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Abstract
Mylife/Mylife100® is a dietary supplement consisting of black sesame seed, guava 
fruit, mangosteen aril, pennywort leaves, and soy protein. These edible plants con-
tain multiple high-potential bioactive compounds exerting various vital biological 
functions including antioxidants which contribute to delaying the rate of telomere 
shortening. Telomere length is associated with cellular aging and age-related diseases. 
This study aimed to assess the efficacy of Mylife/Mylife100® on telomere length 
through a randomized, double-blind placebo-controlled trial. The trial assessed the 
alteration of leukocyte telomere length after 32 adults aged 50–65 years received 
either Mylife/Mylife100® or placebo (five capsules/day) for 8-week supplementation. 
The results demonstrated a significant increase in mean telomere length from base-
line (6313 bp) to the 8-week supplementation period (6655 bp; p < 0.05) in the group 
receiving the product, whereas no significant change was observed in the placebo 
group. Additionally, the product group exhibited a significant improvement in plasma 
total antioxidant capacity levels compared to the placebo group (mean change, +35 
vs −38; p = 0.006). This study also showed a significant correlation between telomere 
length and % CD4 + T cells (r = +0.325; p = 0.00003), % CD8 + T cells (r = +0.156; 
p = 0.048), and visceral fat (r = − 0.349; p = 0.000006). The findings suggest that con-
suming this dietary supplement (Mylife/Mylife100®) for 8 weeks has a positive effect 
on cellular aging by lengthening telomeres possible through their antioxidant capaci-
ties. Oxidative stress and cellular aging are underlying predisease mechanisms that 
might be alleviated by supplementing with this product.
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1  |  INTRODUC TION

Telomeres are protein–DNA complexes localized at the ends of 
linear chromosomes. They are constituted by (TTAGGG)n se-
quences and associated proteins that protect the end of the chro-
mosome from improper recombination and fusion with another 
telomere or DNA end (Blackburn, 2001). Telomerase is a vital 
enzyme for telomere formation, maintenance, and restoration 
(Blackburn, 2005; Epel et al., 2004). Telomere lengths shorten 
when cells undergo proliferation, and their length is inversely 
correlated with age (Monaghan & Ozanne, 2018). Various factors, 
such as poor health behaviors, high stress, smoking, and low so-
cioeconomic status, obesity, age-related chronic diseases, and 
aging, are associated with shortened telomere length (Bekaert 
et al., 2005; Epel et al., 2004; Valdes et al., 2005; von Zglinicki 
& Martin-Ruiz, 2005). These factors result in increased cellular 
oxidative stress, which is a major contributor to telomere short-
ening by inducing DNA damage from oxidized bases (Mastalerz-
Migas et al., 2006) or single- or/and double-strand breaks (Passos 
et al., 2007). Immune cells are unique somatic cells that can upreg-
ulate telomerase and limit telomere attrition during cell prolifera-
tion after antigenic activation (Kaszubowska, 2008). The adaptive 
immunity declines with age due to a progressive decline in naive 
T and B cells (Scholz et al., 2013) and an increase in incompetent 
memory T cells (Weng, 2008). Previous studies found that mem-
ory CD4+ and CD8+ T cells had shorter telomere lengths than 
naive CD4+ and CD8+ T lymphocytes (Rufer et al., 1999; Weng 
et al., 1995). A previous study found that telomere length had a 
positive correlation with B- and CD8+ T-cell responses against 
influenza vaccine/antigen in elderlies (Najarro et al., 2015). The 
combined effects of oxidative stress, inflammation, and repeated 
cell replication contribute to the association between telomere 
length and chronological aging as well as age-related disease 
status. Although telomere shortening cannot be avoided during 
aging, telomeres can be maintained or even lengthened (Aviv 
et al., 2009; Ehrlenbach et al., 2009; Epel et al., 2008; Farzaneh-
Far et al., 2010; Nordfjäll et al., 2009).

Mylife/Mylife100® was registered as a dietary supplement by 
Thai FDA. It consists of water extract powder from pennywort 
(Centella asiatica) leaves, black sesame seed (Sesamum indicum), 
soybean seed (Glycine max), guava (Psidium guajava) fruit, and 
mangosteen (Garcinia mangostana) aril. Pennywort leaves have 
been demonstrated to activate telomerase activity in human leu-
kocytes (Tsoukalas et al., 2019). A bioactive extract from pen-
nywort leaves prevented telomere shortening and repressing 
the decrease of telomerase protein expression compared to the 
controls in the HEK293 cell cultures. Administration of this bio-
active extract increased survival rate of D. melanogaster (Karsono 
et al., 2021). The leaf extract improved cognitive functions 
through increasing antioxidant gene expression in mouse brain 
(Gray et al., 2016). Soybean-derived bioactive peptides possess 
antioxidant, immunoregulatory, and anti-inflammatory activities 
(Kim et al., 2021). Guava pulp and peel reduced lipid peroxidation 

in hypercholesterolemic rats (Maryanto, 2013). Isoprenylated xan-
thones in mangosteen demonstrated antioxidant, antinociceptive, 
and anti-inflammatory effects (Ovalle-Magallanes et al., 2017). 
Black sesame seeds possess strong antioxidant and anti-inflamma-
tory effects (Yang et al., 2018). Lignans in sesame seeds showed 
antiaging effects (Jang et al., 2019).

Regular consumption of a diet rich in antioxidant activity and/
or diet containing telomerase activators may be able to delay telo-
mere attrition or lengthen telomere length. Various phytochemicals 
in dietary plants have been reported to exert strong antioxidant 
effects (Jideani et al., 2021; Nwozo et al., 2023; Zhang et al., 2015). 
In addition, a recent review reported the role of polyphenolic foods 
in longevity through their multiple functional properties, includ-
ing enhancing telomerase activity and stabilizing telomere length 
(Meccariello & D'Angelo, 2021). Due to the high potential bioac-
tive compounds in the five edible plants of Mylife/Mylife100®, 
we hypothesized that consuming a certain amount of these plants 
together (Mylife/Mylife100®), within a certain period of time 
may prevent or delay telomere attrition and/or lengthen telomere 
length through their antioxidant and/or activation of telomerase. 
Therefore, telomere length from peripheral blood mononuclear 
cell (PBMC) was preliminarily collected from 10 healthy volun-
tary consumers (two males and eight females; age 40–65 years) 
by researchers of the selling company. Data demonstrated that 
telomere lengths were increased by 408 ± 577.4 (mean ± SD) base 
pairs after the consumers took five capsules/day of this product 
for 8 weeks without observed adverse effects (monitored from 
levels of liver enzymes, blood urea nitrogen, and creatinine). Due 
to these promising data on the increment of telomere length, a 
randomized, double-blind, placebo-controlled trial was conducted 
in the present study for assessing the effect of this dietary supple-
ment, namely, Mylife/Mylife100® on telomere length from PBMC 
of Thai adults. Additionally, total leukocyte count, T-lymphocyte 
subsets, plasma antioxidant capacity, and basic blood biochemistry 
were also evaluated.

