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Introduction: To attach the fetus to the endometrial epithelium, the endometrium should be
affected and allowed by the steroid hormones secreted from the ovary. Thus, the endometrium
is then subject to several structural and biochemical changes. Implantation involves the
embedment, adhesion and invasion steps that specific receptors are engaged in that. The
role of membrane receptors in uterine epithelium is important. Most of these receptors are
glycoprotein and among which integrins are of importance. In menstrual period, the uterus
undergoes structural changes, so that endometrium is provided for the placenta and the embryo
in addition to extracellular matrix, especially fibronectin.

Methods: The animals were anesthetized with ketamine and xylacin intraperitoneally, to
perform surgery. After opening the abdomen, the ovaries were removed from both sides.
After 72 hours, and observing the vaginal plaque, animals received high doses of ketamine
and xylazine. The left uterine horn was removed and placed in fixative solutions and prepared
for cutting during the tissue processing of the molds. The slices were stained with PAS to
determine the glycoprotein layer thickness.

: Results: There is a statistically significant difference in the increased luminal membrane
Keywords: . thickness of glycoprotein layer of endometrial epithelium cells between the Gonal-F receptor
Gonal-F. HCG. Endometrium . groups with hCG, compared to other groups at the same time.

FSH, Implantation Conclusion: The study results indicated that Gonal-F and hCG can increase the amount of
¢ glycoprotein expression without damaging the endometrial wall.
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1. Introduction

n the erythrocyte secretion phase, ovula-

tion occurs on the 14th day in a typical 28-

day cycle. With the onset of progesterone

secretion in 48-72 hours after ovulation,

the appearance of endometrial histology
changes to secretion state. The naming of this stage is due
to the presence of eosinophilic and protein-rich secreted
material in the gland ducts. The secretory phase of the
menstrual cycle is characterized by the effects of estrogen
and progesterone. Generally, progesterone has anti-estro-
gen effects. In this phase, estrogen receptors significantly
decrease in endometrial cells.

During the secretory phase, the endometrial glands
form their own glycogen vacuoles. These vacuoles are
PAS- positive staining. They initially appear in a subcor-
tical position, then move to the gland ducts. On the 17%
day of the cycle, vacuoles can be placed in the middle of
cells. They eventually enter the gland ducts as euphor-
bine secretion in the 20th day of the cycle. On the sixth to
seventh days after ovulation, the secretion of the glands
reaches its maximum, and endometrium receives the op-
tial condition for blastocyst implantation.

In order to receive the embryo, the endometrium has
many structural and biochemical changes that are related
to hormones and gene expression regulation. Morpho-
logical changes include changes in the plasma membrane
[1]. Accordingly, the shape and appearance of apical
membrane microvilli, the number and depth of connec-
tions between epithelial cells in the lateral membrane are
changed. Also, the base membrane changes appear in the
form of an increase in the base laminate thickness and
membrane and cellular skeleton folding [2], which ulti-
mately lead to the possibility of implantation [3].

At the secretory phase , the stroma remains unchanged
until the seventh day after ovulation, in which develops
progressive edema. In the secretory phase along with
maximum S$tromal edema, the spiral arteries are ob-
served clearly. These arteries become longer and more
spiral during the remainder time of secretory phase. Al-
most 2 days before menstrual bleeding, the number of
multi-core lymphocytes that migrated from vascular sys-
tem increase significantly. This increase in leukocytes
indicates decreased endometrial stroma and the onset of
menstrual period [4].

Implantation involves blastocyst embedment on endo-
metrial surface epithelial cells in secretory phase and its
proteolytic penetration into the stroma, which lasts about
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3 days. This action depends on the adhesion, embedment
and penetration mechanisms that multiple molecules and
receptors play roles in uterine epithelium and embryonic
cells in this process. Surface L-selectin in trophoblast
cells and relevant carbohydrate receptors of uterine epi-
thelium are the primary link between the blastocyst and
uterus [5, 6].

