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Pesiome. Ilepexon Heorutazuu meiiku Matku (CIN) B pak LIeKM MaTKU TIPOUCXOAUT TIPU aKTUBHOM
yuactuu 1L-4, 17151 KOTOpOro moka3aHo Kak Ipo-, TaK M IIPOTUBOOMYX0JIEBOE ACUCTBUE IIPU OMYXOJIsSIX pa3-
JIMYHON JIOKaIM3alMKU. DKCIIPeCcCusl IUTOKMHOB PEryJIMpyeTcsl Ha YPOBHE TPAHCKPUIILIMU B [IPOMOTOPHOI
objactu reHa. ITokazaHo, yto reHotun /L4 (589C/T) (1rs2243250) accouimupoBaH C pa3BUTHEM paKa xKeJIyaKa
¥ MOJIOYHOM Xene3bl. Bknan Bapuanuii reHotuna /L4 B pazsutue CIN emie He udydeH. Llens nccnenona-
HUSI — OLICHUTH PUCK Pa3BUTUSI HEOIUTA3UM IICHKKW MAaTKU IO Haauuuio noiaumopdusma [L4 (589C/T) n
ypoBHIo 1L-4.

OOBEKTOM MCCIIEAOBAHMUS CIYKWIN LUPKYIUPYIOLIMe HEUTPpOdMIbl, chiBOpoTKa M reHomHas JHK 36
60abHBIX CIN 1 20 xXeHIIMH 6e3 nuciuiasun (rpymma cpaBHeHus1). C momoinpio MDA onpenensuin ypoBeHb
IL-4 B nu3are HeHTPOUIOB 1 CHIBOPOTKE KpoBU. OlieHUBaIU (hparolUuTapHylo aKTUBHOCTb M CIIOCOOHOCTh
HeiTpoduios K aare3un (CD11b). Amnenb-cnenndudeckyro [T P B peaibHOM BpeMeHH C UCTIOJb30BaHUEM
30H10B Tag-Man ucnonb3zoBanu wist aHanuza [L4 589C/T (rs2243250). CtaTucTuueckyo o0padboTKy IpOBO-
WM ¢ TOMOIIBIO mporpamM Statistica 13 u Jamovi 1.6.5.0.

B pesynbraTte uccienoBaHUsi YCTAaHOBJIEHO, UTO YpoBeHb I1L.-4 B CHIBOPOTKE KPOBU U LIUPKYIUPYIOIINX
HelTpodunax y 6oiabpHbIX ¢ CIN nocToBepHO BBIIIIE, YeM B IpyIirne cpaBHeHUs. Aienb -589C* rena IL4 n
redotun TT uvame BcTpevatorcst B rpymiie ¢ CIN (55,5%), yem B KoHTpoje (25%). Ilpu aToM ycTaHOBIIE-
Ha IpsiMasi CBSI3b MEXIY HaJIM4MeM IoJMMOopGM3Ma U MOBBIIIEHHON aAre3MBHOM CIIOCOOHOCTBIO U C I10-
KazareasaMu (paroluTapHOro 4yncia HUPKYJIMPYIOIINX HEUTpodriaoB. AHaIU3 4acTOThl BcTpeyaeMocTu /L4
C589T meTomaoM «citydail-KOHTPOJIb» TToKa3aJ, 4To maHchl (popmupoBanus CIN y Hocuteneit aymens -589C
u redorumna TT cocraBuim 3,75 (95% JAW: 1,013-13,880, Xu-kBaapat = 4,161, p = 0,042). Amienb -589C*
u TT renorun /L4, ypoBHU HeilTpoduiaoB u ceiBopotodHoro IL-4 cBsa3anbl ¢ nHgekueit BITY. C momo-
ILIbIO MOJIeJIM OMHAPHOI JTOTMCTUYECKOI perpecCur nokKa3aHa BO3MOXHOCTh UCIIOIb30BaHus ypoBHeit 11.-4
B LM PKYJIUPYIOLIUX HeiTpodmiax u nonumopdusma IL4 (589C/T) nis nuddepeHInaabHOM TMarHOCTUKYA
nauueHToB ¢ CIN (y2 = 15,6, p =0,001). 3HaYUMOCTb UX COYETAHUS OLICHUBAJIU C MTOMOIIbI0 aHan3a ROC-
kpuBbIX (IL-4 B Helitpodunax; IL4 (-589C*), BeposiTHOCTb 75%).
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Takum obpazom, IL-4 (589C/T) cBsizaH ¢ aare3auBHOM U (harolMTapHON aKTUBHOCTBIO IIUPKYJIUPYIOIITAX
HeviTpodunos. Y BITY-nHbUIIMPpOBaHHBIX TTAIMeHTOB TToauMopdusm reHa IL-4 (589C/T) MoXeT CIyKUTh
MapKepoM paHHero BhisiBJieHUs U porHo3a CIN.

