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Introduction. Being the most common tumor of the central nervous system with an extremely unfavorable prognosis, glioblastoma remain to be a major
health issue. Conventional neuro-oncological strategies demonstrate insufficient effectiveness, which requires the development of improved approaches.
Objective. Analysis of the mechanisms of functioning of regulatory T lymphocytes (Treg) in the tumor microenvironment as a potential target for therapy, as
well as identification of promising therapeutic methods to reduce the suppressive effect of regulatory T lymphocytes in glioblastoma.

Discussion. The resistance of glioblastoma against antitumor immunity and the low effectiveness of some types of treatment is largely related to the im-
munosuppressive microenvironment of the tumor, the key components of which are Treg. Tregs suppress the antitumor response through the secretion of
anti-inflammatory cytokines, perforins, and granzymes, as well as the expression of inhibitory molecules. Drugs that selectively affect the metabolic pathways
of activation, differentiation, and migration of regulatory T cells can reduce their activity and total number in the microenvironment.

Conclusions. Tregs can act as a target for therapy aimed at suppressing the immunosuppressive microenvironment of the tumor, reducing the activity and
progression of glioblastoma. New targeted therapeutical approaches may supplement the existing standards of glioblastoma treatment.
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MUWKPOOKPY>XXEHUA NMPU MNOBJIACTOME
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2 ®epepasnbHbIfi HAYHYHO-KIMHUHECKNIA LIEHTP CreLman3npoBaHHbiX BUAOB MeOVNLMHCKOM MOMOLLM 1 MeAULMHCKNX TexHonoruii, Mockea, Poccust
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BBepeHue. [Mrobnactoma ABAAETCA Cepbe3HelLLeln NPo6aemMon A5 COBPEMEHHOW HEMPOOHKONOIMK, MOCKOMbKY MPEACTaBNAeT COOoM Hanbonee 4acTyto
OMyXosb LEHTPaNbHOM HEPBHOM CUCTEMbI C KpaitHe HebnaronpusTHbIM MPOrHO30M A5 NaumeHToB. MNpuMeHsieMas B HaCTOSALLMIA MOMEHT cTaHAapTHas
Tepanusa HeJOCTaTOYHO 3 HEKTVBHA, MOSTOMY CyLLECTBYET HEOOXOANMMOCTb B CO3aHNN HOBbIX MOAXOAOB.

Uenb. AHann3 mMexaHM3MOB (DYHKLMOHMPOBAHWUA PEerynsTopHbix T-muM@oumnToB (Treg) B MUKPOOKPY>KEHWMM OMYXOSM Kak MOTEHLMaNbHON MULLEHN
0019 Tepanvn, a TakxXe BbisBNEeHVe NepCrneKTVBHbIX TepaneBTUYECKNX METOA0B, UCMOMb3YEMbIX 19 CHKEHNS CyNPEeCCOPHOro AeNCTBUA PEryNAaTOPHbIX
T-numdoumnToB Npu ranobnactome.

O6cyxaeHune. YCTON4YMBOCTb MMMOBAACTOMbI K MPOTUBOOMYXONEBOMY UMMYHUTETY U HU3Kas SPPEKTUBHOCTb HEKOTOPbLIX BUAOB IEYEHUSt BO MHOMOM
obycnoBneHa VMMyHOCYMPECCUBHBIM MUKPOOKPYXXEHEM OMYXONW, OAHUM U3 KIIIOHYEBbIX KOMMOHEHTOB KOTOPOro aBnsiioTest Treg. OHW nofaBnsitoT npo-
TUBOOMYXONEBbI OTBET MOCPEACTBOM CEKPELMM NMPOTUBOBOCHAMNTENBHBIX LUTOKMHOB, NEP(OPUHOB 1 MPaH3MMOB, a TaKkXe 3aKCMPeCCUn NHMMOUTOPHbIX
Monekys. penaparbl, CENEKTUBHO BO3AENCTBYIOLLME HA MeTabonnyeckme Nyt akTmBaumy, AnddepeHUPOBKN 1 MUrpaLn PerynaTopHbIX T-KNeToK,
CMOCOBHbI CHXXATb UX @aKTUBHOCTb 1 OBLLIEE YNCIIO B MUKPOOKPYXKEHNN.

