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VITRIFICATION OF PRONUCLEAR EMBRYOS: RESEARCH GROUND OF
ASEPTIC TECHNOLOGY AND APPLICATION FOR OOCYTES AND BLASTOCYSTS

V, Isachenko?, F. Nawroth’, M. Montag’, S. Yakovenko®, P. Todorov*, E. Isachenko*
'Department of Gynecological Endocrinology and Reproductive Medicine, University of Bonn,

Bonn, Germany

’Endicrinologicum Hamburg, Hamburg, Germany.
’Clinik AltraVita, Moskow, Russia
‘Institute of Biology and Immunology of Reproduction, Sofia, Bulgaria

As it is not legal to cryopreserve an oocyte after
fusion of the pronuclei or due to presence of ethical
difficulties in some countries, development of a
refined method for cryopreservation of human
pronuclear embryos is an important topic. To date in
some centers numerous babies were born after trans-
plantations of embryos developed from frozen
pronuclear embryos”. However, with regard to the
low efficacy of the oocyte freezing technique, the
“frozen oocyte” pregnancy rate is lower than the one
from fresh pronuclear embryo . Conventional (slow)
freezing of human pronuclear and developing
embryos has been the most widely used method
until now?? However, there have been several
reports of the successful cryopreservation of human
pronuclear embryos by direct plunging into liquid
nitrogen, so called vitrification) **> This method now
is an object of intensive investigations in numerous
laboratories taking into account that the protocol of
vitrification includes two parameters: the vitrifica-
tion process occupies some minutes only in contrast
to the long-time consuming conventional method,
and this method needs not a special equipment com-
paratively with conventional freezing.

Our protocol of vitrification of human pronuclear
embryos includes following parameters: (i) step-wise
saturation by and removal of permeable cryoprotec-
tants, using a small amount of vitrification medium
that allows quick warming of cells, (ii) full isolation
of vitrification medium from contact with liquid
nitrogen, (iii) short contact of cells with permeable
cryoprotectant dimethyl sulfoxide (DMSO) at
decreased temperature for reduction of partheno-
genetic and toxic effect. The research ground of tech-
nology is described below.

Step-wise saturation by and removal of permeable
cryoprotectants.

According to protocols of vitrification, human
oocytes and embryos, once thawed, are placed in
hypertonic disaccharide solution (normally sucrose)
to remove permeable cryoprotectants before trans-
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ferring the cells to an isotonic culture medium. This
rehydration process is generally conducted by
gradual dilution of the permeable cryoprotectants
through exposure in three steps to 0.5, 0.25 and
0.125 M sucrose®-®or to 1.0, 0.5 and 0.25 M sucrose "’
Four-step dilution protocols involving exposure to
1.0, 0.5, 0.25 and 0.125 M sucrose have also been
described **°' In contrast, it has recently been possi-
ble to directly rehydrate vitrified ovine and bovine
oocytes after thawing without the need for gradual
dilution of the cryoprotectants***¢

Viability of vitrified human pronuclear embryos
after step-wise removal of cryoprotectants versus
direct rehydration (with intensive osmotic processes)
was studied ****. Embryo viability was assessed by
their subsequent in vitro survival, post-transfer
implantation rate and ultrastructural features.
Following step-wise rehydration of embryos shown
a high wviability after vitrification/warming.
Cytoplasm of embryos after vitrification/warming
followed by direct rehydration the showed a dark,
granular appearance; none of these oocytes devel-
oped to the two blastomere stage. The ultrastructure
of both fresh and vitrified/step-wise re-hydrated
pronuclear embryos was as described >’ The
smooth endoplasmic reticulum (SER) of a fresh
pronuclear oocyte is associated with mitochondria "
The presence of small vesicles not associated with
mitochondria was observed. Others demonstrated
that intracellular structures of pronuclear embryos
are very sensitive to cooling“”and vitrification“®.

The negative effects of the cryopreservation process
on human pronuclear embryos can be distributed on
three groups: cooling, osmos and toxisity.

According to Sathananthan’) human cells seem less
sensitive to cooling than oocytes of other mammalian
species because they contain a small volume of
lipids. However, our investigations show that the
sensitivity of organelles in fertilized oocytes to cool-
ing to 4°C changes with respect to the presence or



absence of cryoprotectants (Figure 1). The aim of our
investigations was to examine the peculiarities of
ultrastructural changes in pronuclear embryos
cooled to low positive temperatures in the presence
or absence of the cryoprotectant ethylene glycol %
We investigated the basic cell organelles, such as
mitochondria, and three types of smooth endoplas-
mic reticulum (SER): tubular, small vesicular, and
large vesicular aggregates. The connections between
SER vesicles and mitochondria, as well as the inten-
sity of these aggregates (absence of connection with
mitochondria) were determined. Cryoprotectants
prevent the severe damage to intracellular organells
such as multiple vacuolizations, clustering of mito-
chondria, and deformation and disruption of nucleo-
lar and plasma membrynes. After vitrification, thaw-
ing and 1 h of exposure in CO2-incubator, the pre-
sumably viable pronuclear embryos showed large
SER vesicles associated with mitochondria, and small
vesicles close to flattened, crescent-shaped mitochon-
dria (Fig 1). Human pronuclear embryos are highly
sensitive to cooling and low positive temperatures.
Adding the cryorotectant gives significant protection
against damage of intracellular organells (Fig 1).

Figure 1. Electron micrograph of pronuclear embryo: cooled with-
out cryoprotectasnts (above and middle) and vitrified with step-
wise dilution of cryoprotectants (below). M, mitochondria; CG,
cortical granules; PN, pronucleus; N¢, nucleolus; V, small vesicles
of smooth endoplasmic reticulum; small vesicles of smooth endo-
plasmic reticulum encircled by flattened mitochondria; L, lipids,
LV, large vesicles of smooth endoplasmic reticulum, associated
with mitochondria; LFB, lipofuscin bodies. Arrows represent
deformations of nuclear membrane, arrowheads show disruption
of nuclear membrane. Scale bar = Tum.

-

We believe that the osmos plays the central role
trough all negative effects of the cryopreservation
process of human pronuclear embryos.

Figure 2 shows images of human pronuclear
embryos that were vitrified, warmed and directly
rehydrated with intensive osmotic processes. The
cytoplasm was seen to be filled with a finely granu-
lated substance with dark inclusions. Note the
remains of membrane structures and a dense dark
pulp with transparent (low density) membrane-bear-
ing and membrane-free vesicles. The dark pulp is
enveloped by membrane and is characteristic of the
deformation and destruction provoked by the
intense osmotic effects of direct rehydration. The
cytoplasm shows transparent (low density) spots
which are probably the result of the disruption of
lysosomes that release their proteolytic contents,
inducing lysis of the cytoplasmic matrix. The image
shows the disruption of the pronucleus followed by
rupture of the membranes first and nucleoli later.

Figure 2. Electron micrograph of vitrified pronuclear embryo after
thawing and direct rehydration. Note the deformation and disrup-
tion of the cytoplasmic membranes (M). (RPN) remains of the
pronucleus, (S) low density spots, (C) cavity, (P) dark pulp, (V)
vesicle, (N) nucleus, (arrowheads) pronuclear membrane rem-
nants (envelope). Bar=1pm.

The method of direct post-thaw rehydration induces
lethal osmotic effects in human pronuclear embryos.
Accordingly, the vitrification protocol for these
embryos must include the step-wise dilution of the
cryoprotectant. Taking into account that the satura-
tion by cryoprotectants also is accompanying by
osmotic processes, our aseptic technology includes
step-wise mode of saturation by craoprotectants.
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Full isolation of small amount vitrification medium
from contact with liquid nitrogen (aseptic mode).

Rall and Fahy “*'with colleges have intensively pub-
lished on vitrification including the influence of cool-
ing and warming rates on survival of vitrified
objects. Investigations of these authors evidenced
that the rate of cooling during vitrification is second-
ary as long as it is fast enough to prevent crystalliza-
tion. For example, for vitrification of 8-cell mouse
embryos using solutions of different combinations of
DMSO, acetamide, propylene glycol, glycerol in total
concentrations from 5.5 to 6.54 M plus 6% polyethyl-
ene glycol, equally high survival rates were obtained
at cooling rates ranging from about 15 to
2500°C/min**. Differential scanning calorimetry
compared the appearance of the solutions using
phase-contrast cryomicroscopy. No crystallization
was observed when these solutions were cooled at
rates greater than 10°C/min**) High survival rates of
mouse embryos after vitrification with cooling rate of
at least 10°C/min using vitrification solution 6.5
glycerol plus 6% polyethylene glycol was reported *°.

In practice there are two different technologies of
cooling of cells before storage in liquid nitrogen;
cooling by direct plunging into liquid nitrogen
(decreasing of temperature from some thousands to
some tens thousands °C/min* *>*’and cooling in
vapor of liquid nitrogen before long term storage in
liquid nitrogen (at about 200°C/min)“*>* This
methodology of “slow” cooling of cells before stor-
age in liquid nitrogen is evidence for the secondary
role of parameter “speed of cooling” for vitrification
of oocytes and embryos.

Another important parameter of vitrification is the
speed of warming after storage in liquid nitrogen.
Formation of crystals in vitrified solution during
warming (so called devitrification) is associated with
the death of embryos after conventional cryopreser-
vation®" The same negative effect of “slow” warm-
ing can be observed at vitrification. For example, a
stable glassy state of vitrified-warmed solution as
well as a good viability of mouse embryos was
obtained using moderate cooling and warming rates
(respectively > 20 and > 100°C/min®°. All combina-
tions of “slow” or “quick” cooling with “slow”
warming were attributed to decreasing viability of
vitrified mouse embryos“°*? We showed the impor-
tance and efficacy of elevated warming rate during
vitrification of porcine GV-oocytes'“”and absence of
visible crystal formation when the warming/cooling
proportion was higher than 1.3

The majority of authors noted that the high effective-
ness of different protocols for the vitrification of
oocytes and embryos with decreased volumes of
cooled medium, can be explained by the combination
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of high speeds of cooling and warming'>*-**->** *":“The
results of our investigations with human oocytes do
not support this point of view. For human GV-
oocytes and pronuclear embryos and the relatively
slow cooling rate in combination with rapid warm-
ing is an efficient “conventional” vitrification
process in regard to survival rates and embryo devel-
opment ‘%

We could show in the past, that effective vitrification
of ovine GV-oocytes is dependent on a combination
of high speed of cooling and warming"*! However,
using the regime “slow cooling - rapid warming” we
observed no development of oocytes but excellent
expansion of cumulus of these oocytes in contrast
with “slow cooling - slow warming” when oocytes as
well as cumulus cells were death after warming**)
This phenomenon can be explained by differences of
cryo-properties (cryo-stability) of oocytes and cumu-
lus cells in frame of the same mammalian species.

It was reported about vitrification of human embryos
using fine diameter plastic micropipettes, which
were cooled in vapour of liquid nitrogen before their
location into a precooled cryotube. Similarly to our
findings, this methodology also included the param-
eter “slow cooling” and “rapid warming” “*.

“Slow” cooling of biological objects can also be used
for cooling of relatively large volume of cooled solu-
tion. To prevent the 0.25 ml straw from coming into
direct contact with liquid nitrogen and eliminating
the potential contamination risk associated with stor-
age in liquid nitrogen, Kuleshova and Shaw "“?report-
ed about “straw-in-straw” vitrification of mouse
embryos. A standard 0.25 ml straw with column of
vitrification medium was located into a 0.5 ml straw,
which was hermetically closed before plunging into
liquid nitrogen. However, this method, in contrast
with the one described in this chapter, does not allow
rapid warming of small volume of vitrification medi-
um with simultaneous removal of cryoprotectant.

Our conclusion about the minor importance of the
speed of cooling for vitrifying oocytes and embryos,
can probably be applied to all reproductive human
cells including spermatozoa. We recently reported
that vitrification of human spermatozoa by fast
(20000°C/min) or relatively slow (200°C/min) cool-
ing with fast warming, results in similar post-thaw
characteristics “°!

In the major point of the work about vitrification of
cells in a small amount of vitrification medium,
described technique included the direct contact
between liquid nitrogen and the cells. In fact, any
technology in reproductive biology and especially in
medicine must ensure and guarantee a full isolation



of biological objects from microorganisms"“” Liquid
nitrogen, which is used for storage of frozen
materials, can be a source of contamination by these
microorganisms'*’*? Filtration or ultra-violet treat-
ment of liquid nitrogen can not guarantee the
absence of contamination of biological materials by
viruses including AIDS virus and mykoplasms. For
example, the contamination of blood probes by
hepatitis virus during the time of storage of probes in
liquid nitrogen was reported“®’ Different types of
viruses, which are simple and very cryo-stable struc-
tures, may increase their virulence after direct
plunging and storage in liquid nitrogen: hepatitis
virus'*’) papova virus'*’, vesicular stomatitis virus ‘"
herpes virus '

The aim of our investigations was to test the method
of cryopreservation of human pronuclear embryos in
straws, which are placed inside a hermetically closed
container (larger straw), guarantees a complete
isolation of embryos from liquid nitrogen and avoids
potential contamination by pathogenic microorgan-
isms. We found, that vitrification of human pronu-
clear embryos (Fig. 3) in open straws which are
placed inside a hermetically closed container before
plunging into liquid nitrogen, allows a reliable
isolation of oocytes from liquid nitrogen and avoids a
contamination by pathogenic microorganisms.
Although this technique is associated with a
relatively slow cooling rate, the developmental poten-
tial of these pronuclear embryos is not compromised
if the thawing process involves rapid warming and
simultaneous removal of cryoprotectants“*. For
human pronuclear embryos and GV-oocytes the
relatively slow cooling rate in combination with rapid
warming is an efficient “conventional” vitrification
in regard to survival rates and embryo develop-
ment“iSg

A new container for aseptic vitrification with
simultaneous quick warming and removal of
cryoprotectants was tested. Therefore, cooling and
warming of oocytes and embryos was performed in
cut standard straws (CSS) (Fig. 4). CSS were
produced from standard insemination 0.25 ml (so
called French) straws, which are cut at an angle of
approximately 45°. Vitrification medium holding the
embryo is placed to the cut part of the straw. After
exposure in vitrification medium, one embryo with
0.25 to 0.75 pl of this medium is aspirated into the tip
of pipettor and transferred to CSS (Fig. 4). Than CSS
are loaded into 0.5 ml straws, which were closed at
both sides and plunging into liquid nitrogen with a
cooling speed of 600°C/min. For rapid warming, CSS
is first removing from the bigger straw, which is still
half submerging in liquid nitrogen, prior to plunging
into sucrose solution (Fig. 4). This mode allows for
the simultaneous removal of cryoprotectant and

Figure 3. The same two-pronuclear embryo before vitrification (1),
and after warming: for 5 min (same 2 and 3 with different focus),
6h (4), 18h (5), 30h (6), 42h (7), 66h (8), 78h (9), 96h (10), 96h stained
by Hoechst 33342 (11). Bar= 30um.

rapid warming,.

Figure 4. Photographs and scheme of warming using the Cut
Standard Straw (CSS) container for vitrification: (1) closed 0.5 ml
straw, (2) CSS, (3) vitrification medium with embryo, (4) tube with
solution for warming and removal of cryoprotectant.

Short contact of cells with permeable cryoprotectant
DMSO at decreased temperature.

The cryoprotectant DMSO is widely used for vitrifi-
cation of human oocytes and embryos. It was
reported that vitrification of blastocysts using
ethylene glycol and DMSO resulted in 33.3%
pregnancy rate and in the birth of a healthy baby**
Later, in the same clinic two morula stage embryos
were vitrified using the same protocol (with DMSO)
and transferred, which resulted in the birth of two
healthy twins “*) Until March 2005, 86 healthy babies
were born after transfers of 332 embryos (birth rate
26%) after vitrification using DMSO (Yokota, personal
communication).
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The possibility and necessity to introduce DMSO to
the vitrification medium for human reproductive
cells is supported by data from Vanderzwalmen
et al.”® and Huang et al.**) which have used this
cryoprotectant for vitrification of blastocysts. The
high pregnancy rate after warming of blastocysts
(41% by Vanderzwalmen et al.“**’and 54% by Huang
et al.** gives evidence about the efficiency of vitrifi-
cation mediums composed in both cases by
20%DMSO + 20% ethylene glycol + sucrose + other
compounds. Later the mentioned pregnancies result-
ed in the birth of healthy babies (Vanderzwalmen,
personal communication about 98 healthy births
including 28 twins per 414 warmed and transferred
embryos; Huang and Lee, personal communication
about 10 health births per 14 implantations with 3
spontaneous abortions and 1 reduction from triplet).

Also using DMSO for vitrification of oocytes was
successful and resulted in high survival rate of
warmed oocytes, ongoing clinical pregnancies**and
birth of healthy babies after embryo transfers
(Katayama, personal communication).

