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ʂʘʢ ʨʘʙʦʪʘʝʪ ʧʝʨʠʪʦʥʝʘʣʴʥʳʡ ʜʠʘʣʠʟ
Å ʆʯʠʱʝʥʠʝ ʢʨʦʚʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʜʠʘʣʠʟʥʳʡ ʨʘʩʪʚʦʨ ʩ 
ʦʩʤʦʪʠʯʝʩʢʠʤ ʘʛʝʥʪʦʤʯʝʨʝʟ 

ʧʝʨʠʪʦʥʝʘʣʴʥʳʡ ʢʘʪʝʪʝʨ ʧʦʧʘʜʘʝʪ ʚ 

ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ ʠ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ 

ʧʝʨʠʪʦʥʝʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ 

Å ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʢʨʦʚʠ ʪʦʢʩʠʥʳ ʠ 

ʠʟʣʠʰʝʢ ʞʠʜʢʦʩʪʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ 

ʨʘʩʪʚʦʨ ʯʝʨʝʟ ʧʝʨʠʪʦʥʝʘʣʴʥʫʶ

ʤʝʤʙʨʘʥʫ, ʢʘʢ ʯʝʨʝʟ ʬʠʣʴʪʨ

Å ɼʠʘʣʠʟʥʳʝ ʨʘʩʪʚʦʨʳ ʧʦʤʦʛʘʶʪ 

ʦʨʛʘʥʠʟʤʫ ʫʜʘʣʷʪʴ ʠʟʙʳʪʦʢ ʞʠʜʢʦʩʪʠ, 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʥʦʨʤʘʣʠʟʫʶʪ ʢʠʩʣʦʪʥʦ-

ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ ʢʨʦʚʠ



ʅʘ

ʧʝʨʠʪʦʥʝʘʣʴʥʫʶ

ʤʝʤʙʨʘʥʫ

ʚʦʟʜʝʡʩʪʚʫʝʪ

3000 ʣʠʪʨʦʚ

PD ʨʘʩʪʚʦʨʘ

ʚ ʛʦʜʥʘ ʇɸʇɼ

ʅʘ ɸʇɼ 

10000 ʣʠʪʨʦʚ



ʉʪʘʥʜʘʨʪʥʳʡ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʘ ʜʣʷ ʇɼ

ʅʘʪʨʠʡ 130 - 134 ʤʤʦʣʴ/ʣ

ʂʘʣʴʮʠʡ1.25 - 1.75 ʤʤʦʣʴ/ʣ

ʄʘʛʥʠʡ 0.25 - 0.50 ʤʤʦʣʴ/ʣ

ʍʣʦʨ ~ 100 ʤʤʦʣʴ/

ʵʣʝʢʪʨʦʣʠʪʳ ʠ ʤʠʥʝʨʘʣʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ

ʙʫʬʝʨ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ

ʛʣʶʢʦʟʘ13.6 ï38.6 ʛ/ʣ

ʃʘʢʪʘʪ 35-40 ʤʤʦʣʴ/ʣ

ʆʩʤʦʣʷʨʥʦʩʪʴ~ 350 - 500 ʤʆʩʤ/ʣ

pH ~ 5.4

ʦʩʤʦʪʠʯʝʩʢʠʡ ʘʛʝʥʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʋʌ



ʂʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʇɼ

ʉʪʘʥʜʘʨʪʥʳʝʨʘʩʪʚʦʨʳʪʨʝʭʨʘʟʣʠʯʥʳʭ

ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʠʭ ʮʚʝʪʦʚʘʷ ʢʦʜʠʨʦʚʢʘ

1.36%
˾͍͊ͫͭͦͪ ͙͚ͤͦ͘͟ 
ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙

2.27% ˾͍͊ͫͭͦͪ
͔͔͚ͫͪ͒ͤ
ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙

3.86%
˴ͦͤͼ͔͙͍ͤͭͪͪͦ͊ͤͤ·͚
͍ͪ͊ͫͭͦͪ



ʆʩʤʦʪʠʯʝʩʢʠʝ ʘʛʝʥʪʳ...

