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ABSTRACT

Purpose of the study. To study the features of the local distribution of populations of immune system cells in patients with
non-invasive muscular bladder cancer of various degrees of malignancy.

Materials and methods. The study included 51 patients with newly diagnosed non-muscle-invasive bladder cancer (papillary
urothelial carcinoma) who received complex treatment and follow-up after 9 months at the oncourological department of
the National Medical Research Center of Oncology. Patients were divided into two groups: group 1 — with a tumor of low
malignant potential (Low grade - LG), n = 31; group 2 — with a tumor of high malignant potential (High grade — HG), n = 20.
After 6—9 months, 24 patients were diagnosed with a relapse of the disease — in 48,4 % in patients of group 1 (n = 15) and in
45 % —in group 2 (n = 9). In cell suspensions obtained from the primary and recurrent tumors, as well as the perifocal zone,
the relative number of populations of immunocompetent cells was estimated using flow cytometry. A comparison was made
of the content of individual populations of lymphocytes in the tumor tissue, the perifocal zone of primary and recurrent lesions
of various degrees of malignancy. Statistical processing was performed using Statistica 13.0.

Results. The development of a recurrent tumor of low malignant potential is accompanied by the involvement of cells of
innate immunity (NK- and NKT-lymphocytes) into its microenvironment, which is associated with an imbalance in the number
of main cells of adaptive immunity — a fairly pronounced decrease in the tumor of T-lymphocytes of the helper-inductor type
was noted with a constant content cytotoxic T-lymphocytes, as well as the multidirectional nature of changes in DP- (decrease)
and DN-lymphocytes (increase). A feature of the development of a recurrent tumor of high malignant potential is that it is
accompanied by the involvement of innate immunity cells (NK- and NKT-lymphocytes) into its microenvironment, as well as
multidirectional changes in DP- (decrease) and DN-lymphocytes (increase).

Conclusion. Studies of the population composition of tumors and their perifocal tissues of NMIBC revealed a number of
features that are reflected in the redistribution of cytolytic cells, the formation of immunosuppressive conditions, which are
reflected both in the manifestation of the biological properties of tumor cells and in changes in the cellular composition of
bladder tissues involved in the process. development and progression of cancer.
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OPUTUHATIbBHASA CTATbA

OCOBEHHOCTW NOKAJIbHOTO UMMYHMTETA Y NALIMEHTOB C HEUHBASUBHO-
MbILIEYHBIM PAKOM MO4EBOTO MY3bIPA PA3NINYHON CTEMEHK
3/IOKAHECTBEHHOCTH

A. b. Caraksany', JI. U. bensikosa'™, A. H. Lleeyenko', E. C. BonpgapeHko’, E. 10. 3naTthuk’, U. A. Hoeukosa', E. B. ®unatoBa’,

B. K. XBaH', U. A. XomyTenko', [l. B. bypues?

1. HMUL, oHkonoruwm, r. PoctoB-Ha-[loHy, Poccuiickas ®egepauus
2. 06nacTHOW KOHCYNbTaTUBHO-AMArHOCTUYECKUIA LLEHTP, T. PocToB-Ha-[oHy, Poccuiickas depepauus

B drlbelyakova@yandex.ru

PE3IOME

Llenb nccnepoBanus. M3yuntb 0CO6EHHOCTM IOKAIbHOTO pacnpeaeneHns Nonynsaunii KNeTok UMMYHHOW CUCTEMbI Y NaLm-
€HTOB C HEMbILLEYHO-UHBa3NBHbIM PAaKOM MOYEBOIO Ny3bIpsA Pa3/INYHOW CTeMNeHN 3/10Ka4eCTBEHHOCTMH.

