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Abstract. Renal cell carcinoma (RCC) is a common and aggressive form of kidney cancer, with
genetic factors playing a significant role in its development. Recent research has focused on the
potential involvement of cytokine gene polymorphisms, including those in the interleukin (IL) - 13
gene, in RCC susceptibility. The present study aimed to investigate the association between the
1L-13 gene rs20541 single nucleotide polymorphism (SNP) and the risk of RCC in Iraqi patients.
Methods. A case-control study was conducted involving 250 participants, including 125 patients
diagnosed with RCC and 125 healthy controls matched for age and sex. Blood samples were
collected from all participants for DNA extraction. The IL- 13 gene rs20541 SNP was genotyped
using the Tetra-Primer Amplification Refractory Mutation System-Polymerase Chain Reaction
(TARMS-PCR) method. Statistical analysis was performed to compare the frequencies of genotypes
(GG, GA, AA) and alleles (G, A) between cases and controls, and to evaluate their association with
RCC risk.

Results. The study found significant differences in the distribution of IL-13 rs20541 genotypes
and alleles between RCC patients and healthy controls. The presence of the GG genotype was
significantly associated with an increased risk of RCC (OR = 3.7, 95% CI = 2.15-6.37, P =
0.002), while the AA genotype was significantly associated with a protective effect against the
disease (OR = 0.38, 95% CI = 0.21—0.69, p = 0.002). On the other hand, the GA genotype did
not show a significant association with protection against RCC (OR = 0.6, 95% CI = 0.36—1.00,
p = 0.067). For the G and A alleles, the G allele was found to be a highly significant risk factor
Jor RCC (OR = 2.67, 95% CI = 1.85—3.84, p <0.0001), while the A allele was significantly
associated with a protective effect (OR = 0.37, 95% CI = 0.26—0.54, p <0.0001).

Conclusion. The current study provides evidence that the IL- 13 rs20541 SNP, particularly the GG
genotype and G allele, may be associated with an increased risk of developing RCC in the Iraqi
population. This finding suggests that the rs20541 polymorphism could serve as a potential genetic
marker for RCC susceptibility. Further research is needed to confirm these results and to explore
the underlying mechanisms of how IL- 13 gene polymorphisms contribute to RCC pathogenesis.
Keywords: 1520541 single nucleotide polymorphism, renal cell carcinoma, interleukin- 13 gene.
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InenTudikanisa noxiMopgizmy rs20541 rena IL-13 Ta iioro acoujanis 3
HHUPKOBO-KJIITHHHOK KAPIUHOMOIO Y manieHTiB 3 Ipaky

I®axkynprer Gionorii, [Megaroriynuii Konemx, Yaiepcurer Anb-Ipakist, Barman, Ipak
2Bignin npUKIagHOIO MAaTOJIOriYHOro aHatidy, Haykosuii konemx, YHiBepcurer Anb-Haxpeitn, Barnan, Ipax
3Kadenpa 6ionorii, Haykosuii konemx, YHiBepcurer Mycrancipis, barnan, Ipax

Pestome. Hupkoso-kaimunnuii pax (HKP) € nowuperow ma azpecugHor ¢popmoro paKy HUpKu, y po3eumiy aKoi
3Ha4Hy poab gidieparoms eeHemuuni gpaxmopu. Ocmanni docaioxnceHHs 30cepediceHi Ha NOMeHYIlIHIT y4acmi noaimop-
izmie eenie yumokiuie, y momy uucai @ eeni inmepaeiikiny (1J1)-13, y cnpuiinamaueocmi do HKP. Ile docaidxcenns
Mano Ha memi docaidumu 36’130k midxc noaimopgpizmom rs20541 eena I1L-13 i puzuxom HKP y nayicumie 3 Ipaky.

Memoou. Hamu 6yn0 nposedero 00caioxnceHHs «6UNA0OK-KOHMPOAb» 3a yuacmio 250 yuacHukie, y momy vucai
125 nayienmie 3 diaenozom HKP ma 125 300posux oci6 koHmpoavHoi epynu 8ionogionoeo éiky ma cmami. B ycix yuac-
Hukie Oyau 8idiopani 3pasxu Kpoei 0as eudinenusn JAHK. Iloaimopizm eena 1J1-13 rs20541 eenomunyeanu 3a 0onomozor
noaimepasHoi NanHy020680i peakyii iz cucmemoro amnaigikauii pechpakmeprux mymauiii iz vomupma npaiimepamu (Tetra-
Primer ARMS-PCR). Cmamucmuunuii ananiz npogeduau oas nopienanus wacmomu eenomunie (GG, GA, AA) i arenis
(G, A) minc sunadxamu ma KoHmponem, a maxKoxic 045 ouiHku ix 36 ’13ky 3 pusuxom HKP.

