Review Article

Telomeres, Aging and Disease: Deleterious
Effects of Stress and a Lack of Sleep
Nancy B. Ray, PhD, Science Of3icer, McCord Research

A

unique region on the end of
chromosomes known as the telomere
is associated with aging. Telomere length
has been used as a prognostic indicator for
age-related mortality and morbidity risk in
humans, and strikingly, it has been shown
that older adults with below average
leukocyte telomere length have more than a
three-fold increased risk for early mortality1.
Telomeres consist of repeating hexamer
DNA sequences and a unique protein
complex (shelterin) that protects
chromosome ends from being recognized as
DNA double-strand breaks that can trigger
DNA damage responses.
The telomeric
DNA also folds back on itself to forms loops
that protect the telomere ends and prevent
chromosome end fusions. In humans the
average telomere length ranges from 10 to
15 kilobases.

instability causes chromosomal abnormalities
including chromosome-end fusions2.

In normal human cells excluding germ cells, stem
cells, and some immune cells, telomeres shorten
with each cell division during the typical aging
process due to incomplete replication of the 3’
end of chromosomes and DNA degradation. This
shortening or attrition continues until the
telomere reaches a critical length that results in
cell-cycle arrest and senescence or apoptosis.
Telomere attrition represents a molecular clock
that limits the replicative capacity of normal
cells. If apoptosis does not occur and cells
continue to divide, the resultant genomic

Decreased telomere length has been associated
with several diseases including dyskeratosis
congenita, ataxia-telangiectasia, Fanconi anemia,
and cancer2,3,4. Shortened telomeres have also
been associated with oxidative stress, in3lammation, psychological stress, and lack of
sleep5,6,7,8,9,10,11.
It has been suggested that
oxidative stress is a major cause of telomere
shortening5.
Telomeres are susceptible to
oxidative stress that causes telomere shortening
beyond molecular clock-associated attrition, due
to the higher content of guanine nucleotides in
telomeres, which are sensitive to free-radical
damage6.
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In addition, oxygen free radicals and reactive
oxygen species (ROS) can produce single-strand
breaks in DNA, which are not effectively repaired
in telomeres12 .
DNA damage responses
triggered by damaged telomeres may also
enhance mitochondrial dysfunction and
oxidative stress4. Viniferamine® supplements
contain potent antioxidant ingredients that can
help decrease oxidative stress and in3lammation
including oleuropein from olives 13 , transresveratrol from grapes14, EGCG from green
tea15, curcumin from turmeric16, sulforaphane
from broccoli 17 , melatonin 18 , N-acetyl-Lcysteine19, methylsufonlymethane20, and LTaurine21.

Chronic in3lammation is also thought to result
from oxidative stress, and has been linked with
many diseases including cardiovascular disease,
diabetes, and neurodegenerative diseases such
as Alzheimer’s disease and Parkinson’s disease
22,23,24. Furthermore, short telomeres have been
linked with diseases associated with chronic
in3lammation including diabetes, cardiovascular
disease, Alzheimer’s disease and as mentioned
previously, cancer 25,26,27,4 .
The powerful
®
antioxidants in Viniferamine supplements can
reduce oxidative stress that may lead to chronic
in3lammation.
Short telomeres have also been linked with
chronic psychological stress28.
Psychological
stress, which can lead to anxiety and depression,
can result from many sources including stress
related to caregiving, low socioeconomic status,
or exposure to trauma29. Adults experiencing
chronic stress have impaired immune responses
and wound healing, as well as elevated levels of
chronic in3lammation9.
Psychological stress
increases the risk of many diseases including
cardiovascular, autoimmune and neurodegenerative diseases28.

As previously described, telomere attrition
continues with aging until cells become
senescent. Cellular senescence is a state of
proliferative arrest, in which cells have ceased
dividing but remain metabolically active and
non-apoptotic. Senescent cells secrete growth
factors and pro-in3lammatory cytokines
triggered by persistent DNA damage responses.
Cytokines secreted by senescent cells have been
associated with tissue dysfunction, in3lammation, and age-related diseases4.
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Viniferamine® Mood Support contains powerful
antioxidants and other nutritional ingredients to
help support health and decrease feelings of
anxiety and depression, including magnesium,
which has been found to promote feelings of
calm and wellbeing 29, and curcumin that has
anti-depressant properties30.
Viniferamine®
Mood Support also includes B vitamins such as
folate and B12. It has been shown in studies that
low levels of folate are associated with
depressive symptoms31, and B12 de3iciency is
associated with a two-fold increased risk of
severe depressive disorders32.

Higher serum levels of and treatment with
v i t a m i n D a re a s s o c i a te d w i t h l o n g e r
telomeres37,40. All Viniferamine® supplements
include EGCG from green tea, which has also
been found to inhibit telomere attrition41,42.
In summary, many of the ingredients including
antioxidants and vitamins in the Viniferamine®
supplements can help decrease oxidative stress,
in3lammation, psychological stress and dif3iculty
sleeping, which are all associated with short
telomeres. In addition, vitamin D, curcumin, and
EGCG have been linked with longer telomeres.
The length of telomeres has been correlated with
age-related morbidity and mortality risks.
Viniferamine® supplements can help keep cells
healthy including immune cells, which can help
reduce the likelihood of diseases associated with
oxidative stress and in3lammation.

Dif3iculty with sleeping is one of the most
common problems among middle-aged and older
adults. Older adults frequently take longer to fall
asleep, wake more often in the night, and have a
lower quality of sleep than younger individuals.
Disruption of the regular sleep-wake cycle, which
is regulated by the circadian rhythm, has been
shown to affect immune functions, and sleep
deprivation has been shown to increase
circulating levels of in3lammatory markers33. In
addition, increasing evidence suggests that
rotating night shifts and sleep deprivation are
potential risk factors for metabolic disorders,
cardiovascular disease, and cancers34. Shorter
durations in sleep have also been associated with
shorter telomere lengths in comparison to longer
durations 33,34.
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Viniferamine® Sleep Support includes a natural
level of melatonin, which is well known for its
important role in maintaining the circadian
rhythm. In addition, melatonin has immune
stimulatory effects and anti-in3lammatory
functions18. Viniferamine® Sleep Support also
includes magnesium and vitamin D, which both
help support sleep and immune functions35,36.
Furthermore, vitamin D helps regulate
in3lammatory responses 37, and magnesium may
play a role in regulating these responses38.
Viniferamine® Sleep Support also includes
curcumin, which has been associated with
potential increases in telomere length39.
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Helping to Restore Restful Sleep and a Calm
Mind for a Healthy Life

Viniferamine® Supplements combine natural and potent small-molecule
antioxidants, including the patented Olivamine 10® MAX, to promote cellular
longevity and restored vitality
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