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ǤǧǬǯǪǱǩǳǥǩǯ ǰǡǭǥǰǩǲǳǧǬǩǯ ǨǱǡǪǧǲ 
ǳǬǧǬǡ ǩǡǳǱǩǪǧǲ ð ǳǯǬǥǡǲ ǣǥǭǩǪǧǲ ǰǡǨǯǫǯǣǩǡǲ 
ǡõ ǰǡǭǥǰǩǲǳǧǬǩǡǪǧ ǰǡǨǯǫǯǣǩǪǧ ǪǫǩǭǩǪǧ 

ǤǩǥǴǨǴǭǳǧǲ: ǲǳǡǬǡǳǩǡ ǪǸǳǲǩǯǴ 
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ǳǱǩǬǥǫǧǲ ǲǴǬǢǯǴǫǥǴǳǩǪǧ ǥǰǩǳǱǯǰǧ  
 
1. ǪǸǭǲǳǡǭǳǩǭǯǲ Ǳǩǳǧǲ (KȀȇ. ǰȀȇȎȊȎȂǾȀȑ ð ǥȏȈȁȊǼȏȘȌ)  

2. ǥǴǲǳǱǡǳǩǯǲ ǬǡǫǳǥǦǯǲ (KȀȇ. ǰȀȇȎȊȎȂǾȀȑ)  

3. ǪǸǭǲǳǡǭǳǩǭǯǲ ǬǩǬǩǤǧǲ (ǥȏȈȉ. ǪȀȇ. ǰȀȇȎȊȎȂǾȀȑ) 

 

ǥǰǳǡǬǥǫǧǲ ǥǮǥǳǡǲǳǩǪǧ ǥǰǩǳǱǯǰǧ  
 
1. ǪǸǭǲǳǡǭǳǩǭǯǲ Ǳǩǳǧǲ (KȀȇ. ǰȀȇȎȊȎȂǾȀȑ ð ǥȏȈȁȊǼȏȘȌ)  

2. ǥǴǲǳǱǡǳǩǯǲ ǬǡǫǳǥǦǯǲ (KȀȇ. ǰȀȇȎȊȎȂǾȀȑ)  

3. ǪǸǭǲǳǡǭǳǩǭǯǲ ǬǩǬǩǤǧǲ (ǥȏȈȉ. ǪȀȇ. ǰȀȇȎȊȎȂǾȀȑ) 

4. ǲǳǡǴǱǯǲ ǪǸǭǲǳǡǭǳǩǭǩǤǧǲ (ǪȀȇ. ǪȀȐȃȈȎȊȎȂǾȀȑ) 

5. ǰǫǯǴǬǧǲ ǰǡǲǡǤǡǪǧǲ  (KȀȇ. ǭȄȕȐȎȊȎȂǾȀȑ) 

6. ǲǳǡǬǡǳǩǡ ǪǸǳǲǩǯǴ (ǡȌȀȏ. ǪȀȇ. ǰȀȇȎȊȎȂǾȀȑ) 

7. ǤǧǬǧǳǱǩǯǲ ǰǡǰǡǦǯǣǫǯǴ (ǡȌȀȏ. ǪȀȇ. ǰȀȇȎȊȎȂǾȀȑ) 
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ǰȐțȊȎȂȎȑ 

ǧ ȋȄȊǼȓȆ ȓȘȌ ȀȔȓȎȕȊȄȂȋȎȌȘȃȝȌ ȒȔȌȃȐțȋȘȌ, ȉȀȈ ȉȔȐǾȘȑ ȓȎȔ 

ȎȈȉȎȂȄȌȎȜȑ ǬȄȒȎȂȄȈȀȉȎȜ ȏȔȐȄȓȎȜ (FMF), ȄǾȌȀȈ ǼȌȀȑ ȓȎȋǼȀȑ ȏȎȔ ȓȎ 

ǥȐȂȀȒȓǽȐȈȎ ȓȆȑ ǡǖ
 
ǰȀȌȄȏȈȒȓȆȋȈȀȉǽȑ ǰȀȇȎȊȎȂȈȉǽȑ ǪȊȈȌȈȉǽȑ ǼȖȄȈ ȄȒȓȈǻȒȄȈ ȓȈȑ 

ǼȐȄȔȌǼȑ ȓȎȔ ȓȆȌ ȓȄȊȄȔȓȀǾȀ ȃȄȉȀȄȓǾȀ. ǬȄ ȁǻȒȆ ȏȐțȒȕȀȓȄȑ ȋȄȊǼȓȄȑ ȓȎȔ 

ȄȐȂȀȒȓȆȐǾȎȔ ȂȈȀ ȓȎ ȂȄȌȄȓȈȉț ȖȀȐȀȉȓȆȐȈȒȋț ȓȎȔ ȄȊȊȆȌȈȉȎȜ ȏȊȆȇȔȒȋȎȜ 

ȀȒȇȄȌȝȌ ȋȄ FMF, ȀȏȎȕȀȒǾȒȇȆȉȄ ȌȀ ȄȐȄȔȌǽȒȎȔȋȄ ȏȄȐȀȈȓǼȐȘ ȓȆ ȒȔȋȋȄȓȎȖǽ 

ȋȎȌȎȏȀȓȈȝȌ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ ȒȓȆȌ ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ ȓȘȌ 

ȀȔȓȎȕȊȄȂȋȎȌȘȃȝȌ ȒȔȌȃȐțȋȘȌ, ȉȀȈ ȒȔȂȉȄȉȐȈȋǼȌȀ ȓȎȔ FMF ȉȀȈ ȓȆȑ ȎȔȐȈȉǽȑ 

ȀȐȇȐǾȓȈȃȀȑ. ǯȈ ȕȊȄȂȋȎȌȝȃȄȈȑ ȀȔȓǼȑ ȌțȒȎȈ ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț ȀȔȍȆȋǼȌȆ 

ȄȌȄȐȂțȓȆȓȀ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ. ǰȀȐțȊȀ ȀȔȓǻ Ȇ ȀȉȐȈȁǽȑ ȋȆȖȀȌȈȒȋțȑ 

ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ ȉȀȈ Ȇ ȒȔȋȋȄȓȎȖǽ ȓȎȔ ȎȔȃȄȓȄȐțȕȈȊȎȔ ȃȄȌ 

ȃȈȄȔȉȐȈȌǾȒȓȆȉȀȌ ȄȏȀȐȉȝȑ. ǣȈȀ ȓȎ ȊțȂȎ ȀȔȓț ȀȏȎȕȀȒǾȒȀȋȄ ȌȀ ȃȈȄȐȄȔȌǽȒȎȔȋȄ 

ȏȈȇȀȌǻ ȋȎȌȎȏǻȓȈȀ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ ȏȎȔ ȇȀ ȋȏȎȐȎȜȒȀȌ ȌȀ ȄȋȏȊȀȉȎȜȌ 

ȒȓȈȑ ȌțȒȎȔȑ, ȒȔȋȏȄȐȈȊȀȋȁȀȌȎȋǼȌȘȌ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ, ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ ȉȀȈ ȓȆȑ ȏȀȐȀȂȘȂǽȑ ȄȍȘȉȔȓȓǻȐȈȘȌ 

ȃȈȉȓȜȘȌ ȖȐȘȋȀȓǾȌȆȑ. ǳȎ ȏȄȈȐȀȋȀȓȈȉț ȋǼȐȎȑ ȓȆȑ ȋȄȊǼȓȆȑ ȏȐȀȂȋȀȓȎȏȎȈǽȇȆȉȄ 

ȒȓȎ ȄȐȂȀȒȓǽȐȈȎ ȓȆȑ ǡǖ ǰȀȌȄȏȈȒȓȆȋȈȀȉǽȑ ǰȀȇȎȊȎȂȈȉǽȑ ǪȊȈȌȈȉǽȑ. 

ǪȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȆȑ ȏȐȎȒȏǻȇȄȈȀȑ ȀȔȓǽ, ǽȓȀȌ ȏȎȊȜ ȒȆȋȀȌȓȈȉǽ Ȇ 

ȏȐȎȒȕȎȐǻ ȓȘȌ ȏȀȊȀȈțȓȄȐȘȌ ȋȄȊȝȌ ȓȎȔ ȄȐȂȀȒȓȆȐǾȎȔ ȉȀȈ ȕǾȊȘȌ ȁȈȎȊțȂȘȌ ȉ. 

ǩȘǻȌȌȆ ǪȎȔȐȓȅǼȊȆ ȉȀȈ ȉ. ǪȘȌȒȓȀȌȓǾȌȎȔ ǪȀȋȏǻ ȉȀȇȝȑ ȉȀȈ ȓȆȑ ȉȀȑ ǡȉȐȈȁǽȑ 

ǶȐȔȒȀȌȇȎȏȎȜȊȎȔ ȏȎȔ ȒǽȉȘȒȀȌ ȋȄȂǻȊȎ ȋǼȐȎȑ ȓȆȑ ȏȄȈȐȀȋȀȓȈȉǽȑ ȃȈȀȃȈȉȀȒǾȀȑ, 

ȋȄ ȁȎǽȇȆȒȀȌ ȋȄ ȓȈȑ ȓȄȖȌȈȉǼȑ ȓȎȔ ȄȐȂȀȒȓȆȐǾȎȔ, ȄȌȝ ȒȔȌǼȁȀȊȀȌ ȉȀȈ ȒȓȎ 

ȒȖȄȃȈȀȒȋț ȓȆȑ ȋȄȊǼȓȆȑ. ǩȃȈȀǾȓȄȐȀ, ȒȆȋȀȌȓȈȉǽ ǽȓȀȌ ȓȀ ȏȐȝȓȀ ȖȐțȌȈȀ ȓȆȑ 

ȏȀȐȎȔȒǾȀȑ ȋȎȔ ȒȓȎ ȄȐȂȀȒȓǽȐȈȎ Ȇ ȒȔȋȁȎȊǽ ȓȎȔ ȉ. ǩȘǻȌȌȆ ǪȎȔȐȓȅǼȊȆ ȂȈȀ ȓȈȑ 

ȄȏȈȉȎȃȎȋȎȈȓȈȉǼȑ ȋȀȑ ȒȔȅȆȓǽȒȄȈȑ. ǥȏȈȏȊǼȎȌ, ȇȀ ǽȇȄȊȀ ȌȀ ȄȔȖȀȐȈȒȓǽȒȘ ȓȎȌ ȉ. 

ǲȓȀȜȐȎ ǱȀȕȀǽȊ, ȃȈȃȀȉȓȎȐȀ ȁȈȎȊȎȂǾȀȑ, ȓȎȔ ȎȏȎǾȎȔ Ȇ ȄȋȏȄȈȐǾȀ ȋȄ ȁȎǽȇȆȒȄ ȒȓȀ 

ȏȐȝȓȀ ȋȎȔ ȁǽȋȀȓȀ, ȉȀȇȝȑ ȉȀȈ ȓȎ ȌȄȝȓȄȐȎ ȋǼȊȎȑ ȓȎȔ ȄȐȂȀȒȓȆȐǾȎȔ ȓȆȌ ȉȀ 

ǥȈȐǽȌȆ ǡȏȎȒȓȎȊǾȃȎȔ. ǰȎȊȜ ȒȆȋȀȌȓȈȉǽ ǽȓȀȌ ȉȀȈ Ȇ ȁȎǽȇȄȈȀ ȓȆȑ ȁȈȎȊțȂȎȔ ȉȀȈ 

ȓȄȖȌȈȉȎȜ ȓȎȔ ȄȐȂȀȒȓȆȐǾȎȔ ȉȀȑ ǢȈȉȓȘȐǾȀȑ ǳȒȈȐȎȌǾȃȎȔ. 

ǤȄȌ ȇȀ ǼȏȐȄȏȄ ȌȀ ȀȂȌȎǽȒȘ ȉȀȈ ȕȔȒȈȉǻ ȌȀ ȄȔȖȀȐȈȒȓǽȒȘ țȊȎȔȑ ȓȎȔȑ 

ȂȈȀȓȐȎȜȑ ȋǼȊȆ ȓȆȑ ǡǖ ǰȀȌȄȏȈȒȓȆȋȈȀȉǽȑ ǰȀȇȎȊȎȂȈȉǽȑ ǪȊȈȌȈȉǽȑ, ȄȈȃȈȉȎȜȑ ȉȀȈ 

ȄȈȃȈȉȄȔțȋȄȌȎȔȑ, ȉȀȈ ȉȔȐǾȘȑ ȓȆ ȃȈȄȔȇȜȌȓȐȈȀ ȀȌȀȏȊȆȐȝȓȐȈȀ ȉȀȇȆȂǽȓȐȈȀ ȉȀ 

ǲȓȀȋȀȓǾȀ ǪȝȓȒȈȎȔ, ȂȈȀ ȓȆ ȒȔȌȄȐȂȀȒǾȀ ȉȀȈ ȓȆȌ ȆȇȈȉǽ ȒȔȋȏȀȐǻȒȓȀȒȆ țȊȀ 

ȀȔȓǻ ȓȀ ȖȐțȌȈȀ. ǥȈȃȈȉțȓȄȐȀ, ȇȀ ǽȇȄȊȀ ȌȀ ȄȔȖȀȐȈȒȓǽȒȘ ȓȎȌ ȉ. ǢȀȒǾȊȄȈȎ 

ǰȀȏȀȃțȏȎȔȊȎȔ, ȏȐȝȆȌ ȊǼȉȓȎȐȀ ȓȆȑ ȉȊȈȌȈȉǽȑ, ȂȈȀ ȓȆ ȁȎǽȇȄȈȀ ȒȓȆ ȒȓȀȓȈȒȓȈȉǽ 

ȀȌǻȊȔȒȆ ȓȘȌ ȀȏȎȓȄȊȄȒȋǻȓȘȌ ȉȀȈ ȓȎȌ ȊǼȉȓȎȐȀ ȓȆȑ ȉȊȈȌȈȉǽȑ ȉ ǰȀȌȀȂȈȝȓȆ 

ǲȉǼȌȃȐȎ ȂȈȀ ȓȆ ȁȎǽȇȄȈȀ ȒȓȎ ȉȊȈȌȈȉț ȋǼȐȎȑ ȓȆȑ ȋȄȊǼȓȆȑ. ǲȆȋȀȌȓȈȉǽ ǽȓȀȌ ȉȀȈ Ȇ 
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ȏȐȎȒȕȎȐǻ ȓȎȔ ȄȏǾȉȎȔȐȎȔ ȉȀȇȆȂȆȓǽ ȎȐȇȎȏȄȃȈȉǽȑ ȉ ǣȈȝȐȂȎȔ ǤȐțȒȎȔ ȒȓȆ 

ȒȔȊȊȎȂǽ ȓȎȔ ȀȐȇȐȈȉȎȜ ȔȂȐȎȜ. 

ǣȈȀ ȓȆȌ ȓȄȐǻȒȓȈȀ ȔȏȎȋȎȌǽ ȀȊȊǻ ȉȀȈ ȓȆȌ ȆȇȈȉǽ ȓȎȔȑ ȒȔȋȏȀȐǻȒȓȀȒȆ 

ȄȔȖȀȐȈȒȓȝ ȏȎȊȜ ȓȎȔȑ ȂȎȌȄǾȑ ȋȎȔ ǡȌȃȐǼȀ ǬȆȓȐȎȜȊȆ ȉȀȈ ǡȐȄȓǽ ǡȐȁȀȌȈȓǻȉȆ 

ȉȀȈ ȕȔȒȈȉǻ ȓȆ ȒȜȅȔȂț ȋȎȔ ǬȀȐǾȀ ǡȂȂȄȊǾȃȎȔ. 

ǳǼȊȎȑ, ȇȀ ǽȇȄȊȀ ȌȀ ȓȎȌǾȒȘ țȓȈ Ȇ ȋȄȊǼȓȆ ȀȔȓǽ ȃȄȌ ȇȀ ȋȏȎȐȎȜȒȄ ȌȀ ǼȐȇȄȈ 

ȒȄ ȏǼȐȀȑ ȖȘȐǾȑ ȓȆȌ ȄȏǾȁȊȄȗȆ ȉȀȈ ȒȔȋȋȄȓȎȖǽ ȓȎȔ ȄȏȈȁȊǼȏȎȌȓȀ ȉȀȇȆȂȆȓǽ ȉ. 

ǪȘȌȒȓȀȌȓǾȌȎȔ ǱǾȓȆ, Ȏ ȎȏȎǾȎȑ țȖȈ ȀȏȊȝȑ ȒȓǻȇȆȉȄ Șȑ ȀȐȘȂțȑ ȉȀȈ ȏȐȀȂȋȀȓȈȉțȑ 

ȃǻȒȉȀȊȎȑ ȂȈȀ ȋǼȌȀ, ȀȊȊǻ ȉȀȈ Șȑ ǼȌȀ ȏȀȐǻȃȄȈȂȋȀ ȆȇȈȉǽȑ ȉȀȈ ȄȏȈȒȓȆȋȎȌȈȉǽȑ 

ȀȉȄȐȀȈțȓȆȓȀȑ. ǳȎȌ ȄȔȖȀȐȈȒȓȝ ȀȏȄȐȈțȐȈȒȓȀ, țȖȈ ȋțȌȎ ȂȈȀ ȓȆȌ ȄȏȈȒȓȆȋȎȌȈȉǽ 
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ɆɡɜŰɞɛɞɔɟŬűɑŮɠ 

 

 
Ab  ð antibody  

ATG ð autophagy related gene 

cDNA  ð complementary deoxyribonucleic acid  

CAPS ð cryopyrin  associated periodic  syndromes  

CINCA ð chronic infantile  neurologic  cutaneous articular  syndrome  

CRP ð C-reactive protein  

DNA  ð deoxyribonucleic acid  

HMGB -1 - high  mobility  group  box-1  

HI ð healthy individual  

HRP ð horseradish peroxidase 

FMF ð familial Mediterranean fever  

FACS ð Flow Analysis Cell System 

FCAS - familial  cold autoinflammatory  syndrome   

IL -1ȁ ð interleukin -1beta 

LPS ð lipopolysaccharide  

mRNA  ð messanger ribonucleic acid 

mTOR - mammalian target of rapamycin  

MDC ð monodancyl  cadaverin 

MPO  - myeloperoxidase 

MSU  ð monosodium urate  

MWS ð MuckleðWells syndrome  

NETs ð neutrophil  extracellular  traps 

NOD  ð nucleotide binding and oligomerization  domain  

oligodT  ð oligo deoxy -thimine  

PBS ð phosphate buffered saline 

PCR ð polymerase chain reaction 

PI3K ð phosphatidylinositol 3 -kinase 

PMA ð phorbol acetate myristate 

PMN  ð polymorphoneuclear cells  
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qRT-PCR ð quantitative real -time polymerase chain reaction 

RNA  ð ribonucleic acid  

Rnase ð ribonuclease 

rNTP  ð ribonucleotide tri -phosphate  

TBS ð tris-buffered saline 

TBS-T ð tris buffered saline Tween 

TNF-Ȁ ð tumor necrosis factor alpha 

TRAPS ð tumor necrosis factor receptor associated periodic syndrome 
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ǰȄȐǾȊȆȗȆ 

 ǳȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ ȀȏȎȓȄȊȎȜȌ ȋȈȀ ȍȄȖȘȐȈȒȓǽ ȎȋǻȃȀ 

ȕȊȄȂȋȎȌȘȃȝȌ ȌȎȒȆȋǻȓȘȌ, ȏȎȔ ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț ȃȔȒȊȄȈȓȎȔȐȂǾȀ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ. ǬȈȀ ȔȏȎȉȀȓȆȂȆȂȎȐǾȀ ȓȆȑ ȎȋǻȃȀȑ ȀȔȓǽȑ 

ȄǾȌȀȈ ȓȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆȌ IL -1ȁ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ, ȋȄ ȉȜȐȈȎ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȓȎȔȑ ȓȆȌ ȔȏȄȐȏȀȐȀȂȘȂǽ ȓȆȑ IL -1ȁ ȊțȂȘ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ. ǯ ȎȈȉȎȂȄȌǽȑ ǬȄȒȎȂȄȈȀȉțȑ ȏȔȐȄȓțȑ 

(FMF) ȀȏȎȓȄȊȄǾ ȓȆ ȒȔȖȌțȓȄȐȆ ȂȄȌȄȓȈȉǻ ȉȀȇȎȐȈȅțȋȄȌȆ ȌțȒȎ ȓȆȑ ȉȀȓȆȂȎȐǾȀȑ 

ȀȔȓǽȑ ȉȀȈ ȄȉȃȆȊȝȌȄȓȀȈ ȋȄ ȕȊȄȂȋȎȌȝȃȆȑ ȉȐǾȒȄȈȑ ȏȎȔ ȄȏǻȂȎȌȓȀȈ ȒȔȖȌǻ Ȁȏț 

ȋȄȓȀȁȎȊȈȉȎȜȑ ȒȓȐȄȒȎȂțȌȎȔȑ ȏȀȐǻȂȎȌȓȄȑ. ǡȏț ȓȆȌ ǻȊȊȆ Ȇ ȎȔȐȈȉǽ ȀȐȇȐǾȓȈȃȀ 

ȀȏȎȓȄȊȄǾ ȓȆȌ ȏȈȎ ȒȔȖȌǽ ȋȆ ȂȄȌȄȓȈȉǻ ȉȀȇȎȐȈȅțȋȄȌȆ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȏǻȇȆȒȆ, 

ȋȄ ȉȜȐȈȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȓȆȑ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ Ȁȏț 

ȓȎȔȑ ȉȐȔȒȓǻȊȊȎȔȑ ȓȎȔ ȎȔȐȈȉȎȜ ȌȀȓȐǾȎȔ. 

 ǲȓȆȌ ȏȀȐȎȜȒȀ ȋȄȊǼȓȆ ȃȈȄȐȄȔȌǽȇȆȉȄ Ȇ ȒȔȒȖǼȓȈȒȆ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ, 

ȉȀȈ ȉȔȐǾȘȑ Ȏ ȐțȊȎȑ ȓȆȑ IL -1ȁ, ȒȓȆȌ ȏȀȇȎȂǼȌȄȒȆ ȓȘȌ ȃȜȎ ȀȔȓȝȌ ȒȔȌȃȐțȋȘȌ. 

ǲȄ ȉȊȈȌȈȉț ȄȏǾȏȄȃȎ ȃȈȀȏȈȒȓȝȇȆȉȄ ȀȐȖȈȉǻ Ȇ ȒȔȋȋȄȓȎȖǽ ȓȆȑ IL -1ȁ ȒȓȆȌ ǼȌȀȐȍȆ 

ȓȘȌ ȉȐǾȒȄȘȌ ȓȎȔ FMF, ȋǼȒȘ ȓȆȑ ȄȏȈȓȔȖȎȜȑ ȉȀȓõ ȄȏǾȉȊȆȒȆ ȖȎȐǽȂȆȒȆȑ anakinra, 

ȓȎȔ ȀȌȀȒȔȌȃȔȀȒȋǼȌȎȔ ȀȌȓȀȂȘȌȈȒȓǽ ȓȆȑ IL -1, ȋȄ ȓȆȌ ǼȌȀȐȍȆ ȓȘȌ 

ȒȔȋȏȓȘȋǻȓȘȌ. ǥȏȈȏȊǼȎȌ, Ȏ ȏȄȐȈȎȐȈȒȋțȑ ȓȆȑ ȖȐțȌȈȀȑ ȕȊȄȂȋȎȌȝȃȎȔȑ 

ȃȐȀȒȓȆȐȈțȓȆȓȀȑ ȋȄ ȓȆ ȖȎȐǽȂȆȒȆ canakinumab, ȋȎȌȎȉȊȘȌȈȉȎȜ ȀȌȓȈȒȝȋȀȓȎȑ 

ȉȀȓǻ ȓȆȑ IL -1ȁ, ȒȄ ȀȒȇȄȌǽ ȋȄ ȉȀȓȀȒȓȐȎȕȈȉǽ ȀȐȇȐǾȓȈȃȀ ȉȀȈ FMF ȕȀȌǼȐȘȒȄ ȓȎȌ 

ȄȌ ȂǼȌȄȈ ȏȀȇȎȂȄȌȄȓȈȉț ȐțȊȎ ȓȆȑ ȉȔȓȓȀȐȎȉǾȌȆȑ ȒȓȆ ȌțȒȎ. 

 ǲȓȎ ȏȄȈȐȀȋȀȓȈȉț ȋǼȐȎȑ ȓȆȑ ȋȄȊǼȓȆȑ, ȃȈȄȐȄȔȌǽȇȆȉȄ Ȇ ȒȔȋȁȎȊǽ 

ȃȈȀȕțȐȘȌ ȊȄȈȓȎȔȐȂȈȝȌ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ ȒȓȆȌ ȏȀȇȎȂǼȌȄȒȆ ȓȎȔ FMF ȉȀȈ 

ȓȆȑ ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ. ǤȈȀȏȈȒȓȝȇȆȉȄ țȓȈ Ȇ ȀȌȀȒȓȎȊǽ ȓȎȔ mTOR, Ȏ ȎȏȎǾȎȑ 

ȀȏȎȓȄȊȄǾ ȉȄȌȓȐȈȉț ȐȔȇȋȈȒȓǽ ȓȆȑ ȄȌȄȐȂȄȈȀȉǽȑ ȉȀȓǻȒȓȀȒȆȑ ȓȎȔ ȉȔȓȓǻȐȎȔ, 

ȏȐȎȉȀȊȄǾ ȄȊǻȓȓȘȒȆ ȓȘȌ ȄȏȈȏǼȃȘȌ ȓȆȑ ȏȔȐǾȌȆȑ, ȓȆȑ ȏȐȘȓȄǠȌȆȑ ȏȎȔ ȁȐǾȒȉȄȓȀȈ 

ȋȄȓȀȊȊȀȂȋǼȌȆ ȒȓȆ ȌțȒȎ, ȒȓȀ ȎȔȃȄȓȄȐțȕȈȊȀ ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ FMF. ǡȌȓǾȇȄȓȀ, 

ȒȓȀ ȀȌȓǾȒȓȎȈȖȀ ȉȜȓȓȀȐȀ ȔȂȄȈȝȌ ȄȇȄȊȎȌȓȝȌ ȃȄ ȃȈȀȏȈȒȓȝȇȆȉȄ ȋȄȓȀȁȎȊǽ ȒȓȆȌ 

ǼȉȕȐȀȒǽ ȓȆȑ, ȂȄȂȎȌțȑ ȏȎȔ ȒȔȌȃȈǻȒȓȆȉȄ ȋȄ ȓȆȌ ȔȏȄȐǼȉȕȐȀȒȆ ȓȎȔ ȂȎȌȈȃǾȎȔ 
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MEFV, ȏȎȔ ȓȆȌ ȉȘȃȈȉȎȏȎȈȄǾ. ǯ ȎȋȎȈȎȒȓȀȓȈȉțȑ ȀȔȓțȑ ȋȆȖȀȌȈȒȋțȑ ȃȄ 

ȊȄȈȓȎȜȐȂȆȒȄ ȒȓȀ ȉȜȓȓȀȐȀ ȓȘȌ ȀȒȇȄȌȝȌ. ǤȈȀȏȈȒȓȝȇȆȉȄ, ȋȄ ȓȎȌ ȓȐțȏȎ ȀȔȓț, 

ȋȈȀ ȏȈȇȀȌǽ ȒȜȌȃȄȒȆ ȋȄȓȀȁȎȊȈȉȝȌ ȋȎȌȎȏȀȓȈȝȌ ȋȄ ȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ 

ȎȔȃȄȓȄȐțȕȈȊȎȔ ȒȓȎȌ FMF. 

ǲȓȆ ȒȔȌǼȖȄȈȀ ȋȄȊȄȓǽȇȆȉȄ Ȏ ȋȆȖȀȌȈȒȋțȑ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȒȓȎ 

ȎȔȃȄȓȄȐțȕȈȊȎ ȉȀȈ Ȇ ȏȈȇȀȌǽ ȒȔȒȖǼȓȈȒȆ ȋȄ ȓȎȌ FMF. ǧ ȁȀȒȈȉǽ ȀȔȓȎȕȀȂǾȀ 

ȀȏȎȓȄȊȄǾ ȎȋȎȈȎȒȓȀȓȈȉț ȋȆȖȀȌȈȒȋț, Ȏ ȎȏȎǾȎȑ ȃȈȀȓȆȐȄǾ ȒȓȀȇȄȐǼȑ ȓȈȑ 

ȄȌȃȎȉȔȓȓǻȐȈȄȑ ȒȔȌȇǽȉȄȑ. ǥȏȈȏȊǼȎȌ, ȃȈȄȂȄǾȐȄȓȀȈ ȂȈȀ ȓȎȌ ǾȃȈȎ ȒȉȎȏț ȒȄ 

ȉȀȓȀȒȓǻȒȄȈȑ ȄȌȄȐȂȄȈȀȉȎȜ ȉȈȌȃȜȌȎȔ. ǳȄȊȄȔȓȀǾȀ ȒȔȒȖȄȓǾȒȇȆȉȄ ȋȄ ȁȀȒȈȉǼȑ 

ȊȄȈȓȎȔȐȂǾȄȑ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ ȒȔȋȏȄȐȈȊȀȋȁȀȌȎȋǼȌȘȌ ȓȆȑ ȀȌȀȂȌȝȐȈȒȆȑ 

ȉȀȈ ȉǻȇȀȐȒȆȑ ȏȀȇȎȂțȌȘȌ ȋȈȉȐȎȎȐȂȀȌȈȒȋȝȌ. ǲȓȆȌ ȏȀȐȎȜȒȀ ȋȄȊǼȓȆ, ȀȕȎȜ 

ȋȄȊȄȓǽȇȆȉȄ Ȇ ȄȏȀȂȘȂǽ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȒȓȀ ȕȔȒȈȎȊȎȂȈȉǻ ȎȔȃȄȓȄȐțȕȈȊȀ Ȁȏț 

ȕȊȄȂȋȎȌȝȃȆ ȄȐȄȇǾȒȋȀȓȀ, ȃȈȀȏȈȒȓȝȇȆȉȀȌ ȖȀȋȆȊǻ ȄȏǾȏȄȃȀ ȁȀȒȈȉǽȑ 

ȀȔȓȎȕȀȂǾȀȑ ȒȓȀ ȎȔȃȄȓȄȐțȕȈȊȀ ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ FMF, ȋȄ ȓȆ ȋȄȊǼȓȆ ȓȆȑ 

ȋȄȓȀȓȐȎȏǽȑ ȓȆȑ ȏȐȘȓȄǠȌȆȑ LC3B ȒȓȆȌ ȀȔȓȎȕȀȂȎȒȘȋȀȓȈȉǽ ȓȆȑ ȋȎȐȕǽ ȀȊȊǻ 

ȉȀȈ ȋȄ ȓȆ ȋȄȊǼȓȆ ȓȆȑ ǼȉȕȐȀȒȆȑ ȓȘȌ ȒȖȄȓȈȅțȋȄȌȘȌ ȋȄ ȓȆ ȊȄȈȓȎȔȐȂǾȀ ȀȔȓǽ 

ȂȎȌȈȃǾȘȌ ATG. 

ǲȓȎ ȓȄȊȄȔȓȀǾȎ ȋǼȐȎȑ ȓȆȑ ȋȄȊǼȓȆȑ, ȃȈȀȏȈȒȓȝȇȆȉȄ Ȇ ȏȀȐȀȂȘȂǽ 

ȄȍȘȉȔȓȓǻȐȈȘȌ ȃȈȉȓȜȘȌ ȖȐȘȋȀȓǾȌȆȑ Ȁȏț ȎȔȃȄȓȄȐțȕȈȊȀ ȓțȒȎ ȓȆȑ 

ȏȐȎȒȁȄȁȊȆȋǼȌȆȑ ǻȐȇȐȘȒȆȑ țȒȎ ȉȀȈ ȓȆȑ ȏȄȐȈȕǼȐȄȈȀȑ ȀȒȇȄȌȝȌ ȋȄ ȎȔȐȈȉǽ 

ȀȐȇȐǾȓȈȃȀ, ȄȌȝ ȏȀȐǻȊȊȆȊȀ ȓȎ ȕȀȈȌțȋȄȌȎ ȀȌȀȏȀȐǻȖȇȆȉȄ ȒȄ ȕȔȒȈȎȊȎȂȈȉǻ 

ȎȔȃȄȓȄȐțȕȈȊȀ ȋȄȓǻ Ȁȏț ȃȈǼȂȄȐȒȆ ȋȄ ȀȐȇȐȈȉț ȔȂȐț, ȎȐț ȀȒȇȄȌȝȌ ǽ 

ȉȐȔȒȓǻȊȊȎȔȑ ȎȔȐȈȉȎȜ ȎȍǼȎȑ. ǧ ȒȔȋȋȄȓȎȖǽ ȓȆȑ IL -1ȁ ȒȓȎ ȕȀȈȌțȋȄȌȎ 

ȃȈȀȏȈȒȓȝȇȆȉȄ ȋȄ ex vivo ȀȌȀȒȓȎȊǽ ȋȄ ȓȆ ȖȐǽȒȆ anakinra. ǯ ȏȐȎȓȄȈȌțȋȄȌȎȑ 

ȐțȊȎȑ ȓȆȑ ȀȏȄȊȄȔȇǼȐȘȒȆȑ ȓȘȌ ȃȈȉȓȜȘȌ ȀȔȓȝȌ ȒȓȆȌ ȏȐțȉȊȆȒȆ ȈȒȓȈȉǽȑ ȁȊǻȁȆȑ 

ȉȀȈ ȕȊȄȂȋȎȌǽȑ ȒȔȌȆȂȎȐȄǾ ȒȓȆȌ ȏȈȇȀȌǽ ȒȔȋȋȄȓȎȖǽ ȓȎȔ ȏȄȐȈȂȐȀȕțȋȄȌȎȔ 

ȋȆȖȀȌȈȒȋȎȜ ȒȓȆȌ ȏȀȇȎȂǼȌȄȒȆ ȓȆȑ ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ. 
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Abstract  

Autoinflammatory syndromes  are a group of inflammatory disorders 

characterized by defective function of innate immune system. The term IL -1ȁ-

dependent autoinflammatory disorder is used for a subgroup of these 

syndromes, characterized by excessive IL-1ȁ production due to NLRP3 

inflammasome activation.  Familial Mediterranean fever (FMF) is the most 

common member of the genetically defined autoin flammatory syndromes. 

Periodic, inflammatory bouts are  the manifestation of this disorder, while 

metabolic stress is often a predisposing factor for the initiation of disease 

attacks. Moreover, gout is the most common autoinflammatory disorder, 

characterized by innate immune activation by monosodium urate crystals.  

In the present study, we investigated the implication of innate 

immunity , and especially IL-1ȁ, in the pathogenesis of these disorders. The 

involvement of IL -1ȁ in the initiation of FMF attacks was demonstrated by the 

therapeutic effect of on demand administration of anakinra in a patient with 

colchicine resistant FMF. Moreover, administration of canakinumab, an anti -

IL-1ȁ monoclonal antibody, resulted in the res triction of chronic inflammation 

of FMF in a patient with destructive arthritis.  

In the experimental part of this study, we investigated the implication 

of innate immunity in the pathogenesis of FMFand gout. It was demonstrated 

that mTOR inhibition, a mast er regulator of cellular metabolic status, results 

in the downregulation of pyrin expression, the protein mutated in FMF, in 

neutrophils from attack -free FMF patients. However, pyrin levels were not 

altered in control neutrophils after mTOR inhibition. Thi s was associated with 

the upregulation of MEFV mRNA levels. This homeostatic mechanism was 

not operative in neutrophils from FMF patients. These data provide a linkage 

between metabolic pathways and FMF neutrophil functions.  

