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• Two coins by/for Cajal and Golgi
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• 機能局在論
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• ブロードマン地図 (組織構築論学的区分)
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• おばあちゃん細胞仮説

7)R20)�ASRB)L�9)779IN
!
�(&� (&

?

!b�4aP;]�P�]TcfAa=�bhbcT?5
����
 �
��


!7RU'7UR)
1'7I9I7;

?Taih�#A]Aab=;
!(0

�(0.
�

<]Abc;R�]TdaA]�!ebaI��(0-.

!)G0)N7B7I2N

<aP]?P��]TdaA]�k 
�,�



GTV?T]cPc;A]�A]RT�
VAeTa]TS�TeTahcW;]V�



7IH



• !PBRS)�RB7+)R�7+BN�SINGL)

!b�4aP;]�P�]TcfAa=�bhbcT?5
����
 �
��


!7RU'7UR)
1'7I9I7; !)G0)N7B7I2N

8R)I0BN��)7��BL��!(&&&���B7���)UR2S'I� �UIR2GB )7��BL��!(&&-���B7���)UR2S'I�



• 2INEING�PR2CL)0

!b�4aP;]�P�]TcfAa=�bhbcT?5
����
 �
��


!7RU'7UR)
1'7I9I7;

�
��� 
�	�� ?NS2L9)E�QU)S7I2N���
6N7)GRB7I2N

4NG)L�)7��BL��!(&&&���B7�� )9�



!]cTVaPc;A]�f;cW�]TcfAa=b�WPb�4TT]�
aTP[;iTS�Pb�P]�;?_AacP]c�;bbdT

4TUAaT�)


��



9PcP�PRCd;b;c;A]�4PbTb�
UAa�

CTcfAa=�P__aAPRW



9;aTRc�Aa;V;]b�AU
]TcfAa=�]TdaAbR;T]RT



!]�cWT�RPbT�AU�?A]=Th

CTcfAa=�SPcP�PRCd;b;c;A] ����
 �
��

!7RU'7UR)
1'7I9I7;

6N7)GRB7I2N



HaPRTa�!]YTRc;A]

Wcc_b1&&b;cTb�VAAV[T�RA?&b;cT&caPR;]V]TdaA]b&

����
 �
��

!7RU'7UR)
1'7I9I7;

6N7)GRB7I2N



8;aRd;c�S;PVaP?�AU�?PRPCdT�4aP;]

;T[[T?P]��:bbT]�!(00(��8TaT4aP[�8AacTg

;T[[T?P]�:bbT]jb�aAdcT�?P_



8;aRd;c�S;PVaP?�AU�?PRPCdT�4aP;]

;T[[T?P]��:bbT]�!(00(��8TaT4aP[�8AacTg

;T[[T?P]�:bbT]jb�aAdcT�?P_



8;aRd;c�S;PVaP?�AU�?PRPCdT�4aP;]

;T[[T?P]��:bbT]�!(00(��8TaT4aP[�8AacTg

;T[[T?P]�:bbT]jb�aAdcT�?P_



8;aRd;c�S;PVaP?�AU�?PRPCdT�4aP;]

;T[[T?P]��:bbT]�!(00(��8TaT4aP[�8AacTg

;T[[T?P]�:bbT]jb�aAdcT�?P_



8;aRd;c�S;PVaP?�AU�?PRPCdT�4aP;]

BPa=Ae����#T]]TSh�!)
()��8TaT4aP[�8AacTg

FAdcT�?P_b



!]UAa?Pc;Rb�P__aAPRW

Wcc_b1&&]TdaAbR;?TS�fAaS_aTbb�RA?&)
(�&
0&)(&b_Pc;P[�cT?_AaP[�aTbA[dc;A]�_[Acb�UAa�]TdaAbR;T]RT�?TcWASb&

FA[U�#mccTa�!(0-(l)
(
�

9;S;RPcTS�UAa�4d;[S;]V�8A8ABPR�SPcP4PbT
8A?_[;WTb;eT�8A]]TRc;e;ch�SPcP4PbT�AU�BA]=Th�4aP;]b

����
 �
��

!7RU'7UR)
1'7I9I7;

6N7)GRB7I2N



!]UAa?Pc;Rb�P__aAPRW



!]UAa?Pc;Rb�P__aAPRW



!]�cWT�RPbT�AU�=d?P]

CTcfAa=�SPcP�PRCd;b;c;A] ����
 �
��

!7RU'7UR)
1'7I9I7;

6N7)GRB7I2N



GW;?A]A��=PcP]A�!)
(-�

MEG

EEG

MRI

JPa;Adb�4aP;]�aTRAaS;]V�cTRW]A[AV;Tb

).

��
�

��

���

	
�, ��

���



qr !::<���qop !B:<�

Wcc_1&&fff�TPbc�?TS;R�Y_&RPcTVAah&TTV&



nBTRWP];b?�P]S�_aA_Tac;Tb�AU�UBF!
� FTRAaS;]V�AU�?TcP4A[;R�[APS�RWP]VT�!7DA9�b;V]P[��
� =;VWTbc�b_PRT�aTbA[dc;A]�;]�]A];]ePb;eT�CTdaA;?PV;]V�cTRW];CdT�

BT]A]��#;?�H!8G�!(000�B6<C:HDB�JTa;A
G;T?T]b�8A�

DVPfP�Tc�P[��!(00
�

D)

_PaP?PV]Tc;RS;P?PV]Tc;R

UBF!�!Ud]Rc;A]P[�BPV]Tc;R�FTbA]P]RT�!?PV;]V�



UBF!�k�EPac;P[�TUUTRc;eT�]TcfAa=b

Wcc_b1&&]TdaAbR;?TS�fAaS_aTbb�RA?&)
(�&
0&)(&b_Pc;P[�cT?_AaP[�aTbA[dc;A]�_[Acb�UAa�]TdaAbR;T]RT�?TcWASb&

