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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
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 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 luteal 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
endometrium 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,
Integrin aVP3, TGFB1, 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
identification 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.
Implementation 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
information on the receptivity of the endometrium. So, the researchers admit that at the histological
visualization it is not possible to identify functional subliminal disturbances of implantation susceptibility.

— 4y ——
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Determination by immunohistochemistry of signaling molecules ensuring the endometrium implantation
ability enables for the evaluation of operational readiness of the endometrium for implantation.

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
receptivity. Based on the detection of violations in receptivity it is possible emr 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-1I degree
and a positive outcome of the treatment program (pregnancy is confirmed echografically), II group
consisted of 30 women with EGE of I-1I 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
follicle-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
chorionic 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
procedure 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
subpopulations 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-B1) (Anti-
TGF-B1, Novocastra, 1:40); estrogen receptor type alpha (ER) (Anti-ER, DAKO (1D5), 1:35);
progesterone receptor, type A (PR) (Anti-PR, DAKO (636), 1:35); integrin alpha five beta three (Integrin
aVB3) (Anti- Integrin a 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
micrographs 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.
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The intensity of reactions with antigens, localized in the cytoplasm and on cell membranes (LIF,
VEGF-A, Integrin aVB3, 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
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 important. 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

Group ER stromal, points ER glandular, points PR stromal, points PR glandular, points
I 45,2449 70,3+£7,6 150,7+16,4 84,5+9,2
II 92,24+10,0%,** 75,2 £8,2%* 100,0£10,9* ** 73,2+8,0%*
111 75,5+8,2 47,4+5,2 167,7+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
indicators in the subgroup with a negative outcome (p<0.005), 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

Factor Relative area of expression (RAE), % Optical density (OD), c.u
«-»outcome «+y»outcome «-»outcome «+y»outcome
Control - 27,7+1,3 - 0,230+0,13
EGE 8,316 14,5+1,6 0,176+0,04™" 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.

—— Y4 ——
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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 o VB3 expression in the stromal component of the endometrium in the studied groups

Factor Relative area of expression (RAE), % Optical density (OD), c.u
«-youtcome «t»outcome «-»youtcome «t»outcome
Control - 5,5+0,4 - 0,159+0,029
EGE 22408 2,4+0,7 0,076£0,03"" 0,170+0,039

" 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.

In the group of women with external genital endometriosis expression indicators of integrin V3 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 aVP3 in endometrial glandular component in the studied groups

Factor Relative area of expression (RAE), % Optical density (OD), c.u
«-»outcome «*+»outcome «-»outcome «t»outcome
Control - 14,1+£2,0 - 0,289+0,018
EGE 6,8+0,6 8,4+0,8 0,186+0,014" 0,244+0,026

" 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.

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
control 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
endothelial 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

Factor Relative area of expression (RAE), % Optical density (OD), c.u
«-»outcome «t»outcome «-»outcome «t+»outcome
Control - 8,7+1,9 - 0,201+0,07
EGE 11,241,8" 10,1+1,9 0,182+0,007 0,230+0,04
" 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.

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).

TGFp1 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
component 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.
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Table 6 - TGFB1 expression in the stromal component

Factor Relative area of expression (RAE), % Optical density (OD), c.u
«-»outcome «t»outcome «-»outcome «t»outcome
Control - 4,4+0,8 - 0,240+0,017
EGE 2,1£0,37" 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
comparing 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

Factor Relative area of expression (RAE), % Optical density (OD), c.u
«-»outcome «t»youtcome «-»outcome «t+»outcome
Control - 11,8+1,4 - 0,198+0,013
EGE 10,9+1,9 11,7+1,8 0,203+0,012 0,205+0,010

" 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 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
expression; relative expression area and optical density of integrin aVB3 in the glandular and stromal
components of the endometrium as well as the relative area of expression of TGFp1 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+126,0-B+3,7-C-23,5 6)
0=0,09-A+83,9-B+1,9-C-13 4, @)

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
immunohistochemical 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 selected with the lowest percentage of incorrect classifications (Figure 1). Analysis of the
classification tree showed that the most informative indicators in predicting the IVF outcome: the relative
area of the TGFP1 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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Olo knaccudpukaumnm gnal) Ucxop umkna: 0-6epemeHHOCTb He HacTynuna, 1-6epeMeHHOCTb
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Figure 1 - 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 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 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
genomic profile [7]. Therefore, the use of immunohistochemistry studies of the endometrium in
preparation for assisted procreation treatment is justified.

