
Ϋ 

│כ♃꜠☻כꜙ♬─↓fiₑ┼⁸╟℮↓∕⁹כ♂הₐ♪꜡♇ⱪכ♃꜠☻כꜙ♬     ↕╪╩

─ ⁸←⌂≈⌐☻כꜙ♬ √∟─ ⌂╢ ⌂☻♥♇ⱪ≢

∆⁹  

     ⱴ♇♩⁸꜡⁸ꜝכ◄▬Ⱶ⁸כ∕⇔≡ ─4 ⅜ ─Ⱶכ♥▫fi◓╩ ⅝⁸ⱨ▼○הⱤ

≡∫╟⌐⅝╘╠└─ꜝכ꜡) ☼כⱤכꜟ▲♩הꜝ ) ≤™℮ ╩ ⇔≡⅛╠⁸╕∞14

◌ ⇔⅛ ∫≡™⌂™≤│ ∂⅜√™ ⅜⇔╕∆⁹ √∟│ ↄ─↓≤╩ ⇔╕⇔√⅜⁸

╕∞╕∞╛╢═⅝ │√ↄ↕╪№╡╕∆⁹ √∟─►▼Ⱪ◘▬♩│2010 5 ⌐ ⇔⁸

↓─ ⌐ ⇔≡╟╡ ⇔ ↕╣√ ╛ ╩ ∆╢↓≤⌐ ╩╙∫≡ↄ

╣╢ ╛№╠╝╢ ─ ╩ ╢≤™℮ ╩ ⇔╕⇔√⁹  

     ─ ⌂╢ ⌐ ╗√ↄ↕╪─ ⌐⅔↑╢ ≤ ─ ⅜≥╣ↄ╠™⅛│╦⅛╡╕∑╪⁹

↕╪─ⱪꜝ▬Ᵽ◦כ╩ ⇔⁸ ╩ ←≤™℮ ╖│⁸ ⌐ ∆╢╙── ╩ ⌂℮╙─≢№╡⁸ כꜜ≥

꜡♇Ɽ≢│ ─☻כⱬ♃כ♦╢╟⌐ ⅜ ⌐╟∫≡│┌╕╣≡™╕⇔√⁹2009 כ☺כꜗ☺כꜙ♬⌐ Ɽכ◦♇

Ɽ♬כ≢ ↕╣√ ≢│⁸ ⇔√∆═≡─ ⅜ ⌐≥↓╢ↄ≈╩☻כⱬ♃כ♦ ☻כⱬ♃כ♦─↓⁹√⇔╕⇔

⌐╟∫≡ √∟│ ╩ ⇔╛∆ↄ⌂╡⁸ ⌐╙∫≤ ⌐ ╡ ╗↓≤⅜≢⅝╢╟℮⌐⌂╢↓≤≢⇔╞℮⁹  

     ⌐ ⇔√№≤⁸ⱨ▼○הⱤꜝכꜟ▲♩הⱤ⁸│☼כ ⌐ ⌂ ⌐╟∫≡ ∆╢ ≤⇔≡⁸∆═≡

─ ─ ─√╘⌐⁸ ─ ╩☻כⱬ♃כ♦─↓⌐≥╙─ ⁸ ∆╢↓≤╩ ⅜☼כⱤכꜟ▲♩⁹√⇔╕⇔ ≤

☻כⱬ♃כ♦─↓≡∫⌂ ∆╢↓≤≢⁸ │ ↕╣⁸∆═≡─ ─√╘─⁸╟╡ ↄ╟╡ ≢╟╡ ─ ╕∫√

⅜ ╠╣╢↓≤≢⇔╞℮⁹ √∟─ ─ │⁸↕╕↨╕⌂ ─ ╩◌Ᵽכ♃כ♦╢∆כⱬכ☻

