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ȾŬɟŭɘŬɔɔŮɘŬəɧ ɆɨůŰɖɛŬ ï ȷɑɛŬ 
 

 

1.1 

ɆɡɢɜɧŰɖŰŬ ȺɛűɎɜɘůɖɠ Űɞɡ ɆɖɛŮɘŬəɞɨ ɁɞɡəɚŮɞŰɘŭɘəɞɨ Ʉɞɚɡɛɞɟűɘůɛɞɨ Rs9923231 Űɞɡ 

ũɞɜɘŭɑɞɡ VKORC1 əŬɘ Űɤɜ ɆɖɛŮɘŬəɩɜ ɁɞɡəɚŮɞŰɘŭɘəɩɜ Ʉɞɚɡɛɞɟűɘůɛɩɜ Rs1799853 əŬɘ 

Rs1057910 Űɞɡ ũɞɜɘŭɑɞɡ CYP2C9 ˊɞɡ ɆɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ȸŬɟűŬɟɑɜɖ, ůŮ ȹŮɑɔɛŬ Ⱥɚɚɖɜɘəɞɨ 

Ʉɚɖɗɡůɛɞɨ.  

 

ɉŬŰɕɖɚɘɎŭɖ ȾɤɜůŰŬɜŰɑɜŬ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ 

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ɆŰɖɜ ŮɟɔŬůɑŬ ŬɡŰɐ ɛŮɚŮŰɐɗɖəŮ ɖ ůɡɢɜɧŰɖŰŬ 

ŮɛűɎɜɘůɖɠ ůɖɛŮɘŬəɩɜ ɜɞɡəɚŮɞŰɘŭɘəɩɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ (SNPs) ŭɡɞ ɔɞɜɘŭɑɤɜ ˊɞɡ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ŬɜŰɘˊɖəŰɘəɧ űɎɟɛŬəɞ 

ɓŬɟűŬɟɑɜɖ, Űɞɡ VKORC1 əŬɘ Űɞɡ CYP2C9, 

ůŮ ŭŮɑɔɛŬ Űɞɡ Ůɚɚɖɜɘəɞɨ ˊɚɖɗɡůɛɞɨ. ɇɞ 

ɔɞɜɑŭɘɞ VKORC1 ŮɑɜŬɘ ɡˊŮɨɗɡɜɞ ɔɘŬ Űɖɜ 

Ŭˊɧəɟɘůɖ Űɞɡ ɞɟɔŬɜɘůɛɞɨ ůŰɖ ɓŬɟűŬɟɑɜɖ əŬɘ 

Űɞ CYP2C9 ŭɘŬŭɟŬɛŬŰɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ 

ůŰɖɜ əɎɗŬɟůɖ Űɞɡ űŬɟɛɎəɞɡ ŬɡŰɞɨ.  

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ɏɚŬɓŬɜ ɛɏɟɞɠ 614 

ɎŰɞɛŬ Ŭˊɧ Űɞɜ ɔŮɜɘəɧ ˊɚɖɗɡůɛɧ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ ɏŭŮɘɝŬɜ ɧŰɘ Űɞ 

26,4% Űɤɜ ŮɗŮɚɞɜŰɩɜ ɐŰŬɜ ɞɛɧɕɡɔɞɘ ɔɘŬ Űɞ 

Ŭɟɢɏɔɞɜɞ Ŭɚɚɖɚɧɛɞɟűɞ (ɔɞɜɧŰɡˊɞɠ CC) Űɞɡ 

Rs 9923231, 46,2% ŮŰŮɟɧɕɡɔɞɘ (CT) əŬɘ 

27,4% ɞɛɧɕɡɔɞɘ ɔɘŬ Űɞ ɛŮŰŬɚɚŬɔɛɏɜɞ 

Ŭɚɚɖɚɧɛɞɟűɞ (TT). ũɘŬ Űɞ Rs 1799853, 73% 

ɐŰŬɜ ɞɛɧɕɡɔɞɘ ɔɘŬ Űɞ Ŭɟɢɏɔɞɜɞ Ŭɚɚɖɚɧɛɞɟűɞ 

(CC), 24,8% ɐŰŬɜ ŮŰŮɟɧɕɡɔɞɘ (CT) əŬɘ 2,3% 

ɐŰŬɜ ɞɛɧɕɡɔɞɘ ɔɘŬ Űɞ ɛŮŰŬɚɚŬɔɛɏɜɞ 

Ŭɚɚɖɚɧɛɞɟűɞ (TT). ɇɏɚɞɠ, ůŰɞɜ 

ˊɞɚɡɛɞɟűɘůɛɧ Rs 1057910 ˊŬɟŬŰɖɟɐɗɖəŬɜ 

85% ɞɛɧɕɡɔɞɘ ɔɘŬ Űɞ Ŭɟɢɏɔɞɜɞ Ŭɚɚɖɚɧɛɞɟűɞ 

(AA), 14,7% ŮŰŮɟɧɕɡɔɞɘ (AC) əŬɘ 0,3% 

ɞɛɧɕɡɔɞɘ ŮɗŮɚɞɜŰɏɠ ɔɘŬ Űɞ ɛŮŰŬɚɚŬɔɛɏɜɞ 

Ŭɚɚɖɚɧɛɞɟűɞ (CC). 

ȼ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ 

ɛŮŰɟɐůŮɤɜ ɏŭŮɘɝŮ ɧŰɘ ůŮ ɎŰɞɛŬ ŮŰŮɟɧɕɡɔŬ ɐ 

Ŭəɧɛɖ ˊŮɟɘůůɧŰŮɟɞ ɞɛɧɕɡɔŬ ɔɘŬ Űɞɜ 

ˊɞɚɡɛɞɟűɘůɛɧ Rs 9923231 Űɞɡ ɔɞɜɘŭɑɞɡ 

VKORC1 ɞɘ ɛɏůŮɠ ɖɛŮɟɐůɘŮɠ ŬˊŬɘŰɐůŮɘɠ ůŮ 

ɓŬɟűŬɟɑɜɖ ŮɑɜŬɘ ɛɘəɟɧŰŮɟŮɠ ůŮ ůɨɔəɟɘůɖ ɛŮ 

ɎŰɞɛŬ ɢɤɟɑɠ ɛŮŰŬɚɚɎɝŮɘɠ Űɞɡ VKORC1. 

Ⱥˊɑůɖɠ, ɎŰɞɛŬ ɛŮ ŬɚɚɖɚɧɛɞɟűŬ Űɤɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ Rs 1799853 əŬɘ Rs 1057910 

ůŰɞ ɔɞɜɑŭɘɞ CYP2C9, ɏɢɞɡɜ ɛŮɘɤɛɏɜɖ 

Ůɜɕɡɛɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ, ɛŮŰŬɓɞɚɑɕɞɡɜ Űɖ 

ɓŬɟűŬɟɑɜɖ ɛŮ ˊɘɞ Ŭɟɔɧ ɟɡɗɛɧ əɘ ɏŰůɘ ŬˊŬɘŰɞɨɜ 

ɛɘəɟɧŰŮɟŮɠ ŭɧůŮɘɠ ɓŬɟűŬɟɑɜɖɠ Ŭˊɧ ŰŬ ɎŰɞɛŬ 

ˊɞɡ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ ŬɡŰɞɨɠ Űɞɡɠ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ. 
ɀŮɚŮŰɩɜŰŬɠ Ůˊɞɛɏɜɤɠ Űɞ ɔɞɜɧŰɡˊɞ Űɤɜ 

ŬůɗŮɜɩɜ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɖ ŮɝŬŰɞɛɑəŮɡůɖ 

Űɖɠ ɢɞɟɖɔɞɨɛŮɜɖɠ ŭɧůɖɠ ɓŬɟűŬɟɑɜɖɠ, ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ɗŮɟŬˊŮɡŰɘəɎ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŬɚɚɎ əŬɘ 

ŬůűŬɚɐɠ, ɛŮ ˊŮɟɘɞɟɘůɛɏɜɞ Űɞɜ əɑɜŭɡɜɞ 

ŮɛűɎɜɘůɖɠ ŰɞɝɘəɧŰɖŰŬɠ əŬɘ ŬɜŮˊɘɗɨɛɖŰɤɜ 

ŮɜŮɟɔŮɘɩɜ.  
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1.2 

ūŬɟɛŬəɞɔŮɜŮŰɘəɐ Űɖɠ ŬůŮɜɞəɞɡɛŬɟɧɚɖɠ: ɆɡůɢɏŰɘůɖ Űɤɜ ˊɞɚɡɛɞɟűɘůɛɩɜ Űɞɡ CYP2C9 ɛŮ Űɞ 

ŭɞůɞɚɞɔɘəɧ ůɢɐɛŬ Űɖɠ ŬůŮɜɞəɞɡɛŬɟɧɚɖɠ 

 

ɆŮɟŮŰɎəɖɠ ũɟɖɔɧɟɖɠ
1
, ȾɡɟɘɎəɞɡ ȼɚɑŬɠ

2
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

1 

 
1
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2
ɇɞɛɏŬɠ ȷɘɛŬŰɞɚɞɔɑŬɠ, ȷŰŰɘəɧɜ ɄŬɜŮˊɘůŰɖɛɘŬəɧ ɁɞůɞəɞɛŮɑɞ ȷɗɖɜɩɜ 

 

Ƀɘ ŬɜŰɘɓɘŰŬɛɑɜŮɠ-Ⱦ ŬˊɞŰŮɚɞɨɜ ŰŬ ŮɡɟɨŰŮɟŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ per os ŬɜŰɘˊɖəŰɘəɎ 

űɎɟɛŬəŬ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ, 

ˊŬɔəɞůɛɑɤɠ. ȼ ŮɜŭŮɑɝŮɘɠ ɢɞɟɐɔɖůɐɠ Űɞɡɠ ŮɑɜŬɘ 

ɖ ˊɟɤŰɞɔŮɜɐɠ əŬɘ ɖ ŭŮɡŰŮɟɞɔŮɜɐɠ ˊɟɞűɨɚŬɝɖ 

Ŭˊɧ űɚŮɓɘəɐ (ūŪȺɁ) əŬɘ ŬɟŰɖɟɘŬəɐ (ȷŪȺɁ) 

ɗɟɞɛɓɞŮɛɓɞɚɘəɐ ɜɧůɞ. Ⱥɜɩ ɖ 

ŬůŮɜɞəɞɡɛŬɟɧɚɖ əŬŰŬɓɞɚɑɕŮŰŬɘ əŬŰɎ 50%Ŭˊɧ 

Űɞ əɡŰɧɢɟɤɛŬ CYP2C9, ŬəɞɚɞɡɗɧɜŰŬɠ əŬɘ 

ŮɜŬɚɚŬəŰɘəɏɠ ɞŭɞɨɠ əŬŰŬɓɞɚɘůɛɞɨ, Űɞ 

əɡɟɑŬɟɢɞ Ůɜɕɡɛɘəɧ ůɨůŰɖɛŬ əŬŰŬɓɞɚɘůɛɞɨ 

Űɖɠ ɓŬɟűŬɟɑɜɖɠ ŮɑɜŬɘ Űɞ CYP2C9. ɆŰɖ 

ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ɛŮɚŮŰɐɗɖəŮ ɖ ŮˊɑŭɟŬůɖ Űɤɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ CYP2C9*2 əŬɘ  CYP2C9*3 

ůŰɞɜ Ůɚɚɖɜɘəɧ ˊɚɖɗɡůɛɧ ůŮ ůɢɏůɖ ɛŮ Űɞ 

ŭɞůɞɚɞɔɘəɧ ůɢɐɛŬ Űɖɠ ŬůŮɜɞəɞɡɛŬɟɧɚɖɠ. 

ȹɘŮɟŮɡɜɐɗɖəŮ ɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ CYP2C9*2 əŬɘ  CYP2C9*3 

əŬɘ Űɖɠ ɛŮɑɤůɖɠ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɛɏůɖɠ 

ŮɓŭɞɛŬŭɘŬɑŬɠ ŭɧůɖɠ ůɡɜŰɐɟɖůɖɠ ɔɘŬ Űɖ 

ŭɘŬŰɐɟɖůɖ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ ůŰɧɢɞɡ INR, ůŮ 

ŬůɗŮɜŮɑɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ŬɜŰɘˊɖəŰɘəɐ Ŭɔɤɔɐ 

ɔɘŬ ɗŮɟŬˊŮɑŬ ɖ ˊɟɞűɨɚŬɝɖ ɗɟɞɛɓɞŮɛɓɞɚɘəɐɠ 

ɜɧůɞɡ. ɆŰɖ ɛŮɚɏŰɖ ŬɡŰɐ űɎɜɖəŮ ɧŰɘ ɖ ɖɚɘəɑŬ, 
Űɞ ůɤɛŬŰɘəɧ ɓɎɟɞɠ, ɖ ŮˊɘűɎɜŮɘŬ ůɩɛŬŰɞɠ əŬɘ 

ɖ ŮˊɘˊɟɧůɗŮŰɖ űŬɟɛŬəŮɡŰɘəɐ Ŭɔɤɔɐ 

ŬˊɞŰŮɚɞɨɜ ůɖɛŬɜŰɘəɞɨɠ ɛɖ-ɔŮɜŮŰɘəɞɨɠ 

ˊŬɟɎɔɞɜŰŮɠ, ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ ůɖɛŬɜŰɘəɎ Űɖ 

ɛɏůɖ ŮɓŭɞɛŬŭɘŬɑŬ ŭɧůɖ ŬůŮɜɞəɞɡɛŬɟɧɚɖɠ 

ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖ ůŰŬɗŮɟɐ əŬɘ 

ˊŬɟŬŰŮŰŬɛɏɜɖ ɟɨɗɛɘůɖ Űɞɡ INR Ůɜɧɠ ŬůɗŮɜɐ 

ŮɜŰɧɠ Űɞɡ ˊɟɞəŬɗɞɟɘůɛɏɜɞɡ ůŰɧɢɞɡ. ȯŰɞɛŬ 

ˊɞɡ űɏɟɞɡɜ Űɞɡɠ ˊɞɚɡɛɞɟűɘůɛɞɨɠ CYP2C9*2 

əŬɘ CYP2C9*3 ˊŬɟɞɡůɘɎɕɞɡɜ Ŭɡɝɖɛɏɜɖ 

ŬɜŰŬˊɧəɟɘůɖ ůŰɞ űɎɟɛŬəɞ. ɇɏɚɞɠ, ɛŮɚɏŰɖ 

əŬŰɏŭŮɘɝŮ ɧŰɘ, ɞ ˊɞɚɡɛɞɟűɘůɛɧɠ CYP2C9*3 

ˊɟɞəŬɚŮɑ ůɖɛŬɜŰɘəɧŰŮɟɖ ɛŮɑɤůɖ Űɖɠ 

Ůɜɕɡɛɘəɐɠ ŭɟŬůŰɘəɧŰɖŰŬɠ Ŭˊɧ Űɞɜ CYP2C9*2 

əŬɘ Ůˊɞɛɏɜɤɠ ŮˊɖɟŮɎɕŮɘ Űɖɜ ŬɜŰŬˊɧəɟɘůɖ 

ůŰɖɜ ŬůŮɜɞəɞɡɛŬɟɧɚɖ. 
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1.3 

ȼ ŪɟɞɛɓɞűɘɚɑŬ ɤɠ ȷɑŰɘɞ əŬɗô ɏɝɘɜ ȷˊɞɓɞɚɩɜ 

 

ɆɞɡɟɏŰɖ ɁŬŰɎůŬ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ 

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȼ ɏɟŮɡɜŬ ŬɡŰɐ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ ůəɞˊɧ 

ɜŬ ŮəŰɘɛɐůɞɡɛŮ Űɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ 

ůɖɛŮɘŬəɩɜ ɜɞɡəɚŮɞŰɘŭɘəɩɜ ˊɞɚɡɛɞɟűɘůɛɩɜ 

PAI 1 4G/5G, ACE - Met 235Thr, NOS 3 - 

T768C, NOS 3 - Glu298Asp, APOE E3/Ⱥ4 

ɇ3937+C4075/C3937+C4075, MTHFR 

C677T, MTHFR A1298C əŬɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ 

ŮɛűɎɜɘůɖɠ Űɞɡ ůɡɜŭɟɧɛɞɡ əŬɗô ɏɝɘɜ Ŭˊɞɓɞɚɏɠ. 

ȼ ˊŬɟɞɡůɑŬ ˊɞɚɡɛɞɟűɘůɛɩɜ ůŰŬ ˊŬɟŬˊɎɜɤ 

ɔɞɜɑŭɘŬ ɏɢŮɘ ůɡůɢŮŰɘůŰŮɑ ɛŮ ŬɜɤɛŬɚɑŬ ůŰɖ 

ŭɘŬŭɘəŬůɑŬ ˊɐɝɖɠ Űɞɡ ŬɑɛŬŰɞɠ əŬɘ əŬŰŬůŰɎůŮɘɠ 

ɗɟɧɛɓɤůɖɠ, ŬɔɔŮɘŬəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ, 

Ŭˊɞɓɞɚɩɜ, ˊɟɞŮəɚŬɛɣɑŬɠ əŬɘ ɔŮɜɘəɎ ɛŮ 

ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ɡˊɞŭŮɘəɜɨɞɡɜ ɗɟɞɛɓɞűɘɚɘəɐ 

ˊɟɞŭɘɎɗŮůɖ Űɞɡ ŬůɗŮɜɞɨɠ. Ⱥˊɑůɖɠ ŮɟŮɡɜɐɗɖəŮ 

Ŭɜ ŰŬ ɛŮŰŬɚɚŬɔɛɏɜŬ ɔɞɜɑŭɘŬ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ 

Űɖɜ ɖɚɘəɑŬ Űɖɠ ɔɡɜŬɑəŬɠ əŬɘ Űɞɜ Űɨˊɞ 

ɗŮɟŬˊŮɑŬɠ Űɖɠ. 

ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɠ: 40 ɔɡɜŬɑəŮɠ ɛŮ əŬɗ ɏɝɘɜ 

Ŭˊɞɓɞɚɏɠ ůŰɞ ɘůŰɞɟɘəɧ Űɞɡɠ, ɛŮɚŮŰɐɗɖəŬɜ 

ɛŬɕɑ ɛŮ 80 ɔɡɜŬɑəŮɠ ɔɘŬ ɛɎɟŰɡɟŮɠ əŬɘ ɧɚŮɠ 

ɎɜɖəŬɜ ůŰɞɜ Ⱥɚɚɖɜɘəɧ ˊɚɖɗɡůɛɧ, ɛŮ Űɖɜ 

ɛɏɗɞŭɞ Űɖɠ ŬɚɡůɘŭɤŰɐɠ ˊɞɚɡɛŮɟɎůɖɠ.  

ȷˊɞŰŮɚɏůɛŬŰŬ: ɆŮ ɧɚŮɠ Űɘɠ ɔɡɜŬɑəŮɠ 

ɛŮɚŮŰɐɗɖəŮ ɞ ɔɞɜɧŰɡˊɧɠ Űɞɡɠ ɤɠ ˊɟɞɠ Űɘɠ 

ŬəɧɚɞɡɗŮɠ ɛŮŰŬɚɚɎɝŮɘɠ, ɧˊɞɡ ůɡůɢŮŰɑůŰɖəŬɜ 

ɛŮ ɗŮŰɘəɧ ɐ ŬɟɜɖŰɘəɧ ɘůŰɞɟɘəɧ əŬɗô ɏɝɘɜ 

Ŭˊɞɓɞɚɩɜ əŬɘ ɛŮ ɗɟɞɛɓɞűɘɚɑŬ: ȷɜŬůŰɞɚɏŬɠ 

Űɞɡ ȺɜŮɟɔɞˊɞɘɖŰɐ Űɞɡ ɄɚŬůɛɘɜɞɔɧɜɞɡ  (PAI-

1) 4G/5G (p 0,494 / p 0,102), ɀŮŰŬŰɟŮˊŰɘəɧ 

Ȱɜɕɡɛɞ Űɖɠ ȷɔɔŮɘɞŰŮɜůɑɜɖɠ (ACE) Met 

235Thr (p 0,930 / p 0,179), ȺɜŭɞɗɖɚɘŬəɐ 

ɆɡɜɗɎůɖ ɁɘŰɟɘəɞɨ Ƀɝɏɤɠ (NOS 3) T768C (p 

0,125), ȺɜŭɞɗɖɚɘŬəɐ ɆɡɜɗɎůɖ ɁɘŰɟɘəɞɨ 

Ƀɝɏɤɠ (NOS 3) Glu298Asp (p 0,532 / p 0,91), 

ȷˊɞɚɘˊɞˊɟɤŰŮɑɜɖ E3/Ⱥ4 (APOE3 / Ⱥ4) ɇ3937 

+ C4075 (p 0,383 / p 0,308) / C3937 + C4075 

(p 0,999 / p 0,177), ɀŮɗɡɚŮɜŰŮŰɟŬɡŭɟɞűɞɚɘəɐ 

ȷɜŬɔɤɔɎůɖ (MTHFR C677T) (p 0,470 / p 

0,501 ɀŮɗɡɚŮɜŰŮŰɟŬɡŭɟɞűɞɚɘəɐ ȷɜŬɔɤɔɎůɖ, 

(MTHFR A1298C) (p 0,750 / p 0,963). 

ɄŬɟŬŰɖɟɐůŬɛŮ Űɖɜ ɐŭɖ ɔɜɤůŰɐ ůɡůɢɏŰɘůɖ 

ɛŮŰŬɝɨ Űɤɜ ˊɞɚɡɛɞɟűɘůɛɩɜ: rs1801133ï

C677T MTHFR, rs1801131ïA1298C 

MTHFR, rs429358ïAPOE əŬɘ rs699ïACE əŬɘ 

Űɤɜ ˊɚɖɗɡůɛɩɜ, ŮɜɘůɢɨůŬɛŮ Űɖɜ ůɖɛŬɜŰɘəɐ 

ůɡůɢɏŰɘůɖ Űɞɡ ˊɞɚɡɛɞɟűɘůɛɞɨ rs1799768ï

PAI-1 əŬɘ ŬˊɞəŬɚɨűɗɖəŮ ůɖɛŬɜŰɘəɐ Ůˊɑůɖɠ 

ůɡůɢɏŰɘůɖ Űɞɡ ˊɞɚɡɛɞɟűɘůɛɞɨ rs1799983-

NOS3 Glu-298-Asp ɛŮŰŬɝɨ Űɤɜ ˊɚɡɗɡůɛɩɜ. 

