
 ǰȀȌȀȂȈȝȓȆȑ ǣ. ǢȊȀȖȎȂȈȀȌȌțȏȎȔȊȎȑ 

ǥǪǰǡ  

ǳȀ ȏȎȊȊȀȏȊǻ ȏȐțȒȘȏȀ 
ȓȆȑ ȕȊȄȂȋȎȌǽȑ 



ǳȀȍȈȌțȋȆȒȆ ȏȀȇȎȊȎȂȈȉȝȌ ȉȀȓȀȒȓǻȒȄȘȌ 
ȓȆȑ ǥȒȘȓȄȐȈȉǽȑ ǰȀȇȎȊȎȂǾȀȑ 
ÅǫȎȈȋȝȍȄȈȑ 
ÅǥȍȘȂȄȌǽ ȀǾȓȈȀ (ȁȀȉȓǽȐȈȀ, ȈȎǾ, ȋȜȉȆȓȄȑ, ȏȀȐǻȒȈȓȀ, ȀȐȇȐțȏȎȃȀ, prions) 
ÅǥȌȃȎȂȄȌǽȑ ȏȐȎȃȈǻȇȄȒȆ (ȀȌȎȒȎȀȌȄȏǻȐȉȄȈȄȑ) 

ÅǵȊȄȂȋȎȌǽ ȋȆ-ȊȎȈȋȝȃȎȔȑ ȀȈȓȈȎȊȎȂǾȀȑ 
ÅǡȔȓȎǻȌȎȒȀ ȌȎȒǽȋȀȓȀ 
ÅǡȔȓȎȕȊȄȂȋȎȌȝȃȆ ȌȎȒǽȋȀȓȀ 
ÅǡȊȊȄȐȂȈȉǻ  ȌȎȒǽȋȀȓȀ 

ÅǡȌȄȏǻȐȉȄȈȄȑ ȎȐȋȎȌȝȌ/ȌȄȔȐȎȋȄȓȀȁȈȁȀȒȓȝȌ 

ÅǭțȒȎȈ ȕȇȎȐǻȑ 
ÅǴȏǼȐȓȀȒȆ 
ÅǡȇȆȐȎȒȉȊǽȐȘȒȆ 
ÅǯȒȓȄȎȏțȐȘȒȆ 
ÅǪȀȐȃȈȀȉǽ ȀȌȄȏǻȐȉȄȈȀ 
ÅǭțȒȎȈ Ȁȏț ȄȌȀȏțȇȄȒȆ ȎȔȒȈȝȌ ȒȓȎȔȑ ȈȒȓȎȜȑ 
ÅǣǽȐȀȑ 

ÅǪȀȐȉǾȌȎȑ 



ǳȜȏȎȈ ȕȊȄȂȋȎȌǽȑ 

ÅǯȍȄǾȀ ȕȊȄȂȋȎȌǽ Ȁȏț ȁȊǻȁȆ ȈȒȓȝȌ ȎȏȎȈȀȒȃǽȏȎȓȄ 
ȀȈȓȈȎȊȎȂǾȀȑ 

ÅǶȐțȌȈȀ ȕȊȄȂȋȎȌǽ 
ÅǬǼȒȘ ȈȌȓȄȐȕȄȐțȌȆȑ ȓȜȏȎȔ ǩ  

ÅǬǼȒȘ ȉȔȓȓȀȐȎȉȈȌȝȌ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ 
ÅTNF-Ȁ/ IL-1ȁ/IL -6/IL -8 ȉȀȈ ǻȊȊȄȑ ȖȔȋȎȉǾȌȄȑ 

ÅǬǼȒȘ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ 

ÅǬǼȒȘ ȏȎȈȉǾȊȊȘȌ ȓȜȏȘȌ ȉȔȓȓȀȐȈȉȎȜ ȇȀȌǻȓȎȔ 

ÅǬǼȒȘ ȉȔȓȓȀȐȎȉȈȌȝȌ ȉȀȈ ȉȔȓȓǻȐȘȌ ȓȆȑ ȄȈȃȈȉǽȑ ȀȌȎȒǾȀȑ  
 



ǯȍȄǾȀ ȕȊȄȂȋȎȌǽ Ȁȏț ȁȊǻȁȆ ȈȒȓȝȌ 
ȎȏȎȈȀȒȃǽȏȎȓȄ ȀȈȓȈȎȊȎȂǾȀȑ 



ǧ ȁȊǻȁȆ ȓȘȌ ȈȒȓȝȌ ȎȃȆȂȄǾ ȒȄ ȀȏȄȊȄȔȇǼȐȘȒȆ ȓȆȑ 
ȈȌȓȄȐȊȄȔȉǾȌȆȑ -33 (IL-33) 



IL -33 

ÅǬǼȊȎȑ ȓȆȑ ȔȏȄȐȎȈȉȎȂǼȌȄȈȀȑ ȓȆȑ IL-1 

ÅǪȀȇȎȃȆȂȄǾ ȓȆȌ ȏȀȐȀȂȘȂǽ ȉȔȓȓȀȐȎȉȈȌȝȌ ȓȘȌ TH2 
ȉȔȓȓǻȐȘȌ (ȏȖ IL-4, IL-5, IL-13) 

Åǯ ȔȏȎȃȎȖǼȀȑ ȓȆȑ ST2 (ǽ IL1RL1) ȄȉȕȐǻȅȄȓȀȈ ȒȓȀ TH2 
ȉȜȓȓȀȐȀ, ȒȓȀ ȒȈȓȄȔȓȈȉǻ ȉȜȓȓȀȐȀ ȉȀȈ ȒȓȀ ȕȔȒȈȉǻ 
ȊȄȋȕȎȄȈȃǽ ȉȜȓȓȀȐȀ ȓȆȑ ȎȋǻȃȀȑ 2 (Innate lymphoid 
cells-2, ILC-2) 

ÅǢȀȒȈȉǻ ȄȌȓȎȏǾȅȄȓȀȈ ȒȓȎȌ ȏȔȐǽȌȀ țȊȘȌ ȓȘȌ ȃȎȋȈȉȝȌ 
ȉȔȓȓǻȐȘȌ ȓȎȔ ȒȝȋȀȓȎȑ 

ÅǲȓȎȌ ȏȔȐǽȌȀ ȊȄȈȓȎȔȐȂȄǾ Șȑ ȋȄȓȀȂȐȀȕȈȉțȑ ȏȀȐǻȂȘȌ, 
ȒȓȆȌ ȉȔȉȊȎȕȎȐǾȀ, Șȑ ȉȔȓȓȀȐȎȉǾȌȆ  



IL -33: ǤȐǻȒȄȈȑ ȉȀȈ ȒȔȒȖȄȓǾȒȄȈȑ 

ÅǡȔȍȆȋǼȌȀ ȄȏǾȏȄȃȀ ȒȄ: ǘȒȇȋȀ, ȀȊȊȄȐȂǾȀ, ȀȊȊȄȐȂȈȉǽ ȐȈȌǾȓȈȃȀ, 
ȄȌȃȎȋȆȓȐǾȘȒȆ 

ÅǰȎȊȔȋȎȐȕȈȒȋțȑ ȄȌțȑ ȌȎȔȉȊȄȎȓȈȃǾȎȔ ȒȓȎ ȂȎȌǾȃȈȎ ȓȆȑ IL-33 

ÅǘȒȇȋȀ ȒȄ ȄȌȃȈǻȋȄȒȆ ȆȊȈȉǾȀ (12-40 ȖȐțȌȈȀ) 

