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Abstract— Investigate the polymorphism of the IL-6 and IL-10
genes in COVID-19 patients was the goal of this study. Fifty
COVID-19 patients and 50 samples as control used in this
study on 7/12/2023. The results recorded that a significantly
relation (P= 0.03) of rs34224237 (AAAAAAAAA SNP) was
detected in the studied samples (COVID-19) and control, that
variation of A nucleotide in position 22726806. While, the
results of this study showed a high significantly relationship
(P= 0.0007) of rs1800871 (A>G) in position 206773289. In
conclusion, This study showed the polymorphism of IL-10
(rs1800871, A>G SNP) was a highly significantly associated
with COVID-19 infection, which could be employed as a
diagnostic marker for COVID-19 infections.
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. INTRODUCTION

The severe acute respiratory syndrome coronavirus-
2(SARS-CoV-2) began to spread toward the end of 2019
and was a huge global outbreak that affected public health.
[1] .The coronavirus disease that began in 2019(COVID-19)
was caused by SARS-CoV-2.The disease's clinical
manifestation varies from mild to severe, with respiratory
distress occurring in up to 14% of cases and multi-organ
failure and potentially fatal respiratory failure in up to 5% of
cases[2]. Numerous investigations have demonstrated that
COVID-19 is linked to immunodeficiency and hyper-
inflammation, exemplified by cytokine storm [3].

Among these cytokines was the interleukin 6 IL6 , which
can be used as a prognostic marker because of its capacity to
differentiate between moderate and severe illness [4]. It was
also found to be substantially correlated with the severity of
the disease. Moreover, host variables like comorbidities,
age, and IL-6 gene polymorphisms can contribute to that
variation [5]. The (IL-6 gene) is found on chromosome 7
and has been found to include a significant number of
polymorphisms, particularly in the non-coding promoter
region. According to [6] , these polymorphisms significantly
impact gene expression.

Cytokines and SNPs such as IL-17A and IL-6 gene
polymorphism increased the risk of severe COVID-19 in
patients. These alterations primarily impact gene expression,

turn triggering a cytokine storm that adversely affects
immune cells [7]. According to [8], Macrophages, mast
cells, natural killer (NK) cells, neutrophils T and B cells are
examples of innate and adaptive immunity cells that produce
IL-10 a pleiotropic and immunosuppressive, and potent anti-
inflammatory cytokine.

In COVID-19 patients, the main reasons for death were
damage to vital organs, severe pneumonia, and the
involvement of numerous pro-inflammatory mediators.
Trials using randomized placebo-controlled designs have
not yet demonstrated the effectiveness of blocking I1L-6,IL-
1,or GM-CSF in lowering death rates among COVID-19
patients [9]. This gene is an anti-inflammatory cytokine that
,by inhibiting the synthesis of proinflammatory cytokines,
hindering the immune system from mounting a defense
against infections [10]. It is generated by T cells and
myeloid cells and is located on the long arm of
chromosome-1(1931-1g32)locus[11].Similarly, peripheral
blood samples from COVID-19 patients had been shown to
have a lower lymphocyte count and a higher level of
inflammatory cytokines [12].

A more profound comprehension of the clinical aspects
was desperately needed, as COVID-19 was spreading
quickly ,and the fatality rate for severe cases was
significant. This understanding could aid In the identifying
of trustworthy markers for monitoring inflammation as the
disease progresses. The storm of inflammatory factors might
be the primary cause of the rapid course of disease and the
poor response to treatment, according to prior pertinent
research on the current therapy experience and pneumonia
with severe type COVID-19 [12,13]. Nonetheless, a subset
of individuals exhibiting respiratory failure due to severe
illness had demonstrated a high death rate [14]. Currently,
monitoring severe COVID-19 cases primarily depends on
clinical presentation observation because there is no
accurate marker or effective antiviral therapy [14]
[15].According to previous research, infections with
extremely pathogenic coronaviruses, including SARS and
MERS, were often associated with lymphocytopenia and
inflammatory cytokine storm, which were thought to be
related to the severity of the illness [12]. The study aimed to
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investigate the function of IL-6 gene (rs34224237) and IL-
10 gene (rs1800871) polymorphisms in COVID-19 patients.

