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bers of AS patients, with a long-term follow-up, are
needed to elucidate the observed relations.
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IntroductIon

Ankylosing spondylitis (AS) is a chronic inflammatory
disease that mainly affects the axial skeleton1,2. The pre-
cise aetiology is unknown, but several studies have
pointed to a genetic link with the presence of human
leucocyte antigen (HLA)-B273, endoplasmic reticulum
amino peptidase 14, interleukin (IL)-105, IL-12B6, the
IL-1 receptor antagonist7,8, IL-23 receptor genes9-13,
HLA-B60 and HLA-DR14. Genome-wide linkage
screens have suggested various additional genetic
markers located on different chromosomes15-17.

Studies have confirmed the roles of interleukins,
such as IL-6, 8, 17 and 23, in the pathogenesis of
AS3,14,18. A study of serum IL-17 levels in Chinese AS pa-
tients reported higher levels of IL-17 in patients com-
pared to healthy controls18. IL-17A, which was the first
discovered member of the IL-17 family in 1993, has
been targeted in the treatment of AS19,20. Five other cyto -
kines of this family (IL-17B–IL-17F), which are res pon -
sible for the pathogenic activity of T Helper (TH) 17
cells, have been discovered21. IL-17A and IL-17F genes
encode IL-17A and IL-17F, respectively. These genes
were reported to be involved in the expression of va -
rious cytokines, chemokines and adhesion molecules,
which have roles in several chronic inflammatory di -
seases22. The highest overall amino acid sequence iden-
tity (approximately 50%) was found between IL-17A
and IL-17F genes among the IL-17 family. Both genes
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AbstrAct

Aims: In this study, we aimed to investigate the asso-
ciations between the 7383A/G and 7488A/G polymor-
phisms of the interleukin (IL)-17F gene and the G197A
polymorphism of the IL-17A gene with disease activi-
ty and clinical outcomes in Turkish patients with anky-
losing spondylitis (AS).
Methods: The study included 101 AS patients and 106
healthy controls. The erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels, in addition
to scores of the Bath Ankylosing Spondylitis Disease
Activity Index, Bath Ankylosing Spondylitis Metrology
Index and Bath Ankylosing Spondylitis Functional In-
dex (BASFI) of the patients, were recorded. The fre-
quencies of genotypes 7383A/G and 7488A/G of the
IL-17F and G197A of IL-17A genes and alleles were
compared between the patients and healthy controls.
Results: There were significant differences in the allele
frequencies and genotype distribution of IL-17F
7488A/G. There were also significant differences in the
CRP levels and BASFI scores of patients due to the
genotype distribution of the IL-17F 7488A/G polymor -
phism (p= 0.029, 0.045, respectively).
Conclusions: This study suggests that the IL-17F
7488A/G polymorphism may be associated with sus-
ceptibility to AS, disease activity and functional status
in Turkish patients. Further studies with larger num-
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are located on chromosome 6p1223.
Polymorphisms of IL-17A G197A and IL-17F

7488A/G have been reported to be associated with the
susceptibility to ulcerative colitis23, and the IL-17F gene
was reported to be associated with chronic inflamma-
tory diseases, including rheumatoid arthritis24, Behcet’s
disease25, asthma22,26 and inflammatory bowel disea -
ses23,27. However the impact of IL-17 gene polymor-
phisms (7383A/G and 7488A/G linked to IL-17F and
G197A linked to IL-17A) on the course of AS and the
role of these polymorphisms in the susceptibility to
the disease have not been studied. Therefore, we aimed
to investigate the associations between the 7383A/G
and 7488A/G polymorphisms of the IL-17F gene and
the G197A polymorphism of the IL-17A gene with di -
sease activity and clinical outcomes in Turkish patients
with AS.

pAtIents And methods

study populAtIon

One hundred and one AS patients and one hundred
and six healthy controls from the Departments of Phy -
sical Medicine and Rehabilitation of Süleyman Demirel
University and Kocatepe University Education and Re-
search Hospitals were included in this study. Informed
consent was obtained from all the participants. The
study was approved by the ethics committee of Süley-
man Demirel University Medical School. All patients
were diagnosed with AS according to The Modified
New York criteria. This criterion consists of two parts
as clinical and radiological. Clinical criteria include 3
items as 1- Low back pain ≥ 3 months, improved by
exercise and not relieved by rest, 2-Limitation of lum-
bar spine in sagittal and frontal planes, and 3- Limita-
tion of chest expansion (relative to normal values cor-
rected for age and sex). Radiological criteria consist of
two items as bilateral grade 2-4 sacroiliitis or unilate -
ral 3-4 sacroiliitis. A patient must have bilateral grade
2-4 or unilateral grade 3-4 sacroiliitis and any of the
clinical criteria to be diagnosed as AS28. Patients who
had rheumatoid arthritis or other inflammatory or ge-
netic diseases were excluded from the study.

