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Abstract: Rheumatoid arthritis (RA) is a systemic autoimmune disease with different factors contributing to the
etiology and pathogenesis. IL-1 has been implicated in RA and the ability of IL-1 to drive inflammation and joint
erosion and to inhibit tissue repair processes has been clearly established in in vitro systems and animal
models. IL-1 receptor antagonist (IL-1Ra) prevents the interaction between IL-1 and its cell-surface receptors,
thus acting as a naturally occurring inhibitor. The aim of this study is to assess the role of IL-1 and IL-1Ra gene
polymorphism in RA disease susceptibility and severity. The study was conducted on 50 adult RA patients
and 10 controls. Results indicated that IL-1  (+3953) gene polymorphism is related to RA severity, but plays
no role in RA susceptibility. It was also shown that IL-1Ra gene polymorphism (IL1RN*2) plays no role in RA
susceptibility or severity. Therefore the presence of allele 2 of IL-1  gene in RA might be considered as a
prognostic factor for RA. 
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INTRODUCTION members of IL-1 family (IL-1F1-11) interacting with IL-1

RA is a debilitating autoimmune disease characterized cellular source of IL-1 is activated mononuclear
by systemic inflammation of the joints and the ensuing phagocytes, but it is also produced by many cell types
destruction of cartilage and bone leading to progressive other than macrophages, such as neutrophils, epithelial
joint damage and disability. Although the exact cells and endothelial cells [3,4). Two different membrane
mechanisms responsible for causing the disease remain receptors  for  IL-1  have  been  characterized  and both
unclear, it is accepted that different factors contribute to are  members  of the Ig superfamily. The type I receptor
the etiology and pathogenesis of RA. Among these (IL-1RI) is expressed on almost all cell types and is the
factors pro-inflammatory cytokines, regulatory T cells and major receptor for IL-1-mediated responses. IL-1  has
also infectious agents like bacteria and viruses. lower affinity for this receptor than IL-1  and mainly
Associations with polymorphisms or microsatellites have regulates  intracellular  events  [5].  The type II receptor
been identified for several cytokines, inflammatory (IL-1RII) is expressed on B cells but may be induced on
mediators  and  chemokines,  among   which   IL-1   and other cell types. It also binds IL-1  and IL-1 , but it does
IL-1Ra. not induce responses because it lacks an intracellular

IL-1  and IL-1Ra belong to IL-1 family of ubiquitous domain and its major function may be to act as a "decoy"
group of polypeptides with a wide range of biologic that competitively inhibits IL-1 binding to the type I
activity which includes also IL-1 . Recently, at least 11 signaling  receptor. Binding  of  IL-1 to IL-1RI leads to the

receptor proteins IL-1R1–9 are known [1, 2, 3]. The major
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activation of a kinase called the IL-1 receptor-associated score and Biological data including ESR, rheumatoid
kinase (IRAK)  and  ultimately for the activation of the factor (RF) and other routine investigations including
NF- B and AP-1 transcription factors [6]. The biologic CBC, ESR, liver and kidney function. HLA typing for
effects of IL-1 are similar to those of TNF (Tumor Necrosis HLA-DR4 and DR1 was performed by a serologic method
Factor) and depend on the quantity of cytokine produced; as described.
on secretion at low concentrations, IL-1it will function as
a mediator of local inflammation. It acts on endothelial The Control Group: Included 10 healthy individuals: 3
cells to increase expression of surface molecules that males  and  7 females. Their ages ranged between 25 and
mediates leukocyte adhesion, such as ligands for 59 years, from the same geographic area as the patients.
integrins. When secreted in larger quantities, It enters the Both study and control groups were subjected to the
blood stream and exerts endocrine effects. Systemic IL-1 following:
shares with TNF in having the ability to cause fever, to
induce synthesis of acute-phase plasma proteins by the Routine investigations including history, clinical
liver  and  to  initiate  metabolic  wasting  (cachexia) [6]. examination, CBC and ESR.
The proinflammatory actions of IL-1  and -  allow them Study of interleukin 1 beta (IL-1 ) and interleukin 1
to serve as major amplifiers and translators of the receptor antagonist (IL-1Ra) genetic polymorphism
inflammatory  response  of  RA  into  a  destructive  one. using conventional PCR technique and specific
IL-1 has been implicated in RA and inhibition of this primers followed by using restriction enzyme for
mediator using IL-1Ra has modest anti-inflammatory genotyping.
activities in humans. IL-1 activity has been detected in
culture  supernatants of rheumatoid synovial biopsies and Samples: For each individual enrolled in the study, 5-ml
in one study the amount produced correlated with joint sample of venous blood was collected in EDTA for DNA
destruction [7]. The aim of this study is to assess the role extraction.
of IL-1 and IL-1Ra gene polymorphism in RA disease
susceptibility and severity. Restriction Enzymes:

MATERIALS AND METHODS For IL-1RN +2018: cutting using Msp I (BsiS I, Hpa II)

Patients: The study was conducted on 50 patients with Methods
ages ranging from 18-78 years. They were recruited from DNA Analysis: NA was extracted from uncoagulated
cases attending the outpatient clinic of Rheumatology blood by DNA Extraction kit: QIAamp  DNA Blood Mini
and Rehabilitation Department, Kasr Elini hospital, Cairo Kit (QIAGEN™) through the blood and body fluid spin
University. All Patients were diagnosed according to the protocol described by the manufacturer. The extracted
American College of Rheumatology (ACR) 1987 revised DNA was stored until used for genotyping.
criteria [8] and all were receiving specific treatment for RA
with a disease duration at least 2 years. Patients were IL-1B (+3954): IL-1B +3954 polymorphism was described
further categorized into 3 groups according to Disease
Activity Score (DAS) [9]:

Group  I:  (Low activity, DAS <3.2) included 7 Patients
(one male and 6 females, ages 19 to 60 years),

Group II:  (Moderate  activity, 3.2  DAS  5.1) included
24 patients (4 males and 20 females, ages 18 to 68 years),

Group III: (High activity, DAS > 5.1) included 19 patients
(3 males and 16 females. ages 32 to 78 years).

Clinical indices of disease activity and joint
destruction were evaluated by clinical data including age,
sex, disease duration, morning stiffness, extra articular
manifestations, Ritchie articular index and disease activity

For IL-1B +3954: cutting using TaqI (FastDigest )®

®

as Taq I RFLP of IL-1B [10]. A single base variation (C/T)
is present at +3954 in Exon 5 (V) explaining the RFLP.
Allele 1 is C and allele 2 is T. PCR primers are designed to
engineer a control Taq I site in the PCR product.

Primer sequences and genotyping conditions were:

Forward primer: 59CTC AGG TGT CCT CGA AGA AAT
CAA A-39;
Reverse primer: 59GCT TTT TTG CTG TGA GTC CCG-39;
PCR cycles: [95°C, 2 min] ´ 1; [95°C,1 min; 67.5°C,1min;
72°C,1min] ´ 35; [72°C,5 min] ´ 1. PCR products were size
fractionated  by  PAGE.  Taq  I  yielded  a constant band
of 12 bp and either two further bands of 85 and 97 bp
(allele 1), or a single band of 182 bp (allele 2).
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IL-1-RN (+2018): A single base variation (C/T) has been product. Taq I cutting of IL-1B +3954 yields a constant
described in Exon 2 at position +2018 [11].

Allele 1 is C and allele 2 is T. Primer sequences and
genotyping conditions were:

Forward primer: 59CTA TCT GAG GAA CAA CCA ACT
AGT AGC-39;
Reverse primer: 59TAG GAC ATT GCA CCT AGG GTT
TGT-39;
PCR cycles: [96°C,1 min] ́  1; [94°C,1 min; 57°C,1 min;70°C,
2 min] ´ 35; [70°C,5 min] ´ 1.

