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The objective of this study is to determine the association between the C-511T
polymorphism of Interleukin -1 B gene in T2DM with or without hypertension in
Malaysian population. A total of 175 subjects were recruited for this study.
Genotyping of C-511T variant was performed by Hot-start PCR-RFLP analysis.
The frequency for CC, TC and TT genotypes of C-511T variant in TL.-1 p gene was
25.45, 40 and 34.55% m T2DM, 25, 51.67 and 23.33% m T2DM with hypertension
and 21.66, 36.67 and 41 .67% respectively found in controls (p>0.05). This study
suggests that there was no significant difference in the genotypic distribution of
C-511T polymorphism of TL.-1 p gene between T2DM and controls. Therefore, C-
511T variant in IL-1  gene polymorphism is not considered an independent risk
factor or not a predictor for T2DM i Malaysian population.
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INTRODUCTION

Type 2 Diabetes Mellitus (T2DM) 18 a polygenic
disorder has an mmpact on morbidity and mortality.
T2DM is agrowing concern in Malaysia (Ooyub et al.,
2004). According to the Second National Health
Morbidity Survey (1996), the prevalence of diabetes was
8.3% in Malaysia. The basis for this enlarged risk has
been ascribed to a cluster of risk factors such as obesity;
dyslipidemia and hypertension which often present in
T2ZDM lead to coronary artery disease (United Kingdom
Prospective  Diabetes  Study, 1998).  Although
envirommental factors contribute to T2DM, the variants in
amino acids of specific candidate genes were also
susceptibility to T2DM (Anuradha ef af., 2005; McCarthy,
2004). Besides those factors, an ethnmic and geographical
differences also varies in the prevalence of T2ZDM
(Samanta et al., 1987).

Cytokines plays a pathological role in diabetes,
particularly Interleukin-1 gene family of cytokine proteins
(Tuttle et al., 2004; Mandrup-Poulsen et al., 1993).
Proinflammatory cytokines such as Interleukin-1 alpha
(IL-1 @) , Interleukin-1 beta (IL-1 B) and interleukin-1
receptor antagomist which belongs to Interleukin-1 family
are invloved in both immune-mediated diseases and
inthe regulation of inflammation (Bidwell et al., 1999).
A subclimical mflammation 1s associated with T2DM
was due to dysregulation of the immune system
(Joachim et al., 2003).

Genetic polymorphisms involved in TL-1 « and
Interleukin-6 genes have been associated with various
mflammatory diseases (Hollegaard and Bidwell, 2006). The
polymorphism in T1.-1 p gene has shown discrepancy
results in different populations in association with type 1
diabetes (Kristiansen e al., 2000, Loughrey ef al., 1998)
but there 1s little mformation 1s available for IL-1 P in
related to risk in T2DM. Interleukin-1 P gene has been
mapped to Chr.2ql3-q21. Several studies involved in C-
to-T transition polymorphism at nucleotide position 511 in
the promoter region of the IL-1 B gene in T2DM and in
other diseases has been reported with controversial
results in different populations (Achyut et al., 2007,
Vohnout et al., 2003; Chou et al, 2005). To know the
possible role of C-311T variant of IL-1 B gene towards
susceptibility to T2DM in Malaysian population, the
candidate gene approach method was employed in this
study. To our knowledge, there have been no previous
studies has been done mn this polymorphism of Interleukin
-1 P gene in T2ZDM in Malaysian Population. Therefore in
this study, we determined the relationship of C-511T
polymorphism of Interleukin -1 p gene in T2DM subjects
in Malaysian population.

217

MATERIALS AND METHODS

Subjects: The study protocol was approved by the
Ethical Committee of Faculty of Medical and Health
Science, Universiti Putra Malaysia (UUPM). Upon the
approval, a total of 175 subjects were included under this
study. Out of that, 115 patients were receiving treatment
from April 2006-April 2007 were recruited from UPM
Physician Clinic, Hospital Kuala Lumpur. The Subjects
in this study were divided into three groups: T2DM
(N-55) and T2DM with HPT (N-60) and controls (N-60).
Type 2 Diabetes was defined as fasting plasma glucose
>7.0 mmol L-1 and the levels were obtained from the
medical records of all the subjects or in those currently
recewving anti-diabetic therapy. Healthy individuals were
collected randomly under the category of plasma glucose
level was below 7.0 mmol T.-1, resting Systolic Blood
Pressure (SBP) <140 and Diastolic Blood Pressure (DBP)
<90 mmHg on at least three separate occasions and had a
negative family history diabetes and hypertension.
Consent form was obtained from all the respondents, who
involved in this study. Socio-Demographic and other risk
factors were also assessed by using a questionnaire in
both Malay and English language.

