
˻ͭ ͔ͦͪͪ͟͟ͼ͙͙ ΄ͦ͊͟ 
͟ ͍͔͙ͦͣ͡;͔͚ͫͦ͟ ͔͔͒ͪͫͯͫͼ͙ͭ͊ͼ͙͙Υ 
͍ͤͦ·͔ ͎͙ͦͪͦͤͭ͘· ͺ͍͚͊ͦͦ͘ ͔͙͙ͭͪ͊ͨΧ 

˗̝̔̈̋̏̃ ˏȢ ˏȢ  

˗́̆̅̑́̕ ́̎̆̒̓̆̈̉̏̌̏̄̉̉ ̉ 
̑̆́̎̉̍́̓̏̌̏̄̉̉ ˞ː˙ ȟɣ 

ˍ̖̝̑́̎̄̆̌̒̋ȟ ςπρυ ̄Ȣ 

˜̆̓̑̏̈́̃̏̅̒̋ȟ 

15ɀρψ ̠̠̏̋̓̂̑ ςπρυ ̄Ȣ 

ʉʮʠʣʣʘ 

ʍʘʨʠʙʜʘ 



˥̏̋ ɂ ̞ ̓̏ ̃ ̟̐̆̑̃̔ ̘̝̏̆̑̆̅ ̙̎́̑̔̆̎̉̆ ̗̔̓̉̌̉̈́̉̉ 

̉ ̙̝̌̉ ̃ ̜̖̎̆̋̏̓̏̑ ̘̠̖̒̌̔́ ̙̎́̑̔̆̎̉̆ ̅̏̒̓́̃̋̉ ̋̉̒̌̏̑̏̅́Ȧ 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˥͙͔ͨͦͭ͊͘ ͙͙ͪͭ͟;͔͚ͫͦ͟ ͍͙͒ͦͫͭ͊͟ ͙ͫͦͪͦ͒͊͟͡Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 

˽
ͦ
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)  



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˥͙͔ͨͦͭ͊͘ ͙͙ͪͭ͟;͔͚ͫͦ͟ ͍͙͒ͦͫͭ͊͟ ͙ͫͦͪͦ͒͊͟͡Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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ͦ
ͭ
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)  



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˥͙͔ͨͦͭ͊͘ ͙͙ͪͭ͟;͔͚ͫͦ͟ ͍͙͒ͦͫͭ͊͟ ͙ͫͦͪͦ͒͊͟͡Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

˴͙͊ͨ͡͡Ύͪͤ·͚ 
͔͔ͪͪͯͭͣͤͭ͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 

˽
ͦ
ͭ
ͪ
͔
͋
͡
͔
ͤ
͙
͔
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)  



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˥͙͔ͨͦͭ͊͘ ͙͙ͪͭ͟;͔͚ͫͦ͟ ͍͙͒ͦͫͭ͊͟ ͙ͫͦͪͦ͒͊͟͡Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

˴͙͊ͨ͡͡Ύͪͤ·͚ 
͔͔ͪͪͯͭͣͤͭ͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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˽͎ͦͪͦ DO2 (DO2crit) 

250ς300 ͣ ͡κ͙ͣͤΗ 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˥͙͔ͨͦͭ͊͘ ͙͙ͪͭ͟;͔͚ͫͦ͟ ͍͙͒ͦͫͭ͊͟ ͙ͫͦͪͦ͒͊͟͡Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

˴͙͊ͨ͡͡Ύͪͤ·͚ 
͔͔ͪͪͯͭͣͤͭ͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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˽͎ͦͪͦ DO2 (DO2crit) 

250ς300 ͣ ͡κ͙ͣͤΗ 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˥͙͔ͨͦͭ͊͘ ͙͙ͪͭ͟;͔͚ͫͦ͟ ͍͙͒ͦͫͭ͊͟ ͙ͫͦͪͦ͒͊͟͡Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

˴͙͊ͨ͡͡Ύͪͤ·͚ 
͔͔ͪͪͯͭͣͤͭ͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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˽͎ͦͪͦ DO2 (DO2crit) 