More trophoblast linkage and penetration into the uter-
ine tissue is met by the membrane receptor of the uterine
epithelium [7]. Most receptors are glycoproteins, but the
integrins include cellular connector, which is of particu-
lar importance among them. Implantation depends on
the relationship between trophoblast adhesion and extra-
cellular matrix [3, 8]. Various integrin and fibronectin are
expressed in endometrium to a large extent, and engage
in the implantation process [9].

Fibronectin is a large filamentous glycoprotein strain,
mainly produced by the fibroblasts of the heterodimer.
Fibronectin and integrin are effective in cell migration
and intercellular adhesion [10]. This glycoprotein is sol-
uble in the plasma, also comes in the form of a strand in
the extracellular matrix, which is linked to the integrin to
perform the discussed activities [11]. Integrins are het-
romodromic glycoproteins, composed of a and B sub-
units with a large family of 24 known members that al-
low mammalian cells for tracing the migration pathway,
location, differentiation, growth, and polarity. They also
act as a connection harbor for cells [12].

Integrins undergo structural changes throughout the
various phases of menstrual cycle and, prepare the en-
dometrium for the placenta and embryo by adding ex-
tracellular matrix materials, especially fibronectin [5-
6]. B1 integrin can link to different subgroups of o, and
heterodimers like 1 a5 [13] and cause 1 a3 act as a
receptor of fibronectin [14]. The transmission pathways
between integrin, fibronectin, and intracellular proteins
such as thalene, vincoulin, and actin that are involved in
cell adhesion are identified [12].

2. Materials and Methods

The reproductive cycle of rats consists of 4 stages of
proestrus, estrus, metestrus and diestrus. The onset of
puberty in the female rats occurs during the fourth week
of life, in which LH secretion occurs that causes the
ovum to mature. These changes occur in the secretion
of LH about 8-9 days before the first prosthesis. Then,
the first stage of proestrus occurs. During the whole
year, the rat’s ovulation occurs every 4-5 days. In a 4- to
5-day cycle, the rat has 14 to 12 hours of proestrus, 25-27
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hours of estrus, 6-8 hours of metestrus and 55-57 hours
of diestrus. In other words, each period has its own day.
However, the epithelium layer that matters here experi-
ences a lot of changes at the various stages of estrus [15].
Therefore, the adult female mice were used and anesthe-
tized by ketamine (100 mg/kg) and xylalin (10 mg/kg).
Left uterine horn was removed through surgery. Animals
were randomly divided into 3 experimental (n=35),
sham (n=5) and control (n=5) groups.

The experimental group was divided into 7 subgroups
based on the dosage of Gonal-F (IU) with and without
hCG, and hCG alone, titled as follows: 1. Gonal-F 10 re-
cipient group (G10); 2. Gonal-F 20 recipient group (G20);
3. Gonal-F 30 recipient group (G30); 4. hCG recipient
group; 5. Gonal-F 10 recipient group with hCG (H+G10);
6. Gonal-F 20 recipient group with hCG (H+G20); and 7.
Gonal-F 30 recipient group with hCG (H+G30).

Gonal-F dosage was intraperitoneally injected to the ex-
perimental group for 5 days and after receiving the last
Gonal-F dosage, the hCG group were injected with the
same method. After 72 hours and observing the vaginal
plaque, the animals were anesthetized using a high dos-
age of ketamine (150 mg/kg) and xylacin (15 mg/kg) by
intraperitoneal injection. Samples were separated and the
tissues were placed in 10% formalin solution. In the tissue
processing stage, the tissues were prepared for molding
in dehydration, clarification, hydration and impregnation.

The molds were then prepared for cutting with a mi-
crotome and transduction was executed on the slide.
Slides were prepared for acid-Schiff staining, after de-
paraffinization. In this staining protocol, the slides were
first in xylene and then hydrated in absolute alcohols up
to 70%. Then, samples were washed with distilled wa-
ter. In the following step, the slides were placed in a pe-
riodic acid solution for 5 minutes and then rinsed with
running water. Then, the slides were placed in a dark
environment for 15 minutes and rinsed with gentle run-
ning water for 15 minutes until the specimens became
completely red. After this step, the slides were placed in
a hematoxylin acid solution for 1 minute for differential
staining and rinsed with running water. Eventually, the
slides were placed in xylene jar again. The slides were
mounted and sealed with Antalan glue.

