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ABSTRACT. Variable number of tandem repeats (VNTR) polymor-
phism in the interleukin 4 (IL-4) gene has been associated with end-
stage renal disease (ESRD) subjects in many different populations, 
although with conflicting results. We determined the 70 bp of VNTR 
polymorphism at intron 3 of the IL-4 gene in Malaysian ESRD subjects. 
Buccal cells were collected from 160 case and 160 control subjects; 
genomic DNA was amplified using PCR, followed by agarose gel elec-
trophoresis. There were significant differences in genotypes and alleles 
of the IL-4 gene. We conclude that VNTR polymorphism of the IL-4 
gene is a risk factor for the development of ESRD among Malaysians. 
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INTRODUCTION

End-stage renal disease (ESRD) is an advanced form of chronic renal failure, where 
renal functions decline to 10% of normal prior to the initiation of dialysis or transplantation. The 
last ten years have witnessed an increase in the number of patients entering renal replacement 
therapy due to ESRD (Wu et al., 2003). In Malaysia, the prevalence of dialysis patients increased 
from 5542 in 1999 to 17,015 in 2007 and almost 19,000 in 2008 (16th Report of the Malaysian 
Dialysis & Transplant Registry, 2008). ESRD has a heterogeneous etiology that results from 
both genetic and environmental factors. Inflammation is an important pathophysiological fac-
tor in primary renal disease and leads to the development of ESRD (Yao et al., 2004). Both 
dialysis-related and dialysis-unrelated factors may be related to chronic inflammation in ESRD 
patients (Tripathi et al., 2006). The genetic variability found in the number of interleukin genes 
affecting the pathogenesis of ESRD contributes in a variable manner. Variations occurring in the 
DNA sequences are polymorphisms. Single nucleotide polymorphisms and variable number of 
tandem repeats (VNTR) are the common polymorphisms found in the human genome and are 
considered to be the cause of various disorders. Various association studies have been conducted 
to identify early risk for diseases and can be applied to predict the response of specific drug treat-
ment (Kirchheiner et al., 2006). In that way, a number of polymorphisms have been observed in 
interleukin genes, and several studies have shown that genetic polymorphisms play a role in the 
development of ESRD (Mittal and Manchanda, 2007; Tripathi et al., 2008). Interleukin-4 (IL-4) 
is a potent anti-inflammatory, and its gene is located on the long arm of chromosome 5 (q23-31), 
together with other cytokine genes. The VNTR polymorphism located in the third intron consists 
of three 70-bp repeats, with two repeats and four repeats of rare alleles, which are the candidate 
genes for this disease (Kirchheiner et al., 2006; Mittal and Manchanda, 2007; Konwar and Bid, 
2008). Many studies have reported that gene polymorphism of IL-4 is associated with ESRD 
(Freedman et al., 1997; Nordfors et al., 2005; Wetmore et al., 2005).

Association studies of VNTR polymorphism of the IL-4 gene were carried out in 
many studies in various populations with conflicting results (Mittal and Manchanda, 2007; 
Konwar and Bid, 2008). There are many differences between Malaysians and populations of 
other countries, in terms of genetic background, lifestyle, socio-demographic factors, and diet. 
Identifying the susceptibility genes will help us in understanding the pathophysiology of the 
disease. This study was conducted to determine the 70-bp VNTR polymorphism of intron-3 
of the IL-4 gene in Malaysian ESRD subjects. In addition, the IL-4 gene can be used as a bio-
marker to predict the risk of ESRD among Malaysians. 

MATERIAL AND METHODS

Genomic DNA was extracted using the DNA Extraction Kit from BioBasic (Canada). 
Polymerase chain reaction (PCR) amplification was performed for VNTR polymorphism of 
the IL-4 gene in a 25-µL reaction mixture containing 20 pM forward and reverse primers, 0.4 
mM each dNTP, 2 mM MgCl2, 1X Taq buffer, 1 U NEB Taq DNA polymerase (New England 
Biolabs, Beverly, MA, USA) and the template DNA. The initial denaturation was set up for 
10 min at 95°C followed by 32 cycles of denaturation for 30 s at 94°C, annealing for 30 s at 
60°C, and extension for 30 s at 72°C. PCR products were separated by 2% agarose gel elec-
trophoresis and viewed under UV light.
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RESULTS AND DISCUSSION

To our knowledge, no previous studies have been carried out to determine the associa-
tion of VNTR polymorphism in the IL-4 gene with ESRD subjects in Malaysian. Thus, this is 
the first study to report the relationship between VNTR polymorphism in the IL-4 gene and 
ESRD in a Malaysian population.