2  |  MATERIAL S AND METHODS

2.1  |  Preparation of product from five edible plants

Dietary supplement product Mylife/Mylife100® was prepared 
from five edible plants. Briefly, mangosteen aril juice powder was 
prepared by mixing aril mangosteen with water and crushing it 
with a blender to obtain slurry. The slurry was then finely ground 
using a colloid mill to achieve homogeneity. The mangosteen juice 
was obtained by centrifuging and filtering through a decanter at 
1400 rpm to separate the juice from the residue. The juice was 
heated at 70°C for 30 min using a stream boiler and then dried by 
a spray dryer (inlet temperature 250°C, outlet temperature 90°C) 
to produce mangosteen aril juice powder. Pennywort leaf powder 
was prepared by mixing dry pennywort leaves with water, heat-
ing them at 70°C for 30 min by a stream boiler, and filtering the 
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mixture through a decanter by centrifuging at 1400 rpm to obtain 
a water extract. The water extract was dried by a spray dryer 
to produce pennywort leaf powder. Guava fruit juice powder 
was prepared by cutting guava fruits into small pieces, mixing 
them with water, and grinding them by a juice pressing machine 
to separate the pulp from the juice. The juice was then filtered 
through a decanter by centrifuging at 1400 rpm. Subsequently, 
the juice was heated at 70°C for 30 min by a stream boiler and 
dried by a spray dryer to produce guava fruit juice powder. Black 
sesame seed powder was prepared by mixing black sesame seeds 
with water, grinding them, and filtering the mixture through a 
decanter by centrifuging at 1400 rpm to obtain sesame milk. The 
sesame milk was heated at 70°C for 30 min by a stream boiler 
and dried by a spray dryer to produce black sesame seed powder. 
Isolated soybean protein was prepared by mixing soybeans with 
water and grinding them by a juice pressing machine to sepa-
rate soybean milk from the soybean meal. The soybean milk was 
centrifuged at 1400 rpm and filtered through a decanter to re-
move any remaining residue. Subsequently, the soybean milk was 
heated at 70°C for 30 min by a stream boiler and dried by a spray 
dryer to produce isolated soy protein powder. The moisture con-
tent of all powders was 3%–5%. Each capsule of the supplement 
contains a combination of 150-mg pennywort leaf powder (from 
fresh weight (FW) 750 mg), 100-mg black sesame seed powder 
(from FW 2 g), 100-mg isolated soy protein powder (from FW 
400 mg), 100-mg guava fruit juice powder (from FW 2 g), and 
50-mg mangosteen aril juice powder (from FW 250 mg) as active 
ingredients. The final product was registered in the Thai FDA as 
a dietary supplement.

2.2  |  Study participants

Thai adults were recruited through direct contact or poster adver-
tisements around Salaya Campus of Mahidol University, Thailand. 
A total of 60 participants were enrolled for screening, only 32 
participants completed the study. Initial screening was conducted 
through online and telephone interviews to assess health history, 
medication use, dietary supplement intake, COVID-19 vaccination, 
and other health behaviors. Inclusion criteria for the study were as 
follows: Thai male or female participants aged 50–65 years with a 
BMI of 20–24.9 kg/m2, systolic blood pressure (SBP) ≤ 140 mmHg, 
diastolic blood pressure (DBP) ≤ 90 mmHg, nonsmokers, nonalcohol 
drinkers, blood urea nitrogen levels between 7.8 and 20.3 mg/dL, 
creatinine levels of 0.81–1.43 mg/dL for males and 0.65–1.08 mg/
dL for females, aspartate transaminase (AST) levels of 0–35 U/L for 
males and 0–31 U/L for females, alanine transaminase (ALT) levels 
of 0–45 U/L for males and 0–34 U/L for females, and estimated glo-
merular filtration rate greater than 60 mL/min/1.73 m2. Participants 
on a fixed dose of either blood pressure medications and/or lipid-
lowering medications without serious symptoms were also re-
cruited. Female participants had to have gone through menopause 
for at least 6 months. The recruited participants had not taken any 

dietary supplements and herbal supplements for at least 2 months 
before starting the trial. Participants had to refrain from consuming 
pennywort leaves, mangosteen fruit, guava fruit, black sesame seed, 
and soybean or their products for at least 2 weeks before starting 
and during the trial. Exclusion criteria included type 2 diabetes, can-
cer, renal and/or hepatic disease, thyroid disorder, pregnant women, 
lactating women, and participants who were immunized with any 
vaccine in the past month.

2.3  |  Study design and protocol

This is a randomized, double-blind, placebo-controlled, parallel-
group study. Each participant received only placebo or supplement 
capsules (Mylife/Mylife100®) for 8 weeks. The principal investi-
gator, participants, and laboratory analysts were blinded until the 
study was completed. This study was conducted following the 
guidelines of the Declaration of Helsinki, and all procedures involv-
ing human participants were approved by the Central Institutional 
Review Board of Mahidol University under protocol number MU-
CIRB2021/409.1409. Written informed consent was obtained 
from all participants prior to conducting the study. The study was 
registered at clini caltr ials. in. th under the registration number 
TCTR20230222009.

The study spanned over 16 weeks. Each participant had five 
visits scheduled during the study period, at baseline or week 0 (the 
first visit), 4 weeks (second visit), 8 weeks (third visit), 12 weeks 
(fourth visit), and 16 weeks (fifth visit). Body composition data 
and blood samples were collected every visit. Participants were 
asked to maintain their lifestyle, including their daily dietary intake 
and exercise habits as usual as possible during the entire 16-week 
period. Their dietary intakes were recorded for 3 days/week, in-
cluding 2 weekdays and 1 weekend day, for the entire 16 weeks. 
During the initial 8-week period, participants maintained their 
usual free-living lifestyle without taking any supplements. Before 
starting the following 8-week supplementation period, the par-
ticipants were randomly assigned to receive either the placebo 
or the supplements by a random number table. At the third visit, 
participants were given a 4-week supply of capsules to consume 
at home, and they were provided with another 4-week supply of 
capsules at the fourth visit. The participants were asked to re-
cord their daily consumption of capsules and report any adverse 
effects. If they experienced any discomfort after taking the cap-
sules, they could immediately consult medical doctor of the re-
search project. Researchers used application line to set up line 
groups for recalling capsule consumption daily. If they forgot to 
consume the capsule in the morning, the capsules were consumed 
before lunch. If they forgot to consume in the evening, they were 
taken before bedtime. The number of capsules from the previous 
visit was counted to check for compliance. Participants who con-
sumed less than 90% of the total capsules were excluded from 
the analysis. Initially, 18 participants received five capsules/day 
of placebo, while the other 19 participants received five capsules/
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day of the product during the supplementation period. Two cap-
sules were taken in the morning and three capsules were taken in 
the evening on an empty stomach. Both the product and placebo 
capsules were provided by Asian Phytoceuticals Public Company 
Limited (Bangkok, Thailand). A placebo capsule contained 500 mg 
of corn starch.

2.4  |  Blood sample collection

Blood samples were collected by venipuncture following a 12-h fast-
ing period to measure several biomarkers. Serum was collected from 
clot blood. Plasma was separated from the blood samples and stored 
at −80°C for measurement of total antioxidant capacity. An aliquot 
of EDTA blood was used to perform a complete blood count and 
measure T-lymphocyte subpopulation. Another EDTA blood sam-
ple was used for the isolation of peripheral blood mononuclear cells 
(PBMCs) to measure absolute telomere length.

2.5  |  Measurement of blood biochemistry and 
body composition

Plasma glucose, serum total cholesterol, high-density lipoprotein 
cholesterol (HDL-c), triglycerides (TG), aspartate transaminase (AST), 
alanine transaminase (ALT), uric acid, blood urea nitrogen (BUN), and 
creatinine were analyzed using specific assay kits in an automatic 
analyzer. Body weight, height, body mass index (BMI: kg/m2), body 
fat (% of body weight), fat mass (kg), fat-free mass (FFM: kg), muscle 
mass (kg), total body water (%), bone mass (kg), and visceral fat were 
measured using a Tanita BC-420MA segmental body composition 
analyzer (Tanita Corporation, Tokyo, Japan).

2.6  |  Measurement of plasma total 
antioxidant capacity

Ferric reducing antioxidant power (FRAP) assay was used to 
measure the plasma total antioxidant capacity (TAC). Briefly, the 
FRAP reagent was freshly prepared by mixing 300-mM acetate 
buffer (pH 3.6), 10-mM TPTZ (2,4,6-tripyridyl-s-triazine) solution 
in 40-mM hydrochloric acid, and 20-mM iron (III) chloride at a 
ratio of 10:1:1. To conduct the assay, 150 μL of FRAP reagent was 
mixed with 20 μL of the sample or 20 μL of various concentrations 
of Trolox standards (a synthetic water-soluble analog of vitamin E) 
or 20 μL of distilled water (blank). The reaction mixture was incu-
bated for 8 min at 37°C, and the absorbance was read at 600 nm 
using a Microplate Reader (BioTek® Instruments, Vermont, and 
USA). Pooled plasma from 10 apparently healthy individuals was 
used as a quality control with an interassay coefficient of varia-
tion (CV) of 1.5%. The concentration of antioxidants in the plasma 
was expressed as μM Trolox equivalents/mL (TE/mL) (Benzie & 
Strain, 1996).

