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⌐│ ₁⌂ ⅜№╢⅜⁸∕─ ≢ ≤ ─ ⁸╕√ ⅜

╛ ⌐ ⅎ╢ ⌐≈™≡│ ⌐│ ═╠╣≡™⌂™⁹ ≢│

≤ ─ ╩ ⇔⁸ ⅜ ה ⌐ ⅎ╢

╩ ═√⁹ ⸗♦ꜟ≢│ ─ ⅜ ╘╠╣√⁹ ─ ≢│⁸

─ ⅜ ─ ⅜ ⅛∫√⁹ ⸗♦ꜟ≢│⁸

⅜ ─ ╩ ⇔⁸ ╩ ↕∑√⁹↓╣╠─↓≤

⅛╠ ≤ ⌐ ⅜№╡⁸ ⌐╟╢ ─

─ ─ ⅜ ↕╣√⁹ 
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⁸™╦╝╢ ⁸ │⁸ ⁸ⱱꜟ⸗fi ⁸ ⁸ ⁸

⁸ ⁸ ⌂≥ ₁⌂ ≢ ∂╢⁹⇔⅛⇔⁸ ⅜ ╩ ⅝

↓∆⅛≥℮⅛│№╕╡ ═╠╣≡™⌂™⁹╕√⁸ │ ─ ≢№╡⁸∕╣⌐

╟╡ ⁸ ⅜ ⅝ ↓↕╣╢⅜⁸↓─℮∟ ⅜ ─ ╛ ⌐

╓∆ ╙⁸╛│╡ ⌐ ═╠╣≡™⌂™⁹ 

⌂™ ─ ≈⌐⁸ ⌐⅔↑╢ ≤ ה ⌐ ╦╢

⅜№╢⁹ ≢│⁸ ≤ ═≡ ─ ⅜ ─

╟╡ ⌐ ⅛∫√≤⇔⁸↓╣⌐ ∆╢ ≤⇔≡⁸ ╛ │

╛ ⌂≥─ ⅛╠─ ⅝⌂ ⌐╟╡ ⌂ ⅜ ↕╣≡

™╢ ≢⁸ ╛ │ ⅝⌂ ⅜⌂ↄ⁸ ⅜ ⌂

⌐⌂∫≡™╢↓≤⅜№→╠╣╢≤⇔≡™╢ 1 ⁹⇔⅛⇔⁸↓╣╠─ │ ─

╛ ⌐ ⇔≡ ⌂ ⅛╠│ ═╠╣≡™⌂™⁹ ╛ ─

╩ ℮ ≢⁸ ╙╟ↄ ™╠╣╢ │ C57BL/6JJcl ⱴ►☻≢№╡⁸

≤ ─ ╛∕╣⌐ ℮ ⌂≥⅜ ⌐ ═╠╣≡™╢ 2 ⁹

ⅎ┌⁸ ⌐№╢ 6 ─ⱴ►☻ ⌐ ∆═⅝ ╩ ⇔≡⁸

∕╣╠⅜ ╩ ∆╢⅛≥℮⅛ 3 ⁸╕√⁸ ⌐№╢ 7 ⱴ►☻╩

⌐ ↕∑℮╢ ⁸◦◓♫ꜟ⁸ ⌂≥╩ ∆╢↓≤≢⁸ ╩ ∆ ─
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⌂≥⌐ ↕╣≡⅝√ 4 ⁹↓─╟℮⌂ ╩ ℮↓≤≢⁸╟╡ ⌂