We specifically investigated the effect of DMSO on
the vitrification process as well as its impact on
further maturation in vitro of human GV-oocytes “*!
Besides, the aim of our investigations was to test the
method of aseptic vitrification of these oocytes in
small straws, which are placed inside a hermetically
closed container that guarantees a complete isolation
of oocytes from liquid nitrogen and avoids potential
contamination by pathogenic microorganisms. The
presence of DMSO in vitrification medium, taking in
respect to the duration of contact of this cryoprotec-
tant with the cells, was studied. Cryopreservation
solutions in this as well as in all other experiments
were prepared in Dulbecco Phosphate Buffered
Saline (DPBS) with 0.75M sucrose, 20% Serum
Substitute Supplement and 10% polysaccharide
Ficoll-70. Four experimental groups were formed
(Fig. 5): “direct” vitrification with long exposure in
ethylene glycol (20%) and DMSO (20%), aseptic vitri-
fication without DMSO (when only 40% ethylene
glycol was used), aseptic vitrification with long
exposure in ethylene glycol (20%) and DMSO (20%),
and aseptic vitrification with long exposure in
ethylene glycol and short exposure in ethylene glycol
(20%) and DMSO (20%). After warming and
stepping-removal of cryoprotectants in sucrose, we
found, that slow cooling / rapid warming can be also
applied to human GV-oocytes. Using the aseptic
technology maturation rate of GV-oocytes after
vitrification in the range of 85% was observed. The
short-term presence of DMSO at room temperature
in the vitrification medium can improve the
maturation rate of GV-oocytes and does not cause
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Figure 5. Effect of the pre-cooling treatment and cooling mode of
GV oocytes on maturation rate and post-warm parthenogenesis.

LN-liquid nitrogen; DMSO-Dimethylsulphoxide;
EG-Ethylene glycol;

Black columns indicate the groups, in which the cases of partheno-
genesis were observed. Different superscripts indicated significant
differences (P<0.05).

spontaneous parthenogenesis'**!

In one experiment we studied the possibility to use a
vitrification solution which is completely free of
DMSO. One reason to do so was that DMSO was
reported to affect the organisation of microfilaments
in mouse oocytes*®’ as well as to induce chromosomal
abnormalities (increase in the rates of degeneration
and diginyc polyploid embryos) after cryo-
preservation of mouse oocytes in the presence of

Figure 6. The same GV-oocyte vitrified with long (5 min) contact
with DMSO at 37°C: (a) fresh before vitrification, (b) just after
warming; after maturation: for 12 h (c), for 24 h (d), for 48 h (e),
stained by Hoechst 33342 (f). Right down: magnified and contrast-
ed imaged of germinal vesicle ((a) and (b)) and pronucleus ((d)
and (e)).

DMSO ")
However, in our experiments the absence of DMSO

in the vitrification medium caused a significant
decrease in maturation rates. On the other hand, a



5 min contact of oocytes with DMSO at 37°C was
enough to cause spontaneous oocyte activation and
parthenogenetic development. The protocol, which
we found to be recommendable for use in medical
practice is a compromise between the presence of
DMSO in vitrification medium and parthenogenetic
activation. Based on our results we propose to use
1) short (1 min) contact with DMSO which is only
included in the last portion of vitrification medium,
and 2) contact with DMSO at room temperature, that
theoretically can decrease the negative effect on
oocytes. The high maturation rates and the absence
of parthenogenesis are a direct proof that this way of
using DMSO (decreasing time and temperature of
contact) is suitable for vitrification of human oocytes
and embryos.

Use of aseptic technology for late human embryos
and pronuclear embryos of other species

In most human in vitro fertilization programs
embryo transfer is routinely performed on day 2 or 3.
However, implantation rates are relatively low*®
One attempt to increase this rate might be the
prolonged culture of human embryos up to the
blastocyst stage and selection of the best embryos at
that stage for transfer. To achieve this goal, sequen-
tial culture media were developed which fulfill the
differential requirements of the embryo during early
preimplantation development® Consequently,
these media enabled blastocyst formation rates of up
to 50% and due to extended culture those embryos
with the best developmental potential were recog-
nized more readily on day 5% Based on this
approach, several studies reported higher implanta-
tion rate following transfer of selected blastocysts.

Comparative investigations on freezing and vitrifica-
tion of human late blastocysts were performed.
Liebermann and Tucker‘“~have evaluated implanta-
tion of day 5 and day 6 vitrified and conventionally
(slowly) frozen blastocysts. Day 5 and day 6 blasto-
cysts were vitrified or frozen and transferred after
warming or thawing. In 508 transfer cycles,
embryonic implantation rates for day 5 and day 6
vitrified blastocysts were 33% and 26%, respectively;
after conventional freezing 30% and 28%, respectively.

Blastocysts with the laser opening of zona pellucida
were the object of our investigations. This object is
more difficult for cryopreservation than early blasto-
cysts or blastocysts with intact zona pellucida by two
reasons. It was reported that the survival rate of
expanded blastocysts after vitrification is relatively
low **) These authors explain this fact by the presence
of a big volume of water in the blastocoele, which in
addition can be crystallised at cooling and these
crystals can destroy the embryo. Also the laser
opening of the zona pellucida decreases the cryosta-
bility of blastocysts and reports about vitrification of

Figure 7. Six-day blastocysts from pronuclear embryo after polar
body biopsy: fresh (a), after 30 sec exposure in 20% vitrification
medium (b), 6 min after warming (c), 6 h after warming (d), and 12
h after warming (e) and (f) [stained by Hoechst 33342]. Bar= 30um.

these types blastocysts are limited **)

The aim of this study was to compare the viability of
vitrified human blastocysts, using decreased concen-
trations of cryoprotectants, by direct submerging of
cut standard straws (CSS) into liquid nitrogen versus
vitrification by cooling of CSS loaded inside 0.5 ml
straw (aseptic system). Six-day blastocysts were
obtained after culture of pronuclear embryos and
laser assisted hatching. These blastocysts were
cryopreserved in CSS by vitrification in ethylene
glycol + DMSO + 0.3 M sucrose. In Experiment 1,
embryos were vitrified using vitrification medium
with 20% + 20% and 15% + 15% permeable cryopro-
tectants. In Experiment 2, when vitrification medium
included 15% ethylene glycol + 15% DMSO +
sucrose, embryos were cooled rapidly and slowly
(with isolation from liquid nitrogen). Embryos in
both experiments (four groups) were rapidly thawed
at a speed of 30,000 to 85,000°C/min using an identi-
cal protocol. Embryos of all experimental groups had
the same rate of re-expansion after in vitro culture:
from 80% to 85% (Fig. 7). It was noted, that vitrifica-
tion of expanded blastocysts with decreased concen-
trations of permeable cryoprotectants and a complete
isolation of embryos from liquid nitrogen in CSS is
an efficient method. Described aseptic technology
can be applicated for pronuclear embryos of other
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species including mouse.

Pronuclear mouse embryos attracted special interest
for cryoinvestigations for two reasons. Firstly, this
stage is used for production of transgenic mouse,
which is a promising object for present and future
biological investigations. Secondly, in some
European countries, cryopreservation of zygotes
after fusion of pronuclei or embryos is prohibited.
For these two reasons, cryopreservation of mouse
pronuclear embryos by direct plunging into liquid
nitrogen is an interesting object for investigations.

The aim of our investigations was to test the method
of cryopreservation of biopsied mouse pronuclear
embryos in small straws, which are placed inside a
hermetically closed container, guarantees a complete
isolation of oocytes from liquid nitrogen and avoids
potential contamination by pathogenic microorgan-
isms. It was shown that the developmental potential
of mouse pronuclear oocytes is not compromised if
the thawing process involves rapid warming and
simultaneous removal of cryoprotectants !

Aseptic vitrification can be applied for human
pronuclear embryos, oocytes as well as for embryos
of any developmental stage; the possibility of using
of this technology for other mammalian species is
promising.

Lately, several reports about vitrification of human
embryos using cooling with isolation from liquid
nitrogen were published. Kuwayama et al.*** per-
formed 16,000 human embryo cryopreservations and
proved that vitrification is a good alternative of
conventional freezing and resulted in high survival
and in vitro developmental rates for pronuclear,
multicellular and blastocysts stage human embryos.
The authors described a vitrification mode that
eliminates the risk of contamination of oocytes and
embryos in liquid nitrogen‘*) This method includes
an isolation of vitrification medium from liquid
nitrogen at cooling. Vanderzwalmen et al.**) who
proposed the method of small amount vitrification in
hemi-straws, tested two modes of cooling of 3- and 5-
days embryos using direct plunging into liquid
nitrogen (non-aseptic conditions) and cooling with
isolation from liquid nitrogen (aseptic conditions).
The results show that post-thaw survival rates of
morulas and blastocysts vitrified at a lower cooling
rate inside a hermetic sealed straw are comparable to
the control non-aseptic group.

Recently, it was shown that the previously reported
method of vitrification using CryoloopTM can be
used to vitrify and store mouse embryos without
direct liquid nitrogen contact (during cooling and
storage). When such vitrified embryos are warmed,
they are capable of subsequent development compa-
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rable with non-vitrified embryos ‘!
We believe that the investigations of aseptic
vitrification were agitated by our results > 2627 4143

Originality of human pronuclear embryos vs
animals: intracellular lipids

As a rule, cryo-investigations in human embryos are
based on successfully used protocols emerging from
similar experiments performed on embryos from
laboratory animals. Before it was possible to vitrify
human pronuclear embryos, animal embryos at this
stage had been successfully cryopreserved using the
method of direct plunging into liquid nitrogen, and
an effective protocol for vitrification of mouse pronu-
clear embryos was developed. These data proved
useful in developing protocols for the vitrification of
human pronuclear embryos.

Aseptic technology of vitrification of human oocytes
and embryos can be successfully used for cryopreser-
vation of mammalian oocytes of other species.
However, it is necessary to take into account that
human cells have their own peculiarities. One such
attribute is intracellular lipids.

Intracellular lipids are a “stumbling block” for cryop-
reservation including vitrification. Data which demon-
strated the role of these intracellular
structures for cryopreservation were published '’ The
method proposed involves polarization and removal of
cytoplasmic lipids from oocytes or embryos before
vitrification. Nagashima et al.**”’ were the first to suc-
cessfully grow embryos from GV-porcine oocytes that
were vitrified following delipidization. Using this
method the authors avoided a negative effect caused by
cooled intracellular lipids. According to the data pro-
vided by the authors, removal of intracellular lipids
does not lead to a worsening of further development of
oocytes and embryos. Successful oocyte vitrification
after removal of cytoplasmic lipids leads to the
question of possible changes in the physio-chemical
properties of cytoplasmic membrane lipids arising at
low temperatures“® being discussed as a significant
cause of cryobiological problems for the terms of our
experiments.

We believe that it is impossible to dismiss classic data
about the role of intracellular lipids as energetic
materials of oocytes and building materials for
membranes of future embryos. The fact that the
volume of mitochondria as well as lipid vesicles
increases during oocyte development to M-II stage‘*”’
indirectly = confirms = this point. Moreover,
Sathananthan et al. "”have shown that in the cell com-
plex called “smooth endoplasmatic reticulum-lipid
globules-mitochondria” reticulum-globules-mito-
chondria connections do exist. They have also shown
that these connections may be damaged after oocyte



cooling or freezing.

In the overwhelming majority of work studying the
effect of cooling on mammalian oocytes and
embryos, a negative cryo-influence is explained in
terms of the effect on cytoskeletal elements. For
example, cooling of human oocytes causes
depolimerization of cytoskeletal protein structures
and most mouse oocytes cooled to 25°C for 10 min
had an abnormal cytoskeleton'”) After exposure to
4°C for 20 min, completely disassembled spindles
were observed. This process of depolimerization is,
however, reversible. Spindles of mouse oocytes
returned to normal appearance after warming at
37°C for 60 min. Spindles of about half of human
oocytes exposed to room temperature for 10 min
returned to standard after 4 hours of cultivation at
37°C"*. The negative effect of cooling is also
explained as depolimerization of microtubules and
microfilaments in other works performed on human
oocytes. Bovine oocytes are also sensitive to decreas-
ing temperatures ™! It has shown that 56% of oocytes
exposed to 25°C and 90% of oocytes exposed to 4°C
for 1 min had abnormal spindles.

Data on the sensitivity of porcine oocytes, which
probably are a more “difficult” object for cryopreser-
vation at low temperatures are limited. Didion et al."”*
who examined the viability of pig GV-oocytes
following cooling or freezing by conventional
methods found that the cumulus-intact GV-porcine
oocytes do not survive cooling to temperatures at or
below 15°C. As the authors noted, this was not
surprising considering that porcine embryos from
the 8-cell to blastocyst stage were killed when cooled
below 15°C.

Publications on problems of mammalian oocyte and
embryos cryopreservation contain information on
the negative effects of low temperature including the
cytoskeletal depolimerization by permeable cryopro-
tectants !

We suppose that the negative effect of cooling on
oocytes may be explained by the effect of cooling
lipids on cytoskeletal structures. Whilst performing
our investigations on porcine oocytes, we found that
following centrifugation, redistribution of lipids
occurs within 48 hours of in vitro culture in oocytes
not exposed to vitrification/warming (data not pub-
lished). However, when polarized oocytes are
vitrified/warmed, the lipid polarization is irre-
versible. This, in our opinion, suggests that the vitri-
fication/warming process induces an alteration to
the physio-chemical properties of intracellular lipids.

It is known that MII oocytes are more resistant to

freeze damage than GV-stage oocytes. We consider
that this may be due to differences in the properties
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of cytoskeletal elements. One important difference is
that the configuration of microtubules and microfila-
ments is different at these two stages of oocyte matu-
ration. Cytoskeletal elements in GV-oocytes appear
straight and rigid, while the appearance of microfila-
ments and microtubules in MII stage oocytes is
undulating and flexible. Based on the hypothesis of a
complex interaction between the lipid phase of cells
and the elements of the cytoskeleton, hardening of
these lipids might cause deformation and disruption
of the cytoskeleton. In the case of the rigid GV-oocyte
cytoskeleton this apparently results in permanent
damage while in the more flexible MIl-oocyte
cytoskeleton, permanent damage is absent.
Cytochalasins have a specific, reversible effect on
cytoskeletal elements making them more flexible and
less susceptible to the effect from cooled lipids.
Testing this substance for vitrification of GV-porcine
oocytes in combination with elevated temperature
was effective ! For the successful vitrification of GV-
porcine oocytes®) the following points may be
important. An optimal protocol of vitrification must
(1) prevent the alterations of the physio-chemical
properties of cooled lipids; (2) avoid irreversible
damage to the lipid globules membranes; (3) protect
the cooling reticulum-lipids connection from
destruction. Further investigations are needed to ver-
ify these assumptions.

It is known that bovine oocytes are to a considerable
extent more cryostable than porcine ones. There is
also information suggesting that the diameters of
bovine and porcine intracellular lipid vesicles are
different. The characteristics of the intracellular lipid
granule membranes is also a topic of discussion.

We compared the ultra-structure of lipid droplets, and
the effect of cooling on intracellular lipid vesicles of
bovine and porcine GV-oocytes”! It was shown that
lipid droplets of bovine GV-oocytes have a homoge-
nous structure. The utilization of lipids takes place
directly from these vesicles without formation of
interim lipid compounds. In contrast, there are two
kinds of lipid droplets in porcine GV-oocytes: “dark”
and homogenous vesicles next to “gray”
vesicles with electron-lucent streaks. Vesicles of each
specific group are connected to each other. After a 12-
hour culture, the formation of the cisternal smooth
endoplasmic reticulum layer is always associated with
“gray” lipid vesicles. This is evidence that
during oogenesis lipolysis takes place in “gray”
vesicles only. It is supposed that cytoplasmic lipolyse
has two stages: “dark” vesicles change into a “gray”
form followed by a utilization of these “gray” lipids.
Furthermore both types of lipid droplets in porcine
oocytes changed morphologically during cooling: they
turned from a round into a spherical form with lucent
streaks. Lipid droplets in bovine GV-oocytes revealed
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no visible morphological changes after cooling !

In order to compare intracellular lipids and the
cryostability of ovine and human pronuclear
embryos we have vitrified embryos of both species
and evaluated the ultrastructure of intracellular
lipids before and after vitrification. Cryopreservation
of embryos was performed according to a method
previously described for ovine GV-oocytes®* with
two different modes of removal of cryoprotectant:
step-wise and direct rehydration. We noted, that in
contrast to human pronuclear embryos where direct
rehydration has a mortal effect after thawing, ovine
pronuclear embryos after in vitro culture show a
high developmental rates (31 to 34%). Fresh lipid
droplets in both species are homogenous in struc-
ture. It was noted that after vitrification the intracel-
lular lipids in cryopreserved human embryos under-
went no visible morphological changes while distinct
changes were observed in the lipid droplets of the
sheep embryos. These alterations, attributable to the
vitrification process, reflect changes in the physical
and chemical properties of the lipids such as harden-
ing. Figure 8 shows intracellular lipid droplets in
both human and sheep pronuclear embryos and
illustrate these differences of intracellular lipids.

