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Introduction

Leukemia is a cancer type that manifests itself with 
the abnormal proliferation of blood cells, especially 
leucocytes, and affects the blood generation system in 
the body. Leukemias are classified based on the spread 
and development characteristics of the tumor as acute or 
chronic. In chronic lymphocytic leukemia (CLL), cancer 
cells are found in bone marrow, blood and lymph nodes 
[1]. The most common one is the chronic lymphocytic 
leukemia with an incidence rate of 30% among individuals 
[2]. Chronic lymphocytic leukemia (CLL) is a leukemia 
type that is characterized by an abnormal increase in 
mature-looking small B lymphocytes in the peripheral 
blood, bone marrow or lymphoid tissue. In addition, 
autoimmune disorders caused by a deterioration in the 
immune system are commonly seen in CLL patients [3]. 
Single nucleotide polymorphisms (SNPs), which involve 

Abstract

Objective: A major part of the cytokines secreted from the immune system are interleukins (IL) and their main 
role is to stimulate the immune system cells. Therefore the genotypic effects of IL-6 and IL-10 on the immune system 
in CLL were investigated in the study. Method: For this purpose 100 patients diagnosed with CLL and 70 healthy 
individuals with no cancer history were included in the study. Polymorphisms at IL10 and IL 6 promoter regions (1082 
A\G and 819 C\T) and IL6 (174 G\C) polymorphisms were analyzed with RT-PCR. Genotype and allele frequencies 
were directly calculated. Result: In 100 CLL patients, 45 wild type AA, 40 AG and 15 mutant type GG genotypes 
were found for the IL 10 1082 A\G region. Genotypic distribution of IL10 819 C\T region was determined as CC, BT 
and TT genotypes in 37, 50 and 13 patients, respectively. In IL 6 174 G\C region, GG, GC and CC genotypes were 
determined in 62, 30 and 8 patients, respectively. There is no statistically significant difference between the CLL 
patients and control groups in terms of IL10 1082 A\G, 819 C\T and IL 6 174 G/C regions (p> 0.05). As a result of 
the allele frequency calculation of the IL 10 1082 region, the values obtained were A (0.65), G (0.35) for the patient 
group and (0.61) and G (0.31) for the control group. 819 region allele frequencies were C (0.57) and T (0.33) in the 
patient group and C (0.48) and T (0.32) in the control group. The IL6 174 region was calculated as G (0.82), C (0.28) 
in the patient group and G (0.63), C (0.23) in the control group. Given the number of patients within the limits of this 
study, IL 10 and IL 6 genotype frequencies do not seem to be statistically related to CLL patients. Conclusion: Mutant 
alleles of all interleukin SNPs were determined at a higher frequency in the patient group as compared to the control 
group. Therefore, a potential correlation between the SNPs of these interleukins and CLL can be determined in future 
studies with a higher number of samples.

Keywords: IL10- IL6- CLL- RT-PCR

RESEARCH ARTICLE

Interleukin-6 And Interleukin-10 Polymorphisms In Chronic 
Lymphoid Leukemia Patients

changes in the DNA sequence seen in more than 1% of 
the general population, except for mutations in the human 
genome, play an important role in the formation of cancer 
[4]. We can define SNPs as the changes that show the 
nucleotide differences between the alleles in the same 
region in the DNA of two individuals. Up until today, 
many SNPs have been associated with cancer. We can 
say that SNPs are an important factor in the formation 
of cancer. SNPs can also affect clinical states such as the 
prognosis of disease, success of treatment, drug resistance 
or resistance to a viral infection [5].

Cell proliferation, differentiation, apoptosis 
mechanisms and polymorphisms that occur in the structure 
of cytokines and that play a role in regulation of the 
immune system are other important genetic factors in the 
emergence of CLL [6]. An important part of the cytokines 
that are secreted from the immune system consists of 
interleukins. According to 2018 data, cancer is one of 
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the main causes of death globally. It accounts for 18.1 
million new cases and an estimated 9.6 million deaths. 
People with leukemia make up 437,033 out of 11 million 
of the new cases, and 309,006 of the estimated mortality 
count [7]. Even though male gender, advanced age, and 
a cancer history in the family increase the risk of cancer, 
the etiology of the CLL disease is not exactly known [8]. 
Chromosome mutation studies have shown the correlation 
of CLL with 13q14 and 11q22-q23 deletion, trisomy 
12, 17p13 deletion [6, 9]. Ovsepyan et al. studied IL 10 
promotor region gene polymorphism in CLL patients. It 
was found that allele 1082A and its genotypes (1082AA 
/ 1082AG) are associated with a risk of chronic lymphoid 
leukemia [10]. Having found that homozygote IL6-174C 
allele poses a risk in the development of CLL in their 
study performed to examine the interleukin-6 (IL6) gene 
polymorphism, Ennas et al. observed that other SNPs had 
no correlation with CLL risk [11].

