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ङඳ 

ޑၰख़༟Πԋ֎ڥຝϐǴԶӧੰޑख़ाࡐഹύ܄ᄌࣁၰख़༟֎ڥ  

ΠҜᠼᆢϯᐒڋҞۘ҂ֹวǴӧΠҜᠼᆢϯύᠼᆢ҆ಒझӢࣁಒझ

Ѧ୷፦ႽࢂጤচೈқǴfibronectinsᆶ Laminins؈ޑᑈ ǹ High mobility group 

box 1 (H肽GB1)ӧԐයวੋࢂϷ D螨A ᆶࢉՅᡏፓᆶᙯᒵޑಒझਡೈқǶӧ

ډԃว߈ H肽GB1 ҭឦܭᅿಒझᐟનǴځёаࢲϯխࣝಒझӵൂਡౚԋխ

ࣝϸᔈޑᘉεǶ 

 

 ᐒزࣴ

  ӧҁࣴزύǴךॺགྷाѐፓ H肽GB1 ӧΓᜪޤᠼᆢ҆ಒझ WI-38 ӧಒझ౽

ՉϷಒझቚғޑቹៜǶ 

 

Бݤᆶ่݀ 

  ӧճҔόӕᐚޑࡋ H肽GB1 ѐڈᐟ WI-38 24 λਔࡕа 肽TT assay Ϸ BrdU cell 

proliferation assay ఠϸᔈϷቚғϸᔈǹ่ࢥಒझޑᡉܴډॺ٠ؒԖวך

ፕǺԶӧαᘰӝჴᡍύǴךॺวډ H肽GB1 ӧᐚࡋᡂϯڈᐟΠวΑ WI-38

ډᏊᢀჸڋॺճҔόӕೈқ፦ᐟ䁙ךᡂϯǶࡋఊࡋಒझ౽Չໆևᐚޑ 肽AP 

kinases ޑ ERK, J螨K, p38 Ϸ 螨F-B ࡕڋډڙ H肽GB1 ᐟڈ WI-38 ಒझ౽Չำޑ

วΑݤǴӧՋБᏀᗺ่݀ޑڋࡋ 肽AP kinases ӧ H肽GB1 നଯբҔᐚࡋ 

1醯醯ng/ml ΑـǴԶӧಒझਡೈқύ่࣮݀ޑϯࢲࡕᐟڈ p65 ךໆቚуǶ߄ޑ

ॺӧܴጤႝݚύᢀჸډΑ H肽GB1 ӧᐚࡋᡂϯڈᐟ WI-38 ύ 肽肽P-9 ቚ܄ࢲሇનޑ

уǴӧջਔᆫӝ䁙ೱᙹϸᔈϷՋБᏀᗺݤ࣮ډΑ 肽肽P-9 ޑ mR螨A Ϸೈқ፦߄

ໆޑቚуǹԜѦךॺΨวΑ PI3 kinase/Akt Πݩޑڋډڙ H肽GB1 ᐟڈ

WI-38 ӧಒझਡϣډॺ࣮ךຝǴϷޑڋԖࡋಒझ౽Չำޑ β-catenin ӧλ

ਔ߄ࡕໆቚуǴௗךॺวډΑ H肽GB1 നଯᐚڈࡋᐟΠ WI-38 ڙय़߄ಒझޑ

Ꮤ TLR2, TLR4 Ϸ RAGE ޑ mR螨A  ᖿ༈ǶޑໆࣣԖϲ߄

 

่ፕ 

ၸ肽肽P-9ࢂಒझ౽Չޑᠼᆢ҆ಒझWI-38ޤᐟΓᜪڈH肽GB1ډॺวך  

ϯϷࢲ PI3 kinase/Aktǵ肽APKs ᆶ β-catenin  ሀၡ৩Ƕ৲ૻޑ

 

ᜢᗖӷǺhigh mobility group box 1, human lung fibroblast, extracellular 

matrix, migration, matrix metalloproteinase-9 
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AbstractAbstractAbstractAbstract    

BackgroundBackgroundBackgroundBackground 

Airway remodeling is an important characteristic in severe asthma. 

Subepithelial fibrosis is one of the features of airway remodeling and 

the mechanism is still unclear. Fibroblasts is the main resource of 

extracellular matrix including collagens, fibronectin and laminins which 

cause airway remodeling. High mobility group box 1(H肽GB1) is a nuclear 

protein that involves the interactions with D螨A and chromatin regulation 

and transcription. H肽GB1 is also a cytokine that can activate monocytes 

neutrophils involving in inflammation. 

SSSStatement of purposetatement of purposetatement of purposetatement of purpose    

In this study, we want to investigate the role of H肽GB1 on cell migration 

on human fibroblast cell line ȉWI-38. 

肽ethods and results肽ethods and results肽ethods and results肽ethods and results    

After treated with H肽GB1 1, 1醯, 1醯醯 ng/ml for 24hrs, we did not found 

obviously cytoxicity and proliferation effect on WI-38 cells by 肽TT and 

BrdU incorporation assay, respectively. We found that H肽GB1 induced cell 

migration on WI38 by dose-dependent manner. Using zymography to 

investigate matrix metalloproteinase (肽肽P) activity, we found that H肽GB1 

induced 肽肽P9 activation but not 肽肽P2. Using specific inhibitor of protein 

kinases, we observed that extracellular signal related kinase (ERK) 

inhibitor- PD98醯59(1醯͔肽), c-Jun 螨-terminal kinase (J螨K) inhibitor - 

SB2醯358醯(5͔肽), p38 mitogen activated protein kinase (p38) 

inhibitor-SP6醯醯125(5͔肽), phosphoinositide 3-kinase (PI3 kinase) 

inhibitor- LY294醯醯2(5͔肽), and 螨F-͒B inhibitor-Bay117醯82(1醯͔肽) all 

showed the inhibition effect on H肽GB1 induced WI-38 cells migration. We 

also found that H肽GB1 induced ERK, J螨K and p38 activated and increased 

the nucleus p65 and ͊-catenin expression by time-dependently through 

Western blotting. Last we observed the WI-38 increased RAGE, toll-like 

receptor 2 (TLR2) and 4 (TLR4) mR螨A and protein expression on Western 

blotting and Real-time PCR through H肽GB1 treated. 

CCCConclusiononclusiononclusiononclusion 

We found that H肽GB1-induced cell migration on WI-38 through 肽肽P9 

activation, PI3 kinas/AKT, 肽APKs, and ͊-catenin signaling.  

Key wordsKey wordsKey wordsKey words    

high mobility group box 1, human lung fibroblast, extracellular matrix, 

migration, matrix metalloproteinase-9 
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ಃಃಃಃ 2222 ǺǺǺǺፂనଛБፂనଛБፂనଛБፂనଛБˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    2醯2醯2醯2醯    

ಃಃಃಃ 3333 ǺǺǺǺ٬Ҕಒझਲ਼ङඳ٬Ҕಒझਲ਼ङඳ٬Ҕಒझਲ਼ङඳ٬Ҕಒझਲ਼ङඳၗၗၗၗˇ̌̌̌ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    21212121    

ಃಃಃಃ 4444 ǺǺǺǺᎦಒझ٬ҔᎦ୷Ꭶಒझ٬ҔᎦ୷Ꭶಒझ٬ҔᎦ୷Ꭶಒझ٬ҔᎦ୷ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    21212121    

ಃಃಃಃ 5555 ǺǺǺǺ٬Ҕ٬Ҕ٬Ҕ٬Ҕᛰᛰᛰᛰ21212121    ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇނނނނ    

ಃಃಃಃ 6666 ǺǺǺǺಒझ܄ࢥჴᡍಒझ܄ࢥჴᡍಒझ܄ࢥჴᡍಒझ܄ࢥჴᡍˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    24242424    

ಃಃಃಃ 7777 ǺǺǺǺಒझቚғჴಒझቚғჴಒझቚғჴಒझቚғჴᡍᡍᡍᡍˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    25252525    

ಃಃಃಃ 8888 ǺǺǺǺಒझ౽Չჴᡍಒझ౽Չჴᡍಒझ౽Չჴᡍಒझ౽Չჴᡍˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    26262626    

ಃಃಃಃ 9999 ǺǺǺǺೈқᐟ䁙ࡕڋಒझ౽Չჴᡍೈқᐟ䁙ࡕڋಒझ౽Չჴᡍೈқᐟ䁙ࡕڋಒझ౽Չჴᡍೈқᐟ䁙ࡕڋಒझ౽Չჴᡍˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    27272727    

ಃಃಃಃ 1醯1醯1醯1醯 ǺǺǺǺሇન܄ࢲჴᡍሇન܄ࢲჴᡍሇન܄ࢲჴᡍሇન܄ࢲჴᡍɡɡɡɡܴጤႝܴݚጤႝܴݚጤႝܴݚጤႝ28282828    ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇݚ    

ಃಃಃಃ 11111111 ǺǺǺǺՋБᏀᗺݤՋБᏀᗺݤՋБᏀᗺݤՋБᏀᗺ3    ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇݤ醯3醯3醯3醯    

ಃಃಃಃ 12121212 ǺǺǺǺջਔۓໆᆫӝ䁙ೱᙹϸᔈջਔۓໆᆫӝ䁙ೱᙹϸᔈջਔۓໆᆫӝ䁙ೱᙹϸᔈջਔۓໆᆫӝ䁙ೱᙹϸᔈˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    34343434    

ಃಃಃಃ 13131313 ǺǺǺǺीБݤीБݤीБݤीБ36363636    ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇݤ    

ಃѤകಃѤകಃѤകಃѤക    ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    33338888    

ಃϖകಃϖകಃϖകಃϖക    ፕፕፕፕˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    42424242    
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Figure 2Figure 2Figure 2Figure 2ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    5醯5醯5醯5醯    
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Figure 4Figure 4Figure 4Figure 4ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    52525252    

Figure 5Figure 5Figure 5Figure 5ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    53535353    
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Figure 7Figure 7Figure 7Figure 7ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    55555555    

Figure 8Figure 8Figure 8Figure 8ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    57575757    

Figure 9Figure 9Figure 9Figure 9ˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇˇ    58585858    
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1 

 

ಃകಃകಃകಃക        ᆣፕᆣፕᆣፕᆣፕ    

ಃಃಃಃ 1111  :  :  :  : ᄌ܄ഹޑᙁϟᄌ܄ഹޑᙁϟᄌ܄ഹޑᙁϟᄌ܄ഹޑᙁϟ    

  ᄌ܄ഹࢂԋޤфૈᄌߏ܄ය෧եڥޑ֎ၰ੯ੰϐǶܭӚᅿ

 chronic obstructive) ੰޤ܄༞ߔ܄ၰ੯ੰύǴᄌ֎ڥ܄༞ߔ

pulmonary disease, COPD) ቶޑݱᇡࣁᏤठޤфૈߏޑයΠ

फ़Ǵځх֖Αόёڥޑ֎ၰߔ༞ (irreversible airway 

obstruction)Ƕ࣬ჹܭᄌߔ܄༞ੰޤ܄Ǵഹޑёڥ܄֎ၰߔ༞ 

(reversible airway obstruction) ࢂঁғ܄ᗺ(Spertini, 

Reymond et al. 2醯醯9) ǶഹԋԖٿεӢનǹࢂၸ௵ᡏ፦Ǵ܈

ᆀࣁ౦Տ܄ᡏ፦ǴΨ൩ࢂᅿᒪӢનǴР҆ᒃύΓԖၸ௵ᡏ፦Ǵ

 Ԗ࠸λ߾ΓԖၸ௵ᡏ፦ ǴٿР҆ࢂԖၸ௵ᡏ፦Ǵऩ 1/3 ࠸λ߾

6醯 % ޑᐒԖၸ௵ᡏ፦ǶԿܭഹੰБय़ǴР҆ԖഹੰǴ߾

ၸࢂ1醯醯% (Dold, Wjst et al. 1992)ǶԶӀ ࢂηளഹੰϐᐒ࠸

௵ᡏ፦٠όԋഹੰǴѸуᕉნӢનǴΨ൩ࢂၸ௵চǴӧѠ

தޑـၸ௵চനதࢂـლ伦 ǵᖟጶǵৎლǵᒗކЛǵᡖǶ

ᡏ፦ᆶᕉნӢનуӧଆǴԋό҅தޑխࣝϸᔈǴӧЍᆅᗹ

ጢԋᅿޑុวރݹᄊǴӆуᇨวӢનਔԋวբǴٯӵϺ

ޑᡂϯǵΒЋǵڥ֎ၰགࢉǵݨᅊǵታྟݨޑ܊ǵޜԦࢉǵӇ

 ǵЈᓸΚ(Andrae, Axelson et al. 1988)Ƕނ१ޑ



 

2 

 

  ᆕӝॊǴԖၸ௵ᡏ፦ޑΓǴӧௗၸ௵চਔǴᡏϣխࣝس౦

தϸᔈǴԶᏤठЍᆅᄌ܄วݹǵઞϷԏᕭǴЇଆࠏǵߦ࡚֎ڥǵ

วբޑǶഹੰڮᜤԶठ֚֎ڥǴᝄख़ਔёӢރਔԖഹሳᖂੱڥ

 ੯ੰǶ܄ᄌޑᅿϸᙟวբࢂǴӢԜޑ܄ତวࢂ

ΑှǴ٬ЍᆅԏޑమཱࡐςԖڋวੰᐒޑഹੰܭԃٰǴჹ߈  

ᕭǵઞǴߏΦаࡕᠼᆢϯǶ܌аǴݯᕍ٠όѝࢂӧวբਔ٬ҔЍ

ᆅᘉᏊှЍᆅԏᕭԶςǴᗋѸԵቾᄌ܄วޑݹӢનǴڋ

Ԝวݹϸᔈωૈբ׳ԖਏޑڋǶ  

1111----1111     ഹౢޑғᆶಒझխࣝϸᔈഹౢޑғᆶಒझխࣝϸᔈഹౢޑғᆶಒझխࣝϸᔈഹౢޑғᆶಒझխࣝϸᔈ    

  ᄌ܄ഹޑԋଆӢޑ܄ុܭխࣝϸᔈǴӧၸ௵চ܄ុኪ៛

ӧڥ֎ၰύǴӧڥ֎ၰޑኧँރಒझ (dendritic cells)ௗډΑߟ

Εڥ֎ၰޑၸ௵চࡕճҔ 肽HC class II ஒלচᴏ两և๏ಃΒࠠ T

ᇶշࠠಒझǹӕਔдΨև๏ಃࠠ TಒझᆶಃΜΎࠠ T ಒझǴ

Οᅿᜪࠠޑ T ಒझஒౢғಒझᐟનǴಃΒࠠ Tᇶշಒझౢғޑ

Interleukin-4 ǴInterleukin-5 ǴInterleukin-9 ǴInterleukin-13

ѐڈᐟࢲ٠ϯ༐ለ܄қՈౚᆶޥεಒझѐౢғ׳ӭޑಒझᐟનǹ༐

ለ܄қՈౚ߾வՈࢬύ౽ՉԿޤޑᗹనဏǴ٠ЪញܫқΟન 

(leucotrienes) ᆶӈဏન (prostaglandins) ԋЍᆅҜޑ

্ǶڙཞޑЍᆅҜౢғғߏӢηӵ epithelial growth 
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factor (EGF) Ϸ transforming growth factor (TGF)-beta ѐࢲϯ

ҜΠቫޑԼᠼᆢ҆ಒझځ٬ቚғ٠ЪԖಒझޥεޑݩǴ 

vascular endothelial growth factor (VEGF)٬ЍᆅᏛཥғՈ

ᆅǶӧ೭٤ҬϕϐΠനࡕԋڥ֎ၰख़༟ޑຝౢғǶ(ӵკ

܌Ң) 

 
კკკკ :  :  :  : ᄌ܄ᄌ܄ᄌ܄ᄌ܄ഹਔԋޑഹਔԋޑഹਔԋޑഹਔԋޑխࣝխࣝխࣝխࣝϸᔈϸᔈϸᔈϸᔈ((((Spertini, Reymond et al. 2醯醯9Spertini, Reymond et al. 2醯醯9Spertini, Reymond et al. 2醯醯9Spertini, Reymond et al. 2醯醯9))))ၸ௵চߟΕ୷ۭጢϣڙၸ௵চߟΕ୷ۭጢϣڙၸ௵চߟΕ୷ۭጢϣڙၸ௵চߟΕ୷ۭጢϣڙ

ᇶշޑচև๏όӕᜪࠠלځ٠Ъஒڙௗ܌ಒझރᐋँډᇶշޑচև๏όӕᜪࠠלځ٠Ъஒڙௗ܌ಒझރᐋँډᇶշޑচև๏όӕᜪࠠלځ٠Ъஒڙௗ܌ಒझރᐋँډᇶշޑচև๏όӕᜪࠠלځ٠Ъஒڙௗ܌ಒझރᐋँډ TTTT ಒझӵಒझӵಒझӵಒझӵ Th2, Th1Th2, Th1Th2, Th1Th2, Th1 ϷϷϷϷ ThThThTh17171717 ٠Ъҗ٠Ъҗ٠Ъҗ٠Ъҗ

ϯ೭٤ࢲϯ೭٤ࢲϯ೭٤ࢲϯ೭٤ࢲ TTTT ಒझౢғಒझᐟનಒझౢғಒझᐟનಒझౢғಒझᐟનಒझౢғಒझᐟનǴǴǴǴTh2 Th2 Th2 Th2 ಒझౢғޑಒझᐟಒझౢғޑಒझᐟಒझౢғޑಒझᐟಒझౢғޑಒझᐟનѐڈᐟ༐ለ܄қՈౚࢲϯ٠Ъ౽નѐڈᐟ༐ለ܄қՈౚࢲϯ٠Ъ౽નѐڈᐟ༐ለ܄қՈౚࢲϯ٠Ъ౽નѐڈᐟ༐ለ܄қՈౚࢲϯ٠Ъ౽

િ፦ೈқޑ܄ࢥԖಒझڀᗹనဏ٠Ъౢғډિ፦ೈқޑ܄ࢥԖಒझڀᗹనဏ٠Ъౢғډિ፦ೈқޑ܄ࢥԖಒझڀᗹనဏ٠Ъౢғډિ፦ೈқޑ܄ࢥԖಒझڀᗹనဏ٠Ъౢғډ leucotrienesleucotrienesleucotrienesleucotrienes ᆶᆶᆶᆶ prostaglandinsprostaglandinsprostaglandinsprostaglandins ٬ЍᆅҜ٬ڙЍᆅҜ٬ڙЍᆅҜ٬ڙЍᆅҜڙ

ཞǴǴǴǴЪЪЪЪၸၸၸၸډཞډཞډཞډ IgEIgEIgEIgE ཞԶڙҜಒझӢޑཞڙཞԶڙҜಒझӢޑཞڙཞԶڙҜಒझӢޑཞڙཞԶڙҜಒझӢޑཞڙಒझᐟનǹǹǹǹݹวߦޑӭ׳ϯౢғࢲಒझᐟનಒझݹวߦޑӭ׳ϯౢғࢲಒझᐟનಒझݹวߦޑӭ׳ϯౢғࢲಒझᐟનಒझݹวߦޑӭ׳ϯౢғࢲεಒझޥε٬ޥε٬ޥε٬ޥ٬

ౢғғߏӢηӵౢғғߏӢηӵౢғғߏӢηӵౢғғߏӢηӵ transforming growth factortransforming growth factortransforming growth factortransforming growth factor----beta(TGFbeta(TGFbeta(TGFbeta(TGF----beta) beta) beta) beta) ϷϷϷϷ Epithelial growth factor  Epithelial growth factor  Epithelial growth factor  Epithelial growth factor 

(EGF)(EGF)(EGF)(EGF)ǴǴǴǴғߏӢηԋΑԼᠼᆢ҆ಒझޑቚғϷԋ୷ۭጢࡋࠆޑቚуғߏӢηԋΑԼᠼᆢ҆ಒझޑቚғϷԋ୷ۭጢࡋࠆޑቚуғߏӢηԋΑԼᠼᆢ҆ಒझޑቚғϷԋ୷ۭጢࡋࠆޑቚуғߏӢηԋΑԼᠼᆢ҆ಒझޑቚғϷԋ୷ۭጢࡋࠆޑቚуǴǴǴǴӕਔΨӢࣁՈᆅғߏӢӕਔΨӢࣁՈᆅғߏӢӕਔΨӢࣁՈᆅғߏӢӕਔΨӢࣁՈᆅғߏӢ

ηڈޑᐟ٬ᗹనဏୱౢғཥғՈᆅηڈޑᐟ٬ᗹనဏୱౢғཥғՈᆅηڈޑᐟ٬ᗹనဏୱౢғཥғՈᆅηڈޑᐟ٬ᗹనဏୱౢғཥғՈᆅǴǴǴǴғߏӢηᆶߦวݹಒझᐟનޑቹៜᡣޤѳྖԼಒझቚғߏӢηᆶߦวݹಒझᐟનޑቹៜᡣޤѳྖԼಒझቚғߏӢηᆶߦวݹಒझᐟનޑቹៜᡣޤѳྖԼಒझቚғߏӢηᆶߦวݹಒझᐟનޑቹៜᡣޤѳྖԼಒझቚ

ғғғғ    
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1111----2222     ഹݯޑᕍഹݯޑᕍഹݯޑᕍഹݯޑᕍ    

  ӧݩރΠǴӧкݯޑىᕍΠǴഹԋޤޑфૈཞёа

ڋӧၨλޑำࡋǶҞ֎Ε܄ᜪڰᎇ (inhaled corticosteroids)

ӧݯᕍςӄШࣚቶ٬ݱҔǴՠࢂԖᙴғวڥډ֎ၰߔ༞ϝᙑ

วܭϩ٬Ҕαܺᜪڰᎇǵ֎Ε܄ᜪڰᎇᆶЍᆅᘉᏊޑഹੰ

يǶԖЎࡰрǴӢഹԝΫੰޑځၰࡋࠆޑёቚу 5醯% Կ 

3醯醯% όǴԶឦܭᇸࡋഹޑځޣၰᏛΨԖ 1 醯 % Կ 1 醯 醯 % 

όޑቚу (James, 肽axwell et al. 2醯醯2) 

ಃಃಃಃ 2222  :  :  :  : ڥ֎ၰख़༟ڥ֎ၰख़༟ڥ֎ၰख़༟ڥ֎ၰख़༟ੰޑޑޑޑᡂϯੰᡂϯੰᡂϯੰᡂϯϷੰᐒᙯϷੰᐒᙯϷੰᐒᙯϷੰᐒᙯ    

 ၰख़༟ (airway֎ڥܭӧࢂЬाচӢࣁ༞ᇡߔၰ֎ڥ  

remodeling)Ƕᄬԋڥ֎ၰख़༟ޑᡂϯႽࢂҜಥပ (epithelial 

detachment)ǵΠҜᠼᆢϯ (subepithelial fibrosis)ǵၰѳྖ

Լޥεቚғ (airway smooth muscle hypertrophy / hyperplasia)ǵ

 ಒझᆶᗹጢΠဏᡏቚғ (goblet cells and submucosal glandsރ݆

hyperplasia)ϷՈᆅཥғ (angiogenesis)Ƕځύੰޑቻϩॊӵ

ΠȐـკΒȑ: 

2222----1111     ҜಥပҜಥပҜಥပҜಥပ ( ( ( (EEEEpithelial detachment): pithelial detachment): pithelial detachment): pithelial detachment):  

  ҅தΓڥޑ֎ၰΨԖҜಥပޑຝǴՠӧ٤Ўൔύࡰ

рഹࣣޣԖ೭ኬޑԶЪКଆ҅தΓ׳ܰԖಒझΫޑ 
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(Ordonez, Ferrando et al. 2醯醯醯; Bucchieri, Puddicombe et al. 

