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PM2.5ǲȏȒᵔֿכ ӓɟȩɉȸɞș  

 

 

ǀ ǵɛȢɱɆǁ 

ƨ PM2.5ǲדȅȓȒẉ ӓ Ǔ ɜȭɫɓȟɶȶș  ӓǠȒר

ƨ רӓǞǦɜȭɫɓȟɶȶǶ IL-33 ș˺Ǟǭ ș╠ǔ ǚǠ 

 

ǀ ǁ 

ⅎῬẎἶẎἶ ֻ ᴁ ἶ  ԍ∆Ὂр ƲȩɨɓȧɩɉȠẎἶɅɶɑ

ȷ Christoph Vogel ӵṲƲNorman Kado ӵṲƲɇȢɂɧȢɕɉɁɂ ṑӣἶ

Thomas Haarmann-Stemmann ӵṲȐǒȐ Ȓ 3 ɴᶮ ᶮ Вֿ Ȯɩ

ɶɕǶƲPM2.5 ǲדȅȓȒẉ ӓ Ǔ ɜȭɫɓȟɶȶǲ̸ ǞƲȢ

ɱȽɶɫȢȫɱ 33 ǵ ș˺Ǟǭ ֚ꜘșṔ ǜǢȒǚǯș ȐǒǲǞȅǞǦƳ 

 

 PM2.5 Ƕ ȋר ̭ʤƲᵔֿכǵ ɵ ӓǵ ᶦǯǱȒǯ ǏȐȓǭǋ

ȅǠǓƲǤǵɟȩɉȸɞǶѝǒǪǭǋȅǢȚǮǞǦƳʝ Ʋ ἶ Ǳ ȏȑƲᵔֿכ

ǵ ↓ǯ ȳȢɆȩȢɱǮǉȒȢɱȽɶɫȢȫɱר 33 IL-33 ǵ Ǔ

ǠȒǚǯǓḸףǜȓǭǋȅǞǦƳ 

 

 ᴀטᶅ ǲǑǘȒʺ ǱЁ Ƕ ɜȭɫɓȟɶȶǮǠƳ ԍр ȐǶƲɜ

ȭɫɓȟɶȶș PM2.5 ǲ ǠȒǯƲȢɱȽɶɫȢȫɱ 33 IL-33 ǵ ǓṔ

қǠȒǚǯș ǞȅǞǦƳǚǵɟȩɉȸɞǯǞǭƲPM.2.5 ǲ̂ ǞǭǋȒẉ

ӓ Ǔ ӓ ֞ὦ̱ AhR ǲ ֻǠȒǚǯǲȏȑƲ IL-33 ǵ

ШǓ ӓǠȒǚǯșר ǞȅǞǦƳқǏǭƲ ǲǉȒɜȭɫɓȟɶȶǶƲ

PM2.5ǲȏȒ IL-33 ǵ Ǔר֞ ȅǪǭǋȒǚǯȉѝǒȑȅǞǦƳ 

 

 ǚȓȐǵ ǶƲPM2.5 șטǋ ȇǯƲAhR ǯ IL-33 ș˺ǞǦɟȩɉȸɞǲȏ

ȑƲᵔֿכǱǰǵ ᶅטᴀר ǓṔ ǠȒǚǯș ᴰǞǭǋȅǠƳ 
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ǀ ǁ 

ԁ ǵǷǋ ȋ Ҳ ǵ ȪȷƲ ῇ Ǳǰș ǯǠȒ PM2.5 Ẏ

ʴǲ ǞǭǋȒ ♄ 2.5Êm̊ʤǵ ἧ ǶƲטЊǠȒǯ ǵẰ ǖȅǮ ǠȒǦ

Ȉǲᴀטᶅ ǿǵ◙ Ǔ ꜠ǜȓǭǑȑƲ ȋר ̭ʤƲᵔֿכǵ ɵ ӓ

ǵ ᶦǯǱȒǚǯǓḸףǜȓǭǔȅǞǦƳǞǒǞƲPM2.5 ǵᴀטᶅ◙ ǲ ǠȒѝ

ἧɟȩɉȸɞǶȂǯȚǰѝǒǪǭǋȅǢȚǮǞǦƳ ǮǶƲPM2.5 ǵʴǮȉɅ

ȡɶȺɩȦɱȶɱ ⱨ ἧǵ̸ ǲǫǋǭƲ 

 