─ⱷfiⱣ2011╩כ ─ ╦╡╕≢⌐1,000 ⁸2012 ─ ╦╡╕≢⌐2,000 ∆╢↓≤≢∆⁹↓╣│ⱨ▼○הⱤꜝכꜟ▲♩ה

Ɽכ☼─ ⌐ ⌂ ⌂ ≤⌂∫≡™╕∆⁹  

    ₈ │ ╩⇔√╠™™≢⇔╞℮ ₉≤™℮ ╩⇔┌⇔┌ ↑╕∆⁹ √∟│⁸╖⌂↕╪⌐ ꜠ⱬꜟ⁸ ꜠ⱬꜟ⁸╕√│⁸

꜠ⱬꜟ≢⅛⅛╦∫≡™√∞⅝√™≤ ™╕∆⁹∕─√╘⌐│⁸ ⌐≥╪≥╪ ⅜∫≡™ↄⱠ♇♩꞉כ◒╩≈ↄ╢ ⅜

№╡╕∆⁹Ⱳꜝfi♥▫▪─ ₁⅜⁸ √∟─ ─ ☿fi♃כ╩ ⇔≡ⱨ▼○הⱤꜝכꜟ▲♩הⱤכ☼─ ≤ ∆╢

─☼כⱤכꜟ▲♩⁹∆╕╡№⅜ ╛ⱳ☻♃כ╩ ∆╢ ↑╙ ≢∆⁹№⌂√─ ╛ ─ ↕╪√∟⌐ √∟─

╩ ∫≡╙╠™⁸∆═≡─ ─ ─√╘⌐ ─ ≢ ⌂ⱨ▼○ ╩≈ↄ╢↓≤⅜⁸ √∟─ ─ ─ ≢

∆⁹∕⇔≡ ⌐⁸ ╘╠╣╢ ─ √∟─ └−╙√⌂№⁸⌐☻כⱬ♃כ♦ ⇔≡ↄ∞↕™⁹  

     √∟∞↑≢│⁸↓╣│ ≢⅝╕∑╪⁹ ≢№╢4 ─ │⁸ ⌐ ≡√ ─ ⌐ ⇔≡⅔╡⁸ ⌐ ╗√

╘─ ─ ╩ ╘≡ ╩ ↑≡™╕∆⅜⁸ⱪ꜡☺▼◒♩│ ⇔⁸ ─√╘⌐ ⇔™ⱷfiⱣכ─ ↑⅜ ≤⌂╢

⌐⅝≡™╕∆⁹2011 ⌐⁸ √∟│ ⌐ ⱷfiⱣכ╩ ⅎ√™≤ ⅎ≡™╕∆⁹∕℮⇔√ ₁⅜ ╦╢↓≤⌐╟∫≡⁸ √

∟─ │↕╠⌐ ⇔⁸ ↕╣√╙─⌐⌂╢≢⇔╞℮⁹╙∫≤ ⅛⇔√™≤⅔ ⅎ⌐⌂∫≡™╢ ⁸№╢™│ ⌐╙∫≤

⌐ ≠ↄ⅔ ™╩⇔≡ↄ∞↕╢ ╩↔ ∂─ │⁸⌂╢═ↄ ↄ √∟⌐↔ ↄ∞↕™⁹  

     ↔ №╡⅜≤℮↔↨™╕∆⁹ √∟∆═≡─√╘─╟╡ ™ ⌐   

     ▪꜠fiה►▫ꜟ♁fi  

 :   

  

 млм     

 

        

 

        

 

 

 

