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IL10 IS DOWNREGULATED IN THE CARDIOVASCULAR
DISEASES PATIENTS, INDEPENDENT OF ANGIOGRAPHY
IL10 and interferongamma (IFNγ) are the important anti and proinflammatory cytokines, respectively, which may
participate in the cardiovascular disease pathogenesis. Additionally, environmental factors, such as the Xray, can
modulate cytokine expression. Due to the fact that Xray is used during angiography, hence, angiography may alter
expression of the cytokines.
Objective. Accordingly, this project was aimed to assess IL10 and IFNγ serum levels within cardiovascular patients
(with and without vessel stenosis) versus healthy controls and also the effects of angiography on the serum levels
of the cytokines.
Material and methods. This study was performed on the 80 participants, including twenty cases in each group
(healthy controls and cardiovascular patients without vessel stenosis, stenosis of 1 vessel and stenosis of more than
1 vessel) to evaluate IL10 and IFNγ serum levels using ELISA technique. The IL10 and IFNγ serum levels also
compared within group 2, 3 and 4 before and after angiography to explore the effects of the technique on the IL10
and IFNγ serum levels.
Results. IL10, but not IFNγ, serum levels were higher in the healthy controls than all cardiovascular patients.
IL10 and IFNγ serum levels were not altered after angiography and also were not differ in the smoker versus non
smoker and opium consuming versus nonopium consuming participants.
Conclusion. Due to the results it may be concluded that IL10 can be considered as a plausible inhibitor of cardio
vascular diseases independent of angiography duration and Xray, however, IFNγ has no effects in the Iranian
patients suffering from cardiovascular diseases.
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INTRODUCTION
IL10 and interferongamma (IFNγ) are the anti and
proinflammatory cytokines, respectively, which play
several roles in the physiological, immunological and
cardiovascular diseases [1, 2]. IL10 is produced by
several immune cells, including T regulatory cells,
macrophages and Th2 cells [3], while, IFNγ is secret
ed by T helper 1 (Th1) and natural killer (NK) cells.
IL10 not only is an antiinflammatory molecule, but
also plays as an angiogenesis factor [4]. However, IFNγ
has the contrast functions and is either a proinflam
matory or angiostasis molecule [5]. Thus, their roles in
the pathogenesis of acute coronary syndrome (ACS)
are plausible.
Additionally, it has been reported that the envi
ronmental factors play critical roles in the regula
tion of immune cells functions, including cytokine
production [6]. Xray, as an environmental factor, is
a main factor to alter immune responses [7].
Therefore, the techniques, that are based on the
using of Xray, such as angiography, may be associ
ated with altered immune cell functions. Due to the
fact that angiography is a main technique for diag
nosis of vessel stenosis [8], hence, several patients
who have ACS containing unstable angina may be at
risk of immune cell altered functions after angiogra
phy.
Thus, the main aims of this project were to explore
the IL10 and IFNγ serum levels in the healthy con
trols and compare it with the patients who had ACS
and also evaluate the effects of angiography on the IL
10 and IFNγ serum levels in the patients.
MATERIAL AND METHODS

