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� ɿ24AßWƠ+ͽ͠Wˀ ͽN@=˰TͽÅ�Wʾ�ͽý�8�S;ɗ

 8�S³ͽÅ@Ɲĺ=Nǥ(T-=őı,S&:A9 <�;ˌŅ<Ɲĺ

@£ͽǯƆ=Ɩ˨:,SƝĺWœŕ*2˵Ƥ:*8ȓ,2M=Aͽüɑɦ<

Ɲĺêɔ�Ɩ˨:(TS;˵ Ƥ:Aͽȅ�<ȅƀ@ƝĺWđRáTͽÏő*ͽ

ƍ=<580@ƝĺWƟ̄O˞ý@£=æɒ,SˇúWƵ*8�Rͽ�60

@Ɲĺ0@N@WNƵ,;˵Ƥ@Şʺ˾:*8�Ɨĉ��ƶ%QTS;Ɨĉ

A˵Ƥɢ̑@ˡ̢ͽĔ�˵ƤOǕ*�˵Ƥ=PSųȱͽİŕ@ŌŘOȀʢ@

ŉǌ<;Ēýɦ<ɒ̆9�S:ʾ�QT8 2;*�*ͽƗĉA�˵Ƥ@ŉ

ǌ�:��ğŕɦ<ƟĤ9˵Ƥ:ŞȂ͋Í=�S@3U��;�In the 

practical use of our intellect, forgetting is as important a function as 

recollecting;�:William James 1ͅ890ͻ�̟G2P�=ͽ�Ɨĉ�:�˵

Ƥ�AƝĺêɔ@¡ʽWư58�S:��ʾ�ǖ��S;6JRͽƗĉ=A

�̴í<Ɲĺêɔ:*8Ŗ˞,S�:��ˇýɦ<Ö͟��S:ʾ�QTS; 

� J2ͽɿ24@˵Ƥř̀=Aͽg����q@P�=ǏÕ9ˠ,&:A9

 <��ͽ͎ɝ��S;&&9ɘ�2˵Ƥř̀:AͽÏő9 SƝĺ̀@&

:9A<"ͽȦɘ9 SƝĺ̀@&:WƵ,;Ɩ˨<ƝĺAÏƴ*ͽ�˨<

ƝĺAÏƴ*<�;ȅ�<Ɲĺ=Ş*8̴í<êɔW̶ƭ*Ŗ˞,S&:Aͽ

Ǫ͎9�S˵Ƥř̀WĂì=òɘ,S2M@Ņí<ǖɞ9�S:ʾ�QTS; 

� ǯɵʆ@v��9�S�ƵɼƛƗĉ�ͅdirected forgettingͻ:��ɒ̆Aͽ

�ˬ�S&:WƵɼ(T2ƝĺPRNͽƗĉWƵɼ(T2Ɲĺ@˵Ƥ�ƃ"

<S&:�:ŕʺ(TͺMacLeod., 2005ͻͽɗÄ��˨:*2Ɲĺ@ÏƴW

ƪó*2Rͽƞ̍*="�Ɏơ=,Sͽˇýɦ<ƗĉˇúWďǜ*8�S; 
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1;�x=�$SƵɼƛƗĉ 

ͺ΀ͻƵɼƛƗĉɵʆ@ȑė 

� MacLeod 1ͅ998ͻA˚ǧ�Intentional Forgetting�@£9ͽƵɼƛƗĉ

W˭Ŝ,S2M@ƨʫ Wǩï=ʱKë*2@ABrownͅ 1954ͻ9�S:ʤ

´*8�S;Brownͅ 1954ͻAͽs ͱʿ=ɲć:ǏŐ@�ZW46-6ƿɼ

*ͽ0@ƿɼö�S�Aɪƍ= 
 ǏŐ@KW˵Ƥ.Pͽ� ɲć@KW˵Ƥ

.PͽJ2A � ɲć:ǏŐ@¡ǖW˵Ƥ.Pͽ:��ɟ<Sǲº@ǍɼW

˞52;,S:ͽôȽ͢ɩƿɼɪƍ=ǍɼW˞52: =ȗG8ƿɼö=Ǎ

ɼ*2: @Ȏʔɑ�ͳ"ͽ&@ɒ̆A�ǏŐ@KW˵Ƥ.P�:Ǎɼ*2

Ǟ=ǩN0@ŭ�Ņ �52;Brownͅ 1954ͻA&@ʨǷ=Ş*ͽôȽ͢ɩ

ƿɼƍ@�̶ƭɦ<�|�h� sͅelective rehearsalͻ��ƈ͡*2ĕˇƛW

ƶ%2;(Q=͞˱˾Ɲĺ9�Sɲć=ȗGͽ˱˾ÿ9 SƝĺ9�SǏŐ

A�|�h�W˞�O,�2Mͽ̶ƭɦ<�|�h�@ƈ͡Wƅ"Ē$2ĕ

ˇƛ��S:ʾ�2;*�*ͽôȽ͢ɩ@ƿɼǞ͊�͞ű=ɴ�522Mͽ

̶ƭɦ<�|�h��͋ *8�S:��ʾ�ǖAȢɩ(TS=ːQ<�5

2;0@ƍͽPeterson & Peterson 1ͅ959ͻ=PRͽǏʁąÂ@͢ɩƿɼW

˞52Ǟ9Nͽ�|�h�WŌŘ,SP�<ǇÇWƷL&:9ƍ@æɗvl

x@ƥʵ�Ã�,S&:�Ŗͱɦ=ɼ(TͽBrownͅ 1954ͻ@ͽǍɼ=PR

�̶ƭɦ<�|�h���˞VTS:��¹̀AÐƣƛWĿ*2;(Q=ͽ

Brownͅ 1954ͻ@ɵʆ=AͽƊˎ̔A�JRȢɩ*8�<��ͽN��6ɼ

ħ=śLʨǷ�ɼ(T8�S;0TAͽ�ǏŐ@KW˵Ƥ.P�:Ǎɼ*2Ļ

ě=AͽôȽ͢ɩƿɼƍ=ǍɼW˞52Ǟ9(�Nͽƍ@æɗvlx=�$

SȎʔɑ�50͹W̎�8�2:��®Ŗ9�S;&TAͽôȽ͢ɩƿɼƍ=

�ɲć@KW˵Ƥ.P�:Ǎɼ*2Ǟ@Ȏʔɑ37͹:ȗGS:ͳ�N@9�

S;&@ʨǷ�Qͽ˱˾ÿ9 SƝĺ9�SǏŐAôȽ͢ɩƿɼƍ=NǍɼ
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=PS˵ƤêɔW˞�S@9A<��ͽ:��ɣƞ�ɗJT2;³ǘ=��

8ͽBrown 1ͅ954ͻ�ƵɼƛƗĉ@ɵʆ@ÞͰ$:*8ʤ´(TSɔɚAͽ

�|�h��˞VTSP�<ôȽ͢ɩͺÉΆǏŐͽǓŐͻAͽ'"ɴǞ͊@

ä=�|�h�WŖ˞,S&:W̶ƭ,S&:�9 ͽ0TAôȽ͢ɩƿɼ

ö3$9A<"ôȽ͢ɩƿɼƍ=Nĕˇ9�S�N*T<�ͽ:�52Ƶɼ

ƛƗĉ@ɵʆ@��x�Ɗ@ɵʆ=ɼ(T8�2�Q9�U�; 

� ƵɼƛƗĉ@ƨʫ ��Sʃźɸʌ*8 2@ABrownͅ 1954ͻ@ɵʆ�

Q 15 ŵH;ʧ52 1970 ŵöƍ9�Rͽ0TJ9�directed forgetting�ͽ

�intentional forgetting�ͽ�positive forgetting�<;ͽ�"6�@ɘ˾9ˠ

(T8�2ɒ̆N�directed forgetting�:��˱˙=ĐǱ(T8 2;ɒı

Aͽ�x@ɵʆ=��8Ǎɼ=PS̶ƭɦ<˵ƤêɔW�intentional 

forgetting�ͽ&@P�<ɒ̆WƁ ̍&,ƨʫ WƵ*8�directed 

forgetting�:��˱˙�ɘ�QTSÚĞ��S�ͽǯɵʆ9A;4Q@˷N

�ƵɼƛƗĉ�9ʪ�*8ɘ�S&::,S; 

 

2ͅͻ26@Ǎɼ 

� ƵɼƛƗĉ@ƨʫ 9Aͽ˵Ƥ͢ɩƿɼ=ʫ�82ʄͪ@Ǎɼ�S�Aƨ

��Rͅ cueͻ�ƿɼ(TͽÞ˞*8ƿɼ(T2͢ɩ=6�8@˵Ƥvlx�

˞VTS�ğ��Ǎɼ(TS;2 6@Ǎɼ:Aͽ˵Ƥvlx�˞VTS&:

WƵɼ,S�To-be-RememberͺTBRͻ-cue��S�A�RememberͺRͻ

-cue�ͽN��6Aͽ0@͢ɩ=͋,S˵ƤvlxA˞VT<�&:WƵɼ,

S�To-be-Forgetͅ TBFͻ-cue��S�A�Forgetͅ Fͻ-cue�9�S;Brown

1ͅ954ͻOPeterson & Peterson 1ͅ959ͻ<;ïǬ@ɵʆ9AͽR-cue@K

�ƿɼ(T8�2;Epstein 1ͅ972ͻAͽïM8 2ʄͪ@ cueWÈɘ*2ɵ

ʆ:*8Weiner & Reedͅ 1969ͻWƶ%8�S;&@Ŗͱ9Aͽ0T1T@
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͢ɩ@ƿɼƍ=ɟ<S˕Wƿɼ,S&:9ͽ0@͢ɩ@æɗW˞�@�ğ�

WĢ%2;˵ ƤvlxA<�:Ǎɼ*2͢ɩ=6�8NæɗW˞V.2ʨǷͽ

˵Ƥvlx��S:Ǎɼ*2: =ȗG͢ɩ@æɗ�Į͗9�52;³ǘJ

9=ƵɼƛƗĉ=6�8ͽ0@ɒ̆@�`{m�W˯ǚ,S2M=ń"@ƨ

ʫ �ʾǽ(T8�S�ͽÅQ�@͢ɩWƿɼ*2ƍ=TBR�S�ATBF

:�� cueWƿɼ,S&:AłVQ<�; 

 

3ͅͻƵɼƛƗĉ@�`{m� 

� Epstein 1ͅ972ͻAƵɼƛƗĉ�ɗ̍,S�`{m�=͋*8ͽǞʝî=

Ȟ58ìͪ*2;0@Ǟʝî:Aͽͅ aͻôȽ͢ɩ@áúȔ͑ͽͅ bͻcue �ƿ

ɼ(T8�SȔ͑ͽͅ cͻcue @͉ō�QvlxJ9@͊͒£ͽͅ dͻvlx@

Ǭ͊ͽ@4Ȕ͑9�S;0*8ͽ0T1T@ǞɃ9̍ S:ʾ�QTS˵Ƥ

êɔ:*8ͽ
 ˬ�SG ntx@ʏęÿ@Î̪ͅ ǞɃaͻͽ� ƗTSG 

ntx@ɶǾOȬČͺǞɃ bͻͽ� ˬ�SG ntx@̶ƭɦ<�|�h�

ͺǞɃ cͻͽ
 vlx(TSntx@¬Ǭɦ<�|�h�ͅ ǞɃdͻͽ� ƞ̍

,G ntx@̶ƭɦ<ƼʢͺǞɃ dͻ�ƶ%QT2;Ɗ@ʾŜ=ͽǦ=͋

̨,S̃ǓWû�ͽƵɼƛƗĉ@�`{m�:ʾ�QTS�"6�@˵Ƥê

ɔWƶ%ͽ¸�=˵*2; 


 ˬ�SG ntx@ʏęÿ@Î  ̪

� cue ƿɼƍ@üǷ=͋,S˸Ʋ�ń"ë(T8�S&:�QͽôȽ͢ɩ@

áúȔ͑=�$Sʏęÿ@Î̪AͽƵɼƛƗĉ@ƥʌ=Ɩ˨9A<�:ʾ�

QTS; 

� ƗTSG ntx@ɶǾOȬČ 

� Ǎɼƿɼƍ@Ȕ͑9AͽF-cue �ƿɼ(T2Ɲĺ@�ȬČ��ƵɼƛƗĉ

@̍&Sċĭ:*8ƶ%QTS;ƵɼƛƗĉ:��˱˙A�Ɨĉ�ͅforgettingͻ
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:��ą˾WĠL2MͽF-cue�ɼ(T2ƝĺAg����q@deleteb�

WƯ,@:ĝ+P�=˵Ƥ�QȬČ(T8*J�:ƹ�QTO,�;ïǬ@

ɵʆ=Nͽ�˨:(T2Ɲĺ�0@ƍ;@P�<Ɏơ=<S�:��ɠĨ=

Ş*ʾŜ*2N@��"6��S;Mutherͺ1965ͻAͽȈ¢D@�l@£

=ǓŐW̨ʫƿɼ*ͽǍɼ=PRæɗvlx@ƥʵ�ɟ<S@�;��WȀ

˳*2;ǲºAͽ
 pre-cuingΆcue :<Sʇɤ@Ȍ=ɒT2ǓŐWƞ̍�

˨<ǓŐ:*ȓR@ǓŐWƞ̍,Sͽ� post-cuingΆcue@ö=ɒT2ǓŐ

Wƞ̍�˨<ǓŐ:*ȓR@ǓŐWƞ̍,Sͽ� 20 ǓŐ�ƿɼ(Tâ8W

ƞ̍,Sͽ@369�52;ʨǷͽǲº
:�Nǲº�:ƿɼ(T2Ɲĺ̀

AłVQ<�ͺâ8 20 ǓŐͻ�ͽ0@ƍ@ȎʔɑAǲº�PRNͳ"ͽ&

@ʨǷA cue=ŞƘ*2ǓŐ�ˎɚæɗ�Qƺ͏(T22Mɗ+2:ʾŜ(

T8�S;&&9ͽ˿58ƞ̍*2ǓŐ@ɍƔŴG2:&Uͽƿɼ(T2

ǓŐ¸ŃWƞ̍,SɸɑPRNͽȬČ,G ǓŐWƞ̍*2ɸɑ�ͳ�52;

&@ʨǷWͽƊA cue=PRƞ̍�˨9�S:(T2ǓŐ=͋,SƝĺAȬ

Č(T8*J�@9A<"ͽƞ̍,G ǓŐ:ì$8Ïƴ(TS@9A<�

�:ʾŜ*8�S;J2ͽEpstein 1ͅ969ͻO Block 1ͅ971ͻNͽ˵Ƥ,S

Ɩ˨�<�&:WƵɼ(T2ƝĺN˵Ƥ�QŔâ=ȬČ(T8�<�:��

&:WŖͱɦ=ɼ*2; 

� ˬ�SG ntx@̶ƭɦ<�|�h� 

� ń"@ƵɼƛƗĉ@ɵʆAͽƵɼƛƗĉ:��ɒ̆�̶ƭɦ<�|�h�

=P58ɗ+8�S:ʾ�8�S;Ɲĺ@ŃͩɦͽäͩɦďƑ:ŕʺ(TS

�|�h�AͽɴǬ˵Ƥ9@Ɲĺ@ʬƴȊˇ:ͽ͇Ǭ˵ƤF@̖̣Ȋˇ��

S:ʾ�QT8�Sͅ Atkinson & Shiffrin, 1971ͻ;*�*ͽ&@P�<�|

�h�@ʾ�ǖAą=�|�h�Wń"Ē$2Ɲĺ�ˎýɦ=͇Ǭ˵ƤFʂ

˞,S:�52Ēýɦ<Ö͟�ƅ�;&T=Ş*Woodward & Bjorkͅ 1973ͻ
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Aͽ΀Ȍ�|�h�:΁Ȍ�|�h�:��ȃƙWɘ�8ͽ�|�h�WP

Rˇýɦ=:Q�2;΀Ȍ�|�h�AƏ2ƝĺWæˠ̆ÿ,S&:9ͽƝ

ĺWɴǬ͊Èɘ9 SP�ʬƴ,S&:9�Rͽ΁Ȍ�|�h�AƏ2Ɲĺ

:͇Ǭ˵Ƥ=�SƝĺW̨ě(.Sêɔ9ͽ΁Ȍ�|�h�W˞�BƝĺ�

͇Ǭ͊Èɘ9 SɎơ=<S:̃+2;6JRͽ�xAƖ˨=Ƙ+8΀Ȍ�

|�h�:΁Ȍ�|�h�WÈ�ì$8�Sĕˇƛ��S&:Wɼħ*2; 

� Bjork 1ͅ972ͻAͽƵɼƛƗĉ=�$S�|�h�@ƉùW¥Ƅ*2;ą

˾�lxä@Ěą˾=Ş*R-cue�S�AF-cueWƿɼ*2ĻěͽF-cue�

ƿɼ(T2=N��VQ-ą˾@æɗWÎ,����˺˞9@ƥʵAͽR˺

˞9@ƥʵ=ȗGǪƟ=Ã�52;&@ɒ̆@̀ǚ:*8ƊAͽcue �ƿɼ

(TSJ9ƿɼ(T2ą˾A1Ȍ�|�h�WĒ$8�S�ͽǍɼ@̲�=

PR0@ƍ@˵Ƥêɔ�ɟ<S@9A<��:ʾ�2;6JRͽR-cue �ƿ

ɼ(T2: A0@ą˾W 2Ȍ�|�h�=ʂ˞(.ͽF-cue�ƿɼ(T2

: =A2Ȍ�|�h�=ʂ˞(.<�@9A<��:ʾ�2;Ǧ=ͽR-cue

�ƿɼ(T2ą˾AF-cue�ƿɼ(T2ą˾�QĒ$SųȱWĒ$-=,L

2MͽPRĂì<�|�h��˞�S&:Nɼħ*2; 

� Wetzel & Huntͅ 1977ͻAͽą˾�ƿɼ(T8�Qcue�ƿɼ(TSJ9

@Ǟ͊: cueƿɼ�QvlxJ9@Ǟ͊WǇÇ*ͽĂì<2Ȍ�|�h��

ˬ�SG ą˾@æɗ=�$SȎʔɑW�%S&:Wɼ*2;J2ͽ͇� 2

Ȍ�|�h�Aˬ�SG ą˾:ƗTSG ą˾@̶ñWÎ*ͽɴ�2Ȍ�

|�h�W˞52: :ȗGS:ͽPRǚQ�<ƵɼƛƗĉ@ɒ̆�KQT

S&:Wɼ*2; 

� �ǖͽEpstein 1ͅ969ͻAͽą˾�lx:ǏŐ�lxWɘ�8ͽą˾�S

�AǏŐ@KWæɗ,SP�Ƶɼ,Sǲºͅ Onlyǲºͻ:¡ǖWæɗ,SP

�Ƶɼ,Sǲºͅ BothǲºͻW˶$ͽvlx9A26@ǲº:N=ą˾:Ǐ
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Ő@¡ǖ@�lxWæɗ(.2;͢ɩƿɼ�Q cue ƿɼJ9@Ǟ͊:ͽcue

ƿɼ�QvlxJ9@Ǟ͊W0T1T 0ʁͽ10ʁͽ20ʁ:łÿ(.ͽ¡ǲ

ºWȗ̘*2:&UͽǞ͊@ǇÇ@ƈ͡AKQT<�52;&TPRͽƊA

ƵɼƛƗĉ=�$S�|�h�@ƉùWğŕ*2; 

� ¸�@P�=ͽƵɼƛƗĉ@ƥʌ=̶ƭɦ<�|�h��͋ *8�S�

;��=6�8̅̃@ÆĲAȓSN@@ͽ̶ƭɦ<�|�h��ƵɼƛƗĉ

@ƥʌ=͋V58�S:��ʾ�Wöƿ:*8˞VT2ɵʆNţ<"<�; 


 vlx(TSntx@¬Ǭɦ<�|�h� 

� Epstein 1ͅ970ͻAͽÞ@Ȁ˳ĝȅͽą˾�lx:ǏŐ�lxWɘ�2Ŗ

ͱW˞52;Bothǲº9Aͽ16@�lx=6�8æɗ*8�S͊ͽȌ=2

6ɩ@vlx��S&:W¬Ǭ*ͽµǖ@�lxW�|�h��S�Aæƒ

ɕͺRecyclingͻ*8�S&:�ʾ�QTS;0*8ͽ&@êɔ�ͽ0@Ǟ˞

58�S�lx@æɗ=ųȱ*ͽƥʵWÃ�(.8�Sĕˇƛ��S:*8

�S;*�*ͽæƒɕ=PSüǷÁͧ=PRɗ̍�ɟ<S2MͽƵɼƛƗ

ĉ=�$SǠ̯ɦ<�`{m�:A˱�͗�;  

� ƞ̍,G ntx@̶ƭɦ<ƼʢͺȀʢͻ 

� Epstein 1ͅ970ͻAͽBothǲº:ȗ̘*8Onlyǲº=�$Sæɗɑ�ͳ

�@Aͽ̶ƭɦ<Ȁʢ�̾˨<ƉùWǷ2*8�S:ʾ�2;̶ƭɦ<Ȁʢ

:Aͽ˵Ƥ@Ƽʢ@̲�=PRƞ̍,G ͢ɩ@æɗ�Î̪(TS&:9�

S;ƊAͽOnlyǲº9ABothǲº=ȗGƼʢ*<$TB�$<�͢ɩ@Ǐ

�ȲS2Mͽ0T1T@͢ɩ͊@ųȱÇɘ�Ã�,S&:=PRͽæɗɑ�

ͳ�@9A<��:ʾŜ*8�S;³ǘ=��8ͽ̶ ƭɦ<ȀʢA�retrieval 

inhibitionͺȀʢƪóͻ”:Ǹǚ(TSͺBjork, 1989ͻ;Ȁʢƪó:Aͽƞ

̍@ö=ɍŕ@͢ɩWȀʢ,S&:=P58ͽ0@µ@͢ɩ@Ȁʢ�ƪó(

TS&:9�S;&@ŕʺ=Ǝ�BͽȀʢƪó=P58ƵɼƛƗĉẀǚ,
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S&:�̃ɔɦ=ĕˇ�N*T<�; 

�  

� ¸�ͽEpstein @����WN:=ƵɼƛƗĉ�ɗ̍,S�`{m�=͋

*8ȃ˭*2;ƵɼƛƗĉ�ɗ̍,S�`{m�:*8ͽ̶ƭɦ<�|�h

�:ͽ̶ƭɦ<ȀʢͺȀʢƪóͻ@26@˵Ƥêɔ�Ǫú<Ô˥:*8ƶ%

QTS;  
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2;ýɌ=�$SƵɼƛƗĉ 

1ͅͻ|x=�$S�|�h�@Ȁ  ˸

� ýɌ=�$SƵɼƛƗĉ@Ȁ˳AͽMaki & Hegvikͅ 1980ͻ:Grantͅ 1981ͻ

�ÞͰ$9�S;ƊQ@˒ĤAͽƵɼƛƗĉ@ƨʫ Wɘ�2ɵʆW˞�¸

ö�Qͽ�x¸Ń@ýɌNˇýɦ<˵ƤêɔW˞58�S@�Wɸ�MS&

:=�52;ïǬ@ɵʆ=��8ƊQAͽ�x¸Ń@ýɌ�ɴǬ˵Ƥä9Ɲ

ĺWÏƴ,S2M=ˇýɦ<˵Ƥêɔͺ�|�h�ͻW˞58�S�;��

WȀ˳*2;˱˾Wɘ�<�ýɌ9A�|�h�@ŕʺAĮ͗9�S�ͽ

Mazurͅ 1999ͻA˚ǧ@£9ͽ�x¸Ń@ýɌ=�$S�|�h�W�ÅQ

�@ôȽO®̆�ɗ+2ƍ@ͽȦƛÿ*2êɔ̰ʃ�:*8�S;J2ͽ�

|�h��˞VT8�S&:Wɼ,2M= 
 ýɌAÅQ�@_���x˞

ýW̫˞,S�;��W̶ƭ9 S@:ĝȅ=ͽ�|�h�=Ǝ®,S�;

��W̶ƭ9 S@�ğ�ͽ� ýɌWȯ¨(.S&:=P58ͽ�|�h�

W͌Ř,S&:�9 S@�ğ�ͽ&@2Ƀ=6�8ɵʆʿ24�Ȁ˸*8

 2:̟G8�S;Grant & Roberts 1ͅ976ͻA|x@̬ž˩ǯěV.́ͧ

=��8ͽ̬žǞ͊£@b�O_���xʖä@ɇǚ@ɇźWł�S&:9

|x=�Ͳ �=PS̤ĞƛųȱWû�2;,S:vlx=�$SȎʔɑ@

Ã��KQTͽ&@ʨǷAųȱ=PS�|�h�@ŌŘ9�S:ʾŜ*8�

S;*�*ͽ̬žǞ͊£@ųȱ�ƞ̍vlx9@ƥʵWÃ�(.S&:W˸

ǚ,S3$9Aͽ0&9ƏQT2ɒ̆Wˇýɦ<˵Ƥêɔ@ʨǷ:,S@A

͗*�52;&&9Ņ <~�r\�j�x�̍&S;6JRͽƎǳ�QĒ

ýɦ<ɒ̆9�S:(T8�S�Ɨĉ��ˇýɦ=˞VT8�S&:W˸ǚ

,S&:9ͽýɌ�ˇýɦ<˵ƤêɔW˞�&:�9 S:��˸Ʋ:*P

�:ʾ�2; 
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2ͅͻ|xWɘ�2ƵɼƛƗĉɵʆ@ōJR 

� Maki & Hegvikͅ 1980ͻAͽ�x@ƵɼƛƗĉ@ƨʫ Wòɘ*ͽ|x@

̬ž˩ǯěV. dͅelayed matching-to-sampleΆDMTSͻ́ͧ9@ǲºƛſ

ñ@ƨʫ WƘɘ,S&:9ͽ̌ ýɦ<˵Ƥêɔ@PRɸ�<˸ƲWɼ*2;

DMTŚͧ=�$S˩ǯôȽƿɼƍ=ͽ˩ ǯôȽ@ƝĺWÏƴ,SP�Ƶɼ

,S RememberͺRͻ-cueͽ�S�AÏƴ,SƖ˨�<�&:WƟĤ,S

ForgetͺFͻ-cue�ƿɼ(T2;R˺˞9Aͽ˩ǯôȽƿɼƍ=R-cue�ƿ

ɼ(Tͽȗ̘ôȽ�ƿɼ(T2;Ş*8F˺˞9Aͽ˩ ǯôȽƿɼƍ=F-cue

�ƿɼ(Tͽȗ̘ôȽ�ƿɼ(T-=Ȍ@˺˞=ʂ˞*2;&@˴ʳ�ʼƏ

(T2ƍͽ˩ǯôȽ@ƍ=F-cueWƿɼ*2=N��VQ-ͽʫ�8ȗ̘ô

ȽWƿɼ,S�����˺˞�W˞52;,S:R˺˞9@ƥʵ=ȗGͽ�

���˺˞9@ƥʵ�ǪƟ=Ã�*8�2;ƊQA&@ɒ̆WͽF-cue �ƿ

ɼ(T2&:9|x��|�h�W£ǔ*22Mɗ+2@9A<��:ʾŜ

*2; 

� HIĝǞǬ= Grant 1ͅ981ͻNͽ�x@ƵɼƛƗĉ@ŖͱWčʾ=*8ͽ

|x@ǲºƛſñ@ƨʫ WĹɻɦ˵Ƥ́ͧ:*2ŖͱW˞52;Maki & 

Hegvikͅ 1980ͻ@ɵʆ9A̬žƍ=26@ȗ̘ôȽ�ƿɼ(TSDMTŚ

ͧ�ɘ�QT2�ͽGrantͅ 1981ͻ9A, successive delayed matchingΆSDM

�ɘ�QT2;ʨǷͽR-cue ƿɼǞ=ȗGͽF-cue ƿɼǞ@ſñɑ�Ã"<

Rͽ˩ǯôȽƿɼƍ@ƨ��Rƿɼ=Ĺ7 ͽ˩ǯěV.˞ý�ƈ͡WĒ$

2:*ͽ|x�ˇýɦ<˵ƤêɔW˞58�S:ʾŜ*2; 

 

3ͅͻ|x=�$SƵɼƛƗĉ@�`{m� 

� Maki & Hegvik 1ͅ980ͻOGrant 1ͅ981ͻ@ɵʆWȊ=ͽ|xWɘ�2

ƵɼƛƗĉ@Ŗͱ�ń"ƥ(T8 2;ɵʆ@ɩɦAͽƊQ@ƨʫ Wǉ˔
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*ͽƏQT2ʨǷ�ƨ��R=Ĺ7"ˇýɦ<˵Ƥêɔ=PSN@3:˸ǚ

