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Hypoxia Augments Oscillatory Blood Flow 
in Brachial Artery during Leg Cycling 
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  8  ;cm 1.6 ± 173.8ޔᱦ; り㐳 0.5 ± 21.3ޔ㧔ᐕ㦂ߚߒෳടߦᧄ⎇ⓥ߇ஜᐽᚑੱ↵ᕈߩੱ

㊀2.2 ± 70.7ޔ kg㧕ޔߕ߹ޕⵍ㛎⠪ߦᏱ㉄⚛ࠟࠬ㧔㉄⚛Ớᐲ 21㧑㧕ࠍๆߖߐ 5 ಽ

㑆ߩ㕒ߚߖࠄߣࠍ㧔Rest 1㧕ߩߘޕᓟޔ㕒⁁ᘒߩ߹߹ๆࠟࠬࠍᏱ㉄⚛ߪߊߒ߽ૐ

㉄⚛㧔㉄⚛Ớᐲ 12㧑㧕ߦಾࠅᦧߚ߃㧔10 ಽ㑆ޔRest 2㧕ޕ㕒ᓟޔᏱ㉄⚛ߪߊߒ߽ૐ

㉄⚛ࠟࠬࠍๆࠄ߇ߥߒᦨᄢㆇേࠍ࠻ࠬ࠹ታᣉޕߚߒㆇേ࠻ࡦࡌࡦࠞߪߦ࠻ࠬ࠹ᑼ

⩄⽶ೋᦼޔ↪ࠍ࠲ࡔࠧ࡞ォゞࠛ⥄ߩ 30㨃ࠅࠃ∋ഭ࿎ᘻ㧔Exhaustion㧕ࠆߚߦ߹

ߢ 2 ಽߦߣߏ 30㨃ߟߕჇടࠆߖߐㅪ⛯⊛ᄙᲑ㓏ẋჇ⽶⩄ᴺޕߚ↪ࠍㆇേ࠻ࠬ࠹ਛ

ࠫ࠹ฦࠬߡ↪ࠍ⟎㖸ᵄ⸻ᢿⵝޕߚߒ㍳⸤ࠍⴊޔᔃᜉᢙ㧔HR㧕ޔ㉄⚛៨ข㊂ߩ

ߩᦨᓟߩ 1 ಽ㑆ߩ⣨േ⣂ߩⴊᵹㅦᐲߣⴊ▤ᓘ᷹ࠍቯޔߒᓟඨ 30 ⑽㑆ߩᐔဋޔ㗅ⴕ

ᕈޔㅒᵹᕈߩⴊᵹ㊂ࠍ࠻ࠕࠚࠪ߮ࠃ߅એਅߩᑼࠅࠃ▚ߚߒ㨇ⴊᵹ㊂㧔ml·min-1㧕

= ⴊ▤ᢿ㕙Ⓧ㧔cm2㧕× ⴊᵹㅦᐲ㧔cm·s-1㧕× 60㨉ޔ㨇ࠪ࠻ࠕࠚ㧔s-1㧕=  4 × ⴊᵹ

ㅦᐲ㧔cm·s-1㧕/ⴊ▤ᓘ㧔cm㧕㨉ޕ 

  ฦᄌᢙߩ⚿ᨐޔߪᐔဋ୯ ± ᮡḰ⺋Ꮕޕߚߒ␜ߢㆇേࠆࠃߦᓇ㗀㧔⟲ౝⷐ࿃㧦ᒝᐲ㧕ޔ

Ᏹ㉄⚛߮ࠃ߅ૐ㉄⚛ࠆࠃߦᓇ㗀㧔⟲㑆ⷐ࿃㧦⹜ⴕ㧕ߩ↪ߩᬌቯੑޔߪߦర㈩⟎

ᓳ᷹ቯಽᢔಽᨆߩࠇߙࠇߘޕߚ↪ࠍ⹜ⴕߩ㕒ᤨ㧔Rest 1㧕ߦኻࠆߔฦᄌᢙߩᬌ
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ቯޔߪߦDunnett ޕߚ↪ࠍ࠻ࠬ࠹Ᏹ㉄⚛⹜ⴕߣૐ㉄⚛⹜ⴕߩᏅߩᬌቯ㧔⟲㑆ⷐ࿃㧦

⹜ⴕ㧕ޔߪߦBonferroni ࠍ࠻ࠬ࠹↪ޕߚߒෂ㒾₸ 5㧑ᧂḩࠍᗧ᳓Ḱޕߚߒߣ  
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㉄⹜ⴕ; 40.5 ± 1.5 ml·kg-1·min-1ޔૐ㉄⚛⹜ⴕ; 28.7 ± 1.2 ml·kg-1·min-1㧕ޕHR ❗߮ࠃ߅

ᦼⴊ㧔SBP㧕ޔߪㆇേࠅࠃߦਔ⹜ⴕߡ߅ߦᗧߦჇടޔ߇ߚߒᒛᦼⴊ㧔DBP㧕

ߩߢ⩄⽶ోߩㆇേޕߚߞ߆ߥࠇࠄ߇ᄌൻߪ HR ߮ࠃ߅ 150Wޔ120ޔ90 ࠆߌ߅ߦ SBP
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ߪߢᏱ㉄⚛⹜ⴕޔᓟߩߘޕߚߞ߆ߥࠍᏅߥᗧߦ⹜ⴕ㑆ߪߦૐਅߩߘ 150W એ㒠

