(cc) DA

Copyright © The Author(s)
Vol.7, No. 1, March 2026
e-1SSN: 2774-4892

Medical Science Journal
for Advance Research

Cytokine Profile Alterations in Celiac Disease: Evaluation of

IL-12, IL-6, and IL-4

Murtada Wafi Beden

Medical Laboratory Department, Nasiriyah Technical Institute, Southern Technical University,
Basra, Irag.
Corresponding Author Email:* murtada.beden@stu.edu.ig

ABSTRACT

Background: Dietary gluten can cause celiac disease (CD), in those who are genetically predisposed.
Celiac disease, which is an immune-mediated chronic enteropathy. Intestinal inflammation and
disrupted cytokine production are hallmarks of the disease's intricate immune mechanisms. This study
considered serum levels of interleukins (12,6, and 4) in order to evaluate the cytokine report of people
with celiac disease. Methodology: Thirty-five celiac disease patients were included in an
observational/ cross-sectional study. The study was conducted between September 2024 and July
2025, at Al Nasiriyah general hospitals and the private clinics of the digestive system in ThiQar
province. Demographic information were collected, including age, sex, history of immune-mediated
disorders, and familial history. Cytokine levels were examined using enzyme immunosorbent assay (
Fine Test) ELISA kits. Results: Participants' average age was 18.68 + 4.08 years, and 57.1% of them
were female. For IL-12, IL-6, and IL-4, the mean serum concentrations were 8.03 + 3.55 pg/mL,
15.36 +5.91 pg/mL, and 3.85 + 2.09 pg/mL, respectively. While IL-12 suggested Th1 immune pathway
activation, elevated IL-6 levels suggested a strong inflammatory response. Th2-mediated anti-
inflammatory activity was limited, as evidenced by the relatively lower levels of IL-4. Conclusion:
These results lend credence to the idea that a Thl-dominant immune response with potent
inflammatory signaling is the primary cause of celiac disease. Therefore, cytokine profiling may help
monitor disease activity and help understand the immunopathogenesis of diseases.
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INTRODUCTION mainly linked to the expression of HLA-DQ?2
Celiac disease (CD) is an immunological and HLA-DQ8 haplotypes[3].Upon ingestion
disorder that portrayed as a chronic of gluten, specific  peptides  resist

gastrointestinal digestion and interact with the
intestinal mucosa. The peptides are then
deamidated by transglutaminase within the

inflammation of the small intestine resulting
from intolerance to gluten proteins found in
barley, wheat, and rye [1]. It’s affect around

1% of the world population .Celiac disease can
present with a range of gastrointestinal
manifestations, and extraintestinal ones as
well. [2]. The progression of celiac disease
involves both  environmental exposure to
gluten peptides and genetic predisposition,

body’s tissue, thus , increasing their antigen-
presenting cells affinity[4]. This process leads
to activation of CD4+ T lymphocytes and the
subsequent release of pro-inflammatory
cytokines, which contribute to mucosal
damage and villous atrophy[5].Cytokines play
a fundamental role in the immunopathogenesis
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of celiac disease. IL-12 is a key cytokine
involved in the differentiation of naive T cells
into Thl cells, promoting cell-mediated
responses and th production and relase of
interferon-gamma(lFN-x) [6]. IL-6 is also
contributes to inflammation and immune
regulation, as multifunctional and pro-
inflammatory cytokine[7]. On other hand ,
interleukin-4 (IL-4) is primarily associated
with Th2 responses and plays a role in humoral
immunity and anti-inflammatory regulation
[8].1t is thought that the imbalance between
anti-inflammatory  and  pro-inflammatory
cytokines is a factor that leads to the damage
of the intestines in case of celiac disease[9-10].
Understanding cytokine patterns in patients
with CD may therefore provide insights into
disease mechanisms and potential biomarkers
for diagnosis and disease monitoring. This
study aimed to evaluate the levels of IL-12,
IL-6, and IL-4 in celiac disease patients and to
analyze their potential role in the
immunopathogenesis of the disease.

