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ABSTRACT

Relevance: Pharyngeal cancer (PC) is a malignant neoplasm in the oropharynx and nasopharynx associated with Epstein-Barr
viruses (EBV) and human papillomavirus (HPV). Both viruses have oncogenic potential, affecting the pathogenesis of PC.

EBV, which infects more than 90% of the population, can cause various benign and malignant diseases. HPV, especially types 16 and
18, is the main oncogenic factor of oropharyngeal cancer (OPC). The E6 and E7 proteins produced by HPV disrupt the action of tumor
suppressors p53 and Rb, which leads to uncontrolled cell proliferation.

EBV activates latent proteins and regulates the immune response, whereas HPV affects cell cycle control by inactivating p53 and Rb.
HPV-induced PC has a better prognosis compared to EBV-associated cancer due to higher sensitivity to treatment.

The study aimed to systematize literature data on assessing the diagnostic and prognostic significance of EBV and HPV associated
with PC and improve programs for early diagnosis and primary prevention of head and neck tumors.

Methods: Since 2015, a literature review has been conducted on the study’s keywords in the PubMed and MedLine databases.

Results: Studies show that EBV and HPV are important in the diagnosis and prognosis of PC. The EBV presence in tumor cells
can mark a more aggressive course of the disease. However, in some cases, it is associated with better treatment results. Patients with
HPV-positive tumors have better prognoses and a more favorable response to treatment compared to HPV-negative cases. Both viruses
play an important role in the pathogenesis of PC, and their diagnosis and characterization can significantly affect treatment tactics and
prognosis of the outcome of the disease.

Conclusion: EBV and HPV play key roles in the pathogenesis of RG, but their mechanisms of action and clinical outcomes differ.
EBV is more often associated with nasopharyngeal cancer, and HPV is associated with OPC. The latter is more common in Western
countries and has a more favorable prognosis. Future research should focus on developing more effective prevention, diagnosis, and

treatment methods for these viruses.
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Introduction: Pharyngeal cancer (PC) applies to malig-
nant neoplasms (MNO) in the oropharynx and nasophar-
ynx. Epstein-Barr virus (EBV) and human papillomavirus
(HPV) are the main infectious agents associated with de-
veloping these tumors. EBV, a member of the family of her-
pesviruses, and HPV, a member of the family of papilloma-
viruses, have different effects on the pathogenesis of PC,
but both have a significant oncogenic potential.

These viruses are the most common cause of infectious
oncological diseases. HPV and EBV are associated with 38%
of all virus-associated STDs [1]. The majority of virus-asso-
ciated types of cancer develop after a long latent period,
which can take from 15 to 40 years [2].

The preferred way of transmission of VEB is airborne.
Today, it has become known that organ transplantation
and blood transfusion can also contribute to the spread of
EBV [2,3].

According to data for 2019, HPV caused 620,000 cas-
es of cancer among women and 70,000 among men. Cer-

vical diseases account for 93% of all HPV-associated STDs
in women. In 2022, cervical cancer was the fourth leading
cause of cancer and death among women, with 660,000
new cases and approximately 350,000 deaths worldwide
[4]. HPV is associated with more than 90% of cases of cervi-
cal cancer and about 70% of cases of oropharyngeal can-
cer (OPQ).

According to estimates from the International Agency
for Research on Cancer (IARC), 10% of cancer cases world-
wide are caused by viral infections [5].

EBV and HPV have been classified as high-risk group
1 (certainly established) human carcinogens. EBV is etio-
logically associated with Burkitt's lymphoma, extranodal
NK/T-cell lymphoma (i.e., nasal type), Hodgkin’s lympho-
ma, nasopharyngeal carcinoma (NA), and lymphoepitheli-
oma-like carcinoma [6].

EBV, first identified in 1964, is associated with several
NCDs, including nasopharyngeal carcinoma (NPC). RNG
is one of the most common head and neck tumors, espe-
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cially in endemic areas such as China, Southeast Asia, and
North Africa. EBV causes the transformation of epithelial
cells of the nasopharynx through the activation of latent
proteins, such as latent membrane protein-1 (latent mem-
brane protein 1, LMP1), which acts as an oncogene, acti-
vating the NF-kB and JAK/STAT signaling pathways. These
molecular processes lead to a decrease in apoptosis and
an increase in cell proliferation and cell migration.

