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Abstract

Background & Aims: The immune system interference in Behcet's disease (BD) is typically cleared by Thl as well as Th17 pathway
- mediated inflammatory process.Among these, Interleukin-10 and 6, 8 as cytokines involved in inflammation have played a major role
in autoimmune diseases. The aim of this study was to investigate the relationship between the severity of Behcet's disease with gene
expression and methylation of IL-10, IL-6 and IL -8 genes.

Materials and Methods: Since this project had been investigated in a large study, we examined the association of IL10, IL6 and IL8
genes with the severity of BD. Accordingly, all analyses in this paper are limited to people with Behcet's. In this study, 26 patients are
with severe BD and 21 with no severe BD. So, we examined Relationship between severity of BD disease and expression and
methylation in these genes through appropriate statistical methods.

Results: The mean expression rate of IL6 and IL8 genes in positive subjects with severe BD is higher than that of the ones with no
severe BD; however, this is opposite in IL10. In addition, the methylation level of IL6 and IL10 genes in no severe BD subjects is
greater than that of those with severe BD, however it is opposite in IL8.The difference between the expressions of IL10 in two groups
and the difference between the methylation levels of IL8 and IL10 genes were reported to be significant (P <0.05).

Conclusion: In general, our results did not suggest any correlation between gene expressions of IL-10, 11-6, and IL-8. However,
expression and methylation of these genes in the studied groups were difference in terms of disease severity.
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Introduction

Behcet’s disease (BD) or Behcet's syndrome (BS) is
an autoinflammatory chronic vasculitis disorder which
almost 80% of patients were from the Middle East (Silk
Road regions) (1); despite much researchis done for
effectively managed it, but its etiology still is

undiscovered completely. BD has the main recurrent

sings in several organs such as ulcer in genital and
ophthalmic and ocular systems and there are strong
elements to discriminate BD which include oral ulcers,
eye disease, genital ulceration, major vascular
involvement, parenchymal neurological disease(2). The
immune system interference in BD is typically cleared

by Thl as well as Thl7 pathway - mediated
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inflammatory process (3) by elevation levels of IFN-y,
IL-2, IL-4, IL-6, IL-8, IL-10, IL-12 and TNF-a (1, 2).

Interleukin-6 (IL-6) as a pre-inflammatory and
multifunctional cytokine, produced by lymphocyte and
macrophages, has a wide-ranging of biologic activities
to simultaneous immune system to production of
lymphocyte and acute phase protein and induction of T
cell growth to providing CDS for cytotoxic activity(4).
The gene of this cytokine is located on chromosome
7p15.3. Elevation the other cytokines level to elevating
the inflammation(1). Insufficient of IL-6 gene
expression contributes to the induction and incidence of
several diseases, such as cancers and autoimmune
disease(5). IL-6 be active mainly via the JAK/STAT
(Janus kinase/signal transducer and activator of
transcription) and MAPK (mitogenactivated protein
kinase) signaling pathways in BD(6).

Interleukin-8 (IL-8), gene location is on
chromosome 4q13.3, has the critical role in two statuses
of the disease; the beginning and sustained
inflammatory motivation. Monocytes secrete IL-
8subsequent lipopolysaccharide (LPS) stimulation(7).
The induction rate growth of T-cells by acute phase
protein (heat shock proteins) influence on the
proinflammatory cytokine mRNAs expression, IL-8,
and cause the damageat retinal and mucosal tissues(7,
8). One of the main reasons for inflammatory reactions
in BD depends on the increasing of the proinflammatory
cytokine gene expression (9).

