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Abstract

Background: Systemic lupus erythematosus is a systemic autoimmune
disease or autoimmune connective tissue disease in which the body’s
immune system incorrectly attacks healthy tissue. Cytokine imbalance
has been demonstrated in systemic lupus erythematosus
patients.

Objective: The aim of this study was to clarify the cytokine genetic
polymorphisms of interleukin-10, interlukin-12, and systemic lupus
erythematosus.

Patients and Methods: This study was conducted in Medical City
Hospital through the period from June 2013 until the end of October
2014. Fourty six female patients with systemic lupus erythematous were
enrolled in this study; their age range was (18-45) years and they were
compared with 44 healthy controls. About 5 ml of blood sample was
obtained from every systemic lupus erythematosus patient and control.
The separated serum was used for measurements of interleukin-10,
interleukin-12, and cytokine genetic polymorphism. Results: Interleukin-
10 and interlukin-12 showed a significant increased level in patients as
compared to the controls (P < 0.001). Genetic polymorphisms of tow
cytokine genes (interleukin-10 and interleukin-12) at 4 positions
(interleukin 10.108,, interleukin 10.s19, interleukin 1054, and interleukin 12
ngg) were determined in patients and the control.

Conclusions: It can be concluded that serum interleukin-10 and
interleukin-12 was increased in patients as compared to the control
group, so the declining its concentration would help prevention of
systemic lupus erythematosus disease.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic
systemic autoimmune disease that is connected with
involvement of various organs and mostly affects
women of childbearing age. The prevalence of SLE in
the general population is approximately one in 2000,
with a nine to one female gender bias and a two to four
fold greater prevalence in non-Caucasian compared with
Caucasian populations M. The cellular and molecular
mechanisms governing inflammation in SLE remain

uncertain; however, the etiology and pathogenesis of
SLE involve genetic, epigenetic, immunological and
environmental factors, and additionally it is
a heterogeneous disease with highly variable stagingl.
The one feature common to virtually all SLE patients is
the existence of antinuclear autoantibody, which is
considered a hallmark of the diseasel®!. More than 100
probable genetic risk factors for SLE have been well-
known through case studies, association analyses of
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multiplex families, and candidate gene case-control
studiest*®l,

Systemic lupus erythematosus has an important
genetic component, as familial aggregation studies have
shown that siblings of SLE patients have a greater
comparative risk for the disease compared with the
population as a complete €. There is, for example, a 10-
fold increase in the concordance rate of SLE in
monozygotic twins compared with dizygotic twins ['). In
addition to heredity, cytokine imbalance has been
demonstrated in SLE patients. Therefore, hereditary
polymorphisms in cytokine genes, which manipulate
gene expression and cytokine production, may have an
important impact on SLE susceptibility and severity. In
this regard, it has been found that genotype-22 of
interleukin 12 (1L12)Bpro was predominantly combined
with genotype-AA of single nucleotide polymorphisms
(SNP) in 3'UTR among SLE patients, and this
combination was suggested to raise the risk of SLE,

Numerous cytokines have been concerned in the
disease activity or organ interest in SLE. Among these,
IL-6, Interferon (IFN), B-lymphocyte stimulator (BlyS),
IL-10, IL-17 is thought to play a vital role in the creation
of the feature milieu in SLE, which promotes B-cell
survival and autoantibody production. On the other
hand, also cytokines like IL-10, IL1, TNF, IFN, are
essential in progress of the autoimmune injury in renal
and central nervous system, the most often observed
causes of death in patients with SLE [¥l. The IFN-y is
known to stimulate synthesis of IL-12 by antigen-
presenting cell (APC) (19,

The aim of this study was to clarify the cytokine
genetic polymorphisms of I1L-10, IL-12, and SLE.

PATIENTS AND METHODS

This study was conducted in the Medical City
Hospital through the period from June 2013 until the end
of October 2013. Fourty six patients were enrolled in
this study; their age range was (18-45) years and
compared with 44 healthy subjects as a control group.
They studied for their third and fourth complement (C3
and C4) Components anti-nuclear antibodies (ANAS)
and anti-double strand DNA antibodies (dsDNA). Also
IL10 and IL12 were measured in those patients and
compared with the control group. From each
participating subject five milliliters of blood was
aspirated from a suitable vein. The blood sample was
immediately divided into two aliquots. The first aliquot
(2 ml) was transferred to a sterile EDTA tube and stored
at -20°C until assayed for cytokine polymorphism
genotyping .The second aliquot (3 ml) was transferred
to a plain tube, and then it was left to clot at room
temperature (20-25°C) for 15 minutes, centrifuged at

1000 rpm for 10 minutes to separate the serum, which
was divided into aliquots (0.25 ml) in tightly closed
Eppendrof tubes, and by then they were stored at -20°C
until assayed for the serum level of cytokines.