... ʉʧʦʩʦʙʩʪʚʫʶʱʠʝʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ

ʄʦʣʝʢʫʣʳ ʚʦʜʳ (H2O) ïʜʚʠʞʫʪʩʷ ʧʦ ʦʩʤʦʪʠʯʝʩʢʦʤʫ 

ʛʨʘʜʠʝʥʪʫ= ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ

ʄʝʞʜʫ ʢʨʦʚʴʶ ʠ ʜʠʘʣʠʟʘʪʦʤ

H2O

H2O H2O

H2O

H2O

H2O

H2O

H2O

H2O

ʂʨʦʚ ɼɹʠʘʣʠʟʘʪ



Oʩʤʦʪʠʯʝʩʢʠʝ ʘʛʝʥʪʳ-

ʢʣʘʩʩʠʬʠʢʘʮʠʷ

ʅʠʟʢʦ ʤʦʣʝʢʫʣʷʨʥʳʝʩʦʝʜʠʥʝʥʠʷ

Åɻʣʶʢʦʟʘ

Åʌʨʫʢʪʦʟʘ

Åɻʣʠʮʝʨʠʥ

Åʂʩʠʣʠʪ

Åʉʦʨʙʠʪ

ÅAʤʠʥʦʢʠʩʣʦʪʳ

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ

ÅAʣʴʙʫʤʠʥ

Åʇʝʧʪʠʜʳ

Åɾʝʣʘʪʠʥ

Åʉʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ

Åʇʦʣʠʤʝʨʳ ʢʣʶʢʦʟʳ
ʀʢʦʜʝʢʩʪʨʠʥ, ʂʨʘʭʤʘʣ, ɼʝʢʩʪʨʘʥʳ



ʉʣʘʡʜ ʢʦʤʧʘʥʠʠ çBaxterè



 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʛʣʶʢʦʟʳ ʅʝʜʦʩʪʘʪʢʠ ʛʣʶʢʦʟʳ 
¶ ʀʩʧʦʣʴʟʫʝʪʩʷ ʨʘʥʴʰʝ ʜʨʫʛʠʭ, ʠʟʚʝʩʪʥʘ 
ʣʫʯʰʝ ʚʩʝʭ 

¶ ʍʦʨʦʰʠʡ ʦʩʤʦʪʠʯʝʩʢʠʡ ʘʛʝʥʪ 

¶ ʍʦʨʦʰʦ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ 

¶ ʀʤʝʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʣʝʛʢʦ 
ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

¶ ʇʠʪʘʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ, ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ 

¶ ɹʝʣʢʠ ʫʩʚʘʠʚʘʶʪʩʷ ʣʫʯʰʝ, ʝʩʣʠ ʧʦʩʪʫʧʘʶʪ 
ʚʤʝʩʪʝ ʩ ʛʣʶʢʦʟʦʡ 

¶ ʅʝʜʦʨʦʛʘʷ 

¶ ʄʦʞʝʪ ʙʳʩʪʨʦ ʚʩʘʩʳʚʘʪʴʩʷ ʠʟ ʙʨʶʥhʦʡ 
ʧʦʣʦʩʪʠ, ʧʨʠʚʦʜʷ ʢ ʧʦʪʝʨʝ ʛʨʘʜʠʝʥʪʘ 
ʋʌ 

¶ ʄʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʘʧʧʝʪʠʪʘ 

¶ ɼʥʝʚʥʦʝ ʚʩʘʩʳʚʘʥʠʝ ʦʪ 100 ʜʦ 300 ʛ 
ʛʣʶʢʦʟʳ ʥʝʩʝʪ ʨʠʩʢ: 

