levels. The results
revealed distinct histological changes in the affected villi and placental cells,
coinciding with a marked increase in macrophage immunoreactivity
especially in the second trimester of miscarriage. This leads us to conclude
that the immune and inflammatory response plays a significant role in
miscarriage. Moreover, the work contributes to clarifying the connection
between immunohistochemical changes and the mechanism of pregnancy
loss, which may enable us in the future to develop better diagnostic and
therapeutic methods for preserving pregnancy.
Keywords: Histopathological change, Immunohistochemical technique,
Placenta, Spontaneous abortion, Wasit
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1.Introduction

The World Health Organization defines abortion as the termination of
pregnancy, either spontaneous or induced. Spontaneous abortion is estimated
to occur in 15%-20% of clinically diagnosed pregnancies, making it the
most frequent pregnancy problem (Camayo et al., 2011). Furthermore, early
biochemical pregnancy loss is estimated to account for an additional 30% of
failed pregnancies. Approximately 25-50% of women who are fertile will
experience at least one miscarriage (Kolben et al., 2019). The placenta is a
vital transient that allows for the exchange of gas and nutrients between the
mother and the fetus. Part of the mother is the decidua basalis, while part of
the fetus is the chorionic frondosum. The placenta is bounded by the
chorionic plate on the fetal side and the decidua basalis on the other; the
decidua plate is the most closely integrated part of this structure within the
placenta (Sadler, 2012).

Furthermore, this organ functions throughout fetal development and has
a dual blood circulation system. Moreover, placental trophoblasts contribute
in placental vascular growth and differentiation in addition to hemostasis by
expressing and producing coagulation components (Lanir et al., 2003).The
placenta, a functional unit, the chorionic villi, supplies the fetus with
nutrition and oxygen while also acting as an excretory unit (Fox, 1999).
There is a fundamental villous structure that is unaffected by gestational age,
the stage of progress and development of the villous tree, and the
histological arrival of chorionic villi. The exterior surface of these villi is
covered by a trophoblastic mantle made up of two layers: layers of
syncytiotrophoblast on the outside and cytotrophoblasts on the inside (Vijay,
1994).

The most frequent pregnancy complication is abortion. 15% of
pregnancies that are recognized end in spontaneous abortion. Early and
undetected pregnancies may result in significantly more abortions
(Christopher, 2004). After losing a pregnancy or a newborn,
histopathological analysis of the placenta may offer an explanation for the
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pregnancy difficulties, loss of pregnancy, or death of a newborn, as well as
information pertinent to the care of the present newborn and/or future
pregnancies (Roberts and Oliva, 2006). The present study aims to elucidate
the specific function of placental phagocytic cells (macrophages) and to
determine whether there is a significant relationship between the localized
activity of these immune cells and the increased risk of miscarriage in the
first and second trimesters of gestation.

2. Materials and Methods

2.1.Tissue specimens and histological technique

Placental tissue samples were obtained immediately after miscarriage
from Al-Zahraa Teaching Hospital, Al-Batoul Maternity Hospital, and Wasit
Investment Hospital of Wasit Governorate. The study included 32 human
placental samples comprising 4 samples for each gestational stage associated
with miscarriage and 4 control placental samples collected from women aged
19-43 years spanning the period from March to August 2025. These patients
underwent indicated therapeutic abortions during the 1st and 2nd trimester
(between gestational weeks 6 and 24) via suction curettage.

The control group placental samples were collected from healthy women
of the same age group who completed their pregnancies and delivered
vaginally. Patients' informed consent was obtained before any samples were
taken, and the medical history of all participants in this study was recorded.
The work and tests were completed in the laboratories of the College of
Science and the College of Medicine at the University of Wasit. Samples
were prepared for paraffin sections, cut into 5um slices, and stained with
standard haematoxylin and eosin stain after being fixed in 10% neutral-
buffered formalin (Bancroft and Layton, 2019).

2.2. Immunohistochemical technique

In this immunohistochemical study, to retrieve antigens, paraffin slices
placed on adhesive slides were submerged in citrate solution and heated in a
microwave oven in three cycles of 5 minutes each. After cooling for 10
minutes at ambient temperature, these sections were rinsed with phosphate-
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buffered saline. Subsequently, they were subjected to a 10-minute treatment
with 3% hydrogen peroxide (H,0,). Following a rinse with distilled water,
sections were washed with PBS (pH 7.6) and treated with mouse anti-human
CD68 monoclonal antibody (clone PG-M1; Dako, Denmark) at a dilution of
1:50 to identify macrophages. Sections were incubated in the corresponding
secondary antibody solution for 10 minutes following three washes with
PBS (Kiernan, 2015). Following the final PBS wash, chromogenic solution
was applied to the sections for 8 minutes. After rinsing the sections with
distilled water, hematoxylin was applied for 2 minutes as a counterstain and
assessed under a light microscope (Ermis, 2021; Tasin et al., 2021). The
primary antibody was not used in the preparation of the negative control
sections. For photography, a Canon digital camera was utilized. There were
four categories for the staining intensity, which were semi-quantitatively
graded into four: negative (-), weak (+), moderate (++) and strong (+++).
2.3. Digital image analysis

