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The Immunology Knight 

Å ɮ˄ˇˋˇ˂ˇʴʽˁʺ ʰˉˈˁˊʽˋʹ 

Å ɱʶ˄ʶˍʽˁʺ 

Å ɶ˂ʽˁʾʰ 

Å ʅˎ˄ˇˋʹˊˈˍʹˍʰ 

Å ʃʶˊʽʲʱ˂˂ˇ˄ ʵʽʰʲʾ˖ˋʹˌ  

Å ʊʱˊ˃ʰˁʰ 

Å ɽˇʽ˃ˇʴˈ˄ˇˌ ʵˊʱˋʹ όPAMPS) 

Å ɾʹ˔ʰ˄ʽˋ˃ˇʾ ʵʽʰ˒ˎʴʺˌ 

Å ʃˊˇˋʰˊ˃ˇʴʺ 

Å ʋˊˈ˄ʽˇˌ ˉʰˊʰˋʽˍʽˋ˃ˈˌ 

V ~10.000 ɻ ʽʰ˒ˇˊʶˍʽˁʱ ʶʾʵʹ ʲʰˁˍʹˊʾ˖˄κgr ʁ ʵʱ˒ˇˎˌ  

V ~1.000 h ˉˇʽˁʾʸˇˎ˄ ˍʽˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˍˇˎ ʵʷˊ˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ʲ˂ʶ˄˄ˇʴˈ˄˖˄ 

ˋˎ˃ʲʽ˗˄ˇ˄ˍʰˌ  ˃ ʶ ˍˇ˄ ˅ʶ˄ʽˋˍʺ 

V ~100 ʁ ʾ˄ʰʽ ˉʰʻˇʴˈ˄ʰ ʶʾʵʹ ʲʰˁˍʹˊʾ˖˄ 
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ɽˇʾ˃˖˅ʹ: 

V ŷȅŴǿŀȈȆȓųȁȊ ŲÙǺȆŶȁŵȁ ŵŴ ŀȃȄȉȈȈȉǿŲȆȃŵŀȈȒȊ Ǽ 

V ŴȃŵǾȈȅǼ ŀȃȄȉȈȈȉǿŲȆȃŵŀȓȆ ŵŴ, ȋÙȑ ŷȋŵȃȈȅȈǿȃȄǻȊ 
ŵȋȆȂǼȄŴȊ, ŵŶŴɻȉȈȋȊ ȃŵŶȈȒȊ 

Bacteria 

cell wall 

plasma 
membrane 

cytoplasm 

circular DNA 

Viruses 

nucleic acid 

capsid 

envelope 
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 ˂ ʽˉˇˉˇ˂ˎˋʰˁ˔ʰˊʾˍʹˌ (LPS) 

 ̄ ʶˉˍʽʵˇʴ˂ˎˁʱ˄ʹ (PG) 

 ˂ ʽˉˇˉˊ˖ˍʶˀ˄ʹ 

 ˂ ʽˉˇˍʶʽ˔ˇʿˁˈ ̌ ˅ˏ 

 ˃ ʰ˄˄ʱ˄ʶˌ  

 ˃ ʹ ˃ʶʻˎ˂ʽ˖˃ʷ˄ʹ CpG-ʰˁˇ˂ˇˎʻʾʰ DNA 

 dsRNA 

 zymosan 

PAMPs  
(pathogen-associated molecular patterns) 

ˇ˃ʱʵʰ ˇ˄ˍˇʴʶ˄ʶˍʽˁʱ ʵʽʰˍʹˊʹ˃ʷ˄˖˄ όconserved) ˃ ˇˊʽʰˁ˗˄ ʵˇ˃˗˄Σ  

˔˖ˊʾˌ ʰ˄ˍʽʴˇ˄ʽˁʺ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰΣ  

ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˉʽʲʾ˖ˋʹ ˁʰʽ ˍʹ ˂ˇʽ˃ˇʴˈ˄ˇ ʵˊʱˋʹ ˍ˖˄ ˉʰʻˇʴˈ˄˖˄ 
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ɳ˅˖ˁˎˍˍʱˊʽʰ ʲʰˁˍʺˊʽʰ 

