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ENDOMETRIOSIS GENITALIS EXTERNA,
IMMUNOHISTOCHEMICAL DIAGNOSIS
OF ENDOMETRIUM IMPLANTATION RECEPTIVITY

Abstract. The lack of implantation in cycles of in vitro fertilization (IVF) is one of the main problems of mo-
dern reproductive medicine. Implantation is a multifactorial process, it is difficult to imagine the existence of a
single criterion, with which it is possible to determine the receptivity of the endometrium. However, the possibility
of accurate diagnosis of the state of endometrium receptivity cannot be overestimated in terms of clinical relevance.
Endometrial biopsy today remains the most common method to diagnose pathological conditions that lead to a
significant reduction or loss of the ability of endometrial implantation.

Important one is the ability to predict the onset of implantation, since the detection of violations make it
possible to avoid unnecessary emotional stress, not to carry out the support of the Iuteal phase and the hopeless
refrain from embryo transfer, preserving them for the delayed transfer. We evaluated the possibility of using the
immunohistochemical study with the assessment of key biological molecules involved in the formation of
implantation window (LIF, ER, PR, Integrin, TGF-B1, VEGF), for prognosis and diagnosis of disorders of the endo-
metrium implantation receptivity in patients with external genital endometriosis. As a result of studies there have
been verified informative immunohistochemical markers that have been used to create the IVF treatment outcome
prediction algorithm. With the help of the developed model it is possible to predict the group with poor outcome of
treatment that can reasonably plan the tactics of treatment measures and enhances the effectiveness of IVF treatment.

Key words: IVF, endometrium implantation receptivity, receptivity, "implantation window", LIF, VEGF, Inte-
grin VB3, TGFpB1, ER, PR.

Infertile couple is an important medical, social and economic problem. According to WHO, its
frequency is 10-15%, and has no tendency to decrease. Lack of efficiency of restoration methods of
natural human fertility has stimulated the development of new assisted reproductive technologies such as
in vitro fertilization (IVF), the effectiveness of which varies from 28.5% to 32.5% [1]. Optimizing the
efficiency of IVF is directly related to the decision of the key issues of reproductive medicine - the iden-
tification of the receptivity period (implantation receptivity of the endometrium) to determine the
operational readiness of the endometrium to the blastocyst implantation [2]. Endometrium implantation
receptivity is a complex of structural and functional characteristics of the endometrium with clear time
constants that define the ability of the endometrium to provide implantation of the embryo. Implemen-
tation of endometrium receptivity is performed through genetic and molecular reactions that lead to the
expression of large amounts of biologically active molecules such as cytokines, growth factors, adhesion
molecules, etc. Traditionally assessment of the endometrium receptivity is performed by biopsy, allowing
to identify the lack of the luteal phase [3]. However, this method does not allow to get complete infor-
mation on the receptivity of the endometrium. So, the researchers admit that at the histological visua-
lization it is not possible to identify functional subliminal disturbances of implantation susceptibility.
Determination by immunohistochemistry of signaling molecules ensuring the endometrium implantation
ability enables for the evaluation of operational readiness of the endometrium for implantation.
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Disorder of the functional activity of the endometrium is also probable in the normal morphological
state that manifests with a change in the balance of regulatory molecules, providing endometrium recep-
tivity. Based on the detection of violations in receptivity it is possible e appoint the complex therapy for
women with reserved ovulatory cycles promoting trophic and metabolic processes in the endometrium.

The aim of this study was verifying the most specific and significant immunohistochemical markers
of endometrium receptivity for the development of IVF treatment outcome prediction algorithm at
external genital endometriosis of the I-II degree.

