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Abstract
Aim: The aim of the study was to explore the relationship between Vit-D and cellular senescence
measured using the enzyme telomerase in pre-HTN.
Materials and Methods: This investigation was carried out in 50 pre-hypertensives and equal
number of age- and gender-matched controls. Cellular senescence was measured by increased
levels of telomerase and Vit-D was assessed with using commercially available ELISA assay kits.
Results: Weight and BMI, Systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse
pressure (PP), mean arterial pressure (MAP), rate pressure product ( RPP) and telomerase levels
were high and vi-D levels were low in pre-HTN group. Low levels of Vit-D were negatively
correlated with telomerase, HR, SBP, and PP.
Conclusion: The lower Vit-D levels in pre-HTN could lead to derangements in cardiovascular
homeostatic mechanism and enhance the speed of cellular senescence measured by telomerase.
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Introduction:
Vitamin D deficiency has recently emerged
as a public health problem, affecting almost
50% of the population worldwide [1]. In
addition to the reduced exposition to
sunlight[2], also genetic and environmental
factors have been suggested as a cause of this
pandemic, such as pollution, diet, sedentary
life style and stress[3]. Moreover, vitamin D
Kumar et al.

is no longer considered as only a pivotal
mediator of calcium metabolism and skeletal
health, but it also regulates several cell
functions, including differentiation and
metabolism. This aspect may explain the
reason why hypovitaminosis D has been
proved to be an independent risk factor for
overall mortality in various cohort
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analyses[4],
whereas
vitamin
D
supplementation
significantly
reduced
mortality[5]. Moreover, similar data were
collected from different clusters of
inflammatory and chronic diseases, such as
infections[6],
autoimmunity[7],
and
neurodegenerative pathologies[8], as well for
cancer[9]. However, a special interest was
conferred to the potential relationship
between vitamin D and cardiovascular (CV)
disorders.
Although in human cohorts low vitamin D
levels were associated with impaired CV
outcomes[10], a causal relationship remains
unknown, and the general enthusiasm about
the benefits of vitamin D supplementation
have been recently replaced by words of
caution.
Another report from Lucknow with 1746
population in this study, they reported 32.3%
pre-HTN,[11]A Puducherry based study with
300 medical college staff had reported
prevalence of 22%[12]another report from
Uttar
Pradesh
showed
27.2%
prevalence.[13]In military adults, the highest
prevalence of 80% was reported.[14]With
500 medical students in Karnataka reported a
higher prevalence of 55%.[15]
The telomerase is an enzyme to inhibit the
telomere shortening process. Telomeres
become short with each cell division and this
process reaches a crucial extent leads to
replicative cellular senescence.[16, 17]
Materials and methods:
After obtaining Patna Medical College &
Hospital, Patna volunteers were recruited
from students.
Inclusion criteria: The pre-hypertensive
group (pre-HTN) (n = 50) were both genders
between 18 and 25 years of age with SBP
between 120 and 139 mmHg and DBP
between 80 and 89 mmHg in apparently
healthy individuals were included in the
study. The controls (n = 50) population were
Kumar et al.
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healthy individuals with 18–25 years of age
with SBP between 100 and 119 mmHg and
DBP between 60 and 79 mmHg.
Exclusion Criteria: Individuals suffering
from diabetes, hypertension, endocrine
disorders, kidney diseases, and hypertensive
patients already receiving medication were
not considered to take part in this research.
Sample Collection: The volunteers were
asked to not participate in heavy exercises,
not drink alcohol and coffee 1 day before the
data collection. Baseline, anthropometric
parameters were recorded before recording of
the BP by sphygmomanometer as per
standard protocol. [18] Then, 5 ml of blood
was collected, allowed to clot, and subjected
to centrifugation to separate the serum.
Serum was stored at ‒80°C for processing of
Vit-D and telomerase levels as per the
instructions provided in the commercially
available kits.
Statistical Analysis: To study the betweengroup differences, independent t-test, to
assess the correlation of Vit-D with
telomerase and other parameters, Pearson’s
correlation coefficient analysis was applied.
Results:
The study population included 100
apparently healthy individuals. Forty four of
100 were pre-hypertensives with the age of
18.22 ± 0.79 and the age of controls was
18.52 ± 0.81. Among 50 in each group, 29
males, 21 females in pre-HTN group and 27
males, 23 females in the control group.
Table 1, a significant difference, was not
found between-group differences in height
and waist-hip ratio. However, pre-HTN
group subject’s BMI (P < 0.000) and weight
(P < 0.000) was more compared to controls.
Table 2 indicates that in pre-HTN group,
significantly higher HR (P < 0.000), SBP (P
< 0.000), DBP (P < 0.000), MAP (P < 0.000),
and RPP (P < 0.000) were seen when
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compared to controls. No significant
difference was seen in PP but it was slightly
high in pre-HTN group and negatively
associated with Vit-D (r: ‒0.327).
Table 3 depicts the values of Vit-D,
telomerase in both groups. Significantly low
levels of Vit-D (P < 0.000) and high
telomerase (P < 0.000) were seen in pre-HTN
group when compared to controls.
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levels of Vit-D have no correlation with BMI,
waist-hip ratio, DBP, and MAP. However,
significant correlation was seen with HR.
Further, as shown in Table 5, high telomerase
levels have correlation with waist-hip ratio (r:
0.309), SBP (r: 0.322), DBP (r: 0.445), MAP
(r: 0.691), and RPP (r: 0.390) but no
significant correlation was seen with BMI,
HR, and PP.