2.7  |  Measurement of lymphocyte subpopulations

Total leukocytes and lymphocyte count were obtained from com-
plete blood count analysis. The proportion and absolute num-
ber of lymphocyte subsets from whole blood were analyzed by 
flow cytometry using commercially available procedures (The 
BD Multitest IMK kit: BD Multitest™ CD3/CD8/CD45/CD4 rea-
gent and BD Multitest™ CD3/CD16 + CD56/CD45/CD19 rea-
gent). These antibodies are labeled as follows: PerCP-anti-CD45, 
FITC-anti-CD3, APC-anti-CD4, PE-anti-CD8, APC-anti-CD19, PE-
anti-CD16, and PE-anti-CD56; all fluorescence antibodies were 
purchased from BD Biosciences (San Jose, CA, USA). Briefly, the 
whole blood 100 μL was incubated with 10 μL of BD Multitest™ 
reagent solution in the dark at room temperature for 15 min. The 
erythrocytes were lysed by FACS lysing solution. After 15 min 
of incubation, stained cells were analyzed by BD FACSCalibur™ 
(Becton Dickinson, San Jose, CA, USA). The percentages and abso-
lute counts of human lymphocyte subsets: T cells: CD45 + CD3+, 
CD4 + T cells: CD45 + CD3 + CD4 + CD8− and CD8+ T cells: 
CD45 + CD3 + CD4 − CD8+ were analyzed using FlowJo software 
(Tree Star, Ashland, OR, USA).

2.8  |  Measurement of leukocyte telomere length

Peripheral blood mononuclear cells (PBMC) were isolated from 
whole blood by density gradient centrifugation using Ficoll-Paque 
(Pharmacia Biotech, Uppsala, Sweden). Genomic DNA was extracted 
from 2 to 5 million PBMCs of study samples using a column-based 
method with the DNAeasy kit (Qiagen, Germany) according to the 
manufacturer's protocol. The purity and quantity of the genomic 
DNA were determined using 260/280 ultraviolet spectrophotom-
eter. PBMC telomere length was measured by a real-time PCR-
based assay that compared telomere repeat sequence copy 
number to the single-copy gene 36B4. Absolute telomere length 
(aTL) of DNA from PBMC was measured by determining the num-
ber of TTAGGG hexamer repeats using quantitative real-time PCR 
(qPCR) (QuantStudio™ 5 Real-Time PCR machine, Thermo Fisher, 
USA). The method was based on the qPCR technique described 
by O'Callaghan and Fenech (2011). To validate the assay, a 6-point 
standard curve was run from a pool of control DNAs unrelated to 
the study for the telomere and 36B4 gene to ensure the linearity of 
the reaction (R2 > 0.99). Briefly, each 10-μL reaction was performed 
as follows; 20-ng DNA template, 1xPowerUp SYBR Green Master 
Mix, 10 μM telomere forward primer, and 10-μM telomere reverse 
primer. Cycling conditions were the initial holding stage at 95°C for 
10 min, followed by 40 cycles of 95°C for 15 s and 60°C for 1 min., 
followed by a dissociation curve. The number of diploid genomes 
was determined using the 36B4 (a single copy gene) amplicon with 
the same cycle and condition as the telomere amplicon. The stand-
ard curve was used to convert relative telomere length values to aTL 
data which were reported as kb/diploid genome. Each standard con-
centration of standard DNA and samples was run as triplicates. The 
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interassay coefficient of variation for telomere length measurement 
was 1% in this study. The oligomers used in this study are shown in 
Table S1.

2.9  |  Statistical analysis

2.9.1  |  Sample size

A sample size of 20 subjects per group was estimated based on the 
mean ± SD difference in telomere length after 8 weeks of consuming 
the product (five capsules/day), which was found to be 408 ± 577.4. 
As mentioned in the introduction, these data were preliminary col-
lected from 10 apparently healthy voluntary consumers who were 
willing to collect blood for measurement of telomere length. The es-
timation considered a desired power of 80%, a significance level of 
0.05, and an anticipated dropout rate of 20%.

2.9.2  |  Data analysis

The baseline characteristics of the participants were compared 
between groups using independent t-test and chi-square test, as 

appropriate. Pearson correlation was used to describe cross-sec-
tional associations between continuous biomarkers. A two-way 
repeated measures ANOVA was used to analyze the main effects 
of the intervention over time, both within and between groups. A 
Bonferroni post hoc test was then used to calculate significant dif-
ferences between groups and compare between times within group. 
The statistical analyses were performed using GraphPad Prism 6.0, 
with a significance level of 5% (p < 0.05) for all analyses.

3  |  RESULTS

Figure 1 shows the CONSORT flow diagram of the study trial. A total 
of 60 applicants were screened for eligibility, out of which 14 did 
not meet the inclusion criteria. Eventually, 46 participants were en-
rolled and underwent the baseline assessment (first visit). During the 
8 weeks of free-living phase (second and third visit), nine participants 
were excluded, seven participants discontinued the intervention 
due to COVID-19 infection, and two participants could not comply 
with the protocol due to job-related issues. Consequently, 37 partic-
ipants (fourth visit) were randomized for the 8-week supplementa-
tion phase, with 19 and 18 participants allocated to receive product 
and placebo, respectively. During the 8-week supplementation 

F I G U R E  1  Study flowchart.

Assessed for eligibility (n = 60) 

Excluded (n = 14) 

Not meet inclusion criteria 

1st visit: Week 0 (n = 46)

2nd visit: Week 4 (n = 46) 

3rd visit: Week 8 (n = 37) 

Free living lifestyle 

Excluded (n = 9) 

-Infected with Covid19 (n=7) 

-Declined to participate due to personal reason (n = 2)  

Randomization for supplementation 

4th visit: Week 12  

Product (n = 19)

4th visit: Week 12  

Placebo (n = 18)

Dropped out, n=3 

- Declined to participate (n=2) 

- Poor compliance (n = 1)

Dropped out, n=2 

-Declined to participate (n=1) 

-Poor compliance (n = 1)  

Free living lifestyle 

5th visit: Week 16  

Product (n = 16) 

Male 8; Female 8 

5th visit: Week 16  

Placebo (n = 16) 

Male 8; Female 8 
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phase, two participants and three participants in the placebo and 
product group, respectively, had low compliance. Only 16 partici-
pants per group (eight males and eight females per group) completed 
the study. Mild intestinal constipation was reported in three cases in 
the placebo group.

3.1  |  Effect of product on general 
characteristics and blood biochemistry of participants

Thirty-two participants completed the intervention trial, with 16 par-
ticipants (eight males and eight females) in each group. The average 
age was 55.2 ± 3.2 years in the placebo group and 56.2 ± 4.4 years 
in the product group. At baseline, there were no significant differ-
ences in general characteristics and blood biochemistry between 
the placebo and product groups (Table 1). After the 16-week study 
period (five visits), the blood biochemistry parameters did not differ 
significantly within or between the placebo and product groups. In 
particular, the levels of serum BUN, creatinine, AST, and ALT, which 
indicated liver and kidney function, were all within the normal range. 
Body weight, BMI, % body fat, and visceral fat did not change sig-
nificantly within or between the two groups (Table S2). In addition, 
the proportion of dietary intake did not significantly differ within or 
between the two groups, except for protein intake during weeks 13–
16, which was significantly higher in the placebo group compared to 
weeks 0–4 (Table S3).

3.2  |  Effect of product supplementation on 
leukocyte telomere length

As shown in Table 2, there were no differences in absolute and per-
centile of telomere length between the placebo and product groups 
(6629 ± 1116 bp; p53 ± 21 and 6313 ± 1204 bp; p47 ± 24, respec-
tively) at baseline. Additionally, both the absolute and percentile 
telomere length did not significantly change during the free-living 
phase (baseline, week 4, and week 8) both within and between 
groups. After 8 weeks of supplementation, the absolute telomere 
length was significantly increased from 6313 ± 1204 bp at baseline 
to 6655 ± 1357 bp at week 16 in the product group (p < 0.05), while 
the percentile was significantly increased from 47 at baseline to 54 
at week 16 (p < 0.05). In addition, the absolute telomere length at 
week 16 was significantly longer than that of week 12 (p < 0.05). In 
the placebo group, there were no significant changes in telomere 
length throughout the study.