≤ ╛ ─ ╩ ≢⅝╢⁹ 

 ⅜ ╩ ⅝ ↓⇔℮╢≤∆╣┌⁸∕─ ⌐╟╡ ≤ ⇔√

ה ⅜ ≤⌂╡℮╢⁹ ─ ─ ≈│⁸ ≢№╢⁹ ⅎ

┌Ⱶⱡ◐◦☺ꜟ│ ≤⇔≡ FDA ⌐ ↕╣√ ─ ≢№╡⁸Ⱶⱡ◐◦

☺ꜟ⌐╟╡ ─ ⅜ ⁸ ─ ⁸DPC ╛

⌐╟╢ ─ ⌂≥⅜№╢≤™╦╣≡™╢⁹∕─ │⁸Ⱶⱡ

◐◦☺ꜟ⌐╟╢ ≤ ─ ⌐№╢◌ꜞ►ⱶ♅ꜗⱠꜟ─ SU

꜠☿ⱪ♃כ⌐ ⇔√ ⁸▪♦ⱡ◦fi ╩ ∆╢ⱷ◌♬☼ⱶ⌂≥─ ⌂

≢№╢≤™╦╣≡™╢ 5 ⁹↓─ ─ ≤⇔≡⁸ ⁸™╦╝

╢ ⌐╟╢╙─≤⇔≡│⁸ ⁸PRP (Plate let  rich plasma ) 6 ⁸

⁸ ⌂≥╛⁸ⱪ꜡☻♃◓ꜝfi☺fi ⁸ ⁸

╛⁸ ≢│Ⱳ♠ꜞ♯☻ ⌐╟╢ 7 ─ ╖⌂≥╙ ↕╣≡™╢⁹

⇔⅛⇔⁸™∏╣╙ ─ ≢№╡ ─ ≢№╢⁹ ─ │⁸ ⌐

≤ ≢№╡⁸↓─℮∟ ₁│ ⌐ ⌐ ⇔√⁹ ⅜ ╛

⌐ ⅎ╢ ╩ ⌐ ⇔√ │⁸ ⇔℮╢ ≢│ ≢№╢⁹

─ ⌐≈™≡│⁸ ⌐ ⇔≡ ↄ─ ⅜№╢⅜ 8-10 ⁸ ⌂

⅜ ≢№╡⁸ ⌂≥⌐╟╢ ⅜ ≤⌂╢⁹ ₁│
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≢│⌂ↄ⁸ Normobaric hyperoxygenation: NBO ─

⌐≈™≡ ═√⁹NBO ⅜ꜝ♇♩─ ─ ⌐ ⅎ╢ ╩ ↕╣≡⅔╡⁸

NBO ⌐╟╡ ה ─ ⅜ ⇔⁸ ⅜ ∆╢ ה ╙

20%O2╟╡ 60%O2⁸60%O2╟╡ 100%O2─ ≢ ⅜ ∆╢⁹⇔⅛⇔⁸

100%O2 ≢│ ⌐╟╢ ⌐╟╡ ⇔√ꜝ♇♩⅜ ∆╢√╘⁸ ─

⅛╠ 60 O2╩ NBO ≤⇔≡⁸∕─ ╩ ⇔√⁹ 

 ≢│╕∏⁸ ⅜ ≤ ⅜№╢⅛≥℮⅛╩ ⌐≡

╩ ∆╢↓≤≢ ╩ ™⁸ ≤ ה ⅜ ∆╢⅛≥℮⅛╩

⇔√⁹╕√⁸NBO 60%O2 ⅜ ה ⌐ ⅎ╢ ╩ ⌐ ⇔√⁹ 
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ⱴ►☻─ ⸗♦ꜟ 

│ ─ ─ -P10-055 ─╙≤⌐ ∫

√⁹9 C57BL/6JJclⱴ►☻ Ὑ ╩♁ⱶⱡⱭfi♅ꜟ⌐╟╢ ⁸

╩ ⱪכ♥ Veet, Reckitt Benckiser, Berkshire, United Kingdom≢ ⇔√⁹

™≢ ⅜ 1.5cm × 1.5cm─ ╩ ⇔√⁹ ─ ╩

∆╢√╘⌐⁸ ╩ ╟╡ ≢ ⇔⁸ ┼─ ╩

─ ⅛╠─╖≤⇔≡ ╩ ⇔√ 1 ⁹ ╩◖fi♩꜡כꜟ

≤⇔√⁹ ╩ ⌐ ⇔ ╩ ∫√⁹2 ⌐ ─ ╩

⌐╟╡ ⇔≡ ─ ↕╩ ⇔⁸ ─ ╩ ∫√⁹╕√⁸◘

fiⱪꜟ ≤│ ⌐⁸ ─ ─ ╩ ═╢√╘⌐⁸

ⱪ꜡כⱩ 200µm ╩ ⌐ ⌐ ⇔⁸ כ♃♬⸗ Eiko 

Kagaku, Tokyo, Japan⌐≡ ╩ ∫√⁹ ⌐╟╢ ⌐╟∫≡

⅜ ⇔⌂™╟℮⌐ ─ ≢ ⇔√⁹ 
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1.ⱴ►☻ ⸗♦ꜟ 

[ A]  ─ ⁹9 C57BL/6JJclⱴ►☻ Ὑ ─ ╩ ⱪכ♥

⌐≡ ⇔√ ⁸1.5cm × 1.5cm─ ╩ ⇔√⁹ ─ ╩ ⇔,

─ ╩ ⇔√⁹Ỏ │ ╩ ∆⁹ [ B] ─◦▼

ⱴ⁹כ ─ ⅛╠ ⅜ ∆╢↓≤⌐╟╡⁸ ⅜ ⇔⁸ ─

╩ ⇔√⁹× │ ╩⁸ќ│ ─ ╩ ∆⁹ 

 

