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Original Article

Blood-borne lipids are a risk factor for cardiovascular 
disease and a leading cause of death in the world. 
Increased total cholesterol and triglycerides are the most 
important risk factors for atherosclerosis and cardiovas-
cular disease (The Emerging Risk Factors Collaboration, 
2009). The age-related diseases are associated with cells’ 
aging (Brouilette et al., 2007). The development of ath-
erosclerotic plaques is the main cause of cellular aging; in 
vitro induction of aging on coronary artery endothelial 
cells induces the expression of genes involved in athero-
genesis. Biological aging and high concentration of blood 
lipids increase the risk of coronary artery and heart dis-
ease (García-Calzón, Moleres, et  al., 2014). It is well 
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Abstract
Telomeres contain TTAGGG (T; Thymine, A; Adenine and G; Guanine) repetitive sequences and are placed at 
the end of human chromosomes. Telomere dysfunction is implicated in some age-related and chronic diseases, 
but its association with total serum lipids and obesity is unknown. Our objective was to determine influenced 
of total serum lipids on leukocyte telomere lengths (TLs). Participants were selected by cluster sampling from 
22 districts of Tehran. The questionnaires were completed by 500 subjects and after the initial assessment in 
terms of lifestyle, nutrition, home, and job, 300 healthy people, aged 25–40 years were finally selected. TLs and 
serum level of total lipids were measured by quantitative real-time PCR and the Phillips method, respectively. 
The average telomere length (T/S) and total lipids were 1.05 ± 0.3 mg/dl and 643.3 ± 70.8 mg/dl, respectively. 
We found that a one unit difference in the following parameters were associated with kilo base pair differences 
in TL: Age −0.0002 (95% CI [−0.0022, −0.0018]), BMI −0.0019 (95% CI [−0.0003, −0.0034]), TC 0.0001 (95% 
CI [−0.0006, −0.0007]), TG −0.0010 (95% CI [−0.0015, −0.0004]), PL 0.0001 (95% CI [−0.0005, −0.0007]), 
and TSL −0.0003 (95% CI [−0.0008, 0.0001]). Spearman correlation analysis revealed an inverse relationship 
between TC (R = −0.53; 95% CI [−0.61, −0.44]), TG (R = −0.50; 95% CI [−0.58, −0.41]), PL (R = −0.46; 95% 
CI [−0.54−0.36]), and TSL (R = −0.63; 95% CI [−0.69, −0.56]) with T/S. Our research suggests that the inverse 
relationship was found between TL and weight, BMI, age, and TSL which were associated with obesity. High 
serum lipids concentration may be associated with systemic inflammation and atherosclerosis and may lead to 
oxidative stress, resulting in telomere shortening.
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known that obesity and high level of serum lipids are 
characterized by systemic inflammation and oxidative 
stress (Rankin, Andreae, Oliver Chen, & O’Keefe, 2008). 
The relationships between obesity and shorter telomeres 
have been indicated by other reports (García-Calzón, 
Gea, et al., 2014).