- ʛʠʧʝʨʛʣʠʢʝʤʠʠ 
- ʦʞʠʨʝʥʠʷ 
- ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʠ 
- ʛʠʧʝʨʣʠʧʠʜʝʤʠʠ 

 

ʅʝʩʣʝʜʫʝʪʠʩʧʦʣʴʟʦʚʘʪʴʙʦʣʝʝʦʜʥʦʛʦʤʝʰʢʘ3,86%-ʛʦʨʘʩʪʚʦʨʘ

ʚ ʩʫʪʢʠ(ʝʩʣʠʠʥʦʝʥʝʧʨʝʜʫʩʤʦʪʨʝʥʦʚʨʘʯʝʙʥʳʤʠ

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʩʪʚʦʨʦʚ 

ʛʣʶʢʦʟʳ



ʇʦʢʘʟʘʥʠʷ:

ɹʦʣʴʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ

ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʪʝʨʠ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʙʝʣʢʦʚ ʚ ʜʠʘʣʠʟʘʪʝ

( ʥʫʪʨʠʮʠʦʥʥʘʷʧʦʜʜʝʨʞʢʘ ʟʘ ʩʯʝʪ ʘʙʩʦʨʙʮʠʠ ʘʤʠʥʦʢʠʩʣʦʪ ʠʟ ɼʈ)

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʦʩʤʦʪʠʯʝʩʢʠʡ ʘʛʝʥʪ

ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ

Oʩʤʦʪʠʯʝʩʢʠʝ ʘʛʝʥʪʳïʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 
ʚʝʱʝʩʪʚʘ

ɸʤʠʥʦʢʠʩʣʦʪʳ Nutrineal (Baxter)

ʋʌ ʠ ʢʣʠʨʝʥʩ ʤʦʣʝʢʫʣ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʛʣʶʢʦʟʝ ʧʦ ʚʝʣʠʯʠʥʝ.

ʫʩʫʛʫʙʣʝʥʠʝ ʘʮʠʜʦʟʘ

ʫʚʝʣʠʯʝʥʠʝ ʤʦʯʝʚʠʥʳ ʢʨʦʚʠ

ʫʤʝʥʴʰʝʥʠʝ ʘʧʧʝʪʠʪʘ



Vɻʣʶʢʦʧʠʨʘʥʦʟʥʳʡ ʧʦʣʠʤʝʨ (ʮʝʧʠ ʤʦʣʝʢʫʣ ʛʣʶʢʦʟʳ)

Vʇʦʣʫʯʘʶʪ ʛʠʜʨʦʣʠʟʦʤ ʢʨʘʭʤʘʣʘ ʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝʤ 
ʧʨʠ ʧʦʤʦʱʠ ʤʝʤʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ

Vʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʣʠʛʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʧʦ ʜʣʠʥʝ ʮʝʧʠ

üʉʪʝʧʝʥʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ (DP) 1­ 500

üʄʦʣʝʢʫʣʳ ʛʣʶʢʦʟʳ ʩʚʷʟʘʥa(1-4) ʠ a(1-6) 
ʛʣʠʢʦʟʠʜʥʳʤʠ ʩʚʷʟʷʤʠ

üɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʘʷ ʬʨʘʢʮʠʷ:  ʩʨʝʜʥʠʡ ʄɺ =
14-18kD

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ

ʀʢʦʜʝʢʩʪʨʠʥExtraneal (Baxter)
-ʯʪʦ ʵʪʦ?



