
���������

�

�

���������	


�� �

�� �

�� �

��

�������	�
�	��������
�����������������������������������

����������������� ������!������"��#�$�� �����"��%�������

רׄ

֝

ꜘ ў ͑

̸ ֗

ᾍꜘ ͛

֗ ̱Ḍ ӣ ρ

᷂Ḣ ӣ

᷂Ḣ ˺

᷂Ḣ ₡ ὤ↨ ▌ӓ˺ ˔

Ҳ ♅ ♥ ˲

ר₴ ▌ӓ

ӣ ˺ ˲


��
������



���������

�

ꜘ ў ͑
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ѧ ʴ

͛ ֗

Ḍ ӣ ρ

˲ ў ̸ ̱Ѱ ρ

ὑ

ʝ ˲ ы ὕố ͪ

ʝ ᾍꜘҘ ׄʣ

Њ ⱳ ϑ ӓ

Л ᷀ὁⱥₒ

ӣ ˺ Л

˺ ρ

᷂Ḣ

Ҳ Ⱳ ʴⱲ ᷀ὁ ᶩ ḹֻ ˺ ͪ

ᾍꜘ

˺ ͪ ᾍꜘҘ ׄʣ

˺ ˔

᷂Ḣ ᴣ

᷂Ḣ ˲ ˛Ҟ Ҳ

ὕ

♅ ѫ

⁸ ♥ ˲ Ҳ

ὤ ᾍ

ר₴ ̸

ר₴ ˲ ᾱḹ

ר₴ ˲ ֝

ר₴ ˲ ᾦҥ

ὑ

ӣ ˺ ♫˗ ᾍ ʹ Ϲὕ

˺ ♫˗ ʹ ὕ

ӣ ♫˗ ʹ ὕ

Ҝ

ƼƼƼƼɉɶȸǲɉɶȸǲɉɶȸǲɉɶȸǲꜘꜘꜘꜘǟǦǟǦǟǦǟǦ̮ὁ̮ὁ̮ὁ̮ὁǓǓǓǓ ͑͑͑͑ǜȓȒǚǯșǜȓȒǚǯșǜȓȒǚǯșǜȓȒǚǯșḨḨḨḨ ǯǞǦǯǞǦǯǞǦǯǞǦʣʣʣʣǮǮǮǮ ʣʣʣʣǵǵǵǵὄЋὄЋὄЋὄЋɵɵɵɵ

ὄⱲὄⱲὄⱲὄⱲɵɵɵɵβ∆β∆β∆β∆șșșș ͪͪͪͪǠȒǦȈǲǠȒǦȈǲǠȒǦȈǲǠȒǦȈǲ ӣӣӣӣ ȋȋȋȋ˺˺˺˺ ǵȆǱȐǡǵȆǱȐǡǵȆǱȐǡǵȆǱȐǡ ȳɶɑȷșȳɶɑȷșȳɶɑȷșȳɶɑȷș

ȈǦȈǦȈǦȈǦדדדד ƵƵƵƵǱǱǱǱ ȳɶɑȷǓȳɶɑȷǓȳɶɑȷǓȳɶɑȷǓ ₡₡₡₡ ǵǵǵǵḹḹḹḹ ₡ ᶷḢ₡ ᶷḢ₡ ᶷḢ₡ ᶷḢ ǮǮǮǮ

ўўўўǲǲǲǲ ͑͑͑͑ǮǔȒȏǍǱǮǔȒȏǍǱǮǔȒȏǍǱǮǔȒȏǍǱ᷂Ḣ᷂Ḣ᷂Ḣ᷂ḢǮǵǮǵǮǵǮǵ̱Ѱ̱Ѱ̱Ѱ̱Ѱƽƽƽƽǯǵǯǵǯǵǯǵ ǏǏǏǏ ƳƳƳƳᶷḢᶷḢᶷḢᶷḢǶǶǶǶ ǴǴǴǴ ѝѝѝѝ

↓↓↓↓ǮǮǮǮ ʴἶ Ӣʴἶ Ӣʴἶ Ӣʴἶ Ӣǯǵǯǵǯǵǯǵ ǏǮǉȒǏǮǉȒǏǮǉȒǏǮǉȒ

ǚǚǮǚǚǮǚǚǮǚǚǮ ǙȐȓǭǋȒǙȐȓǭǋȒǙȐȓǭǋȒǙȐȓǭǋȒ ƾƾƾƾ᷂ḢӋ᷂ḢӋ᷂ḢӋ᷂ḢӋ ȯȠȵȷɄɞȯȠȵȷɄɞȯȠȵȷɄɞȯȠȵȷɄɞƿƿƿƿǯǶǯǶǯǶǯǶ