Interleukin-10 (IL-10), unlike the both I1L-6 and IL-
8, is an anti-inflammatory cytokine that inhibits T cell
function, differentiation and regulation by suppressing
the production of TNFa, IL-1, IL-6, IL-8, and IL-12
(10)and avoiding the modification of T cells into T
helper 17 cells (Th17) and T cells (Tregs) (10, 11). The
homosapien IL-10 gene is located on chromosome
1q21-32. Several types of cell secret IL-10 such as T-
helper type 2 (mainly), 1 and 17 (Th) cells, regulatory T

!Tranian Behcet’s Disease Dynamic Activity Measure

cells (Trl), cytotoxic T cells, dendritic cells,
macrophages, monocytes, mast cells and B
lymphocytes, NK cells, eosinophil (12). IL-10 via the
Toll-like receptor, p38 and ERK, STATI and STAT3
signaling pathways start to anti-inflammatory
activations(13). Therefore, according to the notes, the
aim of this study was to investigate the relationship
between the severity of Behcet's disease with gene
expression and methylation of IL-10, IL-6 and IL -8

genes.

Materials and Methods

This case-control study was performed on 47
patients with Behcet and 61 healthy individualsduring
2015-2017. All patients were chosen from Azeri
population of the country (people of Azerbaijan
Province) and after a clinical examination by
rheumatologists, they were introduced to the Molecular
Laboratory of the Faculty of Medicine of Tabriz
University of Medical Sciences in Urmia. Prior to
entering the study, the written consent was obtained
from all individuals. All referring patients were selected
by IBDDAM! and ICBD?criteria. The studied volume
was also calculated using the results of pilot studies by
power & sample software. In this study, molecular
investigations were performed on a number of genes
involved in the disease;in this study, we examined the
association of some of these genes with the severity of
the disease. The patients’ mean age was 38.02 + 10.25
and the healthy subjects’ mean age was 37.4 £+ 8.5 and
no significant differences were observed betweenthe
two groups. In the present study, in terms of severity, 26
patients were with severe BD and 21 were negative for
severe BD.

Blood samples were given from all subjects; then,
single cells (PBMCs) were extracted from all of them,
followed by DNA and RNR extraction for molecular

analysis. Ultimately, the expression rate of the target

2The International Criteria for Behcet’s Disease
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genes (IL6, IL8 and IL10) and the methylation level of
these genes were assessed using Real-time PCR. Of
course, to analyze the methylation level, the methylated
and non-methylated positions were first determined by
MeDIP method and then quantitatively measured. Since
this project had been investigated in a large study, we
examined the associationof IL10, IL6 and IL8 genes
with the severity of Behcet disease. Accordingly, all

analyses in this paper are limited to people with Behcet.

Results

Forty-seven patients with Behcet participated in this
study, of whom 18 (38.3%) were female and 29 (61.7%)
were male. The mean age of the subjects was 38.91 +
10.24 years.

In this study, 26 patients arewith severe BD and 21
with no severe BD. The descriptive statistics of the
expression and methylation rates of IL6, IL8 and IL10
genes are shown in Table 1. It is observed that the mean

expression rate of IL6 and IL8 genes in positive subjects

with severe BD is higher than that of the ones with no
severe BD;however, this is opposite in IL10. In addition,
the methylation level of IL6 and IL10 genes in no severe
BD subjects is greater than that of those withsevere BD,
however it is opposite in IL8. The difference between
theexpressions of IL10 in two groups and the difference
between the methylation levels of IL8 and IL10 genes
were reported to be significant (P <0.05). Comparison
between the gene expression rate and the methylation
level is shown in Figs. 1 and 2.

The analysis of correlation between gene expression
andthe severity of disease indicated that correlation
between gene expressions in all three genes was positive
and insignificant, and the correlation between the
methylation levels in all three genes was negative and
insignificant.Also, the correlation between the amount
of methylation in all three genes was negative and non-
significant. The distribution chart for the correlation
between the expression of genes and their methylation

is shown in Figures 3 to 4.