The study aimed to systematize literature data on as-
sessing the diagnostic and prognostic significance of EBV
and HPV associated with PC and improve programs for
early diagnostics and primary prevention of head and
neck tumors.

Materials and methods: A literature review of scientif-
ic and clinical studies from PubMed and MedLine databas-
es was conducted under the main keywords and phrases:
“Epstein-Barr virus associated with PC,” “human papillo-
mavirus associated with PC,” “diagnostic and prognostic
significance of Epstein-Barr virus and human papillomavi-
rus.” Filters were used in the search procedure: publication
date from 2015 to the present.

Results: Presumably, a specific combination of the EBV
variant and a specific person exists. A eucocyte antigen
allows the proliferating epithelial cells to evade immune
control [7]. The histological subtypes of nasopharynge-
al squamous cell carcinoma (NPC) and the suspected eti-
ological factors vary by geographic region. According to
the WHO classification of head and neck tumors, NPCs are
classified into 3 main types: keratinizing squamous cell
carcinoma (KC), non-keratinizing carcinoma (NKC), and ba-
saloid squamous cell carcinoma. NPC can be divided into
differentiated and undifferentiated forms. In endemic are-
as with high incidence, up to 99.6% of NPC tumors belong
to the KC subtype. It is more strongly associated with EBV
positivity than other subtypes. In non-endemic areas with
low incidence, the prevalence of the NKC subtype is signif-
icantly lower, while the prevalence of KC is higher than in
endemic regions. [8].

In comparison, in non-endemic areas with low inci-
dence, the prevalence of subtypes (NKC) is significantly
lower, whereas the prevalence (KC) is higher than in en-
demic areas.

High-risk HPV infection is thought to be one of the eti-
ological factors causing NPC in Caucasian people. In one
of the studies, patients with HPV-positive and EBV-positive
tumors had a significantly higher overall survival rate than
patients with EBV/HPV-negative tumors [9, 10].

Previous studies of viral infections in NPCs have
mainly reported small and heterogeneous groups of pa-
tients treated at 1 or 2 facilities. Thus, data on the pre-
dictive value of EBV and HPV in NPCs are limited. This
retrospective population-based study aimed to de-
scribe the status of EBV and HPV in cases of Finnish NPC
and to link them to histopathological subtypes of NPC
and patient survival.

There is evidence of a relationship between HPV and
oral cavity cancer. According to the results of the study,
“Prevalence of HPV-induced oral cavity and OPC in Ka-
zakhstan and its prognostic significance,” conducted at
Kazakh Research Institute of Oncology and Radiology
JSC (Almaty, Kazakhstan), the analysis of HPV incidence
among patients with malignant neoplasms of the oral
cavity and oropharynx in the Republic of Kazakhstan is of
great clinical importance, since the HPV presence in the
tumor is a favorable prognostic sign of the course of the
disease. The highest survival rates in patients with oro-
pharyngeal and oral malignancies associated with HPV
(93%) are explained by a higher response to chemother-
apy and radiation therapy compared to patients without
HPV (82%). The presence of a high level of p16 protein
proliferative activity in oropharyngeal and oral cavi-
ty tumors is also associated with HPV infection and can
be used as a marker for the diagnostics of HPV-associat-
ed tumors at these locations. These results will develop
methods for early diagnostics and improve methods for
primary prevention of laryngeal cancer.

Discussion: Why does the virus cause cancer? Viral in-
fections are one of the most common causes of infectious
cancers, accounting for 12-15% of all cases. HPV and EBV
are associated with 38% of all virus-associated malignan-
cies. Most types of cancer associated with viruses devel-
op after a long latency period that can last from 15 to 40
years [2, 11, 12].

Oncogenic viruses include various groups of DNA and
RNA viruses, which are important but not always suffi-
cient for the occurrence of all types of malignant tumors
[2]. A common feature is that cancer develops only in a few
people infected with viruses for a long time and only after
many years of chronic infection [4, 13].

