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Introduction

Placenta; it is an extraembryonic tissue that creates an
environment for the fetus to develop in the uterus and is
found only in mammals. The placenta, which carries out the
feto-maternal exchange of nutrients and substances during
pregnancy, also serves as a comprehensive endocrine organ
(Furukawa et al., 2011; Tewari et al., 2011).

Since developmental and experimental studies on the
human placenta are not ethically possible, animal placentas
are used as placenta models. The Mouse placenta is
preferred as an animal model in many studies due to its
phylogenetically similar structure to humans, ease of supply,
suitability of pregnancy and cycle duration, and ease of
animal care (Adams et al., 2020; Wu et al., 2018; Yu et al.,
2018; Zhu et al., 2019).

The mouse placenta is a chorioallantoic type placenta
and has a discoidal shape. Histologically, it is classified as
hemotrichorial (Furukawa et al., 2011). It is also classified as
hemoendothelial in some sources (Ozer, 2007). The mature
mouse placenta is fully formed in 10.5 days. It is shaped from
three layers; 1. Labyrinth zone 2. Connection zone 3.
Maternal decidua. It also contains a special membrane called
Reichert's Membrane, which is unique to rodents (Chavatte-
Palmer and Tarrade, 2016; Furukawa et al., 2014; Hafez,
2017; Johnson and Everitt, 2018; McGeady et al., 2017; Rai
and Cross, 2014; Sinowatz, 2009).

This study aimed to investigate mouse placenta
samples' histological and histochemical properties from the
fourth, tenth, and seventeenth days of pregnancy.

Material and Methods

In the present study, 21 female and 7 male mice of the
CD-1 race, aged 8-10 weeks were used. The vaginal plug was
checked every morning and the pregnant ones were placed
in separate cages. Those with a positive vaginal plug were
considered to be on the first day of pregnancy. Seven healthy
mouse placentas were obtained as material from animals
euthanized by cervical dislocation under ether anesthesia on
the fourth, tenth, and seventeenth days of pregnancy. After
the tissue materials were fixed in 10% neutral buffered
formaldehyde for 24 hours, they went through routine tissue
tracking stages and were embedded in paraffin. Serial
sections of 5u thickness were taken from the prepared
paraffin blocks at 50u intervals (Ko¢ and Kum, 2022).
Histological and histochemical staining methods (Table 1)
were applied to the sections obtained from paraffin blocks.
The obtained data were evaluated light microscopically
(Leica DMLB, Made in Germany). For this study, permission
was received from Aydin Adnan Menderes University Animal
Experiments Local Ethics Committee (ADU HADYEK
64583101/2016/017).

Table 1. Applied staining methods and purposes of the methods.

METHOD

PURPOSE OF THE METHOD

Hematoksilen-Eozin (Culling et al, 1985)

Triple Stain (Culling et al, 1985)

Periyodik Asit-Schiff(PAS) (Culling et al, 1985)
Alsian Blue pH 2.5 (AB pH 2.5 )(Culling et al, 1985)
PAS/AB pH 2.5 (Culling et al, 1985)

Aldehit Fuksin (AF) (Culling et al, 1985)

AB pH 1.0 (Culling et al, 1985)

AB pH 0.5 (Culling et al, 1985)

AF/AB pH 2.5 (Culling et al, 1985)

Determination of general histological appearance
Determination of general histological appearance
Demonstration of neutral mucosubstance

Determination of carboxylated acidic mucosubstance
Coexistence of neutral and acidic mucosubstance
Determination of sulfated acidic mucosubstance

Determination of O-sulfate ester mucosubstance
Determination of strong sulfated mucosubstance

Coexistence of sulfated and carboxylated acidic mucosubstance

Results

Fourth day: On the fourth day, it was observed that the
histological structure of the uterus was preserved. The
structure of the endometrium, myometrium, and
perimetrium was generally normal (Figure 1A). No
implantation was observed on the fourth day. It was
observed that the structure and integrity of the epithelial
cells in the endometrium lamina epithelium began to
deteriorate in some places. It was observed that stromal cells
were changed in the lamina propria (Figure 1B). It was
observed that the cells that started to change often had
more than one nucleolus. Cells containing vacuolar
structures were found in the lamina propria and between
epithelial cells. It was observed that the glands became
small, and the structure of the gland epithelial cells and the

stroma around the glands changed. A large number of
neutrophils were detected in the functional lamina propria
of the endometrium. Again, in most samples, numerous
capillary blood vessels were observed in the functional
endometrium. Vascular structures arranged in a clear line
were also seen at the end of the endometrium basalis.

