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Objective: High body mass index (BMI) during pregnancy has been associated with adverse
outcomes for the mother, fetus, and placenta. The effects of these adverse outcomes on the
placenta in pregnant women with high BMI have not yet been histomorphologically characterized.
Clarifying the effects of high BMI on placental function and determining necessary measures to
protect maternal and fetal health is important. The aim of this study is to evaluate the possible
structural and functional changes occurring in the placentas of women with normal weight and
those with high BMI during pregnancy using hematoxylin-eosin (H&E) staining, and to compare
their placentas histopathologically.
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INTRODUCTION placental function, demonstrating that maternal obesity
causes adverse fetal changes. Histopathological changes
in the placentas of pregnant women with high BMI are
associated with adverse reproductive problems and a
risk to healthy fetal development. Some of these include:
placental growth and hypertrophy, changes in villous
structure, increased fibrin fragments, abnormalities in

placental vessels, and placental hypoxia 9 10,

Pregnancy involves active maternal changes to ensure
growth and development in both mother and fetus.
Obesity arises as a result of an imbalance between energy
intake and expenditure 1. Obesity is one of the fastest-
growing global health problems among women in sexual
marriage 2. Excessive weight gain during pregnancy can
cause various adverse effects on the health of both
mother and fetus. Maternal obesity increases the risk of
adverse health outcomes in both mothers and fetuses.
Complications include preeclampsia, gestational

The aim of this study is to compare placentas from
pregnant women with high BMI to those from pregnant
women with normal BMI, and to investigate possible

diabetes mellitiis (GDM), and gestational hypertension 3.
The placenta is a complex organ with a vital role in
embryo implantation and maintenance of pregnancy.
The placenta transports maternal nutrients to the fetus
and regulates the fetal nutrition environment 4 5. More
specifically, the human placenta is "hemochorial,” and its
placental characteristics are selected by its direct contact
with maternal blood ¢. Placental function is disrupted by
arange of maternal metabolic signals, many of which are
affected by maternal obesity 7-8. Thus, it is suggested that
maternal obesity can lead to significant changes in
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structural and functional changes in placental tissue. The
findings aim to clarify the effects of excessive weight gain
in pregnant women on placental function and to identify
necessary measures to protect maternal and fetal health.

MATERIALS AND METHODS
Study Population and Tissue Collection

This study was conducted using placental tissues from 45
normal, healthy pregnant women with a BMI <30 and 45
obese pregnant women with a BMI 230 who had given
birth, all admitted to the Obstetrics and Gynecology Clinic
CODEN (USA): JDDTAO
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of Dicle University Faculty of Medicine. Patients aged
between 18 and 40 years, those with other pregnancy
complications, systemic disorders, or chronic diseases
were excluded from the study.

Small pieces of placental tissue were taken from the
pregnant women included in the study for histological
examination; these tissue samples were not viable, had
been severed from the body, and were not suitable for
pathology analysis.

Histological Processing and Hematoxylin-Eosin
Staining

Placental tissue samples obtained from pregnant women
were excised to a suitable size for histological processing,
then fixed in 10% formalin. After fixation, the tissues
were passed through tap water, increasing alcohol series,
and xylene stages for paraffin tissue processing, and the
tissues were embedded in paraffin blocks. Following
tissue processing, placental tissue sections obtained
from paraffin blocks were placed in a bain-marie at 37°C.
To dissolve excess paraffin on the slide, the sections were
kept in an incubator at 58-62°C for 6 hours. The sections
were deparaffinized in xylene for 3 x 15 minutes, then
dehydrated by passing them through decreasing alcohol
series (100%, 96%, 90%, 70%, 50% ethyl alcohol) for 10
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minutes each. Afterwards, the sections, which were kept
in distilled water for 5 minutes, were stained with H&E.
Following staining, sections were rapidly passed through
increasing alcohol series (80%, 90%, 96% ethyl alcohol
series) and held in absolute alcohol for 2 minutes. Finally,
the sections were held in xylene for 3x15 minutes, and
Entellan was dropped onto the tissue and covered with a
coverslip. The prepared slides were evaluated and

