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ANNOTATION

Tiulieneva [ . ¢Pathological Morphology of the Utef@lacental Aea and
Myometrium wih Iron Deficiency Anemia of Regnancy i Qualification scientific
work as a manusipt.

Thethesisto obtainthe academialegreeof Doctor of Medical SciencegDoctor
of Medicing MD) on specialty14.03.02«PathologicalAnatomy> (2227 Medicing i
Bukovinian State MedicalJniversity, Chernivsi, 2023. i Kharkiv National Medical
University, the Ministry ofHealth of UkraineKharkiv, 2024.

The thesisdealswith investigationof pathologicalmorphologyof the utero

placentalareaandmyometriumwith iron deficiencyanemiaof pregnancy
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Objectve of theresearchs to improvepathomorpblogicd diagnosticof uterc

placentalform of placentalinsufficiencywith iron deficiencyanemiaof pregnancyby
meansof generalizatiorof resultsof the pathomorphologidaexaminationof the utero
placentalareg myometrium and chorion. The study reslied in the elaboratia of the
conception of mechansms of developmentof uteroplacental form of placental
insufficiencywith iron deficiencyanemiaof pregnancy

The tasksof the researchwere determnation of morphological signs of
placent& insufficiercy in the uteroplacental area with iron deficiengy anemia of
pregnancy clarification of the state of invasion of various types of cytotrophoblast i
the structures of theteroplacentalareaand myometrium with iron deficiencyanemia
of pregnhancy; degmination of cellularand molecular mech&ms of dsturbances of
gestational transformation of theteroplacental area and myometrium with iron
deficiency anemia of pregnacy, clarification of morphofunctional stae of the
myometrium in theutero-placerta area projectionwith iron deficiency anemia of
pregnancy determination of peculiarities of compensatory reactions in ufeec
placentalareaand myometriumwith iron deficiency anemiaof pregnancy detectionof
morphogenesis of pathologyf the placatal chorionic villi with iron deficiencyanemia
of pregnancy formulation of the concept of mechanisms promoting development c
uteroplacental form of placental insufficiacy with iron deficiency anema of
pregrarcy; development of morphologad criteriato diagnose uterplacental form of
insufficiencywith iron deficiencyanemiaof pregnancy

To achievethe aim, the two typesof biopsy materialof 140 observationsvere
examinedby meansof morphologial methoa. Theyinclude140 biopsiesof the utero
placentd areaand myometrium, and 140 placentas recaved during cesarearsections
including 20 of them after physiological pregnancy 20 with chronic placental
insufficiency without iron deficiengy anemiaof pregrang/ (IDAP), 38 IDAP cases
without chronicplacentl insufficiengy. Thelatterincluded 20 case of udegree 181 of
w wegree 22 casesof chronic placentalinsufficiency with IDAP | degree chronic
placentalinsufficiency with IDAP Il degreei 24, andchronic placentalinsufficiency
with IDAP Ill degreei 16.
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According to the complex of clinical signs of pregnancy,the diagnosisof

chronic placental insufficiency (CPIl) syndromewas either made or rejected. The
diagrosis wasspecifiad duing pattomorpholagical exanination of placenta. Awording

to pahological changesof certain structuregprevailin g I n -plaventaf heetru s
system CPI form was determined for the Il and Il trimestgregnang: fetoplacental,
placental and uterplacental foms of CPI[95, 102,106, 358. Utero-placental form of

CPI was diagnosedbased oncirculatory disorders found in the uterine arteries
accordingto Dopplerexaminationfollowed by detectionof appropriatemorphological
equivakntsin the placenta and uteroplacenthd area (RaymondW. Redling 2015)[375,
376].

For a conmprehensivemorphologcal assessmenof biopsies from the utero
placental area and myometrium the following methods were used organometri¢c
general hisiological histochemial, immunohistoclemicd, morplometric (digital
computer histogereomety, microdensitometry microspectrometry ultrasonometric
statisticaj clinical analysis ©the course of pregnay by the materials of mezhl
documents.

Theresearclconductedor thefir sttime deteminedthatiron deficiencyanema
causes the signs of gestatbnal immaturity in the uteroplacental area. Their
expressiveness coordinates with the degree of anmparticular,in the plaental bed
of the uteruswith I1-11l degreedDAP there are o adequat gestational changes in &0
0.1 % of spiral areriesand the venous insufficiencys represented by a sharp decrease
in the numberof venous vessel® 4.4+ 0.22per 1x10° m? of the hstological section
areaand signs oftagrant phemmena orthelevd of the microcirculationchiefly in the
projecton of he peripheral parts of the plnta.