The protocols used for vitrifying human pronuclear
embryos are based on methods developed for animal
embryos of this stage. In animal models, vitrification
may sometimes be followed by effective post-thaw
rehydration, without the need for stepwise dilution
of permeable cryoprotectants in hypertonic solution.
Thus, the vitrified and thawed cells are directly
plunged into isotonic (culture) medium. In our
investigations we used a vitrification/direct post-
warm rehydration protocol that had been previously
tested in our laboratory on GV-ovine oocytes“*’and,
after slight modification, in rat early morulas, early
blastocysts and expanded blastocysts**} With the
subsequent step-wise dilution of cryoprotectants, the
same vitrification protocol was found to be highly
efficient for human pronuclear embryos yet was
completely ineffective when these human embryos
were directly rehydrated after warming.

Thus it appears as if the ideal protocol of vitrification
of pronuclear embryos with direct rehydration may
have to compromise between the two conditions:
maximal binding of intra-cellular water by perme-
able cryoprotectants, and the presence of minimal
post-thaw quantities of these cryoprotectants in the
cytoplasm. Prolonged exposure to the cryoprotec-
tant seems to require extra-rehydration due to the
increased quantity of intracellular cryoprotectant. In
contrast, an insufficient amount of intracellular cry-
oprotectant during precooling exposure may result
in insufficient binding of intracellular water. The
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step-wise dilution procedure we used after warming
indicates that both exposure times to the permeable
cryoprotectant are sufficient for intracellular water
binding. We, therefore, also tested these two time
periods of 10 s or 1 min exposure in vitrification
solution when the vitrified embryos were directly
rehydrated after thawing. All attempts to vitrify
human pronuclear oocytes with direct rehydration
were unsuccessful.

We suggest that the specificity of human pronuclear
embryos, reflected by their high sensitivity to osmotic
processes, is related to the specificity of both
intracellular lipids and cytoplasmic and organelle
membranes. Lipids are the most cryo-labile intracellu-
lar compounds of oocytes and embryos. Indeed, the
specific nature of intracellular lipids in pig oocytes
makes them practically unsuitable for cryopreserva-
tion, particularly vitrification. Figure 8 shows the
appearance of intracellular lipids of fresh human
pronuclear embryos before and after vitrification in
which no changes can be observed. We compared
these lipids to those of pronuclear ovine embryos
subjected to the same protocol which was used for
human oocytes with direct rehydration in our
previous investigations. These lipids of viable
embryos showed ultrastructural changes after vitrifi-
cation not noted in the human oocytes (Fig. 8). Bearing
in mind the resistance of ovine pronuclear embryos to
direct post-thaw rehydration, we were able to observe
hardening (increase of density) and morphological
alterations in the intracellular lipids of all cooled ovine
oocytes. These alterations were absent in all human
oocytes, which were clearly unable to tolerate direct
rehydration. It may be assumed that within the same
cell, the structure of intracellular and membrane lipids
is the same. Given the detrimental role of lipids
during cryopreservation, the lipid cryostability yet
osmotic non-stability of pronuclear human embryos is

- » [ -
Figure 8. Electron micrograph of the intracellular lipid vesicles of
fresh (A) and vitrified (A1) human and fresh (B) and vitrified (B1)
ovine pronuclear oocytes. (L) lipid vesicle. Bar=0.5um.
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still far from being fully understood.

The direct post-thaw rehydration, induces lethal
osmotic effects in human pronuclear oocytes but is
successful for ovine oocytes. A correlation between
the cryo-stability of mammalian oocytes and the
ultrastructure of intracellular lipids is proposed for
further investigations. Taking into account that the
ultrastructure of intracellular lipids of laboratory and
agricultural animals are different from human intra-
cellular lipids we believe that using animal oocytes
as a model for human oocytes in cryo-investigations
is questionable.

In conclusion, aseptic vitrification can be applied for
human pronuclear embryos, oocytes as well as for
embryos of any developmental stage; the possibility
of using of this technology for other mammalian
species is promising.
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Fire: NlyépukupaH penedeH npesepBamuB 3a CUNHU ycewaHus.
Light: CynepmbHbk, HO 3gpab ny6pukupaH npesepBamuB 3a uyBcmBeHu ygoBoncmous.
Lady's choice: lMpegnoyumaHa om gamume kom6uHauus om npe3epBamuBu: cynepmbHbK,
penedeH u YepeH.

Ny6pukupaHu npesepBamuBu ¢ mpu pa3nuyHU apomama: 6aHaH, s2oga u BaHunus.
Power: JTy6pukupaHn npe3epBamuB Ha mouku 3a ekcmpemHu ygoBoncmBus.
Extra: CnepmuuugHo ny6pukupaHn npesepBamuB 3a no-zonsma cugypHocm (c NONOXINOL 9).
Exclusive: YnmpambHbk, cnepmuuugHo ny6pukupaH npesepBamuB (¢ NONOXINOL 9) 3a
6e30nacHoO U Heoce3aemo npucbcmBue.
Standard: BucokokauecmBeH ny6pukupaH npe3epBamuB 3a ecmecmBeHu ycewlaHusi.
Chic: JlybpukupaH yepeH npesepBamuB 3a cneuuasnHu cyyau.
Orgazm: HoB cnupanoBugeH npe3epBamuB. Mbkeme 20 onucBam kamo eguHcmBeHus
npesepBamuB, c koumo ce uyBcmBam HanbAHO cB060gHU.

B

SPORTEX. . S SECREE

3a koHTaktu: Kpoc-M OO[, ten./cakc: 02/9366506, e-mail: office@sportex-condoms.com



EIIMTEHETITYHO MOIEJIMPAHE HA EMBPMOHAJIHOTO
N ITIOCTHATAJIHOTO PA3BUTWE

I'. I'eoprues, P. Konakunesa

Wncmumym no buoaoeus u Imynoseus na Pasmuoxabanemo, BAH

EEPIGENETIC REMODELING OF THE EMBRYONIC
AND POSTNATAL DEVELOPMENT

G. Georgiev, R. Konakchieva
Institute of Biology and Immunology of Reproduction, Bulgarian Academy of Sciences

Pestome: Tepmunom “enueenemuka” ce usnoa3ba npubiusumesro om edHo cmosemue 666 6pvska ¢ npomerume 6o6
hyHKyULmMe HA 2eHUMeE, KOUTHO He CA Pe3YAmMAant camo om usmenenus 6 eennama nociedobameariocm. nec npu peouya
3n0KanecBery 3a004A6aHUA, KOCHUMUBHU U pecnupamopHu OUCYHKYUY, NCUX0-COMAMUYHI, UMYHOAOSUYHLU U Op.
Hapyuienus ce ycmauoBabam Ooxasamescmba 3a npomenu, cBepsbauju eu c enueeHemuunu mexanusmu. Kamo
usBecmuu AU npednosaeaeMu UHULUUPAWU entieeHemutHUA npoyec Bewyecmba ce Bratoubam HAKOU MexKu Memail,
necmuyuou, ouses06ume 2opuba, MOMIOHONYULEHENMO, PeOUYa XOPMOHU, PAOUOAKMUBHOC, UHpEKUUU, PeXUMU HA
xpanene u 0p. YcemanoBenu ca pasiuuny munobe enueeHemuuHu npoyecu, 0CHOBHume om koumo npedcmabiabam
memuaupane, ayemuiupane, pocgopusupare u YouxbumuHuAupane Ha Npupoort 0U0L0UHHU MAKPOMOAEKYALL.
Enueenemuunume npoyecu npomuuam ecmecmbeHo u ca om 3HAueHUe 30 MHO020 (PYHKYUU HA OpeAHU3MUIIE, HO
maxHomo Headekbamwuo npoaabane moxe 0a npedusbuka ceujecmbernu 30pabocaoBuu u noBedenuecku npodAeMu.
PaswiucppoBanemo Ha mosexyHume MeXAHUSMU HA CHEUUPUUHU enu2eHemUYHY Mo0eAu 01 OUA0 USKAWOUUINEAHO
1104€3H0 Npu Ce30abaneno HA HOBU OUSHOCHUYHO-NPOZHOCIHUYHI 100X00U 34 AeueHue Ha peduya 3aboiadanus npu
xopama, ce30a6ane Ha 30pabocAoBHI XPAHUMEAHU PeXUMU U Op.

Abstract: The term “epigenetics” has been introduced for nearly a century to describe changes in gene function
emerging by more than just changes in gene sequence. Today, a wide variety of malignant illnesses, cognitive and
respiratory dysfunction, psycho-somatic, immunological and other disturbances display evidence linking them to
epigenetic mechanisms. Epigenetic processes can be triggered by heavy metals, pesticides, diesel fuels, tobacco smoke,
many hormones, radioactivity, infections and dietary regimen. Different types of epigenetic processes have been
identified, most commonly including methylation, acetylation, phosphorylation and ubiquitylation of biomacromolecules.
Epigenetic processes are natural and essential to many organism functions, but if they occur improperly, they can cause
detrimental effects to health and behavior. Deciphering of the molecular mechanisms of specific epigenetic patterns might
be of great diagnostic and prognostic value by the treatment of human diseases, by the establishment of healthy dietary
regimens and quality of life.

ITo Bpeme wHa pa3BuTMeTO Ha OO03aMHUIIATE,
KJIETKUTE B ChCTaBa Ha ThKaHWUTE ce AvidpepeHIpar,
KaTo IIPOMEHST Ipodrla Ha reHHaTa CV eKCIIPecst
B OTIOBOP Ha CTVIMYJIV VUIV CUTH&IV OT BBHIIHATa
cpena. [Biaro cjien KaTo Te3y BBHIIHM CTUMYJIN
M34e3HaT, MexaHV3MuTe Ha “KiieTbuHarTa rnaMer”’ vm
IIO3BOJISIBAT Jla 3aIlOMHST M30paHaTa OT TSX Cbh0a 3a
MHOTO KJIETBYHM JeiieHns Hampern. OtmaBHa ce
[IperoJiara, Ye XpOMaTUHBT UTPae OCHOBHA POJIS B
Te3y MexaHM3My, HO KakK elmMreHeTrndyHaTa IlaMeT,
KOSITO Ce OIperess OT VHaceIeHWUTe TIPyIn
aKTVMBHM ¥ HEaKTUMBHM TeHW, ce IIpeaBa Ha
IBIIIEPHNTE KIIETKI He € SICHO.
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Pezyaupane na eennama excnpecus om
enyzeHemuuHy NPoMeHU

[TspBoHaYaIHO KaTO eNMreHeTWYHW Ce OIpeesisT
HOpollecuTe OT PasBUTWMETO, HIPV KOUTO TeHOTUITHT
dopmupa penoTnma. [IHec enmreHeTKaTa MoXe Ja
ce gedpmHMpa KaTo yHacIeIsBaHe Ha MHQoOpMarys
Bb3 OCHOBa HMBOTO Ha aKTMBHOCT Ha TeHHa
eKcIIpecrs, a He TOJIKOBa Ha TeHHATa CTPYKTypa.
Bcrukn ThkaHM Hpu doBeka HampuMep, ChIbpKaT
egan n cbigy 30 000 rena, HO BBIpeKM TOBa, B
oIrperiesieHa ThbKaH U B JIaJleH MOMEHT, CAMO HSIKOJIKO
OT Te3U TeHM Ce eKCIIpecupar, KOeTo ce IBDKM Ha
eIMreHeTVYHMS KO,

Embpuosoceus Tom 2 Knuxxka 1



ErmreneTnyHmaT Koz oOXBallla HSKOJIKO HMBA Ha
B3aMIMHO CBbp3aHM W B3alMHO 3aBUCHMU KOJOBe:
KOJI Ha cTaTyc Ha MeTwmpase Ha JIHK, xucTonoBs
KOJI (MeTmyIMpaHe, alleTvmnpaHe u pocoprimpaHe
Ha XMcTOHOBUTe OenThIy, cBbp3anu ¢ [JJHK) 1 xoma
Ha KO-peryjIaTOpHUTe TPAaHCKPUIIIVIOHHN (PaKTOPL.
Tesn xomoBe oIpedeNsiT M Haco4dBaT IMPABVIIHOTO
PeKOHCTpyMpaHe Ha XpoMaTuHa .

CrniermdnannTe 0cOOEHOCTM Ha eNUTeHeTNIHOTO
yHacjIe/IsiBaHe o0ycitaB4T IOCTBIIA Ha
TPaHCKPUIIIIMOHHYM  (PaKTopu [0 XpoMaTuHa,
pasIo3HaBaHETO OT Te3n (PaKTOPW Ha IeHU, KOUTO
ITfe ce eKCITpecpar (B pasIndHa CTelleH) U Ha TeHM,
YMSATO aKTMBHOCT IIPENCTOM Ja Obje 3aryllneHa
BpPeMeHHO VIV IT0CTOsTHHO. Enmrenervanmte Geresn
MOTraT Jia ce IpeJiaBar 110 BpeMe Ha MUTOTUYHMS, a B
HSAKOM CJTy9art ¥ Ha MEeVIOTMYHVIS IIVIKBIT, KOETO BOJIN
0 CTabmiIHO YyHacje[sBaHe Ha peryJIaTOpHUTe
XapaKTepUCTUKN. ITpexomHy XpaHUTeTHN CTVIMYJTTN
II0 BpeMe Ha KPUTUYHM a3yt OT OHTOI€HETUIHOTO
pasBuUTHe MOTaT Ja WMAaT JIBJIFOCPOYHO BIIVISHIIE
BBPXY eKCIIpecusTa Ha pelylia FeH! upe3 HaMeca B
eNMTeHeTUYHNTe MeXaHW3MM W IIpOMsHa B
KOH(OpMaIIMsATa Ha XpOMaTMHA ¥ HOCTBIIA My IO
TPaHCKPUIIIMOHHY dakTopm *!

Moxe Ow HaV-1oOpe IMPOYYEHMST enureHeTHYeH
IIpOITec, OTYACTY ITOPajiM TOBA Ue e Hay-JOCThIIeH 3a
V3CIe/BaHe ¢ HAIMYHY TEXHOJIOTMM € IIPOIeChT Ha
Merwmpasde Ha JIHK. Tont npencrasnsisa mobassiHe
WIN OTcTpaHsBaHe Ha MeTwIoBnu rpymm (CH3) Ha
MecTa, 'BOeTo B Mojekysara Ha JIHK ciensar
HUTO3MHOBU ocTaThIin. IIpes 1983 rom. 3a wepBM BT
e Ow1o ycraHoseHo MeTvwpase Ha JHK mpu xopa,
OoJIHM OT paK M OT TO3M MOMEHT Jjocera TO3U
deHOMEH € HaOITIOTaBaH BbB Bpb3Ka C MHOTO D0IecTm
V1 34 PaBOCIIOBHI ChCcTOSIHMS T1pu Xoparta (Pur. 1).

HpyrusT 3HauMM IIpollec, CBbp3aH C eIlMreHesara e
MommMIIMpaHeTOo Ha XpoMaTuHa. XPOMaTUHBT
IpeJicTaB/IABa KOMIUIEKC OT ITPOTeMHM (XVCTOHM) U
JHK, xomtto e moOpe makeTmpaH, 3a J1a MOXe Ia
acouympa B simporo. KomrwiekcpT Moxe ma Obre
MOAMMUIMPaH OT BellecTBa KaTo aleTVIOBW TPy
(TIpoliec Ha aleTHWIMpaHe), eH3UMI 1 HIKOU popMI
Ha PHK karo mwmkpo-PHK u HuckomosekyHmn
naTepdepuparty PHK (iRNA). Tosa mogmdurnpaxe
IIPOMeHSI XpOoMaTMHOBaTa CTPYKTypa M IIOBJIVSABa
regHara  ekcnpecms.  Karo 110,  31mpaBo
IIaKeTMPaHVSAT XPOMaTWH IpOosBsABa HEeaKTMBHOCT 3a
TPaHCKPUIILINS, [I0KaTO OTBOPEHUAT XpOMaTUH e
pyHKIIMOHAIIEH VTV TIOJTIEXN Ha eKCIIPeCs.

@ueypa 1. Metnnmpare Ha [THK - MexaHU3bM 32 eNUreHeTMYHO MoauduIpaHe
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EnHO BaXkHO IIOCIIEZICTBME OT Te3M IIpoIlecu e
KonmupaHeTo  (oTmHeuarsaHe,  imprinting). B
reHeTMKaTa, VIMIIPMHTMHIBT OINCBA CBHCTOSIHIUE B
KOeTO e[VH WIM IBaTa ajlejla Ha €IHa TUIIMYHA
TeHHa JIBOMKa € 3arjlylileH (MHaKTMBUpaH) dYpe3
ermrerernder mpouec Ha HHK Merwinpane wm
alleTIMpaHe Ha XMCTOHM. ToBa ce IIpeBpblla B
po0sreM, aKo CHOTBETHMAT ajleyl € IIOBpereH WIIn
CH’bPrKa BapMaHT, KOWTO yBeJIMYaBa oAaT/IMBOCTTa
Ha opraHm3Ma KbM MUKPOOM, TOKCVYHN areHTU VTN
Ipyrv BpenHu cyOcraHnym. VIMIPUMHTUHIBT KarTo
deHOMEH 3a IIBPBM IIBT € OWI yCTaHOBEH B
pactutenHM 3aponuinu mpe3 1910 rom., a mpm
OosarHMIIM TIOTBBPIeH mpe3 1991 rogmHa.