The reactions observed with histochemical staining
methods applied on the fourth day of pregnancy are given in
Table 2.

Moderate PAS positivity was observed on the surface of
the lamina epithelialis, basement membrane, and gland
epithelial cells. At Alcian blue pH 2.5, a weak reaction was
observed on the lamina epithelialis surface, gland epithelial
surface, and serosa. PAS/AB pH 2.5 staining determined that
the AB reaction was dominant on the lamina epithelialis and
gland epithelial surface. AF staining revealed a strong,
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sometimes moderate, and low-grade AF positive reaction on
the epithelial surface (Figure 2A). A moderate reaction was
observed on the surface of the gland epithelial cells (Figure
2B). A strong AF reaction was detected in the serosa (Figure
2C) and the vessel wall (Figure 2D). A moderate reaction was
observed on the gland epithelial surface in AB pH 1.0 and 0.5

methods (Figure 3A). A strong reaction was detected in the
serosa (Figure 3B). In the AF/AB pH 2.5 staining method, it
was noted that the AB reaction was dominant on the surface
of the lamina epithelialis and gland epithelium. In the serosa,
AF and AB reactions were observed to be similar.

Table 2. Histochemical reactions on the fourth day of pregnancy.

PAS ABpH2.5 PAS+AB AF ABpH1.0 ABpHO.5 AF+AB
Lamina epithelialis (++) (+) AB (++) (+) (++) Mostly AB, some parts AF
Gland epithelium (++) (+) - (++) (++) (+) AB
Stroma (++) - - (+++) - - -
Vascular Wall (++) - - (+++) - - -
Serosa (++) (+) PAS (+++) (+++) (+++) AF, AB, AF/AB

None (-), Weak (+), Medium (++), Strong (+++).

Figure 1. The fourth day of pregnancy. A. Lamina epithelialis (arrowhead), lamina propria part where cellular changes are seen (D), lamina
propria where uterine glands are concentrated (UB), and myometrium (M). Hematoxylin-Eosin staining method. Bar 200 um. B.
Deterioration in epithelial integrity (arrow), changes in stroma cells (*). Hematoxylin-Eosin staining method. Bar 50 um.

Figure 2. The fourth day of pregnancy. A) AF (+) reaction (arrowhead) on the lamina epithelialis surface. B) AF reaction observed on the
surface of glandular epithelial cells (open arrow) C) AF (+) reaction on the serosal surface (*). D) AF (+) reaction in the vessel wall. Aldehyde

Fuchsin staining method. Bar 50 um.
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Figure 3. The fourth day of pregnancy. A) Moderate AB reaction on the glandular epithelial surface (*). B)
Strong AB reaction (arrow) in the tunica serosa. AB pH 1.0 staining method. Bar 50 um.

Tenth day: On the tenth day, fetal and maternal
structures could be clearly distinguished. The mesometrial
and antimesometrial parts of the uterus were distinguished
(Figure 4A). It was observed that the amniotic cavity grew
noticeably and the amniotic membrane surrounded the
fetus. It was observed that parietal trophoblastic giant cells
(P-TGCs) surrounded the border of the entire amniotic cavity
under the amniotic membrane. It was observed that the
antimesometrium was much thinner than the mesometrium.
In this section, as you move from the amniotic cavity towards
the serosa; At first, single or several rows of trophoblastic
giant cells (TGCs) were found in the amniotic membrane and
the layer just below it (Figure 4B). Laterally, it was observed
that P-TGCs began to separate into islets, their size increased
compared to the antimesometrium, and blood pools began
to be seen here and there between the islets. It was noted
that there was a dense layer of antimesometrial decidua
layer (decidua parietal) just below the P-TGCs (Figure 4B).
The striking feature of antimesometrial decidua was the lack
of vascularization. It was observed that vascularization
increased towards the lateral and mesometrium. It was
observed that the endometrial epithelium and its lumen
were pushed between the antimesometrial decidua layer
and the myometrium, and the lumen narrowed considerably
(Figure 4B). It was observed that all these structures were
surrounded by myometrium and perimetrium, respectively.

