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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.



GEORGIAN MEDICAL NEWS
No 2 (359) 2025

Gavrilova Uliana V, Alieva Samaya A, Gerasimenko Aleksandra A, Mikhaleva Ekaterina A, Solovieva Ekaterina V, Vedzizheva Khava Kh, 
Sadykov Magomed L, Belousova Anastasia A, Ladaev Abubakar Kh, Aupov Ibragim A, Maasheva Elita A, Makhamaev Ilias B, Yanarkaev 
Ibragim R. 
NEXT-GENERATION ANTIOXIDANTS: SHOULD WE TARGET PEROXIREDOXINS (PRX)?.…………..................................………..6-14

Marina Endeladze, Maia Zhamutashvili, Tinatin Gognadze, Elene Meskhi, Natia Jojua, M. Akhvlediani. 
CASE REPORT OF CAT SCRATCH DISEASE (BARTONELLA)……………………….........................…………………………………..15-17

Karapetyan A.G, Santini C, Pellei M, Caviglia M, Dallakyan A.M, Petrosyan Zh.H, Danielyan M.H, Nebogova K.A, Grigoryan V.S. 
MANIFESTATION OF RADIOPROTECTIVE PROPERTIES IN COPPER COMPLEXES [CU(LCF3)2] AND [СU(ADM)(PPH3)2]PF6...…18-22

Nato Nakudashvili, Levan Ratiani, Tamar Megrelishvili, Elene Saribekovi, Marine Tsabadze, Nina Kipiani, Nino Intskirveli, Magda Tortladze, 
Tea Gabunia, Shorena Tsiklauri, Zaza Nakudashvili, George Ormotsadzr, Tamar Sanikidze. 
FEATURES OF VASOMOTOR RHINITIS (VMR) IN PATIENTS WITH A HISTORY OF COVID-19 INFECTION…….....…………….23-31

Warda Mohamed, Rashid Eltayeb, Hussam Ali Osman, Mosab Omer, Elryah. I. Ali, Ammar Abdelmola, Tagwa Yousif, Mohamed Belhocine, 
Safa Taha, Elyasa Elfaki, Wael Alzahrani, Asaad Babker, Abdelgadir Elamin Eltom, Marwan Ismail, Ayman Alfeel. 
BIOCHEMICAL INSIGHTS AND HORMONAL MARKERS OF POLYCYSTIC OVARY SYNDROME IN SUDANESE WOMEN: 
EXPLORING INFERTILITY AND RISK FACTORS IN RED SEA STATE…………................................................................…………….32-39

Kolupayev S.M, Goloborodko M.M, Bytiak S.Yu, Lavrinenko A.S, Lupyr M, Lantukh I.V, Lytvynova I.L, Gulbs O.A, Dikhtyarenko S.Yu, 
Kobets O.V. 
PSYCHOLOGICAL FEATURES OF THE REHABILITATION OF PERSONS WITH UROLITHIASIS……...................................………40-44

Wang-Yong Li, Xiao-Yan Yang, Zhun Cai, Guo-Fu Chen. 
A CASE OF CECAL CANCER WITH RETROPERITONEAL ABSCESS……………………………………........................………………45-48

Tamriko Dzotsenidze, Arsen Gvenetadze, Giorgi Burkadze, Ekaterine Isakidi, Mariam Shulaia. 
GENETIC ALTERATIONS IN TUBO-OVARIAN EPITHELIUM DURING OVARIAN NEOPLASIA………….....................................…49-54

Ali M. Muhammed Ali, Omar M. Yahya, Ehsan HT. AlDabbagh. 
IN SILICO DOCKING OF SILYMARIN ACTIVE CONSTITUENTS WITH INSULIN RECEPTORS: A STEP TOWARD DIABETES 
THERAPEUTICS…………………………………………....................................................………………………………………………….55-62

Armenuhi Avagyan, Taline K. Ashekian, Armenuhi Snkhchyan, Hasmik Mkrtchyan, Tigran Petrosyan. 
BARRIERS AND SOLUTIONS IN THE USE OF ALTERNATIVE AND AUGMENTATIVE COMMUNICATION: A PILOT DESCRIPTIVE 
STUDY PRESENTING INSIGHTS FROM ARMENIAN PROFESSIONALS…………..........................................................................……63-71

Xin-Juan Wang, Lian-Ping He. 
STATISTICAL TEACHING ON BUILDING STROKE PREDICTION MODELS……………………...........................……………………72-75

Kosherova Bakhyt Nurgaliyevna, Abbozova Shakhnosa Maratovna, Smagul Manar Asyrovna, Zhumagaliyeva Galina Dautovna, Sagyndykova 
Togzhan Baibolsynovna. 
MEASLES IN PREGNANCY IN THE REPUBLIC OF KAZAKHSTAN: CLINICAL AND LABORATORY MANIFESTATIONS AND 
OUTCOMES…………………………………………………………………………..............................................................…………….…..76-80

Warda Mohamed, Rashid Eltayeb, Hussam Ali Osman, Mosab Omer, Elryah. I. Ali, Ammar Abdelmola, Tagwa Yousif, Mohamed Belhocine, 
Safa Taha, Elyasa Elfaki, Wael Alzahrani, Ayman Alfeel, Asaad Babker, Abdelgadir Elamin Eltom, Marwan Ismail. 
FOLLICLE-STIMULATING HORMONE RECEPTOR MUTATIONS IN SUDANESE WOMEN: A STUDY ON POLYCYSTIC OVARY 
SYNDROME……………………………………………………………………………...................................................……………….……81-86