In order to study the tissue changes in the studied
groups, the cuttings with 3 to 5 paraffin blocks and at
least 8 sections from each block were examined in each
group. Four images with 400x magnification were tak-
en from each cut and the cut surface was divided into
4 equal squares. The numbers of stained cells with the
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reagent was checked by the optical microscope in each
square and the thickness of the glycoprotein layer of the
cell was measured. The calculations were performed by
Image] software and the results were announced after
examining the slides.

3. Results

The thickness of the glycoprotein layer of the luminal
membrane of the endometrial epithelium cells, Meant+SD
variation of the glycoprotein layer thickness of luminal
membrane of endometrial epithelium cells in all of the
studied groups are listed in Table 1 and Figure 1 (The high-
est thickness is observed in the groups of G20+hCG, hCG).

We compared Mean+SD of the glycoprotein layer
thickness of luminal membrane of uterine endometrial
epithelium cells in micrometers among all the studied
groups. Results indicate a statistically significant differ-
ence in the thickness of the glycoprotein layer of lumi-
nal membrane of uterine endometrial epithelium cells in
micrometers, among all the experimental groups and the
control, sham and hCG groups (P<0.00). There is a sta-
tistically significant difference in the glycoprotein layer
thickness of luminal membrane of uterine endometrial
epithelium cells among Gonal-F recipient groups and the
control, sham and hCG groups (P<0.00).

According to Tukey test, there is a statistically signifi-
cant difference between the study groups except for the
sham and control groups. The glycoprotein layer thick-
ness of luminal membrane of uterine endometrial epithe-
lium cells among the recipient groups (G10, G20, G30)
decreased significantly, compared to the control, sham
and hCG groups (P<0.0.00). The glycoprotein layer
thickness of luminal membrane of uterine endometrial
epithelium cells decreased significantly among the recip-
ient groups (G10, G20), compared to the control, sham
and hCG groups, and increased significantly compared
to the G30 group (P<0.05).

There is a statistically significant difference in the
glycoprotein layer thickness of uterine endometrium in
Gonal-F recipient without hCG, compared to the Gonal-
F recipient groups with hCG (P<000). The glycoprotein
layer thickness in Gonal-F recipient groups with hCG
(G10+hCG), (G20+hCG) and (G30+hCG) showed a
significant decrease (P<0.000), in comparison with the
control, hCG and sham groups. As shown in Figure 2,
there is a significant difference in the glycoprotein layer
thickness among all the test groups and the control group,
except for sham and hCG groups. The glycoprotein layer
thickness is determined by an arrow in the Figure 2.
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Table 1. The mean of the thickness of the glycoprotein layer

Control Sham G10.hCG = G20.hCG G30.hCG hCG

Mean 5.0992 5.1450 2.6542 2.3675 1.8617 3.4317 3.4229 3.1696 4.0546

SD 0.42520 0.30835 0.32194 0.35078 0.29563 0.38567 0.46732 0.43454 0.31378
AMATRMICAL BEIENCES
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Figure 1. The mean of the thickness of the glycoprotein layer

Significant differences are observed in the glycoprotein
layer thickness of luminal membrane of uterine endometrial
epithelium cells among the Gonal-F recipient groups, com-

pared to the control, sham and hCG groups (P<0.05). There

is no significant differences between the sham and control
groups (P=0.997%*). Thickness in the recipient groups (G10,
G20, G30) is significantly lower than the control, sham and
hCG groups (P<0.0.00). Thickness in the recipient groups
(G10, G20) is significantly lower, compared to the control,
sham and hCG groups, and is significantly higher compared
to the G30 group (P<0.05).