2醯醯2; Trautmann, Schmid-Grendelmeier et al. 2醯醯2)೭ёૈᆶၸ

 ၰԏᕭϸᔈԖᜢǶ֎ڥаϷݹၰว֎ڥޑࡋ

2222----2222     ΠҜᠼᆢϯΠҜᠼᆢϯΠҜᠼᆢϯΠҜᠼᆢϯ ( ( ( (SSSSubepithelial fibrosis)ubepithelial fibrosis)ubepithelial fibrosis)ubepithelial fibrosis):  

  ΠҜᠼᆢϯޑୱӧ୷ۭጢаΠǶഹੰΓޑ୷ۭጢΠቫࢂ

ᆙஏޑጤচᠼᆢڗ܌жǴଆӢࢂวݹಒझౢғޑಒझᐟનǴԋΑᠼ

ᆢ҆ಒझӛΠҜୱᙯ౽Ϸࢲϯԋ (Roche, Beasley et al. 

1989)Ƕᠼᆢϯϸᔈࢂಔᙃ্ޑঅൺၸำύޑຝϐǶഹޑᄌ

ډڙ٬Ҝݹၰว֎ڥ܄ Ǵ্ԶၟᒿԶٰޑঅൺಔᙃԋ୷ۭ

ጢࡋࠆޑቚуǴԜࣁഹࠠڂޑǴӧԐයЎΨԖԜൔǶӧ

ЎύճҔӀᏢᡉ༾᜔วޑډ୷ۭጢቚࠆёа࣬ჹᔈႝܭηᡉ༾

᜔ύ࣮ޑـҜΠୱޑಒझѦ໔፦؈ᑈ (deposition of 

extracellular matrix )ǴԜຝᆀΠҜᠼᆢϯǶ؈ᑈޑಒझ

Ѧ୷፦хࡴΑಃΟࠠǵಃϖࠠޑጤচೈқǴԶԋಒझѦ୷፦؈ᑈޑ

 όѳᑽᏤठ (Yamauchiޑᅿӝԋᆶઇᚯࢂࣁᇡڋύᐒځ

and Inoue 2醯醯7)Ƕӵ༐ለ܄қՈౚวݹಒझӧऀ୷ۭጢޑၸำ

ύǴញܫ୷፦ߎឦೈқ䁙 gelatinase A ᆶ gelatinase B  (肽肽P-2

ᆶ 肽肽P-9) ٰઇᚯ୷ۭጢޑಔԋނǶӕਔಔᙃញڋܫ 肽肽P-9 ނޑ

፦-TI肽P-1ǴTI肽P-1 ڋಒझѦ୷፦ޑઇᚯǴவԶԋಒझѦ୷፦
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ύᡉҢǴزǶӧࣴ(Okada, Kita et al. 1997) ࠆቚޑᑈᆶ୷ۭጢ؈ޑ

ഹݰޤޑޣឲࢱనύǴ肽肽P-9 Ϸ TI肽P-1 ᕴໆԖቚуǴ೭ঁځ

ຝᆶڥ֎ၰߔ༞ޑำࡋևΑঁᡉޑᜢೱ܄ (Kelly and 

Jarjour 2醯醯3)ǶନΑ 肽肽P-9 ჹܭ TI肽P-1 ԋ܄ፓޑ TI肽P-1 ቚޑ

уǴಒझᐟનႽࢂ TGF-beta1ǵInterLeukin-13 ࣣԋ TI肽P-1

ௗቚуᆶ໔ௗቚуǴԶ೭٤ಒझᐟનҗӚᅿಒझӵѮᏘಒޔޑ

झǵరЃಒझǵᠼᆢ҆ಒझǵڥ֎ၰҜಒझǵ༐ለ܄қՈౚаϷޥ

εಒझౢғ (Ohno, 螨itta et al. 1996; Vignola, Chanez et al. 

1997)ǶԜᇥܴΑಒझѦ୷፦؈ᑈࢂҗӧ Th2 ಒझᐟનࣁЬុޑ

 Ƕ(Zhou, Hu et al. 2醯醯7) ޑϸᔈύՉݹว܄

 

4 1 

2 3 
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კΒკΒკΒკΒ:::: ( ( ( (肽 Selman e肽 Selman e肽 Selman e肽 Selman et alt alt alt al,,,, 2醯醯1 2醯醯1 2醯醯1 2醯醯1))))ࣁΠҜᠼᆢϯޑҢཀკࣁΠҜᠼᆢϯޑҢཀკࣁΠҜᠼᆢϯޑҢཀკࣁΠҜᠼᆢϯޑҢཀკǶǶǶǶ1.1.1.1.ݰޤҜಒझډڙ্ԋݰޤځҜಒझډڙ্ԋݰޤځҜಒझډڙ্ԋݰޤځҜಒझډڙ্ԋځ

ӢηӵߏҜಒझౢғғޑࡕϯࢲӢηӵߏҜಒझౢғғޑࡕϯࢲӢηӵߏҜಒझౢғғޑࡕϯࢲӢηӵߏҜಒझౢғғޑࡕϯࢲ.ϯǹǹǹǹ2.2.2.2ࢲϯࢲϯࢲϯࢲ plateletplateletplateletplatelet----derived growth factorderived growth factorderived growth factorderived growth factor (PDGF)  (PDGF)  (PDGF)  (PDGF) ǵǵǵǵ

transforming growth factortransforming growth factortransforming growth factortransforming growth factor     (TGF (TGF (TGF (TGF---- ) ) ) ) ǵǵǵǵtumor necrosis factortumor necrosis factortumor necrosis factortumor necrosis factor     (T (T (T (T螨F螨F螨F螨F---- ))))٬ᠼᆢ٬ᠼᆢ٬ᠼᆢ٬ᠼᆢ

҆ಒझቚғᆶܰՏ҆ಒझቚғᆶܰՏ҆ಒझቚғᆶܰՏ҆ಒझቚғᆶܰՏǴǴǴǴϷಔϷಔϷಔϷಔᙃӢηᙃӢηᙃӢηᙃӢη plasminogen activator inhibitor 1, 2plasminogen activator inhibitor 1, 2plasminogen activator inhibitor 1, 2plasminogen activator inhibitor 1, 2 (PAI (PAI (PAI (PAI----1, PAI1, PAI1, PAI1, PAI----2)2)2)2)

ߦԋڙಔᙃᏉܫ٠ڰр୷፦ߎឦೈқ䁙ߦԋڙಔᙃᏉܫ٠ڰр୷፦ߎឦೈқ䁙ߦԋڙಔᙃᏉܫ٠ڰр୷፦ߎឦೈқ䁙ߦԋڙಔᙃᏉܫ٠ڰр୷፦ߎឦೈқ䁙    Gelatinase AGelatinase AGelatinase AGelatinase A ᆶᆶᆶᆶ B B B B ٰઇᚯ୷ۭጢၲډᠼᆢ҆ಒझٰઇᚯ୷ۭጢၲډᠼᆢ҆ಒझٰઇᚯ୷ۭጢၲډᠼᆢ҆ಒझٰઇᚯ୷ۭጢၲډᠼᆢ҆ಒझ

ϷԼᠼᆢ҆ಒझܰՏϷԼᠼᆢ҆ಒझܰՏϷԼᠼᆢ҆ಒझܰՏϷԼᠼᆢ҆ಒझܰՏǹǹǹǹ3. 3. 3. 3. ܰՏޑᠼᆢ҆ಒझᆶԼᠼᆢ҆ಒझញܫаጤচೈқࣁЬޑಒझѦ୷ܰՏޑᠼᆢ҆ಒझᆶԼᠼᆢ҆ಒझញܫаጤচೈқࣁЬޑಒझѦ୷ܰՏޑᠼᆢ҆ಒझᆶԼᠼᆢ҆ಒझញܫаጤচೈқࣁЬޑಒझѦ୷ܰՏޑᠼᆢ҆ಒझᆶԼᠼᆢ҆ಒझញܫаጤচೈқࣁЬޑಒझѦ୷

፦ೈқ፦ೈқ፦ೈқ፦ೈқǴǴǴǴԶౢғޑՈᆅཥԶౢғޑՈᆅཥԶౢғޑՈᆅཥԶౢғޑՈᆅཥғӢηӵғӢηӵғӢηӵғӢηӵ vascular endothelial growth factorvascular endothelial growth factorvascular endothelial growth factorvascular endothelial growth factor (VEGF)  (VEGF)  (VEGF)  (VEGF) ϷϷϷϷ    fibroblast fibroblast fibroblast fibroblast 

growth factor 2growth factor 2growth factor 2growth factor 2 (FGF (FGF (FGF (FGF----2) 2) 2) 2) ԋՈᆅཥғԋՈᆅཥғԋՈᆅཥғԋՈᆅཥғǹǹǹǹ4.4.4.4.ӧಒझѦ୷፦ೈқញрޑΠࣁѳᑽԶౢғӧಒझѦ୷፦ೈқញрޑΠࣁѳᑽԶౢғӧಒझѦ୷፦ೈқញрޑΠࣁѳᑽԶౢғӧಒझѦ୷፦ೈқញрޑΠࣁѳᑽԶౢғ

ᑈǴǴǴǴԼᠼᆢԼᠼᆢԼᠼᆢԼᠼᆢ؈ԋΑಒझѦ୷፦่݀ޑӢηᄌҬϕբҔڋឦೈқ䁙ߎጤচೈқ䁙ᆶ୷፦ޑᑈ؈ԋΑಒझѦ୷፦่݀ޑӢηᄌҬϕբҔڋឦೈқ䁙ߎጤচೈқ䁙ᆶ୷፦ޑᑈ؈ԋΑಒझѦ୷፦่݀ޑӢηᄌҬϕբҔڋឦೈқ䁙ߎጤচೈқ䁙ᆶ୷፦ޑᑈ؈ԋΑಒझѦ୷፦่݀ޑӢηᄌҬϕբҔڋឦೈқ䁙ߎጤচೈқ䁙ᆶ୷፦ޑ

҆ಒझౢғޑՈᆅԏᕭન҆ಒझౢғޑՈᆅԏᕭન҆ಒझౢғޑՈᆅԏᕭન҆ಒझౢғޑՈᆅԏᕭન II II II II ԋݰޤԋݰޤԋݰޤԋݰޤҜಒझޑΫҜಒझޑΫҜಒझޑΫҜಒझޑΫǴǴǴǴനࡕԋᠼᆢϯ่݀ޑനࡕԋᠼᆢϯ่݀ޑനࡕԋᠼᆢϯ่݀ޑനࡕԋᠼᆢϯ่݀ޑǶǶǶǶ    

 εᆶቚғ ( ( ( (AAAAirway smooth muscle irway smooth muscle irway smooth muscle irway smooth muscleޥޑၰѳྖԼ֎ڥεᆶቚғޥޑၰѳྖԼ֎ڥεᆶቚғޥޑၰѳྖԼ֎ڥεᆶቚғޥޑၰѳྖԼ֎ڥ     3333----2222

hypertrophy / hyperplasia)hypertrophy / hyperplasia)hypertrophy / hyperplasia)hypertrophy / hyperplasia):  

        ѳྖԼ፦ໆޑቚух֖ޥεϷቚғᡂϯǶޥεࡰࢂѳྖԼಒझᡂ

εǴቚғࡰࢂ߾ѳྖԼಒझᡂӭǶഹੰΓڥޑ֎ၰѳྖԼಒझޥε

ቚғޑ࣬ޑ߈ҜಒझǴЪՏύܭЬڥ֎ၰǴЍᆅ

ϷಒЍᆅǴ܌аԖز٤ࣴᡉҢ೭٤ѳྖԼಒझёૈҗڬᜐಔᙃ܌ᙯ

ϯ܈ᙯ౽Զٰޑ (Fernandes, 肽itchell et al. 2醯醯3)ǴӵკΟǶ 

 
კΟკΟკΟკΟ: (: (: (: (肽BBS ; Humanity first 肽BBS ; Humanity first 肽BBS ; Humanity first 肽BBS ; Humanity first ))))კკკკ 1111 ֎ڥޑࡕεϯᆶቚғޥѳྖԼࣁკΒ֎ڥޑࡕεϯᆶቚғޥѳྖԼࣁკΒ֎ڥޑࡕεϯᆶቚғޥѳྖԼࣁკΒ֎ڥޑࡕεϯᆶቚғޥѳྖԼࣁၰǹǹǹǹკΒ֎ڥޑத҅ࣁၰ֎ڥޑத҅ࣁၰ֎ڥޑத҅ࣁၰ֎ڥޑத҅ࣁ

ၰၰၰၰǶǶǶǶ    

2222----4444     ᗹጢΠဏᡏቚғᗹጢΠဏᡏቚғᗹጢΠဏᡏቚғᗹጢΠဏᡏቚғ (submucosal glands hyperplasia) (submucosal glands hyperplasia) (submucosal glands hyperplasia) (submucosal glands hyperplasia):  

  ᗹጢΠጕᡏࢂᗹన܄ᗐೈқޑᇙٰྍǴҜғߏӢηڙᏔ

(epidermal growth factor receptor, EGFR)ࢲޑϯჹܭᗹనೈқޑ

1 2 
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ᇙתᄽख़ाفՅǶӧഹੰڥޑ֎ၰҜύǴEGFR Ԗܴᡉޑቚ

уǴӧԴႵޑჴᡍኳࠠύǴEGFR ࢲޑϯΨԋᗹనᑗೈқౢғቚ

у(Amishima, 肽unakata et al. 1998)Ƕ ӭޑಒझᐟનڈޑᐟҭ

ёᏤठᗹనೈқޑၸࡋϩݜǶӢᗹనೈқޑၸࡋϩݜǴᡣڥ֎ၰޑ

ᆅ৩ઞǴΨࢂԋഹੰߔ༞ޑচӢϐ (Shim, 

Dabbagh et al. 2醯醯1)Ƕ 

2222----5555     ՈᆅཥғՈᆅཥғՈᆅཥғՈᆅཥғ (angiogenesis) (angiogenesis) (angiogenesis) (angiogenesis):  

  வޑЍᆅϪТᔠջёᢀჸډᇸޑࡋഹੰЍᆅՈ

ᆅཥғޑᡂϯ (Li and Wilson 1997)ǶԶԖЎࡰрҗফഹੰ

 .ཥғՈᆅ(Tanaka, Yamada et alޑቚуډЍᆅᗹጢΨёаᢀჸޑ

2醯醯3)Ƕ 

2222----6  6  6  6  ୷፦ߎឦೈқ䁙୷፦ߎឦೈқ䁙୷፦ߎឦೈқ䁙୷፦ߎឦೈқ䁙 ( 肽atrix 肽etalloproteinases, 肽肽Ps )  ( 肽atrix 肽etalloproteinases, 肽肽Ps )  ( 肽atrix 肽etalloproteinases, 肽肽Ps )  ( 肽atrix 肽etalloproteinases, 肽肽Ps ) ޑፓޑፓޑፓޑፓ

    

  Զԋ୷ۭጢઇᚯᆶᠼᆢ҆ಒझ౽ՉቚғߦԋಒझѦ୷፦؈ᑈ

നЬाፓሇન൩ࢂ୷፦ߎឦೈқ䁙ޑբҔԋǶёаଓນډനԐ

วޑ୷፦ߎឦೈқ䁙ࣁӧ 1962 ԃ߃җጿ૩׀Ѓวޑ໔፦܄ጤচ

ೈқ䁙 (interstitial collagenase) ࢂനӃඔॊᆶપϯрٰޑ

肽肽PǴ肽肽Ps ୖϒΑӭᅿғфૈǴӵബޑᘰӝ (wound healing)ǵ

่ጌಔᙃख़ࡌᆶঅံ (remodeling and repair)ǵ௨ռ 
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(ovulation)ǵମғߏᆶख़༟ (bone growth and remodeling)ᆶՈᆅ

ཥғ (angiogenesis)Ƕӧੰӵᕎੱಒझޑᙯ౽ǵᜢݹϷӭว܄

ฯϯੱ (Bafetti, Young et al. 1998; Vu, Shipley et al. 1998; 

Vu and Werb 2醯醯醯; Opdenakker, 螨elissen et al. 2醯醯3; Fingleton 

2醯醯7)Ǵ୷፦ߎឦೈқ䁙ࢲޑϯᆶڋдբҔלޑ୷፦ߎឦೈқ䁙

ಔᙃӢη (tissue inhibitors of 肽肽Ps, TI肽Ps)ᆶಒझѦ୷፦ޑж

ᖴԖख़ाޑፓբҔǶ୷፦ߎឦೈқ䁙ޑᅿᜪҞςޕԖ 2醯 ᅿϐ

ӭǴϩᜪёаϩԋ collagenases, gelatinases, stromelysins, 

macrophage, metalloelastase, matrilysin and membrane type 肽肽Ps 

(Sbardella, Fasciglione et al. 2醯12)ǶԖЎࣴزᇥܴӧޤᠼ

ᆢϯ੯ੰϐݰޤޑΠҜᠼᆢϯวډ໔፦ಒझӵᠼᆢ҆ಒ

झǴаϷխࣝಒझவ໔፦ᙯ౽ݰޤډ (Basset, Okada et al. 1997)Ƕ

ԶᅽҖ (Fukuda, Ishizaki et al. 1998) ΓزࣴޑวډΑӧ

ΑಒझѦ୷፦ೈқፏӵډϣᠼᆢϯୱୀෳݰޤޑᠼᆢϯޤ܄ۓ

fibronectin ǵ collagens-I, III and IV ǹΨӧݰޤϣᠼᆢϯ

ୱୀෳډ୷፦ߎឦೈқ䁙ޑ 肽肽P-1 ǵ 肽肽P-2 ǵ 肽肽P-9 Ϸל୷፦ߎឦ

ೈқ䁙ಔᙃӢη TI肽P-2 хᙟӧख़ғޑҜಒझǶฅԶব٤ಒझౢ

ғ 肽肽Ps ᆶӵՖፓ 酶 ୷፦ߎឦೈқ䁙ឦܭ Zn(ᎋ)٩ᒘࠠ-ϣᴏ

两䁙Ǵ่ځᄬ֡а 螨ᆄಔԋޑঁ signal peptide ܈ propeptideǴ
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ᆶ֖Ԗঁڀଯߥࡋ੮ޑ܄ᎋ่܌ӝޑϯୱ Ȑcatalytic 

domainȑ Ϸ Cᆄ ่ᄬᜪ՟ޑ hemopexin Ϸ vitronectin ܌ԋޑ

䁙চ Ȑproenzymesȑ БԄϩݜӸӧǴѬॺѸሡҗࢲϯբҔωڀԖ

ೈқϩှ܄ࢲǴǶ҅தޑғݩΠǴ୷፦ߎឦೈқ䁙೯தό߄ܭ

ᓉЗރᄊΠϐಔᙃ܈ಒझǴѬ߄ޑࢂಒझѦ໔፦วғख़ࡌਔω

ᇨวϩݜ Ƕ୷፦ߎឦೈқ䁙୷Ӣ߄Ьाډڙᙯᒵቫԛ 

Ȑtranscriptional levelȑޑፓ (Johnsen, Lund et al. 1998)Ǵ

ӧᇨว܄୷፦ߎឦೈқ䁙୷ӢǴх֖Α 肽肽P-1, 肽肽P-3, 肽肽P-7, 肽肽P-9, 

肽肽P-1醯, 肽肽P-12, 肽肽P-13  Ԗ AP-1 Ȑactivatorڀηୱ௴ޑ

protein-1ȑ ǵPEA3 Ȑpolyoma enhancer A binding protein-3ȑ ǵ

TIE ȐTGF-͊  inhibitory  elementȑ ǵGC ǵSp-1  binding siteǵ

SBE ȐSTAT  binding  elementȑ ǵC/EBP-͊ ȐCCAAT/enhancer 

binding  protein-͊ȑ ǵOSE-2 Ȑosteoblast-specific  

element-2ȑ ǵSPRE Ȑstromelysin-1  PDGF-responsive  

elementȑ ǵTRF Ȑoctamer binding proteinȑǵSil Ȑsilencer  

sequenceȑ ǵ螨F-͒B Ȑnuclear  factor  kappa binding  

proteinȑ ǵ螨F-1 Ȑnuclear  factor-1ȑϷ RARE Ȑretinoic  acid 

responsive elementȑߥ੮܄ፓൂϡޑᙯᒵӢηǶ೭٤ᙯᒵӢη

Զፓ৲ૻޑܫϯխࣝಒझញࢲ୷፦ಒझϷ܈ဍዦಒझډڙ߄ޑ
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Ǵӵಒझᐟન (cytokines)ǵғߏӢη (growth factor)Ϸठᕎ୷

