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The violation of Wnt-signaling pathway and cyclic neoangiogenesis is early events in endometrial carcinogenesis. In this process an
important role is played by epigenetic modifications and mutations of CDH1, CTNNBI, VEGFA genes, followed by expression violations
of E-cadherin, B-catenin, VEGFA encoded by them.

The aim. To study the expression levels of mRNA of CDHI, CTNNBI, VEGFA genes and the expression levels of E-cadherin,
B-catenin, VEGFA in non-metastatic endometrioid endometrial carcinoma (EEC) and in EEC with metastases to regional lymph nodes.

Materials and methods. Immunohistochemical study of invasive pT, N M_endometrioid endometrial carcinoma (EEC) (n=56;
age — 42-83 years), invasive pT N, _M_EEC (n=30; age — 48-79 years), samples of normal proliferative endometrium (PE) (n=30;
age —41-62 years) was performed. Molecular-genetic study of invasive pT | N M_EEC (n=10; age —45-67 years), invasive pT, N, \M_
EEC (n=10; age — 44—63 years), samples of PE (n=10; age — 4659 years) was performed.

Results. EEC is characterized by the lower mRNA expression level of CDHI gene and by the higher mRNA expression levels of
CTNNBI1, VEGFA genes in comparison with the PE. E-cadherin expression level is 32.6 % lower in non-metastatic EEC and also is
58.10 % lower in metastatic EEC in comparison with the PE. 3-catenin expression level is 32.56 % lower in non-metastatic EEC and
also is 58.11 % lower in metastatic EEC in comparison with the PE. VEGFA expression level is 27.72 % higher in non-metastatic
EEC and also is 17.87 % higher in metastatic EEC in comparison with the PE. There is lower B-catenin expression level in metastatic
EEC in comparison with non-metastatic EEC. Non-metastatic and metastatic EEC is characterized by the direct medium connections
between the mRNA expression levels of CTNNBI and VEGFA genes (y=0.44), between the mRNA expression level of CTNNBI gene

and VEGFA expression level in the tumor (y=0.37).

Conclusions. These changes contribute to tumor growth, invasion and metastasis.

IopiBHsIIbHA XapaKTEePUCTHKA TPaHCKpUNUiiHOY akTuBHOCTI reniB CDH1, CTNNBI1, VEGFA
Ta ekcnpecii konoBanux HumMH 0inkiB E-kaarepuny, p-kareniny Ta VEGFA B metacraTuunii
eHIOMeTPioiaHili agjeHOKAPUHHOMI TiJIa MATKHM i B aJileHOKapuuHOMi 0e3 MeTacTasiB

B. O. Tymancokuii, O. B. Yeneys, O. M. Kamuwnuii

YV kaHIepOreHe3i paka eHAOMETPil0 paHHIMHU MOISIMH € OpyIeHHsT Wnt-CUTHAIBHOTO IUIAXY Ta MUKIIYHOTO aHTioreHesy. Baxm-
BY POJIb IIPH LILOMY BiJirparoTh emireHeTndHi Moandikarii rexis i myrauii renis CDHI1, CTNNBI1, VEGFA 3 nansmiM NopynIeHHsIM
eKkcrpecii KoTOBaHUX HUMU MpoTeiHiB — E-kanrepuny, f-kareniny, VEGFA.

MeTta pob0TH — BUBUUTH MOJIEKYIISIPHO-TeHeTHIHUMH MeToamu piBens exkcrpecii MPHK renis CDHI, CTNNBI, VEGFA, imyHo-
ricTOXIMIYHUM METOJOM — piBHI ekcrpecii E-kaarepuny, B-xateniny, VEGFA B engomeTpioinHiil aqeHOKapIMHOMI eHaI0MeTpio 6e3
MeTacTa3iB i 3 MeTacTa3aMt B pETiOHApPHI JTIM(OBY3IH.

