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   ₒ ה ה ₓ 

 

─  

 

⁸ ⁸ ⁸

 

A 2015  2016  2017  2018  2019  2020  2021  

B B B B B B A 

⌐ ∫√   ─ ≢№╢ ─ ┘ ┘⌐ ─ ה ⌐ ∆╢ ה ⌐⅔™≡⁸ ≤⇔≡ ╩ ╢ ╩ ⇔≡™╢≤™ⅎ╢⁹ 

─ ┘ ⌐⅔™≡│⁸ ⌐⅔™≡⁸D-▪Ⱶⱡ ╩ ⇔≡ ╩ ⅛≈ ⌐ ∆╢ ╩ ⇔⁸ ─ ≢№╢

╛ ─ ╩ ⇔√⁹╕√⁸D-☿ꜞfi⌐ ╩ ⇔≡ ─ ╩ ╘╢ ⅜№╢↓≤╩ ⇔⁸ ─ √⌂ ─ ╩ ⇔√⁹

╩ ≤⇔√ ⌐ ↑≡⁸ ≢№╡ ⅜ ≢ ⅜ ≤™╦╣╢ IPF ╩ ╗ ─ ╩כ♦☻◒♇ⱴꜟ♅○Ⱶה ⁸

╕√⁸OS╛ⱪ꜡◓ꜝⱵfi◓ ╩ ╦∏ AI ╛ DB ╩ ↕∑╢↓≤⅜≢⅝╢ ⱪꜝ♇♩ⱨ◊כⱶ₈ ₉⌐⁸AI ╩ √⌐ 9 10 ⁸ ◖ⱱכ♩─

⇔√ ⁸ ┘ⱪ꜡♥○כⱶ♦כ♃ ╩ ⇔ ⌂≥⁸ ╛ ─ ⌐ ∆╢ ⌂ ⅜ ╠╣≡™╢⁹╕√⁸꞉◒♅fi ─

┘ ⌐≈™≡⁸▪ꜟ◌ꜞ◕Ⱡ☻ Lipid A ─ ▪☺ꜙⱣfi♩≤⇔≡─ ≤⇔≡⁸▬fiⱨꜟ◄fi◙ B ⌐ ∆╢꞉◒♅fi⌐⅔↑╢▪☺ꜙⱣ

fi♩ ╩ ╠⅛⌐⇔√↓≤≢⁸ ▪ꜟⱩⱵfi╛ ꞉◒♅fi─╟℮⌂ T ∞↑≢│⌂ↄ⁸ ─╟℮⌂ T ╩ ╗ ™ ▫♥ꜞ♄⸗ה

┼─ ⅜ ≢⅝╢⁹ ▪ꜟ◌ꜞ◕Ⱡ☻ Lipid A ╩ ≤ ⌐ ╣√▪☺ꜙⱣfi♩≤⇔≡⁸ ≤⇔≡─ ╩ ⇔√⁹ 

↕╠⌐⁸ ה ⌐⅔™≡⁸ ─ ◖꜡♫ ≤ ⌂╡⁸►▬ꜟ☻─ ⅜ ╡⌐ↄ™ ╩ ≤⇔√⁸ ─ ⁸SARS⁸MERS╩ ╗ ◖꜡♫►▬ꜟ

☻ ⌐╙ ⅜ ≢⅝⁸ ─ ─►▬ꜟ☻ ⌐╙ ⌐ ╩ ↕∑╢↓≤⅜≢⅝╢ ╩ ≤ ≢ ⇔√⁹ ⌐ ⅜ ╪≢™╢↓╣╠─►▬ꜟ

☻ ≤│ ╩ ⇔⁸ ◄ⱨ▼◒♃כ ╩ ⇔⁸►▬ꜟ☻─ ≤⌂╢ ─ ╩ ≤∆╢ ≢ ╩ ∆ ─ ╩ ⇔√

─ ≤⌂╢ ⅜ ⌂™ │ ↄ─ ◖꜡♫►▬ꜟ☻⌐╙ ─ ╩ ∆╢↓≤⅛╠⁸ ╠╣√ ►▬ꜟ☻ │⁸ ╩ ╗ ◖꜡♫ ►▬ꜟ☻⌐ ↄ

╩ ∆↓≤⅜ ≢⅝⁸ ╙ ╘ ⅝⌂ ⌐≈⌂⅜╢⁹ 

 

╕√⁸ ⌐ ╢ ┘ ⌐⅔™≡⁸ Ᵽfi◒⌐⅔↑╢ ⁸ ◌♬◒▬◙ꜟ─ ╙ ╩ ⅝ↄ ╢ ≤⌂∫√

5,789⁸◌♬◒▬◙ꜟ 220 ↓≤⁸ ☿fi♃כ⅜ ∆╢ 4,000 ─ ⅜ ⌐ ↕╣≡™╢ ⁸ ─▪Ⱶ♦◌▪ה ⌐

⅝ↄ ⇔≡™╢⁹↕╠⌐⁸ ─ ☿fi♃כ≢│ ⌂ ⌐╟╢ SPF ╩ ∫≡™╢√╘⌐ ⌐ ⌂ ≤⌂∫≡™╢⁹╕√⁸

☿fi♃⁸│≡™⅔⌐כ ≢№╢◄▬☼⌐ ⇔≡│▪☺ꜙⱣfi♩►▬ꜟ☻╩ ™√ √⌂꞉◒♅fi─ ╩ ∫√ HIV ►▬ꜟ☻─ ┼─ ⁹ │

≢ ⅝ↄ ∂╠╣⁸ ─ ≢№╢ ▪⌐⅔™≡ ↕╣⁸☿Ⱶ♫כ╩ ∫√⁹ ꞉◒♅fi─ ♪▬ⱷכꜝכ♥≡⇔≥ ꞉◒♅fi─ ╩ ℮ⱪ꜡☺▼◒♩╩

⇔≡⅔╡⁸ ╙ ╘ ⅜ⱶכ♅⌂⅝ ↕╣≡™╢⁹↓╣╕≢⁸ ≢ ⇔⅛ ─ │⌂ↄ⁸꞉◒♅fi♃▬ⱪ─ │ ⁸⅛≈⁸ ∆╣┌ ⌐≤∫

≡∕─ │ ⅝™≤™℮↓≤─╖⌂╠∏⁸ ╩ ∆╢ ⅜⌂™ ≢⁸ ≢╙ ⅝⌂ ≤⌂╢⁹ 

 

 ╕√⁸ ה ⌐⅔™≡│⁸₈ ≢─ ●▬♪ꜝ▬fi₉ ⌐ ∆╢ ╛⁸₈ 4 ─ ₉┼─ ─ ≤⌂╢ ╩

∆╢≤≤╙⌐⁸₈ ₉─ ה ◘▬♩╩ ⇔√ COVID -19 ─ ⅜ ⌐ ╘╠╣√↓≤⅜ ≢⅝╢⁹ 

 ↕╠⌐⁸ 27 ⌐ ≤ ה ⅜ ⇔√↓≤⌐╟╢ ╩ ∆╢√╘─ ⌐≈™≡⁸ ─ ⅜

⇔√↓≤⌐ ⅎ⁸ ─ ⇔™ ⌐ ∆╢ ⌐≈™≡│⁸ ⌐◖ⱱכ♩╩ ⇔⁸Ᵽ▬○▬fiⱨ◊ⱴ♥▫◒☻⌐╟╢♦כ♃ⱬכ☻ ⌐╟╡⁸ ╩

╘√ ≤ ⁸ ⁸ ≤─ ⌐≈™≡ ⅜ ⇔≡⅝≡™╢↓≤│ ≢⅝╢⁹ ⇔√ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃╩ ╛ ⁸

⌂≥─ⱷ♃♦כ♃─ ⌐☻כⱬ♃כ♦√⇔ ⇔⁸ ≢ 7,000 ╩ ⅎ╢ ─ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃ⱬכ☻╩ ⇔⁸ ⌐ ≢⅝

╢╟℮ ⇔√⁹ 
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⌐ ∆╢  

⌐≈™≡│⁸ ⌐ ∆ ─≤⅔╡ ≤⇔≡ ╩ ╢ ≢№╢≤ ∆╢⁹ 

⌂ ≤⇔≡│⁸ ⌐≈™≡⁸D-▪Ⱶⱡ ╩ ⇔≡ ╩ ⅛≈ ⌐ ∆╢ ╩ ⇔⁸ ─ ≢№╢ ╛ ─ ╩ ⇔√⁹╕√⁸

D-☿ꜞfi⌐ ╩ ⇔≡ ─ ╩ ╘╢ ⅜№╢↓≤╩ ⇔⁸ ─ √⌂ ╩ ⇔√⁹ ─ ┘ ⌐≈™≡⁸ ╩ ≤⇔√ ⌐

↑≡⁸ IPF ╩ ╗ ─ ╩כ♦☻◒♇ⱴꜟ♅○Ⱶה ⁸╕√⁸OS╛ⱪ꜡◓ꜝⱵfi◓ ╩ ╦∏ AI ╛ DB ╩ ↕∑╢↓≤⅜≢⅝╢ ⱪꜝ♇♩ⱨ◊

ⱶ₈כ ₉⌐⁸AI ╩ √⌐ 9 10 ⁸ ◖ⱱכ♩─ ⇔√ ⁸ ┘ⱪ꜡♥○כⱶ♦כ♃ ╩ ∆╢⌂≥─ ╩ ≡⅔╡⁸ ⌐ ⅝⌂ ╩⇔≡™╢⁹

⌐ ╩ →≡™╢⁹╕√⁸꞉◒♅fi ─ ┘ ⌐≈™≡⁸▪ꜟ◌ꜞ◕Ⱡ☻ Lipid A ─ ▪☺ꜙⱣfi♩≤⇔≡─ ≤⇔≡⁸▬fiⱨꜟ◄fi◙ B ⌐ ∆╢꞉◒♅fi

⌐⅔↑╢▪☺ꜙⱣfi♩ ╩ ╠⅛⌐⇔√⁹↓╣╕≢⌐ ⇔≡™╢ ▪ꜟⱩⱵfi╛ ꞉◒♅fi─╟℮⌂ T ∞↑≢│⌂ↄ⁸ ─╟℮⌂ T ╩ ╗ ™ ⸗ה

♄ꜞ♥▫┼─ ⅜ ≢⅝╢⁹╕√⁸ ⱷכ◌כ≤─ ≢ Lipid A ─ ╩ ⇔⁸ ≤⌂╢╟℮⌂ │ ╘╠╣∏ ⌐ ↑√ ⌂ ≢№╡⁸ ⅝ ⅝⁸꞉◒♅fiה ⱷכ

≥כ◌ ≢ ⌂≥ ⌐ ↑√ ╩ ╘≡™ↄ⁹ ▪ꜟ◌ꜞ◕Ⱡ☻ Lipid A ╩ ≤ ⌐ ╣√▪☺ꜙⱣfi♩≤⇔≡⁸ ≤⇔≡─ ╩ ⇔√⁹ 

ה ⌐ ╢ ─ ┘ ⌐≈™≡⁸COVID19 ►▬ꜟ☻≢№╢ SARS CoV-2─☻Ɽ▬◒♃fiⱤ◒ ⌐ ∆╢ ⅜ COVID19 ─ ⌐ ™╠╣≡™╢≤↓╤≢№

╢⅜⁸ ─ ⇔√►▬ꜟ☻ │ ⌐ ⅜ ╪≢™╢↓╣╠─►▬ꜟ☻ ≤│ ╩ ⇔⁸ ◄ⱨ▼◒♃כ ╩ ⇔⁸►▬ꜟ☻─ ≤⌂╢

─ ╩ ≤∆╢ ≢ ╩ ∆ ─ ╩ ⇔√ │⁸ ─ ╩ ∆╢ ►▬ꜟ☻ ⌐ ∆╢↓≤≢⁸ ─ ↄ─►▬ꜟ☻ ≤│ ⌂╡⁸

⅜ ╡⌐ↄ™☻Ɽ▬◒♃fiⱤ◒ ⌐ ∆╢◄Ⱨ♩כⱪ╩ ≤∆╢↓≤ ⌐⌂∫√⁹ ≤⌂╢ ⅜ ⌂™ │ ↄ─ ◖꜡♫►▬ꜟ☻⌐╙ ─ ╩ ∆╢↓≤⅛╠⁸ ╠╣√

►▬ꜟ☻ │⁸ ╩ ╗ ◖꜡♫ ►▬ꜟ☻⌐ ↄ ╩ ∆↓≤⅜ ≢⅝⁸ ⌐ ⅝⌂ ⌐≈⌂⅜╢⁹ 

⌐ ╢ ┘ ⌐≈™≡│⁸ ─ ⁸ ⸗♦ꜟ ─ ⁸ ─ ה ─ ⁸◌♬◒▬◙ꜟ─ ⌂≥─ ─ ╩ ↄ ∆╢≤≤╙⌐

╩ ⇔√꞉◒♅fi ┼─ ⁸ ─▪Ⱶ♦◌▪ה ⌐ ⇔≡™╢⁹ ⌐⁸╕√⁸ ─ ─ ─√╘⁸ ╘⌐ ⌐ ™╢ ─ ╩ ™⁸

ᵑ▪ꜟⱩⱵfi ─ ⁸ᵒ ∆╢ ─ ⁸ᵓ ╩ ℮↓≤≢ ⌂ ─ ╩ ℮↓≤⅜ √⁹ ⌐⁸ ⇔√ ≤≤╙⌐⁸ᵑ ⁸ᵒ ⁸ᵓ ╩Ɫ

▬Ⱪꜞ♇♪↕∑√ ⌐╟╡♪ⱤⱵfi ─ ⌂ ⅜ ≢⅝√⁹↕╠⌐⁸ ≢№╢◄▬☼⌐ ⇔≡│▪☺ꜙⱣfi♩►▬ꜟ☻╩ ™√ √⌂꞉◒♅fi─ ╩ ∫√⁹

│ ≢ ⅝ↄ ∂╠╣⁸ ─ ≢№╢ ▪⌐⅔™≡ ↕╣⁸☿Ⱶ♫כ╩ ∫√⁹ ꞉◒♅fi─ ♪▬ⱷכꜝכ♥≡⇔≥ ꞉◒♅fi─ ╩ ℮ⱪ꜡☺▼◒♩╩ ⇔≡⅔╡⁸

╙ ╘ ⅜ⱶכ♅⌂⅝ ↕╣≡™╢⁹↓╣╕≢⁸ ≢ ⇔⅛ ─ │⌂ↄ⁸꞉◒♅fi♃▬ⱪ─ │ ⁸⅛≈⁸ ∆╣┌ ⌐≤∫≡∕─ │ ⅝™≤™℮↓≤─╖⌂╠

∏⁸ ╩ ∆╢ ⅜⌂™ ≢⁸ ≢╙ ⅝⌂ ≤⌂╢⁹ 

─ ⌐≈™≡│⁸ ⌐⅔↑╢ ╡ ╖ ⁸ ה ─ ⌐⁸ ┘ ⌐⅔™≡ⱪ꜡◓ꜝⱶ○ⱨ▫◘כ ⌐╟╢ ה

─ ⁸ ⌐╟╢ ─ ╩ ⇔≡⁸ ╛ ⌐ ↑√ ⅜ ╠╣≡™╢⁹ 

≤ ⌐ ∆╢ ⌐≈™≡│⁸ ─ ≢ ╘╢ ≢─ ─●▬♪ꜝ▬fi≤⇔≡─ ⌂ ⱪ꜡◓ꜝⱶ 16 ⌐ ∆╢ ─ ⁸

ה ─ ╩ ⇔≡ ⌐ ∆╢⌂≥⁸ ⌂╠┘⌐ ─√╘─ ⅜ ≥⅔╡ ╘╠╣√⁹╕√⁸ ה │ ◖꜡♫►

▬ꜟ☻ ─√╘⁸ ↕╣⌂⅛∫√⅜⁸○fiꜝ▬fi ◦☻♥ⱶ≢№╢₈ ⇔╠═₉─▪♇ⱪ♦כ♩│ ≥⅔╡ ∫√⁹╕√⁸ ─ ─ ⌐ ╦╢ ⌐

≠ↄ ╩ ⅛≈ ⌂ↄ ∆╢≤≤╙⌐⁸₈ ₉─ ה ◘▬♩╩ ⇔√ COVID -19 ─ ╩ ⇔ ╘≡™╢⁹ 

⌐╟╢ ╩ ∆╢√╘─ ⌐≈™≡│⁸ ⌐ ⇔√ᵑ ─ ⇔™ ⌐ ∆╢ ⁸ᵒ ה ┼─ AI ⌐ ∆╢ ⁸ᵓⱨ꜠▬ꜟ─Ᵽ▬○ⱴכ

─כ◌ ⌐ ∆╢ ╩ ⌐ ⇔≡™╢⁹ ⌐ᵑ⌐≈™≡│⁸ ⌐⅔™≡ ∟ →√◖ⱱכ♩⌐⅔™≡ ─ ╩ ╢ ≤ ⌐⁸ ╛ ≤─ ≤⇔≡ ─

╛ ╩ ≤⇔√◖ⱱכ♩╩ ∟ →⁸ ╩ ─≢Ɽfiꜗ☺ꜟכ○⁸╡⅔≡⇔ ⌐ ╡ ╪≢™╢⁹ ≤ ≢─◖ⱱכ♩⅛╠─◘fiⱪꜟכ♦ה♃ ≤ ╩ ⇔⁸ ≢─

╩ ╢ ╩ ⇔√⁹↕╠⌐ ╛ ─≤⌂♩כꜞ☻▪⁸ √⌂◖ⱱכ♩⅛╠─◘fiⱪꜞfi◓⁸ ⌂≥─ ◖ⱱכ♩≤─ ╙ ╘⁸ ⌐ │⁸1,800 ╩ ⅎ╢◘fi

ⱪꜟ╩ ⇔⁸ ─ ╩ ╘√⁹ ⇔√ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃╩ ╛ ⁸ ⌂≥─ⱷ♃♦כ♃─ ⌐☻כⱬ♃כ♦√⇔ ⇔⁸ ≢ 7,000 ╩ ⅎ╢

─ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃ⱬכ☻╩ ⇔√⁹ 

┘ ⌐≈™≡│⁸ ⌐ ∫≡ ⌐ ⅜⌂↕╣≡™╢⁹ 
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─ ⌂ ⁸  

⌐ ≠⅝ ⅜ ↕╣╢ ─√╘⁸∕╣⌐ ℮ ─ ⅜ ≤⌂╢⁹ 

 

∕─  

⌐ ∆╢

─ ⌂  

ה ─ ╩ ⌐╟╢ ◖꜡♫►▬ꜟ☻ ≤◄Ⱨ♩כⱪ─ ⌐ ∆╢ │⁸ ╙ ⅝╢ ─ ™Ɽfi♦Ⱶ♇◒⌐ ⅎ⁸ ╘≡ ♬

─☼כ ™ ≤ ╦╣╢⁹ 

ה ╩ ה ⌐ ≢⅝╢D-☿ꜞfi ⌐╟╢ │⁸CKD ─ ─ ⁸ ─ ─ ⅛╠ ≢⅝╢ ≢№╢ 

ה ∆═⅝ⱳ▬fi♩≤⇔≡⁸ ◖꜡♫ ─ ☻כⱬ♃כ♦≥ ≤ ⅜ →╠╣╢⁹ 

ה ↄ─►▬ꜟ☻ ╛ ◖꜡♫►▬ꜟ☻ ⌐∆═⅛╠ↄ ⇔⁸ ≢ ╩ ∆⁸ ⇔™♃▬ⱪ─  ►▬ꜟ☻ ─ ⌐ ⌐ ↑≡ ⇔√

│⁸ ™⌐ ≢⅝╢⁹ 

ה ☿fi♃כ⌐╟╢ HIV ─ ╩ ⌐⇔√ √⌂ ꞉◒♅fi─ │⁸ ─ ⅝⌂ ≢№╡⁸ ─ ╛ ⌂ ⅛╠

⌐╙√╠∆ │ ╡ ╣⌂™╙─≤ ⅎ╢⁹ 

₈ה ≤ ⌐ ∆╢ ₉⌐⅔™≡⁸ ╛ ⌐ ∆╢ ╙ ≤ ⌐ ⅛ ↕╣╢↓≤╩ ∆╢⁹╕√⁸₈ ⁸ ⁸ ╙ ╗ ₉⌐≈

™≡⁸₈ ⌐ ⇔√ ⅜ ╩ ↑√ ─ ⅜ ⇔≡™╢₉≤ ⅜№∫√⅜⁸∕─ ─ ↑√ ╩◌Ᵽכ≢⅝╢↓≤╩ ∆╢⁹ 

₈ה ⌐╟╢ ╩ ∆╢√╘─ ⌐ ∆╢ ₉─ ─ ─ ↕ 24 │⁸ ≢№╢ⱴ▬◒꜡Ᵽ▬○כⱶ ─ ╩ ∆╙─≢№╡⁸ ↄ

≢⅝╢⁹ ⌐⁸ⱪ꜡♥○כⱶ ≤ⱷ♃Ⱳ꜡כⱶ ⌐╟╢ⱨ꜠▬ꜟ─Ᵽ▬○ⱴכ◌כ─ ⌐⅔™≡⁸ⱨ꜠▬ꜟ ⌐ ™ ⌐ ⅜№╢ ╩ ⇔

⌐ ⇔√↓≤│⁸ ─ ⁸╙⇔ↄ│ ⅛╠─ⱨ꜠▬ꜟ ┼─ ⅜ ≢⅝╢ ≤⇔≡ ⌐ ∆╢⁹ 

 

─ ⌂ ה  ꜞ☻◒ ─ ╩ ↑╢↓≤⌐╟∫≡⁸ ─ ─√╘─ ╩ ⇔≡™ↄ⁹╕√⁸↓╣╠─ ⅜ ⇔⌂™╟℮⌐⁸ ⅜ ⌐

↕╣≡™╢↓≤╩ ╙ ⇔≡™ↄ⁹ 
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   ₒ ה ה ₓ 

 

  

Ї 

 

 

   

Ї 

 

 2015

 

2016

 

2017

 

2018

 

2019

 

2020

 

2021

 

 2015

 

2016

 

2017

 

2018

 

2019

 

2020

 

2021
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─ ⌐ ↑√

⌂ ╩

∆╢⁹ ⌐

│⁸↓╣╕≢

⇔≡⅝√

√⌂ ⸗♄ꜞ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♪ ꜝ ♇ ◓ ꜞ ⱳ ☺ ◦ ꜛ ♬ fi ◓ (Drug 

Repositioning, DR) ─ ╩ ∂≡⁸DR ─

╩ ⇔√⁹╕√⁸ כⱬ♃כ♦

☻─ ⌐╟╡⁸ ─ ╩ ⇔√⁹ 

RNA ─ ─ ⇔

─ ╩ ⇔√⁹↕╠⌐⁸ ►▬

ꜟ☻ ⌐⅔↑╢Ᵽ▬○ⱴכ◌כ─

╩ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↓╣╕≢─ ≢ ⇔≡⅝√►♥꜡

◓꜡ⱦfi─▪Ⱶⱡ ╩ ⇔⁸

♅▼♇◒ⱳ▬fi♩ ⅜ ⌂ PD-1/PD-

L1 ⌐ ∆╢ ─

≤ ╩ ⇔√ ⁸

IgG ≤ ⇔≡⁸ ─ ─

╩ ∆╢ ╩ √⁹ 

╕√⁸ ⅜ ╠⅛≢№╢╙──⁸

⅜ ─ ⅛╠ꜞ◖fiⱦ♫fi♩
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◄ ─

╩ ™

≡⁸ ⁸

┘ ─

─

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♥▫⅜⁸

≤≥─╟℮⌂

™╩ ∆─⅛

╩⁸╟╡ ⌐

∆╢≤≤╙⌐⁸

╩

∆╢↓≤≢⁸∕

─ ╩

∆╢⁹ 

 

◄ ─

╛ ╩

∆╢√╘─

ꜞfi ◦◓♫

☻כⱬ♃כ♦ꜟ

─ ╩ ⇔

≡ ∆╢⁹

ꜞfi כ♦

♃╩ ™√◐♫

♀כ

─ ≤∕─

╩ ╘⁸

ה ⌐⅔

↑╢ ╩

∆╢⁹╕√⁸

╩ ─

⌐

∆╢⁹ 

 

ⱬ♃כ♦

כ♦─╠⅛☻כ

♃ ╩ ⇔⁸

►▼Ⱪ ⌐

⇔√

ⱪꜝ♇♩

ⱨ◊כⱶ─♦כ

♃─ ╛

─ ╩

∆╢⁹ ⇔

≡⁸ כ♦

♃╩ ™≡

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ∆╢√╘─ de novo sequence

╩ ⇔⁸ⱴ►☻⸗♦ꜟ ⌐ ⌂ ─

⌐ ⇔√⁹ 

 

 

 

 

 

 

 

86 ─ ⅜╪ ─⁸⅜╪ ה

⅜╪ ⅛╠ ⇔√ ╩ ™≡

≢ ╠╣√ꜞfi ◦◓♫ꜟ ╩

⌐⇔≡⁸ ─◘Ⱪ◓ꜟכⱪ╩ ⇔√⁹

↕╠⌐ ─ ─ ⅛

╠⁸ ─◘Ⱪ◓ꜟכⱪ⅜ ╩ ╢≤∕

─ ⅜ ∆╢↓≤╩ ╠⅛⌐⇔√⁹∕

─◘Ⱪ◓ꜟכⱪ⌐ ∆╢⁸ ⅔╟┘

╩ ╩ ™≡ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

⸗♦ꜞfi◓◦☻♥ⱶ

DruMAP ⌐ ⇔≡│⁸CYP / ╛♩

ꜝfi☻ⱳכ♃כ ⌐ ╩♃כ♦╢∆

⌐ ה ⇔⁸CYP ─ⱬכ☻

⸗♦ꜟ╩ ⇔√⁹╕√⁸DruMAP כꜚ─

◙ⱦꜞ♥▫ ╩ ≤⇔≡►▼ⱩⱭכ☺

─ ╩ ⇔√⁹ ⇔≡ ⅛╠

♃כ♦─ ⌐ ↑√ ╩ ⇔√⁹ 
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꞉◒♅fi

─ ┘

 

ה

⌐ ∆╢√

╘⁸꞉◒♅fi ┘

∕─

▪☺ꜙⱣfi♩

┘⌐ ◦☻♥

ⱶ ╩ ≤⇔√

⁸

─ ╩

™⁸꞉◒♅fi ─

⌐≈⌂⅜╢

─ ╩

∆↓≤⁹╕√⁸

∕─ ╙

⇔≡꞉◒♅fi ─

╩ ∆╢↓

≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

꞉◒♅fi

─

┘  

⌐ ∆╢√

╘⁸ ─╟╡

⌂꞉◒♅fi

╩ ⌐ ⌐

∆╢↓≤⅜

≢№╢⁹↓

─√╘⁸꞉◒♅

fi ┘∕─

▪

☺ꜙⱣfi♩

┘⌐ ◦☻♥

ⱶ ╩ ≤⇔

√ ⁸

─

╩ ™⁸꞉◒♅

fi ─ ⌐≈

⌂⅜╢

─ ╩

∆⁹╕√⁸∕─

╙ ⇔≡

꞉◒♅fi ─

╩ ∆╢⁹

⌐│⁸

─ ╩

⸗♦ꜟ

─ ╩ ℮⁹ 

 

╛

╩ ⇔≡⁸

⌂

⌐

⌂

כⱬ♃כ♦┘

☻ ╩ ℮⁹ 

 

 

꞉◒♅fi

─ ┘

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

꞉◒♅fi

─ ┘

 ▪⁸▬ 

ₒ ₓ 

ה ╛ ─

⅜ ─ ╛

≥☼כ♬─

⇔≡™╢⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ≤─

─  

ה ┼─

⁸ ┘

▬ⱬfi♩ ┼─

─  

ה  

ה ─

 

 

ה ╛ ─

⅜ │▪

◌♦Ⱶ▪⌐⅔↑╢

─ │

⌐≈⌂⅜∫≡

 

 

 

☻כⱬ♃כ♦ DDrare ╩

⇔⁸ 338 ⌐ ⇔√⁹DDrare

◦☺ⱳꜞה◓♇ꜝ♪⁸⅝≠≥╙⌐♃כ♦─

ꜛ♬fi◓─ ╩ ⇔≡

⇔⁸ ≤─ ╩ ⇔√⁹ ה

⌐≈™≡⁸ ♃כ♦

ⱬכ♦─☻כ♃ 10 ⁸ ┘

꜠☺☻♩ꜞ─ ─ ╩ ↑⁸

╩ ⇔√⁹

Ᵽfi◒⌐⅔™≡⁸ ה ─

ה ╩ ⇔⁸ ─

DNA ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ꞉◒♅fi ─ ₓ 

▪ꜟ◌ꜞ◕Ⱡ☻

Lip id A ─ ▪☺ꜙⱣfi♩≤⇔≡

─ ≤⇔≡⁸▬fiⱨꜟ◄fi◙ B

⌐ ∆╢꞉◒♅fi⌐⅔↑╢▪☺ꜙ

Ᵽfi♩ ╩ ╠⅛⌐⇔√⁹↓╣╕

≢⌐ ⇔≡™╢ ▪ꜟⱩⱵfi╛

꞉◒♅fi─╟℮⌂T

∞↑≢│⌂ↄ⁸ ─╟℮

⌂T ╩ ╗ ™

─┼▫♥ꜞ♄⸗ה ⅜ ≢⅝

╢⁹╕√⁸ ⱷכ◌כ≤─

≢ Lipid A ─ ╩ ⇔⁸

⁸ ⁸ꜞfiⱤ ⁸

⌂≥⌐⅔™≡ ≤⌂╢╟℮⌂

│ ╘╠╣⌂⅛∫√⁹↓╣╠─

│⁸ ⌐ ↑√ ⌂

≢№╡⁸ ⅝ ⅝⁸꞉◒♅fiה

ⱷכ◌כ≤ ≢ ⌂≥

⌐ ↑√ ╩ ╘≡™ↄ⁹↕

╠⌐ ▪ꜟ◌ꜞ◕Ⱡ☻ Lipid A ╩

≤ ⌐ ╣√▪☺ꜙⱣfi♩

≤⇔≡⁸ ≤⇔≡─ ╩

⇔√⁹ 

─ ╩

⇔√ ⌐≈™≡⁸

⌐╟∫≡ ↕╣╢ √⌂

ɖKetoA ╩ ⇔⁸ɖ
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℮⁹ 

ₒ ₓ 

▪ ꞉◒♅fi

┘▪☺ꜙⱣfi♩

─ ╩

℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ 

⌐ ∆╢

≤⇔

≡⁸⸗♇◒▪♇ⱪ

꞉◒♅fi

╩

∆╢⁹▪☺ꜙⱣfi

♩─ ╩

∆╢⁹ 

 

⁸꞉

◒♅fi ⌐⅔

↑╢ⱥ♩

─ ─

╩ ℮⁹

20 ─

♦

♃כ ╩

≤⇔≡⁸

⁸∕╣⌐

⇔√꞉◒♅fi

≤Ᵽ▬○ⱴ

─כ◌כ ╩

℮⁹ 

 

⌐ ∆╢√

╘⁸ ⌐

⅛⅛╢

─☼כ◦

⌐ ↑√

⁸

⁸ ┘

⌐ ∆╢

╩ ℮⁹

⌐⁸ ⌐

≤⌂∫≡™

╢ ⌐ ∆

╢ ⌐

™╢⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה  

ה ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤⇔≡─⸗♇◒▪♇ⱪ

꞉◒♅fi─ ─ ≤⇔≡⁸

⁸ ⌐ ∆╢꞉◒♅fi ╩

╘ ⇔√⁹ 

 ◖꜡♫►▬ꜟ☻⌐ ∆╢▪☺ꜙⱣfi

♩ ╩ ╘⁸4 ≈─ ▪☺ꜙⱣfi♩╩

∆═≡ 1 ╡⁸ ⇔√⁹

☿fi♃כ ☿fi♃כ ≤─

≤⇔≡ 70

⅛╠ ≢ ⌂▪☺ꜙⱣfi♩╩

∆╢ ╩ ⁸ ⇔√⁹∕─

▪☺ꜙⱣfi♩⌐╟╢ ►▬ꜟ☻ ⁸

─ ⌐ ⁸ ⁸

5 ⁹ 

 

 