ò  ó   1 2011 1   

tΦм 
tΦн 
tΦо-п 
tΦр-т 
tΦт 
tΦу 
tΦф 
tΦмл 



ά 

     ⱨ▼○הⱤꜝה♩▲

⁸│☼כⱤכꜟ ─

─ ─ ⌐ ╩

₈ ≤∆ ♪꜡♇ⱪ ₉

√╘⌐♪꜡♇ⱪכ♂ה

fiכ♃꜠☻כꜙ♬ה╩╕

≤╘╕⇔√⁹ ↕╪≤

∕─ ⌐⁸ ╩ ≈↑╢─⌐ ≈ ⁸▬ⱬfi

♩⁸ ╘⌂≥⌐≈™≡─ ╩☻כꜙ♬ ↑╢↓≤⌐

╟∫≡⁸↓─ ⌐≈™≡─ ╩ ╘≡™√∞ↄ↓≤

⅜⁸ √∟─ ≢∆⁹╕√⁸↓─ ⌂ ⅜╙√╠∆

≤ ™⁸∕⇔≡∕╣⌐ ∟ ≤℮≤⇔≡™╢ ₁─ ™

Ⱡ♇♩꞉כ◒╩≈ↄ╢↓≤⅜≢⅝√╠⁸≤ √∟│ ∫≡

™╕∆⁹↓─ ⌐⅛⅛∫≡™╢≤ ↕╣√ ⌐ ╩

∂≡╒⇔ↄ⌂™─≢∆⁹♩▲ꜟכⱤכ

☼─ⱷfiⱣכ│╖⌂↕╪≤ ⌐ ™╕

∆⁹ ─≤↓╤⁸ⱨ▼○הⱤꜝה♩▲

₈│כ♩♇⸗─☼כⱤכꜟ ─√╘

⌐⁸ ⌐╟∫≡₉⌂─≢∆⁹  

    ⱨ▼○הⱤꜝכꜟ▲♩הⱤכ☼≤│

≢⇔╞℮ ▼ⱨ≥כ♃꜠☻כꜙ♬─↓

℮┤⌂╪≤╩☼כⱤכꜟ▲♩הꜝⱤה○

⌐ ⇔√╠™™∞╤℮⅛≤ ⅎ⌂⅜╠

─◖fiⱧꜙכꜞ◒☻הכ♃כfi╩⌂⅜╘≡™╢℮∟

⌐⁸ │ ─ ─ Ɽꜝ♩▲ꜟכⱤכ

☼ ⅜≥╪⌂╙─≢№╢⅛╙ ╠⌂™⇔⁸↓─ ╩

/ ─ ↕╪╛∕─ ⁸ ☻♃♇ⱨ≤

↕∑≡ ∆╢╛╡ ╙╦⅛∫≡™⌂™↓≤⅜│∫⅝

╡⇔≡⅝╕⇔√⁹∕↓≢⁸₈ ₉≤™℮ ╩

≢ꜟ◓כ◓ ⇔≡╖√─≢∆⁹  

    ⌐ⱥ♇♩⇔√™ↄ≈⅛─►▼ⱩⱭ⁸⌐⅛⌂─☺כ

⇔√1950 ─ ⅜ ⇔≡™╢◘▬♩⅜№╡

╕⇔√⁹∆═≡ ≢⁸₈ ⁸ ≢╙∫≤╙♃

ⱨ⌂ ₉≤ ⅛╣≡™╕⇔√⁹⌂╢╒≥⁸ ⌐∆═≡

⅜ ⌐╕≤╘╠╣≡™╕∆⁹ │↓─ⱨ꜠כ☼⅜ ⌐

╡╕⇔√⁹↕╠⌐ ╖ ╗≤⁸ ⅜№─√™┼╪⌂

╩ ∆╢√╘⌐≥╪⌂ ∆╢─⅛≤™℮ ─≤

↓╤⌐ ⅝ √╡╕⇔√⁹√≤ⅎ┌↓╪⌂┤℮≢∆⁹  

¶ │ ─   ⱪ≢№╢⁹כꜟ◓

