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INTRODUCTION 

Non communicable diseases (NCD) are the main cause of 

death globally and nationally today.1 Results of Basic 

Health Research (2007) showed that in Indonesia, 

communicable diseases caused 28.1% of deaths while the 

Non-communicable diseases (NCD) caused the majority 

death, 59.5%.2 NCDs also increased from 61.39% in 

2009 to 65.9% in 2010 and exceeded the national average 

percentage in West Sumatra.1 Telomere shortening is 

associated with the occurrence of NCDs.3 Telomeres are 

non-coding DNA sequences at the ends of the 

chromosomes and shorten with each cell division.4 The 

acceleration of telomere shortening causes faster aging 

and an increased risk of suffering from NCD.5.6 

Accumulation of telomere shortening, results in critical 

limit of telomere length, thus subsequent cell division 

cannot take place. Cells that cannot divide further will 
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ABSTRACT 

 

Background: Non-communicable diseases (NCD) are the leading cause of death globally today. In West Sumatra 

there has been an increase in NCD which exceeds the national average percentage. Telomere shortening is associated 

with occurrence of NCD. Shortening of telomeres is influenced by diet. The purpose of this study was to examine the 

relationship between Saturated Fatty Acid (SAFA) intake and Superoxide Dismutase (SOD) activity with the telomere 

length of Minangkabau ethnic men.  

Methods: This study was a cross sectional study. The sample of this study were 69 civil servants of Minangkabau 

male at district office in the Padang City, aged 40-50 years and according to the inclusion and exclusion criteria. Data 

on SAFA intake was obtained using Semi Quantitative Food Frequency Questionnaire (SQFFQ), SOD activity was 

measured using the Calorimetric method and telomere length was measured using Real Time Polymerase Chain 

Reaction (RT-PCR) by O’Challaghan and Fennech method. Data analysis was performed using Pearson correlation 

test with significance level p <0.05. 

Results: The results showed an average SAFA intake 10.47+3.46% calories, SOD activity 5.93+0.81units/ml and 

telomere length 468.94+199.25bp. Correlation test between telomere length with SAFA intake showed (p=0.338), and 

the correlation test between SOD activity and telomere length showed (p=0.01).  

Conclusions: From this study it was concluded that there was no correlation between SAFA intake and telomere 

length and there was a significant positive correlation between SOD activity and the telomere length of Minangkabau 

ethnic men.  
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experience aging which continue to apoptosis. Cells that 

experience aging will accumulate in tissues/organs and 

can potentially disrupt normal tissue functions and 

structures. The more cells that undergo apoptosis, further 

decline in organ function occur.7 

Lifestyle factors such as dietary patterns play an 

important role in the occurrence of telomere shortening.8 

The proportion and composition of food intake is related 

to telomere length, the aging process and the risk of some 

chronic diseases.8.9 Results of study by Song et al, stated 

that people who consume high amounts of saturated fatty 

acids have shorter telomere lengths than people who 

consume low amounts of saturated fatty acids.10 Food 

products containing high SAFA can promote release of 

Reactive Oxygen Species (ROS) and pro-inflammatory 

cytokines, thus increasing the level of oxidative stress in 

the body. High oxidative stress level which occur for a 

long time will accelerate the shortening of telomeres and 

increase the risk of NCD.9,11 The Minangkabau ethnic 

community has high saturated fat diet. The percentage 

saturated fat consumption in Minangkabau ethnic is 

around 20.7%.12 Eating habits that consume saturated 

fatty acids that exceed the standard requirements for long 

term can increase the formation of ROS in various 

tissues, increasing oxidative stress, which in turn 

accelerate the shortening of telomeres as high risk factors 

for NCD.10,13 

Telomere shortening is also determined by the balance of 

ROS and antioxidants in the body.6 Antioxidants are 

protective agents that deactivate ROS so that they can 

significantly prevent oxidative stress. The antioxidant's 

ability to modulate oxidative stress plays a role in 

determining the occurrence of telomere shortening.6,14 

SOD is the main enzymatic endogenous antioxidant and 

acts as the first defence against ROS. SOD has the ability 

to eliminate the toxic effects of superoxide anion (O2
-

).15,16 Research by Wang showed that groups which 

experienced increased oxidative stress and low SOD 

activity had shorter telomeres.17 The study aimed to 

examine the correlation between SAFA and SOD with 

the telomere length of Minangkabau ethnic men.  