ⱴ►☻ ♩ⱥה  

6 C57BL/6JJclⱴ►☻ Ὑ ╩ ⌐≡ ↕∑⁸ ╟╡ ה ה

ה ╩ ⌐⇔≡ ⇔√⁹ ™≢ ⌐ ⌐ ⇔≡™╢
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─╖╩ ⇔ 11 ⁸ ─ ╩ ╡ ™√⁹ ╩ ╗ⱥ♩ │

ⱨ▼▬☻ꜞⱨ♩ ≢ ∆╢╙─╩ ⇔√⁹∕─ ⁸ ⌐

⅔↑╢ ─ ⁸ ╩ √ ╩ ™≡⁸ ⌐ ⅛╠─▬fiⱨ◊כ

ⱶ♪◖fi☿fi♩╩ √⁹ ⇔√ ╩ ╗ ה ╟╡⁸ ⌐⇔≡

⌐ ⇔≡™╢ ╩ ≢ ⇔⁸ ─ ╩ ╡ ™√⁹

⇔√ⱴ►☻ ( n=1)הⱥ♩ n=5 │⁸24well ⱪ꜠כ♩⌐ 1ml ∏≈ ∫√

Williamsô medium E ( Gibco  Life Technologies, Hamburg, Germany) ⌐⁸∕╣∙╣

⌐ ⇔√⁹Williams ô medium E⌐│⁸10µg/ml ▬fi☻ꜞfi⁸0.4ng/ml ⱥ꜡

♪꜡◖ꜟ♅♂fi⁸2.0mM L-◓ꜟ♃Ⱶfi⁸100 U/mlⱭ♬◦ꜞfi⁸100µg/ml─☻♩꜠ⱪ

♩ⱴ▬◦fi╩ ⇔√ 12-19 ⁹ │ ⌐ 1%⁸6%⁸20%

─ 3 ⌐ ↑⁸ ⌐ ─ ┘─ ↕╩ ⇔√⁹ 

 

Whole mount  

⇔√ ╩ PBS≢ 5 ⇔√ ⁸Hoechst33342 5µg/ml, Dojindo,  

Kumamoto, Japan≢ ⁸30 ▬fi◐ꜙⱬ⁹√⇔♩כ 

 

 

╩ OCT compound (Sakura Finetek, Tokyo, Japan) ⌐ ╣≡ ≢ ⇔⁸
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╕≢│ 80ϴ≢ ⇔√⁹ ⌂ ≢ 10µm─ ╩ ⇔ 20 ⁸

☻ꜝ▬♪◓ꜝ☻⌐─∑√⁹ │⁸╕∏ ≢ 1 ⇔√ ⁸4%Ɽꜝⱨ◊ꜟ

ⱶ▪ꜟ♦ⱥ♪≢ ⇔√⁹ ™≢ PBS≢ 5 ⇔√⁹ ≡─ ≢Ⱬⱴ♩◐◦

ꜞfiה◄○☺fi ╩ ⌂ ≢ ∫√⁹∕─ ─ ≢ ╩ ∫

√⁹╕∏ 5%FBS≢ ⁸30 ▬fi◐ꜙⱬכ♩⇔≡Ⱪ꜡♇◐fi◓╩ ∫√⁹ ™

≡ 1 │ rabbit anti-human Ki67 (clone SP6, dilution 1:200; Thermo Fisher Scientiýc, 

Fremont, CA)⁸╩ ⇔⁸▪▬♁♃▬ⱪ ╩ negative control≤⇔≡ ⇔√⁹2

│ Alexa Fluor 594-conjugated donkey anti-rabbit IgG (dilution 1:200; Invitrogen)╩

⇔⁸ ⇔√⁹╕√⁸▪ⱳ♩כ◦☻ ╩ ∆╢√╘⌐⁸ terminal 

deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL)╩ In-Situ Cell Death 

Detec- 

tion Kit (Roche Diagnostics, Mannheim, Germany)╩ ⇔√⁹ ⌐│ Hoechst33342

╩ ⇔√⁹ 

 