 In addition, neutrophil autoph agy was studied and was associated 

with FMF phenotype. Basal autophagy is a homeostatic mechanism for the 

concervation of cellular integrity. Recently autophagy has been implicated in 
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innate immune functions, including pathogen recognition and elimination.  In 

the present study, we demonstrated low levels of basal autophagy in 

neutrophils from FMF patients, as assessed by LC3B immunoblotting and 

ATG gene expression.  

 In the last part of this study, it was demonstrated the release of 

neutrophil extracellular  traps (NETs) by peripheral blood neutrophils and 

synovial fluid cells. Moreover, NET formation was detected after treatment of 

control neutrophils with monosodium urate crystals or synovial fluid. The 

involvement of IL -1ȁ in this process was demonstrated by ex vivoinhibition 

studies, using anakinra. Considering t hat the improper NET relese causes 

tissue damage, the intra-articular release of these formations may be 

implicated in the pathogenesis of acute gout.   
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1. ǡȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ. 

1.1. ǣȄȌȈȉǻ  

ǯ țȐȎȑ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ ȏȄȐȈȊȀȋȁǻȌȄȈ ȌȎȒȎȊȎȂȈȉǼȑ 

ȎȌȓțȓȆȓȄȑ ȖȀȐȀȉȓȆȐȈȅțȋȄȌȄȑ Ȁȏț ȓȆ ȋȆ ȏȐȎȉȊȆȓǽ ȒȔȒȓȆȋȀȓȈȉǽ ȕȊȄȂȋȎȌȝȃȆ 

ȀȌȓǾȃȐȀȒȆ, Ȇ ȎȏȎǾȀ ȄǾȌȀȈ ȀȌȄȍǻȐȓȆȓȆ Ȁȏț ȓȆȌ ȏȀȐȎȔȒǾȀ ȊȎȈȋȝȃȎȔȑ 

ȏȀȐǻȂȎȌȓȀ. ǤȈȀȉȐǾȌȎȌȓȀȈ Ȁȏț ȓȀ ȀȔȓȎǻȌȎȒȀ ȌȎȒǽȋȀȓȀ Ȁȏț ȓȆȌ ȀȏȎȔȒǾȀ 

ȀȔȓȎȀȌȓȈȒȘȋǻȓȘȌ ǽ ȀȔȓȎȀȌȓȈȃȐȀȒȓȈȉȝȌ ǳ-ȊȄȋȕȎȉȔȓȓǻȐȘȌ ȉȀȈ ȓȆȌ ǼȊȊȄȈȗȆ 

ȒȔȒȖǼȓȈȒȆȑ ȋȄ ȀȏȊțȓȔȏȎȔȑ ȓȆȑ ȉȊǻȒȆȑ II  ȓȎȔ ȋȄǾȅȎȌȎȑ ȒȔȋȏȊǼȂȋȀȓȎȑ 

ȈȒȓȎȒȔȋȁȀȓțȓȆȓȀȑ (MHC ) [1]. ǲȄ ȀȔȓǽȌ ȓȆȌ ȄȓȄȐȎȂȄȌǽ ȎȋǻȃȀ ȌȎȒȆȋǻȓȘȌ 

ȒȔȋȏȄȐȈȊȀȋȁǻȌȄȓȀȈ ȄȔȐȜ ȕǻȒȋȀ ȒȔȌȃȐțȋȘȌ, Ȁȏț ȓȀ ȒȏǻȌȈȀ ȋȎȌȎȂȎȌȎȃȈȀȉǻ 

ȒȜȌȃȐȎȋȀ ȏȄȐȈȎȃȈȉȎȜ ȏȔȐȄȓȎȜ (periodic  fever syndromes) [2] ǼȘȑ ȒȔȖȌțȓȄȐȄȑ 

ȏȎȊȔȏȀȐȀȂȎȌȓȈȉǼȑ ȌțȒȎȔȑ, țȏȘȑ Ȇ ȌțȒȎȑ ȓȎȔ Crohn ǽ Ȇ ȌțȒȎȑ ǡȃȀȋȀȌȓȈǻȃȆ-

Behet [1]. 

ǪȎȈȌțȑ ȓțȏȎȑ ȒȓȆȌ ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ ȓȘȌ ȒȔȌȃȐțȋȘȌ ȀȔȓȝȌ ȀȏȎȓȄȊȄǾ Ȇ 

ȄȋȏȊȎȉǽ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȓȆȑ ȕȔȒȈȉǽȑ ȀȌȎȒǾȀȑ (innate immunity ). ǨȄȘȐȄǾȓȀȈ 

țȓȈ Ȇ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȀȔȓȎȜ ȄǾȓȄ Ȁȏț ȄȍȘȂȄȌǽ ǽ ȄȌȃȎȂȄȌǽ 

ȒǽȋȀȓȀ ȉȈȌȃȜȌȎȔ ȄǾȓȄ ȊțȂȘ ȂȄȌȄȓȈȉȝȌ ȄȊȊȄȈȋȋǻȓȘȌ ȉȄȌȓȐȈȉȝȌ ȏȀȐȀȂțȌȓȘȌ 

ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȎȃȆȂȄǾ ȒȓȆ ȒȔȒȓȆȋȀȓȈȉǽ ȕȊȄȂȋȎȌȝȃȆ ȀȌȓǾȃȐȀȒȆ ȏȎȔ 

ȖȀȐȀȉȓȆȐǾȅȄȈ ȓȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ [1, 3, 4]. 

ǡȌǻȊȎȂȀ ȋȄ ȓȎȌ ȏȀȇȎȕȔȒȈȎȊȎȂȈȉț ȋȆȖȀȌȈȒȋț, ȓȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ 

ȒȜȌȃȐȎȋȀ ȃȈȀȉȐǾȌȎȌȓȀȈ ȒȄ: (Ȁ) ȃȈȀȓȀȐȀȖǼȑ ȒȖȄȓȈȅțȋȄȌȄȑ ȋȄ ȓȆȌ ȈȌȓȄȐȊȄȔȉǾȌȆ 

1ȁ (IL -1ȁ), țȏȘȑ ȎȈ ȉȐȔȎȏȔȐȈȌȎȏǻȇȄȈȄȑ, Ȇ ȎȔȐȈȉǽ ȀȐȇȐǾȓȈȃȀ ȉȀȈ Ȏ ȎȈȉȎȂȄȌǽȑ 

ǬȄȒȎȂȄȈȀȉțȑ ȏȔȐȄȓțȑ, [1, 5, 6] (ȁ) ȃȈȀȓȀȐȀȖǼȑ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ 

ȋȄȓȀȂȐȀȕȈȉȎȜ ȏȀȐǻȂȎȌȓȀ NFȉB, țȏȘȑ Ȇ ȌțȒȎȑ ȓȎȔ Crohn [1, 7-9] ȉȀȈ ȓȎ 

ȒȜȌȃȐȎȋȎ Blau, [1, 10] (Ȃ) ȃȈȀȓȀȐȀȖǼȑ ȖȀȐȀȉȓȆȐȈȅțȋȄȌȄȑ Ȁȏț ȏȀȇȎȊȎȂȈȉǽ 

ȃȈǻȓȀȍȆ ȏȐȘȓȄșȌȝȌ ȓȆȑ ȋȆ ȄȈȃȈȉǽȑ ȀȌȎȒǾȀȑ, țȏȘȑ ȓȎ ȒȜȌȃȐȎȋȎ ȏȎȔ ȒȖȄȓǾȅȄȓȀȈ 

ȋȄ ȓȎȌ ȔȏȎȃȎȖǼȀ ȓȎȔ ȏȀȐǻȂȎȌȓȀ ȌǼȉȐȘȒȆȑ țȂȉȘȌ-Ȁ (tumor  necrosis factor-

ǳǭFȀ/ ȒȜȌȃȐȎȋȎ TRAPS), [1, 11, 12] (ȃ) ȃȈȀȓȀȐȀȖǼȑ ȓȎȔ ȒȔȋȏȊȆȐȝȋȀȓȎȑ, 

ȏȎȔ ȒȔȋȏȄȐȈȊȀȋȁǻȌȎȔȌ ȓȎ ǻȓȔȏȎ ȎȔȐȀȈȋȈȉț ȀȈȋȎȊȔȓȈȉț ȒȜȌȃȐȎȋȎ [13, 14] 

ȉȀȈ ȓȎ ȒȖȄȓȈȅțȋȄȌȎ ȋȄ ȓȆȌ ȆȊȈȉǾȀ ȄȉȕȔȊȈȒȋț ȓȆȑ ȘȖȐǽȑ ȉȆȊǾȃȀȑ [15, 16] ȉȀȈ (Ȅ) 
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ȃȈȀȓȀȐȀȖǼȑ ȓȘȌ ȋȀȉȐȎȕǻȂȘȌ, țȏȘȑ ȓȎ ȎȈȉȎȂȄȌǼȑ ȉȀȈ ȋȆ ȀȈȋȎȕȀȂȎȉȔȓȓȀȐȈȉț 

ȒȜȌȃȐȎȋȎ [17]. 

 

ǰǾȌȀȉȀȑ 1. ǳȀ ȉȔȐȈțȓȄȐȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ. 

 

ǲȜȌȃȐȎȋȎ ǣȎȌǾȃȈȎ 
ǰȐȘȓȄǠȌȆ ǽ 
ȏȀȇȎȊȎȂȈȉț ȄȐǼȇȈȒȋȀ 

ǲȜȌȃȐȎȋȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆȌ IL -1ȁ  

¶ FCAS, MWS, CINCA 
¶ FMF 
¶ PAPA 
¶ ǯȔȐȈȉǽ ȀȐȇȐǾȓȈȃȀ 
¶ ǩȌȘȓȈȉǼȑ ȃȈȀȓȀȐȀȖǼȑ 
¶ ǭțȒȎȑ Alzheimer  
¶ ǲǤ-ǩǩ 
¶ ǡȇȆȐȘȋǻȓȘȒȆ 

NLRP3(CIAS1) 
MEFV 
PSTPIP1 
- 
- 
- 
- 
- 

NLRP3 (ȉȐȔȎȏȔȐǾȌȆ) 
ǰȔȐǾȌȆ 
PSTPIP1 (CD2BPI) 
ǯȔȐȈȉț ȎȍȜ 
ǰȔȐǾȓȈȎ, ȀȋǾȀȌȓȎȑ 
ǡȋȔȊȎȄȈȃǼȑ-ȁ 
ǣȊȔȉțȅȆ 
ǶȎȊȆȒȓȄȐȎȊȈȉȎǾ 
ȉȐȜȒȓȀȊȊȎȈ 

ǤȈȀȓȀȐȀȖǼȑ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ NFȉB 

¶ ǭțȒȎȑ ȓȎȔ Crohn 
 

¶ ǲȜȌȃȐȎȋȎ Blau 

NOD2, ATG16L1, 
IRGM 
NOD2 

NOD2, ATG16L1, 
IRGM 
NOD2 

ǤȈȀȓȀȐȀȖǼȑ ȓȆȑ ȃȈǻȓȀȍȆȑ ȓȘȌ ȏȐȘȓȄșȌȝȌ ȓȆȑ ȋȆ ȄȈȃȈȉǽȑ ȀȌȎȒǾȀȑ 

¶ TRAPS TNFRSF1A TNFRSF1A 

ǤȈȀȓȀȐȀȖǼȑ ȓȎȔ ȒȔȋȏȊȆȐȝȋȀȓȎȑ 

¶ ǘȓȔȏȎ ȎȔȐȀȈȋȈȉț-
ȀȈȋȎȊȔȓȈȉț ȒȜȌȃȐȎȋȎ 

 
 

¶ ǥȉȕȔȊȈȒȋțȑ ȓȆȑ ȘȖȐǽȑ 
ȉȆȊǾȃȀȑ 

CFH 
MCP 
CFI 
CFB 
 
CFH 

Complement factor H  
MCPv (CD46) 
Complement factor I  
Complement factor Ǣ 
 
Complement factor H  
 

ǤȈȀȓȀȐȀȖǼȑ ȓȘȌ ȋȀȉȐȎȕǻȂȘȌ 

¶ ǡȈȋȎȕȀȂȎȉȔȓȓȀȐȈȉț 
ȒȜȌȃȐȎȋȎ 

UNC13D 
PRF1 
STX11 
- 

Munc13-4 
ǰȄȐȕȎȐǾȌȆ 1 
ǲȔȌȓȀȍǾȌȆ 11 
ǩȎǾ 
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1.2. ǡȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆȌ IL-1ȁ ȉȀȈ ȕȊȄȂȋȎȌțȒȘȋȀ ȓȆȑ 

ȉȐȔȎȏȔȐǾȌȆȑ (NLRP3 ȕȊȄȂȋȎȌțȒȘȋȀ/inflammasome) 

ǲȓȆȌ ȔȏȎȉȀȓȆȂȎȐǾȀ ȀȔȓǽ ȓȘȌ ȀȔȓȎȕȊȄȂȋȎȌȘȃȝȌ ȒȔȌȃȐțȋȘȌ 

ȏȄȐȈȊȀȋȁǻȌȎȌȓȀȈ ȌȎȒǽȋȀȓȀ ȏȎȔ ȒȔȒȖȄȓǾȅȎȌȓȀȈ ȋȄ ȓȆȌ ȏȀȇȎȊȎȂȈȉǽ ȘȐǾȋȀȌȒȆ 

ȉȀȈ ǼȉȉȐȈȒȆ ȓȆȑ ȉȔȓȓȀȐȎȉǾȌȆȑ IL -1ȁ [1, 3, 5, 6]. ǧ ȉȔȓȓȀȐȎȉǾȌȆ ȀȔȓǽ ȀȌǽȉȄȈ 

ȒȓȆȌ ȎȋǻȃȀ ȓȆȑ IL -1 ȉȀȈ ȄȉȉȐǾȌȄȓȀȈ ȉȔȐǾȘȑ Ȁȏț ȓȀ ȋȎȌȎȉȜȓȓȀȐȀ, ȓȀ 

ȋȀȉȐȎȕǻȂȀ ȉȀȈ ȓȀ ȃȄȌȃȐȈȓȈȉǻ ȉȜȓȓȀȐȀ [18, 19]. 

 

1.2.1. ǳȎ ȕȊȄȂȋȎȌțȒȘȋȀ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ ȉȀȈ Ȇ ȄȌȄȐȂȎȏȎǾȆȒǽ ȓȎȔ  

ǧ ȏȀȐȀȂȘȂǽ ȓȆȑ IL -1ȁ ȐȔȇȋǾȅȄȓȀȈ Ȁȏț ȃȜȎ ȃȈȀȉȐȈȓǻ ȋȎȌȎȏǻȓȈȀ. 

ǡȐȖȈȉǻ, ȄȍȘȉȔȓȓǻȐȈȀ ȒǽȋȀȓȀ ȉȈȌȃȜȌȎȔ ȋǼȒȘ ȓȘȌ Toll -like  ȔȏȎȃȎȖǼȘȌ (TLRs), 

ǽ ȉȀȈ Ȇ ǾȃȈȀ Ȇ IL -1ȁ, ȏȐȎȉȀȊȎȜȌ, ȋǼȒȘ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ ȋȄȓȀȂȐȀȕȈȉȎȜ 

ȏȀȐǻȂȎȌȓȀ NFȉB, ȓȆȌ ȔȏȄȐǼȉȕȐȀȒȆ ȓȎȔ ȂȎȌȈȃǾȎȔ ȓȆȑ IL -1ȁ ȉȀȈ ȓȆȌ 

ȏȀȐȀȂȘȂǽ ȓȆȑ ȏȐȎ-IL-1ȁ, Ȇ ȎȏȎǾȀ ȀȏȎȓȄȊȄǾ ȓȆȌ ȏȐțȃȐȎȋȆ ȋȎȐȕǽ ȓȆȑ 

ȉȔȓȓȀȐȎȉǾȌȆȑ. ǧ ȏȐȎ-IL-1ȁ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ ȋȄ ȓȆȌ ȏȐȘȓȄȎȊȔȓȈȉǽ ȋȄȓȀ-

ȋȄȓȀȂȐȀȕȈȉǽ ȓȐȎȏȎȏȎǾȆȒǽ ȓȆȑ Ȁȏț ȓȎ ȕȊȄȂȋȎȌțȒȘȋȀ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ [19, 

20]. 

ǳo NLRP3 ȕȊȄȂȋȎȌțȒȘȋȀ ȒȔȌȈȒȓǻ ǼȌȀ ȋȀȉȐȎȋȎȐȈȀȉț ȏȐȘȓȄșȌȈȉț 

ȒȜȋȏȊȄȂȋȀ ȏȎȔ ȎȐȂȀȌȝȌȄȓȀȈ Ȁȏț ȓȀ ȄȏȈȋǼȐȎȔȑ ȓȋǽȋȀȓȀ ȓȎȔ ȋȄȓǻ Ȁȏț 

ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȏȐȘȓȄǠȌȆȑ NLRP3 [20, 21]. ǧ ȏȐȘȓȄǠȌȆ ȀȔȓǽ ȀȏȎȓȄȊȄǾ 

ȔȏȎȃȎȖǼȀ ȄȌȃȎȂȄȌȝȌ ǽ/ȉȀȈ ȄȍȘȂȄȌȝȌ ȒȆȋǻȓȘȌ ȉȈȌȃȜȌȎȔ ȉȀȈ ȀȌǽȉȄȈ ȒȓȎȔȑ 

ȔȏȎȃȎȖȄǾȑ ȀȌȀȂȌȝȐȈȒȆȑ ȏȐȎȓȜȏȎȔ (pattern recognition  receptors-PRR) ȉȀȈ 

ȒȔȂȉȄȉȐȈȋǼȌȀ ȒȓȆȌ ȎȈȉȎȂǼȌȄȈȀ ȓȘȌ ȔȏȎȃȎȖǼȘȌ nucleotide binding and 

oligomerizatio n domain  (NOD )-like  (NLR) [22, 23]. ǧ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ 

ȏȐȘȓȄǠȌȆȑ NLRP3 ȎȃȆȂȄǾ ȒȓȎȌ ȏȎȊȔȋȄȐȈȒȋț ȓȆȑ ȉȀȈ ȓȆ ȒȔȂȉǼȌȓȐȘȒȆ ȋȎȐǾȘȌ 

ȓȆȑ ȏȐȘȓȄǠȌȆȑ ȒȔȌȃǼȓȆ ASC, ȋǼȒȘ ȀȊȊȆȊȄȏȈȃȐǻȒȄȘȌ ȓȘȌ ȏȄȐȈȎȖȝȌ ȏȔȐǾȌȆȑ 

(PyD). ǡȉȎȊȎȔȇȄǾ Ȇ ȏȐȘȓȄȎȊȔȓȈȉǽ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȏȐȎ-ȉȀȒȏǻȒȆȑ-1, ȋǼȒȘ 

ȀȊȊȆȊȄȏȈȃȐǻȒȄȘȌ ȓȘȌ ȏȄȐȈȎȖȝȌ CARD (Caspase Recruitement Domainð

ȃȎȋȈȉǽ ȏȄȐȈȎȖǽ ȏȐȎȒǼȊȉȔȒȆȑ ȉȀȒȏȀȒȝȌ) ȓȆȑ ȏȐȘȓȄǠȌȆȑ ASC ȉȀȈ ȓȆȑ ȏȐȎ-

ȉȀȒȏǻȒȆȑ-1. ǧ ȄȌȄȐȂțȑ ȉȀȒȏǻȒȆ-1 ȋȄ ȓȆ ȒȄȈȐǻ ȓȆȑ ȄȌȄȐȂȎȏȎȈȄǾ ȏȐȘȓȄȎȊȔȓȈȉǻ 
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ȓȆȌ ȏȐȎ-IL-1ȁ ȒȓȆȌ ȄȉȉȐȈȌțȋȄȌȆ ȄȌȄȐȂț IL -1ȁ [20, 21]. ǪȀȓǻ ȀȌǻȊȎȂȎ ȓȐțȏȎ 

ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ ȉȀȈ Ȇ IL -18 Ȁȏț ȓȆȌ ȏȐțȃȐȎȋȆ ȋȎȐȕǽ ȓȆȑ ȏȐȎ-IL-18 [20, 21]. 

ǰȎȈȉǾȊȀ ȄȐȄȇǾȒȋȀȓȀ ǼȖȎȔȌ ȄȌȎȖȎȏȎȈȆȇȄǾ ȂȈȀ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ 

NLRP3 ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ, ȄǾȓȄ ǻȋȄȒȀ ȄǾȓȄ ǼȋȋȄȒȀ. ǬȄȓȀȍȜ ȀȔȓȝȌ 

ȒȔȋȏȄȐȈȊȀȋȁǻȌȎȌȓȀȈ ȄȍȘȂȄȌǽ ȒǽȋȀȓȀ, țȏȘȑ ȁȀȉȓȆȐȈȀȉǼȑ ȓȎȍǾȌȄȑ [24], ȓȎ ȈȈȉț 

DNA  [25], ȒȘȋȀȓǾȃȈȀ ȀȋȈǻȌȓȎȔ, ȀȐȂȔȊǾȎȔ ǽ ȏȔȐȈȓǾȎȔ [26-28], ȉȀȈ ȄȌȃȎȂȄȌǽ, 

țȏȘȑ ȉȐȜȒȓȀȊȊȎȈ ȎȔȐȈȉȎȜ ȎȍǼȎȑ [29], ȃȈȚȃȐȈȉȎȜ ȏȔȐȎȕȘȒȕȎȐȈȉȎȜ ȀȒȁȄȒȓǾȎȔ 

[29], ȓȎ ȀȋȔȊȎȄȈȃǼȑ-ȁ [30] ǽ Ȇ ȂȊȔȉțȅȆ [31, 32]. ǨȄȘȐȄǾȓȀȈ ȏȘȑ ȎȈ ȏȀȐǻȂȎȌȓȄȑ 

ȏȐȎȉȀȊȎȜȌ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȄǾȓȄ ȋȄ ȀȏȄȔȇȄǾȀȑ 

ȀȊȊȆȊȄȏǾȃȐȀȒȆ ȋȄ ȓȆȌ ȉȐȔȎȏȔȐǾȌȆ ȄǾȓȄ ǻȋȄȒȀ ȋǼȒȘ ȓȆȑ ȏȀȐȀȂȘȂǽȑ ȄȌȄȐȂȝȌ 

ȐȈȅȝȌ ȎȍȔȂțȌȎȔ (reactive oxygen species-ROS), ȀȊȊȀȂǽȑ ȓȆȑ ȄȌȄȐȂȄȈȀȉǽȑ 

ȉȀȓǻȒȓȀȒȆȑ ȓȎȔ ȉȔȓȓǻȐȎȔ, ȋǼȒȘ ȓȘȌ ȒȔȂȉȄȌȓȐȝȒȄȘȌ ȓȎȔ ATP, ǽ ȄȊǻȓȓȘȒȆȑ 

ȓȆȑ ȄȌȃȎȉȔȓȓǻȐȈȀȑ ȒȔȂȉǼȌȓȐȘȒȆȑ ȉȀȊǾȎȔ [20, 21]. 

 

 

 

ǥȈȉțȌȀ 1. ǲȖȆȋȀȓȈȉǽ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ ȉȀȈ ȓȆȑ ȘȐǾȋȀȌȒȆȑ Ȁȏț ȏȎȈȉǾȊȀ 

ȒǽȋȀȓȀ ȉȈȌȃȜȌȎȔ. 
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1.2.2. ǯȈ ȔȏȎȃȎȖȄǾȑ ȓȆȑ IL-1ȁ ȉȀȈ Ȏ ȀȌȀȒȓȎȊǼȀȑ ȓȎȔ 

ǳțȒȎ Ȇ ȉȔȓȓȀȐȎȉǾȌȆ IL-1ȁ țȒȎ ȉȀȈ Ȇ IL -1Ȁ ȋȄȓȀȃǾȃȎȔȌ ȓȎ ȄȌȃȎȉȔȓȓǻȐȈȎ 

ȒǽȋȀ ȓȎȔȑ ȋǼȒȘ ȓȎȔ ȔȏȎȃȎȖǼȀ IL -1Rǩ. ǥȉȓțȑ Ȁȏț ȀȔȓțȌ ȓȎȌ ȔȏȎȃȎȖǼȀ 

ȔȏǻȐȖȎȔȌ Ȏ ȔȏȎȃȎȖǼȀȑ IL -1RII ȉȀȈ Ȏ ȒȔȌȔȏȎȃȎȖǼȀȑ ǩL-1R-AcP (IL-1 receptor 

accessory protein). ǳȎ ȄȍȘȉȔȓȓǻȐȈȎ ȓȋǽȋȀ țȊȘȌ ȓȘȌ ȔȏȎȃȎȖǼȘȌ ȀȌǽȉȄȈ ȒȓȆȌ 

ȔȏȄȐȎȈȉȎȂǼȌȄȈȀ ȓȆȑ Ig. ǳȎ ȄȌȃȎȉȔȓȓǻȐȈȎ ȓȋǽȋȀ ȓȎȔ ȔȏȎȃȎȖǼȀ IL-1Rǩ, ȏȎȔ 

ȄǾȌȀȈ ȔȏȄȜȇȔȌȎ ȂȈȀ ȓȆ ȋȄȓǻȃȎȒȆ ȒǽȋȀȓȎȑ, ǼȖȄȈ ȒȆȋȀȌȓȈȉǽ ȎȋȎȊȎȂǾȀ ȋȄ ȓȎ 

ȀȌȓǾȒȓȎȈȖȎ ȓȘȌ TLR ȉȀȈ ȎȌȎȋǻȅȄȓȀȈ ȓȎȋǼȀȑ ǳǩR. ǯ ȔȏȎȃȎȖǼȀȑ IL -1RII 

ȇȄȘȐȄǾȓȀȈ ȊȄȈȓȎȔȐȂȈȉǻ ȀȌȄȌȄȐȂțȑ ȃȐȝȌȓȀȑ ȋȄ ȓȎȌ ȓȐțȏȎ ȀȔȓț ȀȌȀȒȓȀȊȓȈȉǻ 

ȒȓȆ ȁȈȎȊȎȂȈȉǽ ȃȐǻȒȆ ȓȆȑ IL -1. ǡȌȓǾȇȄȓȀ, Ȏ ǩL-1R-AcP ȒȖȆȋȀȓǾȅȄȈ ȒȜȋȏȊȎȉȎ ȋȄ 

ȓȆȌ IL -1 ȉȀȈ ȓȎȌ ȔȏȎȃȎȖǼȀ IL -1Rǩ, ȒȓȀȇȄȐȎȏȎȈȝȌȓȀȑ ȓȆ ȒȜȌȃȄȒȆ IL -1/ IL-1Rǩ, 

ȉȀȇȈȒȓȝȌȓȀȑ ȓȎȌ IL -1Rǩ ȃȐȀȒȓȈȉțȓȄȐȎ [18, 33]. 

ǡȌȓȀȂȘȌȈȒȓȈȉǻ ȒȓȆ ȒȜȌȃȄȒȆ IL -1ȁ ȋȄ ȓȎȌ IL -1Rǩ ȃȐȀ Ȏ ȀȌȓȀȂȘȌȈȒȓǽȑ 

ȓȎȔ ȔȏȎȃȎȖǼȀ ȓȆȑ IL -1 (IL-1 receptor antagonist-IL-1Ra). ǯ IL -1Ra ȒȔȌȃǼȄȓȀȈ 

ȈȒȖȔȐțȓȄȐȀ ȋȄ ȓȎȌ ȔȏȎȃȎȖǼȀ IL -1Rǩ ȒȄ ȒȜȂȉȐȈȒȆ ȋȄ ȓȆȌ IL -1, ȀȒȉȝȌȓȀȑ ȋȄ ȓȎȌ 

ȓȐțȏȎ ȀȔȓț ȀȌȓȀȂȘȌȈȒȓȈȉǽ ȃȐǻȒȆ [33, 34]. ǧ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȀȔȓǽ ȎȃǽȂȆȒȄ 

ȒȓȆȌ ȀȌǻȏȓȔȍȆ ȀȌȀȒȔȌȃȔȀȒȋǼȌȎȔ IL -1Ra ȋȄ ȒȉȎȏț ȓȆ ȖȐǽȒȆ ȓȎȔ ȂȈȀ ȓȆ 

ȇȄȐȀȏȄǾȀ ȕȊȄȂȋȎȌȘȃȝȌ ȌȎȒȆȋǻȓȘȌ [34].  

 

1.2.3. ǭȎȒǽȋȀȓȀ ȏȎȔ ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ Ȁȏț 

ȄȌȃȎȂȄȌǽ ǽ ȄȍȘȂȄȌǽ ȒǽȋȀȓȀ ȉȈȌȃȜȌȎȔ 

ǧ ȏȊȆȇȝȐȀ ȓȘȌ ȄȌȄȐȂȎȏȎȈȆȓȝȌ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ, ȏȎȔ ȎȃȆȂȎȜȌ 

ȒȓȆȌ ȔȏȄȐǼȉȉȐȈȒȆ IL -1ȁ, ȄȍȆȂȄǾ ȉȀȈ ȓȎ ȏȊǽȇȎȑ ȓȘȌ ȌȎȒȆȋǻȓȘȌ ȋȄ ȓȀ ȎȏȎǾȀ 

ǼȖȄȈ ȒȔȒȖȄȓȈȒȇȄǾ Ȇ ȉȔȓȓȀȐȎȉǾȌȆ ȀȔȓǽ (ǥȈȉțȌȀ 2). ǧ ȄȏȀȂȘȂǽ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ Ȁȏț ȓȎȔȑ ȉȐȔȒȓǻȊȊȎȔȑ ȎȔȐȈȉȎȜ ȎȍǼȎȑ ȉȀȈ ȃȈȚȃȐȈȉȎȜ 

ȏȔȐȎȕȘȒȕȎȐȈȉȎȜ ȀȒȁȄȒȓǾȎȔ ȄȍȆȂȄǾ ȓȆȌ ȄȋȏȊȎȉǽ ȓȆȑ IL -1ȁ ȒȓȆȌ 

ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ ȓȆȑ ȎȔȐȈȉǽȑ ȉȀȈ ȗȄȔȃȎȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ [29]. ǪȀȓǻ 

ȀȌǻȊȎȂȎ ȓȐțȏȎ, ǼȖȄȈ ȒȔȒȖȄȓȈȒȇȄǾ ȓȎ ȕȊȄȂȋȎȌțȒȘȋȀ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ ȋȄ ȓȆȌ 
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ȏȌȄȔȋȎȌȈȉǽ ǾȌȘȒȆ, ȊțȂȘ ȓȆȑ ȄȋȏȊȎȉǽȑ ȓȘȌ ȒȘȋȀȓȈȃǾȘȌ ȀȋȈǻȌȓȎȔ, ȀȐȂȈȊǾȎȔ 

ȉȀȈ ȏȔȐȈȓǾȎȔ [26-28], ȓȆ ȌțȒȎ Alzheimer, ȄȍȀȈȓǾȀȑ ȓȆȑ ȄȋȏȊȎȉǽȑ ȓȎȔ 

ȀȋȔȊȎȄȈȃȎȜȑ-ȁ [30], ȉȀȈ ȓȎ ȒȀȉȖȀȐȝȃȆ ȃȈȀȁǽȓȆ ȓȜȏȎȔ 2 ȋǼȒȘ ȓȆȑ 

ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ Ȁȏț ȓȆ ȂȊȔȉțȅȆ [31, 32]. 

 

1.2.4. ǣȄȌȄȓȈȉǻ ȓȀȔȓȎȏȎȈȆȋǼȌȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȎ 

ȕȊȄȂȋȎȌțȒȘȋȀ 

ǡȏț ȓȆȌ ǻȊȊȆ ȏȊȄȔȐǻ, ǼȖȄȈ ȏȄȐȈȂȐȀȕȄǾ ȋǾȀ ȒȄȈȐǻ ȒȏǻȌȈȘȌ, ȂȄȌȄȓȈȉǻ 

ȓȀȔȓȎȏȎȈȆȋǼȌȘȌ ȌȎȒȆȋǻȓȘȌ, ȒȓȀ ȎȏȎǾȀ ȉȄȌȓȐȈȉț ȏȀȇȎȕȔȒȈȎȊȎȂȈȉț ȐțȊȎ 

ȃȈȀȃȐȀȋȀȓǾȅȄȈ Ȇ ȜȏȀȐȍȆ ȋȄȓȀȊȊǻȍȄȘȌ ȒȄ ȏȐȘȓȄǠȌȄȑ ȏȎȔ ȀȏȎȓȄȊȎȜȌ ȒȔȒȓȀȓȈȉǻ 

ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ǽ ȃȐȎȔȌ Șȑ ȀȌȀȒȓȀȊȓǼȑ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒǽȑ ȓȎȔ. ǲȓȆ 

ȉȀȓȆȂȎȐǾȀ ȀȔȓǽ ȀȌǽȉȎȔȌ ȓȀ Ȅȍǽȑ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆȌ ȉȐȔȎȏȔȐǾȌȆ ȒȜȌȃȐȎȋȀ 

(cryopyrin  associated periodic  syndromes-CAPS) ȋȄ ȒȄȈȐǻ ȁȀȐȜȓȆȓȀȑ ȓȆȑ 

ȉȊȈȌȈȉǽȑ ȄȈȉțȌȀȑ: ȓȎ ȎȈȉȎȂȄȌǼȑ ȉȐȔȎȄȏȀȂțȋȄȌȎ ȀȔȓȎȕȊȄȂȋȎȌȝȃȄȑ ȒȜȌȃȐȎȋȎ 

(familial  cold autoinflammatory  syndrome-FCAS), ȓȎ ȒȜȌȃȐȎȋȎ Muckleð

Wells (MWS) ȉȀȈ ȓȎ ȖȐțȌȈȎ ȁȐȄȕȈȉț ȌȄȔȐȎȊȎȂȈȉț, ȃȄȐȋȀȓȈȉț ȉȀȈ ȀȐȇȐȈȉț 

ȒȜȌȃȐȎȋȎ (chronic infantile  neurologic  cutaneous articular  syndrome-

CIN CA) [1, 35-37]. ǳȀ ȒȜȌȃȐȎȋȀ ȀȔȓǻ ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț ȋȄȓȀȊȊǻȍȄȈȑ ȒȓȎ 

ȂȎȌǾȃȈȎ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ, ȎȈ ȎȏȎǾȄȑ ȏȐȎȉȀȊȎȜȌ ȓȆȌ ǼȉȕȐȀȒȆ ȏȐȘȓȄǠȌȆȑ 

ȊȄȈȓȎȔȐȂȈȉǻ ȄȌȄȐȂǽȑ, ȀȌȄȍǻȐȓȆȓȀ Ȁȏț ȓȆȌ ȏȀȐȎȔȒǾȀ ȄȌȄȐȂȎȏȎȈȆȓȝȌ ȓȆȑ 

ȉȐȔȎȏȔȐǾȌȆȑ. ǡȔȓț ǼȖȄȈ Șȑ ȀȏȎȓǼȊȄȒȋȀ ȓȆȌ ȒȔȌȄȖǽ ǼȉȉȐȈȒȆ IL -1ȁ ȉȀȈ ȓȆȌ 

ȄȏȀȂȘȂǽ ȒȔȒȓȆȋȀȓȈȉǽȑ ȕȊȄȂȋȎȌȝȃȎȔȑ ȀȌȓǾȃȐȀȒȆȑ [1, 35-37]. ǲȄ ț,ȓȈ ȀȕȎȐǻ 

ȓȆȌ ȉȊȈȌȈȉǽ ȄȈȉțȌȀ, ȏȀȐȀȓȆȐȄǾȓȀȈ ȄȋȏȜȐȄȓȎ, ȀȐȇȐǾȓȈȃȀ, ȉȌȈȃȘȓȈȉț ȄȍǻȌȇȆȋȀ, 

ȀȐȇȐǾȓȈȃȀ ȉȀȈ ȒȓȈȑ ȁȀȐȜȓȄȐȄȑ ȏȀȐȀȊȊȀȂǼȑ ȌȄȔȐȎȀȈȒȇȆȓǽȐȈȀ ȁȀȐȆȉȎǠȀ, 

ȎȒȓȈȉǼȑ ȃȔȒȋȎȐȕǾȄȑ ȉȀȈ ǻȒȆȏȓȆ ȋȆȌȈȂȂǾȓȈȃȀ ȏȎȔ ȎȃȆȂȄǾ ȒȄ ȃȈȀȌȎȆȓȈȉǽ 

ȔȒȓǼȐȆȒȆ. ǳȎ ȒȜȌȃȐȎȋȎ ȄȏȈȏȊǼȉȄȓȀȈ ȒȓȎ 25% ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ ȀȋȔȊȎȄǾȃȘȒȆ [1, 

2].  
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ǥȈȉțȌȀ 2. ǳȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȎ NLRP3 ȕȊȄȂȋȎȌțȒȘȋȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ 

ȒȜȌȃȐȎȋȀ, ȎȈ ȔȏȄȜȇȔȌȄȑ ȋȄȓȀȊȊǻȍȄȈȑ ȉȀȈ ȎȈ ȄȌȄȐȂȎȏȎȈȆȓǼȑ ȓȆȑ 

ȉȐȔȎȏȔȐǾȌȆȑ. 