Áʇʨʦʚʝʨʝʥʥʳʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, 

ʧʨʝʜʩʢʘʟʫʝʤʳʝ, ʵʢʦʥʦʤʠʯʥʳʝ ʨʘʩʪʚʦʨʳ 

ʜʣʷ ʇɼ

Áʇʦʟʚʦʣʷʶʪ ʧʦʜʙʠʨʘʪʴ ʩʭʝʤʫ ʪʝʨʘʧʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ

Áʉʘʤʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʤʠʨʝ 

ʨʘʩʪʚʦʨ ʜʣʷ ʇɼ

Áʉʦʚʤʝʩʪʠʤʳ ʩ ʙʝʟʛʣʶʢʦʟʥʳʤʠ 

ʨʘʩʪʚʦʨʘʤʠ ʢʦʤʧʘʥʠʠ çɹʘʢʩʪʝʨè



ʉʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ

Áʅʝ ʩʦʜʝʨʞʠʪ ʛʣʶʢʦʟʳ

ÁpH ʙʣʠʞʝ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ -6.7

Áʇʦ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʠ ʢʣʠʨʝʥʩʫ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʩʦʧʦʩʪʘʚʠʤ ʩ 1,36% ʨʘʩʪʚʦʨʦʤ ʛʣʶʢʦʟʳ

Áʇʨʠ ɸʇɼ ʚ ʪʝʯʝʥʠʝ ʥʦʯʥʳʭ ʮʠʢʣʦʚ ʤʦʞʥʦ ʩʦʚʤʝʱʘʪʴ ʩ 

ʨʘʩʪʚʦʨʦʤ ʛʣʶʢʦʟʳ

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ

Áʉʥʠʞʘʝʪ ʛʣʶʢʦʟʥʫʶ ʥʘʛʨʫʟʢʫ

Áʆʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ, ʯʝʤ ʛʣʶʢʦʟʥʳʝ 

ʨʘʩʪʚʦʨʳ ʜʣʷ ʇɼ



Áʇʦʚʳʰʘʝʪ ʦʙʲʝʤ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ

Áʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʶ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʜʠʬʬʫʟʠʠ 

(ʚʳʩʦʢʠʝ ʪʨʘʥʩʧʦʨʪʝʨʳ)

Áʉʥʠʞʘʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʫʛʣʝʚʦʜʥʦʡ ʥʘʛʨʫʟʢʠ, ʦʩʦʙʝʥʥʦ ʫ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ

ʀʢʦʜʝʢʩʪʨʠʥʤʝʜʣʝʥʥʦʚʩʘʩʳʚʘʝʪʩʷʠʟ

ʙʨʶʰʥʦʡʧʦʣʦʩʪʠʠʜʦʣʛʦʧʦʜʜʝʨʞʠʚʘʝʪ

ʩʢʦʨʦʩʪʴʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠʥʘʧʨʘʢʪʠʯʝʩʢʠ

ʧʦʩʪʦʷʥʥʦʤʫʨʦʚʥʝ

ʕʢʩʪʨʘʥʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʦʡʩʪʚʘ ʙʨʶʰʠʥʳ



ʅʘʟʥʘʯʝʥʠʝ ʨʘʩʪʚʦʨʘ ʕʢʩʪʨʘʥʠʣ

Åʆʜʠʥ ʨʘʟ  ʚ ʩʫʪʢʠ.

Åʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ: 

ʧʨʠ ʇɸʇɼ ðʚ ʪʝʯʝʥʠʝ ʥʦʯʠ

ʧʨʠ ɸʇɼ ðʚ ʪʝʯʝʥʠʝ ʜʥʷ

ʌʦʨʤʘ ʚʳʧʫʩʢʘ ʧʘʢʝʪʳ ʦʙʲʝʤʦʤ 2,0 ʠ2,5ʣ ʜʣʷ ʇɸʇɼ ʠ ɸʇɼ

Åɼʦʧʫʩʪʠʤʦ  ʜʦʙʘʚʣʷʪʴ ʚ ʧʘʢʝʪ ʩ ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘʨʘʪʳ ʜʣʷ 

ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʚʚʝʜʝʥʠʷ





ʈʘʩʪʚʦʨʳ ʜʣʷ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʜʠʘʣʠʟʘ 

ʩʠʩʪʝʤʘ stay.safe
Vɹʝʟʦʧʘʩʥʘʷ ʠ ʫʜʦʙʥʘʷʩʠʩʪʝʤʘ stay.safeʩʦʢʨʘʱʘʝʪ ʚʦʟʤʦʞʥʳʡ ʨʠʩʢ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ  ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʤʝʥʘ ʥʘ 50 %

Vʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʠʨʝ ʙʦʣʝʝ 20-ʪʠ ʣʝʪ

Vʀʟʛʦʪʦʚʣʝʥʘ ʠʟ ʙʝʟʦʧʘʩʥʦʛʦ ʥʝʪʦʢʩʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ Biofine

Vʅʝ ʩʦʜʝʨʞʠʪ ʇɺʍ



ʈʘʩʪʚʦʨʳ ʜʣʷ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʜʠʘʣʠʟʘ 

ʩʠʩʪʝʤʘ stay. safe

Åʉʠʩʪʝʤʘ stayÅsafe ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ

ʧʨʦʭʦʜʷʪ ʝʞʝʜʥʝʚʥʦʝ ʣʝʯʝʥʠʝ ʧʝʨʠʪʦʥʝʘʣʴʥʳʤ ʜʠʘʣʠʟʦʤ 

Vʀʩʢʣʶʯʝʥʳ ʦʰʠʙʢʠ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʤʝʥʦʚ

Vʀʟʛʦʪʦʚʣʝʥʘ ʠʟ ʤʘʪʝʨʠʘʣʘ BiofineÈ, ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʇɺʍ

Vʅʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʞʠʤʦʚ ʠ ʢʦʥʫʩʦʚ

Vɹʝʟʦʧʘʩʥʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ

Åʋʥʠʢʘʣʴʥʘʷ PIN-ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʶʯʝʥʠʷ

Vʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʠʩʢʦʚʘʥʥʳʭ ʰʘʛʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ

ʦʙʤʝʥʘ ʥʘ 50%

Vʄʘʛʠʩʪʨʘʣʴ ʧʘʮʠʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʪʩʷ ʧʝʨʝʜ ʦʪʢʣʶʯʝʥʠʝʤ

Åʋʥʠʢʘʣʴʥʘʷ DISC-ʪʝʭʥʦʣʦʛʠʷ 

Vʧʦʰʘʛʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʘʮʠʝʥʪʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʮʝʜʫʨʳ ʦʙʤʝʥʘ

Vʏʝʪʢʦʝ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ ʦʙʤʝʥʘ ʙʣʘʛʦʜʘʨʷ ïDISC-ʪʝʭʥʦʣʦʛʠʠ

Vʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ çʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝè

Vʄʘʢʩʠʤʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʤʝʥʘ

P



ʉʪʘʥʜʘʨʪʥʳʝ ʇɼ ʨʘʩʪʚʦʨʳ

Åɼʣʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʤʳʡ ʇɼ ʚʳʟʳʚʘʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 
çʧʝʨʠʪʦʥʝʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳè, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʥʘʨʫʰʝʥʠʷ 
ʪʨʘʥʩʧʦʨʪʘ ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ

Åʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ 
ʩʯʠʪʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʭ 
ʨʘʩʪʚʦʨʦʚ ʜʣʷ PD:
Åʅʠʟʢʠʡ ʨʅ;

Åʂʦʥʮʝʥʪʨʘʮʠʷ ʣʘʢʪʘʪʥʦʛʦ ʙʫʬʝʨʘ;

Åɼʣʠʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʙʨʶʰʠʥʳ ʩ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ 
ʨʘʩʪʚʦʨʘʤʠ ʛʣʶʢʦʟʳ (ʦʢʦʣʦ 3000ʣ ʇɼ ʨʘʩʪʚʦʨʦʚ/ʛʦʜ):

Davies SJ et al. Nephrol Dial Transplant 1996;11:498-506                          Davies SJ et al. 
Kidney Int 1998;54:2207-2217

Topley N. Adv Ren Replace Ther 1998;5:179-184 Davies SJ et al. J 
Am Soc Nephrol 2001;12:1046-1051



ʂʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʪʚʦʨʘ ʦʧʨʝʜʝʣʷʶʪ 

ʝʛʦ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ?