Saidulaev M.A, Osipova N.I, Gurtskaya A.D, Semov N.D, Khusainov R.R, Khabarov E.A, Lech D.S, Stotland P.A, Eloeva V.V, 
Syromyatnikova A.V. 
PIRACETAM HELPS RESTORE VISION AFTER CRANIOCEREBRAL TRAUMA……….............................……………………………87-88

Ming Li, Wen-Wen Hao, Li-Juan Ru. 
THE ASSOCIATION BETWEEN AQUEOUS HUMOR MICROENVIRONMENT IN DIABETIC CATARACT PATIENTS AND 
POSTOPERATIVE MACULAR EDEMA AND VISUAL ACUITY CHANGES…………................................................................………..89-90

Voloshyn-Haponov I.K, Lantukh I.V, Gulbs O.A, Dikhtyarenko S.Yu, Kobets O.V, Pustova N.O, Popova N.G, Gridneva O.V, Ostapenko V.M, 
Mikhanovska N.G, Torianyk I.I. 
PSYCHOLOGICAL FEATURES OF THE SUBJECTIVE PERCEPTION OF THE QUALITY OF LIFE OF PATIENTS WITH 
HEPATOCEREBRAL DYSTROPHY………………………………………………………………..............................……………………….91-95

Bangqiang Hou, Wei Liu, Ke Pan, Yiya Wang, Yaomin Luo, Yutong Han, Jingjing Liu, Qing Wu, Yinxu Wang. 
BRAIN NETWORK FUNCTIONAL CONNECTIVITY AND CORTICAL ACTIVATION FEATURES DURING THE SWALLOWING 
TASK FOR THE PATIENTS OF POST STROKE DYSPHAGIA: A MULTI- CHANNEL FNIRS STUDY……….....................................96-107

Assel Ibrayeva, Dinara Ospanova, Korlan Saduakasova, Anar Akshalova, Anar Muratbayeva, Shynar Tanabayeva, Ildar Fakhradiyev. 
PREVALENCE AND SOCIO-DEMOGRAPHIC RISK FACTORS OF EMOTIONAL BURNOUT AMONG PSYCHIATRISTS AND 
NURSING STAFF IN PSYCHIATRIC SERVICES IN KAZAKHSTAN…………….......................................................................……....108-115



Violeta Grajçevci Uka, Art Uka, Lirim Isufi. 
THE SOCIODEMOGRAPHICAL AND MORPHOLOGICAL CHARACTERISTICS OF PRESCHOOL CHILDREN WITH SIDEROPENIC 
ANEMIA IN THE KOSOVO SAMPLE…………………………………………..................................................................………..………116-119

Li-Bo Wang, Chun-Miao Xu. 
ENHANCING OPHTHALMIC NURSING EDUCATION: A COMPREHENSIVE APPROACH TO CLINICAL TEACHING AND 
TRAINING………………………………………………………............................................……………………………………….……..120-122

Maia Zhamutashvili, Tinatin Gognadze, Natia Jojua, Elene Meskhi, Ketevan Meskhi, Ekaterine Dolmazashvili. 
CO-OCCURRENCE OF HANTAVIRUS PULMONARY SYNDROME AND HEMORRHAGIC FEVER WITH RENAL SYNDROME.......123-125

Abdukalikova D.B, Auezova A.M, Baymuratova M.A, Yessembayeva S.S, Yermukhanova G.T, Yerkibayeva ZH.U. 
WORKSHOP AS A PRACTICE-ORIENTED METHOD OF TEACHING DENTISTS: INTRODUCTION TO EDUCATIONAL PROGRAMS 
FOR WORKING WITH CHILDREN WITH AUTISM SPECTRUM DISORDERS (ASD)….……………………………………………126-132

Li-Juan Ru, Qian-Qian Yao, Ming Li. 
RISK PREDICTION MODEL FOR ACUTE KIDNEY INJURY IN PATIENTS WITH SEVERE ACUTE PANCREATITIS……......….133-135

Sawer S. Ahmed, Abdulazeez M. Brifkani, Haval J. Ali, Nasir A. Al Allawi. 
FACTORS AFFECTING HEALTH RELATED QUALITY OF LIFE IN ADULT PATIENTS WITH BETA-THALASSEMIA 
MAJOR………………………………………………………………………………………………………….............................................136-142

Liu-Xia Shi, Xiao-Ya Peng, Xiao-Xu Ruan, Rui Li, Wen-Jie Wen, Chao Deng. 
WHOLE TRANSCRIPTOME SEQUENCING AND CIRC_HSA_0001847 ON PROLIFERATION AND INVASION OF ORAL SQUAMOUS 
CELL CARCINOMA…………………………………………………………………….............................................................……………143-155

Takuma Hayashi, Krishna Prasad Acharya, Sarita Phuyal, Ikuo Konishi. 
THE ROLE OF LIVE BIRD MARKETS SHOULD BE EMPHASIZED IN PREVENTING THE SPREAD OF HIGHLY PATHOGENIC 
AVIAN INFLUENZA INFECTIONS……………………………………………................................................……………………………156-158

