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$��ìG"�•4FéG�GiGyGpG•H� 
 G>GyG9GBG•F¸#å"g+bGiGyGpG•F¸G0GWGzGXGxG• 



+…�åFøFÿG‰G‰G‰ 

• �9�¡ GwG•G@GyG]G•GG�å 

• +…+šFþ�¥�(�*+bFþ�pFû�å"gFû�S�~FéG�(ý+

7Ÿ�K 

• G`GVF÷%$�„�í�ì�ì�…�u 
• 100HZ200�S�¶H�+…+š²�/Fþ(ÙH�H�H� 

• H�'�8®Fþ�(�*(ý+
FÜFíG�FîG�$�FúG�GhGeGOGW
GiGyGpG•G"�(�* 

+…�åGiGyGpG• 



H�'�8®FþGhGeGOGWGiGyGpG• 

(ý+
�¡  �m�œ �(�*FéG�GiGyGpG• 

A(ý+
H��r(ý+
H� 20% G>GyG9GBG• 

B(ý+
H��t(ý+
H� 60HZ75% G2G•GGGxG• 

D(ý+
H��w(ý+
H� 5%�E GKGlGVGGGMGOG• 

PP(ý+
H�F(ý+
H� 1%&ì�Ø +…GkGxGhGeGOGW 

�d PPH�pancreatic polypeptideH�+…GkGxGhGeGOGWH�Fþ$� 



G2G•GGGxG•Fþ�S4� 

• �(�Ê5�Fÿ(Ù5800 
• A6PH�21�¶FþG0GmG\4ßH�H�B6PH�30�¶FþG0GmG\4ßH� 
• �§'à�dFÜGFGGGyGcG1GW)��œF÷�ë�« 

�d �VFÿGeG{G2G•GGGxG•Fþ�S4��'F¹2e�ÐFþ4Š�(FÜG2G•GGGxG• 

G2G•GGGxG•H�insulinH� 



B(ý+
F÷Fþ#Õ�œ�B 

GEG>GXGyGhGeGOGWFþ�)�• 
GFGGGyGcG1GW)��œF÷�ë�« 

GMG•G_G=�(0Ž4Ý(òFû
G�FóFö�(0Ž 



G2G•GGGxG•Fþ�(�*Fø1*(� 

• 7ü+&/‘�pFþG2G•GGGxG• ð�ØFÿ8×"@�¤�v
FûG�FóFö5HZ10�¸FûFúG� 

   �W/‘(¾G"�–FôFïG�Fþ1*(��µ�S 

 

 D�/‘�pG>GyGAGŠGG ð�Ø 
 D �˜�ì'öGiGyGpG• 
 D!+¬�Š&„)� 



D�/‘�pG>GyGAGŠGG ð�Ø 

• /‘�pG>GyGAGŠGG ð�ØFþ�V�¼FÿF¸G2G•GGGxG•�(
�*G"2sFãFé�qG�5�0[Fú#Õ#.�8#Ý 
 

• '5+a�ì/‘(¾Fþ�õ�ì�u�P�l���oG�F÷Fÿ�M��5�FþG2G•GG
GxG•�(�*FÜ2sFãFóFöFÔG�H��ö&O�(�* 
 

• �õ�ì�u�P�l���oG"2xFØG�Fø ð�ØFû�k�ÑFçFö�V�¼ 
 

• 400HZ�ò�ì�ì�u�P�l���oF÷8ì�ôFéG� 



+:�(�� 

G>GyGAGŠGGFþ�(�*�•4�8#Ý 
)��•(¾�€$S��$ª.�H�G2G•GGGxG•�(�*�•4H�GGGyGcG7GYGy�€(ò.� 



G2G•GGGxG•Fþ�:��Fÿ�§%&�ö 

 #Õ�/�¥Fû�vG���FçFï+…+šG"9× ð�ØFþG>GyGAGŠ
GGF÷�â)F$×Fû�H íFéG�FøG‰G‰G‰ 

HH�FÿFèG�Fþ�X�(6ëF÷�ô íFú�(�* 
 �WFéF÷Fû�œ�B2�-¶FçFöFÒFóFïG2G•GGGxG•FÜ�:�� 
H�H�)FFÔFö)†G�FÛFú6×FÔ�(�* 
 �W�‚FïFû�œ�BFåG�FïG2G•GGGxG•Fþ�:�� 
 

