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Autoimmune Diseases Research Center, Shiraz Uni- Introduction: Graves’ Disease (GD) is the most common cause of
primary hyperthyroidism. It is an autoimmune disorder characterized
by the presence of thyrotropin-related antibodies that stimulate thy-
roidal cells, resulting in an overproduction of thyroid hormones. It has
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DOI: www.doi.org/10.52768/2766-7820/1985 Results: The allelic and genotype frequencies of rs4241122 showed
statistically significant association with GD. We found a significantly
higher frequency of AG genotype in GD patients than healthy controls
[odds ratio (OR) =1.8; 95% Confidence Interval (Cl) =1.0-1.3, p=0.04].
Besides, A allele frequency was more frequently detected in healthy
controls than patients with a family history of thyroid disease (OR=
1.6, CI=1.1-2.4, P=0.01). In addition, we found no correlation between
rs2723186 and GD.

Conclusion: Our findings indicated that IL-37 gene polymorphisms
might represent a genetic risk factor for GD in Iranian population. How-
ever, further studies with larger sample size are needed to verify these
results.
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Introduction cal studies suggested a critical role of the immune system in
the development of GD [4-9]. In addition, it is well recognized
that cytokines are involved in the GD pathogenesis [4,9-11]. Cy-
tokines are small molecules synthesized by different cell types
and play important roles in physiological and pathological con-

Graves’ Disease (GD) is the most common cause of primary
hyperthyroidism [1]. It is an autoimmune disorder character-
ized by the presence of thyrotropin-related antibodies that
stimulate thyroidal cells, resulting in an overproduction of thy- ditions [12-14]. Sufficient evidence demonstrates the putative
roid hormones [2]. The exact etiology of GD is unclear; however, importance of Interleukin (IL)-1, IL-2, IL-4, IL-6, Interferon Gam-

it is belie\{ed that.a combination of genetic and'e'nvironmer?ta.ll ma (IFN-y), Tumor Necrosis Factor Alpha (TNF- a), and IL-17/
factors might be involved [3]. Moreover, pre-clinical and clini-
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IL-23 in the development of GD [15,16]. IL-37, a new IL-1 family
member, has received increasing attention in recent years. It has
been reported that IL 37 up-regulated in a variety of disorders
such as cancer, chronic inflammatory and autoimmune-related
disorders [17-19]. Moreover, a growing body of literature dem-
onstrates that IL 37 plays a pivotal role in inhibiting both innate
and adaptive immune responses as well as inflammatory micro-
environments [20-22]. IL-37 has also been shown to suppress
Th1/Th2/Th17 inflammatory mediators [23]. In particular, in-
volvement of IL-37 in the pathogenesis of several autoimmune
diseases such as GD has been reported [24]. Of note, several
studies indicated the role of IL-37 gene polymorphism in the de-
velopment of autoimmune diseases [25-28]. So, the aim of the
present study was to determine the significance of IL-37 path-
way on the pathogenesis of Graves’ disease by detecting the
possible association between Single Nucleotide Polymorphism
(SNP) in IL-37 gene (rs4241122 and rs2723186) and susceptibil-
ity to GD in Iranian population.

Materials and methods
Participants

This case-control study was conducted in Iranian population
to investigate the association between IL-37 gene polymor-
phism and Graves’ disease. The study population consisted of
305 patients with GD (127 males and 185 females, mean age,
40.43 + 12.99 years) from Motahhari Clinic of Shiraz and 295
sex- and age-matched healthy subjects (116 males and 179
females, mean age 38.53 + 12.43 years) without a history of
any autoimmune or inflammatory diseases. This study was con-
ducted according to the standards of the declaration of Helsinki
[29]. The Ethics Committee of the Shiraz University of Medical
Sciences has also approved the research. All participants signed
informed consent before their involvement in the study. Table
1 indicates the demographic and clinical characteristics of GD
patients.

“/ Table 1: Clinical characteristics of patients with Graves’ Disease
\\(GD). y,
Characteristic Gravespatientnumber(%)
Number of subjects 305
Age (means + SD) 40.43 £12.99
Sex (male/female, no%) 120(39.34%)/185(60.65%)
Family history of Graves diseases | 21(6.88%)

85(27.76%)
205(67.21%)

Family history of Thyroid diseases

Ophthalmopathy

Preparation of blood sample and DNA extraction

Five milliliters of whole blood were obtained from all par-
ticipants in EDTA-containing tubes. Genomic DNA was extracted
through “salting out” method. Before storing in -20°C, the pu-
rity of DNA samples was evaluated by measuring the ratio of
maximum absorbance at 260 nm to 280 nm using the spectro-
photometer instrument.