Interleukin 10 and Interleukin 12:

The serum cytokine concentrations of SLE patients
and control subjects were measured by enzyme-linked
immunosorbent assay (ELISA) using OptEIA reagent
kits (Pharmingen, BD Biosciences, San Diego, CA)
according to the manufacturer’s instructions.

DNA Extraction:

Genomic DNA was extracted from ethylene
diamine tetra acetic acid (EDTA) blood using the
Wizard® Genomic DNA Purification Kit (USA), which
is designed for manual separation and purification of
genomic DNA from fresh, frozen or old human blood
with ordinary anticoagulants (EDTA and citrate).

Assessment of DNA Yield:

The DNA vyield was spectrophotometrically assessed
using Cecil E1021 spectrophotometer (England), in
which the sample was read at two optical densities that
were 260 and 280 nm. The second reading was divided
by the first reading, and if the outcome was 1.8-2.0, the
sample was considered as free of contamination and
having a sufficient amount of DNA for a further
analysis. The DNA concentration was calculated using
the following formula as given by Sambrook et al.
(1989).

DNA Concentration (pg /ul) = OD at 260 nmx Dilution
Factor x50pug/ml

Cytokine Genetic Polymorphism:

Each of the cytokine CTS-PCR-SSP tray kit
contains PCR primer mixes pre pipetted and dried in
thin-walled, plastic, green 96-well PCR trays for
cytokine genotyping of two individuals (48 PCR primer
mixes for each individual). Each kit provides 10 trays
for 20 typings in total. Cytokine genotyping
commercially available PCR-SSP kit (Heidelberg Kit,
cytokine genotyping tray, Invitrogen, GmbH, Karlsruhe,
Germany) was used. Fourteen cytokine genes with 22
SNP were typed: IL-lalpha -889, IL-1beta -511, IL-
1beta +3962, IL-1R pstil970, IL-1RA mspalll00, IL-
4Ralpha +1902, IL-12 -1188, IFNgamma utr5644, TGF-
betal cdn10, TGF-betal cdn25, TNF-alpha -308, TNF-
alpha -238,1L-2 -330, IL-2 +166, I1L-4 -1098, 1L-4 -590,
IL-4 -33,IL-6 -174, IL-6 565, IL-10 -1082, 1L-10 -819,
and 1L-10-592. Briefly, PCR-SSP typing Heidelberg kit
consists of 48 PCR primer mixes aliquoted in 96-well
PCR trays (two typing per tray). Master mix, which was
supplied along with the reagents and consisted of
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MgCly, buffer, dNTP's, and glycerol was mixed with
1.2-3.0 uyg DNA and 20 U Taq polymerase and
dispensed in 48 wells. Agarose gel electrophoresis on a
2% gel revealed a positive or negative signal for
particular amplification in each well. Consequently, the
results were analyzed according to the explanation
design provided by the kit.

Statistical Analysis:

Statistical methods included two main analyses;
cytokine genetic polymorphism and disease association
and assessment of significance between means of
cytokine serum levels. The analyses for CGP and
disease association were adopted from (Kaur and
Mehra).

The association between a marker and a disease was
expressed in terms of relative risk (RR), etiological
fraction (EF) and preventive fraction (PF). The RR
value can range from less than one (negative
association) to more than one (positive
association). If the association was positive, the EF was
calculated, while if it was negative, the PF was
calculated. The significance of such association
(positive or negative) was assessed by Fisher's exact
probability (P). Such assessment is more preferred,
because it is not affected by small numbers (less than 5).

The serum level of cytokines was analyzed by the
computer programmer SPSS (Statistical Package for
Social Sciences) version 13. Their data were offered in
terms of means + standard errors (S.E.), and the
differences between the means were assessed by
ANOVA, LSD and Duncan's tests. The difference was
considered significant when the probability (P) value
was < 0.05.

RESULTS

Serum Level of Cytokines:

Levels of two cytokines (IL-10 and IL-12) were
assessed in sera of SLE patients and controls. Levels of
IL-10 showed a highly significant increase in SLE
patients when compared with the controls, (P < 0.001).
Also 1L-12 showed a highly significant increase in SLE
patients compared to the controls, (P <0.05).

Cytokine Gene Polymorphisms:

Genetic polymorphisms of tow cytokine genes
(IL10, and 1L12) at 4 positions (1L20.1082, IL10.
19, 1L10.592, and 1L12.1188) were determined in SLE
patients and the controls group. They were genotyped by
polymerase chain reaction with sequence specific
primers (SSP-PCR) method.