Åɳˉʰʴ˖ʴʺ ˒˂ʶʴ˃ˇ˄ʺˌΦΦΦΦʽˋˍʽˁʺ ˁʰˍʰˋˍˊˇ˒ʺ όˉ˔ ˋʺ˕ʹύ 

Åʃʰˊʰʴ˖ʴʺ ˍˇ˅ʽ˄˗˄ 

- ʶ˄ʵˇˍˇ˅ʾ˄ʶˌ όˁˎˍˍʰˊʽˁˈ ˍˇʾ˔˖˃ʰύΦΦΦΦˉ˔ LPS 

- ʶ˅˖ˍˇ˅ʾ˄ʶˌ όʵʽʰ˂ˎˍʷˌ ˇˎˋʾʶˌύΦΦΦΦˉ˔ SEB 

E. coli S. aureus 

Åɳ˄ʶˊʴˇˉˇʾʹˋʹ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍˇˌ 

Åʊʰʴˇˁˎˍˍʱˊ˖ˋʹ 

Åʊ˂ʶʴ˃ˇ˄˗ʵʹˌ ʰˉˈˁˊʽˋʹ -NETs 

ɳ˅˖ˁˎˍˍʱˊʽʰ ʲʰˁˍʺˊʽʰ ψ˒ˎˋʽˁʺ ʰ˄ˇˋʾʰ 
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Membrane Attack Complex (MAC) 
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ʋʹ˃ʶʽˇˍʰ˅ʾʰ ˁʰʽ  
˒ʰʴˇˁˎˍˍʱˊ˖ˋʹ 

Å ɲˏˇ ˒ʰʴˇˁˁˎˍʰˊʽˁʱ ˋˎˋˍʺ˃ʰˍʰ 

ïʃˇ˂ˎ˃ˇˊ˒ˇˉˎˊʹ˄ʽˁˈ όPMN) 

ïɾˇ˄ˇˁˎˍˍʱˊ˖˄κɾʰˁˊˇ˒ʱʴ˖˄ 

Å ɶ ˔ʹ˃ʶʽˇˍʰ˅ʾʰ ˍ˖˄ PMN ̀ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ˂ˇʾ˃˖˅ʹˌ ʴʾ˄ʶˍʰʽ: 

ïʃˊˇʿˈ˄ˍʰ ˃ʽˁˊˇʲʾ˖˄ όf-M-L-P) 

ïɮ˄ʰ˒ˎ˂ʰˍˇ˅ʾ˄ʶˌ (C5a)  

ïʋʹ˃ʶʽˇˁʾ˄ʶˌ όIL-8, MCP-1, RANTES) 

Å ʊˍʱ˄ˇ˄ˍʰˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ˂ˇʾ˃˖˅ʹˌ ˉˊˇˋˁˇ˂˂˗˄ˍʰʽ ̀ ˍˇ 
ʰʴʴʶʽʰˁˈ ˍˇʾ˔˖˃ʰ ˃ʷˋ˖ ˍ˖˄ ʽ˄ˍʶʴˁˊʽ˄˗˄ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 
CD11/CD18 ˁʰʽ ʵʽʰˉʹʵˇˏ˄.  

ʊʰʴˇˁˎˍˍʱˊ˖ˋʹ 

Neutrophils employ three strategies to contain and clear the infection 

i. Phagocytosis: Involves the engulfment and subsequent elimination of microbes in 

specialized phagolysosome compartments. 

ii. Degranulation: Releases antimicrobial molecules in the vicinity of infection. 

iii. Neutrophil  Extracellular  Traps (NETs): NETs are extracellular neutrophil-derived 

DNA webs that trap and kill  invading pathogens. 
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ȺɝɤəɡŰŰɎɟɘŮɠ ˊŬɔɑŭŮɠ ɞɡŭŮŰŮɟɞűɑɚɤɜ  

(Neutrophil Extracellular Traps; NETs)  
 

ü Th  NETs ʶʾ˄ʰʽ ʶ˅˖ˁˎˍˍʱˊʽʰ ʵʾˁˍˎʰ ˔ˊ˖˃ʰˍʾ˄ʹˌ ζʵʽʰˁˇˋ˃ʹ˃ʷ˄ʰη ˃ ʁˉˊ˖ˍʶˀ˄ʶˌ 

ˍ˖˄ ̌ ˎʵʶˍʶˊˇ˒ʽ˂ʽˁ˗˄ ˁ ˇˁˁʾ˖˄. 