Pezyavmamu. Buznaueno cmamucmu4Ho 3Ha4yuyi ioMiHHOCMI 8 po3nodini eenomunie i anenie IL-13 rs20541
mixe nayieumamu 3 HKP i 300posumu. Hasenicms eenomuny GG 6yna 0ocmogipHo acoyiilosana 3 nidguueHuUmM pusuKom
HKP(OR=23,7,95% I = 2,15—6,37, P = 0,002), mooi sx eenomun AA 6yé acouiitogaruii 3 3axXucHum epexmom npo-
mu HKP (OR = 0,38, 95% JII = 0,21—0,69, p = 0,002). 3 inwoeo 60ky, cenomun GA ne noxazae 3nauyuioeo 36 ’13xy (OR
= 0,6, 95% JI = 0,36—1,00, p = 0,067). s aseneii G i A 6yn0 useaero, wo areav G € 3HAUYUUM PAKMOPOM PUSUKY
HKP (OR =2,67, 95% JII = 1,85—3,84, p <0,0001), modi six aseav A 6y 3Ha4HO ACOYIH08AHUM 3 3AXUCHUM epeKmom
(OR = 0,37, 95% JI = 0,26—0,54, p <0,0001).

Bucnosxu. I[lpedcmasnene docaioncenus ceiouume, wjo noaimopgpizm rs20541 eena IL- 13, 30kpema eenomun GG
i anenv G, moxcymov 6ymu noe’sazami 3 nideuuenum puzuxom pozeumxy HKP e nonyasauii Ipaxy. Iloaimopizm rs20541
Modxce CAydlcUmyU NOMEHYIUHUM 2eHemUUHUM MapKepom cnpuiiamausocmi do HKP. ITodanvuii docrioncerus HeoOXioHi
045 nidmeepoicernHss OMPUMAHUX Pe3yAbmamie ma 8Ue4eHHst OCHOGHUX MEeXAHI3Mi6 6nAu8y nosimopgizmy eena IL-13 na

namoeenez HKP.

Kmouosi cnoBa: nosimoppizm rs20541, nupkoseo-kaimunnuil pax, 2ex inmepaeikiny-13.

Introduction. Eighty to eighty-five percent of
all primary renal neoplasms are renal cell carcinomas
(RCCs), also known as Grawitz tumors or hyperne-
phroma, which are derived from the renal cortex [1]. In
Iraq, the incidence rate of RCC is 1-4% [2]. Globally,
RCCs are the 12th, 9th and 7th most common cancer in
Europe, worldwide, and the United States respectively
[3] and [4]. Innate and adaptive immune cells, as well
as non-immune cells and tissues, communicate through
interleukins and related cytokines. Interleukins have a
crucial role in the initiation, advancement, and man-
agement of cancer. By utilizing these characteristics
of interleukins, immunotherapies can be enhanced to
increase efficacy and reduce side effects [5]. Addition-
ally, IL-13 has been demonstrated to be involved in the
immunopathogenesis of the disease. IL-13 is located on

Tahreer Hadi Saleh:
dr.tahreer80@uomustansiriyah.edu.iq

human chromosome 5g31 and shares 25% of its DNA
with IL-4 [6].