It was determined that the density of the decidua layer
decreased and vascularization increased in the mesometrial
section. It was observed that gaps began to form laterally
between the decidua cells (Figure 5A). Structures belonging
to the labyrinth of the placenta began to be seen under the
amniotic membrane surrounding the amniotic cavity in the
mesometrium (Figure 5B). Trophoblastic giant cells and
syncytiotrophoblast (SynT) cell clusters were scattered.
Maternal blood elements and fetal blood vessels were seen
among these clusters. Fetal and maternal blood could be
easily distinguished because fetal erythrocytes were darker
stained and nucleated (Figure 5C, 5D). It was observed that
there were several arranged and scattered trophoblast
clusters around the fetal blood vessels. Maternal blood cells
were located in irregular spaces in many parts of the
labyrinth (Figure 5C, 5D).

Several cell layers, presumably a syncytiotrophoblast
layer, were observed where the labyrinth zone ends.
Following this layer, the P-TGC cell row was followed in a
single or two rows. Laterally, P-TGCs were determined to be
multi-row (Figure 6A, 6B). The main channel structure was
observed just at the end of the labyrinth layer (Figure 6C). It
was determined that the size of P-TGCs in the mesometrium
was reduced compared to the antimesometrial and lateral
ones. Following the P-TGCs sequence, a mesometrial
decidua layer was observed up to the myometrium (Figure
6C, 6D). It was observed that spongiotrophoblast cells (SpTC)
and glycogen cells (Gly-C) began to form in the decidua
basalis just below the P-TGCs, and blood pools surrounded
the cell groups. It was determined that SpTC was located in
several rows just below the P-TGCs and the connection zone
began to form here (Figure 6C, 6D, 6E, 6F). When examined
from the connection zone towards the serosa, it was
determined that decidua and Gly-C were fused and were not
clearly distinguished. In the mesometrium, it was observed
that decidua concentrated and Gly-C decreased. In a part
close to the mesometrium, lymphocyte infiltrations were
seen among the decidual tissue in the area called MLAp
(Mesometrial lymphocyte community during pregnancy),
separated by the myometrium (Figure 6G, 6H).

The reactions observed with histochemical staining
methods applied on the tenth day of pregnancy are given in
Table 3.

It was observed that the antimesometrium decidua cell
borders became apparent with a medium-strength reaction
with PAS (Figure 7A). While a medium-strength reaction was
observed at the cell borders and the parts bordering the cell
islets in the decidua basalis of the mesometrium, an extreme
reaction was observed in the glycogen cells (Figures 7B, 7D).
A granular PAS reaction was noted in the cytoplasm of
glycogen cells (Figure 7C, 7D). In the AB pH 2.5 staining
method, a weak reaction was observed in the uterine lumen
in the antimesometrium, while a moderate reaction was
observed in the serosa and lateral P-TGC. In the PAS/AB
pH2.5 staining method, a large amount of PAS positivity was
detected on the lamina epithelial surface in anti-
mesometrium (Figure 8A). Although PAS positivity was
mostly found in the serosa, reactions of similar intensity
were observed (Figure 8B). PAS positivity was observed in

HARRAN UNIVERSITESI VETERINER FAKULTESI DERGISI, 2023; CILT 12, SAYI 2 169



Harran Univ Vet Fak Derg, 2023; 12 (2): 166-179

DOI:10.31196/huvfd.1371723

Research Article

the junction zone glycogen cells and MLAp cells of the
mesometrium (Figure 8C). In the labyrinth, PAS positivity was
observed on the surface adjacent to the amniotic cavity,
while AB positivity was observed in the stromal areas within
the labyrinth (Figure 8D). In the aldehyde fuchsin staining
method, reactions of different intensities were observed in
the labyrinth, P-TGCs, and serosa. In the AB pH 1.0 staining
method, a strong positive reaction was observed in the

serosa, and a moderate positive reaction in the decidua
(Figure 9). The weak reaction was seen in glycogen cells and
the labyrinth.

In the AB pH 0.5 staining method, a moderate reaction
while in the labyrinth and a weak reaction in the glycogen
cells of the decidua basalis was detected. In the AF/AB pH 2.5
staining method, AF positivity was detected in the
antimesometrium and mesometrial serosa.