Karouesvie cnosa: IL-4, noaumoppusm IL4 (589C/T), uepsukanvhas unmpasnumenuanshas Heonaasus, Heiimpoguast, BITY,
dugpghepenyuanvras duasHocmuxa

IL-4 AND ITS POLYMORPHISM (/IL4-589C/T) IN CERVICAL
NEOPLASIA
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Abstract. The transition of cervical neoplasia (CIN) to cervical cancer occurs with the active participation
of IL-4, for which both pro- and antitumor effects have been shown with tumors of various localizations. The
expression of cytokines is regulated at the transcriptional level in the promoter region of the gene. It has been
shown that the genotype /L4 (589C/T) (rs2243250) is associated with the development of gastric and breast
cancer. The contribution of 1L-4 genotypic variations to the development of CIN has not yet been studied.
The aim of the study was to assess the risk of developing cervical neoplasia by the presence polymorphism of
IL4 (589C/T) and the level of IL-4. The object of the study was circulating neutrophils, serum and genomic
DNA of 36 patients with CIN and 20 women without dysplasia (comparison group). Using ELISA, the level
of IL-4 was determined in neutrophil lysate and serum. Phagocytic activity and adhesive ability (CD11b) of
neutrophils were assessed. Allele-specific real-time PCR using Tag-Man probes was used to analyze of the /L4
589C/T (rs2243250). Statistical processing was carried out using Statistica 13 and Jamovi 1.6.5.0. As a result
of the study, it was found that the level of IL-4 in serum and circulating neutrophils in patients with CIN is
significantly higher than in the comparison group. The -589C* allele of the /L4 gene and the TT genotype are
more common in the group with CIN (55.5%) than in the control (25%). At the same time, a direct relationship
was established between the presence of polymorphism and increased adhesive ability and with indicators of the
phagocytic number of circulating neutrophils. Analysis of the incidence of /L4 C589T by the «case-control»
method showed that the chances of CIN formation in carriers of the -589C allele and the TT genotype were
3.75 (95% CI: 1.013 — 13.880, Chi-square = 4.161, p = 0.042). The -589C* allele and TT /L4 genotype,
neutrophil and serum IL-4 levels are associated with HPV infection. Using a binary logistic regression model,
we demonstrated the possibility of using 1L-4 levels in circulating neutrophils and 1L-4 gene polymorphism
(589C/T) for the differential diagnosis of patients with CIN (y?> = 15.6, p = 0.001). Significant significance for
their combination was assessed by ROC-curve analysis (IL-4 in neutrophils; /L4 (-589C%*), 75% probability.
Thus, the /L4 (589C/T) is associated with the adhesive and phagocytic activity of circulating neutrophils.
In HPV-infected patients, /L4 gene polymorphism (589C/T) can serve as a marker for early detection and
prognosis of CIN.