PCR primers were designed to engineer two enzyme
cutting sites on the two alleles.

Alu I  digestion  of  PCR  products  yielded  126 and
28 bp fragments for allele 1, whereas for allele 2, a single
154 bp product was observed. Msp I digestion produced
125 and 29 bp for allele 2, while allele 1 was uncut (154 bp).

For confirmation of PCR reaction: 10 µl of each PCR
product of IL-1  (+3954) and IL-1Ra (+2018) were
electrophoresed on a 2% agarose gel (Pharmacia), stained
with ethidium bromide 0.02%, visualized under UV light
and photographed.

Restriction Enzyme Digestion of IL-1B+3954 and IL-
1RN +2018 PCR products:
For IL-1B +3954: cutting using TaqI (FastDigest )®

Reaction Mixture: DNA 10 µl, FastDigest Buffer 2 µl,
Restriction enzyme 1 µl & H O (Depc) 17 µl The reaction2

mixture was then incubated for 5 minutes at 65 °C.Taq I
cutting of IL-1B +3954 yields a constant band of 12 bp
and either two further bands of 85 and 97 (in allele 1), or a
single band of 182 bp (in allele 2).

For IL-1RN +2018: cutting using Msp I (BsiS I, Hpa
II)

Reaction Mixture: DNA 19 µl, BSA 2.5 µl, Buffer 2.5 µl,
Restriction enzyme 1 µl

The reaction mix was then incubated for 1 hour at 55°C
Msp I cutting of IL-1RN +2018 yields 125 and 29 bp

for allele 2, while allele 1 is uncut (154 bp).

Polyacrylamide Gel Electrophoresis (PAGE) for Size
Fractionation  of  DNA  Cut  by Restriction Enzymes:
*For IL-1B +3954 gene polymorphism: A single base
variation (C/T) is present at +3954 in Exon 5 (V) explaining
the RFLP. Allele 1 is C and allele 2 is T. PCR primers awere
designed to engineer a control Taq I site in the PCR

band of 12 bp and either two further bands of 85 and 97
(in allele 1), or a single band of 182 bp (in allele 2).

Therefore,  the homozygous genotype (C/C or 1/1)
will appear as three bands (97bp, 85bp and 12bp), while
the homozygous genotype (T/T or 2/2) will appear as two
bands (182bp and 12bp) and the heterozygous genotype
(C/T or 1/2) will appear as four bands (182bp, 97bp, 85bp
and 12bp).

*For IL-1Ra gene (IL-1RN +2018) genetic
polymorphism: A single base variation (C/T) has been
described in Exon 2 at position +2018. Allele 1 is C and
allele 2 is T. Msp I cutting of IL-1RN +2018 yields 125 and
29 bp for allele 2, while allele 1 is uncut (154 bp).

Therefore,  the  homozygous genotype (C/C or 1/1)
will appear as a single band (154bp), while the
homozygous genotype (T/T or 2/2) will appear as two
bands (125bp and 29bp) and the heterozygous genotype
(C/T or 1/2) will appear as three bands (154bp and 125bp
and 29 bp).

Statistical Analysis
Results of IL-1 Gene Polymorphism Were Expressed As:

Allelic frequencies (the number of test alleles in the
population divided by the total number of alleles).
Genotypic frequencies (the number of the test
genotype in the population divided by the total
number of individuals). and 
Carriage rate (the number of individuals carrying at
least 1 copy of the test allele divided by the total
number of individuals). 

The significance of the differences in frequencies in
patients with RA and controls was calculated using 2 × 2
contingency tables and the chi-square test or Fisher’s
exact test, when appropriate. The strength of association
between the clinical features of RA and each IL-1 allele or
genotype was analyzed by Student’s t-test and the chi-
square test. All statistical analyses were performed using
SPSS version 11.0 software (SPSS, Chicago, IL).