Telomeres are complex nuclei-proteins located at the 
ends of chromosomes, formed by TTAGGG (T; Thymine, 
A; Adenine and G; Guanine) repetitive sequence in the 
DNA (García-Calzón, Gea, et  al., 2014; Zhan et  al., 
2017). The role of repetitive sequences is to maintain 
cellular stability and prevent DNA degradation by exo-
nuclease, and loss of specific genes due to DNA replica-
tion repeat. In addition, the sequence prevents 
chromosome destruction, abnormal gene in combination 
with each other, and plays an essential role in the main-
tenance of chromosomes. Areas of telomere at the end of 
chromosomes are sensitive to the damage by some com-
pounds such as active radical oxygen and contaminants. 
The average telomere length (TL) in the human body 
ranges between 10 and 15 kilo base pairs (kb) (Blackburn, 
Greider, & Szostak, 2006). Shortening of the TL occurs 
alongside incomplete cell division and DNA duplication 
(Hahn, 2003). TL is reduced by age, and in each cycle of 
cell growth, about 50 to 200 base pairs (bp) of TL is 
reduced (Harte et al., 2012). Therefore, TL is considered 
as a biomarker of aging (Harte et al., 2012). Short TL in 
peripheral blood leukocytes (PBLs) indicates the risk of 
cardiovascular and respiratory diseases (Brouilette et al., 
2007; Zhan et al., 2017). Higher cellular lipid level with 
acute and chronic inflammation causes changes in TL 
(Lee, Martin, Firpo, & Demerath, 2011; Rehkopf et al., 
2016). Cellular inflammation and oxidative stress are 
reported to be associated with TL (Karimi et al., 2018; 
Rehkopf et  al., 2016). In this condition, cell division 
capacity is highly increased and TL becomes too short 
in several stages of cell proliferation. Cells with shorter 
TL lost the ability of the division and aging, thereby 
leading to apoptosis (Hohensinner, Goronzy, & Weyand, 
2011; Joshu et  al., 2015). The inverse relationship 
between TL and obesity has been reported by several 
studies (Cui et al., 2013; Lee et al., 2011; Njajou et al., 
2012), but others did not report this relationship (Bekaert 
et  al., 2007; Diaz, Mainous, Player, & Everett, 2010). 
Nevertheless, to the best of our knowledge, no studies 
have reported the relationship between changes in total 
serum lipids (TSL) concentration and TL in the male 
population. Therefore, the aim of this current study was 
to determine the relationship between TLs with instinct 
TSL in the male population. In this study, after receiving 
blood samples from the Tehran active male population, 
the concentration of TSL and other related factors and 
TL based on real-time PCR were examined in leuko-
cytes using a cross-sectional study.

Method

Sampling and Questionnaire Study

The study was cross-sectional and studied population 
included all men aged 25–40 years in Tehran based on 
a validated questionnaire. More than 500 citizens 
between 25 and 40 years old were selected by stratified 
cluster sampling from 22 districts of Tehran and were 
enrolled in the study. In the present study, only healthy 
men were selected and those with a history of cardio-
vascular, or chronic and debilitating diseases or diabe-
tes alongside those treated with plasma lipid-lowering 
drugs were excluded from the study. Finally, data of 
300 subjects were studied. All participants in the study 
were asked to be on fasting on the visiting day, not have 
eaten for 12 h the night before visiting, and on the visit-
ing morning, they should have avoided smoking and 
excessive exercise. In order to collect information, a 
questionnaire was prepared. Information collected 
included subjects’ demographic information, questions 
related to lifestyles such as smoking and physical activ-
ity, questions related to specific diseases and history of 
anti-hyperlipidemic drugs. The examination was done 
in all subjects as follows: measuring systolic and dia-
stolic blood pressure twice at sitting position after rest-
ing for 5 min of resting, measurement of waist and hip 
circumference, height and weight. BMI was calculated 
by dividing weight (kg) by height squared (m2) and cat-
egorized in three groups: 25 (normal), 25 to 30 (over-
weight), and ≥30 kg/m2 (obese).

Also, subjects with a waist circumference greater than 
102 cm were considered as high risk. For the detection of 
lipid disorders, total triglyceride concentration ≥200 mg/
dl and TSL concentrations greater than 600 mg/dl were 
utilized. The protocol of this study has been approved by 
the Tehran University of Medical Sciences ethics com-
mittee with code IR.TUMS.REC.1395.2586. Before the 
study, the informed consent form was filled up by all par-
ticipants. A complete description of the study, objectives, 
method of study, benefits, and the final result are given to 
everyone in the study.