Biochemical analysis: Individual weight and height were
obtained to calculate Body Mass Index (BMI) using the
formula, weight (kg)/Theight (m)]*. Peripheral blood were
drawn into an EDTA tube (Becton Dickinson, NJT) by a
qualified phlebotomist. Separated plasma was stored at
-20°C and then performed to determine the level of
Tnglycerides (TG), High Density Lipoprotein Cholesterol
(HDL-C), Total Cholesterol (TC) on Hitachi-912
Autoanalyser  (Hitachi, Germany) using Roche
Diagnostics kits (Mannheim, Germany). Low Density
Lipoprotem Cholesterol (LDL-C) was calculated by
Friedewald formula (Friedewald et ai., 1972).

Genotyping methods: Genomic DNA was extracted from
peripheral blood leukocytes using a genomic 1solation
DNA kit (BioBasic. Inc. Canada). The extracted DNA was
quantified and the puwrification was checked using
Biophotometer mstrument (Eppendorf, Germany). The
amplification of 304 bp of IL-1 P gene was done using
Polymerase Chain Reaction-Restriction Fragment Length
Polymorphism (PCR-RFLP) method. PCR amplification
was performed in a total volume of 25 pL reaction mixture
contained 20 pmol of sense, 5’- TGG CAT TGA TCT
GGTTCATC - 37, antisense, 5’- GTT TAG GAA TCT TCC
CACTT - 3 (synthesized by Research Biolabs, Malaysia)
primer (Achyut et af., 2007) 0.4 mmol L-1 each dNTP, 2
mmol L-1, MgCl,, 1x Tag bufferand 1 unmt of NEB Tag
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DNA polymerase (New England Biolabs, Beverly, MA,
USA) and template DNA. PCR cycling conditions were
performed for amplification under the following cycling
conditions: initial denaturation step of 5 min at 94°C
followed by 35 cycles of denaturation at 94°C (30 sec),
annealing at 56°C (30 sec) and extension at 72°C
(30 sec) and a final step of 5 min at 72°C (modified from
Achyut et al., 2007) were carried out on iCycler instrument.
(BioRad Laboratories, Hercules, California, USA). The
amplified PCR product was separated on agarose gel
electrophoresis (Promega, Madison, UUSA). The PCR
products was digested with 2 units of Aval restriction
enzyme (New England Biolabs, Beverly, MA, USA) at
37°Cfor 3hwith 1x NEB buffer 3, m a fmal volume of
20 L reaction mixture. The PCR digested products were
separated by electrophoresis on 4% agarose gel
performed in Origins electrophoresis tank (Elchrom
Scientific AG, Switzerland) and stained with ethidium
bromide. The restricted fragments were visualized in
Alpha Tmager ™ 1220 (Alpha Innotech, San Leandro, CA).
The genotypes of C-511T polymorphism of TI.-1 B gene
show 304 bp for T/T; 304, 190 and 114 bp for C/T and for
C/C genotypes was 190 and 114 bp. Approximately 5% of
samples were genotyped at a separate occasions and
shows identical results.

Statistical analysis: All the data of clinical characteristics
of the subjects were expressed as meantSD. Chi-Square
test was performed to determine the distribution of
genotypes and alleles was assessed for deviation from the
Hardy-Weinberg equilibrium. Two-tailed student’s t-test
was performed for continuous variables to compare
between the groups. All the statistical analysis was
carried out by using SPSS (Chicago, I1.) software version
13.0 for windows. A level of p<0.05 was considered
statistically sigmficant.

RESULTS AND DISCUSSION

Baseline characteristics: A total of 115 patients were
recruited for this study, of whom 72 (62.61%) were
males and 43 (37.39%) were females with mean age
57.98+£10.06 year and healthy controls had 28 (46.67%)

Table 1: Clinical characteristics of all the participants in this study

males/32 (53.33%) females: mean age 45.63£10.37 year.
The clinical and biochemical characteristics of all the
study subjects enrolled in this study have been shown in
Table 1.