RESULTS

The  different  alleles  of IL-1  and IL-1Ra genes on
IL-1 gene locus have been described in Figure 1. PAGE of
some cases of IL-1B +3954 and IL-1RN+2018 genes,
respectively. Are shown in Figures 2 and 3.

Genotype frequency of the studied genes in patients
and  control  groups  are  reported  in  Table  1 and
Figures [4-7].
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Table 1: IL-1B +3954 & IL-1RN +2018 genotypes in controls and in patients groups

IL-1B genotypes IL-1RN genotypes
-------------------------------------------------------------- -----------------------------------------------------------------

Groups 1/1 1/2 2/2 1/1 1/2 2/2* ** *** * ** ***

Control 3 6 1 4 6 0
Low 4 3 0 4 3 0
Moderate 5 18 1 13 10 1
High 1 15 3 12 7 0
Total groups 10 36 4 29 20 1

1/1: homozygous allele 1; 1/2: heterozygous; 2/2: homozygous allele 2* ** ***

Table 2: Significance of gentypic distribution of IL-1B +3954 gene between control and patients groups

IL-1B +3954 genotype
--------------------------------------------------------------------------------

Groups P – Value 1/1 1/2 2/2 Total No* ** ***

Control group 3 6 1 10
Group I (Low) 0.409 4 3 0 7 a

Group II (Mod) 0.434 5 18 1 24a

Group III (High) 0.209 1 15 3 19a

Insignificant in relation to control group (Mann-Whitney test)a

 1/1: homozygous allele 1;  1/2: heterozygous;  2/2: homozygous allele 2* ** ***

Table 3: Allele and genotype frequency and carriage rate of IL-1B +3954 gene in control and patients groups

Control Cases Total Patients Group I (Low) Group II (Mod) Group III (High)
n = 10 N° (%) n = 50N°(%) n = 7N°(%) n = 24 N°(%) n = 19 N° (%)

Allele frequencya

Allele 1 12 (60) 56 (56) 11 (78.6) 28 (58.3) 17 (44.7)
Allele 2 8 (40) 44 (44) 3 (21.4) 20 (41.7) 21 (55.3)

Genotype frequencya

1 / 1 3 (30) 10 (20) 4 (57.1) 5 (20.8) 1 (5.3)
1 / 2 6 (60) 36 (72) 3 (42.9) 18 (75) 15 (78.9)
2 / 2 1 (10) 4 (8) 0 1 (4.2) 3 (15.8)

Carriage ratea

Allele 1 9 (90) 46 (92) 7 (100) 23 (95.8) 16 (84.1)
Allele 2 7 (70) 40 (80) 3 (42.9) 19 (79.2) 18 (94.7)

P < 0.05 comparing between groups I, II & IIIa

None of the other comparisons were significant

Table 4: Allele and genotype frequency and carriage rate of IL-1B +3954 gene in patients with RA grouped according to age of onset, Rheumatoid factor and
Extra-articular manifestations

Early onset Late onset RF+ve RF-ve EAM +ve EAM -ve* *

n = 28 N° (%) n = 22 N° (%) n = 28 N° (%) n = 22 N° (%) n = 18 N° (%) n = 32 N° (%)

Allele frequency
Allele 1 33 (58.9) 23 (52.3) 31 (55.4) 25 (56.8) 16 (44.4) 40 (62.5)
Allele 2 23 (41.1) 21 (47.7) 25 (44.6) 19 (43.2) 20 (55.6) 24 (37.5)

Genotype frequency
1 / 1 6 (21.4) 4 (18.2) 5 (17.9) 5 (22.7) 1 (5.5) 9 (28.1)
1 / 2 21 (75) 15 (68.2) 21 (75) 15 (68.2) 14 (77.8) 22 (68.8)
2 / 2 1 (3.6) 3 (13.6) 2 (7.1) 2 (9.1) 3 (16.7) 1 (3.1)