The obtained data showed a significant decrease in
the groups receiving Gonal-f with hCG (G10+hCG)
(G20+hCG), (G30+hCG) compared to the control, hCG
and sham groups (P<0.000). There is no statistically sig-
nificant difference between the 3 recipient groups (G10+H),
(G20+H) (G30+H). There is a statistically significant differ-
ence between the hCG recipient groups, compared to the
control and sham groups (P<0.001). There is a significant
difference in the glycoprotein layer thickness of uterine en-
dometrium in the groups receiving the Gonal-F 10,20,30
and the groups receiving Gonal-F plus hCG.

The glycoprotein layer thickness of luminal membrane
of uterine endometrial epithelium cells of the Gonal-F re-
ceptor group with hCG is greater than the same in Gonal-F
10-,20-,30 recipient groups (P<0.000). The recipient groups
(G10, G20, G30) showed the highest decrease in thickness,

compared to the control and sham groups. The One-way
ANOVA and Tukey tests were used to compare the groups
at a significance level of P<0.05 (Table 2 and Figure 3).

4. Discussion

Implantation is a complex process with various steps in
which the cell-cell connection between trophoblast cells
and endometrial epithelial cells is of particular impor-
tance. Obviously, endometrium is affected by estrogen
and progesterone. Disruption of these hormones affects
endometrial morphology [16], and endometrial histol-
ogy and disturbs endometrial receptivity. It has also a
negative impact on the integrin [17]. Integrin plays a
vital role in implantation. The al and B3 integrins are
reduced in the infertile people [18].

Fatih et al. studied the effect of Gonal-F with doses
of 10 and 20 units on the expression of al and B3 in-
tegrins and noted the decreased expression of integrins
[19]. Considering that the integrins are part of glycopro-
teins, a significant reduction in glycoproteins thickness
in groups receiving the Gonal-F compared to the control,
sham and hCG groups is due to the effect of the drug on
the expression of integrins. By increasing the Gonal-F
dosage, glycoprotein levels reduced and its optimal dos-
age is observed in low dose which was not discussed
in the prior research. Furthermore, adding hCG to the
Gonal-F treatment protocol at 10, 20 and 30 dosages,
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Figure 2. Staining glycoprotein of endometrial epithelium cells with periodic acid Schiff with a magnification of 400

resulted in a significant increase in glycoprotein recep-
tor intake, compared to the Gonal-F treatment protocol
without hCG.

The highest increase is observed at dosage of 10, even
though being low, compared to the natural groups. Qiu-
ju who confirms the study results of Chen et al. provided
a remedy for Gonal-F and hCG to patients undergoing
IVF and noticed a decrease in the expression of B3 and

LIF integrins in the implantation window [20]. The result
obtained in this study is that in groups receiving the GFR
and hCG showed a significant difference in the reduc-
tion of glycoprotein expression with the control and hCG
groups which can be the result of the effect of the drug
on glycoproteins such as integrins. The glycoprotein gly-
codillin is a superficial glycoprotein in the reproductive
system tissues of the human, baboons and prostate [21]
and has different isoforms.
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J) Table 2. The Mean+SD changes in the size of the thickness of the glycoprotein layer of the uterine endometrium

