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 ?ëƊ�Í 
 

ǖƫƝƸƣƝǔ (cytokine) ǖǖǖ÷ĊőƉ�ÐƀƖGXƊÿë 
 ƫƝƸ (cyto-) :÷Ċ  ƣƝǔ (kine) :�/ÈĴ 

 

 ǖƝǔƲǗǒƝƤǔ (interleukin , IL)  
 ŬŬŶƑƉ�Õõ÷ĊƊőƅ�/ƀƖGX 
  IL-1, IL-2, ǖǖǖƊƓŵƉÜĪǖçZżƗƂśƉÓ;ƙƃźƖŮ 
 ǖƨǊƣƝǔ (chemokine) 
 ŬŬ0YĶ0} (chemotaxis) ƙ�ƀƖGX 
  
 ǖǊƽƣƝǔ (monokine)   
 ŬŬ3Ì (monocyte) ŷƔÏÎżƗƖ'X 
 ǖǏǔǀơƣƝǔ (lymphokine)   
 ŬŬǏǔƿÌ (lymphocyte) ŷƔÏÎżƗƖ'X 

 
ǖǊƽƣƝǔŭǏǔǀơƣƝǔƆŴŵ?ëƋ�ĽƅƋ�ƘƗƈŴŮ 
ǖƨǊƣƝǔƉƋ÷ĞÒ ƊÈĴƒ¼}0ħ��'ƈƇƑųƖŸƫƝƸƣƝǔƆƋBƌƈŴŮ 
ǖTNFŭIFNŭGM-CSFƈƇƋ�Ɗ?ëƊƎƎ�ÐżƗƄŴƖŮ�

ƪƛįĄŦǬ102  



ƪƛįĄŦǬ282~286  

ƫƝƸƣƝǔ�



ƪƛįĄŦǬ285-6  

ƨǊƣƝǔ�



ƫƝƸƣƝǔƊÉv 
 

ǝǜ¨uŌƅÎÍ¼}ƙÜ�ƀƖŮ 
 

Ǟǜ*Äǘ�4ƈƇƉƓƖǙrŭä�őƅ�ƂƉÎ�ǖ'»żƗƖŮ 
 ǘļĿƉƫƝƸƣƝǔŉ�XƊĺ$ąĬŸŶŻƈƘƗƖŮǙ 

 

ǟǜÏÎƋ�Ņ}ƅŭuŌŮÎ�"ƅƊƫƝƸƣƝǔƋäCŮ 
 ǘƫƝƸƣƝǔƉƓƖ�xĩƈ�ü¼/ƋķŻƔƈŴŮǙ 

 

Ǡǜ*Äƙ7źƂ÷ĊƋĨ�ƊƫƝƸƣƝǔƙ>�ƉÏÎƀƖŮ 
 

ǡǜ7]�û<īD}ŸřeƉnŴŮ 
 

ǢǜƢǗƸƦǎƝǔ (autocrine)ŭƿǎƦǎƝǔ (paracrine)ŭ 
 ƎƗƉƠǔƹƦǎƝǔ (endocrine) Ɗ�Ð«kƙƆƖŮ 

 

ǣǜU«ƈ (pleiotropic) ÎÈ¼}ƙÜ�ƀƖŮ 
 ǘżƎŽƎƈ¬Þ÷ĊƉ�ÐƀƖƂƐŮǙ 

 

ǤǜÔƈƖƫƝƸƣƝǔŸ>ſ®ČƙÜ�ƀƖ (redundancy)Ů 
 ǘƬƧƺǐ�ŇúĸŸ!�żƗƖƂƐŮǙ�

ƪƛįĄǬ102  



TNF 

αƍǏƵƦƮI 
(IL-2, IL-4, IL-7 etc) 

βƬǗƸI 
(IL-1, IL-18, GM-CSF etc) 

