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Vitamin D: The silent rescuer from ischemic stroke

Vitamin D, one of the fat-soluble vitamins, is recognized for its anti-
rachitic activities. Vitamin D is present abundantly not only in nature
but also synthesized in the skin with the help of UV-B of sunlight. This
can be found in a different form, though the active form is known as
calcitriol [1,25 dihydroxy cholecalciferol [1,25(0H)2] D3]. Calcitriol
aids in calcium homeostasis, which is regulated by parathyroid hormone
and nurtures bone and teeth formation. Besides this well-established
action, a revolutionary discovery has been made. Vitamin D has a ben-
eficiary effect on the cardiovascular system, particularly in lessening
atherosclerosis, ischemic stroke, and MI. Calcitriol might accelerate
vascular regeneration and repair, whereas deficiency has a deleterious
effect on vascular endothelium [1].

Every year about 0.8 million people in developed countries face
stroke attacks and 87% are ischemic strokes. Along with all known
modifiable risk factors e.g.- a sedentary lifestyle, smoking, high fat, and
alcohol intake, supplementary vitamin D could play an important role.
Calcitriol, below the reference range, can result in stroke recurrence and
mortality within 2 years [2].

Calcitriol has dominant immunomodulatory features-hampers T cell
and B cell activity, T cell anergy. While the binding of vitamin D3 upon
its receptor, a significant reduction in pro-inflammatory mediators - IL-
6, IL-1p, IL-23a, TGF-B, and NADPH oxidase-2 occurs because of the
neuroprotective function. This is evident that a single dose of 600000 IU
of vitamin D3 exerts neuronal protection by preventing reactive oxygen
species damage and vasodilatation in moderate ischemia. The syner-
gistic effect of vitamin A with vitamin D reduces serum IL-1p levels,
resulting in a better outcome for ischemic stroke patients [3-6].

Distortion of the blood-brain barrier (BBB) and loss of structural
integrity inspected after ischemic stroke. Vitamin D deficiency on top of
distorted BBB activates inflammatory cascade and functional loss. Cal-
citriol commands synaptic structural protein synthesis, and calcium
trafficking to mitigate damage, thus maintaining the structural confor-
mation of BBB. Carotid bulb stenosis and calcification are occasionally
associated with ischemic stroke due to Fok I and TaqI polymorphisms of
the vitamin D receptor (VDR) gene [7-9].

Biomarkers of neuronal inflammation and integrity, organelle
disruption, oxidative stress, and programmed cell death were assessed
along with B cells, T cells, and additional immune cells. Systematic and
immune disruptions are markedly visible in a vitaminD3 deficient state.
Combined vitamin D and progesterone therapy revealed better conse-
quences than single hormone therapy. Vitamin D is a recommended
prognostic marker for ischemic stroke [10,11].

Appropriate interrelation between calcitriol into the cerebrovascular
system is yet to be justified and unclogged, whether it is the reason or the
marker of cardiovascular disorder. To demonstrate the connection, some
reviews and analyses have been run to date. In 2018 systematic review
and a meta-analysis revealed, vitamin D status in ischemic stroke
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(relative risk = 2.45, 95% CI: 1.56-3.86), but not with hemorrhagic
stroke (relative risk = 2.50, 95% CI: 0.87-7.15). Finally, provide the
data that, diminished vitamin D status is linked with higher ischemic
stroke risk. Vitamin D is found on a large scale in arterioles in com-
parison to large vessels. As a result, the incidence of stroke is higher in
minor arteries. Calcitriol improves vessel tone by nitric oxide exposure
on the endothelium [12-14].

Post-Stroke Depression affects about three fourth patients, where
diminished blood vitamin D is reported. The rise of calcitriol could have
a better cognitive and motor function outcome in rehabilitation [15].

While mild to moderate deficiency has a minor effect in stroke pa-
tients, intense vitamin D deficiency has an alarming association with
post-ischemic stroke durability where boosting with vitamin supple-
mentation might not be sufficient. [16].

Furthermore, effective studies and trials can provide data in the
future about the integral relationship between the cerebrovascular sys-
tem and vitamin D. Vitamin D could be an effortless treatment protocol
to lessen the physical and psychological burden on ischemic patients.
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