B pesynraT Ha WHTEH3WBHWM IIPOYy4YBaHUS e
ycTaHOBeHO, ue 0Kosio 80 JoBelIKM reHa Morar fa
ObHaT MHAKTMBMPaHW Ype3 VMIIPUHTUHT, BBIIPEKN
uye TO3M Opom ce ocrmopsa, TBI KaTo
eKCIIepVIMeHTaIHUTe [IOoKa3aTelICTBa He BMHAru ca
IOCTaThYHO KOpeKTHNU. To3m mpubimsuresieH 6port
BEPOSITHO HsAMA /la HapacTBa CHIIECTBEHO 3aHAIIpe]l
crioper;, Hakou wuscilenosaTtenn. Cropen apyru
OIleHKM Ha W3CJIeflBaHMATa Ha TeHOMWTe Ha
OozaviHUIINTE, PV MUIIKKM ca BB3MOXHM 10 600
TaKyBa T'eHa, KOEeTO CBIIO € BB3MOXHO VI 3a YOBeKa,
BBITpeKy de IIPUITOKPUBAHeTO Ha 3aIIyllIeHNTe FreHNn
IIPV 9OBEK M Ipr3adun e caMo OKoJIo 35%.

Bpwska na enuzenemuxama csc 3a004a6anusa npu
bo3annuyume

Beue e ycraHOBeHO, We HapylIeHMSAT OaylaHC Ha
enMreHeTYHaTa MpeXka MOXe Jia IOBefle 110 HIKOU
Cepmo3HM 3a00IIsIBaHMS, CpeJT KOUTO PaK, CMHIPOM,
BKJIIOYBAIIM HECTaOMIJIHOCT Ha XPOMO3OMUTE,
aBTOMMYHHW 3a0oidBaHMs, IIOBeJeHYECKN WU
€HIOKPVMHHM HapyIIeHVs, YMCTBEHO WM30CTaBaHe.
3HaueHMeTO Ha eNMWTreHeTUJIHNUTe IPOMeHMU IIpu
TyMOpOT€He3aTa ce W3CjleliBa WMHTEH3VBHO IIpe3
MOCITeTHVITe [IBe JIeCeTVUIETVS 11 Ce CUMTa KaTo eqVH

OT OCHOBHUTE MeXaHM3MI 3a IIPepasoIokeHOCT 1
PpasBuTHe Ha pakoBu 3abosigBaHMs. Bpb3kaTa MexmIy
eNMreHeTUYHOTO  yHacjleAsgBaHe U JAPYyIu
MaTOPV3MOIOIMYHN MeXaHMU3MI HpU paslpocTpa-
HeHM 3a0o0JIsiBaHMs, KaTO MeTabOJIMTHUS CUHIPOM
HaIlpuMep, He e TOJIKOBa sicHa (3). Beue ca HaymIle
JaHHM B IIOJIKpella Ha XMUIIOTe3aTa, de MalyeHTH C
MeTabo/IMTeH CUHIPOM ca OwIn IOIJIOXKeHNM Ha
HempaBMIHO eNMIeHeTUYHO IIporpaMupaHe IIo
BpeMe Ha  eMOpPMOHAIHOTO / IIOCTHATaIHOTO
PpasBuTHe 3apa/iy HelIpaBMIHO XpaHeHe Ha MavKuTe
VI CMyIIIeHMs B TexHMs MeTaborm3bM. Bp3MoXKHO e n
yHacjle/isiBaHe Ha Te3M eIMIeHeTHYHM IIPOMeHM B
CIIefIBaIIV TIOKOJIEH IS

Enueenemuuno npoepamupane no 6peme Ha
eMOpUOHAAHOMO U NOCIHAMAAHOMO pa3Bumue
TekaHMTE 1 OpraHuTe Cce M3rpaXkaaT B OTTOBOP Ha
[IPeLV3HM TeHeTUYHN ¥ eNUTeHeTUYHM [IporpamMiu
upe3 IporecuTe Ha Iponudepanus, AudepeH-
muarmss  w anonTos3a. [lpemmorsara  ce, ue
HapyIIeHNT OajlaHC MEX/Ty XpaHeHeTO (KauyeCTBeHO
7 KOJITIECTBEHO), METaDOIUTHITE ¥ KOHKPETHITE
V3UCKBAaHMSA Ha CHEIMPUYHNUTE KIETbUYHWUTE
IIporiec B IIPOCTPAHCTBEHO-BpPEMEBM T'PaHMUIIN,
MOXXe [1a ToBeJIe [10:

1. medexTMi B CTPYKTYPHOTO ¥ PYHKIIVO-
HAQJIHOTO pas3BUTME, a JOPV M OTCHCTBUE Ha
ompefesieHN CHelMaln3upaHn  KIeThYHU
TUIIOBE, KOETO BOIM 0 Oe3M3XO/IHa CUTYallMs

3apaau HeoOpaTuMM mporecn Ha
nndepeHIMals 1 OpraHoreHesa,
2. OpoMeHW B XOMEOCTaTUYHMU IIPOIIeCH,

CBBP3aHM C IPOMEHJIVBYU ¥ IIOTEHIIMAIHO
oOpaTVMyM enMTreHETVIHY MOAVI(MKATIINIL.

EdexTpT 0T mebasaHCUpaHMs XpaHWUTEIeH PeXnM
OpW SKMBOTHM (IUTBX, MWIIKAa ¥ OBLA) BBPXY
eNUTeHeTUYHOTO IIporpaMupaHe Ipes3 MHIUBU-
IyaJIHOTO pasBUTHe, II0 BpeMe Ha KOHKPETHU

KapIMHOTCHM pasBuTVe  yTpOOHV FPVDKN Vunytmpar
nvaber
@ @ 1 g ﬂ 1 3aTIIbCTSBAHE
COMATVYHV
EMGpuoH/ raMeTmp 3UTroTa
deryc ThKaHW //\
BB3PACTHI d crapeced
KIIeTKIL/ 8 nnﬂpaﬂ mpaNgnosony Tagrpyia p
TR Ekcrpa
eMOproaTH
THKaHM
rameTy | 3urora
...................... v
Umnpunmmnu TTonoa =
TTpomoppamastm e cenn : /1
TepMUHATVIBHI 114;11"? ITpomoppyamyr IbHKA- P
KITETKU me repMUHATUBHI i
rameTi KJIeTKI T
myGepreT
TIPEKOHIIETIIVS umMnAaHmMAYUA LSl Brapacren
OIUIOX/TaHe JIaKTarvst VIHIVIBVALI,

CIIeTPOAVITHI TPVIKI

®urypa 2. Bauanue na xpanumeinume cscmabxu uiu npomenu 6 xpanumernus pexum Bzpxy
penpoepamupariemo upes memuaupare na JIHK no Bpeme na pannomo pasBumue u c Bsspacimma.
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TIEPVOAY I TPV BB3MOXXHOCTTA OT HaC/IesBaHe B
CJTe[BAIIIOTO ITOKOJIeHMe, e JoOpe ommicaH (dpwr. 2) )

Heobpamumu npoyecu na ougpepenyuayus u
opeanozenesa

IIpn excrepuMeHTH C J1abopaTOpHWM Ipu3adm e
yCTaHOBEHO, Ye OrpaHJIaBaHe Ha OeITHUHI TprieM
IIpe3 OpeMeHHOCTTa IIOBMIIIaBa HMBOTO Ha aIlolTo3a
B IIaHKpeaca WOpW CjIeIBalluTe MOKOJeHms. Tosa
BOOV O IIOHVDKEHO KOJIMYeCTBO IIaHKpeaTUYHW

B-kreTkm 17 Hapylasa pasBUTHETO Ha
eHJJOKpMHHATa dYacT Ha IIaHKpeaca, KOeTO ce
yHacirengsa'®. Ilo momoOen Haume, Oorat Ha

BBIVIEXUIPATH PeXNMM Ha XpaHeHe He3abaBHO
IIpenM3BUKBa XUIIEPUHCYJIMHEMIS, KOSITO ce 3alla3Ba
¢ Bb3pacTTa 0e3 /1a ca HeoOXOMMM ITOBede CTHMYIJINL.
OcBeH TOBa, CJ1€]1 KaTO TO31 MeTabOoJINTeH OTIIeYaThK
(imprint) 6pIe ocTaBeH, ce HaB/IM3a B IIOPOYEH KPBT,
TBVI KaTo JKeHCKWUTe IUIbXOBe IIpefaBaT CIIOHTAHHO
denornna Ha noxoseHmero cu. Tesu mpumepn
[IOKa3BaT, Ye eOuH ¥ ChII edeKT Moxe 1a Obie
IIOPOJIeH OT KOPEHHO Pa3/IMyHI ITPUYMHIL.

OnpeseieHn BMeNIaTeICTBa B XpaHUTEIIHUS PEXIM,
KOUTO HaMasIsBaT KpBBOCHAOIsSBaHETO Ha IUIONA
npe3 IUIalleHTaTa ¥ CHOMpaT pacTeXa My, MMaT
CBIIUTE IOCJIeNICTBUS B JIbJIrocpodeH IuiaH. Ilo
momobeH Ha4yMH, HOpM Jdeda WM BB3PacTHY,
HeJloOXpaHBaHeTO WJIM IIpeskIaHeTo MoXe [a
npefonpenensaT  HacOKMTe  Ha  JIMOWIAHUS
MeTaboIM3bM W APy MeTabOJIMTHM CUCTeMM Ha
Te3u JInia 110 BpeMe Ha XuBoTa M. ITpu Be3pacTHmN
VIHIVIBUIY, IIPOMEeHM B MeTWIMpaHeTo 10 BpeMe Ha
mdepeHIMAMS ca HaOMIOAaBaHM caMoO IIpU
HAKOJIKO TeHa. /IBe m3cierBaHMs ITOKa3BaT CTpora
Bpb3Ka MeX[y JleMeTWINpPaHeTO Ha JIeNTUHOBUS
IIPOMOTOp ¥ IIpe-aJuIIoIMTHaTa IVidepeHIIas
Ha amuonmTr'® 7 SJIcHO e, ye ChIMTe MeXaHV3M
TpsibBa Ja BaKaT 3a BCUYKM TeHM, ydacTBaIlyl B
pasBUTHeTO 1 AudepeHIanmsaTa. AKyMyIpaHeTo
Ha rpemky npm Metwinpasero Ha JIHK c Bp3pacTTa
Harrpymep °, MOXe Jla CIIOMOTHe 3a PasBUTKETO Ha
nralbeT TUII-2 Ype3 HaMaJIeH OTTOBOP Ha T'eHM, YMsATO
eKcrpecys TpsAOBa fa Ob/Ie IIpoMeHeHa B OTTOBOP Ha
Obp30 W3MeHAIIWTe ce HMBAa Ha IJIIOKO3a B
nepudepHOTO KpBBOoOOpBIIeHMe. OcBeH TOBa,
3apagyM  TdgXHaTa  Hacle[CcTBeHa  JIaOWIIHOCT,
TeHeTUYHO J[eTepMMUHVpPaHWUTe eNUreHeTUIHN!
MexaHW3MM ca ITOJaT/IVMBI Ha BIIVISIHVS OT BbHIITHATA
cpefia WiVt IIPOMEHV B XpaHUTETHVS PeXXUM .

Enueenemuuno npoepamupane Ha nobedenuemo

KoHKpeTHO enmMreHETMYHO CHCTOSIHIIE MOXKe a Oblle
TIOCTUTHATO Ype3 MporpaMupaHe Ha IOBeIeHMeTO.
Heotmasaa Meaney m cbTp. fokaszaxa'®) ge 100poTo
oOrprokBaHe Ha MaJIKMTe IUTbXOBE OT MavIKMTe UM e
CBBP3aHO C MO-AOOBP OTrOBOP KBM CTpec Ipu
TexXHWUTe TIOKOJIeHVs B HallpefHaja Bb3pacT. Tosa
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IIoBeleHre Ha MaVIKiTe ITPOMeHs elUIreHeTUIHNTe
XapaKTepVCTVKIM TPV TeXHUTe TTOKOJIeHNsI Ha HUBO
IIpoMOTOpa Ha TeHa 3a DJIIOKOKOPTUKOVIHMS
peuieriTop B Xurokamiyca. IlosedeTo Tpvokm oT
CTpaHa Ha MaVIKuTe IIpeIu3BUKBaT JIeMeTIIpaHe
Ha HIPOMOTOpa Ha TeHa 3a IVIIOKOKOPTUKOVIHMA
petenrop (GR), koeTo e cBBp3aHO ¢ TTO-BIUCOKM HIBa
Ha eKCIpecusi Ha TO3M TeH. Tesy emmreHeTHMYHM
npoMeHn B  MeTwinpaHero Ha [HJHK u
alleTWINpPaHeTO Ha XVUCTOHUTEe ce IIosBSBaT IIpe3
IIbpBaTa CeIMMIla OT XMBOTa ¥ cCe 3alla3BaT C
Bb3pacTTa. ToBa HeOHATaIHO IpOrpaMypaHe MOXe

oa ObIe IpPOMeHeHO dYpe3 W3MeHeHWe Ha
enureHeTUYHUS podw Ha reHa 3a
DJIIIOKOKOPTUKOMIHMA — perentop.  JIupekTHO
nobapsiHe Ha MHXMOWTOPp Ha  XMCTOHOBaTa

arleTiIasa, TPMXOCTaTH A, BOAM 10 3ajIMyaBaHe Ha
pasMKnUTe MeXIy Tpynure II0 OTHOIIEeHVe
alleTWINPAHeTO Ha XWUCTOHM, METWINpaHeTo Ha
HHK, cBpp3panero Ha NGFI-A (Nerve Growth
Factor Inducible Protein A), excrpecusara Ha GR,
KaKTO ¥ OTroBOpa Ha XWUIIOTaJaMO-XMUITO(PU30-
aJIpeHaJIHaTa CUCTeMa Ha CTpec, KOeTO IIpeJiroara
HaJIM4dMeTo Ha BpPb3Ka MeXIY eNUreHeTUIHOTO
cbcTogHMe, ekcrpecnara Ha GR um BimsgHMeTo Ha
MaviKaTa BbPXy OTIOBOpa KbM CTpec B HallpelHasIa
Bb3pacT "

Iupxadno enueenemuuno npoepamupare

Excripecusita Ha TreHMTe B IMPKagHMSA ITMKBI Ce
MoAyJIMpa  uYpe3  MOJIeKYJIHW  CUTHajaM  OT
OUpKagHUTEe PUTMM, Ype3 CUTHaJIM OT XpaHara,
KaKTO ¥ 4pe3 IUIOTO pa3HooOpasyme OT BBHHIIHM
ctrmysn. ChIIBPTCTBAIINTE eNVUTeHeTYHY IIPOMeHN
ca HecTaOWIHN ¥ 00paTMI B eXeTHEeBMEeTO: Te ca
3aIBIDKMTEITHO CIy4JavHY U BOIAT A0 BB3HMKBAHETO
Ha “IMpKameH XpaHWUTeIIeH  enmdeHOTuII .
Hesasrcnmo oT TOBa, enmMreHeTMYHNUTE IIPOMEHN He
BMHary ca obpatimu. JlokasaHo e, 4e ¢ Bb3pacTTa ce
HaTpynBaT CJIydarHWU CTOXaCTUYHN TPeIIKu B
MmeTmimpanero Ha JIHK, karo XxumomerwivpaHe,
CBBbP3aHM C HWMCKM HMBa Ha OCHOBHMS JOHOP Ha
MeTWIOBM TIpynu, S-ageHO3MJIMeTHOHMHa. e
BEPOSATHO Cca OTTOBOPHU 3a MO-TOJIIMaTa YecToTa Ha
MeTaOOIMTHIUS CHHIPOM IHPM XOpa B HaIlperHala
Bp3pact®. OcBeH ToBa MeTabOIM3MBT Ha
MeTMJIOBUTE TPyIy MO)XKe Jla Objie IOBJIMSAH OT
XpaHWUTeTHWS PeXMM, TeJIeCHOTO Terjio U (pakTopu
Ha cpemaTa, KOeTO BOAWM OO  CIydYalHO
xunomerwivpade Ha JAHK npm mnanweHTtn c
nmabet ) XurioMeTymvipaHe B reHOMa ce HabJ1ojiaBa
He caMO IpY 3/I0KaueCcTBEeHM 3a00JIsBaHNs, HO CHIIO
VW IIpY HaIpegHa/IVl aTepOCKIIePOTUYHM JIe3VAN.
Hosn mscieisanms opyt MUIIKM 4CHO IIOKa3BaT, de
OTKJIOHEHV: B eNUIeHeTUMYHOTO yHacjledsBaHe
Morar gHa ce HaOJrogaBaT IIpM TeHETUYHO
IIpeapasnojIokKeH KbM aTepocKiiepo3a MUK
JlocTa  IIpeflW IosBaTa Ha  XMUCTOJIOTUYHO
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yCTaHOBMMM BacKysiapHm Jjiesun. OcBeH ToBa Te3N
IIpOMEeHM MoraT ja ObJaT HpeawusBUKaHW U OT
aTeporeHeTV4eH XpaHUTeJIeH PeXXyM PV MUIIKN 1
Xopa(ll)