BbiBopbl. Treg MOryT BbICTYNaTb B Ka4eCcTBe MULLEHN A5 Tepanun, HanpaBnieHHoW Ha NoAaBneHne MMMYHOCYNPECCUBHOMO OMYyXOEBOr0 MUKPOOKPY-
JKEHWS, CHUDKEHNE aKTUBHOCTM M MPOrPeCcCUpoBaHns rmmobnacToMbl. HoBble NOAXOAb! TAPreTHOM Tepanun MOryT BHECTU U3MEHEHNS B CYLLECTBYIOLLME
CTaHAaPThl NIEHYEHNS FMOBNACTOMBI.
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INTRODUCTION

Glioblastoma is the most common and aggressive brain
tumor characterized by an extremely high mortality rate
with the median survival rate of about 13.5 months and the
overall five-year survival rate of about 5.8% [1].

According to the WHO classification of 2021, glio-
blastoma is categorized as diffuse glioma grade IV. The
primary form of glioblastoma, which occurs de novo, is
differentiated from the secondary form, which develops
as a result of progression of gliomas of a lower grade of
malignancy (Grade Il and lll). At the same time, the primary
type characterized by high invasiveness and rapid devel-
opment is more common (up to 90% of the total number
of cases) [2].

Factors that can trigger the development of malignant
brain gliomas include genetic aberrations, viral infections
(cytomegalovirus, herpes, etc.), and ionizing radiation, as
well as a history of Turcot syndrome, neurofibromatosis
type 1 and 2, or tuberous sclerosis [3]. At the same time,
the risk of disease development increases with age due to
a decrease in the effectiveness of DNA repair processes
and the weakening of the immune response [4].

Surgical resection of the tumor, radiotherapy, and
chemotherapy with temozolomide are used as treatment
standards in glioblastoma patients. Surgical intervention is
complicated by the invasive growth of glioblastoma, which
prevents complete excision of the pathological tissue and
subsequently leads to relapses of the disease. The prog-
nosis for each individual patient is different, depending on
various factors (neoplasm location, tumor subtype, diag-
nosis time, therapy initiation, etc.). In many cases, chemo-
and radiotherapy is accompanied by the formation of re-
sistance [5]. Overall, the standard therapy currently used
shows low effectiveness, leading to negative side effects
and relapses [6]. Moreover, in case of recurrence, the tu-
MOr runs a more aggressive course and shows increased
therapeutic resistance [7].

The relatively high resistance of glioblastoma against
various therapeutical strategies is caused by the tumor
heterogeneity and the immunosuppressive microenviron-
ment [8]. Therefore, new treatment methods that account
for the characteristic features of glioblastoma are required.
In this regard, immunotherapy has great potential [9] due
to the possibility of modulating — either directly or indi-
rectly — the immune response, stimulating the patient’s
natural antitumor immunity and reducing pronounced im-
munosuppression in the glioma focus to increase the effec-
tiveness of other types of treatment as part of combination
therapy.

In this study, we aim to analyze the mechanisms of
functioning of regulatory T lymphocytes (Treg) in the tumor
microenvironment as a potential target for therapy, as well
as to identify promising therapeutic methods for reducing
the suppressive effect of regulatory T lymphocytes in glio-
blastoma.

MATERIALS AND METHODS

The literature search was conducted through the PubMed,
Google Academy, and elibrary databases using the

following query keywords: glioblastoma, glioma, regulatory
T lymphocytes, immunosuppression, microenvironment,
and immunotherapy. The search depth was five years.

RESULTS AND DISCUSSION

Immunosuppressive microenvironment in
glioblastoma

The development of glioblastoma is associated with the
development of a tumor microenvironment (TME), which
plays an important role in neovascularization initiating, pro-
gression, invasion, and metastasis of glioma [10]. As a re-
sult of this process, a complex heterogeneous system is
formed, consisting of the tumor cells themselves, as well
as the extracellular matrix, fibroblasts, endotheliocytes,
pericytes, immune cells, and signaling molecules secreted
by these cells [11]. According to [12], the TME components
interact with one another and tumor cells through inter-
cellular contacts and the secretion of various cytokines,
chemokines, and growth factors.

The research team [13] noted that glioblastoma signifi-
cantly affects immune cells and models their phenotype by
secreting a range of biologically active molecules. In turn,
the immune cells of the microenvironment maintain a high
level of immunosuppression in the glioma microenviron-
ment, which contributes to tumor progression.