Genotype analysis

Two SNPs of the IL-37 gene including rs4241122 and
rs2723186 were determined using Amplification Refractory Mu-

\

tation System Polymerase Chain Reaction (ARMS-PCR) method.
Allele specific ARMS primers and the common primer for each
SNP were designed using online Primer3 software version 0.4.0
(http://fokker.wi.mit.edu/primer3/input.htm). Forward and
reverse primers were as follows. Forward sense primer A (5’-
CAGGCTCTAGACTGACTCCA-3’) that amplify allele A and primer
G (5’- CAGGCTCTAGACTGACTCCG-3’) that amplify allele G. The
common antisense primer (5- TCAAACTATCAACATCAAGGCA-
CA-3’) was added in both reactions, which amplify allele-specif-
ic sequences of 355 bp for rs4241122 and Forward sense primer
A (5'- GAAGAGGAGGCTTAAACCA-3’) that amplify allele A and
primer G (5'-AGAAGAGGAGGCTTAAACCG3’) that amplify allele
G. The common antisense primer (5-GCTGAAGGGATGGAT-
GACTTT-3’) was added in both reactions, which amplify allele-
specific sequences of 289 bp for rs2723186. PCR was done us-
ing 250 ng/ul DNA (5 ul), 3.0 uM MgCl2, 50 umol dNTPs, 0.7 pg/
pl of each primer, 0.1unit of Tag DNA polymerase (Fermentas,
Lithuania) under the following conditions: initial denaturation
at 94°C for 5 min followed by 30 cycles of denaturation (94°C,
30 sec), annealing (61°C, 30 sec), extension (72°C, 30 sec), and
a final extension at 72°C for 5 min. The amplified products were
separated using electrophoresis on a 2% agarose gel stained
with a safe stain. The gel was visualized under a UV transillumi-
nator with a 50-1500 bp ladder (Figure 1).

Statistical analysis

The Statistical Package for Social Sciences (SPSS Inc., Chicago,
IL) version 26, Graph Pad Prism (La Jolla, CA, USA) version 8.0.2,
and Epi Info version 7.2.2.6 software packages were used for
data analysis. The normal distribution of variables was evaluat-
ed using the Kolmogorov-Smirnov/Shapiro-Wilk’s test. The two-
tailed Pearson’s chi-square (x2) test also was used to compare
the genotype and allele frequencies between studied groups.
P values equal to or less than 0.05 were considered significant.

4 ~

M 2 3 4 3 \

rs4241122

190
100

rs2723186

- 10

I 1

Figure 1: Representative picture showing PCR amplification frag-

ments of SNP in IL-37 gene variants (rs4241122 and rs2723186)

run on an agarose gel. bp; base pair, M; 50 bp DNA molecular

weight marker, SNP; single-nucleotide polymorphism, PCR; poly-

| merase chain reaction.
o

GG | GG | GG | AG

Results

Genotype and allele frequencies of il-37 rs4241122 poly-
morphism

The genotype distribution of rs4241122 in GD patients and
controls were in Hardy-Weinberg equilibrium. A logistic regres-
sion model was used to investigate the association between
genotype and allele frequencies and the risk of GD. Evalua-
tion of the genotype distribution of rs4241122 among patients
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showed that 42.6% of cases had AA, 50.6% had AG and 6.9%
had GG genotypes. The frequencies of genotypes AA, AG and
GG in the control group were 47.5%, 42.0% and 10.5%, respec-
tively. As shown in Table 2, genotype analysis of rs4241122
showed that the AG genotype had a higher frequency in pa-
tients than healthy controls (OR = 1.83, 95% Confidence Inter-
val (Cl) = 1.0-1.3, p= 0.04). Of note, we found no association
between rs4241122 and GD after gender stratification (data are
not shown).

