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ȷɎɒɕɘɔɒɡ ɗɋɖɊɋɝɓɔɏ ɓɋɊɔɗɘɆɘɔɝɓɔɗɘɎ Ɏɒɋɤɘ ɓɎɍɐəɤ ɗɕɋɜɎɚɎɝɓɔɗɘɢ, ɕɔɣɘɔɒə Ɋɑɥ 
ɊɎɆɉɓɔɗɘɎɐɎ ȷȳɗȺȨ ɓɋɔɇɛɔɊɎɒɔ ɊɔɐɆɍɆɘɢ ɓɆɑɎɝɎɋ ə ɕɆɜɎɋɓɘɆ ɕɔɈɡɞɋɓɎɥ ɊɆɈɑɋɓɎɥ 
ɓɆɕɔɑɓɋɓɎɥ.

ȳɔɖɒɆɑɢɓɆɥ ɊɎɆɗɘɔɑɎɝɋɗɐɆɥ ɚəɓɐɜɎɥ - ɣɘɔ ɗɕɔɗɔɇɓɔɗɘɢ ɑɋɈɔɉɔ ɌɋɑəɊɔɝɐɆ ɆɊɋɐɈɆɘɓɔ 
ɓɆɕɔɑɓɥɘɢɗɥ, ɝɘɔɇɡ ɔɇɋɗɕɋɝɎɘɢ ɓɋɔɇɛɔɊɎɒɡɏ ȹȴ ɇɋɍ ɕɖɋɈɡɞɋɓɎɥ ɔɕɖɋɊɋɑɋɓɓɡɛ 
ɕɖɋɊɋɑɔɈ ɊɆɈɑɋɓɎɥ.

ȵɖɎ ȷȳɗȺȨɔɗɓɔɈɓɡɒ ɉɋɒɔɊɎɓɆɒɎɝɋɗɐɎɒ ɓɆɖəɞɋɓɎɋɒ ɥɈɑɥɋɘɗɥ ɕɔɈɡɞɋɓɎɋ ɊɆɈɑɋɓɎɥ 
ɓɆɕɔɑɓɋɓɎɥ ɎɑɎ ɗɖɋɊɓɋɉɔ ɊɆɈɑɋɓɎɥ Ɉ ɑɋɈɔɒ ɕɖɋɊɗɋɖɊɎɎ, ɝɘɔ ɔɇəɗɑɔɈɑɋɓɔ 
ɓɆɖəɞɋɓɎɥɒɎ ɊɎɆɗɘɔɑɎɝɋɗɐɔɏ ɚəɓɐɜɎɎ.
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Ȫɑɥ ɘɔɉɔ, ɝɘɔɇɡ ɔɖɉɆɓɎɍɒ ɒɔɉ ɓɔɖɒɆɑɢɓɔ ɕɋɖɋɓɔɗɎɘɢ ɚɎɍɎɝɋɗɐəɤ ɓɆɉɖəɍɐə, 

ɈɆɌɓɔ, ɝɘɔɇɡ ɒɎɓəɘɓɡɏ ɔɇɠɋɒ əɈɋɑɎɝɎɑɗɥ Ɉ ɓɋɗɐɔɑɢɐɔ ɖɆɍ, ɕɖɎ ɣɘɔɒ 

ɊɆɈɑɋɓɎɋ ɓɆɕɔɑɓɋɓɎɥ ɊɔɑɌɓɔ ɔɗɘɆɈɆɘɢɗɥ Ɉ ɕɖɋɊɋɑɆɛ ɓɔɖɒɡ.

Kitzman DW, Higginbotham MB, Cobb FR, Sheikh KH, Sullivan MJ. 1991;17(5):1065ï72. DOI: 

10.1016/0735-1097(91)90832-T 



Ȩ ɖɋɍəɑɢɘɆɘɋ əɗɐɔɖɋɓɎɥ ɕɖɔɜɋɗɗɆ ɖɆɗɗɑɆɇɑɋɓɎɥ Ɏ əɗɎɑɋɓɎɥ ɕɖɎɗɆɗɡɈɆɤɟɋɉɔ 

ɣɚɚɋɐɘɆ ɕɖɎ ɓɆɉɖəɍɐɋ, ɐɔɘɔɖɡɋ ɕɖɔɥɈɑɥɤɘɗɥ Ɉ ɈɎɊɋ ɕɔɈɡɞɋɓɎɥ ɗɐɔɖɔɗɘɎ e', 

ɒɎɓɎɒɆɑɢɓɔɋ ɊɆɈɑɋɓɎɋ Ɉ ȱȬ ɗɓɎɌɆɋɘɗɥ. Ƀɘɔ ɕɖɎɈɔɊɎɘ ɐ əɈɋɑɎɝɋɓɎɤ ɖɆɓɓɋɉɔ 

ɊɎɆɗɘɔɑɎɝɋɗɐɔɉɔ ɘɖɆɓɗɒɎɘɖɆɑɢɓɔɉɔɉɖɆɊɎɋɓɘɆ ɊɆɈɑɋɓɎɥ Ɏ ɗɐɔɖɔɗɘɎ ɖɆɓɓɋɉɔ 

ɊɎɆɗɘɔɑɎɝɋɗɐɔɉɔ ɐɖɔɈɔɘɔɐɆ (ɗɐɔɖɔɗɘɎ ȫ). 