The focus of glioblastoma contains immune cells whose
function is inflammation and antitumor response: cytotoxic
T lymphocytes (CTL), natural killers, T-helpers, dendritic
cells, B lymphocytes, neutrophils, monocytes, and M-1 po-
larized macrophages. Tumor infiltration by effector cells has
a positive prognostic value in glioblastoma [14]. However,
the cells present in TME either show reduced antitumor ac-
tivity or acquire a pro-tumor phenotype under the influence
of glioma.

The TME contributes to the successful escape of the
tumor from immunological surveillance, leading to sup-
pression of activation and proliferation of cytotoxic T lym-
phocytes and NK cells, B lymphocytes, disruption of the
tumor antigen presentation on the major histocompatibility
complex (MHC) of dendritic cells, and the involvement of
regulatory T cells in the microenvironment [15]. The lack
of a sufficient level of antigen presentation associated with
glioblastoma naturally leads to a low effectiveness of the
adaptive immune response.

The cells that mainly provide immunosuppression
in the tumor microenvironment are tumor-associated
macrophages (TAMs), myeloid-derived suppressor cells
(MDSCs), and regulatory T cells (Treg) [16, 17]. Tumor-
associated macrophages, including brain microglia and
macrophages of peripheral origin, are the most numer-
ous non-tumor populations in the TME in glioblastoma.
The macrophage population exhibits plasticity: cells are
capable of polarizing into both pro-inflammatory and anti-
inflammatory phenotypes [18].

Suppressor cells of myeloid origin are a heterogene-
ous population of myeloid progenitor cells at different
stages of differentiation, which cause inhibition of the
activity of cytotoxic T lymphocytes, suppression of the
function of NK cells, macrophages, and dendritic cells,
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as well as induction of regulatory T and B lymphocytes in
the TME [19].

Regulatory T lymphocytes are the main cell population,
on the one hand, supporting the immune system home-
ostasis, and, on the other, playing a key role in avoiding
glioblastoma from the immune response. Thus, although
regulatory T cells are of interest as a target for the treatment
of malignant gliomas, the non-selective effects on the Treg
population are associated with numerous side effects.

In the glioblastoma microenvironment, MDSC, TAM,
and Treg enter synergy, complementing and enhancing the
pro-tumor effects of one another. Regulatory T lympho-
cytes stimulate the polarization of TAMs, which in turn sup-
port the Treg suppressive activity [20]. Tregs also enhance
the expansion and inhibitory function of suppressor cells of
myeloid origin; MDSCs promote proliferation and induction
of regulatory T cells [21].

The researchers in [22] investigated the role of regu-
latory B lymphocytes and regulatory NK cells as com-
ponents of the immunosuppressive microenvironment.
Regulatory B cells perform the immunoregulation func-
tions through cytokine secretion and intercellular contacts.
In the tumor microenvironment, regulatory B cells inhibit
effector T lymphocytes, induce Treg activation, and affect
other TME-infiltrating cells such as MDSCs, NK cells, and
macrophages [23]. NK cells in the tumor microenviron-
ment can perform a regulatory function, influencing the
maturation of dendritic cells and leading to a decrease in
CTL activation [24].

Population of regulatory T lymphocytes

Regulatory T cells are a subpopulation of CD4* T lympho-
cytes, which control the duration of immune response and
maintain dominant immunological tolerance to their own
antigens. Disruption of the normal Treg functioning plays
an important role in the pathogenesis of the graft-versus-
host reaction, i.e., in autoimmune, allergic, and oncological
diseases [25].

Regulatory T lymphocytes have a fairly wide repertoire
of T cell receptor (TCR) specificity, predominantly recogniz-
ing their own peptides. Most Tregs are formed in the thy-
mus as functionally mature T lymphocytes (natural Tregs),
while a smaller part is induced from naive T cells after an-
tigen-dependent differentiation in the periphery (adaptive
Tregs) [26]. The population of natural regulatory T lympho-
cytes provides tolerance to autoantigens, while adaptive
Tregs limit inflammation during infection and suppress the
pathological immune response associated with transplan-
tation and allergic conditions.

The Treg population is highly heterogeneous. Thus, the
expression of many membrane and intracellular markers of
these cells, including FOXP3 and CD25, varies significantly
depending on a number of factors, including the functional
state of the cells, tissue localization, the presence of pathol-
ogy or cytokines in the environment [27].