Material and Methods. The study material amounted to 95 cases of endometrial biopsy of women
treated by IVF and following transferring the embryo into the uterus, on the basis of FSBSI "Ott RI
OGR". To study the following groups were formed. Group I included 25 women with EGE of I-II degree
and a positive outcome of the treatment program (pregnancy is confirmed echografically), I group con-
sisted of 30 women with EGE of I-II degree, whose pregnancy has not occurred. Group 111, the control
group, included 40 women who were treated due to male factor of infertility, and the positive outcome of
the program. The study included women with infertility in age from 24 to 35 years old, the level of fol-
licle-stimulating hormone in the blood, defined on 3-5 days of the menstrual cycle (d.m.c.) of all surveyed
women did not exceed 11 IU / L, at ultrasound investigation on 3-5 d.m.c determined from 7 to 12 antral
follicles in the ovaries maximum echographic cut. All women received standard protocol IVF or IVF with
intracytoplasmic sperm injection (ICSI) with the use of gonadotropin-releasing hormone antagonists. In
order to support the luteal phase of the cycle the micronized progesterone was used. It was conducted
transfer of only morphological qualitative embryos on the fourth or fifth day of cultivation. The average
dose of recombinant gonadotropins, the number of obtained oocytes and the transferred embryos did not
differ in clinical study groups. Pregnancy diagnostics was performed by determination of human chorio-
nic gonadotropin in the blood on the 14 day after embryo transfer into the uterine cavity and ultrasonically
on the 21 day. Forming a study group, we standardized as much as possible all the indicators, so that
would be the only variable in the study was the endometrium implantation receptivity.

Endometrial biopsy was performed in the period of the intended implantation window on 7-9 day
after ovulation in the cycle, prior to IVF cycle, using Pipelle de Cornier suction curette ("Jiangsu Suyun
Medical Materials Co., Ltd.). Ovulation was confirmed by ultrasound and by determining the peak of
luteinizing hormone in urine. The resulting endometrial samples were teated according to standard pro-
cedure to obtain the paraffin blocks. Histologic examination was conducted according to the criteria
proposed by Mazur and Kurman [5], on the basis of which it was selected the samples containing middle
stage secretion phase endometrium no evidence of inflammation and fibrosis. In case of doubt, the
additional color on the Van Gieson method was used to identify chronic inflammation, leukocyte sub-
populations CD20, CD138 were determined by immunohistochemistry.

Immunohistochemistry (IHC) was performed on deparaffinized and dehydrated sections of 4-6 um of
thick with an avidin-biotin immunoperoxidase method. Expression levels were determined: leukemia of
inhibiting factor (LIF) (Anti-LIF, Abcam (ab135629), 1:100); vascular endothelial growth factor type A
(VEGF-A) (Anti-VEGF-A, Abcam (ab28775), 1:50); transforming growth factor beta 1 (TGF-Bl)
(Anti-TGF-B1, Novocastra, 1:40); estrogen receptor type alpha (ER) (Anti-ER, DAKO (1D3), 1:35);
progesterone receptor, type A (PR) (Anti-PR, DAKO (636), 1:35); integrin alpha five beta three (Integrin
aVP3) (Anti- Integrin o VB3, Abcam (ab7166), 1:250).

To quantify the immunohistochemical reaction there were obtained images using a Nikon DXM 1200
camera and "AST 1" software, version 2.12, fixing of the image was carried out on the x40 magnification.
To evaluate the results of immunohistochemical staining it was performed morphometric study of micro-
graphs using the system of computer analysis of microscopic images of Morphology 5.2. (VideoTest,
Russia). In each case, all of the material was analyzed, except the field of vision, containing dyeing
defects and artifacts.

The results of the reactions to the antigens having nuclear localization (ER, PR), was evaluated by
counting system «histochemical score» (HS). The maximum value of HS is 300 points.

The intensity of reactions with antigens, localized in the cytoplasm and on cell membranes (LIF,
VEGF-A, Integrin aVP3, TGF-bl) was evaluated by two parameters - the relative area of expression and
the optical density. The relative area of expression was calculated as the ratio of the area occupied by the
immunopositive cells to the total cell area in the field of vision and expressed in percentage. The optical
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density of expression of the identified products was measured in arbitrary units. The first component
reflects the expression of the test marker in cell population and the second - in the individual cells.
Evaluation of immunohistochemical reaction was carried out in two histological endometrial structures -
glands and stroma.

Statistical processing of the obtained data was performed using the «Microsoft Excel» standard
package and the «Statistica for Windows» application package, version 6.0, StatSoft Inc. (USA) using
parametric and non-parametric statistical methods.

Descriptive statistics included calculation of the mean (M), standard error of the mean (m).
Evaluation of intergroup differences in characteristic values was carried out using Student's t-test and the
Mann-Whitney rank-U-test. Differences were considered statistically significant at p<0.05 (95% -level of
significance) and p<0.01 (99% -level of significance).