ޕߚߒ␜ࠍૐ୯ߡߒᲧセߣ㕒୯ߢ߹ഭ࿎ᘻ∈ߪߢૐ㉄⚛⹜ⴕޔ߇ߚߞᚯߦ㕒୯ߢ

㗅ⴕᕈ߮ࠃ߅ㅒᵹᕈߩⴊᵹ㊂ޔߪ࠻ࠕࠚࠪ߮ࠃ߅ਔⅣႺߦ߽ߣㆇേᒝᐲߩჇടߦ

Ⴧടߚߒ␜ࠍ㧔࿑ ࠆߌ߅ߦૐ㉄⚛⹜ⴕޕ2㧕ޔ1 120Wޔ60ޔ30 㗅ⴕᕈⴊᵹ㊂ߩߢ

㧔࿑ߚࠇࠄ߇㜞୯ߥᗧࠅࠃᏱ㉄⚛⹜ⴕޔߪㅒᵹᕈⴊᵹ㊂ߩ⩄⽶ో߮ࠃ߅ 1㧕ޕ 

ޤ⠨ኤޣ

� ૐ㉄⚛ⅣႺޔߪẋჇ⽶⩄ㆇേਛߩ㕖ㆇേ⢇ࠆߌ߅ߦ㗅ⴕᕈ߮ࠃ߅ㅒᵹᕈߩⴊᵹ㊂ࠍ

Ⴧടޕߚߖߐⴊᵹ߇ࡦ࠲ࡄᏱ㉄⚛⹜ⴕߣૐ㉄⚛⹜ⴕߚߞߥ⇣ߡ߅ߦේ࿃ޔߡߒߣ

ోりߩἠᵹ㧔upstream pressure㧕ߣᧃ᪳ߩ⥃⇇㐽㎮㧔downstream pressure㧕ߩ൨

㈩ߩ㆑߇⠨ޕࠆࠇࠄ߃ૐ㉄⚛ⅣႺࠆߌ߅ߦㆇേᤨޔߪߦHR ߮ࠃ߅ SBP ࠃߦჇടߩ

ࠇߎޔࠇߐផ᷹ߣߚߡߒჇട߽ࠅࠃᏱ㉄⚛ⅣႺ߇ἠᵹࠆߌ߅ߦ❗ᦼߩ⤳ᔃޔࠅ

DBPޔߡߒኻߦࠇߎޕࠆࠇࠄ߃⠨ߣߚߒჇട߇㗅ⴕᕈⴊᵹ㊂ࠅࠃߦ ᗧߢ⹜ⴕ㑆ߪ

ផߣߚߞ߆ߥ߇ᗧᏅߢ⹜ⴕ㑆ޔߪߩਛᨔࠆߌ߅ߦᒛᦼߩ⤳ᔃޔߕࠍᏅߥ

ߒᲧセߣᏱ㉄⚛ⅣႺࠍ࡞ࡌᗵ⚻ᵴേ╭ޔߪㆇേࠆߌ߅ߦૐ㉄⚛ⅣႺޕࠆࠇߐ᷹

ᧃߩ㕖ㆇേ⢇ޔߪߩ࡞ࡌᗵ⚻ᵴേ╭ޕࠆߡࠇߐႎ๔߇ߣߎࠆߖߐߡ
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� ㆇേࠆࠃߦࠣࡦ࠾࠻ⴊ▤ߩᨵエᕈ߮ࠃ߅ᯏ⢻ߩะޔߪߦⴊᵹߩࡦ࠲ࡄᄌൻ

ޔߪⴊᵹ㊂Ⴧടߩਔ⠪ߩㅒᵹᕈߣ㗅ⴕᕈޔߚ߹ޕࠆߡࠇߐផ᷹߇ߣߎࠆߡߒ㑐ଥ߇

ว⸘ࠍ࠻ࠕࠚࠪߩჇടޔߖߐ㕖ㆇേ⢇ߩⴊ▤ᯏ⢻ࠅࠃࠍᡷༀࠆߖߐน⢻ᕈࠆ߇

ࠇߐኤⷰߡߦૐ㉄⚛ⅣႺߩᧄ⎇ⓥޔߣࠆߔ⠨ᘦࠍవⴕ⎇ⓥߩࠄࠇߎޕࠆ߽ႎ๔ߩߣ

น⢻ࠆߢലߦⴊ▤ᯏ⢻ᡷༀߩ㕖ㆇേ⢇ޔߪⴊᵹ㊂Ⴧടߩㅒᵹᕈ߮ࠃ߅㗅ⴕᕈޔߚ

ᕈ߇␜ໂߩߎޕࠆࠇߐὐࠍޔߪߦߚࠆߔߦ߆ࠄૐ㉄⚛ⅣႺਅߩߢᕆᕈߩㆇേ࠻߿

 ޕࠆߢᔅⷐ߇ⓥ⎇ࠆߥࠄߐޔߤߥ⸛ᬌߩⴊ▤ᯏ⢻ߩ㕖ㆇേ⢇ࠆߌ߅ߦ೨ᓟࠣࡦ࠾
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