NBO─ ⌐ ∆╢ ─  

7 C57BL/6JJclⱴ►☻ Ὑ ╩ ⌐≡ ╩⅛↑⁸ ╩ 2cm×2cm

⇔√⁹7 C57BL/6JJclⱴ►☻─ │ ⌐№╡⁸ ╩

∆╢≤ ⅜ ⌐ ⌐ ↕╣╢↓≤⅜╦⅛∫≡™╢⁹↓─ ╩ ⇔
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≡⁸╕∏ ┼─ NBO─ ╩ ∆╢√╘⌐⁸ ⌐№√╢

╟╡ 7 ⁸ⱴ►☻╩ 20%O2 20%O2 ≤ 60%O2 60%O2 ≢

⇔⁸7 ⌐ ─ ┘╩ ⇔ ⇔√ 2A ⁹2≈ ⌐⁸ ─ ─

⌐ ╩ ⅎ╢⅛≥℮⅛╩ ∆╢√╘⌐⁸ ⌐№√╢

╟╡⁸7 ⱴ►☻╩ 20%O2 20%O2 ≤ 60%O2 60%O2 ≢ ⇔⁸

─ ┘╩ ⇔√ 2B ⁹ⱴ►☻─ ⌐│⁸Guard⁸Awl⁸Auchen⁸Zigzag─

⅜ ∆╢↓≤⅜ ╠╣≡⅔╡ 21,22 ⁸↓─℮∟ ╙ ↄ ™ ⅜ Guard

≢№╢⁹ ─ ↕╩ ∆╢⌐№√╡⁸ ⌐ ⅝ ™√ ─℮∟⁸Guard

─╖╩ ⇔⁸ ⌐ ↕╩ ⇔√⁹3 ≈ ⌐⁸60 O2 ⅜ ╩

↕∑⁸ ⌐ ╩ ↕∑╢⅛≥℮⅛╩ ⇔√⁹ 2 ⇔

√ ⁸ ∟ ⅛╠ ⁸ ⌐⅛↑≡─ 7 60% O2╩ ⇔≡ 20%O2

20%O2 ≤ 60%O2 60%O2 ≢ ⇔⁸ ─ ┘╩ ⇔√

3C ⁹ ⅛╠ ⌐ ∆╢ ⁸ ⌐│▪ⱳ♩כ◦☻╩ ∆ TUNEL

⅜ ↕╣╢╟℮⌐⌂╢⁹60%O2 ⅜↓╣╠⌐ ╩ ⅎ╢⅛╩ ⌐

ⱪ⌐≈™≡╙⁸כꜟ◓─╣∏™⁹√⇔ │ ⌐≡ ↕∑⁸

ה ╩ ⌐⇔≡ ⇔√⁹ 
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2.  ─ ─  

[ A] ╟╡ 7 60%O2 ≢ ⇔⁸∕─ 20%O2 ≢ ⇔√⁹

≤∕─ ─ ─ ┼─ ╩ ⇔√⁹[ B] 20%O2 ≢ ⇔⁸1

╟╡ 7 60%O2 ≢ ⇔⁸∕─ ┘ 20%O2 ≢ ⇔√⁹

⌐⅔↑╢ ─ ┼─ ╩ ⇔√⁹[ C]  20%O2 ≢ ⇔⁸2

╟╡ 7 60%O2 ≢ ⇔⁸∕─ ┘ 20%O2 ≢ ⇔√⁹ ┼

─ ╩ ⇔√⁹ 
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NBO─ ─ ─  

7 C57BL/6JJclⱴ►☻─○☻╩ ⌐≡ ╩⅛↑⁸ ╩ 2.5cm×4.5cm

─ ≢ ╩ ∫√⁹ ⌐⅔↑╢ │ ╩ ⅝ ↓∆⅜⁸ │

⌐⅔™≡╙ ╩ ⅝ ↓↕⌂™⁹ ⁸ ⌐ⱴ►☻╩ 60%O2

≤ 20%O2 ⌐╦↑≡ 8 ⇔⁸7 ⌐ ─ ╩ ⌐ ⇔√⁹

│⁸20%O2 │ ≢ ⇔√⁹60%O2 │ ☺כ◕ ≢ ⇔

√⁹60%O2 ╡╟⌐Ⱪכꜙ♅╩☻● ☺כ◕ ⌐ ⇔√⁹ │ ≤⇔

☺כ◕⁹√ ╩⸗♬♃ꜞfi◓∆╢√╘⁸ ╩כ♃♬⸗ ⇔⁸ ☺כ◕

⅜ 60%≢№╢↓≤╩ ⇔√⁹ 

 