Marepiann Ta metoau. ImyHOricTOXiMiYHEM MeTOnOM BHBYeHA inBasuBHA pT, N M G, . eH1oMeTpioinHa ajgeHOKapIUHOMA €H-

nometpito (EAE) (n=56; Bik — 42-83 pokn), inBasusna pT, N, M G, EAE (n=30; Bix — 48-79 poxkiB) i 3pasku engomerpito pasu
nponidpepaii (TIE) (n=56; Bik — 41-62 poku). MoneKyIapHO-TEHETUIHAM MeTOfIoM BuBueHa inBasueHa pT, N M G, ; EAE (n=10;
Bik — 45-67 pokiB), insasusHa pT, N, M G, EAE (n=10; Bix — 4463 poxku) 1a 3pasku I1E (n=10; Bik — 46—59 pokiB).

Pe3yabraru. B EAE nopisusiHo 3 HopManisanM [1E 3Hmkennii pisens excnpecii MPHK rena CDH 1, a Takox MiABHIIEH] piBHI eKcIIpecii
MPHK reniB CTNNBI i VEGFA. PiBens excrpecii E-kaarepuny B Hemeracrarnuniiit EAE 3nmxennit va 32,36 %, a B MeTacTaru4Hii
EAE — na 58,10 % nopisusHo 3 HopMansHuM I1E. PiBeHs excrpecii -kareniny B Hemeractatnuniii EAE 3umxennit va 32,56 %, B
meractarnuHiil EAE — na 58,11 % nopisastao 3 HopmansuuM [1E. Pisens excripecii VEGFA B nemeracrarnuniit EAE minsumennit
Ha 27,72 %, B meractarnuHiit EAE —na 17,87 % nopisusno 3 HopmanbsHuM [1E. B EAE 3 Meracra3amu BU3HAYa€ThCsl HIKYUI PiIBEHb
eKcrpecii B-kaTeHiHy B IyXJIMHHUX KIITHHAX, HOPIBHIOIOYH 3 iHBA3UBHOK HEMETACTATHYHOIO aICHOKAPIIMHOMOI0. Y HEMETacTaTHYHIi
i metactarnuHiit EAE cnioctepiratorsest npsiMi momipHi 38°s13ku Mixk piBasimu excripecii MPHK renis CTNNBI i VEGFA (y=0,44), mix
piBHeM excripecii MPHK rena CTNNBI 1 piBHeM ekcripecii CyTnHHOTO eHaoTeianbHoro dhakropa pocty VEGFA y TkaHuHI myXJnHHA
(y=0,37).

BucHoBkH. Bka3zaHi 3MiHU CHIPUSIIOTH TYXJIMHHOMY POCTY, iHBa3ii if MeTacTa3yBaHHIO.

Knrwuosi cnosa: xapyurnoma enoomempiro, E-xaoeepun, p-xamenin, CTNNB1, VEGFA, I1JIP, mPHK.
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CpaBHMTe/IbHASI XapaKTePUCTUKA TPAHCKPUNIIIUOHHOH akTuBHOCTH reHoB CDH1, CTNNBI1, VEGFA
H IKCIPecCHH KoMpyeMbIX nMHu 0esikoB E-kanrepuna, f-karennna u VEGFA B meTacTatnueckoii
IH/IOMETPHOM/IHOI aJIcHOKAPIUHOME TeJI1a MATKH U B aICHOKAPIUHOMe 0e3 MeTacTa30B

B. A. Tymanckuii, A. B. Yeney, A. M. Kamviunviii

B xanneporenese paka HIOMETPHS PAHHUMH COOBITHSIMH SBIISIIOTCS HapymieHne Wnt-CHTHAIEHOTO Ty TH U IUKIMIeCKOTO HEOAHTHO-
reHesa. BaxHyo posib IpH 9TOM HIPAIOT dIUTeHeTHIecKre Moauukanyu u mytaiuu reaos CDHI, CTNNBI1, VEGFA ¢ nocneayroumm
HapyIICHUEM SKCIIPECCHU KOAUPYEMbIX HMH NMPOTenHOB — E-kanrepuna, B-karennna, VEGFA.

