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Blood platelets produced by bone marrow megakaryocytes play a 
fundamental role in the initiation of endogenous hemostasis and ef-
fective endothelial repair following vascular injury. Although most 
platelets are found circulating inactivated in the intact vasculature, 
they rapidly become activated on vessel wall injury and adhere to 
the exposed extracellular matrix to form a platelet plug, thereby pre-
venting blood loss. Although the activation of platelets is mediated 
by diverse agonists including subendothelial collagens, thrombox-
ane A2, adenosine diphosphate (ADP), and thrombin, which act on 
different platelet receptors and initiate distinct signaling pathways, 
they all converge to an elevation of the intracellular calcium (Ca2+) 
concentration ([Ca2+]i) that drives platelet conformational change, 
degranulation, and inside- out activation of integrin αIIbβ3 essential 
for platelet aggregation.1 Numerous studies have investigated the 
signaling pathways and molecular players contributing to Ca2+ mobi-
lization during platelet activation. Whereas the release of Ca2+ from 
intracellular stores via inositol 1,4,5- trisphosphate (IP3) receptors 
(IP3Rs) plays a major role in the elevation of [Ca2+]i during platelet 
activation, several studies have reported on the importance of ex-
tracellular Ca2+ entry through the plasma membrane. For instance, it 
is established that IP3- mediated Ca2+ release from internal stores in 
turns triggers store- operated Ca2+ (SOC) entry through Orai1 chan-
nels in the plasma membrane.2 In addition, a significant influx of Ca2+ 
also occurs via ATP- gated purinergic P2X1 receptors3 and canonical 
transient receptor potential TRPC6 channels.4 In contrast, the impli-
cation of plasma membrane voltage- gated Ca2+ channels (VGCCs) 
in platelet Ca2+ homeostasis has remained elusive. Early studies 
using pharmacological blockers and radioligand binding assays have 

ruled out on the implication of L- type VGCCs in human platelets.5– 7 
However, decreased platelet activation was reported in hyperten-
sive patients with type 2 diabetes treated with efonidipine, a dual 
L-  and T- type VGCC blocker, suggesting that T- type channels could 
possibly contribute to platelet homeostasis.8

In an elegant study published in this issue of Journal of Thrombosis 
and Haemostasis, Tamang and colleagues report on the expression 
of T- type channels and reveal their role in platelet Ca2+ homeosta-
sis.9 T- type channels encompass a subfamily of VGCCs consisting of 
Cav3.1, Cav3.2, and Cav3.3 channels.10 Although T- type channels are 
predominantly expressed in excitable cells where they contribute to 
shaping electrical activities and low- threshold exocytosis,11 numer-
ous studies have also documented their presence in nonexcitable 
tissues.12 Using Western blot analysis, Tamang and colleagues demon-
strate that Cav3.2 (but not Cav3.1) is expressed in mouse platelets. 
Importantly, no Cav3.2 immunoreactivity was detected in platelets 
from Cav3.2 knockout mice (Cav3.2−/−), indicative of the specificity of 
their biochemical analysis. The authors further document using Ca2+ 
imaging that [Ca2+]i elevation in response to thrombin activation is 
reduced in Cav3.2−/− platelets as well as upon pharmacological inhi-
bition of Cav3.2 channels by low Ni2+ concentrations (30 μM) with-
out apparent alterations of intracellular Ca2+ release and SOC entry. 
Alteration of Ca2+ homeostasis in Cav3.2−/− platelets was associated 
with reduced ERK phosphorylation, reduced integrin αIIbβ3 activa-
tion, reduced ATP release, and reduced platelet aggregation. Moving 
forward, the authors used an in vivo model of ferric chloride– induced 
arterial thrombosis and show that blood occlusion time at injured ca-
rotid artery is reduced in Cav3.2−/− mice, as well as in mice where 
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Cav3.2 is selectively knocked out in platelets (Cav3.2plt−/−). However, 
these results were not recapitulated in a tail bleeding assay.