1. ɅȡɶȺɩȦɱȶɱ ⱨ ἧǶẉ ӓ ǯᴀǷȓȒӓἶ șẉ

ǖדȇǚǯ 

2. ẉ ӓ ǵ֞ὦ̱ǮǉȒ ӓ ֞ὦ̱ AhR ǶƲ ֚ꜘ

ș╠ǔ ǚǠǚǯ 

 

ǵ 2 ǲ ǞƲPM2.5 ǲȏȒᴀטᶅ◙ ɟȩɉȸɞș ȀȅǞǦƳ 

 

ǀ ǵКὦǁ 

 ɜȭɫɓȟɶȶǶƲЁ ꜘ ǲǑǋǭ Ǳ☻Ҋș ǦǠ ǵ 1ǫǮƲ ǲǶ

ɜȭɫɓȟɶȶǓἭ᷀ǞƲ ǵ ֒ȋ ⱣǲϐǋǭǋȅǠƳ ԍр ȐǶƲ

ḧ ǞǦɐɆɜȭɫɓȟɶȶș PM2.5 ǲ ǠȒǯƲ ȳȢɆȩȢɱǵר 1ǫǮ

ǉȒȢɱȽɶɫȢȫɱ 33 IL-33 ǵ ǓẎǔǖʣ ǠȒǚǯș їǞȅǞǦƳ

ȅǦƲ ș ǚǞǦ ӓǞǦר ɜȭɫɓȟɶȶǮǶƲPM2.5 ǲȏȒ IL-33

ᾚ Ǔ▌ȅǪǭǋȒǚǯȉ̿Ǣǭ ǞȅǞǦƳ 

 PM2.5 ǲǶɓȥɈɱɆɪɱȋɗɱȼɒɪɱǱǰƲǤǵ ǲ ǵɗɱȺɱ ș

ȇẉד ӓ ǓẉǖדȅȓȅǠƳȅǦƲẉ ӓ ǶƲ ̱Кǲ

֝ȑ ȅȓȒǯƲAhR ǲ ֻǠȒǚǯǓ ȐȓǭǋȅǞǦƳǤǚǮƲɜȭɫɓȟɶ

ȶǵ AhRșѴ ǞǦǯǚȔƲPM2.5ǯֿ ǲ IL-33ǵ Ǔʣ ǞȅǞǦƳIL-33

ǵɕɫɠɶȽɶ ḢșȱɱɒɣɶȽɶʣǮ ǞǦǯǚȔƲ ꜘ ѦǯᴀǷȓȒ

ḢǓἭ᷀ǞƲ ӓǞǦר AhRǓ IL-33ɕɫɠɶȽɶ Ḣǵ ꜘ Ѧǲ ֻǞƲ

IL-33ǵ Шș͝ ǠȒǚǯȉ ȐǒǲǞȅǞǦƳ 

IL-33ǶẺṊḨ Ʋ ȋɜȷɆ ǯǋǪǦȠɪɩȬɶר ǵȫɶɕɪȢɢ

ɶ



Ǔ◐ ӓǠȒ PM2.5ǲ ǠȒȏǍǱ Ǔ ǖǱȒ ǚǯș ǋȅǠƳ 

 

֧  

ɵPM2.5 ṑ HPĝⱨᾛ ἧ (PM2.5)ǲ ǠȒ ḸĞȏȑʝ  

Ẏ ʴǲ ǞǭǋȒ ♄Ǔ 2.5Êm ̊ʤǵᾛǜǱ ἧǵ Ƴ ǯǞǭǶƲ

ɚȢɧɶƲ ԁ ǱǰǵǷǋ ș ǠȒ Ʋȱɶȭȷ Ʋ ǵḭ ḹ ǵ ǟ

Țș ǠȒ Ʋ Ҳ Ʋ Ʋ Ʋ˲ ǵȉǵƲǜȐǲǶƲᶽṦƲ

Ʋ ῇ ǵ ǵȉǵǓǉȒƳ ἧǵ ѝȋ̂ ǞǭǋȒӓἶ ǲȏȑƲǤ

ǵ Ƕר ǱȒƳטЊǲȏȑ ǵẰ ǖǲ ǠȒǦȈƲᴀטᶅ ȋⱦ ᶅ ǿǵ◙

Ǔ ꜠ǜȓǭǋȒƳ 

 