ÅǴȏȄȜȇȔȌȆ ȂȈȀ ȓȎȌ ȉȌȆȒȋț ȏȎȔ ȏȀȐȀȓȆȐȄǾȓȀȈ ȒȓȆȌ ȃȄȐȋȀȓǾȓȈȃȀ  

ÅǪȄȐȀȓȈȌȎȉȜȓȓȀȐȀ Ą IL-33 Ą ȏȀȐȀȏȊǽȒȈȄȑ ȌȄȔȐȈȉǼȑ ǾȌȄȑ Ą ȉȌȆȒȋțȑ 

ÅǲȔȋȁǻȊȊȄȈ ȒȓȆȌ ȂȄȐȎȌȓȈȉǽ ȄȉȕȜȊȈȒȆ ȓȆȑ ȘȖȐǻȑ 

ÅǳȐȎȕȈȉțȑ ȏȀȐǻȂȘȌ 

ÅǡȔȍȆȋǼȌȆ ȒȄ ȋȆ-ȋȈȉȐȎȉȔȓȓȀȐȈȉț ȉȀȐȉǾȌȎ ȏȌȄȜȋȎȌȀ  



ǬȄȓȀȂȐȀȕȈȉȎǾ ȏȀȐǻȂȎȌȓȄȑ ȄȋȏȊȄȉțȋȄȌȎȈ 
ȒȓȆȌ ȋȄȓȀȂȘȂǽ ȒǽȋȀȓȎȑ ȋǼȒȘ ȓȎȔ 
ȔȏȎȃȎȖǼȀ ȓȆȑ IL-33 (1) 



ǬȄȓȀȂȐȀȕȈȉȎǾ ȏȀȐǻȂȎȌȓȄȑ ȄȋȏȊȄȉțȋȄȌȎȈ 
ȒȓȆȌ ȋȄȓȀȂȘȂǽ ȒǽȋȀȓȎȑ ȋǼȒȘ ȓȎȔ 
ȔȏȎȃȎȖǼȀ ȓȆȑ IL-33 (2) 
ʅˏ˃ʲˇ˂ˇ ʁ˄ˇ˃ʰˋʾʰ  ɽʶʽˍˇˎˊʴʾʰ 



ǵȊȄȂȋȎȌǽ: ǥȌȀȐȉȓǽȐȈȀ ȂȄȂȎȌțȓȀ 



 ǳȎ ȒȜȒȓȆȋȀ ȓȆȑ ȄȍȀȐȓȝȋȄȌȆȑ Ȁȏț 
ȎȍȔȂțȌȎ ȋȔȄȊȎȚȏȄȐȎȍȄȈȃǻȒȆȑ. 



ǬȆȖȀȌȈȒȋțȑ ȀȂȂȄȈȎȃȈȀȒȓȎȊǽȑ 
ȄȏȀȂțȋȄȌȎȑ Ȁȏț ȓȆȌ ȈȒȓȀȋǾȌȆ 

Guanosine-5'-triphosphate (GTP) 

Guanosine monophosphate (GMP) 

Adenosine triphosphate (ATP) 

Adenosine monophosphate (AMP) 



ǧ ȈȒȓȀȋǾȌȆ, Ȇ ȁȐȀȃȔȉȈȌǾȌȆ, Ȇ ȀȉȄȓȔȊȎȖȎȊǾȌȆ  
ȉȀȈ ȓȎ ATP ȒȔȋȁǻȊȊȎȔȌ ȒȓȆȌ ȏȀȐȀȂȘȂǽ NO 
ȒȓȎ ȄȌȃȎȇȆȊȈȀȉț ȉȜȓȓȀȐȎ. 



ɮʴʴʶʽˇˋˏˋˉʰˋʹ όʴʽʰ ʶ˂ʱ˔ʽˋˍʰ ʵʶˎˍʶˊˈ˂ʶˉˍʰ) 

Å ɿʶˎˊˇʴʶ˄ʷˌ h ˄ˍʰ˄ʰˁ˂ʰˋˍʽˁˈ 

 

  

ǡȂȂȄȈȀȉǻ ȂȄȂȎȌțȓȀ ȏȎȔ ȒȔȌȎȃȄȜȎȔȌ  ȓȆ 
ȕȊȄȂȋȎȌǽ 

ɮʴʴʶʽˇʵʽʰˋˍˇ˂ʺ ˍ˖˄ ʰˊˍʹˊʽˇ˂ʾ˖˄ 

ɮˎ˅ʹ˃ʷ˄ʶˌ ˎʵˊˇˋˍʰˍʽˁʷˌ ˉʽʷˋʶʽˌ ˋˍˇ˄ ʰˎ˂ˈ ˍ˖˄ 
˒˂ʶʲʽʵʾ˖˄ 

ɴ˅ˇʵˇˌ ˎʴˊ˗˄ ʹ˂ʶˁˍˊˇ˂ˎˍ˗˄ ˁʰʽ ˂ʶˎˁ˗˃ʰˍˇˌ ˋˍˇ 
ʵʽʱ˃ʶˋˇ ˔˗ˊˇ 

ʁʾʵʹ˃ʰ ʽˋˍˇˏ ɾʶʾ˖ˋʹ ˍˇˎ ˈʴˁˇˎ ˉʰ˂˃ˇˏ 



ǧ ȎȍȄǾȀ ȕȊȄȂȋȎȌǽ ȊȜȄȓȀȈ ȋȄ ȊȈȏȈȃȈȀȉȎȜȑ 
ȋȄȓȀȁȈȁȀȒȓǼȑ ȏȎȔ ȒȔȌȓǾȇȄȌȓȀȈ Ȁȏț  ȀȉțȐȄȒȓȀ ȊȈȏȀȐǻ 
ȎȍǼȀ 

Kohli P and Levy BD: British Journal of Pharmacology (2009) 158, 960ς971; doi:10.1111/j.1476-5381.2009.00290.x; 

ʆ hLipoxins ʁ ʾ˄ʰʽ autacoids. Autacoids ʁ ʾ˄ʰʽ ˃ˈˊʽʰ ˉˇˎ ʵˊˇˎ˄ ˋʰ˄ ˍˇˉʽˁʷˌ ˇˊ˃ˈ˄ʶˌΣ ʷ˔ˇˎ˄ ʲˊʰ˔ˏˍʰˍʹ ʵˊʱˋʹ ˁʰʽ ʵˊˇˎ˄ ʴˏˊ˖ ʰˉˈ 
ʶˁʶʾ ˈˉˇˎ ˋˎ˄ˍʾʻʶ˄ˍʰʽΦ ɶ ˂Φ ɮǳǘŀŎƻƛŘ  ̄ ˊˇʷˊ˔ʶˍʰʽ ʰˉˈ Ϧautos" (self) and "acosϦ όʰ˄ʰˁˇˏ˒ʽˋʹύ 
Resolvins: ɾʶˍʰʲˇ˂ʾˍʶˌ ̟ о-ˉˇ˂ˎʰˁˈˊʶˋˍ˖˄ ˂ʽˉʰˊ˗˄ ˇ˅ʷ˖˄ 
 