Prediction of IVF outcome was carried out with the help of discriminant analysis and classification
trees. The list of potential predictors included variables (a predetermined pairing with the onset of
pregnancy) with significance level of p<0.05.

Results. Status of the receptor apparatus of the endometrium in terms of ART is extremely impor-
tant. This makes the choice of stimulation circuit, and may indicate a lack of sensitivity even to strong
hormonal stimuli. Preparation of the endometrium to the blastocyst nidation is impossible without
exposure to progesterone and estradiol by reaction with the appropriate steroid receptors.

The results for ER and PR receptors expression in the studied groups are shown in Table 1.

Table 1 — Expression of estrogen and progesterone receptors
in the stromal and glandular component of the endometrium in the studied groups, points

Group ER stromal ER glandular PR stromal PR glandular
I 452449 70,3+7.6 150.7+16.4 84,5492
11 92.2410,0% ** 75 48 2%* 100,0£10,0% ** 73,248 0%+
i 75,5482 47 4452 167,7+18.2 95.4+10,3

*The differences in the two groups at the outcome are significant at p<0.05.
**The differences in the two groups with the control are significant at p<0.05.

The data on the expression of ER in the stromal and glandular components show an increase of indi-
cators in the subgroup with a negative outcome (p<<0.003), but lower levels of ER in the positive outcome
group also differ from the control.

PR expression was high in the group of EGE and of positive outcome, as well as in control and was
within normal "implantation window". A subgroup with negative outcome has a significant reduction in
the level of PR both in stromal and glandular components.

LIF expression was observed predominantly in the luminal epithelia and glands, expression was in
the stromal component was detected in women with histologically and immunohistochemically confirmed
chronic inflammation in the endometrium, so those women were excluded from the study.

During apposition and adhesion of the blastocyst phase LIF is an intermediary in the interaction
between maternal decidual leukocytes and implement trophoblast [6].

The results obtained for the LIF expression in the studied groups are presented in Table 2.

Table 2 — LIF Expression in the endometrial glandular component in the studied groups

e Relative area of expression (RAE), % Optical density (OD), c.u
«—» outcome «+» outcome «—» outcome «+» outcome
Control - 27.7+1,3 - 0,230+0,13
EGE 8,3+1,6™ 14,5+1,6 0,1760,04>" 0,228+0,06

“The differences in the compared groups at the outcome are significant at p<0.05.
“The differences in the compared groups with the control are significant at p<0.05.




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

Considering these results, we observed the LIF expression maximum values in the control group. The
groups of women with EGE values are reduced relative to control and fluctuate within 14-10% in the
subgroup with a positive outcome, and show a sharp decline as in the relative area of less than 10% and in
optical density below 0,200 c.u. in subgroups with a negative outcome.

Integrin aVB3 is involved in the initial attachment of the blastocyst and regulates intercellular
interactions. Its expression is observed in the stromal and glandular component of the endometrium [6].
Results of the integrin aVP3 expression in the endometrium of women of the study groups are presented
in Tables 3 and 4.

Table 3 — Integrin a VB3 expression in the stromal component of the endometrium in the studied groups

Hestor Relative area of expression (RAE), % Optical density (OD), c.u
«—» outcome «+» outcome «—» outcome «+» outcome
Control . 5.5+0.4 - 0,159+0,029
EGE 22408 2,4%0,7 0,076+0,03"" 0,170£0,039
:;fhe differences in the compared groups at the outcome are significant at p<0.05.
The differences in the compared groups with the control are significant at p<0.05.

In the group of women with external genital endometriosis expression indicators of integrin aVp3 in
terms of area and optical density were the lowest in comparison with the control. When comparing the
subgroups differences were not found (p>0.05).

Table 4 — Expression of integrin ¢ VB3 in endometrial glandular component in the studied groups

e Relative area of expression (RAE), % Optical density (OD), c.u
«—» outcome «+» outcome «—» outcome «+» outcome
Control - 14,1+2,0 - 0,289+0,018
EGE 6,8£0,6™" 8,4+0,8 0,18620,014>" 0,244%0,026

:;fhe differences in the compared groups at the outcome are significant at p<0.05.
The differences in the compared groups with the control are significant at p<0.05.

