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Abstract

Chickenpox is a common childhood disease that usually confers lifelong
immunity. Although chickenpox is usually not very serious, it is still a
burden on the health care system. Chickenpox is uncommon in adults,
and when it occurs, adolescents and adults may experience
related-complications. IL-10 in infectious diseases interferes with both
innate and adaptive protective immunity and contributes to the
persistence of bacteria and viruses. Individual variations in IL-10 levels
are thought to result primarily from polymorphisms in the gene
encoding IL-10. Understanding the role of cytokines in many diseases
allows, on the one hand, to choose a more specific treatment for each
patient and on the other hand, to predict the likelihood of developing
a disease or the severity of its course. ELISA was used to detect IgM as
well as to measure IL-10 levels. Tetra-ARMS-PCR was used to determine
the polymorphism of IL-10 gene A/G (rs1800896). The mean level of
IL-10in serum of chickenpox patients was significantly higher compared
to subjects in the healthy control group. Serum levels of IL-10 were also
lower in patients with mutant genotype (GG) compared to other
genotypes, but the difference was not significant.
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INTRODUCTION

Varicella-zoster virus (VZV) is a human-only neuropathic
DNA alpha-herpesvirus thatinfects more than 95% of the
world’s population. VZV is highly contagious and
infectious and acts as a causative agent for two clinically
distinct diseases: chickenpox and herpes zoster (HZ).
Chickenpox is a common childhood disease, that usually
confers lifetime immunity Wutzler™ Saihood™ Shaalan
and Ali" Shah™. This primary VZV infection is mild,
self-limiting infection defined by an exanthematous
vesicular rash and systemic symptoms. Gdmez-
Gutiérrez™ Srikanth!® Chickenpox can be transmitted via
airborne droplets, as well as through direct contact with
skin. Ishaq”™ Although chickenpox typically not very
serious, it can cause severe issues, according to World
Health Organization (WHO), there are about 140 million
cases of chickenpox worldwide annually and an
estimated 4,200,000 hospitalizations due to chickenpox-
related complications and 4200 chickenpox-related
deaths occur each year worldwide. Lang® Shah®
Chickenpox is not very common in adults, but when it
does occur, adolescent and adult patients may
experience serious complications such as encephalitis,
pneumonia and even death-especially if it is their first
infection. Wang® The immunopathogenesis of
chickenpox is significantly influenced by cytokines and
their levels in the bloodstream of patients. Leung™
Cytokines are crucial components of host defense and
are involved in triggering an early immune defense
against pathogensthatinvade the host, including viruses.
Rahman and McFadden™ IL-10 in infectious diseases
interferes with both innate and adaptive protective
immunity and contributes to the persistence of bacteria
and viruses. Conversely, it prevents the development
of immunopathological problems that arise from an
exacerbated immune response. As a result, both IL-10
overproduction and deficiency may be responsible for
various pathological conditions: whereas low levels of
IL-10 may lead to anincrease in inflammatory responses,
overproduction may increase susceptibility to infections.
Individual variations in IL-10 levels are thought to be
primarily caused by polymorphisms in the promoter
region of the IL-10 gene and between 50 and 70 percent
of the reported variationsin IL-10 production are thought
to be genetic in nature. Swiatek-Koscielna™ For this
reason, much attention has been paid to the many
pathologic mechanisms that occur at the cellular and
molecular genetic levels, including the action of
cytokines, when studying the pathogenesis of various
diseases. Identifying the early stage of disease
predisposition and discovering pathologic links in both
disease onset and progression are two major goals of

studying the genes that determine the activity of
cytokines, which are regulators of inflammation.
Understanding the role of cytokines in the development
of many diseases allows, on the one hand, choosing a
specific treatment for each patient and on the other
hand, predicting the likelihood of developing a disease or
the severity of its course. Puzyryova and Safonov™
Samoylenko™ Hussein™".