Lleasb padoThl — U3yYUTH MOJIEKYIISIPHO-TEHETHYECKUME MeTonaMu ypoBHH dkcnipeccud MPHK renos CDHI, CTNNBI, VEGFA,
UMMYHOTHCTOXMMUYECKHM METO/IOM — ypOBHH dKcnpeccun E-kaarepuna, B-xarenuna, VEGFA B sHIOMETpHONIHON a/IcHOKapIIHHOME
sugomeTpust (DAD) 6e3 MeTacTa3oB M C METacTa3aMU B PErHOHAPHBIE TMM(OY3IIBL.

Marepuajbl 4 MeTOAbL. FIMMYHOTMCTOXUMHYECKMM METOOM M3y4eHbl nHBasuBHas pT, N M G, sHIOMeTpHONIHAS aIeHOKap-
1uHoma suIoMeTpus (DAD) (n=56; Bospact — 42-83 rona), unsasusHas pT, N, M G, ,DAD (n=30; Bo3pact — 48-79 n1eT) u 06pasipl
suoMetpus daser mpomudepanuu (I1E) (n=30; Bo3pact — 41-62 rona). MoJeKyIsIpHO-TCHETHYCCKUM METOJIOM H3yUCHBI HHBa3HBHAS
pT,NM_DAD (n=10; Bospact — 45-67 ner), unsasusnas pT N M DAD (n=10; Bospact — 44-63 roxa) u obpasusl I1E (n=10;
Bo3pacT — 46—59 ner).

Pe3yasrarsl. B DAD B cpaBHeHnH ¢ HOpMaibHEIM [13 cHmkeH ypoBens sxcnipeccurt MPHK rena CDH 1, a Taxoke TIOBBIIICHB! yPOBHI
skcnpeccun MPHK renoB CTNNBI u VEGFA. Yposens skcnpeccun E-kaarepuna B HemeTtactarnueckoi DAD cHukeH Ha 32,36 %,
B MeTacrarmdeckoit DAD — Ha 58,10 % B cpaBHeHUM ¢ HOpManbHBIM [1D. YpoBeHb dKcIpeccHu [-KaTeHHHA B HEMETacTaTHYEeCKOM
DAD cumxer Ha 32,56 %, B MeTacTatndeckoiit DAD — Ha 58,11 % B cpaBHenun ¢ HopMmanbHbIM [19. Yposens sxcnpeccnn VEGFA B
HemeractaTudeckoid DAD nosblieH Ha 27,72 %, B metactatuueckoit AD — Ha 17,87 % B cpaBHeHuu ¢ HopMajibHbIM [1D. B DAD
C MeTacTa3aMy OIpeAesIeTcs: 0o1ee HU3KUH yPOBEHb IKCIIPECCHH [3-KaTeHHHA B OITyXOJIEBEIX KJIETKAX 110 CPABHEHUIO C MHBa3HBHOM
HEMEeTacTaTHYeCKO! aIeHOKApIITHOMOM. B HeMeTacTaTn4eckoi 1 MeTacTaTnaeckoit DAD MpoCIeKUBAIOTCS IPSMBIE YMEPEHHBIE CBA3U
Mexay ypoBHsMu skcnipeccun MPHK renos CTNNBI u VEGFA (y=0,44), mexxy ypoBHeM skcripeccur MPHK rena CTNNBI u ypoBHEM

9KCIIPECCHH COCYIHUCTOTr0 SHI0TeIHanbHOr0 (hakTopa pocra VEGFA B Tkanu omyxomu (y=0,37).

BriBoabl. JlaHHbIC U3MEHEHHUS CIIOCOOCTBYIOT OITyXOJIEBOMY POCTY, HHBAa3UH U METacTa3upoBaHuio DAD.

Kniroueswte cnosa: kapyunoma snoomempus, E-xaoeepun, f-kamenun, VEGFA, ITI]P, mPHK.