 

ǬǾȀ ȀȉțȋȆ ȌȎȒȎȊȎȂȈȉǽ ȎȌȓțȓȆȓȀ ȂȈȀ ȓȆȌ ȎȏȎǾȀ ȔȏǻȐȖȎȔȌ ȄȌȃȄǾȍȄȈȑ 

ȂȈȀ ȓȆȌ ȏȀȐȎȔȒǾȀ ȀȔȍȆȋǼȌȆȑ ȄȌȄȐȂțȓȆȓȀȑ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ 

ȉȐȔȎȏȔȐǾȌȆȑ ȄǾȌȀȈ Ȏ ȎȈȉȎȂȄȌǽȑ ǬȄȒȎȂȄȈȀȉțȑ ȏȔȐȄȓțȑ (familial  Mediterranean 

fever-FMF, MIM249100). ǧ ȌțȒȎȑ ȀȔȓǽ ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ȋȄȓȀȊȊǻȍȄȈȑ ȒȓȎ 

ȂȎȌǾȃȈȎ MEFV, ȓȎ ȎȏȎǾȎ ȉȘȃȈȉȎȏȎȈȄǾ ȓȆȌ ȏȐȘȓȄǠȌȆ ȏȔȐǾȌȆ (pyrin , 

marenostrin ) [38, 39]. ǲȜȋȕȘȌȀ ȋȄ ȓȀ ȌȄȘȓǼȐȀ ȃȄȃȎȋǼȌȀ, ȇȄȘȐȄǾȓȀȈ ȏȘȑ Ȇ 

ȏȐȘȓȄǠȌȆ ȀȔȓǽ ȀȒȉȄǾ ȀȌȀȒȓȀȊȓȈȉǽ ȃȐǻȒȆ ȒȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ [40, 41] ǽ Ȇ ȋȄȓȀȊȊȀȂȋǼȌȆ ȓȆȑ ȋȎȐȕǽ ȃȐȀ 

ȄȏȀȂȘȂȈȉǻ ȒȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȉȀȒȏȀȒȆȑ-1 [42]. ǧ ȃȐǻȒȆ ȀȔȓǽ ȓȆȑ 
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ȏȔȐǾȌȆȑ ȉȀȇȝȑ ȉȀȈ ȏȄȐȈȒȒțȓȄȐȀ ȃȄȃȎȋǼȌȀ ȂȈȀ ȓȆ ȌțȒȎ ȏȀȐȀȓǾȇȄȌȓȀȈ ȒȄ 

ȄȏțȋȄȌȎ ȉȄȕȀȊȀǾȎ. 

ǲȓȆȌ ȎȈȉȎȂǼȌȄȈȀ ȀȔȓǽ ȓǼȊȎȑ ȀȌǽȉȄȈ ȓȎ ȒȜȌȃȐȎȋȎ ȏȔȎȂȄȌȎȜȑ 

ȀȐȇȐǾȓȈȃȀȑ, ȂȀȂȂȐȀȈȌȝȃȎȔȑ ȏȔȎȃǼȐȋȀȓȎȑ ȉȀȈ Ȁȉȋǽȑ (pyogenic arthritis , 

pyoderma gangrenosum, and acne syndrome-PAPA). ǳȎ ȒȜȌȃȐȎȋȎ ȀȔȓț 

ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ȋȄȓȀȊȊǻȍȄȈȑ ȒȓȎ ȂȎȌǾȃȈȎ ȏȎȔ ȉȘȃȈȉȎȏȎȈȄǾ ȓȆȌ ȏȐȘȓȄǠȌȆ 

PSTPIP1/ CD2BP1 [43]. ǧ ȒȔȂȉȄȉȐȈȋǼȌȆ ȏȐȘȓȄǠȌȆ ǼȖȄȈ ȁȐȄȇȄǾ țȓȈ ȒȔȌȃǼȄȓȀȈ ȋȄ 

ȓȆȌ ȏȔȐǾȌȆ, ȀȒȉȝȌȓȀȑ ȀȌȀȒȓȀȊȓȈȉǽ ȃȐǻȒȆ ȒȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȆȑ ȓȄȊȄȔȓȀǾȀȑ. ǧ 

ȋȄȓȀȊȊȀȂȋǼȌȆ ȋȎȐȕǽ ȇȄȘȐȄǾȓȀȈ ȏȘȑ ǼȖȄȈ ȀȔȍȆȋǼȌȆ ȈȉȀȌțȓȆȓȀ ȒȜȌȃȄȒȆȑ, 

ȄȏȆȐȄǻȅȎȌȓȀȑ ȓȆ ȕȔȒȈȎȊȎȂȈȉǽ ȊȄȈȓȎȔȐȂǾȀ ȓȆȑ ȏȔȐǾȌȆȑ [43]. 

 

1.2.5. ǵȀȐȋȀȉȎȊȎȂȈȉǽ ȀȌȀȒȓȎȊǽ ȓȆȑ ȃȐǻȒȆȑ ȓȆȑ IL-1ȁ 

ǯ ȉȐǾȒȈȋȎȑ ȐțȊȎȑ ȓȆȑ IL -1ȁ ȒȓȆ ȕȊȄȂȋȎȌǽ ȉȀȈ ȓȆȌ ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ ȓȘȌ 

ȏȀȐȀȏǻȌȘ ȒȔȌȃȐțȋȘȌ ȎȃǽȂȆȒȄ ȒȓȆȌ ȀȌǻȏȓȔȍȆ ȕȀȐȋȀȉȎȊȎȂȈȉȝȌ 

ȏȀȐȀȂțȌȓȘȌ ȏȎȔ ȒȓȎȖȄȜȎȔȌ ȒȓȆȌ ȄȍȎȔȃȄȓǼȐȘȒȆ ȓȆȑ ȃȐǻȒȆȑ ȓȆȑ [34, 44]. ǳȐȄȈȑ 

ȏȀȐǻȂȎȌȓȄȑ ǼȖȎȔȌ ȀȌȀȏȓȔȖȇȄǾ ȉȀȈ ȁȐǾȒȉȎȌȓȀȈ ȒȄ ȉȊȈȌȈȉǽ ȄȕȀȐȋȎȂǽ ȋǼȖȐȈ 

ȒȓȈȂȋǽȑ. 

ǯ ȏȐȝȓȎȑ ȏȀȐǻȂȎȌȓȀȑ ȏȎȔ ȀȌȀȏȓȜȖȇȆȉȄ ȋȄ ȒȓȎȖȎ ȓȆȌ ȉȔȓȓȀȐȎȉǾȌȆ 

ȀȔȓǽ ȄǾȌȀȈ ȓȎ anakinra (KineretTM). ǰȐțȉȄȈȓȀȈ ȂȈȀ ȀȌȀȒȔȌȃȔȀȒȋǼȌȎ 

ȀȌȇȐȝȏȈȌȎ IL -1Ra. ǧ ȒȜȌȃȄȒǽ ȓȎȔ ȋȄ ȓȎȔ ȋȄ ȓȎȌ ȔȏȎȃȎȖǼȀ ȓȆȑ IL -1 ȄȋȏȎȃǾȅȄȈ 

ȓȆȌ ȒȜȌȃȄȒȆ ȒȄ ȀȔȓțȌ ȓțȒȎ ȓȆȑ IL -1Ȁ țȒȎ ȉȀȈ IL -1ȁ ȉȀȈ ȓȆȌ ȄȏȀȉțȊȎȔȇȆ 

ȋȄȓǻȃȎȒȆ ȒǽȋȀȓȎȑ [6, 44]. ǯ ȏȀȐǻȂȎȌȓȀȑ ȀȔȓțȑ ȀȐȖȈȉǻ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȂȈȀ 

ȓȆ ȇȄȐȀȏȄǾȀ ȀȒȇȄȌȝȌ ȋȄ ȐȄȔȋȀȓȎȄȈȃǽ ȀȐȇȐǾȓȈȃȀ [6, 34], ȂȐǽȂȎȐȀ țȋȘȑ Ȇ 

ȖȐǽȒȆ ȓȎȔ ȄȏȄȉȓǻȇȆȉȄ ȒȄ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆȌ IL -

1ȁ, țȏȘȑ Ȇ ȎȔȐȈȉǽ ȀȐȇȐǾȓȈȃȀ [45, 46], ȓȀ ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆȌ ȉȐȔȎȏȔȐǾȌȆ 

ȒȜȌȃȐȎȋȀ [47-50] ȉȀȈ Ȏ FMF [51-54] ȉȀȇȝȑ ȄȏǾȒȆȑ ȉȀȈ ȒȓȆ ȌțȒȎ ȓȎȔ Still  ȉȀȈ 

ȓȆ ȒȔȒȓȆȋȀȓȈȉǽȑ ǼȌȀȐȍȆȑ ȌȄȀȌȈȉǽȑ ȕȊȄȂȋȎȌȝȃȎȔȑ ȀȐȇȐǾȓȈȃȀȑ [55-59]. 

ǶȎȐȆȂȄǾȓȀȈ ȒȄ ȉȀȇȆȋȄȐȈȌǽ ȔȏȎȃțȐȈȀ ǼȂȖȔȒȆ, ȄȌȝ Șȑ ȄȏȈȏȊȎȉǼȑ ȓȆȑ ȇȄȐȀȏȄǾȄȑ 

ȀȌȀȕǼȐȎȌȓȀȈ Ȇ ȏȀȐȎȔȒǾȀ ȃȄȐȋȀȓȈȉȝȌ ȀȌȓȈȃȐǻȒȄȘȌ ȒȓȎ ȒȆȋȄǾȎ ȓȆȑ ǼȂȖȔȒȆȑ, 

ȋȄȐȈȉǼȑ ȕȎȐǼȑ ȀȐȉȄȓǻ ȒȎȁȀȐȝȌ, ȈȉȀȌȝȌ ȌȀ ȎȃȆȂǽȒȎȔȌ ȒȓȆ ȃȈȀȉȎȏǽ ȓȆȑ 
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ȀȂȘȂǽȑ, ȉȀȈ Ȇ ȀȜȍȆȒȆ ȓȆȑ ȒȔȖȌțȓȆȓȀȑ ȊȎȈȋȝȍȄȘȌ ȓȎȔ ȀȌȀȏȌȄȔȒȓȈȉȎȜ ȉȀȈ ȓȎȔ 

ȎȔȐȎȏȎȈȆȓȈȉȎȜ ȒȔȒȓǽȋȀȓȎȑ [6]. ǤȄȌ ǼȖȎȔȌ ȀȌȀȕȄȐȇȄǾ ȄȏȄȈȒțȃȈȀ ȒȎȁȀȐǽȑ 

ȊȎǾȋȘȍȆȑ, ȏȊȆȌ ȄȌțȑ ȏȄȐȈȒȓȀȓȈȉȎȜ ȊȄșȒȋȀȌǾȀȒȆȑ [55] ȉȀȈ ȓȐȈȝȌ ȏȄȐȈȒȓȀȓȈȉȝȌ 

ȎȍȄǾȀȑ ȆȏȀȓǾȓȈȃȀȑ [60]. 

ǳo Rilonacept (IL-1Trap/ ArcalystÊ) ȄǾȌȀȈ Ȏ ȃȄȜȓȄȐȎȑ ȏȀȐǻȂȎȌȓȀȑ ȏȎȔ 

ȀȌȀȏȓȜȖȇȆȉȄ ȋȄ ȒȓțȖȎ ȓȆȌ ȀȌȀȒȓȎȊǽ ȓȆȑ ȃȐǻȒȆȑ ȓȆȑ IL -1. ǡȏȎȓȄȊȄǾ ȋȈȀ 

ȃȈȋȄȐǽ ȏȐȘȓȄǠȌȆ ȏȎȔ ȀȏȀȐȓǾȅȄȓȀȈ Ȁȏț ȓȎ Fc ȓȋǽȋȀ ȀȌȇȐȝȏȈȌȆȑ IgG1 

ȀȌȎȒȎȒȕȀȈȐǾȌȆȑ ȉȀȈ ȓȋǽȋȀ ȓȎȔ ȔȏȎȃȎȖǼȀ ȓȆȑ IL -1 [61]. ǤȄȒȋȄȜȄȈ ȉȀȈ 

ȀȏȄȌȄȐȂȎȏȎȈȄǾ ȓțȒȎ ȓȆȌ IL -1Ȁ țȒȎ ȉȀȈ ȓȆȌ IL -1ȁ [61]. ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȒȓȆ 

ȇȄȐȀȏȄǾȀ ȓȘȌ ȒȔȌȃȐțȋȘȌ FCAS ȉȀȈ MWS [62, 63], ȄȌȝ ǼȖȄȈ ȃȎȉȈȋȀȒȇȄǾ ȋȄ 

ȄȏȈȓȔȖǾȀ ȉȀȈ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ ȀȌȇȄȉȓȈȉǽ ȒȓȆ ȀȂȘȂǽ ȎȔȐȈȉǽ ȀȐȇȐǾȓȈȃȀ [64]. 

ǶȎȐȆȂȄǾȓȀȈ ȔȏȎȃȎȐǾȘȑ ȒȄ ȄȁȃȎȋȀȃȈȀǾȄȑ ȄȂȖȜȒȄȈȑ [62, 63]. ǤȄȌ ȀȌȀȕǼȐȎȌȓȀȈ 

ȒȆȋȀȌȓȈȉǼȑ ȄȏȈȏȊȎȉǼȑ ȓȆȑ ȇȄȐȀȏȄǾȀȑ, Ȅȉȓțȑ Ȁȏț ȋȈȉȐǽ ȀȜȍȆȒȆ ȓȆȑ ȒȔȖȌțȓȆȓȀȑ 

ȊȎȈȋȝȍȄȘȌ ȓȎȔ ȀȌȀȏȌȄȔȒȓȈȉȎȜ ȉȀȈ ȓȎȔ ȎȔȐȎȏȎȈȆȓȈȉȎȜ ȒȔȒȓǽȋȀȓȎȑ [6, 62, 63]. 

 

ǰǾȌȀȉȀȑ 2. ǧ ȕȀȐȋȀȉȎȊȎȂȈȉǽ ȀȌȀȒȓȎȊǽ ȓȆȑ IL -1. 
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ǳȎ canakinumab (ACZ885) ȀȏȎȓȄȊȄǾ ǼȌȀ ȏȊǽȐȘȑ ȀȌȇȐȝȏȈȌȎ ȀȌȓǾȒȘȋȀ 

ȏȎȔ ȒȓȎȖȄȜȄȈ ȄȉȊȄȉȓȈȉǻ ȓȆȌ IL -1ȁ [65]. ǬȄ ȓȎȌ ȓȐțȏȎ ȀȔȓț Ȇ ȖȐǽȒȆ ȓȎȔ 

ȏȀȐǼȖȄȈ ȀȋȄȒțȓȄȐȀ ȒȓȎȈȖȄǾȀ ȂȈȀ ȓȆȌ ȄȋȏȊȎȉǽ ȓȆȑ IL -1ȁ ȒȓȆȌ ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ 

ȃȈȀȕțȐȘȌ ȒȔȌȃȐțȋȘȌ, ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȔȑ ȏȐȎȀȌȀȕȄȐȇǼȌȓȄȑ ȏȀȐǻȂȎȌȓȄȑ. ǯ 

ȏȀȐǻȂȎȌȓȀȑ ȀȔȓțȑ ȁȐǾȒȉȄȈ ȉȊȈȌȈȉǽ ȄȕȀȐȋȎȂǽ ȒȄ ȀȒȇȄȌǽȑ ȏȎȔ ȏǻȒȖȎȔȌ Ȁȏț 

ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆȌ ȉȐȔȎȏȔȐǾȌȆ ȒȜȌȃȐȎȋȀ [66]. ǥȏȈȏȊǼȎȌ, ǼȖȄȈ ȃȈȀȏȈȒȓȘȇȄǾ Ȇ 

ȃȐȀȒȓȈȉțȓȆȓȀ ȓȎȔ ȁȈȎȊȎȂȈȉȎȜ ȀȔȓȎȜ ȏȀȐǻȂȎȌȓȀ ȒȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȘȌ 

ȉȐǾȒȄȘȌ ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ ȖȐțȌȈȀ, ȀȌȇȄȉȓȈȉǽ ȒȓȆ ȇȄȐȀȏȄǾȀ 

ȌțȒȎ [67-69]. ǧ ȖȎȐǽȂȆȒȆ ȓȎȔ canakinumab ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȀȌǻ Ȏȉȓȝ 

ȄȁȃȎȋǻȃȄȑ ȔȏȎȃȎȐǾȘȑ [65, 66]. Ǹȑ ȄȏȈȏȊȎȉǼȑ ȓȆȑ ȀȂȘȂǽȑ ȀȌȀȕǼȐȎȌȓȀȈ 

ȊȎȈȋȝȍȄȈȑ ȓȎȔ ȀȌȝȓȄȐȎȔ ȀȌȀȏȌȄȔȒȓȈȉȎȜ [66]. 

 

 

2. ǯȈȉȎȂȄȌǽȑ ǬȄȒȎȂȄȈȀȉțȑ ȏȔȐȄȓțȑ 

2.1. ǣȄȌȈȉǻ 

 ǯ FMF ȀȏȎȓȄȊȄǾ ȓȎ ȒȔȖȌțȓȄȐȎ ȒȜȌȃȐȎȋȎ ȏȄȐȈȎȃȈȉȎȜ ȏȔȐȄȓȎȜ (periodic  

fever syndrome). ǧ ȌțȒȎȑ ȀȏȀȌȓǻȓȀȈ ȋȄ ȋȄȂǻȊȆ ȒȔȖȌțȓȆȓȀ ȒȄ ȋȆ ǡȒȉȄȌǻȅȈ 

ǥȁȐȀǾȎȔȑ, ǡȐȋǼȌȈȎȔȑ, ǳȎȜȐȉȎȔȑ ȉȀȈ ǘȐȀȁȄȑ ȉȀȈ ȋȄ ȋȈȉȐțȓȄȐȆ ȒȔȖȌțȓȆȓȀ ȒȄ 

ȏȊȆȇȔȒȋȎȜȑ ȓȘȌ ȖȘȐȝȌ ȏȎȔ ȏȄȐȈȁǻȊȊȎȔȌ ȓȆ ǬȄȒțȂȄȈȎ ȇǻȊȀȒȒȀ [70]. ǧ 

ȀȐȖȈȉǽ ȏȄȐȈȂȐȀȕǽ ȓȆȑ ȌțȒȎȔ ȀȌǽȉȄȈ ȒȓȎȔȑ Janeway ȉȀȈ Mosenthal, ȓȎ 1908, 

ȎȈ ȎȏȎǾȎȈ ȏȄȐȈȂȐǻȕȎȔȌ ȓȎ ȏȄȐȈȒȓȀȓȈȉț ȄȌțȑ 16-ȖȐȎȌȎȔ ȉȎȐȈȓȒȈȎȜ 

ȄȁȐȀșȉǽȑ ȉȀȓȀȂȘȂǽȑ ȏȎȔ ȔȏǼȕȄȐȄ Ȁȏț ȄȏȀȌȀȊȀȋȁȀȌțȋȄȌȀ ȄȏȄȈȒțȃȈȀ 

ȏȔȐȄȓȎȜ, ȉȎȈȊȈȀȉȎȜ ǻȊȂȎȔȑ ȉȀȈ ȊȄȔȉȎȉȔȓȓǻȐȘȒȆȑ [71]. ǧ ȌțȒȎȑ 

ȏȄȐȈȂȐǻȕȆȉȄ ȓȎ 1945 Ȁȏț ȓȎȌ Siegal, ȋȄ ȓȎ țȌȎȋȀ çǽȏȈȀ ȏȀȐȎȍȔȒȋȈȉǽ 

ȏȄȐȈȓȎȌǾȓȈȃȀè [72]. ǳȆ ȃȄȉȀȄȓǾȀ ȓȎȔ 1950 ȒȔȌȃǼȇȆȉȄ Ȇ ȌțȒȎȑ ȋȄ ȓȆ ȒȔȖȌțȓȄȐȆ 

ȄȏȈȏȊȎȉǽ ȓȆȑ, ȓȆȌ ȌȄȕȐȈȉǽ ȀȋȔȊȎȄǾȃȘȒȆ. ǯ FMF ȏȄȐȈȂȐǻȕȆȉȄ ȒȄ ȓȎȔȐȉȈȉȎȜȑ 

ȏȊȆȇȔȒȋȎȜȑ ȓȎ 1959 Ȁȏț ȓȎȌ Eliakim, Ȏ ȎȏȎǾȎȑ ȎȌțȋȀȒȄ ȓȆ ȌțȒȎ 

çȄȏȀȌȀȊȀȋȁȀȌțȋȄȌȆ ȏȎȊȔȎȐȎȂȎȌǾȓȈȃȀè [73]. ǳȎ țȌȎȋȀ ȎȈȉȎȂȄȌǽȑ 

ǬȄȒȎȂȄȈȀȉțȑ ȏȔȐȄȓțȑ ȃțȇȆȉȄ Ȁȏț ȓȎ Heller ȓȎ 1958, ȋȄ ȁǻȒȆ ȓȎȌ 
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ȉȊȆȐȎȌȎȋȈȉț ȖȀȐȀȉȓǽȐȀ ȓȆȑ ȌțȒȎȔ ȉȀȈ ȓȆȌ ȉȀȓȀȌȎȋǽ ȓȆȑ ȒȄ ȏȊȆȇȔȒȋȎȜȑ 

ȏȎȔ ȃȈȀȋǼȌȎȔȌ ȒȓȆ ȊȄȉǻȌȆ ȓȆȑ ǬȄȒȎȂȄǾȎȔ [74]. ǳȎ 1972, ȓǼȊȎȑ, ȋȄȊȄȓǽȇȆȉȄ 

Ȇ ȃȐȀȒȓȈȉțȓȆȓȀ ȓȆȑ ȉȎȊȖȈȉǾȌȆȑ ȒȓȆ ȇȄȐȀȏȄǾȀ ȓȆȑ ȌțȒȎȔ Ȁȏț ȓȎȌ Goldfinger  

[75]. ǳȆ ȃȄȉȀȄȓǾȀ ȓȎȔ 1970 ȄȈȒǽȖȇȆ Ȇ ȃȎȉȈȋȀȒǾȀ ȀȐȀȋǾȌȆȑ ȂȈȀ ȓȆ ȃȈǻȂȌȘȒȆ 

ȓȆȑ ȌțȒȎȔ. ǧ ȏȐțȉȊȆȒȆ ȉȐǾȒȄȘȌ Ȁȏț ȓȆ ȖȎȐǽȂȆȒȆ ȓȆȑ ȒȔȋȏȀȇȆȓȈȉȎȋȈȋȆȓȈȉǽȑ 

ȀȔȓǽȑ ȎȔȒǾȀȑ ȄȏǼȓȐȄȏȄ ȓȆ ȃȈǻȂȌȘȒȆ ȓȎȔ FMF [76]. ǧ ȄȋȕǻȌȈȒȆ țȋȘȑ 

ȄȏȈȉǾȌȃȔȌȘȌ ȂȈȀ ȓȆ ȅȘǽ ȔȏȄȐȓȀȒȈȉȝȌ ȉȐǾȒȄȘȌ ȃȈǼȉȎȗȄ ȓȆ ȖȐǽȒȆ ȓȆȑ ȉȀȓǻ ȓȆ 

ȃȈǻȐȉȄȈȀ ȓȆȑ ȃȄȉȀȄȓǾȀȑ ȓȎȔ 1980. ǳȆ ȃȄȉȀȄȓǾȀ ȓȎȔ 1990 ȄȈȒȄȐȖțȋȀȒȓȄ ȒȓȆȌ 

ȄȏȎȖǽ ȓȎȔ ȂȄȌȄȓȈȉȎȜ ȖȀȐȀȉȓȆȐȈȒȋȎȜ ȓȆȑ ȌțȒȎȔ. ǳȎ 1992 ȀȌȀȂȌȘȐǾȒȓȆȉȄ Ȇ 

ȜȏȀȐȍȆ ȓȎȔ ȔȏȄȜȇȔȌȎȔ ȂȈȀ ȓȆ ȌțȒȎ ȂȎȌǾȃȈȎ ȒȓȎ ȁȐȀȖȜ ȒȉǼȊȎȑ ȓȎȔ 

ȖȐȘȋȎȒȝȋȀȓȎȑ 16 ȉȀȈ ȎȌȎȋǻȒȓȆȉȄ MEFV Ȁȏț ȓȀ ȀȐȖȈȉǻ MEditerranean  

FeVer [77]. ǳȄȊȈȉǻ, ȓȎ ȂȎȌǾȃȈȎ ȉȊȘȌȎȏȎȈǽȇȆȉȄ ȋȄ ȓȆȌ ȓȄȖȌȈȉǽ ȓȆȑ 

"ȒȓȎȖȄȔȋǼȌȆȑ ȉȊȘȌȎȏȎǾȆȒȆȑ" (positional cloning) Ȁȏț ȃȜȎ ȀȌȄȍǻȐȓȆȓȄȑ 

ȄȐȄȔȌȆȓȈȉǼȑ ȎȋǻȃȄȑ ȓȎ 1997, ȋǾȀ ȈȒȐȀȆȊȈȌȎȀȋȄȐȈȉȀȌȈȉǽ ȉȀȈ ȋǾȀ ȂȀȊȊȈȉǽ. ǧ 

"ǤȈȄȇȌǽȑ ǯȋǻȃȀ FMF - International  FMF Consortium" ȋȄ ǼȃȐȀ ȓȎ ǥȇȌȈȉț 

ǜȃȐȔȋȀ ǴȂȄǾȀȑ ȒȓȈȑ ǧǰǡ (NIH) ȎȌȎȋǻȓȈȒȄ ȓȆȌ ȏȐȘȓȄǠȌȆ ȏȎȔ 

ȉȘȃȈȉȎȏȎȈȄǾȓȀȈ Ȁȏț ȓȎ ȂȎȌǾȃȈȎ ȀȔȓț ȏȔȐǾȌȆ [38] ȄȌȝ Ȇ "ǣȀȊȊȈȉǽ ǯȋǻȃȀ FMF 

- French FMF Consortium", ȀȏȀȐȓȈȅțȋȄȌȆ Ȁȏț ȃȈǻȕȎȐȄȑ ȄȐȄȔȌȆȓȈȉǼȑ 

ȎȋǻȃȄȑ ȒȓȆ ǣȀȊȊǾȀ ȓȆȌ ȎȌȎȋǻȓȈȒȄ ȋȀȐȄȌȎȒȓȐǾȌȆ [39]. ǚȓȒȈ, ȓǼȇȆȉȀȌ ȓȀ 

ȇȄȋǼȊȈȀ ȂȈȀ ȓȆ ȂȄȌȄȓȈȉǽ ȃȈǻȂȌȘȒȆ ȓȆȑ ȌțȒȎȔ.  

 

2.2. ǰȀȇȎȂǼȌȄȒȆ 

 ǯ FMF ȒȔȒȖȄȓǾȅȄȓȀȈ ȋȄ ȋȄȓȀȊȊǻȍȄȈȑ ȒȓȎ ȂȎȌǾȃȈȎ MEFV. ǳȎ ȂȎȌǾȃȈȎ 

ȀȔȓț ȁȐǾȒȉȄȓȀȈ ȒȓȎ ȁȐȀȖȜ ȒȉǼȊȎȑ ȓȎȔ ȖȐȘȋȎȒȝȋȀȓȎȑ 16, ȒȓȆ ȇǼȒȆ 16p13.3 ȉȀȈ 

ȏȄȐȈȊȀȋȁǻȌȄȈ 10 ȄȍȝȌȈȀ ȉȀȈ ȄȉȓȄǾȌȄȓȀȈ ȒȄ ȋǽȉȎȑ 16 kb. ǳȎ ȂȎȌǾȃȈȎ ȀȔȓț 

ȉȘȃȈȉȎȏȎȈȄǾ ȓȆȌ ȏȐȘȓȄǠȌȆ ȏȔȐǾȌȆ, ȋǾȀ ȏȐȘȓȄǠȌȆ 761 ȀȋȈȌȎȍǼȘȌ. ǡȌ ȉȀȈ ǼȖȎȔȌ 

ȏȄȐȈȂȐȀȕȄǾ ȏǻȌȘ Ȁȏț 80 ȋȄȓȀȊȊǻȍȄȈȑ ȒȓȎ ȒȔȂȉȄȉȐȈȋǼȌȎ ȂȎȌǾȃȈȎ 

(http://fmf.igh.cnrs.fr/infevers/ ), ȒȓȈȑ ȏȄȐȈȒȒțȓȄȐȄȑ ȏȄȐȈȏȓȝȒȄȈȑ ȎȈ 

ȋȄȓȀȊȊǻȍȄȈȑ ȏȎȔ ȏȐȎȉȀȊȎȜȌ ȓȆ ȌțȒȎ ȄȌȓȎȏǾȅȎȌȓȀȈ ȒȓȀ ȄȍȝȌȈȀ 2, 3 ȉȀȈ 10 ȓȎȔ 

ȂȎȌȈȃǾȎȔ [78]. ǡȌ ȉȀȈ ȋǼȖȐȈ ȏȐțȒȕȀȓȀ ȇȄȘȐȎȜȌȓȀȌ țȓȈ Ȇ ȌțȒȎȑ ȉȊȆȐȎȌȎȋȄǾȓȀȈ 

ȋȄ ȓȎȌ ȀȔȓȎȒȘȋȈȉț ȔȏȎȊȄȈȏțȋȄȌȎ ȖȀȐȀȉȓǽȐȀ, ȄȉȓȄȌȄǾȑ ȋȄȊǼȓȄȑ ȀȏǼȃȄȈȍȀȌ țȓȈ 
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ȒȄ ȒȆȋȀȌȓȈȉț ȏȎȒȎȒȓț ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ ȖȀȐȀȉȓȆȐȈȒȓȈȉǽ ȉȊȈȌȈȉǽ ȄȈȉțȌȀ ȓȆȑ 

ȌțȒȎȔ ȃȈȀȏȈȒȓȝȌȄȓȀȈ Ȇ ȜȏȀȐȍȆ ȄȌțȑ ȋțȌȎ ȋȄȓȀȊȊȀȂȋǼȌȎȔ ȀȊȊȆȊțȋȎȐȕȎȔ, 

ȂȄȂȎȌțȑ ȏȎȔ ȀȌȀȓȐǼȏȄȈ ȓȆ ȇȄȝȐȆȒȆ ȓȆȑ ȔȏȎȊȄȈȏțȋȄȌȆȑ ȋȎȐȕǽȑ 

ȉȊȆȐȎȌȎȋȈȉțȓȆȓȀȑ [79-81]. 

ǧ ȏȔȐǾȌȆ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȓǼȒȒȄȐȈȑ ȃȈȀȕȎȐȄȓȈȉȎȜȑ ȓȎȋȄǾȑ: ȓȘȌ ȓȎȋǼȀ 

PYRǩǭ (PyD), ȓȎȌ ȓȎȋǼȀ Ǣ30.2 (PRYSPRY) ȒȓȎ ȉȀȐȁȎȍȔȓȄȊȈȉț ǻȉȐȎ, Ȏ ȎȏȎǾȎȑ 

ȒȔȋȋȄȓǼȖȄȈ ȒȓȈȑ ȃȈȀȏȐȘȓȄșȌȈȉǼȑ ȀȊȊȆȊȄȏȈȃȐǻȒȄȈȑ, ȉȀȈ ȄȌȃȈǻȋȄȒȀ ȓȎȔȑ ȓȎȋȄǾȑ 

ȁǦ, B-Box (ȃǻȉȓȔȊȎȈ ȗȄȔȃȀȐȂȜȐȎȔ), ȏȎȔ ȒȔȋȋȄȓǼȖȄȈ ȒȓȎ ȒȖȆȋȀȓȈȒȋț ȎȋȎ- ǽ 

ȄȓȄȐȎȃȈȋȄȐȝȌ, ȉȀȈ ȋȈȀ Ȁ-ȄȊȈȉȎȄȈȃǽ ȃȄȔȓȄȐȎȓȀȂǽ ȀȌȀȃǾȏȊȘȒȆ (coiled-coil) 

[82-84]. ǲȓȎȌ ȓȎȋǼȀ Ǣ30.2 ȄȌȓȎȏǾȅȎȌȓȀȈ ȎȈ ȏȄȐȈȒȒțȓȄȐȄȑ ȋȄȓȀȊȊǻȍȄȈȑ ȓȆȑ ȌțȒȎȔ 

[85]. 

 

 

 

ǥȈȉțȌȀ 3. ǧ ȇǼȒȆ ȓȘȌ ȒȔȖȌțȓȄȐȘȌ ȋȄȓȀȊȊǻȍȄȘȌ ȒȓȎ ȂȎȌǾȃȈȎ MEFV. 