ⱥ♩ ⅜⁸ ─◌◒

♥ꜟ≢ ╩ ∆╢↓≤╩

⌐ ╠⅛⌐⇔√⅜⁸↕╠⌐⁸

◘Ⱪꜚ♬♇♩─ ≢ ⅜ ≢№∫√

Hn ◘Ⱪꜚ♬♇♩⌐≈™≡⁸ ≤─

╩ ⇔√ ⁸ ─√╘⌐Hn

─ ╩ ℮ ⅜ ↕╣√⁹

⁸ │⁸Hn ─ ╩ ∆╢↓

≤⅜ ↕╣√⁹∕─ ⁸B ►▬

ꜟ☻⁸⅔╟┘ ꜞ◖fiⱦ♫fi♩

⌐ ⇔≡⁸ ⁸⅔╟┘ ⅜

╘╠╣√↓≤╟╡⁸2 ─

╩ ∫√⁹╕√ ≢ ™∞↕

╣√ ≈™≡⁸ ≢№╢⁹

↓╣╠─ │⁸ ⌐ ⇔⌂

™ ⌂ ╩ ∆╢ ≢ ╘≡

⌂ ≤⌂╢⁹ 

╛ ─

⌐ ∆╢ von Willebrand

⌐ ∆╢ ≤⇔≡⁸ ⌂ⱴ►☻

ADAMTS13 ─ ╩ ∫≡™╢⁹

♩⁸ⱥ≡⇔≥☼כ◦ ╩ ∫√ ꜠

Ɽכꜞ♩כ╩ 2 ⇔√⁹↕╠⌐⁸

Master cell bank ─≡⇔≥☻כ♁ꜞ

KetoA │PPARɘ ╩ ⇔≡ⱴ

◒꜡ⱨ□כ☺─ ◔⸗◌▬fi

╛ ╩ ∆╢↓≤≢⁸

╛ ╩ ≢⅝╢↓≤╩

╠⅛⌐⇔√⁹∕─ ⁸™ↄ≈⅛─

─ ╩ ™∞⇔⁸

ⱷ◌♬☼ⱶ ╩ ╘≡™╢⁹↓╣

╠ ⌐ ⅎ≡⁸↓╣╕≢⌐

™∞⇔√ ╩ ≈

╩⁸ ╩ ⇔≡

⌐ ∆╢√╘─ ╩⁸ ⱷ

≥כ◌כ ≢ ╘≡™╢⁹ 

↓╣╠ ─ ⅛╠⁸ ⱪ꜡☺

▼◒♩─ ≢№╢₈ Ί

Ί ה ≤ כ꞉כ◐╩₉

♪⌐⇔√ ─↕╠⌂╢ ⅜

↕╣⁸ ╩ ⅛╠

∆╢ ╛ ─ ⌂

≥╩ ╘⌂⅜╠⁸ ─ ה

⌂≥─ ⌐ ↑√

╩ ⇔≡™╢⁹ 

 

꞉◒♅fi ⌐⅔↑╢

⁸ ⌐⅔↑╢ ⱥ♩

⸗♦ꜟ⌂╠┘⌐ⱥ♩ ╩

⌐☻꜠ⱶכ◦ ⌂

ⱪꜝ♇♩ⱨ◊כⱶ╩ ∆╢

═ↄ⁸ ╕≢⌐ ⇔√◘ꜟ♩

ꜝfi☻◒ꜞⱪ♩כⱶ ─ ⌐

ⅎ⁸ │⁸◦fi◓ꜟ☿ꜟ╩

™√ mRNA ₉≤₈

⌂Ᵽכ◖כ♪╩ ⇔≡™╢

⌐╟╢

₉╩ ⌐ ⌂ ≢№╢

AbSeq─ ⁸ ╩ ⇔√

⌐⅔↑╢ ─

╩ ⇔√⁹ ⱪꜝ♇♩ⱨ◊כⱶ

╩ ⇔≡⁸ ╕≢⌐ ⇔√

꞉◒♅fi ╩ ™⁸ ◖꜡♫

►▬ꜟ☻⌐ ∆╢ ꞉◒♅fi

⌐ ⇔⁸ ה ╩ ╘⁸



15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⅔™≡⁸ ⇔

≡™╢ כ◦

☼─ ⁸

╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

►▬ꜟ☻

⁸

⁸ ┘⌐∕╣╠

─ ⌐≈

™≡⁸ ─

╛

─ ╩ ╗⁸

╩ ⇔

≡⁸∕─ ┘

⌐ ─ⱷ◌

♬☼ⱶ╩ ⇔⁸

Ᵽ▬○ⱴכ◌כ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╙ ⇔√⁹↓╣╠ ─

fiכ꜡◒ ⁸ⱥ♩ ⌐ ⇔≡⁸

⁸ ≤─ ╩ ∫√⁹

│⁸ ─☼כ◦ ─

╖⌂╠∏⁸ ─ ╩ ⌐⁸

TTP ─ ⁸⅔╟┘ ⌐ ∆╢

⌐ ∆╢↓≤⅜ ≢⅝╢⁹ 

◖꜡♫►▬ꜟ☻ ⌐⅔↑╢

⁸ ⌐ ⇔≡─ ╩ ∆╢

√╘⌐⁸ⱥ♩ ─☼כ◦ ╩

∫√⁹2 ─ ╩ ∆╢ ◦

♩fiⱦ♫fi◖ꜞ╩☼כ ⇔⁸ ⌐☼כ◦

≈™≡ ╩ ∫√⁹↓╣╠ │⁸

╟╡ ⇔√ ◖▪ ─

╩ ∆≤≤╙⌐⁸ ⌐⅔↑╢

⁸ ⅜ ↕╣╢ ⌐ ⇔⁸

╩☼כ◦ ≢⅝╢↓≤⅜ ╠⅛≤⌂

∫√⁹ 

Ᵽ▬○ ⌐⅔↑╢ⱪ꜡♥○Ⱶ◒

☻⁸⅔╟┘◕ⱡⱵ◒☻ ⱪ꜡

♥○◕ⱡⱵ◒☻ ─ⱪꜝ♇♩ⱨ◊כⱶ

⁸ⱪ꜡♥○כⱶꜞ◘כ♅ⱪ꜡☺▼◒

♩≤ ≢⁸♫ⱡ LC-MS/MS ╩ ™√

─☼כ◦ ⱪꜝ♇♩ⱨ◊כⱶ╩

⇔√⁹ ⌐⁸ ⌂ ╩

⌐∆╢√╘⌐⁸ ꜞ◐♇♪Ᵽ▬○ⱪ◦

╩כ ™√ ⱪ꜡♥○כⱶ ─ⱪ꜡

♩◖ꜟ ╩ ⇔√⁹ 

 

►▬ꜟ☻ ⌐ ⇔≡⁸ ─

≢│⁸◖ⱥכ◦fi╩ ⇔√◒꜡ⱴ♅fiꜟכ

ⱪ ⌐╟∫≡ ⅜ ↕╣╢↓≤

╩ ╠⅛⌐⇔√⁹↓╣╩ ⌐⁸►▬ꜟ☻♃

fiⱤ◒ ≤ H4K20me3 ⱥ☻♩fiⱷ♅ꜟ

─ ─ ⅜ ⌐⌂╢↓

≤⅜ ↕╣⁸ ≤∆╢ ◄Ⱨ◕ⱡ

ⱶ ─ ╩ ⅝ↄ ↕∑╢↓≤⅜≢

⅝√⁹╕√⁸H4K20me3 ─ │⁸

─ ה╪⅜ ≢ ↕╣

√⁹H4K20me3 ─ │⁸↓╣╠─ ⌐

⅔↑╢ ─Ᵽ▬○ⱴכ◌כ≤⌂

┘꞉◒♅fi⌐╟╡ ↕╣╢

☻Ɽ▬◒ CD8T ─ ה

⌐≈™≡ ╩ ∫√⁹ ⅎ≡

꞉◒♅fi▪☺ꜙⱣfi♩ה

STING ꜞ●fi♪─ ⱥ♩

≢─ ה ⌐╟╡⁸

꜠☺ꜙⱷ─ ╩ ∫√⁹ⱴꜟ

♅Ɽꜝⱷכ♃כ ⌐╟╡ ─

ה Ɽꜝⱷכ♃כ⅛

╠ ─Ɽꜝⱷכ♃כ╩ ⌐

≢№╢↓≤⅜ ↕╣√⁹ 

 

꞉◒♅fi╛▪☺ꜙⱣfi♩⁸ ◦

☻♥ⱶ⁸ ה ╩ ⌐⇔

√ ₁⌂ ⌐⅔™≡⁸꞉◒♅fi⌂

╠┘⌐ ⁸ ≤⇔≡─

╩ ─ ה ⱷכ◌כ⌂≥

≤ ╩ ┘ ╘≡™╢⁹

∕─ ⁸ⱥ♩♦כ♃╩ ⇔√

─ ⌐ ∆╢ ─ ⌐

≈™≡╙⁸ ↄ─ ≤─

╩ ⇔≡™╢⁹ ↄ─ ╛

╩ ≤⇔≡ ↑ ╣⁸

─ ⌐ ↑√ ⌂

─ ╩ ∫≡⅔╡⁸ ⌐

↑√ ≢╙⁸ ⌐ ╩ ⇔

≡™╢⁹ 
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─ ⁸ ⇔™

ה ⌐

∆╢ ╩

℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╢↓≤⅜ ↕╣⁸ ≤∆╢

─ ╩ ↕∑╢↓≤⅜≢⅝√⁹ 

◒꜡ⱴ♅fi ⌐ ╦╢ Hi-C ♃כ♦

⇔≡⁸▬fiⱨꜟ◄fi◙►▬ꜟ☻⌐ ∆╢

◒꜡ⱴ♅fi ⌐ꜟⱣכ꜡◓╩ ⇔

√⁹∕─ ⁸►▬ꜟ☻⅜ ⌐ ∆╢

≤⁸◒꜡ⱴ♅fi─ (A)/

(B)─ phase separation ⌐╟∫≡⁸►

▬ꜟ☻─ ⌐ ⌂ ⅜

≢ ↕╣╢↓≤⅜╦⅛∫√⁹↓╣│⁸

►▬ꜟ☻⌐ ∆╢ ◒꜡ⱴ♅fi─ 4D

≤™∫√ ─ ⌐≈⌂⅜

╡⁸ ◄Ⱨ◕ⱡⱶ ─ ≤⌂

╡⁸ ≤∆╢◄Ⱨ◕ⱡⱶ ─ ⌐

∆╢╙─≢№╢⁹ 

 

ꜚⱦ◐♅fi ╩ ∆╢ CNOT4

│ⱥ☻♩fi H2B ╩ꜚⱦ◐♅fi ∆╢↓≤

⅜╦⅛∫√⁹▬fiⱨꜟ◄fi◙►▬ꜟ☻№╢

™│ SARS-CoV2►▬ꜟ☻⌐ ∆╢≤⁸

↓╣╠─►▬ꜟ☻♃fiⱤ◒ ≤ CNOT4 ≤

∆╢↓≤⌐╟∫≡⁸H2B ─ꜚⱦ◐♅fi

⅜ ↕╣⁸▬fi♃כⱨ▼꜡fi

─ ⅜ ⇔≡⁸►▬ꜟ☻─ ⅜

↕╣╢↓≤⅜╦⅛∫√⁹↓╣╩ ⌐⁸►▬

ꜟ☻♃fiⱤ◒ ≤ CNOT4 ─ ⁸

CNOT4 ꜚⱦ◐♅fi ⅜

⌐⌂╢↓≤⅜ ↕╣⁸ ≤∆╢

─ ╩ ⅝ↄ ↕∑╢↓≤⅜≢⅝

√⁹ 

 

◖꜡♫─ ─♃כ♦ ─

│ ─ ≈≢№╢⅜⁸ │⁸

Ᵽfi◒ (REBIND) ≤ ⇔≡⁸

⇔√◒ꜝ►♪ ╩☻כⱬ♃כ♦

♃כ♦≡⇔ ╩ ∫√⁹◒ꜝ►♪╩

™√ ☻כⱬ♃כ♦ ─ │

≢№╡⁸ ≤∆╢ ה כ♬

☼⌐ ≢⅝√≤ ⅎ≡™╢⁹ 

ICU ⌐ ⇔√ COVID -19  1,794

─ ─ ╩╙≤⌐⁸ /
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╩ ∆╢ ⸗♦ꜟ╩ ⇔

√⁹↓╣⌐╟∫≡⁸ ─№╢ ⅛╠

n ⌐ №╢™│ ECMO ⅜

⌐⌂╢╒≥ ⇔√╡⁸╕√ ECMO ╛

⅛╠⅛╠ ∆╢╒≥⌐ ∆╢↓

≤╩ ™ ≢ ≤⌂∫√⁹↓╣│⁸

─ ⌐ ⅎ⁸ ◖꜡♫─

↑  (ECMOה ⌂

≥ ─ ⌐ ≢№╡⁸ ≤∆╢

⌐☼כ♬ ⇔⁸ ─ ╩

⅝ↄ ∆╢↓≤⅜≢⅝√⁹ 

KM Ᵽ▬○꜡☺◒☻ ≤─

≢₈ ◖꜡♫►▬ꜟ☻ ⌐ ∆╢

꞉◒♅fi ₉─ ⌐⅔™≡⁸

╩ ⇔√⁹↓╣│ ◖꜡♫⌐ ∆

╢ ꞉◒♅fi─ ⌐ ∆╢╙─≢

№╡⁸ ≤∆╢ ה ⌐☼כ♬

≢⅝√≤ ⅎ≡™╢⁹ 

ICU ⌐ ∫√ COVID -19 ─

─ , Ᵽ▬♃ꜟ , ─ⱴꜟ♅

○Ⱶ◒☻♦כ♃─ ♃כ♦⁸⇔ ─Ɽ

▬ⱪꜝ▬fi╩ ⇔√⁹ │⁸

─ ╩ ⅎ╢ Dynamical Network 

Biomarker(DNB) ╛◦fi◓ꜟ☿ꜟⱴꜟ♅○

≥♃כ♦ⱶכ ─ ─○Ⱶ◒☻♦כ♃─

╩ ≤ ⇔≡ ∫√⁹

↓╣│⁸ ─ ╩ ⇔√

╛ ⌐≈⌂⅜╡⁸↓╣╠─ ─

⌐ ∆╢↓≤⅜≢⅝√⁹ 

◘ꜟ◖Ɑ♬▪ה≈℮ה ⅛╠⌂╢⁸

⌐╟╢ⱨ꜠▬ꜟ(ICU ─

⸗♦ꜟⱴ►☻╩ ⇔⁸∕─ ╩ ⇔≡⁸

Apelin -APJ ◦◓♫ꜟ⅜ ICU ⱨ꜠

▬ꜟ─ ⌐ ⇔≡™╢↓≤╩ ⇔

√⁹Apelin / APJ ⅜ⱨ꜠▬ꜟ─ ⌐

⌂╢ ⅜ ↕╣√⁹↕╠⌐⁸CNOT4

─ꜚⱦ◐♅fi mRNAה ╩ ⇔√

◘ꜟ◖Ɑ♬▪ ⱷ◌♬☼ⱶ╩ ⇔

√⁹↓╣│⁸CNOT4 ꜚⱦ◐♅fi

⅜◘ꜟ◖Ɑ♬▪─ ⌐⌂╢

⅜ ↕╣√⁹↓╣╠╩ ⇔≡⁸ ≤∆
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▬ ◦

☻♥ⱶ╩ ≤

⇔√ ╛

─

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▬ ╛

╩ ⇔≡

∆╢ ⌐

∆╢꞉◒♅fi

⌐ ↑⁸꞉ ◒

♅fi♦ꜞⱣꜞ⁸כ

/▪☺

ꜙⱣfi♩─ ⁸

♃fiⱤ◒ ╩

™√꞉◒♅fi

♦◙▬fi⌐≈™

≡⁸∕╣∙╣

⌐ ↑√

≤ ─

☼כ◦ ╩

∆╢⁹ 

 

─

╩ ∆╢

╩ ⇔⁸

∕─ ╩

≤⇔√

ה ≤⇔

≡─ ⌐ ↑⁸

╛ ⌂

≥─ ⌐

↑√ ≤

─ כ◦

☼ ≤

╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╢ ⌐╟╢ⱨ꜠▬ꜟ─ ─ ╩

⅝ↄ ∆╢↓≤⅜≢⅝√⁹ 

≤►▼ꜟ◦ꜙ ⌐ ∆

╢ ꞉◒♅fi│⁸ ╕≢⌐ ה

fi♪♩◐◦fi◄ה ⌂≥ ─

╩ ⅎ√ ◦☻♥ⱶ╩ ⇔≡™

╢⁹ │↓─ ◦☻♥ⱶ≢ ⇔√

꞉◒♅fi ⌐ ⇔√▪☺ꜙⱣfi♩─

∑╩ ⇔⁸ ⇔√ ⌐≈™≡

꞉◒♅fiⱷכ◌כ┼ ⇔⁸ ⌐

│∆←⌐ ה ≢⅝╢ ≤⇔√⁹ 

─ ◦☻♥ⱶ│⁸ ╛

⌐ ∆╢ ꜝ▬Ⱪꜝꜞכ╩ ⇔⁸

⌐ ⇔√ ≤∕─ ∑─ ╩

╘⁸ ⌐≈™≡│♦⸗◐♇♩╩ ⇔⁸

ⱥ♩ ╩ ╘√ ╩ ∆╢≤ ⌐⁸

╩ ∫√ 2021-164746⁸

2022-5375 ⁹ 

▪ꜟ◌ꜞ◕Ⱡ☻ Lipid A ─

▪☺ꜙⱣfi♩≤⇔≡─ ≤⇔≡⁸▬

fiⱨꜟ◄fi◙B ⌐ ∆╢꞉◒♅fi⌐⅔

↑╢▪☺ꜙⱣfi♩ ╩ ╠⅛⌐⇔√⁹↓

╣╕≢⌐ ⇔≡™╢ ▪ꜟⱩⱵfi╛

꞉◒♅fi─╟℮⌂ T ∞

↑≢│⌂ↄ⁸ ─╟℮⌂ T

╩ ╗ ™ ─┼▫♥ꜞ♄⸗ה

⅜ ≢⅝╢⁹╕√⁸ ⱷכ◌כ≤─

≢ Lipid A ─ ╩ ⇔⁸

⁸ ⁸ꜞfiⱤ ⁸ ⌂

≥⌐⅔™≡ ≤⌂╢╟℮⌂ │ ╘╠

╣⌂⅛∫√⁹↓╣╠─ │⁸ ⌐

↑√ ⌂ ≢№╡⁸ ⅝ ⅝⁸꞉◒♅

fiה ⱷכ◌כ≤ ≢ ⌂≥

⌐ ↑√ ╩ ╘≡™ↄ⁹↕╠⌐

▪ꜟ◌ꜞ◕Ⱡ☻ Lipid A ╩ ≤

⌐ ╣√▪☺ꜙⱣfi♩≤⇔≡⁸

≤⇔≡─ ╩ ⇔√⁹ 

─ ╩ ⇔√

⌐≈™≡⁸ ⌐╟∫≡

↕╣╢ √⌂ ɖKetoA

╩ ⇔⁸ɖKetoA │ PPARɘ ╩
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ₒ ₓ 

► ꞉◒♅fi

┘▪☺ꜙⱣfi♩

─ ⌐

∆╢ ─

⁸▪☺ꜙⱣfi

♩─ ה

◦☻♥ⱶ

⌐ ∆╢

┘∕─

─ ⌐╟

╡⁸꞉◒♅fi

┘▪☺ꜙⱣfi♩

─ ╩ ∆

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

► ₈▪☺ꜙⱣfi

☻כⱬ♃כ♦♩

₉─

≤⇔≡

⇔√₈ ⅛≈

⌂ ▪☺

ꜙⱣfi♩ ₉

⁸₈AME D

▪☺ꜙⱣfi♩

₉≤™℮⁹─

ⱪ꜡☺▼◒♩╩

╘╢⁹╕√⁸₈

▪☺ꜙⱣfi

♩ ₉─

≤ AMED ▪☺ꜙ

Ᵽfi♩ ─

╩

≤∆╢↓≤≢⁸

▪☺ꜙⱣfi♩

─ ─╖⌂╠

∏⁸ ⅛≈

⌂▪☺ꜙⱣfi♩

fi♬כꜞ◒☻─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇔≡ⱴ◒꜡ⱨ□כ☺─ ◔⸗◌▬fi

╛ ╩ ∆╢↓≤≢⁸ ╛

╩ ≢⅝╢↓≤╩ ╠⅛⌐⇔√⁹

∕─ ⁸™ↄ≈⅛─ ─

╩ ™∞⇔⁸ⱷ◌♬☼ⱶ ╩ ╘≡™

╢⁹↓╣╠ ⌐ ⅎ≡⁸↓╣╕≢

⌐ ™∞⇔√ ╩ ≈

╩⁸ ╩ ⇔≡ ⌐ ∆

╢√╘─ ╩⁸ ⱷכ◌כ≤ ≢

╘≡™╢⁹ 

↓╣╠ ─ ⅛╠⁸ ⱪ꜡☺▼◒♩

─ ≢№╢₈ Ί Ί ה

≤ √⇔⌐♪כ꞉כ◐╩₉ ─

↕╠⌂╢ ⅜ ↕╣⁸ ╩

⅛╠ ∆╢ ╛ ─

⌂≥╩ ╘⌂⅜╠⁸ ─ ה

⌂≥─ ⌐ ↑√ ╩

⇔≡™╢⁹ 

 

⅛≈ ─ ™▪☺ꜙⱣfi♩⁸꞉

◒♅fi⌂≥╩ ⁸ ─Ᵽ▬○꜡☺

♇◒☻≤⇔≡ ⌂ꜟⱣכ꜡◓⁸⇔

─ ╩ ⌐⁸ 4 1 25 ⌐₈

15 ▪☺ꜙⱣfi♩ ₉╩ ⇔

√⁹ √⌂▪☺ꜙⱣfi♩ ─ כ♦╛

♃ⱬכ☻─ ⌂≥╩ ≤⇔≡

⇔√⁹ 
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◓ ─ ⁸▪☺

ꜙⱣfi♩ ─

√╘─ ─

⁸ ┘▪☺ꜙ

Ᵽfi♩●▬♪ꜝ

▬fi ⌂≥╩

≤ ⇔

⌂⅜╠ ∆╢⁹ 

 ⌐ ⅝

⅝⁸ ┘▪

◌♦Ⱶ▪≤─

╩

∆╢⁹ 

 

╩ ™√

╛꞉◒

♅fi ─▪♇

☿▬ ─√

╘─ ≤

⇔≡⁸ ─ꜞ●

fi♪ ╛◦

◓♫ꜟ ╩

∆╢

╩ ⇔⁸

⌐⅔↑╢

╩ ∆╢⁹ 

 

 

⌐ ↕╣╢╟

℮⌂ ⌐ ℮

─

╩ ╕ⅎ√꞉◒

♅fi ⁸ ⌐

↑√ ⁸

ⱴכ◌כ─

╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◐ⱷꜝ (CAR)⌐╟∫≡ ₁⌂

╩ ⌐ ∆╢√╘⌐│⁸CAR

─◦◓♫ꜟ ─ ⅜ ≢№╢⁹

∕↓≢⁸ ♅꜡◦fi◐♫כ♀ c-KIT ╩

◄fi☺♬▪ꜞfi◓⇔≡⁸◐♫כ♀ ╩

⇔√╕╕◦◓♫ꜟ ╩ ∆╢

╩ ⇔√ ⱷ▬fi♪♀כ♫◐

╩♦◙▬fi⇔√⁹↓─ ⱷ♪♀כ♫◐

▬fi╩ ╕√│ ♪ⱷ▬

fi⌐ ⇔⁸↕╠⌐ ◦◓♫ꜟ

╩ כ♅⸗fi◦꜡♅╢∆♩כꜟ◒ꜞ⌐

ⱨ⌐ ⇔√ -cכ♫▬◙♦

KIT ╩ c-KITכ♫▬◙♦─↓⁹√⇔ ╩

≢ ↕∑√ ⁸ ╕√│ ⌐

⇔≡⁸ ⇔√ ╕√│ ─♅꜡

◦fi⸗♅כⱨ ⌐ ◦◓♫ꜟ

╩ ╕√│ ∆╢↓≤⌐

⇔√⁹ 

╕√⁸ ♅꜡◦fi◐♫כ♀≢№╢

JAK ≡⇔♩כꜟ◒ꜞ╩ ↕∑╢♃▬

ⱪ─ ╩♦◙▬fi⇔⁸∕─

♪ⱷ▬fi⁸JAK ♪ⱷ▬fi⁸

♅꜡◦fi⸗♅כⱨ⁸⅔╟┘↓╣╠╩ ∆

╢ꜞfi◌כ ╩ ⌐ ╡ ╪

∞Ⱶ♬ⱴꜟ ╩ ∆╢↓≤⌐╙

⇔√⁹ 

⁸ ⌐
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◄ ◦☻♥

ⱶ ─ ─

⌐╟╡

─ ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◄ 

┘⌐ ה

⸗♦ꜟ╩

™√ ◦☻♥

ⱶ╩ ™⁸

꞉◒♅fi⁸ה

⁸ ─

╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≈™≡│⁸ ─ ─ ╩ ∆╢

⇔™ ≤⇔≡⁸ ⌂

≤∕╣⌐ ↄ ◦◓♫ꜟ ╩ ≤⇔

√ SOLIS ╩ ⇔√⁹

CaaX ╩ ─ C ⌐

⇔⁸SOS─ ♪ⱷ▬fi╩╙℮ ─

─C ⌐ ⇔√ 2≈─◐ⱷꜝ

╩ ≢ ↕∑╢⁹

≢ ∆╣┌⁸SOS◐ⱷꜝ─

⅔╟┘ ╩ ≢⅝╢⁹SOLIS

╩ ™≡ GFP ⌐ ∆╢ ╩ꜝ▬

Ⱪꜝꜞכꜞ◒☻╠⅛כ♬fi◓∆╢↓≤⅜≢

⅝⁸ ≤─ ⌂ ⅛╠⁸SOLIS

│◐ⱷꜝ ─ ╛ ┼─

⌐╟∫≡ ⅜ ↕╣⌐ↄ™↓≤⅜

↕╣⁸ ⅜ ⌂™ PPI ☻ה

◓fi♬כꜞ◒ ≤⇔≡ ≢№╢↓≤⅜

↕╣√⁹ 

╕√⁸ ─ ≢ ╖≢№∫√

≢№╢ KIPPIS ⌐

≈™≡ ╛►▬ꜟ☻

⌂≥⁸ ≢ 5 ─

╩ ≢⅝╢↓≤╩ ⇔⁸ ⅜

≢⅝√⁹↕╠⌐⁸KIPPIS ⌐⅔↑╢

◦◓♫ꜟ ♪ⱷ▬fi≢№╢ c-KIT ╩♩꜡

fiⱲⱳ◄♅fi ⌐ ⅝ ⅎ√ ⁸6

─ ╩ ≢⅝⁸

THROPPIS ≤ ⇔√⁹ 

─ ⌐≈™≡⁸ ╩ ⌐

╡⁸ 8 ⁸∕─ 2 ⁸

8 ≤ ─ ╩ ⇔

√⁹ 

 

꞉◒♅fi ⌐⅔↑╢ ⁸

⌐⅔↑╢ ⱥ♩ ⸗♦ꜟ⌂╠

┘⌐ⱥ♩ ⌐☻꜠ⱶכ◦╩

⌂ ⱪꜝ♇♩ⱨ◊כⱶ╩

∆╢═ↄ⁸ ╕≢⌐ ⇔√◘ꜟ♩

ꜝfi☻◒ꜞⱪ♩כⱶ ─ ⌐ ⅎ⁸

│⁸◦fi◓ꜟ☿ꜟ╩ ™√ mRNA

₉≤₈ ⌂Ᵽכ◖כ♪╩
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⇔≡™╢ ⌐╟╢

₉╩ ⌐ ⌂ ≢№╢

AbSeq─ ⁸ ╩ ⇔√ ⌐

⅔↑╢ ─ ╩ ⇔

√⁹ ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔≡⁸

╕≢⌐ ⇔√꞉◒♅fi ╩ ™⁸

◖꜡♫►▬ꜟ☻⌐ ∆╢ ꞉◒♅fi

⌐ ⇔⁸ ה ╩ ╘⁸

┘꞉◒♅fi⌐╟╡ ↕╣╢☻Ɽ▬

◒ CD8T ─ ה ⌐≈™≡

╩ ∫√⁹ ⅎ≡꞉◒♅fi▪☺ꜙⱣfi

ה♩ STING ꜞ●fi♪─ ⱥ

♩ ≢─ ה ⌐╟╡⁸

꜠☺ꜙⱷ─ ╩ ∫√⁹ⱴꜟ♅Ɽ

ꜝⱷכ♃כ ⌐╟╡ ─ ה

Ɽꜝⱷכ♃כ⅛╠ ─Ɽꜝⱷ

╩כ♃כ ⌐ ≢№╢↓≤⅜

↕╣√⁹ 

 

꞉◒♅fi╛▪☺ꜙⱣfi♩⁸ ◦☻♥ⱶ⁸

ה ╩ ⌐⇔√ ₁⌂ ⌐

⅔™≡⁸꞉◒♅fi⌂╠┘⌐ ⁸

≤⇔≡─ ╩ ─ ה ⱷכ◌

≥≤⌂כ ╩ ┘ ╘≡™╢⁹

∕─ ⁸ⱥ♩♦כ♃╩ ⇔√ ─

⌐ ∆╢ ─ ⌐≈™≡╙⁸

ↄ─ ≤─ ╩ ⇔≡™╢⁹

ↄ─ ╛ ╩ ≤⇔≡ ↑

╣⁸ ─ ⌐ ↑√ ⌂

─ ╩ ∫≡⅔╡⁸ ⌐

↑√ ≢╙⁸ ⌐ ╩ ⇔≡™╢⁹ 
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⌐ ∆╢

─ ╩

╢√╘⁸ ─

╩

∆╢↓≤ ⌐╟

╡⁸ ה

─ ─

─ ⌐

↑√ ╩

™⁸ Ᵽ▬

○ⱴכ◌כ─

⁸ ─

─ ⁸

─

╩ ∆↓

≤⁹╕√⁸∕─

╙ ⇔≡

─ ╩

∆╢↓≤⁹ 
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⌐ ↑√

┘

 

⌐ ∆

╢ ╩

⇔⁸ ⌂

╩

⌐ ⌐ ∆

╢√╘⁸

─

╩ ∆╢↓≤

⌐╟╡⁸

ה ─

─

─ ⌐ ↑

√ ╩

™⁸ Ᵽ

▬○ⱴכ◌כ─

⁸

─ ─

⁸

─ ╩

∆⁹╕√⁸∕

─ ╙

⇔≡ ─

╩ ∆

╢⁹ ⌐│⁸

─ ╩

℮⁹ 

 

ₒ ₓ 

▪ ─

─

┘ ─

╩ ℮⁹ 
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⌐ ↑√

┘

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ ─

─

┘ ─

⌐≈™≡│⁸

≢
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─

⌐ ↑√

┘

 

ₒ ₓ 

ה ╛ ─

⅜ ─ ╛

≥☼כ♬─

⇔≡™╢⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ┼─

⁸ ┘

▬ⱬfi♩ ┼─

─  

ה  

ה ─

 

fi▬ꜝ♪▬●ה

─ ⌐ ↑√

─♃כ♦ ─

 

ה ─Ᵽ

▬○ⱴכ◌כ╛

☻כⱬ♃כ♦

─  

 

ₒ ₓ 

ה ╛ ─

⅜ │▪

◌♦Ⱶ▪⌐⅔↑╢

─ │

⌐≈⌂⅜∫≡

™╢⅛⁹ 

ₒ ₓ 

ה ⌂

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₃ ≢─ ⅜ ™

╩ ™≡⁸ⱥ♩ iPS

─ P-gp ╩ ↕∑╢↓≤╩ ╖√⁹

∕─ ⁸ X╩ ⇔√ ≢│⁸VE-

◌♪Ⱬꜞfi⁸PECAM1 ⌂≥─

ⱴכ◌כ ╛⁸claudin -5⁸P-gp⁸Glut1 

⌂≥─ BBB ─Ᵽꜞ▪ ⌐ ∆╢ⱴכ

כ◌ ─ ⅜ ⇔√⁹╕√⁸

ⱴכ◌כ─ ≈≢№╢

 

ₒ ─ ─

ₓ 

 ₃P-gp╩◖כ♪∆╢ MD R1

╩ ↕∑√ iPS ╩ ™

≡⁸ ┼─ ╩

╖√⁹╕∏⁸MDR1 ►▬ꜟ☻

ⱬ◒♃כ╩ ™≡⁸MDR1

iPS ─ ╩ ∫√⁹MDR1

iPS │◖fi♩꜡כꜟ

≤ ⇔⁸Nanog ╛ Oct3/4 ⌂≥

─ ⌐ ⇔≡™╢

─ ⌐ ⌂ │⌂⅛∫√⁹⇔

√⅜∫≡⁸MDR1 iPS

│ ╩ ⇔≡™╢↓≤⅜

↕╣√⁹ ⌐⁸ ⇔√ iPS

╩ ™≡⁸ ┼─

╩ ™⁸ ─

╛ ♩ꜝfi☻ⱳכ♃כ─ ⌂≥

⌐≈™≡ ╩ ∫√⁹╕√⁸iPS

╩ ™≡

╛⸗♦ꜟ NaF ─

╩ ⇔√ ⁸◖fi♩꜡כ

ꜟ ≤ MDR1 ≢

⌂ │⌂⅛∫√⁹↕╠⌐⁸MDR1

iPS

≢ │ P-gp ─ ≤ ⌂ ╢

rhodamine -123 ─ ╡ ╖ ⅜

⇔≡™√↓≤⅛╠⁸ ⌂ P-gp

⅜ ⇔≡™╢↓≤⅜ ↕╣√⁹

─ ⅛╠⁸MDR1 iPS

╩ ™╢↓≤≢ ⌐╟╡ ™

⅜ ╠╣╢↓≤⅜

↕╣√⁹ 
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▬ ─

ה

╩ ⇔⁸

╩ ⇔√

┼─ ⌂

╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

► │

╩ ™≡⁸

─

┘ ─

─ ⌐ ∆

╢ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▬ ⱥ♩ iPS 

⅛╠

⇔√

│ ≢

№╢↓≤⅜

≤⌂∫≡™╢⁹∕

↓≢⁸

ה

╩

⇔≡ ⇔√

╩

⇔⁸↕╠⌐∕↓

⅛╠

╩

∆╢⁹ 

 