,S&:=�52;Roper & Zentallͅ 1993ͻAͽÞͰɦ<ɵʆ�Q10ŵ¸

�@ȅ�<ɵʆWJ:M2ͽ:8N˔�����Wǧ�8�S;0@£9Ɗ

QAͽR�cueƿɼƍ:F-cueƿɼƍ@vlx=�$Sƥʵ=̲��ɗ+Sċ

ĭW36ƶ%8�S;ʐ�@ċĭ:*8ͽ|xAR-cueƿɼ=PR�|�h

�@ʬƴW˞��ͽF-cue�ƿɼ(TS F˺˞9AƝĺ@�|�h�W£ǔ

,S:��ͽcueƿɼƍ@�|�h�@óƐWƶ%2;ʐ¯@ċĭ:*8Aͽ

Ǔˈ=�$S cue@Û @̲�Wƶ%8�S;˴ʳ@͊= cueAǓˈ@�̹

:<RͽR-cue Aȗ̘ôȽ=Ş,SȀʢƨ��R:*8Û"�ͽF-cue Aȗ

̘ôȽ@<�Ǔˈ@Ȁʢƨ��R:<S;vlxö=AR-cue�ƿɼ(T2

Ɲĺ@Ȁʢ�Î(Tͽ�ǖͽF-cue �ƿɼ(T2Ɲĺ@ȀʢAƪó(TS2

Mͽ����˺˞9Avlx@ƥʵ�Ã�,S:��ʾ�ͺȀʢƪóͻ9�

S;ʐ�@ċĭ:*8ͽ˴ ʳǞ=R˺˞:F˺˞9Ɓ ë(TS˞ý@̲�

Wƶ%8�S;R˺˞9A̬ž£=ͳͦź9b�Wʈ"ýÇ�˩QTS�ͽ

F˺˞=��8A�JR˩QT<�;&@̬ž£=b�Wʈ":��˞ý�ͽ

΁6@ǲº�=�$Sƥʵ=ƈ͡*8�S@9A<��:*8�S;ʐ΀�

PD2Aͽ�x=�$SƵɼƛƗĉ@�`{m�:ĝȅ@ʾ�ǖ9�S; 

� &TQ@ċĭWȀ˳,S2M=ͽ̬žǞ͊£@;&9;@P�= cueWƿ

ɼ,S�<;ȅ�<Ȁ˳�˞VT2. Grantͅ 1981ͻAͽ̬ ž@ƍǬ=F-cue

Wƿɼ*2: :ȗGͽïǬ=ƿɼ*2: @ƥʵ�Ɯ$TBͽ�|�h�

�ŌŘ(T22M=0@ƍ@ƥʵÃ�WƱ�2:ʾ�QTͽ̤=̬žƍǬ=

F-cue Wƿɼ*2: @ƥʵ�Ɯ$TBͽcue =PSȀʢƪó@üǷ�ƅ�

:ʾ�2;Ŗͱ@ʨǷͽ̬žöǬ=F-cueWƿɼ*2: @üǷ�ǩNŅ 

"ͽF-cue=A˩ǯôȽ@�|�h�W£ǔ,SüǷ��S:ʾ�2;J2ͽ

Stonebraker et al.ͅ 1981ͻAͽ1˺˞@£=R-cueͽF-cueW:N=ƿɼ*ͽ
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0@q\��eWǇÇ,S&:9 cue@üǷWȀ˳*2;F-cueƿɼƍͽĈ

Ż=R-cueWƿɼ,S:R-cue�F-cueWɄüÿ,S&:Wɼ*ͽ�6F-cue

:R-cue@ƿɼ͊͒�͇"<S:ͽ0@Û �ƃ"<S&:Wɼ*2;&@

ʨǷAR-cueƿɼƍ=F-cueWƿɼ*2: 9Nĝȅ=ɼ(T2;ƊQA&

@ʨǷ�Qͽ|x@ƵɼƛƗĉ@ƨʫ =�$S cueAȀʢƪó:*8Û"

@9A<"ͽ�|�h�WóƐ,SÛ Wƴ6:ʾŜ*8�S; 

 

4ͅͻɭɞƨʫ :·Ǩ́ͧƨʫ  

� Cueƿɼ=PRˇýɦ<˵Ƥêɔ�˞VT8�S:��˸ƲWƏS2M=

Aͽ����˺˞=��8vlx@ƥʵWÃ�(.S˵Ƥêɔ¸Ń@˨ĭW

ƺ͏,S&:�̾˨9�52;ïǬ@ɵʆ9AͽF-cue ƿɼƍ0@˺˞Wʥ

«*ͽȌ@˺˞=ʂSƨʫ ͺɭɞƨʫ Άomission procedureͻ�ɘ�Q

T8�2;*�*ͽɭɞƨʫ =A�"6�@ĨͧɃ�ƶ%QTS;J-ͽ

F˺˞=��8F-cueƿɼƍ˺˞�ʥ«,S˴ʳW˞58�2|xAͽ��

��˺˞=��8NF-cue@ƿɼ=PRͽ0@ƍ@vlx�<�&:W¬Ǭ

*8*J52&:9ͽȗ̘ôȽ=Ş,SȢƟ��Ăì=<58�Sĕˇƛ�

�S;ĝȅ=ͽF˺˞=��8F-cueƿɼƍ=ͭ@ƏQT<�Ɏơ9˴ʳ(

T8�2|xAͽ����˺˞=��8NF-cue�ƿɼ(T2&:9Ȍ=ͭ

�ƏQT<�&:W¬Ǭ*ͽvlx=Ş,SýȊ7$�Ã�,Sĕˇƛ��

S;J2ͽF˺˞ͽ����˺˞:N=F-cue�ƿɼ(TSǞɃJ9Aĝ+

ǖȠ9˞VTS�ͽ̬žƍͽF ˺˞Aȗ̘ôȽ�ɒT-ͽ����˺˞9A

ȗ̘ôȽ�őı,S;&@Ǔˈ@̲��ͽ����˺˞=��8ȗ̘ôȽF

@ďƘWȲţ(.Sĕˇƛͺ˓ÿȲţͻNʾ�QTS;ɭɞƨʫ =�$S

ȢƟOýȊ7$@Ã�ͽJ2A˓ÿȲţ<;A����˺˞9@ƥʵWÃ�

(.Sˇýɦ<˵Ƥêɔ¸Ń@˨ĭ9�S;�˵@P�<ɭɞƨʫ =�$
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Sȼıɦ<ĨͧW˯ȝ,S2M=ͽF-cue ƿɼƍͽ˩ǯôȽ@ƝĺWɘ�<

�ñ@́ͧW˶$Sƨʫ ͅ ·Ǩ́ͧƨʫ Άsubstitution procedureͻ9@

Ȁ˳�Ɩ˨9�S&:�¥Ƅ(T2ͺRoper & Zentall, 1993; Roper et al., 

1995ͻ;·Ǩ́ͧƨʫ AͽF-cueƿɼƍ=́ͧ�őı*ͽ�60@́ͧ=�

�8ͭWƏS&:N9 S2MͽF ˺˞:����˺˞@Ǔˈ@ͪÁƛ�ͳ

JRͽ˓ÿȲţNɗ+="�;*�*ͽ·Ǩ́ͧƨʫ =N�"6�Ȁ˳,

G Ƀ��S&:�ɼ(T8�S;Roper & Zentall 1ͅ993ͻAͽ·Ǩ́ͧ

ƨʫ Wɘ�2̰Č@ɵʆ=��8ͽɱɬ,SʨǷWɼ*2ɵʆ@­ɃW�

"6�ƶ%2; 


 ·Ǩ́ͧ@ɍƛ 

� |x@·Ǩ́ͧ=AͽĝǞſñ́ͧͺF-cue ƿɼƍͽșŴ:ĵɪ@ʰ�ë

(Tͽ0@;4Q�Wʈ"&:9ƅÿ(TS·;4Q@ôȽ�ƅÿ(TS�

A˴ʳ£łVQ<�ͻͽą�ôȽ́ͧͺF-cueƿɼƍͽĂŐ@ʰ�ë(Tͽ&

TWʈ"&:9ȕĬ�S�A�ŕ@ùě9ƅÿ(TSͻͽôȽ<*́ͧͅ F-cue

ƿɼƍͽÅN*<��ĺ̻AƏQTSͻͽ@΂6��S;ĝǞſñ́ͧ=Ač

ɇ˵Ƥ�Ɩ˨9�Rͽµ@26@́ͧ=ȗGͽ·Ǩ́ͧ=N�ŕ@˵Ƥ̇˗

���58�RͽF ˺˞:����˺˞@͊@ǓˈͪÁƛ�ͳ�:ʾ�QT

S;*�*ͽ·Ǩ́ͧ:*8&TQ@́ͧW˞52Ǟ@ʨǷA�ˑ*8�Q

-ͽ·Ǩ́ͧ@ɍƛ�����˺˞=�$SƥʵWÃ�(.S¥2Sȝŕ˨

ʡ�;��A�ǚ9�S; 

� ƅÿ@ɫŞɦɸɑ 

� ɭɞƨʫ :·Ǩ́ͧƨʫ 9ǩNɟ<SɃAͽF ˺˞=�$Sĺ̻@Ǫ

Ʉ9�S;N*·Ǩ́ͧƨʫ =��8����˺˞9@ƥʵÃ��KQT

<$TBͽɭɞƨʫ =��8˩QT2ɒ̆AͽF-cue ƿɼƍAĺ̻�ƏQ

T<�&:W¬Ǭ*22M=ɗ+2ͽ��lx��j��OȢƟ@ȋǁ�ċ
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ĭ:ʾ�QTS;*�*ͽ·Ǩ́ͧƨʫ =�$SʨǷ=6�8AMaki & 

Hegvik 1ͅ980ͻ:Grant 1ͅ981ͻWʑͥ:*Ɵ˩�Şʌ*8�RͽR˺˞

:F˺˞=��8ƏQTSĺ̻@̲�3$�ͽƵɼƛƗĉ@ƥʌ=͋V58

�S@9A<�:(T8�S; 

� Ĺɻɦ˵Ƥ́ͧ@ɍƛ 

� |x@ƵɼƛƗĉ@ɵʆ=Aͽ26@́ͧ�ɘ�QT8�S;�6AMaki 

& Hegvik 1ͅ980ͻ@Èɘ*2DMTŚͧͽN��6AGrant 1ͅ981ͻ@

Èɘ*2 SDḾͧ9�S;ɭɞƨʫ 9Aͽ;4Q@́ͧWɘ�8N��

��˺˞=�$Sƥʵ@Ã��˼MQT8�S;*�*ͽ·Ǩ́ͧƨʫ =

��8 SDM ́ͧ9A����˺˞=�$Sƥʵ@Ã��˼MQTS�ͽ

DMTŚͧ9AKQT<�52;&@ʨǷ�QͽĹɻɦ́ͧ@̲��Ƶɼƛ

Ɨĉ@ƥʌ=͋V58�Sĕˇƛ��S@9A<��:(T8�S; 


 ˵Ƥvlx:·Ǩ́ͧ@ďƘ̴ěƛ 

� SDM ́ͧ9Aͽ·Ǩ́ͧ9N˩ǯôȽOȗ̘ôȽ:ĝ+b�WÈɘ,S

2Mͽ·Ǩ́ͧ@Ǟ=̍ 2Ʉŭñ<ďƘ�ͽʫ"����˺˞9Nëɒ*

8*J�ͽ0@&:=P58ſñɑ�Ã�,Sĕˇƛ��S;Ŗ͓=ͽ��

��˺˞=�$SďƘWìǵ,S:ͽȎ˯@ôȽ=ďƘ*<"<52&:=

PS˿RPRNͽ�Ȏ˯@ôȽ=ďƘ*2&:=PS˿R@ǖ�ń�52:

��ĺĢ��SͺGrant, 1981; Grant & Barnet, 1991ͻ; 

�  

� ýɌWɘ�2ƵɼƛƗĉɵʆ=��8ͽˇýɦ<˵Ƥêɔ¸Ń@˨ĭWƺ

͏,S2M=A·Ǩ́ͧƨʫ Wƻɘ,S&:�ƾŋ(TS�ͽ·Ǩ́ͧƨ

ʫ Wɘ�S͓=Aͽ·Ǩ́ͧ:*8ƻɘ*2́ͧ�ͽN:@́ͧͺĹɻɦ

˵Ƥ́ͧͻ=N2Q,ƈ͡<;Wʾ�S&:�Ɩ˨9�S; 
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5ͅͻ�x@ƵɼƛƗĉ:@ȗ  ̘

� Roper & Zentallͅ 1993ͻAͽ�x:�x¸Ń@ýɌ@ƵɼƛƗĉ=�$

Sȝŕɦ<̲�A cue @ǍɼǖȠ=�S:*8�S;�xA

�To-be-Remember”�To-be-Forget”W˱˙:*8ɔ˯*8�Rͽɟ<Sô

ȽWɘ�2ĝȅ@́ͧ=��8N cueAĝ+üǷWN2Q, cͅue@üǷ@

̖ʂͻ;N*ͽ˱ ˾Wɘ�<��x¸Ń@ýɌ=��8Nͽcue@üǷ@̖ʂ

�˩QTS@<QBͽ�x¸Ń@ýɌ9@ƵɼƛƗĉɵʆ9ƏQT2ʨǷWͽ

�x@ʨǷ:ȗ̘,S�9@ǩŅ@ȷ�ķJS:ʾ�QTS; 

� Grant 1ͅ988ͻAͽcue @üǷ@̖ʂ=6�8ͽÞ=˴ʳ*2˩ǯôȽO

ȗ̘ôȽ:ɟ<SôȽWɘ�2DMTŚͧ=��8NͽÞ˞,Śͧ9 cue

:*8@ƉùWǷ2*2ôȽ�ͽĝȅ@Û W˞�S�;��=6�8Ȁ˳

W˞52;J-|x=ͽ˩ǯôȽ:*8 2 ʄͪ@˕ͺ̋ͿʯͻWÈɘ*2

DMTŚͧW˴ʳ*2;ĝǞ=ͽ˩ǯôȽ:*82ʄͪ@ʰͺșŴͿĵɪͻ

WÈɘ*R-cue�PDF-cue:*82ʄͪ@įƇͅ åͿ�ˮƇͻWɘ�2ǲ

ºƛſñ́ͧW˴ʳ*2ƍͽ����˺˞W˞52;,S:ͽ����˺˞

9@ƥʵ�R˺˞9@ƥʵ=ȗGǪƟ=Ã�*8�RͽƵɼƛƗĉ�ɸ˼(

T2;0@ƍͽ2ʄͪ@˕=Ş*ͽ2ʄͪ@įƇW cue:*8ɘ�2ǲºƛ

ſñ́ͧW˞�ͽ,#=����˺˞W˞52;N* cue@üǷ@̖ʂ�̍

 8�S@9�TBͽ����˺˞:R˺˞@ƥʵ=ŭ�˩QTSA-9�

S�ͽ0@ŭA˩QT<�52; 

� �ǖͽRoper et al.ͅ 2005ͻAͽ|x=ɟ<S26@ntx@ǲºƛſñW

0T1TĝǞ=˴ʳ*2ͅ ntx
 ˩ǯôȽ�ȗ̘ôȽ�̋Ϳʯͽcue�¤

:ĂŐ·ntx� ˩ǯôȽ�ȗ̘ôȽ�͝ͿͶ˕ͽcue �īˮ:˘Ƈͻ;�

���˺˞9Aͽntx
:ntx�=8F-cue:*8ƿɼ*2ôȽWáT

Ǩ�ͽF-cue ƿɼƍ@ȗ̘ôȽ=Ş,SȎďƘɑWvlx*2;R-cue ƿɼ
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ƍ@ȎďƘɑ:����˺˞9@ȎďƘɑWȗ̘,S:ͽ����˺˞9@

ƥʵ�ǪƟ=Ã�52;ƊAͽ˩ǯôȽOȗ̘ôȽ�ɟ<58Nͽĝȅ@�

��Wɘ�2́ͧ=��8 cue@Û WŒʼ*8�SĻě=AͽF-cue@ü

ǷA̖ʂ,S:*8�S; 

� Cue@üǷ@̖ʂ=6�8Aͽǭ3Ȁ˳@ÆĲAȓSN@@ͽRoper et al.

2ͅ005ͻ@ɼ*2ʨǷAͽ�x@ɵʆ:�x¸Ń@ýɌ@ɵʆ@ǹ$ȉ:<

SĕˇƛWƴ6ͽ͞ű=˒ĤȮ�N@9�S; 

 

6ͅͻh�=�$SƵɼƛƗĉ 

� |x¸Ń@ýɌ9Ah�=��8NƵɼƛƗĉ�ɸ˼(T8�S;Roberts 

et al.ͅ 1984ͻAͽ3Ā@�li�=Ş*ͽDMTŚͧ9@ǲºƛſñWʼ

Ə(.2;˩ǯôȽOȗ̘ôȽ:*8˧͕<Ɲĺͺèɮͻ:ąʟ<Ɲĺͺɤ

ͷ@ŷÅŒȇȅOą˕@ɌÄͻWɘ�S&:9ͽƵɼƛƗĉ@ɗ̍=ĎI,

ôȽ@ƛ̊@ƈ͡=6�8Ȁ˳*2;ʨǷ:*8ͽèɮ@P�=˧͕<˫ˬ

ƝĺWɘ�2: =AƵɼƛƗĉ�ɗ̍(T-ͽ&TA˩ǯôȽ�͇Ǭ˵Ƥ

=ĈŻ=ʂ˞(T8*J�2M:ʾŜ*2;(Q=ͽ�6@˩ǯôȽ=Ş*

�6@ȗ̘ôȽ�ŞƘ,SP�=ôȽƿɼW˞52Ļě=AͽͣĞƛųȱ�

ɗ+<�2M�|�h�A˞VT-ͽƨ��R=Ĺ7"˵ƤêɔAɗ+<�

:ĺĢ*8�S;�x¸Ń@ýɌ=�$S DMTS ́ͧ9Aͽ΀ntj��

£=Ǐɥ˺˞@ DMTS �˞VTͽɒı˞58�S˺˞@˩ǯôȽOȗ̘ô

ȽNͽ�6ö@˺˞=�$S˩ǯôȽOȗ̘ôȽNǏʄͪ@ôȽͺÉΆ̋:

ʯͻ@K�ɘ�QTS;0Tǋͽɒı@˺˞=��8ͽ0T¸ö@˺˞=8

ƿɼ(T2ôȽ�˵Ƥ@ųȱ˨ĭ:<RO,�ͅ ͣĞƛųȱͻ;�x@Ƶɼƛ

Ɨĉɵʆ9Aƿɼ(TS͢ɩ:*8ͽȅ�<ą˾ͺǓŐͻ�QȄƥ(TS�

lx�ɘ�QTS&:�ń"ͽ˵ƤvlxAâ8@͢ɩ=Ş* cue@ƿɼ�
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˞VT2ƍ=˞VTS;|xOh�@ DMTS ́ͧ@P�=ͽ˵̓�Ïƴ�

vlx�QƥS΀˺˞WʷR̝,@9A<�2Mͽâ8@͢ɩ�ɟ<SƝĺ

9�52Ļě9NͽvlxJ9=ƿɼ(T2â8@͢ɩ��°�=ųȱ˨ĭ

:<RƏS;&TPRͽ�x=�$SƵɼƛƗĉɗ̍=N�ųȱ�:��˨

ĭ�Ɩ˨9�Sĕˇƛ�ʾ�QTS; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 18 

3;�tx=�$SƵɼƛƗĉ 

� ŖͱýɌ:*8țɘƛ@ͳ��tx=�$SƵɼƛƗĉ@ɵʆAͽʑʿ@

ɳS͎R Grant 1ͅ982ͻ:ȥə 1ͅ989ͻ@ 2 6*�őı*<�;0*8ͽ

ń"@̃Ǔ9Ɓɘ(T8�S@�Grant 1ͅ982ͻ@ɵʆ9�S; 

1ͅͻGrant 1ͅ982ͻ@Ŗͱ 

� Grantͅ 1982ͻAͽŽ�ĶTŐ̠̒9@²ǨďƘWɘ�2̬ž͞˩ǯěV

.́ͧWòɘ*ͽcue :*8ƿɼ*2ôȽ�0@ƍ@ƝĺêɔWóƐ9 S

�ğ�WȀ˳*2;J-ͽSprague-DawleyͺSDͻ�tx=̬ž͞˩ǯěV

.́ͧWʼƏ(.2;&@́ͧ@1˺˞A˩ǯ̌˞:»Ɵ@͇(@̬žǞ͊ͽ

0@ƍ@̶ƭ̌˞�Q<S;˩ǯ̌˞9ĺ̻WƏ2Ö:ĝ+̌̒=̪á*2

: =ĺ̻�ƏQTŚͧW˩ǯěV.́ͧͽ˩ǯ̌˞:ďŞ@̌̒=̪á

*2: =ĺ̻�ƏQTS@�͞˩ǯěV.́ͧ9�S;&@Ŗͱ9Aͽ1

ntj�� 12 ˺˞̨ʫ*8˞�ͽ˩ǯ̌˞=8ŬĘ;4Q=á52�:�

�Ɲĺ@˵ƤWÇȁ˵Ƥ:*8˹Ë,S;Grant 1ͅ982ͻAͽƅó̌˞=P

S˩ǯ̌˞W˞�ͽ5ʁ�S�A40ʁ@̬žǞ͊WƷKͽ̶ ƭ̌˞W˞V.

S:��˴ʳW˞52;ʫ�8ͽ̬ žǬ͊= cueWƿɼ,S˴ʳ=ʂ˞*2;

R-cue�S�A F-cue:*8ͽ2ʄͪ@d�td͠:ɇź@̲�ͺɃɀ�S

�AȬɀͻWʦKěV.8ɘ�2;̬ž£=R-cueWƿɼ*2: =A̶ƭ

̌˞W˞V.2;Ş*8F-cueWƿɼ*2: =Aͽ0&9˺˞Wʥ«:,

SʹͺNo testʹͻ:TŐ̠̒@̶ƭĲɃJ9̌Q.ͽ0&=�Sĺ̻Wđ

Q.SʹͺNo choiceʹͻ@26@ǲºW˶$2;ƊAͽ&@2ʹW˶$S

&:9ͽ F˺˞=��8ͭWƏQT<�&:Óͧ�<�&:=Ş,SýȊ

7$OȢƟ@Ã��ͽ����˺˞9@ƥʵ@Ã�=6<�S:��ĨͧW

˯ȝ9 S:ʾ�2;̬ ž£= cueWƿɼ,S˴ʳWĂì=˞52ƍͽF-cue

Wƿɼ*2=N��VQ-̶ƭ̌˞W˞V.S����˺˞W˞52;,S
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:ͽNo testʹͽNo choiceʹ=͋VQ-ͽR˺˞=ȗG����˺˞9@Ȏ

ďƘɑ�ǪƟ=Ã�*8�2;J2ƊAͽ&@ʨǷ�˓ÿȲţ=PSN@9

A<�&:W˸ǚ,S2M=ͽ˺ ˞äųȱƨʫ W˞52;&@ƨʫ Aͽ1

˺˞@£9ƅó̌˞W2Ĭ˞�ͽǩï@̌˞Wųȱ̌˞ͽʫ"̌˞W˩ǯ̌

˞:*ͽ0T1T@̌˞ƍ@̬žǞ͊=R-cue�S�AF-cue�ƿɼ(TS

:��N@9�S;Cue@ƿɼǖȠW 
 R-Rͽ� F-R � R-F@3ǲº=

ì$8˞�:ͽF-RͽR-RͽR-F@ͣ=ȎďƘɑ�ͳ�52;R-RPRNF-R

@ȎďƘɑ�ͳ�52:��ʨǷ=6�8ͽųȱ̌˞=Ş*F-cue�ƿɼ(

T2&:=PSͣĞƛųȱ@ƪóüǷ�ɗ+2:ʾ�2;&@ʨǷA|x=

�$SʨǷͅ Grant, 1984ͻ:ĝȅ9�52;΁6@Ŗͱ�QƊA&TQ@ʨ

Ƿ�ͽ�Ăì<Ɲĺ@˵̓O˓ÿȲţ=PSN@9A<"ͽF-cue �ƿɼ(

T2&:9ͽ˩ǯ̌˞@ƝĺWɴǬ˵Ƥ�Qõ͏*2Rͽ�S�A0@Ɲĺ

=��˨9�S�:qeW6$S&:9ɴǬ˵Ƥ�QƁ ë*=""<52

2M=ɗ+2ɒ̆ͺqe¶$Άtaggingͻ9�S:ʾŜ*2;J2ͽF-cueƿ

ɼƍ@˞ý@̲�O̬žǞ͊@͇(AͽƵɼƛƗĉ@ƥʌ=ƈ͡*<�:̟

G8�S;&@˩˯Aͽ|xWɘ�2ɵʆ@ʨǷ:Aɟ<S;É�B|x9

Aͽ̬žǞ͊�ž͇,S&:9ͽF-cue @üǷ�PRŅ "<S&:�ɼ(

T8�SͺGrant, 1981ͻ; 

 

2ͅͻȥə 1ͅ989ͻ@Ŗͱ 

� ȥə 1ͅ989ͻAͽͳǹƀ8ǖĞǊŠɎ̠̒@̬žƸá́ͧWɘ�8ͽ�t

x=�$SƵɼƛƗĉWȀ˳*2;ǊŠɎ̠̒:AͽOlton & Samuelson

1ͅ976ͻ=PRʾǽ(T8¸ǳͽ�tx@ʇ͊˵Ƥ=6�8Ȁ˳,S͓=ͦ

ɘ(TSˣʸ@�69�S;&@̠̒Aͽ£ň@��tx�^��:0&�

QǊŠɎ=¿DSZ��ͺ̦ű8ǯͻ�Q<Sͳǹƀ̠̒9�S;ĚZ��
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@Þʎ=Aĺ̻ͺ̦űAͭ��txͻWʸ"2M@ʋKͺͭɨͻ��Rͽń

"@Ļěͽ£ň@��tx�^��:ĚZ��@͊=AZ��F@ëáRW

óƐ,S2M@c�s�yZ�˶$8�S;ǊŠɎ̠̒́ͧ@Ȇȶɦ<ƨʫ

 9Aͽʇˋ=*2�txWͽ£ň��tx�^��=ʸ�8˺˞W͉ō*ͽ

�tx�,G8@Z��=�Sĺ̻WđRʥ�SJ9ˎɚ=̌˞(.S;�

tx=:58ͽǩNüɑ@˔�ͭđR˞ýAͽĝ+Z��=æ̪á.-=ͽ

,G8@Z��W1Ĭ-6̶ƭ*8�"&::<S;ˣʸ@ʸ�TS̹ť@

ɎȟAű=�ŕ=Ï2T8�S@9ͽ�txA̠̒ŃôȽ@ʇ͊ɦ<Âʸ͋

Íͺʇ͊ɦƨ��RͻWòɘ*ͽ,9=̪á*2Z��ͺ�S�A̪á*8

�<�Z��ͻ@ĻƧW˵Ƥ,S&:9ͽüɑɦ<̫́ͧ˞�9 S:(T

8�S;&@́ͧAͽʇ͊ɦƨ��RWɘ�8�S2Mʇ͊˵Ƥ́ͧ@�6

9�RͽJ2�txÁ̫ͧ˞£ͽ�Ĭ@Z��̶ƭȕ=˵ƤWǦǕ,SƖ

˨��S2MͽÇȁ˵Ƥ́ͧ9N�S; 

� ȥə 1ͅ989ͻ@ɘ�2ǊŠɎ̠̒9@̬žƸá́ͧ:Aͽ˺˞öĄ=�ŕ

@Ǐ@Z��W̶ƭ*ĺ̻WƏ2ƍͽ»Ɵ@̬žǞ͊WƷKͽ˺˞ƍĄ9A

J3̪á*8�<�Z��W̶ƭ,S&:�ƅÿ(TŚͧ9�52;ƊAͽ

˺˞öĄ=3ǯ@Z��Wƅó̶ƭ(.ͽ30ʁ͊@̬žƍͽˎ ɚ̶ƭĻ͟9

ȓ(T256@ĺ̻WƏSJ9@̶ƭďƘW˴ʳ*2;ʫ�8ͽ̬ ž£= cue

Wƿɼ,S˴ʳW˞52;Cue=Aͽ͠@ǪɄ:ɇź@̲�ͺɤɈɓ@Ƀɀ

�S�AȬɀͻWɘ�2;R˺˞9AͽR-cueƿɼƍ=ˎɚ̶ƭW˞V.ͽ

Ş*8F˺˞9AF-cueƿɼƍ0&9˺˞Wʥ«:*2;&TW1ǘ2˺˞

˞�ͽĂì=˴ʳW˞52ƍͽF-cue @ƍ=N��VQ-ˎɚ̶ƭW˞V.