Karapetyan A.G, Grigoryan V.S, Santini C, Pellei M, Del Gobbo J, Dallakyan A.M, Petrosyan Zh.H, Fanarjyan S.A, Danielyan M.H, Nebogova 
K.A. 
BLOOD AND CYTOGENETIC MARKERS IN EXPERIMENTAL BURNS AND THEIR TREATMENT WITH [CU(LCF3)2] AND [СU(ADM)
(PPH3)2]PF6………………......................................................................……………………………………………………………………..159-163

Sharofova M.U, Khalimova F.T, Habasi Maidina, Jiangyu Zhao, Haji Akber Aisa. 
ANTIMICROBIAL AND ANTI-INFLAMMATORY ACTIVITY OF PLANT EXTRACTS: PROSPECTS FOR THE DEVELOPMENT OF 
COMBINED THERAPEUTIC AGENTS…………………………………………................................................................………………..164-168



GEORGIAN MEDICAL NEWS
No 2 (359) 2025

© GMN 49

GENETIC ALTERATIONS IN TUBO-OVARIAN EPITHELIUM DURING OVARIAN 
NEOPLASIA

Tamriko Dzotsenidze1, Arsen Gvenetadze1, Giorgi Burkadze2, Ekaterine Isakidi3, Mariam Shulaia4.
1Obstetrician-gynecologist, Ivane Javakhishvili Tbilisi State University, Georgia.

2Pathologist, Tbilisi State Medical University, Tbilisi, Georgia.
3Obstetrician-gynecologist, Caucasus international University, Tbilisi, Georgia.

4Junior Doctor, Caucasus international University, Tbilisi, Georgia.

Abstract.
Background: Ovarian serous carcinomas are a significant 

cause of female cancer mortality. Emerging evidence suggests a 
crucial role for the fallopian tube epithelium in the development 
of high-grade serous ovarian carcinomas (HGSOC), supported 
by shared molecular alterations like TP53 mutations. However, 
the precise pathogenetic mechanisms, hormonal influences, and 
the impact of cancer stem cells and intra-tumoral heterogeneity 
remain incompletely understood.

Methods: This review synthesizes existing literature, including 
clinical investigations, epidemiological studies, and molecular 
analyses, to examine the origins and development of ovarian 
serous carcinomas. Methodological approaches reviewed 
include immunohistochemistry, genetic sequencing (e.g., next-
generation sequencing), RT-PCR, laser microdissection, and 
analysis of prophylactic salpingo-oophorectomy specimens.

Results: The review highlights the growing evidence 
supporting the fallopian tube origin of HGSOC, with frequent 
co-occurrence of serous tubal intraepithelial carcinomas (STIC) 
and shared TP53 mutations. Genetic mutations in BRCA1/2, 
BRAF, KRAS, and PTEN contribute to tumor development. 
Hormonal influences, particularly estrogen and progesterone 
receptor expression, and the roles of cancer stem cells (CD117, 
CD133, CD44) and intra-tumoral heterogeneity are crucial for 
tumor progression and treatment response.

Conclusion: The fallopian tube epithelium plays a significant 
role in HGSOC pathogenesis. Further research is needed to 
elucidate the pathogenetic mechanisms, hormonal influences, 
and the impact of cancer stem cells and intra-tumoral 
heterogeneity. A comprehensive understanding of these factors 
will improve prevention, prognosis, and the development of 
tailored treatment strategies, including refined classification 
systems that account for tumor heterogeneity.

Key words. Fallopian tube neoplasms, ovarian neoplasms, 
tubo-ovarian oncogenesis.
Introduction.

The incidence of primary fallopian tube carcinomas globally 
ranges from approximately 0.36 to 0.41 per 100,000 women, 
equating to about 300 to 400 cases each year [1]. Ovarian 
epithelial tumors consist of a diverse set of neoplastic lesions, 
predominantly serous (68%), followed by clear cell (13%), 
endometrioid (9%), and mucinous (3%) types. In 2020, there 
were 313,959 cases of ovarian tumors and 207,252 deaths 
reported worldwide, accounting for 3.4% of all female cancers 
and 4.7% of cancer-related fatalities. About 30% of ovarian 
cancer cases occur in European nations, while Asian countries 
show the highest mortality rates [2].

There are three main categories of primary ovarian tumors: 
germinal/germinal, stromal, and superficial/epithelial tumors 
[3]. In the first group, the tumor grade ranges from benign, 
borderline (low malignant potential), and malignant (carcinoma) 
forms [4]. Ovarian serous carcinomas can be divided into low-
grade serous ovarian carcinoma (LGSOC) and high-grade 
serous ovarian carcinoma (HGSOC).

According to US data, women have a 1.38% risk of developing 
high-grade ovarian carcinoma, with a median age of diagnosis of 
63 years. High-grade ovarian carcinoma is strongly associated 
with BRCA mutations, and almost all cases involve TP53 
mutations [5]. High-grade serous ovarian carcinoma has a poor 
prognosis, with a mortality rate of more than 70% [6].