METHODS 

This research was an analytical observational research. 

The design used was a cross sectional study conducted in 

11 sub-districts of Padang City and the Biomedical 

Laboratory of the Faculty of Medicine. The study was 

conducted from February 2017 to August 2017. The 

population in this study were Minangkabau civil servants 

(PNS) at Sub-district Office in Padang City. The samples 

taken were 69 Minangkabau male civil servants at district 

office in Padang City according to the inclusion and 

exclusion criteria. The sample was selected by simple 

random sampling. The inclusion criteria for this study 

were those who willed to be respondents and aged 40-50 

years, while the exclusion criteria were those who were 

not present during the study and did not suffer from 

cancer. 

Data of fat intake was obtained using Semi Quantitative 

Food Frequency Questionnaire (SQFFQ) by interview 

and the results were stated in % of total calories. SOD 

activity was measured using the Calorimetric method and 

stated in units/ml. Telomere length was measured by Real 

Time Polymerase Chain Reaction (RT PCR) tool and 

analysis according to the O’Challaghan and French 

(2011) method, with results stated in base pairs (bp) Data 

analysis was performed using Pearson correlation test 

with significance level p<0.05. 

RESULTS 

Data on fat intake and SOD activity obtained were 

analyzed by Pearson correlation test and linear 

regression. 

 

Table 1: The mean of telomere length, SAFA intake and sod activity of Minangkabau ethnic men. 

Variables N Mean+SD Min. Max. 

Telomere Length (bp) 69 468.94+199.25 202.00 961.00 

SAFA (% calories) 69 10.47+3.46 3.96 25.95 

SOD (unit/ml) 69 5.93+0.81 3.42 7.06 

 

Table 1 showed the mean telomere length of the 

Minangkabau ethnic men was 468.94±199.25 base pair 

(bp) with highest telomere length was 202 bp and lowest 

telomere length was 961 bp. The mean SAFA intake of 

the Minangkabau ethnic men was 10.47±3.46% calories 

with minimum SAFA intake was 25.95% calories and 

minimum SAFA intake was 25.95% calories. The mean 

SOD activity of the Minangkabau ethnic men was 

5.93±0.81 units/ml with highest SOD activity was 

7.06units/ml and lowest SOD activity was 3.42units/ml. 

Figure 1 showed no significant correlation between 

SAFA intake and telomere length Minangkabau ethnic 

men (p = 0.338). R2 = 0.014 shows that the effect of 

SAFA intake on telomere length is 1.4% which meant 

that 1,4 % of the telomere length is determined by SAFA 

intake. The rest is caused by other factors. 
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Figure 1: Correlation between SAFA and telomere 

length of Minangkabau ethnic men. 

 

Figure 2: Correlation between SOD and telomere 

length of Minangkabau ethnic men. 

Figure 2 showed a significant correlation between SOD 

activity and telomere length. Correlation of SOD activity 

with telomere length had a low correlation level and 

positive pattern/direction which meant that the higher the 

SOD activity, the longer the telomere length (p = 0.01, r 

= 0.306). R2 = 0.094 showed that the effect of SOD on 

telomere length was 9.4%. Linear regression test results 

showed Telomere length = 23.431±75,079 (SOD 

activity). Telomere shortening was reduced by 75,079 bp 

with each increases of SOD activity per unit/ml. 

