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⎇ⓥᚑᨐߩ᭎ⷐ㧔⧷ᢥ㧕㧦We investigate the cartilage tissue engineering in vivo by using rat 
model. Mesenchymal stem cells, isolated from rat bone mallow, were cultured and 
differentiated to chondrocyte by the growth factor, TGF-Ǫ1. The differentiated cells were 
seeded into the collagen gel scaffold and 3-D cultured. It resulted in increased cartilaginous 
tissue in part. Additionally, due to develop the recipient bed for cartilage tissue engineering 
in vivo, we attempted to make granulation tissues in vivo by mimicking the chamber 
method. Subsequently grafted skin was well survived on this granulation tissue, and it 
seemed that this granulation tissue could be the recipient bed for cartilage tissue 
engineering in vivo. 
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ߣߊ޿ߡߒઍ⛮ߡߦ 50 ⛮ઍએ਄ၭ㙃น⢻ߥ
取ޕߚߒ⹺⏕ࠍߣߎ
取 ᰴࠄࠇߎߦ⚦⢩߇ MSゲࠍߣߎࠆ޽ߢ⏕⹺ߔ
ߩ⃻࿷ޕߚߺߡߴ⺞ࠍ⢩⴫㕙᛫ේ⚦ߦ߼ߚࠆ
MSゲޔࠈߎߣ ߡࠇߐหቯߪ⴫㕙᛫ේߥ⊛⇣․
ߢߖࠊวߺ⚵ߩ⴫㕙᛫ේߥޘ᭽ޔߢߩ޿ߥ޿
⏕⹺ޕߚߒߣߣߎࠆߔFAゲS ߪᨐ⚿ࠆࠃߦ
ゲコ年1(-)ޔゲコ年4(-)ޔゲコ平9(+)ޔゲコ44(+)ߢᢥ₂
ߊߥߒ⋪⍦ߦ⊛ MSゲ߇ߣߎࠆ޽ߢ␜ໂޕߚࠇߐ
㧔࿑ 平㧕ޕ取
取
取
取
取
取
取
取
取
取
取
取
取

࿑ 平取 㛽㜑ၭ㙃⚦⢩(メaャ取࠻࠶࡜
MSゲ)ߩ⚦⢩⴫㕙᛫ේ取
取



取 ᰴߦ MSゲ ߦエ㛽⚦⢩ࠍ TGF-Ǫ1 ಽߒᛩਈࠍ

ൻ⺃ዉࠍⴕޕߚߞ次T-Pゲ次 ߡ޿↪ࠍ SOデ9 ⊑ߩ

⃻ࠍᬌ⸛ޔࠈߎߣߚߒTGFǪ1฽᦭ၭ㙃ᶧߢၭ

㙃ߩߎߚࠇߐ⚦⢩ޔߪߢTGFǪ1ߩỚᐲଐሽᕈ

ߦ SOデ9 ࿑)ߚߒჇᒝ߇⃻⊑ߩ 年)ޕ取

取

取

取

取

取

取

取

取

取

取

取

取

取

取

取

取

取

࿑ 年取 メaャ取MSゲ ߩ TGF-Ǫ1 ࠆࠃߦ

SOデ9 ⃻Ⴧᒝ取⊑ߩ

取

取 テeモャeメn取Bloャャinブ ࡦࠥ࡯࡜Τဳࠦߡ޿↪ࠍ

ỚᐲߩTGFǪ1ޔࠈߎߣߚߒ⸛ᬌߡ޿ߟߦ↢↥

ଐሽᕈߦΤဳࠦ߇↢↥ߩࡦࠥ࡯࡜Ⴧടߚߒ

㧔࿑ 4㧕ޕ取

取

取

取

取

取

取

取

取

取

取

取

取

取
࿑ 4取 メaャ取MSゲ ߩ TGF-Ǫ1 ࠆࠃߦ
Τဳࠦߩࡦࠥ࡯࡜↥↢ଦㅴ取

取
એ਄ࠅࠃߣߎߩ メaャ取MSゲ ⺃エ㛽⚦⢩߳ಽൻߪ
ዉࠍߣߎࠆ߁ࠇߐ⏕⹺ޕߚߒ取
取
取
(平)モcaフフold ߣ 年 ᰴరၭ㙃取
取 メaャ取MSゲ ࠍ 同 ޔߒ൮ၒߦ࡞ࠥࡦࠥ࡯࡜ࠦဳ
TGF-Ǫ1 ฽᦭ၭ㙃ᶧߡߦ 年 ᰴరၭ㙃ࠍ 4 ㅳ㑆
ⴕ޿⚵❱ቇ⊛ߦᬌ⸛ޕߚߒエ㛽ེ⾰ࠍᨴ⦡ߔ
ᨴ⦡(࿑࡯࡞ࡉࡦࠕࠪ࡞ࠕࠆ 5ฝ਄)ࠗ࡞࠻߿

ᨴ⦡(࿑࡯࡞ࡉࡦࠫ 5 Ꮐਅ㧕ߪߢ߶߷ో૕⊛
∌఺ߩࡦࠥ࡯࡜Τဳࠦ߇ߚ޿ߡࠇߐ⦡ᨴߦ
ᨴ⦡(࿑ 5ฝਅ)ߪߢㇱಽ⊛߆ߒߦᨴ⦡ߡࠇߐ
シEޕߚߞ߆ߥ޿ ᨴ⦡(࿑ 5Ꮐ਄)ߪߢන⃿᭽ߩ
⚦⢩߽⹺ޕߚࠇࠄ߼取
取
取
取
取
取
取
取
取
取
取
取
取
取
取