Table 1. Comparison of Expression and Methylation in Severe BD and No Severe BD Groups

Expression Methylation

Severe BD No Severe BD Severe BD No Severe BD
Interleukin 6 1.57+1.59 1.91£1.11 0.69+0.08 0.71+0.08
Interleukin 8 1.86+0.43 2.13+0.51 0.56+0.11 0.49+0.10
Interleukin 10 1.51+0.28 1.22+0.07 0.72+0.09 0.82+0.08

Table 2. Correlations between Expression of Interleukin 6, 8 and 10 in Patient with Severe BD

Interleukin 6 Interleukin 8 Interleukin 10
r P-value r P-value r P-value
Interleukin6 ~ -—--- -0.090 0.662 0.308 0.126
Expression
Interleukin8  -— e 0.034 0.867
Interleukin6 ~ -—--- -0.164 0.423 -0.269 0.184

Methylation
Interleukin 8 ~ -—---

_____ -0.049 0.812
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Figure 2. Comparison of Methylation in Severe BD and No Severe BD Groups
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Figure 4. Correlation between Methylation of Interleukin 6, Interleukin 10 and Interleukin 8

Discussion

Nowadays, epigenetics is considered as an important
mechanism in finding the causes of most diseases.
Unusual methylation of CpG islands in relation with
promoter can lead to the loss of gene expression which
is an alternative mechanism of gene deactivation in
mutations with function reduction. Over the past
decades, epigenetic studies have been mostly focused on
embryogenesis, aging, and cancer (14-16). However
recently, epigenetic studies have been focused on many
other fields such as inflammation, immune disease,
obesity, insulin resistance, diabetes mellitus type 2,
cardiac diseases, and neural analysis disease (17-19).
These diseases are caused by epigenctic changes by
inner and outer factors and their ability of changing gene

expression. Cytokines and signal transduction pathways

10

are innately related to other regions in cancer growth,
distinction, maturity, and activation of the cells involved
immunity. Regulation of
by

mechanism has been proved in many studies (20, 21).

in inflammation and

inflammatory cytokine networks epigenetic

As mentioned in the previous sections, in this study
DNA methylation was used for reviewing the epigenetic
mechanisms. For this purpose, in this research we
studied the methylation changes of promoter role of the
genes IL-10, 11-6, and IL-8. According to the previous
studies, IL-10 acts as an inhibitor protein and IL-6 and
11-8 act as stimulant proteins (22-25). Also, it has been
found that in most of the autoimmune diseases,
expression of the mentioned genes is affected by various
factors such as environmental, genetic, and infectious

factors and changes significantly (25). Meanwhile, it has
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been found that in most of these diseases, expression of
these genes is correlated with some of the clinical
symptoms of disease (26). Also, epigenetic studies on
different populations have shown that there is a
relationship between clinicopathologic factors and
genome methylation pattern (27). Although in most of
the autoimmune diseases such as Behcet’s disease it has
been proved that the expression of these genes is related
to the disease procedure, no study has been done on the
epigenetic role of regulation of expression of these
genes in Behcet’s disease and their relationship with
clinical symptoms. Therefore, in this research, the
relationship of the genes’ expression and their
methylation with their clinical symptoms, particularly
with the severity of Behcet’s disease were investigated.

The results of our previous studies showed that
compared with the healthy group, expression of IL-10,
11-8, and IL-6 genes in the patients group were
respectively decreased, decreased, and increased (22,
23). Whereas, the expression of these genes was
decreased among the people with severe BD compared
with the people without severe BD. However, this
relationship was negative about I1-8 gene, i.e. in it was
increased in people with severe BD compared with the
people without severe BD. Also, in our study, promoter
methylation of IL-10 and IL-8

genes was

hypermethylated in the patients and

group
hypomethyalted in the healthy group. Whereas,
methylation of IL-6 was quite negative and it was
decreased in the patient group compared with the
healthy group (22, 23), while the methylation of
interleukin 6 and 10 genes in the people with no severe
BD was higher than the people with severe BD, but in
interleukin 8, this relationship ratio is negative. The
difference between gene expression of interleukin 10 in
the two groups and the difference between methylation
of interleukin 8 and 10 genes was reported significant
(P<0.05). Meanwhile, the results of correlation between
gene expression and methylation of the mentioned genes
revealed that the correlation between the gene

expressions is positive and insignificant for all the three

11

genes and the correlation between methylations is
negative and insignificant for all the three genes.

