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ABSTRACT

Global ischemia dcslroys lhe CA I pyram idal ce lls of lhe hippocampus . This cell

loss can be preven ted by ischem ic precco diticoin g (IP). IP is a phenom enon whereb y

brief ep isodes of ischemia protect agai nst a later more seve re insult. Dend ritic spines

have been suggested to be neuroprotective by reg ulat ing toxic calcium levels

independently of the parent dendrit e. There fore. dendriti c spine forma tion may playa

role in the developmen t of lP . The purpose of the present experiment was to examine the

effects of IP on spin e dens ities in the CA I region in gerb ils. An imals received bilateral

caroti d occl usions of I.S min (pre-conditioning) and S min ( ischem ic precondi tionin g) in

duration. Spine den sities were calc ulated from apical and basilar dendrites of CAl

pyramida l ce lls in ischem ic precondit ioned anima ls that survived 3 (lP 3). 10 (IPIO) or 30

(IP30) days, precondit ioned on ly (PO ) animals, and sham anima ls. An imals were tested

on the same days for habitua tion to a novel openfield. Sect ions were stained using a

modifi ed Gclg i-Cc x procedu re and spines were visualized using a Neuro lucida® neuron

tracing system. Results show thai PO.IPIO and IP30 animals have significantly higher

spine densiti es on bas ilar. prox imal and termi nal dendri tes than all other groups o f

animals. In the open field.I P anima ls initially displayed habi tua tion impainnents tha t

recovered with time. This apparen t recovery coincided with the increase in CA I spine

densi ty. Thesedata may reflect a role for dendritic spines in the neu roprol ectKmand

recovery of funct ion associated with ischemic tolera nce.
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