► ⌐ ⇔

√ⱥ♩ iPS 

⅛ ╠  in 

vitro ≢─

⸗ ♦ ꜟ

BBB ⸗♦ꜟ

╩ ∆╢⁹↕╠

⌐⁸↓─⸗♦ꜟ╩

™≡⁸ ⅛

╠ ╕≢─

─

╩ ∆╢↓

≤⌐╟╡⁸ ⌐

⅔↑╢ ─

┼─ ╩

∆╢

≤∆╢⁹ 

⌂

╛♩ꜝ

fi☻ⱳכ♃כ╩

⇔ √ ⱥ ♩ 

iPS 

╛ⱥ♩ iPS

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה  

ה ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mfsd2a ─ ⅜ ∆╢↓≤⅜ ↕╣

√⁹⇔√⅜∫≡⁸ⱥ♩ iPS

⌐ X╩ ↕∑╢↓≤

≢⁸ ⱴכ◌כ─ ⅜

⇔⁸ ┼─ ╩ ∆╢

⅜ ↕╣√⁹ 

₃P-gp ╢∆♪כ◖╩ MDR1 ╩

↕∑√ iPS ╩ ™≡⁸

┼─ ╩ ╖√⁹╕∏⁸MDR1

►▬ꜟ☻ⱬ◒♃כ╩ ™≡⁸MDR1

iPS ─ ╩ ∫√⁹MDR1

iPS │◖fi♩꜡כꜟ ≤

⇔⁸Nanog ╛ Oct3/4 ⌂≥─

⌐ ⇔≡™╢ ─ ⌐ ⌂

│⌂⅛∫√⁹⇔√⅜∫≡⁸MDR1

iPS │ ╩ ⇔≡™╢↓≤

⅜ ↕╣√⁹ ⌐⁸ ⇔√ iPS ╩

™≡⁸ ┼─ ╩ ™⁸

─ ╛ ♩ꜝfi☻ⱳכ

─כ♃ ⌂≥⌐≈™≡ ╩ ∫√⁹╕

√⁸iPS ╩ ™≡

╛⸗♦ꜟ NaF ─

╩ ⇔√ ⁸◖fi♩꜡כꜟ ≤

MDR1 ≢ ⌂ │⌂⅛∫

√⁹↕╠⌐⁸MDR1 iPS

≢│ P-gp ─ ≤⌂╢

rhodamine -123 ─ ╡ ╖ ⅜ ⇔≡

™√↓≤⅛╠⁸ ⌂ P-gp ⅜ ⇔≡

™╢↓≤⅜ ↕╣√⁹ ─ ⅛╠⁸

MDR1 iPS ╩ ™╢↓≤≢

⌐╟╡ ™ ⅜ ╠╣╢↓

≤⅜ ↕╣√⁹ 

 

2 ─ ≢ ╙ ⌂

UGT1A1 ╩ ⇔√ⱥ♩ iPS

─ ╩ ⌐ ™⁸

┼─ ╩ ╘√⁹╕∏⁸ ─ gRNA ╩

∆╢↓≤≢⁸UGT1A1 ╩ KO ⇔√ⱥ♩

iPS ╩ ⇔√⁹ ⌐⁸ⱥ

♩ iPS ⅜ UGT1A1 ⌂

┼≤ ⅛ ⇔√⁹
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◄ ⱥ♩ iPS

╩ ™√

╩ ℮⁹ 

 

 

 

○ ♩◐◦◖◕

ⱡⱵ◒☻ ─

╩ ∆╢

↓≤⌐╟╡⁸ⱥ

♩≢─ ⅜

≢⅝╢

Ᵽ▬○ⱴכ◌כ

─ ⁸

─☻כⱬ♃כ♦

⁸

─ ┘

─ ╩

℮⁹ 

 

 

 

 

ₒ ₓ 

◌ ▪ ○

─ ─

⌐╟╡

─ ╩ ∆

╢⁹ 

 

 

 

─

╛

⌐⅔↑╢

╩⁸ ─

╩ ™√

≤ ⇔

⌂⅜╠ ∆╢⁹ 

 

◄ ⱥ♩ iPS

╩ ™√

⌐≈™≡

│⁸

≢ ⁹ 

 

○ ╕≢

⌐ ╡

╩ ⇔≡™╢

─

◦☻♥ⱶ DILI -

cSEARCH⁸DILI -

PANEL ⁸

TOXPILOT ⌐≈

™≡⁸ ⅝ ⅝ꜚ

─╠⅛כ◙כ

⌂≥╩ ⇔

√◦☻♥ⱶ─

╩ ╘╢⁹ ⅎ

≡⁸ √⌂

⸗♦ꜟ╩

∆╢√╘─

╩ ∆╢⁹ 

 

◌ ╟╡

⌂ⱥ♩ iPS

─

╩ ⇔≡

─ ╛

⅜

⌐ ╓∆

╩ ⇔⁸

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WT iPS ≤ ⇔≡⁸

UGT1A1- KO iPS ⌐⅔↑╢

UGT1A1─ │ ⌐ ⇔≡

™√⁹⇔⅛⇔⌂⅜╠⁸♃fiⱤ◒ ╩

Western Blotting ⌐╟╡ ⇔√≤↓

╤⁸WT iPS ⅔╟┘ UGT1A1-

KO iPS ≤╙⌐ UGT1A1─

⅜ ≢⅝⌂⅛∫√⁹╟∫≡⁸ ─

⌐╟∫≡ ↕╣╢ iPS

│⁸UGT1A1─ ⌐ ⇔≡™⌂™

↓≤⅜ ↕╣√⁹  

∕↓≢⁸ ─ ╩ ≤⇔≡

─ ╩ ∫√⁹ⱥ♩ iPS

╩○ꜟ●ⱡ▬♪ ∆╢ ─ⱪ꜡♩

╩ꜟכ◖ ⇔√ ⁸ ─

≤ ⇔≡⁸ ≢│ ─

CYP ╛UGT1A1─ ⅜ ⇔≡™

√⁹╕√⁸WT iPS ⅜ UGT1A1

─ ╩ ∆╢↓≤╩ ⇔√⁹⌂⅔⁸

UGT1A1- KO iPS ≢│⁸UGT1A1

─ ⅜ ⇔≡™╢↓≤╩ ⇔√⁹↕

╠⌐⁸SN- 38⌂≥ UGT1A1⌐╟╢ ⅜

⇔⁸ ⅜ ↕╣╢ ╩ ™≡

╩ ∫√⁹∕─ ⁸UGT1A1- KO 

iPS ⌐⅔™≡ ⌐╟╢

─ ה ⅜ ≢⅝⁸ ≢─

≤ ─ ╩ ∆╢↓≤⌐ ⇔

√⁹ 

─ ╟╡⁸ ⇔√ UGT1A1- KOⱥ

♩ iPS │⁸ ⇔√

╩ ™╢↓≤⌐╟╡⁸UGT1A1 ⌂ in 

vitro ה ≤⇔≡ ≢

⅝╢ ⅜ ↕╣√⁹ 

 

⌐ ⇔√ AMES

AI ⸗♦ꜟ─ ⌐ ╩ ⅎ⁸

⌐ ⅜ ⌂ⱬכ♃

╩ ↕∑√⁹ ⅎ≡⁸ √⌂

AI ⸗♦ꜟ ─ ╩ ⇔⁸

⸗♦ꜟ─ ╩ ⇔√⁹ 
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ה

⌐ ╢

─

┘  

ה

─ ⌐

≈⌂→╢⁹ 

⌐

⇔√ ≤

─ ╩

⇔√ ⅔╟

┘ ─ ≢

∆╢

─ ╩ ╡

╣√ ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה

⌐ ╢

─
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ה

⌐ ╢

─ ┘

 

ₒ ₓ 

⇔√ ╩ ™≡⁸ⱥ♩ iPS

─ ⌐ ↑≡⁸

♃◌ꜝⱣ▬○ ≤ ╩ ™⁸2019

6 27 ⌐ ─ⱥ♩ iPS

─ ╩ ⇔√

Cellartis Intestinal Epithelial Cells (from 

ChiPSC18)  Kit ⁹∆≢⌐ ⅜

↕╣≡™╢⁹⇔⅛⇔⌂⅜╠⁸ ─ ≢

─ ⅜№╡⁸ ⅝ ⅝╟╡ ⌂ⱥ

♩ iPS ─ ╩

⇔≡ ╩ ⇔√⁹∕↓≢⁸

╩ ⌐ ⇔⁸◘▬♩◌▬fi╛

⁸ ─ ╛ ─

─ ╖ ╦∑╩ ⇔⁸ ─ⱥ

♩ iPS ⌐ ═ ╙

⌂ ≢№╢ CYP3A4─꜠ⱬꜟ

⅜ 100 ™ ╩╙≈ ─

⌐ ⇔√⁹ 

 

⌐ ⅝ ⅝⁸ ≤ ⇔≡

k-GCN №╢™│ kMoL ⌐╟╢ AI

⸗♦ꜟ ⌐ ╢ ╩ ⇔√⁹ ⅎ≡⁸

⌐ ∆╢ ─ ╩

⌐ ╡ ╣╢√╘⁸ ≤─

╩ ⇔√⁹ ⌐│⁸AMED

DAIIA ⌐ ∆╢ ┼─▪

fi◔כ♩ ⁸ ╩ ⇔⁸ ─

╩ ⇔≡ ∆╢ AI ⸗♦

ꜟ─ ╛ ╩ ⇔√⁹↕╠⌐

⌐ ─♃כ♦ ╩

⇔⁸ 4 ⌐ ♃כ♦╠⅛

╩ ↑╠╣╢↓≤≤⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ה ₓ 

♦◙▬fi ☿fi♃⁸│≢כ

─◄Ⱨ♩כⱪ ⱤⱠꜟ

┘ ▪ⱪ♃ⱴכꜝ

▬Ⱪꜝꜞכ╩ ה ⇔≡⅔╡⁸
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─ ╩ ∆

╢√╘⁸ ה

fi♬כꜞ◒☻─

◓⁸ ⁸♦◙

▬fi ⌐ ∆╢

─ ╩ ™⁸

fi◓⁸♬כꜞ◒☻

⁸♦◙▬fi

⌐ ∆╢

─ ╩

∆↓≤⁹╕√⁸∕

─ ╙ ⇔

≡ ה ─☻

fi◓⁸♬כꜞ◒

⁸♦◙▬fi

─ ╩

℮↓≤⁹ 

─ ╩

∆╢√╘⁸

ה ─☻◒

fi◓⁸♬כꜞ

⁸♦◙▬fi

⌐ ∆╢

─ ╩ ™⁸

fi♬כꜞ◒☻

◓⁸ ⁸♦◙

▬fi ⌐ ∆╢

─

╩ ∆⁹╕

√⁸∕─

╙ ⇔≡

ה ─☻◒

fi◓⁸♬כꜞ

⁸♦◙▬fi

─

╩ ™⁸╟╡╟

™ ─

┘ ╩

∆⁹ ⌐│⁸

─ ╩

℮⁹ 

ₒ ₓ 

ה ▪

fi♬כꜞ◒☻─

◓⁸ ⁸♦◙

▬fi ─ ─

─√╘─

≤

─

ה

⁸ ה

─ ה

─√╘─♦◙▬

fi⌐ ∆╢

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ ⌐

⇔≡│⁸ ⅝

⅝ ⌐

∆╢

─

╩ ℮⁹∆≢⌐

╩№→≈≈№

╢ ─◄Ⱨ♩

ⱪכ

ⱤⱠꜟ─

╩ ⇔√

─√╘

─ ╩

∆╢⁹ ╩

√ ⌐

│⁸ √⌂

ה ╛ ─

⅜ ─ ╛

≥☼כ♬─

⇔≡™╢⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ה ─☻

fi◓⁸♬כꜞ◒

⁸♦◙▬fi

─  

ה  

ה ─

 

ה ⌐ ⇔√

⌐ ∆╢

─  

 

ₒ ₓ 

ה ╛ ─

⅜ │▪

◌♦Ⱶ▪⌐⅔↑╢

─ │

⌐≈⌂⅜∫≡

™╢⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה  

ה ─  

כ◊Ɽⱨ♩☻◖ה

ⱴfi☻ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♦◙▬fi ☿fi♃⁸│≢כ ─

◄Ⱨ♩כⱪ ⱤⱠꜟ ┘

▪ⱪ♃ⱴכꜝ▬Ⱪꜝꜞכ╩ ה

⇔≡⅔╡⁸↓╣╠╩ כꜞ◒☻√⇔

♬fi◓╩ ∆╢↓≤≢Ᵽ▬○ כ◦

☼╩ ⇔≡™╢⁹

╛ ⅛╠─ ה ⌐ ∆

╢≤≤╙⌐⁸ ─ ╩ ∆╢↓

≤≢⁸ √⌂Ᵽ▬○ ⌐ ∆╢ ╩

∫√⁹ 

 ─₈◄Ⱨ♩כⱪ ⱤⱠꜟ

₉╩ ⇔≡⁸ ╕≢⌐ ─

⁸ ─ ™ ╩ ⇔≡™╢⁹↓

─ │⁸ ─ ─ ≢№╢⁸

∆╢ ◄Ⱨ♩כⱪ ─ ≤

╩ ⌐ ℮ ≢№╡⁸

≢│ ⌂◒כ♬ꜚ™√⅜╣╠ ╩

⇔≡™╢⁹ 

↓╣╠╩ ╩◓fi♬כꜞ◒☻√⇔

∆╢↓≤≢Ᵽ▬○ ☼כ◦

╩ ⇔≡™╢⁹

╛ ⅛╠─ ה

⌐ ∆╢≤≤╙⌐⁸ ─

╩ ∆╢↓≤≢⁸ √⌂Ᵽ▬

○ ⌐ ∆╢ ╩ ∫√⁹ 

 ─₈◄Ⱨ♩כⱪ Ɽ

Ⱡꜟ ₉╩ ⇔≡⁸ ╕≢⌐

─ ⁸ ─ ™

╩ ⇔≡™╢⁹↓─ │⁸

─ ─ ≢№╢⁸ ∆╢

◄Ⱨ♩כⱪ ─ ≤

╩ ⌐ ℮ ≢№

╡⁸ ≢│ ⌂◒כ♬ꜚ™√⅜╣╠

╩ ⇔≡™╢⁹ 

 

 COVID19 ►▬ꜟ☻≢№╢

SARS CoV-2─☻Ɽ▬◒♃fiⱤ◒

⌐ ∆╢ ⅜ COVID19 ─ ⌐

™╠╣≡™╢⁹ ♦◙▬fi P≢
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fi ╩ ™⁸

╩ ∆

╢⁹ 

 

 

 

 

 

 

 

PJ ≢│⁸Ᵽ▬Ɽꜝ♩Ⱨ♇◒
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╩ ⇔≡∕─

╩ ⇔⁸ ─ ⌐ ∂√ ⌐

∆╢ ╩ ╢↓≤⌐ ⇔⁸3 ─

⌐ ⇔√⁹ ≤─

⌐⅔™≡│⁸ ╩ ⌐ ↕╣√

18 ─fiכ꜡◒ ╩

™⁸ ─╟™ ─fiכ꜡◒─ ⌐

⇔√⁹╕√ ─ ⸗♄ꜞ♥▫⌐

∆╢ ╩ ⇔√⁹ ─

╟╡ ╩ 6 ⇔√⁹ 
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17) ≤ ⇔⌂⅜╠ 52 ─ ⌐

╡ ╖⁸44 ─ ⌐ ∆╢

─ ╩ ⇔√⁹ Ⱪכ♃☻כ

⌐≈™≡│⁸ ≡─ ⌐ ∆╢

⅜ ⇔≡⅔╡⁸ ⌐▪◌♦Ⱶ▪

≢─ ≢ ╘≡™√▪fi♅☿fi☻

⌐╟╢ ⌐≈™≡│⁸

AMED ⇔ ⱪ꜡◓ꜝⱶ (◦כ☼ B) 

⌐ ↕╣⁸ ⌐ ∆╢

╩ ⇔√⁹ 
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⸗♦ꜟ╩ ™⁸
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─

╩ ℮⁹ 

 

─Ᵽ▬○

≤⌂

╢⸗♄ꜞ♥▫─

⌐ ↑√

⌂ ╩

∆╢⁹ ⌐
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⌂ ⸗♄ꜞ♥
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≤≥─╟℮⌂

™╩ ∆─⅛╩⁸

╟╡ ⌐

∆╢≤≤╙⌐⁸

╩

∆╢↓≤≢⁸∕─

╩ ∆
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─

┘

⌐⅔↑╢

≤⇔≡⁸

─ ─

╩ ∆⁹ 
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Ⱡ♇♩꞉כ◒ ⌐ ⇔≡│⁸

⸗♦ꜟ╩ ⇔√ ─ ┘

─ ╩ ∫√⁹ 

 

↓╣╕≢─ ≢ ⇔≡⅝√►♥

꜡◓꜡ⱦfi─▪Ⱶⱡ ╩ ⇔⁸

♅▼♇◒ⱳ▬fi♩ ⅜ ⌂ PD-

1/PD-L1 ⌐ ∆╢

─ ≤ ╩ ⇔√ ⁸

IgG ≤ ⇔≡⁸ ─ ─

╩ ∆╢ ╩ √⁹ 

╕√⁸ ⅜ ╠⅛≢№╢╙──⁸

⅜ ─ ⅛╠ꜞ◖fiⱦ♫fi♩
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2 ─ ╩ ╕ⅎ⁸ ⱪ꜡☺▼

◒♩≢│⁸ ─ ╛ ≤≤╙

⌐⁸ ╛☼כ◦ ─ ⌐ ↑

√ ╩ ∫√⁹ ₁⌂ ≢ ╩

⇔⁸ ╛▪◌♦Ⱶ▪⌐ ↑√

⌐ ╡ ╪∞⁹ 

 

 

∕─  

ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢ ⌐≈™≡⁸ ⌐╟╢ ╩ ∆╢√╘─ ⌐ ∆╢ ⌐ ╢ᵒ ⌂▬fiⱪ♇♩ ╩ ≤⇔≡™╢⁹ 
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┘ ⌐ ∆╢  

 ⌐ ╢ ┘  

∆╢ ה  з  

─ ⅛≈ ⌂ ╩ ∆╢↓≤ 

⌐ ╢

⌂≥  

ה ה

 

─ ⁸

 

 ∆╢ ⁸
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⌂  ♃כ♦

 ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

   2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

 2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

 22  30  35  44  34  27  24  20   1,297,520 1,325,677 1,537,000 2,951,240 2,560,309 1,601,218 2,304,854 

 6  8  11  14  14  7  3  12   2,983,681 2,569,251 2,642,885 2,683,811 2,796,420 3,358,014 2,950,900 

⅝

 

37  45  50  36  52  57  49  54   2,983,722 3,016,905 2,738,827 2,941,939 2,828,292 2,663,703 2,905,102 

 151

 

158  138  147  132  111  59  118   ỏ814,555 127,806 29,574 40,955 ỏ165,787 ỏ47,007 ʐ189,884 

☻ⱦכ◘          ◖

☻♩  

2,443,156 2,014,369 2,027,381 3,005,775 3,377,367 3,046,372 3,277,930 

           145  136  135  119  117  119  117  

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩  

⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

    ⌂

─ ⁸

 

─ ה  ⌐╟╢  
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 ⌐

╢ ┘

 

ⱥ♩ ה ⁸

⸗♦ꜟ ⁸

⁸
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⌐ כ♠⌂
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⇔√ ╛
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╢ ┘
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⁸ ⸗♦ꜟ
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─

⌐ ꜟכ♠⌂
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╕ⅎ⁸↓╣╕≢

⌐

╢ ┘

 

│⁸

─ ┘

⌐ ╡

╗⁹ 
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╛ ⌐☼כ♬ ∫√

┘ ⅜ ↕╣√⁹ 

 ⌐ ⌐⅔™≡ ─

⌐⅔™≡ ╣√ ╩ →≡™╢⁹ 

 

∆═⅝ ≤⇔≡⁸

☿fi♃⁸≡™⅔⌐כ

≢№╢◄▬☼⌐ ⇔⁸▪☺ꜙⱣ

       A 

⌐ ∫√  

─ ⁸  

ₒ ₓ 

 

 

ⱥ♩ ה ⁸ ⸗♦ꜟ ⁸ ⁸

─ │⁸ ─

⌐ ╩≥↓╢№≢ꜟכ♠⌂ ╕ⅎ⁸↓╣╕≢

⇔√ ╛ ╙ ⅛⇔≈≈⁸ ⌂

─ ⌐ ∆╢═ↄ⁸↓╣╠─

─ ⁸ ⁸ ⁸ ⁸ ⌐
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⁸ ⌐ ⇔⁸

─ ┘

⌐ ╡ ╗

↓≤⁹ 

⌂⅔⁸

Ⱡ♇♩꞉כ◒─

≤⇔≡

╩ ℮ │⁸

≤ ⌐

╩ ╢↓≤⁹ 

↕╠⌐⁸

─

┘↓╣⌐╟╢▬ⱡ

ⱬכ◦ꜛfi─

╩ ╢√╘⁸
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fi♩►▬ꜟ☻╩ ™√ √⌂꞉◒

♅fi─ ╩ ∫√ HIV ►▬ꜟ☻

─ ┼─ ⁹ │

≢ ⅝ↄ ∂╠╣⁸ ─

≢№╢ ▪⌐⅔™≡ ↕╣⁸

☿Ⱶ♫כ╩ ∫√⁹ ꞉◒♅fi─

♪▬ⱷכꜝכ♥≡⇔≥

꞉◒♅fi─ ╩ ℮ⱪ꜡☺▼◒

♩╩ ⇔≡⅔╡⁸ ╙ ╘

⅜ⱶכ♅⌂⅝ ↕╣≡™╢⁹ 

 ↓╣╕≢⁸ ≢ ⇔⅛ ─

│⌂ↄ⁸꞉ ◒♅fi♃▬ⱪ─

│ ⁸⅛≈⁸ ∆╣┌

⌐≤∫≡∕─ │ ⅝™≤™
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∆╢ ⅜⌂™ ≢⁸

≢╙ ⅝⌂ ≤⌂╢⁹ 
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     20 91  

  ᵒ  

    6  

     12 200  

  ᵓ ⅝  
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     54 146  

  ᵔ  

    151  

     118 78  

β │⁸ ה

─ ≤⇔≡  

 

─  

⌐ ∆╢ ─ ─℮∟ ⌐

⌂╙─≤⇔≡⁸ ⅜ →╠╣╢⁹ 

ה ☿fi♃⁸≡™⅔⌐כ

≢№╢◄▬☼⌐ ⇔⁸▪☺ꜙⱣfi♩►▬ꜟ

☻╩ ™√ √⌂꞉◒♅fi─ ╩ ∫√

HIV ►▬ꜟ☻─ ┼─ ⁹ 

│ ─ ⌐ ↕╣

╢⌂≥⁸ ≢ ⅝ↄ ∂╠╣⁸∕─ ╩

╪∞ ─ ≢№╢ ▪⌐⅔™≡

↕╣⁸☿Ⱶ♫כ╩ ℮ ⁸ ≤⇔≡™╢

₈ ⌂ ─ ₉⌐ ∆╢ ⇔™

╩ →√⁹ 

≢╕╣↓ה ⌂ ⅜ ↕╣≡™⌂™

GM1 ●fi◓ꜞ○◦♪כ◦☻ 19 ⌐

≈™≡⁸ ה ה ≢ ⇔

√⸗♦ꜟⱴ►☻╩ ™⁸ ≤ ≢

─ ⌐╟╢ ⅜ ≢№

╢↓≤╩ ⇔⁸ ⅜ ⌐ ↑

╩ ⇔√⁹ 

ה ≤ ╩ ™⁸

╩ ⇔√♪ⱤⱵfi
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ₒ ₓ 

ה ⌂
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ₓ 

ה ┼
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┘ ▬ⱬfi♩

┼─ ─

 

ה

 

ה ─

 

ה

─  
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ₒ ₓ 
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ₒ ⁸ ₓ 

─ⱡ♇◒▪►

♩ⱴ►☻╩◕ⱡⱶ ⌐╟╡ 10

⇔ 6

2 Sm-like ─

ⱴ►☻ 2 ⸗♦

ꜟⱴ►☻ꜝ▬Ⱪꜝꜞ⌐ ⇔√⁹∕

╣╠╩ ╗ ─

╩ ™ Ᵽfi◒

┼ ⇔√⁹ Ⱪכ♃☻כ

⌐╟╢ GM1●fi◓ꜞ○◦♪כ◦☻

─ ≤ ∆╢

♩ꜝfi☻☺▼♬♇◒ⱴ►☻╩

⇔√ 2 ⁹↕╠⌐

⸗♦ꜟⱴ►☻ Ⱡⱨ꜡כ♀

⅔╟┘ ─ ה

╩ ℮↓≤⌐╟╡ ה ⸗♦

ꜟ ╩ ⇔√⁹ 

─ ─

─√╘⁸ ╘⌐ ⌐ ™╢

─ ╩ ™⁸ŋ ▪ꜟⱩ

Ⱶfi ─ ⁸o ∆╢ ─

⁸ɔ ╩ ℮↓≤≢

⌂ ─ ╩ ℮↓

≤⅜ √⁹ ⌐⁸ ⇔√

≤≤╙⌐⁸ŋ ⁸o

⁸ɔ ╩Ɫ▬Ⱪꜞ♇♪↕∑√

⌐╟╡♪ⱤⱵfi ─

⌂ ⅜ ≢⅝√⁹ 

◖꜡♫─ ⌐╟╡

⅜ ╠╣⁸ ╟╡ ⌂™ 38

╩♃כ♦─ ⇔√ 342

⁹ ≢ ─♃כ♦

╩╟╡ ↕∑╢√╘⁸

203 ─ 2 ╩ ⇔

√⁹╕√⁸333 367 ─

─ ☻ⱨ▼꜡▬♪ ─ ⌐≈™

≡ ╩ ⇔√ ≢ ∆╢↓≤⌐

⇔√⁹ 

  

⌐ ∫√  

 ⌐⅔™≡⁸₈ ה ⌐

⌂ ⁸ ⌐ ╛ ⅜╪

╩ ™√ PDX Patient -Derived Xenograft

─ ─ ╩ ™⁸

40 ─ ╩ ≢⅝╢╟℮ ∆╢⁹

⌐≈™≡⁸ 3,500 ╩

∆╢⁹₉≤™℮ ⌐ ⇔⁸66 ─ ╩

≢⅝╢╟℮ ⇔⁸ ⌐≈™≡⁸

5,789 ╩ ⇔√⁹╕√⁸◖꜡♫ ⌐⅔™

≡◌♬◒▬◙ꜟ─ ⅜ ╕╡⁸ ⅜

╕∫≡™╢ ≢⁸ 110 ─≤↓╤⁸197

∆╢⌂≥⁸ ╩ ⅝ↄ ╢ ╩

⇔⁸ ─▪Ⱶ♦◌▪ה ⌐ ⅝ↄ
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╕√⁸HIV ─ ╩ ⌐⇔√ √⌂

꞉◒♅fi─ │⁸ ─ ⅝⌂ ≢

№╡⁸↓╣⅜ ∆╣┌ ─ ╛

⌂ ⅛╠ ⌐╙√╠∆
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─ ⅜№╢ ⌂ ≢№╢⁹ 

⌐╙⁸↓╣╕≢ ⌐ ╩ ⇔√
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⌐ ⇔√

┘∕─ ─

◦☻♥ⱶ─

╩ ⇔

≡⁸ ─╟℮

⌂ ┘

╩ ℮⁹ 

 

ₒ ₓ 

▪ ♫◦ꜛ♫ꜟ

ꜞⱨ□꜠fi☻☿

fi♃כ≤⇔≡─

╩

⇔√

─  

⁸ ⁸

┘

ה

⌐ ∆╢

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ ◔▬ꜞfi◘▬

◦fi ─

╩ ∆╢⁹

╕√⁸☺ꜗⱡⱥ◕⁸

♠ꜟ♪◒♄Ⱶ ─

ה

┘ ╩

℮⁹ 

 

 

 

 

 

 

 

 

 

 

⅝ ⅝♩►◐

─ ⁸▬fi♪

☺ꜗⱲ◒─

⁸ⱥ꜡Ɫ☿Ⱡ●⁸

☿fiⱩꜞ─ ╩

⇔⁸ ─

╩ ∆╢⁹ 

 

 

 

 

 

 

 

ₒ ₓ 

ה ╛ ─

⅜

│▪◌♦Ⱶ▪⌐

⅔↑╢ ─

│ ⌐

≈⌂⅜∫≡™╢

⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה  

ה ─  

ה ⌐

╢

─ ⁸

┘ ─  

 

ₒ ₓ 

ה ╛ ─

⅜

⅛≈ ⌂

─

⌐≈⌂⅜∫≡

™╢⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה  

ה

⌐ ↑√

┘∕─  

ה ─  

 

 

 

 

 

 

 

 

 

◔▬ꜞfi◘▬◦fi│ ⱦ♬כꜟⱳ♇

♩ ⌐ ⇔ 1 2 ⇔√ ⌐ ∆

╢↓≤⅜ ╕⇔™≤ ⅎ╠╣√⁹  

☺ꜗⱡⱥ◕─ ╩╙≤⌐⁸

╩ ⇔√⁹♠ꜟ♪◒♄Ⱶ─

─ 5 ⅛╠ ⇔√ ─ 4

╩ ⇔≡ ™⁸ ─

┘ ─ ╩ ∫√⁹  

 

 

 

 

 

 

 

 

 

 

♩►◐─ Ɽ♃כfi⁸ ─

⅔╟┘ ╩ ⇔⁸ ⌐

⇔√ ─ ≤ ╩ ⇔

√⁹ ה ≢│⁸ ╕≢ ─

│ 3%╩ ⇔≡⅔╡⁸ ≢

™√ ─ ⅜ ≢№╢↓

≤⅜ ↕╣√⁹ ⁸ ⌐ ⅜ ∆

╢ ≢│⁸ ─ ─

⅜ ╟╡ ↄ⁸9 ─ ─

⅜ ↕╣√⁹╕√⁸ ╩

350kg/10a ≤⇔√ ─ │ 7.6

₩9.3kg/10a ≤ ↕╣⁸∕─√╘⌐

⌂ │ 8.5 14.2kg ≤ ↕╣

√⁹▬fi♪☺ꜗⱲ◒─ ⌐⅔↑╢

╙№╡ │ ╦⌂⅛∫√√

╘⁸ │ ⌐ ╩

∫√⁹ │ ⁸ ⁸

⌐≡ ╩ ∫√⁹

≢│ ╩ ⌐ 239 ╩ ⁸

≢│ ⁸ ╩

⌐ 234 ╩ ⁸ ≢│

⌐≡ 29 ╩ ⇔√⁹↕╠⌐

⅛╠ 213 ⁸

╟╡ 80 ─◘fiⱪꜟ╩ √⁹╕

√ ╕≢⌐ ⅜ ⇔√◄◐

☻│ 15,058 2022.01 ≤

⌂∫√⁹ 

 

◄fi♪♩◐◦fi ─ ╩

⌐ ⅝ ⅝ ™⁸ ⌐

⇔√ ⌐ ™⁸ ╩

╗ ◄◐☻╩ ⌐ ∫√⁹

│ 84 ─ ╩ ™⁸

62 ─◄◐☻╟╡ ╩ √⁹

⌐≈™≡

│350 ─ ◄◐☻⁸╕√ⱥ▪ꜟ

♀כ♄♬꜡ ⌐≈™≡│

1,440 ─◄◐☻⌐≈™≡ ⇔

√⁹ 

√⌐ ⇔√

─ ─1

fi◓≢│⁸13427♬כꜞ◒☻ ─◄

◐☻⌐≈™≡ ⇔√⁹ ╩

⇔√◄◐☻59 ⌐≈™≡2 ☻◒ꜞ

╩◓fi♬כ ⇔⁸27 ─◄◐☻

⌐ ╩ ╘√⁹ 

ↄ─ ≤

╩ ⇔⁸ ◄◐☻ꜝ▬

Ⱪꜝꜞ36,292כ ─ ╩ ∫

√⁹  
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⌐ ⇔√

Ɫ♩ⱶ◑

─√╘⁸ ⌂

┘

╩ ∆╢⁹ 

 

◌fi♂►─

⌐ ∆╢ DNA

ⱴכ◌כ╩ ∆

╢⁹ 

 

 

┘ ─

⌐╟╡♩►◐

╩ ≢⅝╢⁸

ⱭכⱤכⱳ♇♩

─

≢─ ─√

╘⁸♩►◐─

⌐ ⇔√ⱭכⱤכ

ⱳ♇♩ ╩

∆╢⁹ 

 

⅝ ⅝ ─

꜡☻╩ ╠∆

√╘─ ≤⇔

≡⁸ ─

─ ╩

℮⁹ ─►♪

─ ╩ ≤⇔

ה

─  

ה

┘

≤─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌂ ╩ ⇔√⁹ⱥ꜡Ɫ☿Ⱡ●─

≢│⁸ ─ ⌐

∂≡ 1 ─ ⅜ ∆╢↓≤╩

╠⅛≤⇔√⁹☿fiⱩꜞ─ ≢│⁸

╩ ∆╢√╘ fi▫♥כ◖√⇔

◓ ╩⁸ 0cm≢ ⇔ ⌐

ⱳꜞ ∆╢↓≤⌐╟╡ ─

⅜ ╘╠╣√⁹ ⁸  

 