MATERIALS AND METHODS

A total of 30 immunocompetent patients with
chickenpox aged between 1.5 and 25 years (15 malesand
15 females) were included in the current study. Samples
were obtained from the dermatology consultant clinicin
Al-Karama Teaching Hospital in the center of Wasit
Province, Irag, between January 2024 and December
2024. The case-control study also included 30 healthy
people as an age-and gender-matched control group. 5
ml of blood was drawn from each of the patients and
control group under sterile conditions. All specimens
collected were immediately tested for human
immunodeficiency virus (HIV) and were negative, as well
as IgM detection to confirm a clinical diagnosis before
starting work. Fresh blood specimens were divided into
two parts as follows: 3 ml in a gel tube and 2 ml in an
EDTA tube. The gel tube was centrifuged for 20 minutes
at 3000 rpm and then the serum was separated in an
Eppendorf tube. EDTA and Eppendorf tubes were stored
at-20 °C. ELISA was used to detect IgM as well as to
measure IL-10 levels, and Tetra-ARMS-PCR was used to
determine the polymorphism of IL-10 gene A/G
(rs1800896).

Table 1: T-ARMS-PCR Primers for Determine the Polymorphism of IL-10 Gene A/G
(rs1800896) with their Sequence and Amplicon size
T-ARMS-PCR Primer

Sequence (5'-3') Product size

Mutant type

Forward inner primer (G allele) CAACACTACTAAGGCTTCTTTGGTAG 200bp
Wild type

Reverse inner primer (A allele) CCTCTTACCTATCCCTACTTCCACT 283bp
Forward outer primer GTTACAGTCTAAACTGGAATGGCA 432bp

Reverse outer primer ACCTTGGATTAAATTGGCCTTAG

Ethical Consideration: The current study was approved
by the Institutional Review Board (I.R.B.) of the College of
Medicine/University of AL-Qadisiyah as well as by Wasit
Health Directorate.

RESULTS AND DISCUSSION

I.IL-10 Level: The findings of comparing the levels of IL-10
in chickenpox patients and subjects of the healthy
control group are shown in Table-2 and Fig.-1.
Chickenpox patients had a mean IL-10 level of
311.32+48.89, while subjects of the healthy control
group had a mean level of 175.04+16.38. Chickenpox
patients had a significantly higher mean level than
subjects in the healthy control group (P=0.001).
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Table 2: IL-10 Level in Patients with Chickenpox and Control Group

Parameters Patients group n = 30 Control group n =30 P-value
IL-10 level

Meanz SD 311.32 +48.89 175.04 + 16.38 0.001
Range 71.38-1015.22 71.37-364.97 ts

n: Number of Cases., SD: Standard Deviation., T: Independent Samples t-test., S:

Significant at P=0.05.
350.00 311.32

300.00
250.00
200.00
150.00
100.00
50.00
0.00 —— :

Chickenpox patients

175.04

Interleukin-10 levels

Healthy control

Fig. 1: Mean of IL-10 Level in Patients and Control Group

In order to fight infection and reduce adverse effects on
the host, the immune system evolved. A number of
regulatory mechanisms are established to maintain the
delicate balance between a robustimmune response and
the onset of tissue pathology. One such mechanismis an
anti-inflammatory response, of which IL-10 is the model
being studied. Saraiva™ After recognizing pathogen
patterns during acute infections, DCs produce
proinflammatory signals. Parallel to this, inflammation is
further increased by NK cells that are triggered by
proinflammatory signals and/or recognize patterns of
pathogens. DC caninduce antiviral T cell responses in this
proinflammatory environment, which eradicates the
virus. To balance inflammation, DC, NK and T cell
activation also produce the immunoregulatory cytokine
IL-10, which helps to regulate inflammation. IL-10
expression regulates immunopathology and if the
pathogen is eradicated, results in the resolution of
inflammation and T cell responses. Aliberti™” Rojas™
Bakiri and Mingomataj™*® In the early stages of antiviral
innate immunity, APCs and NK cells release I1L-10, which
likely acts as a counterbalance to proinflammatory
signals and prevents tissue damage. The immune system
usually employs cytotoxic CD8+T lymphocytes (CTL),
which are armed with Th1l cells, to eradicate intracellular
invaders such as viruses. The ability of CD8+T
lymphocytes to recognize viral peptides on MHC |
molecules and destroy infected cells makes them
essential for antiviral immunity. Rojas"® Carty™
Additionally, APC-presented viral peptides on MHC-II
molecules are recognized by Thl cells. When
professional APCs are utilized as intermediates, Thl
cells provide a “license to kill" to the virus-specific CD8+T
cells., they can differentiate into effector CTLs. IL-10 has
the ability to modify this key antiviral immune
mechanism at various levels. High IL-10 levels serve as a