Approval of the study was obtained from the Ethics Committee of the Faculty of 
Medicine and Health Sciences, Universiti Putra Malaysia, under the Research Universiti Grant 
Schedule project. A total of 160 cases and 160 controls were recruited for this study. A ques-
tionnaire was prepared both in Malay and English languages to assess the socio-demographic 
characteristics of the study subjects. An informed consent form was obtained from those who 
fulfilled the selection criteria. There were significant differences with respect to gender, age, 
systolic blood pressure, diastolic blood pressure, serum creatinine level, and triglycerides, 
with P < 0.05, as compared to control subjects. 

The VNTR polymorphism of the IL-4 gene was detected by the PCR method followed 
by agarose gel electrophoresis (Gyan et al., 2004). Figure 1 shows the VNTR polymorphism 
in intron 2 of the IL-1RN gene. Figure 1 also shows the VNTR polymorphism in intron 3 of 
IL-4 gene. Homozygous wild type (B1B1) had the highest frequency and percentage in case 
[74 (46.25%)] and control subjects [86 (50.59%)], followed by the heterozygous mutant type 
(B1B2) with 53 (33.13%) and 68 (40%), respectively, and the lowest frequency was seen in 
the homozygous mutation type (B2B2), that is, 33 (20.63%) and 16 (9.41%), respectively.

Figure 1. Detection of the VNTR gene polymorphism of the IL-4 gene on 2% agarose gel electrophoresis. 
M = 100-bp marker. Lanes 1, 2, 3, 6, 7, 9, 10, and 12 show the B1 allele (183 bp). Lanes 4, 5, 8, 11, 13, and 
14 show the B1B2 (183 and 253 bp) genotypes. Lane 15 shows the B2 allele (253 bp).

There were significant differences in genotypes and alleles of VNTR polymorphism 
of the IL-4 gene between ESRD patients and control subjects (P < 0.05). To support our re-
sults, Table 1 shows the genotype and allele frequencies of the VNTR polymorphism of the 
IL-4 gene of ESRD patients among Asian populations. 

M       1         2        3        4        5        6        7        8        9       10      11      12      13      14      15
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Our finding is consistent with findings in other Asian populations such as in an Indian 
population study (Mittal and Manchanda, 2007). Tsai et al. (2005) suggested that IL-4 gene 
intron 3 polymorphism was a potential genetic marker for the risk of bladder cancer. A sig-
nificant association of IL-4 VNTR could influence the type of immune response and increase 
the development and progression of IgA nephropathy in a Japanese population (Nakashima et 
al., 2002; Masutani et al., 2003). However, our results were contradictory to findings for other 
populations (Wu et al., 2003). The discrepancies with previous studies may be due to ethnicity 
differences, heterogeneous population or sampling bias or possibly due to the environmental 
factors contributing to the negative associations (Persu, 2006). Furthermore, despite the con-
siderable controversy regarding the existence and importance of ethnic differences in genetic 
effects for complex diseases, it seems evident that genetic markers for proposed gene-disease 
associations may vary in frequency across populations. Replication studies to confirm the as-
sociation of IL-4 VNTR and other polymorphisms in the interleukin cluster genes with ESRD 
among Malaysians is strongly recommended. The current study has to be interpreted within 
the context of its limitations. IL-4 VNTR polymorphism was screened to determine whether it 
is a risk factor or not for the development of ESRD in Malaysian subjects. We did not address 
the mechanism or the functionality of the IL-4 VNTR polymorphism. The control subjects 
were not age- or gender-matched, and they were relatively young as compared to case sub-
jects. Nonetheless, our findings strongly suggest that IL-4 VNTR polymorphism in the intron 
3 region may be a risk factor for the development of ESRD among Malaysians.
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