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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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 Cancer of the oral cavity and oropharynx is an immunosup-
pressive disorder. In its etiopathogenesis there is a fundamental 
insufficiency of immune surveillance, that is, the ability to recog-
nize tumor cells as abnormal and destroy them before they build 
an obvious malignant tumor [15]. Due to the suppression of the 
immune system, tumor cells avoid recognition and lysis of tumor 
antigen (TA) by cytotoxic T-lymphocytes (CTL) of adaptive immu-
nity [17]. In such patients there is a decrease in the absolute number 
of lymphocytes, disturbance of natural killer cellular activity (NK) 
[13], spontaneous apoptosis of cytotoxic T-lymphocytes [13], un-
satisfactory antigen-presenting function [14].

 Tumor cells can initiate and develop various mechanisms to 
avoid the body’s immune response. Typically, this is one of the 
following mechanisms [10, 23]:

1. A resistance formation to apoptosis with variable expres-
sion of Fas-ligand (FasL), which leads to the death of tumor-
infiltrating lymphocytes (TILs).

2. Producing of immunosuppressive molecules such as the 
transforming growth factor TGF-β, prostaglandin (PG) E2 and 
adenosine.

3. Loss of expression of co-stimulating molecules or cyto-
kines, such as IL-6 and IL-10 interleukin.

4. A defect in the expression of antigens on the surface of the 
tumor cell, because antigens remain unidentified.

5. A reduction or loss of the molecule expression of the main 
complex of histocompatibility (MHC) class I and selective loss 
of human leukocyte antigen (HLA) and histocompatibility mol-
ecules (MHC) required for the interaction between TA and TA-
specific CTLs, especially if there is low IFN-α regulation [14].

 The violation of processes or insufficient recognition and TA 
processing is performed in tumor cells and in dendritic cells. An 
important role in these processes is played by the protein of the 
STAT family (signal transducer and activator of transcription). 
Reducing the amount of activated STAT1 contributes to lower-
ing the expression of human leukocyte antigen (HLA) and MHF 
[16]. HLA are the proteins of the molecules of histocompatibil-
ity (MHC), which appear with antigen and are recognized by T-
lymphocytes. Antigen-presenting molecules (antigenic peptide 
transporters – TAP1, TAP2; proteins – calnexin, calreticulin, 
ERp57 and tapasin) play an important role in the ability of MHC 
Class I molecules to migrate to the cell surface and to represent 
peptides of CD8+ T-lymphocytes, that is, to carry out the presen-
tation of antigen [6, 13]. Reducing the regulation or loss of the 
expression of HLA molecules I class or other components, rep-
resenting an antigen is one of the mechanisms for avoiding the 
immune response of the tumor. Lowering the MHC level class I 
is due to ganglioside, which is produced by cancer cells. So that, 
the tumor uses various mechanisms to induce changes in the sys-
tem and to avoid an immune response to its development [25].

 The role of dendritic cells in the development of oral and 
oropharyngeal cancer.

 Dendritic cells (DC) that are the guards of the immune system 
are specialized, the strongest antigen-presenting cells (ARCs) 
and tolerant mediators [18, 20]. It is known that dendritic cells 

are divided into myeloid (MDC) and plasmacytoid (PDC). The 
first ones are the Langerhans cells contained in the epidermis 
and the mucous membrane of the upper digestive organs and 
breathing and thermal/interstitial MDCs that are in the dermis. 
Plasmacytoid DC of lymphoid origin are found in the blood and 
lymphoid organs.

 DC mature in the presence of microbial products and inflam-
matory mediators such as TNF-a, IL-1 and IL-12. Mature DCs 
increase the regulation of other co-stimulating molecules - CD86, 
CD80 and CD40, as well as cytokines such as TNF a, IL-1 and IL-
12. Subsequently, they pass through the bloodstream towards the 
lymph nodes and represent antigens, which they captured in periph-
eral tissues, T-lymphocytes [20], stimulating their differentiation 
into cytotoxic CD8 + cells capable of killing tumor cells [13].

 MDC force tumor cells in the oral cavity and oropharynx 
to secrete immunosuppressive cytokines such as IL-1 and IL-
10 [10]. IL-10 and TGF-β transform immature DCs in mature 
ones and at the same time tolerant to the antigen, which induces 
antigen-specific T cells, by activating Tregs and differentiating 
naïve CD4+ T-cells in Tregs.

 Langerhans cells bind antigens to the flat epithelium and mi-
grate back to the regional lymph nodes and/or other secondary 
lymphoid organs where they stimulate naïve T-lymphocytes. 
They can also represent antigens of T-lymphocytes memory to 
stimulate a secondary immune response [13]. A significant role 
of dendritic cells, in particular, Langerhans cells in the immune 
response to the development of oral cancer and oropharyngeal 
cancer, is confirmed in studies. 

 Increased concentration them in blood correlates with a posi-
tive prognosis and a greater survival of patients with oral and 
oropharyngeal cancer, and a decrease in metastasis in the cervix 
of the lymph nodes [13].

 Cancer cells of the oral cavity and oropharynx with the help 
of tumor-associated fibroblasts stimulate the development of 
hepatocyte growth factor (HGF) [15], which inhibits the mat-
uration of dendritic cells [19] and, relatively, the reduction of 
immune responses. Violations of monocyte chemotaxis and the 
ability of DC to form a cell cluster also reduce the protective 
response of the organism [25].