 

 

ǧ ȏȔȐǾȌȆ ȄȉȕȐǻȅȄȓȀȈ ȉȔȐǾȘȑ ȒȄ ȉȜȓȓȀȐȀ ȓȆȑ ȋȔȄȊȎȄȈȃȎȜȑ/ 

ȋȎȌȎȉȔȓȓȀȐȈȉǽȑ ȒȄȈȐǻȑ. ǴȗȆȊțȓȄȐȆ ǼȉȕȐȀȒȆ ȏȀȐȀȓȆȐȄǾȓȀȈ ȒȓȀ 

ȎȔȃȄȓȄȐțȕȈȊȀ, ȓȀ ȉȜȓȓȀȐȀ ȏȎȔ ȀȏȀȌȓȝȌȓȀȈ ȒȓȈȑ ȄȍȈȃȐȘȋȀȓȈȉǼȑ ȒȔȊȊȎȂǼȑ ȓȆȑ 
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ȌțȒȎȔ, ȉȀȈ ȒȄ ȖȀȋȆȊțȓȄȐȀ ȄȏǾȏȄȃȀ ȒȓȀ ȋȎȌȎȉȜȓȓȀȐȀ, ȓȀ ȆȘȒȈȌțȕȈȊȀ, ȀȊȊǻ 

ȉȀȈ ȒȓȀ ȃȄȌȃȐȈȓȈȉǻ ȉȜȓȓȀȐȀ ȉȀȈ ȓȎȔȑ ȈȌȎȁȊǻȒȓȄȑ ȓȎȔ ȀȐȇȐȈȉȎȜ ȔȋǼȌȀ, ȓȎȔ 

ȏȄȐȈȓțȌȀȈȎȔ ȉȀȈ ȓȎȔ ȃǼȐȋȀȓȎȑ [86-87]. ǧ ǼȉȕȐȀȒǽ ȓȆȑ ȄȍȀȐȓǻȓȀȈ Ȁȏț 

ȕȊȄȂȋȎȌȝȃȆ ȄȐȄȇǾȒȋȀȓȀ. ǚȓȒȈ, ǼȖȄȈ ȃȈȀȏȈȒȓȘȇȄǾ Ȇ ȄȏȀȂȘȂǽ ȓȆȑ ǼȉȕȐȀȒǽȑ ȓȆȑ 

ȒȓȀ ȋȎȌȎȏȜȐȆȌȀ ȋȄȓǻ Ȁȏț ȄȏȝȀȒȆ ȋȄ ȊȈȏȎȏȎȊȔȒȀȉȖȀȐǾȓȆ (LPS), ȓȎȌ TNFȀ 

ȉȀȈ ȓȆȌ ȈȌȓȄȐȕȄȐțȌȆ-Ȃ [86-87]. ǡȌȓǾȇȄȓȀ, Ȇ ȄȏȝȀȒȆ ȓȘȌ ȉȔȓȓǻȐȘȌ ȀȔȓȝȌ ȋȄ 

ȓȈȑ ȀȌȓȈ-ȕȊȄȂȋȎȌȝȃȄȈȑ ȉȔȓȓȀȐȎȉǾȌȄȑ ȈȌȓȄȐȊȄȔȉǾȌȆ-4 ȉȀȈ ȈȌȓȄȐȊȄȔȉǾȌȆ-10 

ȎȃǽȂȆȒȄ ȒȄ ȄȊǻȓȓȘȒȆ ȓȆȑ ǼȉȕȐȀȒȆȑ ȓȎȔ ȂȎȌȈȃǾȎȔ. ǲȄ ț,ȓȈ ȀȕȎȐǻ ȓȀ 

ȎȔȃȄȓȄȐțȕȈȊȀ, Ȇ ȈȌȓȄȐȕȄȐțȌȆ-Ȃ ȉȀȈ Ȏ ȒȔȌȃȔȀȒȋțȑ ȈȌȓȄȐȕȄȐțȌȆȑ-Ȁ ȉȀȈ 

ȉȎȊȖȈȉǾȌȆȑ ǼȖȄȈ ȏȄȐȈȂȐȀȕȄǾ ȏȘȑ ȏȐȎȉȀȊȎȜȌ ȀȔȍȆȋǼȌȆ ǼȉȕȐȀȒȆ ȓȎȔ ȂȎȌȈȃǾȎȔ 

MEFV [86]. 

ǥȊȀȓȓȘȋǼȌȆ ǼȉȕȐȀȒȆ ȓȎȔ ȂȎȌȈȃǾȎȔ MEFV ȒȓȀ ȊȄȔȉȎȉȜȓȓȀȐȀ ǼȖȄȈ 

ȃȈȀȏȈȒȓȘȇȄǾ ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȆȑ ȕȊȄȂȋȎȌȝȃȎȔȑ ȀȏǻȌȓȆȒȆȑ. ǚȓȒȈ, 

ȖȀȋȆȊțȓȄȐȀ ȄȏǾȏȄȃȀ ǼȉȕȐȀȒȆȑ ȓȎȔ ȂȎȌȈȃǾȎȔ ȏȀȐȀȓȆȐȎȜȌȓȀȈ ȒȓȀ 

ȊȄȔȉȎȉȜȓȓȀȐȀ ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ ȎȍȄǾȀ ȒȉȘȊȆȉȎȄȈȃǾȓȈȃȀ ȒȄ ȒȖǼȒȆ ȋȄ ȓȀ 

ȀȌȓǾȒȓȎȈȖȀ ȋȄȓǻ ȓȆȌ ȔȏȎȖȝȐȆȒȆ ȓȆȑ ȊȎǾȋȘȍȆȑ [88]. ǶȀȋȆȊțȓȄȐȀ ȄȏǾȏȄȃȀ 

ǼȉȕȐȀȒȆȑ ȃȈȀȏȈȒȓȝȇȆȉȀȌ ȉȀȈ ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȘȌ ȉȐǾȒȄȘȌ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ 

FMF [88]. ǥȏȈȏȊǼȎȌ, ȄȊȀȓȓȘȋǼȌȆ ǼȉȕȐȀȒȆ ȏȀȐȀȓȆȐȎȜȌȓȀȈ ȒȄ 

ȀȒȔȋȏȓȘȋȀȓȈȉȎȜȑ ȀȒȇȄȌȄǾȑ ȋȄ FMF ȒȔȂȉȐȈȓȈȉǻ ȋȄ ȔȂȈȄǾȑ ȄȇȄȊȎȌȓǼȑ [88, 89]. 

ǬȄȓȀȍȜ ȓȘȌ ȀȒȇȄȌȝȌ, ȎȈ ȀȒȇȄȌȄǾȑ ȋȄ ȎȋȎȅȔȂȘȓǾȀ Ǭ694V ȉȀȈ ȁȀȐȜȓȄȐȆ ȌțȒȎ 

ȄȋȕȀȌǾȅȎȔȌ ȓȀ ȖȀȋȆȊțȓȄȐȀ ȄȏǾȏȄȃȀ [89]. ǡȌȓǾȇȄȓȀ, ȀȔȍȆȋǼȌȀ ȄȏǾȏȄȃȀ mRNA  

ȓȘȌ ȂȎȌȈȃǾȘȌ ȓȘȌ ȕȊȄȂȋȎȌȘȃȝȌ ȉȔȓȓȀȐȎȉȈȌȝȌ ǳNFȀ, ȈȌȓȄȐȊȄȔȉǾȌȆȑ-1ȁ, 

ȈȌȓȄȐȊȄȔȉǾȌȆȑ-6 ȉȀȈ ȈȌȓȄȐȊȄȔȉǾȌȆȑ-8 ǼȖȎȔȌ ȋȄȓȐȆȇȄǾ ȒȄ ȀȒȔȋȏȓȘȋȀȓȈȉȎȜȑ 

ȀȒȇȄȌȄǾȑ ȒȄ ȒȜȂȉȐȈȒȆ ȋȄ ȔȂȈȄǾȑ ȄȇȄȊȎȌȓǼȑ [90]. 
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ǥȈȉțȌȀ 4. ǧ ȀȌȓȈȒȓȎǾȖȈȒȆ ȓȘȌ ȏȄȐȈȎȖȝȌ ȓȎȔ ȂȎȌȈȃǾȎȔ MEFV ȋȄ ȓȆȌ 

ȏȐȘȓȄǠȌȆ ȏȔȐǾȌȆ. 

 

ǧ ȀȉȐȈȁǽȑ ȊȄȈȓȎȔȐȂǾȀ ȓȆȑ ȏȔȐǾȌȆȑ ȃȄȌ ǼȖȄȈ ȀȉțȋȆ ȄȍȀȉȐȈȁȘȇȄǾ, ȀȌ ȉȀȈ 

ǼȖȎȔȌ ȏȐȎȓȀȇȄǾ ȃȈǻȕȎȐȎȈ ȋȆȖȀȌȈȒȋȎǾ. ǧ ȀȐȖȈȉǽ ȔȏțȇȄȒȆ ȓȆȑ ȊȄȈȓȎȔȐȂǾȀȑ ȓȆȑ 

Șȑ ȋȄȓȀȂȐȀȕȈȉȎȜ ȏȀȐǻȂȎȌȓȀ ȃȄȌ ȄȏȈȁȄȁȀȈȝȇȆȉȄ [38, 86], ȀȌ ȉȀȈ ȏȐțȒȕȀȓȀ 

ȃȈȀȏȈȒȓȝȇȆȉȄ Ȇ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȋȄȓȀȂȐȀȕȈȉȎȜ ȏȀȐǻȂȎȌȓȀ NFȉB Ȁȏț 

ȓȋǽȋȀ ȓȆȑ ȏȔȐǾȌȆȑ ȋȄȓǻ Ȁȏț ȏȐȘȓȄȎȊȔȓȈȉǽ ȃȈǻȒȏȀȒȆ ȓȆȑ ȓȄȊȄȔȓȀǾȀȑ [91]. ǬǾȀ 

ǻȊȊȆ ȇȄȝȐȆȒȆ ȏȐȎȓȄǾȌȄȈ ȓȆȌ ȄȋȏȊȎȉǽ ȓȆȑ ȏȔȐǾȌȆȑ ȒȓȆ ȋȄȓȀȌȀȒȓȄȔȓȈȉǽ 

ȈȉȀȌțȓȆȓȀ ȓȘȌ ȊȄȔȉȎȉȔȓȓǻȐȘȌ, ȄȍȀȈȓǾȀȑ ȓȆȑ ȄȌȓțȏȈȒǽȑ ȓȆȑ ȒȄ ȄȏȀȕǽ ȋȄ ȓȎȔȑ 

ȋȈȉȐȎȒȘȊȆȌǾȒȉȎȔȑ ȓȎȔ ȉȔȓȓȀȐȎȏȊǻȒȋȀȓȎȑ [92]. ǧ ǻȏȎȗȆ ȀȔȓǽ ȄǾȌȀȈ 

ȈȃȈȀǾȓȄȐȀ ȄȌȃȈȀȕǼȐȎȔȒȀ ȊțȂȘ ȉȀȈ ȓȆȑ ȃȐȀȒȓȈȉțȓȆȓȀȑ ȓȆȑ ȉȎȊȖȈȉǾȌȆȑ ȒȓȆ 

ȌțȒȎ, ȋȈȀȑ ȕȀȐȋȀȉȄȔȓȈȉǽȑ ȎȔȒǾȀȑ ȏȎȔ ȃȐȀ ȀȏȎȒȓȀȇȄȐȎȏȎȈȝȌȓȀȑ ȓȎȔȑ 

ȋȈȉȐȎȒȘȊȆȌǾȒȉȎȔȑ. ǥȏȈȏȊǼȎȌ, Ȇ ȀȏțȃȄȈȍȆ ȓȆȑ ȀȊȊȆȊȄȏǾȃȐȀȒȆȑ ȓȎȔ ȓȎȋǼȀ 

PYRIN ȓȆȑ ȏȔȐǾȌȆȑ ȋȄ ȓȎȌ ȀȌȓǾȒȓȎȈȖȎ ȓȎȋǼȀ ȓȆȑ ȏȐȘȓȄǠȌȆȑ ASC, Ȇ ȎȏȎǾȀ 

ȇȄȘȐȄǾȓȀȈ țȓȈ ȒȔȋȋȄȓǼȖȄȈ ȒȓȎ ȋȆȖȀȌȈȒȋț ȓȆȑ ȀȏțȏȓȘȒȆȑ ȎȃǽȂȆȒȄ ȒȓȆȌ 

ȔȏțȇȄȒȆ ȓȆȑ ȄȏǾȃȐȀȒȆȑ ȓȆȑ ȋȄȓȀȊȊȀȂȋǼȌȆȑ ȏȔȐǾȌȆȑ ȒȓȆ ȁȈȘȒȈȋțȓȆȓȀ ȓȎȔ 

ȉȔȓȓǻȐȎȔ, ȄȋȏȊǼȉȎȌȓȀȑ ȓȆȌ ȀȏțȏȓȘȒȆ ȒȓȆȌ ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ ȓȎȔ FMF [40, 85. 

93]. 
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ǥȈȉțȌȀ 5. ǧ ȃȈȀȋțȐȕȘȒȆ ȓȆȑ ȏȔȐǾȌȆȑ ȉȀȈ ȓȘȌ ȒȔȖȌțȓȄȐȘȌ ȋȄȓȀȊȊǻȍȄȘȌ 

ȓȎȔ ȂȎȌȈȃǾȎȔ ȓȆȑ ȒȓȎ ȖȝȐȎ.  

 

 

  

ǳȀ ȓȄȊȄȔȓȀǾȀ ȖȐțȌȈȀ ȀȌȀȏȓȜȖȇȆȉȀȌ ȇȄȘȐǾȄȑ ȂȈȀ ȓȆ ȒȔȋȋȄȓȎȖǽ ȓȆȑ 

ȏȔȐǾȌȆȑ ȒȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ. 

ǲȔȂȉȄȉȐȈȋǼȌȀ, ȇȄȘȐȄǾȓȀȈ țȓȈ ȃȐȀ ȀȌȀȒȓȀȊȓȈȉǻ ȒȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ, ȉȀȈ ȉȀȓǻ ȒȔȌǼȏȄȈȀ ȒȓȆȌ ȏȐȘȓȄȎȊȔȓȈȉǽ ȘȐǾȋȀȌȒȆ ȓȆȑ IL -

1ȁ, ȀȒȉȝȌȓȀȑ ȋȄ ȓȎȌ ȓȐțȏȎ ȀȔȓț ȀȌȓȈȕȊȄȂȋȎȌȝȃȆ ȃȐǻȒȆ. ǬȄȊǼȓȄȑ ȒȄ 

ȏȄȈȐȀȋȀȓȈȉǻ ȋȎȌȓǼȊȀ ȀȏǼȃȄȈȍȀȌ ȓȆȌ ȔȏțȇȄȒȆ ȀȔȓǽ, ȋǼȒȘ ȓȆȑ 

ȏȐȎȀȌȀȕȄȐȇȄǾȒȀȑ ȀȊȊȆȊȄȏǾȃȐȀȒȆȑ ȋȄ ȓȆȌ ȏȐȘȓȄǠȌȆ ASC, Ȇ ȎȏȎǾȀ, Ȅȉȓțȑ ȓȆȑ 

ȒȔȋȋȄȓȎȖǽȑ ȓȆȑ ȒȓȆȌ ȀȏțȏȓȘȒȆ, ȀȏȎȓȄȊȄǾ ȉȄȌȓȐȈȉț ȋțȐȈȎ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ [40, 94]. ǨȄȘȐȄǾȓȀȈ ȏȘȑ ȋȄ ȓȎȌ ȓȐțȏȎ ȀȔȓț Ȇ ȏȔȐǾȌȆ 

ȃȜȌȀȓȀȈ ȌȀ ȊȄȈȓȎȔȐȂȄǾ ȀȌȓȀȂȘȌȈȒȓȈȉǻ ȒȓȆ ȒȜȌȃȄȒȆ ȓȆȑ ȏȐȘȓȄǠȌȆȑ ASC ȋȄ ȓȆȌ 

ȉȀȒȏǻȒȆ-1, ȀȏȎȓȐǼȏȎȌȓȀȑ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ 

ȉȐȔȎȏȔȐǾȌȆȑ [94]. ǡȏț ȓȆȌ ǻȊȊȆ ȏȊȄȔȐǻ, ȔȏǻȐȖȎȔȌ ȏȄȈȐȀȋȀȓȈȉǻ ȃȄȃȎȋǼȌȀ 

ȏȎȔ ȔȏȎȒȓȆȐǾȅȎȔȌ ȓȆ ȃȔȌȀȓțȓȆȓȀ ȓȎȔ ȒȖȆȋȀȓȈȒȋȎȜ ȄȌțȑ ǻȊȊȎȔ ȓȜȏȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ, ȋǼȒȘ ȓȆȑ ȒȜȌȃȄȒȆȑ ȏȔȐǾȌȆȑ-ASC, ȏȐȎȒȃǾȃȎȌȓǻȑ ȓȆȑ ǼȌȀȌ 

ȄȏȀȂȘȂȈȉț ȐțȊȎ ȒȓȆȌ ȀȌǻȏȓȔȍȆ ȓȆȑ ȕȊȄȂȋȎȌǽȑ [95, 96]. ǰȄȈȐȀȋȀȓȈȉǻ 

ȃȄȃȎȋǼȌȀ ȁȀȒȈȒȋǼȌȀ ȒȓȆ ȖȐǽȒȆ siRNA  ȂȈȀ ȓȆȌ ȄȊǻȓȓȘȒȆ ȓȆȑ ǼȉȕȐȀȒȆȑ ȓȎȔ 

ȂȎȌȈȃǾȎȔ ȓȆȑ ȏȔȐǾȌȆȑ ȔȏȎȒȓȆȐǾȅȎȔȌ ȀȔȓǻ ȓȀ ȀȌȓȈȉȐȎȔțȋȄȌȀ ȄȔȐǽȋȀȓȀ, 
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ȏȄȐȈȂȐǻȕȎȌȓȀȑ ȓțȒȎ ȓȆȌ ȀȌȀȒȓȀȊȓȈȉǽ țȒȎ ȉȀȈ ȓȆȌ ȄȏȀȂȘȂȈȉǽ ȃȐǻȒȆ ȓȆȑ ȒȓȆȌ 

ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ [94-96]. 

 ǥȏȈȏȊǼȎȌ, ǼȖȄȈ ȏȄȐȈȂȐȀȕȄǾ Ȇ ȀȌȀȒȓȀȊȓȈȉǽ ȊȄȈȓȎȔȐȂǾȀ ȓȆȑ ȏȔȐǾȌȆȑ ȒȓȆ 

ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ, ȋǼȒȘ ȓȆȑ ȒȜȌȃȄȒȆȑ ȓȎȔ 

ȓȎȋǼȀ Ǣ30.2 ȋȄ ȓȆȌ ȉȐȔȎȏȔȐǾȌȆ ȉȀȈ ȓȆȌ ȉȀȒȏǻȒȆ-1, ȀȌ ȉȀȈ ȃȄȌ ǼȖȄȈ 

ȃȈȄȔȉȐȈȌȈȒȓȄǾ ȀȌ Ȇ ȏȀȐȎȔȒǾȀ ȋȄȓȀȊȊǻȍȄȘȌ ȒȓȎȌ ȓȎȋǼȀ ȀȔȓț ȄȏȆȐȄǻȅȄȈ ȓȆ 

ȊȄȈȓȎȔȐȂǾȀ ȀȔȓǽ [41]. ǲȔȋȏȄȐȀȒȋȀȓȈȉǻ, ȕȀǾȌȄȓȀȈ țȓȈ Ȇ ȏȔȐǾȌȆ ȀȊȊȆȊȄȏȈȃȐǻ 

ȋȄ ȃȎȋȈȉǻ ȒȔȒȓȀȓȈȉǻ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ, ȀȌ ȉȀȈ Ȇ ȓȄȊȈȉǽ ȓȆȑ ȀȌȀȒȓȀȊȓȈȉǽ 

ǽ ȄȔȎȃȘȓȈȉǽ ȓȆȑ ȃȐǻȒȆ ȒȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒǽ ȓȎȔ ȃȄȌ ǼȖȄȈ ȀȏȎȃȄȈȖȇȄǾ. 

ǥȉȓțȑ Ȁȏț ȓȆȌ ȏȀȐȎȔȒǾȀ ȋȄȓȀȊȊǻȍȄȘȌ, Ȇ ȖȀȋȆȊǽ ǼȉȕȐȀȒȆ ȓȎȔ 

ȂȎȌǾȃȈȎȔ MEFV ǼȖȄȈ ȒȔȒȖȄȓȈȒȇȄǾ ȋȄ ȓȆ ȌțȒȎ. ǚȖȄȈ ȏȄȐȈȂȐȀȕȄǾ Ȇ ȄȊȀȓȓȘȋǼȌȆ 

ǼȉȕȐȀȒȆ ȓȎȔ ȂȎȌȈȃǾȎȔ ȀȔȓȎȜ ȒȄ ȋȎȌȎȏȜȐȆȌȀ ȓȎȔ ȀǾȋȀȓȎȑ ȉȀȈ ȎȔȃȄȓȄȐțȕȈȊȀ 

ȀȒȇȄȌȝȌ ȋȄ FMF ȒȄ ȏȄȐȈțȃȎȔȑ Ȅȉȓțȑ ȉȐǾȒȄȘȌ, ȋȄ ȄȏȈȏȊǼȎȌ ȄȊǻȓȓȘȒȆ ȉȀȓǻ ȓȆ 

ȃȈǻȐȉȄȈȀ ȓȘȌ ȓȄȊȄȔȓȀǾȘȌ [88, 89]. ǡȌȓǾȇȄȓȀ, ȏȐțȒȕȀȓȀ ȏȄȐȈȂȐǻȕȆȉȄ Ȇ 

ȏȀȐȎȔȒǾȀ ȀȔȍȆȋǼȌȘȌ ȄȏȈȏǼȃȘȌ ȏȔȐǾȌȆȑ ȒȓȀ ȎȔȃȄȓȄȐțȕȈȊȀ ȀȒȇȄȌȝȌ ȋȄ FMF 

[79]. 

ǧ ȏȀȐȎȔȒǾȀ ȓȆȑ ȋȄȓǻȊȊȀȍȆȑ ȒȖȄȃțȌ ȀȏȎȉȊȄȈȒȓȈȉǻ ȒȄ ȏȊȆȇȔȒȋȎȜȑ ȏȎȔ 

ȏȄȐȈȁǻȊȊȎȔȌ ȓȆ ǬȄȒțȂȄȈȎ ȎȃǽȂȆȒȄ ȒȓȆȌ ȔȏțȇȄȒȆ țȓȈ Ȇ ȏȀȐȎȔȒǾȀ ȓȆȑ 

ȋȄȓȀȊȊȀȂȋǼȌȆȑ ȏȔȐǾȌȆȑ ȏȐȎȒȕǼȐȄȈ ȂȄȌȄȓȈȉț ȏȊȄȎȌǼȉȓȆȋȀ ȂȈȀ ȓȆȌ 

ȀȌȓȈȋȄȓȝȏȈȒȆ ȉǻȏȎȈȎȔ ȊȎȈȋȝȃȎȔȑ ȏȀȐǻȂȎȌȓȀ ȄȌȃȆȋȈȉȎȜ ȒȓȆȌ ȏȄȐȈȎȖǽ ȀȔȓǽ 

[97]. Ǹȑ ȓǼȓȎȈȎȑ ȇȄȘȐǽȇȆȉȄ Ȇ ȁȐȎȔȉǼȊȊȀ, ȋȈȀ ȉȀȈ Ȇ ȁȐȎȔȉǼȊȊȘȒȆ ȄǾȖȄ ȒȓȎ 

ȏȀȐȄȊȇțȌ ȒȆȋȀȌȓȈȉǽ ȄȏǾȏȓȘȒȆ ȒȓȎȔȑ ȏȊȆȇȔȒȋȎȜȑ ȀȔȓȎȜȑ [98].  

 

2.3. ǲȔȒȖǼȓȈȒȆ ȂȎȌȎȓȜȏȎȔ-ȕȀȈȌȎȓȜȏȎȔ 

ǧ ȌțȒȎȑ ȄȉȃȆȊȝȌȄȓȀȈ ȋȄ ȁȀȐȜȓȆȓȀ ȏȎȔ ȏȎȈȉǾȊȄȈ. ǬȄȊǼȓȄȑ ȀȏǼȃȄȈȍȀȌ ȏȘȑ ȎȈ 

ȎȋțȅȔȂȎȈ Șȑ ȏȐȎȑ ȓȆ ȋȄȓǻȊȊȀȍȆ M694V ȀȒȇȄȌȄǾȑ ȏȀȐȎȔȒȈǻȅȎȔȌ ȁȀȐȜȓȄȐȆ 

ȉȊȈȌȈȉǽ ȄȈȉțȌȀ, ǼȌȀȐȍȆ ȓȆȑ ȌțȒȎȔ ȒȄ ȋȈȉȐțȓȄȐȆ ȆȊȈȉǾȀ ȉȀȈ ȀȌǻȂȉȆ ȂȈȀ 

ȀȔȍȆȋǼȌȆ ȖȎȐǽȂȆȒȆ ȉȎȊȖȈȉǾȌȆȑ [99]. ǥȏȈȏȊǼȎȌ, Ȏ ȂȎȌțȓȔȏȎȑ ȀȔȓțȑ ȇȄȘȐȄǾȓȀȈ 

ȏȘȑ ȀȔȍǻȌȄȈ ȓȎȌ ȉǾȌȃȔȌȎ ȄȋȕǻȌȈȒȆȑ ȀȋȔȊȎȄǾȃȘȒȆȑ [99]. 
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ǥȈȉțȌȀ 6. ǧ ȀȌȀȒȓȀȊȓȈȉǽ ȃȐǻȒȆ ȓȆȑ ȏȔȐǾȌȆȑ ȒȓȀ ȃȎȋȈȉǻ ȒȔȒȓȀȓȈȉǻ ȓȎȔ 

NLRP3 ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ. 

 

 

2.4. ǳȎ ȎȔȃȄȓȄȐțȕȈȊȎ ȒȓȎȌ FMF 

 ǳȀ ȎȔȃȄȓȄȐțȕȈȊȀ ȀȏȎȓȄȊȎȜȌ ȓȀ ȉȀȓȄȍȎȖǽȌ ȉȜȓȓȀȐȀ ȏȎȔ 

ȉȈȌȆȓȎȏȎȈȎȜȌȓȀȈ ȒȄ ȋȄȂǻȊȎȔȑ ȀȐȈȇȋȎȜȑ ȉȀȈ ǼȊȉȎȌȓȀȈ ȖȆȋȄȈȎȓȀȉȓȈȉǻ ȒȓȆȌ 

ȄȒȓǾȀ ȓȆȑ ȕȊȄȂȋȎȌǽȑ, ȋǼȒȘ ȏȀȐȀȂțȌȓȘȌ țȏȘȑ Ȇ ȀȌȀȕȔȊȀȓȎȍǾȌȆ C5a ȉȀȈ Ȇ IL -

8 [100]. ǯ ȐțȊȎȑ ȓȎȔȑ ȄǾȌȀȈ Ȇ ȋȈȉȐȎȁȈȎȉȓȎȌǾȀ ȋȄ ȕȀȂȎȉȔȓȓǻȐȘȒȆ ǽ 

ȀȏȄȊȄȔȇǼȐȘȒȆ ȋȈȉȐȎȁȈȎȉȓțȌȘȌ ȏȀȐȀȂțȌȓȘȌ. ǧ ȋȈȉȐȎȁȈȎȉȓțȌȎȑ ȃȐǻȒȆ ȓȎȔȑ 

ȎȕȄǾȊȄȓȀȈ ȉȔȐǾȘȑ ȒȓȆȌ ȀȏȄȊȄȔȇǼȐȘȒȆ ȋȈȉȐȎȁȈȎȉȓțȌȘȌ ȏȄȏȓȈȃǾȘȌ ȉȀȈ ȓȆȌ 

ȏȀȐȀȂȘȂǽ ȄȌȄȐȂȝȌ ȐȈȅȝȌ ȎȍȔȂțȌȎȔ [101]. ǥȉȓțȑ Ȁȏț ȓȎ ȐțȊȎ ȓȘȌ 

ȎȔȃȄȓȄȐȎȕǾȊȘȌ ȒȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȆȑ ȋȈȉȐȎȁȈȀȉǽȑ ȊȎǾȋȘȍȆȑ, Ȇ 

ȄȌȄȐȂȎȏȎǾȆȒǽ ȓȎȔȑ ȋȏȎȐȄǾ ȌȀ ȎȃȆȂǽȒȄȈ ȒȓȆȌ ȈȒȓȈȉǽ ȉȀȓȀȒȓȐȎȕǽ ȋǼȒȘ ȓȆȑ 

ȀȏȄȊȄȔȇǼȐȘȒȆȑ ȄȌȄȐȂȝȌ ȐȈȅȝȌ ȎȍȔȂțȌȎȔ ȉȀȈ ȉȔȓȓȀȐȎȓȎȍȈȉȝȌ ȏȄȏȓȈȃǾȘȌ ȓȎȔȑ 

ȏȀȐȀȉȄǾȋȄȌȎȔȑ ȈȒȓȎȜȑ [102]. ǣȈȀ ȓȎ ȊțȂȘ ȀȔȓț, ȋȄ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȎȔ 

ȊȎȈȋȝȃȎȔȑ ȏȀȐǻȂȎȌȓȀ, ȓȀ ȎȔȃȄȓȄȐțȕȈȊȀ ȎȃȆȂȎȜȌȓȀȈ ȒȄ ȏȐȎȂȐȀȋȋȀȓȈȒȋǼȌȎ 

ȀȏȎȏȓȘȓȈȉț ȇǻȌȀȓȎ ȉȀȈ ȕȀȂȎȉȔȓȓȀȐȝȌȎȌȓȀȈ Ȁȏț ȋȀȉȐȎȕǻȂȀ, ȏȐȎȉȄȈȋǼȌȎȔ 

ȌȀ ȏȄȐȈȎȐȈȒȓȄǾ Ȇ ȕȊȄȂȋȎȌȝȃȆȑ ȀȌȓǾȃȐȀȒȆ, Ȇ ȎȏȎǾȀ ȀȌ ȏȀȐȀȋȄǾȌȄȈ 

ȀȌȄȍǼȊȄȂȉȓȆ ȇȀ ȎȃȆȂǽȒȄȈ ȒȄ ȈȒȓȈȉǽ ȁȊǻȁȆ [103]. 
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ǲȄ țȓȈ ȀȕȎȐǻ ȓȎȌ FMF, Ȏ ȐțȊȎȑ ȓȎȔ ȎȔȃȄȓȄȐțȕȈȊȎȔ, ȀȌ ȉȀȈ ȃȄȌ ȄǾȌȀȈ 

ȉȀȊǻ ȖȀȐȀȉȓȆȐȈȒȋǼȌȎȑ, ȕȀǾȌȄȓȀȈ ȌȀ ȄǾȌȀȈ ȒȆȋȀȌȓȈȉțȑ. ǳȀ ȎȔȃȄȓȄȐțȕȈȊȀ ȄǾȌȀȈ 

Ȏ ȉȀȓȄȍȎȖǽȌ ȉȔȓȓȀȐȈȉțȑ ȏȊȆȇȔȒȋțȑ ȒȓȎȌ ȎȏȎǾȎ ȄȉȕȐǻȅȄȓȀȈ Ȇ ȏȔȐǾȌȆ [86]. 

ǪȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȘȌ ȉȐǾȒȄȘȌ, ȏȀȐȀȓȆȐȄǾȓȀȈ ȄȍȄȒȆȋȀȒȋǼȌȆ ȎȔȃȄȓȄȐȎȕȈȊǾȀ 

ȉȀȈ ȒȔȂȉǼȌȓȐȘȒȆ ȓȘȌ ȎȔȃȄȓȄȐțȕȈȊȘȌ ȒȓȈȑ ȏȄȐȈȎȖǼȑ ȏȐȎȒȁȎȊǽȑ ȓȆȑ ȌțȒȎȔ [70]. 

ǲȄ ȏȄȐȈțȃȎȔȑ Ȅȉȓțȑ ȉȐǾȒȄȘȌ ȓȀ ȎȔȃȄȓȄȐțȕȈȊȀ ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ FMF 

ȄȋȕȀȌǾȅȎȔȌ ȃȈȀȓȀȐȀȖǽ ȓȎȔ ȀȏȎȏȓȘȓȈȉȎȜ ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜ țȏȘȑ 

ȃȈȀȏȈȒȓȝȌȄȓȀȈ ȉȀȈ Ȁȏț ȓȀ ȄȏǾȏȄȃȀ ȃȈȀȊȔȓȎȜ FAS [104]. ǡȌȓǾȇȄȓȀ, ȉȀȓǻ ȓȆ 

ȃȈǻȐȉȄȈȀ ȓȘȌ ȉȐǾȒȄȘȌ ȃȈȀȏȈȒȓȝȌȄȓȀȈ ȀȔȍȆȋǼȌȆ ȀȏȎȏȓȘȓȈȉǽ ȃȐȀȒȓȆȐȈțȓȆȓȀ, 

ȒȔȒȖȄȓȈȅțȋȄȌȆ ȋȄ ȓȆ ȊȜȒȆ ȓȆȑ ȕȊȄȂȋȎȌǽȑ ȉȀȈ ȓȆȌ ȀȏȎȕȔȂǽ ȈȒȓȈȉǽȑ ȁȊǻȁȆȑ, Ȇ 

ȎȏȎǾȀ ȉȀȈ ȄǾȌȀȈ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȓȆȑ ȌțȒȎȔ [105]. 

 

2.5. ǪȊȈȌȈȉǽ ȄȈȉțȌȀ 

ǯ FMF ȄȋȕȀȌǾȅȄȓȀȈ ȒȓȎ 90% ȓȘȌ ȏȄȐȈȒȓȀȓȈȉȝȌ ȒȓȀ ȏȐȝȓȀ ȖȐțȌȈȀ 

ȓȆȑ ȅȘǽȑ ȓȘȌ ȀȒȇȄȌȝȌ ȉȀȈ ȒȄ ȆȊȈȉǾȄȑ ȉǻȓȘ ȓȘȌ 20 ȄȓȝȌ ȄȌȝ ȒȓȎ 5% ȋȄȓǻ 

ȓȆȌ ȆȊȈȉǾȀ ȓȘȌ 30 ȄȓȝȌ. ǥȉȃȆȊȝȌȄȓȀȈ ȋȄ ȓȆȌ ȏȄȐȈȎȃȈȉǽ ȄȋȕǻȌȈȒȆ, ȀȈȕȌǾȃȈȀȑ 

ǼȌȀȐȍȆȑ ȉȀȈ ȓȀȖȄǾȀȑ ȄȂȉȀȓǻȒȓȀȒȆȑ, ȕȊȄȂȋȎȌȘȃȝȌ ȉȐǾȒȄȘȌ, ȎȈ ȎȏȎǾȄȑ 

ȀȔȓȎȏȄȐȈȎȐǾȅȎȌȓȀȈ ȒȄ ȃȈǻȒȓȆȋȀ 6-96 ȘȐȝȌ. ǬȄȓȀȍȜ ȓȘȌ ȉȐǾȒȄȘȌ ȎȈ ȀȒȇȄȌȄǾȑ 

ȏȀȐȀȋǼȌȎȔȌ ȀȒȔȋȏȓȘȋȀȓȈȉȎǾ. ǯȈ ȉȐǾȒȄȈȑ ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ ȒȄ ȏȎȒȎȒȓț ǼȘȑ 

95% Ȁȏț ȉȎȈȊȈȀȉț ǻȊȂȎȑ, ȓȎ ȎȏȎǾȎ ȒȔȖȌǻ ȎȃȆȂȄǾ ȒȓȎȌ ȉȊȈȌȎȒȓȀȓȈȒȋț. ǳȎ 

ǻȊȂȎȑ ȃȜȌȀȓȀȈ ȌȀ ȄǾȌȀȈ ȃȈǻȖȔȓȎ ǽ ȄȌȓȎȏȈȒȋǼȌȎ ȉȀȈ ȓȔȏȈȉǻ ȄȉȃȆȊȝȌȄȓȀȈ ȋȄ 

ȉȊȈȌȈȉǻ ȒȆȋȄǾȀ ȏȄȐȈȓȎȌȀșȒȋȎȜ, ȏȎȔ ȒȔȖȌǻ ȎȃȆȂȎȜȌ ȒȄ ȊȀȌȇȀȒȋǼȌȆ ȉȊȈȌȈȉǽ 

ȃȈǻȂȌȘȒȆ ȉȀȈ ǻȒȉȎȏȄȑ ȖȄȈȐȎȔȐȂȈȉǼȑ ȄȏȄȋȁǻȒȄȈȑ [106, 107]. ǲȄ ȒȏȀȌȈțȓȄȐȄȑ 

ȏȄȐȈȏȓȝȒȄȈȑ ȓȎ ȉȎȈȊȈȀȉț ǻȊȂȎȑ ȄȋȕȀȌǾȅȄȈ ȆȏȈțȓȄȐȎȔȑ ȖȀȐȀȉȓǽȐȄȑ [70]. 

