
˸͔͙͒ͼ͙ͤ͊ ͍͊ͭͪ͊͘΄͔͎ͤͦ ͒ͤΎ 

ͨͪͦͺΦ ˤΦˮΦ ˸͍͊ͯͪͦ͘ 

Ϧˤͪ͊; ͋ͯ͒ͯ΅͔͎ͦ ͔ͤ ͔͋ͯ͒ͭ ͍͒͊͊ͭΈ ͔͍͊ͪͫͭ͟͡Σ ͊ 
͙͍͔ͨͪ͡;͔ͭ ͍͙͙͔ͤͣ͊ͤ ͨ͊ͼ͙͔ͤͭ͊ ͟ ͔͊͋ͦͭ͘ ͦ ͍͔ͫͦͣ ͔͔ͭ͡Σ 
͙͔͔͒ͭΣ ͟ ͙ͨͦͫͯ͟ ͙ͨͪ;͙ͤ· ͙ ͍ͫͨͦͫͦ͋ͦ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ 
͔͙͋ͦͤ͘͡Ϧ 
    ́ͦͣ͊ͫ ͙̏͒ͫͦͤ 
 

http://www.telepresenceoptions.com/images/anybots2.jpg


Åˤ ·· ͍͔͔͟ ͙͙ͤ͟͡;͔ͫ͊͟Ύ ͔͙ͣ͒ͼ͙ͤ͊ ͍͙͍ͪ͊͊͊ͫ͘͡Έ 
͋·ͫͭͪͦ ͙ Ήͺͺ͔͙͍ͭͤͦ͟ 

Å˹͙͊͋ͦ͡Έ΄͙͔ ͙͔͙͒ͦͫͭ͗ͤΎ ͙͔͙ͣ͡ ͙͒ͫͼ͙͙ͨͤ͡·Σ 
͍ͫΎ͊ͤͤ͘·͔ ͫ ͻ͙͎͙ͪͯͪ;͔͙͙ͫͣ͟ ͔͙ͣͭͦ͒͊ͣ 
͔͡;͔͙ͤΎΦ ̏ͭͦͣͯ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͦ͡Σ ͔͔ͨͪ͗͒ ͍͔͎ͫͦΣ 
͋·͔ͫͭͪͦ ͍͙͙͔ͪ͊ͭ͘ ͔ͭͻ͙͙ͤ͟ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͔ͫͦ͟ 
ͦͫͤ͊΅͔͙͔ͤ ͙͙ͤ͟͟͡Σ ͔ͦͭͦͪͦ͟ ͔ͤ ͭͦ͡Έͦ͟ 
͎͙ͦ͋ͦ͊ͭͦ͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͻ͙͎ͪͯͪ͊Σ ͤͦ ͙ ͫͦ͒͊ͦ͘͡ 
͍͙ͯͫͦ͡Ύ ͒͡Ύ ͍͔͔͙ͨͪͦ͒ͤΎ ͔͚ͫͦ͗ͤ͡΄͙ͻ 
͔ͦͨͪ͊ͼ͙͚ ͍ ͔ͭͻ ͦ͋͊ͫͭ͡Ύͻ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ 
͎͙ͦͪ͊ͤͣ͊͘Σ ͦͭͦͪ͟·͔ ͋·͙͡ ͔ͤ ͒ͦͫͭͯͨͤ·Φ  



Å˶ ͔͍͔͊ͪͫͭͤͤ͊͟Ύ ͔͙ͭͪ͊ͨΎ ό͍͔ͤͯͭͪͤͤΎΎ 
͔͙ͣ͒ͼ͙ͤ͊ύΣ ͍ ·· ͔͙͙ͫͭͦͭ͡ ͔ͭ͊͗͟ 
͍͙͍ͪ͊͊͊ͫ͘͡Έ ͔ͯͫͨ΄ͤͦΦ ̏ͭͦͣͯ ͍ ͙ͤ͊͋ͦ͡Έ΄͔͚ 
͔͔͙ͫͭͨͤ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͦ͡ ͙͔͔͙͔ͨͪͣͤͤ 
͙͙͙͍͊ͤͭ͋ͦͭͦ͟Σ ͎ͦͪͣͦͤ͊͡Έͤ·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΣ 
͎͙͒ͪͯͻ ͼ͔͔͚ͤͤ΄͙ͻ ͔͙͔͍ͣ͒͊ͣͤͭͦ͟Σ ͊ ͔ͭ͊͗͟ 
͙͔͔͙͔ͨͪͣͤͤ ͫͦ͗ͤ͡·ͻ ͙͍ͨͪ͋ͦͪͦ 
͙͎͙͙͒͊ͤͦͫͭ͟Φ 



˻͍ͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· пP Medicine 

Å˽ ͔͙͙͍ͪ͒ͭͤ͊͟Ύ ό͔͔ͨͪ͒ͫ͊͊ͭ͘͟͡Έͤ͊Ύύ ς ͨ ͔͙͔ͪ͒ͫ͊͊ͤ͘͟ 
͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͒ͦͪͦ͘ΈΎ ό͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͍ͦͣͦ͗ͤ͘·͔ ͍ ͋ͯ͒ͯ΅͔ͣΣ 
͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͎͙͍͙ͪ͊ͪͦ͊ͤΎ ͙ ͒ͪΦύ ͔͎ͦͤͪͭͤͦͦ͟͟ ;͔͍͔ͦ͊͟͡Σ ͒ͦ 
ͨͦΎ͍͔͙ͤ͡Ύ ͔͍ͨͪ·ͻ ͙͍ͫͣͨͭͦͣͦΣ 

Å˽ ͔͍͔͙͍ͪͤͭͤ͊Ύ ό͔͔͙͔ͨͪ͒ͯͨͪ͒ͭ͡Έͤ͊Ύύ ς ͨ ͍͔͔͙͔ͪͦ͒ͤ 
ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͍ ͦͭͤͦ΄͔͙͙ͤ ͍ͦͣͦ͗ͤ͘·ͻΣ 
͔ͨͪ͒ͫ͊͊ͤͤ͘͟·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͒ͦ ͨͦΎ͍͔͙ͤ͡Ύ ͔͍ͨͪ·ͻ ͙͍ͫͣͨͭͦͣͦΣ  

Å˽ ͔͙͙͍ͪͫͦͤ͊ͪͦ͊ͤͤ͊͘͡Ύ ς ͍ ·͋ͦͪ ͔͡;͔͋ͤ·ͻ ͍͔͚͍͙͚ͦ͒ͫͭ͘ ͫ 
ͯ;͔ͭͦͣ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ό͎͔͔͙ͤͭ;͔͙ͫ͟ͻύ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͔͎ͦͤͪͭͤͦͦ͟͟ 
;͔͍͔ͦ͊͟͡Σ 

Å˽ ͙͙͙͍͊ͪͭͫͨ͊ͭͤ͊Ύ ς ͊ ͙͍͔ͭͤͦ͟ ͯ;͙͔͊ͫͭ ͨ͊ͼ͙͔ͤͭ͊ ͍ 
ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͍ͦͣͦ͗ͤ͘·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͙ͻ ͔͡;͔͙͙ͤ 



˸͔͙͒ͼ͙ͤ͊ ͍͊ͭͪ͊͘΄͔͎ͤͦ ͒ͤΎ 
Å͔̒͒ͪͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊ 

Å˴͔ͭͦ͡;ͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

Åˮ͎͔͔͙ͣͣͯͤͦͤͭ͊͟ ό͎͙͍͙͔ͨͪͦͤͦͪͦ͊ͤ͘ 
͔͍͙͚͊͋ͦ͊ͤ͘͡ύ 

Å˨͙͎͙͊ͤͦͫͭ͊͟ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͤ͊ ͍͔ͦͫͤͦ 
͍·͙ͫͦͦͤ͟ͺ͙͍ͦͪͣ͊ͭͤ·ͻ  ͔͍ͣ͊ͪͪͦ͟ 