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-II 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
measures.
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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
receptivity 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
outcome" 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
understanding 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
necessary 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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'J1.0. Otra atsinarsl ®TBHY «HUMATuPy, Caukr-IletepOypr K., Peceii denepariuschl
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CBIPTKBI TEHUTAJLABI SHAOMETPHUO3, JQHIOMETPUSA UMIIVIAHTAIHIMOHbI
CE3I'TIITII'THIH UMM YHOTUCTOXUMUAJIBIK JMATHOCTHUKACBHI

AHHOTanMsA. JKCTpoKopropansai ypeIkTanasipyaa (OKY) uMIDTaHTaussHBIH 00JIMayBl — 3aMaHayH PErpoOayK-
TOJIOTUSHBIH HETi3ri mpobiemanapeiHbIH Oipi. MMrutaHTanms kem (akTopibl ypxic OONBIT TaOBIIANBI, OHBIH
KOMETIMEH JHIOMETPHUSHBIH PEleNTHBTUIINH aHbIKTAy MYMKIH OoyaTbIH OlpiHFail ejieMHiH OONybIH elecTeTy
KHbIH. AJjaiiia, SHIOMETPUHAHBIH PEUEHTHBTLIIIHIH KaFIalbIHbIH CEHIMIl AMArHOCTUKACHIHBIH MYMKIHIITIH KIIH-
HUKAJIBIK MaHBI3ABUIBIK JKaFBIHAH AN KaparaHaa ocipe Oaranay KUbIH. DHIOMETPUSHBIH OHOIICHACH OYTiHT1 TaHaa
OHBIH MMIUIAHTALHUSIIBIK KaOUIETIHIH alTapiblKTay TOMEH/IEYiHE HEMECe JKOFalyblHa aJIbIIl KEJIETIH IaTOJIOTHSIIBIK
JKarJlaiibIH AMarHOCTHKalayFa MYMKIHAIK OepeTiH eH KeH TaparaH o7ic 00k Kajia oeperi.

Axaysap/ibl aHbIKTay OapbIChIHAA apThIK dSMOLMSJIBIK )KYKTEMEHi1 OoJIbIpMayFa, JIIOTenH (a3achblH KyaTTay bl
OonnppMayFa jkoHe IMOPHUOHAAP/B! KEHIHTEe ayBICTBIPY YLIIH CakTail OTHIPHIN, OJIap/bl MEPCIEKTUBCI3 aybICTBIPY-
JIaH THIIOFa OOJIATBIHABIKTAH, MMIDUTAHTAIMSHBIH OAacTalyblH OOJDKay MYMKIHIAITT MaHBI3IABI OOJNBIN TaOBLIAIEL.
CBIPTKBI TeHUTAJIB/II SHAOMETPUO3bI Oap eMIemyIiieperi 3HA0METPUSHBIH UMJIaHTalMsUIBIK CE3TIITIrHIH aKaya-
PBIH O0IDKay JKOHE AMAarHOCTHKAJAy VIIiH MMILIAHTAIMIIBIK TEPe3eHIH TY3UTyiHe KaThICATHIH MaHBI3IbI OHOJIOTHS-
neik Monekynanapasl (LIF, ER, PR, Integrin, TGF-1, VEGF) 6aranaii oTBIpbII, ”MMYHOTHCTOXUMIUTBIK 3epTTEY/Ii
KOJIJaHy MYMKIHZIriH Oaramay kyprizinmi. 3eprrey HoTmkeciHme OK¥ omiciMeH eMaey COHBIH OOJDKaWTHIH
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ANTOPUTM/II JKacay YUIIH KOJJIaHBUIFAH aKMapaTThIK HMMYHOTHCTOXUMHUSIIBIK MapKepiiep aHbIKTabl. JKacaabiHran
MO/ICTIb/IIH KOMETIMEH eM/Iey HOTIIKECI HKaFbIMChI33 TONTapAbl OobKayFa 0oJaibl, O eMJIey ic-11apajapbiH KYprily
TOCUTIH JQJIeJIIeMEMeH JKocmapiayra MYMKIHAIK Oepeni xone DKY omiciMeH emzeny THIMIUITIHIH KeTepliyiHe
cebern 0omaas.

Tipek co3aep: DKY¥, 3HI0TCpMUSHBIH UMILIAHTAIUSUIBIK CE3TIIITIC, PEIENITUBTUIIK, « AMILIAHTAIIHS TePEe3eCi»,
LIF, VEGF, Integrin aVB3, TGFB1, ER, PR.