Matepuanbl u MeToabl. B uccnegoBaHue 6binv BKIKOYEHbI 51 nauyeHT ¢ BnepBble BbiiB/IEHHbIM HEMbILWEYHO-VHBA3UBHbBIM PaKoM
MoueBOro ny3bipsi (rMcTonorMyeckas BepuduKaLms nanuanspHoOi ypoTenuanbHoi KapLMHOMbI), OC/E KOMMIEKCHOTO leYeHus
1 AHaMUyecKoro HabnoaeHNs B TeueHne 9 Mec. B OHKoyponiornyeckom otaenenunn ®rey «HMUL, onkonorun» Munsapasa
Poccuu. MauueHTbl 6b1i1 pacnpegeneHbl Ha ABe Fpynmbl: 1 rpynna — ¢ onyxoJibto HU3KOro 3/10Ka4eCcTBEHHOrO noTeHuuana (Low
grade - LG), n = 31; 2 rpynna — ¢ ONyXosbto BbICOKOrO 3/10Ka4ecTBeHHOro noteHumana (High grade — HG), n = 20. Yepes 6-9 mec.
Y 24 naumMeHToB 6bi AMAarHOCTUPOBaH peLmans 3aboneBanus — B 48,4 % y nauveHToB 1 rpynnbl (n = 15) B 45 % — 2 rpynnbi (0 = 9).
B KNIETOUHbIX CYyCNEH3MsX, NOTyYeHHbIX U3 NEPBUYHON U PELIMANBHOIN OMYyXONW, a Takxe NepudoKanbHOW 30HbI C UCNONb30BaHU-
€M MPOTOYHON LIUTOMETPUM, OLLEHNBANIM OTHOCUTENIbHOE COAiePXKaHNe MMMYHOKOMIMETEHTHbIX KNeToK. [poBoaunu cpaBHeHne
COAepXXaHWs OTAEMbHbIX NOMYNALMIA IMMPOLIMTOB B TKaHW 0Nyxosu, nepudoKanbHOM 30HbI MEPBUYHbIX U PELMANBHBIX 06pa3o-
BaHWI pa3fIMYHON CTeNeHM 310Ka4eCcTBEHHOCTH. CTaTUCTMYecKas 06paboTKa BbINoSHANACh € Ucnosb3oBaHWeM Statistica 13.0.
Pesynbratbl. PasBuTne peLmanBHON ONYXOSIM HUSKOrO 3/10Ka4eCTBEHHOMO NOTeHLMana ConpoBoXAaeTcs NpuBIeYeHneM
B €€ MUKPOOKPY>XEHUE KIeTOK BPOXAeHHOro UMMyHUTeTa (NK- 1 NKT-TMMQOLMTOB), YTO COMpPSIXXEHO C Anc6anaHCoM
B KOJIMYeCTBE OCHOBHbIX K1IeTOK aAanTUBHOrO MIMMYHUTETA — OTMEYEHO [OCTaTOYHO BblpaXX€HHOE CHMXEHNE B ONYXO/n
T-NMMPOLIMTOB XEeNNEepHO-UHAYKTOPHOrO TUMNa Npu HEeM3MEHHOM COAEPXKAHUN LIMTOTOKCUMYECKUX T-NMMPOLIMTOB, a Takxke
pasHoHanpaBfeHHOM xapakTepe uameHeHus Al1- (cHmwxkenue) u OH-numbounToB (yBenuyenue). OCOGEHHOCTbIO Pa3BUTUS
peLnanBHOI OMyX0sn BbICOKOrO 3/10Ka4eCTBEHHOr0 NOTeHLMana ABSeTCa TO, 4TO OHO COMPOBOXAAETCS NPUBEYEHNEM B eé
MWKPOOKPY>XEHWE KIIETOK BPOXXAeHHOro MMMyHuTeTa (NK- 1 NKT-TuMdoUmMTOB), a TakKe pa3HOHarnpaBieHHbIM U3MEHEHWEM
[A0- (cHwkeHwe) n JH-numdbouuToB (yBENMYEHHME).

