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Anticonvulsant effects of acetaminophen
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Abstract: Acetaminophen is one of the most commonly used analgesic and antipyretic drugs. We
recently found that acetaminophen has anticonvulsant effects in several animal models of seizure. In the
animal models of chronic epilepsy induced by corneal electroshock and pentylenetetrazol kindling,
acetaminophen showed dose-dependent anticonvulsant effects, whereas it showed no significant
anticonvulsant effects in the acute-seizure models induced by maximum electroshock, pentylenetetrazol
and pilocarpine. Recent studies have revealed that acetaminophen is metabolized to AM404 in the brain
and that the active metabolite of acetaminophen inhibits the uptake of endocannabinoid anandamide into
neurons and activates cannabinoid CB1 and TRPV1 receptors. We investigate the precise mechanisms
of the anticonvulsant effect of acetaminophen using the fully kindled mouse models of pentylenetetrazol.
The anticonvulsant activity of acetaminophen was antagonized by capsazepine and AMG9810, two
TRPV1 antagonists. However, CB1 receptor antagonist AM251 had no effect. These findings suggest
that TRPV1 mediates the anticonvulsant action of acetaminophen. Next, the proconvulsive effects of
NSAIDs were examined in the low-current electroconvulsive shock-induced seizure model. The
nonselective COX-1 and COX-2 inhibitors (indomethacin, diclofenac, and loxoprofen) induced dose-
dependent proconvulsant activity, whereas celecoxib, a COX-2 selective inhibitor, had no proconvulsant
activity. The results of this study showed that acetaminophen has an anticonvulsant effect, and its profile
is wholly different from that of NSAIDs. These findings may provide an additional benefit of

acetaminophen for pain management in patients with low seizure thresholds.
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