 The role of cytokines in the development of oral and oropha-
ryngeal cancer.

 Different cells of the immune system provide a complex de-
fense system with effective cytokine bindings. Cytokines are 
interleukins, interferons, tumor necrosis factor, growth factors 
and chemokines regulate cellular growth, proliferation, migra-
tion, signaling, both in tumor cells and in immune cells. In ad-
dition, the inflammatory component of the micro-environment 
of the tumor in the oral cavity and oropharynx is important in 
the immune surveillance and a response as its main component 
is cytokines. The micro cavity of the tumor of the oral cavity 
and the oropharynx is characterized by an unbalanced cytokine 
profile, which is dominated by immunosuppressive cytokines. 
It is also important to consider that the tumor cells of the oral 
cavity and the oropharynx independently produce anti-inflam-
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matory cytokines that correlate with the survival of such patients 
[2]. Cytokines particularly cause an increase in the transmission 
signal and the activator of transcription of phosphorylation and 
phosphorylated extracellular signal-regulated kinase in patients 
with oral and oropharyngeal cancer [13].

 Due to the secretion of chemokines and colony-stimulating 
factor (CSF)-1, cancer cells accumulate tumor-associated macro-
phages (TAMs) in their microenvironment, which create a favor-
able environment for developing of the tumor and avoiding the 
immune response by secreting TGF-β1, interleukin-6 (IL-6) and 
prostaglandin-E2 among other immunosuppressive cytokines [25].

 According to several studies, patients with oral and oropha-
ryngeal cancer have an imbalance of Th1/Th2 types of cytokines 
and increased Tregs [8,18]. Among the Th1 types of cytokines, 
IFN-γ, IL-12, TNF-α, whose levels are reduced, and Th2 cy-
tokines, IL-4, IL-10, are elevated, while in healthy people the 
opposite result is observed [6].

 It is investigated that the level of synthesis of soluble IL-2 
receptor activated by T-cell antagonism of IL-2 is higher in pa-
tients with oral and oropharyngeal cancer, which is associated 
with an increased probability of the metastasis development and 
low overall survival [25]. IL-4 levels have also been significant-
ly elevated, however, they have not confirmed the association of 
their overexpression with the tumor stage [22].

 Elevated levels of IL-10 in serum of patients with oral and 
oropharynx cancer are correlated with an unsatisfactory progno-
sis of the treatment and are independent indicators of low sur-
vival [8]. In addition, such inflammatory cytokines as IL-6, HGF 
and VEGF are also determined in high serum concentrations and 
correlate with the recurrence [1].

 In diagnosed patients with oral and oropharyngeal cancer, 
an increase in the level of IL-18 was observed. This cytokine is 
mainly synthesized by macrophages. Its role for cancer-ill pa-
tients is to stimulate the production of IFN-γ by NK cells and 
T-cells, which provides the immune response of the body [25].

 In the environment of cytokines there is a production viola-
tion of pro-proliferative, immunosuppressive cytokines with the 
help of macrophage-associated tumors (TAM), unbalanced He-
patocyte Growth Factor (HGF) by fibroblast-associated tumor 
(TAF) as well as unbalanced STAT1/STAT3 signaling within 
tumor cells. The deficiency of tumor STAT1 signaling results in 
low production of chemokines CCL5 and CXCL10, and those 
chemokines that involve effector T-cells in the microenviron-
ment of the tumor [16]. Excessive signaling pSTAT3 increases 
the production of cytokines that negatively regulate proinflam-
matory signals of danger, mature dendritic cells and cytolysis 
with natural killers and CTLs, and more specifically IL-6, IL-10, 
TGF-β1 and VEGF [15,16]. Compared to the control group, in 
patients with oral and oropharyngeal cancer, a 5-fold increase in 
TNF-α cytokine in blood [3].

 The Tumor microenvironment.
 The favorable conditions for the cancer growth of the mouth 

and the oropharynx are the conditions of the tumor microenvi-
ronment, which contains immune and stromal cells.

 Cytokines, chemokines, T-cells, macrophages, dendritic 
cells, and natural killer cells (NK) are intracellular regulators of 
the immune cells activation. All of them are important partici-
pants in the formation of the tumor microenvironment. Any of 
their functional changes or their inhibition, affects the immune 
system response. For example, when there is an imbalance in 
the signal exchange system through cytokines, then tumor cells 
develop mechanisms to avoid the inhibitors growth of cytokines 
presented in the microenvironment of the tumor [13].

 An important key to the progression of cancer is the loss of 
cellular connections and cellular polarity, called epithelial-mes-
enchymal transition (EMT). There are the factors that influence 
the process of EMT. It is promoted by the hypoxic environment 
and changes in the expression of the miRNA, which leads to 
a decrease in the regulation of E-cadherins (membrane protein 
CDH) [11]. Endothelial cells that secrete Bcl-2, an apoptotic 
regulatory protein, increase EMT-related changes by secreting 
IL-6, an important mediator of the acute phase of response. 

 EMT process in a tumor acquires migratory and invasive 
properties. In general, these changes can increase the metastatic 
potential of oral cancer and oropharyngeal cancer [25].