3akntoyeHue. NpoBeAeHHbIE UCCNef0BaHUSA MONYNSLMOHHOIO COCTaBa OnyxoJsien, Tak U ux nepudokanbHbIX TKaHen
HeMbILLEeYHO-MHBa3NBHOIO paka MOYEBOro My3bIpsi MO3BOMWUAN BbIIBUTb OCOGEHHOCTH, OTPaXkatoLMecs B nepepacnpese-
JIEHUN LUTONTIMTUYECKMX KI1eTOK, POpMUMPOBaHNEM MMMYHOCYNPECCUBHbIX YCIIOBUI, OTPaXKaoLLMXCA Kak Ha NposiBNeHnn
6MONOrMYECKMX CBOMCTB OMYyXOJIEBbIX KI1ETOK, TaK M HAa U3BMEHEHWWN KNIETOYHOMO COCTaBa TKaHei MOYeBOro nysbipsi, BOB-

NevYeHHOro B npouecc pa3BuTnAa n nporpeccupoBaHnsa OHKOJIOrM4eCcKoro 3a6oneBaHus.
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RELEVANCE

According to the latest GLOBOCAN data, malignant
neoplasms (MN) of the bladder account for 3 % of
all cancer diagnoses in the world, a high prevalence
is observed in developed countries [1]. According to
world statistics, it continues to occupy the 10th line
in the structure of general oncological morbidity [2].
Almost 75 % of urothelial carcinomas are non—inva-
sive carcinomas with a high frequency of recurrence
of the disease after surgical treatment without infil-
tration of the bladder wall or distant metastases, the
remaining 25 % are a muscle-invasive form of bladder
cancer, which is highly invasive and with the pres-
ence of distant metastases [3]. Among patients with
superficial papillary lesions, multiple relapses are
usually observed, and only 10-30 % of them develop
invasive tumors of a high degree of malignancy [4].

Diagnostic methods for assessing non-musculo-
skeletal invasive bladder cancer (NMIBC), as well as
relapse and progression, have a number of disadvan-
tages: low sensitivity and specificity, therefore, there
is a need to study this direction for more thorough di-
agnosis and detection of malignant neoplasms (MN)
at the early stages of the development of relapse of
the disease for adequate and timely treatment and
selection management tactics of patients [5].

Currently, it is generally accepted that the develop-
ment of tumors of various localization accompanies
a violation of the antigenic homeostasis of the human
body, which, at certain stages of the development of
the pathological process, naturally causes the acti-
vation of various effector mechanisms of innate and
adaptive immunity. Further development of neoplasm
is accompanied by its complex interaction with other
anatomical and physiological structures of the body,
through the implementation of a number of stages,
the study of which in order to identify new diagnostic
and prognostic markers is an urgent task of modern
oncoimmunology [6].

It has been shown that the distribution pattern
and density of immune cells in the tumor reflect the
activity of the immune system against tumor cells.
In this context, various populations of immune cells
have been studied by Russian and foreign authors.
The close interaction of microenvironment cells with
each other and with tumor cells leads to a change
in their phenotype, gene expression and changes in
functional activity. Previous studies have revealed
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that the density of T-lymphocytic infiltration by CD3-,
CD8- or CD45R0-positive lymphocytes has a high
prognostic value for various tumors. So, Sharma P.
and co-authors demonstrated the best relapse-free
survival and overall survival in 69 patients with
muscle-invasive bladder cancer (IMBC) with a high
content of CD8+ lymphocytes [7]. In addition, it has
been shown that high levels of intracellular infiltration
by CD3- and CD8-positive lymphocytes suggest better
overall survival results among patients with BC [8].

However, despite the available information on the
study of the role of individual cells of the immune
system in the development of tumors and, in particu-
lar, BC, much remains unclear, including the features
of the distribution of immune cells (IC) between the
tumor and its perifocal zone, which may contribute
to the nature of the development of the pathologi-
cal process and the effectiveness of the treatment
methods used. In connection with the above, the
study of the role of the local distribution of cells of
the immune system is an urgent task to identify new
potential markers of the development of BC and the
likelihood of its recurrence.