MATERIALS AND METHODS
Study Population

Between September 2024 and July 2025
Samples were collected from 35 patients who
were previously diagnosed with CD based on
clinical evaluation and laboratory findings, at
Al Nasiriyah general hospitals and the private
clinics of the digestive system in ThiQar
province . The majority of the recruited
participants were between the age of 12 to 30
years old . All participants were agreed to
participate in this study.
Data Collection

All relevant demographical data were
obtained from all participants including the
age, sex, familial history of immunological
diseases. Blood samples were collected and
serum was obtained by centrifugation. Serum
samples then kept in -18 C° till analyzed using
ELISA technique.
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Cytokine Measurement

Serum levels for IL=12, IL-6 and IL-4
estimated wusing Enzyme immunosorbent
assay(ELISA) techniques. All cytokines were
measured using (Fine Test)® ELISA kit . The
Cytokine levels were expressed in pg/mL.

Statistical Analysis

The units of measurement for cytokine
concentrations were pg/mL. Python was used
for statistical analysis (Pandas and SciPy
libraries). The association between age and
cytokine levels was evaluated using Pearson
correlation, and means between sexes were
compared using independent t-tests. Results
with  p< 0.05 considered as statistically
significant. Descriptive statistical techniques
were used to assess the data. Frequencies and
percentages is used to represent categorical
data, whilst mean + standard deviation (SD)
was used to express the continuous variables.
The study population's cytokine distribution
patterns were the main focus of the statistical
examination.
Research Ethics: All participants gave a
formal consent to participate

RESULTS

The study comprised 35 patients in total.
They ranged from 12 to 30 years in age .The
average age was 18.68 + 4.08 years. Twenty
females (57.1%) and fifteen males (42.9%)
made up the study population.The
predominance of females in the present study
are in line with previous results that shows
celiac disease is more prevalent in females.

Cytokine Levels

The tested cytokines showed inconsistency
among the population under study, with no
significant differences between the sexes,
according to the analysis (Table 1).
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Table 1: Cytokine levels according to sex.

Cytokine Mean + SD t-test
Females Males p-value
IL-12 8.21+2.8 7.81+4.46 0.752
IL-6 13.77x4.44 17.5+6.94 0.064
IL -4 3.92 +2.08 3.78+2.17 0.849
Levels of IL-6, however, showed a the highest average concentration, indicating a

discernible trend. Males showed a higher
levels of IL-6 with Mean value of (17.50
pg/mL) , on the other hand females showed
somewhat lower levels with mean value of
(13.77 pg/mL). The result (p=0.064) suggests
a biological trend that merits additional
research with a larger sample size, even though
it did not meet the stringent p < 0.05 threshold.
Among the evaluated cytokines, IL-6 showed

strong inflammatory component in CD
patients. IL-12 levels were moderately
elevated, suggesting activation of Thl-

mediated immune responses, that are known
to play a vital task in the pathogenesis of CD.
In contrast, IL-4 levels were relatively lower,
reflecting limited activation of Th2 immune
pathways (Figure 1).
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Figure 1: Cytokines levels distributed according sex.
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The analysis showed no significant changes
in cytokine levels across CD patients of
different ages. Because this cohort consists

primarily of young people, it is likely that the
immune response remains stable during that
age range 18.69 £4.09 years (Figure 2).

Frequency
B

125 5.0 17.5

20.0

Age

225 25.0 275 30.0

Figure 2: Age range distributions of patients with CD.

The data indicated that age has a negligible
to weak correlation with the level of cytokines(
r <0.19) in all cytokines (Figure 3).Whereas
,correlation analysis resulted in the unforeseen
and robust relations of measured cytokines,
especially between IL-12 and IL-4 and also
between IL-6 and IL-4. These data challenge

the usual concept of rigid immunological
polarization, which indicates a more
incorporated immune response in such group
of patients. 1L-4 correlated positively with IL-
12 (r = 0.56 , p <0.01), and positive moderate
correlation with 1L-6 (r= 0.53, p < 0.01).
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Figure 3: Correlation matrix of the age of the patients and cytokine levels.

