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2014 ⅛╠⁸╦⅜ ─ ⱴ☻☻◒

◓fi♬כꜞ NBS ⌐♃fi♦ⱶⱴ☻ ⅜

⌐ ↕╣╕⇔√⁹1977 ⌐ NBS

⅜ ↕╣⁸1979 ─

─◓fi♬כꜞ◒☻ ─ ⅝⌂

≤™∫≡╟™≢⇔╞℮⁹⇔⅛⇔♃fi♦

ⱶⱴ☻ ╩ ⌐⁸ ⇔≡™⌂⅛

∫√ NBS ─ ⅜ ⇔≈≈№╡╕∆⁹

ᵑ ─ ⁸ᵒ Ⱶꜟ

◒─ ─ ⁸ɔ NBS ⅜ⱴfiⱠ

ꜞ ⌂≥≢∆⁹ 

 

↓╣╕≢ NBS ≢ ↕╣√

⅜№╡╕∑╪≢⇔√⁹ ⁸│♃כ♦

NBS ─ ⌂ ╩ ⌐ ↑

≡ ∆╢√╘─◄ⱦ♦fi☻≢∆⁹↕╠⌐

≢№╢ NBS ─

─ ⌐ ∟⁸ ╩⌂ↄ∆↓≤⌐

╙ ⇔╕∆⁹ ⁸ ⅔╟┘

─ ≤⇔≡↓─ ╩ ╘

≡™╕∆⁹ ─ ⁸ ⅔╟

┘ ─ ⌐↔ ╩⅔ ™⇔╕∆⁹ 

 

2─ ≤⇔≡⁸NBS ≢ ↕╣√

─ Ⱶꜟ◒─ ─ ⅜

≢╕╣↓ⱪ↕╣≡⅝╕⇔√⁹♇▪☼כ꜡◒

Ⱶꜟ◒│ ↄ─ ╩ ⱷכ◌כ─

Ⱳꜝfi♥▫▪⌐ ∫≡⅝╕⇔√⁹ │

₁ ⇔⁸╕√♃fi♦ⱶⱴ☻ ⅜ ↕

╣≡ │↕╠⌐ ⇔╕∆⁹NBS

│ ∞↑ ∆╣┌╟™≤ ⅎ╠

╣≡™╕⇔√⅜⁸ ⌐╟∫≡│

╩ ⌐╦√∫≡ ⇔⌂↑╣┌⌂╠⌂™

↓≤⅜╦⅛╡╕⇔√⁹ ⌐╙ Ⱶꜟ

◒╩ ⇔ ↑╢↓≤│ ⱷכ◌כ─

⅜↕╠⌐ ⇔⁸ ─ ╖≢│ ∟

⅝╣⌂ↄ⌂∫≡™╕∆⁹ 

 

3 ─ │ NBS ─ⱴfiⱠꜞ ─

≢∆⁹NBS 38 ⅜ ⇔√ ≢

│⁸NBS ─☻♃♇ⱨ≢↕ⅎ₈

ⱴ☻☻◒ꜞכ♬fi◓│ ─√╘⌐╛∫≡

™╢╪∞∫↑ ₉≤⅛⁸₈ ⱴ☻☻◒ꜞ

│◓fi♬כ 38 ╙ ™≡™╢─≢ ⌐

™∫≡™╢₉≤™℮╟℮⌂ ╙№╢╟℮

≢∆⁹ 

 

│ ⁸ ↄ─ ⅜₈ ⱴ☻☻◒ꜞכ

♬fi◓│⁸ ─ ≈∞₉≤ ⇔≡

™╢≤™℮↓≤⌐ ≠⅝╕⇔√⁹ ⱴ

fi◓│₈♬כꜞ◒☻☻ ─ ⇔≡

™⌂™ ⌐ ⌂ ╣√ ╩ ≈

↑≡⁸ ⌐╦√∫≡ ⇔⌂™╟℮

∆╢ ₉≢∆⁹ Ⱶꜟ◒─ ╙↓─

⅛╠ ⇔≡╝ↄ ⅜№╢≤ ╦╣╕

∆⁹ 

 

 

ⱴ☻☻◒ꜞכ♬fi◓│ ⌐╦√╢  

 

ⱴ☻☻◒ꜞכ♬fi◓  

NPO ♃fi♦ⱶⱴ☻כꜞ◒☻ה♬fi◓  
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 ----------------------------------------------------------------------------------------1 

  ⱴ☻☻◒ꜞכ♬fi◓  

NPO ♃fi♦ⱶⱴ☻כꜞ◒☻ה♬fi◓  

 

 

ⱴ☻כꜞ◒☻ה♬fi◓┼─ ≤ --------------------------------------------4 

  

 

─ 27 --------------------------------------------------5 

 ☿fi♃כ 

ⱴ☻☻◒ꜞכ♬fi◓  

 

TM S ◖fi◘ꜟ♥כ◦ꜛfi☿fi♃כ⅛╠─ - - - - - - - - - - - - - - - - - - - - - - - - - - -7 

  

 

ⱴ☻☻◒ꜞכ♬fi◓ ─  

Õ ⱨ▼♬ꜟ▪ꜝ♬fi ─ ------------------------------------------------ --8 

  

 

Õ ─ ⇔™ ⱬ◙ⱨ▫Ⱪꜝכ♩ -- --- --- -- --- --- -- - --- --9 

  

 

Õ ⱴ☻☻◒ꜞכ♬fi◓ ─ - ------------------------------------------------10 

◓fi♬כꜞ◒☻    

ⱴ☻☻◒ꜞכ♬fi◓  

 

Õ Ⱶꜟ◒─ ─ ---------------------------------------------------12 
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─ ⱴ☻☻◒ꜞכ♬fi◓─  

Õ ─ ⱴ☻☻◒ꜞכ♬fi◓Ⱡ♇♩꞉13-----------------------------◒כ 

  

 

Õ ⱴ☻☻◒ꜞכ♬fi◓ ≢─ ╡ ╖--------------------------------14 

  

 

 

⅛╠  

Õ √∟╩ ∫≡ↄ╣≡™╢ Ⱶꜟ◒ ─ ┼------------------------------------15 

 PA-MMA ─  └∞╕╡√╪╔╔ 

─↓≥╙╩ ╢  

 

Õ ─ ≤♃fi♦ⱶⱴ☻☻◒ꜞכ♬fi◓--------------------------------------16 

   

 