ɆɡɛˊŮɟɎůɛŬŰŬ: ɇŬ ŬˊɞŰŮɚɏůɛŬŰɎ ɛŬɠ 

ŮˊɘɓŮɓŬɑɤůŬɜ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ɔŮɜŮŰɘəɏɠ 

ɛŮŰŬɓɞɚɏɠ ˊɞɡ ŮɜɏɢɞɜŰŬɘ ůŰɖɜ ŮɛűɎɜɘůɖ Űɖɠ 

ɗɟɞɛɓɞűɘɚɑŬɠ ɏɢɞɡɜ ɛŮɔɎɚɖ ůɖɛŬůɑŬ ɔɘŬ Űɞ 

ŬˊɞŰɏɚŮůɛŬ Űɖɠ Ůɔəɡɛɞůɨɜɖɠ ůŮ ɔɡɜŬɑəŮɠ ɛŮ 

əŬɗô ɏɝɘɜ Ŭˊɞɓɞɚɏɠ əŬɘ ɔŮɜŮŰɘəɧ ɡˊɧɓŬɗɟɞ 

ɗɟɞɛɓɞűɘɚɑŬɠ. 
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1.4 

Ɇɢɏůɖ Űɞɡ ˊɞɚɡɛɞɟűɘůɛɞɨ Ⱥ298D Űɞɡ ɔɞɜɘŭɑɞɡ Űɖɠ ŮɜŭɞɗɖɚɘŬəɐɠ ůɡɜɗɎůɖɠ Űɞɡ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ 

ŬɕɩŰɞɡ e-NOS ɛŮ Űɞ ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ůŮ ȰɚɚɖɜŮɠ ŬůɗŮɜŮɑɠ  

 

ɉɎɘŭɤ ȹŬűɜɐ
1
, ȹɖɛɐŰɟɖɠ ɄŬɜɑŭɖɠ

1
, ȹɘɞɜɨůɘɞɠ Ⱦɧəəɘɜɞɠ

2
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

1 

 

1
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ,  
2
1
ɖ
 ȾŬɟŭɘɞɚɞɔɘəɐ Ⱦɚɘɜɘəɐ, ɋɜɎůŮɘɞ ȾŬɟŭɘɞɢŮɘɟɞɡɟɔɘəɧ ȾɏɜŰɟɞ, ȷɗɐɜŬ 

 

ȺɘůŬɔɤɔɐ: ɇɞ ɛɞɜɞɝŮɑŭɘɞ Űɞɡ ŬɕɩŰɞɡ (NO), 

ˊŬɟŬɔɧɛŮɜɞ Ŭˊɧ Űɖɜ ŮɜŭɞɗɖɚɘŬəɐ ůɡɜɗɎůɖ 

Űɞɡ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ ŬɕɩŰɞɡ (eNOS), ˊŬɑɕŮɘ 

ɏɜŬ ɟɧɚɞ əɚŮɘŭɑ ůŰɖ ɟɨɗɛɘůɖ Űɞɡ ŬɔɔŮɘŬəɞɨ 

Űɧɜɞɡ. ɇɞ ˊŬɟŬɔɧɛŮɜɞ Ŭˊɧ Űɞ Ůɜŭɞɗɐɚɘɞ ɁɃ 

ˊŬɟɞɡůɘɎɕŮɘ ŬɔɔŮɘɞˊɟɞůŰŬŰŮɡŰɘəɏɠ ŭɟɎůŮɘɠ 

əŬŰŬůŰɏɚɚɞɜŰŬɠ Űɖ ůɡůůɩɟŮɡůɖ Űɤɜ 

ŬɘɛɞˊŮŰŬɚɑɤɜ, Űɖɜ ˊɟɞůəɧɚɚɖůɖ Űɤɜ 



 
əŬɘ  

     Ƀɟɗɐ ūŬɟɛŬəɞɚɞɔɘəɐ Ʉɟɞůɏɔɔɘůɖ ȷůɗŮɜŮɘɩɜ 
 

ɚŮɡəɞəɡŰŰɎɟɤɜ əŬɘ Űɞɜ ˊɞɚɚŬˊɚŬůɘŬůɛɧ Űɤɜ 

ɚŮɑɤɜ ɛɡɥəɩɜ əɡŰŰɎɟɤɜ. Ƀ ˊɞɚɡɛɞɟűɘůɛɧɠ 

E298D Űɞɡ eNOS ɏɢŮɘ ůɡůɢŮŰɘůɗŮɑ ɛŮ Űɞ 

ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ (MI), ŬɚɚɎ ůɢŮŰɘəɎ 

ŭŮŭɞɛɏɜŬ ɛŮ ŬɡŰɧ Űɞɜ ˊɞɚɡɛɞɟűɘůɛɧ 

Ŭˊɞəɚɑɜɞɡɜ ůŰɖɜ ȺɚɚɎŭŬ. ɆɡɜŮˊɩɠ, 

ŮɝŮŰɎůŬɛŮ ɛɑŬ ˊɘɗŬɜɐ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɞɡ 

ˊɞɚɡɛɞɟűɘůɛɞɨ E298D Űɞɡ ɔɞɜɘŭɑɞɡ eNOS ɛŮ 

Űɞ ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ůŮ ɛɑŬ ɡˊɞ-

ɞɛɎŭŬ Űɞɡ Ⱥɚɚɖɜɘəɞɨ ˊɚɖɗɡůɛɞɨ. 

ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɘ: Ƀ ˊɚɖɗɡůɛɧɠ Űɖɠ 

ɛŮɚɏŰɖɠ ŬˊɞŰŮɚŮɑŰɞ Ŭˊɧ 204 ŬůɗŮɜŮɑɠ ɛŮ 

ɘůŰɞɟɘəɧ ŮɛűɟɎɔɛŬŰɞɠ Űɞɡ ɛɡɞəŬɟŭɑɞɡ əŬɘ 

218 ɡɔɘŮɑɠ ɛɎɟŰɡɟŮɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ Ŭˊɧ Űɞ 

ɔŮɜɘəɧ ˊɚɖɗɡůɛɧ Űɖɠ ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ Űɤɜ 

ȷɗɖɜɩɜ. ȳɚɞɘ ɞɘ ŬůɗŮɜŮɑɠ əŬɘ ɞɘ ɛɎɟŰɡɟŮɠ 

ɐŰŬɜ ȰɚɚɖɜŮɠ, ȾŬɡəɎůɘɞɘ, əɎŰɞɘəɞɘ Űɤɜ 

ȷɗɖɜɩɜ ůŰɖɜ ȺɚɚɎŭŬ. ȼ ɖɚɘəɑŬ, Űɞ űɨɚɞ əŬɘ ɞ 

ŭŮɑəŰɖɠ ɛɎɕŬɠ ůɩɛŬŰɞɠ (ȸɀȽ) ŭŮ ŭɘɏűŮɟŬɜ 

ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ɞɛɎŭɤɜ (p>0.05). 

ȷˊɞŰŮɚɏůɛŬŰŬ ï ɆɡɕɐŰɖůɖ: Ƀ əɑɜŭɡɜɞɠ ɔɘŬ 

ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ůŰɞɡɠ E298D TT 

ɐŰŬɜ 2.064 (95% ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ [CI], 

1.064 ɛŮ 4.005, p<0.05) ɏɜŬɜŰɘ GG+GT əŬɘ 

2.342 (95% CI, 1.171 ɛŮ 4.684, p < 0.05) 

ɏɜŬɜŰɘ GG. Ƀ əɑɜŭɡɜɞɠ ɔɘŬ Űɞ T Ŭɚɚɖɚɧɛɞɟűɞ 

ɐŰŬɜ 1.416 (95%CI, 1.060 ɛŮ 1.892, p < 0.05) 

ɏɜŬɜŰɘ Űɞɡ G Ŭɚɚɖɚɞɛɧɟűɞɡ. ȷɡŰɧɠ ɞ 

əɑɜŭɡɜɞɠ ɐŰŬɜ ɡɣɖɚɧŰŮɟɞɠ ɧŰŬɜ ɞ ɔŮɜŮŰɘəɧɠ 

ˊŬɟɎɔɞɜŰŬɠ ůɡɜŭɡŬɕɧŰŬɜ ɛŮ Ɏɚɚɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ ɔɘŬ Űɞ ɏɛűɟŬɔɛŬ, ɧˊɤɠ 

Űɞ Ŭɜŭɟɘəɧ űɨɚɞ, ɖ ɖɚɘəɑŬ < 60 ŮŰɩɜ, Űɞ 

əɎˊɜɘůɛŬ, ɖ ɡˊɏɟŰŬůɖ, ɞ ůŬəɢŬɟɩŭɖɠ 

ŭɘŬɓɐŰɖɠ, ɖ ɡˊŮɟɢɞɚɖůŰŮɟɞɚŬɘɛɑŬ əŬɘ Űɞ 

ɗŮŰɘəɧ ɞɘəɞɔŮɜŮɘŬəɧ ɘůŰɞɟɘəɧ. ɇɞ əɎˊɜɘůɛŬ 

ŬɨɝɖůŮ Űɞ ůɢŮŰɘəɧ ɚɧɔɞ ˊɘɗŬɜɞŰɐŰɤɜ (OR) ůŮ 

3.873 (95%CI: 1.481-10.132, p=0.0040) ɔɘŬ 

TT ɏɜŬɜŰɘ GG əŬɘ ůŮ 3.161 (95%CI: 1.249-

7.997, p=0.0192) ɔɘŬ TT ɏɜŬɜŰɘ Űɞɡ ůɡɜɧɚɞɡ 

GG əŬɘ GT, ɡˊɞŭɖɚɩɜɞɜŰŬɠ ɛɑŬ ůɖɛŬɜŰɘəɐ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮŰŬɝɨ Űɞɡ əŬˊɜɑůɛŬŰɞɠ əŬɘ 

Űɞɡ ˊɞɚɡɛɞɟűɘůɛɞɨ Űɞɡ eNOS ɔɘŬ ɏɛűɟŬɔɛŬ 

Űɞɡ ɛɡɞəŬɟŭɑɞɡ. ɋůŰɧůɞ, ŭŮɜ ˊŬɟŬŰɖɟɐɗɖəŮ 

ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɞɡ Ŭɚɚɖɚɧɛɞɟűɞɡ 298D 

əŬɘ Űɞɡ əɘɜŭɨɜɞɡ ɔɘŬ Ⱥɀ ůŰɞɡɠ ɛɖ əŬˊɜɘůŰɏɠ 

(OR =1.133, 95%CI: 0.2894-4.439, p=1.0000). 

ɆŮ ŬɡŰɐ Űɖ ɛŮɚɏŰɖ ŮɟŮɡɜɐůŬɛŮ Űɖɜ ˊɘɗŬɜɐ 

ůɡůɢɏŰɘůɖ Űɞɡ ˊɞɚɡɛɞɟűɘůɛɞɨ E298D əŬɘ Űɞɡ 

əɘɜŭɨɜɞɡ ɔɘŬ Ⱥɀ ůŮ ɎŰɞɛŬ əɎŰɤ Űɤɜ 60 ŮŰɩɜ. 

ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ŭɘŬɢɤɟɑůŬɛŮ Űɞɜ ˊɚɖɗɡůɛɧ 

Űɖɠ ɛŮɚɏŰɖɠ ůŮ ŭɨɞ ɞɛɎŭŮɠ: ɛɑŬ ɖɚɘəɑŬɠ əɎŰɤ 

Űɤɜ 60 ŮŰɩɜ əŬɘ ɛɑŬ ɖɚɘəɑŬɠ Ó 60 ŮŰɩɜ. 

ɄŬɟŬŰɖɟɐůŬɛŮ ɧŰɘ ɞɘ ɜŮɧŰŮɟɞɘ űɞɟŮɑɠ Űɞɡ ɇ 

Ŭɚɚɖɚɧɛɞɟűɞɡ Űɞɡ ɔŮɜŮŰɘəɞɨ ˊɞɚɡɛɞɟűɘůɛɞɨ 

e-NOS E298D ŮɑɢŬɜ Ŭɡɝɖɛɏɜɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ 

ŮɛűŬɜɑůɞɡɜ Ⱥɀ (TT ɏɜŬɜŰɘ GG+GT: 

OR=10.455, 95%CI: 2.341-46.682, p=0.0003), 

Ůɜɩ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭŮɜ ɐŰŬɜ ůŰŬŰɘůŰɘəɎ 

ůɖɛŬɜŰɘəɎ ůŰɖɜ ɖɚɘəɘŬəɐ ɞɛɎŭŬ Űɤɜ Ó 60 

ŮŰɩɜ (OR=0.8366, 95%CI: 0.3556-1.968, 

p=0.8283).  

ɆɡɛˊŮɟɎůɛŬŰŬ: ȷɡŰɐ ɖ ɛŮɚɏŰɖ ɡˊɞŭŮɘəɜɨŮɘ 

ɧŰɘ ɞ ˊɞɚɡɛɞɟűɘůɛɧɠ E298D Űɞɡ ɔɞɜɘŭɑɞɡ 

eNOS ˊɘɗŬɜɩɠ ɜŬ ŬɡɝɎɜŮɘ Űɞɜ əɑɜŭɡɜɞ ɔɘŬ 

ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ůŰɞɜ Ⱥɚɚɖɜɘəɧ 

ˊɚɖɗɡůɛɧ, əɡɟɑɤɠ ɧŰŬɜ ůɡɜŭɡɎɕŮŰŬɘ ɛŮ 

Ɏɚɚɞɡɠ əŬɟŭɘŬɔɔŮɘŬəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ 

əɘɜŭɨɜɞɡ. Ƀ ɛɞɟɘŬəɧɠ ɛɖɢŬɜɘůɛɧɠ ɛŮ Űɞɜ 

ɞˊɞɑɞ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ˊɞɚɡɛɞɟűɘůɛɧɠ 

ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ Ⱥɀ ˊŬɟŬɛɏɜŮɘ 

ŬŭɘŮɡəɟɑɜɘůŰɞɠ. Ⱥˊɘˊɚɏɞɜ, ɛŮɚɏŰŮɠ 

ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ ɜŬ ŭɘŬɚŮɡəŬɜɗŮɑ ŮɎɜ ɞ 

ˊɞɚɡɛɞɟűɘůɛɧɠ E298D Űɞɡ ɔɞɜɘŭɑɞɡ eNOS 

ŬˊɞŰŮɚŮɑ ɏɜŬɜ ŬɜŮɝɎɟŰɖŰɞ ˊŬɟɎɔɞɜŰŬ 

əɘɜŭɨɜɞɡ ɐ ɏɜŬɜ ɏɛɛŮůɞ ŭŮɑəŰɖ ɔŮɜŮŰɘəɐɠ 

ůɡůɢɏŰɘůɖɠ ŭɘŬűɞɟŮŰɘəɩɜ ɔŮɜŮŰɘəɩɜ əŬɘ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ. 
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1.5 

ȺˊɘˊɞɚŬůɛɧɠ Űɞɡ Ʉɞɚɡɛɞɟűɘůɛɞɨ Ʉɟɞůɗɐəɖɠ ȷˊŬɚɞɘűɐɠ (I/D) ůŰɞ ũɞɜɘŭɘŬəɧ ɇɧˊɞ Űɞɡ 

ɀŮŰŬŰɟŮˊŰɘəɞɨ Ⱥɜɕɨɛɞɡ Űɖɠ ȷɔɔŮɘɞŰŬůɑɜɖɠ (ACE) əŬɘ Űɞɡ Ʉɞɚɡɛɞɟűɘůɛɞɨ Glu298Asp Űɖɠ 

ȺɜŭɞɗɖɚɘŬəɐɠ ɆɡɜɗɎůɖɠ Űɞɡ ɀɞɜɞɝŮɘŭɑɞɡ Űɞɡ ȷɕɩŰɞɡ (eNOS) ůŮ ɏɜŬ Ʉɚɖɗɡůɛɧ Ⱥɚɚɐɜɤɜ 

ɈˊŮɟŰŬůɘəɩɜ ɐ ɛɖ ȷůɗŮɜɩɜ. 

 

ȾɡɟɘɎəɞɡ ȯɔɔŮɚɞɠ
1
, ɇůɘɞɨűɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ

2
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

1
 

 
1
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ,, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2
ȽŬŰɟŮɑɞ ɈˊɏɟŰŬůɖɠ, ȾŬɟŭɘɞɚɞɔɘəɐ Ⱦɚɘɜɘəɐ, çȽˊˊɞəɟɎŰŮɘɞè ũ.Ɂ. ȷɗɖɜɩɜ, Ⱥɗɜɘəɧ əŬɘ 

ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȼ ɘŭɘɞˊŬɗɐɠ ɡˊɏɟŰŬůɖ əŬɘ ɖ ˊŬɗɞɔɏɜŮɘŬ Űɖɠ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ɛɘŬ ůɨɜɗŮŰɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ 

ɛŮŰŬɝɨ ɔŮɜŮŰɘəɩɜ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ 

ˊŬɟŬɔɧɜŰɤɜ. ɇɞ ˊŬɟŬɔɧɛŮɜɞ Ŭˊɧ Űɞ 

Ůɜŭɞɗɐɚɘɞ ɛɞɜɞɝŮɑŭɘɞ Űɞɡ ȷɕɩŰɞɡ (NO), Űɞ 

ɞˊɞɑɞ ůɡɜŰɑɗŮŰŬɘ ɛŮ Űɖ ůɡɛɛŮŰɞɢɐ Űɖɠ 

ŮɜŭɞɗɖɚɘŬəɐɠ ůɡɜɗɎůɖɠ Űɞɡ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ 

ȷɕɩŰɞɡ (eNOS) əŬɘ əŬɘ Űɞ ɀŮŰŬŰɟŮˊŰɘəɧ 

Ȱɜɕɡɛɞ Űɖɠ ȷɔɔŮɘɞŰŬůɑɜɖɠ (ACE), Űɞ ɞˊɞɑɞ 

ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ůɡůŰŬŰɘəɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɅŮɜɑɜɖɠ ȷɔɔŮɘɞŰŬůɑɜɖɠ ȷɚŭɞůŰŮɟɧɜɖɠ 

(RAAS) əŬŰɏɢɞɡɜ əŮɜŰɟɘəɧ ɟɧɚɞ ůŰɖ ɟɨɗɛɘůɖ 

Űɖɠ ŬɟŰɖɟɘŬəɐɠ ˊɑŮůɖɠ. Ƀ ůəɞˊɧɠ Űɖɠ 

ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ɐŰŬɜ ɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ 

ůɢɏůɖɠ Űɞɡ ˊɞɚɡɛɞɟűɘůɛɞɨ Glu298Asp Űɞɡ 

ɔɞɜɘŭɑɞɡ Űɞɡ eNOS əŬɘ Űɞɡ ˊɞɚɡɛɞɟűɘůɛɞɨ 

Űɞɡ I/D Űɞɡ ɔɞɜɘŭɑɞɡ Űɞɡ ACE ŬɡŰɩɜ, 

ɝŮɢɤɟɘůŰɎ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ, ɛŮ Űɖɜ ɘŭɘɞˊŬɗɐ 

ɡˊɏɟŰŬůɖ ůŮ ɏɜŬɜ Ⱥɚɚɖɜɘəɧ ˊɚɖɗɡůɛɧ. 

ɆɡɛɛŮŰŮɑɢŬɜ 104 ŬůɗŮɜŮɑɠ ɛŮ ɡˊɏɟŰŬůɖ 

(ɞɛɎŭŬ ɡˊŮɟŰŬůɘəɩɜ) əŬɘ 96 ɡɔɘŮɑɠ ŮɗŮɚɞɜŰɏɠ 

(ɛɎɟŰɡɟŮɠ) əŬɘ ˊŬɟɞɡůɑŬůŬɜ ɞɛɞɘɧŰɖŰŬ ůŰɖɜ 

ɖɚɘəɑŬ əŬɘ Űɞ űɨɚɞ. ȼ ɚɞɔɘůŰɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ ˊɞɡ ɏɔɘɜŮ ůŰɞɡɠ ůɡɜŭɡŬůɛɞɨɠ 

ɔɞɜɞŰɨˊɤɜ Ŭˊɧ Űɞɡɠ ŭɡɞ ˊɞɚɡɛɞɟűɘůɛɞɨɠ, 

ɏŭŮɘɝŮ ɧŰɘ ɞɘ űɞɟŮɑɠ Űɤɜ GT/DI ɔɞɜɞŰɨˊɤɜ 

ɏɢɞɡɜ 65% ɛɘəɟɧŰŮɟɞ əɑɜŭɡɜɞ ŮɛűɎɜɘůɖɠ 

ɡˊɏɟŰŬůɖɠ ůɡɔəɟɘɜɧɛŮɜɞɘ ɛŮ Űɞɡɠ űɞɟŮɑɠ Űɤɜ 

GG/DD ɔɞɜɞŰɨˊɤɜ (OR=0.35; 95% CI: 0.13-

0.89; p=0.028). ȸɟɏɗɖəŮ ŬəɧɛŬ ɧŰɘ, ɞɘ űɞɟŮɑɠ 

Űɤɜ ɔɞɜɞŰɨˊɤɜ GT/DI ɏɢɞɡɜ 82% ɛɘəɟɧŰŮɟɞ 

əɑɜŭɡɜɞ ŮɛűɎɜɘůɖɠ ɡˊɏɟŰŬůɖɠ (OR=0.18, 95% 

CI:0.04-0.76, p=0.020) əŬɘ ɧŰɘ ɞɘ űɞɟŮɑɠ Űɤɜ 

ɔɞɜɞŰɨˊɤɜ GG/DI ɏɢɞɡɜ 77% ɛɘəɟɧŰŮɟɞ 
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əɑɜŭɡɜɞ ŮɛűɎɜɘůɖɠ ɡˊɏɟŰŬůɖɠ (OR=0.23, 95% 

CI:0.05-1.00, p=0.050) ůɡɔəɟɘŰɘəɎ ɛŮ Űɞɡɠ 

űɞɟŮɑɠ Űɤɜ TT/DD ɔɞɜɞŰɨˊɤɜ. 
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1.6 

ɀŮɚɏŰɖ Űɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ Űɤɜ Ůˊɘˊɏŭɤɜ ɗɡɟŮɞŮɘŭɘəɐɠ ɞɟɛɧɜɖɠ ůŰɞ ŬɑɛŬ əŬɘ ŭŮɘəŰɩɜ 

əŬɟŭɘŬəɐɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ůŮ ŬůɗŮɜŮɑɠ ɛŮ ɢɟɧɜɘŬ əŬɟŭɘŬəɐ ŬɜŮˊɎɟəŮɘŬ əŬɘ ůŮ ŮˊɑɛɡŮɠ ɛŮ 

ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ. 

 

ɇůɘɜŬɟɎəɖɠ ɁɘəɧɚŬɞɠ
1
, ȿŮɘɓŬŭɎɟɞɡ ȺɚŮɡɗŮɟɑŬ

1
, ɀɞɡɟɞɨɕɖɠ ȽɞɟŭɎɜɖɠ

2
, ɄɎɜŰɞɠ ȾɤɜůŰŬɜŰɑɜɞɠ

2
, 

ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ
1
 

 
1
ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, ɇɞɛɏŬɠ ūŬɟɛŬɞəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ  
2
ȺɟɔŬůŰɐɟɘɞ ɄŮɘɟŬɛŬŰɘəɐɠ ūŬɟɛŬəɞɚɞɔɑŬɠ, ɀɞɟűɞɚŮɘŰɞɡɟɔɘəɧɠ ɇɞɛɏŬɠ, ȽŬŰɟɘəɐ Ɇɢɞɚɐ, Ⱥɗɜɘəɧ əŬɘ 

ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ. 