  
  

ɰ˂ʱʲʹ ʽˋˍ˗˄ 
ʰ˂˂ʶˊʴʽˇʴˈ˄ʰΣ 
˃ʽˁˊˈʲʽʰ 

ʃˊˇˋˍʰʴ˂ʰ˄ʵʾ˄ʶˌ 
˂ʶˎˁˇˍˊʽʷ˄ʽʰ  

ʁ˅ʶʾʰ ʊ˂ʶʴ˃ˇ˄ʺ 

ʋˊˈ˄ˇˌ 

Lipoxins (ɽʽˉˇ˅ʾ˄ʶˌ) 
Resolvins (ɳˉʽ˂ˎˋʾ˄ʶˌ) 
Protectins (ʃˊˇˋˍʰˋʾ˄ʶˌ) 

ʃˊˇˋˍʰʴ˂ʰ˄ʵʾ˄ʶˌ 
˂ʶˎˁˇˍˊʽʷ˄ʽʰ  

ʃ˂ʺˊʹˌ ˂ˏˋʹ ˒˂ʶʴ˃ˇ˄ʺˌ 

ʅ˔ʹ˃ʰˍʽˋ˃ˈˌ 
ʰˉˇˋˍʺ˃ʰˍˇˌκˇˎ˂ʺˌ 

ʋˊˈ˄ʽʰ ˒˂ʶʴ˃ˇ˄ʺ 



ǯȈ ȁȈȎȒȔȌȇȄȓȈȉȎǾ ȃȐțȋȎȈ ȓȘȌ ȊȈȏȈȃǾȘȌ-
ȄȌȄȐȂȝȌ ȋȄȓȀȁȈȁȀȒȓȝȌ ȊȜȒȆȑ ȓȆȑ ȕȊȄȂȋȎȌǽȑ 

 Serhan CN et al,  Biochimica et Biophysica Acta 1851 (2015) 397ς413 

ɳʽˁˇˋʽʵʽʶ˅ʰʶ˄ˇʿˁˈ 
ˇ˅ˏ  

ɳʽˁˇˋʽˉʶ˄ˍʰʶ˄ˇʿˁˈ 
ˇ˅ˏ 

ɮˊʰ˔ʽʵˇ˄ʽˁˈ 
ˇ˅ˏ 

ʃˊˇˋˍʰʴ˂ʰ˄ʵʾ˄ʶˌ 
ɽʶˎˁˇˍˊʽʷ˄ʽʰ 

ɽʽˉˇ˅ʾ˄ʶˌ 
ɽʽˉˇ˅ʾ˄ʶˌ ˉˇˎ 
ʶˉʱʴˇ˄ˍʰʽ ʰˉˈ 
ʰˋˉʽˊʾ˄ʹ 

Resolvin Es 
(ɳˉʽ˂ˎˋʾ˄ʹ Es) 

Protectins 
(ʃˊˇˋˍʰˋʾ˄ʶˌ) 

Resolvin Ds 
(ɳˉʽ˂ˎˋʾ˄ʹ 

Ds) 

Maresins 
(ɾʰˊʶˋʾ˄ʶˌ) 

ɳ˄ʾˋ˔ˎˋʹ ˍʹˌ 
ʊ˂ʶʴ˃ˇ˄ʺˌ ɮ˂˂ʰʴʺ ˍˏˉˇˎ ˂ʽˉʽʵʽʰˁˇˏ 

˃ʶˍʰʲʽʲʰˋˍʺ 

ʊ˂ʶʴ˃ˇ˄ʺ  ˂ˏˋʹ ό˔ˊˈ˄ˇˌύ 

ɮ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹˌ ς̄ ˊˇʰʴ˖ʴʺ ˍʹˌ ˂ˏˋʹˌ ˍʹˌ 
˒˂ʶʴ˃ˇ˄ʺˌ 
Vʃˊˇʱʴˇˎ˄ ˍʹ˄ ˁʰˍʱˋ˔ʶˋʹ ˍ˖˄ ˁˎˍˍʰˊˇˁʽ˄˗˄ ̄ ˇˎ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ˄ ˒˂ʶʴ˃ˇ˄ʺ 
Vʃˊˇʱʴˇˎ˄ ˍʹ˄ ˁʱʻʰˊˋʹ ˍ˖˄ ʶˉʽʻʹ˂ʽʰˁ˗˄ ʽˋˍ˗˄ ʰˉˈ ˍʰ ˉˇκ˂˄ʰ ˁˏˍˍʰˊʰ 
Vʃˊˇʱʴˇˎ˄ ˒ʰʴˇˁˎˍˍʱˊ˖ˋʹ ˍ˖˄ ʰˉˇˉʶˉˍˇˁˈˍ˖˄ ˉˇ˂/˄˖˄ 
Vʃˊˇʱʴˇˎ˄ ˍʹ˄ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˒˂ʶʴ˃ʰʽ˄ˈ˄ˍ˖˄ ̀ ˎ˄ˍˊʽ˃ʽ˗˄ ̔ ˋˍ˗˄ ˃ʷˋ˖  ˍ˖˄ 
˂ʶ˃˒ʰʴʴʶʾ˖˄  
Vɳ˂ʰˍˍ˗˄ˇˎ˄ ˍˇ˄ ˉˈ˄ˇ 



ǵȊȄȂȋȎȌȝȃȆȑ ȌțȒȎȑ ȄȏȀȂțȋȄȌȆ Ȁȏț 
ȈȌȓȄȐȕȄȐțȌȄȑ ȓȜȏȎȔ ǩ 



ǳȀ ȒȓȎȈȖȄǾȀ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ ȏȎȔ ȏȐȎȒȓȀȓȄȜȎȔȌ ȓȎȌ 
ȍȄȌȈȒȓǽ Ȁȏț ȓȎȔȑ ȈȎȜȑ-Ȏ ȃȐțȋȎȑ ȓȆȑ ȈȌȓȄȐȕȄȐțȌȆȑ-ǩ 