࿑ 5取メaャ取MSゲ ߩ 年 ᰴరၭ㙃 4 ㅳ
㑆ᓟߩ⚵❱௝㧔Ꮐ਄㧦シE ᨴ⦡ޔ
ฝ਄:࡯࡞ࡉࡦࠕࠪ࡞ࠕᨴ⦡ޔᏀ
ਅ:࡯࡞ࡉࡦࠫࠗ࡞࠻ᨴ⦡ޔฝ
ਅ:Τဳࠦࡦࠥ࡯࡜఺∉ᨴ⦡㧕取

取
࿑ߚ߹ 年ޔ࿑ 4 ߦ․ޔߡ޿߅ߦ TGF-Ǫ1 ೝߢ
ỗ߽ߣߊߥߒ SOデ-9 Τޔࠅߚࠇࠄߺ߇⃻⊑ߩ
߆ߣߎࠆ޿ߡߒࠅߚߒ↢↥ࠍࡦࠥ࡯࡜ࠦဳ
ߡࠇ߹⢩߽฽⚦ࠆ޿ߡߒエ㛽߳ಽൻߦᣢޔࠄ
ࠆࠇߐಽ㔌ណขߢᣇᴺߩߎޔࠅ߅ メaャ取MSゲ ߪ
㔀ᄙߥ⚦⢩㓸࿅߇ߣߎࠆ޽ߢ␜ໂޕߚࠇߐ取
取 ੹ᓟߩߎ⚦⢩㓸࿅ࠄ߆エ㛽ಽൻߔ߿ߒࠍ
ߣᔅⷐ߇⸛ᬌߩᣇᴺࠆߖߐൻ⚐ࠍ⟲⢩⚦޿
⠨ޕߚࠇࠄ߃取
取
(年)取↢૕ౝエ㛽ၭ㙃ߩ࡞࠺ࡕ૞⵾取
ᚻⴚࠄ߆ ߦ᦬ᓟࡩ1 cプambeメ ߣߚߒ಴ࠅขࠍ
ߩ❰⚵⧙⡺ߦ⊛ㇱಽߒᶖᄬߪ⊹⌀Ꮏੱޔࠈߎ
Ⴧ↢ࠍ⹺ߚ߼(࿑ ①a)ߪࠄࠇߎޕ⚵❱ቇ⊛߽ߦ
⡺⧘⚵❱ࠍ⹺ߚ߼(࿑ ①b)ޕ取
取
取
取
取
取
取
取
取
取
取
取
取
取
取
取
取 取 取 取 取 取 取 ࿑ ①a取
取



取
取
取
取
取
取
取
取
取
取
取
取
取
取
取 取 取 取 取 取 取 取 取 ࿑ ①b取
取
ᦝߩߎߦ⡺⧘⚵❱ߦ⥄ኅ⊹⤏⒖ᬀߣߚߒࠍ
ࠍ⨍▤ⴊߦ᦭⨍⊹ᑯ᭽ޔࠇࠄ߼⹺߇⌕↢ࠈߎ
࿑)ߚߞ޽ߢ⒖േ߽น⢻ߡ޿↪ ②a)ޕ⚵❱ቇ⊛
࿑)ߚ޿ߡߞⷒ߇⊹਄ߪߦ⧙⡺߽ߦ ②b)ޕ取
取
取
取
取
取
取
取
取
取
取
取
取
取
取
取取取取取取取取取取取取取取取取取取࿑ ②a取
取
取
取
取
取
取
取
取
取
取
取
取
取
取
取 取 取 取 取 取 取 取 取 ࿑ ②b取
取
એ਄ߩߎޔࠅࠃߣߎߩᣂ↢⡺⧘⚵❱ߪ viable
޿ߔ߿ߒሽ↢߇⢩⚦ޔ߼ߚ߻ንߦⴊⴕࠅ޽ߢ
ⅣႺ߇ߣߎࠆߥߣ⠨ޕߚࠇࠄ߃੹ᓟߩߎޔᣂ
↢⡺⧘⚵❱ౝ߳਄⸥(平)ߢ૞⵾ߚߒ㧟ᰴరၭ
㙃エ㛽⚵❱ߒ⒖ᬀࠍエ㛽ᣂ↢߇น⢻ࠆ޽ߢ
取ޕࠆ޽ߢቯ੍ࠆߔ⸛ᬌ߆

㧡㧚ਥߥ⊒⴫⺰ᢥ╬取
㧔⎇ⓥઍ⴫⠪ޔ⎇ⓥಽᜂ⠪෸߮ㅪ៤⎇ⓥ⠪ߦ
ਅ✢㧕取ߪ
 
ާ㔀⹹⺰ᢥ 㧔ި⸘取 0ઙ㧕 
取
ާቇળ⊒⴫ 㧔ި⸘取 0ઙ㧕 
取
㧢㧚⎇ⓥ⚵❱取
(1)⎇ⓥઍ⴫⠪取

取 ⊕⍹取 ዁Პ取 㧔Sシ同次A同Sシ同取MASAK同㧕取

ᧅᏻක⑼ᄢቇ࡮කቇㇱ࡮⎇ⓥຬ取

取 ⎇ⓥ⠪⇟ภ㧦①04年③059取

取
(平)⎇ⓥಽᜂ⠪取

取 取 取 取 取 取 㧔取 取 㧕取

取 取

⎇ⓥ⠪⇟ภ㧦取

 
(年)ㅪ៤⎇ⓥ⠪取

取 取 取 㧔取 取 㧕取

取

取 ⎇ⓥ⠪⇟ภ㧦取

取
(4)⎇ⓥදജ⠪取
取 ྾࠶ᩉ取 㜞ᢅ取 (トOTSUトANAG同取TAKATOSシ同)取
取 ᧅᏻක⑼ᄢቇ࡮කቇㇱ࡮ᢎ᝼取
取 ⎇ⓥ⠪⇟ภ:取②0平50595取