There are two histological types of ovarian serous borderline 
tumors: classic and micropapillary. Classic serous borderline 
tumor is an epithelial neoplasm consisting of papillae lined 
by fallopian tube-like epithelium and showing stratification, 
clusters of single cells, and low-grade nuclear atypia without 
obvious stromal invasion. Micropapillary borderline tumor is an 
epithelial neoplasm that shows a sharp transition from central 
fibrovascular nuclei to long, thin papillae that are five times longer 
than wide and lined by fallopian tube-like cuboidal epithelium 
without obvious stromal invasion [7]. Serous borderline tumors 
account for 4% of all ovarian tumors and 10-15% of serous 
ovarian tumors. The median age at diagnosis is 42-50 years [8]. 
Serous borderline ovarian tumors are positive for CK7, PAX8, 
CA125, WT1, ER, and PR markers [9]. Calretinin and p16 may 
be negative or heterogeneously positive, and p53 shows wild-
type expression (scattered positive cells) [10]. Genetic analysis 
reveals mutations in the BRAF and KRAS genes with a 95% 
concordance with serous borderline tumors and associated 
implants [11].

The ovary originates from multiple embryonic structures, 
including the coelomic epithelium, subcoelomic mesoderm, 
primordial germ cells, and yolk sac endoderm. The remaining 
components of the female reproductive tract, such as the 
fallopian tubes, uterus, cervix, and upper vagina, arise from 
Müllerian ducts. This distinct developmental trajectory is 
underscored by the fact that in patients with Müllerian agenesis, 
the ovaries typically remain functional. Consequently, the ovary 
consists of various cell types, each fulfilling specific structural, 
hormonal, or reproductive roles, leading to different neoplastic 
processes. For instance, tumors such as granulosa cell tumors 
and fibromas originate from stromal cells, whereas teratomas 
and yolk sac tumors stem from germ cells.

Notably, the ovary does not possess a well-defined epithelium 
but is instead covered by a single layer of mesothelium known 
as the "ovarian surface epithelium." This layer derives from 
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the coelomic epithelium rather than the Müllerian ducts and 
contributes to the serous linings of the fallopian tubes, uterus, 
and peritoneal cavity. At a molecular level, ovarian surface 
epithelial cells differ from other differentiated epithelial cells, 
lacking the expression of carcinoma antigen 125 (CA125) and 
E-cadherin, which are markers of differentiated epithelium. This 
distinction raises questions about the mechanisms by which 
tumors with epithelial characteristics arise in the ovary [3].

Primary carcinomas of the fallopian tube are significantly 
less frequent than ovarian carcinomas. Research indicates 
that these tumors often show positivity for CK7, WT1, and 
p53. The detection rates of fallopian tube carcinomas have 
risen in recent years, especially in samples from prophylactic 
salpingo-oophorectomies performed on women with BRCA1 
and BRCA2 mutations, supporting the hypothesis regarding 
the fallopian tube origin of ovarian carcinomas [3,4]. Initial 
efforts to characterize ovarian carcinogenesis revealed a clear 
association between ovulation and the risk of ovarian cancer, 
supported by epidemiological data indicating that women 
who use oral contraceptives, and thus have reduced ovulatory 
cycles, experience nearly a 50% decrease in ovarian cancer risk. 
Conversely, not all epidemiological findings back the theory 
that uninterrupted ovulation initiates tumors, as evidenced by 
women with polycystic ovary syndrome, who are at increased 
risk despite infrequent ovulation [5]. Due to the limitations of 
the continuous ovulation hypothesis, an alternative explanation 
has been proposed regarding the malignant transformation of 
the ovarian surface epithelium.

The gonadotropin hypothesis suggests that excessive 
stimulation of the ovarian surface epithelium by follicle-
stimulating hormone and luteinizing hormone receptors 
leads to increased cell proliferation, heightening the risk of 
malignant transformation. Pregnant women and those using 
oral contraceptives tend to maintain low gonadotropin levels, 
potentially explaining the heightened risk of ovarian epithelial 
carcinomas in nulliparous women, those with polycystic ovary 
syndrome, and other women with primary infertility exhibiting 
elevated gonadotropin production. Increased gonadotropin 
synthesis during perimenopause might also elevate the risk 
of developing ovarian epithelial carcinomas approximately a 
decade post-menopause.

Despite these hypotheses, plasma levels of follicle-stimulating 
hormone and luteinizing hormone do not correlate with disease 
risk in premenopausal or postmenopausal women. Furthermore, 
while animal studies indicate that gonadotropin exposure can 
promote tumor growth, definitive evidence linking malignant 
transformation of the ovarian surface epithelium or cortical 
inclusion cysts to gonadotropin exposure remains lacking [6].

While several theories attempt to explain the metaplasia and 
dysplasia of the ovarian mesothelium, a significant gap in our 
understanding of ovarian carcinogenesis from the ovarian 
surface epithelium is the identification of a precursor lesion to 
high-grade carcinoma in the ovary. Progression from benign 
ovarian cystadenomas to borderline malignant tumors (and 
subsequently to low-grade malignant carcinomas) is noted, but 
the transformation from low-grade malignant tumors to high-
grade malignant carcinomas is exceedingly rare [7].

In the past two decades, our comprehension of high-grade 
malignant carcinoma development in the ovary has evolved 
substantially, primarily due to the identification of BRCA1 
and BRCA2 tumor suppressor genes. Approximately 5% to 
10% of ovarian cancer cases arise from inherited mutations 
in these genes [8]. Carriers of BRCA1 and BRCA2 mutations 
face a 40% to 60% risk of developing ovarian cancer by age 70, 
in stark contrast to a mere 1.3% risk in the general populace. 
Consequently, risk-reducing bilateral salpingo-oophorectomy is 
advised for women with BRCA1 mutations between ages 35 
and 40, and for those with BRCA2 mutations between ages 40 
and 45.

