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KEYWORDS ABSTRACT:
Hypertension, Aim: The aim of the present study was to explore the link between Vitamin D and cellular
Vitamin D,

senescence measured with the enzyme telomerase in pre-HTN.

Methods: The current observational research was carried out by the Physiology Department in
association with Pathology. Participants were required to be of either sex and have a systolic blood
pressure (SBP) of 120-139 mm Hg and a diastolic blood pressure (DBP) of 80-89 mm Hg in order
to be included in the pre-hypertensive group (n = 75). People in the control group (n = 75) were all
healthy adults (i.e., 18-25 years old) whose systolic blood pressure (SBP) was 100-119 mm Hg and
diastolic blood pressure (DBP) was 60-79 mm Hg.

Results: About 150 healthy people were studied. 75 patients were pre-hypertensive, aged
22.58+1.56, whereas controls were 18.82+1.24. Out of 150, 45 males, 30 females were pre-HTN
and 40 men, 35 females were control. Height and waist-hip ratio did not vary significantly across
groups. Compared to controls, pre-HTN group subjects had higher BMI (P < 0.001) and weight (P <
0.001). The pre-HTN group had substantially higher HR, SBP, DBP, MAP, and RPP compared to
controls (P < 0.001). PP was somewhat higher in pre-HTN group and adversely linked with Vitamin
D. Waist-hip ratio, SBP, DBP, MAP, and RPP are correlated with high telomerase levels, whereas
BMI, HR, and PP are not.

Conclusion: Reduced Vitamin D levels in pre-HTN may disrupt cardiovascular homeostatic
mechanism and accelerate telomerase-measured cellular senescence.

cellular senescence

INTRODUCTION Arterial hypertension (AH) is a prevalent illness

Untreated high blood pressure (hypertension) poses a
significant risk for cardiovascular illnesses, including
coronary artery disease, myocardial infarction, and
stroke ®. The study findings indicate that a lack of
vitamin D improves the progression of hypertension
(HT) 2. Vitamin D deficiency, defined as having a 25-
OH-D level below 30 ng/mL, is a separate risk factor
for hypertension and contributes to increased
cardiovascular mortality 3. Vitamin D plays a crucial
role in maintaining calcium balance and regulating bone
health. It is well recognised that supplementing vitamin
D in older individuals may effectively decrease the
likelihood of fractures *.

characterized by elevated arterial blood pressure (BP).
This indicates that the arterial blood pressure remains
consistently raised due to the force exerted by the blood
on the artery walls. This alteration impacts the
cardiovascular system, including the heart, which must
exert significant effort to adequately circulate blood
throughout the body 5. HT is often described as a
sustained blood pressure reading of >140/90 mmHg . The
maintenance of a normal blood pressure relies on the
equilibrium between the cardiac output and the vascular
resistance over the whole body. Moreover, the cardiac
output relies on the stroke volume and heart rate (HR) 7.

While identifying a definitive root cause for most
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instances of hypertension (HT) is sometimes
challenging, there are many risk factors that may
contribute to its development. Several established risk
factors, such as age, family history, obesity, sedentary
lifestyle, smoking, excessive salt intake, heavy alcohol
consumption, and even pregnancy, contribute to the
development of hypertension 5. In addition to lifestyle
risk factors, some prescription medications, such as oral
contraceptives, non-steroidal anti-inflammatory
medicines, cyclosporin, erythropoietin (EPO), and
glucocorticoids (steroid hormones), may also elevate
blood pressure and cause hypertension 8. The regulation
of a normal blood pressure relies on the equilibrium
between the heart's pumping capacity and the resistance
of the blood vessels in the body. The regulation of blood
pressure involves the interaction of electrical,
biological, and mechanical factors. The sympathetic
nervous system serves as the electrical component,
while  the  renin-angiotensin-aldosterone  system
(RAAS), neurotransmitters such as norepinephrine
(noradrenaline) and cytokines make up the biochemical
component. The mechanical component consists of the
heart rate (HR) and the widening or narrowing of the
arterioles through vasodilation or vasoconstriction.
Hence, hypertension (HT) arises when the body's
arterial blood pressure control systems fail, leading to
impaired vascular regulation ”.

The objective of this research was to investigate the
association between Vitamin D and cellular senescence,
as evaluated by the enzyme telomerase, in individuals
with pre-HTN.

MATERIALS AND METHODS
The present observational study was conducted by the
Department of Physiology.