ǯȈ ȉȐǾȒȄȈȑ ȓȆȑ ȌțȒȎȔ ȒȔȌȎȃȄȜȎȌȓȀȈ Ȁȏț ȄȋȏȜȐȄȓȎ, ȒȔȖȌǻ ȓȆȑ ȓǻȍȆȑ ȓȘȌ 

39ȎC. ǯȈ ȖȀȐȀȉȓǽȐȄȑ ȓȎȔ ȄȋȏȜȐȄȓȎȔ ȃȈȀȕǼȐȎȔȌ ȋȄȓȀȍȜ ȓȘȌ ȀȒȇȄȌȝȌ ȉȀȈ 

ȒȔȖȌǻ ȋȄȓȀȍȜ ȓȘȌ ȉȐǾȒȄȘȌ ȓȎȔ ǾȃȈȎȔ ȀȒȇȄȌȎȜȑ. ǚȖȄȈ ȒȔȌǽȇȆ ȃȈǻȐȉȄȈȀ ǼȌȀ ǽ 

ȃȜȎ ȄȈȉȎȒȈȓȄȓȐǻȘȐȀ ȉȀȈ ȒȄ ȎȐȈȒȋǼȌȄȑ ȏȄȐȈȏȓȝȒȄȈȑ ȀȏȎȓȄȊȄǾ ȓȆ ȋȎȌȀȃȈȉǽ 

ȄȉȃǽȊȘȒȆ ȓȆȑ ȌțȒȎȔ [70]. 
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ǧ ȀȐȇȐȈȉǽ ȒȔȋȋȄȓȎȖǽ ȀȏȎȓȄȊȄǾ ȋȈȀ ȊȈȂțȓȄȐȎ ȒȔȖȌǽ ȉȊȈȌȈȉǽ ȄȉȃǽȊȘȒȆ 

ȓȆȑ ȌțȒȎȔ. ǥȉȃȆȊȝȌȄȓȀȈ ȒȔȌǽȇȘȑ Șȑ ȋȎȌȎȀȐȇȐǾȓȈȃȀ ǽ ȎȊȈȂȎȀȐȇȐǾȓȈȃȀ ȓȆȑ 

ȉȀȓǻ ȂțȌȔ ǽ ȏȎȃȎȉȌȆȋȈȉǽȑ ǻȐȇȐȘȒȆȑ ȉȀȈ ȓȄǾȌȄȈ ȌȀ ȃȈȀȐȉȄǾ țȒȎ ȉȀȈ ȓȎ 

ȉȎȈȊȈȀȉț ǻȊȂȎȑ, ȖȘȐǾȑ ȒȔȌǽȇȘȑ ȌȀ ȉȀȓȀȊȄǾȏȄȈ ȋțȌȈȋȆ ȁȊǻȁȆ ȒȓȆȌ ǻȐȇȐȘȒȆ 

[108-110]. ǧ ȏȐȎȒȁȎȊǽ ȀȐȇȐȝȒȄȘȌ ȓȘȌ ǻȌȘ ǻȉȐȘȌ ȄǾȌȀȈ ȊȈȂțȓȄȐȎ ȒȔȖȌǽ. 

ǲȔȖȌǻ ȏȄȐȈȂȐǻȕȄȓȀȈ ȉȀȓȀȏțȌȆȒȆ ǽ/ȉȀȈ ȋȈȉȐȎȓȐȀȔȋȀȓȈȒȋțȑ ȓȆȑ 

ȏȐȎȒȁȀȊȊțȋȄȌȆȑ ǻȐȇȐȘȒȆȑ ȏȐȈȌ ȓȆȌ ǼȌȀȐȍȆ ȓȘȌ ȒȔȋȏȓȘȋǻȓȘȌ. ǧ 

ȀȔȓȎȏȄȐȈȎȐȈȅțȋȄȌȆ ȀȔȓǽ ȋȎȐȕǽ ȓȆȑ ȀȐȇȐǾȓȈȃȀȑ ȏȀȐȀȓȆȐȄǾȓȀȈ ȒȓȎ 95% ȓȘȌ 

ȀȒȇȄȌȝȌ ȋȄ ȀȐȇȐȈȉǽ ȏȐȎȒȁȎȊǽ [108-110]. ǲȓȎ 5% ȓȘȌ ȏȄȐȈȏȓȝȒȄȘȌ Ȇ 

ȀȐȇȐǾȓȈȃȀ ȓȎȔ FMF ȋȄȓȀȏǾȏȓȄȈ ȒȄ ȖȐȎȌȈțȓȆȓȀ. ǧ ȋȎȐȕǽ ȀȔȓǽ ȀȐȇȐȈȉǽȑ 

ȏȐȎȒȁȎȊǽȑ ȄǾȌȀȈ ȀȌȇȄȉȓȈȉǽ ȒȓȆ ȇȄȐȀȏȄǾȀ ȉȀȈ ȃȄȌ ȀȉȎȊȎȔȇȄǾȓȀȈ Ȁȏț ȄȋȏȜȐȄȓȄȑ 

ȉȐǾȒȄȈȑ. ǲȔȖȌǻ ȏȐȎȒȁǻȊȊȄȈ ȓȈȑ ȉȀȓõȈȒȖǾȎȌ ȀȐȇȐȝȒȄȈȑ ȉȀȈ ȃȜȌȀȓȀȈ ȌȀ ȎȃȆȂǽȒȄȈ 

ȒȄ ȀȂȉȜȊȘȒȆ ǽ ȉȀȈ ȉȀȓȀȒȓȐȎȕǽ ȓȆȑ ȏȐȎȒȁȄȁȊȆȋǼȌȆȑ ǻȐȇȐȘȒȆȑ, ȋȄ 

ȄȏȀȉțȊȎȔȇȎ ȓȆȌ ȀȌȓȈȉȀȓǻȒȓȀȒǽ ȓȆȑ [111]. ǥȏȈȏȊǼȎȌ, ȒȄ ȒȏǻȌȈȄȑ ȏȄȐȈȏȓȝȒȄȈȑ 

ȏȄȐȈȂȐǻȕȄȓȀȈ ȎȐȎȀȐȌȆȓȈȉǽ ȒȏȎȌȃȔȊȀȐȇȐǾȓȈȃȀ ȒȖȄȓȈȅțȋȄȌȆ ȋȄ ȓȆ ȌțȒȎ [112].  

ǯ FMF ȒȔȌȎȃȄȜȄȓȀȈ ȒȓȎ ǼȌȀ ȓȐǾȓȎ ȏȄȐǾȏȎȔ ȓȘȌ ȀȒȇȄȌȝȌ Ȁȏț 

ȏȊȄȔȐȈȓȈȉț ǻȊȂȎȑ, ȒȔȌǽȇȘȑ ȀȋȕȎȓȄȐțȏȊȄȔȐȎ ȉȀȈ ȋȄ ȃȈȀȍȈȕȈȒȓȈȉȎȜȑ 

ȖȀȐȀȉȓǽȐȄȑ ǽ ȄȓȄȐțȏȊȄȔȐȆ ȄȋȏȜȐȄȓȆ ȄȍȈȃȐȘȋȀȓȈȉǽ ȒȔȊȊȎȂǽ ȋȄ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉǽ ȀȔȓȎǠȀȒȆ [70]. ǲȄ ȀȉțȋȆ ȋȈȉȐțȓȄȐȆ ȒȔȖȌțȓȆȓȀ ȏȀȐȀȓȆȐȄǾȓȀȈ 

ȄȐȔȒȈȏȄȊȀȓȎȄȈȃǼȑ ȄȍǻȌȇȆȋȀ ȋȄ ȒȔȖȌțȓȄȐȆ ȄȌȓțȏȈȒȆ ȓȈȑ ȄȂȂȜȑ ȄȏȈȕǻȌȄȈȄȑ ȓȘȌ 

ȉǻȓȘ ǻȉȐȘȌ [113]. ǲȏǻȌȈȄȑ ȉȊȈȌȈȉǼȑ ȄȉȃȆȊȝȒȄȈȑ ȓȆȑ ȌțȒȎȔ ȄǾȌȀȈ Ȇ 

ȏȄȐȈȉȀȐȃǾȓȈȃȀ [114] ȉȀȈ Ȇ ȎȍȄǾȀ ȎȐȖǾȓȈȃȀ [115]. ǚȖȄȈ ȓǼȊȎȑ ȏȄȐȈȂȐȀȕȄǾ Ȇ 

ȒȔȌȜȏȀȐȍȆ ȏȀȐȀȓȄȈȌțȋȄȌȆȑ ȄȋȏȜȐȄȓȆȑ ȋȔȀȊȂǾȀȑ [116], ȏȎȔ ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ 

Ȁȏț ȋȔȀȊȂǾȀ ȒȔȌȎȃȄȔțȋȄȌȆ ȋȄ ȃȄȉȀȓȈȉǽ ȏȔȐȄȓȈȉǽ ȉǾȌȆȒȆ, ȊȄȔȉȎȉȔȓȓǻȐȘȒȆ, 

ȀȜȍȆȒȆ ȓȘȌ ȃȄȈȉȓȝȌ ȓȆȑ ȕȊȄȂȋȎȌǽȑ ȉȀȈ ȔȏȄȐȂȀȋȋȀȒȕȀȈȐȈȌȀȈȋǾȀ ȋȄ ȒȔȌǽȇȆ 

ȃȈǻȐȉȄȈȀ 6-8 ȄȁȃȎȋǻȃȄȑ, ȉȀȈ ȏȎȐȕȜȐȀȑ Henoch-Schºnlein  ȋȄ FMF [117]. 

 ǧ ȌțȒȎȑ ȏȀȊȀȈțȓȄȐȀ ȄȏȈȏȊȄȉțȓȀȌ ȒȄ ȒȆȋȀȌȓȈȉț ȏȎȒȎȒȓț ȓȘȌ ȀȒȇȄȌȝȌ 

Ȁȏț ȃȄȔȓȄȐȎȏȀȇǽ ǡǡ ȀȋȔȊȎȄǾȃȘȒȆ, ȄȏȈȏȊȎȉǽ ȏȎȔ ȏȊǼȎȌ ȏȐȎȊȀȋȁǻȌȄȓȀȈ Ȁȏț 

ȓȆ ȖȎȐǽȂȆȒȆ ȉȎȊȖȈȉǾȌȆȑ [118-121]. ǧ ȀȋȔȊȎȄǾȃȘȒȆ ȀȏȎȓȄȊȎȜȒȄ ȒȓȎ ȏȀȐȄȊȇțȌ 

ȒȆȋȀȌȓȈȉǽ ȀȈȓǾȀ ȇȌȆȓțȓȆȓȀȑ ȒȄ ȏȊȆȇȔȒȋȎȜȑ ȋȄ ȔȗȆȊǽ ȒȔȖȌțȓȆȓȀ ȄȋȕǻȌȈȒȆȑ 

ȓȎȔ FMF [70, 118]. ǧ ȀȔȍȆȋǼȌȆ ȏȀȐȀȂȘȂǽ ȀȋȔȊȎȄȈȃȎȜȑ ǡ ȓȎȔ ȎȐȎȜ (serum 
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amyloid  A-SAA), ȎȕȄȈȊțȋȄȌȆ ȒȓȎ ȕȊȄȂȋȎȌȎȄȏȀȂȘȂȈȉț ȏȄȐȈȁǻȊȊȎȌ ȓȎȔ FMF, 

ȉȀȈ ȉȔȐǾȘȑ ȒȓȆȌ IL-1ȁ, ȏȐȎȉȀȊȄǾ ȓȆȌ ȄȌȀȏțȇȄȒȆ ȈȌȈȃǾȘȌ ȀȋȔȊȎȄȈȃȎȜȑ-Ȁ ȒȄ 

ȅȘȓȈȉǻ țȐȂȀȌȀ. ǡȔȓț ǼȖȄȈ Șȑ ȀȏȎȓǼȊȄȒȋȀ ȓȆ ȃȔȒȊȄȈȓȎȔȐȂǾȀ ȒȆȋȀȌȓȈȉȝȌ 

ȎȐȂǻȌȘȌ țȏȘȑ Ȇ ȉȀȐȃȈǻ, ȓȎ ǽȏȀȐ, Ȏ ȒȏȊǽȌȀȑ, ȓȎ ǼȌȓȄȐȎ, ȓȀ ȄȏȈȌȄȕȐǾȃȈȀ ǽ ȎȈ 

ȌȄȕȐȎǾ. ǧ ȄȌȀȏțȇȄȒȆ ȀȋȔȊȎȄȈȃȎȜȑ ȒȓȎȔȑ ȌȄȕȐȎȜȑ ȏȐȎȉȀȊȄǾ ȓȆȌ ȄȋȕǻȌȈȒȆ 

ȌȄȕȐȘȒȈȉȎȜ ȒȔȌȃȐțȋȎȔ ȏȎȔ ȎȃȆȂȄǾ, ȒȄ ȏȄȐȈȏȓȝȒȄȈȑ ȋȆ ȊǽȗȆȑ ȉȎȊȖȈȉǾȌȆȑ, ȒȄ 

ȌȄȕȐȈȉǽ ȀȌȄȏǻȐȉȄȈȀ ȒȄ ȒȆȋȀȌȓȈȉț ȏȎȒȎȒȓț ȓȘȌ ȀȒȇȄȌȝȌ ȋȄȓǻ ȓȆȌ ȓǼȓȀȐȓȆ 

ȃȄȉȀȄȓǾȀ ȓȆȑ ȅȘǽȑ [70].  

ǲȆȋȀȌȓȈȉț ȏȎȒȎȒȓț ȓȘȌ ȀȒȇȄȌȝȌ, ȏȎȔ ȒȄ ȎȐȈȒȋǼȌȄȑ ȏȄȐȈȏȓȝȒȄȈȑ 

ȏȄȐȈȂȐǻȕȄȓȀȈ țȓȈ ȏȐȎȒȄȂȂǾȅȄȈ ȓȎ 50%, ȏȄȐȈȂȐǻȕȄȈ ȓȆȌ ȏȀȐȎȔȒǾȀ ȏȐțȃȐȎȋȘȌ 

ȒȔȋȏȓȘȋǻȓȘȌ ȊǾȂȄȑ ȝȐȄȑ ǼȘȑ ȉȀȈ ȋǾȀ ȆȋǼȐȀ ȏȐȈȌ ȓȆȌ ȄȋȕǻȌȈȒȆ ȓȆȑ ȉȐǾȒȆȑ. 

ǲȔȌǽȇȘȑ, ȏȐțȉȄȈȓȀȈ ȂȈȀ ȂȄȌȈȉǻ ȒȔȋȏȓȝȋȀȓȀ ȉțȏȘȒȆȑ ȉȀȈ ȃȔȒȇȔȋǾȀȑ ǽ 

ȄȋȕǻȌȈȒȆ ȃȔȒȀȌȄȍǾȀȑ ȒȓȆȌ ȏȄȐȈȎȖǽ ȓȆȑ ȄȏȈȉȄǾȋȄȌȆȑ ȏȐȎȒȁȎȊǽȑ. ǲȓȎȔȑ 

ȀȒȇȄȌȄǾȑ ȀȔȓȎȜȑ ȓȀ ȏȐțȃȐȎȋȀ ȒȔȋȏȓȝȋȀȓȀ ȄȋȕȀȌǾȅȎȌȓȀȈ ȒȓȀȇȄȐǻ ȉȀȈ 

ȋȏȎȐȎȜȌ ȌȀ ȏȐȎȃȈȉǻȒȎȔȌ ȓȆȌ ǼȌȀȐȍȆ ȓȆȑ ȉȐǾȒȆȑ [70]. 

ǚȌȀ ȋȈȉȐț ȏȎȒȎȒȓț, ȓǼȊȎȑ, ȓȘȌ ȀȒȇȄȌȝȌ ȄȋȕȀȌǾȅȄȈ ȓȎ ȕȀȈȌțȓȔȏȎ ǩǩ ȓȆȑ 

ȌțȒȎȔ. ǯȈ ȀȒȇȄȌȄǾȑ ȀȔȓȎǾ ȄȋȕȀȌǾȅȎȔȌ ȀȋȔȊȎȄǾȃȘȒȆ Șȑ ȏȐȝȓȆ ȉȀȈ ȋȎȌȀȃȈȉǽ 

ȄȉȃǽȊȘȒȆ, ȖȘȐǾȑ ȌȀ ǼȖȎȔȌ ȏȀȐȎȔȒȈǻȒȄȈ ȉȐǾȒȄȈȑ ȖȀȐȀȉȓȆȐȈȒȓȈȉǽ ȓȆȑ ȌțȒȎȔ 

ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȆȑ ȅȘǽȑ ȓȎȔȑ [97]. 

ǬȄ ȁǻȒȆ ȓȈȑ ȏȀȐȀȏǻȌȘ ȉȊȈȌȈȉǼȑ ȄȉȃȆȊȝȒȄȈȑ ȃȈȀȓȔȏȝȇȆȉȀȌ ȉȀȈ ȓȀ 

ȃȈȀȂȌȘȒȓȈȉǻ ȉȐȈȓǽȐȈȀ ȓȆȑ ȌțȒȎȔ [122, 123], țȏȘȑ ȏȄȐȈȂȐǻȕȎȌȓȀȈ ȒȓȎȌ ȏǾȌȀȉȀ 

2.1. 

ǥȉȊȔȓȈȉȎǾ ȏȀȐǻȂȎȌȓȄȑ ȓȘȌ ȉȐǾȒȄȘȌ, Ȅȉȓțȑ ȓȆȑ ȃȈȀȉȎȏǽȑ ȓȆȑ ȖȎȐǽȂȆȒȆȑ 

ȉȎȊȖȈȉǾȌȆȑ, ȀȏȎȓȄȊȎȜȌ Ȇ ȌȆȒȓȄǾȀ, ȎȈ ȉȊȈȋȀȓȈȉǼȑ ȀȊȊȀȂǼȑ, ȓȎ ȗȔȖȎȊȎȂȈȉț 

ȒȓȐȄȑ, Ȇ ȊǽȗȆ ȃȈȀȕțȐȘȌ ȓȐȎȕȝȌ ǽ Ȇ ǼȋȋȆȌȎȑ ȐȜȒȆ. ǲȄ ȒȏǻȌȈȄȑ ȏȄȐȈȏȓȝȒȄȈȑ ȎȈ 

ȉȐǾȒȄȈȑ ǼȖȎȔȌ ȒȔȒȖȄȓȈȒȇȄǾ ȋȄ ȏȀȐȎȔȒǾȀ ȊȎȈȋȝȍȄȘȌ [124]. 

 

2.6. ǥȐȂȀȒȓȆȐȈȀȉǻ ȄȔȐǽȋȀȓȀ 

ǯȈ ȉȐǾȒȄȈȑ ȓȎȔ FMF ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț ȋȆ ȄȈȃȈȉǽ ȀȜȍȆȒȆ ȓȘȌ 

ȏȐȘȓȄșȌȝȌ ȎȍȄǾȀȑ ȕǻȒȆȑ, ȃȆȊȀȃǽ ȓȆȑ C ȀȌȓȈȃȐȝȒȀȑ ȏȐȘȓȄǠȌȆȑ (C-reactive 
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protein -CRP) ȉȀȈ ȓȎȔ SAA, ȓȆȑ ȓȀȖȜȓȆȓȀȑ ȉȀȇǾȅȆȒȆȑ ȓȘȌ ȄȐȔȇȐȝȌ (ǳǪǥ) ȉȀȈ 

ȒȆȋȀȌȓȈȉǽ ȊȄȔȉȎȉȔȓȓǻȐȘȒȆ ȏȎȊȔȋȎȐȕȎȏȔȐȆȌȈȉȎȜ ȓȜȏȎȔ [125, 126]. 

ǡȌȓǾȇȄȓȀ, ȃȄȌ ȏȀȐȀȓȆȐȄǾȓȀȈ ȇȐȎȋȁȎȉȔȓȓǻȐȘȒȆ, ȀȜȍȆȒȆ ȓȆȑ ȕȄȐȈȓȓǾȌȆȑ ȉȀȈ 

ȄȊǻȓȓȘȒȆ ȓȘȌ ȓȈȋȝȌ ȓȆȑ ȀȊȁȎȔȋǾȌȆȑ. ǶȀȐȀȉȓȆȐȈȒȓȈȉǽ ȄǾȌȀȈ ȉȀȈ Ȇ ȏȀȐȎȔȒǾȀ 

ȎȔȃȄȓȄȐțȕȈȊȘȌ ȒȓȈȑ ȄȍȈȃȐȘȋȀȓȈȉǼȑ ȒȔȊȊȎȂǼȑ ȒȓȈȑ ȇǼȒȄȈȑ ȏȐȎȒȁȎȊǽȑ ȉȀȈ Ȇ 

ȀȏȎȔȒǾȀ ȀȏȎȋțȌȘȒȆȑ ȊȎȈȋȝȃȎȔȑ ȏȀȐǻȂȎȌȓȀ [125, 126]. ǪȀȓǻ ȓȀ 

ȋȄȒȎȃȈȀȒȓǽȋȀȓȀ ȓȘȌ ȉȐǾȒȄȘȌ ȎȈ ȓȈȋǼȑ ȓȘȌ ȏȐȘȓȄșȌȝȌ ȎȍȄǾȀȑ ȕǻȒȆȑ 

ȄȏȀȌǼȐȖȎȌȓȀȈ ȒȓȀ ȕȔȒȈȎȊȎȂȈȉǻ ȄȏǾȏȄȃȀ, ȀȌ ȉȀȈ ȒȓȎȔȑ ȀȒȇȄȌȄǾȑ ȋȄ ȖȐțȌȈȀ 

ȌțȒȎ ȏȀȐȀȋǼȌȎȔȌ ȀȔȍȆȋǼȌȄȑ [125]. 

 

2.7. ǨȄȐȀȏȄǾȀ 

 ǧ ȖȎȐǽȂȆȒȆ ȉȎȊȖȈȉǾȌȆȑ ȒȄ ȃțȒȆ 1-2 mg ȀȌǻ ȄȈȉȎȒȈȓȄȓȐǻȘȐȎ ȀȏȎȓȄȊȄǾ 

ȓȆ ȋȎȌȀȃȈȉǽ ȄȂȉȄȉȐȈȋǼȌȆ ȇȄȐȀȏȄȔȓȈȉǽ ȏȐȎȒǼȂȂȈȒȆ ȓȆȑ ȌțȒȎȔ. ǧ 

ȃȐȀȒȓȈȉțȓȆȓǻ ȓȆȑ ȏȄȐȈȂȐǻȕȆȉȄ ȀȐȖȈȉǻ ȓȎ 1972 Ȁȏț ȓȎȌ Goldfinger, Ȏ ȎȏȎǾȎȑ 

ȃȈȀȏǾȒȓȘȒȄ ȓȆȌ ȜȕȄȒȆ ȓȘȌ ȄȏȄȈȒȎȃǾȘȌ ȉȎȈȊȈȀȉȎȜ ǻȊȂȎȔȑ ȋȄȓǻ ȓȆ ȖȎȐǽȂȆȒȆ 

ȉȎȊȖȈȉǾȌȆȑ ȂȈȀ ȓȆ ȇȄȐȀȏȄǾȀ ȀȐȇȐǾȓȈȃȀȑ [75]. ǯ ǾȃȈȎȑ ȖȎȐǽȂȆȒȄ ȉȎȊȖȈȉǾȌȆ ȒȄ 

ǻȊȊȎȔȑ ȓǼȒȒȄȐȈȑ ȀȒȇȄȌȄǾȑ ȋȄ ȏȀȐțȋȎȈȎ ȀȏȎȓǼȊȄȒȋȀ. ǡȉȎȊȎȜȇȆȒȀȌ ȃȈȏȊǼȑ-

ȓȔȕȊǼȑ ȋȄȊǼȓȄȑ ȓȎ 1974 ȏȎȔ ȄȏȈȁȄȁȀǾȘȒȀȌ ȓȎ ȄȜȐȆȋȀ ȓȎȔ Goldfinger  [127, 

128]. ǡȏț ȓțȓȄ ȀȏȎȃȄǾȖȇȆȉȄ ȀȏȎȓȄȊȄȒȋȀȓȈȉǽ ȒȓȆȌ ȄȊǻȓȓȘȒȆ ȓȆȑ ȒȔȖȌțȓȆȓȀȑ 

ȉȀȈ ȓȆȑ ǼȌȓȀȒȆȑ, ȀȉțȋȆ ȉȀȈ ȒȓȆȌ ȏȐțȊȆȗȆ ȓȘȌ ȉȐǾȒȄȘȌ. ǥȏȈȏȊǼȎȌ, Ȇ 

ȖȎȐǽȂȆȒǽ ȓȆȑ ȏȐȎȊȀȋȁǻȌȄȈ ȓȆȌ ȄȋȕǻȌȈȒȆ ȃȄȔȓȄȐȎȏȀȇȎȜȑ (ȀȌȓȈȃȐȀȒȓȈȉǽȑ) 

ȀȋȔȊȎȄǾȃȘȒȆȑ, Ȇ ȎȏȎǾȀ ȒȓȎ ȏȀȐȄȊȇțȌ ȀȏȎȓȄȊȎȜȒȄ ȒȔȖȌǽ ȄȏȈȏȊȎȉǽ, ȋȄ 

ȏȎȒȎȒȓǻ ȏȎȔ ȒȄ ȏȄȐȈȂȐȀȕǼȑ ǻȂȂȈȅȀȌ ȓȎ 75%, ȉȀȈ ȓȆȌ ȉȔȐȈțȓȄȐȆ ȒȖȄȓȈȅțȋȄȌȆ 

ȋȄ ȓȆ ȌțȒȎ ȀȈȓǾȀ ȇȌȆȓțȓȆȓȀȑ [120]. ǚȖȎȔȌ ȀȌȀȕȄȐȇȄǾ ȀȉțȋȆ ȏȄȐȈȏȓȝȒȄȈȑ 

ȁȄȊȓǾȘȒȆȑ ȓȆȑ ȏȐȘȓȄșȌȎȔȐǾȀȑ ȉȀȈ ȔȏȎȖȝȐȆȒȆȑ ȓȎȔ, ȎȕȄȈȊțȋȄȌȎȔ ȒȓȆȌ 

ȀȋȔȊȎȄǾȃȘȒȆ, ȌȄȕȐȘȒȈȉȎȜ ȒȔȌȃȐțȋȎȔ [121]. 

ǧ ȉȎȊȖȈȉǾȌȆ ȄǾȌȀȈ ǼȌȀ ȕȔȓȈȉț ȀȊȉȀȊȎȄȈȃǼȑ ȓȎ ȎȏȎǾȎ ȄȉȖȔȊǾȅȄȓȀȈ 

Ȁȏț ȓȎ ȕȔȓț Colchicum autumnale, ȒȔȌȎȋȎȓȀȍǾȀ Liliaceae, ȉȀȈ ȃȐȀ 

ȄȌȃȎȉȔȓȓǻȐȈȀ ȋȄȓǻ Ȁȏț ȒȜȌȃȄȒȆ ȋȄ ȓȈȑ ȔȏȎȋȎȌǻȃȄȑ ȓȆȑ ȓȎȔȋȏȎȔȊǾȌȆȑ, 

ȏȐȘȓȄǠȌȆȑ ȓȎȔ ȉȔȓȓȀȐȈȉȎȜ ȒȉȄȊȄȓȎȜ [129]. ǡȌ ȉȀȈ Ȏ ȀȉȐȈȁǽȑ ȋȆȖȀȌȈȒȋțȑ 
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ȃȐǻȒȆȑ ȃȄȌ ǼȖȄȈ ȃȈȀȊȄȔȉȀȌȇȄǾ, ȇȄȘȐȄǾȓȀȈ țȓȈ, ȃȐȝȌȓȀȑ ȒȓȎȌ 

ȉȔȓȓȀȐȎȒȉȄȊȄȓț, ȄȋȏȎȃǾȅȄȈ ȓȆȌ ȉǾȌȆȒȆ ȉȀȈ ȋȄȓȀȌǻȒȓȄȔȒȆ ȓȘȌ 

ȎȔȃȄȓȄȐȎȕǾȊȘȌ ȒȓȆȌ ȏȄȐȈȎȖǽ ȓȆȑ ȕȊȄȂȋȎȌǽȑ. ǧ ȄȉȊȄȉȓȈȉǽ ȀȏǻȌȓȆȒȆ ȓȘȌ 

ȀȒȇȄȌȝȌ ȋȄ FMF ȒȓȆ ȕȀȐȋȀȉȄȔȓȈȉǽ ȀȔȓǽ ȎȔȒǾȀ, ȒȔȂȉȐȈȌțȋȄȌȆ ȋȄ ȓȆȌ 

ǼȊȊȄȈȗȆ ȃȐǻȒȆȑ ȓȆȑ ȒȓȀ ȔȏțȊȎȈȏȀ ȒȜȌȃȐȎȋȀ ȏȄȐȈȎȃȈȉȎȜ ȏȔȐȄȓȎȜ, 

ȎȃǽȂȆȒȄ ȒȓȆ ȇȄȝȐȆȒȆ ȓȆȑ ȀȏǻȌȓȆȒȆȑ ȒȓȆȌ ȉȎȊȖȈȉǾȌȆ Șȑ ȉȐȈȓǽȐȈȎ ȓȆȑ 

ȌțȒȎȔ. ǲȄ țȓȈ ȀȕȎȐǻ ȓȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ ȒȜȌȃȐȎȋȀ, Ȇ ȉȎȊȖȈȉǾȌȆ 

ȏȀȐȎȔȒȈǻȅȄȈ ȇȄȐȀȏȄȔȓȈȉǻ ȎȕǼȊȆ ȒȓȆȌ ȏȐțȊȆȗȆ ȉȀȈ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȘȌ 

ȉȐǾȒȄȘȌ ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ [129]. 

ǚȌȀ ȏȎȒȎȒȓț ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ FMF ȏȎȔ ȀȂȂǾȅȄȈ ȓȎ 10% ȄȋȕȀȌǾȅȄȈ 

ȀȌȇȄȉȓȈȉțȓȆȓȀ ȒȓȆȌ ȉȎȊȖȈȉǾȌȆ ǽ ȄȏȈȏȊȎȉǼȑ ȏȎȔ ȉȀȇȈȒȓȎȜȌ ȓȆ ȒȔȌǼȖȈȒǽ ȓȆȑ 

ȀȂȘȂǽȑ ȀȃȜȌȀȓȆ [130]. ǣȈȀ ȓȎȔȑ ȀȒȇȄȌȄǾȑ ȀȔȓȎȜȑ ȃȄȌ ȔȏǻȐȖȄȈ ȉǻȏȎȈȀ 

ȒȔȂȉȄȉȐȈȋǼȌȆ, ȄȌȀȊȊȀȉȓȈȉǽ ȓȆȑ ȉȎȊȖȈȉǾȌȆȑ, ȀȂȘȂǽ. ǲȓȆ ȃȈȄȇȌǽ ȁȈȁȊȈȎȂȐȀȕǾȀ 

ǼȖȄȈ ȀȌȀȕȄȐȇȄǾ Ȇ ȖȎȐǽȂȆȒȆ ȀȌȓȈ-TNF ȀȂȘȂǽȑ [131], anakinra [51-54], 

ȈȌȓȄȐȕȄȐțȌȆȑ-Ȁ [132] ȉȀȈ ȇȀȊȈȃȎȋǾȃȆȑ [133] ȒȄ ȋȄȋȎȌȘȋǼȌȀ ȏȄȐȈȒȓȀȓȈȉǻ 

ȀȒȇȄȌȝȌ ȋȆ ȀȌȓȀȏȎȉȐȈȌțȋȄȌȘȌ ȒȓȆ ȇȄȐȀȏȄǾȀ ȋȄ ȉȎȊȖȈȉǾȌȆ. ǲȄ țȓȈ ȀȕȎȐǻ ȓȆȌ 

ȀȌȀȒȓȎȊǽ ȓȆȑ IL -1, Ȇ ȖȎȐǽȂȆȒȆ anakinra ȒȄ ȉȀȇȆȋȄȐȈȌǽ ȖȎȐǽȂȆȒȆ 

ȀȏȎȃȄǾȖȇȆȉȄ ȄȏȈȓȔȖǽȑ ȓțȒȎ ȒȓȆȌ ȏȐțȊȆȗȆ ȓȘȌ ȉȐǾȒȄȘȌ ȓȆȑ ȌțȒȎȔ țȒȎ ȉȀȈ 

ȒȓȆȌ ȁȄȊȓǾȘȒȆ ȓȘȌ ȄȐȂȀȒȓȆȐȈȀȉȝȌ ȓȈȋȝȌ ȓȘȌ ȏȐȘȓȄșȌȝȌ ȎȍȄǾȀȑ ȕǻȒȆȑ ȉȀȈ 

ȉȔȐǾȘȑ ȓȎȔ ȀȋȔȊȎȄȈȃȎȜȑ-Ȁ [51, 54]. ǡȔȓǽ Ȇ ȃȈȀȏǾȒȓȘȒȆ ȏȐȎȒǼȕȄȐȄ ȄȏȈȏȊǼȎȌ 

ȄȌȃȄǾȍȄȈȑ ȂȈȀ ȓȆȌ ȏȈȇȀȌǽ ȄȋȏȊȎȉǽ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ, 

ȋǼȒȘ ȓȆȑ ȏȀȐȀȂȘȂǽȑ IL -1ȁ, ȒȓȆȌ ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ ȓȆȑ ȌțȒȎȔ. 
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ǰǾȌȀȉȀȑ 3. ǪȐȈȓǽȐȈȀ ȂȈȀ ȓȆ ȃȈǻȂȌȘȒȆ ȓȎȔ FMF. 