Sham G10 G20
5.1450+  2.6542+ 2.3675%
0.30835 @ 0.32194 0.35078

Control

5.0992+
0.42520

Control
5.0992+
0.42520

P=0.997* P<0.000 P<0.000

G30 G10. hCG
1.8617+ 3.4317%
0.29563 0.38567

G20. hCG
3.4229+
0.46732

G30. hCG hCG
3.1696+  4.0546+
0.43454  0.31378

P<0.000 P<0.000 P<0.000 P<0.000 P<0.000

Sham
5.1450+
0.30835

P=0.997* P<0.000 P<0.000

P<0.000 P=0.011 P<0.000 P<0.000 P<0.000

G10
2.6542+
0.32194

P<0.000 P<0.000 P<0.045

P<0.000 P<0.000 P<0.000 P<0.000 P<0.000

G20
2.3675+
0.35078

P<0.000 P<0.000 P<0.045

P<0.000 P<0.000 P<0.000 P<0.000 P<0.000

G30
1.8617+
0.29563

P<0.000 P<0.000 P<0.000 P<0.000

P<0.000 P<0.000 P<0.000 P<0.000

G10. hCG
3.4317+
0.38567

P<0.000 P=0.011 P<0.000 P<0.000

P<0.000 P=1* P=0.199* P<0.000

G20. hCG
3.4229+
0.46732

P<0.000 P<0.000 P<0.000 P<0.000

P<0.000 p=1* *P=0.231 P<0.000

G30. hCG
3.1696+
0.43454

P<0.000 P<0.000 P<0.000 P<0.000

P<0.000 P=0.199* P=0.231* P<0.000

hCG
4.0546+
0.31378

P<0.000 P<0.000 P<0.000 P<0.000

P<0.000 P<0.000 P<0.000 P<0.000

Glycoprotein glycodillin type A (Gd-A) is found in de-
cidua endometrium of amniotic fluid and maternal se-
rum [22]. This type of glycoprotein plays an important
role in the embryonic adhesion and inhibition of the im-
mune system of the mother against the embryo [23]. A
study reported that the adjunct hCG to the culture medi-

Thickness in micrometers
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um of decidua and embryonic cells caused an increase in
the surface glycoprotein expression and glycoline [24].
Consistent with these studies, the present study indicated
that the amount of apical glycoproteins of the endome-
trial cells increased significantly in the hCG consumer
groups, compared to the other groups, except for the

LM
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Figure 3. The Mean+SD changes in glycoprotein layer of the uterine endometrium
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control and sham groups. This could be explained by the
effects of hCG on the extracellular matrix of epithelium
endometrium which increases glycoproteins, important
in preparing endometrium for implantation.

The secretion regulation of materials like MMP2
(Matrix Metaloproteinase2) by the hCG hormone that
affects extracellular matrix components formation and
increases the glycoprotein components, effective in cel-
lular reception in extracellular matrix is documented by
Tapia et al. [25]. In groups receiving Gonal-F increas-
ing the dosage from 10 to 20 with the adjunct hCG,
increased the glycoprotein thickness. However, glyco-
protein thickness was reduced by increasing the dosage
in groups receiving Gonal-F alone, which needs further
investigation.

Given that the results obtained in this study are consis-
tent with similar research studies, further research on
higher dosage in suggested for future investigations. In
addition, the positive or negative effects on increasing
glycoproteins thickness caused by increasing the dosage
should be addressed. In addition, the commonly used
treatments should also be considered and reviewed, and
their effects should be investigated, separately.

Considering that ovulation stimulants are very diverse
and it is not possible to study all of them in the current
study, the effects of these drugs, such as Follitropin Beta
and Letrozole, which are currently in use, on the qual-
ity of endometrial factors affecting Implantation can be
a useful topic for future research. Because Gonal-F has
been shown to change in endometrial morphology, the
effect of this drug on the morphology of epithelial cells,
which is one of the effective factors on implantation, can
be studied. On the other hand, the effect of hCG hor-
mone in higher doses varies with the factors that can be
induced in other studies.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles were considered in this article.
The participants were informed about the purpose of the
research and its implementation stages; They were also
assured about the confidentiality of their information;
Moreover, They were allowed to leave the study when-
ever they wish, and if desired, the results of the research
would be available to them.

Winter & Spring 2019, Volume 16, Number 1

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Authors contributions

All authors have read and approved the manuscript.
Conflict of interest

The authors declare no conflict of interest.