Õ №╢Γ╒╤ ™ Δ ⱴ☻☻◒ꜞכ♬fi◓⌐ ∑≡------------------------18 

 PKU ─  
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⁸ ⇔™ ⱴ☻כꜞ◒☻ה♬fi◓⌐ ∆

╢ ⅜ ⅝⌂ ╩ ∑≡™╢ ≢⁸ ⅜

52 √⇔♩כ♃☻╠⅛ ─ ⌐╟╢₈

─ ─ ₉⌐ ⅛⅛╦

∫√↓≤⅛╠⁸ ─ ─ ╘ ⌂≥⌐≈™≡

╩ ╘╠╣╢ ⅜ ↄ⌂╡╕⇔√⁹ 

∕╣⌐≈↑≡╙⁸↓─ ⅜ ↕╠⌐⁸ ⅝⌂

╩╖∑≡™╢↓≤⌐⁸ ™ ╩ ≈╟℮⌐

⌂╡╕⇔√⁹ ╩ ⌐ ⇔≡╖╕⇔╞℮⁹ 

─ │⁸ ─ ⅜ ─♥

√∫№≢ⱴכ ⅛╠⁸ ⁸ ─

⌐ ╢╕≢⁸ ⌂ ─ ⅜ ╘╠╣

╢╟℮⌐⌂∫≡⅝≡⅔╡╕∆⁹ 

─ ─ │⁸ ─

╖ ⌡─ ⌐ ⅝ↄ ╩⇔≡⅝≡⅔╡╕∆⁹⇔

⅛⇔⁸ ≢ ₁⌂ ╩ ⅎ≡™╢↓≤╙

≢∆⁹ 

52 כꜞ☻●╢╝╦™⁸│ ⅜

⇔⁸ ≢╙ ⌂ ─ ╖ ⌡≢⁸ ⱬכ

☻≢─ ⅜ ⌐ ╘╠╣╢꜠ⱬꜟ⌐╕≢

⇔≡⅔╡╕⇔√⁹∕─ ≤⇔≡│⁸ ⅜

─ ( ─ )⅛╠⁸ ⌐

─ ╩ ⇔⁸↓╣╩ ⌐ ╢↓≤ ≢№

╢↓≤⁹⇔⅛⇔⁸ ─ ⌐│ ╘≡ ⌂ ™

⅜ ≢№╡⁸∕─√╘─ ↓╣│ ⌐

↕╣⅜∟≢∆ ⅜ ╘≡ ⌂ ╩╙≈↓

≤≢⁸ ╙ ─ ╙ ⅝⌂ ⅜

≢№╢↓≤╩ ↕╣⁸ ╙↓╣⌐ ⅎ╕⇔√⁹

⇔╤⁸ ⌐ ≤™℮╟℮⌂ ─

≢∆⅛╠⁹ 

╙℮ ≈─ │⁸ ╘≡ ↄ─☿◒◦ꜛfi─

─ ⅜ ≢№╢≤™℮↓≤≢∆⁹

⌐ ™╕∆≤⁸ᵑ ╩ ℮ ─ Ҝᵒ

┼ ╩ ∆╢Ҝ ≢─ Ҝ

ᵓ ╩ ≢№╢ ⌐ ∆Ҝᵔ ⅛

╠ ─ ⌐≈⌂←Ҝⱳ☺♥▫Ⱪ⌂◔כ☻

≢│ ⅛╠ ─ ⌐╦√∫≡─ №

╢™│ⱨ◊꜡כ▪♇ⱪ ⌐╟∫≡│⁸ ⅛

╠↕╠⌐│ ⌐╕≢ ┬ ⅜ ⌐⌂╢↓≤

≢∆⁹╕√⁸ ─ ה ⌐⅛⅛╦╢↓≤≢∆─

≢⁸ ╛ ⌐≤∫≡│⅛⌂╡ ≢ ⅜

⅝™↓≤⅜ ↕╣⁸ⱪꜝ▬Ᵽ◦כ─ ╙

 ⱴ≢∆⁹כ♥⌂⅝

↓─╟℮⌂↓≤⅛╠⁸ ─ ⌂≥╙

⌂ ⅜№╡₈ ⱴ☻☻◒ꜞכ♬fi◓ ₉≢

╙ ─ ₁≤─ ⌐╙ ╩ ╣≡⅔╠

╣╕∆⁹ ♃fi♦ⱶⱴ☻כꜞ◒☻ה♬fi◓─

⅜ ╖⁸ כꜞ☻●⁸ ≢ ≤⇔≡

™√ 6 ─ ⅛╠ 16 ╩ ≢⅝╢≤↓╤

╕≢ ⇔≡™╢╟℮≢∆⁹ 

⌂╢ │⁸↓╣╠─ ↕╣√ ≤

∆╢ ─ ─ ⅜№╡╕∆⁹ ─

─ ≢─ ─ ≤ ⅜ ╘≡

⌂ ╩╙≈↓≤⌐⌂╡╕∆⁹ 

↕╠⌐⁸↓╣╠─ ─ ≤ ─√╘

─ ─ ⁸ ∆═⅝Ⱶꜟ◒─ Ⱶ

ꜟ◒≤™╦╣≡™╕∆ ≤ ─ ⅜№╡╕∆⁹

Ⱶꜟ◒─ ⌐≈™≡│ ⱷכ◌כ─

─ ⌐⁸ ⅜⁸ ⌂ ╩ ⇔

≡⅔╠╣╕∆⅜⁸∕─◖☻♩ ─ ⌂≥

⅜ ⇔≡™╢╟℮≢∆⁹ 

╕√⁸1 ─ ⅜ ⌐ 3,000 ≤╖≡⁸

1 ⌐ 1 ─ ≤⇔≡⁸ ⌐ ∆╢≤

1 ─ ─√╘⌐ 3,000 ╩ ∆╢≤™

℮ ⌐⌂╡╕∆⁹↓╣╠─ ╩ ⌐⇔⌂™

√╘⌐╙⁸ ─☻כ◔√╣↕ ⱨ◊꜡כ─

⅜ ⌐ ↕╣╢ ⅜№╡╕∆⁹ 

│ ⱬ⁸≢☻כ№╢™│ ⱬכ

☻≢⁸↓╣╠─ ─ⱪꜝ▬Ᵽ◦כ╩ ╡⌂

⅜╠⁸ ⌐ⱨ◊꜡כ∆╢≤™℮ ⌂ ─꜠

ⱬꜟ▪♇ⱪ⅜ ≥╢⌂⌐ⱴכ♥⌂ ™╕∆⁹ 

∕⇔≡⁸↓╣╠─ ⅜ ─ ⌐

∫≡™╢ ╩ ⇔≡⁸ ⌐▪Ⱨכꜟ⇔≡

╩ ╘╢↓≤⅜ ≢№╢≤ ™╕∆⁹∟⌂

╖⌐⁸2015 3 24 ─ ⌐

⌐╟╢₈  ─ ₉≤™℮

⅜ ∫≡⅔╡╕⇔√⁹ 

ѩὫ  

ⱴ☻כꜞ◒☻ה♬fi◓┼─ ≤  
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26 ─  

 ⇔™ ⅜ 26 ⅛╠ ╕

╡⁸1 ⅜ ⇔╕⇔√⁹ ╩∆╢ ╙⁸

↑╢ ╙ ╣⌂™ ⅜№╡⁸ 25 ╕

≢─ ─6 ╩ ≤⇔√ ≤

⇔≡⁸ ⌂ ╡⌐╟╢ ⇔╛ ─

╡⅜ ∆╢ ≤⌂╡╕⇔√⁹ 

 ╕√ ╘≡ ∫√ QC

⌐╟╢♃fi♦ⱶⱴ☻ ─ │⁸ 

1 ╩ ⅝⁸ ⌂╙─≢⇔√⁹

⅜ ∞∫√ ≢│⁸ ─ ⅜

∞∫√↓≤⅜ ≤ ⅎ╠╣⁸ ⱷכ◌

─≥כ ⌐╟╡ ⇔√↓≤⅜ ↕╣≡™

╕∆⁹ 

 

27 ─  

 5 ≤7 ⌐ PT ╩

⌐ 10 ∏≈ ⇔⁸ ╩ ⇔

≡ ⅝╕⇔√⁹ 

 PT ◓fi♬כꜞ◒☻⁸│⌐ ≢

∆╢ ╩ ⇔≡⁸∕─ ⅜

≢─ ◌♇♩○ⱨ ⌂╠₈ ₉⁸

╢⌂╠₈ ₉≤ ⇔≡ ⅝╕∆⁹ 

 ╕√ 26 │ ⅜ PT ╩ ↑

∫≡⅛╠ ╩ ∆╢╕≢⁸7

≤™℮↓≤╙ ≤⇔╕⇔√⅜⁸ ≢

─ ⌐ ⅜⅛⅛╢ ╙№╡⁸ ⌐

╕⌂™↓≤⅛╠⁸ ≤∆╢↓≤⌐⇔

╕⇔√⁹ 

 

 

 5 ─ PT ─ ⌐№√╡⁸1 ≢

─┼♩כ◦ ─ ╡ ⌐│ ⱨ

□▬ꜟ┼─ ╣ ⅜№╡╕⇔√⁹ ─

Ⱶ☻⌐ ⅎ⁸ ╩ ∆╢ ⅜ ∑∏⁸

╙ ∆≤™℮Ⱶ☻─ ⌂╡⌐╟╢╙

─≢⇔√⁹ ─ ⇔╩ ⇔⁸

⌐♩כ◦ ─ ╩≈ↄ∫≡⁸

─ ╩ ╠⅛⌐∆╢↓≤⌐⇔╕⇔√⁹ 

 7 ─ PT ≢│⁸1 ≢ ⌂Ⱶ☻

⌐╟╢ ⇔⅜№╡╕⇔√⁹ ≢│⁸

─ ╩⁸ ⌂☻ⱪ꜠♇♪◦

♩כ ♁ⱨ♩ ≢ ℮↓≤⌐⇔≡™√

√╘⁸ ╩ ⇔√ ─ⱴ☻╙₈

₉ ─ ⌐ ⇔⁸∕─ ⁸ ╩

⇔≡⁸ ≡₈ ₉≤ ⇔√√╘≢⇔√⁹ 

 PT ─ ה │⁸ ─

ה ≤ ─ ≢ ℮─⅜

─ ≢№╢↓≤⅛╠⁸ ≢╙∕─

⌐ ℮╟℮ ⇔╕⇔√⁹ 

 