Cheng CP, Igarashi Y, Little WC. Mechanism of augmented rate of left ventricular filling during exercise. Circulation 

Research. 1992;70(1):9ï19. DOI: 10.1161/01.RES.70.1.9 



ȹ ɍɊɔɖɔɈɡɛ ɑɤɊɋɏ ɕɖɎ ɓɆɉɖəɍɐɋ ɗɐɔɖɔɗɘɎ ȫ Ɏ e' ɈɔɍɖɆɗɘɆɤɘ ɕɖɎɒɋɖɓɔ ɔɊɎɓɆɐɔɈɔ, 
Ɏ ɗɔɔɘɓɔɞɋɓɎɋ ȫ/e' ɔɗɘɆɋɘɗɥ ɕɖɆɐɘɎɝɋɗɐɎ ɓɋɎɍɒɋɓɓɡɒ. Ƀɘɔ ɗɈɎɊɋɘɋɑɢɗɘɈəɋɘ ɔ 
ɗɔɛɖɆɓɋɓɎɎ ɓɔɖɒɆɑɢɓɔɏ ɊɎɆɗɘɔɑɎɝɋɗɐɔɏ ɚəɓɐɜɎɎ.

Ha J-W, Lulic F, Bailey KR, Pellikka PA, Seward JB, Tajik AJ et al. Effects of treadmill exercise on mitral inflow and annular 

velocities in healthy adults. The American Journal of Cardiology. 2003;91(1):114ï5. DOI: 10.1016/S0002-9149(02)03016-3 

Nagueh SF, Sun H, Kopelen HA, Middleton KJ, Khoury DS. He- modynamic determinants of the mitral annulus diastolic velocities 

by tissue Doppler. Journal of the American College of Cardiology. 2001;37(1):278ï85. DOI: 10.1016/S0735-1097(00)01056-1 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɗɋɖɊɜɋ ɗɕɔɗɔɇɓɔ ɆɊɋɐɈɆɘɓɔ ɖɋɆɉɎɖɔɈɆɘɢ ɓɆ ɚɎɍɎɝɋɗɐəɤ ɓɆɉɖəɍɐə, 

ɔɇɋɗɕɋɝɎɈɆɥ ɊɔɗɘɆɘɔɝɓɔɋ ɓɆɕɔɑɓɋɓɎɋ ȱȬ Ɋɑɥ ɕɔɊɊɋɖɌɆɓɎɥ ȹȴ ɇɋɍ Ɏɍɇɡɘɔɝɓɔɉɔ 

ɊɆɈɑɋɓɎɥ ɓɆɕɔɑɓɋɓɎɥ.



Ȫɑɥ ɕɆɜɎɋɓɘɔɈ ɗ ȷȳɗȺȨ ɕɔɊɊɋɖɌɆɓɎɋ ɆɊɋɐɈɆɘɓɔɉɔ ɓɆɕɔɑɓɋɓɎɥ ȱȬ ɕɖɎ 
ɚɎɍɎɝɋɗɐɔɏ ɓɆɉɖəɍɐɋ ɝɆɗɘɔ ɈɔɍɒɔɌɓɔ ɘɔɑɢɐɔɕəɘɋɒ ɕɔɈɡɞɋɓɎɥ ɊɆɈɑɋɓɎɥ 
ɓɆɕɔɑɓɋɓɎɥ. 



ȵɋɖɋɊ ɕɖɔɈɋɊɋɓɎɋɒ Ȫȷȸ ɖɋɐɔɒɋɓɊəɋɘɗɥ ɈɡɕɔɑɓɎɘɢ ɣɛɔɐɆɖɊɎɔɉɖɆɚɎɝɋɗɐɔɋ

ɎɗɗɑɋɊɔɈɆɓɎɋ Ɉ ɕɔɐɔɋ Ɋɑɥ ɔɜɋɓɐɎ ɗɎɗɘɔɑɎɝɋɗɐɔɏ Ɏ ɊɎɆɗɘɔɑɎɝɋɗɐɔɏ ɚəɓɐɜɎɎ ȱȬ. 

Ƀɘɔ ɕɔɍɈɔɑɥɋɘ ɕɔɑəɝɎɘɢ ɇɆɍɔɈəɤ ɎɓɚɔɖɒɆɜɎɤ Ɏ əɗɘɆɓɔɈɎɘɢ ɎɗɛɔɊɓɡɋ 

ɕɔɐɆɍɆɘɋɑɎ ɕɋɖɋɊ ɓɆɉɖəɍɔɝɓɡɒ ɘɋɗɘɔɒ.



ȲȫȸȴȪȴȱȴȩȮɅ ȵȶȴȨȫȪȫȳȮɅ ȪȮȦȷȸȴȱȮȽȫȷȰȴȩȴ ȷȸȶȫȷȷ-ȸȫȷȸȦ 

ȨɋɑɔɣɖɉɔɒɋɘɖɎɥ Ɉ ɕɔɑɔɌɋɓɎɎ ɑɋɌɆ ɥɈɑɥɋɘɗɥ ɔɊɓɎɒ Ɏɍ ɖɆɗɕɖɔɗɘɖɆɓɋɓɓɡɛ 

ɒɋɘɔɊɔɈ ɚɎɍɎɝɋɗɐɔɏ ɓɆɉɖəɍɐɎ ɕɖɎ ɕɖɔɈɋɊɋɓɎɎ Ȫȷȸ.