The age and gender of all of the participants, disease
and medication duration, articular involvement type
(only axial or both axial and peripheral articular), ery-
throcyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP) levels were recorded. The ESR was mea-
sured by a spectrophotometric assay (Alifax Test - 1

THL, 950 nm, Italy). CRP was determined with the
turbidimetric method (TOSHIBA ACCUTE/TBA-
-40FR, Tokyo, Japan). ESR ranges normally 2–8 mm/h
for men and 2–20 mm/h for women and CRP ranges
between 0 and 3 mg/dl.

Disease activity was assessed with The Turkish ver-
sion of the Bath Ankylosing Spondylitis Disease Acti -
vi ty Index (BASDAI)29, and functional status was
measu red with the Turkish version Bath Ankylosing
Spondylitis Functional Index (BASFI)30. The BASDAI
and BASFI are self-administered questionnaires and
higher scores indicate higher activity and more severe
impairment of the disease29,30.

The clinical status was evaluated with the Bath An -
ky losing Spondylitis Metrology Index (BASMI). Hi -
gher scores indicate greater disease involvement2. The
pain severity was measured on a 0–10 cm Visual Ana-
log Scale.

The distribution of the genotypes and the allele fre-
quencies of the 7383A/G and 7488A/G polymorphisms
of the IL-17F gene and G197A polymorphism of the
IL-17A gene were compared between the patients and
healthy controls. The patients were divided into three
groups according to the genotypes of 7383A/G and
7488A/G of IL-17F gene and G197A of IL-17A gene as
having AA, AG or GG genotype.

dnA collectIon And genotypIng

Blood samples of the patients and healthy controls
were collected in ethylenediaminetetraacetate tubes.
DNA isolation was performed according to the proce-
dures of the DNA isolation kit used (Gentra Puregene
Blood Kit, Qiagen), and the samples were stored at 
-20° C until polymerase chain reaction (PCR).

The IL-17F gene polymorphisms 7383A/G and
7488A/G and IL-17A gene polymorphism G197Awere
determined using the PCR-restriction fragment length
polymorphism method. For the IL-17F gene poly-
morphisms 7383A/G and 7488A/G, forward 5’ GTG-
TAGGAACTTGGGCTGCATCAAT 3’ and reverse 5’
AGCTGGGAATGCAAACAAAC 3’ primers were
used23. For the IL-17A gene polymorphism G197A, for-
ward 5’ AACAAGTAAGAATGAAAAGAGGACATGGT
3’ and reverse 5’ CCCCCAATGAGGTCATAGAA-
GAATC 3’ primers were used31.

The PCR was performed as follows: After the first
denaturation for 5 min at 94° C, denaturation conti -
nued for 1 min at 94° C, which was continued with 35
cycles of annealing for 1 min at 58° C, followed by ex-
tension for 1 min at 72° C and a final extension for 10
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min at 72° C. Four hundred and seventy base pairs
(bps) amplification products were digested with AvaII
(New England Biolabs, USA) for the IL-17F gene
7383A/G polymorphism and with NlaIII (New England
Biolabs, USA) for the IL-17F gene 7488A/G polymor-
phism at 37° C, and they were separated by size on aga -
rose gel. AvaII digestion of the PCR product yielded
470 bps for allele A and 75 and 395 bps for allele G.
NlaII digestion of the PCR product yielded 52, 130 and
288 bps for allele A and 418 bps for allele G 5210. One
hundred and two bps amplification products were di-
gested with EcoNI (New England Biolabs, USA) for the
IL-17A G197A polymorphism at 37° C, and they were
separated by size on agarose gel. EcoNI digestion of the
PCR product yielded 102 bps for allele A and 68 and
34 bps for allele G23.