Both viruses have different mechanisms of influence on
cellular processes. EBV mainly acts through the activation
of latent membrane proteins and the regulation of the im-
mune response, whereas HPV alters the control of the cell
cycle through the inactivation of p53 and Rb. Studies show
that HPV-induced OPC has a better prognosis than cancers
associated with EBV or classic risk factors. This is due to the
higher sensitivity of HPV-positive tumors to treatment (es-
pecially to chemoradiotherapy).

Currently, the main confirmation of the viral nature
of tumors is the detection of the virus or its components
in tumor cells using monoclonal analysis. This method
allows for the confirmation of a chronic infection that
precedes malignant transformation and the detection of
viral oncogenes that contribute to the start of the tumor
process.

Viral carcinogenesis is divided into two main types:
direct and indirect. The direct mechanism is that once
infected, the virus persists in the cell as an independent
genetic element, either as an eposome (as it occurs in
herpes viruses) or integrates into the host genome (e.g.,
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in retroviruses or hepatitis B virus). It can lead to inacti-
vation of the p53 and pRB genes, genomic instability,
increased mutations, changes in telomere length, dis-
ruption of cellular polarity, and the formation of miRNA.
An indirect mechanism involves chronic inflammation
and oxidative stress in normal cells caused by the pro-
duction of pro-inflammatory cytokines by infected cells
(e.g., in hepatitis C virus), resulting in prolonged anti-
genic stimulation. Viruses can also induce immunosup-
pression in surrounding tissues by destroying or impair-
ing the function of CD8+ lymphocytes (e.g., in HIV, EBV,
or KSHV) [13-15].

HPV belongs to the Papillomaviridae family. To date,
more than 100 types of these viruses are known to be in-
volved in the development of various diseases. They are
divided into two groups: low and high-risk ones. Low-risk
subtypes 6 and 11 cause cutaneous and anogenital warts
and upper respiratory tract papillomatosis, rarely leading
to malignancy. Subtypes 16 and 18 are at high risk and
are more likely to be associated with the development of
malignant tumors. Type 16 is mainly associated with OPC
(up to 95%) and invasive cervical cancer (up to 70%), and
type 18 is associated with squamous cell carcinoma of var-
ious sites. HPV is transmitted through contact and sexual
routes. A characteristic feature of this virus is its ability to
persist in the body for a long time without obvious clini-
cal signs.

Antibodies to HPV can be found in 50-60% of infected
people. The natural process of HPV-associated tumors usu-
ally takes 10 to 30 years from the time of initial infection.
The pathogenesis of tumor progression against the back-
ground of HPV infection includes changes in the expres-
sion of viral oncogenes at different stages of the disease
and the accumulation of mutations in the host genome.
Clinically, this is manifested by such epithelial changes as
CIN-1, CIN-2, and CIN-3. The main oncoproteins are E6 and
E7. They must maintain a malignant state as they inacti-
vate the retinoblastoma and p53 genes. This is important
because such inactivation increases p16INK4A (cyclin-de-
pendent kinase 2A inhibitor/tumor suppressor 1), a marker
of oncogenic HPV infection [13, 16].

A literature review shows significant fluctuations in the
HPV incidence in the oral cavity and pharyngeal diseases,
which range from 0 to 100% in different studies. For exam-
ple, a comprehensive analysis of 60 studies conducted in
different regions of the world showed that more than 25%
of malignant head and neck tumors are associated with
HPV infection [16, 17].

EBV associated with RNG (???) is diagnosed by detect-
ing specific antibodies to EBV, such as EBNA1 and VCA. PCR
to detect EBV DNA in tumor tissue is also a standard diag-
nostic method. For HPV associated with laryngeal cancer,
PCR detects HPV DNA, and immunohistochemical meth-
ods are used to find E6 and E7 proteins [18].

One of the main methods to combat HPV-related dis-

eases is primary prevention in the form of vaccination
against this virus.