The QuPath programme for quantitative pathology analysis (version
0.4.4) was used to evaluate the placental anti-CD68 staining patterns (Hein
et al., 2021). Slides stained with anti-CD68 were imported as bright-field
images into the QuPath program. The average number of anti-CD68-positive
tissue, area, and mean staining intensity for each slide were analyzed after a
new image was manually produced by choosing three areas in the
inflammatory area at random, according to previously published guidelines
(Porter et al., 2023).
3. Results and Discussion
3.1. Histological results
3.1.1. Hematoxylin and eosin stain

Histological evaluation of the control group of placental specimens
(collected at 38-40 weeks of gestation). After conducting a histological
examination, we found extensive placental villi covered with cytotrophoblast
cells, and separated by spaces between the villi that contained maternal
blood. The presence of intact fetal blood vessels inside the chorionic villus
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containing red blood cells indicates the presence of a good blood supply, as
shown in Figurel (A,B).

The first group of miscarriages was a placenta in the first trimester (at 6
weeks of gestation), where numerous vacuolations appeared within the
stroma and cells, giving an edematous appearance in addition to swelling of
the chorionic villi. On the other hand, clear blood congestion and tissue
filled with blood vessels were observed, indicating a lack of blood flow, as
shown in Figure 2A. This result was consistent with findings of Al-Khazraji
et al. (2023), who reported clear cellular necrosis and vacuolar degeneration
in the cells and tissues of the placenta.

The results of histological investigation of the 8-week-old placenta
revealed clear degenerative changes, as vacuolar degeneration was found
within the placental stroma and the appearance of multiple vacuoles within
trophoblast cells. Also, the appearance of fibrosis in the middle of the tissue
section, as presented in Figure 2B below. The result of this pathological
condition was consistent with that found (Khong et al., 2016).

Histological examination of the remaining cases at the 12th week of
gestation revealed chorionic villi in different sizes with thickening of some
walls. Their edges appeared irregular and curvy, containing small to no
blood vessels. Degenerative and edematous changes appeared within these
villi, Figure 2C. This closely matches the findings reported by Stallmach et
al. (2001).

On the other hand, evaluation of the second-trimester miscarriage group
(at the 16th week of gestation) and after microscopic examination, it was
found that there was clear blood congestion within the intervillous spaces
and an accumulation of red blood cells. Also, degenerative changes were
observed in some trophoblast cells lining the villi, with mild edema in the
villous stroma and fibroid deposition, as seen in Figure 3A. The results were
consistent with the findings documented by Habek (2011). Furthermore, this
result was in line with Sandoval (2016), who also noted villous edema and
fibroid deposition. The histopathological examination of a placenta at 20
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weeks indicated the presence of clear degeneration of the chorionic villus
cells, in addition to the loss of the cells’ nuclei, as a clear sign of necrosis
and death of the tissue as a result of interruption of blood supply. Likewise,
notice dense red cell clusters indicating hemorrhage and severe congestion
between the villi, as in Figure 3B. These results are in agreement with
Petersen et al. (2006).

Meanwhile, histological examination results at the 22nd week of
gestation revealed marked vascular proliferation as an abnormal finding
resembling a hemangioma. Additionally, hypertrophy of the smooth muscle
within the placenta was observed; this reaction stems from a disturbance in
blood flow between the mother and the fetus, as illustrated in Figure 3C.
These results are in agreement with Kraus (2013).

Placental samples from cases of SARS-CoV-2 (Rebutini et al., 2021),
dengue virus (DENV) (Fernandes Ribeiro et al., 2017), maternal
hypertension and diabetes mellitus (Aldahmash et al., 2021), and other
congenital infections (Stanek et al., 2011; Heider, 2017; Roberts and Torous,
2022), also showed these alterations. The final group in this study included
specimens at the 24th week of gestation, in which a marked density of
inflammatory cells, predominantly polymorphonuclear cells, was observed
within the intervillous spaces; this indicates acute placental inflammatory
infiltration, likely attributable to a specific infection.

