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қ ╛ǦǷǚǵ ̓ Ǔ ǿʦǏȒ◙ ș 

ȠɩɂɍȢɜɶ ɠɅɩɜȤȷǮ  
 

 

ǀ ǵɛȢɱɆǁ 

⚫ қ ╛ǦǷǚǵ ̓ Ǔ ǿʦǏȒ◙ șƲҲ ὕ ɠɅɩǮ ͔ǞȅǞǦƳ 

⚫ ȠɩɂɍȢɜɶ Ħ

 



 

ǀ ǵКὦǁ 

ȅǡƲқ ╛ǦǷǚǵ ṑ ᶫ ș̸ȑƲǤȓǓᵟ ɠɅɩǯǞǭ ўǒǰ

Ǎǒ ǞȅǞǦƳ15 ǵ AppɌɁȭȢɱɜȤȷșƲқ ╛ǦǷǚǲ

5 ¥16 ǜǢƲ ʴȱȿɉɱΙ ɉȱȿɱǵʺ Ǳ̈ Ƴᵟ

ǵ ǯǞǭ ǋȐȓǭǋȅǠ ș ὑǞǦǯǚȔƲᶫ 2ǵȏǍǲ ʴǵȱȿɉɱΙ

Ƕқ ╛ǦǷǚǲ ǜȓǦɜȤȷǲǑǋǭ ǒǲʣ ǞǭǋȅǞǦƳȅǦƲ ș

їǞƲ ȳȢɆȩȢɱƲר ӓȷɆɪȷ ̟ἧƲ ᶦἧ Ħ6 ǵ ̟

ἧ șƲRT-qPCR ǲȏȑ ǞǦǯǚȔƲ ᶦἧǵ ̟ἧ Ǔқ

╛ǦǷǚǲ ǜȓǦɜȤȷǲǑǋǭʣ ǞǭǋȅǞǦ ᶫ 2 ƳǚȓȐǵ ǶƲ

ǵ ṑǲȏǪǭƲɜȤȷǓ ўǲқ ╛ǦǷǚǲ ǜȓƲὕ ǲ ǿǵ◙

Ǔ ǜȓǦǚǯș ǞǭǋȅǠƳ 

ǚǵȏǍǲƲ Ҳ ὕ ɠɅɩǶɐɆǮǵқ ╛ǦǷǚ ș ᾭȏǖ ΘǞ

ǭǋȒǯ ǏȐȓȅǞǦƳǤǚǮƲ15 ǵ AppɌɁȭȢɱɜȤȷșȉǨǋǭƲқ

╛ǦǷǚǵ 5 ¥16 Ǔ ǿǰǵȏǍǱ◙ șʦǏȒǒș

ǞȅǞǦƳǤǵ ƲẎ ǲǑǘȒȠɝɫȢɇɕɧɶȭ ȋ ǵ ↓ǶƲ

ᶫ 3ǵȏǍǲқ ╛ǦǷǚǲ ǜȓǦɜȤȷǯ ǜȓǭǋǱǋɜȤȷǵ ǮǶ

ǉȑȅǢȚǮǞǦƳȅǦƲẎ ǒȐ їǞǦ ș ǋǦ ̟ἧ (bulk 

RNA sequencing)ǲǑǋǭȉ pΙ(Benjamini-Hochberg )ș ǋǦ ǲǑ

ǋǭȉƲқ ╛ǦǷǚǲ ǜȓǦɜȤȷǯ ǜȓǭǋǱǋɜȤȷǵ Ǯ ̟ἧ

ɏȽɶɱǲǶǉȑȅǢȚǮǞǦƳʝ Ʋ ǲ ǪǦ pΙș ǋǦ

ǮǶᶫ 4 ǵȏǍǲ 282 Ήǵ ̟ἧ ʣ 95; ᾜ 187 Ǔқ ╛ǦǷǚ

ǿǵ ǲȏǪǭẀӓǞǭǋȅǞǦƳǚȓȐǵ ̟ἧǶƲ ʤḉ̱əɩɠɱ Ʋר

ɘɕȿɇəɩɠɱ ƲȪɧɉɱ֞ὦ̱ר ǲר ǞǭǋȅǞǦƳ 

ǚǵǚǯǒȐƲқ ╛ǦǷǚǵ ̓ ǓȠɝɫȢɇ ǲʦǏȒ◙ Ƕ ὑ ǯ

ǏȐȓȅǞǦǓƲȠɩɂɍȢɜɶ ǵѼ ɠɅɩɜȤȷǵ КǲǑǋǭƲқ ╛

ǦǷǚ ǲȏȑƲ ר ș˺ǞǦ◙ Ǔ ǟǭǋȒ֯ Ǔר ȐǒǲǱȑȅ

ǞǦƳ 

 