YcranoseHo e, uWe KakTO M IHpPU PpPaKOBUTe
3ab0JIsIBaHs, XUIIePMeTWIVIPAHeTO Ha OlpefIesieHn
MecTa Bb3HMKBA 1 IIpU apTepockiieposaTa. I'eHbT 3a
ecTporeHosusi perentop-ajicdpa (ER-a) ce meTusmpa
B IIO-TOJIsIMA CTeIleH IIPM aTepOMM, OTKOJIKOTO IIpM
HOpMaJIHa aopTa M B ITIaJKOMYCKYJIHM KIIETKW VIH-
BUTPO MO BpeMe Ha (PeHOTUITHO MpeBKIouBaHe ) B
pesyiTar Ha 0bp30 pasmmpsBalli ce M3CIeqBaHVs,
paHHUTE eNMreHeTMYHY IIPOMEeHN ca OIMCaHW Ipu
aTepoCKJIepo3a, XVMBOTHU C XPaHUTEJIEH PeXNM,

OoraT Ha Ma3HVHM, adeT THII-2 1 ¢ Bb3pacrtra '™ ™

Bbopekn TOBa, enmreHeTMUYHUTE WM3MeHEHUS B
OCHOBaTa Ha TIpaHWYHM IICUXO-COMATUUHU WU
€HJIOKPMHHM 3a0o0JIsBaHMS, KaTO MeTaOOIMTHMS
CHUHIIPOM HaIIpuMep, Bce ollle He ca M3CJIeBaHW U
OIMCAaHWMEeTO Ha eNuUreHeTUYHUTe edeKTu IIpu
PpasJIMYHU YCIIOBUS Y Bb3PpacTOBY PO eJlBa cera
3amouBa. B pesynTaT Ha ompepersHe IIOCIIe-
JIOBATeJTHOCTTa Ha YOBEIIKMS TeHOM e Ouio
YCTaHOBEHO, Ye TPAHCIO30HM, KOUTO ChCTaBJISBAT
okoy10 35-40% OT reHOMa, Ce HaMMpaT B OKOJIO 4% OT
yvoBerkuTe reHu'**. bu Owio mHTEepecHO mHa ce
JIOKake JajIii Te3) TeHM ydacTBaT B KOHTpOJia Ha
eHeprumHata xoMeocrasza. C M3KIOUeHMe Ha KbC
mepnort Ha o01rio geMeTnpate Ha [JIHK B paraMTe
eTamy Ha eMOpPMOHa/IHOTO PpasBUTHME IIPU
Oo3amHMINTe, TPAHCIO30HUTE HOPMAIIHO Ce
HOOIbPXaT HeaKTUBHM dYpe3 MeTWIMpaHe Ha
npomoTopHU CpG nocsieqoBaTesTHOCTH.

Cunra ce, Ue peTpaHCIIO30HUTe Ce TOMTbPXaT B
IIpeIMMHO MeTWIVPAaHO CBbCTOSIHME, 3a Ja ce
NIPeIOTBPATAT, PETPAHCIIO30HHW CBHOUTMS, KOUTO
MOraT Jla CTaHaT IPVYMHA 3a BPEIHM MyTalVV U
KaHIleporeHes3a. BbIpexkm TOBa, HSKOM TpaHC-
1mo30HM, Kato Myt IAP (intracisternal A particle)
PpeTpaHCIO30H, KOWTO Ce W3IUTh3Ba OT TOBa
eIMTeHeTNYHO 3arylyInaBaHe, MOXe na
uHTepdepupa ¢ eKCIpecyaTa Ha ChCeHU TeHU II0
pasnuyHM HaumHW. JlOo TO3M MOMEHT He ca
IIpe7ICTaBeHy IIPVIMEPV 3a YOBEITKYM TPaHCIIO30MHI
esleMeHTH, IooOHM Ha IAP mocienoBarestHoCTHTE,
KOUTO Jla ca B CBCTOSHME Ja YyCTOST Ha
ZleMeTwIpaHe 10 BpeMe Ha IpeVMITIaHTallMsATa, HO
Te3 BB3MOXHOCTM ca IpefMeT Ha aKTUBHU
VI3CTIeIBaHMSL.

KakBuTo 1 J1a ca reHnTe MM TOCIIeIOBATETHOCTUTE,
KOWTO ydYacTBaT B EHMIeHEeTMYHOTO KOAupaHe,
TAXHOTO IIPENM3HO pasiidpoBaHe Ou1 JOIPUHECIIO
Zla ce OIleHM IOTeHIMaTTHATa O0paTMMOCT Ha
JlajleHaTa eNureHeTMYHa IIpoMsHa. BemHbX ciien
KaTo Obaar pasrafaHym crenududHuTe MOJIeNIN,
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OTrOBapAIIM Ha “IIpoMeHyMB” 11 “3aKmodeH” cTaTyc,
Te Owmxa OwiM W3IIOJI3BaeMM W W3KIIIOUMTEIHO
[IOJIe3HM  IIPU  AMArHOCTUYHO-IIPOTHOCTUYHU
Metormm. Te MoraT [1a ce IIpeBbpHAT B HOB O0EKT 3a
Ch3jaBaHe Ha MeTUYHU Ppexumu u dapma-
KOJIOTMYHV CpefCTBa 3a IIpefoTBpaTsBaHe WIN
HpeOHOHﬂBaHe 3arnymaBaHeTo AKTVMBHOCTTAa Ha
OIIperiesieHN TeHM, KOUTO B KOHKPEeTHV KIMHUYHU
CquaT/I ca CB'bp3aHT/I C He‘{yBCTBT/ITEHHOCT KBM
JIedeHve.
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PETYJIALVISI HA UMIINTAHTAIIVAITA
M BMOMAPKEPU 3A OIIPENEITSIHE HA MATOUHATA PELEIITUBHOCT

. I'ynenosa, I'. Hukorsos
MII “PenpobuoMed” OO/, Cogpus

REGULATION OF IMPLANTATION
AND BIOMARKERS FOR ENDOMETRIAL RECEPTIVENESS

D. Gulenova, G. Nikolov
MC “ReproBioMed” Ltd, Sofia

Pestome: IIpu 37% om umncpepmusnume 0Boiixu ce ycmanoBaba neobsichen cmepuiumen, koumo 6 3Hauumesna
cmenen BeposmHo ce 0vaxu HA npobaemu ¢ umnianmayuama. ToBa e ocobeno 6aau0HL NP XKeHU C peKypeHiTeH
neycnex caed APT. Ilpes nociednomo Oecemuiemue peduya eHoomempuainu Ouomapxepu 0abam uHpopmayus 3a
eBenmyasnu depexmu 8 npoyeca Ha umnianmayus. Vsmexoy no-Baxuume Moxem 0a crioMeHem - CepoudHume u
nenmuoHuIme XOpMoH, MeMOPAHHO cBop3anume Npomeun U Myyunu, CeKkpeyuoHHU Npomeury, pacmexHu (axmopu
U YUMOKUHU, CPYKIMYPHUIE NPOMEHU U MATHOUHUA KpsBomok Ha Hubo endomempuym u opyeu. Ipu Bcuuku cayuau,
usnoasbanemo Ha makuba mapkepu Ou coMo2HAaA0 34 pa3eadabare MexanusMa HA UMNAAHMAYUA, 30 Oueperyupare
HA JKeHume ¢ noBuuLeH PUcK 0m Heycrneuna eMopUoHaIHA UMNAGHIMAYUA, 30 Usciedbane ehukacHocmma Ha pasAuyHu
Memoou 34 AeueHue Ha UHGepMUAUTIema, a csuy0 U 3a paséumuemo Ha HOBu U No-Cu2ypHU Memooy HA KOHMpAayenyis,
HACOYEHU KoM eHOOMEMPUAIHANA peuenimubHocn.

Abstract: In 37% of all couples with difficulties to conceive unexplained infertility is assumed, in many cases due to
implantation compromise, especially in women with recurrent ART failure. Information from a variety of endometrial
receptivity biomarkers has been available in the past decade. The most important markers are - steroid and peptide
hormones, membrane attached proteins and mucines, secreted proteins, growth factors and cytokines, endometrial
structural transformations and blood-flow etc. In any case, the usage of such biomarkers can help the process of
understanding the mechanism of implantation, discrimination of women with high risk for compromised implantation,
testing the efficacy of different methods for treatment, as well as the development of new methods for endometrial
receptivity contraception.

BwBedenue neOarn. Hapimsanero Ha eHIOMETPUAIIHUTE

Bprpexkn Hampermpka B obiacTra Ha ChbBpeMeHHATa
PelpoIyKTUBHA MeWIIVHA, V3HEHa/BaIlo TOJIsIM
Opom HBOVIKM IIO CBeTa WMaT IIpo0JIeMM CbC
3abpeMeHsIBaHETO WIN C M3HOCBAaHETO Ha IUIOAA,
KaTo IPUYMHWTE 3a TOBa MoOTaT ja ObaaT oT
PasJINIHO eCTeCTBO.

VnuonaTuaHusT MHPepTWINTET e AuarHosa MIpu
noseue OT 37% OT ABOVIKMTE, KaTO IIPM YaCT OT TSIX
IIHec TIpo0sIeMbT ce 00sCHSBa ¢ AedeKT B IIpolieca
Ha MMIUIaHTAaIIVS 1 HaMaJIeHaTa VJIN ITh/THATA JIMIICa
Ha MaTo4Ha PeIeNTUBHOCT, Helllo, KOeTO € YecTo
CpelllaHO IIPM JKeHW, IIpeTbpIlejli IOPesHO
HeyCIIeITHO VH BUTPO OIUIOXKIIaHe.

Vsacnensanero Ha eM6pVIOHaJIHaTa VIMIDUIaHTaIIVIsA

nIedeKTuTe Ha MaTOYHATa PeIeNTUBHOCT ca 00JIacT
Ha OBp30 pasBuTHE U CBIEBPEeMEHHO Ha TrOJIeMN
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6T/IOMapKepVI KaTo MeToa 3a wm3cjleaBaHe Ha
€BEeHTYyaJIHUTe HquEKTT/I B UMIUIaHTaluATa, €
CeprosHa CTBIIKa Hampen B obsracTTa Ha
PENIPOAYKTVMBHaTa MeAUIIVHA. V3nosn3BaneTro Ha
TaKMBa MapKepu Ou cromMorHasio 3a pasragaBaHe
MeXaHM3Ma Ha VIMIUIaHTalusd, 3a JIT/ICPEPEHLH/IpaHe
Ha JKeHuTe C IIOBUIIIeH PUCK OT HeyCIIelllHa
EM6pT/IOHaJ'IHa MIDUIaHTalIMsA, 3a  M3cJiegBaHe
eCpVIKaCHOCTTa Ha pas/IMYHu MeTOV 3a JIeUeHlVe Ha
T/IH(i)epTT/IHT/ITETa, a CbIIO M 3a Pa3sBUTMETO Ha HOBI M
IIO-CUTYPHM METOAV Ha KOHTpalleIlliysi, HaCO4YeHM
KBbM eHIOMETprajIHaTa PEEeNITBHOCT.

Umnaanmanyus

EmOpuonanHaTa wMMIDIaHTaOMsS € IIpolleC, IIPH
KOWVITO eMOPVMOHBT Ce OPMEHTHpPA 1 IPUKPEIBa KbM
MaTO4YHaTa JIurabuiia, KaTo B IIOC/IeACTBIE
VHBa3Mpa. 3a OCBIIECTBSIBAHETO My € HeOoOXOmMMO
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la ca HaIuile: peLenTUuBeH eHIOMeTPUyM,
yHKITMOHAIHO HOpMaJsleH OJIacTOLVICT 1 afileKBaTHa
KOMYHMKAITVS MEXIY TSIX.

EHnoMeTpuyMBT e yHUMKaJIeH II0 CTPYKTypa u
dyHKUIMM M e emHA OT TBKAHUTE, KBM KOWUTO
eMOPUOHBT He OM ce NPUKPEemWwI M ChOTBETHO
VIMIDIQHTVIPaJl, OCBEH B MHOI'O KPaTKMs IIePUOL OT
BpeMe Ha T. Hap. “MMIUIaHTallMOHEH Ipo3opel;” B
nHuTe 20-24 oT MeceuHMs IUKBI' 3a II'bPBU HBT
TO3U TepMMH e n3nonsBaH oT Finn 1 Martin (1974).

Otr HampaseHO W3cCilefIBaHe BBPXY MaIlMEHTKU e
yCTaHOBEHO, Ye IIpMKpereHM KbM MaTOYHaTa
JIUTaBUIla eMOPMOHM ca OTKPUTU IIPU JKEeHU,
HaMMpally ce B ceKpeTopHa (pasa Ha meH 217 wm
noBeye OT LVIKbJIA, JOKATO B MaTepuaIl II0JIy4eH! B
ro-paHHM eTaru (207 IeH WM TT0-paHo) ca OTKPUTH
eMOpVOHM, BCe OIlle IUIyBalll B MaTOYHATa KyXVHa
win BB QDayonmeBuTe TPBOM; CIIeIOBATEIIHO
VIMIDIaHTalMsATa HacThIBa Ha 57 - 67 IeH OT pa3Bu-
TeTro Ha emOpmoHa. [lpm oBommTHA mOHAMS
eMOpuroHN, TpaHcdepmpanu Ha 27- 3% geH OT
pasButnero cu u npenmu 2077 eH OT oByJIallMsTa
ITaBaT Ha-BMCOKM HMBa Ha MMIDIAHTALII )

I[Ipy KOMyHMKammsiTa MEXOIy 0JacToimcTa wu
Mav4MHMS ~ eHIOMeTPUYyM ydacTBaT  peduiia
MaKpOMOJIEKYJIV - XOPMOHW, IIUTOKWHM, WHTET-
PVIHV, €H3VMU U IOp.; CJleBa [1a € HaInie JUpeKTeH
KOHTaKT Mexay enmomerpuanaus ermren (EE) u
tpodpextonepmara (TE), xaTto mpe3 mHBa3MOHHVA
epron eMOproHaTHMIT TPodoOIacT mpeMuHaBa
mpe3 OasasHaTa MeMOpaHa, eHIOMeTpMasIHaTa
CTpOMa M IOCTHUra [0 MATOUYHWUTE KPBBOHOCHU
CBJIOBe.

[TepBMAT ONMT 3a OLEHKA Ha €HIOMeTpUaIHWS
KallallTeT 3a  WMMIUIAaHTAlMS Cce OCHOBaBa Ha
XVICTOJIOTMYHIATE IIPOMEH 110 BpeMe Ha OTJIeJIHITe
¢asu oT pasBUTMETO Ha JIMTaBUIaTa O3HAYEHV KaTO
“endometrial dating”, KomTO HOBeMe JO OTKPMBAHETO
Ha T. Hap. HEJOCTaThUYHOCT B JIyTeaJiHaTa dasa
(LPD). Awarsoctmimpanero Ha LPD rosopm 3a
HaJlnuye Ha XeTepOreHHM YCJIOBUS, KOWTO ca
CBBp3aHM C CcyOdepTmwiIuTeT 1 Cce CMATa dUe ca
pe3yJITaT oT Hea/leKBaTHA XOpPMOHaJIHA CTVMYJIAIlys
wiu egHoMmeTpuaseH otrosop. Tesm Bce omre
CIIOPHW YCJIOBMS YECTO Ce OTKpMBAT IIPV JIBOVIKM C
MHMepTIUTET, KATO MOXe Ja ce CMeTHe, Ye Te ca
Hay-yecTaTa IPVUMHA 3a IOBTapsllla ce 3aryda Ha
OpemeHHOCTTA.

Xopmonaana peeyrayua Ha UMNAAHMAUUANA

MartouHaTta JAurasuila e cHelMaaW3UpaHa,
XOPMOHAJIHO peryjipaHa ThKaH, KOSTO PV YoBeKa
W OpuMaTuUTe Ipe3 Io-TojggMaTra dacT OT
MEeHCTpPYyaIH KB € Heaaxe3BHa 3a eMOPVIOHL.
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PasBuTtmero Ha HemHaTa PeUENTUMBHOCT ce
HaIIpaBJjIsiBa OT OBapUaIHUTE CTEePOVIIN - €CTPagoIl
VI IIPOreCcTepPOH, KaTo €HIOMeTPUYMBT HpeThbpIisaBa
3HAYMMM IIPOMEHM OT HpoJdepaTyBHaATa KbM
ceKpeTopHara ¢rasza Ha IMKBIIa.