Genotype and allele frequencies of IL-37 rs2723186 poly-
morphism

The genotype distribution of rs2723186 in GD patients and
controls were in Hardy-Weinberg equilibrium. A logistic regres-
sion model was used to investigate the association between
genotype and allele frequencies and the risk of GD. Evalua-
tion of the genotype distribution of rs2723186 among patients

showed that 91.8% of cases had GG, 8.2% had AG and 0.0% had
AA genotypes. The frequencies of genotypes GG, AG and AA in
the control group were 95.2%, 4.8% and 0.0%, respectively. On
the other hand, the allele frequencies among the patients were
95.5% and 4.1% for alleles G and A, respectively. Healthy con-
trols had 97.6% allele G and 2.4% allele A. As shown in table 2,
no significant difference was observed between studied groups.
Of note, due to the lack of AA genotype and low frequency of
AG genotype, we were not able to determined correlation be-
tween rs2723186 and clinical manifestation.

Association between rs4241122 polymorphisms and GD
clinical manifestations

Evaluation of the clinical manifestations of GD among pa-
tients with IL-37 polymorphism revealed significant statistical
associations between rs4241122 and family history of thy-
roid (Table 3). The A allele frequency was significantly higher

‘/Table 2: Genotype and allele frequencies of IL-37 rs4241122 and rs2723186 polymorphism in GD patients and healthy controls. \‘

IL-37 SNPs Patients (n=305) Controls (n=295) OR (95%Cl) p-value
rs4241122 Genotypes

GG 21(6.9) 31(10.5) 1.00(reference)

AG 154(50.6) 124(42.0) 1.83(1.0-1.3) 0.04

AA 130(42.6) 140(47.5) 1.37(0.7-2.5) 0.30

Alleles

G 196(32.13) 186(31.5) 1.00(reference)

A 414(67.87) 404(68.4) 0.97(0.7-1.2) 0.82

Genotype combinations

GG 21(6.9) 31(10.5) 1.00(reference)

AA+AG 284(93.1) 264(89.5) 1.58(0.8-2.8) 0.11

AA 130(42.6) 140(47.5) 1.00(reference)

GG+AG 175(57.4) 155(62.5) 1.21(0.8-1.6) 0.23
rs2723186 Genotypes

GG 280(91.8) 281(95.2) 1.00(reference)

AG 25(8.2) 14(4.8) 0.5(0.2-1.09) 0.09

AA 0 0 -

Alleles

G 585(95.9) 576(97.6) 1.00(reference)

A 25(4.1) 14(2.4) 0.5(0.2-1.1) 0.10

OR, Odds ratio; Cl, confidence interval. Data are presented as number (%).

in healthy controls compared to patients with a family history
of thyroid disease (OR= 1.6, Cl= 1.1-2.4, P=0.01). Furthermore,
analysis of rs4241122 polymorphism showed that opthalmopa-
thy manifestation is more frequently seen in GD patients with
AG genotype (OR= 2.2, Cl= 0.8-5.4, P=0.08), however this was
not statistically significant.

Discussion

In this study, we examined rs4241122 and rs2723186 in
IL-37 gene for its association with Graves’ disease in Iranian
population. We found no correlation between rs2723186 and
GD susceptibility, while the allelic and genotype frequencies
of rs4241122 showed a statistically significant association with
GD. We found a significantly higher frequency of AG genotype
in GD patients than healthy controls. Our study also highlights

that the A allele has a protective role in a family history of thy-
roid disease.

Previous studies acknowledged the predominant anti-in-
flammatory properties of IL-37 [30]. In fact, It is thought that
IL-37 acts as a natural suppressor of innate and adaptive im-
munity, so any changes either in protein or mRNA levels might
be involved in the development of autoimmune related dis-
orders such as Rheumatoid Arthritis (RA), Multiple Sclerosis
(MS), Type 1 Diabetes (T1D) and GD [24,31-33]. It also has been
reported that specific genotypes might be involved in the se-
verity and clinical features of the disease. A significant asso-
ciation between IL-37 polymorphisms (rs3811046, rs3811047,
rs2723176, rs272186) and susceptibility to GD has been report-
ed in Chinese population [34]. Ni Yan et al. demonstrated that
the A allele of rs2723176, rs2723186, rs3811047 and G allele
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K Table 3: Genotype and allele frequencies of IL-37 rs4241122 and rs2723186 polymorphism in GD patients and healthy controls. \