ǚȓȉǚȓȉǚȓȉǚȓȉ ʝʝʝʝǫǵǫǵǫǵǫǵ ꜠꜠꜠꜠ ǮǉȑǮǉȑǮǉȑǮǉȑ

ƾƾƾƾ⁸⁸⁸⁸ ǓǓǓǓ̸̸̸̸ ƿƿƿƿǠȒȉǵǯǱǪǭǋȒǠȒȉǵǯǱǪǭǋȒǠȒȉǵǯǱǪǭǋȒǠȒȉǵǯǱǪǭǋȒƳƳƳƳ

ɵɵɵɵƾƾƾƾȵȷɄɞȵȷɄɞȵȷɄɞȵȷɄɞ ƿƿƿƿ ǰȚǱǰȚǱǰȚǱǰȚǱ˿˿˿˿ ȆǲǠȒǵǓȏǋǵǒȆǲǠȒǵǓȏǋǵǒȆǲǠȒǵǓȏǋǵǒȆǲǠȒǵǓȏǋǵǒ

ŃŃŃŃ ǱȯȠɠɅɩșǱȯȠɠɅɩșǱȯȠɠɅɩșǱȯȠɠɅɩș̸̸̸̸ȑȑȑȑ ȵȷɄɞȵȷɄɞȵȷɄɞȵȷɄɞ ὑὑὑὑǵǵǵǵ

șșșș ȈǷǮǔȒǯǋǍȏǍǱȈǷǮǔȒǯǋǍȏǍǱȈǷǮǔȒǯǋǍȏǍǱȈǷǮǔȒǯǋǍȏǍǱɩɶɩɩɶɩɩɶɩɩɶɩӓӓӓӓ ӓӓӓӓǠȒǠȒǠȒǠȒƳƳƳƳ

ǤǍǠȒǤǍǠȒǤǍǠȒǤǍǠȒ˗̠̠̠ǮǮǮǮ ɗȷɆǵȯȠɗȷɆǵȯȠɗȷɆǵȯȠɗȷɆǵȯȠ șșșș₡₡₡₡ǲǲǲǲדדדדȚǧȉǵǲȚǧȉǵǲȚǧȉǵǲȚǧȉǵǲ

ǱǪǭǋȒǓǱǪǭǋȒǓǱǪǭǋȒǓǱǪǭǋȒǓẼẼẼẼǖǖǖǖ șșșș ǒǢȒȉǵǒǢȒȉǵǒǢȒȉǵǒǢȒȉǵǮȉǉȒǮȉǉȒǮȉǉȒǮȉǉȒƳƳƳƳ

ɵɵɵɵƾƾƾƾȯȠȯȠȯȠȯȠ ƿƿƿƿ ǰǵȏǍǱȯȠǓȏǋǵǒǰǵȏǍǱȯȠǓȏǋǵǒǰǵȏǍǱȯȠǓȏǋǵǒǰǵȏǍǱȯȠǓȏǋǵǒ

ŃŃŃŃ ǉȒǉȒǉȒǉȒΉ˲Ή˲Ή˲Ή˲ǲǲǲǲᾍᾍᾍᾍǞǰǵȏǍǱȯȠșǞǰǵȏǍǱȯȠșǞǰǵȏǍǱȯȠșǞǰǵȏǍǱȯȠș ǍǵǓȏǋǵǒǍǵǓȏǋǵǒǍǵǓȏǋǵǒǍǵǓȏǋǵǒ

șɐɆǓșɐɆǓșɐɆǓșɐɆǓ̸̸̸̸ȒȉǵǮǉȒȒȉǵǮǉȒȒȉǵǮǉȒȒȉǵǮǉȒƳƳƳƳ
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⁸ ⁸⁸ ⁸⁸ ⁸⁸ ⁸