ǬȄǾȅȎȌȀ ȉȐȈȓǽȐȈȀ 

ǳȔȏȈȉǼȑ ȉȐǾȒȄȈȑ 

1. ǰȄȐȈȓȎȌǾȓȈȃȀ 

2. ǰȊȄȔȐǾȓȈȃȀ ǽ ȏȄȐȈȉȀȐȃǾȓȈȃȀ 

3. ǬȎȌȎȀȐȇȐǾȓȈȃȀ (ȈȒȖȜȎȔ, ȂțȌȀȓȎȑ, ȏȎȃȎȉȌȆȋȈȉǽȑ) 

ǥȊǻȒȒȎȌȀ ȉȐȈȓǽȐȈȀ 

1-3 ǬȆ ȓȔȏȈȉǼȑ ȉȐǾȒȄȈȑ ȒȄ ȋǾȀ Ȁȏț ȓȈȑ ȏȀȐȀȉǻȓȘ ȇǼȒȄȈȑ 

1. ǪȎȈȊȈȀȉǽ ȖȝȐȀ 

2. ǨȝȐȀȉȀȑ 

3. ǘȐȇȐȘȒȄȈȑ 

4. ǘȓȔȏȀ ǻȊȂȆ ȉǻȓȘ ǻȉȐȘȌ 

5. ǥȔȌȎșȉǽ ȀȏǻȌȓȆȒȆ ȒȓȆȌ ȉȎȊȖȈȉǾȌȆ 

ǴȏȎȒȓȆȐȈȉȓȈȉǻ ȉȐȈȓǽȐȈȀ 

1. ǯȈȉȎȂȄȌȄȈȀȉț ȈȒȓȎȐȈȉț FMF 

2. ǥȇȌȈȉțȓȆȓȀ ȋȄ ȀȔȍȆȋǼȌȆ ȄȏǾȏȓȘȒȆ ȓȆȑ ȌțȒȎȔ 

3. ǧȊȈȉǾȀ ȋȈȉȐțȓȄȐȆ ȓȘȌ 20 ȄȓȝȌ ȉȀȓǻ ȓȆȌ ǼȌȀȐȍȆ 

4-7. ǥȉȃȆȊȝȒȄȈȑ ȓȘȌ ȉȐǾȒȄȘȌ 

4. ǲȎȁȀȐǼȑ, ȏȎȔ ȀȏȀȈȓȎȜȌ ȉȊȈȌȎȒȓȀȓȈȒȋț 

5. ǡȔȓțȋȀȓȆ ȜȕȄȒȆ 

6. ǞȕȄȒȆ ȋȄȓȀȍȜ ȓȘȌ ȉȐǾȒȄȘȌ 

7. ǵȊȄȂȋȎȌȝȃȆȑ ȀȏǻȌȓȆȒȆ ȏȎȔ ȄȉȃȆȊȝȌȄȓȀȈ ȋȄ 1 Ȁȏț ȓȀ 

ȏȀȐȀȉǻȓȘ: ȊȄȔȉȎȉȔȓȓǻȐȘȒȆ, ȀȜȍȆȒȆ ȓȆȑ ǳǪǥ, ȓȎȔ ȀȋȔȊȎȄȈȃȎȜȑ-

ǡ ǽ ȓȎȔ ȈȌȘȃȎȂțȌȎȔ 

8. ǥȏȄȈȒȎȃȈȀȉǽ ȏȐȘȓȄșȌȎȔȐǾȀ/ ȀȈȋȀȓȎȔȐǾȀ 

9. ǬȆ ȀȏȎȃȎȓȈȉǽ ȊȀȏȀȐȎȓȎȋǽ ǽ ȖȄȈȐȎȔȐȂȈȉǽ ȄȏǼȋȁȀȒȆ ȂȈȀ 

ȒȉȘȊȆȉȎȄȈȃǾȓȈȃȀ ȏȎȔ ȃȄȌ ȀȏȎȃȄǾȖȇȆȉȄ ȈȒȓȎȊȎȂȈȉǻ 

 

ǡȏȀȈȓȎȜȌȓȀȈ >1 ȋȄǾȅȎȌȀ ǽ >2 ȄȊǻȒȒȎȌȀ ǽ 1 ǼȊȀȒȒȎȌ ȉȀȈ 5 ȔȏȎȒȓȆȐȈȉȓȈȉǻ 

ȉȐȈȓǽȐȈȀ. Ǹȑ ȓȔȏȈȉǼȑ ȉȐǾȒȄȈȑ ȎȐǾȅȎȌȓȀȈ ȉȐǾȒȄȈȑ ȋȄ ȄȋȏȜȐȄȓȎ >38ȎC ȉȀȈ ȋȄ 

ȃȈǻȐȉȄȈȀ 1-3 ȆȋǼȐȄȑ.  
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2.8. ǧ ȉȀȓȀȌȎȋǽ ȓȎȔ FMF ȒȓȆ ȊȄȉǻȌȆ ȓȆȑ ǬȄȒȎȂȄǾȎȔ ȉȀȈ ȓȎȌ ǥȊȊȀȃȈȉț ȖȝȐȎ 

 ǧ ȒȔȖȌțȓȆȓȀ ȓȆȑ ȏȀȐȎȔȒǾȀȑ ȋȄȓȀȊȊǻȍȄȘȌ ȓȎȔ ȂȎȌȈȃǾȎȔ MEFV ȏȎȈȉǾȊȄȈ 

ȋȄȓȀȍȜ ȓȘȌ ȃȈȀȕțȐȘȌ ȄȇȌȎȓǽȓȘȌ ȏȎȔ ȉȀȓȎȈȉȎȜȌ ȒȓȆ ȊȄȉǻȌȆ ȓȆȑ ǬȄȒȎȂȄǾȎȔ. 

ǚȖȄȈ ȃȈȀȏȈȒȓȘȇȄǾ Ȇ ȜȏȀȐȍȆ ȋȄȓǻȊȊȀȍȆȑ ȒȓȎ 1:5 ȓȘȌ ȋȆ ǡȒȉȄȌǻȅȈ ǥȁȐȀǾȘȌ, ȓȎ 

1:7 ȓȘȌ ǡȐȋȄȌǾȘȌ, ȓȎ 1:5 ȓȘȌ ǳȎȜȐȉȘȌ ȉȀȈ ȓȎ 1:5 ȓȘȌ ǡȐǻȁȘȌ [70, 97]. ǧ 

ȒȔȖȌțȓȆȓȀ ȓȆȑ ȌțȒȎȔ ȉȔȋȀǾȌȄȓȀȈ ȋȄȓȀȍȜ ȓȘȌ ȏȊȆȇȔȒȋȝȌ ȋȄ ȉȎȈȌǽ ȉȀȓȀȂȘȂǽ 

ȏȎȔ ȃȈȀȋǼȌȎȔȌ ȒȄ ȃȈȀȕȎȐȄȓȈȉǽ ȏȄȐȈȎȖǽ. ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, Ȇ ȌțȒȎȑ ȀȏȀȌȓǻȓȀȈ 

ȒȔȖȌțȓȄȐȀ ȒȄ ȏȊȆȇȔȒȋȎȜȑ ȓȆȑ ǡȌȀȓȎȊǾȀȑ (1:395) ȒȔȂȉȐȈȓȈȉǻ ȋȄ ȓȎȔȑ ȊȎȈȏȎȜȑ 

ȏȊȆȇȔȒȋȎȜȑ ȓȎȔȐȉȈȉǽȑ ȉȀȓȀȂȘȂǽȑ (1:1000) ȉȀȈ ȒȄ ǲȄȕȀȐȀȃǾȓȄȑ ǥȁȐȀǾȎȔȑ, ȋȄ 

ȒȔȖȌțȓȆȓȀ 1:250 ǼȘȑ 1:500, ȒȔȂȉȐȈȓȈȉǻ ȋȄ ȄȁȐȀșȉȎȜȑ ȏȊȆȇȔȒȋȎȜȑ ȓȆȑ ǴȄȋǼȌȆȑ 

ǽ ȓȆȑ ǡȈȇȈȎȏǾȀȑ ȒȓȎȔȑ ȎȏȎǾȎȔȑ Ȇ ȌțȒȎȑ ȄǾȌȀȈ ȒȏǻȌȈȀ ǼȘȑ ǻȂȌȘȒȓȆ [137]. ǯȈ 

ȒȔȖȌțȓȄȐȄȑ ȋȄȓȀȊȊǻȍȄȈȑ ȄǾȌȀȈ: M694V (39.6%), V726A (13.9%), M680I (11.4%), 

E148Q (3.4%) ȉȀȈ M694I (2.9%), ȄȌȝ ǼȌȀ ȏȎȒȎȒȓț 28.8% ȓȘȌ ȀȒȇȄȌȝȌ ȕǼȐȄȈ 

ȉǻȏȎȈȀ ǻȊȊȆ ǽ ȉȀȈ ȉȀȋǾȀ ȋȄȓǻȊȊȀȍȆ [97]. 

ǲȄ ț,ȓȈ ȀȕȎȐǻ ȓȎȔȑ ȄȊȊȆȌȈȉȎȜȑ ȏȊȆȇȔȒȋȎȜȑ ȏȎȔ ȃȈȀȋǼȌȎȔȌ ȒȓȆȌ ȆȏȄȈȐȘȓȈȉǽ 

ȖȝȐȀ ȏȐțȒȕȀȓȆ ȋȄȊǼȓȆ ȒȄ 152 ȀȒȇȄȌǽȑ ȋȄ ȉȊȈȌȈȉǽ ȄȈȉțȌȀ ȒȔȋȁȀȓǽ ȋȄ FMF 

ȉȀȈ ȔȂȈȄǾȑ ȄȇȄȊȎȌȓǼȑ ȕȀȌǼȐȘȒȄ ȓȆȌ ȏȀȐȎȔȒǾȀ ȋȄȓȀȊȊǻȍȄȘȌ ȒȄ ȏȎȒȎȒȓț 84% 

ȓȘȌ ȀȒȇȄȌȝȌ, ȎȈ ȎȏȎǾȄȑ ȋȄ ȒȄȈȐǻ ȒȔȖȌțȓȆȓȀȑ ǽȓȀȌ M694V (38.1%), M680I 

(19.7%), V726A (12.2%), E148Q (10.9%) ȉȀȈ E230K (6.1%). ǩȃȈȀǾȓȄȐȀ ȒȆȋȀȌȓȈȉț 

ȄȜȐȆȋȀ ǽȓȀȌ Ȇ ȃȈȀȏǾȒȓȘȒȆ ȓȆȑ ȜȏȀȐȍȆȑ ȓȎȔ ȏȎȊȔȋȎȐȕȈȒȋȎȜ R202Q ȒȓȎȔȑ 12 

Ȁȏț ȓȎȔȑ 25 ȀȐȌȆȓȈȉȎȜȑ ȂȈȀ ȋȄǾȅȎȌȄȑ ȋȄȓȀȊȊǻȍȄȈȑ ȀȒȇȄȌȄǾȑ, ȂȄȂȎȌțȑ ȏȎȔ 

ȉȀȓǼȒȓȆȒȄ ȕȀȌȄȐǽ ȓȆȌ ȄȋȏȊȎȉǽ ȓȎȔ ȏȎȊȔȋȎȐȕȈȒȋȎȜ ȀȔȓȎȜ ȒȓȆȌ ȄȉȃǽȊȘȒȆ 

ȓȆȑ ȌțȒȎȔ. ǥȏȈȏȊǼȎȌ, ȃȈȀȏȈȒȓȝȇȆȉȄ ȈȃȈȀǾȓȄȐȀ ȖȀȋȆȊǽ ȒȔȖȌțȓȆȓȀ ȕȎȐǼȘȌ 

(0,7%) ȋȄȓȀȍȜ ȓȘȌ ȔȂȈȝȌ. ǝȒȎȌ ȀȕȎȐǻ ȓȎ ȖȐțȌȎ Ȁȏț ȓȆȌ ǼȌȀȐȍȆ ȓȘȌ 

ȒȔȋȏȓȘȋǻȓȘȌ ȓȆȑ ȌțȒȎȔ ȋǼȖȐȈ ȓȆ ȃȈǻȂȌȘȒȆ, ȃȈȀȏȈȒȓȝȇȆȉȄ ȒȆȋȀȌȓȈȉǽ 

ȉȀȇȔȒȓǼȐȆȒȆ ȓȆȑ ȓǻȍȆȑ ȓȘȌ 11,4 ȄȓȝȌ [135]. 

 ǰȀȐǻȊȊȆȊȀ, ǼȖȎȔȌ ȏȐțȒȕȀȓȀ ȃȆȋȎȒȈȄȔȓȄǾ ȄȏȈȃȆȋȈȎȊȎȂȈȉǻ ȒȓȎȈȖȄǾȀ 

ȒȖȄȓȈȅțȋȄȌȀ ȋȄ ȓȆ ȌțȒȎ ȂȈȀ ȄȊȊȆȌȈȉȎȜȑ ȏȊȆȇȔȒȋȎȜȑ ȏȎȔ ȃȈȀȋǼȌȎȔȌ ȒȓȎ ȌȆȒǾ 

ȓȆȑ ǪȜȏȐȎȔ [136] ȉȀȈ ȓȆȌ ǪȐǽȓȆ [137]. ǯȈ ȏȊȆȇȔȒȋȎǾ ȀȔȓȎǾ ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ 

Ȁȏț ȋȈȉȐǻ ȏȎȒȎȒȓǻ ȋȄȓȀȌǻȒȓȄȔȒȆȑ ȉȀȈ ȒȖȄȓȈȉǽ ȂȄȌȄȓȈȉǽ ȎȋȎȈȎȋȎȐȕǾȀ, 

ȒȔȂȉȐȈȌțȋȄȌȎȈ ȋȄ ȓȎȌ ȏȊȆȇȔȒȋț ȓȆȑ ȆȏȄȈȐȘȓȈȉǽȑ ȖȝȐȀȑ. ǲȜȋȕȘȌȀ ȋȄ ȀȔȓǼȑ 
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ȓȈȑ ȀȌȀȕȎȐǼȑ, ȎȈ ȋȄȓȀȊȊǻȍȄȈȑ ȓȎȔ ȂȎȌȈȃǾȎȔ ǬEFV ȀȏȀȌȓȝȌȓȀȈ ȒȔȖȌțȓȄȐȀ 

ȒȓȎȔȑ ȄȊȊȆȌȈȉȎȜȑ ȀȔȓȎȜȑ ȏȊȆȇȔȒȋȎȜȑ, ȋȄ ȋǾȀ ȒȔȖȌțȓȆȓȀ ȏȄȐǾȏȎȔ 1:25 ȉȀȈ 1:17 

ȀȌȓǾȒȓȎȈȖȀ.  

 

 

 

3. ǧ ȎȔȐȈȉǽ ȀȐȇȐǾȓȈȃȀ 

 

3.1. ǣȄȌȈȉǻ 

ǧ ȄȌȃȀȐȇȐȈȉǽ ȄȌȀȏțȇȄȒȆ ȉȐȔȒȓǻȊȊȘȌ ȎȔȐȈȉȎȜ ȌȀȓȐǾȎȔ 

(NaC5H3N4O3.H2O) [138] ȀȏȎȓȄȊȄǾ ȓȎȌ ȏȀȇȎȂȄȌȄȓȈȉț ȋȆȖȀȌȈȒȋț ȓȆȑ 

ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ, ȋȈȀȑ ȌțȒȎȔ ȏȎȔ ȏȐȎȒȁǻȊȊȄȈ ȓȎ 1% ȓȎȔ ȏȊȆȇȔȒȋȎȜ ȋȄ 

ȄȏȈȉȐǻȓȆȒȆ ȓȎ ǻȐȐȄȌ ȕȜȊȎ [139-141]. ǧ ȌțȒȎȑ ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ǼȌȓȎȌȆ ȉȀȈ 

ȄȏȝȃȔȌȆ ȕȊȄȂȋȎȌǽ ȓȘȌ ȀȐȇȐȝȒȄȘȌ ȋȄ ȄȏǼȉȓȀȒȆ ȒȓȎȔȑ ȏȀȐȀȉȄǾȋȄȌȎȔȑ ȈȒȓȎȜȑ 

ǻȊȊȀ ȉȀȈ ȓȎ ȃǼȐȋȀ, ȋȄ ȓȎ ȒȖȆȋȀȓȈȒȋț ȓțȕȘȌ [142]. ǧ ȏȊȄȈȎȌțȓȆȓȀ ȓȘȌ 

ȀȒȇȄȌȝȌ ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ȔȏȄȐȎȔȐȈȖȀȈȋǾȀ ȋȄ ȄȏǾȏȄȃȀ ȎȔȐȈȉȎȜ ȎȍǼȎȑ 

ȋȄȂȀȊȜȓȄȐȀ Ȁȏț 7 mg/ dl . ǡȏț ȓȆȌ ǻȊȊȆ, ȓȎ ȏȎȒȎȒȓț ȓȘȌ ȀȒȇȄȌȝȌ ȋȄ 

ȔȏȄȐȎȔȐȈȖȀȈȋǾȀ ȏȎȔ ȄȋȕȀȌǾȅȎȔȌ ȎȔȐȈȉǽ ȀȐȇȐǾȓȈȃȀ ȀȌǼȐȖȄȓȀȈ ȒȄ 10%. ǧ 

ȌțȒȎȑ ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ȕȊȄȂȋȎȌȝȃȄȈȑ ȉȐǾȒȄȈȑ ȏȎȔ ȏȀȐȄȋȁǻȊȊȎȌȓȀȈ Ȁȏț 

ǻȊȊȎȓȄ ǻȊȊȆȑ ȃȈǻȐȉȄȈȀȑ ȋȄȒȎȃȈȀȒȓǽȋȀȓȀ ȜȕȄȒȆȑ [142]. Ǹȑ ȏȐȎȃȈȀȇȄȒȈȉȎǾ 

ȏȀȐǻȂȎȌȓȄȑ ȂȈȀ ȓȆȌ ȄȋȕǻȌȈȒȆ ȓȘȌ ȉȐǾȒȄȘȌ ȓȆȑ ȌțȒȎȔ ȀȌȀȕǼȐȎȌȓȀȈ Ȏ 

ȓȐȀȔȋȀȓȈȒȋțȑ ȓȆȑ ǻȐȇȐȘȒȆȑ, Ȇ ȊǽȗȆ ȏȊȎȜȒȈȘȌ ȒȄ ȅȘȈȉǼȑ ȏȐȘȓȄǠȌȄȑ ȂȄȔȋǻȓȘȌ 

ȉȀȈ Ȇ ǼȉȇȄȒȆ ȒȓȎ ȗȜȖȎȑ [140]. ǲȄ ǼȌȀ ȋȈȉȐț ȏȎȒȎȒȓț ȓȘȌ ȀȒȇȄȌȝȌ, ȋȄȓǻ Ȁȏț 

ȏȎȊȊȀȏȊǻ ȄȏȄȈȒțȃȈȀ ȉȐǾȒȄȘȌ, Ȇ ȌțȒȎȑ ȋȄȓȀȏǾȏȓȄȈ ȒȓȆ ȖȐțȌȈȀ ȋȎȐȕǽ ȓȆȑ, Ȇ 

ȎȏȎǾȀ ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ȖȐțȌȈȀ ȃȈȀȁȐȘȓȈȉǽ ȀȐȇȐǾȓȈȃȀ ȋȄ ȒȖȆȋȀȓȈȒȋț 

ȄȌȃȀȐȇȐȈȉȝȌ ȓțȕȘȌ ȏȎȔ ȎȃȆȂȄǾ ȒȓȆȌ ȓȄȊȈȉǽ ȉȀȓȀȒȓȐȎȕǽ ȓȆȑ ǻȐȇȐȘȒȆȑ [143]. 

 

3.2. ǯȈ ȉȐȜȒȓȀȊȊȎȈ ȎȔȐȈȉȎȜ ȎȍǼȎȑ ȉȀȈ ȎȈ ȕȊȄȂȋȎȌȝȃȆȑ ȃȈȀȃȈȉȀȒǾȀ 

ǳȎ ȎȔȐȈȉț ȎȍȜ ȀȏȎȓȄȊȄǾ ȄȌȃȈǻȋȄȒȎ ȏȐȎșțȌ ȓȎȔ ȋȄȓȀȁȎȊȈȒȋȎȜ ȓȘȌ 

ȏȎȔȐȈȌȝȌ. ǧ ȀȃȄȌǾȌȆ ȉȀȈ Ȇ ȂȎȔȀȌǾȌȆ, ȀȕȎȜ ȎȍȄȈȃȘȇȎȜȌ ȒȄ ȍȀȌȇǾȌȆ ȉȀȈ 
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ȔȏȎȍȀȌȇǾȌȆ ȀȌȓǾȒȓȎȈȖȀ, ȋȄȓȀȓȐǼȏȎȌȓȀȈ Ȁȏț ȓȆȌ ȎȍȄȈȃǻȒȆ ȓȆȑ ȍȀȌȇǾȌȆȑ 

ȎȔȐȈȉț ȎȍȜ [144]. ǲȓȀ ȏȐȘȓȄȜȎȌȓȀ, ȒȄ ȀȌȓǾȇȄȒȆ ȋȄ ț,ȓȈ ȒȔȋȁȀǾȌȄȈ ȒȓȎȔȑ 

ȏȄȐȈȒȒțȓȄȐȎȔȑ ȎȐȂȀȌȈȒȋȎȜȑ, ȓȎ ȎȔȐȈȉț ȎȍȜ ȃȄ ȋȄȓȀȁȎȊǾȅȄȓȀȈ ȏȄȐȀȈȓǼȐȘ ȒȄ 

ȀȊȊȀȌȓȎǠȌȆ ȊțȂȘ ȂȎȌȈȃȈȀȉǽȑ ȒǾȂȀȒȆȑ ȓȆȑ ȎȔȐȈȉǻȒȆȑ. ǚȓȒȈ, ȓȎ ȎȔȐȈȉț ȎȍȜ 

ȀȏȎȓȄȊȄǾ ȓȎ ȓȄȊȈȉț ȉȀȈ ȊȈȂțȓȄȐȎ ȃȈȀȊȔȓț ȏȐȎșțȌ ȓȎȔ ȋȄȓȀȁȎȊȈȒȋȎȜ ȓȘȌ 

ȏȎȔȐȈȌȝȌ, ȒȄ ȀȌȓǾȇȄȒȆ ȋȄ ȓȆȌ ȀȊȊȀȌȓȎǠȌȆ ȏȎȔ ȄǾȌȀȈ ȄȔȃȈǻȊȔȓȆ [144]. 

ǲȓȎȌ ǻȌȇȐȘȏȎ, ȓȀ ȄȏǾȏȄȃȀ ȎȔȐȈȉȎȜ ȎȍǼȎȑ ȄȍȀȐȓȝȌȓȀȈ ȉȔȐǾȘȑ Ȁȏț ȓȆ 

ȌȄȕȐȈȉǽ ȀȏǼȉȉȐȈȒǽ ȓȎȔ. ǚȓȒȈ, ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȄȊǻȓȓȘȒȆȑ ȓȆȑ ȀȏǼȉȉȐȈȒȆȑ ȓȎȔ 

ȎȔȐȈȉȎȜ ȎȍǼȎȑ, ȄǾȓȄ ȊțȂȘ ȁȊǻȁȆȑ ȓȎȔ ȌȄȕȐȎȜ ȄǾȓȄ ȊțȂȘ ȕȀȐȋȀȉȄȔȓȈȉǽȑ 

ȀȌȀȒȓȎȊǽȑ ȓȆȑ ȀȏǼȉȉȐȈȒȆȑ, ǽ ȒȄ ȀȔȍȆȋǼȌȆ ȏȀȐȀȂȘȂǽ ȓȎȔ ȏȀȐȀȓȆȐȄǾȓȀȈ 

ȀȜȍȆȒȆ ȓȘȌ ȄȏȈȏǼȃȘȌ ȓȎȔ ȒȓȎȌ ȎȐț ȏȎȔ ȎȃȆȂȄǾ ȒȄ ȉȐȔȒȓȀȊȊȎȏȎǾȆȒȆ ȓȎȔ 

ȎȔȐȈȉȎȜ ȎȍǼȎȑ ȉȀȈ ȒȖȆȋȀȓȈȒȋț ȉȐȔȒȓǻȊȊȘȌ ȎȔȐȈȉȎȜ ȌȀȓȐǾȎȔ. ǯ ȒȖȆȋȀȓȈȒȋțȑ 

ȓȘȌ ȉȐȔȒȓǻȊȊȘȌ ȀȏȎȓȄȊȄǾ ȉȎȋȁȈȉț ȒȆȋȄǾȎ ȒȓȆ ȏȀȇȎȂǼȌȄȈȀ ȓȆȑ ȎȔȐȈȉǽȑ 

ȀȐȇȐǾȓȈȃȀȑ [145]. 

ǧ ȄȌȃȀȐȇȐȈȉǽ ȏȀȐȎȔȒǾȀ ȉȐȔȒȓǻȊȊȘȌ ȎȔȐȈȉȎȜ ȎȍǼȎȑ ȏȐȎȉȀȊȄǾ ȓȆȌ 

ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȕȊȄȂȋȎȌȝȃȎȔȑ ȀȏǻȌȓȆȒȆȑ ȉȀȈ ȎȃȆȂȄǾ ȒȓȆ ȖȆȋȄȈȎȓȀȍǾȀ 

ȎȔȃȄȓȄȐȎȕǾȊȘȌ ȒȓȆȌ ȏȐȎȒȁȄȁȊȆȋǼȌȆ ǻȐȇȐȘȒȆ [146, 147]. ǧ ȏȀȐȎȔȒǾȀ ȓȘȌ 

ȕȊȄȂȋȎȌȘȃȝȌ ȀȔȓȝȌ ȉȔȓȓǻȐȘȌ ȄȌȈȒȖȜȄȈ ȏȄȐȀȈȓǼȐȘ ȓȆ ȕȊȄȂȋȎȌǽ ȒȓȆȌ 

ǻȐȇȐȘȒȆ [146-148]. ǡȌ ȉȀȈ ǼȖȎȔȌ ȏȀȐȀȓȆȐȆȇȄǾ ȀȔȍȆȋǼȌȀ ȄȏǾȏȄȃȀ ȏȊȆȇȝȐȀȑ 

ȉȔȓȓȀȐȎȉȈȌȝȌ ȓțȒȎ ȒȓȎ ȀȐȇȐȈȉț ȔȂȐț țȒȎ ȉȀȈ ȓȎȌ ȎȐț ȓȘȌ ȀȒȇȄȌȝȌ ȒȄ ȉȐǾȒȆ 

ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ [149, 150], Ȇ IL -1ȁ ȇȄȘȐȄǾȓȀȈ ȒǽȋȄȐȀ Ȏ ȉȜȐȈȎȑ ǼȌȎȖȎȑ ȂȈȀ 

ȓȆȌ ǼȌȀȐȍȆ ȓȘȌ ȉȐǾȒȄȘȌ [151]. 

 

3.3. ǧ IL-1ȁ ȒȓȆȌ ȏȀȇȎȂǼȌȄȒȆ ȓȘȌ ȉȐǾȒȄȘȌ ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ 

  

 ǰȊȆȇȝȐȀ ȏȄȈȐȀȋȀȓȈȉȝȌ ȄȌȃȄǾȍȄȘȌ ǼȖȎȔȌ ȎȃȆȂǽȒȄȈ ȒȓȆ ȇȄȝȐȆȒȆ ȓȆȑ IL -

1ȁ Șȑ ȓȆȌ ȉȄȌȓȐȈȉǽ ȉȔȓȓȀȐȎȉǾȌȆ ȓȎȔ ȉȀȓȀȐȐǻȉȓȆ ȓȆȑ ȕȊȄȂȋȎȌȝȃȎȔȑ ȀȔȓǽȑ 

ȀȐȇȐǾȓȈȃȀȑ [151]. ǡȐȖȈȉǻ, ȋȄȊǼȓȄȑ ȒȄ ȋȎȌȓǼȊȀ ȏȄȈȐȀȋȀȓțȅȘȘȌ ȄǾȓȄ ȋȄ ȖȐǽȒȆ 

ȕȀȐȋȀȉȄȔȓȈȉȝȌ ȀȌȀȒȓȎȊǼȘȌ Ȇ ȋȄ ȓȆ ȖȐǽȒȆ ȏȄȈȐȀȋȀȓțȅȘȘȌ ȋȄ ȀȌȄȏǻȐȉȄȈȀ ȒȄ 

ȉȄȌȓȐȈȉǼȑ ȏȐȘȓȄǠȌȄȑ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȓȎȔ ȔȏȎȃȎȖǼȀ ȓȆȑ IL -1ȁ (MyD 88) 

ȉȀȓǼȃȄȈȍȀȌ ȓȆ ȒȔȋȋȄȓȎȖǽ ȓȆȑ ȉȔȓȓȀȐȎȉǾȌȆȑ ȀȔȓǽȑ ȒȓȆ ȖȆȋȄȈȎȓȀȍǾȀ ȉȀȈ ȓȆ 
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ȒȔȒȒȝȐȄȔȒȆ ȓȘȌ ȎȔȃȄȓȄȐțȕȈȊȘȌ ȒȓȎ ȒȆȋȄǾȎ ȓȆȑ ȕȊȄȂȋȎȌǽȑ [151-153]. 

ǰȄȐȀȈȓǼȐȘ ȏȄȈȐȀȋȀȓȈȉǻ ȃȄȃȎȋǼȌȀ ȕȀȌǼȐȘȒȀȌ ȓȆȌ ȈȉȀȌțȓȆȓȀ ȓȘȌ 

ȉȐȔȒȓǻȊȊȘȌ ȎȔȐȈȉȎȜ ȎȍǼȎȑ ȌȀ ȄȏǻȂȎȔȌ ȓȆȌ ȏȀȐȀȂȘȂǽ ȓȆȑ IL -1ȁ Ȁȏț ȉȜȓȓȀȐȀ 

ȓȆȑ ȒȄȈȐǻȑ ȓȘȌ ȋȎȌȎȏȜȐȆȌȘȌ/ȋȀȉȐȎȕǻȂȘȌ ȋǼȒȘ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ ȉȀȈ ȓȆȑ ȄȏȀȉțȊȎȔȇȆȑ ȘȐǾȋȀȌȒȆȑ ȓȆȑ ȏȐȎ-

IL-1ȁ [29]. ǰȀȐǻ ȓȆȌ ȈȉȀȌțȓȆȓȀ ȀȔȓǽ ȓȘȌ ȉȐȔȒȓǻȊȊȘȌ, ȏȐțȒȕȀȓȀ 

ȏȄȈȐȀȋȀȓȈȉǻ ȃȄȃȎȋǼȌȀ ȒȄ ȏȄȈȐȀȋȀȓțȅȘȀ ȋȄ ǼȊȊȄȈȗȆ ȉȀȒȏǻȒȆȑ-1, ȉȀȈ ȉȀȓǻ 

ȒȔȌǼȏȄȈȀ ȀȌȈȉȀȌțȓȆȓȀ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ, ǼȃȄȈȍȀȌ ȏȘȑ Ȇ 

ȕȊȄȂȋȎȌȝȃȆȑ ȃȈȄȐȂȀȒǾȀ ȓȆȑ ȎȔȐȈȉǽȑ ȀȐȇȐǾȓȈȃȀȑ, ȀȌ ȉȀȈ ȄȍȀȐȓǻȓȀȈ Ȁȏț ȓȆȌ 

IL -1ȁ, ȄǾȌȀȈ ȀȌȄȍǻȐȓȆȓȆ ȓȆȑ ȄȌȄȐȂțȓȆȓȀȑ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ 

ȉȐȔȎȏȔȐǾȌȆȑ [154]. ǡȌȓǾȇȄȓȀ, ȀȏȎȃȄǾȖȇȆȉȄ Ȇ ȒȔȋȋȄȓȎȖǽ ȓȘȌ ȏȐȘȓȄȎȊȔȓȈȉȝȌ 

ȄȌȅȜȋȘȌ ȓȘȌ ȎȔȃȄȓȄȐțȕȈȊȘȌ, ȉȀȈ ȒȔȂȉȄȉȐȈȋǼȌȀ ȓȆȑ ȏȐȘȓȄșȌǻȒȆȑ 3 ȉȀȈ ȓȆȑ 

ȄȊȀȒȓǻȒȆȑ, ȒȓȆ ȋȄȓȀȓȐȎȏǽ ȓȆȑ ȏȐȎ-IL-1ȁ ȒȓȆȌ ȄȌȄȐȂǽ ȓȆȑ ȋȎȐȕǽ [155]. 

 ǧ ȒȔȋȋȄȓȎȖǽ ȓȆȑ IL -1ȁ ȒȓȎȌ ȏȀȇȎȂȄȌȄȓȈȉț ȋȆȖȀȌȈȒȋț ȓȆȑ ȎȔȐȈȉǽȑ 

ȀȐȇȐǾȓȈȃȀȑ ȀȏȎȃȄǾȖȇȆȉȄ Ȁȏț ȓȆȌ ȄȏȈȓȔȖǽ ȖȎȐǽȂȆȒȆ ȓȘȌ ȀȌȀȒȓȎȊǼȘȌ ȓȆȑ IL -1 

ȒȄ ȀȒȇȄȌȄǾȑ ȏȎȔ ȏǻȒȖȎȔȌ Ȁȏț ȓȆ ȌțȒȎ. ǡȌ ȉȀȈ Ȇ ȖȎȐǽȂȆȒȆ ȒȓȄȐȎȄȈȃȝȌ ȉȀȈ ȋȆ 

ȀȌȓȈȕȊȄȂȋȎȌȘȃȝȌ ȕȀȐȋǻȉȘȌ ȉȀȇȝȑ ȉȀȈ ȉȎȊȖȈȉǾȌȆȑ ȂȈȀ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ 

ȓȘȌ ȉȐǾȒȄȘȌ ȓȆȑ ȌțȒȎȔ ȎȃȆȂȄǾ ȒȓȆȌ ȏȊȄȈȎȌțȓȆȓȀ ȓȘȌ ȏȄȐȈȏȓȝȒȄȘȌ ȒȄ ȜȕȄȒȆ 

ȓȘȌ ȒȔȋȏȓȘȋǻȓȘȌ [142], ȔȏǻȐȖȎȔȌ ȄȌȓȎȜȓȎȈȑ ȏȄȐȈȏȓȝȒȄȈȑ ȀȒȇȄȌȝȌ ȋȄ ȎȔȐȈȉǽ 

ȀȐȇȐǾȓȈȃȀ ȀȌȇȄȉȓȈȉǽ ȒȓȆȌ Șȑ ǻȌȘ ȀȂȘȂǽ ǽ ȀȒȇȄȌȄǾȑ ȒȓȎȔȑ ȎȏȎǾȎȔȑ 

ȀȌȓȄȌȃȄǾȉȌȔȓȀȈ Ȇ ȖȎȐǽȂȆȒȆ ȀȌǻȊȎȂȘȌ ȒȉȄȔȀȒȋǻȓȘȌ [156]. ǲȄ ȀȒȇȄȌȄǾȑ ȓȆȑ 

ȉȀȓȆȂȎȐǾȀȑ ȀȔȓǽȑ ȖȎȐȆȂǽȇȆȉȄ ȋȄ ȄȏȈȓȔȖǾȀ anakinra ȂȈȀ ȓȆȌ ȄȏǾȓȄȔȍȆ ȜȕȄȒȆȑ 

ȓȆȑ ȌțȒȎȔ [45-47]. ǳȀ ȄȔȐǽȋȀȓȀ ȀȔȓǻ ȄȏȀȌȀȊǽȕȇȆȉȀȌ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄȓǻ ȓȆ 

ȖȎȐǽȂȆȒȆ rilonacept  [64]. ǥȏȈȏȊǼȎȌ, Ȇ ȖȎȐǽȂȆȒȆ canakinumab ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ 

ȖȐțȌȈȀ ȋȎȐȕǽ ȓȆȑ ȌțȒȎȔ ȖȀȐȀȉȓȆȐȈȅțȋȄȌȆ Ȁȏț ȒȔȖȌǼȑ ȉȐǾȒȄȈȑ ȎȃǽȂȆȒȄ țȖȈ 

ȋțȌȎ ȒȓȆȌ ȔȏȎȖȝȐȆȒȆ ȓȆȑ ȎȍȄǾȀȑ ȕȊȄȂȋȎȌǽȑ ȀȊȊǻ ȉȀȈ ȒȓȆȌ ȏȐțȊȆȗȆ ȓȆȑ 

ȄȋȕǻȌȈȒȆȑ ȌǼȘȌ ȉȐǾȒȄȘȌ [67-69]. 
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4. ǯ ȋȆȖȀȌȈȒȋțȑ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ 

 

4.1. ǣȄȌȈȉǻ 

ǧ ȀȔȓȎȕȀȂǾȀ ȀȐȖȈȉǻ ȏȄȐȈȂȐǻȕȆȉȄ Șȑ ǼȌȀȑ ȋȆȖȀȌȈȒȋțȑ ȀȔȓȎ-

ȀȏȎȈȉȎȃțȋȆȒȆȑ ȉȔȓȓȀȐȈȉȝȌ ȒȔȒȓȀȓȈȉȝȌ, ȒȓȎȖȄȜȎȌȓȀȑ ȒȓȆ ȃȈȀȓǽȐȆȒȆ ȓȆȑ 

ȉȔȓȓȀȐȈȉǽȑ ȎȋȎȈțȒȓȀȒȆȑ [157]. ǧ ȀȔȓȎȕȀȂǾȀ Ȕȏț ȕȔȒȈȎȊȎȂȈȉǼȑ ȒȔȌȇǽȉȄȑ 

ȃȈȀȓȆȐȄǾȓȀȈ ȒȄ ǼȌȀ ȒȔȌȄȖǼȑ, ȁȀȒȈȉț ȐȔȇȋț ȄȌȄȐȂȎȏȎǾȆȒȆȑ (ȁȀȒȈȉǽ ȀȔȓȎȕȀȂǾȀ) 

ȉȀȈ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ ȏȄȐȀȈȓǼȐȘ ȒȄ ȏȄȐȈȏȓȝȒȄȈȑ ȉȔȓȓȀȐȈȉȎȜ ȉȈȌȃȜȌȎȔ, ȋȄ ȒȉȎȏț 

ȓȆȌ ȄȏȈȁǾȘȒȆ ȓȎȔ ȉȔȓȓǻȐȎȔ, ȃȐȝȌȓȀȑ Șȑ ǼȌȀ ȀȌȓȈȀȏȎȏȓȘȓȈȉț ȋȎȌȎȏǻȓȈ [158]. 