¾<I (IL-8, chemokine) 
ƪƛįĄŦǬ102  

ƫƝƸƣƝǔƊªŀ�



ƫƝƸƣƝǔ7]�Ɗªŀ�

ƪƛįĄŦǬ103  

7]�ƊI� Év�

ǩI� ÷ĊTCys´KŬĖĽ�ƉWSXWSǊƴǗǀ�
ǩǩIŬ� ÷ĊTCys´K�
TNFI� ÷ĊTCys´Kŭ÷Ċ"death domain (DD) 
IL-1I� Ig«ªŀ�
ƴǒƬǔƤƺǗưI� ÷Ċ"ŜJƉTyr kinase domain 
TGFβI� ÷Ċ"ŜJƉSer/Thr kinase domain 
ChemokineI� 7FĖĳľdomainŬǨġÝ!qI�



ƪƛįĄ108 

ƫƝƸƣƝǔ7]�ŦǘūIǙ�

γc; common gamma chain 
βc; common beta chain 
gp 130; glycoprotein 130 



ƪƛįĄŦǬ282~286  

ƫƝƸƣƝǔƊ'şǘ7]�ǀƚǈǏǗƉƓƖǙ�



ƫƝƸƣƝǔƊ®Č 
 

ǝǜŀģ 
ǖSCF (stem cell factor)ŬIL-3ƒIL-6Ɔ2>žƄŀģh÷ĊPµ 
ǖIL-7Ŭ  Ǐǔƿõh÷ĊƙB÷ĊƒT÷Ċƍ'0 
ǖIL-15Ŭ  Ǐǔƿõh÷ĊƙNK÷Ċƍ'0 
ǖSCF, IL-3, GM-CSFŬ 

  ŝóÌõh÷Ċƙc¦ÌŭĈÁ÷ĊŭWOKÌ 
  WŊÌŭW�Ìŭ3Ìƍ'0 

 

Ǟǜ�Õyð 
ǖIL-12, IL-18Ŭ  Ø4�ƉƓƖ*Äƅ­Ê÷ĊŸÏÎ 
ǖIL-12Ŭ   ƺƝǗǁT÷ĊƙTh1÷Ċƍ'0 
ǖIL-23(IL-6/TGF-b/IL-1)ŬTh17÷Ċƍ'0  
ǖIL-4Ŭ           Th2÷Ċƍ'0 
ǖIL-4, IL-5, IL-6Ŭ  B÷Ċƙ��ÏÎ÷Ċƍ'0ǖƦǎƮƮƝƵƴ 
 

ǟǜ÷Ċ³ 
ǖTNF, FasLŬ�ÕyðƊø�ŭĚd6y}ǏǔƿÌƊ�ŕ�



ƫƝƸƣƝǔƊ®Č 
 

ǝǜŀģ 
ŬǖSCF (stem cell factor)ŬIL-3ƒIL-6Ɔ2>žƄŀģh÷ĊPµ 
 

ŬǖIL-7Ŭ  Ǐǔƿõh÷ĊƙB÷ĊƒT÷Ċƍ'0 
 

ŬǖIL-15Ŭ  Ǐǔƿõh÷ĊƙNK÷Ċƍ'0 
 

ŬǖSCF, IL-3, GM-CSFŬ 
  ŝóÌõh÷Ċƙc¦ÌŭĈÁ÷ĊŭWOKÌŭ 
  WŊÌŭW�Ìŭ3Ìƍ'0 

 

Ǟǜ�Õyð 
ǖIL-12, IL-18ŬØ4�ƉƓƖ*Äƅ­Ê÷ĊŸÏÎ 
ǖIL-12ŬƺƝǗǁT÷ĊƙTh1÷Ċƍ'0 
ǖIL-23(IL-6/TGF-b/IL-1)ŬTh17÷Ċƍ'0  
ǖIL-4Ŭ           Th2÷Ċƍ'0 
ǖIL-4, IL-5, IL-6ŬB÷Ċƙ��ÏÎ÷Ċƍ'0ǖƦǎƮƮƝƵƴ 
 