ר₴ר₴ר₴ר₴ ǵǵǵǵ

�07ę53 ǮǶ

˲֥0/ʠ˲ǲᾍǞǭ36-5˲

�Ћ₴ ǮǶ

˲֥0/ʠ˲ǲᾍǞǭ18-5˲

� ЋᶮǮ

ƼƼƼƼ26+66126+66126+66126+661˲˲˲˲ƽƽƽƽǵǵǵǵ ר₴ר₴ר₴ר₴ ǓǓǓǓἭ᷀Ἥ᷀Ἥ᷀Ἥ᷀
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ǉȒǉȒǉȒǉȒ ǵǵǵǵἭ᷀Ἥ᷀Ἥ᷀Ἥ᷀ȋȋȋȋ ↓↓↓↓șǤǵșǤǵșǤǵșǤǵ ↓↓↓↓ǲǲǲǲ֚֚֚֚

ǞǞǞǞ ʴɹɹɹǲǲǲǲ ὑὑὑὑǜȓȒǜȓȒǜȓȒǜȓȒƼƼƼƼȽɱɏȭȽɱɏȭȽɱɏȭȽɱɏȭ ƽƽƽƽ ǵǵǵǵ

șșșș ǠȉǵǠȉǵǠȉǵǠȉǵƳƳƳƳǉȐǦȈǭǋǍǱȐǷǉȐǦȈǭǋǍǱȐǷǉȐǦȈǭǋǍǱȐǷǉȐǦȈǭǋǍǱȐǷ ǵǵǵǵ

ȋȋȋȋ ǵǵǵǵҧҧҧҧ șșșș ȒǦȈǵȒǦȈǵȒǦȈǵȒǦȈǵ ӓἶӓἶӓἶӓἶ ɵɵɵɵ

ἶἶἶἶ ɵɵɵɵ ἶἶἶἶ ƳƳƳƳ ˔̝̝̝

ӣ ᴜӣ ᴜӣ ᴜӣ ᴜǲǲǲǲᾍᾍᾍᾍǠȒǠȒǠȒǠȒ֚ꜘ֚ꜘ֚ꜘ֚ꜘǵǵǵǵ ǵǵǵǵ Ҟ ☻ҊҞ ☻ҊҞ ☻ҊҞ ☻Ҋ

șșșș ǪǭǋȒǪǭǋȒǪǭǋȒǪǭǋȒƳƳƳƳ
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ββββ

─ ≤↓╣⅛╠─ ≤↓╣⅛╠─ ≤↓╣⅛╠─ ≤↓╣⅛╠

1111 ◖ꜞfi◖ꜞfi◖ꜞfi◖ꜞfi

2222 ☻♥꜡▬♪☻♥꜡▬♪☻♥꜡▬♪☻♥꜡▬♪

3) ɗ3) ɗ3) ɗ3) ɗ☿◒꜠♃כ♃꜠◒☿♀כ♃꜠◒☿♀כ♃꜠◒☿♀כ♀

4) 4) 4) 4) AAAAɗɗɗɗ

5) ɘ5) ɘ5) ɘ5) ɘ☿◒꜠♃כ♃꜠◒☿♀כ♃꜠◒☿♀כ♃꜠◒☿♀כ♀

הההה (6 (6 (6 (6

הההההההה (7 (7 (7 (7 ⌂≥⌂≥⌂≥⌂≥

⌐ ≠ↄ▪ꜟ♠Ɫ▬ⱴכ ─

☺כ♥☻ Braak

────

⌐ ≠ↄ⌐ ≠ↄ⌐ ≠ↄ⌐ ≠ↄ

Braak I~II 1

Braak III~IV 
2�

Braak V~VI
2� 2

▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─

Neurofibrillary tangle

Senile plaqueSenile plaque

▪ꜟ♠Ɫ▬ⱴכ▪ꜟ♠Ɫ▬ⱴכ



���������

3

▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─

�
( Neurofibrillary tangle )

� ♃►♃fiⱤ◒ ─

♃fiⱤ◒

�� (Senile plaque)(Senile plaque)
� β▪Ⱶ꜡▬♪♃fiⱤ◒ (Aβ)

⌂ │Aβ42

� Aβ│β▪Ⱶ꜡▬♪♃fiⱤ◒

(βAPP)⅛╠ ↕╣╢

ₐaaa▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ─▪ꜟ♠Ɫ▬ⱴכ ♪▬꜡Ⱶ꜡▬♪▪Ⱶ꜡▬♪▪Ⱶ꜡▬♪▪Ⱶ▪ככככ�─ ₑeee