Ǻ͎͙ͪ͊ͤͫͨ͊ͤͭͦͦ͡͡Ύ 

Å˾͔ͦͭͦ͋ͦͭͻ͙ͤ͊͟ 

Å˹͔͊ͤͦͭͻ͎͙͙ͤͦͦ͡ 

Å˨ͦͫͭͯͨͤͦͫͭΈ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ 

 



˾͍͙͙͔͊ͭ͘ ͔͙ͤ͊ͤͦͣ͒ͼ͙ͤ· 

Å˽ͦ͒ͻͦ͒ Ϧ˿͍͔ͪͻͯ ͍͙ͤ͘έ  ͘ ͊͟͡Ό;͔͊ͭͫΎ ͍  
͍͔ͯͫͦͪ΄͔͍͍͙͙ͤͫͭͦ͊ͤ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ 
͙͚͍ͣͪͦͯͫͭͪͦͫͭ͟Σ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ - ͍  ͙ͻ 
͒͊͡Έ͔͚ͤ΄͔͚ ͙͙ͣͤ͊ͭΌ͙ͪ͊͘ͼ͙͙Φ 
ÅϦ˸ͦͪ͊͟ΎϦ ͔ͤ͊ͤͦͭͻ͎͙ͤͦͦ͡Ύ- Ήͭͦ ͨͦ͒ͻͦ͒Σ 
͍ͦͫͤͦ͊ͤͤ·͚ ͤ͊ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘  ͎͔͔͙ͤͭ;͔͙ͫ͟ 
͙ͣͦ͒ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͍͙͍ͪͯͫͦ ͍ ͊͟;͔͍͔ͫͭ 
͍͚͔͍ͨͪͦ͊͒ͪͦ  ͒͡Ύ ͔͎ͪͯ͡Ύͼ͙͙ ͔ͭͦ͟͡;ͤ·ͻ 
ͫͭͪͯͭͯͪ͟  ό͍͙ͪͯͫ ͊͟͟ ͪͦ͋ͦͭΣ ͔ͭ͊͟͟͡-ͪͦ͋ͦͭΣ 
͙͔͋ͦͭͻ͎͙ͤͦͦ͡ΎύΦ 
 



˹͔͙͊ͤͦͣ͒ͼ͙ͤ͊ 
Å˸͔ͦͯ͟͡͡Ύͪͤ͊Ύ ͔ͤ͊ͤͦͭͻ͎͙ͤͦͦ͡Ύ ͍ͦͫͤͦ͊ͤ͊ ͤ͊ 
͙͍͙͙ͦͤͫͭͪͯͪͦ͊ͤ͟  ͔ͦͭ͒͡Έͤ·ͻ ͔ͣͦͯ͟͡͡Σ ͦ͋͊͒͊͡Ό΅͙ͻ 
͊͒͊ͤͤ͘·͙ͣ  ͍͚͍͙ͫͦͫͭ͊ͣΦ ˽͔͎͔ͪ͒ͨͦ͊͊ͭͫ͡ΎΣ ;ͭͦ 
͎ͨͦ͒ͦ͋ͤͦͦ ͪͦ͒͊ ͔ͣͦͯ͟͡͡Ύͪͤ·͔ ͦͤͫͭͪͯ͟͟ͼ͙͙ ͎ͣͦͯͭ 
͋·ͭΈ ͔ͨͦͫͭͪͦͤ· ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔ͣͻ͙͔͊ͤͦͫͤͭ͊͘ - 
ͨͪΎ͚ͣͦ ͙ͫ͋ͦͪ͟ ͙͘ ͣ͊͡·ͻ ͔ͣͦͯ͟͡͡ ͙  ͔͒͊͗ 
͔ͦͭ͒͡Έͤ·ͻ ͍͊ͭͦͣͦ 
Å˹͚͍͊ͤͦͯͫͭͪͦͫͭ͊Σ ͫͨͦͫͦ͋ͤ·͔ ͟ ͔͔͔ͨͪͣ΅͔͙ͤΌ ͍ 
ͦͪͯ͗͊͟Ό΅͔͚ ͔͔ͫͪ͒ ͙ ͔ͫͤ͊͋͗ͤͤ·͔ ͍͚͋ͦͪͭͦͦ 
͙͔͚ͫͫͭͣͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͨͦͯ͡;͙͙͡ ͍͙͔ͤ͊͊ͤ͘ 
͍ͤ͊ͤͦͪͦ͋ͦͭͦΦ ˻͙ͤ ͎ͫͣͦͯͭ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͒͡Ύ 
͔ͪ΄͔͙ͤΎ ͋ͦ͡Έ΄͎ͦͦ  ͙ͦ͟͡;͔͍ͫͭ͊ ͊͒͊͘; - ͒ ͙͎͙͙͊ͤͦͫͭ͟ 
͙ ͔͡;͔͙ͤΎ ͡Ό͋·ͻ ͔͔͚͋ͦͤ͘͡Σ ͍͟͡Ό;͊Ύ ͔͙͔ͫͭ͊ͪͤΦ  
 



͙́ͪ ͊ͫͫ͊͟͡ ͙͎͙͙͍ͤ͋ͭͦͪͦ ̅˹˻: 
͎͙͙͋ͪ͒ͤ·͔ ͔ͣͦͯ͟͡͡· ͙ ͙͔͊ͤͭͭ͊͡  

ˮͤͺ͙͙ͫͣ͊͋͟͡ 
(Remicadeϯ) 

 

ˢ͙͒͊ͣͯͣ͊͋͡ 
(Humiraϯ) 

IgG1F
c 

    Fab 

͔̏ͭ͊ͤͪͼ͔ͨͭ 
(Enbrelϯ) 

IgG1 
Fc 

Receptor  

˸ͦͤͦͦͤ͊͟͡͡Έͤ
·͔ ͙͔͊ͤͭͭ͊͡ 

˾͔͙ͦͣ͋ͤ͊ͤͭͤ͊͟Ύ 
͎͙͙͋ͪ͒ͤ͊Ύ ͔ͣͦͯ͊͟͡͡ 
͔ͪͼ͔ͨͭͦͪ/Fc-
͙͎͙ͣͣͯͤͦͦ͋ͯͤ͡͡ 

    Fab 

͔͙̇ͪͭͦͯͣ͊͋͊͘͡ ͨΉ͎ͦ͡ 
(Cimziaϯ) 

 

PEG 

˽̏˥͙͙͍ͪͦ͊ͤͤ͡·
 ͚ 

Cŀō  ͺ͎͔ͪ͊ͣͤͭ 

2 Ҏ 20 kDa PEG 

 
Weir N, Athwal D, et al. Therapy. 2006;3:535-45 



˴͊͟ ͔͚͍͔͒ͫͭͯͭ ͎͔ͤͤͦ-͙͔͔ͤ͗ͤͪͤ·͚ 
͙͎͙͋ͦͦ͡;͔͙͚ͫ͟ ͔ͨͪͨ͊ͪ͊ͭ ό͙͙ͪͭͯͫͣ͊͋͟ύΚ 



˥ˮˣ˽ ͍ ͔͡;͔͙͙ͤ ͪ͊͊͟  
ό͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·͔ ͙ ͔ͦ͒ͦ͋ͪͤͤ·͔ FDA) 

Janice M. Reichert. Antibody-based therapeutics to 
watch in 2011 mAbs 3:1, 76-99; January/February 2011  