The obtained data demonstrate a direct link of indicators expression of integrin aVB3 with a positive
outcome. In the subgroup of women with pregnancies the area figures ranged from 8 to 14% while in the
subgroups with a negative outcome they were 6.8%. The optical density was also the highest in the cont-
rol group and in the EGE group with the negative outcome of the program it was minimal.

Vascular endothelial growth factor is a major regulator of angiogenesis, mitogen for vascular endo-
thelial cells. Expression of VEGF-A was observed only in the stromal component of the endometrium and
was absent in the surface and glandular epithelium. Results of VEGF-A expression in the endometrium of
women of the studied groups are shown in Table 5.

Table 5 — VEGF-A expression in the stromal component of the endometrium

o Relative area of expression (RAE), % Optical density (OD), c.u
«—» outcome «+» outcome «—» outcome «+» outcome
Control - 8.7+1.9 - 0.201£0,07
EGE 112418 10,1£1,9 0,182+0,007° 0,230£0,04
:;fhe differences in the compared groups at the outcome are significant at p<0.05.
The differences in the compared groups with the control are significant at p<0.05.

VEGF-A expression in the endometrial stroma in women with external genital endometriosis is not
differ significantly in terms of the area within the group, however, the optical density in the subgroup with
positive outcome is higher than in negative one. Compared with the control of women with EGE the
VEGF expression parameters in the stroma are higher in two times in terms of the area expression (p<0.05).
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TGFPI1 is representative of the growth factors, its expression is detected in all structures of the
endometrium: stroma, glandular component and the luminal epithelium. Expression in the glandular com-
ponent exceeds the expression in the stroma. Results of TGFB1 expression in the endometrium of women
of the studied groups are shown in Tables 6 and 7.

Table 6 — TGFB1 expression in the stromal component

Factor Relative area of expression (RAE), % Optical density (OD), c.u
«—» outcome «+» outcome «—» outcome «+» outcome
Control - 4,4+0,8 - 0,240+0,017
EGE 2,1£0,3"" 4.4£1,0 0,230+£0,019~" 0,208+0,005

“The differences in the compared groups at the outcome are significant at p<0.05.
“The differences in the compared groups with the control are significant at p<0.05.

When comparing between subgroups there are significantly higher rates of the relative area in the
group with a positive outcome, and the optical density indicators of the negative subgroup. When com-
paring the control group, the subgroup with a negative outcome has lower values of the relative area
(p<0.05), and between the subgroups with a positive outcome differences were not found.

Table 7 — TGFB1 expression in the glandular component

Hixato Relative area of expression (RAE), % Optical density (OD), c.u
«—» outcome «+» outcome «—» outcome «+» outcome
Control - 11,814 - 0,198+0,013
EGE 10,941,9 11,7+1,8 0,203+0,012 0,205+0,010

:;fhe differences in the compared groups at the outcome are significant at p<0.05.
The differences in the compared groups with the control are significant at p<0.05.

When comparing subgroups with each other and with control significant differences were not found.

The next stage of our work was to evaluate the informativeness of immunohistochemical markers to
predict the outcome of in vitro fertilization in the group of women with external genital endometriosis.
For this we used discriminant analysis method, which showed that the most informative at the outcome
forecast of IVF in the group of women with external genital endometriosis: the relative area of LIF ex-
pression; relative expression arca and optical density of integrin aVP3 in the glandular and stromal
components of the endometrium as well as the relative area of expression of TGFf1 and VEGF-A growth
factor in the endometrial stromal component.

Using a stepwise procedure for adding variables on the basis of Wilkes statistics enabled to calculate
the discriminant functions:

P=0,04-A+1260B+3,7-C—-235, (6)
0=0,09A+83,9B+1,9C- 134, (7

where P — discriminant function of a positive outcome of IVF; O — discriminant function of a negative
outcome of IVF; A — PR expression in the endometrial glandular component; B — the optical density of
the LIF expression in the endometrial glandular component; C — relative area of TGFB1 expression in the
endometrial stromal component.

All included in the discriminant function variables are significantly different from zero. Test the
resulting model in the control group showed 89.1% of correct discrimination. Cross-checking in the
training group showed a slightly lower, but also good results: 88.8% of correct answers.