Keywords: IL-4, IL4 polymorphism (589C/T), neutrophils, cervical intraepithelial neoplasia, HPV, differential diagnosis

modulate immunological control can play a special
role. Interleukin 4 (IL-4) has an antitumor effect [13],
however elevated levels of IL-4 have been found
in tumor tissues in patients with breast, renal cell,
prostate, colon and lung cancers [8, 11]. IL-4 is mainly
produced by macrophages and T lymphocytes [1], as

Introduction

Infection with certain strains of human
papillomavirus (HPV) is associated with a high risk
of malignant transformation, and HPV-associated
cervical intraepithelial neoplasia (CIN) can become
an invasive cancer. Up to 32% of cases there is a

transition from CINIII to cervical cancer [2]. In
this case, factors that regulate tumor growth and

well as by neutrophils (Nph) [3]. At the same time, it
causes hyperproduction of antibodies, which leads to
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increased tumor growth due to “antibody screening”
of tumor cell antigens [9]. At the same time, the
tumor growth-inhibiting effect of IL-4 associated
with blockade of the cell cycle, increased expression of
MHC on tumor cells, and a decrease in the expression
of oncogenes was shown [12].

The expression of cytokines is regulated at the
transcriptional level in the promoter region of the
gene. The functional polymorphism of the promoter
region of the /L4 gene at position -590C — T and
the association of increased protein production with
the *T allelic variant of the gene were shown [10]. In
a detailed subgroup analysis by cancer type, the /L4
genotype (589C/T) (rs2243250) was associated with
the risk of developing gastric and breast cancer [4,
14]. At the same time, Wang et al. (2012) showed that
carriers of the Q576R G /L4R allele were associated
with a significantly reduced risk of cervical cancer. To
date, the contribution of /L4 genotypic variations to
the development of CIN has not been studied.

The aim of the study was to assess the risk of
developing cervical neoplasia by the presence of /L4
polymorphism (589C/T) and the level of IL-4 in
circulating neutrophils.

Materials and methods

The study included 36 patients with verified CIN
who were examined and then treated at the Regional
Clinical Oncological Center in Ulyanovsk, and 20
women without dysplasia (comparison group), cor-
responding in age to patients in the study group and
not having a history of oncological diseases (Table 1).
The study was conducted in compliance with the
principles of voluntariness and confidentiality, in
accordance with the requirements of the ethics

commission of the Institute of Medicine, Ecology
and Physical Culture of Ulyanovsk State University
(protocol No. 3, dated March 15, 2015).

The level of IL-4 was determined by ELISA in the
Nph lysate and serum before the start of treatment
(CJSC Vector-Best-Volga, Russia). Genomic DNA
was isolated from peripheral blood leukocytes using
the DNA Express Blood kit (Litekh, Russia). The
study of the phagocytic activity of Nph was carried out
by quantitative determination of the absorption and
digestion capacity of Nph during 30 min incubation
with Saccharomyces cerevisiae. The ability of Nph to
adhere was assessed by the expression of the surface
marker CD11b. Allele-specific real-time PCR using
Tag-Man probes was used to analyze the polymorphic
variant of the promoter region of the /L4 gene
589C/T (1s2243250) (Litekh, Russia).

The frequencies of alleles and genotypes of
polymorphic loci, as well as the correspondence of the
distribution of the observed frequencies of genotypes
to those theoretically expected according to the
Hardy—Weinberg equilibrium, were checked using
the %? test. To assess the relative risk of developing
a disease/event, the OR value (odds ratio) was
calculated in case-control studies. Sets of quantitative
indicators, the distribution of which differed from
normal, were described using the values of the median
(Me) and the lower and upper quartiles (Q,,5-Qg+s)-
The Mann—Whitney U test was used to compare
independent populations in cases where there were no
signs of normal data distribution. The construction of
a predictive risk model for the outcome of a malignant
neoplasm was performed using the binary logistic
regression method. The statistical significance of the
resulting model was determined using the y? test. The
quality of the predictive model obtained using ROC

TABLE 1. CHARACTERISTICS OF PATIENTS INCLUDED IN THE STUDY

Characteristic

Number of patients (%)

Mean age, median 51.5 years (IQR, Qq,5-Q,75; 39-59)

n = 56 (100%)