 

 26 ⌐│⁸PT ⅛╠─

⅜7 ─ ─ ⅜⁸ ⌐

═89.5 ⅛╠84.2 ≤ ∫≡™╕⇔√⁹ 

 ∕─ ─ ≈⅜⁸ ⅛╠ ╕≢─

≢─ ─ ╣≤ ⅎ╠╣√↓≤⅛╠⁸

≢ ⌐ ⇔≡™╢⁸ ⅛

╠ ╩ ∆╢ ╩⁸PT

⌐ ╦∑≡ ↄ ⌐⇔╕⇔√⁹ 

 ∕─√╘╙№∫≡⅛⁸ 27 ⌐

│ ⌐ ∆╟℮⌐⁸ ⅜ ⇔╕⇔√⁹ 

⌐│⁸7 ⌐ ⇔√ ─ │⁸

5 ⁸7 ≤╙⌐ 97.4 ≢№╡⁸─↓╡ 1

╙8 ≢ ⇔≡™╕⇔√⁹ 

 

─ 27  

 ☿fi♃כ 

ⱴ☻☻◒ꜞכ♬fi◓  

     



6 

 

─  

 QC ⌐╟╢♃fi♦ⱶ

ⱴ☻ ─ ╩ 11 ⌐ ∆╢

≢ ╩ ╘≡™╕∆⁹ 

 QC ─ │2,000 ⌐⌂╡⁸

∕─ ה ⌐ ICT  (Information and 

Communication Technology)  ─ ⅜ ╙

≤↕╣╢ ≢№╢↓≤⅛╠⁸ 26

│ ⌐╟╢ ≤ ⱪ꜡◓ꜝⱶ─

╩ ™╕⇔√⁹ 

 27 │ ICT ╩ ╘⁸▬fi♃

♩♇Ⱡכ ≢─►◄Ⱪ ◦☻♥ⱶ─ ╩

∫≡™╕∆⁹ 

 ⌐│⁸ⱴ☻☻◒ꜞכ♬fi◓ ≢

─►◄Ⱪ◘▬♩⌐⁸ ≢▪◒☿☻⇔≡

™√∞⅝⁸ ─ ≤ ─ ╩

◘▬♩ ≢ ∫≡ ↄ╙─≢∆⁹ 

 9 ⅛╠►◄Ⱪ ◦☻♥ⱶ─ ╩ ⇔

≡⅔╡⁸11 ⌐│ ╩ ⇔≡™╕

∆⁹ 

 ╕√ 27 3 ─ PT │⁸

28 1 ╩ ⇔≡™╕∆⁹QC ─►◄Ⱪ

◦☻♥ⱶ⅜ ⌐ ⇔√ ⁸PT

─ ⌐≈™≡╙⁸►◄Ⱪ ◦☻♥ⱶ≢

∫≡™√∞ↄ ╩ ≢⁸∕─ ╙ ╘

≡™╕∆⁹ 

 ⌐ⱪ꜡◓ꜝⱶ ⅜ ╘┌⁸ 3 PT

─ ⌐≈™≡⁸ ⌐│ ╡

⅛ⱷכꜟ ⌐╟╢ ─♩כ◦

╩⅔ ™⇔╕∆⅜⁸ ⌐►◄Ⱪ ≢─ ─

╙ ⇔≡™╕∆⁹ 

 ⅛╠ ╕≢─ ─  

http://ord.yahoo.co.jp/o/image/_ylt=A7dPdC3h3B1WbWMAgBuU3uV7/SIG=13gebkmtk/EXP=1444884065/**http:/mayflower.hana-sozai.com/mayflower/wp-content/uploads/2015/02/akinohana090819-ic1.jpg
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◖fi◘ꜟ♥כ◦ꜛfi☿fi♃כ ⁸◖fi◘

ꜟ☿fi♃כ ╙ ⅛╠ 1 ⅜ ⇔╟℮

≤⇔≡™╕∆⁹ ≢│⁸ 27 ─

≢─⅔ ™ ╦∑ ╩ ⇔⌂⅜╠♃fi

♦ⱶⱴ☻כꜞ◒☻ה♬fi◓⅜ ↕╣≡⅛╠

╕≢─ ╩ ╡ ╡√™≤ ™╕∆⁹ 

₃ 27 ─ ─  

─ ™ ╦∑ ╩ ─╙─≤

∆╢≤⁸∕─ ╙ ⇔≡⅝≡™╢ ⅜

╠⅛⌐⌂╡╕∆⁹ 

│ 1 ≢ 106 ─ ™ ╦∑⅜

№╡⁸∕─℮∟ ╛♃כ♦ ה

⌐≈™≡⌂≥─ ⌐ ≢ ≤⌂╢☺ꜗ

fiꜟ⌐≈™≡─ ∑⅜ 33 (31%)≢№

∫√─⌐ ⇔⁸o ₓ─ ╡ │40 ─

™ ╦∑─ ≢ 3 (7.5 )⌐≤≥╕∫≡™

╕∆⁹o ≢x╙⁸∕╣╩ ↑╢╟℮⌐⇔≡

⅛╠─ ™ ╦∑ ╙ ≢№

╡⁸ ─ 20 (18.9 )⅛╠ │ 3

(7.5%)≤⌂∫≡™╕∆⁹ 

↓─ │ ₁ ⅎ╠╣╕∆⅜⁸∕─ ≈⌐

│♃fi♦ⱶⱴ☻כꜞ◒☻ה♬fi◓ ─

№╢™│ ≢─ⱴ▬♫כ♩ꜝⱩꜟ⅜

≢└≤≤⅔╡ ⅜ ≈≈№╢ ╩ ⇔≡

™╢─≢│⌂™⅛≤ ⅎ≡™╕∆⁹ 

 ⁸ ⌐⅔↑╢ ╛ ה

─ ⌐ ∆╢↔ │ ╦╠∏ ↄ─

╩™√∞™≡

™╕∆⁹♃fi♦

ⱶⱴ☻ה☻◒ꜞ

─◓fi♬כ

│

≤™ⅎ

╢╙─┌⅛╡

≢∆─≢⁸

─

⅜ ∫≡╙⁸

꜠ⱬ

ꜟ≢─ ─ │ ⇔™↓≤╩ ⇔≡™

╕∆⁹≤™∫≡╙╕∞ 1 ≢∆─≢⁸

╙◖fi◘ꜟ☿fi♃כ⌐ ∑╠╣√ ╩

⇔⌂⅜╠⁸ⱱכⱶⱭכ☺ ⌂≥⌐ ⇔≡™

ↄ ╡ ╖╩ ↑╢ ≢╙ ╩ ↑≡™

ↄ ≢∆⁹ 

₃ ⌂ ─☻ⱦכ◘≥ ╩ ⇔≡ 

⇔™↓≤⌐⁸◖fi◘ꜟ☿fi♃כ╩↔

™√∞™√ ⅛╠⁸∕─ ─ ╩↔ ™

√∞™√╡⁸⅔ ─ⱷכꜟ╩™√∞ↄ↓≤⅜№

╡╕∆⁹↓╣╕≢⌐ 24 ─ⱷכꜟ╩™√∞⅝

╕⇔√⁹∕╣╠─ ⌐≈™≡ ╩ ∆↓≤

│ ╕∑╪⅜⁸∕─╒≤╪≥⅜◖fi◘ꜟ☿fi

─כ♃ ⌂ ╛◖fi◘ꜟ ה ⌐╟

╢ ™♦▫☻◌♇◦ꜛfi⌐ ∆╢⅔ ╘─

≢⁸ ⅝⌂ ╖⌐⌂∫≡™╕∆⁹ ╙↕╠⌐

☻ⱦכ◘⌂ ╩ ⇔≡™⅝√™≤ ™

╕∆⁹ 

╙ ─ ≤⇔≡

ⱴ☻☻◒ꜞכ♬fi◓─ ╩ ℮ ≢╙

№╡╕∆⁹ ─ ≤⇔≡⁸ ─√

╘⌐ ╩ ╣╢↔ ─ │ ⌂╙─≢

№╢≤ ∂≡™╕∆⁹∕─ ─ ≈≤⇔≡⁸

╛│╡ ─ ⅜№╢╟℮⌐ ∂╕∆⁹↔

⅜ ─ ╩⇔⌂ↄ≡╙ ╗╟℮⌂⁸

↕╣√ ╩ ⅜☼כ♬╢∆ ⇔≡™╕

∆⁹◖fi◘ꜟ☿fi♃כ─ ≢╙≥─ ⌂ ⅜

╢⅛╩ ⅎ≡™⅝√™≤ ™╕∆⁹

TMS ◖fi◘ꜟ♥כ◦ꜛfi☿fi♃כ⅛╠─  

 