 

Ɫ♩ⱶ◑─ ⌂ ╩ ⇔√

⁸ │ ⌐│ ⌂ │ ╓

↕∏⁸ ╒≥ 100 ─ ™ ─

⅜ ™↓≤╩ ╠⅛≤⇔√⁹  

 

 

GRAS- Di ╩ ™√◌fi♂►─ DNAⱴכ

─כ◌ ≢│⁸153 ─◕ⱡⱶ ≤

╩ ⇔√ ⁸ ⁸ ─

┘◓ꜞ♅ꜟꜞ♅fi ⌐ ∆╢ⱴכ

כ◌ ╩ ⇔√⁹  

 

♩►◐─ⱭכⱤכⱳ♇♩ ─

≢│⁸ ⌐╟╡ ─ ™⌐

│ ╘╠╣√⅜⁸♩►◐─ ⌐ ⇔

√ │ ╘╠╣⌂⅛∫√⁹  

 

 

 

 

 

 

 

 

►♪ ─ ⌐⅔↑╢◒꜡꜡◕fi

─ ⁸ ⅜ ↄ⌂╢

⌐≈╣◒꜡꜡◕fi ⅜ ∆╢↓≤⅜

╠⅛⌐⌂∫√⁹╕√⁸ ⌐≈™≡

│ ∑ ╖ ─ ⅜⁸◒꜡꜡◕fi ⅜

⅛∫√⁹ ╩ ™√ ⌐╟

╡⁸►♪ ⌐ ╩
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≡↕╠⌐⁸ ╛

∑ ╖ ─◒꜡

꜡◕fi ─ ╩

⇔⁸∕─

╩ ∆╢⁹ 

 

⅝ ⅝ ─

─

≤⇔≡⁸ ⇔√

⌐╟╡

─ ─

GC/MS ⌐╟╢

╩ ℮⁹ 

 

╛

─ ⌐

⇔⁸ ⁸

┘ ⇔√

─

╩ ℮⁹ 

 

▬fi♪☺ꜗⱲ◒

─ ╩

⇔≡ ─

╩ ∆╢⁹ 

 

29 ⌐

ⅎ ⅎ √

E.sinica ┘

Ep13⌐≈™≡⁸

⅝ ⅝ ⌐╟╢

┼─ ╩

∆╢⁹ 

 

 

 

 

 

 

 

⅝ ⅝⁸☿fi

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇔√⁹  

 

 

 

 

 

─ ─ ≤⇔≡⁸SPME

⌐╟╢ GC/MS─ ╩ ∫√⁹ ─◦

ꜛ►●─ ≤⇔≡∕─ ─

╩ ⇔⁸◦ꜛ►● ⌐╟╡⸗ⱡ♥

ꜟⱭfi ─ ⌐ ⅝⌂ ⅜№╢↓≤╩

╠⅛⌐⇔√⁹╕√ ⌐⅔™≡╙⅛⌂╡─

™⅜№╢↓≤╩ ⇔√⁹  

 

─ ╩ ∆

≤ ╩ ╘╢ ─ ╩ ↑⁸

ⱥ꜡Ɫ☿Ⱡ●⁸◌ⱡ◖►♁► ─

╩ ∫√⁹  

 

 

 

─ ╩ ™√▬fi♪☺ꜗⱲ◒─

⅔╟┘ ╩ ⇔√⁹

 

 

 

─◦♫ⱴ○► ┘ⱴ○►

Ep13 │⁸ 5 ╙ ─

│╒╓ ⇔≡™√ ⁸ ⌐ ─

⅜ ⇔⁸ ⌐ ◦♫ⱴ○►─

│ ─꜠ⱬꜟ╕≢ ⅛⌂⅛∫√⁹╕

√⁸ ▪ꜟ◌꜡▬♪ │◦♫ⱴ○►⁸Ep13

≤╙⁸ 3 ≤ ⇔≡ 4 ≢

∆╢ ⌐№∫√↓≤⅛╠⁸ ⌐

⅔↑╢ⱴ○►─ │ 4 ─ ⅜

⇔≡™╢≤ ⅎ╠╣√⁹╕√⁸

♩כ◖ꜝ☿) R50)─ ─

╙ ─ ⌐ ╩ ⅎ∏⁸ ─

╩ ∆╢ ⅜ ⅎ╠╣√⁹  

 

☿fi♫─ ─ ╩ ≤⇔≡⁸
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ה ▬ ה

⌂ כ◦

☼ ┘

≡⇔≥☼כ◦

─ ⌐ ∆╢

√╘⁸Ᵽ▬○♥

◒ⱡ꜡☺כ╩

⇔√

◦☻

♥ⱶ─ ≤∕

─ Ᵽ

ꜞ◘כ♫○▬

כ ┘

♫─ ╩  

∆╢⁹ 

 

 

◦ ♁

Ώper-001ΐ─

┘ ⌐≈™≡

⅝ ⅝

╩ ∆╢⁹Ɫ♩

ⱶ◑⌐≈™≡

╩ ≤⇔

√ ─ ⁸

╩ ℮⁹ 

 

⅝ ⅝⁸

╩ ⇔√

─

⌐≈™≡

╩ ™⁸PCR─

─

⅜ ≢⅝√╙

─⌐≈™≡│⁸

3 ╕≢⌐

ⱪ꜡♩◖ꜟ≤⇔≡

∆╢⁹ 

 

 

▬ ⅝ ⅝⁸►

◖◑ ─

≢─

≤ ⅜ ⌂

⌐≈™

≡⁸ ┘

╩

⇔⁸

╕≢⌐⁸ ≢

─ ⅜ ⌂

┘ ─

─

╩

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪꜠◐◘fi♪ꜞ▪☿fi♫≤♅fiⱠⱬꜞכ☿

fi♫─ 4 ⁸ 5 ─

┘ ─ ╩ ∫√⁹ 

 

◦♁Ώper-001ΐ─║כⱤכⱳ♇♩ │☿

ꜟ♩꜠▬ ≤ ⇔≡ ─ ⌐

ↄ⁸ ⅜ ≤⌂╢↓≤⅜ ↕╣√⁹

Ɫ♩ⱶ◑ΐ ─│≤ΐ─

1600 kg╩ ⇔⁸ ≤

⇔≡ ∆╢≤≤╙⌐⁸ ─

≢ ╩ ∫√⁹

  

 

 

◖◌▬fi ─◖◌ ≤

╩ ⌐ ⌂ PCR- RFLP ─ⱪ

꜡♩◖ꜟ╩ ⇔√⁹╕√⁸ ╩

∆╢▪◌◦▪ ─ ╩

⇔√⁹  

 

 

 

 

 

 

 

 

─ ה ה

╩ ℮≤≤╙⌐⁸◄♂►◖◑⌐≈™≡│⁸

─ ™ 2 ─ ─ ╩

⇔≡™╢⁹◦♫♬♇◔▬⌐≈™≡│⁸

─ ™ ⁸ ┘⌐ ─

╩ ∆╢ ⌐≈™≡

╩ ∫√⁹▪ⱷꜞ◌♬fi☺fi⌐≈™≡│

─ ─fiכ꜡◒™ ╩ ⇔≡™

╢⁹↓╣╠─ ┘∕─

⌐≈™≡⁸ ─ ≤⇔≡⁸

⁸ ─ ┼ ∆╢ ╩

⇔√⁹  
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─ ה ⌐

∆╢

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

∆╢⁹ 

 

 ╕≢─

≢─ ≢

⌐fiכ꜡◒─

═≡ ™▪ꜟ◌꜡

▬♪ ╩ ⇔√

◦♫ⱴ○►

─fiכ꜡◒

≢─

╩ ⇔⁸

╕≢⌐⁸

─ ╩

↕∑⁸╕√⁸

│⁸

≢─ ⅜

∟≡⅝√√╘⁸

╩ №

╢™│ ∆╢√

╘─ ─

╩ ∆╢≤≤

╙⌐⁸ ─ ◒

─fiכ꜡ ╩

∆╢⁹↕╠⌐⁸

♩►◐ ─

⅛╠─

─ ╩ ⇔⁸

╕≢

⌐⁸ ⌂ↄ≤╙

─

╩ ∆╢⁹ 

 

fi◔כ◦ 

≢כ◘ ⇔√☿

fiⱩꜞ─ ESTה♩

ꜝfi☻◒ꜞⱪ♩כ

ⱶ ╩ ⇔⁸

3 ╕≢

⌐⁸ ⌐

╦╢≤ ↕╣╢

─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◦♫ⱴ○► ─ ╩ ™⁸

╩ ⌐ ⇔√⁹↓╣╠─ │

≤⇔≡ ⇔≡ ⇔≡™╢⁹♩►◐

┘ⱥ꜡Ɫ☿Ⱡ●⌐≈™≡⁸ ╕≢⌐

⇔√ ⅛╠ ╩ ⇔

╩ ⇔⁸ ─ ⅜ ™♩►◐ 3

⁸ⱥ꜡Ɫ☿Ⱡ● 2 ╩ ⇔√⁹

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☿fiⱩꜞ─ ◦☻♥ⱶ─

─√╘⁸ ה ⌐ ╦╢ ╩

⇔≡™╢⁹ │⁸

─ ⌂╢☿fiⱩꜞ ─ ⌐

™╢♩ꜝfi☻◒ꜞⱪ♩כⱶ ─▪♇☿

fiⱩꜟ⅜ ≢№╢⁹ ⅜ ™√╘⁸

◒ꜝ☻♃ꜞfi◓ ╩ ╘≡™╢⁹  
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ₒ ₓ 

► ▪⌐╟

╡ ╠╣√

╩ ∆╢≤≤

╙⌐⁸ ⌂

╩ ∆╢↓

≤⌐╟╡⁸

⌐⅔↑╢

─ ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ∆╢⁹ 

 

► 

─√╘⌐⁸

─ ╩

™⁸ ⌂

⁸

─ ╩ ℮⁹╕

√⁸ ∆╢

√╘─ ⁸

─ ─

╩ ℮⁹ 

 

 ╕≢⌐

⇔√◌fi◐ꜛ►

─ ⌐ ⇔

√◦ꜛ►●

≈⌐fiכ꜡◒

™≡⁸ⱴ▬◒꜡♅

כⱣכꜙ MT ─

≤MT №╢™

│ ╩

≢ ⇔

≡ ⇔√ ─

╩

⇔⁸ ≢─

╩ ℮≤≤

╙⌐⁸◌fi◐ꜛ►

┼─ ≤

╩ ⇔⁸

╕≢⌐↓

╣╠─ ─

╩ ↕∑╢⁹ ⁸

⅝ ⅝⁸◦ꜛ►

●─ ╩

⇔⁸

─√╘─

╩ ╘

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♠ꜟ♪◒♄Ⱶ─ │ 15ϴ─ ⅜

20 30ϴ⌐ ═⁸ ↄ⌂╢↓≤╩ ╠⅛⌐

⇔√⁹ⱥ꜡Ɫ☿Ⱡ●─ │ ≢│

10ϴ⁸15-5ϴ─ ≢⁸5ϴ28─

≢ 20ϴ─ ⅜ ↄ⌂╢↓≤

╩ ╠⅛⌐⇔√⁹ 

 

 

 

 

 

◦ꜛ►●ⱴ▬◒꜡♅ꜙכⱣכ MT

─ ╩ ⇔⁸ ≢ ⇔√

⌐ ⅜ ⇔⁸ ─ ™MT⅜

╠╣╢↓≤╩ ⇔√⁹ ≢

╩ ⇔⁸ ⌐⅔™≡ ™

⅜ ╠╣√⁹ ⁸MT ─ ─

─√╘─ ∆═⅝ ╩ ╠⅛⌐

⇔√⁹ ─ ─ ≤⇔≡⁸

─ ╩ ™⁸◦ꜛ►●

⌐╟╡ ⌐ ⅝⌂ ™⅜№╢↓≤╩ ╠

⅛⌐⇔√⁹◦ꜛ►● DNA rps16 

intron ─ ╩ √⌐

⇔√⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─☻כⱬ♃כ♦ 2
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ה ◄ ה

⌂ כ◦

☼ ┘

≡⇔≥☼כ◦

─ ⌐ ∆╢

√╘⁸

─

⌐ ∆╢ ╩

⇔⁸

─☻כⱬ♃כ♦

2 ◌♥◗ꜞ

⁸כ ⱴ♇ⱪ

┘ ⱴ♇ⱪ

─♃כ♦≡™≈⌐

╩ ╘⁸

╕≢⌐

┼─ ╩

∆╢⁹ 

  

 ♩ꜞ◌Ⱪ♩ ⁸Ɫ

◦ꜞ♪◖꜡ ⁸Ᵽ

▬⸗ ─

ה ╩ ℮≤

≤╙⌐⁸◦ꜗ◒ꜘ

◒─ ╩

℮⁹ 

 

 ⅝ ⅝⁸

─ ╩

℮≤ ⌐⁸

C

─ ╩

⌐ ℮⁹╕√⁸

⌐≈™≡│⁸ ⅝

⅝

─

ⱨ□▬ꜟ─

╩ ⌐

℮⁹ 

 

◄ ⅝ ⅝

╩ ⇔

≡

┼ ⇔⁸ ⌐

∂≡ ה

╩ ∆╢⁹╕√⁸

⌐╟╡

╕√│

╟╡ ─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⁸כꜞ◗♥◌ ⱴ♇ⱪ ┘ ⱴ♇

ⱪ⌐≈™≡⁸ ⌂ ─ ╩

⇔√⁹  

 

 

 

 

 

 

 

♩ꜞ◌Ⱪ♩ 41 ⁸Ɫ◦ꜞ♪◖꜡

11 ⁸Ᵽ▬⸗ 7 ─ ⁸ ╩

⌂∫√⁹◦ꜗ◒ꜘ◒⌐≈™≡│ ≢

№∫√╘ ⌐ ∆╢⁹  

 

 

 

 

─ ╩ ⌐ ─

╩ ™⁸ 300 ─ ─

┘ꜝⱬꜟ ה ╩ ∫√⁹╕√⁸

⌐≈™≡─ ┘ ╩ ∫

√⁹  

 

 

 

 

 

 

 

 

 

2021 ╩ ⇔⁸400

63ﬞ ⌐ ⇔√ 2020

⌐ ≠ↄ ─ │ 822

164 │ 804  

147 22⅛ 69 8◌ 13

⌐ ╩ ⇔√⁹  

⌐ ⇔⁸ 36 ⁸

4,287 ⁸ 21 ⁸ ◘fiⱪꜟ 131

⁸ 21 ╩ ⇔√⁹ 
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≥☼כ◦╩

⇔√ ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

™ ╩ ∆

╢⁹ 

⅝ ⅝ ☻

꜡fi◓ⱪ♬כꜞ◒

☺▼◒♩─ ≤

⇔≡⁸ ─

─ ╩

⌐ ⇔◄◐☻╩

⇔≡⁸

◓fi♬כꜞ◒☻

─√╘─ ◄◐

☻ꜝ▬Ⱪꜝꜞכ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

⅝ ⅝⁸ꜝ▬

Ⱪꜝꜞכ─

≤⇔≡◄◐

☻ꜝ▬Ⱪꜝꜞכ─

◄fi♪♩◐◦fi─

┘

≤⇔≡─ⱥ▪

♀כ♄♬꜡ꜟ

⁸

╩ ℮⁹╕√⁸

√⌐ ⇔√☻

◓fi♬כꜞ◒ ⌐

╟╡ ╩ ℮⁹ 

 

 

 

 

↓╣╕≢⌐

⇔√

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤─ ⌐╟╡⁸☿▬ꜜ►

○♩◑ꜞ 17 ⁸☿▬ꜜ►◌ⱡ◖♁► 8 ⁸

☿▬ꜜ►♩►◐ 7 ╩ ╗ 144 ─

╩ ⇔√⁹ 

4,000 ─ ╩ ה ⇔⁸

┘⌐ ≤⇔≡ ⅛╠

274 ⁸ ⅛╠ 579 ⁸ 853

─ ╩ ה ⇔√⁹ ⁸ ⁸

 

│◖꜡♫ ─↓≤╙№╡

│ ╦⌂⅛∫√√╘⁸ │

⌐ ╩ ∫√⁹ │ ⁸

⁸ ⌐≡ ╩ ∫√⁹

≢│ ╩ ⌐ 239 ╩ ⁸

≢│ ⁸ ╩ ⌐ 234

╩ ⁸ ≢│ ⌐≡ 29 ╩

⇔√⁹↕╠⌐ ⅛╠ 213 ⁸

╟╡ 80 ─◘fiⱪꜟ╩ √⁹

╕√ ╕≢⌐ ⅜ ⇔√◄◐☻│

15,058 2022.01 ≤⌂∫√⁹ 

 

◄fi♪♩◐◦fi ─ ╩ ⌐ ⅝

⅝ ™⁸ ⌐ ⇔√ ⌐

™⁸ ╩ ╗ ◄◐☻╩ ⌐ ∫

√⁹ │ 84 ─ ╩ ™⁸

62 ─◄◐☻╟╡ ╩ √⁹

⌐≈™≡│350 ─ ◄◐

☻⁸╕√ⱥ▪ꜟ꜡♬♄כ♀ ⌐≈™

≡│1,440 ─◄◐☻⌐≈™≡ ⇔√⁹ 

√⌐ ⇔√

─ ─1 ◓fi♬כꜞ◒☻

≢│⁸13427 ─◄◐☻⌐≈™≡ ⇔

√⁹ ╩ ⇔√◄◐☻59 ⌐≈™≡2

╩◓fi♬כꜞ◒☻ ⇔⁸27 ─◄◐☻⌐

╩ ╘√⁹ 

ↄ─ ≤ ╩

⇔⁸ ◄◐☻ꜝ▬Ⱪꜝꜞ36,292כ

─ ╩ ∫√⁹  

 

⅛∏↕DNA ≤ ≢ ╩ ╘≡

⅝√⁸ ─ ⌂
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⌐

╢ ┘

 

│

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐

╢ ┘

 

│

─ ⌂

─ ╩⁸

3 ╕≢⌐

☻כⱬ♃כ♦ ≢

╩ ∆╢⁹ 

 

⅝ ⅝⁸►ꜝ

ꜟ◌fi♂►

─ ┘ ⇔

─ ╩

⇔⁸

╩ ℮≤≤╙⌐⁸

╕≢

⌐ ⌂

╩ ↕∑

╢⁹ 

 

 

 

⌐ ╠

╣√ ⌐≈™

≡⁸Ɫ►☻ ┘

⌐ ⌐≡ ╩

╖╢⁹

⌐≈™≡│⁸

─

⌐≡ ℮⁹╕√⁸

⌐≈™≡

⅛╠─

⇔ ─ ⌐

╟╢ ─ ⁸

┘

─ ╩ ⇔⁸

⌐ ⇔√

╩ ∆╢⁹ 

 

 

⌐

╢ ┘

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐

╢ ┘

  

ₒ ₓ 

─ ╩ ∆╢₈ ♦

ⱶ♥☻◦─₉☻כⱬ♃כ ╩ ⇔√⁹

 

 

 

 

─ ™ ◦☻♥ⱶ ─√

╘⁸►ꜝꜟ◌fi♂► ─ ┘

⇔ ─ 5 3ﬞ ─ ╩

⇔⁸4 ≤ ═≡ ⅜ ∆╢

⅜⁸ №√╡─ │ ™↓≤╩ ⇔

√⁹╕√⁸►ꜝꜟ◌fi♂►Ɫ▬Ⱪꜞ♇♪

─ⱷ♃Ⱳꜞ♇◒ⱪ꜡ⱨ□▬ꜞfi◓╩

™⁸3 ╩ ∫√╙─⅜

≤ ─ⱪ꜡ⱨ□▬ꜟ╩ ∆↓≤╩

⌐╟╡ ╠⅛⌐⇔√⁹ ♃כ♦

│⁸ ─√╘─ ⌂ כ♦

♃≢№╢⁹  

 

◦ꜛ►● ⌐≈™≡⁸ ─

┘ ─◖fi♩꜡⁸╡╟⌐ꜟכ

100 ╩ √⁹ ⌐⅔™≡│ 250g₩

500g/ ─ ╩ √ ⁸ ≢

│ ⌐╟╡ │ ≤

⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

⌐ ™╢ ⌂

─ ⌐≈™≡│⁸ ≢

─ ☿fi♃כ≤⇔
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ה ─

⌐⅔™≡

↕╣╢ ╙ ⌂

≢№╡⁸

⌂

⁸ ₁─ ⇔

⁸

─ ≤

─ ⁸∕

⇔≡ ה

─ ╩

≤⇔√ ⁸

┘꞉◒♅fi

─ ⌐ ≢

№╡⁸ ⌐╙

⌐ ⅜

⇔≡™╢⁹ 

↓─╟℮⌂

⌐ ╖⁸ ─

─ ⁸ ⁸

╩ ℮≤≤

╙⌐⁸∕╣╩

∆╢↓≤⌐╟╡

╩ ∆

╢↓≤⁹╕√⁸

╩ ™√

╩ ℮↓≤⌐

╟╡⁸ⱥ♩ ⸗

♦ꜟ ┘ ⸗

♦ꜟ─ ╩

∆↓≤⁹ 

 

ה

─ ⌐⅔™

≡ ↕╣╢

╙ ⌂

≢№╡⁸

⌂ ⁸

₁─ ⇔

⁸

─

≤ ─

⁸∕⇔≡

─ ╩

≤⇔√ ⁸

┘꞉◒

♅fi─ ⌐

≢№╡⁸

⌐╙

⌐ ⅜ ⇔

≡™╢⁹ 

↓─╟℮⌂

⌐ ╖⁸ⱥ♩

⸗♦ꜟ ┘

⸗♦ꜟ─

╩ ⇔

≡⁸ ─╟℮

⌂ ┘

╩ ℮⁹ 

 

ₒ ₓ 

▪ ╩

™√

⸗♦ꜟ╩

⇔⁸∕─ ◖

╩כ♬꜡ ∆

╢≤≤╙⌐⁸

─

╛⁸ ⁸

ה ─

⌐≈⌂⅜╢

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ 

SPF

─

─ ╩ ∆

╢⁹SPF ◖꜡♬כ

≢ ─ ╙ 

SPF ⌐

⌂ ╩ ∆

╢⁹ 

─

╩♃כ♦ ⇔⁸

⌐ ╢

ה ╛ ─

⅜ ─

╛ כ♬─

☼≤ ⇔≡™

╢⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ┼

─ ⁸

┘ ▬ⱬfi♩

┼─ ─

 

ה

 

ה ─

 

 

ₒ ₓ 

ה ╛ ─

⅜

│▪◌♦Ⱶ▪⌐

⅔↑╢ ─

│ ⌐

≈⌂⅜∫≡™╢

⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה  

ꜟ◙▬◒♬◌ה

⸗♦ꜟ  

ה

─ │

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☿fi♃כ│ ⇔≡ ≈─Ⱶ♇◦ꜛfi

╩ ⇔≡™╢⁹ ≈│ ⅜ ─ ⌐

∆╢ ⌂ ─ ≤∕─ ≢

№╡⁸╙℮ ≈─ │∕╣╠ ⌂

╩ ™≡ ─ ╩ ℮↓≤≢№

╢⁹R3 ─ SPF │ 220 ─ ⁸

SPF ─ │ 1,361 ≤ ≤⌂

∫≡™╢⁹ 

╕√⁸☿fi♃כ ─ │ 1,938

≢№╢⁹↕╠⌐ ≢│ ╩ ≢

∫≡™╢√╘⌐⁸SARS-CoV-2 ─

⅛╠⁸ⱴ◌◒ ╩ ⇔√ ─

≡⁸ ─ 110 ╩ ⅝ↄ ╡

220 ─ ⁸SPF ─ │

1,361 ≤ ≤⌂∫≡™╢⁹ 

╕√⁸☿fi♃כ ─ │

1,938 ≢№╢⁹↕╠⌐ ≢│

╩ ≢ ∫≡™╢√╘⌐⁸

SARS-CoV-2 ─ ⅛╠⁸ⱴ

◌◒ ╩ ⇔√ ─ ⅜

⇔≡™╢⅜⁸ ☿fi♃כ│ ⌂

⌐╟╢ SPF ╩ ∫≡

™╢√╘⌐ SARS-C0V-2 ⌐╟╢

┼─ │ ↑≡™⌂™⁹╕√⁹

⅜ ─ ╩

⇔√↓≤⅛╠⁸ ⅜ ≢╙ ⅜

≤⌂╡⁸ ─ ⅜

≤⌂∫≡™╢ ≢╙

⌐ ↕╣√⁹ 

☿fi♃כ≢│

─ ─№╢ ≤⇔≡⁸

Aging Farm ⌂╠┘⌐

╩ ╗ Obesity Group

╩ ⇔≡™╢⁹Aging Farm

⌐⅔™≡⁸ⱥ♩≤ ⌐ EBV ─

─ ⅜ ╘╠╣╢⅛╩ ⇔

√≤↓╤⁸ ⌐⅔™≡│

╛ ⌐ EBV ╩ ⇔≡™╢

⅜ ╘╠╣⁸↓╣╠ EBV

─ ╩ ∫≡™╢⁹

╛ ⁸ ─

╩ ∆╢√╘⌐▬fiⱨꜟ

◄fi◙꞉◒♅fi╩ ⇔⁸ ─

╩ √≤↓╤⁸ │

⌐ ⇔⁸ │ ™↓≤⅜

↕╣√⁹╕√⁸ ⌐⅔™≡

╙ ⌐ ™╙─≢№∫√⅜⁸ ╙

─ ™ │ ≢№

╡⁸ ≥⁸ ⅜ ╘╠╣⌂™

╙ ╘╠╣√⁹╕√⁸

│ ╩ ⇔≡™╢↓≤╙

↕╣√⁹↓╣╠ ≢│ ≈

⅛─ ─ ⸗♦ꜟ⅜ ⇔≡
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▬ ╛

꞉◒♅fi─

⌐ ⇔

√ ╩

℮⁹ 

 

 

 

 

 

⅜ⱥ♩┼ ∆╢

⅛╩ ⇔⁸◌♬

◒▬◙ꜟ─ ≤

─ ╩

╙≤⌐⁸

╩ ↕∑╢√╘

─ ╩

∆╢⁹╕√⁸

─ ╩

⇔⁸№╠√⌂

─ ╩ ℮⁹ 

ⱥ♩≢ ↕╣

≡™╢

┘ ╩

™≡ ⸗♦ꜟ

─ ╩ ╘╢↓

≤⌐╟╡⁸ ⸗

♦ꜟ─ ╩

╡⁸ⱥ♩ ┼─

╩ ∆╢⁹

╕√⁸ √⌂

⸗♦ꜟ─ ─

╩ ∆╢⁹  

≢─

╛

╩ ™⁸

╛

╖ ╖ ─ⱥ♩≢

≢⅝⌂™

╩ ╢⁹ 

 

▬ ⸗♦ꜟ

╩ ™⁸

╛꞉◒♅fi ─

╩ ⇔⁸ⱥ♩

┼─ ⌂

╩ ∆╢⁹ 

꞉◒♅fi╛

─

⌐╟╢ ╩

™⁸ √⌂

 

SPFה ◘ꜟ ─

┘◌♬

◒▬◙ꜟ

─  

ה ─  

⅜ ⇔≡™╢⅜⁸ ☿fi♃כ│ ⌂

⌐╟╢ SPF ╩ ∫≡™╢√╘

⌐ SARS-C0V-2 ⌐╟╢ ┼─ │

↑≡™⌂™⁹╕√⁹ ⅜

─ ╩ ⇔√↓≤⅛╠⁸ ⅜ ≢╙

⅜ ≤⌂╡⁸ ─ ⅜

≤⌂∫≡™╢ ≢╙ ⌐ ↕

╣√⁹ 

 

ủ☿fi♃כ─ ⌂ ─ ⌐│

⅛≈ ⌂ ⁸ ◦☻♥ⱶ⅜

≢№╢⁹R3 ≢│◌♬◒▬◙ꜟ⌐⅔™≡

≈ ─ ─ ⌐ ⇔√ ⅜

⌐ ↕╣≡™⌂™↓≤⅛╠⁸ ≢

↕╣≡™╢ ≤⇔≡ GnRH -

antagonist ─◌♬◒▬◙ꜟ⌐⅔↑╢ ⌐

≈™≡ ⇔√≤↓╤ ≢№╢↓≤⅜

↕╣√⁹ ╛ ⌐ ↕

╣╢ ─ in vitro ⁸ ─

⌐ ∆╢ ╩ ⇔√≤↓╤⁸◌♬◒

▬◙ꜟ─ ╩ ™≡⁸∕─

╩ ⅜ ⁸ ⱷ◌♬☼ⱶ

─ ⅜ √⁹╕√⁸ ⌐ ⇔

⌂ ≤⇔≡ ☿fi♃כ≢ ╩ ╘

≡™╢ ─ ⅛╠⁸ ─

⅜ ↕╣√⁹ 

 

ủ ☿fi♃כ≢│ ─

─№╢ ≤⇔≡⁸ Aging Farm

⌂╠┘⌐ ╩ ╗ Obesity 

Group ╩ ⇔≡™╢⁹Aging Farm

⌐⅔™≡⁸ⱥ♩≤ ⌐ EBV ─ ─

⅜ ╘╠╣╢⅛╩ ⇔√≤↓╤⁸

⌐⅔™≡│ ╛ ⌐ EBV ╩

⇔≡™╢ ⅜ ╘╠╣⁸↓╣╠ EBV

─ ╩ ∫≡™╢⁹

╛ ⁸ ─ ╩

∆╢√╘⌐▬fiⱨꜟ◄fi◙꞉◒♅fi╩

⇔⁸ ─ ╩ √≤↓╤⁸

│ ⌐ ⇔⁸ │ ™↓≤⅜

↕╣√⁹╕√⁸ ⌐⅔™≡╙

⅔╡⁸∕─⸗♦ꜟ⅜ⱥ♩ ╩

⇔≡™╢⅛─ │ ≢№╢⁹

R3 │ ⱥ♩≢

⇔≡™╢↓≤⅛╠⁸◌♬◒▬◙ꜟ

⸗♦ꜟ─ ╩ ∫√≤↓╤⁸ⱥ♩

─ ⌂╠┘⌐

╩ ⌐ ⇔≡™╢↓≤⅜ ⅛

╡⁸ ⌂⸗♦ꜟ≤⌂╡ ╢↓≤⅜

↕╣√⁹ ≢№╢◄▬☼

⌐ ⇔≡│▪☺ꜙⱣfi♩►▬ꜟ☻

╩ ™√ √⌂ ꞉◒♅fi─

╩ ∫√ Okamura T et al., npj 

Vaccines 2021 ⁹ │ ≢

⅝ↄ ∂╠╣⁸ ─ ≢

№╢ ▪⌐⅔™≡ ↕╣⁸☿Ⱶ♫

╩כ ∫√⁹ ꞉◒♅fi─ ≤⇔

♪▬ⱷכꜝכ♥≡ ꞉◒♅

fi─ ╩ ℮ⱪ꜡☺▼◒♩╩

⇔≡⅔╡⁸ ╙ ╘ ⅝⌂♅

⅜ⱶכ ↕╣≡™╢⁹ 
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⌐≈⌂→╢⁹

↕╠⌐ √⌂⸗♦

ꜟ─ ╩ ∆

╢⁹╕√ COVID -

19 ─ ╛꞉

◒♅fi─ ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐ ™╙─≢№∫√⅜⁸ ╙ ─

™ │ ≢№╡⁸ ≥⁸

⅜ ╘╠╣⌂™ ╙ ╘╠╣√⁹╕√⁸

│ ╩ ⇔≡™╢↓≤╙

↕╣√⁹↓╣╠ ≢│ ≈⅛─

─ ⸗♦ꜟ⅜ ⇔≡⅔╡⁸∕─⸗♦

ꜟ⅜ⱥ♩ ╩ ⇔≡™╢⅛─ │

≢№╢⁹R3 │ ⱥ♩≢

⇔≡™╢↓≤⅛╠⁸◌♬◒▬◙ꜟ⸗♦

ꜟ─ ╩ ∫√≤↓╤⁸ⱥ♩─

⌂╠┘⌐ ╩ ⌐ ⇔≡™

╢↓≤⅜ ⅛╡⁸ ⌂⸗♦ꜟ≤⌂╡ ╢

↓≤⅜ ↕╣√⁹ 

ủ ⌐⅔™≡│ COVID -19

⌐◄ⱨ◊כ♩╩ ⅝ↄ≤∫√⁹ⱥ♩

╩ ∆╢⸗♦ꜟ≤⇔≡ ⁸

⌂╠┘⌐ ╛ ╩ ∆◌♬◒

▬◙ꜟ╩ ™≡ ⸗♦ꜟ─ ╩

∫√ Urano E et al., PNAS 2021, Urano 

E et al., TRS in press ⁹╕√⁸ ─

Wuhan ⅛╠ɖ⁸ɗ⁸ɘ⁸ə⁸○Ⱶ◒꜡fi

BA.1⁸BA.2 ─ ≡─ ≢─ ⸗♦

ꜟ╩ ⇔⁸ ─ ╩ ∫√⁹↕╠⌐⁸

►▬ꜟ☻│ ⅜ ↓╢⅛╩╙ ⇔√

≤↓╤⁸ ≢│ │ ╘╠╣⌂™

⅜⁸ ⅜ ⌂╣┌ ⅜ ↕╣╢↓≤

⅜ ↕╣√ ⁹COVID -19⌐

⇔꞉◒♅fi╛ ─ ╩ ℮ ≢

ⱥ♩ ACE2 ─ Tg ⱴ►☻╩ ™√ ╙

⇔√ Asaka MN et al., JCI Insight 

2021 ⁹↓─ │◘ꜟ ╟╡ ⌐ ►
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─

╩ ╢√╘⁸ⱴ

Ⱡ☺ⱷfi♩ ⅜

≢⅝╢╟

⌐ ∆╢ ה

 