Overall, Tamang and colleagues convincingly show that Cav3.2 
channels are functionally expressed in mouse platelets where they 
contribute to [Ca2+]i elevation in response to aggregating agents. 
Although T- type channels are predominantly inactivated at rest, their 
unique voltage- dependent gating properties generate a window cur-
rent in which a small fraction of channels remain active near typical 
resting membrane potentials. Given that the resting membrane poten-
tial of platelets is estimated to be around −60 mV13 and falls within the 
T- type window current, it is a possibility that a passive influx of Ca2+ 
may occur through Cav3.2 channels. Although this may have import-
ant physiological consequence on platelet Ca2+ homeostasis at rest, 
the question then arises as to how Ca2+ influx through Cav3.2 could 
possibly contribute to [Ca2+]i elevation in response to aggregating 
agents. Interestingly, an early study aiming at tracking the membrane 
potential of human platelets reported a transient hyperpolarizing shift 
up to - 22 mV in response to thrombin stimulation.14 This hyperpolar-
ization of the platelet plasma membrane would increase the driving 
force for Ca2+ influx through Cav3.2 window current and therefore 
could represent a possible mechanism by which Cav3.2 channels con-
tribute to thrombin- induced [Ca2+]i elevation (Figure 1). However, 
thrombin- induced hyperpolarization was only observed in response to 
low thrombin concentrations, whereas high concentrations produced 
an opposing effect14 suggesting that the contribution of Cav3.2 chan-
nels to platelet activation may be particularly relevant in situations in 
which aggregating agents are produced at low levels. In addition to the 

role of the membrane potential in Cav3.2- mediated Ca2+ influx, it is 
also a possibility that aggregating agents may directly affect the gating 
properties of the channels. For instance, it was reported that the open 
probability of L- type VGCCs in cardiomyocytes is enhanced upon ap-
plication of thrombin via an intracellular signaling pathway that likely 
involves the phosphorylation of the channels.15 Whether such a regu-
lation applies to Cav3.2 channels will need to be investigated.

In conclusion, the study by Tamang and colleagues provides com-
pelling new evidence for a role of Cav3.2 channels in platelet Ca2+ ho-
meostasis. Importantly, the observation that Cav3.2- mediated Ca2+ 
entry contributes to platelet activation may have important patho-
logical consequences. For instance, it was reported that application 
of elevated levels of homocysteine on human platelets triggers [Ca2+]i 
elevation via T- type channels.16 Given that hyperhomocysteinemia is 
an independent risk factor for atherothrombosis, it is possible that 
T- type- mediated Ca2+ entry may cause platelet hyperactivation and 
contribute to the thrombogenic processes. On the other hand, these 
data suggest that Food and Drug Administration– approved T- type 
channel blockers for the treatment of epilepsy17 could conceivably 
be repurposed as antiplatelet agent in the prevention of athero-
thrombosis. Finally, deleterious mutations in the genes encoding for 
T- type channels including Cav3.2 have been linked to a number of 
human conditions including epilepsy, neuromuscular disorders, au-
tism spectrum disorders, chronic pain, and primary aldosteronism.18 
Considering that platelets have been receiving increasing attention 
for their role in the modulation of the nervous system and their po-
tential implication in neurological disorders,19 understanding the 

F I G U R E  1  A potential mechanism for Cav3.2- mediated Ca2+ entry into platelets. (A) The window current generated by the overlap 
between the voltage dependence of activation and inactivation of Cav3.2 channels (top) allows for passive Ca2+ influx in nonstimulated 
platelets contributing to basal Ca2+ homeostasis (bottom). (B) Thrombin (Thr)- mediated stimulation of platelets causes a transient 
hyperpolarization of the plasma membrane (top) therefore increasing the driving force for window Ca2+ entry through Cav3.2 resulting in 
an increased intracellular Ca2+ concentration necessary to transduce platelet activation and aggregation (bottom). In addition, activation of 
G- protein- coupled thrombin receptor PAR1/4 may enhance the gating of Cav3.2 channels and Ca2+ entry.
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impact that Cav3.2 mutations may have on platelet homeostasis may 
reveal new disease mechanisms of T- type channelopathies.
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