The expert cardiologists entered the patients in the
study based on the existence of ACS containing unsta
ble angina, nonST elevation myocardial infarction
(NSTEMI), and ST elevation myocardial infarction
(STEMI), and also patient who had typical chest pain
with positive exercise stress test (EST). Accordingly,
the patients, but not controls, who had the criteria for
angiography were underwent angiography by the
expert MD cardiologists. After local anesthesia, the
selective coronary angiography was done from right
femoral artery using 6 French sheaths percutaneously
and Judkins left and right catheters. During angiogra
phy, the contrast media (visipaque) was injected into
both left and right coronary arteries. The angiography
was done at standard views. The number of stenotic
vessels and severity of the stenosis was determined by
the expert cardiologist based on the comparison with
normal vessels.
The blood samples were collected in the nonpre
treated coagulant agent’s tubes from the patients,
before and 3 hours after angiography, to collect
serums. Due to the fact that the controls had not
angiography criteria, one sample was obtained from
them, immediately after entrance to the project.
Rafsanjan University of Medical Sciences Ethical
Committee confirmed the investigation protocol
(code: RUMS.REC.1397.123), after that the consent
forms were filled out by the participants.
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RESULTS
IL10 serum levels in the groups 1, 2, 3 and 4 before
angiography were 15.4100 (14.0000–17.1900), 14.5130
(11.4365–19.5200), 12.0000 (7.4675–14.2680) and
12.1285 (6.7643–17.6438), respectively. As it is illus
trated in the figure 1, the IL10 serum levels were signif
icantly decreased (p = 0.035) in all patients (group 2, 3
and 4) when compared to healthy controls (group 1).
The figure also demonstrated that there were not signif
icant differences between before and after angiography
regarding IL10 serum levels in the group 2 (p= 0.263),
3 (p = 0.289) and 4 (p = 0.313).
Figure 1 also demonstrated that not only IFNγ
serum levels were not changed among the groups (p =
0.907), but also angiography had no significant effects
on the IFNγ serum levels in the groups 2 (p = 0.089),
3 (p = 0.999) and 4 (p = 0.411).

Data collections revealed that the Entrance Surface
Dose to chest region and heart in the group 2, 3 and 4
were equally to (222.92 ± 35.15), (411.13 ± 62.43) and
(678.10 ± 150.51) mGy, respectively.
In parallel with the results, Spearman correlation
test showed that there were not significant differences
between the IL10 and IFNγ serum levels and the
variables, including age, angiography duration, Xray
doses and also the percent of vessel stenosis. Table 1
illustrates the details of the analysis.
Figure 2 revealed that smoking did not change IL10
and IFNγ serum levels in the group 1 (p = 0.352 and
p = 0.423, respectively), 2 (p = 0.263 and p = 0.758,
respectively), 3 (p = 0.688 and p= 0.546, respectively)
and 4 (p = 0.494 and p = 0.524, respectively). Opium
addiction also did not change the serum levels of IL10
and IFNγ in the groups (Fig. 3).

*p = 0.035

Cytokine assay

IL10 and IFNγ serum levels were checked using the
appropriate kits from Karmania Pars Gene Company,
Kerman, Iran, and based on the manufacture guide
lines.

Subjects
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Statistical analysis

The data normality distribution was checked by One
Sample KolmogorovSmirnov test under SPSS version
16 and accordingly, the nonparametric tests were used
to analyze the raw data. Likely, IL10 and IFNγ
serum levels between the groups were compared using
KruskalWallis H and in the smoking and opium con
suming versus nonsmoking and opium nonconsum
ing, respectively, were calculated using MannWhitney
U tests. IL10 and IFNγ serum levels correlations
with other variables, such as Xray doses, duration of
angiography and age were evaluated by Spearman
Correlation test. IL10 and IFNγ serum levels before
and after angiography was compared by TwoRelated
Samples test. The p value Ј 0.05 was considered signif
icant.

Figure 1. IL10 and IFNγ serum levels before and after angiography and also among the groups, including
controls

Table 1
IL10 and IFNγ serum level correlations with Xray dose, age, angiography duration, and obstruct percent
IL10
IFNγ IL10
IFNγ
IL10
IFNγ
IL10
IFNγ
Group 1 Group 1 Group 2 Group 2 Group 3 Group 3 Group 4 Group 4

Spearman’s rho

IL10 and IFNγ serum levels were evaluated in the 80
participants who were divided to the four groups
(group 1: healthy controls; group 2, 3 and 4: patients
with no, 1 and more than 1 vessel stenosis, respective
ly). The groups were similar regarding gender, age,
diabetes, alcohol drinking, smoking, drugs, and
opium. Accordingly, participants in the group 1, 2, 3
and 4 had (57.84 ± 1.87), (57.90 ± 2.35), (59.09 ±
1.70) and (60.52 ± 2.31) years old, respectively. The
frequencies of male and female participated in this
study were 60 and 20 cases, respectively. However, 14,
17, 13 and 16 in the groups 1, 2, 3 and 4 were male,
while female were 6, 3, 7 and 4, respectively. However,
the participants who had autoimmune, allergies,
infectious and kidney diseases were excluded from the
project.

