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Abstract

Introduction. Interleukin-35 (IL-35) is a currently labeled cytokine in the IL-12 family, that
plays a key duty in the suppressive function of supervisory T containers.

Purpose. To explore the effect of Interleukin-35 on cardiovascular diseases.

Materials and methods. This study was conducted in the heart center in Thi-Qar
Governorate, during the period between 15/3/2024 to 15/12/2024. The immune status
was investigated for patients with heart and vascular diseases by measuring the levels
of Interleukin-35 (IL-35) in the serum of blood using a technique Enzyme-Linked
Immunosorbent Assay (ELISA). The investigation included 75 participants: 50 patients
with heart and vascular diseases and 25 healthy subjects serving as controls.

Results. The statistical analysis showed a significant increase (P<0.05) in serum the rate
of concentration of (IL-35) in patients (21.11+£65.13 pg/ml) compared to the healthy
control group (5.53+£12.43 pg/ml) with a statistically significant difference (P=0.0001). The
findings of the study demonstrated that the IL-35 level was higher in smokers than in non-
smokers, where the IL-17 level for smokers was 15.33+77.46, while it was 13.01+43.21 for
non-smoking with no statistically significant difference.

Conclusion. The high level of cytokinesis 35 concentration has a fundamental and
influential role in the emergence and development of cardiovascular diseases.
Keywords: heart and vascular diseases, IL-35, coronary heart disease, atherosclerosis,
congestive heart failure
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Xapkap Abgenbkapum Kasum D4, Ann Haum CanmaH
MNeparornueckun Konnemk ecTeCTBEHHbIX Hayk YHuBepcuteTa Tu-Kap, Tu-Kap, Mpak

Ponb nHTepnenkmHa-35 B BOSHMKHOBEHWN 1 PA3BUTUN
cepaeyYHO-COCyaAnNCTbIX 3aboneBaHn

KOHGNUKT MHTepecoB: He 3asAB/eH.

Bknap aBTopoB: Xagxap Abgenbkapvm Kasum — KoHuenumsa, o6paboTka faHHbIX, NpoBefeHne 1CCnefoBaHnin, METOAONO-
rma, BefleHve NpoekTa, pecypcbl, NPorpamMmHoe obecneyeHne, HanMcaHVe YepPHOBOrO BapuaHTa CTaTby, pefakTMpoBaHue;
Anun Haum CanmaH — HayuyHoe pyKOBOZCTBO, KOHLeNLmMaA, 06paboTka AaHHbIX, MPOBeAeHNe NCCNeA0BaHI, METOA0SOr A, BI3ya-
NM3auma, HanvcaHne YepPHOBOTO BapraHTa CTaTby, peAaKkTMpOBaHMe.

CraTba ony6n1KoBaHa B aBTOPCKOW pefakLumi.

MopaHa: 05.12.2024

MpwuHaTa: 07.03.2025
KoHtakTbl: hajarabdelkarim.23bio1@utg.edu.iq

Pesiome

BBepeHue. VHTepnenknH-35 (IL-35) npeactaBnseT cobol UMTOKUH cemeincTea IL-12, cy-
LLeCTBEHHO BAVAIOLMI HA CYMPECCUBHYIO0 aKTUBHOCTb PEryNnATOPHbIX T-KNEeTOoK.

Lenb. N3yuntsb BnnaHwme IL-35 Ha BO3HMKHOBEHME U Pa3BUTHE CEPAEUYHO-COCYANCTbIX 3a-
60neBaHui.

Matepuanbl n metopabl. /iccnefoBaHre NPOBOAUIN B KapANONOrMYeCckoMm LieHTpe B My-
xadase Tn-Kap B nepmog c 15.03.2024 no 15.12.2024. NiccnepoBanu UMMYHHbIV CTaTyC
MaLUMEHTOB C CEPAEYHO-COCYANCTbIMU 3ab0NIeBaHMAMU NyTeM M3MepeHnsa YpoBHA IL-35
B CbIBOPOTKE KPOBU METOLOM MMMYHOCOPHEHTHOrO pepmeHTHOro aHanm3a (MOA/ELISA).
B nccnepoBaHuu npuHanu yyactme 75 yenosek: 50 nayMeHTOB C cepAevHO-COCYANCTbIMU
3aboneBaHMAMU 1 25 3[0POBbIX AOOPOBONbLEB (KOHTPONbHAA rpynna).