Ӣ (oncogene)ǴԜѦӧಒझࠠᄊׯᡂޣ܈ӢᕉნᓸΚڈᐟࢲϯ 

mitogen-activated protein kinase (肽APK, ERK, J螨K/SAPK, p38) ૻ

৲ሀၡ৩Ǵ่ӝԿ୷፦ߎឦೈқ䁙୷Ӣ௴ηޑ AP-1 Ϸ ETS ᙯ

ᒵӢηǴᇨวፓ୷፦ߎឦೈқ䁙ޑᙯᒵ߄ (Robinson and Cobb 

1997; Lewis and 螨orman 1998)Ƕ 

2222----7  7  7  7  ᠼᆢౚϷᠼᆢ҆ಒझفޑՅᠼᆢౚϷᠼᆢ҆ಒझفޑՅᠼᆢౚϷᠼᆢ҆ಒझفޑՅᠼᆢౚϷᠼᆢ҆ಒझفޑՅ    

  ԖࣴزᡉҢрՈనύԖᜪ՟ᠼᆢ҆ಒझ (fibroblasts)

ᠼᆢౚ (fibrocytes) (Quan, Cowper et al. 2醯醯4)Ƕҗମᡎౢғޑ

ᠼᆢ҆ಒझࣁՏǴբڙᠼᆢౚёа౽ՉԿಔᙃޑԿՈనύܫញࡕ

ᆶԼᠼᆢ҆ಒझޑྍٰޑख़ाفՅǴୖᆶಔᙃঅൺޑၸำ (Abe, 

Donnelly et al. 2醯醯1)Ƕӧ Schmidt ᏢزࣴޑޣЎύࡰр 

(Schmidt, Sun et al. 2醯醯3)Ǵӧၸ௵܄ഹޑޣኪ៛ܭၸ௵চύǴ

ԋΑᜪ՟ᠼᆢౚޑಒझᆫӧЍᆅᗹጢǶ೭٤ಒझၸჴᡍჴ

ಃࠠጤচаϷalpha-ѳྖԼ߄ϸᔈӕਔΨԖ܄ޑԖCD34ڀځ

Լೈқ (alpha-smooth muscle actin, α-S肽A)Ǵ٠ЪᆫᑈӧҜ

Πޑጤচ؈ᑈೀǶќѦӧΓࣴزύᡉҢǴՈనύޑᠼᆢౚߦᠼ

ᆢϯޑಒझᐟનڈᐟࡕǴёаᙯϯԋࣁԼᠼᆢ҆ಒझǴ೭ኬ่݀ޑ՟

ЯᇥܴΑՈనύޑᠼᆢౚёаԋࣁԼᠼᆢ҆ಒझޑ០ಒझ٠Ъ
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ԋഹޑޣΠҜᠼᆢϯǶ 

    ՅفޑၰѳྖԼ֎ڥՅفޑၰѳྖԼ֎ڥՅفޑၰѳྖԼ֎ڥՅفޑၰѳྖԼ֎ڥ  8  8  8  8----2222

ፓࢂࣁಒЍᆅύǴѬᇡޑఋ҃ډᆅܭၰѳྖԼӸӧ֎ڥ  

ЍᆅၮΚޑख़ाಔᙃ (Gunst and Tang 2醯醯醯)ǶӭᏵࡰр

ޑᆶख़༟ݹၰว֎ڥՅѦҭёୖᆶفޑࢂၰѳྖԼନΑ֎ڥ

Չ (Amrani and Panettieri 2醯醯3)Ƕڥ֎ၰѳྖԼޑᡂϯډڙಒ

झᐟનᆶಒझѦ໔፦ޑቹៜǴᏤठၰၸࡋϸᔈǶ 

ಃಃಃಃ 3333  : Hig : Hig : Hig : High mobility group box 1 (H肽GB1)h mobility group box 1 (H肽GB1)h mobility group box 1 (H肽GB1)h mobility group box 1 (H肽GB1)ת܌ᄽفޑՅת܌ᄽفޑՅת܌ᄽفޑՅת܌ᄽفޑՅ    

3333----1 H肽GB11 H肽GB11 H肽GB11 H肽GB1 ᙁϟᙁϟᙁϟᙁϟ    

  High mobility group box 1 proteins (H肽GB1) ࢂӧ 1973 ԃ

วޑ (Goodwin, Sanders et al. 1973)ǶH肽GB1 ೈқ่ᄬӵޑ

კѤǶH肽GB1 ࣁᆶࢉՅ፦Ԗᜢޑೈқ٠ୖᆶΑ D螨A ޑፓᆶᙯ

ᒵǶH肽GB1 ࢂ H肽G proteins ္ޑǴѬᆶ D螨A ޑᗖ่ࢂឦߚ

ޑ܄ (Bustin 1999)ǶH肽GB1 ӧԐයزࣴޑวࣁঁ D螨A ่ӝೈ

қǴёаᆢ nucleosome ϯࢲᄬǴፓ୷ӢᙯᒵϷ่ޑ D螨A ख़ಔǵ

অൺᆶፄᇙޑфૈ (Landsman and Bustin 1993)Ƕ 
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კѤკѤკѤკѤ::::    ((((Lotze and Tracey 2醯醯5Lotze and Tracey 2醯醯5Lotze and Tracey 2醯醯5Lotze and Tracey 2醯醯5))))    ࣁࣁࣁࣁ H肽GB1H肽GB1H肽GB1H肽GB1 ᄬკǶǶǶǶH肽GB1H肽GB1H肽GB1H肽GB1่ޑᄬკ่ޑᄬკ่ޑᄬკ่ޑ ԖঁԖঁԖঁԖঁ AAAA ((((ữ୷ለୱữ୷ለୱữ୷ለୱữ୷ለୱ 9999 ډډډډ 79)79)79)79)

ᆶᆶᆶᆶBBBB((((ữ୷ለୱữ୷ለୱữ୷ለୱữ୷ለୱ88888888162ډډډډ)162)162)162)ᆶঁለ܄ữ୷ለᆶঁለ܄ữ୷ለᆶঁለ܄ữ୷ለᆶঁለ܄ữ୷ለCCCC҃ᆄ҃ᆄ҃ᆄ҃ᆄ ( ( ( (ữ୷ለୱữ୷ለୱữ୷ለୱữ୷ለୱ186186186186214ډډډډ)214)214)214)ǴǴǴǴBBBBୱࢂୱࢂୱࢂୱࢂH肽GB1H肽GB1H肽GB1H肽GB1

ᇨᏤಒझᐟનᇨᏤಒझᐟનᇨᏤಒझᐟનᇨᏤಒझᐟનǴǴǴǴ܄ࢲځՏӧ܄ࢲځՏӧ܄ࢲځՏӧ܄ࢲځՏӧ 2醯2醯2醯2醯 ঁữ୷ለූ୷ঁữ୷ለූ୷ঁữ୷ለූ୷ঁữ୷ለූ୷ǴǴǴǴख़ಔޑख़ಔޑख़ಔޑख़ಔޑ BBBB ૈኳᔕӄߏϩηڈᐟൂਡౚૈኳᔕӄߏϩηڈᐟൂਡౚૈኳᔕӄߏϩηڈᐟൂਡౚૈኳᔕӄߏϩηڈᐟൂਡౚ

ౚౢғ܄ύ܈ѮᏘಒझ܈ౚౢғ܄ύ܈ѮᏘಒझ܈ౚౢғ܄ύ܈ѮᏘಒझ܈ౚౢғ܄ύ܈ѮᏘಒझ܈ T螨FT螨FT螨FT螨F----αߦวݹӢηߦวݹӢηߦวݹӢηߦวݹӢηǴǴǴǴख़ಔޑࡕख़ಔޑࡕख़ಔޑࡕख़ಔޑࡕ AAAA ೈқࢂ߾ёаלӄߏϩηکೈқࢂ߾ёаלӄߏϩηکೈқࢂ߾ёаלӄߏϩηکೈқࢂ߾ёаלӄߏϩηک

ख़ಔख़ಔख़ಔख़ಔ BBBB ೈқޑठวݹբҔೈқޑठวݹբҔೈқޑठวݹբҔೈқޑठวݹբҔǶǶǶǶ    

  H肽GB1 ᆄ߈ӧεϩಒझϐύǴନΑआՈౚಒझаϷҜጥᆶ߄

ဉޑҜಒझ (Lotze and Tracey 2醯醯5)ǶH肽GB1 Ԗٿᅿញܫ৩ញ

ࣁ߾໔ǴޜಒझѦډܫ H肽GB1 ӧಒझਡϣΌㄽϯЬញܫǴќ߾

 җಒझਡϣᘉණрٰ (Lotze and Tracey 2醯醯5)ǶࡕಒझᐕԝΫࣁ
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კϤკϤკϤკϤ: : : : ((((Lotze and Tracey 2醯醯5Lotze and Tracey 2醯醯5Lotze and Tracey 2醯醯5Lotze and Tracey 2醯醯5))))    H肽GB1H肽GB1H肽GB1H肽GB1 ӧಒझਡϣᆶਡѦفޑՅӧಒझਡϣᆶਡѦفޑՅӧಒझਡϣᆶਡѦفޑՅӧಒझਡϣᆶਡѦفޑՅǶǶǶǶ    a.a.a.a.ӧಒझਡϣӧಒझਡϣӧಒझਡϣӧಒझਡϣǴǴǴǴH肽GB1H肽GB1H肽GB1H肽GB1 ᆶᆶᆶᆶ

D螨AD螨AD螨AD螨A ่ӝ٠Ъፓ่ӝ٠Ъፓ่ӝ٠Ъፓ่ӝ٠Ъፓ D螨AD螨AD螨AD螨A ᙯᒵӢηᙯᒵӢηᙯᒵӢηᙯᒵӢηǹǹǹǹ b. b. b. b.ӧઓسวػӧઓسวػӧઓسวػӧઓسวػᆶືँཞύᆶືँཞύᆶືँཞύᆶືँཞύǴǴǴǴH肽GB1H肽GB1H肽GB1H肽GB1 ߄ӧືँ߄ӧືँ߄ӧືँ߄ӧືँ

ಒझ߄य़วځߦືँрғߏᆶँଆޑғߏಒझ߄य़วځߦືँрғߏᆶँଆޑғߏಒझ߄य़วځߦືँрғߏᆶँଆޑғߏಒझ߄य़วځߦືँрғߏᆶँଆޑғߏǴǴǴǴԜѦΨ߄ӧᕎੱಒझ߄य़ߦಒझԜѦΨ߄ӧᕎੱಒझ߄य़ߦಒझԜѦΨ߄ӧᕎੱಒझ߄य़ߦಒझԜѦΨ߄ӧᕎੱಒझ߄य़ߦಒझ

౽Չᆶᕎੱᙯ౽౽Չᆶᕎੱᙯ౽౽Չᆶᕎੱᙯ౽౽Չᆶᕎੱᙯ౽ǹǹǹǹ c. c. c. c.ӧಒझѦਔд่ӝಒझ߄य़ڙᏔӧಒझѦਔд่ӝಒझ߄य़ڙᏔӧಒझѦਔд่ӝಒझ߄य़ڙᏔӧಒझѦਔд่ӝಒझ߄य़ڙᏔ RAGERAGERAGERAGEǵǵǵǵTLR2TLR2TLR2TLR2 ܈܈܈܈ TLR4 TLR4 TLR4 TLR4 ǴǴǴǴ٬٬٬٬ 螨F螨F螨F螨F----κB B B B 

translocationtranslocationtranslocationtranslocation ΕಒझਡϣΕಒझਡϣΕಒझਡϣΕಒझਡϣǹǹǹǹ d.H肽GB1 d.H肽GB1 d.H肽GB1 d.H肽GB1 ၸࢲϯޑխࣝಒझӵѮᏘಒझϷँಒझၸࢲϯޑխࣝಒझӵѮᏘಒझϷँಒझၸࢲϯޑխࣝಒझӵѮᏘಒझϷँಒझၸࢲϯޑխࣝಒझӵѮᏘಒझϷँಒझǴǴǴǴ೭٤೭٤೭٤೭٤

ಒझдॺၸಒझᐟનࢂ܈ϣࢥનڈޑᐟԶࢲϯಒझдॺၸಒझᐟનࢂ܈ϣࢥનڈޑᐟԶࢲϯಒझдॺၸಒझᐟનࢂ܈ϣࢥનڈޑᐟԶࢲϯಒझдॺၸಒझᐟનࢂ܈ϣࢥનڈޑᐟԶࢲϯǴǴǴǴҗࢲܭϯխࣝಒझౢғΑၸΌㄽϯޑҗࢲܭϯխࣝಒझౢғΑၸΌㄽϯޑҗࢲܭϯխࣝಒझౢғΑၸΌㄽϯޑҗࢲܭϯխࣝಒझౢғΑၸΌㄽϯޑ H肽GB1H肽GB1H肽GB1H肽GB1

ᆫӧϩݜрѐޑྋ䁙ᡏЪаԜញܫрಒझѦᆫӧϩݜрѐޑྋ䁙ᡏЪаԜញܫрಒझѦᆫӧϩݜрѐޑྋ䁙ᡏЪаԜញܫрಒझѦᆫӧϩݜрѐޑྋ䁙ᡏЪаԜញܫрಒझѦǹǹǹǹ e. e. e. e.ӧಒझᚯԝޑၸำύҗಒझਡϣញܫӧಒझᚯԝޑၸำύҗಒझਡϣញܫӧಒझᚯԝޑၸำύҗಒझਡϣញܫӧಒझᚯԝޑၸำύҗಒझਡϣញܫǴǴǴǴ

ಒझԝΫёૈࢂӢࣁวಒझԝΫёૈࢂӢࣁวಒझԝΫёૈࢂӢࣁวಒझԝΫёૈࢂӢࣁวࢂ܈ݹঅൺԋࢂ܈ݹঅൺԋࢂ܈ݹঅൺԋࢂ܈ݹঅൺԋǹǹǹǹ f. f. f. f.ঃऩಒझࢂҗಒझΫࢂ܈җঃऩಒझࢂҗಒझΫࢂ܈җঃऩಒझࢂҗಒझΫࢂ܈җঃऩಒझࢂҗಒझΫࢂ܈җ UVUVUVUV ቹៜǴǴǴǴH肽GB1H肽GB1H肽GB1H肽GB1ޑቹៜޑቹៜޑቹៜޑ

    рಒझѦǶǶǶǶܫಒझਡϣ٠Ъόញܭ੮߾рಒझѦܫಒझਡϣ٠Ъόញܭ੮߾рಒझѦܫಒझਡϣ٠Ъόញܭ੮߾рಒझѦܫಒझਡϣ٠Ъόញܭ੮߾

  ӧวݹϸᔈޑཞύӵ:ޤᠼᆢϯ੯ੰǵѮᏘಒझځ܈дխࣝ

ಒझࢲޑϯቚу H肽GB1 ޑϸᔈǴӕਔ H肽GB1 ΨڈᐟΠෞಒझ

ᐟનޑϸᔈǶӭಒझ߄ޑໆቚуаϷวޑݹಒझᐟનϩݜߦ

٬  H肽GB1  ቚуᐋँރಒझ (dendritic  cell)ޑԋዕ (肽essmer, 

Yang et al. 2醯醯4)Ƕ H肽GB1 ڈᐟൂޑਡౚ (monocytes)ቚуᗹ

 ,፦ (RouhiainenނϸᔈݹวکಒझᐟનޑӭܫբҔаϷញߕ

Kuja-Panula et al. 2醯醯4; Kokkola, Andersson et al. 2醯醯5)Ƕ೭

٤ቹៜՔᒿځдޑಒझᐟનԶቚу (De肽arco, Fink et al. 

2醯醯5)Ƕ༐ύ܄қՈౚ H肽GB1 ڈᐟ߾ቚу 肽AC-1 ک RAGEǴӢԜ

Զࢲϯ೭٤ಒझᗹߕϷᙯ౽ૈޑΚ (Orlova, Choi et al. 2醯醯7)Ƕ 
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კϤკϤკϤკϤ: : : : ((((Abraham, Arcaroli et al. 2醯醯醯Abraham, Arcaroli et al. 2醯醯醯Abraham, Arcaroli et al. 2醯醯醯Abraham, Arcaroli et al. 2醯醯醯)))) H肽GB1 H肽GB1 H肽GB1 H肽GB1 ԋวݹϸᔈޑᘉεԋวݹϸᔈޑᘉεԋวݹϸᔈޑᘉεԋวݹϸᔈޑᘉε    

    

3333----2  H肽GB12  H肽GB12  H肽GB12  H肽GB1 ᆶޤ੯ੰޑᜢೱ܄ᆶޤ੯ੰޑᜢೱ܄ᆶޤ੯ੰޑᜢೱ܄ᆶޤ੯ੰޑᜢೱ܄    

  ӧޤǴ࡚ޤ܄ཞੰޑΓϷ๏ϒλႵ LPS ቚуՈనϷ

న (BALF) H肽GB1ࢱؑޤ  (Ueno, 肽atsuda et al. 2醯醯4)ǹа߄ޑ

ᆅᅀΕБԄ๏ϒλႵ  H肽GB1  Їว࡚ޤ܄ཞǵޤНဍǵቚ

уޤ T螨FǵIL-1β ǳǵ肽IP-2  . (Abraham, Arcaroli et al߄ޑ

2醯醯醯)ǹӧޤᠼᆢϯ੯ੰӵ cystic fibrosis ว H肽GB1 ߄ޑ

ໆቚ уǴԶ๏ϒ H肽GB1 ԋޤ༐ύ܄қՈౚΕߟϷޤ໔፦फ़

ނౢှ proline-glycine-proline (PGP)ౢޑғ (Rowe, Jackson et 

al. 2醯醯8)ǶӢԜ H肽GB1 ᆶޤᠼᆢϯᔈԖᜢೱǶӧނჴᡍҽǴ

Sato Γ (Sato, Suzuki et al. 2醯醯醯)ճҔ bleomycin ᇨวࡕݹޤ
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ԋޤᠼᆢϯޑނኳԄύวډ H肽GB1 ӧ BALF ύޑᐚࡋቚуǴ 

ԜѦдॺวډ H肽GB1 ჹΓᜪޤᠼᆢ҆ಒझቚғԖߦޑቹៜ܄

ӸӧǶ೭٤ᇥܴΑ H肽GB1 ჹޤܭᠼᆢϯޑᜢᖄ܄Ƕ 

3333----3  H肽GB13  H肽GB13  H肽GB13  H肽GB1 ჹܭಒझᙯ౽ᆶಒझቚғޑᜢೱ܄ჹܭಒझᙯ౽ᆶಒझቚғޑᜢೱ܄ჹܭಒझᙯ౽ᆶಒझቚғޑᜢೱ܄ჹܭಒझᙯ౽ᆶಒझቚғޑᜢೱ܄    

Ўᇥܴޑԃ߈   H肽GB1 ߦಒझޑᙯ౽Ǵ ࣴ߄زҢ H肽GB1 

 ϯ٠Ъԋಒझᙯ౽ (Yang, Chen etࢲځಒझރᐋँޑ٬Γᜪߦ

al. 2醯醯7)ǴTaguchi ΓวΑ H肽GB1 ჹဍዦಒझޑᙯ౽՞Ԗࡐε

ᜢ߯ (Taguchi, Blood et al. 2醯醯醯) Ƕ ନΑխࣝಒझᆶဍዦಒޑ

झϐѦǴӧځдಒझႽفࢂ፦ಒझ (keratinocytes)ǵѳྖԼಒझ 

(smooth muscle cell)ǵጤ፦ዦಒझ (glioma cell)Ϸ໔፦Ոᆅ༸ಒ

झ (mesoangioblasts)ࢂ߾Ԗวډ H肽GB1 ౽೭٤ಒझᙯߦԖڀ

 .Κ (Palumbo, Sampaolesi et al. 2醯醯4; Bassi, Giussani et alૈޑ

2醯醯8; Ranzato, Patrone et al. 2醯1醯)Ǵӧቹៜಒझᙯ౽ૻޑ৲

ሀၡ৩ύǴف፦ಒझวёૈࢂၸ ERK1/ERK2 ೈқᐟ䁙ૻޑ৲ሀ

խࣝಒझӵѮᏘޑϯࢲԋ (Ranzato, Patrone et al. 2醯1醯)ǹ܌

ಒझࢂ߾วډH肽GB1ၸtoll-like receptor 24܈ (TLR2, TLR4)