 A malignant tumor of the oral cavity or oropharynx directly 
suppresses the immune response by developing mediators such 
as vascular endothelial growth factor (VEGF), prostaglandin E2 
(PGE2), TGFβ, IL-6, and IL-10 [13]. Tumor cells also release 
pro-inflammatory mediators, including such a receptor as the IL-
15 alpha subunit (IL15RA). In combination with IL-15, it pro-
vides enhanced synthesis of pro-inflammatory cytokines – IL-6, 
TNF-α and IL-17, which affects the immune response and as a 
result a low survival prognosis [10].

 The role of T-cells in the antitumor immune response.
 Stem cells in the bone marrow are the source of immature 

T-lymphocytes, which mature then in the thymus and migrate 
to the secondary lymphoid organs (lymph nodes, a spleen) as a 
naïve T-cell. ARCs represent antigens, by activating T-lympho-
cytes, after signaling of co-stimulatory molecules and binding 
of MHF to ARCs and T-cell receptors (TSRs). They become ef-
fector cells (CD4+ helper T cells that promote the production of 
antibodies B-lymphocytes and phagocytosis, or CD8+ cytotoxic 
T cells that can lead to cell death) or memory cells [13]. Al-
though an effective antitumor immune response involves a lot 
of components of the immune system, T-cells remain the most 
important cells that take part in the antitumour immunity [13]. 
Therefore, T-cell defects reduce the effectiveness of the antitu-
mor immunity. These defects include: reducing of expression of 
CD3 – zeta chain (CD3z), key signaling molecule in TCR path-
way [13], inability of T cells to destroy targets of tumor cells 
[14], a lack of IL-2 and / or IFN-γ [13], slowing down prolifera-
tive responses to mitogen or IL-2 [13], as well as the presence 
of pronounced apoptotic symptoms in a significant proportion of 
TIL (lymphocytes that infiltrate the tumor) [13].

 A number of defects in TIL that are isolated from the tumor, 
have been identified in patients with oral cancer and oropharyn-
geal cancer. T-cell apoptosis was detected in a significant propor-
tion of TIL [13], and was associated with Fas / FasL signaling 
[14]. The expression of FasL on the surface of tumor cells leads 
to an apoptotic signal in lymphocytes, causing a spontaneous 
loss of circulating Fas+ T-lymphocytes [8]. Other ways of TLI 
damage are associated with TNF-associated apoptotic-induced 
ligand (TRAIL), TNF-α antigen, FasL+, MHC Class I, and tu-
mor derived membrane vesicles, all of which induce apoptosis 
in cells [8,13,25]

 It is considered that the balance between subgroups of T-cells 
in cancer patients modulates antitumor immunity [9].

 The effector cell of adaptive antitumor immunity is acti-
vated by CD8+ cytotoxic T-lymphocytes (CTLs). An activa-
tion of antigen-limited CD8+ cytotoxic T-lymphocyte initially 
requires binding of a T-cell receptor (TCR) to its corresponding 
TA in a complex with HLA-I. But this is not enough to acti-
vate cytotoxic T-lymphocytes and cytolysis of the tumor. The 
initial activation also depends on the balance of co-stimulating 
or co-inhibitory signals of dendritic cells and CD4+ T-helper 
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cells, as well as on avoiding CD4 suppression + regulatory T-
cells (Treg). Cancer tumors induce anergy of T-cells in both pe-
ripheral and tumor-infiltrating lymphocytes (TILs). Functional 
defects in TIL affect the low productivity and response to IL-2 
[5,13] and the susceptibility to spontaneous apoptosis mediated 
by the Fas / Fas-ligand by [8]. A low expression required for 
signaling TCR, co-stimulating molecules: CD3-ζ (part of the T-
cell antigen receptor complex – TCR-CD3), OX40 (TNFRSF4 
or CD134 – membrane protein, receptor from the superfamily 
receptor of the tumor necrosis factor of the ligand OX40L) and 
4-1BB (CD137, TNFRSF9, a member of tumor necrosis factor 
superfamily 9) [18] and a high expression of co-inhibiting re-
ceptors – (CTLA-4) and a programmed protein cell death (PD-
1) [4] cause changes in the regulation of immune responses. We 
should note that the PD-1, PD-L1 ligands are expressed in most 
tumor tissues of the oral cavity and oropharynx [9].

 Cytotoxic T-lymphocytes are also inhibited by the disproportion-
ate accumulation of Tregs (thymic regulatory T-lymphocytes) in the 
micro cavity of the oral cavity and oropharynx. Tregs promote sig-
naling tolerance through an inhibitory CTLA-4 receptor [7]

 CD4+ T-helper lymphocytes are the center of the antitumor 
response. CD4+ CD25+ T cells play a central role in initiating 
and maintaining antitumor immune response. Detecting of a 
large number of CD4 + CD25+ T- lymphocytes is associated 
with a good prognosis [17], although CD25+ is produced in 
small quantities by tumor cells. Also, the presence of CD4+ 
CD69+ T cells is associated with a good prognosis in patients 
with oral and oropharyngeal cancer [8].

 The percentage of CD8+ T cells increased with the growth of 
the oral cavity and oropharynx, CD4+ T cells and Tregs in these 
patients are increased as well. The proportion of B-lymphocytes 
decreased in patients with local regional metastasis, while NK-
cells decrease compared with the control group [6]. 