Table 3. Histochemical reactions on the tenth day of pregnancy,

PAS AB pH2.5 PAS+AB AF AB pH 1.0 AB pH 0.5 AF+AB
Antimesometrial Decidua  (++) (Lamina PAS, (++) - (++) AF,
epithelialis +) PAS/AB AF/AB
Antimesometrial (+++) (++) PAS (++) - - AF
P-TGC Granular
Mesometrial P-TGC (+++) (++) PAS Reaction on the (+) (++) AF
cell surface
Labyrinth (+4) (++) AB (+4) (+) (++) AF
Mesometriaal Decidua (++) (++) PAS (++) (++) (+) AF
Glycogen Cells (+++) (++) PAS (+4) (+) (++) AF
Granular
MLAp (+++) (+) PAS (++) (++) (+) AF
Serosa (++) (+) PAS, (++) (++) (++) AF,
PAS/AB AF/AB

None (-), Weak (+), Medium (++), Strong (+++).

Figure 4. Tenth day of pregnancy. A. DP: Decidua parietalis, DB: Decidua basalis, LAB: Labyrinth. Bar 500 um. B. Antimesometrial part of the
uterus (decidua pariyetalis). P-TGC (arrowheads), decidua parietalis surrounding the amniotic cavity (*), endometrium lamina epithelialis

(arrows). Hematoxylin-Eosin staining method. Bar 200 um.

Figure 5. Tenth day of pregnancy. A. Lateral decidua areas. P-TGCs (double-sided arrow) and detachments start to form in the decidua (*). Bar 200
um. B. Mesometrial part. LAB: Labyrinth, BZ: Connection zone, DB: Decidua basalis, MLAp. Triple staining method. Bar 500 um. C, D. The labyrinth
part in development. Nucleated fetal erythrocytes (arrowhead), maternal blood spaces (black arrow), TGCs (white arrow). Hematoxylin-Eosin

staining method. Bar 50 um.
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Figure 6. Tenth day of pregnancy.

A. Labyrinth-connection zone transition line. Erythrocytes with darkly stained nuclei (black stars) within fetal blood
vessels. Nucleated erythrocytes (white stars) within maternal blood spaces. P-TGCs (arrowheads) bordering the labyrinth.
Spongiotrophoblasts at the beginning of the junction zone. Hematoxylin-Eosin staining method. Bar 50 um. B. Labyrinth-
connection zone transition line. P-TGCs (white arrow), Syncytiotrophoblasts (white arrowhead). Bar 50 um. C.
Mesometrium. LAB: Labyrinth, DB: decidua basalis, MLAp, main channel structure that brings blood to the labyrinth
(arrowhead). Hematoxylin-Eosin staining method. Bar 500 um. D. MLap and DB (Decidua basalis) image. Bar 500 um. E-
F. MLap (arrowheads), decidua (arrows). Hematoxylin-Eosin staining method. Bar 50 um. G. MLap. Decidua (white
arrows), lymphocyte infiltrates (arrowheads). Triple staining method. Bar 500 um. H. Glycogen cells in decidua basalis
(stars), end of decidua basalis, beginning of MLAp (arrows). Hematoxylin-Eosin staining method. Bar 200 um.
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Figure 7. Tenth day of pregnancy. A) Decidua cells (white stars) showing strong PAS positivity in the
antimesometrium, cell borders with decidua groups showing moderate reaction (white arrows), and P-
TGC (black arrowhead) showing strong reaction in a granular manner. Bar 50 pm. B) Mesometrium. MLap
and decidua basalis transition zone. Glycogen cells with strong cytoplasmic reactions (black arrowheads).
Cells giving PAS positivity within MLAp, are thought to be uNK cells (black arrows). Bar 100 um. C)
Glycogen cells showing strong cytoplasmic reaction. Bar 50 pum. D) Labyrinth-connection zone-decidua
basalis transition zone. Strongly reacting glycogen cells (arrowsBorders of decidua cell groups
(arrowheads) showing moderate strength reaction. PAS staining method. Bar 50 um.

