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Neurotransmitter organization of cognitive functions under chronic cerebral hypoperfusion (carotid ligation, 2VO model) 
can differ from norm and its own pharmacotherapy is required to treat delayed cognitive dysfunctions. In rats, the 

dopaminergic (DA) and cholinergic (ACh) mechanisms of rapid one-trial, working long-term memories and learning were 
studied on 2VO model. 6-7 days (7d) or 1 month (1M) after carotid ligation, rats were trained on the spatial contextual 
model in the Morris water maze and taken to a neurochemical experiment 2-3 days after the end of training. In synaptosomal 
subfractions of the cortex and hippocampus, the activity of the DA and ACh neurons markers, respectively, of tyrosine 
hydroxylase and choline acetyltransferase was estimated. The rats of control group (sham operated, SO) were divided into an 
upper quartile (the most capable rats); lower quartile (the incapable rats) and two middle quartiles according to their cognitive 
abilities. SO rats in each quartile had its own specificity of DA-ACh synaptic links (correlations) with cognitive functions, 
including also the same and differently directed links (positive-negative correlations). In the 7D group, the learning-memory 
was significantly impaired and the lower quartile rats dominated; DA influences on the functions completely disappeared, 
ACh influences significantly reduced or emerged new ones. In the 1M group, the functions were restored, but the level of 
upper quartile was reached only for long-term memory; only a few DA or ACh synaptic links were restored; new, including 
nonDA and nonACh links, dominated. DA and ACh reorganization of functions in 2VO rats was the result of degeneration 
or synaptogenesis of corresponding synaptic populations. A working hypothesis is that the neurotransmitter reorganization of 
cognitive functions is an obligatory consequence of the  brain adaptation to hypoperfusion and altered blood supply of 
the brain. Such studies are required to determine the pharmacotherapy of delayed disturbance of cognitions. 
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