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Abstract

Background: Colorectal cancer is now an urgent problem in oncology. Recently, specialists have been interested in a comparative
analysis of differences in the clinical course of malignant tumors in the proximal and distal colon. The sections differ not only in their
embryogenesis and sources of blood supply, but also in the clinical course and population and epidemiological characteristics. The
issue of distinctive immunological characteristics of tumors of the colon depending on the location remains open.

Objective: A comparative analysis of local subpopulations of immunocompetent cells and an assessment of number of cells with
the CD45+/- phenotype expressing toll-like receptors (TLRs) depending on the tumor location on the right or left sides of the colon.

Material and methods: The study included 50 patients with verified colon cancer. The majority of patients were females — 26 (52%),
aged 67 = 0.4 years, and 50% of patients with stage II disease. Depending on the tumor location (the right or left sides of the colon),
the patients were divided into 2 groups of 25 people each. All patients underwent standard surgery at the initial stage. The obtained
material was used for subsequent studies: a cell suspension was obtained from a tumor tissue fragment, the perifocal zone (1-3 cm
from the tumor) which was processed using an antibody panel (Becton Dickinson, USA) to identify the main subpopulations of leu-
kocytes and lymphocytes. Expression of TLRs (2, 3, 4, 8, 9) on CD45+, CD45- cell populations was also determined using the BD
FACSCanto flow cytometer (Becton Dickinson, USA). Statistical processing of the results was performed using the STATISTICA
13.3 package (StatSoft Inc., USA).

Results: A comparative analysis of immunological parameters, depending on the tumor location on the right or left sides of the colon,
showed:

1. Tissues of the right-sided tumors had a higher T-lymphocytic infiltration, compared to the left-sided tumors, while the latter showed
a higher B-lymphocytic infiltration (p = 0.025).

2. Peritumoral zone tissues of left-sided tumors demonstrated a decrease of lymphocytes levels (p = 0.027), NKT — (p = 0.035), NK —
(p =0.041) and B lymphocytes (p = 0.038), and a significant increase in CD8+- (p = 0.02) and DP cells (p = 0.0018).

3. Left-sided tumors showed a percentage decrease of CD45- cells expressing TLR4 and TLR8, compared to right-sided tumors, by
38% (p =0.038) and 25% (p = 0.043).

4. There was a decrease in the number of CD45+ cells expressing TLR2 and TLR4 in left-sided tumors by 54% (p = 0.035) and 33%
(p = 0.04) respectively, than in right-sided tumors.

5. The percent of CD45- cells expressing TLR4 in the perifocal tissues of left-sided tumors decreased by 61% (p =0.031) in compari-
son to the corresponding tissues in right-sided tumors.

6. The numbers of CD45+ cells expressing TLR2 and TLR4 were 81% (p = 0.02) and 87% (p = 0.018) lower respectively in the
peritumoral tissues of left-sided tumors, compared to the corresponding tissues in right-sided tumors.

Conclusion: The revealed characteristics of the local subpopulations of immunocompetent cells and the numbers of CD45+/- cells
expressing TLRs depending on the tumor location on the right or left sides of the colon can serve as a prognosis of the disease clinical
course and the choice of further treatment tactics.
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Pezrome

AKTyanbHOCTh: Ha ceropssninuii 1eHb KOJOPEKTaIbHBII pak — aKTyallbHAs IpoOIeMa B OHKOJIOTHH. B mociennee BpeMs uHTEpeC
CIIELHAJINCTOB NPUKOBAH K CPAaBHUTEIBHOMY aHAIIU3Y Pa3IMuMil KIMHUYECKOTO TeUeHHs 3a00IeBaHUI 3710Ka4eCTBEHHBIMHU OITyXOJIsi-
MU 000/104HON KMIIKH, B YACTHOCTH, €€ NPOKCHMAJIHOTO M IMCTAILHOTO OT/eNoB. Kak H3BECTHO, TaHHBIE OT/IEJIbI MMEIOT HE TOJIBKO
pa3yinuHble SMOPHOTeHEe3bl, HCTOYHUKN KPOBOCHAOKEHHS, HO M HECXOAHBIE KIMHUYECKOE TEUCHHE U IOIMYIISIIMOHHO-3HIEMUOIIO-
IHYECKHE XapaKTePUCTHKU. Bompoc o Hanu4uy OTIMYUTENIbHBIX HIMMYHOJIOTHYECKUX 0COOCHHOCTEN MEXIY OIyXOJIIMH 000/1049HOM
KHIIIKH, B 3aBUCHMOCTH OT JIOKQJIU3aIMH, OCTAETCS OTKPHITHIM.