3.3  |  Effect of product supplementation on total 
antioxidant capacity (TAC)

There were no significant differences in plasma total antioxidant ca-
pacity level between the placebo (999 ± 218 μM TE/mL) and prod-
uct groups (949 ± 164 μM TE/mL) at baseline (Table 2). The absolute TA
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plasma total antioxidant capacity did not show significant differ-
ences within and between the groups throughout the study period. 
However, the mean change between TAC at week 16 and average 
TAC during the free-living phase increased by 35 ± 59 μM TE/mL in 

the product group compared to a decrease of −38 ± 78 μM TE/mL in 
the placebo group, and the difference in TAC change between the 
groups was statistically significant (p = 0.006) (Figure 2).

3.4  |  Effect of product supplementation on 
leukocyte count and lymphocyte subset

There were no significant differences in total leukocyte count, total 
lymphocytes, total CD4+ and CD8+, % CD4+, and % CD8+ T cells 
between the placebo and product groups at baseline (Table 2). These 
blood parameters were within normal ranges throughout the study 
period, and no significant differences were observed for these blood 
cell parameters both within and between groups (Table 2).

3.5  |  Association between telomere length 
with the proportion of CD4+  and CD8+  and 
visceral fat

Although no significant differences were observed in total leuko-
cytes, total lymphocytes, total CD4+, CD8+, % CD4+, and % CD8+ 
both within and between the placebo and product groups through-
out the study period, a positive correlation was found between tel-
omere length and % CD4+ at r = +0.325 (p < 0.0001) and % CD8+ 
at r = +0.156 (p = 0.048), as shown in Figure 3a,b, respectively. In 

F I G U R E  2  Mean of ∆ TAC between the placebo and product 
groups. Solid box and error bar represent the mean of ∆ TAC and 
SD. There is a significant difference between the placebo and 
product groups (p-value = 0.006, n = 16). ∆ TAC represents the 
change in the total antioxidant capacity between the value at week 
16th and the average value during the free-living phase.

F I G U R E  3  Correlation analysis between telomere length and % CD4 (a), % CD8 (b), and visceral fat (c) (n = 160). The data were evaluated 
using the Pearson correlation coefficient (r).
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addition, a negative correlation between telomere length and visceral 
fat was observed [r = −0.349 (p < 0.0001)] as shown in Figure 3c.

4  |  DISCUSSION

Previous studies have shown that telomeres could either shorten 
or elongate in vivo (Shlush et al., 2011; Svenson et al., 2011). 
Lengthening of telomere length can be achieved through activation 
of cellular telomerase activity or reduction in exposure to factors 
that induce telomere attrition. The present study demonstrated 
that 8 weeks of supplementation with five capsules of product sig-
nificantly increased leukocyte telomere length while no significant 
difference was observed in the placebo group throughout the study. 
However, a large number of sample size needs to be conducted in 
the future to explore additional mechanisms of this product on tel-
omere length. This positive effect on telomere length might mediate 
through the positive change in plasma total antioxidant capacity in 
the product group (Figure 2). However, product supplementation did 
not significantly influence the number of leukocytes, total lympho-
cytes, and T-lymphocyte subsets.

Oxidative stress is highlighted to be the main factor that ac-
celerates telomere shortening (von Zglinicki, 2002). An imbalance 
between antioxidant and free radical production in human body 
leads to induced oxidative stress status. Oxidative damage slowly in-
creases over time within the body due to the physiological decline of 
antioxidant defenses that occurs during aging (Osterod et al., 2001). 
A review has reported a positive correlation between telomere 
length and antioxidant status in humans (Reichert & Stier, 2017). The 
antioxidant activity of five edible plants in the product might play 
a role in lengthening the leukocyte telomere length in the present 
study.

Pennywort and its bioactive compounds, asiaticoside and made-
cassoside, have demonstrated a wide range of therapeutic poten-
tial, including antioxidant and anti-inflammatory effects in various 
organs (Bandopadhyay et al., 2023; Sun et al., 2020). A recent study 
found that the water extract of pennywort leaves could activate the 
nuclear factor erythroid 2-related factor 2 (NRF2), which regulates 
the antioxidant response pathway in aged mice (Zweig et al., 2021). 
Black sesame seeds also possess antioxidative effects, as shown in a 
previous study where a 4-week administration of black sesame meal 
significantly decreased malondialdehyde (MDA) levels and increased 
vitamin E levels (Wichitsranoi et al., 2011). Another study showed 
that sesame consumption reduced oxidative stress by significantly 
reducing MDA levels but increasing superoxide dismutase (SOD) in 
soccer players (Barbosa et al., 2017). Guava fruits are also rich in 
antioxidant agents (Naseer et al., 2018). A study in 28 young men 
found that 4 weeks of consumption of guava fruits significantly in-
creased plasma total antioxidant capacity compared to baseline 
(p < 0.05) (Rahmat et al., 2006). Garcinia mangostana, or mangosteen 
fruits, are a good source of nutrients and bioactive compounds 
such as xanthones, benzophenones, hydroxycitric acid, and antho-
cyanins, which possess antioxidant, anti-inflammatory, anticancer, 

antimicrobial, antiallergy, antiulcer, antiparasitic, and antihelminthic 
activities (Murthy et al., 2019). A human study reported that daily 
consumption of a mangosteen product drink for 30 days increased 
15% more antioxidant capacity than placebo in healthy adults and 
decreased C-reactive protein 46% relative to the baseline value (Xie 
et al., 2015). Soybeans contain several bioactive compounds, includ-
ing isoflavones, saponins, phytic acids, phytosterols, trypsin inhib-
itors, and peptides, which have positive impacts on human health 
(Isanga & Zhang, 2008). Soybean isoflavones were reported to pro-
tect DNA oxidation in human lymphocytes (Mitchell & Collins, 1999). 
Administration of dietary genistein (250 ppm/kg diet) also enhanced 
antioxidant enzyme activities in various mouse organs, including the 
small intestine, liver, and kidney (Cai & Wei, 1996). Another study 
found that diabetic rats fed with isolated soy protein-based diet 
(containing isoflavone 189 mg/100 g isolated soy protein) for 3 weeks 
had a greater heart antioxidant enzyme activity (SOD, catalase, and 
glutathione S-transferase) than control rats fed with casein-based 
diet (Mendes et al., 2014). Consumption of soy protein rich in isofla-
vones has been shown to reduce the susceptibility of LDL oxidation 
in healthy subjects (Jenkins et al., 2002, 2003). Soybean-derived 
bioactive peptides exhibit multiple functional properties in humans, 
such as antioxidative, antithrombotic, antimicrobial, immunoregula-
tory, opiate-like, mineral-binding, hypocholesterolemic, and antihy-
pertensive effects (Kim et al., 2021). An experimental study found 
that rats supplemented with 3.333 g/kg body weight of soy protein 
for 63 days decreased plasma MDA content but significantly in-
creased plasma total antioxidant capacity and liver glutathione per-
oxidase compared with those of the control group (Ali et al., 2015). 
Another human study reported that soy protein consumption could 
preserve plasma antioxidant capacity in exercise training lean body 
mass males (Brown et al., 2004).

Although telomerase activity was not measured in the pres-
ent study, telomere length was used as an indirect parameter for 
prediction of telomerase activity. Isoflavones in soybean have 
estrogen-like activities or weak estrogen, which are proposed as 
an alternative hormone replacement therapy for postmenopausal 
women (Cassidy et al., 1994). Estrogen has been demonstrated 
to upregulate telomerase reverse transcriptase (TERT) gene ex-
pression and telomerase activity in estrogen-deficient mice after 
3 weeks of supplementation with estrogen, which was able to 
restore TERT gene expression and telomerase activity (Bayne 
et al., 2008). The soybean extract has been shown to have telo-
merase activator effect in diabetes-induced rats. Supplementation 
with soybean extract increased the amount of TERT and restored 
telomerase function resulting in an increase in the number of 
pancreatic β-cells in diabetes-induced rats (Mustofa et al., 2019). 
Additionally, pennywort leaves have demonstrated telomerase 
activator activity. An in vitro study showed that the 08AGTL for-
mulation from pennywort extract could trigger a 9-fold increase 
in telomerase activity compared to the untreated human PBMC 
(Tsoukalas et al., 2019). Another study reported that the DLBS1649 
formulation from pennywort extract could repress telomere short-
ening by 25% relative to the untreated age human kidney cell line 
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(HEK293 cells) by repressing the decrease in telomerase protein 
expression by 18% relative to the untreated age HEK293 cells 
(Karsono et al., 2021). Recently, C. asiatica leaf (CA) extract and 
its bioactive compound, madecassoside (MD), were demonstrated 
to activate telomerase in human colonic organoids after 1 week 
of treatment. Consistently, the telomere length of ulcerative coli-
tis-model organoids was significantly improved by a 6-week treat-
ment with CA or MD (Watanabe et al., 2022).