S����˺˞W˞52�ͽR˺˞:����˺˞=�$Sƥʵ=ŭAKQ

T<�52;Grantͅ 1982ͻ:ĝȅͽȥə 1ͅ989ͻN˺˞äųȱƨʫ Wɘ

�8Ȁ˳W˞58�S;ȥəͅ 1989ͻAͽ�tx=1˺˞@£92Ĭ@˩ǯ
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̌˞W˶$2;1Ĭɩ@̶ƭ9 3ǯ@Z��Wƅó̶ƭ(.2ƍͽ2Ĭɩ@

̶ƭ9AÞ@3ǯ:Aɟ<SZ��=ƅó̌˞(.ͽʫ�8ˎɚ̶ƭW˞V

.2;1Ĭɩ@̶ƭƍA 20ʁͽ2Ĭɩ@̶ƭƍA 30ʁ@̬žǞ͊WƷKͽ

R-cue�S�AF-cueWƿɼ*2;Cue@ƿɼǖȠA 
 R-Fͽ� F-R@2

ǲºW˶$2;F-cue@ƿɼ(T2 3ǯ@Z��:ǭ3̪á*8�<�Z�

�=̪á,S&:WȎ̶ƭ:*ͽ2ǲºWȗ̘*2:&UͽR-F=ȗG F-R

9@ƥʵ�˔�52;Ǧ=ͽ5 Ĭ@̪á=�$S̶ƭďƘW˯ǵ*2ʨǷͽ

�txAͽJ-�źNá52&:@<�Z��W̶ƭ*ͽȌ=PRǩ̜=̶

ƭ*2Z��W̸$8̶ƭ,S:��ÚĞ�ǚQ�:<52;ʨ̃:*8ͽ

ƊA�tx@ǊŠɎ̠̒́ͧ=�$SÇȁ˵Ƥ̰ʃAͽ͞ű=ǻ̕ƛ=§*

�2MͽƊ@ƨʫ 9AƵɼƛƗĉWɸ˼9 <�52:*8�S; 

 

3ͅͻGrant:ȥə@Ŗͱ@ȗ  ̘

� Grantͅ 1982ͻ:ȥə 1ͅ989ͻ@ʨ̃@̲�Aͽɘ�QT2́ͧ@̲�9

�S�N*T<�;Roberts et al.ͅ 1984ͻAƵɼƛƗĉ@ɗ̍=AͽͣĞƛ

ųȱ@ƈ͡�Ɩ˨9�S:̟G8�S;ȥə 1ͅ989ͻ@ǊŠɎ̠̒́ͧ=ȗ

GͽGrant 1ͅ982ͻ@ɘ�2̬ž͞˩ǯěV.́ͧA 1ntj��= 12˺

˞˞�2MͽͣĞƛųȱWɗ+O,�́ͧ9�Rͽǋ=ƵɼƛƗĉ�ɸ˼(

T2@9A<��:ʾ�QTS;J2ͽ0T1T@́ͧ9Ɩ˨:(TSÇȁ

˵Ƥ@Ïƴˇú@ŭ�ƈ͡*8�SĕˇƛN�S;�tx=��8ͽŽ�Ķ

TŐ̠̒9@̬ž́ͧA 40ì@̬žWƷL:ͽȎ̶ƭɑ� 80%W�ĬS�

ͺĔŪ�Ũũ, 1990ͻͽǊŠɎ̠̒9@̬žƸá́ͧ9A4Ǟ͊@̬žWƷX

9Nͽͳ�Ȏ̶ƭɑWɼ,ͅ Beatty & Shavalia, 1980; Yoshihara & Ichitani, 

2004ͻ;&@&:PRͽȥə 1ͅ989ͻ@Ŗͱ9ɘ�QT2 30 ʁʃź@̬ž

Ǟ͊9AͽR-cueOF-cueW �8Nˇýɦ<˵ƤêɔWɗ+(.SH;@
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ƈ͡�<�52@�N*T<�;(Q=ͽR-cueOF-cue�ƿɼ(TS˺˞

Wʧͱ*2ĬǏNƈ͡*8�S�N*T<�;̦ű|x@ DMTS ́ͧ=�

�8AͽR˺˞ͽF˺˞:N=Ǐă˺˞˴ʳ*8�Q����˺˞�˞VT

8�RͽGrantͅ 1982ͻ@Ŗͱ9Nǩï@����˺˞J9=R˺˞ͽF˺

˞:N=Ǐɥ˺˞�˞VT8�S;Ş*8ͽȥə 1ͅ989ͻ9AͽĚ 40˺˞

*�˞VT8�<�2Mͽcue @ɼ,Ǎɼäř�Ăìſñ9 SH;�tx

=ǲº7$QT8�<�52ĕˇƛ��S;J2A̤=ͽĚ�@́ͧ=��

8̴í<˺˞Ǐ��S:��&:Nʾ�QTS;|xA DMTS ́ͧ=��

8ͽ̬žǞ͊£@ųȱ®̆=Ş,SƮƬƛ�Ã�:(T8�RͺGrant & 

Roberts, 1976; Roberts & Grant, 1978ͻͽųȱ˨ĭ:N<Scue�ƿɼ(T

SP�<ǲºƛſñ́ͧ@ʼƏ=Ǟ͊���S;Ş*8ͽ�tx@ǊŠɎ̠

̒=�$SÇȁ˵ƤAȅ�<ųȱ®̆=Ş,SƮƬƛ�͞ű=ͳ�:(T8

�SͺMaki et al., 1979ͻ;0@2Mͽȥə 1ͅ989ͻ@ɘ�2R˺˞ͽF˺

˞:N=40˺˞:��ʧͱAͽ́ ͧ=�$SĂì<ƥʵ@Ğ�WN2Q*ͽ

�tx�F˺˞=��8N˺˞öĄ@ƝĺWÏƴ*8�2ĕˇƛN�S;Ŗ

͓=ȥə 1ͅ989ͻ@ʨǷAͽR˺˞ͽ����˺˞:N=9ùʃź@Ȏ̶ƭ

ɑWɼ*8�S; 

�  

� ¸�@P�=ͽGrant 1ͅ982ͻA�tx=�$SƵɼƛƗĉ@őıWɼ*

2�ͽȥəͅ 1989ͻA0@őıWɸ�MS&:A9 <�52;*�*ͽGrant

1ͅ982ͻ@ɵʆAͽ|x@ɵʆ:́ͧ@ɍƛ�ͪÁ*8�S&:Oͽ·Ǩ́

ͧƨʫ Wɘ�8�SɃ9˹Ë9 ͽ�tx=ˇýɦ<˵Ƥêɔˇú��S

@9A<��:��ɼħAͽȢɩ=Õ,SN@9�S:ʾ�QTS; 
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4;ʇ͊ɦÇȁ˵Ƥ́ͧWɘ�2ƵɼƛƗĉ@Ȁ˳ 

� �˨<Ɲĺ@ÏƴWƪó*2Rͽƞ̍*="�Ɏơ=,Sˇýɦ<Ɨĉˇ

ú@ďǜ:ʾ�QTSƵɼƛƗĉɒ̆AͽŒʼĻ͟:��͎ŕ(T2Ɏȟ3

$9A<"ͽ�xWĠM2ýɌ�ǥ(TSȅ�<Ɲĺ=Ş*8̍ 8�S:

ƚVTS;&@ˇúWͽPR�˓ɦ<˵Ƥêɔˇú@�6:*8ʾ�S2M

=Aͽń"@ýɌʄ=��8ńȅ<́ͧWɘ�2Ȁ˳W˞�&:�ǫJ*�;

Þ˞ɵʆ9AͽĹɻɦ˵Ƥ́ͧ:*8 DMTS ́ͧWɘ�2ͽ VM8̬ž

ͺ˵ƤÏƴͻǞ͊�ɴ�ƨʫ 9@Ȁ˳@K�˞VT8�RͽJ2ͽʇ͊˵

Ƥ=ɰɩ*2Ŗͱ9ƵɼƛƗĉWɸ˼9 2N@N<�; 

� ǯɵʆ=8ˢͱÄ:*8ɘ�2�txAͽ͞ű=ÝT2ʇ͊˵ƤˇúWǪ

,S&:�ɳQT8�S;ʇ͊˵Ƥ:Aͽɕľ£=őı,Sƨ��R@ʇ͊

ɦÂʸ͋Í=Ĺ7�2˵ƤWƵ,;ǯɵʆ9AͽŖͱŗ9ƵɼƛƗĉWȀ˳

,S2M@Ǖ2<íRē:*8ͽ̫́ͧ˞=ʇ͊ƝĺWòɘ,S2ʄͪ@ͳ

ǹƀ̠̒Wɘ�2ŖͱW˞52; 

� �6Aͽ̬žĻƧ͞˩ǯěV.́ͧW˞52ͳǹƀĂŐ̠̒9�S;ʇ͊

Ɲĺ�òɘ9 S:��¸ŃͽGrantͅ 1982ͻ:HIĝȅ@ƨʫ Wɘ�2;

&@Ŗͱ9Aͽʇ͊ɦÇȁ˵Ƥ́ͧ=��8NƵɼƛƗĉ�ɗ̍,S@�ğ

�ŴGS@=û�ͽƵɼƛƗĉ��˵Ƥř̀@æ̺ì�=PR̍&Sɒ̆

9�S:,S¹̀@Ȁ˸W˺K2;æ̺ì:Aͽ̟ ˾@ reallocationWƵ,;

J2ͽ˵Ƥř̀@æ̺ì¹̀:Aͽ�ź˵Ƥ*2Ɲĺ@£9�˨:(TSƝ

ĺ@ÏƴOȀʢWƪó,S&:9�Ɩ˨<ƝĺWPRœŕ*8Ïƴ�Ȁʢ9

 SP�=*8�S:��¹̀9�S;ǯŖͱ9Aͽ����˺˞WʷR̝

*ʧͱ(.S&:9˵Ƥř̀@æ̺ì=6�8̞U�:ʾ�2;6JR��

���˺˞@ʷR̝*=PRF-cue�ƿɼ(T8N˩ǯ̌˞9Ə2Ɲĺ�ƞ

̍(TO,�Ɏơ=<S&:9ͽntj��ä@ͣĞƛųȱ�ƅJRͽ0@
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ʨǷR˺˞9@ƥʵ�Ã�,S<QBͽ̤ ̀ɦ=ͽĂì=ǲºƛſñ�˞V

T8�2Ǟ@ƨ��RôȽA˵Ƥř̀@æ̺ìWƁ ̍&*8�2ĕˇƛ�

�S; 

� N��6@̠̒Aͽ�tx@ʇ͊˵Ƥˇú@ȴŕ=ǩNͦɘ(TS̠̒@

�69�SǊŠɎ̠̒9�S;ǊŠɎ̠̒́ͧAͽ�tx�ͭWƼ,2M@

˞ýWòɘ*ͽ�tx@ˎɆ<˞ý=�$S˵ƤêɔˇúWďǜ*8�S:

ʾ�QT8�S;J2ͽ̬žƸáǊŠɎ̠̒́ͧA 24 Ǟ͊@̬žǞ͊WƸ

á,S:Ȏ̶ƭɑ�s��l���J9Ã�,S&:�Qͽ1ǘ 1˺˞9˞

52Ļě=AͣĞƛųȱ@ƈ͡�ɗ+="�:ʾ�QT8�SͺBeatty & 

Shabalia, 1980ͻ;Roberts et al.ͅ 1984ͻAͽƵɼƛƗĉ@ƥʌ=ͣĞƛų

ȱ�ȋ�.<�:̟G8�S�ͽ̬žƸáǊŠɎ̠̒́ͧWɘ�TBͽƵɼ

ƛƗĉ@ƥʌ=ͣĞƛųȱ�Ɩ˨ǲº�ğ�WȀ˳,S&:N9 S; 
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5;ƵɼƛƗĉ@ˊą̹̈͋Â 

1ͅͻƵɼƛƗĉ@ɗ̍=͋VSˊ̹Â@Ô  ˥

� ̜ŵͽ�xO|x=��8ƵɼƛƗĉ=͋VSˊ̹Â@Ƽʢ�˞VT8�

S;�x9AȊˇɦǼɹȘã͵ɜÜͅ fMRIͻ<;Wɘ�2ɵʆ�˞VT8�

S;Reber et al.ͅ 2002ͻAͽR-cue@ƿɼ=PR̬žǞ͊£@öͥö̿=�

$SɾʧȦý�ͳJS&:Wɼ*2;�ǖͽF-cue @ƿɼ=P58ͽöͥö

̿:Ȫͮ=�$SɾʧȦý@Ã��KQTS:@ĺĢN�SͺWylie et al., 

2008ͻ;|x9A͘ȘɗɔŒɦ<Ȁ˳�˞VT8�SͺRose et al., 2005; 

Milmine et al., 2008ͻ;Rose Qͅ 2005ͻAͽ|x@nidopallium caudolaterale

ͺNCLͻ=͘ȂWķM̛Kͽ{����ȦýW˭Ŝ*2;ʹͪ@NCLAͽ

H©ͪ@öͥö̿:ĝ�9A<��ͽ˯÷Œɦ=NȊˇɦ=NÁ8�S:(

T8�S;DMTŚͧWĹɻɦ˵Ƥ́ͧ:*2ƵɼƛƗĉ@ƨʫ =P58

R˺˞=ȗ*8F˺˞9@ȎďƘɑÃ��˩QTͽ̬ žǬ͊£=Ȧý*8�

S{����@ä 76͹�R-cueƿɼǞ@KȦý�ʫ�8�2;&@ʨǷAͽ

NCLͺ	öͥö̿ͻ�ƵɼƛƗĉ@ɗ̍=͋ ,SĕˇƛWɼħ*8�S; 

  

2ͅͻȪͮ�PDöͥö̿:ʇ͊˵Ƥ 

� ȪͮAͽʇ͊˵Ƥ=��8̾˨<ƉùWǷ2,&:�ɳQT8�S;

O’Keefe & Dostorovsky 1ͅ971ͻAͽ�tx=̠̒äWˎɚƼʢ(.2:&

Uͽ0@ÑÄ@ʇ͊ɦÂʸ=ŞƘ*8ɣȿͦź�łÿ,S{����ͺĻƧ

ʣˆΆplace cellͻ�Ȫͮä=őı,S&:Wɣ˩*2;&@ʨǷAͽʇ͊Ɲ

ĺ�ʣˆ���9êɔ(T8�S&:Wɼħ*8�S;J2ͽȪͮǁÙýɌ

=��8ǊŠɎ̠̒́ͧO��lș̠̒́ͧ<;@̫́ͧ˞ˇú�Ã�,S

&:NɳQT8�RͺOlton et al., 1978; Morris et al., 1982ͻͽ&TQ�-T

@ɵʆʨǷNͽȪͮ:ʇ͊˼ɳOʇ͊˵Ƥ:@Śƽ<͋ÍWɼ*8�S; 
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� öͥö̿Aͽµ@ˊ̹Â�Q@ƝĺWĒřͽʪě*ͽ˵Ƥͽ˞ý@ȝŕͽ

ƠƝ@œŕ<;ͳź<˼ɳȊˇ@óƐW˞58�S;˯÷Œɦ=Aͽ˅ŃÖ

öͥöɧ̊ͅ dorsolateral prefrontal cortex: dlPFCͻͽäÖöͥöɧ̊ͅ medial 

prefrontal cortex: mPFCͻͽɯʊöͥɧ̊ oͅrbitofrontal cortex: OFCͻ@3

6@ͤĸ=ìͪ,S&:�9 S;öͥö̿@¥<Ȋˇ@�6=Çȁ˵Ƥ�

ƶ%QTS;Çȁ˵Ƥ:AͽƝĺW�Ǟɦ=Ïƴ*<�Qͽ0@ƝĺW̶ƭ�

ʪě�ǇÇ,S2M@Ȩ̏O̰ʃWƵ,ȃƙ9�S;�xOh�@Ŗͱ=P

58ͽöͥö̿@£9NdlPFC�Çȁ˵Ƥ:Ȯ"͋Í*8�S:(T8�S;

öͥö̿AȪͮ:Ś<ɾʧʰʬ̨ʩWƴ6&:�Qʇ͊˵Ƥ=��8N̾˨

<ƉùWư58�S&:�ɼħ(TS;�txWĠL%5Ȑͪ@mPFCA͚

͇ͪ@P�=Ăì=Aɣ̱*8�Q-ͽȎɸ<ȊˇāìAǚQ�9A<�;

*�*Seamans et al.ͅ 2008ͻAͽʣˆȄʘŒɦ<ɳ˩Oµ@ͤĸ:@ʰʬ

̨ʩ@ɍƔ<;�Qͽ%5Ȑͪ@mPFC@�4ͽŰɎĬ cͅingulate gyrus: 

Cgͻͽö̚ʴɧ̊ͅ prelimbic cortex: PLͻͽ�̚ʴɧ̊ͅ infralimbic cortex: ILͻ

�ͽ͚͇ͪ@ö̹ŰɎĬ�PDdlPFCWěV.2ȊˇWƴ6:*8�S; 

 

3ͅͻ˞ý:àɡʦʶÿŒɦƼʢ 

� ˞ýɾʧʀŒ@ͤĸ9Aͽ�S˞ý:@̨͋ˊ̹ÂWɍŕ,SʙÌ<ǖȠ

:*8ʦʶÿŒɦȀ˳Wɘ�S&:�ń�;&@͓ͽP"Ȇɦ:(TS@�

ǩïǬ̷½ŏ c-fosͽ�PD c-fos mRNA�g�y,S c-Fosq�~d̊9�

S;c-fosAŃɝ�Q@ôȽ=P58ͽǕ˪q�~d̊ěƥW¾V-=�̰ƛ

=ɣɒ,S;&@ƛ̊Wòɘ*8ͽ�S�ŕǞ͊@ɾʧȦý@ʮĥWʦʶÿ

Œɦ=ĕ˫ÿ*ͽ˞ý=̨͋*2ˊ̹ÂWƼʢ,S;c-Fos q�~d̊A˭

Ŝ*2�˞ý�ɗ̍*8�Qͽ90�120ìʧ̰*2ƍ=Ɔ˻̹Â9@ɣɒ�

��d=<S:(T8�Sͅ Curran & Morgan, 1995; Colombo et al., 2003ͻ;
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ʦʶÿŒɦȀ˳AʙÌ9A�S�ͽ&@P�<q\��e@őı=P58ͽ

Ǟ͊ì˯ˇ=§*�&:�͗Ƀ9�S;ƵɼƛƗĉ@ƨʫ =��8 cue�

ƿɼ(T2ƍ@Ɲĺêɔ=�$S̨͋ˊ̹ÂWʦʶÿŒɦ=Ƽʢ,S@9�

TBͽǏʁ�Ǐì:��ɴ�̬žǞ͊W˶ŕ*2ƨʫ 9A�ĕˇ9�Rͽ

ǏǞ͊:�52PR͇�̬žǞ͊�Ɩ˨:(TS;|x@DMTŚͧA 10

ʁ@̬ž9NȎʔɑ� 70͹W�ĬRͺGrant, 1975ͻ, �tx@̬ž͞˩ǯ

ěV.́ͧN40ìʃź@̬žƸá9Ȏ̶ƭɑ�80͹W�ĬSͅ ĔŪ�Ũũ, 

1990ͻ;*�*ͽ�tx@̬žƸáǊŠɎ̠̒́ͧ9Aͽ4Ǟ͊@̬žWƸá

*8Nͳ�Ȏ̶ƭɑWɼ,&:�ɳQT8�SͺBeatty & Shavalia, 1980; 

Yoshihara & Ichitani, 2004ͻ;ǊŠɎ̠̒9@̬žƸá́ͧ=�$S&@P

�<ɍƔAͽʦʶÿŒɦƨȠWɘ�2ȊˇɦȦƛˊ̹Â@˯÷Œɦ�t��

e=̴*8�S:ʾ�QTS; 
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6;ǯɵʆ@ɩɦ 

� ǯɵʆ9Aͽʐ2ʍ=8ͳǹƀĂŐ̠̒9@̬žĻƧ͞˩ǯěV.́ͧW

˞�ͽʇ͊ɦÇȁ˵Ƥ́ͧ=��8ƵɼƛƗĉ�̍&S�ğ�ŴG2;J

2ͽ����˺˞WʷR̝*ʧͱ(.S&:9ͽƵɼƛƗĉ�˵Ƥř̀@æ

̺ì=PRɗ+Sɒ̆3:,S¹̀@Ȁ˸W˺K2�Ŗͱ 1�;ʐ 3ʍ9Aͽ

̬žƸáǊŠɎ̠̒́ͧWɘ�8ͽŖͱ1:Aɟ<Sʇ͊ɦÇȁ˵Ƥ́ͧ9

NƵɼƛƗĉ�ɗ̍,S�ğ�ŴGS::N=ͽ͇�̬žǞ͊Wƴ4ͽ�

6ͣĞƛųȱ�̍ ="�Ļ͟=��8NƵɼƛƗĉ�ɗ+S�;��Ŵ

G2�Ŗͱ2�;Ǧ=ͽF-cueƿɼƍ@́ͧƥʵÃ��ˇýɦ<˵Ƥêɔ¸Ń

=PR̍ 2ĕˇƛWƺ͏,S2Mͽ̡ûŖͱW˞52;ʫ"ʐ4ʍ9Aͽ

R-cue:F-cue0T1TWƿɼ*8�S͊@ c-Fosq�~d̊@ɣɒWàɡ

ʦʶÿŒɦ=˯ǵ,S&:9ͽƵɼƛƗĉ=˵Ƥ̨͋ˊ̹Â:(TSȪͮO

öͥö̿�͋V58�S@�;��WȀ˳*2;ʐ5ʍ9AͽƵɼƛƗĉ@

�`{m�=̞S2Mͽ̬žƸáǊŠɎ̠̒́ͧ=��8Ɨĉƨ��R@ƿ

ɼq\��eWǇÇ*2ŖͱW˞52�Ŗͱ 3ͽŖͱ 4�;&@Ŗͱ=PRͽ

�̶ƭɦ�|�h��:�̶ƭɦȀʢ�@;4Q@˵Ƥêɔ�ƵɼƛƗĉ:

��ɒ̆Ẁǚ,S@=̴*8�S@�WʾŜ*2; 

� ¸�@ʐ2�Qʐ5ʍ=�PEĚŖͱ=PRͽʇ͊ɦÇȁ˵Ƥ́ͧ=�$

S�tx@ƵɼƛƗĉ:ˊą̹̈͋ÂWȀ˳,S&:Wǯɵʆ@ɩɦ:*2; 
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ʐ΁ʍ 

̬žĻƧ͞˩ǯěV.̫́ͧ˞=�$SƵɼƛƗĉ

�Ŗͱ΀� 

 

ɩ� ɦ 

 
� ƵɼƛƗĉA�xW£ƕ=ɵʆ�̪MQTͽ�x¸Ń@ýɌ9A¥=|x

Wɘ�2Ŗͱ�˞VT8�Rͽ̬ž˩ǯěV.ͺDMTSͻ́ͧ=�$SƵɼ

ƛƗĉ@őı�ɸ�MQT8�Sͅ Maki & Hegvik, 1980; Grant, 1981ͻ;�

tx@ƵɼƛƗĉWɗ̍9 2ĺĢAͽʑʿ@ɳS͎RGrantͅ 1982ͻ@K

9�S;ƊAŽ�ĶTŐ̠̒9@̬ž͞˩ǯěV.́ͧWɘ�8ͽ�tx=

�$SƵɼƛƗĉWɸ�M2;ǯŖͱ9AŽ�ĶTŐ̠̒:ɟ<Rͽ̠̒Ń

@ʇ͊Ɲĺ�òɘ9 SͳǹƀĂŐ̠̒Wɘ�ͽ̬žĻƧ͞˩ǯěV.́ͧ

WĹɻɦ˵Ƥ́ͧ:*8��tx@ʇ͊ɦÇȁ˵Ƥ́ͧ=��8NƵɼƛƗ

ĉ�ɗ̍,S@�̂GS&:Wɩɦ:*2; 

� |xWɘ�2ïǬ@ɵʆ9AͽýɌ=�$Sʬƴ�|�h�@˸ƲWƏS

2M=ͽ�x@ƵɼƛƗĉ@ƨʫ �òɘ(T2;*�*ͽRemember (R) - 

cue:ForgetͺFͻ-cue�ɸ�=ƝĺWÏƴ,SP�ͽ�S�AƗTSP�

=Ƶɼ,SôȽ:*8Û ͽ˵Ƥêɔ=ƈ͡*8�S:��˸ƲWƏS2M

=Aͽµ@˨ĭ�˵Ƥêɔ=ĎI,ƈ͡Wƺ͏,SƖ˨��52;Roper

1ͅ995ͻQAͽ
 F-cue ƿɼ9ĺ̻WƏQT<�:¬Ǭ*2&:9ͽ́ͧ

Wʫ$8̫˞,S&:F@ýȊ7$�ƃJSͽ� ĺ̻�ƏQT<�&:Wɼ

,F-cue�ƿɼ(T2&:=PS��lx��j��Wɗ+Sͽ� F-cueƿ

ɼƍ@ȗ̘ôȽ=Ş,SȢƟ�Ã�,Sͽ
 ����˺˞: F ˺˞=�$

S̬žƍ@Ǔˈ@ͪÁƛ�ţ<"<S&:=PRȗ̘ôȽF@ďƘ�Ȳţ,
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Sͺ˓ÿȲţͻ<;ͽ̫́ͧ˞=ƈ͡,S(J)J<˨ĭWƶ%8�S;|

xWɘ�2Ŗͱ9Aͽ�˵@˨ĭ�F-cueƿɼƍ@vlx=�$S˿ďƘW

Ɓ ̍&(<�P�=,S2M=ͽƨʫ @ǉ˔�˞VT8 2ͺGrant, 

1984; 1986; Grant & Barnet, 1991; Roper & Zentall, 1993; Roper et al., 

1995ͻ;ʨǷ:*8ͽ|x@ƵɼƛƗĉ=͋,Sɸ�<˸ƲWƏS&:�9

 ͽ|x�ˇýɦ<˵ƤêɔW˞58�S:��&:�ɼħ(T2;�ǖͽ

�tx9AͽGrantͅ 1982ͻ�Ž�ĶTŐ̠̒9@̬ž͞˩ǯěV.́ͧW

ɘ�8ͽF-cue ƿɼƍ@ǲºͺ˺˞@ǪɄͽĺ̻@ǪɄͻ=PSƈ͡WȀ˳

,S2M=ͽF-cue ƿɼƍͽ0&9˺˞ʥ«:<Sͺɭɞƨʫ Άomission 

procedureͻʹ: T Ő̠̒@̶ƭĲɃ=�Sĺ̻WđQ.Sͺ·Ǩ́ͧƨʫ

 Άsubstitution procedureͻ́ W˶$2;ʨǷͽ&TQ@ƨʫ @̲���

���˺˞=�$S˺˞ƍĄ@ȎďƘɑ=ƈ͡*<�&:W˩ë*2;ǯŖ

ͱ=��8Nͽĺ̻O˺˞@ǪɄ=PSƈ͡Wƺ͏,S2Mͽĺ̻@ƏQT

S·Ǩ́ͧWɘƟ*2; 

� J2ͽƵɼƛƗĉA˵Ƥř̀@æ̺ì=PRɗ+Sɒ̆3:��̀��S

ͺRoper et al., 1995,; Kaiser et al., 1997ͻ;6JRͽ�ź˵Ƥ*2Ɲĺ@£9

�˨<Ɲĺ@ÏƴOȀʢWƪó,S&:9ͽƖ˨<ƝĺWPRɸ�=Ïƴ�

Ȁʢ9 SP�=,S:��¹̀9�S;ǯŖͱ9Aͽąʟ=����˺˞

WʷR̝*ʧͱ(.2Ļěͽ̬žĻƧ͞˩ǯěV.́ͧ@ƥʵ�;@P�=

łÿ,S�ŴGS&:9ͽƵɼƛƗĉ�</ɗ+S@�:��ɠĨ=̞R

2�:ʾ�2; 
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ǖ� Ƞ 
1;ˢͱÄ 

� 8̩͸@Wistar-Imamichiʝ͔�tx 10ĀWɘ�2;Ŗͱ͉ōǞ@Ä̾

AŴĴ263.5 gͺSD 9.2 gͻ9�52;Ä̾WˎɚǃͫǞ@ʞ90͹=<SP

�ͫͭó͎W˞52;ͭAȕǘ@˴ʳƍ=���f�kä9 �ͽșAˎɚ

ǃđ:*2;ˢͱÄA 12Ǟ͊Ϳ12Ǟ͊@ǚǢh\d�ͺǚǬ 8Ǟ-20Ǟͻ

�9ͽ1Ā-6Ññf�k9ͬ˄*2;,G8@˞ýŖͱA15Ǟ-20Ǟ@͊

=˞52;<�ͽǯŖͱAͽʓȡŅŒýɌŖͱŎĦ¼@Ʃ˼WĒ$8˞52; 

 