stAtIstIcAl AnAlyses

Data were analysed using the Statistical Package for So-
cial Sciences (SPSS) software, version 15.0 for Win-
dows (SPSS Inc., Chicago, IL). For the presentation of
continuous quantitative variables, mean and standard

deviation were used. Frequencies and percentages were
used for categorical data. To determine whether the al-
lele frequencies were stable within patients and con-
trols, X2 analysis of the Hardy–Weinberg equilibrium
for the genotypes was conducted. For parametric varia -
bles, a one-way ANOVA test was used. For non-para-
metric variables, the Kruskal–Wallis test was used for
comparisons between the groups (AA, GG and AG).
Bonferroni correction was used for multiple correction
analysis on the data that were statistically significant. A
value of p<0.033 was accepted as significant in the post
hoc analyses. For evaluation of categorical variables, a
chi-square (X2) test was performed and Fisher’s exact
test, if required. Between-group comparisons of the
genotype distribution and allele frequency were per-
formed on the X2 test. Multivariate linear regression
analysis was performed to predict the effect of the IL-
-17F gene 7488A/G polymorphism on the BASFI scores
and CRP. A logistic regression analysis was conducted
to detect the relationships between the susceptibility
to AS and non-AA genotypes of the IL-17F 7488A/G
polymorphism. PASS software was used for the power

tAble I. genotype dIstrIbutIons And Allele frequencIes of Il-17f And Il-17A polymorphIsms 

between In pAtIents wIth AnkylosIng spondylItIs And heAlthy controls

Patients (n=101) Controls (n=106) p
Genotypes (%)

AA 88 (87.1%) 84 (79.2%) 0.130
AG 10 (9.9%) 20 (18.9%) 0.067

IL-17F 7383A/G
GG 3 (3.0%) 2 (1.9%) 0.612

Alleles (%)
A 186 (92.1%) 188 (88.7%) 0.158
G 16 (7.9%) 24 (11.3%)

Genotypes (%)
AA 77 (76.2%) 94 (88.7%) 0.018
AG 20 (19.8%) 10 (9.4%) 0.034

IL-17F 7488A/G
GG 4 (4%) 2 (1.9%) 0.374

Alleles (%)
A 174 (86.1%) 198 (98.0%) 0.011
G 28 (13.9%) 14 (2.0%)

Genotypes
AA 11 (10.9%) 10 (9.4%) 0.729
AG 51 (50.5%) 46 (43.4%) 0.306

IL-17A G197A
GG 39 (39.8%) 50 (47.2%) 0.214

Alleles (%)
A 73 (36.1%) 66 (31.1%) 0.140
G 129 (63.9%) 146 (68.9%)

Abbreviation; IL: Interleukin
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tAble IIA. demogrAphIc And clInIcAl feAtures of pAtIents wIth AnkylosIng spondylItIs In 

relAtIon to Il-17f 7383A/g genotypes

AA (n=88) AG (n=10) GG (n=3) p
Age (years) 41.9±12.0 41.6±9.9 40.3±5.1 0.971
ESR (mm/h) 22.0±17.5 35.1±10.4 19.3±7.2 0.124
CRP (mg/dl) 9.5±14.9 31.3±50.3 1.4±1.6 0.163
Duration of disease (months) 86.1±84.4 63.7±78.4 61.7±57.5 0.568
Duration of medication (months) 74.5±70.1 62.1±79.1 61.0±58.5 0.754
BASFI 2.4±2.1 1.3±1.3 3.9±3.0 0.125
BASMI 2.3±2.4 2.0±2.1 2.0±1.0 0.918
BASDAI 2.6±1.8 3.2±1.6 3.7±0.8 0.355
Pain (VAS) 3.7±2.5 3.8±1.8 5.7±2.5 0.347

tAble IIb. demogrAphIc And clInIcAl feAtures of pAtIents wIth AnkylosIng spondylItIs In 

relAtIon to Il-17f 7488A/g genotypes

AA (n=77) AG (n=20) GG (n=4) p
Age (years) 42.7±11.7 38.6±10.8 42.0±12.8 0.366
ESR (mm/h) 22.3±20.2 28.9±17.5 13.0±5.7 0.228
CRP (mg/dl) 10.7±23.0 15.6±17.1 3.5±5.9 0.029
Duration of disease (months) 86.3±89.2 79.4±60.9 42.3±44.0 0.500
Duration of medication (months) 74.4±73.7 73.2±62.5 42.3±44.1 0.632
BASFI 2.3±2.1 1.9±1.6 4.8±2.7 0.045
BASMI 2.2±2.3 2.4±2.4 3.5±1.9 0.307
BASDAI 2.7±1.9 2.9±1.5 2.2±1.3 0.726
Pain (VAS) 3.6±2.5 4.4±2.2 3.8±2.8 0.333