The present study found a negative association between telo-
mere length and visceral fat. This finding is consistent with data from 
a previous study that also found a negative association between rel-
ative telomere length and the percentage of body fat and visceral 
fat (Nantanawut et al., 2022). Furthermore, other supportive studies 
have shown a clear negative correlation between obesity and telo-
mere length (Khosravaniardakani et al., 2022; Nonino et al., 2018). 
Obesity is a vital underlying factor in the development of metabolic 
syndrome. Fat accumulation in obesity has been shown to have a 
positive correlation with systemic oxidative stress in both humans 
and mice. The increased oxidative stress associated with accumu-
lated fat is an important pathogenic mechanism of obesity-associ-
ated metabolic syndrome. In adipose tissues of obese mice, reactive 
oxygen species (ROS) levels have been shown to increase, while the 
expression of antioxidative enzymes decreased. Treatment with 
NADPH oxidase inhibitor has been found to reduce ROS produc-
tion in adipose tissues (Furukawa et al., 2004). ROS can damage 
DNA bases, with guanine being particularly susceptible due to its 
low redox potential. Telomeres are composed of G-rich TTAGGG re-
peats, which makes them highly sensitive to oxidative stress damage, 
as they contain a high number of guanines with low redox potential 
(Poli et al., 2004). A previous study showed a positive correlation be-
tween weight loss and telomere lengthening, with the most signifi-
cant telomere lengthening observed in participants with the shortest 
telomeres at baseline (Carulli et al., 2016).

The present study found a positive correlation between PBMC 
telomere length and the percentage of CD4+ and CD8+ T cells. 
These positive correlations may link to the capability of T cells to 
eliminate infections. A recent study on the aging population found 
that a low number of CD4+ and CD8+ T lymphocytes contributed 
to a poor prognosis in severe cases of COVID-19 (Tan et al., 2020). 
This may be a consequence of replicative failure of immune cells due 
to early lymphocyte senescence. A decline in immune function with 
age has been shown in a larger cohort, where telomerase activity de-
clines with age in resting T cells and activated T cells (Lin et al., 2015). 
Thus, it is not surprising that longer leukocyte telomeres are asso-
ciated with better survival from sepsis and lower severity of acute 
respiratory syndrome in critically ill patients (Liu et al., 2020).

The present study has three limitations that need to be consid-
ered. Firstly, the changes in telomerase activity were not evaluated. 
The change in telomerase activity should be assessed in future stud-
ies to define the mechanism of the product in delaying telomere at-
trition or lengthening telomere length after product consumption. 
Secondly, oxidative stress biomarkers in particular DNA-damaged 
biomarkers (such as 8-oxodeoxyguanine and 2′-deoxy-7, 

8-dihydro-2′-deoxyadenosine), which are associated with telomere 
attrition should be measured. Additionally, plasma enzymatic and 
nonenzymatic antioxidant agents should be assessed after product 
consumption. These would provide additional information to un-
derstand the action mechanisms of the product on telomere length. 
Lastly, the content of functional bioactive compounds of each plant 
in the product should be further identified because the amount of 
such functional bioactive compounds reflects the functional efficacy 
of the product. However, the content of functional active ingredients 
in the products will be analyzed in the future research.

One of the strengths of the present study was the inclusion of 
an 8-week free-living phase for all biomarkers, particularly telomere 
length, before starting the supplementation phase. This ensured that 
all participants had a stable metabolism by maintaining their habitual 
lifestyle in terms of dietary intake, exercise, or medication. All partic-
ipants had similar intakes of macronutrients and energy, throughout 
the supplementation phase. The lack of significant differences be-
tween groups confirms that the daily dietary intake did not have any 
influence on the outcomes in this study. Furthermore, only meno-
pausal female participants were recruited to rule out any potential 
positive effect of estrogen on telomere length.

Regarding the safety issue, daily consumption of five capsules/
day meant that individual consumed pennywort leaf powder 750 mg 
(equivalent to 3.75 g fresh weight); black sesame seed powder 2 g 
(equivalent to10 g fresh weight); isolated soy protein powder 400 mg 
(equivalent to 2 g fresh weight); guava fruit juice powder 2 g (equiva-
lent to 10 g fresh weight), and mangosteen aril juice powder 250 mg 
(equivalent to 1.25 g fresh weight). This supplementation dose 
should not generate adverse effects as documented in the previ-
ous studies. A previous study reported no significant elevation in 
the levels of liver enzymes after a 6-week treatment with 750 mg 
or 1000 mg of pennywort leaf extract compared to their baseline 
levels (Farhana et al., 2016). Another study reported that the con-
sumption of 20 g/day of soy protein isolate for 2 years was well tol-
erated and safe (Bosland et al., 2013). Additionally, healthy subjects 
supplemented with 400 g of guava fruit for 6 weeks did not show 
any observable adverse effects (Kumari et al., 2016). Furthermore, 
participants with an average age of 55 years supplemented with 
1000 mg of mangosteen fruit pulp powder for 28 days did not re-
port any adverse effects (Rodriguez et al., 2014). Lastly, no adverse 
events were observed in elderly individuals aged 60–80 years who 
consumed 20 g/day of black sesame seeds for 12 weeks (Saisum 
et al., 2020). In the present study, no product-related toxicities were 
observed after 8 weeks of supplementation indicating by the blood 
biochemistry markers of liver, kidney, and other metabolic functions, 
which did not show any abnormal findings.

5  |  CONCLUSIONS

Daily consumption of five capsules of Mylife/Mylife100® for 
8 weeks was safe and increased leukocyte telomere length prob-
ably by improving plasma total antioxidant capacity, without any 
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changes of the other variables. Mylife/Mylife100® consumption 
might be an alternative approach for slowing biological aging and 
might prevent chronic diseases associated with oxidative stress. 
However, a larger number of sample size needs to be conducted in 
the future to define additional mechanisms of these supplements 
on telomere length.

AUTHOR CONTRIBUTIONS
Kemika Praengam: Data curation (equal); formal analysis (equal); 
investigation (equal); methodology (equal); validation (equal); 
writing – original draft (supporting). siriporn Tuntipopipat: 
Conceptualization (lead); data curation (lead); formal analysis 
(lead); funding acquisition (lead); investigation (lead); method-
ology (equal); validation (lead); writing – original draft (lead); 
writing – review and editing (lead). Chawanphat Muangnoi: 
Conceptualization (supporting); data curation (equal); formal 
analysis (equal); investigation (equal); methodology (equal); vali-
dation (equal); writing – original draft (supporting). Chatdao 
Jangwangkorn: Conceptualization (supporting); investigation 
(supporting); writing – review and editing (supporting). Olan 
Piamkulvanich: Conceptualization (supporting); methodology 
(equal); validation (equal).

ACKNOWLEDG MENTS
The authors would like to thank all participants for their kind con-
tributions throughout the study period. We also would like to thank 
the Institute of Nutrition, Mahidol University.

FUNDING INFORMATION
This research was funded by Asian Phytoceuticals Public Company 
Limited which is the only funding sponsor without influence on the 
study trial.

CONFLIC T OF INTERE S T S TATEMENT
Asian Phytoceuticals Public Company Limited is the only funding 
sponsor without influence on the study trial.

DATA AVAIL ABILIT Y S TATEMENT
Not applicable.