      

ₒ ₓ 27 4 9  

ₒ  x   27 4 9  
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 ⱨ▼♬ꜟ▪ꜝ♬fi HPA ⌐│⁸

⌐ ╩∆╢≤ ⱨ▼♬ꜟ▪ꜝ♬fi

Phe ⅜ 20mg/dL ╩ ⅎ╢ ─

ⱨ▼♬ꜟ◔♩fi ≤⁸20mg/dL ╩ ⅎ⌂™

PKU⁸↕╠⌐10mg/dL ╩ ⅎ⌂™ HPA

⅜№╡╕∆⅜⁸™∏╣╙ │ ⌐╟╢

∞↑≢⇔√⁹ ⌐ ╡ ─

⅜ ╖⁸2008 ⅛╠│ⱦ○ⱪ♥fi® ♥♩

ꜝⱥ♪꜡ⱦ○ⱪ♥ꜞfi BH4 ≤™℮ ⅜

═╢╟℮⌐⌂╡╕⇔√⁹↓─ │ⱨ▼♬ꜟ▪

ꜝ♬fi PAH ─ ≢⁸

⅜ ∫≡™╢ PKU ╛ HPA ≢│↓

─ ╩ ⌐ ∆╢↓≤⌐╟╡⁸

⅜ ∆╢≤ ⅎ╠╣≡™╕∆⁹ ⌐

PKU ╛ HPA ─ ≢│ⱦ○ⱪ♥fi®─

≢ ⇔™ ⅜ ↕╣⁸↕╠⌐

≢╙ Phe ⅜◖fi♩꜡כꜟ≢⅝╢╟℮⌐

⌂╢↓≤⅜ ↕╣≡™╕∆⁹↓╣╕≢4

≢─ ⅜ ╕⇔™≤↕╣≡⅝╕⇔√⅜⁸

∕─ ⅜ ↕╣⁸ ⅛╠∆═≡

─ ≢↓─ ⅜ ↕╣╢╟℮⌐⌂╡

╕⇔√⁹↓─ⱦ○ⱪ♥fi®─ │

↕╣≡⅔╡⁸╕√ PKU ⅜ 27 7 1

╟╡ ⌐ ↕╣╕⇔√─≢⁸

╙╟╡ ⅜ ↑╛∆ↄ⌂╡╕⇔√⁹ 

 ⇔⅛⇔⁸ ∕─╙─⅜ ⇔≡™╢

PKU ≢│↓─ ─ ⅜╒≤╪≥

≢⅝∏⁸ ⌐ⱦ○ⱪ♥fi®╩ 1

BH41ה ⇔≡╙⁸ ─

PKU ⌐│ ⅜ ™√╘⁸↕╠⌐

⇔™ ─ ⅜ ╕╣≡™╕⇔√⁹

BioMarin ⅜↓─ ⇔™ ─ ⌐ ╡

╖⁸ PKU ⌐╙ ⌂ ─

⌐ ⇔╕⇔√⁹↓─ │⁸ⱨ▼♬ꜟ▪ꜝ

♬fi╩ ∆╢ ⅝─№╢ ╩ⱳꜞ◄♅꜠fi

≢ꜟכ◖ꜞ◓ ⇔√ PEG-PAL

PEGylated recombinant Phenylalanine 

Ammonia Lyase ≢⁸╕∞ ─ ≢∆

⅜ ─ ⅜ ╘╠╣╢↓≤⅜ ╠⅛⌐⌂╡

╕⇔√⁹↓─ │PEG-PAL ╩ 1

⌐ ⇔≡ ⱨ▼♬ꜟ▪ꜝ♬fi ╩ →╢

≤™℮╙─≢⁸ ⅛╠│∂╘ ⇔∏

≈ ⇔ ≢ ⌂ ⌐ ⇔√ ⁸∕─

≢ ╩ ∆╢≤ ─ ╩⇔≡™≡

╙ Phe ⅜ ─ ⌐◖fi♩꜡כꜟ

≢⅝╢↓≤⅜ ↕╣≡™╕∆⁹ 

 ⱴ☻☻◒ꜞכ♬fi◓≢ ↕╣╢

PKU │ ⌐╦√∫≡ ⅜ ≢∆─

≢⁸ ↕╠⌂╢ ─ ⅜ ↕╣╕∆⁹

ₒ ⱨ▼♬ꜟ▪ꜝ♬fi ─ ₓ

 

 

ⱨ▼♬ꜟ▪ꜝ♬fi ─  
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╩ ⇔≡◄Ⱡꜟ◑כ┼≤ ╦╢

⌐│ ─ ⅜ ╦∫≡™╕∆⁹∕─≥╣⅛

≈≢╙ ↕╣╢≤⁸◄Ⱡꜟ◑כ ⌐ ╡

╛∆ↄ⌂╡╕∆⁹◄Ⱡꜟ◑כ ─ ≤⇔≡

│⁸ ↕╣╢ ╛ ⌂≥≢ ⌂

╡╕∆⅜⁸ ╛ ⁸ ⌂≥⅜

╠╣╕∆⁹└≥™ ⌐│ ⌐ ╢↓≤╙№

╡╕∆⁹ 

∕─ │ ╠ ─ ╩ ↑╢⁸

╛ ה ⌂≥─ ⌐│Ⱪ♪► ─ ╩∆

╢⁸≤™∫√ ⅜ ≢⇔√⁹ 

⇔⅛⇔⁸ ₈ⱬ◙ⱨ▫Ⱪꜝ₉♩כ≤™℮

╖ ⅜ ⌐ ⅜№╢─≢│

≤ ↕╣≡™╕∆⁹ⱬ◙ⱨ▫Ⱪꜝכ♩ │

⅛╠ ─ ≤⇔≡ ╦╣≡™√

╙─≢⁸ ≢│№╡╕∑╪⁹ 

⌐⁸CPT-2 ≤™℮

─ ↕╪⌐ⱬ◙ⱨ▫Ⱪꜝכ♩╩ ∆╢

≤ ─ ⅜ ∫√⁸ ⅜

⇔√⁸≤™℮ ⅜ ╕⇔√ 1)⁹∕─ ⌂ⱷ

◌♬☼ⱶ│╕∞ ╠⅛⌐⌂∫≡™╕∑╪⅜⁸ⱬ

◙ⱨ▫Ⱪꜝכ♩⌐│ ⌐ ╦╢ ₁⌂

─ ⅝╩ ╛∆ ⅜№╢≤ ⅎ╠╣≡™

╕∆⁹ 

CPT-2 ∞↑≢⌂ↄ⁸ ─

⌐ ∆╢ ╙ ↕╣≡™╕∆⁹

⌐⁸ ₁╙◓ꜟ♃ꜟ 2 ─ ↕╪┼─

╛ 2)⁸ ꜠ⱬꜟ≢∆⅜ ₁─

┼─ ╩ ⇔╕⇔√ ⁹√

∞⇔⁸ ╠⅛⌂ ⅜╖╠╣⌂™ ↕╪╙⅔

╠╣╕∆⁹ 

 