 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɏɜŬɟɝɖɠ Űɖɠ əŬɟŭɘŬəɐɠ 

ŬɜŮˊɎɟəŮɘŬɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ŮəŰŮŰŬɛɏɜɖ 

ŬɜŬŭɘŬɛɧɟűɤůɖ Űɞɡ ɛɡɞəŬɟŭɑɞɡ, 

ůɡɜɞŭŮɡɧɛŮɜɖ Ŭˊɧ ɛŮŰŬɓɞɚɏɠ ůŰɖɜ ɏəűɟŬůɖ 

Űɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ əŬɘ ŭɞɛɘəɩɜ ˊɟɤŰŮɥɜɩɜ Űɞɡ 

ɛɡɞəŬɟŭɑɞɡ ˊɟɞɠ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɞɡ  

Ůɛɓɟɡɥəɞɨ űŬɘɜɞŰɨˊɞɡ. ɀˊɞɟŮɑ ɜŬ ɡˊɞŰŮɗŮɑ 

ɧŰɘ ɞɘ ɛŮŰŬɓɞɚɏɠ ŬɡŰɏɠ ɞűŮɑɚɞɜŰŬɘ ůŮ ŬɚɚŬɔɏɠ 

ůŰɞ ůɨůŰɖɛŬ Űɤɜ ɗɡɟŮɞŮɘŭɘəɩɜ ɞɟɛɞɜɩɜ, 

əŬɗɩɠ Űɞ əŬɟŭɘŬɔɔŮɘŬəɧ ůɨůŰɖɛŬ űŬɑɜŮŰŬɘ ɜŬ 

ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɘɠ ɗɡɟŮɞŮɘŭɘəɏɠ ɞɟɛɧɜŮɠ 

ɛɏůɤ ˊɡɟɖɜɘəɩɜ ɡˊɞŭɞɢɏɤɜ ˊɞɡ ɟɡɗɛɑɕɞɡɜ 

Űɖɜ ɏəűɟŬůɖ Űɤɜ ˊɟɤŰŮɥɜɩɜ Űɞɡ ɛɡɞəŬɟŭɑɞɡ. 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɛŮɚŮŰɎ Űɖ ůɢɏůɖ ɛŮŰŬɝɨ 

Űɤɜ Ůˊɘˊɏŭɤɜ ɗɡɟŮɞŮɘŭɘəɐɠ ɞɟɛɧɜɖɠ ůŰɞ ŬɑɛŬ 

ůŮ ŬůɗŮɜŮɑɠ ɛŮ əŬɟŭɘŬəɐ ŬɜŮˊɎɟəŮɘŬ əŬɘ Űɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ɧˊɤɠ ŬɡŰɐ 

ŮəŰɘɛɎŰŬɘ ɡˊŮɟɖɢɞɔɟŬűɘəɎ. Ⱥˊɘˊɚɏɞɜ, 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɏɜŬ ˊŮɘɟŬɛŬŰɘəɧ ɛɞɜŰɏɚɞ 

əŬɟŭɘŬəɐɠ ŬɜŮˊɎɟəŮɘŬɠ ůŮ ŮˊɑɛɡŮɠ ɔɘŬ ɜŬ 

ŮɚŮɔɢɗŮɑ ɖ ɡˊɧɗŮůɖ ɧŰɘ ɖ ɢɞɟɐɔɖůɖ 

ɗɡɟŮɞŮɘŭɘəɐɠ ɞɟɛɧɜɖɠ ůŮ ŬůɗŮɜŮɑɠ ɛŮ 

əŬɟŭɘŬəɐ ŬɜŮˊɎɟəŮɘŬ ɛˊɞɟŮɑ ůɡɜŭɟɎɛŮɘ 

ɗŮɟŬˊŮɡŰɘəɎ, ŬɜŬůŰɟɏűɞɜŰŬɠ Űɖɜ əŬɟŭɘŬəɐ 

ŬɜŬŭɘŬɛɧɟűɤůɖ. ɆŰɖɜ əɚɘɜɘəɐ ɛŮɚɏŰɖ, 

ůɡɛˊŮɟɘɚɐűɗɖ-əŬɜ 45 ŬůɗŮɜŮɑɠ. ȼ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ŮəŰɘɛɐɗɖəŮ 

ɡˊŮɟɖɢɞɔɟŬűɘəɎ əŬɘ ɞɚɘəɏɠ ɇ3, ɇ4 əŬɘ ɖ TSH 

ɛŮŰɟɐɗɖəŬɜ ůŰɞɜ ɞɟɧ. ȸɟɏɗɖəŮ ɧŰɘ ɖ ɞɚɘəɐ ɇ3 

ɏɢŮɘ ɘůɢɡɟɐ ůɡůɢɏŰɘůɖ ɛŮ Űɞ əɚɎůɛŬ 

Ůɝɩɗɖůɖɠ (EF%) (r=0,51, p=0,00037). 

ȷůɗŮɜɏůŰŮɟɖ ŬɚɚɎ ůɖɛŬɜŰɘəɐ ůɡůɢɏŰɘůɖ 

ɓɟɏɗɖəŮ Ůˊɑůɖɠ ɛŮŰŬɝɨ ɞɚɘəɐɠ ɇ3 əŬɘ 

ɛŮɔɏɗɞɡɠ ŬɟɘůŰŮɟɞɨ əɧɚˊɞɡ (LA) (r=-0,35, 

p=0,028). ɆŰɖɜ ˊŮɘɟŬɛŬŰɘəɐ ɛŮɚɏŰɖ, 

ůɡɛˊŮɟɘɚɐűɗɖəŬɜ 27 ŬɟůŮɜɘəɞɑ ŮˊɑɛɡŮɠ. ȼ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ŮəŰɘɛɐɗɖəŮ 

ɡˊŮɟɖɢɞɔɟŬűɘəɎ əŬɘ ɞɘ ɞɚɘəɏɠ ɇ3, ɇ4 əŬɘ ɖ 

TSH ɛŮŰɟɐɗɖəŬɜ ůŰɞɜ ɞɟɧ. ɆŮ  ɏɜŬ ɛɘəɟɧ 

əɞɛɛɎŰɘ ɘůŰɞɨ Űɖɠ ŬɟɘůŰŮɟɐɠ əɞɘɚɑŬɠ əɎɗŮ 

ŭŮɑɔɛŬŰɞɠ, ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɛŮ 

ɖɚŮəŰɟɞűɧɟɖůɖ ŰŬ ŮˊɑˊŮŭŬ Űɤɜ ŭɨɞ 

ɘůɞɛɞɟűɩɜ Űɖɠ ɛɡɞůɑɜɖɠ, MHCŬ MHCɓ. ȼ 

ɛɏůɖ Űɘɛɐ Űɖɠ ŮůɤŰŮɟɘəɐɠ ŭɘŬɛɏŰɟɞɡ 

ŬɟɘůŰŮɟɐɠ əɞɘɚɑŬɠ, LVIDs, Űɖɠ ɞɛɎŭŬɠ ȷɀȽ-

Thyr ɓɟɏɗɖəŮ ɜŬ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɛɘəɟɧŰŮɟɖ 

Ŭˊɧ ŮəŮɑɜɖ Űɖɠ ɞɛɎŭŬɠ ȷɀȽ. ɀɑŬ ůɖɛŬɜŰɘəɐ 

Ŭɨɝɖůɖ Űɞɡ əɚɎůɛŬŰɞɠ Ůɝɩɗɖůɖɠ ŬɟɘůŰŮɟɐɠ 

əɞɘɚɑŬɠ, LVEF%, Űɖɠ ɞɛɎŭŬɠ ȷɀȽ-Thyr ůŮ 

ůɢɏůɖ ɛŮ Űɖɜ ɞɛɎŭŬ ȷɀȽ ˊŬɟŬŰɖɟɐɗɖəŮ 

Ůˊɑůɖɠ (p<0.05). ȼ ŰŬɢɨŰɖŰŬ ůɡůŰɞɚɐɠ Űɞɡ 

ɞˊɑůɗɘɞɡ ŰɞɘɢɩɛŬŰɞɠ, SVPW, ɓɟɏɗɖəŮ 

Ŭɡɝɖɛɏɜɖ ůŰɖɜ ȷɀȽ-Thyr ɞɛɎŭŬ ůŮ ůɨɔəɟɘůɖ 

ɛŮ Űɘɠ ŭɨɞ ɎɚɚŮɠ ɞɛɎŭŮɠ (p<0.05). ȾŬŰɎ Űɖɜ 

13ɖ ŮɓŭɞɛɎŭŬ ˊŬɟŬŰɖɟɐɗɖəŮ ɛɘŬ ůɖɛŬɜŰɘəɐ 

ɛŮɑɤůɖ Űɖɠ əŬɟŭɘŬəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ ůŰɞɡɠ 

ŮˊɑɛɡŮɠ Űɖɠ ɞɛɎŭŬɠ AMI. ɆŮ ŬɜŰɑɗŮůɖ, 

ůɖɛŮɘɩɗɖəŬɜ űɡůɘɞɚɞɔɘəɏɠ Űɘɛɏɠ 

ůɡůŰŬɚŰɘəɧŰɖŰŬɠ ůŰɞɡɠ ŮˊɑɛɡŮɠ Űɖɠ ɞɛɎŭŬɠ 

ȷɀȽ-Thyr (p<0.05). ɇɏɚɞɠ, ɖ ɢɞɟɐɔɖůɖ 

ɗɡɟŮɞŮɘŭɘəɐɠ ɞɟɛɧɜɖɠ ˊɟɞəɎɚŮůŮ ɛŮŰŬɓɞɚɐ 

ůŰɖɜ ɏəűɟŬůɖ Űɤɜ ɘůɞɛɞɟűɩɜ Űɖɠ ɛɡɞůɑɜɖɠ. 

ɄŬɟŬŰɖɟɐɗɖəŮ ɛɑŬ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ 

Ŭɨɝɖůɖ ůŰɖɜ MHCŬ ɘůɞɛɞɟűɐ ɏɜŬɜŰɘ Űɖɠ 

MHCɓ ɘůɞɛɞɟűɐɠ (p<0.05). 
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1.7 

ɀŮɚɏŰɖ Űɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ Űɤɜ Ůˊɘˊɏŭɤɜ ɗɡɟŮɞŮɘŭɘəɐɠ ɞɟɛɧɜɖɠ ůŰɞ ŬɑɛŬ əŬɘ Űɤɜ ŭŮɘəŰɩɜ Űɖɠ 

əŬɟŭɘɞŬɜŬˊɜŮɡůŰɘəɐɠ ŭɞəɘɛŬůɑŬɠ əɧˊɤůɖɠ ůŮ ŬůɗŮɜŮɑɠ ɛŮ əŬɟŭɘŬəɐ ŬɜŮˊɎɟəŮɘŬ. 

 

ȿŮɘɓŬŭɎɟɞɡ ȺɚŮɡɗŮɟɑŬ
1
, ɄɎɜŰɞɠ ȾɤɜůŰŬɜŰɑɜɞɠ

2
, ɀɞɡɟɞɨɕɖɠ ȽɞɟŭɎɜɖɠ

2
, ɇůɘɜŬɟɎəɖɠ ɁɘəɧɚŬɞɠ

1
, 

ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ
1
 

 
1 
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2 
ȺɟɔŬůŰɐɟɘɞ ɄŮɘɟŬɛŬŰɘəɐɠ ūŬɟɛŬəɞɚɞɔɑŬɠ, ɀɞɟűɞɚŮɘŰɞɡɟɔɘəɧɠ ɇɞɛɏŬɠ, ȽŬŰɟɘəɐ Ɇɢɞɚɐ, Ⱥɗɜɘəɧ əŬɘ 

ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ɄɟɞɖɔɞɨɛŮɜŮɠ ˊŮɘɟŬɛŬŰɘəɏɠ ɛŮɚɏŰŮɠ ˊŬɟŮɑɢŬɜ 

ŬˊɞŭŮɑɝŮɘɠ ˊɞɡ ŭŮɑɢɜɞɡɜ ɧŰɘ ɞɘ ɛŮŰŬɓɞɚɏɠ ůŰɖ 

ůɖɛŬŰɞŭɧŰɖůɖ Űɖɠ ɗɡɟŮɞŮɘŭɞɨɠ ɞɟɛɧɜɖɠ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ɛŮŰŬɓɞɚɏɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 

ɛɡɞəŬɟŭɑɞɡ ůŮ ɕɤɘəɎ ɛɞɜŰɏɚŬ əŬɟŭɘŬəɐɠ 

ŬɜŮˊɎɟəŮɘŬɠ. ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŭɘŮɟŮɡɜɎ 

ˊŮɟŬɘŰɏɟɤ əŬŰɎ ˊɧůɞɜ ɞɘ ɛŮŰŬɓɞɚɏɠ Űɤɜ 

ɗɡɟŮɞŮɘŭɘəɩɜ ɞɟɛɞɜɩɜ ůɡůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ 

ɚŮɘŰɞɡɟɔɘəɐ əŬŰɎůŰŬůɖ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ůŮ 

ŬůɗŮɜŮɑɠ ɛŮ əŬɟŭɘŬəɐ ŬɜŮˊɎɟəŮɘŬ ȼ ˊŬɟɞɨůŬ 

ɛŮɚɏŰɖ ůɡɛˊŮɟɘɏɚŬɓŮ 37 ŬůɗŮɜŮɑɠ ɛŮ 

ŭɘŬŰŬŰɘəɐ ɛɡɞəŬɟŭɘɞˊɎɗŮɘŬ. ɇɞ ɗɡɟŮɞŮɘŭɘəɧ 

ˊɟɞűɑɚ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ 

ɛŮŰɟɐůŮɤɜ Űɤɜ ɇ3, ɇ4 əŬɘ TSH, ɛŮɚŮŰɐɗɖəŮ 

ůŮ ɧɚɞɡɠ Űɞɡɠ ŬůɗŮɜŮɑɠ ˊɞɡ ɡˊɞɓɚɐɗɖəŬɜ 

Ůˊɑůɖɠ ůŮ əŬɟŭɘɞŬɜŬˊɜŮɡůŰɘəɐ ŭɞəɘɛŬůɑŬ 

əɧˊɤůɖɠ, ɔɘŬ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɖ ɘəŬɜɧŰɖŰŬ 

Ɏůəɖůɐɠ Űɞɡɠ ɛŮ Űɖ ɛɏŰɟɖůɖ Űɖɠ ɛɏɔɘůŰɖɠ 

əŬŰŬɜɎɚɤůɖɠ ɞɝɡɔɧɜɞɡ (VO2max). ɆɡɜŮɢŮɑɠ 

ɛŮŰŬɓɚɖŰɏɠ (ɇ3, ɇ4 əŬɘ TSH) ŮɘůɐɢɗɖůŬɜ ůŰɖɜ 

ˊɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ ŬɜɎɚɡůɖ ɚɞɔɘůŰɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ 

ůŰŬŭɘŬəɐ ɛɏɗɞŭɞ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŭɡɜɖŰɘəɩɜ 

ŬɜŮɝɎɟŰɖŰɤɜ ˊɟɞɔɜɤůŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ Űɖɠ 

VO2max. ɄŬɟŬŰɖɟɐɗɖəŮ ɘůɢɡɟɐ ůɡůɢɏŰɘůɖ 

ɛŮŰŬɝɨ Űɖɠ ɞɚɘəɐɠ ɇ3 əŬɘ Űɖɠ ɛɏɔɘůŰɖɠ 

əŬŰŬɜɎɚɤůɖɠ ɞɝɡɔɧɜɞɡ (r = 0,78, ɟ = 2x10-8) 

əŬɘ ɖ ɛŮŰŬɓɚɖŰɧŰɖŰŬ ůŰɘɠ Űɘɛɏɠ Űɖɠ VO2max 

ɛˊɞɟɞɨůŮ ɜŬ ŮɝɖɔɖɗŮɑ ůɢŮŭɧɜ ůŰɞ 61% Űɤɜ 

ˊŮɟɘˊŰɩůŮɤɜ Ŭˊɧ ŬɚɚŬɔɏɠ ůŰɘɠ Űɘɛɏɠ Űɖɠ ɇ3. 

Ⱥˊɘˊɚɏɞɜ, ɖ ˊɞɚɡˊŬɟŬɔɞɜŰɘəɐ ŬɜɎɚɡůɖ ɏŭŮɘɝŮ 

ɧŰɘ ɖ ůɡɜɞɚɘəɐ ɇ3 ɐŰŬɜ ɞ ɘůɢɡɟɧŰŮɟɞɠ 

ŬɜŮɝɎɟŰɖŰɞɠ əŬɗɞɟɘůŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ Űɖɠ 

VO2max. ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ˊŬɟɏɢŮɘ 

ˊɟɧůɗŮŰŮɠ ŬˊɞŭŮɑɝŮɘɠ ɔɘŬ Űɞɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ 

Űɖɠ ɞɚɘəɐɠ ɇ3 ůŰɖɜ Ŭˊɧŭɞůɖ əŬŰɎ Űɖɜ 

əŬɟŭɘɞŬɜŬˊɜŮɡůŰɘəɐ ŭɞəɘɛŬůɑŬ əɧˊɤůɖɠ 

ŬůɗŮɜɩɜ ɛŮ əŬɟŭɘŬəɐ ŬɜŮˊɎɟəŮɘŬ. 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ, ɞɘ ŬɚɚŬɔɏɠ ůŰŬ ŮˊɑˊŮŭŬ Űɤɜ 

ɞɟɛɞɜɩɜ Űɞɡ ɗɡɟŮɞŮɘŭɞɨɠ űŬɑɜŮŰŬɘ ɜŬ 



 
əŬɘ  

     Ƀɟɗɐ ūŬɟɛŬəɞɚɞɔɘəɐ Ʉɟɞůɏɔɔɘůɖ ȷůɗŮɜŮɘɩɜ 
 

ůɡůɢŮŰɑɕɞɜŰŬɘ ůŰŮɜɎ ɛŮ Űɖ ɚŮɘŰɞɡɟɔɘəɐ 

əŬŰɎůŰŬůɖ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ůŮ ŬůɗŮɜŮɑɠ ɛŮ 

əŬɟŭɘŬəɐ ŬɜŮˊɎɟəŮɘŬ. ȷɡŰɧ Űɞ ŮɨɟɖɛŬ ŮɑɜŬɘ 

ůŮ ůɡɛűɤɜɑŬ ɛŮ Űɘɠ ˊŮɘɟŬɛŬŰɘəɏɠ 

ˊŬɟŬŰɖɟɐůŮɘɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ ůɗŮɜŬɟɎ 

ɏɜŬɜ ŭɡɜɖŰɘəɧ ɟɧɚɞ Űɖɠ ɗɡɟŮɞŮɘŭɘəɐɠ ɞɟɛɧɜɖɠ 

ůŰɖɜ ˊŬɗɞűɡůɘɞɚɞɔɑŬ Űɖɠ əŬɟŭɘŬəɐɠ 

ŬɜŮˊɎɟəŮɘŬɠ. 
 

ȸɘɓɚɘɞɔɟŬűɑŬ 
1 Klein I & Ojamaa K. Thyroid hormone and the 

cardiovascular system. New England Journal 

of Medicine 2001 344 501ï509. 

2 Pantos C, Malliopoulou V, Varonos DD & 

Cokkinos DV. Thyroid hormone and 

phenotypes of cardioprotection. Basic 

Research in Cardiology 2004 99 101ï120. 

3 Ascheim DD & Hryniewicz K. Thyroid 

hormone metabolism in patients with 

congestive heart failure: the low 

triiodothyronine state. Thyroid 2002 12 511ï

515. 

4 Pingitore A, Landi P, Taddei MC, Ripoli A, 

Lôabbate A & Iervasi G. Triiodothyronine 

levels for risk stratification of patients with 

chronic heart failure. American Journal of 

Medicine 2005 118 132ï136. 

5 Schmidt-Ott UM & Ascheim DD. Thyroid 

hormone and heart failure. Current Heart 

Failure Reports 2006 3 114ï119. 

6 Cohn JN, Johnson GR, Shabetai R, Loeb H, 

Tristani F, Rector T, Smith R & Fletcher R. 

Ejection fraction, peak exercise oxygen 

consumption, cardiothoracic ratio, ventricular 

arrhythmias, and plasma norepinephrine as 

determinants of prognosis in heart failure. The 

V-HeFT VA Cooperative Studies Group. 

Circulation 1993 87 VI5ïVI16. 

7 Oôneill JO, Young JB, Pothier CE & Lauer 

MS. Peak oxygen consumption as a predictor 

of death in patients with heart failure receiving 

beta-blockers. Circulation 2005 111 2313ï

2318. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 Belke DD, Gloss B, Swanson EA & Dillmann 

WH. AAV-mediated expression of thyroid 

hormone receptor isoforms a1 and b1 improves 

contractile function in pressure overload-

induced cardiac hypertrophy. Endocrinology, 

2007. 

9 Kinugawa K, Yonekura K, Ribeiro RC, Eto Y, 

Aoyagi T, Baxter JD, Camacho SA, Bristow 

MR, Long CS & Simpson PC. Regulation of 

thyroid hormone receptor isoforms in 

physiological and pathological cardiac 

hypertrophy. Circulation Research 2001 89 

591ï598. 

10 Pantos C, Mourouzis I, Saranteas T, Paizis I, 

Xinaris C, Malliopoulou V & Cokkinos DV. 

Thyroid hormone receptors a1 and b1 are 

downregulated in the post-infarcted rat heart: 

consequences on the response to ischaemia-

reperfusion. Basic Research in Cardiology 

2005 100 422ï432. 

11 Pantos C, Mourouzis I, Xinaris C, Kokkinos 

AD, Markakis K, Dimopoulos A, Panagiotou 

M, Saranteas T, Kostopanagiotou G & 

Cokkinos DV. Time-dependent changes in the 

expression of thyroid hormone receptor a1 in 

the myocardium after acute myocardial 

infarction: possible implications in cardiac 

remodelling. European Journal of 

Endocrinology 2007 156 415ï424. 

12 Weber KT, Kinasewitz GT, Janicki JS & 

Fishman AP. Oxygen utilization and 

ventilation during exercise in patients with 

chronic cardiac failure. Circulation 1982 65 

1213ï1223. 

13 Mancini DM, Eisen H, Kussmaul W, Mull R, 

Edmunds LH, Jr & Wilson JR. Value of peak 

exercise oxygen consumption for optimal 

timing of cardiac transplantation in ambulatory 

patients with heart failure. Circulation 1991 83 

778ï786. 

