Effect of NO and Nitric oxide synthase inhibitor on the modulation of the trigeminovascular nociception
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Objective — To investigate the involvement of nitric oxide in the process of trigeminovascular nociceptive
facilitation induced by serotonin depletion.

Methods — Male Wistar rats were separated into the control, control with L-NAME treatment, and low
serotonin with and without nitric oxide synthase (NOS) inhibitor. Serotonin was depleted by administration of
para-chlorophenylalanine (100 mg/kg bw) 3 days prior the experiment. Cortical spreading depression (CSD)
was used to activate trigeminal nociception. N-nitro-L-arginine Methyl Ester (L-NAME) was given to the rats
in the low serotonin with NOS inhibitor group after the second wave of the CSD. The ultrastructure of cerebral
endothelial cells was studied using electron microscopy. The number of Fos and NOS-immunoreactive neurons
in trigeminal nucleus caudalis were monitored. The co-localization of NOS and Fos and the co-localization of
NOS and CGRP were studied by the double immunohistochemistry.

Results —Depletion of serotonin caused an enhancement of the trigeminovascular nociception in response to
the CSD activation as indicated by the increase in the ultrastructural changes of the cerebral vessels and
increase in the number of the fos-immunoreactive neurons in the TNC. These vascular changes as well as
CSD-evoked Fos expression in the TNC were attenuated by the treatment with L-NAME. The numbers of
pinocytic vesicles and microvilli in arteriole were significant lower in the group receiving PCPA and L-NAME.
The number of Fos-IR cells observed in TNC of low serotonin rats with and without L-NAME treatment were
19+3 and 25+1 cells/section , respectively (p<0.05). Treatment with L-NAME also significantly minimized the
number of NOS-immunoreactive cells in TNC (23+1 and 32+3 cells/slide for those serotonin depleted rats with
and without L-NAME, respectively, p < 0.05). The results from the double labeling immunohistochemical
studies had further demonstrated that the expression of NO was in the same area with Fos and CGRP expression.
Conclusion: Inhibition of nitric oxide production can attenuate the trigeminovascular nociception induced by
serotonin depletion. Therefore, the increase in the production of nitric oxide is likely to involve in the increment

of trigeminal nociception in serotonin depleted state.
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