Serum Lipids

Serum samples were assessed on the first day of admis-
sion of serum lipid levels. Total cholesterol (TC), free 
cholesterol (FC), and triglycerides (TG) were measured 
by the kits prepared from PARS Azmon Company. TC 
was determined via enzymatic colorimetric method uti-
lizing cholesterol esterase and cholesterol oxidase 
enzymes. FC was determined via enzymatic colorimetric 
method utilizing cholesterol oxidase and peroxidase 
enzymes. In the measurement of FC concentration, the 
cholesterol esterase enzyme was not assessed. According 
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to other articles and the existence of a linear relationship 
between the PLs and TC, phospholipids (PL) concentra-
tion was obtained from PL = (0.766 × TC) + 62.3 mg/dl 
(Bernert, Turner, Patterson, & Needham, 2007). TSLs are 
estimated by adding TC, FC, and TG values. Given that 
the blood cholesterol is found in two forms of esterified 
and nonesterified fatty acids, the amount of esterified 
cholesterol was obtained from the difference between TC 
and FC. Given that the ratio of the average molecular 
weight of esterified cholesterol divided by the molecular 
weight of nonesterified cholesterol is equal to 1.677, the 
TC and FC difference was multiplied by this ratio. Finally, 
the TSL was estimated by the following equation (Akins, 
Waldrep, & Bernert, 1989): TSL = 1.677 × (TC – FC) + 
FC + TG + PL. Moreover, in the case when there is no 
information regarding the PL, one can use the Phillips 
method according to the following equations (Bernert 
et al., 2007): TSL = 1.677 × (0.73TC) + (0.27 × TC) 
+ TG(0.766 × TC) + 62.3. The cumulative dose of 
smoking is computed by the following equation: pack-
years = smoked years × packs per day.

Blood Samples and DNA Extraction

After completing the questionnaires, 10 cc blood samples 
were taken. Quickly, the serum content of about half of 
the blood samples was separated by centrifuge (5 min at 
4,000 rpm), kept in glass vials, and maintained at −70 °C 
before testing. Blood samples were collected in EDTA 
tubes and stored at −20 °C before use. Genomic DNA 
was extracted from 2 ml of each blood sample by the 
Salting-Out method. The concentration of extracted DNA 
and its quantity and purity was assayed using the 
Nanodrop (Thermo Scientific, Wilmington, DE, USA) 
and by considering the A260/A280 ratio. For the possibil-
ity of destruction of DNA, some extracted samples were 
poured into electrophorese (1% agarose gel). If the thick 
DNA band was observed on the agarose gel, extracted 
DNA was appropriate, but when DNAs create a smear on 
the gel, re-extraction is performed. All extracted DNA 
was stored at −70 °C until use.

Relative TL

The relative TL was determined with a real-time PCR 
method based telomere assay previously described by 
Cawthon (Cawthon, 2002). In summary, real-time PCR 
was done using SYBR Premix Ex Taq kit (Takara) and the 
primer concentrations for the telomere were 270 nM Tel1 
[5′-CGG TTT(GTTTGG)5GTT-3′] and 900 nM Tel

2
 [5′-

GGC TTG(CCTTAC)5CCT-3′] and for single-copy gene 
primers, 300 nM for 36B4u [5′-CCCATTCTA 
TCATCAACGGGTACAA-3′] and 500 nM for 36B4d 
[5′-CAGCAAGTGGGAAGGTGTAATCC-3′] were used.  

The reaction was performed three times in duplicate wells 
for each sample using 25 ng/ml of DNA. In each run, 
three no-template controls alongside other samples and 
under the same conditions were included for primer dimer 
study and correct gene amplification process. Melting 
curve analysis was used for evaluating the property and 
verifying the specificity of each run. The standard curve 
to evaluate the PCR efficiency in each run was utilized by 
serially diluting one reference DNA sample with deion-
ized water to make six concentrations of DNA ranging 
from 1.56 to 50 ng/ml. The TL reference value was deter-
mined by mixing DNA of 10 randomly selected DNA 
samples. The TL for each sample was estimated by deter-
mining the ratio of the number of telomere repeat copy 
number (T) to the relative number of 36B4 copies (S) 
with respect to the same reference DNA sample. The 
results were expressed in terms of T/S ratios.