 In patients with oral and oropharyngeal cancer, the following 
changes in the number of blood lymphocytes with markers of 
early and late activation were found: an increase in the percent-
age of CD25+ and the absolute number of CD 71+ lymphocytes, 
a slight increase in the number of CD16+ and a decrease in the 
relative number of cells ready for apoptosis-CD95+. Thus, the 
ratio of CD25 / CD95 and CD71 / CD95 cells is 2-2.5 times 
higher than in the control group, which indicates the predomi-
nance of positive lymphocyte activation processes in tumor de-
velopment. It is also known that the percentage of CD3 is re-
duced, while CD8, CD22 increases without any changes in the 
absolute number of lymphocytes. This phenomenon is due to the 
migration and fixation of lymphocytes in the tumor [3].

 Changes in the cellular composition of the immunity and ef-
fector line are observed in patients with cancer of the oral cavity 
and oropharynx. The number of activated T-cells with the CD45+ 
CD3+ HLA-DR phenotype is 2 times higher than in the control 
group, as well as the increased number of nonspecific effector cells 
with the CD45+ CD3+ CD5+, CD45+ CD8+ CD16+ phenotype.

 Studying the immune status of patients with oral cancer 
and oropharyngeal cancer, a significant increase in the content 
of CD3+ T-cells with simultaneous expression of NK markers 
was found. The elevated blood levels of CD45+ CD3+ CD16+ 
CD56+ NK T-lymphocytes are determined 1.6 times, and 
CD45+ CD16+ NK cells are significantly elevated. Statistically 
significant increases in the overall level of CD45+ CD8+ lym-
phocytes with the expression of intracellular perforin (CD45+ 
CD8+ Perforin+) and NK cells with the CD45+ CD16+ Per-
forin+ phenotype, which is the evidence of increased activity 
of the effector immunity. Indicators of the latest increased due 

to the subpopulation of nonspecific effector cells with the phe-
notype CD45+ CD3- CD8+. And the number of CD45+ CD3+ 
CD4+ T-lymphocytes is reduced.

 The study of CD45+ CD3- CD19+ B-lymphocytes in patients 
with oral cancer and oropharyngeal cancer are not revealed a 
statistical difference from the control group [3, 6].

 In addition, tumor cells can avoid the recognition of T-
lymphocytes by reducing the transporter associated with the 
heterodimer of antigen processing (TAP-1/2). This process is 
controlled by IFN-γ phosphorylated signals and transcription 
activators of the mediated signaling path (pSTAT1) [16].

 Tregs and their role in the immune response in patients with 
oral and oropharyngeal cancer. 

 Tregs are tumorous regulatory T-lymphocytes, a subpopula-
tion of suppressor T-cells that respond to the inflammation. They 
are involved in the construction of immune responses and ac-
cording to research data that revealed an excessive expression 
of Tregs, they are inhibitors of antitumor immune responses [9], 
that is, they contribute to the evasion of tumor cells from the 
immune response and the progression of oral cancer and oropha-
ryngeal cancer [8, 17]. Tregs also play a major role in maintain-
ing the tolerance of T-cells to the antigens themselves [8]. The 
antitumor immune response is suppressed by Tregs subtype Tr1 
in the microenvironment of the tumor.

 Various factors can enhance the production of Tregs in the 
microenvironment of the tumor. An overexpression of cyclooxy-
genase 2 (COX-2) and PGE2 synthesis in patients with oral can-
cer and oropharyngeal cells induce the generation of Tregs type1 
in the microenvironment of the tumor, which enhance its carci-
nogenicity and progression of the disease [6, 8]. Particularly im-
portant are Tregs type 1 cells with a phenotype other than CD4+ 
CD25 (high) FoxP3+ Tregs. Tr1 produces IL-10 and TGF-β1. 
They mediate IL-10-dependent immune oppression in cells by 
contact-independent method [8]. IL-10 itself induces Tregs [21].

 Another factor influencing the production of Tregs is 
HMGB1-chemoattractant from a group of non-gistonal B1 pro-
teins, the levels of which in serum are significantly elevated in 
patients with oral and oropharyngeal cancer. And a chemokine 
like CCL22 is an intermediary in the migration of Tregs to the 
tumor site. Its corresponding receptor, CCR4, is elevated in pa-
tients with oral and oropharyngeal cancer [17].

 The enhanced Tregs tumor infiltration promotes the expres-
sion of HMGB1 recognition receptor toll-like receptor 4 (TLR4) 
[24]. Tregs produce a lot of TLRs, because they play an impor-
tant role in identifying molecules that are different from host 
molecules. A high expression of these receptors - TLR4, TLR6, 
TLR9 and TLR10 - was detected in patients with oral and oro-
pharyngeal. Linking TLR to Tregs increases their suppressive 
activity, which promotes tumor-mediated immune suppression 
[23]. It has been determined that Tregs suppressive function is 
significantly higher with HSP60 оr lipopolysaccharides.

 In several studies of patients after the resection of the oral 
cavity and oropharyngeal tumors, in which there was no pro-
gression or relapse over the years, an increased number of iden-
tified Tregs was detected and that was not associated with the 
tumor stage. This shows that an oncotherapy contributes to the 
growth and spread of Tregs [21].