Table 4 shows the correlation of Vit-D and
other parameters in pre-HTN group. Low
Table 1: Comparison of anthropometric characteristics between pre-HTN and controls
Parameter
Pre-HTN (n=41)
Controls (n=41)
P- value
Age
19.11±1.25
17.69±0.91
0.339
Gender (male/female)
Height (cm)
Weight (kg)
BMI (k/m2)
Waist to hip ratio

29/21
171.26±9.21
77.21±10.28
27.17±4.61
0.91±0.06

27/23
167.1±7.81
57.81±8.22
23.71±5.83
0.86±0.07

NA
0.421
0.000
0.000
0.589

Table 2: Comparison of cardiovascular parameters between pre-HTN and controls
Parameter
Pre-HTN (n=41)
Controls (n=41) P- value
HR (BPM)

90.21±4.81

81.71±4.73

0.000

SBP (mmHg)
132.71±5.91
120.63±5.83
0.000
DBP (mmHg)
88.99±3.54
79.64±4.82
0.000
PP (mmHg)
41.85±7.82
35.02±5.75
0.272
MAP (mmHg)
94.87±2.51
82.90±2.81
0.000
RPP
12781.27±892.02
8721.72±581.62
0.000
Significant difference was seen in PP but it was slightly high in pre-HTN group and negatively
associated with Vit-D (r: ‒0.327).
Table 3: Comparison of Vitamin D and telomerase levels between pre-HTN and controls
Parameter

Pre-HTN (n=41)

Controls (n=41) P-value

Vitamin D (ng/ml) 18.22±5.01
22.71±8.03
0.041
Telomerase
41.82±20.66
9.51±5.90
0.000
(IU/ml)
DBP (r: 0.462), MAP (r: 0.724), and RPP (r: 0.309) but no significant correlation was seen with
BMI, HR, and PP.
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Table 4: Correlation between Vitamin D and other parameters in pre-HTN
Vitamin D (ng/ml)
Parameter
R-value
P-value
BMI (kg/m2)
Waist hip ratio
HR (BPM)
SBP (mmHg)
DBP (mmHg)
PP (mmHg)
MAP (mmHg)
RPP
Telomerase (IU/ml)

0.152
0.227
‒0.402
‒0.672
0.372
‒0. 491
‒0.181
0.572
‒0.482

0.571
0.191
0.056
0.000
0.261
0.017
0.621
0.001
0.011

Table 5: Correlation between telomerase and other parameters in pre-HTN
Telomerase
Parameter
R-value
P-value
BMI (kg/m2)
Waist-hip ratio
HR (BPM)
SBP (mmHg)
DBP (mmHg)
PP (mmHg)
MAP (mmHg)
RPP
Vitamin D (ng/ml)