 

│♃כ♦ ± ≢ ⇔√⁹ ⸗♦ꜟ≢│ paired t ╩ ™√⁹

NBO ⌐╟╢ ה ⁸ ≢│ⱴfiⱱ▬♇♩♬

Uכ ╩ ™√⁹ ≢│ Tukey-Kramer ╩ ™√⁹P<0.05

╩╙∫≡ №╡≤⇔√⁹ 
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⅜ⱴ►☻ ⌐ ⅎ╢  

╩ ⇔⁸ ─ ≤◖fi♩꜡כꜟ ─ ─

╩ ⌐ ⇔√≤↓╤⁸◖fi♩꜡כꜟ │ 60mmHg≢ ∆╢─⌐ ⇔⁸

│ ה 2 ╕≢│ 30mmHg ≢ ⇔⁸3 ≢

⅜ ⌐ ⇔⁸5 ≢╒╓ ≤⌂∫√ 3A ⁹ ה ╩ ™

3B ⁸∕─ 2 ⁸◘fiⱪꜟ╩ ⇔√ 3B ⁹C57BL/6JJclⱴ►☻─

⌐│⁸Guard⁸Awl⁸Auchen⁸Zigzag─ 4♃▬ⱪ№╢ 3C ⁹Guard│ ╙ ↄ

⁸Awl♩כ꜠♩☻ │ │⁸Auchen♩כ꜠♩☻™ 1⅛ ╣≡⅔╡⁸Zigzag│ 2⅛

╣≡™╢⁹ ⇔√ ╩ ∆╢≤⁸ ≢╙ ─ ⅜◖fi♩

ꜟכ꜡ ─ ⌐ ═ ⅛∫√ 3D ⁹ ─♃▬ⱪ ⌐ ↕╩ ⇔√≤↓╤⁸

Guard hair│◖fi♩꜡כꜟ ≢ 4095.9 ± 127.9 µm n=7 ⁸ ≢ 3503.6 ± 420.8 µm

n=10 ⁸Awl  hair│◖fi♩꜡כꜟ ≢ 3156.5 ± 261.0 µm n=21 ⁸ ≢ 2642.6 ± 

249.9 µm n=21 ⁸Auchen hair│ ◖fi♩꜡כꜟ ≢ 2683.5 ± 118.9 µm n=15 ⁸

≢ 2267.0 ± 130.1 µm n=20 ⁸Zigzag hair│◖fi♩꜡כꜟ ≢ 2574.6 ± 249.4 µm n=7

≢ 1812.7 ± 512.2 µm n=7 ⁸≤⌂╡⁸ ≡─♃▬ⱪ≢◖fi♩꜡כꜟ ⅜

╟╡ ⌐ ⅛∫√ 3E ⁹ ╩ ⇔ ─ HE ╩ ⇔√≤↓╤⁸

≢ ─ ┘⅜ ⅛∫√ 3F ⁹ №√╡─ ─ ╩◌►fi♩⇔√≤↓
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╤⁸◖fi♩꜡כꜟ ≢│ 41.8 ± 7.0 n=8 ⁸ ≢│ 27.7± 6.2 n=8 ≢⁸◖

fi♩꜡כꜟ ⅜ ⌐ ⇔≡ ⌐ ─ ⅜ ⅛∫√⁹↓╣╠─

⅛╠ⱴ►☻≢╙ ⌐⁸ ⌐╟╡ ─ ┘⅜ ⇔⁸ ⅜ ⌐ ╩ ⅎ

╢↓≤⅜ ↕╣√⁹ 
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17 

 

3.ⱴ►☻ ─ ─ ┘ ⅜ⱴ►☻ ┼ ╓∆

 

