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Introduction: Cholinesterase (ChE) inhibitors are currently the most effective treatment for Alzheimer's disease (AD). In normal elderly women and in those with AD, physostigmine produced a larger increase in plasma ACTH, and cortisol than in men, but blood levels did not differ. This study determined whether there was a sex difference in the effects of tacrine and rivastigmine and its relation to hormone levels. Method: The effects of tacrine and rivastigmine were compared on spatial memory impaired by scopolamine, body temperature and ChE activity in males and females. 

Results: Both drugs caused significantly greater hypothermia, antagonism of scopolamine-induced memory impairment and ChE inhibition in the brain, but not in the heart or skeletal muscle in females than in males. The sex difference resulted from higher amounts of drug reaching the female brain. Orchidectomy increased drug activity and brain levels in males to that in females, while ovariectomy had no effect. Adrenalectomy increased brain levels of tacrine and activity in both sexes. Testosterone decreased brain levels and actions of ChE inhibitors both in castrated males and females. 
Conclusions: The pharmacological effects of ChE inhibitors in the brain are greater in females than in males because testosterone reduces the amount of drugs reaching its target sites. It remains to be seen if women with AD are also more sensitive than men to the cognitive effects of these drugs.
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