References

[1] Murphy CR. The plasma membrane transformation of uter-
ine epithelial cells during pregnancy. Journal of Reproduc-
tion and Fertility. 2000, 55:23-28. [PMID]

[2] Murphy CR. Uterine receptivity and the plasmamem-
brane transformation .Cell Research. 2004; 14(4):259-67.
[DOI:10.1038/sj.cr.7290227] [PMID]

[3] Martin JC, Jasper MJ, Valbuena D, Meseguer M, Remohi
], Pellicer A, et al. Increased adhesiveness in cultured en-
dometrial-derived cells is related to the absence of moesin
expression. Biology of Reproduction. 2000; 63(5):1370-6.
[DOI:10.1095/ biolreprod63.5.1370] [PMID]

[4] Dominguez F, Yanez-Mo M, Sanchez-Madrid F, Simon C.
Embryonic implantation and leukocyte transendothelial
migration: Different processes with similar players? The
FASEB Journal. 2005; 19(9):1056-60. [DOI:10.1096/fj.05-
3781hyp] [PMID]

[5] Cao W, Mah K, Carroll RS, Slayden OD, Brenner RM. Pro-
gesterone withdrawal up-regulates fibronectin and integ-
rins during menstruation and repair in the rhesus macaque
endometrium. Human Reproduction. 2007; 22(12):3223-31.
[DOI:10.1093 / humrep/dem216] [PMID]

[6] Genbacev OD, Prakobphol A, Foulk RA, Krtolica AR, Ilic D,
Singer MS, et al. Trophoblast L-selectin-mediated adhesion
at the maternal-fetal interface. Science. 2003; 299(5605):405-
8. [DOI:10.1126/ science.1079546] [PMID]

[7] Cross]C, Fisher S]. Implantation and the placenta: Key Pieces
of the Development Puzzle. Science. 1994; 266(5190):1508-
18. [PMID]

[8] Carson DD, Bagchi I, Dey SK, Enders AC, Fazleabas AT,
Lessey BA, et al. Embryo implantation. Developmental Bi-
ology. 2000; 223(2):217-37.

[9] Reddy KV, Mangale SS. Integrin receptors: The dynamic
modulators of endometrial function. Tissue and Cell. 2003;
35(4):260-73. [DOI:10.1016,/S0040-8166(03)00039-9]

[10] Kim JP, Zhang K, Kramer RH, Schall T], Woodley DT. In-
tegrin receptors and RGD sequences in human keratino-
cyte migration: Unique anti-migratory function of a3f1
epiligrin receptor. Journal of Investigative Dermatology.
1992; 98(5):764-70. [DOI:10.1111/1523-1747.ep12499947]

Yousefi B, et al. GONAL-F Induced Endometrial Thickness Changes in Ovariectomized Rats With and Without HCG. ASJ. 2019; 16(1):57-64.



http://anatomyjournal.ir/
https://www.ncbi.nlm.nih.gov/pubmed/10889831
https://doi.org/10.1038/sj.cr.7290227
https://www.ncbi.nlm.nih.gov/pubmed/15353123
https://doi.org/10.1095/biolreprod63.5.1370
https://www.ncbi.nlm.nih.gov/pubmed/11058540
https://doi.org/10.1096/fj.05-3781hyp
https://doi.org/10.1096/fj.05-3781hyp
https://www.ncbi.nlm.nih.gov/pubmed/15985528
https://doi.org/10.1093/humrep/dem216
https://www.ncbi.nlm.nih.gov/pubmed/17962213
https://doi.org/10.1126/science.1079546
https://www.ncbi.nlm.nih.gov/pubmed/12532021
https://www.ncbi.nlm.nih.gov/pubmed/7985020
https://doi.org/10.1016/S0040-8166(03)00039-9
https://doi.org/10.1111/1523-1747.ep12499947

Winter & Spring 2019, Volume 16, Number 1

[11] Hohenester E, Engel J. Domain structure and organisa-
tion in extracellular matrix proteins. Matrix Biology. 2002;
21(2):115-28. [DOI:10.1016,/50945-053X(01)00191-3]

[12] Ruoslahti E, Pierschbacher MD. New perspectives in cell
adhesion: RGD and integrins. Science. 1987; 238(4826):491-
7. [DOI:10.1126/ science.2821619]