regulatory trigger, that starts the resolution of the acute
phase of infection, during which T cell populations that
fight virus contract. Rojas™® Tebibi® In the same
context, the result of the current study regarding the
IL-10 level was in agreement with two experimental
studies Hayward® Jenkins®®®, which showed an increase
in IL-10 level during the early phase of the cytokine
response to VZV. Also, the current result may not be far
off or contradictory to a study Zheleznikova®, which
showed an increase in IL-10 level in moderate cases of
chickenpox while the cytokine response (including IL-10)
was decreased in severe cases. However, the current
study was inconsistent with a study Prykuda'®! that
showed no difference between the levels of IL-10 in the
mild cases compared to the control group.

Detection of the Single Nucleotide Polymorphism of the
Gene Encoding IL-10 rs1800896 (-1082A/G): The
distribution of IL-10 rs1800896 (-1082A/G) was detected
by T-ARMS-PCR technique. At this locus there are three
genotypes., AA, AG and GG. The wild type homozygous
genotype was showed only A allele amplification at 283
bp product size. The mutant type homozygous genotype
was showed only G allele amplification at 200bp product
size. Whereas, the heterozygous genotype was showed
A and G alleles amplification at 283bp product size
respectively, (Fig. 2). The genotype distribution had no
deviation from Hardy-Weinberg equilibrium in all study
groups.

Fig. 2: Agarose Gel Electrophoresis Image that Showed
the T-ARMS-PCR Product Analysis of IL-10
(rs1800896) A/G Polymorphisms

Hardy Weinberg Equation was Applied to Genotypes of
IL-10 rs1800896 (-1082A/G): AA, AG and GG, the
distribution within the healthy control group and results
are shown in Table 3. The homozygous wild genotype AA
was observed in 20 out of 30 subjects of control group,
the heterozygous AG genotype was observed in 6 out of
30subjects of control group and the homozygous mutant
GG genotype was observed in 4 out of 30 subjects of
control group. The observed distribution of the healthy
control group according to the genotypes of IL-10
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rs1800896 (-1082A/G) was non-significant different from
the expected one (P=0.054).

Table 3: Hardy Weinberg Equation

Genotypes Observed Expected X2 P-value
Homozygous reference AA 20 17.6 5.845 0.054
Heterozygous AG 6 10.7 ¥
Homozygous variant GG 4 1.6 NS

¥: Chi-square test., NS: non-significant at P<0.05

Genotypic and Allelic Analysis for IL-10 rs1800896
(-1082A/G) in Patients with Chickenpox and Subjects of
the Healthy Control Group: A comparison of genotypes
and allele frequencies IL-10 rs1800896 (-1082A/G)
between patients with chickenpox and subjects of the
healthy control group is shown in Table 4. Regarding
genotyping, there was a significant difference in the
frequency distribution of genotypes between patients
with subjects of the healthy control group (P>0.05). Risk
analysis revealed that the homozygous GG genotype was
non-significant risk factor with an OR=4.54, heterozygous
AG genotype was also non-significant risk factor with an
OR 0of 2.72, which means that patients with heterozygous
GG genotype are approximately five time more liable to
develop disease in comparison with other genotypes.
Also, regarding the allele analysis, there was significant
difference between patients and the healthy control
group (P=0.004).