Statistical Analyses

Spearman correlation test was employed to examine the 
relationship between TL and interfering factors. Chi-
square test was utilized to compare the frequency of qual-
itative independent variables in both groups. TL was 
analyzed as a continuous and categorical variable. 
Wilcoxon test was employed to study differences in TL as 
a continuous variable and taking into consideration 
height, weight, BMI, age, residence in Tehran, place of 
residence, smoking, cumulative smoking (light smokers 
(pack-years <30) or heavy smokers (pack-years ≥30), 
serum levels of TC, TG, FC, PL, and total serum lipid 
(TSL). The statistical tests were two-sided, and p values 
less than .05 were considered to be statistically signifi-
cant. All statistical analyses were carried out using statis-
tical software R 3.2.2 and Stata 12.1.

Results

The questionnaires and blood samples were collected from 
300 subjects. The average age was 33.47 ± 4.25 years. The 
percentage of smokers was 17%–24%. The average con-
centration of total lipids was 643.3 ± 70.8 mg/dl. The 
demographic characteristics, TL, Total cholesterol (TCol), 
Triglycerides (TG), and Phospholipid (PL) in the studied 
population are present in Table 1.

TL in all samples was measured by real-time PCR. 
Spearman correlation analysis revealed an inverse rela-
tionship between age, weight, BMI, place of residence, 
smoking status, mean pack-years, TC (R = −0.53; 95% 
CI [−0.61, −0.44]), TG (R = −0.50; 95% CI [−0.58, 
−0.41]), PL (R = −0.46; 95% CI [−0.54, −0.36]), and 
TSL (R = −0.63 (95% CI [−0.69, −0.56]) level with TL 
(Table 2). Shortening of TL with age, BMI, smoking, and 
quartile of TSL is shown in Figure 1(a)–(d).
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The means ± SD of T/S was 1.13 ± 0.36. Higher 
weight more than 75 kg (p = .05), age over 34 years (p 
= .03), had lived more than 8 years (p = .056), TG level 
over 150 mg/dl (p = .04), and FC over 50 mg/dl (p = 
.036) demonstrated a significant relationship with TL 
shortening. Results are given in supplementary material 
(Table S1). Multivariate linear regression coefficients of 
the association between log T/S and serum lipids (TC, 
TG, PL, and TSL) adjusted for age, residence, live in 
place, pack-years, and smoking status are given in sup-
plementary material (Table S2). We found that a one unit 
difference in the following parameters were associated 
with kb differences in TL: Age −0.0002 (95% CI 
[−0.0022, −0.0018]), BMI −0.0019 (95% CI [−0.0003, 
−0.0034]), TC 0.0001(95% CI [−0.0006, −0.0007]), TG 
−0.0010 (95% CI [−0.0015, −0.0004]), PL 0.0001 (95% 
CI [−0.0005, −0.0007]), and TSL −0.0003 (95% CI 
[−0.0008, −0.0001]). Serum levels of TC, TG, PL, and 
TSLs with quartiles of TL are present in Figure 
2(a)–(d).

The average levels of TC, TG, PL, and TSLs in all 
samples were 185 ± 28.8, 146.3 ± 36.4, 203.4 ± 21.65, 
and 624.3 ± 81.4, respectively. The results of the 
Kruskal–Wallis test was significant (p = .00). Therefore, 
TL shortening has happened with increasing serum lipids. 
The mean and median concentration of serum lipids by 
tertiles of telomere length (base pair [bp]) is present in 
Table 3.