Il. MATERIALS AND METHODS

The participants in this study were 50 patients at Al-
Hussain Teaching Hospital, in Thi-Qar province, Irag, who
were diagnosed with COVID-19 by RT-PCR between
January and August of 2022. The control group consisted of
50 healthy individuals. Individuals with respiratory
symptoms younger than ten years old were eligible for
inclusion. None of the patients had autoimmune disorders,
immunosuppressive medications, or compromised immune
systems. Using a SARS-CoV-2 RNA-RT-PCR assay on
nasopharyngeal swab samples from the patients, COVID-19
was verified in those individuals. The selection of samples
was based on a respiratory rate (fewer than 24 breaths per
minute). Following patient consent,2mL of peripheral blood
samples were taken from each patient, and placed in EDTA-
coated vials.

a) DNA Extraction

With a human gSYNCTM DNA extraction Kit, genomic
DNA was extracted from whole blood samples by the
manufacturer’s instructions.

b) Primers
Primers sequences were used in the present study are
included IL-6 gene as
follows,F:5"GGTAGTGCTCACCATGACCCC3’, R:
5 ACACTGGAAATGCCCTCCATC3" with molecular size
(781bp); while IL-10 gene,
F:5"CCCTTTCTGCCCTGAACCAAZT’, R:

5 GAGGCTAGCGCTAAGAAGCA3" with product size
(708bp) (in this study).

c) PCR Detection of Target Genes

Amplification 100 samples for each gene of the IL-10 and
IL-6 genes were done using primers described above. The
reaction tubes had a final volume of 20pul, which was made
up of 12.5ul of Geneaid/Taiwan Master Mix, 1ul of each
gene-specific forward and reverse primer,2ul of DNA-
template, and nuclease free water to finish the volume. The
primers for the IL-10 and IL-6 genes were denatured at 95
oC for 5 min, then there were 30 cycles of denaturation at 94
C for 30 Sec, an annealing temperature of thirty seconds at
57.4 -C for IL-10 and 54 °C for IL-6,and a final extension
step at 72 C for 5 min. By using (2%)gel electrophoresis,
the specificity of the PCR fragments containing 708 bp and
781 bp of interleukin-6(IL-6)and interleukin-10(IL-10)gene
polymorphisms, respectively, was examined.

d) DNA Sequencing

For the Sanger sequencing method, 100 PCR product
samples (forward) for the IL-6 and IL-10 genes were
sequenced using the ABI3730XL_automated DNA
sequencing machine (Macrogen Corporation, Korea). The
genotypes of these samples were then determined by
aligning them with reference sequences found in the Gene
Bank using the Geneious software version 10.2.2.

e) Statistical Analysis

The IBM SPSS software package, version 22, was used
for all statistical analyses. The genotype and allele
frequencies for the IL-6 and 1L-10 genes were compared
between the cohorts of healthy individuals and COVID-19
patients using the Chi-square test. In addition, logistic
regression was used to determine the Hardy—Weinberg
equilibrium, odds ratios (ORs), and 95% confidence
intervals (Cls) in order to assess the importance of these
variations. P-values of less than 0.05 were regarded as
statistically significant.

I1l. RESULTS
a) DNA Extraction

All samples showed DNA extracted positive results as
show in Figure 1

Fig 1: Total genomic (DNA) extraction

b) The distribution of COVID-19 patients depending
age groups

The current study comprised of patients and a control group,
each of individuals in different age ranges, as shown in
Table (1).

When compared to the other age categories, the age group
of 52-70 years had the largest percentage of people (36%)
who were infected with COVID-19, followed by the age
group of 42-51 years (22%); the age group of 22-31 years
had the lowest percentage. The data showed significant
differences (P< 0.05) between the age categories of COVID-
19 patients.