ǟǜ÷Ċ³ƆƫƝƸƣƝǔ 
ǖTNF, FasLŬ�ÕyðƊø�ŭĚd6y}ǏǔƿÌƊ�ŕ�



ƪƛįĄŬǬ104  

ŀģƆƫƝƸƣƝǔ�



�ƈƫƝƸƣƝǔƊ®Č 
 

ǝǜŀģ 
ŬǖSCF (stem cell factor)ŬIL-3ƒIL-6Ɔ2>žƄŀģh÷ĊPµ 

ŬǖIL-7Ŭ  Ǐǔƿõh÷ĊƙB÷ĊƒT÷Ċƍ'0 

ŬǖIL-15Ŭ  Ǐǔƿõh÷ĊƙNK÷Ċƍ'0 

ŬǖSCF, IL-3, GM-CSFŬ 
  ŝóÌõh÷Ċƙc¦ÌŭĈÁ÷ĊŭWOKÌŭ 
  WŊÌŭW�Ìŭ3Ìƍ'0 

 

Ǟǜ�Õyð 
ŬǖIL-12, IL-18Ŭ  Ø4�ƉƓƖ*Äƅ­Ê÷ĊŸÏÎ 
 

ŬǖIL-12Ŭ   ƺƝǗǁT÷ĊƙTh1÷Ċƍ'0 
 

ŬǖIL-4Ŭ   ƺƝǗǁT÷ĊƙTh2÷Ċƍ'0 
 

ŬǖIL-4, IL-5, IL-6Ŭ  B÷Ċƙ��ÏÎ÷Ċƍ'0ǖƦǎƮƮƝƵƴ 
 

ǟǜ÷Ċ³ƆƫƝƸƣƝǔ 
ǖTNF, FasLŬ�ÕyðƊø�ŭĚd6y}ǏǔƿÌƊ�ŕ�



�ÕyðƆƫƝƸƣƝǔ�

ƪƛįĄŬǬ105  

Th17�
IL-17A/F 
IL-21,22�

IL-23�



ǃǐƿǗT÷ĊƊB÷Ċ¼}0ƆƫƝƸƣƝǔ�

ǖ��ÏÎƊƦǎƮƮƝƵƴ)s�



ƫƝƸƣƝǔƊ®Č 
 

ǝǜŀģƆƫƝƸƣƝǔ 
ǖSCF (stem cell factor)ŬIL-3ƒIL-6Ɔ2>žƄŀģh÷ĊPµ 
ǖIL-7ŬǏǔƿõh÷ĊƙB÷ĊƒT÷Ċƍ'0 
ǖIL-15ŬǏǔƿõh÷ĊƙNK÷Ċƍ'0 
ǖSCF, IL-3, GM-CSFŬ 

 ŝóÌõh÷Ċƙ 
 c¦ÌŭĈÁ÷ĊŭWOKÌŭWŊÌŭW�Ìŭ3Ìƍ'0 

 

Ǟǜ�ÕyðƆƫƝƸƣƝǔ 
ǖIL-12, IL-18ŬØ4�ƉƓƖ*Äƅ­Ê÷ĊŸÏÎ 
ǖIL-12ŬƺƝǗǁT÷ĊƙTh1÷Ċƍ'0 
ǖIL-23(IL-6/TGF-b/IL-1)ŬTh17÷Ċƍ'0  
ǖIL-4Ŭ           Th2÷Ċƍ'0 
ǖIL-4, IL-5, IL-6ŬB÷Ċƙ��ÏÎ÷Ċƍ'0ǖƦǎƮƮƝƵƴ 
 