In the early 2000s, initial reports highlighted epithelial 
pathologies of the fallopian tubes in samples obtained via 
prophylactic salpingo-oophorectomy, identified as serous tubal 
intraepithelial carcinomas (STIC) [9]. In 2005, a standardized 
protocol for collecting, preparing, and analyzing scrapings from 
the fimbrial ends of fallopian tubes was established by Brigham 
and Women’s Hospital for routine evaluation in women with 
BRCA mutations and/or a family history of breast and/or 
ovarian cancer [10]. This led to an increase in data on serous 
tubal intraepithelial carcinomas or early serous disease, with 
early lesions detected in about 2% of prophylactic salpingo-
oophorectomy specimens.

Materials and methods.
This review was conducted through a comprehensive analysis 

of existing literature, encompassing published research, clinical 
investigations, and epidemiological studies relevant to ovarian 
carcinogenesis and the fallopian tube's role. The data synthesized 
originates from a variety of sources. Methodological approaches 
employed in the reviewed studies include, but are not limited to: 
immunohistochemical analysis for protein expression profiling 
(e.g., CK7, WT1, p53, ER, PR); genetic sequencing techniques 
(e.g., p53 target sequencing, next-generation sequencing) for 
gene mutation identification (e.g., BRCA1, BRCA2, TP53, 
BRAF, KRAS, PTEN); reverse transcription-polymerase chain 
reaction (RT-PCR) for mRNA quantification (e.g., ERα, ERβ, 
PR); laser microdissection; and analysis of prophylactic salpingo-
oophorectomy specimens. Furthermore, the review incorporates 
epidemiological data to assess ovarian cancer incidence and risk 
factors, alongside referencing established clinical protocols, 
such as the standardized fallopian tube sample collection and 
analysis protocol from Brigham and Women’s Hospital. The 
aim of this review is to provide a comprehensive overview 
of the current understanding of ovarian carcinogenesis, with 
a specific focus on the evolving role of the fallopian tube and 
the clinical implications of recent findings, by analyzing and 
summarizing the current research and displaying the currently 
accepted theories.
Results.

This review of existing literature revealed several key findings 
regarding ovarian carcinogenesis and the role of the fallopian 
tube. Primary fallopian tube carcinomas were established as 
significantly less frequent than ovarian carcinomas, while ovarian 
epithelial tumors were shown to be predominantly serous, 
followed by clear cell, endometrioid, and mucinous subtypes. 
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Notably, evidence strongly suggests a fallopian tube origin for 
high-grade serous ovarian carcinomas (HGSOC), supported 
by the frequent co-occurrence of serous tubal intraepithelial 
carcinomas (STIC) in approximately 50% of HGSOC patients 
and the presence of identical TP53 mutations in both STIC and 
HGSOC lesions. Molecular analyses highlighted the significant 
role of TP53 mutations in HGSOC, as well as the involvement 
of BRCA1 and BRCA2 mutations in increasing ovarian cancer 
risk. Genetic studies further identified mutations in BRAF, 
KRAS, and PTEN, contributing to the understanding of tumor 
development. Histologically, HGSOC was associated with poor 
prognosis, contrasting with serous borderline tumors, which 
displayed distinct features and occurred at a younger age. Serous 
borderline ovarian tumors were characterized by positivity for 
CK7, PAX8, CA125, WT1, ER, and PR markers. Hormonal 
influences were also significant, with estrogens promoting 
carcinogenesis and progesterone exhibiting a protective effect. 
Variations in estrogen receptor (ER) and progesterone receptor 
(PR) expression across ovarian carcinoma subtypes were 
observed, with PR-A loss correlating with malignancy and 
PR-B labeling index serving as a prognostic factor. Finally, 
intra-tumoral heterogeneity and cancer stem cells, marked by 
CD117, CD133, and CD44, were identified as critical factors 
in tumor progression, treatment resistance, and poor prognosis.
Discussion.

This article presents a comprehensive review of ovarian 
carcinogenesis, focusing on the evolving understanding of the 
fallopian tube's role in the development of high-grade serous 
ovarian carcinoma (HGSOC). The identification of precancerous 
lesions or early serous carcinoma in BRCA mutation carriers 
has fueled the hypothesis that serous carcinoma can develop in 
the ovary or other pelvic sites from the fallopian tubes. This 
is corroborated by findings that approximately 50% of patients 
with high-grade malignant serous carcinoma of the ovary have 
concurrent STIC. Subsequent studies have reported varying 
frequencies of this association (20% to 60%), which may be 
due to challenges in identifying intact fallopian tubes likely 
involved in ovarian masses. A key connection between STIC 
and serous carcinoma is the presence of somatic TP53 mutations 
in both lesions, alongside alterations in additional molecular 
markers like shortened telomeres and cyclin-E amplification 
[11]. Frequent p53 mutations, and subsequent overexpression 
demonstrated via immunohistochemistry, are noted in both 
STIC and serous carcinoma. However, it is also evident that 
p53 overexpression can frequently occur in the fimbriae of the 
fallopian tube, irrespective of BRCA status—a phenomenon 
termed the "p53 signature." Detailed immunohistochemical 
analyses reveal that the p53 signature is predominantly found 
in the fimbrial ends of the fallopian tube, particularly in non-
ciliated (secretory) cells, and is often associated with STIC. p53 
overexpression frequently coincides with γ-H2AX staining, an 
immunohistochemical marker of DNA double-strand breaks, 
indicating existing DNA damage. Therefore, p53 overexpression 
may represent a reactive change due to genotoxic conditions, 
such as exposure to oxidants in follicular fluid during the 
postovulatory phase. Notably, in cases of p53 overexpression, 

other gene mutations are present in 50% of instances, which are 
analogous or identical to those in STIC [11].