Zhao et al. evaluated the prognosis of 174G/C, which 
is a single nucleotide polymorphism (SNP) in IL-6, on 
non-small cell lung cancer (NSCLC) patients. GG or GC 
genotypes were determined at a high rate whereas CC 
genotype was found at a low rate. The study showed that 
patients with G allele (CG / GG) had a shorter survival 
time than patients with CC genotype [12]. Studies 
conducted show that research undertaken to understand 
polymorphisms and CLL development are insufficient, 
therefore we evaluated the IL10 819 C/T, IL10 1082 A/G 
region and IL6 174 G/C cytokines that are associated with 
both CLL and other cancer types in patients diagnosed 
with CLL in this study.

Materials and Methods

Study population
In order to analyze the IL10 819 C/T, IL 10 1082 A/G 

and IL 6 174 G/C promotor region gene polymorphisms 
in Chronic Lymphoid Leukemia (CLL) patients, approval 
was given by the Clinical Trials Ethics Committee of 
Gaziantep University in decision no 321/2016. 100 
individuals over the age of 18, who had been admitted to 
Gaziantep University Sahinbey Research and Application 
Hospital Hematology Department had been diagnosed 
with Chronic Lymphoid Leukemia were included in the 
patient group and 70 healthy individuals over the age 
of 18, who were residing in Gaziantep and who had no 
history of cancer were included as the control group in our 
study. Blood samples included in the study were collected 
from the Gaziantep University Sahinbey Research and 
Application Hospital between 2016-2017.

Blood samples
Blood samples obtained were kept at -20 °C until the 

date of the study in order to investigate IL10 819 C/T, 
IL 10 1082 A/G and IL 6 174 G/C promotor region gene 
polymorphisms. When the study commenced, manual 
DNA isolation was performed on the blood samples from 
the control group and the patient group. Genomic DNA 
was isolated using the salting-out method from whole 
blood. Quantitative and purity analyses of the DNA 
samples were performed by obtaining readings of the 

diluted samples at 260 and 280 nm wavelengths in a UV 
spectrophotometer. Absorption values (A260) measured 
at 260 nm wavelength and absorption values (A280) 
measured at 280 nm wavelength showed the amount 
of DNA and amount of protein in the DNA solution, 
respectively. The purity grade of the DNA sample was 
determined by calculating the ratio (A260 / A280) between 
the values read at 260 and 280 nm wavelengths [13].

Genotyping
The real time online PCR method was used in the Real-

time PCR device for the DNA samples of the patient and 
control groups selected for our study. IL 10 1082 A\G, IL 
10 819 C\T and IL 6 174 G\C genotype distribution were 
studied with  SNP Identification Kit. Genotype and allele 
frequencies were calculated directly. 

Statistical analysis
Data are presented as the mean± SD or percentage. 

Statistical analysis was performed using SPSS for 
Windows version 16. Chi-square test or fisher’sexact test 
were used for calculationof the significanceondifferences 
in genotype and allelefrequencies. A value of p<0,05 
consideredstatistically significant and for all stattisticaltests 
were two-sided.

Results

100 individuals (34 females, 66 males) who had 
applied to Gaziantep University Şahinbey Research and 
Application Hospital Hematology Department, were 
diagnosed with Chronic Lymphoid Leukemia and who 
had blood tissue samples registered in the archive were 
included in the patient group and 70 healthy individuals 
(24 females, 46 males) who had no cancer history 
were included in the control group in our study. The 
demographic data (gender and age) about the patient and 
control groups is shown in Table 1. Genotype distributions 
of IL 10 and IL6 determined with RT-PCR are as shown 
in Table 2. When the genotypicdistribution of the patient 
group is examinedIL 10 1082 A\G region, 45 wild-type 
AA (%45), 40 AG (%40) and 15mutant-type GG (%15) 
genotypes, 819 C\T regions of IL10 was CC in 37(%37) 
patients, CT in 50 (%50) patients and TT genotype in 
13(%13) patients was found. IL 6 174 G\C region was 
detected in GG in 62 (%62) patients, GC in 30 (%30) 
patients and CC genotypes in 8 (%8) patients. There was 
no statistically significant difference between CLL patients 
and controlgroups of IL10 1082 A\G and 819 C\T and IL 
6 174 G/C regions (p> 0.05).As a result of calculation of 
allelefrequency of IL 10 1082 region, for the patient group 

Patients and Control Group Age 
(Mean (±) SD)Gender n Percentage (%)

Patients 
group

Woman 34 34% 64,01±10,81618694
Man 66 66%

Control 
group

Man 24 34.28% 45,24±11,61692297
Woman 46 65.71%

n, sample number; SD, Standart Deviation

Table 1. Patient and Control Group Demographicdistrubition
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P   Patients     (n = 100)             Control (n = 70)                  p
IL-6 -174 Genotypes(rs1800795)

