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E, /AT THIEARIRBER /A PBMBEERRELGEIIRL ., B FE ORRIKEN
(2L . ZDEHZE=_F2—LTL\SATEEMEA AL M THE o= (Wake et al., 2009, Tremblay
etal., 2010), LWLENS, 2O KIGEI/AT )T DEESHEHIHT 54N =X LXOFEMIZKY
BRSNS IFREEICEAL TIEIREZFMFBRGRNLZ L, ZLEI/OJUTHEA R ILE
HWINTLVS Iba-1 eGFP YO R-KINEERX A RERD S1 BN VYR D/ FI50T
% (Kitamura et al., 2008)x VWV CRHRRUVREBHENLBRIAZITIN. 2 A FHEMET
THERVZORBBICEETSI/AJ ) 7REDRFHETELEHREL-, KINKE
213 BOHMAMBIEERNEMEEEREIEHE(10 Hz, 0.33~9 73). R D HFH A EIKTERI
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NEDLNT=, FCDLIEEEICE. BERFHEHEAADFrRILEYBREENS ATP
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MHEETHEETIEENRBOoN -, FBRERFUEAAFrRILOBRFIZKYTAY
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S A HIRE N MRRSEICE AL R ALz, CAODERTHEREN S, HIRHEDBEE 4+
ST/0J ) THREEEOSMFIFEMTEMOE R, EMEOMBRAKICHLTEENET
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Wake H et al., J Neurosci. 29(13): 3974-80. (2009)
Tremblay ME et al., Plos Biol. 8(11): e1000527 (2010)
Kitamura K et al., Nat Methods. 5(1): 61-7. (2008)
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Dynamic regulation of fear memory after retrieval

Satoshi KIDA
Department of Bioscience, Tokyo University of Agriculture

Memory retrieval initiates opposite processes; memory reconsolidation and extinction. It is
thought that memory reconsolidation is a process to maintain or strengthen original memory, while
memory extinction is a process to weaken original memory. We have tried to understand the
dynamic nature of memory after retrieval using contextual fear conditioning test. However,
contextual fear conditioning allows to induce reconsolidation by re-exposure to the CS without US
(CS-no US) in the experimental conditions where extinction is also induced. Therefore, it is difficult
to investigate mechanisms by which the fate of memory is determined after retrieval; retrieved
memory is either reconsolidated or extinguished. In this study, we have tried to understand these
mechanisms using light-dark inhibitory avoidance task. We found that this task allows to
discriminate reconsolidation and extinction phases at the time point when mice enter into the dark
box from the light box; Re-exposure to light box led to enhancement of fear memory, while the
subsequent re-exposure to the dark for 10 min after mice enter from light box led to memory
extinction. More interestingly, the re-exposure to the dark box for 1 min following the re-exposure
to light box was sufficient to abolish the enhancement of fear memory induced by re-exposure to
light box. In the reconsolidation phase, we found that the re-exposure to the light box leads to
enhancement of reactivated IA memory through proteasome-dependent protein degradation and
new gene expression in amygdala (AMY), medial prefrontal cortex (mPFC) and hippocampus
(HP). In contrast, we found that the re-exposure to the dark box leads to long-term extinction
through new gene expression and proteasome-dependent protein degradation in the mPFC and
AMY, but not HP. Thus we found critical roles of interactions among HP-AMY-mPFC in
regulations of fear memory after retrieval.
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