Among the two epithelial cell types in the fallopian tube—
secretory and ciliated—the former is less mature and deemed 
more susceptible to transformation. Secretory cells are also the 
most sensitive to DNA damage in vitro. p53 overexpression is 
associated with low proliferative activity, suggesting that DNA 
damage activates ATM/ATR-regulated signaling pathways, 
inducing cell cycle arrest. However, as these changes progress 
to STIC, proliferative activity escalates, evidenced by high Ki67 
(MIB1) expression and cytological atypia, along with loss of 
cellular polarity.

Notably, transitional lesions often arise between p53 
overexpression and STIC, displaying intermediate proliferative 
and morphological traits, referred to as serous intraepithelial 
lesions (STIL). The existence of these transitional lesions 
implies that p53 overexpression serves as a precursor to STIC. 
Some researchers propose that the onset of p53 mutations is 
preceded by excessive proliferation of secretory cells, typically 
observed in more proximal regions of the tube compared to 
those showing p53 overexpression. This area of heightened 
secretory cell proliferation is believed to consist of at least 30 
secretory epithelial cells, acquiring a pseudostratified, benign 
appearance with low proliferative activity. Occasionally, p53 
mutations are detected in these cells, suggesting their potential 
role as precursors to p53 mutations.

Numerous genetic studies have sought to clarify the molecular 
connections between precursor lesions in the fallopian tube and 
high-grade malignant serous carcinomas of the ovary. Utilizing 
laser microdissection and p53 target sequencing, p53 mutations 
were identified in 57% of cases, predominantly comprising 
missense mutations, with identical p53 mutations present in all 
STIC and STIC/ovarian cancer pairs. However, later studies 
have also found the same p53 mutations in STIC and high-grade 
malignant ovarian carcinoma cases [12].

Recent comprehensive genomic analyses employing next-
generation sequencing technology revealed a significant 
correlation between STIC and high-grade malignant ovarian 
carcinomas. Besides identical p53 mutations, similar 
modifications were identified in other genes, particularly 
BRCA1, BRCA2, or PTEN. Nevertheless, pre-existing ovarian 
cancers also exhibit additional genetic alterations. Evolutionary 
assessments indicate that p53 mutations and STIC serve as 
precursors to ovarian carcinoma, defining a seven-year interval 
between STIC development and the onset of ovarian carcinoma, 
followed by a rapid potential for metastasis.

It is generally accepted that serous borderline malignant 
ovarian tumors originate from the ovarian cortex and, unlike 
high-grade malignant serous carcinomas, do not share a 
fallopian tube origin [13]. However, this perspective remains 
unverified and necessitates further exploration, as certain 
studies have indicated PAX-2 loss in secretory outgrowth cells 
of the fallopian tube.

The presence of various histological subtypes of ovarian 
cancer, alongside the complexities of intra-tumoral 
heterogeneity, enhances the disease's intricacy. Inter-tumoral 
heterogeneity refers to the genotypic and phenotypic variances 
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observed among multiple tumors of the same type within an 
individual patient, such as differences between primary tumors 
and metastatic lesions or among various metastatic sites. The 
coexistence of diverse cell populations within a single lesion leads 
to intra-tumoral heterogeneity, which significantly impacts tumor 
invasion, metastasis, recurrence, and treatment resistance [14].

Inter-tumoral heterogeneity arises from the clonal expansion 
of tumor cells, driven by genetic alterations, specifically 
somatic mutations and stochastic genetic or epigenetic changes. 
Two principal theories explain the development of intra-tumoral 
heterogeneity: the clonal evolution theory and the cancer stem 
cell theory. It is believed that part of tumor heterogeneity arises 
from stem cells while the clonal evolution model operates in 
established tumors. As changes accumulate within tumor cell 
populations, cells with varying and unique properties emerge 
over time, leading to the eventual development of distinct 
clones across time and space.

Intra-tumoral heterogeneity encompasses the variability among 
tumor cells, characterized by different responses to treatment. 
Research indicates that patients with highly heterogeneous 
tumors tend to experience lower survival rates following 
standard treatment. Investigating the heterogeneity of ovarian 
tumors remains a critical area of study, highlighting the need to 
collect information to develop suitable personalized treatment 
strategies. For instance, conventional treatment combining 
platinum and taxanes is often initially successful, yet resistance 
typically develops over time.

Cancer stem cells are known to endure treatment conditions, 
subsequently proliferating and repopulating the tumor with 
chemoresistant progeny. Supporting this notion, Liu et al. 
demonstrated that the dissemination of CD44+/CK19+ cancer 
stem cells correlate with reduced progression-free survival, 
while Steffensen et al. found that relapses occur more frequently 
in the presence of early-stage tumor stem cells expressing 
these markers. Thus, alongside intra-tumoral heterogeneity, 
understanding the distribution characteristics of cancer stem 
cells in ovarian carcinoma patients is crucial for prognosis and 
the development of effective therapeutic strategies.

