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Abstract

The aim of this study was to evaluate the frequency of
polymorphism of interleukin-1-a gene (IL1a) at position.ggg and IL-1
Receptor Antagonist Gene at position.maspl 11200 Of the promoter
region (IL1-a-ggg and IL-1R@.maspi 11100 SNP) in TIDM and in healthy
controls subjects in thirty nine of Iragi patients, (12 males & 27
females;1 5.65 + 1.79 years) and 21 controls.(7 males & 14females ;
14.66 £ 3.43 years) were enrolled in this study the polymorphism of
IL1-ag39 and IL1Ra.maspl 11100 Were data waved by polymerase chain
reaction-specific sequence primer (PCR-SSP) assay. Results revealed
that comparing ILlaggs genotypes and alleles between T1DM
patients and controls frequencies of TT genotype and T allele (51.28
vs. 67.95%; P =0.511 respectively) were significantly high in patients
in contrast to controls, (33.33 vs. 40.48%; P =0.179) and the related
RR rates were 18.4 and 19.8, respectively, and the associated EF
values were 1.51 and 1.82 . In contrast CC genotype and C allele
(15.38 vs. 32.05 %, P =0.264 respectively) frequencies were
significantly decreased in patients, compared to controls (52.38 vs.
59.52%; P =0.179), and associated PF values were 0.73 and 0.66 ,
respectively. But for IL-1Ra.maspi 11100 POlymorphism frequencies of
TT genotype and T allele (35.89 vs. 42.31%; P=0.125) were
significantly decreased in patients compared to controls (47.61 vs.
61.90% ; p=0.015), and the associated PF values were 0.49 and 0.59,
respectively. But for TC genotype no significant differences were
found in patients compared to controls. In contrast, CC genotype

Yyy



YAV gl aasd) daalall ¢ galal) 408 Al

and C allele (40.51 vs. 57.69%, P =0.030 respectively) frequencies
were significantly increased in patients, compared to controls (23.81
vs. 38.10%; P =0.015), and the associated EF values were 3.29 and
1.58 , respectively. These findings suggest that both IL1.gg9 and IL-
1Re-maspi 11200 SNP might have a role in the etiopathogenic
mechanism of T1IDM and IL-1R@.maspi 11100 Polymorphism showed
associations (positive and negative) with T1D in the samples of Iraqi
patients. Therefore, the functional role of such receptor might
have been altered due to the deviations of some genotype and
allele frequencies.

*Keyword :Polymorphism IL-1a,IL1Ra Diabetes,

W) Jaiia g Jg¥) (puabidan) Cpall 4651 g1 JLSEN) 205
£ Cmbaall Gl pll Ll pall sl JgY) mdaban) !
W giny B JY) £ sl /g sl

= lld g 2 Ol (glag al iy
Sladl s le oo - A8yl aglall Ay il RS L T Gaals

1oaliiu)
889 - (! a8 gal Wl J oY) (udlidan) Cppall ASEY a2l o A (i Al Al &
® Ombaall Al Jg¥) £ sil) (s Sl 518 maspl 11100 -l a8 gall Wil Alioua g
A& agiag g G (e 275 LsSA (e 12) (el (e AL 30 Clad dua | Ay ghay
+ 3,43 e bugiag A 145 4883 7) slawa¥) e 21 Jilba (A 15,65+1,79
(PCR-SSP) asiuaail) 4485 jlga aladiuly du i) 038 (A aglaned 3 (4w 14,66
oigy piaiall 889 - (uall dsal (ualian) ol LY Jn A il ghil Cua
S TT Al Jaadl) Jaw 3, ua yall (o8 4 ginall CHUBDEAY) (yany 3529 ) ALY
e Wgale Lol ) llaily Jilia P =0.51140Wialg 67.95%; Jida (51.28 T
aladiulyy P =0.179 4dlaialyy 40.48%;J:184(33.33 slawally 4jlia o jall
51,51 ) e S yedily, (Blailly 19.8518.4 ) bl s caly dua kb Alaia)
hail) A dliles cilBiadte cusi g Jo¥) £ 5 s Sl el Lila¥) jhadld Cdlailly (11.82
32.05 Ji&a1538 ) C JaNly CC Al haaill jgil Jiiady . TC S
slaa¥ly 4jla pa el ga Wisale Lalidd) cdlaily (P =0.264 ddlaial 390,

Yry



YAV gl aasd) daalall ¢ galal) 408 Al

(0.66 30.73 ) (AMgaaiS yiayg (P =0.179 Adwialy 52.38%;J:8« 59.52 )
Ol Jiiaal Aygina B cdingl L J¥) £ i) s Sud) play Aa¥) Jhd e
35.89 ) T &y TT Al baill maspl j1100 -Condl adsad Wl J oY) dalian