Heab uccaenoBanus: CpaBHUTEIbHBIH aHAIN3 JIOKAIBHOTO CYONOMYJISIIMOHHOTO COCTaBa MMMYHOKOMIIETEHTHBIX KJIETOK, a TaK-
JKe OIIEHKa KoJM4ecTBa KieTok ¢ (enoruniom CD45+/-, kotopble skcnpeccupytoT Toiui-niogobusle perentopsl (Toll-like receptors
(TLRs) B 3aBHCHMOCTH OT JIOKAIM3aLUH OITYXOJIH B IIPABOU U JIEBOH IMOJIOBHHAX 00OX0YHON KHUIIKH.

Marepuan u MeToasl: B paboty BkimodeHs! 50 manueHToB ¢ BeprGHUIMPOBAHHEIM PaKoM 000I0YHO KMIIKH. Bonbryio yacTs cocra-
BUJIK OOJIBHBIE )KEHCKOTO 1ona — 26 (52%), cpeanuii Bo3pact 67 + 0,4 net. 50% BBIOOPKH — MALMEHTHI, Y KOTOPBIX BhIsiBIcHA 11 cTaqus.
BonbHble ObUTH pa3zieneHbl Ha 2 paBHbIE TPYIIIbI, B 3aBUCUMOCTH OT JIOKAJIM3ALMK OIyXOJIH (TIpaBast WJIH JIeBasi II0JIOBHHA 000104HOM
KUIIKK). BeceM marnuenTaM Ha HayaabHOM 3Tarle BBIIIOJIHEHO CTaHAAapTHOE OIIEPAaTUBHOE BMEIIATEIbCTBO. [10yueHHbII MaTepua Obu1
HCTIONB30BaH JUIsl MOCHIEIYIOIUX UCCIICIOBAaHUH: U3 ()parMeHTa TKaHH OITyXoJeH, nepudokaabHoi 30HbI (1-3 cM oT omyxomnun) Gbuia
MOJTyYeHa KJIETOYHAs CYCIICH3Hs, KOTOpYIo oOpabarsiBanu rnpu nomoiny maHenu antuten (Becton Dickinson, USA) st BeIsiBIeHUS
OCHOBHBIX CyOTOMyJISIUi JeUKoMTOB 1 TuMdormToB. Takke Obuta ompenenena skcnpeccust TLRs (2, 3, 4, 8, 9) Ha kierkax ¢ de-
Hotunom CD45+, CD45- ¢ ucnonp3oBanuem nporoynoro nutomerpa BD FACSCanto (Becton Dickinson, USA). Craructuueckas
00paboTKa AaHHBIX TpoBoMiack ¢ ucronszoBanueM makera STATISTICA 13.3 (StatSoft Inc., CIIA).

Pesyabrarsl: [Ipu npoBeseHUN CpaBHUTEIFHOTO aHAJIU3 Psiia UMMYHOJIOTMYECKUX MapaMeTpoB, B 3aBUCUMOCTH OT JIOKaJIU3aLUK
OITyXOJIY B IIPABOI1 U JIEBO IIOJIOBHHAX 000J0YHON KHIIKH, OBLIN MOIYYIEHEI CICAYIOINE JaHHBIC:

1. B TkaHax omyxoisieii 000704YHON KHIIKK NPABOCTOPOHHEH JIOKAIM3alMH onpenessuiack Oonee BeipaxkeHHas T-numdouunTapHas
MHQUIBTPALKUS IO CPABHEHHIO C TKAHSAMH OITyXO0JIeH JIeBOW MOJIOBUHBI, XapaKTEPHOH 0COOCHHOCTHIO KOTOPBIX SIBJISIACH OBBIIICHHAS
B-mumdonnrapras nadmierpanms (p = 0,025).

2. Bo dparmenTax TKaHei IepUTYMOPAIbHON 30HBI PH JIOKAIM3ALMH OITyXOJIeH B JICBOH ITOJIOBUHE 00010YHOM KHUIIKH OTMEYaIoch
CHIKEHHE cofiepxanust Konuuectsa mumdonntos (p = 0,027), NKT (p = 0,035), NK (p = 0,041) u B-mumdornuros (p = 0,038), a Tak-
e 3HaYuMoe MoBeinieHune conepxxkanus CD8+- (p = 0,02) u 11 kaerok (p = 0,0018).