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ 
͍͙͔ͤ͊͊ͤ͘ 

͎͍͔́ͦͪͦͦ 
͍͙͔ͤ͊͊ͤ͘ 

˸͙΄͔ͤΈ κ͙́ͨ ˽͙ͦ͊͊ͤ͘͟Ύ ˻͔͙͔͒ͦ͋ͪͤ FDA 

Ofatumumab Arzerra CD20; human IgGI ͙̆ͪͦͤ;͔͙͚ͫ͟ 
͙ͣ͡ͺͦͼ͙ͭ͊ͪͤ·͚ ͡ ͔͚ͦ͘͟ 

2009 

Tositumomab-1131 Bexxar CD20; murine lgG2a ˹͔ͻ͙ͦ͒͗ͤͫ͊͟͟Ύ  
͙ͣ͡ͺͦͣ͊ 

2003 

Ibritumomab tiuxetan Zevalin CD20; murine IgGI ˹͔ͻ͙ͦ͒͗ͤͫ͊͟͟Ύ  
͙ͣ͡ͺͦͣ͊ 

2002 

Rituximab Rituxan CD20;chimericlgG1 ˹͔ͻ͙ͦ͒͗ͤͫ͊͟͟Ύ  
͙ͣ͡ͺͦͣ͊ 

1997 

Gemtuzumab 
ozogamicin 

My I ota rg CD33; humanized lgG4 ˻ͫͭͪ·͚ ͙͔͔͚ͣͦͦ͘͟͡͡ 2000 

Alemtuzumab Campath-IH CD52; humanized IgGI ͙̆ͪͦͤ;͔͙͚ͫ͟ 
͙͔͔͚ͣͦͦ͘͟͡͡ 

2001 

Ipilimumab Pending CTLA-4; human IgGI ˸͔͊ͤͦͣ͊͡ 2010 

Panitumumab Vectibix EGFR; human lgG2 ˴͔ͦͦͪͭ͊͟͡͡Έͤ·͚ ͪ ͊͟ 2006 

Cetuximab Erbitux EGFR; chimeric IgGI ˴͔ͦͦͪͭ͊͟͡͡Έͤ·͚ ͪ ͊͟ 2004 

Trastuzumab Herceptin HER2; humanized IgGI ˾͊͟ ͣͦͦ͡;͚ͤͦ ͔͔͗͘͡· 1998 

Bevacizumab Avast in VEGF; humanized IgGI ˴͔ͦͦͪͭ͊͟͡͡Έͤ·͚ ͪ ͊͟ 2004 



˥ˮˣ˽ ͍ ͔͡;͔͙͙ͤ ͪ͊͊͟  
(III ͅ ͊͊͘ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ύ 

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ 

͍͙͔ͤ͊͊ͤ͘ 

˸͙΄͔ͤΈκ͙́ͨ ˽͙ͦ͊͊ͤ͘͟Ύ ˴͙ͦͣͨ͊ͤΎ-ͪ͊ͪ͊͋ͦͭ͘;͙͟ 

Naptumomab 

estafenatox 

5T4; Fab conj. to 

staph, enterotoxin A 

˽ͦ;͔;ͤͦ-͔ͭͦ͟͡;ͤ͊Ύ ͊ͪ͟ͼ͙ͤͦͣ͊ Active Biotech Research 

Girentuximab Carbonic anhydrase ix; 

IgGI 

˽ͦ;͔;ͤͦ-͔ͭͦ͟͡;ͤ͊Ύ ͊ͪ͟ͼ͙ͤͦͣ͊ 

͔͋͘ ͔͍ͣͭ͊ͫͭ͊ͦ͘ 

WilexAG 

Zanolimumab CD4; IgGI ˴ͦ͗ͤ͊Ύ ́-͔ͭͦ͟͡;ͤ͊Ύ ͙ͣ͡ͺͦͣ͊ TenX Biopharma/Genmab 

Obinutuzumab CD20; IgGI ͙̆ͪͦͤ;͔͙͚ͫ͟ ͙ͣ͡ͺͦͼ͙ͭ͊ͪͤ·͚ 

͔͚ͦ͘͟͡ 

Glycart/Genentech/Biogen 

Idee 

Brentuximab 

vedotin 

CD30; IgGI; conjugated 

to monomethyl 

auristatin E 

͙̆ͦ͒͗ͤͫ͊͟͟Ύ ͙ͣ͡ͺͦͣ͊ Seattle Genetics 

Tremelimumab CTLA-4; lgG2 ˸͔͊ͤͦͣ͊͡ ͫ ͔͙ͣͭ͊ͫͭ͊͊ͣ͘ Pfizer 

Zalutumumab EGFR; IgGI ˾͊͟ ͎͍ͦͦ͡· ͙ ΄͔͙ Genmab 

Necitumumab EGFR; IgGI ˴͔ͪͯͨͤͦͭͦ͟͡;ͤ·͚ ͪ͊͟ ͔͎͙͟͡ͻ ImClone 

Farletuzumab Folate receptor h; IgGI ˾͊͟ Ύ͙;͙͍ͤͦ͟ Morphotek 

Trastuzumab 

emtansine 

HER2; IgGI conj. to DM1 ˾͊͟ ͣͦͦ͡;͚ͤͦ ͔͔͗͘͡·Σ ͍ ͭͦͣ 

;͙͔ͫ͡ ͫ ͔͙ͣͭ͊ͫͭ͊͊ͣ͘ 

Genentech 

Pertuzumab HER 2; IgGI ˾͊͟ ͣͦͦ͡;͚ͤͦ ͔͔͗͘͡· ͫ 

͔͙ͣͭ͊ͫͭ͊͊ͣ͘ 

Genentech 

Dalotuzumab IGF-1R; IgGI ˴͔ͦͦͪͭ͊͟͡͡Έͤ·͚ ͪ͊͟ ͫ 

͔͙ͣͭ͊ͫͭ͊͊ͣ͘ 

Merck, Pierre Fabre 

Ramucirumab VEGFR2; IgGI ˾͊͟ ͔͗ͯ͒͊͟͡ ό͔͊͒ͤͦ͊ͪ͟ͼ͙ͤͦͣ͊ύ ͫ Imclone Systems/Eli Lilly 

Janice M. Reichert. Antibody-based therapeutics to 
watch in 2011 mAbs 3:1, 76-99; January/February 2011  



˥ˮˣ˽ ͍ ͔͡;͔͙͙ͤ ͙͊ͯͭͦͣͣͯͤͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡  
ό͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·͔ ͙ ͔ͦ͒ͦ͋ͪͤͤ·͔ FDA) 

Janice M. Reichert. Antibody-based therapeutics to 
watch in 2011 mAbs 3:1, 76-99; January/February 2011  

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ 

͍͙͔ͤ͊͊ͤ͘ 

͎͍͔́ͦͪͦͦ 

͍͙͔ͤ͊͊ͤ͘ 

˸͙΄͔ͤΈ κ͙́ͨ ˽͙ͦ͊͊ͤ͘͟Ύ ˻͔͙͔͒ͦ͋ͪͤ 

FDA 

Belimumab Pending B-lymphocyte stimulator; 

human IgGI 

˿˴ˤ 2010 

Efalizumab Raptiva CDlla; humanized IgGI ˽͙ͫͦͪ͊͘ 2003 

Tocilizumab Actemra IL6R; humanized IgGI ˾͔͍͙ͣ͊ͭͦ͒ͤ·͚ ͙͊ͪͭͪͭ 2010 

Ustekinumab Stelara IL12/23; human IgGI ˽͙ͫͦͪ͊͘ 2009 

Golimumab Simponi TNF; human IgGI ˾͔͍͙ͣ͊ͭͦ͒ͤ·͚ ͙ ͙͙ͨͫͦͪ͊ͭ;͔͙͚ͫ͟ 

͙͊ͪͭͪͭΣ ͙͙͊ͤͦͪͯ͘͟͡Ό΅͙͚ ͫ ͙͙ͨͦͤ͒ͭ͡ 

2009 

Certolizumab pegol Cimzia TNF; humanized Fab, 

pegylated 

ˣ͔ͦͤ͘͡Έ ˴ͪͦͤ͊ 2008 

Adalimumab Humira TNF; human IgGI ˾͔͍͙ͣ͊ͭͦ͒ͤ·͚ ͙͊ͪͭͪͭ 2002 

Infliximab Remicade TNF; chimeric IgGI ˾͔͍͙ͣ͊ͭͦ͒ͤ·͚ ͙ ͙͙ͨͫͦͪ͊ͭ;͔͙͚ͫ͟ 

͙͊ͪͭͪͭΣ ͙͙͊ͤͦͪͯ͘͟͡Ό΅͙͚ ͫ ͙͙ͨͦͤ͒ͭ͡Σ 

͔͋ͦͤ͘͡Έ ˴ͪͦͤ͊Σ ͙ͨͫͦͪ͊͘ 

1998 

Abatacept Orencia Extracellular domain of 
CTLA-4 fused to Fc of a 

human IgG1  

˾͔͍͙ͣ͊ͭͦ͒ͤ·͚ ͙͊ͪͭͪͭ 2005 

Etanercept Enbrel Extracellular domain of 
tumor necrosis factor 
receptor fused to Fc of 

human IgG1  

˾͔͍͙ͣ͊ͭͦ͒ͤ·͚ ͙͊ͪͭͪͭ 1998 



˥ˮˣ˽ ͍ ͔͡;͔͙͙ͤ ͙͊ͯͭͦͣͣͯͤͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡  
(III ͅ ͊͊͘ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ύ 