PesynbraTbl. CTaTCTUYECKMI aHaNU3 BbIAABUN AOCTOBEpPHOe yBennyeHne (P<0,05) KOH-
UeHTpaumm IL-35 B CbIBOPOTKE KPOBM MALMEHTOB C CEPAEYHO-COCYAMCTbIMY 3abonesa-
HUuAMA (21,114£65,13 nr/mn) No cpaBHEHWIO CO 3L0POBbIMM JOOPOBONbLAMM 13 FPYMMbl
KOHTponA (5,53+12,43 nr/mn) co CTaTUCTUYECKM 3HaUMMon pasHuuer (P=0,0001). Pesynb-
TaTbl CCNIEAOBAHMA NOKa3au, YTo YpoBeHb IL-35 Obin Bbllle Y KYPALMUX NCMbITYeMbIX, B
TO Bpems Kak ypoBeHb IL-17 y KypAwwmx coctaBun 15,33+77,46 nr/mn, a y HeKypALWnNX —
13,01£43,21 nr/mn npy OTCYTCTBUM CTaTUCTMYECKN 3HAUYMMOW Pa3HuLbI.

3aknioueHue. [10BbIWEHHbIN YPOBEHb KOHLEeHTpauun IL-35 nrpaet cywecTBeHHyo ponb
B BO3HMKHOBeHMY 1 passutum CC3.

KnioueBble cnoBa: cepaeyHo-cocygmctble 3aboneBaHus, IL-35, nwemmnyeckasa 6onesHb
CepaLa, aTepoCKsepo3, 3aCToNHaA cepfeyHas HeJoCTaTOYHOCTb

B INTRODUCTION

Cardiovascular diseases (CVDs) represent the leading cause of death on a global scale.
The 2013 Global Burden of Disease Study indicated that these diseases accounted for
approximately 30% of all fatalities worldwide. Data from the UK Healthcare Information
Centre revealed that in 2013, there were over 480,000 instances of heart failure,
1.2 million strokes, and nearly 2.3 million individuals in the UK diagnosed with coronary
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heart disease. Furthermore, the global mortality rate experienced a 12.5% increase in
2016, attributed to various factors, including the persistent rise in cardiovascular diseases.
This trend has resulted in significant economic challenges for nations, particularly those
that are impoverished or still developing, due to the associated healthcare costs and
workforce depletion. Atherosclerotic cardiovascular afflictions give reason for tens of
millions of oblivion occurring, accompanying the most due to congestive heart failure
(CHD). Heart failure atherosclerosis is ultimate common fundamental cause of CHD. Even
though atherosclerosis is exceptionally fatal, late it ruptures or corrodes, followed by loss
of consciousness from blockage in vein or artery, the risk of progress to acute heart failure
condition increases piercingly [1]. Cardiovascular diseases (CVD) encompass a variety
of disorders and abnormalities that impact the heart and blood vessels. This category
includes numerous conditions, such as atherosclerosis and coronary heart disease (CHD).
CHD specifically refers to a collection of ailments resulting from defects or injuries to the
coronary arteries, which are responsible for delivering blood to the heart muscle. Such
defects can result in the narrowing or obstruction of these arteries, potentially leading to
severe complications for the heart muscle, with the risk of fatal outcomes [2].

Interleukin-35 (IL-35) is a currently labeled cytokine in the IL-12 family, that plays a key
duty in the suppressive function of supervisory T containers (Tregs). Interleukin-35 (IL-35)
is a heterodimeric cytokine collected of Epstein-Barr virus-inferred deoxyribonucleic acid
3 (EBI3) and IL-12p35 that has recently happened proved to play various and important
duties in the carcinoma microenvironment (TME). Owing to allure immunosuppressive
action and capability to promote lump tumor and progression, IL-35 is widely
acknowledged as a key peacemaker of TME rank. Immune containers are key mediators of
various tumor-connected phenotypes, and immunosuppressive cytokines in the way that
IL-35 can advance tumor and often major in TME [3]. In 2009, Kempe et al. [4] examined
the verbalization of the IL-35 subunit EBI3 cruel atherosclerosis and allure transcriptional
regulation in vascular containers, professed allure verbalization in diseased endothelial
containers, smooth power containers and macrophages.