Ilamonozusn. — 2016. — Ne 2 (37). — C. 13-18

he features of endometrial carcinogenesis, in which

the violation of Wnt-signaling pathway and the viola-
tion of cyclic neoangiogenesis are ones of the earliest events,
have become the subject of many researches in recent years
[1,2]. It is known that epigenetic modifications and also
mutations of B-catenin and E-cadherin genes (CTNNB1 and
CDH1 accordingly), that encode molecules which regulate
cell polarity and provide reorganization of the cytoskeleton,
and also encode intercellular adhesion molecules which en-
sure the maintenance of normal tissues histoarchitectonics,
play an important role in the carcinogenesis of endometrioid
endometrial carcinoma (EEC) [3—-6]. CTNNB1 gene encodes
[-catenin, which is an intercellular adhesion molecule and a
transcription factor of the canonical Wnt-signaling pathway
[7]. Mutations of CTNNBI, APC, AXINI genes lead to the
abnormal stabilization of B-catenin, resulting in nuclear
accumulation of this protein and subsequent uncontrolled
proliferation of the tumor cells [8,9]. It is considered that
endometrioid adenocarcinoma with CTNNB-mutation has
a relatively better prognosis [10]. CDHI-supressor gene
encodes E-cadherin, which is also an intercellular adhesion
molecule. But the loss of E-cadherin expression due to mu-
tations of CDH1 gene contribute to the tumor invasion and
metastasis, hence it correlates with the tumor aggressiveness
[10].The aberrant expression of E-cadherin and B-catenin
was revealed in 51.1 and 62.2 % cases (respectively) of endo-
metrioid adenocarcinoma with using of immunohistochemi-
cal study. The aberrant expression of these proteins has been
rated as a factor of the tumor progression [11]. The process
of angiogenesis, in which the interaction of vascular endo-
thelial growth factor (VEGF) and its receptors (VEGFR)

plays a key role, is equally important in the progression of
the endometrial cancer. These tumors with severe VEGF
expression have a worse prognosis than VEGF-negative
carcinomas, accordingly, VEGF regarded as an important,
clinically relevant inducer of angiogenesis in endometrial
adenocarcinoma [12].

Comparative studies of mRNA expression of CDHI,
CTNNBI, VEGFA genes and immunohistochemical (IHC)
expression of the proteins encoded by them in non-invasive
and invasive EEA, and also in non-metastatic EEA and EEA
with regional metastases are not numerous. Moreover, the
results of these studies are contradictory.

Aim - to study the expression levels of mRNA of CDH],
CTNNB1, VEGFA genes and the expression levels of E-cad-
herin, B-catenin, VEGFA, which are encoded by the genes,
in non-metastatic endometrioid adenocarcinoma of uterus
on the one hand and in endometrioid adenocarcinoma with
metastases to regional lymph nodes on the other hand.

Materials and methods

For this purpose, pathohistological, immunohistochemical
and molecular-genetic methods were used. Pathohistological
and immunohistochemical studies of invasive non-metastatic
(pT, ,N,M)) EEA (56 patients, the age of the patients ranged
from 42 to 83 years) and invasive metastatic (pT, N, ,M )
EEA (30 patients, the age ranged from 48 to 79 years) were
performed. The comparison group consisted of normal
endometrium (proliferative phase) of 30 patients (the age
ranged from 41 to 62 years), in all cases the diagnosis was
estimated based on clinical and morphological data.

The pieces of the tissue, which were cut from the main
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body of the EEA and also from the EEA invasion zone, were
fixed in 10 % neutral buffered formalin and then were em-
bedded in paraffin blocks. The microstructure of the cancer,
the histological type and the degree of tumor differentiation
were evaluated in the paraffin sections, which were stained
with hematoxylin and eosin. IHC study was performed ac-
cording to the standard procedures [13] using the primary
monoclonal mouse antibodies against the -Catenin (DAKO,
USA) — undiluted, Clonef3-Catenin-1, E-Cadherin — undi-
luted, Clone NCH-38 (DAKO, USA), VEGFA (Vascular
endothelial growth factor A), Clone VG1 (DAKO, USA) —
dilution 1:50, and also detection system EnVisionFLEX with
diaminobenzidine (DAKO, USA). After that, sections were
stained with Meyer’s hematoxylin and embedded in balsam.