[13] Béliard A, Donnez ], Nisolle M, Foidart JM. Localization
of laminin, fibronectin, e-cadherin, and integrins in endo-
metrium and endometriosis. Fertility and Sterility. 1997;
67(2):266-72. [DOI:10.1016/S0015-0282(97)81909-7]

[14] Chintala SK, Sawaya R, Gokaslan ZL, Rao JS. Modulation
of matrix metalloprotease-2 and invasion in human glioma
cells by a3f1 integrin. Cancer Letters. 1996; 103(2):201-8.
[DOI:10.1016/0304-3835(96)04215-2]

[15] Westwood FR. The female rat reproductive cycle: A prac-
tical histological guide to staging. Toxicologic pathology.
2008; 36(3):375-84.

[16] Toner JP, Hassiakos DK, Muasher SJ. Endometrial recep-
tivity after leuprolide suppression and gonadotrophin
stimulation; histology, steroid receptor concentrations, and
implantation rates. Annals of the New York Academy of
Sciences. 2001; 622:220-9.

[17] Aplin JD. Implantation, trophoblast differentiation and
haemochorial placentation: Mechanistic evidence in vivo and
in vitro. Journal of Cell Science. 1991; 99(4):681-92. [PMID]

[18] Nishimura S, Chung YS, Yashiro M, Inoue T, Sowa M. Role
of alpha 2 beta 1-and alpha 3 beta 1-integrin in the peri-
toneal implantation of scirrhous gastric carcinoma. Brit-
ish Journal of Cancer. 1996; 74(9):1406-12. [DOI:10.1038/
bjc.1996.556] [PMID] [PMCID]

[19] Sendag F, Akdogan A, Ozbilgin K, Giray G, Oztekin K. Ef-
fect of ovarian stimulation with human menopausal gon-
adotropin and recombinant follicle stimulating hormone
on the expression ofa3 and Plin the rat. Gynecology and
Reproductive Biology. 2012; 150(1):57-60. [DOI:10.1016/j.
€jogrb.2010.02.009] [PMID]

[20] Chen QJ, Sun XX, Li L, Gao XH, Gemzell-Danielsson K,
Cheng LN. Effects of ovarian stimulation on endometrial
integrin 3 and leukemia inhibitory factor expression in
the peri-implantation phase. Fertility and Sterility. 2008;
89(5):1357-63.

[21] Joshi SG, Szarowski DH, Bank JF. Decidua-associated
antigens in the baboon. Biology of Reproduction. 1981;
25(3):591-8.

[22] Julkunen M, Rutanen EM, Koskimies A, Ranta T, Bohn H,
Seppild M. Distribution of placental protein 14 in tissues
and body fluids during pregnancy. BJOG: An International
Journal of Obstetrics & Gynaecology. 1985; 92(11):1145-51.
[DOI:10.1111/}.1471-0528.1985.tb03027.x]

[23] Jeschke U, Wang X, Briese V, Friese K, Stahn R. Glycodelin
and amniotic fluid transferrin as inhibitors of E-selectin-
mediated cell adhesion. Histochemistry and Cell Biology.
2003; 119(5):345-54.

[24] Toth B, Roth K, Kunert-Keil C, Scholz C, Schulze S, Mylonas 1,
et al. Glycodelin protein and mRNA is downregulated in hu-
man first trimester abortion and partially upregulated in mole
pregnancy. Journal of Histochemistry & Cytochemistry. 2008;
56(5):477-85. [DOI:10.1369/jhc.2008.950600] [PMID] [PMCID]

ANATEBMICAL SCIENCES

[25] Tapia-Pizarro A, Argandona F, Palomino WA, Devoto L.
Human Chorionic Gonadotropin (hCG) modulation of
TIMP1 secretion by human endometrial stromal cells fa-
cilitates extravillous trophoblast invasion in vitro. Human
Reproduction. 2013; 28(8):2215-27. [DOI:10.1093/ humrep/
det136] [PMID]