 

ᵓ⌐≈™≡⁸ 

ₒ ₓ 
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⌐╟╡

⅜⌂↕

╣╢ ⁸ ⅜
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ₒ⸗♬♃ꜞfi◓
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ה ⅜

╕╣╢

─ ╛

─ ─ ─

 

ה ⅜

╩ ∆╢

↓≤⌐╟╡⁸

┼─ ⅜

⌂↕╣√ ─

 

 

ᵔ⌐≈™≡⁸ 

ₒ ₓ 

ה ⅜

╩

∆╢↓≤⌐╟╡

⅜⌂↕

╣⁸

─ ⌐ ⇔

√ ─  
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─ ╩ ∆╢ⱪ꜡◓ꜝⱶ

○ⱨ▫◘כ ╩ ⇔⁸ ⌂ⱴⱠ☺ⱷfi♩

─ ╩ ╢≤≤╙⌐⁸ ⅛

╠ ─ ╩ ╢√╘─ ה ╩
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3 ⱪ꜡◓ꜝⱶ♦▫꜠◒♃
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╩ ∆
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╩ ∆
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╟╢ ╩
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⇔⁸
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ⱪ꜡◓ꜝⱶ♦▫꜠◒♃כ

─ ⌐≈™≡ ∆╢
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 ⱪ꜡◓ꜝⱶ○ⱨ▫◘כ ⌐ ∆╢
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⁸ ⁸ ⁸

⁸ ─ ⅛╠ ╩ ╘⁸

⁸ ─ ⇔ ⌐≈™≡ ה

╩ ∫√⁹ 

─ ⌐ ⇔√

╩ ≤⇔≡ ⇔√ ┘

⌐ ↄ ⇔√ ╩

≤⇔≡ ⇔√ ⌐╟∫≡
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⌐ ⇔√
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ⱪ꜡◓ꜝⱶ○
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⅜ ∆╢

⌐

┘

─

─ ╩

╘⁸ ╩
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─ ⁸ ⁸ ⌐ ∆╢
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─√╘─ ה ╩ ∫√⁹ 
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↕╣√ ⌐≈™≡│⁸

⌐╟╡ ▪ꜞꜝ♩☻כ○⁸ ┘ ⌐⅔
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◘ꜟ♃fi♩ ⌐ ╩ ™⁸

╛ ⌐ ≢№╢

⁸ꜝ▬☿fi☻ ⁸ ─

╩ ℮↓≤≤⇔≡™╢⁹ 

 

< > ⌐ ∆╢ ≤

─   

 

29 1⁸ 30 1⁸

1 1⁸ 2 7

3 1 

 

29 0⁸ 30 ⁸

1 ⁸ 2 6

3 0 
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► ╛

─

ה

⁸

─ ─√╘

⌐ ⌂◄Ⱡ

כ◑ꜟ

╛ ꜠

ⱬꜟ⁸

─

┘∕─

⌂ ⌐≈™

≡⁸ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤─

╩ ∆╢⁹╕

√⁸ ⁸

⁸ ≤™∫√

≤

≤─ ⌐

≈™≡ ∆╢

√╘─ ⱥ

♩ⱴ▬◒꜡Ᵽ▬

ⱶכ○

╩ ╘╢⁹ 

 

► 

⁸

─√╘⁸

ה

⁸ ⁸

≤─ ⌐

≈™≡◄ⱦ♦fi

☻⌐ ≠ↄ

─ ╩

℮⁹╕√⁸

─ ╘≡ ™

╛

⅜ ⇔≈

≈№╢ ⌂

≥ ₁⌂

⌐⅔™≡⁸ ◄

Ⱡꜟ◑כ

╛ ⁸ ┘

─

⌐ ∆╢

╩ ™⁸ⱨ꜠▬ꜟ

─√╘─◄

Ⱡꜟ◑כ

─ ⌂≥⁸

─ ●▬♪

ꜝ▬fi ─

≤⇔≡ ⇔

─♃כ♦╢℮

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↓╣╕≢⌐ ↕╣≡™⌂™ ≢

⌐ GLUT4 ─ trasnlocation ╩ ↕∑⁸ ╩

↕∑╢ ⇔™ ╩ ⇔√⁹ 

Irs1 ⱴ►☻⅔╟┘

╩ ™√ ⅛╠⁸ ─ Irs1 ⅜ GHRH

─fi꜡כꜙ♬ ╩ ⇔≡ ╛ ⌐

⇔≡™╢↓≤╩ ╠⅛≤⇔√⁹ 

( 4 ⁸ 2 ⁸

1 ⁸ 1 )  

ה ≢ ↕╣√◄Ⱡꜟ◑כ

≤ ⌐ ∆╢ ⌐⅔™≡⁸ ─

╩♃כ♦─ ∆╢ ⅜ ↕╣⁸

⌐ ∂≡ ↕╣√ IAEA ⱬ♃כ♦

╩♃כ♦─☻כ ™≡⁸ ↔≤─ 1 √╡─

◄Ⱡꜟ◑כ ╩ ⇔⁸30 ⅛╠ 60 ╕

≢│◄Ⱡꜟ◑כ ⌐№╕╡ ⅜⌂™↓≤⌂≥

╩ ╠⅛⌐⇔⁸Science⌐ ↕╣√⁹

 

≤ COPD ⌐⅔™≡⁸ ⌂≥

╩ ™√ ꜠ⱬꜟ╛ ◄Ⱡꜟ◑כ ─

─ ╩ ⇔⁸ ╛ ╩ ∫√⁹

╕√⁸ⱥꜙכⱴfi◌꜡ꜞⱷכ♃כ ⌐ ⇔≡™╢

─ ╠≤ ⇔⁸ ⇔√ ╩

╕≤╘ ⇔√⁹╕√⁸ ∂◄Ⱡꜟ◑כ≢№∫≡╙

™ ⌐ ╩ ∆╢↓≤≢ ⅜ ↕

╣╢ ╩ ⇔√⁹↕╠⌐⁸ ⌐ ™

⌐ ╩ ═╢ │ ™ ╟╡╙ ⅜

™ ╩ ⇔√⁹ ≢─ ─ ⌐≈™

≡ ╩ ™⁸ ─Ᵽꜝfi☻ה
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◄ ◄Ⱡꜟ

כ◑ ╛

꜠ⱬ

ꜟ⁸ ┘

─

⌐≈™≡

∆╢⁹ 

 

┘

⌐ ↑√ ⇔™

╩ ℮√╘

⌐⁸◒꜡ⱡ♃▬ⱪ

╛ ╩

╘√

ⱷ◌♬☼ⱶ

╩ ⌐ ⇔⁸

⇔™ ╛

╩ ∆╢⁹ 

ⱨ꜠▬ꜟ⌐

∆╢ ♃כ♦

╩ כ♦⁸≡⇔

♃⌐ ⇔√ AI

╩ ⇔≈≈⁸

ⱨ꜠▬ꜟ╩

∆╢√╘─ √

⌂ ╩

℮⁹ 

╛

╩ ⇔√

┘ ⌐ ↑

√ ⇔™ ╩

℮√╘⌐⁸

╩ ╘√

ⱷ

◌♬☼ⱶ╩

⌐ ⇔⁸ ⇔™

╛ ╩

∆╢⁹ 

 

ה  ◄

─

≥╙╩♃כ♦

⌐⁸BMI ╛

─

≤ ה

╩│∂╘≤∆

╢ ⌐

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐╟╡ ⌂╡⁸↕╠⌐ ⌐╟∫≡╙ ⌂╢↓

≤╩⁸╕√⁸ │ ∆╢ ─

⌐╟∫≡│ ∆╢↓≤╩ ╠⅛⌐⇔⁸ ⇔√⁹

ה  

ⱨ꜠▬ꜟ ─√╘─ ⌐⅔™≡⁸

√⌂ ╩ ⇔⁸ ≤ ⸗♦ꜟ─

∑ ╩ ∫√⁹ ☻♃♦▫ ⌐≈™≡│⁸

─√╘─ ╩ ⇔√⁹ ◄Ⱡꜟ

כ◑ TEE ≢│⁸TEE ≥♃כ♦

DLW ⌐╟╢ ╩ ⇔√ METs ⸗♦

ꜟ╩ ⇔⁸╟╡ ⅛≈ ⌂ ╩ ∆

╢√╘─ AI ╩ ∫√⁹  
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○ ─

(social 

determinants 

of health) ─

ⅎ ⌐ ™⁸

─

╩ ⅝

↓∆

─

╩ ╠⅛⌐∆

╢⁹ 

 

◌ 

─

╛ ⁸

⌐ ∆╢

─

╩ ╠⅛⌐∆

╢⁹ 

 

 

 

 

◐ 

╛ ─

╩ ∂≡

─

⌐ ⇔≡

₈ ⇔╛∆

™╕∟≠ↄ╡

₉─

╩ ⅝⅛↑

╢⁹ 

∆╢ ╩

⇔⁸

≤ ⅜ ─

⌐ ╓

∆ ╩

∆╢⁹ 

 

○ ─

╩

╗⁸

─ ╩ ⅝

↓∆ ─

╩

⇔√◦Ⱶꜙ꜠

ꜟ♦⸗fiꜛ◦כ

╩ ⇔⁸

─ ⌐

⌂ ╩ ∆

╢⁹ 

 

◌ 

─ ╛

⁸ ⌐

∆╢ ╩

⇔√◦Ⱶꜙ

♦⸗fiꜛ◦כ꜠

ꜟ╩ ⇔⁸

─ ⌐

⌂ ╩

∆╢⁹ 

 

◐ ⁸

☻ⱳכ♠ ⁸

⌂≥─

≠ↄ╡ה

♠כⱳ☻ה

╛

⌐ ≤

⇔≡ ⇔⁸◄ⱦ

♦fi☻⌐ ≠™

√ ─ ה

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ─ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛ

fi⸗♦ꜟ╩ ⇔⁸ ⌐≈™≡ ≢

╩ ∫√⁹ 

─ ─ ⌐ ∆╢ ꜠ⱦꜙכ╩

™⁸ ⌐≈™≡ ≢ ╩ ℮≤

≤╙⌐⁸ ≤⇔≡ ⌐ ⇔√⁹

⁸ ⁸

☿fi♃כ  

 

 

 

 

 

─ ⌐╟╢ ─

⌐ ∆╢ ─꜠ⱦꜙכ ⌐≈

™≡⁸ ≢ ╩ ℮≤≤╙⌐⁸

≤⇔≡ ⌐ ⇔√⁹ 

─ ⌐ ∆╢◦Ⱶꜙ

─ꜟ♦⸗fiꜛ◦כ꜠ ╩ ™⁸ ⌐≈™≡

─ ≢ ╩ ∫√⁹ ⁸

☿fi♃כ  

 

 

 

─ ⁸ ⱳ☻ה

♠כ ⁸ ⌐⅔™≡⁸ ─

√╘─ ╩ ∫√⁹╕√⁸ ☻ⱳכ♠

╛ ⌐ ╩

⇔√⁹ 

∆╢ ה ⁹
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─ ─

≤

┼─

┘

─

⌐ ∆╢

 

─

─

╩

⌐ ⇔⁸∕

╣⅜ ⌐

╓∆

⌐≈™≡

╩

℮↓≤⁹╕

√⁸∕─

╩ ⅛⇔√

⌐ ↑√

┼─

╩ ℮≤≤

╙⌐⁸

─

─ ╛

─

⌐

⌂ ╩

→╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

─

─

≤ ┼─

⁸ ┘

─

⌐ ∆╢

 

─

⌐ ℮

╩ ⌐

⇔⁸∕╣⅜

⌐ ╓∆

⌐ ∆╢

╩

℮⁹╕√⁸∕─

╩ ⅛⇔

√

⌐ ↑√

┼─ ╩

℮≤≤╙⌐⁸

─

─ ╛

─

⌐ ⌂

╩ →

╢⁹ ⌐

│⁸ ─

╩ ℮⁹ 

 

▪ 

⌐⅔↑╢

≤

┘∕

─ ╩

∆╢⁹ 

 

 

 

⌐ ⇔ ╩

═╢⁹ 

 

─

─ ≤

┼─ ⁸

┘ ─

⌐ ∆╢

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ ◖ⱱכ♩⅛

⇔♩כꜟ◒ꜞ╠

√ ≤

⅛

╠─ ⇔√◕

ⱡⱶ⁸ ⁸ ⁸

─ ╩

╘⁸ ⱬ♃כ♦

─☻כ ╩

 

 

 

─

─ ≤

┼─ ⁸

┘ ─

⌐ ∆╢

 

ₒ ₓ 

ᵑ ─

╛

⁸ ─

⌐ ⇔√

⅜ ה

⌐ ⅜№╢

⅛⁹ 

ᵒ ⌐☼כ♬

∂√ ה

─

╛

─

⌐ ⇔√⅛⁹ 

 

ᵑ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה  

 

ᵒ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ╛

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─Alistipes │ ─ ╩ ╠⇔

╩ ∆╢↓≤≢▬fi☻ꜞfi ⌐⁸ ⌐

≢№╢ Dorea │ ╩ ╛⇔ ╩ ∆╢

↓≤≢▬fi☻ꜞfi ⌐ ∆╢↓≤╩ ⇔⁸

₈ ה ⱪ꜡Ᵽ▬○♥▫◒☻≤₉≤⇔

≡ ⇔√⁹ 

≢№╢ AST-120│ ה ⸗♦ꜟ

⌐⅔™≡ ╩ ↕∑⁸ ╩ ↕∑

╢↓≤╩ ⇔√⁹ 

 

 

 

ה  ─

⌂ ⌐ ∆╢ ─

╛⁸ ♃כ♦─

⌐╟╡⁸ ⌐ ∂√

╩ ╠⅛⌐∆╢↓≤⅜ ≥

⅔╡⌐ ╘╠╣√⁹╕√⁸

─ ⁸ ⁸ ⌐ ☼כ♬╢∆

╩ ╠⅛⌐∆╢ ╩ ⇔⁸

⁸ ⌐ ⇔≡

─ ╩ ∫√⁹ 
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▬ ─

╖⌂╠∏

─ ⌂

⌐⅔

↑╢ ─

ה ─√╘

─ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╡⁸ ╩

⇔⁸

─ ╡ ╖╩

℮⁹ 

ה

─

╩♃כ♦ ⇔

≡⁸ ─

ה ╩⸗

♬♃ꜞfi◓∆╢

╩ ⇔⁸

─ ™◄ⱦ♦fi

☻╩ ∆╢√

╘─ ╩ ℮⁹ 

 

 

▬ ─

⌐╟╢

╩ ⇔⁸

ה

≤◖ⱱכ♩

⌐ ≠⅝⁸

╩│∂╘

≤∆╢

⌐ ∂√

╩ ╠⅛⌐

∆╢⁹ 

 ─

⌐ ≢⅝

╢◄ⱦ♦fi☻

─√╘⁸

─ ה ⌐

╩♃כ♦╢∆

⇔⁸

╩ ∆╢

╩ ╠⅛⌐∆╢⁹ 

 

 

 

 

 

─

┼─

 

הfi▬ꜝ♪▬●ה

ⱴ♬ꜙ▪ꜟ ┼

─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ⁸ ⁸ 3

⁸ 1  

 

─ ≤ ⌐ ∆╢

─ ⌐≈™≡⁸ ≢

╩ ∫√⁹ 1 ☿fi

כ♃  

≤⇔≡⁸ ─

⌐ ∆╢ NCD -RisC ≤ ─

GBD ⌐ ⇔≡™╢⁹ ה ╩│

∂╘≤∆╢ ─ ─ ╩ ⇔

≡⁸ ╩ ╗ ─ ₁─ ה ⌐ ∆

╢ ⌂ ─ ≤ ─ ⌐

⇔≡™╢⁹ ⌐ ∆╢ ⅜

Lancet ⌐ ↕╣√⁹ 1 ⁸ 1

☿fi♃כ  

 

☻ꜞꜝfi◌─ 508 ╩ ⌐⁸ ⌐╟

╢ ≤ ─ ╩ ⇔√≤↓╤⁸

│ ─ ─ ☻◖▪≤ ⇔⁸ ™

│ ─ ☻◖▪≤ ⅜╖╠╣

√⁹ ╩ ⇔√ 1

ה  

─ ╩ ≡ ╩ ⌂™⁸

│ ⁸ ─ ⅜☼כ♬ ↄ⁸ ─

│☼כ♬ ∆╢↓≤╩ ≤⇔≡

≢ ⇔√⁹ 

─ ≢─ ╩ Ⱡ♇♩꞉כ◒

⇔⁸ ≢ ⅜ ⇔⁸ ≢

כ◑ꜟ꜠▪╙ ⅜ ⇔≡⅔╡⁸ ─ ⌐╟╢

≤─ ™╩ ≤⇔≡ ≢ ⇔

√⁹ 

◖ⱱ⁸≡™⅔⌐♩כ ─

≤ ⌐ ─ ╩ ╘⁸↓─ ⅜

ה ≢ ↄ ╠╣√↓≤╩⁸

≤⇔≡ ≢ ⇔√⁹ 

─ ה ⌐ ∆╢●▬♪ꜝ▬fi⁸

ⱴ♬ꜙ▪ꜟ⌐ ⇔≡ ⌐ ה ⇔ ╩

⇔⁸ 9  ╩

⇔√⁹ 

ꜞⱨ▫כ♦▫fi◓ ⌐≈™≡ ꜠ⱦꜙכ╩
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► ◔▪

─☼כ♬ ™

─ ─

ה ⌐

∆╢ ╩

℮⁹ 

 

 

 

 

 

 

 

 

◄ ┘

─

─ ⌐

∆╢√╘⁸

ה

─

♃כ♦┘

⌐ ∆╢

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

○ ⌐⅔

↑╢

─ ╩ ∂≡

─

╛ ─

 

 

► ─

●▬♪ꜝ▬fi

─ ⌐⌂╡

℮╢ ≤⇔≡⁸

╩

⇔≡⁸ ╛

≤™∫

√◄ⱦ♦fi☻⅜

⇔≡™╢

⌐⅔↑╢◄Ⱡ

כ◑ꜟ ⌐

≈™≡ ╩

∆∆╘╢⁹ 

 

ה ◄

⌐

≠ↄ ╩

⁸ ╒⅛

≢ ⇔⁸

≤─ ╩

⇔ ╩

╘╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

○ 

⌐ ∆╢

⌐ ≤

⇔≡ ⇔

⌂ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

™ ⌐ ↕╣√⁹ 9 ⁸

8 ⁸ 2 ☿fi♃כ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

27 ה ─ 20 ⅛╠ 64

─ 2,221 ╩ ⌐⁸ ╛ ─ ≤

⅜ ↕╣≡™╢ 14 ─ ─

≤─ ╩ ⇔√⁹ ╛ ⅜ ↄ⌂

╢╒≥ ≤╙ ─ ╩ √↕⌂™ ─

⅜ ⇔⁸ ≢│ ╛◌ꜞ►ⱶ─ ╩

√↕⌂™ ─ ⅜ ⁸ ≢│ⱦ♃Ⱶfi ╛ⱴ

◓Ⱡ◦►ⱶ─ ╩ √↕⌂™ ─ ⅜ ⇔

≡™√⁹ 

SIP ₈ ╩ ∂√ ◦☻♥ⱶ─ ⌐

╟╢ ─ ┼─ ₉─ ≤⇔≡⁸

⌐ ה ה ה ה ≢ 1200

╩ ⌐ ה ∏≈─ ⌐╟╢

╩ ⇔√⁹ ≤ ≢│ ╩ ╘™ↄ≈⅛─

≢ ⅜ ⌂╢↓≤⅜ ↕╣√⁹ ⁸

─ ╩ ╘≡™╢⁹₈ ₉─

⌐ ⌂ ─ ⌐ ∆╢ ꜠ⱦꜙכ

╩ ⇔√⁹ 2 ה
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ה  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ≤⇔√

┘ ⌐ ∆╢

≤⇔≡│⁸ ⌐╟

╢ ╩ ╕ⅎ√

─ ⌐ ∆╢ ⌐⅔™

≡⁸ ⌐╟╡ ─♦

╩☻כⱬ♃כ ™√ ╩ ⇔√

⅜ ↕╣╢

─ ╩ ℮≤≤╙⌐⁸ ⸗

♦ꜟ⌐╟╢ ─

╩ ⇔√⁹╕√ ⅛╠

─ ╩ ╠⅛⌐∆╢

√╘ כⱬ♃כ♦

☻╩ ⇔≡™╢⁹ 

↓╣╠─ │⁸

─ ה ─

≤⇔≡⁸ ⌐╟╢

─ ╛ ─ ⌐≈

⌂⅜╢╙─≤ ⅎ╢⁹ 

₈ ₉─ ה

◘▬♩│⁸ ⇔⁸ ה

╩ 556 / ⁸ ⇔

√⁹▪◒☿☻ │ⱱכⱶⱭ⁸☺כ

Twitter ⁸Facebook ≢ 28,267

/ ≤⁸ ↄ ↕╣≡™╢⁹ 

⌐⁸ ╛ ⌐ ∆╢

─ ╩ ⇔⁸ ⅛╠☿

◌fi♪○Ⱨ♬○fi ┘

♩◒ⱱ ꜞ☻◒

╛ ₈™╦╝

╢₈ ₉ ─ ⇔

─ ─ ─ ⁸ ⁸
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─ ┘

─ ⌂

⌐ ∆

╢↓≤⁹╕

√⁸

─ ⌂

─√╘

ה

♃כ♦

ⱬכ☻╩

∂≡

╩ ™⁸

≢

8,000

─▪◒☿☻

╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

כⱬ♃כ♦

☻⌐╟╢

╩ ∂≡

─

⌂ ╩

∆╢⁹

⌐│⁸ ─

╩ ℮⁹ 

 

▪ 

⌐ ╕╣╢

⌐

⇔≡⁸ ⌐

⅔↑╢

╩ ∆╢

≤≤╙⌐⁸

╩ ╕ⅎ

√

┘

⌐ ∆╢

╩

⇔⁸ ─

™ ⁸

⌐≈™≡◄ⱦ

♦fi☻╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ 

─ ╩ ∆

╢ ⌐≈

™≡⁸∕─

┘

╩ ℮⁹

⌐⁸ ─ ™

─ ה

⌐≈™≡

∆╢⁹ 

─

⌐╟╢

╩ ╕ⅎ

√

╩ ∆╢⁹ 

─

⌐ ∆╢

⌂

╩ ℮⁹ 

⅜

⇔√

─ ≤⇔≡⁸

╩

∆╢◘▬♩⌐⅔

↑╢ ꜠ⱦꜙ

כ ─ ╩

∆╢⁹ 

WEBהSNS♦

╠⅛♃כ

≤≤

╙⌐⁸ ♃כ♦

─ ⌐ ↑√

ᵒ⌐≈™≡⁸ 

ₒ ₓ 

ה ה ┼─

 

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ╛

─ ┼

─  

ה  

 

ᵓ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה ה ┼─

≤  

─☺כⱶⱭכⱱה

≤

 

☻☿◒▪ה  

ה ≤

─ ─

♅▼♇◒  

─☺כⱶⱭכⱱה

ꜞfi◒  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐╟╢ ╩ ╕ⅎ√

─ ⌐ ∆╢ ⌐⅔™≡⁸ ╩ ⇔√

⅜ ↕╣╢ ─ ╩ ⌐

╩☻כⱬ♃כ♦─ ™≡ ╩ ∫√⁹∕

─ 1,313 ─ ⅜ ╠╣ ∕─℮∟

211 │ ┼─ ⌐ ∆╢ ⅜ ╕╣≡⅔╡

ⱳꜞⱨ▼ⱡכꜟ ⌂≥╩ ╗ ⌐⅔™≡

┼─ ⅜ ↕╣√⁹ 

⌐⅔↑╢꜠ⱳכ♃כ▪♇☿▬ ╩

™√ CYP ┼─ ⌐╟╡⁸

⌐ ╕╣╢ ╕√│ ─ ─

┼─ ╩ ╘≡™╢⁹CYP3A4 ─

╩ ∆╢ ─ ⅜ ⇔⁸ⱳꜞⱨ▼ⱡכꜟ

╩ ╗ ⁸≤ↄ⌐ ─ ─

┼─ ╩ ∫√⁹ 

⌐⅔↑╢ ⅛╠─ ╩

╠⅛⌐∆╢√╘ ☻כⱬ♃כ♦

╩ ⇔≡⅔╡ ⅛╠ 1,340 ╩

⇔√⁹ 

2 ⁸ 6 ⁸

5  

 

 

 

 

 

 

 

 

 

 

 

╛ ⅛╠─ ─

╛ ≤─ ─

⁸ ⌂ ╩ ∫≡™╢⁹ 
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▬ 

⌐ ∆╢

≤⇔≡ⱱכ

ⱶⱭכ☺╩

⇔√

⁸

─ ⌐╟╢

⌐╟

╢ ─

≤

⁸ ⌂

─

⌐ ∆╢

╩ ℮⁹

ה

☻כⱬ♃כ♦

┼─▪◒☿☻

│

≢8,000

╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩

⇔≈≈⁸

─

─ ─

╩ ℮⁹ 

 

▬ ⌐

∆╢ ⇔™

─ ≤

─

┘ ╩

⌐⁸ ≢

⌂

─ ╩

⌐ ה

כⱬ♃כ♦

☻⌐ ה

⇔⁸∕╣╠─

╩ ⌐

⌐ ∆╢⁹

≤ ≤

─ ⌐≈

™≡ ⌐ 50

─ ╩ ∆

╢≤≤╙⌐⁸

↑

─ ╩ ╡⁸1

8,000

─▪◒☿☻ ╩

∆╢⁹╕√⁸

◘▬♩─

⌐ ⇔⁸ ◘▬

♩─ ⅜≥─

╟℮⌐ ↕

╣≡™╢⅛

╩ ™⁸ ─

╩ ∆╢

ⱦ◙כꜚ≢≥↓

ꜞ♥▫─ ╩

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₈ ₉─ ה ◘▬♩ HFNet

┼─▪◒☿☻ │ 19,000 / ⁹Twitter ⁸

Facebook─▪◒☿☻ │ 10,000 / ⁹

─ │ 50 / ⁹ ─ ╩ ⅎ√⁹ 

₈ ₉─ ה ◘▬♩┼─

│⁸ 336 ⁸ 220 ≢№∫√⁹ 

3 ⁸COVID -19 ⌐ ∆╢ ⌂™

⌐ ⇔⁸ ⌐ ≠™√ ╩ ∫≡

⅝√⅜⁸ ☻☿◒▪─☻כꜙ♬  1,585

/ ⌐ ⇔≡⁸ │ 2,140 / ≤⁸ 135%⁹ 

₈ ₉─ ה ◘▬♩─ ⁸

⌐╟╢ │ ⁹  

 

ה ה ┼─  

ₒ ₓ 

ה

⌐≈™≡₉(14  14  10  4 

↑  1004001 ⌐ ↑√

╩ ∫√⁹ ⌐│⁸ ╩ ≤⇔√

⌐╟╢ ─ ⁸ ─ ⌐

℮ ─ ⁸ ▪ꜟ◗ꜞ☼

ⱶ─ ╩ ∫√ ≢⁸ ─ ╩ ∫

√⁹ 

 

ₒ ₓ 

☿◌fi♪○Ⱨ♬○fi ≢

─ ╩ ⌐ 100 / ─ ≢ ↕

╣╢ ╛ ⌐ ∆╢ ╛ ╩ ∫√⁹ 

 

ꜞ☻◒ ♩◒ⱱ⌐ ∆╢ ⌐ ↑⁸

╩ ╕ⅎ⁸ ─ ⅎ ╩ ⇔√⁹1)℮

⌐ ∆╢ ꜞ☻◒ ─ ─ ⅎ ⁸2)

─ ꜞ☻◒ ─ ⌐⅔↑╢ ─

─ ⌐ ╢ ─ ⇔⌐ ∆╢  
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─

⌐ ∆╢

╩

∆╢√╘

─

─

⁸

┘ ⌂

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─

⌐

∆╢

╩ ∆╢√

╘─

─ ⁸

┘

⌂  

─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─

⌐ ∆

╢ ╩

∆╢√╘─

─

⁸ ┘

⌂  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─

⌐ ∆

╢ ╩

∆╢√╘─

─

⁸ ┘

⌂  

ₒ ₓ 

ᵑ ─

 

ה HFNet ─  

⁸ ⁸ ─ ⅜⁸ ┼

─ ╛ ─ ≢ ⇔≡™╢ ≤⇔≡

│⁸ ☻כⱬ♃כ♦ 67.9% ⅜ ╙ ↄ⁸

™≡⁸ ─ 48.1% ⁸

45.7% ≤ ™√⁹ 3 ⌐ HFNet

⌐ ↑ Ɑכ☺╩ ⇔√≤↓╤ ▪◒

☿☻ 3,402 / ≢№∫√⁹Twitter ⱨ◊꜡꞉כ

≢│⁸ 4,993 ⌐ ⇔⁸7,208 ≤ ⇔√⁹

 

 

▫♥ꜞⱦ◙כꜚה   ─√╘─ ╡ ╖ 

 ─ ⁸ ─ ⅛╠

⅜ ⌂ ╩ ⌂ ⌐▪◒☿☻≢⅝╢╟℮⌐⁸

HFNet₈₈ ₉─ ה

◘▬♩♫ⱦⱭ₉☺כ╩ 3 ⌐ ⇔√⅜⁸

3 ⌐│ ⌂ ─ ─ ╙ ∑

≡ ∆╢↓≤≢ ─ ─ ⅜ ↕╣

√⁹ 3 4 │▪◒☿☻ 1,508 / ≢№∫√

─⌐ ⇔≡⁸ 4 3 │ 2,633 / ≤ 175% ⁹ 

 

ה HFNet ─  

2021 8 3,246 ⌐  

     40.2% 

2021 11 2022 1  

 44.1% 

 

 

ה HFNet ─ꜞfi◒  

⁸ ⁸ ⁸ ⁸

☿fi♃⁸כ ⁸ ⁸

⁸ ─ ⁸ 23 ⁸

8 ╩│∂╘⁸ ─ꜞfi◒ №╡⁹ 

 

 

─ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi 8 ⁹ 

◦fiⱳ☺►ⱶ╛ 6 ⁹ 

3 ⁸ 5 ⁸

6 ⁸ 5 ⁸

4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ╩ ≤

⇔√ ╛ ╩ ≤⇔√

ה ≠ↄ╡ⱪ꜡◓ꜝⱶ─

┘ ╛∕─ ⁸

ⱪ꜠ⱨ꜠▬ꜟ ↄ ⅛╠─ⱨ

꜠▬ꜟ ─ ╩ ∆⁸

ⱪ꜡◓ꜝⱶ

╩ ⇔√⁹ 

 ╕√⁸ ה ⌐⅔↑╢
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─

⌐

∆╢

╩

∆╢√╘⁸

⁸◄ⱦ

♦fi☻

╩ ⇔

√

─ ╩

℮≤≤╙⌐⁸

⅜ ─ⱥ

♩⌐ ∆╢

ה

─ →

╩ ∆↓

≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐

∆╢ ╩

∆╢√╘⁸

⁸◄ⱦ

♦fi☻

╩ ⇔√

─

╩ ℮≤≤╙

⌐⁸ ⅜ ─ⱥ

♩⌐ ∆╢

ה ─

→╩

∆⁹ ⌐

│⁸ ─

╩ ℮⁹ 

 

▪ 

─

⌐ ≡╢

√╘─ ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

▬ ⅜ ─

ⱥ♩⌐ ∆╢

ה

─ →╩

╢√╘⁸

╣ ─

─

⌐╟╢

╩ ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ ⱨ꜠▬ꜟ

⌐ ⇔√

≤ ⌐

∆╢ ⁸ⱨ꜠

▬ꜟ─ ⱪ꜡

◓ꜝⱶ─ ≤

⌐ ∆

╢ ╩ ∆

╢≤≤╙⌐⁸

⌐ ⱶכ◦≡⇔

꜠☻⌂ ≠ↄ

╡⌐ ∆╢

╩ ╩ ⇔

≡ ∆╢⁹ 

 

▬ ⅜ ─ⱥ

♩⌐ ∆╢ ה

─

→╩ ╢√╘⁸

╣

─ ─

⌐╟╢ ╩

╢⁹ 

 

ה ►

⌐ ∆╢

╩ ≢

⅝≡™╢⅛⁹ 

 

