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A large number of in vivo and in vitro studies confirm neuroprotective and pro-cognitive effect of serotonin (5-HT). The decreases in the brain and blood platelets 5-HT levels and reduced expression of 5-HT receptors (5-HTR) in hippocampus and neocortex were found in patients with Alzheimer’s disease (AD) suggesting the impairment of 5-HT neurotransmission in AD (1). Serotonin also plays an important role in the development of behavioural and psychological symptoms of dementia (BPSD). The many functions of 5-HT system depend on 5-HTR sorted in seven groups, from 5-HTR1 to 5-HTR7, which differ in terms of structure, action and location (2).
The decrease in the density of presynaptic (dorsal raphe) and postsynaptic (hippocampus) 5-HTR1A was observed in patients with AD as well as temporal cortex of patients with aggressive behaviour. It has been shown that the activation of 5-HTR1B in AD is associated with poor memory, probably through its effect on acethylcholine release. Aging induces progressive decline in the number of 5-HTR2 in healthy persons that is even more pronounced in AD. The 5-HTR3 and 5-HTR6 antagonists, and 5-HTR4 agonists enhence cognitive function, stimulate acethylcholine release, inhibit glutamate release and may ameliorate the β-amyloid protein-induced neurotoxicity. The inactivation or blockade of 5-HTR7 induce changes in animal behevioural models of learning and memory.The observed changes in the 5-HTR in the AD might be the primary event or the consequence of neuronal loss. It is also unclear if these changes contribute to memory loss and pathophysiology of AD or they represent protective or adaptable mechanisms (at least in initial stages).The 5-HT1A, 5-HT3 and 5-HT6 antagonists, and 5-HT4 agonists (3) might function as the effective treatment of the cognitive deficits associated with AD.
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