Discussion

Only healthy subjects with no disease who have the least 
effect on the results of TL were selected. Therefore, the 
effect of aging and chronic diseases on TL was eliminated. 
Many studies have shown that shorter telomeres are cor-
related with age and chronic diseases like dyslipidemia 

(Aulinas et al., 2015), hypertension (Paik, Kang, Cho, & 
Shin, 2016), diabetes (Zhao et  al., 2014), and smoking 
status (Courbon et  al., 2016). The average age of the 
study population was 33.47 ± 4.25 years, and the signifi-
cant reverse relationship was observed between aging 
and T/S (p = .029). Chance of telomeres shortening was 
increased with increasing age, BMI (p = .00) and weight 
(p = .00). TL is dynamic and constantly changing, its 
length can be changed in both directions during life 
(Hovatta et al., 2012). Longer TL was seen after a certain 
period of observation and intervention studies (Nordfjäll 
et al., 2009; Svenson et al., 2013). According to the study 
by Svenson et al. (2013), this reduction depends on the 
original length of TL. In most studies, TL is reduced by 
aging (Brümmendorf et  al., 2001; Hohensinner et  al., 
2011; Robertson et al., 2000; Wolkowitz et al., 2017), but 
in the study of Strandberg et al., age was not related to TL 
(Strandberg et  al., 2011). Moreover, obesity, BMI, and 
smoking had a direct relationship with shorter TL 
(Strandberg et al., 2011). Although using a wide range of 
age in telomere studies is common (Aviv, Valdes, & 
Spector, 2006), these studies may have been biased and 
reported TL wasn’t corrected. With longer age, cells obe-
sity, inflammatory reactions, oxidative stress, and other 
affected risk factors on TL shortening, like smoking, are 
usually increased.

The relationship between BMI and TL is controver-
sial; in some studies, no relationship was observed 
between the elderly (Bischoff et  al., 2006; Fitzpatrick 
et al., 2007) and middle-aged people (Bekaert et al., 2007; 
Diaz et al., 2010), but in others, age was seen as an inverse 
relationship (Cui et al., 2013; Lee et al., 2011; Nordfjäll 
et  al., 2008). The study of Gardner et al. (2005) shows 
that lower BMI was associated with longer TL in the mid-
dle-aged population. In the study of García-Calzón, Gea, 
et al. (2014), during the intervention period, reduction of 

Table 1.  Demographic Characteristics, the TL, and Serum Lipids in the Studied Population.

Parameters n Mean ± SD Median Geometric mean ± SE Max 95th percentile

T/S 300 1.13 ± 0.36 1.1 0.92 ± 0.02 2.3 1.9
Telomere lengths (bp) 300 5377.7 ± 573.4 5325.5 5083.3 ± 24.01 7227.5 6593.5
Height (cm) 300 175.99 ± 9.27 178 176.86 ± 0.6 192 188
Weight (kg) 300 78.75 ± 12.69 80 78.82 ± 0.86 115 102
BMI (kg/m2) 300 25.57 ± 4.6 25.08 25.20 ± 0.33 40.09 33.8
Age (years) 299 33.47 ± 4.25 33 33.83 ± 0.3 42 40
Residence, years 292 14.04 ± 9.61 12 11.59 ± 0.62 40 34
Live in place, years 295 9.57 ± 7.95 7 7.61 ± 0.53 40 29
Mean number of pack-years 295 46.38 ± 46.47 36 36.2 ± 3.69 300 102
TCol (mg/dl) 298 185.01 ± 28.8 182.5 189.4 ± 1.99 239 234
TG (mg/dl) 300 146.32 ± 36.4 150 150.44 ± 2.22 249.5 225
PL (mg/dl) 300 203.4 ± 21.6 202.1 207.11 ± 1.46 245.37 241.54

Note. PL = phospholipids; TG = triglycerides; TL = telomere length.
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BMI was significantly related with longer TL and also the 
basic amount of TL was increased. The relationship 
between BMI and TL in young people differs from that of 
older people, which can be attributed to the effect of age 
and chronic diseases. Specifically, the study of Lee et al. 
(2011) showed that average TL in obese patients <30 
years was similar to that of the elderly with the age of 60 
years. The study of Njajou et al. (2012) after 7 years of 
follow-up showed that longer TL was associated with a 
reduction of BMI and body fat percentage.