For the first time, in order to assess the gestational immaturity of the uter
placental areadepending on the degree HDAP and to detamine the critera for
diagnasing the utergplacentalform of placental insfficiency, on the material of the

utero-placentalareaandmyometriumthe methodof immunohistochemicalisualization
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of vimentinin the walls of differenttypesof vesselsdecidial tisste, myometium was

apgdied in the projectionof the placental bedard in the foci of vasculameoplasms.

The marked increase in the immunoexpressioviraéntinin the walls of spiral
arteries ofuteroplacental arean observations withDAP indicated thepreservéon of
a pat of leiomyocytes withincomplde gestationaltransbrmation of arteries. The
revaaled peculiarities of the concentration of vimentin in the walls of the
microcirculatoryvesselgeflected the violation of the processesvatcular neoplasms
in the utero-placental areavith I1-111 degreesIDAP. Theysharply restrict the possibility
to implement compensatory reactions in the ugezental blood circulationThe
changes indicated arbe variants of morphological signs of thene-placental fam of
placenal insufficiency.

The researchused immunohstochencal method on votWillebrand factor for
the first time. This enabled to assess the processes of neoangiogenesis methodolog
(vascular neoplasmsvasculogenesigrebuilding of the exising ves®ls), endothelial
dysfunction was diferentiated m different types of the blood vesselas well as the
processes of early and late blood clot formation, gestational rebuilding of tlaé spi
arteries, formation of fibrinoid in thateroplacentalarea andmyometrium.

According to tke performed immunoexpessionanalysisof vimentin and von
Willebrand factor establishedhe morphologicaprerequisites for the developmeuit
the utereplacental form of mcental insufficiencyduring pregnancy agast the
baclgrourd of II-Ill degreedDAP. Thereare the defiency of venous vests of the
uterine wall in theplacentationareaand the insufficiency of the development of the
venous outflow system from the ubeplacental complex in general, probablyedto
violation d the proceses of remdeling d existing vesels, neoangiogenssiand
vasculogenesis. Dependimon the degree odnemia in pregnant womeimcreased
anoikis (a formof apoptosiy of the endothelion, thrombosis of various types of vessels
in the uero-placentd area and excessivalepositon of fibrinoid in the intervillaus space
of the placeta were found which was consistent with the severity of dyscirculatory

phenomena in the utepacental com@x and the degree obn deficiencyanemia
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It is hypotheszed that the detection of enharced immunohisbchemical

expressiorof von Willebrand factor as a markerof early blood clot formationin the
vesselsof the uteroplacentalarea myometriumin the projection of the placentalbed
and intervillous space with ron deficiercy anemia ould beconsidered asigns of
readinesgo trigger a cascade of patbgical reactions and development of obstetrical
complications. They are associated with disturbarafethe myometrium tonus, the
change of whik can bgudged ly the increase of bloodflow resigance in tle uterine
arteries.In particular,in the walls ofthe myometrial segments of the utgracental
arteriessigns of gross damagto the endothelium werfound caused byerhanced
resistance fromnsufficiently gestaiondly transformedspiral arteries of tle placental
bed which should be considered m®rmphological prerequisites for the development of
contractile dysfunction of theyometrium.

Such assuptions were justified by results of hist@rhical eaminatian of the
myometrium usng the tchmique with the water blue chroatrope according to
N.Z.Slinckenko. Depending on the gestational immigyuof the utereplacental area
and the degree of anemia dhe pregnant women were found the incrdase
chromdropophiia of leiomyocytes (asa measue d freeradical alteration of
intracellular proteins) and thgpecific volume of collagen fibers in threyometrium
stromain the placental projectigmainly perivascularly.

The interpretation of the desioed morologicalfeatures ofthe utereplacenta
area and mymetrium follows: with iron-deficiency anemiampaired venous drainage
of the intervillous space, hypoperfusiarf cotyledons, disorders of myometriange
regulation should be considered as eoeiisites for danageto the gncytiotroghoblast
of the choriomc tree of the plagda and the development of tipdacental form of
chronicplacentainsufficiency.