Janice M. Reichert. Antibody-based therapeutics to 
watch in 2011 mAbs 3:1, 76-99; January/February 2011  

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ 
͍͙͔ͤ͊͊ͤ͘ 

˸͙΄͔ͤΈκ͙́ͨ ˽͙ͦ͊͊ͤ͘͟Ύ ˴͙ͦͣͨ͊ͤΎ-
ͪ͊ͪ͊͋ͦͭ͘;͙͟ 

Vedolizumab a4 p7 integrin; IgGI ˣ͔ͦͤ͘͡Έ ˴ͪͦͤ͊ ͙ 
Ύ͍͔ͤͤ͘·͚ ͙ͦͭ͟͡ 

Millennium/Takeda 

Otelixizumab CD3; IgGI ˿˨ м ͙ͭͨ͊ Tolerx 

Teplizumab 
ό͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ 
͙͍͔ͨͪͦͫͭ͊ͤͦͤͦ͡ύ 

CD3; IgGI ˿˨ м ͙ͭͨ͊ Macrogenics/Eli 
Lilly 

T1h CD6; humanized 
IgGI 

˽͙ͫͦͪ͊͘ Biocon/CIMAB SA 

Epratuzumab CD22; IgGI ˿˴ˤ Immunomedics/UC
B 

Reslizumab IL-5; lgG4 ͙̏ͦͤͦ͘ͺ͙͡Έͤ·͚ Ήͦ͘ͺ͎͙͊ͭ Cephalon 

REGN88 IL-6R; human IgGI ˾͔͍͙ͣ͊ͭͦ͒ͤ·͚ ͙͊ͪͭͪͭΣ 
͙͙͊ͤͦͪͯ͘͟͡Ό΅͙͚ 
͙͙ͫͨͦͤ͒ͭ͡ 

Regeneron 

Briakinumab IL-12/23; IgGI ˽͙ͫͦͪ͊͘ Abbott 

AIN-457 IL-17A; human IgGI ͍͔͙̂ͭ Novartis 



˥ˮˣ˽ ͍ ͔͡;͔͙͙ͤ ͙ͪ͊͘͡;ͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡  
ό͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·͔ ͙ ͔ͦ͒ͦ͋ͪͤͤ·͔ FDA) 

Janice M. Reichert. Antibody-based therapeutics to 
watch in 2011 mAbs 3:1, 76-99; January/February 2011  

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ 
͍͙͔ͤ͊͊ͤ͘ 

͎͍͔́ͦͪͦͦ 
͍͙͔ͤ͊͊ͤ͘ 

˸͙΄͔ͤΈ κ͙́ͨ ˽͙ͦ͊͊ͤ͘͟Ύ ˻͔͙͔͒ͦ͋ͪͤ 
FDA 

Raxibacumab Pending 6. anthrasis PA; human 
IgGI 

˿͙͙͋ͪͫ͊͟Ύ Ύ͍͊͘ Pending 

Abciximab Reopro GPIIb/llla; chimeric IgGI 
Fab 

˽͔͔͔͙͔ͪ͒ͯͨͪ͗͒ͤ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ͭͪͦͣ͋ͦ ͙ͨͪ 

͎͙͙͔͊ͤͦͨ͊ͫͭ͟͡ 

1994 

Denosumab Prolia RANK-L; human lgG2 ˻͔ͫͭͦͨͦͪͦ͘ 2010 
Omalizumab Xolair IgE; humanized IgGI ˢͫͭͣ͊ 2003 
Natalizumab Tysabri c*4 integrin; humanized 

lgG4 
˾͔͊ͫͫΎͤͤ·͚ ͔ͫͪͦ͘͟͡ 2004 



˥ˮˣ˽ ͍ ͔͡;͔͙͙ͤ ͙ͪ͊͘͡;ͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡  
(III ͅ ͊͊͘ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ύ 

Janice M. Reichert. Antibody-based therapeutics to 
watch in 2011 mAbs 3:1, 76-99; January/February 2011  

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ 
͍͙͔ͤ͊͊ͤ͘ 

˸͙΄͔ͤΈκ͙́ͨ ˽͙ͦ͊͊ͤ͘͟Ύ ˴͙ͦͣͨ͊ͤΎ-
ͪ͊ͪ͊͋ͦͭ͘;͙͟ 

Pagibaximab Lipoteichoic acid; 
IgGI 

˽͔͔͔͙͔ͪ͒ͯͨͪ͗͒ͤ 
ͫͭ͊ͺ͙͍͎ͦͦͦͦͦ͟͟͟͡ ͔͙ͫͨͫͫ͊ ͫ 

ͦ;͔ͤΈ ͙͙ͤͣ͘͟ ͍͔ͫͦͣ ͙ͨͪ 
͔͙͙ͪͦ͗͒ͤ ͍͔ͤͦͦͪͦ͗͒ͤͤ·ͻ 

Biosynexus 

Solanezumab Amyloid beta; IgGI ˣ͔ͦͤ͘͡Έ ˢ͡Έͼ͎͔͚͔ͣͪ͊ Lilly 

Bapineuzumab Amyloid beta; IgGI ˣ͔ͦͤ͘͡Έ ˢ͡Έͼ͎͔͚͔ͣͪ͊ Pfizer, Janssen 



ʉʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ 

Åʕʤʙʨʠʦʥʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʩʧʦʩʦʙʥʳʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʣʶʙʦʡ ʪʠʧ ʢʣʝʪʦʢ  

Åʉʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʚʟʨʦʩʣʦʛʦ ʦʨʛʘʥʠʟʤʘ:, 

ʩʪʨʦʤʘʣʴʥʳʝ, ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ, 

ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʉʂ 

(ʧʝʯʝʥʠ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʞʠ, ʣʝʛʢʠʭ, 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʢʦʩʪʝʡ ʠ ʜʨ.) 

Åʉʂ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʧʦʣʠʧʦʪʝʥʪʥʳ, ʪ.ʝ. 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʦʙʩʪʚʝʥʥʦʡ 

ʪʢʘʥʠ 



ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʘʫʪʦʣʦʛʠʯʥʳʭ ʢʣʝʪʦʢ 

ȦɈɘɔɖ ȴɇɠɋɐɘ ȨɎɊ ɐɑɋɘɔɐ 

 

ȷɕɔɗɔɇ 
ɈɈɋɊɋɓɎɥ 

ȶɋɍəɑɢɘɆɘ 

Tateishi-Yuyama et 
al., 2002, Japan, 
TACT, 
ɕɖɔɗɕɋɐɘɎɈɓɔɋ 
ɖɆɓɊɔɒɎɍɎɖɔɈɆɓɓɔɋ 
ɐɔɓɘɖɔɑɎɖəɋɒɔɋ 
ɎɗɗɑɋɊɔɈɆɓɎɋ 