Carriage rate
Allele 1 27 (96.4) 19 (86.4) 26 (92.9) 20 (90.9) 15 (83.3) 31 (96.9)
Allele 2 22 (78.6) 18 (81.8) 23 (82.1) 17 (77.3) 17 (94.4) 23 (71.9)

None of the comparisons were significant
* EAM: Extra-articular manifestations
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Table 5: Significance of allelic distribution of IL-1RN +2018 gene between control and patients groups.
IL-1RN +2018 genotype
---------------------------------------------------------------------------------

Groups P - Value 1/1 1/2 2/2 Total No* ** ***

Control group 4 6 0 10
Group I (Low) 0.535 4 3 0 7a

Group II (Mod) 0.414 13 10 1 24a

Group III (High) 0.252 12 7 0 19a

Insignificant in relation to control group (Mann-Whitney test)a

1/1: homozygous allele 1;  1/2: heterozygous;  2/2: homozygous allele 2* ** ***

Table 6: Allele and genotype frequency of IL-1RN +2018 gene in control and patients groups.
Control Cases Total Patients Group I (Low) Group II (Mod) Group III (High)
n = 10 N° (%) n = 50 N° (%) n = 7 N° (%) n = 24 N° (%) n = 19 N° (%)

Allele frequency
Allele 1 14 (70) 78 (78) 11 (78.6) 36 (75) 31 (81.6)
Allele 2 6 (30) 22 (22) 3 (21.4) 12 (25) 7 (18.4)
Genotype frequency
1 / 1 4 (40) 29 (58) 4 (57.1) 13 (54.2) 12 (63.2)
1 / 2 6 (60) 20 (40) 3 (42.9) 10 (41.6) 7 (36.8)
2 / 2 0 1 (2) 0 1 (4.2) 0
Carriage rate
Allele 1 10 (100) 49 (98) 7 (100) 23 (95.8) 19 (100)
Allele 2 6 (60) 21 (42) 3 (42.9) 11 (45.8) 7 (36.8)
None of the comparisons were significant

Table 7: Allele and genotype frequency and carriage rate of IL-1RN +2018 gene in patients with RA grouped according to age of onset, Rheumatoid factor
and Extra-articular manifestations

Early onset Late onset RF+ve RF-ve EAM +ve EAM -ve* *

n = 28 N° (%) n = 22 N° (%) n = 28 N° (%) n = 22 N° (%) n = 18 N° (%) n = 32 N° (%)
Allele frequency
Allele 1 46 (82.1) 32 (72.7) 46 (82.1) 32 (72.7) 29 (80.6) 49 (76.6)
Allele 2 10 (17.9) 12 (27.3) 10 (17.9) 12 (27.3) 7 (19.4) 15 (23.4)
Genotype frequency
1 / 1 18 (64.3) 11 (50) 18 (64.3) 11 (50) 11 (61.1) 18 (56.3)
1 / 2 10 (35.7) 10 (45.5) 10 (35.7) 10 (45.5) 7 (38.9) 13 (40.6)
2 / 2 0 1 (4.5) 0 1 (4.5) 0 1 (3.1)
Carriage rate
Allele 1 28 (100) 21 (95.5) 28 (100) 21 (95.5) 18 (100) 31 (96.9)
Allele 2 10 (35.7) 11 (50) 10 (35.7) 11 (50) 7 (38.9) 14 (43.8)
None of the comparisons were significant
* EAM: Extra-articular manifestations