Numerous investigations revealed that IL-13 is
produced by a variety of cells, including fibroblasts,
natural killer cells, and eosinophils, and has a wide
range of biological activities [7]. This protein is con-
sidered a multi-functional peptide, such as its role as
an anti-inflammatory and at the same time a negative
regulation of tumor control and an inhibitor of im-
munotherapies and cancer treatments [8] and [9] as
well as IL-13 and its receptors can also stimulate tu-
mor-associated macrophages, causing metastasis [10-
12]. The genetic variants of 1L-13 have been associ-
ated with the risk of RCC. The rs20541 polymorphism
was found to affect the RCC, increase the secreting
ability of other cytokines, and exacerbate the risk of
RCC [13]. In addition, [14] demonstrated that the
rs20541 polymorphism genotypes increased the risk of
Ilymph node metastasis. This SNP causes the positively
charged arginine to be replaced with the neutral gluta-
mine, which causes the activation of IL-13 transcrip-
tion [15]. The meta-analysis of [16] findings suggested
that rs20541 polymorphism may contribute to suscep-
tibility to cancer, especially for glioma. On the other
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hand, [17] clarified that the rs20541 polymorphism
may lower the risk of RCC occurrence. Human health
is influenced by a variety of factors, including genetic
inheritance, behavioral lifestyle, socioeconomic and
environmental situations, and the public availabil-
ity of treatment and therapies in the event of disease,
with the assistance of the national health system. All of
these variables are the foundation for preventing and
promoting a healthy lifestyle [18]. Evidently, the dis-
parities between studies with regard to the outcomes
are caused by these crucial criteria in diagnosing and
evaluating the condition in a specific population group
in an area.

The current study aimed to find out whether an
association exists between the rs20541 polymorphism in
the IL-13 gene and RCC in the Iraqi population, espe-
cially the shortage of studies on the subject.

Material and methods. Study design and partici-
pants. A case-control study was undertaken to investi-
gate the potential association between the rs20541 gen-
otypes of IL-13 and the development of RCC in Iraqi
patients. There were 250 participants in this study; half
were patients, and the other half served as a compari-
son control group. In the current work, 125 individuals
participated, with a mean age of 57 years old. The cases
were diagnosed by specialists at Baghdad Medical City
Hospital for Cancer Diseases. Based on clinical exami-
nation by the specialist physician and laboratory tests,
RCC was confirmed for all cases.

Control selection. In this study, the control group
was carefully selected to avoid bias or confounding.
With the same number of patients participating, 125
participants were collected in this study as a control
group. Some important criteria were selected for de-

termining the control group sample. These criteria
were represented by the average age of the participants,
which was approximately 52 years, which is a relatively
old age for disease occurrence. They did not have a fam-
ily history of the disease and did not suffer from other
health problems or comorbidities, and their health was
generally good.

Specimen collection. About 3ml of venous blood
was collected from patients as well as controls. Around
three ml of aspirated blood was collected from each
participant and immediately transferred into an EDTA
tube and mixed well for DNA extraction. The samples
were kept frozen (-20°C) during the period of sample
collection until they were used for DNA extraction.

Detection of rs20541 polymorphism in the IL-13
gene. According to the recommendation of the man-
ufacturer, a DNA genomic kit (Bioneer/Korean) was
used for DNA extraction. A nanodrop was used to mea-
sure the DNA purity, which was found to be between
1.6 and 1.8. Until usage, all samples were maintained at
minus 20 degrees.

The primer selection and preparation. The spe-
cific primers (Alpha DNA, Canada) in lyophilized form
were used in the current work to detect the rs20541
polymorphism genotypes and IL-13 gene. These prim-
ers were diluted in sterile, nuclease-free water to get a
final concentration of 100uM, then kept at -20°C until
use. A 10M concentration was created and used quickly
if necessary. The selection primers were designed via [6]
for the detection of the rs20541 genotypes. An ARMS-
PCR reaction was performed on a DNA template for
each allele and genotype. The primers shown in Table |
were used to amplify the DNA sequences under inves-
tigation.

Table 1
Primer sequences of the IL-13 gene as well as rs20541 polymorphism by using TARMS-PCR
Target Gene Primer Primer sequences (5'— 3°) Size (bp)
A allele: Inner F GAAACTTTTTCGCGAGGGCCA 108
IL-13 gene (1520541 | G allele: Tnner R GATGCTTTCGAAGTTTCAGTTGACCC 168
G>A) Outer F CTAACAGTACCCACCTCATGGGGACTT 250
Outer R GAAGGCTGAGGTCGGCTAGGCT