 The intranuclear regulatory factor – FoxP3 controls regu-
latory activity Tregs. Tumor cells synthesize it themselves, so 
it is an independent prognostic indicator of the squamous cell 
carcinoma of the tongue. Its expression is associated with the 
differentiation and stage of cancer and is inversely proportional 
to survival rates [13].
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 An increased number of Tregs in the lymph nodes has already 
been observed in the presence of a dysplastic state or early stage of 
oral and oropharyngeal cancer. And their increase is accompanied 
by the growth of different populations of immune cells that exhibit 
a positive antitumor response. These cells include conventional T-
cells (Tconv) – CD4 T-lymphocytes, T-helper 1 (Th1) and CD8+ 
T lymphocyte [12]. The total number of lymphocytes in patients 
with oral and oropharyngeal cancer is lower and on this background 
there is a decrease in the proportion of CD4+ T cells, CD8+ T cells, 
CD3- CD56+ CD16+ NK cells and CD3+ CD56+ NKT cells. 
However, the proportion of CD4+ CD25+ FoxP3+ Tregs with 
suppressor functions is still increasing [6].

 The role of NK-cells in antitumor immunity in patients with 
oral and oral cancer.

 NK-cells are the major cells of innate immunity, large granu-
lar lymphocytes and play a decisive role in the antitumor activ-
ity. They are capable of recognizing and destroying transformed 
malignant cells without a specialized MHC-antigen presenta-
tion. In particular, they carry out antibody-dependent cell-me-
diated cytotoxicity (ADCC). Their varieties - CD1d-restricted 
NKT cells (iNKT) play an important role in the activation of im-
mune effector cells. It has been established that in patients with oral 
and oral cancers their number is significantly reduced, respectively, 
the low control of iNKT tumor cells in the regional collector, which 
correlates with low survival rates of these patients [17]. Function-
ing of NK cells is important for the cytokine environment, since 
activated NK cells secrete immunostimulating cytokines IFN-γ and 
TNF-α, which have their antitumor function.

 Among the lymphocyte populations there is an increase in the 
relative and absolute number of innate immune cells - NK cells. 
NK cells occupy a central place in antitumor immunity and con-
trol the growth of the tumor at all stages (including metastasis) 
[3]. However, in some other studies, depressed NK-cytotoxic 
function is observed. It is believed to be associated with a de-
crease in the expression of cytotoxic molecules such as perforin, 
granzyme B and FasL in mononuclear cells of peripheral blood 
of these patients [6].

 Tumor cells of the oral cavity and oropharynx produce a large 
amount of TGF-β1 that reduces the expression of NK-cell recep-
tors (NKG2D is the primary cytotoxicity receptor), and CD16 
(or Fcγ-receptor (Fcγ-R) III), suppressing the biological func-
tions of NK cells [13]. The Fcγ receptor (Fcγ-R) III is a mediator 
of antibody-dependent cell-mediated cytotoxicity (ADCC).

 Influence of macrophages on the development of oral and 
oropharyngeal cancer.

 Macrophages are involved in both natural and acquired re-
actions of the immune system. These include induction of im-
munity, antigen presentation, cell cytotoxicity, tissue remod-
eling, inflammation regulation, thrombosis and endocytosis 
[10,13,25]. It has been established that macrophages contribute 
to the neovascularization, which is a compulsory requirement 
for the growth and spread of the tumor, that is, they have swollen 
functions. It has been shown that VEGF, a specific endothelial 
cell growth factor, is secreted by macrophages in patients with 
different carcinomas [13]. Thus, in patients with oral and oro-
pharyngeal cancers, it has been proved that an increase in the 
number of tumor associated macrophages (TAMs) is a sign of 
tumor invasion, a greater intramatural density of micro vessels 
in the tumor and expression of VEGF [15] in patients with oral 
and oropharyngeal cancer, as well as more rapid tumor progres-
sion [13].TABs have been identified in fibrin deposition areas, 
indicating that they play an important role in stabilizing intra-
matural fibrin, as well as in promoting tumor matrix generation 

[11]. Tumor cells of the oral cavity and oropharynx can involve 
macrophages through secretion of monocytic chemotactic pro-
tein-1 (MCP-1) and TGF-β1. Then the macrophages secrete 
VEGF and IL-8, TNF-α and IL-1, which stimulate the release of 
tumor cells more than VEGF and IL-8 [13].

 An interaction of systemic and local immunity in patients with 
oral and oropharyngeal cancer.

 The interaction of systemic and mucosal immunities is im-
portant in protecting the mucous membrane from the action of 
the nonplastic process. There is a decrease in the total number of 
segmental neutrophils, monocytes, platelets in the blood of pa-
tients with oral and oropharyngeal cancer. Apoptosis indicators 
of lymphocytes are significantly lowered, which is considered a 
sign of the immune response to the tumor development, aimed at 
preserving and increasing the total number of lymphocytes [13].

 Lactoferrin is involved in the antitumor protection of patients 
with oral and oropharynx cancer, but its amount in the peripheral 
blood does not change, which is the result of a decrease in the circu-
lation of the producing cells of this protein (segmental proteins) [3].

 The immunodeficiency of patients with oral and oropharyngeal 
cancer is shown by elevated indicators of circulating immune com-
plexes (CICs). Also, it was retrospectively found that in patients 
with a favorable prognosis of the treatment is 2 times lower com-
pared with patients who subsequently had a relapse [3].