 



 
əŬɘ  
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ȿɞɘɛɩɝŮɘɠ 
 

 

2.1 

Ʉɞɚɡɛɞɟűɘůɛɞɑ Űɞɡ ɔɞɜɘŭɑɞɡ NRAMP1 əŬɘ űɡɛŬŰɑɤůɖ ůŰɞɜ Ⱥɚɚɖɜɘəɧ ˊɚɖɗɡůɛɧ 

 

ɆŰɎɔəŬɠ ɀɎɟɘɞɠ Ⱦ
1
, ɄŬˊŬɏŰɖɠ ũŮɩɟɔɘɞɠ Ɇ

2
, ɃɟűŬɜɑŭɞɡ ȹɩɟŬ

2
, ȾɤůŰɧˊɞɡɚɞɠ ɉŬɟɎɚŬɛˊɞɠ

3
, 

Reczko Martin
4
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

5 

 
1
 ɀɘəɟɞɓɘɞɚɞɔɘəɧ ȺɟɔŬůŰɐɟɘɞ ũŮɜɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ ɁɞůɖɛɎŰɤɜ ŪɩɟŬəɞɠ çɆɋɇȼɅȽȷè 

2 
ũȭ ɄŬɜŮˊɘůŰɖɛɘŬəɐ ɄŬɗɞɚɞɔɘəɐ Ⱦɚɘɜɘəɐ ɁɞůɞəɞɛŮɑɞɡ ɁɞůɖɛɎŰɤɜ ŪɩɟŬəɞɠ çɆɋɇȼɅȽȷè 

3 
ɇɛɐɛŬ Ⱦɚɘɜɘəɐ ŪŮɟŬˊŮɡŰɘəɐɠ, ȽŬŰɟɘəɐ Ɇɢɞɚɐ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

4 
ɇɛɐɛŬ ɆŰŬŰɘůŰɘəɐɠ, ȽɜůŰɘŰɞɨŰɞ ȸɘɞɥŬŰɟɘəɐɠ ȰɟŮɡɜŬɠ ȷɚɏɝŬɜŭɟɞɠ ūɚɏɛɘɔə 

5 
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ , ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ɈˊɎɟɢɞɡɜ ˊɞɚɚɏɠ ŮɜŭŮɑɝŮɘɠ ɧŰɘ ɔŮɜŮŰɘəɞɑ 

ˊŬɟɎɔɞɜŰŮɠ  ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŮɡˊɎɗŮɘŬ Űɞɡ 

Ŭɜɗɟɩˊɞɡ ůŰɖ űɡɛŬŰɑɤůɖ. ɇɞ ɔɞɜɑŭɘɞ 

NRAMP1 (natural-resistanceïassociated
 

macrophage protein 1) ŮɑɜŬɘ ɏɜŬɠ ˊŬɟɎɔɞɜŰŬɠ 

ˊɞɡ ˊŬɑɕŮɘ ɟɧɚɞ ůŰɖɜ ˊŬɗɞűɡůɘɞɚɞɔɑŬ 

ŭɘɎűɞɟɤɜ ɚɞɘɛɤŭɩɜ ɜɞůɖɛɎŰɤɜ ɛŮŰŬɝɨ Űɤɜ 

ɞˊɞɑɤɜ ŮɑɜŬɘ əŬɘ ɖ űɡɛŬŰɑɤůɖ. Ɇəɞˊɧɠ Űɖɠ 

ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɜŬ ŮəŰɘɛɐůɞɡɛŮ əŬŰɎ ˊɧůɞ ɞɘ 

ˊɞɚɡɛɞɟűɘůɛɞɑ Űɞɡ ɔɞɜɘŭɑɞɡ NRAMP1 

ɛˊɞɟɞɨɜ ɜŬ ɗŮɤɟɖɗɞɨɜ ůŬɜ ɏɜŬɠ ˊŬɟɎɔɞɜŰŬɠ 

Ŭɡɝɖɛɏɜɞɡ əɘɜŭɨɜɞɡ ɔɘŬ Ůɝɏɚɘɝɖ Űɖɠ 

ɚŬɜɗɎɜɞɡůŬɠ ɛɡəɞɓŬəŰɖɟɘŭɘŬəɐɠ ɚɞɑɛɤɝɖɠ ůŮ 

ŮɜŮɟɔɧ ɜɧůɞ ůŰɞɜ Ⱥɚɚɖɜɘəɧ ˊɚɖɗɡůɛɧ.  

ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɠ: ȺəŬŰɧɜ ůŬɟɎɜŰŬ ŭɡɞ 

(142) ŬɜɞůɞŮˊŬɟəŮɑɠ ŬůɗŮɜŮɑɠ Ůɚɚɖɜɘəɐɠ 

əŬŰŬɔɤɔɐɠ ɛŮ ŮɜŮɟɔɧ  űɡɛŬŰɑɤůɖ əŬɘ ŮəŬŰɧɜ 

ůŬɟɎɜŰŬ ŰɏůůŮɟɘɠ (144) ɛɎɟŰɡɟŮɠ ŬˊɞŰɏɚŮůŬɜ 

Űɞ ɡɚɘəɧ ŬɡŰɐɠ Űɖ ɛŮɚɏŰɖɠ ůŮ ŰɟŮɑɠ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ Űɞɡ ɔɞɜɘŭɑɞɡ NRAMP1 

(3'UTR, D543N, INT4). ȷůɗŮɜŮɑɠ ɗŮŰɘəɞɑ ůŰɞɜ 

HIV ŬˊɞəɚŮɑůŰɖəŬɜ Ŭˊɧ Űɖ ɛŮɚɏŰɖ.  

ȷˊɞŰŮɚɏůɛŬŰŬ: ȷˊɧ Űɞɡɠ ŰɟŮɘɠ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ Űɞɡ ɔɞɜɘŭɑɞɡ NRAMP1, o 

INT4 ɏɢŮɘ Ŭɡɝɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ ŮɛűɎɜɘůɖɠ 

ůŰɞɡɠ ŬůɗŮɜŮɑɠ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ ɡɔɘŮɑɠ 

ɛɎɟŰɡɟŮɠ. Ƀɘ ɞɛɞɕɡɔɩŰŮɠ CC Űɞɡ 

ˊɞɚɡɛɞɟűɘůɛɞɨ ȽɁɇ4 ŮɛűŬɜɑɕɞɡɜ Ŭɡɝɖɛɏɜɞ 

əɑɜŭɡɜɞ ɜŬ ˊɟɞůɓɚɖɗɞɨɜ Ŭˊɧ Űɞ 

ɛɡəɞɓŬəŰɖɟɑŭɘɞ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ GG 

ɞɛɞɕɡɔɩŰŮɠ (p=0.022). ɆŰɞɡɠ Ɏɚɚɞɡɠ ŭɡɞ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ (D543N əŬɘ 3ȭUTR) ŭŮɜ 

ɓɟɏɗɖəŬɜ ŭɘŬűɞɟɏɠ ŬɜɎɛŮůŬ ůŮ ŬůɗŮɜŮɑɠ əŬɘ 

ɛɎɟŰɡɟŮɠ.  

ɆɡɛˊɏɟŬůɛŬ: Ƀ ˊɞɚɡɛɞɟűɘůɛɧɠ  INT4/ 

NRAMP1 ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ůŬɜ ɏɜŬɠ 

ˊɘɗŬɜɧɠ ˊŬɟɎɔɞɜŰŬɠ əɘɜŭɨɜɞɡ ɔɘŬ ŬɜɎˊŰɡɝɖ 

ŮɜŮɟɔɞɨ ˊɜŮɡɛɞɜɘəɐɠ űɡɛŬŰɑɤůɖɠ ɛŮŰɎ Ŭˊɧ 

ɛɘŬ ɚŬɜɗɎɜɞɡůŬ ɛɡəɞɓŬəŰɖɟɘŭɘŬəɐ ɚɞɑɛɤɝɖ. 

ɆŰɖɜ ɞɛɎŭŬ Űɤɜ ŬůɗŮɜɩɜ ɓɟɏɗɖəŮ Ŭɡɝɖɛɏɜɖ 

ůɡɢɜɧŰɖŰŬ Űɞɡ ɔɞɜɧŰɡˊɞɡ G/TGTG/C.  ȼ 

ɏəűɟŬůɖ G/TGTG/C, ůɡɔəɟɘŰɘəɎ ɛŮ Űɖɜ 

G/TGTG/G ůɢŮŰɑɕŮŰŬɘ ɛŮ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ 

ŮɛűɎɜɘůɖɠ Űɖɠ űɡɛŬŰɑɤůɖɠ Űɖɠ ŰɎɝɖɠ Űɞɡ 36% 

(p=0.004).  
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2.2 

ȺɝɎɚŮɘɣɖ ŭɡɜɖŰɘəɎ ˊŬɗɞɔɧɜɤɜ ɓŬəŰɖɟɑɤɜ Űɖɠ ɢɚɤɟɑŭŬɠ Űɞɡ ůŰɧɛŬŰɞɠ ɛŮ ɢɟɐůɖ ɢŬɛɖɚɐɠ ɟɞɐɠ 

ŬˊɞɚɨɛŬɜůɖɠ ɛŮ ɧɕɞɜ ɡɣɖɚɐɠ ůɡɔəŮɜŰɟɩůŮɤɠ 
 

Ʉɞɡɚɐɠ ɁɘəɧɚŬɞɠ
1
, ȾɡɟɘŬəɞɨ ȷŭŬɛŬɜŰɑɜɖ

2
, ȾɩŰůɞɡ ɀŬɟɑŬ

2
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

1 

 
1
ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2
ɇɛɐɛŬ ȺˊɘůŰɐɛɖɠ ȹɘŬɘŰɞɚɞɔɑŬɠ ï ȹɘŬŰɟɞűɐɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

 

ȼ ŬˊɞɚɨɛŬɜůɖ Űɤɜ ɞŭɞɜŰɘŬŰɟɘəɩɜ 

ŬˊɞŰɡˊɤŰɘəɩɜ ɡɚɘəɩɜ ɔɘŬ Űɖ ŭɘŬůűɎɚɘůɖ ɛɖ 

ŭɘŬůŰŬɡɟɞɨɛŮɜɖɠ ɛɧɚɡɜůɖɠ Ŭˊɧ ŭɡɜɖŰɘəɎ 

ˊŬɗɞɔɧɜŬ ɓŬəŰɐɟɘŬ Űɖɠ ɢɚɤɟɑŭŬɠ Űɞɡ 

ůŰɧɛŬŰɞɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɖɜ əŬɗɖɛŮɟɘɜɐ 

ɞŭɞɜŰɘŬŰɟɘəɐ ˊɟɎɝɖ ɛŮ ɡɔɟɎ ŬˊɞɚɡɛŬɜŰɘəɎ 

ŭɘŬɚɨɛŬŰŬ. ȼ ɢɟɐůɖ ɢŬɛɖɚɐɠ ɟɞɐɠ 

ŬˊɞɚɨɛŬɜůɖɠ ɛŮ ɧɕɞɜ ɡɣɖɚɐɠ ůɡɔəŮɜŰɟɩůŮɤɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ, ɛɏůɤ ɛɘŬɠ ˊɟɤŰɧŰɡˊɖɠ 

ůɡůəŮɡɐɠ, ɛŮ ůəɞˊɧ ɜŬ ŮɝŬɚŮɘűɗɞɨɜ ŰŬ 

ˊɟɞɓɚɐɛŬŰŬ ɛŮŰŬɓɞɚɐɠ ŭɘŬůŰɎůŮɤɜ Űɤɜ 

ŬˊɞŰɡˊɤŰɘəɩɜ ɡɚɘəɩɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮ 

Űɖɜ ɡɔɟɐ ŬˊɞɚɨɛŬɜůɖ. ɃŭɞɜŰɘŬŰɟɘəɐ 

ɚŮˊŰɧɟɟŮɡůŰɖ ůɘɚɘəɧɜɖ ˊɟɞůɗɐəɖɠ 

ŮɛɓɞɚɘɎůŰɖəŮ ɛŮ ɡɔɟɏɠ əŬɚɚɘɏɟɔŮɘŮɠ Űɤɜ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɩɜ gram (-) əŬɘ gram (+) 

ɓŬəŰɖɟɑɤɜ Klebsiella pneumoniae əŬɘ 

Staphylococcus aureus ŬɜŰɑůŰɞɘɢŬ, ŭɘůəɑŬ Űɤɜ 

13mm ŬˊŮəɧˊɖůŬɜ əŬɘ ŬˊɞɚɡɛɎɜɗɖəŬɜ ɛŮ 

ɧɕɞɜ ůŮ ŭɘɎűɞɟɞɡɠ ɢɟɧɜɞɡɠ. ȼ ŮˊɘŰɡɢɑŬ Űɖɠ 

ŬˊɞɚɡɛɎɜůŮɤɠ ŮɝŮŰɎůŰɖəŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

Űɖ ɛɏɗɞŭɞ Űɤɜ ɓɘɩůɘɛɤɜ ŬɜŬˊŬɟŬɔɤɔɘəɩɜ 

ɛɞɜɎŭɤɜ. ȼ Ůəɟɑɕɤůɖ Űɤɜ ɓŬəŰɖɟɑɤɜ ɐŰŬɜ 

ɛŮɔŬɚɨŰŮɟɖ Űɞɡ 99%. ɄŬɟɧɚɖ Űɖɜ 

ŬɜŬˊɧűŮɡəŰɖ Ŭɜɞɛɞɘɧɛɞɟűɖ əŬŰŬɜɞɛɐ Űɤɜ 

ɓŬəŰɖɟɑɤɜ ˊɎɜɤ ůŰɞ ŬˊɞŰɡˊɤŰɘəɧ ɡɚɘəɧ əŬɘ 

Űɖɜ ɘəŬɜɧŰɖŰŬ Űɞɡɠ ɜŬ ŬɜŰɘůŰɏəɞɜŰŬɘ ůŰɖɜ 

ɞɝŮɘŭɤŰɘəɐ ŭɟɎůɖ Űɞɡ ɧɕɞɜŰɞɠ ɧŰŬɜ ŮɑɜŬɘ 

ůɡɜɤůŰɘůɛɏɜŬ, ɞɘ ŭɘŬəɡɛɎɜůŮɘɠ ůŰɖɜ 

Ůəɟɑɕɤůɖ Űɤɜ ɛɘəɟɞɓɑɤɜ ɐŰŬɜ ŮɚɎɢɘůŰŮɠ əŬɘ 

ůŰɞ ůɨɜɞɚɞ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ ŭŮɜ ŬɜŬɘɟɏůŬɜ 

Űɖɜ, ŰŮɚɘəɎ, ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɓŬəŰɖɟɘɞəŰɧɜɞ 

ŭɟɎůɖ Űɞɡ ɧɕɞɜŰɞɠ, ŬɜɞɑɔɞɜŰŬɠ Űɞɜ ŭɟɧɛɞ ɔɘŬ 

ɏɜŬ ɜɏɞ, ɔɟɐɔɞɟɞ, ŬůűŬɚɐ əŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧ Űɟɧˊɞ ŬˊɞɚɨɛŬɜůɖɠ Űɤɜ 

ɞŭɞɜŰɘŬŰɟɘəɩɜ ŬˊɞŰɡˊɤɛɎŰɤɜ. ȼ 

ˊɟɞůŭɞəɩɛŮɜɖ ɛɖ ɛŮŰŬɓɞɚɐ ŭɘŬůŰɎůŮɤɜ Űɤɜ 

ŬˊɞŰɡˊɤŰɘəɩɜ ɡɚɘəɩɜ ůŮ ˊɟɞůŮɢɐ ˊŮɘɟɎɛŬŰŬ 

ɛˊɞɟŮɑ ɜŬ ŬɜŬŭŮɑɝŮɘ ŬɡŰɐ Űɖ ɛɏɗɞŭɞ 

ŬˊɞɚɨɛŬɜůɖɠ ŮɝŬɘɟŮŰɘəɎ əŬɘɜɞŰɧɛɞ ůŰɞ ɢɩɟɞ 

Űɖɠ ɃŭɞɜŰɘŬŰɟɘəɐɠ ɄɟɞůɗŮŰɘəɐɠ.  
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ɀŮŰŬɓɞɚɘəɧ Ɇɨɜŭɟɞɛɞ - ȹɘŬŰɟɞűɐ ï ȯůɗɛŬ 
 

3.1 

ɆɡɢɜɧŰɖŰŬ Űɤɜ ˊɞɚɡɛɞɟűɘůɛɩɜ rs1800795 (IL6) , rs2303067 (SPINK5), rs1800629 (TNF-a), 

rs7216389 (ORMDL3), əŬɘ ůɡůɢŮŰɘůɛɧɠ Űɞɡɠ ɛŮ Űɖɜ ˊɟɞŭɘɎɗŮůɖ ŮɛűɎɜɘůɖɠ ɎůɗɛŬŰɞɠ ůŮ ŭŮɑɔɛŬ 

Ůɚɚɖɜɘəɞɨ ˊɚɖɗɡůɛɞɨ. 

 

ŪɤɛɎ Ȱűɖ
1
, Ʉɟɑɜɞɡ ȷɘəŬŰŮɟɑɜɖ

2
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

2 

 
1 
ɇɞɛɏŬɠ ūŬɟɛŬəɞɔɜɤůɑŬɠ əŬɘ ɉɖɛŮɑŬɠ ūɡůɘəɩɜ ɄɟɞɥɧɜŰɤɜ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ 

ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2 
Ⱦɚɘɜɘəɐ ūŬɟɛŬəŮɡŰɘəɐ, ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ 

ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ɇɞ ɎůɗɛŬ ŮɑɜŬɘ ɛɘŬ ɢɟɧɜɘŬ űɚŮɔɛɞɜɐ Űɤɜ 

ŬŮɟɞűɧɟɤɜ ɞŭɩɜ, ůŰɖɜ ɞˊɞɑŬ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ 

ɞɡůɘŬůŰɘəɧ ɟɧɚɞ əɨŰŰŬɟŬ ɧˊɤɠ ŰŬ ůɘŰŮɡŰɘəɎ, 

ŰŬ ɖɤůɘɜɧűɘɚŬ əŬɘ ŰŬ ɇ ɚŮɛűɞəɨŰŰŬɟŬ. 

ȾɚɘɜɘəɎ, ɖ űɚŮɔɛɞɜɐ ŬɡŰɐ ŮəŭɖɚɩɜŮŰŬɘ ɛŮ 

ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜŬ ŮˊŮɘůɧŭɘŬ ůɡɟɑŰɞɡůŬɠ 

ŬɜŬˊɜɞɐɠ, ŭɨůˊɜɞɘŬɠ, ɓɐɢŬ əŬɘ ŬɘůɗɐɛŬŰɞɠ 

ˊɑŮůɖɠ ůŰɞ ůŰɐɗɞɠ. ɇɞ ɎůɗɛŬ ŮɑɜŬɘ ɛɘŬ 

ˊɞɚɡˊŬɟŬɔɞɜŰɘəɐ ɜɧůɞɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ 

ŮˊɑŭɟŬůɖ ɔŮɜŮŰɘəɩɜ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ 

ˊŬɟŬɔɧɜŰɤɜ. ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ, 

ŭɘŮɟŮɡɜɎŰŬɘ ɖ ůɡɢɜɧŰɖŰŬ ɔŮɜŮŰɘəɩɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ Űɤɜ ɔɞɜɘŭɑɤɜ IL6 

(rs1800795), SPINK5 (rs2303067), TNF-a 

(rs1800629) əŬɘ ORMDL3 (rs7216389) əŬɘ ɖ 

ůɡůɢɏŰɘůɐ Űɞɡɠ ɛŮ Űɖɜ ŮɛűɎɜɘůɖ ɎůɗɛŬŰɞɠ ůŮ 

ŭŮɑɔɛŬ Ůɚɚɖɜɘəɞɨ ˊɚɖɗɡůɛɞɨ. Ƀ ɡˊɧ ɛŮɚɏŰɖ 

ˊɚɖɗɡůɛɧɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 772 ŮɗŮɚɞɜŰɏɠ, 

363 ɎɜŭɟŮɠ əŬɘ 409 ɔɡɜŬɑəŮɠ, əŬɡəɎůɘɞɘ 

Ⱥɚɚɖɜɘəɐɠ əŬŰŬɔɤɔɐɠ. ȼ ŮɝŬɔɤɔɐ Űɞɡ 

ɔŮɜŮŰɘəɞɨ ɡɚɘəɞɨ ɏɔɘɜŮ Ŭˊɧ ŮˊɘɗɖɚɘŬəɎ 

əɨŰŰŬɟŬ Űɖɠ ůŰɞɛŬŰɘəɐɠ əɞɘɚɧŰɖŰŬɠ əŬɘ ɖ 

ŬɜɑɢɜŮɡůɖ Űɤɜ ˊɞɚɡɛɞɟűɘůɛɩɜ ˊɟŬɔɛŬŰɞ-

ˊɞɘɐɗɖəŮ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ŬɚɡůɘŭɤŰɐɠ 

ŬɜŰɑŭɟŬůɖɠ ˊɞɚɡɛŮɟɎůɖɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ 

(rtPCR). ɆŰɞɜ ˊɞɚɡɛɞɟűɘůɛɧ rs1800795 (IL6) 

ˊŬɟŬŰɖɟɐɗɖəŬɜ 75,5% ŬɟɢɏɔɞɜŬ Ŭɚɚɖɚɧɛɞɟ-

űŬ G əŬɘ 24,5% ɛŮŰŬɚɚŬɔɛɏɜŬ ŬɚɚɖɚɧɛɞɟűŬ 

C. ɆŰɞɜ ˊɞɚɡɛɞɟűɘůɛɧ rs2303067 (SPINK5) 

ˊŬɟŬŰɖɟɐɗɖəŬɜ 53,8% űɡůɘɞɚɞɔɘəɎ 

ŬɚɚɖɚɧɛɞɟűŬ ȷ əŬɘ 46,2% ɛŮŰŬɚɚŬɔɛɏɜŬ G. 

ɆŰɞɜ ˊɞɚɡɛɞɟűɘůɛɧ rs1800629 (TNF-a) 

ˊŬɟŬŰɖɟɐɗɖəŬɜ 92% ŬɟɢɏɔɞɜŬ ŬɚɚɖɚɧɛɞɟűŬ 

G əŬɘ 8% ɛŮŰŬɚɚŬɔɛɏɜŬ ŬɚɚɖɚɧɛɞɟűŬ ȷ. 