The medical history data showed no obvious
relation linked to the familial history of
autoimmune or any immunological disease and
contracting celiac disease, as only one person
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in this study had 3™ degree relative who had
rheumatoid arthritis.
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DISCUSSION

The celiac disease is characterized by
immune-mediated destruction of the intestinal
mucosa due to exposure to gluten [12].
Cytokines are important regulators of the
complex interplay between innate and adaptive
immune responses in the disease [13]. The
level of IL-6 was high in the present study in
comparison with other cytokines. The IL-6,
which is an essential mediator of the
inflammatory responses, has been associated
with intestinal inflammation, epithelial barrier
disruption, and activation of immune cells
[14]. The high level of IL-6 in patients with
celiac disease confirms the fact that the
cytokine is active in the progression of the
disease and damage of the mucosa[15].Higher
levels of IL-12 was seen in the tested
population . By encouraging naive T cells to
differentiate into Thl cells, IL-12 plays a
critical role in the immune system. Interferon-
gamma, which stimulates cellular immune
responses, is produced by these Thl cells. The
elevated IL-12 levels found in this study are
consistent with the established existence of a
Thl-dominant immune response in celiac
disease patients[16].In contrast, 1L-4 levels
were relatively lower compared with IL-6 and
IL-12. IL-4 is typically associated with Th2
immune responses and anti-inflammatory
activity [17].

The reduced IL-4 levels observed in this
study may indicate an imbalance between pro-
inflammatory and anti-inflammatory cytokines
in celiac disease patients .The findings
indicated that IL-12 and IL-4 had a somewhat
positive correlation. Since IL-4 is the hallmark
of the Th2 ‘antibody-mediated’ response and
IL-12 is the main driver of the Thl ‘cell-
mediated” response, this discovery has
biological significance.These two pathways
are frequently referred to as mutually
antagonistic ‘’cross-inhibition’” in classical
immunology[18]. Nonetheless, the moderately
positive correlation found here indicates that

Copyright © The Author(s)

the immune system is not "polarized” toward
one extreme in this cohort of young adults in
good health. Rather, both arms of the adaptive
immune system are activated simultaneously.
This "balanced" elevation implies that the body
simultaneously scales its humoral ‘antibody’
regulatory capacity to maintain systemic
equilibrium as cellular defense capacity rises
[19].

IL-6 and IL-4 were found to have a similar
moderately positive correlation. A
compensatory feedback loop is most likely
represented by this relationship. Early-stage
inflammation ~ or  physiological  stress
frequently result in the release of IL-6. The
concurrent increase in IL-4 points to a strong
homeostatic mechanism in which the body
initiates anti-inflammatory signaling to reduce
or control the pro-inflammatory effects of IL-
6, preventing tissue damage and maintaining
control over the inflammatory response. 1L-6
and IL-12 independence (r
=0.01).Interestingly, despite both being
classified as pro-inflammatory [20], there was
no correlation found between IL-12 and IL-6.
This implies that there are entirely different
pathways governing their production in this
group of people. The IL-6 levels can be more
representative of the overall metabolic activity
in the body but the IL-12 levels must be
representative of the baseline condition of the
dendritic cells and macrophage activity in
relation to T-cell priming [20-22]. The same
pattern of cytokines has been reported in
earlier studies on immune reactions in gluten-
sensitive enteropathy and microbiota of the gut
[23-26]. It is hard to establish definite causality
due to the absence of a healthy control group
and the relatively low sample size. Further
studies that include larger groups of cohorts
and controls would provide a more in-depth
understanding of the dynamics of cytokines in
celiac disease.
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CONCLUSION

The coordinated immune regulation
network of the study population is very high as
it is indicated by the positive correlation
between IL-12/IL-4 and the IL-6/1L-4 which is
significant. These cytokines appear to oscillate
in sync showing dynamic homeostasis, as
opposed to the antagonistic relationship that is
often seen in chronic disease conditions. The
co-regulation of the immune system is a
feature of a robust and healthy immune system
in young adults that ensures that the pro-
inflammatory responses are accompanied by
anti-inflammatory counter-regulatory
responses.
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