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Stroke is a common, multifactorial cardiovascular disease linking to
a variety of risk factors, including genetic predisposition, lifestyle
factors, and co-morbidities. Metabolic syndrome characterized by
obesity, insulin resistance and increased blood pressure links to im-
paired cerebrovascular function and was associated with increased
risk of stroke. Data generated by us and others showed that altera-
tions in the signaling of sphingosine-1-phosphate (S1P) associate
with several cardiovascular risk factors and cardiovascular disease,
including stroke.

Here, we investigated alterations in S1P signaling post-stroke and
how metabolic syndrome induced by high-fat diet alters stroke-
associated S1P responses, using a murine middle cerebral artery oc-
clusion (MCAo0) model to mimic ischemic stroke.

Mass spectrometry revealed elevated S1P plasma levels post-
stroke. Concomitantly, brain S1P concentrations were lowest in
the ischemic hemisphere compared to the respective contralateral
hemisphere and sham-operated mice. Interestingly, SIPr3 mRNA
and protein expression were specifically augmented in the vascu-
lar compartment of the ischemic hemisphere. Additionally, S1Pr3
plasma concentrations were elevated post-stroke. Mice exposed to
high-fat diet presented with higher S1P plasma levels compared to
mice on control diet and had larger infarct sizes post-stroke. Lastly,
plasma S1P and S1Pr3 levels were assessed in a human cohort of
stroke patients within 24-h post-stroke and at a 3-month follow-up.
S1P plasma levels were lower during the acute phase and were nor-
malized at 3months post-stroke, while S1Pr3 levels were augmented
at both time points post-stroke compared to age- and sex-matched
controls. Control individuals were of similar cardiometabolic status,
thus making it difficult to determine effects of metabolic syndrome
on S1P signaling.

In conclusion, S1P signaling is significantly altered post-stroke and
with high-fat diet exposure, suggesting a possible targetability in

new therapeutic approaches.
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