 
G>GyGAGŠGGFÿG2G•GGGxG•Fþ�œ�BG��•4FéG� 



D �˜�ì'öGiGyGpG• 

G>GyGAGŠGGG"/‘�pFû�ž�ZFéG�G�G�G�)��•�ž�ZFçFï
G�FÖFÜG2G•GGGxG•�(�*FÿFÿG�FÛFû�¨FÔ 

�X 
*ö+`'öFû#ä�¶FéG��1G�FÛFþ�I�ÊH�G2G•G=GzGOG•H�FÜ

G2G•GGGxG•�(�*G"�Q�I 
 
G‰G2G•G=GzGOG•H�incretinH� 
�˜�ì'öGiGyGpG•F÷FÒG�GLP-�í���~�P�o�µ�����P�}�v-like 

peptide-1)FøGIP �~�P���•�š�Œ�]�����]�v�Z�]���]�š�}�Œ�Ç���‰�}�o�Ç�‰���‰�š�]�����• 



D!+¬�Š&„)� 

�º�¤&„)��H í 
 

�r2G0GWGzGXGxG•�w���/ 
 

cAMP ð�Ø�Y  
 

G2G•GGGxG•�(�*�Y 

3Þ2n&„)��H í 
 

GnGGG9GxG•�w���/ 
 

G2G•GGGxG•�(�*�X 

G\GyG0GWGzGXGxG• 

�d3Þ2n&„)�Fþ� �ÝFÿ/‘�pG>GyGAGŠGG ð�ØFø!“6õ�€ 



8×�‹FþG2G•GGGxG•�(�*H�G�FøG�H� 

 

+¬�Š&„)� 

/‘�pG>GyGAGŠGG
 ð�Ø 

G2G•G=GzGOG• 



G2G•GGGxG•Fþ�8#Ý 
D�G>GyGAGŠGG3z3æ 

  �W'½G�+!*ë(ý+
F÷FþG>GyGAGŠGGFþ�vG�3¸G��•4 

D (¾�æ1p 
  �WG>GxGAGŠG@G•�œ�BF¸0Ž(¾�•4F¸(¾�‚#Õ�š�D 

D!+!2A�æ1p 
  �W+!*ë�œ�B�•4F¸�(0Ž�š�D 

D"�B6×�•4 
  �W.®$Ñ2A�œ�B�•4F¸�(0Ž�š�D 

�d )rFèFöF¸G2G•GGGxG•Fÿ� �ìGiGyGpG•F÷FÒG� 



• %·�‡H�&ÊHZ�(�"�)H� 
 G2G•GGGxG•�¤�w�ö(ý+
H�'½*×G‰+!*ëH�ÆG�Fþ 
  GdGWG4(¾F¸G0GmG\4ßF¸KH�3z3æFþ�•4 
• �p�‡H��ì6ë�"�)H�  
 .®$Ñ2A�œ�BFþ�•4   
 G>GxGAGŠG@G•�œ�BFø0Ž(¾4Ý(òFþ�•4 
 +!*ë4ß�œ�B 
• 6×�‡H��¥G‰4�G‰�v�"�)H� 
 �B6×�•4  

G2G•GGGxG•Fþ�8#Ý 

� �ì�8#Ý 

�Ì�£3ã�•GGGwG2GW 



D�G>GyGAGŠGG3z3æ 

• G>GyGAGŠGGFþ(ý+
Æ�vG�3¸G�FûFÿGVGwG•GGGkGŠGMGŠ
FÜ�²0[ 
 

• �7�™�·"@F÷Fÿ11'�8®H�GLUTFÿHHZH�G�F÷H� 



G2G•GGGxG•Fþ�8#Ý�µ�SFøGLUTH� 

 

IRS-3 : G2G•GGGxG•�w���/�ö2A 
 

PI3-K : GiGGGcG/GOGFGyG2G\GE
GVGŠGy3-G;GXGŠGJ 





D (¾�æ1p 
 G2G•GGGxG•Fÿ4Ý(ò�q�öG��œ�B5�G"�š�ìFåFëG� 

 
• G>GyGAG;GXGŠGJF¸GiGGGiGcGyG=GVG;GXGŠGJF¸GbGyGaG•

4ßG;GXGŠGJFþ�œ�B5�G��q�öG"�Q�• 
   �W0Ž(¾(Ô�•4 
• G>GxGAGŠG@G•�œ�B4Ý(òG"�q�ö�ì 
   �WG>GxGAGŠG@G•�œ�B�•4 
• GiGGGiG6G\GŠGyGbGyGaG•4ßG9GyGjG;GEG;GXGŠGJFþ�œ