ɹˈˌ 

ǰȊȀȒȋȀȓȎȉȔȓȓȀȐȎȄȈȃǼȑ 
ȃȄȌȃȐȈȓȈȉț ȉȜȓȓȀȐȎ 

ǥȏȈȇȆȊȈȀȉț ȉȜȓȓȀȐȎ 

ǩȌȓȄȐȕȄȐțȌȆ ȓȜȏȎȔ ǩ 

ǪȜȓȓȀȐȎ ǭǪ 

ǩțȑ 

ǲȔȌȃǼȓȆȑ ȂȈȀ ȓȎȌ ȔȏȎȃȎȖǼȀ ȓȎȔ 
ȉȔȓȓǻȐȎȔ ǭǪ 

ǡȌȀȒȓȀȊȓȈȉțȑ ȔȏȎȃȎȖǼȀȑ 

P.Vlachoyiannopoulos 

ǴȏȎȃȎȖǼȀȑ 
ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȏȖ 

NKp44, NKp30, NKp46 

ǩțȑ  ǩȈȉț 
RNA  

üǨȄȈșȉǽ 
ȆȏȀȐǻȌȆ/ ȂȊȔȉȎȅȀ
ȋȈȌȎȂȊȔȉǻȌȄȑ 

 
üǡȈȋȎȒȔȂȉȎȊȊȆȓǾȌȄȑ 
ȈȝȌ 



PTK 
P 

P 

ʅˎ˄ʵʷˍʹˌ ɹ ʽʰ ˍˇ˄ ˎˉˇʵˇ˔ʷʰ 
ˍˇˎ ˁˎˍˍʱˊˇˎ ɿɼ 

ɼˏˍˍʰˊˇ ɿɼ 

ɮ˄ʰˋˍʰ˂ˍʽˁˈˌ 
ˎˉˇʵˇ˔ʷʰˌ 

ʇˉˇʵˇ˔ʷʰˌ 
ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ 

PTK 
P 

P 

PTP 

P 
ʅʺ˃ʰˍʰ 
ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ 

ɮˉˇ˃ʱˁˊˎ˄ˋʹ 
˒˖ˋ˒ˇˊʽˁˇˏ 
ˁʰʽ ʰ˄ʰˋˍˇ˂ʺ 

ʅʺ˃ʰˍʰ ʶ˄ʶˊʴˇˉˇʾʹˋʹˌ 

ɹˈˌ 

ɮ˄ʰˋˍʰ˂ˍʽˁˈˌ 
ˎˉˇʵˇ˔ʷʰˌ 

ɼˏˍˍʰˊˇ ɿɼ 

ʇˉˇʵˇ˔ʷʰˌ 
ʶ˄ʶˊʴˇˉˇʾʹ

ˋʹˌ 

ɸʱ˄ʰˍˇˌ ˍˇˎ 
˃ˇ˂ˎ˄ʻʷ˄ˍˇˌ 
ˁˎˍˍʱˊˇˎ ˃ʶ 
ʰˉˈˉˍ˖ˋʹ 

ɶ ʰˉˇˎˋʾʰ ˋˎ˄ʵʷˍʹ (ʰˎˍˈ˂ˇʴˇ MHC-I) ɹ ʽʰ ˍˇ˄ 
ʰ˄ʰˋˍʰ˂ˍʽˁˈ ˎˉˇʵˇ˔ʷʰ ˍˇˎ ˁˎˍˍʱˊˇˎ ɿɼ ˋˎ˃ʲʱ˂˂ʶʽ 
ˋˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍˇˎ ˎˉˇʵˇ˔ʷʰ ʻʰ˄ʱˍˇˎ ˍˇˎ ɿɼ ˁʰʽ 
ˋˍˇ ʻʱ˄ʰˍˇ ˍˇˎ ˃ˇ˂ˎ˄ʻʷ˄ˍˇˌ ˁ ˎˍˍʱˊˇˎ ˃ʶ ʰˉˈˉˍ˖ˋʹ 

üPTK: ʃˊ˖ˍʶʿ˄ʽˁʷˌ 
ˁʽ˄ʱˋʶˌ ̱ ˎˊˇˋʾ˄ʹˌ  
üPTP: ʃˊ˖ˍʶʿ˄ʽˁʷˌ 
˒˖ˋ˒ʰˍʱˋʶˌ 
ˍˎˊˇˋʾ˄ʹˌ 

ǰȐȘȓȄșȌȈȉǼȑ ȉȈȌǻȒȄȑ ȉȀȈ ȕȘȒȕȀȓǻȒȄȑ ȓȔȐȎȒǾȌȆȑ ȄǾȌȀȈ ȎȔȒȈȝȃȄȈȑ ȂȈȀ 
ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ǽ ȉȀȓȀȒȓȎȊǽ ȓȎȔ ǭǪ ȉȔȓȓǻȐȎȔ 



ǬȆȖȀȌȈȒȋȎǾ ȋȄ ȓȎȔȑ ȎȏȎǾȎȔȑ ȎȈ ǩȌȓȄȐȕȄȐțȌȄȑ ȓȜȏȎȔ ǩ 
ȀȌȀȉțȏȓȎȔȌ ȓȆȌ ȋȄȓǻȃȎȒȆ ȓȘȌ ȈȝȌ 

PKR: protein kinase R 

interferon -induced, 
double-stranded RNA -
activated protein kinase 

EIF-2alfa: Eukaryotic 
Initiation Factor 2a  

Mx: Interferon-induced 

GTP-binding protein Mx1  

RNAse L: Latent 
RNAse 
(ȊȀȌȇǻȌȎȔȒȀ 
ȐȈȁȎȌȎȔȉȊȄǻȒȆ) 



P P 

P P 

dsRNA dsDNA 

RIG-1 MDA-5 

MAVS 

ɾʽˍˇ˔ˈ˄ʵˊʽˇ 

TRAF3 

TBK-1 
IKKʁ  

IRF3 IRF3 IRF3 

IFN-ʰκʲ 

c-GAS 

C-GAMP 

STING 

ǡȈȒȇȆȓǽȐȄȑ ȓȎȔ ȉȔȓȓȀȐȎȃȈȀȊȜȋȀȓȎȑ ȏȎȔ 
ȏȔȐȎȃȎȓȎȜȌ ȓȆȌ ȏȀȐȀȂȘȂǽ IFN-I (IFN -Ȁ/ȁ) 

IFN-ʰκʲ 

IFN, interferon;  
IKKʁ Σ I Bˁ kinase-ʶΤ  
IRF, IFN regulatory factor;  
MAVS, mitochondrial antiviral  
 signaling protein;  
MDA5, melanoma differentiation 
 -associated gene 5;  
P, phosphate;  
RIG-I, retinoic acid-inducible gene 
1;  
TBK1, TANK-binding kinase 1;  
TRAF3, tumor necrosis factor  
receptor-associated factor 3;  
TANK, TRAF family member-
associated NF-kappa-B activator 
 
STING: Stimulator of 
interferon  genes  

 c-GAS =Cyclic GMP-AMP 
Synthase 

 c-GAMP: Cyclic guanosine monophosphateς
adenosine monophosphate 



ǡȐȖǼȑ ȀȌȎȒȎȊȎȂȈȉǽȑ ȃȔȒȊȄȈȓȎȔȐȂǾȀȑ ȒȓȀ 
ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȌȎȒǽȋȀȓȀ 

ǴȏȎȃȎȖǼȀȑ 
ȉȔȓȓȀȐȎȉȈȌȝȌ 

PRR: Pattern recognition 
receptors=ʇˉˇʵˇ˔ʷʰˌ 
ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˃ˇˊʽʰˁ˗˄ 
ˉˊˇˍˏˉ˖˄ 
TLR: Toll like receptor 