җ 肽yD88 ৩ڈᐟ serine / threonine kinase (IRAK)Զࢲϯ 肽AP 

kinase ৩ޔࢂ܈ௗԋ IκB ޑ degradation ǹҭࢂ܈ၸ

receptor  for  advanced  glycation  end  products (RAGE)Ԝ
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ಒझ߄य़ڙޑᏔǴڈᐟ ras ϯࢲሀԶ৲ૻޑ 肽AP kinase ৩ౢғ

 ᐟન٬խࣝϸᔈᘉε (Abraham, Arcaroliݹᐟનᆶวݹวߦޑӭ׳

et al. 2醯醯醯ǹYang, Chen et al. 2醯醯7)ǶԜѦ H肽GB1 ၸ RAGE

ᐟڈᏔѐڙ CDC42 ᆶ Rac (guanosine triphosphatases)ࢲޑϯڈ٠

ᐟઓಒझวਔँଆޑғߏ (neurite growth) (Huttunen, Fages 

et al. 2醯醯2)Ƕ 
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ಃΒകಃΒകಃΒകಃΒക        ࣴزᐒࣴزᐒࣴزᐒࣴزᐒ    

ᠼޑаϷΠҜࠆቚޑၰ֎ڥഹख़ाठੰᐒᙯǴ܄ᄌࢂၰख़༟֎ڥ

ᆢϯڥࢂ֎ၰख़༟ޑനЬाԋӢϐǴԶԜຝᆶᠼᆢ҆ಒझޑᆫ

Ԗ࣬ᜢ܄ӸӧǶӵፏፕЎύගډ H肽GB1 ჹᠼᆢ҆ಒझ౽ՉаϷಒझ

ቚғԖޑۓቹៜ܄ǴӢԜӧךॺزࣴޑύǴךॺஒଞჹ H肽GB1 ჹܭ

Γᜪޤᠼᆢ҆ಒझޑಒझ౽ՉᆶಒझቚғޑբҔᆶᐒڋՉǶ 
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ಃΟകಃΟകಃΟകಃΟക    ჴᡍᆶБݤჴᡍᆶБݤჴᡍᆶБݤჴᡍᆶБݤ    

ಃಃಃಃ 1111     ϯᏢᛰᏊϯᏢᛰᏊϯᏢᛰᏊϯᏢᛰᏊ (chemicals) (chemicals) (chemicals) (chemicals)    

၂ᏊӜᆀ၂ᏊӜᆀ၂ᏊӜᆀ၂ᏊӜᆀ    ቷจቷจቷจቷจ    

Acrylamide A肽RESCO, USA 

Ammonium peroxodisulfate (APS) 肽ERCK, DE 

Ammonium chloride (螨H4Cl) Sigma-aldrich, USA 

Albumin, from bovine serum (BSA) Sigma-aldrich, USA 

L-Ascorbate (L-form vit. C) Sigma-aldrich, USA 

Bromophenol blue BioShop, CA 

Chloroform (CHCl3) J.T.Baker, USA 

Calcium chloride (CaCl2) BioShop, CA 

Coomassie blue BioShop, CA 

Dimethyl sulfoxide (D肽SO) Sigma-aldrich, USA 

Ethanol (C2H5OH) 肽ERCK, DE 

Glycine Bio Basic, CA 

Glycerol BioShop, CA 

Gelatin, from bovine skin Sigma-aldrich, USA 

Isopropanol Sigma-aldrich, USA 

肽ethanol (CH3OH) 肽ERCK, DE 

螨onidet P4醯 BioShop, CA 

Potassium chloride (KCl) J.T.Baker, USA 

Potassium dihydrogen phosphate    

(KH2PO4) 

J.T.Baker, USA 

Potassium hydrogen carbonate 

(KHCO3) 

J.T.Baker, USA 

Sodium azide (螨a螨3) 肽ERCK, DE 

Sodium Bicarbonate (螨aHCO3) A肽RESCO, US 

Sodium chloride (螨aCl) Sigma-aldrich, USA 

Sodium hydroxide (螨aOH) 肽ERCK, DE 

Sodium phosphate monobasic 

(螨aH2PO4) 

肽ERCK, DE 

Sulfuric acid (H2SO4) Sigma-aldrich, USA 

Sodium dodecyl sulfate (SDS) BioShop, CA 

TE肽ED BioShop, CA 

TRIS Bionovas, CA 
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Trypan-blue A肽RESCO, USA 

Tween-2醯 BioShop, CA 

Triton X-1醯醯 BioShop, CA 

Zinc chloride (ZnCl2) Panreac, ES 

  

 

ಃಃಃಃ 2222     ፂనଛБፂనଛБፂనଛБፂనଛБ (buffer solution) (buffer solution) (buffer solution) (buffer solution)    

RIPA lysis buffer pH 7.4 5醯醯ml 

ComponentComponentComponentComponent    ml / 5醯醯/mlml / 5醯醯/mlml / 5醯醯/mlml / 5醯醯/ml    

1肽 Tris-HCl pH 7.4 25ml 

5肽 螨aCl 15ml 

醯.5肽 EDTA 15ml 

2醯% Triton X-1醯醯 12.5ml 

1醯% 螨onidet P-4醯 5醯ml 

dd H2O 382.5ml 

 

1醯X PAGE running buffer pH 8.4 1L 

ComponentComponentComponentComponent    g/1Lg/1Lg/1Lg/1L    

Tris base 3醯g 

Glycine 144g 

ྋှֹӄࡕஒ pH ፓԿ 8.4 ӆံ dd H2O Կ 1L 

 

1醯X TBS pH 7.4 1L 

ComponentComponentComponentComponent    g/1Lg/1Lg/1Lg/1L    

螨aCl 87.66g 

Tris base 121.14g 

ྋှֹӄࡕஒ pH ፓԿ 7.4 ӆံ dd H2O Կ 1LǴྐ 
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1醯X PBS pH 7.4 1L 

ComponentComponentComponentComponent    g/1Lg/1Lg/1Lg/1L    

螨a2HPO4Ǹ12 H2O  28.71g 

螨aCl 8醯g 

KH2PO4 2g 

KCl 2g 

уΕ dd H2O ྋှֹӄࡕǴpH ፓԿ 7.4 ӆံ dd H2O ډ 1LǴྐ 

ಃಃಃಃ 3333     ٬Ҕಒझਲ਼ङඳၗ٬Ҕಒझਲ਼ङඳၗ٬Ҕಒझਲ਼ङඳၗ٬Ҕಒझਲ਼ङඳၗ: 

WI-38 : ࣁΓᜪޤޑᠼᆢ҆ಒझǴٰྍࣁΓᜪ҅தݩΠޤޑ

Ǵಒझ܄ឦܭຠࠠߕಒझǴдޑፄᇙයࣁ 24 λਔǴಒझᖼԾ

იݤΓ१ࠔπวࣴ܌ز/ғނၗྍߥӸϷࣴزύЈǶ 

ಃಃಃಃ 4444     Ꭶಒझ٬ҔᎦ୷Ꭶಒझ٬ҔᎦ୷Ꭶಒझ٬ҔᎦ୷Ꭶಒझ٬ҔᎦ୷: 

٬ҔϐᎦ୷ࣁ肽E肽 alpha 肽odification (1X) ᖼວԾHyClone ǹ 

Ꭶ୷٬ҔޑՈమ Fetal Bovine Serum ᖼວԾ GIBCO Ƕ 

ಃಃಃಃ 5555     ٬Ҕᛰ٬ނҔᛰ٬ނҔᛰ٬ނҔᛰނ: 

ಒझᐟનಒझᐟનಒझᐟનಒझᐟન (cytokine): (cytokine): (cytokine): (cytokine):    

  Recombinant human High-mobility group box 1 protein 

(Amphoterin ; H肽GB1) :ᖼԾ SIG肽A-ALDRICH (Catalog 螨umber 

H4652)Ǵࣁ E.coli ߄܌ޑΓᜪٰྍޑख़ಔೈқǶ Recombinant 

H肽GB1 High-mobility group box 1 protein (Amphoterin ; H肽GB1) :

ᖼວԾ R&D systems (Catalog 螨umber 169醯-H肽)ǴࣁλႵମᡎዦಒ
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झ߄܌ޑΓᜪٰྍޑख़ಔೈқǶ Recombinant human TGF-β1 

(Transforming growth factor-beta1) :ᖼວԾPEPROTECHǴࣁHEK293 

cells  ख़ಔೈқǶޑΓᜪٰྍޑ߄܌

ೈқᐟ䁙ڋᏊೈқᐟ䁙ڋᏊೈқᐟ䁙ڋᏊೈқᐟ䁙ڋᏊ(protein kinase inhibitor)(protein kinase inhibitor)(protein kinase inhibitor)(protein kinase inhibitor) :ӄࣣᖼԾ

SI肽GA-ALDRICH, USAǶ 

    .ᏊЬाфҔ    CCCCatalog 螨o.atalog 螨o.atalog 螨o.atalog 螨oڋᏊЬाфҔڋᏊЬाфҔڋᏊЬाфҔڋ    ᏊӜᆀڋᏊӜᆀڋᏊӜᆀڋᏊӜᆀڋ

SP6醯醯125 c-Jun 螨-terminal kinase 

(J螨K) 

129-56-6 

SB2醯358醯 p38 肽AP kinase 152121-47-6 

LY294醯醯2 phosphatidylinositol 

3-kinase (PI3K) 

934389-88-5 

PD98醯59 Extracellular 

signal-regulated 

kinases (ERK) 

167869-21-8 

BAY117醯82 nuclear factor of kappa 

B (螨F-͒B) 

19542-67-7 

SB415286 Glycogen synthase 

kinase-3 

264218-23-7 

 

ՋБᏀᗺ٬ݤҔϐלᡏՋБᏀᗺ٬ݤҔϐלᡏՋБᏀᗺ٬ݤҔϐלᡏՋБᏀᗺ٬ݤҔϐלᡏ:  

ભלᡏ :  

    ᡏᅿᜪ    ቷจቷจቷจቷจלᡏᅿᜪלᡏᅿᜪלᡏᅿᜪל

肽ouse-anti-human beta-actin antibody Gene Tex, USA 

Rabbit-anti-human Lamin a/c antibody cell signaling, 

USA 

Rabbit-anti-human 肽atrix metallopeptidase 9 

(肽肽P-9) antibody 

epitomic, USA 

肽ouse-anti-human RAGE antibody Gene Tex, USA 

肽ouse-anti-human toll-like receptor 4 antibody epitomic, USA 

肽ouse-anti-human toll-like receptor 2 antibody epitomic, USA 
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Rabbit-anti-human Akt antibody epitomic, USA 

Rabbit-anti-human phosphor-Akt antibody epitomic, USA 

Rabbit-anti-human phosphor-GSK3 beta antibody epitomic, USA 

Rabbit-anti-human phosphor-IkappaB alpha antibody Cell signaling, 

USA 

肽ouse-anti-human 螨F-͒B p65 antibody Cell signaling, 

USA 

Rabbit-anti-human beta-catenin antibody epitomic, USA 

Rabbit-anti-human phosphor-p38 肽AP kinase 

antibody 

epitomic, USA 

肽ouse-anti-human p38 kinase antibody Santa cruz, USA 

肽ouse-anti-human ERK antibody Santa cruz, USA 

肽ouse-anti-human phosphor-ERK antibody Santa cruz, USA 

肽ouse-anti-human J螨K antibody Santa cruz, USA 

肽ouse-anti-human phosphor-J螨K antibody Santa cruz, USA 

ᛰނᆶᛰނᆶᛰނᆶᛰނᆶ KitKitKitKit:    

  Thiazolyl Blue (肽TT)ᖼԾ A肽RESCO, USA ; Cell proliferation 

ELISA ᖼວԾ Roche, DE ; ಒझਡለޑપϯ٬Ҕޑ REzol C & T R螨A 

isolation solution ᖼວԾ PROTECH Ƕ 

RealRealRealReal----time PCR time PCR time PCR time PCR ٬܌ҔЇη٬܌ҔЇη٬܌ҔЇη٬܌ҔЇη:    

   ٬ҔޑЇηࢂҔ applied biosystems Їηी೬ᡏ primer 

express ीࡕፎ 肽ISSIO螨 BIOTECH (肽ISSIO螨 BIOTECH, USA) ᇙբ 

(Їηٰྍֹޑ D螨A ၗૻڗԾܭ 螨CBI ਡለၗᆛઠ )Ƕ 

PPPPrimer rimer rimer rimer ᅿᜪᅿᜪᅿᜪᅿᜪ    ForwardForwardForwardForward    ReverseReverseReverseReverse    

Human 肽肽P-9 CGCGCTGGGCTTAGATCAT GGTGCCGGATGCCATTC 

Human TLR2 TTGTGACCGCAATGGTATCTG GCCCTGAGGGAATGGAGTTTA 

Human TLR4 TGGTGTCCCAGCACTTCATC GCCAGGTCTGAGCAATCTCATA 

Human RAGE GAGCCAGAAGGTGGAGCAGTA GCAAGGGCACACCATCCT 

Human GAPDH TGCACCACCAACTGCTTAGC TCTTCTGGGTGGCAGTGATG 
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ಃಃಃಃ 6666     ಒझ܄ࢥჴᡍಒझ܄ࢥჴᡍಒझ܄ࢥჴᡍಒझ܄ࢥჴᡍ ( ( ( (Cell viability)Cell viability)Cell viability)Cell viability)    

ჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑ :  :  :  :     

ΑΑှࣁ   H肽GB1 ჹܭ WI-38 ճҔۓ،ॺךǴ܄ࢥԖಒझڀցࢂ

肽TT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

bromide) assay բࣁಒझ܄ࢥෳ၂ǴځচࢂճҔಒझϣಈጕᡏޑ

ณࣕለѐ਼䁙բҔ٬ 肽TT ޑ tetrazolium ᙯᡂԋᙔՅޑ 肽TT 

formazanǴуΕΑ Dimethyl sulfoxide ȐD肽SOȑࡕѐෳໆ֎Ӏॶ

57醯nm ջёளډಒझᗋচ 肽TT  Ƕ܄ࢲޑҢಈጕᡏ߄ΚǴջૈޑ

ჴᡍᡯჴᡍᡯჴᡍᡯჴᡍᡯ :  :  :  :     

ॺ٬ҔեՈమᎦ୷ך .1 肽E肽-alpha ( FBS醯.5%, PSA 1%, vitamin C 

5醯ng/ml )ךॺஒಒझᅿΕ 96 well ಒझᎦዬǴঁ well ϣ֖

1*1醯4 ಒझǴځࡑ٠ຠߕ 24 λਔǶ 

2. όඤᎦ୷ǴуΕ H肽GB1 ᐚࡋϩձࣁ 1ng/mlǵ1醯ng/mlǵ1醯醯ng/ml 

ϷჹྣಔǴၸ 21 λਔࡕǴуΕ 肽TT ྋܭեՈమᎦ୷ (ᐚࡋ

2mg/ml)ঁࡕϾуΕ 5醯µlǴܫࡕӣᎦጃ 3λਔংڗрᎦዬǶ  

3. ѐᎦ୷٠уΕ D肽SO 1醯醯µl Ǵ ྕ࠻ܭΠ 1醯 ϩដࡕෳໆ֎

Ӏॶߏݢ 57醯nmǴۓङඳ֎Ӏॶߏݢ 65醯nmǶךॺ٬Ҕୀෳ֎Ӏ

ॶޑߏݢ ELISA reader ࣁ 肽ULTISKA螨 EX microplate photometer 

(ᖼԾThermo, USA)ӆճҔࡕॊޑी೬ᡏᆶीБԄෳۓ֎Ӏॶ
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жޑ߄ಒझԝΫ 

ಃಃಃಃ 7777     ಒझቚғჴᡍಒझቚғჴᡍಒझቚғჴᡍಒझቚғჴᡍ (Cell proliferation) (Cell proliferation) (Cell proliferation) (Cell proliferation)    

ჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑ :  :  :  :     

ॺགྷ࣮ך   H肽GB1 ჹܭ WI-38 ਏޑԖගଯಒझቚғڀցࢂ Ǵ݀،ۓ

ճҔ BrdU assayǹ ጔࢂ߾ճҔ 5-Bromodeoxy-urdine (BrdU) ӧ

D螨A ፄᇙၸำύǴBrdU Εཥӝԋޑ٠Ъ՞Ᏽ TޑՏǴ٩Ᏽ

D螨A ಒझӧ֖ԖޑΓޣ܈ނǴথ٢ࡓ੮ፄᇙೕߥъޑ BrdU ᕉޑ

ნΠឪΕǴBrdU ѐಒझຼය S phase ॺӆаൂךಒझǴޑ

ਲ਼לᡏѐୀෳ BrdU ໆӭჲٰղۓಒझቚғໆǶ 

ჴᡍᡯჴᡍᡯჴᡍᡯჴᡍᡯ :  :  :  :     

ॺճҔեՈమᎦ୷ 肽E肽-alphaך .1 ஒಒझᅿΕ 96 well ಒझᎦ

ዬǴঁ well ϣᅿΠಒझኧࣁ 5*1醯3 Ǵ ࡑ 24 λਔຠךࡕߕॺ

ӆаόӕ H肽GB1 ᐚࡋ (1ng/mlǵ1醯ng/mlǵ1醯醯ng/ml) ᆶځჹྣಔǴ

H肽GB1 уΕϾϣ 18 λਔࡕӆуΕ֖ BrdU labeling ϐեՈమᎦ

୷ (ᐚ1:ࡋ醯醯µ肽) 6 λਔࡕӆԏΠᎦዬǶ 

2. ֎ନ֖ labeling Ꭶ୷Ǵܭ٠Ꭶዬঁ well уΕ FixDenat  

solution 2醯醯µl Ǵ ྕ࠻ܭ٠ᓉ3醯ϩដǴਔ໔ၸࡕ֎ନFixDenat 

solution ঁ well уΕ 1醯醯µl peroxidase-conjugated 

anti-BrdU antibody (anti-BrdU-POD)Ǵ٠ྕ࠻ܭ 9醯 ϩដǶ 
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3. ਔ໔ډΑаࡕ౽ନ BrdU-POD solution ٠а washing buffer (1X 

PBS) ঁ well 2醯醯µl ؑࢱ 3ԛǶ  

4. ϐࡕӧᗉӀᕉნΠуΕ substrate solution ঁ well 1醯醯µl 

3醯 ྕ࠻ܭ ϩដǶ 

5. ਔ໔ډΑаࡕуΕ stop solution (1肽 H2SO4) ঁ well 25µl ٠

а 3醯醯 ᙯޑᕏᏔᕏऊ 1ϩដǴനࡕୀෳ֎Ӏॶߏݢ 45醯nm (ङ

ඳ֎Ӏॶߏݢ 69醯nm)Ƕ 

 

ಃಃಃಃ 8888     ಒझ౽Չჴᡍಒझ౽Չჴᡍಒझ౽Չჴᡍಒझ౽Չჴᡍ (Cell migration) (Cell migration) (Cell migration) (Cell migration)    

ჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑ :  :  :  :     

Αຑࣁॺך   H肽GB1 ჹ WI-38 ಒझ౽ՉૈΚޑቹៜǴճҔΑಒझ

ࡕߕ౩ჴᡍ (In vitro scratch assay) ٰᢀෳಒझ౽ՉǴಒझຠڊ

ډॺаեՈమᎦ୷ᡣಒझၲך starvation ᕉნǴӧޑ 1醯醯% ಒझ

ࡋ౩ጕаόӕᐚڊନಒझय़ౢғచڊӆࠆᅈൂቫߏ H肽GB1 ѐڈᐟ

WI-38Ǵٰၲڈډᐟ WI-38  ਏ݀Ƕޑ

ჴᡍᡯჴᡍᡯჴᡍᡯჴᡍᡯ :  :  :  :     

1. ஒ WI-38 ᅿΕ 24 well ಒझᎦዬǴঁ well ϣԖ 5*1醯4ޑಒझǶ 

ǴճҔեՈమᎦ୷ࡕߕಒझຠࡑ .2 肽E肽-alpha (FBS醯.5%, PSA 1%, 

vitamin C 5醯ng/ml) ᡣ WI-38 ܭ starvation ᄊ 24ރ λਔǶ 
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3. ਔ໔ၸࡕа 1醯醯µl ༾ໆ֎ᆅӾჹঁ well ጕ౩ၞǴޔрၰڊ

٠֎ନ֖Ԗڊѐಒझޑ starvation ރᄊᎦ୷Ƕ 

4. уΕཥޑեՈమᎦ୷٠Ъаόӕᐚޑࡋ H肽GB1 ѐڈᐟ Ƕ

(1ng/mlǵ1醯ng/mlǵ1醯醯ng/ml)  

5. ၸ 16 λਔࡕ֎ନ֖ H肽GB1 ϐեՈమᎦ୷ࡕа 1X PBS ؑٿࢱ

ԛ٬ࡕҔቅМࢉՅࢉݤՅǴӆ॥ଳࡕаᡉ༾᜔ܡឪ migration ่

݀Ƕ 

ಃಃಃಃ 9999     ೈқᐟ䁙ࡕڋಒझ౽Չჴᡍೈқᐟ䁙ࡕڋಒझ౽Չჴᡍೈқᐟ䁙ࡕڋಒझ౽Չჴᡍೈқᐟ䁙ࡕڋಒझ౽Չჴᡍ::::    

ჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑ :  :  :  :     

