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Abstract
Episodic memory depends on a network of interconnected brain structures.  Damage to either the fornix or mammillary bodies causes amnesia in both humans and nonhuman primates.  We have found that the severity of amnesia after damage to either of these structures is modulated by prior loss of cholinergic projections to the inferotemporal cortex, the cortical region through which visual information reaches these structures.  Macaque monkeys with cholinergic depletion of inferotemporal cortex had unimpaired episodic memory performance.  However, these monkeys were substantially more impaired following additional lesions of either the fornix or the mammillary bodies than were monkeys with intact temporal cortical cholinergic input.  Reversing the order of the lesions resulted in less severe amnesia, indicating that the presence of cholinergic projections to temporal cortex at the time of fornix or mammillary body damage facilitates recovery.  These findings show that humans with loss of cortical cholinergic function, for example in Alzheimer’s disease, may be less able to adapt to the impairments caused by neuronal damage within cortical and subcortical structures important for memory. Consequently, drugs that increase cortical cholinergic neurotransmission may slow disease progress by augmenting this adaptive process.
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