─▪Ⱶ꜡▬♪─▪Ⱶ꜡▬♪─▪Ⱶ꜡▬♪─▪Ⱶ꜡▬♪

│ ─ ⌐╙ ╠╣╢⅜⁸∕╣╩│ ─ ⌐╙ ╠╣╢⅜⁸∕╣╩│ ─ ⌐╙ ╠╣╢⅜⁸∕╣╩│ ─ ⌐╙ ╠╣╢⅜⁸∕╣╩

ↄ≤ ▪ꜟ♠Ɫ▬ⱴכ ⌐ ≢№╢⁹ↄ≤ ▪ꜟ♠Ɫ▬ⱴכ ⌐ ≢№╢⁹ↄ≤ ▪ꜟ♠Ɫ▬ⱴכ ⌐ ≢№╢⁹ↄ≤ ▪ꜟ♠Ɫ▬ⱴכ ⌐ ≢№╢⁹

│▪ꜟ♠Ɫ▬ⱴכ ─ ╙ ™│▪ꜟ♠Ɫ▬ⱴכ ─ ╙ ™│▪ꜟ♠Ɫ▬ⱴכ ─ ╙ ™│▪ꜟ♠Ɫ▬ⱴכ ─ ╙ ™

≢ ╟╡≢ ╟╡≢ ╟╡≢ ╟╡10101010 ∆╢⁹∆╢⁹∆╢⁹∆╢⁹

─ ≤▪ꜟ♠Ɫ▬ⱴכ ─ ⅜─ ≤▪ꜟ♠Ɫ▬ⱴכ ─ ⅜─ ≤▪ꜟ♠Ɫ▬ⱴכ ─ ⅜─ ≤▪ꜟ♠Ɫ▬ⱴכ ─ ⅜

╒╓ ∆╢⁹╒╓ ∆╢⁹╒╓ ∆╢⁹╒╓ ∆╢⁹

▪ꜟ♠Ɫ▬ⱴכ ≢№╢▪Ⱶ꜡▬▪ꜟ♠Ɫ▬ⱴכ ≢№╢▪Ⱶ꜡▬▪ꜟ♠Ɫ▬ⱴכ ≢№╢▪Ⱶ꜡▬▪ꜟ♠Ɫ▬ⱴכ ≢№╢▪Ⱶ꜡▬

♪ ♃fiⱤ◒ ⱪ꜠☿♬ꜞfi♪ ♃fiⱤ◒ ⱪ꜠☿♬ꜞfi♪ ♃fiⱤ◒ ⱪ꜠☿♬ꜞfi♪ ♃fiⱤ◒ ⱪ꜠☿♬ꜞfi

││││ ɗɗɗɗ♃fiⱤ◒ ╩ ∆╢⁹♃fiⱤ◒ ╩ ∆╢⁹♃fiⱤ◒ ╩ ∆╢⁹♃fiⱤ◒ ╩ ∆╢⁹

─▪Ⱶ꜡▬♪─▪Ⱶ꜡▬♪─▪Ⱶ꜡▬♪─▪Ⱶ꜡▬♪

ApoEApoEApoEApoE E4E4E4E4│ ╩ ∆╢⁹│ ╩ ∆╢⁹│ ╩ ∆╢⁹│ ╩ ∆╢⁹

APPAPPAPPAPP♩ꜝfi☻☺▼♬♇◒ⱴ►☻─ ⌐│ ⅜♩ꜝfi☻☺▼♬♇◒ⱴ►☻─ ⌐│ ⅜♩ꜝfi☻☺▼♬♇◒ⱴ►☻─ ⌐│ ⅜♩ꜝfi☻☺▼♬♇◒ⱴ►☻─ ⌐│ ⅜

≢⅝╢⁹≢⅝╢⁹≢⅝╢⁹≢⅝╢⁹

ɗɗɗɗ♃fiⱤ◒ │⁸ ≢─♃fiⱤ◒ │⁸ ≢─♃fiⱤ◒ │⁸ ≢─♃fiⱤ◒ │⁸ ≢─ (in vitro)(in vitro)(in vitro)(in vitro)

≢⁸ ╩ ∆⁹≢⁸ ╩ ∆⁹≢⁸ ╩ ∆⁹≢⁸ ╩ ∆⁹

ɩɩɩɩ♩ꜝfi☻☺▼♬♇◒ⱴ►☻ ⌐♩ꜝfi☻☺▼♬♇◒ⱴ►☻ ⌐♩ꜝfi☻☺▼♬♇◒ⱴ►☻ ⌐♩ꜝfi☻☺▼♬♇◒ⱴ►☻ ⌐ɗɗɗɗ▪Ⱶ꜡▬♪▪Ⱶ꜡▬♪▪Ⱶ꜡▬♪▪Ⱶ꜡▬♪

