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SUMMARY:  Placental angiogenesis, is essential for embryonic and fetal development.  In this study, 18 gestational diabetes
mellitus and 22 control pregnancies were included. Gestational diabetes mellitus (GDM) groups compared to the control group significantly
higher values were detected (p<0.01). The following histological results were assessed; villous immaturity, chorangiosis, presence of,
sncytial knots,mononuclear cell infiltration ischemia and fibrinoid necrosis. To evaluate and compare the placental histology of normal
and GDM pregnancies. placentas of pregnant women with gestational diabetes also in terms of angiogenesis and macrophages and
ultratructural revealed by examining the possible relationship between fetal complications were investigated.
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INTRODUCTION

Placental functions, which are essential for growth
and development of the fetus, include gaseous exchange,
provision of nutrients, hormonal excretion and transmission
of maternal antibodies (Sadlier, 2000; Higgins & Mc Auliffe,
2010). Gestational diabetes mellitus (GDM) is associated
with numerous complications including macrosomia,
neonatal metabolic disorders, respiratory distress syndrome
and newborn death. Additionally, GDM poses an increased
risk for development of type 2 diabetes mellitus later in life
for both child and mother (Barnes-Powell, 2007). Insufficient
placental trophoblast invasion in bed, decreased perfusion
that increased lipid peroxidation and causes accumulation
of oxygen free radicals. This case the activation of
neutrophils and macrophages, endothelial cell activation and
then causes an increase in the production of cytokines.
Endothelial damage in the vessel wall leads to the
accumulation of platelets and fibrinogen. The placenta
contains numerous macrophages, both in the decidua and
the chorion villous stroma. Hofbauer cells (HCs) express
classic monocyte/macrophage markers, such as CD68 and
are assumed to be placental macrophages located in the
chorionic villous stroma (Joerink et al., 2011). These cells

can be found within the placental villi from week four of
pregnancy until term and are localized near both fetal vessels
and trophoblasts (Anteby et al., 2005).

The purpose of this study, gestational diabetic
mothers placenta, endothelial cells and macrophages,
immunohistochemical and ultrastructural changes that may
have occurred to investigate.

MATERIAL AND METHOD

Placental tissue was obtained from the maternity hos-
pital. In our study, two groups were formed consisting of
40 pregnant patients. Pregnant women diagnosed with
GDM (n= 18) in the GDM group, remaining below the
threshold values of pregnant women (n= 22) were used as
the control group. Following a 12 h overnight fast, 08:00
and 10:30 from patients, venous blood samples were taken
after 15 minutes. Gestational diabetes mellitus was
diagnosed by 50 g OGTT venous plasma / serum threshold
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values as follows: 50 g OGTT <140 mg /dL is normal. 50
g OGTT 140-200 mg / dL is a 3-hour 100 g OGTT.  50 g
OGTT ≥200 mg/dL in patients directly GDM is diagnosed
and treatment begins fasting blood glucose ≥140 mg/dL
are considered in this case diabetes fasting blood glucose
≥140 mg / dL are considered in this case diabetes.
Immediately after delivery, the placental tissue was
transported from the delivery room to the laboratory. After
preliminary gross examination, tissue samples were
obtained from the fetal side of the placenta. The specimens
were immersed in 10% buffered formaldehyde. Four mm
sections were cut and made into slides.These were
processed forhematoxylin-eosin and Trichrom Masson
staining, carried out according to conventional procedures.

Immunohistochemical Technique. Formaldehyde-fixed
tissue was embedded in paraffin wax for further
immunohistochemical examination. Sections were
deparaffinized in absolute alcohol. Endogenous peroxidase
activity was blocked with absolute methanol containing 0.4%
hydrochloric acid (1 M) and 0.5% hydrogen peroxide (100
volumes) for 40 min at room temperature. After washing in
water followed by 0.05 M Tris-buffered saline, the sections
were incubated in 1% trypsin. After washing in cold water,
staining was carried out as above, using Ki67 (clone MIB1,
Dako, 1/100) and CD68 as primary antibodies.

Electron Microscopy technique. The pieces of tissue were
immediately placed in 2.5% glutaraldehyde, buffered for 4
h, then fixed in OsO4 for 2 h, dehydrared in graded
ethanols,and embeded in araldite. Semithin sections of 1mm
thick were cut and stained with methylene blue-azure II for
light microscopic examination Thin sections of 70 nm thick
were stained with lead citrate-uranyl acetate and examined
and photographed under Zeiss Electron microscope 900S.

RESULTS

Morphologically, the placenta of gestational women
is characterized by an increase in the number of terminal villi
and capillaries, presumably as part of a compensatory
mechanism to maintain homeostasis at the maternal-fetal in-
terface. Placental histology showing ischaemic villi with
increased syncytial sprouts and fibrin and cellular villi with
increased syncytial sprouts and villous fibrin deposition.
Another common abnormality found in villous of diabetic
placenta is villous edema. Villous stromal fibrosis was
significantly increased. Perfusion is impaired stromal fibrosis
of the villi and causes the formation of excessive syncytial
nodes. Morphological analysis revealed collagen deposition
around large arteries in all groups.

Fig. 1. A Cytotrophoblast cells close to
blood vessels, an increase in the expression
of VEGF (arrow), (VEGF immunostaning,
Bar 50 µm) B. VEGF expression weak in
non diabetic villi (VEGF immunostaning,
Bar 50 µm). C. Trophoblast cells close to
blood vessels near the Hofbauer cells CD68
reaction positive, also CD68 expression
positive (arrow) Stromal inflamatuar cells
(arrow) (CD68 immunostaning, Bar 100
µm), D. Hofbauer cells expression in in
Non diabetic chronon vill (CD68
immunostaning Bar 50 µm).
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The expression of VEGF and its receptors was
ascertained to be increased in the placental chronic villi,
mostly in gestational diabetes. Diabetic placenta group;
chorionic villi, in trophoblastic cells in the blood vessels
close to the prominent VEGF expression was observed (Fig.
1A). VEGF weak expression was observed in Non diabetic
villi (Fig. 1B). In all placental tissues of gestasyonel diabe-
tes group, immunohistochemical staining demonstrated the
presence of CD-68.