GG               62 (%62)               43 (%61.4)
GC               30 (%30)               24 (%34.2)                   0.537
CC                8 (%8)                   3 (%4.2)

IL-6 -174 Alleles
G                   0.82                       0.63
C                   0.28                       0.23

IL-10 -819 Genotypes(rs1800871)
CC               37 (%37)                28 (%40)
CT               50 (%50)                30 (%42.8)0.636
TT               13 (%13)                12 (%17.1)

IL-10 -819 Alleles
C                 0.57                        0.48
T                 0.33                        0.32

IL-10-1082 Genotypes(rs1800896)
AA             45 (%45)                 41 (%58.5)
AG             40 (%40)                 18 (%25.7)                   0.122
GG            15 (%15)                  11 (%15.7)

IL-10-1082 Alleles
A                0.65                         0.61
G               0.35                         0.31

Table 2. Genotypedistributions and Allele Frequencies 
of IL10 819 C/T, IL 10 1082 A/G ve IL 6 174 G/
Cpolymorphisms in Patients and Controls Group

A (0,65), G (0,35), control group (0,61) and G (0,31) were 
obtained. The frequencies of C (0,57) and T (0,33) were 
found in the patient group of 819 region as C (0,48) and T 
(0,32) in the control group. IL6 174 region was calculated 
as G (0,82) C (0,28) in the patient group and G (0,63), C 
(0,23) in the control group.

Discussion

Cytokines play a role in regulation of the immune 
system, apoptosis, proliferation, inflammatory reactions 
and differentiation of lymphoid cells. Interleukin 10 is 
a cytokine that plays a key role in the immune system. 
The polymorphisms known as SNPs that occur in the 
structure of cytokines are reported in various sources to 
be effective in the clinical development and prognosis of 
CLL [14,15,16].

In a study they conducted, Mutlu et al. investigated the 
correlation between IL 6 174G/C gene polymorphism and 
chronic lymphocytic, chronic myeloid and acute myeloid 
leukemia in the Turkish population. 23 CLL, 25 CML and 
17 AML patients and 30 healthy individuals were included 
in the study. Single nucleotide polymorphisms (SNPs) 
were genotyped with the PCR-RFLP method. The C allele 
frequency was found to be high. These results show that 
the C allele is associated with CLL, CML and AML risk 
in Turkish patients. However, no statistically significant 
difference was found between the CLL, CML and AML 
cases in terms of genotype of the -174G/C polymorphism 
or allele frequencies. As such, no statistically significant 

difference was seen in the IL 174 G/C polymorphism in 
our study [17].

Fei et al. investigated the correlation between IL 10 
(IL-10) -1082G/A (rs1800896), -819T/C (rs1800871) and 
-592A/C (rs1800872) polymorphism and acute myeloid 
leukemia (AML) risk in the Chinese population. The PCR-
RFLP technique was used in the study that included 167 
patient group and 328 control group individuals. The study 
showed that individuals with rs1800871 CC genotype and 
C allele carried a substantial risk of AML. We identified 
the potential correlation in the same regions with CLL in 
this study [18].

Al Suhaibani et al. examined the polymorphisms 
at the IL-6 (-174G/C) and IL-10 (-1082G/A) promotor 
regions in their study which included 80 women who 
were pathologically diagnosed with breast cancer and 80 
healthy women. For the IL-6 -174G/C polymorphism, 
CC genotype was found to a higher degree in the patients 
compared to the control group. No difference was found in 
the genotype distribution between the patients and control 
group individuals for the IL-10 -1082G/A polymorphism. 
Additionally, it was seen that the tumor size was larger in 
patients with AA genotype compared to patients with the 
AG or GG genotype. There is no significant difference 
between the control and patient groups for the same 
regions in this study which included CLL patients [19].

In prostate cancer patients whose IL-6 (-174G/C) 
region was studied by another investigator, no significant 
correlation was found between the IL-6 174 G/C 
polymorphism and the risk of prostate cancer. In our study, 
there was no statistical correlation between genotype 
frequencies and CLL in the IL 6 174 G/C polymorphism 
studied for CLL patients [20]. In their study on whether 
the interleukin-10 (IL-10) polymorphisms created a risk 
of craniocervical cancer (HNC), Yu-Ming Niu et al. 
found a significant correlation between IL-10-1082A/G 
polymorphism and HNC risk, contrary to our study [21]. 

In conclusion, no statistically significant correlation 
was found between the SNPs in two regions of IL 10 and 
a single region of IL6, and CLL in our study. Due to the 
limited number of patients in the study, this study can be 
evaluated as a basis for further studies by increasing the 
number of patients diagnosed with CLL and by examining 
different cytokine polymorphisms. 
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