¶ ┌╣√ ─ √∟─ ⌐│ ⅜№╢⁹ 

│ ⇔≡╙⁸↑∫⇔≡₈ ₉⌐│⌂╠⌂

™⁹ ≤™℮ │ ↄ╙─≢№╢⁹  

¶ ╩ ≡⇔≥ⱶכ♅─ ↕∑╢↓≤│

∞⅜⁸ⱷfiⱣכ─ ⅜ │ⱶכ♅≤╒™ ↄ⌂╢⁹ 

¶ ─ ⌂ │⁸ ⅛╠ ┘ ╡≡⁸ ⌐

ↄ↓≤≢№╢⁹  

    ⌐≈™≡─ │⁸

─ ╩ ⌐℮╕ↄ ∆ ≢∆⁹↓─╟℮⌂ ╩

∆╣┌⁸ⱨ▼○הⱤꜝכꜟ▲♩הⱤכ☼≤™℮ │⁸√

∞─↔╤ ╦∑≢│⌂ↄ⁸↓─ ╩╙≈ ↕╪─

∕─╙─╩ ⇔≡™╢≤™ⅎ╕∆⁹  

⅛≈ⱪ⌐™ↄכꜟ◓─≈2─↓│     ⌂ ™⅜№╢

↓≤⌐ ≠⅝╕⇔√⁹ │ ─ ⅝ ╩ ╠ ┘

╕∆⅜⁸ⱨ▼○הⱤꜝכꜟ▲♩הⱤכ☼─ꜝ▬ⱨ☻♃▬ꜟ

│ ╠─ ≤│ ⌂ↄ ⅎ╠╣√╙─≢∆⁹╕√⁸

│ ─ ™╩∆╢√╘⌐ ◌ ◓fi♬כ꜠♩─╙

╩ ⌡╕∆⅜⁸ⱨ▼○הⱤꜝה♩▲

╢№≢☼כⱤכꜟ √∟⌐│⁸∕─╟

╩◓fi♬כ꜠♩⌂℮ ↑╢−™√ↄ│

ⅎ╠╣╕∑╪⁹ ⌐⁸ ⅜

≢ ╩ ↑√╡⁸ ╩ ∫

√╡⁸ ↕╣√╡∆╢↓≤│ ⇔≡

№╡╕∑╪⁹⇔⅛⇔⁸↓─ ─

↕╪│⁸ ⅜ ≢№╢√╘⁸ ╩

∂╢↓≤⅜ ™─≢∆⁹ √∟╖╪

⌂⅜ ₁ ⅝ ┘╢√╘⌐≥╪⌂↓≤

╩⇔⌂↑╣┌⌂╠⌂™⅛╩ ⇔≡™╢ ╩ ≈↑╢↓

≤│ ⇔™─≢∆⁹≤⌐⅛ↄ⁸ ╕≢│∕℮≢⇔√   

    ⱨ▼○הⱤꜝכꜟ▲♩הⱤכ☼─ ≤⁸♪꜡♇ⱪה

─fiכ♂ ⁸∕⇔≡№⌂√ ≈╕╡↓╣╩ ╪≢™╢

⅜⅛⅛╦╢↓≤⌐╟∫≡⁸ √∟│ ╩ ≈↑

≡⁸₈ ₉≤™ⅎ╢ ⌐⁸ ≠ↄ─≢∆⁹ 

   √∟─ ┼╟℮↓∕       

      

 Γ♪꜡♇ⱪכ♂הfiΔ⌐≈™≡   Ⱬ◙הכⱬכ◖fi  

₈ ⁸

≢╙∫≤╙♃

ⱨ⌂ ₉ 

≥╣ↄ╠™╕╣⌂ ⌂─   

⅜╪ ⌐╟╣┌⁸ млл

⌐н⅛╠у ⅜ ⌐⅛⅛╢⁹ ⌐

│№╡╕∑╪⁹ 

ⱨ▼○הⱤꜝⱨ▼○הⱤꜝⱨ▼○הⱤꜝ    

 