Alia el s Wgale LU Jaw 3 ((P=0.125 4dlial 42.319%6;d:84
LlaY) jhid sa by S g (47.61 vs. 61.90% ; p=0.015), slaaily
Lisine WEA) TC (Al haall) jediy ol Ladyy lailly 0599 0.49 &l Cus bl pally
184 40.51 ) C W1y CC Auadl Jaall) Jaw JilBally slaualy & e oula pall (s

23.81) slawalily & jla uda pall al Uagala Il (P =0.030 4dialyg 57.69%
Al AlaY) bl e baiS g Gua (P =0.0154Wisk 38.10% Jida
aliiinca y 889- Wl Jg¥) (pualias) Gl g8 ) g 885 Al pall 009 (158 33.29 )
JaY) aaxig Jg¥) g sil) (s Sl e Elaal A s JalaS maspl 11100 -
£13 M aladly (ala o 4 4d) Ba gl maspl 11100 W ealas) Gl Joiial
Ol Qe Adagl joall M ol al) ) clie B g gl Sl
Gy il 8 a8 Lay dieall 131 Alagl jeal) b MY Jg¥) el
ALY calan 3l g Ay ¢l 5 dall (lant Bl Ay

S S) aga | J ) i) Cpall sApalibal) cilall)

Introduction

Diabetes is a chronic disease which influences over 3 million
people in the UK —about 10% Type 1 diabetes and residual
90% have Type 2 diabetes [18] . T1D is a serious autoimmune
disease affecting millions of people worldwide. This
information is for adults with T1D and parents of children with
this condition [15]. T1D wusually starts in childhood,
adolescence, or early adulthood, but it may also start later in
adult life [1,2].Everyone needs a hormone insulin to keep
their blood glucose at a normal level. But with T1D, the
pancreatic gland does not synthesis insulin or make very little
of it [3]. T1D is an autoimmune disease characterized by the
destruction of the insulin-producing islet g cells. Cytokines act
as pleiotropic polypeptides regulating inflammatory and
immune responses through actions on cells. They provide
important signals in the pathophysiology of a range of
diseases, including T1D [14,5].There is increasing evidence
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showing that polymorphisms in cytokine genes may play an
important role in modulating the immune response. Numerous
cytokines have been shown to participate in the pathogenesis
of T1D [4]. As gene polymorphisms can influence in cytokine
production or function, they may potentially contributed to
genetic predisposition to the disease, as at TGF-B1,TNF-a and
IL-6 [11,13]. Mediators of inflammation such as TNF-a, IL-1p,
the IL-6 family of cytokines, IL-18, and certain chemokines
have been proposed to be involved in the events result in both
forms of diabetes. [12,10,6]. Further supply for inflammation
contributing to diabetes comes from researchers who examined
the role of inflammatory cytokines in diabetic such as IL-1 was
first implicated in the development of diabetic[14,8]. IL-1
which was first described in 1972 as a lymphocyte-activating
factor [19] and later was shown to exert a variety of effects
including induction of inflammation [22]. The cytokines IL-1
and TNF-a induce B-cell apoptosis in T1D is reported to rise
by elevated glucose and is a known powerful stimulus of extra
cellular matrix production. Therefore a study found increasing
levels of TNFa and IL-1 in both vitreous and serum of diabetic
subjects compared to control subjects. A study indicated that
an anti inflammatory agent TNF -a and IL-1p, increased in the
sciatic nerves of the diabetic rats [9]. Nowadays, the
recombinant non-glycosylated form of IL-1Ra, anakinra, is
used for treatment of rheumatoid arthritis and is tested also for
IL-1 inhibition during acute gout [20], diabetes mellitus [21]
or familial cold auto inflammatory syndrome [19].For all
previous information the present study focused on the two
types of Interleukins 1-a and 1Ra.
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MATERIALS AND METHODS

Subjects

The diagnosis and extent of disease was determined by
conventional clinical thirty nine patients ; (12 males & 27
females) attended the hospital in Baquba for diagnosis and
treatment during the period October 2015 — June 2016 in
addition to twenty one healthy controls (7males and
14females).( According to diagnosis, after an overnight fasting
of 10-12 h in fasting state for all investigations). Blood
samples were collected in EDTA .The samples were stored
frozen at -20°C. T1D patients, and randomly selected healthy
controls (HC). The patients age range was 15.65 + 1.79 years
compared to healthy controls which was 14.26 + 1.43 years,
were enrolled in the study.

