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ɆɄȺȽɅȷɀȷɇȽȾɃɆ ūɅȷũɀɃɆ Ɇɇȼ 

ȿȺɈȾɋɀȷɇɃɈɅȽȷ (ȺɁȹɃŪȼȿȽɃ-

GBM) 
¸Ʉɧɟɞɘ (ɛɏɔŮɗɞɠ 400-1000 ¡) 

¸ȼɚŮəŰɟɞůŰŬŰɘəɧɠ űɟŬɔɛɧɠ (ɗŮɘɘəɐ ɖˊŬɟɎɜɖ əŬɘ 

ɎɚɚŬ ŬɟɜɖŰɘəɎ űɞɟŰɘůɛɏɜŬ ɛɧɟɘŬ) Raats et al, KI 2000 

¸H GBM ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɑɜŮɠ əɞɚɚŬɔɧɜɞɡ Űɨˊɞɡ 

IV ˊɞɡ ŭɘŬˊɚɏəɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ. ɇŬ əŮɜɎ 

ɔŮɛɑɕɞɡɜ ɛŮ ɞɡůɑŮɠ ɧˊɤɠ ɖ ɚŬɛɘɜɑɜɖ əŬɘ ŬɟɜɖŰɘəɎ 

űɞɟŰɘůɛɏɜŮɠ ˊɟɤŰŮɞɔɚɡəɎɜŮɠ  
 Groffen at al , NDT 1999 



ɆɄȺȽɅȷɀȷɇȽȾɃɆ ūɅȷũɀɃɆ Ɇɇȼ 

ȿȺɈȾɋɀȷɇɃɈɅȽȷ (ȺɄȽŪȼȿȽɃ) 

¸ɄɞŭɞŮɘŭŮɑɠ ˊɟɞůŮəɓɞɚɏɠ Űɤɜ ˊɞŭɞəɡŰŰɎɟɤɜ əŬɘ 

ɗɡɟɘŭɤŰɧ ŭɘɎűɟŬɔɛŬ (ɛŮ ŭɞɛɐ ůŬɜ űŮɟɛɞɡɎɟ) 
Rodewald and Karnovsky, J Cell Biol 1974 

¸ȷɡŰɧ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Ʌ-əŬŭŮɟɑɜɖ, əŬɗŮɜɑɜŮɠ, 

ˊɞŭɞəɑɜɖ əŬɘ ɜŮűɟɑɜɖ ɖ ɞˊɞɑŬ ŮɜɩɜŮŰŬɘ ɛŮ Űɘɠ 

ɎəɟŮɠ Űɤɜ ˊɞŭɞŮɘŭɩɜ ˊɟɞůŮəɓɞɚɩɜ ɛɏůɤ Űɖɠ 

CD2AP Tryggvason K, JASN 1999 əŬɘ Reiser et al JASN 2000 

¸ɋɠ ŭɞɛɘəɐ ɛɞɜɎŭŬ ɗŮɤɟŮɑŰŬɘ Űɞ ůɨɛˊɚŮɔɛŬ 

ɜŮűɟɑɜɖɠ, ˊɞŭɞəɑɜɖɠ əŬɘ CD2AP  
 Endlich K et al, Curr Opin Nephrol Hypertens 2001 



ɆɄȺȽɅȷɀȷɇȽȾɃɆ ūɅȷũɀɃɆ Ɇɇȼ 

ȿȺɈȾɋɀȷɇɃɈɅȽȷ (ȺɄȽŪȼȿȽɃ) 

¸ɇŬ ˊɞŭɞəɨŰŰŬɟŬ ɛŮ Űɖ ůŮɘɟɎ Űɞɡɠ 

ŬɔəɡɟɩɜɞɜŰŬɘ ůŰɖ ȸŬůɘəɐ ɀŮɛɓɟɎɜɖ ɛŮ 

Űɖɜ Ŭ3ɓ1 ɘɜŰŮɔəɟɑɜɖ əŬɘ ɛŮ Űɞ ůɨɛˊɚŮɔɛŬ 

ŭɡůŰɞɔɚɡəɎɜɖɠ. ūŬɑɜŮŰŬɘ ɧŰɘ Űɞ ŰŮɚŮɡŰŬɑɞ 

ŮɚɏɔɢŮɘ Űɖɜ əŬŰŬɜɞɛɐ Űɤɜ ˊɟɤŰŮɥɜɩɜ Űɖɠ 

ɗŮɛɏɚɘŬɠ ɞɡůɑŬɠ (matrix) əŬɘ əŬɗɞɟɑɕŮɘ Űɖ 

ŭɘŬˊŮɟŬŰɧŰɖŰŬ Űɖɠ ɓŬůɘəɐɠ ɛŮɛɓɟɎɜɖɠ  
Kerjashki et al, J Clin Invest 2001 

 



ɆɋȿȼɁȷɅȽȷȾȼ ȺɄȷɁȷɅɅɃūȼɆȼ 

ɄɅɋɇȺɌɁɋɁ 

¸ɄɟɤŰŮȶɜŮɠ ɢŬɛɖɚɞɨ ɀȸ (<40000 D ɐ 30 ¡) 
ŭɘɖɗɞɨɜŰŬɘ ŮɚŮɨɗŮɟŬ əŬɘ ŮˊŬɜŬɟɟɞűɩɜŰŬɘ 
əɡɟɑɤɠ ůŰŬ S1 əŬɘ S2 ŰɛɐɛŬŰŬ Űɞɡ Ůɔɔɨɠ 
ůɤɚɖɜŬɟɑɞɡ 

¸ȼ ŮˊŬɜŬɟɟɧűɖůɖ ɔɑɜŮŰŬɘ ɛŮ ŮɜŭɞəɨŰŰɤůɖ əŬɘ 
ůŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ ŭɘɎůˊŬůɖ ůŰŬ 
ɚɡůɞůɩɛŬŰŬ əŬɘ Ŭˊɞŭɧɛɖůɖ ůŮ ŬɛɘɜɞɝɏŬ 

¸ȼ ŮˊŬɜŬɟɟɧűɖůɖ ŮɑɜŬɘ ɛɖ Ůɘŭɘəɐ ŬɚɚɎ əŬɘ Ůɘŭɘəɐ 
(ˊ.ɢ. Ŭɚɓɞɡɛɑɜɖ) ȸrunskill N, AJKD 2001 

¸ɇɏɚɞɠ, əŬŰɘɞɜɘəɎ ɛɧɟɘŬ (ˊ.ɢ. ŬɜɞůɞůűŬɘɟɑɜɖ) 
ɧŰŬɜ ˊŮɟɎůɞɡɜ Űɞ ůˊŮɑɟŬɛŬ ŮɜŭɞəɡŰŰɩɜɞɜŰŬɘ 
ŮɡəɞɚɧŰŮɟŬ  

 Christensen E et al, Am J Physiol 1983 


