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Letter to the Editor

Stroke welcomes Letters to the Editor and will publish them, if suitable, as space permits. Letters must reference a Stroke published-ahead-of-print
article or an article printed within the past 4 weeks. The maximum length is 750 words including no more than 5 references and 3 authors. Please submit

letters typed double-spaced. Letters may be shortened or edited.

Response by Lorenzano et al to Letter
Regarding Article, “Oxidative Stress
Biomarkers of Brain Damage: Hyperacute
Plasma F2-Isoprostane Predicts Infarct Growth
in Stroke”

In Response:

We thank Kazushi Tsuda for his thoughtful comments on our
article on oxidative stress biomarkers of brain damage.!

We absolutely agree with Tsuda that oxidative stress triggers
biochemical cascades and signaling pathways that can negatively
impact infarct progression in patients with ischemic stroke also
through direct effects on the endothelial cells. In fact, oxidative stress
represents a major cause of endothelial dysfunction in cerebral ves-
sels, as suggested by several evidence, and this can be considered a
common characteristic of neurovascular diseases.” Endothelial dys-
function can result from the reduced bioavailability of nitric oxide
(NO) and increased oxidant excess. NO, produced from eNOS
(endothelial NO synthase), 1 of the 3 isoforms of NOS present in
the nervous system, diffuses to the underlying smooth muscle, stim-
ulates soluble guanylate cyclase with subsequent increase of cyclic
GMP levels, and causes smooth muscle relaxation and blood ves-
sel dilation.* The NO release from eNOS soon after brain ischemia,
which is a calcium-dependent process, can be protective because
it can contribute to preserve the integrity of the blood-brain bar-
rier and, in particular, maintain the cerebral blood flow and tissue
perfusion not only by promoting vasodilation but also by inhibit-
ing microvascular aggregation and adhesion. In the acute phase of
an ischemic stroke, this can ameliorate blood flow in the areas of
ischemic penumbra and improve collateral microcirculation® with
potential subsequent lower chance of infarct growth. Therefore,
endothelial dysfunction has been related to stroke physiopathology
but also to clinical severity, outcome, and stroke subtype.*

In his letter, Tsuda mentioned the results of some studies
showing an inverse correlation between levels of oxidative stress
markers, such as plasma or urinary isoprostanes, and markers of
endothelial dysfunction in subjects with or without hypertension
or in patients with obstructive sleep apnea. Of note, all these stud-
ies were not performed in patients with acute ischemic stroke, and
specific techniques for cerebral circulation, such as the cerebro-
vascular reactivity to r-arginine, a precursor of NO, determined
by transcranial Doppler, were not used.

We agree that in our study increased plasma levels of
F2-isoprostanes, infarct growth, and endothelial dysfunction could
be linked. Unfortunately, we did not specifically measure endothe-
lial function; hence, it can only be speculated that, based on the
above mentioned evidence, the endothelial dysfunction related to
oxidative stress in the acute phase of ischemic stroke could have

contributed to brain damage and infarct growth in our cohort.
However, it should be taken into account that it is not the only deter-
minant. The biochemical processes triggered by oxidative stress are
several, dynamic, and extremely complex, and each of them can
have a detrimental effect on stroke progression. Moreover, stroke
is a pathologically and etiologically heterogeneous disease. Further
studies are needed to specifically evaluate the relationship between
oxidative stress and endothelial dysfunction in the acute phase of
ischemic stroke and their synergistic influence on infarct growth.
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