The aim of the study was to study the features of
the local distribution of immune system cell popu-
lations in patients with noninvasive muscle bladder
cancer of various degrees of malignancy.

MATERIALS AND METHODS

The study examined tumor tissue samples from
51 patients with newly diagnosed NMIBC. After the
complex treatment in the volume: transurethral re-
section of the bladder + adjuvant intravesical che-
motherapy No. 6 (TUR + IUCT), all patients were dy-
namically monitored for 9 months after the complex
treatment. According to the results of histological
analysis, patients with papillary urothelial carcinoma
were divided into two groups: group 1 — with a tumor
of low malignant potential (Low grade - LG), n = 31;
Group 2 — with a tumor of high malignant potential
(High grade — HG), n = 20. Every 3 months, patients
underwent a control examination, including a cys-
toscopic examination of the bladder, as a result of
which, after 6-9 months, 24 patients were diagnosed
with a relapse of the disease — in 48.4 % of patients
of group 1 (n =15) and in 45 % of group 2 (n = 9).

Written informed consent was received from all
patients to participate in the study.
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Complex treatment was recommended to all pa-
tients with newly diagnosed NMIBC as treatment: TUR
+ IUCT. Intraoperatively, the material was collected -
fragments of the tumor (TF) and the perifocal zone
(PZ), as well as a similar sampling was carried out
in patients with a relapse of the disease, which was
detected during 6-9 months of dynamic observation.
The preparations were delivered to the laboratory,
where they were subjected to mechanical crushing
followed by tissue homogenization using a BD Medi-
machine homogenizer, USA (2 ml of Cell Wash buffer
was added to the TF fragments, homogenized for
30 seconds, the cell suspension was filtered using
50 um Medicons, USA). The cells were deposited in
a refrigerated centrifuge Eppendorf Centrifuge 5702R
(Eppendorf AG, Germany) at 250g for 5 minutes. Af-
ter removal of the supraplastic fluid, the cells were
resuspended in 100 pl of "Cell Wash" buffer.

The cell suspension was treated with a panel of
monoclonal antibodies: CD3 FITC/CD15+56 PE/CD45
PerCP-Cy5.5/CD4 PE-Cy7/CD19 APC/CD8 APC-Cy7
in accordance with the manufacturer's instructions
(BD, USA). The results were evaluated using a Facs-
Cantoll flow cytometer (BD, USA). At least 100,000
cells were accumulated in each sample for data anal-
ysis. The relative (percentage) content of cells of
the desired phenotype to the total number of living
cells was estimated. The content of individual popu-
lations of lymphocytes was compared (total number
of lymphocytes (CD45+ cells, Lymph); CD45+CD3+
cells (total CD3+ lymphocytes); CD45+CD3+CD4+
cells (helper T-lymphocytes (Th)); CD45+CD3+CD8+
cells (cytotoxic T-lymphocytes (CTL)); CD45+CD3+C-
D4+CD8+ cells (double positive lymphocytes, DP);
CD45+CD3+CD4-CD8 cells (double negative lympho-
cytes, DN); CD45+CD16+CD56+ cells (NK-lympho-
cytes); CD45+CD3+CD16+CD56+ cells (NKT-lympho-
cytes); CD45+CD19+ cells (B lymphocytes)) in the
tumor tissue, the perifocal zone of primary and re-
current formations of varying degrees of malignancy.

Statistical processing was carried out using the
STATISTICA 13 package (StatSoft Inc., USA). The
nature of the distribution of the obtained data was
evaluated using the Shapiro-Wilk criterion. Since the
obtained results of the evaluation of the determined
parameters did not obey the law of normal distri-
bution, they are presented in the form of median
(Me) and interquartile range — 25 and 75 percentiles
(Me [LQ; UQ]). The reliability of the differences was

assessed using the nonparametric Mann-Whitney
criterion. The results were considered statistically
significant at p < 0.05.