This is the first study to reveal the connection ‘tween IL-35 and atherosclerosis. They
further demonstrated that the different IL-35 subunit, p35, is also present in atherosclerosis
and is co-signified accompanying EBI3. The localization of EBI3 in atherosclerotic
vascular smooth influence containers suggested that local discharge of EBI3 can have
atherosclerotic and/or securing effects.

B PURPOSE OF THE STUDY

To explore the effect of Interleukin-35 on cardiovascular diseases.

B MATERIALS AND METHODS

Design of the Study

Fifty samples were collected from patients attending the heart center in Thi-Qar
Governorate who were hospitalized in the center’s halls, as well as those who were
hospitalized in the Coronary Care Unit (CCU) with cardiovascular diseases (CVD), and 25
samples from healthy people as a control group in Thi-Qar Governorate. From 15/3/2024
to 15/12/2024 for both sexes, a questionnaire was filled out to collect information about
patients and healthy people.
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Collection of Blood Samples

Tow (ml) of venous blood was drawn from all participants by using a disposable syringe,
and was transferred into a gel tube, after that, to obtain blood serum, we transferred the blood
samples to the centrifuge and ran it at 4000 r/min for 10 minutes to separate the blood serum
from the rest of its components. Then we transfer the separated blood serum to Eppendorf
tubes and store it at (-20° C) until it is used to estimate the interleukin-35 level. The Enzyme-
Linked Immunosorbent Assay (ELISA) technique was used to measure the levels of interleukin-
35in the serum of all samples. The ELISA kit is manufactured by (Fine test — China).

Principle of Assay

This kit was based on sandwich enzyme-linked immune-sorbent assay technology.
Anti-IL-35 antibody was pre-coated onto the 96-well plate. The biotin conjugated anti IL-
35 antibody was used as the detection antibody. The standards and pilot samples were
added to the wells subsequently. After incubation, unbound conjugates were removed
by wash buffer. Then, biotinylated detection antibody was added to bind with IL-35
conjugated on coated antibody. After washing off unbound conjugates, HRP-Streptavidin
was added. After a third washing, TMB substrates were added to visualize HRP enzymatic
reaction. TMB was catalyzed by HRP to produce a blue color product that turned yellow
after adding a stop solution. Read the O.D. absorbance at 450nm in a microplate reader.
The concentration of IL-35 in the sample was calculated by drawing a standard curve.The
concentration of the target substance is proportional to the OD450 value.

Statistical Analysis

The data underwent statistical analysis using SPSS, version 23.0. Data are represented
as the mean = standard deviation (SD). Comparison of a group of differences in numerical
variables was estimated by t-test Where the level of significance was measured by the
P value at a significant level (P.value <0.05).

B RESULTS

Interleukin-35

The current study showed that the level of IL-35 in patients with cardiovascular
diseases was 21.11£65.13 pg/ml and was very high compared to the control group, whose
IL-35 level was 5.53+12.43 pg/ml and with a significant difference. Statistical significance
(P=0.0001) (Table 1).

The effect of smoking on the IL-35 level

When the samples of the patients under study were distributed according to smoking
statusand IL-35 level, the findings of the study demonstrated that the IL-35 level was higher
in smokers than in non-smokers, where the IL-17 level for smokers was 15.33+77.46, while
it was 13.01+£43.21 for non-smoking with no statistically significant difference (Table 2).