ǡȜȍȆȒȆ ȃȐǻȒȆȑ PRR 

ǡȔȍȆȋǼȌȆ ȒȔȒȒȝȐȄȔȒȆ 
ȋȎȐǾȘȌ ȏȎȔ ȏȐȎȉȀȊȎȜȌ 
ȄȌȃȎȉȔȓȓȀȐȈȉț stress 

PRR, ̄ ˔ TLR 

ǡȏȎȔȒǾȀ ȀȐȌȆȓȈȉȎȜ 

ȐȔȇȋȈȒȓǽ (ɾʶˍʰ˂˂ʱ˅ʶʽˌ 
˃ʶ ʰˉ˗˂ʶʽʰ ʵˊʱˋʹˌ 
ʴˇ˄ʽʵʾ˖˄ ˊˎʻ˃ʽˋˍ˗˄ύ 

ǢȐțȖȎȑ ȄȌǾȒȖȔȒȆȑ 

ǪȜȐȈȎȑ ȋȄȒȎȊȀȁȆȓǽȑ 
ȕȊȄȂȋȎȌǽȑ 

ǲȓȎȈȖȄǾȎ ȀȌȎȒȎȊȎȂȈȉǽȑ 
ȀȏțȉȐȈȒȆȑ 

ǭțȒȎȑ 

ɳ˄ʵˇˁˎˍˍʰˊʽˇˌ 
ʰʽˋʻʹˍʺˊʰˌ 

ɾʶˋˇ˂ʰʲʹˍʷˌ 
˒˂ʶʴ˃ˇ˄ʺˌ 

ǡȏțȉȐȈȒȆ ȒȓȎ 
stress 

ǪȜȓȓȀȐȎ ȕȔȒȈȉǽȑ/ȄȈȃȈȉǽȑ 
ȀȌȎȒǾȀȑ 

ǡȔȍȆȋǼȌȆ ȒȆȋȀȓȎȃțȓȆȒȆ 
ȔȏȎȃȎȖǼȀ ȓȘȌ ȉȔȓȓǻȐȘȌ 
ǵȔȒȈȉǽȑ ȀȌȎȒǾȀȑ 

ɾʶˍʰ˂˂ʱ˅ʶʽˌ ˃ʶ ʰˉ˗˂ʶʽʰ 
ʵˊʱˋʹˌ ʴˇ˄ʽʵʾ˖˄ ʶ˄ʸˏ˃˖˄ 

ɾʶˍʰ˂˂ʱ˅ʶʽˌ ˃ʶ ʰˏ˅ʹˋʹ 
ʵˊʱˋʹˌ 



ǰȐȎȓȄȈȌțȋȄȌȎȈ ȋȆȖȀȌȈȒȋȎǾ ȃȈǼȂȄȐȒȆȑ ȓȎȔ ȃȐțȋȎȔ ȓȆȑ 
ȈȌȓȄȐȕȄȐțȌȆȑ-ǩ ȒȓȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ 

ǲȜȌȃȐȎȋȎ SAVI: ǬȄȓǻȊȊȀȍȆ 
gain of function ȓȆȑ ȏȐȘȓȄǠȌȆȑ 
STING 

AICARDI -GUTIERES 1-6: 
ǬȄȓȀȊȊǻȍȄȈȑ loss of function 

ǬȄȓȀȊȊǻȍȄȈȑ loss 
of function ȓȘȌ 
ȏȐȘȓȄșȌȝȌ ð

ȔȏȎȋȎȌǻȃȘȌ ȓȎȔ 
ȏȐȘȓȄȀȒȝȋȀȓȎȑ 

AICARDI -
GUTIERES-7: 

ǬȄȓǻȊȊȀȍȆ gain 
of function ȓȆȑ 

ȏȐȘȓȄǠȌȆȑ MDA5  

TBK1, TANK-binding 
kinase 1 



Manoussakis M. et al, Rheumatology 2017;56:22412243 doi:10.1093/rheumatology/kex316 

ɿʶʰˊˈˌ ʶ˄ʺ˂ʽˁʰˌ ʰˋʻʶ˄ʺˌ ˃ʶ 
˄ˈˋˇ SAVI  

ɹ˄ˍʶˊ˒ʶˊˇ˄ˇˉʱʻʶʽʰ ̱ ˏˉˇˎ ɹΦ 
ʁ ˈˊˇˌ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʰ ʰˊ˔ʽˁʱ ˍ˖˄ 
˂ʷ˅ʶ˖˄Υ Stimulator of Interferon Genes 
(STING) ς associated vasculopathy 
with onset in infancy 

ɮʽˍʾʰΥ ɾʶˍʱ˂˂ʰ˅ʹ ˃ʶ ʶˉʰˏ˅ʹˋʹ 
ʵˊʱˋʹˌ όgain of function) ̱ ʹˌ 
ˉˊ˖ˍʶˀ˄ʹˌ STING ̄ ˇˎ ʶʾ˄ʰʽ ˁˎˊʾʰˊ˔ˇ 
ˋˍˇʽ˔ʶʾˇ ς h ʽˋʻʹˍʺˊʰˌ 
ˁˎˍˍʰˊˇˉ˂ʰˋ˃ʰˍʽˁˇˏ DNAΣ ʹ ʵʶ 
ʶ˄ʶˊʴˇˉˇʾʹˋʺ ˍˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ  
2'3' cyclic guanosine monophosphate  
adenosine monophosphate (cGAMP), 
ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˋʰ˄ ʰˉʱ˄ˍʹˋʹ ˋʶ ˅ʷ˄ˇ 
ʺ hˎ ˍˈ˂ˇʴˇ DNA 

ǩȌȓȄȐȕȄȐȎȌȎȏǻȇȄȈȄȑ: ǲȏǻȌȈȀ ȌȎȒǽȋȀȓȀ Ȁȏț ȀȃțȉȈȋȆ 
ȔȏȄȐǼȉȕȐȀȒȆ ȈȌȓȄȐȕȄȐțȌȆȑ ȓȜȏȎȔ ǩ 



ǲȜȌȃȐȎȋȎ Aicardi ðGouti¯res  

ÅɮʽˍʾʰΥ ɾʶˍʰ˂˂ʱ˅ʶʽˌ ˋˍʰ 
ʴˇ˄ʾʵʽʰΥTREX1, RNASEH2A, 
RNASEH2B, RNASEH2C (ˍʰ ˇˉˇʾʰ 
ʰˉˈ ˁˇʽ˄ˇˏ ˁ˖ʵʽˁˇˉˇʽˇˏ˄ ˍˇ 
ˋˏ˃ˉ˂ʶʴ˃ʰΥ ζɴ˄ʸˎ˃ˇ Ribonuclease 
Iнηύ 

Åɾʹ˔ʰ˄ʽˋ˃ˈˌΥ ɮʵˈˁʽ˃ʹ ˋˎˋˋ˗ˊʶˎˋʹ 
ʰˎˍˇ˂ˈʴ˖˄ ˄ ˇˎˁ˂ʶʿ˄ʽˁ˗˄ ̌ ˅ʷ˖˄ ˁʰʽ 
ˎˉʶˊˉʰˊʰʴ˖ʴʺ IFN-ˍˏˉˇˎ ɹ 

Åɼ˂ʽ˄ʽˁʺ ʶʽˁˈ˄ʰΥ ɳʴˁʶ˒ʰ˂ʽˁʺ 
ʰˍˊˇ˒ʾʰΣ ʴ˄˖ˋʽʰˁʺ ʵˎˋ˂ʶʽˍˇˎˊʴʾʰΣ 
ʰˋʲʶˋˍ˗ˋʶʽˌ ʲʰˋʽˁ˗˄ ʴʰʴʴ˂ʾ˖˄Σ 
ʶ˅ʰ˄ʻʺ˃ʰˍʰ ˈˉ˖ˌ ˋˍˇ ʅɳɽΣ 
ʹˉʰˍˇˋˉ˂ʹ˄ˇ˃ʶʴʰ˂ʾʰ, ˒ ˂ˇʽʽˁʺ 
ˍˏ˒˂˖ˋʹ 