έ 

     ♫fiⱤ─☿ꜞⱨ≤⇔≡│№╕╡ ⅜ ™≡™╢≤│ ⅎ╕∑╪⅜⁸ⱨ▼○הⱤꜝה♩▲

⅜☼כⱤכꜟ ╕╢◦fiⱳ☺►ⱶ╛ ╘─Ɽכ▫♥כ⌂≥─ ↄ─▬ⱬfi♩≢∞╣⅛⌐

╩⅛↑╢≤⅝⌐│⁸↓╣≢╕∫√ↄ │№╡╕∑╪⁹ ─ ≤⌂╢ ╩

∫≡™╢ ↕╪╟╡╙⁸ ≤ ↕╣√ ↕╪─╒℮⅜ ™↓≤│ ⅛

≢∆⅜⁸ ╩ ≈ √∟│⁸ ─ ╩╟ↄ ∫≡™≡⁸ ∂╟℮⌂

⌐ ℮≤╒∫≤∆╢╙─⌂─≢∆⁹  

     ⁸ / ⌐ ⇔≡™╢≤↕╣≡™╢ ≤⇔≡│⁸

RET⁸NF- 1⁸SDHA⁸SDHB⁸SDHC⁸SDHD⁸SDHAF5⁸FP/TMEM127⁸∕⇔≡VHL⅜№╡╕∆⁹↓╣╠─ │≥╣╙⁸

╕√│ ⌐ ≠↑╠╣≡™╕∆⁹ │ ╟╡╙⁸ ≤─ ⅜ ™

↓≤╩ ⌐≤╘≡⅔ↄ↓≤│ ≢∆⁹  

     ╕√│ ─ ↕╪≢╕∞ ─ ╩ ⇔≡™⌂™ │⁸ ⅛ ◌

►fi☿ꜝכ⌐ ╩ ↑╢⅛≥℮⅛╩ ∆╢─⅜ ≢⇔╞℮⁹№⌂√⅜ ─ ╩╙≈↓≤╩№⌂√─

⅜ ╠⌂™ ⁸ ╩ ╢↓≤⌐⌂╡╕∆⇔⁸ ╠│ ⌐⅛⅛╦╢ ╩ ╢ ⅜№╢─≢∆⁹ ⅜ ╩

≈↓≤╩№⌂√⅜ ∫≡™╣┌⁸№⌂√─ ╙ ⌐╙ ↓╡℮╢ ⌐≈™≡╙∫≤ ↄ ≢⅝╢╟℮⌐⌂

⌐╘√─◓fi♬כꜞ◒☻─╠⅛╣↓│√⌂№⌐╠↕⁸⇔∆╕╡ ⌂ⱪ꜡♩◖ꜟ╩ ╘≡⁸ ≥↓⌐ ⅜ ╢ ⅜

№╢⅛╩ ⌐ ╠∑╢↓≤⅜≢⅝╢≢⇔╞℮⁹  

ɉ βⱭכ☺⌐ ↄɊ 

  ΫΪΫȡ ȣȣȣȩ  

Ȱ ⌐ ⅜№╢≤™℮─∞  №─ ≤™℮ ─ │⁸ ┘

⅜ ╦∫≡╙╛│╡ ↄ ╢∞╤℮⌐Ν ȱ 

↓─ ⌐⌂−0ÈÅÏÃÈÒÏÍÏÃÙÔÏÍÁ ≤™℮ ⅜≈™√─⅛≤ ⅎ

√↓≤│№╡╕∑╪⅛ ≢│⁸ ─ ™⅜№╢◒꜡ⱴⱨ▫fi ╩

⇔≡⁸ ◒꜡ⱶ ╩ ∫≡ ╩⇔╕∆⁹ ─ ⁸ │ ™

∏╪∞ ⌐ ╦╡╕∆⁹ ⌐│⁸ ∫╔™ ─ ⅜ ⅎ╕∆⁹∕↓≢

╠│ ⌐№∫√ ╩┐╠┐╠≤╘ↄ∫≡⁸↓─ ╩ ∆╢─

⌐ ╙ ⇔√ ╩ ⇔╕∆⁹  

0ÈÅÏ ɀ ∫╔™⁸ ⁸ ⌂≥⅜ ╦↕∫√ ™─  

#ÈÒÏÍÁɂ ⁹№╢ ─ ⌂ ⁹ ╖⌐ ↑╠╣√ ─

─ ╛⅛↕⁹ ─ ─└≤≈⁹ 

0ÈÅÏÃÈÒÏÍÅɂ ◒꜡ⱶ ≢ ∫╔ↄ ↕╣╢    