ORCID
Kemika Praengam  https://orcid.org/0000-0001-6759-1878 

R E FE R E N C E S
Ali, N., Zhang, L., Li, L., Chan, L., & Li, B. (2015). Effect of pressurized soy 

protein isolate upon the growth and antioxidants functions of SD 
rat. Food and Nutrition Sciences, 6, 501–510.

Aviv, A., Chen, W., Gardner, J. P., Kimura, M., Brimacombe, M., Cao, X., 
Srinivasan, S. R., & Berenson, G. S. (2009). Leukocyte telomere dy-
namics: Longitudinal findings among young adults in the Bogalusa 
heart study. The American Journal of Clinical Nutrition, 169(3), 
323–329.

Bandopadhyay, S., Mandal, S., Ghorai, M., Jha, N. K., Kumar, M., Radha, 
G. A., Proćków, J., Pérez de la Lastra, J. M., & Dey, A. (2023). 

Therapeutic properties and pharmacological activities of asiatico-
side and madecassoside: A review. Journal of Cellular and Molecular 
Medicine, 27(5), 593–608.

Barbosa, C. V., Silva, A. S., de Oliveira, C. V., Massa, N. M., de Sousa, Y. R., 
da Costa, W. K., Silva, A. C., Delatorre, P., Carvalho, R., Braga, V. A., 
& Magnani, M. (2017). Effects of sesame (Sesamum indicum L.) sup-
plementation on creatine kinase, lactate dehydrogenase, oxidative 
stress markers, and aerobic capacity in semi-professional soccer 
players. Frontiers in Physiology, 8, 1–7.

Bayne, S., Jones, M. E., Li, H., Pinto, A. R., Simpson, E. R., & Liu, J. P. 
(2008). Estrogen deficiency leads to telomerase inhibition, telo-
mere shortening and reduced cell proliferation in the adrenal gland 
of mice. Cell Research, 18(11), 1141–1150.

Bekaert, S., Van Pottelbergh, I., De Meyer, T., Zmierczak, H., Kaufman, 
J. M., Van Oostveldt, P., & Goemaere, S. (2005). Telomere length 
versus hormonal and bone mineral status in healthy elderly men. 
Mechanisms of Ageing and Development, 126(10), 1115–1122.

Benzie, I. F. F., & Strain, J. J. (1996). The ferric reducing ability of plasma 
(FRAP) as a measure of “antioxidant power”: The FRAP assay. 
Analytical Biochemistry, 239(1), 70–76.

Blackburn, E. H. (2001). Switching and signaling at the telomere. Cell, 
106(6), 661–673.

Blackburn, E. H. (2005). Telomeres and telomerase: Their mechanisms 
of action and the effects of altering their functions. Federation of 
European Biochemical Societies Letters, 579(4), 859–862.

Bosland, M. C., Kato, I., Zeleniuch-Jacquotte, A., Schmoll, J., Enk Rueter, 
E., Melamed, J., Kong, M. X., Macias, V., Kajdacsy-Balla, A., Lumey, 
L. H., Xie, H., Gao, W., Walden, P., Lepor, H., Taneja, S. S., Randolph, 
C., Schlicht, M. J., Meserve-Watanabe, H., Deaton, R. J., & Davies, 
J. A. (2013). Effect of soy protein isolate supplementation on bio-
chemical recurrence of prostate cancer after radical prostatectomy: 
A randomized trial. The Journal of the American Medical Association, 
310(2), 170–178.

Brown, E. C., DiSilvestro, R. A., Babaknia, A., & Devor, S. T. (2004). Soy 
versus whey protein bars: Effects on exercise training impact on 
lean body mass and antioxidant status. Nutrition Journal, 3(1), 22.

Cai, Q., & Wei, H. (1996). Effect of dietary genistein on antioxidant en-
zyme activities in SENCAR mice. Nutrition and Cancer, 25(1), 1–7.

Carulli, L., Anzivino, C., Baldelli, E., Zenobii, M. F., Rocchi, M. B., & 
Bertolotti, M. (2016). Telomere length elongation after weight loss 
intervention in obese adults. Molecular Genetics and Metabolism, 
118(2), 138–142.

Cassidy, A., Bingham, S., & Setchell, K. D. (1994). Biological effects of 
a diet of soy protein rich in isoflavones on the menstrual cycle of 
premenopausal women. The American Journal of Clinical Nutrition, 
60(3), 333–340.

Ehrlenbach, S., Willeit, P., Kiechl, S., Willeit, J., Reindl, M., Schanda, 
K., Kronenberg, F., & Brandstätter, A. (2009). Influences on the 
reduction of relative telomere length over 10 years in the pop-
ulation-based Bruneck study: Introduction of a well-controlled 
high-throughput assay. International Journal of Epidemiology, 38(6), 
1725–1734.

Epel, E. S., Blackburn, E. H., Lin, J., Dhabhar, F. S., Adler, N. E., Morrow, 
J. D., & Cawthon, R. M. (2004). Accelerated telomere shortening 
in response to life stress. Proceedings of the National Academy of 
Sciences of the United States of America, 101(49), 17312–17315.

Epel, E. S., Merkin, S. S., Cawthon, R., Blackburn, E. H., Adler, N. E., 
Pletcher, M. J., & Seeman, T. E. (2008). The rate of leukocyte telo-
mere shortening predicts mortality from cardiovascular disease in 
elderly men. Aging (Albany NY), 1(1), 81–88.

Farhana, K. M., Malueka, R. G., Wibowo, S., & Gofir, A. (2016). 
Effectiveness of Gotu Kola extract 750 mg and 1000 mg com-
pared with folic acid 3 mg in improving vascular cognitive impair-
ment after stroke. Evidence-Based Complementary and Alternative 
Medicine, 2016, 1–6.

 20487177, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.3851 by SE

A
 O

R
C

H
ID

 (T
hailand), W

iley O
nline L

ibrary on [03/08/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-6759-1878
https://orcid.org/0000-0001-6759-1878


    |  1603PRAENGAM et al.

Farzaneh-Far, R., Lin, J., Epel, E., Lapham, K., Blackburn, E., & Whooley, 
M. A. (2010). Telomere length trajectory and its determinants in 
persons with coronary artery disease: Longitudinal findings from 
the heart and soul study. PLoS One, 5(1), 1–7.

Furukawa, S., Fujita, T., Shimabukuro, M., Iwaki, M., Yamada, Y., Nakajima, 
Y., Nakayama, O., Makishima, M., Matsuda, M., & Shimomura, 
I. (2004). Increased oxidative stress in obesity and its impact on 
metabolic syndrome. The Journal of Clinical Investigation, 114(12), 
1752–1761.

Gray, N. E., Harris, C. J., Quinn, J. F., & Soumyanath, A. (2016). Centella 
asiatica modulates antioxidant and mitochondrial pathways and 
improves cognitive function in mice. Journal of Ethnopharmacology, 
180, 78–86.

Isanga, J., & Zhang, G.-N. (2008). Soybean bioactive components and 
their implications to health—A review. Food Reviews International, 
24(2), 252–276.

Jang, H. J., Yang, K. E., Oh, W. K., Lee, S. I., Hwang, I. H., Ban, K. T., Yoo, H. 
S., Choi, J. S., Yeo, E. J., & Jang, I. S. (2019). Nectandrin B-mediated 
activation of the AMPK pathway prevents cellular senescence in 
human diploid fibroblasts by reducing intracellular ROS levels. 
Aging (Albany NY), 11(11), 3731–3749.

Jenkins, D. J., Kendall, C. W., D'Costa, M. A., Jackson, C. J., Vidgen, E., 
Singer, W., Silverman, J. A., Koumbridis, G., Honey, J., Rao, A. V., 
Fleshner, N., & Klotz, L. (2003). Soy consumption and phytoestro-
gens: Effect on serum prostate specific antigen when blood lipids 
and oxidized low-density lipoprotein are reduced in hyperlipidemic 
men. The Journal of Urology, 169(2), 507–511.

Jenkins, D. J., Kendall, C. W., Jackson, C. J., Connelly, P. W., Parker, T., 
Faulkner, D., Vidgen, E., Cunnane, S. C., Leiter, L. A., & Josse, R. 
G. (2002). Effects of high- and low-isoflavone soyfoods on blood 
lipids, oxidized LDL, homocysteine, and blood pressure in hyperlip-
idemic men and women. The American Journal of Clinical Nutrition, 
76(2), 365–372.

