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The repetition of experience is often necessary to establish long-lasting memory. However, the cellular
mechanisms underlying this repetition—dependent consolidation of memory remain unclear. The laboratory to
which I belong previously found in organotypic slice cultures of the rodent hippocampus that repeated inductions
of long~term potentiation (LTP) ard long~term depression {LTD) led to a slowly developing long-lasting synaptic
enhancement and suppression coupled with synapse formation and elimination, respectively. These phenomena
should serve as wuseful in vitro models for analyzing the cellular mechanisms underlying the
repetition~dependent consolidation.

In the part 1 of this thesis, I hypothesized that the enhancement and suppression are mediated by
brain-derived neurotrophic factor (BDNF)-TrkB and proBDNF—p75"* signaling pathways, respectively. proBDNF
is a precursor form of BDNF and is recently emerging as a novel neurotrophic factor having various effects
opposite to mature BDNF (mBDNF). When I masked either of the respective pathways, reversals of the enhancement
" and suppression were resulted. These results are readily explained by the alternative activations of the
p75"* pathway by mBDNF under TrkB-masking conditions and of the TrkB pathway by proBDNF under p75™-masking
conditions, The laboratory also previously reported that the expression of mRNA™F increased significantly
during the period of 24 h after the third induction of LTP. Assuming that BDNF may play a role around this
period, I invalidated mBDNF by the application of a BDNF-scavenger for limited periods of time. I found two
separate time periods, in which the BDNF-scavenping was effective to suppress the long-lasting synaptic
enhancement, the early (3-8 h after third LTP} period and the late (9-48 h after third LTP) one. This result
suggests that there are multiple BDNF-dependent phases after the repeated inductions of LTP to lead to the
long-lasting synaptic enhancement coupled with synapse formation.

In the Part 2 of this thesis, I conducted experiments to support my hypothesis further, taking advantage
of transgenic mouse that cannot convert proBDNF to BDNF.

The obtained results were all in line with my hypothesis and I believe that the understanding of the

mechanisms underlying long—lasting memory proceeded further.
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WELEMIZ BT 2o B OBMIL. RMBEOHSNEN., FOPT. FEERTICISHEWAIC. ENMHGR
£ (LTP) 2@ DRLERLABIIL U DI A EES (RISE) &, BUMERS (LTD) £2#80BLEEL-R
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BAEE (RISEIfM A eS8 BT (BDNE) 24 L. LOSSEHTORMEMES T (proBDNF) 24 LTHI S &
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