Tetra-primer ARMS PCR. The outer forward and
reverse primers were used to identify the IL-13 gene. A
total of 20ul volume of the PCR reaction was prepared,
which included 10pl of master mix (Quick-Load® Taq
2X), 2ul of each outer forward and reverse primers
(10uM), 5ul of DNA template, and nuclease-free wa-
ter, which were added to the PCR mixture to get a final
volume of 20ul. The product size of two outer primers
was 280 bp. When detecting the IL-13 gene, the final
product of the PCR reaction was used in order to de-
tect rs20541 polymorphisms by using two inner-specific
primers (Table 1). After being briefly stirred by vortex,
the Eppendorf tubes were put into PCR. The final vol-
ume of the PCR was 20ul. TARMS-PCR cycling con-

ditions are summarized as follows: initial denaturation
at 94°C for 5Smin, followed by 30 cycles of denaturation
at 95°C for 30 s, annealing at 65°C for 2min, and exten-
sion at 72°C for 40 s, followed by a final extension step
at 72°C for 5min. An electrophoresed 2% agarose gel
stained with ethidium was used to determine the geno-
types. The lengths of the G and A alleles were 168 bp
and 108 bp, respectively.

Statistical analysis. Data were analyzed us-
ing IBM SPSS version 25.0 to assess the normality
of the distribution, with results presented as mean *
SE. Fisher’s exact test, with a significance level set at
P<0.05, was used to evaluate the association between
rs20541 genotypes and renal cell carcinoma compared
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to control groups. This test is particularly suitable for
categorical data organized in contingency tables, such
as case-control studies, to determine whether there is
a significant difference between proportions or a cor-
relation between variables. Odds ratios (OR) and confi-
dence intervals (CI) were calculated using the WinPepi
program. The results were also compared against the
Hardy-Weinberg equilibrium to ensure consistency.
Ethical Approval. The study was conducted in
accordance with the Helsinki Declaration. All par-
ticipants provided informed consent to donate blood

samples and share relevant information. The study was
also approved by the Ethics Committee of the Oncology
Teaching Hospital, Baghdad Medical City, Iraq, under
reference number 5826/5-11-2023.

Results. The study participants’ characteristics.
In the present work, 250 people participated, distrib-
uted into two groups, half of which represented the
case group and the other half representing the control
group.

Table 2 illustrates the main relevant factors consid-
ered in this study, such as age, sex, and comorbidities.

Table2
Demographic characteristics of the studied groups
Mean = SE
Characteristics p-value
Control Cases
Age 52.9+1.04 57.62%1.14 0.002
Sex (male) 51.24+1.4 56.91+1.4 0.005
Sex (female) 55+1.5 59.65+1.7 0.06

There were significant differences in age distribu-
tion between the patient group and the control group
(P = 0.002). Additionally, significant differences were
observed between patients and controls among men
(P =0.005), while no significant differences were found
among women (P = 0.06). The ages of the study par-
ticipants ranged from 25 to 80 years. Figure 1 illustrates

the percentage distribution of patients by age group, in-
cluding both cases and controls. The results indicated
that the highest proportion of renal cell carcinoma cases
(28%) occurred in the 50-year age group. The incidence
rates for other age groups were as follows: 23.2% in the
60s, 20.8% in the 40s, 16% in the 70s, 4.8% in the 30s,
4% in the 80s, and 3.2% in the 20s.

Patients group distrbution
28% 30%
23,20% 25%
20,80%
0,
6% 20%
15%
10%
4 0,
3,20% A80% 4% 5%
m B .
20-29 30-39 40-49 50-59 60-69 70-79 80-89

Fig 1: The percentage of patients group according to age.

Among the 93 male participants, 50 (53.76%) had
a family history of the illness, while 19 out of 32 female

participants (59.37%) reported a family history of the
disease (Table 3).

Table 3
Family history and comorbidities among male and female participants
. Total participant (125)
Characteristics Percentage
Total History of disease
) ) Male 93 50 53.76%
History of disease
Female 32 19 59.37%
Male No related -
Comorbidities
Female No related -
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No comorbidities were observed in any partici-
pants, as confirmed by laboratory findings and inter-
views regarding their health status. Information on tu-
mor stage, metastasis, and treatment methods was not
available, as these details fall under the purview of the
treating specialist and could not be obtained.

Detection of rs20541 polymorphism. In Fig. 2, the
specific band locations for the A and G alleles of the
1520541 polymorphism, as well as the 1L-13 gene, are
shown at 108 bp, 168 bp, and 280 bp, respectively. The
results depict both the G and A alleles in the rs20541
SNP and the IL-13 gene in the case and control groups.

