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M1 agonists from the AF series [AF102B (prescribed in USA for Sjogren's Syndrome), AF150(S) & AF267B] - i) restored cognitive impairments in several animal models for Alzheimer’s disease (AD) with an excellent safety margin; ii) elevated the non-amyloidogenic amyloid precursor protein (alpha-APPs) levels; iii) attenuated vicious cycles induced by beta-amyloid (Abeta), and inhibited Abeta- and oxidative stress-induced apoptosis; and iv) decreased tau protein hyperphosphorylation in vitro and in vivo [review: Fisher Jpn J Pharmacol 84: 101, 2000]. Unlike M1 agonists, nicotinic agonists and cholinesterase inhibitors increased tau hyperphosphorylation [Hellstrom-Lindhal et al J Neurochem 74, 777, 2000]. In aged microcebes 
(a natural model for AD; Bons, Alz. Res 1, 83, 1995), prolonged treatment with AF150(S) restored cognitive and behavioral impairments and decreased tau hyperphosphorylation, paired helical filaments and astrogliosis [Bons, Maestre-Frances and Fisher, unpublished]. In rabbits, with Abeta sequence identical to the human Abeta, AF267B & AF150(S) decreased CSF Abeta(1-42 & 1-40), while AF102B reduced Abeta(1-40)  [Beach et al Brain Res, 905, 220, 2001]. Finally AF102B decreased CSF Abeta(total) in AD patients [Nitsch et al Ann Neurol, 48, 913, 2000]. In summary, M1 agonists may represent a unique therapy in AD due to their combined beneficial effects on the three major hallmarks of AD – cholinergic hypofunction, Abeta and hyperphosphorylated tau.   
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