22 -  ȧɔɑɢɓɡɋ ɗ 
ɎɞɋɒɎɝɋɗɐɎɒɎ 
ɍɆɇɔɑɋɈɆɓɎɥɒɎ 
ɐɔɓɋɝɔɗɘɋɏ 

ȨɓəɘɖɎɒɡɞɋɝɓɔɋ ɈɈɋɊɋɓɎɋ 
ɒɔɓɔɓəɐɑɋɆɖɔɈ ɐɔɗɘɓɔɉɔ 
ɒɔɍɉɆ 

ȭɓɆɝɎɘɋɑɢɓɔɋ əɒɋɓɢɞɋɓɎɋ ɇɔɑɎ 
Ɉ ɕɔɐɔɋ, əɈɋɑɎɝɋɓɎɋ 
ɘɖɆɓɗɐəɘɆɓɓɔɉɔ ɊɆɈɑɋɓɎɥ 
ɐɎɗɑɔɖɔɊɆɄɊɆɑɢɓɔɗɘɎ 
ɇɋɍɇɔɑɋɈɆɥ ɊɎɗɘɆɓɜɎɥ ɛɔɊɢɇɡ 

Durdu S., et al., 
2006, ABMMNC 

 

28 - ȧɔɑɢɓɡɋ ɗ 
ɔɇɑɎɘɋɖɎɖəɤɟ
Ɏɒ 
ɘɖɔɒɇɔɆɓɉɎɎɘɔ
ɒ  Ɏ 
ɐɖɎɘɎɝɋɗɐɔɏ 
ɎɞɋɒɎɋɏ 
ɓɎɌɓɋɏ 
ɐɔɓɋɝɓɔɗɘɎ 

ȨɓəɘɖɎɒɡɞɋɝɓɔ 
ɆəɘɔɑɔɉɎɝɓɋ ɒɔɓɔɓəɐɑɋɆɖɡ 
ɐɔɗɘɓɔɉɔ ɒɔɍɉɆ 

 

Ƚɋɖɋɍ 6 ɒɋɗ. əɈɋɑɎɝɋɓɎɋ ankle-
brachial ɎɓɊɋɐɗɆ ə 14 ɇɔɑɢɓɡɛ, 
ɊɔɗɘɔɈɋɖɓɔɋ əɑəɝɞɋɓɎɋ 
ɐɆɝɋɗɘɈɆ ɌɎɍɓɎ, ɇɔɑɎ Ɉ ɕɔɐɔɋ, 
ɈɖɋɒɋɓɎ ɇɋɍɇɔɑɋɈɔɏ ɛɔɊɢɇɡ, 
ɐɔɑɑɆɘɋɖɆɑɢɓɆɥ ɗɋɘɢ ɗɔɗəɊɔɈ ə 
22 (78,5%) ɇɔɑɢɓɡɛ 

 

 

Kolvenbach R. et al., 
2007, Germany 

15 ɇɔɑɢɓɡɛ ɗ 
ɘɋɖɒɎɓɆɑɢɓɔɏ 
ɗɘɆɊɎɋɏ 
ɐɖɎɘɎɝɋɗɐɔɏ 
ɎɞɋɒɎɎ 
ɐɔɓɋɝɓɔɗɘɋɏ 

ȲɔɇɎɑɎɍɆɜɎɥ G-CSF , 
CD34+ ɎɑɎ CD133+ 



ȦɈɘɔɖ ȴɇɠɋɐɘ ȨɎɊ ɐɑɋɘɔɐ 

 

ȷɕɔɗɔɇ ɈɈɋɊɋɓɎɥ ȶɋɍəɑɢɘɆɘ 

Liu H. et al., 
2006, Japan 

Ȱɖɡɗɡ ɗ ɎɞɋɒɎɋɏ 
ɒɔɍɉɆ 

ȽɋɑɔɈɋɝɋɗɐɎɋ ȲȷȰ + 
ɕɑɆɜɋɓɘɆɖɓɡɏ ɚɆɐɘɔɖ 
ɖɔɗɘɆ 

ɈɓəɘɖɎɆɖɘɋɖɎɆɑɢɓɔ ȹɈɋɑɎɝɋɓɎɋ ɆɓɉɎɔɉɋɓɋɍɆ, 
əɒɋɓɢɞɋɓɎɋ ɍɔɓɡ ɎɞɋɒɎɎ 
ɉɔɑɔɈɓɔɉɔ ɒɔɍɉɆ 

Kajiguchi M. et 
al., 2007, Japan 

7 ɇɔɑɢɓɡɛ ɗ 
ɐɖɎɘɎɝɋɗɐɔɏ ɎɞɋɒɎɋɏ 
ɐɔɓɋɝɓɔɗɘɋɏ, ɇɔɑɋɍɓɢ 
ȧɤɖɉɋɖɆ 

ȲɔɓɔɓəɐɑɋɆɖɡ ɐɔɗɘɓɔɉɔ 
ɒɔɍɉɆ Ɏ ɕɋɖɎɚɋɖɎɝɋɗɐɔɏ 
ɐɖɔɈɎ 

ȴɘɈɋɘ ə 3 ɇɔɑɢɓɡɛ, 
əɈɋɑɎɝɋɓɎɋ 
ɜɎɖɐəɑɎɖəɤɟɎɛ CD34+ Ɏ  
CD133+ 

Kamata Y. et al., 
2007, Japan 

6 ɇɔɑɢɓɡɛ ɗ 
ɗɎɗɘɋɒɓɡɒɎ 
ɍɆɇɔɑɋɈɆɓɎɥɒɎ 
ɗɔɋɊɎɓɎɘɋɑɢɓɔɏ ɘɐɆɓɎ 

ȲɔɓɔɓəɐɑɋɆɖɡ ɐɔɗɘɓɔɉɔ 
ɒɔɍɉɆ Ɏ ɕɋɖɎɚɋɖɎɝɋɗɐɔɏ 
ɐɖɔɈɎ 

 

Ȳɋɗɘɓɔ Ɉ ɒɋɗɘɆ 
ɎɞɋɒɎɎ 

Ƚɋɖɋɍ 1 ɒɋɗɥɜ 
əɒɋɓɢɞɋɓɎɋ ɇɔɑɎ 

Canizo M.C. et 
al., 2007, Spain,  
ȵɋɖɈɡɏ ɗɑəɝɆɏ 
ɑɋɝɋɓɎɥ 
CD133+ ɐɑɋɘɐɎ 
ɕɋɖɎɚɋɖɎɝɋɗɐɔ
ɏ ɐɖɔɈɎ 

1 ɇɔɑɢɓɔɏ ɗ 
ɐɖɎɘɎɝɋɗɐɔɏ ɎɞɋɒɎɋɏ 
ɐɔɓɋɝɓɔɗɘɋɏ 

G-CSF ɗɘɎɒəɑɎɖɔɈɆɓɓɡɋ 
CD133+ ɐɑɋɘɐɎ 
ɕɋɖɎɚɋɖɎɝɋɗɐɔɏ ɐɖɔɈɎ 

ȨɓəɘɖɎɒɡɞɋɝɓɔ Ƚɋɖɋɍ 17 ɒɋɗ. ɗɔɛɖɆɓɋɓɎɋ 
ɐɔɓɋɝɓɔɗɘɎ, əɒɋɓɢɞɋɓɎɋ 
ɇɔɑɎ, ɚəɓɐɜɎɔɓɆɑɢɓɡɋ  
əɑəɝɞɋɓɎɥ 

ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʘʫʪʦʣʦʛʠʯʥʳʭ ʢʣʝʪʦʢ 



ȦɈɘɔɖ ȴɇɠɋɐɘ ȨɎɊ ɐɑɋɘɔɐ 

 

ȷɕɔɗɔɇ ɈɈɋɊɋɓɎɥ ȶɋɍəɑɢɘɆɘ 

Skora J. et al., 2007, Polish 18 ɇɔɑɢɓɡɛ ɗ 
ɐɖɎɘɎɝɋɗɐɔɏ 
ɎɞɋɒɎɋɏ 
ɐɔɓɋɝɓɔɗɘɋɏ 

 

Ȱɔɗɘɓɡɏ ɒɔɍɉ, 
ɎɓɐəɇɎɖɔɈɆɓɓ
ɡɏ 2 ɝ ɗ 
ɉɋɓɔɒ 
VEGF165 

ȨɓəɘɖɎɒɡɞɋɝɓɔ 

 

ȹ 1 (55%) ɇɔɑɢɓɡɛ 
ɗɔɛɖɆɓɋɓɆ ɐɔɓɋɝɓɔɗɘɢ, 
ɑɋɝɋɓɎɋ ɇɋɍɔɕɆɗɓɔ 

Bartsch T. et al., 2007, 
Germany, TAM-PAD 

 