Figure 8. Tenth day of pregnancy. A) PAS (+) and AB (+) reaction (arrowhead) in the lamina
epithelium of the antimesometrium and PAS positivity (arrow) at the border of the amniotic
cavity. Bar 50 um. B) PAS (+) and AB (+) reaction in the serosa (arrowheads). Bar 50 um. C) General
view of the decidua basalis-MLAP transition zone. Bar 100 um. D) Labyrinth. Amniotic cavity
surface showing predominant PAS positivity (white arrowheads). Labyrinth areas (white stars)
showing AB positivity. PAS-AB pH 2.5 staining method. Bar 50 um.
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Figure 9. Tenth day of pregnancy. Strong AB pH 1.0 reaction in the serosa (arrows) and moderate
reaction in the decidua (arrowhead). AB pH 1.0 staining method. Bar 50 um.

Seventeenth Day: On the seventeenth day, a mature mouse
placenta structure was observed. It was observed that the
placenta consisted of four different main parts: decidua
basalis, connection zone, labyrinth, and chorionic plate
(Figure 10A, 10B). It was determined that decidua basalis
extends from the mesometrium to the P-TGCs cells. It was
noted that the presence of MLAp continued in the parts close
to the mesometrium. Lymphocyte infiltrates were observed
in this area (Figure 11A, 11B). Darkly stained
spongiotrophoblast cells were detected in the junction zone
and glycogen cells with light-colored foamy cytoplasm were
detected between these cells (Figure 12A). At the border of
the labyrinth, spongiotrophoblast cells were observed to
make indentations in the labyrinth in the form of villus-like
structures. In the part where the connection zone meets the
decidua basalis, generally, single-row P-TGC cells bordering
the basal zone were noted (Figure 12B, 12C, 12D). At the end
of the connection zone, the presence of another fetal part,
the labyrinth, was observed. In the labyrinth, there are
generally fetal blood elements (Figure 13A, 13B), fetal
endothelium, syncytiotrophoblasts (SynTC), and around
them sinusoid trophoblastic giant cells (S-TGC) (Figure 13D,
13F), maternal blood pools and maternal erythrocytes
circulating  freely in these pools. was seen.
Syncytiotrophoblasts were not clearly observed in all
sections. The presence of a large channel was seen inside the
labyrinth (Figure 13C, 13E). The presence of maternal
erythrocytes was detected in this channel (Figure 13E). It was
observed that channel trophoblastic giant cells (C-TGC) were
lined up around this channel (Figure 13C, 13E). At the end of
the labyrinth section, the chorionic plate section, facing the
amniotic cavity, with dense vascular and channel structures
in the center of the placenta, was seen (Figure 13F). In this
section, channel trophoblastic giant cells and S-TGCs were

observed. Reichert's Membrane, which borders the placenta
and extends as a thin line under the amnion and yolk sac
layer that surrounds the entire placenta from the embryonal
side, was noted (Figure 13H). This membrane was observed
to be a homogeneous and avascular layer in all parts. The
presence of a developed yolk sac with a basement
membrane and an epithelium, spreading towards the
amniotic cavity outside the placenta, was noted (Figure 13G,
13H).

The reactions observed with histochemical staining
methods applied on the seventeenth day of pregnancy are
given in Table 4.

On the seventeenth day, strong PAS positivity was
observed on the basement membrane and epithelial surface
of the yolk sac (Figure 14A). A very strong granular reaction
was observed in the glycogen cells within the junction zone
(Figure 14B). PAS-positive cells, thought to be uNK cells, were
found in the MLAp-compatible region of the decidua basalis
(Figure 14C, 14D). In the AB pH 2.5 staining method,
moderate positivity was observed on the basement
membrane of the yolk sac, and weak positivity was observed
on the epithelial surface. In the PAS/AB pH 2.5 staining
method, PAS was dominant on the yolk membrane and
epithelial surface. In the AF staining method, medium
strength positivity was observed on the yolk sac epithelial
surface, vascular endothelium in the labyrinth, and vascular
walls in the chorionic plate. In the AB pH 1.0 staining method,
different strengths of reaction were observed in the serosa
and glycogen cells. In the AB pH 0.5 staining method, a
moderate reaction was detected on the serosa and yolk sac
epithelial surface. In the AF/AB pH 2.5 staining method, AF
positivity was observed on the basement membrane and
epithelial surface of the yolk sac.

1
HARRAN UNIVERSITESI VETERINER FAKULTESI DERGISI, 2023; CILT 12, SAYI 2 173



Harran Univ Vet Fak Derg, 2023; 12 (2): 166-179 DOI:10.31196/huvfd.1371723 Research Article

Table 4. Histochemical reactions on the seventeenth day of pregnancy.