ɵɜȭɫɓȟɶȶ 

ǵר  ǮƲ Țǧ ȋ͙ЊǞǭǔǦ ƲẀרǞǦȽɱɏȭ ǱǰƲ

̱КẆǵʥ Ǳȉǵș ̸ ǲȏȑ֝ȑ ǖƳ ƵǱ ǲ₡᷀ǞǭǑȑƲ͈ǏǷƲ

ǲ₡᷀ǠȒɜȭɫɓȟɶȶǶ ɜȭɫɓȟɶȶƲ ǲ₡᷀ǠȒ ǶȭɁɏɶ

ǯᴀǷȓȒƳ 

 

ɵẉ ӓ  

ɗɱȺɱǱǰǵ Ǔ ֻǞǦ ӓ ǵ Ƴӓ ȋ ǵ ǲȏȑ

ǠȒƳɗɱȼ[a]ɒɪɱǱǰƲ ǓȚרȋẀ ԍרșȉǫȉǵȉדȅȓǭǋȒƳ 

 

ɵ ӓ ֞ὦ̱ AhR: Aryl hydrocarbon Receptor  

 ̱КǵȂǯȚǰǵ ȋ ǲ ǠȒƲẉ ӓ ǵ֞ὦ̱Ƚɱɏȭ

Ƴẉ ӓ Ǔ AhRǲ ֻǠȒǯƲAhRǶẆ ș̈ ǠȒ ǵ

șṔқǜǢƲ ǵ̈ ǲϐǖƳǞǒǞƲ Ʋ ȳȢɆȩȢɱǲ̈ר ǜȓȒ

ѝἧǵר ǲȉ ȖȒǯǵḸףǓ ǕƲǤǵ ̱КǮǵ☻ҊǲǫǋǭǶ

ǞǓ ȐȓǭǋȒƳ 

 

ɵȢɱȽɶɫȢȫɱ 33 IL-33: Interleukin 33  

 ֚ꜘǵ͝ ǲϐǖȳȢɆȩȢɱ ǒȐѝ ǜȓȒ̭ѝἧǵȽɱɏȭ Ǯ

ר ǵ 1ǫƳẺṊḨ ƲẺ ǲ̸ ǞƲȠɪɩȬɶרǵ ș╠ǔ ǚ

ǠǚǯǓ ȐȓǭǋȒƳɐɆ ἶƲǑȏǺҲ ὕ ȏȑƲᵔֿכǯǵ Ǔ▌ǖ ᴰǜ

ȓǭǋȒȳȢɆȩȢɱǮǉȒƳ 

 

ɵɕɫɠɶȽɶ 

 ̟ἧǵ Ш Ồ ɟɁȹɱȶɡɶRNAǵֻ Ồ ̬ ǵʣ ǵ Ѧș ǠƳ

ǚǵ ḢǲǶ ШᶦἧǯᴀǷȓȒ ̟ἧǵ Шș ǠȒȽɱɏȭ Ǔ ֻǠȒ

̬ǓἭ᷀ǠȒǦȈƲ ̟ἧǵ ǵѰⱣǲ Ǳ☻Ҋș ǦǠ ḢǮǉȒƳ 

 

ǀ֓ ǁ 



 
ᶫ PM2.5ȅǦǶǤǵ ї ǲȏȒ IL-33 ǵṔẎ 

 ḧ ǞǦɐɆɜȭɫɓȟɶȶșɅȡɶȺɩ ἧƲ ǋǶƲɅȡɶȺɩ ἧ

ї ἧǲ̂ ǞǭǋȒӓἶ ǲ ǞǦƳ Кǵ IL-33 șȤȦȷȽ

ɱɔɫɁɆ ὑǵȽɱɏȭ șὑ ǠȒ ǲȏȑ ὑǞƲ¿-ȿɣɶɔɨɱ

ǲȏȑ ӓǞǦƳȮɧɓʴǵΙǶ 3͈ǵ₳᷈ΙƲɎɶǶ ǮǉȒƳ 

 

 
ᶫ PM2.5ǲȏȒᵔֿכ ӓǵѝἧɟȩɉȸɞ 

Ẏ ʴǵ PM2.5 șטЊǠȒǯ PM2.5 Ƕ ǵẰȅǮЊȑ ȆƲPM2.5 ǲדȅȓȒ

ẉ ӓ Ǔ ɜȭɫɓȟɶȶǵ ӓ ֞ὦ̱ AhR ǲ ֻǠ

ȒƳAhRǶȢɱȽɶɫȢȫɱ 33 IL-33 ǵ șṔқǜǢǭȠɪɩȬɶר ș

ӓǜǢȒƳ 
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