ɮˉˈ Wikipedia 



ǡȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ 
ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȎ ȏȐȘȓȄǻȒȘȋȀ 
ÅǬȄȓȀȊȊǻȍȄȈȑ ȒȓȎ 
ȂȎȌǾȃȈȎ PSMB8 
(Proteasome subunit  
beta type-8) 

ÅǴȏȎȓȐȎȏȈǻȅȎȌȓȄȑ 
ȏȔȐȄȓȎǾ Ȁȏț ȁȐȄȕȈȉǽ 
ȆȊȈȉǾȀ 

ÅǯȅȝȃȄȑ ȄȐȜȇȆȋȀ 

ÅǡȌȀȈȋǾȀ 

 

ÅǥȍȀȌȇǽȋȀȓȀ ȓȜȏȎȔ 
lupus pernio  

ÅǡȔȍȆȋǼȌȎȈ ȃȄǾȉȓȄȑ 
ȕȊȄȂȋȎȌǽȑ 

ÅǡȔȍȆȋǼȌȄȑ 
ȒȔȂȉȄȌȓȐȝȒȄȈȑ IL-6 

ÅǴȏȄȐ-Ȃ-ȒȕȀȈȐȈȌȀȈȋǾȀ 

ÅǴȏȄȐǼȉȕȐȀȒȆ ȓȎȔ 
ȃȐțȋȎȔ ȓȘȌ IFN-I 

 



ǡȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ 
ȃȈȀȓȀȐȀȖǼȑ ȒȓȆ ȒȜȌȇȄȒȆ ȓȎȔ ȏȐȘȓȄȀȒȝȋȀȓȎȑ: 
ǼȌȀ ȕǻȒȋȀ ȌȎȒȆȋǻȓȘȌ ȏȎȈȉǾȊȆȑ ȁȀȐȜȓȆȓȀȑ 

McDermott A et al, International Journal of Dermatology 2015, 54, 121ς129 

NakajoςNishimura syndrome  

 chronic atypical neutrophilic dermatosis with 
lipodystrophy andelevated temperature (CANDLE)  

 Joint contractures, muscle atrophy, microcytic anemia, 
and panniculitis-induced lipodystrophy(JMP) syndrome.  
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Kirou K, et al. Arthritis Rheum. 52:1491, 2005. 

Interferon-Inducible Double-Stranded RNA-
Dependent Protein Kinase (PRKR)  

Human IFN- -hInducible Protein (IFI44) 

ǚȉȕȐȀȒȆ ȂȎȌȈȃǾȘȌ ȏȎȔ ȄȏǻȂȎȌȓȀȈ Ȁȏț IFN-I 
ȄǾȌȀȈ ȀȔȍȆȋǼȌȆ ȒȓȎ 40% ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ ǲǥǫ 



ǧ ȔȏȄȐȈȝȃȆȑ ȀȉȓȈȌȎȁȎȊǾȀ ȉȀȈ ǻȊȊȀ 
ȄȐȄȇǾȒȋȀȓȀ ȎȃȆȂȎȜȌ ȒȓȆȌ ȏȀȐȀȂȘȂǽ 
ȈȌȓȄȐȕȄȐțȌȆȑ ȒȓȎ ǲǥǫ 



ǧ ȈȌȓȄȐȕȄȐțȌȆ ȄȔȌȎȄǾ ȓȆȌ ȏȀȐȀȂȘȂǽ ȒȔȌȃȈȄȂȄȐȓȈȉȝȌ 
ȋȆȌȔȋǻȓȘȌ ȂȈȀ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȀȔȓȎȃȐȀȒȓȈȉȝȌ T 
ȉȀȈ Ǣ ȉȔȓȓǻȐȘȌ ȏȎȔ ȁȐǾȒȉȎȌȓȀȈ ȒȄ ȉȀȓǻȒȓȀȒȆ 
çȀȌȎȒȎȊȎȂȈȉǽȑ ǻȂȌȎȈȀȑè 



 ǧ ȏȐȎșȎȜȒȀ ȒȔȒȓȆȋȀȓȈȉǽ ȒȉȊǽȐȘȒȆ 
ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ȔȏȎȂȐȀȕǽ ȈȌȓȄȐȕȄȐțȌȆȑ 

Prevalence of interferon (IFN) type I signature in monocytes of patients 

with systemic sclerosis (SSc). 
Prevalence of IFN type I signature in whole blood in the earliest 

phases of disease and patients with systemic sclerosis (SSc). 



ǩȌȓȄȐȕȄȐȎȌȎȏǻȇȄȈȄȑ ȓȜȏȎȔ ǩ 

ǥȏȈȉȓȆȓȄȑ 
ÅǲȔȒȓȆȋȀȓȈȉțȑ 
ȄȐȔȇȆȋȀȓȝȃȆȑ ȊȜȉȎȑ 
ÅǲȔȒȓȆȋȀȓȈȉț 
ȒȉȊȆȐțȃȄȐȋȀ 
ÅǲȔȒȓȆȋȀȓȈȉǼȑ ȀȂȂȄȈǾȓȈȃȄȑ 
ÅǰȎȊȔȋȔȎȒǾȓȈȃȄȑ 
ÅǵȊȄȂȋȎȌȝȃȆȑ ȌțȒȎȑ ȓȎȔ 
ȄȌȓǼȐȎȔ 
ÅǲȉȊǽȐȔȌȒȆ ȉȀȓǻ ȏȊǻȉȄȑ 
Åéé.ȉ. Ȁé.. 
 

ǲȔȂȂȄȌȄǾȑ 
ÅSAVI 

ÅAicardi -Gouti¯res 
syndrome(AGS),  

ÅFamilial chilblain lupus (FCL),  

Åspondylenchondromatosis , 

ÅProteasome-associated 
autoinflammatory  syndrome 
(PRAAS), 

ÅSingleton-Merten syndrome 
(SMS) 



ǵȊȄȂȋȎȌǽ ȋǼȒȘ ȓȘȌ ȉȔȓȓȀȐȎȉȈȌȝȌ ȓȆȑ 
ȕȔȒȈȉǽȑ ǡȌȎȒǾȀȑ 



ǤȈȀȂȎȌȈȃȈȀȉǻ ȏȎȌȓǾȉȈȀ ȂȈȀ ȓȎȌ ȀȌȇȐȝȏȈȌȎ TNF-Ȁ 
ȀȌȀȏȓȜȒȒȎȔȌ ȐȄȔȋȀȓȎȄȈȃǽ ȀȐȇȐǾȓȈȃȀ 

Åǯ ȄȔȕȔǽȑ ȉȀȈ ȄȐȂȀȓȈȉțȑ ȉ. ǣ. ǪțȊȊȈȀȑé. 
ÅǥȈȒǽȂȀȂȄ ȓȎ ȂȎȌǾȃȈȎ ȓȎȔ ȀȌȇȐȝȏȈȌȎȔ TNF-Ȁ (ȋȄ ȉȀȓǻȊȊȆȊȎ ȔȏȎȉȈȌȆȓǽ ȂȈȀ 
ȈȌȎȁȊǻȒȓȄȑ)  

ÅOriginal inbred CBA, C57B1/6 and outbred  NMRI mice . 