[ A]ⱴ►☻ ─ ⁹2 ╕≢│◖fi♩꜡כꜟ ⅜ 60mmHg⁸

⅜ 30mmHg≤⌂∫≡™╢⁹[ B]  ⸗♦ꜟ⁹ ⇔ ╩ ℮

≤ ⌐ ╩ ⇔⁸ ╩ ⁸ ╩◖fi♩꜡כꜟ ≤⇔√ ⁹14

⁸ ⌐ ⅜ ↄ⌂∫√ ⁹[ C]  4♃▬ⱪ─ ⁹Guard⁸Awl⁸Auchen⁸

Zigzag hair⁹Black bars = 300µm [ D] 14 ⌐ ⇔√ ( Awl hair)⁹Black bars 

= 300µm [ E]  ≤◖fi♩꜡כꜟ ≢ ⇔√ ─ ↕╩ ⇔√⁹ ≡─♃

▬ⱪ≢◖fi♩꜡כꜟ ⅜ ╟╡ ⌐ ⅛∫√⁹[ F] ה  2

─ HE ⁹[ G] №√╡─ ─ ╩ ⇔√⁹ 
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ⱴ►☻ ─  

1%O2⁸6%O2⁸20%O2% ≢ⱴ►☻ ╩ ⇔√≤↓╤⁸

─ │ 20%≢ ╙ ⅛∫√ 4A ⁹ ⌐ ─ ┘╩ ⇔√≤

↓╤⁸7 ≢ ┘√ ↕⅜ 1% O2≢ 0mm⁸6% O2≢ 0.8mm⁸20% O2≢ 1.8mm≢№

∫√⁹╕√⁸ ⌐ ⅜ ┘√ 4B ⁹ 
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4.  ─ⱴ►☻ ─  

1%O2⁸6%O2⁸20%O2─ 3 ≢ⱴ►☻ ╩ ⇔√⁹[ A]  

1%O2 ⁸6%O2 ⁸20%O2 ≢─ ⌐╟╡⁸ ┘

√ⱴ►☻ ─ ⁹Black bars = 300µm [ B]ⱴ►☻ ─ ┘╩ ⇔√⁹ 
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─ⱥ♩ ─  

1%O2⁸6%O2⁸20%O2 ≢ⱥ♩ ╩ ⇔√≤↓╤⁸™

∏╣╙ │ 7 ╩ ⇔√ 5A ⁹ ⌐ ─ ┘╩ ⇔√

≤↓╤⁸7 ≢ ┘√ ↕⅜1%O2≢0.7 ± 0.6 mm n=4 ⁸6%O2≢1.0 ± 0.5 mm n=4 ⁸

20%O2≢ 2.1 ± 0.8 mm n=4 ≢№╡⁸ ⌐ ⅜ ↄ ┘√ 5B ⁹ⱥ♩

─ ─ │ 6% ≤ ╦╣≡⅔╡⁸ ≢№╢⁹

∆═⅝↓≤⌐ ≢№╢ 6%O2╟╡ ≢№╢ 20% O2─ ⅜⁸

⅜ ┘√⁹20%O2≢ ⇔√ⱥ♩ ─ ≢│⁸ ⅛╠

⌐ ∆╢≤⁸ │ ⅛╠ ╣ ↑≡⇔╕℮⅜⁸ 7 ≢╙

⅜ ↑╢↓≤⌂ↄ ╩ ⇔≡⅔╡ 6A ⁸ ╙ ╩

⇔≡ ⇔≡™√ 6A ⅛╠ 2 ⁹HE ≢╙⁸ │ ┘╢↓

≤⌂ↄ⁸ ╩ ⇔≡ ⅜ ┘√↓≤╩ ≢⅝√ 6A ⅛╠ 2 ⁸

⁹ ≢│ ⌐ ⌐⅔™≡⁸ ╩ ∆ Ki67 ≤⌂╢ ⅜

↕╣√ 6B ⁹ 
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5.ⱥ♩ ─  

1%O2⁸6%O2⁸20%O2─ 3 ≢ⱥ♩ ╩ ⇔√⁹[ A]  

1%O2 ⁸6%O2 ⁸20%O2 ≢─ ⌐╟╡⁸ ┘

√ⱥ♩ ─ ⁹Black bars = 300µm [ B]ⱥ♩ ─ ┘╩ ⇔√⁹n=4⁹

⌐⅔↑╢ ─ ┘─ ↕─ ™─ ╩ *P<0.05≤ ⁹  
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6.  20%O2 ≢─ⱥ♩ ─  

[ A] 7 ─ⱥ♩ ⁹Whole mount ⅛╠ 2 ⁹

≢─ HE ⁹ │ ┘╢↓≤⌂ↄ⁸ ╩ ╘√ ─ ⅜

╘╠╣√⁹Yellow bars = 50µm⁸Black bars = 300µm⁸White bars = 100µm [ B]