Jideani, A. I. O., Silungwe, H., Takalani, T., Omolola, A. O., Udeh, H. O., 
& Anyasi, T. A. (2021). Antioxidant-rich natural fruit and vegetable 
products and human health. International Journal of Food Properties, 
24(1), 41–67.

Karsono, A. H., Tandrasasmita, O. M., Berlian, G., & Tjandrawinata, R. 
R. (2021). Potential antiaging effects of DLBS1649, a Centella asi-
atica bioactive extract. Journal of Experimental Pharmacology, 13, 
781–795.

Kaszubowska, L. (2008). Telomere shortening and ageing of the im-
mune system. Journal of Physiology and Pharmacology, 59(Suppl 9), 
169–186.

Khosravaniardakani, S., Bokov, D. O., Mahmudiono, T., Hashemi, S. S., 
Nikrad, N., Rabieemotmaen, S., & Abbasalizad-Farhangi, M. (2022). 
Obesity accelerates leukocyte telomere length shortening in appar-
ently healthy adults: A meta-analysis. Frontiers in Nutrition, 9, 1–11.

Kim, I. S., Yang, W. S., & Kim, C. H. (2021). Beneficial effects of soy-
bean-derived bioactive peptides. International Journal of Molecular 
Sciences, 22(16), 1–23.

Kumari, S., Rakavi, R., & Mangaraj, M. (2016). Effect of guava in blood glu-
cose and lipid profile in healthy human subjects: A randomized con-
trolled study. Journal of Clinical and Diagnostic Research, 10(9), 1–4.

Lin, Y., Damjanovic, A., Metter, E. J., Nguyen, H., Truong, T., Najarro, K., 
Morris, C., Longo, D. L., Zhan, M., Ferrucci, L., Hodes, R. J., & Weng, 
N. P. (2015). Age-associated telomere attrition of lymphocytes in 
vivo is co-ordinated with changes in telomerase activity, composi-
tion of lymphocyte subsets and health conditions. Clinical Science, 
128(6), 367–377.

Liu, S., Wang, C., Green, G., Zhuo, H., Liu, K. D., Kangelaris, K. N., 
Gomez, A., Jauregui, A., Vessel, K., Ke, S., Hendrickson, C., 
Matthay, M. A., Calfee, C. S., Ware, L. B., & Wolters, P. J. (2020). 
Peripheral blood leukocyte telomere length is associated with 
survival of sepsis patients. European Respiratory Journal, 55(1), 
1–15.

Maryanto, S. (2013). The effects of red guava (Psidium guajava L) fruits 
on lipid peroxidation in hypercholesterolemic rats. Basic Research 
Journal of Medicine and Clinical Sciences, 2, 116–121.

Mastalerz-Migas, A., Steciwko, A., Pokorski, M., Pirogowicz, I., Drobnik, 
J., Bunio, A., Muszyńska, A., & Jasińska, A. (2006). What influences 
the level of oxidative stress as measured by 8-hydroxy-2′-deox-
yguanosine in patients on hemodialysis? Journal of Physiology and 
Pharmacology, 57(Suppl 4), 199–205.

Meccariello, R., & D'Angelo, S. (2021). Impact of polyphenolic-food on 
longevity: An elixir of life. An overview. Antioxidants (Basel), 10(4), 
1–26.

Mendes, R., Hagen, M., Barp, J., Jong, E., Moreira, J., Reischak-Oliveira, 
A., Irigoyen, M., & Belló-Klein, A. (2014). Isolated soy protein-based 
diet ameliorates glycemia and antioxidants enzyme activities in 
streptozotocin-induced diabetes. Food and Nutrition Sciences, 5, 
2089–2096.

Mitchell, J. H., & Collins, A. R. (1999). Effects of a soy milk supplement on 
plasma cholesterol levels and oxidative DNA damage in men–a pilot 
study. European Journal of Nutrition, 38(3), 143–148.

Monaghan, P., & Ozanne, S. E. (2018). Somatic growth and telomere 
dynamics in vertebrates: Relationships, mechanisms and conse-
quences. Philosophical Transactions of the Royal Society B: Biological 
Sciences, 373(1741), 1–15.

Murthy, H. N., Dandin, V. S., Dalawai, D., Park, S.-Y., & Paek, K.-Y. (2019). 
Bioactive compounds from garcinia fruits of high economic value 
for food and health. In J.-M. Mérillon & K. G. Ramawat (Eds.), 
Bioactive molecules in food (pp. 1643–1670). Springer International 
Publishing.

Mustofa, M., Suyatna, F., Sadikin, M., Pujianto, D., Royhan, A., & 
Suwardji, K. (2019). Soybean extract increases telomerase re-
verse transcriptase protein expression in pancreatic β-cells of 
diabetes mellitus-induced rats. Medical Journal of Indonesia, 28, 
207–214.

Najarro, K., Nguyen, H., Chen, G., Xu, M., Alcorta, S., Yao, X., Zukley, 
L., Metter, E. J., Truong, T., Lin, Y., Li, H., Oelke, M., Xu, X., Ling, S. 
M., Longo, D. L., Schneck, J., Leng, S., Ferrucci, L., & Weng, N. P. 
(2015). Telomere length as an indicator of the robustness of B- and 
T-cell response to influenza in older adults. The Journal of Infectious 
Diseases, 212(8), 1261–1269.

Nantanawut, T., Leelahagul, P., Taweewongsounton, A., Puengputtho, 
W., & Bovornkitti, S. (2022). Telomere length in various age groups 
of normal-body weight Thais and obese Thais. Asian Medical Journal 
and Alternative Medicine, 22(2), 144–152.

Naseer, S., Hussain, S., Naeem, N., Pervaiz, M., & Rahman, M. (2018). 
The phytochemistry and medicinal value of Psidium guajava (guava). 
Clinical Phytoscience, 4(32), 1–8.

Nonino, C. B., Pinhanelli, V. C., Noronha, N. Y., Quinhoneiro, D. C. G., 
Pinhel, M. S., De Oliveira, B. A. P., Marchini, J. S., & Nicoletti, C. F. 
(2018). Green tea supplementation promotes leukocyte telomere 
length elongation in obese women. Nutricion Hospitalaria, 35(3), 
570–575.

Nordfjäll, K., Svenson, U., Norrback, K.-F., Adolfsson, R., Lenner, P., & 
Roos, G. (2009). The individual blood cell telomere attrition rate is 
telomere length dependent. PLoS Genetics, 5(2), e1000375.

Nwozo, O. S., Effiong, E. M., Aja, P. M., & Awuchi, C. G. (2023). Antioxidant, 
phytochemical, and therapeutic properties of medicinal plants: A 
review. International Journal of Food Properties, 26(1), 359–388.

O'Callaghan, N. J., & Fenech, M. (2011). A quantitative PCR method for 
measuring absolute telomere length. Biological Procedures Online, 
13(3), 1–10.

Osterod, M., Hollenbach, S., Hengstler, J. G., Barnes, D. E., Lindahl, T., & 
Epe, B. (2001). Age-related and tissue-specific accumulation of ox-
idative DNA base damage in 7,8-dihydro-8-oxoguanine-DNA gly-
cosylase (Ogg1) deficient mice. Carcinogenesis, 22(9), 1459–1463.

Ovalle-Magallanes, B., Eugenio-Pérez, D., & Pedraza-Chaverri, J. (2017). 
Medicinal properties of mangosteen (Garcinia mangostana L.): 

 20487177, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.3851 by SE

A
 O

R
C

H
ID

 (T
hailand), W

iley O
nline L

ibrary on [03/08/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1604  |    PRAENGAM et al.

A comprehensive update. Food and Chemical Toxicology, 109(1), 
102–122.

Passos, J., Saretzki, G., & von Zglinicki, T. (2007). DNA damage in telo-
meres and mitochondria during cellular senescence: Is there a con-
nection? Nucleic Acids Research, 35(22), 7505–7513.

Poli, G., Leonarduzzi, G., Biasi, F., & Chiarpotto, E. (2004). Oxidative stress 
and cell signalling. Current Medicinal Chemistry, 11(9), 1163–1182.