Fig. 1: Allele description of the three IL-1 family gene polymorphisms. Polymorphisms for IL-1B gene have been
described within the promoter region (at -511) and in exon 5 (at +3954). For IL-1Ra gene, polymorphisms include
a VNTR in intron 2 and a single base variation (C/T) in exon 2 at position +2018 (Buchs et al., 2001)
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Fig. 2: RFLP of IL1B +3954 gene cut by Taq I yields A (DAS); with allele 2 frequency, carriage rate and
constant band of 12 bp and either two further homozygosity  being  more  frequent  in   higher  DAS
bands of 85 and 97 bp (in allele 1), or a single (Chi-square test, p < 0.05) (Table 3).
band of 182 bp (in allele 2). Lanes 1&2, two cases When patients  were  grouped  according  to  their
homozygous for allele 2; lane 3, a case age  of  disease  onset,  presence  or absence of
heterozygous for alleles 1 and 2; lanes 4&5, two rheumatoid factor (RF) and of extra-articular
cases homozygous for allele 1; lane 6, molecular manifestations (Table 4): There was no significant
size ladder (GeneRuler™ 50bp) difference in allele frequency, genotype  homozygosity

Fig. 3: RFLP of IL1RN +2018 gene cut by Alu I yields 126
and 28 bp fragments for allele 1, whereas for allele IL-1RN+2018 Gene Polymorphism: There were no
2 a single 154 bp product is observed. Lanes 1&2, significant differences between control and different
two cases homozygous for allele 1; lane 3, a case patients groups in genotypes of IL-1RN +2018 (Mann-
homozygous for allele 2; lane 4 a case Whitney test) (Table 5).
heterozygous for alleles 1 and 2; lane 5, molecular IL-1RN+2018 gene polymorphism was also not
size ladder (GeneRuler™ 50bp). significantly correlated to disease activity score (DAS);

Allele frequency, genotype frequency and carriage showing no significant differences in relation to DAS
rate of the studied genes in patients and control groups: (Chi-square test) (Table 6).

Allele frequency, genotype frequency and carriage
rate  of  the  studied  genes  in  patients and control
groups and their statistical comparisons are reported in
Tables [2-7].

IL-1B+3954 Gene Polymorphism: There were no
significant differences between control and different
patients groups in IL-1B+3954 genotypes (Mann-Whitney
test) (Table 2). However, IL-1B+3954 gene polymorphism
was significantly correlated to disease activity score

and  carriage rate of allele 2 of IL-1B+3954 gene between
RA patients with early age of onset (age < 40 years; n=28)
or late age of onset (n=22), nor between RA patients with
RF positive (n=28) or negative (n=22). However, allele
frequency, genotype homozygosity and carriage rate of
allele 2 of IL-1B+3954 gene were higher in RA patients
with extra-articular manifestations (n=18) than those
without (n=32) but did not reach a statistically significant
level

with allele 2 frequency, carriage rate and homozygosity

Fig. 4: Genotypic frequencies of IL-1B +3954 gene in different study groups. 
IL-1B 1/1= homozygous allele 1; 1/2 = heterozygous; 2/2 = homozygous allele 2.
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Fig. 5: Genotypic frequencies of IL-1RN +2018 gene in different study groups.
IL-1RN 1/1= homozygous allele 1; 1/2 = heterozygous; 2/2 = homozygous allele 2.

Fig. 6: Percentage genotypic distribution of IL-1B +3954 gene in control and patients groups

Fig. 7: Percentage genotypic distribution of IL-1RN +2018 gene in control and patients groups.

When  patients  were  grouped  according  to their to altered gene regulation due to variable binding of
age of disease onset, presence or absence of RF and of transcription factors to promoters, whereas SNPs in
extra-articular manifestations (Table 7): There was no coding regions directly changes the amino acid sequence
significant  difference  in allele frequency, genotype of the encoded protein, [12]. A second method for
homozygosity and carriage rate of allele 2 of IL-1RN+2018 assessing genetic associations involves the evaluation of
gene  between  RA  patients  with  early  age  of  onset microsatellite sequences near key genes that are
(age < 40 years; n=28) and late age of onset (n=22). Also implicated in the disease. Microsatellites are tandem
there was no significant difference between RA patients repeated sequences in the DNA that are primarily (but not
with rheumatoid factor positive (n=28) and negative exclusively) located in non-coding regions. Considerable
(n=22); nor between RA patients with extra-articular heterogeneity exists in the length of each microsatellite,
manifestations (n=18) and those without (n=32). which can indirectly alter gene expression or be in linkage

