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Abnormality in trigeminovascular nociception: analgesic abuse headache in chronic paracetamol treatment

. 1 Assistant professor Dr Department of pathology Faculty of Medicine Chulalongkorn University
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The present study aims to investigate the effect of acute and chronic paracetamol administration on trigeminal
nociception. The study comprised of two experiments based on acute and chronic paracetamol administration. In the
experiment with acute paracetamol treatment, the rats were divided into control, control with CSD, paracetamol treated
and paracetamol treated with CSD groups (8 rats each). A single dose of paracetamol (200 mg/kg BW, intraperitonealy)
was given to the paracetamol treated group whereas vehicle (12.5% of 1,2-propane-diol in 0.9% sterile saline) was given
to the control group. The cortical spreading depression (CSD) was induced by the topical application of 3 mg solid KCl
on the paraital cortex. The CSD was elicited at 60 minutes after paracetamol injection. In the chronic paracetamol
experiment, the rats were divided into control, control with CSD, paracetamol treated and paracetamol treated with CSD
groups (8 rats each). Paracetamol (200 mg/kg BW, intraperitonealy) or vehicle was injected daily for a period of 30 days.
After 30 days, the CSD was induced by the same method as in the experiment with acute paracetamol treatment. In both
experiments, the electrocorticogram was measured continuously for one hour using glass microelectrode. The expression
of the immediate early gene product, Fos, in the trigeminal nucleus caudalis was used as an indicator for trigeminal
nociception. The expression of nitric oxide synthase (NOS) was studied in both the cerebral cortex and TNC. The

VCAM-1 immunohistochemistry was studied in the cerebral vessels in the cerebral cortex as well.

The results showed that cortical application of KCl resulted in a series of depolarization shifts which coincided
with the Fos expression in the TNC. Acute treatment with paracetamol significantly attenuated the CSD-evoked Fos-
immunoreactive cells in the TNC. On the other hand, chronic paracetamol administration substantially increased in the
number of Fos-immunoreactive cells in the TNC, indicating the increase in trigeminal activation. In addition, the NOS
immunohistochemistry showed that chronic paracetamol exposure could also induce an increase in the NOS-
immunoreactive cells in both the cerebral cortex and TNC as compared with the control group. The results also

demonstrated the increase in the VCAM-1 immunohistochemistry in the rats with chronic treatment of paracetamol.

The results of the present study indicate that chronic paracetamol exposure can lead to an increase in
trigeminovascular nociception. The increase in the production of nitric oxide may be at least one mechanism responsible
for this hyperexcitability. These observations provide better understanding regarding the pathogenesis of medication-

induced headache and may shed light for future pharmacologic intervention.

Keywords: Cortical spreading depression, paracetamol, trigeminovascular nociception, Fos, NOS, VCAM-1