EcTpamyorsT e MUTOTeHeH XOpMOH, KOWTO BOMM J10
nponmdepalns Ha eHoMeTpuyMa M eKCIIpecus Ha
pasIMYHM IPOTeMHNM, B TOBa YMCIO pelenTopu 3a
ectpanguon wu mporecrepor. Ciieq  oBysanusd
IIPOTeCTPOHBT TpaHcoOpMIUpa eHAoMeTpuyMa B
ceKpeTopHa pasa, KOATO CIIYXKM 3a M3XpaHBaHETO Ha
PpaHHMs OJIaCTOILIMCT 11 TO IIOATOTBA 3a IIPUKpeIlBaHe
Y uMIUlaHTanus. JlymMuHamHUSA eHgoMeTpuasieH
ermren (LEE) ce mpeBpbilia B pelieNTMBEH OCHOBHO
HopagyM HaJIW4MeTo Ha IIPOrecTepoH  ciief,
nopxopsao  17B-ecTpanguoiiHo  MHUIIMMUpaHe .
YcTaroBeHO e, We mpwlaraHeTO Ha IIPOTeCTEpPOHOB
aHTaroHuct win E2 aHTucepyM mo Bpeme Ha
OpeAVMIUIaHTallMOHHWSA  Iepuof,  BOAU [0
HapylllaBaHe Ha eHJoMeTpua/lHaTa PeLeNTUBHOCT
IIpV IpUIMaTHTe.

Tasu TparcdopManms e cBbp3aHa C peryaMpaHa
eKCIIpecys Ha CHeIMUIHN FeHr, KOUTO clioMarar
WIM JIMMWUTVIpaT CIOCOOHOCTTa Ha OracTommcTa 1
pecriekTBHO TpodobiacTa /1a ce WMMIUIAHTMpa B
MaTodHaTa JIMTaBuIla. MHOro OT IPOAYKTUTe Ha
Te3) TeHWM B3aMMOJENCTBAT C KOMIUIeMeHTapHMU
eMOproHanHM  OenThimt. OOMMAT TeHeTUUeH
npodwl, TIoJIydeH CJIef] M3I0JI3BaHeTO Ha MeTOIMKa
C BVCOKO-IUTBTHOCTHV OJIUTOHYKITEOTVUIHW YWIIOBE
IOKa3Ba ydacTueTo Ha 323 pasinyHM reHa ¢ Ham-
MaJIKO JBycTerieHHa “up regulation” wu 370 rena c
Hal-MajIko jBycreneHHa “down regulation”,
IIposBABAIM aKTMBHOCT OT paHHa IO CpemHa
JIyTeasiHa (pasa 1 cxorieH Opovi TeHN, eKCcIIpecrpaliyn
ce MeXxay mponmdepaTBHa 1 ceKpeTopHara dasa
Ha eHJioMeTpuyMa °.

Creponnre ca criocoOHM Ha camMoperyJamys upes
AOpeHuTe Cu  pellenTopu, KaTto E2 pfevicTsa
IOCPEeJICTBOM [IBa eCTpOoreHoBm perenTtopa - ER n
ER, a mporecrepoHa 4pe3 IIpOreTepoOHOB peLieriTop
(PR). ER u PR mposiBsiBaT MakcMMasIHa eKCIIpechs B
enmTesla ¥ CTpoMara IIO BpeMe Ha KbCHaTa
npormdepaTBHa 1 paHHaTa ceKpeTopHa dpasa ', U
crpoMaTta M enmuTena ekcrnpecupar PR, karo E2
vHAyIMpa usssata Ha PR B cTpoMara v KjleTKuTe Ha
JIe3VCTHSL eluTell U pedyumpa msssara Ha PR B
mymuHaiHUA enmren'”. ER e cwiHO ekcripecupaH B
LEE, a ER e momynarop Ha ER -nocpencrsenara
reHHa TpaHCKpPUIILMSA W € OTTOBOpeH 3a
ceslekTMBHaTa JayHperyianyus Ha PR B LEE. Tosmu
MexXaHW3bM, 4pe3 KOWTO IIPOrecCTepPOHOBVS CUTHAJI
ce “mskimouBa”’ Moxe ma Obae pasmiefmaH KarTo
camMoperyjanys 3a 3aBbpllBaHe Ha peLeNTUBHWS
cTaryc.
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EMOpuoHBT OT CBOSL CTpaHa MMa 3HadyeHUe B
VIHIYIMpPaHeTO Ha PelenTMBHMUS CTaTyC - PO,
KOSTO € IIeMOHCTpVpaHa IIPY HEeYOBEKOIIOHOOHMTe
npumary. Perynamyara Ha Te3M B3aVIMHO VHTep-
aKTVMBHM MEeXaHM3MW Ce W3BbpIIBa €HIOKPMHHO
(4pe3 ITOCpeTHMYECTBOTO Ha XOPMOHM) M Iapa-
KPVHHO/ aBTOKPVHHO (ITOCPe/ICTBOM eMOp1OHa).

Buomapkepu na endomempuainama peyenmubrocm
B mpoyusane Ha Wilcox et al. ce ycraHoBsiBa, ue 84 %
oT OpeMeHHOCTMTEe HACTHIIBAT C MMIUIAHTAIMS Ha
neH 877 - 97 or siyTeanHaTa dasa M MMIDIaHTMPaHe
V3BBH TO3M “IIpo3oper]” e CBbP3aHO C IIOBUIIIEH PYUCK
oT abopt®. PesynraTMTe OT Te3M W3CIIeIBAHMA
nedrHMpAT T. Hap. Bpeme HA UMNAAHMAYUSA, KOETO
W3HEHAJBaIO0 TOYHO CBHBIIAJa C eKCcIpecusTa Ha
TOJIIMO pa3HoOOpasme OT MapKepy Ha MaTOYHaTa
PelenTrBHOCT.

Cmmcpka ¢ OTKPUTHTe Hocera OmoMapkepu Ha
MaTOYHaTa pellelTVBHOCT Ce yBelIdyaBa 3HauTeHO
KaTo Brawouba  UMYHOXUCTIOXUMUYHU  MAPKepl,
YAMpacmpyKmypHu KOMNOHEHM U CEPYMHU NPOmeUHU.
Bcekm OT emmH OT TSX MMa CTPOIO CIIELMPVUUIHO
BpeMe Ha eKcIpecwsi, KOeTO e CBBbP3aHO C
“VIMIDIaHTaIMOHHMS TIpo3opelr” . [lokaTo Mapkepu
Karo KaiuroHuHa u “leukemia inhibitory factor”
(LIF) ce OposIBSABAT €/IHOBPEeMeHHO €
“MMIUIaHTalUMOHHMS IIpo3oper;’, OpyrM wMaT
XapakTepHaTa OCOOEHOCT Ha ce eKCIpecupar B
oOpaTHa 3aBMCHMOCT C IIepyofa Ha MaKCyMaJlHa
MaTo4YHa PelelTUBHOCT (elIUTeJIHNS eCTPOreHeH
pettenitop o (ERo), mporecrepoHOBMS pelienTop
(PR), ¢daxTopa Ha eHAOMETPUAIHOTO KbpPBEHE
(ebal/LEFTY-A) u Tertomepasara.

Buomapxepuine mozam 0a ce nodpasdesam HA
crednume Kamezopuu:

*  CrepoviiHV M IEOTUIHV XOPMOHU
IIporecrepoHBT € TIJaBHUS CTepPOWUIEeH
XOpPMOH Ha OpeMeHHOCTTa, IPOAYKT Ha
XKBJITOTO TsUT0 (corpus luteum), dpopmmpario
ce cien osyinamusTa. [Ipomymmpanero Ha
IIpOTecTepoH 3aIloyBa CJIef], JIOCTUraHe Ha MK
Ha sayTemHmsupamms  xopmon  (LH).
[ToBuieHnTe HMBA Ha IIpOrecTepoHa B
cepyMa ca OTTOBOPHM 3a 3acvIeHaTa CeKperins
Ha IIpOreCcTUH-VHIYIVPaHV IIPOTEVHN, KOUTO
medmHMpaT Tpexoma OT HpoimdepaTrnBeH
KBbM CeKpeTopeH €HIIOMEeTPUYM.
ITporecrepoHBT € MOmpPOOHO M3ydaBaH KaTo
MapKep 3a AuartHoctuipasne Ha LPD - emna
OT OCHOBHUTe NpUYMHU  (3aedHO C
reHeTYHNUTe aHOMajlnyu B eMOpMoHa wu
aHTU(OCHOMMIMTHMS CUHAPOM) 3a
pekypeHTHa 3aryba Ha OpeMeHHOCT W©
nHbepTwMTeT. B WIMHMYHATA NPaKTUKa, B
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aryyaure Ha LPD, ce mpwiara T.Hap. 4ymeaina
noddpekka ¢  pemwiia  Iperaparu -
crumynupamm xbiaTotro Tio (HCG ¢
ypUHapeH I PeKOMOVHAHTeH IIPOV3XOL)
VWIM C TecTareHHO [IeViCTBMe (IIPOrecTepoH,
IOVIPOreCTepPOH U 1IP.).

* MeMOpaHHO CBbp3aHM IPOTEVHM VI MYIIVMH
MyuusnuTe NOpUHAIEXAT KbM TOJISIMOTO
CEMEVICTBO  Ha  KJIeTBYHO-a/IXe€3VBHUTE
MOJIEKYJIV, KOUTO ca Ho0pe mM3ydeHWM Hpn
eMOpVOHNTEe, €HIOMeTPUaHUs eInuTesl U
CTpoMaTa IIpe3 MeHCTPya/lHWS IIMKBI ¥ II0
BpeMe Ha OpeMeHHOcTTa. TO3M KIIac Ha
KIeThbuHO anxe3mBHU Mostekym (CAMs) ce
CBCTOAT OT XETEPOIVIMEPHV IBOVIKY ITEIITUINA,
OpuTeXapamy o M B cyOenmHMIM. 3aemHO
MHTaKTHUTEe dopMM Ha  MeMOpaHHO
CBBp3aHUTE peltenTopm pasmos3HaBar
pasIMYHM eKcTpareyJapHy MOJIEKYJIM Ha
MaTpHMKca ¥ TOIsIMO pasHooOpasve OT Apyru
KJIeThUHO azxe3vBHM Mostekysm (CAMs).

OT rojgsiM WMHTepec e W3MOJI3BaHETO Ha
I/IHTerpI/IHI/ITe 3a yCTaHOBSIBaHe Ha MaTO4YHAaTa
pelenTrBHOCT, KaKTO ¥ TSAXHOTO ydacTue B
IpolleciTe Ha OIUIOXKaHe M MMIUIaHTays ")
EH)Z[OMEprVIM’bT € aKTMBHOTO MJCTO Ha
MHTerpyHOBaTa eKkcrpecus. Harm-manako Tpu
eNMTEeIH MHTEerprHa HPeThpIIsiBaT IIPOMEHN
B eKCITpecysTa CV [0 BpeMe Ha MeHCTpyasIHUs
IUKBII.

Ecknpecuara #Ha avB3 (BUTPOHEKTMHOBIII
pettenitop), o1l (KosareHOBMS peLIENTOp) M
04B1 (bmbpOoHEeKTMHOBMS perienTop) ChBIIaga
C BpeMeTO Ha MaKCHMaJIHa MaTo4dHa
penenTuBHOCT. PasnosioxenneTo Ha avB3 Ha
anyKaJIHMs II0JII0C Ha JIyMMHAIHUA eIATel
IpezIioyiara pojisita My Ha Te3V MHTETPUHU B
ObPBOHAYAIHOTO B3aMMOEVICTBIe MeXIy
eMOpmoOHa 1 eHIoMeTpuyMa.

e CekpelLtOHHN IpOTEeUHU,
daxTOpU 1 IUTOKMHA
EnvH oT mppBUTe M3yYeHW eHIOMeTpUasIHM
IpOoTeMHM e IUlalleHTapHMd IIpoTeuH 14
(PP14), m©HapeueH oIme IJIMKOOEJIVH .
CepyMHMST TIMKOAEIMH € HaMajleH IIpu
xenn ¢ LPD wu mnoHgkora Hmpu >XeHU C
IocjlefioBaTesIHa 3aryba Ha OpeMeHHOCTTa.

pacTexxHuU

HsK0IKO IMTOKMHA M pecTeXXHM ¢aKTopa (BKIL
LIF, xermapuH-cBbp3Balius eluaepMaleH pacTeXXeH
daxrop (HB-EGF) m ppyrm ce mposBsBar B
eHloMeTpMyMa IIO BpeMe Ha WIM MaJIKO IIpen
PpellenTMBHMS IIepVof, TP JKeHaTa, T.e. MOTaT Ja ce
M3I0JI3BaT KaToO II0JIe3HV MapKepu 3a pellenTHBeH
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eggoMerpuyM. LIF e oT OCHOBHO 3HaueHMe 3a
Tlelyiy ansanysiTa Ha KJIeTK/Te Ha eHoMeTpiyMa,
KaTo ce OTKpMBa B HaMaJIeHO KOJIMYeCTBO IIPU KeH!
¢ nadepmmrer. HB-EGF nomobpsiBa passuTnero Ha
UOBEIIKNTe eMOPMOHNUTe B YCIIOBUS i1 vitro ¥ MOXe
7la ce pasriieXxja KaTo IlapakpyuHeH ¢dakTop Ha
eH7loMeTpuaIHaTa peryJslalius.

XeMOKMHMTe (XeMOaTpaKTaHTHM IIUTOKMHM) ca
CeMerCTBO MOJIMIIeNTHU/IVN C MOJIeKyJIHa Maca oT 8-12
kDa, mpusnmyariy crienndyaHy JIEBKOLIUTI Ype3
CBBp3BaHE KBM PpelenTopM Ha KIeThbYHATa
IIOBBPXHOCT. B pernpomykTrBHaTa Oumosorms Tesu
MOJIEKYJIVI y9acTBaT B eCTeCTBEHWTe IIPOLIeCy], KaTo
OBYJIaI[Vsl, MEHCTPYaLVsl, MMIUIAHTALIVS, paXkIaHe 1
B TIATOJIOTMYHM IIPOIeCH, KaTo IIpeXXIeBpeMeHHO
paxpgaHe, WH@PEKINS C YOBEIIKMS WMYHO-
nedunuren supyc (HIV), empgomerpuosa wu
oBapMaJIeH XUIIePCTUMYJIalioHeH cuHapoM. [lo
BpeMe Ha VIMIUIAaHTAI[MSITa JIEBKOIIMTITE MHBA3VIPaT
eHzioMeTpuyMa. Peryarmsara B MaTOYHaTa ThKaH 110
BpeMe Ha TO3M IIPOIIeC Ce M3BBPIIBA OT MAaTOUHITE
eIUTeJIHV KJIETKM, KOMTO OCBOOOXKIaBaT XeMOKIMHU B
TOYHO OIIpefieJIeHN  MOMEHTU. XeMOKWHUTe
BB3IEVICTBAT BBPXy OIpellejleHa Trpyla OT
JIEBKOIINTY, KOWTO OT CBOSI CTpaHa OCBOOOXKIaBaT
Habop oOT TmporeasM W MeOMATOPU, KOWUTO
TofTIoMaraT eMOpMoHaTHaTa MHBa3N. XeMOKHITE
VI TEXHWUTe PeLeNTOpU Ce PaslIesIsT Ha HIKOJIKO
cemMericTBa B 3aBUCUMOCT OT CTPYKTYpPHU U
TeHeTUYHV 0COOEeHOCTH.

JlenTiHa e HeINIMKO3WIMpPAaH IIOJIMIIENTHL, C
MorteKyiHa Maca 16 kDa, xomTo e oTkpuT mipe3 1994
r.oT Zhang u cerpygauin. Toit e IpomyKT Ha “reHa
Ha HagHOpMeHOTO Tersio” - Obesity gene (OG) u
OTHAYaJI0 Ce e CMsATajo, 4Ye ce ceKpeTupa OT
MacTHaTa TbKaH. HagHOpMeHOTO Teryio e emHa OT
IIPeIIOCTaBKMUTe 3a MHQEePTUINTET, II0Ka3Ballo
BpBb3Ka MeXIy HaTpyIBaHETO Ha MacTHa TbKaH U
penpoayKTmBHaTa cuctema. Harmocempk ce oOpbia
IIO-CHeIaJITHO BHMMaHIMe Ha Bpb3KaTa MeXIy
Bricokara crovHocT Ha BMI (body mass index) u
HMCKaTa yCIIeBaeMOCT Ha 3a0peMeHsBaHe IIpU VH
Butpo omioxgane (IVF), xepM koero wmmMmar
OTHOIIIEHVE eHJoMeTpHuaHaTa pPeIeNTUBHOCT U
mporieca MMIUIAHTAIME. la3y ceKpelys e IIPsIKO
CBbp3aHa C KOHCyMaIlydTa Ha XpaHa, eHeprUiTHIA
Oajtanc m TesjlecHOTO Terno. Hackopo cropen
HalIpaBeHV IPOYYBaHW: ce 3aKiIiodaBa, Je JIeITVHA
Wrpae ChIIeCTBeHa poJisi B peryjanuara Ha
PeNpOnyKTIVBHOCTTA.