13 ɇɔɑɢɓɡɛ ɗ 
ɛɖɔɓɎɝɋɗɐɔɏ 
ɎɞɋɒɎɋɏ 
ɐɔɓɋɝɓɔɗɘɋɏ 
(ɗɘɆɊɎɥ Fontaine 
IIb ) 

ȦəɘɔɑɔɉɎɝɓɡɋ 
ɒɔɓɔɓəɐɑɋɆɖ
ɡ 
ɐɔɗɘɓɔɉɔɒɔɍɉ
Ɇ 

ȰɔɒɇɎɓɎɖɔɈɆɓɓɔɋ 
ɈɓəɘɖɎɒɡɞɋɝɓɔɋ Ɏ 
ɈɓəɘɖɎɆɖɘɋɖɎɆɑɢɓɔɋ 
ɈɈɋɊɋɓɎɋ 

Ƚɋɖɋɍ 2-13- ɊɔɗɘɔɈɋɖɓɔɋ 
əɈɋɑɎɝɋɓɎɋ ɊɎɗɘɆɓɜɎɎ 
ɇɋɍɇɔɑɋɈɔɏ ɛɔɊɢɇɡ, 
ɍɓɆɝɎɘɋɑɢɓɔ əɑəɝɞɎɑɗɥ 
ɕɑɋɝɋ-ɑɔɊɡɌɋɝɓɡɏ ɎɓɊɋɐɗ, 
ɗɆɘəɖɆɜɎɥ ȴ2 

 

Zhang H.K. et al., 2007, 
China 

15 ɇɔɑɢɓɡɛ ɗ 
ɛɖɔɓɎɝɋɗɐɔɏ 
ɎɞɋɒɎɋɏ 
ɐɔɓɋɝɓɔɗɘɋɏ 

G-CSF 
ɗɘɎɒəɑɎɖɔɈɆɓ
ɓɡɋ ɐɑɋɘɐɎ 
ɕɋɖɎɚɋɖɎɝɋɗ
ɐɔɏ ɐɖɔɈɎ 

ɈɓəɘɖɎɒɡɞɋɝɓɔ ɊɔɗɘɔɈɋɖɓɔɋ əɒɋɓɢɞɋɓɎɋ 
ɇɔɑɎ, əɈɋɑɎɝɋɓɎɋ ɊɎɗɘɆɓɜɎɎ 
ɇɋɍɇɔɑɋɈɔɏ ɛɔɊɢɇɡ, 
ɍɓɆɝɎɘɋɑɢɓɔ əɑəɝɞɎɑɗɥ 
ɕɑɋɝɋ-ɑɔɊɡɌɋɝɓɡɏ ɎɓɊɋɐɗ 

Gu Y. et al., 2007, China 42 ɇɔɑɢɓɡɛ ɗ 
ɎɞɋɒɎɋɏ ɓɎɌɓɋɏ 
ɐɔɓɋɝɓɔɗɘɎ 

ȦəɘɔɑɔɉɎɝɓɡɋ 
ɗɘɈɔɑɔɈɡɋ 
ɐɑɋɘɐɎ 
ɐɔɗɘɓɔɉɔ 
ɒɔɍɉɆ Ɏ 
ɕɋɖɎɚɋɖɎɝɋɗ
ɐɔɏ ɐɖɔɈɎ 

Ƚɋɖɋɍ 4 ɓɋɊɋɑɎ əɒɋɓɢɞɋɓɎɋ 
ɇɔɑɎ, əɈɋɑɎɝɋɓɎɋ ɕɑɋɝɋ-
ɑɔɊɡɌɋɝɓɔɉɔ ɎɓɊɋɐɗɆ, 
ɗɆɘəɖɆɜɎɥ ȴ2, ɚɔɖɒɎɖɔɈɆɓɎɋ 
ɓɔɈɡɛ ɐɔɑɑɆɘɋɖɆɑɎɏ ɕɔ 
ɊɆɓɓɡɒ ɆɓɉɎɔɉɖɆɚɎɎ. 
ȶɆɍɑɎɝɎɏ Ɉ ɣɚɚɋɐɘɎɈɓɔɗɘɎ Ɉ 
ɊɈəɛ ɉɖəɕɕɆɛ ɓɋ ɕɔɑəɝɋɓɔ. 

ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʘʫʪʦʣʦʛʠʯʥʳʭ ʢʣʝʪʦʢ 



ʊʨʘʥʩʧʣʘʥʪʘʮʠʷ ʘʫʪʦʣʦʛʠʯʥʳʭ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʠʰʝʤʠʠ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ 

Åʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʵʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ  

Åʥʝ ʪʨʝʙʫʝʪ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ 

Åʠʩʢʣʶʯʘʝʪ ʢʣʝʪʦʯʥʳʝ ʠʤʤʫʥʥʳʝ 

ʨʝʘʢʮʠʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ 

ʦʩʣʦʞʥʝʥʠʷ (ʪʢʘʥʝʚʘʷ ʵʤʙʦʣʠʷ, 

ʵʢʪʦʧʠʯʝʩʢʘʷ ʦʩʩʠʬʠʢʘʮʠʷ) 



Technetium-99m tetrofosmin single-photon emission computed tomography 

polar maps of a patient with stress-induced ischemia in the inferolateral 

myocardium at baseline (left). Three months after intramyocardial injection of 

autologous bone-marrow-derived mononuclear cells there is a reduction in the 

extent of stress-induced ischemia (middle). The effect is sustained at 12 

months follow-up (right).  

Saskia et al. Role of Imaging in Cardiac Stem Cell Therapy J Am Coll Cardiol, 2007; 49:1137-1148  

ʍʨʦʥʠʯʝʩʢʘʷ ʠʰʝʤʠʷ ʤʠʦʢʘʨʜʘ  
ʠʪʨʘʤʠʦʢʘʨʜʠʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʘʫʪʦʤʦʥʦʥʫʢʣʝʘʨʦʚ 

http://content.onlinejacc.org/content/vol49/issue11/images/large/06032062.gr5.jpeg


Perin, E. C. et al. Eur Heart J Suppl 2006 8:H46-51H; doi:10.1093/eurheartj/sul066 

Electromechanical map (anterior orientation) showing unipolar voltage 

ʀʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ  
ʠʪʨʘʢʦʨʦʥʘʨʥʦʝ ʚʚʝʜʝʥʠʝ ʘʫʪʦ ʉD34+ʢʣʝʪʦʢ 



Perin, E. C. et al. Eur Heart J Suppl 2006 8:H46-51H; doi:10.1093/eurheartj/sul066 

The anterolateral wall that received cell injection therapy 

ʍʨʦʥʠʯʝʩʢʘʷ ʠʰʝʤʠʷ ʤʠʦʢʘʨʜʘ  
ʠʪʨʘʤʠʦʢʘʨʜʠʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʘʫʪʦ CD34+ ʢʣʝʪʦʢ 



ʀʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ  
ʠʪʨʘʢʦʨʦʥʘʨʥʦʝ ʚʚʝʜʝʥʠʝ ʘʫʪʦ ʉD34+ʢʣʝʪʦʢ 

Å left posterior oblique (A) and left anterior oblique (B) views at 65 min after injection of 

18F-FDGïlabeled unselected bone marrow cells into the left circumflex coronary artery. 

(C and D) Representative left posterior oblique (C) and left anterior oblique (D) views at 

70 min after injection of 18F-FDGïlabeled CD34-positive subpopulation of bone marrow 

cells into left anterior descending coronary artery  

Zhang et al. Comparison of Imaging Techniques for Tracking Cardiac Stem Cell Therapy. Journal of Nuclear 

Medicine 2007 Vol. 48 No. 12 1916-1919  

http://jnm.snmjournals.org.ubproxy.ub.uni-heidelberg.de/cgi/content/full/48/12/1916/FIG3
http://jnm.snmjournals.org.ubproxy.ub.uni-heidelberg.de/cgi/content/full/48/12/1916/FIG3
http://jnm.snmjournals.org.ubproxy.ub.uni-heidelberg.de/cgi/content/full/48/12/1916/FIG3
http://jnm.snmjournals.org.ubproxy.ub.uni-heidelberg.de/cgi/content/full/48/12/1916/FIG3


Voltarelli, J. C. et al. JAMA 2007;297:1568-1576. 

ʋʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ 
A1c  ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʠʦʜʘ ʙʝʟ 
ʧʨʠʤʝʥʝʥʠʷ 

ʵʢʟʦʛʝʥʥʦʛʦ ʠʥʩʫʣʠʥʘ 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ I ʪʠʧʘ  
ʥʝʤʠʝʣʦʘʙʣʘʪʠʚʥʘʷ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʉʂ (n=15) 



12 ʥʝʜʝʣʴ ʧʦʩʣʝ 
ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʘʷ 
ʦʢʨʘʩʢʘ ʢʦʣʣʘʛʝʥ I ʠ II 

ʪʠʧʘ  

Lee et al. Injectable Mesenchymal Stem Cell Therapy for Large Cartilage Defects. Stem Cells 2007 Vol. 25 No. 11 p. 2964 -2971 

ʂʣʝʪʦʯʥʘʷ ʪʝʨʘʧʠʷ ʚ ʦʨʪʦʧʝʜʠʠ  
ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

http://stemcells.alphamedpress.org.ubproxy.ub.uni-heidelberg.de/cgi/content/full/25/11/2964/F7
http://stemcells.alphamedpress.org.ubproxy.ub.uni-heidelberg.de/content/vol25/issue11/images/large/stm0110706590007.jpeg


˻ͪͺ͊ͤ·͔ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ 

ʈʝʜʢʠʭ ʷʚʣʝʥʠʡ ʥʝʧʨʝʨʳʚʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʘ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ 

ʨʘʩʪʸʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʝʜʢʦʩʪʠ ʷʚʣʝʥʠʷ 

ʐʠʨʦʪʘ ʦʭʚʘʪʘ ʮʝʥʪʨʦʚ ʜʦʣʞʥʘ ʨʘʩʪʠ ʦʙʨʘʪʥʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ: 

ʄʝʩʪʥʳʝČʈʝʛʠʦʥʘʣʴʥʳʝČʅʘʮʠʦʥʘʣʴʥʳʝČʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ?Č 

ɻʣʦʙʘʣʴʥʳʝ? 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ ʩʦʚʤʝʩʪʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ; ʦʥʠ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 

ʜʠʩʢʫʩʩʠʦʥʥʦʛʦ ʧʣʘʥʘ ʜʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

(ɻʏʇ) ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʨʝʜʢʠʭ 

ʧʦʢʘʟʘʥʠʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʢʘʨʩʪʚ 

 

 

 



ˮ˿˿˶˩˨˻ˤˢ˹ˮ̒   ˥˩˹˻˸ˢ  ̉˩˶˻ˤ˩˴ˢ 
Å ˮ͔͙͒ͤͭͺ͙ͼ͙͍ͪͦ͊ͤ· ͣͯͭ͊ͤͭͤ·͔ ͎͔ͤ· м рлл  ͎͔ͣͦͤͦͤͤ·ͻ ͔͔͚͋ͦͤ͘͡  

Å ˾͊ͪ͊͋ͦͭ͊ͤ͘· ͙͍͔ͯͤͪͫ͊͡Έͤ·͔ ͔ͣͦͯ͟͡͡Ύͪͤͦ-͎͔͔͙ͤͭ;͔͙͔ͫ͟  ͔ͣͭͦ͒· 
͙͎͙͙͒͊ͤͦͫͭ͟ ͔͍͔ͤ͊ͫ͒ͫͭͤͤ͡·ͻ   ͙  ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͋ ͔͔͚ͦͤ͘͡ 

Å  ˭ ͔͊ͦ͗ͤ͡· ͍ͦͫͤͦ· ͔͙͙͍͚ͨͪ͒ͭͤͦ͟ ͨ ͔͙ͪͫͦͤͺ͙ͼ͙͍͚ͪͦ͊ͤͤͦ 
͔͙ͣ͒ͼ͙ͤ· Σ ͺ͎͔͔͙͙͊ͪͣ͊ͦͤͭ͟͟ ͙ ͺ͎͔͙͙͊ͪͣ͊ͦͤͦͣ͟͟  

Å ˢ͙͍ͭͤͦ͟ ͍͙͍ͪ͊͊͘ΌͭͫΎ ͙͎͔͙ͤͯͭͪͤͦͣ͊͟Σ ͙͎͔͙͊ͪ͒ͦͤͦͣ͊͟͟Σ ͎͔͙ͤͦͣ͊͟ 
ͫͨͦͪͭ͊Σ  ͔͙ͫͭ͊ͪͤΎ  ͙ ͒ͪΦ   

Å ˤ͔ͤ͒ͪΎΌͭͫΎ ͔ͣͭͦ͒· ͔͙͍͙ͭͫͭͪͦ͊ͤΎ ͔͍͔͚ͤ͊ͫ͒ͫͭͤͤͦ͡ 
͔͔͙ͨͪ͒ͪ͊ͫͨͦͦ͗ͤͤͦͫͭ͡ ͟ ;͊ͫͭ·ͣ ͔ͦͣͨͫͤ͟͟͡·ͣ ˸̅˭  

Å ˾͊ͪ͊͋ͦͭ͊ͤ͘· ͤ͊ͯ;ͤ·͔ ͍ͦͫͤͦ· ͙ ͤ͊;͊ͭ· ͙͙ͤ͟͡;͔͙͔ͫ͟ ͙ͫͨ·͙ͭ͊ͤΎ ͨͦ 
͎͔͚ͤͤͦ ͙ ͔ͭͦ͟͡;͚ͤͦ ͔͙͙ͭͪ͊ͨ ͔͍͔ͤ͊ͫ͒ͫͭͤͤ͡·ͻ ͙ ͔͔͍͔ͤͤ͊ͫ͒ͫͭͤͤ͡·ͻ 
͔͔͚͋ͦͤ͘͡ 

Å ˿͔͙͔ͭͪͣͭ͡Έ͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͨͦͯ͡;͙͙͡  ͔ͭͻ͎͙͙ͤͦͦ͡ ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡Φ 

 



ˣ͔͔͔ͪͣͤͤͦͫͭΈ ͙ ͺ͎͔͔͙͊ͪͣ͊ͦͤͭ͊͟͟ 

˥͔͔͙ͤͭ;͔͙͔ͫ͟ ͙ͪ͊͘͡;͙Ύ όнл-фр҈ ͍͔ͫͻ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·ͻ ͍͔͍ͦͭͭͦύ ς ͦ ͒ͤ͊ ͙͘ 
͙ͨͪ;͙ͤ  ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͙ͪ͊͘͡;͙͚  ͤ͊ ͔͍͔͊ͪͫͭͤͤ͟͡·͔ ͔ͨͪͨ͊ͪ͊ͭ·   
 
ˮͫͨͦ͡Έͯ͘Ύ ͺ͎͔͔͙͊ͪͣ͊ͦͤͭͯ͟͟ ͔ͯ͗ ͔͎ͫͦ͒ͤΎ ͣͦ͗ͤͦ:  
͊ύ ͨͦ͒ͦ͋ͪ͊ͭΈ ͒ͦͯ͘ ͔ͨͪͨ͊ͪ͊ͭ͊Σ ͋ύ ͙͔͙ͣͤͭ͘Έ ͫͨͦͫͦ͋ ͍͍͔͔͙͒ͤΎΣ ͍ύ ͍·͋ͪ͊ͭΈ 
͙͔͔͔ͤ͊ͣͤ ͙ͭͦͫ͟;ͤ·͚ ͎͊ͤ͊ͦ͡Φ 
 