10.C. KpsLioBa', B.O. IToasikosa', A.M. I'3r3san’, B.H. Jlokumu®, U.M. KBerHoii'

"®I'BHY «HUUATHP um. J1.0. Orray , r.Canxt-Iletep6ypr, Poccuiickas deneparius
? MeskIyHapOIHbIH LIEHTp KIHHHYecKoii penpoayktonorin «PERSONAy, r. AnMatsl, Pecy6muka Kazaxcraun

HAPYKHBI TEHUTAJIbHBIN YHTOMETPHO3, UMMYHOT'UCTOXUMHUYECKAS
JTAATHOCTUKA UMILUIAHTAIITMOHHOM BOCIPUMMYUBOCTHU SHJIOMETPHUA

Pe3rome: OTcyTcTBHE MMIUIAHTALMM B IMKJIAX HKCTpakopropaigbHoro omutonorsopenus (OKO) — oxna u3
OCHOBHBIX TPOOJIEM COBPEMEHHOW penpoayKToyioruy. VIMmiaHTauusi siBiIseTcs MHOTO(aKTOPHBIM IPOIECCOM,
TPYIHO TIPEJCTaBUTh ceOe HaJMYhe EJUMHOTO KPUTEpHs, C MOMOIIBI0 KOTOPOro BO3MOXHO OIPEAEIUTH peLer-
TUBHOCTb 3HAOMeTpHs. OJHAKO, BO3MOKHOCTh JOCTOBEPHOM AMAarHOCTUKH COCTOSTHUSI PELENTUBHOCTU YHAOMETPHUS
TPYZHO IEPEOLEHUTh C TOYKH 3PEHUS] KIMHUYECKOW 3HAYMMOCTH. BHOICHS 3HIOMETpHS HA CEroAHSIIHHWN JEHb
ocraercsi HanboJiee PacIpOCTPaHEHHBIM METOAOM, IO3BOJIIONIMM JHArHOCTUPOBATH MATOJIOTWYECKHE COCTOSHHUS,
MPUBOJSIINE K CYIIECTBEHHOMY CHIDKECHHIO WIIN yTpaTe NMIUIAHTAIIMOHHON CIIOCOOHOCTH SHAOMETPHSL.

BaxHoii mpeacTaBIseTcs] BO3MOXXHOCTH IIPOrHO3MPOBATh HACTYIUICHHE UMIUIAHTALINH, TAK KaK ITPH BBISIBICHUH
HapyIIeHHH MOXXHO N30eKaTh JIMIITHEH SMOLMOHANBHON HArpy3KH, HE IPOBOIUTH MOAEPKKY JIIOTEHHOBOH (a3bl U
BO3/IEPXKATHCSI OT OECHEPCIEKTHBHOIO MEPEHOCa AMOPUOHOB, COXPAHUB MX UIi OTCPOYEHHOrO mepeHoca. Hamm
MIPOBEJICHA OLIEHKA BO3MOKHOCTH MCIOJIb30BAHUSI IMMYHOTHCTOXUMHUYECKOTO HCCIIEOBAHUSI C OLIEHKON KITFOUEBBIX
OHMOJIOrMYECKUX MOJIEKYJ y4acTBYIOUIMX B (opmupoBanuu umiutaHtauonnoro okna (LIF,ER,PR,Integrin, TGF-
B1,VEGF), nns nporHo3a W JMarHOCTHKH HapylIEHHs HMMIUIAHTAIIMOHHOW BOCIIPUUMYHUBOCTU SHAOMETPUS, Y
MAlMeHTOK C Hapy>KHBIM T'€HUTAIBHBIM SHIIOMETPHO30M. B pesynbraTe MccienoBaHuii ObuUIM BepH(DUIIMPOBAHHBI
nH(pOpPMaTUBHBIE MMMYHOTHCTOXHMHYECKHE MapKepbl, KOTOpbIE OBUIM HCIOJIBb30BaHbl JUIS CO3/aHHs aJIrOpHTMa
nporHosa ucxopa JieueHuss MerogoM OKO. C momompio pa3paboTaHHOW MOJENM BO3MOXKHO NPOTHO3UPOBAHHE
TpyNIbl ¢ HEONArompUsATHBIM HMCXOJOM JICYEHHS, YTO ITTO3BOJSIET OOOCHOBAHHO IUIAHWPOBATh TAKTHKY BEICHUS
JIe9eOHBIX MEPOTIPHUSITUN 1 CIOCOOCTBYET MOBBIIIEHUIO 3P PeKTHBHOCTH JIeueHus metonamu DKO.

KiroueBble ciaoa: DKO, uMIUIaHTallMOHHAs BOCHPUMMYHMBOCTH JSHIOMETPHS, PELENTUBHOCTH, «OKHO
nmmtantanuny, LIF, VEGF, Integrin aVB3, TGFB1, ER, PR.
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