Tablel: Distribution of studied groups to the age

Age group Patients group P.Value
NO %

13-21 7 14%
22-31 5 10%
32-41 9 18% 0.013
42 -51 11 22%

52-70 18 36%

Total 50 100 %

X’=125 ,df=4

In the COVID-19 patients group, (64%) were male, while
(36%) were female. While 70% of the members were male
and 30% were female in the control group, Table (2)
indicates that there is statistically significant variation in the



gender distribution among the study groups, with a P-value
(0.0051)

Table 2: Distribution of studied groups to the sex

Sex Patients group P.Value
NO %
Male 32 64% 0.0051
Female 18 36%
Total 50 100 %
X?=7.84 ,df=1

c) PCR Results for IL-6 and IL-10 Genes.

Results of the PCR assay for the IL-10 gene in COVID-19
and control samples revealed that complete samples (100%)
harbored this gene. Also, the percentage of IL-6 gene was
(100%) in both COVID-19 and the control samples. The
size of IL-10 and L-6 genes which were approximately
781bp and 708bp, respectively showed in figure 2

Table

B- 781bp

Fig 2: Gel electrophoresis of (A)L-6 and (B) IL-10 genes ,1.5 %
agaros at 70 votes

d) Sequencing Analysis
1) IL-6 Gene Polymorphism

Following NCBI n BLAST
(https://blast.ncbi.nim.nih.gov/Blast.cgi), the sequencing
processes revealed an exact identity of the already amplified
genomic region. The amplified samples and the planned
reference target sequences, which partially cover the IL-
6and I1L-10 genes, showed 100% sequence homology
according to this engine. Through contrasting the returned
DNA sequences of the interleukin-6(IL-6)and interleukin-
10(IL-10)genes(Gen Bank acc. NC_000007.14;
NC_000001.11) with the observed DNA variations of the
samples under analysis at the time.
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e) Hardy-Weinberg equilibrium

The Hardy-Weinberg Equilibrium (HWE) is a notion that,
without perturbing influences, states that genetic variation in
a population will not change from generation to generation.
The rs34224237
AAAAAAAAIAAAAAAAAAIAAAAAAAAAA SNP
genotype and allele frequency of IL-6 are displayed in tables
(3), (4), and (5) in order to compute HWE. The study's
findings support HWE, with a non-significantly high
(P=0.03) result for rs34224237. The desired high-frequency
(AAAAAAAAA SNP), which is a variant of the A
nucleotide in position 22726806 of the amplified PCR
fragments, namely AAAAAAAAA, was found in the
samples under investigation (COVID-19 and control).

The allele and genotype frequency of IL-10, rs1800871, an
A>G SNP, are displayed in tables (8), (9) , and (10) and are
used to determine the HWE of the IL-10 gene. The study's
findings support HWE, with rs1800871 showing a
significant outcome (P=0.0007). Most samples (COVID-19
and control) showed the intended high-frequency genotype
(GG), which is those with the nucleotide variant at position
206773289 of the amplified PCR fragments (A>G SNP).

The polymorphic patterns that exist are AAAAAAAA,
AAAAAAAAA, and AAAAAAAAAA. While the
AAAAAAAA pattern was seen in both cases (14/50) and
controls (6/50), the AAAAAAAAA status was found in the
majority of samples in cases (26/50) and controls (38/50).
As shown in Table (3), it is noteworthy that the
AAAAAAAAA pattern was found in the cases (10/50) and
control (12/50) of rs34224237.

Table3: Genotype frequency of rs34224237 of IL6 among COVID 19 and
control

rs34224237 Case: 50 | Control: 50 | OR | P-value
AAAAAAAA 14 6 1.0
AAAAAAAAA 26 32 2.8 0.4
AAAAAAAAAA 10 12 2.8 0.6

Table (4) shows a statistically significant link between allele
frequency of IL-6, rs34224237 SNP, and the development of
COVID-19 disease in both control and patient groups
(p=0.046).

