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In the 1990s, researchers discovered PAR1 during their study of the receptor-mediating cellular
actions of thrombin 1). Thereafter, PAR2, PAR3 and even PAR4 (which is the most recently discovered
in the PAR family member) were discovered 2).

Thrombin induces the activation of human platelets through the protease activated receptor (PAR) 1
and PAR4, and Rac, a member of the Rho family of small GTPases, is implicated in PAR activation.

The extravascular effects and direct cellular interactions of thrombin are mediated by PARs (PAR-1,
PAR-3, and PAR-4) and their downstream signaling in multiple brain cell types. Such effects include
inducing blood-brain-barrier disruption, brain edema, neuroinflammation, and neuronal death,
although low thrombin concentrations can promote cell survival. Also, thrombin directly links the
coagulation system to the immune system by activating interleukin-1α. Such effects of thrombin can
result in both short-term brain injury and long-term functional deficits, making extravascular thrombin
an understudied therapeutic target for stroke. A review of Ye et al. examines the role of thrombin and
PARs in brain injury following hemorrhagic and ischemic stroke and the potential treatment strategies
which are complicated by their role in both hemostasis and brain 3).

Since the PAR1 antagonist has an increased bleeding risk in clinical practice, PAR4 blockade has been
suggested as a more promising treatment. Luo et al. explored the expression pattern of PAR4 in the
brain of mice after TBI, and explored the effect and possible mechanism of BMS-986120 (BMS), a
novel selective and reversible PAR4 antagonist on secondary brain injury. Treatment with BMS
protected against TBI in mice. mRNA-seq analysis, Western blot, and qRT-PCR verification in vitro
showed that BMS significantly inhibited thrombin-induced inflammation in astrocytes, and suggested
that the Tab2/ERK/NF-κB signaling pathway plays a key role in this process. These findings provide
reliable evidence that blocking PAR4 is a safe and effective intervention for TBI, and suggest that BMS
has a potential clinical application in the management of TBI 4).
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