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʇɼ ʷʚʣʷʶʪʩʷ ...

ʅʠʟʢʠʡ pH

ɻʣʶʢʦʟʘ
ʇʨʦʜʫʢʪʳ

ʨʘʩʧʘʜʘ

ʛʣʶʢʦʟʳ

ʃʘʢʪʘʪ

?



ʊʨʘʜʠʮʠʦʥʥʳʝPD-ʨʘʩʪʚʦʨʳʩʦʩʪʦʷʪ...

... ʠʟ ʥʝʬʠʟʠʦʣʦʛʠʯʥʦʡʢʦʤʧʦʟʠʮʠʠ:

l ʂʠʩʣʳʡ pH pH 5.2 - 5.5

l ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʘʢʪʘʪʘ35 - 40 mmol/L

l ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ13.6 - 42.5 g/L

ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷʩʪʝʨʠʣʠʟʘʮʠʷʛʣʶʢʦʟʳʧʦʚʳʰʘʝʪʫʨʦʚʝʥʴ

Glucose Degradation Products (D5tΨǎ) 
˽ͪͦ͒ͯͭ͟·͔͎͒ͪ͊͒͊ͼ͙͙͎͡Όͦ͘͟·

ʇʨʦʠʟʚʦʜʥʳʝʢʦʪʦʨʳʭʤʦʛʫʪʧʦʚʳʩʠʪʴ

ʦʙʨʘʟʦʚʘʥʠʝAdvancedGlycatedEndproducts(AGE)
͔ͦͤ͟;ͤ·͔ͨͪͦ͒ͯͭ͟·͎͙͙ͦ͊͘͟͡͡



ɸʮʝʪʘʘʣʴʜʝʛʠʜ

GLUCOSE

ɻʣʠʢʩʘʣ

ʄʝʪʠʣʛʣʠʦʢʩʘʣ

ʌʦʨʤʘʣʴʜʝʛʠʜ

5-

ɻʠʜʨʦʢʩʠʬʦʨʤʘʣʴʜʝʛʠʜ

(5-HMF)

ʌʨʫʢʪʦʟʘ

3-ɼʝʦʢʩʠʜ 

ʛʣʶʢʦʟʳ

(3-DG)

ʇʨʦʜʫʢʪʳ ʜʝʛʨʘʜʘʮʠʠ ʛʣʶʢʦʟʳ 

(Glucose Degradation Products ,  GDP)

GDP ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʩʪʝʨʠʣʠʟʘʮʠʠ 

(heat-sterilization and storage)



ʇʨʦʜʫʢʪʳ ɼʝʛʨʘʜʘʮʠʠ ɻʣʶʢʦʟʳ  (ʇɼɻ)

ʇʨʷʤʳʝ ʫʛʥʝʪʘʶʱʠʝ 

ʵʬʬʝʢʪʳ ʥʘ ʢʣʝʪʢʠ ʠ 

ʪʢʘʥʠ

ʅʝʧʨʷʤʦʡ ʵʬʬʝʢʪ 

ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʛʣʠʢʠʨʦʚʘʥʠʷ (AGE)

ɸʮʝʪʘʣʴʜʝʛʠʜ 

ʌʦʨʤʘʣʴʜʝʛʠʜ

ɻʣʠʦʢʩʘʣ

ʄʝʪʠʣʛʣʠʦʢʩʘʣ

3-ʜʝʦʢʩʠʛʣʶʢʦʟʦʥ

(ʉʦʝʜʠʥʝʥʠʷ 

ʢʘʨʙʦʥʠʣʴʥʦʛʦ ʩʪʨʝʩʩʘ)