ɇɏɚɞɠ, ůŰɞɜ ˊɞɚɡɛɞɟűɘůɛɧ rs7216389 

(ORMDL3) ŮɜŰɞˊɑůŰɖəŬɜ 46,8% űɡůɘɞɚɞɔɘəɎ 

ŬɚɚɖɚɧɛɞɟűŬ C əŬɘ 53,2% ɛŮŰŬɚɚŬɔɛɏɜŬ 

ŬɚɚɖɚɧɛɞɟűŬ ɇ. ȼ ɛŮɚɏŰɖ ŬɡŰɐ ŬˊɏŭŮɘɝŮ Űɖ 

ůˊŬɜɘɧŰɖŰŬ Űɤɜ ɔɞɜɞŰɨˊɤɜ ˊɞɡ ˊɟɞŭɘŬɗɏŰɞɡɜ 

ůŰɖɜ ŮɛűɎɜɘůɖ ɎůɗɛŬŰɞɠ ůŰɞ ɔŮɜɘəɧ 

ˊɚɖɗɡůɛɧ. ȳůɞɜ ŬűɞɟɎ ůŰɖ ŭɘɎəɟɘůɖ ůŮ 

ɎɜŭɟŮɠ əŬɘ ɔɡɜŬɑəŮɠ ŭŮɜ űŬɑɜŮŰŬɘ ɜŬ ɡˊɎɟɢŮɘ 

ůɡůɢɏŰɘůɖ Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɖɠ Űɞɡ 

ˊɞɚɡɛɞɟűɘůɛɞɨ ɛŮ Űɞ űɨɚɞ. Ⱥˊɘˊɚɏɞɜ, 

ɛŮɚɏŰŮɠ ɗŬ ŬɜŬŭŮɑɝɞɡɜ Űɖ ůɖɛŬůɑŬ Űɤɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ ŬɡŰɩɜ ůŮ ˊɚɖɗɡůɛɧ ˊɞɡ 

ˊɎůɢŮɘ Ŭˊɧ ɓɟɞɔɢɘəɧ ɎůɗɛŬ ɐ ɢɟɧɜɘŬ 

ŬˊɞűɟŬəŰɘəɐ ˊɜŮɡɛɞɜɞˊɎɗŮɘŬ (ɉȷɄ).  
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3.2 

ȺˊɘˊɞɚŬůɛɧɠ ˊɞɚɡɛɞɟűɘůɛɩɜ Űɤɜ ɔɞɜɘŭɑɤɜ TCF7L2, MTNR1B, CDKAL1, SLC30A8 əŬɘ FTO 

ˊɞɡ ˊɟɞŭɘŬɗɏŰɞɡɜ ůŮ ɆŬəɢŬɟɩŭɖ ȹɘŬɓɐŰɖ ɇɨˊɞɡ 2 əŬɘ/ɐ ɄŬɢɡůŬɟəɑŬ ůŰɞɜ Ⱥɚɚɖɜɘəɧ 

ˊɚɖɗɡůɛɧ. 

 

ũɞɡɟɕɐ ɆŰŮűŬɜɑŬ-ūɘɚɘɩ, ɇŮɜŰɞɚɞɨɟɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ 

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

Ƀ ůŬəɢŬɟɩŭɖɠ ŭɘŬɓɐŰɖɠ Űɨˊɞɡ ȽȽ ŮɑɜŬɘ ɛɘŬ 

ɢɟɧɜɘŬ ɛŮŰŬɓɞɚɘəɐ ɜɧůɞɠ ɛŮ ˊŬɜŭɖɛɘəɐ 

ŮɝɎˊɚɤůɖ ˊŬɔəɞůɛɑɤɠ. ɆŰɖɜ ˊŬɗɞɔɏɜŮɘŬ Űɖɠ 

ɜɧůɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ŮˊɘŭɟɎůŮɘɠ əŬɘ Űɞ ɔŮɜŮŰɘəɧ ɡˊɧɓŬɗɟɞ. 

ɄŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 40 ɨˊɞˊŰŮɠ ɔɞɜɘŭɘŬəɏɠ 

ɗɏůŮɘɠ ɏɢɞɡɜ ůɡůɢŮŰɘůŰŮɑ ɛŮ Űɞɜ əɑɜŭɡɜɞ 

Ůəŭɐɚɤůɖɠ ɆȹŰ2. ȼ ůɡůɢɏŰɘůɖ ŮəűɟɎɕŮŰŬɘ 

ɛɏůɤ ůɡɢɜɩɜ, ɛɖ ŭɘŮɘůŭɡŰɘəɩɜ SNPs. 

ɇɏůůŮɟŬ Ŭˊɧ ŬɡŰɎ (rs7903146, rs10830963, 

rs7756992, rs13266634) ɛŮɚŮŰɐɗɖəŬɜ ůŮ 

ŭŮɑɔɛŬ Ůɚɚɖɜɘəɞɨ ˊɚɖɗɡůɛɞɨ əŬɘ ɓɟɏɗɖəŮ ɧŰɘ 

ˊɟɧəŮɘŰŬɘ ɔɘŬ ůɡɢɜɞɨɠ ˊɞɚɡɛɞɟűɘůɛɞɨɠ ɛŮ Űɖ 

ůɡɢɜɧŰɖŰŬ Űɤɜ űŮɟɧɛŮɜɤɜ ɤɠ Ůˊɘəɑɜŭɡɜɤɜ 

Ŭɚɚɖɚɧɛɞɟűɤɜ ɜŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 25% ɏɤɠ 

70%. ȹŮɜ ŭɘŬˊɘůŰɩɗɖəŬɜ ŭɘŬűɞɟɏɠ ůŰɘɠ 

ůɡɢɜɧŰɖŰŮɠ ŬɜɎɛŮůŬ ůŰŬ ŭɨɞ űɨɚŬ Űɧůɞ ůŮ 

ŮˊɑˊŮŭɞ ɔɞɜɧŰɡˊɤɜ ɧůɞ əŬɘ ůŮ ŮˊɑˊŮŭɞ 

Ŭɚɚɖɚɧɛɞɟűɤɜ.  

ȼ ˊŬɢɡůŬɟəɑŬ ŮɑɜŬɘ Ůˊɑůɖɠ ɛɘŬ ɢɟɧɜɘŬ ɜɧůɞɠ 

əŬɘ ŬˊɞŰŮɚŮɑ Űɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ˊŬɟɎɔɞɜŰŬ 

əɘɜŭɨɜɞɡ Ůəŭɐɚɤůɖɠ ɆŬəɢŬɟɩŭɖ ȹɘŬɓɐŰɖ 

ɇɨˊɞɡ 2 (ɆȹŰ2). ɄɞɚɚɎ SNPs ɏɢɞɡɜ 

ůɡůɢŮŰɘůŰŮɑ ɛŮ Űɖɜ ˊŬɢɡůŬɟəɑŬ. ȷˊɧ ŬɡŰɞɨɠ ɞ 

rs9939609 ůŰɞ FTO ˊɞɡ ɛŮɚŮŰɐůŬɛŮ ůŰɞ ɑŭɘɞ 

ŭŮɑɔɛŬ ŮɑɜŬɘ ŬɟəŮŰɎ ůɡɢɜɧɠ (44% ůɡɢɜɧŰɖŰŬ 

ȷ), ɢɤɟɑɠ ŭɘŬűɞɟɏɠ ůŰŬ ŭɨɞ űɨɚŬ, əŬɘ ɏɢŮɘ 

ůɡůɢŮŰɘůŰŮɑ əŬɘ ɛŮ Űɞ ɆȹŰ2 Ŭɜ əŬɘ ŮɑɜŬɘ ŬəɧɛŬ 

ɎɔɜɤůŰɞ ŮɎɜ ɖ ůɡůɢɏŰɘůɖ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɖ ɐ 

ŬůəŮɑŰŬɘ ɛɏůɤ Űɖɠ ˊŬɢɡůŬɟəɑŬɠ.  

ɄŬɟɧɚɞ ˊɞɡ ɖ ɔŮɜŮŰɘəɐ ɓɎůɖ Űɞɡ ɆȹŰ2 əŬɘ 

Űɖɠ ˊŬɢɡůŬɟəɑŬɠ ŮɑɜŬɘ ˊɚɏɞɜ ŬˊɞŭŮŭŮɘɔɛɏɜɖ, 

ŭŮɜ ɏɢŮɘ ŭɡůŰɡɢɩɠ  ɛŮŰŬűŮɟɗŮɑ Ŭəɧɛɖ ůŰɖɜ 

əŬɗɖɛŮɟɘɜɐ əɚɘɜɘəɐ ˊɟɎɝɖ. ɋůŰɧůɞ, ŮɑɜŬɘ 
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ŬɜŬɛŮɜɧɛŮɜɞ ŰŬ ŮˊɧɛŮɜŬ ɢɟɧɜɘŬ ɜŬ 

ůɡɜŮɘůűɏɟŮɘ ůɖɛŬɜŰɘəɎ ůŰɖɜ ˊɟɧɚɖɣɖ, Űɖ 

ŭɘɎɔɜɤůɖ əŬɘ Űɖ ɗŮɟŬˊŮɑŬ ŬɡŰɩɜ Űɤɜ ˊɞɚɨ 

ůɡɢɜɩɜ ɜɞůɖɛɎŰɤɜ.  
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ɀŮɚɏŰɖ əŬɘ ȹɘŮɟŮɨɜɖůɖ Űɞɡ ɆɡůɢŮŰɘůɛɞɨ Ʉɞɚɡɛɞɟűɘůɛɩɜ Űɞɡ TNFïa əŬɘ Űɖɠ ȽLï6 ůŮ ȷůɗŮɜŮɑɠ 

ɛŮ ȯůɗɛŬ əŬɘ ɖ ɆɖɛŬůɑŬ Űɖɠ ɆɡɜɨˊŬɟɝɖɠ ȹɘŬɓɐŰɖ ɇɨˊɞɡ II  

 

ɆɨəŬ ɀŬɟɑŬ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ  

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȼ ȽɜŰŮɟɚŮɡəɑɜɖ 6 (ILï6) ŮɑɜŬɘ ɛɑŬ 

ˊɚŮɘɞŰɟɞˊɘəɐ əɡŰŰŬɟɞəɑɜɖ ɛŮ ɛɏɔŮɗɞɠ 21 ï 30 

kD ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ ŭɘɎűɞɟɞɡɠ Űɨˊɞɡɠ 

əɡŰŰɎɟɤɜ əŬɘ ɏɢŮɘ ůɖɛŬɜŰɘəɏɠ ɓɘɞɚɞɔɘəɏɠ 

ŭɟɎůŮɘɠ ůŮ ŭɘɎűɞɟɞɡɠ əɡŰŰŬɟɘəɞɨɠ 

ˊɚɖɗɡůɛɞɨɠ. ɆŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ ŭɘŬɚɡŰɧ 

ɡˊɞŭɞɢɏŬ Űɖɠ (Silï6Ra) əŬɗɞɟɑɕŮɘ Űɖɜ 

ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖɜ ɞɝŮɑŬ ůŰɖɜ ɢɟɧɜɘŬ 

űɚŮɔɛɞɜɐ. Ƀ ɄŬɟɎɔɞɜŰŬɠ Ɂɏəɟɤůɖɠ ȳɔəɤɜ 

(TNFïa), ŮɑɜŬɘ ɛɑŬ ŭɘŬɚɡŰɐ ˊɟɤŰŮȶɜɖ ɛɘəɟɞɨ 

ɛŮɔɏɗɞɡɠ (17kD) ˊɞɡ ˊŬɟɎɔŮŰŬɘ əɡɟɑɤɠ Ŭˊɧ 

ŰŬ ŮɜŮɟɔɞˊɞɘɖɛɏɜŬ ɛŬəɟɞűɎɔŬ. ŪŮɤɟŮɑŰŬɘ 

ɑůɤɠ ɞ əɨɟɘɞɠ ŭɘŬɛŮůɞɚŬɓɖŰɐɠ Űɖɠ ɞɝŮɑŬɠ 

űɚŮɔɛɞɜɩŭɞɡɠ Ŭˊɧəɟɘůɖɠ. ɇɞ ɎůɗɛŬ ŮɑɜŬɘ ɛɘŬ 

ɢɟɧɜɘŬ ˊɎɗɖůɖ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

űɚŮɔɛɞɜɐ Űɤɜ ɓɟɧɔɢɤɜ Ůɜɩ ɞ ůŬəɢŬɟɩŭɖɠ 

ŭɘŬɓɐŰɖɠ ŮɑɜŬɘ ɛɘŬ ˊŬɗɞɚɞɔɘəɐ əŬŰɎůŰŬůɖ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɡɣɖɚɎ ŮˊɑˊŮŭŬ ɔɚɡəɧɕɖɠ 

ůŰɞ ŬɑɛŬ. Ɇəɞˊɧɠ Űɖɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɜŬ 

ŭɘŮɟŮɡɜɖɗŮɑ ɞ ˊŬɗɞɔŮɜŮŰɘəɧɠ ɛɖɢŬɜɘůɛɧɠ Űɖɠ 

http://browser.1000genomes.org/index.html


 
əŬɘ  

     Ƀɟɗɐ ūŬɟɛŬəɞɚɞɔɘəɐ Ʉɟɞůɏɔɔɘůɖ ȷůɗŮɜŮɘɩɜ 
 

ŰŬɡŰɧɢɟɞɜɖɠ ŬɜɎˊŰɡɝɖɠ ɎůɗɛŬŰɞɠ əŬɘ 

ůŬəɢŬɟɩŭɖ ŭɘŬɓɐŰɖ Űɨˊɞɡ II. ȽŭɘŬɑŰŮɟŬ ůŰɖɜ 

ɞɛɎŭŬ Űɤɜ ŬůɗŮɜɩɜ ɛŮ ɎůɗɛŬ əŬɘ ůŬəɢŬɟɩŭɖ 

ŭɘŬɓɐŰɖ Űɨˊɞɡ II, ɗŬ ŭɘŮɟŮɡɜɖɗŮɑ ɖ ůɡɢɜɧŰɖŰŬ 

əŬŰŬɜɞɛɐɠ ˊɞɚɡɛɞɟűɘůɛɩɜ ůŰɞɡɠ ɔɞɜɘŭɘŬəɞɨɠ 

Űɧˊɞɡɠ TNFïa əŬɘ ILï6.  

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ŬɜŬəŰɖɗŮɑ Ŭˊɧ ŰŬ 

ˊɟɩŰŬ 94 ɎŰɞɛŬ Ůɚɏɔɢɞɡ əŬɘ Űɞɡɠ ˊɟɩŰɞɡɠ 42 

ŬůɗŮɜŮɑɠ ɏŭŮɘɝŬɜ ɧŰɘ ŰŬ ŮˊɑˊŮŭŬ Űɖɠ IL -6 əŬɘ 

TNF-Ŭ ůŰɞɜ ɞɟɧ, ŭŮɜ ɐŰŬɜ ŬɜɘɢɜŮɨůɘɛŬ ůŰɞ 

34,04% əŬɘ 97,87 ,ŬɜŰɑůŰɞɘɢŬ, Űɤɜ ŬŰɧɛɤɜ 

Ůɚɏɔɢɞɡ, Ƀɛɞɑɤɠ, ɔɘŬ Űɖɜ ɞɛɎŭŬ Űɤɜ ŬůɗŮɜɩɜ, 

Űɞ 83.33% Űɤɜ Ůˊɘˊɏŭɤɜ Űɖɠ IL -6 əŬɘ Űɞ 

80.95% Űɤɜ Ůˊɘˊɏŭɤɜ Űɞɡ TNF-Ŭ ůŰɞɜ ɞɟɧ, 

ɐŰŬɜ Ůˊɑůɖɠ əɎŰɤ Ŭˊɧ Űɞ ɧɟɘɞ ŬɜɑɢɜŮɡůɖɠ. ȼ 

rtPCR ŬˊɞəɎɚɡɣŮ ɧŰɘ ɖ əŬŰŬɜɞɛɐ Űɤɜ 

ɔŮɜŮŰɘəɩɜ ˊɞɚɡɛɞɟűɘůɛɩɜ ůŰɖɜ ɞɛɎŭŬ 

Ůɚɏɔɢɞɡ ɔɘŬ Űɖɜ IL -6 ŮɑɜŬɘ 6.38% C:C, 38.29% 

C:G, 55,33% G:G əŬɘ ɔɘŬ Űɞɜ TNF-Ŭ, ŮɑɜŬɘ 

1,06% ȷ : ȷ, 14,89% G: ȷ, 84,04% G:G. ȼ 

əŬŰŬɜɞɛɐ Űɤɜ ɔŮɜŮŰɘəɩɜ ˊɞɚɡɛɞɟűɘůɛɩɜ 

ůŰɖɜ ɞɛɎŭŬ Űɤɜ ŬůɗŮɜɩɜ ŮɑɜŬɘ ɔɘŬ Űɖɜ IL -6 

4.76% C:C, 28.57% C:G, 66,66% G:G əŬɘ ɔɘŬ 

Űɞɜ TNF-Ŭ, ŮɑɜŬɘ 2,38% ȷ:ȷ, 14,29% G:ȷ, 

83,33% G:G. ȾŬɘ ɔɘŬ Űɞɡɠɠ ŭɨɞ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ Űɞ Ŭɚɚɖɚɞɛɞɟűɞ G 

ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ Ŭɟɢɏɔɞɜɞ Űɨˊɞ. ȼ 

ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŮɑɜŬɘ ůŮ Ůɝɏɚɘɝɖ əŬɘ ŮɑɜŬɘ 

ˊɞɚɨ ɜɤɟɑɠ ɔɘŬ ɜŬ ŮɝŬɢɗɞɨɜ ůɡɛˊŮɟɎůɛŬŰŬ 

ˊɞɡ ɗŬ ŬɜŬŭŮɑɝɞɡɜ Űɞ ɟɧɚɞ Űɖɠ űɚŮɔɛɞɜɐɠ 

ůŰɖɜ ˊŬɗɞɔɏɜŮůɖ Űɞɡ ɓɟɞɔɢɘəɞɨ ɎůɗɛŬŰɞɠ əŬɘ 

ŭɘŬɓɐŰɖ Űɨˊɞɡ ȽȽ, ɚɧɔɤ Űɞɡ ˊɞɚɨ ɛɘəɟɞɨ 

Ŭɟɘɗɛɞɨ ŬůɗŮɜɩɜ əŬɘ Űɤɜ ɛŬɟŰɨɟɤɜ ˊɞɡ 

ɏɢɞɡɜ ŮɘůŬɢɗŮɑ ůŰɖ ɛŮɚɏŰɖ. 
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3.4 

ȼ ȺˊɑŭɟŬůɖ Űɤɜ Ʉɞɚɡɛɞɟűɘůɛɩɜ Űɤɜ ũɞɜɘŭɑɤɜ Űɖɠ ɄŬɢɡůŬɟəɑŬɠ ůŰɖ ŪŮɟŬˊŮɡŰɘəɐ 

ȷɜŰɘɛŮŰɩˊɘůɖ Űɖɠ 

 

ɀˊɞɡŰůɞɡɟɐɠ  ȾɤɜůŰŬɜŰɑɜɞɠ Ʉ.
1
, ȿɘɎˊɖ ɉɎɟɘɠ

1
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

2
 

 
1
ȺɟɔŬůŰɐɟɘɞ ūŬɟɛŬəɞɚɞɔɑŬɠ, ɀɞɟűɞɚŮɘŰɞɡɟɔɘəɧɠ ɇɞɛɏŬɠ, ȽŬŰɟɘəɐ Ɇɢɞɚɐ, Ⱥɗɜɘəɧ əŬɘ 

ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ɄŬɢɡůŬɟəɑŬ ɞɟɑɕŮŰŬɘ ɖ ɡˊŮɟɓɞɚɘəɐ ůɡů-

ůɩɟŮɡůɖ ɚɑˊɞɡɠ, ˊɞɡ ˊɟɞəɨˊŰŮɘ ɛŮŰɎ Ŭˊɧ ɛɑŬ 

ɛŬəɟɧɢɟɞɜɖ ŬɜɘůɞɟɟɞˊɑŬ ɛŮŰŬɝɨ ˊɟɧůɚɖɣɖɠ 

əŬɘ əŬŰŬɜɎɚɤůɖɠ ŮɜɏɟɔŮɘŬɠ. ȻɤɘəɎ ɛɞɜŰɏɚŬ 

Űɖɠ ˊŬɢɡůŬɟəɑŬɠ ɏɢɞɡɜ ŭɘŬŭɟŬɛŬŰɑůŮɘ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ əŬŰŬɜɧɖůɖ Űɤɜ 



 
əŬɘ  

     Ƀɟɗɐ ūŬɟɛŬəɞɚɞɔɘəɐ Ʉɟɞůɏɔɔɘůɖ ȷůɗŮɜŮɘɩɜ 
 

ɛɞɟɘŬəɩɜ ɛɖɢŬɜɘůɛɩɜ Űɖɠ. ũŮɜŮŰɘəɞɑ 

Ŭ́ɟɎɔɞɜŰŮɠ ˊŬɑɕɞɡɜ ɟɧɚɞ əŬɘ ŬɚɚɖɚŮˊɘŭɟɞɨɜ 

ɛŮ Űɞɡɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ˊɟɞəŬɚɞɨɜ ˊŬɢɡůŬɟəɑŬ. Ƀɘ ɛŮɚɏŰŮɠ ŭŮɑɢɜɞɡɜ 

ɧŰɘ ɞɘ əɚɖɟɞɜɞɛɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ŮɑɜŬɘ 

ɡˊŮɨɗɡɜɞɘ ɔɘŬ Űɞ 30 ï 50% Űɖɠ ɛŮŰŬɓɞɚɐɠ ůŰɞ 

ɚɘˊɩŭɖ ɘůŰɧ. ɈˊɎɟɢɞɡɜ ˊɎɜɤ Ŭˊɧ 30 ɔɞɜɑŭɘŬ 

ɛŮ ˊɞɚɡɛɞɟűɘůɛɞɨɠ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ 

ˊŬɢɡůŬɟəɑŬ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ 

ŭɘŮɟŮɡɜɎŰŬɘ ɖ ůɡɢɜɧŰɖŰŬ Űɤɜ ɔŮɜŮŰɘəɩɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ Űɤɜ ˊŬɟŬəɎŰɤ ɔɞɜɘŭɑɤɜ: 

RS4994 Ÿ ADRB3, RS1042713 Ÿ ADRB2, 

RS1042714 Ÿ ADRB2, RS1800544 Ÿ 

ADRA2A, RS1801252 Ÿ ADRB1, 

RS1801253 Ÿ ADRB1, RS1801282 Ÿ 

PPARɔ2 əŬɘ RS9939609 Ÿ FTO. ȼ ɛŮɚɏŰɖ 

ɓɟɑůəŮŰŬɘ ůŮ Ůɝɏɚɘɝɖ əŬɘ ŰŬ ˊŬɟŬəɎŰɤ 

ŬɜŬűŮɟɧɛŮɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬˊɞŰŮɚɞɨɜ Űɘɠ 

ˊɟɩŰŮɠ ŮɜŭŮɑɝŮɘɠ. Ƀ ˊɚɖɗɡůɛɧɠ Űɖɠ ɛŮɚɏŰɖɠ 

ŬɜɏɟɢŮŰŬɘ, ɛɏɢɟɘ ůŰɘɔɛɐɠ ůŮ 32 ŮɗŮɚɞɜŰɏɠ (18 

ɎɜŭɟŮɠ əŬɘ 14 ɔɡɜŬɑəŮɠ), ůŰɞɡɠ ɞˊɞɑɞɡɠ ɏɢŮɘ 

ɡˊɞɚɞɔɘůŰŮɑ ɞ ŭŮɑəŰɖɠ ɛɎɕŬɠ ůɩɛŬŰɞɠ (ȸɀȽ). 

ȼ ůɡɚɚɞɔɐ Űɞɡ ɔŮɜŮŰɘəɞɨ ɡɚɘəɞɨ ɏɔɘɜŮ Ŭˊɧ 

ŮˊɘɗɖɚɘŬəɎ əɨŰŰŬɟŬ Űɖɠ ůŰɞɛŬŰɘəɐɠ 

əɞɘɚɧŰɖŰŬɠ əŬɘ ɖ ŬɜɑɢɜŮɡůɖ Űɤɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ 

ɛɏɗɞŭɞ Űɖɠ ŬɚɡůɘŭɤŰɐɠ ŬɜŰɑŭɟŬůɖɠ 

ˊɞɚɡɛŮɟɎůɖɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. ɇŬ ˊɟɩŰŬ 

Ŭɞ́ŰŮɚɏůɛŬŰŬ Űɖɠ əŬŰŬɜɞɛɐɠ Űɤɜ 

ɛŮɚŮŰɖɗɏɜŰɤɜ ˊɞɚɡɛɞɟűɘůɛɩɜ ŭŮɜ űŬɑɜŮŰŬɘ 

ɜŬ ůɡɛűɤɜɞɨɜ ɛŮ ɛŮɚɏŰŮɠ ůŮ Ɏɚɚɞɡɠ 

ˊɚɖɗɡůɛɞɨɠ, ˊɞɡ ŬɜŬűɏɟɞɡɜ ɧŰɘ ɞɘ 

ˊɞɚɡɛɞɟűɘůɛɞɑ ŬˊɞŰŮɚɞɨɜ ˊɟɞɔɜɤůŰɘəɧ ɐ 

ŮˊɘɓŬɟɡɜŰɘəɧ ŭŮɑəŰɖ ɔɘŬ ŬɜɎˊŰɡɝɖ 

ˊŬɢɡůŬɟəɑŬɠ. ȳɛɤɠ, ɞ, ɛɏɢɟɘ ůŰɘɔɛɐɠ, Ŭɟɘɗɛɧɠ 

Űɤɜ ŮɗŮɚɞɜŰɩɜ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ 

ɘŭɘŬɑŰŮɟŬ ɛɘəɟɧɠ ɔɘŬ ɜŬ ŮɝŬɢɗɞɨɜ ůŰŬŰɘůŰɘəɎ 

ůɖɛŬɜŰɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ, ɚŬɛɓɎɜɞɜŰŬɠ 

ɡˊɧɣɖ, Űɖ ůɖɛŬůɑŬ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɤɜ 

ɔŮɜŮŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ˊɟɞŭɘɎɗŮůɖɠ ɛŮŰŬɝɨ 

Űɞɡɠ əŬɘ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ.  
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3.5 

ȺɝŬŰɞɛɘəŮɡɛɏɜɖ ŭɘŬŰɟɞűɘəɐ Ŭɔɤɔɐ ůŰɖ ˊŬɢɡůŬɟəɑŬ: ɀŮŰŬűɟɎɕɞɜŰŬɠ Űɖɜ ɏɟŮɡɜŬ Űɖɠ 

ȹɘŬŰɟɞűɞɔŮɜŮŰɘəɐɠ əŬɘ Űɖɠ ȹɘŬŰɟɞűɞɔŮɜɤɛɘəɐɠ ůŮ ŭɘŬŰɟɞűɘəɏɠ ɞŭɖɔɑŮɠ 
 

ɂɏɜɞɠ ȾɤɜůŰŬɜŰɑɜɞɠ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ 

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȼ ˊŬɢɡůŬɟəɑŬ ŬˊɞŰŮɚŮɑ ˊŬɔəɧůɛɘŬ ŬɜɖůɡɢɑŬ 

ɔɘŬ Űɖɜ ɡɔŮɑŬ Űɞɡ Ŭɜɗɟɩˊɞɡ. Ƀ ɡˊŮɟɓɎɚɚɞɜ 

ɚɘˊɩŭɖɠ ɘůŰɧɠ ŮɑɜŬɘ ɏɜŬɠ ůɖɛŬɜŰɘəɧɠ 

ˊɟɞŭɘŬɗŮůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ ůɞɓŬɟɏɠ 

ˊŬɗɐůŮɘɠ, ɧˊɤɠ ɞ ŭɘŬɓɐŰɖɠ Űɨˊɞɡ 2, ɞɘ 

əŬɟŭɘŬɔɔŮɘŬəɏɠ ˊŬɗɐůŮɘɠ, ŰŬ ŮɔəŮűŬɚɘəɎ 

ŮˊŮɘůɧŭɘŬ, əɚˊ. ɄŮɟɘɓŬɚɚɞɜŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ, 

ɧˊɤɠ ɖ ɡˊŮɟɓɞɚɘəɐ əŬŰŬɜɎɚɤůɖ Űɟɞűɐɠ əŬɘ 

ɎɟŬ ŮɜɏɟɔŮɘŬɠ əŬɘ ɞ əŬɗɘůŰɘəɧɠ Űɟɧˊɞɠ ɕɤɐɠ, 

ɏɢɞɡɜ ůɡɛɓɎɚŮɘ ůɖɛŬɜŰɘəɎ ůŰɖɜ Ŭɨɝɖůɖ Űɞɡ 

ŮˊɘˊɞɚŬůɛɞɨ Űɖɠ ˊŬɢɡůŬɟəɑŬɠ. ɋůŰɧůɞ, ɖ 

ˊŬɢɡůŬɟəɑŬ ɏɢŮɘ əŬɘ ɛɘŬ ɘůɢɡɟɐ ɔŮɜŮŰɘəɐ 

ůɡɜɘůŰɩůŬ ˊɞɡ ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ Űɞ 

«ˊŬɢɡůŬɟəɞɔɧɜɞ» ˊŮɟɘɓɎɚɚɞɜ ůŰɞ ɞˊɞɑɞ ɕŮɘ ɞ 

Ɏɜɗɟɤˊɞɠ Űɖɠ ȹɡŰɘəɐɠ əɞɘɜɤɜɑŬɠ əŬɘ ŮˊɘŰŮɑɜŮɘ 

Űɞ ˊɟɧɓɚɖɛŬ.  

Ƀɘ ɛŮɚɏŰŮɠ ůŮ ŭɘɎűɞɟɞɡɠ ˊɚɖɗɡůɛɞɨɠ 

ˊŬɟɏɢɞɡɜ ůŰɞɘɢŮɑŬ ˊɞɡ ɡˊɞŭɖɚɩɜɞɡɜ ɧŰɘ ɞɘ 

ɔɞɜɘŭɘŬəɏɠ ɛŮŰŬɚɚɎɝŮɘɠ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ, 

ŮˊɖɟŮɎɕɞɡɜ Űɞɜ Űɟɧˊɞ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ 

ůɤɛŬŰɘəɞɨ ɓɎɟɞɡɠ. ɄŬɟɎɚɚɖɚŬ, ŬɟəŮŰɏɠ 

ɛŮɚɏŰŮɠ ŭŮɑɢɜɞɡɜ ɧŰɘ Űɞ ˊɟɞűɑɚ Űɖɠ ɔɞɜɘŭɘŬəɐɠ 

ɏəűɟŬůɖɠ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖ ŭɘŬŰɟɞűɘəɐ 

ˊŬɟɏɛɓŬůɖ. ȼ ŬɜŬůəɧˊɖůɖ Űɖɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ 

ˊŬɟɏɢŮɘ Ůˊɑůɖɠ ɘůɢɡɟɏɠ ŮɜŭŮɑɝŮɘɠ ɔɘŬ Űɞɜ ɟɧɚɞ 

Űɤɜ əɞɘɜɩɜ ɔŮɜŮŰɘəɩɜ ˊɞɚɡɛɞɟűɘůɛɩɜ ůŰɖɜ 

ŬˊɩɚŮɘŬ ɓɎɟɞɡɠ ŬɚɚɎ əŬɘ ůŰɖ ˊɟɞůˊɎɗŮɘŬ 

ŭɘŬŰɐɟɖůɖɠ Űɞɡ ŬˊɞɚŮůɗɏɜŰɞɠ ɓɎɟɞɡɠ. 

ȷɟəŮŰɞɑ ˊɞɚɡɛɞɟűɘůɛɞɑ ɡˊɞɣɐűɘɤɜ ɔɞɜɘŭɑɤɜ 

ɏɢŮɘ ŭŮɘɢɗŮɑ ɧŰɘ ŮˊɖɟŮɎɕɞɡɜ Űɞɡɠ űŬɘɜɞŰɨˊɞɡɠ 

ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ɓɎɟɞɠ ɤɠ ŬˊɎɜŰɖůɖ ůŮ 

ŭɘɎűɞɟŮɠ ŭɑŬɘŰŮɠ. ɋůŰɧůɞ, ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ 

ɗŮŰɘəɏɠ ůɡůɢŮŰɑůŮɘɠ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖ 

ɓɘɓɚɘɞɔɟŬűɑŬ ɓŬůɑɕɞɜŰŬɘ ůŮ ɏɜŬ ůɢŮŰɘəɎ ɛɘəɟɧ 

Ŭɟɘɗɛɧ ŬŰɧɛɤɜ, əŬɘ ŭŮɜ ɏɢɞɡɜ ɧɚŬ ŰŬ 

ŮɡɟɐɛŬŰŬ ŮˊŬɜŬɚɖűɗŮɑ. ȼ ŬɜɎɔəɖ ɔɘŬ 

ˊŮɟɘůůɧŰŮɟŮɠ ɛŮɚɏŰŮɠ əŬɘ ɛŮ ɛŮɔŬɚɨŰŮɟɞ 

Ŭɟɘɗɛɧ ŬŰɧɛɤɜ ˊɞɡ ɗŬ ŭɘŮɟŮɡɜɞɨɜ Űɖ ɧˊɞɘŬ 

ůɢɏůɖ Ůɘŭɘəɩɜ ŭɘŬŰɟɞűɘəɩɜ ˊŬɟŮɛɓɎůŮɤɜ əŬɘ 

ŮˊɘŭɟɎůŮɤɜ Űɞɡɠ ůŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ ŮɑɜŬɘ ůŬűɏůŰŬŰŬ ˊɟɞűŬɜɐɠ.  
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ȾŮɜŰɟɘəɧ ɁŮɡɟɘəɧ ɆɨůŰɖɛŬ 
 

 

4.1 

ɆɡɢɜɧŰɖŰŬ ȾŬŰŬɜɞɛɐɠ Űɤɜ Ʉɞɚɡɛɞɟűɘůɛɩɜ Űɞɡ ũɞɜɘŭɑɞɡ Űɖɠ COMT  ůŮ ȰɚɚɖɜŮɠ ȷůɗŮɜŮɑɠ ɛŮ 

ɆɢɘɕɞűɟɏɜŮɘŬ əŬɘ ůŮ ɀɎɟŰɡɟŮɠ. 

 

ȾɞŰɟɩŰůɞɡ ɀŬɟɑŬ
1
, ɇɞɡɚɞɨɛɖɠ ɉŬɟɎɚŬɛˊɞɠ

2
, ȸŬůɘɚŬəɞˊɞɨɚɞɡ ȹɘŭɩ

3
, ȾŬɚŬɛˊɧəɖ ȸɑəɡ

1
 əŬɘ 

ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ
1 

 
1
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2
ɇɛɐɛŬ 10

ɞ 
ɊɡɢɘŬŰɟɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ ȷŰŰɘəɐɠ «ȹŬűɜɑ», 

 
ȷɗɐɜŬ 

3 
ɇɞɛɏŬɠ ȸɘɞɢɖɛŮɑŬɠ əŬɘ ɀɞɟɘŬəɐɠ ȸɘɞɚɞɔɑŬɠ, ɇɛɐɛŬ ȸɘɞɚɞɔɑŬɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȼ ůɢɘɕɞűɟɏɜŮɘŬ ŮɑɜŬɘ ɛɑŬ Ŭˊɧ Űɘɠ ůɞɓŬɟɧŰŮɟŮɠ 

ɣɡɢɘəɏɠ ŭɘŬŰŬɟŬɢɏɠ. ȷűɞɟɎ Űɞ 1% Űɞɡ 

ˊɚɖɗɡůɛɞɨ ˊŬɔəɞůɛɑɤɠ. ɄɘůŰŮɨŮŰŬɘ ɧŰɘ ɖ 

ŬůɗɏɜŮɘŬ ŮɑɜŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ ɛɑŬɠ ˊɚɖɗɩɟŬɠ 

ˊŬɟŬɔɧɜŰɤɜ, ɞɘ ɞˊɞɑɞɘ ŭɟɞɡɜ ůɡɜŮɟɔɘəɎ ɔɘŬ Űɖ 

Ůəŭɐɚɤůɖ Űɖɠ. ȰɜŬɠ Ŭˊɧ ŬɡŰɞɨɠ  ŮɑɜŬɘ  ɖ 

ŭɘŬŰŬɟŬɢɐ Űɞɡ ɜŮɡɟɞŭɘŬɓɘɓŬůŰɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ Űɖɠ ɜŰɞˊŬɛɑɜɖɠ. ɄɟɧůűŬŰŮɠ 

ɛŮɚɏŰŮɠ, ɞɘ ɞˊɞɑŮɠ ˊɟɞůˊŬɗɞɨɜ ɜŬ 

ŭɘŮɡəɟɘɜɑůɞɡɜ Űɞɜ ɟɧɚɞ Űɤɜ ˊɞɚɡɛɞɟűɘůɛɩɜ 

Űɖɠ əŬŰŮɢɞɚ-ɞ-ɛŮɗɡɚŰɟŬɜ-ůűŮɟɎůɖɠ (COMT), 

ɏɜɕɡɛɞ ˊɞɡ ŬˊɞəɞŭɞɛŮɑ Űɖɜ ɜŰɞˊŬɛɑɜɖ, ɏɢɞɡɜ 

ŭɩůŮɘ ŬɜŰɘəɟɞɡɧɛŮɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ.  

ɆŰɧɢɞɠ Űɖɠ ɛŮɚɏŰɖɠ ɛŬɠ ŮɑɜŬɘ ɜŬ ŮɝŮŰɎůɞɡɛŮ 

Űɖɜ ˊɘɗŬɜɐ ůɡůɢɏŰɘůɖ Űɟɘɩɜ ˊɞɚɡɛɞɟűɘůɛɩɜ 

Űɞɡ ɔɞɜɘŭɑɞɡ  Űɖɠ COMT (rs737865, rs4680 

əŬɘ rs165599) ɛŮ Űɖ ůɢɘɕɞűɟɏɜŮɘŬ.  

ɆŰɖ ɛŮɚɏŰɖ ůɡɛɛŮŰŮɑɢŬɜ 108 ŬůɗŮɜŮɑɠ ɛŮ 

ůɢɘɕɞűɟɏɜŮɘŬ, ɞɘ ɞˊɞɑɞɘ ˊɟɞɏɟɢɞɜŰŬɜ Ŭˊɧ Űɞ 
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ŭŮɑɔɛŬŰŬ ɡɔɘɩɜ ɛŬɟŰɨɟɤɜ. ȺɝŮŰɎůŰɖəŮ ɞ 

ɔɞɜɧŰɡˊɞɠ Űɤɜ Űɟɘɩɜ ɛɞɜɞɜɞɡəɚŮɞŰɘŭɘəɩɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ ɛŮ Űɖɜ ŬɜŬɚɡŰɘəɐ ɛɏɗɞŭɞ 

PCR-real time. ɇɞ əɟɘŰɐɟɘɞ ɢɘ-ŰŮŰɟɎɔɤɜɞ əŬɘ 

ɖ ɚɞɔŬɟɘɗɛɘəɐ ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ŭɘŬűɞɟɩɜ ɛŮŰŬɝɨ ŬůɗŮɜɩɜ əŬɘ ɛŬɟŰɨɟɤɜ.  

ȾŬɜɏɜŬɠ Ůə Űɤɜ Űɟɘɩɜ ˊɞɚɡɛɞɟűɘůɛɩɜ, 

rs737865, rs4680 əŬɘ rs165599, ŭŮ ɓɟɏɗɖəŮ ɜŬ 

ůɢŮŰɑɕŮŰŬɘ ŬɜŮɝɎɟŰɖŰŬ ɛŮ Űɖ ůɢɘɕɞűɟɏɜŮɘŬ. 

ɄŬɟɧɚŬ ŬɡŰɎ, ɖ ŬˊɚɞŰɡˊɘəɐ ŬɜɎɚɡůɖ ɏŭŮɘɝŮ 

ɧŰɘ ɞɘ ŬůɗŮɜŮɑɠ űɏɟɞɡɜ ůɡɢɜɧŰŮɟŬ Űɞɜ 

ŬˊɚɧŰɨˊɞ T-A-A əŬɘ ɞɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ˊɞɡ 

űɏɟɞɡɜ ŬɡŰɧ Űɞɜ  ŬˊɚɧŰɡˊɞ ɏɢɞɡɜ Ŭɡɝɖɛɏɜɞ 

əɑɜŭɡɜɞ ɜŬ ŬɜŬˊŰɨɝɞɡɜ Űɖɜ ŬůɗɏɜŮɘŬ 

(ɆȾ=1.52; 95%OA:1.12-2.8; p=0.008). 

Ⱥˊɘˊɚɏɞɜ, ɞɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɛŮ ɔɞɜɧŰɡˊɞ T/C-

A/A-A/A ɏɢɞɡɜ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ ŮɛűɎɜɘůɖɠ 

Űɖɠ ɜɧůɞɡ (ɆȾ=2,13; 95%OA:1.02-4.47; 

p=0.045) əŬɗɩɠ əŬɘ ɞɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɛŮ 

ɏəűɟŬůɖ ɇ/ɇ-ȷ/ȷ-G/A (ɆȾ=3,20; 

95%OA:1.02-10.05; p=0.046). ȷɜŬűɞɟɘəɎ ɛŮ 

Űɞɜ ŬˊɚɧŰɡˊɞ T-G-G, ˊɞɡ ŮɑɜŬɘ ɞ 

ˊɟɞůŰŬŰŮɡŰɘəɧɠ ŬˊɚɧŰɡˊɞɠ ůŰɖ ɛŮɚɏŰɖ ɛŬɠ  

ɓɟɏɗɖəŮ ɏɜŭŮɘɝɖ ɔɘŬ ˊɟɞůŰŬŰŮɡŰɘəɐ ŭɟɎůɖ Űɤɜ 

ŮəűɟɎůŮɤɜ T/T-G/G-G/G (Ɇȿ=0.22; 95% 

Ƀȷ: 0.09-0.56; p=0.001) əŬɘ T/T-G/A-G/G 

(Ɇȿ=0.33; 95% Ƀȷ: 0.12-0.87; p=0.025)  

ɆŰɖ ɛŮɚɏŰɖ ɛŬɠ ɞ ŬˊɚɧŰɡˊɞɠ əɘɜŭɨɜɞɡ ŮɑɜŬɘ ɞ 

T-A-A (A-A-A), Ůɜɩ ɞ  T-G-G  ŮɑɜŬɘ ɞ 

ˊɟɞůŰŬŰŮɡŰɘəɧɠ ŬˊɚɧŰɡˊɞɠ. ȹɘŬűɞɟŮŰɘəɏɠ 

ɛŮɚɏŰŮɠ ɏɢɞɡɜ ŭŮɑɝŮɘ ŭɘŬűɞɟŮŰɘəɧ ŬˊɚɧŰɡˊɞ 

əɘɜŭɨɜɞɡ. ȷɡŰɧ ŮɝɖɔŮɑŰŬɘ Ŭˊɧ Űɖɜ ŭɘŬűɞɟŮŰɘəɐ 

ŮɝŮɚɘəŰɘəɐ ˊɞɟŮɑŬ Űɞɡ ˊɚɖɗɡůɛɞɨ ˊɞɡ 

ɛŮɚŮŰɎŰŬɘ əŬɘ Ŭˊɧ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ůŰɞ 

ŭɘŬɔɜɤůŰɘəɧ ůɨůŰɖɛŬ. ȼ ůɢɘɕɞűɟɏɜŮɘŬ ŮɑɜŬɘ 

ɛɑŬ ˊɞɚɡˊŬɟŬɔɞɜŰɘəɐ ɜɧůɞɠ əŬɘ ˊɞɚɚɎ ɔɞɜɑŭɘŬ 

ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ 

ˊŬɟɎɔɞɜŰŮɠ ŭɟɞɡɜ ůɡɜŮɟɔɘəɎ. ɆɨɛűɤɜŬ ɛŮ Űɖ 

ɛŮɚɏŰɖ Űɤɜ Bray et al.,
i
 ɞ G-G-G ŬˊɚɧŰɡˊɞɠ 

ˊŬɟɞɡůɘɎɕŮɘ ɛŮɘɤɛɏɜɖ ɏəűɟŬůɖ COMTmRNA 

ůŰɞɜ űɚɞɘɧ. ŪŬ ɛˊɞɟɞɨůŬɛŮ ɜŬ ɡˊɞɗɏůɞɡɛŮ 

ɧŰɘ ɞ ŬɜŰɑůŰɟɞűɞɠ ŬˊɚɧŰɡˊɞɠ A-A-A, ˊɞɡ 

ŮɑɜŬɘ əŬɘ ɞ ŬˊɚɧŰɡˊɞɠ əɘɜŭɨɜɞɡ ůŰɖ ɛŮɚɏŰɖ 

ɛŬɠ, ɗŬ ɏɢŮɘ Ŭɡɝɖɛɏɜɖ ɏəűɟŬůɖ COMTmRNA 

ůŰɞ űɚɞɘɧ, ůɡɜŮˊɩɠ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ 

ɜŰɞˊŬɛɑɜɖɠ ůŰɞɜ űɚɞɘɧ əŬɘ ɡɣɖɚɎ ŮˊɑˊŮŭŬ 

ɜŰɞˊŬɛɑɜɖɠ ɡˊɞűɚɞɘɥəɎ, ɔŮɔɞɜɧɠ  ˊɞɡ ŮɑɜŬɘ 
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ůɡɛɓŬŰɧ ɛŮ Űɖ ɜŮɩŰŮɟɖ ɗŮɤɟɑŬ Űɖɠ 

ɜŰɞˊŬɛɑɜɖɠ ɔɘŬ Űɖ ůɢɘɕɞűɟɏɜŮɘŬ.  

ȼ ɛŮɚɏŰɖ ɛŬɠ ŮˊɘɓŮɓŬɘɩɜŮɘ Űɖ ɔŮɜŮŰɘəɐ 

ůɡɛɓɞɚɐ Űɖɠ COMT ůŰɖɜ ůɢɘɕɞűɟɏɜŮɘŬ ůŰɞɜ 

Ⱥɚɚɖɜɘəɧ ˊɚɖɗɡůɛɧ.  
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4.2 

ɆɡůɢɏŰɘůɖ ˊɞɚɡɛɞɟűɘůɛɩɜ Űɤɜ ɔɞɜɘŭɑɤɜ MAPT əŬɘ SNCA ɛŮ Űɖ ɜɧůɞ Űɞɡ ɄɎɟəɘɜůɞɜ  
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Ƀɘ ˊɟɤŰŮȶɜŮɠ tau ŮɑɜŬɘ ɛɘŬ ɞɛɎŭŬ 

űɤůűɞɟɡɚɘɤɛɏɜɤɜ ɜŮɡɟɤɜɘəɩɜ ˊɟɤŰŮɥɜɩɜ 

ˊɞɡ ˊɟɞůŭɏɜɞɜŰŬɘ ůŰɞɡɠ ɛɘəɟɞůɤɚɖɜɑůəɞɡɠ 

ˊŬɟɏɢɞɜŰɎɠ Űɞɡɠ ůŰŬɗŮɟɧŰɖŰŬ əŬɘ 

əɤŭɘəɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞ ɔɞɜɑŭɘɞ MAPT. Ƀ 

ŬˊɚɧŰɡˊɞɠ H1 ˊɞɡ əŬɚɨˊŰŮɘ ɞɚɧəɚɖɟɞ Űɞ 

ɔɞɜɑŭɘɞ MAPT ɏɢŮɘ ɐŭɖ ůɡůɢŮŰɘůɗŮɑ ɛŮ Űɖ 

ɜɧůɞ ɄɎɟəɘɜůɞɜ. ɋůŰɧůɞ, ɏɢɞɡɜ ŬɜŬűŮɟɗŮɑ 

ŬɛűɘɚŮɔɧɛŮɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ɧˊɤɠ ŭɨɞ 

ɛŮɚɏŰŮɠ ůŮ Ůɚɚɖɜɘəɞɨɠ ˊɚɖɗɡůɛɞɨɠ ɛŮ 

ŬɜŰɑɗŮŰŮɠ ŮˊɘŭɟɎůŮɘɠ Űɞɡ H1 ůŰɖ ɜɧůɞ. 

ɆɡɜŮˊɩɠ, ŮˊɘŭɘɩɝŬɛŮ ɜŬ ŬɝɘɞɚɞɔɐůɞɡɛŮ Ŭɜ ɞ 

ŬˊɚɧŰɡˊɞɠ H1 əŬɘ ˊɟɧůɗŮŰɞɘ ɆɖɛŮɘŬəɞɑ 

ɁɞɡəɚŮɞŰɘŭɘəɞɑ Ʉɞɚɡɛɞɟűɘůɛɞɑ (ɆɁɄ) ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞɜ H1 ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ 

ɜɧůɞ ɄɎɟəɘɜůɞɜ ůŮ ɏɜŬ ŭŮɑɔɛŬ Ⱥɚɚɐɜɤɜ 

ŬůɗŮɜɩɜ. ȷɜŬɚɨůŬɛŮ Űɞɡɠ ŬˊɚɧŰɡˊɞɡɠ MAPT 

H1 əŬɘ H2 ůŮ ɞɛɎŭŮɠ 122 ŬůɗŮɜɩɜ əŬɘ 123 

ɛŬɟŰɨɟɤɜ Ⱥɚɚɖɜɘəɐɠ əŬŰŬɔɤɔɐɠ, ŬɜŰɘůŰɞɑɢɤɠ. 

Ƀ ɔŮɜŮŰɘəɧɠ əŬɗɞɟɘůɛɧɠ Űɤɜ ɆɁɄ ŭɘŮɝɐɢɗɖ ɛŮ 

ɛŮ Űɞɜ ŬɜŬɚɡŰɐ ABI Prism  7000 SDS ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɞ ABI TaqMan Universal 

Master Mix. ȼ ɞɟɗɧŰɖŰŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

ŮˊɘɓŮɓŬɘɩɗɖəŮ ɛŮ Űɖɜ ŮɝŬəɟɑɓɤůɖ Űɖɠ 

ŬɚɚɖɚɞɡɢɑŬɠ Űɤɜ ɓɎůŮɤɜ ůŮ ŰɛɐɛŬŰŬ ˊɞɡ 

ˊŮɟɘŮɑɢŬɜ Űɞɡɠ ɆɁɄ. ȼ ˊŬɟɞɡůɑŬ Űɞɡ 

ŬˊɚɧŰɡˊɞɡ H1 ůɡůɢŮŰɑůŰɖəŮ ɛŮ Űɖ ɜɧůɞ 

ɄɎɟəɘɜůɞɜ ůŮ ˊɞůɞůŰɧ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɧ 

(OR ɔɘŬ H1H1 vs. H1H2 əŬɘ H2H2: 1.566; 

95% CI: 1.137-2.157; P = 0.006) əŬɘ ɖ 

ůɡůɢɏŰɘůɖ ˊŬɟɏɛŮɘɜŮ ůɖɛŬɜŰɘəɐ ɛŮŰɎ Ŭˊɧ 

ŭɘŬɢɤɟɘůɛɧ ŬɜɎ űɨɚɞ. ɄŮɟŬɘŰɏɟɤ ŬɜɎɚɡůɖ 

Űɤɜ H1 ɡˊɞ-ŬˊɚɞŰɨˊɤɜ ɛŮ ŰɟŮɘɠ ůɖɛŮɘŬəɞɨɠ 

ɜɞɡəɚŮɞŰɘŭɘəɞɨɠ ˊɞɚɡɛɞɟűɘůɛɞɨɠ (rs242562, 

rs2435207 əŬɘ rs3785883) ŭŮɜ ɏŭŮɘɝŮ əŬɛɑŬ 

ůɖɛŬɜŰɘəɐ ůɡůɢɏŰɘůɖ ɛŮ Űɖ ɜɧůɞ ɄɎɟəɘɜůɞɜ. 

ɇŬ ŭŮŭɞɛɏɜŬ ɛŬɠ ɡˊɞůŰɖɟɑɕɞɡɜ Űɞ ůɡɜɞɚɘəɧ 

ɔŮɜŮŰɘəɧ ɟɧɚɞ Űɞɡ ɔɞɜɘŭɑɞɡ MAPT əŬɘ Űɞɡ 

ŬˊɚɞŰɨˊɞɡ H1 ůŰɖɜ ˊŬɗɞɔɏɜŮɘŬ Űɞɡ 

ɄɎɟəɘɜůɞɜ ůŰɞɡɠ ȰɚɚɖɜŮɠ ŬůɗŮɜŮɑɠ. 

ȺɜŰɞɨŰɞɘɠ, ɖ ůɡůɢɏŰɘůɖ Űɤɜ H1 ɡˊɞ-

ŬˊɚɞŰɨˊɤɜ ɛŮ Űɖ ɜɧůɞ ˊɞɡ ŮɑɢŬɜ ɡˊɞůŰɖɟɑɝŮɘ 

ůŰɞ ˊŬɟŮɚɗɧɜ ɛŮɚɏŰŮɠ, ŭŮɜ ŮˊɘɓŮɓŬɘɩɗɖəŮ 

ůŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ. 

ȺˊɘˊɟɞůɗɏŰɤɠ, ŮɚɏɔɢɗɖəŮ ɖ ɡˊɧɗŮůɖ Űɖɠ 

ůɡɜŮɟɔɘůŰɘəɐɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮŰŬɝɨ Űɞɡ ȼ1 

ŬˊɚɧŰɡˊɞɡ Űɞɡ ɔɞɜɘŭɑɞɡ MAPT əŬɘ Űɞɡ 

ɆɖɛŮɘŬəɞɨ ɁɞɡəɚŮɞŰɘŭɘəɞɨ Ʉɞɚɡɛɞɟűɘůɛɞɨ 

(ɆɁɄ) rs356219 ůŰɖɜ 3 ˊŮɟɘɞɢɐ Űɞɡ ɔɞɜɘŭɑɞɡ 

SNCA. ȼ ůɡɜŮɟɔɘůŰɘəɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɤɜ 

ɔɞɜɞŰɨˊɤɜ MAPT H1H1 əŬɘ SNCA (rs356219) 

GG ŮɜŰɞˊɑůŰɖəŮ ˊɟɧůűŬŰŬ ɤɠ ˊɘɗŬɜɧɠ 

ˊŬɟɎɔɞɜŰŬɠ ŭɘˊɚŬůɘŬůɛɞɨ Űɞɡ əɘɜŭɨɜɞɡ 

ŬɜɎˊŰɡɝɖɠ Űɞɡ Parkinson. Ƀ ůŰɧɢɞɠ Űɖɠ 

ŭŮɨŰŮɟɖɠ ɛŮɚɏŰɖɠ ɛŬɠ ɐŰŬɜ ɖ ŮɝɏŰŬůɖ Űɖɠ 

ůɨɜŭŮůɖɠ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɤɜ ŭɨɞ 

ɛŮŰŬɚɚɎɝŮɤɜ ɛŮ Űɖ ɜɧůɞ Parkinson ůŮ ɛɘŬ 

ɛŮɚɏŰɖ ŬůɗŮɜɩɜ-ɛŬɟŰɨɟɤɜ ůŮ ˊɚɖɗɡůɛɧ Űɖɠ 

ɁɞŰɑɞɡ Ⱥɡɟɩˊɖɠ. ȷɜŬɚɨůŬɛŮ Űɞɡɠ 

ŬˊɚɧŰɡˊɞɡɠ Űɞɡ ɔɞɜɘŭɑɞɡ MAPT əŬɘ ŭɘŮɝɎɔŬɛŮ 

ɔŮɜŮŰɘəɧ əŬɗɞɟɘůɛɧ (Taqman assays) ɔɘŬ Űɞɜ 

ŭŮɑəŰɖ SNCA rs356219 ůŮ ɞɛɎŭŮɠ Űɤɜ 352 

ŬůɗŮɜɩɜ əŬɘ 417 ɛŬɟŰɨɟɤɜ Ⱥɚɚɖɜɘəɐɠ əŬɘ 

ȽŰŬɚɘəɐɠ əŬŰŬɔɤɔɐɠ, ŬɜŰɘůŰɞɑɢɤɠ.  

Ƀɘ ŬůɗŮɜŮɑɠ (n=352) ɐŰŬɜ ˊɘɞ ůɡɢɜɎ 

ɞɛɞɕɡɔɩŰŮɠ ɔɘŬ Űɞɜ MAPT H1 ŬˊɚɧŰɡˊɞ Ŭˊɧ 

Űɞɡɠ ɛɎɟŰɡɟŮɠ (n=417). ȺɜŰɞɨŰɞɘɠ, ɖ ůɢɏůɖ 

Űɞɡ SNCA rs356219 G Ŭɚɚɖɚɑɞɡ ɐ Űɤɜ GG 

ɞɛɞɕɡɔɤŰɩɜ ɛŮ Űɖ ɜɧůɞ Űɞɡ Parkinson ŭŮɜ 

ŮˊɘɓŮɓŬɘɩɗɖəŮ. ȷəɧɛɖ, ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ 

SNCA GG ɔɞɜɞŰɨˊɞɡ ɛŮ Űɞɜ MAPT H1H1 

ɔɞɜɧŰɡˊɞ ŭŮɜ ŬˊɞŭŮɑɢɗɖəŮ ɧŰɘ ŬɡɝɎɜŮŰŬɘ 

ůŰɞɡɠ ŬůɗŮɜŮɑɠ ůŰɖ ůɨɔəɟɘůɖ ɛŮ Űɞɡɠ 

ɛɎɟŰɡɟŮɠ. 

ɇŬ ŭŮŭɞɛɏɜŬ ɡˊɞŭɖɚɩɜɞɡɜ ɧŰɘ ɖ Ŭɨɝɖůɖ Űɞɡ 

əɘɜŭɨɜɞɡ ŬɜɎˊŰɡɝɖɠ Űɖɠ ɜɧůɞɡ ɚɧɔɤ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ůɡɜŭɡŬůɛɞɨ ɔɞɜɞŰɨˊɤɜ ŭŮɜ 

ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ŬɜŬˊŬɟŬɢɗŮɑ ůŮ ɧɚɞɡɠ Űɞɡɠ 

ˊɚɖɗɡůɛɞɨɠ ŬůɗŮɜɩɜ ɛŮ Parkinson. 
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4.3 

ȺˊɘˊɞɚŬůɛɧɠ Űɤɜ ˊɞɚɡɛɞɟűɘůɛɩɜ: AŸG (RS 4420638), CŸT (RS 7412) əŬɘ ɇŸC (RS 429358), 

GŸC (RS 3745833), ȷŸG (RS 157581 Űɤɜ ɔɞɜɘŭɑɤɜ APOC1, APOE, GALP əŬɘ TOMM 40, 

ŬɜŰɑůŰɞɘɢŬ, ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ Ɂɧůɞ Alzheimer, ůŮ 296 ɎŰɞɛŬ Ůɚɚɖɜɘəɐɠ əŬŰŬɔɤɔɐɠ. 

 

ɅɞŭŬɜɎəɖ ɀŬɟɑŬ-ȺɡŬɔɔŮɚɑŬ, ũŬůˊŬɟɎŰɞɡ Ⱥɚɏɜɖ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ 

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȼ ɜɧůɞɠ ȷɚŰůɢɎɘɛŮɟ (Ɂȷ) ŮɑɜŬɘ Űɞ 

ůɡɜɖɗɏůŰŮɟɞ ŬɑŰɘɞ Űɖɠ ɔŮɟɞɜŰɘəɐɠ ɎɜɞɘŬɠ. 

ȺɡɜɞŮɑŰŬɘ Ŭˊɧ ɔŮɜŮŰɘəɐ ˊɟɞŭɘɎɗŮůɖ, ŬɚɚɎ ŭŮɜ 

ˊŬɨŮɘ ɜŬ ŮɑɜŬɘ ɛɘŬ ˊɞɚɡˊŬɟŬɔɞɜŰɘəɐ ɜɧůɞɠ, 

ˊɞɡ ŮˊɖɟŮɎɕŮŰŬɘ əŬɘ Ŭˊɧ ŭɘɎűɞɟɞɡɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ. ɄɞɚɡɎɟɘɗɛŬ 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hughes%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Daniel%20SE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lees%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fan%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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ɔɞɜɑŭɘŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɜɧůɞ ɏɢɞɡɜ 

ŬɜŬəŬɚɡűɗŮɑ əŬɘ ɛŮɚŮŰɖɗŮɑ, ɛŮ ˊŮɟɘůůɧŰŮɟɞ ɐ 

ɚɘɔɧŰŮɟɞ ɘůɢɡɟɐ ůɡɛɛŮŰɞɢɐ. Ɇəɞˊɧɠ Űɖɠ 

ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɖ ˊŮɟɘɔɟŬűɐ 

ŰŮůůɎɟɤɜ ɔɞɜɘŭɑɤɜ ˊɞɡ ɏɢɞɡɜ ůɡɜŭŮɗŮɑ ɛŮ Űɖ 

Ɂȷ, APOE, APOC1, TOMM40 əŬɘ GALP, ɤɠ 

ˊɟɞɠ Űɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ Ůɛˊɚɞəɐɠ Űɞɡɠ əŬɗɩɠ 

əŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ůɡɢɜɧŰɖŰŬɠ əŬŰŬɜɞɛɐɠ 

Űɞɡɠ ůŮ ŭŮɑɔɛŬ Ůɚɚɖɜɘəɞɨ ˊɚɖɗɡůɛɞɨ. Ƀ ɡˊɧ 

ɛŮɚɏŰɖ ˊɚɖɗɡůɛɧɠ ŬɜɏɟɢŮŰŬɘ ůŰŬ 296 ɎŰɞɛŬ, 

Ůɚɚɖɜɘəɐɠ əŬŰŬɔɤɔɐɠ. ɇŬ 163 Ůɝ ŬɡŰɩɜ ɐŰŬɜ 

ɗɖɚɡəɞɨ ɔɏɜɞɡɠ, əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ 133 

ŬɟůŮɜɘəɞɨ. ȷˊɞɛɞɜɩɗɖəŮ Űɞ DNA Ŭˊɧ 

ŮˊɘɗɖɚɘŬəɎ əɨŰŰŬɟŬ Űɤɜ ŮɗŮɚɞɜŰɩɜ əŬɘ 

ŬɜŬɚɨɗɖəŮ ɛŮ ŬɚɡůɘŭɤŰɐ ŬɜŰɑŭɟŬůɖ 

ˊɞɚɡɛŮɟɎůɖɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ (real time 

PCR). ɆŰɞ ůɨɜɞɚɞ Űɞɡ ŭŮɑɔɛŬŰɞɠ, ɞɘ 

űɡůɘɞɚɞɔɘəɏɠ, «ŬɟɢɏɔɞɜŮɠ» ɛɞɟűɏɠ Űɤɜ 

ɔɞɜɘŭɑɤɜ ŬˊŬɜŰɞɨɜ ůŮ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ ůŮ 

ůɢɏůɖ ɛŮ Űɘɠ ɛŮŰŬɚɚŬɔɛɏɜŮɠ. ɀɎɚɘůŰŬ, ɞ 

ɛŮŰŬɚɚŬɔɛɏɜɞɠ ɔɞɜɧŰɡˊɞɠ C:C Űɞɡ APOE 

(rs:429358) ŭŮɜ ŮɜŰɞˊɑůŰɖəŮ əŬɗɧɚɞɡ, Ůɜɩ Űɞɜ 

ɛŮŰŬɚɚŬɔɛɏɜɞ ɔɞɜɧŰɡˊɞ ɇ:ɇ (rs:7412) Űɞɡ 

ɑŭɘɞɡ ɔɞɜɘŭɑɞɡ ɏűŮɟŬɜ ɛɧɚɘɠ 2 ɎŰɞɛŬ, ɐ 1% 

ůŰɞ ůɨɜɞɚɞ Űɞɡ ŭŮɑɔɛŬŰɞɠ. ɆŰɞ ɑŭɘɞ ˊɞůɞůŰɧ 

ŮɛűŬɜɑůŰɖəŮ əŬɘ ɞ G:G Űɞɡ ɔɞɜɘŭɑɞɡ APOC1 

Ůɜɩ 2% Űɤɜ ŬŰɧɛɤɜ ɏűŮɟŬɜ Űɞɜ G:G Űɞɡ 

ɇɃɀɀ40. ɇɏɚɞɠ, ŰŬ ɛŮŰŬɚɚŬɔɛɏɜŬ 

ŬɚɚɖɚɧɛɞɟűŬ Űɞɡ GALP C:C ŮɜŰɞˊɑůŰɖəŬɜ ůŮ 

ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ, 14%. ɀŮŰŬɝɨ Ŭɜŭɟɩɜ 

əŬɘ ɔɡɜŬɘəɩɜ ɖ əŬŰŬɜɞɛɐ Űɤɜ ɔɞɜɘŭɑɤɜ ŭŮɜ 

ˊŬɟɞɡůɑŬůŮ ůɖɛŬɜŰɘəɏɠ ŭɘŬűɞɟɏɠ. ȼ ɔɜɩůɖ 

Űɤɜ ɔɞɜɘŭɑɤɜ əŬɘ Űɤɜ ɛɖɢŬɜɘůɛɩɜ ɛɏůɤ Űɤɜ 

ɞˊɞɑɤɜ ŬɡŰɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ Ɂȷ, ˊŬɑɕŮɘ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ ˊɟɞůˊɎɗŮɘŬ ŬɜɎˊŰɡɝɖɠ 

ɜɏɤɜ ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ Űɟɧˊɤɜ ɗŮɟŬˊŮɑŬɠ əŬɘ 

ŬˊɞŰŮɚŮɑ ɏɜŬɜ ˊɞɚɚɎ ɡˊɞůɢɧɛŮɜɞ ŰɞɛɏŬ ůŰŬ 

ˊɚŬɑůɘŬ Űɖɠ ůɨɔɢɟɞɜɖɠ ˊɟɞɚɖˊŰɘəɐɠ ɘŬŰɟɘəɐɠ. 
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4.4 

ɆɡɢɜɧŰɖŰŬ ȾŬŰŬɜɞɛɐɠ əŬɘ Ɇɢɏůɖ Űɤɜ Ʉɞɚɡɛɞɟűɘůɛɩɜ RS7412 əŬɘ RS429358 Űɞɡ ũɞɜɘŭɑɞɡ Űɖɠ 

ȷˊɞɚɘˊɞˊɟɤŰŮȶɜɖɠ Ⱥ, ɛŮ Űɖ Ɂɧůɞ Alzheimer, ůŮ ȹŮɑɔɛŬ ȷůɗŮɜɩɜ ɀŮ Alzheimer əŬɘ ůŮ ɃɛɎŭŬ 

Ⱥɚɏɔɢɞɡ. 

 

ɀɎɚɚɘɞɡ ɀɎɟŬ
1,2
, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ

2 

 
1
Facoltà di Farmacia, Università degli Studi di Perugia  

2
ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȼ ɜɧůɞɠ Alzheimer ŮɑɜŬɘ ɛɑŬ ŮəűɡɚɘůŰɘəɐ 

ɜɧůɞɠ Űɞɡ əŮɜŰɟɘəɞɨ ɜŮɡɟɘəɞɨ ůɡůŰɐɛŬŰɞɠ 

ˊɞɡ ɞŭɖɔŮɑ ůŰɖɜ ŬˊɩɚŮɘŬ ɛɜɐɛɖɠ, ŭɡůəɞɚɑŬ 

Ůəˊɧɜɖůɖɠ əŬɗɖɛŮɟɘɜɩɜ ɚŮɘŰɞɡɟɔɘɩɜ, 

ŬɜɖůɡɢɑŬ, ŮˊɘɗŮŰɘəɧŰɖŰŬ, Ůɜɩ ůŰŬ ŰŮɚŮɡŰŬɑŬ 

ůŰɎŭɘŬ ɞ ŬůɗŮɜɐɠ ɞŭɖɔŮɑŰŬɘ ůŮ əɩɛŬ əŬɘ 

ŮˊɏɟɢŮŰŬɘ ɞ ɗɎɜŬŰɞɠ (1). ɆŰɖɜ ˊŬɟɞɨůŬ 

ɛŮɚɏŰɖ ŬɜŬɚɨɗɖəŬɜ ɞɘ ˊɞɚɡɛɞɟűɘůɛɞɑ Űɖɠ 

ŬˊɞɚɘˊɞˊɟɤŰŮȶɜɖɠ Ⱥ, rs7412 əŬɘ rs429358 əŬɘ 

ɖ ůɢɏůɖ ŬɡŰɩɜ ɛŮ Űɖ ɜɧůɞ Alzheimer, Űɧůɞ 

ɛŮɛɞɜɤɛɏɜŬ ɧůɞ əŬɘ ůɡɜŭɡŬůŰɘəɎ ůŰɞ ɑŭɘɞ 

ɔɞɜɑŭɘɞ. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŭŮɘɔɛŬŰɞɚɖɣɑŬ 

ɔŮɜŮŰɘəɞɨ ɡɚɘəɞɨ ɛŮ ɓŬɛɓŬəɞűɧɟɞɡɠ 

ůŰɡɚŮɞɨɠ ůŮ ŭŮɑɔɛŬ 95 Ⱥɚɚɐɜɤɜ ŬůɗŮɜɩɜ ɛŮ 

əɚɘɜɘəɎ ˊɘůŰɞˊɞɘɖɛɏɜɖ ɜɧůɞ Alzheimer əŬɘ ůŮ 

100 ɡɔɘŮɑɠ ɛɎɟŰɡɟŮɠ, ůŰɖ ůɡɜɏɢŮɘŬ 

ŬəɞɚɞɨɗɖůŮ ɖ Ŭˊɞɛɧɜɤůɖ Űɞɡ ɔŮɜŮŰɘəɞɨ 

ɡɚɘəɞɨ (DNA Extraction), əŬɘ ɖ ŬɜɎɚɡůɖ 

ɛɏůɤ Űɖɠ ŬɚɡůɘŭɤŰɐɠ ŬɜŰɑŭɟŬůɖɠ 

ˊɞɚɡɛŮɟɎůɖɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ (rtPCR). 

ɇɏɚɞɠ, ɏɔɘɜŮ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ Űɖɠ 

əŬŰŬɜɞɛɐɠ Űɤɜ ɔɞɜɞŰɨˊɤɜ Űɤɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ rs7412 əŬɘ rs429358 ůŰɖɜ 

ɞɛɎŭŬ Űɤɜ ŬůɗŮɜɩɜ əŬɘ ɛŬɟŰɨɟɤɜ əŬɘ 

ɡˊɞɚɞɔɑůɗɖəŮ ɞ ůɢŮŰɘəɧɠ ɚɧɔɞɠ (odds ratio, 

OR) Űɞɡ əɎɗŮ ˊɞɚɡɛɞɟűɘůɛɞɨ ɛŮɛɞɜɤɛɏɜŬ 

əŬɘ ůɡɜŭɡŬůŰɘəɎ Űɧůɞ ůŰɞ ɔŮɜɘəɧ ůɨɜɞɚɞ, ɧůɞ 

əŬɘ ɛŮŰɎ Ŭˊɧ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ůŮ ɎɟɟŮɜŬ əŬɘ 

ɗɐɚŮŬ ɎŰɞɛŬ. ȾŬŰɧˊɘɜ, ɛŮ ɔɜɩɛɞɜŬ Űɞ Ůɨɟɞɠ 

Űɞɡ ŭɘŬůŰɐɛŬŰɞɠ ŮɛˊɘůŰɞůɨɜɖɠ (95% ȹȺ) Űɞɡ 

ůɢŮŰɘəɞɨ ɚɧɔɞɡ, ŬɜŬɕɖŰɐɗɖəŮ ɖ ůŰŬŰɘůŰɘəɐ 

ůɖɛŬɜŰɘəɧŰɖŰŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ůŮ ůɢɏůɖ 

ɛŮ Űɖɜ ˊɟɞŭɘɎɗŮůɖ ŬɜɎˊŰɡɝɖɠ Űɖɠ ɜɧůɞɡ 

Alzheimer ůŮ ŬůɡɛˊŰɤɛŬŰɘəɎ ɎŰɞɛŬ. ɆŰɖɜ 

ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ɖ ɔŮɜŮŰɘəɐ 

ůɡɛɓɞɚɐ Űɖɠ ŬˊɞɚɘˊɞˊɟɤŰŮɑɜɖɠ Ⱥ, ɤɠ ˊɟɞɠ 

Űɖɜ Ůəŭɐɚɤůɖ Űɖɠ ɜɧůɞɡ Alzheimer ɛŮ 

ŮɝŬɑɟŮůɖ Űɞɜ ˊɞɚɡɛɞɟűɘůɛɧ rs7412, ɧŰŬɜ 

ŬɡŰɧɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛŮɛɞɜɤɛɏɜŬ. Oɘ ɎɜŭɟŮɠ 

ˊɞɡ ůŰɞ ɔɞɜɘŭɑɤɛŬ Űɞɡɠ űɏɟɞɡɜ Űɞɜ 

ˊɞɚɡɛɞɟűɘůɛɧ rs429358 ɛŮɛɞɜɤɛɏɜŬ ɐ 

ůɡɜŭɡŬůŰɘəɎ ɛŮ Űɞɜ rs7412, ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ 

Ŭˊɧ ŭɘˊɚɎůɘŬ ˊɟɞŭɘɎɗŮůɖ ˊɟɞɠ Űɖ ɜɧůɞ ůŮ 

ůɨɔəɟɘůɖ ɛŮ Űɘɠ ɔɡɜŬɑəŮɠ.  
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4.5 

ȺˊɑŭɟŬůɖ Űɤɜ Ʉɞɚɡɛɞɟűɘůɛɩɜ RS2653349 Űɞɡ ũɞɜɘŭɑɞɡ HCRTR2 əŬɘ RS5443 Űɞɡ ũɞɜɘŭɑɞɡ 

GNB3 ůŰɖɜ Ⱥəŭɐɚɤůɖ ȷɗɟɞɘůŰɘəɐɠ ȾŮűŬɚŬɚɔɑŬɠ əŬɘ ůŰɖɜ ȷɜŰŬˊɧəɟɘůɖ Űɤɜ ȷůɗŮɜɩɜ ůŮ 

ŪŮɟŬˊŮɡŰɘəɧ ɆɢɐɛŬ ɛŮ ɇɟɘˊŰɎɜŮɠ 

 

ɇɧɚɘɕŬ ȽɤɎɜɜŬ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ 

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

Ƀɘ ŬɗɟɞɘůŰɘəɏɠ əŮűŬɚŬɚɔɑŮɠ Ŭɜɐəɞɡɜ ůŰɖɜ 

ŮɡɟɨŰŮɟɖ əŬŰɖɔɞɟɑŬ Űɤɜ ɜŮɡɟŬɚɔɘɩɜ Űɞɡ 

Űɟɘŭɨɛɞɡ ɜŮɨɟɞɡ (TACs). ȼ ůɡɛˊŰɤɛŬŰɞɚɞɔɑŬ 

Űɞɡɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ˊɞɚɨ ɏɜŰɞɜɞ ˊɧɜɞ 

ůŰɖɜ ɛɑŬ ˊɚŮɡɟɎ Űɞɡ əŮűŬɚɘɞɨ ɛŮ ůɡɜɞŭɎ 

ůɡɛˊŰɩɛŬŰŬ Ŭˊɧ Űɞ ůɡɛˊŬɗɖŰɘəɧ əŬɘ 

ˊŬɟŬůɡɛˊŬɗɖŰɘəɧ ůɨůŰɖɛŬ. ȾŬŰŬŰɎůůɞɜŰŬɘ 

ůŮ ɞɝŮɑŮɠ, ɢɟɧɜɘŮɠ, ˊɟɤŰɞɔŮɜŮɑɠ əŬɘ 

ŭŮɡŰŮɟɞɔŮɜŮɑɠ ŬɗɟɞɘůŰɘəɏɠ əŮűŬɚŬɚɔɑŮɠ. 

Ʉɞɚɚɞɑ ŮɑɜŬɘ ɞɘ ˊɘɗŬɜɞɑ ˊŬɟɎɔɞɜŰŮɠ 

ˊɡɟɞŭɧŰɖůɖɠ ůŮ ɛɘŬ ŮɜŮɟɔɐ ˊŮɟɑɞŭɞ 

əŮűŬɚŬɚɔɑŬɠ, ɤůŰɧůɞ, ŭɘŬűŬɑɜŮŰŬɘ ˊɤɠ ɖ 

ɡˊɎɟɢŮɘ ɔŮɜŮŰɘəɐ ˊɟɞŭɘɎɗŮůɖ ɔɘŬ Űɖɜ 

ŮɛűɎɜɘůɐ Űɖɠ, ɖ ɞˊɞɑŬ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɜ 

ˊɞɚɡɛɞɟűɘůɛɧ rs2653349 ůŰɞ ɔɞɜɑŭɘɞ 

HCRTR2 ˊɞɡ əɤŭɘəɞˊɞɘŮɑ Űɞɜ ɡˊɞŭɞɢɏŬ Űɞɡ 

ˊŮˊŰɘŭɑɞɡ Űɖɠ ɡˊɞəɟŮŰɑɜɖɠ. ūɎɟɛŬəŬ Ůəɚɞɔɐɠ 

ɔɘŬ Űɖɜ ɗŮɟŬˊŮɑŬ Űɤɜ ŬɗɟɞɘůŰɘəɩɜ 

əŮűŬɚŬɚɔɘɩɜ ŬˊɞŰŮɚɞɨɜ ɞɘ ŰɟɘˊŰɎɜŮɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŭɘɎűɞɟŬ ɗŮɟŬˊŮɡŰɘəɎ 

ůɢɐɛŬŰŬ. ūŬɑɜŮŰŬɘ, ɤůŰɧůɞ, ˊɤɠ 

ˊɞɚɡɛɞɟűɘůɛɞɑ ɧˊɤɠ o rs5443 ůŰɞ ɔɞɜɑŭɘɞ 

GNB3 ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ ŭɘŬűɞɟŮŰɘəɐ 

Ŭˊɧəɟɘůɖ Űɤɜ ŬůɗŮɜɩɜ ůŮ ŬɜɎɚɞɔɞ 

ɗŮɟŬˊŮɡŰɘəɧ ůɢɐɛŬ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ 

ůɡɔəŮɜŰɟɩɗɖəŬɜ ŰŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɖɜ 

ŬɜɎɚɡůɖ Űɞɡ ɔɞɜɘŭɘɩɛŬŰɞɠ 501 ɡɔɘɩɜ 

ŮɗŮɚɞɜŰɩɜ ˊɞɡ ŬˊɞɛɞɜɩɗɖəŮ Ŭˊɧ ŮˊɘɗɖɚɘŬəɎ 

əɨŰŰŬɟŬ ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ PCR əŬɘ ŮɚɏɔɢɗɖəŮ 

ɔɘŬ Űɞɡɠ ŬɜɤŰɏɟɤ ˊɞɚɡɛɞɟűɘůɛɞɨɠ. 

YˊɞɚɞɔɑůŰɖəŬɜ ɞɘ ůɡɢɜɧŰɖŰŮɠ ŮɛűɎɜɘůɖɠ Űɤɜ 

GG, AG əŬɘ AA (rs2653349) Ŭɚɚɖɚɧɛoɟűɤɜ 

əŬɗɩɠ əŬɘ Űɤɜ CC, CT əŬɘ ɇɇ (rs5443) 

ɔɞɜɞŰɨˊɤɜ, ɝŮɢɤɟɘůŰɎ ɔɘŬ əɎɗŮ ɔɞɜɑŭɘɞ əŬɘ 

ɏˊŮɘŰŬ, ɡˊɞɚɞɔɑůŰɖəŬɜ ɞɘ ɚɧɔɞɘ Űɤɜ ůɢŮŰɘəɩɜ 

ˊɘɗŬɜɞŰɐŰɤɜ. ȷˊɧ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɟɞɏəɡɣŮ ɧŰɘ, ɛɘŬ ɔɡɜŬɑəŬ ɛŮ 

ɔɞɜɧŰɡˊɞ GG ɐ AG ŭɘŬŰɟɏɢŮɘ 1,22 űɞɟɏɠ 

ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ŮəŭɖɚɩůŮɘ ȷȾ Ŭˊɧ 

Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɏɜŬɠ ɎɜŭɟŬɠ ɛŮ Űɞɜ ɑŭɘɞ 

ɔɞɜɧŰɡˊɞ. Ƀɘ ɔɞɜɧŰɡˊɞɘ GG ɐ AG ɛˊɞɟɞɨɜ ɜŬ 

ɢŬɟŬəŰɖɟɘůŰɞɨɜ çˊɟɞůŰŬŰŮɡŰɘəɞɑè ɔɘŬ Űɞɡɠ 

ɎɜŭɟŮɠ. ũɘŬ Űɞɜ ˊɞɚɡɛɞɟűɘůɛɧ rs5443 

ˊɟɞɏəɡɣŮ ˊɤɠ ɖ ˊɘɗŬɜɧŰɖŰŬ ɏɜŬɠ ɎɜŰɟŬɠ 



 
əŬɘ  

     Ƀɟɗɐ ūŬɟɛŬəɞɚɞɔɘəɐ Ʉɟɞůɏɔɔɘůɖ ȷůɗŮɜŮɘɩɜ 
 

ɞɛɧɕɡɔɞɠ ɔɘŬ Űɞ Ŭɚɚɖɚɞɛɞɟűɞ CC, ɜŬ ɏɢŮɘ 

əŬɚɨŰŮɟɖ ŬɜŰŬˊɧəɟɘůɖ ůŰɖ ɗŮɟŬˊŮɑŬ ɛŮ 

ŰɟɘˊŰɎɜŮɠ ŮɑɜŬɘ 1,23 űɞɟɏɠ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 

ɛɘŬ ɔɡɜŬɑəŬ. ɇɏɚɞɠ, ɞ ůɡɜŭɡŬůɛɧɠ Űɤɜ ŭɨɞ 

ŬɡŰɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɛŮɘɩɜŮɘ Űɖɜ 

ˊɘɗŬɜɧŰɖŰŬ ɏɜŬɠ ɎɜŰɟŬɠ ɜŬ ŮəŭɖɚɩůŮɘ ȷȾ 

əŬŰɎ 6,6 űɞɟɏɠ ɏɜŬɜŰɘ ɛɘŬɠ ɔɡɜŬɑəŬɠ. Ƀ 

ŬɜŰɟɘəɧɠ ˊɚɖɗɡůɛɧɠ űŬɑɜŮŰŬɘ ɜŬ ŮɑɜŬɘ 

ɚɘɔɧŰŮɟɞ ŮɡŬɑůɗɖŰɞɠ ŬˊɏɜŬɜŰɘ ůô ŬɡŰɐ Űɖɜ 

ɜŮɡɟŬɚɔɑŬ ɛŮ ŰŬɡŰɧɢɟɞɜŬ əŬɚɨŰŮɟɖ 

ŬɜŰŬˊɧəɟɘůɖ ůŮ ɗŮɟŬˊŮɑŬ ɛŮ ŰɟɘˊŰɎɜɖ.  
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4.6 

ɀŮɚɏŰɖ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɤɜ ůɖɛŮɘŬəɩɜ ɜɞɡəɚŮɞŰɘŭɘəɩɜ ˊɞɚɡɛɞɟűɘůɛɩɜ ůŰŬ ɔɞɜɑŭɘŬ ADH1B, 

ADH4, ADH1C, OPRM1, DRD2, BDNF əŬɘ ALDH2 ůŰɖɜ ŮɝɎɟŰɖůɖ Ŭˊɧ Ŭɚəɞɧɚ əŬɘ ɜɘəɞŰɑɜɖ əŬɘ 

Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɖɠ ŬɡŰɩɜ ůŮ ɔŮɜɘəɧ ˊɚɖɗɡůɛɧ. 
 

ɆəŬɟˊŬɗɘɩŰɖ ȷůˊŬůɑŬ, ȹɟŬəɞɨɚɖɠ ɁɘəɧɚŬɞɠ  

 

ɇɞɛɏŬɠ ūŬɟɛŬəŮɡŰɘəɐɠ ɇŮɢɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ūŬɟɛŬəŮɡŰɘəɐɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ɆŰɖɜ ŮɟɔŬůɑŬ ŬɡŰɐ ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ ŮɨɟŮůɖɠ 

Űɤɜ ůɖɛŮɘŬəɩɜ ɜɞɡəɚŮɞŰɘŭɘəɩɜ 

ˊɞɚɡɛɞɟűɘůɛɩɜ ɞɟɘůɛɏɜɤɜ ɔɞɜɘŭɑɤɜ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ŭɘŬűɞɟɞˊɞɘɞɨɜ Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ 

ŬɘɗŬɜɧɚɖɠ əŬɘ Űɖɠ ɜɘəɞŰɑɜɖɠ Ŭˊɧ ɎŰɞɛɞ ůŮ 

ɎŰɞɛɞ, Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɐɠ Űɞɡɠ ůŰɞ 

ɔŮɜɘəɧ ˊɚɖɗɡůɛɧ əŬɘ Űɞɡ ůɡɜɞɚɘəɞɨ əɘɜŭɨɜɞɡ 

ŬɜɎˊŰɡɝɖɠ ŮɝɎɟŰɖůɖɠ ůŰɘɠ ɞɡůɑŮɠ ŬɡŰɏɠ. 

ɈɚɘəɎ-ɀɏɗɞŭɞɠ: ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ŬɜɎɚɡůɖ Űɞɡ ɔɞɜɘŭɘɩɛŬŰɞɠ 308 ŬŰɧɛɤɜ 

Ůɚɚɖɜɘəɐɠ əŬŰŬɔɤɔɐɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ 

ůɡɜɞɚɘəɎ 171 SNPs, ůɡɚɚɞɔɐ ůŰɞɘɢŮɑɤɜ ɔɘŬ 

Űɞɡɠ ɔɞɜɧŰɡˊɞɡɠ Űɤɜ ɔɞɜɘŭɑɤɜ ɛŮ Űɞɡɠ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

ŮɝɎɟŰɖůɖ ůŰɖ ɜɘəɞŰɑɜɖ əŬɘ Űɖɜ ŬɘɗŬɜɧɚɖ əŬɘ, 

ůŰɖ ůɡɜɏɢŮɘŬ, ůŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ŬɡŰɩɜ 



 
əŬɘ  

     Ƀɟɗɐ ūŬɟɛŬəɞɚɞɔɘəɐ Ʉɟɞůɏɔɔɘůɖ ȷůɗŮɜŮɘɩɜ 
 

ɔɘŬ ɜŬ ɓɟŮɗŮɑ ɖ ůɡɢɜɧŰɖŰɎ Űɞɡɠ ůŰɞ ŭŮɑɔɛŬ. 

ȷˊɞŰŮɚɏůɛŬŰŬ: ȷˊɧ Űɞɡɠ ˊɞɚɡɛɞɟűɘůɛɞɨɠ 

ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ, ɏɢɞɡɜ ŬˊɞɛɞɜɩɗɖəŬɜ əŬɘ 

ɛŮɚŮŰɐɗɖəŬɜ 7 SNPs ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

ŮɝɎɟŰɖůɖ ůŰɖ ɜɘəɞŰɑɜɖ əŬɘ Űɖɜ ŬɘɗŬɜɧɚɖ. 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊɞɚɡɛɞɟűɘůɛɞɨɠ ůŰŬ ɔɞɜɑŭɘŬ 

ADH1B, ADH4, ADH1C əŬɘ ALDH2, ŰŬ ɞˊɞɑŬ 

əɤŭɘəɞˊɞɘɞɨɜ ɛŮŰŬɓɞɚɘəɎ ɏɜɕɡɛŬ Űɖɠ 

ŬɘɗŬɜɧɚɖɠ, əŬɘ ůŰŬ ɔɞɜɑŭɘŬ BDNF, OPRM1 

əŬɘ  DRD2, ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɞŭɧ 

ŬɜŰŬɛɞɘɓɐɠ ůŰɞ Ⱦ.Ɂ.Ɇ.. ȸɟɏɗɖəŮ ɧŰɘ ŰŬ ɎŰɞɛŬ 

ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ ůŮ ˊɞůɞůŰɧ ˊɞɡ əɡɛŬɑɜŮŰŬɘ 

Ŭˊɧ 0% ɏɤɠ 17% ŮɑɜŬɘ ɞɛɧɕɡɔŬ ɔɘŬ ŰŬ 

ŬɚɚɖɚɧɛɞɟűŬ ɛŮ ŰŬ SNPs, Ůɜɩ ůŮ ˊɞůɞůŰɧ 

ˊɞɡ űŰɎɜŮɘ ɛɏɢɟɘ əŬɘ 51% ŭɘŬɗɏŰɞɡɜ ɏɜŬ 

ɛŮŰŬɚɚŬɔɛɏɜɞ əŬɘ ɏɜŬ Ŭɟɢɏɔɞɜɞ 

Ŭɚɚɖɚɧɛɞɟűɞ. Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ůɡɜɞɚɘəɞɨ 

əɘɜŭɨɜɞɡ (ɇGS) ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ 

ɢɟɖůɘɛɞˊɞɑɖůɖ Ůɜɧɠ Ůɘŭɘəɞɨ Ŭɚɔɞɟɑɗɛɞɡ ɔɘŬ 

Űɖɜ əɎɗŮ ɞɡůɑŬ əŬɘ ɡˊɞɚɞɔɑůŰɖəŮ ɏɜŬɠ 

Ŭɟɘɗɛɧɠ ɛŮŰŬɝɨ 0 - 100 ɔɘŬ əɎɗŮ ɎŰɞɛɞ. 

ɆɡɕɐŰɖůɖ - ɆɡɛˊŮɟɎůɛŬŰŬ: ɆŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ ɓɟɏɗɖəŮ ˊɤɠ ɖ ŮɝɎɟŰɖůɖ ůŰɖɜ 

ŬɘɗŬɜɧɚɖ əŬɘ Űɖ ɜɘəɞŰɑɜɖ ůɢŮŰɑɕŮŰŬɘ ɛŮ 

ɞɟɘůɛɏɜɞɡɠ ůɖɛŮɘŬəɞɨɠ ɜɞɡəɚŮɞŰɘŭɘəɞɨɠ 

ˊɞɚɡɛɞɟűɘůɛɞɨɠ ůŮ ɔɞɜɑŭɘŬ ůɖɛŬɜŰɘəɎ ɔɘŬ Űɞ 

ɛŮŰŬɓɞɚɘůɛɧ əŬɘ Űɖ ŭɟɎůɖ Űɤɜ ɞɡůɘɩɜ ŬɡŰɩɜ. 

Ⱥˊɑůɖɠ, ɓɟɏɗɖəŮ ˊɤɠ ɞɘ ˊɞɚɡɛɞɟűɘůɛɞɑ ŬɡŰɞɑ 

ŮɜŰɞˊɑɕɞɜŰŬɘ, ůŮ ŭɘɎűɞɟŬ ˊɞůɞůŰɎ, ůŮ ɏɜŬɜ 

Ůɚɚɖɜɘəɧ ˊɚɖɗɡůɛɧ, ɛŮ ŮɝŬɑɟŮůɖ ŬɡŰɧɜ Űɞɡ 

ɔɞɜɘŭɑɞɡ ALDH2. ɇɏɚɞɠ, ŰŬ ɎŰɞɛŬ ˊɞɡ 

ŮɝŮŰɎůŰɖəŬɜ ɏɢɞɡɜ ɢŬɛɖɚɧ əɑɜŭɡɜɞ ŬɜɎˊŰɡɝɖɠ 

ŮɝɎɟŰɖůɖɠ ůŰɘɠ ŭɨɞ ɞɡůɑŮɠ.  
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