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Rheumatoid arthritis (RA) well-known as autoimmune inflammatory disease usually related to gradual 
joint destruction. Interleukin 5 (IL-5) was originally produced by type-2 T helper cells and mast cells to 
stimulate antibody production from activated B cells. Our objective was to determine the contribution of 
IL-5 gene polymorphism (SNP: rs# 4526098 A/G) in rheumatoid arthritis development among the Iraqi 
population. A case-control study involved 240 patients diagnosed with RA and 240 individual unrelated 
Iraqis matched in ages and sex, free disease and they didn’t have family history of (RA) considered as a 
control group. Laboratory investigations were performed to patients included (RF) test and (ACPAs) test, 
then collecting blood samples from both patients and control for DNA extraction. The genotyping of 
(SNP: rs# 4526098 A/G) was obtained for patients and control by using allele-specific technique and 
thermocycler. The results showed 32 patients with positive family history, while 208 patients negative to 
family history. Also, the results showed 86 patients were positive to the RF test, but 154 patients were 
negative to the RF test. The results showed statistical significance in the correlation between family 
history and genotypes (P = 0.025), otherwise, we didn’t find the statistical association regarding RF test 
compared with genotypes (P = 0.429). The statistical analysis showed a significant difference between 
the patients and control in genotypes AA and AG (P =0.001 and P = 0.008) respectively, while no 
statistical association in genotype GG (P = 0.604) among the patients and control. The current results 
suggested that the IL-5 gene polymorphism (SNP: rs# 4526098 A/G) mostly associated with RA 
development. 
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INTRODUCTION 

Rheumatoid arthritis (RA) is a popular 
systemic autoimmune disease, described by 
multiple joints chronic inflammation. This is mainly 
due to synovial cell proliferation with subsequent 
T-lymphocyte accumulation that leads to the 
destruction of both cartilage and bone, RA affects 
~1% of the adults worldwide (Choy and Panayi, 
2001, Sharma et al., 2004, Costenbader et al., 
2008). RA considers a combination of 
multifactorial disorder, where together 
environmental and genetic factors contribute to 

disease development (John and Worthington, 
2001, MacGregor et al., 2000). It is worth noting 
that genetic factors play a crucial role and may 
contribute to about 60% of disease predisposition 
and occurrence (Turesson and Matteson, 2006). 

Many genes have been found to be 
associated with RA susceptibility. Of all these 
genes most loci investigated that HLA-DR and 
found it consistency about one-third of the genetic 
prediction to RA (Kurkó et al., 2013). Furthermore, 
Others loci in many genes noticed it is implicate in 
predisposition to RA development, such as 
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peptidyl arginine deiminase 4 (PADI4), Tyrosine-
protein phosphatase non-receptor type 22 
(PTPN22), cytotoxic T-lymphocyte–associated 
antigen 4 (CTLA4), Interleukin 1- beta (IL-1β), 
Tumor necrosis factor-alpha (TNF- α), Interleukin 
5 (IL-5) and Signal transducer and activator of 
transcription 4 (STAT4) (Kurkó et al., 2013, Hinks 
et al., 2005, Cantagrel et al., 1999, Dawood et al., 
2016). 

The IL-5 cytokine essentially presented as T-
cell replacing factor which excreted from T cells to 
motivate the production of antibody from 
stimulated B cells (Takatsu et al., 1980). Partially, 
the role of IL-5 cytokine has been mentioned 
briefly in the development of rheumatoid arthritis 
(Finnerty et al., 2008, Cicuttini et al., 1995, Chalan 
et al., 2016). it’s crucial to investigate more loci in 
many genes to prove the susceptibility to RA 
particularly some genes that coding cytokines 
contributing to RA. In the current study, we aimed 
to assess the contribution of the polymorphic 
locus (rs# 4526098 A/G) in the IL-5 gene among 
RA Iraqis patients. Our research considers the 
first study of its kind among researches related to 
genetic polymorphisms and RA. 
 
MATERIALS AND METHODS 

Study of population  
The current case-control study was recruited in 
Baghdad teaching hospital, medical city, 
Baghdad, Iraq, via enrolled 240 cases (138 male 
and 102 female) with an established diagnosis of 
RA according to American Rheumatism 
Association (ACR) 1987 Criteria (Arnett et al., 
1988), and laboratory investigation. And 240 
individual (92 male and 184 female) unrelated 
Iraqis matched in ages and sex, free disease and 
they didn’t have a family history of (RA) 
considered as a control group. The ethics 
committees of participating universities and 
university hospitals approved the study, and 
informed consent was obtained from all 
participants.  