 In the medical literature there is an evidence that epithelial 
cells of the tumor of the oral cavity and the oropharynx are capa-
ble of producing nitric oxide and its derivatives. Analyzing the 
nitroxydergic regulatory system of blood in these patients, there 
was detected an increase in the index of end metabolites of NO 
- NO3 in 1.4 times. It somewhat affects the IFN-γ and antibodies 
to it, however, the way of its affecting is still being investigated.

 Changes in TNF-α and IFN-γ on the salivatory level are also 
not detected, but the antibody level decreases to IFF-α in several 
times the, which has a negative effect on the local antitumor 
protection [3].

 When comparing the state of systemic and mucosal immunity 
in patients with oral and oropharyngeal cancer before and after 
chemoradiotherapy, it has been found that after the treatment 
there is an enhanced synthesis of such cytokines as TNF-α in 
blood, TNF-α and INF-γ in saliva, and an excessive synthesis 
of terminal stable metabolites NO. The chemoradiotherapy has 
a negative effect on the systemic immunity. It causes the devel-
opment of leukopenia, lymphopenia, a decrease in the number 
of major populations of lymphocytes - NK, CD3, CD4, CD8, 
CD22, and the number of cells with positive activation markers 
– CD25+, CD71+, HLA-DR+ [3].

 Mucosal (local) immunity of patients with oral and oropha-
ryngeal cancer.

 An increase in the indicator of the state of innate immunity - 
mucin - is shown in the saliva, because it is further synthesized 
directly by epithelial malignant cells. Mucin has an immunosup-
pressive effect, that is, it promotes the anergy of T-lymphocytes, 
the induction of tolerance of cytotoxic lymphocytes, it also helps 
the antigen to avoid the immune response and reduces the syn-
thesis of some cytokines [3].

 An increased activity of the end component of complement 
C5 in saliva is determined due to the absence of its fixation in 
the membrane-attacking complex in the target cells, which is 
a cancerous cell. This can affect the formation of the immune 
response, the processes of the migration of macrophages and 
leukocytes at the site of development of the tumor.

 In patients with oral and oropharynx due to the fixation of 
some subclasses of immunoglobulins on the surface of the tu-
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mor, as well as a decrease in their synthesis by mucosal-associ-
ated lymphoid tissue in saliva, the reduction of the subclass of 
IgG4 is shown without altering the general population [3].

 sIgA is an indicator of a local immunological response. IgA 
is synthesized locally by plasmatic cells in the interstitial tissue 
between the acinus of the salivary glands and in the subepithelial 
layer of the mucous membrane of the mouth. Then the IgA mol-
ecule forms a complex with a secretory component in the glan-
dular epithelium – sIgA. In healthy people, the concentration 
of sIgA in saliva is 0.03-0.26 g/l. These numbers are lower in 
chronic smokers – 0,01-0,05 g/l, and in patients with carcinoma 
of the oral cavity and oropharynx, it is reduced by 45% [13].

 Other salivary components of patients with oral cancer and 
oropharyngeal were evaluated: Amylase is 25% lower, IgG is 
125%, albumin is higher than 108%, lactate dehydrogenase – 
88%, insulin growth factor – 117%. Also, MMP-2 and MMP-9 
are higher respectively by 75% and 35%. The indicator of the 
epidermal growth factor remains unchanged. There are also 
some changes in the electrolyte balance of saliva: K rates de-
crease by 155, Na – by 14%, Ca by 59%, P by 39%, Mg by 28%.

 The mucous membrane of the oral cavity and oropharynx 
by enzymatic cleavage of the damaging agent, phagocytic reac-
tion, the synthesis of antimicrobial substances fulfills its barrier 
function and provides natural immunity. APK (macrophages, 
dendritic cells, intergranular cells), some subpopulations of T 
lymphocytes, and polymorph nuclear neutrophils are cellular el-
ements of nonspecific oral and oral defense that are responsible 
for the condition of local immunity. A study of functional activ-
ity of cells of granulocyte-macrophage (non-specific) links of 
immunity of patients with oral and oropharyngeal cancer was 
conducted. The bactericidal and fungicidal function of mono-
cytes are significantly lowered. The relative number of poly-
morph nuclear leukocytes with phagocytic activity is lower 
compared with healthy ones, and the number of phagocytic 
monocytes does not change [3].

Conclusions.
1.  There is an imbalance in the immune system in patients with oral 
and oropharyngeal cancer, but more specifically its role in initiating 
and progressing cancer of the oral cavity and oropharynx is only 
now, after a modern research becomes more understandable.
2.  Mutated, atypical cells are eliminated by the immune system 
rather than they form a tumor as it is immune control, and the 
violation in it contributes to the immune avoidance of atypical 
cells, which can lead to cancer.
3.  Tumor cells use the immune system in several ways to stimu-
late angiogenesis, proliferative signals and, in general, tumor 
progression. It can mask itself from the immune system by self-
modification and immunosuppression of the patient’s body.
4.  Tumor synthesizes: cytokines, (TGF-β), interleukins (IL-6, 
IL-10), inflammatory factors of transcription (NF-kB), STAT3, 
suppressing cellular antitumor immunity.
5. A deep understanding of antitumor immune effects in cancer 
patients and their associated mechanisms for avoiding an im-
mune response by a tumor cell prompts the search and usage of 
more targeted cancer therapy - immunotherapy in combination 
with standard methods.
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SUMMARY

ANALYSIS OF IMMUNE CHANGES AND THEIR ROLE 
IN THE DEVELOPMENT OF ORAL AND OROPHARYN-
GEAL CANCER

1Hirna H., 1Kostyshyn I., 2Rozhko M., 3Levandovskyі R., 
3,4Nakashidze G.