A nine-valent vaccine was approved in 2014. It cov-
ers five additional HPV types (31, 33, 45, 52, and 58). In
June 2020, the FDA expanded the indications for the use
of this vaccine to allow its use for the prevention of OPC
and other head and neck tumors. These indications were
approved under an accelerated procedure based on the
proven efficacy of the vaccine in preventing anogenital
diseases associated with HPV. The vaccine is recommend-
ed for women and men aged 9 to 45 years. The World
Health Organization states that modern HPV vaccines
(types 16/18) can prevent more than 90% of HPV-induced
OPC cases[2, 16, 19].

Traditional treatments for head and neck cancer in-
clude surgery, radiotherapy, and chemotherapy. Howev-
er, new approaches have been developed for virus-asso-
ciated tumors. HPV, including its types 16 and 18, is one
of the main causes of cervical, oropharyngeal, anal, vag-
inal, labia, and penile cancers. The most effective meth-
od to reduce morbidity and mortality from these tumors
is vaccination. The bivalent Cervarix vaccine, designed to
protect against types 16 and 18, and the quadrivalent Gar-
dasil vaccine, which protects against types 16, 18, 6, and 11,
are used in medical practice. The main goal of vaccination
was to prevent precancerous and cancerous changes in
the cervix caused by HPV. In countries where vaccination
of adolescent girls was introduced 5-10 years ago (for ex-
ample, Australia and Denmark), there is a 90% decrease in
HPV infection among vaccinated people, as well as a 90%
decrease in genital warts and an 85% decrease in the de-
tection rate of CIN2-3. It will take longer for vaccination to
reduce the incidence of cervical cancer since the risk of de-
veloping this cancer increases 15-20 years after the onset
of viral carriage. Nevertheless, the already available data
confirm the high efficiency of vaccine prophylaxis [19].

The importance of HPV vaccination for our country can
hardly be overestimated. Reduction of the incidence and,
accordingly, mortality from such widespread tumors as
cervical cancer and OPC is impossible without the use of
preventive measures, one of which is vaccination. In the
absence of screening programs and early diagnostics of
malignant tumors associated with HPV, vaccination is an
economically viable method to prevent these diseases in
the Republic of Kazakhstan. Oncologists shall make every
effort to include the HPV vaccine in the national vaccina-
tion schedule.

Conclusion: EBV and HPV play key roles in the patho-
genesis of RG, but their mechanisms of action and clini-
cal outcomes differ. EBV is more often associated with na-
sopharyngeal cancer, and HPV is associated with OPC.
The latter is more common in Western countries and has
a more favorable prognosis. Future research should focus
on developing more effective prevention, diagnosis, and
treatment methods for these viruses.

60 Oncology and Radiology of Kazakhstan, Ne4 (74) 2024



c@) KazlOR

LITERATURE REVIEWS

References:

1. ShiY., Peng S.L., Yang L.F., Chen X., Tao Y.G., Cao Y. Co-infection of
Epstein-Barr virus and human papillomavirus in human tumorigenesis
//Chinese J. Cancer.-2016. - Vol. 16.-Art. No. 35. https://doi.org/10.1186/
540880-016-0079-1

2. Xlanta D.A. Gens G.P. Vzaimodejstvie virusa E’pshtejna-
Barr i virusa papillomy cheloveka v kancerogeneze shejki matki.
Vozmozhnosti profilaktiki // Doktor.Ru. 2022. - T. 21 (1). - S. 59-64
[Khlanta D.A. Gens G.P. Interaction of Epstein-Barr virus and human
papillomavirus in cervical carcinogenesis. Prevention possibilities
// Doctor.Ru. 2022. - Vol. 21 (1). - P. 59-64 (in Russ.)]. https://doi.
0rg/10.31550/1727-2378-2022-21-1-59-64