Several candidate markers are currently utilized to identify 
ovarian carcinoma stem cells, with CD117 being the first 
recognized marker associated with ovarian carcinoma stem 
cells, reflecting tumor formation and poor prognosis. CD133 is 
another frequently employed marker, linked with various stem 
cell attributes such as tumor formation, lesion progression, 
chemoresistance, and poor prognosis, making it a candidate 
for targeted therapeutic interventions. Additionally, CD44 
serves as an important marker for ovarian carcinoma stem 
cells, associated with tumor formation, lesion progression, and 
adverse outcomes.

The role of estrogens has long been recognized as a significant 
factor in ovarian carcinoma development [15]. While estrogen-
based oral contraceptives are known to reduce ovarian cancer 
risk, it is crucial to note that this effect largely stems from a 
decrease in ovulatory frequency. Estrogen concentrations 
in ovarian tissue are at least 100 times greater than those 
in circulation, with levels in the fluid of ovulatory follicles 
exceeding those in the ovary itself. Studies in breast cancer 

have demonstrated estrogen's direct genotoxic effects; thus, it is 
reasonable to assume that genomic damage to ovarian epithelial 
cells, associated with ovulatory follicles or inclusion cysts, may 
be partially due to the high estrogen content in follicular fluid 
or ovarian stroma.

In addition to genetic damage, Syed et al. demonstrated 
that estradiol-17β and estrone stimulate both normal and 
malignant ovarian cells via estrogen receptors (ER). Notably, 
both estradiol-17β and estrone effectively promote the growth 
of ovarian surface epithelial cells, despite estrone being a 
considerably weaker estrogen than estradiol-17β. This finding 
is significant because, in postmenopausal women, estrone is the 
primary circulating estrogen produced in the skin and adipose 
tissue through aromatization from androstenedione. A 2022 
prospective study indicated that overweight (BMI ≥25) and 
obesity (BMI >30) correlate with increased ovarian cancer 
mortality rates, suggesting that peripheral estrogen production 
may contribute to the progression of ovarian carcinoma.

Research has also illustrated that the mitogenic effects of 
estrogens, androgens, and gonadotropins on ovarian surface 
epithelial cells are mediated via the activation of the IL-6/STAT-
3 signaling pathway. Ovarian cancer cells are characterized 
by high levels of persistently activated STAT-3 expression, a 
known transforming cellular molecule.

A recent investigation revealed that primary cell cultures from 
ovarian cancer patients secrete estradiol-17β but not testosterone 
or progesterone. This study also indicated that estrogen exhibits 
an anti-apoptotic effect on ovarian cancer cells. Ultimately, it 
can be hypothesized that the combined genotoxic and mitogenic 
actions of estrogens play a significant role in the neoplastic 
transformation of normal ovarian surface epithelial cells. 
Moreover, circulating and/or locally produced estrogens are 
critical for tumor initiation and progression, as they contribute 
to growth stimulation while inhibiting apoptosis.

Regarding progesterone, it is considered protective against 
ovarian carcinogenesis. Loss of heterozygosity at 11q23.3-
24.3, where the progesterone receptor (PR) gene locus resides, 
is frequently identified in ovarian epithelial tumors (~75%) 
[16]. However, this genetic alteration correlates with a poor 
prognosis. Epidemiological data further support the protective 
role of progesterone in ovarian carcinoma development and 
progression, as an increase in ovarian cancer incidence has been 
noted in women with progesterone deficiency. Additionally, 
multiparous women exhibit a reduced risk of developing ovarian 
cancer, suggesting that the protective effect of pregnancy may 
stem from heightened progesterone influence on ovarian surface 
epithelial cells. Evidence also indicates that women with a 
history of twin pregnancies demonstrate a decreased risk of 
ovarian carcinoma, likely due to elevated progesterone levels in 
maternal blood during twin gestation.

Data on the expression levels of estrogen receptors (ER) 
and progesterone receptors (PR) in ovarian tumors or normal 
ovarian surface epithelium are limited. Lau et al. utilized 
semi-quantitative RT-PCR to show the presence of ERα and 
ERβ mRNA, as well as PR mRNA, in primary cultures of 
normal ovarian surface epithelial cells. A moderate decrease 
in ERα mRNA was noted alongside a sharp decline in PR 
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expression in ovarian carcinoma cell lines compared to normal 
ovarian surface epithelial cells. Lee et al. reported that 86% of 
ovarian tumor cases were ER-positive, with 50% PR-positive 
and 45% exhibiting positivity for both. In another study, PR 
immunopositivity was observed in the majority of borderline 
malignant tumors, while nearly all (93%) cases of malignant 
ovarian tumors were negative for PR. Among various ovarian 
carcinoma subtypes, ERα immunopositivity was found in 
97% of serous adenocarcinomas, 100% of endometrioid 
adenocarcinomas, 70% of mucinous adenocarcinomas, 
and none (0%) of clear cell carcinomas. Conversely, ERβ 
immunopositivity occurred in all ovarian carcinoma subtypes 
(39% of clear cell carcinomas, 41% of serous adenocarcinomas, 
30% of mucinous adenocarcinomas, and 75% of endometrioid 
adenocarcinomas).