Prediction algorithm of in vitro fertilization outcomes according to the expression of immuno-
histochemical markers was developed using classification trees - a method to relate objects to one class or
another depending on the respective values of one or more independent (predictor) variables. Building a
classification tree enabled to classify objects on the basis of decision rules. Choosing the best tree was
conducted on the basis of the lowest rates (the proportion of misclassified cases). The forecast has been
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selected with the lowest percentage of incorrect classifications (Figure). Analysis of the classification tree
showed that the most informative indicators in predicting the IVF outcome: the relative area of the TGFB1
expression in the stromal component of the endometrium (rank - 100), relative area of the LIF expression
in the glandular component of the endometrium (rank - 84) and optical density of the LIF expression in
the glandular component of the endometrium (rank - 71).
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Classification tree of decision-making.

Note: The decision nodes are marked with boxes. In the boxes on the left side it is the node number, in the right - to which
class (group) it belongs. Over the nodes there are indicated the number of cases occuring to this unit, under it - the condition of
separation along the branches.

Terms of division of the examined are the following: if the value of the variable corresponds to or is
equal to the condition laid down by the decision node, then select the left branch, otherwise - right. Thus,
we move along the branches to the final node, which shows us the expected forecast of IVF treatment.

The discussion of the results. The lack of implantation in IVF cycles is one of the main problems of
modern reproductive medicine. Implantation is a multifactorial process, it is difficult to imagine the
existence of a single criterion, with which it is possible to determine the receptivity of the endometrium.
However, the possibility of accurate diagnosis of the state of receptivity of the endometrium cannot be
overestimated in terms of clinical relevance. Endometrial biopsy today remains the most common method
to diagnose pathological conditions that leads to a significant reduction or loss of the ability of endo-
metrial implantation.

Important one is the ability to predict the onset of implantation, since the detection of violations
make it possible to avoid unnecessary emotional stress, not to carry out the support of the luteal phase and
the hopeless refrain from embryo transfer, preserving them for the delayed transfer.

Endometrial tissue obtained during the "implantation window" in the natural cycle, is able to reflect
the receptivity of the endometrium during the cycle, despite the negative impact of ovulation stimulation.
Endometrial receptivity is almost on the same level, from cycle to cycle, which provides a constant geno-
mic profile [7]. Therefore, the use of immunohistochemistry studies of the endometrium in preparation for
assisted procreation treatment is justified.
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According to the studies we have verified the most significant and specific markers of endometrial
receptivity, TGFB1 and LIF that were used to develop a IVF treatment outcome prediction algorithm at
external genital endometriosis of the I-1I degree.

With the help of the developed model it is possible to predict the group with poor outcome of
treatment that allows to take science-based solutions to improve the effectiveness of the remedial mea-
sures.

On the basis of the developed model it is proposed the following algorithm of prediction of adverse
outcome:

1. When planning IVF treatment it is necessary to conduct a biopsy of the endometrium and
histological examination.

2. The second step in the case of not revealing apparent reason preventing the formation of recep-
tivity of the endometrium (hyperplasia, inflammatory changes) a comprehensive assessment of the
functional state of the endometrium with immunohistochemistry is under way.

3. The third step is relating to each surveyed to the groups of "positive outcome" and "negative out-
come" using a prediction algorithm.

Conclusion. It is becoming increasingly clear that the ideal biomarker for evaluating endometrial
receptivity does not exist, as the complexity of the pathogenesis of any disease, leading to infertility, and
physiological characteristics of each patient cannot be identified by a single biomarker.

Expansion of basic research on the molecular mechanisms of cell implantation will expand the un-
derstanding of the mechanisms underlying the formation of implantation and may be the basis for the
development of drugs for the selective effect on the endometrium with impaired receptivity. It is neces-
sary to conduct large studies on large cohorts of women with normal and impaired fertility, which will
determine the range of the expression rate of different molecules, to standardize methods and will provide
an opportunity in the future to use them for predictive diagnostics and correction of receptivity.
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CBIPTKBI TEHUTAJIABI DHAOMETPUO3, SJHIOMETPHUA UMILJIAHTAITMOH/1bI
CE3TTIITIIN'THIH MMMYHOT'HCTOXUMHUAJIBIK JTUAT'HOCTHKA ChI