Since the changes of small vessel walls are
considered as the early pathologic symptom of this
disease, interleukin 8 is the main known chemokine in
active leukocytes (28) which is considered as a powerful
between active immune and

mediator system

endothelial changes in active Behcet’s disease.
Increased level of interleukin 8 in patients with active
Behcet’s disease has been observed on the serum
produced by peripheral monocytes, neutrophils, and T
cells existing in damaged skin (29). In the study done by
Zouboulis et al. in 2000 on Behcet’s patients, it was
found that compared with the patients whose disease has
not yet become activated in patients with active Behcet’s
disease, increased level of serum interleukin 8 is
observed, especially in patients with oral wounds and
nervous problems and the results of this study are
consistent with the results of our study (30).

Interleukin 6 is multifunctional cytokine which is
produced and released by inflammatory cell and it can
stimulate intracellular transcription factors and cause
gene expression, cell division, apoptotic processes, and
(31, 32).

differences in IL-6 production have been proved among

inflammatory  responses Sustainable
the various people of different populations with
polymorphism at 5' and genetic relationship of IL-6
polymorphism with infection, inflammation, and
different immune disease (33). The results of the study
done by Adam et al showed that serum level of IL-6 and
CRP are increased in patients with activated Behcet’s
diseases and it is inconsistent with the results of our
study (34). Also, the results of the study done by
Akman-Demir et al. showed that in patients with chronic
pNB, 11-6 level in CSF increased, although this increase
was not significant. Also, BD patients had significant
increase of IL-6 levels in CSF compared with the RRMS
patients, SSPE patients, and patients with central
nervous system disorder (35).

It has been clearly revealed that interleukin 10 is an

important cytokine for inhibiting inflammation and



Determination of the relationship between the severity of Behcet's disease and the expression ....

Somayeh Abolhasani, et al

preventing its progress through Th1 immune responses
(36). More than 75% of intrapersonal changes of
interleukin production are related to its genetic variety
(37). The amounts of interleukin 10 adjust the immune
responses with the balance of inflammatory and
humoral responses (38). Chronic inflammation and its
related responses are considered as main mechanisms of
autoimmune diseases. However, the main processes in
which inflammation cause autoimmunity in these

diseases are still uncertain.

Conclusion

In general, our results did not suggest any correlation
between gene expressions of IL-10, I1-6, and IL-8.
However, expression and methylation of these genes in
the studied groups were difference in terms of disease
severity. It means that among the patients with positive
disease severity, gene expression and methylation were
significantly different from the patients without severe
disease (no sever BD). In this way, through more
studies, appropriate diagnosis and treatment methods

can be designed for patient with high severity of disease.

References

1. Sadeghi A, Davatchi F, Shahram F, Karimimoghadam A,
Alikhani M, Pezeshgi A, et al. Serum Profiles of
Cytokines in Behcet’s Disease. Journal of clinical
medicine. 2017;6(5):49.

2. Yazici H, Seyahi E, Hatemi G, Yazici Y. Behcet
syndrome: a contemporary view. Nature Reviews
Rheumatology. 2018;14(2):107.

3. NankeY, Yago T, Kotake S. The role of Th17 cells in the
pathogenesis of Behcet’s disease. Journal of clinical
medicine. 2017;6(7):74.

4. Yamakawa Y, Sugita Y, Nagatani T, Takahashi S,
Yamakawa T, Tanaka S-i, et al. Interleukin-6 (IL-6) in
patients with Behcet's disease. Journal of dermatological
science. 1996;11(3):189-95.

5. Hatemi G, Seyahi E, Fresko I, Talarico R, Hamuryudan
V. One year in review 2017: Behget’s syndrome. Clin Exp
Rheumatol. 2017;35(Suppl 108):S3-15.

12

Heinrich PC, Behrmann I, Miiller-Newen G, Schaper F,
Graeve L. Interleukin-6-type cytokine signalling through
the gp130/Jak/STAT pathway. Biochemical journal.
1998;334(2):297-314.

Gul A. Behcet's disease: an update on the pathogenesis.
Clinical and experimental rheumatology. 2001;19(5;
SUPP/24):S-6.

Lehner T, Lavery E, Smith R, Van Der Zee R, Mizushima
Y, Shinnick T. Association between the 65-kilodalton
heat shock protein, Streptococcus sanguis, and the
corresponding antibodies in Behget's syndrome. Infection
and Immunity. 1991;59(4):1434-41.

Taheri S, Borlu M, Evereklioglu C, Ozdemir SY, Ozkul
Y. mRNA expression level of interleukin genes in the
determining phases of Behget's disease. Annals of

dermatology. 2015;27(3):291-7.

. Hu J, Hou S, Zhu X, Fang J, Zhou Y, Liu Y, et al.

Interleukin-10 gene polymorphisms are associated with
Behcet’s disease but not with Vogt-Koyanagi-Harada
syndrome in the Chinese Han population. Molecular

vision. 2015;21:589.

. Flores-Borja F, Bosma A, Ng D, Reddy V, Ehrenstein

MR, Isenberg DA, et al. CD19+ CD24hiCD38hi B cells
maintain regulatory T cells while limiting TH1 and TH17
differentiation. ~ Science  translational — medicine.
2013;5(173):173ra23-ra23.

Afkari B, Babaloo Z, Dolati S, Khabazi A, Jadidi-Niaragh
F, Talei M, et al. Molecular analysis of interleukin-10
gene polymorphisms in patients with Behget's disease.

Immunology letters. 2018;194:56-61.

. Iyer SS, Cheng G. Role of interleukin 10 transcriptional

regulation in inflammation and autoimmune disease.

Critical reviews in immunology. 2012;32(1):23-63.

. Esteller M. Epigenetics in cancer. New England Journal

of Medicine. 2008;358(11):1148-59.

. Horvath S, Erhart W, Brosch M, Ammerpohl O, von

Schonfels W, Ahrens M, et al. Obesity accelerates
epigenetic aging of human liver. Proceedings of the

National Academy of Sciences. 2014;111(43):15538-43.

. Kim K-c, Friso S, Choi S-W. DNA methylation, an

epigenetic mechanism connecting folate to healthy



Determination of the relationship between the severity of Behcet's disease and the expression ....

Somayeh Abolhasani, et al

17.

18.

19.

20.

21.

22.

23.

24.

25.

embryonic development and aging. The Journal of
nutritional biochemistry. 2009;20(12):917-26.
Bayarsaihan D. Epigenetic mechanisms in inflammation.
Journal of dental research. 2011;90(1):9-17.

Smith CJ, Ryckman KK. Epigenetic and developmental
influences on the risk of obesity, diabetes, and metabolic
syndrome. Diabetes, metabolic syndrome and obesity:
targets and therapy. 2015;8:295.

Stenvinkel P, Karimi M, Johansson S, Axelsson J,
Suliman M, Lindholm B, et al. Impact of inflammation on
epigenetic DNA methylation—a novel risk factor for
cardiovascular disease? Journal of internal medicine.
2007;261(5):488-99.

Berghe WV, Ndlovu MN, Hoya-Arias R, Dijsselbloem N,
Gerlo S, Haegeman G. Keeping up NF-«kB appearances:
epigenetic control of immunity or inflammation-triggered
epigenetics. Biochemical

2006;72(9):1114-31.

pharmacology.

Smith AK, Conneely KN, Kilaru V, Mercer KB, Weiss
TE, Bradley B, et al. Differential immune system DNA
methylation and cytokine regulation in post-traumatic
stress disorder. American Journal of Medical Genetics
Part B: Neuropsychiatric Genetics. 2011;156(6):700-8.
Alipour S, Nouri M, Khabbazi A, Samadi N, Babaloo Z,
Abolhasani S, et al. Hypermethylation of IL-10 gene is
responsible for its low mRNA expression in Behget's
disease. Journal of cellular biochemistry. 2018.

Alipour S, Sakhinia E, Khabbazi A, Samadi N, Babaloo
Z, Azad M, et al. Methylation Status of Interleukin-6
Gene Promoter in Patients with Behget's Disease.
Reumatologia clinica. 2018.

Larsson L, Thorbert-Mros S, Rymo L, Berglundh T.
Influence of epigenetic modifications of the interleukin-
10 promoter on IL10 gene expression. European journal
of oral sciences. 2012;120(1):14-20.