In this study, a significant inverse relationship was 
found between TL and TSL concentration and its compo-
nents. The risk of TL shortening was significantly 
increased by TC, TG, FC, and TSL concentration. 
According to previous reports, the higher concentration 
of lipids was associated with TL shortening and athero-
sclerosis (O’Donnell et  al., 2008; Okuda et  al., 2002; 
Samani, Boultby, Butler, Thompson, & Goodall, 2001). 
Higher serum level of cholesterol may cause narrowing 
of arteries and reducing the blood supply to the heart, 
thereby resulting in heart attack, heart diseases, chest 
pain, and coronary artery disease (Law, Wald, & 
Rudnicka, 2003). In addition, cardiovascular diseases are 

associated with shorter TL (Brouilette et  al., 2007; 
Fitzpatrick et al., 2007). In the study of Bentose et al., an 
inverse relationship was found between TL and fat 
parameters (TC and TG; Benetos et al., 2001). In other 
studies, the high serum levels of TGs and PLs are associ-
ated with obesity, atherosclerosis, and oxidative stress 
(Pan et  al., 2004; The Emerging Risk Factors 
Collaboration, 2009). High concentration of blood and 
abdominal fat leads to increase systemic oxidative stress 
in cells, which is associated with lower antioxidant, the 
higher level of lipid-markers (Palmieri, Grattagliano, 
Portincasa, & Palasciano, 2006). Inflammatory markers 
are also increased, leading to release of cytokines like 
TNF-a and IL-6 (Fontana, Eagon, Trujillo, Scherer, & 
Klein, 2007; Pou et al., 2007). The atherogenic properties 
of TC and TG caused a pro-inflammatory environment, 
thereby leading to TL shorting (Epel, 2009). Higher blood 
cholesterol is associated with cellular damage, chronic 
subclinical inflammation, and cell replication leading to 
telomere shortening (Melamed et al., 1999). Usually, men 
are exposed to more stress than women. Chronic stress in 
adult men with a modern lifestyle is associated with 
increased obesity, bulimia, and metabolic syndrome 

Figure 1.  Telomere length shortening with (a) age, (b) BMI, (c) smoking status, and (d) education levels.
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(Chrousos, 2000). Moreover, the simultaneous increase 
in cortisol and insulin hormones causes visceral fat accu-
mulation over time, and by several mechanisms leads to 
cell aging (Chrousos, 2000).

Higher serum lipids cause increase weight and obesity 
(Heilbronn et al., 2013). In a study of the effect of weight 
loss on the TL, it was suggested that weight loss pre-
vented the shortening of telomere and DNA damage 
(Laimer et al., 2016) which is in line with the results of 
our study. According to the report of Kim et al. (2009), 
obesity may accelerate aging and cause telomere shorten-
ing. In several studies, the relationship between TL and 
obesity-related parameters has been investigated, and the 

results revealed that obesity increases cell damage and 
telomere shortening (Fitzpatrick et al., 2007; O’Donnell 
et al., 2008). In a cross-sectional study on 18- 76-year-old 
women, obesity and smoking were associated with 
shorter telomeres (Valdes et al., 2005). Obesity was also 
considered as a major factor in aging of adipose tissue 
and metabolic diseases, such as higher pro-inflammatory 
cytokines, insulin resistance, diabetes and cardiovascular 
diseases (Després & Lemieux, 2006; Minamino et  al., 
2009; Trayhurn & Wood, 2004). But this relationship was 
not seen in several other studies (Brouilette, Singh, 
Thompson, Goodall, & Samani, 2003; McGrath, Wong, 
Michaud, Hunter, & De Vivo, 2007).

Figure 2.  Serum level of total cholesterol (a), triglycerides (b), phospholipids (c), and total serum lipids (d) with quartiles of 
quartile of telomere length.