Table 4: Allele frequency of rs34224237 of IL6 among COVID-19 patients
and control

Case NO: Control: p.
50 50 OR value
AAAAAAAA 41 28
1.9 0.046
VAR 33 44

There was non-significantly relation (P. value= 0.03)
between the expected genotype and the observed genotype
for rs34224237, as shown in Table (5).



Table5:Hardy-Weinberg Equilibrium in of rs34224237 of IL 6among
control.

Genotype of AAAAA | AAAAA | AAAAA p.
rs34224237 AAA AAAA AAAAA | value
Observed genotype 6 32 12
Expected genotype 9.68 24.64 1568
0.03
0,
HWE (49.28%) | (3009 | (6a%)

According to the distribution of IL-6, rs34224237 SNP in
this study population under the recessive and dominant
model (Table 6 and 7) showed non-significantly results, so
appeared the dominant model (AAAAAAAAA+
AAAAAAAAAA), (OR=1.7), more sensitive infected in
COVID-19 than recessive model

Table 6: Distribution of rs34224237 of IL6 SNP in this study population
under the recessive model

rs34224237 Case NO:50 | Control:50 | OR P.
value
VA I 38 06
1.26 ’
AAAAAAAAAA | 10 12

Table 7: Distribution of rs34224237 of IL6 SNP in this study population
under the dominant model.

Case Control:
rs34224237 NO:25 25 OR P. value
AAAAAAAA 14 12
0.3
AAAAAAAAA+ L7
AAAAAAAAAA 26 38

There are three polymorphic patterns: AA, AG, and GG.
The GG status was detected in the majority of samples in
cases (42/50) and controls (26/50), while the AA pattern
was observed in both cases (8/50) and controls (12/50). The
AG pattern was detected only the control (12/50) of
rs1800871 SNP, as in Table (8).

Table 8: Genotype frequency of rs1800871 A>G IL10 among COVID 19
and control

rS1800871 Case=50 Control=50 OR P. value
A>G
AA 8(%) 12 (%) 0.6 0.03
AG 0(%) 12 (%) 0.03 0.02
GG 42(%) 26 (%) 4.8 0.001

such allele frequency of IL-10, rs1800871 SNP among
COVID-19 patients and control groups were noted.

Table 9 illustrates the statistically significant association (p.
value 0.002) between the rs1800871 polymorphisms in the
IL-10 gene and the development of COVID-19 disease.

Table 9: Allele frequency of rs1800871 T>C IL10 among COVID-19 and
the control.

RSIB0087L | case NO: 25 | Control:25 OR | P.value
A>G
A 16 36
03 | 0002
G 84 64
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There were high significantly association (P. value: 0.0007)
between expected genotype and observed genotype for
rs1800871 SNP, as shown in Table (10).

Table (10) : Hardy-Weinberg equilibrium in of rs1800871 A>G IL10
among the control group.

Genotype AA AG GG
Observed 12 12 26
genotype

Expected 6.48 23.04 20.48
genotype

H-W Freq. (12.96%) | (46.08%) (40.96%)
Chi-squared 11.48 Df 1
p=0.0007

Conferring to distribution of IL-10, rs1800871 SNP in
current study population under recessive and dominant
model (Table 11 and 12) shown a significantly results, so
appeared the dominant model (AG+GG),( OR=0.6), more
sensitive infected with COVID 19 than recessive model.

Table 11: Distribution of rs1800871 A>G IL10 SNP in this study
population under recessive model

Genotype Case NO:50 Control:50 OR P. value

AA+AG 8 24 0.007
0.2

GG 42 26

Table 12: Distribution of rs1800871 A>GIL10 SNP in this study population
under the dominant model.