The majority of the subjects who participated in this
study were males 100 (57.14%) compared to females 75
(42.86%). Among the entire subjects, Malay (n-70,
40.00%) race comprises more followed by Indians (n-60,
34.29%) and Chinese (n-45, 25.71%). Nearly 82 (68.33%) of
the subjects had positive history of T2DM while controls
were ncluded on the absence of family history of T2DM.
Significant differences (p<0.001) were observed in BMI
28.05+4.33 of T2DM subjects were compared to mean BMI
24.204:4.42 of controls. There was significant difference
observed in diastolic blood pressure, glucose
concentrations and HDL-C (p<0.001 ) however there was
no significant difference found in other risk factors of
T2DM such as LDI.-C, total cholesterol and triglycerides
(p=0.05).

C-511T polymorphism of interleukin-1P gene: In this
study there was no statistically significant association
observed between the C-511T variant of IL-1 B gene and
T2DM subjects in Malaysian population. The PCR
products of TL.-1 f gene was digested with Aval and the
genotypes have been allotted on the basis of the pattern
of bands on electrophoresis gel (Figure not shown). The
distribution of genotypes of 1L.-1 P gene in Malaysian
subjects showed no deviation from Hardy-Weinberg
equilibrium  (p>0.05). The genotypic and allelic
distributions among the subjects are shown in Table 2.

In Malaysian population, the genotypic frequencies
of TL.-1 P gene for CC, CT, TT were 25.45, 40 and 34.55%
respectively in T2DM (p-0.726), whereas in T2DM+HPT
were 25, 51.67 and 23.33% respectively comparedto 21.66,
36.67 and 41.67% for control subjects (p-0.092)
respectively. The derived allele frequency for T allele were
54.55% in T2DM, 49.17% m T2DM+HPT as compared to
60.00% of control subjects respectively. Tt can be seen
that the frequencies of T1.-1 P gene was not associated
with neither T2DM nor those with T2ZDM  with
Hypertension (p=0.05).

Parameters

Control (N-60) T2DM (N-55) p-value T2DM with HPT (N-60) p-value
Age 45,53+10.37 58.45+10.02 0.00 57.52+10.11 0.00
SBP 126.124+9.22 125.38+9.47 0.674 160.67£19.50 0.00
DBP 77.67+6.91 T4.69+8.21 0.03 93.55+4.33 0.00
BMI 24.20+£4.42 28.05+4 .33 0.00 27.004£3.54 0.00
BGL 4, T0+£0.90 12.43+5.65 0.00 11.24+4.63 0.00
HDL 1.06+0.36 0.74+0.22 0.00 0.81+£0.30 0.00
LDL 3.41+1.26 3.40+1.37 0.17 3.82+1.58 0.11
TG 1.72£1.01 2.05+1.04 0.95 1.9941.03 0.16
TC 5.12+1.39 5.18+1.42 0.832 5.14+1.67 0.934

Significant t values obtained fiom two-tailed student’s t-test. Results were expressed as Mean=SD BMI: Body Mass Index; SBP: Systolic Blood Pressure;
DBP: Diastolic Blood Pressure; BGL: Blood Glucose Level, TC: Total Cholesterol; LDL: C-Low Density Lipoprotein Cholesterol; HDL: C- High Density

Lipoprotein Cholesterol; TG: Triglycerides
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Table 2: Genotype and Allele distributions between case and control subjects

Variables Controls (N-60) n (%) T2DM (N-55) n (%0) T2DM with HPT (N-60) n (%)
Genotypes
cc 13 (21.66%) 14 (25.45%) 15(25.0%)
CT 22(36.67%) 22 (40.0%) 31 (51.67%)
T 25(41.67%) 19 (34.55%) 14 (23.33%)
Significance 0.726 0.092
Alleles
C 48 (40.0%) 50 (45.45%) 61 (50.83%)
T 72 (60.0%) 60 (54.55%) 59 (49.17%)
Significance 0.426 0.120
0dds ratio (95% CT) 1.250 (0.740-2.110) 1.551 (0.930-2.586)
Significance obtained through Chi-squared test by comparing cases with controls
Table 3: Genotypic and allelic distributions in male and ferale subjects
Genaotype Alleles
Group Gender cC CT TT p-value C T p-value Odds ratio (95% CI)
T2DM (N-55) M (N-32) 10 9 13 0.104 29 35 0.972% 0.986 (0.461-2.111)
F (N-23) 4 13 6 21 25
T2DM with HPT (N-60) M (N40) 8 23 10 0.348* 39 43 0.078+ 0.490 (0.221-1.089)
F (N-20) 7 8 4 22 16
Controls (N-60) M (N-28) 7 8 13 0.474% 2 34 0.881* 0.946 (0.455-1.967)
F (N-32) 6 14 12 26 38
* No Significant (p>0.05), values were obtained through Chi-square test
Table 4: Genotype and allele distributions within the groups among the three ethnic races
Genotype
Race n (%) CCn (%) CT n (%) TT n (%) p-value
T2DM (N-55)
Malay 23 (41.82%) 8 (34.78%) 9 (39.13%) 6 (26.09%) 0.519
Chinese 7 (12.73%) 1 (14.29%) 4 (57.14%) 2 (28.57%)
Indian 25 (45.45%) 5 (20.09%) 9 (36.0%) 11 (44.0%)
T2DM with HPT (N-60)
Malay 21 (35.0%) 7 (33.33%) 9 (42.86%) 5(23.81%) 0.715
Chinese 13 (21.67%) 2 (15.38%) 7 (53.85%) 4 (30.77%)
Indian 26 (43.33%) 6 (23.08%) 15 (57.65%) 5(19.23%)
Controls (N-60)
Malay 26 (43.33%) 6 (23.08%) 7 (26.929%) 13 (50.0%) 0.601
Chinese 25 (41.67%) 6 (24.00%) 11 (44.0%) 8 (32.0%)
Indian 9 (15%) 1(11.12%) 4 (44.44%0) 4 (44.44%0)