The CD3, CD4, CD25, CD127, and FOXP3 markers are
the main markers for the identification of human Treg cells.
Staining on Ki67 and CD45RA provides additional informa-
tion about the Treg activation status. Each of the markers
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of regulatory T lymphocytes has its own functional signifi-

cance for the correct functioning of cells:

e The CD3 multiprotein complex is the main T cell recep-
tor co-receptor, expressed on the membrane surface of
all T lymphocyte subpopulations;

e Transmembrane glycoprotein of the CD4 immuno-
globulins superfamily plays an «p-TCR co-receptor role,
participating in the recognition of antigen presented by
antigen-presenting cells;

e (D25 protein is an alpha subunit of the low-affinity re-
ceptor for the anti-inflammatory cytokine IL-2, found on
Treg, as well as on activated B cells, NK cells, myeloid
progenitors, and oligodendrocytes;

e Transcription factor forkhead box protein P3, or scurfin
(FOXPB), is a specific protein for activated CD4+ CD25*
Treg. Stable expression of FOXP3 is necessary for the
regulation of differentiation and functions of regulatory
T lymphocytes. Defects in the FOXP3 gene lead to a
deficiency or absence of normally functioning Tregs.
However, FOXPS3 is also important for the functioning of
Treg in the tumor microenvironment [28];

e (D127 is an alpha chain of the IL.-7 receptor. For regu-
latory T cells, its expression was found to be inversely
proportional to the expression of FOXP3; therefore,
CD127 is used as a negative Treg marker.

Among CD4+CD25* lymphocytes, cells with a stable
and unstable expression of the transcription factor FOXP3
are distinguished. At the same time, cells that do not ex-
press FOXP3 do not exhibit suppressive properties. It was
noted [29] that a certain percentage of the total Treg popu-
lation exhibit the capacity of the Treg/Tconv transforma-
tion, i.e., cells with suppressive effects and non-regulatory
T-helper cells.

Role of regulatory T cells in the tumor
microenvironment

Regulatory T lymphocytes, whose functioning is necessary
to maintain an adequate immune response, are also an im-
portant component of the tumor microenvironment. Tregs
exhibit significant plasticity and functional diversity in vari-
ous tumors within the microenvironment [30].

Although the brain was considered an organ isolated
from the peripheral immune system for a long time, now it
is increasingly recognized as being involved in the struc-
ture of systemic immunity. The integration and interaction
of the brain with the components of peripheral immunity
require strict control and fine regulation. The key popula-
tion providing additional mechanisms of immunoregulation
in the brain are regulatory T lymphocytes [31]. However, in
the case of malignant neoplasms, Tregs can contribute to
the development of the tumor and its evasion from immune
surveillance. In the late stages of the high-grade glioma
development, damage to the blood-brain barrier often oc-
curs, which additionally promotes the migration of Treg and
other immune cells into the peri-tumoral space [32].

Tumors, including gliomas in particular, maintain a high
level of immunosuppression in the microenvironment due
to infiltration by regulatory cells. It was noted in [33] that
in IDH-mutant glioma, the infiltration of TME Treg is less
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pronounced compared to the more aggressive IDH-wild
type glioblastoma. A large amount of Treg accumulates
in the tumor focus through selective chemokine-mediated
recruitment of peripheral T lymphocytes. Tregs in patients
with glioblastoma were shown to have a significantly high-
er level of CCR2 CCR4 receptor expression than Tregs
in healthy people [34]. In addition to attracting peripheral
regulatory T cells, tumors stimulate acquisition of a regula-
tory phenotype by naive CD4* T cells [35]. It was found that
the conditioned environment of glioblastoma can promote
the expansion of Treg in vitro, which indicates the direct
influence of factors produced by tumor cells on regulatory

T lymphocytes [36].

Regulatory T lymphocytes exert an immunosuppressive
effect in the tumor microenvironment due to several basic
mechanisms (Fig. 1).

