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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Ovarian cancer is the leading cause of death from
gynaecological cancers worldwide. In Georgia, ovarian cancer
ranks fourth in terms of prevalence, and third in terms of
mortality rate. According to the latest epidemiological data,
there will be 21,421 new cases of ovarian cancer and 13,770
deaths from ovarian cancer in the United States in 2021. Due to
the lack of early screening methods and asymptomatic clinical
courses, most ovarian cancer is diagnosed at an advanced stage,
when the prognosis of the disease is already poor. Despite the
advances in modern medical treatment and surgery, ovarian
carcinoma remains the most lethal gynaecological cancer.
The 5-year survival rate is 46% for all stages combined. The
microenvironment of ovarian carcinomas is mainly represented
by macrophages, dendritic cells, neutrophils and lymphocytes.
Epithelial ovarian carcinoma-infiltrating lymphocytes (TIL)
have attracted much interest in the last five years. Ovarian
cancer is a heterogeneous disease concerning tumour-infiltrating
lymphocytes and TILs. In terms of histological subtypes, most
studies include only high-grade serous carcinomas of the ovary,
and studies on other histological types are scarce. The results of
our study show that the quantitative evaluation of T lymphocytes
and their subpopulations does not show a statistically reliable
correlation between different histological types of tumours,
which may be due to the intratumoral heterogeneity and
individual specificity of tumours.

Key words. Ovarian cancer, microenvironment of the ovary,
tumor infiltrating lymphocytes, TIls.

Literature review.

Ovarian cancer is the leading cause of death from
gynaecological cancers worldwide [1]. In Georgia, ovarian
cancer ranks fourth in terms of prevalence, and third in terms
of mortality rate. According to the latest epidemiological data,
there will be 21,421 new cases of ovarian cancer and 13,770
deaths from ovarian cancer in the United States in 2021 [1-3].
Due to the lack of early screening methods and asymptomatic
clinical courses, most ovarian cancer is diagnosed at an advanced
stage, when the prognosis of the disease is already poor. Despite
the advances in modern medical treatment and surgery, ovarian
carcinoma remains the most lethal gynecological cancer. The
5-year survival rate is 46% for all stages combined [3,4].

According to histological type ovarian tumors are divided
into epithelial, germ and stromal tumors. Almost 90%
of primary ovarian tumors it is of epithelial origin [5,6].
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According to classification of World Health Organization
(WHO) ovarian tumors are classified into the following types:
serous, mucinous, endometrial, clear cell, transitional cell,
mixed epithelial, undifferentiated unclassified. Of these types
the most common is ovarian serous carcinoma. In accordance
with FIGO classification, serous carcinoma is classified as low-
grade and high grade ones, which bears meaningful prognostic
value. Besides, ovarian serous tumor subtype is classified as
the borderline, with the histological signs of benign serous
cystadenoma a malignant serous carcinoma as well [3,7,8].

Microenvironment of the ovarian carcinoma is generally
represented by macrophages, dendritic cells, neutrophils and
lymphocytes. Macrophages may relate to development and
progression of the ovarian carcinoma. Ovarian epithelial
carcinoma infiltrating lymphocytes (TIL), it attracted a lot of
interest last five year.

The International Immuno-Oncology Biomarkers Working
Group specified “intraepithelial” (iTILs), as the lymphocytes,
directly observed in a tumor and “stroma” (SsTILs), as TILs,
located 1mm lower of the epithelial layer in 2017. sTILs and
iTILs are expressed in percentage or median to assess the
inflammatory infiltrate [5,9].

The recommendation has been given as per particular studies
about the way of assessment of the TILs presence 3-10 vision
area should be inspected in x200 or x400 high power field of
preparation. TIL in particular studies for tumors of various
organs are assessed using diverse antibodies by H&E and IHC
as well [10].

There are no universal approach and recommendation in
studies, accordingly, we may find model of assessment in four
grades in some studies (low - 1-2; average — 3-9; and high >20),
whereas according to the other authors, if TIL-s >5 or 10 HPF
was specified as positive iTILs and only positive an negative
cases were distinguished.

Ovarian epithelian tumors may reveal various subtypes of T
cells: CD8+ T cytotoxic and CD4+ T helper lumphocytes are
revealed by means of molecules, existing on the surface or
molecule produced cytokines. Helper CD+ cells are subdivided
into the subtypes: Thl cells, producing interleukin 2 (IL02)
and interferon y y (INF-y) (acting on CD8+ cells); Th2 cells,
which stimulate IL- 4, 5, 6, 10 and 13n(Humoral immunity);
Th17 cells, stimulating IL-17; and T follicular helper (TFH)
interacting with B lumphocytes [11-13].