�B5�G"�š�D 
   �W(¾�‚#Õ�š�D 
�d FéG	Fö/‘(¾G"�WFâG�G�FÖFûFÿFïG�FÔFöFÔG� 



D!+!2A�æ1p 

0Ž(¾(ÔFÜ4G�FãFøFûG�FóFöG0GIGOGyCoAFøNADPHFÜ�Q�• 
 �WFãG�G"�˜2�FéG�FïG�Fû+!*ëFþ�œ�B�•4FÜ2sFãG� 



D"�B6×�•4 

G2G•GGGxG•Fÿ.®$Ñ2AFþ 
�œ�BG"�•4FçF¸�(0ŽG"�š�DFéG� 

 

�W*â+šF÷FþG0GmG\4ßFÛG�Fþ 
(¾�‚#ÕG"�š�DFéG�FïG� 

 

9µ�A'½F÷.®$Ñ2AFÜ�8G�G�G�FþF÷F¸ 
)��ÝFøFçFö�B6×Fþ�•4FûFôFúFÜG� 



�8#ÝFþG�FøG� 

GLUT4 



G>GyG9GBG•Fþ�S4�Fø#Õ�œ�B 

�(�Ê5�H� 3485 

G2G•G=GzGOG• 

GEG>GXGy 
GhGeGOGW 

�z0[GeG{G>GyG9GBG•�•"& 

G>GxGIG•GOG•6õ4� 
GhGeGOGW 

G>GyG9GBG•H��P�o�µ�����P�}�vH� 



�(�*1*(� 

   �(�*FÜ�Q�•FéG�0[�I 
G‰G2G•GGGxG•FøFÿ3ëFû�*/‘(¾F÷�Q�• 

G‰.®$Ñ2AG�G0GmG\4ßF¸"IFûG0GwGYG•G�GIGxG•FúFù
Fþ(¾�N�öG0GmG\4ß 

  �W*â+šF÷Fþ(¾�‚#ÕFÜG>GyG9GBG•FûG�FóFö�•4 

G‰�º�¤&„)�F¸�j�º�¤&„)�H�3Þ2n&„)�H��H í 
  �W�º�¤&„)�Fÿ�t G0GWGzGXGxG•�w���/G"�ÓFéG� 
  �WGGGVGzGGFûG�G��(�*�¹4FúFùFû6õ�Z 



G>GyG9GBG•Fþ�8#Ý 

• G>GxGAGŠG@G•Fþ�(0ŽG"�•4  
• G>GxGAGŠG@G•Fþ�œ�BG"�š�D 
• G0GmG\4ßFúFùFÛG�Fþ(¾�‚#ÕG"�•4 
  �W(¾�‚#ÕFþ�Š3ÿ4Ý(òG"�q�ö�ì 

• *â+šF÷Fþ.®$Ñ2A�(0ŽG"�•4 
  �W4�7³FçFïG0GmG\4ßFÿ(¾�‚#ÕFþ�¦�qFû 

• +!*ë(ý+
F÷Fþ+!*ë�(0Ž�8#Ý 
• *â+šF÷FþG?GVG•�/#Õ�B�8#Ý 

��FþGGGwG2GWF÷1��Â 



 

G>GxGAGŠG@G•Fþ�œ�B�š�D 

T�TAT
 TNT	TI SÏ

 
 

 
 

�(0Ž�•4

 



G2G•GGGxG•FøG>GyG9GBG•Fþ�š 

• G>GyG9GBG•H�FÂG6G[GyG<GŠ�:�� FÃ 
• G2G•GGGxG•H�FÂG6G[GyG<GŠ2�-s FÃ 

 

• �/�l�'�šH�G2G•GGGxG•�lG>GyG9GBG•G‰GpGy�šH� 
 �WG6G[GyG<GŠ�æ1p"g�ÂG"�•�qFéG��æ�† 

   )/8×�pH�G6G[GyG<GŠFÜ�²0[ �² G�Í�X�� �² �/�l�'�š�Y 

    8×�‹H�G6G[GyG<GŠFÜ˜2Š �² I�Í�X�� �² �/�l�'�š�X 
  H�º(¾�€$SH�G2G•GGGxG•�*�W �² �/�l�'�š�Y���²G6G[GyG<GŠ�:�� 



/‘(¾Fþ1*(� 




































	各論（６）�物質代謝・異化と同化
	物質代謝とは・・・