Table 3.  The Mean and Median Serum Lipid Levels by Tertiles of Telomere Lengths (bp)

Total serum 
lipids

Short TL Middle TL Longest TL

Mean ± SD Median Mean ± SD Median Mean ± SD Median

Tcol 203.2 ± 25.57 208.7 183.36 ± 25.9 181 165.17 ± 24.1 160
TG 163.3 ± 33.58 155.9 146.98 ± 27.3 150.5 123.31 ± 43.8 135
PL 212.1 ± 21.69 213.7 205.2 ± 18.9 203.24 188.78 ± 19.7 185.6
TSL 678.8 ± 71.09 677.9 622.28 ± 64.8 626.4 558.86 ± 75.5 563.6

Note. PL = phospholipids; Tcol = total cholesterol; TG = triglycerides; TL = telomere length; TSL = total serum lipids.
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In a report by Njajio et al. (2012), it was suggested that 
shorter TL may be a risk factor for obesity in the elderly. 
But in a cohort study by Bekaert et al., 2007, this relation-
ship was not observed between men and women aged 
35–55 years (Bekaert et al., 2007), and in another study, 
this relationship was only seen among women (Nordfjäll 
et al., 2008). In some studies, there was no relationship 
between telomeres and obesity; in the study of (Epel 
et al., 2006), an inverse relationship was found between 
obesity and telomerase activity (Epel et  al., 2006). 
Activated p53 gene in fat tissue plays an important role in 
the aging of adipose tissue and increased inflammation 
and also plays an important role regarding the prevention 
and treatment of obesity and obesity-related aging 
(Minamino et al., 2009). In this regard, the result of the in 
vitro study showed that subcutaneous fatty cells TL in 
patients who were obese were lower than lean patients 
(Moreno-Navarrete, Ortega, Sabater, Ricart, & 
Fernández-Real, 2010). The harmful effects of obesity on 
TL can be created by different mechanisms (Epel, 2009). 
Exposure to oxidative stress and inflammation also accel-
erated the process of telomere damage (Houben, Moonen, 
van Schooten, & Hageman, 2008) and premature aging 
caused by stress. Obesity and increased concentration of 
serum lipids were associated with oxidative stress 
(Houben et al., 2008; Minamino et al., 2009). Nevertheless, 
behavioral factors like smoking (Valdes et  al., 2005), 
physical activity (Du et al., 2012), socioeconomic status 
(Cherkas et al., 2006), and diet (Crous-Bou et al., 2014) 
are confounding factors in the TL. Smoking is known to 
be associated with systemic inflammation and oxidative 
stress (Houben et al., 2008; Valdes et al., 2005). It is prob-
able that the high destruction of TL in smokers is part of 
an oxidant-induced senescence phenomenon (Karimi, 
Yunesian, Nabizadeh, Mehdipour, & Aghaie, 2017).

Considering the reduction of the TL in each cell divi-
sion cycle, the study of a vast range of age can lead to 
improper TL estimation. Therefore, in this study, with the 
objective of fixing the problems of previous studies, the 
peoples’ age was selected in the range of 25–40 years. 
The method of measuring TL (qPCR rather than Southern-
blot) and properties of the samples are another origin of 
conflicts in TL-related studies. Furthermore, the method 
of DNA extraction and quality of DNA extracted could 
also affect the results. The phenol-chloroform method 
usually a more damaging effect on the DNA than the salt-
ing-out method (Demeke & Jenkins, 2010). The benefits 
of this study include modifying problems of previous 
studies, limiting the age range, and removing the influ-
ence of other confounding factors.

Conclusions

In conclusion, the results of this study demonstrated that 
an inverse relationship was found between TL and weight, 

BMI, age, and TSL which were associated with obesity. 
High serum lipids concentration may be associated with 
systemic inflammation and atherosclerosis and may lead 
to oxidative stress, resulting in telomere shortening. It 
seems that the effect of serum lipids on TL is influenced 
by many factors (including age, smoking, disease status, 
living conditions, nutritional status). Further well-
designed cohort studies with larger sample size could 
greatly contribute to the study results.
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