⁸ ≢╙ⱬ◙ⱨ▫Ⱪꜝכ♩─

⅜ ╦╣≡⅔╡⁸ ─ ↕╪

⌐ ⇔ⱬ◙ⱨ▫Ⱪꜝכ♩─ ≢ ⅜

≥─╟℮⌐ ⇔≡™╢─⅛ ═≡™╢≤↓╤

≢∆⁹ 

ⱬ◙ⱨ▫Ⱪꜝכ♩─ ⅜│∫⅝╡∆

╣┌⁸ ≢ ↑⌂⅛∫√ ⅜ ≢⅝╢╟

℮⌐⌂╢⅛╙⇔╣╕∑╪⁹ ⅜ ╢ ⌐ ⌐

⅛⌂ↄ≡╙ ™⅛╙⇔╣╕∑╪⁹ ⁸ ↄ

─ ─ ↕╪√∟│⁸

╛ ╩ ⇔⌂⅜╠ ⇔≡™╢⅛

≤ ™╕∆⅜⁸ⱬ◙ⱨ▫Ⱪꜝכ♩│∕─ ⇔╖

╩ ∆╢ ≤⇔≡

↕╣≡™╕∆⁹ 

 

 

 

1. Bonnefont JP et al, N 

Engl J Med , 2009 

2. Yamaguchi S et al, Mol 

genet Metab , 2012

 

─ ⇔™ ⱬ◙ⱨ▫Ⱪꜝכ♩ 
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1977 7 ⁸ ה

№≡ ⌐╟∫≡⁸╦⅜

─ ⱴ☻☻◒ꜞכ♬fi◓⅜

≤⇔≡ ↕╣≡40 ⌐⌂╤℮≤⇔≡™╕∆⁹

2011 3 ⌐│ ⌐╟

╡⁸♃fi♦ⱶⱴ☻כꜞ◒☻ה♬fi◓ TMS ⅜

↕╣⁸2014 10 ⌐│ 67 ה

≢ TMS ⅜ ↕╣╢╟℮⌐⌂╡

╕⇔√⁹ 

╦⅜ ─ ⱴ☻☻◒ꜞכ♬fi◓│⁸

110 ╕╣╢ ⅜ ╩ ↑≡™╕

∆⁹ ⌐│ ⌐╟╢ ─

⅜№╡⁸ ⌐╙ ↕╣≡™╕∆⁹

⇔⅛⇔⌂⅜╠ ⱴ☻☻◒ꜞכ♬fi◓│

⌐│№╕╡ ╠╣≡™⌂™─⅜ ≢∆⁹↓

↓≢│⁸ⱴ☻☻◒ꜞכ♬fi◓ ⅜≥─╟℮⌐

╦╣≡™╢⅛⁸ ∟╚╪─ ⅜ ⌐

™≡ ⅜ ╢╕≢─ ─ ╣≤ ⅜

≤⌂∫√ ─ ┼─ ⌂≥

⌐≈™≡ ═√™≤ ™╕∆⁹ 

 

₃ ─ ╤ ⅜ ⌐ ™≡

⅜ ╢╕≢ 

≢│⁸ ∟╚╪⅜ ╕╣≡4 6

⌐ ⇔√ ╩⁸ ─╤ ⌐ ╖↓╕

∑≡ ⌐ ↕∑≡⅛╠ ⱴ☻☻◒ꜞכ

♬fi◓ ╩ ∫≡™╢ ☿fi♃כ⌐ ⇔

╕∆⁹↓─ ⅜ ╕╣√╤ ─↓≤╩ ╤

╕√│╤ ≤ ┘╕∆ 1 ⁹ 

☿fi♃⁸│≢כ ⁸ ─1 2

⌐╤ ╩ ↑ ╡⁸ ╩ ה ⌐

↑⇔√ ⌐ ⇔╕∆⁹ ⌐⁸╤ ─

╩ 1/8▬fi♅ 3.2mm ─ ♦

▫☻◒≤ ⇔╕∆ ⌐ ╡ ⅝╕∆ 2 ⁹

⌐╤ ⌐≈⅝ 4 5 ♦▫☻◒

╡ ⅝╕∆⁹ ♦▫☻◒╩⁸ ─ 96

ⱴ▬◒꜡ⱪ꜠כ♩ ⌐ ╣≡ ╩ ⅎ⁸

⌐ ∆╢╦∏⅛⌂ ─▪Ⱶⱡ ╛ⱱꜟ⸗

fi⌂≥╩ ⅛⇔ ⇔╕∆⁹∕⇔≡ⱴ▬◒꜡ⱪ꜠

╩♩כ ⌐☿♇♩⇔≡ ─ ╩

⇔╕∆⁹♃fi♦ⱶⱴ☻ 3 │ ⅜

∫≡™╢ ─ ≈≢∆⁹♃fi♦ⱶⱴ☻≢

│▪Ⱶⱡ ⁸▪◦ꜟ◌ꜟ♬♅fi≤ ┌╣╢

─ ╩ ∫≡™╕∆⁹1 ─ ♦▫☻◒╩

⇔≡2 ≢▪Ⱶⱡ ⁸▪◦ꜟ◌ꜟ♬♅fi

№╦∑≡ 30 ─ ╩ ╢↓≤⅜

╕∆⁹ 

⅛╠│ ♃כ♦ │ ≡⅝╕

∆⅜⁸ ╦╣╢ ─ ╛∕─ ─ ↕⌂

≥│ ≡⅝╕∑╪⁹ ─ │⁸

≢ ≡⅝√ ⅛╠↓╣╠╩ ⇔≡™╕∆⁹

∕─√╘⁸ ╛ ⌐ ⇔≡ ⌐ ╛

─ ⌐≈™≡ ─ ╩ ∆╢

⅜№╡╕∆⁹ ─ ⅜ ⇔™ ⌐│⁸

─ ─ ╩ ←↓≤╙№╡╕∆⁹ ≡

─ ╩ ⅎ⁸ ╩ ⌐

∆╢╕≢⌐│ ⇔√ ⅛╠1 ─

⅜⅛⅛╡╕∆⁹ 

 

₃ ⅜ ≤⌂∫√ ─ ┼

─  

≢ ⅜ ≤ ↕╣√

⌐│⁸╙℮ ∂ ╩ ╡ ∆⅛⁸

─ ≢ ⇔≡ ╩ ⇔⁸ ∟╚╪⅜

 

ⱴ☻☻◒ꜞכ♬fi◓ ─  

◓fi♬כꜞ◒☻   

ⱴ☻☻◒ꜞכ♬fi◓  

    

 

nt  
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╕╣√ ⌐ ∟⌐ ⇔╕∆⁹

⌐⌂∫√ ∟╚╪∆═≡⅜ ≤™℮╦

↑≢│№╡╕∑╪⅜⁸ ∏ ⌐╟╢

╩ ↑≡™√∞ↄ ⅜№╡╕∆⁹

⌐│⁸ ╦╣╢ ≤ ⧵⁸♃כ♦

⇔≡ ─ ─ ⁸ ⌐ ⌂

╩ →⁸∕─ ─ ╩

⌂ ⌐ ⇔╕∆⁹ ↄ─

⌐│ ◓fi♬כꜞ◒☻─

─ ⅜™╢╦↑≢│№╡╕∑╪⁹∕─√╘⁸

│ ─ ∞↑≢│⌂ↄ⁸ ─ ╡

∟╛ ╙ ⌐ ⅎ╠╣╢╟℮⌐

⇔≡⅔ↄ ⅜№╡╕∆⁹ 

⅜ ╢ ─ ─ ∟╚╪╩ ≢

≡╙⁸∆←⌐ ⅜ ↕╣⌂↑╣┌

⅜№╡╕∑╪⁹ ☿fi♃כ│ ∟╚╪⅜

⅛≥℮⅛ ≢⅝╢ ╩ ⇔⁸ ⅜

≢№∫√ ⌐│∆←⌐ ⅜ ↕╣╢

╟℮⌐⁸ ⌂╠┘⌐ ─ ─

╩ ∫≡™╕∆⁹ 

 

 

 