╩ ∆╢≤⁸ ╩ ∆╢⁹╩ ∆╢≤⁸ ╩ ∆╢⁹╩ ∆╢≤⁸ ╩ ∆╢⁹╩ ∆╢≤⁸ ╩ ∆╢⁹
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� ₳₳₳₳ 13131313₴₴₴₴5555 ƲƲƲƲԌ ҥϐԌ ҥϐԌ ҥϐԌ ҥϐ ǶǶǶǶƼƼƼƼ˹♥˹♥˹♥˹♥ǵǵǵǵ

ǵǵǵǵ ǲǫǋǭǲǫǋǭǲǫǋǭǲǫǋǭƽƽƽƽǵǵǵǵרׄרׄרׄרׄ șșșș ǞǦǞǦǞǦǞǦƳƳƳƳ

� ǤȓǲǤȓǲǤȓǲǤȓǲḨḨḨḨǬǖȨɪɱȶɕɧɱǬǖȨɪɱȶɕɧɱǬǖȨɪɱȶɕɧɱǬǖȨɪɱȶɕɧɱ

ǒǒǒǒ₴₴₴₴ șșșș ὑὑὑὑǞǦǞǦǞǦǞǦƳƳƳƳǤǵǤǵǤǵǤǵʴɹɹɹǮǮǮǮƲƼƲƼƲƼƲƼ

ȩɓȥȩɓȥȩɓȥȩɓȥƽƽƽƽǵǵǵǵ ֗֗֗֗ǓǓǓǓ ȖȓǦȖȓǦȖȓǦȖȓǦƳƳƳƳ

� ȩɓȥǯǶȩɓȥǯǶȩɓȥǯǶȩɓȥǯǶƲƼƲƼƲƼƲƼ ǵǵǵǵ˲˲˲˲ǯǯǯǯὤὤὤὤ ƲƲƲƲ᷂Ḣ᷂Ḣ᷂Ḣ᷂Ḣ

̮̮̮̮ ƲƲƲƲᾐᾐᾐᾐ ǵǵǵǵ ȉǓȉǓȉǓȉǓ֓қ֓қ֓қ֓қǮǔǮǔǮǔǮǔƲƲƲƲ ǍǍǍǍḹḹḹḹƽƽƽƽǯǯǯǯ

ὑὑὑὑ ǜȓǭǋȒǜȓǭǋȒǜȓǭǋȒǜȓǭǋȒƳƳƳƳ

ӣ ȹɱȽɶ

ɵ ԍ

ɵ

ȳɛɶɆӣƲǒǒ

ȑǫǘӣƲȉǵ⸗ȓẆ

ᾐ ӣ

˝ Ǡǚȋǒȵɩ

Ɏɶ

ӣӣӣӣ

˺˺˺˺ ɵɵɵɵ

᷂ḢӋ

᷂

Ḣ

ᴣ

ᾱὁ˺

˗

˺ ˗

᷂ḢὭ Ḍ

ᾱὁ

᷂Ḣ᷂Ḣ᷂Ḣ᷂Ḣ

ὃȑ Ҳ

Ỗᴣ

ɚɧɱɄȡȠ

ȫɡɧɎɱɟȢɆ

ȳɛɶȽɶ

ǵ˲ǯὤ

ǵ̝

ƼⱲ ƽ

⁸Ʋ όƲ

ɅȢȯȠɅȢȯȠɅȢȯȠɅȢȯȠ urururur ȩɓȥȩɓȥȩɓȥȩɓȥ

ƦƼ ˲Ǔʺ̱רșἭѝǲ ǮǔȒǒǰǍǒƽ

ɵȩɓȥǮǶ ȅǪǦɕɫȮɧɞǿǵ֓қǓ

ʺ̱ǮǶǱǋƳ

ɵǰǍ ǛǠǒș ȈȒǵǶ ˲Ǯǉȑὤ

ƦƼ ˲ǯὤ ǵ șẀǏȒȉǵǒǰǍǒƽר͜

ɵȯȠǠȒȉǵǜȓȒȉǵǯǋǍ ᶫǮǶǱǋ

ɵȍȒȋǒǱǫǱǓȑǲȏȑᾐ Ƕ ǵ

ǉȒ֘ ǵȏǍǱ ʢ ǯǞǭ
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