ü NETosis: ̱  ̌̌ ˎʵʶˍʶˊˈ˒ʽ˂ˇΣ ˃ ʶˍʱ h ˉˈ ʁ ˍʶˊˈˁ˂ʹˍʰ ʁ ˊʶʻʾˋ˃ʰˍʰ ό˒ʰʴˇˁˎˍˍʱˊ˖ˋʹ 

ʲʰˁˍʹˊʾ˖˄Σ MSU crystals, ANCA .ˁ .h), ʰ˄ʰʵʽʰˍʱˋˋʶʽ ˍʹ˄ ˉˎˊʹ˄ʽˁʺ ˍˇˎ 

˃ʶ˃ʲˊʱ˄ʹΣ ˁʰʽ ˍ ̌DNA ˍˇˎ - ˃ʶˍʱ ʰˉˈ ζʰˉˈ-ˋˎ˃ˉˏˁ˄˖ˋʹη ˁʰʽ ʵʽʱˊˊʹ˅ʹ ˍʹˌ 

ˁˎˍˍʰˊʽˁʺˌ ˃ʶ˃ʲˊʱ˄ʹˌΣ ʲʴʰʾ˄ʶʽ ˋˍˇ˄ ʶ˅˖ˁˎˍˍʱˊʽˇ ˔˗ˊˇ ˃ʶˍʰ˒ʷˊˇ˄ˍʰˌ 

ˉˊ˖ˍʶˀ˄ʶˌ όʰˁˇ˂ˇˎʻʶʾ ˄ ʷˁˊ˖ˋʹύ 

ü ʁ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˍʹˌ ʰˎˍˇ˒ʰʴʾʰˌ ˁʰʽ ˎˉʶˊ-ˁʽˍˊˇˎ˂˂ʽ˄ˇˉˇʾʹˋʹ ˍ˖˄ ʽˋˍˇ˄˗˄ 

ˊˎʻ˃ʾʸˇˎ˄ ̱  ̌̀ ˔ʹ˃ʰˍʽˋ˃ˈ ̱ ˖˄ NETs. 

 

NETs + S. aureus  NETs + S. typhimurium NETs + S. lexneri  
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Kambas et al. 2012   
PLoS One 7:e45427 

NETs  
ˋˍʹ˄ ˋʺ˕ʹ 

Åʋˎ˃ʽˁʺ ʰ˄ˇˋʾʰ όˉˊˇˋˍʰˍʶˎˍʽˁʺύ 

ΧΦ̄ˊ˖ˍʶˀ˄ʽˁʱ ˁ ʰʽ ˉˇ˂ˎˋʰˁ˔ʰˊʽʵʽˁʱ Ag 

ɳ˅ˇˎʵʶˍʷˊ˖ˋʹ ˃ʽˁˊˇʲʾ˖˄ ˁʰʽ ˍˇ˅ʽ˄˗˄ όIgG, IgM, IgA) 

ʁ˕˖˄ʽ˄ˇˉˇʾʹˋʹ ˁ ʰʽ ʊʰʴˇˁˎˍˍʱˊ˖ˋʹ (IgG) 

ɳ˄ʶˊʴˇˉˇʾʹˋʹ ˁ˂ʰˋˋʽˁʺˌ ˇʵˇˏ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍˇˌ (IgG, IgM) 

Åɼˎˍˍʰˊʽˁʺ ʰ˄ˇˋʾʰ όʲˇʹʻʹˍʽˁʺύ 

ΧΦ̄ˊ˖ˍʶˀ˄ʽˁʱ Ag 

Th1, Th17, Th2 ˁʰʽ ˋ˔ʶˍʽʸˈ˃ʶ˄ʶˌ ˁˎˍˍʰˊˇˁʾ˄ʶˌ 

ɳ˅˖ˁˎˍˍʱˊʽʰ ʲʰˁˍʺˊʽʰ ψʶʽʵʽˁʺ ʰ˄ˇˋʾʰ 

ʋʇɾɹɼɶ ɮɿʁʅɹɮ 

ɼʇʆʆɮʄɹɼɶ ɮɿʁʅɹɮ 
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ʃˇ˂ˎˋʰˁ˔ʰˊʽʵʽˁʺ ˁ ʱ˕ʰ ˃ʶ ˋʽʰ˂ʽˁˈ ˇ˅ˏ 

ɳ˅˖ˁˎˍˍʱˊʽʰ ̡ ʰˁˍʺˊʽʰ 
ɲʽʰ˒ˎʴʺ ʰˉˈ ˍʹ˄ ʰ˄ˇˋˇ˂ˇʴʽˁʺ ʱ˃ˎ˄ʰ 

SIRS (Systemic Inflammatory 
Response Syndrome): 
ŵȋŵŶȁŀŲŶȃȄǼ ŲÙǺȆŶȁŵȁ ŶȈȋ 
ŲȆȈŵȈȅȈǿȃȄȈȒ ŵȋŵŶǼŀŲŶȈȊ ŶȈȋ ȇŴȆȃŵŶǼ 
ŵŴ ÙȈȃȄȃȅɻŲ ǾȅŲÙŶȃȄȓȆ ÙŲȉŲǿȑȆŶȎȆ  

Roger C. Bone MD 1941-1997 

ȸŬəŰɐɟɘŬ 

ɀɨəɖŰŮɠ 

ɄŬɟɎůɘŰŬ 

Ƚɞɑ 

ȯɚɚŬ 

ȿɞɑɛɤɝɖ Ɇɐɣɖ 

ȯɚɚŬ 

ɇɟŬɨɛŬ 

ȰɔəŬɡɛŬ 

ɄŬɔəɟŮŬŰɑŰɘŭŬ 



8/12/2014 

11 