#Pa[�;a;bcA]�!(0,0l�

CTcfAa=�aTRA]bcadRc;A]�UaA?�UBF!�TcR�



HWaTT�ch_Tb�AU�]TcfAa=b
� Structural networks
6�bTc�AU�_Whb;RP[�Aa�bcadRcdaP[�!P]PcA?;RP[��RA]]TRc;A]b�[;]=;]V�
]TdaP[�T[T?T]cb�!8PYP[��(0
,2�;T[[?P] P]S�JP]�:bbT]��(00(��

� Functional networks
9Te;Pc;A]b�UaA?�bcPc;bc;RP[�;]ST_T]ST]RT�4TcfTT]�S;bca;4dcTS�
P]S�AUcT]�aT?AcT�]TdaA]P[�d];cb�!T�V��<TabcT;]�P]S�ETa=T[��(0-02�
G;]VTa�P]S�<aPh��(00,�

� Effective networks
HWT�]TcfAa=b�AU�RPdbP[�TUUTRcb�4TcfTT]�]TdaP[�T[T?T]cb�
!6STacbT] Tc�P[���(0/02�;a;bcA]��(00��



:UUTRc;eT�]TcfAa=b

6TacbT] Tc�P[���(0/0



UBF!�k�EPac;P[�TUUTRc;eT�]TcfAa=b

Wcc_b1&&]TdaAbR;?TS�fAaS_aTbb�RA?&)
(�&
0&)(&b_Pc;P[�cT?_AaP[�aTbA[dc;A]�_[Acb�UAa�]TdaAbR;T]RT�?TcWASb&

9h]P?;RP[�8PdbP[�BAST[;]V

#Pa[�;a;bcA]�!(0,0l�



UBF!�k�EPac;P[�TUUTRc;eT�]TcfAa=b

Wcc_b1&&]TdaAbR;?TS�fAaS_aTbb�RA?&)
(�&
0&)(&b_Pc;P[�cT?_AaP[�aTbA[dc;A]�_[Acb�UAa�]TdaAbR;T]RT�?TcWASb&

;T[[T?P] P]S�JP]�:bbT]�ad[Tb ?P]bT]jb�?AST[



7PR=VaAd]S�RA??d];ch

)

���



:eA=TS�PRc;e;ch
 

G_A]cP]TAdb�PRc;e;ch



:eA=TS�PRc;e;ch� �G_A]cP]TAdb�PRc;e;ch
����
 �
��


!7RU'7UR)
1'7I9I7;

6a;T[; !(00-��GR;T]RT�



:eA=TS�PRc;e;ch� �G_A]cP]TAdb�PRc;e;ch

• Default Mode Network ‒ macroscopic spontaneous activity

How to meet with Default Mode Network?
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現在このイメージを表示できません。

9;UUdb;A]�HT]bAa�!?PV;]V



=d?P]�8A]]TRcA?T ����
 �
��

!7RU'7UR)
1'7I9I7;

!� �6

=PV?P]] Tc�P[��!)

/��EADG�7;A[



GcadRcdaT� �Ud]Rc;A]

=A]Th�Tc�P[�!)

.�

����
 �
��

!7RU'7UR)
1'7I9I7;

!� �6



GcadRcdaT� �Ud]Rc;A]

=A]Th�Tc�P[�!)

0�

����
 �
��

!7RU'7UR)
1'7I9I7;

!� �6



6UcTa�RA]]TRcA?;Rb

Wcc_1&&abc4�aAhP[bAR;Tch_d4[;bW;]V�AaV&RA]cT]c&
-0&(-,
�RAeTa�Tg_P]b;A]

����
 �
��

!7RU'7UR)
1'7I9I7;

6N7)GRB7I2N

����
 �
��

!7RU'7UR)
1'7I9I7;

!� �6



7aP;]�_PaRT[[Pc;A]�?P_

Wcc_b1&&hAdcd�4T&I=9UeUL8L
I



Wcc_1&&abc4�aAhP[bAR;Tch_d4[;bW;]V�AaV&RA]cT]c&
-0&(-,
�RAeTa�Tg_P]b;A]

�)7W2RK�BNBL;S)S�IN�445�0�

Gd__[T?T]cP[�W;bcAah1�EaT�RA]]TRcA?;Rb



!]�cWT�RPbT�AU�aAST]c

CTcfAa=�SPcP�PRCd;b;c;A] ����
 �
��

!7RU'7UR)
1'7I9I7;

6N7)GRB7I2N



8;aRd;c�S;PVaP?�AU�aAST]c�4aP;]

=d?P]�7aP;]�_aAYTRc

7F6!C�!];c;Pc;eT



8;aRd;c�S;PVaP?�AU�aAST]c�4aP;]

DW�Tc�P[��!)
(���CPcdaT

6[[T]�!]bc;cdcT�4aP;]�Pc[Pb



8;aRd;c�S;PVaP?�AU�aAST]c�4aP;]

DW�Tc�P[��!)
(���CPcdaT

6[[T]�!]bc;cdcT�4aP;]�Pc[Pb



G_A]cP]TAdb�PRc;e;ch�;]�UBF!

Ad�Tc�P[��!)
()��EC6G

9TUPd[c�?AST�]TcfAa=1�FAST]c��BA]=Th��=d?P]



:eA[dc;A]�AU�4aP;]�]TcfAa=b

JP]�ST]�=TdeT[��B�E��Tc�P[���!)
(-��H!8G



7aP;]&B!C9�_aAYTRc�!)
(����;]�?P_P]

JP]�ST]�=TdeT[��B�E��Tc�P[���!)
(-��H!8G