─ ⁹ ⌐⅔™≡ ─ ⅜ ↕╣√⁹White bars = 100µm 
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NBO⅜ ⌐ ⅎ╢  

 

C57BL/6JJcl 7 ⱴ►☻─ │ ⌐№╡⁸ ╩ ℮↓≤≢ ⌐ ↕

╣╢⁹ ⅛╠ ⅜ ┘≡ↄ╢≤⁸ ─ ⌐╟╡ ─ ⅜Ⱨfi◒ ⅛╠

⌐ ∆╢⁹NBO⅜ ⌐ ╩ ⅎ╢⅛≥℮⅛╩ ∆╢√╘⌐⁸

╟╡ 7 60%O2 ≢ⱴ►☻╩ ⇔⁸20%O2 20%O2 ≢

ⱴ►☻≤∕─ ─ ╩ ⇔√⁹ 6 ╟╡ 20%O2 ⁸60% O2

≤╙⌐ ⅜ ⌐ ⇔≡™╢↓≤⅜ ↕╣√ 7A ⁹ ╩ ⇔√ ⁸

╩ ⌐ ≡╙ ⌐ ┼╩ ≢⅝√⁹20%O2 ≤ 60%O2 ⌐

⌂ │ ╘╠╣⌂⅛∫√⁹ ≢│ Ki67 ≤⌂╢ ⅜ ≢

≢⅝╢⁹ 3 4 ≢│⁸20%O2 ≤ 60%O2 ⌐ Ki67 ≢№╢

⅜ ↕╣√ 7B ⁹1 ─ ─ ⌐ ∆╢ Ki67

─ ╩ ⇔√≤↓╤⁸ 3 │⁸60%O2 49.0 ± 9 % (n=5 ⁸

20%O2  33.9 ± 7 % (n=5 ⁸4 │ 60%O2 │ 58.3 ± 8 % (n=5 ⁸20%O2 │ 43.6 ± 

10% (n=5 ≢™∏╣╙ 60%O2 ─ ⅜ 20%O2 ╟╡╙ Ki67 ⅜

╩╙∫≡ ⅛∫√ 7C ⁹↓╣╠─↓≤│ ⅜ ─

─ ┘╩ ∆╢ ⅜№╢↓≤╩ ⇔≡™╢⁹ 
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7.  7 60%O2≤ 20%O2 ─  

1 60%O2 ≤ 20% O2 ≢ ⇔√ⱴ►☻ ─ ⁹ 

[ A] ─ⱴ►☻ ⁹ ╩ ∆Ⱨfi◒ ─ ⅜⁸ ⌐ ∆╢⌐ ™

⌐ ∆╢⁹ 6 ≢ 20%O2 ≤ 60%O2 ⌐ ─ ⅜ ╘╠╣√⁹ 

[ B] ─ ⁹20%O2 ≤60%O2 ⌐ ⇔≡™╢ ⅜ ↕╣√⁹

Yellow bars = 50µm. [ C] Ki67 ─ ⌐ ∆╢ ⁹ 3

4ה ─™∏╣╙ ╩╙∫≡ 60%O2 ≢ ⅛∫√⁹ 
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NBO⅜ ≢─ ─ ⌐ ⅎ╢  

C57BL/6JJcl 7 ⱴ►☻⌐⅔↑╢⁸ 7 ⅛╠ 14 │

⌐ ⇔⁸ │ ⇔≡™╢ ⌐№╢⁹60% ⅜ ─ ╩ ∆⅛≥

℮⅛╩ ∆╢√╘⌐⁸ 7 ⅛╠ 7 60% ╩ ™⁸∕─ ╩

20% ≢ ⇔√ 20%O2 ⱴ►☻≤ ⇔√⁹ 7 ≢│ 60%O2

≢╟╡ ⅜ ┘≡™√ 8A ⁹ ─ ↕╩ ⇔√≤↓╤⁸60%O2 │ 7.7 

± 0.50 mm n=4⁸ n=4 ⁸20%O2 │ 6.9 ± 0.42mm n=4⁸

n=4 ≢⁸60%O2 ≢ ⌐ ⅜ ┘≡™√ 8B ⁹↓╣│ 60%O2⌐╟╡⁸

─ ⅜ ↕╣√↓≤╩ ⇔≡™╢⁹    
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8.  1 ⅛╠ 7 60%O2╩ ⇔√ ≤ 20%O2 ─  