DISCUSSION polymorphisms, [13]. Many SNPs and microsatellites have

Single nucleotide polymorphisms (SNPs) in promoter is still poorly defined and variations in technique, stage of
regions or coding regions have been extensively disease and patient populations result in some
investigated in RA. SNPs in promoter regions could lead disagreement among various reports [12].

disequilibrium with other undefined genetic

been studied with RA. The relative contribution of each
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Although "shared epitope" alleles have been The polymorphisms in IL-1  (+3953) gene and
reported to be associated with RA, their presence is not association of its allele 2 with severity or susceptibility to
sufficient [14, 15]. Other genes and their polymorphisms RA have been variable among studies on different
thought to be involved in the pathogenesis of RA are populations. Cantagrel et al. [27] in a French study, no
investigated. Associations with polymorphisms or association to susceptibility of RA was noted and also
microsatellites  have  been identified for several cytokines, did not find any difference in allelic frequencies or in
inflammatory mediators and chemokines, including carriage rates among RA patients when grouped
interleukin-1 (IL-1), tumor necrosis factor-alpha (TNF- ), according to different parameters. This study also found
CCR5, RANTES and CTLA4 [16, 17, 18, 19]. The that the carriage rate of allele 2 in IL-1  (+3953) gene was
contribution of each gene is relatively small compared to significantly different in patients with erosive compared
class II MHC, but combinations might provide an to non-erosive RA only when it was taken together with
appropriate genetic background to influence the course of the HLA-DR shared epitope which is itself a marker for
arthritis. erosive disease. Buchs et al.,[24] in another French study,

The IL-1 family gene locus consists of IL-1 ,  and showed similar conclusions that destructive RA was
RN genes located on chromosome 2 [20]. Polymorphisms significantly associated with the rare allele 2 of IL-1
on IL-1 gene locus have been described for the IL-1 (+3954) and suggested an implication of IL-1  gene
gene within the promoter region (at -511) and in exon 5 (V) variants in severity rather than susceptibility to RA.
(at+3954) [21,10]. For IL-1Ra gene, polymorphisms include Barrera et al. [28]in a study on Caucasoid European
a VNTR in intron 2 and a single base variation (C/T) in families, implemented a different analytical methodology
exon 2 at position +2018 [11, 22]. in the form of linkage analysis of IL-1 locus to RA using

The polymorphism of IL-1  in exon 5 (at +3953) is microsatellite markers located in the vicinity of the
thought to influence IL-1 expression and its plasma levels. interleukin-1 (IL-1) gene Super family. They found
However, there is controversy between reports with some suggestive evidence of linkage of RA to the IL-1 locus
studies showing an association between IL-1  +3953 and that the increased linkage to IL-1 in HLA-identical
polymorphism and increased plasma levels of IL-1 sibs suggests a possible interaction between this
[11,23]while others found no effect or even reduction of cytokine  and  the HLA loci. Also, Cvetkovic et al. [29]
IL-1  levels [24, 25, 26]. and Pawlik et al. [30] confirmed the association between