Fig. 2. Tetra-Primer ARMS-PCR amplification of rs20541 polymorphism in the IL-13 gene. The figure illustrates the results of
Tetra-Primer ARMS-PCR amplification of the polymorphic alleles of the rs20541 polymorphism in the 1L-13 gene. The PCR

products were separated on a 1.5% agarose gel stained with 0.5

mg/ml ethidium bromide and electrophoresed at 120 V for 80

minutes. Bands were visualized under UV light. The M lane contains a 100-bp molecular-weight DNA marker. Lanes 1, 4, and 6
correspond to the A allele, G allele, and IL-13 gene, respectively.

The Hardy-Weinberg equilibrium (HWE) was
maintained, and the frequencies of heterozygote and
homozygote alleles for each genotype were consis-
tent. Genotype distribution and allele frequencies
were analyzed using chi-square tests, with associa-
tions reported as odds ratios (OR) along with relative
risk estimates and 95% confidence intervals (CI).

Table 4 details the genotype and allele frequencies
for the 1520541 polymorphism in the IL-13 gene in both
patient and control groups. In the case group, the GG
genotype was the most common (52.8%), compared to
the AG (31.2%) and AA (16%) genotypes. Conversely,
the control group showed a higher percentage of the AG
genotype (43.2%), with the AA and GG genotypes at
33.6% and 23.2%, respectively.

Table 4

The genotype frequencies of rs20541 polymorphisms in the IL-13 gene in healthy and RCC samples

Cases (n=125) Control (n=125)
Genotype Observed Excepted Observed Excepted OR (95%CI) RF P
No % no % no % no %
AA 20 16% 12.48 10% 42 33.6% | 38.09 | 30.47% | 0.38(0.21-0.69) 0.21 0.002
AG 39 31.2% | 54.04 | 43.2% 54 | 432% | 61.82 | 49.46% | 0.6(0.36 - 1.00) 0.17 0.067
GG 66 52.8% | 58.48 | 46.8% 29 | 232% | 25.09 | 20.07%| 3.7(2.15-6.37) 0.38 <0.0001
Total 125 100 125 100 125 100 125 100
P-HWE 0.001 0.15

Notes: OR= Odds ratio, CI= Confidence Interval, RF=Risk factor, P<0.05 by Fisher’s test

The OR for the GG genotype was 3.7 (95% CI =
2.15—6.37), indicating a significant risk factor (0.38)
with a highly significant p-value (P = 0.0000002). The
OR for the AG genotype was 0.6 (95% CI = 0.36—
1.00), suggesting a less significant protective factor
(0.17) with a p-value of 0.067. For the AA genotype,
the OR was 0.38 (95% CI = 0.21-0.69), indicating
a significant protective factor (0.38) with a p-value
of 0.002.

Besides, the OR of G and A alleles were 2.67 (95%
CI=1.85-3.84) and 0.37 (95% CI = 0.26 - 0.54), re-
spectively, in Table 5. The G allele risk factor (0.42) is
highly significant (P = 0.0000001) and would be con-
sidered an etiological factor, whereas the A allele risk
factor (0.2) is a highly significant (P = 0.0000001)
protective factor. Based on the above results, the GG
genotypes and G alleles are associated with renal cell
carcinoma.
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Table 5
Allele frequencies of polymorphisms in IL-13 gene (rs20541 G>A) genes in controls and RCC patients
Target Gene Allele Renal cell Control OR (95%CI) RF P
carcinoma Number | Number (%)
(%)
IL-13 gene G 171 (68.4%) 112(44.8%) 2.67 (1.85 - 3.84) 0.42 <0.0001
(20541 G>A) A 79(31.60%) 138(55.2%) 0.37 (0.26 - 0.54) 0.35 <0.0001

Notes: OR= Odds ratio, CI= Confidence Interval, RF=Risk factor, P<0.05 by Fisher’s test, ** highly significant

Table 6 illustrates the distribution of age groups ac-
cording to their genotypes in cases compared to control.
Table 4 explains the significant differences between pa-
tient and control groups in age. Furthermore, this table
presents significant differences (P = 0.0001) between pa-

tients and controls in AA genotypes in the male group
only. Non-significant differences were noted between
other genotypes in the male and female groups. This re-
sult may not reflect a clear association between the dis-
ease incidence in elderly age groups and their genotypes.