Hpyeu buomapkepu 3a mamounama peyenmubrocm

- Homeobox genes (HOXA-10, HOXA-11) ca

OCHOBHW PeryJIaTOPHM T'eHV, KOHTPOIVIPaII
Apyrv paKTOPW, BaXKHM 3a MMIUIAHTAIIVSTA.
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- En3sumBT nmukiio-okcureHasa-2 (COX-2) e

daxrop, vMarry OTHOIIIEHVIE KBM
IIpocTaryaHAMHOBaTa CMHTe3a.
- “Eph-ephrin” cucremata Ha TUPO3UH-

KMHa3HUSL PelenTop ChIIO MMa OTHOIIeHMe
KBM WMIUIaHTamugTa. Te3u  MOJIeKyJm
peryaupar  KjieTbYHaTa  MwWrpanus U
aHrmorenesara. Eph-Al pererrropa smmricsa 1o
BpeMe Ha cTafum 8-KJIeTKU U CTajluil MOpyJia,
HO ce eKcIIpecpa Ha IIOBBPXHOCTTa Ha
Osracroncra.

ITomenyuainu cmpyxmypnu mapxepu Ha
peyenmubuocmma

3a pma nOpupoOme  penenTuseH
nyMuHanHMS ~eHnoMmeTpuaneH emnwmten  (LEE)
OpeThpIgBa CTPYKTYPHM ¥ (PYHKIVMOHAIIHNI
npoMeHn. MopdoorniHnTe IIpOMeHN BKIIOYBAT
MommdmKauuyu B IUla3MeHaTa MeMOpaHa u
nmrockesera )

denoTHII,

IImHOomoguTe IIpeaCTaBIdgBaT YIITPACTPYKTypHA
XxapakTepHa OCODeHOCT Ha eHJOMeTpuyMa B
cpemHara pasa OT IMKBIIa M ca Oerer 3a
eHZloMeTpHraHa perenTrBHOCT ™ '’ OnmcaHu ca 3a
mepBu IeT 0T Psychoyos & Mandon u ca naii-go0pe
BUIVIMM npu CKaHMpalia eJIeKTpOHHAa
MMKpPOCKOTIVIA. YCTaHOBeHa e BpeMeBa 3aBVICMOCT
MeXIly IPOCTPAaHCTBEHOTO IIpOsIBJIEHMETO Ha
IMHOIIOANWTE II0 JIYMMHaJIHaTa IIOBBPXHOCT Ha
eHloMeTpuyMa pes “MIMITTaHTAIlVIOHHVIS
mposopelr” 71 HAOIIOIeHMsATa B IH BUTPO YCJIOBUS Ha
B3a/IMOOTHOIIIEHVSITa MEXITy TX U eMOproHa.

AnmkayHaTa IUla3MeHa MeMOpaHa IpuaoOuBa
BpeMeHHII afXe3VWBHM CBOWICTBA, CJIefl KaTo
HPEeTHPIN CTPYKTYPHM IIPOMEHV; IBJITUTE, THHKI 11
CUMETPUYHW MMKPOBWIN Ce IIpeBpbIIAT B
HEMpaBWIHW W CIUIECHATV IIPUAATBIN - IIPOIIEC,
HapedeH TpaHcdopMamus Ha IDla3MeHaTa
MeMOpana.  Bb3MOXHO e  IIpoMeHUTE B
OopraHW3alLMsTa Ha eluTella OT IOJISPU3UPaH B
HeNoJIsIpr3vipad (PeHOTHUII [1a ITOJTOTBS allMKaTHVIS
“mormoc” 3a T.Hap. KIeThuHa amxesus (“cell-to-cell”).
ExHo oT mpenmoriokeHmsTa 3a IIPOSIBIIEHMETO Ha
Te3V eHIOMEeTPUATHY MUKPOM3IATVHM (IIMHOIIOIN)
e, ue TAxHaTa (PYHKIIMS € CBbp3aHa ¢ abcopOupaHe
Ha HyMT/IHaHHa TEYHOCT OT MaTO4YHaTa JIMTraBMIIa.
Cropenr  gpyro mpenmnosioXkeHue posdra Ha
OVHOIIOAWUTEe € B YBellMYaBaHETO Ha WMIUIaH-
TallYIOHHATa ITOBBPXHOCT 3a eMOPVOHa Hall BCUYKI
aHTMaIXe3OHHY MoJIeKyu (kato MUS-1), xonTo ca
CBBbp3aHM C OJIOKMpaHe Ha MMIUIaHTaIVsTa.

Momudupanero Ha JIyMMHaIHaTa IIOBBPXHOCT

IIOfITIOMara B3aVIMOJIEVICTBIETO MeXKITy eMOpIOHaIIHIATe
V1 eHIOMeTPVaJIHNTe aJIXe3VIOHHV MOJIEKYJIVL.
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HOpyro SBJIEHME, V3BBPIIBAIILO ce c
IIOCPEeIHMYEeCTBOTO Ha IIPOreCTepOHa e IIPOMSIHaTa B
JecToTaTa ¥ IIOCOKAaTa Ha (PMHUTEe MaTOYHU
KOHTpaKImu. IIpy oty ¢ XKMBOTMHCKI MOIEIIN e
YCTaHOBEHO, Ye C yBelMYaBaHeTO Ha MaTOYHAaTa
KOHTPaKTWIHOCT Ce HaMa/siBa CTelleHTa Ha
uMIUtaHTpase. [Tpu yoBeka ce Habs1o/1aBa oOpaTHa
3aBVICMMOCT MeXJy HMBaTa Ha IIpOTrecTepoHa U
KOHTPAKTMJIHOCTTa, KaKTO ¥ Bpb3KaTa MEXIy
HaMaJleHaTa CTelleH Ha 3a0peMeHsBaHe W1
HOBUILIEHWTe MaTOYHM KOHTpakumum'*. UYUpes
npwiaraHeTo Ha T. Hap. “mock” TpaHcdep u
msnioyisBaero Ha 30 pl exorenHa cpema, ce
yCTaHOBSBA, 4e IIPV JIEKO IIPOTHUUAIINTe TpaHchepn
MaTOYHWUTE KOHTPAKLIMM ca He3HAYNUTeIHU WU
cpenara He Mwurpupa sHaumrerHo. [Ipu TpyngHuTe
TpaHcdepm ce HaOIMOmaBaT CUJIHM WM CIIy4aliHU
KOHTpaKIMM, KaTo TOBa IOBEXHa [0 TojIsMa
MUTpalMsl Ha cperara OT pernmoHa Ha QyHayca
(B HAKOM CITydam 110 dpasIoneBuTe TPHO).

3a ycTaHOBsBaHe Ha MaTO4YHATa PeledTUBHOCT ce
U3MOI3Ba M YJITpa3ByKoBa AMarHocTuka c Jorutep
upes3 M3MepBaHe Ha €HJAOMeTpHMaIHMUSA KPBBOTOK.
TpaHcBarnHanHaTa IIyJIcoBa Hormeposa
ynTpacoHorpadmss  IO3BOJIsABA  HEMHBA3MBHO
u3cileflBaHe Ha KpbBHaTa IIMPKYyJlallig B MaTKaTa.
YcraHoBeHO e, Ye ChIeCcTBYBaT IIPOMeHWM B
KpBBOCHAO/IsiBaHETO Ha MaTKaTa ¥ SVYHWUIIUTE IO
BpeMe Ha MeHCTpyayiHMd KB Vima pasiuans B
KpBbBOCHAO/IsiBaHETO Ha MaTKaTa Npu (PepTIIHN U
HedepTWwIHM XeHM, KaKTO ¥ TIpU >KeHU C
rocjefioBaTelIH 3arybm Ha OpemeHHOCcTTa
ChBIpOTHBIIEHNETO Ha KPhBOTOKA BEPXY CTEHUTE Ha
MaTOYHaTa apTepusi CBIIO e MpeIUKTUBeH Oesler 3a
yCIelniHa MMIUIaHTalys.

Kaunuuno snauenue na 6uomapxepuine u
endoMmempuainama peyenmubrocm
ExnomerpuanauTe MapKepu ca mobpo
TIMarHOCTUYHO CPeJICTBO 3a OlleHKa Ha MPUYMHNUTE
3a wumHpepTwanTeT M 3a oOdcHeHMe Ha
rocjieioBaTellHaTa 3aryba Ha OpeMeHHOCTH.
[MuHOTIIOAVITE HAIPUMep ca IocTa To0pe M3CIIenBaHn
IpyW OpwiaraHeTo Ha  OBapuaJHMU  XWUIep-
CTUIMYJIALIVIOHHM IIPOTOKOJIV WJIV €eCTPOreHHO-
3aMeCTUTeIHN MPOTOKOIM 3a M3C/IeflBaHe Ha TOBa
IOKOJIKO LWKIINTe, IIpW KOWUTO Ce IpwIarat
meroxgute Ha APT ca cpaBHMMM ¢ HOpMa/IHUSA
MEHCTpYaJIeH IVKBIL

LPD e miaBHa mpwymHa 3a MHQPEPTWIUTET PN
HeaZleKBaTHa IIpOrecTepoHOBa KOHIIEHTpalVM VN
HaMajleH OTTOBOP KBbM OBapuajHWUTe CTepOUIN.
MsectHo e, we LPD wd4ecro ce cBbp3Ba ¢
rocjiefjoBaTeIHN 3aryOu Ha OpeMeHHOCT U 4ecTo
IVarHOCTUIIMpaHa IIpM  JKeHM C HeoOsCHeH
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crepwmreT. Hskom oT 6GmoMapkepnTe, M3MI0I3BAHN

3a M3CjlellBaHe Ha TOBa SBJIEHWE ca MYIIMHOBU
€TIUTOIN, TIPOJIAKTIH, TIINKOIEINH BCeKI, OT KOUTO
ce pasmiexia Karo IIOTeHIIMajleH cloMararesieH
Oerter 3a mmarHOoCcTMIMIpaHe Ha LPD.

ITporecrepoHOBUTE pellenITOPM Ha e€HIOMET-
PUaJIH €NNTeI, KOMTO OOMKHOBEHO Ca ITOJIOKEeHV
Ha T.Hap. “mayHperynanmsg’ IO BpeMe Ha
VIMIDIQHTALIVMSTA, ChIIO Ca IOIXOISIIN KaTo Oerrer 3a
nuarHoctuimpane Ha LPD. YcranoseHo e, ge >xeHu ¢
“xycTosiormyHo m3ocrasaHe” wm LPD, Ham-uecrto
MMaT IIOBUIIIeHa eKCIIpecusl Ha IIPOrecTepOHOBU
penentopn (PR) 1o enmrena mpe3 wMmInIaH-
TanoHHMs I1po3opell. Tosa mosminasaHe Ha PR
eKcIpecusATa € CBbp3aHO C HaMa/lsiBaHe Ha
eKcIIpecusiTa Ha JpyrM  MapKepu  KaTo
ovB3 MHTerpuHa.

EnmoMmepmananTe MHTErpUHM ca HoOpe IIpoydeHM
KaToO MOTeHIMaJIHW MapKepu Ha MaTO4YHaTa
petiennTuBHOCT . VIMaviku mpeaswuy, mperusHaTa
eKcripecud Ha TpuTe uHTerpuHa o1f1, a4?1 n avp3
10 BpeMe Ha MeHCTPYyaJIHVs [VIKBJI MOXKe JIa ce Kaxe,
ye Te ca ajJiTepHaTVBa 3a TOYHOTO OIIpefesIsiHe Ha
OUKIIMYHNUTE IIpPOMeHN B eHpomeTpuyma. Ho camm
mo cebe cm He Morar ja OBIAT JOCTaTHYHM KaTo
TOYeH MapKep 3a oIlpeJiesigHe Ha eHJloMeTpraiHaTa
nporpecus. Ilposgsiennero Ha mHTerpmuHa ovB3 B
Imeproma Ha MMIUIaHTanms e AoObp MapKep 3a
pasBUTHETO Ha eHJOMeTpuyMa, KaTo TOW UecTo
smricsa ipy LPD 1 cBbp3aHOTO ¢ TOBa M30CTaBaHe B
pa3BuUTIETO Ha ThKaHuTe *°)

ITpu ycnemHoTo Tpetnpane Ha LPD c excsoreHHa
XOpMOHaJIHa IOAApPBXKKa Ce HOCTUra 0 Bb3CTa-
HOBsBaHe Ha eKCIIpecusTa Ha eHIOMeTpUaIHs
avp3. Vma ciay4ay, Ipy KOUTO JMICaTa Ha TO3MU
VHTeIPpMH He BOOM [0 W30CTaBaHe B XICTO-
JIOTMYHOTO pa3BuTHe. Te3r OTKIIOHeHMs ca OTKPUT
IIpW W3CIedBaHNs, HallpaBeHW IIpU IIalMeHTH C
eHIoMeTpro3a, xuapocannuHke u PCOS.

CepilecTByBaHeTO Ha mAedeKTu B MaTOdHaTa
PelenTBHOCT ce JIOIThjIBa C JJAHHW OT M3CIIefIBaHA
VI BBPXY OpPYyIU eHIOMeTpUaIHN OvoMapKepy Karo
MyHOMHUTe, pakTopa CBBbP3aH C eHOMEeTPUaTHOTO
xbpBeHe (ebaf/LEFTY-A), PP14, LIF 1 HOXA-10.

OrT roysiM MHTepec e yCTaHOBSIBaHETO Ha HpupoaaTa
Ha Te3n pedeKTy; TIXHOTO ChIIeCTBYBaHe,
pasupocTpaHeHre u edeKTu Ou H0BeJIO 0 IIo-
IOOpPOTO HMArHOCTUIIMPAHe M ChOTBETHO JIeueHNe
Ha cJIyJanTe c HeOOsSICHEeH CTEPWIINTET U PeKypeHTHa
3ary0a Ha OpeMeHHOCT, KaKTO ¥ [I0 IOJO00psABaHETO
Ha CeJIEKIIMOHHWUTE KPWUTEPUM 3a WUH BUTPO
OIUIOXKIAHE.
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Un 6umpo modea na 63aumoBpssxama emopuon-
eHOOMempuym

Ha Gasara Ha KIMHMYHOTO MH BUTPO OIUIOXKIAaHe
(IVF) e passuT Mopmesn, oOcHOBaBaml ce Ha KO-
KYJITVBaIMA Ha YOBEIIKV eMOPVMOHM, BKJIFOUNTEIHO
VI C aBTOJIOXKHV €HOMEeTPUaIHM eIMTeTH KIeTKI.

Kyntusupanero  mpopgbiDKaBa /10 CTagum
OiacTommcT,  clef KOeTO  ce  IpoBexna
eMOpmorpancdep B Markara Ha >keHara'')

EmOpmonnTe ca pesynTar OT pyTMHHA WH BUTPO
nporenypa.  ABTOJIOKHUTe  eHAOMeTpUaIHU
enMTeIHY KJIeTKM ca IIOJIydeHMU CJjlefl eH/IoMeT-
puaiHa OwuoricuMd Ha TalMeHTKaTa, Hay-4ecTo B
IIpeIXOIeH IINKbIL.

Bsoewu acnexmu

HopmanHuST, XOpPMOHAJIHO peryjaMpaH eHIo-
MeTPUyM HaIlpaB/IsiBa MOJIEKYJISIPHW IIPOLIECH, C
IIOMOIIITa, Ha KOUTO OJtacronycra ce “mHpopmupa”
3a HyXXIaTa OT CMHTe3 Ha HOB HaOOp OT MOJIEKYJI,
KOUTO Omxa KOMyHUKMpaiM edUKacHO C Hero u
Owixa JoBesIu 10 HacThIIBaHe Ha MMIDIaHTarys. [Ipu
4YoBeKa IIpeajiXxe3MBHMS 0JIaCTOIMCT W3BBHPIIIBA
T.Hap. “upregulation” Ha emgoMeTpuaTHNI
eIMTEeJIHYM  MOJIEKYJIM  KaTO  XeMOKWHOBWUTE
pelienitopu 1 JientrHa. EMOproHaIHITe MOJIEKYIIN,
OTTOBOPHM 3a Te3M €eHAOMEeTpUalHN edeKTn
VI3VICKBAT I10-3a/7bJI004YeHV OBIenty m3ciieBaHms.
TakmBa ca HyXXHM U 3a IIO-IOOPOTO M3yuaBaHe Ha
T.Hap. anxe3uBHa dasa M HapaKpUHHUS edexT,
KOWTO VMa BBPXY Te3V MOJIEKYJIV MMITIaHTVPaHeTO
Ha OJsracroiicra.