For the first timein orderto find the cellular and moleculamechanismof
gestationalmmaturity of the utero-placentl areastructuresand myometriumwith iron
deficiengy anemia an assessmerof cytotrophoblastic invasion was carried out by
means of an immunohistochemical study of the processeguaation of the number of

extravillous tophoblas cells praliferation and apopusis) ard its "invasive ability" by
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meansof immunovisualizatio metallgroteinasesvas differentiatedn the cells of the

intravascular  (endotheliakplacing) and extraveslar fractions. Invasive
cytotrophoblastn the utero-placentd area was identified for the first time by meansof
the combnation of immunohistochemicatletectionof placentallactogenand protein
1l cl-2.

On the basis adn immunohistochemical stuay the content and distribution of
the prapoptdic protein Bax &d artigpopiotic proten Bcl-2, the marker ofcell
proliferation Ki 67 protein matix metallopoteinase2 and 9 in the cells of the
extravillous cytotrophoblast, itwvas establishedhat with [-1l degreesof IDAP,
cytotrophoblastnvasioninto the structuesof the utero-placentl areabemmesdeeper
and the distanceof lining with endotheliumreplacing cytotrophoblasinto the arterial
walls becomedargerwith their incorporationinto the myometium segmentsilt results
in dilation of the lumenof the spral andradal uterinearteries, hyperplasiaof veinsand
intengfication of neoangiogenesend vasculogenesigrocesses theplacentabed.

With Il degree of iron-deficiency anemia key role in the developmentof
gestationalmmatuity of the uteroplacentd areawith iron deficiengy anemiais played
by cytotroploblastic invasion insufficieng/, which results from decreaseof the
proliferationactivity andinvasiveability of cells of all the fractionsin the extravillous
trophoblastbutin thefirst turni intravasculafendotheium replacing one.

The researchanalyzedfor the first time the level of limited proteolysisand
oxidative protein modification in the endothelium of vessels of various types
extravillous cytotrophoblast fibrinoid, leiomyocytes of the uteroplacental area and
myometium, andin the structuresof the placentalchorionic villi. It was found that
during pregnancy with iron deficiency anemia, and with and withouicalirsigns of
placental insufficiency, thelevel of limited proteolysis and oxidatve proten
modification of the indicated dcalizations is considerably lgher compared to
physiological gestation.

Endothelial dysfunction, intensification of oxidative miot modification in the
trophoblast cells mder comlitions d hypoxia ard iron deftiency @us restrictons of

the proliferdive potential(dueto the deaeaseof immuneexpressiorof s ©  péotein
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andinvasivenes®f the extravillouscytotrophoblas{dueto the decreasén the activity

of matrix metalloproteinase 2 angl & occurs against the grod of increased processes
of Bax-dependent apoptosis, primarily in the cells of enélaim replacing fraction of
trophoblast withl -1l degree®f iron deficiencyanemia

Morphogenesisf pathologyof the placentalchorionicvilli with iron deficiency
anemiaof pregnancyis determined Under IDAP conditionsdevelopmentof chorion
villi isinhibited At the sametime, pathologyof the placentalvillous structureds of a
secondarycharacter Predictorsof its developnent are gestationalimmaturity of the
uteroplacental area perfusion disturbancesof the intervillous space and oxidative
stress.

Conceptually with iron deficiency anemia certain processedevelopin the
uteroplacentalcomplex hemodynamicdisturbancescausedby defective gestational
transformationof the placentalbed vessels provoking inadequateperfusion of the
intervillous spacewith direct damageof the syncytiotrophoblastof chorionic villi;
placentalischemiaand oxidative stressmaking endothelialdysfunctiondeeper Under
conditions of iron deficiency it promotesa sharp restriction of the proliferative
potential of invasive cytotrophoblastwhich ensureggestationaimaturity of the utero
placentalrea.

The following morphological criteria to diagnose uteroplacental form of
placental insufficiency with iron deficiency anemia of pregnancyare suggested
determinabn of morphologicalsignsof gestationalimmaturity of the uteroplacental
area hemodynant disturbancesintensifiedfibrinoid depositin the intervillous space,
inhibition of development of the placental chorionic villi.

Key words: pathologicaimorphobgy of the uteroplacentalarea morphological
diagnosticof chronicplacentalinsufficiency, gestationalmmaturity, cytotrophoblast

invasbn, myometrium iron deficiencyanemiaof pregnancy.
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