An immunohistochemical expression of B-catenin, E-cad-
herin, VEGF in the tumor cells of EEA was assessed by
the method of digital morphometry [14] using the program
Image J [15].

Molecular-genetic study of invasive non-metastatic
(pT, NM, ) EEC (10 patients) and invasive metastatic
(TN, ,M ) EEC (10 patients) was performed. The com-
parison group consisted of normal endometrium (prolifer-
ative phase) of 10 patients. Molecular-genetic study was
conducted on the material, which was fixed in formalin
and embedded in paraffin blocks. In order to obtain a total
RNA preliminary dewaxing in xylene and rehydration in
descending concentrations of ethanol (100 %, 96 %, 70 %)
were performed. Prepared samples were homogenized using
a mortar and pestle, then they were placed in a test tube
“Axygen” (USA) and then samples were further dewaxed
and rehydrated. An isolation of a total RNA was performed
using a set “Trizol RNA Prep 100” (Izogen Lab., LTD,
Russian Federation), which contains the 7rizol reagent
(lysing reagent, that includes denaturant guanidintiotsionat
and phenol with pH=4.0) and ExtraGene E (ion exchangers
slurry mixture). An RNA was isolated according to the kit
protocol.

For reverse transcription and obtaining cDNA a set OT-1
(“Syntol”, Russian Federation ) was used. The reaction
mixture had a total volume of 25 pl, contained pl of Ran-
dom-6 primer, 2 pl of the total RNA, 8.5 ul of deionized
H,O, which was cleared from nucleases, 12.5 pl 2.5x of the
reaction mixture and 1 pl of reverse transcriptase MMLV-RT.
Reverse transcription was performed at 45 °C during 45
minutes, followed by heating to 92 °C during 5 minutes in
order to inactivate the MMLV-RT.

To determine the expression level of mRNA of genes,
which were investigated, a thermal cycler CFX96 ™ Re-
al-Time PCR Detection Systems (“Bio-Rad Laboratories,
Inc.”, USA) and a reagent kit for RT-PCR in the presence
of SYBR Green R-402 (“Synthol”, Russian Federation )
were used. The final reaction mixture consisted of SYBR
Green colorant, a DNA-polymerase SynTaq with antibodies
that suppress the enzyme activity, 0.2 ul of forward and
0.2 pl of reverse specific primers, dNTP-deoxynucleoside
triphosphates and 1 pl of the matrix (¢cDNA). The reaction
mixture was brought to the total volume of 25 pl by addition
of deionized H,0. Specific primer pairs (5°-3”) for analysis
of the test genes and the reference genes were chosen using
the Primer-Blast software (www.ncbi.nlm.nih.gov/tools/
primer-blast) and were manufactured by Thermo Scientific,
USA (Table ).

After an initial denaturation at 95 °C during 10 min, ampli-
fication consisted of 4550 cycles and was carried out under
the following conditions: denaturation — 95 °C, 15 seconds;
annealing — 59—61 °C, 30—60 seconds; elongation — 72 °C,
30 seconds. As a referent gene for determining the values of
changes in the expression levels of the genes, which were
studied, glyceraldehyde 3-phosphate dehydrogenase gene
(GAPDH) was used. The relative normalized amount of
cDNA targeted genes was determined by the, ,Ct method.
Statistical analysis of PCR results was performed using CFX
Manager™ software (Bio-Rad, USA). The negative controls
were included in the experiment: without the addition of the
matrix of cDNA in the PCR reaction; without the addition
of the matrix of mRNA template into the cDNA synthesis;
without the addition of the enzyme into the cDNA synthesis.
All the reactions were performed on the individual samples
in three replicates.