2;ˣ  y

� ǯŖͱ=Aͽͳǹƀ8ǖĞǊŠɎ̠̒@Z��W4ǯđRŃ*ͽĂŐĶ@

Z��Wƴ6ͳǹƀĂŐĶ̠̒ͅ Photo 1Aͻ:ƨ��R�tdlͅ Photo 1Bͻ

WÈɘ*2; 

� ͳǹƀĂŐĶ̠̒� &@̠̒AͽɁ˕Ľÿ�{��˦9ͽ£ň��tx

�^��ͅ ɪƋ34cmͻ�PD0&�QĂŐ=žD24ǯ@Z��ͅ ͇(60cmͽ

Ų 12cmͻ�Q<RͽĚZ��@Þʎ=Aĺ̻��txWáTSͭɨͺɪƋ

3cmͽȮ( 1cmͻ�˶$QT8�2;4ǯ@Z��Ḁǚ��bja�l˦

@c�s�yZͺͳ( 22cmͻ=P58£ň��tx�^��:āíQT8

�Rͽ0T1T@yZAņ±�Qñ�=Ĝ(T2͂Rʜ=PRͽŖͱʿ�ƨ

ý9͉͈,S&:�9 2;Z��@ÖŀAc�s�yZ�Q 12cm@͖̐

J9Aͳ(12cmͽ0TPRÞA4cm9�52;̠̒AŸ�Q75cm@ͳ(

=�Rͽ̠̒ģ̚=A`�v�ͽǰͽǿŏͽ}fuͽƨ��R�tdlͽ�

lq�ͽǞ˲<;@̠̒Ń˫ˬƨ��RW˶ʸ*2;&TQ@˫ˬƨ��R

:Ŗͱʿ@˭ŜÂʸAͽŖͱǬ͊W̦*8�ŕ9�52;4 ǯZ��@äͽ

˭ŜÂʸƨö=�SZ��Wlq�xZ��:*ͽ��tx�^��Wʧ8
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ŬĘ=žD22ǯ@Z��W̶ƭZ��ͽlq�xZ��@ŞÖ=žD2Z

��W·ǨZ��:*2; 

� ƨ��R�tdl� �˛ƀlv��l˦�tdlͅ Ų23cmͽŊ˞ 41cmͽ

ͳ( 22cmͻWɘ�2;�tdläŀAͽZd���t`�9ͷJ2Aɤ=

ļQT2;ɤ�tdl@ņ±=Aƻßɘ@ʉ�2`Ƨ�S�ͽĄ̥ǚ@d�

Z�Y\��̉QT8�S2MͽˢͱÄ�f�kŃ@ǡ˕W˩S&:A9 

<�52ͺɇźΆ240 lxͻ;ͷ�tdl@ņ±Aͷ˕̵ßʠ�ƷJT2d�Z

�Y\�=P58HIŔâ=ß�̵QT2ͺɇźΆ0 lxͻ;26@�tdl�

Ǧ=ǚɸ<̲�Wƴ6P�ͽ˫ˬƨ��R3$9A<"ɤ�tdl@ŸAʞ

1cm�1cm@ʭɎ=ͽ�ǖͷ�tdl@ŸAͷ˕Ľÿ�{��˦@ȹQ�<

Ǵ:*ͽ˰ˬɦ=ɟ<SN@:*2;Ǧ=ͽͷ�tdlä9A 990 Hz@ʟ

͠�űǞȧT8�2;ͷ�tdlŃ=͠�ȺTë<�P�ͽͷ�tdl@Ń

ŀAȬ͠êɔ�Ǘ(T8�2;ƨ��R�tdlAͳǹƀĂŐĶ̠̒:ĝ+

̹ť=˶ʸ(T8�2;ƌȊf�kä@Ȭˏ�ȬȖ@2Mͽȕ˺˞ƍͽʛŤ

WōǮ*ͽů̽*2ĽʡʝȬȖø=ȫ*2͕Ů9ȜTWƳ đRͽ70͹Z�

g��WĪ͛*2; 
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Photo%1��� �����
�����+A,�$#
���
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3;ƨʫ  

� ¬Ø˴ʳ 2ǘö�Qͫͭó͎W͉ō,S::N=ͽ20mg@ĺ̻��tx

ͺResearch Diets, Inc., NJͻF@ͯÿN͉ō*2;  

1ͅͻ¬Ø˴  r

� ́ͧ˴ʳ=Þʌ4ͽ|�y��e:ͳǹƀĂŐĶ̠̒F@ˣʸͯÿW1ǘ

1Ĭͽ3ǘ͊˞52;|�y��eA 1Ā=6 5ì͊˞52;ˣʸͯÿA

,G8@c�s�yZW͉$8˞52;ͯÿ1ǘɩA£ň��tx�^��

�PDZ���=ĺ̻��txW 1Ā�2Rʞ 20ʚǅ ͽ2~3Ā@ˢͱÄ

WĝǞ=ˣʸ=áT 30ì͊ˎɚƼʢ(.2;ͯÿ 2ǘɩA��txWͭɨ

@K=áT2;ͯÿ3ǘɩAͭɨ=1ʚ-6��txWʸ ͽ1Ā-6ˣʸ

=áT10ì͊ˎɚƼʢ(.2; 

� ¸�@â8@˴ʳA1Ā=6 1ǘ1ntj��˞VT2;  

 

2ͅͻĻƧ͞˩ǯěV.́ͧ@˴  r

� ͳǹƀĂŐĶ̠̒@ŬĘ0T1T@̶ƭZ��@ͭɨ=ĺ̻��txW 1

ʚ-6áT2;â8@c�s�yZ�͈J52Ɏơ9lq�xZ��@Þʎ

=ˢͱÄWʸ ͽlq�xZ��:ŬĘ;4Q��ǖ@yZW͉$S&:9

ƅóɦ=˩ǯ̌˞W˞V.2;ŬĘ;4Q@Z��W͉$S�Aͽ1 ntj

��=ŬĘ5Ĭ-6̪á,Sǲº9ͽȕntj��ˢͱÄ':=��r�=

ȝMQT8�2;˩ǯ̌˞*2Z��@��txWͫG2ɪƍͽˢͱÄWl

q�xZ��=Ʀ*ͽĈŻ=lq�xZ��ͽŬĘ@̶ƭZ��@΂ǯ@Z

��=̦+SyZW͉$2;ˢͱÄ@ī˃�Ŕâ=ŬĘ;4Q�@Z��ä

=̪á*2ǞɃ9̶ƭďƘ:K<*2;ȎďƘAˢͱÄ�˩ǯ̌˞*2Z�

�:A̤@̶ƭZ��=̪á*ͽĺ̻ɘ@ͭ��txWɐƏ,S&::*ͽ

0T¸Ń@ďƘA˿ďƘ:*2;1 ˺˞Aͽ˩ǯ̌˞�̶ƭ̌˞�Q<Rͽ
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10˺˞W1ntj��:*ͽ1ǘ=1ntj��˞52;̓ ƏĹȶAȎďƘ

ɑ�90͹¸�9�Sntj���3ų̈́͊ʫ,S&::*2;̓ ƏĹȶ=̱

*2ˢͱÄ�Qͣ=̬žĻƧ͞˩ǯěV.́ͧ=ʂ˞*2; 

 

3ͅͻ̬žĻƧ͞˩ǯěV.́ͧ@˴  r

� ˩ǯ̌˞:̶ƭ̌˞@͊=30ʁ@̬žǞ͊W˶$2ͅ Fig. 1Aͻ;̬ žǞ͊

£A̠̒�˩�<�Âʸ=ʸ�T2���f�kä9ƌȊ(.2;1 ̶ƭ@

ðǔͽȎďƘ�PD˿ďƘ@ŕʺAĻƧ͞˩ǯěV.́ͧ:ĝ+9�52;

˺˞͊͊͒Aͽ̬žǞ͊:@āñ�6"P�3ì=˶ŕ*2;ʼƏĹȶAȎ

ďƘɑ�90͹¸�9�Sntj���3ų̈́͊ʫ,S&::*2;̓ ƏĹȶ

=̱*2ˢͱÄ�Qͣ=R˺˞:F˺˞@˴ʳ=ʂ˞*2; 

 

4ͅͻR˺˞:F˺˞@˴  r

� ̬žǞ͊W���f�k=·VRͽͷ˕�SAɤ˕@ƨ��R�tdl@

£9 30 ʁ̰͊'(.2;ͷɤ;4Q@�tdl9ƌȊ,S@�ͽJ2ŬĘ

;4Q=˩ǯ̌˞W˞��Aͽ
 1ntj��=ŬĘ5Ĭ-6̪á,Sͽ� 

1ntj��=ͷɤ0T1T@�tdl95Ĭ-6ƌȊ,Sͽ� ˩ǯ̌˞(

.SZ��:�tdl@˕�ntx=<Q<�P�=,S:��ǲº9ͽȕ

ntj��ˢͱÄ':=��r�=ȝMQT8�2ͺÉΆŬ�ͷ 2ĬͽŬ�

ɤ 3ĬͽĘ�ͷ 3ĬͽĘ�ɤ 2Ĭͻ;R-cue:*2�tdl9ƌȊǞ͊W̰

'*2Ǟ=Aʫ�8̶ƭ̌˞�́(Tͅ R˺˞ͻͽµǖ@�tdl=áTQT

2Ǟ=A̶ƭ̌˞A˞V-ͽlq�xZ��@ŞÖ=žD2·ǨZ��=ƅ

ó̌˞W˞V.ͽÞʎ@ͭɨ=ʸ�2 1 ʚ@ĺ̻��txWɐƏ(.2ͺF

˺˞ͻ;É�Bͽ�SˢͱÄ=��8ɤ˕@ƨ��R�tdlA̶ƭ̌˞��

S&:Wɼ,R-cue:<RͽŞ*8ͷ˕@ƨ��R�tdlA̬žƍ=·Ǩ
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́ͧ�˞VTS&:Wɼ,F-cueWƟĤ*2ͺFig. 1Bͻ;;4Q@˕@�t

dl�R-cue:<S�Aͽɤ�PDͷ@ˢͱÄǏ�Ĵʒ=<SP�̺Ƣ*2

¸Ńͽ̬žĻƧ͞˩ǯěV.́ͧ@ʼƏĹȶWȵ2*2ˢͱÄ�Qͣ=ȝŕ

*8�52;F˺˞:R˺˞@˴ʳW10ǘ͊˞�ͽʻǘ=ʐ1Ĭɩ@��

��˺˞WĠLntj��ͺvlxntj��ͻW˞52; 

 

5ͅͻvlxntj�� 

� ����˺˞9A˩ǯ̌˞ƍͽF-cue :*2ƨ��R�tdl9̬žǞ͊

W̰'*2=N͋VQ-ͽ̬žƍ=̶ƭ̌˞�˞VT2ͺFig. 2Aͻ;vlx

ntj��AͽR˺˞5˺˞ͽF˺˞5˺˞ͽ����˺˞2˺˞�Q<Rͽ

����˺˞@öƍ@˺˞AƖ-R˺˞:<Sǲº9ͽĚ˺˞���r�=

̺ʸ(T8�2;ʐ1Ĭɩ@vlxntj��ƍAͽR ˺˞:F˺˞@Kͅ â

10˺˞ͻ@ntj��WƷKͽʐ2Ĭɩ�PDʐ3Ĭɩ@vlxntj��

W˞52ͺFig. 2Bͻ; 
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ʨ� Ƿ 

 
1;ĻƧ͞˩ǯěV.́ͧ�PD̬žĻƧ͞˩ǯěV.́ͧ@˴  r

� ĻƧ͞˩ǯěV.́ͧ@˴ʳ=�$SͽʼƏĹȶ=̱,SJ9@ntj�

�ǏͺʼƏĹȶ@3ntj��WĠLͻAͽŴĴ7.1ntj��ͺSD 1.1n

tj��ͻ9�52;̬žĻƧ͞˩ǯěV.́ͧ@˴ʳ=�$SͽʼƏĹȶ

=̱,SJ9@ntj��Ǐͅ ʼƏĹȶ@3ntj��WĠLͻAͽŴĴ11.9

ntj��ͺSD 4.0ntj��ͻ9�52; 

 

2;R˺˞:F˺˞@˴  r

� 10Ĭ@˴ʳntj��=�$SR˺˞@ȎďƘɑ@ƾʂWFig. 3=ɼ*

2;ȎďƘɑA10Ĭ@ntj��W̦*8HIȈB�9�RͽF˺˞�Ƹá

(T2&:=PSȯ¨@ƈ͡O˺˞�̾?QT2&:=PSƥʵ@łÿAK

QT<�52;ŞƘ@�S1˨ĭ@ìǎìǵ@ʨǷͽntj��@¥üǷA

KQT<�52; 

�  

3;vlxntj�� 

1ͅͻ����˺˞:0@öƍ@R˺˞ pͅreͿpostͻ=�$Sƥʵ@ȗ  ̘

� ǯŖͱ9Aͽ1Ĭ@vlxntj��= 2Ĭ@����˺˞�PD preͿ

post�ĠJT8�Rͽ1ntj��£2ĬȎďƘWɼ.BȎďƘɑ100%ͽ1

Ĭ<QB50%ͽ0Ĭ<QB0%:*2;R˺˞ pͅreͿpostͻ=ȗG8���

�˺˞9@ȎďƘɑ�ǪƟ=Ã�*8�2;J2ͽvlxntj���ʷR

̝(TSͺ����˺˞@ʧͱ�Ŀ�Sͻ=Ǝ58ͽ����˺˞9@Ȏʔ

ɑ���RͽR˺˞:����˺˞=�$SȎďƘɑ@ŭ�Ţ("<SÚĞ

�KQT2;2˨ĭ@ìǎìǵ@ʨǷͽ˺˞ͺ����˺˞vs pre vs postͻ
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@¥üǷAKQT2�F(2,18)=5.78, p=.01��ͽntj��ͅ session 1 vs 2 vs 

3ͻ@¥üǷ�PD˺˞:ntj��@²°ÇɘAKQT<�52ͅ Fig. 4ͻ; 

�  

2ͅͻ����˺˞=�$Sƥʵ:s��l���@ȗ  ̘

� ����˺˞=�$SȎďƘɑ:s��l���ͅ ȎďƘɑA50͹ͻWȗ

̘,S:ͽ3 Ĭ@vlxntj��W̦*8����˺˞9@ƥʵ�ű=ͳ

�52;1 Ȇǯ@΋Ȁŕ@ʨǷͽ0T1T@ntj��=�$S����˺

˞9@ȎďƘɑAs��l���PRͳ�52�session 1, t(9)=1.96, p < .1; 

session 2, t(9)=2.24, p = .05; session 3, t(9)=3.67, p <.01�; 

 

3ͅͻvlxntj��͉ō¸͍@R˺˞=�$Sƥʵ@ƾʂ 

� 3Ĭ@vlxntj��@͊=2Ĭ@R�PDF˺˞@K@ntj���

Ƹá(T2;&@5Ĭ@ntj��=�$SR˺˞@ƥʵ@ƾʂWFig. 5=

ɼ*2;vlxntj��ʻǘ@ntj��=�$SR˺˞@ƥʵAÃ��ͽ

0@ʻǘ=AȎďƘɑ�HIN:=Ʀ52;ŞƘ@�S1˨ĭ@ìǎìǵ@

ʨǷͽ˺˞͊=ǪƟ<ŭAKQT<�52; 
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ʾ� Ŝ 

 
� ǯʍAͽͳǹƀĂŐ̠̒9@̬žĻƧ͞˩ǯěV.́ͧWɘ�8ͽ�tx

=�$SƵɼƛƗĉ@ƥʌWɸ�MS&:Wɩɦ:*2;ʐ1ʍ@çͥ=N

˵*2�ͽƵɼƛƗĉ:A�ˬ�S&:WƵɼ(T2ƝĺPRNͽƗĉWƵ

ɼ(T2Ɲĺ@˵Ƥ�ƃ"<S&:�:ŕʺ(TSͺMacLeod., 2005ͻ;ǯ

ɵʆ=&@ŕʺWƆ8AMS:ͽ̬žĻƧ͞˩ǯěV.́ͧ=��8ͽ��

��˺˞=�$SȎďƘɑ@Ã��KQTTBͽ�tx=�$SƵɼƛƗĉ

:��ɒ̆�ɸ˼(T2:ʾ�S;ǯŖͱ=��8ͽ����˺˞:0@ö

ƍ@R˺˞=�$SƥʵWȗ̘*2:&Uͽ����˺˞AR˺˞=ȗGͽ

ȎďƘɑ�ǪƟ=Ã�52ͺFig. 4ͻ;&@ʨǷ�QͽǯŖͱ=�$Sƨʫ 

=PRͽ�tx@ʇ͊ɦÇȁ˵Ƥ́ͧ=�$SƵɼƛƗĉ@őı�ïM8ɼ

ħ(T2; 

� ǯŖͱAͽGrantͅ 1982ͻ@·Ǩ́ͧƨʫ :HIĝȅ@ƨʫ Wɘ�2;

*�*ͽGrant 1ͅ982ͻ=ȗG����˺˞WĠLntj��ͺvlxnt

j��ͻ=áSJ9@ƨ��RôȽͺR-cue�F-cueͻǣ͜ĬǏ�͞ű=ţ<

�52;&@̲�AͽGrant 1ͅ982ͻ@˶ŕ*2˴ʳǬ͊�͇,!2ǋ=ɗ

+2ĕˇƛN�S�ͽƨ��RôȽ@ôȽƅź@̲��ƈ͡*2:Nʾ�Q

TS;Grant 1ͅ982ͻAͽïM˂ˬôȽ@KWƨ��RôȽ:*8ɘ�8�

2�ͽ&@ĻěAĚ�@ƨ��RôȽ=200Ĭ¸�ǥ*2=N͋VQ-Ƶɼ

ƛƗĉ�ɗ̍*<�52;Ǖ2=ɇź@̲�ͺɃɀ�S�AȬɀͻWƨ��

RôȽ=û�˴ʳW˞52&:9ƵɼƛƗĉWɸ˼,S&:�9 ͽƊAʾ

Ŝ@£9ͽƵɼƛƗĉWɗ̍(.S2M=Aǲºſñ�*O,�ƨ��Rô

ȽWȀ˳*<$TB<Q<�:̟G8�S;ǯŖͱ9AͽǚǢ@˫ˬôȽ=

û�ͽ˂ˬôȽͺʟ͠@ǪɄͻ�PD˰ˬôȽͺ�tdl@Ÿ@ƇɎΆʭ:
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ȹQ�<Ǵͻ�ƨ��RôȽ:*8ƿɼ(T8�2;&@&:�Qȅ�<Ơ

ˬ�r�v[WʦKěV.2ƨ��RôȽWƿɼ,S&:9ͽƵɼƛƗĉ@

ɗ̍=Ɩ˨<ǲºƛſñ�Ǚ"ɐƏ(T2ĕˇƛ��S; 

� ǯŖͱ9AͽĚ2Ĭ@����˺˞WĠLvlxntj��W3ĬʷR̝

*ŖǗ*2;ʨǷͽʪ˲ɦ=ǪƟ9A<�52�ͽvlxntj��WʷR

̝,&:=P58ͽ����˺˞:R˺˞=�$Sƥʵŭ�Ţ("<58�

"ÚĞ�KQT2;&@ÚĞAͽ����˺˞WʷR̝,&:9F-cue@ƍ

=N̶ƭ̌˞�́(TSĕˇƛ�ɗ+ͽR-cue:F-cue@ǲºſñ�Ǥǝ=

<522Mɗ+2@9A<��:ʾ�QTS;ƵɼƛƗĉAͽ˵Ƥř̀@æ

̺ì=PR̍&Sɒ̆3:��̀��SͺRoper et al. 1995, Kaiser et al. 

1997ͻ;Grant Aͽ1 ˺˞@öĄ=×˩ǯôȽWƿɼͽ0@ƍ=ɮ@˩ǯô

ȽWƿɼ*ͽ0T1T@˩ǯôȽ=Ş*8R-cue�S�AF-cueWƿɼ,S

˺˞äųȱƨʫ =��8ͽƨ��RôȽWR-R:ƿɼ*2: =ȗGF-R

:ƿɼ*2: @ȎďƘɑ�ͳ"<S:ĺĢ*8�SͺGrant 1982, 1984ͻ;

&TAͽF-cue @üǷ=PR×˩ǯôȽ=PSͣĞƛųȱ�Ã�*2�Q3

:ʾŜ(TͽýɌ=�$S˵Ƥř̀@æ̺ì¹̀Wˤ¶$S�6@ʨǷ9�

S:˱�S;ǯŖͱ9AÞ̟@˺˞äųȱƨʫ :ɟ<Rͽ����˺˞W

ʷR̝*ʧͱ(.S&:9˵Ƥř̀@æ̺ì=6�8̞U�:ʾ�2;6J

Rͽ����˺˞@ʷR̝*=PRF-cue�ƿɼ(T8N˩ǯ̌˞9Ə2Ɲ

ĺ�ƞ̍*O,�Ɏơ=<S&:9ͽntj��ä@ͣĞƛųȱ�ƅJRͽ

0@ʨǷR˺˞9@ƥʵ�Ã�,S@<QBͽĂì=ǲºſñ�˞VT8�

2Ǟ@ƨ��RôȽA˵Ƥř̀@æ̺ìWƁ ̍&*8�2ĕˇƛ��S:

ʾ�2;*�*ǯŖͱ=��8ͽ˵Ƥř̀@æ̺ì�˞VT2ÚĞAKQT

SN@@ʪ˲ɦ=AǪƟ9<�52;ċĭ:*8ͽĚvlxntj��@͊

=R˺˞:F˺˞@K@ntj��WƸá*2&:�ƶ%QTS;6JRͽ
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����˺˞@<�ntj��W˞�&:9ͽǤǝ=<R�$2ǲºƛſñ

�ĬƑ*2ĕˇƛ��S;vlxntj��=ȗGʻǘ@ntj��=�$

S R˺˞@ȎďƘɑ�Ã"<SÚĞ�KQT2&:�QNͅ Fig. 5ͻͽ0@ĕ

ˇƛ�ɠVTS; 

� ̬žĻƧ͞˩ǯěV.́ͧWɘ�2�tx@ʇ͊ɦÇȁ˵Ƥ=�$S˵Ƥ

ř̀@æ̺ì�˞VT8�S&:WǚQ�=,S2M=Aƨʫ Wǉĩ*ͽ

Ǧ<SȀ˳�Ɩ˨9�S:˱�S; 
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ʐ΂ʍ 

ǊŠɎ̠̫̒́ͧ˞=�$SƵɼƛƗĉ 

 
ʐ΀ʗ ǊŠɎ̠̒́ͧWɘ�2ƵɼƛƗĉ@ɗ̍�Ŗͱ΁� 

 

ɩ� ɦ 

 
� Ŗͱ1=PRͽ�tx@ʇ͊ɦÇȁ˵Ƥ́ͧ=��8ƵɼƛƗĉɒ̆�ɸ

˼(T2;Ŗͱ29AͽǊŠɎ̠̒9@̬žƸá́ͧWɘ�ͽŖͱ1:Aɟ

<Sʇ͊ɦÇȁ˵Ƥ́ͧ=��8NƵɼƛƗĉ�ɗ̍,S�ğ�ŴG2� 

� ȥə 1ͅ989ͻAͽ8ǖĞǊŠɎ̠̒9@̬žƸá́ͧWɘ�8�tx=�

$SƵɼƛƗĉWȀ˳*2�ͽ0@őıWǚQ�=,S&:�9 <52;

ƊAͽǊŠɎ̠̒9@˵ƤA�tx=:58͞ű=ƅİ9�Rͽńţ@Ǔˈ

łÿOųȱ˨ĭ9AłǦJ2A͌Ř(T="�2MͽƵɼƛƗĉ@őıWɸ

˼9 <�52:ʾŜ*8�S;ǯŖͱ9Aȥə 1ͅ989ͻ:ĝȅ=ͽǊŠɎ

̠̒9@̬žƸá́ͧWɘ�S�ͽ̬ žǞ͊Wȥəͅ 1989ͻ�ǩŅ5ì:*

2@=Ş*ͽ120 ì:ž͇,S&:9́ͧ@͗ǛźWͳ"*P�:˺K2;

J2ͽǊŠɎ̠̒9@̬žƸá́ͧ=��8ͽ̬ž�N5:NüǷWN6@

Aʮ̶ƭǏ@£͊=̬žWƷX3Ǟ9�S:@ĺĢ��SͺCook et al., 

1985ͻ;ȥə 1ͅ989ͻAöĄ3̶ƭ@ǞɃ9̬žWáT8�S�ͽǯŖͱ9

AǩN˵Ƥ̇˗�ͳ�:ʾ�QTSöĄ4̶ƭʥ«ƍ=̬žWƸá,S&:

:*2;  

� J2ͽŖͱ29AŖͱ1ĝȅͽƨ��RôȽ@ƿɼ=PS˵ƤǇÇWȴŕ

*ͽ0@µ@˨ĭ=PSƈ͡Wƺ͏,S2MͽF-cue ƿɼƍ=ɟ<S˵Ƥ́

ͧW˞V.S·Ǩ́ͧƨʫ Wɘ�S&::*2;Grant 1ͅ982ͻA�tx
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@̬ž͞˩ǯěV.́ͧ=��8ͽF-cue ƿɼƍ@ƨʫ ͺɭɞ�S�A·

Ǩ́ͧͻ@̲�Aͽ����˺˞=�$Sƥʵ=ƈ͡*<�:*8�S;*

�*ͽŖͱ1�PDGrantͅ 1982ͻ=�$S·Ǩ́ͧAͽ̠ ̒@ɪʰW̌R

ĺ̻WƏS:��N@9�Rͽ̬ž͞˩ǯěV.́ͧ=ĀǑ,SP�<̶ƭ

˞ýÁ*8�<�;0@2M����˺˞=��8ͽȗ̘ôȽ=Ş,SȢ

Ɵ@Ã�O˓ÿȲţ=PSȎďƘɑÃ�@ƈ͡WĂì=ƺ͏,S&:�9 

8�<�;ǯŖͱ9AF-cueƿɼƍͽ˺˞öĄ@ƝĺAƖ˨:*<��ĝ+

ĺ̻ƛ@Çȁ˵Ƥ́ͧ9�SȆȶɦǊŠɎ̠̒́ͧW·Ǩ́ͧ:*8˞�&

:9ͽ˵Ƥêɔ@¸Ń@˨ĭ=PŚ̫ͧ˞F@ƈ͡W̗Ȳ,S&:�9 

S:ʾ�2;  

� (Q=ͽ̬žƸáǊŠɎ̠̒́ͧ=8 24 Ǟ͊@̬žǞ͊WƸá*2Ļě

=AȎ̶ƭɑ�s��l���J9Ã�,S&:�QͺBeatty & Shabalia, 

1980ͻͽ1 ǘ 1 ˺˞9˞52Ļě=A˺˞͊@ͣĞƛųȱ�ɗ+="�&:

�ʾ�QTS;Ǝǳ@ͽ̬žͺ͞ͻ˩ǯěV.́ͧWɘ�2ƵɼƛƗĉ@ƨ

ʫ 9AͽƖ-˺˞͊=ͣĞƛųȱ�̍ S;Ŗͱ19NđR�%2�ͽn

tj��ä@ͣĞƛųȱWÃȲ(.S2M=ͽF-cue �ƿɼ(T2͢ɩ@Ï

ƴOȀʢ�ƪó(TS:ʾ�8�SN@Nţ<"<�ͺRoper et al., 1995; 

Kaiser et al., 1997ͻ;Roberts et al.ͅ 1984ͻAͽƵɼƛƗĉ@ƥʌ=AͣĞ

ƛųȱ�ȋ�.<�:̟G8�S�ͽ̬žƸáǊŠɎ̠̒́ͧWɘ�TBͽ

ƵɼƛƗĉ@ƥʌ=ͣĞƛųȱ�Ɩ˨ǲº�ğ�WȀ˳,S&:N9 S:

ʾ�2; 
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ǖ� Ƞ 
1;ˢͱÄ 

� 8̩͸@Wistar-Imamichiʝ͔�tx 20ĀWɘ�2;Ŗͱ͉ōǞ@Ä̾

AŴĴ249.7gͺSD 13.6gͻ9�52;Ä̾WˎɚǃͫǞ@ʞ90͹=<SP

�ͫͭó͎W˞52;ͭAȕǘ@˴ʳƍ=���f�kä9 �ͽșAˎɚ

ǃđ:*2;ˢͱÄA12Ǟ͊Ϳ12Ǟ͊@ǚǢh\d�ͺǚǬ8Ǟ~20Ǟͻ

�9ͽ1Ā-6Ññf�k9ͬ˄*2;,G8@˞ýŖͱA15Ǟ~20Ǟ@͊

=˞52;<�ͽǯɵʆ@ŖͱAͽʓȡŅŒýɌŖͱŎĦ¼@Ʃ˼WĒ$8

˞52; 

 