3. Styczynski J., Tridello G., Gil L., Ljungman P., Hoek J., lacobelli
S., Ward K.N., Cordonnier C., Einsele H., Socie G., Milpied N., Veelken
H., Chevallier P., Yakoub-Agha I., Maertens J., Blaise D., Cornelissen
J., Michall M., Daguindau E., Petersen E., Passweg J., Greinix H.,
Duarte R.F., Kréger N., Dreger P., Mohty M., Nagler A., Cesaro S.
Impact of donor Epstein-Barr virus serostatus on the incidence
of graft-versus-host disease in patients with acute leukemia
after hematopoietic stem-cell transplantation: a study from the
acute leukemia and infectious diseases working parties of the
European Society for Blood and Marrow Transplantation // J. Clin.
Oncol. - 2016. — Vol.34(19). - P. 2212-2220. https://doi.org/10.1200/
JCO.2015.64.2405

4. Bouvard V., Baan R., Straif K., Grosse Y,. Secretan B., Ghissassi F.,
Benbrahim-Tallaa L., Guha N., Freeman C., Galichet L., Cogliano V. WHO
International Agency for Research on Cancer Monograph Working
Group. A review of human carcinogens—PartB: biological agents //
Lancet Oncol. - 2009. - Vol. 10(4). - P. 321. https://doi.org/10.1016/51470-
2045(09)70096-8

5. Rickinson A.B. Co-infections, inflammation and oncogenesis:
future directions for EBV research // Semin. Cancer Biol. - 2014. - Vol. 26. -
P. 99-115. https://doi.org/10.1016/j.semcancer.2014.04.004

6. Morales-Sdnchez A., Fuentes-Panand E.M. Human viruses
and cancer // Viruses. - 2014. — Vol. 6 (10). - P. 4047-4079. https.//doi.
0rg/10.3390/v6104047

7. Ferlay J., Soerjomataram ., Dikshit R., Eser S., Mathers C., Rebelo
M., Maxwell D., Parkin D.F., Bray F. Cancer incidence and mortality
worldwide: sources, methods and major patterns in GLOBOCAN 2012 //
Int. J. Cancer. - 2015. - Vol. 136. - P. 386. https://doi.org/10.1002/ijc.29210

8. Stenmark M.H., McHugh J.B., Schipper M., Walline H.M., Komarck
C., Feng F.Y., Worden F.P., Wolf G.T., Chepeha D.B., Prince M.E., Bradford
C.R., Mukherji S.K., Eisbruch A., Carey T.E. Non-endemic HPV-positive
nasopharyngeal carcinoma: association with poor prognosis // Int.
J. Radiat. Oncol. Biol. Phys. - 2014. — Vol. 88. - P. 580-588. https://doi.
0rg/10.1016/].ijrobp.2013.11.246

9. Svajdler M.Jr., Kaspirkova J., Mezencev R., Laco J., Torday T,
Dubinsky P., Straka L., Michal M., Skalova A. Human papillomavirus

andEpstein-Barr virus in nasopharyngeal carcinoma in a non-endemic
eastern European population // Neoplasma. - 2016. - Vol. 63. - P. 107-113.
https://doi.org/10.4149/neo_2016_013

10.ShiY., PengS.L., Yang L.F.,Chen X., Tao Y.G., Cao Y. Co-infection of
Epstein-Barr virus and human papillomavirus in human tumorigenesis
// Chin. J. Cancer.-2016. - Vol. 35. - P. 16. https://doi.org/10.1186/540880-
016-0079-1

11. Cunnea P., Fotopoulou C., Ploski J., Trillsch F., Mahner S., Kessler
M. Changes in Stem Cell Regulation and Epithelial Organisation
during Carcinogenesis and Disease Progression in Gynaecological
Malignancies // Cancers. - 2021. - Vol.13(13). - Art. no. 3349. https://doi.
org/10.3390/cancers13133349

12. Schiller J.T., Lowy D.R. Virus infection and human cancer: an
overview// Recent Results Cancer Res. - 2014. - Vol. 193. - P. 1-10. https:/
doi.org/10.1007/978-3-642-38965-8

13. Chubenko V.A. Virus-associirovannye opuxoli s tochki zreniya
klinicista: ot e’pidemiologii do lecheniya // Prakt. onkol. - 2018. - T.
19 (4). - S. 311-323 [Chubenko V.A. Virus-associated tumors from the
clinician’s point of view: from epidemiology to treatment // Pract.
Oncol.-2018.-Vol. 19 (4). - P. 311-323 (in Russ.)]. https://elibrary.ru/item.
asp?id=36819948