Interleukin 10-1082 Genotypes:

Two different homozygous IL10.10s2 genotypes
(AA in SLE patients and GG in the controls) were
associated with the highest serum level of IL-10 (37.1 +
2.5 and 38.8 £ 5.7 pg/ml, respectively), but the
difference was only significant in the controls as
compared to the other two genotypes (GA and AA), in
which a reduced level was observed (30.7 £ 1.9 and 29.3
+ 1.0 pg/ml, respectively). In SLE patients, although
a decreased serum level of IL-10 in GG and GA
genotypes as compared to AA genotypes, the difference
was not significant, figure 2.
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Figure 1: Serum levels of IL-10 and IL-12 in systemic lupus
erythematosus patients and the controls
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Figure 2: Serum level of IL-10 in I1L10-10s2 genotypes of
systemic lupus erythematosus patients and the controls

Interleukin 10.s19 Genotypes:

As shown in figure 3, control subjects recorded
a similar serum level of IL-10 (30.5+1.2,29.6 +1.1 and
26.7 = 2.3 pg/ml, respectively) in the three genotypes
(CC, CT and TT) of IL-10 gene at position -819, while
in SLE patients, a variation was observed. The genotype
TT recorded the highest level (42.1 = 6.4 pg/ml)
followed by CT and CC genotypes (36.4 +£ 2.1 and 32.6
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+ 1.9 pg/ml, respectively), but a significant difference
was observed between TT and CC genotypes.

60.0— Different upper case letters: Significant difference (P =
0.05) between means of bars

— 50.0— A
; t
[=2]
£ 400 AB J_
] BC T+
5 == £ c
30.0 £ c
5 - == T
g L
42.1
o 20.0—
= 526
= 29.6 T
10.0 —
0.0

T T T T T
cC cT T cc cT T
Systemic Lupus En i Controls

IL10 Genotypes at Position 819

Figure 3: Serum level of IL-10 in 1L10-s10 genotypes of
systemic lupus erythematosus patients and the controls

Interleukin 10502 Genotypes:

Among SLE patients, the IL10s5; AA
genotype recorded the highest serum level of IL-10
(45.9 + 8.9 pg/ml), which was significantly different
compared to the other two genotypes (CC: 34.3 £ 2.4
and CA: 349 + 1.7 pg/ml). In contrast, no such
differences were observed between CC, CA and AA
genotypes in the controls (29.8 £1.4,29.3
+ 1.1 and 29.4 £ 2.1 pg/ml, respectively), figure 4.
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Figure 4: Serum level of IL-10 in IL10-se2 genotypes of
systemic lupus erythematosus patients and the controls

Interleukin 12-118s Genotypes:

A serum level of 1L-12 (35.7 + 6.5 pg/ml) was
observed in SLE patients with the genotype AA of IL12
gene at position -1188. Such level was significantly
higher than the recorded level in AC and CC genotypes
(20.5 + 2.8 and 23.8 = 3.2 pg/ml, respectively). In
controls, the AC genotype was observed with the
highest level of IL-12 (22.1 + 1.9 pg/ml), and the
difference was significant compared to AA and CC

genotypes (16.2 + 2.3 and 185 + 0.9 pg/mi,
respectively), figure 5.
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Figure 5: Serum level of IL-12 in IL12.1183 genotypes of
systemic lupus erythematosus patients and the controls

DISCUSSION

This search has focused in the new insights
about the role of cytokine in the pathogenesis of SLE.
The imbalance in the levels of cytokines and their
receptors establish in SLE is clearly crucial to the
progress of the pathology of the disease.

Interleukin-10 is a key immunoregulatory
cytokine that can be produced by almost all leukocytes,
including innate immune cells such as monocytes,
macrophages, DCs, mast cells, natural Kkiller cells,
eosinophils, and neutrophils, and adaptive immune
cells. The most important targets of IL-10 on immune
cells are antigen presenting cells and lymphocytes(*l,

On the one hand, IL-10 repressed the antigen-
presenting capability of monocytes and macrophages by
downregulating cell surface levels of MHC classll, co-
stimulatory molecules such as CD86 and adhesion
molecules such as CD58. Interleukin-10 also repressed
the function of DCs by downregulating the production
of IL-12 and expressions of MHC class Il and co-
stimulatory molecules*?. In addition, the stimulatory
effect of 1L-12 on TH1 development is antagonized by
IL-4, a cytokine which promotes TH2 cell development.
Therefore, IL-12 plays an essential role in cell-mediated
inflammation and also contributes to the instruction of
immunoglobulin production. Interleukin-10, a B-cell
stimulatory cytokine is identified to inhibit type 1
cytokine response and has a significant role in the
immunopathogenesis of SLE. Spontaneous and mitogen
induced IL-10 levels have been reported to be elevated
in SLE patients [*31,

The levels of IL-10 were extraordinarily
elevated in SLE patients as compared to the healthy
controls. Additionally. The plasma level of IL-12 in
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active SLE patients was found to be elevated than in the
controls as reported as a result of Wong et al, 2000 14,

In the current study, levels of serum IL-12 were
elevated and positive relationship with systemic lupus
erythematosus patients, which is concurrence with the
study of Tucci et al, 2008 [, This inconsistency in the
result may be due to diverse demonstration of SLE
disease.