2;ˣ  y

� 2Ė@ͳǹƀ 8ǖĞǊŠɎ̠̒ͺA�PDBͻ:ͽƨ��R�tdlͺͷ

�PDɤͻWÈɘ*2; 

ǊŠɎ̠̒ AͺPhoto 2Aͻ� Ɂ˕Ľÿ�{��˦@8ǖĞǊŠɎ̠̒9ͽ

£ň��tx�^��ͺɪƋ 34cmͻ�PD0&�QǊŠɎ=žD2 8ǯ@

Z��ͅ ͇(60cmͽŲ12cmͻ�Q<RͽĚZ��@Þʎ=Aĺ̻��tx

WáTSͭɨͺɪƋ3cmͽȮ(1cmͻ�˶$QT8�2;8ǯ@Z��Ḁ

ǚ��bja�l˦@c�s�yZͺͳ( 22cmͻ=P58£ň��tx�

^��:āíQT8�Rͽ0T1T@yZAņ±�Qñ�=Ĝ(T2͂Rʜ

=PRͽŖͱʿ�ƨý9͉͈,S&:�9 2;Z��@ÖŀAc�s�y

Z�Q12cm@͖̐J9Aͳ(12cmͽ0TPRÞA4cm9�52;̠̒A

Ÿ�Q 75cm@ͳ(=�Rͽ̠̒ģ̚=A`�v�ͽǰͽǿŏͽ}fuͽƨ

��R�tdlͽ�lq�ͽǞ˲<;@̠̒Ń˫ˬƨ��RW˶ʸ*2;&

TQ@˫ˬƨ��R:Ŗͱʿ@˭ŜÂʸAͽŖͱǬ͊W̦*8�ŕ9�52; 

ǊŠɎ̠̒ BͺPhoto 2Bͻ� ͷ˕Ľÿ�{��˦@8ǖĞǊŠɎ̠̒9Ÿ



 50 

� 67cm@ͳ(=�52;£ň��tx�^��:ĚZ��AǊŠɎ̠̒A

:ĝ+ŝȠ9�52;ĚZ��Þʎ=˶$QT2ͭɨ@Ņ (AɪƋ 1cmͽ

Ȯ(0.5cm9�52;Z��Ḁǚ@��bja�l˦@c�s�yZͅ ͳ

( 20cmͻ=P58£ň��tx�^��:āíQT8�Rͽ0T1T@y

ZA͘ý9Ŗͱʿ=PS͉͈�ĕˇ9�52;ǊŠɎ̠̒BAǊŠɎ̠̒A

:ñŗ=ʸ�T8�Rͽ̠ ̒Ń˫ˬƨ��RNȧ*Ėͽ_����[��yͽ

�\xͽ~pg�<;ͽǊŠɎ̠̒A:Aɟ<SôȽ�̺ʸ(T8�2;Ǌ

ŠɎ̠̒ A @ʸ�T2̹ť�QǊŠɎ̠̒ B @�S̹ťJ9@͖̐Aͽʞ

17m9�52; 

ƨ��R�tdlͅ Photo 2Cͻ� ˂ˬɦ<ſñôȽͅ 990Hz@ʟ͠@ǪɄͻ

Wɘ�<�52¸ŃAͽŖͱ19Èɘ*2ɤ�tdl�PDͷ�tdl:ĝ

+N@Wƨ��R�tdl:*8ɘ�2;J2ͽƨ��R�tdlAâ8Ǌ

ŠɎ̠̒A@�S̹ť=˶ʸ(Tͽ�tdlä@ɇź�ǘ=P58łÿ*<

�P�ͽÈɘ,Sƨ��R�tdl@ÂʸAˢͱÄ':=ȝMQT8�2;

�tdlä@Ȭˏ�ȬȖ@2Mͽȕ˺˞ƍͽʛŤWōǮ*ͽů̽*2Ľʡʝ

ȬȖø=ȫ*2͕Ů9ȜTWƳ đRͽ70͹Z�g��WĪ͛*2; 
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3;ƨʫ  

� ¬Ø˴ʳ 2ǘö�Qͫͭó͎W͉ō,S::N=ͽ20mg@ĺ̻��tx

ͺResearch Diets, Inc., NJͻF@ͯÿN͉ō*2;  

1ͅͻ¬Ø˴  r

� ́ͧ˴ʳ=Þʌ4ͽ|�y��e:ǊŠɎ̠̒AF@ˣʸͯÿW1ǘ1Ĭͽ

3ǘ͊˞52;|�y��eA1Ā=6 5ì͊˞52;ˣʸͯÿA,G8

@c�s�yZW͉$8˞52;ͯÿ1ǘɩA£ň��tx�^���PD

Z���=ĺ̻��txW 1Ā�2Rʞ 20ʚǅ ͽ4~5Ā@ˢͱÄWĝǞ

=ˣʸ=áT 30ì͊ˎɚƼʢ(.2;ͯÿ 2ǘɩA��txWͭɨ@K=

áT2;ͯÿ3ǘɩAͭɨ=2ʚ-6��txWʸ ͽ1Ā-6ˣʸ=áT

10ì͊ˎɚƼʢ(.2; 

� ¸�@â8@˴ʳA1Ā=6 1ǘ1˺˞˞VT2;ȕ˺˞ƍ=Aͽů̽

*2ĽʡʝȬȖø=ȫ*2͕Ů9ǊŠɎ̠̒WƳ�2; 

 

2ͅͻȆȶɦǊŠɎ̠̒́ͧ@˴  r

� ǊŠɎ̠̒A@86@ͭɨ0T1T=ĺ̻��txW2ʚ-6áTͽâ8

@c�s�yZ�͈J52��tx�^��=ˢͱÄWáTͽŖͱʿ�˭Ŝ

Âʸ=6�2ƍͽâ8@yZW͉$2ǞɃ�Q˺˞W͉ō*2;ˢͱÄ@ī

˃�Ŕâ=΀6@Z��ä=̪á*2ǞɃ91̶ƭ:K<*ͽĈŻ=̶ƭ*

2Z��¸Ń@yZWâ8͈M2;ˢͱÄ���tx�^��=ƦS:̶ƭ

*2Z��@yZN͈Mͽ£ň��tx�^��=5ʁ͈͊+&M2ƍͽæ

Dâ8@yZW͉$2;Ȏ̶ƭAˢͱÄ�0@˺˞ä9J3̪á*8�<�

Z��=̪á*ͽĺ̻ɘ@ͭ��txWɐƏ,S&::*ͽ0T¸Ń@̶ƭ

Aâ8˿̶ƭ:*2;1 ˺˞Aͽ
 ˢͱÄ�â8@��txWđRʥ�Sͽ

� 16@̶ƭW˞�ͽ� ˺˞͉ō�Q 10ì�ʧ̰,Sͽ@�-T�WN5
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8ʥ«:*2;,G8@̶ƭ*2Z��:˺˞=˨*2Ǟ͊W˵ͅ*2;ʼ

ƏĹȶAǩï@8̶ƭ£Ȏ̶ƭ�7¸�9�S˺˞�5˺˞̨ʫ,S&::

*2;ʼƏĹȶ=̱*2ˢͱÄ�Qͣ=̬žƸá́ͧ=ʂ˞*2; 

 

3ͅͻ̬žƸáǊŠɎ̠̒́ͧ@˴  r

� ̬žƸá́ͧAͽǊŠɎ̠̒AWɘ�8˞52;ȆȶɦǊŠɎ̠̒́ͧ=

�$S1˺˞WöĄ:ƍĄ=ì$ͽ8Z��£46@Z��Wˎɚ=̶ƭ,

SJ9W˺˞öĄ:*ͽ0@ǞɃ�Q2Ǟ͊@̬žǞ͊WƷX3ƍͽ˺˞ƍ

ĄW͉ō*ͽȓR@46@ĺ̻��txWđQ.2ͺFig. 6Aͻ;̬žǞ͊£

AǊŠɎ̠̒�˩�<�Âʸ=ʸ�T2���f�kä9ƌȊ(.2;1 ̶

ƭ@ðǔͽȎ̶ƭ�PD˿̶ƭ@ŕʺAȆȶɦǊŠɎ̠̒́ͧ:ĝ+9�5

2;ŖͱʿA,G8@̶ƭ*2Z��:öĄ�PDƍĄ@̫˞=˨*2Ǟ͊

W˵ͅ*2;1˺˞=�$S˺˞ƍĄAͽ
 ˢͱÄ�â8@ĺ̻��txW

đRʥ�Sͽ� ˺˞ƍĄ@K9 16 @̶ƭW˞�ͽ� ˺˞ƍĄ@͉ō�Q

10ì�ʧ̰,Sͽ@�-T�WN58ʥ«:*2;̓ ƏĹȶAǩï@4̶ƭ

£Ȏ̶ƭ3¸�9�S˺˞�5˺˞̨ʫ,S&::*2;ʼƏĹȶ=̱*2

ˢͱÄ�Qͣ=ͽR˺˞:F˺˞@˴ʳ=ʂ˞*2; 

 

4ͅͻR˺˞:F˺˞@˴  r

� ·Ǩ́ͧ9AͽǊŠɎ̠̒Έ9öĄ4Z��Wˎɚ̶ƭ*2ƍͽ̬žǞ͊

ʧ̰ƍͽǊŠɎ̠̒Ή=8ȆȶɦǊŠɎ̠̒́ͧW˞52;ǊŠɎ̠̒Ή=

Aͭɨ=1ʚ@ĺ̻��tx�ʸ�8�Rͽ0@â8WüɑP"ɐƏ,S&

:�˨Ț(T2;̬žǞ͊£Aƨ��R�tdl@£92Ǟ̰͊'(.2;

ƨ��R�tdl=Aͷ˕:ɤ˕@2ʄͪ��Rͽ�ǖ@�tdl=áTQ

T2Ǟ=Aʫ�8̬žƸá́ͧ@˺˞ƍĄ��Rͅ R˺˞ͻͽµǖ@�tdl
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=áTQT2Ǟ=A˺˞ƍĄW˞V-ͽ0@·VR=·Ǩ́ͧ�˞VT2ͅ F

˺˞ͻ;É�Bͽ�SˢͱÄ=��8ɤ˕@ƨ��R�tdlA̬žƸá́ͧ

@˺˞ƍĄ��S&:Wɼ,R-cue:<RͽŞ*8ͷ˕@ƨ��R�tdl

A̬žƍ=·Ǩ́ͧ�˞VTS&:Wɼ,F-cueWƟĤ*2ͺFig. 6Bͻ;;

4Q@˕@�tdl�R-cue:<S�Aͽɤ�PDͷ@ˢͱÄǏ�Ĵʒ=<

SP�̺Ƣ*2¸Ńͽ̬žƸá́ͧ@ʼƏĹȶWȵ2*2ˢͱÄ�Qͣ=ȝ

ŕ*8�52;·Ǩ́ͧ9AF-cueWƿɼ*2̬žǬ͊ʥ«ƍͽƨ��R�

tdl@ʸ�T8�SǊŠɎ̠̒A@̹ť�QͽǊŠɎ̠̒B@̹ťJ9�

tdlWƨ9ƴ58̮X3;F˺˞:R˺˞AͽF˺˞�Q͉ō*1ǘ� 

= 5˺˞-6ʷR̝*˞�ͽʐ 1Ĭ@F˺˞ 1ͅǘɩͻ�Q 11ǘɩ=��

��˺˞W˞52ͺFig. 7Aͻ; 

 

5ͅͻ����˺  ˞

� ����˺˞9AR˺˞ĝȅͽǊŠɎ̠̒Έ9öĄ4ǯ@Z��Wˎɚ̶

ƭ(.ͽ̬žƍAȓR46@ĺ̻��txW:Q.S˺˞ƍĄW˞52�ͽ

̬žǞ͊£=AF-cue:*8ƿɼ*8�2ƨ��R�tdlä92Ǟ̰͊'

(.2ͺFig. 7Bͻ;˵ͅA˺˞ƍĄ@ˎɚ̶ƭ=�$Sͽ̶ƭ*2Z��:

˺˞ʥ«J9@Ǟ͊W:52;����˺˞9A·Ǩ́ͧW˞52F˺˞:

@ǓˈW9 S͎Rʪó,S2Mͽƨ��R�tdlWƴ58ʞ17mͺǊŠ

Ɏ̠̒A�QǊŠɎ̠̒BJ9@͖̐ͻȏ�8�QǊŠɎ̠̒A=ˢͱÄ

WáTͽ,#=˺˞ƍĄW͉ō*2; 
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��;F!�IF-cue���K��"'9:?������$#"'@�
0J@�4L%

in#Room#A#

3#

in#Room#A#

1#
8#

7#

5#
6#

2#

4#

1#
8#

7#

5#
6#

2

4#

3#

����# ����#	��
��

2�
#

F1cue#

R1cue#

in#Room#A#

in#Room#A#

1#
8#

7#

5#
6#

2#

4#

3#
1#

8#

7#

5#
6#

2#

4#

3#

Standard#RAM#task#in#
Room#B#

����# ����#	��
��

2�
# 1#
8#

7#

5#
6#

2

4#

3#

in#Room#A#

3#

in#Room#A#

1#
8#

7#

5#
6#

2#

4#

1#
8#

7#

5#
6#

2

4#

3#

����# ����#	��
��

2�
#

F1cue#

R1cue#

in#Room#A#

in#Room#A#

1#
8#

7#

5#
6#

2#

4#

3#
1#

8#

7#

5#
6#

2#

4#

3#

Standard#RAM#task#in#
Room#B#

����# ����#	��
��

2�
# 1#
8#

7#

5#
6#

2

4#

3#

A�

B�



 56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Preliminary 
   training�

Standard 
RAM task�

Delay-
interposed 
RAM task�

F1� R1� F2� R2� F3� R3 F4� R4� F5� R5� Probe�

����! ��
�!����#�

2��!

in!Room!A!

F*cue!
3!

1!
8!

7!

5!
6!

2

4!

3!

in!Room!A!

1!
8!

7!

5!
6!

2!

4!

A�

B�

Fig.!"#����%6AEF@��1�74/2><=CFDGAH0AEF
@��2��
GBHJF���1�5	:F1*5IR���1�5	:R1*50�*J
AEF@��/3I'2� �10-.F*cue/$-,!B?;>/���
�:�(),15%%96+I��A/2��
�&�98,J!

F*cue!
+!

�����

R*cue!
+!

��
�!



 57 

ʨ� Ƿ 

 
1;Ȇȶɦ�PD̬žƸáǊŠɎ̠̒́ͧ@˴  r

� ȆȶɦǊŠɎ̠̒́ͧ@˴ʳ=�$Sͽ̓ ƏĹȶ=̱,SJ9@˺˞Ǐͅ ʼ

ƏĹȶ@5˺˞WĠLͻAͽŴĴ10.7˺˞ͺSD 2.2˺˞ͻ9�52;̬ž

ƸáǊŠɎ̠̒́ͧ@˴ʳ=�$SͽʼƏĹȶ=̱,SJ9@˺˞ǏͺʼƏ

Ĺȶ@5˺˞WĠLͻAͽŴĴ9.6˺˞ͺSD 3.5˺˞ͻ9�52; 

 

2;R˺˞:F˺˞@˴  r

� R˺˞@ 5˺˞âÄ=�$Sʮ˿̶ƭǏ� 10¸�9�52 2ĀAͽR˺

˞9@˵ƤÏƴ�Ăì9A<�:ðǔ*ͽw�q�Q͏Ń*2;P58¸͍

@ʨǷ@˯ǵAͽ18Ā@ˢͱÄWɘ�8˞52; 

� R˺˞ʐ1~5ĬͺR1-5ͻ@˺˞ƍĄ=�$Sͽ˿̶ƭǏ@ƾʂWFig. 8A

=ͽǩï@4̶ƭ£@Ȏ̶ƭǏ@ƾʂWFig. 8B=ɼ*2;˿̶ƭǏͽȎ̶

ƭǏ:N=˺˞W̦*8ƥʵAHIȈB�9�Rͽ͒ ǘ9F˺˞�Ƹá(T

S&:=PSȯ¨@ƈ͡O˺˞�̾?QTS&:=PSƥʵ@łÿAKQT

<�52;ŞƘ@�S1˨ĭ@ìǎìǵ@ʨǷͽ˿̶ƭǏͽȎ̶ƭǏ:N=

˺˞@¥üǷAKQT<�52; 

� J2ͽF˺˞ʐ1~5ĬͺF1-5ͻ=�$S·Ǩ́ͧ9@ͽǩï@8̶ƭ£@

Ȏ̶ƭǏ@ƾʂWFig. 8C=ɼ*2;F1=�$SȎ̶ƭǏ�µ:ȗ̘*8ţ

<"ͽF2 =��8N F3 ¸͍:ȗ̘*8OOţ<�ÚĞ�KQTS�ͽF3

¸͍AHIâ8@ˢͱÄ�ǩï@8̶ƭ97Ȏ̶ƭ�ĕˇ9�52;ŞƘ@

�S1˨ĭ@ìǎìǵ@ʨǷͽ˺ ˞@¥üǷ�KQT�F(4,68)=29.4, p<.001�ͽ

ń̾ȗ̘@ʨǷͽF1A¸͍@Ĭ=ȗGǪƟ=Ã"ͅ p< .01ͻͽF2N¸͍@Ĭ

=ȗG8Ã�ÚĞ=�52 pͅ< .1ͻ; 
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3;����˺  ˞

1ͅͻR˺˞ʐ5ĬͺR5ͻ:����˺˞=�$Sƥʵ@ȗ  ̘

� ˺˞ƍĄ=��8ͽɪö@ R5 :ȗ̘*����˺˞9@˿̶ƭǏ�ń"

ͺFig. 9Aͻͽǩï@4̶ƭ£@Ȏ̶ƭǏ�ţ<�52ͺFig. 9Bͻ;ŞƘ@�

S t ȀŕW˞52:&UͽR5 :ȗ̘*����˺˞9@˿̶ƭǏ�ń"

�t(17)=3.12, p<.01�ͽȎ̶ƭǏ�ţ<�52�t(17)=2.12, p<.05�; 

 

2ͅͻ����˺˞=�$S˿̶ƭ@ʄ  ͪ

� ����˺˞=�$S˺˞ƍĄ@˿̶ƭAͽ˺˞öĄ9á52Z��F@

̪á=PS˿RͺType 1ͻ�ͽ˺˞ƍĄ@£9̶ƭ*2Z��F@æ̪á

ͺType 2ͻO˺˞öĄ=á52Z��=2ź¸�̪á,S˿RͺType 3ͻP

RNń�52ͺFig. 10ͻ;1˨ĭ@ìǎìǵ@ʨǷͽ˿̶ƭ@Type@¥üǷ

��R�F(2,51)=20.2, p<.001�ͽń̾ȗ̘@ʨǷͽType 1@˿̶ƭ�Type 2, 

Type� 3:ȗG8ǪƟ=ń�52 pͅ<.001ͻ; 

 

3ͅͻ����˺˞=�$Sƥʵ:s��l���@ȗ  ̘

� ˺˞ƍĄ=�$Sǩï@4̶ƭ£@Ȏ̶ƭǏ@s��l���Aͽ˺˞ö

Ą=â8ɟ<SZ��=̪á*ͽ�6˺˞ƍĄ=��8â8@Z��=Ĵʒ

=̪á,S&:Wǲº:*2: ͽȎ̶ƭɑA 41͹ͺȎ̶ƭǏA 1.7ͽȢ΀

čɇͻ9�S;1 Ȇǯ@΋ȀŕWɘ�ͽ&@Õ:����˺˞=�$SȎ̶

ƭǏWȗ̘*2:&Uͽ����˺˞9@Ȏ̶ƭǏAs��l���PRN

ǪƟ=ͳ�52�t(17)=10.6, p<.001�;J2ͽ�˵@ǲº=û�ͽ˺˞ƍĄ

W̫˞,S2M=ȆȶɦǊŠɎ̠̒́ͧ@ǖɞWɘ�2:,S:ͽȎ̶ƭɑ

A 50͹ͺȎ̶ƭǏA 2ͻ:<S;1Ȇǯ@ tȀŕWɘ�8ͽ&@Õ:���

�˺˞=�$SȎ̶ƭǏWȗ̘*2ʨǷͽ����˺˞9@Ȏ̶ƭǏAs�
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�l���PRǪƟ=ͳ�52�t(17)=9.09, p<.001�; 
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ʾ� Ŝ 

 
� ǯʍAͽǊŠɎ̠̒9@̬žƸá́ͧWɘ�8ͽ�tx=�$SƵɼƛƗ

ĉ@ƥʌWɸ�MS&:Wɩɦ:*2;ǯŖͱ=��8ͽ����˺˞=�

$S˺˞ƍĄ@ƥʵWͽ0@öǘ=˞52 R˺˞ʐ 5ĬͺR5ͻ@˺˞ƍĄ

@ƥʵ:ȗ̘*2:&Uͽ����˺˞A R5 =ȗGͽ˿̶ƭǏ�ǪƟ=ń

"ͺFig. 9AͻͽȎ̶ƭǏAǪƟ=ţ<�52ͺFig. 9Bͻ;&@ʨǷ�Qͽǯ

Ŗͱ=�$Sƨʫ =PRͽ�tx@ǊŠɎ̠̒˞ý=�$SƵɼƛƗĉ@

őı�ɼħ(T2; 

� ǯŖͱ9Aͽ˺˞öĄ@ƝĺWˬ�SP�Ƶɼ,SR-cue�ƿɼ(TSR

˺˞:ͽ˺ ˞öĄ@Ɲĺ�Ɩ˨9<�&:Wɼ,F-cue�ƿɼ(TSF˺˞

W͒ǘ9Ě5˺˞ʷR̝*2;F˺˞ʐ1ĬAͽ·Ǩ́ͧWïM8šá*2

2MȎ̶ƭɑ�Ã�52�ͽʐ2Ĭ=Aƥʵ�Ņ "Ğ�*ͽʐ3Ĭ9â8

@ˢͱÄ�·Ǩ́ͧWʼƏ*2ͺFig. 8Cͻ;J2ͽR˺˞A0TJ9˴ʳ(

T8�2̬žƸáǊŠɎ̠̒́ͧ:ɟ<Rͽ͒ ǘ9F˺˞�Ƹá(T2=N

��VQ-ͽ́ ͧƥʵ=łÿAKQT<�52ͅ Fig. 8A, Bͻ;&@&:�Qͽ

����˺˞W˞�ö=ͽ�txAR˺˞�S�AF˺˞9˞�G ˞ýW

0T1TĂì=ʼƏ*8�2:˱�P�; 

� ǯŖͱ@ƨʫ 9AͽR˺˞:F˺˞WĚ5Ĭ˞52ƍͽ����˺˞W

ŖǗ*2;ǯŖͱ:ĝȅ=ǊŠɎ̠̒=�$S̬žƸá́ͧWɘ�ͽR˺˞

:F˺˞WĚ40Ĭ˞52ȥə 1ͅ989ͻ@ƨʫ :ȗ̘,S:ͽR˺˞:F

˺˞@˴ʳĬǏ�AS�=ţ<�52=N��VQ-ͽ����˺˞=�$

Śͧƥʵ@Ã��˼MQT2;&@̲�=6�8ͽȥə 1ͅ989ͻ@ɵʆ9

A˶ŕ*2˴ʳĬǏ�ń"ͽF ˺˞=��8N˺˞öĄ@ƝĺWÏƴ*8�

22Mͽ����˺˞9@ƥʵÃ��Ȁë9 <�52ĕˇƛ�ʾ�QTS
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ͺ����˺˞@Ȏ̶ƭɑN90͹¸�9�52ͻ;Ǧ=ͽȥə 1ͅ989ͻ@Ŗ

ͱ9A̬žǞ͊� 30ʁ9�Rͽǯɵʆ9ɘ�2 2Ǟ͊:ȗGS:AS�=

ɴ�52&:�ƈ͡*8�S@�N*T<�;&@ɴ�̬žǞ͊@2Mͽȥ

əͅ 1989ͻ@Ŗͱ9ÁͧâÄ�řǛ=<RͽƎ58F˺˞9N˺˞öĄ@

ƝĺWÏƴ*8�2&:�ʾ�QTͽʨǷͽ����˺˞9@ƥʵÃ��˼

MQT<�52:��ĕˇƛN�S; 

� ƵɼƛƗĉ@ƥʌ=AͣĞƛųȱ�Ɩ˨9�Sͽ:��ʾ���S;

Roberts et al.ͅ 1984ͻAͽͣ Ğƛųȱ�̍ ="�Ļ͟9A�|�h��˞

VT-ͽƎ58ƵɼƛƗĉAɗ+<�:̟G8�S;ǊŠɎ̠̒@̬žƸá

́ͧ9Aͽ1ǘ1˺˞˞52Ļěͽ24Ǟ͊@̬žWƸá,S&:9Ȏ̶ƭɑ

�s��l���J9Ã�,S&:�ɳQT8�SͺBeatty & Shavalia, 

1980ͻ;ǯŖͱ9A 1ǘ 1˺˞@KŖǗ*8�S2Mͽ˺˞͊=ͣĞƛųȱ

Aɗ+="�:ʾ�QTS;¸�@&:�Qͽţ<":N�tx@ǊŠɎ̠

̒=�$S̬žƸá́ͧ9AͽͣĞƛųȱAƵɼƛƗĉ�ɗ+S2M@Ɩ˨

ǲº9A<�:ʾ�QTS; 

� F-cue �ƿɼ(T2͢ɩ@0@ƍ@Ɲĺêɔ=6�8ͽF-cue :ʨD6�

2͢ɩA˵Ƥ�QĈŻ=AȬČ(T<�:ʾ�QT8�SͺMuther, 1965; 

Epstein, 1969; Block, 1971ͻ;ǯɵʆ=��8ͽ̬žƸá́ͧ@˺˞ƍĄW

ýɌ���r�=̶ƭďƘ*2Ļě@s��l���:����˺˞9@Ȏ

̶ƭǏWȗ̘,S:ͽ����˺˞9@ƥʵ�ǪƟ=ͳ�52;Ǝ58ͽ�

txA˺˞öĄ9Ə2ƝĺWȬČ*8*J52:˱�PRͽƝĺAÅQ�@

Ƈ9Ïƴ(T8�S@�N*T<��ͽvlxǞ=A0TWòɘ*="�Ɏ

ơ=<58�Sĕˇƛ�ͳ�:ʾ�QTS;  

� ǯʍ@Ŗͱ=P58ͽ�tx@ǊŠɎ̠̒˞ý=�$SƵɼƛƗĉ@őı

�ɼħ(T2�ͽ&TAɮ=�tx@ˇýɦ<˵Ƥêɔ@ʨǷWɼ*8�S
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@9�U��;Ŗͱ29Aͽˇýɦ<˵Ƥêɔ¸Ń@˨ĭ�����˺˞=

�$Ś̫ͧ˞WŌ%<�P�ƨʫ WūŇ*2; 

� J-ʐ1=ͽF-cueƿɼƍ=·Ǩ́ͧW˞52&:9�S;0T=P58ͽ

F-cue �̬žƍ=́ͧ�<�&:Oĺ̻�ƏQT<�&:W¬Ǭ(.Sƨ�

�R:<Rͽ˺˞ƍĄ@́ͧ=Ş,SȢƟOýȊ7$@Ã��̍ ͽ̫́ͧ

˞WŌ%S:��ĕˇƛWƺ͏*2; 

� ʐ2=ͽƨ��R:*8ɘ�2ôȽˎÄ=PSƈ͡Wƺ͏,S2MͽR-cue

:F-cue=ɤ�tdl:ͷ�tdlWĝǏ-6ùRƆ8ͽ`]�q�}��

lW:Rͽcue :*8ƿɼ(T2ôȽ=PSƈ͡WŢ("*P�:˺K2;

ƨ��R=ɘ�2ƌȊɘ�tdlˎÄ=˺˞ƍĄ9@̫́ͧ˞WŌ%SP�

<üǷ��52Ļěͽ����˺˞=�$Sƥʵ@Ã�WƱ"�Q9�S; 

� ʐ3=ͽ����˺˞=��8ǊŠɎ̠̒A=8˺˞ƍĄW˞�V$9�

S�ͽF-cue �ƿɼ(TS&:9ͽ�txA·Ǩ́ͧ:*8@ȆȶɦǊŠɎ

̠̒́ͧW˞��:*2ʨǷͽƥʵ�Ã�*2:��ĕˇƛ��S;���

�˺˞@˺˞ƍĄ=��8ͽȓR46@ĺ̻WđŚͧ9�S=N��VQ

-ͽȆȶɦǊŠɎ̠̒́ͧ:ĝ+ǖɞWN58́ͧW̫˞*2: @s��

l���AͽȎ̶ƭɑ50͹ͺȎ̶ƭǏA2ͻ9�S;*�*ͽ����˺˞

9@Ŗ͓@ƥʵA77͹9�Rͽ50͹PRǪƟ=ͳ�Ȏ̶ƭɑWɼ*2;&T

PRͽ�txA����˺˞=��8ͽȆȶɦǊŠɎ̠̒́ͧ@ǖɞW0@

JJƻɘ*8́ͧW̫˞*2@9A<�&:�ƾŜ(TS; 