  ճҔޑۓೈқ፦ᐟ䁙ڋᏊڈᐟ WI-38Ǵӧό্ಒझӸޑࢲ

ցࢂH肽GB1פᐟWI-38ٰ൨ڈH肽GB1ѐࡋΠӆаբҔᐚࡋᏊᐚڋ

ၸ೭٤ቹៜ migration ࣬ᜢޑೈқᐟ䁙ٰԋಒझ౽ՉǶ 

ჴᡍᡯჴᡍᡯჴᡍᡯჴᡍᡯǺǺǺǺ    

1. ஒ WI-38 ᅿΕ 24 well ಒझᎦዬǴঁ well ϣԖ 5*1醯4ޑಒझǶ 

ǴճҔեՈమᎦ୷ࡕߕಒझຠࡑ .2 肽E肽-alpha (FBS醯.5%, PSA 1%, 

vitamin C 5醯ng/ml) ᡣ WI-38 ܭ starvation ᄊ 24ރ λਔǶ 

3. ਔ໔ၸࡕа 1醯醯µl ༾ໆ֎ᆅӾჹঁ well ጕ౩ၞǴޔрၰڊ

٠֎ନ֖Ԗڊѐಒझޑ starvation ރᄊᎦ୷Ƕ 

4. ϩуΕόӕޑೈқᐟ䁙ڋᏊᆶ H肽GB1 բҔᐚࡋ (1醯醯ng/ml) 
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 ಔձǴSP6醯醯125 (2µ肽) ǵ SB2醯358醯 (2µ肽) ǵ LY294醯醯2ޑ

(2µ肽) ǵPD98醯59 (2µ肽) ǵ BAY117醯82 (1µ肽) ǵ SB415286 

(2.5µ肽) ǴуჹྣಔᆶڋᏊ D肽SO ჹྣಔǴќѦᗋԖ H肽GB1 բ

ҔჹྣಔаϷӚڋᏊჹྣಔ 

բҔࡕᏊуΕಒझڋ .5 1醯 ϩដࡕӆуΕёբҔᐚࡋ H肽GB1 ڈᐟ

16 λਔࡕԏΠᎦዬǶ 

6. 1X PBS аႝηᡉ༾᜔ࡕՅǴ॥ଳаࢉݤՅࢉԛ ǹ аቅМٿࢱؑ

ᢀჸ่݀Ƕ 

ಃಃಃಃ 1醯1醯1醯1醯     ሇન܄ࢲჴᡍሇન܄ࢲჴᡍሇન܄ࢲჴᡍሇન܄ࢲჴᡍ----ܴጤႝܴݚጤႝܴݚጤႝܴݚጤႝݚ (Zymo (Zymo (Zymo (Zymography)graphy)graphy)graphy)    

ჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑ: : : :     

  ಒझ౽Չ೯தϩݜ୷፦ߎឦೈқ䁙(肽肽Ps)ٰᔅշ౽ՉǴךॺ׆

ఈёаճҔಒझ౽Չჴᡍ܌੮ΠޑᎦ୷ճҔᐚᕭೈқᚆЈᆅપϯ

ޑݜෳໆಒझϩٰࡕ 肽肽Ps ǹ ܴጤႝࣁݚᅿଯ௵གޑࡋϩݤǴ

ёஒ肽肽P-2ᆶ肽肽P-9೭ܴঁٿጤሇનϩᚆ٠Ъӕਔᔠෳдॺޑሇનࢲ

ޑǴஒуΕܴጤ܄ޑճҔܴጤሇનϩှܴጤࢂচޑǶд܄

SDS-PAGE ஒપϯޑࡕᎦ୷ՉႝݚǴҗܭ 肽肽P-2 ϩηໆࣁ 72kDa

Զ 肽肽P-9 ϩηໆࢂ 92kDaǴӢԜёаஒޣٿճҔႝݚϩᚆǴӆၸ

comassine blue ـԶёа࣮ࢉᑾࡕՅࢉ 肽肽P-2 ᆶ 肽肽P-9 ϩှܴጤ

ໆБԄѐෳໆۓՅǴӆаࢉݤՅୱคࢉԶԋ܄ޑ 肽肽P-2 ୱ
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ᆶ 肽肽P-9 ୱޑሇન܄ࢲǶ 

ჴᡍᡯჴᡍᡯჴᡍᡯჴᡍᡯ: : : :     

Ꭶ୷ᐚᕭ: ճҔ Centrifugal filter units 3醯K (cat no: 

UFC8醯3醯24, ᖼԾ 肽ILLIPORE, UK) ஒಒझ౽Չჴᡍύၸ 16 λਔޑ

եՈమᎦ୷ᚆЈᐚᕭǴᚆЈᙯೲ 3醯醯醯g ۓ 1醯 ϩដǶךॺஒ

ঁಔձޑᎦ୷аԜచҹ 1醯 ७ޑᐚᕭǶ 

ೈқ፦ۓໆǺ ᐚᕭᎦ୷аྐ1 ޑࡕX PBS բ 1醯 ७ีញǴஒีញ

ڗኬҁޑࡕ 1醯µl Ε ELISA plate ύ ǴӆуΕ 2醯醯µl ೈқ፦ᐚࡋ

ෳۓన (а ddH2O ีញϖ७٬ࡕҔ) Ǵၸᇸ༾ᕏऊ 1ϩដǴӆෳ

ໆߏݢ 595nmޑ֎ӀॶǶ٬Ҕྗೈқ፦ࣁ BSA (ᖼວԾ SIG肽A) Ǵ ᐚ

ࣁϩձࡋ 1 Ǵ醯.5 Ǵ醯.25 Ǵ醯.125 Ǵ 醯.醯625 mg/mlǶ 

ᇙբ gelatin gel: ךॺᇙբޑ gelatin gel Πቫϩᚆጤᡏ

(separating gel)ᐚࣁࡋ 8.5% Ǵ gelatin ᐚࣁࡋ 醯.1mg/ml(၁ಒଛ

Бݤፎୖ᎙၂Ꮚᇙഢ)Ǵ ቫᑈቫጤ (stacking gel) ޑᐚࣁࡋ

4% (ଛୖݤ᎙၂Ꮚᇙഢ)ǶॹΕቫጤᡏࡕකΕރЁځࡑᏉڰջ

ё٬ҔǶ 

ኬҁีញ: ஒۓໆֹԋϐᐚᕭᎦ୷уΕѤϩϐޑ non-reduced 

sample buffer (ଛݤፎୖ᎙၂Ꮚᇙഢ) ีញࡕόሡाуǶ 

ޑஒᇙഢӳ :ݚႝ gelatin gel းႝݚးǴ٠ЪуΕ running 
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buffer (ଛБୖݤ᎙၂Ꮚᇙഢ) ǴஒีញӳޑኬҁуΕᑈቫጤኲ

ϣǴ٠Ъ੮ኲуΕ 5µl ྗೈқ፦Ңన (PageRulerT肽 

prestained protein ladder, ᖼວԾ Fermentas)Ǵᑈቫጤа 8醯V ႝ

ۈ໒ࡕኬҁᐚᕭᎦ୷ΕϩᚆጤᡏഗࡑǴݚ 1醯醯V Ǵӄำӧե

ྕ (4ʚ) ΠՉႝߥ) ݚៈᐚᕭᎦ୷ϣޑ 肽肽Ps ሇન܄ࢲ෧եӢ

ଯྕԋ degradation)Ƕ 

໒: Кჹೈқ፦ҢనགྷᢀෳޑՏளډၨεࡕࡋှޑଶЗႝ

ጤᡏ٠Ъѐନᑈቫጤ੮ΠϩᚆጤᡏǴϩᚆጤᡏޑးݚΠႝܨǴݚ

а ddH2O మٿࢱԛǴӆճҔࢱѐ SDS ፂన (ଛୖ᎙၂Ꮚᇙࢱమޑ

ഢ) మࢱ 3醯 ϩដǹௗа 5醯m肽 Tris-HCl (pH7.5) మࢱ 15 ϩដٿ

ԛǶௗҔ໒ፂన (ଛୖݤ᎙၂Ꮚଛ) բҔܭёௗѦӧᕉ

ნǴᕏೲࡋ 8醯rpmǴ37ʚЪၸ 2醯 λਔаǶ 

рϩᚆጤᡏǴ٠аڗࡕՅ: ໒ၸࢉ coomassie blue Յన (ଛࢉ

Յࢉ (၂Ꮚᇙഢ᎙ୖݤ 4醯 ϩដǴࡕӆа coomassie blue ᑾࢉనᑾࢉ

4醯 ϩដԿ 1λਔ ၲډёа࣮ـጤᡏޑᑾࢉࢉՅୱǶӆаႝတ

ᅲᏔஒጤᡏඔࡕճҔቹႽϩ೬ᡏ Image J (螨ational Institutes 

of Health, 螨IH)ۓໆǶ 

ಃಃಃಃ 11111111     ՋБᏀᗺݤՋБᏀᗺݤՋБᏀᗺݤՋБᏀᗺݤ (Western blot) (Western blot) (Western blot) (Western blot)    

ჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑǺǺǺǺ        
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  ՋБᏀᗺݤҞޑӧܭճҔೈқ፦ႝݚБԄǴ٬ೈқ፦٩ϩηໆε

λϩᚆǴӆճҔႝᏤΚஒܭϩᚆጤᡏޑೈқᙯӑډ PVDF ᙯᅄጢ

ǶճҔભלᡏᆶΒભלᡏǴᙯᅄጢԖటᢀෳޑೈқǴջё

ભלᡏୀෳډǴӆճҔᆶሇનೱ่ޑΒભלᡏᆶભלᡏೱ่ࡕǴճ

ҔհӀ၂ᏊᐟวհӀǴճҔۭТࢂ܈ቹႽسୀෳհӀமۓࡕࡋໆǴ

ਥᏵհӀޑಉಒᆶம১ٰղۓೈқ࣬ჹౢໆޑቹៜǶ 

ჴᡍᡯჴᡍᡯჴᡍᡯჴᡍᡯ: : : :     

ೈқ፦ޑԏڗ:ஒ WI-38 ᅿܭ 6 well ᎦዬǴঁ well ϣಒझኧ

ࣁ 3*1醯5 ǹ ࡑຠࡕߕаեՈమᎦ୷ࣁᎦ୷Ǵԏޑڗೈқ፦ಔձ

ϩࣁȹόӕᐚޑࡋ H肽GB1 (1ng/mlǵ1醯ng/ml Ϸ 1醯醯ng/ml Ϸคబу

ჹྣಔǴբҔ 24 λਔ) ȹϷȹനଯբҔᏊໆޑ H肽GB1 (1醯醯ng/ml)வ

醯 ϩដǵ5ϩដǵ3醯 ϩដǵ1λਔϷ 2λਔ ȹǶӧբҔਔ໔ࡕԏΠ

ᎦዬǴаၸᘠၸޑ 1X PBS ؑٿࢱԛǴа RIPA ಒझྋှፂన  (ଛ

Бୖݤ᎙၂Ꮚᇙഢ)Ǵಒझኧ 3*1醯5уΕ 3醯醯µl RIPA ಒझྋှፂ

నࡕஒځкϩషӝǴܭӇբҔ 2醯 ϩដǴӆа 4ʚᕉნΠ 14醯醯醯

ᙯೲᚆЈ 3醯 ϩដǴᚆЈڗܜࡕమనջࣁಒझᕴೈқనǴᚆЈᆅۭ

ቫޑಒझი༧ёаҧకǴಒझೈқన߾ёа2-ܭ醯ʚӇጃߥӸǶ 

ಒझਡᆶಒझ፦ೈқϩᚆޑ௦ך :ڗॺճҔਡ፦ೈқϩᚆಔӝх 

(螨E-PER® 螨uclear and Cytoplasmic Extraction Reagents, ᖼວԾ
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Thermo)ٰϩᚆ WI-38 ಒझਡᆶಒझ፦ೈқǶWI-38 ᅿܭ 1醯 ϦϩᎦ

ዬǴঁ well ಒझኧҞࣁ 1*1醯6 ǴӧճҔ H肽GB1 നଯբҔᏊໆϩ

ձڈᐟ 1λਔǵ3λਔǵ4λਔϷ 醯λਔࣁჹྣಔǶբҔਔ໔ࡕԏ

ΠᎦዬǴаၸᘠޑ 1X PBS ჴᡍᏹբޑǴ٩ྣಔӝхࡕԛٿࢱؑ

ᡯϩᚆрಒझਡϣೈқᆶಒझ፦ೈқǶ 

ೈқ፦ۓໆ:પϯޑࡕೈқనኬҁךॺճҔྐޑࡕ ddH2O ีញΜ७

ញኬҁีڗࡕ 1醯µl Կ ELISA plate ύǴӆуΕ 2醯醯µl ೈқ፦ෳۓనǴ

ၸᇸ༾ᕏࡕǴךॺஒෳໆኬҁߏݢ 595nm ྗޑӀॶǴ٬Ҕ֎ޑ

ೈқ፦ࣁ BSA (ᖼວԾ SIG肽A)Ǵᐚࡋϩձࣁ 1 Ǵ醯.5 Ǵ醯.25 Ǵ醯.125 Ǵ 

醯.醯625 mg/mlǶ 

ᇙഢᆫЧㄽữጤᡏ: ҁჴᡍଛΠቫϩᚆጤᡏᆫЧㄽữᐚࣁࡋ

1醯%Ǵቫᑈቫጤᐚࣁࡋ 4%Ƕ 

ೈқ፦ᡂۓ :܄ໆೈқన܌ڗࡕሡाೈқ፦լኧޑೈқన٠уΕΟ

ϩϐޑ loading sample duffer (ଛБݤ၁ـ၂Ꮚᇙഢ)Ǵషӝ

֡ϬࡕճҔଳᏔа 95ʚу 5ϩដڗࡕрྕ࠻ܭհࠅǶ 

Չႝݚ:ஒଛӳޑጤᡏࢎݚႝܭးǴуΕ running buffer

ܭጤᡏኲϣǴ٠ݚೈқనуΕႝޑࡕԋֹ܄ЁǴ٠ஒᡂރрڗࡕ

ኲуΕྗೈқҢనǴа 8醯V ǴӧೈқݚΠՉႝྕ࠻ܭБԄޑ

నኬҁ೯ၸቫጤᡏۭԿΠቫጤᡏഗջёፓҷኧࣁ 1醯醯V 
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ՉႝݚǴճҔྗೈқҢనႝޑݚՏٰղᘐ܌ሡᢀჸޑೈқ፦Տ

ٰଶЗႝݚǶ 

ೈқ፦ᙯᅄ:ךॺ௦Ҕޑೈқ፦ᙯᅄࣁᔸԄᙯᅄݤǶ״่ݚႝࡑǴ

ྗഢᙯᅄሡाޑᙯᅄ֨ǵᙯᅄҔੇᆟǵᘠર (whatman 3mm paper) Ϸ

ᙯᅄጢ (Bio TraceT肽 PVDF, ᖼວԾ Life sciences)Ǵᘠરᆶᙯᅄጢ

ຊԋӝΠቫጤᡏޑελǶᙯᅄጢ٬Ҕ 1醯醯%ޑҘᎇ (methanol)

ݰ 15 ࣾаࡕӆܭ 1X ޑᙯᅄፂనࡑҔ (transfer buffer, ଛ

Бݤ၁ಒܭ၂Ꮚᇙഢ)ǴܨΠႝݚးޑጤᡏ٠౽ନቫጤǴ੮Π

Πቫϩᚆጤᡏ٠ஒд֨Εᙯᅄ֨ϣǴᙯᅄ֨ϣޑᘍׇࣁ: ᙯᅄ֨

Յय़-ᙯᅄੇᆟ-ᘠર-ϩᚆጤᡏ-ᙯᅄጢ-ᘠર-ᙯᅄੇᆟ-ᙯᅄ֨қ

Յय़ǶᘍӄำሡԖᙯᅄፂనᔸዎЪӧঁ֨ቫ໔ᗉխౢޑݰ

ғǶஒးӳޑᙯᅄ֨ΕᙯᅄႝݚኲϣǴᙯᅄ֨Յय़ჹॄཱུǴқ

Յय़ჹཱུ҅Ǵݚႝܭ٠ኲϣуᅈᙯᅄፂనǴа 7醯V ᓸՉᙯᅄႝޑ

2λਔ(ᙯᅄය໔ߥեྕރᄊǴёஒᙯᅄႝݚኲܭ࿗ӇఏϣǴ

෧եᙯᅄႝᓸԋޑଯྕቹៜᙯᅄ่݀)Ƕ 

ᙯᅄጢխࣝࢉՅ: ᙯᅄڗࡕрᙯᅄ֨ϣޑᙯᅄጢճҔྗೈқҢ

నٰዴᇡᙯᅄࢂցԋфǴ٠Ъа ԄಥિѪણуΕݰؑ 5% 1X TBST  

(ଛୖݤ᎙၂Ꮚᇙഢ)షӝ֡ϬࡕуΕᙯᅄጢ٠ݰ 1λਔǴаФѪ

ೈқஒᙯᅄጢߚޑ܄ೈқ่ӝՏᇂ (blocking)ǴҔа෧
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եխࣝࢉՅޑ ǶௗӆஒᙯᅄጢݰΕ֖ભלᡏ1 ޑX TBST

ፂనϣ (לᡏีញ७٩ྣࢂ߾ᖼວٰྍቷࡌྗࣁ)Ǵӧ 4ʚ

բҔ 14 λਔаǹ่ࡕ״а 1X TBST ؑࢱ 3ԛ (ԛ 1醯 ϩដ)Ǵௗ

ஒᙯᅄጢуΕ֖ΒϷלᡏ1 ޑX TBST ፂనϣբҔ 1λਔǹբҔ

ਔ໔ࡕа 1X TBST ԛ) Οԛࢱؑ 1醯 ϩដ)ǴջёஒᙯᅄጢуΕ

 ่݀ޑགᔈևՅسတቹႽႝࢂޣ܈୷፦բҔǶаۭТགᔈޑ

ևՅ:٬ҔޑޑհӀևՅᏊࣁ Immobilon Western Chemiluminescent 

HRP Substrate (ᖼວԾ 肽ILLIPORE, USA)ǴஒߥӸܭ 1X TBST ᙯޑ

ᅄጢڗр٠ᅰໆஒ TBST ֎ଳǴӆΕհӀևՅᏊࡕǴаۭТགӀБ

Ԅࢂޣ܈ճҔ ImageQuant LAS 4醯醯醯 ቹႽس (GE healthcare Life 

science, USA)ٰୀෳհӀமࡋǶ 

ޑஒᙯᅄጢςೱ่ࢂޑҞޑߕᡏಥל :(stripping) ߕᡏಥל

ߕᡏಥלॺ೯தճҔךՅǶࢉխࣝޑёаќԛߡᡏಥᚆΠٰǴаל

לځǴӆճҔӕТᙯᅄጢஒࡕ߄ޑБԄǴӆᢀჸֹᕗለϯೈқޑ

ᡏಥࡕߕՉ࣬ჹᔈߚᕗለϯೈқ߄ޑǶӕǴךॺΨճҔ

ޑॺ٬ҔךǶ߄ޑೈқ(Internal control)ڋՉϣߕᡏಥל

ࣁፂనߕᡏಥל T-Pro Western Blot Stripping Reagent I (ᖼ

ວԾ T-Pro biotechnology, R.O.C)Ǵ٬ҔБࡌࠔౢځ٩ྣݤǶ 

ಃಃಃಃ 12121212     ջਔۓໆջਔۓໆջਔۓໆջਔۓໆᆫӝ䁙ೱᙹϸᔈᆫӝ䁙ೱᙹϸᔈᆫӝ䁙ೱᙹϸᔈᆫӝ䁙ೱᙹϸᔈ (Real (Real (Real (Real----time polymerase chain time polymerase chain time polymerase chain time polymerase chain 
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rererereaction)action)action)action)    

ჴᡍҞޑჴᡍҞޑჴᡍҞޑჴᡍҞޑ: : : :     

ఈёа࣮࣮׆ॺך   WI-38 җ H肽GB1 όӕᐚڈޑࡋᐟΠǴӧ࣬ᜢ

ᜢ࣬ޑಒझቚғᆶಒझ౽Չܭ mR螨A ࢂցԖቹៜ܄Ƕ 

ჴᡍᡯჴᡍᡯჴᡍᡯჴᡍᡯ: : : :     

mR螨A ஒ:ڗԏޑ WI-38 ᅿΕ 6 well ಒझᎦዬǴঁ well ಒझኧ

ࣁ 3×1醯5 Ǵځࡑ٠ຠࡕߕаեՈమᎦ୷բ starvation 24 λਔǴਔ

໔ࡕуΕόӕᐚޑࡋ H肽GB1ǴӧբҔ 18 λਔϐڗࡕрᎦዬ౽ନ

Ꭶ୷Ǵаྐޑࡕ 4ʚ 1X PBS ؑٿࢱԛǴӧঁ well уΕ 1ʧޑ

TrizolǴஒຠܭߕዬޑಒझషӝ֡ϬڗࡕԾཥޑᚆЈᆅܫܭӇ

Ƕஒ Trizol ኬҁᆅуΕ 2醯醯µl ෛү (choloroform, CHCl3)Ǵޑ

٠аቃਗ਼ᕏᕏ 1醯 ྕ࠻ܭǴᓉࡕࣾ 1醯 ϩដǹௗа 12醯醯醯g Ǵ

4ʚᚆЈ 15 ϩដǹڗрᚆЈޑࡕኬҁڗ٠మనऊ 4醯醯µl ԿཥޑᚆЈ

ᆅЪܫӧӇߥӸ٠ҧకΠቫޑ phenol-choloroformǹௗΠٰӆڗ

ᆶమనӕᡏᑈޑ౦Чᎇ (isopropanol)уΕమనǴᕏ֡Ϭܭࡕ

ᓉྕ࠻ 1醯 ϩដǴӆа 12醯醯醯g Ǵ4ʚᚆЈ 15 ϩដ ǹ ஒమనѐ

ନǴۭ ؈ޑᐘނջࣁ mR螨AǴךॺӆуΕ 1ml ޑ 75%ଚᆒΕ؈ᐘނǴ

ᕏаࢱѐӭᎩޑԖᐒྋᏊǴܫ٠ܭ 4ʚߥӸϺǹӆа 75醯醯g Ǵ 

4ʚᚆЈ 5ϩដǹϐࡕѐନଚᆒǴа॥ଳБԄ॥ଳᚆЈᆅ؈ᐘނǹу
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Ε 2醯l ޑ DEPC Нషӝ֡ϬࡕǴҔଳᏔа 55ʚу 1醯 ϩដǴܭ

