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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʥʝʤʠʠ

ʂʣʘʩʩʠʯʝʩʢʘʷ 

ʘʥʝʤʠʷ

ɸʥʝʤʠʷ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʠʭ/ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ

ɸʥʝʤʠʷ ʧʨʠ 

ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ

ʈʝʥʘʣʴʥʘʷ 

ʘʥʝʤʠʷ

ʅʝʜʦʩʪʘʪʦʯʥʦʝ 
ʧʦʩʪʫʧʣʝʥʠʝ 
ʞʝʣʝʟʘ ʩ ʧʠʱʝʡ

ʏʘʱʝ ʫ ʞʝʥʱʠʥ ʚ 
ʜʝʪʦʨʦʜʥʦʤ 
ʚʦʟʨʘʩʪʝ

ʅʘʨʫʰʝʥʠʝ ʜʦʩʪʘʚʢʠ 
ʞʝʣʝʟʘ ʚ 
ʢʨʦʚʝʪʚʦʨʥʳʝ 
ʦʨʛʘʥʳ ʚʩʣʝʜʩʪʚʠʝ 
ʮʠʪʦʢʠʥ-
ʩʪʠʤʫʣʠʨʫʝʤʦʡ 
ʧʨʦʜʫʢʮʠʠ ʛʝʧʩʠʜʠʥʘ

ɺʦʩʧʘʣʠʪʝʣʴʥʘʷ 
ʙʣʦʢʘʜʘ ï
ʧʦʜʘʚʣʝʥʠʝ 
ʧʦʚʳʰʝʥʥʳʤ ʉʈɹ 
ʤʦʙʠʣʠʟʘʮʠʠ 
ʞʝʣʝʟʘ

ʉʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʠ 
ʘʢʪʠʚʥʦʩʪʠ ʕʇʆ

ɻʝʤʦʜʠʣʶʮʠʷ

ʇʦʜʘʚʣʝʥʠʝ ʕʇʆ 
ʀɸʇʌ

ʇʦʜʘʚʣʝʥʠʝ 
ʧʨʦʜʫʢʮʠʠ ʕʇʆ 
ʧʦʯʢʘʤʠ

ʉʥʠʞʝʥʠʝ 
ʚʳʞʠʚʘʝʤʦʩʪʠ 
ʵʨʠʪʨʦʮʠʪʦʚ, 
ʛʝʤʦʣʠʟ

ʂʨʦʚʦʧʦʪʝʨʷ, 
ʜʝʬʠʮʠʪ ʞʝʣʝʟʘ

ʍʨʦʥʠʯʝʩʢʦʝ 
ʚʦʩʧʘʣʝʥʠʝ

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʛʝʧʩʠʜʠʥʘ, 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 
ʜʝʬʠʮʠʪ ʞʝʣʝʟʘ

Handelman GJ et al. Heart Fail Rev 2008;13:393-404



ʇʘʪʦʬʠʟʠʦʣʦʛʠʷ ʧʦʯʝʯʥʦʡ ʘʥʝʤʠʠ

ʅʘʨʫʰʝʥʠʝ 

ʧʨʦʜʫʢʮʠʠ ʕʇʆ

ʉʥʠʞʝʥʠʝ 

ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʵʨʠʪʨʦʮʠʪʦʚ

ʇʦʯʝʯʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ

ʂʨʦʚʦʧʦʪʝʨʷ

ʍʨʦʥʠʯʝʩʢʦʝ 

ʚʦʩʧʘʣʝʥʠʝ

90% ʕʇʆ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʧʦʯʢʘʭ, 

ʧʦʨʘʞʝʥʠʝ ʧʦʯʢʠ ʥʘʧʨʷʤʫʶ ʥʘʨʫʰʘʝʪ 

ʧʨʦʜʫʢʮʠʶ

ɺʳʞʠʚʘʝʤʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ ʜʦʩʪʠʛʘʝʪ 60-80 

ʜʥʝʡ

ʉʥʠʞʝʥʠʝ ʚʳʚʝʜʝʥʠʷ ʛʝʧʩʠʜʠʥʘ ʚʝʜʝʪ ʢ ʝʛʦ 

ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʣʘʟʤʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʞʝʣʝʟʘ ʠʟ ʤʘʢʨʦʬʘʛʦʚ ʚ ʈʕʉ

ʂʨʦʚʦʧʦʪʝʨʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʪʝʨʝ ʜʦ 200 ʤʛ 

ʞʝʣʝʟʘ ʚ ʤʝʩʷʮ

ʊʠʧʠʯʥʦ ʜʣʷ ʍʇʅ

ʇʨʷʤʦʝ ʧʦʜʘʚʣʝʥʠʝ ʵʨʠʪʨʦʧʦʵʟʘ

ʇʦʚʳʰʘʝʪ ʩʠʥʪʝʟ ʛʝʧʩʠʜʠʥʘ

Handelman GJ et al.Heart Fail Rev 2008;13:393-404



William Kaelin, Jr., Sir Peter Ratcliffe, and Gregg Semenza.



ʇʨʦʜʫʢʮʠʷ ʕʇʆ ʫ ʚʟʨʦʩʣʳʭ ʨʝʛʫʣʠʨʫʝʪʩʷ HIF2a

Volker H. Haase. Hypoxic regulation of erythropoiesis and iron metabolism. 

American Journal of Physiology-Renal Physiology 2010 Vol. 299, No. 1



ʌʦʨʤʳ ʜʝʬʠʮʠʪʘ ʞʝʣʝʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʥʘ ʜʠʘʣʠʟʝ

ɸʙʩʦʣʶʪʥʳʡ ʜʝʬʠʮʠʪ1.

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡʜʝʬʠʮʠʪ2.

ʅʘʨʫʰʝʥʠʝ ʨʝʫʪʠʣʠʟʘʮʠʠ ʞʝʣʝʟʘ -ʚʦʩʧʘʣʝʥʠʝ / 

ʛʝʧʩʠʜʠʥ
3.



Kidney Disease: Improving Global Outcomes

˾s˿˽˾˩˨˩˶˩˹ˮ˩ˬ˩˶˩˭ˢˤ˻ ˾˥ˢ˹ˮ˭˸˩

˹͙͔͔͊͋ͦ͡ ͔ͦͨ͊ͫͤ ͙͋͘·ͭͦ͟ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͙͍͎͊ͭͤͦͦ͟ ͔͔͗͊͘͡ ͙ 
͔͔ͣͤ͘ͻ͙ͣ͊͡Έ͎͔͔ͤͦͦ͗͊͘͡Σ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͙͋͘·ͭͦ͟ ͔͔͗͊͘͡ ͍ 
͔ͭ͊͟͟͡ͻ ˾̏˿ ͔ͤ ͭ͊͟ ͔ͦͨ͊ͫͤΣ ͭ͊͟ ͊͟͟ ͙͔ͦͤͭͪͦͪͯͭͫ͟͡Ύ 
͎͔͙͙ͨͫ͒ͤͦͣ

˾͔͊ͣͪ͘ ͪͯ͗͊͟ 
͙͔ͨͪͣͪͤͦ ͔ͦͭͪ͊͗͊ͭ 
ͨͪͦͨͦͪͼ͙͙ ͙ͪ͊͘͡;ͤ·ͻ 
͔͒ͨͦ

Source:  Hoffmann Hematology Basic Principles and Practice, 2012
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