RESEARCH RESULTS AND DISCUSSION

When analyzing the nature of the development of
the tumor process, the likelihood of disease progres-
sion and the peculiarities of the local immunological
status, a special role is assigned to identifying the
distribution of individual populations of ICC between
the tumor tissue itself and its perifocal zone.

The results of such a comparison in low-grade
tumors are presented in Figures 1, 2, 3.

It can be seen from the presented results that,
in comparison with the tumor in the perifocal zone,
there is an increase in the content of a number of
lymphocytes: CD4+, CD45+CD3+CD4+CD8+, CD45+C-
D3+CD4-CD8- and CD45+CD19+ cells, respectively, by
30 % (45.8 (41.9; 46.9) vs. 35.1 (33,7; 41,2), p = 0,048),
133 % (0,7 (0,49; 1,4) against 0.3 (0.2; 0.5), p = 0,041),
93 % (6,2 (5,9; 8,1) against 3.2 (2.4; 3.9), p = 0.042)
and 85 % (10.9 (7.5; 14.3) vs. 5.9 (2.8; 7.3), p = 0.035).
The tendency to decrease in the relative number of
CD8+ T-lymphocytes and CD45+CD16+CD56+ in the
CD is noteworthy, which indicates their accumulation
in the tumor tissue (Fig. 1).

In the case of considering the features of the dis-
tribution of IC between primary TFand its PP in pa-
tients with subsequent relapse (a group of primary
relapsing), in this case, an increase in lymphoid infil-
tration of PP compared with TFwas revealed, which is
probably realized due to an increase in cells with po-
tential cytolytic activity — CD8+, CD45+CD16+CD56+
lymphocytes (Fig. 2). These indicators were higher
in the PP compared to the TF by 130 % (38.2 (24.2;
47.9) vs. 16.6 (8.8;21.1), p = 0,037), 23 % (50.4 (53.9;
67.6) against 41.0 (37.2; 44.9),p = 0.048) and 316 %
(20.8 (12.4; 25.8) vs. 5.0 (3.9; 7.3), p = 0.028). Against
this background, a significant decrease in CD45+C-
D16+CD56+ and CD45+CD19+ cells in the PP with
their probable accumulation in the tumor was re-
vealed (Fig. 2). These indicators in the PP were lower
than the values in the tumor by 54 % (3.5 (2.3; 4.5)
vs. 7.6 (5.8;10.2), p = 0.035) and 53 % (4.7 (3.9; 8.3)
vs. 10.0 (7.9; 17.2), p = 0.042).

Probably, in conditions of increasing the likelihood
of further relapse, there is a redistribution of IC be-
tween the tumor tissue and the perifocal zone with
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an increase in the latter ymphocytic infiltration, CD8+  distribution of the effector cells of innate immuni-
and CD45+CD3+CD16+CD56+, as well as a decrease  ty is revealed — NK lymphocytes accumulate in the
in CD4+, CD45+CD19+ and CD45+CD16+CD56+ cells.  tumor, while NKT lymphocytes concentrate in the
At the same time, the multidirectional nature of the  perifocal zone.
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Fig. 1. Percentage of IC in the tumor and perifocal zone of patients with low-grade NMIBC, group 1 (LG) primary (non-recurrent).
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The analysis of the obtained results of determining
the features of the distribution of IC in a recurrent
tumor and its perifocal zone revealed the following
(Fig. 3).