0.251
0.521
0.111
0.523
0.472
0.082
0.720
0.472
‒0.301

Discussion:
Vitamin D has been implicated in the
regulation of several pathways, besides its
well-known role as regulator of the calciumphosphate metabolism, it has been suggested
that it may be implicated in immune system
modulation [19],in the regulation of muscle
strength and metabolism and in the cognitive
decline [20].
In humans, more than 80% of vitamin D
requirements is produced through the
ultraviolet-B (UVB)-induced conversion of
7-dehydrocholesterol to vitamin D in the
Kumar et al.

0.121
0.028
0.732
0.001
0.001
0.681
0.000
0.021
0.022

skin, whereas only 10%-20% is absorbed
with the diet[1].
The photosynthesis of vitamin D evolved
over 750 million years ago, first in the
phytoplankton and then in early plants and
animals[21]. From an evolutionary stand
point it is interesting to note that the first
living beings synthetizing vitamin D were
missing calcific skeleton. This suggests that a
new recognized non-metabolic role (called
“non-classical effects”) of vitamin D might
actually be the oldest. Regardless of the
source,
vitamin
D
require
sliver

International Journal of Toxicological and Pharmacological Research

103

International Journal of Toxicological and Pharmacological Research.

ISSN: 0975-5160, p-ISSN: 2820-2651

25-hydroxylase

not have an ability to divide. This marvel was
depicted by Hayflick in 1961.[16, 25, 26]

CYP27A1)] to form 25-hydroxyvitamin D
[25(OH) vitamin D or calcidiol], inactive
form but used as reference for vitamin D
status, because abundant, stable and easier to
quantify[1]. In the kidney 25(OH) vitamin D
is then hydroxylated to 1, 25dihydroxyvitamin D [1, 25(OH) 2 vitamin D
or calcitriol] the active form of vitamin D
[through
25-hydroxyvitamin
D-1αhydroxylase (CYP27B1)]. This latter step is
a pivotal effector of calcium homeostasis and
thus highly controlled by the up-regulation of
parathyroid hormone (PTH) and the
suppression of FGF23/ klotho axis [22].
Although the exact contribution of extra renal
hydroxylation in determining the circulating
levels of 1, 25(OH) 2 vitamin D is still
unknown, it has been recognized also an
extra-renal activity of CYP27B1. Finally, the
recent identification of a role of vitamin D
binding proteins on vitamin D catabolism has
further increased complexity of the
system[23].

Low
Vit-D
advances
insulin
resistance,[27]endothelial
dysfunction,[28]production
of
proinflammatory
cytokines,[29]hyperparathyroidism,
and
hypocalcaemia influencing vascular smooth
muscles.[30]

hydroxylation
(CYP2R1 or

[through

Earlier reports have shown that higher Vit-D
is related to longer telomere length, which
underscores the conceivably advantageous
impacts of this hormone on cell senescence
and age-related conditions.[24]In this study,
cellular senescence was assessed using
telomerase. This enzyme attempts to inhibit
the process of telomere shortening.[16,
17]Since the cell telomere loss appears to
result from cell division just to a fractional
degree, different components, particularly
oxidative stress, were attested to assume a job
in the expanded rate for shortening of
telomeres.[26,27]The exact mechanism by
which lower Vit-D levels are associated with
this cellular senesce is hypothesized
dependent on the perceptions recommends
that the degrees of the telomerase may really
be related to oxidative stress, with higher
oxidative stress prompting higher telomerase
levels. Cells of nearly complex organism may
Kumar et al.

Conclusion:
The reduced Vit-D levels in pre-HTN may
cause derangements of cardiovascular
homeostatic mechanism, enhance the speed
of cellular senescence measured by
telomerase.
Vitamin D deficiency is highly prevalent,
particularly amongst older person and
hypovitaminosis
D
may
accelerate
senescence. Aging and, in particular,
senescence is associated with an increased
risk of MetS.
Gender differences in the biological
mechanisms leading to senescence have been
described and these differences may
influence different prevalence of MetS
according to gender.
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