ǟǜ÷Ċ³ 
ǖTNF, FasLŬ�ÕyðƊø�ŭĚd6y}ǏǔƿÌƊ�ŕ�



÷Ċ³ƆƫƝƸƣƝǔ�

ƪƛįĄŬǬ106  



ƁƊ�ƊƫƝƸƣƝǔƊ®Č�

ǖģñ"ß÷ĊƍƊ�ÐƆÅÙ6yƊĭ_�

¼}0ǇƦǒ
ǀƚǗƭÒ ƫƝ
ƸƣƝǔƉƓƖ`
ģñƊ�m�

ģñ"ß÷Ċ
Ɗ�ã'XÜ
ËƉƓƖÝģÌ
Ɗ"ß�ã�

ÝģÌƊģñ
TƍƊì/ǖǖǖ
ùĂƅƊÅÙ
6y�

ģ½%HƉƓƖ
ģñƊŐNǖǖǖ
ùĂ�\ 
�



TNFα$

ƝǔƲǗǒƝƤǔǢ�

ćę�

ģ¿ƛǈǒƝƹġÝ�

CRP 

ǀƜǁǏƽǗƩǔ�

ǇǔƽǗƮû<ǑƦƴǔ�

|}�ġÝ�

ǖćę÷ĊƍƊ�ÐƆ 
 |}�ġÝ(Acute Phase Protein)ÏÎĭ_�

ǇƦǒǀƚǗƭ�



|}�ġÝƊƢǂƱƻǔ�Ð�

ćę�
ģ¿ƛǈǒƝƹġÝ�

CRP 

ǇǔƽǗƮû<ǑƦƴǔ�

ǇƦǒǀƚǗƭ�

Ø4��



ƪƛįĄŬǬ107  

ƫƝƸƣƝǔ�;�ŇƆİƊ)s�

JAK/STATúĸ 
ƉƓƖŉ�XÜË�

SOCSƉƓƖİƊ)s�



Ǉ�

ƫƝƸƣƝǔǖƼƵƸǓǗƦ�





Ěd�Õ×�ƆƫƝƸƣƝǔ�



�ÕĨ<�ŸģñQƉ¹ãŭħ�Ɗ¼}0ŭÝģÌŃĶ�

ǫǪǧŬ�

Ģpö�� ģñÅ�
ƪƛįĄŬŪŦŧŨũ�



ÙÊǖ§¥� ÏÎ÷Ċ� ƫƝƸƣƝǔ�

ŒòÅ� ¼}0T÷Ċ 
­Ê÷Ċ�

IL-6, IFN-γ,  
IFN-α$

ÜÇŭ Ĺ�{� ¼}0ǇƦǒǀƚǗƭ� TNF-α$

Ģpö�� IL-20, $
ċĖÅŭwĖÅŭwïÅ� ¼}0T÷Ċ� IL-2, TNF-α$
�āŅ�Ù� ¼}0T÷Ċ� IFN-γ$
�ÕƧǒǁǏǔP,� IL-6ƉƓƖB÷Ċ'0ĭ_�
�¦��ǖ�DNA ¼}0ǇƦǒǀƚǗƭ� IL-6ƉƓƖB÷Ċ'0ĭ_�

Âģ}ıģŭģ`¢Àa� ¼}0T÷Ċ� IL-6ƉƓƖB÷Ċ'0ĭ_ 
ǘ�ĵģÌ��ŭ�ģ`¢
��ÏÎǙ�

�ÕĨ<�ÏÎŭ¹ã� ¼}0T÷Ċ� IL-6ƉƓƖB÷Ċ��ÏÎŭ
­Ê÷ĊƆIFN-αƊá��
ÐƉƓƖęE¹ã�

SLEǘ Ĺ}ƠǏƶǇƸǗƷƮǙƊÙÊƆƫƝƸƣƝǔǘǝǙ�



ÙÊǖ§¥� ÏÎ÷Ċ� ƫƝƸƣƝǔ�

ǐǗǂƮđÅŭġÝb� ¼}0T÷Ċ� IL-6 Ɗà�ŗ\ 
�ÕƧǒǁǏǔ¹ãƉƓƖ
Th1/Th2ƾǎǔƮƊ�Ɨ�

�£éúØSǘCNSǐǗ
ǂƮǙ�

¼}0T÷Ċ� IL-6, TNF-αƉƓƖ�£é
úØS�

ǐǆƝƹćÅ� ¼}0T÷Ċ� IL-28ƉƓƖćŗ\�

SLEǘ Ĺ}ƠǏƶǇƸǗƷƮǙƊÙÊƆƫƝƸƣƝǔǘǞǙ�



ŒòǏƞǇƴ (RA, rheumatoid arthritis)Ŭ�



ÙÊǖ§¥� ÏÎ÷Ċ� ƫƝƸƣƝǔ�

UÜ}ŒòÅ� ÃĖāýĝ÷Ċŭ¼}0
T÷Ċŭ¼}0ǇƦǒ
ǀƚǗƭŭU¦ÝģÌ�

IL-1β, IL-6, IL-8, IL-18, 
IFN-γ, TNF-αƈƇƊÅÙ
}ƫƝƸƣƝǔ�

ŢôťÙŭŢæR� ¼}0ǇƦǒǀƚǗƭ� IL-1β, IL-17, TNF-α$

 Ĺ�{ŭ�Ö.�� ¼}0T÷Ċŭ¼}0Ǉ
ƦǒǀƚǗƭ�

IL-1β, TNF-α$

�ŋÀaŭŠ±��� ¼}0ǇƦǒǀƚǗƭ� TNF-αŬǘǑǂƴǔǙ�
ÜÇǘuÇǙ� IL-1βƊőĎƍƊ�Ð�
CRPǘ|}�ġÝǙŤ�� ¼}0ǇƦǒǀƚǗƭ� IL-6Ɗć÷ĊƍƊ�Ð�
ĵģÌ¹ŔĿi�ł� ¼}0ǇƦǒǀƚǗƭ� IL-6ƉƓƖǀƜǁǏƽǗƩǔŭ