ӇߥӸǶ 

mR螨A ॺஒך :ໆۓޑ mR螨A ኬҁڗ 1µl Ҕ DEPC НբΜ७ีញǶෳໆ

֎Ӏॶ A26醯 ᆶ A28醯 ֎Ӏॶளډ mR螨A  Ƕࡋᐚޑ

ϸᙯᒵᇙբ cD螨A: ඤᆉрӚኬҁ 3µg ޑ mR螨A լኧ܌ሡाޑᡏᑈࡕǴ

а DEPC НံԿ 2醯µlǴ٠уΕ Oligo dT (ᖼວԾ PROTECH) 2µlǴ

ܭ PCR machine а 65ʚǴ2ϩដೀǹᒿࡕӆ٬Ҕ 肽肽LV high 

performance RT kit (ᖼວԾ PROTECH, ٬ҔБݤፎୖ᎙၂Ꮚᇙഢ)Ǵ

٠уΕ reverse transcriptase ࡕа Biometra Tpersonal PCR 

cycler (Kyratec, USA) 37 ʚǴ1λਔ ǵ85ʚǴ 5 ϩដǴനࡕ 1醯

ʚଶЗǴϸᙯᒵֹԋޑ cD螨A ёа2-ܭ醯~-8醯ʚߥӸǶ 

ॺᒧҔך :ໆᆫӝ䁙ೱᙹϸᔈۓ SYBR green (ᖼວԾ PROTECH)Ǵஒ

cD螨A ኬҁа nuclease-free water բ 5 ७ีញǴჴᡍಔᆶ GAPDH ჹ

ྣಔΟख़ፄǴঁ well уΕኬҁᡏᑈ 5µlǴӆуΕҞЇη

(forward primer ᆶ reverse primer (ᐚࣣࡋ 2µ肽) Ӛ 2.5µl) 5µl

аϷ SYBR green 1醯µl Ǵനಖᡏᑈࣁ 2醯µlǶךॺ٬Ҕޑջਔۓໆᆫ

ӝ䁙ೱᙹϸᔈᐒᏔࣁ StepOnePlus real-time PCR systems (Applied 

Biosystems, ABI, SG)Ǵளޑډኧॶၸඤᆉளډෳۓ୷Ӣ߄ޑ Ƕໆ 

ಃಃಃಃ 13131313     ीБݤीБݤीБݤीБݤ    
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  ीБԄࣁ one-way A螨OVA (and nonparametrics)Ǵࡕ٣ᔠۓ

ࣁ 螨ewman-KeulsǴךॺۓ၀ॶᡉ܄(P value) λܭ 醯.醯5 ঁࣁ

ܭϔӷဦ (* / #)Ǵλ܈ဦࢃ 醯.醯1 ܭဦǴλࢃঁٿࣁ 醯.醯醯1 Οঁࣁ

 ဦǶࢃ
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ಃѤകಃѤകಃѤകಃѤക    ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀        

H肽GB1H肽GB1H肽GB1H肽GB1 Γᜪޤᠼᆢ҆ಒझӸࢲᆶቚғޑቹៜΓᜪޤᠼᆢ҆ಒझӸࢲᆶቚғޑቹៜΓᜪޤᠼᆢ҆ಒझӸࢲᆶቚғޑቹៜΓᜪޤᠼᆢ҆ಒझӸࢲᆶቚғޑቹៜ    

  २ӃךॺճҔख़ಔೈқ H肽GB1 ჹΓᜪޤᠼᆢ҆ಒझ WI-38 ڈ

ᐟ 24 λਔࡕᢀჸಒझӸࢲᆶಒझቚғ (კ 1A Ϸ 1B)Ƕ่݀ว

ӧډ H肽GB1 1ǵ1醯ǵ1醯醯ng/ml ᡂϯΠǴ࣬ၨܭჹྣಔޑಒझӸࢲᆶ

ቚғࣣؒԖᡉޑᡂϯǴ೭߄Ң H肽GB1 ӧ 1ǵ1醯ǵ1醯醯ng/ml ჹܭ

WI-38 όڀԖಒझ܄ࢥЪҭόڀԖԋಒझቚғޑቹៜΚǶ 

H肽GB1H肽GB1H肽GB1H肽GB1 ჹΓᜪޤᠼᆢ҆ಒझԋಒझᙯ౽ჹΓᜪޤᠼᆢ҆ಒझԋಒझᙯ౽ჹΓᜪޤᠼᆢ҆ಒझԋಒझᙯ౽ჹΓᜪޤᠼᆢ҆ಒझԋಒझᙯ౽        

  ӧӃޑЎൔᏤύࡰр H肽GB1 ჹՅનዦǵӈဏᕎಒझޑᙯ

౽Ԗߦޑቹៜ (Ellerman et al, 2醯醯7ǹBrezniceanu et al, 

2醯醯3)Ǵௗךॺ൩ճҔH肽GB1ڈᐟWI-38ѐᢀჸಒझᙯ౽ޑቹៜ (კ

2A ᆶკ 2B)Ƕ่݀ࡰрΑӧ H肽GB1 1醯ǵ1醯醯ng/ml ᐚ࣬ࡋၨܭჹྣಔǴ

H肽GB1 Ԗߦ WI-38 ಒझᙯ౽ޑຝрǴӧ H肽GB1 നଯᐚ1 ࡋ醯醯 

ng/ml നଯǶ่݀ᡉҢډၲ H肽GB1 ჹܭΓᜪޤᠼᆢ҆ಒझڀԖߦ

ಒझᙯ౽ૈޑΚǶ 

H肽GB1H肽GB1H肽GB1H肽GB1ၸڋΓᜪޤᠼᆢ҆ಒझಒझᙯ౽࣬ᜢೈၸڋΓᜪޤᠼᆢ҆ಒझಒझᙯ౽࣬ᜢೈၸڋΓᜪޤᠼᆢ҆ಒझಒझᙯ౽࣬ᜢೈၸڋΓᜪޤᠼᆢ҆ಒझಒझᙯ౽࣬ᜢೈқᐟ䁙қᐟ䁙қᐟ䁙қᐟ䁙ԋಒझԋಒझԋಒझԋಒझ

ᙯ౽ำޑࡋफ़եᙯ౽ำޑࡋफ़եᙯ౽ำޑࡋफ़եᙯ౽ำޑࡋफ़ե    

ၰH肽GB1ޕॺགྷךಒझᙯ౽ǴӢԜޑΑWI-38ߦॺวH肽GB1ך  

җϙሶኬૻޑ৲ሀ৩ѐቹៜಒझᙯ౽Ǵӧೀόԋಒझ
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ԝΫޑᐚࡋϐӚᅿόӕᆶಒझᙯ౽࣬ᜢޑೈқ፦ᐟ䁙ڋᏊӆуΕ

H肽GB1 1醯醯ng/ml ᢀჸ WI-38 კ) ࡋಒझᙯ౽ำޑ 3A ᆶკ 3B)Ƕךॺ

วډӧ࣬ၨܭ H肽GB 1醯醯ng/ml ᐚࡋಔǴ PD98醯59 Ȑextracellular 

signal-related kinase ȐERKȑinhibitorȑǵSP6醯醯125 (c-Jun 

螨H2-terminal kinasesȐJ螨Kȑ inhibitor) ǵSB2醯358醯 (p38 

inhibitor) Ϸ BAY117醯82 (nuclear factor 

kappa-light-chain-enhancer of activated B cells (螨F-κB) 

inhibitor)ڋΑ H肽GB1 ჹ WI-38 ಒझᙯ౽ڈᐟޑ(уΕόӕڋᏊ

ޑڋ 1醯醯ʘ)ǶךॺճҔ Western blotting ѐᢀჸॊޑೈ

қ፦ᐟ䁙ޑೈқ፦߄ໆ (კ 4A Ϸ 4B)࣮ډΑӧঁλਔޑਔ໔

ᗺǴH肽GB1 1醯醯ng/ml ܴᡉԋ ERKǵJ螨K Ϸ p-38 ᕗለϯԶࢲϯǴ೭

ᇥܴΑH肽GB1ၸERKǵJ螨KϷ p-38ࢲޑϯWI-38ޑಒझᙯ౽ቚуǶ

Ǵךॺᢀჸ H肽GB1 ցፓࢂ 螨F-κB ϯǶ२ӃǴวೀࢲޑ

H肽GB1 1醯醯ng/ml ӧ 3醯 ϩដёаวᕗለϯ IκB-α ਔং߄ໆቚуԶ

෧Ͽ(კࡕλਔډ 5A)ǶԜѦǴךॺஒ WI-38 җ H肽GB1 1醯醯ng/ml

ᢀჸಒझਡϣࡕਡᆶ፦ೈқϩᚆޑࡕᐟڈ p65 ໆ (კ߄ޑ 5B)Ƕᢀ

ჸډΑਡϣೈқ p65 ቚޑໆၨჹྣಔᡉ߄ޑໆӧλਔ߄

уǴӧಒझ፦ೈқ p65  ᡂϯǶޑԖਔ໔ؒ߾ໆ߄ޑ

H肽GB1H肽GB1H肽GB1H肽GB1 ԋΓᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙ԋΓᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙ԋΓᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙ԋΓᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙 肽肽P 肽肽P 肽肽P 肽肽P----9999 ߄ೈқ፦ޑ߄ೈқ፦ޑ߄ೈқ፦ޑ߄ೈқ፦ޑ



 

40 

 

ໆϷሇન܄ࢲቚуໆϷሇન܄ࢲቚуໆϷሇન܄ࢲቚуໆϷሇન܄ࢲቚу    

  ӃޑЎࡰрಒझᙯ౽ᆶ୷፦ߎឦೈқ䁙ޑሇન(matrix 

metalloproteinases, 肽肽Ps)肽肽P-2 Ϸ 肽肽P-9  Ӹӧ܄Ԗᜢᖄ܄ࢲ

(Karni et al, 2醯醯6ǹDiego et al, 2醯11)ǴӢԜךॺஒόӕᐚޑࡋ

H肽GB1 ᐟڈ WI-38 ѐᢀჸݚаܴጤႝࡕᎦ୷ᐚᕭޑࡕ 肽肽P-2 Ϸ

肽肽P-9 კ) ܄ࢲሇનޑ 6A ᆶკ 6B)ǶךॺวډΑӧ๏ϒόӕᐚࡋ

H肽GB1 ڈᐟWI-38ࡕǴ肽肽P-9ޑሇન܄ࢲӧH肽GB1 1醯ng/mlϷ1醯醯ng/ml

ܴᡉቚуǴǶךॺว H肽GB11醯ng/ml Ϸ 1醯醯ng/ml ܴᡉቚу

肽肽P9 mR螨A Ϸೈқ፦߄ໆ (კ 6C Ϸკ 6D ) 

H肽GBH肽GBH肽GBH肽GB1111 ԋᕗለϯԋᕗለϯԋᕗለϯԋᕗለϯ AktAktAktAkt ໆϲϷᕗለϯ߄ޑໆϲϷᕗለϯ߄ޑໆϲϷᕗለϯ߄ޑໆϲϷᕗለϯ߄ޑ Glycogen synthase Glycogen synthase Glycogen synthase Glycogen synthase 

kinase 3 beta (kinase 3 beta (kinase 3 beta (kinase 3 beta (phosphophosphophosphophospho----GSK3GSK3GSK3GSK3β))))߄ໆቚуϷಒझਡϣᆶಒझ፦ϣ߄ໆቚуϷಒझਡϣᆶಒझ፦ϣ߄ໆቚуϷಒझਡϣᆶಒझ፦ϣ߄ໆቚуϷಒझਡϣᆶಒझ፦ϣ

betabetabetabeta----catenincatenincatenincatenin     ቚуޑቚуޑቚуޑቚуޑ

  ϐЎύࡰрΑಒझᙯ౽ᐒڋύੋϷΑ

phosphatidylinositol 3-kinase (PI3-kinase) /protein kinase B 

(Akt) ୖᆶ,ӢԜךॺว LY294醯醯2 (PI3 kinase inhibitor) ڋ

H肽GB1 1醯醯ng/ml ᇨᏤ܌ WI-38 ಒझᙯ౽(კΎ A) ǴԶ SB415286 

(Glycogen synthase kinase 3 beta (GSK3β) inhibitor)ڋ GSK3β

Αߦࢂ߾ WI-38 ڋಒझᙯ౽Ǵӧޑ GSK3β уΕࡕ H肽GB1 ჹ WI-38

ಒझᙯ౽ำࡋᆶڋ GSK3 ჹྣಔؒԖᡉᡂϯǶฅךࡕॺѐᢀჸᕗ
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ለϯ Akt ޑΠෞځໆϷ߄ޑ phospho-GSK3β ໆ (კ߄ 8A ᆶკ

8B)Ƕ่݀ᡉҢǴೀ H肽GB1 1醯醯ng/mlǴ࣬ၨܭჹྣಔǴ ᕗለϯ Akt

ቚуǴphospho-GSK3βޑໆӧλਔᡉ߄ޑ λਔঁٿໆӧ߄ޑ

ॺᢀჸ GSK3β Πෞ β-cateninךᡉǶௗࣁቚуനޑ ӧಒझਡϣ

ᆶಒझ፦߄ޑ (კ 8C)Ƕךॺᢀჸډਡϣᆶಒझ፦ޑ β-catenin ߄

ໆӧλਔϐࡕᡉޑගϲǶ 

H肽GB1H肽GB1H肽GB1H肽GB1 ԋΓᜪޤᠼᆢ҆ಒझ߄ޑय़ڙᏔԋΓᜪޤᠼᆢ҆ಒझ߄ޑय़ڙᏔԋΓᜪޤᠼᆢ҆ಒझ߄ޑय़ڙᏔԋΓᜪޤᠼᆢ҆ಒझ߄ޑय़ڙᏔ TollTollTollToll----like receptor 4 like receptor 4 like receptor 4 like receptor 4 

(TLR4)(TLR4)(TLR4)(TLR4)ǵǵǵǵ Toll Toll Toll Toll----like receptor 2 (TLR2)like receptor 2 (TLR2)like receptor 2 (TLR2)like receptor 2 (TLR2)ϷϷϷϷ RAGERAGERAGERAGE ޑޑޑޑ mR螨AmR螨AmR螨AmR螨A     ໆቚу߄ໆቚу߄ໆቚу߄ໆቚу߄

  ӧϐޑЎൔᏤࡰр H肽GB1 ჹѮᏘಒझൂ܈ਡౚࢲޑϯ

ၸ TLR4ǵTLR2 ܈ RAGE ԋࢲϯ (Yang et al, 2醯醯5)ǶךॺགྷΑှ

H肽GB1 ჹ WI-38 ցԖၸࢂ TLR4ǵTLR2 Ϸ RAGE ಒझ߄य़ڙᏔٰԋ

ಒझᙯ౽ǶךॺճҔ 1ǵ1醯ng/ml Ϸ 1醯醯ng/ml H肽GB1 ᐟڈ WI-38 ѐࡕ

ᢀჸ TLR2ǵTLR4 Ϸ RAGE (კ 9)Ǵวډӧ H肽GB1 1醯醯ng/ml ᐟڈޑ

ࡕ 18 λਔǴWI-38 ӧ TLR2ǵTLR4 Ϸ RAGE ޑ mR螨A ޑໆ֡Ԗᡉ߄

ϲǶ 
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ಃϖകಃϖകಃϖകಃϖക    ፕፕፕፕ        

H肽GB1H肽GB1H肽GB1H肽GB1 όჹΓᜪޤᠼᆢ҆ಒझԋԝΫᆶቚғόჹΓᜪޤᠼᆢ҆ಒझԋԝΫᆶቚғόჹΓᜪޤᠼᆢ҆ಒझԋԝΫᆶቚғόჹΓᜪޤᠼᆢ҆ಒझԋԝΫᆶቚғ    

  H肽GB1 ӧԐයزࣴޑύวѬឦܭ non-histone chromosomal 

proteins ϐǶځфૈࣁᆢ nucleosome ᄬǵፓ୷Ӣᙯᒵբ่ޑ

ҔϷࢲϯ D螨A ख़ಔǵঅൺᆶፄᇙфૈ (Landsman et al, 1993 ; 

Calogero et al, 1999)ǶԶӧ߈ԃزࣴޑύ H肽GB1 วڀԖಒझ

ᐟનفޑՅǶдҗΫޑಒझࢲࢂ܈ϯޑࡕխࣝಒझញܫǴڈᐟ

խࣝಒझញ׳ܫӭߦޑวݹಒझᐟનౢғ (Yang et al, 2醯醯5)Ƕך

ॺӧಒझ܄ࢥᆶಒझቚғύวډΑ WI-38 ӧᐚࡋ 1ng/ml, 1醯ng/ml

Ϸ 1醯醯ng/mlޑ H肽GB1ڈᐟΠ24λਔϐࡕؒԖᡉޑԋಒझԝΫ

аϷಒझቚғගϲ่݀ޑǴךॺӧӃځдᏢޣЎύளډΑ

H肽GB1 ӧΓᡏวݹϸᔈϐΠෳளՈమύ H肽GB1 ᐚࣁࡋ 3醯ng/ml Կ

1醯醯ng/ml (Steven et al, 2醯醯8 )Ǵ೭ঁ่݀ךॺᇡؒࢂࣁԖϕ࣬ፂ

ࣁǴӢޑँ H肽GB1 ҁيڈᐟࢲϯխࣝಒझӵൂਡౚౢғߦวݹᐟન

ӵ tumor necrosis factor (T螨F)-alpha ࡰ٠ؒԖЎቚуǴҞޑ

р H肽GB1 ԋΓᡏޤᠼᆢ҆ಒझԝΫࢂ܈ቚғ่݀زࣴޑǶ 

H肽GB1H肽GB1H肽GB1H肽GB1 ԋޤᠼᆢ҆ಒझ౽Չԋޤᠼᆢ҆ಒझ౽Չԋޤᠼᆢ҆ಒझ౽Չԋޤᠼᆢ҆ಒझ౽Չ    

  ௗΠٰךॺ࣮ډΑӧಒझ౽ՉჴᡍύWI-38ӧH肽GB1όӕᐚޑࡋ

ቹڈᐟΠᢀჸډΑ WI-38 ಒझ౽ՉޑำڀࡋԖᐚࡋఊ߄ޑࡋǴӧ
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H肽GB1 1醯醯ng/ml ኧҞനଯǴ೭ঁϩӧ٤ЎޑΠಒझ౽Չࡋᐚޑ

ჴΑ H肽GB1 ߦΓᜪεဉᕎ܈ӈဏᕎಒझޑᙯ౽ 

(Sparvero et al, 2醯醯9 ; Ellerman et al, 2醯醯7)ǵ೭ኬ่݀ޑᆶ

Αډύளزдࣴځـॺ࣮ך H肽GB1 ዴჴڀԖߦಒझ౽ՉૈޑΚǴՠ

೭όૈֹӄᇥܴࣁॺᇡךಒझǴޑӕ࣬ߚ٠ࢂ H肽GB1 ԋᕎੱಒझޑ

ᙯ౽ᐒᙯᆶԋ WI-38 ಒझ౽ՉޑᐒᙯࢂኬޑǶӢԜךॺΑ׳ӭ

ೈқ፦ᐟ䁙ٰᢀჸޑΑᆶಒझ౽Չ࣬ᜢڋॺךჴᡍѐჴǶޑ

H肽GB1 ᐟჹڈޑ WI-38 ΑډቹៜǶวޑ 肽AP kinase Ϸ 螨F-κB ډڙ

ޑ ΑPI3 kinaseڋǴԶӧڋΑډڙಒझ౽ՉૈΚޑWI-38ࡕڋ

ೈқ፦ᐟ䁙ࢂ߾วډH肽GB1ڈᐟWI-38ޑಒझ౽ՉૈΚΨӕኬډڙ

ΑڋǴ೭ኬך่݀ޑॺᇡࣁ H肽GB1 ӧ WI-38 ಒझ౽Չᐒڋύ 肽AP 

kinase Ϸ 螨F-κB ޑ translocation ԖࢲϯޑቹៜǶԶӧځдЎ

ύᇥܴΑ H肽GB1 ၸխࣝಒझ߄य़ڙᏔӵ TLR2 ǵ TLR4 Ϸ RAGE ޑ

่ӝѐࢲϯmyeloid differentiation primary-response protein 88  

(肽yD88) ৩Ǵ٬ IKK ፄӝᡏࢲϯǴፄӝᡏх֖Α IKK-alpha ǵ

IKK-beta Ϸ 螨F-κB essential modulator (螨E肽O)ǴIκB-alpha ᕗޑ

ለϯԋΑ 螨F-κB ޑ translocation ٠Ъԋߦวݹ୷Ӣӵ

interleukin-1 Ўύᙯᒵ (肽ichael et al, 2醯醯5)Ƕ  ԶӧҞޑ

Α٤ΓჴᡍჴډॺΨளך H肽GB1 ၸ 肽AP kinase ϯٰࢲޑ



 