Detection of 1L1 Polymorphism

Genomic DNA was extracted from EDTA blood using Wizard
Genomic DNA Purification Kit (Promega, USA). The
polymorphism was detected at .gg9 and IL-1Ro.maspi 11100
positions of the promoter region (IL1agge and IL-1Ro.maspl
11100) by polymerase chain reaction-specific sequence primer
(PCR-SSP) assay, followed by electrophoresis on 2% agarose-
gel, by using CTS-PCRSSP Tray Kit (Heidelberg, Germany).
The thermocycling conditions were: initial denaturation at
94°C for 2 minutes, followed by denaturation at 94°C for 15
seconds, and then 10 cycles of annealing and extension at 65°C
for 60 seconds. This was followed by denaturation at 94°C for
15 seconds, and then 20 cycles of annealing at 61°C for 50
seconds and extension at 72°C for 30 seconds.

Statistical Analysis

Genotypes of 1L1.gg9 and IL-1Rotmaspl 11100 SNP were presented
as percentage frequencies, and significant differences between
their distributions in T1DM patients and controls were
assessed by two-tailed Fisher's exact probability (P). In
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addition, relative risk (RR), etiological fraction (EF) and
preventive fraction (PF) were also estimated to define the
association between a genotype with the disease. These
estimations were calculated by using the WINPEPI computer
programs for epidemiologists. The latest version of the
WINPEPI  package is available  for free at
http://www.brixtonhealth.com.

Rustles:
Genetic polymorphism of IL1a gene was determined in the

promoter region at position -889 (ILla_SSQSNP), which was

presented with three genotypes (TT, TC and CC) that
corresponded to two alleles (T and C). Among T1D patients,
no significant difference was observed between the observed
and expected frequencies of the three genotypes (a good
agreement with Hardy-Weinberg equilibrium; HWE), while in
controls, a departure from HWE was observed (i.e. a
significant difference between the observed and expected
genotype frequencies they were significantly deviated in
controls (P <0.001).); however, comparing patients to controls
results in some significant differences (Table -1). The
frequencies of TT genotype and T allele were significantly
increased in patients (51.28 and 67.95%, respectively)
compared to controls (33.33 and 40.48%, respectively). The
relative risks (RRs) of such positive associations were 18.4
and, 19.8 respectively. Similar observations were made in TC
genotype (47.34vs. 24.28%, P =0.641respectively). In
contrast, CC genotype and C allele frequencies were
significantly decreased in patients (15.38 and 32.05%,
respectively) compared to controls (52.38 and 59.52%,
respectively). The preventive fractions (PFs) of such negative
associations were 0.73 and 0.66 respectively (Table -2).
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Table 1: Observed numbers and percentage frequencies and Hardy-
Weinberg (H-W) equilibrium of( IL-1a-889 genotypes and alleles) in
Diabetes Type 1 patients and controls.

Groups IL-10-889 Genotypes or alleles H-W
TT | TC | cC T c | X*p
<
Diabetes | Observed | No. 20 13 6 53 25 N.S.
type -1 % | 51.28 | 47.34 | 15.38 | 67.95 | 32.05
(No.= | Expected | No. | 18.01 | 16.99 | 2.40 Not
39) % | 46.17 | 43.56 | 7.00 | Estimated
Controls | Observed | No. 7 3 11 17 25 | 0.001
(No. = % | 33.33 | 24.28 | 52.38 | 40.48 | 59.52
21) Expected | No. | 3.44 | 10.12 | 7.44 Not
% | 16.38 | 48.19 | 35.43 | Estimated

Table 2-: Statistical analysis of associations between IL-10.ggg genotypes
or alleles in Type 1 Diabetes patients and controls.

Statistical Evaluation
Preventive

IL-1a Relgtive or Fisher’s 95_>%
Type of Genotjgz Risk Fraction Exact Confidence
Comparison Etiological | Probability Intervals

or Allele

Diabetes TT 18.4 151 0.511 0.31-1.72
Disease TC 8.1 0.75 0.641 0.30-1.86
Versus CcC 10.9 0.73 0.264 0.75-4.42
Controls T 19.8 1.82 0.179 0.37-1.19
C 16.1 0.66 0.179 0.84-2.73

Genetic polymorphism of IL1Ra gene was determined in the
promoter region at position - maspi 11200 (IL-1ROmaspi 11100),
which was presented with three genotypes (TT, TC and CC)
that corresponded to two alleles (T and C). Among T1DM
patients, no significant difference was observed between the
observed and expected frequencies of the three genotypes (a
good agreement with Hardy-Weinberg equilibrium; HWE));