Statistical processing of the results was performed on
a personal computer using program “STATISTICA® for
Windows 6.0” (StatSoft Inc., License Noe AXXR712D-
833214FANS). Data was presented as Me (Q,, Q,) — the
median of expression levels, and the lower and the upper
quartiles. The analysis of the differences between the mRNA
expression levels (for CDH1, CTNNBI, VEGFA genes) and
the expression levels of the proteins encoded by the genes, in
non-metastatic EEA, metastatic EAE and in normal endome-
trium was performed using a nonparametric Kruskal-Wallis
test. In the absence of the statistically significant difference
in the 3 groups of study, the pairwise analysis of the groups
using the nonparametric Mann-Whitney test was carried

Table 1
Gene Primer T, °C Product length (bp) Exon junction

cateninbeta 1 F = CCTGTTCCCCTGAGGGTATT 58.4 o6 220/
(CTNNB1) R = CCATTGTCCACGCTGGATTT 58.82 221

. F = CAGTACAACGACCCAACCCA 59.89 2060/
E-cadherin, (CDH1) | g - ACCCACCTCTAAGGCCATCT 59.96 63 2061

VEGEA F = TCACCATGCAGATTATGCGGA 59.86 5 1353/

R = TCTCTCCTATGTGCTGGCCT 60.03 1354

F = CTCTGCTCCTCCTGTTCGAC 59.83 165/

GAPDH R = CGATGTGGCTCGGCTGG 60.58 63 166
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out. The links between the mRNA expression levels and the
corresponding proteins expression levels were determined by
the calculating of the y-coefficient. The results were consid-
ered as statistically significant at the level of 95 % (p<0.05).

Results and discussion

It was found that the levels of relative normalized mRNA
expression of E-cadherin gene (CDH) in non-metastatic and
metastatic EEA reduced by 12.5 times in comparison with
the normal endometrium (for non-metastatic EEC the median
of expression level is 0.08 (0.05; 0.54) and for metastatic
EEC the median of expression level is 0.08 (0.03; 0.29)
(Table 2). The difference between the mRNA expression
levels of E-cadherin gene (CDH!) in metastatic EEA and
non-metastatic EEA aren’t statistically significant (p>0.05).

The results of the molecular-genetic studies correspond
to the results of our immunohistochemical studies, which
were carried out in parallel: the expression level of E-cad-
herin in normal endometrium is higher, the figure is 112.82
(99.72, 139.34) CUOD; the expression level of the protein
in non-metastatic EEC is 46.49 % lower, the figure is 60.37
(30.15; 74.33) CUOD; the expression level of E-cadherin
in EEC with metastasis is 56.19 % lower, the figure is 49.43

(30.34; 73.23) CUQOD (Table 3). In our previous study the
2-times lower expression level of E-cadherin in invasive
non-metastatic EEC compared to the normal endometrium
has been demonstrated [16].

It is established that the loss of E-cadherin expression is
more typical for type II endometrial carcinomas, but the
loss of E-cadherin expression is also observed in 6-57 %
cases of type I endometrial carcinoma. [17]. The loss of
E-cadherin expression in EEC is associated not only with the
CDH1 gene mutations [17], but also with CDHI promoter
hypermethylation [18] and dysregulation of the proteins,
which normally inhibit the E-cadherin expression. The loss
of E-cadherin expression is a poor prognostic factor for the
patients with EEC [10], because this loss is associated with
the phenomenon of epithelial-mesenchymal transformation,
which includes the loss of apical-basal polarity of the cancer
cells, the increasing of the mesenchymal integrins synthesis
by these cells, the migration of the tumor cells into the adja-
cent tissues and also the tumor metastasis [19].

