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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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]. 

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” (sTILs), 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: Th1 cells, producing interleukin 2 (IL02) 
and interferon y γ (INF-γ) (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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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%-ში. 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 CD8 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 

carcinoma. Regulatory T cells (TREG) produce cytokines by 
immune suppressing, including IL-10 and TGFβ. 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), CD8 (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%).
● High grade - (9>).
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Figure 1. Ovarian mucinous carcinoma.
A. IHC/200x: of CD3 moderate expression in High- grade ovarian serous carcinoma.
B. IHC/200x: of CD8 high expression in High- grade ovarian serous carcinoma.
C. IHC/200x: of CD4 moderate expression in Ovarian mucinous carcinoma.
D. IHC/200x: of CD8 high expression in Law- grade ovarian serous carcinoma.
E. IHC/200x: of CD3 moderate expression in Law- grade ovarian serous carcinoma.
F. IHC/200x: of CD3 moderate expression in Ovarian mucinous carcinoma.

Figure 2. CD3 expression in Ovarian mucinous carcinoma.
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Figure 3. CD4 expression in Ovarian mucinous carcinoma.

Figure 4. CD8 expression in Ovarian mucinous carcinoma.

CD3 CD3 CD3 CD4 CD4 CD4 CD8 CD8 CD8
0-2 3-8 9> 0-2 3-8 9> 0-2 3-8 9>

Ovarian serous borderline tumors 46.7 53.3 0.0 40.0 60.0 0.0 80.0 20.0 0.0
Law- grade ovarian serous carcinoma 33.3 26.7 40.0 46.7 53.3 0.0 26.7 53.3 20.0
High- grade ovarian serous carcinoma 0.0 46.7 53.3 66.7 33.3 0.0 0.0 46.7 53.3
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 33.3 66.7 0.0 73.3 26.7 0.0 20.0 33.3 46.7

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

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).

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).
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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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