⇔≡⅛╠ 1 ⇔√ ⌐⁸60%O2╩ 7 ⇔⁸∕─

─ ┘╩ ⇔√⁹[ A] ⇔√ Guard hair ⁹60%O2╩ ─ ⅜ ⌐

╙ ™⁹Yellow bars = 1mm [ B] ⇔√ ─ ↕╩ ⇔ ⇔√⁹ 
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NBO⅜ ⌐ ⅎ╢  

C57BL/6JJcl ⱴ►☻─ │ ⌐╟╡ ↕╣√ ⁸ 17 19

≢ ⅛╠ ⌐ ∆╢⁹ ─ │⁸ ⌐ ⇔≡™√ ⅜

┘ ⌐ ╢─≢ ⅛╠Ⱨfi◒ ⌐ ∆╢⁹60%O2 ⅜ ╩ ∆╢⅛

≥℮⅛╩ ∆╢√╘⌐⁸ 2 ╟╡ 7 60% ≢ⱴ►☻╩

⇔⁸20% ≢ ⱴ►☻≤∕─ ─ ╩ ⇔√⁹20%O2

≤ 60%O2 ⌐⅔™≡⁸ ⅛╠≤ ⅛╠─ ⌂ │ ╘╠╣⌂

⅛∫√ 9A ⁹ ≢│ TUNEL ≤⌂╢▪ⱳ♩כ◦☻ ⅜ ≢

≢⅝╢⁹ 19 ≢│⁸20%O2 ≤ 60%O2 ⌐ TUNEL ≢№╢

⅜ ↕╣√ 9B ⁹1 ─ ─ ⌐ ∆╢ TUNEL

─ ╩ ⇔√≤↓╤⁸ 19 │⁸60%O2 2.8 ± 1.0 ⁸20%O2

 9.2 ± 3.1 ⁸≢ 60%O2 ─ ⅜ 20%O2 ╟╡╙ TUNEL ⅜ ╩

╙∫≡ ⌂⅛∫√ 9C ⁹↓╣╠─↓≤│ ⅜ ╩

⇔⁸ ≤⇔≡ ╩ ∆╢ ⅜№╢↓≤╩ ⇔≡™╢⁹  
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9. 2 ⅛╠ 7 ╩ ⇔√ 60%O2 ≤ 20%O2

─  

2 ⁸7 60%O2 ≤ 20%O2 ≢ ⇔√ⱴ►☻ ─

⁹ 

[ A] ─ⱴ►☻ ⁹ ╩ ∆Ⱨfi◒ ─ ⅜⁸ ⌐ ∆╢⌐ ™

⌐ ∆╢⁹ 6 ≢ 20%O2 ≤ 60%O2 ⌐ ─ ⅜ ╘╠╣√⁹ 

[ B] ─ ⁹20%O2 ≤60%O2 ⌐ ⇔≡™╢ ⅜ ↕╣√⁹

Yellow bars = 50µm. [ C] ⌐⅔↑╢ TUNEL ─ ⁹ 19 ⁸

╩╙∫≡ 60%O2 ≢ ⅛∫√⁹ 
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NBO⌐╟╢ ─  

C57BL/6JJcl 7 ⱴ►☻─ │ ⌐№╡⁸ ╩ ℮↓≤≢ ⌐ ↕

╣√⁹ ≢│ │ ↓╠∏ ⅜ ↕╣╢⁹60%O2 ⅜ ╩

⅝ ↓∆⅛≥℮⅛╩ ∆╢√╘⌐⁸ ╟╡ 8 60% ≢ⱴ►☻

╩ ⇔⁸20% ≢ ⱴ►☻≤∕─ ─ ╩ ⇔√

10 ⁹ ─ ⁸ ╩ ≈↑╢⌂≥─ injury⌐╟╢ ⌐╟╡ ╩

↓⇔≡⇔╕∫√ │ 20%O2 ≢ 4 ⁸60%O2 ≢ 2 ╘╠╣⁸↓╣╠│

╟╡ ⇔√⁹35 ≢ ⅜ ⅝√ ─⁸ ⅜ ⅝√ ─

│⁸20%O2 ≢ 47.3 ± 14.43 ⁸60%O2 ≢ 45.5 ± 9.65 ≢№╡⁸ │

╘╠╣⌂⅛∫√ P = 0.82 ⁹ 
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