YYA



YAV gl aasd) daalall ¢ galal) 408 Al

however comparing patients to controls revealed some
significant differences (Table -3). The frequencies of CC
genotype and C allele were significantly increased in patients
(40.51and 57.69%, respectively) compared to controls
(23.81and 38.10%, respectively). The relative risks (RRs) of
such positive associations were 25.6 and, 16.8 respectively,
while TC genotype showed no significant differences in
patients compared to controls. In contrast, TT genotype and T
allele frequencies were significantly decreased in patients
(35.89 and 42.31%, respectively) compared to controls (47.61
and 61.90%, respectively). The preventive fractions (PFs) of
such negative associations were 0.49 and 0.59, respectively
(Table 3 -4).

Table 3: Observed numbers and percentage frequencies and Hardy-
Weinberg (H-W) equilibrium of (IL-1Ra.maspl 11100 genotypes and alleles)
in Type 1 Diabetes patients and controls.

Groups IL-1R@.maspi 11100 Genotypes or alleles | H-W
TT | TC | CC T C X*P
<
Diabetes | Observed | No. 14 17 8 45 33 N.S.
type -1 % | 35.89 | 23.58 | 40.51 | 42.31 | 57.69
(No. = Expected | No. | 12.98 | 19.04 | 6.98 Not
39) % | 33.28 | 48.82 | 17.90 | Estimated
Control | Observed | No. 10 6 5 26 16 N.S.
S % | 47.61 | 28.57 | 23.81 | 61.90 | 38.10
(No. = Expected | No. | 8.05 | 9.90 | 3.05 Not
21) % | 38.32 | 47.17 | 1451 | Estimated
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Table 4: Statistical analysis of associations between IL-1Ra.maspi
Diabetes patients and

11100 genotypes or alleles in Type 1

controls.
Statistical Evaluation
Preventive
IL-1Ra. Relative or Fisher’s 95%
Type of maspl 11100 Risk Fraction Exact Confidence
Comparison | Genotype Etiological Probability Intervals
or Allele
Diabetes TT 3.0 0.49 0.125 0.21-1.17
Disease TC 8.1 0.80 0.663 0.34-1.87
Versus CC 25.6 3.29 0.030 1.17 -9.23
Controls T 4,55 0.59 0.015 0.25-0.84
C 16.8 1.58 0.015 0.86 - 2.88
Discussion

According to the presented results, ILlagy SNP can be
highlighted as an important genetic marker in the pathogenesis
of TLDM presented with three genotypes (TT, TC and CC)
that corresponded to two alleles (T and C). These genotypes
were in a good agreement with Hardy-Weinberg equilibrium
(HWE) in patients, but they were significantly deviated in
controls (P < 0.001).The present study illustrated that IL-a.ggg
IS important genetic marker in the pathogenesis of T1DM
especially if we consider RR values as 18.4 and 19.8 for it was
showed that the frequency of TT genotype and that of T allele
(51.28vs. 67.95%; P =0.511 respectively) were significantly
increased in patients contrast to controls, (33.33 vs. 40.48%; P
=0.179), and the associated EF values were 1.51 and 1.82 ,
respectively. Similar observations were made in TC genotype.
In contrast, CC genotype and C allele (15.38 vs. 32.05%, P =
0.264 respectively) frequencies were significantly decreased in
patients, compared to controls (52.38 vs. 59.52%; P =0.179),
and the associated PF values were 0.73 and 0.66 respectively.
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According to these findings which agree with previous results,
it can concluded that IL1ag SNP might have a role in the
etiopathogenic mechanism of T1DM, However, other studies
investigated other polymorphisms in intron and promoter
regions of IL1 gene and the results were almost conflicting due
to ethnic variations, but they agreed that IL-1 is an important
cytokine involved in immunity and its polymorphisms play a
critical role in TIDM development [14,8,17]. The present
results strongly suggest that IL-/Ra-maspi 11100  POlymorphism
Is involved in T1DM in terms of susceptibility (positive
association) and protection (negative association) in the
samples of Iragi patients. due to IL-1Ra binds IL-1R and
blocks the activities of IL-1a and IL-1B, so it plays as an
anti inflammatory [13]. Interleukin-1 is mainly produced by
activated monocytes and macrophages, and acts systemically
and locally, while IL-1RA is produced by hepatocytes during
the inflammatory acute-phase response, probably to control
IL-1 effects[11,12]. Therefore, the functional role of such
receptor might have been altered due to the deviations of
some genotype and allele frequencies.
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