3. Tlpu cpaBHEHMU JaHHBIX (PPArMEHTOB TKAaHEH OIMyXOJieil JIeBOW M MpPaBOW MOJOBUHBI 00OJOYHOW KHIIKH OTMEYCHO CHHKECHUE
IIPOLIEHTHOTO CofiepKaHus KieTok ¢ ¢penorunom CD45-, kotopsie sxcnpeccupyror TLR4: 8 Ha 38% (p = 0,038) u 25% (p = 0,043).
4. Ilpu oreHKe KOIHYeCcTBa KIeTok ¢ penotunom CD45+, kotopsle skcripeccupytor TLR2, TLR4, oTMedeHO CHIKEHUE KOTUIECTBA
9THX KJIeToK Ha 54% (p = 0,035) u 33% (p = 0,04) 10 cCpaBHEHHIO C TKAHAMH OITyXOJIeH MPaBOH MOJOBUHBI 0000YHON KHUIIIKH.

5. AHanM3 TMOJNyYeHHBIX JaHHBIX MEPUTYMOPAIBHON 30HBI OIyXOJIeH JEBOCTOPOHHEH JIOKaJM3allUK, 110 CPAaBHEHUIO C MPaBOCTO-
POHHEH, POIEMOHCTPUPOBAJ CHI)KEHUE TIPOILIEHTHOTO coiepkaHus KieTok ¢ peHorunom CD45, kotopsie sxcnpeccupyror TLR4,
Ha 61% (p =0,031).

6. OneHka KOIMYECTBEHHOTO COCTaBa KJIEeTOK ¢ (eHoTurnom CD45+, kotopere sxcnpeccupyior TLR2, TLR4, BbisiBHiIa CHUKEHNE
xonuuecTBa KieTok Ha 81% (p = 0,02) u 87% (p = 0,018) cOOTBETCTBEHHO, O CPABHEHUIO C MEPUTYMOPATIBHON 30HOH OMyXosei
MPaBOil MOJOBUHBI 000TOYHOMN KHILIKH.

3akJ04yeHne: BorsiBieHHbIe 0COOCHHOCTH JIOKAIBHOTO CYOIOMYIIAIIMOHHOTO COCTaBa HMMYHOKOMIIETEHTHBIX KIIETOK IIPH pake 000-
JIOYHOH KHUILKH, B 3aBUCUMOCTH OT JIOKQJIM3AIUH OITYyXOJIH, & TaKKe JaHHBIE O KOJIMUECTBEHHOM KJIETOYHOM COCTaBE KIIETOK C (e-
HotunoM CDA45+/-, sxcnpeccupyromux TLRS, MOryT GBITH HCHOIB30BaHbI B IPOrHO3€E TEUCHUS 3a00I€BaHNs, a TaKKe IPH BEIOOpe
TaKTHUKH JICYCHHS.

Kniwoueswie cnosa: pak 000104HOM KUILIKH, JTIOKAJIbHBIN KJIETOYHBIH UMMYHHUTET, Toll-onoOHbIe penenTopbl

Lumuposamyp: Kur O.U., Jlxxenkopa E.A., Mup3zosa D.A., Caraksan A.B., 3natauk E.1O., Borgapenxo E.C., HoBukosa U.A., Mac-
110B A.A. CpaBHUTEIBHBIN aHAJIN3 HEKOTOPBIX MIMMYHOJIOTHYECKHUX APAMETPOB B 3aBUCUMOCTH OT JIOKAJIM3ALUH OITyXOJIH B IIPaBOH
U JICBOW MOJIOBUHAX 000N0YHOM KUIIKU. MHHOsayuonHas meouyuna Kybanu. 2022;(3):20-28. https://doi.org/10.35401/2541-9897-
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Background

Colorectal cancer (CRC) is an urgent problem in on-
cology today, more than 60% of which is colon cancer,
which occupies the 4th place of the total oncological inci-
dence in Russian Federation [1-5].

In recent decades, the attention of specialists has been
drawn to a comparative analysis of the differences in the
clinical course of malignant tumors of the colon, which
come from its proximal and distal parts [6].

