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Introduction: Hypertension is the most common preventable
risk factor for cardiovascular disease. Despite apparent involve-
ment of the immune system in the development and progression
of hypertension, there are currently no immune-targeting
treatment options available. Previous work in human and experi-
mental hypertension shows that signaling of the bioactive
phospholipid sphingosine-1-phosphate (S1P) links to blood pres-
sure (BP) increases and immune system activation in hyperten-
sion. Specifically, the S1P generating enzyme sphingosine kinase 2
(SphK2) was identified as key player responsible for hypertension-
associated S1P plasma elevation that regulates T-cell egress from
secondary lymphoid tissue. Here, we employed this novel concept
to investigate the efficacy of therapeutic SphK2 inhibition on
diminishing hypertension-associated immune system activation
and hence, stimulate BP lowering.

Methods and Material: A murine model of Angiotensin
(AnglI)-induced hypertension was treated with the SphK2 inhibi-
tor ABC294640 or vehicle for two weeks, starting four weeks after
initiation of AnglI infusion. BP levels and immune cell popula-
tions were longitudinally assessed using tail cuff plethysmography
and flow cytometry, respectively. Circulating SI1P levels were mea-
sured using mass spectrometry. Endpoint vascular function of 2nd
branch mesentery artery sections was determined with wire
myography.

Results: Pharmacological SphK2 inhibitor (SphK2i) treatment
normalized BP levels, independently of changes in plasma S1P lev-
els. SphK2i-mediated BP lowering was associated with a reduction
in circulating CD4+ T-cell counts. In mice lacking T-cell receptor
alpha (i.e., with significantly lower CD4+ T-cell populations),
SphK2i therapy did not elicit the same BP lowering effects as in
hypertensive wild-type mice. Vascular responses to alpha adrener-
gic and acetylcholine receptor stimulation were unaffected by
SphK2i treatment. Specifically, mesenteric artery sections of both



SphK2i- and vehicle-treated groups presented with similarly
increased vasoconstriction and impaired vasodilation compared
to those from normotensive mice.

Conclusion: The data suggests that SphK2i-mediated BP nor-
malization during AnglI-induced hypertension is stimulated
through dampening of hypertension-associated immune cell acti-
vation. Specifically, our results provide first evidence that SphK2
signaling critically regulates CD4+ T-cell responses important to
BP regulation independent of direct vascular effects or plasma S1P
levels. Taken together, our work identified first evidence for
SphK2i as promising immune-based therapy in hypertension.
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