It was established, that the content of mRNA of CTNNBI
gene in non-metastatic EEC is increased by 6.88 (2.78;
13.31) times (p<0.05) and in EEC with metastases it’s in-
creased by 28.20 (3.85; 217.65) times (p<0.05) in compar-

Table 2

The levels of relative normalized mRNA expression of CDH1, CTNNB1, VEGFA genes in non-metastatic
and metastatic endometrioid adenocarcinoma of uterus

The levels of relative normalized mRNA expression of the genes
Gene Normal prolifera_tive*endometrium, EEA withoui metastases, EEA with Tetastases, b
n=10 n=10 n=10
Me (Q; Q,) Me (Q; Q,)
E-cadherin (CDH1) 1 0.08 (0.05; 0.54) 0.08 (0.03; 0.29) >0.05
Cateninbeta 1 (CTNNB1) 1 6.88 (2.78; 13.31) 28.20 (3.85; 217.65) >0.05
VEGFA 1 2.78 (1.31; 4.71) 5.27 (2.37; 19.57) >0.05

Notes: Me — the median of relative normalized expression level; Q, — the lower quartile of relative normalized expression level;
Q, — the upper quartile of relative normalized expression level. The reliabilities of the differences of the normalized expression levels
in non-metastatic and metastatic EEC were evaluated using the non-parametric Mann-Whitney U test; * — the statutory rate — the level
of mRNA gene expression in normal proliferative endometrium is taken as 1, and the relative normalized levels of mRNA expression

in adenocarcinomas is defined in relation to this indicator.

Table 3
The expression levels of E-cadherin, f-catenin and VEGFA in normal endometrium, non-metastatic
and metastatic endometrioid adenocarcinoma of uterus
The expression levels of the proteins
Protein Normal en_dometrium, Non-meta_static EEA, EEA with _metastasis, b
n=56 n=30 n=30
Me (Q1; Q3) Me (Q1; Q3) Me (Q1; Q3)
E-cadherin 112.82 (99.72; 139.34) CUOD 60.37 (30.15; 74.33) CUOD 49.43 (30.34; 73.23) CUOD >0.05
B-catenin 161.47 (151.46; 168.47) CUOD 108.90 (89.11; 124.35) CUOD 67.64 (55.40; 96.21) CUOD <0.05*
VEGFA 111.43 (106.36; 116.02) CUOD 142.32(128.90; 152.39) CUOD 131.34 (107.19; 163.17) CUOD >0.05

Notes: Me — the median of relative normalized expression level; Q, — the lower quartile of relative normalized expression level;
Q, — the upper quartile of relative normalized expression level. The reliabilities of the differences of the expression levels of the studied
proteins in normal proliferative endometrium, in non-metastatic and metastatic EEA were evaluated using non-parametric Kruskal-

Wallis test; * — statistically significant results.
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ison with normal endometrium (7able 2). At the same time,
the content of mRNA of CTNNB/ gene in metastatic EEA
wasn’t significantly different from the mRNA of the gene in
EEC without metastases (p>0.05). According to the litera-
ture mutations of CTNNB1 gene occur in the early stages
of EEC development, they are found in 20—40 % cases of
EEC [4]. Mutations of CTNNBI gene are accompanied by
activation of the canonical signaling Wnt/B-catenin-pathway
and abnormal nuclear accumulation of B-catenin, that is
observed in 1647 % cases of EEC [17], and also by Cy-
clin-D activation with subsequent uncontrolled division of
the tumor cells [8,20].

Our immunohistochemical studies, which were carried
out in parallel, confirmed previous data. It was found, that
[B-catenin expression level in non-metastatic and metastatic
EEA is lower, than in normal endometrium. The expression
level of B-catenin in normal endometriumis 161.47 (151.46,
168.47) CUOD; in the tumor cells of non-metastatic EEC
the median is 32.56 % below and the figure is 108.90 (89.11;
124.35) CUOD; in the tumor cells of metastatic EEC the
median is 58.11 % below and the figure is 67.64 (55.40;
96.21) CUOD (Table 3).

