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The recent article authored by Batista et al' provides a concise
overview of the primary biomarkers that hold significance in subarach-
noid hemorrhage. However, in order to further enhance the compre-
hensive understanding of this condition, it is imperative to include an
overview of two noteworthy biomarkers associated with vasospasm,
which may occur in specific cases of aneurysmal subarachnoid hemor-
rhage (aSAH). These biomarkers are the calcitonin gene-related peptide
(CGRP) and neuropeptide Y (NPY).

aSAH represents approximately 5-10% of all stroke cases worldwide
and is associated with a mortality rate as high as 50%. Therefore, the
identification and utilization of biomarkers, as outlined by Batista et al.l,
are instrumental in estimating both the mortality and prognosis of pa-
tients following aSAH.>

Vasospasm, characterized by the constriction of cerebral blood vessels
resulting in reduced blood flow and ischemic injury, is a prominent and
deleterious complication observed in approximately 30%-40% of cases
following aSAH.® The pathophysiology of vasospasm involves complex
interactions between various molecular mediators, among which NPY
and CGRP play crucial roles in the regulation of vascular tone and
contribute significantly to this phenomenon.>*

NPY, a 36-amino acid peptide, is a key vasoactive peptide in the brain.
It is predominantly stored in sympathetic perivascular fibers with a
higher density surrounding the major arteries of the anterior part of the
circle of Willis, as well as in free nerve endings within the dura. NPY is
recognized for its potent vasoconstrictive properties, leading to sustained
constriction of both intra- and extraparenchymal cerebral blood
vessels.»®

The vasoconstrictive effects of NPY are independent of the endothe-
lium, indicating a direct action on smooth muscle cells. By promoting
vasoconstriction, NPY contributes to the narrowing of blood vessels and
the development of vasospasm. Additionally, NPY has been implicated in
the induction of a pro-inflammatory environment and the promotion of
edema, further exacerbating the pathophysiological processes associated
with vasospasm. These effects of NPY can result in neuronal apoptosis
and worsen the overall outcome of aSAH.*°

On the other hand, CGRP, a 37-amino acid peptide, plays a pivotal
role in mediating vasodilation in the microvasculature. Within the ce-
rebral circulation, CGRP is released by sensory fibers originating from the
trigeminal ganglion. It exists in two variants, ®CGRP and PCGRP,
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differing solely in their amino acid count.> CGRP acts as a potent vaso-
dilator by interacting with nitric oxide, engaging both
endothelium-dependent and endothelium-independent pathways regu-
lated by cyclic AMP.”

The primary mechanism by which CGRP exerts its vasodilatory effects
is through its endothelium-dependent action. It promotes the release of
nitric oxide, leading to the relaxation of smooth muscle cells and sub-
sequent vasodilation. Notably, CGRP retains its vasodilatory properties
even in the absence of endothelium, indicating a direct impact on smooth
muscle.’

In the context of vasospasm following aSAH, an imbalance between
the vasoconstrictive effects of NPY and the vasodilatory effects of CGRP
has been observed. Studies, including the investigation conducted by
Briindl et al.?, suggest that the release of NPY is predominant during the
early phase of aSAH, contributing to vasoconstriction and vasospasm.
Simultaneously, the release of CGRP may be impaired, leading to a
diminished vasodilatory response and further promoting the develop-
ment of vasospasm.®

In conclusion, a comprehensive understanding of aSAH is greatly
enhanced by considering the roles of biomarkers, specifically NPY and
CGRP, in the development of vasospasm, a significant complication
following aSAH. NPY contributes to vasoconstriction and the narrowing
of blood vessels, while CGRP acts as a vasodilator.® The imbalance be-
tween these biomarkers during vasospasm leads to impaired vasodilation
and promotes the development of this condition.® Understanding the
involvement of NPY and CGRP in vasospasm provides valuable insights
for better management and treatment strategies for patients with aSAH.
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