� ¸�WJ:MS:ͽ����˺˞9@ƥʵWÃ�(.Sˇýɦ<˵Ƥêɔ

¸Ń@ĕˇƛ@�4ͽ
 ȢƟOýȊ7$@Ã�@ƈ͡ͽ� ƨ��R:*8

ɘ�2ôȽˎÄ=PSƈ͡ͽ� ˺˞ƍĄ@̫́ͧ˞=ɘ�Sǖɞ@ƈ͡ͽ=

6�8AͽǯŖͱ@ʨǷẀǚ,S2M@˨ĭ:*8A�Ăì9�S:ʾ�

QTS;ȓSĕˇƛ:*8ͽF ˺˞:����˺˞=�$SǓˈ@̲�=P
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Sƈ͡�ƶ%QTS;����˺˞=�$S˺˞ƍĄ@˿̶ƭWìǵ*2:

&Uͽ˺˞öĄ9á52Z��F@̪á=PS˿R�ͽ˺˞ƍĄ@£9̶ƭ

*2Z��F@æ̪áO˺˞öĄ=á52Z��=2ź¸�̪á,S&:=

PS˿RPRNǚQ�=ń�52ͺFig. 10ͻ;&TPRͽ�tx�����

˺˞=�$SǓˈ@łÿ=PR˺˞ƍĄ=OSG ˞ý�V�Q<"<52

@9A<"ͽ˺˞öĄ9@ƝĺWĂì=Ȧɘ9 <"<58�2�ͽ�S�

AƝĺ�Ăì=Ïƴ(T8�<�52ĕˇƛ�ƾŜ(TS;̡ûŖͱ9AǓ

ˈ@łÿ=PS˓ÿȲţ@ƈ͡=6�8Ǧ<SȀ˳W˞52; 
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ʐ΁ʗ ˺˞ƍĄ@˞ý=ĎI,Ǔˈłÿ@ƈ͡ 

�Ŗͱ΁@̡ûŖͱ� 

 

ɩ� ɦ 
 

� Ŗͱ29�tx@ǊŠɎ̠̒˞ý=�$SƵɼƛƗĉ@őı�ɼħ(T2;

*�*ͽŖͱ2@ʨǷ�ˇýɦ<˵Ƥêɔ=PRɗ+2ƥʵ@Ã�9�S:

��&:Wɼ,2M=Aͽ����˺˞@ƥʵWÃ�(.SƵɼƛƗĉ¸Ń

@˨ĭ�ƺ͏(T<$TB<Q<�; 

� Ŗͱ29AͽF˺˞=��8NR˺˞ĝȅ�Çȁ˵ƤWɘ�SȆȶɦǊŠ

Ɏ̠̒́ͧW·Ǩ́ͧ:*8ɘƟ*2;J2ͽ˺˞ƍĄ=ɐƏ9 Sĺ̻@

ǏWR˺˞ͽF˺˞:N=ĝǏ:*2;&T=PRF-cueƿɼƍŃͧF@

ȢƟ�ʬƴ9 ͽ˺ ˞ƍĄ=Ş,SýȊ7$Nĝʃź=˞�2:ʾ�QTS; 

� ȓS˨ĭ:*8ͽF ˺˞:����˺˞@Ǔˈ@̲�=PSƈ͡=6�8

Ȁ˳,SƖ˨��S;&&9Ĩͧ:<SǓˈ@łÿ=PSƈ͡:Aͽ�tx

�����˺˞=��8NF-cueƿɼ=PRǊŠɎ̠̒B9@́ͧ��S&

:W¬Ǭ*22Mͽ&@¬Ǭ=ď*8ʈɆͽǊŠɎ̠̒A9@˺˞ƍĄW˞

V<$TB�$<�Ɏȟ�=ʸ�T2&:=PRɗ+2ȯ¨@ƈ͡Wɼ*8

�S;&@̡ûŖͱ9AR-cueWƿɼ*2ƍͽ�źǊŠɎ̠̒B=áTͽʫ

�8ǊŠɎ̠̒A=8˺˞ƍĄW˞�:��ʹͺConfusionʹͻW˶$ͽµ

ÑÄ@R˺˞=�$Sƥʵ:ȗ̘,S;ConfusionʹA̬žǞ͊£R-cueW

ƿɼ(TS�ͽN*����˺˞=�$S˺˞ƍĄ@ƥʵ@Ã��ȯ¨@ƈ

͡9�S:,TBͽǊŠɎ̠̒B=áTS:��ǇÇͺǓˈ@łÿͻWû�

S&:9ͽʫ�8˞VTSǊŠɎ̠̒A9@ƥʵ�Ã�,S@9A<��:

ʾ�QTS;̤ =ͽN*Confusionʹ:µÑÄ@R˺˞=�$Sƥʵ=ŭ�
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<$TBͽ�tx@ǊŠɎ̠̒=�$S̬žƸá́ͧ9AǓˈ@łÿ���

��˺˞@̫˞=ųȱ*<�&:�ʾ�QTͽŖͱ29@ʨǷ� cue=PS

ˇýɦ<˵Ƥêɔ=PRɗ+2ĕˇƛWPRƅ"ǈƴ9 S:˱�S; 
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ǖ Ƞ 
1; s ͱÄ 

� ˢͱÄ=A 8 ̩͸@ Wistar-Imamichi ʝ͔�tx 7 ĀWɘ�ͽ0TW

Confusionʹ:*2;ȗ̘Ş̆:*8ͽŖͱ29ƏQT2w�q nͅ=18ͻW

Èɘ*ͽNormal ʹ:*2;Ŗͱ͉ōǞ@ Confusion ʹ@Ä̾AŴĴ 259g

ͺSD 13.8gͻ9�52;ͬ˄ǲºͽŖͱǲºAŖͱ2:ĝȅ9�52; 

 

2;ˣ  y

� Ŗͱ2:ĝ+ǊŠɎ̠̒A�PDB:ƨ��Rf�kWÈɘ*2; 

 

3;ƨʫ  

� ¬Ø˴ʳͽȆȶɦǊŠɎ̠̒́ͧ˴ʳͽ̬žƸáǊŠɎ̠̒́ͧ˴ʳJ9

AͽŖͱ2:ĝȅ@ƨʫ =8˞52; 

� R˺˞ͽF˺˞@˴ʳNͽŖͱ2:ĝȅF˺˞�Q͉ō*ͽF˺˞W5Ĭͽ

R˺˞W4Ĭ͒ǘ9²°=˞52;ʫ"R˺˞ʐ5Ĭɩ=ͽConfusionʹA

R-cueWƿɼ*2̬žǞ͊ʥ«ƍͽǊŠɎ̠̒B@��tx�^��ä=15

ʁ͈͊+&MQTͽ0@ƍͽǊŠɎ̠̒A=�$S˺˞ƍĄW˞�&:�˨

Ț(T2ͺFig. 11A, Bͻ;Ŗͱ2:ĝȅͽƍĄ@ˎɚ̶ƭ=�$S̶ƭďƘ

Ǐ:˺˞͉ō�Qʥ«J9@Ǟ͊W˵ͅ*2; 
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ʨ Ƿ 
 

1;Ȇȶɦ�PD̬žƸáǊŠɎ̠̒́ͧ@˴  r

� Confusion ʹ@ȆȶɦǊŠɎ̠̒́ͧ@˴ʳ=�$SͽʼƏĹȶ=̱,S

J9@˺˞ǏͺʼƏĹȶ@5˺˞WĠLͻAͽŴĴ10.3˺˞ͺSD 1.7˺˞ͻ

9�52;J2ͽ̬žƸáǊŠɎ̠̒́ͧ@˴ʳ=�$SͽʼƏĹȶ=̱,

SJ9@˺˞ǏͺʼƏĹȶ@5˺˞WĠLͻAͽŴĴ13.4˺˞ͺSD 2.2˺

˞ͻ9�52;¡˴ʳ:N=ͽŞƘ@<� tȀŕ@ʨǷͽʼƏJ9@˺˞Ǐ

=Normalʹ:@ŭAKQT<�52; 

 

2;R˺˞:F˺˞@˴  r

� R ˺˞@ 5 ˺˞âÄ=�$Sʮ˿̶ƭǏ� 10 ǭȵ9�52ͽConfusion

ʹ7ĀͽNormalʹ18Ā@w�qWɘ�8˯ǵW˞52; 

� Normalʹ:Confusionʹ@R1-5=�$Sͽ˺˞ƍĄ9@˿̶ƭǏ@ƾ

ʂWFig. 12A=ͽǩï@4̶ƭ£@Ȏ̶ƭǏ@ƾʂWFig. 12B=ɼ*2;

˿̶ƭǏͽȎ̶ƭǏ:N=˺˞W̦*8ƥʵAHIȈB�9�RͽNormal

ʹ: Confusion ʹ9@ƥʵ=ŭAKQT<�52;˺˞ͺR1-5ͻ:ʹ

ͺNormal�ConfusionͻW˨ĭ:*2 2 ˨ĭ@ìǎìǵ@ʨǷͽ˿̶ƭǏͽ

Ȏ̶ƭǏ�-T=6�8N˺˞:ʹ@¥üǷ�PD¡ʿ@²°ÇɘAKQT

<�52; 

� J2ͽNormalʹ:Confusionʹ@F1-5=�$Sͽ·Ǩ́ͧ9@ǩï@8

̶ƭ£@Ȏ̶ƭǏ@ƾʂWFig. 12C=ɼ*2;¡ʹ:N=ͽF1=�$SȎ

̶ƭǏ�µ:ȗ̘*8ţ<��ͽF2¸͍Aǩï@ 8̶ƭ9 7Ȏ̶ƭ�ĕˇ

9�52;˺˞ͺF1-5ͻ:ʹͺNormal�ConfusionͻW˨ĭ:*22˨ĭ@

ìǎìǵ@ʨǷͽ˺˞@¥üǷ�F(4,92)=42.3, p<.001�@K�KQT2; 
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3;R˺˞ʐ5Ĭɩ=�$Sƥ  ɻ

� Normalʹ:Confusionʹ0T1T@R59@˺˞ƍĄ=�$S˿̶ƭǏ

@ȗ̘WFig. 13A=ͽǩï@4̶ƭ£@Ȏ̶ƭǏ@ȗ̘WFig. 13B=ɼ*

2; ˿̶ƭǏͽȎ̶ƭǏ:N=Normalʹ:Confusionʹ@R5=H:X;

ŭA<�52;ŞƘ@<� tȀŕW˞52:&Uͽ˿̶ƭǏͽȎ̶ƭǏ:N

=ǪƟŭAKQT<�52;  
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ʾ� Ŝ 
 

� ̡ûŖͱ9AͽF ˺˞:����˺˞=�$SǓˈ@̲��ͽ����˺

˞9@ƥʵ@Ã�WƁ ̍&*8�Sĕˇƛ=6�8Ȁ˳*2; 

� ˇýɦ<˵Ƥêɔ¸Ń=Nͽ����˺˞=�$S˺˞ƍĄ@ƥʵWÃ�

(.S˨ĭ��"6�ƶ%QT2;F ˺˞@˺˞ƍĄ=�$ŚͧOĺ̻@

ǪɄͽcue :*8ɘ�2ôȽ@ɍƛͽ����˺˞@˺˞ƍĄ=��8Èɘ

*2ǖɞ@ƈ͡<;=6�8AͽŖͱ2=8ͽ�-T@˨ĭNʨǷWŬĘ,

SH;@ƈ͡WĎI(<�&:�ɼ(T2;ȓS˨ĭ:*8ͽ F˺˞:��

��˺˞=�$SǓˈ@̲���52;&TAͽâ 5Ĭ@ F˺˞=��8ͽ

F-cue ƿɼƍA·Ǩ́ͧ��S&:WŒʼ*2�tx�ͽ����˺˞9A

F-cue�ƿɼ(T2=N͋VQ-ͽ¬Ǭ*8�2̹ť:ɟ<Sɕľ=��8ͽ

˺˞ƍĄW˞V<$TB<Q<�Ɏȟ�=ʸ�T2&:�Qɗ+Sȯ¨�ͽ

˺˞ƍĄ@ƥʵWÃ�(.2:��ĕˇƛ9�S; 

� ǯŖͱ9AͽR˺˞ʐ5Ĭɩͅ R5ͻ=�$SͽǊŠɎ̠̒A9@˺˞ƍĄ

ɪö=�źǊŠɎ̠̒B@��tx�^��=Ǌʸ*ͽ0@ɪƍ=ǊŠɎ̠

̒ A 9ȓR 4 6@ĺ̻WđQ.S:��ƨʫ W˞52;Normal ʹͽ

Confusionʹ:N=̬žǞ͊£AR-cue�ƿɼ(T8�S�ͽN*Ǔˈ@̲

�=PSȯ¨�˺˞ƍĄ@ƥʵWÃ�(.SüǷWƴ6:,TBͽƿɼ(T

2 cue@Ɲĺ=͋VQ-ͽvlxö=¬Ǭ*8�2̹ť:Aɟ<Sɕľ=ʸ

�TS&:9ͽ˺˞ƍĄ@ƥʵ�Ã�,SA-9�RͽNormal ʹ=ȗGͽ

Confusion ʹ@Ȏ̶ƭɑ�Ã"<S&:�¬ƞ(T2;*�*ͽ2 6@ʹ@

ƥʵ=ŭAKQT<�52ͺFig. 13A, Bͻ;&TPRͽ����˺˞=��

8ͽ¬Ǭ*8�2ɕľ:A̲�ĻƧ9˺˞ƍĄ�ōJ52&:=PSȯ¨Aͽ

˺˞ƍĄ=�$Sƥʵ=Aƈ͡*<�52:ƾŜ(TS; 
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ʐ 3ʍ@ʮěɦʾŜ 
 

� ǯʍ9AͽǊŠɎ̠̒9@̬žƸá́ͧWɘ�ͽ�tx=2Ǟ͊@̬žǞ

͊£R-cue�S�AF-cue@;4Q��6Wƿɼ*ͽR-cue�ƿɼ(T2:

 =A˺˞ƍĄ=��8ȓR46@ĺ̻WđŚͧͅ R˺˞ͻͽF-cueƿɼƍ

A·Ǩ́ͧW˞V.2ͺF˺˞ͻ;&TW͒ǘ9Ě5ĬʷR̝*2ƍͽF-cue

ƿɼƍ=·Ǩ́ͧ9A<"ͽȓR46@ĺ̻WđQ.Śͧͅ ����˺˞ͻ

W˞�:ͽ˺˞ƍĄ9@ƥʵ� R ˺˞9@ƥʵ=ȗGǪƟ=Ã�*8�2;

&@ʨǷ�Qͽ�tx@ǊŠɎ̠̒˞ý=�$S�ƵɼƛƗĉ�:��ɒ̆

�˭Ŝ(T2:ʾ�S;*�*<�QͽƵɼƛƗĉ¸Ń=N����˺˞@

˺˞ƍĄ=�$SƥʵWÃ�(.S˨ĭ��"6�ʾ�QT2;
 ȢƟOý

Ȋ7$@Ã�@ƈ͡ͽ� ƨ��R:*8ɘ�2ôȽˎÄ=PSƈ͡ͽ� ˺

˞ƍĄ@̫́ͧ˞=ɘ�Sǖɞ@ƈ͡ͽ
 F˺˞:����˺˞=�$SǓ

ˈ@̲�=PSƈ͡ͽ@46@ĕˇƛ9�S;&TQ=͋*8AͽŖͱ2�

PD̡ûŖͱW̦*ͽ�-T@˨ĭN˺˞ƍĄ@ƥʵWŬĘ,SP�<ƈ͡

A �<�&:�ɼ(T2; 

� J2ͽǯƨʫ AF˺˞=��8·Ǩ́ͧͺȆȶɦǊŠɎ̠̒́ͧͻW˞

��·Ǩ́ͧƨʫ �Wɘ�2;&TAͽŖͱ1OGrantͅ 1982ͻ@P�=

ĺ̻@ɐƏ:̌̒F@̌˞@KW˞V.·Ǩ́ͧ:*2Ŗͱ:Aɟ<RͽR

˺˞O����˺˞@˺˞ƍĄ:ĝ+"ͽÇȁ˵ƤWɘ�2́ͧW·Ǩ́ͧ

:*8ɘ�2;&TPRͽRoper & Zentall 1ͅ993ͻ�ƵǄ*2ǓˈͪÁƛ

AǯŖͱ@ǖ�ͳ�:˱�ͽǯŖͱ=P58ͽ�tx=�$SƵɼƛƗĉ@

PRɸ�<˸ƲWƿɼ,S&:�9 2@9A<��:ʾ�S; 
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ƵɼƛƗĉ@ˊą̹̈͋Â@Ƽʢ 

 

ɩ� ɦ 

 
� ƵɼƛƗĉ@˅ǡ=�Sˇýɦ<˵Ƥêɔ:͋VSˊ̹Â:*8ͽöͥö

̿:Ȫͮ�ĺĢ(T8�S;�x9AȊˇɦǼɹȘã͵ɜÜͅ fMRIͻ<;W

ɘ�2ɵʆ�˞VT8�RͽR-cue @ƿɼ=PR̬žǞ͊£@öͥö̿=�

$SɾʧȦý�ͳJSͺReber et al., 2002ͻͽ�S�AͽF-cue@ƿɼ=P5

8ͽöͥö̿:Ȫͮ=�$SɾʧȦý@Ã��KQTSͅ Wylie et al., 2008ͻ

<;@ĺĢ��S;|x9A͘ȘɗɔŒɦ<Ȁ˳�˞VT8�RͽH©ͪ@

öͥö̿:˯÷Œɦ�ȊˇɦͪÁƛWƴ6nidopallium caudolateraleͅ NCLͻ

=��8ͽ̬žǬ͊£=Ȧý*8�S{����@ń"�R-cueƿɼǞ@K

Ȧý�ʫ�8�2ͺRose et al., 2005ͻ;ǯɵʆ9A&TQ@Þ˞ɵʆW̓J

�ͽŖͱ29ɸʌ(T2ǊŠɎ̠̒=�$S�tx@ƵɼƛƗĉƨʫ Wɘ

�8ͽƨ��RƿɼǞͺ̬žǞ͊ͻ@öͥö̿ͺ¥=mPFCͻ:Ȫͮ9@ɾ

ʧȦýW˭Ŝ*2; 

� ˭Ŝ=AͽǩïǬ̷½ŏ c-fos�Qg�y(TS c-Fosq�~d̊WɾʧȦ

ý@��`�:*8ɘ�2;c-Fos AɾʧȦýÊőɦ=�̰ƛ@ɣɒWġ,

Sq�~d̊9�Rͽ£Ǹɾʧʝ@ȊˇɦȦƛ̹Â@˯÷Œɦ�t��e=

ͦɘ(T8�S;˞ý=PSɾʧȦý: c-Fos ɣɒ@��d=Aͽ90�120

ì@q\��e��Sͅ Curran & Morgan, 1995; Colombo et al., 2003ͻ;ǯ

ɵʆ9A&@q\��eWòɘ*ͽ̬žǊŠɎ̠̒́ͧ@˺˞ƍĄ@ƥʵW

Ə2�9ͽǞ͊W̳Rͽƨ��RƿɼǞ@ɾʧȦýWĕ˫ÿ*P�:˺K2; 
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ǖ� Ƞ 
1;ˢͱÄ 

� Ŗͱ 29����˺˞W˞52 18Ā@ˢͱÄWF-cueʹ:*ͽ����

˺˞@˺˞ƍĄʥ« 20ìƍ=ȾȧİŕW˞52;ʪóʹAͽR˺˞ʐ 5Ĭ

ͺR5ͻ@˺˞ƍĄʥ« 20 ìƍ=ȾȧİŕW˞52 16 Ā@ˢͱÄW R-cue

ʹ:*8ɘƟ*2ͺFig. 14A, Bͻ;˺˞ʥ«ƍ�QȾȧİŕ@ǇÇ=áSJ

9Aͽ���f�k=8ƌȊ*8�2; 

 

2.� ʦʶȆǯÇƥ 

� ˢͱÄ=ˑȒ̀@��x}��q��Wƫ *ͽƕˍPR0.02M@��̼

ʲ˟ɗɔͫĽșͅ phosphate buffered saline: PBSͻͽʫ�8İŕȭͅ 4%~�

���Z�w�y:0.2%�d��̼ȯěȭͻWȾȧ(.2;0@ƍͽ́ WǄ

ë*ͽâˊW36@��td=íRì$ͽ0TQWİŕȭ=2Ǟ͊ȫȻ(.

ƍİŕWǗ*2;ƍİŕƍͽ30%ld��lȸȭ9�ǟld��lʸǀW˞

52;ld��lʸǀƍͽ0T1T@��tdWO.C.T.g�~]�y9þķ

*ͽéʨ��tdWÇƥ;0@ƍͽd�\_lqtxͺLiecaͻ=PRĊ(

30 �m @öͨǔéʨíɊWÇƥ*2;íɊAPaxinos & Watson 1ͅ986ͻ

@�txˊZx�l=Ĺ7 ��e��Q@͖̐� ͼ2.7 mmöƍWäÖö

ͥö̿ͽ�3.6 mm@öƍW˅ÖȪͮ@˭Ŝ@2M̨ʫíɊ=*2ͅ Fig. 14A, 

Bͻ; 

 

3;àɡʦʶÿŒ 

� ĊM@íɊWǺ˕,S2Mȩ̭ȠWɘ�2;˜íƍͽíɊW 0.1M@��

̼ʲ˟ȭ pͅhosphate bufferΆPBͻ92źȤȨ*2;0.1% triton-XWĠX

30.1M PB=Ƭ]hcc-Fos��d��z�ƬÄͅ 1:5000; Santa Cruz, CAͻ
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: 1%Ȏű]j˝ȰZ����Wȯě(.ͽ4 �@ɕľ�=��8 4ǘ͊ď

Ƙ(.2;Ȍ=ͽ0.1M PBS=83źȤȨƍͽ0.1M PBS=81000Òů̽

*2�_s�Ȇ̄�cƬ]hc IgGͅ Vector, CAͻ9�ǟďƘ(.2;0.1M 

PBS=8 3źȤȨƍͽ0.1M PBS=Z�k���_s�-��_bjr�o

˧ěÄWû�2ȸȭ=8ͽŗȳ9 90ì͊ďƘ(.2;0.1M PBS=8 1ź

ȤȨ*ͽʫ�8 50 mM x�lʲ˟ȭ9 2 źȤȨW˞52ƍͽ0.01% 

3,3’-diaminobenzidine (Dojin, Japan), 0.5% ɷ̼{tf�Z��{]�ͽ

0.005% ̰̼ÿșʡWĠL50 mMx�lĽ̼ʲ˟ȭ pͅH 7.6ͻ9ɣ˕(.

2;50 mM x�lĽ̼ʲ˟ȭ=áTɣ˕Wʥ«(.2ƍͽĝʲ˟ȭ=8 1

źȤȨW˞52;0@ƍíɊAo�s�g�v[�eWǗ*2l�\ye�

l=̉R6$ͽªɉƍͽˉșͽşá*2; 

 

4;c-Fosq�~d̊ɣɒʣˆǏ@ʕëǖȠ 

� ˢͱÄ':=ͽäÖöͥö̿ͺmedial prefrontal cortex: mPFCͻ@äͽ

ŰɎĬ cͅingulate gyrus: Cgͻͽö̚ʴɧ̊ pͅrelimbic cortex: PLͻͽ�̚ʴ

ɧ̊ iͅnfralimbic cortex: ILͻWĠL3Ƕ@̨ʫíɊͽ�PD˅ÖȪͮCA3

ͤĸ�ȐɎĬͅ dentate gyrus: DGͻWĠL3Ƕ@̨ʫíɊ@ c-Fos͐ƛʣˆ

ǏWě˲*2N@WͽƆ˻̹Â@ c-Fosq�~d̊ɣɒʣˆǏ:*ʪ˲W˞

52;wkq�`��Wǂ̙*2ßŒͩƓ͆ͺOlympus BX50ͻ=8�˵5

`Ƨ@͋ƕͤĸ rͅegion of interest: ROIͻ@ɜÜWǆRͽImage J vͅ1.43, 

National Institutes of Health, USAͻWɘ�8ʣˆǏW`]�x*2;ROI

AͽÞ˞ɵʆ=Ĺ7�8˶ŕ*2ͺColombo et al, 2003; Smith et al, 2007ͻ

ͺFig. 15ͻ;J2ͽ͋͞ƕͤĸ:*8ͽȪͮW˭Ŝ*2íɊ@�ȌÄƛƠˬ

̿ͅ primary somatosensory cortex: S1ͻ9@ c-Fos͐ƛʣˆǏW`]�x*

2; 
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ʨ� Ƿ 
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1;Ȇȶɦ�PD̬žƸáǊŠɎ̠̒́ͧ@˴  r

� R-cue ʹ@ȆȶɦǊŠɎ̠̒́ͧ@˴ʳ=�$SͽʼƏĹȶ=̱,SJ9

@˺˞ǏͺʼƏĹȶ@5˺˞WĠLͻAͽŴĴ11.1˺˞ͺSD 3.1˺˞ͻ9

�52;̬žƸáǊŠɎ̠̒́ͧ@˴ʳ=�$SͽʼƏĹȶ=̱,SJ9@

˺˞ǏͺʼƏĹȶ@5˺˞WĠLͻAͽŴĴ8.9˺˞ͺSD 2.5˺˞ͻ9�5

2;ŞƘ@<� tȀŕ@ʨǷͽʼƏJ9@˺˞Ǐ=F-cueʹ:@ŭAKQT

<�52; 

 

2;R˺˞:F˺˞@˴  r

� R˺˞ʐ1~5 Ĭͅ R1-5ͻ@˺˞ƍĄ=�$Sͽ˿ ̶ƭǏ@ƾʂWFig. 16A

=ͽǩï@ 4̶ƭ£@Ȏ̶ƭǏ@ƾʂWFig. 16B=ɼ*2;˺˞ͺR1-5ͻ

:ʹͺF-cue�R-cueͻW˨ĭ:*22˨ĭ@ìǎìǵ@ʨǷͽ˿̶ƭǏͽȎ

̶ƭǏ�-T=6�8N˺˞:ʹ@¥üǷ�PD²°ÇɘAKQT<�52; 

� J2ͽF˺˞ʐ1~5ĬͺF1-5ͻ=�$S·Ǩ́ͧ9@ͽǩï@8̶ƭ£@

Ȏ̶ƭǏ@ƾʂWFig. 16C=ɼ*2;¡ʹ:N=ͽF1=�$SȎ̶ƭǏ�

µ:ȗ̘*8ţ<��ͽF2¸͍Aǩï@8̶ƭ97Ȏ̶ƭ�ĕˇ9�52;

˺˞ͺF1-5ͻ:ʹͺF-cue�R-cueͻW˨ĭ:*2 2˨ĭ@ìǎìǵ@ʨǷͽ

˺˞@¥üǷ�F(4,128) = 38.5, p < .001�@K�KQT2;ń̾ȗ̘@ʨǷͽ

F1A¸͍@Ĭ=ȗGǪƟ=Ȏ̶ƭǏ�Ã�52 pͅ < .01ͻ;   

�  
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3;����˺  ˞

� F-cueʹAͽŖͱ2@ˢͱÄ9�RͽR5:ȗ̘*8����˺˞9@˿̶

ƭǏ@Ŀû�PDȎ̶ƭǏ@Ȳţ�,9=ɸ˼(T8�SͺŖͱ2@ʨǷč

ɇͻ;R-cueʹ:F-cueʹ@R5=�$S˺˞ƍĄ@ƥʵ=ŭA<�52ͅ Fig. 