ǀ˹♥ǵ᾽ ǁ 

қ ╛ǦǷǚ ᴜǵ̓ ǲǯȉǱǍ ֻӓἶ ǵ ֝ǓƲ ̱ǲǰǵȏǍǱ◙

șʦǏȒǵǒ ὄЋרƲ ҧרƲӾ ר ǲǫǋǭǶƲ ƵǱ ↓ǒȐ ͔Ǔⱳ Ǯ

ǠƳ˹♥ǶƲ˹ᶥ♬ȐȓǦ ǓȠɩɂɍȢɜɶ ǵ КǵȆǲ ȐȓȒ Ǳǵǒ

ș ȐǒǲǠȒȂǒƲɐɆǮ ǍǚǯǓᶩ Ǳ ͈ǏǷƲқ ╛ǦǷǚǵ̓ ǲ

ȏȑ ǟȒ ̱Ẁӓș ǲǯȐǏȒǦȈǵ ǵ Ǳǰ ș ǍǦȈƲ

Ҳ ὕ ɠɅɩș ǠȒ˔ὑǮǠƳ 

 

ǀ֓ ǁ 
 

 

 

 

 

 

 

 

 



 

ǀ ǁ 

Ħ1 ȠɩɂɍȢɜɶ ̈ Ǳ ǵԍᶦǮǉȑƲȠɝɫȢɇÀșʺ

ǯǠȒ ˲ ȠɝɫȢɇɕɧɶȭ ǯȽȤșʺ ǯǠȒ ԍ Ẁ

ӓș ἶ Ǳ ⱪǯǞƲ ǯǵ Ǔ ₴ ǜȓǭǋȅǠƳ 

 

Ħ2 Ѽ ȠɩɂɍȢɜɶ ȋɏɶȫɱȻɱ ǵȏǍǱ Ẁר Ƕ Ǔ

ї ǠȒѼǲ ǋѼ ǓǉȑƲǤǵ ǲ Ǔ♦Ƶǲ ǞǭǋȒǚǯǓ Ȑȓǭ

ǋȅǠƳǤǵǦȈƲ˔ ȋ ǵǦȈǲǶǚǵ ǲ ўǱ˺ЊǓⱳ ǮǉȒǯ Ǐ

ȐȓǭǋȅǠƳ 



 

Ħ3 AppɌɁȭȢɱɜȤȷ ἶ ֻ ȹɱȽɶ ѫ ′ ȹɱȽɶ

ѰⱣ ȿɶɞǵ ȵɉȠȿɶɞɨɶȾɶƲ ⱷ҇ȿɶɞɨ

ɶȾɶȐȏǪǭ ǜȓǦȠɩɂɍȢɜɶ ɠɅɩɜȤȷǮǉȑƲ ἭǵȠɩɂɍȢ

ɜɶ ɠɅɩɜȤȷǲ ȀɐɆ ǲȏȑ ǋ șП ǞƲȠɩɂɍȢɜɶ ǵḨ

ɵꜘ ǵǦȈǲʫ ʴǮ̓ ǜȓǭǋȒɠɅɩɜȤȷǮǠƳ 

 

Ħ4 ἶ ѝ ș ǋǦѝ ǮǠƳ ǲǑǋǭǶƲ ֒ǵ

Ḹףǲ♫ǋ̈ ǱȠɝɫȢɇɕɧɶȭǵ ͔ ̱ǮǉȒ À40Ʋ À42ǯ̈

Ǳ ǵ ͔ ̱ǮǉȒ (glial fibrillary acidic protein)Ʋ

1(ionized calcium binding adapter protein 1)ș ǋȅǞǦƳ 

 

Ħ5 ̟ἧ ƲǉȒǋǶʝǫǵ ǲǑǘȒ ̟ἧǵ ș

ǲ ǞƲ ǵȳɱɕɩ Ǯ ǠȒ ǮǠƳ ᶧǲǑǘȒ₳᷈

Ǳ ̟ἧ ș їǠȒ bulk RNA sequencing ǯΉƵǵ ǵ ̟ἧ ș Ȁ

Ȓ single cell RNA sequencing ǓǉȑȅǠƳ 

 

Ħ6 ȳȢɆȩȢɱƲר ӓȷɆɪȷ ̟ἧƲ ᶦἧ ǑȏǺ

ǲǑǘȒ ר ǵ ͔ǯǞǭ ֒ǵḸףǲ♫ǋ̈ Ǳ ǫǵ ̟ἧ(IL-6Ʋ

Nfe2l2ƲCcl2)ș ǋȅǞǦƳ 

 

ǀ ǁ 

ὕ ǲǉǦȑǛӲҘǋǦǧǋǦ ǲǚǵḹșΕȑǭ ǞʣǙȅǠƳ  

 ⱷ ϼ ӓἶ  ἶ ֻ ȹɱȽɶ  

  ϼ ӓἶ  ἶ ֻ ȹɱȽɶ  

ⅎῬẎἶ ἶ ȹɱȽɶ (N-BARD) 

 

ǚǵ ǶЏ ᶧ ˲ ᵟ ἶ ᶧǵ ș֞ǘǭ ș ǋƲ♬Ȑȓ

ǦȉǵǮǠƳ 

 
ǀǑᵂǋֻȖǢϼǁ 

Ẏἶ ӣ ἶ  К ἶ 

Ẏἶ     ῇ  ꜛ 

₉      ῇῴ  
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