Blood samples collection and genomic DNA 
isolation  

The blood samples collected from both cases 
and control (1.5 ml of venous blood) then kept in 
EDTA tubes under deep freezing at (-20o C) for 
later DNA extraction. The DNA extraction 
performed manually by using the specific method 
described previously by (Shubeita et al., 1987). 
The quantity of DNA yield was done by using 
NanoDrop-1000, Thermo Scientific, USA. 

Genotyping of selected SNP (rs4526098 A/G) 
in the IL-5 gene  
The SNP (rs# 4526098 A/G) in the IL-5 gene was 
amplified by using allele-specific technique, the 
primers used in reaction ( A-allele specific primer: 
F1: 5- CTTTGTGGACTCCAGGTCCC-3, G-allele 
specific primer: F2: 5- 
CTTTGTGGGCTCCAGGTCCC-3 and Common 
reverse primer: 5- 
GGGACGCTTCTGCTCCTAAG-3) were designed 
newly by primer blast online programme 
(http://www.ncbi.nlm.nih.gov/tools/primer-blast/), 
purchased from Sigma Aldrich, USA. Based on 
allele-specific technique, two reactions for each 
sample were prepared to perform PCR 
genotyping, first reaction composited of 2μl DNA, 
1μl A-allele specific primer, 1μl common reverse 
primer, 12.5 μl Taq master mix, then topped up 
the volume to 25 μl with nucleases free water, 
while the second reaction was composited of 2μl 
DNA, 1μl G-allele specific primer, 1μl common 
reverse primer, 12.5 μl Taq master mix, then 
topped up the volume to 25 μl with nucleases free 
water. The PCR conditions were as follow 
denaturation at 95o C for 5 min, 30 cycles of 
denaturation at 94o C for 60 s, annealing at 60o C 
for 30 s and extension at 72o C for 30 s, then 
extension at 72o C for 10 min. the amplification is 
done by using Veriti™ 96-Well Thermal Cycler 
(Applied Biosystems™). The PCR amplicon was 
detached by electrophoresis using 2% agarose 
stained with ethidium bromide, then visualized 
under UV transilluminator (UVP Visi-Blue™, 
Fisher Scientific). The AA genotype appeared in 
lane 1 only at 272 bp, while the GG genotype 
appeared in lane 2 only at 272 bp, and the AG 
genotype appeared in both lane 1 and 2 together 
at 272 bp as shown in figure 1. 

 
Figure 1: 2% agarose gel electrophoresis for 

allele-specific PCR for the IL-5 gene (rs 
4526098  A/G) 
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Performance of data statistical analysis  
The performance of data statistical analysis 

was done by using SPSS, version 22.0, Armonk, 
New York, 2013, to compare the variables. The 
alleles frequencies, genotypes in both groups 
were compared using Fisher's exact test, also the 
family history and rheumatoid factor were 
compared with genotypes in cases group using 
the Chi-squared test (X2). Mean ± SD of ages in 
both groups was done. 95% confidence interval 
(95% CI) and Odds ratio were calculated among 
different studied groups.  The significance of the 
results was taken at the value P ≤ 0.05. 
 
RESULTS  

The selection characteristics distributions of 
the cases and control are listed in Table 1. The 
results showed the Mean ± SD of ages among 
cases was (67.20000 ± 11.71674), otherwise, the 
Mean ± SD of ages among control was (31.65833 
± 11.49167). Also, the results showed that 32 
patients have a family history of (RA), while 208 
patients didn’t have a family history of (RA). The 
statistical analysis showed that 86 patients were 
positive to rheumatoid factor (RF) test, while 154 
patients were negative to rheumatoid factor (RF) 
test. Moreover, all patients were positive to Anti-
citrullinated protein antibodies (ACPAs) test. 
Regarding the correlation between family history 
and genotypes in patients, our results showed 
high statistical significance (P = 0.025) with 95 % 
CI (0.005248-0.044752), whereas noticed that the 
frequency of genotypes AA, GG, and AG among 
patients they didn’t have family history of (RA) 
were as follow 10 (4.2 %), 14 (5.8 %) and 8 (3.3 