Table 4: Frequency of the IL-10 rs1800896 (-1082A/G) Genotypes in Patients with
Chickenpox and a Healthy Control Group
IL-10 (rs1800896) Patients group  Control group

A/G n=30 n=30 P-value OR 95% CI
Genotype frequency

GG 10 (33.3%) 4(13.3 %) 0.025S 454 129179
AG 9(30.0%) 6(20.0 %) 0.057NS  2.72 0.76-9.69
AA 11 (36.7%) 20 (66.7 %) Reference

Allele frequency

G 29 (48.3%) 14 (23.3 %) 0.004 ¥S 3.07 1.41-6.73
A 31 (51.7%) 46 (76.7%) Reference

¥: Chi-square test., S: significant at P> 0.05., NS: not significant at P>0.05.

The current study, which included chickenpox patients
who were all under the age of 25 years [Range=1.5-25
years] and experienced mild infection (no severe cases
were found during the study period), is not entirely
inconsistent with the study conducted by Krivolutskaya
and Makarov® in Russia, the only available study on this
issue, where the current findings showed that the
patients with homozygous and heterozygous variants
(GG and AG) of IL-10 rs1800896 (-1082A/G) genotypes
with OR=4.54 and 2.72, respectively, were more
susceptible to chickenpox. However, since all chickenpox
cases were mild, it means that within the limits of the
current study, no association was found between IL-10
rs1800896 (-1082A/G) genotypes and chickenpox in
terms of severity of infection. While the results of the
previously referenced study which included adults
[Range=19.9-20.2 vyears] infected with chickenpox
showed that the patients with homozygous and

heterozygous (AA and AG) of the IL-10 rs1800896
(-1082A/G) genotypes were more susceptible to
chickenpox.

Association Between IL-10 rs1800896 (-1082A/G) and
Serum IL-10 Levels in Chickenpox Patients: An
association between the genotypes of IL-10 rs1800896
(-1082A/G) and IL-10 levels in the serum of patients with
chickenpoxis shownin Table 5. The mean levels of serum
IL-10 were 301.53+18.16, 247.74+17.43 and 215.87+
13.66, in patients with AA genotype, ACgenotype and GG
genotype respectively. Obviously, the mean levels of
serum IL-10 were lower in patients with mutant
genotype (GG) in comparison with other genotypes, but
the difference was non-significant (P=0.461). The
previously referenced study Krivolutskaya and
Makarov?® was the only study that focused on
investigating the IL-10 rs1800896 (-1082A/G) in patients
with chickenpox, but did not address its association with
the IL-10 levels in the serum of the study samples.
Therefore, the current study, conducted in Wasit
province, Iraq, can be considered the first to address this
question in the context of chickenpox infection.
However, previous studies in other medical issues have
addressed the association between IL-10 rs1800896
(-1082A/G) and the level of IL-10 production. Wang™”!
Zhou™ Lauhkonen®™ Zak-Golab®”.

Table 5: Association Between IL-10 rs1800896 (-1082A/G) and Serum IL-10 Levels in
Chickenpox
IL-10 (rs1800896) A/G polymorphism

IL-10 level AA genotype AG genotype GG genotype P-value
Patients with chickenpox
Mean + SE 301.53+18.16A 247.74 £ 17.43A 215.87+ 13.66A 0.461

Range 71.38-1015.22 93.50-826.75
Different letters denote the significant differences at p<0.05
Patients

SE: Standard Error., A: one way ANOVA., NS: Not Significant at P<0.05.

102.33-614.24  ANS

CONCLUSION

Chickenpox patients had a significantly higher mean level
than subjects in the healthy control group. The mean
levels of IL-10 in serum were lower in patients carrying
mutant genotype (GG) compared to the other genotypes,
but the difference was not significant. This reveals the
role of IL-10-encoding genetic polymorphisms in the
production of IL-10, supporting the possibility that
genetic factors may influence the progression of
chickenpox in immunocompetent individuals.
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Limitation: The most noteworthy limitations of the study
were the misdiagnosis of the disease, particularly in
primary health care centers, as well as the limited
number of studies on the research question.
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