ᵑ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ≤─

╩ ℮

─  

ה ≤

⇔√

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╛ ╩ ≤⇔√ ה ≠ↄ╡ⱪ

꜡◓ꜝⱶ─ ⌐ ∆╢ ⁸ ─

─ ⌐ ∆╢ ╩ ⇔⁸ ╩

≢ ⇔√⁹ ⁹ 

ⱨ꜠▬ꜟ ╩ ≤⇔√ ⱪ

꜡◓ꜝⱶ ╩ ⇔⁸ⱨ꜠▬ꜟ♅▼♇◒ ─

ⱨ꜠▬ꜟ ⱪ꜡◓ꜝⱶ─ ┼─ 9

⌐⅔↑╢ ⁸ ↄ ⅛╠ⱨ꜠▬ꜟ ⌐ ╗

⌐ ∆╢ 1 ⁸ⱨ꜠▬ꜟ ─√╘

─ ◖fi♥fi♠─ ⁸ ─ ⌐ ∆╢

♃כ♦─ ─ ╩ ∆╢≤≤╙⌐⁸ ↄ

─◘ꜟ◖Ɑ♬▪ ╛∕─ ⌐ ∆╢

╩ ⇔√⁹ 1

⁸ ☿fi♃כ  

 

ⱴ▬◒꜡Ᵽ▬○כⱶ ╩ ⇔≡⁸

─ 3 ⁸ ╩ 6 ⇔⁸

╩ 1 ↑ ╣√⁹

⅜╪ ≢№╢◖ꜞⱣ◒♅fi ≤

─ ≤─ ╩ ∆╢≤≤╙⌐⁸ⱨ꜠▬

ꜟⱣ▬○ⱴכ◌כ─ כ☺♫◦─≤⌂ ╩ ∫

√⁹  

 

 

╩ ⁸ ╩

◄ⱦ♦fi☻─ ⌐ ↑

≡⁸ ≤⇔≡─ ⸗

♦ꜟ ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi

─ ⌂╠┘⌐ ⌐ ∆

╢ ─ ╩ ∫

√ 
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⌐

≠ↄ  

⅜ ℮↓≤

≤↕╣≡™

╢

⌐ ≠ↄ

ה

─

⌐ ∆╢

┘⌐

┘

─

⌐╟╡

↕╣√

─ ⌐≈

™≡ ─

╟℮⌐ ╡

╗↓≤⁹ 

 

ה

⌐ ∆╢

 

ה

│

╛

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐ ≠

ↄ  

⌐ ≠ↄ

ה

─ ⌐ ∆

╢ ┘⌐

┘

─ ⌐╟╡

↕╣√

─ ⌐≈

™≡ ─╟

℮⌂ ╩

℮⁹ 

 

 

 

 

 

 

ה ⌐

∆╢  

ה

│ ╛

⌐

⅔↑╢ ╩

⌐⅔↑╢

◄ⱦ♦fi☻

─ ⌐ ↑≡⁸

≤

⇔≡─ ⸗♦

ꜟ ┘⌐

⌐ ∆╢

─ ╩ ℮⁹ 

 

 

 

 

⌐ ≠ↄ

 

⌐

≠ↄ ה

─

⌐ ∆╢

┘⌐

┘

─ ⌐╟╡

↕╣√ ─

⌐≈™≡

─╟℮⌂

╩ ℮⁹ 

 

 

 

 

 

 

 

 

ה

⌐ ∆

╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה

⌐ ∆

╢  

ₒ ₓ 

ᵑ ⌂

⅜ ╦╣≡™╢

⅛⁹ 

≤⇔≡ ↑ ╣⁸ 21

─ ┘ ה ─ ⌐

↕∑√ ה ⁹ 

ה ⌐⅔↑╢ ◄ⱦ♦fi☻─

⌐ ↑≡⁸ ≤⇔≡─ ⸗♦ꜟ ⁸

◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌂╠┘⌐ ⌐

∆╢ ─ ╩ ∫√⁹

⌐≈™≡│ ─ Ɽ☻►▼▬ ─

≤⇔≡ ⇔⁸ ⸗♦ꜟ ≢│⁸

─ ≤∕─ ⌐≈™≡ ⇔

√⁹ 4 ⁸ 3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. ⌐ ≠ↄ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◖꜡♫►▬ꜟ☻

─√╘⁸ 3 ה

⅜ ↕╣⌂⅛∫√⅜⁸○fi

ꜝ▬fi ◦☻♥ⱶ≢№

╢₈ ⇔╠═₉─▪♇ⱪ♦כ♩

│ ≥⅔╡ ∫√⁹

─ ─√╘⁸



100 

 

⌐⅔↑

╢ ╩

∆╢ ≢

─ כ♦

♃≤⌂╢╙

─≢№╡⁸

⌐⅔

™≡│↓╣

╕≢─

─ ⌐⅔

™≡ ∫√

ⱡ►Ɫ►╩

⅛⇔≈≈

⌂

⌐ ╘╢

≤≤╙⌐⁸↓

╣╕≢⌐

↕╣√♦

╩♃כ ⌐

╩ ╘⁸

╛

꜠ⱬꜟ≢─

╩

≢⅝╢

╟℮⌐∆╢

⌂≥⁸ ─

⌐

∆╢ ╩

∆╢↓

≤⁹╕√⁸

╛

─

─

⌐

⌂ ⅛

╠ ∆╢

↓≤⁹ 

 

 

 

 

∆╢ ≢

─ ♃כ♦

≤⌂╢╙─≢

№╢≤─

─ ⁸ ─╟

℮⌂ ╩

™⁸ ה

─

⌐⅔↑╢

┘ ╩

╢⁹ 

 

▪ ↓╣╕≢

⌐ ∫√ⱡ►

Ɫ►╩ ⅛⇔

≈≈ ה

╩

⌐ ∆

╢⁹ 

 

ה ▬

─

⌐≈™

≡│⁸₈

₉ ─

⌐☼כ♬

⇔√ ╩

℮⁹ 

 

 

 

 

 

 

 

 

 

► ↓╣╕≢

⌐ ↕╣√

╩♃כ♦ ⌐

 

 

 

 

 

 

 

 

 

 

 

 

▪ ─

ה

⌐ ↑≡⁸

─

─ ⌂╢

╩ ℮⁹ 

 

 

▬ ₈

₉

─ ⌐☼כ♬

⇔√

─ ≤

╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

ה ►

⌐⅔↑╢

ꜝ▬ⱨ☻♥כ☺

ᵒ ─

⅜ ╠╣≡™╢

⅛⁹ 

ᵓ ה

⌂ ╩ ∫≡

™╢⅛⁹ 

 

ᵑ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

 

ᵒ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה ◦☻♥

ⱶ  

ה ─

 

 

ᵓ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◖꜡♫►▬ꜟ☻ ─√╘⁸ 3

ה ⅜ ↕╣⌂⅛∫√⅜⁸○fiꜝ▬fi

◦☻♥ⱶ≢№╢₈ ⇔╠═₉─▪♇ⱪ♦

│♩כ ≥⅔╡ ∫√⁹ ─ ↑

⌐₈ ⇔╠═₉─ ⱴ♬ꜙ▪ꜟ ╩ ⇔

√⁹╕√⁸ ≢ 2 ⌐ ⇔

╩ ∫√⁹ ה  

 

3 ─

ה ⌐≡⁸₈ ה

─ ╩ ⅎ╢ ⌐≈™≡₉≤ ⇔√ ╩ ∫

√⁹ 

╕√ ₈ ה ☿Ⱶ

╩₉כ♫ ↑⌐►▼ⱦ♫כ≢ ⇔

√⁹ 

◖꜡♫►▬ꜟ☻ ─√╘⁸ ─

↑⌐ ה ─ ⌐

⇔√⁹ 

 21 ─ ⌐ ↑≡⁸

12 ─ ה ⅛╠⁸ 75 ─

─ ╩ ⇔√⁹   

21 ─ ⌐

⅜ / ⇔√⅛╩ ∆╢√╘⁸ ─

╩ ™√ ╩ ⇔√⁹

ה  

 

3

ה ₈

ה ─ ─ ה ─√╘─ ₉≤

ה ─ ╩ ∫

√⁹ 
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⌐ ∆╢

┘

 

│⁸ ⅜

╛

─

─

╩ ⇔≡

╩ ╘⁸

╛ ꜠ⱬ

ꜟ≢─

╩ ≢⅝

╢╟℮⌐∆╢

⌂≥⁸ ─

⌐ ∆╢

╩ ∆

╢⁹ 

 

 

 

 

 

 

 

 

 

 

◄ ╛

─

─

⌐

⌂ ⅛╠

∆╢⁹ 

 

 

 

 

 

 

⌐ ∆╢

┘  

 

│⁸

⅜

╛ ─

─

╩ ⇔≡

╠─

─ ─

╩ ╘╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◄ 

⌐ ∆╢

⌐ ≤

⇔≡ ⇔

⌂ ╩ ℮⁹ 

 

 

 

 

 

 

 

⌐

∆╢ ┘

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐

∆╢ ┘

 

ₒ ₓ 

ᵑ

┘ ─

⌐ ≠ↄ

⌐≈™≡│⁸

─ ⌐

⅜⌂↕╣≡™

⇔≡⁸ ה ─ ⌐ ↑√

≤─ꜞfi◔כ☺⌐╟╢ ⁸ ה

⁸ ⁸ ⌐ ─ ─ ─

⁸ ≢ ╩ ⇔√ ─ ─

⌐ ∆╢ ╩ ⇔√⁹ 1

ה  

₈ ⌐ ⌐⌂╣╢

⌂ ≠ↄ╡─ ⌐ ↑√ ₉─ ⌐

∆╢√╘⁸ 26 30 ─ ה

18 74 35,915 ⅛╠ ₈ ⌂ ₉─

⌐ ≠⅝ ◄Ⱡꜟ◑כ √╡─ ⅜

─ ≤ ╩ ⅎ╢ ─ ─

⌐≈™≡ ╩ ⇔√⁹ │⁸ ⌐ ═

≡⁸ ─ ⌐ ╦╠∏⁸1.5 2 ─ ╩

⇔≡™√⅜⁸◄Ⱡꜟ◑הכ√╪┐ↄ ה ה

─ ⌐│⁸ ⅝⌂ ™│⌂⅛∫√⁹

╩ ⇔√ 1 ⁸ 1 ⁸

1 ה  

 

─ ≤⇔≡⁸ ⅛╠

╩ ∫√⁹ 

ה ה  

ה  

ה  

   

 

ה  

ה  

 

 

⁸ │ ↕╣⌂⅛∫√⅜⁸

≤ ⇔≡⁸ 2 ⁸

17 ⁸ 81 ─ ╩ ™⁸

─ ─ ╩ ⇔√⁹ 

☿fi♃כ≤ ≢⁸

◦ꜞ▪ꜟ╩ ≤⇔⁸ ⁸√╪┐ↄ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸◌ꜞ

►ⱶ ┘ ╩ ≤⇔√ ─

╩ ⇔√⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐ ∆╢ ┘

 

│ ↕╣⌂⅛∫√⁹ 

≤ ⇔≡⁸

┘ ─ ™ →

╩ ⇔⁸ ─

┘ ─ ⌐

⇔√⁹ 

⌐⅔↑╢ ─

╩ ∆╢√╘⁸
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╠─

⌐ ∆

╢√╘─

≢№╡⁸

─

⅜ ⇔

ↄ ↕╣

≡™╢

⅜№╢⁹

│⁸

┘

─

⌐╟╡

⅜

℮↓≤≤↕

╣≡™╢

↕╣√

─

┘⌐

─ ⌐

╟╢

─

╩

⌐ ∆

╢≤≤╙⌐⁸

⌐

╢

─ ╩

∆╢√

╘⁸

─

┘ ⁸

─

⌐

⌐ ╡

╖⁸

⌐ ∆╢√

╘─ ≢№

╡⁸ ─

⅜ ⇔

ↄ ↕╣≡

™╢ ⅜№

╢⁹↓─╟℮⌂

─

⌐ ╖⁸

─╟℮⌂

╩ ™⁸

⌐⅔↑╢

⌐

∆╢ ⌐

⌂ ⅛

╠ ∆╢⁹ 

 

▪ 

┘

─

⌐╟╡⁸ ↕

╣√ ─

╩

⅛≈ ⌐

∆╢⁹╕√⁸

╩

≢

⌐ ∆

╢√╘⁸

─

┘ ⌂≥

⌐≈

™≡ ╩

╘⁸ ─

⌐

⌐

╡ ╗⁹ 

 

▬ ─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ 

┘

─

⌐╟╡

↕╣√

┘

⅜⌂↕╣√

─ ╩⁸

⌐ ∆

╢⁹ 

⌐

⅔↑╢ ─

╩ ∆

╢√╘⁸

⌐ ╦╢

─

╩ ⇔⁸

≤ ⇔≡

─

╩ ╢⁹ 

 

 

▬ ─

╢⅛⁹ 

ᵒ ─

┘ ⅜

⌐⌂↕╣≡

™╢⅛⁹ 

ᵓ ─

─

⌐ ∆╢

⅜ ⌐⌂↕

╣≡™╢⅛⁹ 

ᵔ ⌐⅔

↑╢ ⌐

⇔√ ⌐

⇔≡™╢⅛⁹ 

 

ᵑ⌐≈™≡⁸ 

ₒ ₓ 

ה ─

 

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ─

 

 

ᵒ⌐≈™≡⁸ 

ₒ ₓ 

ה │

⇔√ ─

 

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה  

ה ─  

 

ᵓ⌐≈™≡⁸ 

ₒ ₓ 

ה ─

─  

ₒ⸗♬♃ꜞfi◓

ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ─ ⌐ ╦╢ ⌐

≠ↄ ╩ ⇔⁸ ⌐ ⇔√ (2 )⁹ 

┼─ ─

⌐ ∆╢ⱥ▪ꜞfi◓ ┘ ⌐≈™≡│⁸

≤ ─ ⌐ ╢

⌐ ∆╢ ⌐ ╢ ╩ ⇔⁸

⌐ ⇔√ ─ 1 ⁸

2 ⁸ 2 ⁸ 5

⁹  

 

2 ⌐ ⇔√ ⌐ ≠ↄ

⌐≈™≡ :

─ ─ ( 4 3 30

128 )⌐ ⇔√⁹  

 

3 ⁸ 4 ⁸

1 ⁸ ⅛╠─ ∑ 27

 

 

 

 

 

 

 

─ ╩ ⇔

√⁹ 

≤

─ ⌐ ╢ ⌐

∆╢ ┼─ ╩ ∂⁸ ₁

⌂ ╩ ⇔≡ ⅛╠

─ ╡ ╖┼─ ╩ ∫

√⁹ 
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⌐⅔↑╢

⌐

∆╢ ⌐

⌂

⅛╠

∆╢↓≤⁹ 

⌂⅔⁸

⌐ ≠

ↄ

⌐ ∆╢

─

│⁸ ─

─ ⅜

╘╠╣√

⌐│⁸

─

⌐╟

╢

⌐ ∂≡⁸

─

╩ ∆

╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה

⌐ ∆╢

 

┘

─

⌐╟╢

─

⌐ ╢

╩ ⌐

∆╢⁹╕√⁸

─

⇔√ ⌐

≈™≡│⁸

┘

⌐⅔↑╢

─ ⌐

╘╢⁹↕╠

⌐⁸

⌐⅔↑╢

⌐≈™

≡⁸ ─

╩ ℮⁹ 

 

► 

⌐ ≠ↄ

⌐ ∆

╢ ─

─

─

⅜ ╘╠╣√

⌐│⁸

─

⌐╟╢

⌐ ∂≡⁸

─

╩ ∆╢⁹ 

 

ה

⌐

∆╢  

 

 

─

⌐ ╢

╩ ⌐

∆╢≤≤╙

⌐⁸ ⌐ ∂≡

ⱥ▪ꜞfi◓⌐

⌐ ∆╢⁹╕

√⁸ ⌐

╦╢ ─

╩

℮⁹ 

↕╠⌐⁸

─

⌐≈™≡⁸╟╡

⌂ ─

╩ ℮⁹ 

 

 

 

 

 

 

► ⌐

⌐ ╩

≢⅝╢╟℮⌐⁸

─

╩ ∆

╢⁹ 

 

 

 

 

 

 

 

 

ה

⌐ ∆╢

 

 

 

ה ─

 

ה ∑┼─

 

ה ≤─

─

 

 

ᵔ⌐≈™≡⁸ 

ₒ ₓ 

ה ┼─  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ┼─

 

ה ∑┼─

 

ה ┼─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╛ ⅜ ≢─ ╩

∫√⁹ ⁸ ה  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ⌐ ∆╢

 

 

 

⌐≈™≡│⁸WHO
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⅜ ─

ה

─

─ ⌐

∆╢√╘⁸

≤

⌐ ∆╢

☿fi♃כ⌐

↕╣≡

™╢

─

╩ ⅛

⇔≡

─

┘

╩

∆╢⌂

≥ ╩

╡⁸ ⌐▪☺

▪

⌐⅔™≡

╛

כ◘─

ⱬ▬ꜝfi☻

╩ ↕∑

╢↓≤⌂≥

⌐╟╡ ה

─

⌐

∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

⅜ ─ ה

─

─

⌐ ∆╢√╘⁸

≤

⌐ ∆╢

☿fi

⌐כ♃ ↕

╣≡™╢

─

╩ ⅛⇔

≡

─ ┘

─

╩ ╡⁸ ⌐

▪☺▪

⌐⅔↑╢

╛

▬ⱬכ◘─

ꜝfi☻╩

↕∑╢↓≤⌂

≥⌐╟╡ ה

─

⌐ ∆╢⁹

⌐│⁸

─

Ⱡ♇♩꞉כ◒

╩ ⇔≡

─ ╩

℮⁹ 

 

▪ WHO

☿fi♃כ≤⇔

≡ ה

⌐ ∆╢

⌐ ╢

╩

℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪ WHO 

─

≤ ⌐

∆╢ WHO 

☿fi♃⁸≡⇔≥כ

⌐

⌐ ⅔ ™ ≡

WHO ┘

≤─ ╩

⇔⁸ ∆╢

ₒ ₓ 

ᵑ▪☺▪

⌐⅔↑╢

ה ─

⌐ ⇔√⅛⁹ 

ᵒ▪☺▪

─ Ⱡ

♇♩꞉כ◒╩

≢⅝√⅛⁹ 

 

ᵑ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌐⅔↑╢

ה ◘

─☻ⱬ▬ꜝfiכ

 

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ⌐⅔↑╢

─

 

ה ה

─√╘─

 

₈ה

┼™ ₉

─ ┼™  

 

ᵒ⌐≈™≡⁸ 

ₒ ₓ 

ה Ⱡ♇♩꞉

╩◒כ ⇔√

─  

ₒ⸗♬♃ꜞfi◓

ₓ 

₈ה

┼™ ₉

ⱨ◊꜡כ▪♇ⱪ

 

▪☺▪ה

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Γ Sustainable healthy diets Έ  Guiding 

principles Δ FAO and WHO, 2019 ─ ╩

─ ─ ─╙≤ ⇔√⁹ 

The Second WHO Western Pacific Region 

Partners' Forum 2 Ɽכ♫♩כ☼

ⱨ◊כꜝⱶ 2021 6 30 -7 2 ○fiꜝ▬

fi ⁸⅔╟┘ ◦☻♥ⱶ ⱪ꜠◘Ⱶ♇♩

2021 6 26-28 ⁸◘Ⱶ♇♩ 9 23 ⁸○fiꜝ

▬fi ⌐○Ⱪ◙כⱣכ ⇔√⁹ 

◘Ⱶ♇♩ 2021 2021 12 7-8 ─

─ ≤ ⌐

∆╢ WHO ☿fi♃כ≤⇔

ה▪☺▪⁸≡ ─ ה

─ ⌐ ↑√ ╩

◖꜡♫►▬ꜟ☻ ─

⁸Web ◦☻♥ⱶ─ ⌐

╟╡⁸ ⌂ ≢ ⇔√⁹

WHO ⅛╠─ ₁⌂ ⌐ ∆

╢ ≢⁸ ≤ ─Ⱡ♇

♩꞉כ◒─ ⌂ ╩│⅛∫≡

™╢⁹ 
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▬  WHO ─

GEMS/Food ⱪ

꜡◓ꜝⱶ

≤⇔≡

⌐

╩ ∆╢≤

≤╙⌐⁸ ─ ≈

─ ╩

╕ⅎ≡ ╩

∆╢⁹ 

┘

⌐

↑√

⌐ ∆╢

⌂ ─

┘⌐

┘

⌐ ╢

╛ ⌐⅔

↑╢ WHO ≤─

⌐╟╢

┼

─ ⁹ 

ה

─ⱨ▼꜡

ⱪ♇◦כ ▪☺▪

⌐⅔↑╢

⌐⅔™≡

1 ╩ WHO

⅜ ⇔√

⌐ ╡ ≡╢

↓≤╩ ∂√

⸗♬♃ꜞfi◓

┘ ⸗

♬♃ꜞfi◓⌐⅔

↑╢ ─

⌐ ∆ ╢

WHO ─ ─

⁹ 

 

▬ WHO ─

⸗♬♃ꜞ

fi◓◦☻♥ⱶ

⸗♬♃

─ ≤

─  

ה ◦fiⱳ☺►

ⱶ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◘▬♪▬ⱬfi♩≤⇔≡⁸2021 12 1

⅛╠ ─ⱱכⱶⱭכ☺ ◘▬♩≢ ╩

⇔√⁹ ☿fi♃כ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WHO ─GEMS/Foodⱪ꜡◓ꜝⱶ ≤⇔≡⁸

│ ─ ⌐ ∆╢

─√╘ ה ─ ⌐≈™≡♦

♃כ ╩ ∫≡™╢⁹ │ ⌂⇔⁹
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⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

► ─

┘ ─

┘

╩

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◄ ▪☺▪

╩

≤∆╢

≤─

╩ ⇔⁸

∆╢⁹ 

 

ה ○

ꜞ fi ◓

GEMS/Food

ⱪ꜡◓ꜝⱶ

≤⇔≡⁸

ה ─

╩╙≤⌐

⇔√ ⌐

≈™≡⁸╦⅜ ─

♃כ♦

─ ⌐ ╘╢⁹ 

 

► ▪☺▪

≤─ ≢⁸

─ ⌐≈

⌂⅜╢

┘ ╩

⌐ ℮⁹

┼™ ╩

⇔⁸ 1 ─

╩ ↑

╣⁸↓╣╕≢

↑ ╣√ ┼™

≤─

╛

⌂≥╩ ⅝ ⅝

∆╢⁹╕√⁸

⌐╟╢

╩

⌐ ↑ ╣╢⁹ 

 

◄ ▪☺▪

╩ ≤

∆╢ ≤

─ ╩

⇔⁸ 15

∆╢⁹ 

 

 

ה▪☺▪ ○

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☿fi♃כ  

 

 

 

 

 

 

 

 

 

 

┼™

│⁸ ◖꜡♫►▬ꜟ☻─ ⌐╟╡⁸○fiꜝ▬

fi≢ ∫√⁹⸗fi◗ꜟ⅛╠ 2021 6 8 ⁸

⅛╠ 7 9 ⁸ⱴ꜠כ◦▪⅛╠ 9 11

─ 1 ⁸ ╩ ↑ ╣√⁹ 

◖꜡♫►▬ꜟ☻─ ⌐╟╡ ⅛╠─

─ ↑ ╣⅜ ⌂√╘⁸ⱬ♩♫ⱶ

≤ 2022 2 16 ╩○fiꜝ▬

fi≢ ⇔√⁹ ☿fi♃כ  

 

 

 

 

 

 

 

 

 

 

 

 

▪☺▪ ╩ ≤∆╢ ≤─

╗ ⌐≈™≡⁸ ≤ ╩ ╘⁸14

⇔√⁹ ☿fi♃כ  

 

 

 

 

 

10 ▪☺▪ Ⱡ♇♩꞉כ◒◦fiⱳ☺►ⱶ╩⁸

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



107 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─

◦fiⱳ☺►

ⱶ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

◌ ⅜ ─

ה
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─ ה

─

≤─

Ⱡ♇♩꞉כ◒

╩ ⇔⁸ ◦

fiⱳ☺►ⱶ≤⇔

≡ ⇔√

▪☺▪ Ⱡ

♇♩꞉כ◒◦fi

ⱳ☺►ⱶ─

─ ⌐ ╘⁸

◦fiⱳ

☺►ⱶ─ ⌐

↑≡ ╩

╘╢⁹ 

 

◌ ─

⁸╦⅜

─ ⁸

─ ⌂●▬

♪ꜝ▬fi

⁸▪◒♥▫

Ⱪ●▬♪ ⌐≈

™≡⁸ ⱱכ

ⱶⱭכ☺ ≢

∆╢≤≤

♃כ♦⁸⌐╙

─ ╩ ™⁸

כ♬─╠⅛

☼⌐ ⅛≈♃

▬ⱶꜞכ⌐ ⅎ

╢⁹ 

▪◒♥▫Ⱪ●▬

♪─ ╩

⇔

─ⱱכⱶⱭכ☺

⌐▪♇ⱪ∆╢≤

≤ ╙ ⌐ ⁸

FacebookⱭכ☺

⌐╟╡▪◒♥▫

Ⱪ●▬♪⌐

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₈▪☺▪ ─ ≥╙√∟⌐⅔↑╢ ⌂

╩ ∂√ ≢ ⌂ ⱴכ♥╩₉

⌐ 2022 1 18 ⌐ ⇔√⁹WHO

⅛╠─ ⌐ ⅎ⁸ⱨ▫☺כ○⁸כ☻♩

ꜝꜞ▪⁸ⱬ♩♫ⱶ⁸⅔╟┘ ⅛╠─◌fi♩ꜞכ꜠ⱳ

⁸╡╟♩כ ≥╙─ ≤ ⌐⅔↑╢

≢ ⌂ ─ ≤ ─ ⌐≈™≡

⇔√⁹ ☿fi♃כ  

 

 

 

 

 

 

 

 

─ ⁸ ⅜ ─ ⁸ ─

⌂●▬♪ꜝ▬fi⌐≈™≡ ⱱכⱶⱭכ☺≢

╩ ∫√⁹ 

4 IUNS ⱪ♇◦כ♄כꜞ─ ꞉
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╢↓≤⁹↓╣

╠─ ╩

∂≡ ⅜

⌐⅔↑╢
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─

≤⇔≡ ⌐

╩ ╢
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↑ ╣╢≤
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╩ ↄ

╛
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╩
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⁸NPO ┼ ⇔ ⌐≈⌂→

√⁹ 
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⅜ ╦╣≡
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≡│⁸ ─ ─ ╕╡⅛

╠ ה ה ⌐ ∆╢

⅜ ↕╣≡™╢⁹ ≢│⁸

∕╣╠─ ╩ⱱכⱶⱭכ☺∞↑

≢⌂ↄ⁸Facebook⅔╟┘ Twitter

╙ ⇔≡ ⇔≡™╢⁹

⌐│ ─ ה ⌐

∆╢ⱱכⱶⱭכ☺╙ ╖⁸

─ 28,000 / ╩ ╢▪◒☿☻
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╩ ┼ ∆╢ ⁸●▬♪ꜝ▬fi─ ≤⇔≡⁸

─ ≢─ ─●▬♪ꜝ

▬fi ⌐ ⇔√⁹╕√⁸ ◖꜡♫►▬ꜟ☻

─ ⌐⅔™≡╙Web ◦☻♥ⱶ─

⌐╟╡⁸ ⌂ ≢ ⁸ ─ ┼─

╛ ─ ⁸ ┼─ ╛Ⱡ
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─ ה ◘▬♩╩ ⇔√ COVID -19 

─ ╩ ⅝ ⅝ ∫√⁹ 

 

 

∕─  

ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢ ⌐≈™≡⁸ ⌐╟╢ ╩ ∆╢√╘─ ⌐ ∆╢ ⌐ ╢ᵒ ⌂▬fiⱪ♇♩ ╩ ≤⇔≡™╢⁹ 
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   ─ ⌐ ∆╢ ╩ ∆╢√╘≤╢═⅝ ₒ ה ה ₓ 

 

┘ ⌐ ∆╢  

 ⌐╟╢ ╩ ∆╢√╘─ ⌐ ∆╢  

∆╢ ה  з  

─ ⅛≈ ⌂ ╩ ∆╢↓≤ 

⌐ ╢
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ה ה

 

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 
 

 

⌂  ♃כ♦

 ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

   2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

 2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

 3  3  3  3  3  3  3  3   30,000 23,500 20,000 18,000 18,000 18,000 18,000 

 

1  2  3  5  6  9  11  24   14,651 22,446 18,790 17,546 14,418 15,172 13,359 

          7,974 20,255 18,854 16,636 15,424 14,173 8,786 

          245 1,410 1,210 2,489 1,575 3,342 ʐ304 
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☻♩  

7,974 20,255 18,854 16,636 15,424 14,173 9,436 

           87  84  88  100  108  107  104  
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⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  
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ᵑ ⅜
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─ ─
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      A 

⌐ ∫√  

─ ⁸  

ₒ ₓ 

 

 

─ ⅛╠ ╠╣√ ╛ ⁸

⁸ ⌂≥╩ כⱬ♃כ♦√⇔

☻─ ╩ ╘⁸∕↓⅛╠ ╩♃כ♦√╣╠

∆╢↓≤≢ ╛ ≤ ∆╢

╩ ∆╢⁹↕╠⌐⁸ ─◘fiⱪꜟ

╛ ◖ⱱכ♩ ≤ ⇔√◘fiⱪꜟ

♃כ♦≥ ╩ ╘╢⁹↓╣╠─ ╩
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∆╢ ₉≤

─

ה ⌐ ∆

╢ ⁸

⌐ ∆╢

╛ ─

┘

⌐ ∆╢

╩ ╘≤∆╢

₈ ה ⌐

∆╢ ₉╩

⇔√ ╩

⇔⁸ ─

─ ╛

─ ⌐ ∆╢

√⌂ ╩ ╖

∆√╘⁸

⌐⁸

ⅎ┌ ─╟℮⌂

√⌂ ⌐

╡ ╗↓≤⁹ 

 

 

⌂ ╩ →≡

⅝√≤↓╤≢№

╡⁸╕√⁸

ה

₈

ה

₉≤™℮⁹│⁸

≤

⌐ ∆╢ ─

╛ ╩

≤∆╢

─ ─ ─

⌐ ⅝ↄ

⇔≡⅝√≤↓╤

≢№╢⁹ 

─ ╩

╕ⅎ⁸

⌂ ─

⁸ ⌐

∆╢ ╛

◘fiⱪꜟ╩

™√ ─

┘

─ ╛

─ ⌐

∆╢ ╩

╘≤∆╢₈

⌐ ∆╢

₉≤

─

ה ⌐

∆╢ ⁸

⌐ ∆╢

╛

─

┘

⌐ ∆╢

╩ ╘≤∆╢

₈ ה

⌐ ∆╢

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐ ╩ ⅎ

≡™╢⅛⁹ 

 

ᵑ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ┼

─ ⁸

┘ ▬ⱬfi♩

┼─ ─

 

ה  

ה ─  

 

ᵒ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה  

ה ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇔⁸ ╛ ה ╩ ⇔√Ⱬꜟ

☻◔▪ ╩ ⌐⇔√ ⌂≥

⌐ ↑√ ╩ ∆╢⁹ 

 

≤⇔√ ה ה  

 

ᵑ  

3  

 3 100%  

ᵒ  

1  

 24 2,400%  

 

─  

⌐ ∆╢ ─ ─℮∟ ⌐

⌂╙─≤⇔≡⁸ ⅜ →╠╣╢⁹ 

ⱶכ○♥꜡ⱪה ≤ⱷ♃Ⱳ꜡כⱶ ⌐╟

╢ⱨ꜠▬ꜟ─Ᵽ▬○ⱴכ◌כ─ ⌐⅔™≡⁸

ⱨ꜠▬ꜟ ⌐ ™ ⌐ ⅜№╢

╩ ⇔ ⌐ ⇔√⁹ 

♩כⱱ◖ה ⌐⅔™≡⁸ ⌐⅔™≡ 

╙⁸1,800╩ ⅎ╢◘fiⱪꜟ╩ ⇔⁸ ≢ 

7,000 ↄ─♦כ♃ ╩ ™⁸  

─ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃ⱬכ☻╩  

⇔√⁹ 

ה ╩☻כⱬ♃כ♦ ⇔⁸ ─ 

₁⌂ ⁸♃כ♦ ⁸ ⌐ 

╦╢ ─ ╩ ⌐ ≢⅝╢  

ⱪꜝ♇♩ⱨ◊כⱶ₈MANTA ₉⌐≈™≡⁸

╩ ╘√⁹ ╩♃כ♦⁸│⌐ ╡  

╖ ≢⅝╢♁ⱨ♩►▼▪ MANTA ╩►▼

ⱩⱭכ☺⅛╠ ♄►fi꜡כ♪≢⅝╢╟℮⌐

∆╢≤≤╙⌐⁸ ╕≢⌐ ↕╣√

NIBIOHN ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃ⱬכ☻

─ ╩ ⇔√ ►▼ⱩⱭכ☺╩ ⇔⁸♦

☻כⱬ♃כ ⁸ ⌂ ≢ 

MANTA ╩ ♃ כ♦≡™ כ♦ ⁸√╕⁹

♃ ╛ ⌂≥⌐≈™≡│⁸ ⱪꜝ♇♩

ⱱכⱶⱪ꜡☺▼◒♩ ⱷ♦▫◌ꜟהⱷ●Ᵽ

fi◒  ⌐╙ ⇔≥≤⌂◓꜡♃◌♃כ♦ ⁸⇔

≡ ─☻כⱬ♃כ♦⁸≢≥↓╢∆ ╩
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ה ─

⇔™ ⌐ ∆

╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₉╩ ⇔√

╩ ⇔⁸

─ ─

╛

─ ⌐ ∆╢

√⌂ ╩

╖ ∆√╘⁸

⌐⁸ ⅎ┌

─╟℮⌂ √⌂

⌐ ╡

╗⁹ 

 