14. Berman T.A., Schiller J.T. Human papillomavirus in cervical
cancer and oropharyngeal cancer: One cause, two diseases // Cancer.
-2017.-Vol. 123 (12). - P. 2219-2229. https://doi.org/10.1002/cncr.30588

15.5uZY, Siak P.Y.,, Leong C.-O., Cheah S.-C. The role of Epstein-Barr
virus in nasopharyngeal carcinoma // Front. Microbiol. - 2023. - Vol. 14-
2023. https://doi.org/10.3389/fmicb.2023.1116143

16. Vinokurova S.V., Katargin A.N. Virus papillomy cheloveka i
zabolevaniya verxnix dyxatel’'nyx putej: rak golovy i shei i respiratornyj
papillomatoz // Head and Neck/Golova i sheya. Rossijskoe izdanie.
-2023. - T. 11 (1). = S. 62-73 [Vinokurova S.V., Katargin A.N. Human
papillomavirus and upper respiratory tract diseases: head and neck
cancer and respiratory papillomatosis // Head and Neck. Russian
edition.-2023.-Vol. 11 (1). - P. 62-73 (in Russ.)]. https://doi.org/10.25792/
HN.2023.11.1.62-73

17. Johnson D.E., Burtness B., Leemans C.R., Lui V.Y., Bauman J.E.,
Grandis J.R. Head and neck squamous cell carcinoma: Impact of HPV
status on epidemiology, staging, prognosis, and treatment // Ann.
Rev. Med. - 2020. - Vol. 6(1). - P. 92. https://doi.org/10.1038/541572-020-
00224-3.

18. Giovanni D., Corica C. Human Papilloma Virus vaccine
and prevention of head and neck cancer, what is the current
evidence? // Oral Oncol. — 2021. - Vol. 115. https://doi.org/10.1016/].
oraloncology.2020.105168.

19.Aggarwal N., Yadav J., Thakur K., Bibban R., Chhokar A., Tripathi
T, Bhat A., Singh T, Jadli M,. Singh U., Kashyap M.K., Bharti A.C. Effect
of Prophylactic Human Papillomavirus (HPV) Vaccination on Oral HPV
Infections Among Young Adults in the United States // J. Clin. Oncol. -
2018. - Vol. 36(3). - P. 262-267. https://doi.org/10.1200/JC0.2017.75.0141

AHJATIIA

SMIITENH-BAPP BHUPYCBIHBIH ) KOHE ) KYTKBIHIIAK KATEPJII ICIKITEH BAMJIAHBICTHI
AJAM MATITMJIJIOMABUPYCBIHBIH ITUATHOCTUKAJIBIK ) KOHE BOJIZKAM/bIK MAHBI3bI:
I9JIEBUETKE IOJIY
H.B. Cnonesa', F.B. Ooinéaes', E.B. Kucmaes', O.5. Ewinusnzos', I 2K. Kvlovipoaesa®

1«Kasak oHKONOrus eHe paamonorus fFulnbiMu-3epTTey MHCTUTY Tl AK, Anmartel, Kasakctan Pecnybnukacs!

Coutkecmik: bByn Ozexminiei: Kymxvinwagmuiy xkamepai iciei (ZKKI) — Onwumeiin-Bapp (ObB) swcone adam nanunioma eupycmapsimen
(AIIB) bauinanbicmol ayvl3-JICYyMKbIHUAK NEH MYPbIH-JICYMKbIHWAK atiMazbinoazel Kamepii icikmep (MJKKI). Exi eupycmoiy 0a oHKoeeHOIK

nomenyuanvl oap, onap JKKI namoeenesine ocep emeoi.

Xanvikmuiy 90% — acmamein IB5B dcykmuipean dcone 01 opmypai Kamepcis sicone Kamepai aypyrapovl myovipysl mymkin. AIIB, ocipece 16
orcone 18 munmepi, ayviz-ocymyvinwax Kamepai iciciniy (AXKKI) nezisei onkozeenoik ¢paxmopul 6onvin mabdwinaowl. AIIB endipemin E6 xcone
E7 axyviz0aper p33 sicone Rb icik cynpeccopnapuitely ocepin Oy3advl, Oy scacymanaposiy 6aKuliaycsl3 keberwine oxeneoi.