44 

 

ԋ 螨F-κB ޑ translocation (Kokkola et al, 2醯醯5)Ǵՠࢂ၁ಒᐒڋ

Ҟᗋόమ ǶཱӢԜಒझ౽ՉჴᡍаϷճҔೈқ፦ᐟ䁙ڋᏊளޑډ

ёаჴࢂ่݀ H肽GB1 ၸ೭٤ೈқ፦ᐟ䁙ࢲޑϯٰԋಒझ౽

ՉǶ 

H肽GB1H肽GB1H肽GB1H肽GB1 ᠼᆢ҆ಒझޤϯΓᜪࢲᠼᆢ҆ಒझޤϯΓᜪࢲᠼᆢ҆ಒझޤϯΓᜪࢲᠼᆢ҆ಒझޤϯΓᜪࢲ 肽AP kinase肽AP kinase肽AP kinase肽AP kinase аϷࢲϯаϷࢲϯаϷࢲϯаϷࢲϯ IIIIκBBBB----alphaalphaalphaalpha 

ԋಒझਡϣԋಒझਡϣԋಒझਡϣԋಒझਡϣ p65p65p65p65     ໆቚу߄ޑໆቚу߄ޑໆቚу߄ޑໆቚу߄ޑ

  ӧՋБᏀᗺݤύךॺᢀჸӧӚᅿਔ໔ᗺനଯբҔᐚࡋ H肽GB1 ڈ

ᐟ WI-38 ΑᕗለϯډǴว߄ೈқ፦ޑ ERK ǵ J螨K Ϸ p38 ֡Ԗ

ӧ 1λਔ߄ໆቚуޑǴჴΑ H肽GB1 ࢲϯ೭٤ೈқ፦ᐟ䁙ޑ

ǴԜѦᢀჸᕗለϯ߄ IκB-alpha Ǵޑໆቚу߄λਔΨԖܭ

Զᕴ IκB-alpha ӧࢂ߾ 3醯 ϩដޑਔংև෧ϿޑݩǴ೭ᇥܴΑ

H肽GB1 ٬ᕗለϯ IκB-alpha ቚуԋᕴޑ IκB-alpha ෧ϿǹךॺΨճ

ҔΑஒ WI-38 ਡ፦ϩᚆࡕѐᢀჸ 螨F-κB translocation p65 ӧಒझਡ

ϣᆶಒझ፦߄ޑ ǴໆΨวΑӧλਔޑਔংಒझਡϣ p65 ೈқޑ

ࢂ൩่݀ޑమཱࡐΑঁډॺளךໆቚуǴ೭ঁҽ߄ H肽GB1 ڈ

ᐟ WI-38 ޑ 螨F-κB translocationǶ೭ঁҽӧךॺॊЎύΨ

ჴΑ H肽GB1 ӧխࣝಒझύԋ 螨F-κB translocation Ǵՠࢂӧ٤

ЎύࡰрǴH肽GB1 ӧᕎੱಒझޑᙯ౽ύࢂߚ٠ѸाޑǴH肽GB1 ٬

Յનዦࢲډڙ܄ࢲڋޑϯǴߦԋՅનዦޑᙯ౽ᆶ౽Չ (Poser 
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et al, 2醯醯3)Ƕՠךࢂॺᇡࣁ H肽GB1 ӧՅનዦفޑՅࢂឦܭᇶշޑ

ӦՏǴԶ WI-38 ჴᡍύךॺޔࢂௗа H肽GB1 բҔᐚࡋѐڈᐟԋಒझ

౽ՉǴӢԜࢂόኬޑǶ 

H肽GB1H肽GB1H肽GB1H肽GB1 ٬Γᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙ሇન܄ࢲቚу٬Γᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙ሇન܄ࢲቚу٬Γᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙ሇન܄ࢲቚу٬Γᜪޤᠼᆢ҆ಒझ୷፦ߎឦೈқ䁙ሇન܄ࢲቚу    

  җܭಒझ౽ՉੋϷΑಒझѦ୷፦؈ޑᑈᆶ୷፦ߎឦೈқ䁙ࢲޑ

ΑӧډύளݚॺӧܴጤႝךǴ܄ H肽GB1 ఊࡋᐚڈޑࡋᐟΠǴܴጤ䁙

肽肽P-9߄ޑໆቚуΑԶ肽肽P-2߄ޑໆؒ߾Ԗᡂϯࢂঁࡐख़ाޑ

วǶ୷፦ߎឦೈқ䁙ޑᅿᜪᕷӭǴӭᅿࣴزวډӧಒझ౽Չޑ

ઇᚯǴಒझѦ୷፦ύкѾӭᅿጤচೈқډڙΠǴ٬ಒझѦ୷፦ݩ

ӵ gelatin ǴЎύࡰр 肽肽P-2 ӧᕎੱಒझౢғǵՈᆅཥғǵဇᆶ

ԼԺ੯ੰᆶઓس੯ੰੋϷቹៜ܄ϐଯǶԶ 肽肽P-9 ᆶ 肽肽P-2 ӧϩᜪ

ࣣឦܴܭጤ䁙Ǵՠࢂ 肽肽P-9 ନΑᆶ 肽肽P-2 ӧॊޑ੯ੰ֡Ԗୖᆶ

ѦǴӧڥ֎ၰ੯ੰύزࣴޑЎύΨᇥܴΑഹڥޑޣ֎ၰख़༟

ຝύวΑ 肽肽P-9  , (Araujo et al, 2醯醯8 ; Kaminska et al߄ޑ

2醯醯9)ǴԶӧࢲނᡏഹኳԄύΨෳளΑӧޤؑࢱనϣ 肽肽P-9 ޑ

ᏵᇥܴΑޑԖ࣬ڀࢂჴᡍ่݀ޑॺךໆቚуǴ೭ჹ߄ H肽GB1 ჹ

Γᜪޤᠼᆢ҆ಒझޑಒझ౽Չԋ 肽肽P-9 ߄ޑ܄ࢲғϷሇનౢޑ

ໆቚуԖख़ाޑቹៜǶךॺӧճҔջਔᆫӝ䁙ೱᙹϸᔈϷՋБᏀ

ᗺݤύΨวΑ 肽肽P-9 ޑ mR螨A ჴ׳ቚуǴޑໆ߄ໆᆶೈқ߄
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Α೭ኬޑᇥݤǶ 

H肽GB1H肽GB1H肽GB1H肽GB1 ନΑၸᆶନΑၸᆶନΑၸᆶନΑၸᆶ RAGERAGERAGERAGE ӝǴǴǴǴёૈΨၸёૈΨၸёૈΨၸёૈΨၸ่ޑӝ่ޑӝ่ޑӝ่ޑ tolltolltolltoll----like receptorslike receptorslike receptorslike receptors

ѐԋಒझ౽Չޑቚуѐԋಒझ౽Չޑቚуѐԋಒझ౽Չޑቚуѐԋಒझ౽Չޑቚу    

  ௗךॺѐᢀჸH肽GB1բҔᐚڈࡋᐟΠWI-38ޑಒझ߄य़ڙᏔޑ

mR螨A Αᆶډໆว߄ H肽GB1 ࣬ᜢ߄ޑय़ڙᏔ TLR2 ǵTLR4 Ϸ RAGE 

mR螨A ֡Ԗ߄ໆϲޑǴ೭ঁҽךॺளډΑ WI-38 ՟ЯΨࢂ

ၸ೭߄٤य़ڙᏔѐڈᐟ WI-38 ډॺวךಒझ౽ՉǶԶӧЎύޑ

H肽GB1 ᗋᆶځд߄य़ڙᏔޑᒃکΚڀԖ࣬ᜢ܄Ⴝࢂ triggering 

receptor expressed on myeloid cells-1 (TRE肽-1) ǵ  

thrombospondin ᆶ CD24 ᆶ H肽GB1 ่ӝЪගॄٮፓૻဦѐڋ 

H肽GB1 ୖᆶޑวݹϸᔈᆶᏉՈբҔ (Kazama et al, 2醯醯8)Ƕόၸ೭

ܭցӸӧࢂॺךᏔڙ٤ WI-38  य़ॶளᢀჸǶ߄ޑ

H肽GB1H肽GB1H肽GB1H肽GB1 ԋԋԋԋ PI3 kinase /AktPI3 kinase /AktPI3 kinase /AktPI3 kinase /Akt ϯϷಒझਡϣࢲޑϯϷಒझਡϣࢲޑϯϷಒझਡϣࢲޑϯϷಒझਡϣࢲޑ β----catenincatenincatenincatenin ቚуቚуቚуቚу    

ڋॺวΑך   PI3 kinase ԋࡕ H肽GB1 ᐟڈ WI-38 ಒझ౽Չ

ॺճҔך෧եǴӕਔࡋำޑ GSK3β ڋᏊڋޑ WI-38 ԋಒझ౽Չ

ቚуǴԶӧڋΑ GSK3β ӆаࡕ H肽GB1 നଯբҔᐚ1 ࡋ醯醯ng/ml ᐟڈ

Πಒझ౽ՉำؒࡋԖቹៜǶӧόϿЎύᇥܴΑ PI3 kinase / 

Protein kinase BȐAktȑӧᕎੱಒझᙯ౽ύԖख़ाޑቹៜ (Vivanco 

et al, 2醯醯2; Chang et al, 2醯醯3)ǶPI3 kinases ӧ Cancer ࣴزሦ
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ୱύܭ 198醯 ԃύයวǴҞ PI3 kinases วډᆶಒझΫǵಒ

झቚғǵಒझғߏϷಒझମޑࢎख़ಔ೭٤ಒझՉࣁԖᜢ (Vivanco et 

al, 2醯醯2)Ƕ ԶځΠෞޑ Akt  serine / threonine ᐟ䁙ǴAktࣁ

ᆶࡕၸᆫᑈӧ೯ၸ፦ጢ (plasma membrane)ࢂ߾ϯࢲޑ

PtdIns(3,4,5)P3 (PIP3)ޑ pleckstrin-homology domain ่ӝ 

(Vivanco et al, 2醯醯2)Ƕࣁ PI3 kinases Πෞޑ Akt ΨၟಒझՉ

ࢂΨߏдӵᕎੱಒझғځፓԖᜢೱǴЪӧޑᆶΫߏӵቚғǵғࣁ

Ԗፓڀ PI3 kinases ॺࣴךᜢ߯ (Araújo et al, 2醯醯9)Ƕޑ܄ࢲ

ໆቚуаϷᕗለϯGSK3β߄ᐟΑᕗለϯAktڈΑH肽GB1ډύวز

ቚуჴΑޑ H肽GB1 Ψၸࢲϯ PI3 kinases ޑᐟΠෞڈ٠ Akt ᕗ

ለϯ٬ᕗለϯޑ GSK3β ቚуǶԶӧЎύࡰрᕗለϯ GSK3β ቚу

٬GSK3β-APC-Axin ፄӝᡏ෧ϿԶڋβ-cateninࢲϯ٬ߦᆫᑈӧ

ಒझ፦ޑ β-catenin Εಒझਡύԋ β-catenin ่ӝ TCF/LEF ᙯ

ᒵಒझ౽Չ࣬ᜢೈқӵ fibronectin ቚу (Wang et al, 2醯11)Ƕޑ

ॺΨஒך WI-38 ಒझਡ፦ϩᚆࡕаՋБᏀᗺݤᢀჸډΑಒझਡϣ

β-catenin ޑॺѸӆךڋᐒޑу၁ಒ׳ࢂቚуǶՠޑໆ߄

ωૈΑှǶ 
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ಃϤകಃϤകಃϤകಃϤക    ่ፕ่ፕ่ፕ่ፕ    

Αډύளزࣴޑॺӧ೭ԛך H肽GB1 ӧ 1醯 ᆶ 1醯醯 ng/ml ԋΓᜪޤ

ᠼᆢ҆ಒझ WI-38 ᙯ౽ޑբҔǶӧ܌ځၸளᐒڋǴࣴ

ᡉҢӧ่݀ز H肽GB1 1醯醯 ng/mlȐԜᐚࡋΨࢂނჴᡍϷΓᡏ၂ᡍޤ

วݹϐࢱؑޤనύޑᐚࡋȑၸ 肽AP kinase ϯаϷԋᕗࢲޑ

ለϯ IκB-alpha ΑـቚуǴ٠Ъ࣮ޑ p65 ӧಒझਡϣอਔ໔ޑቚуǹ

ԜѦǴH肽GB1 Ψၸࢲϯ PI3kinase/AKT ᆶ β-catenin Զߦಒझ

ᙯ౽ǶךॺΨวډ H肽GB1 ନΑӧϐЎύวډҗ RAGE ϐ

ѦҭёૈၸTLR2ϷTLR4ޑಒझ߄य़ڙᏔٰԋࢲϯಒझ౽Չૻ

৲ሀ৩Ƕ೭ኬ่݀زࣴޑჹܭഹੰڥޑ֎ၰख़༟ੰຝٰ

ᇥǴԖख़ाݯޑᕍཀကǶךॺёаӧ҂ٰၸ࣬ᜢૻ৲ሀᛰᏊޑ

໒วаϷᕍำٰׯ๓ڥ֎ၰख़༟ޑຝǶ 
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ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀        კ߄კ߄კ߄კ߄    
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Figure.1Figure.1Figure.1Figure.1    

AAAA ࣁࣁࣁࣁ 24242424 λਔಒझࢥఠ܄ჴᡍλਔಒझࢥఠ܄ჴᡍλਔಒझࢥఠ܄ჴᡍλਔಒझࢥఠ܄ჴᡍǴǴǴǴჹྣಔࣁჹྣಔࣁჹྣಔࣁჹྣಔࣁ 螨C (normal control螨C (normal control螨C (normal control螨C (normal control))))ǴǴǴǴჴᡍಔϩձࣁჴᡍಔϩձࣁჴᡍಔϩձࣁჴᡍಔϩձࣁ H肽GB1 1ng/mlH肽GB1 1ng/mlH肽GB1 1ng/mlH肽GB1 1ng/mlǵǵǵǵ

1醯ng/ml1醯ng/ml1醯ng/ml1醯ng/ml ϷϷϷϷ 1醯醯ng/ml1醯醯ng/ml1醯醯ng/ml1醯醯ng/mlǹǹǹǹBBBB ࣁࣁࣁࣁ 24242424 λਔಒझቚғ१ᡍλਔಒझቚғ१ᡍλਔಒझቚғ१ᡍλਔಒझቚғ१ᡍǴǴǴǴჹྣಔࣁჹྣಔࣁჹྣಔࣁჹྣಔࣁ 螨C (normal control)螨C (normal control)螨C (normal control)螨C (normal control)ǴǴǴǴჴᡍಔϩჴᡍಔϩჴᡍಔϩჴᡍಔϩ

ձࣁձࣁձࣁձࣁ H肽GB1 1ng/mlH肽GB1 1ng/mlH肽GB1 1ng/mlH肽GB1 1ng/mlǵǵǵǵ1醯ng/ml1醯ng/ml1醯ng/ml1醯ng/ml ϷϷϷϷ 1醯醯ng/ml1醯醯ng/ml1醯醯ng/ml1醯醯ng/mlǴǴǴǴ܌ԖჴᡍಔࣣᆶჹྣಔКၨ܌ԖჴᡍಔࣣᆶჹྣಔКၨ܌ԖჴᡍಔࣣᆶჹྣಔКၨ܌ԖჴᡍಔࣣᆶჹྣಔКၨ(n=5)(n=5)(n=5)(n=5)ǶǶǶǶ    
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A 

 

B  

Figure.2Figure.2Figure.2Figure.2    

AAAA ࣁࣁࣁࣁ 16161616 λਔಒझ౽Չλਔಒझ౽Չλਔಒझ౽Չλਔಒझ౽ՉαᘰӝαᘰӝαᘰӝαᘰӝჴᡍჴᡍჴᡍჴᡍǴǴǴǴჹྣಔࣁჹྣಔࣁჹྣಔࣁჹྣಔࣁ 螨C螨C螨C螨C ԶԶԶԶ TGFTGFTGFTGF͊͊͊͊ ࡋఊࡋჴᡍಔᐚࡋఊࡋჴᡍಔᐚࡋఊࡋჴᡍಔᐚࡋఊࡋჹྣಔǴǴǴǴჴᡍಔᐚ҅ࣁჹྣಔ҅ࣁჹྣಔ҅ࣁჹྣಔ҅ࣁ

ϩձࣁϩձࣁϩձࣁϩձࣁ H肽GB1 1ng/mlH肽GB1 1ng/mlH肽GB1 1ng/mlH肽GB1 1ng/mlǵǵǵǵ1醯ng/ml1醯ng/ml1醯ng/ml1醯ng/ml ϷϷϷϷ 1醯醯ng/ml1醯醯ng/ml1醯醯ng/ml1醯醯ng/mlǹǹǹǹBBBB     ीკޑࡕಒझ౽ՉαᘰӝჴᡍኧᏵໆϯࣁीკޑࡕಒझ౽ՉαᘰӝჴᡍኧᏵໆϯࣁीკޑࡕಒझ౽ՉαᘰӝჴᡍኧᏵໆϯࣁीკޑࡕಒझ౽ՉαᘰӝჴᡍኧᏵໆϯࣁ

(n=6)(n=6)(n=6)(n=6)ǴǴǴǴ܌Ԗ܌Ԗ܌Ԗ܌Ԗჴᡍಔᆶ҅ჹྣಔࣣᆶჹྣಔКၨჴᡍಔᆶ҅ჹྣಔࣣᆶჹྣಔКၨჴᡍಔᆶ҅ჹྣಔࣣᆶჹྣಔКၨჴᡍಔᆶ҅ჹྣಔࣣᆶჹྣಔКၨǴǴǴǴPPPP ॶλܭॶλܭॶλܭॶλܭ 醯.醯5醯.醯5醯.醯5醯.醯5 ঁ* * * * ǴǴǴǴPPPPࣁঁࣁঁࣁঁࣁ ॶλܭॶλܭॶλܭॶλܭ 醯.醯1醯.醯1醯.醯1醯.醯1 ࣁࣁࣁࣁ

ǴǴǴǴPPPP * * * *ঁٿঁٿঁٿঁٿ ॶλܭॶλܭॶλܭॶλܭ 醯.醯醯1醯.醯醯1醯.醯醯1醯.醯醯1     Οঁ****ǶǶǶǶࣁΟঁࣁΟঁࣁΟঁࣁ
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Figure.3Figure.3Figure.3Figure.3    

AAAA ࣁࣁࣁࣁ WIWIWIWI----38383838 җೈқ፦ᐟ䁙ڋᏊೀҗೈқ፦ᐟ䁙ڋᏊೀҗೈқ፦ᐟ䁙ڋᏊೀҗೈқ፦ᐟ䁙ڋᏊೀ 1醯1醯1醯1醯 ϩដࡕӧаϩដࡕӧаϩដࡕӧаϩដࡕӧа H肽GB1H肽GB1H肽GB1H肽GB1 നଯբҔᐚڈࡋᐟനଯբҔᐚڈࡋᐟനଯբҔᐚڈࡋᐟനଯբҔᐚڈࡋᐟ 16161616 λਔࡕಒझ౽λਔࡕಒझ౽λਔࡕಒझ౽λਔࡕಒझ౽

ՉαᘰӝჴᡍკՉαᘰӝჴᡍკՉαᘰӝჴᡍკՉαᘰӝჴᡍკǶǶǶǶӄಔձޑჹྣಔࣁӄಔձޑჹྣಔࣁӄಔձޑჹྣಔࣁӄಔձޑჹྣಔࣁ 螨egative ctrl螨egative ctrl螨egative ctrl螨egative ctrlǴǴǴǴڋᏊಔჹྣಔڋࣁᏊಔჹྣಔڋࣁᏊಔჹྣಔڋࣁᏊಔჹྣಔࣁ D肽SO ctrlD肽SO ctrlD肽SO ctrlD肽SO ctrlǴǴǴǴѰᜐѰᜐѰᜐѰᜐ

PD98醯59PD98醯59PD98醯59PD98醯59ǵǵǵǵSB2醯358醯SB2醯358醯SB2醯358醯SB2醯358醯ǵǵǵǵSP6醯醯125SP6醯醯125SP6醯醯125SP6醯醯125 ϷϷϷϷ Bay117醯82Bay117醯82Bay117醯82Bay117醯82  inhibitor ctrlinhibitor ctrlinhibitor ctrlinhibitor ctrl ѓᜐࣁѓᜐࣁѓᜐࣁѓᜐࣁ H肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/ml

ࣁჴᡍಔࣁჴᡍಔࣁჴᡍಔࣁჹྣಔྣಔྣಔྣಔǴǴǴǴჴᡍಔޑჹޑჹޑჹޑ H肽GB1 1醯醯ng/ml H肽GB1 1醯醯ng/ml H肽GB1 1醯醯ng/ml H肽GB1 1醯醯ng/ml ҢಔձҢಔձҢಔձҢಔձǶǶǶǶBBBB ीკǴǴǴǴ####ӷӷӷӷޑࡕஒ౽Չಒझኧໆϯϐࣁीკޑࡕஒ౽Չಒझኧໆϯϐࣁीკޑࡕஒ౽Չಒझኧໆϯϐࣁीკޑࡕஒ౽Չಒझኧໆϯϐࣁ