Table 6
Distribution of age groups according to their genotypes
Sex Genotypes (Mean * SE) control (Me;?s:__s =9 P-value
AA (47.33£1.92) (58.1£1.88) 0.0001
Male AG (54.5412.48) (55.48+2.37) 0.7
GG (53.8612.96) (56.88%2.62) 0.4
AA (52.1+1.72) (60.11%2.39) 0.2
Female AG (54.3£2.78) (60.8 + 3.86) 0.1
GG (58.1+2.15) (61.751£1.98) 0.1

The results in Table 7 illustrate the distribution of
patient groups according to sex. Moreover, non-signifi-
cant differences P = 0.19, 0.25, and 0.8 were noticed in
the AA, AG, and GG genotypes, respectively. Although

the GG genotype and the G allele have been linked as
a risk factor for the disease incidence, it cannot be said
that there is a direct link to the development of the dis-
ease according to the genotype for either sex.

Table 7
The genotype distribution according to sex
(Mean * SE)
Genotypes P-value
Male Female
AA (58.1£1.88) (61.751£1.98) 0.19
AG (55.48%2.37) (60.8 + 3.86) 0.25
GG (56.88+2.62) (57.64 £2.9) 0.8

Discussion. El-Derany found that the rs20541
polymorphism is a significant contributor to cancer
progression in non-alcoholic steatohepatitis [19]. Ac-
cording to [20], there may be a weak link between
glioma susceptibility and the IL-13 gene rs20541 poly-
morphism, and the associations may vary by ethnicity.
Moreover, the rs20541 polymorphism of IL-13 was re-
lated to the risk of non-small lung cancers among Af-
rican-Americans but not among Caucasians [21]. The
I1L-13 polymorphisms may be linked with renal cell car-
cinoma, as indicated by the results of the current study,
and this was previously confirmed by the study of [22],
who reported that a reduction in IL-13 production may

result in tumors that are less likely to recur. Other stud-
ies were also recorded that the polymorphisms of IL-
13 associated with various human diseases, including;
colorectal cancer, bladder cancer, breast cancer, and
renal cell carcinoma [23, 24]. On the other hand, the
results submitted by [25] noted that only the rs20541
SNP in between ten SNPs was significantly (P =
0.0054) associated with the decreased risk of renal cell
carcinoma in Chinese populations. Moreover, the find-
ings of the current work illustrated incompatibility with
those recorded by [26], who have suggested that the
carriers of the rs20541 polymorphism were significantly
associated with reduced cancer risk. [27] recorded that
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the 1520541 polymorphism of IL-13 was not associated
with gastrointestinal cancer risk for any of the genetic
models and subgroup analyses.

Many cells are expressed for IL-13, such as T-
helper 2 cells, so IL-13 was secreted from activated T-
helper 2 cells and works as a regulatory cytokine of hu-
moral immunity as well as cytokines that mediate im-
mune response type II with many biological functions,
including inflammatory immune response promotion
and inhibition of inflammatory cytokine production
[28]. Using a genome-wide association investigation,
Urayama’s findings revealed that there is one SNP at
chromosomal region 5q31 (IL13, rs20541) and other
18SNPs in the MHC region, chosen from among >100
genome-wide significant MHC region SNPs [40]. This
may be one of the most important reasons for the bio-
logical association of this SNP with the disease. The
mechanism of the occurrence of disorders associated
with IL-13 may be related to the numerous impacts in
regard to the regulation and induction of inflammation
caused by the immunological and biological role of IL-
13 in immune and inflammatory regulation [29].