ʌʫʨʬʫʨʘʣ          

5-HMF 

ʌʨʫʢʪʦʟʘ

ʕʬʬʝʢʪʳ

ʕʬʬʝʢʪʳ ʥʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ



ʇʨʦʜʫʢʪʳ ʜʝʛʨʘʜʘʮʠʠ ʛʣʶʢʦʟʳ (GDP)

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ

ʕʬʬʝʢʪ ʥʘ ʙʨʶʰʠʥʫ

ʄʝʟʦʪʝ-

ʣʠʡ

Âʉʥʠʞʝʥʠʝ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʢʣʝʪʦʢ

ÂʇʦʚʳʰʝʥʠʝVCAM1, IL6, IL8,        

ÂʀʟʤʝʥʝʥʠʝAGER, 

Âʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʝʡVEGF

Âɿʘʤʝʜʣʝʥʠʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʟʦʪʝʣʠʷ 

ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ

Âɺʦʩʧʘʣʝʥʠʝ

Âʌʠʙʨʦʟ

Âʅʝʦʘʥʛʠʦʛʝʥʝʟ

ʃʝʡʢʦʮ-

ʠʪʳ

Âʉʪʠʤʫʣʠʨʫʶʪ ʧʨʠʚʣʝʯʝʥʠʝ 

ʣʝʡʢʦʮʠʪʦʚ

Âɺʦʩʧʘʣʝʥʠʝ

Sitter T et al Perit Dial Int 2005; 25:415ï425



ʇʨʦʜʫʢʪʳ ʜʝʛʨʘʜʘʮʠʠ ʛʣʶʢʦʟʳ (GDP)

Åɹʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʯʝʤ ʫ ʛʣʶʢʦʟʳ

Åʎʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʜʦʟʳ GDPs.

Mortier et al KI 2004



ʉʦʜʝʨʞʘʥʠʝ GDPs ʚ ʇɼ ʨʘʩʪʚʦʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ

Himmele F. et al. PDI 2012;32(4):444-453.



ˣ͙ͦ˹ͫ˩ ͍͔͙ͦͣͫͭͣ·͔
˽˨ͪ ͍͊ͫͭͦͪ·

˽͍͔͔͙͔ͦͪ͗͒ͤ͋ͪΌ΄͙ͤ·

˽͔ͦͭͪΎͯ͡Έͭͪ͊ͺ͙͡Έͭͪ͊ͼ͙͙

ˮͫͨͦ͡Έ͍͙͔͔͔ͦ͊ͤ͋ͦͦͤ͘͟͡ͼ͔͙͍ͤͭͪͪͦ͊ͤͤ·ͻ
˽˨ͪ ͍͍͊ͫͭͦͪͦ

͎͔͙͔͍͔͔͙̂ͫͯͯ͋ͤͨͦͪ͗͒ͤ͡Ύ
͋ͪΌ΄͙ͤ·

˿ͯ΅͔͍͔ͫͭͤͤ͊Ύ͔ͨͦͭͪΎ̂̅

˽͔ͪͪ͊͟΅͔͙͔ͤ˽˨

ʕʪʘʧʳ ʧʦʚʨʝʞʜʝʥʠʷ ʙʨʶʰʠʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʇɼ ʨʘʩʪʚʦʨʦʚ



Maria BartosovaandClaus Peter SchmittFront Physiol. 2018; 9: 1853.
*
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ɺʣʠʷʥʠʝ ʛʣʶʢʦʟʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʇɼ

Hon-Yen Wu et al; PLoS One; 2012, V.7, Issue 1, e3033

ɺʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭɺʳʞʠʚʘʝʤʦʩʪʴ ʤʝʪʦʜʠʢʠ



Åʏʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ 

ʙʨʶʰʠʥʳ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʠ ʇɼ 

ʤʝʪʦʜʘ?




