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The Uncoupling Protein 2 Ala55val Polymorphism is Associated with 
Diabetes Mellitus in a Balinese Population  
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Abstract 

Background. The activity of uncoupling proteins have been reported to be associated with obesity and energy 
metabolism, and it is hypothesized that sequence variation in this gene might contribute to the pathogenesis of type 2 
diabetes mellitus.  

Objective. To investigate the association of the UCP2 Ala55Val polymorphism with blood glucose level and 
anthropometric status. 

Methods. In a cross sectional study, 287 participants (179 male; 108 female) from Legian Village, Kuta, Bali, were 
enrolled. The UCP2 Ala55Val (C544T) polymorphism was detected by PCR-RFLP method. Fasting and 2 hours 
postprandial blood glucose were measured. Anthropometric status including body mass index (BMI) and waist 
circumference were taken. Analysis of variance (ANOVA) was used to test the equality of continuous variables. To 
compare categorical variables, a chi-square test was employed. 

Results. The genotype frequency of the C/C (Ala/Ala), C/T (Ala/Val), and T/T (Val/Val) are 44.9%, 45.6%, and 9.4%, 
respectively. The minor allele frequency of the T (Val) allele is 32%. Individuals with the T/T (Val/Val) genotype have 
higher incidence of diabetes mellitus than those with the C/C (Ala/Ala) or C/T (Ala/Val) genotypes: 18.5%, 7.03%, and 
6.92%, respectively (p=0.038). No significant associations were observed between Ala55Val polymorphism and obesity 
based on BMI and waist circumference determination.

Conclusion. The UCP2 Ala55Val polymorphism was associated with diabetes mellitus in a Balinese population of 
Legian Village, Kuta, Bali. No significant association was observed between Ala55Val polymorphism and obesity. 

Keywords: UCP2Ala55Val, diabetes mellitus, obesity 
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Figure 1. UCP2 Ala55Val detection and frequency. A. UCP2 Ala55Val (C164T) polymorphism was detected by PCR-
RFLP method.

12
 The digested fragments were electrophoresed in a 3% agarose gel at 80 Volt for 1.5 hours, and 

visualized under UV light. M: DNA marker (φX174 RF/HaeIII), lane 1: PCR fragment (uncut DNA), lane 2: Val55 
homozygote, lane 3: Ala55Val heterozygotes, lane 4: Ala55 homozygote. B. Genotype frequencies of C/C (Ala/Ala; 
44.9%), C/T (Ala/Val; 45.6%), and T/T (Val/Val; 9.4%). C. Frequency of major C (Ala; 68%) and minor T (Val; 32%) 
alleles.  

Figure 2. Distribution of fasting and 2 hour - postprandial blood glucose levels based on genotypes of UCP2 Ala55Val. 
Fasting ( left panel) and 2 hour postprandial (right panel) blood glucose levels were plotted against genotypes. The 25 and 
75 percentile coverage is indicated by the boxes, while the error bars indicate 10 and 90 percentile points. The horizontal 
line within the box is the median.  
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Table 1. Characteristics of study subjects grouped by UCP2 Ala55Val genotype

 C/C (Ala/Ala) C/T (Ala/Val) T/T (Val/Val) Total 

n = 287

Male : female (%) 
Age 
Body weight (kg) 
Height (cm) 
BMI (kg/m

2
) 

WC (cm) 
FBS (mg/dL)  
2 h PPBS (mg/dL) 

n = 129

61 : 39 
45.0 ± 9.9 
66.3 ± 13.5 
162.0 ± 8.6 
25.1 ±4.1 
87.1 ±10.3 
97.1± 29.5  
108.9 ± 42.1 

n = 131

66 : 34 
46.2 ± 9.5  
70.0 ± 13.6 
162.4 ± 10.9 
26.7 ± 5.6 
90.1 ± 11.0 
98.1 ± 40.9 
109.5 ± 64.2 

n = 27

52 : 48 
50.2 ±11.6 
66.3 ±11.9 
162.1 ± 7.7 
25.1 ± 3.8 
87.9 ± 10.4 
103.0 ± 46.3 
115.9 ± 73.9 

62 : 38 
46.0 ± 9.9 
68.0 ± 13.5 
162.2 ± 9.7  
25.8 ± 4.9 
88.5 ± 10.7 
98.1± 36.7  
109.8 ± 56.1 

Notes: BMI= body mass index, WC= waist circumference, FBS= Fasting blood glucose level, 2 h PPBS= 2 hours 
postprandial blood glucose level 

Table 2. Prevalence of diabetes mellitus, obesity, and abdominal obesity grouped by UCP2 
Ala55Val genotypes

C/C (Ala/Ala) C/T (Ala/Val) T/T (Val/Val) Total p 

Diabetes mellitus, n (%) 9 (7.03) 9 (6.92), 5 (18.51) 23 (8.07) 0.038* 
Obesity, n (%) 88 (68.21) 103 (79.2) 19 (70.3) 210 (73.42) 0.124 
Abdominal obesity, n (%) 75 (58.13) 84 (65.11) 15 (55.55) 174 (61.05) 0.428 

Notes: Obesity was determined based on BMI > 25 kg/m
2
, abdominal obesity was determined based on WC � 90cm in male 

and WC � 80cm in female.
11

 * Statistically significant, BMI= body mass index, WC= waist circumference 
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Borobodur, the great Buddhist stupa, stands in sacred tranquility at Kedu Plain, in Java, Indonesia. 

Photograph courtesy of Dr. Dyah Purnamasari.