Tumor Infiltrating B Lymphocytes (B-TILs) were revealed
in some of the solid tumors, including ovarian epithelial
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carcinoma. Regulatory T cells (TREG) produce cytokines by
immune suppressing, including IL-10 and TGFp. By expressing
FOXP3 and CD25, TREG, existing in tumor microenvironment
are often identified. All types of immune cells are detected in
the tumor and around it [13].

Ovarian tumor serves as heterogenic illness with regards to the
Tumor Infiltrating Lymphocytes. Considering the histological
subtypes, majority of the studies involve high grade serous
carcinoma only, whereas the studies with regards to the other
histological types are scarce.

Research methodology.

In accordance with our research, cohort retrograde study has
been conducted, for which the archive material of the Laboratory
of Teaching, Scientific and Diagnostic in pathology of Tbilisi
State Medical University, non-personified paraffin blocks have
been utilized. The patients have been diagnosed in the same
unit over the course of 2019 to 2022. Research supported by
Ethics Commission of Tbilisi State Medical University by (N2-
2022/95). The samples were randomly selected for every single
diagnosis in equal amount. The study involved 75 cases as a
whole, accordingly split into the following subtypes:

1. Ovarian serous borderline tumors (n=15).

2. Ovarian mucinous borderline tumors (n=15).

3. Ovarian mucinous carcinoma (n-15).

4. Law- grade ovarian serous carcinoma (n=15).

5. High- grade ovarian serous carcinoma (n=15).

Immunohistochemical study was planned in the respective
groups and the following were performed considering the steps.
FFPE tissue samples were deparaffinized in xylene, rehydrated
using serial dilutions of ethanol (96%, 80%, 70%) and an
antigen retrieval procedure was performed.

Immunohistochemical study has been conducted using Leica
Autostainer Bond-Max, Monoclonal ready-made antibodies
CD3 (clone: LN10) and CD4 (clone: 4B12), CDS8 (clone:
4B11) (manufacturer: Novocastra). Visualization has been
performed by means of Bond polymer refine detection system.
Hematoxylin-Eosin stained sections have been assessed by two
independent pathologist anatomist (G.B. and Sh.K).

Quantitative data of histopathologic and immunohistochemical
study results have been processed using relevant static methods:
correlation has been specified in accordance to Spearman
rank test, whereas, Mann-Whitney and Kruskal-Wallis tests
have been used for comparative analysis among the groups.
Sensitivity and specificity have been assessed by 95% credibility
interval. P digit <0.05 has been reviewed statically reliable.
SPSS statistical software V20.0 have been used for all types of
statical process.

Results.

Having interpreted the immunohistochemical study results,
relevant subtypes have been detected in every group based
on percentage expression of immunocompetent cells, the
percentage distribution of the expression grade of markers in
CD3, CD4, CD8 subtypes took place as follows:

® Marker expression in low grade (0-2%).

® Mean grade (3-8%).

e High grade - (9>).
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Out of the studied ovarian serous borderline tumor (n=15),
CD3 low expression was observed in 46.6% of the cases;
moderate expression was observed in 53.5%; no high expression
was revealed. Low expression of CD4 was observed in 40%
of the cases; moderate expression in 60%; no high expression
was revealed. Low expression of CD8 was observed in 80% of
the cases; moderate expression in 20%; no high expression was
revealed.

Out of the cases of low-grade ovarian serous carcinoma
(n=15) low expression of CD3 was revealed in 33.3% of the
cases; moderate expression in 46.6%; high expression in
53.3%-10]. Low expression of CD4 was observed in 40.0% of
the cases; moderate expression in 53.3%; no high expression
was revealed. Low expression of CD8 was seen in26.6% of the
cases, moderate expression in 53.3%; high expression in 20-%.

Out of the studied high-grade ovarian serous carcinoma
(n=15) No low expression of CD3 was observed; moderate
expression was revealed in 53.3% of the cases, high expression
in 53.3%. Low expression of CD4 was observed in 66.6% of the
cases; moderate expression in 33.3%; no high expression was
observed. No low expression of CD8 was observed in any cases;
moderate expression in 46.6%; high expression in 53.3-%.

The studied ovarian mucinous borderline tumors (n=15)
showed low expression of CD3- in 73.6% of the cases; moderate
expression in 26.6%; No high expression was observed. Low
expression of CD4 was shown in 60% of the cases; moderate
expression in 40%; No high expression was observed. Low
expression of CD8 was observed in 80% of the cases; moderate
expression in 20.0%. No high expression was observed.