◓fi♬כꜞ◒☻₃ ─↓↓╤─  

☿fi♃כ≢ ╩⇔≡™╢ │⁸ ∟

╚╪╛∕─↔ ⌐ ⅔ ™∆╢ │╒≤

╪≥№╡╕∑╪⅜⁸ ─

ⱨ◊כꜝⱶ╛ ≢ ↕╪╛ ─

⌐⅔ ⌐⅛⅛╢ │№╡╕∆⁹ ─ ⌐№╢

╤ ─ ↓℮ ⌐│ ∟╚╪⅜™≡⁸↓─

⌐│∕─ ─ ⅜⅛⅛∫≡™╢↓≤╩ ╣

≡│⌂╡╕∑╪⁹ ─ ⁸ ─ ⅜№╢

≤ ⅎ╠╣╢ ∟╚╪⅜™╣┌⁸ ≤ ⅜

∟⌐ ╦╣╢╟℮⁸ ─ ╩∆╢≤≤

╙⌐⁸ ─ ≢│₈ ∟╚╪ ╣ ₉₈⅔ ™

∞⅛╠ ↑≡ ⇔™ ₉≤ ↄ ∫≡™╕∆⁹ 

 

₃⅔╦╡⌐ 

ⱴ☻☻◒ꜞכ♬fi◓ │⁸ ∕─╙─╛

─ ∞↑⅜ ≢│№╡╕∑╪⁹

 ⁸  

⅜⅔∫⇔╚╢╟℮⌐⁸ ↕╪⅜ ∑⌐

≢⅝╢╟℮⌐⁸ ╩ ╢ↄ∆╢√╘─ ≢

∆⁹ ⌐ ╦╢ ≤⇔≡⁸↓╣╩ ⌐ ∂≡

⌐ ╡ ╖√™≤ ⅎ≡™╕∆⁹

1 ─╤  2 ─ ╡ ⅝  

3 ♃fi♦ⱶⱴ☻ 
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Ⱶꜟ◒ │ 1980 12 ⌐ ╕╡╕

⇔√⅜⁸∕╣ ╟╡ Ⱶꜟ◒─ ≤

⅜ ≤─ ─ ≢ ╦╣≡™

╕⇔√⁹ Ⱶꜟ◒ ─ ╩ ⌐∕╣╠

Ⱶꜟ◒│ ↕╣⁸ ⁸ ─ ↑─

⇔⌂≥╙ ╦╣≡⅝╕⇔√⁹ Ⱶꜟ◒

│ 34 ⇔⁸ ⅜ ─ ─

™⅛╠ ⌐ ≤ ╕╡╕⇔√⁹

╩ ╡ ↄ ╙ ⅝ↄ ⇔≡⅝≡⅔╡⁸

─ ╡ ╩╘←∫≡ ≤⌂╢ ⅜

↕╣ ╘≡™╕∆⁹ⱷכ◌כ ⅛╠∕╣╠

─ ╩ ╡ →≡╖√™≤ ™╕∆⁹ 

₃ ∆╢ ─  

Ⱶꜟ◒─ │ ⌐╟∫

≡ ⅝ↄ ⌂╡⁸ ⁸ ─Ⱶꜟ◒─

⌐│ ⌐ ∂≡ ⅝⌂ ⅜№╡╕∆⁹

─ ∆╢Ⱶꜟ◒─ ⌐ ⁸ ─

⅜ ⌐ ≈Ⱶꜟ◒⅜№╡╕∆⁹ ⌐ ⇔

╘√ ─ ⅜↓─1 ─ ≤⌂∫≡

™╕∆⁹ ─ ⌐ ℮ ─

╙↕╢↓≤⌂⅜╠⁸ ╩ ∂╢ ⅜ ⇔

⌂™╟℮⌐ ≡╢ ─ ┼─ ⅜

↕╣╕∆⁹Ⱶꜟ◒ⱷכ◌כ│ ⁸ ⌐

╦╡⌂ↄ ∆╢ ⌐№╡╕∆⁹

╩ ⅎ╢╟℮⌂ ⅜ ⇔√ ⁸≥∟

╠╩ ↕∑≡ ∆╢⅛≤™∫√ │≢⅝

╕∑╪⁹ ─ ⁸ ─ │ ⅎ⌐

ↄ™↓≤⅛╠⁸↓─ ─ ╩ ╢↓≤╙

⌂ ╩ ∂╢℮ⅎ≢ ⅛≤ ╦╣╕∆⁹ 

₃ ─  

Ⱶꜟ◒≢│ ─ ╩ ∆╢√╘⌐

⌂ ≤⌂∫≡⅔╡⁸ ⌂ ╩

⇔≡™╕∆⁹ ≢╙ ─▪Ⱶⱡ ╛

╩ ∆╢Ⱶꜟ◒≢│⁸ ╛ ▪

Ⱶⱡ ⌂≥╩ ⇔≡™╕∆⁹↓╣╠ │

≢№╢⅜ ⌐⁸ ┼─

─ ∟ ╖⅜№╡╕∑╪⁹ Ⱶꜟ◒⌐─╖

╩ ⇔≡™╢ ⌐│∕╣╠ ─

╩ ∂╢ ⅜№╡╕∆⁹ Ⱶꜟ◒

⅜ ─ ⌐ ⌐ ╦╣≡™╢ ⌐│

─ ⌐│ ╠⌂™⅛╙⇔╣╕∑╪⅜⁸

↕╣√ ⌐│⌂™≤ ↕╣╕∆⁹

≢│ ≤ ⌂╡⁸ ⅛╠ ╠⌂™ ╡

╩ ∆╢ ≢№∫≡╙⁸ ≢⌂

™ ╩ ∆╢↓≤⅜≢⅝╕∑╪⁹↓╣⅜

∆╢↓≤│⁸ ─Ⱶꜟ◒│ ⅜

⌐ ⇔≡™⌂™≤≤╙⌐⁸ Ⱶꜟ◒╩

∑↨╢╩ ⌂™ ⅜ ⇔≡╙⁸ ≢

⅜ ╘╠╣≡™⌂™ ╩ ╗√╘⌐

⅜ ⇔™≤™℮↓≤≢∆⁹ ⁸

│∂╘⁸ ─ ─↔ ≢ⱦ

○♅fi⅜ ⌐ ≢⅝╢╟℮⌐⌂╡

╕⇔√⁹☿꜠fi─ ╡ ╖⅜ ≢⁸↓─ 8

⌐ⱤⱩꜞ♇◒◖ⱷfi♩⅜ ↕╣╕⇔√⁹ 

₃20 ┼─ ─  

⅜34 ⇔≡™╢≤™℮↓≤│⁸34

╕≢─ ↕╪⅜™╠∫⇔╚╢↓≤⌐⌂╡

╕∆⁹ ─ ↕╪│ ─

⅜ ≢⁸ Ⱶꜟ◒╩ ≤⇔╕∆⁹⇔⅛

⇔ │ 20 ╩ ─ ≤⇔≡™╕

∆⁹ ─ ╩ √⇔≡⅝√ Ⱶꜟ◒

≢№∫≡╙⁸ ⅜ ╩ ⌐ ⅎ≡⇔╕℮

─≢│ ─ ╙№╡╕∑╪⁹⇔√⅜∫≡⁸

┼│ⱷכ◌כ─ ≢ ↕╣╢↓≤≤

⌂╡╕∆⁹Ⱶꜟ◒─ │ ⁸ ↕

╪─ ≤≤╙⌐ ⇔ ↑╢≤ ↕╣╕∆⁹ 

 

 

Ⱶꜟ◒─ ─  

   

     

 

 ↔ 12point  
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─ │ ≢ 744 ⁸↓─℮∟

⅜ 227 ≢⁸ ╩ ≤

⇔√⸗ⱡ≠ↄ╡─ ╪⌂ ≢ ─ ╙

ↄ⁸ │+0.21 ≢ 3 ⁸0 14

─ 14.1 ≤ 4 ⁸ ╙

⁸ ⁸ ⌐ ⅞↓╣╙ 4 ≤⌂∫

≡™╕∆( 25 ⁸ ₈ ₉

)⁹ ─ │⁸ ≢№╢

≤⁸∕╣ ─ ╩ ∆╢

≤─2 ≡≢ ╦╣≡™╕∆⁹ 

 