Ivano-Frankivsk National Medical University, 1Department of 
Oncology; 2Educational and Scientific Institute of Postgraduate 
Education, Department of Dentistry; 3Bukovinian State Medical 
University, Department of Orthopedic Dentistry; 4Uzhgorod Na-
tional University, Ukraine

Numerous studies of the immune system in cancer patients at 
the cellular and molecular levels indicate a persistent violation 
of natural and acquired mechanisms of immune defense.

 This article reveals changes in the immune system of patients 
with cancer of the oral cavity and oropharynx. It was deter-
mined that the levels of cytokines IL-6, IL-10, HGF and VEGF 
in high concentrations in the serum of patients correlate with an 
unsatisfactory prognosis and are independent indicators of low 
survival and correlate with relapse. Different immune cells pro-
vide a complex defense system with effective communication 
through cytokines. The inflammatory component of the micro-
environment of the tumor of the oral cavity and oropharynx is 
important in the immune response, because its main component 
is immunosuppressive cytokines. There is an imbalance of Th1 
/ Th2 cytokine types and increased levels of Tregs. Among Th1 
types of cytokines - IFN-γ, IL-12, TNF-α, the levels of which are 
reduced, and Th2-cytokines - IL-4, IL-10 - are increased, while 
the norm is the opposite.

 The tumor uses various mechanisms to induce changes in the 
system to avoid an immune response to its development. In fact, 
a malignant cell of the mouth or oropharynx suppresses the im-
mune response by producing vascular endothelial growth factor 
(VEGF), prostaglandin E2 (PGE2), TGFβ, IL-6 and IL-10. The 
tumor environment also releases pro-inflammatory mediators, 
including a receptor such as IL-15 alpha subunit (IL15RA). It in 
combination with IL-15 carries out the strengthened synthesis of 
proinflammatory cytokines - IL-6, TNF-α and IL-17 that influ-
ences insufficiency of the immune response and accordingly low 
prognosis of survival.

 It was found that the number of NK cells is reduced in pa-
tients with oral and oropharyngeal cancer, respectively, there is a 
low control of iNKT tumor cells in the regional collector, which 
correlates with low survival rates.

 Increased concentration of dendritic cells in the blood cor-
relates with a positive prognosis and greater survival of patients 
with cancer of the oral cavity and oropharynx, reduced metasta-
sis to the cervical lymph nodes.

 An effective antitumor immune response involves many com-
ponents of the immune system, but T-cells remain the most im-
portant cells involved in antitumor immunity. Therefore, T-cell 
defects reduce the effectiveness of antitumor immunity. CD4 + 
CD25 + T-cells play a central role in initiating and maintaining 
the antitumor immune response. Detection of them and CD4 + 
CD69 +, CD3 + T cells in large numbers is associated with a 
good prognosis. More detailed changes in the cellular composi-
tion of immunity and the effector link are presented in the article.

Keywords: cancer, oral cavity, oropharynx, antitumor immunity.

РЕЗЮМЕ 

АНАЛИЗ ИММУНОЛОГИЧЕСКИХ ИЗМЕНЕНИЙ И 
ИХ РОЛЬ В РАЗВИТИИ РАКА ПОЛОСТИ РТА И РО-
ТОГЛОТКИ (ОБЗОР)

1Гирна Г.А., 1Костышин И.Д., 2Рожко М.М., 
3Левандовский Р.А., 3,4Накашидзе Г.Н.

Ивано-Франковский национальный медицинский универ-
ситет, 1кафедра онкологии, 2Учебно-научный институт 
последипломного образования, кафедра стоматологии; 
3Буковинский государственный медицинский университет, 
кафедра ортопедической стоматологии; 4ГВУЗ «Ужгород-
ский национальный университет, Украина

Многочисленные исследования состояния иммунной систе-
мы у онкостоматологических больных на клеточном и молеку-
лярном уровнях свидетельству�т о стойком нарушении при-
родных и приобретенных механизмов иммунной за�иты.

 В статье раскрыты изменения в иммунной системе боль-
ных раком полости рта и ротоглотки. Определено, что уровни 
цитокинов IL-6, IL-10, HGF и VEGF в высокой концентрации 
в сыворотке крови больных указыва�т на неудовлетворитель-
ный прогноз лечения, явля�тся показателями низкой выжи-
ваемости и коррелиру�т с рецидивом. Клетки иммунитета 
обеспечива�т сложну� систему за�иты через цитокины. 
Воспалительный компонент микросреды опухоли полости 
рта и ротоглотки играет значиму� роль в иммунном ответе, 
поскольку основным его компонентом явля�тся иммуноде-
прессивные цитокины. Уровни Th1 цитокинов - IFN-γ, IL-12, 
TNF-α понижены, а Th2-цитокины - IL-4, IL-10 - повышены, 
тогда как в норме показатели противоположны.
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 Опухоль использует различные механизмы для индук-
ции изменений в системе во избежание иммунного ответа 
на ее развитие, в частности злокачественная клетка полости 
рта или ротоглотки путем выработки фактора роста эндо-
телия сосудов (VEGF), простагландина Е2 (PGE2), TGFβ, 
IL-6 и IL-10 подавляет иммунный ответ. Опухолевая среда 
высвобождает провоспалительные медиаторы, в том числе 
такой рецептор как IL-15 alpha subunit (IL15RA), который в 
сочетании с IL-15 осу�ествляет усиленный синтез провос-
палительных цитокинов - IL-6, TNF-α и IL-17, влияет на не-
достаточность иммунного ответа и соответственно низкий 
прогноз выживаемости.