Trophoblast and hofbauer cells were stained with CD-
68. Hofbauer cells were generally observed in close vicinity
to the vascular area in the villous stroma also around the
vein CD68 expression was observed also in inflammatory
cells (Fig. 1C).

Hofbauer cells expanded in the endoplasmic
reticulum, swollen mitochondria and the nucleus was
observed in the form of heterochromatin. There was focal
increase in thickness of the endothelial basement membrane
was seen in the majority of placentas. We observed a gene-
ral increase in collagen component of villous stroma.

DISCUSSION

Diabetic insult at later stages of gestation, such as
may occur in gestational diabetes, will foremost lead to short-
term changes in a variety of molecules for key functions
including gene expression (Mayhew, 2002).

Morphological analysis of placentas from women
with mild hyperglycemia has revealed an increase in the
number of villi and vessels. Both fibrinoid necrosis and
villous immaturity can also affect oxygen exchange
(Campbell et al., 2009). Histopathology revealed
chorioamnionitis, villous dysmaturity, retroplacental
hemorrhage, patchy villitis, fibrin encasement of villi.
Gestational diabetes mellitus one of these histopathology,
in which its associated metabolic derangements will alter
feto-placental endothelial activities in normal placentas,
together with villous maturation, the barrier between mater-
nal and fetal circulation is reduced by the thinning of the
syncytiotrophoblast, reduction of cytotrophoblast, decreased
mean villous (Tewari et al., 20011). Histologically, term

Fig. 2. A. Hemorrhage and
dilatation in blood vessel, increase
of syncial knots (arrow) (H-E, Bar
50 µm), B. A increase Stromal
fibrrosis (arrow), syncytial
sprouts and villous fibrin
deposition (star) (Trichrom-
Masson, Bar 50 µm).

Fig. 3. A. Thickness of the
endothelial basement membrane
(arrow), Hofbauer cell nucleus in
the form of heterochromatin
(arrow) B. A increase in collagen
fibers of villous stroma.
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placenta shows a large number of villi and syncytial knots.
In these knots syncytiotrophoblast nuclei are arranged in
clusters leaving thin areas of cytoplasm between them
(Tewari et al.). Some authors of diabetes endothelial cell
dysfunction caused by a decrease in the number of cells and
expressed (Waltenberger, 2001; Loomans et al., 2004; Fadini
et al., 2005). In our study, gestational diabetes group due to
accumulation of amyloid in the area of stromal collagen
fibers increase in villi are developed. In this vessels were
found to change in the structure of the elastic structure (Figs.
2B and 3B). Also in this group, vascular dilatation, basement
membrane thickness is illustrated by dysfunction of
endothelial cells (Figs. 2A and 3A).

Vascular endothelial growth factor (VEGF), human
placenta is a glycoprotein found in glycosylated (Pietro et
al., 2010). In the placenta of women with gestational diabe-
tes, there is a significant decrease in reactivity of VEGF,
detected only in the trophoblast. Diabetic placenta group;
chorionic villi, in trophoblastic cells in the blood vessels
close to the prominent VEGF expression was observed (Fig.
2A). Vasculogenesis and vascular permeability is important
for control. MHC class I-II antigens and various interleukins
are produced in Hofbauer cells, and these may play a role in
immunological reactions within the placental villi. These
cells may participate in placental inflammation or fetal
immunological mechanisms, such as tolerance and fetal
protection (Wetzka et al., 1997). In this study, we noted a
decrease in the number of vascular endothelial cells and cell

hyperplasia. However, considered to be the causes of diabe-
tes, affecting angiogenesis. The absorption of immune
complexes, antigen presenting function, and stromal fluid
balance of the placenta have been attributed to Hofbauer
cells (Anteby et al.). Guilbert et al. (1993) reported that
Hofbauer cells are involved in vasculogenesis and
angiogenesis of the placenta.

In this study, we studied the protein expression and
distribution of VEGF and CD68 in placentas from
hyperglycemic women; the results were compared with those
of placentas from women with normal glycemia and
gestational diabetes. Hofbauer cell and trophoblast cells show
several similarities including characteristics used for
identifying cell types like phagocytosis, non-specific esterase
activity and expression of Fc receptors (Seval et al., 2007).
In the present study, both Hofbauer cells and trophoblasts
are immunostained with CD-68 Also around the vein CD68
expression was observed also in inflammatory cells.

CONCLUSIONS

These changes in gestational diabetes during
pregnancy are associated with the increase in glucose
dysfunction and inflammation in the blood vessels and blood
flow because of increased fetal has developed a mechanism
negatively.
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RESUMEN: La angiogénesis de la placenta es esencial para el desarrollo embrionario y fetal. En este estudio, se incluyeron 18
casos de diabetes mellitus gestacional (DMG) y 22 embarazos de control. En grupos los de DMG en comparación con el control, se
detectaron valores significativamente mayores (p<0,01) en los siguientes parámetros histológicos que fueron evaluados: inmadurez
vellosa, chorangiosis, presencia de nodos sincicial, infiltración celular isquémica mononuclear y necrosis fibrinoide. La investigación de
las placentas de mujeres con DMG, reveló mediante el examen en términos de angiogénesis, macrófagos y ultraestructural, la posible
relación entre las complicaciones fetales.
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