The inclusion criteria for the pre-hypertensive group (pre-
HTN) (n = 75) consisted of people of both genders, aged
between 18 and 25 years, with systolic blood pressure
(SBP) ranging from 120 to 139 mmHg and diastolic blood
pressure (DBP) ranging from 80 to 89 mmHg. These
participants were required to be seemingly healthy. The
control group consisted of 75 persons who were in good
health and aged between 18 and 25 years. Their systolic
blood pressure (SBP) ranged from 100 to 119 mmHg,
while their diastolic blood pressure (DBP) ranged from 60
to 79 mmHg.

Individuals afflicted with diabetes, hypertension,
endocrine disorders, renal ailments, and hypertensive
patients already undergoing medication were excluded
from participating in this study.

METHODOLOGY

The subjects were instructed to abstain from engaging in
strenuous physical activity, consuming alcohol, and
consuming coffee within 24 hours before to the data
collection. Prior to measuring blood pressure using a
sphygmomanometer according to established guidelines,
baseline anthropometric measurements were taken °.
Subsequently, a 5 ml blood sample was obtained, allowed
to coagulate, and then exposed to centrifugation in order
to isolate the serum. The serum was held at a temperature
of -80 °C in order to process the levels of Vit-D and
telomerase, following the instructions specified in the
commercially available kits.

Data was subjected to statistical analysis. In order to
examine the differences between groups, an independent
t-test was used. To evaluate the relationship between
vitamin D and telomerase, as well as other parameters,
Pearson's correlation coefficient analysis was used.

RESULTS

Parameters Pre-HTN (n=75)Controls (n=75)P-valug

Age 22.58+1.56 18.82+1.24 | 0.460

Gender (male/female 45/30 40/35 1.390

Height (cm) 172.28+8.72 169.71+8.52 | 0.316

Weight (kg) 65.45+£10.40 58.4248.72 |<0.001

BMI (k/m?) 23.17+4.66 23.67+4.72 |<0.001

Waist to hip ratio 0.90+0.12 0.87+0.07 0.474

Table 1: Comparison of anthropometric characteristics between pre-HTN and controls

The sample consisted of 150 people who seemed to be

in good health. Out of the total, 75 individuals had pre-
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hypertension at an average age of 22.58+1.56, whereas
the control group had an average age of 18.82+1.24.
Among the total of 150 participants, there were 45 men
and 30 females in the pre- HTN group, whereas the

control group consisted of 40 males and 35 females. No
significant disparities were seen in height and waist-hip
ratio across the groups.

Parameters Pre-HTN (n=75) Controls (n=75) P-value
HR (BPM) 87.43+4.76 82.48+4.82 <0.001
SBP (mmHg) 122.18+4.82 114.6+5.55 <0.001
DBP (mmHg) 81.69+4.07 74.36+4.90 <0.001

PP (mmHg) 41.69+4.96 39.01+5.65 0.172
MAP (mmHg) 93.57+2.84 87.73+3.75 <0.001
RPP 10960.82+702.78 9082.78+488.82 <0.001

Table 2: Comparison of cardiovascular parameters between pre-HTN and controls

Nevertheless, the BMI (P < 0.001) and weight (P <
0.001) of the pre-hypertension group subjects were
higher in comparison to the control group. In the pre-
hypertension group, there were substantially higher
values of heart rate (P < 0.001), systolic blood pressure
(P < 0.001), diastolic blood pressure (P < 0.001), mean

arterial pressure (P < 0.001), and rate-pressure product (P
< 0.001) compared to the control group. There was no
notable disparity seen in PP. However, it was slightly
elevated in the pre-HTN group and exhibited a negative
correlation with Vitamin D.

Parameters Pre-HTN (n=100) | Controls (n=100) |P-value
Vitamin D (ng/ml) 19.21+4.36 21.03+6.34 0.048
Telomerase (1U/ml) 35.85+16.84 7.05+4.96 <0.001

Table 3: Comparison of Vitamin D and telomerase levels between pre-HTN and controls

Elevated telomerase levels exhibit a positive link with
waist-hip ratio, systolic blood pressure (SBP), diastolic
blood pressure (DBP), mean arterial pressure (MAP),
and rate-pressure product (RPP). However, no
significant correlation was seen with body mass index
(BMI), heart rate (HR), and pulse pressure (PP).