#ÙÔÏÍÁɂ ╩ ∆ ⌂   

∕╣╠─∆═≡─ ╩╕≤╘≡ 0ÈÅÏÃÈÒÏÍÏÃÙÔÏÍÁ≤™℮

⅜≢⅝№⅜╡╕∆⁹≈╕╡⁸ ◒꜡ⱶ ⌐↕╠↕╣╢≤ ╖⅜⅛∫√ ⌐

⅜ ╦╢ ⌂─≢∆⁹  

 ◄ꜞfiהⱴ◒ⱦכfi 
ⱨ▼○הⱤꜝⱨ▼○הⱤꜝⱨ▼○הⱤꜝ    

כ -

d

±I[

כ

כ -

±I[

d    
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ή 

 ɉέⱭכ☺⅛╠ ↄɊ 

     ≤ ─ ⌐

│⁸ ≤ ┌╣⁸ ╩ ⅝

↓∆ⱱꜟ⸗fi╩ ⇔⌂™╙─╙№

╡╕∆⁹↑╣≥╙ ─ ≢╙

⌂ ╩ ⅝ ↓∆ ⅜№╡╕

∆⁹ ⅎ┌⁸↓℮⇔√ │ ─

╛ ╩ ∆╢↓≤⅜№╡╕∆

⇔⁸ ⌂≥⁸ ─ ─ ⌐

⅜∫√╡╙⇔╕∆⁹ ─

╩ ∫≡™╣┌⁸ ⅜≢⅝

≡™╢ ╩ ∆╢ ↑⌐⌂╡╕

∆⇔⁸ ⅜╕∫√ↄ⌂™ ≢╙

⌐ ╩ ↕⌂™╟℮ ⇔≡╙

╠℮↓≤⅜≢⅝╕∆⁹ ⌐⁸ ⌂

─◓fi♬כꜞ◒☻ ↑╩ ╡╣┌⁸↓

─ │ ™ ⅜ ≢⅝╢↓

≤⅜ ™─≢∆⁹  

     ≤ ─ ≤

⌂╢ ─ ─∆═≡⅜⁸

≢∆⁹SDHD≤SDHAF2│ ⌐

▬fiⱪꜞfi♩↕╣≡™╕∆⁹ⅎ⁸≥℮

™℮ ⅛∫≡ ⌐ ⅎ┌⁸↓─

╟℮⌂ ─1≈╩№⌂√⅜

∫≡™√╠⁸ ⌂№⌂√─

≥╙│50%─ ≢⁸№⌂√⅛╠─∕─

╩ ↑ ←≤™℮↓≤≢∆⁹№⌂

√⅜SDHD╕√│SDHAF2─≥∟╠⅛─

⌐1≈∞↑ ╩╙∫≡™≡⁸∕╣

⅜№⌂√─⅔ ↕╪⅛╠ ⅎ╠╣√⌂

╠⁸№⌂√│ ╩ ⇔⌂™≢⇔╞

℮⁹↑╣≥╙⁸№⌂√│∕─

╩ ≥╙⌐╦√∆ ⅜№╢─≢

∆⁹  

     ╕√⁸ │⁸╕∞∆═≡

─ ╩ ≈↑╢≤↓╤╕≢ ╪≢™

⌂™≤™℮↓≤╩ ∫≡⅔ↄ↓≤╙

≢∆⁹ ⁸ ≤

─ ≤⌂╢⁸™╕╕≢ ╠╣≡™

⌂⅛∫√ ⅜ ≈ ≈⅛╡╕⇔

√⁹Carney Triad│↓╣╕≢ ╠⅛⌐

↕╣≡™⌂⅛∫√ ≢⁸╙

℮└≤≈─Carney- Stratakis Dyad │⁸
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