In this study the genotype, allele frequency and allele 2 of IL-1  (+3954) and severity of RA in Sweden
carriage rate of allele 2 of IL-1  gene (+3953) were not and Polish patients. Zhang et al. [31] in a study done on
significantly different from that in controls, suggesting Chinease patients, revealed that allele 2 of IL-1  (+3954)
that this allele plays no role in RA susceptibility. was aassociated to both the susceptibility and severity of
However, IL-1  (+3953) gene allele 2 frequency, carriage RA. On the other hand, Arman et al. [32], You et al. [33]
rate and homozygosity significantly correlated to disease and  Lee et  al. [19] found that the association was
activity as indicated by DAS (disease activity score), between allele 2 of IL-1  (+3954) and RA susceptibility,
being more frequent in patients with higher disease but was not tested against the severity of the disease in
activity score. IL-1  is a pro-inflammatory cytokine that is studies done on Turkish, Chinease and Korean patients.
involved in the pathogenesis of RA and its production In contrary to the above mentioned studies, however,
appears  to  be regulated by such a polymorphism [10]. Huang et al. [34], Kaijzel et al. [35]and Camargo et al. [26]
The rare allele 2 of IL-1  (+3954) has previously been found no association between allele 2 of IL-1  (+3954)
associated with an IL-1  high production phenotype [13] and RA susceptibility or severity in Colombian, Dutch
and this rare allele may, therefore, represent a risk factor and Taiwanese patients. Also, Johnsen et al. [36] in a
for joint destruction by being a marker for chromosomal recent more comprehensive and well-powered study
events related to IL-1  production, shifting the cytokine showed no robust, reproducible association between IL-1
profile toward a pro-inflammatory pattern. Therefore,  variants and the susceptibility to or severity of RA in
polymorphisms in IL-1  gene (+3953) may be useful in white individuals of European descent; and that the
predicting the severity of RA. Also there was no polymorphism in IL1B is not a major contributor to genetic
difference in allelic frequencies or in carriage rates among susceptibility to RA.
RA patients when grouped according to different IL-1RN gene has a variable of number of tandem
parameters like their age of onset (early & late onset), repeats (VNTR) in intron 2 and it includes 6 VNTRs
positivity for rheumatoid factor or presence of extra- depending on the number of repeats of 86 base pair (bp)
articular manifestations. fragment. Six alleles (0, 1, 2, 3, 4, 5) corresponding to 1, 4,
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2, 3, 5 and 6 copies of repeated sequence have been 3. Dinarello, C.A., 2009: Immunological and
identified [37, 38]. It has been reported that allele 2 of this
gene was involved in the production of IL-1 reaceptor
antagonist (IL-1Ra) [39]. However, there are controversial
reports  for  the possible function of allele 2 of IL-1RN.
One report showed that allele 2 reduces mRNA expression
in tissues from ulcerative colitis, whereas other studies
suggest that allele 2 increases IL-1Ra production [40, 41].
This study on a group of Egyptian patients with RA
revealed no association of the disease with polymorphism
in  IL-1  receptor   antagonist gene   (IL-1RN   intron  2;
IL-1RN*2). These results were in accordance with
previous studies showing that RA did not occur in a
higher prevalence in patients carrying the IL1RN*2 allele
[37, 27, 42, 32]. On the contrary, an association has been
shown between Allele 4 of IL-1RN and RA patients in
Taiwan [34], whereas another study in Korea found an
association with allele 2 of IL-1RN, being lower in RA
patients compared to the control group [43]. Also, one
study showed an association between the polymorphism
of IL-1RN*2 and susceptibility to RA, but not activity or
severity in Spanish population [44]. Another study,
however, showed that the polymorphism of IL-1RN*2 was
associated with RA activity or severity and not
susceptibility  in  Black  South  Africans  with  RA  [45].
The lack of reproducibility of findings in genetic
association studies of patients with complex diseases can
have several potential causes and without changes to
present practice, we risk wastage of scientific effort and
rejection of a potentially useful research strategy [46].
Underpowered studies with insufficient sample sizes,
which fail to show evidence of weak (but true) effects, are
common. It involves also poor study design, execution
and undetected population stratification. Also, for most
complex human diseases, the reality of multiple disease
predisposing   genes    of   modest   individual  effect,
gene-gene interactions, gene-environment interactions,
inter-population heterogeneity of genetic and
environmental determinants of disease and the
concomitant low statistical power mean that both initial
detection and replication will probably be very difficult
[47, 48, 49].
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