images were taken using a Zeiss Imager A2
photomicroscope.
RESULTS

Hematoxylin-Eosin Findings

Control Group (Figure 1): In the placental section of the
control group, the chorionic villus structures are
morphologically well preserved. The cyto- and
syncytiotrophoblast cell layers are regular, and there is
no significant atypia in the nuclei. Congestive changes in
the villous stroma are minimal. Fibrinoid deposition is
limited and within physiological limits. Syncytial nodes
are rarely observed, indicating normal placental
maturation. Intervillous spaces show a homogeneous
distribution; no inflammatory cell infiltration was
detected.

Figure 1: Placental tissue sample from the control group stained with H&E. Arrow: chorionic villus, arrowhead: syncytial
node, st: stroma, asterisk: villous capillary, f: fibrin deposition, asterisk: intervillous space, Scale bar: 50 um,

magnification: x20

High BMI Group (Figure 2): In placental sections from
pregnant women who gained excessive weight, the
villous structures are significantly disrupted, appearing
misshapen and with irregular contours in places.
Thickening and hyperplasia of syncytiotrophoblasts are
noteworthy. Intense congestion and edema are present
in the stroma. Syncytial nodes are significantly increased,
which may be indicative of hypoxic stress or premature
villous maturation. Fibrinoid deposition is more
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widespread than in the control group and surrounds the
villous surfaces in places. Inflammatory cell infiltration
and erythrocyte extravasation are observed in the
intervillous space. Overall, a disruption of placental
tissue integrity and an increased predisposition to
inflammation and fibrosis are observed (Figure 2).
Histopathological findings were more intense in this
group compared to the control group.
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Figure 2: Placental tissue sample from the high BMI group stained with H&E. Arrow: chorionic villus, arrowhead:
syncytial node, st: stroma, asterisk: villous capillary, f: fibrin deposition, asterisk: intervillous space, Scale bar: 50 pm,
magnification: x20

DISCUSSION

Excessive weight gain during pregnancy can have various
negative effects on maternal and fetal health. The
placenta, as a critical organ facilitating the exchange of
substances between mother and fetus, is essential for the
healthy progression of pregnancy. This study
histopathologically demonstrated the structural and
functional changes detected in the placentas of pregnant
women with high BMI and those with normal BMI after
hematoxylin-eosin staining and light microscopy.

Previous studies have made claims regarding changes in
pregnant women with high BMI. These include placental
growth and hypertrophy, changes in villous structure,
increased fibrin deposition, abnormalities in placental
vessels, placental hypoxia, and fibrinoid necrosis 9-12.

In this study, while the villous structures of the placentas
in the control group were regular and well-preserved in
hematoxylin-eosin staining, the villous integrity was
disrupted in the high BMI group, and a significant
increase in fibrinoid deposition, congestion, stromal
edema, and syncytial knots was observed. Villous
disorganization and stromal degeneration can reduce the
available effective surface area for maternal-fetal
exchange, while vascular congestion suggests impaired
uteroplacental blood flow 13. Increased fibrin deposition
is often interpreted as an indicator of placental damage
and hypoxic stress and has been associated with
decreased placental efficiency 4. These changes suggest
that maternal weight gain damages placental tissue
through hypoxic stress and inflammatory responses. The
potential impact of these adverse placental changes on
the fetus carried by pregnant women with high BMI is
another topic that can be discussed.

These findings aim to clarify the effects of excessive
weight gain during pregnancy on placental functions,
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thereby contributing to the identification of necessary
measures to protect maternal and fetal health.

CONCLUSION

High BMI during pregnancy can have negative effects not
only on maternal health but also on placental structure
and function. In this study, impaired villous integrity,
fibrinoid accumulation, congestion, stromal edema, and a
significant increase in syncytial knots were observed in
the placenta of pregnant women with high BMI. The
findings aim to clarify the effects of high BMI on placental
functions during pregnancy and contribute to the
identification of necessary measures to protect maternal
and fetal health. It may also guide new studies on which
fetal health problems high BMI may cause in pregnant
women.
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