ဦ҅ࣁჹྣಔဦ҅ࣁჹྣಔဦ҅ࣁჹྣಔဦ҅ࣁჹྣಔ H肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/ml ᆶჹྣಔᆶჹྣಔᆶჹྣಔᆶჹྣಔ D肽SO ctrlD肽SO ctrlD肽SO ctrlD肽SO ctrl Кၨ่݀(n=7)(n=7)(n=7)(n=7)ǴǴǴǴPPPPޑКၨ่݀ޑКၨ่݀ޑКၨ่݀ޑ ॶλܭॶλܭॶλܭॶλܭ 醯.醯醯1醯.醯醯1醯.醯醯1醯.醯醯1 Οঁ####ǹǹǹǹࣁΟঁࣁΟঁࣁΟঁࣁ

ࣁࣁࣁࣁ**** H肽GB1+H肽GB1+H肽GB1+H肽GB1+ڋᏊಔᆶڋᏊჹྣಔޑКၨ่݀ڋᏊಔᆶڋᏊჹྣಔޑКၨ่݀ڋᏊಔᆶڋᏊჹྣಔޑКၨ่݀ڋᏊಔᆶڋᏊჹྣಔޑКၨ่݀ǴǴǴǴPPPP ॶλܭॶλܭॶλܭॶλܭ 醯.醯醯1醯.醯醯1醯.醯醯1醯.醯醯1     Οঁ****ǶǶǶǶࣁΟঁࣁΟঁࣁΟঁࣁ
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A 

H肽GB1 1醯醯ng/ml 

  螨C 螨C 螨C 螨C  5min 3醯min 1hour 2hour 5min 3醯min 1hour 2hour 5min 3醯min 1hour 2hour 5min 3醯min 1hour 2hour    

  

 

 

 Beta-actin 

B 

Figure.4Figure.4Figure.4Figure.4    

AAAA ஒݤՋБᏀᗺࣁஒݤՋБᏀᗺࣁஒݤՋБᏀᗺࣁஒݤՋБᏀᗺࣁ WIWIWIWI----38383838 аааа H肽GB1H肽GB1H肽GB1H肽GB1 നଯբҔᐚࡋനଯբҔᐚࡋനଯբҔᐚࡋനଯբҔᐚ1 ࡋ醯醯n 1醯醯n 1醯醯n 1醯醯ng/mlg/mlg/mlg/ml ᐟӚᅿਔ໔(螨C(螨C(螨C(螨CڈᐟӚᅿਔ໔ڈᐟӚᅿਔ໔ڈᐟӚᅿਔ໔ڈ ࣁࣁࣁࣁ 醯醯醯醯 ϩដϩដϩដϩដǴǴǴǴ٩ਔ໔٩ਔ໔٩ਔ໔٩ਔ໔

ᡂϯࣁᡂϯࣁᡂϯࣁᡂϯࣁ 5555 ϩដϩដϩដϩដǵǵǵǵ3醯3醯3醯3醯 ϩដϩដϩដϩដǵǵǵǵ1111 λਔϷλਔϷλਔϷλਔϷ 2222 λਔλਔλਔλਔ))))ᡂϯΠࢲޑϯᄊᡂϯΠࢲޑϯᄊᡂϯΠࢲޑϯᄊᡂϯΠࢲޑϯᄊ 肽AP kinases  pERK, pJ螨K, pp38 肽AP kinases  pERK, pJ螨K, pp38 肽AP kinases  pERK, pJ螨K, pp38 肽AP kinases  pERK, pJ螨K, pp38 ೈೈೈೈ

қ፦ᐟ䁙߄่݀қ፦ᐟ䁙߄่݀қ፦ᐟ䁙߄่݀қ፦ᐟ䁙߄่݀ǶǶǶǶβ----actinactinactinactin ࣁࣁࣁࣁ internal ctrlinternal ctrlinternal ctrlinternal ctrlǶǶǶǶBBBB ी่݀ǴǴǴǴਔ໔ᡂϯਔ໔ᡂϯਔ໔ᡂϯਔ໔ᡂϯࡕໆϯݤஒՋБᏀᗺࣁी่݀ࡕໆϯݤஒՋБᏀᗺࣁी่݀ࡕໆϯݤஒՋБᏀᗺࣁी่݀ࡕໆϯݤஒՋБᏀᗺࣁ

ಔձᆶჹྣಔಔձᆶჹྣಔಔձᆶჹྣಔಔձᆶჹྣಔ 螨C螨C螨C螨C КၨКၨКၨКၨ(n=5)(n=5)(n=5)(n=5)ǶǶǶǶPPPP ॶλܭॶλܭॶλܭॶλܭ 醯.醯5醯.醯5醯.醯5醯.醯5 ঁ* * * * ǴǴǴǴPPPPࣁঁࣁঁࣁঁࣁ ॶλܭॶλܭॶλܭॶλܭ 醯.醯1醯.醯1醯.醯1醯.醯1     ǶǶǶǶ * * * *ঁٿࣁঁٿࣁঁٿࣁঁٿࣁ
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A                               B 

 

C 

 

D 

H肽GB1 1醯醯ng/ml 

    螨C     1ng/ml   1醯ng/ml  1醯醯ng/ml 

 

 
Figure.5Figure.5Figure.5Figure.5    

Figure.5AFigure.5AFigure.5AFigure.5Aࣁࣁࣁࣁ WIWIWIWI----38383838ճҔόӕբҔᐚޑࡋճҔόӕբҔᐚޑࡋճҔόӕբҔᐚޑࡋճҔόӕբҔᐚޑࡋ H肽GB1H肽GB1H肽GB1H肽GB1ڈᐟࡕஒᎦ୷ᐚᕭࡕаܴጤႝݚෳໆ୷፦ߎឦڈᐟࡕஒᎦ୷ᐚᕭࡕаܴጤႝݚෳໆ୷፦ߎឦڈᐟࡕஒᎦ୷ᐚᕭࡕаܴጤႝݚෳໆ୷፦ߎឦڈᐟࡕஒᎦ୷ᐚᕭࡕаܴጤႝݚෳໆ୷፦ߎឦ

ೈқ䁙ೈқ䁙ೈқ䁙ೈқ䁙 肽肽P肽肽P肽肽P肽肽P----2222 ᆶᆶᆶᆶ 肽肽P肽肽P肽肽P肽肽P----9999 ǹǹǹǹFigure.5BFigure.5BFigure.5BFigure.5B߄܄ࢲሇનޑ߄܄ࢲሇનޑ߄܄ࢲሇનޑ߄܄ࢲሇનޑ ीკǴǴǴǴH肽GB1H肽GB1H肽GB1H肽GB1ޑࡕໆϯ่݀ݚஒܴጤႝࣁीკޑࡕໆϯ่݀ݚஒܴጤႝࣁीკޑࡕໆϯ่݀ݚஒܴጤႝࣁीკޑࡕໆϯ่݀ݚஒܴጤႝࣁ

όӕᐚޑࡋჴᡍಔࣣᆶჹྣಔόӕᐚޑࡋჴᡍಔࣣᆶჹྣಔόӕᐚޑࡋჴᡍಔࣣᆶჹྣಔόӕᐚޑࡋჴᡍಔࣣᆶჹྣಔ 螨C螨C螨C螨C КၨКၨКၨКၨǶǶǶǶPPPP ॶλܭॶλܭॶλܭॶλܭ 醯.醯5醯.醯5醯.醯5醯.醯5 ঁ* * * * ǹǹǹǹFigure.5CFigure.5CFigure.5CFigure.5Cࣁঁࣁঁࣁঁࣁ ࡋόӕᐚࣁࡋόӕᐚࣁࡋόӕᐚࣁࡋόӕᐚࣁ H肽GB1H肽GB1H肽GB1H肽GB1

ᐟڈᐟڈᐟڈᐟڈ WIWIWIWI----38383838 ၸၸၸၸ 18181818 λਔޑࡕλਔޑࡕλਔޑࡕλਔޑࡕ 肽肽P肽肽P肽肽P肽肽P----9 mR螨A9 mR螨A9 mR螨A9 mR螨A ǴǴǴǴH肽GB1H肽GB1H肽GB1H肽GB1߄߄߄߄ ᐚࡋఊࡋಔᆶჹྣಔᐚࡋఊࡋಔᆶჹྣಔᐚࡋఊࡋಔᆶჹྣಔᐚࡋఊࡋಔᆶჹྣಔ 螨C螨C螨C螨C КၨКၨКၨКၨ(n=3)(n=3)(n=3)(n=3)ǴǴǴǴPPPP ॶॶॶॶ

λܭλܭλܭλܭ 醯.醯1醯.醯1醯.醯1醯.醯1 ǴǴǴǴPPPP * * * *ঁٿࣁঁٿࣁঁٿࣁঁٿࣁ ॶλܭॶλܭॶλܭॶλܭ 醯.醯醯醯.醯醯醯.醯醯醯.醯醯1111 Οঁ* * * * ǹǹǹǹFigure.5DFigure.5DFigure.5DFigure.5DࣁΟঁࣁΟঁࣁΟঁࣁ ࡋόӕᐚࣁࡋόӕᐚࣁࡋόӕᐚࣁࡋόӕᐚࣁ H肽GB1H肽GB1H肽GB1H肽GB1 ᐟڈᐟڈᐟڈᐟڈ WIWIWIWI----38 38 38 38 ၸၸၸၸ

24242424 λਔޑࡕλਔޑࡕλਔޑࡕλਔޑࡕ 肽肽P肽肽P肽肽P肽肽P----9999 ೈқ፦߄ೈқ፦߄ೈқ፦߄ೈқ፦߄ǶǶǶǶ    
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A 

H肽GB1 1醯醯ng/ml 

  螨C   螨C   螨C   螨C    5min 5min 5min 5min         3醯min 3醯min 3醯min 3醯min         1hour 1hour 1hour 1hour     2hour 2hour 2hour 2hour 

 

 

 

B 

H肽GB1 1醯醯ng/ml 

  

C 

 

 

  
Figure.6Figure.6Figure.6Figure.6    

AAAA ࣁࣁࣁࣁ H肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/ml ᐟڈᐟڈᐟڈᐟڈ WIWIWIWI----38383838 όӕਔ໔ᗺΠᕗለϯόӕਔ໔ᗺΠᕗለϯόӕਔ໔ᗺΠᕗለϯόӕਔ໔ᗺΠᕗለϯܭܭܭܭ IIIIκBBBB----α߄ޑໆ߄ޑໆ߄ޑໆ߄ޑໆǶǶǶǶβ----actinactinactinactin ࣁࣁࣁࣁ internal internal internal internal 

ctrlctrlctrlctrlǹǹǹǹB and B and B and B and CCCC ࣁࣁࣁࣁ H肽GB1H肽GB1H肽GB1H肽GB1 ᐟڈᐟڈᐟڈᐟڈ WIWIWIWI----38383838 ᔠෳݤаՋБᏀᗺࡕஒಒझਡ፦ϩᚆࡕόӕਔ໔ᗺܭᔠෳݤаՋБᏀᗺࡕஒಒझਡ፦ϩᚆࡕόӕਔ໔ᗺܭᔠෳݤаՋБᏀᗺࡕஒಒझਡ፦ϩᚆࡕόӕਔ໔ᗺܭᔠෳݤаՋБᏀᗺࡕஒಒझਡ፦ϩᚆࡕόӕਔ໔ᗺܭ p65p65p65p65 ߄߄߄߄

ໆໆໆໆǴǴǴǴLamin a/cLamin a/cLamin a/cLamin a/c ޑಒझਡೈқࣁޑಒझਡೈқࣁޑಒझਡೈқࣁޑಒझਡೈқࣁ internal ctrl internal ctrl internal ctrl internal ctrl ǴǴǴǴβ----actinactinactinactin ޑಒझ፦ೈқࣁޑಒझ፦ೈқࣁޑಒझ፦ೈқࣁޑಒझ፦ೈқࣁ internal ctrlinternal ctrlinternal ctrlinternal ctrlǶǶǶǶ    
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AAAA ճҔࣁճҔࣁճҔࣁճҔࣁ PI3 kinasePI3 kinasePI3 kinasePI3 kinase ϷϷϷϷ GSK3GSK3GSK3GSK3 ڋᏊڋڋᏊڋڋᏊڋڋᏊڋ WIWIWIWI----38383838 ΜϩដࡕΜϩដࡕΜϩដࡕΜϩដࡕǴǴǴǴӆаӆаӆаӆа H肽GB1H肽GB1H肽GB1H肽GB1 നଯբҔᐚࡋനଯբҔᐚࡋനଯբҔᐚࡋനଯբҔᐚࡋ 1醯醯ng/ml1醯醯ng/ml1醯醯ng/ml1醯醯ng/ml

ᐟڈᐟڈᐟڈᐟڈ 16161616 λਔޑλਔޑλਔޑλਔޑαᘰӝჴᡍαᘰӝჴᡍαᘰӝჴᡍαᘰӝჴᡍǶǶǶǶ螨ormal ctrl螨ormal ctrl螨ormal ctrl螨ormal ctrl ԖಔձჹྣಔǴǴǴǴD肽SO ctrlD肽SO ctrlD肽SO ctrlD肽SO ctrl܌ࣁԖಔձჹྣಔ܌ࣁԖಔձჹྣಔ܌ࣁԖಔձჹྣಔ܌ࣁ ࣁࣁࣁࣁ PI3KPI3KPI3KPI3K ϷϷϷϷ GSK3betaGSK3betaGSK3betaGSK3beta

ჹྣಔǴǴǴǴH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlޑᏊڋჹྣಔޑᏊڋჹྣಔޑᏊڋჹྣಔޑᏊڋ ჹྣಔǶǶǶǶBBBB҅ࣁჹྣಔ҅ࣁჹྣಔ҅ࣁჹྣಔ҅ࣁ ीკ (n=6) (n=6) (n=6) (n=6)ǴǴǴǴࡕኧॶໆϯޑαᘰӝ१ᡍࣁीკࡕኧॶໆϯޑαᘰӝ१ᡍࣁीკࡕኧॶໆϯޑαᘰӝ१ᡍࣁीკࡕኧॶໆϯޑαᘰӝ१ᡍࣁ

####ӷဦࣁᆶӷဦࣁᆶӷဦࣁᆶӷဦࣁᆶ D肽SOD肽SOD肽SOD肽SO ჹྣಔКၨࡕჹྣಔКၨࡕჹྣಔКၨࡕჹྣಔКၨࡕ PPPP ॶλܭॶλܭॶλܭॶλܭ 醯.醯醯1醯.醯醯1醯.醯醯1醯.醯醯1 ᆶࣁᆶࣁᆶࣁᆶࣁ****Οঁ####ǹǹǹǹࣁΟঁࣁΟঁࣁΟঁࣁ H肽GB1H肽GB1H肽GB1H肽GB1 ҅ჹྣಔКၨ҅ࡕჹྣಔКၨ҅ࡕჹྣಔКၨ҅ࡕჹྣಔКၨࡕ PPPP ॶλܭॶλܭॶλܭॶλܭ

醯.醯醯1醯.醯醯1醯.醯醯1醯.醯醯1     Οঁ****ǶǶǶǶࣁΟঁࣁΟঁࣁΟঁࣁ
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Figure.8Figure.8Figure.8Figure.8    

Figure.8A Figure.8A Figure.8A Figure.8A ᆶᆶᆶᆶ 8B8B8B8B ࣁࣁࣁࣁ H肽GB1H肽GB1H肽GB1H肽GB1 നଯբҔᐚࡋനଯբҔᐚࡋനଯբҔᐚࡋനଯբҔᐚࡋ 1醯醯ng/ml1醯醯ng/ml1醯醯ng/ml1醯醯ng/ml ᐟڈᐟڈᐟڈᐟڈ WIWIWIWI----38383838 ঁਔ໔ᗺࡕаՋБᏀᗺݤᔠෳᕗঁਔ໔ᗺࡕаՋБᏀᗺݤᔠෳᕗঁਔ໔ᗺࡕаՋБᏀᗺݤᔠෳᕗঁਔ໔ᗺࡕаՋБᏀᗺݤᔠෳᕗ

ለϯለϯለϯለϯ AktAktAktAkt ᆶᕗለϯᆶᕗለϯᆶᕗለϯᆶᕗለϯ GSK3GSK3GSK3GSK3 ǶǶǶǶFigure.8CFigure.8CFigure.8CFigure.8C߄ೈқ፦ޑ߄ೈқ፦ޑ߄ೈқ፦ޑ߄ೈқ፦ޑ ॺճҔךॺճҔךॺճҔךॺճҔך H肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/mlH肽GB1 1醯醯ng/ml ᐟڈᐟڈᐟڈᐟڈ WIWIWIWI----38383838 ӚਔܭӚਔܭӚਔܭӚਔܭ

໔ᗺࡕஒಒझਡ፦ϩᚆᢀჸಒझਡᆶ፦ϣ໔ᗺࡕஒಒझਡ፦ϩᚆᢀჸಒझਡᆶ፦ϣ໔ᗺࡕஒಒझਡ፦ϩᚆᢀჸಒझਡᆶ፦ϣ໔ᗺࡕஒಒझਡ፦ϩᚆᢀჸಒझਡᆶ፦ϣ ͊͊͊͊----catenincatenincatenincatenin ໆǴǴǴǴLamin a/cLamin a/cLamin a/cLamin a/c߄ޑໆ߄ޑໆ߄ޑໆ߄ޑ ޑಒझਡೈқࣁޑಒझਡೈқࣁޑಒझਡೈқࣁޑಒझਡೈқࣁ

internal ctrl internal ctrl internal ctrl internal ctrl ǴǴǴǴ͊͊͊͊----actinactinactinactin ޑಒझ፦ೈқࣁޑಒझ፦ೈқࣁޑಒझ፦ೈқࣁޑಒझ፦ೈқࣁ internal ctrlinternal ctrlinternal ctrlinternal ctrlǴǴǴǴΠБीკࣁ߾ໆϯޑࡕΠБीკࣁ߾ໆϯޑࡕΠБीკࣁ߾ໆϯޑࡕΠБीკࣁ߾ໆϯޑࡕኧᏵ่ኧᏵ่ኧᏵ่ኧᏵ่

݀݀݀݀ǴǴǴǴӚਔ໔ᗺᆶӚਔ໔ᗺᆶӚਔ໔ᗺᆶӚਔ໔ᗺᆶ 醯hr醯hr醯hr醯hr ჹྣಔКၨჹྣಔКၨჹྣಔКၨჹྣಔКၨ(n=3)(n=3)(n=3)(n=3)ǴǴǴǴPPPP ॶλܭॶλܭॶλܭॶλܭ 醯.醯1醯.醯1醯.醯1醯.醯1 ܭλܭλܭλܭǴǴǴǴλ****ঁٿࣁঁٿࣁঁٿࣁঁٿࣁ 醯.醯醯1醯.醯醯1醯.醯醯1醯.醯醯1     Οঁ****ǶǶǶǶࣁΟঁࣁΟঁࣁΟঁࣁ
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 Figure.9 Figure.9 Figure.9 Figure.9    

AAAA ࣁࣁࣁࣁ WIWIWIWI----38383838 ၸόӕᐚࡋၸόӕᐚࡋၸόӕᐚࡋၸόӕᐚࡋ H肽GB1H肽GB1H肽GB1H肽GB1 ᐟڈᐟڈᐟڈᐟڈ 18181818 λਔࡕஒڗܜಒझޑλਔࡕஒڗܜಒझޑλਔࡕஒڗܜಒझޑλਔࡕஒڗܜಒझޑ mR螨AmR螨AmR螨AmR螨A аջਔᆫӝ䁙ೱаջਔᆫӝ䁙ೱаջਔᆫӝ䁙ೱаջਔᆫӝ䁙ೱᙹϸᔈᙹϸᔈᙹϸᔈᙹϸᔈ

(Real(Real(Real(Real----time PCR) time PCR) time PCR) time PCR) ᔠෳᔠෳᔠෳᔠෳ mR螨AmR螨AmR螨AmR螨A ǴǴǴǴӚჴᡍಔᆶӚჴᡍಔᆶӚჴᡍಔᆶӚჴᡍಔᆶ߄ޑ߄ޑ߄ޑ߄ޑ 螨C螨C螨C螨C КၨКၨКၨКၨ(n=4)(n=4)(n=4)(n=4)ǴǴǴǴPPPP ॶλܭॶλܭॶλܭॶλܭ 醯.醯5醯.醯5醯.醯5醯.醯5 ঁ****ǴǴǴǴPPPPࣁঁࣁঁࣁঁࣁ

ॶλܭॶλܭॶλܭॶλܭ 醯.醯1醯.醯1醯.醯1醯.醯1 ǶǶǶǶBBBB****ঁٿࣁঁٿࣁঁٿࣁঁٿࣁ ճҔࣁճҔࣁճҔࣁճҔࣁ H肽GB1H肽GB1H肽GB1H肽GB1 ᐟڈᐟڈᐟڈᐟڈ WIWIWIWI----38 38 38 38 ၸၸၸၸ 24242424 λਔংڗܜಒझޑೈқаՋБᏀᗺݤλਔংڗܜಒझޑೈқаՋБᏀᗺݤλਔংڗܜಒझޑೈқаՋБᏀᗺݤλਔংڗܜಒझޑೈқаՋБᏀᗺݤ

ᔠෳೈқ፦߄ޑᔠෳೈқ፦߄ޑᔠෳೈқ፦߄ޑᔠෳೈқ፦߄ޑǶǶǶǶ    
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