AHHOTAIHSL. DKCTPOKOPMOpanbai YpoIKTaHAbIpyAa (OKY) mMIUTaHTAnMSHBIH 00IMAaybl — 3aMaHAyH PEnpo-
JYKTOJOTHSHBIH HETi3ri mpobneManapbiabiH Oipl. MMmmanramms kem (akTopis! ypaic OONBIN TaObLIAIbI, OHBIH
KOMETIMEH 3HAOMCTPISIHBIH PEICHTHBTLNNH AaHBIKTAY MYMKIH OONAThIH OipiHFal emeMHIH OOJIYBIH €JECTETY
KHBIH. AJaliaa, YHIOMCTPHHHBIH PCICTITHBTLTITIHIH YKAF TAHBIHBIH CCHIM/II AHATHOCTHKACHIHBIH MYMKIHAITTH KITHHH-
KAJTIBIK MAHBI3ABLIBIK JKAFBIHAH AJTBIT KApPaFaHIA ocipe Oaranay KWUBIH. JHIOMCTPHIHBIH OHONICHACH OYTiHTI TaHaa
OHBIH, MMIUTAHTAIMSIIBIK KAOLTeTiHIH aHTApIIBIKTAY TOMEHICYIHE HEMECE >KOFAJyBIHA ANBIIT KEICTIH IMATOJIOTHSLIBIK
JKaFJAMBIH THATHOCTHKANIAYFAa MYMKIHAIK OCPCTiH €H KCH TapaFaH oxic 00k Kajaa oepeni.
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AKaymapael aHBIKTAy OapBICBIHAA APTHIK AMOIMMSIIBIK KYKTCMCHI O0IIBIPMAyFa, MFOTCHH (DA3aChH KyaTTay bl
6oxapIpMayFa JKOHE SMOPHOHAAPIBI KEHIHIE aybICTBHIPY YINIH CAKTaH OTBIPHIN, OJApAbl IEPCICKTHBCI3 aybICTHI-
pyAaH THIEOFA OOJIATHIHABIKTAH, MMIUIAHTAIMAHBIH OacTaldyblH OODKAY MYMKIHZITT MaHBI3AbI OOJBIN TaOBLIAIBI.
CBIPTKBI TEHUTAIBAI SHAOMETPHO3bI 0ap eMACIYIIICPACTI IHAOMETPHSHBIH HMIAHTALISIIBIK CE3TIMTITIHIH aKay-
JApeIH 00JDKAy KOHC THATHOCTHKANAY YIIH HMIUTAHTAUMAIBIK TCPE3CHIH TY3UIYiHC KATBICATHIH MAHBI3IBI OMOJIO-
eIk Mostekymanapasl (LIF, ER, PR, Integrin, TGF-B1, VEGF) 6aranaif OTHIPBII, HMMYHOTHCTOXUMHUSIIBIK 3EPT-
TEYi KOJJAHY MYMKIHZITIH Oaranay skyprisinal. 3eprrey HotmkeciHae OKY omiciMeH eMIey COHBIH OOJDKANTHIH
ANTOPUTMAI ’Kacay YIIiH KOJAAHBUIFAH AKNAPATTHIK HMMYHOTHCTOXHMILIIBIK MApKEpIICp aHBIKTAIAbL. JKacanbiHFaH
MO/ICJIBIiH, KOMCTIMCH SMICY HOTIKEC] )KAFBIMCBI33 TONTAPABI 00JDKayFa O0MamsL, O eMACY iC-IMapanapbIH KYPri3y
TOCLUTIH JoNIeIAEMEMEH JKOCTIapayFa MYMKIHAIK Oeperni sxone IK¥ amiciMeH eMaeny THIMAUITIHIH KeTepiiyiHe ce-
Oen Oomaabl.