PAS AB PAS+AB AF AB AB AF+AB
pH2.5 pH 1.0 pH 0.5
Mesometrial decidua (+++) - PAS (+++) - (++) AF
(Decidua basalis)
Connection zone (+++) - PAS (++) - - AF
Spongiotrophoblast
Connection zone (+++) (+) PAS (+++) - (++) AF
Glycogen Cells
Labyrinth P-TGC (++) (+) PAS (++) - (+) AF
Labyrinth (+++) Vessel walls, in the PAS (++) (+) (++) AF
chorionic plate+
Yolk Sac (+++) Basement PAS /AB (+++) (++) (++) (+++)
Basement membrane and embrane++, Basement membrane Basement membrane
epithelial surface Epithelial surface + epithelial surface epithelial surface

None (-), Weak (+), Medium (++), Strong (+++).

Figure 10. Seventeenth day of pregnancy. A-B. CP: Chorionic Plate, LAB: Labyrinth, BZ: Connection Zone, DES: Decidua basalis.
Hematoxylin-Eosin staining method. Bar 500 pm.

Figure 11. Seventeenth day of pregnancy. A-B. Lymphocyte infiltration (arrowheads), decidua cells (black and white arrows).
Hematoxylin-Eosin staining method. Bar 50 um.

Figure 12. Seventeenth day of pregnancy. Junction zone of the placenta. A. SpTC: pongiotrophoblast cells, GlyC, glycogen cells (*), TGC
(arrowheads). Bar 100 um. B. SpTC (arrowheads), S-TGC (arrows). Bar 20 um. C. Decidua cells (arrowheads), plasma cells (arrow). Bar 20
um. D. GlyC (white arrow), decidua cells (white arrowhead). Hematoxylin-Eosin staining method. Bar 20 um.
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Figure 13. Seventeenth day of pregnancy. A. P-TGCs (arrowheads) located in the region limiting the fetal part, and GlyC
communities (stars) located around it. Hematoxylin-Eosin staining method. Bar 20 um. B. Labyrinth. Fetal blood vessels (fkd)
and S-TGCs (arrowheads) Hematoxylin-Eosin staining method. Bar 20 um. C. Channel structure in the labyrinth. C-TGCs
(arrows), and S-TGCs (arrowheads) bordering the channel. Bar 50 um. D. Labyrinth S-TGCs (arrows), fetal endothelial cells
(arrowheads). Hematoxylin-Eosin staining method. Bar 20 um. E. C-TGCs (arrows) on the labyrinth part canal wall. Bar 50 um.
F. The labyrinth part. S-TGCs (arrows). Bar 20 um. G. Amniotic cavity, vitellus epithelial cells (arrowhead). Triple staining
method.Bar 50 um H. Chorionic plate region (CP) located at the end of the labyrinth section, Reichert's Membrane (R) limiting
the chorionic plate, yolk sac (YS) in the amniotic cavity. Hematoxylin-Eosin staining method. Bar 100 um.
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Figure 14. Seventeenth day of pregnancy. A) Strong PAS reaction on the yolk sac basement membrane (black arrowhead)
and epithelial surface (white arrowhead). B) Glycogen cell populations showing a very strong granular PAS-positive reaction
in the junction zone (*). C-D) PAS+ cells (open arrows) thought to be uNk cells in the MLAp-compatible region. PAS staining

method. Bar 100 pum.
Discussion

Edwards et al. (2014) reported in their study that the
mouse uterus looked normal microscopically in the
preimplantation period. They stated that the endometrium
consists of the lumen epithelium of the uterus, gland
epithelium, and stroma, circular and longitudinal
myometrium surrounds the endometrium, and the
outermost is the perimetrium.

In the presented study, it was observed that the
histological structure of the uterus was generally preserved
on the fourth day. It was determined that only some parts of
the endometrium showed structural deterioration and some
stromal cells began to differentiate structurally.