This finding was accompanied by congestion and hemorrhage within
the intervillous spaces, in addition to fibrosis of the trophoblastic layer, as
demonstrated in Figure 3D. Early pregnancy hypoxia can change
placentation and trophoblastic differentiation. Depending on the degree of
hypoxia, late gestational hypoxia can alter mitochondrial activities,
endoplasmic reticulum stress, hormone production, nutrition, and angiogenic
factor secretion (Colson et al., 2021). As seen in case 2, trophoblastic
necrosis appears to be associated with an increase in perivillous fibrin (Chen
and Roberts, 2018). Obstruction of maternal blood flow may be seen,
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Figure 1. Photomicrographs of the control group placental tissue showed
A:well-developed chorionic villi covered by syncytiotrophoblasts (black
arrow). B: an abundance of fetal capillaries (green arrow) and stromal-cells
(orange arrow). H&E stain, x400.
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Figure 2. Photomicrograph of the first-trimester placental tissue showed: A:
at the 6th week of gestation numerous vacuolation within the stroma (black
arrow), focal stromal hemorrhage (orange arrow), fibrinoid deposition (green
arrow). B: at 8 week showed clear degenerative changes as vacuolar
degeneration (black arrow), fibrinoid deposition (green arrow). C: at the
12th week presence of chorionic villi in different sizes, thickening of some
of the walls where their edges appear irregular and curvy (black arrow),
small to no blood vessels. H&E stain, x400.
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Figure 3. Photomicrograph of the second trimester placental tissue showed:
A:at the 16th week of gestation clear blood congestion within the
intervillous spaces (black arrow), fibrinoid deposition (orange arrow). B: at
degeneration of the chorionic villus cells, dense the 20 week showed
vascular proliferation hemorrhage (black arrow). C: at the 22 week showed
dense of accumulation (black arrow). D: at the 24 week showed
inflammatory cells (black arrow), fibrosis of the trophoblast layer (orange
arrow). H&E stain, x400.

3.2. Immunohistochemical results

The immunological localization of macrophages in decidual cells has
been made easier by the application of IHC technology. In regards to mean
Immunostaining intensity, area of immune reactivity relative to cross
sectional area, and number of positive cells was performed using QuPath
digital pathology software as in Table 1 below. Concerning
immunohistochemical staining of antibody CD68 cells, in our study found
negative (-) results for macrophages infiltration of control groups, as shown
in Figure 4A. As for, sections from placenta at 6 weeks of age showed weak
(+) immunohistochemical expression and staining intensity compared to the
control group, as can be seen in Figure 4B. While we observed moderate
(++) immunological reactivity in placenta samples aged 8, 12, and 16 weeks,
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as in Figures 4 (C,D,E) respectively. On the other hand, immunostaining of
samples aged 20, 22, and 24 weeks showed strong (+++) immune reaction
and a large number of positive cells compared to the previous study groups,
as in Figures 4 (F,G,H). The immunological profile of women who
experience repeated pregnancy loss differs significantly from that of
controls, according to our study's findings. Pregnancy loss syndrome appears
to be caused by an immune system "malfunction” that leaves the fetus
unprotected. Macrophages (CD 68+ cells) are known to have a part in the
development of the feto maternal interface.

According to earlier research, macrophages in the human uterus take
part in the phagocytosis of apoptotic cells (Abrahams et al., 2004), work
with trophoblasts to perform vascular remodeling in the uterus (Harris,
2010), promote monocyte migration at the decidua basalis, and meaningfully
increase the production and secretion of pro-inflammatory chemokine and
cytokines (Fest et al., 2007).The findings of this study demonstrate the
activation of immune expression, characterized by an increase in CD68+ cell
expression, mostly by trophoblast and inflammatory cells located in the
intervillous space and within fetal capillaries, in contrast to the negatively
reactive control groups. These findings closely align with prior observations
reported by Nunes et al. (2019) and Rabelo et al. (2020).

Table 1. Statistical data using QuPath software

Placental CD68 Area% Mean Number of
group Staining intensity positive cells
Expressi
on
Control - 1.452 29.722 141
6 week + 2.958 96.522 763
8 week ++ 13.035 99.628 1713
12 week ++ 7.19 102.218 1829
16 week ++ 17.758 08.188 3025
20 week +++ 7.182 130.698 8554
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22 week +++ 18.337 106.589 8863
24 week +++ 14.638 106.259 9400
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Figure 4. Representative photomicrographs of macrophage detection via
anti-CD68 immunohistochemistry in placental tissues showed: A: no
in the control group. B: at 6 week age of gestation showed weak expression
expression of the immunostaining. C: at 8 week age showed moderate
expression of the immunostaining. D: at 12 week age showed moderate
expression of the tissues immunostaining. E: at 16 week age showed
moderate expression of the immunostaining. F: at 20 week age showed
strong expression of the immunostaining. G: at 22 week age showed strong
expression of the immunostaining. H: at 24 week age showed strong
expression of the immunostaining, x400.
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4. Conclusions

In conclusion, this study successfully identified the quantitative
dynamics and spatial distribution in the placenta throughout the pregnancy's
first and second trimesters using CD68 antibodies. An increase in the
infiltration of CD68-positive macrophages has been observed in the
placentas of miscarriage cases; this may be associated with inflammatory
changes contributing to pregnancy loss. These findings suggest that early
immune changes could be crucial in the mechanism of miscarriage.
Therefore, understanding this early immune response could open new
avenues for early diagnosis and intervention in high-risk pregnancies.
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