As mentioned previously, the location of the MHC
rs20541 SNP and its functional significance in the re-
gion may be a potential risk factor for the pathogen-
esis of some diseases. On the other hand, Thl, Th2,
and Thl7 play an important role in the immune sys-
tem, which is regulated by IL-13, so these may indicate
the importance of IL-13 in the immune system [30].
Furthermore, [31-33] detected the evolution of 1L-13
levels in breast cancer, colorectal cancer, and oral squa-
mous cell carcinoma respectively. Due to its pleiotropic
effects on inflammation and immunoregulation, 1L13
may have a role in the development of cancer. It was
recently reported that in mouse cancer models, 1L13
induced myeloid cells to produce transforming growth
factor-f, which mediated cancer immunosurveillance.
In bladder cancer patients, however, IL13 production
was observed to be elevated as an apparent immune re-
sponse against inflammation [34, 35]. Consequently, it
is reasonable to assume that IL.13 variations will impact
carcinogenesis through their impact on cancer immune
responses. The variation between the above studies may
come back to sample size, geographic area, lifestyle of
population understudies, and genetic predisposition for
some groups. Furthermore, the frequency of RCC rises
gradually with age [36, 29]. These findings supported
those of the present investigation, demonstrating that
the elderly had the highest infection rates. The recur-
rence or incidence of the disease in individuals after
treatment may be a third since the disease recurs in a
metastatic form [37].

In the current results, the findings explain that the
rate of disease incidence in males reaches 74.4% than in
females 25.6%. Similar findings were reported by [38],
who asserted that men experience disease incidence at
a rate twice as high as that of women. There is evidence
to imply that individual characteristics, including hor-
mones and heredity, are the cause of this discrepancy in

male incidence. In addition, men suffer from larger and
more aggressive tumors than women. Female hormones
like estrogen may have a preventive effect on kidney
cancer, which is one theory that helps to explain the
situation partially Trusted Source. Women tend to be
older than men when kidney cancer is diagnosed, which
may be explained by the declining amounts of estrogen
in elderly women [38]. According to an analysis of the
United States Cancer Statistics (USCS) public use da-
tabase from 2001 to 2016, for a wide range of cancer
sites, including the bladder, kidney, colorectum, liver,
esophagus, head and neck, brain, skin, and blood, men
have a greater incidence and worse survival outcomes
than women [39]. Moreover, it has not been observed
that the development of the disease is genetically linked
to sex, this may be due to the fact that the disease is
multifactorial such as genetic, immunological, and en-
vironmental factors [25].

Genetic testing is used for screening, diagnosis,
and prognosis of disorders compatible with a genetic
etiology, as well as to guide pharmacological therapy
to optimize drug efficacy and reduce side effects. In
practice, this attempts to inform about the availabil-
ity of DNA-related genetic tests, their interpretation,
and recommended clinical interventions based on the
results, using evidence from clinical recommendations
when available. Some of the challenges associated with
the adoption of genetic testing for patient diagnosis and
treatment include the lack of demonstrated clinical va-
lidity and utility of some genetic variants (such as the
majority of the genetic variants identified in genome-
wide association studies) and the availability of less
expensive alternatives (e.g., dosing blood levels of the
drug rather than adjusting based on genetic testing).

The current study has to overcome a few challeng-
es. Firstly, only one hospital was used to enroll the RCC
patients and controls, therefore their representation of
the whole population may be limited. Furthermore,
while the polymorphisms examined in this study were
selected based on their functional significance, future
research should look for markers in other genes that may
be able to predict an individual’s susceptibility to RCC.
Third, this study’s statistical power was constrained by
its moderate sample size. Lastly, additional research is
required to validate our results and elucidate the genetic
process underlying RCC, particularly in relation to the
gene-environment interaction. Practical applications
for such outcomes include early genetic discovery of
genes, risk factor identification through investigations,
and follow-up immunological testing. There must also
be education about the most essential elements con-
tributing to the disease’s development, such as smok-
ing and continuous exposure to carcinogenic stimuli, as
well as excessive alcohol intake and other risk factors.
Finally, the PCR was applied in human illnesses and
genetic diseases [41-51], for that we can suggest using
these molecular techniques in different medical areas.

Conclusions. This study identified a significant
association between the rs20541 polymorphism in the
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IL-13 gene and RCC in an Iraqi population. Specifi-
cally, the GG genotype and G allele were found to be
strong risk factors for RCC, with a notable odds ratio of
3.7 (95% CI: 2.15—6.37) for the GG genotype and 2.67
(95% CI: 1.85—3.84) for the G allele. Conversely, the
AA genotype and A allele were associated with a pro-
tective effect against RCC, suggesting a potential role
of IL-13 genetic variants in modifying cancer risk. Fur-
ther research with larger sample sizes and diverse popu-
lations is needed to validate these results and explore
the underlying mechanisms by which IL-13 influences
RCC development.
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