First of all, these parts have a difference in embryogen-
esis, which defines the border between them at the level
of the distal and middle 1/3 of the transverse colon. Thus,
the right part of colon includes: the cecum, the ascend-
ing colon, and the proximal part of the transverse colon.
The left part includes: the splenic flexure of the transverse
colon, the descending colon, the sigmoid colon, and the
rectum. The right half develops from the midgut and the
left half — from the hindgut, which also determines the
characteristics of the blood supply, which in the right half
comes from the superior mesenteric artery, and the in left
half — from the inferior mesenteric artery [7].

There are also differences in the population and epi-
demiological terms: tumors of the right half of the colon
often develop in older women [5].

Depending on the localization, the clinical course of the
process differs: as a rule, tumors of the right half are char-
acterized by large sizes and frequent association with toxic-
anemic syndrome, while in tumors of the left half, obtura-
tion syndrome and intestinal obstruction predominate [8].

There is also a difference in the microflora of the co-
lon. An increase in the bacteria amount from the proximal
colon sections to the distal ones was noted [9].

Due to the fact that the right and left parts of the colon
have embryonic differences, the gene expression profile
of the colonocytes of the right and left parts also have
differences [10].

In recent decades, it has been important to study the role
of various parts of the immune system in the beginning, de-
velopment, and progression of the oncological process [11].

Local immunity of the gastrointestinal tract plays an
important role in protective mechanisms, and local and
systemic inflammatory reactions play an important role
in carcinogenesis, affect the clinical course, as well as the
outcome of the disease. Tumors of the colon and rectum
are infiltrated by various inflammatory and immune cells,
the most important of which is the number of T-lympho-
cytes infiltrating the tumor [12].

According to some authors, macrophage infiltration of
tumor tissues and the peritumoral zone can be considered as
a prognostic factor: low infiltration density correlates with
more pronounced invasive properties of tumors [13, 14].

Currently the functions and expression of Toll-like re-
ceptors (TLRs), which are the most important represen-
tatives of pattern recognition receptors (PRRs), are also
being actively studied [15].

22

It has been proven that TLRs are expressed not only
on immune cells, but also on various somatic cells, tumor
cells, including colorectal tumors [16].

Expression of TLRs on tumor cells plays a dual role
in carcinogenesis, but the biological and clinical signifi-
cance of this fact remains rather controversial [17].

The issue of the presence of distinctive immunological
features between tumors of the colon, depending on the
localization, remains open. It is due to the lack of works
and evidence base on this issue, which determines the re-
levance of our study.

Objective

Analysis of the local subpopulation composition of
immunocompetent cells, and assessment of the number
of cells with the CD45+/- phenotype that express TLRs
depending on the location of the tumor in the right and left
parts of the colon.

Material and methods

The study included 50 patients diagnosed with colon
cancer. Most of the subjects were female patients — 26
(52%), with a mean age of 67 + 0.4 years (mean age of
men — 66 £ 0.3 years). Patients with II stage of the disease
predominated — 25 (50%). Depending on the tumor loca-
tion (the right or left sides of the colon), the patients were
divided into 2 equal groups.

All patients underwent standard surgery at the initial
stage. The obtained material was used for subsequent
studies: a cell suspension was obtained from a tumor
tissue fragment, the perifocal zone (1-3 cm from the
tumor) which was processed using an antibody panel
(Becton Dickinson, USA) to identify the main subpopu-
lations of leukocytes and lymphocytes. Expression of
TLRs (2, 3, 4, 8, 9) on CD45+, CD45- phenotype cells
was also determined using the BD FACSCanto flow cy-
tometer (Becton Dickinson, USA). Statistical process-
ing of the results was carried out using the STATISTICA
13.3 package (StatSoft Inc., USA). The significance
of differences was assessed using the nonparametric
Mann—Whitney U test (p < 0.05).

Results

A decrease by 47% (p = 0.034) in lymphocytic infiltra-
tion in tissue fragments of left-sided tumors was deter-
mined in comparison to the other group.

In the tissues of the left-sided colon tumors, tissue in-
filtration with NK-cells is 28% higher than in tumors of
the right side. Left-side tumors are characterized by an
increase in the content of CD19+ by 107% (p = 0.025),
in comparison with the tissues of the tumors of the right
side (figure 1).

Peritumoral zone tissues of left-sided tumors de-
monstrated a decrease of relative lymphocytes levels by
59% (p = 0.027), NKT by 34% (p = 0.035), NK by 26%
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(p=0.041) and CD19+ by 30% (p = 0.038) in comparison
with the tissue of the peritumoral zone of tumors in the
right half. An increase of the CD8+ by 107% (p = 0.02)
and DP cells by 425% (p = 0.0018) was revealed in tu-
mors of the left side (figure 2).