Tyiiin ceszaep: OK¥, 3HAOTCPMUSHBIH MMIUIAHTAIMAIBIK CE3TIINTITI, PEHENTHBTLIIK, «HMIUIAHTAIMI TEpe-
3eci», LIF, VEGF, Integrin aVB3, TGFp1, ER, PR.
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HAPYKHBI TEHUTAJIbHBIA IHAOMETPHO3, IMMYHOTHCTOXUMHNYECKAA
JUATHOCTHKA UMIVTAHTAIIMOHHOU BOCITPUUMYHUBOCTH SHAOMETPHUA

Annoranusa. OTCYTCTBHC HMIUTAHTAIHA B MHKJIAX SKCTPAKOPIOPATEHOTO omioaoTeoperua (OKO) — ogHa w3
OCHOBHBIX IPOOJIEM COBPEMEHHOH PenpoaAyKTOI0THH. MMInaHTamus ABIeTcss MEOTO(AKTOPHBIM IIPOIIECCOM, TPY -
HO TPEACTABHTH CeOE HAIMINE CIUHOTO KPHTEPHS, C MOMOIIBI0 KOTOPOTO BO3MOXKHO OIPEACINTh PELEHTHBHOCTD
sHgoMeTpra. OmHAKO, BO3MOKHOCTb JOCTOBEPHOW THATHOCTHUKH COCTOSIHHS PELHENTHBHOCTH SHIOMETPHS TPYIHO
MIEPEOLICHATH C TOUKHU 3PEHMS KIMHWYCCKOH 3HAYMMOCTH. BHONCHS 3HAOMETPHS HA CETONHAMIHUA JCHB OCTACTCS
HamboJee PACHpPOCTPAHCHHBIM METOJOM, MO3BOJLIOIIMM JHATHOCTHPOBATH IATOJOTHYECKUE COCTOSHUS, IPHBO-
JIIUE K CYIMIECTBEHHOMY CHIDKCHHUIO MM YTPATe HMILIAHTAMOHHOM CITOCOOHOCTH SHAOMETPHSL.

BaxHoif npeacTaBIsaeTcsl BOZMOKHOCTD MPOTHOZHPOBATH HACTYIUICHUE HMIUIAHTALINH, TAK KAK ITPH BBIIBICHUA
HAPYHICHAA MOKHO M30€AaTh JHINHEH 3MOIMOHAIBHOW HATPY3KH, HE MMPOBOAUTH MOAACPIKKY JFOTCHHOBOH (pas3bl U
BO3/IEPKATHCS OT OECIIEPCIEKTHBHOTO MEPEHOCA SMOPHOHOB, COXPAaHHB MX 11 OTCPOUEHHOTO IepeHoca. Hamu mpo-
BCICHA OLCHKA BO3MOXKHOCTH HCIIOJIB30BAHHS MMMYHOTHCTOXHMHYCCKOTO HCCICIOBAHHI C OLCHKOW KIFOUCBBIX
OHMOJIOTHYECCKUX MOJICKYJI YUYacTBYOmMX B (opmuposanum mmiuiantaumonHoro okHa (LIF, ER, PR, Integrin,
TGF-1, VEGF), ans mporHo3a u TMarHOCTHKA HAPYIICHHA HMIUTAHTAHOHHOW BOCIIPHEMYHBOCTH 3HAOMETPHSL, ¥
MANMEHTOK C HAPY>KHBIM T'CHUTAJBbHBIM SHIOMETPHO30M. B pesymprate mMcciaeaoBaHui ObLIH BEPH(PHUITMPOBAHHBI
HH(QOPMATHBHBIC MMMYHOTHCTOXHMHYCCKHE MApPKEPhI, KOTOPBIC OBLTH HCHOJB30BAHbBI 1 CO3JAHMA ANTOPUTMA
mporHo3a mcxoaa meueHuI meroaoM OKO. C moMmompro pa3paboTAaHHOW MOACITH BO3MOIKHO MPOTHOZHPOBAHNC
TPyIIBI ¢ HEONATONMPHATHBIM HMCXOJOM JICUCHHUS, YTO ITO3BOJIET OOOCHOBAHHO IUIAHHPOBATH TAKTHKY BEICHHA
JeUeOHBIX MEPOTIPHATHI U CIOCOOCTBYET MOBBIICHUIO 3()(ekTuBHOCTH JeueHms Merogamu DKO.

Kmouespie copa: KO, HMNIAHTAOHOHHAS BOCIPHUMYHBOCTD SHIOMETPHSL, PEUENTHBHOCTH, «OKHO HM-
miarrammmy, LIF, VEGF, Integrin aVB3, TGFB1, ER, PR.
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