Abbreviations; IL: Interleukin, ESR: Erythrocyte sedimentation rate, CRP: C- reactive protein, BASFI: Bath Ankylosing Spondylitis
Functional Index, BASMI: Bath Ankylosing Spondylitis Metrology Index, BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, 
VAS: Visual Analog Scale

Abbreviations; IL: Interleukin, ESR: Erythrocyte sedimentation rate, CRP: C- reactive protein, BASFI: Bath Ankylosing Spondylitis
Functional Index, BASMI: Bath Ankylosing Spondylitis Metrology Index, BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, 
VAS: Visual Analog Scale

tAble IIc. demogrAphIc And clInIcAl feAtures of pAtIents wIth AnkylosIng spondylItIs In 

relAtIon to Il-17A g197A

AA (n=11) AG (n=51) GG (n=39) p
Age (years) 47.5±10.4 41.6±13.2 40.6±9.2 0.223
ESR (mm/h) 28.8±21.4 25.9±21.7 18.2±14.6 0.108
CRP (mg/dl) 18.7±40.5 12.7±21.6 7.6±12.2 0.669
Duration of disease (months) 46.0±39.7 95.6±99.7 77.4±63.0 0.305
Duration of medication (months) 44.7±40.5 77.5±79.4 74.7±63.9 0.382
BASFI 1.8±1.7 2.5±2.1 2.3±2.3 0.554
BASMI 1.6±1.4 2.5±2.4 2.1±2.4 0.512
BASDAI 2.4±1.7 2.8±2.0 2.7±1.6 0.785
Pain (VAS) 3.0±1.9 4.0±2.7 3.5±2.1 0.488

Abbreviations; IL: Interleukin, ESR: Erythrocyte sedimentation rate, CRP: C- reactive protein, BASFI: Bath Ankylosing Spondylitis
Functional Index, BASMI: Bath Ankylosing Spondylitis Metrology Index, BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, 
VAS: Visual Analog Scale
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analysis. A value of p<0.05 was accepted as significant
in all the statistical analyses.

results

One hundred and one consecutive patients who were
admitted to outpatient clinics of the Physical Medicine
and Rehabilitation Department of Süleyman Demirel
University and Afyon Kocatepe University hospitals
and one hundred and six sex, age and ethnicity
matched healthy controls participated in this study. The
mean age of the patients was 41.9±11.6 years and the
mean age of the healthy controls was 41.4±11.6 years
(p=0.794). Thirty-two (31.7%) of the patients and 47
(44.3%) of the healthy controls were female (p=0.061).
Forty-eight (47.5%) of the patients had only axial in-
volvement, and 53 (52.5%) patients had both axial and
peripheral involvement.

The allele frequencies in the AS patients and con-
trols did not confirm to Hardy–Weinberg equilibrium
for the three polymorphisms (p>0.05). There were no
significant differences in the genotype distribution and
allele frequencies of IL-17F 7383 A/G and IL-17A G197A
between the patients and healthy controls (p>0.05).
However, there was a significant difference in the allele
frequencies and genotype distribution of the IL-17F
7488 A/G polymorphism in the patients compared to
those of the healthy controls (Table I). 

With regard to the clinical and laboratory findings,
there was no significant difference between the patients
and the healthy controls due to the genotype distribu-
tion of the IL-17F 7383A/G and IL-17A G197A poly-
morphisms. We found a significant difference in the
CRP levels and BASFI scores due to the genotype dis-
tribution of the IL-17F 7488A/G polymorphism
(p=0.029, 0.045, respectively) (Tables IIA, IIB and IIC).
The AS patients with the AG genotype of IL-17F
7488A/G polymorphism had significantly higher levels
of CRP compared to those of the patients with the GG
genotype (p=0.021). The AS patients with the GG
genotype had significantly higher BASFI scores than
those of patients with the AG genotype of IL-17F
7488A/G polymorphism (p=0.033). The power of the
study for the statistically significant data was found to
be 0.99 and 0.99, respectively.