₃ ה ─ ⱴ☻☻◒ꜞכ♬fi

◓ 

≢│ ≤ ─ ≡≢ ⅜

╦╣≡⅔╡╕∆⅜⁸ ⱴ☻☻◒ꜞכ♬fi

◓⌐≈™≡│⁸ ⅜ ⇔≡ ╟ↄ

∕─ ⅜ ╦╣≡⅔╡╕∆⁹1970 ─ⱴ☻

◓fi♬כꜞ◒☻ │⁸ ⌐ ↑

≡Ɽ▬꜡♇♩ ─ ≢ ↕╣⁸ ⁸

≢∕╣∙╣ ─ ≢ ↕╣≡™╕⇔

√⅜⁸ │ ≤╙ ≠ↄ╡

≢ ╩ ∫≡⅔╡╕∆⁹ │

─ ⅜↓╣⌐ √∫≡⅔╡╕∆

⅜⁸ ⌐≈™≡│

⅜ ⌐ ⌐ √∫≡⅔╡╕∆⁹ 

♃fi♦ⱶⱴ☻☻◒ꜞכ♬fi◓⌐≈™≡│

25 2 ⅛╠ ╩ ⇔ 4 ⅛╠

≤⌂╡╕⇔√⁹ ⌐ 25 ⁸26 ─

╩ ⇔╕∆⁹ ⱴ☻☻◒ꜞכ♬fi

◓ │ 25 64994 ⁸26 64307

≢⁸℮∟2 ╩ ╗ │

25 35 ⁸26 28 ≢⇔√⁹↓─

10 ─ ⅜ ↕╣ ╩

→≡™╕∆⁹ ⌐ ⇔≡│ ≤

⅜ ⇔⁸ ≢╙ ⅜ ╣╢↓

≤─ ™╟℮⁸ ─ ╛ ≤─

╛ ⌂≥╙ ╘⁸ ⌐ ╩ ╡

∫≡ ↕╪─ ⌐ √╠∑≡™√∞™≡

⅔╡╕∆⁹

ₒ  ₓ 

   

 64994 64307 

 35 28 

 17 15 

 4 3 

▪Ⱶⱡ  14 10 

 (%) 0.054 0.044 

╙ ╗  

 

ֺ᷂Ӣ Ѓ  

─ ⱴ☻☻◒ꜞכ♬fi◓Ⱡ♇♩꞉כ◒ 
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│ 280 ℮∟ 120 ⅜

─₈ ₉ ⌂ ─ ≢⁸

⌐ 25,000 ⅜ ⇔╕∆⁹ ⱴ☻☻◒

fi◓≢│⁸♬כꜞ ─ ≢№╢

⅜ ≤⌂∫≡⁸ ⌂ⱨ◊꜡כ

╩ ⇔≡⅝╕⇔√⁹ ≢ ⇔≡⅝√

─└≤≈│₈ ╛⅛⌂ ╩

☻כ♩◒ꜝ●⁸≢≥↓₉╢∆ 3 ─

ה ⱱ⸗◦☻♥▬fi  HPLCה

⌐╟╢ ☻♥꜡▬♪ -21ה ─

⌂≥─ ⅜ ∫≡™╕⇔√⁹ ≢╙

☻כ♩◒ꜝ● ⌐≈™≡│⁸∆═≡

╩ ∆ ─ ⅛╠⁸₈ ◦ꜗfi♩

⌐╟╢ ☻כ♩◒ꜝ● ₉─ ≤

⌐ ⇔≡™╕∆⁹ 

 1997 ⌐ ⅜ ≢ ⇔√

♃fi♦ⱶⱴ☻כꜞ◒☻ה♬fi◓ TMS

⌐ ↄ ⇔√ ≢│⁸1999 ⅛╠

⅜◓fi♬כꜞ◒☻─≢ ╕∫≡™╕⇔

√⁹ │2001 ⌐ ≤⇔≡TMS ⌐

╦╢╟℮⌐⌂╡⁸∕↓⅛╠ ⅛ ⅛ ≢

⇔√─⅜⁸ ≢2 ⁸TMS ≤⇔≡│

─ MCAD  ≢⇔√⁹↓─ ╩

╘⌐⁸ꜞfiⱤ ⌐╟╢ ╩

HPLC ≢ ∆╢ ≢⁸ ה

8 ⌐≈™≡⁸ 1₩2 ─

╩ ⁹∕─ ⁸TMS≢ ≢⅝∏⌐

⇔√CPT-2 ╩ ⇔√↓≤⅛╠⁸

CPT-2 ╙ ⇔╕⇔√⁹TMS ─

⁸ 3

MCAD,  VLCAD,  CPT-2 ─

≢│⁸TMS ⅜ ⇔⁸ √⌂

│ ⇔≡™╕∆⁹ 

 ≢│ ⁸12 ┬╡⌐MCAD

⅜ ≈⅛╡╕⇔√⁹ ─ ⇔™ ≤

⇔╕⇔√⅜⁸2001 ─ ╙ ≢№

╡⁸ ≢Ⱨ▪ה◌►fi☿ꜞfi◓─ ╩≈ↄ

╡╕⇔√⁹↓╣╕≢ └≤≈ ↑√↓≤╙⌂

ↄ⁸ │ ≢ ∫≡™╢⁸ ╛⅛⌂

14 ─ ─ ─ │⁸ ⅜ ╩ ↄ⇔≡

╙ ≢⅝⌂™ ─ ╩⁸└≤ ≢ ⇔

≡ↄ╣√╟℮≢∆⁹ ≤ ╩ ╪ ⌐

ⅎ√◘ⱳכ♩─ ╩ ⌐ →≡™ↄ↓≤

⅜⁸TMS ⅛╠17 ╩ ⅎ√ ⌐≤

∫≡⁸ ─ ⌂ ≢№╢≤ ⅎ≡™╕

∆⁹

ֺ᷂Ӣ Ѓ  

ⱴ☻☻◒ꜞכ♬fi◓ ≢─ ╡ ╖ 
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─ Ⱶꜟ◒─ ─ ≢⁸

≢ ╙ ↄ─ ╩ ⇔≡ↄ∞↕∫≡™╢

≤™℮ₐ   ₑ

┼⁸glut1 ≤↔ ⌐⁸ ┼

∫≡ ╡╕⇔√⁹ 

 

─ ₁⌐⅔ ™⇔√™ ≤™℮ ⅜

™ Ν⅔ ─ ╩ ═╢ ⅜

≢⇔√⁹ 

≢⌂™ Ⱶꜟ◒─ ꜝ▬fi│⁸

⅛╠ ╕≢ 13 ╙─ ⅜№╡⁸

─ ⅜≤≡╙ ™↓≤⌐ ⅝╕⇔√⁹

─Ⱶ☻⅜ ↕╣⌂™ ≢∆⅛╠⁸ⱥꜙכⱴ

fi◄ꜝכ╩♀꜡⌐∆╢√╘─ ₁⌂◦☻♥ⱶ⅜

↕╣≡™╕⇔√⁹↓℮⇔≡ ⅜∫√

│⁸ISO 17025 ╩ ⇔≡™╢ ☿

fi♃כ─ ⇔™♥☻♩╩◒ꜞ▪⇔≡⁸ √∟─

⌐ ↑╠╣≡™╢↓≤⅜╦⅛╡╕⇔√⁹ 

√∟⌐ ≢ ↕╣≡™╢↓╣╠─

Ⱶꜟ◒⁸ │ ⅜ ⇔≡ↄ∞↕∫≡™

╢─≢⇔╞℮ │ ⅛╠─ ≤─↓≤

≢∆⅜⁸⌂╪≤ ╡─ ⅜Ⱶꜟ◒ⱷכ◌כ

⌐╟╢ ⁸∕─ │ 3 ⌐⌂

∫≡™╢─∞∕℮≢∆⁹↓╣│╙│╛ ─

CSR ─ ╩ ⌐ ⅎ≡™╢─≢│⌂

™≢⇔╞℮⅛⁹ 

↓℮⇔√ ⇔™ ─⌂⅛≢ √∟─√╘⌐

Ⱶꜟ◒─ ╩ ⇔≡ ╘⌂™≤ ∫≡

ↄ∞↕∫≡™╢ ─ ₁┼ ─ ∟╩

╘≡⁸ Ⱶꜟ◒╩ ⇔≡™╢ 30 ─

≥╙√∟─ ╩ⱳכ꜠♩כ♩⌐⇔≡ ↕∑

≡™√∞⅝╕⇔√⁹ 

⁸ ╙ ╪≢ↄ∞↕╡⁸ ╩

↔ ↄ∞↕∫√ ╙ ─ ╩Ν⁹ 

─ ⁸ Ⱶꜟ◒─ ↕╩↔ ↄ∞

↕╢∆═≡─ ⌐ ≢∆⁹

 