17ͻ; 

  

4;͋ƕˊͤĸ=�$S c-Fosq�~d̊͐ƛʣˆǏ@ȗ  ̘

� ͋ƕˊͤĸ:*2ŰɎĬͺCgͻͽö̚ʴɧ̊ͺPLͻͽ�̚ʴɧ̊ IͅLͻ�

PDȪͮCA3=��8ͽR-cueʹ:ȗ̘*F-cueʹ@ c-Fos͐ƛʣˆǏ�ţ

<�52ͺFig. 18ͻ;ĚROI=��8ŞƘ@<� tȀŕW˞52:&UͽCg 

�t(32) = 2.03, p < .05�ͽPL�t(32) = 2.67, p < .05�ͽIL�t(32) = 2.49, p < .05�ͽ

CA3�t(32) = 2.21, p < .05�:<Rͽ F-cueʹ9A c-Fos͐ƛʣˆǏ�R-cue

ʹ=ȗGǪƟ=ţ<�52;�ǖͽȪͮȐɎĬͺDGͻ9A 2 ʹ͊=ŭA<

"ͽJ2ͽ͋͞ƕˊͤĸ:*2�ȌÄƛƠˬ̿ͺS1ͻ=��8N2ʹ͊=ŭ

AKQT<�52;Fig.19A-D= c-FosàɡǺ˕ɜÜ@·ˠÉWɼ,;c-Fos

q�~d̊ɣɒʣˆǏW`]�x*2ƍͽd�j�}\_�txWɘ�8{

tl�Ǻ˕W˞52:&UͽCA3=�$S c-Fos͐ƛʣˆA0@90͹¸��

̈́Äʣˆ9�52;  
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Fig.%19&
$
!(10�%-()2c)Fos������.�
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ʾ� Ŝ 

 
� ƵɼƛƗĉ@̨͋ˊͤĸ@Ô˥:*8ͽȪͮ:öͥö̿�ƶ%QT8�S;

ǯʍ9Aͽc-Fos q�~d̊@ɣɒWàɡʦʶÿŒɦ=˯ǵ*ͽ0T1T@

ˊ̹Â�ƵɼƛƗĉ@ɗ̍=͋V58�S�;��WȀ˳*2;c-Fos q�

~d̊Aͽ˭ŜŞ̆@˞ý�̍ 8�Q 90~120ìƍ=Ɔ˻̹Â9@ɣɒ�

��d=<S;&@q\��eWòɘ*8ͽ̬žƸáǊŠɎ̠̒́ͧ@˺˞

ƍĄ@ƥʵWƏ2�9ͽƨ��RƿɼǞ@ɾʧȦý@ĕ˫ÿW˞52;ʨǷͽ

̬žǞ͊£=R-cue�ƿɼ(T8�2ˢͱÄ:ȗ̘*ͽF-cue�ƿɼ(T8

�2ˢͱÄ9Aöͥö̿ͺmPFCΆCg, PL, ILͻ:Ȫͮ CA3 ͤĸ=��8

c-Fos ͐ƛʣˆǏ�ţ<�52;ǯʍ9Aͽ̬žƸáǊŠɎ̠̒́ͧ@KW

˞52�txWʪóʹ:*8ɘ�8�<�2MͽŖ͓AF-cueƿɼ9ţ<�

52@9A<"ͽR-cueƿɼ=PRɣɒ�Ŀû*8�2ĕˇƛNʾ�QTS;

23R-cue�ƿɼ(T8�2ˢͱÄ:F-cue�ƿɼ(T8�2ˢͱÄ�ɟ<

SɾʧȦýWġ*2ˊ̹ÂAͽƨ��R=Ĺ7"˵Ƥêɔ=͋Í*8�Sĕ

ˇƛ�ͳ�:˱�S; 

� ³Ĭ@ŖͱAR-cue:F-cue@˴ʳ=ʂ˞,SJ9=ͽĂì<́ͧʼƏ�

ƥ(TͽF˺˞�Ƹá(T8�QNR˺˞@ƥʵAłVQ<�;(Q=ͽǯ

Ŗͱ9ɘ�2́ͧAͣĞƛųȱ�ɗ+="�́ͧ9�S2MͽŖͱ19Ȁ˳

*2P�<˵Ƥř̀@æ̺ì�˞VTS:Aʾ�="�;6JRͽR-cue �

ƿɼ(T8�S͓@ˊȦýA̬žƸáǊŠɎ̠̒́ͧ=�$S̬žǞ͊£@

ˊȦý=ʒ*"ͽR˺˞ɍǪ@ˊȦý:˱�PRN˺˞öĄ9Ə2Ɲĺ@Ï

ƴOȀʢȊˇ=͋VSˊȦý9�52@9A<��:ƾŜ(TS;�x@ɵ

ʆ9AͽR-cue @ƿɼ=PR̬žǬ͊£=öͥö̿@ɾʧȦý�ͳJS&:
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�ĺĢ(T�RͺReber et al., 2002ͻͽ|x9NNCLͺ	öͥö̿ͻ=��

8̬žǬ͊£=Ȧý*8�S{����@ŅĄ�R-cueƿɼǞ@KȦý*8

�2:��ĺĢ��Sͅ Rose et al., 2005ͻ;³Ĭ@ŖͱʨǷWͽąʟ=R-cue

ʹ=�$SɾʧȦý�F-cueʹPRNͳ�52:˱�Bͽ&TQ@ʨǷWǈ

ƴ,SN@9�S:˱�S;*�*ͽƵɼƛƗĉ�26@ɟ<SǍɼ=Ĺ7

"̶ƭɦ<˵Ƥêɔ@ʨǷɗ+8�S@3:,TBͽR˺˞:F˺˞@˴ʳ

¸͍=łÿ��52:ʾ�QTSˊȦý=ɅɃWƆ88ʾ�SG �N*T

<�;,<V4ͽ³Ĭ@ŖͱʨǷAF-cue@ƿɼ=PRĚˊ̹Â@ɾʧȦý

�ƪó(T8�2ĕˇƛ��S:ʾ�Sǖ�̴í<@�N*T<�;�x@

ɵʆ=ͽF-cue @ƿɼ=P58öͥö̿:Ȫͮ=�$S{����Ȧý@Ã

��KQTS:�52ĺĢN�Rͅ Wylie et al., 2008ͻͽ&TA˩ǖWł�2

ǯɵʆ@ʨǷ:�ˑ,S:˱�S; 

� ǯŖͱ9Aͽ˞ý@ɗ̍: c-Fosq�~d̊ɣɒ@͊@q\��eWòɘ

*8ͽ̬žƸáǊŠɎ̠̒́ͧ@˺˞ƍĄ@ƥʵWƏ2�9ͽƨ��Rƿɼ

Ǟ@ɾʧȦý@ĕ˫ÿW˞52;ʨǷͽF-cueʹ9AƵɼƛƗĉ�ɸ˼(Tͽ

c-Fos q�~d̊@ɣɒ�ɼ,Ɔ˻̹Â9@ɾʧȦý�ͽƨ��R=Ĺ7"

˵Ƥêɔ=͋VSɾʧȦý3:˯̽*2;*�*ͽ�x@Ŗͱ9AǦ<Sì

ǵW˞�&:�ń�;0TAǍɼ̦R@˵Ƥêɔ�˞VT2˺˞:˞VT<

�52˺˞Wì$ͽ0@4ǲºͅ TBR-RememberͽTBR-ForgetͽTBF-Forgetͽ

TBF-RememberͻWìǵ,S&:9�S;ǯŖͱ=��8NͽF-cueWƿɼ

*2=N��VQ-˺˞ƍĄ@̫́ͧ˞ˇú=Ã��KQT<�52ˢͱÄ

�ǏĀ�2;3�ͽ�x@Ŗͱĝȅͽąʟ=4ʹ=ì$S&:A�ĕˇ9�

52;</<QBͽF-cue ʹA R5 9@ƥʵ:ȗ̘,S&:9Ǎɼ:˞ý@

Ȏğ9@ʹì$�ĕˇ3�ͽR-cue ʹ9Aȗ̘Ş̆�<"˞ý@ȎğW6$

S&:�9 <�;¸��QͽǯŖͱ9ƏQT2ʨǷAͽɟ<SǍɼ=PS
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öͥö̿:Ȫͮ=�$SɾʧȦý@̲�Wìǵ,SJ99ʥ«:*2; 

ʐ΄ʍ 

Ɨĉƨ��Rƿɼq\��e@üǷ 

 

ɩ� ɦ 

 
� Ŗͱ1O29˭Ŝ(T2ƵɼƛƗĉ�ͽF-cueƿɼƍ@˺˞ƍĄ=�$S

ȢƟOýȊ7$@Ã�ͽ˓ÿȲţ<;@˵Ƥêɔ¸Ń@˨ĭ=P58ɗ+S

ĕˇƛAğŕ(Tͽ����˺˞=�$S˺˞ƍĄ@̫́ͧ˞ˇúÃ�Aͽ

ƨ��R=Ĺ7 ˇýɦ<˵Ƥêɔ�˞VT8�S&:Wɼħ*8�S;Ŗ

ͱ1�PD2@����˺˞=�$SȎďƘɑAs��l���=ȗ*8Ǫ

Ɵ=ͳ�&:�QͽF-cue ƿɼ=P58˺˞öĄ9Ə2˵Ƥ�Ŕâ=ȬČ(

T2V$9A<�&:�À�ͽ&TA�xOýɌ=�$S&TJ9@˩˯:

�ˑ*8�S;ń"@Þ˞ɵʆ=��8ͽƨ��R=Ĺ7"ˇýɦ<˵Ƥê

ɔͺƵɼƛƗĉ@�`{m�ͻAͽ̶ƭɦ�|�h�:̶ƭɦ<ȀʢͺȀʢ

ƪóͻ@¯6@ɔ̃=PR̀ǚ�˞VT8 2;̶ƭɦ<�|�h�:Aͽ

F-cue �ƿɼ(T2Ɲĺ@�|�h��ƪó(Tͽ�ǖͽR-cue �ƿɼ(T

2Ɲĺ@�|�h�WʅȂɦ=˞58�S:,Sɔ̃9�S;̶ƭɦ<Ȁʢ

:AͽF-cue �ƿɼ(T2ƝĺAȀʢǞ=ƪóWĒ$ͽ�ǖͽR-cue �ƿɼ

(T2Ɲĺ=A̶ƭɦ<Ƽʢ�˞VTS:,Sɔ̃9�S;  

� ýɌŖͱ9Aͽ̬žǞ͊@;@q\��e9ƨ��RƿɼW˞��=P5

8ͽƨ��R�ͽÞ˞*8ƿɼ(T2͢ɩ@̶ƭɦ<�|�h�W˽š*8

�S@�ͽ�S�AȀʢƨ��R:*8Û�8�S@�WȀ˳,S&:�ĕ

ˇ9�S:ʾ�QTS;Grantͅ 1981ͻ@|x@ɵʆ9Aͽ̬ ž@ƍǬ=F-cue

Wƿɼ*2: :ȗGͽïǬ=ƿɼ*2: @ƥʵ�Ɯ$TBͽ�|�h�
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�ƪó(T22M=0@ƍ@ƥʵÃ�WƱ�2:ʾ�QTͽ̤=̬žƍǬ=

F-cue Wƿɼ*2: @ƥʵ�Ɯ$TBͽƨ��R=PSȀʢƪó@üǷ�

ƅ�:ʾ�2;Ŗͱ@ʨǷͽ̬žöǬ=F-cueWƿɼ*2Ǟ=ͽƵɼƛƗĉ

ɒ̆�ͩ˚=KQT8�RͽF-cue =A˩ǯôȽ@ʬƴ�|�h�W£ǔ,

SüǷ��S:ʾŜ(T8�S; 

� ǯʍ@Ŗͱ9AŖͱ2:ĝ+ˣʸ�PDƨʫ Wɘ�S�ͽR˺˞:F˺

˞@˴ʳ�Qͽƨ��RWƿɼ,Sq\��eWǇÇ*8�S;Ŗͱ39A

ˢͱÄWͽ̬ ž͉ōɪƍ�Q60 ì͊@K cueWƿɼ,Sʹͅ First-half : FH

ʹͻ:̬ž͉ō60ìƍ�Q cueWƿɼ,Sʹͅ Second-half : SHʹͻ=ì$ͽ

Ě�@ƵɼƛƗĉ@ƥʌWȗ̘,S&:9ͽ�tx@ǊŠɎ̠̒˞ý=�$

SƵɼƛƗĉ@�`{m�=̞S&:Wɩɦ:*2; 

� ʫ"Ŗͱ49Aͽ2Ǟ͊@̬žǞ͊W30ì-646@��_y=ì$ͽ0

T1T@��_y9ƨ��RƿɼW˞�ͽ̬ž͉ōɪƍ�Qͣ=1Qʹͽ2Q

ʹͽ3Qʹͽ4Qʹ:*ͽĚ�@q\��e=�$SƵɼƛƗĉ@ƥʌWȗ̘

*2;J2ͽ30ì͊@ƨ��Rƿɼ� cue:*8@üǷWƴ6�;��=6

�8NěV.8Ȁ˳*2;  
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ʐ΀ʗ� 60ì͊@ƨ��Rƿɼ=PSüǷ�Ŗͱ΂� 

 

ǖ� Ƞ 

 
1;ˢͱÄ 

� 8̩͸@Wistar-Imamichiʝ͔�tx28ĀWɘ�2;s ͱÄ@�415Ā

W̬ž͉ōɪƍ�Q60ì͊@K cueWƿɼ,SʹͺFirst-half : FHʹͻ:

*ͽȓR@13ĀW̬ž͉ō60ìƍ�Q cueWƿɼ,Sʹͅ Second-half : SH

ʹͻ:*2;Ŗͱ͉ōǞ@Ä̾AŴĴ228.5gͅ SD 14.5gͻ9�52;Ä̾W

ˎɚǃͫǞ@ʞ90͹=<SP�ͫͭó͎W˞52;ͭ Aȕǘ@˴ʳƍ=��

�f�kä9 �ͽșAˎɚǃđ:*2; 

  

2;ˣ  y

� Ŗͱ2:ĝ+ǊŠɎ̠̒A�PDB:ͽƨ��R�tdlͺͷ�PDɤͻ

WÈɘ*2;û�8ͽƨ��Rƿɼ¸Ń@̬žǞ͊W̰',ƌȊf�kWɘ

Ɵ*2ͅ Photo 3Aͻ;ƌȊf�kAͽ��lstd˦@̥ǚf�k9ͅ Ų22cmͽ

Ŋ˞ 34cmͽͳ( 14cmͻͽ�˛Áŧ˦@ʭ9�52;f�kä=Aͽb

�q_��ǒ�T8�Rͽ;4Q@ƨ��R�tdl:N˫ˬɦ�˰ˬɦ=

ɟ<SN@9�52;�tdlä@Ȭˏ�ȬȖ@2MͽÈɘƍͽʛŤWōǮ

*ͽů̽*2ĽʡʝȬȖø=ȫ*2͕Ů9ȜTWƳ đRͽ70͹Z�g��

WĪ͛*2; 

 

3;ƨʫ  

� ¬Ø˴ʳ�Q̬žƸáǊŠɎ̠̒́ͧJ9@ƨʫ AͽŖͱ2:ĝȅ9�



 94 

52;  

1ͅͻR˺˞:F˺˞@˴ʳͺFig. 20ͻ 

� ̬žƸáǊŠɎ̠̒́ͧ=��8ʼƏĹȶWȵ2*2ˢͱÄ�Qͣ=R˺

˞:F˺˞@˴ʳ=ʂ˞*2;ͷ:ɤ@;4Q@˕@�tdl�R-cue:<

S�Aͽɤ�PDͷ@ˢͱÄǏ�Ĵʒ=<SP�̺Ƣ*2¸Ńͽ̬žƸá́

ͧ@ʼƏĹȶWȵ2*2ˢͱÄ�Qͣ=ȝŕ*8�52;ǯŖͱ9AͽR˺

˞:F˺˞@˴ʳ¸͍ͽ̬ žƸáǊŠɎ̠̒́ͧ=�$S2Ǟ͊@̬žǞ͊

WöĄ:ƍĄ0T1T 60 ì-6=ì$ͽ;4Q��ǖ9ƨ��Rƿɼ�˞

VT2;̬žǞ͊öĄ=ƨ��RƿɼW˞52ˢͱÄW FH ʹ:*, ̬žǞ

͊ƍĄAƌȊf�k=8̰'(.2;Ş*8ͽ̬žǞ͊öĄ=ƌȊf�k9

̰'(.2ƍͽ̬ žǞ͊ƍĄ=ƨ��RƿɼW˞52ˢͱÄWSHʹ:*2; 

R-cue :*2ƨ��R�tdl�ƿɼ(T2: =Aͽ̬žƸáǊŠɎ̠̒

́ͧ@˺˞ƍĄ�˞VTͅ R˺˞ͻͽ�ǖF-cue�ƿɼ(T2Ǟ=AͽǊŠɎ

̠̒B=�$SȆȶɦǊŠɎ̠̒́ͧͺ·Ǩ́ͧͻ�˞VT2ͺF˺˞ͻ;F

˺˞:R˺˞AͽF˺˞�Q͉ō*5˺˞-6²°=˞�ͽʐ1Ĭ@F˺˞

1ͅǘɩͻ�Q11ǘɩ=����˺˞W˞52; 

 

2ͅͻ����˺  ˞

� ����˺˞9AR˺˞ĝȅͽǊŠɎ̠̒Έ=8˺˞öĄW˞�ͽ̬ žǞ

͊AöĄ�S�AƍĄ�-T� 60ì͊W F-cue:*2ƨ��R�tdlä

9̰'(.2=N��VQ-ͽ̬žƍAȓR46@ĺ̻��txW:Q.S

˺˞ƍĄW˞52; 
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ʨ� Ƿ 

 
1;Ȇȶɦ�PD̬žƸáǊŠɎ̠̒́ͧ@˴  r

� ȆȶɦǊŠɎ̠̒́ͧ@˴ʳ=�$Sͽ̓ ƏĹȶ=̱,SJ9@˺˞Ǐͅ ʼ

ƏĹȶ@5˺˞WĠLͻAͽFHʹ�ŴĴ10.8˺˞ͺSD 2.2˺˞ͻͽSHʹ

�ŴĴ11.5˺˞ͺSD 2.0˺˞ͻ9�52;̬žƸáǊŠɎ̠̒́ͧ@˴ʳ

=�$SͽʼƏĹȶ=̱,SJ9@˺˞ǏͺʼƏĹȶ@5˺˞WĠLͻAͽ

FHʹ�ŴĴ9.2˺˞ͺSD 3.9˺˞ͻͽSHʹ�ŴĴ8.5˺˞ͺSD 2.5˺˞ͻ

9�52;ŞƘ@<� t Ȁŕ@ʨǷͽ;4Q@˴ʳNʼƏJ9@˺˞Ǐ=ʹ

͊9ŭAKQT<�52; 

 

2;R˺˞:F˺˞@˴  r

� � R˺˞ʐ1~5 Ĭͅ R1-5ͻ@˺˞ƍĄ=�$Sͽ˿ ̶ƭǏ@ƾʂWFig. 21A

=ͽǩï@ 4̶ƭ£@Ȏ̶ƭǏ@ƾʂWFig. 21B=ɼ*2;˺˞ͺR1-5ͻ

:ʹͺFH�SHͻW˨ĭ:*22˨ĭ@ìǎìǵ@ʨǷͽ˿̶ƭǏͽȎ̶ƭ

Ǐ�-T=��8N˺˞:ʹ@¥üǷ�PD²°ÇɘAKQT<�52; 

� J2ͽF˺˞ʐ1~5ĬͺF1-5ͻ=�$S·Ǩ́ͧ9@ͽǩï@8̶ƭ£@

Ȏ̶ƭǏ@ƾʂWFig. 21C=ɼ*2;¡ʹ:N=ͽF1=�$SȎ̶ƭǏ�

µ:ȗ̘*8ţ<��ͽF2¸͍AH:X;@ˢͱÄ=��8ǩï@8̶ƭ9

7Ȏ̶ƭ�ĕˇ9�52;˺˞ͺF1-5ͻ:ʹͺFH�SHͻW˨ĭ:*22˨

ĭ@ìǎìǵ@ʨǷͽ˺˞@¥üǷ�F(4,104) = 42.6, p < .001�@K�KQ

T2;ń̾ȗ̘@ʨǷͽF1A¸͍@Ĭ=ȗGǪƟ=Ȏ̶ƭǏ�Ã�52 pͅ 

< .01ͻ; 
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3;����˺  ˞

� FHʹͽSHʹ:N=ͽöǘ@R5:ȗ̘*����˺˞=�$Sʮ˿̶ƭ

Ǐ�ń"ͺFig. 22Aͻͽ˺˞ͺR5�Probeͻ:ʹͺFH�SHͻW˨ĭ:*22

˨ĭ@ìǎìǵ@ʨǷͽ˺ ˞@¥üǷ�F(1,26) = 16.3, p < .001�@K�KQ

T2;J2ͽ¡ʹ:N=R5:ȗ̘*����˺˞9Aͽǩï@ 4̶ƭ£@

Ȏ̶ƭǏ�ţ<�52ͺFig. 22Bͻ;˺˞ͺR5�Probeͻ:ʹͺFH�SHͻW

˨ĭ:*22˨ĭ@ìǎìǵ@ʨǷͽ˺ ˞@¥üǷ�F(1,26) = 12.4, p < .005�

@K�KQT2; 
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ʾ� Ŝ 

�  

� Ŗͱ39Aͽ̬ ž͉ōɪƍ�Q60 ì͊@K cueWƿɼ,Sʹͅ First-half : 

FHʹͻ:̬ž͉ō60ìƍ�Q cueWƿɼ,Sʹͅ Second-half : SHʹͻ=

ì$ͽĚ�@ƵɼƛƗĉ@ƥʌWȗ̘,S&:9ͽ�tx@ǊŠɎ̠̒˞ý

=�$SƵɼƛƗĉ@�`{m�=̞S&:Wɩɦ:*2;Grant 1ͅ981ͻ

Aͽ̬ž@ƍǬ=F-cueWƿɼ*2: :ȗGͽïǬ=ƿɼ*2: @ƥʵ

�Ɯ$TBͽ�|�h��ƪó(T22M=0@ƍ@ƥʵÃ�WƱ�2:ʾ

�QTͽ̤=̬žƍǬ=F-cueWƿɼ*2: @ƥʵ�Ɯ$TBͽƨ��R

=PS̶ƭɦ<Ȁʢ�ƵɼƛƗĉ@�`{m�9�Sĕˇƛ�ͳ�:ʾ�2;

ʨǷͽ|x@ƵɼƛƗĉ@�`{m�:*8̶ƭɦ�|�h��ǈƴ(T2; 

� ǯŖͱ@ʨǷͽFHʹ:SHʹ@;4Q=��8NƵɼƛƗĉ�ɸ˼9 ͽ

ʹ͊@ŭA<�52;&@ɔɚ:*8ͽ2 6@ɟ<S˵ƤêɔWì$S=A

60ì͊:��ƨ��RƿɼǞ͊�͇,!2ĕˇƛ��S;&@ĕˇƛ=6�

8AͽŖͱ49(Q=ɴ�ƨ��RƿɼW˞�Ȁ˳,S; 

� FH ʹ=��8ƵɼƛƗĉ�ɸ˼(T2:��&:Aͽ�txAƨ��R

ƿɼƍ,#=ͽƨ��R=Ĺ7�2˵ƤêɔW˞�&:�ɼħ(TS;�ǖͽ

SHʹ=8ƵɼƛƗĉ�KQT2:��ʨǷAͽÅPRN˒ĤȮ�;SHʹA

̬žöĄ=Å@ƨ��RNƿɼ*8�<�52&:�Qͽţ<":N̬žö

Ą@͊AÞ=Ə2ƝĺWÏƴ*8�<$TB<Q<�;0*8ͽ60ì͊Ïƴ

*8�2ƝĺWƨ��Rƿɼ=Ĺ7 êɔ9 S&:WʨǷAɼ*8�S;

N*ͽ̶ƭɦ�|�h��&@́ͧ=�$SƵɼƛƗĉ@�`{m�:*8

ȝŕɦ<˵Ƥêɔ9�S:*2<QBͽSH ʹ=�$SƵɼƛƗĉAKQT

<�A-9�S;(Q=ͽRoberts et al.ͅ 1984ͻAͽͣĞƛųȱ�Û"P�
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<Ɏȟ=��8@K�|�h�A˞VTS:*8�S;Ŗͱ29N̟G2�ͽ

1ǘ 1˺˞9̬žƸáǊŠɎ̠̒́ͧW˞52ǞAͽ˺˞͊=ͣĞƛųȱ@

ƈ͡AH:X;<�:ʾ�QTͽǯŖͱ9ɘ�2́ͧ@̫˞=A�|�h�

:��˵ƤêɔˎÄ�˞VT8�<�ĕˇƛ��S;¸�@̃ɔ�Qͽ�t

x@̬žƸáǊŠɎ̠̒́ͧ=�$SƵɼƛƗĉ@�`{m�:*8ͽʑʿ

A̶ƭɦ<ȀʢWǈƴ,S;J2ͽ̶ƭɦ<Ȁʢ:ĝȅ@ʾ�ǖ9�S�q

e¶$ tͅaggingͻ�:��˱˙Wɘ�8ͽɒ̆Wæźǐɔ,S; 

� ̬žǬ͊£ͽ�txAƨ��R=Ĺ7 ˺˞öĄ9Ə2Ɲĺ=Remember

� Forget@qeW6$S tͅaggingͻ;˺˞ƍĄ@ȀʢǞͽForget:qe7

$QT2ƝĺAɴǬ˵Ƥ�QƁ ë*="�Ɏơ=<58�S2MͽʨǷ:

*8̫́ͧ˞ˇú�Ã�,S&:�¹̀:*8ʾ�QT2; 

� ʫ"Ŗͱ 49Aͽƨ��RƿɼǞ͊W 30ì:ɴ"*ͽ(Q=ƨ��Rƿ

ɼq\��eW46=ì$S&:9ͽ̶ƭɦȀʢ�ƵɼƛƗĉ@�`{m�

:*8̴*8�S@�Ŗͱɦ=ɼ,&:W˺K2; 

�   
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ʐ΁ʗ� 30ì͊@ƨ��Rƿɼ=PSüǷ�Ŗͱ΃� 

 

ǖ� Ƞ 

 
1;ˢͱÄ 

� 8̩͸@Wistar-Imamichiʝ͔�tx 25ĀWɘ�2;Ŗͱ͉ōǞ@Ä̾

AŴĴ276.9gͺSD 21.4gͻ9�52;Ä̾WˎɚǃͫǞ@ʞ90͹=<SP

�ͫͭó͎W˞52;ͭAȕǘ@˴ʳƍ=���f�kä9 �ͽșAˎɚ

ǃđ:*2;ˢͱÄA12Ǟ͊Ϳ12Ǟ͊@ǚǢh\d�ͺǚǬ8Ǟ~20Ǟͻ

�9ͽ1Ā-6Ññf�k9ͬ˄*2;R˺˞:F˺˞@˴ʳ¸͍ͽ̬ž͉

ō�Q30ì͊͒9ƨ��RƿɼǬ͊Wì$ͽĚʹW0T1T1Qʹͽ2Qʹͽ

3Qʹͽ4Qʹ:*2ͺFig. 23ͻ; 

 

2;ˣ  y

� Ŗͱ39ɘ�2ǊŠɎ̠̒A�͙ɂ=PRÓŁ*8*J522MͽǯŖͱ

9AǕ*�ͳǹƀ8ǖĞǊŠɎ̠̒CWšá*2;ǊŠɎ̠̒B�PDƨ�

�R�tdlͽƌȊf�kAŖͱ3:ĝ+N@WÈɘ*2; 

� ǊŠɎ̠̒ Cͅ Photo 3Bͻ� Ɂ˕Ľÿ�{��˦@8ǖĞǊŠɎ̠̒9ͽ

£ň��tx�^��ͺɪƋ 35cmͻ�PD0&�QǊŠɎ=žD2 8ǯ@

Z��ͅ ͇(60cmͽŲ12cmͻ�Q<RͽĚZ��@Þʎ=Aĺ̻��tx

WáTSͭɨͺɪƋ3cmͽȮ(1cmͻ�˶$QT8�2;8ǯ@Z��Ḁ

ǚ��bja�l˦@c�s�yZͺͳ( 22cmͻ=P58£ň��tx�

^��:āíQT8�Rͽ0T1T@yZAņ±�Qñ�=Ĝ(T2͂Rʜ

=PRͽŖͱʿ�ƨý9͉͈,S&:�9 2;Z��@ÖŀAc�s�y
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Z�Q12cm@͖̐J9Aͳ(12cmͽ0TPRÞA4cm9�52;̠̒A

Ÿ�Q 50cm@ͳ(=�Rͽ̠̒ģ̚=Aͽ>�#SKͽǰͽ�lq�ͽǞ

˲ͽƨ��R�tdl<;@̠̒Ń˫ˬƨ��RW˶ʸ*2;&TQ@˫ˬ

ƨ��R:Ŗͱʿ@˭ŜÂʸAͽŖͱǬ͊W̦*8�ŕ9�52;J2ͽǊ

ŠɎ̠̒CAͽǊŠɎ̠̒A�ʸ�T8�2̹ť:Añŗ=˶ʸ(T8�Rͽ

ǊŠɎ̠̒B@˶ʸ*8�S̹ťJ9@͖̐Aʞ2 ΊH;9�52; 

 

3;ƨʫ  

� ¬Ø˴ʳ�Q̬žƸáǊŠɎ̠̒́ͧJ9@ƨʫ AͽŖͱ2:ĝȅ9�

52;  

 