Regulatory T cells produce granzyme B and perforin,
acting on effector cells and stimulating their apoptosis.

e Tregs secrete TGF-B, IL-10, and IL-35 inhibitory cyto-
kines, which inhibit CTL activity by binding to receptors
on the surface of CD8* cells.

e (ytotoxic T-lymphocytic protein 4 (CTLA-4) on the
membrane of regulatory T lymphocytes competes with

TAM

Dendritic
cell

Perforin
Granzyme B

IL-10
e
°

Figure prepared by the authors using data from the reference [37]

CD80/CD86 on the surface of T-killers, which leads to
suppression of their activity and promotes the secre-
tion of indolamine-2,3-dioxygenase (IDO); IDO activates
signaling pathways of apoptosis of effector T cells. The
interaction of CTLA-4 and LAG-3 with CD80/CD86 and

MHC-II on the surface of dendritic cells also leads to

suppression of their maturation and a decrease in the

effective presentation of antigens.

e |COS (inducible T cell costimulator) on the surface of
Treg binds to ICOSL on the membrane of effector cells,
stimulating the production of the anti-inflammatory IL.-10
cytokine.

e The CD39/CD73 ectonuclecotidase on the Treg mem-
brane converts ATP into adenosine, which binds to CTL
receptors and leads to a decrease in their functional
activity.

Regulatory T cells ensure the escape of glioblastoma
from antitumor immunity mainly by inhibiting CD8* cyto-
toxic lymphocytes and reducing the functional activity of
NK' cells through intercellular interactions and secretion
of soluble factors [38]. In addition, due to the produc-
tion of TGF- and IDO and a decrease in the secretion of
IL-2 and IFN-y, regulatory T lymphocytes can suppress

MDSC

Apoptosis

CD73

K Adenosine \

ATP

B-lymphocyte
1COS

ICOSL

Tconv

Tconv

Fig. 1. Mechanisms of immunosuppressive action of regulatory T lymphocytes in the tumor microenvironment
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antigen-presenting cells and increase the activity of TAM
and MDSC, which contributes to the maintenance of the
immunosuppressive microenvironment in the glioma focus.
It was also noted that the FOXP3 transcription factor can
induce the expression of heme oxygenase HO-1, which
leads to the expansion and increased survival of the Treg
population, as well as to a decrease in the expression of
proinflammatory cytokines and suppression of the prolifer-
ation of effector T lymphocytes [39]. In addition, regulatory
T cells can cause replicative aging and death of effector
CD4* T lymphocytes, CTL, B lymphocytes, and NK cells
both in vitro and in vivo [4Q].

The TGF-B secreted by regulatory T lymphocytes is not
only involved in the process of immunosuppression main-
tenance, but also acts on tumor cells by inducing the ex-
pression of the main genes associated with glioma stem
cells (CD133, SOX2, NESTIN, MUSASHI1, and ALDH1A), as
well as the NF-kB-IL6-STAT3 signaling pathway, which en-
hances the carcinogenic potential and glioblastoma stem-
ming [41].

The multitude of mechanisms of the immunosuppres-
sive action of regulatory T lymphocytes in the glioblastoma
microenvironment can serve as the basis for the develop-
ment of targeted drugs for certain metabolic pathways and
Treg effects. However, such a diversity creates difficulties in
selecting the necessary foci of action for therapy.

Targets of regulatory T lymphocytes for targeted
therapy

Regulatory T lymphocytes make a significant contribution
to tumor progression, invasion, and therapeutic resistance;
therefore, they can act as a target for the treatment of pa-
tients with glioblastoma [42]. Currently, drugs aimed at vari-
ous types of targets and metabolic processes of Treg are
being developed and undergoing preclinical and clinical
studies for targeted therapy [43].

Although systemic depletion of regulatory T cells can
lead to increased antitumor immunity, this process is ac-
companied by severe autoimmune reactions. Therefore,
numerous studies have attempted to selectively deplete
regulatory T cells only in tumors, without affecting Tregs in
healthy tissues. A decrease in the activity and proliferation
of effector T cells (including due to exposure to Treg) leads
to low effectiveness of, e.g., CAR-T therapy. At the same
time, it was found that a combination with the therapy
aimed at depletion of the total number of T cells increases
the effectiveness of not only CAR-T [44], but also radioim-
munotherapy treatment [45].

One possible approach to selectively affect Treg con-
sists in the use of drugs targeting receptors for certain in-
terleukins essential for the functioning of regulatory T lym-
phocytes. These include, e.g., drugs against the alpha
chain of the IL.-2 and CD25 receptors [46]. A member of the
tumor necrosis factor (TNF) OX40 (CD134) receptor super-
family is mainly expressed by CD4+ and CD8* T cells, while
tumor-infiltrating Tregs exhibit a higher OX40 expression
than peripheral Tregs. After TCR activation on TILs, OX40 is
temporarily expressed to transmit a powerful costimulatory
signal when it is bound to OX40L. Thus, OX40 agonists can

EXTREME MEDICINE | 2025, VOLUME 27, No 2

REVIEW | ONCOLOGY

enhance antitumor immunity [47]. The TNF CD27 receptor,
as well as its CD70 ligand, can also act as a target [48].