ObB drcacvipuin agysl30apost bencendipedi dcorne UMMYHOBIK dcayanmol pemmeinoi, anr AIIB p53 scone Rb unakmueayuscol apkulisl dcacyula
yukin backapyea ocep emeodi. DbB baiinanvicmor AJKKI kapasanoa AIIB mywvinoazan AXKKI scakcor bonxcamea emoeyee ce3immanovlasl

JHc02apbl 6012aAHObIKMAH Ue OONbIN CANANAObL.

3epmmeydin maxcamol — 6ac dicone MOUbIH iCIKmMepIiHiy epme OUA2HOCIMUKACHL MeH DACMankbl al0biH a1y 6a20apaaManiapblt HCaKcapny
yutin OBB ocone AIIB baiinanvicmol JKKI ouaznocmukanviy scone 601x4camobik Maybl30bliblebli Oazandy yutin o0eduem oepekmepin Jcylieney.
Aoicmepi: 2015 xcvindan 6acman PubMed owcone MedLine Oepexkopiapwinoa zepmmeyoiy Hezizei ce30epi 6oublHuia 50ebu ulony

2HCYP2i3IN0L.

Homuocenepi: 3epmmeynep ObB osicone AIIB JKKI ouacnocmuracsl MeH 6012cayblHOa Manbl30bl eKeHin kopcemeoi. Icik sicacywanapviHoa

ObB 6onyvl aypyouvly azpeccugmi aebimbinblly Oenzici bona anaodvl, Oipak Keubip dcazoaunrapoa emoeyoiy dCakcvbl Homudceaepimen oe
batinanvicmol. Emoenywinepoezi AIIB oy icikmepi men AIIB mepic icikmepi srcazoaiiiapmen caivblcmulp2anoa ox icikmepi scakcol boncamoap
Jrcone emoeyee Koaaunel ycayan bepeodi. Exi eupyc ma JKKI namozenesinoe manybi30bl poi amkapaosl jHcone 01apobll, OUaHOCMUKACLL MeH
cunammamacel emoey makmuKacblHA JHCoHe aypYOblH HOMUdICECTH DONdIcayea atlmapiblKmail ocep emyi MyMKiH.
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Kopvimotnowt: ObB owcone AIIB JKKI namozenesinde wewyui poi amgapaost, 6ipax oiaposiy ocep emy Mexanusmoepi MeH KIUHUKAAbIK
nomuorcenepi opmypai. IbB kebinece M)KKI — men, an AIIB AJKKI-men Oaiinanvicmel, conebicel 6amopic endepinoe dcui Kezoecedi Hcone
Koaaiel 6odcamobl kopcemedi. borawar sepmmeynep ocol supycmapOovly andbli-any, OUdeHOCMUKALAY JHcoHe emOeyOiyy muimoi odicmepin
Jrcacayea 6a2blmmanybsl Kepex.

Tyiiinoi cozoep: Snwmetin-bapp eupycuvl (OBB), aoam nanunromasupycel (AIIB), scymrpinuiax Kamepai iciei, OuazHocmuxa.

AHHOTAIUSA

JIMATHOCTUYECKAS 1 MIPOTHOCTUYECKAS 3HAYUMOCTD BUPYCA SIIITEHHA-BAPP
N BUPYCA ITAITMJIVIOMBI HEJIOBEKA, ACCOHMNPOBAHHBIX C PAKOM I'VJIOTKMU:
OB30P JIMTEPATYPbBI

N.V. Sloneva', G.B. Adilbayev', E.B. Kismayev', O.B. Yeshniyazov', G.Zh. Kydyrbayeva'
!«Kazakh Institute of Oncology and Radiology» JSC, Aimaty, the Republic of Kazakhstan