Genotype | Case NO: 25 Control:25 OR P. value
AA 8 12
06 |03
AG+GG 42 38
IV. DISCUSSION
The current results of distribution COVID-19

depending on age groups, appeared that the age group (52-
70) years recorded the highest percentage (36%) who were
infected with COVID-19, whereas the lowest percentage
was shown in (22-31) years age group. When assessing the
seriousness of COVID-19 individuals, age was a significant
factor. Additionally, the host is harmed directly and
indirectly by SARS-CoV-2, improving COVID-19 patient
care [18]. A strong inflammatory response that includes a
broad range of substances, including IL-6 and IL-10,
indicates of the advancement of COVID-19.

These specific cytokines have different effects and are
released in inflamed tissues with varying effects. In
conditions of sepsis and significant organ damage, many
cell types such as lymphocytes, macrophages, epithelial
cells, endothelial cells, and fibroblasts, release them into
circulation [19]. [20] suggested prognostic signs for
COVID-19 patients that are quick to detect: IL-6 and 1L-10
in 2021 after doing a thorough . It is possible that a
genotype that results in poor IL-10 production could raise



the chance of having severe COVID-19 because of an
inability to control inflammation, considering the
significance of IL-10 in lowering inflammation. Given that
this would contribute to developing severe disease, IL-10
would be a strong contender as a mediator in the gene-
environment interaction. Therefore, a particular genetic
variant may be a helpful prognostic marker if it is
discovered to be linked to the severity of COVID-19 [21-
23].

The current results for rs34224237 of IL-6 showed a
non-significant result (P= 0.03). The examined samples
(COVID 19 and control) contained the targeted high-
frequency (AAAAAAAAA SNP). Numerous lung
parenchyma cells, such as type Il pneumocytes, T
lymphocytes, and alveolar macrophages, generate IL-6.
according to [22]. IL-6 is a pleiotropic cytokine that plays a
significant role in controlling inflammatory and immune
responses. Since IL-6 is an acute-phase inflammatory
cytokine, monitoring circulating IL-6 could provide insight
into the lungs' level of inflammation [24]. According to [25]
IL-6 produced by inflammatory monocytes may cause
severe lung inflammation and pulmonary function
impairment in patients with severe COVID-19.

In an effort To discover a relationship between genetics
and the immune system, single nucleotides have been
connected to immunological responses. This process, known
as "immunogenetic profiling,” may lead to novel approaches
to diagnosing and treating for certain diseases [26]. There
was no discernible correlation between the severity of
COVID-19 and IL-6-174G/C, according to [27].
Furthermore, [28] investigation did not discover any
associations between the death rate and the patients with
COVID-19 and their IL-6 gene polymorphisms [29].
findings indicated a correlation between the severity of
COVID-19 and the IL6 gene polymorphism, particularly in
the Caucasian population.

Moreover, [30] found that the immunogenetic
influence of IL6 polymorphisms, as seen in viral and lung
diseases may consider IL6 polymorphism as a major factor
influencing the severity of COVID-19 and may help
understand the COVID-19 therapy response. Death, ARDS,
and cytokine storms are a few of the immunological
reactions that the COVID-19 infection causes. IL-10 is a
multifunctional cytokine that typically lowers inflammation
or suppresses the immune system, but it can also have the
opposite effect in human cancers and other autoimmune
illnesses [30]; [31].Furthermore, the pneumonia patients
found that there was a 2.42-fold increased risk of septic
shock after pneumonia in those with interleukin(IL-6 —
174G/C [32]. This suggests that those with the IL-6 —174C
allele are more likely to get severe pneumonia because of
their increased IL-6 production. This is supported by a study
that found a strong correlation between the CC genotype
and higher interleukin-6(I1L-6) levels [32].In the current
investigation, the rs34224237 SNP's allele frequency and
genotype of IL-6 were shown to be significantly different
between COVID-19 patients and controls (P=0.046);
additionally, there was a significant relationship found to
exist between the predicted and observed genotypes of
rs34224237 (P value: 0.03).
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In the Lithuanian population, The CC genotype of IL-6
rs1800795 SNPs and the AA genotype of IL-6 rs1800797
SNPs were shown to be significantly correlated, as well as
several other genetic polymorphisms of IL-6, including
rs1800796 and rs1800795 [34].The G allele of 1L-6-174G/C
was discovered to be more prevalent than the C allele in
both the sick group (87%) and the control group (90%) by
[27].However, [28]. investigation revealed that the G allele
(68.6%) was the most often found allele.