ÅǲȓțȖȎȑ: ǭȀ ȇȄȐȀȏȄȜȒȄȈ ȓȎȌ ȉȀȐȉǾȌȎ!!! 

 

ǳȀ ȏȎȌȓǾȉȈȀ ȀȌǼȏȓȔȍȀȌ ȀȐȇȐǾȓȃȀ, 
ȋȆ ȃȈȀȉȐȈȌțȋȄȌȆ Ȁȏț ȓȆȌ 

ȐȄȔȋȀȓȎȄȈȃǽ ȓȎȔ ȀȌȇȐȝȏȎȔ!!! 

Keffer J, Probert L, Caziaris H, et al, The EMBO Journal vol.10 no.13 pp.4025-4031, 1991 



ɾʶˍʰʴ˖ʴʺ 
ˋʺ˃ʰˍˇˌ ˃ʷˋ˖ 
ˍ˖˄ TLR 



TNF: ǬȈȀ ȏȎȊȔȃȜȌȀȋȆ ȉȔȓȓȀȐȎȉǾȌȆ ȏȎȔ ȄȋȏȊǼȉȄȓȀȈ ȒȄ 
ȉȔȓȓȀȐȈȉț ȏȎȊȊȀȏȊȀȒȈȀȒȋț, ȉȔȓȓȀȐȈȉț ȇǻȌȀȓȎ, ȉȀȈ ȕȊȄȂȋȎȌǽ  



ǧ ȀȊȊȆȊȎȔȖǾȀ ȓȘȌ ȉȔȓȓȀȐȎȉȈȌȝȌ 
ȒȓȆȌ ȎȍȄǾȀ ȕȊȄȂȋȎȌǽ 



 ǧ IL-6 ȃȐȀ ȒȓȎ ǽȏȀȐ ȉȀȈ ȃȈȄȂȄǾȐȄȈ ȓȆȌ ȏȀȐȀȂȘȂǽ 
ȏȐȘȓȄșȌȝȌ ȎȍȄǾȀȑ ȕǻȒȄȘȑ, țȏȘȑ CRP ȉȀȈ ȈȌȘȃȎȂțȌȎ. 



ǯȈ ȉȔȓȓȀȐȎȉǾȌȄȑ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ Ȇ 
ȏȐȎǼȊȄȔȒȆ ȉȀȈ ȎȈ ȃȐǻȒȄȈȑ ȓȎȔȑ 



ɹˋˍʽˁˈ 
˃ʰˁˊˇ˒ʱʴˇ ˉˇˎ 
ʵʽʶʴʶʾˊʶˍʰʽ ʰˉˈ 
˂ˇʾ˃˖˅ʹ ʺ ʽˋˍʽˁʺ 

ʲ˂ʱʲʹ 
ʊʰʴˇˁˎˍˍʰˊ˖˃ʷ˄ʰ 

ʲʰˁˍʺˊʽʰ  

TNF-ʰ ϧ IL-1  ̡

ɹ˄ˍʶʴˁˊʾ˄ʹ 
˔ʰ˃ʹ˂ʺˌ 
ˋˎʴʴʷ˄ʶʽʰˌ 

ɹ˄ˍʶʴˁˊʾ˄ʹ 
ˎ˕ʹ˂ʺˌ 
ˋˎʴʴʷ˄ʶʽʰˌ 

ʅˎ˄ʵʷˍʹˌ 
ˋʶ˂ʶˁˍʾ˄ʹˌ 

ʅʶ˂ʶˁˍʾ˄ʹ 

ʃˊ˖ˍʶˇʴ˂ˎˁʱ˄ʹ ˃ʶ 
˔ˎ˃ˇˁʾ˄ʹ 

ǯ ȐțȊȎȑ ȓȎȔ TNF-Ȁ ȉȀȈ ȓȆȑ IL-1ȁ ȒȓȆȌ ȄȔțȃȘȒȆ ȓȆȑ 
ȖȆȋȄȈȎȓȀȍǾȀȑ 



ʃˊ˖ˍʶˀ˄ʶˌ ˇ˅ʶʾʰˌ ˒ʱˋʹˌΣ ˁˎˍˍʰˊˇˁʾ˄ʶˌ  
ʊ˂ʶʴ˃ˇ˄ʺˌ, ˃ ʶˍʰʴˊʰ˒ʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ, 
ʰˊ˄ʹˍʽˁˇʾ ˊˎʻ˃ʽˋˍʷˌ ˍʹˌ jak/Stat ˇʵˇˏΣ  
ʰˎ˅ʹˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌΣ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ 

IL-6 IL-6 

JAK JAK P P 

P 
STAT 

STAT 
STAT 

Y 

P P 

Y P SHP2 

Y P 

Grb2/Sos 

Ras 

MAPK 

Raf 

MEK 

ǴȏȄȐ-ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȔȏȎȃȎȖǼȀ ȓȆȑ IL-6 ȎȃȆȂȄǾ ȒȄ  
ȀȔȓțȋȀȓȆ ȀȐȇȐǾȓȈȃȀ 

ɱʶ˄ʶˍʽˁʱ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ˇʽ ˉˇ˄ˍʽˁˇʾ 
ˋˍˇˎˌ ˇˉˇʾˇˎˌ ˎˉʶˊʶ˄ʶˊʴˇˉˇʽʶʾˍʰʽ ́  STAT3 
ˇʵˈˌ ʰˉˈ ˍʹ˄ IL-6 ʁ ˃˒ʰ˄ʾʸˇˎ˄  
ʰˎˍˈ˃ʰˍʹ ʰˊʻˊʾˍʽʵʰ 

          ʊˎˋʽˇ˂ˇʴʽˁˈˌ        
                  ɱʶ˄ʶˍʽˁʱ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ˇˌ 



VCAM-1 

ɳ˄ʵˇʻʹ˂ʽʰˁˈ 

ʃˇ˂ˎ˃ˇˊ˒ˇˉˏˊʹ˄ʰ ɾˇ˄ˇˉˏˊʹ˄ʰ 

IL-6Ra 

sIL6-Ra 

MCP-1 

gp130 

ʶˊʷʻʽˋ˃ʰ 

C5a 
LTB4 

IL-6 
ICAM-1 

IL-8 
PAF 

Monocyte 

ʁ˅ʶʾʰ ˒˂ʶʴ˃ˇ˄ʺ ʋˊˈ˄ʽʰ ˒˂ʶʴ˃ˇ˄ʺ 

ωH IL-6 ʁ ʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʴʽʰ ˍʹ  
˃ʶˍʱʲʰˋʹ ʰˉˈ ˇ˅ʶʾʰ  

όˇˎʵʶˍʶˊˈ˒ʽ˂ʰύ ˋʶ ˔ˊˈ˄ʽʰ  
ό˃ˇ˄ˇˁˏˍˍʰˊʰύ ˒˂ʶʴ˃ˇ˄ʺ 

 

Kaplanski G. et al., 2003 Trends Immunol 24:25-29 

ǧ IL-6 ȉȀȇȎȐǾȅȄȈ ȓȆ ȋȄȓǻȁȀȒȆ Ȁȏț ȎȍȄǾȀ ȒȄ  
ȖȐțȌȈȀ ȕȊȄȂȋȎȌǽ 



ǵȊȄȂȋȎȌǽ ȄȏȀȂțȋȄȌȆ ȋǼȒȘ ȓȎȔ 
ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ 