Rahmat, A. B., Bakar, M. F. A., & Hambali, Z. (2006). The effects of guava 
(Psidium guajava) consumption on total antioxidant and lipid profile 
in normal male youth. African Journal of Food, Agriculture, Nutrition 
and Development, 6(2), 1–12.

Reichert, S., & Stier, A. (2017). Does oxidative stress shorten telomeres 
in vivo? A review. Biology Letters, 13(12), 1–7.

Rodriguez, R., Pietrzkowski, Z., Keller, R., & Reyes, T. (2014). Consumption 
of mangosteen fruit pulp powder (MX3) provides beneficial effect 
on knee discomfort not associated with injury. A double blind, pla-
cebo-controlled pilot clinical study. Diabetes Research and Clinical 
Practice, 3, 116–119.

Rufer, N., Brümmendorf, T. H., Kolvraa, S., Bischoff, C., Christensen, K., 
Wadsworth, L., Schulzer, M., & Lansdorp, P. M. (1999). Telomere 
fluorescence measurements in granulocytes and T lymphocyte 
subsets point to a high turnover of hematopoietic stem cells and 
memory T cells in early childhood. Journal of Experimental Medicine, 
190(2), 157–167.

Saisum, S., Srisorrachatr, S., & Hudthagosol, C. (2020). Effect of black 
sesame seeds (Sesamum indicum L.) consumption on sleep quality 
among Thai elderly. Food and Applied Bioscience Journal, 8(1), 68–75.

Scholz, J. L., Diaz, A., Riley, R. L., Cancro, M. P., & Frasca, D. (2013). A 
comparative review of aging and B cell function in mice and hu-
mans. Current Opinion in Immunology, 25(4), 504–510.

Shlush, L. I., Skorecki, K. L., Itzkovitz, S., Yehezkel, S., Segev, Y., Shachar, 
H., Berkovitz, R., Adir, Y., Vulto, I., Lansdorp, P. M., & Selig, S. (2011). 
Telomere elongation followed by telomere length reduction, in 
leukocytes from divers exposed to intense oxidative stress–impli-
cations for tissue and organismal aging. Mechanisms of Ageing and 
Development, 132(3), 123–130.

Sun, B., Wu, L., Wu, Y., Zhang, C., Qin, L., Hayashi, M., Kudo, M., Gao, M., 
& Liu, T. (2020). Therapeutic potential of Centella asiatica and its 
triterpenes: A review. Frontiers in Pharmacology, 11, 1–24.

Svenson, U., Nordfjäll, K., Baird, D., Roger, L., Osterman, P., Hellenius, 
M.-L., & Roos, G. (2011). Blood cell telomere length is a dynamic 
feature. PLoS One, 6(6), 1–8.

Tan, L., Wang, Q., Zhang, D., Ding, J., Huang, Q., Tang, Y. Q., Wang, Q., & 
Miao, H. (2020). Lymphopenia predicts disease severity of COVID-
19: A descriptive and predictive study. Signal Transduction and 
Targeted Therapy, 5(33), 1–3.

Tsoukalas, D., Fragkiadaki, P., Docea, A. O., Alegakis, A. K., Sarandi, E., 
Thanasoula, M., Spandidos, D. A., Tsatsakis, A., Razgonova, M. P., 
& Calina, D. (2019). Discovery of potent telomerase activators: 
Unfolding new therapeutic and anti-aging perspectives. Molecular 
Medicine Reports, 20(4), 3701–3708.

Valdes, A. M., Andrew, T., Gardner, J. P., Kimura, M., Oelsner, E., Cherkas, 
L. F., Aviv, A., & Spector, T. D. (2005). Obesity, cigarette smoking, 
and telomere length in women. The Lancet, 366(9486), 662–664.

von Zglinicki, T. (2002). Oxidative stress shortens telomeres. Trends in 
Biochemical Sciences, 27(7), 339–344.

von Zglinicki, T., & Martin-Ruiz, C. M. (2005). Telomeres as biomarkers 
for ageing and age-related diseases. Current Molecular Medicine, 
5(2), 197–203.

Watanabe, S., Hibiya, S., Katsukura, N., Kitagawa, S., Sato, A., Okamoto, 
R., Watanabe, M., & Tsuchiya, K. (2022). Importance of telomere 
shortening in the pathogenesis of ulcerative colitis: A new treat-
ment from the aspect of telomeres in intestinal epithelial cells. 
Journal of Crohn's and Colitis, 16(1), 109–121.

Weng, N. P. (2008). Telomere and adaptive immunity. Mechanisms of 
Ageing and Development, 129(1–2), 60–66.

Weng, N. P., Levine, B. L., June, C. H., & Hodes, R. J. (1995). Human naive 
and memory T lymphocytes differ in telomeric length and replica-
tive potential. Proceedings of the National Academy of Sciences of the 
United States of America, 92(24), 11091–11094.

Wichitsranoi, J., Weerapreeyakul, N., Boonsiri, P., Settasatian, C., 
Settasatian, N., Komanasin, N., Sirijaichingkul, S., Teerajetgul, Y., 
Rangkadilok, N., & Leelayuwat, N. (2011). Antihypertensive and an-
tioxidant effects of dietary black sesame meal in pre-hypertensive 
humans. The Journal of Nutrition, 10(82), 1–7.

Xie, Z., Sintara, M., Chang, T., & Ou, B. (2015). Daily consumption of a 
mangosteen-based drink improves in vivo antioxidant and an-
ti-inflammatory biomarkers in healthy adults: A randomized, 
double-blind, placebo-controlled clinical trial. Food Science and 
Nutrition, 3(4), 342–348.

Yang, Y., Wang, J., Zhang, Y., Li, J., & Sun, W. (2018). Black sesame seeds 
ethanol extract ameliorates hepatic lipid accumulation, oxidative 
stress, and insulin resistance in fructose-induced nonalcoholic 
fatty liver disease. Journal of Agricultural and Food Chemistry, 66(40), 
10458–10469.

Zhang, Y. J., Gan, R. Y., Li, S., Zhou, Y., Li, A. N., Xu, D. P., & Li, H. B. (2015). 
Antioxidant phytochemicals for the prevention and treatment of 
chronic diseases. Molecules, 20(12), 21138–21156.

Zweig, J. A., Brandes, M. S., Brumbach, B. H., Caruso, M., Wright, K. M., 
Quinn, J. F., Soumyanath, A., & Gray, N. E. (2021). Loss of NRF2 
accelerates cognitive decline, exacerbates mitochondrial dysfunc-
tion, and is required for the cognitive enhancing effects of Centella 
asiatica during aging. Neurobiology of Aging, 100, 48–58.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Praengam, K., Tuntipopipat, S., 
Muangnoi, C., Jangwangkorn, C., & Piamkulvanich, O. (2024). 
Efficacy of a dietary supplement derived from five edible 
plants on telomere length in Thai adults: A randomized, 
double-blind, placebo-controlled trial. Food Science & 
Nutrition, 12, 1592–1604. https://doi.org/10.1002/fsn3.3851

 20487177, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.3851 by SE

A
 O

R
C

H
ID

 (T
hailand), W

iley O
nline L

ibrary on [03/08/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/fsn3.3851

	Efficacy of a dietary supplement derived from five edible plants on telomere length in Thai adults: A randomized, double-blind, placebo-controlled trial
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Preparation of product from five edible plants
	2.2|Study participants
	2.3|Study design and protocol
	2.4|Blood sample collection
	2.5|Measurement of blood biochemistry and body composition
	2.6|Measurement of plasma total antioxidant capacity
	2.7|Measurement of lymphocyte subpopulations
	2.8|Measurement of leukocyte telomere length
	2.9|Statistical analysis
	2.9.1|Sample size
	2.9.2|Data analysis


	3|RESULTS
	3.1|Effect of product on general characteristics and blood biochemistry of participants
	3.2|Effect of product supplementation on leukocyte telomere length
	3.3|Effect of product supplementation on total antioxidant capacity (TAC)
	3.4|Effect of product supplementation on leukocyte count and lymphocyte subset
	3.5|Association between telomere length with the proportion of CD4+ and CD8+ and visceral fat

	4|DISCUSSION
	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