Diagnosis :
Without dysplasia
CIN (dysplasia lI-Ill, cancer in situ)

HPV-positive

20 (35,7%)
36 (64.3%)
52 (92,8%)

leukocytes, *10%L, median 6.2 (IQR, Q,,5-Qq +5; 5.2-7.7)

Complete blood count of patients with CIN before treatment:

neutrophils, *10%L, median 10.6 (IQR, Qg ,5-Q,5; 8.6-11.6)
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Figure 1. Level of IL-4 in the blood serum of the comparison
group (1) and patients with CIN (2)
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Figure 2. IL-4 level in circulating neutrophils of the
comparison group (1) and patients with CIN (2)
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Figure 3. ROC-curve for the regression model of the
differential diagnosis of CIN, taking into account the
indicators: the level of IL-4 in neutrophils and IL4 (-589C*)

analysis was assessed based on the area under the
ROC curve with a standard error and 95% confidence
interval (CI) and the level of statistical significance
(Jamovi 1.6.5.0). Statistical processing was carried
out using Statistica 13.

Results and discussion

Today, there is an opinion that 1L-4 is a “tumor-
promoting molecule”. Serum levels of IL-4 are
usually elevated in cancer patients [7, 15]. According
to Harris et al. (2019), through IL-4 receptors have
a direct stimulating effect on epithelial tumor cells.
As a result of the study, we also found a significantly
increased serum level of IL-4 (p = 0.003) in patients
with CIN compared with the values in the comparison
group (Figure 1).

The relationship between IL-4 and circulating Nph
seems to be quite complex and poorly understood. An
analysis of literature data suggests that 1L-4 actively
influences the morphofunctional state of Nph: it
limits the migration of Nph into tissues, inhibits its
survival in tissues, delays their apoptosis, activates
de novo actin synthesis and rearrangement of the Nph
cytoskeleton [5]. According to Guo et al. (2013), 1L-4
also recruits Nph through the activation of cytokine-
induced chemoattractant and adhesion molecules.
We found a significant increase in the level of 1L-4
in circulating Nph (p = 0.0008) compared with the
control group (Figure 2).

A study of the polymorphism of the promoter
gene, which determines the level of IL-4 production
in patients with neoplastic processes, showed an
association of 1L-4 SNP with the risk of developing
bladder cancer, gastric and pancreatic cancer, and
metastatic kidney cancer [6]. At the same time,
both an increase and a decrease in the frequency of
the TT genotype in patients with breast cancer were
noted [10]. Analysis of the polymorphism of the /L4
promoter region (589C/T) in patients with CIN has
not been performed to date. In our study, the -589C*
allele of the /1.4 gene and the TT genotype were more
common in the group with CIN (55.5%) than in the
control (25%).

At the same time, a direct relationship was
established between the presence of polymorphism
and an increase in adhesive ability (r = 0.409,
p =0.004) and with indicators of the phagocytic
number of circulating Nph (r = 0.428, p = 0.002).
Analysis of the incidence of functional polymor-
phism C-589T of the /L4 gene by the “case-control”
method showed that the chances of CIN formation in
carriers of the -589C allele and the TT genotype were
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3.75 (95% CI: 1.013 — 13.880, Chi-square = 4.161,
p =0.042). Allele -589C* and TT IL4 genotype
(r=-0.397, p = 0.004), IL-4 level in Nph (r = 0.386,
p = 0.009) and in serum (r = 0.458, p = 0.0002) are
associated with HPV infection. The level of IL-4 in
Nph and serum is not associated with the C-589T
polymorphism of the /L4 gene.

Using a binary logistic regression model, we
demonstrated the possibility of using indicators of
the level of IL-4 in circulating Nph and /L4 gene
polymorphism (589C/T) for the differential diagnosis
of patients with CIN (y?>=15.6, p=0.001). Significant
significance in their combination was assessed by
ROC-curve analysis (IL-4 in Nph, OR 1.693 95%
CI 1.048-2.74, p = 0.032; IL4 (-589C*), OR 4.317
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