Conclusions:

It can be concluded that serum IL-10 and IL-12
was increased in patients as compared to the controls
group. Interactions between the cytokine milieus are
complex and the attenuation of one cytokine would
require to be approached with concern, considering
effects on the cytokine arrangement as a whole. There
are still many facets of immunopathology of SLE
elicited by cytokines to be elucidated.

REFERENCES

1. Rus V., Maury E.E., Hochberg M.C. The epidemiology
of systemic lupus erythematosus. In: Wallace, DJ,;
Hahn, BH., editors. Dubois’ Lupus Erythematosus.
Lippincott Williams & Wilkins; PA, USA: 2007; 34-44.

2. Atashzar M., Aflaki E., Sarvari J., Gharesi-fard B., and
Kamali-Sarvestani E. Cytokine gene polymorphism in
Iranian patients with systemic lupus erythematosus.
2011; 08:713.

3. Miteva L.D., Manolova I.M., Ivanova M.G., Rashkov K.,
Stoilov R.M., Gulubova M.V., and Stanilova S.A.
Functional genetic polymorphisms in interleukin-12B
gene in association with systemic lupus
erythematosus. Rheumatology International, 2012;
32:53-59.

4. Robledo G., Davila-Fajardo C.L., Marquez A., Ortego-
Centeno N., Callejas Rubio J.L., De Ramén Garrido E.
et al. Association between -174 interleukin-6 gene
polymorphism and biological response to rituximab in
several systemic autoimmune diseases. DNA and Cell
Biology, 2012; 31:1486-

5. Donna L., FlesherT., Sun X., Behrens T.W., Graham
R.R., and Criswe L.A. Recent advances in the genetics
of systemic lupus erythematosus. Expert Review

10.

11.

12.

13.

14.

15.

Clinical
479.
Alarcon-Segovia D., Alarcon-Riquelme M.E., Cardiel
M.H., et al. Familial aggregation of systemic lupu
erythematosus, rheumatoid arthritis, and other
autoimmune diseases in 1,177 lupus patients from
the GLADEL cohort. Arthritis Rheum. 2005;
52(4):1138-1147.

Su D., Lu Z,, Shen M., Li X,, and Sun L. Roles of pro-
and anti-inflammatory cytokines in the pathogenesis
of SLE. Journal of Biomedicine and Biotechnology.
2012; 2012:1-15.

Webb R., Merrill J.T., Kelly J.A., Sestak A., Kaufman
K.M., Langefeld C.D., et al. A polymorphism within
IL21R confers risk for systemic lupus erythematosus.
Arthritis and Rheumatism, 2009; 60(8):2402-
2407.

Urra J.M and Torre M.D. Cytokines and systemic lupus
erythematosus. SLE gender susceptibility and
cytokines. 2015, Ch. 2, P. 53.

Shah D., Wanchu A. and Bhatnagar A. Interplay of
cytokines and chemokines in the pathogenesis of
systemic lupus erythematosus. American Journal of
Immunology,2011;7(3):29-

38.

Claudia M. and Anneleen B. Immune regulatory
function of B cells". Annual Review of Immunology.
2012; 30:221-241.

Bride J.M., Jung T., De Vries J. E., and Aversa G. IL-10
alters DC function via modulation of cell surface
molecules resulting in impaired T-cell responses.
Cellular Immunology, 2002; 215(2):162-
172.

Llorente L., Richaud-Patin Y., Fior R., Alcocer- Varela J.
and Wijdenes J., et al. In vivo production of interleukin-
10 by non-T cells in rheumatoid arthritis, Sjogren's
syndrome and systemic lupus erythematosus. A
potential mechanism of B lymphocyte hyperactivity
and autoimmunity. Arthritis Rheum. 1999; 37:1647-
1655.

Wong C.K., Ho C.Y., Li E.K. and Lam C.W. Elevation of
proinflammatory cytokine (IL-18, IL-17, IL-12) and Th2
cytokine (IL-4) concentrations in patients with
systemic lupus erythematosus. Lupus, 2000; 9:589-
593.

Tucci M., Lombardi L., Richards H.B., Dammacco F.
and Silvestris F. Overexpression of interleukin-12 and
T helper 1 predominance in lupus nephritis. Clin. Exp.
Immunol., 2008; 154(2):247-254.

Immunology. 2010; 6(3):461-

Mustansiriya Medical Journal Volume 14 Issue 2 December 2015 | 21



