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Abstract

Introduction: The aim of this study was to determine mouse endometrium glycocalyx
cell surface alteration afier ovarian hyperstimulation using hMG, hCG and dady progesterone
injection at implantation time.

Mﬂ!&ﬂﬂl& and Methods: For this purpose adult NMRI mice were superovulated
using hMG, hCG and then daily injections of progesterone (1 mg/mouse) performed in one
group. The animals were sacrificed by cervical dislocation 3.5 and 4.5 days afier hCG injection.
Tissues were obtained from 1/3 middle part of uterine homns and processed for light and
transmession electron microscopic studies.

Results: Our resuits showed that the intensity of PAS reaction on surface cpithelium of the
control and the hypersimulated groups increased 4.5 days after mating or hCG injection, but in
the hyperstimulated and progesterone injected group there were intense PAS reaction on the
3.5 day after hOG injection. A well defined glycocalyx was ohserved on the epithelial cell surface
ol the control group and the hyperstimulated group, there were a lot of long cylindrical
microvilli on their epithelium but afier progesterone njection some of Lthe microvilli and
giycocalyx disappeared and there were some cytoplasmic projections.

Conclusion: Thus ovarian hyperstimulation caused alteration in the glycocalyx and these
changes may affect the electrical charge of the endomelrium at the implantation period. Thus
these changes could have influenced endometrial receptivity.
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Introduction
During embryoc implantation, uterine epithelial cells
are the first sites of contact between matemnal and fetal
tissues. Both of these surfaces undergo specific
morphological and ulirastructural changes, which are
mediated by ovarian hormones (1, 2). There are a lot
of interdigitations between the microvilli of trophoblast
and the endometrium during adhesion and attachment
stages of implantation (3). In preparstion of the
endometrium for blastocyst adhesion and attachment,
not only the microvilli atter in shape, size and number,
but also the glycocalyx on the surface of this structure
undergoes some changes (4, 5, 6).
The endometrial microvilli are long, thin and regular
n shape at the preimplantation period (oestrus of rat or
mice), but they transform to short and irregular
projections at implantation time (7). This alteration is
due 1o actin microfilament changes which occupy their
axis (8, 9). The endometrium becomes more adhesive
during the reception of blastocyst Cell adhesion
molecules such as integrins and some carbohydrates
and mucing are invalved in this attachment (10).
Previous studies demonstrated that under the
influence of ovarian hormmones, the endometrium
undergoes changes in the distribution and synthes:s of
carbohydrates (5, 11). it was shown that some
negatively charged glycocalyx of trophoblast and
epithelial  cell decreased at
implantation (12), whereas some data showed that
synthesis and expression of spacific carbohydrate such
as laclosaminoglycan, heparan sulfate proteoglycan
and glycosaminoglycans increased during the period
of attachment (13,14).
The synthesis of
simulated by  estrogen

Ltering surfaces

these carbohydrates was
(13). After ovarian
yperstimulation, estrogen secretion was in the
supraphysiological levels, and the high level of these
narmanes may affect the expression of carbohydrates
on the endometrial surface. Alierations in the levels of
ovanan hormones may alter ulerine receptivity (15).
The am of this study was t0 determne glycocalyx
endometrium during

alteration of mouse

premplantation and  implantation after  gvarian

hyperstimulation  and  progesterang  injection  using

T:ilQill:hK\

Pariadic  Acid  Schiff's
electron microscopic studies.

reaction and fransmission

Materials and Methods
* Animalx

Femalas NMRI mice aged 6-10 weeks were housed
under 12n light 12h dark conditionThese were
randomly divided into three groups:

Group 1: Hyperstimulated mice: The female mice in
this group were superovulated using an infraperitoneal
injection of 10 jLu. human menopasual gonadotropic
hormone (hMG), which was followed 4Bh latter by
another injeclion of 10 iu. chorionic
gonadotropic hormones (KCG). In the evening of the
second injection, the  mice rendered
pseudopregnant by mating anificially using a plastic
soup, which was turmned an the vaginal orifice several
times.

Group 22 Hyperstimulated mice with progesterone
adminisiration: After mice superovulation in the same
manner as the previous group, daily subcutaneous
injections of progestrone (1
performed (16).

Group 3 Control group: The female mice were
rendered pseudopregnant by mating anifficially similar
to the hyperstimulated group.

human

were

mg/mouse)  ware

# Tissue preparation

Ten mice from each group were sacrificed by
cervical dislocation on 35 and 45 day after hCG
injection or mating The samples were obtained from
the 1/3 middle part of utering homs immediately. For
light microscopic study, the tissues were fixed in
formaidehyde and embedded in parafiin wax. Six
micrometers sections were prepared and stainsed with
Periodic Acid-Schiff s (PAS) reaction

Other tssues segments were fied n 25%
glutaraldehyde in sodium cacodylate buffer (pH. 7.2) al
4°C for 1.5 hour and post fixed in 1% osmium tetroxide
for 1 hour. After the tissues were dehydrated in
ascending ethanol concentration folliwed by acetone
they were embedded in eponB12 resin. Semi-thin and
ultra-thin sections were stained with 1% toluidine Dlue
and alcchelic uranyl acetate as well as agueous lead
citrate, respectively. Then they were examined using
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!\\:yghrrrub'r of hyperstomulated endometrium

Feiss ransmission eleciron microscope. endometrium was evalusted on the surface and

glandular epithelium, and on the stroma of the

Results endometrium. The summary of these reactions are
At the light microscopic levels, the PAS reaction of shown in table 1.