 Установлено, что у больных раком полости рта и рото-
глотки количество NK-клеток понижено, соответственно 
возникает низкий контроль iNKT опухолевых клеток в ре-
гионарном коллекторе, что коррелирует с низкими показа-
телями выживаемости.

 Повышенная концентрация дендритных клеток в кро-
ви коррелирует с позитивным прогнозом и большой вы-
живаемость� больных раком полости рта и ротоглотки, 
уменьшением метастазирования в шейные лимфатиче-
ские узлы.

Эффективный противоопухолевый иммунный ответ 
вкл�чает множество компонентов иммунной системы, од-
нако Т-клетки оста�тся самыми значимыми клетками, уча-
ству��ими в противоопухолевом иммунитете. Поэтому 
T-клеточные дефекты снижа�т эффективность противоопу-
холевого иммунитета. CD4 + CD25 + T-клетки игра�т цен-
тральну� роль в инициировании и поддержке иммунного 
ответа. Наличие в большом количестве вышеуказанных и 
CD4 + CD69 +, CD3 + Т-клеток связано с хорошим прог-
нозом. 

reziume

imunologiuri cvlilebebis analizi da maTi 
roli piris Rrus da pirxaxis kibos ganviTare-
baSi
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onkostomatologiuri avadmyofebis imunuri 
sistemis mdgomareobis ujredul da molekulur 
doneze Catarebuli mravali kvleva miuTiTebs 

imunuri dacvis bunebrivi da SeZenili meqa-
nizmebis mdgrad darRvevaze.
statiaSi aRwerilia piris Rrus da pirxaxis 

kiboTi pacientebis imunuri sistemis cvlilebe-
bi. dadginilia, rom maRali donis koncentraciis 
citokinebis IL-6, IL-10, HGF da VEGF arseboba pa-
cientTa sisxlis SratSi miuTiTebs mkurnalobis 
aradamakmayofilebel prognozze, warmoadgens 
dabali gadarCenis maCvenebels da korelaciaSia 
recidivTan. imunuri ujredebi uzrunvelyofen 
citokinebis meSveobiT dacvis kompleqsur siste-
mas. piris Rrus da pirxaxis simsivnis mikrogare-
mos anTebiTi komponenti mniSvnelovania imunuri 
reaqciis dros, vinaidan mis ZiriTad Semadgenels 
warmoadgens imunosupresiuli citokinebi. Th1 
tipis citokinebs Sorisaa IFN-γ, IL-12, TNF-α, 
romelTa done daqveiTebulia da Th2-citokinebi 
- IL-4, IL-10, romelTa done momatebulia, xolo nor-
maSi es maCveneblebi sapirispiroa.
piris Rrus an pirxaxis avTvisebiani ujredi 

Trgunavs imunur pasuxs sisxlZarRvTa endoTe-
liumis zrdis faqtoris (VEGF), prostaglandi-
nis E2 (PGE2), TGFβ, IL-6 da IL-10 warmoqmniT. sim-
sivnis garemo gamoyofs anTebissawinaaRmdego 
mediatorebs, maT Soris iseT receptors, rogori-
caa IL-15 alpha subunit (IL15RA), romelic IL-15- Tan 
erTad axorcielebs anTebissawinaaRmdego cito-
kinebis - IL-6, TNF-α da IL-17 gaZlierebul sinTezs, 
gavlenas axdens imunuri pasuxis deficitze da, 
Sesabamisad, gadarCenadobis dabal prognozze.
aRmoCnda, rom piris Rrus da pirxaxis kiboTi 

daavadebul pacientebSi NK ujredebis raodeno-
ba Semcirebulia; Sesabamisad, regionul koleq-
torSi vlindeba simsivnis ujredebis dabali 
iNKT kontroli, rac korelaciaSia gadarCenado-
bis dabal maCveneblebTan.
dendrituli ujredebis momatebuli koncen-

tracia sisxlSi kavSirSia piris Rrus da pirxa-
xis kibos mqone pacientebis dadebiT prognozTan 
da gadarCenis maRal maCvenebelTan da kisris 
limfur kvanZebSi metastazirebis SemcirebasTan.
efeqturi simsivnissawinaaRmdego imunuri pa-

suxi moicavs imunuri sistemis mraval kompo-
nents, Tumca T-ujredebi rCebian umniSvnelovanes 
ujredebad, romlebic monawileoben simsivnis 
sawinaaRmdego imunitetSi. amitom, T ujredebis 
defeqtebi amcirebs simsivnissawinaaRmdego imu-
nitetis efeqturobas. CD4 + CD25 + T ujredebi 
centralur rols asruleben imunuri pasuxis 
inicirebasa da SenarCunebaSi. maTi da didi ra-
odenobiT CD4 + CD69 +, CD3 + T- ujredebis gamov-
lena karg prognozs ukavSirdeba. 