DISCUSSION

Hypertension is a prevalent health issue that imposes
substantial financial burden on the healthcare system
and is a major contributor to both mortality and
morbidity on a global scale.10 Hypertension is a
prevalent and significant risk factor for several
cardiovascular diseases, such as myocardial infarction,
cerebral stroke, congestive heart failure, peripheral
vascular disorders, and renal disease . Eliminating
excessive blood pressure is projected to result in a 35%
decrease in stroke incidence and an 18% decrease in
heart attack occurrence 2 3, In order to alleviate the
impact of hypertension, it is necessary to implement a
comprehensive lifestyle intervention that encompasses

various components. These include shedding excess
weight, engaging in more physical activity, limiting the
intake of sodium and alcohol, and adhering to a dietary
regimen similar to the Dietary Approach to Stop
Hypertension. This diet should consist of ample amounts
of fruits, vegetables, and low-fat dairy products, while
minimizing the consumption of saturated fats 4.
Furthermore, it has been suggested that enhancing vitamin
D levels might serve as a readily adjustable risk factor %°.

The research sample consisted of 150 people who were
deemed to be in good health. Out of the whole sample, 75
individuals had pre-hypertension and their average age
was 22.58+1.56. The average age of the control group was
18.82+1.24. Among the total of 150 participants, there
were 45 men and 30 females in the pre-HTN group,
whereas the control group consisted of 40 males and 35
females. No significant between-group variations were
observed in height and waist-hip ratio. The prevalence of
Vitamin D insufficiency has become a significant concern
in public health, impacting about half of the global
population 6. Furthermore, apart from decreased sunshine
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exposure Y7, genetic and environmental variables have
been proposed as potential contributors to this
widespread occurrence, including pollution, dietary
habits, a sedentary lifestyle and stress . Furthermore,
vitamin D is now recognized not only as a crucial
regulator of calcium metabolism and bone health, but
also as a controller of several cellular processes, such as
differentiation and metabolism. This component may
elucidate the rationale for the association between
hypovitaminosis D and increased overall mortality
shown in many cohort analyses °, while also
highlighting the considerable reduction in mortality
achieved with vitamin D therapy 2°. In an ongoing
investigation, Zhao et al. ?* provided a comprehensive
account of a favourable correlation between Vitamin D
and hypertension as well as pre-hypertension. Forman et
al. 22 found a direct correlation between Vitamin D
levels and the occurrence of hypertension in a study
involving 38,388 men from the Health Professionals’
follow-up study and 77,531 females from the Nurses’
Health Study. They also observed a positive association
between Vitamin D and hypertension in a subset of
participants. In addition, research conducted as part of
the second Nurses' Health research revealed a direct
correlation between blood Vitamin D levels and
hypertension in a sample of 1484 young females. The
NHANES study found a negative correlation between
systolic blood pressure (SBP) and vitamin D levels in
12,644 people =,

Nevertheless, the pre-hypertension group had
significantly higher body mass index (BMI) (P < 0.001)
and weight (P < 0.001) compared to the control group.
Compared to the control group, the pre-HTN group
exhibited substantially elevated heart rate (P < 0.001),
systolic blood pressure (P < 0.001), diastolic blood
pressure (P < 0.001), mean arterial pressure (P < 0.001),
and rate-pressure product (P < 0.001). There was no
notable disparity seen in PP. However, it was slightly
elevated in the pre-HTN group and exhibited a negative
correlation with Vitamin D. Elevated telomerase levels
are positively associated with waist-hip ratio, systolic
blood pressure (SBP), diastolic blood pressure (DBP),
mean arterial pressure (MAP), and rate-pressure product
(RPP). However, there is no significant link seen
between telomerase levels and body mass index (BMI),
heart rate (HR), and pulse pressure (PP). Prior studies
have shown a correlation between increased levels of

Vitamin D and extended telomere length. This highlights
the potential beneficial effects of this hormone on cellular
ageing and age-related ailments.?* evaluation of cellular
senescence in this work was conducted by using
telomerase. This enzyme aims to impede the process of
telomere shortening . Cell telomere loss is believed to be
primarily caused by cell division, although to a small
extent. However, other factors, including as oxidative
stress, have also been identified as playing a role in
accelerating the rate of telomere shortening 6. The precise
method via which decreased levels of Vitamin D are
linked to cellular senescence is believed to rely on the
notion that telomerase levels may be influenced by
oxidative stress, with greater levels of oxidative stress
leading to increased telomerase activity. Cells in most
sophisticated organisms may lack the capacity for
division. Hayflick illustrated this phenomenon in 1961 #7.

CONCLUSION

Therefore, it is possible to draw the conclusion that
decreased levels of vitamin D in pre-HTN may lead to
disruptions in the homeostatic mechanism of the
cardiovascular system, as well as an increase in the rate of
cellular senescence as assessed by telomerase.
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