It was found that the level of mRNA expression of VEGFA
gene in non-metastatic and metastatic EEC in comparison
with the normal endometrium increased by 2.78 (1.31;4.71)
and 5.27 (2.37; 19.57) times, respectively (p<0.05). The
difference between the mRNA expression of VEGFA gene
in metastatic EEC and in non-metastatic EEC isn’t statisti-
cally significant (p>0.05) (7able 2). Moreover, a statistically
significant increase of the level of immunohistochemical
expression of VEGFA in the EEC tumor cells as compared to
the normal endometrium was revealed (p<0.05): the VEGFA
expression level in normal endometrium is 111.43 (106.36,
116.02) CUOD:; in the tumor cells of non-metastatic EEA the
expression level of the marker is 27.72 % higher, the figure
is 142.32 (128.90; 152.39) CUOD; in the tumor cells of
metastatic EEC the expression level of the marker is 17.87 %
higher, the figure is 131.34 (107.19, 163.17) CUOD (7able
3). At the same time, the difference between the expression
levels of this marker in non-metastatic and metastatic EEC
isn’t statistically significant (p>0.05).

It is well known that angiogenesis plays a critical role in
the progression of endometrial cancer [21]. One of the most
powerful pro-angiogenic factors, which are involved in the
angiogenesis during type 1 endometrial cancer, is vascular
endothelial growth factor (VEGF) [12]. The angiogenesis,
which progresses in the endometrial cancer, is supposed by
the alteration in VEGF/VEGF-receptors signaling pathways

[3], the participation of WNT-proteins and B-catenin, but the
role of inhibitors and inducers of Wnt-signaling pathway in
this process is still unknown [22].

The direct medium connections between the mRNA ex-
pression levels of CTNNB/1 gene and VEGFA gene (y=0.44)
in non-metastatic and metastatic EEC, and also between
immunohistochemical expression level of VEGFA in the
tumor tissue (y=0.37) were revealed. Such connections may
be a manifestation of the Wnt-signaling pathway effect on
the VEGFA expression.

Conclusions

1. Endometrioid adenocarcinoma of uterus is characterized
by the lower mRNA expression level of E-cadherin gene
(CDH1) and also by the higher mRNA expression level of
B-catenin gene (CTNNBI) and vascular endothelial growth
factor A gene (VEGFA) in comparison with the normal
endometrium.

2. The immunohistochemical expression level of E-cad-
herin is 32.6 % lower in the tumor cells of non-metastatic
endometrioid adenocarcinoma and also is 58.10 % lower in
the tumor cells of metastatic endometrioid adenocarcinoma
in comparison with the normal endometrium.

3. The immunohistochemical expression level of B-cat-
enin is 32.56 % lower in the tumor cells of non-metastatic
endometrioid adenocarcinoma of uterus and also is 58.11 %
lower in the tumor cells of metastatic endometrioid adeno-
carcinoma in comparison with the normal endometrium.

4. The immunohistochemical expression level of vascular
endothelial growth factor A (VEGFA) is 27.72 % higher in
non-metastatic endometrioid adenocarcinoma and also is
17.87 % higher in metastatic endometrioid adenocarcinoma
of uterus in comparison with the normal endometrium.

5. Endometrioid adenocarcinoma of uterus with metastases
in the regional lymph nodes differs by the lower expression
level of B-cateninin comparison with the non-metastatic
endometrioid adenocarcinoma.

6. Non-metastatic and metastatic endometrioid adenocar-
cinoma of uterus is characterized by the direct medium con-
nections between the mRNA expression level of f-catenin
gene (CTNNB1) and the mRNA expression level of VEGFA
gene (y=0.44) and also between the immunohistochemical
expression level of VEGFA in the tumor tissue (y=0.37).

The prospects of further research

Considerable interest is the further study of transcription-
al activity of other genes, which are involved in the EEA
carcinogenesis.

Conflicts of interest: authors have no conflict of interest
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