ƧǒǁǏǔÏÎP,�

ÝģÌǘW�ÌǙP,� ¼}0T÷Ċ� IL-1βƉƓƖG-CSFÏÎ�
ıģ� IL-6Ɗć÷ĊƊhepcidin

Ņ+ÏÎǘō(Ðŗ\Ǚ�

RAǘŒòǏƞǇƴǙƊÙÊƆƫƝƸƣƝǔǘǝǙ�



ÙÊǖ§¥� ÏÎ÷Ċ� ƫƝƸƣƝǔ�

ƛǐǁǈǔ��� ćę� IL-6Ɗć÷ĊƍƊ�Ð�
�ÕƧǒǁǏǔP,� B÷Ċ� IL-6ƉƓƖB÷Ċ'0ĭ_�

ǏƞǇƸƝƹGXÏÎ� B÷Ċ� IL-6, IL-10ƉƓƖB÷Ċ¼
}0�

ƛǈǒƝƹǗƬƮ� ćę� IL-6, IL-22 (IL-10ǀƚǈ
ǏǗǙƉƓƖć÷ĊƊƛǈǒ
ƝƹÏÎP,�

RAƊÙÊƆƫƝƸƣƝǔǘǞǙ�



ƫƝƸƣƝǔƆŒòǏƞǇƴǘŢæRǙƊØ��

ÃĖÅÙƉƓƖÝ
ģÌǘT÷ĊǙƊùĂ
"ìĤ 
�

Ěd6y} T÷Ċ
ƉƓƖǇƦǒǀƚǗƭ
¼}0ǘÅÙ}ƫƝ
ƸƣƝǔÏÎǙ�

TNF-α, IL-6 ƈƇƉ
ƓƖāýĝ÷ĊŷƔ
ƊMMPƆRANKLÏ
ÎŬTh17'0ĭ_�

Th17ƉƓƖæŢ÷Ċ
'0�łŭMMPƈƇ
ƉƓƖæŢ÷Ċ¼}
0ŭŒòæR 

MMP  matrix metalloproteinase 
RANKL  receptor activator of nuclear 

 factor kappa-b ligand 



ƫƝƸƣƝǔ� ×��

Ņ+� TNF-α$ ÅÙ}Ĕ×�ŭŒòÅŭģñÅ�

IL-2, IL-7, IL-10, 
IL-2R, IL-10R 

ÅÙ}Ĕ×��

IL-3 éúčţ×��

IFN-γ$ SLE 

STAT4 ÅÙ}Ĕ×��

��� TNF-α SLE 
IL-1 receptor 
agonist 

ŒòÅ�

STAT3 ÅÙ}Ĕ×��

TGF-β$ ÅÙ}Ĕ×� 
SLE 

ƫƝƸƣƝǔǖƬƧƺǐ�ŇƆĚd�Õ×��

Immunobiology, p629ǘ�Ɖ/È[šƊåîƉƓƖǙ�



�Õ� ÙƆƫƝƸƣƝǔ�



�Õ� Ù 
Immunodeficiency Syndrome 

�ÕõƊŉ�ÞųƖŴƋ2°Þ¯ŖƉƓƕÜÙƀƖ×�ă 
 
'ş 
Ŭ4Ü}�Õ� Ù  

 primary (congenital) immunodeficiency syndrome) 
ŬüÜ}�Õ� Ù 

 secondary (aquired) immunodeficiency syndrome) 

ÙÊ 
ǖ6tǖŋÙ0ǖňjƀƖ�¤ 
ǖ�DĪ�¤ƈƇŭØ4}Ɗ�ŴØ4�ƉƓƖ�¤ 
ǖ�¤ƉƓƖ	�žƈŴųƖŴƋŋÙƊ<�ÙÜÎ�



ǖ�DĪ�¤ (Opportunistic Infection) 
 

�e
ƉƋØ4}ƙèżƈŴǛųƖŴƋØ4}ŸřeƉlŴuÎÈŸǛ�¤œs
ČƊ��žƂ�ĆƈƇƉ�¤ƀƖŻƆŮŻƊƓŵƈ�ĆƉŶŴƄƋǛ²e÷Ğ8ƙª
�ƀƖuÎÈŸ�¤ÙƙķŻƀM<ƑUŴŮ÷Ċ}�ÕŸ��žƂ�ĆƉƋǛ9Ē
"ǖŠņƣǔƭƳÙǛƻǋǗǊƬƮƴƮǖƣǏƻĉÅƈƇŸƏƔƗƖŮW�ÌÀa�Ɖ
ƋĔ"÷ĞǛĀĘĞƈƇƉƓƖ�ģÙǛƛƮǄǐƥǐƮĉÅƈƇŸƏƔƗƖŮ�

ƻǋǗǊƬƮƴƮ 
ǖƣǏƻĉÅ�9Ē"ǖŠņƣǔƭƳÙ�

ƻǋǗǊƬƮƴƮ 
ǖƣǏƻ4Ġ 
ǘ�¤ĉƊŘXŞuŏ$âǙ�

C, cystic form 
T, trophic form 



�ƈ4Ü}�Õ� Ù�
ǝǜŋÙĨ<�Õ� ÙŦŬǘT÷ĊŭB÷ĊƊ5�Ɖ¯ŖǙ 

 severe combined immunodeficiency (SCID) 
ǖXŁŎISCIDǖǖǖγcSÔ 
ǖe¤Ĝ�-}ISCID ǖǖǖJak3SÔŭIL-77]�SÔ  RAG1ŭ 
ǖRAG2SÔIǖǖǖŉ�X#ª�ŗ\ 
ǖADAŉ�XSÔI 
Ǟǜ��¯�ƙ�vƆƀƖ�Õ� Ù 
ŬǖXŁŎÆŦγ ƧǒǁǏǔģÙŦ(X-linked agammaglobulinemia, XLA) 
ŬǖIgA¯�Ù 
ǟǜƁƊ�Ɗ�Õ� Ù 
ŬǖǕƜƮƪƵƸǖƢǗǐƹǏƵƴÙ�ăŦ(Wiskott-Aldrich Syndrome)  
Ŭǖ·÷ģñ�m}ń/VĮÙ(Ataxia-teleangiectasia, AT) 
ŬǖƷƜƭǍǗƭÙ�ăŦ(DiGeorge Syndrome) 
ŬǖƴƟƷƜƛƵƦǖ¡Ù�ăŦ(Chediak-Higashi Syndrome) 
Ŭǖħ�¯�Ù 
ŬǖŠ÷Ċ®Č� �



�ƈ4Ü}�Õ� Ù�
ǝǜŋÙĨ<�Õ� ÙŦŬǘT÷ĊŭB÷ĊƊ5�Ɖ¯ŖǙ 

 severe combined immunodeficiency (SCID) 
ǖXŁŎISCIDǖǖǖγcSÔ 
ǖe¤Ĝ�-}ISCID ǖǖǖJak3SÔŭIL-77]�SÔ  RAG1ŭ 
ǖRAG2SÔIǖǖǖŉ�X#ª�ŗ\ 
ǖADAŉ�XSÔI 
Ǟǜ��¯�ƙ�vƆƀƖ�Õ� Ù 
ŬǖXŁŎÆŦγ ƧǒǁǏǔģÙŦ(X-linked agammaglobulinemia, XLA) 
ŬǖIgA¯�Ù 
ǟǜƁƊ�Ɗ�Õ� Ù 
ŬǖǕƜƮƪƵƸǖƢǗǐƹǏƵƴÙ�ăŦ(Wiskott-Aldrich Syndrome)  
Ŭǖ·÷ģñ�m}ń/VĮÙ(Ataxia-teleangiectasia, AT) 
ŬǖƷƜƭǍǗƭÙ�ăŦ(DiGeorge Syndrome) 
ŬǖƴƟƷƜƛƵƦǖ¡Ù�ăŦ(Chediak-Higashi Syndrome) 
Ŭǖħ�¯�Ù 
ŬǖŠ÷Ċ®Č� �
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XŁŎISCIDǖǖǖγcSÔ�



XŁŎISCID 
ŀģƊÔe�



�ƈ4Ü}�Õ� Ù�
ǝǜŋÙĨ<�Õ� ÙŦŬǘT÷ĊŭB÷ĊƊ5�Ɖ¯ŖǙ 

 severe combined immunodeficiency (SCID) 
ǖXŁŎISCIDǖǖǖγcSÔ 
ǖe¤Ĝ�-}ISCID ǖǖǖJak3SÔŭIL-77]�SÔ  RAG1ŭ 
ǖRAG2SÔIǖǖǖŉ�X#ª�ŗ\ 
ǖADAŉ�XSÔI 
Ǟǜ��¯�ƙ�vƆƀƖ�Õ� Ù 
ŬǖXŁŎÆŦγ ƧǒǁǏǔģÙŦ(X-linked agammaglobulinemia, XLA) 
ŬǖIgA¯�Ù 
ǟǜƁƊ�Ɗ�Õ� Ù 
ŬǖǕƜƮƪƵƸǖƢǗǐƹǏƵƴÙ�ăŦ(Wiskott-Aldrich Syndrome)  
Ŭǖ·÷ģñ�m}ń/VĮÙ(Ataxia-teleangiectasia, AT) 
ŬǖƷƜƭǍǗƭÙ�ăŦ(DiGeorge Syndrome) 
ŬǖƴƟƷƜƛƵƦǖ¡Ù�ăŦ(Chediak-Higashi Syndrome) 
Ŭǖħ�¯�Ù 
ŬǖŠ÷Ċ®Č� �



ƪƛįĄŬǬ107  

ƫƝƸƣƝǔ�;�ŇƆİƊ)s�

JAK/STATúĸ 
ƉƓƖŉ�XÜË�

SOCSƉƓƖİƊ)s�



�ƈ4Ü}�Õ� Ù�
ǝǜŋÙĨ<�Õ� ÙŦŬǘT÷ĊŭB÷ĊƊ5�Ɖ¯ŖǙ 

 severe combined immunodeficiency (SCID) 
ǖXŁŎISCIDǖǖǖγcSÔ 
ǖe¤Ĝ�-}ISCID ǖǖǖJak3SÔŭIL-77]�SÔ   
ǖRAG1ŭRAG2SÔIǖǖǖŉ�X#ª�ŗ\ 
ǖADAŉ�XSÔI 
Ǟǜ��¯�ƙ�vƆƀƖ�Õ� Ù 
ŬǖXŁŎÆŦγ ƧǒǁǏǔģÙŦ(X-linked agammaglobulinemia, XLA) 
ŬǖIgA¯�Ù 
ǟǜƁƊ�Ɗ�Õ� Ù 
ŬǖǕƜƮƪƵƸǖƢǗǐƹǏƵƴÙ�ăŦ(Wiskott-Aldrich Syndrome)  
Ŭǖ·÷ģñ�m}ń/VĮÙ(Ataxia-teleangiectasia, AT) 
ŬǖƷƜƭǍǗƭÙ�ăŦ(DiGeorge Syndrome) 
ŬǖƴƟƷƜƛƵƦǖ¡Ù�ăŦ(Chediak-Higashi Syndrome) 
Ŭǖħ�¯�Ù 
ŬǖŠ÷Ċ®Č� �



XŁŎISCIDǖǖǖγcSÔ�



ƫƝƸƣƝǔƮƸǗǉ 
(cytokine storm) 



ģÌĲŠÙ�ăŦHemophagocytic syndromeǘHPS) 
ű©zŲŬǇƦǒǀƚǗƭŸģÌƙĲŠƀƖØ�ƙAƀƖŮ 
ůØGŰ  
Ŭ�}Ǐǔƿēǘ�}ēÚŒŁģÌĲŠÙ�ăǙ 
ŬƞƝǐƮ�¤ǘ�¤ŒŁģÌĲŠÙ�ăǙ 
Ŭė4Øǘė4ØŒŁģÌĲŠÙ�ăǙ 
ůØÍŰ 
Ŭ�ÕyðÔeƉƓƖŤƫƝƸƣƝǔģÙ 
ŬǘǇƦǒǀƚǗƭŷƔƊIL-1β, IL-6, IL-18, IL-12, TNF-αǙ$
ŬǇƦǒǀƚǗƭƊģÌĲŠČŸ�ł 
ůÙÊŰ 
ŬÜÇŭ Ĺ�{�ŭǏǔƿòēďŭćĐē 
Ŭ¸ģÌÀaǘıģÙÊǚ��¤}ǚ&ģ�@Ǚ 
ů§¥Ű 
ŬǀƟǏƴǔǦ1000ng/mlǘǇƦǒǀƚǗƭÒ Ǚ 
Ŭ�NaģÙŭ�ġÝģÙŭ�ǀƜǁǏǔģÙŭLDH↑ 
ŬŤƸǏƧǏƯǏƹģÙŭŤ:Â} IL-2 7]�ģÙ 
ů<�ÙŰ 
Ŭćŗ\ŭ�í}ģñ"%HÙ�ă 
ůºÛŰŬƮƶǒƝƹŭγƧǒǁǏǔŭ�Õ�)ğ 
ů	rŰŬžƌžƌŭ	r�ě�


