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ȼ ɏɟŮɡɜŬ ůɡɔɢɟɖɛŬŰɞŭɞŰɐɗɖəŮ Ŭˊɧ: 

¶ Űɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ ï ȺɡɟɤˊŬɥəɧ Ⱦɞɘɜɤɜɘəɧ ɇŬɛŮɑɞ, 

¶ Űɞ Ⱥɚɚɖɜɘəɧ ȹɖɛɧůɘɞ ï ɈˊɞɡɟɔŮɑɞ ȷɜɎˊŰɡɝɖɠ ï ũŮɜɘəɐ ũɟŬɛɛŬŰŮɑŬ ȰɟŮɡɜŬɠ əŬɘ 

ɇŮɢɜɞɚɞɔɑŬɠ, 

¶ əŬɘ Űɞ Laboratory of Hemodynamics and Cardiovascular Technology, Swiss Federal 

Institute of Technology (EPFL), ȷ.Ⱥ.Ƚ. ȺɚɓŮŰɑŬɠ, 

ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ɀɏŰɟɞɡ 8.3 Űɞɡ Ⱥ.Ʉ. ȷɜŰŬɔɤɜɘůŰɘəɧŰɖŰŬ ï ũȭ ȾɞɘɜɞŰɘəɧ ɄɚŬɑůɘɞ 

ɆŰɐɟɘɝɖɠ. 

 

Ȱɟɔɞ Ʉ.ȺɁ.Ⱥ.ȹ. 2003 ɛŮ əɤŭɘəɧ ũũȺɇ: 03Ⱥȹ/262 

 

 

 

 

 

 

çȼ ɏɔəɟɘůɖ ȹɘŭŬəŰɞɟɘəɐɠ ȹɘŬŰɟɘɓɐɠ Ŭˊɧ Űɖɜ ȽŬŰɟɘəɐ Ɇɢɞɚɐ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ 

ŭŮɜ ɡˊɞŭɖɚɩɜŮɘ ɧŰɘ ŬˊɞŭɏɢŮŰŬɘ Űɘɠ ɔɜɩɛŮɠ Űɞɡ ůɡɔɔɟŬűɏŬè  

 

ɃɟɔŬɜɘůɛɧɠ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ 

ȯɟɗɟɞ 202 ɄŬɟɎɔɟŬűɞɠ 2 Űɞɡ ɜɧɛɞɡ 5343/32 
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ɆŰɞɡɠ ŬŭŮɟűɞɨɠ ɛɞɡ, ȾɩůŰŬ əŬɘ ũɘɎɜɜɖ 

 

ɆŰɞɜ ŬɟɟŬɓɤɜɘŬůŰɘəɧ ɛɞɡ, ɉɟɐůŰɞ 
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ũȺɁȽȾȷ ɆɇɃȽɉȺȽȷ ȹȽȹȷȾɇɃɅȽȾȼɆ ȹȽȷɇɅȽȸȼɆ 

 

ȷ) ȼɛŮɟɞɛɖɜɑŬ ŬɘŰɐůŮɤɠ ɡˊɞɣɖűɑɞɡ: 8/6/2005 

 

ȸ) ȼɛŮɟɞɛɖɜɑŬ ɞɟɘůɛɞɨ 3ɛŮɚɞɨɠ ɆɡɛɓɞɡɚŮɡŰɘəɐɠ ȺˊɘŰɟɞˊɐɠ: 11/7/2005 

 

ũ) ɀɏɚɖ 3ɛŮɚɞɨɠ ɆɡɛɓɞɡɚŮɡŰɘəɐɠ ȺˊɘŰɟɞˊɐɠ:  

1) ɀɘɢŬɐɚ ɀɡəɤɜɘɎŰɖɠ, ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ (Ⱥˊɘɓɚɏˊɤɜ) 

2) Ⱥɘɟɐɜɖ Ȼɞɡɛˊɞɚɞɨɚɖ-ȸŬűŮɘɎŭɖ, ȷɜŬˊɚɖɟɩŰɟɘŬ ȾŬɗɖɔɐŰɟɘŬ  

3) ȾɤɜůŰŬɜŰɑɜɞɠ ɄɎɜŰɞɠ, ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ  

 

ȹ) ȼɛŮɟɞɛɖɜɑŬ ɞɟɘůɛɞɨ Űɞɡ ɗɏɛŬŰɞɠ: 15/7/2005 

 

Ⱥ) ɄɟɧŮŭɟɞɠ ȽŬŰɟɘəɐɠ Ɇɢɞɚɐ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ 

ɉɟɘůŰɧŭɞɡɚɞɠ ɆŰŮűŬɜɎŭɖɠ, ȾŬɗɖɔɖŰɐɠ 

 

Ɇɇ) ɀɏɚɖ 7ɛŮɚɞɡɠ ŮɝŮŰŬůŰɘəɐɠ ŮˊɘŰɟɞˊɐɠ: 

1) ɀɘɢŬɐɚ ɀɡəɤɜɘɎŰɖɠ, ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ 

2) Ⱥɘɟɐɜɖ Ȼɞɡɛˊɞɚɞɨɚɖ-ȸŬűŮɘɎŭɖ, ȷɜŬˊɚɖɟɩŰɟɘŬ ȾŬɗɖɔɐŰɟɘŬ  

3) ȾɤɜůŰŬɜŰɑɜɞɠ ɄɎɜŰɞɠ, ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ 

4) Ȼɤɐ ɄŬˊŬŭɞˊɞɨɚɞɡ-ɁŰŬµűɩŰɖ 

5) ɆɤəɟɎŰɖɠ ɇůŬɔɔɎɟɖɠ, ȾŬɗɖɔɖŰɐɠ 

6) ũŬɓɟɘɐɚ ȾɟŬŰɕɎɠ, ȾŬɗɖɔɖŰɐɠ 

7) ȽɤɎɜɜɖɠ ȾŬəɑůɖɠ, Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ 
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ȸȸȽȽɃɃũũɅɅȷȷūūȽȽȾȾɃɃ  ɆɆȼȼɀɀȺȺȽȽɋɋɀɀȷȷ  

  

ɄɅɃɆɋɄȽȾȷ ɆɇɃȽɉȺȽȷ 

ȺɄɋɁɈɀɃ:  ũȽȷũȾȽɁȼ 

ɃɁɃɀȷ:  ȷŪȼɁȷ 

ȼɀ/ɁȽȷ ũȺɁɁȼɆȺɋɆ: 01/11/1980 

ɈɄȼȾɃɃɇȼɇȷ:  EȿȿȼɁȽȾȼ 

ɃȽȾɃũȺɁȺȽȷȾȼ ȾȷɇȷɆɇȷɆȼ:  ȷũȷɀȼ, 

ɀȺȿɃɆ ɄɃȿɈɇȺȾɁȼɆ ɃȽȾɃũȺɁȺȽȷɆ 

ȹȽȺɈŪɈɁɆȼ ȾȷɇɃȽȾȽȷɆ: ŪȺɆɆȷȿɃɁȽȾȼɆ 26, ɇ.Ⱦ. 14561 

ȾȼūȽɆȽȷ, ȷŪȼɁȷ, Ⱥȿȿȷȹȷ 

ɇȼȿȺūɋɁɃ ȾȷɇɃȽȾȽȷɆ:   (0030) 2108086261 

ȾȽɁȼɇɃ ɇȼȿȺūɋɁɃ:  (0030) 6976744600  

ȼȿȺȾɇɅɃɁȽȾȼ ȹȽȺɈŪɈɁɆȼ:  atgiag@hotmail.com 

ȽȹȽɃɇȼɇȷ: - ɉȼɀȽȾɃɆ 

- ȾȷɇɃɉɃɆ ɀȺɇȷɄɇɈɉȽȷȾɃɈ ȹȽɄȿɋɀȷɇɃɆ 

ȺȽȹȽȾȺɈɆȼɆ ɆɇȼɁ ȾȿȽɁȽȾȼ ȸȽɃɉȼɀȺȽȷ ï 

ɀɃɅȽȷȾȼ ȹȽȷũɁɋɆɇȽȾȼ 

 

ɆɄɃɈȹȺɆ 

2005-ɛɏɢɟɘ ůɐɛŮɟŬ  ɈˊɞɣɐűɘŬ ŭɘŭɎəŰɤɟ ȽŬŰɟɘəɐɠ Ɇɢɞɚɐɠ Űɞɡ Ⱥɗɜɘəɞɨ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ əŬɘ Űɞɡ ȽŭɟɨɛŬŰɞɠ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ 

ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ. 

2004-2007 ɀŮŰŬˊŰɡɢɘŬəɧ ŭɑˊɚɤɛŬ ŮɘŭɑəŮɡůɖɠ ůŰɖɜ çȾɚɘɜɘəɐ ȸɘɞɢɖɛŮɑŬ ï 

ɀɞɟɘŬəɐ ȹɘŬɔɜɤůŰɘəɐè ůŰɞ ɇɛɐɛŬ ȸɘɞɚɞɔɑŬɠ Űɖɠ Ɇɢɞɚɐɠ ŪŮŰɘəɩɜ 

ȺˊɘůŰɖɛɩɜ Űɞɡ Ⱥɗɜɘəɞɨ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ, 

ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞ ɇɛɐɛŬ ɉɖɛŮɑŬɠ əŬɘ Űɞ ɇɛɐɛŬ ɁɞůɖɚŮɡŰɘəɐɠ Űɞɡ 

Ⱥɗɜɘəɞɨ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ (ɓŬɗɛɧɠ: ȿɑŬɜ 

ȾŬɚɩɠ, 7,7). ŪɏɛŬ ŮɟŮɡɜɖŰɘəɐɠ ŮɟɔŬůɑŬɠ çɀŮɚɏŰɖ Űɞɡ ɟɧɚɞɡ Űɞɡ 

ŬɡɝɖŰɘəɞɨ ˊŬɟɎɔɞɜŰŬ Űɤɜ ɜŮɨɟɤɜ (NGF) ůŰɖɜ Ŭɑůɗɖůɖ Űɞɡ ˊɧɜɞɡè 

(ɓŬɗɛɧɠ: ȯɟɘůŰŬ, 9,0). 

mailto:atgiag@biol.uoa.gr
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1999-2004  ɄŰɡɢɑɞ ɉɖɛŮɑŬɠ ůŰɞ ɇɛɐɛŬ ɉɖɛŮɑŬɠ Űɞɡ Ⱥɗɜɘəɞɨ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ (ɓŬɗɛɧɠ ȿɑŬɜ ȾŬɚɩɠ, 6,36). ɇɟɧˊɞɠ 

ŮɘůŬɔɤɔɐɠ: ɄŬɜŮɚɚɐɜɘŮɠ ŮɘůŬɔɤɔɘəɏɠ ŮɝŮŰɎůŮɘɠ (ɏŰɞɠ 1999). 

1998  ȷ́ ɞűɞɑŰɖůɖ Ŭˊɧ Űɞ 2
ɞ
 ȿɨəŮɘɞ ȾɖűɘůɘɎɠ. (ɓŬɗɛɧɠ ȯɟɘůŰŬ, 18,6) 

 

ɇȺɉɁȽȾȺɆ ũɁɋɆȺȽɆ  

o ȷˊɞɛɧɜɤůɖ DNA, RNA, ˊɟɤŰŮɥɜɩɜ əŬɘ ŬɜŰɑůŰɟɞűɖ ɛŮŰŬɔɟŬűɐ (Reverse 

Transcription) 

o PCR (Polymerase Chain Reaction Reaction ï ȷɚɡůɘŭɤŰɐ ȷɜŰɑŭɟŬůɖ ɄɞɚɡɛŮɟɎůɖɠ), 

RT-PCR, real-time PCR, multiplex PCR, nested PCR 

o ELISA  (Enzyme-Linked Immunoabsorbent Assay ï ȺɜɕɡɛɞůɨɜŭŮŰɖ 

ȷɜɞůɞˊɟɞůɟɞűɖŰɘəɐ ɇŮɢɜɘəɐ) 

o ȷɜɞůɞůŰɨˊɤůɖ Western 

o ȸɘɞɢɖɛɘəɧɠ ȷɜŬɚɡŰɐɠ   

o IHC  (Immunochemistry ï  ȷɜɞůɞµůŰɞɢɖɛŮɑŬ) 

o ȷˊɞŰɨˊɤůɖ əŬŰɎ Western (Western Blot Analysis) 

o GC-MS (Gas Chromatography with ɀass Spectrometry ï ȷɏɟɘŬ ɉɟɤɛŬŰɞɔɟŬűɑŬ ɛŮ 

ȷɜɘɢɜŮɡŰɐ ɀɎɕŬɠ) 

o HPLC-UV (High Performance Liquid Chromatography with Ultra Violet Detector ï 

Ɉɔɟɐ ɉɟɤɛŬŰɞɔɟŬűɑŬ Ɉɣɖɚɐɠ ȷˊɧŭɞůɖɠ ɛŮ ȷɜɘɢɜŮɡŰɐ ɈˊŮɟɘɩŭɖɠ ȷəŰɘɜɞɓɞɚɑŬɠ) 

o ūŬůɛŬŰɞűɤŰɧɛŮŰɟɞ ɛɞɟɘŬəɐɠ Ŭˊɞɟɟɧűɖůɖɠ Űɨˊɞɡ UNICAM  model Helios ɓ 

o TLC  (Thin Layer Chromatography ï ɉɟɤɛŬŰɞɔɟŬűɑŬ ȿŮˊŰɐɠ ɆŰɞɘɓɎŭŬɠ)   

o ɆɡɜŮůŰɘŬəɧ ɀɘəɟɞůəɧˊɘɞ ɆɎɟɤůɖɠ ɛŮ ȿɏɘɕŮɟ (Confocal Microscopy)   

o ɀɘəɟɞŰɧɛɞɠ (Microtome) 

o ȾɟɡɞůŰɎŰɖɠ (Cryostat)  

 

ȺɅũȷɆɇȼɅȽȷȾȼ ȺɀɄȺȽɅȽȷ 

ȹŮəɏɛɓɟɘɞɠ 2005 ï 

ȹŮəɏɛɓɟɘɞɠ 2008 

ȺɟɔŬůŰɖɟɘŬəɐ ŬˊŬůɢɧɚɖůɖ əŬŰɎ Űɞ ŭɘɎůŰɖɛŬ 28/12/2005 ɏɤɠ 

27/12/2008 ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ŮɟŮɡɜɖŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ ɛŮ Ⱦ.ȷ. 

70/3/9049 əŬɘ ŰɑŰɚɞ: çɆɡɛɓɞɚɐ Űɤɜ ŬɘɛɞŭɡɜŬɛɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ůŰɖɜ 

ˊɟɧəɚɖůɖ ɘůŰɞɛɞɟűɞɛŮŰɟɘəɩɜ ŬɚɚɞɘɩůŮɤɜ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ Űɤɜ 

ŬɟŰɖɟɘɞűɚŮɓɘəɩɜ ŬɜŬůŰɞɛɩůŮɤɜè. ɄɟɧɔɟŬɛɛŬ Ⱥɜɑůɢɡůɖɠ Űɞɡ 

ȺɟŮɡɜɖŰɘəɞɨ ȹɡɜŬɛɘəɞɨ (ɄȺɁȺȹ)-2003, ɉɟɖɛŬŰɞŭɧŰɖůɖ Űɞɡ 



iv 

 

ȺˊɘɢŮɘɟɖůɘŬəɞɨ ɄɟɞɔɟɎɛɛŬŰɞɠ Űɞɡ ũô ȾɞɘɜɞŰɘəɞɨ ɄɚŬɘůɑɞɡ ɆŰɐɟɘɝɖɠ). 

ȽŬɜɞɡɎɟɘɞɠ 2004 ï 

ɆŮˊŰɏɛɓɟɘɞɠ 2004 

ȰɚŮɔɢɞɠ doping Űɖɠ Ƀ.Ⱥ.Ƀ.ȷ. çȷŪȼɁȷ 2004è ůŰɞ ŮɟɔŬůŰɐɟɘɞ Ůɚɏɔɢɞɡ 

doping Űɞɡ Ƀ.ȷ.Ⱦ.ȷ. ɆɡɛɛŮŰɞɢɐ ůŰɖɜ ɞɛɎŭŬ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɑɖůŮ Űɖɜ 

ŮɟɔŬůŰɖɟɘŬəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɞɨɟɤɜ ɔɘŬ Űɖɜ ɢɟɐůɖ 

ŬɜŬɓɞɚɘəɩɜ, ɛɏůɤ ŬɜŬɚɡŰɘəɐɠ ˊɞɟŮɑŬɠ əŬɘ ɢɟɐůɖɠ GC-MS əŬɘ HPLC 

ůŰɞ ȺɟɔŬůŰɐɟɘɞ Ⱥɚɏɔɢɞɡ Doping ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ ˊɞɘɧŰɖŰŬɠ 

ȺȿɃɇ EN ISO/IEC 17025 əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ ɃɚɡɛˊɘŬəɩɜ əŬɘ 

ɄŬɟŬɞɚɡɛˊɘŬəɩɜ Ŭɔɩɜɤɜ Űɞɡ 2004. Ƀɘ ɛɏɗɞŭɞɘ ɏɔɘɜŬɜ ůɨɛűɤɜŬ ɛŮ Űɘɠ 

ɞŭɖɔɑŮɠ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ O.M.A.C (Olympic Movement 

Antidoping Code) əŬɘ ɐŰŬɜ ŭɘŬˊɘůŰŮɡɛɏɜŮɠ ůŮ ŭɘŮɗɜɏɠ ŮˊɑˊŮŭɞ. 

Ɂɞɏɛɓɟɘɞɠ 2003 ï 

ȽŬɜɞɡɎɟɘɞɠ 2004 

ɄɟŬəŰɘəɐ Ɏůəɖůɖ ůŰɞ ũŮɜɘəɧ ɉɖɛŮɑɞ Űɞɡ ȾɟɎŰɞɡɠ. ȺɝɎůəɖůɖ ůŰɞ ȸô 

ɇɛɐɛŬ Űɖɠ ȹô ɉɖɛɘəɐɠ ɈˊɖɟŮůɑŬɠ ȷɗɖɜɩɜ ůŰɞ ůɨůŰɖɛŬ ˊɞɘɧŰɖŰŬɠ Űɞɡ 

ŮɟɔŬůŰɖɟɑɞɡ Ůɚɏɔɢɞɡ ˊɟɧůɗŮŰɤɜ ůŰŬ ŰɟɧűɘɛŬ (ISO 17025) əŬɘ ůŰɘɠ 

ŬɜŰɑůŰɞɘɢŮɠ ɛŮɗɧŭɞɡɠ ŬɜɎɚɡůɖɠ (GC-MS, HPLC). 

ɀɎɟŰɘɞɠ 2003ï 

Ɂɞɏɛɓɟɘɞɠ 2003  

ɄŰɡɢɘŬəɐ ŮɟɔŬůɑŬ. ȺəˊɞɜɐɗɖəŮ ůŰɞɜ ɇɞɛɏŬ Űɖɠ ɃɟɔŬɜɘəɐɠ ɉɖɛŮɑŬɠ 

Űɞɡ ɇɛɐɛŬŰɞɠ ɉɖɛŮɑŬɠ Űɞɡ Ⱥɗɜɘəɞɨ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ, ɛŮ ɗɏɛŬ: çȷɝɘɞɚɧɔɖůɖ Űɞɡ ȷɡŰɧɛŬŰɞɡ 

ȷɘɛŬŰɞɚɞɔɘəɞɨ ȷɜŬɚɡŰɐɟŬ SE 9500 Űɖɠ Sysmex ɔɘŬ Űɖ ɛɏŰɟɖůɖ 

ȷɘɛŬŰɞəɟɑŰɖ əŬɘ ȹɘəŰɡɞŮɟɡɗɟɞəɡŰŰɎɟɤɜ əŬɘ Űɞɜ Ʉɟɞůŭɘɞɟɘůɛɧ 

ȷɘɛɞůűŬɘɟɑɜɖɠ ɛŮ Ɇəɞˊɧ Űɞɜ ȰɛɛŮůɞ Ʉɟɞůŭɘɞɟɘůɛɧ Űɖɠ ɉɞɟɐɔɖůɖɠ 

ȺɟɡɗɟɞˊɞɘɖŰɑɜɖɠ ůŰɞɡɠ ȷɗɚɖŰɏɠè (ɓŬɗɛɧɠ: ȯɟɘůŰŬ, 10). 

ɀɎɟŰɘɞɠ 2003 ï 

Ɂɞɏɛɓɟɘɞɠ 2003 

ɄɟŬəŰɘəɐ Ɏůəɖůɖ ůŰɞ ȷɘɛŬŰɞɚɞɔɘəɧ ȺɟɔŬůŰɐɟɘɞ Űɞɡ ɄŮɟɘűŮɟŮɘŬəɞɨ 

ũŮɜɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ ȷɗɖɜɩɜ çɃ ȺɡŬɔɔŮɚɘůɛɧɠè ůŰŬ ˊɚŬɑůɘŬ Űɖɠ 

Ůəˊɧɜɖůɖɠ Űɖɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ. 

 

ɀȺȿɃɆ 

ɀɏɚɞɠ Ȱɜɤůɖɠ Ⱥɚɚɐɜɤɜ ɉɖɛɘəɩɜ Ŭˊɧ Űɞ 2004. 

ɀɏɚɞɠ Ⱥɚɚɖɜɘəɐɠ ȺŰŬɘɟŮɑŬɠ ȸɘɞɢɖɛŮɑŬɠ əŬɘ ɀɞɟɘŬəɐɠ ȸɘɞɚɞɔɑŬɠ Ŭˊɧ Űɞ 2008. 

 

ɂȺɁȺɆ ũȿɋɆɆȺɆ 

ȾŬɚɐ ɔɜɩůɖ ȷɔɔɚɘəɩɜ Ůˊɘˊɏŭɞɡ First Certificate in English. 

ȾŬɚɐ ɔɜɩůɖ ũŬɚɚɘəɩɜ Ůˊɘˊɏŭɞɡ Certificat. 

ȾŬɚɐ ɔɜɩůɖ ȽŰŬɚɘəɩɜ Ůˊɘˊɏŭɞɡ Celi  3. 



v 

 

ũɁɋɆȺȽɆ ȼȿȺȾɇɅɃɁȽȾɋɁ ɈɄɃȿɃũȽɆɇɋɁ 

ȾɎŰɞɢɞɠ ˊŰɡɢɑɞɡ ECDL  ůŰɘɠ ŮɜɧŰɖŰŮɠ Word, Excel, əŬɘ Internet Explorer. 

ȸŮɓŬɑɤůɖ ůˊɞɡŭɩɜ Ŭˊɧ ŰŬ ȺəˊŬɘŭŮɡŰɘəɎ ȾɏɜŰɟŬ Ʉɚɖɟɞűɞɟɘəɐɠ çInfo Qualityè ɔɘŬ Űɖɜ 

ŬˊɧəŰɖůɖ ɔɜɩůŮɤɜ ɞɚɞəɚɖɟɤɛɏɜɞɡ ɢŮɘɟɘůɛɞɨ Űɤɜ Word XP, Excel XP, Windows XP, əŬɘ 

Internet Explorer 6.0. 

ȿŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ: 

- Microsoft Windows 2000-XP 

- Microsoft Office 2003 (Word, Excel, Power Point) 

- Internet 

ɆŰŬŰɘůŰɘəɎ ˊɟɞɔɟɎɛɛŬŰŬ:  

SPSS 10.0, Origin 8.0, Statistica Axa 7.1. 

ɄɟɞɔɟɎɛɛŬŰŬ ŮˊŮɝŮɟɔŬůɑŬ ŮɘəɧɜŬɠ əŬɘ ɔɟŬűɘəɩɜ ˊŬɟŬůŰɎůŮɤɜ: 

Image Pro Plus 6.0, Sigma Scan 4.5, Image J əŬɘ Graph Prism 5.0. 

XɖɛɘəɎ ˊɟɞɔɟɎɛɛŬŰŬ:                                                                    

ChemOffice (ChemDraw, Chem 3D), ChemWindow, PrologD, Pallas 3.3.2.4 (CompuDrug, 

Chemistry ltd.), ClogP for Windows v.4.0 (Biobyte Corp.), ACD Labs Chem Sketch, 

ADME Boxes 3.0 (PharmaAlgorithm), GBC HPLC-UV Vis-Fluorescence Winchrom. 

 

ȹȼɀɃɆȽȺɈɆȺȽɆ ɆȺ ȹȽȺŪɁȼ ȺɄȽɆɇȼɀɃɁȽȾȷ ɄȺɅȽɃȹȽȾȷ 

1. Tsourouflis G, Theocharis E, Sampani A, Giagini A, Kostakis A, Kouraklis G. 

Prognostic and predictive value of thymidylate synthase expression in colon cancer. 

Dig Dis Sci. 2008 May;53(5):1289-96. 

2. Iliopoulos DC, Kritharis E.P, Giagini A.T, Papadodima SA, Sokolis DP. Ascending 

thoracic aortic aneurysms are associated with compositional remodeling and vessel 

stiffening but not weakening in age-matched subjects. J Thorac Cardiovasc Surg. 

2009 Jan;137(1):101-9. 

3. Giaginis C, Giagini A, Theocharis S. Receptor-binding cancer antigen expressed on 

SiSo cells (RCAS1): a novel biomarker in the diagnosis and prognosis of human 

neoplasia. Histol Histopathol. 2009 Jun;24(6):761-76. 

4. Giaginis C, Giagini A, Theocharis T.
 
Peroxisome Proliferator-Activated Receptor-ɔ 

(PPAR-ɔ) ligands as potential therapeutic agents to treat arthritis. Pharmacol Res. 

2009 Sep;60(3):160-9 

http://www.ncbi.nlm.nih.gov/pubmed/19154911?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19154911?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19154911?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19337974?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19337974?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/19337974?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
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5. Kritharis EP, Giagini AT, Kakisis JD, Stergiopulos N, Karayannacos PE, Tsangaris 

S, Sokolis DP. Flow-induced adaptation of carotid artery biomechanical properties, 

structure, and zero-stress state in the arteriovenous shunt. Submitted. 

6. Kritharis EP, Kakisis JD, Giagini AT, Manos T, Stergiopulos N, Tsangaris S, 

Sokolis DP. Biomechanical, morphological, and zero-stress state characterizal of 

hugural vein remodeling in arteriovenous fistulas for hemodialysis. Submitted. 

7. Manos TA, Sokolis DP, Giagini AT , Davos CH, Kakisis JD, Kritharis EP, 

Stergiopulos N, Karayannacos PE, Tsangaris S. Local Hemodynamics and Intimal 

Hyperplasia at the Venous Side of Porcine Carotid Artery ï Jugular Vein Shunt. 

Submitted. 

 

ȷɁȷȾɃȽɁɋɆȺȽɆ ɆȺ ȹȽȺŪɁȼ ɆɈɁȺȹɅȽȷ 

1. Tsourouflis G, Theocharis S, Sampani A, Giagini A, Kouraklis G. Prognostic and 

predictive value of thymidylate synthase expression in colon cancer. 21
th
 European 

Congress of Pathology, Istanbul, Turkey, September 8-13, 2007. 

2. Sokolis DP, Kritharis EP, Giagini AT, Lampropoulos KM, Iliopoulos DC. The 

influence of aneurysm on the mechanical properties of ascending aorta. 23
rd 

World 

Congress of the International Union of Angiology, Athens, Greece, June 21-25,2008. 

3. Iliopoulos DC, Kritharis EP, Giagini AT, Lampropoulos KM, Sokolis DP. 

Mechanical properties of ascending aortIc aneurysms: classification by aortic 

diameter. 23
rd

 World Congress of the International Union of Angiology, Athens, 

Greece, June 21-25,2008. 

4. Manos TA, Sokolis DP, Giagini AT, Dimitriou CA, Davos CH, Peroulis MG, 

Karayannacos PE, Tsangaris S. Prediction of the blood flow field in the carotid-

jugular anastomosis using flow and pressure measurements and computational fluid 

mechanics. 3
rd 

International Conference From Scientific Computational Engineering, 

Athens, Greece, July 9-12,2008. 

5. Kadoglou NPE, Kostomitsopoulos N, Kapelouzou A, Katsiboulas M, Moustardas P, 

Giagini A, Dede E, Boudoulas H, Karayannacos PE, Liapis CD. The effects of 

exercise training on atherosclerotic plaque stability in apoE-deficient mice. European 

Society Cardiology 30 August-3 September,2008. 

6. Kadoglou NPE, Kostomitsopoulos N, Kapelouzou A, Katsiboulas M, Moustardas P, 

A.Giagini, Dede E, Boudoulas H, Liapis CD, Karayannacos PE. The anti-
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inflammatory effects of exercise training on atherosclerotic plaque in apoE-knockout 

mice. European Lipoprotein Club, 31
th 

Annual Meeting, September 8-11,2008. 

7. Sokolis DP, Kritharis EP, Lampropoulos KM, Giagini AT, Papadodima SA, 

Iliopoulos DC. Effect the of aneurysm on the biomechanical properties of the 

ascending thoracic aortic wall. Athens Interventional Cardiovascular Therapeutics 

IX , Athens, Greece, September 26-27,2008. 

8. Sokolis DP, Kritharis EP, Lampropoulos KM, Giagini AT, Papadodima SA, 

Iliopoulos DC. Aneurysm-induced changes in the mechanical properties and 

structure of the ascending thoracic aorta. European Society of Cardiology, 

Barcelona, Spain, August 29- September 2,2009. 

9. Peroulis M, Kakisis J, Kapelouzou A, Giagini A, Giaglis S, Mantziaras G, 

Kostomitsopoulos N, Karayannakos P. The role of Ex-vivo Gene Therapy of Vein 

with Egr-1 Decoy in the Suppression of Intimal Hyperplasia. European Society for 

Vascular Surgery, Oslo, Norway, September 3-6,2009.  

 

ȷɁȷȾɃȽɁɋɆȺȽɆ ɆȺ ȺȿȿȼɁȽȾȷ ɆɈɁȺȹɅȽȷ 

1. ũɘŬɔəɑɜɖ ȷ, ɆŰŬɛŬŰɎəɖɠ ȷ, ȿɘɚɘəɎəɖɠ ȷ, ūŮɟŭŮɟɑɔɞɡ-ɆŰŬɗɎəɖ ȷ, ɆŰɡɚɘŬɜɞˊɞɨɚɞɡ 

ū. ɇŬ əɡəɚɞűɞɟɞɨɜŰŬ ŮˊɑˊŮŭŬ Űɞɡ ŬɡɝɖŰɘəɞɨ ˊŬɟɎɔɞɜŰŬ ɜŮɨɟɤɜ (nerve growth 

factor, NGF) ɤɠ ŭŮɑəŰɖɠ ˊɧɜɞɡ. 6
ɞ 
ɄŬɜŮɚɚɐɜɘɞ Ɇɡɜɏŭɟɘɞ Ⱦɚɘɜɘəɐɠ ɉɖɛŮɑŬɠ, ȷɗɐɜŬ, 

ȺɚɚɎŭŬ, Ɂɞɏɛɓɟɘɞɠ 9-11, 2006. 

2. ũɘŬɔəɑɜɖ ȷ, ȾɟɑɗŬɟɖɠ Ⱥ, ȾŬəɑůɖɠ Ƚ, ɄŮɟɞɨɚɖɠ ɀ, ȾŬɟŬŰɕɎɠ ũ, ɆŰŮɟɔɘɧˊɞɡɚɞɠ Ɂ, 

ɇůŬɔɔɎɟɖɠ Ɇ, Ɇɞəɧɚɖɠ ȹɄ. ȼ ŮˊɑŭɟŬůɖ Űɖɠ ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ůŰɖɜ 

ɘůŰɞɛɞɟűɞɛŮŰɟɑŬ Űɞɡ ŬɟŰɖɟɘŬəɞɨ ůəɏɚɞɡɠ ï Ʉɟɧŭɟɞɛɖ ȷɜŬəɞɑɜɤůɖ. ȺŰɐůɘɞ 34
ɞ 

ɄŬɜŮɚɚɐɜɘɞ ȽŬŰɟɘəɧ Ɇɡɜɏŭɟɘɞ, ȷɗɐɜŬ, ȺɚɚɎŭŬ, ɀɎɘɞɠ 20-24, 2008. 

3. ũɘŬɔəɑɜɖ ȷ, ȾɟɑɗŬɟɖɠ Ⱥ, ȾŬəɑůɖɠ Ƚ, ɄŮɟɞɨɚɖɠ ɀ, ȾŬɟŬŰɕɎɠ ũ, ɆŰŮɟɔɘɧˊɞɡɚɞɠ Ɂ, 

ɇůŬɔɔɎɟɖɠ Ɇ, Ɇɞəɧɚɖɠ ȹɄ. ɄɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ ɘɜɞɛɡµəɐɠ ɡˊŮɟˊɚŬůɑŬɠ ůŰɞ 

űɚŮɓɘəɧ ůəɏɚɞɠ Űɖɠ ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ - ɄɟɞəŬŰŬɟŰɘəɐ ɀŮɚɏŰɖ. ȺŰɐůɘɞ 

34
ɞ 
ɄŬɜŮɚɚɐɜɘɞ ȽŬŰɟɘəɧ Ɇɡɜɏŭɟɘɞ, ȷɗɐɜŬ, ȺɚɚɎŭŬ, ɀɎɘɞɠ 20-24, 2008. 

4. ȾŬŭɧɔɚɞɡ Ɂ, ȾɤůŰɞɛɖŰůɧˊɞɡɚɞɠ Ɂ, ȾŬˊŮɚɞɨɕɞɡ ȷ, ȾŬŰůɘɛˊɞɨɚŬɠ ɀ, 

ɀɞɡůŰɎɟŭŬɠ Ʉ, ũɘŬɔəɑɜɖ ȷ, ɁŰɏɜŰŮ Ⱥ, ȾŬɟŬɔɘŬɜɜɎəɞɠ Ʉ, ȿɘɎˊɖɠ ɉ. ȼ ŮˊɑŭɟŬůɖ 

Űɖɠ Ɏůəɖůɖɠ ůŰɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ŬɗɖɟɤɛŬŰɘəɐɠ ˊɚɎəŬɠ ï ɄŮɘɟŬɛŬŰɘəɐ ɀŮɚɏŰɖ. 

ȺŰɐůɘɞ 34
ɞ 
ɄŬɜŮɚɚɐɜɘɞ ȽŬŰɟɘəɧ Ɇɡɜɏŭɟɘɞ, ȷɗɐɜŬ, ȺɚɚɎŭŬ, ɀɎɘɞɠ 20-24, 2008. 

5. ũɘŬɔəɑɜɖ ȷ, ȾŬəɑůɖɠ Ƚ, ȾŬɟŬŰɕɎɠ ũ, ɆŰŮɟɔɘɧˊɞɡɚɞɠ Ɂ, ɇůŬɔɔɎɟɖɠ Ɇ, Ɇɞəɧɚɖɠ ȹɄ. 

ɀŮɚɏŰɖ Űɤɜ ɘůŰɞɛɞɟűɞɛŮŰɟɘəɩɜ ŬɚɚɞɘɩůŮɤɜ Űɞɡ ŬɟŰɖɟɘŬəɞɨ ůŰŮɚɏɢɞɡɠ Űɖɠ 
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ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ůŮ ɕɤɘəɧ ˊɟɧŰɡˊɞ. 26
ɞ 
ɄŬɜŮɚɚɐɜɘɞ Ɇɡɜɏŭɟɘɞ 

ɉŮɘɟɞɡɟɔɘəɐɠ, ȷɗɐɜŬ, ȺɚɚɎŭŬ, Ɂɞɏɛɓɟɘɞɠ 12-15, 2008. 

6. ȾɟɑɗŬɟɖɠ Ⱥ, ũɘŬɔəɑɜɖ ȷ, ɀɎɜɞɠ Ū, ȾŬəɑůɖɠ Ƚ, ɆŰŮɟɔɘɧˊɞɡɚɞɠ Ɂ, ȾŬɟŬɔɘŬɜɜɎəɞɠ 

ɄȺ, ɇůŬɔɔɎɟɖɠ Ɇ, Ɇɞəɧɚɖɠ ȹɄ. ȼ ŮˊɑŭɟŬůɖ Űɖɠ Ŭɡɝɖɛɏɜɖɠ ŬɘɛŬŰɘəɐɠ ɟɞɐɠ ůŰɘɠ 

ɛɖɢŬɜɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ Űɖɠ əŬɟɤŰɑŭŬɠ ůŰɖɜ ŬɟŰɖɟɘɞűɚŮɓɘəɐ 

ŮˊɘəɞɘɜɤɜɑŬ. 26
ɞ 
ɄŬɜŮɚɚɐɜɘɞ Ɇɡɜɏŭɟɘɞ ɉŮɘɟɞɡɟɔɘəɐɠ, ȷɗɐɜŬ, ȺɚɚɎŭŬ, Ɂɞɏɛɓɟɘɞɠ 

12-15, 2008. 

7. ȾŬŭɧɔɚɞɡ Ɂ, ȾɤůŰɞɛɖŰůɧˊɞɡɚɞɠ Ɂ, ȾŬˊŮɚɞɨɕɞɡ ȷ, ȾŬŰůɘɛˊɞɨɚŬɠ ɀ, 

ɀɞɡůŰɎɟŭŬɠ Ʉ, ũɘŬɔəɑɜɖ ȷ, ɁŰɏɜŰŮ Ⱥ, ȿɘɎˊɖɠ ɉ, ȾŬɟŬɔɘŬɜɜɎəɞɠ Ʉ. Ƀɘ 

ŬɜŰɘűɚŮɔɛɞɜɩŭŮɘɠ ŮˊɘŭɟɎůŮɘɠ Űɖɠ Ɏůəɖůɖɠ ůŰɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ŬɗɖɟɤɛŬŰɘəɐɠ 
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ɄɅɃȿɃũɃɆ 

 

ȼ ŭɖɛɘɞɡɟɔɑŬ ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɑɜŬɘ ɛɘŬ Ŭˊɧ Űɘɠ ůɡɢɜɧŰŮɟŬ 

ŮəŰŮɚɞɨɛŮɜŮɠ ŬɔɔŮɘɞɢŮɘɟɞɡɟɔɘəɏɠ ŮˊŮɛɓɎůŮɘɠ ůŰɞɡɠ ŬɘɛɞəŬɗŬɘɟɧɛŮɜɞɡɠ ŬůɗŮɜŮɑɠ ŰŮɚɘəɞɨ 

ůŰŬŭɑɞɡ.
 
ȼ ɘŭŬɜɘəɐ ŬɟŰɖɟɘɞűɚŮɓɘəɐ ŮˊɘəɞɘɜɤɜɑŬ ˊɟɏˊŮɘ ɜŬ ŮɝŬůűŬɚɑɕŮɘ Űɖ ůɡɜɏɢŮɘŬ Űɖɠ 

ɕɤɐɠ ůŰɞɡɠ ɜŮűɟɞˊŬɗŮɑɠ, ˊŬɟŮɛɓŬɑɜɞɜŰŬɠ ůŰɖɜ əɡəɚɞűɞɟɑŬ Űɞɡ ŬɑɛŬŰɞɠ, Ůɜɩ ŰŬ ˊɞůɞůŰɎ 

ŬˊɞŰɡɢɑŬɠ ŬɚɚɎ əŬɘ Űɤɜ Ůˊɘˊɚɞəɩɜ Űɖɠ ɜŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŬ. ȹɡůŰɡɢɩɠ, ɔɘŬ Űɞɡɠ 

ˊŮɟɘůůɧŰŮɟɞɡɠ ŬɘɛɞəŬɗŬɘɟɧɛŮɜɞɡɠ ŬůɗŮɜŮɑɠ, ɖ əɡɟɘɧŰŮɟɖ ŬɘŰɑŬ ɜɞůɞəɞɛŮɘŬəɐɠ ɜɞůɖɚŮɑŬɠ 

ɞűŮɑɚŮŰŬɘ ůŮ ˊɟɞɓɚɐɛŬŰŬ ůɡůɢŮŰɘɕɧɛŮɜŬ ɛŮ Űɖ ɓŬŰɧŰɖŰŬ Űɖɠ ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ 

ŮˊɘəɞɘɜɤɜɑŬɠ. ɆŮ ɛŮɔɎɚɞ ˊɞůɞůŰɧ ŬůɗŮɜɩɜ ŮˊɘɚɏɔŮŰŬɘ ɖ ŬɔɔŮɘŬəɐ ˊɟɞůˊɏɚŬůɖ ɜŬ ɔɑɜŮŰŬɘ 

ɛŮ ɢɟɐůɖ ůɡɜɗŮŰɘəɞɨ ɛɞůɢŮɨɛŬŰɞɠ Ŭˊɧ ŮəŰŮŰŬɛɏɜɞ ˊɞɚɡŰŮŰɟŬűɚɞɡɞɟɞŬɘɗɡɚɏɜɘɞ (ePTFE), 

ɘŭɘŬɑŰŮɟŬ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮɑɢŬɜ ŭŮɢɗŮɑ ůŰɞ ˊŬɟŮɚɗɧɜ əŬɘ Ɏɚɚɖ ŬɟŰɖɟɘɞűɚŮɓɘəɐ 

ŮˊɘəɞɘɜɤɜɑŬ ɖ ɞˊɞɑŬ ŮɑɢŮ ŬˊɞŰɨɢŮɘ. 

ȰɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ ɛŮŰɎ Űɞ ˊɏɟŬɠ Ůɜɧɠ əŬɘ ŭɨɞ ŮŰɩɜ Ŭˊɧ Űɖɜ ŰɞˊɞɗɏŰɖůɖ ŬɡŰɞɨ 

Űɞɡ ɛɞůɢŮɨɛŬŰɞɠ ɞ ŭŮɑəŰɖɠ ɓŬŰɧŰɖŰŬɠ Űɞɡ ŮɑɜŬɘ 40-50% əŬɘ 25% ŬɜŰɑůŰɞɘɢŬ. ȼ ɗɟɧɛɓɤůɖ 

Űɞɡ ɛɞůɢŮɨɛŬŰɞɠ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬɘŰɑŬ ɧɚɤɜ Űɤɜ ŭɡůɚŮɘŰɞɡɟɔɘɩɜ Űɤɜ ŬɔɔŮɘŬəɩɜ 

ˊɟɞůˊŮɚɎůŮɤɜ, Ůɜɩ ůŮ ˊɞůɞůŰɧ ˊɎɜɤ Ŭˊɧ 90% Űɤɜ ɗɟɞɛɓɞɡɛɏɜɤɜ ɛɞůɢŮɡɛɎŰɤɜ ɚŬɛɓɎɜŮɘ 

ɢɩɟŬ ůŰɏɜɤůɖ Űɞɡ ɛɞůɢŮɨɛŬŰɞɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŮ ɘɜɞɛɡɥəɐ ɡˊŮɟˊɚŬůɑŬ əŬɘ ŬɔɔŮɘŬəɐ 

ŬɜŬŭɘɎŰŬɝɖ ŮɑŰŮ ůŰɞ ůɖɛŮɑɞ Űɖɠ ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɑŰŮ ůŰɖɜ əŮɜŰɟɘəɐ Űɖɠ 

ˊŮɟɘɞɢɐ. ɄŬɟɎ Űɞ ɛŮɔɎɚɞ ɛɏɔŮɗɞɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ, ŭŮɜ ɡˊɎɟɢɞɡɜ ɛɏɢɟɘ ůɐɛŮɟŬ 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɛɏůŬ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ əŬɘ Űɖ ɗŮɟŬˊŮɑŬ Űɖɠ ůŰɏɜɤůɖɠ əŬɘ Űɖɠ ŬɜɎˊŰɡɝɖɠ 

Űɖɠ ɘɜɞɛɡɥəɐɠ ɡˊŮɟˊɚŬůɑŬɠ Űɤɜ ŬɟŰɖɟɘɞűɚŮɓɘəɩɜ ůɡɜɗŮŰɘəɩɜ ɛɞůɢŮɡɛɎŰɤɜ ePTFE. 

ȼ ŭɘŭŬəŰɞɟɘəɐ ŬɡŰɐ ŭɘŬŰɟɘɓɐ ŬůɢɞɚɐɗɖəŮ ɛŮ Űɖ ɛŮɚɏŰɖ Űɤɜ ɘůŰɞɚɞɔɘəɩɜ əŬɘ 

ɓɘɞɢɖɛɘɩɜ ŬɚɚɞɘɩůŮɤɜ Űɞɡ ŬɔɔŮɘŬəɞɨ ŰɞɘɢɩɛŬŰɞɠ Űɖɠ ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮŰɎ 

Űɖɜ ŰɞˊɞɗɏŰɖůɖ ůɡɜɗŮŰɘəɩɜ ŬɟŰɖɟɘɞűɚŮɓɘəɩɜ ɛɞůɢŮɡɛɎŰɤɜ ePTFE ůŮ ˊŮɘɟŬɛŬŰɘəɧ 

ŮˊɑˊŮŭɞ. Ƀɘ ŬɚɚɞɘɩůŮɘɠ ŬɡŰɏɠ ŮɝŮŰɎůŰɖəŬɜ Űɧůɞ ɤɠ ˊɟɞɠ Űɖɜ ŰɞˊɞɔɟŬűɘəɐ ˊŮɟɘɞɢɐ Űɞɡ 

ŬɔɔŮɑɞɡ ůŮ ůɢɏůɖ ɛŮ Űɞ ɛɧůɢŮɡɛŬ ɧůɞ əŬɘ ɤɠ ˊɟɞɠ Űɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ˊŬɟŬɛɞɜɐɠ Űɞɡ 

ɛɞůɢŮɨɛŬŰɞɠ ůŰɞ ɕɤɘəɧ ˊɟɧŰɡˊɞ.    

TŬ ˊŮɘɟɎɛŬŰŬ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŰɞ ȾɏɜŰɟɞ ɄŮɘɟŬɛŬŰɘəɐɠ ɉŮɘɟɞɡɟɔɘəɐɠ Űɞɡ ȽŭɟɨɛŬŰɞɠ 

ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ Űɖɠ ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ, ɛŮŰɎ Ŭˊɧ Űɖɜ ŬɜɎɗŮůɖ Űɞɡ ɗɏɛŬŰɞɠ Ŭˊɧ 

Űɞɜ ŬűɡˊɖɟŮŰɐůŬɜŰŬ ȷɜŬˊɚɖɟɤŰɐ ȾŬɗɖɔɖŰɐ ə. ɀɘɢŬɐɚ ɀɡəɤɜɘɎŰɖ, Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ 
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ɄŮɘɟŬɛŬŰɘəɐɠ ūŬɟɛŬəɞɚɞɔɑŬɠ ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞɜ ɃɛɧŰɘɛɞ ȾŬɗɖɔɖŰɐ ə. ɄŬɜŬɔɘɩŰɖ 

ȾŬɟŬɔɘŬɜɜɎəɞ. 

Ƀɘ ŮɟɔŬůŰɖɟɘŬəɏɠ ŬɜŬɚɨůŮɘɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŰɞ ȺɟɔŬůŰɐɟɘɞ ȽůŰɞɚɞɔɑŬɠ Űɞɡ 

ȽŭɟɨɛŬŰɞɠ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ Űɖɠ ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ, ůŰɞ ȸɘɞɢɖɛɘəɧ ȺɟɔŬůŰɐɟɘɞ 

Űɞɡ ȾɏɜŰɟɞɡ ɄŮɘɟŬɛŬŰɘəɐɠ ɉŮɘɟɞɡɟɔɘəɐɠ Űɞɡ ȽŭɟɨɛŬŰɞɠ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ Űɖɠ 

ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ, əŬɘ ůŰɞ ȾɏɜŰɟɞ ȷɜɞůɞɚɞɔɑŬɠ əŬɘ ɀŮŰŬɛɞůɢŮɨůŮɤɜ Űɞɡ ȽŭɟɨɛŬŰɞɠ 

ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ Űɖɠ ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ. ȼ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ 

ŮəˊɞɜɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ɄɟɞɔɟɎɛɛŬŰɞɠ Ⱥɜɑůɢɡůɖɠ ȺɟŮɡɜɖŰɘəɞɨ ȹɡɜŬɛɘəɞɨ 

(Ʉ.ȺɁ.Ⱥ.ȹ. 2003) ɛŮ əɤŭɘəɧ 03Ⱥȹ 262 əŬɘ ŬɜɎŭɞɢɞ űɞɟɏŬ Űɞ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ 

ɄɞɚɡŰŮɢɜŮɑɞ, űɞɟɏŬ ůɡɔɢɟɖɛŬŰɞŭɧŰɖůɖɠ Űɞ Swiss Federal Institute of Technology (EPFL), 

Laboratory of Hemodynamics and CardiovascularTechnology, əŬɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ űɞɟŮɑɠ Űɞ 

Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ əŬɘ Űɞ ȽŭɟɨɛŬŰɞɠ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ 

ȺɟŮɡɜɩɜ Űɖɠ ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ.  

ŪŬ ɐɗŮɚŬ ɜŬ ŮəűɟɎůɤ Űɘɠ ɗŮɟɛɏɠ ɛɞɡ ŮɡɢŬɟɘůŰɑŮɠ ůŰɞɜ ŬűɡˊɖɟŮŰɐůŬɜŰŬ 

ȷɜŬˊɚɖɟɤŰɐ ȾŬɗɖɔɖŰɐ ə. ɀɘɢŬɐɚ ɀɡəɤɜɘɎŰɖ, ŮˊɘɓɚɏˊɞɜŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŭŬəŰɞɟɘəɐɠ 

ŭɘŬŰɟɘɓɐɠ, ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ ˊɞɡ ɛɞɡ ŮˊɏŭŮɘɝŮ, Űɞ ůɡɜŮɢɏɠ əŬɘ ŬɛŮɑɤŰɞ ŮɜŭɘŬűɏɟɞɜ Űɞɡ, 

Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ əŬɗɞŭɐɔɖůɖ əŬɘ ɡˊɞůŰɐɟɘɝɐ Űɞɡ, əŬɘ Űɖɜ ŬɛɏɟɘůŰɖ ůɡɛˊŬɟɎůŰŬůɐ Űɞɡ, 

əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ. 

ŪŮɟɛɏɠ ŮɡɢŬɟɘůŰɑŮɠ ɗŬ ɐɗŮɚŬ ɜŬ ŬˊŮɡɗɨɜɤ ůŰɞɜ ɃɛɧŰɘɛɞ ȾŬɗɖɔɖŰɐ ə. ɄŬɜŬɔɘɩŰɖ  

ȾŬɟŬɔɘŬɜɜɎəɞ, ȹɘŮɡɗɡɜŰɐ Űɞɡ ȾɏɜŰɟɞɡ ɄŮɘɟŬɛŬŰɘəɐɠ ɉŮɘɟɞɡɟɔɘəɐɠ Űɞɡ ȽŭɟɨɛŬŰɞɠ 

ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ Űɖɠ ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ, ɞ ɞˊɞɑɞɠ ɛɞɡ ˊŬɟŮɑɢŮ ɧɚŮɠ Űɘɠ 

ŬˊŬɟŬɑŰɖŰŮɠ ŭɘŮɡəɞɚɨɜůŮɘɠ ɔɘŬ Űɖɜ ŬˊɟɧůəɞˊŰɖ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŮəŰɏɚŮůɖ ɧɚɤɜ Űɤɜ 

ˊŮɘɟŬɛŬŰɘəɩɜ ŮɟɔŬůɘɩɜ əŬɘ ŮɟɔŬůŰɖɟɘŬəɩɜ ŬɜŬɚɨůŮɤɜ. 

Ⱥˊɑůɖɠ, ɗŬ ɐɗŮɚŬ ɞɚɧɗŮɟɛŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ȷɜŬˊɚɖɟɩŰɟɘŬ ȾŬɗɖɔɐŰɟɘŬ əŬ 

Ⱥɘɟɐɜɖ ȸŬűŮɘɎŭɖ-Ȼɞɡɛˊɞɨɚɖ, ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɖɠ ˊŬɟɞɨůŬɠ 

ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ əŬɘ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɖɠ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɐ Űɖɠ. 

ȺɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɞɜ Ⱥˊɑəɞɡɟɞ ȾŬɗɖɔɖŰɐ ə. ȾɤɜůŰŬɜŰɑɜɞ ɄɎɜŰɞ ɔɘŬ Űɖɜ ůŰɐɟɘɝɖ 

əŬɘ ɡˊɞůŰɐɟɘɝɖ Űɤɜ ˊɟɞůˊŬɗŮɘɩɜ Ůəˊɧɜɖůɖɠ ůɢŮŰɘəɎ ɛŮ Űɖ ŭɘŭŬəŰɞɟɘəɐ ŬɡŰɐ ŭɘŬŰɟɘɓɐ. 

ȺɡɢŬɟɘůŰɩ, Ůˊɑůɖɠ, Űɞɜ ȾŬɗɖɔɖŰɐ ə. ɆɤəɟɎŰɖ ɇůŬɔɔɎɟɖ, ɔɘŬ Űɞ Ůɘɚɘəɟɘɜɏɠ 

ŮɜŭɘŬűɏɟɞɜ ˊɞɡ ŮˊɏŭŮɘɝŮ ůŰɞ ɏɟɔɞ ɛɞɡ, əŬɘ Űɖɜ ɡˊɞůŰɐɟɘɝɐ Űɞɡ ůŮ ŮˊɘůŰɖɛɞɜɘəɧ əŬɘ ɖɗɘəɧ 

ŮˊɑˊŮŭɞ. 

ŪŬ ɐɗŮɚŬ ŬəɧɛŬ, ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ȾŬɗɖɔɖŰɐ ə. ũŬɓɟɘɐɚ ȾŬɟŬŰɕɎ, ɔɘŬ Űɘɠ 

ɢɟɐůɘɛŮɠ ůɡɛɓɞɡɚɏɠ əŬɘ Űɞ ůɡɜŮɢɏɠ ŮɜŭɘŬűɏɟɞɜ ˊɞɡ ŮɝɏűɟŬůŮ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŭɘŭŬəŰɞɟɘəɐɠ ŬɡŰɐɠ ŭɘŬŰɟɘɓɐɠ. 
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ȷəɧɛŬ, ɗŬ ɐɗŮɚŬ ɞɚɧɗŮɟɛŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ŬŮɑɛɜɖůŰɖ ȾŬɗɖɔɐŰɟɘŬ əŬɘ 

ȹɘŮɡɗɨɜŰɟɘŬ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ ɄŮɘɟŬɛŬŰɘəɐɠ ūŬɟɛŬəɞɚɞɔɑŬɠ ɉɟɘůŰɑɜŬ ɆˊɡɟɎəɖ əŬɗɩɠ əŬɘ 

Űɖ ɜɡɜ ȹɘŮɡɗɨɜŰɟɘŬ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ ɄŮɘɟŬɛŬŰɘəɐɠ ūŬɟɛŬəɞɚɞɔɑŬɠ ȾŬɗɖɔɐŰɟɘŬɠ əŬ Ȼɤɐ 

ɄŬˊŬŭɞˊɞɨɚɞɡ-ɁŰŬµűɩŰɖ, ɔɘŬ Űɘɠ ˊɟɞůˊɎɗŮɘŮɠ Űɞɡɠ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬɘ ɜŬ 

ɞɚɞəɚɖɟɤɗŮɑ ɖ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ. 

ȺɡɢŬɟɘůŰɩ, Ůˊɑůɖɠ, Űɞɜ Ⱥˊɑəɞɡɟɞ ȾŬɗɖɔɖŰɐ ə. ȽɤɎɜɜɖ ȾŬəɑůɖ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ 

ɓɞɐɗŮɘɎ Űɞɡ ůŰɖɜ ɡɚɞˊɞɑɖůɖ Űɤɜ ɢŮɘɟɞɡɟɔɘəɩɜ ŮˊŮɛɓɎůŮɤɜ ůŰŬ ɕɤɘəɎ ˊɟɧŰɡˊŬ. ȼ 

ůɡɛɓɞɚɐ Űɞɡ ɡˊɐɟɝŮ əŬɗɞɟɘůŰɘəɐ, ŭɘɧŰɘ ɢɤɟɑɠ ŬɡŰɧɜ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ Űɞ 

ŭɨůəɞɚɞ ɢŮɘɟɞɡɟɔɘəɧ əɞɛɛɎŰɘ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ. 

Ⱥˊɑůɖɠ, ɗŬ ɐɗŮɚŬ ɞɚɧɗŮɟɛŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞ ȹɟŬ ȹɖɛɐŰɟɘɞ Ɇɞəɧɚɖ ɔɘŬ Űɖɜ 

ˊɞɚɨŰɘɛɖ ůɡɜŮɘůűɞɟɎ əŬɘ ůɡɛˊŬɟɎůŰŬůɖ ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ Űɖɠ ŭɘŭŬəŰɞɟɘəɐɠ ŬɡŰɐɠ 

ŭɘŬŰɟɘɓɐɠ, ɔɘŬ Űɞ ɞɡůɘŬůŰɘəɧ ŮɜŭɘŬűɏɟɞɜ ˊɞɡ ŮˊɏŭŮɘɝŮ ɔɘŬ ŰŬ ˊɎůɖɠ űɨůŮɤɠ ˊɟɞɓɚɐɛŬŰŬ 

əŬɘ Űɘɠ ŬɜŰɘɝɞɧŰɖŰŮɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖɜ ˊɞɟŮɑŬ Űɖɠ, əŬɗɩɠ əŬɘ ɔɘŬ Űɘɠ ˊɞɚɨŰɘɛŮɠ 

ůɡɛɓɞɡɚɏɠ əŬɘ ŮɨůŰɞɢŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ Űɞɡ, ɛŮ ůŰɧɢɞ ˊɎɜŰŬ Űɖɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊɘɞ ɎɟŰɘŬ 

ŮəˊŬɑŭŮɡůɐ ɛɞɡ ůŰɘɠ ŰŮɢɜɘəɏɠ Űɞɡ ˊŮɘɟŬɛŬŰɘəɞɨ ɛɏɟɞɡɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ. 

ŪŮɟɛɏɠ ŮɡɢŬɟɘůŰɑŮɠ ɗŬ ɐɗŮɚŬ ɜŬ ŬˊŮɡɗɨɜɤ ůŰɞ ȹɟŬ ɆŰŬɨɟɞ ũɘŬɔɚɐ ɔɘŬ Űɘɠ 

ˊɞɚɨŰɘɛŮɠ ůɡɛɓɞɡɚɏɠ əŬɘ Űɖɜ ŬŭɘɎəɞˊɖ ůɡɛˊŬɟɎůŰŬůɐ Űɞɡ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ 

ŭɘŭŬəŰɞɟɘəɐɠ ŬɡŰɐɠ ŭɘŬŰɟɘɓɐɠ. Ƀɘ ˊɟɞŰɎůŮɘɠ Űɞɡ ůɢŮŰɘəɎ ɛŮ Űɞ ůɢŮŭɘŬůɛɧ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ 

ɐŰŬɜ ˊɎɜŰɞŰŮ ůɖɛŬɜŰɘəɏɠ. 

ŪŬ ɐɗŮɚŬ, ɧɛɤɠ, ɜŬ ŬɜŬűŮɟɗɩ əŬɘ ůŰɞɡɠ ůɡɜŬŭɏɚűɞɡɠ ɛɞɡ, ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ 

ůɡɜŮɟɔɎůŰɖəŬ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘŭŬəŰɞɟɘəɐɠ ɛɞɡ ŭɘŬŰɟɘɓɐɠ, ɧɚɞɡɠ ŬɡŰɞɨɠ 

Űɞɡɠ çŬűŬɜŮɑɠ ɐɟɤŮɠè, Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ əŬɗɏɜŬɠ ɏɓŬɚŮ Űɞ ŭɘəɧ Űɞɡ ɚɘɗŬɟɎəɘ ůŮ ŬɡŰɧ Űɞ 

ɞɘəɞŭɧɛɖɛŬ, ˊŬɟɏɢɞɜŰŬɠ ɛɞɡ ɏɛˊɟŬəŰɖ ɓɞɐɗŮɘŬ, ˊɞɚɨŰɘɛŮɠ ůɡɛɓɞɡɚɏɠ əŬɘ ŬˊŮɟɘɧɟɘůŰɖ 

ɖɗɘəɐ ůɡɛˊŬɟɎůŰŬůɖ. ŪŬ ɐɗŮɚŬ ɜŬ Űɞɡɠ ŮɡɢŬɟɘůŰɐůɤ ɧɚɞɡɠ ɗŮɟɛɎ, ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɞɡɠ 

ŪŮɛɘůŰɞəɚɐ ɀɎɜɞ, ȺɚŮɡɗɏɟɘɞ ȾɟɑɗŬɟɖ, ɆɞűɑŬ ɆŬůůɎɜɖ, ȽɤɎɜɜɖ ɀɧůɢɞ, ȾɤɜůŰŬɜŰɑɜɞ 

ȹɖɛɖŰɟɑɞɡ, ȯɚəɘůŰɖ ȾŬˊŮɚɞɨɕɞɡ, ɁɘəɧɚŬɞ ȾŬŭɧɔɚɞɡ, ɀɘɢɎɚɖ ɄŮɟɞɨɚɖ, ɀɘɢɎɚɖ 

ȾŬŰůɘɛˊɞɨɚŬ əŬɘ ȽɤɎɜɜɖ ɀˊɧŰɖ. ɃűŮɑɚɤ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɧɚŬ ŰŬ ɛɏɚɖ Űɞɡ ȾɏɜŰɟɞɡ 

ȷɜɞůɞɚɞɔɑŬɠ əŬɘ ɀŮŰŬɛɞůɢŮɨůŮɤɜ Űɞɡ ȽŭɟɨɛŬŰɞɠ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ Űɖɠ 

ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ ɔɘŬ Űɖɜ ɓɞɐɗŮɘŬ Űɞɡɠ əŬɘ Űɖ ŭɘŬɟəɐ Űɞɡɠ ůɡɛˊŬɟɎůŰŬůɖ əŬŰɎ Űɖɜ 

Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ. 

ȺɡɢŬɟɘůŰɑŮɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮəűɟɎůɤ əŬɘ ůŮ ɧɚɞ Űɞ ŰŮɢɜɘəɧ ˊɟɞůɤˊɘəɧ Űɞɡ ȾɏɜŰɟɞɡ 

ɄŮɘɟŬɛŬŰɘəɐɠ ɉŮɘɟɞɡɟɔɘəɐɠ Űɞɡ ȽŭɟɨɛŬŰɞɠ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ Űɖɠ ȷəŬŭɖɛɑŬɠ 

ȷɗɖɜɩɜ ɔɘŬ Űɖɜ ɞɡůɘŬůŰɘəɐ űɟɞɜŰɑŭŬ Űɤɜ ɕɤɘəɩɜ ˊɟɞŰɨˊɤɜ əŬɘ Űɖɜ ŮˊɘɛɏɚŮɘŬ Űɤɜ 

ŰŮɢɜɘəɩɜ ɛɏůɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰŬ ˊŮɘɟɎɛŬŰŬ. Ⱥˊɑůɖɠ, ŮɡɢŬɟɘůŰɩ Űɖɜ əŬ ȯɜɜŬ 
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ȷɔŬˊɎəɖ Ŭˊɧ Űɞ ȺɟɔŬůŰɐɟɘɞ ȽůŰɞɚɞɔɑŬɠ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ˊɟɞŮŰɞɘɛŬůɑŬ Űɤɜ 

ɘůŰɞɚɞɔɘəɩɜ ˊŬɟŬůəŮɡŬůɛɎŰɤɜ.     

 ŪŬ ɐŰŬɜ ˊŬɟɎɚɖɣɖ ɛɞɡ ɜŬ ɛɖɜ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ űɑɚɞɡɠ ɛɞɡ ɔɘŬ Űɖɜ ŬŭɘɎəɞˊɖ 

ůŰɐɟɘɝɐ əŬɘ Űɖɜ ɣɡɢɞɚɞɔɘəɐ ůɡɛˊŬɟɎůŰŬůɐ Űɞɡɠ ɧɚŬ ŬɡŰɎ ŰŬ ɢɟɧɜɘŬ. 

ɇɞ ˊɘɞ ɛŮɔɎɚɞ, ɧɛɤɠ, ŮɡɢŬɟɘůŰɩ əŬɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ Ůɡɔɜɤɛɞůɨɜɖɠ ɛɞɡ Űɞ 

ɞűŮɑɚɤ ůŰɞɡɠ ɔɞɜŮɑɠ ɛɞɡ, Ūɞŭɤɟɐ əŬɘ ɀɎɟɤ, ůŰɞɡɠ ŬŭŮɚűɞɨɠ ɛɞɡ, ȾɩůŰŬ əŬɘ ũɘɎɜɜɖ əŬɘ 

ůŰɞɜ ŬɟɟŬɓɤɜɘŬůŰɘəɧ ɛɞɡ, ɉɟɐůŰɞ, ɔɘŬ Űɞ ŬŭɘɎəɞˊɞ əŬɘ ŬɛɏŰɟɖŰɞ ŮɜŭɘŬűɏɟɞɜ Űɞɡɠ, Űɖ 

ŭɘŬɟəɐ ůŰɐɟɘɝɖ əŬɘ Űɖɜ ŬŰŮɚŮɑɤŰɖ ŬɔɎˊɖ Űɞɡɠ, ɢɤɟɑɠ ŰŬ ɞˊɞɑŬ ɖ Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ 

ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ ɗŬ ɐŰŬɜ ŬəŬŰɧɟɗɤŰɖ. ɇɞɡɠ ɞűŮɑɚɤ, ɚɘŰɎ əŬɘ ŬˊɏɟɘŰŰŬ, ŰŬ ˊɎɜŰŬé 
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ɆɡɜŰɞɛɞɔɟŬűɑŮɠ 

 

ACTB:  actin beta, ɓ-ŬəŰɑɜɖ 

ADP:  adenosine diphosphate, ŭɘűɤůűɞɟɘəɐ ŬŭŮɜɞůɑɜɖ 

AMV :  Avian Myeloblastosis Virus, ɘɧɠ ɛɡŮɚɞɓɚɎůŰɤůɖɠ Űɤɜ ˊŰɖɜɩɜ 

ATP6:  ATP synthase 6 ɐ ATPase subunit 6, ůɡɜɗɎůɖ 6 Űɞɡ ATP ɐ ɡˊɞɛɞɜɎŭŬ 6 Űɖɠ 

ATPɎůɖɠ 

B2M:  beta-2-microglobulin, ɓ2-ɛɘəɟɞůűŬɘɟɑɜɖ 

cAMP:  3'-5'-cyclic adenosine monophosphate, 3'-5'-əɡəɚɘəɐ ɛɞɜɞűɤůűɞɟɘəɐ 

ŬŭŮɜɞůɑɜɖ 

COL1A1: collagen type I alpha 1, əɞɚɚŬɔɧɜɞ Ŭ1 Űɨˊɞɡ I 

COL3A1: collagen type III alpha 1, əɞɚɚŬɔɧɜɞ Ŭ1 Űɨˊɞɡ IIȽ 

CT:  threshold cycle, ɞɟɘŬəɧɠ əɨəɚɞɠ 

DAG:  diacylglycerol, ŭɘŬəɡɚɞɔɚɡəŮɟɧɚɖ 

DEPC:  diethylpyrocarbonate, ŭɘŬɘɗɡɚɞˊɡɟɞəŬɟɓɞɜɘəɧ 

DNA:  deoxyribonucleic acid, ŭŮɞɝɡɟɘɓɞɜɞɡəɚŮɥəɧ ɞɝɨ 

dNTPs: deoxyribonucleotides 5'-triphosphate, 5'-ŰɟɘűɤůűɞɟɘəɎ 

ŭŮɞɝɡɟɘɓɞɜɞɡəɚŮɞŰɑŭɘŬ 

EDN1: endothelin 1, Ůɜŭɞɗɖɚɑɜɖ 1 

EDTA:  ethylenediaminetetraacetic, ŬɘɗɡɚŮɜɞ-ŭɘŬɛɘɜɞ-ŰŮŰɟŬɞɝɘəɧ 

EGF:  epidermal growth factor, ŮˊɘŭŮɟɛɘəɧɠ ŬɡɝɖŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ 

ELAM1: endothelial cell leukocyte adhesion molecule 1, ɛɧɟɘɞ 1 ˊɟɞůəɧɚɚɖůɖɠ Űɤɜ 

ɚŮɡəɞəɡŰŰɎɟɤɜ ůŰŬ ŮɜŭɞɗɖɚɘŬəɎ əɨŰŰŬɟŬ 

eNOS: endothelial nitric oxide synthase, ŮɜŭɞɗɖɚɘŬəɐ ůɡɜɗɎůɖ Űɞɡ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ 

ŬɕɩŰɞɡ 

ePTFE:  expanded polytetrafluoroethylene, ŮəŰŮŰŬɛɏɜɞ ˊɞɚɡŰŮŰɟŬűɗɞɟɘɞŬɘɗɡɚɏɜɘɞ 

FGF2:  fibroblast growth factor 2, ɘɜɞɓɚŬůŰɘəɧɠ ŬɡɝɖŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ 2 

G6PD: glucose-6-phosphate dehydrogenase, ŬűɡŭɟɞɔɞɜɎůɖ Űɖɠ 6-űɤůűɞɟɘəɐɠ 

ɔɚɡəɧɕɖɠ 

GAPDH: glyceraldehyde-3-phosphate dehydrogenase, ŬűɡŭɟɞɔɞɜɎůɖ Űɖɠ 3-

űɤůűɞɟɘəɐɠ ɔɚɡəŮɟŬɚŭŮɒŭɖɠ 

GSK3: glycogen synthase kinase 3, əɘɜɎůɖ 3 Űɖɠ ůɡɜɗɎůɖɠ Űɞɡ ɔɚɡəɞɔɧɜɞɡ 

GUSB:  beta-glucuronidase, ɓ-ɔɚɡəɞɡɟɞɜɘŭɎůɖ 

HEPES: Ɂ-(2-hydroxyethyl)-piperazine-NË-2-ethanesulfonic acid 
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HMBS: hydroxymethylbilane synthase, ůɡɜɗɎůɖ Űɞɡ ˊɟɞɞɡɟɞˊɞɟűɡɟɘɜɞɔɧɜɞɡ 

HPRT1: hypoxanthine phosphoribosyltransferase 1, űɤůűɞɟɘɓɞɕɡɚɞŰɟŬɜůűŮɟɎůɖ 1 

Űɖɠ ɡˊɞɝŬɜɗɑɜɖɠ 

IFN-ɔ: interferon-ɔ, ɘɜŰŮɟűŮɟɧɜɖ-ɔ 

IGF1: insulin-like growth factor 1, ɘɜůɞɡɚɘɜɞŮɘŭɐɠ ŬɡɝɖŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ 1 

IL-1:  interleukin 1, ɘɜŰŮɟɚŮɡəɑɜɖ 1 

MAPK: mitogen-activated protein kinase, ŮɜŮɟɔɞˊɞɘɞɨɛŮɜɖ Ŭˊɧ ɛɘŰɞɔɧɜŬ ˊɟɤŰŮɥɜɘəɐ 

əɘɜɎůɖ 

ɀɀLV: Moloney Murine Leukemia Virus, ɘɧɠ Moloney Űɖɠ ɚŮɡɢŬɘɛɑŬɠ Űɞɡ ˊɞɜŰɘəɞɨ 

MMP: matrix metalloprotease, ɛŮŰŬɚɚɞˊɟɤŰŮɎůɖ Űɖɠ ŮɝɤəɡŰŰɎɟɘŬɠ ɞɡůɑŬɠ 

MMP2: matrix metalloprotease 2, ɛŮŰŬɚɚɞˊɟɤŰŮɎůɖ Űɖɠ ŮɝɤəɡŰŰɎɟɘŬɠ ɞɡůɑŬɠ 2 

MMP9: matrix metalloprotease 9, ɛŮŰŬɚɚɞˊɟɤŰŮɎůɖ Űɖɠ ŮɝɤəɡŰŰɎɟɘŬɠ ɞɡůɑŬɠ 9 

mTOR: mammalian target of rapamycin, ůŰɧɢɞɠ Űɖɠ ɟŬˊŬɛɡəɑɜɖɠ Űɤɜ ɗɖɚŬůŰɘəɩɜ 

NFKB: nuclear factor of kappa light polypeptide gene enhancer in B-cells, 

ɛŮŰŬɔɟŬűɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ 

NO:  nitric oxide, ɛɞɜɞɝŮɑŭɘɞ Űɞɡ ŬɕɩŰɞɡ 

NOS3:  nitric oxide synthase 3, ůɡɜɗɎůɖ 3 Űɞɡ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ ŬɕɩŰɞɡ 

PBGD:  porphobilinogen deaminase, ŬˊŬɛɘɜɎůɖ Űɞɡ ˊɞɟűɞɢɞɚɘɜɞɔɧɜɞɡ 

PBS:  phosphate buffered saline, ɟɡɗɛɘůŰɘəɧ ŭɘɎɚɡɛŬ űɤůűɞɟɘəɩɜ ŬɚɎŰɤɜ 

PCR:  polymerase chain reaction, ŬɚɡůɘŭɤŰɐ ŬɜŰɑŭɟŬůɖ ˊɞɚɡɛŮɟɎůɖɠ 

PDGF: platelet-derived growth factor, ŬɘɛɞˊŮŰŬɚɘŬəɧɠ ŬɡɝɖŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ 

PI3K:  phosphoinositide-3-kinase, əɘɜɎůɖ Űɖɠ 3-űɤůűɞɟɘəɐɠ ɘɜɞůɘŰɧɚɖɠ 

PIP3:  phosphatidylinositol (3,4,5)-trisphosphate, 3,4,5-Űɟɘűɤůűɞɟɘəɐ 

űɤůűŬŰɘŭɡɚɞɥɜɞůɘŰɧɚɖ 

PKB:  protein kinase B, ˊɟɤŰŮɥɜɘəɐ əɘɜɎůɖ B 

PKC:  protein kinase C, ˊɟɤŰŮɥɜɘəɐ əɘɜɎůɖ C 

PTEN:  phosphatase and tensin homolog 

PTFE:  polytetrafluoroethylene, ˊɞɚɡŰŮŰɟŬűɗɞɟɘɞŬɘɗɡɚɏɜɘɞ 

PTGE2:  prostaglandin E2, ˊɟɞůŰŬɔɚŬɜŭɑɜɖ Ⱥ2 

Rb:  retinoblastoma protein, ˊɟɤŰŮȶɜɖ Űɞɡ ɟŮŰɘɜɞɓɚŬůŰɩɛŬŰɞɠ 

RNA:  ribonucleic acid, ɟɘɓɞɜɞɡəɚŮɥəɧ ɞɝɨ 

RPS14: ribosomal protein S14, ɟɘɓɞůɤɛɘəɐ ˊɟɤŰŮȶɜɖ S14 

RT:  reverse transcription, ŬɜŰɑůŰɟɞűɖ ɛŮŰŬɔɟŬűɐ 

RTase:  reverse transcriptase, ŬɜŰɑůŰɟɞűɖ ɛŮŰŬɔɟŬűɎůɖ 
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RT-PCR: reverse transcription ï polymerase chain reaction, ŬɜɑɘůŰɟɧűɖ ɛŮŰŬɔɟŬűɐ ï 

ŬɚɡůɘŭɤŰɐ ŬɜŰɑŭɟŬůɖ ˊɞɚɡɛŮɟɎůɖɠ 

TBE:  Tris-HCl, Borate, EDTA, Tris-HCl, ȸɞɟɘəɎ ɎɚŬŰŬ, EDTA   

TBP:  TATA box binding protein 

TCR: T-cell receptor, ɡˊɞŭɞɢɏŬɠ Űɤɜ T-əɡŰŰɎɟɤɜ 

TFRC:  transferrin receptor, ɡˊɞŭɞɢɏŬɠ ŰɟŬɜůűŮɟɑɜɖɠ 

TGFB: transforming growth factor beta, ɛŮŰŬůɢɖɛŬŰɑɕɤɜ ŬɡɝɖŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɓ 

Th:  T-helper cells, ɓɞɖɗɖŰɘəɎ T-əɨŰŰŬɟŬ 

TIMP: tissue inhibitor of metalloproteinase, ɘůŰɞɚɞɔɘəɧɠ ŬɜŬůŰɞɚɏŬɠ Űɖɠ 

ɛŮŰŬɚɚɞˊɟɤŰŮɎůɖɠ 

TIMP1: tissue inhibitor of metalloproteinase 1, ɘůŰɞɚɞɔɘəɧɠ ŬɜŬůŰɞɚɏŬɠ 1 Űɖɠ 

ɛŮŰŬɚɚɞˊɟɤŰŮɎůɖɠ 

TIMP2: tissue inhibitor of metalloproteinase 2, ɘůŰɞɚɞɔɘəɧɠ ŬɜŬůŰɞɚɏŬɠ 2 Űɖɠ 

ɛŮŰŬɚɚɞˊɟɤŰŮɎůɖɠ 

Tm:  melting temperature, ɗŮɟɛɞəɟŬůɑŬ Űɐɝɖɠ 

TNFŬ:  tumour necrosis factor Ŭ, ɞɔəɞŮəɟɤŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ Ŭ 

TRIS: tris(hydroxymethyl)aminomethane 

VEGFA: vascular endothelial growth factor A, ŬɡɝɖŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ A Űɞɡ ŬɔɔŮɘŬəɞɨ 

Ůɜŭɞɗɖɚɑɞɡ 

VSMCs:  vascular smooth muscle cells, ŬɔɔŮɘŬəɎ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ 

vWF: von Willebrand factor, ́ ŬɟɎɔɞɜŰŬɠ von Willebrand 

Ŭ-SMA: smooth muscle Ŭ-actin, Ŭ-ŬəŰɑɜɖ Űɤɜ ɚŮɑɤɜ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ 

ȷ.ū.Ⱥ.: ŬɟŰɖɟɘɞűɚŮɓɘəɐ ŮˊɘəɞɘɜɤɜɑŬ 
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1. ŪȺɋɅȼɇȽȾɃ ɀȺɅɃɆ 

 

1.1. ȺȽɆȷũɋũȼ 

 

ȼ ŮɘůŬɔɤɔɐ Űɖɠ ŬɘɛɞəɎɗŬɟůɖɠ ɤɠ ɗŮɟŬˊŮɑŬ Űɖɠ ɢɟɧɜɘŬɠ ɜŮűɟɘəɐɠ ŬɜŮˊɎɟəŮɘŬɠ 

ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɛɑŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɘŬŰɟɘəɏɠ ŮɝŮɚɑɝŮɘɠ Űɞɡ 20ɞɨ ŬɘɩɜŬ. ȼ 

ŬɜŬəɎɚɡɣɖ Ŭˊɧ Űɞɜ Willem J. Kolff  Űɞ 1943 Űɞɡ ˊɟɩŰɞɡ ɛɖɢŬɜɐɛŬŰɞɠ ŰŮɢɜɖŰɞɨ ɜŮűɟɞɨ [1] 

ŬˊɞŰɏɚŮůŮ Űɖɜ Ŭɟɢɐ ɛɑŬɠ ŬɚɛŬŰɩŭɞɡɠ ŬɜɎˊŰɡɝɖɠ ůŰɖɜ ɘůŰɞɟɑŬ Űɖɠ ŬɘɛɞəɎɗŬɟůɖɠ. ȷůɗŮɜŮɑɠ 

ɛŮ ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ, ˊɞɡ ɖ ŰŮɚɘəɐ Űɞɡɠ əŬŰɎɚɖɝɖ ɐŰŬɜ ɞ ɗɎɜŬŰɞɠ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ ŬɘɩɜŬ 

ɛŬɠ, ŰɩɟŬ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɢɟɧɜɘŬɠ ˊŮɟɘɞŭɘəɐɠ ŬɘɛɞəɎɗŬɟůɖɠ ɏɢɞɡɜ ˊŮɟɘůůɧŰŮɟŬ ŬɚɚɎ 

əŬɘ ˊɚɏɞɜ ˊɞɘɞŰɘəɎ ɢɟɧɜɘŬ ɕɤɐɠ. ɆŰɘɠ ȼɜɤɛɏɜŮɠ ɄɞɚɘŰŮɑŮɠ ȷɛŮɟɘəɐɠ (ȼɄȷ), ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

ŬůɗŮɜɩɜ ˊɞɡ ŬɘɛɞəŬɗŬɑɟɞɜŰŬɘ ˊɚɖůɘɎɕŮɘ ůŰŬɗŮɟɎ Űɘɠ 400.000, Ůɜɩ Űɞ 1984 ɐŰŬɜ 66.300 [2]. 

ȼ ŭɘŬŰɐɟɖůɖ Űɞɡ ɜŮűɟɞˊŬɗɞɨɠ ŬůɗŮɜɞɨɠ ůŰɖ ɕɤɐ ˊɟɞɦˊɞɗɏŰŮɘ, ˊɟɞɠ Űɞ ˊŬɟɧɜ 

ŰɞɡɚɎɢɘůŰɞɜ, Űɖɜ ˊŮɟɘɞŭɘəɐ ůɨɜŭŮůɐ Űɞɡ ɛŮ Űɞɜ ŰŮɢɜɖŰɧ ɜŮűɟɧ ɐ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ 

ůɡɢɜɩɜ ˊŮɟɘŰɞɜŬɥəɩɜ ˊɚɨůŮɤɜ ɛŮ ŮɘŭɘəɎ ŭɘŬɚɨɛŬŰŬ ɐ Űɖɜ ŬˊɧəŰɖůɖ Ɏɚɚɞɡ ɡɔɘɞɨɠ ɜŮűɟɞɨ 

ɛŮŰɎ Ŭˊɧ ŰɏɚŮůɖ ŮˊɘŰɡɢɞɨɠ ɛŮŰŬɛɧůɢŮɡůɖɠ. ȼ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɖ ɚɨůɖ ˊŬɟŬɛɏɜŮɘ ɖ ˊɟɩŰɖ, 

ŬɚɚɎ əŬɘ ɧŰŬɜ ŮɑɜŬɘ ŮűɘəŰɐ ɖ ˊɟɞŰɘɛɖŰɏŬ ɛŮŰŬɛɧůɢŮɡůɖ, ˊɎɚɘ ˊɟɞɖɔŮɑŰŬɘ ŭɘɎůŰɖɛŬ 

ůɨɜŭŮůɖɠ Űɞɡ ŬůɗŮɜɞɨɠ ɛŮ Űɞ ŰŮɢɜɖŰɧ ɜŮűɟɧ. ȰŰůɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ əŬŰɎɚɚɖɚɤɜ 

ɡˊɞŭɞɢɏɤɜ ůŰɞ ůɩɛŬ Űɞɡ ŬůɗŮɜɞɨɠ, ˊɟɞɠ ůɨɜŭŮůɐ Űɞɡ ɛŮ Űɞɜ Ůɜ ɚɧɔɤ ɕɤɞŭɧŰɖ ɛɖɢŬɜɘůɛɧ, 

ŬűɞɟɎ ůŰɞ ůɨɜɞɚɞ ůɢŮŭɧɜ Űɤɜ ŬůɗŮɜɩɜ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ ůŰɞ ŰŮɚɘəɧ ůŰɎŭɘɞ ɜŮűɟɘəɐɠ 

ŬɜŮˊɎɟəŮɘŬɠ. 

ɄɟɞɦˊɧɗŮůɖ ɔɘŬ Űɖ ůɡɜŮɢɐ ŬɟŰɖɟɘɞűɚŮɓɘəɐ ŮɝɤɜŮűɟɘəɐ əɎɗŬɟůɖ ŬˊɞŰŮɚŮɑ ɖ 

ŭɖɛɘɞɡɟɔɑŬ ŬɟŰɖɟɘɞűɚŮɓɘəɩɜ Ůˊɘəɞɘɜɤɜɘɩɜ (ŬɔɔŮɘŬəɏɠ ˊɟɞůˊŮɚɎůŮɘɠ), ɢŮɘɟɞɡɟɔɘəɩɜ 

ŭɖɚŬŭɐ ŮˊŮɛɓɎůŮɤɜ ˊɞɡ űɏɟɞɡɜ ůŮ ŮˊɘəɞɘɜɤɜɑŬ ɛɑŬ ŬɟŰɖɟɑŬ ɛŮ ɛɑŬ űɚɏɓŬ ï ůɡɜɐɗɤɠ Űɤɜ 

Ɏɜɤ Ɏəɟɤɜ ï ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬ ůɨůŰɖɛŬ ɡɣɖɚɐɠ ˊŬɟɞɢɐɠ ŬɑɛŬŰɞɠ, Ŭˊɧ ɛɑŬ ˊɨɚɖ Ůɘůɧŭɞɡ 

ůŮ ɛɑŬ ˊɨɚɖ Ůɝɧŭɞɡ, ɛŮ ůəɞˊɧ Űɖɜ ŬˊɞŭɞŰɘəɐ, ɤűɏɚɘɛɖ əŬɘ ŬˊɟɧůəɞˊŰɖ ŬɘɛɞəɎɗŬɟůɖ. 

ɉɟŮɘɎůŰɖəŬɜ ŬɟəŮŰɎ ɢɟɧɜɘŬ Ŭˊɧ Űɖɜ Ůˊɞɢɐ Űɞɡ Willem J. Kolff  ɛɏɢɟɘ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ 

ŮɝɤŰŮɟɘəɩɜ ŬɟŰɖɟɘɞűɚŮɓɘəɩɜ Ůˊɘəɞɘɜɤɜɘɩɜ Ŭˊɧ Űɞɡɠ Quinton, Dillard əŬɘ Scribner Űɞ 1960 

[3]. ȼ ɛɏɗɞŭɞɠ Ŭˊɏɓɖ ɢɟɐůɘɛɖ ɔɘŬ ŮˊŮɑɔɞɡůŮɠ ˊŮɟɘˊŰɩůŮɘɠ, əŬɗɧůɞɜ ŬˊɞŭŮɑɢɗɖəŮ ůɢŮŰɘəɎ 

ˊŮɟɘɞɟɘůɛɏɜɞɠ ɞ ɢɟɧɜɞɠ ŭɘɎɟəŮɘŬɠ Űɖɠ ŬɘɛŬŰɘəɐɠ ɟɞɐɠ ŮɜŰɧɠ ŬɡŰɩɜ Űɤɜ əŬɗŮŰɐɟɤɜ 

ůɨɜŭŮůɖɠ. ɄɟŬəŰɘəɎ, ɧɛɤɠ, ŬɡŰɧ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůɡůŰɖɛŬŰɘəɐ əŬɘ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɖ 

ˊŬɟɏɛɓŬůɖ ůŰɖɜ əɡəɚɞűɞɟɑŬ ɐ, Ŭɚɚɘɩɠ, ůɡůŰɖɛŬŰɘəɐ ŬɘɛɞəɎɗŬɟůɖ ůŮ ŬůɗŮɜŮɑɠ ɛŮ ɜŮűɟɘəɐ 

ŬɜŮˊɎɟəŮɘŬ ŰŮɚɘəɞɨ ůŰŬŭɑɞɡ, Ůɘůɐɢɗɖ Űɞ 1966 Ŭˊɧ Űɞɡɠ Brescia, Cimino əŬɘ Appel ɛŮ Űɖɜ 
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ŮůɤŰŮɟɘəɐ ŬɟŰɖɟɘɞűɚŮɓɘəɐ ŮˊɘəɞɘɜɤɜɑŬ Űɖɠ əŮɟəɘŭɘəɐɠ ŬɟŰɖɟɑŬɠ ɛŮ Űɖɜ əŮűŬɚɘəɐ űɚɏɓŬ 

ůŰɞ ɨɣɞɠ Űɞɡ əŬɟˊɞɨ [4]. 

Ƀɘ ŬɔɔŮɘŬəɏɠ ˊɟɞůˊŮɚɎůŮɘɠ ɔɘŬ ɢɟɧɜɘŬ ɜŮűɟɘəɐ ŬɘɛɞəɎɗŬɟůɖ ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ 

ɘŬŰɟɞɔŮɜŮɑɠ ŮˊɑəŰɖŰŮɠ ŬɟŰɖɟɘɞűɚŮɓɘəɏɠ ŮˊɘəɞɘɜɤɜɑŮɠ, ŬɡŰɧɚɞɔŮɠ ɐ ɛɖ ɛŮ ɢɟɐůɖ ůɡɜɗŮŰɘəɩɜ 

ɛɞůɢŮɡɛɎŰɤɜ, ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ ɔɘŬ ɗŮɟŬˊŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ. Ƀɘ ŮˊŮɛɓɎůŮɘɠ ŬɡŰɏɠ ŮɑɜŬɘ 

ůɐɛŮɟŬ ɞɘ ůɡɢɜɧŰŮɟŬ ŮəŰŮɚɞɨɛŮɜŮɠ ŬɔɔŮɘɞɢŮɘɟɞɡɟɔɘəɏɠ ŮɔɢŮɘɟɐůŮɘɠ ůŰɘɠ ȼɄȷ, ɧˊɤɠ 

ŬɜɏűŮɟŬɜ ɞɘ Kherlakian əŬɘ ůɡɜŮɟɔɎŰŮɠ 1984, ɗŮɤɟɩɜŰŬɠ çɡˊɞɢɟŮɤŰɘəɐè, ůŮ əɎɗŮ 

ŬɟŰɖɟɘɞűɚŮɓɘəɐ ŮˊɘəɞɘɜɤɜɑŬ, Űɖɜ ˊɟɞůˊɎɗŮɘŬ ŮˊɑŰŮɡɝɖɠ ɛŬəɟɞɢɟɧɜɘŬɠ ɓŬŰɧŰɖŰŬɠ əŬɘ 

ɚŮɘŰɞɡɟɔɑŬɠ [2]. ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɧɚɞ əŬɘ ɛŮɔŬɚɨŰŮɟɞɠ Ŭɟɘɗɛɧɠ ŬůɗŮɜɩɜ ɛŮ ɜŮűɟɘəɐ 

ŬɜŮˊɎɟəŮɘŬ ŰŮɚɘəɞɨ ůŰŬŭɑɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɛŮ ŬɘɛɞəɎɗŬɟůɖ. ȷɡŰɐ ɖ Ŭɨɝɖůɖ Űɞɡ Ŭɟɘɗɛɞɨ 

ŮɑɜŬɘ ɧɛɤɠ əŬɘ ˊɟŬɔɛŬŰɘəɐ [5], ŭŮŭɞɛɏɜɖɠ Űɖɠ ɛŮɑɤůɖɠ Űɤɜ ɜŮűɟɘəɩɜ ɛɞůɢŮɡɛɎŰɤɜ əŬɘ 

ˊŬɟɎɚɚɖɚŬ Űɖɠ Ŭɨɝɖůɖɠ Űɞɡ ɛɏůɞɡ ɧɟɞɡ ɖɚɘəɑŬɠ, ŬɚɚɎ əŬɘ Űɖɠ Ůˊɘɛɐəɡɜůɖɠ Űɖɠ Ůˊɘɓɑɤůɖɠ 

Űɤɜ ŬůɗŮɜɩɜ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ ůŮ ˊɟɞɔɟɎɛɛŬŰŬ ɢɟɧɜɘŬɠ ˊŮɟɘɞŭɘəɐɠ ŬɘɛɞəɎɗŬɟůɖɠ. ɆŰɘɠ 

ȼɄȷ, ˊŮɟɑˊɞɡ 100.000 ŬůɗŮɜŮɑɠ ɡˊɞɓɎɚɚɞɜŰŬɘ ŮŰɖůɑɤɠ ůŮ ŬɔɔŮɘŬəɏɠ ˊɟɞůˊŮɚɎůŮɘɠ [6]. 

Eɜɩ, ˊŬɔəɞůɛɑɤɠ ˊŮɟɘůůɧŰŮɟɞɘ Ŭˊɧ 200.000 ɜŮűɟɞˊŬɗŮɑɠ ŬůɗŮɜŮɑɠ ŭɘŬŰɖɟɞɨɜŰŬɘ ůŰɖ ɕɤɐ 

ɢɎɟɖ ůŰɘɠ ŬɔɔŮɘŬəɏɠ ˊɟɞůˊŮɚɎůŮɘɠ [7]. 

ȼ ŬɔɔŮɘŬəɐ ˊɟɞůˊɏɚŬůɖ ɔɘŬ ŬɘɛɞəɎɗŬɟůɖ ŮɑɜŬɘ ɛɑŬ Ŭˊɧ Űɘɠ ůɡɢɜɧŰŮɟŬ ŮəŰŮɚɞɨɛŮɜŮɠ 

ŬɔɔŮɘɞɢŮɘɟɞɡɟɔɘəɏɠ ŮˊŮɛɓɎůŮɘɠ [2,8-10]. ȼ ŰɞˊɞɗɏŰɖůɖ əŮɜŰɟɘəɩɜ űɚŮɓɘəɩɜ əŬɗŮŰɐɟɤɜ, ɞɘ 

ŬɡŰɧɚɞɔŮɠ (ɛŮ ŬɡŰɧɚɞɔɞ ɘůŰɧ) əŬɘ ˊɟɞůɗŮŰɘəɏɠ (ɛŮ ůɡɜɗŮŰɘəɎ ɛɞůɢŮɨɛŬŰŬ) 

ŬɟŰɖɟɘɞűɚŮɓɘəɏɠ ŮˊɘəɞɘɜɤɜɑŮɠ ŬˊɞŰŮɚɞɨɜ Űɞ ɗŮɛɏɚɘɞ ɚɑɗɞ Űɖɠ ŬɘɛɞəɎɗŬɟůɖɠ. ȽŭŬɜɘəɐ 

ŬɟŰɖɟɘɞűɚŮɓɘəɐ ŮˊɘəɞɘɜɤɜɑŬ ŮɑɜŬɘ ɖ ŬɔɔŮɘŬəɐ ˊɟɞůˊɏɚŬůɖ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɝŬůűŬɚɑɕŮɘ Űɖ 

ůɡɜɏɢŮɘŬ Űɖɠ ɕɤɐɠ ůŰɞɡɠ ɜŮűɟɞˊŬɗŮɑɠ, ˊŬɟŮɛɓŬɑɜɞɜŰŬɠ ůŰɖɜ əɡəɚɞűɞɟɑŬ Űɞɡ ŬɑɛŬŰɞɠ əŬɘ 

ŬˊɞŭɑŭɞɜŰŬɠ ɟɞɏɠ ŰɞɡɚɎɢɘůŰɞɜ 400 mL/min ŰɟŮɘɠ űɞɟɏɠ Űɖɜ ŮɓŭɞɛɎŭŬ [8], Ůɜɩ ŰŬ ˊɞůɞůŰɎ 

ŬˊɞŰɡɢɑŬɠ (ɎɛŮůɖɠ əŬɘ ŬˊɩŰŮɟɖɠ) ŬɚɚɎ əŬɘ Űɤɜ Ůˊɘˊɚɞəɩɜ Űɖɠ ɜŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŬ. 

Ƀɘ ŬɔɔŮɘŬəɏɠ ˊɟɞůˊŮɚɎůŮɘɠ ɔɘŬ ŬɘɛɞəɎɗŬɟůɖ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ Ůˊɘˊɚɞəɏɠ Űɞɡɠ, 

ŬˊɞŰŮɚɞɨɜ ˊɖɔɐ Ŭɡɝɖɛɏɜɖɠ ɜɞůɖɟɧŰɖŰŬɠ, ɜɞůɞəɞɛŮɘŬəɐɠ űɟɞɜŰɑŭŬɠ əŬɘ əɧůŰɞɡɠ [11-13]. 

ũɘŬ Űɞɡɠ ˊŮɟɘůůɧŰŮɟɞɡɠ ŬɘɛɞəŬɗŬɘɟɧɛŮɜɞɡɠ ŬůɗŮɜŮɑɠ ůŰɘɠ ȼɄȷ, ɖ əɡɟɘɧŰŮɟɖ ŬɘŰɑŬ 

ɜɞůɞəɞɛŮɘŬəɐɠ ɜɞůɖɚŮɑŬɠ ɞűŮɑɚŮŰŬɘ ůŮ ˊɟɧɓɚɖɛŬ ůɢŮŰɘɕɧɛŮɜɞ ɛŮ Űɖɜ Ůˊɘɓɑɤůɖ Űɖɠ 

ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ [14]. ȼ ŭɡůɚŮɘŰɞɡɟɔɑŬ Űɤɜ ŬɔɔŮɘŬəɩɜ ˊɟɞůˊŮɚɎůŮɤɜ ůŮ 

ŬɘɛŬəŬɗŬɘɟɧɛŮɜɞɡɠ ŬůɗŮɜŮɑɠ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬɘŰɑŬ ɗɜɖůɘɛɧŰɖŰɎɠ Űɞɡɠ. ɆŰɘɠ ȼɄȷ 

230.000 ɢɟɧɜɘɞɘ ŬɘɛŬəŬɗŬɘɟɧɛŮɜɞɘ ŬůɗŮɜŮɑɠ əŬŰŬɚɐɔɞɡɜ ŮŰɖůɑɤɠ, Ŭɟɘɗɛɧɠ ˊɞɡ ŬɡɝɎɜŮŰŬɘ 

əŬŰɎ 7% ŬɜɎ ɏŰɞɠ [15,16]. ȰɢŮɘ ˊɟɞůŭɘɞɟɘůŰŮɑ ɧŰɘ ˊŮɟɑˊɞɡ Űɞ 20% Űɤɜ ŬɘɛŬəŬɗŬɘɟɧɛŮɜɤɜ 

ŬůɗŮɜɩɜ [17] ˊŬɟɞɡůɘɎɕŮɘ əɎˊɞɘŬ ŭɡůɚŮɘŰɞɡɟɔɑŬ ůŰɖɜ ŬɔɔŮɘŬəɐ ˊɟɞůˊɏɚŬůɐ Űɞɡ ɛŮ 

ůɡɜɞɚɘəɧ əɧůŰɞɠ ˊŮɟɑˊɞɡ 1,7 ŭɘůŮəŬŰɞɛɛɨɟɘŬ ŭɞɚɎɟɘŬ ŬɜɎ ɢɟɧɜɞ [18]. ɆŰɘɠ ȼɄȷ əŬɘ ůŰɖɜ 
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Ⱥɡɟɩˊɖ ůŮ ˊɞůɞůŰɧ 70% əŬɘ 60%, ŬɜŰɑůŰɞɘɢŬ ɢɟɧɜɘɤɜ ŬɘɛɞəŬɗŬɘɟɧɛŮɜɤɜ ŬůɗŮɜɩɜ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ŬɔɔŮɘŬəɐ ˊɟɞůˊɏɚŬůɖ, ůɡɜɗŮŰɘəɧ ŬɟŰɖɟɘɞűɚŮɓɘəɧ ɛɧůɢŮɡɛŬ Ŭˊɧ 

ŮəŰŮŰŬɛɏɜɞ ˊɞɚɡŰŮŰɟŬűɗɞɟɘɞŬɘɗɡɚɏɜɘɞ (expanded polytetrafluoroethylene, ePTFE) ɏɜŬɜŰɘ 

Űɤɜ ɡˊɞɚɞɑˊɤɜ Ůɘŭɩɜ ŬɔɔŮɘŬəɐɠ ˊɟɞůˊɏɚŬůɖɠ, ɘŭɘŬɑŰŮɟŬ ůŮ ŬůɗŮɜŮɑɠ ɞɘ ɞˊɞɑɞɘ ŮɑɢŬɜ ŭŮɢɗŮɑ 

əŬɘ ůŰɞ ˊŬɟŮɚɗɧɜ űɑůŰɞɡɚŬ əŬɘ Űɖɜ ŮɑɢŬɜ ŬˊɞɟɟɑɣŮɘ [19-21]. ȰɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ ɛŮŰɎ Űɞ 

ˊɏɟŬɠ Ůɜɧɠ əŬɘ ŭɨɞ ŮŰɩɜ Ŭˊɧ Űɖɜ ŰɞˊɞɗɏŰɖůɖ Űɞɡ ŬɟŰɖɟɘɞűɚŮɓɘəɞɨ ɛɞůɢŮɨɛŬŰɞɠ ePTFE ůŮ 

ŬɘɛɞəŬɗŬɘɟɧɛŮɜɞɡɠ ŬůɗŮɜŮɑɠ, ɞ ŭŮɑəŰɖɠ ɓŬŰɧŰɖŰŬɠ Űɞɡ ɛɞůɢŮɨɛŬŰɞɠ ŮɑɜŬɘ 40-50% əŬɘ 25% 

ŬɜŰɑůŰɞɘɢŬ [19,22]. ȼ ɗɟɧɛɓɤůɖ Űɞɡ ɛɞůɢŮɨɛŬŰɞɠ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬɘŰɑŬ ɧɚɤɜ Űɤɜ 

ŭɡůɚŮɘŰɞɡɟɔɘɩɜ Űɤɜ ŬɔɔŮɘŬəɩɜ ˊɟɞůˊŮɚɎůŮɤɜ ůŮ ˊɞůɞůŰɧ 80%. ȺɜŰɞɨŰɞɘɠ, ůŮ ˊɞůɞůŰɧ 

ˊɎɜɤ Ŭˊɧ 90% Űɤɜ ɗɟɞɛɓɞɨɛŮɜɤɜ ɛɞůɢŮɡɛɎŰɤɜ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ůŰɏɜɤůɖ Űɞɡ ɛɞůɢŮɨɛŬŰɞɠ 

ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŮ űɚŮɓɘəɐ ɘɜɞɛɡɥəɐ ɡˊŮɟˊɚŬůɑŬ əŬɘ ŬɔɔŮɘŬəɐ ŬɜŬəŬŰŬůəŮɡɐ, ŮɑŰŮ ůŰɞ 

ůɖɛŮɑɞ Űɖɠ ŬɟŰɖɟɘɞűɚŮɓɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɑŰŮ ůŰɖɜ əŮɜŰɟɘəɐ Űɖɠ ˊŮɟɘɞɢɐ [23,24]. 

ɄŬɟɎ Űɞ ɛŮɔɎɚɞ ɛɏɔŮɗɞɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ, ŭŮɜ ɡˊɎɟɢɞɡɜ ɛɏɢɟɘ ůɐɛŮɟŬ 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɛɏůŬ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ əŬɘ Űɖ ɗŮɟŬˊŮɑŬ Űɖɠ űɚŮɓɘəɐɠ ůŰɏɜɤůɖɠ əŬɘ Űɖɠ 

űɚŮɓɘəɐɠ ɘɜɞɛɡɥəɐɠ ɡˊŮɟˊɚŬůɑŬɠ Űɤɜ ŬɟŰɖɟɘɞűɚŮɓɘəɩɜ ɛɞůɢŮɡɛɎŰɤɜ ePTFE [25,26]. ȷɡŰɧ 

ɞűŮɑɚŮŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ůŰɖɜ ɏɚɚŮɘɣɖ ŮˊŬɟəɞɨɠ ɔɜɩůɖɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊŬɗɞűɡůɘɞɚɞɔɑŬ 

Űɖɠ ɘɜɞɛɡɥəɐɠ ɡˊŮɟˊɚŬůɑŬɠ ůŮ ŬɘɛɞŭɡɜŬɛɘəɧ, əɡŰŰŬɟɘəɧ ŬɚɚɎ əŬɘ ɛɞɟɘŬəɧ ŮˊɑˊŮŭɞ [25]. 

 

1.2. ȾȷɅȹȽȷũũȺȽȷȾɃ ɆɈɆɇȼɀȷ 

 

ɇɞ əɡəɚɞűɞɟɘəɧ ůɨůŰɖɛŬ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ ɞɟɔŬɜɘůɛɞɨ ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ Űɞ 

əŬɟŭɘŬɔɔŮɘŬəɧ (Ŭɘɛɞűɧɟɞ ŬɔɔŮɘŬəɧ) əŬɘ Űɞ ɚŮɛűɘəɧ ŬɔɔŮɘŬəɧ ůɨůŰɖɛŬ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ˊɟɩŰɞɡ ůɡɜɑůŰŬŰŬɘ ůŰɖ ɛŮŰŬűɞɟɎ ŬɑɛŬŰɞɠ ɛŮŰŬɝɨ Űɖɠ əŬɟŭɑŬɠ əŬɘ Űɤɜ ɘůŰɩɜ əŬɘ ˊɟɞɠ Űɘɠ 

ŭɨɞ ŭɘŮɡɗɨɜůŮɘɠ, Ůɜɩ Űɞ ŭŮɨŰŮɟɞ ůɡɚɚɏɔŮɘ Űɖ ɚɏɛűɞ, ŭɖɚŬŭɐ Űɖɜ ˊŮɟɑůůŮɘŬ Űɞɡ 

ŮɝɤəɡŰŰɎɟɘɞɡ ɡɔɟɞɨ Űɤɜ ɘůŰɩɜ əŬɘ Űɖɜ ŮˊŬɜŬűɏɟŮɘ ůŰɞ əŬɟŭɘŬɔɔŮɘŬəɧ ůɨůŰɖɛŬ. Ⱥˊɞɛɏɜɤɠ, 

Űɞ ɚŮɛűɘəɧ ůɨůŰɖɛŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɛɞɜɧŭɟɞɛɖ, Ůɜɩ Űɞ əŬɟŭɘŬɔɔŮɘŬəɧ Ŭɛűɑŭɟɞɛɖ 

əɡəɚɞűɞɟɑŬ [27,28]. 

ɇɞ əŬɟŭɘŬɔɔŮɘŬəɧ ůɨůŰɖɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ əŬɟŭɘɎ əŬɘ ŭɨɞ Ůˊɘɛɏɟɞɡɠ 

çəɡəɚɩɛŬŰŬè Űɞɡ ŬɑɛŬŰɞɠ: ŬɡŰɧ Űɖɠ ˊɜŮɡɛɞɜɘəɐɠ əɡəɚɞűɞɟɑŬɠ, ˊɞɡ ɛŮŰŬűɏɟŮɘ Űɞ ŬɑɛŬ Ŭˊɧ 

əŬɘ ˊɟɞɠ Űɞɡɠ ˊɜŮɨɛɞɜŮɠ, ɧˊɞɡ ɔɑɜŮŰŬɘ ɖ ŬɜŰŬɚɚŬɔɐ ŬŮɟɑɤɜ əŬɘ ŬɡŰɧ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ 

əɡəɚɞűɞɟɑŬɠ, ɛŮ Űɞ ɞˊɞɑɞ Űɞ ŬɑɛŬ əŬŰŬɜɏɛŮŰŬɘ ůŮ ɧɚɞɡɠ Űɞɡɠ ɘůŰɞɨɠ Űɞɡ ůɩɛŬŰɞɠ. ɇŬ ŭɨɞ 

ŬɡŰɎ əɡəɚɩɛŬŰŬ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŬɟŰɖɟɑŮɠ, ŰɟɘɢɞŮɘŭɐ ŬɔɔŮɑŬ əŬɘ űɚɏɓŮɠ. Ƀɘ ŬɟŰɖɟɑŮɠ 

ŮɑɜŬɘ ɛɑŬ ůŮɘɟɎ Ŭˊɧ ŬɘɛɞűɧɟŬ ŬɔɔŮɑŬ ˊɞɡ ɛŮŰŬűɏɟɞɡɜ Űɞ ŬɑɛŬ Ŭˊɧ Űɖɜ əŬɟŭɘɎ ˊɟɞɠ Űɖɜ 
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ˊŮɟɘűɏɟŮɘŬ, ůɡɜŮɢɩɠ ŭɘŬəɚŬŭɘɕɧɛŮɜŮɠ ůŮ ŬɔɔŮɑŬ ɛɘəɟɧŰŮɟɖɠ ŭɘŬɛɏŰɟɞɡ, ɛŮ ŰŮɚɘəɐ ŭɘŬɑɟŮůɖ 

ŰŬ ŰɟɘɢɞŮɘŭɐ ˊɞɡ ŬɟŭŮɨɞɡɜ ɧɚŮɠ Űɘɠ ˊŮɟɘɞɢɏɠ Űɞɡ ůɩɛŬŰɞɠ ɛŮ ŬɑɛŬ. ɇŬ ŰɟɘɢɞŮɘŭɐ ŮɑɜŬɘ ŰŬ 

ŬɔɔŮɑŬ ɛŮ Űɞ ɚŮˊŰɧŰŮɟɞ ŰɞɑɢɤɛŬ, Űɖ ɛɘəɟɧŰŮɟɖ ŭɘɎɛŮŰɟɞ əŬɘ ůɢɖɛŬŰɑɕɞɡɜ ŭɑəŰɡŬ ɧˊɞɡ 

ɔɑɜŮŰŬɘ ɖ ŬɜŰŬɚɚŬɔɐ ŬŮɟɑɤɜ, ɗɟŮˊŰɘəɩɜ ůɡůŰŬŰɘəɩɜ, ɞɟɛɞɜɩɜ, ɛŮŰŬɓɞɚɘəɩɜ ˊɟɞɥɧɜŰɤɜ əŬɘ 

ůɖɛŬŰɞŭɞŰɘəɩɜ ɛɞɟɑɤɜ ɛŮŰŬɝɨ ŬɑɛŬŰɞɠ əŬɘ ɘůŰɩɜ, ɚŮɘŰɞɡɟɔɑŬ ɞɡůɘɩŭɖɠ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ 

Űɖɠ űɡůɘɞɚɞɔɘəɐɠ ɛŮŰŬɓɞɚɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əŬɘ Űɖɠ ɞɛɞɘɧůŰŬůɖɠ Űɤɜ ɘůŰɩɜ. ɇɏɚɞɠ, ɞɘ 

űɚɏɓŮɠ ŬˊɞŰŮɚɞɨɜ ŰŬ ŬɔɔŮɑŬ, ˊɞɡ ˊŬɟɞɢŮŰŮɨɞɡɜ Űɞ ŬɑɛŬ Ŭˊɧ Űɞ ŭɑəŰɡɞ Űɤɜ ŰɟɘɢɞŮɘŭɩɜ 

ŬɔɔŮɑɤɜ ůŮ ŬɔɔŮɑŬ ɞɚɞɏɜŬ əŬɘ ɛŮɔŬɚɨŰŮɟɖɠ ŭɘŬɛɏŰɟɞɡ, ŮˊɘůŰɟɏűɞɜŰɎɠ Űɞ ŰŮɚɘəɎ ůŰɖɜ 

əŬɟŭɘɎ [27,28]. 

ɆɡɜɖɗɑɕŮŰŬɘ ɖ ŭɘɎəɟɘůɖ Űɞɡ əɡəɚɞűɞɟɘəɞɨ ůɡůŰɐɛŬŰɞɠ ůŮ ɛŬəɟɞəɡəɚɞűɞɟɑŬ, ˊɞɡ 

ŬűɞɟɎ ůŰŬ ɞɟŬŰɎ ɛŮ ɔɡɛɜɧ ɛɎŰɘ ŬɔɔŮɑŬ ŭɘŬɛɏŰɟɞɡ ɛŮɔŬɚɨŰŮɟɖɠ Űɞɡ 0,1 mm (ɛɡɥəɞɨ əŬɘ 

ŮɚŬůŰɘəɞɨ Űɨˊɞɡ ŬɟŰɖɟɑŮɠ, ɛŮɔɎɚŬ ŬɟŰɖɟɑŭɘŬ, ɛɡɥəɞɨ Űɨˊɞɡ űɚɏɓŮɠ) əŬɘ ɛɘəɟɞəɡəɚɞűɞɟɑŬ, 

ˊɞɡ ŬűɞɟɎ ůŰŬ ɞɟŬŰɎ ɛɧɜɞ ɛŮ ɛɘəɟɞůəɧˊɘɞ ŬɔɔŮɑŬ (ŬɟŰɖɟɑŭɘŬ, ŰɟɘɢɞŮɘŭɐ, űɚŮɓɑŭɘŬ). ȼ 

ɛɘəɟɞəɡəɚɞűɞɟɑŬ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɖɜ ŬɜŰŬɚɚŬɔɐ ɞɡůɘɩɜ ɛŮŰŬɝɨ ŬɑɛŬŰɞɠ əŬɘ 

ɘůŰɩɜ, ɧˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, ŬɚɚɎ əŬɘ ůŮ ˊŮɟɘˊŰɩůŮɘɠ űɚŮɔɛɞɜɐɠ [27,28]. 

 

1.3. ɇɃ ȷũũȺȽȷȾɃ ɇɃȽɉɋɀȷ 

 

ɄŬɟɧŰɘ ŰŬ ŬɔɔŮɑŬ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ ɏɢɞɡɜ əɞɘɜɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɞɟɘůɛɏɜŮɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ, ɞɘ ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜ əŬɘ Űɖ ɓɎůɖ ɔɘŬ Űɖɜ 

əŬŰɎŰŬɝɖ Űɤɜ ŬɔɔŮɑɤɜ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ əŬŰɖɔɞɟɑŮɠ. ȰŰůɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŰŬ ŰɞɘɢɩɛŬŰŬ 

Űɤɜ ŬɔɔŮɑɤɜ ˊɞɡ ŭɏɢɞɜŰŬɘ ɡɣɖɚɏɠ ˊɘɏůŮɘɠ (ɧˊɤɠ ŮɑɜŬɘ ɞɘ ɡˊɞəɚŮɑŭɘŮɠ ŬɟŰɖɟɑŮɠ) ŮɑɜŬɘ 

ˊŬɢɨŰŮɟŬ Ŭˊɧ ŬɡŰɎ ˊɞɡ ɛŮŰŬűɏɟɞɡɜ ŬɑɛŬ ɛŮ ɢŬɛɖɚɐ ˊɑŮůɖ (ɧˊɤɠ ŮɑɜŬɘ ɞɘ ɡˊɞəɚŮɑŭɘŮɠ 

űɚɏɓŮɠ). ɄŬɟɧɚŬ ŬɡŰɎ, ɧɛɤɠ ɖ ŭɘɎɛŮŰɟɞɠ Űɤɜ ŬɟŰɖɟɘɩɜ ŮɚŬŰŰɩɜŮŰŬɘ ůŮ əɎɗŮ ŭɘŬəɚɎŭɤůɖ, 

ɖ ŭɘɎɛŮŰɟɞɠ Űɤɜ űɚŮɓɩɜ ŬɡɝɎɜŮɘ ɛŮŰɎ Ŭˊɧ əɎɗŮ ůɨɔəɚɘůɖ, ɛŮŰŬɓɎɚɚɞɜŰŬɠ Ůˊɞɛɏɜɤɠ əŬɘ ŰŬ 

ŬɜŰɑůŰɞɘɢŬ ůŰɟɩɛŬŰŬ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ Űɤɜ ŬɔɔŮɑɤɜ. ɆɡɜŮˊɩɠ, ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ɛɧɜɞ Űɞ ˊɎɢɞɠ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ ɔɘŬ Űɖ ŭɘɎəɟɘůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ŬɟŰɖɟɘɩɜ Ŭˊɧ űɚɏɓŮɠ, 

əŬɗɩɠ ɖ ůɨɔəɟɘůɖ ŭŮɜ ŮɑɜŬɘ ŬˊɧɚɡŰɖ. ȷɜŰɑɗŮŰŬ, ŰŬ ŰɞɘɢɩɛŬŰŬ Űɤɜ ŰɟɘɢɞŮɘŭɩɜ əŬɘ Űɤɜ 

űɚŮɓɘŭɑɤɜ ˊŬɟɞɡůɘɎɕɞɡɜ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ əŬɘ ŮɑɜŬɘ ɚɘɔɧŰŮɟɞ ˊɞɚɨˊɚɞəŬ Ŭˊɧ ŬɡŰɎ Űɤɜ 

ɛŮɔŬɚɨŰŮɟɤɜ ŬɔɔŮɑɤɜ, ɔŮɔɞɜɧɠ ˊɞɡ ŰŬ əŬɗɘůŰɎ ŮɨəɞɚŬ ŭɘŬəɟɘŰɎ. ɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ, 

ˊɎɜŰɤɠ, ɞɘ ŬɟŰɖɟɑŮɠ ŭɘŬɗɏŰɞɡɜ ˊŬɢɨŰŮɟɞ ŰɞɑɢɤɛŬ əŬɘ ɛɘəɟɧŰŮɟɖ ŭɘɎɛŮŰɟɞ Ŭˊɧ Űɘɠ 

ŬɜŰɑůŰɞɘɢŮɠ űɚɏɓŮɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ůɡɜɐɗɖɠ ŮɛűɎɜɘůɖ Űɤɜ ŬɟŰɖɟɘɩɜ ůŮ ɘůŰɞɚɞɔɘəɏɠ Űɞɛɏɠ 

ŮɑɜŬɘ ɛŮ ɆɢɐɛŬ əɡəɚɘəɧ əŬɘ ɢɤɟɑɠ ŬɑɛŬ ůŰɞɜ Ŭɡɚɧ Űɞɡɠ (ɆɢɐɛŬ 1.1) [27-29]. 
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ɇɞ ŰɞɑɢɤɛŬ Űɤɜ ŬɔɔŮɑɤɜ ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ ŰɟɑŬ ɓŬůɘəɎ ŭɞɛɘəɎ ůɡůŰŬŰɘəɎ: 

Ůɜŭɞɗɐɚɘɞ, ɛɡɥəɧ ɘůŰɧ əŬɘ ůɡɜŭŮŰɘəɧ ɘůŰɧ ɛŮ ŮɚŬůŰɘəɎ ůŰɞɘɢŮɑŬ. ȼ ŬɜŬɚɞɔɑŬ əŬɘ ɖ 

ɞɟɔɎɜɤůɖ Űɤɜ Űɟɘɩɜ ŬɡŰɩɜ ůŰɞɘɢŮɑɤɜ əŬŰɎ ɛɐəɞɠ Űɞɡ əɡəɚɞűɞɟɘəɞɨ ůɡůŰɐɛŬŰɞɠ 

ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ ɛɖɢŬɜɘəɞɨɠ əŬɘ ɛŮŰŬɓɞɚɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ, ɧˊɤɠ ŮɑɜŬɘ ɖ ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ 

əŬɘ ɞɘ ɛŮŰŬɓɞɚɘəɏɠ ŬɜɎɔəŮɠ Űɤɜ ɘůŰɩɜ. Ƀɘ ɘůŰɞɑ ŬɡŰɞɑ, ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬɜŬɚɞɔɑŮɠ, 

ůɢɖɛŬŰɑɕɞɡɜ Űɞ ŰɞɑɢɤɛŬ ɧɚɤɜ Űɤɜ ŬɔɔŮɑɤɜ, ŮəŰɧɠ Ŭˊɧ ŬɡŰɧ Űɤɜ ŰɟɘɢɞŮɘŭɩɜ əŬɘ Űɤɜ 

ɛŮŰŬŰɟɘɢɞŮɘŭɘəɩɜ űɚŮɓɘŭɑɤɜ, Űɤɜ ɞˊɞɑɤɜ ŰŬ ɛɧɜŬ ŭɞɛɘəɎ ůɡůŰŬŰɘəɎ ŮɑɜŬɘ Űɞ Ůɜŭɞɗɐɚɘɞ, ɞ 

ɓŬůɘəɧɠ ɡɛɏɜŬɠ ŬɡŰɞɨ əŬɘ ŰŬ ˊŮɟɘəɨŰŰŬɟŬ [27-29]. 

 

 

ɆɢɐɛŬ 1.1. ɆɢɖɛŬŰɘəɧ ŭɘɎɔɟŬɛɛŬ ɛɡɥəɞɨ Űɨˊɞɡ ŬɟŰɖɟɑŬɠ (ŬɟɘůŰŮɟɎ) əŬɘ ŮɚŬůŰɘəɐɠ 

ŬɟŰɖɟɑŬɠ (ŭŮɝɘɎ). Ƀ ɛɏůɞɠ ɢɘŰɩɜŬɠ Űɖɠ ŮɚŬůŰɘəɐɠ ŬɟŰɖɟɑŬɠ ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ ůŰɟɩɛŬŰŬ 

ɚŮɑɤɜ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ ˊɞɡ ŭɘŬɢɤɟɑɕɞɜŰŬɘ Ŭˊɧ ŮɚŬůŰɘəɎ ˊɏŰŬɚŬ. Ƀ ɏɝɤ ɢɘŰɩɜŬɠ əŬɘ Űɞ 

ŮɝɤŰŮɟɘəɧ ŰɛɐɛŬ Űɞɡ ɛɏůɞɡ ɢɘŰɩɜŬ ˊŮɟɘɏɢŮɘ ɛɘəɟɎ ŬɘɛɞűɧɟŬ ŬɔɔŮɑŬ, ŮɚŬůŰɘəɏɠ ɑɜŮɠ əŬɘ ɑɜŮɠ 

əɞɚɚŬɔɧɜɞɡ [27]. 

 

1.4. IɆɇɃȿɃũȽȾȼ ȹɃɀȼ ȷȽɀɃūɃɅɋɁ ȷũũȺȽɋɁ 

 

ɇɟɑŬ ɝŮɢɤɟɘůŰɎ, ůɡɔəŮɜŰɟɘəɎ ůŰɟɩɛŬŰŬ ɘůŰɞɨ (ɢɘŰɩɜŮɠ) ŬˊŬɟŰɑɕɞɡɜ Űɞ ŰɞɑɢɤɛŬ 

Ůɜɧɠ Űɡˊɘəɞɨ Ŭɘɛɞűɧɟɞɡ ŬɔɔŮɑɞɡ (ɆɢɐɛŬ 1.2). Ʉɟɞɠ Űɞ ŮůɤŰŮɟɘəɧ ɓɟɑůəŮŰŬɘ ɞ ɏůɤ ɢɘŰɩɜŬɠ, 

ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɞɜɐ ůŰɞɘɓɎŭŬ ˊŮˊɚŬŰɡůɛɏɜɤɜ, ˊɚŬəɤŭɩɜ ŮɜŭɞɗɖɚɘŬəɩɜ 

əɡŰŰɎɟɤɜ, ŰŬ ɞˊɞɑŬ ůɢɖɛŬŰɑɕɞɡɜ ɏɜŬ ůɤɚɐɜŬ ˊɞɡ ŮˊŮɜŭɨŮɘ Űɞɜ Ŭɡɚɧ Űɞɡ ŬɔɔŮɑɞɡ, ɛŬɕɑ ɛŮ 
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Űɞɜ ɡˊɞəŮɑɛŮɜɞ ɡˊŮɜŭɞɗɖɚɘŬəɧ ůɡɜŭŮŰɘəɧ ɘůŰɧ. ɇɞ ɛŮůŬɑɞ ůŰɟɩɛŬ ɘůŰɞɨ, ɞ ɛɏůɞɠ ɢɘŰɩɜŬɠ 

ůɡɜŰɑɗŮŰŬɘ əɡɟɑɤɠ Ŭˊɧ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ ɛŮ ɞɛɧəŮɜŰɟɖ ŭɘɎŰŬɝɖ ɔɨɟɤ Ŭˊɧ Űɞɜ Ŭɡɚɧ Űɞɡ 

ŬɔɔŮɑɞɡ. ɇɞ ˊɚɏɞɜ ŮɝɤŰŮɟɘəɧ ůŰɟɩɛŬ, ɞ ɏɝɤ ɢɘŰɩɜŬɠ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ ɘɜɞŮɚŬůŰɘəɧ 

ůɡɜŭŮŰɘəɧ ɘůŰɧ ɛŮ Ůˊɘɛɐəɖ ˊɟɞůŬɜŬŰɞɚɘůɛɧ [27]. 

Ƀ ɏůɤ ɢɘŰɩɜŬɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ůŰɞ ŮɝɤŰŮɟɘəɧ Űɞɡ ŰɛɐɛŬ Űɖɜ ɏůɤ ŮɚŬůŰɘəɐ ɛŮɛɓɟɎɜɖ, 

ɛɑŬ ɚŮˊŰɐ ɕɩɜɖ ŮɚŬůŰɘəɩɜ ɘɜɩɜ ˊɞɡ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŬɜŬˊŰɡɔɛɏɜɖ ůŰɘɠ ɛŮůŬɑɞɡ ɛŮɔɏɗɞɡɠ 

ŬɟŰɖɟɑŮɠ. ȷɜŰɑůŰɞɘɢŬ, Űɞ ŮɝɩŰŬŰɞ ŰɛɐɛŬ Űɞɡ ɛɏůɞɡ ɢɘŰɩɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɑŬ Ůˊɑůɖɠ ɚŮˊŰɐ 

ɕɩɜɖ ŮɚŬůŰɘəɩɜ ɘɜɩɜ, Űɖɜ ɏɝɤ ŮɚŬůŰɘəɐ ɛŮɛɓɟɎɜɖ, ˊɞɡ ɧɛɤɠ ŭŮɜ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŮ ɧɚŮɠ Űɘɠ 

ŬɟŰɖɟɑŮɠ. ɇŬ əɨŰŰŬɟŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ɓŬɗɘɎ ůŰɞ ɛɏůɞ ɢɘŰɩɜŬ əŬɗɩɠ əŬɘ ŰŬ əɨŰŰŬɟŬ Űɞɡ 

ɏɝɤ ɢɘŰɩɜŬ ŬɘɛŬŰɩɜɞɜŰŬɘ Ŭˊɧ ŰŬ ŬɔɔŮɑŬ Űɤɜ ŬɔɔŮɑɤɜ [27-29]. 

  

 

ɆɢɐɛŬ 1.2. ɆɢɖɛŬŰɘəɐ ŬˊŮɘəɧɜɘůɖ Űɖɠ ɘůŰɞɚɞɔɘəɐɠ ŭɞɛɐɠ Ůɜɧɠ Ŭɘɛɞűɧɟɞɡ ŬɔɔŮɑɞɡ [27]. 

 

1.4.1. Ȱůɤ ɢɘŰɩɜŬɠ 

 

TŬ ŮɜŭɞɗɖɚɘŬəɎ əɨŰŰŬɟŬ (ɛɞɜɧůŰɞɘɓɞ ˊɚŬəɩŭŮɠ Ůˊɘɗɐɚɘɞ) ˊɞɡ ŮˊŮɜŭɨɞɡɜ Űɞɜ Ŭɡɚɧ 

Űɞɡ Ŭɘɛɞűɧɟɞɡ ŬɔɔŮɑɞɡ ůŰɖɟɑɕɞɜŰŬɘ ůŰɞ ɓŬůɘəɧ ɡɛɏɜŬ. ɇŬ ˊŮˊɚŬůŰɡůɛɏɜŬ ŬɡŰɎ əɨŰŰŬɟŬ 

ŮɑɜŬɘ ŭɘŬŰŮŰŬɔɛɏɜŬ ůŮ ɏɜŬ ɚŮˊŰɧ ůŰɟɩɛŬ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɞ Ůˊɘɛɐəɖɠ ɎɝɞɜɎɠ Űɞɡɠ ɜŬ 

ŮɑɜŬɘ ůɢŮŭɧɜ ˊŬɟɎɚɚɖɚɞɠ ɛŮ Űɞɜ Ůˊɘɛɐəɖ ɎɝɞɜŬ Űɞɡ ŬɔɔŮɑɞɡ, ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŮ 
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ɛŮɛɞɜɤɛɏɜŬ ŮɜŭɞɗɖɚɘŬəɎ əɨŰŰŬɟŬ ɜŬ ŮˊŮɜŭɨɞɡɜ ɛɧɜŬ Űɞɡɠ Űɞɜ Ŭɡɚɧ ŰɞɡɚɎɢɘůŰɞɜ ɛɘəɟɞɨ 

ŭɘŬɛŮŰɟɐɛŬŰɞɠ ŬɔɔŮɑɞɡ (ɆɢɐɛŬ 1.3). ɇŬ ŮɜŭɞɗɖɚɘŬəɎ əɨŰŰŬɟŬ ŭŮɜ ˊŬɟɏɢɞɡɜ ɛɧɜɞ ɛɑŬ 

ŬˊɧɚɡŰŬ ɚŮɑŬ ŮˊɘűɎɜŮɘŬ ɔɘŬ Űɖ ɟɞɐ Űɞɡ ŬɑɛŬŰɞɠ, ŬɚɚɎ Ůˊɘˊɚɏɞɜ ɏɢɞɡɜ əŬɘ ŮəəɟɘŰɘəɐ 

ɚŮɘŰɞɡɟɔɑŬ, Ŭűɞɨ ˊŬɟɎɔɞɡɜ əŬɘ Ůəəɟɑɜɞɡɜ əɞɚɚŬɔɧɜɞ Űɨˊɞɡ ȽȽ, IV əŬɘ V, ɚŬɛɘɜɑɜɖ, 

Ůɜŭɞɗɖɚɑɜɖ 1 (endothelin 1, EDN1), ɛɞɜɞɝŮɑŭɘɞ Űɞɡ ŬɕɩŰɞɡ (nitric oxide, NO), əŬɘ 

ˊŬɟɎɔɞɜŰŬ von Willebrand (von Willebrand factor, vWF). ȷəɧɛŬ, ŭɘŬɗɏŰɞɡɜ ůɡɜŭŮŭŮɛɏɜŬ 

ůŰɖ ɛŮɛɓɟɎɜɖ Űɞɡɠ ɏɜɕɡɛŬ, ɧˊɤɠ Űɞ ɛŮŰŬŰɟŮˊŰɘəɧ ɏɜɕɡɛɞ Űɖɠ ŬɔɔŮɘɞŰŮɜůɑɜɖɠ, ˊɞɡ ŭɘŬůˊɎ 

Űɖɜ ŬɔɔŮɘɞŰŮɜůɑɜɖ Ƚ əŬɘ Űɖ ɛŮŰŬŰɟɏˊŮɘ ůŮ ŬɔɔŮɘɞŰŮɜůɑɜɖ ȽȽ, ɧˊɤɠ əŬɘ ɏɜɕɡɛŬ ˊɞɡ 

ŬˊŮɜŮɟɔɞˊɞɘɞɨɜ Űɖ ɓɟŬŭɡəɘɜɑɜɖ, Űɖ ůŮɟɞŰɞɜɑɜɖ, Űɘɠ ˊɟɞůŰŬɔɚŬɜŭɑɜŮɠ, Űɖ ɗɟɞɛɓɑɜɖ əŬɘ Űɖ 

ɜɞɟŮˊɘɜŮűɟɑɜɖ. ɇɏɚɞɠ, ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭɏůɞɡɜ Űɖ ɚɘˊɞˊɟɤŰŮɥɜɘəɐ ɚɘˊɎůɖ, Űɞ ɏɜɕɡɛɞ ˊɞɡ 

ŬˊɞŭɞɛŮɑ ɚɘˊɞˊɟɤŰŮȶɜŮɠ [27-29]. 

 

 

ɆɢɐɛŬ 1.3. ɆɢɖɛŬŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɤɜ ŮɜŭɞɗɖɚɘŬəɩɜ əɡŰŰɎɟɤɜ (ŬɟɘůŰŮɟɎ) əŬɘ 

ɖɚŮəŰɟɞɜɘəɐ ɛɘəɟɞűɤŰɞɔɟŬűɑŬ Űɞɡ Ůɜŭɞɗɖɚɑɞɡ ɛɘəɟɐɠ űɚɏɓŬɠ (ŭŮɝɘɎ). ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ 

ɖ ˊŬɟɎɚɚɖɚɖ ɛŮ Űɖ ɟɞɐ Űɞɡ ŬɑɛŬŰɞɠ ŭɘɎŰŬɝɖ Űɤɜ ŮɜŭɞɗɖɚɘŬəɩɜ əɡŰŰɎɟɤɜ [28]. 

 

ȾɎŰɤ Ŭəɟɘɓɩɠ Ŭˊɧ ŰŬ ŮɜŭɞɗɖɚɘŬəɎ əɨŰŰŬɟŬ ɓɟɑůəŮŰŬɘ ɖ ɡˊŮɜŭɞɗɖɚɘŬəɐ ůŰɞɘɓɎŭŬ. 

ȷɡŰɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɢŬɚŬɟɧ ůɡɜŭŮŰɘəɧ ɘůŰɧ əŬɘ ɚɑɔŬ ŭɘɎůˊŬɟŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ, 

ŬɛűɧŰŮɟŬ ŭɘŬŰŬɔɛɏɜŬ əŬŰɎ Űɞɜ Ůˊɘɛɐəɖ ɎɝɞɜŬ Űɞɡ ŬɔɔŮɑɞɡ. ȾɎŰɤ əŬɘ Ŭˊɧ Űɖɜ 

ɡˊŮɜŭɞɗɖɚɘŬəɐ ůŰɞɘɓɎŭŬ ɓɟɑůəŮŰŬɘ ɖ ɏůɤ ŮɚŬůŰɘəɐ ɛŮɛɓɟɎɜɖ, ˊɞɡ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ŬɜŬˊŰɡɔɛɏɜɖ ůŰɘɠ ɛɡɥəɏɠ ŬɟŰɖɟɑŮɠ. ȼ ɛŮɛɓɟɎɜɖ ŬɡŰɐ ŮɑɜŬɘ ɏɜŬ ɚŮˊŰɧ ɘɜɩŭŮɠ ůŰɟɩɛŬ 
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ŬˊɞŰŮɚɞɨɛŮɜɞ Ŭˊɧ ŮɚŬůŰɑɜɖ ˊɞɡ ɢɤɟɑɕŮɘ Űɞɜ ɏůɤ Ŭˊɧ Űɞ ɛɏůɞ ɢɘŰɩɜŬ Űɞɡ ŬɔɔŮɑɞɡ əŬɘ 

ŮɛűŬɜɑɕŮɘ ɗɡɟɑŭŮɠ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ Űɖ ŭɘɎɢɡůɖ ɞɡůɘɩɜ Ŭˊɧ Űɞɜ Ŭɡɚɧ Űɞɡ ŬɔɔŮɑɞɡ ˊɟɞɠ 

ɓŬɗɨŰŮɟŬ ůŰɟɩɛŬŰŬ Űɞɡ ŬɟŰɖɟɘŬəɞɨ ŰɞɘɢɩɛŬŰɞɠ ɔɘŬ Űɖ ɗɟɏɣɖ Űɤɜ əɡŰŰɎɟɤɜ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŬɡŰɎ [27-29]. 

ɆŮ ɡɔɘɐ ɜŮŬɟɎ ɎŰɞɛŬ, ɞ ɏůɤ ɢɘŰɩɜŬɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɚŮˊŰɧɠ əŬɘ ŭɘŬŭɟŬɛŬŰɑɕŮɘ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ɛɖɢŬɜɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŬɔɔŮɑɤɜ. ɀŮ Űɖɜ ɖɚɘəɑŬ 

ɧɛɤɠ ŮˊɏɟɢŮŰŬɘ ˊɎɢɡɜůɖ Űɞɡ ɏůɤ ɢɘŰɩɜŬ əŬɗɩɠ əŬɘ Ŭɨɝɖůɖ Űɖɠ ŬɔɔŮɘŬəɐɠ ŭɘŬɛɏŰɟɞɡ,
 

ŬɚɚŬɔɏɠ ˊɞɡ Ůˊɘŭɟɞɨɜ əŬŰŬɚɡŰɘəɎ ůŰɘɠ ɛɖɢŬɜɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ŬɔɔŮɑɞɡ [30]. 

 

1.4.2. ɀɏůɞɠ ɢɘŰɩɜŬɠ 

 

Ƀ ɛɏůɞɠ ɢɘŰɩɜŬɠ ŬˊɞŰŮɚŮɑ Űɖ ɛŮůŬɑŬ ůŰɞɘɓɎŭŬ əŬɘ Űɞ ˊŬɢɨŰŮɟɞ ůŰɟɩɛŬ Űɞɡ 

Ŭɘɛɞűɧɟɞɡ ŬɔɔŮɑɞɡ. Ƀɘ ɞɛɧəŮɜŰɟŮɠ ůŰɞɘɓɎŭŮɠ əɡŰŰɎɟɤɜ ˊɞɡ ůɢɖɛŬŰɑɕɞɡɜ Űɞ ɛɏůɞ ɢɘŰɩɜŬ 

ŬˊɞŰŮɚɞɨɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ ŮɚɘəɞŮɘŭɩɠ ŭɘŬŰŮŰŬɔɛɏɜŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ. ȹɘɎůˊŬɟŰŮɠ ɛŮŰŬɝɨ 

Űɤɜ ůŰɞɘɓɎŭɤɜ Űɤɜ ɚŮɑɤɜ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ ɓɟɑůəɞɜŰŬɘ ŮɚŬůŰɘəɏɠ ɑɜŮɠ, ɑɜŮɠ əɞɚɚŬɔɧɜɞɡ 

Űɨˊɞɡ ȽȽȽ əŬɘ ˊɟɤŰŮɞɔɚɡəɎɜŮɠ. ɇŬ ɘɜɩŭɖ ůŰɞɘɢŮɑŬ ůɢɖɛŬŰɑɕɞɡɜ ˊɏŰŬɚŬ ŮɜŰɧɠ Űɖɠ ɗŮɛɏɚɘŬɠ 

ɞɡůɑŬɠ ˊɞɡ Ůəəɟɑɜɞɡɜ ŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ. Ƀ ɛɏůɞɠ ɢɘŰɩɜŬɠ ŮɑɜŬɘ ˊŮɟɘůůɧŰŮɟɞ 

ŬɜŬˊŰɡɔɛɏɜɞɠ ůŰɘɠ ŬɟŰɖɟɑŮɠ, Ůɜɩ ŭŮɜ ŮɑɜŬɘ Ůɡəɟɘɜɐɠ ůŰɘɠ űɚɏɓŮɠ əŬɘ Űɏɚɞɠ ůŰŬ ˊɞɚɨ ɛɘəɟɎ 

ŬɔɔŮɑŬ ɞɡůɘŬůŰɘəɎ ŮɑɜŬɘ ŬɜɨˊŬɟəŰɞɠ. ɆŰŬ ŬɔɔŮɑŬ ˊɞɡ ŮɑɜŬɘ ˊɞɚɨ əɞɜŰɎ ůŰɖɜ əŬɟŭɘɎ əŬɘ 

ŭɏɢɞɜŰŬɘ ɧɚɞ Űɞɜ ɧɔəɞ Űɞɡ əɨɛŬŰɞɠ Űɖɠ ůɡůŰɞɚɘəɐɠ ˊɑŮůɖɠ, ɞ ŮɚŬůŰɘəɧɠ ɘůŰɧɠ ŮɑɜŬɘ ˊɞɚɨ 

əŬɚɎ ŬɜŬˊŰɡɔɛɏɜɞɠ əŬɘ ɔɘŬ ŬɡŰɧ ɞɜɞɛɎɕɞɜŰŬɘ ŮɚŬůŰɘəɏɠ ŬɟŰɖɟɑŮɠ. ɆŰɘɠ ɛɡɥəɏɠ ŬɟŰɖɟɑŮɠ əŬɘ 

ŬɟŰɖɟɑŭɘŬ Űɞ əɨɟɘɞ ŮɚŬůŰɘəɧ ˊɏŰŬɚɞ Ŭɛɏůɤɠ əɎŰɤ Ŭˊɧ Űɞɜ ɏůɤ ɢɘŰɩɜŬ ɞɜɞɛɎɕŮŰŬɘ ɏůɤ 

ŮɚŬůŰɘəɐ ɛŮɛɓɟɎɜɖ. Ƀɘ ɛŮɔŬɚɨŰŮɟŮɠ ɛɡɥəɏɠ ŬɟŰɖɟɑŮɠ ŭɘŬɗɏŰɞɡɜ əŬɘ ɏɝɤ ŮɚŬůŰɘəɐ 

ɛŮɛɓɟɎɜɖ, ˊɞɡ ŮɑɜŬɘ ɚŮˊŰɧŰŮɟɖ Ŭˊɧ Űɖɜ ɏůɤ ŮɚŬůŰɘəɐ ɛŮɛɓɟɎɜɖ əŬɘ ɢɤɟɑɕŮɘ Űɞ ɛɏůɞ ɢɘŰɩɜŬ 

Ŭˊɧ Űɞ ɡˊŮɟəŮɑɛŮɜɞ ɏɝɤ ɢɘŰɩɜŬ [27-29]. 

 

1.4.3. Ȱɝɤ ɢɘŰɩɜŬɠ 

 

Ƀ ɏɝɤ ɢɘŰɩɜŬɠ əŬɚɨˊŰŮɘ ŰŬ ŬɔɔŮɑŬ əŬŰɎ Űɖɜ ŮɝɤŰŮɟɘəɐ Űɞɡɠ ŮˊɘűɎɜŮɘŬ, 

ŬˊɞŰŮɚɞɨɛŮɜɞɠ əɡɟɑɤɠ Ŭˊɧ ɘɜɞɓɚɎůŰŮɠ, ɑɜŮɠ əɞɚɚŬɔɧɜɞɡ Űɨˊɞɡ Ƚ əŬɘ ŮɚŬůŰɘəɏɠ ɑɜŮɠ ɛŮ 

Ůˊɘɛɐəɖ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. Ƀ ɢɘŰɩɜŬɠ ŬɡŰɧɠ ůɡɜɐɗɤɠ ůɡɜɏɢŮŰŬɘ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ ůŰɞɘɢŮɑŬ Űɞɡ 

ůɡɜŭŮŰɘəɞɨ ɘůŰɞɨ ˊɞɡ ˊŮɟɘɓɎɚɚɞɡɜ Űɞ ŬɔɔŮɑɞ. Ƀ ɏɝɤ ɢɘŰɩɜŬɠ ŮɑɜŬɘ ůɡɢɜɎ ɞ ˊɘɞ ŮɛűŬɜɐɠ 
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ɢɘŰɩɜŬɠ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ Űɤɜ űɚŮɓɩɜ. ɀɏůŬ ůŰɞɜ ɏɝɤ ɢɘŰɩɜŬ ɛŮ ˊŬɢɘɎ ŰɞɘɢɩɛŬŰŬ 

ŭɘŮɘůŭɨɞɡɜ ɛɘəɟɎ ŬɔɔŮɑŬ, ŰŬ ŬɔɔŮɑŬ Űɤɜ ŬɔɔŮɑɤɜ, ŰŬ ɞˊɞɑŬ ŭɘŬəɚŬŭɘɕɧɛŮɜŬ ŰɟɞűɞŭɞŰɞɨɜ ɛŮ 

ŬɑɛŬ Űɞ ɛɏůɞ ɢɘŰɩɜŬ [27-29]. 

 

1.4.4. ɀɘəɟɎ ŬɘɛɞűɧɟŬ ŬɔɔŮɑŬ Űɤɜ ŬɔɔŮɑɤɜ 

 

ɇɞ ˊɎɢɞɠ əŬɘ ɖ ɛɡɥəɐ ůɨůŰŬůɖ Űɤɜ ɛŮɔɎɚɤɜ ŬɔɔŮɑɤɜ ï əɡɟɑɤɠ Űɞɡ ɛɏůɞɡ əŬɘ ɏɝɤ 

ɢɘŰɩɜŬ ï ŭŮɜ ŮˊɘŰɟɏˊɞɡɜ ůŰŬ əɨŰŰŬɟŬ ˊɞɡ ŬˊŬɟŰɑɕɞɡɜ ŬɡŰɞɨɠ Űɞɡɠ ɢɘŰɩɜŮɠ ɜŬ 

ˊɟɞůɚŬɛɓɎɜɞɡɜ ɗɟŮˊŰɘəɎ ůɡůŰŬŰɘəɎ ɛŮ ŭɘɎɢɡůɖ Ŭˊɧ Űɞɜ Ŭɡɚɧ Űɞɡ ŬɔɔŮɑɞɡ. ȷɡŰɎ ŰŬ 

əɨŰŰŬɟŬ, Ůˊɞɛɏɜɤɠ, ŰɟɏűɞɜŰŬɘ Ŭˊɧ ŰŬ ŬɔɔŮɑŬ Űɤɜ ŬɔɔŮɑɤɜ, ɛɘəɟɏɠ ŬɟŰɖɟɑŮɠ ˊɞɡ ŮɘůɏɟɢɞɜŰŬɘ 

ůŰɞ ŬɔɔŮɘŬəɧ ŰɞɑɢɤɛŬ əŬɘ ŬˊɞůɢɑɕɞɜŰŬɘ ůŮ ˊɞɚɚɞɨɠ əɚɎŭɞɡɠ ɔɘŬ ɜŬ ŮɝɡˊɖɟŮŰɐůɞɡɜ Űɘɠ 

ŬɜɎɔəŮɠ Űɤɜ əɡŰŰɎɟɤɜ Űɞɡ ɛɏůɞɡ əŬɘ ɏɝɤ ɢɘŰɩɜŬ Űɤɜ ŬɔɔŮɑɤɜ. ɆŮ ůɨɔəɟɘůɖ ɛŮ Űɘɠ 

ŬɟŰɖɟɑŮɠ, ɞɘ űɚɏɓŮɠ ɏɢɞɡɜ ˊŮɟɘůůɧŰŮɟŬ əɨŰŰŬɟŬ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ˊɟɞůɚɎɓɞɡɜ 

ɞɝɡɔɧɜɞ əŬɘ ɗɟŮˊŰɘəɎ ůɡůŰŬŰɘəɎ ɛŮ ŭɘɎɢɡůɖ, ŮɝŬɘŰɑŬɠ əŬɘ Űɖɠ ɛɘəɟɧŰŮɟɖɠ ˊŮɟɘŮəŰɘəɧŰɖŰŬɠ 

Űɞɡ űɚŮɓɘəɞɨ ŬɑɛŬŰɞɠ ůŮ ɞɝɡɔɧɜɞ əŬɘ ɗɟŮˊŰɘəɏɠ ɞɡůɑŮɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ŰŬ ŬɔɔŮɑŬ Űɤɜ 

ŬɔɔŮɑɤɜ ŬˊŬɜŰɞɨɜ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ůŰŬ ŰɞɘɢɩɛŬŰŬ Űɤɜ űɚŮɓɩɜ Ŭˊɧ ŬɡŰɎ Űɤɜ 

ŬɟŰɖɟɘɩɜ, Ůɜɩ ŬˊɞɡůɘɎɕɞɡɜ Ŭˊɧ ŰŬ ɚŮˊŰɧŰŮɟŬ ŬɔɔŮɑŬ, ŰŬ ɞˊɞɑŬ ˊɟɞůɚŬɛɓɎɜɞɡɜ ɞɝɡɔɧɜɞ ɛŮ 

ŭɘɎɢɡůɖ Ŭˊɧ Űɞɜ Ŭɡɚɧ [27-29]. 

 

1.4.5. ɁŮɨɟɤůɖ Űɤɜ ŬɔɔŮɑɤɜ  

 

ȰɜŬ ŭɑəŰɡɞ ŬɔɔŮɘɞəɘɜɖŰɘəɩɜ ɜŮɨɟɤɜ Űɞɡ ůɡɛˊŬɗɖŰɘəɞɨ ŬɡŰɧɜɞɛɞɡ ɜŮɡɟɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ ˊŬɟɏɢŮɘ ɜŮɨɟɤůɖ ůŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ Űɤɜ Ŭɘɛɞűɧɟɤɜ ŬɔɔŮɑɤɜ. Ƀɘ ŬɛɨŮɚŮɠ, 

ɛŮŰŬɔŬɔɔɚɘŬəɏɠ ůɡɛˊŬɗɖŰɘəɏɠ ɜŮɡɟɘəɏɠ ɑɜŮɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜŮɠ ɔɘŬ Űɖɜ ŬɔɔŮɘɞůɨůˊŬůɖ. ɇŬ 

ɜŮɨɟŬ ůˊɎɜɘŬ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞ ɛɏůɞ ɢɘŰɩɜŬ Űɤɜ ŬɔɔŮɑɤɜ, Ůˊɞɛɏɜɤɠ ŭŮ ůɢɖɛŬŰɑɕɞɡɜ 

ůɡɜɎɣŮɘɠ ɎɛŮůŬ ɛŮ ŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ. ȷɜŰɑɗŮŰŬ, ŬˊŮɚŮɡɗŮɟɩɜɞɡɜ Űɖ 

ɜŮɡɟɞŭɘŬɓɘɓŬůŰɘəɐ ɞɡůɑŬ ɜɞɟŮˊɘɜŮűɟɑɜɖ, ˊɞɡ ɛŮ ŭɘɎɢɡůɖ űŰɎɜŮɘ ůŰɞ ɛɏůɞ ɢɘŰɩɜŬ əŬɘ ŭɟŬ 

ůŰŬ ˊŬɟŬəŮɑɛŮɜŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ. Ƀɘ ɩůŮɘɠ ŭɘŬŭɑŭɞɜŰŬɘ ůŮ ɧɚŬ ŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ 

ɛɏůɤ Űɤɜ ɢŬůɛŬŰɘəɩɜ ůɡɜŭɏůŮɩɜ Űɞɡɠ, ˊŬɟɎɔɞɜŰŬɠ ɛɑŬ ůɡɜŰɞɜɘůɛɏɜɖ ůɡůŰɞɚɐ ɧɚɤɜ Űɤɜ 

ɛɡɥəɩɜ əɡŰŰɎɟɤɜ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ Űɞɡ ŬɔɔŮɑɞɡ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŮɚɎŰŰɤůɖ Űɖɠ ŭɘŬɛɏŰɟɞɡ 

Űɞɡ Ŭɡɚɞɨ Űɞɡ. Ƀɘ ŬɟŰɖɟɑŮɠ ŭɏɢɞɜŰŬɘ ˊɚɞɡůɘɧŰŮɟɖ ŬɔɔŮɘɞəɘɜɖŰɘəɐ ɜŮɨɟɤůɖ Ŭˊɧ ɧŰɘ ɞɘ 
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űɚɏɓŮɠ, ŬɚɚɎ ɞɘ űɚɏɓŮɠ ŭɏɢɞɜŰŬɘ Ůˊɘˊɚɏɞɜ ŬɔɔŮɘɞəɘɜɖŰɘəɏɠ ɜŮɡɟɘəɏɠ ŬˊɞɚɐɝŮɘɠ ůŰɞɜ ɏɝɤ 

ɢɘŰɩɜŬ [27-29]. 

ɇŬ Ůɜ ɚɧɔɤ ŬˊŬɔɤɔɎ ɜŮɨɟŬ ɔŮɜɘəɎ ŭŮɜ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞɜ ɏůɤ ɢɘŰɩɜŬ Űɖɠ ŬɞɟŰɐɠ əŬɘ, 

Ůɞ́ɛɏɜɤɠ, ɞɘ ɜŮɡɟɞŭɘŬɓɘɓŬůŰɏɠ ˊɟɏˊŮɘ ɜŬ ŭɘŬɢɡɗɞɨɜ ůŮ ŬɟəŮŰɐ ŬˊɧůŰŬůɖ, ɞɨŰɤɠ ɩůŰŮ ɜŬ 

ŮˊɘŭɟɎůɞɡɜ ůŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ Űɞɡ ɛɏůɞɡ ɢɘŰɩɜŬ. Ƀɘ ɢŬůɛŬŰɘəɏɠ ůɡɜɎɣŮɘɠ ɛŮŰŬɝɨ Űɤɜ 

ɚŮɑɤɜ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ Űɞɡ ɛɏůɞɡ ɢɘŰɩɜŬ ŭɘŬŭɑŭɞɡɜ Űɖɜ ŬɜŰɑŭɟŬůɖ Űɞɡ ɜŮɡɟɞŭɘŬɓɘɓŬůŰɐ 

ˊɟɞɠ Űɘɠ ŮůɤŰŮɟɘəɧŰŮɟŮɠ ůŰɞɘɓɎŭŮɠ Űɤɜ ɚŮɑɤɜ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ. ɆŰɘɠ ˊɟɞůŬɔɤɔɏɠ 

(ŬɘůɗɖŰɘəɏɠ) ɜŮɡɟɘəɏɠ ŬˊɞɚɐɝŮɘɠ Űɤɜ ŬɟŰɖɟɘɩɜ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŰŬůŮɞɦˊɞŭɞɢŮɑɠ 

(ɡˊɞŭɞɢŮɑɠ ŭɘŬŰŬůɘɛɧŰɖŰŬɠ) ůŰɞɜ əŬɟɤŰɘŭɘəɧ əɧɚˊɞ əŬɘ ůŰɞ ŬɞɟŰɘəɧ Űɧɝɞ ɧůɞ əŬɘ ɞɘ 

ɢɖɛŮɘɞɦˊɞŭɞɢŮɑɠ Űɤɜ əŬɟɤŰɘŭɘəɩɜ əŬɘ ŬɞɟŰɘəɩɜ ůɤɛŬŰɑɤɜ [28,29,31]. 

 

1.5. ȹȽȷȾɅȽɆȼ ȷȽɀɃūɃɅɋɁ ȷũũȺȽɋɁ 

 

ɇŬ ŬɘɛɞűɧɟŬ ŬɔɔŮɑŬ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŬɟŰɖɟɑŮɠ, űɚɏɓŮɠ əŬɘ ŰɟɘɢɞŮɘŭɐ, ɧˊɤɠ ɏɢŮɘ ɐŭɖ 

ˊɟɞŬɜŬűŮɟɗŮɑ. ɀŮ ɓɎůɖ Űɞ ůɢŮŰɘəɧ ɛɏɔŮɗɞɠ Űɤɜ ŬɔɔŮɑɤɜ əŬɘ ŰŬ ɛɞɟűɞɚɞɔɘəɎ Űɞɡɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ, əŬɗŮɛɑŬ Ŭˊɧ ŬɡŰɏɠ Űɘɠ əŬŰɖɔɞɟɑŮɠ ɛˊɞɟŮɑ ɜŬ ɡˊɞŭɘŬɘɟŮɗŮɑ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ 

(ɆɢɐɛŬ 1.4). ȰŰůɘ, ɞɘ ŬɟŰɖɟɑŮɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ɛŮɔɎɚŮɠ ŮɚŬůŰɘəɏɠ ŬɟŰɖɟɑŮɠ, ɛɡɥəɞɨ Űɨˊɞɡ 

ŬɟŰɖɟɑŮɠ əŬɘ ŬɟŰɖɟɑŭɘŬ. Ƀɘ űɚɏɓŮɠ ŬɜŰɘůŰɞɑɢɤɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ űɚŮɓɑŭɘŬ əŬɘ ɛɘəɟɏɠ, ɛɏůɞɡ 

ɛŮɔɏɗɞɡɠ əŬɘ ɛŮɔɎɚŮɠ űɚɏɓŮɠ, Ůɜɩ ŰŬ ŰɟɘɢɞɘŮɘŭɐ ŭɘŬəɟɑɜɞɜŰŬɘ ˊŮɟŬɘŰɏɟɤ ůŮ ůɡɜŮɢɐ 

(ůɤɛŬŰɘəɞɨ Űɨˊɞɡ), ɗɡɟɘŭɤŰɎ (ůˊɚŬɢɜɘəɞɨ Űɨˊɞɡ) əŬɘ əɞɚˊɩŭɖ (əɞɚˊɞŮɘŭɐ) ŰɟɘɢɞŮɘŭɐ. 

ȾŬɗɩɠ ɖ ŭɘɎɛŮŰɟɞɠ Űɤɜ ŬɟŰɖɟɘɩɜ əŬɘ űɚŮɓɩɜ ŮɚŬŰŰɩɜŮŰŬɘ əŬɘ ŬɡɝɎɜŮŰŬɘ, ŬɜŰɑůŰɞɘɢŬ, ɛŮ 

ůɡɜŮɢɐ Űɟɧˊɞ, ɡˊɎɟɢŮɘ ɓŬɗɛɘŬɑŬ ŬɚɚŬɔɐ ůŰŬ ɛɞɟűɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŬɔɔŮɑɤɜ 

əŬŰɎ Űɖ ɛŮŰɎˊŰɤůɖ Ŭˊɧ Űɖ ɛɑŬ əŬŰɖɔɞɟɑŬ ůŰɖɜ Ɏɚɚɖ. ɆɡɜŮˊɩɠ, ɞɟɘůɛɏɜŬ ŬɔɔŮɑŬ ŮɑɜŬɘ 

ŭɡɜŬŰɧ ɜŬ ŮɛűŬɜɑɕɞɡɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭɨɞ əŬŰɖɔɞɟɘɩɜ əŬɘ ɜŬ ɛɖɜ əŬŰŬŰɎůůɞɜŰŬɘ ɛŮ 

ɓŮɓŬɘɧŰɖŰŬ ůŮ ɛɑŬ əŬŰɖɔɞɟɑŬ [28,29,31,32]. 
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ɆɢɐɛŬ 1.4. ɆɢɖɛŬŰɘəɐ ŬˊŮɘəɧɜɘůɖ Űɤɜ ŭɘŬűɞɟɩɜ ůŰɖ ŭɞɛɐ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ Űɤɜ Ŭɘɛɞűɧɟɤɜ 

ɐŰɞɘ Űɤɜ ŬɔɔŮɑɤɜ, ŬɟŰɖɟɘɩɜ, űɚŮɓɩɜ əŬɘ ŰɟɘɢɞŮɘŭɩɜ [32]. 

 

1.5.1. ȷɟŰɖɟɑŮɠ  

 

1.5.1.1. ɀŮɔɎɚŮɠ ŮɚŬůŰɘəɏɠ ŬɟŰɖɟɑŮɠ  

 

ȼ ŬɞɟŰɐ əŬɘ ɞɘ əɚɎŭɞɘ ˊɞɡ ŮəűɨɞɜŰŬɘ Ŭˊɧ Űɞ ŬɞɟŰɘəɧ Űɧɝɞ (əɞɘɜɐ əŬɟɤŰɑŭŬ əŬɘ 

ɡˊɞəɚŮɑŭɘɞɠ ŬɟŰɖɟɑŬ), ɞɘ əɞɘɜɏɠ ɚŬɔɧɜɘŮɠ ŬɟŰɖɟɑŮɠ əŬɘ Űɞ ůŰɏɚŮɢɞɠ Űɖɠ ˊɜŮɡɛɞɜɘəɐɠ 

ŬɟŰɖɟɑŬɠ Ŭɜɐəɞɡɜ ůŰɘɠ ŮɚŬůŰɘəɏɠ ŬɟŰɖɟɑŮɠ, ˊɞɡ Ůˊɑůɖɠ ɞɜɞɛɎɕɞɜŰŬɘ əŬɘ ɛŮŰŬűɞɟɘəɏɠ. ɇɞ 

ŰɞɑɢɤɛŬ ŬɡŰɩɜ Űɤɜ ŬɔɔŮɑɤɜ ůŮ ɜɤˊɎ ˊŬɟŬůəŮɡɎůɛŬŰŬ ɏɢŮɘ əɑŰɟɘɜɞ ɢɟɩɛŬ, ɚɧɔɤ Űɖɠ 

Ɏűɗɞɜɖɠ ŮɚŬůŰɑɜɖɠ ˊɞɡ ˊŮɟɘɏɢŮɘ [28,29,31,32]. 
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Ƀ ɏůɤ ɢɘŰɩɜŬɠ Űɤɜ ŮɚŬůŰɘəɩɜ ŬɟŰɖɟɘɩɜ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Ůɜŭɞɗɐɚɘɞ ˊɞɡ 

ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɚŮˊŰɐ ůŰɞɘɓɎŭŬ ɡˊɞəŮɑɛŮɜɞɡ ůɡɜŭŮŰɘəɞɨ ɘůŰɞɨ, ŬˊɞŰŮɚɞɨɛŮɜɖ Ŭˊɧ 

ɚɑɔɞɡɠ ɘɜɞɓɚɎůŰŮɠ, ˊŮɟɘůŰŬůɘŬəɎ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ əŬɘ ɑɜŮɠ əɞɚɚŬɔɧɜɞɡ. Ⱥˊɑůɖɠ, 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ŮɚŬůŰɘəɏɠ ɑɜŮɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɡɜ ɚŮˊŰɐ ɏůɤ ŮɚŬůŰɘəɐ ɛŮɛɓɟɎɜɖ. ɇŬ 

ŮɜŭɞɗɖɚɘŬəɎ əɨŰŰŬɟŬ Űɤɜ ŮɚŬůŰɘəɩɜ ŬɟŰɖɟɘɩɜ ɏɢɞɡɜ ˊɚɎŰɞɠ 10-15 ɛm əŬɘ ɛɐəɞɠ 25-50 

ɛm, ɛŮ Űɞɡɠ ŮˊɘɛɐəŮɘɠ Ɏɝɞɜɏɠ Űɞɡɠ ˊŬɟɎɚɚɖɚɞɡɠ ůŰɞɜ Ůˊɘɛɐəɖ ɎɝɞɜŬ Űɞɡ ŬɔɔŮɑɞɡ. Ƀɘ 

əɨɟɘŮɠ ŭɞɛɏɠ ůɡɜɞɢɐɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ŮɑɜŬɘ ɞɘ ŬˊɞűɟŬəŰɘəɏɠ ůɡɜŭɏůŮɘɠ. ȼ 

əɡŰŰŬɟɘəɐ Űɞɡɠ ɛŮɛɓɟɎɜɖ ˊŮɟɘɏɢŮɘ ɛɘəɟɎ əɡůŰɑŭɘŬ, ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɛŮŰŬűɞɟɎ ɨŭŬŰɞɠ, 

ɛŬəɟɞɛɞɟɑɤɜ əŬɘ ɖɚŮəŰɟɞɚɡŰɩɜ. ɄŮɟɘůŰŬůɘŬəɎ, ŬɛɓɚŮɑŮɠ ˊɟɞŮɝɞɢɏɠ Űɖɠ əɡŰŰŬɟɘəɐɠ 

ɛŮɛɓɟɎɜɖɠ ůɢɖɛŬŰɑɕɞɡɜ ɢŬůɛŬŰɘəɏɠ ůɡɜŭɏůŮɘɠ ɛŮ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ Űɞɡ ɡˊɞəŮɑɛŮɜɞɡ 

ɛɏůɞɡ ɢɘŰɩɜŬ. ɇŬ ŮɜŭɞɗɖɚɘŬəɎ əɨŰŰŬɟŬ Ůˊɑůɖɠ ˊŮɟɘɏɢɞɡɜ ůɤɛɎŰɘŬ Weibel-Palade, ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ ɏɔəɚŮɘůŰŬ ŭɘŬɛɏŰɟɞɡ 0,1 ɛm əŬɘ ɛɐəɞɡɠ 3 ɛm, ˊŮɟɘɓŬɚɚɧɛŮɜŬ Ŭˊɧ ɛŮɛɓɟɎɜɖ, 

ˊɡəɜɐ ɛɐŰɟŬ Ŭˊɧ ůɤɚɖɜɞŮɘŭɐ ůŰɞɘɢŮɑŬ ˊɞɡ ˊŮɟɘɏɢɞɡɜ Űɞ ɔɚɡəɞˊɟɤŰŮɥɜɘəɧ ˊŬɟɎɔɞɜŰŬ von 

Willebrand. ȷɡŰɧɠ ɞ ˊŬɟɎɔɞɜŰŬɠ, ˊɞɡ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ˊɐɝɖ əŬɘ Űɞ ůɢɖɛŬŰɘůɛɧ 

ŬɘɛɞˊŮŰŬɚɘəɞɨ ɗɟɧɛɓɞɡ, ůɡɜŰɑɗŮŰŬɘ Ŭˊɧ Űɖɜ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ŮɜŭɞɗɖɚɘŬəɩɜ əɡŰŰɎɟɤɜ, 

ŬɚɚɎ ɓɟɑůəŮŰŬɘ ŬˊɞɗɖəŮɡɛɏɜɞɠ ɛɧɜɞ ůŮ ŬɡŰɎ Űɤɜ ŬɟŰɖɟɘɩɜ [28,29,31,32]. 

Ƀ ɛɏůɞɠ ɢɘŰɩɜŬɠ Űɤɜ ŮɚŬůŰɘəɩɜ ŬɟŰɖɟɘɩɜ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘɎŰɟɖŰŬ ˊɏŰŬɚŬ 

ŮɚŬůŰɑɜɖɠ, ɔɜɤůŰɎ əŬɘ ɤɠ ŭɘɎŰɟɖŰŮɠ ɛŮɛɓɟɎɜŮɠ, ˊɞɡ ŮɜŬɚɚɎůůɞɜŰŬɘ ɛŮ əɡəɚɞŰŮɟɩɠ 

ŭɘŬŰŬɔɛɏɜŮɠ ůŰɞɘɓɎŭŮɠ ɚŮɑɤɜ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ. O Ŭɟɘɗɛɧɠ Űɤɜ ɛŮɛɓɟŬɜɩɜ ŮɚŬůŰɑɜɖɠ 

ŬɡɝɎɜŮɘ ɛŮ Űɖɜ ɖɚɘəɑŬ əŬɘ Ŭˊɧ ˊŮɟɑˊɞɡ 40 ůŰɞ ɜŮɞɔɜɧ űŰɎɜŮɘ Űɘɠ 70 ůŰɞɡɠ ŮɜɐɚɘəŮɠ. Ƀɘ 

ɛŮɛɓɟɎɜŮɠ ŬɡɝɎɜɞɡɜ Ůˊɑůɖɠ ůŮ ˊɎɢɞɠ, ɚɧɔɤ Űɖɠ ůɡɜŮɢɞɨɠ ŮɜŬˊɧɗŮůɖɠ ŮɚŬůŰɑɜɖɠ, ˊɞɡ 

ůɡɜɗɏŰŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ɛɏůɞɡ ɢɘŰɩɜŬ. ɇŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ ŮɑɜŬɘ ˊɞɚɨ 

ɚɘɔɧŰŮɟŬ ůŮ Ŭɟɘɗɛɧ ůŰɘɠ ŮɚŬůŰɘəɏɠ Ŭˊɧ ɧ,Űɘ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛɡɥəɏɠ ŬɟŰɖɟɑŮɠ. ȼ 

ŮɝɤəɡŰŰɎɟɘŬ ɗŮɛɏɚɘŬ ɞɡůɑŬ, ˊɞɡ ŮəəɟɑɜŮŰŬɘ Ŭˊɧ ŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ, ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ 

Ŭˊɧ ɗŮɘɘəɐ ɢɞɜŭɟɞɥŰɑɜɖ, əɞɚɚŬɔɧɜɞ, əŬɗɩɠ əŬɘ ŭɘəŰɡɤŰɏɠ əŬɘ ŮɚŬůŰɘəɏɠ ɑɜŮɠ. ɆŰɞ ɛɏůɞ 

ɢɘŰɩɜŬ ˊŬɟŬŰɖɟŮɑŰŬɘ Ůˊɑůɖɠ ɏɝɤ ŮɚŬůŰɘəɐ ɛŮɛɓɟɎɜɖ [28,29,31,32]. 

Ƀ ɏɝɤ ɢɘŰɩɜŬɠ Űɤɜ ŮɚŬůŰɘəɩɜ ŬɟŰɖɟɘɩɜ ŮɑɜŬɘ ůɢŮŰɘəɎ ɚŮˊŰɧɠ əŬɘ ůɡɜŰɑɗŮŰŬɘ Ŭˊɧ 

ɢŬɚŬɟɧ ɘɜɞŮɚŬůŰɘəɧ ůɡɜŭŮŰɘəɧ ɘůŰɧ ˊɞɡ ˊŮɟɘɏɢŮɘ ɚɑɔɞɡɠ ɘɜɞɓɚɎůŰŮɠ. ɇɟɞűɞŭɞŰɘəɎ ŬɔɔŮɑŬ 

Űɤɜ ŬɔɔŮɑɤɜ ŬˊŬɜŰɞɨɜ ůŮ ŬűɗɞɜɑŬ ůŰɞɜ ɏɝɤ ɢɘŰɩɜŬ. ɀɎɚɘůŰŬ, ŭɑəŰɡŬ ŰɟɘɢɞŮɘŭɩɜ ˊɞɡ 

ɝŮəɘɜɞɨɜ Ŭˊɧ ŬɡŰɎ ŰŬ ŬɔɔŮɑŬ ŮˊŮəŰŮɑɜɞɜŰŬɘ ůŰɞɡɠ ɘůŰɞɨɠ Űɞɡ ɛɏůɞɡ ɢɘŰɩɜŬ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ 

ɞɝɡɔɧɜɞɡ əŬɘ ɗɟŮˊŰɘəɩɜ ůɡůŰŬŰɘəɩɜ ůŰɞ ůɡɜŭŮŰɘəɧ ɘůŰɧ əŬɘ ůŰŬ ɚŮɑŬ ɛɡɥəɎ əɨŰŰŬɟŬ. Ƀɘ 

ɗɡɟɑŭŮɠ Űɤɜ ŮɚŬůŰɘəɩɜ ˊŮŰɎɚɤɜ ŮˊɘŰɟɏˊɞɡɜ ɤɠ ɏɜŬ ɓŬɗɛɧ Űɖ ŭɘɎɢɡůɖ ɞɝɡɔɧɜɞɡ əŬɘ ɞɡůɘɩɜ 

Ŭˊɧ Űɞɜ Ŭɡɚɧ Űɞɡ ŬɔɔŮɑɞɡ ůŰŬ əɨŰŰŬɟŬ Űɞɡ ɛɏůɞɡ ɢɘŰɩɜŬ, ŬɚɚɎ ɖ əɨɟɘŬ ˊɖɔɐ ɗɟŮˊŰɘəɩɜ 