DISCUSSION 

This study showed the SAFA intake of Minangkabau 

ethnic men aged 40-50 years, of 10.47%. The 

recommended SAFA intake by the National Cholesterol 

Education Program (NCEP) and American Heart 

Association (AHA) is <10%.18 The results of this study 

showed saturated fat intake of 10.47%, higher than 

recommended value of 0.47%. The results of this study 

showed that the average SOD enzyme activity was 

5.93U/ml. The study by Nojima M et al, 2009 in Japanese 

people aged 40-79 years showed an average SOD activity 

of 3.21U/ml in men and 3.52U/ml in women. The method 

of measuring SOD activity had not been standardized so 

it was difficult to compare results in various studies.19 

Differences in SOD activity could be influenced by 

several factors such as genes, age, gender and lifestyle.19 

Increased SAFA intake can increase the production of 

pro-inflammatory cytokines (IL-6 and TNFα) and 

oxidative stress in the body so that telomere shortening 

occurs. SAFA intake of 10.47% is still at the 

recommended limit of NCEP and AHA, which does not 

cause increased oxidative stress and is suspected had no 

significant correlation with telomere length. In addition, 

respondents with SAFA intake >10%, around 63.9% of 

them, had SOD activity above average (>5.93u/ml). SOD 

activity is able to eliminate/neutralize superoxide anion 

radicals (O2
-) produced by increasing SAFA intake. This 

also allegedly resulted in SAFA intake not having a 

significant relationship with telomere length. The results 

of this study were different from those of Kark D (2012) 

and the study of Tiainen A (2012) which stated that there 

was a significant correlation between SAFA intake and 

telomere length (p = 0.007 and p = 0.01). The difference 

in results with this study was seen from the difference in 

SAFA intake, where SAFA intake in the Kark D study 

(2012) was 11.3% and SAFA intake in the study of 

Tiainen A (2012) was 13.3%. SAFA intake of study by 

Kark D (2012) and Tiainen A (2012) was higher when 

compared to this study (10.47%), which could result in 

different finding.11,20 

In this study, a significant correlation was found between 

SOD activity and the telomere length of Minangkabau 

ethnic men (p = 0.01, r = 0.306). The correlation between 

SOD activity and telomere length has a positive 

pattern/direction. The test results also showed that 9.4% 

of telomere length were determined by SOD activity and 

regression test predictions stating that each increase of 

SOD activity per 1u/ml of would reduce telomere 

shortening by 75.079 base pair (bp). This study was in 

line with the research of Zhou M et al, in the Chinese 

population showing the relationship between SOD 

activity and telomere length (p = 0.001).9 Endogenous 

antioxidant activity protects telomere length.8 SOD is one 

of the most critical antioxidant enzyme that can prevent 

oxidative stress and minimize the damage which occurred 

in cells so that they can preserve telomere length.15 

Wang's experimental study (2014) showed that a group of 

male rats with low SOD activity had shorter telomeres.17 

There was a significant positive correlation between SOD 

activity and telomere length of Minangkabau ethnic men, 

so some efforts to increase SOD activity can be done as 

an effort to prevent telomere shortening. 

Some efforts that can be made to increase SOD activity 

include the adequacy of zinc (Zn) and copper (Cu) 

mineral intake which act as cofactors so that SOD 

enzymes function properly. Besides that, doing moderate 

intensity exercise on a regular and long-term basis and 
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applying Mediterranean diet pattern which is high in 

vegetables, fruits, cereals, fish and low meat and daily 

products can increase the antioxidant activity of 

SOD.8,21,22 Research by Chen J, stated that poly 

unsaturated fatty acids (n-3 PUFAs) had a role in 

increasing antioxidant activity. Poly unsaturated fatty 

acids (n-3 PUFA) contained in fish oil can increase 

cardiac SOD activity by around 19%-58% in rats which 

experience aging (P<0.05).23 

CONCLUSION 

There was no correlation between SAFA intake and 

telomere length and there was a positive correlation 

between SOD activity and telomere length of 

Minangkabau ethnic men. Telomere shortening will be 

reduced by 75.079 bp with each increases in SOD activity 

per unit/ml. 
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