Table 1: Evaluation of FAS Keactioa in the mowse esdomeinum

|and pin mpecied

Treatment Daws alter bUG or Matimg Surface Epitbehum  Glasdural Epithelinm Strom Secretion
Conarnl s e i i+ ot vsibie
' ' 4. 3+ 1+ non. wisible
Flyperstimulatied ik 1+ 1 1+ not wishle
3 Rt Lt e ne wisible
Hypersimulatizd 35 24 b4 1+ mar vl
|
|
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Fig 1° PAS Reaction in the control mouse endometrium on 4.5 days Fig 2. PAS Reacnon in the hypersiimualated progesicrone smpevted

after pseudopregnaney (X 10000
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mouse endometrinm on 4.5 days after peudopregrancy (X 1000




Cur results showed that on the 3.5 day after mating
ar hCG injection in the three groups, the reaction was
wedk in the stroma and surface epithelium but on the
glandular epitnelium of the progesterane injectad groug
the reaction was stronger than in the other groups, In
cantrast on 4.5 day after mating or hCG injection,
which was dug to implantation time in mice, the
imenszity of PAS reaction in the controls (Fig 1) and the
hyperstimulated groups was stronger than that in the
typerstimulated and progestercne injected groups (Fig
2.

Electran micrograpns showed that there were dark
and clear wypes of cells in surface and glandular
spthelium. These cells had a lot of projections, some
were typical microvili and the others were irregular
swollen projections, which assumed pinopodes,

Safefwig &

pragesterone injection these structures  dizappearsd
although some smooth and swollen projections were
abundant (Fig 4).

Fig & FElectron micrograph of surface of hyperstimulited progesterone

injected  mouse  endometrium on 43 davs alter WG injection

[magnification L44,500)

Fig 3 Electron micrapraph of surface of control mouse endomelnum on
35 days after preudoprepnancy (X 144,500,

Fig #: Electron micrograph of surface of conhol s ciidemetriem o

4.5 davs after peudopregnancy (X 530007

Fig 4. Fleetran micrograph of sueface of hyperstimulated progesterone
injected mese endometiiun on 33 days alter BEG njection (3 S1000).

In &l groups the normal microvili were sesn

(Fig 3), but 3.5 day after hyperstimulation and

Fig 7 Electron micrograph  of surface of  lypemstimulated  nouse

civdemetrinm on 4.5 davs after hOUG injection (30 B5000),

It seems that in this group after 4.5 days of hCG
injection microvilli reformad (Fig 5), on the othar hand,
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I‘)g!_:.'mc‘m’}:r of hyperstipitared endometrivm

the life span of smooth projections was short time
[about 24 h).

The glycocalyx on the endometrial microvilli were
seen in the controls (Fig 6) and the hyperstimuated
(Fig 7, but
progesterane injected groups they were not visiole

(Fig 8}

groups in the hyperstimulated and

Discussion

In this study, ouwr results showed that PAS reaction
on the surface and the glandular epithelium  of
hyperstimulated and progesterong injected groups was
higher than that of the other groups at preimplantation
time (3.5 days after hCG injsction ar mating). The
intensity of this reaction was almost similar to that at
the implantation time in all groups. Thus, it seems that
the presence of carbohydrate or mucus substances on
the endometrial surface is more dependent on the
Thus, the

progesterons may affect the premature expression of

progesterons than  the  estrogen.
mucuidal substances on the endometrium surface. No
noticeable differences were seen between the presence
of PAS positive substance in the stroma of all groups,
althcugh this reaction was stronger on the control
group at the implantation time. Thus in this group, the
decidual reaction may have occourred better than the
other groups.

The comparison of apical membrane of all groups
showed 1that the microvili were present in the all
groups although the number of these structures had
some changes but on the hyperstimulated and

progesterone  injected  groups,  the  microvilli

disappeared and other projections were seen without

any glycocalyx on their swfaces. Our scanning
glectron  microscopic  studies showed that these
projections  were typical pinopodes or  fungiform
projections,  which  are  implantation  markers
(unpublished data). It seems that in this group the
microvilli decreased in numbar and length by fusion of

these microvill. Expression of smooth projections

(pinopodes)  is depended  on  the  progesterone,

Because, in the hyperstimulated groups without any
progesterang injection, these structures were not seen
3.5 days after hCG injection. The number of these
projections was lower than that of the other groups 4.5
days after hCG injection thus the ratio of astrogen to
progesterone  is  critical for  their  expression. In
agreement with our results, some investigators showed
that pinopodes  were  progesterone dependent
structures (17, 18], high dose of estrogen inhibits both
(19). This

phencmenon occurred during ovarian by parstimulation.

pinopodes  expression  and  implantation

Also our results showed that the glycocalyx
developed on the surface of the control and the
hyperstimulated groups at the implantation time and
there were no carbohydrates in the progesterone
injected groups. Thus, our results showed that the
glycocalyx were seen anly on the microvill and they
were not an the smooth projections. Farach and
Murphy (1988) showed that synthesis of protecglycan,
heparan sulfate and some carbohydrates increased
during implantation (14), In contrast previous reports
showed that exogenous administration of gonadotropin
associsted  with

as  superovulatory  agents  was

reduction in the endometrium glycocalyx and it
contributed to a reduced the endometrium receptivity
for blastocyst (5, 12, 20). The decrease in carbohydrate
binding to the epithelial surface is believed to be due
to disruption in the progesterone:estradiol ratio, which
was reported in animals undergoing hyperstimulation
Some investigators believed that disappesrance of
negatively charged glycocalyx from the apical epithelial
memaorane  could be effective in negative charge
reduction of the endometrium during implantation, also
carbohydrates  have essential role i the cell.cell
adnesion especialy during implantation;, they wears
important for embryo attachment. The reduction or
changes in the carbohydrates or glycocalyx of cell coat
could affect the interaction between the embryo and
the uterus and their attachment, thus this reduction
after  owvarian

hyperstimulation  and  progssterone

injection is due to decrease in uterine receptivity
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