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Background

Because of its high oxygen demands, neural tissue is
predisposed to oxidative stress. In the present study, we
aimed to clarify the cellular localization of antioxidant
enzymes in the trigeminal ganglion. The transient recep-
tor potential vanilloid subfamily member 1 (TRPV1) is
implicated in inflammatory hyperalgesia. We also
explored the effect of TRPV1 stimulation on the pro-
duction of reactive oxygen species (ROS).

Methods and results

We used 14 adult transgenic mice expressing the efficient
fluorescent protein, Venus, under the control of the Sox10
promoter. TG sections were prepared for immunostaining.
The colocalization of Venus signal with glutamate/aspar-
tate transporter, a marker for satellite glial cells (SGCs),
was observed. Whereas both superoxide dismutases
(SODs) 1 and 2 were present in neurons, only SOD 1 was
identified in SGCs. The enzymes relevant to hydrogen per-
oxide degradation displayed differential cellular localiza-
tion, such that neurons were endowed with glutathione
peroxidase 1 and thioredoxin 2, and catalase and thiore-
doxin 2 were present in SGCs. Moreover, only SGCs were
labeled by the oxidative damage marker, 8-hydroxy-2’-
deoxyguanosine, which indicates that the antioxidant sys-
tems of SGCs were less potent. We established PC12
stable transformants expressing enhanced green fluores-
cent protein (EGFP)-full-length TRPV1 fusion protein.
It was found that TRPV1 agonist stimulation in the pre-
sence of TRPV1 overexpression caused a robust increase
in the reactive oxygen species and in caspase-3 activation.
Caspase-3 activation was inhibited by the reactive oxygen
species scavenger, TEMPOL.
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Conclusion

This study delineates the localization of antioxidative
stress-related enzymes in the trigeminal ganglion and
reveals the importance of the pivotal role of the reactive
oxygen species in TRPV1-mediated caspase-3 activation.
Therapeutic measures for antioxidative stress should be
taken to prevent damage to trigeminal primary sensory
neurons in inflammatory pain disorders, such as menin-
gitis and possibly migraine.
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