│ ⁸glut1

─ ↕╪ ⅛╠⁸PA-MMA ≤

◘▬◒ꜟ ⌐↔ ─ ↕╪⁸

─ ⁸ ⁸glut1

─ ↕╪⁸

Ὣ ὤ  

√∟╩ ∫≡ↄ╣≡™╢ Ⱶꜟ◒ ─ ┼ 

PA- MMA─  └∞╕╡√╪╔╔ 

─↓≥╙╩ ╢  
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2008 3 2

 

 

 

3

2

 

3

3

 

 

 4

7

 

Ὣ ὤ  

─ ≤♃fi♦ⱶⱴ☻☻◒ꜞכ♬fi◓ 
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5 1 7

5

₡ 2015 5 21 ⌐ ─ ⅜ ↕╣╕⇔√₢ 
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PKU ─ ⅜╕∞ ∞∫√25 ╙ ─

↓≤≢∆⅜⁸ ⱴ☻☻◒ꜞכ♬fi◓⌐╕≈

╦╢↓≤≢⁸ ⌐│∟╞∫├╡╒╤ ↄ⁸∕╣

╝ⅎ⌐ ╣⅜√™ ⅜№╡╕∆⁹ 

─ ─ ≢⁸ ─ PKU

╩⅔ ∟─⅔ ↕╪⅜ ─╟℮⌐ ⇔≡ↄ╣

╕⇔√⁹₈ ≢╙⁸∑╘≡ ↄⱴ☻☻◒ꜞ

⅜◓fi♬כ ─∟⁸℮⅛≥ההה╠√™≡∫╕

⅜ ╕╣╢─⅜№≤ ⁸≥ההה╠√∫⅛

≈™ ∫≡⇔╕℮₉≤⁹ 

╕√⁸∕╣≤│ ─ ≢⇔√⅜⁸№╢⅔

↕╪⅛╠₈ ─⅔ ↕╪√∟╩ ≡™╢≤ ↄ

⌂╢─≢⁸╙℮ ⇔√ↄ⌂™₉≤ ⅛↕╣√

↓≤╙№╡╕⇔√⁹≥∟╠─ ╙⁸∕╣╕≢

™ ╠⌂⅛∫√ ∞↑⌐⁸ ⌐│ ∆═⅝

⅜ ≡⅝╕∑╪≢⇔√⁹ 

↓─╟℮⌂ ╙№∫≡⁸ ─ ⁸

─ ↕⁸∕℮≢⅝╢№╡⅜√↕

│⁸ ה ⅜ ╩ ∫≡ ∂≡™╢≤↓╤

≢∆⁹≢∆⅛╠⁸2008 ⌐ ה PT

─₈ ₉─ ⅜

∂╠╣√≤⅝⁸ ↕╣╢ ─ ≤

≤╙⌐⁸ ≤⇔≡╙ ∟⌐ ה ∆

╢↓≤⅜≢⅝√─∞≤ ™╕∆⁹ 

 

♃fi♦ⱶⱴ☻ ─

⌐≈™≡ ─

╩╕≤╘╢⌐ ⇔⁸ ─

⅛╠ⱴ☻☻◒ꜞ

◓fi♬כ ─ ─№

╡ ⌐≈™≡ ה ↕

╣√ ⌐ ⇔⁸ ≤

─ ™⅜№╡╕⇔√⁹ 

 

 

╕√⁸ ⌐∕─ ─ ⌐ ∫≡

⅜ ↕╣⁸ ⌐│ ⱴ☻☻◒ꜞכ♬

fi◓╩ ∆╢∆═≡─ ≢♃fi♦ⱶⱴ

⅜◓fi♬כꜞ◒☻ה☻ כꜙ♬─≥⁸√╣↕

☻╩ ⇔ↄ ⅝╕⇔√⁹ 

 

─◓ꜝⱨ│⁸ 2014 6 ─

─ ─ ╩ ⇔√╙─≢∆

─ ⌂≥╩ ⅎ╢≤ │

260 ⌐⌂╡╕∆ ⁹ 

↔ ─╟℮⌐⁸ ─ ⅜ ⁸

⇔≡™⅝╕∆⁹∕℮⌂╢™ↄ≈⅛─ │

≢⅝╕∆⅜⁸≤╙⅛ↄ↓℮⇔√ ⌐№╡╕

∆⁹∟⌂╖⌐⁸ ⁸ ⱴ☻☻◒ꜞכ♬fi

◓⅜ ↕╣√ 1977 ⌐ ⇔√ │

17 ≢⁸ │ 54 ≢∆⁹ 

5 ⌐ ⇔√₈ ₉─ ≢⁸PKU

╛ MSUD ⅜ ⌐ ↕╣√↓≤≢⁸

ⱴ☻☻◒ꜞכ♬fi◓ Ҝ

Ҝ ≤⁸

≤╙⅛ↄ ─ ⌐ ⅜∫√╟℮⌐ ⅎ╕∆⁹

╟℮╛ↄ ⅜∫√↓─ ⅜⁸╟╡ ↄ⁸╟╡

ↄ⌂╢↓≤╩ ∫≡™╕∆⁹

Ὣ ὤ  

№╢Γ╒╤ ™ Δ ⱴ☻☻◒ꜞכ♬fi◓⌐ ∑≡ 

─  
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********************************************************************************  

╖⅝∫√ ⅜ ╩ ∂╢↓─ ≢∆⅜⁸ ™⅛⅜⅔ ↔⇔≢⇔╞℮⅛⁹ 

4 ⁸TMS√⇔╕⇔♩כ♃☻╡╟ ◖fi◘ꜟ♥כ◦ꜛfi☿fi♃⁸╙כ⅔⅛→ ≢⁸1

╩ ⅎ╢↓≤⅜≢⅝╕⇔√⁹ 

 

≢│⁸↔ ⅛╠─⅔ ∑╙⁸ ⌐╦√╡⁸ ↔─☻כ◔⌂₁ ⅜ ∑

╠╣╢ ⌐⌂╡╕⇔√⁹ ⌐╟∫≡│⁸☿fi♃כ≢─ √⌂ ╛⁸ ⌂╢ ─

╩ ∂⁸╟╡ ≢ ⌂ ⅜ ╢╟℮⁸ ₁⁸ ↕∑≡ ™≡⅔╡╕∆⁹ 

 ≥╙─ ╘≤⇔╕⇔≡│⁸↔ ─ ╩ ⌐ ⅎ⁸∕─ ╩ ⌐ ⇔

√ ≢⁸◖fi◘ꜟ ה ┼ ⅞⁸ ⌐ⱨ▫כ♪Ᵽ♇◒∆╢↓≤∞≤ ∫≡⅔╡

╕∆⁹╕√⁸ ⌐⁸ ╩ ∆╢ ╙№╡╕∆─≢⁸ ⌐ ╩╙∟⌂⅜╠⁸

∆╢ ╙ ⅜↑≡⅔╡╕∆⁹ 

 ↓╣⅛╠╙⁸1 ≢╙ ↄ─ ₁⌐⁸TMS ◖fi◘ꜟ♥כ◦ꜛfi☿fi♃כ─ ╩ ∫≡

⅝⁸ ⇔≢╙ ─⅔ ⌐ ≡╣┌≤ ∫≡⅔╡╕∆─≢⁸ ⅝ ⅝⅔ ⅎ╩ ╡╕

∆╟℮⁸⅔ ™ ⇔ →╕∆⁹ 

  

 ─♃fi♦ⱶⱴ☻ │⁸ ─ ↄ ⁸ 3 ╩ ⇔≡⅔╡╕∆⁹ 

≥℮∙⅔ ⇔╖⌐⁹ 

─ ⅎ ╖⅜⁸ ⇔ↄ⌂∫≡⅝╕⇔√─≢⁸ↄ╣←╣╙⅔ ↔ ↕™╕∑⁹ 

********************************************************************************  
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