Significant value obtained through Chi-square test

The effect of gender on T2DM was also considered
in this study for IL-1 B gene. Table 3, shows the genotype
and allelic distributions of TL-1 [ gene among males and
females within the case and controls. There was no
significant gender-mediated preferential distribution
difference i either genotypic or allelic distribution in both
male and female subjects (p=0.05) of TL-1 B gene in
Malaysian population. The data was stratified according
to the three main ethnic races in Malaysian
population, we also found no significant difference
(p=0.05) has been seen in the genotype frequencies
between Malays, Chinese and Indians in either case
or controls (Table 4).

To our knowledge, there have been no previous
reports to determine the genotypes of - 511C/T variant of
IL-1 P gene n Malaysian population. In this case-control
study, we determined the association of TL-1 P gene in
TZ2DM and m T2DM subjects with Hypertension in
Malaysian population.

We found that-511C/T variant of IL-1 [ gene was not
assoclated with T2DM and mm T2ZDM subjects with
hypertension. In this study, the concentration of LDL-C
of T2DM patients was not significantly differed from non-
diabetic patients were well supported to previous studies
(American Diabetes Association, 2002). In diabetic
patients, the presence of increased TG level (>1.71 mmol
L-1) and low HDL-Cholesterol (<1.04 mmol L-1) which
greatly increases the risk of CVD supports the report of
Laakso ef al. (1993). Based on this study, gender, BML
and ethnicity were identified to be significantly important
determmants of elevated LDL-Cholesterol and
Triglycerides respectively, supports to previous studies
(Ismail et ai., 2001; Mohamad et al., 1997).

The variants involved in the pro-inflammatory
cytokine reaction have been confirmed their association
with Type 1 Diabetes (Loughrey et al., 1998). However,
the association in Type 2 Diabetes Mellitus n Malaysian
population, revealed a negative association on -511C/T
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polymorphism of TL.-1 B gene. Indeed, we found no
significant differences in the genotypes and alleles of
-511C/T polymorphism within gender and races in case
and control subjects. The findings of this research are in
agreement with the previous studies in association with
Type 1 Diabetes in Danish family (Kristiansen et al.,
2000), coronary artery disease m Rome population
(Vohnout et al., 2003) and rheumatic heart disease in
Taiwan-Chinese population (Chou et al, 2005). In
contrast, -511C/T variant of TL-1 p gene shows a
possible role m T2DM among North Indian populations
(Achyut et al., 2007). The variances are may be due to the
ethnics or environmental factors which may contribute to
the conflicting results (Persu, 2006). Present study has got
some limitations. The sample size for this current study 1s
only 200 subjects and relatively small as compare to
genetic epidemiological studies. Moreover, the study
subjects were heterogeneous population. Further study is
needed with more sample size to know the prospective
role of -511T allele of IL-1 P gene and other
polymorphisms involved in pro-inflammatory cytokines in
related to Type 2 Diabetes Mellitus was recommended in
Malaysian population.

CONCLUSION

Our findings on -511C/T variant of IL-1 B gene does
not provide adequate evidence on association with Type
2 Diabetes Mellitus and in T2DM subjects with
Hypertension in Malaysian population. Therefore, -511T
allele marker 1s not an independent risk on susceptibility
to T2DM among Malaysian subjects.
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