B Oppgemne oT ChIIECTBEHO  3HadeHMe IIe e
M3II0JI3BAHETO Ha HOBWM CTpaTermy, OasupaHu Ha
HaB/IV3aHETO Ha TeXHOJIOIMWUTe Ha MOJIeKyJIpHaTa
Ouosiorms, ¢ KOWUTO ce ILIeJM Ja ce W3SACHU
pasmokbcaHaTa wHQoOpManms B Tasm obacrt,
VIBIOJI3BAVIKM AMEPEeHIINaIHN XapaKTePUCTUKI 1
cDNA Muxpoumnriose.

Heobxogmmm ca, cpmo Taka, MHOTOOpPOVHM
M3CIIeIBAHMS BBPXY €HOMETPUAIIHN eNUTeTHN
KJIETBYHM JIMHUW W eHJOMeTpUalHM IIpobu 3a
pasKprBaHe Ha VepapXWMYHOCTTa B IIPOLIECHTe Ha
HuBo MRNA mpm MoJlekynmTe, ydacTBally B
Ipolleca Ha eHJoMeTpMalIHa pellenTUBHOCT. TakmBa
Obpmemy OTKpUTUS Omxa OWIM OT CBHIECTBEHO
3HAuUeHMEe 3a IIporpaMmTe II0 acUCTUpaHa
penpomyKums, KBAETO HICKaTa CTelleH Ha
VIMIUIaHTAIWS OCTaBa OCHOBeH IipoOiiem. Ore
VI3CIIeIBaHSL Ca HY KHI 3a IIO-ICHOTO pa3dupaHe Ha
MexXaHM3MWUTe Ha B3aMMHA KOMYHVIKALIVIS MEXITy
Mav9HITE VI eMOPVIOHATHIUTE KJIeTKM !
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HOBVMHM OT CBETOBHATA MPEXA
H-p I'. Huxomos
MI] “PenpobuoMed” - Cogpus

NEWS FROM THE INTERNET
Dr G. Nikolov
Medical center “ReproBioMed” Ltd - Sofia

KoHneHTpanmsara Ha naKkTodpepuH BBHB
doImKyITHaTa TETHOCT KOpesIypa ¢ KauecTBOTO Ha
eMOpHoOHMTe

SITTOHCKY yUeHM TBBPHAT B CTaTus, ITyOIMKyBaHa B
HoeMmBpuiickus Opownt Ha Fertility and Sterility, de
7akTodepuHBT BBEB dormKyiHaTa TedHocT (DT)
Urpae B)XHA pOJIs IPU MaTypallusiTa Ha OBOLUTITE
7 ¥IMa OTHOIIIeHVe KbM Ka4vecTBOTO Ha IIOJIyYeHWTe
cren IVF mpenymruiantanmonHn emOpmonn.  Ha
JlaKToPeprHa ce IIpenvicBa YHUKAIHO ITapaKpMHHO
BIIMITHME BBPXY pacTeXa Ha OBOIIUTUTE IIpenm
OBYJIAIIVIATA.

Atsushi Yanaihara et al. (Showa University School of
Medicine, Tokyo) ca mscnensanm 70 @T m kpbBeH
cepyM OT 35 malMeHTN, B3eTU IO BpeMe Ha
donmkyiHa IIyHKIIV. Mscneppanku
KOHIIeHTpanymnTe Ha jakTodepnH (dpe3 ELISA) BbB
@T yyeHuTe ca ycTaHOBWIW, 4Ye B Ipylara Ha
omwtofgeHnTe osoruty (44/70) HuBaTa ca Owwm
3HAUNTEJIHO IIO-BUCOKM B CpaBHEHIMEe C HMBaTa B
rpymara Ha HeortofgeHure (26/70) - ceorBeTHO 500
ng/ml n 380 ng/ml.

AHajyIornuHM JaHHM (B II0JI3a Ha ITO-BMCOKMTE HUBA
Ha JIaKTopepuHa) ca IoTydeH 1 110 OTHOIIIeHe Ha
CTeIleHTa Ha pas3BuUTHe Ha eMOpuoHure (O6pom
O1acToMepy) M TSAXHOTO KadyecTBO 3 JHM CJlef]
deprmmzanmsiTa.

Karo wm3Bom oT TOBa IpoyuBaHe ce Hasiara
TBBPJIEHNETO, Ye TI0-BUCOKWTe HBa Ha JIJaKTO(PeprH
BBB (POJIMKYJIHITE TEYHOCTN, Cca OJIarOIPUATHI 110
OTHOIIIeHVe Ha depTwIm3aIysaTa ¥ KaueCTBOTO Ha
eMOpmoHMTe.

IVE: cpaBHeHMe Ha MeTOOM 3a eMOpHMoOTpaHcdep

EMOproTpancdepuTe 1mon exorpadckm KOHTPOII
(UGET) Bomar mo mo-nobpu pesynraru cier IVE (mo-
BUCOK % Opemennoctii/ET) B cpaBHeHUE C
obuuanums meron (tT.Hap. clinical touch) cropern
HOBO3eJIaHACKM ydeHN. J. Brown et al, ot
Oyxasickms YHUBEPCUTET yCTaHOBgBaT, ue 33% OT
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1376 >xenmn 3a0pemenssart cinex, UGET B cpaBHeHME C
26% ot 1338, mpm KOMTO e TOI3BaH CTAHTAPTHMS
MeToJI 3a eMOproTpaHcdep.

Cnopen R. Hines oT rpymara mo acucTuMpaHa
penponykums B Ip. [KakchH (KbM YHMBEpCUTETa B
Mucnucurmmm) CAILl, UGET e momxopmsry MeTorn 3a
penuiia IaIVeHTV, OCOOEHO Te3V C IIPeIXOXKAali
TPyAHM TpaHcdepy, HO efBa M OM [I0BeJI [0
IpacTMYHO IIOKauBaHe Ha pe3yJITaTUTe, aKo ce
Opwilara KaTO HOpaBMIO HOpU BCUYKM KeHM,
IOUI0OXeHM Ha eMOpmoTpatcdep citen IVE.

IIpencrosimy Me>XIyHapogHM HayIHM PpOpyMIn:

1. The 9 World Congress on Controversies in
Obstetrics, Gynaecology and Infertility,
Barcelona, Spain; 22 - 25 mapm 2007 e.; Ha
TO3VI TIOpeieH KOHTPeC, CIIOHCOPUpPaH OT
IBSA n Medicult, mapasento 1e Tekar 3
CUIMITO3MYMa, €AVHVAT OT KOUTO € Ha TeM,
Kacaely IIpoTuBopeuns B obactra Ha APT
(Bxi1. mpakTmueckn acriekt Ha IVF, PGD,
IVM u Kpmo-KOHCepBallsTa).

IToBeue MHMOpMam Ha ampec:

www.comtecmed.com/cogi/cogi9

Apnpec Ha cekpeTapmara: cogi9@comtecmed.com.

24 IFFS, 19 World Congress on Fertlity and
Sterility, Durban, South Africa; 29 anpua -

03 man, 2007 eo.; opraHusMpaH OT
MexayHapoaHaTta Denrepanmsa Ha
HpyxectBata o ®eptmmrer. lle ObmaT
3acThIIeHU peauilia WHTePecHU TeMU,
BKJTIOUNITEITHO:
- PGD;

- Hosu vacoxkn B APT (kynTusupaHe
Ha Oacroumcru u SET, IVM u 1ip.);
- Hosoctm mpm ICSL;
- CrBojioBUTE KJIETKM B
IOyKTMBHATa MEIMUIINHA;
- Kpwuomnpeseppaiiuga Ha oBOIIUTU U
SVTYHMKOBA THKaH " IP.
Ioseue vHdopMaris Ha arrpec: www.iffs2007.0rg.za
Apnpec Ha cekperapuara: gills@turnergroup.co.za

perpo-
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3. ISSCR, 5 ISSCR Annual Meeting, Cairns
Convention Centre, Cairns Queensland,
Australia, 17 - 20tonu, 2007; opraHM3MpaH OT
International Society for Stem Cell Research;
5-Tn mopemeH MeXIyHapomeH KOHIpecC IIO
po0OJjieMUTe Ha CTBOJIOBUTE  KJIETKIA.
Yu4acTBaT BOHeIIMTe B CBEeTOBEH Malabd
CIeNVaIVICTM B Ta3¥ 00JIacT.

IToBeue mHPOpMaIMS Ha ajTpec:
www.isscr.org/meetings/index.htm
Anpec 3a o0 3arIMTBAHMS: isscr@isscr.org

4. ESHRE, 23 Annual Meeting of the
European Society of Human Reproduction
and Embryology, Lyon, France, 1-4 roau
2007; exxerogHvss KoHrpec Ha EBponerickoro
OOGmecTBO 1O YOBeNIKa PeIpOmyKIMS U
eMOpuostorvis 111e ce mposezie B JInoH - B
JIBopelia Ha KOHIpecuTe, KaTo ce OJaKsa /Ia
Oboe moceren or okoso 7,000 memeratu.
O6uxHOBeHO Ha Te3m dQopyMm ce
pasmieXxnaT BCUUKY Hall-MOIEPHV acIeKTi
Ha acucTMpaHaTa PepomyKIINs,
perpoAyKTUBHATa OWMOJIOIVs, TeHeTHKaTa,

Embpuosoceus Tom 2 Kruoxka 1

penponyKTuBHaTa 12 MWHWUMaIHO-
VIHBa3VIBHATa XUPYPIUs U Ip.

IToseue mabOpManys Ha ajpec: www.eshre.com;
Anpec Ha 11eHTpastHMA ouc: info@eshre.com;
Anpec Ha cekpeTapuara:
htleshre2007@mci-group.com
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ESHRE, 5% European Congress of
Reproductive Immunology, Berlin,
Germany, 30 asryct - 2 centemspu 2007 r.;
opranmsupan oT Eppomnerickoro Ob1ecTso
II0 YOBeIIIKa PeIpOyKIVs 1 eMOpIosIors,
TO3M 577 TIOpefieH MeX/lyHapojeH KOHIpec
j3(¢] penponyKTMBHa VIMYHOJIOT M,
oIIpesiesIeHo Cu 3acily’kasa jla Objie ToceTeH.
Ha Hero me O0BmaT 3acerHaTu BCUYKMU
HOBOCTM B oOOjlacTra He caMO Ha
VIMyHOJIOTMSITa Ha perpoayKIusTa, HO 1 B
perpoAyKTMBHAaTa MeMIHa BhoOIIe.

IToBeue MHMOpMaL Ha ampec:
www.conventus.de/ecri
Apnpec Ha cekperapuara: ecri@conventus.de
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Crmcanme “EMOpwuorniornsa” e croenmammsyMpaHO Hay4HO M3[aHMe Ha bbirapcka
Acotmarns o PerrponykrusHa Yosemka EMOpuonorms (APYE). B mero morat ga
ObmarT nyOiaMKyBaHWM OPWUIMHAIHM Hay4dHM CTaTuM M 0030pm B objacTTa Ha
eKCIlepyMeHTa/IHaTa M KIVMHWYHA eMOPUOJIors M acucTUpaHaTa PerrpomyKIys.
KpaTkute mipensapuTesHn cboOIeHMs], IIy0O/IMKyBaHM B TOBa CIVCaHWe, MoraT B

IT0CJIeICTBIE 1a 6’B,Il,aT OoTIIedaTBaHM B pa3r'bpHAT BV, V1 B IPYI'M HAYyYHN CIIVICaHVIA.

Matepuanmre cjienBa ga 6baaT IIpefCcTaBAHM €IVMHCTBEHO Ha eJIeKTPOHeH HOCUTEIL.
KesaTestHO e TeKCTBT Ha CTaTMUUTe Ja He HajBuIaBa 6 crpaHniy dopMar A4 ripu
pasmep Ha mipudTa 12 1 paspsnka 1 pen. Ilpenopprusame mwtocTpalnmre ga He ca
1opeye OT 4, J1a ca BKJIIOUEHM B TeKCTa Ha OIpeJieJieHITe OT aBTOpa MecTa 1 1a ca C

MaKCMMaJIHO BVCOKa pasfesinTesIHa ClIocOOHOCT (Harp. dpopmar .tiff v .eps).

CrartumnTe cj1eBa ja ChIBPKaT Ha OBJIrapcKy M aHIJINTICKM €3VK - 3aryIaBue, MMeHa
1 Mectopabora Ha aBTOpuTe M pe3toMe. OCHOBHUSAT TeKCT cCjlefiBa [1a Obe
IIPaBWIHO CTPYKTypUpaH M JAa CbObpXXa CIeJHWUTEe pas[eln: BbBeleHVe,
MaTepuaIit 1 MeTOAM, pe3yJITaTi U OOChXIaHe, JINTepaTypHM M3TOUYHNUIIN, apec
3a KopecnoHgeHnyA. CIOMcpKBT Ha WM3IOJI3BaHATa JuTeparypa Hda Obae B
cTaHIapTeH popmaT (aBTOpM, HaIMeHOBaHVe Ha CTaTuATa, 3laHue, FoIiHa, TOM,
Opon, crpaHumnyM) M ga He HagsumaBa 20 aBTopa, IOApedeHM MO peda Ha

OUITVIpaHVsTa B TEKCTa.

Bcurakm M3IIpaTeHn MaTepualin IIo4JjieXaT Ha peneHsns OT CTpaHa Ha
pefaKLiMOHHAaTa KOJIervsi, Kato Morar [1a 6’B,H,aT BPbILIaHM Ha aBTOPUTE 3a KOPEKLINSL

1 fopaboTKa win Ja ObaaT oTKasBaHM 3a ITyOyIMKallus.
3a noBeue ungpopmayus u usnpaware Ha MamMepuUaAIU:

beiarapcka Aconmans no PeponykTtisHa Yoserika EMOpuomnorns (BAPYE),
rp. Codpus - 1606, yin. “Koncrantma Vpeuek” Ne 17,
E-mail: gnikolov@yahoo.com;
plamen@ivf.zzn.com
Ten.: 088 870 3786 (u-p I'. Hukosnos)
088 821 7095 (I1. Tomopos)
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BCNYKO 3A IVF

MPOAYKTWN 3A CbBPEMEHHATA JIABOPATOPHA
OANATHOCTUKA U HAYKA

ATTAPATYPA
PEAKTUBMU
KOHCYMATUBU

TEJ1.: 02/983 96 49; 02/983 22 09
®AKC: 02/ 983 22 11

E-MAIL: ELTAS0@DIR.BG
WEB: WWW.ELTA90.COM




’KeHCTBEHM OT N3rpeBa

_IDO palej

XOPMOHAAHO AEYEHUE He HApyUIEHUS
B bpemeHHocmme

u B meHcmpyasHUs WukibA

. lNo nekapcko npegnucaHue
copharm Kpamka xapakmepucmuka
. Ha npogykmuma 688/17.01.06 2.
3a nbfHa UHpopMayus

www.ecopharm.bg
~EKOOAPM“ EOO1,1421 Codus 6yn.“YepHu Bpbx* N2 14, 6n.3, men. 963 15 96, 963 15 97, ¢pakc: 963 15 61



t Puregon Per® ‘l “

—rFSH, uynaTo epeKTUBHOCT M e(pUKACHOCT Ca
A0KA3aHA B IPAKTHKATAa CThIIKAa KbM ycnexa!

* 1996 — B cBeTa e peructpupan pekomounnanren FSH — follitropin beta,
noa umero PUREGON",

* 1997 — camo eana roanua no-kbcHo PUREGON” e perncrpupan n B Bbarapus.
Taka 3a NbpPBH I'bT B IPOrpaMHuTe 32 ACHCTHPAHA PENPOAYKIHSA Ce BbBekK/1a
pexomOnnanTen FSH — follitropin beta.

* 2001 — 3a y1o0cTBO H onTHMH3NpaHe Ha Jo3uTe ce BbBexkiaa PUREGON®
noa ¢gopmara Ha roTos 3a ynorpeda pasrsop.

* 2006 — 10 ycnemnu roannn 3a PUREGON" B nporpamuTe 3a acucTupana
pPenpoAyKUHSA N0 CBeTa H eIHH MHJIHOH POJACHH jJena.

*2007 - PUREGON “2”_'- , TOTOB Pa3TBOP H NHCAJKA 32 HHANBHAYAJIHO 103HpPaHe.

Puregonr

recombinant FSH 3a noeeye uHopmayus:
follitropin beta ¥
TPEWOKOHCYNT EOOQ, Ten.: (02) 9158072
M3o6pa3n ycnexa Ogpuyuanex npedcmasumen u eHocumen 3a bwnzapusa