Age

Correlation Coefficient
P value

0.012
0.960

0.185
0.448

0.198
0.402

0.285
0.223

0.293
0.198

0.321
0.156

0.060
0.818

0.181
0.487

Angiography duration

Correlation Coefficient
P value







0.177
0.456

0.269
0.251

0.205
0.385

0.024
0.919

0.328
0.170

0.008
0.974

Xray dose

Correlation Coefficient
P value







0.066
0.782

0.067
0.779

0.178
0.440

0.002
0.993

0.298
0.215

0.358
0.132

Obstruct percent

Correlation Coefficient
P value













0.325
0.237

0.037
0.896

0.233
0.384

0.224
0.405
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Figure 2. IL10 and IFNγ serum levels in the smoking/nonsmoking participants

Figure 3. IL10 and IFNγ serum levels in the opium/nonopium consuming participants
DISCUSSION
Cardiovascular diseases are the main common preva
lent disorders worldwide [9]. The main factors which
are associated with increased risks of the diseases may
be targeted as the future treatment strategies. This
investigation revealed that IL10 serum levels were
significantly higher in the healthy controls compared
to the patients, independent of the vessel stenosis,
angiography duration and Xray doses. IL10 is an
important antiinflammatory molecule which plays
several roles, including suppression of proinflamma
tory molecule expression, downregulation of major
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histocompatibility complex (MHC) molecules and
also inhibits angiogenesis [10]. The results of the cur
rent study showed that IL10 serum levels were sig
nificantly decreased in the patients when compared
to controls independent of vessels stenosis. Due to
the results, IL10 may be considered as an important
factor, which its production is decreased during car
diovascular diseases and it may be proposed that its
concentration may be considered as a diagnostic cri
teria in predicting of the ACS. Additionally, the
results demonstrated that angiography and its related
variable factors such as Xray had no effects on the
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IL10 production and it may confirm the safety of the
angiography protocol. In parallel with our results it
has been reported that number and functions of T
regulatory cells decreased in the atherosclerotic
patients [11]. T regulatory cells are the main source
of IL10 [10], hence, due to our results, it appears
that downregulation of IL10 may be related to the
decreased umber and functions of T regulatory cells
in the patients. Additionally, the roles played by
micro RNA (miR)19a on the downregulation of
IL10 has been reported by and colleagues [12]. Mir
19a is a main molecule to induce vascular inflamma
tion and foam cell generation in the atherosclerosis
[13]. Thus, it appears that epigenetic factors also are
the main factor for downregulation of IL10 in the
patients. It has been demonstrated that smoking and
opium consuming are two important risk factors for
the cardiovascular diseases [14]. Our results demon
strated that the risk factors are unable to change the
IL10 serum levels and it may be related to the low
number of smoker and opium consumers in our eval
uated patients and it needs to be explored using large
sample size population.
Although several investigations have been reported
that IFNγ, as Th1 marker, is a potential risk factor for
atherosclerosis and other cardiovascular disease relat
ed complications [1, 2], our results demonstrated that
not only it did not differ among the groups, but also
angiography and its related variables such as Xray doses
did not change its serum levels. Interestingly, smoking
and opium consuming also did not alter IFNγ serum
levels among the participants. Thus, it seems that
IFNγ may not participate in the pathogenesis of car
diovascular diseases in the Iranian population.
Interestingly, it has been reported that IL10 has
antagonist effects to IFNγ , and due to the results up
regulation of IL10 in the controls were not associated
with decreased serum levels of IFNγ in the controls.
Therefore, it appears that other cytokines, including
pro and antiinflammatory cytokines, significantly
participate in the pathogenesis of cardiovascular dis
eases and it relates to the network functions of the
cytokines [15]. Thus, it is worthy to evaluate other pro
and antiinflammatory cytokines in the patients and
the effects of the angiography on the expression of the
molecules.
Collectively, it appears that IL10, but not IFNγ
can be considered as a factor involved in the pathogen
esis of cardiovascular diseases and its declination can
be associated with inflammatory responses in the dis
eases.
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