1ͅͻR˺˞:F˺˞@˴  r

� ̬žƸáǊŠɎ̠̒́ͧ=��8ʼƏĹȶWȵ2*2ˢͱÄ�Qͣ=R˺

˞:F˺˞@˴ʳ=ʂ˞*2;ͷ:ɤ@;4Q@˕@�tdl�R-cue:<

S�Aͽɤ�PDͷ@ˢͱÄǏ�Ĵʒ=<SP�̺Ƣ*2¸Ńͽ̬žƸá́

ͧ@ʼƏĹȶWȵ2*2ˢͱÄ�Qͣ=ȝŕ*8�52;ǯŖͱ9AͽR˺

˞:F˺˞@˴ʳ¸͍ͽ̬ žƸáǊŠɎ̠̒́ͧ=�$S2Ǟ͊@̬žǞ͊

@�4 30ì͊3$ƨ��Rƿɼ�˞VT2;1QʹA̬ž͉ōɪƍ�Q 30

ì͊Wƨ��R�tdlͽȓR90ì͊AƌȊf�k=8̰'*2;ĝȅ=ͽ

2QʹA30ì~60ìͽ3QʹA60ì~90ìͽ4QʹA90ì~120ì@�-T

N 30 ì͊Wƨ��R�tdlä9̰'*ͽȓR@Ǟ͊AƌȊf�k9̰'

*2;R-cue :*2ƨ��R�tdl�ƿɼ(T2: =Aͽ̬žƸáǊŠ

Ɏ̠̒́ͧ@˺˞ƍĄ�˞VTͺR˺˞ͻͽ�ǖF-cue�ƿɼ(T2Ǟ=Aͽ

ǊŠɎ̠̒B=�$SȆȶɦǊŠɎ̠̒́ͧͺ·Ǩ́ͧͻ�˞VT2ͺF˺

˞ͻ;F˺˞:R˺˞AͽF˺˞�Q͉ō* 5˺˞-6²°=˞�ͽʐ 1Ĭ
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@F˺˞ 1ͅǘɩͻ�Q11ǘɩ=����˺˞W˞52; 

2ͅͻ����˺  ˞

� ����˺˞9AR˺˞ĝȅͽǊŠɎ̠̒C=8˺˞öĄW˞�ͽ̬ žǞ

͊Aʹȕ=»Ɵ@ 30ì͊W F-cue:*2ƨ��R�tdlä9̰'(.2

=N��VQ-ͽ̬žƍAȓR46@ĺ̻��txW:Q.S˺˞ƍĄW˞

52.  
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ʨ� Ƿ 

 
� ȆȶɦǊŠɎ̠̒́ͧ@˴ʳW 30 ˺˞˞52ǞɃ9ʼƏĹȶ=̱*<�

52ˢͱÄ1ĀA0&9ŖͱW£ȍ*2;J2ͽ̬žƸáǊŠɎ̠̒́ͧ@

˴ʳW 30˺˞˞52ǞɃ9ʼƏĹȶ=̱*<�52ˢͱÄ 1ĀN0&9Ŗ

ͱW£ȍ*2;(Q=ͽR˺˞@ 5˺˞âÄ=�$Sʮ˿̶ƭǏ� 10¸�

9�52΀ĀAͽR˺˞9@˵ƤÏƴ�Ăì9A<�:ðǔ*ͽw�q�Q

͏Ń*2;P58¸͍@ʨǷ@˯ǵAͽ22Ā@ˢͱÄWɘ�8˞52;Ěʹ

@ˢͱÄǏA0T1T1Qʹ nͅ = 5ͻͽ2Qʹ nͅ = 6ͻͽ3Qʹ nͅ = 6ͻͽ4Q

ʹ nͅ = 5ͻ9�52; 

 

1;Ȇȶɦ�PD̬žƸáǊŠɎ̠̒́ͧ@˴  r

� Ěʹ@ȆȶɦǊŠɎ̠̒́ͧ@˴ʳ=�$SͽʼƏĹȶ=̱,SJ9@˺

˞ǏͺʼƏĹȶ@5˺˞WĠLͻAͽ1QΆŴĴ13.2˺˞ͺSD 2.6˺˞ͻͽ

2QΆŴĴ11.3˺˞ͅ SD 1.6˺˞ͻͽ3QΆŴĴ10.3˺˞ͅ SD 0.8˺˞ͻͽ4QΆ

ŴĴ12.0˺˞ͺSD 3.5˺˞ͻ9�52;̬žƸáǊŠɎ̠̒́ͧ@˴ʳ=

�$Sͽ̓ ƏĹȶ=̱,SJ9@˺˞Ǐͅ ʼƏĹȶ@5˺˞WĠLͻAͽ1QΆ

ŴĴ7.6˺˞ͺSD 2.1˺˞ͻͽ2QΆŴĴ9.7˺˞ͺSD 2.8˺˞ͻͽ3QΆŴĴ

11.7˺˞ͺSD 3.9˺˞ͻͽ4QΆŴĴ10.6˺˞ͺSD 3.4˺˞ͻ9�52;1

˨ĭ@ìǎìǵ@ʨǷͽ;4Q@˴ʳNʼƏJ9@˺˞Ǐ=ʹ͊9ŭAKQ

T<�52; 

 

2;R˺˞:F˺˞@˴  r

� R˺˞ʐ1~5 Ĭͅ R1-5ͻ@˺˞ƍĄ=�$Sͽ˿ ̶ƭǏ@ƾʂWFig. 24A

=ͽǩï@ 4̶ƭ£@Ȏ̶ƭǏ@ƾʂWFig. 24B=ɼ*2;˺˞ͺR1-5ͻ
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:ʹ 1ͅ-4QͻW˨ĭ:*22˨ĭ@ìǎìǵ@ʨǷͽ˿̶ƭǏͽȎ̶ƭǏ�

-T=��8Nʹ@¥üǷ@K�KQT2�F(3,18) = 3.32, p < .05�ͽ

�F(3,18) = 3.97, p < .05�;ń̾ȗ̘@ʨǷͽQ2:Q4=��8ǪƟÚĞ�

KQT2 pͅ < .10ͻ 

� J2ͽF˺˞ʐ1~5ĬͺF1-5ͻ=�$S·Ǩ́ͧ9@ͽǩï@8̶ƭ£@

Ȏ̶ƭǏ@ƾʂWFig. 24C=ɼ*2;Ěʹ:N=ͽF1=�$SȎ̶ƭǏ�

µ:ȗ̘*8ţ<��ͽF2¸͍AH:X;@ˢͱÄ=��8ǩï@8̶ƭ9

7Ȏ̶ƭ�ĕˇ9�52;˺˞ͺF1-5ͻ:ʹ 1ͅ-4QͻW˨ĭ:*22˨ĭ@

ìǎìǵ@ʨǷͽ˺˞@¥üǷ�F(4,72) = 14.2, p < .001�@K�KQT2;

ń̾ȗ̘@ʨǷͽF1A¸͍@Ĭ=ȗGǪƟ=Ȏ̶ƭǏ�Ã�52ͅ p < .01ͻ;  

 

3;����˺  ˞

� Ěʹ@ R˺˞ʐ 5ĬͺR5ͻ:����˺˞@˺˞ƍĄ=�$Sʮ˿̶ƭ

ǏWFig. 25A=ɼ*2;1Qͽ2Qͽ3Qʹ=��8A����˺˞PRNR5

=�$Sʮ˿̶ƭǏ�ń�52;�ǖͽ4Qʹ9AR5=ȗG8����˺˞

=�$Sʮ˿̶ƭǏ�ń�52;˺˞ͺR5�Probeͻ:ʹ 1ͅ-4QͻW˨ĭ:

*22˨ĭ@ìǎìǵ@ʨǷͽĚ¥üǷ�PD²°ÇɘAKQT<�52; 

� J2ͽ1Qͽ2Qͽ3Qʹ9A����˺˞=ȗGR5=�$Sǩï@4̶ƭ

£@Ȏ̶ƭǏ�ţ<�52�ͽ4Qʹ9AR5=ȗG����˺˞9@Ȏ̶ƭ

Ǐ�ţ<�52ͺFig. 25Bͻ;˺˞ͺR5�Probeͻ:ʹ 1ͅ-4QͻW˨ĭ:*

2 2 ˨ĭ@ìǎìǵ@ʨǷͽ²°Çɘ@KǪƟÚĞ�KQT2�F(3,18) = 

2.65 p < .10�;ń̾ȗ̘W˞52ʨǷͽ4Qʹ=�$S˺˞@üǷ=ǪƟÚĞ

�KQT2�F(3,18) = 4.00 p < .10�; 
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ʾ� Ŝ 
�  

� Ŗͱ49Aͽ2Ǟ͊@̬žǞ͊W30ì-646@��_y=ì$ͽ0T1

T@��_y9ƨ��RƿɼW˞�ͽ̬ž͉ōɪƍ�Qͣ= 1Qʹͽ2Qʹͽ

3Qʹͽ4Qʹ:*ͽĚ�@q\��e=�$SƵɼƛƗĉ@ƥʌWȗ̘*2;

ìǵ@ʨǷͽ4Qʹ9@KͽR5:����˺˞9@ƥʵŭ=ǪƟÚĞ�KQ

T2;6JR 4Qʹ9A R5=ȗG8����˺˞9@̫́ͧ˞ˇúÃ��

KQTͽ&@q\��e9@ƨ��Rƿɼ�ƵɼƛƗĉWɗ̍(.O,�&

:�ɼħ(T2;qe¶$ͅ taggingͻAͽȀʢǞ=F-cue:ntx=<52

Ɲĺ�ƪó(TͽR-cue :ntx=<52Ɲĺ�̶ƭɦ=Ȁʢ(TSͽ:�

�˵Ƥêɔ9�S&:�Qͽƨ��R�ȀʢǞɪöJ9ƿɼ(T8�SɎơ

�ǩN̴í=êɔWŖ˞9 S:ʾ�QTS;4Q ʹA˺˞ƍĄɪöJ9ƨ

��R�ƿɼ(T8�S2Mͽƨ��R=Ĺ7"̶ƭɦ<Ȁʢ�̴í=Ŗ˞

(TͽʨǷ:*8ƵɼƛƗĉ�ɸ˼9 2@9A<��:ʾ�S; 

� ǯŖͱ9AͽŖͱ3=��860ì͊9�52ƨ��RƿɼWĄì@30ì

͊@K˞52;1Qͽ2Qͽ3Qʹ=��8ƵɼƛƗĉ�ɸ˼9 <�52ɔɚ

:*8ͽƨ��R@ôȽƅź�PDƿɼǞ͊@Ĩͧ�ƶ%QTS;6JRͽ

Ŗͱ2O39Èɘ*2ƨ��R�tdl=ĠJTSôȽƅźAͽ60ì͊ƿɼ

,TBƵɼƛƗĉWɗ̍(.SP�<ǲºƛſñWɐƏ(.S&:�9 S

�ͽ30ì͊@ƿɼ9A&@ǲºƛſñ��Ăì9�52ĕˇƛ��S;ƨ�

�RƿɼǞ͊�ɴ"<58Nͽ4Q ʹ9A˺˞ƍĄɪöJ9ƨ��R�ƿɼ

(T8�22Mͽ2 6@ƨ��R:̬žƍ@́ͧ:@̨ě�řǛ9�Rͽǲ

ºƛſñ�ƥʌ*2@�N*T<�;*�*ͽ4Qʹ=��8NR5:���

�˺˞@ƥʵŭAǪƟÚĞ9:;J58�Rͽ&TNƨ��RƿɼǞ͊�ɴ

�52&:�ċĭ9�Sĕˇƛ��S;&@ĨͧW˯ȝ,S2M=ͽŖͱ 1
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9Èɘ*2P�<˂ˬɦ<˨ʡWû�S<;ͽƨ��R�tdlˎÄ@ôȽ

ƅźWͳM2ŖͱW˞�&:�Ɩ˨9�S:ʾ�S; 
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ʐ 5ʍ@ʮěɦʾŜ 
 

� ƵɼƛƗĉA;@ȅ<˵Ƥêɔ=P58̍ Sɒ̆<@�;&@ɠĨ=ʔ

�S2M=�xOýɌ=��8ȅ�<ɵʆ�<(T8 2;ʨǷͽƨ��R

=Ĺ7"ˇýɦ<˵Ƥêɔ@�`{m�:*8ͽ̶ƭɦ�|�h�:̶ƭɦ

<Ȁʢͺ&&9A	Ȁʢƪóͽqe¶$ͻ:��26@ɟ<Sɔ̃�Ô˥:

*8̅̃(T8 2;Ŗͱɦ=Aͽ̬žǞ͊@;@q\��e9ƨ��Rƿ

ɼW˞��=P58ͽƨ��R�̶ƭɦ�|�h�W˽š*8�S@�ͽ�

S�AȀʢƨ��R:*8Û�8�S@�WȀ˳,S&:�ĕˇ9�S;|

x@ɵʆ9Aͽƨ��R�̬žǙǬ=ƿɼ(T2Ǟ=ƵɼƛƗĉ�KQTͽ

ƵɼƛƗĉA̶ƭɦ<�|�h�@ʨǷɗ+S:ʾ�QT8�S;�ǖͽ�

tx@ƵɼƛƗĉ�;@ȅ<˵Ƥêɔ@ʨǷ̍ 8�S@�ͽ�S�AͣĞ

ƛųȱ@ɗ+<�P�<́ͧ9A;@P�<˵Ƥêɔ�˞VTS@�=6�

8AȀ˳(T8�<�52; 

� ǯŖͱ3�PD49Aͽ�tx@̬žƸáǊŠɎ̠̒́ͧ=�$SƵɼƛ

Ɨĉ@�`{m�Wʾ�S=�2Rͽƨ��Rƿɼ@q\��eͺ�PDƿ

ɼǞ͊ͻWǇÇ*2;Ŗͱ3=8ͽˢͱÄW̬žöĄ=ƨ��RƿɼW˞�

ͺFHͻ́ :̬žƍĄ=˞�ͅ SHͻ́ =ì$ͽĚ�60ì͊@ƨ��RƿɼW

˞52;ʨǷͽFHʹ�PDSHʹ:N=ƵɼƛƗĉ�ƥʌ*2;SHʹ=�

�8ƵɼƛƗĉ�ƥʌ*2&:�Qͽ̶ƭɦ<�|�h�PRN̶ƭɦ<Ȁ

ʢͺqe¶$ͻ�&@́ͧ=�$Sƨ��R=Ĺ7"˵Ƥêɔ:*8PR̴

í9�S:ƾŜ(TS;Ŗͱ 49Aͽ̬žǞ͊W 30ì': 46@��_y

=ì$ƨ��RWƿɼ*2;ʨǷͽ4Qͺ̬ž͉ō90~120ì=ƨ��Rƿɼ

�˞VT2ͻ́ =��8@KͽR5=ȗG����˺˞9@̫́ͧ˞ˇú=V

-�<�Qŭ�KQT2;&@ʨǷAͽŖͱ3@ʾŜWŖͱɦ=˥ƅ,S;
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6JRͽ̬žƸáǊŠɎ̠̒́ͧ=�$S�tx@ƵɼƛƗĉAͽƨ��R

=Ĺ7"̶ƭɦ<Ȁʢ@ʨǷɗ+8�S:ʾ�QTS; 

� ³ĬA|x@ƵɼƛƗĉ:Aɟ<S˵ƤêɔWǈƴ,SʨǷ:<52�ͽ

&TA|x@Ŗͱ:ǯŖͱ9ɘ�2́ͧ@̲��ƈ͡*8�S:ƚVTS;

|x@Ŗͱ9A̬ž˩ǯěV.́ͧ�ɘ�QTͽntj��ä@Ě˺˞=�

$S˩ǯôȽ=ƨ��RôȽ���r�=ƿɼ(TS;&@ȅ<Ļě=Aƨ

��R=Ĺ7"̶ƭɦ<�|�h��˞VTS@�N*T<�;Ş*8ͽǯ

Ŗͱ9ɘ�2̬žƸáǊŠɎ̠̒́ͧ9Aͽ˺˞öĄ=̪á*2Z��@Ɲ

ĺâ8=Ş*8R-cue�S�AF-cue;4Q�@˵ƤƵɼ�ë(TS;&@

ȅ<Ļě=Aͽ̶ƭɦ<Ȁʢ�ƵɼƛƗĉ@�`{m�:*8̴*8�S@

9A<�3U��;&@˯̽Aͽ�x@Ŗͱ:͞ű=P"Á8�S;�x@

ƵɼƛƗĉɵʆ9Aͽ·ˠɦ<26@ƨʫ �Èɘ(TS;�6AͽĚ͢ɩ

= to-be-rememberͅ TBRͻO to-be-forgetͅ TBFͻ�ƿɼ(TS item-method

:��ƨʫ 9�RͽN��6Aͽ�"6�@͢ɩâÄ=TBROTBF�ƿ

ɼ(TS list-method:��ƨʫ 9�S;&TJ9=ͽitem-method9A

̶ƭɦ<�|�h��˞VTͽlist-method9A̶ƭɦ<Ȁʢ�˞VT8�S

@9A<��:ʾ�QT8�SͺMacLeod, 1998ͻ; 

� ǯŖͱWĠMýɌ9ƏQT2˩˯:�x@ɵʆ=�$SʾŜ�ͪÁ*8�

2&:Aͽ³ƍ@ƵɼƛƗĉɵʆWɣŦ(.SĕˇƛWƴ6ͽ͞ű=˒ĤȮ

�ʨǷ9�52:˱�S; 
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ʐ΅ʍ 

ʮěɦʾŜ 
 

� �ƵɼƛƗĉ�ͅ directed forgettingͻ:��ɒ̆Aͽ�ƿɼ(T2͢ɩ�0

@ƍ9vlx(T<�:Ǎɼ,S:ͽ˵Ƥvlx=�$S̫˞�͌Ř(TS

&:�:ŕʺ(Tͅ Roper et al., 2005ͻͽɗÄ��˨<ƝĺWƪó*2RͽƗ

T2R,Sͽˇýɦ<ƗĉˇúWďǜ*8�S;³ǘJ9�xO|xWɘ�

2ɵʆ�ń"ƥ(T8 2�ͽŖͱýɌ:*8țɘƛ@ͳ�%5Ȑͪ9@Ȁ

˳AȂV-�*�˞VT8�Q-ͽJ2ʇ͊˵Ƥ=ɰɩ*2ɵʆAőı*<

�;ǯɵʆAͽǊŠɎ̠̒́ͧ:ͳǹƀ̠̒9@̬ž˩ǯěV.́ͧWɘ�

8ͽʇ͊ɦÇȁ˵Ƥ=�$S�tx@ƵɼƛƗĉ:ˊą̹̈͋ÂWȀ˳,S

&:Wɩɦ:*2; 

� Ŗͱ19AͽͳǹƀĂŐ̠̒9@̬žĻƧ͞˩ǯěV.́ͧWĹɻɦ˵Ƥ

́ͧ:*ͽ�tx@ʇ͊ɦÇȁ˵Ƥ=�$SƵɼƛƗĉ@ɗ̍�ɸ˼9 2;

ěV.8ͽ����˺˞WʷR̝*ʧͱ(.S&:9ͽƵɼƛƗĉ�˵Ƥř

̀@æ̺ì=PRɗ+Sɒ̆3:,S¹̀@Ȁ˸W˺K2�ͽ³Ĭ@ƨʫ 

9Aȵ̏�"ʨǷWƏS&:�9 <�52; 

� Ŗͱ29Aͽ̬ žƸáǊŠɎ̠̒́ͧWɘ�8ƵɼƛƗĉ@ɗ̍ŴG2;

&&9AŖͱ1:Aɟ<Sʇ͊ɦÇȁ˵Ƥ́ͧ9NƵɼƛƗĉ�ɗ̍,S�

ğ�ŴGS::N=ͽ͇�̬žǞ͊Wƴ4ͽ�6ͣĞƛųȱ�̍ ="�

Ļ͟=��8NƵɼƛƗĉ�ɗ+S�;��ŴG2;Ŗͱ@ʨǷͽ̬žǬ

͊£@F-cueƿɼ=PRǯ́ͧ@˺˞ƍĄ=�$Ś̫ͧ˞ˇú�Ã�*2;

&@ʨǷ=ĎI,ˇýɦ<˵Ƥêɔ¸Ń@˨ĭ:*8ͽ˺˞ƍĄ@́ͧ=Ş

,SȢƟOýȊ7$@Ã�ͽƨ��RôȽˎÄ=PSƈ͡ͽ̫́ͧ˞=ɘ�

Sǖɞ@ƈ͡<;�ƶ%QT2�ͽ&TQ@ĨͧAƨʫ �9ƺ͏ĕˇ9�
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52;ȓSͽǓˈłÿ=PŚ̫ͧ˞͌Ř=6�8A̡ûŖͱW˞�ͽ0@

ƈ͡�H:X;<�&:�ƾŜ(T2;,<V4ͽǯŖͱ9ƏQT2ʨǷAͽ

ƨ��RͺǍɼͻ=Ĺ7"̶ƭɦ<˵Ƥêɔ�˞VT2ĕˇƛ�ͳ�&:W

ɼħ*8�S; 

� &TJ9ƵɼƛƗĉ@ɗ̍=ͣĞƛųȱ:��˨ĭAȋ�.<�:ʾ�Q

T8 2;*�*<�QͽͣĞƛųȱ@ɗ+="�ǯ́ͧ=��8ƵɼƛƗ

ĉ�ɗ̍*2:��®ŖA&@˩˯=ɠĨWƫ%�$S;�ƵɼƛƗĉ�</

ɗ+S@��:��Ĩ�=Ş,SC:6@ʔ�:*8ͽ�ź˵Ƥ*2Ɲĺ@

£9�˨<Ɲĺ@ÏƴOȀʢWƪó,S&:9ųȱWȲQ*ͽƖ˨<ƝĺW

PRɸ�=Ïƴ�Ȁʢ9 SP�=,S:��˵Ƥ@æ̺ì:��¹̀��

S;3�ͽ&@¹̀Wǯɵʆ=Ɔ8AMS&:AĮ͗9�S;ǯɵʆ9A̠

̒́ͧW1ǘ1˺˞*�˞58�<�2MͽF˺˞@˺˞öĄ9Ə2Ɲĺ�

ʻǘ@R˺˞=ͣĞƛųȱͅ ˺˞͊ųȱͻ:*8Û":Aʾ�="�;9Aͽ

F ˺˞@˺˞öĄ9Ə2Ɲĺ�ƞ̍*O,�Ɏơ=<58�S:ͽ·Ǩ́ͧ

@̫́ͧ˞ˇú�Ã�*O,"<S@3U��ͅ ˺˞äųȱͻ;�tx�̬ž

ƸáǊŠɎ̠̒́ͧ=��8Ə2ƝĺAųȱ=:8Nƅ"ͽ˺˞öĄ@Ɲĺ

�Ɩ˨<Ɏȟ=��TTBͽÉ�̬žǬ͊£=ȆȶɦǊŠɎ̠̒́ͧW˞5

2:*8Nͽ˺˞ƍĄ@́ͧAĨͧ<"̫˞(TS3U�;P58ͽ˺˞ä

ųȱWÃȲ(.S2M=ƵɼƛƗĉWɗ̍(.2:Nʾ�="�;̧ �PRͽ

ɗÄ=��8ƵɼƛƗĉAěɩɦ=ɗ̍(TS@9A<"ͽȅ�<Ɏȟ9P

Rǻ̕�6řǛ=̍ Sɒ̆9�S:˱�S@�N*T<�;&@¹̀=͋

*8AͽǦ=ń"@ýɌʄ�ń"@́ͧWɘ�8@Ȁ˳�Ɩ˨9�S; 

� ʐ4ʍ9Aͽ̬žƸáǊŠɎ̠̒́ͧ@̬žǬ͊£=ͽR-cue:F-cue0

T1TWƿɼ*8�S͊@ c-Fosq�~d̊@ɣɒWàɡʦʶÿŒɦ=˯ǵ

,S&:9ͽƵɼƛƗĉ@ɗ̍=öͥö̿OȪͮ�͋V58�S@�;��
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WȀ˳*2;ʨǷͽR-cue�ƿɼ(T8�2Ǟ=ȗGF-cue�ƿɼ(T8�

2Ǟ=Aͽöͥö̿ͺCg, PL, ILͻ:ȪͮCA3ͤĸ=��8 c-Fosq�~d

̊͐ƛʣˆǏ�ţ<�52;,<V4ͽ ̬žǬ͊£F-cue�ƿɼ(T8�2

Ļě=AͽƆ˻̹Â=�$SɾʧȦý�ƪó(T8�2ĕˇƛ�ʾ�QTS;

F-cueƿɼ=PRɾʧȦý�ƪó(TS@�ͽ�S�AR-cueƿɼ=PRɾ

ʧȦý�ͳJS@�=6�8A³@:&Uǚɸ=<58�<��ͽƨ��R

ƿɼ=PRƆ˻̹Â=�$SɾʧȦý@łÿ�̍ S&:�Qͽöͥö̿�

PDȪͮ�ƵɼƛƗĉ@̨͋ˊ̹Â9�SĕˇƛAͳ�; 

� ʐ 5ʍ@Ŗͱ 3�PDŖͱ 49AͽƵɼƛƗĉ@�`{m�=̞S2Mͽ

̬žƸáǊŠɎ̠̒́ͧ=��8Ɨĉƨ��R@ƿɼq\��eWǇÇ,S

ŖͱW˞52;ƨ��R=Ĺ7"ˇýɦ<˵ƤêɔAͽ¥=̶ƭɦ<�|�

h�:̶ƭɦ<Ȁʢ@΁6@ɔ̃=PR̀ǚ�˞VT8 2;Ŗͱ39Aͽ

ƨ��RƿɼW̬žöĄ=˞�ͺFHͻʹ:ƍĄ=˞�ͺSHͻʹ=ì$Ȁ˳

*2;ʨǷͽFHʹͽSHʹ:N=ƵɼƛƗĉ�ɸ˼(TͽŖͱɦ=�`{m

�WǚQ�=A9 <�52;*�*ͽSH ʹ=��8ƵɼƛƗĉ�ɗ̍*

2:��®ŖAͽǯɵʆ=�$SƵɼƛƗĉ=A̶ƭɦ<�|�h�PRN

ƨ��R=Ĺ7"̶ƭɦ<Ȁʢ�˞VTS:��̀ǚ�̴*8�S&:Wɼ

ħ*8�S;Ŗͱ 49Aͽ̬žǞ͊W 30ì': 46@��_y=ì$ƨ�

�RWƿɼ*2;ʨǷͽ̬ ž͉ō90~120ì=ƨ��Rƿɼ�˞VT2ͅ 4Qͻ

ʹ=��8@KͽR5=ȗG����˺˞9@̫́ͧ˞ˇú=V-�<�Qŭ

�KQT2;&@ʨǷAͽŖͱ3@ʾŜWŖͱɦ=˥ƅ,SN@9�S;ʐ

5 ʍ@Ŗͱ=PRƏQT2ʨǷA|x@0T:ɫď,SʨǷ9�52;0@

ɔɚ:*8ͽ́ͧ@̲��ƶ%QTS;16@Ɲĺ=R-cue�F-cue;4Q

��ǖ@Ǎɼ�˞VTSĻě=A̶ƭɦ<�|�h��˞VTͽ1 ʹ:<5

2Ɲĺ=Ǎɼ�˞VTSĻě=A̶ƭɦ<Ȁʢ�˞VT8�S@�N*T<
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�;�x=��8NǍɼ@Ş̆=<SƝĺ̀@̲�ͺƨʫ @̲�ͻ9˞V

TS˵Ƥêɔ�ɟ<S:ʾ�QT8�RͽýɌ=�$Śͧ͊@ɫ̲:�ˑ

,S;ǯŖͱWĠMýɌ9ƏQT2˩˯:�x@ɵʆ=�$SʾŜ�ͪÁ*

8�2&:Aͽ³ƍ@ƵɼƛƗĉɵʆWɣŦ(.SĕˇƛWƴ4͞ű=˒Ĥ

Ȯ�; 

� ¸�ͽǯɵʆ=PRͽʇ͊ɦÇȁ˵Ƥ́ͧ=��8�tx@ƵɼƛƗĉɒ

̆�ïM8ɸ˼(Tͽ�6ͣĞƛųȱ�ɗ+="�́ͧ=��8NƵɼƛƗ

ĉ@ɗ̍�˼MQT2;û�8ͽ̬žƸáǊŠɎ̠̒WĹɻɦ˵Ƥ́ͧ:*

2Ļě=Aͽ̬žǬ͊£=ƿɼ(T2ƨ��R=Ĺ7"̶ƭɦ<Ȁʢ�˞V

T8�Sĕˇƛ�ɼħ(T2;(Q=ͽǊŠɎ̠̒˞ý=�$SƵɼƛƗĉ

=Aͽöͥö̿ͺCgͽPL, ILͻ:ȪͮCA3ͤĸ�̨͋ˊ̹Â9�S&:�

ɼ(T2;³ƍAͽµ@ˊ̹Â=�$SɾʧȦýŴGͽƵɼƛƗĉ=͋V

Sɾʧ�`{m�W˯ǚ,S&:�ǫJTS; 
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