ǳȎ ȕȊȄȂȋȎȌțȒȘȋȀ NLRP3 ȉȀȈ Ȇ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ 

LRR (leucine-rich repeat) 
ˁʰˋˉʱˋʹ-1 (caspase 

-1, = cysteine-aspartic 
proteases, 

NACHT ς NAIP (neuronal 
apoptosis inhibitor protein) 

PYD ς PYRIN domain 
ASC = apoptosis-associated 

speck-like protein 
CARD= Caspase recruitment 

domains 
NLR = nucleotide-binding 

oligomerization domain-like 
receptors 



ǯ ȒȖȆȋȀȓȈȒȋțȑ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȏȐȎȚȏȎȇǼȓȄȈ ȓȎȌ ȏȎȊȔȋȄȐȈȒȋț 
(ȄȌ ȄǾȃȄȈ òprionó)ȓȆȑ ȏȐȘȓȄǠȌȆȑ ASC ȉȀȈ ȓȎȌ ȒȖȆȋȀȓȈȒȋț ȈȌȈȃǾȘȌ 
ȉȀȒȏǻȒȆȑ 

Lu A et al. Cell 2014 Mar 13;156(6):1193-206. 

ɴ˄ʰ ˒˂ʶʴ˃ˇ˄ˈˋ˖˃ʰ ʰ˄ʱ ˁˏˍˍʰˊˇ 



ǴȏǻȐȖȎȔȌ ȃȈǻȕȎȐȀ ȕȊȄȂȋȎȌȎȒȝȋȀȓȀ: ǝȊȀ 
ȀȏȎȓȄȊȎȜȌ ȀȈȒȇȆȓǽȐȄȑ ȊȎȈȋȝȍȄȘȌ ȉȀȈ ȃȎȋȈȉȝȌ 
ȏȐȎȓȜȏȘȌ ȉȈȌȃȜȌȎȔ 

de Torre-Minguela C et al., Front Immunol. 2017 Jan 27;8:43. 



ǬȆȖȀȌȈȒȋțȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȆȑ 
IL-1 ȒȓȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ 

ȌȎȒǽȋȀȓȀ 

ǪȐȔȎȏȔȐȆȌȎȏǻȇȄȈȄȑ: 
ǬȄȓȀȊȊȀȂȋǼȌȎ NLRP3 ȃȐȀ 

ȒȔȌȄȖȝȑ 

ǯȈȉȎȂȄȌǽȑ ȋȄȒȎȂȄȈȀȉțȑ 
ȏȔȐȄȓțȑ: ǬȄȓȀȊȊǻȍȄȈȑ ȒȓȎ ȂȎȌǾȃȈȎ 
ȓȆȑ ȏȔȐǽȌȆȑ ȄȔȌȎȎȜȌ ȒȔȌȄȖǽ 
ȃȐǻȒȆ ȓȎȔ 

ǲȜȌȃȐȎȋȎ ȄȌȄȐȂȎȏȎǾȆȒȆȑ 
ȋȀȉȐȎȕǻȂȎȔ: ǬȄȓȀȊȊǻȍȄȈȑ ȒȓȆȌ 
ȔȏȎȋȎȌǻȃȀ NACHT ȓȎȔ NLRC4 

ǬȄȁȀȊȎȌȈȉǽ ȉȈȌǻȒȆ (MVK)  

ǬȄȁȀȊȎȌȈȉț  ǵȘȒȕȎȋȄȁȀȊȎȌȈȉț 

ǵȘȒȕȎ-ȋȄȁȀȊȎȌȈȉț MVK 

MVK 
ǣȄȐȀȌȔȊ-ȂȄȐȀȌȔȊ-ȏȔȐȎȕȘȒȕȎȐȈȉț 

? 
ɮˎ˅ʹ˃ʷ˄ʹ ˉˊˇ-ˁʰˋˉʱˋʹ-1 

ǬȄȓȀȊȊǻȍȄȈȑ ȓȎȔ ȂȎȌȈȃǾȎȔ LPIN2 (Lipin -
1)Ą ȒȔȒȒȝȐȄȔȒȆ ȊȈȏȀȐȝȌ ȎȍǼȘȌ Ą 
stressĄȄȌȄȐȂȎȏȎǾȆȒȆ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ  

ǬȄȓȀȊȊǻȍȄȈȑ 
TNFR1 

ǣȄȌȄȓȈȉǽ ȀȌȄȏǻȐȉȄȈȀ ȓȎȔ IL-Ra 



ǬȎȐȈȀȉțȑ ȋȆȖȀȌȈȒȋțȑ ȓȎȔ ȎȈȉȎȂȄȌȎȜȑ ȋȄȒȎȂȄȈȀȉȎȜ ȏȔȐȄȓȎȜ 

ʁʽ р ˉʽˇ ˋˎ˔˄ʷˌ ˃ʶˍʰ˂˂ʱ˅ʶʽˌ όaсулLΣ aсфп±Σ aсфпLΣ ±тнс!Σ ŀƴŘ 
9мпуvύ ʶˎʻˏ˄ˇ˄ˍʰʽ ʴʽʰ ˍˇ Ҕур҈ ʰˋʻʶ˄˗˄ ˃ʶ ˍˎˉʽˁˈ CaCΦ ɶ 
˃ʶˍʱ˂˂ʰ˅ʹ aсфп± ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˋˇʲʰˊʺ ˃ˇˊ˒ʺ ˍʹˌ ˄ˈˋˇˎ 

ʃ
ˎ
ˊ
ʾ
˄
ʹ

 

P 

P 

P 

P 

ʃˊ˖ˍʶˀ˄ʹ мп-3-3 

ɰʰˁˍʹˊʽʰˁʷˌ ̱ ˇ˅ʾ˄ʶˌ 

Rho-GTPase  
ʶ˄ʶˊʴˈˌ 

Rho-GTPase  
ʰ˄ʶ˄ʶ˄ʶˊʴˈˌ 

ɮˉˇ˒˖ˋ˒ˇˊˎ˂ʾ˖ˋʹ  
ˍʹˌ  ˉˊ˖ˍʶˀ˄ʹˌ мп-3-3 

ASC:  Apoptosis-associated speck-like protein containing 
a CARD 
CARD: Caspase recruitment domains  

PO4
--- 

ʃˊ˖ˍʶˀ˄ʹ мп-3-3 
ɾʶˍʱ˂˂ʰ˅ʹ  

ʃ
ˎ
ˊ
ʾ
˄
ʹ

 



ǵȊȄȂȋȎȌțȒȘȋȀ ȏȔȐǾȌȆȑ 

ɼʰˋˉʱˋʹ-1 

ʃˊˇ-ɹ˄ˍʶˊ˂ʶˎˁʾ˄ʹ м ̡ ɹ˄ˍʶˊ˂ʶˎˁʾ˄ʹ м ̡
+ ʊ˂ʶʴ˃ˇ˄ʺ 

 ɼʰˋˉʱˋʶˌ = caspases:  
(cysteine-aspartic proteases, ̋  cysteine aspartases ̋  cysteine-
dependent aspartate-directed proteases)  