rs4241122 Family history of Family history of OR (95%Cl) p-value
Graves (Yes) Graves (No)
Genotypes
GG 1(3.7) 20(7.04) 1.00(reference)
AG 7(33.3) 147(51.7) 0.95 (0.11-8.14) 0.96
AA 13(61.9) 117(41.1) 2.22(0.27-17.94) 0.45
Alleles
G 9(20.9) 187(32.9) 1.00(reference)
A 34(79.06) 381(67.07) 1.85(0.87-3.94) 0.1
Family history of Family history of OR (95%Cl) p-value
Thyroid (Yes) Thyroid (No)
Genotypes
GG 6(7.05) 15(6.81) 1.00(reference)
AG 30(35.2) 124(56.3) 0.60 (0.21-1.68) 0.33
AA 49(57.6) 81(36.8) 1.5 (0.55-4.15) 0.42
Alleles
G 42(24.7) 154(35.0) 1.00(reference)
128(75.2) 286(65.0) 1.6 (1.1-2.44) 0.01
Opthalmopathy (Yes) Opthalmopathy( No) OR(95%Cl) p-value
Genotypes
GG 11(5.36) 11(10.8) 1.00(reference)
AG 106(51.7) 48(47.5) 2.2 (0.89-5.44) 0.08
AA 88(42.9) 42(41.5) 2.09 (0.84-5.22) 0.11
Alleles
G 128(31.2) 70(34.6) 1.00(reference)
A 282(68.7) 132(65.3) 1.16 (0.81-1.67) 0.39

OR, Odds ratio; Cl, confidence interval. Data are presented as number (%).

of rs3811046 have a protective role in GD [34]. In contrast we
found no correlation between rs2723186 and GD. Of note, we
could not detect AA genotype in patients and controls. Overall,
based on previous studies it seems that the AA genotype fre-
quency is relatively low [28,35] that might be responsible for
these contrasting results. Interestingly, in our previous study
in Behcet’s disease also we were not able to detect AA geno-
type in Iranian population [36]. These observation might sim-
ply indicate the differences in ethnicity, clinical heterogeneity
or sample size and probably further studies with larger sample
size could address this issue.

The present study also analyzed the association between
rs4241122 and GD susceptibility. The results showed the cor-
relation between rs4241122 AG genotype and GD. To the best
of our knowledge this study reports a significant association be-
tween rs4241122 and GD for the first time. Indeed, few studies
have investigated the role of IL-37 rs4241122 in autoimmune-
related disorders. Zhang et al. found no correlation between
IL-37 SNPs (rs2723186, rs3811046, rs4241122, rs4364030,
rs4392270) and susceptibility to RA [37]. GholiJani et al. also did
not find any association between IL-37 rs4241122 and Behcet’s
disease [36]. These discrepancies between studies mainly re-
flect the nature of the disease and also might point out a patho-
genetic role of IL37 rs4241122 in GD. To rule out a significant
pathogenic role of IL-37 gene in GD, further studies with larger
sample size and other ethnic populations are recommended.
Besides studying other SNPs in IL-37 gene might represent valu-

able results and also might be helpful in determining the exact
role of IL-37 in the GD pathogenesis.

Conclusion

In summary, the present study demonstrates that IL-37
(rs4241122) polymorphism might contribute to the increased
risk of graves in an Iranian population. However, to confirm the
possible role of IL-37 in the GD development further studies
with larger sample size and other ethnic populations are rec-
ommended.

Statements and declarations
Funding: No funds, grants, or other support was received

Conflict of interest: The authors declare no conflict of inter-
est.

Ethical approval and informed consent to participate and
publication: All procedures followed were in accordance with
the ethical standards of the responsible committee on human
experimentation set by the committee of Ethical Standards of
shiraz University, shiraz-Iran. Informed consent for it was ob-
tained from all patients for being included in the study and for
the data to be published. All patients and healthy participants
provided written, informed consent to participate and for the
publication of data in this study. This experiment was carried
out in compliance with the Declaration of Helsinki.

www.jcimcr.org

Page 3



Author contributions: N. G: Conceptualized the study, ex-

perimental design, interpretation of the data, final approval of
the manuscript; G. D: Conceptualized the study, experimental
design, interpretation of the data, final approval of the man-
uscript; M. M: data collection, performed the analysis and
drafted the manuscript, final approval of the manuscript; FR. K:
Conceptualized the study, experimental design, interpretation
of the data, final approval of the manuscript, revising the manu-
script and overall supervision.

10.

11.

12.

13.

14.

15.

16.

References

Subekti I, Pramono LA. Current diagnosis and management of
Graves’ disease. Acta Med Indones. 2018; 50: 177-182.