Studies report different findings regarding the day of
implantation in mice. Enders and Blankenship (1999) stated
that implantation occurred on the 4.5th day. Arvola (2001)
states that it occurs on the 3.5th and 4th days, and in some
studies, it occurs on the 4.5th and 5th days (Deb and Paria,
2006; Rossant and Cross, 2001; Watson and Cross, 2005).
Deb and Paria (2006) state that the decidualization process
is a response that occurs as a result of implantation, and that
implantation is the initiator of the proliferation and

differentiation of uterine stromal cells. In another study, it
was reported that the implantation area could be observed
as early as the fifth day of pregnancy (Flores et al., 2014). In
the presented study, no macroscopic or microscopic signs of
implantation were found in the uterine samples taken on the
fourth day of pregnancy, and no decidualization area was
observed.

Sur et al. (2015) reported that decidualization begins in
the mesometrial part where the implantation occurs as the
implantation takes shape. It has been determined that, as
decidualization progresses, parts of the mature structure of
the placenta begin to form in the second and third weeks of
pregnancy. The presented study observed that the
placenta's main parts began to take shape from the tenth
day of pregnancy, and the mature placenta structure was
formed on the seventeenth day of pregnancy.

It is reported that fetal blood vessels begin to form
towards the tenth day of pregnancy. These blood vessels
widely invade the trophoblasts surrounding the maternal
blood spaces, which can be observed on the 12th day of
pregnancy (Enders and Blankenship, 1999). In this study, it
was observed that on the tenth day of pregnancy, the
labyrinth part began to form, maternal and fetal blood cells
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could be clearly distinguished, and the maternal and fetal
structures in the labyrinth were irregularly located and in the
process of formation.

Flores et al. (2014) observed that on the 9th day of
pregnancy, the antimesometrium, called the decidua
capsularis, directly opposite the mesometrium, was
considerably thinner than the mesometrium, but contained
much more dense and dense cells and was much less
vascularized. They also reported that nucleated fetal
erythrocytes were clearly observed during this period. In the
same study, when the 10th and 13th days of pregnancy were
examined, it was stated that the placenta gained a mature
placenta-like appearance, including the labyrinth zone, TGC
zone, and spongiotrophoblast zone, and the decidua
capsularis and the TGCs in between began to regress. In our
study, histological findings similar to those of Flores et al.
(2014) were obtained. On the tenth day of pregnancy, the
antimesometrial  decidua  (decidua capsules) was
considerably thinner and much less vascularized than the
mesometrial decidua (decidua basalis). Its cellular density
was much higher. Likewise, on the tenth day, fetal
erythrocytes were nucleated and clearly distinguishable
from maternal erythrocytes.

Edwards et al. (2014) stated that a large amniotic cavity,
a prominent maternal decidua, and lumen residue were
observed in the mouse uterus at day 9.5 of pregnancy. It has
been stated that the MLAp part expands, is positioned
between the myometrium, and divides the myometrium. It
is reported that these changes occur in the mesometrial part,
and the antimesometrial part is thinner. The same study
stated that the mature placenta is generally formed on the
10.5th day of pregnancy, and the trophoblastic giant cell,
spongiotrophoblast, and labyrinth layer can be clearly
distinguished. It has been stated that TGCs terminate the
labyrinth part, and nucleated fetal erythrocytes and
nucleated maternal erythrocytes can be easily distinguished
in the labyrinth part. It has been stated that the
spongiotrophoblast layer is easily distinguished from the
labyrinth, the amino space has widened considerably, and
the lateral and antimesometrial decidua have begun to
regress (Edwards et al.,, 2014). In this study, results
supporting histological images were observed on the tenth
day of pregnancy. It was observed that the labyrinth had
begun to be established and was distinguished from the
other layers, the antimesometrial layer was considerably
thinner compared to the mesometrial part, the MLAp part
was considerably enlarged, and nucleated fetal erythrocytes
could be clearly seen in the labyrinth.

Harem and Alabay (2018) detected giant cells
characterized by large nuclei and large cytoplasm, and
glycogen cells clustered in the labyrinth, in the rat placenta
on the fifteenth day of pregnancy. On the twentieth day,
they reported that they observed giant cells, vacuolated cells
in the decidual region, small basophilic cells with dark nuclei
around the maternal and fetal vessels, and multinucleated
trophoblast cells. The presented study found glycogen cells
in the junction zone and occasionally in the decidua basalis
on the seventeenth day. Giant cells were also observed in the
labyrinth and the part bordering the labyrinth.