With the development of relapse, the accumula-
tion of CD4+ and CD45+CD3+CD4+CD8+ cells in the
tumor was observed, the content of which exceeded
the values in the TF by 94 % 48.2 (40.3; 56) vs. 24.8
(16.1;33.4),p = 0.021) and 67 % (0.5 (0.41; 0.75) vs.
0.3(0.25; 0.35), p = 0.045). Against the background of
the noted changes in the PD, a decrease in the num-
ber of CD45+CD3+CD4-CD8- (DN-lymphocytes) and
effector cells of innate immunity — NK- and NKT-lym-
phocytes, which accumulate in the tumor, was found.
The specified parameters in the PP were lower than
in the TF by 43 % (13.1 (8; 18.2) versus 23.0 (18.5;
30), p =0.046), 81 % (3.2 (2.6; 3.7) against 17.2 (10;
24.3),p =0.033) and 33 % (17.0 (12; 21.9) vs. 25.5
(20.4; 30.5), p = 0.037).

Thus, the development of a recurrent tumor of low
malignant potential is accompanied by the involve-
ment of innate immunity cells (NK- and NKT-lympho-
cytes) into its microenvironment, which is associated
with an imbalance in the number of main cells of
adaptive immunity - a sufficiently pronounced de-
crease in helper-inductor type T-lymphocytes in the
tumor was noted with a constant content of cytotoxic
T-lymphocytes, as well as the multidirectional nature
of the changes in DP- (decrease) and DN-lympho-
cytes (increase).

The results of comparing the distribution of IC
populations between PP and TF in high-grade bladder
tumors are presented in Figures 4, 5, 6.

From the presented results, it can be seen that
compared with the tumor in the perifocal zone, there
is an increase in the content of a number of lym-
phocytes: CD8+, CD45+CD3+CD4+CD8+, CD45+C-
D16+CD56+ and CD45+CD3+CD16+CD56+ cells,
respectively, by 50 % (33.9 (27.1; 49.3) against
22.6 (16.4; 25.8), p = 0.026), 350 % (1.8 (1.4; 3.6)
against 0.4 (0.25; 1.45), p = 0.008), 92 % (7.1 (4.9;
14.3) against 3.7 (2.6; 5.5), p = 0.031) and 134 %
(13.8(10.6; 20.3) vs. 5.9 (3.4; 6.6), p = 0.017). There
was a decrease in the relative number of CD4+ and
CD45+CD19+ cells in the PP, respectively, by 26 %
(29.6 (16.8; 33.3) versus 39.8 (35.4; 47.9), p = 0.045)
and 50 % (5.9 (2.5; 7.3) versus 11.7 (10.5; 16.4), p
= 0.042), which indicates their accumulation in the
tumor tissue (Fig. 4).

In the case of considering the features of the dis-
tribution of IC between the primary TF and its PP in
patients with subsequent relapse (a group of primary
relapsing), in this case, an increase in the infiltration
of PP compared with the main populations of adap-
tive and innate immunity was revealed (Fig. 5). CD4+
content in the PP was statistically significant com-
pared with the OP, CD8+ and CD45+CD3+CD4+CD8+
cells, as well as CD45+CD16+CD56+ and CD45+C-
D3+CD16+CD56+ cells, respectively, by 26 % (50.0
(49; 51.6) vs. 39.8 (30.6; 48.2), p = 0.037), 51 % (28.3
(27.9; 28.7) vs. 18.7 (12.7; 26.6), p = 0.046), 57 %
(0.55(0.52; 0.57) against 0.35(0.23; 0.43), p = 0.047),
as well as by 117 % (6.3 (4.8; 9.3) vs. 2.9 (2.1; 4.7),
p =0.041) and 52 % (6.4 (6.2; 8.6) vs. 4.2 (2.9; 5.1),
p = 0.043). Against this background, a significant
decrease in the content of B-lymphocytes in the PS
with their probable accumulation in the tumor was
revealed. These indicators in the PP were 46 % lower
than the values in the tumor (11.4 (11.1; 19.3) vs.
21.0 (18.9; 30), p = 0.044).