Kahaly GJ, Bartalena L, Hegedis L, Leenhardt L, Poppe K, et al.
2018 European Thyroid Association guideline for the manage-
ment of Graves’ hyperthyroidism. European thyroid journal.
2018; 7: 167-186.

Bartalena L, Piantanida E, Gallo D, Lai A, Tanda ML, et al. Epide-
miology, natural history, risk factors, and prevention of Graves’
orbitopathy. Frontiers in Endocrinology. 2020: 913.

Huang, Fang S, Li D, Zhou H, Li B, et al. The involvement of T cell
pathogenesis in thyroid associated ophthalmopathy. Eye. 2019;
33:176-182.

Smith TJ, Hegedis L. Graves’ disease. New England Journal of
Medicine. 2016; 375: 1552-1565.

Gallo D, Piantanida E, Gallazzi M, Bartalena L, Tanda ML, et al.
Immunological drivers in graves’ disease: NK cells as a master
switcher. Frontiers in Endocrinology. 2020; 11: 406.

Quadbeck B, Eckstein A, Tews S, Walz M, Hoermann R, et al.
Maturation of thyroidal dendritic cells in Graves’ disease. Scan-
dinavian journal of immunology. 2002; 55: 612-620.

Kallmann BA, Huther M, Tubes M, Feldkamp J, Bertrams J, et
al. Systemic bias of cytokine production toward cell-mediated
immune regulation in IDDM and toward humoral immunity in
Graves’ disease. Diabetes. 1997; 46: 237-243.

Weetman A. Cellular immune responses in autoimmune thyroid
disease. Clinical endocrinology. 2004; 61: 405-413.

Hunt P, Marshall S, Weetman A, Bell J, Wass J, et al. Cytokine
gene polymorphisms in autoimmune thyroid disease. The Jour-
nal of Clinical Endocrinology & Metabolism. 2000; 85: 1984-
1988.

Heuer M, Aust G, Ode Hakim S, Scherbaum WA. Different cyto-
kine mRNA profiles in Graves’ disease, Hashimoto’s thyroiditis,
and nonautoimmune thyroid disorders determined by quantita-
tive Reverse Transcriptase Polymerase Chain Reaction (RT-PCR).
Thyroid. 1996; 6: 97-106.

McAfoose J, Baune B. Evidence for a cytokine model of cognitive
function. Neuroscience & Biobehavioral Reviews. 2009; 33: 355-
366.

Kim MH, de Beer MC, Wroblewski JM, Webb NR, de Beer FC,
et al. SAA does not induce cytokine production in physiological
conditions. Cytokine. 2013; 61: 506-512.

Mc Cauley LK, Martin TJ. Twenty-five years of PTHrP progress:
From cancer hormone to multifunctional cytokine. Journal of
Bone and Mineral Research. 2012; 27: 1231-1239.

tacheta D, Miskiewicz P, Gtuszko A, Nowicka G, Struga M, Kan-
tor |, et al. Immunological aspects of Graves’ ophthalmopathy.
BioMed Research International. 2019; 2019.

Wang L, Quan Y, Yue Y, Heng X, Che F, et al. Interleukin-37: A

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

crucial cytokine with multiple roles in disease and potentially
clinical therapy. Oncology letters. 2018; 15: 4711-4719.

Wang X, Xu K, Chen S, Li Y, Li M, et al. Role of interleukin-37 in
inflammatory and autoimmune diseases. Iranian journal of Im-
munology. 2018; 15: 165-174.

Xu WD, Zhao Y, Liu Y. Insights into IL-37, the role in autoimmune
diseases. Autoimmunity reviews. 2015; 14: 1170-1175.

Abulkhir A, Samarani S, Amre D, Duval M, Haddad E, et al. A pro-
tective role of IL-37 in cancer: a new hope for cancer patients.
Journal of leukocyte biology. 2017; 101: 395-406.

Bulau AM, Nold MF, Li S, Nold Petry CA, Fink M, et al. Role of cas-
pase-1 in nuclear translocation of IL-37, release of the cytokine,
and IL-37 inhibition of innate immune responses. Proceedings of
the National Academy of Sciences. 2014; 111: 2650-2655.

Kritas S, Ronconi G, Conti P, Pandolfi F. Interrelationship between
inflammatory cytokines (IL-1, IL-6, IL-33, IL-37) and acquired im-
munity. J Biol Regul Homeost Agents. 2019; 33: 1321-1326.