Angrisano T, Pero R, Peluso S, Keller S, Sacchetti S,
Bruni CB, et al. LPS-induced IL-8 activation in human
intestinal epithelial cells is accompanied by specific
histone H3 acetylation and methylation changes. BMC
microbiology. 2010;10(1):172.

13

26.

27.

28.

29.

30.

31.

32.

33.

34.

Nile CJ, Read RC, Akil M, Duff GW, Wilson AG.
Methylation status of a single CpG site in the IL6
promoter is related to IL6 messenger RNA levels and
rheumatoid  arthritis. ~ Arthritis &  Rheumatism.
2008;58(9):2686-93.

Jiang R, Jones MJ, Chen E, Neumann SM, Fraser HB,
Miller GE, et al. Discordance of DNA Methylation
Variance Between two Accessible Human Tissues.
Scientific reports. 2015;5.

Lu Q. The critical importance of epigenetics in
autoimmunity. Journal of autoimmunity. 2013;41:1-5.
Evereklioglu C, Er H, Tiirkdéz Y, Cekmen M. Serum
levels of TNF-q, sIL-2R, IL-6, and IL-8 are increased and
associated with elevated lipid peroxidation in patients
with Behget's disease. Mediators of inflammation.
2002;11(2):87-93.

Zouboulis CC, Katsantonis J, Ketteler R, Treudler R,
Kaklamani E, Hornemann S, et al. Adamantiades-
Behget’s disease: interleukin-8 is increased in serum of
patients with active oral and neurological manifestations
and is secreted by small vessel endothelial cells. Archives
of dermatological research. 2000;292(6):279-84.
Ishihara K, Hirano T. IL-6 in autoimmune disease and
chronic inflammatory proliferative disease. Cytokine &
growth factor reviews. 2002;13(4-5):357-68.
McLoughlin RM, Witowski J, Robson RL, Wilkinson TS,
Hurst SM, Williams AS, et al. Interplay between IFN-y
and IL-6 signaling governs neutrophil trafficking and
apoptosis during acute inflammation. The Journal of
clinical investigation. 2003;112(4):598-607.

Fishman D, Faulds G, Jeffery R, Mohamed-Ali V,
Yudkin JS, Humphries S, et al. The effect of novel
polymorphisms in the interleukin-6 (IL-6) gene on IL-6
transcription and plasma IL-6 levels, and an association
with systemic-onset juvenile chronic arthritis. The
Journal of clinical investigation. 1998;102(7):1369-76.
Adam B, Calikoglu E. Serum interleukin-6, procalcitonin
and C-reactive protein levels in subjects with active
Behget's disease. Journal of the European Academy of

Dermatology and Venereology. 2004;18(3):318-20.



Determination of the relationship between the severity of Behcet's disease and the expression ....

Somayeh Abolhasani, et al

35.

36.

37.

Akman-Demir G, Tiiziin E, ic6z S, Yesilot N, Yentiir SP,
Kiirtlinci M, et al. Interleukin-6 in neuro-Behget’s
disease: association with disease subsets and long-term
outcome. Cytokine. 2008;44(3):373-6.

de Waal Malefyt R, Abrams J, Bennett B, Figdor CG, De
Vries JE. Interleukin 10 (IL-10) inhibits cytokine
synthesis by human monocytes: an autoregulatory role of
IL-10 produced by monocytes. Journal of Experimental
Medicine. 1991;174(5):1209-20.

Lazarus R, Klimecki WT, Palmer LJ, Kwiatkowski DJ,

Silverman EK, Brown A, et al. Single-nucleotide

14

38.

polymorphisms in the interleukin-10 gene: differences in

frequencies, linkage disequilibrium patterns, and

haplotypes in three United States ethnic groups.
Genomics. 2002;80(2):223-8.

Shin HD, Park BL, Kim LH, Jung JH, Kim JY, Yoon JH,
et al. Interleukin 10 haplotype associated with increased

risk of hepatocellular carcinoma. Human molecular

genetics. 2003;12(8):901-6.