The analysis of the left side tumors tissue showed a de-
crease in the percentage of cells with the CD45- phenotype
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expressing TLR4 by 38% (p = 0.038) and TLRS8 by 25%,
respectively (p=0.043), in comparison with tumors of the
right side (figure 3)

The analysis of left-side colon tumor data revealed
a decrease in the relative number of cells with the CD45+
phenotype expressing TLR2 by 54% (p = 0.035) and
TLR4 by 33% (p = 0.04) (figure 4).
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Figure 3. Relative number of cells with CD45- phenotype expressing TLRs in tumor tissues of patients with colon tumors

Note: * — statistically significant differences
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Figure 5. Relative number of cells with CD45- phenotype
expressing TLR 2, 3, 4 in the perifocal tissues of colon tumors
Note: * — statistically significant differences
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During the analysis of the data obtained in cell sus-
pensions from the tissues of the left-side perifocal zone
tumors and from the right side, a decrease by 61% (p =
0.031) in the number of cells with the CD45- phenotype
expressing TLR4 was detected (figure 5).

During the assessment of the number of cells with the
CD45+ phenotype expressing TLR2, a decrease in the
percentage of cells by 81% (p = 0.02) and TLR4 by 87%
(p = 0.018) was revealed, in comparison with the right
side (figure 6).

Discussion

The literature describes the results indicating that
the tumor tissue in CRC is infiltrated by T-lymphocytes.
F. Pages et al. demonstrated that severe lymphocytic in-
filtration of the peritumoral zone is a prognostic factor for
good patient survival rate [18-20].

However, not only the quantitative, but also the quali-
tative composition of immunocompetent cells present in
tumor tissues is important: the accumulation of CD8+ T-
cells in the tumor significantly correlates with longer sur-
vival rate of patients [21, 22].

TLRs have currently been proven to have a tumor-
stimulating effect. This phenomenon is best studied in
colon cells, mainly with the participation of TLR4 and
TLR2 [23].

On the other hand, TLRs are involved in antitumor
immunity: TLRs are capable of activating various links
of cellular immunity firstly [24]. A number of studies
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Figure 6. Relative number of cells with CD45+ phenotype
expressing TLR 2, 3, 4 in the perifocal tissues of colon tumors
Note: * — statistically significant differences
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have shown that the development of a colorectal tumor is
associated with an increased level of TLR4 expression,
which is an unfavorable clinical factor [25-28]. Some
studies have shown that the interaction of TLR9 with
CD4+ T-cells can enhance and accelerate antitumor re-
sponses [29].

Findings:

A comparative analysis of immunological parameters,
depending on the tumor location on the right or left sides
of the colon, showed:

1. Tissues of the right-sided tumors had a higher T-
lymphocytic infiltration, compared to the left-sided tu-
mors, while the latter showed a higher B-lymphocytic
infiltration (p = 0.025).

2. Peritumoral zone tissues of left-sided tumors de-
monstrated a decrease of lymphocytes levels (p = 0.027),
NKT — (p=10.035), NK — (p =0.041) and B lymphocytes
(p =0.038), and a significant increase in CD8+- (p =0.02)
and DP cells (p = 0.0018).

3. Left-sided tumors showed a percentage decrease
of CD45- cells expressing TLR4 and TLRS8, compared
to right-sided tumors, by 38% (p = 0.038) and 25% (p =
0.043).

4. There was a decrease in the number of CD45+ cells
expressing TLR2 and TLR4 in left-sided tumors by 54%
(p =0.035) and 33% (p = 0.04) respectively, than in right-
sided tumors.
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5. The percent of CD45 cells expressing TLR4 in the
perifocal tissues of left-sided tumors decreased by 61%
(p =0.031) in comparison to the corresponding tissues in
right-sided tumors.

6. The numbers of CD45+ cells expressing TLR2 and
TLR4 were 81% (p = 0.02) and 87% (p = 0.018) lower
respectively in the peritumoral tissues of left-sided tu-
mors, compared to the corresponding tissues in right-
sided tumors.

Conclusion

The revealed characteristics of the local subpopu-
lations of immunocompetent cells and the numbers of
CD45+/- cells expressing TLRs depending on the tumor
location on the right or left sides of the colon can serve as
a prognosis of the disease clinical course and the choice
of further treatment tactics. The data obtained will form
the basis for our further research in this area.
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