Out of the studied ovarian mucinous carcinoma (n=15) Low
expression of CD3was observed in 33.3% of the cases; moderate
expression in 66.6%; No high expression was observed. Low
expression of CD4 was observed in 73.3% of the cases; moderate
expression in 26.6%; No high expression was observed. Low
expression of CD8 was observed in 20% of the cases; moderate
expression in 33.3%; high expression in 46.3% (Figure 1).

Comparison of research results.

In cases of serous borderline tumor of the ovary with a low
level of CD3 (0-2%) expression is 1.57 times lower compared
to ovarian mucinous borderline tumor; Moderate degree (3-
8%) expression is 2 times higher; Low level (0-2%) expression
of CD4 0-66 times less compared to ovarian mucinous tumor.
Moderate quality (3-8%) expression is 0.6 times higher; Low and
moderate expression of CDS is similar to mucinous borderline
tumor. Moderate (3-6%) expression is 0.6 times higher.

In serous borderline tumors of the ovary — low level of
expression of CD3 0,7 times more compared to low-grade serous
carcinoma of the ovary. Moderate expression is twice as high.
Low expression of CD4 in the serous borderline tumors is 1.1
time less then low-grade ovaries serous carcinomas. Moderate
expression is 1.1 times higher; CD8 low expression is 3.0 times
higher in cases of serous borderline tumors compared to low-
grade serous carcinomas of the ovary. Moderate expression 2,6
yet less (Figure 2).

Low CD3 in cases of low-grade serous carcinoma of the
ovary high expression is observed in 33.3%, while there was
no low expression in high-grade serous carcinomas. Moderates



Figure 1. Ovarian mucinous carcinoma.

A. IHC/200x:
B. IHC/200x:
C. [HC/200x:
D. IHC/200x:
E. IHC/200x:
F. IHC/200x:
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of CD3 moderate expression in High- grade ovarian serous carcinoma.
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of CD4 moderate expression in Ovarian mucinous carcinoma.
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of CD3 moderate expression in Law- grade ovarian serous carcinoma.

of CD3 moderate expression in Ovarian mucinous carcinoma.
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Figure 2. CD3 expression in Ovarian mucinous carcinoma.
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Figure 3. CD4 expression in Ovarian mucinous carcinoma.
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Figure 4. CDS expression in Ovarian mucinous carcinoma.

Table 1. Percentage distribution of cases in accordance with the expression of markers in CD3, CD4, CD8 subtypes.

CD3 CD3 CD3 CD4 CD4 CD4 CDS8 CDS8 CDS8

0-2 3-8 9> 0-2 3-8 9> 0-2 3-8 9>
Ovarian serous borderline tumors 46.7 533 0.0 40.0 60.0 0.0 80.0 20.0 0.0
Law- grade ovarian serous carcinoma 333 26.7 40.0 46.7 533 0.0 26.7 533 20.0
High- grade ovarian serous carcinoma 0.0 46.7 533 66.7 333 0.0 0.0 46.7 533
Ovarian mucinous borderline tumors 73.3 26.7 0.0 60.0 40.0 0.0 80.0 20.0 0.0
Ovarian mucinous carcinoma 333 66.7 0.0 73.3 26.7 0.0 20.0 333 46.7

expression is 1.7 times higher in high-grade serous carcinomas.
High expression was noted 1.3 in more cases, high-grade serous
carcinomas are low-grade unlike carcinomas. Low expression
of CD4 in the ovary in low-grade serous carcinomas it is 0.6
times less than in high-grade serous carcinomas compared to
carcinomas. Moderate expression is 1.6 more than low-grade
in serous carcinomas. Moderate expression of CD8 is 1.1 times
higher than serous in low-grade carcinomas compared to high-
grade carcinomas. High expression is 0.3 times less than in
low-grade serous carcinomas in contrast to high-grade serous
carcinoma (Figure 3).
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In cases of mucinous tumor of the ovary, low expression
of CD3 is 2.2 times more compared to ovarian mucinous
carcinoma. Moderate expression in mucinous borderline tumor
it is 0.3 less than in mucinous carcinoma. Low expression
of CD4 is 1.2 times higher in cases of mucinous carcinoma.
Moderate expression is 1.5 times higher in mucinous tumors
than in mucinous carcinomas. Low level of CD8 expression
in mucinous borderline tumors 4 times it is higher compared
to mucinous carcinoma. In mucinous carcinomas moderate
expression is 1.6 times more than in mucinous borderline
tumors (Figure 4).



Conclusion.

The research results show that T lymphocytes and it’s
subpopulations quantitative assessment of statistically reliable
correlation of different tumors it does not show in relation to
histological type which could be the reason tumor intratumor
heterogeneity and individual specificity.
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