%) respectively, on the other hand,  the frequency 
of genotypes AA, GG and AG among patients 
they found with family history of (RA) were as 
follow 96 (40.0 %), 46 (19.2 %) and 66 (27.5 %) 
respectively as shown in Table 2. The correlation 
statistic between rheumatoid factor (RF) test 
results and genotypes distribution among patients 
didn’t show any significance (P = 0.429) with 95 % 
CI (0.366547-0.491786), furthermore, the 
frequency of genotypes AA, GG and AG among 
patients they presented with positive to (RF) were 
as follow 40 (16.7 %), 24 (10.0 %) and 22 (9.2 %) 
respectively, while,  the frequency of genotypes 
AA, GG and AG among patients they presented 
with positive to (RF) were as follow 66 (27.5 %), 
36 (15.0 %) and 52 (21.7 %) respectively as 
shown in Table 3. 

Regarding to the distribution of genotypes 
among cases and their control, our results 
appeared statistical significance in genotype AA 
among cases and control (P = 0.001) with 95 % CI 
(1.27 - 2.79) and OR = 1.88, and the frequency of 
AA genotype was as follow 106 (44.2 %) in cases 
and 71 (29.6 %) in control. As well as, the results 
didn’t reveal to statistical association in genotype 
GG among the cases and control (P = 0.604) with 
95 % CI (0.57 - 1.35) and OR = 0.88 and the 
frequency of GG genotype was as follow 60 (25.0 
%) in cases and 66 (27.5 %) in control. Otherwise, 
our results exhibited statistical significance linkage 
in genotype AG among cases and control (P = 
0.008) with 95 % CI (0.40 - 0.88) and OR = 0.59 
and the frequency of AG genotype was as follow 
74 (30.8 %) in cases and 103 (42.9 %) in control 
as shown in Table 4. 

Table 1: Show the selected characteristic of the patients and healthy individuals 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Characteristics Cases Control 

Sample size 240 240 

Sex  

Male 138 92 

Female 102 148 

Ages  

Minimum 35 13 

Maximum 85 61 

Mean ± SD 67.20000 ± 11.71674 31.65833 ± 11.49167 

Family History  

Positive 32  

Negative 208  

Rheumatoid Factor (RF) test  

Positive 86  

Negative 154  

Anti-citrullinated protein 
antibodies (ACPAs) test 

 

Positive 240  

Negative 0  
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Table 2: Shown the relation between the family history and genotype distribution among patients 

 
 
Table 3: Shown the relation between the rheumatoid factor test and genotype distribution among 

patients 

 
 
 

Table 4: IL-5 gene polymorphism and allele frequencies among rheumatoid arthritis patients and    
their control 

 
 

 
 
 
 
 
 
 
     

 
 
 

DISCUSSION 
RA is a disorder causes swelling of joints and 

may cause pain, stiffness and gradual loss of 
function. The rigorous reasons of RA are unclear, 
researches have been discovered that there are 
many possible causes, including sex, age, 
genetics, hormones, cytokines, infectious agents 
(viruses or bacteria), obesity, smoking, etc., also 
the family history palpable contributed in the GWA 
studies (Hopper et al., 2005, Burton et al., 2005, 

Hemminki et al., 2008). Family history has been 
shown to be a risk factor for developing of RA in 
previous researches (Koumantaki et al., 1997, 
Frisell et al., 2013, Kwoh et al., 1996). 

 Rojas-Villarraga et al. suggested that patients 
found with family history in first-degree family 
relatives are associated with the early appearance 
of joint damage (Rojas-Villarraga et al., 2009). 
While other study conducted in (Saint Margaret 
Memorial Hospital Rheumatoid Arthritis Registry, 
Pittsburgh, Pennsylvania) suggested that the 

Family 
 history 

Genotype 
 

Total 
 

95% Confidence Interval 
Pearson's  

chi-squared 
 test 

AA GG AG Lower Bound Upper Bound 
 
 
 
 

P  = 0.025** 
 

Positive 
Count 10 14 8 32 

 
 

(0.005248-0.044752) 

Total % 4.2 % 5.8 % 3.3 % 13.3% 

Negative 
Count 96 46 66 208 

Total % 40.0% 19.2% 27.5% 86.7% 

Total 
Count 106 60 74 240 

Total % 44.2% 25.0% 30.8% 100.0% 

Rheumatoid factor 
test 

Genotype 
 Total 

 