The current results recorded a high significant result
(P=0.0007) of the rs1800871 (A>G) SNP of the IL-10 gene
and COVID. By suppressing the inflammatory response, IL-
10 can potentially mitigate the damage caused by
exaggerated immune reactions [35].

The results of this study documented a high significant
relation between IL-10 with rs1800871 (A>G SNP) and the
developing of COVID-19 disease in two groups of COVID-
19 patients and healthy Iragi people.

IL-10 gene, found on the locus 1g31-32, is very
polymorphic. Several SNP and microsatellites have been
identified throughout this gene. These polymorphisms alter
the expression and function of the IL-10 molecule and thus
influence the immune response. Single nucleotide
polymorphisms in the promoter at positions -2849, -1082, -
819, -592, -276, and -108, and ATA haplotype of three
polymorphisms at -276, -147, and -108 have been found to
affect 1L-10 production [36], [33].Patients who get severely
or critically unwell after contracting COVID-19 had higher
concentrations of the inflammatory cytokine IL-10 [38]
[37].As an anti-inflammatory cytokine, this cytokine was
essential to the immunological response against COVID-19.
It also assisted in immune system regulation avoiding of
exaggerated inflammation [39].

Similarity, the allele frequency of IL-10, rs1800871 SNP
among COVID 19 patients and control was statistically
significant (p. value 0.002), and there was high significant
association (P. value: 0.0007) between the expected and
observed genotype for rs1800871 SNP.

The frequency of IL-10 polymorphisms in different
populations; also, the allele and genotype frequencies of IL-
10 polymorphisms vary considerably between populations.
Studies of different populations show that some
polymorphisms are rare in some ethnic groups but common
in others. For example, the -627 and -572 polymorphisms
are rarer in Caucasians than Asians. This variation in the
frequency of polymorphisms between different populations
may contribute to different disease susceptibilities and
severity in these populations by altering their IL-10 immune
response, [39,40].

It aids in maintaining the proper ratio of pro-to anti-
inflammatory reactions, which is crucial for preventing the
immunological dysregulation present in severe COVID-19
instances. Severe COVID-19 patients frequently have much
lower levels of IL-10; this insufficient IL-10 production may
be a factor in the severe cases' heightened inflammatory
response [35], [42].

There are five exons and four introns in the IL-10
gene,and It can be found on chromosome 1 (1931-g32).



Single-nucleotide polymorphisms are the most prevalent
type of genetic variation (SNP). Several disorders have been
thoroughly investigated in relation to three SNPs in the SNP
database that are IL-10 promoters: rs1800896 (-1082A/G),
rs1800871 (-819T/C), and rs1800872 (-592A/C) [43].

Data from a study of American Caucasians found that
the -1082 G allele was significantly more frequent in
healthy controls than in patients with severe sepsis, a disease
associated with high IL-10 levels and profound immune
suppression, suggesting that the allele is protective. This is
supported by a lower frequency of the -1082 G allele in
patients with aggressive  periodontitis, a disease
characterized by bone destruction in response to bacterial
infection. Data on the -1082 A/G polymorphism from a
study of Chinese, Malay, and Indian patients with
tuberculosis and healthy controls was also consistent with a
protective effect of the G allele, with lower frequency of the
G allele in patients with more active disease, and a trend to
an inverse dose effect between the number of G alleles and
extent of disease. These studies require confirmation in
larger data set , different populations, and functional studies
to clarify allele-specific effects on IL-10 production and
disease susceptibility [44].

V. CONCLUSIONS

The current results concluded that the polymorphism
of IL-10 (rs1800871, A>G SNP) is associated with
COVID-19 infection, and this polymorphism may be used
as biomarkers to help identify those who are most likely to
experience severe COVID-19.
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