ה ─

⇔™ ⌐

∆╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ─ ⅛

╠ ╠╣√

╛ ⁸

⁸

⌂≥╩

כⱬ♃כ♦√⇔

☻─ ╩

כ♦─↓⁹╢∆

♃ⱬכ☻╩

⇔⁸ ⌐⅔

↑╢

≤

≤─ ╩

╩ ⇔√ ≢

╠⅛⌐∆╢⁹

╕√⁸ ╠╣√

─♃כ♦ ⅛

╠ ↕╣√

╛

≤ ∆╢

╩ ⌐⁸

⸗♦ꜟ⌂≥╩

™≡ⱷ◌♬☼

ⱶ ╩ ℮⁹

↕╠⌐⁸

─◘fiⱪꜟ╛

◖ⱱכ♩

≤ ⇔√◘

 

 

 

 

 

 

 

 

 

 

 

 

 

≤ ≢─◖ⱱכ♩⅛╠─◘fiⱪꜟה

♃כ♦ ≤ ╩ ⇔⁸ ≢─

╩ ╢ ╩ ⇔√⁹↕╠⌐

╛ ─≤⌂♩כꜞ☻▪⁸ √⌂◖ⱱכ♩

⅛╠─◘fiⱪꜞfi◓⁸ ⌂≥─

◖ⱱכ♩≤─ ╙ ╘⁸ ⌐

│⁸1,800 ╩ ⅎ╢◘fiⱪꜟ╩ ⇔⁸

─ ╩ ╘√⁹ 

⇔√ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃╩

╛ ⁸ ⌂≥─ⱷ♃♦כ

♃─ ⌐☻כⱬ♃כ♦√⇔ ⇔⁸

≢7,000 ╩ ⅎ╢ ─ⱴ▬◒

꜡Ᵽ▬○כⱶ♦כ♃ⱬכ☻╩ ⇔√⁹ 

◦ꜛ♇♩●fiⱷ♃◕ⱡⱶ◦כ◔fi◦fi◓

─♃כ♦ ╩ ™⁸ ╠╣√ Taxonomy♦

⁸♃כ ⌐☻כⱬ♃כ♦╩♃כ♦

⇔√⁹ 

≤ ₁⌂ ╛♃כ♦

⁸ ⌐ ╦╢ ≤─ ╩

⌐ ≢⅝╢ ⱪꜝ♇♩ⱨ◊כ

ⱶMANTA─ ╩ ♃כ♦⁸⌐╙≥≥╢╘

╩ ╡ ╖ ≢⅝╢♁ⱨ♩►▼▪MANTA╩

►▼ⱩⱭכ☺⅛╠ ♄►fi꜡כ♪≢⅝╢

╟℮⌐⇔√⁹ 

╕≢⌐ ↕╣√NIBIOHNⱴ▬◒꜡

Ᵽ▬○כⱶ♦כ♃ⱬכ☻─ ╩ ⇔√

►▼ⱩⱭכ☺╩ ☻כⱬ♃כ♦⁸⇔

⁸ ⌂ ≢MANTA╩ כ♦≡™

 

 

 

 

 

 

 

 

 

 

 

 

 

≤ ≢─◖ⱱכ♩⅛╠─

◘fiⱪ ♃כ♦הꜟ ≤ ╩

⇔⁸ ≢─ ╩ ╢

╩ ⇔√⁹↕╠⌐ ╛

─≤⌂♩כꜞ☻▪⁸ √⌂◖ⱱכ

♩⅛╠─◘fiⱪꜞfi◓⁸

⌂≥─ ◖ⱱכ♩≤─ ╙

╘⁸ ⌐ │⁸1,800 ╩

ⅎ╢◘fiⱪꜟ╩ ⇔⁸ ─

╩ ╘√⁹ 

⇔√ⱴ▬◒꜡Ᵽ▬○כⱶ♦

╩♃כ ╛ ⁸

⌂≥─ⱷ♃♦כ♃─ ⇔√♦

⌐☻כⱬ♃כ ⇔⁸ ≢

7,000 ╩ ⅎ╢ ─ⱴ

▬◒꜡Ᵽ▬○כⱶ♦כ♃ⱬכ☻╩

⇔√⁹ 

≤ ₁⌂ ♦

╛♃כ ⁸ ⌐ ╦╢

≤─ ╩ ⌐ ≢⅝

╢ ⱪꜝ♇♩ⱨ◊כⱶMANTA

─ ╩ ♃כ♦⁸⌐╙≥≥╢╘

╩ ╡ ╖ ≢⅝╢♁ⱨ♩►▼

▪ MANTA╩►▼ⱩⱭכ☺⅛╠

♄►fi꜡⁹√⇔⌐℮╟╢⅝≢♪כ 

╕≢⌐ ↕╣√NIBIOHN

ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃ⱬכ☻

─ ╩ ⇔√ ►▼ⱩⱭכ☺╩

⇔√⁹ 

 

⌐ ∫√  

─ⱴ▬◒꜡Ᵽ▬○כⱶ♦כ♃

ⱬכ☻╩ ∆╢↓≤ ┘ ⱪꜝ♇♩

ⱨ◊כⱶ₈MANTA ₉ ה ∆╢↓≤⌐≈

™≡│⁸ ╙ A ≤⇔√ ≢№╢

™ ≢№╡⁸ ⌐≈™≡ ♃כ♦⌐

╩ ℮≤ ⌐♁ⱨ♩►▼▪─ ╩ ∫√

│⁸₈ ⌐ ∆╢ ₉≤₈ ה

⌐ ∆╢ ₉╩ ⇔√ ⱪ꜡☺

▼◒♩⅜ ⌐ ↕╣⁸ ⱪ꜡☺▼◒♩⅜

⌐ ↕╣√ ≤™ⅎ╢⁹ 

╕√⁸ⱪ꜡♥○כⱶ ≤ⱷ♃Ⱳ꜡כⱶ

⌐╟╢ⱨ꜠▬ꜟ─Ᵽ▬○ⱴכ◌כ─ ⌐⅔

™≡⁸ⱨ꜠▬ꜟ ⌐ ™ ⌐ ⅜№╢

╩ ⇔ ⌐ ⇔√↓≤│⁸

─ ⁸╙⇔ↄ│ ⅛╠─ⱨ꜠▬

ꜟ ┼─ ⅜ ≢⅝╢ ≢№╡⁸

≤ ─ ⌐№╢ ⌐⅔™

≡ ╩ →√ │⁸ ⌐╟╢ ⅝⌂

≤ ⅎ╢⁹ 

↕╠⌐⁸ ≢№╢

⅜ ─ 24 ≤⌂∫√↓≤│⁸ ≢

№╢ⱴ▬◒꜡Ᵽ▬○כⱶ ─ ╩ ∆╙

─≢№╡⁸ ↄ ≢⅝╢⁹ 

כ☺♫◦⁸⌐℮╟─ ╩ ∆╢

⌐⅔™≡ ™ ╩№→√≤ ⇔⁸₈A₉

≤⇔√ ⁹ 
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ה ≤ ─

⌐ ∆╢

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ≤

─ ⌐

∆╢  

 

 

 

 

 

 

 

 

fiⱪꜟ ≤♦

♃כ ╩ ╘

╢⁹↓╣╠─

╩ ⇔⁸

╛

ה ╩

⇔√Ⱬꜟ☻◔▪

╩ ⌐⇔

√ ⌂≥

⌐ ↑

√ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה

⁸NEXIS◖ⱱ

♦Ⱨ◦꜠⁸♩כ

─♃כ ♃כ♦

⌐≈™≡⁸

╩ ™

≡⁸ ─

╛ ≤

─ ™ ╩

∆╢ ╩

∆╢⁹╕√⁸

♃ ♃כ♦⁹ ╛ ⌂≥⌐≈™≡│⁸

ⱪꜝ♇♩ⱱכⱶⱪ꜡☺▼◒♩ ⱷ♦

◒ⱷ●Ᵽfiהꜟ◌▫ ⌐╙ ◌♃כ♦⁸⇔

♃꜡◓⌂≥≤⇔≡ ⱬ♃כ♦⁸≢≥↓╢∆

─☻כ ╩ ⇔≡™╢⁹ 

♃כ♦⌂℮╟─↓ ╩ ⇔⁸

⌂ 1,500 ─ ─≤

─ ⌐≈™≡ ╛ ⌐≡ ⇔√⁹╕

√⁸ ה ─ ⅛╠⁸ ─

╩ ≢♃כ♦ ∆╢

⸗♦ꜟ╩ ⇔⁸ ⱷכ◌כ≤ ≢

≢№╢ 2021- 72133⁹ 

ⱪ꜡♩◖ꜟ╩ ™ ₁⌂ ─

♃כ♦ ╩ ╛ ≤─ ╩

╘≡™╢⁹↓╣╕≢⌐ ╛♃כ♦√⇔

⸗♦ꜟ╩ ™√ ⅛╠⁸ ⌐ ∆╢

╛ ╩ ⁸╙⇔ↄ│

ⱷ◌♬☼ⱶ╩ ⇔⁸ ↄ─ ╛

≢ ⇔⁸ ╛ ╩ ≢⅝╢ ⌐

≈™≡│ ≢№╢ 2021-

170540⁹ 

╛ ⁸ ⌂≥≤─ ╩

⇔⁸ ╩ ╘⁸ ─

◦☻♥ⱶ─ ╛ ─ ╩

≤∆╢√╘─ ≤ ╩ ╘√⁹ 

╩ ⌐ ╣√ ─◘

fiⱪꜟ ╩ ╘╢√╘─ ≤

ⱨ▫כꜟ♪╩ ⇔√⁹ 

 

 

 ⁸NEXIS◖ⱱ⁸♩כ꜠◦

Ⱨ♦כ♃ ─ ⌐♃כ♦ ≢⅝╢

⌂ AI ╩ ⇔√⁹╕√⁸

╩♃כ♦ⱪfiכ○─ ⇔≡⁸ ≤

ה ≤™∫√ ╩ ┘ ↑≡™ↄ√

╘⌐⁸ ○fi♩꜡☺כ─ ╩ ╘√⁹

─ ∆╢NEXIS◖ⱱכ♩ ⌐≈™≡│⁸

≤ ⇔≈≈⁸ ≤ ─

≤ ─ ╩ ╘√⁹꜠ ◦Ⱨ♦

╩♃כ ⇔√ ─ ≢│⁸

╩♃כ♦ ♃כ♦╡╟⌐≥↓╢∆ ╩

☻כⱬ♃כ♦⁸⇔ ⁸

⌂ ≢ MANTA╩ ™≡♦

♃כ ♃כ♦⁹ ╛ ⌂≥

⌐≈™≡│⁸ ⱪꜝ♇♩ⱱכⱶⱪ

꜡☺▼◒♩ ⱷ♦▫◌ꜟהⱷ●

Ᵽfi◒ ⌐╙ ꜡♃◌♃כ♦⁸⇔

◓⌂≥≤⇔≡ כ♦⁸≢≥↓╢∆

♃ⱬכ☻─ ╩ ⇔≡™╢⁹ 

♃כ♦⌂℮╟─↓ ╩

⇔⁸ ⌂ 1,500 ─

─≤ ─ ⌐≈™

≡ ╛ ⌐≡ ⇔√⁹╕√⁸

ה ─ ⅛╠⁸

─ ╩ ≢♃כ♦

∆╢ ⸗♦ꜟ╩ ⇔⁸

ⱷכ◌כ≤ ≢

≢№╢ 2021- 72133⁹ 

ⱪ꜡♩◖ꜟ╩ ™ ₁⌂

♃כ♦─ ╩ ╛

≤─ ╩ ╘≡™╢⁹↓╣╕

≢⌐ ╛♃כ♦√⇔ ⸗♦ꜟ

╩ ™√ ⅛╠⁸ ⌐ ∆╢

╛ ╩ ⁸

╙⇔ↄ│ ⱷ◌♬☼ⱶ╩ ⇔⁸

ↄ─ ╛ ≢ ⇔⁸

╛ ╩ ≢⅝╢ ⌐≈™

≡│ ≢№╢ 2021-

170540⁹ 

╛ ⁸ ⌂≥≤

─ ╩ ⇔⁸ ╩ ╘⁸

─ ◦☻♥ⱶ─

╛ ─ ╩ ≤∆

╢√╘─ ≤ ╩ ╘√⁹ 
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▬ⱨ꜠▬ꜟ─Ᵽה

○ⱴכ◌כ─

⌐ ∆╢  

 

ה ⌐ ∆╢

╩ ⇔√

─ ⌐

∆╢  

 

ₒ : ₈x

⌐ ∆╢

₉≤₈ ה

⌐ ∆╢

₉╩ ⇔√

╩ ∆╢↓≤

╩ ∂≡⁸ ─

─ ╛

─ ⌐

∆╢ √⌂ ⅜

↕╣╢↓≤⅜

↕╣⁸ ה

⌐

↕╣≡™╢

─ ─

╛

─ ⌐

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱨ꜠▬ꜟ─Ᵽה

▬○ⱴכ◌כ─

⌐ ∆╢

 

ה ⌐ ∆╢

╩ ⇔

√ ─

⌐ ∆╢  

⌐ ∆

╢ כ♦

♃⌐≈™≡⁸

⌐╟╢

─

╩ ∆

╢⁹↓℮⇔√

╖╩╙≤⌐⁸

↕╠⌐ ה

┼♃כ♦

─AI ─

╩ ℮⁹ 

 

 

 

ⱨ꜠▬ꜟ─ⱷה

◌♬☼ⱶ─

⌐ ∆╢√╘

⌐⁸ ≢⅝√

╩ ™

≡

⌂≥ ⅛╠Ᵽ

▬○ⱴכ◌כ╩

∆╢⁹

↕╣√Ᵽ▬○ⱴ

╣№⅜כ◌כ

┌⁸ ≤│

⇔√Ᵽ▬○ⱴ

↓╢№≢כ◌כ

≤╩ ∆╢⁹

─Ᵽ▬○ⱴ

⅜כ◌כ ↕

╣√╠⁸Ᵽ▬○

ⱴכ◌כ ─

╩ ∆

╢⁹ ⇔≡⁸

─ ⌐╟

╢Ᵽ▬○ⱴכ◌

─כ ─

╩ ∆╢≤

♃כ♦⁸⌐╙≥

╘⁸ ─ ╩ ∫√⁹ 

╕√⁸ ⌐ ∆╢ ─√

╘⁸ ⌐┘╠⌂☻כⱬ♃כ♦ ⅛╠

♃כ♦─ ♃כ♦⁸ ╩ ⇔√⁹ ה

─ ≤⌂╢ ◄Ⱡꜟ◑כ TEE⌐

≈™≡│⁸ ─ ≥♃כ♦ ╩♃כ♦

⇔≡⁸TEE ⌐ ⌂ ─

≤ ─ ╩ ⇔⁸ ╩ ⇔

√Ɽꜝⱷכ♃ ≤ √⌂ ╩

∫√⁹ 

─ ⌐ⱴכ♥™ ⇔≡⁸AI

─ ╩ ∆╢↓≤≢⁸ ─

─ ⌐ ↑√ ─ ≤ ╩

∆↓≤⅜≢⅝√⁹ 

 

│ ⅜ ∆╢◖ⱱכ♩ ─

╖≤⁸ ⅜ ∆╢ ○Ⱶ◒☻

כ☺♫◦─≥ ≤⇔≡ ╘╠╣√⁹

│⁸ ⌐ ⇔√ NEXIS◖ⱱכ♩◘fiⱪ

ꜟ─ ⅛╠ ╩ ™√ ⌐

⌂ 4≈─ ↑⅜ ╦╣⁸ ╛

─ ⅛╠⁸ ╛ ⌂≥─

⌐ ⅜⌂™ⱨ꜠▬ꜟ/ⱪ꜠ⱨ꜠▬ꜟ/►▼ꜟ/

ⱨ▫♇♩─ 4 ╩ ⇔√⁹ │⁸4

─ ─ ◘fiⱪꜟ╩ ™⁸ⱪ꜡♥○כ

ⱶ ≤ⱷ♃Ⱳ꜡כⱶ ╩ ⇔√⁹ⱷ♃

Ⱳ꜡כⱶ ─ ⁸ⱨ꜠▬ꜟ⅛╠ⱨ▫♇♩

⌐ ⅛∫≡ ⌐ ╕√│ ∆╢

╩ ⇔√⁹ⱪ꜡♥○כⱶ ⌐

⅔™≡╙⁸ ⌐ ∆╢ ⅜№╢

↓≤╩ ⇔√⁹ ⌐⁸↓╣╠ ─

╩ ∆╢√╘⁸NEXIS◖ⱱכ♩─ ◘

fiⱪꜟ─ ⅛╠ ≢─◘fiⱪꜟ ╩

™ ╩ ╘≡™╢⁹ 

╕√⁸ⱷ♃Ⱳ꜡כⱶ ─√╘─◘fiⱪꜟ

≤⇔≡ ╩ ™√ ⌐

⇔⁸ ≢│ ↕╣⌂™ ⅜

↕╣╢↓≤╩ ⇔√⁹↓╣⌐╟╡⁸

╩ ™╢↓≤≢ √⌂Ᵽ▬○ⱴכ◌כ
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─╟℮⌐⁸ ≤ ─ ─
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   ─ ⌐ ∆╢ ╩ ∆╢√╘≤╢═⅝ ₒ ה ה ₓ 

 

┘ ⌐ ∆╢  

 ─ ⌐ ∆╢ ╩ ∆╢√╘≤╢═⅝  

∆╢ ה  з  

─ ⅛≈ ⌂ ╩ ∆╢↓≤ 

⌐ ╢

⌂≥  

ה ה

 

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 
 

 

⌂  ♃כ♦

 ⌂   ᵓ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

   2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

 2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

─

 

12  12  11  11  13  12  12  13   1,278,301 1,353,936 1,881,000 513,220 578,662 209,261 228,463 

─

 

17  17  18  16  17  17  17  19   551,497 709,753 701,373 460,493 548,767 437,040 540,487 

─  

3  3  3  3  3  2  4  3   552,522 728,643 724,768 358,619 384,788 472,808 510,947 

          973,485 67,708 301,374 130,030 329,558 368,845 289,450 

☻ⱦכ◘          ◖

☻♩  

706,179 891,309 895,022 427,697 461,785 529,635 574,785 

           38  38  38  39  43  47  50  

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩  

⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

    ⌂

─ ⁸

 

─ ה  ⌐╟╢  

⌂   

  ─

⌐ ∆╢

 

 

 

 

─

⌐ ∆╢  

 

⅛≈

  

─ ⌐ ∆

╢ ╩ ∆

╢√╘≤╢═⅝

 

 

─

⌐ ∆╢

 

⅛

  

─ ⌐ ∆

╢ ╩ ∆

╢√╘≤╢═⅝

 

 

─

⌐ ∆╢

 

⅛
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╩ B ≤ ∆╢⁹ ⌂

⌐ ╢ │ ─≤⅔╡≢

№╢⁹ 

 

 

 

 

 

 

 

      B 

⌐ ∫√  

 ⌐≈™≡│⁸ ≡⌐⅔™≡

─ ╩ ⇔≡™╢⁹ 

 ╕√⁸ ╩ ↄ ⌐≈™≡⁸

27 ⌐ ⇔⁸ ─

≢№╢ 3 ╩ 17.5 ∆

╢ ╩ ≤⇔≡™√≤↓╤⁸3 ─ ⌐

╕∫≡™╢⁹⇔⅛⇔⌂⅜╠⁸↓╣│ 3

⌐⅔™≡⁸ ה ╩ ╘╢⌐
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⌐

─ ™
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─ ╩ ∂⁸
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ה
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≈ ⌂

 

ₒ ₓ 

ᵑ ─

⅜ ⌐

⌐ ≢

⅝╢ ⅜

↕╣⁸

⌐ ⇔≡™╢

⅛⁹ 

ᵒ ⁸

≤─

⁸

─ ╛ │

≥─ ⅛⁹╕

√⁸◖fiⱪꜝ▬

▪fi☻⁸ ─

⌐ ↑√

╖⅜ ╦╣

≡™╢⅛⁹ 

ᵓ ─ⱨ

╩ⱪ♇▪כ꜡◊

™⁸

≤ ⇔≡™⌂

™ ⌐≈™≡

│⁸ ╩

⇔√⅛⁹ 

 

ᵑ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ─

 

ה

 

 

ᵒ⌐≈™≡⁸ 

ₒ ₓ 

 

 

 

⌐≈™≡│⁸ ⌐≈™

≡ ⅝ ⅝ ╩ ∫√⁹ 

 

 

 

 

╩ ⇔√ ╛ ─

╩ ⌂ ⌐⅔™≡ ⌐ ⇔

√⁹ 

  

 

 

 

 

 

 

 

 ─ ⌐╟╡⁸ ─

╩ ⅎ√⁹ 

 

 

 

ⱪ꜡☺▼◒♩─ ─ ⅜⁸

⌐ ∫√╙─≤⌂∫≡™╢⅛⁸

⌐☼כ♬ ⇔≡™╢⅛ ⌐≈™≡↓╣╕≢

─ ╩ ⌐ ⌐

⅔™≡ ⇔⁸ ⱪ꜡☺▼◒♩─

─ ⌐≈™≡ ╩ ℮≤≤╙⌐ ─

⇔⌐ ∆╢ ╩ ╘√⁹ 

 

 

 

 

 

 

 

⌐⅔↑╢ ─ ╩

⇔ ⇔√ ≢⁸ SOP ─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ⱪ꜡☺▼◒♩─ ─

⅜⁸ ⌐ ∫√╙─≤⌂∫

≡™╢⅛⁸ ⌐☼כ♬ ⇔

≡™╢⅛ ⌐≈™≡⁸↓╣╕≢─

╩ ⌐⸗♬♃ꜞfi◓╩

⇔⁸ ⱪ꜡☺▼◒♩─

─ ⌐≈™≡ ╩ ∫

√⁹ 

 

 

 

 

 

 

 

 

№√∫≡ ≢№╢ ▬ⱡⱬכ◦ꜛfiⱤ

◒כ NK ⱦꜟ ▪ꜝ▬▪fi☻ ≢─

─ ⅜ ⇔√↓≤ ┘ 2 ⅛╠

3 ⌐⅔™≡ ⅜ ⇔√↓≤⌐

╟╢╙─≢№╢⁹ ה ⌐ ╢

│ 28,059 ≢№╡⁸╕√⁸ │

─ ╩ ╘╢ ─ ╩ 2

2.3% ⇔√⌐╙ ╦╠∏ 2

9,949 ⇔≡™╢⁹↓╣╠─ ╩

™√ ─ │ 188,499 ≤⌂╡⁸

27 234,102 ≤ ⇔

≡ 19.5 ─ ≤⌂╡⁸ │ 111%≤⌂∫

≡™╢⁹ 

 ⌂⅔⁸ ⌐≈™≡│⁸ 27

⌐ ⇔⁸ ─ ≢№╢ 3

╩ 7 ∆╢ ╩ ≤⇔≡™

√≤↓╤⁸12.1 ─ ╩ ∫≡™╢⁹

173%  

⌐╟╡ ⌡ │ ≢⅝≡⅔╡⁸

─₈B₉─ ⅜ ≢№╢≤ ≢

⅝√⁹ 

 

─  

⌐ ↕╣≡™╢ ה

─ ⌐ ⇔≡│⁸ ─

─ ⅜ ╣╢╟℮ ╩ ╘╠╣√™⁹ 
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⁸ ─

╩ ∆
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─ ╩ ∂↕
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⌐ ╩

╘╢↓≤⅜≢⅝

╢╟℮⁸

╩ ∆╢⁹ 

 

 

 

SOP ╩

ה ⇔⁸

─ ה
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╩
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╩ ∆╢⁹ 

 

ה ⁸●Ᵽ
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⁸ ─

╩ ╢⁹ 

 

 

 

 

ה ▬

─  
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─ ╩
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⌐ ⇔⁸╕√⁸

─

⅜ ≢⅝╢
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⌐ ╩
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┼─ ⌐ ╘

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה ─

ה  

ה ─

 

 

ᵓ⌐≈™≡⁸ 

ₒ ₓ 

ה ⌂

⌐ ╢  

ₒ⸗♬♃ꜞfi◓

ₓ 

ה

─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ⇔╩ ℮↓≤⌐╟╡⁸ ⌂╢ ─

≤ ⌐ ╘√⁹ 

 

 

 

3 ─ ⌐⅔™≡ ∆═⅝

⅝ ╩ ⇔√ ╩ ⇔⁸

⌐⅔↑╢ ─ ⅛≈ ⌂

─√╘─ ╩ ∫√⁹ 

 

 

 

─ ⌐ ∆╢ ╩ ∆

╢ ≤⁸ ┘ ה

─ ╩∕╣∙╣─ ⌐

⅔™≡ ∆╢ ╩ ⌐ ∆╢

↓≤≢ ╩☻Ᵽ♫fi●ה ∆╢≤≤

╙⌐⁸ ─ ╩ ∫≡™╢⁹ 

 ╕√⁸ ╩ ≤⇔≡⁸◖fiⱪꜝ▬▪fi

☻─ ⌐ ╢ ╩ ⇔√⁹ 

 

 

 

 

╩ ⇔≡™╢ ╛ ─ⱱכⱶ

Ɑכ☺ ╩ ∂≡ ─ ╩

∆╢≤≤╙⌐⁸ ⌐ ⇔

≡ ╩ ∫√⁹ 3 ─

─ ─ │⁸

≤⇔≡ 18 6.0 ⁸ ≤⇔≡ 36

8.6 ≢№∫√⁹ 

╕√⁸ ⌐ ⇔≡│⁸ ≢

╩ ∆╢⌂≥⁸ ─ ⌐ ↑≡

╩ ∫√⁹ 

 

⌐⅔™≡│⁸ ◖꜡♫

⌐⅔™≡╙Web ─ ⌐╟╡

╩ 10 ╩ ╗ ⁸ⱷכꜟ⌐╟╢

╩ 84 ⇔⁸ ≢ ℮ ⌐≈™

≡ ה ⌐ ⇔√ ⅜ ╦╣

╢╟℮⁸ ─₈ ╩ ≤∆╢

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ─ ╩

⇔⁸ ⌐ ⇔≡ ╩

℮↓≤≢⁸ ↄ─ ─

⌐ ⇔√⁹ 

3 ─

─ ─ │⁸

≤⇔≡ 18 6.0 ⁸

≤⇔≡ 36 8.6 ≢№∫

√⁹ 
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™≡ ╩ ╘√⁹ 
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╟℮ ╩ ╘

╢⁹ 

 

ה ⅜

⇔≡™╢

⌐≈™

≡⁸ ┘

─ ⌂

╩ ╕ⅎ√

⌂╢ ╩

╢⁹ 

 

 

 

 

 

ⱦ꜠♥ה ◦

☻♥ⱶ╩ ⇔

√ ⌂

─ ╛⁸

ICT ╩ ⇔√

─

╩ ╘╢

≤≤╙⌐⁸

╩ ⇔≡

™ↄ ≢ ≤

⌂╢ ⁸ ⁸

⁸ ┘

─☼כ◦

╩

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇔√⁹╕√⁸ ≤─ ╩

⇔⁸ ⱪ꜡☺▼◒♩⌐⅔↑╢

┘ ⌐⅔™≡ ⅜

∆╢ ─ⱴכ♥ ╘ ╛ ⌐ ╢

╩ ⇔⁸ ─ ⌐ ∆

╢╟℮ ╡ ╪∞⁹ 

 

 

 

 

 

 

 

 

⁸ ⇔ↄ│ ⌐⅔↑╢

╛ ⌐≈™≡⁸

⁸ ┘ ה

⌐⅔™≡ ⌐╟╢ ╩ ∫

√⁹ ⌐ ≠⅝ ⌐ ─ ™ⱪ

꜡☺▼◒♩⌐ ⇔≡ ─ ╩∆╢

⌂≥─ ╩ ∫√⁹╕√⁸ ⱪ꜡☺▼

◒♩─ ─ ⅜ ⌐ ∫√╙─

≤⌂∫≡™╢⅛⁸ ⌐☼כ♬ ⇔≡™

╢⅛ ⌐≈™≡⁸↓╣╕≢─ ╩ ⌐

⸗♬♃ꜞfi◓╩ ⇔⁸ ⱪ꜡☺▼◒♩

─ ─ ⌐≈™≡ ╩ ∫√⁹ 

 

─ ╩ ≤⇔≡ ⅝⁸

⌐≈™≡ ─☿Ⱶ♫כ╩ ∆

╢≤≤╙⌐⁸ ─☿Ⱶ♫כ⌐ ╩

↕∑⁸ ─ ╛ ─ ╩ ∫√⁹

╕√⁸ ─ ⁸ ⅜ ⌐ ⇔≡

꜠ⱬꜟ≢ ╩ ∆╢₈

₉⁸ ⱪ꜡☺▼◒♩ ─₈

₉╩ ⌐⅔™≡│ 7 ⁸ ⌐⅔

™≡│ 12╩ ∆╢ ⁸ ─

╩ ╘⁸ ╩ ⇔≡™ↄ ≢ ≤

⌂╢ ⁸ ⁸ ⁸ ┘ ─☼כ◦

─ ╩ ∫√⁹ 

 

 

╩ ∆╢ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ╩

⌐⅔™≡│⁸7 ⁸ ה

⌐⅔™≡│ 12 ╩

∆╢ ⁸ ─ ⅜

╦╣√⁹ 
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─☼כ◦

╩ ∆╢

╖╩ ∆╢↓

≤⁹ 

 

 

 

ה ⌐≈™

≡⁸ ─

┘

─ ◘ⱳכ

♩ ─ ╩

╡≈≈⁸ ∆

╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⁸ ⁸ ⁸

┘ ◦

─☼כ

╩ ∆╢

╖╩ ∆

╢⁹ 

 

ה ⌐≈

™≡⁸

─ ┘

─

◘ⱳכ♩

─ ╩ ╡≈

≈⁸ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

∆╢ ╖╩

∆╢⁹ 

 

 

 

 

 

ה ╩

∆╢≤≤╙

⌐⁸

╛

⌐ ⌂ ─

⁸ ╩

™⁸ ≤

⇔≡ ◘ⱳכ

♩⌐ ╘≈≈⁸

─ ≤

╩ ╢⁹ 

 

 

 

 

 

 

ה ⅛

╠ ⌐

⇔≡™╢

ה

─ ה

┼─ ⌐

↑≡⁸∕─

╩ ⌐ ∆

╢⁹ 

 

 

ה≥└ה∟╕ ה

⇔↔≤

─₈

₉╩ ╕ⅎ

≡⁸ ה

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≢│⁸ 17 4 1 ⌐ ⇔

√ ה ה

≢ ╛

⌐ ∆╢ ╩ ╘≡™╢⁹ ─

⌐ ⇔≡⁸ ─ ╩ ╢√╘⁸

┼─ ╛ ⌐ ↑√ ╩

⇔≡™╢⁹ 3 ⌐⅔™≡│⁸

─℮∟ 13 ≤ 8 9◌

─ ⅜ ⇔√⁹╕√⁸ √⌐ 78

PCT ─ ╩ ╗ ═ ─

╩ ™⁸ ⌂ ╩ ∫√

≤↓╤≢№╢⁹ 

─ ⌐ ⇔≡│⁸ ─

─ ╩ ™⁸ ⌐ ⌐

╩ ℮↓≤≢ ─◘ⱳכ♩⌐ ╘≡™

╢⁹ 

 

ה  ─ ה ┼─

⌐ ↑⁸ 29 ⁸ ⁸

⁸ ┘ ≤ ⌐ ╩ ╘

≡™╢⁹╕√⁸ 31 ⌐⅔™≡⁸

⅜ ∆╢ ▪ꜝ▬▪fi☻ ─

ה ╩ ℮ ─ ⅜ ╦╣⁸

⌐│ ⅜ ⁸ ↕╣√⁹ ⁸

─ ⌐≈™≡⁸ ≤ ⌐

╩ ∆╢⌂≥ ⌐ ↑ ⌐ ╘≡™

╢⁹ 
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─

⌐╟╢

 

▪ ─

╩ ╢↓≤⌐

╟╡⁸

╕≢

⌐⁸

│ ↄ⁹⌐≈

™≡⁸

─ ≤

═≡

─ ╩ ∆

╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ⌐ ℮

 

▪ 

⌐

⅔↑╢ ─

 

─

┘

⌐ ╘╢≤≤╙

⌐⁸ ה

─ ⇔

─ ⌐╟

╡⁸

│

ↄ⁹ ─

⌐≈™≡

│⁸

─ ⌐

⅔™≡⁸

─

≤ ═≡

─

╩ ╪∞╙

─≤∆╢⁹ 

≤

┘

≤─ ⌐

∆╢

⌐╟╡⁸

⌐⅔↑╢ ─

≠ↄ╡ ┘

─

⌐ ∆

╢≤≤╙⌐⁸∕

─ ╩

⌐ ↕

∑⁸ ─

─ ה ⌐

∆╢⁹ 

 

─ ⌐ ℮

 

▪ 

⌐

⅔↑╢ ─

 

◄Ⱡꜟ◑כ

─ ⌐╟

╡⁸ ⌐

⌐ ╘╢⁹ 

 

 