95%  Confidence Interval 

Pearson's  
chi- 

squared  
test 

AA GG AG Lower Bound Upper Bound 
 
 
 
 

P  = 0.429 
 

Positive 
Count 40 24 22 86 

 
 

(0.366547-0.491786) 

Total % 16.7% 10.0% 9.2% 35.8% 

Negative 
Count 66 36 52 154 

Total % 27.5% 15.0% 21.7% 64.2% 

Total 
Count 106 60 74 240 

Total % 44.2% 25.0% 30.8% 100.0% 

`Gene polymorphism 
IL-5 gene  

(rs # 4526098 A/G) 

Cases Control 
OR (95% CI) 

Fisher's  
exact test 

No. % No. % 

AA 106 44.2 71 29.6 1.88 (1.27 - 2.79) P = 0.001** 

GG 60 25.0 66 27.5 0.88 (0.57 - 1.35) P = 0.604 

AG 74 30.8 103 42.9 0.59 (0.40 - 0.88) P = 0.008** 

Total 240 100 240 100  
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patients presented with first degree-relatives 
family history are often falsely recorded as 
positive (Kwoh et al., 1996). Koumantaki, Y., et 
al., proved in the research that the familial 
clustering mothers are more likely than fathers to 
develop susceptibility to RA in their offspring 
(Koumantaki et al., 1997). In our study, we proved 
that the family history is not always associated 
with RA patients. Otherwise, RA patients had a 
sensitivity of 60% ~ 90% for rheumatoid factor test 
and a specificity of 85% (Nishimura et al., 2007, 
Nell et al., 2005). Regarding our finding, we 
suggested that the RF test didn’t consider a 
specific test for RA disease. 

The relation between genotypes and family 
history had investigated in our research, we 
suggesting there is association between them due 
to statistical significance that found in data 
analysis between positive or negative to family 
history and genotypes, moreover we supposed 
that the patients reported with negative to family 
history who carrying genotype (AA) mostly 
candidate to be negative to family history more 
than other patients who carrying (GG) or (AG) 
genotype among our study.  

Otherwise, the linkage between RF factor test 
and genotypes also tested, regarding our finding 
we assumed there is no relationship between a 
specific genotype and positive or negative to RF 
test among our study. 

The cytokines and other soluble factors 
considered important diagnostic and biomarkers 
for most autoimmune diseases and several 
studies investigated their expression. Cytokines 
divulged in joints did not differ in 12- month 
disease when compared to most aggressive RA 
(Canete et al., 1997). Th2 cells generally produce 
IL-5 and other cytokines (Hoy et al., 1997). 
Moreover, the IL-5 gene polymorphisms were 
evaluated in many diseases like decreased 
pulmonary function in Korean children with atopic 
asthma (Hong et al., 2005), inhibitor development 
in severe hemophilia A patients (Fidanci et al., 
2014), and the interaction of variants in the 5 
genes are associated with the development of GD 
and Graves’ ophthalmopathy (GO) (Zhu et al., 
2010) et al.. Otherwise in other study analyzed the 
mRNA expression of Th1 (IFNγ, IL2) and Th2 
(IL4, IL5, and IL10) cytokines in the synovium of 
RA and SpA (predominantly USpA) patients 
(Canete et al., 2000). Our study considers the first 
trail to use the IL-5 gene polymorphism (rs # 
4526098 A/G) as predictor in RA development, we 
found strong association between patients and 
control via statistical analysis in genotypes (AA) 

and (AG), moreover we propose that genotype 
(AA) consider a risk factor and genotype (AG) 
consider a protective factor among Iraqi 
population. 

CONCLUSION 
In conclusion, we revealed to many facts. The 

family history doesn’t often associate with RA 
disease in the current study. Moreover, we believe 
that the persons who carried the genotype (AA) 
usually will present without a family history of RA. 
Otherwise, the RF test doesn’t consider a specific 
test for RA occurrence. Furthermore, the 
genotypes among patients and control don’t 
contribute to RF test determination. On the other 
hand, we suggest there is strong evidence 
between IL-5 gene polymorphism and RA among 
Iraqis ethnic since the presence (AA) genotype in 
cases considers a risk factor Iraqi peoples to RA 
development. while the presence (AG) genotype 
consider a protective factor against RA 
development. 
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