The metabolic pathways of activation and inhibition
of regulatory T cells, as well as transcription factors and
various costimulating molecules can act as targets for tar-
geted drugs [49]. Drugs of this type include, e.g., check-
point inhibitors (CTLA-4, IDO, programmed cell death pro-
tein 1 — PD-1, T cell immunoglobulin 3 — Tim-3, STAT3
signaling pathway, etc.), which are successfully used in
some malignancies [50]. The CTLA-4 receptor is consti-
tutively expressed on naive Tregs and other T-lymphocyte
populations; however, its expression is most pronounced
in tumor-infiltrating Tregs. Monoclonal antibodies against
CTLA-4 can deplete Treg cells in the tumor microenviron-
ment through the mechanism of antibody-dependent cell-
mediated cytotoxicity, thereby enhancing antitumor immu-
nity [51]. Although ICB treatment (including the most widely
used PD-1 blockers [52]) has not so far shown sufficient ef-
fectiveness in glioblastoma patients, some drugs of a new
generation of inhibitors may be more effective [53].

The phenomenon of mutual transformation of activat-
ed Treg and unregulatory T lymphocytes not expressing
FOXP3 (Treg/Tconv) can potentially be used for glioblas-
toma therapy. Indeed, shifting the balance in favor of inac-
tive regulatory T lymphocytes may reduce the immunosup-
pression severity in the microenvironment, which in turn will
lead to greater effectiveness of the patient’s own immune
response and other types of therapy [54].

The current evidence shows that Tregs do not play
such an unambiguous role in the tumor focus as previously
thought. A number of studies confirm the antitumor activ-
ity of Treg and their correlation with improved prognosis
in certain types of malignant neoplasms (stomach cancer,
squamous cell carcinoma of the head and neck, colorec-
tal cancer, etc.) [55]. Regulatory T cells, on the one hand,
suppress inflammatory reactions that contribute to the
progression of certain types of tumors; on the other, some
Treg subpopulations can enhance antitumor immunity.
For example, targeting the glucocorticoid-induced TNFR-
related protein (GITR) of regulatory T cells with an agonist
antibody («GITR) promotes CD4+ differentiation Treg in ef-
fector T cells. Reprogrammed regulatory T lymphocytes
express genes characteristic of Thi, produce IFN-y, and
acquire cytotoxic activity against glioma cells, while losing
their suppressive function. In turn, aGITR and «PD1 com-
bined with standard treatment of newly diagnosed glioblas-
toma increased recovery rates in experimental models [56].

In addition to affecting regulatory T lymphocytes di-
rectly, the attraction of Treg from peripheral blood into
the glioblastoma microenvironment is also possible [57].
Modulation of the interaction of chemokines and their re-
ceptors can be used to develop immunotherapeutic drugs
for the treatment of malignant gliomas.

CONCLUSION

Pronounced immunosuppression and a high cellular het-
erogeneity in the glioblastoma focus prevent the develop-
ment of a natural antitumor response, thus reducing the
effectiveness of standard treatment methods.
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Regulatory T lymphocytes play an ambiguous role.
On the one hand, Tregs are necessary for maintaining im-
mune homeostasis in the body. On the other, regulatory
T cells in the glioblastoma microenvironment ensure the
escape of the tumor from immunological surveillance. Due
to intercellular contacts and secretion of anti-inflammatory
cytokines, perforins, granzymes, and other biologically
active molecules, regulatory T lymphocytes suppress the
activity and proliferation of effector cells in the microen-
vironment, contributing to the growth and progression of
glioblastoma.

Currently, the development of effective and highly se-
lective therapy for malignant gliomas remains an urgent
task for researchers. Trials of new therapeutic drugs and
modified treatment regimens are necessary to improve
the quality of life and the overall survival of patients with
glioblastoma, while reducing the incidence of side ef-
fects and disease relapses. Regulatory T cells make a
significant contribution to the suppression of antitumor
immunity and can act as a target for cancer therapy. To
reduce the activity and total number of Tregs, drugs act-
ing on interleukin receptors, chemokines, costimulating
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