Table 1
Comparison of the levels of IL-35 among two studied groups
Patients ‘ Control
Parameter t-test p-value
SD+Mean
IL-35 21.11+£65.13 ‘ 5.53+1243 4.04 <0.0001*
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Table 2
Comparison of the effect of smoking on the L-35 level among studied groups
Non-smoking Smoking patients
Parameter patients (N=18) (N=32) t-test p-value
SDxMean
IL-35 13.01+43.21 ‘ 15.33+£77.46 -1.84 0.034*

B DISCUSSION

IL-35 is an anti-inflammatory cytokine and a member of IL-12 family. It is a heterodimer
composed of p35 (IL-12A) and EBI3 subunits [5]. IL-35 cytokine has been associated with
the development of several inflammatory diseases. In fact, the study on this molecule
points out its probable protective role against atherosclerosis [6].

Some studies in Thi-Qar Governorate, such as (Thamer, 2023), indicated an effective
role for inflammatory cytokines in the development of cardiovascular diseases [7].
The current study also agrees with Attia and Salman [8], which indicated that the role
for inflammation, immunity, and chemical compounds of the immune system, such as
chemokines, in the emergence and development of cardiovascular diseases. The current
result indicates a significant elevation of IL-35 levels in patients with cardiovascular
disease compared to a control group. These findings align with several contemporary
studies that endorse the role of IL-35 as a potential biomarker and therapeutic target in
cardiovascular pathology. Su et al. [9] shown that IL-35 is synthesized by regulatory T cells
and is essential in regulating inflammatory responses, which are critical in the progression
of atherosclerosis and other cardiovascular diseases. A study conducted by Oflar et al. [10]
revealed thatincreased IL-35 levels correlated with enhanced clinical outcomes in patients
with coronary artery disease, indicating a preventive function against inflammation and
plague development. Moreover, IL-35 has been associated with the suppression of pro-
inflammatory cytokines, potentially diminishing the likelihood of cardiovascular events
[11]. A further study indicated that IL-35 may augment the stability of atherosclerotic
plaques, which is essential for averting acute cardiovascular incidents, as described by
Huang et al. [12]. A study by Lin et al. [13] found that elevated IL-35 levels correspond with
reduced occurrences of major adverse cardiovascular events, validating the hypothesis
that IL-35 may function as a protective factor in cardiovascular disease. The research by
Ye et al. [14] indicated that although IL-35 may seem beneficial initially, its sustained rise
could result in immunological dysregulation and worsen atherosclerosis. This viewpoint is
corroborated by evidence indicating that persistent inflammation, marked by heightened
IL-35 levels, may lead to plaque instability and augmented cardiovascular risk [15]. A
study by Zhu et al. [16] found no significant difference in IL-35 levels between patients
with cardiovascular illnesses and healthy controls, suggesting that IL-35 may not serve
as a viable biomarker for assessing cardiovascular risk. Moreover, the function of IL-35
in facilitating Treg development may induce an imbalance in immunological responses,
potentially causing detrimental effects in chronic inflammatory disorders; IL-35 levels may
fluctuate considerably based on the disease context and stage [17].

The study indicates a significant increase in IL-35 levels in smokers with cardiovascular
disease compared to non-smokers. Taskaldiran et al. [18] demonstrated that smoking
induces a chronic inflammatory state, resulting in elevated levels of various cytokines,
including IL-35. The research conducted by Pan et al. [19] indicated that smokers
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displayed elevated levels of pro-inflammatory cytokines, implying that smoking
intensifies inflammatory responses, which may result in heightened IL-35 production as a
compensatory method to mitigate inflammation. Furthermore, Oflar et al. [10] discovered
that IL-35 levels were markedly increased in patients with chronic inflammatory
disorders, including cardiovascular disease, suggesting a possible involvement of IL-35
in the pathophysiology of smoking-associated cardiovascular problems. Conversely,
the research of Sun [20] indicates that although IL-35 may initially seem to alleviate
inflammation, its sustained rise in smokers could lead to immunological dysregulation
and worse cardiovascular outcomes. A study by Yuvashri et al. [21] found no significant
difference in IL-35 levels between smokers and non-smokers, suggesting that variables
other than smoking status may affect IL-35 production. This inconsistency underscores
the intricacy of IL-35s function in cardiovascular disease and indicates that additional
research is necessary to elucidate its effects in smokers.

B CONCLUSION
The high level of cytokinesis 35 concentration has a fundamental and influential role
in the emergence and development of cardiovascular diseases.
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