Axkmyanvnocme: Pax enomxu (PI)) npedcmasnsiem cob6oil 3n0kavecmsennvie HOB00OPA308aHUsL 8 0OIACMU POMOTOMKU U HOCO2NLOMKU,
Komopule umerom cés3b ¢ supycamu dnumetina-bapp (BOb) u nanunniomel uenosexa (BI14). Oba éupyca 061a0arom oHKO2eHHbIM NOMEHYUATIOM,
eaussa na namozernes Pl

BOB, komopuim unpuyuposarno bonee 90% Hacenenus, modcem Gul3bl86amb pasiudHbie 00OPOKAYECMBEHHbIE U 3/10KAYECMBEHHbLE
sabonesanusi. BITY, ocobenno munvt 16 u 18, sensemcs ocnogubim oHkoeeHHbIM hakmopom paxa pomoziomru (PPI). Beaxu E6 u E7,
npooyyupyemvie BITY, napywarom deticmsue cynpeccopoe onyxoneti p53 u Rb, umo npugooum xk 6eckoHmpobHOU npoaughepayuu Kiemox.

BOF axmususupyem namenmmuvle 6eaku u pezyaupyem uMMyHHblL omeem, moeda kax BIIY eénusem na KOHMpOnb Kiemounozo yukida
uepes unakmusayuro p53 u Rb. PPl evi36annviii BITY, umeem nyywiuii npoeHo3 no Cpa6HeHUo ¢ pakom, accoyuuposanuvim ¢ BOF, uz-3a bonee
BbLCOKOU YYBCMBUMENLHOCIIU K IeUEHUTO.

Henv uccneoosanun — cucmemamusayus, OAHHLIX TUMepPamypol 0Jisl OYeHKU OUASHOCMUYECKOU U npoeHocmuyeckoll 3nauumocmu BOB u
BI1Y, ceasannvix ¢ PI, Ons ynyuwenus npoepamm panuei Oud2HOCmuKY U nepeutHoll npoguiakmuxu onyxoiet 20106bl U uiell.

Memoowi: IIposeden numepamypHulii 0030p NO KAKOUEBbIM CLO8AM UCCAe008aHUs 8 bazax danHbix PubMed u MedLine ¢ 2015 2o0a.

Pesynomamur: Hccneooganus nokaswiearom, ymo BOB u BIIY umeiom eadcnoe snauenue ouaznocmuxe u 6 npocnozuposanuu Pl
Hanuuue BOB 6 onyxonegeix Kiemkax Mojicem CIylCUmb Mapkepom Oonee azpeccugnozo medeHus 601e3Hu, 0OHAKO 8 HeKOMOPbIX CLYYAAX
accoyuupyemcsi ¢ ayvwumu pesyrsmamamu nedenust. Hayuenmor ¢ BITY-nonoscumensublmu ONyXousimu umeiom ayuuue npocHo3sl u ooiee
Onazonpusamuwlil omeem Ha aevenue no cpasuenuio ¢ BIIY-ompuyamenvnvimu cayuasmu. Oba supyca uepaiom 8axdCHyl0 poib 8 NamozeHese
PI u ux ouaenocmuxa u xapaxmepucmura Moeym Cyuecmeenio noGausms Ha Makmuxy Je4eHus: U npocHO3UPOBanUe UcX00d 3a001e6aHUS.

3aknouenue: BOb u BIIY ueparom knwouegyio porv 6 namoceneze PI, oomaxo ux mexanuzmvl Oelicmeus u KIUHUYECKUE UCXOObl
paznuyaiomes. BOb uawe accoyuupyemes ¢ PHI, a BII4 — ¢ PPI, npuuem nociednuili uauje ecmpeyaemcs 8 3andOHbIX CMpPAHax u
OoemoHcmpupyem 6onee 61azonpusmmublil npocHo3. byoyuue ucciedosanus 00adcHbL ObiMb HANPABIEHbL HA pa3pabomky 6onee ghpexkmusHbix
Memo008 nPoPUIAKMUKU, OUASHOCTIUKY U IeYEHUsl IMUX GUPYCOB.

Knrueswie cnosa: supyc Snmumetiina-bapp (BIb), eupyc nanunnomsl yenosexa (BI14), pax enomxu, ouazHocmuxa.
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