Probably, in conditions of an increase in the likeli-
hood of further relapse, there is a redistribution of IC
between the tumor tissue and the perifocal zone with
an increase in adaptive and innate immunity cells in
the latter, potentially possessing cytolytic activity, as
well as a decrease in the number of B lymphocytes.

The analysis of the obtained results of determining
the features of the distribution of IC in a recurrent tumor
and its perifocal zone revealed the following (Fig. 6).

With the development of relapse, CD45+CD3+C-
D4+CD8+ cells and CD45+CD19+ cells accumulated
in the tumor, the content of which exceeded the val-
ues in the TF by 50 % (0.3 (0.25; 0.39) vs. 0.2 (0.1;
0.24), p = 0.047) and 396 % (27.3 (15.1; 32.4) vs.
5.5(3.7; 6.05), p = 0.005). Against the background
of the noted changes in the PD, a decrease in the
number of total lymphoid infiltration, as well as
CD45+CD3+CD4-CD8- (DN-lymphocytes) and effector
cells of innate immunity — CD45+CD3+CD16+CD56+
(NKT-lymphocytes), which accumulate in the tumor,
was found. The specified parameters in the PP were
lower than in the TF by 54 % (20.8 (12.4; 29.2) vs.
45.2 (32;48.7),p =0.044), 88 % (1.5 (1.1; 3.5) against
12.2 (7.0; 15.3), p = 0.039) and 42 % (3.6 (2.1; 3.7)
vs. 6.2 (3.6; 6.1), p = 0.042).

The data obtained earlier in our laboratory, which
are also consistent with the results of similar studies,
indicate that the immune microenvironment of tu-
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mors largely contributes to their progression, among  ing indicating that a number of cellular factors, such
the variants of which are metastasis and recurrence  as USC, as well as cells of the immune microenviron-
[9]. Despite the fact that the latter is often regarded ~ ment, are involved in relapse. In particular, the review
as a surgical problem arising due to the non-radicality by Yan Chen et al. in 2022, which is a meta-analysis of
of the operation, more and more data are accumulat-  recent studies on the role of the microenvironment in
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Fig. 4. The percentage of IC in the tumor and perifocal zone of patients with low-grade NMIRMP, group 2 (HG) primary (not recurrent).
Note: * — p < 0.05.
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the recurrence of gastric cancer, emphasizes the role
of a high number of CD8+, CD4+Tm, NK lymphocytes,
M1 macrophages, and a low content of M2 macro-
phages, Tregs lymphocytes, mast cells for long-term
relapse-free survival of patients [10].

It is assumed that some minor subpopulations
of T-lymphocytes, in particular, DP and DN, may play
an important role in the process of relapse. Accord-
ing to the results of the study of the number of DP
T-lymphocytes in the blood of patients with tumors
of urological localization, including RMP, an increase
in the level of these cells was found, and their het-
erogeneity was revealed, represented by CD4highC-
D8low and CD4+CD8 high DP subpopulations with
that phenotype and related to Th2 [11].

DN T cells also attract a lot of attention. The review
by Zhiheng Wu et al., 2022, summarizes reports on
the multidirectional effects of these cells on tumor
growth — from stimulation to antigen-independent
cytolysis and the possibility of using them for adop-

tive immunotherapy [12]. At the same time, their
phenotypic and functional heterogeneity is noted,
as well as a change in their activity in the tumor mi-
croenvironment [13].

CONCLUSION

The conducted studies of the population composi-
tion of tumors and their perifocal tissues of NMIRMP
revealed some features that are characterized by the
development of a recurrent tumor of high malignant
potential (HG) by the involvement of innate immunity
cells (NK- and NKT-lymphocytes) in its microenviron-
ment, as well as the multidirectional nature of chang-
es in DP- (decrease) and DN-lymphocytes (increase).
The emerging immunosuppressive conditions affect
both the manifestation of the biological properties of
tumor cells and the change in the cellular composi-
tion of bladder tissues involved in the development
and progression of cancer.
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