Edward et al. (2014) reported that in the mouse
placenta, on the 15.5th day of pregnancy, the placenta was
concentrated entirely in the antimesometrial part, and the
decidua basalis and MLAp parts, which were evident in the
previous days, started to regress. It is stated that the uterine
cavity is completely re-epithelialized and becomes a residue.
In the same study, it was reported that the placenta on the
19.5th day of pregnancy had all the histological features of a
fully mature placenta, but some membranes began to
appear dilated due to the last days of pregnancy. In this
study, all histological layers of the mature mouse placenta
could be observed on the seventeenth day of pregnancy.
Consistent with the findings of the researchers, it was
observed that the MLAp and decidua basalis part regressed
and the placenta was located only in the antimesometrial
part. On the seventeenth day, lamina epithelialis and uterine
cavity were not observed.

Histochemical Evaluations: In a study conducted in rats
(Mutluay, 2019), it was reported that basement membrane
integrity continued and the basement membrane was PAS
positive in samples taken on the fifth day of pregnancy. In
the presented study, PAS positivity was observed in the
basement membrane on the fourth day of pregnancy. Harem
and Alabay (2018) applied PAS, AB PH 2.5, and PAS/AB
staining methods to placenta samples from the sixth, tenth,
fifteenth, and twentieth days of pregnancy in rats. In PAS
histochemical staining, it was stated that positivity was
observed in TGCs and other trophoblasts on the 10th day,
and intense PAS positivity was observed in Gly-C and TGCs
on the 15th and 20th days. In AB pH 2.5 staining, it was
stated that on the tenth day, pale AB staining was again
observed in the trophoblasts and the capsule surrounding
the TGC. In PAS/AB pH 2.5 staining, it was reported that a
faint AB positivity was observed in TGCs on the tenth day,
PAS positivity was observed in TGCs on the fifteenth and
twentieth days, and PAS positivity was also observed in
trophoblasts on the twentieth day. In this study, intense PAS
positivity was observed in Gly-C and TGCs, which is
consistent with the study conducted on the tenth day of
pregnancy. On the seventeenth day, intense PAS staining
was observed in Gly-Cs. In AB pH 2.5 staining, a moderate
reaction was observed in Gly-C and labyrinth, with a weak
TGC on the tenth day, while an AB reaction was observed in
Glyc-Cs on the seventeenth day. In a study investigating the
effect of quercetin on placenta morphology in
streptozotocin-stimulated diabetic rats (Ersahin et al., 2016),
it was reported that as a result of PAS staining applied on the
21st day of pregnancy in control group rats, a high amount
of PAS reaction was observed in the maternal part of the
placenta in the control group and a low amount of PAS
reaction was observed in the labyrinth zone. In this study,
PAS reaction of varying intensity was observed in both the
labyrinth and the maternal part in placenta samples from the
seventeenth day of pregnancy.

It has been reported that PAS-positive areas are
observed in the metrial region and decidua basalis in the
later stages of pregnancy in mice (Sur et al., 2015). In our
study, PAS-positive cells were found in the decidua basalis
and mesometrial part on the seventeenth day of pregnancy.
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It has been stated that glycogen cells give a positive reaction
to PAS between days 6.5 and 12.5 of pregnancy (Tesser et al.,
2010). In the presented study, Gly-C gave a positive reaction
to PAS on the tenth and seventeenth days of pregnancy. Sur
et al. (2015) reported in their study that Uterus Natural Killer
Cells (uNK) cells showing intense PAS positivity were
encountered in the decidua basalis in the middle and last
days of pregnancy. It is stated that the number of these cells,
which play a role in the restructuring of the endometrium
and vessels during decidualization, is very high in the middle
of pregnancy, and a significant decrease is observed towards
the end of pregnancy (Sur et al., 2015). In the presented
study, cells thought to be PAS-positive uNK were detected in
the MLAp section on all gestational days studied. These cells
were most dense on the tenth day of pregnancy.

It was reported that glycogen cells showed AB positivity
after PAS-AB histochemical application applied after the de-
cellularization process performed on the mouse placenta on
the eighteenth and a half day of pregnancy (Barreto et al.,
2019). In this study, the PAS positivity of glycogen cells was
observed on the seventeenth day of pregnancy. Different AB
pH 2.5 positivity levels were observed in glycogen cells in the
junction zone.

As a result, this study determined the histological and
histochemical characteristics of the mouse placenta during
the fourth, tenth, and seventeenth days of pregnancy. This
study will shed light on future studies and provide resources.
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