˽͔ͪͨ͊ͪ͊ͭ· ͔͔͔͋ͪͣͤͤ·ͻ Σ ͒͡Ύ ͦͭͦͪ͟·ͻ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙͔ͨͪͣͤΎͭΈ 
ͺ͎͔͔͙͊ͪͣ͊ͦͤͭͯ͟͟: 
- ̅ ͙͔͍ͦ͊͡Ύ ͙ͫͦͭ͊͟͡ ό͎͔ͤ MTHFR ͙ ͒ͪΦ) 
- ʕ ͊ͪͺ͙͊ͪͤ (͎͔ͤ CYP2C9, VKOR˿ ͙ ͒ͪΦύ  
- s ͙͙ͫͨͪͤ ͙ ́ͪͦͣ͋ͦ ˢͫͫ ό͎͔ͤ CYP2C19, UGT1A6 ͙ ͒ͪΦύ 
- ˽ ͔ͪͨ͊ͪ͊ͭ· ͍͊͡Έ͔͍͚ͨͪͦͦ ͙ͫͦͭ͟͡· ό͔͡;͔͙͔ͤ Ή͙͔͙͙ͨͨͫ͡ύ ό͎͔ͤCYP2C19,  
CYP2A6 ͙  ͒ͪΦύ 
˾Ύ͒ ͙͍ͨͪͦͭͦͦͨͯͻ͔͍ͦ͡·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ό͙͙ͭͦͨͯͪͤ·ύ 
 
˻͍ͫͤͦͤ·͔ ͔ͣͦͯ͟͡͡Ύͪͤͦ-͎͔͔͙ͤͭ;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͺ͎͔͔͙͊ͪͣ͊ͦͤͭ͟;͔͚ͫͦ͟ 
͙͎͙͙͒͊ͤͦͫͭ͟ ς ͋ ͙ͦ;͙ͨ· 
 
  



ζ̅ˮˣ˾-ˣˮ˻̉ˮ˽η - ˨ ˮˢ˥˹˻˿́ˮ˴ˢ ˥˩˹˩́ˮ̉˩˿˴ˮ ˻ˣ̂˿˶˻ˤ˶˩˹˹̍̆ 
̅˻˾˸ ́˾˻˸ˣ˻̅ˮ˶ˮˮ  

ɻʝʥ ɹʝʣʢʦʚʳʡ ʧʨʦʜʫʢʪ  ʄʫʪʘʮʠʷ/ʇʦʣʠʤʦʨʬʠʟʤ 

FGB ɓ-ʬʠʙʨʠʥʦʛʝʥ -455G>A 

F2 ʇʨʦʪʨʦʤʙʠʥ 20210G>A 

F5 ʌʘʢʪʦʨ 5 ʃʝʡʜʝʥ, 1691G>A (Arg506Gln) 

F7 ʌʘʢʪʦʨ 7 10976G>A (Arg353Gln) 

PAI1  ʀʥʛʠʙʠʪʦʨ ʪʢʘʥʝʚʦʛʦ 

ʘʢʪʠʚʘʪʦʨʘ 

ʧʣʘʟʤʠʥʦʛʝʥʘ 1 ʪʠʧʘ  

 

ï675 5G>4G 

GP3A  ɻʣʠʢʦʧʨʦʪʝʠʥ 3ʘ 1565ʊ>ʉ (Leu33Pro) 

MTHFR ʄʝʪʠʣʝʥʪʝʪʨʘʛʠʜʨʦʬʦʣʘʪ

ʨʝʜʫʢʪʘʟʘ 

677ʉ>ʊ 

˿ͻ͔ͣ͊ ͙͋ͦ;͙ͨ͊ 

˾͔ͯ͘͡Έͭ͊ͭ· ͔͙͍͙ͭͫͭͪͦ͊ͤΎ 

͔́ͻ͎͙ͤͦͦ͡Ύ ͎͔͔͍͡·ͻ ͋ ͙ͦ;͙͍ͨͦ (Biochip-IMB) 

̅ͦͪͣ· ͭͪͦͣ͋ͦͺ͙͙͙͡ 



˨˹-˴͙͎͙͒͊ͤͦͫͭ͊͟   ;͊ͫͭ·ͻ  ͻͪͦͣͦͫͦͣͤ·ͻ ͔͔͚͋ͦͤ͘͡ ͯ 
ͨͦ͒͊͡  ͔ͣͭͦ͒ͦͣ   QF-PCR   

ˤ͔ͪͣΎ ͙͊ͤ͊͊͘͡  1-2 ͒ ͤΎ 

˸͔͙͊ͭͪ͊͡ ς ͊ ͙͙ͣͤͦͭ;͔ͫ͊͟Ύ ͙͗͒ͦͫͭ͟ΈΣ 
͍͙ͦͪͫͤ· ͻ͙ͦͪͦͤ͊ 

˽͙͍͙͔ͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ς 10-30 
 ͦ ͋ͪ͊͘ͼ͍ͦ    ͤ͊ м ͙͊ͤ͊͘͡ 
́ͦ;ͤͦͫͭΈ ς 99% 
̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ς ͒ ͦ фр҈  

˸͔ͭͦ͒ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙ͨͪͦͦ͒ͭΈ ͙͙͎ͫͪͤͤ͟ ;͊ͫͭ·ͻ  
ͻͪͦͣͦͫͦͣͤ·ͻ ͔͔͚͋ͦͤ͘͡ ͨͦ͒͊͡ ͯ  ͍͔ͫͻ  
͔͗ͤ΅͙ͤ ͎ͪͯͨͨ  ͍·͎ͫͦͦͦ͟ ͙ͪͫ͊͟ ˿͊ͤͭ͟- 
˽͔͔͎ͭͪ͋ͯͪ͊     

  

  ʕ  ˹ˮˮˢ˥ ˾ˢ˸˹ ͔ͣͭͦ͒ͦͣ ˴̅-˽̇˾  ύ ͍ нллф- нлмм  ͍͔͔ͨͪͦ͒ͤͦ ͍ͫ·΄͔ 600  ͨ ͔ͪͤ͊ͭ͊͡Έͤ·ͻ 
͙͎͙͒͊ͤͦͫͭ͟ Σ ͍·Ύ͍͔ͤͦ͡ он ͨͦ͒͊͡ ͫ ͻͪͦͣͦͫͦͣͤ·͙ͣ ͔͋ͦͤ͘͡Ύ͙ͣ ό ͙ ͘ ͙ͤͻ  нн ͨͦ͒͊͡  ͫ 
͙ͫͤ͒ͪͦͣͦͣ ˨͊ͯͤ͊ύ   

      ˨ ˹-˴ ͫ ͔͍͔ͤ͊ͭͦͪ͟ ABI-3300 



  

        ɸʊɽʈʆʊʈʆʄɹʆɿ 

ɸʅʊʀɸɻʈɽɻɸʅʊʓ 

ʈɽɸʂʊʀɺʅʆʉʊʔ 

ʊʈʆʄɹʆʎʀʊʆɺ ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʪʝʩʪʳ 

 ʂʃʆʇʀɼʆɻʈɽʃ,  ɸʉʇʀʈʀʅ 

ʄɽʊɸɹʆʃʀɿʄ 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɹʃʆʂɸɼɸ çʄʀʐɽʅʀè 

ɻʝʥʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ɻʝʥʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ 

ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ 

ʘʢʪʠʚʘʮʠʠ 

˿͙͙ͪͦͭͤ͊͟ нлмл 
  

͔͙͍͙͔́ͫͭͪͦ͊ͤ ͔ͦͣͨͫ͊͟͟͡  ͎͔͍ͤͦ GP IIIa,  P2Y12,  CYP3A5, GP VI  ͙  
COX-м ͍ͨͦͦ͘͡Ύ͔ͭ   ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ  ͙͍͒ͦͪͦͯ͘͟  ͔͍͊ͪͫͭ͟͡Σ 
͙͔ͨͪͣͤΎ͔ͣ·ͻ ͒͡Ύ   ͙͎͔͎͚͊ͤͭ͊ͪ͊ͤͭͤͦ ͭ ͔͙͙ͪ͊ͨ   ͍ͭͪͦͣ͋ͦͦ͘  