 

 

 

─

⇔╩ ⌐ ╘

╢≤≤╙⌐⁸

─ ⇔

╛╟╡ ─

№╢

─

≢─

─ ╩

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ⌐ ℮

 

ₒ ₓ 

≤

═≡ ─

™ ⌐≈™

≡⁸ ─╟℮

⌂ ⅛╠

⌂♅▼♇◒⅜

╦╣≡™╢⅛⁹ 

ה ─

╛

─ ╩ ⇔

≡╙⌂⅔

─

╩ ∫≡™⌂

™⅛⁹ 

ה ⅛╠─

─ ⅜ ™

⌂≥⁸

⅜ ™ ⌐≈

™≡ ─

│⌂™⅛⁹ 

ה ⅛╠─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 30 ⅛╠─ ESCO ─ ⌐╟

╡⁸◄꜠ⱬכ♃כ─ ─ ⌂™

⌐⅔↑╢ ⁸ ה ─ ⁸

⌂ ה ─ ⌂ ⁸

OAה ─ ⅛≈ ◄Ⱡ

─ ה ⁸ ⌐ ╢ ◄Ⱡ ⁸

⁸ ⁸ ₁⌂ ≢ ╩ ∫

√⁹ 

╩ ↄ ⌐≈™≡│⁸

─ ≢№╢ 3

⌐⅔™≡⁸ ≢№╢ 27 ⌐

═≡ 3.0 ─ ╩ ∫√⁹ 

 

3 ⌐⅔™≡ ╩ ⇔√╙

─│ ≢№╢╙─⁸ ⌐╛╗╩ ⌂™╙─

─╖≤⇔⁸ ≤⇔≡⅔╡⁸ ⅝

⅝ ⌐╟╢◖☻♩ ╩ ∫≡™╢⁹ 

╕√⁸ ─ ⇔╛ ⁸◖☻♩

⁸ ─ ⌐≈™≡╙⁸

⅛╠─ ╩ ⇔⁸ ⌐ ╡ ╪∞⁹ 

 

2 353 ⁸1,721  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ⌐ →√ ╩

∆╢√╘⁸ 3 ╙

⇔≡ ─ ⇔⌐╟╢

⌐ ╘√⁹ 

 

ה ⌐ ∂√ ≤

⌂∫≡™╢↓≤⅛╠⁸

≤ ⇔≡ ⌂ ≤⌂∫

≡™╢⁹ 
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▬ ─

╩ ╢↓≤⌐

╟╡⁸

╕≢

⌐⁸ ⌐≈™

≡⁸

─ ≤

═≡ ─

╩ ∆╢↓≤⁹

√∞⇔⁸

─

⌐ ↕╣⌂⅛

∫√ │∕

─ ≤⇔⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▬ ⌂

⌐╟╢

─  

─

┘

⌐ ╘╢≤≤╙

⌐⁸ ה

─ ⇔

─ ⌐╟

╡⁸ ─

⌐

≈™≡│⁸

─

⌐⅔™≡⁸

™⁸ ◖☻

♩─ ╛

─ ⌐╟

╢

─ ╩ ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▬ ⌂

⌐╟╢

─  

─

⇔╛╟╡

─№╢ ≢

─

─ ╩ ™

◖☻♩─

╩ ╢⁹ 

 

 

 

 

 

─ ⅝↕⁸

─

⁸ ─

╩ ∫≡™╢

─

⌐ ╠

⇔⁸ ─

⅜ ⅛≥

℮⅛ ⌂

⅜≢⅝╢⅛⁹ 

─⧵ה ⁸

⌐≈™≡─

⅜ ⌐

─ ╩ ╠╣

╢╙─≤⌂∫≡

™╢⅛⁹ 

ה ┘

⌐╟╢

⌐ ™≡⁸

ה ─

⌂ ⌐≈™≡

⌂♅▼♇

◒╩ ↑≡™╢

⅛⁹ 

₈ה

₉⌐ ≠ↄ

╡ ╖╩

⌐ ∆╢≤≤

╙⌐⁸∕─ ╡

╩ ⇔

≡™╢⅛⁹ 

ה

⌐╟╡ ╩

℮ ≢№∫

≡╙⁸ ⌐

╛ ╩

℮ ⌐│⁸

⁸ ⅜

↕╣╢

⌐╟╡

⇔≡™╢⅛⁹ 

192 54.4 ⁸1,535

89.2  

161 45.6 ⁸186

10.8  

 

3 398 ⁸2,929  

198 49.7 ⁸2,559

87.4  

200 50.3 ⁸370

12.6  

 

ₒ ⌐ ╢ ⁸ ₓ 

⁸ ⌐ ╢ ⌐≈™≡⁸ ─

≤ ⌐ ⇔≡™╢⁹ 

⅝⌐ ╢ ╛ ⌐

≈™≡│⁸ ╩ ℮ ─ ⁸ ─ ⅜

╩ ⇔≡ ⌐♅▼♇◒∆╢ ≤⌂∫

≡™╢⁹ 

ₒ ₁─ ₓ 

₁─ ⌐≈™≡│⁸ ה ╩

∆╢√╘⁸ ⌐ ⅝ ⅝

─ ╩╦⅛╡╛∆™ ⌐ ∆╢↓

≤╛⁸ ╩ⱱכⱶⱭכ☺⌐ ∆╢↓

≤⌐╟╡⁸ ╩ ⇔≡ ⌂ ⌐

╘≡™╢⁹ 

 

⌐≈™≡│⁸ ─

≢№╢ 3 ⌐⅔™≡⁸ ≢

№╢ 27 ⌐ ═≡ 12.1 ─

╩ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



129 

 

 

 

 

 

 

 

 

 

 

 

 

► ─

⌐≈™≡

│⁸ ─

╙

⇔⁸ ⇔ↄ

╩ ∫√ ≢⁸∕

─ ╛

⌐≈™≡│

∆╢↓≤⁹╕√⁸

⌐≈™

≡⁸ ─ ╩

╕ⅎ⁸ ⌂

╩ ∂╢╙─≤

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ≤

═≡ ─

╩ ╪

∞╙─≤∆╢⁹

√∞⇔⁸

─

⌐ ↕

╣⌂⅛∫√

│∕─

≤⇔⌂™⁹ 

 

► ⅛≈

⌂

─  

─ ⌐≈

™≡│⁸₈

⌐

∆╢ ⌂

₉

╩

╕ⅎ⁸

⌐⅔↑╢

╩ ⇔≈≈⁸

⌂ ╩

∆╢ ≢─

╩ ⇔

≡⁸ ⅛≈

⌂

≤⌂╢╟℮⁸

⌂ ╩ ∏

╢⁹ 

╕√⁸

─ ─√╘

─ ⌐≈

™≡⁸ ─

⌐╟╡

╩ ™⁸∕─

╩ ∆╢

╙─≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

► ⅛≈

⌂

─  

─ ⌐

≈™≡│⁸₈

⌐ ∆╢

⌂ ₉

╩

╕ⅎ⁸

⌐⅔↑╢

╩ ⇔≈

≈⁸ ⌂

╩ ∆╢ ≢

─ ╩

⇔≡⁸ ⅛≈

⌂

≤⌂╢╟℮⁸

⌂ ╩

∏╢⁹  

╕√⁸

─ ─√

╘─ ⌐

≈™≡⁸ ─

⌐╟╡

╩ ™⁸∕

─ ╩ ∆

╢╙─≤∆╢⁹ 

 

ה

⌐⅔™≡⁸

─ ה

⇔╩ ∫≡™╢

⅛⁹ 

ה ─ ╩

⇔≈≈⁸

ה

⌐⌂∫√

⌐≈™≡│⁸

─ ╛

─ ⇔

─ ╩

∂≡™╢⅛⁹ 

ה ⌐

∂╢ ⌂

─ ╩ ╢√

╘⁸ ─

┘ ─

⌐ ∆╢ ╡

╖╩

⌐ ∆╢⌂

≥⁸ ⌂

─√╘─

╩ ⇔≡™╢

⅛⁹ 

ₒ ₓ 

ה ⌂

⌐ ╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [ ] 

⌐⅔↑╢ ⌐≈™≡│⁸

⌐ ∂√ ┘ ≤⇔

≡⅔╡⁸ ⌐ ™ ≤│⌂∫≡™⌂™⁹

─ ─ꜝ☻Ɽ▬꜠☻

│ ─ ─ ╩

∫≡™╢ ─ ─ ╩

100 ≤∆╢≤ 97.8 ⅜⁸ ─ꜝ☻Ɽ▬

꜠☻ │ 105.2≢№╡⁸

─ ╩ ∫≡™╢⁹ 

─ │⁸ ≡⅜ ┘

⅛╠─ ≢№╡⁸ ╙ ⌐ ∂

√ ≤⇔≡™╢↓≤⅛╠⁸ ┼─

│ ⌐ ⇔≡™√≤⅝≤ ⌐│ ╦

╡⌂™⁹ 

∕╣⌐╙⅛⅛╦╠∏⁸ ─

⅜ ─ ─ ╩ ╢

≤⌂∫≡™╢ │⁸ ≤⌂∫≡™╢

─ ─ ≤ ⇔√≤⅝─

─ ⌐ ∆╢╙─≢№╡⁸

⌐│ ─ ⅜№→╠╣╢⁹ 

1.  

─╒≤╪≥⅜ ⌐ ∆╢

┘ ─ ⌐ ⇔≡™√ ≢№

╡⁸ ─ ⌐⅔↑╢ ⌐

═ ™ ╩ ≤⇔≡ ↑≡™╢ ─

⅜ 37.5 16 6 ≤⌂∫≡⅔╡⁸

─ ⅜ ↄ⌂∫≡™╢⁹ 

2. ─ ─  

≢│⁸ ╩ ⌐
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◄ ⌐≈™≡

ᵑ ─

╛

─ ╩

⇔≡╙⌂⅔

─  

╩ ∫≡™

⌂™⅛⁹ 

 

ᵒ ⅛╠─

─ ⅜

™⌂≥⁸

⅜ ™ ⌐

≈™≡ ─

│⌂™⅛⁹ 

 

ᵓ ⅛╠─

─ ⅝

↕⁸ ─

⁸ ─

╩ ∫≡™╢

─

⌐ ╠

⇔⁸ ─

⅜ ⅛≥

℮⅛ ⌂

⅜≢⅝╢⅛⁹ 

 

ᵔ ∕─ ⁸

⌐≈™≡

─ ⅜ ⌐

─ ╩

╠╣╢╙─≤⌂

∫≡™╢⅛⁹ 

↕╠⌐⁸

⌐≈™≡⁸

─ ╩ ╕

ⅎ⁸ ⌂

╩ ∂╢╙─≤

∆╢⁹ 

 

◄ ─

ᵑ ─

╛

─ ╩

⇔≡╙⌂⅔

─

╩ ∫≡™

⌂™⅛⁹ 

 

ᵒ ⅛╠─

─ ⅜

™⌂≥⁸

⅜ ™ ⌐

≈™≡ ─

│⌂™⅛⁹ 

 

ᵓ ⅛╠─

─ ⅝

↕⁸ ─

⁸ ─

╩ ∫≡™╢

─

⌐ ╠

⇔⁸ ─

⅜ ⅛≥

℮⅛ ⌂

⅜≢⅝╢⅛⁹ 

 

ᵔ ∕─ ⁸

⌐≈™≡

─ ⅜ ⌐

─ ╩

╠╣╢╙─≤⌂

∫≡™╢⅛⁹  

↕╠⌐⁸

⌐≈™≡⁸

─ ╩

╕ⅎ⁸ ⌂

╩ ∂╢╙─

≤∆╢⁹ 

 

◄ ─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇔≡™╢↓≤⅛╠⁸ ─

6 ─ ─

25 16 4 ⅜

─ ╩ ↑╢ ─ 6

─ ╘╢ 16.9 3 8  

─ ₉╟╡ ╟╡╙ ™√╘⁸ꜝ

☻Ɽ▬꜠☻ ─ ⅜ ⌐ ↄ⌂╢⁹ 

3. ─ ─  

─ ─ ה

⅛╠ ─ 81.3 16 

13 ⅜

─ ╩ ↑╢ ─ 60.4

₈ 3 8  ─ ₉╟

╡ ╟╡ ™√╘⁸ꜝ ☻Ɽ▬꜠☻ ─ ⅜

⌐ ↄ⌂∫≡™╢⁹ 

─╟℮⌐⁸ ⌐⅔↑╢

│ ⌐ ∂√ ⌐ ∂√

╩ ⇔≡™╢≤↓╤≢№╡⁸

─ │ ≤─ ⌐⅔™≡╙

⌂╙─≢№╢≤ ⅎ≡⅔╡⁸ ╙ ⅝

⅝ ─ ⌐ ∂√ ─ ⇔╩

∫≡™ↄ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ≤⇔√ ⅝╩
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│⁸ ≤⇔≡

⌐╟

╢╙─≤⇔⁸₈

₉⌐

≠ↄ ─

⌂ ╛ ┘

⌐╟╢

─ ⌐╟

╡⁸ ─

╩ ∆╢↓

≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ─

 

⌐≈™≡

│⁸ ≤⇔≡

⌐╟╢╙─≤

⇔⁸ ─

⌐╟╡⁸

─ ╩

∆╢⁹ 

ᵑ ┘

⌐╟╢

⌐⅔™≡⁸

ה ─

⌂ ⌐≈™

≡ ⌂♅▼

♇◒╩ ↑╢⁹ 

 

 

 

 

 

ᵒ ₈

₉⌐

≠ↄ ╩

⌐ ∆╢≤≤

╙⌐⁸∕─

╩ ∆

╢⁹ 

ᵓ 

⌐╟╡

╩ ℮ ≢№

∫≡╙⁸ ⌐

╛ ╩

℮ ⌐│⁸

⁸

⅜ ↕╣

╢ ⌐╟╡

∆╢⁹ 

 

ᵔ 

ה ─

 

≤⇔≡

╩

™⁸ ╩

℮ │ ⌐

╛╗╩ ⌂™

≤∆╢⁹ 

 

 

ᵑ ה

─ ⌂ ⌐

≈™≡

─ ≤⇔

≡ ⌂♅▼

♇◒╩ ↑╢⁹

╕√⁸

⌐╟╡

─ ⌐

⅔™≡ ╩

↑╢⁹ 

 

ᵒ ₈

₉╩

⌐ ⇔⁸∕

─ ╩ⱱ

⌐☺כⱶⱭכ

∆╢⁹ 

 

ᵓ 

╩ ℮ ≢

№∫≡╙⁸

⁸ ⅜

↕╣╢

⌐╟╡ ∆

╢⁹ 

 

 

 

 

ᵔ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇔⁸ ⌐≈™≡│ ⌐╛╗╩ ⌂™

╙──╖≤⇔√⁹ 

 

 

 

 

 

 

 

 

ה  ─ ⌂ ⅝⌐≈™≡│⁸

⌐⅔™≡ ≤⇔≡ ⌂♅

▼♇◒╩ ↑⁸╕√⁸ ⌐╟╢

─ ⌐⅔™≡ ╩ ↑√⁹ 

 

 

 

 

 

 

 

 

 ₈ ₉╩ ╕ⅎ√ ╡ ╖

╩ ─ⱱכⱶⱭכ☺⌐ ⇔⁸ⱨ◊

╩ⱪ♇▪כ꜡ ⇔√⁹ 

 

 

 

 

 ╩ ℮ ≢№∫≡╙⁸

⅜ ≢⅝╢╟℮ ⌂ ╩

↑╢≤≤╙⌐⁸ ∏ ⱱכⱶⱭכ☺⌐

╩ ∆╢↓≤⌐╟╡⁸ ⁸ ─

⌐ ╘≡™╢⁹ 

 

 

 

 

 

 

─ ⌐≈™≡│⁸10
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○ ⌐

∂╢ ⌂ ─

╩ ╢√╘⁸

─ ┘

─ ⌐ ∆

╢ ╩

⌐ ∆╢⌂≥⁸

⌂ ─√

╘─ ╩ ∆

╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐⅔™≡⁸

─ ה

⇔╩ ℮⁹ 

 

 

ᵕ ─

╩ ⇔≈≈⁸

ה

⌐⌂∫√

⌐≈™≡│⁸

─

╛ ─

⇔ ─ ╩

∂╢⁹ 

 

○ ⌂

─  

⌐ ∂

╢ ⌂ ─

╩ ╢√

╘⁸ ─

┘ ─

⌐ ∆╢

╩ ⌐

∆╢⌂≥⁸

⌂ ─√

╘─ ╩

∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐⅔™≡

─ ה

⇔╩ ℮⁹ 

 

 

ᵕ ה

⌐⌂∫

√ ⌐≈™≡

│⁸ ⌐ ↑

√ ╩ ℮⁹ 

 

 

 

 

 

○ ⌂

─  

ᵑ 

⌐≈™≡⁸₈◖

☻♩ ♄ⱶה

₉⁸₈

₉⁸₈ ה

₉─ ⌐

╟╢ ╩

╡ ╖ ─

⌐ ↕∑

╢⁹ 

 

ᵒ ⅛╠

─ №╢™

│ ─ ─

▪▬♦▪╩ ↄ

╘╢√╘⁸

⇔√

▪▬♦▪Ⱳ♇◒

☻ ≢ ∆

╢⁹ 

 

ᵓ ─

⌐ ╗√╘

⌐⁸ ╩♅

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╩ ⇔≡™╢╙──⁸

╩ ∆√╘⁸≢⅝╢ ╡ ╩

∆╢ ─ ╩ ™⁸ ⌂ ⅝╩

∫√⁹ 

 

 ⌐ 1 1ה ≤⌂∫≡™√

│⁸ ─↕╠⌂╢ ╛

─ ╩ ™⁸ ⌐ ↑√ ╡ ╖╩ ∫

√⁹ 

 

 

 

 

 

 

⌂ ─ ⌐≈™≡⁸ ╩

≤⇔√ ⌐⅔™≡⁸ ─

╩ ∆╢≤≤╙⌐⁸ ↔≤⌐∕─

⌐ ↑√ ╩ ∆╢⌂≥⁸

⌐ ╗ ≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

⅛╠ ─▪▬♦▪╩ ╢

₈▪▬♦▪Ⱳ♇◒☻₉─ ⌐╟╡⁸

┼─ ╩╟╡ ∆ ╩ ∫≡™╢⁹ 

⅜ ≤⌂╡ ⌐ ↑√

╩ ╡╕≤╘╢≤≤╙⌐⁸

⌐⅔™≡ ⌐≈™≡ ╩ ╘√⁹ 

 

 

 

 

⌐⅔™≡⁸ ≤⇔≡

─ ⌐ ↑√ ╖⌐≈™≡ ╩

∫√⁹ 
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─

⌐ ∆╢  

─ ╩

╢√╘⁸♥꜠ⱦ

╛ⱷכꜟ

─ ⌂╢ ⁸

─

⌐╟╡⁸ ─

╩ ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─

⌐ ∆╢  

─ ⌐

√∫≡│⁸♥꜠

ⱦ ╛ⱷכꜟ

⌐╟╢

∆╢╟℮ ╩

℮⁹╕√⁸

─ ⌂╢

ⱶכ ≤∆╢

ⱪ꜡☺▼

╟⌐ⱶכ♅♩◒

╡⁸ ⅜

ה ≢⅝╢

╩ ∆

╢⁹ 

 

ᵔ ─

⁸◖Ⱨ

כ ─

☻כꜞ─

─

⌐ ∆╢

╩ ∆

╢⁹ 

 

ᵕ 

┘Ɽ♇◒ ─

╩ ⌐

⇔⁸

─ ⌐

╗⁹ 

 

ᵖ ∕─

⅛╠ ╪≢™

╢ ⌐≈™≡

│⁸ ⅝ ™≡

─ ╩

℮⁹ 

 

 

─

⌐ ∆╢  

─ ⌐

√∫≡│⁸

⌂ ╡ⱭכⱤ

☻꜠כ ╩

⇔⁸♥꜠ⱦ

╛ⱷכꜟ ⌐

╟∫≡ ∆╢

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─

⌐ ∆╢  

ₒ ₓ 

─

כⱬ♃כ♦ה

☻ ⁸╕√⁸♥꜠

ⱦ ─

⌐╟╡⁸ ─

⅜ ╠╣

 

 

 

 

 

 

 

 

─ ⁸◖Ⱨכ ─

☻כꜞ ⌐ ⅎ⁸ ☻כꜞ─

╛ ⌂ ─ ╩ ™⁸

─ ⌐ ∆╢ ╩ ⇔

√⁹ 

  

 

 

 

⌐≈™≡⁸Ɽ♇◒ ─

⁸ ─ ⌐ ╘√⁹ 

 

 

 

 

 

⌐≈™≡│⁸ ─

⌐ ╘⁸ ─ ╩ ∫≡™╢⁹╕√⁸

ה ⁸ ─ ☿

fi♃כ ┘ ☿fi♃כ

≢─ ⌐≈™≡│⁸ ─ ⅜

╩ ℮↓≤⌐╟╡⁸ ⅛╠─ ─

╩ ⇔≡™╢⁹ 

 

 ♥꜠ⱦ ◦☻♥ⱶ─ ⌐ ⅎ≡⁸◖꜡

♫►▬ꜟ☻ ⅜ ∆╢ ≢⁸WEB ◦

☻♥ⱶ╩ ┘ ⌐⅔™≡ ⌐

⇔√⁹╕√⁸ ⌂ ICT ─ ─√╘

⌂ ─ ⌐ ╘√ ⁸ ⁸

┘ ╩ ℮↓≤⅜≢⅝

╢ ◦☻♥ⱶ╩♥꜠꞉כ◒≢

≢⅝╢ ╖╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱦ꜠♥ה ◦☻♥ⱶ─ ⌐≈

™≡⁸ ⁸

⁸ ⁸ ⁸ ⁸

≢─ ╛ ∑≢─

⌂ ╩ ∫√⁹ 
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╩ ℮√╘

⌐ ⌂ ─

⌐ ╘╢⁹ 

╟℮ ╩

℮⁹╕√⁸

─ ⌂╢

╩ ℮√╘⌐

⌂ ─

⌐ ╘╢⁹ 

≡™╢⅛ 

ₒ ₓ 

ה ⌂

⌐ ╢  

 

 

 

 

 

 

 2 ─ ─ ─

 

⅛≈ ⌂ ╩ ╢√╘⁸

ה ─ ╩ ╡ ╣⁸ ─

╛ꜞ☻◒ ╩ ⌐ ⇔⁸∕─ ╩

↕∑√⁹╕√ ┘ ─

─√╘⁸ ⌂ ─ ה ─

⌐ ⅝ ⅝ ╘√⁹ 

 

 

∕─  

β ה ⁸ ⌐ ∆╢ ⌂▬fiⱪ♇♩ ⁸ ⁸ ⁸ ⁸ ☻ⱦכ◘ ◖☻♩ │ ─√╘⁸ ∆╢ P131,135 ⌐≈

™≡ ╩ ⇔≡™╢⁹ 
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   ⌐ ∆╢ ₒ ה ה ₓ 

 

┘ ⌐ ∆╢  

 ⁸ ┘ ⁸ ─ ⁸ ⅜№╢ ⌐│⁸ ─ ⌐ ∆╢ ⁸ ─  

∆╢ ה  з  

─ ⅛≈ ⌂ ╩ ∆╢↓≤ 

⌐ ╢

⌂≥  

ה ה

 

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 
 

 

⌂  ♃כ♦

 ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

   2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

 2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

          1,278,301 1,353,936 1,881,000 513,220 578,662 209,261 228,463 

          551,497 709,753 701,373 460,493 548,767 437,040 540,487 

          552,522 728,643 724,768 358,619 384,788 472,808 510,947 

          973,485 67,708 301,374 130,030 329,558 368,845 289,450 

☻ⱦכ◘          ◖

☻♩  

706,179 891,309 895,022 427,697 461,785 529,635 574,785 

           15  15  17  18  18  18  20  

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩  

⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

    ⌂

─ ⁸

 

─ ה  ⌐╟╢  

⌂   

  ─

⌐ ∆╢  

 

─

─ ─

⌐ ∆╢

│⁸ ─≤⅔╡≤

∆╢⁹ 

 

─ . ┘ .≢

╘√ ⌐≈™≡

│⁸ ─ ╩

╪∞

  ⁸

┘

 

     

─≤⅔╡ 

   

─≤⅔╡ 

   

─≤⅔╡ 

 

 

 

 

 

  ⁸

┘

 

     

─≤⅔╡ 

   

─≤⅔╡ 

   

─≤⅔╡ 

 

 

 

 

 

  ⁸

┘

⁸  

─

⁸  

⅜№╢

⌐│⁸

─ ⌐ ∆╢

⁸  

─  

ₒ ₓ 

ᵑ ⌐

≈™≡⁸ ╡

╣ ╛

 

 

 

⁸ ┘ ⌐ ╢

─ │⁸ ┘ ─≤

⅔╡≢№╢⁹ 

 

⁸ ⁸

─ │⁸ ─≤⅔╡≢№╢⁹ 

 

 

2  26  355,062  

3  21  348,290  

 

╩ B ≤ ∆╢⁹ ⌂

⌐ ╢ │ ─≤⅔╡≢

№╢⁹ 

 

ה ─ ≢─ ─╒

⅛⁸ ⁸ ה

─ ⌂≥⁸

─ ⌐ ╘⁸

⌐ ∫√ ╩ ∫√⁹ 

 

 

 

 

 

      B 

⌐ ∫√  

─ ≢─ ─╒⅛⁸

⁸ ה ─ ⌂≥⁸

─ ⌐ ╘≡⅔╡⁸ ─₈B₉

─ ⅜ ≢№╢≤ √⁹ 
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─ ╩

⇔⁸ ⌐╟

╢ ╩ ℮↓

≤⁹ 

 

─ ─

 

⁸

⁸

─

⌂≥⌐╟╡

╩ ∆╢↓

≤⁹ 

 

─  

    

╩

╘⁸ ╩

⌐ ⇔⁸

─ .─

─ ≢ ╘√

╩ ∂⌂⅜╠⁸

─

⌂ ╩ ╢↓

≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─   

( )   

 

 

( ) ╣

⅜ ↕╣╢

  

▪ 

⁸ ⁸

─ ╣─

⌐╟╢

─  

 

▬ ─

─ ⌐

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─   

( )   

 

 

( ) ╣

⅜ ↕╣╢

  

▪ 

⁸ ⁸

─ ╣─

⌐╟╢

─  

 

▬ ─

─ ⌐

─ │

⌂╙─≤ ╘╠

╣╢⅛⁹ 

ᵒ ⌐

≈™≡│⁸

⌂ ─

╩ ∫≡™╢

⅛⁹ 

ᵓ ⌐⅔™≡

╩ ∂√

│⁸ ─

⌐

╢ ─√╘

─ ה ─

─√╘

─ ─

ה

⁸ ⌐

╢ ה

─ ⌐

╢ ⌐ ≡

≡™╢⅛⁹  

2  119 192,492  

3  130 182,369  

AMED  

2  65 1,236,033  

3  54 1,461,437  

 

2  67 334,290  

3  59 206,346  

∕─  

2  17 616,739  

3  20 769,400  

 

2   6 13,300  

3   8 41,300  

 

β1 ┘

⌐≈™≡│ ≤⇔≡

╡ ∫≡™⌂™⁹√∞⇔⁸ ⌐≈™≡

│ ≢ ⇔⁸ ≤⇔≡

╡ ∫≡™╢⁹ 

β2 ┘

│⁸ ┼─ ╩

╪∞ ╩ ⇔≡™╢⁹ 

 

 

 ─  

 

( )   

8  

 

( ) ╣⅜ ↕╣╢   

 

 

▪ ⁸ ⁸ ─ ╣

─ ⌐╟╢ ─  

 

 

 

 

▬ ─ ─ ⌐ ℮ ─
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℮ ─  

 

► ∕─

─ ⌐╟╡

∂√ ─  

 

 

⅜ №╢ ⌐

│⁸ ─

⌐ ∆╢

 

⌐≈

™≡│⁸

⌐⁸

⌐╟╡

∆╢⁹ 

 

 ─

 

 ⌐⅔™

≡⁸ ⌐ ≡

╢↓≤⅜≢⅝

╢⁹ 

ה ⌐

╢ ─√╘─

 

ה ─

─√╘─

─  

ה ⁸

⌐ ╢

 

ה ─

⌐ ╢  

℮ ─  

 

► ∕─

─ ⌐╟╡

∂√ ─  

 

 

⅜ №╢ ⌐

│⁸ ─

⌐ ∆╢

 

ה ⌐ ⇔

≡™╢

╩

∆╢⁹ 

 

 

 ─

 

⌐⅔™

≡⁸ ⌐ ≡

╢↓≤⅜≢⅝

╢⁹ 

ה ⌐

╢ ─√╘─

 

ה ─

─√╘─

─  

ה ⁸

⌐⅛⅛

╢  

ה ─

⌐ ╢  

 

 

► ∕─ ─ ⌐╟╡ ∂√ ─

 

 

 

 ⅜№╢ ⌐│⁸ ─

⌐ ∆╢  

 

 

 

⌐ ⇔≡™√≈ↄ┌ 3

⌐≈™≡⁸ 2 ⌐ ╩ ⇔≡

⅔╡⁸ │ ⇔≡™⌂™⁹ 

 

 

 

 ─  

─ │⁸

13,572 ⁸

2,018,669 ≤ 1,288,889

─ 3,321,131 ≤⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

─ ─ ─

 

─ ─ ⌂╢ ⌐

╘⁸╕√ ─ ≢─ ╩ ⇔√⁹ 
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∕─  

ᵒ ⌂▬fiⱪ♇♩ ⁸ ⁸ ⁸ ⁸ ☻ⱦכ◘ ◖☻♩ │ P116⌐ ↕╣√ ─ ⁹ 

 

─ │ ─≤⅔╡⁹ 

                                                                   ⁸  

 27  

 

28  29  30   2  3  

 805 569 400 45 24 18 13 

 ΅ ΅ ΅ ΅ ΅ ΅ - 

 ΅ 298 928 1,626 1,711 1,745 2,019 

 ℮∟         

∕─ ─  ΅ ΅ ΅ ΅ ΅ ΅ ΅ 

 148 18 2,504 90 158 257 - 

─ a  4,051 3,675 6,175 4,685 6,691 7,544 8,198 

 ℮∟ b  148 18 2,504 73 158 -  

b÷a  3.6  0.5  40.5  1.5  2.3  3.4% 0.0  
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   ∕─ ≢ ╘╢ ⌐ ∆╢ ₒ ה ה ₓ 

┘ ⌐ ∆╢  

 ∕─ ≢ ╘╢ ⌐ ∆╢  

∆╢ ה  з  

─ ⅛≈ ⌂ ╩ ∆╢↓≤ 

⌐ ╢

⌂≥  

ה ה

 

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 
 

 

⌂  ♃כ♦

 ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

   2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

 2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

2020 

 

2021 

 

─

 

1  1  1  1  1  1  1  1   1,278,301 1,353,936 1,881,000 513,220 578,662 209,261 228,463 

─

 

5  5  5  5  5  5  1  2   551,497 709,753 701,373 460,493 548,767 437,040 540,487 

AMED

 

32  32  24  17  16  19  21  18   552,522 728,643 724,768 358,619 384,788 472,808 510,947 

AMED

 

22  22  25  32  35  23  44  36   973,485 67,708 301,374 130,030 329,558 368,845 289,450 

☻ⱦכ◘          ◖

☻♩  

706,179 891,309 895,022 427,697 461,785 529,635 574,785 

           38  38  38  39  43  47  50  

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩  

⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

    ⌂

─ ⁸

 

─ ה  ⌐╟╢  

⌂   

  ∕─

⌐ ∆╢

 

 

─

─∕─

⌐ ∆╢

│⁸ ─≤⅔╡≤

∆╢⁹ 

 ∕─

≢ ╘╢

⌐ ∆

╢  

ה

ה

─ ┘

⌐ ┘

 ∕─

≢ ╘╢

⌐ ∆

╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ B ≤ ∆╢⁹ ⌂

⌐ ╢ │ ─≤⅔╡≢№

╢⁹ 

 

 

 

 

 

 

      B 

⌐ ∫√  

 ⌐≈™≡⁸ ─

│ ╩ ⇔≡™╢⁹ 

 ╕√⁸AMED

⌐≈™≡│ ╩ ⇔≡™⌂™╙──⁸

AMED │ ╩

⅝ↄ ⅎ≡⅔╡⁸ ∆╢≤ 54

⌐ ⇔≡ ⅜ 54 ≤ ╩
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⌐

∆╢  

⌐≈™≡

│⁸₈₈

─ ─ ╩

∆╢√╘─

─ ₉⌐≈

™≡₉

⌐

≠⅝

⌐ ╘√ ─

╩ ⌐ ╢≤

≤╙⌐⁸

─ ⅛╠⁸

⌐⅔↑╢ ╛Ᵽ

fi◒ ⌐⅔↑╢

─ ╡ ⅎ⅜

⅝⌂™╟℮

─ ╩ ╢

≤≤╙⌐⁸

╩ ╗ ⌐

⇔⁸ ⌐

⇔√ ⌐

╢ ╩ ℮⌂

≥─ ╩ ∆

╢↓≤⁹ 

╕√⁸ ╙

⅝ ⅝ ⅜

⌐ ⅛╣╢↓

≤⅛╠⁸ ╛⅛⌐

⌐ ⅛

⌐ ∆╢

─ ⌐

∆╢ │⁸
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