ǚȓȒȈ, Ȇ ȄȌȄȐȂȎȏȎǾȆȒǽ ȓȆȑ ȏȀȐȀȓȆȐȄǾȓȀȈ ȒȄ ȏȄȐȈȏȓȝȒȄȈȑ ȄȌȄȐȂȄȈȀȉǽȑ ǼȌȃȄȈȀȑ, 

ȋȄ ȒȉȎȏț ȓȆȌ ȀȌȀȉȜȉȊȘȒȆ ȉȀȈ ȏȀȐȎȖǽ ȓȘȌ ȀȏȀȐȀǾȓȆȓȘȌ ȄȌȄȐȂȄȈȀȉȝȌ ȉȀȈ 

ȃȎȋȈȉȝȌ ȒȔȒȓȀȓȈȉȝȌ ȂȈȀ ȓȆȌ ȉȔȓȓȀȐȈȉǽ ȄȏȈȁǾȘȒȆ, ȒȄ ȒȔȌȇǽȉȄȑ ǼȊȊȄȈȗȆȑ 

ȀȔȍȆȓȈȉȝȌ ȏȀȐȀȂțȌȓȘȌ, ǽ ȏȐȎȉȄȈȋǼȌȎȔ ȌȀ ȀȏȎȃȎȋȆȇȎȜȌ ȉȀȓȄȒȓȐȀȋȋǼȌȀ 

ȎȐȂȀȌȜȊȊȈȀ ǽ ȋȀȉȐȎȋțȐȈȀ [157, 159, 160]. ǯ ȋȆȖȀȌȈȒȋțȑ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ 

ȒȔȋȋȄȓǼȖȄȈ ȄȏǾȒȆȑ ȒȓȆȌ ȀȏȎȈȉȎȃțȋȆȒȆ ȉȔȓȓȀȐȎȏȊȀȒȋȀȓȈȉȝȌ, ȏȐȘȓȄșȌȈȉȝȌ 

ȒȔȒȒȘȋȀȓȘȋǻȓȘȌ, Ȇ ȒȔȒȒȝȐȄȔȒȆ ȓȘȌ ȎȏȎǾȘȌ ȒȔȋȁǻȊȊȄȈ ȒȓȆȌ ȏȀȇȎȂǼȌȄȒȆ 

ȓȘȌ ȌțȒȘȌ Alzheimer , Parkinson ȉȀȈ Huntington  [161]. ǲȓȆȌ ȏȄȐǾȏȓȘȒȆ ȏȎȔ 

Ȇ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ ȃȄȌ ȋȏȎȐǼȒȄȈ ȌȀ ȄȏȈȓȄȊǼȒȄȈ ȓȎ ȐțȊȎ ȓȆȑ ȒȓȆ ȃȈȀȓǽȐȆȒȆ ȓȆȑ 

ȎȋȎȈțȒȓȀȒȆȑ, ȓȎ ȉȜȓȓȀȐȎ ȎȃȆȂȄǾȓȀȈ ȒȄ ȋȆ ȀȏȎȏȓȘȓȈȉț ȇǻȌȀȓȎ, Ȏ ȎȏȎǾȎȑ ǼȖȄȈ 

ȖȀȐȀȉȓȆȐȈȒȓȄǾ Șȑ ȀȔȓȎȕȀȂȈȉțȑ ȇǻȌȀȓȎȑ [158].  

ǪȀȓǻ ȓȆ ȃȈȀȃȈȉȀȒǾȀ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ, ȓȎ ȉȜȓȓȀȐȎ ȏȄȐȈȉȊȄǾȄȈ 

ȎȐȂȀȌȜȊȊȈȀ ǽ ȓȋǽȋȀ ȓȎȔ ȉȔȓȓȀȐȎȏȊǻȒȋȀȓȎȑ ȄȌȓțȑ ȒȖȆȋȀȓȈȒȋȝȌ ȏȎȔ 

ȏȄȐȈȁǻȊȊȎȌȓȀȈ Ȁȏț ȃȈȏȊǽ ȋȄȋȁȐǻȌȆ ȉȀȈ ȉȀȊȎȜȌȓȀȈ ȀȔȓȎȕȀȂȎȒȝȋȀȓȀ. 

ǡȉȎȊȎȔȇȄǾ ȒȔȌǼȌȘȒȆ ȓȆȑ ȄȍȘȓȄȐȈȉǽȑ ȋȄȋȁȐǻȌȆȑ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ ȋȄ 

ȀȔȓǽ ȄȌțȑ ȊȔȒȎȒȝȋȀȓȎȑ, ȄȌȝ Ȇ ȄȒȘȓȄȐȈȉǽ ȋȄȋȁȐǻȌȆ ȉȀȈ ȓȎ ȏȄȐȈȄȖțȋȄȌȎ 

ȎȃȆȂȄǾȓȀȈ ȒȄ ȀȏȎȈȉȎȃțȋȆȒȆ ȋǼȒȘ ȓȘȌ ȊȔȒȎȒȘȋȈȉȝȌ ȄȌȅȜȋȘȌ [160]. 
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4.2. ǧ ȀȔȓȎȕȀȂǾȀ ȒȄ ȋȎȐȈȀȉț ȄȏǾȏȄȃȎ 

 ǧ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȃȈȀȉȐǾȌȄȓȀȈ ȒȄ ȓȐǾȀ 

ȋǼȐȆ: ȓȆȌ ǼȌȀȐȍȆ, ȓȎ ȒȖȆȋȀȓȈȒȋț ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ ȉȀȈ ȓȆ ȒȔȌǼȌȘȒȆ ȋȄ 

ȓȀ ȊȔȒȎȒȝȋȀȓȀ ȉȀȈ ȀȏȎȈȉȎȃțȋȆȒȆ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ. ǬǾȀ ȒȄȈȐǻ Ȁȏț 

ȃȈȀȕȎȐȄȓȈȉǼȑ ȏȐȘȓȄǠȌȄȑ, ȎȈ ȎȏȎǾȄȑ ȎȌȎȋǻȅȎȌȓȀȈ ȋȄ ȓȀ ȀȐȖȈȉǻ Atg  [162], 

ȒȔȋȋȄȓǼȖȎȔȌ ȒȓȆ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ. 

 

4.2.1. ǚȌȀȐȍȆ 

 ǧ ȀȔȓȎȕȀȂǾȀ ȁȐǾȒȉȄȓȀȈ ȉǻȓȘ Ȁȏț ȒȔȌȄȖǽ ȉȀȈ ȀȔȒȓȆȐǽ ȐȜȇȋȈȒȆ. ǲȄ 

ȒȔȌȇǽȉȄȑ ȄȌȄȐȂȄȈȀȉǽȑ ȏȄȐǾȒȒȄȈȀȑ ȏȀȐȀȓȆȐȄǾȓȀȈ ȀȌȀȒȓȎȊǽ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ, 

ȄȌȝ ȀȌȓǾȇȄȓȀ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ ȒȄ ȒȔȌȇǽȉȄȑ ȄȌȄȐȂȄȈȀȉǽȑ ȒȓǼȐȆȒȆȑ [163]. 

ǪȄȌȓȐȈȉțȑ ȐȔȇȋȈȒȓǽȑ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ ȀȔȓǽȑ ȄǾȌȀȈ ȋǾȀ ȏȐȘȓȄșȌȈȉǽ ȉȈȌǻȒȆ 

ȒȄȐǾȌȆȑ/ȇȐȄȎȌǾȌȆȑ, Ȇ ȎȏȎǾȀ ȀȏȎȓȄȊȄǾ ȓȎ ȒȓțȖȎ ȓȆȑ ȐȀȏȀȋȔȉǾȌȆȑ ȉȀȈ 

ȎȌȎȋǻȒȓȆȉȄ mTOR Ȁȏț ȓȀ ȀȐȖȈȉǻ mammalian target of rapamycin [164]. ǯ 

mTOR ȃǼȖȄȓȀȈ ȒǽȋȀȓȀ Ȁȏț ȏȎȈȉǾȊȀ ȋȄȓȀȁȎȊȈȉǻ ȄȌȃȎȉȔȓȓǻȐȈȀ ȋȎȌȎȏǻȓȈȀ ȏȎȔ 

ȒȖȄȓǾȅȎȌȓȀȈ ȋȄ ȓȆȌ ȄȌȄȐȂȄȈȀȉǽ ȉȀȓǻȒȓȀȒȆ ǽ ȓȆȌ ȏȀȐȎȔȒǾȀ ȀȔȍȆȓȈȉȝȌ 

ȏȀȐȀȂțȌȓȘȌ [165] ȉȀȈ ȋȄ ȓȆ ȒȄȈȐǻ ȓȎȔ ȀȌȀȒȓǼȊȊȄȈ ȒȄ ȒȔȌȇǽȉȄȑ ȄȌȄȐȂȄȈȀȉǽȑ 

ȄȏǻȐȉȄȈȀȑ ȋǾȀ ǻȊȊȆ ȉȈȌǻȒȆ, ȓȆȌ Atg 1. ǡȌȓǾȇȄȓȀ, ȒȄ ȏȄȐȈțȃȎȔȑ ȄȌȄȐȂȄȈȀȉǽȑ 

ȒȓǼȐȆȒȆȑ Ȇ ȀȌȀȒȓȎȊǽ ȓȎȔ mTOR ȏȐȎȉȀȊȄǾ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȋȄ 

ȕȘȒȕȎȐȔȊǾȘȒȆ ȓȆȑ Atg 1, ȏȎȔ ȎȃȆȂȄǾ ȒȓȆȌ ȄȏȀȂȘȂǽ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ [166]. ǧ 

ȄȏȀȉțȊȎȔȇȆ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ Atg13 ȉȀȈ Atg 17 ȏȐȎȉȀȊȄǾ ȓȆ ȒȔȒȒȝȐȄȔȒȆ ȉȀȈ 

ǻȊȊȘȌ Atg  ȏȐȘȓȄșȌȝȌ ȉȀȈ ȓȆȌ ǼȌȀȐȍȆ ȓȎȔ ȕȀȈȌȎȋǼȌȎȔ [167, 168]. 

 

4.2.2 ǲȖȆȋȀȓȈȒȋțȑ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ 

ǯ ȒȖȆȋȀȓȈȒȋțȑ ȓȆȑ ȋȄȋȁȐǻȌȆȑ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ ȂǾȌȄȓȀȈ Ȁȏț 

ȏȐȎȚȏǻȐȖȎȔȒȄȑ ȋȄȋȁȐǻȌȄȑ, ȋȄ ȋǾȀ ȃȈȀȃȈȉȀȒǾȀ ȏȎȔ ȀȏȀȈȓȄǾ ȓȆ ȒȔȋȋȄȓȎȖǽ 

ȃȈȀȕțȐȘȌ Atg  ȏȐȘȓȄșȌȝȌ [163].  

ǣȈȀ ȓȎȌ ȀȐȖȈȉț ȒȖȆȋȀȓȈȒȋț ȓȎȔ ȏȔȐǽȌȀ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ ȀȏȀȈȓȄǾȓȀȈ Ȏ 

ȒȖȆȋȀȓȈȒȋțȑ ȓȎȔ ȒȔȋȏȊǼȂȋȀȓȎȑ ȓȆȑ ȉȊǻȒȆȑ ǩǩǩ ȕȘȒȕȀȓȈȃȔȊȈȌȎȒȔȓȎȊ-3 
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ȉȈȌǻȒȆȑ (phosphatidylinositol 3 -kinase-PI3K), ȓȎ ȎȏȎǾȎ ȀȏȀȐȓǾȅȄȓȀȈ Ȁȏț ȓȈȑ 

ȏȐȘȓȄǠȌȄȑ Vps34, Beclin-1 (Atg6) ȉȀȈ Atg14 ȉȀȈ Ȇ ȄȏȀȉțȊȎȔȇȆ ȏȀȐȀȂȘȂǽ 

ȕȘȒȕȀȓȈȃȔȊȈȌȎȒȔȓȎȊ-3 ȕȘȒȕȎȐȈȉȎȜ ǻȊȀȓȎȑ [169].  

ǤȜȎ ȏȐȘȓȄǠȌȄȑ, Ȇ Atg12 ȉȀȈ Ȇ Atg 8/ LC3, ȒȄ ȒȔȌǻȐȓȆȒȆ ȋȄ ȓȈȑ 

ȀȌȓǾȒȓȎȈȖȄȑ ȏȐȘȓȄșȌȈȉǼȑ ȒȔȅȔȂǾȄȑ ȒȔȌȓȄȊȎȜȌ ȒȓȆ ȒȔȌǼȖȈȒȆ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ 

ȒȖȆȋȀȓȈȒȋȎȜ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ. ǧ Atg12 ȒȔȌȄȌȝȌȄȓȀȈ ȋȄ ȓȆȌ Atg5 ȒȄ 

ȋǾȀ ȀȌȓǾȃȐȀȒȆ ȏȎȔ ȉȀȓȀȊȜȄȓȀȈ Ȁȏț ȓȈȑ Atg7 ȉȀȈ Atg 10 [170]. ǳȎ ȒȜȋȏȊȄȂȋȀ 

Atg 12ðAtg5 ȀȌȓȈȃȐǻ ȒȓȆ ȒȔȌǼȖȄȈȀ ȋȄ ȓȆȌ Atg 16L, Ȇ ȎȏȎǾȀ ȋȄ ȓȆ ȒȄȈȐǻ ȓȆȑ 

ȏȎȊȔȋȄȐǾȅȄȓȀȈ ȂȈȀ ȓȎ ȒȖȆȋȀȓȈȒȋț ȓȎȔ ȒȔȋȏȊǼȂȋȀȓȎȑ Atg 16L [171]. 

ǳȀȔȓțȖȐȎȌȀ Ȇ ȏȐȘȓȄǠȌȆ Atg4 ȃȈȀȒȏǻ ȓȆȌ Atg 8/ LC3 ȃȆȋȈȎȔȐȂȝȌȓȀȑ 

ȓȎ ȉȔȓȓȀȐȎȏȊȀȒȋȀȓȈȉǽ ȏȐȘȓȄǠȌȆ LC3-I. ǡȔȓǽ ȒȓȆ ȒȔȌǼȖȄȈȀ ȒȔȌȃǼȄȓȀȈ ȋȄ ȓȎ 

ȊȈȏǾȃȈȎ ȕȘȒȕȀȓȈȃȔȊȄȇȀȌȎȊȀȋǾȌȆ (PE) ȋȄ ȓȆ ȁȎǽȇȄȈȀ ȓȘȌ ȏȐȘȓȄșȌȝȌ Atg 7 ȉȀȈ 

Atg 3. ǧ ȋȎȐȕǽ ȀȔȓǽ ȓȆȑ ȏȐȘȓȄǠȌȆȑ LC3 ȎȌȎȋǻȅȄȓȀȈ LC3-II  ȉȀȈ ȒȔȌȃǼȄȓȀȈ ȋȄ 

ȓȈȑ ȃȜȎ ȋȄȋȁȐǻȌȄȑ ȓȎȔ ȀȐȖȈȉȎȜ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ. ǲȓȆ ȒȔȌǼȖȄȈȀ 

ȀȏȎȁǻȊȊȄȓȀȈ Ȁȏț ȓȆȌ ȄȍȘȓȄȐȈȉǽ ȋȄȋȁȐǻȌȆ ȉȀȓǻ ȓȆ ȒȔȌǼȌȘȒȆ ȋȄ ȓȎ ȊȔȒțȒȘȋȀ 

[172]. 

4.2.3.   ǲȔȌǼȌȘȒȆ ȋȄ ȊȔȒȎȒȝȋȀȓȀ ȉȀȈ ȀȏȎȈȉȎȃțȋȆȒȆ 

 ǪȀȓǻ ȓȆ ȃȈȀȃȈȉȀȒǾȀ ȓȆȑ ȒȔȌǼȌȘȒȆȑ ȋȄ ȓȎ ȊȔȒțȒȘȋȀ, ȒȔȌȄȌȝȌȄȓȀȈ Ȇ 

ȄȍȘȓȄȐȈȉǽ ȋȄȋȁȐǻȌȆ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ ȋȄ ȀȔȓǽ ȓȎȔ ȊȔȒȎȒȝȋȀȓȎȑ ȒȄ ǼȌȀ 

ȒȖȆȋȀȓȈȒȋț ȏȎȔ ȉȀȊȄǾȓȀȈ ȀȔȓȎȊȔȒțȒȘȋȀ. ǣȈȀ ȓȆ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ ȄǾȌȀȈ 

ȀȏȀȐȀǾȓȆȓȆ Ȇ ȒȔȋȋȄȓȎȖǽ ȓȆȑ ȏȐȘȓȄǠȌȆȑ ȓȆȑ ȊȔȒȎȒȘȋȈȀȉǽȑ ȋȄȋȁȐǻȌȆȑ 

LAMP -2 [173]. 

 ǬȄȓǻ ȓȎ ȒȖȆȋȀȓȈȒȋț ȓȎȔ ȀȔȓȎȊȔȒȎȒȝȋȀȓȎȑ ȀȉȎȊȎȔȇȄǾ Ȇ ȀȏȎȃțȋȆȒȆ 

ȓȆȑ ȄȒȘȓȄȐȈȉǽȑ ȋȄȋȁȐǻȌȆȑ ȉȀȈ ȓȎȔ ȏȄȐȈȄȖȎȋǼȌȎȔ ȓȎȔ ȀȔȓȎȊȔȒȎȒȝȋȀȓȎȑ. ǧ 

ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ ȄȍȀȐȓǻȓȀȈ Ȁȏț ȊȔȒȎȒȘȋȈȉǼȑ ȏȐȘȓȄǻȒȄȑ. ǲȓȆ ȒȔȌǼȖȄȈȀ, ȎȈ 

ȋȈȉȐȎȋȎȐȈȀȉǼȑ ȄȌȝȒȄȈȑ ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ, ȉȀȈ ȈȃȈȀǾȓȄȐȀ ȓȀ ȀȋȈȌȎȍǼȀ, 

ȋȄȓȀȕǼȐȎȌȓȀȈ ȒȓȎ ȉȔȓȓȀȐțȏȊȀȒȋȀ [163]. 
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4.3. ǰȀȐȀȉȎȊȎȜȇȆȒȆ ȓȆȑ ȀȔȓȎȕȀȂȈȉǽȑ ȃȐȀȒȓȆȐȈțȓȆȓȀȑ. 

 ǧ ȏȀȐȀȉȎȊȎȜȇȆȒȆ ȓȆȑ ȀȔȓȎȕȀȂȈȉǽȑ ȃȐȀȒȓȆȐȈțȓȆȓȀȑ ȂǾȌȄȓȀȈ ȋȄ ȓȎȌ 

ǼȊȄȂȖȎ ȓȆȑ ȏȀȐȎȔȒǾȀȑ ȒȖȆȋȀȓȈȒȋȝȌ ȃȈȏȊǽȑ ȋȄȋȁȐǻȌȆȑ ȋȄ ȆȊȄȉȓȐȎȌȈȉț 

ȋȈȉȐȎȒȉțȏȈȎ ȉȀȈ ȓȎȌ ǼȊȄȂȖȎ ȓȆȑ ȋȄȓȀȓȐȎȏǽȑ ȓȆȑ ȉȔȓȓȀȐȎȏȊȀȒȋȀȓȈȉǽȑ ȋȎȐȕǽȑ 

ȓȆȑ ȏȐȘȓȄǠȌȆȑ LC3 (LC3-I) ȒȓȆȌ ȀȔȓȎȕȀȂȈȉǽ ȓȆȑ ȋȎȐȕǽ LC3-ǩǩ ȋȄ 

ȀȌȎȒȎȕȇȎȐȈȒȋț Ȇ ȀȌȎȒȎȀȏȎȓȜȏȘȒȆ ȉȀȓǻ Western blot . ǲȓȆȌ ȏȄȐǾȏȓȘȒȆ ȓȎȔ 

ȀȌȎȒȎȕȇȎȐȈȒȋȎȜ, ȄȊǼȂȖȄȓȀȈ Ȇ ȋȄȓȀȓȐȎȏǽ ȓȆȑ ȃȈǻȖȔȓȆȑ ȉȔȓȓȀȐȎȏȊȀȒȋȀȓȈȉǽȑ 

ȖȐȝȒȆȑ ȓȎȔ LC3 ȒȓȆ ȒȓȈȉȓǽ ȀȔȓȎȕȀȂȎȒȘȋȀȓȈȉǽ ȉȀȓǻ ȓȆȌ ȄȏȀȂȘȂǽ ȓȆȑ 

ȀȔȓȎȕȀȂǾȀȑ. ǪȀȓǻ ȓȆȌ ȀȌȎȒȎȀȏȎȓȜȏȘȒȆ, Ȇ ȄȏȀȂȘȂǽ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ 

ȄȊǼȂȖȄȓȀȈ Ȇ ȋȄȓȀȓȐȎȏǽ ȓȆȑ ȋȏǻȌȓȀȑ ȓȆȑ LC3-ǩ ȒȓȆȌ ȀȌȓǾȒȓȎȈȖȆ LC3-ǩǩ [174]. 

 

4.4. ǧ ȀȔȓȎȕȀȂǾȀ ȒȓȆ ȐȜȇȋȈȒȆ ȓȆȑ ȋȆ ȄȈȃȈȉǽȑ ȀȌȎȒǾȀȑ. 

 ǧ ȀȔȓȎȕȀȂǾȀ ȃȈȀȃȐȀȋȀȓǾȅȄȈ ȒȆȋȀȌȓȈȉț ȐțȊȎ ȒȓȆ ȐȜȇȋȈȒȆ ȓȆȑ ȋȆ 

ȄȈȃȈȉǽȑ ȀȌȎȒǾȀȑ ȋȄ ȏȎȊȊȀȏȊȎȜȑ ȓȐțȏȎȔȑ. 

4.4.1. ǧ ȀȔȓȎȕȀȂǾȀ ȒȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȏȀȇȎȂțȌȘȌ. 

 ǧ ȀȔȓȎȕȀȂǾȀ ȒȔȋȋȄȓǼȖȄȈ ȒȓȆ ȉǻȇȀȐȒȆ ȓțȒȎ ȄȌȃȎȉȔȓȓǻȐȈȘȌ țȒȎ ȉȀȈ 

ȄȍȘȉȔȓȓǻȐȈȘȌ ȋȈȉȐȎȁǾȘȌ țȏȘȑ ȉȀȈ ȈȝȌ ȉȀȈ ȏȀȐȀȒǾȓȘȌ. ǧ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ 

ǼȖȄȈ ȖȀȐȀȉȓȆȐȈȒȓȄǾ ȉȀȈ Șȑ ȍȄȌȎȕȀȂǾȀ, ȏȐȎȉȄȈȋǼȌȎȔ ȌȀ ȃȈȀȖȘȐȈȒȓȄǾ Ȁȏț ȓȆȌ 

ȉȊȀȒȈȉǽ ȀȔȓȎȕȀȂǾȀ ȏȎȔ ȏȐȎȚȏȎȇǼȓȄȈ ȓȆȌ ȏǼȗȆ ȓȎȔ ǾȃȈȎȔ [175]. 

ǰȄȈȐȀȋȀȓȈȉǻ ȋȎȌȓǼȊȀ ȀȏǼȃȄȈȍȀȌ ȓȆ ȖȐǽȒȆ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȓȆȑ 

ȀȔȓȎȕȀȂǾȀȑ ȂȈȀ ȓȆȌ ȏȀȂǾȃȄȔȒȆ ȓȘȌ ȋȈȉȐȎȁǾȘȌ ȄȌȓțȑ ȀȔȓȎȕȀȂȎȒȘȋǻȓȘȌ ȉȀȈ 

ȓȆ ȇȀȌǻȓȘȒǽ ȓȎȔȑ ȋȄȓǻ Ȁȏț ȒȜȌȓȆȍȆ ȋȄ ȊȔȒȎȒȝȋȀȓȀ [175]. ǚȖȄȈ ȀȏȎȃȄȈȖȇȄǾ 

țȓȈ Ȇ ȄȏȀȂȘȂǽ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȄǾȓȄ ȋǼȒȘ ȓȆȑ ȀȌȀȒȓȎȊǽȑ ȓȎȔ mTOR ȋȄ ȓȆ 

ȖȐǽȒȆ ȐȀȏȀȋȔȉǾȌȆȑ, ȄǾȓȄ ȋȄȓǻ Ȁȏț ȄȌȄȐȂȄȈȀȉǽ ȒȓǼȐȆȒȆ ȀȌȀȒȓǼȊȊȄȈ ȓȆȌ 

ȈȉȀȌțȓȆȓȀ ȄȏȈȁǾȘȒȆȑ ȓȎȔ ȋȔȉȎȁȀȉȓǽȐȈȎ ȓȆȑ ȕȔȋȀȓǾȘȒȆȑ (Mycobacterium 

tuberculosis) ȄȌȓțȑ ȓȘȌ ȋȀȉȐȎȕǻȂȘȌ. ǥȏȈȏȊǼȎȌ, ǼȖȄȈ ȏȐȎȓȀȇȄǾ țȓȈ ȒȓȆȌ 

ȀȌȓȈȋȔȉȎȁȀȉȓȆȐȈȀȉǽ ȃȐǻȒȆ ȓȆȑ ȈȌȓȄȐȕȄȐțȌȆȑ-Ȃ ȒȔȋȋȄȓǼȖȄȈ Ȇ ȈȉȀȌțȓȆȓȀ ȓȆȑ 

ȉȔȓȓȀȐȎȉǾȌȆȑ ȂȈȀ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ [176-178]. ǰȄȐȀȈȓǼȐȘ 

ȋȄȊǼȓȄȑ ȀȏǼȃȄȈȍȀȌ ȏȘȑ ȋǼȒȘ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȏȀȂȈȃȄȜȎȌȓȀȈ ȄȌȃȎȉȔȓȓǻȐȈȀ 
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ȋȈȉȐțȁȈȀ (ȒȓȄȊǼȖȆ ȒȈȂȉǼȊȀȑ) ȓȀ ȎȏȎǾȀ ȃȈȀȕȄȜȂȎȔȌ ȓȘȌ ȕȀȂȎȒȘȋǻȓȘȌ [179] ǽ 

ȄȍȘȉȔȓȓǻȐȈȀ ȋȈȉȐțȁȈȀ (ȒȓȐȄȏȓțȉȎȉȉȎȈ ȓȜȏȎȔ ǡ) ȓȀ ȎȏȎǾȀ ȄȈȒȁǻȊȊȎȔȌ ȒȓȎ 

ȉȔȓȓȀȐțȏȊȀȒȋȀ [180]. ǪȀȓǻ ȀȌȓǾȒȓȎȈȖȎ ȓȐțȏȎ ǼȖȄȈ ȃȈȀȏȈȒȓȘȇȄǾ Ȇ ȖȐǽȒȆ ȓȎȔ 

ȋȆȖȀȌȈȒȋȎȜ ȀȔȓȎȜ ȒȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȏȊǽȇȎȔȑ ȋȈȉȐȎȁǾȘȌ, țȏȘȑ ȓȆȑ 

ȊȈȒȓǼȐȈȀȑ, ȓȆȑ ȊȄȂȄȘȌǼȊȊȀȑ, ȓȘȌ ȐȈȉȄȓȒȈȝȌ ǽ ȓȆȑ ȒȀȊȋȎȌǼȊȀȑ, ȀȊȊǻ ȉȀȈ ȓȎȔ 

ȏȀȐȀȒǾȓȎȔ Toxoplasma gondi  [181]. ǲȄ țȓȈ ȀȕȎȐǻ ȓȀ ȏȐȘȓțȅȘȀ, ȏȐțȒȕȀȓȀ 

ȀȌȀȕǼȐȇȆȉȄ Ȇ ȄȏȀȂȘȂǽ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ 

ȋțȊȔȌȒȆȑ ȓȎȔ ȋȔȄȊȎȜ ȓȘȌ ȎȒȓȝȌ Ȁȏț ȒȓǼȊȄȖȎȑ ȊȄșȒȋǻȌȈȀȑ [182]. ǳȀ ȋȈȉȐțȁȈȀ, 

Ȁȏț ȓȆȌ ǻȊȊȆ ȋȄȐȈǻ, ǼȖȎȔȌ ȀȌȀȏȓȜȍȄȈ ȋȄȇțȃȎȔȑ ǻȋȔȌȀȑ ȀȏǼȌȀȌȓȈ ȒȓȆȌ 

ȀȔȓȎȕȀȂǾȀ, ȏȐȎȉȄȈȋǼȌȎȔ ȌȀ ȄȏȈȁȈȝȒȎȔȌ. ǚȓȒȈ, ǼȖȄȈ ȏȄȐȈȂȐȀȕȄǾ țȓȈ 

ȉȀȓȀȒȓǼȊȊȎȔȌ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ, țȏȘȑ ȏȄȐȈȂȐǻȕȄȓȀȈ ȂȈȀ ȓȆ 

ȒȈȂȉǼȊȀ, ȀȌȀȒȓǼȊȊȎȔȌ ȓȆȌ ȘȐǾȋȀȌȒȆ ȓȎȔ ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ, țȏȘȑ ǼȖȄȈ 

ȏȄȐȈȂȐȀȕȄǾ ȂȈȀ ȒȓȄȊǼȖȆ ȊȈȒȓǼȐȈȀȑ ȉȀȈ ȊȄȂȄȘȌǼȊȊȀȑ, ȄȋȏȎȃǾȅȎȔȌ ȓȆ ȒȜȌȓȆȍȆ 

ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ-ȊȔȒȎȒȝȋȀȓȎȑ, țȏȘȑ ȀȌȀȕǼȐȄȓȀȈ ȂȈȀ ȓȎ ȋȔȉȎȁȀȉȓǽȐȈȎ ȓȆȑ 

ȕȔȋȀȓǾȘȒȆȑ, ȃȈȀȕȄȜȂȎȔȌ ȓȆȑ ȒȜȊȊȆȗȆȑ, țȏȘȑ ȏȄȐȈȂȐǻȕȄȓȀȈ ȂȈȀ ȓȆ ȒȈȂȉǼȊȊȀ, 

ǽ ȖȐȆȒȈȋȎȏȎȈȎȜȌ ȓȎȌ ȀȔȓȎȕȀȂȈȉț ȋȆȖȀȌȈȒȋț ȓȎȔ ȍȄȌȈȒȓǽ ȏȐȎȉȄȈȋǼȌȎȔ ȌȀ 

ȄȍȀȒȕȀȊǾȒȎȔȌ ȓȀ ȀȏȀȐȀǾȓȆȓȀ ȇȐȄȏȓȈȉǻ ȒȔȒȓȀȓȈȉǻ, țȏȘȑ ȀȌȀȕǼȐȄȓȀȈ ȂȈȀ ȓȀ 

ȖȊȀȋǾȃȈȀ ȉȀȈ ȓȎ ȏȐȘȓțȅȘȎ Toxoplasma gondi  [181].  

ǥȉȓțȑ ȓȘȌ ȋȈȉȐȎȁǾȘȌ ȉȀȈ ȓȘȌ ȏȀȐȀȒǾȓȘȌ, ȓȎ ȉȜȓȓȀȐȎ ȖȐȆȒȈȋȎȏȎȈȄǾ ȓȆȌ 

ȀȔȓȎȕȀȂǾȀ ȂȈȀ ȓȆ ȀȌȓȈȋȄȓȝȏȈȒȆ ȃȈȀȕțȐȘȌ ȈȎȂȄȌȝȌ ȊȎȈȋȝȍȄȘȌ. ǚȖȄȈ 

ȃȈȀȏȈȒȓȘȇȄǾ ȏȘȑ ȉȀȓǻ ȓȆ ȊȎǾȋȘȍȆ ȋȄ Ȉț ȓȎȔ ȀȏȊȎȜ ǼȐȏȆȓȀ ȓȜȏȎȔ ǩ (ǧSV-1) 

ȉȀȈ ȓȎȌ ȏȎȊȊȀȏȊȀȒȈȀȒȋț ȓȎȔ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ Ȏ ȋȆȖȀȌȈȒȋțȑ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ, 

ȋǼȒȘ ȓȆȑ ȄȌȄȐȂȎȏȎȈȎȜȋȄȌȆȑ Ȁȏț ȓȎ ȃȈȏȊǽȑ ǼȊȈȉȀȑ RNA  ȏȐȘȓȄșȌȈȉǽ ȉȈȌǻȒȆ 

(dsRNA activated protein kinase -PKR), ȏȐȎȉȄȈȋǼȌȎȔ ȌȀ ȎȃȆȂȆȇȎȜȌ ȓȀ 

ȌȄȎȒȖȆȋȀȓȈȒȋǼȌȀ ȈȈȉǻ ȒȘȋǻȓȈȀ ȒȄ ȊȜȒȆ [183]. 

 

4.4.2. ǧ ȒȔȋȋȄȓȎȖǽ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȒȓȆȌ ȀȌȀȂȌȝȐȈȒȆ ȓȘȌ ȏȀȇȎȂțȌȘȌ 

 ǧ ȀȔȓȎȕȀȂǾȀ, Ȅȉȓțȑ ȓȆȑ ǻȋȄȒȆȑ ȉȀȓȀȒȓȐȎȕǽȑ ȓȘȌ ȏȀȇȎȂțȌȘȌ, 

ȒȔȋȋȄȓǼȖȄȈ ȋǼȒȘ ȓȆȑ ȒȔȌȄȐȂȀȒǾȀȑ ȋȄ ȓȎȔȑ ȔȏȎȃȎȖȄǾȑ PRR ȒȓȆȌ ȀȌȀȂȌȝȐȈȒǽ 

ȓȎȔȑ. ǬǼȒȘ ȓȎȔ ȀȔȓȎȕȀȂȈȉț ȋȆȖȀȌȈȒȋȎȜ ȏȀȐǻȂȘȂȀ ȓȘȌ ȄȌȃȈǻȋȄȒȘȌ ȒȓȀȃǾȘȌ 
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ȏȎȊȊȀȏȊȀȒȈȀȒȋȎȜ ȓȘȌ ȈȝȌ ȋȄȓȀȕǼȐȎȌȓȀȈ ȉȀȈ ȄȌȄȐȂȎȏȎȈȎȜȌ ȓȎȔȑ 

ȄȌȃȎȉȔȓȓǻȐȈȎȔȑ Toll -like  ȔȏȎȃȎȖȄǾȑ (TLRs), ȒȔȂȉȄȉȐȈȋǼȌȀ ȓȎȔȑ TLR 7 ȉȀȈ 9. 

ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, ȄȌȃȈǻȋȄȒȀ ȏȀȐǻȂȘȂȀ ȓȎȔ ȏȎȊȊȀȏȊȀȒȈȀȒȋȎȜ ȓȎȔ ȈȎȜ ȓȆȑ 

ȉȔȒȓȎȄȈȃȎȜȑ ȒȓȎȋȀȓǾȓȈȃȀȑ (VSV) ȋȄȓȀȕǼȐȎȌȓȀȈ ȒȄ ȄȌȃȎȒȝȋȀȓȀ ȓȘȌ 

ȏȊȀȒȋȀȓȎȉȔȓȓȀȐȎȄȈȃȝȌ ȃȄȌȃȐȈȓȈȉȝȌ ȉȔȓȓǻȐȘȌ, țȏȎȔ ȀȌȀȂȌȘȐǾȅȄȓȀȈ ȓȎ ȈȈȉț 

ȋȎȌțȉȊȘȌȎ Rǭǡ Ȁȏț ȓȎȌ TLR 7, ȋȄ ȀȏȎȓǼȊȄȒȋȀ ȓȆȌ ȏȀȐȀȂȘȂǽ ȀȌȓȈșȈȉȝȌ 

ȈȌȓȄȐȕȄȐȎȌȝȌ [184]. ǥȉȓțȑ ȓȆȑ ȀȌȀȂȌȝȐȈȒȆȑ ȋǼȒȘ ȓȘȌ TLRs, Ȇ ȀȔȓȎȕȀȂǾȀ 

ȒȔȋȋȄȓǼȖȄȈ ȒȓȆȌ ȄȏȄȍȄȐȂȀȒǾȀ ȉȀȈ ȓȆȌ ȀȌȓȈȂȎȌȎȏȀȐȎȔȒǾȀȒȆ ȓȘȌ ȓȋȆȋǻȓȘȌ 

ȓȘȌ ȏȀȇȎȂțȌȘȌ ȋǼȒȘ ȓȎȔ MHC  II, ȄȌȄȐȂȎȏȎȈȝȌȓȀȑ ȋȄ ȓȎȌ ȓȐțȏȎ ȀȔȓț ȓȆ 

ȃȐǻȒȆ ȓȘȌ CD4 T ȊȄȋȕȎȉȔȓȓǻȐȘȌ [185]. 

4.4.3. ǧ ȀȌȓȈȕȊȄȂȋȎȌȝȃȆȑ ȃȐǻȒȆ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ. ǳȎ ȋȎȌȓǼȊȎ ȓȆȑ ȌțȒȎȔ ȓȎȔ Crohn. 

 ǲȆȋȀȌȓȈȉǼȑ ȄȐȄȔȌȆȓȈȉǼȑ ȏȐȎȒȏǻȇȄȈȄȑ ȊȀȋȁǻȌȎȔȌ ȖȝȐȀ ȓȀ ȓȄȊȄȔȓȀǾȀ 

ȖȐțȌȈȀ ȏȐȎȑ ȓȆȌ ȉȀȓȄȜȇȔȌȒȆ ȓȆȑ ȄȏȈȒǽȋȀȌȒȆȑ ȓȎȔ ȐțȊȎȔ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ 

ȒȓȆȌ ȀȌǻȒȖȄȒȆ ȓȆȑ ȕȊȄȂȋȎȌǽȑ, ȋȄ ȁǻȒȆ ȓȎ ȋȎȌȓǼȊȎ ȓȆȑ ȌțȒȎȔ ȓȎȔ Crohn. 

 ǧ ȌțȒȎȑ ȓȎȔ Crohn ȉȀȈ ȄȊȉȝȃȆȑ ȉȎȊǾȓȈȃȀ ȀȏȎȓȄȊȎȜȌ ȓȎȔȑ ȔȏȎȓȜȏȎȔȑ 

ȓȘȌ ȕȊȄȂȋȎȌȘȃȝȌ ȌțȒȘȌ ȓȎȔ ȄȌȓǼȐȎȔ. ǧ ȌțȒȎȑ ȓȎȔ Crohn ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ 

Ȁȏț ȋȆ ȒȔȌȄȖǽ, ȃȈȀȓȎȈȖȘȋȀȓȈȉǽ ȕȊȄȂȋȎȌǽ ȓȎȔ ȂȀȒȓȐȄȌȓȄȐȈȉȎȜ ȒȘȊǽȌȀ. ǧ 

ȃȔȒȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȀȌȎȒȎȊȎȂȈȉȎȜ ȋȆȖȀȌȈȒȋȎȜ ȓȎȏȈȉǻ, ȒȓȎȌ ȀȔȊț ȓȎȔ ȄȌȓǼȐȎȔ. 

ǳȎ ȀȌȎȒȎȊȎȂȈȉț ȒȜȒȓȆȋȀ ȓȎȔ ȄȌȓǼȐȎȔ ȈȒȎȐȐȎȏȄǾ ȋȄȓȀȍȜ ȓȆȑ ȀȌȓȈȋȄȓȝȏȈȒȆȑ 

ȏȀȇȎȂțȌȘȌ ȉȀȈ ȓȆȌ ȀȌǻȏȓȔȍȆ ȀȌȎȒȎȊȎȂȈȉǽȑ ȀȌȎȖǽȑ ȀȏǼȌȀȌȓȈ ȒȓȀ ȋȈȉȐțȁȈȀ 

ȓȆȑ ȕȔȒȈȎȊȎȂȈȉǽȑ ȄȌȓȄȐȈȉǽȑ ȖȊȘȐǾȃȀȑ ȉȀȈ ȒȓȀ ȀȌȓȈȂțȌȀ ȓȘȌ ȓȐȎȕȝȌ. ǧ ȀȌȎȖǽ 

ȀȔȓǽ ȃȈȀȓȀȐǻȒȒȄȓȀȈ ȒȓȆ ȌțȒȎ ȓȎȔ Crohn, țȏȘȑ ȏȐȎȓȄǾȌȄȓȀȈ Ȁȏț ȏȄȈȐȀȋȀȓȈȉǻ 

ȋȎȌȓǼȊȀ, ȒȓȀ ȎȏȎǾȀ Ȇ ȉȊȈȌȈȉǽ ȄȈȉțȌȀ ȓȘȌ ȏȄȈȐȀȋȀȓțȅȘȘȌ ȁȄȊȓȈȝȌȄȓȀȈ țȓȀȌ 

ȀȔȓǻ ȃȈȀȁȈȎȜȌ ȒȄ ȒȓȄǾȐȎ ȏȄȐȈȁǻȊȊȎȌ [186]. ǳȎ 2001 ȄȌȓȎȏǾȒȇȆȉȄ ȀȐȖȈȉǻ Ȇ 

ȏȀȐȎȔȒǾȀ ȏȎȊȔȋȎȐȕȈȒȋȝȌ ȒȓȎ ȂȎȌǾȃȈȎ NOD2 (CARD15), ȏȎȔ ȉȘȃȈȉȎȏȎȈȄǾ 

ȓȘȌ NLR ȔȏȎȃȎȖǼȀ NOD 2, ȉȀȓȀȓǻȒȒȎȌȓȀȑ ȓȆ ȌțȒȎ ȒȓȀ ȀȔȓȎȕȊȄȂȋȎȌȝȃȆ 

ȒȜȌȃȐȎȋȀ [187-188]. ǯ ȔȏȎȃȎȖǼȀȑ ȀȔȓțȑ ȒȔȋȋȄȓǼȖȄȈ ȒȓȆȌ ȀȌȀȂȌȝȐȈȒȆ 

ȋȎȐȈȀȉȝȌ ȏȐȎȓȜȏȘȌ ȓȆȑ ȄȏȈȕǻȌȄȈȀȑ ȓȘȌ ȋȈȉȐȎȁǾȘȌ ȉȀȈ ȓȆȌ ȄȏȀȂȘȂǽ ȓȆȑ 

ȕȊȄȂȋȎȌȝȃȎȔȑ ȀȏțȉȐȈȒȆȑ, ȋǼȒȘ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ ȋȄȓȀȂȐȀȕȈȉȎȜ 

ȏȀȐǻȂȎȌȓȀ NFȉB [189]. ǧ ȏȀȐȎȔȒǾȀ ȋȄȓȀȊȊȀȂȋǼȌȆȑ ȏȐȘȓȄǠȌȆȑ ȇȄȘȐȄǾȓȀȈ ȏȘȑ 
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ȃȈȀȓȀȐǻȒȒȄȈ ȓȎ ȕȔȒȈȎȊȎȂȈȉț ȐțȊȎ ȓȎȔ ǭǯD2 [189]. ǰȄȐȀȈȓǼȐȘ ȄȐȄȔȌȆȓȈȉǼȑ 

ȏȐȎȒȏǻȇȄȈȄȑ ȒȔȒȖǼȓȈȒȀȌ ȂȎȌǾȃȈȀ ȏȎȔ ȉȘȃȈȉȎȏȎȈȎȜȌ ȏȐȘȓȄǠȌȄȑ ȎȈ ȎȏȎǾȄȑ 

ȄȋȏȊǼȉȎȌȓȀȈ ȒȓȎ ȋȎȌȎȏǻȓȈ ȓȆȑ IL -23, țȏȘȑ ȓȎ ȂȎȌǾȃȈȎ ȓȎȔ ȔȏȎȃȎȖǼȀ ȓȆȑ IL -23 

(IL-23 receptor - IL-23R), ȓȎ ȂȎȌǾȃȈȎ IL12B ȉȀȈ ȓȎ ȂȎȌǾȃȈȎ ȏȎȔ ȉȘȃȈȉȎȏȎȈȄǾ ȓȎ 

ȋȄȓȀȂȐȀȕȈȉț ȏȀȐǻȂȎȌȓȀ STAT3 ȓțȒȎ ȋȄ ȓȆȌ ȄȉȃǽȊȘȒȆ ȓȆȑ ȌțȒȎȔ ȓȎȔ Crohn 

țȒȎ ȉȀȈ ȓȆȑ ȄȊȉȝȃȎȔȑ ȉȎȊǾȓȈȃȀȑ [186]. 

 ǳȎ 2007 ȃȆȋȎȒȈȄȜȓȆȉȄ ȋȄ ȋȈȉȐǽ ȖȐȎȌȈȉǽ ȃȈȀȕȎȐǻ Ȁȏț ȃȜȎ ȀȌȄȍǻȐȓȆȓȄȑ 

ȎȋǻȃȄȑ, Ȇ ȒȔȒȖǼȓȈȒȆ ȓȆȑ ȏȀȐȎȔȒǾȀȑ ȓȎȔ ȋȎȌȎ-ȌȎȔȉȊȄȎȓȈȃȈȉȎȜ ȏȎȊȔȋȎȐȕȈȒȋȎȜ 

(single-nucleotide polymorphism ) T300A ȒȓȎ ȒȖȄȓȈȅțȋȄȌȎ ȋȄ ȓȆȌ ȀȔȓȎȕȀȂǾȀ 

ȂȎȌǾȃȈȎ ATG16L1, ȓȎ ȎȏȎǾȎ ȉȘȃȈȉȎȏȎȈȄǾ ȓȆȌ ȀȌȓǾȒȓȎȈȖȆ ȏȐȘȓȄǠȌȆ. ǛȓȀȌ Ȇ 

ȏȐȝȓȆ ȏȄȐȈȂȐȀȕǽ ȓȆȑ ȄȋȏȊȎȉǽȑ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȒȓȆȌ 

ȏȀȇȎȕȔȒȈȎȊȎȂǾȀ ȕȊȄȂȋȎȌȝȃȎȔȑ ȒȔȌȃȐțȋȎȔ [190, 191]. 

 ǲȓȆȌ ȏȐȎȒȏǻȇȄȈȀ ȌȀ ȄȍȀȉȐȈȁȘȇȄǾ Ȏ ȋȆȖȀȌȈȒȋțȑ ȋǼȒȘ ȓȎȔ ȎȏȎǾȎȔ Ȇ 

ȋȄȓǻȊȊȀȍȆ ȒȓȎ ATG16L1 ȏȐȎȉȀȊȄǾ ȓȆ ȕȊȄȂȋȎȌȝȃȆ ȀȌȓǾȃȐȀȒȆ ȏȎȔ 

ȖȀȐȀȉȓȆȐǾȅȄȈ ȓȆ ȌțȒȎ, ȃȈȀȏȈȒȓȝȇȆȉȄ țȓȈ Ȇ ȋȄȓȀȊȊȀȂȋǼȌȆ ȏȐȘȓȄǠȌȆ ATG16L1 

ȃȄȌ ȄȏȈȓȐǼȏȄȈ ȓȆȌ ȎȋȀȊǽ ȒȜȊȊȆȗȆ ȋȈȉȐȎȁǾȘȌ ȒȀȊȋȎȌǼȊȊȀȑ ȒȓȀ 

ȀȔȓȎȕȀȂȎȒȝȋȀȓȀ ȄȌȃȎȇȆȊȈȀȉȝȌ ȉȔȓȓǻȐȘȌ. ǡȔȓț ǼȖȄȈ Șȑ ȀȏȎȓǼȊȄȒȋȀ ȓȆȌ 

ȏȀȐȄȋȏțȃȈȒȆ ȓȆȑ ȋȈȉȐȎȁȈȀȉǽȑ ȉǻȇȀȐȒȆȑ, ȏȎȔ ǾȒȘȑ ȒȔȋȁǻȊȊȄȈ ȒȓȆȌ ȀȌǻȏȓȔȍȆ 

ȕȊȄȂȋȎȌǽȑ [191, 192]. ǥȏȈȏȊǼȎȌ, ȋǾȀ ǻȊȊȆ ȋȄȊǼȓȆ ȕȀȌǼȐȘȒȄ ȓȎ ȐțȊȎ ȓȆȑ 

ȏȐȘȓȄǠȌȆȑ ATG16L1 ȒȓȆȌ ȏȐȘȓȄȎȊȔȓȈȉǽ ȘȐǾȋȀȌȒȆ ȓȆȑ IL -1ȁ. ǲȔȂȉȄȉȐȈȋǼȌȀ, 

ȃȈȀȏȈȒȓȝȇȆȉȄ ȀȔȍȆȋǼȌȆ ȏȀȐȀȂȘȂǽ IL -1ȁ Ȁȏț ȋȀȉȐȎȕǻȂȀ ȏȎȌȓȈȉȎȜ ȋȄ 

ǼȊȊȄȈȗȆ ATG16L1 ȋȄȓǻ Ȁȏț ȃȈǼȂȄȐȒȆ ȋȄ ȊȈȏȎȏȎȊȔȒȀȉȖȀȐǾȓȆ (LPS). ǧ 

ȀȔȍȆȋǼȌȆ ȀȔȓǽ ȏȀȐȀȂȘȂǽ ȒȔȌȃǼȇȆȉȄ ȋȄ ȓȆȌ ȀȔȍȆȋǼȌȆ ȄȌȄȐȂțȓȆȓȀ ȓȆȑ 

ȉȀȒȏȀȒȆȑ-1, ȒȔȌȃǼȎȌȓȀȑ ȋȄ ȓȎȌ ȓȐțȏȎ ȀȔȓț ȓȆȌ ȀȔȓȎȕȀȂǾȀ ȋȄ ȓȎ 

ȕȊȄȂȋȎȌțȒȘȋȀ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ [193].  

 ǥȏȈȏȊǼȎȌ, ȏȄȐȈȂȐǻȕȆȉȄ Ȇ ȀȔȍȆȋǼȌȆ ȏȀȐȀȂȘȂǽ ȓȘȌ 

ȕȊȄȂȋȎȌȎȄȏȀȂȘȂȈȉȝȌ ȖȆȋȄȈȎȉȈȌȝȌ ȊȄȏȓǾȌȆȑ ȉȀȈ ȀȃȈȏȎȌȄȉȓǾȌȆȑ Ȁȏț 

ȄȏȈȇȆȊȈȀȉǻ Paneth ȉȜȓȓȀȐȀ ȓȎȔ ȄȌȓȄȐȈȉȎȜ ȁȊȄȌȌȎȂțȌȎȔ ȏȎȔ ȕǼȐȎȔȌ ȓȆ 

ȋȄȓȀȊȊȀȂȋǼȌȆ ȏȐȘȓȄǠȌȆ ATG16L1, ȄȌȝ ȏȀȇȎȊȎȂȈȉǽ ǽȓȀȌ ȉȀȈ Ȇ 

ȄȍȘȉȔȓȓǻȐȘȒȆ ȓȆȑ ȊȔȒȎȅȜȋȆȑ ȉȀȈ ǻȊȊȘȌ ȀȌȓȈȋȈȉȐȎȁȈȀȉȝȌ ȏȄȏȓȈȃǾȘȌ Ȁȏț ȓȀ 

ȉȜȓȓȀȐȀ ȀȔȓǻ [194]. 
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  ǰȐțȒȕȀȓȀ, ȃȈȀȏȈȒȓȝȇȆȉȄ Ȇ ȜȏȀȐȍȆ ȒȔȒȖǼȓȈȒȆȑ ȋȄȓȀȍȜ ȓȎȔ NOD 2 

ȔȏȎȃȎȖǼȀ ȉȀȈ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ, ȏȐȎȒȕǼȐȎȌȓȀȑ ȓȆ ȃȔȌȀȓțȓȆȓȀ ȂȈȀ ȓȆȌ 

ȄȌȎȏȎǾȆȒȆ ȓȘȌ ȏȈȇȀȌȝȌ ȏȀȇȎȂȄȌȄȓȈȉȝȌ ȋȆȖȀȌȈȒȋȝȌ ȓȆȑ ȌțȒȎȔ ȓȎȔ Crohn ȒȄ 

ǼȌȀ ȋȎȌȓǼȊȎ. ǰȄȐȈȂȐǻȕȆȉȄ, ȀȐȖȈȉǻ, țȓȈ Ȇ ȃȈǼȂȄȐȒȆ ȓțȒȎ ȓȎȔ NOD1 țȒȎ ȉȀȈ 

ȓȎȔ NOD2 Ȁȏț ȓȋǽȋȀȓȀ ȓȎȔ ȋȈȉȐȎȁȈȀȉȎȜ ȓȎȈȖȝȋȀȓȎȑ ȎȃȆȂȄǾ ȒȓȆ 

ȒȔȂȉǼȌȓȐȘȒȆ ȓȆȑ ȏȐȘȓȄǠȌȆȑ ATG16L1 ȒȓȆȌ ȏȄȐȈȎȖǽ ȉȀȈ ȓȎ ȒȖȆȋȀȓȈȒȋț 

ȀȔȓȎȕȀȂȎȒȝȋȀȓȎȑ ȏȎȔ ȏȄȐȈȁǻȊȊȄȈ ȓȀ ȋȈȉȐțȁȈȀ [195]. ǲȓȆ ȒȔȌǼȖȄȈȀ 

ȃȈȀȏȈȒȓȝȇȆȉȄ ȒȄ ȃȄȌȃȐȈȓȈȉǻ ȉȜȓȓȀȐȀ țȓȈ Ȇ ȃȈǼȂȄȐȒȆ ȓȎȔ NOD2 ȄȌȈȒȖȜȄȈ ȓȆȌ 

ȄȏȄȍȄȐȂȀȒǾȀ ȉȀȈ ȀȌȓȈȂȎȌȎȏȀȐȎȔȒǾȀȒȆ ȋǼȒȘ ȓȎȔ MCH  II  ȓȘȌ ȏȐȎșțȌȓȘȌ ȓȘȌ 

ȋȈȉȐȎȁǾȘȌ ȏȎȔ ȔȏǼȒȓȆȒȀȌ ȕȀȂȎȉȔȓȓǻȐȘȒȆ ȋǼȒȘ ȓȎȔ ȀȔȓȎȕȀȂȈȉȎȜ 

ȋȆȖȀȌȈȒȋȎȜ. ǤȈȀȓȀȐȀȖǽ ȒȓȆȌ ȏȀȐȀȏǻȌȘ ȃȈȀȃȈȉȀȒǾȀ ȏȀȐȀȓȆȐǽȇȆȉȄ ȒȓȀ 

ȃȄȌȃȐȈȓȉǻ ȉȜȓȓȀȐȀ ȀȒȇȄȌȝȌ ȏȎȔ ǼȕȄȐȀȌ ȓȈȑ ȒȔȂȉȄȉȐȈȋǼȌȄȑ ȋȄȓȀȊȊǻȍȄȈȑ [196]. 

ǳǼȊȎȑ, Ȇ ȒȔȒȖǼȓȈȒȆ ȓȎȔ NOD2 ȋȄ ȓȆȌ ȀȔȓȎȕȀȂǾȀ ȄȏȄȉȓǻȇȆȉȄ ȉȀȈ ȒȄ 

ȄȏȈȇȆȊȈȀȉǻ ȉȜȓȓȀȐȀ ȉȀȈ ȋȀȉȐȎȕǻȂȀ. ǰȀȐȀȓȆȐǽȇȆȉȄ ȀȔȍȆȋǼȌȆ ȈȉȀȌțȓȆȓȀ 

ȓȘȌ ȉȔȓȓǻȐȘȌ ȂȈȀ ȇȀȌǻȓȘȒȆ ȓȆȑ ȒȀȊȋȎȌǼȊȊȀȑ ȋȄȓǻ Ȁȏț ȃȈǼȂȄȐȒȆ ȓȎȔ NOD 2, 

ȉǻȓȈ ȏȎȔ ȃȄ ȃȈȀȏȈȒȓȝȇȆȉȄ ȒȓȀ ȉȜȓȓȀȐȀ ȏȎȔ ǼȕȄȐȀȌ ȋȄȓȀȊȊȀȂȋǼȌȎ NOD 2. 

ǡȌȓǾȇȄȓȀ, Ȇ ȏȀȐȎȔȒǾȀ ȋȄȓȀȊȊǻȍȄȘȌ ȒȓȎ ATG16L1 ȃȄȌ ȃȈȀȓȀȐǻȒȒȄȈ ȓȆ 

ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȋȎȌȎȏȀȓȈȎȜ ȓȎȔ NOD 2 [197].  

 ǥȉȓțȑ ȓȎȔ ATG16L1 Ȇ ȌțȒȎȑ ȓȎȔ Crohn ǼȖȄȈ ȒȔȒȖȄȓȈȒȇȄǾ ȉȀȈ ȋȄ 

ȏȎȊȔȋȎȐȕȈȒȋȎȜȑ ȒȄ ǼȌȀ ȀȉțȋȆ ȂȎȌǾȃȈȎ ȏȎȔ ȒȖȄȓǾȅȄȓȀȈ ȋȄ ȓȎȌ ȀȔȓȎȕȀȂȈȉț 

ȋȆȖȀȌȈȒȋț, ȓȎ ȂȎȌǾȃȈȎ IRGM [198, 199]. ǧ ȏȐȘȓȄǠȌȆ IRGM ȒȔȋȋȄȓǼȖȄȈ ȒȓȆȌ 

ȉǻȇȀȐȒȆ ȄȌȃȎȉȔȓȓǻȐȈȘȌ ȏȀȇȎȂțȌȘȌ, țȏȘȑ ȋȔȉȎȁȀȉȓȆȐǾȘȌ, ȓȆȑ ȊȈȒȓǼȐȈȀȑ ȉȀȈ 

ȓȎȔ ȓȎȍȎȏȊǻȒȋȀȓȎȑ [178, 181].  

4.4.4. ǧ ȐȜȇȋȈȒȆ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ Ȁȏț ȀȌȎȒȎȊȎȂȈȉǻ ȒǽȋȀȓȀ. 

 ǡȂȘȌȈȒȓǼȑ ȓȘȌ TLR ȔȏȎȃȎȖǼȘȌ ȉȀȈ ȉȔȓȓȀȐȎȉǾȌȄȑ ǼȖȄȈ ȃȈȀȏȈȒȓȘȇȄǾ ȏȘȑ 

ȋȏȎȐȎȜȌ ȌȀ ȄȌȄȐȂȎȏȎȈǽȒȎȔȌ ȓȎȌ ȀȔȓȎȕȀȂȈȉț ȋȆȖȀȌȈȒȋț. ǚȖȄȈ ȁȐȄȇȄǾ țȓȈ Ȇ 

ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȘȌ TLR2, -3, -4, -7/8, ȉȀȈ -9 ȏȐȎȉȀȊȄǾ ȓȆȌ ȄȏȀȂȘȂǽ ȓȆȑ 

ȀȔȓȎȕȀȂǾȀȑ ȒȓȀ ȋȀȉȐȎȕǻȂȀ [200, 201]. ǩȃȈȀǾȓȄȐȀ ȄȌȃȈȀȕǼȐȎȔȒȀ ȏȀȐȀȓǽȐȆȒȆ 

ȀȏȎȓȄȊȄǾ Ȇ ȀȔȍȆȋǼȌȆ ȉǻȇȀȐȒȆ ȁȀȉǾȊȘȌ Calmette-Gu®rin Ȁȏț ȓȎȌ ȀȔȓȎȕȀȂȈȉț 

ȋȆȖȀȌȈȒȋț ȋȄȓǻ Ȁȏț ȃȈǼȂȄȐȒȆ ȋȄ ȀȂȘȌȈȒȓǼȑ ȓȎȔ ǳLR-7/8  [202]. ǝȏȘȑ 
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ȏȐȎȀȌȀȕǼȐȇȆȉȄ, Ȇ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȘȌ ǭǯD1 ȉȀȈ NOD2 ȄǾȌȀȈ ȄȏǾȒȆȑ ȈȉȀȌǽ ȌȀ 

ȄȌȄȐȂȎȏȎȈǽȒȄȈ ȓȆȌ ȀȔȓȎȕȀȂǾȀ [195, 196]. 

 ǰȀȐǻȊȊȆȊȀ, ǼȖȄȈ ȃȈȀȏȈȒȓȘȇȄǾ țȓȈ ȎȈ ȓȜȏȎȔ ǩǩ ȈȌȓȄȐȕȄȐțȌȄȑ ȏȐȎȉȀȊȎȜȌ 

ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ. ǲȔȂȉȄȉȐȈȋǻȌȀ, Ȇ 

ȈȌȓȄȐȕȄȐțȌȆ-Ȃ ǼȖȄȈ ȀȌȀȕȄȐȇȄǾ ȏȘȑ ȏȐȎǻȂȄȈ ȓȆȌ ȀȔȓȎȕȀȂǾȀ ȒȓȀ ȋȀȉȐȎȕǻȂȀ. 

ǥȏȈȏȊǼȎȌ, Ȇ ȀȔȓȎȕȀȂǾȀ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ Ȁȏț ȓȎȌ TNFȀ, ȂȄȂȎȌțȑ ȏȎȔ 

ȏȄȐȈȎȐǾȅȄȓȀȈ ȋțȌȎ ȒȄ ȉȜȓȓȀȐȀ ȋȄ ȖȀȋȆȊǽ ȄȌȄȐȂțȓȆȓȀ ȓȎȔ ȋȄȓȀȂȐȀȕȈȉȎȜ 

ȏȀȐǻȂȎȌȓȀ NFȉǢ [203, 204]. 

 

 

ǥȈȉțȌȀ 7. ǯ ȏȐȎȓȄȈȌțȋȄȌȎȑ ȏȀȇȎȕȔȒȈȎȊȎȂȈȉțȑ ȋȆȖȀȌȈȒȋțȑ ȓȆȑ ȌțȒȎȔ ȓȎȔ 

Crohn . 
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4.5. ǡȔȓȎȕȀȂǾȀ ȉȀȈ ȕȊȄȂȋȎȌțȒȘȋȀ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ 

ǧ ȀȔȍȆȋǼȌȆ ȏȀȐȀȂȘȂǽ IL -1ȁ Ȁȏț ȋȀȉȐȎȕǻȂȀ ȋȄ ǼȊȊȄȈȗȆ ATG16L1 

ȋȄȓǻ Ȁȏț ȃȈǼȂȄȐȒȆ ȋȄ LPS ǼȃȘȒȄ ȝȇȆȒȆ ȒȓȆȌ ȋȄȊǼȓȆ ȓȆȑ ȀȊȊȆȊȄȏǾȃȐȀȒȆȑ ȓȎȔ 

ȀȔȓȎȕȀȂȈȉȎȜ ȋȆȖȀȌȈȒȋȎȜ ȋȄ ȓȎ ȕȊȄȂȋȎȌțȒȘȋȀ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ [193]. ǧ 

ȐȔȇȋȈȒȓȈȉǽ ȃȐǻȒȆ ȓȘȌ ȒȖȄȓȈȅțȋȄȌȘȌ ȋȄ ȓȆȌ ȀȔȓȎȕȀȂǾȀ ȏȐȘȓȄșȌȝȌ LC3 ȉȀȈ 

Beclin-1 ȒȓȆ ȃȐȀȒȓȈȉțȓȆȓȀ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȃȈȀȏȈȒȓȝȇȆȉȄ ȏȐțȒȕȀȓȀ. ǧ 

ǼȊȊȄȈȗǽ ȓȎȔȑ ȏȐȎȉȀȊȄǾ ȀȔȍȆȋǼȌȆ ȄȌȄȐȂțȓȆȓȀ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ [205]. ǧ 

ȃȈȀȓȀȐȀȖǽ ȒȓȆȌ ȉǻȇȀȐȒȆ ȓȘȌ ȃȔȒȊȄȈȓȎȔȐȂȈȉȝȌ ȋȈȓȎȖȎȌȃȐǾȘȌ Ȁȏț ȓȎȌ 

ȀȔȓȎȕȀȂȈȉț ȋȆȖȀȌȈȒȋț ȉȀȈ Ȇ ȄȏȀȉțȊȎȔȇȆ ȏȀȐȀȂȘȂǽ ROS, țȏȘȑ ȄȏǾȒȆȑ ȉȀȈ Ȇ 

ȀȏȄȊȄȔȇǼȐȘȒȆ ȋȈȓȎȖȎȌȃȐȈȀȉȎȜ DNA  ȒȓȎ ȉȔȓȓȀȐțȏȊȀȒȋȀ, ȏȐȎȓǻȇȆȉȀȌ Șȑ 

ȋȄȒȎȊȀȁȆȓǼȑ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȆȑ ȉȀȒȏǻȒȆȑ-1 [205]. ǥȏǾȒȆȑ, Ȇ ȔȏȎȉȄǾȋȄȌȆ 

ȃȈȀȓȀȐȀȖǽ ȓȎȔ ȀȔȓȎȕȀȂȈȉȎȜ ȋȆȖȀȌȈȒȋȎȜ ȏȐȎȉǻȊȄȒȄ ȀȔȍȆȋǼȌȆ ȇȌȆȓțȓȆȓȀ 

ȒȓȀ ȏȄȈȐȀȋȀȓțȅȘȀ ȋǼȒȘ ȓȆȑ ȄȌȄȐȂȎȏȎǾȆȒȆȑ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȒȄ ǼȌȀ 

ȋȎȌȓǼȊȀ ȒǽȗȆȑ [206]. 

ǲȖȄȃțȌ ȓȀȔȓțȖȐȎȌȀ, ȋǾȀ ǻȊȊȆ ȄȐȄȔȌȆȓȈȉǽ ȎȋǻȃȀ ȀȏǼȃȄȈȍȄ ȓȎ ȐțȊȎ ȓȆȑ 

ȏȀȐȀȂȘȂǽȑ ROS Ȁȏț ȏȀȇȎȊȎȂȈȉǻ ȋȈȓȎȖțȌȃȐȈȀ ȒȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ 

ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ ȓȆȑ ȉȐȔȎȏȔȐǾȌȆȑ. ǧ ȀȌȀȒȓȎȊǽ ȓȆȑ ȀȔȓȎȕȀȂǾȀȑ ȄǾȓȄ ȋȄ ȓȆ 

ȖȐǽȒȆ ȓȎȔ ȀȌȀȒȓȎȊǼȀ ȓȆȑ 3-Ǭǡ, ȄǾȓȄ ȋǼȒȘ ȓȄȖȌȆȓǽȑ ȄȊǻȓȓȘȒȆȑ ȓȆȑ ǼȉȕȐȀȒȆȑ 

ȓȘȌ Beclin-1 ȉȀȈ Atg5 ȏȐȎȉǻȊȄȒȄ ȓȆȌ ȀȔȍȆȋǼȌȆ ȏȀȐȀȂȘȂǽ IL -1ȁ ȋǼȒȘ ȓȆȑ 

ȃȈȀȓȀȐȀȂȋǼȌȆȑ ȉǻȇȀȐȒȆȑ ȃȔȒȊȄȈȓȎȔȐȂȈȉȝȌ ȋȈȓȎȖȎȌȃȐǾȘȌ. ǲȓȆȌ ǾȃȈȀ ȋȄȊǼȓȆ 

ȃȈȀȏȈȒȓȝȇȆȉȄ țȓȈ Ȇ ȏȐȎȀȌȀȕȄȐȇȄǾȒȀ ȄȊȀȓȓȘȋǼȌȆ ȉǻȇȀȐȒȆ ȓȘȌ ȋȈȓȎȖȎȌȃȐǾȘȌ 

ȄȏǻȂȄȈ ȓȆȌ ȏȐȎȉȀȊȎȜȋȄȌȆ Ȁȏț ȓȎȔȑ ȉȐȔȒȓǻȊȊȎȔȑ ȎȔȐȈȉȎȜ ȎȍǼȎȑ 

ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȕȊȄȂȋȎȌȎȒȝȋȀȓȎȑ [207]. 

 

5. ǯ mTOR Șȑ ȐȔȇȋȈȒȓǽȑ ȓȆȑ ȋȄȓȀȁȎȊȈȉǽȑ ȉȀȓǻȒȓȀȒȆȑ ȓȎȔ ȉȔȓȓǻȐȎȔ. ǧ 

ȐȜȇȋȈȒǽ ȓȎȔ. 

 ǯ mTOR ȀȏȎȓȄȊȄǾ ȉȄȌȓȐȈȉț ȋȄȓȀȁȎȊȈȉț ȐȔȇȋȈȒȓǽ ȒȓȎ ȉȜȓȓȀȐȎ. 

ǡȌȈȖȌȄȜȄȈ ȓȆȌ ȄȌȄȐȂȄȈȀȉǽ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȉȔȓȓǻȐȎȔ, ȃȄȖțȋȄȌȎȑ ȒǽȋȀȓȀ Ȁȏț 

ȃȎȋȈȉǻ ȉȀȈ ȇȐȄȏȓȈȉǻ ȒȔȒȓȀȓȈȉǻ, țȏȘȑ ȓȀ ȀȋȈȌȎȍǼȀ ȉȀȈ Ȇ ȂȊȔȉțȅȆ, ȉȀȈ Ȁȏț 

ȀȔȍȆȓȈȉȎȜȑ ȏȀȐǻȂȎȌȓȄȑ, țȏȘȑ Ȇ ȈȌȒȎȔȊǾȌȆ. ǥȏȈȏȊǼȎȌ, ȀȌȈȖȌȄȜȄȈ ȉȀȓȀȒȓǻȒȄȈȑ 