Aside from clear cell carcinoma, PR expression was detected 
in 30% to 70% of other ovarian carcinoma types. A comparative 
study of the two main PR isoforms (PR-A and PR-B) in ovarian 
tumors versus normal and benign ovarian tissues indicated that 
while there was no significant difference in PR-B expression 
levels between normal/benign ovarian tissues and cancer cases, 
PR-A was present in normal and benign tissues but exhibited a 
marked decrease in malignant tumors. Overall, it appears that 
the two PR subtypes are differentially regulated by estrogens and 
show differential expression between normal ovarian surface 
cells and ovarian carcinoma, with loss of PR-A correlating with 
malignant ovarian diseases. The reason for the loss of PR-A 
expression remains unclear, though it may relate to diminished 
estrogen sensitivity and/or loss of PR heterozygosity in ovarian 
carcinoma cells.

PROGINS, a complex gene polymorphism of the PR, includes 
a polymorphism in the G intron of the human PR, resulting from 
Alu insertion and a G-to-T substitution in exon 4, which causes 
a valine-to-leucine to change in the receptor region, alongside a 
C-to-T substitution in exon 5 linked to the Alu insertion. It has 
been shown that the PROGINS allele is associated with increased 
PR stability and hormone-induced transcriptional activity. This 
polymorphism has been linked to ovarian carcinomas in various 
European and North American Caucasian populations.

Some studies have struggled to establish a strong correlation 
between ovarian carcinoma progression and PR and/or ER gene 
expression. However, a recent study indicated that the PR-B 
labeling index (immunopositivity) serves as an independent 
prognostic factor for ovarian carcinoma patients [17-27]. 
Furthermore, it was determined that ER-negative and PR-
positive (ER-PR+) ovarian carcinomas, comprising about 
10% of all tumors, are characterized by a markedly improved 
prognosis compared to other combinations of ER and PR 
expression. The five-year survival rate for patients with ER-
PR+ tumors exceeded 80%, while the corresponding rate for 
tumors with all other steroid hormone receptor expression 
combinations was approximately 45%.

Conclusion.
This comprehensive review has synthesized a wealth of research 

to illuminate the complex landscape of ovarian carcinogenesis, 
with a particular emphasis on the evolving understanding of the 
fallopian tube's pivotal role. The data presented underscores a 

paradigm shift in our perception of high-grade serous ovarian 
carcinoma (HGSOC) origins, strongly suggesting a fallopian 
tube-centric model. The compelling evidence, including the 
frequent co-occurrence of serous tubal intraepithelial carcinomas 
(STIC) with HGSOC, and the shared molecular signatures, 
notably identical TP53 mutations, supports this hypothesis. 
However, the intricate interplay between ovarian and fallopian 
tube pathologies necessitates further rigorous investigation to 
solidify this connection.

The exploration into the molecular underpinnings of 
ovarian tumors has revealed a complex interplay of genetic 
and hormonal factors. The significant role of BRCA1 and 
BRCA2 mutations in elevating ovarian cancer risk, alongside 
the identification of other key genetic players such as BRAF, 
KRAS, and PTEN, highlights the genetic complexity of 
these malignancies. Furthermore, the hormonal influences, 
particularly the contrasting roles of estrogens and progesterone, 
underscore the importance of understanding the hormonal 
milieu in ovarian carcinogenesis. The observed variations in 
estrogen and progesterone receptor expression across different 
ovarian carcinoma subtypes and the correlation of PR-A loss 
with malignancy emphasize the need for a deeper understanding 
of these hormonal pathways.

Beyond genetic and hormonal factors, the review has also 
highlighted the critical role of intra-tumoral heterogeneity and 
cancer stem cells in tumor progression, treatment resistance, 
and poor prognosis. The identification of markers like CD117, 
CD133, and CD44 as indicators of cancer stem cells underscores 
their potential as therapeutic targets. The recognition that 
conventional treatments, such as platinum and taxanes, often 
succumb to resistance due to cancer stem cells and intra-tumoral 
heterogeneity, necessitates the development of personalized 
treatment strategies.

Despite the significant advancements in our understanding, 
substantial gaps remain. The precise mechanisms driving the 
malignant transformation of the ovarian surface epithelium, the 
precursor lesions to high-grade carcinomas in the ovary, and 
the detailed etio-pathogenetic connections between ovarian and 
fallopian tube tumors require further elucidation. Specifically, 
the pathogenetic mechanisms of solid tumors, including the 
proliferative and apoptotic changes in ovarian tumors and the 
associated fallopian tube epithelium, warrant in-depth investigation 
to validate or refute the fallopian tube origin theory.

Furthermore, the hormonal influences on neoplastic 
processes in the fallopian tube remain largely unexplored 
compared to the well-documented effects in ovarian epithelial 
tumors. Comparative studies of hormonal receptor expression 
characteristics in both anatomical regions are crucial. 
Additionally, a comprehensive understanding of cancer stem 
cell distribution in both the fallopian tube and associated 
neoplastic processes, as well as in ovarian epithelial tumors, is 
essential for developing effective therapeutic strategies.

In conclusion, this review underscores the necessity for 
continued research to unravel the intricate mechanisms of ovarian 
carcinogenesis. Future studies should focus on validating the 
fallopian tube origin of HGSOC, elucidating the hormonal and 
genetic factors driving tumor development, and characterizing 
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the role of intra-tumoral heterogeneity and cancer stem cells. 
Establishing a new classification system for ovarian epithelial 
tumors that accounts for this heterogeneity will significantly 
advance personalized treatment approaches. The ultimate goal 
is to translate these scientific insights into improved prevention, 
prognosis, and therapeutic strategies, ultimately improving the 
lives of women affected by these devastating malignancies.
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