Luo Y, Cai X, Liu S, Wang S, Nold-Petry CA, et al. Suppression
of antigen-specific adaptive immunity by IL-37 via induction of
tolerogenic dendritic cells. Proceedings of the National Acad-
emy of Sciences. 2014; 111:15178-15183.

Zhang L, Zhang J, Gao P. The potential of interleukin-37 as an
effective therapeutic agent in asthma. Respiratory Research.
2017; 18: 1-8.

Li Y, Wang Z, Yu T, Chen B, Zhang J, et al. Increased expression
of IL-37 in patients with Graves’ disease and its contribution to
suppression of proinflammatory cytokines production in periph-
eral blood mononuclear cells. PloS one. 2014; 9: e107183.

Ozgiicli S, Duman T, Ates FSO, Kiigiiksahin O, Colak S, et al. Se-
rum interleukin-37 level and interleukin-37 gene polymorphism
in patients with Behget disease. Clinical rheumatology. 2019; 38:
495-502.

El-Sayed EH, Saleh MH, Al-Shahaly MH, Toraih EA, Fathy A, et
al. IL-37 gene variant (rs3811047): A marker of disease activity
in rheumatoid arthritis: A pilot study. Autoimmunity. 2018; 51:
378-385.

Tan H, Deng B, Yu H, Yang Y, Ding L, et al. Genetic analysis of in-
nate immunity in Behcet’s disease identifies an association with
IL-37 and IL-18RAP. Scientific reports. 2016; 6: 1-8.

Wu Q, Zhou J, Yuan ZC, Lan YY, Xu WD, et al. Association be-
tween IL-37 and systemic lupus erythematosus risk. Immuno-
logical Investigations. 2021: 1-12.

Association WM. World Medical Association Declaration of Hel-
sinki: Ethical Principles for Medical Research Involving Human
Subjects World Medical Association Declaration of Helsinki Spe-
cial Communication. JAMA. 2013; 310: 2191-2194.

Sims JE, Smith DE. The IL-1 family: Regulators of immunity. Na-
ture reviews Immunology. 2010; 10: 89-102.

Cao S, Shi H, Sun G, Chen Y, Hou G, et al. Serum IL-37 Level Is
Associated with Rheumatoid Arthritis and Disease Activity: A
Meta-Analysis. BioMed Research International. 2021; 2021.

Sanchez Fernandez A, Zandee S, Amo Aparicio J, Charabati M,
Prat A, Garlanda C, et al. IL-37 exerts therapeutic effects in ex-
perimental autoimmune encephalomyelitis through the recep-
tor complex IL-1R5/IL-1R8. Theranostics. 2021; 11: 1.

van Asseldonk E, van Poppel P, Ballak D, Stienstra R, Netea M,
et al. PS21-101. One week of treatment with an IL-1 receptor
antagonist improves insulin sensitivity in patients with type 1
diabetes mellitus: results from a clinical trial. Nederlands Tijd-

www.jcimcr.org

Page 4



34,

35.

36.

37.

schrift voor Diabetologie. 2012; 10: 170-171.

Yan N, Meng S, Song RH, Qin Q, Wang X, Yao Q, et al. Polymor-
phism of IL37 gene as a protective factor for autoimmune thy-
roid disease. Journal of molecular endocrinology. 2015; 55: 209-
218.

Zhang XY, Zuo Y, Li C, Tu X, Xu HJ, et al. ILLF7 Gene Polymorphism
Is not Associated with Rheumatoid Arthritis Susceptibility in the
Northern Chinese Han Population: A Case —Control Study. Chi-
nese Medical Journal. 2018; 131: 171-179.

Gholijani N, Daryabor G, Yazdani MR, Vazani N, Shabbooei B, et
al. Serum interleukin37 (IL-37) and its gene polymorphism in Ira-
nian Behcet’s disease patients: Association with disease mani-
festations and activity. Meta Gene. 2020; 26: 100794.

Zhang XY, Zuo Y, Li C, Tu X, Xu HJ, et al. ILLIF7 Gene Polymorphism
Is not Associated with Rheumatoid Arthritis Susceptibility in the
Northern Chinese Han Population: A Case-Control Study. Chin
Med J (Engl). 2018; 131: 171-179.

www.jcimcr.org

Page 6