Yousefi B, et al. GONAL-F Induced Endometrial Thickness Changes in Ovariectomized Rats With and Without HCG. ASJ. 2019; 16(1):57-64.



http://anatomyjournal.ir/
https://doi.org/10.1016/S0945-053X(01)00191-3
https://doi.org/10.1126/science.2821619
https://doi.org/10.1016/S0015-0282(97)81909-7
https://doi.org/10.1016/0304-3835(96)04215-2
https://www.ncbi.nlm.nih.gov/pubmed/1769999
https://doi.org/10.1038/bjc.1996.556
https://doi.org/10.1038/bjc.1996.556
https://www.ncbi.nlm.nih.gov/pubmed/8912536
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2074795
https://doi.org/10.1016/j.ejogrb.2010.02.009
https://doi.org/10.1016/j.ejogrb.2010.02.009
https://www.ncbi.nlm.nih.gov/pubmed/20189708
https://doi.org/10.1111/j.1471-0528.1985.tb03027.x
https://doi.org/10.1369/jhc.2008.950600
https://www.ncbi.nlm.nih.gov/pubmed/18256018
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2324189
https://doi.org/10.1093/humrep/det136
https://doi.org/10.1093/humrep/det136
https://www.ncbi.nlm.nih.gov/pubmed/23696542

	Fatemeh Heidari, Maliheh Nobakht, Alireza Shams, Abazar Yari
	Babak Barmaki, Hamidreza Ghaffari, Soghra Gholami, Malihe Alipoor Tabrizi
	Samira Monfaredi , Shahram Darabi , Reza Ahadi , Farzad Rajaei 	99
	Nastaran Azarbarz , Parvindokht Bayat , Faride Mashayekhi , Ali Asghar Ghafarizade , Mohammad Bayat
	Behrokh Marzban Abbasabadi , Hossein Kochakzadeh, Alireza Kaveh Aski
	Elahe Dehghani Tafti, Bahador Shojaei , Zahra Tootian, Shadi Hashemnia, Mohammad Taghi Sheybani
	??

	Review Paper: Application of Hair Follicle Bulge Stem Cells in Wound Healing
	Fatemeh Heidari1 ￼, Maliheh Nobakht2, Alireza Shams3 , Abazar Yari3* ￼

	Research Paper: Effects of Aloe Vera Gel Extract on Aging-Associated Histological Changes of the Sciatic Nerve
	Babak Barmaki1, Hamidreza Ghaffari2* ￼, Soghra Gholami3, Malihe Alipoor Tabrizi4

	Research Paper: Investigating Morphologic Changes and Viability of Rats’ Bone Marrow Mesenchymal Stem Cells in Microgravity
	Samira Monfaredi1 ￼, Shahram Darabi1 ￼, Reza Ahadi2 ￼, Farzad Rajaei3* ￼

	Research Paper: Correlation Between Serum and Seminal Leptin and Nitric Oxide (Nitrite) in Asthenote-ratozoospermic Males
	Nastaran Azarbarz1 ￼, Parvindokht Bayat2 ￼, Farideh Jalali Mashayekhi3 ￼, Ali Asghar Ghafarizadeh4 ￼, Mohammad Bayat2* ￼

	Research Paper: Evaluating Gross Anatomy of Cervix in Zel Sheep
	Behrokh Marzban Abbasabadi1* ￼, Hossein Kochakzadeh2, Alireza Kaveh Aski3

	Research Paper: Histological and Histochemical Study of Esophagus in Pheasant (Phasianus Colchicus) Embryo
	Elahe Dehghani Tafti1 ￼, Bahador Shojaei2* ￼, Zahra Tootian1 ￼, Shadi Hashemnia2￼, Mohammad Taghi Sheybani1 ￼

	Research Paper: GONAL-F Induced Endometrial Thickness Changes in Ovariectomized Rats With and Without HCG
	Behpour Yousefi1,2 ￼, Sonia Dadseresht3 ￼, Marziye Karimi1, Jalal Esmaeili1* ￼