Multivariate linear regression analysis was per-
formed to predict the effect of the genotypes with the
IL-17F 7488A/G polymorphism on the BASFI scores
and CRP. When age, gender and the IL-17F 7488A/G

polymorphism were taken as independent variables,
genotypes with the IL-17F 7488A/G polymorphism
showed no significant relationship with BASFI scores
and CRP (p=0.843, �=-0.021; p=0.483, �=0.072, res -
pectively). In the logistic regression analysis of a sex-
and age-adjusted model, having a genotype other than
AA (AG or GG genotypes) of the IL-17F 7488A/G poly-
morphism increased the risk of AS development ap-
proximately 3-fold (p=0.022, OR, 95% CI=2.504,
1.140–5.500). Patients with AG genotype were found
to have an increased risk of AS development (p=0.042,
OR, 95% CI=2.354, 1.033–5.363).

dIscussIon

In the present study, we investigated the role of the IL-
-17F gene polymorphisms at positions IL-17F 7383A/G
and IL-17F 7488A/G and the IL-17A gene polymor-
phisms at position G197A in AS susceptibility and
severity for the first time according to the best of our
knowledge. We have two main results. Firstly, there
was no significant difference in the distribution of the
genotypes and the frequencies of alleles of the IL-17F
7383A/G and IL-17A G197A polymorphisms, whereas
the frequencies of the genotypes and alleles of the IL-
-17F 7488A/G polymorphism were significantly differ-
ent in the patients compared to those of the healthy
controls. Namely, individuals who had the AG geno-
type and a G allele at the site of the IL-17F 7488A/G
polymorphism were susceptible to the development of
AS, whereas those with the AA genotype at the same
loci seemed not to be prone to develop AS. Secondly,
the BASFI scores and CRP levels of the AS patients with
the IL-17F 7488A/G genotypes were significantly dif-
ferent. However, these differences disappeared in li -
near regression analyses.

IL-23 is a key pro-inflammatory cytokine in the im-
mune system and plays a central role in the differenti-
ation of native CD4± T cells into IL-17-producing TH
cells32. Research has suggested that TH 17 cells, which
produce IL-17, are responsible for various types of tis-
sue damage, including damage to joints33. The key role
of IL-17 and TH 17 cells in tissue inflammation, au-
toimmunity and host defence has led investigators to
focus on these molecules34,35. Several authors have re-
ported a relation between disease susceptibility and the
severity of AS with the IL-23R polymorphism9-11. In
contrast, other authors found no association between
the IL-23R gene polymorphisms and the development
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protected individuals against the development of the
disease25. On the other hand, the G allele and GA or GG
genotypes at the IL-17 F 7488A/G gene site31 and at IL-
-17A G197A gene loci38 were associated with an in-
creased risk of gastric cancer when compared to healthy
controls. Having the G allele or GG genotype of the IL-
-17A G197A polymorphism was related to disease sus-
ceptibility in Norwegian rheumatoid arthritis pa-
tients41. Moreover, the frequency of the A allele of
IL-17A G197Awas significantly correlated with the de-
velopment of ulcerative colitis in a Japanese popula-
tion23. The susceptibility to various diseases seemed to
be associated with different IL-17 gene polymorphisms.
These discrepancies may be due to the different patho-
genesis of the diseases, as well as the various ethnici-
ties and environmental exposures.

We also found significant differences in the CRP le -
vels and BASFI scores according to the distribution of
the IL-17F 7488A/G polymorphism genotypes. Al-
though the differences disappeared in the regression
analyses, having the GG genotype seemed to be asso-
ciated with higher BASFI scores and therefore worse
functional status. Patients with the AG genotype may
be prone to higher levels of CRP, suggesting that this
polymorphism might be associated with greater di sease
activity in AS. Consistent with this finding, an earlier
study reported a relationship between the IL-17F
7488A/G polymorphism and disease activity and CRP
levels in patients with rheumatoid arthritis compared
to healthy controls24. In the latter study, having the AG
genotype of the IL-17F 7488A/G polymorphism in-
creased the severity of rheumatoid arthritis, similar to
the present study of AS patients. The authors suggested
that the IL-17F His161Arg substitution may direc tly
regulate the expression of IL-17F, which plays an im-
portant role in T-cell-triggered inflammation24. These
results indicate that various genotypes of the IL-17 gene
polymorphism can influence the severity of several di -
seases, perhaps, by affecting the expression of IL-17.
However, the treatment modalities may also have in-
fluenced ESR and CRP1. This should be taken into 
account when interpreting the present results.