250ς300 ͣ ͡κ͙ͣͤΗ 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˽͙͙ͪͤ͊͘͟ ΄ͦ͊͟ τ ͭ ͙ͪ ͙͎͙͒͊ͤͦͫͭ;͔͙ͫ͟ͻ ζͦͤ͊͟ηΧ 

ˣ˚˞ȡ 

̞̗̠̎̆́̌̏̐́̓̉̕ȟ 

̅̆̌̉̑̉̊ 

˜̘̏̋̉ȡ 

̓̆̍̐ ̅̉̔̑̆̈́ȟ 

̝̐̌̏̓̎̏̒̓ ̘̍̏̉ 

˗̜̏̇̎̊ ̐̏̋̑̏̃ȡ 

̗̠̗̠̍̉̋̑̏̉̑̋̔̌̉ȟ 

̒̉̍̐̓̏̍ ̠̐̓̎́ 

Ait-Oufella H. et al, Capillary refill time 
exploration during septic shock. Int Care 

Med 2014; 40: 958-964. 
ˍ ̋́̋ ̇̆ ̄̆̍̏̅̉̎́̍̉̋́ȩ 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
̉ͭͦ ͔͔ͫͦ͗ͤ͡ ͍·Ύ͍͙ͭΈΚ 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
̉ͭͦ ͔͔ͫͦ͗ͤ͡ ͍·Ύ͍͙ͭΈΚ 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
̉ͭͦ ͔͔ͫͦ͗ͤ͡ ͍·Ύ͍͙ͭΈΚ 





˞̜́̍̊ ̘̜́̒̓̊ ̃́̑̉́̎̓ ̙̏̋́ ̃ 

˛˕˟ ɂ ̅ ̜̉̒̓̑̉̂̔̓̉̃̎̊ȟ 

̎̆̃́̇̎̏ȟ ̋́̋ ̏̎ ̘̠̎́̉̎́̆̓̒ȣ 

ˡ́̈́ ̏̓̌̉̃́ ̉ ́̈́̕ Ⱥ̐̏̓̏̐́Ȼ 

ɂ ̒ ̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 



˞̜́̍̊ ̘̜́̒̓̊ ̃́̑̉́̎̓ ̙̏̋́ ̃ 

˛˕˟ ɂ ̅ ̜̉̒̓̑̉̂̔̓̉̃̎̊ȟ 

̎̆̃́̇̎̏ȟ ̋́̋ ̏̎ ̘̠̎́̉̎́̆̓̒ȣ 

ˡ́̈́ ̏̓̌̉̃́ ̉ ́̈́̕ Ⱥ̐̏̓̏̐́Ȼ 

ɂ ̒ ̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 



˞̜́̍̊ ̘̜́̒̓̊ ̃́̑̉́̎̓ ̙̏̋́ ̃ 

˛˕˟ ɂ ̅ ̜̉̒̓̑̉̂̔̓̉̃̎̊ȟ 

̎̆̃́̇̎̏ȟ ̋́̋ ̏̎ ̘̠̎́̉̎́̆̓̒ȣ 

ˡ́̈́ ̏̓̌̉̃́ ̉ ́̈́̕ Ⱥ̐̏̓̏̐́Ȼ 

ɂ ̒ ̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 



͍̅͊ͦ͊͘Ύ ͔͙ͭͪ͊ͨΎ ΄ͦ͊͟ 
˾ͦ͡Έ ͎͙͙ͦ͊ͫ͊͟͟͟͡͡Σ ͙͙͡ ζ͍ͦͦͫ͊ͭ͡·͚ Ή͔͙͚ͤ͒ͦͭ͡η? 

ː̌̉̋̏̋́̌̉̋̒ ɂ ́ ̜̎̉̏̎̎̊ ̂̉̏̐̏̌̉̍̆̑ȟ 

́̋̓̉̃̎̏ ̘̟̔́̒̓̃̔̉̊̚ ̃ ̈́̉̓̆̚ ̒̓̆̎̋̉ 

̠̋́̐̉̌̌̑́ ̉ ̠̗̑̆̄̔̌̉̉ ̆̆ ̗̐̑̏̎̉́̆̍̏̒̓̉ȣ 