Based on the findings of the present study, we con-
clude that there is no relationship between the distri-
butions of the alleles and genotypes of the IL-17A
G197A polymorphism and susceptibility to AS. Pre -
vious studies reported the same results in patients with
Behcet’s disease39 and H. pylori-induced gastric cancer31.
Contrarily, previous studies found a significant associa -
tion between the IL-17 G197A polymorphism and sus-

of AS and suggested that attention should be focused on
other genes which take part in relation with IL-2332-36.
Therefore, we hypothesized that there may be an asso-
ciation between the development of AS and the
7383A/G and 7488A/G polymorphisms of the IL-17F
gene and the G197A polymorphism of the IL-17A gene.
Finally, we found that the frequencies of AG genotype
and G allele of the IL-17F 7488A/G polymorphism were
significantly higher in the patients with AS compared
to those of healthy controls.

Chronic inflammation is a hallmark of the patho-
genesis of Helicobacter pylori-induced gastric cancer.
Similar to this study, another study of a relatively lar -
ger patient and a healthy control population found that
the 7488A/G polymorphism of the IL-17F gene was in-
volved in the susceptibility to gastric cancer but that the
IL-17A G197A polymorphism did not play a role31. The
7488A/G polymorphism of the 17F gene was reported
to be associated with the severity of rheumatoid arthri-
tis24. In our study, we found no significant association
between either the IL-17F 7383A/G or the IL-17A
G197A polymorphisms and AS disease susceptibility
and severity. Another report found no association be-
tween the genotypes and allele distribution of the IL-
-17F 7488A/G and IL-17F 7383A/G polymorphisms and
the susceptibility to osteoarthritis in patients with os-
teoarthritis compared to healthy controls37. Consistent
with this finding, no relations were found between
Crohn’s Disease27, gastric cancer38, Behcet’s disease25,39

and asthma40 and the genotype distribution and allele
frequencies of the IL-17F 7488A/G polymorphism.

In the present study, the occurrence of the G allele
and AG genotype at the IL-17F 7488A/G polymorphism
site was related to the development of AS, and geno-
types other than AA (AG or GG) found to increase the
risk of AS development approximately 3-fold. A previ-
ous study also reported that the IL-17F 7488A/G poly-
morphism was associated with gastric cancer31. In the
present study, having the AA genotype of IL-17F
7488A/G appeared to have possible preventive effects
against AS. In a study of the IL-17F 7383A/G polymor-
phism, Jang et al. found a higher frequency of the he -
terozygote genotype in Korean patients with Behcet’s
disease and a higher susceptibility to the disease25. The
same study found that the GG genotype was more
dominant in controls and had a protective role in pre-
venting the development of Behcet’s disease. In addi-
tion, the authors reported significant differences in the
distribution of A/G alleles in patients with Behcet’s di -
sease compared to controls and that having the G allele
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ceptibility to rheumatoid arthritis41, ulcerative colitis23,
Behcet’s disease25 and gastric cancer38 was reported. 

There are several limitations of our study. The first
is the small patient population, which was from two
tertiary hospitals attended by a specific population of
patients. This might have also affected the patient se-
lection. The second is the cross-sectional design which
limits our abilities to draw a direct relationship between
these three polymorphisms and AS.

conclusIons

To the best of our knowledge this is the first study in-
vestigating the relationships between IL-17 polymor-
phisms and AS. We conclude that the IL-17F 7488A/G
polymorphism may be associated with AS susceptibili -
ty, disease severity and functional status in Turkish pa-
tients. Nevertheless, the results observed herein need
to be supported in future studies. These results also
support the idea that similar gene loci may be respon-
sible for the susceptibility to certain diseases, consistent
with the findings of previous studies.
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