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ɜ̛̀

ALK activin receptor-like kinase 
ASC adipose derived stem/stromal cell 
ASMA �-smooth muscle actin 
bFGF basic fibroblast growth factor 
BM bone marrow 
BMP bone morphogenetic protein 
CAF cancer-associated fibroblast 
CSTI Cell Science & Technology Institute 
DFAT dedifferentiated fat cell 
DMEM Dulbecco’s Modified Eagle Medium 
EMT epithelial-mesenchymal transition 
FBS fetal bovine serum 
GFP green fluorescent protein 
GLUT4 glucose transpoter4 
iPS induced pluripotent stem cell 
LPL lipoprotein lipase 
MSC mesenchymal stem cell 
NG2 nuron grail 2 
PAI-1 plasminogen activator inhibitor 
PBS phosphate buffered saline 
PDGF platelet derived growth factor 
RGS5 regulator of G-protein 5 
RT-PCR  reverse transcription polymerase chain reaction 
TGF transforming growth factor 
Tie-2 tyrosine kinase with Ig-like loops and epidermal growth factor 

homology domains-2 
VEGF vascular endothelial growth factor 
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TΘȃ̉

�ˊǠ�ɰɫ�

ƥɄː˅ʥˍ�L̟̅'ON˓èýː˅ʥ Η̱dedifferentiated fat cell: DFATΘ 

<�΍�˻ʘǑɔˏQǧ(�-;�[uh�;�37(5 DFAT ˻ʘȄƥʥ

ˍ6�N��cVr@ɲƽèý*N%7 ƾŐ'O5�N�˻ʘãɭʥˍ7;

áı·:KM DFAT<��cVrȅʥˍ@èý*N%7 ǙL�:'O5�N

 �-;�[uh�:3�5<ǙL�:925�9��ǭɼʐ6<��:˻ʘ

ãɭʥˍ7;áı·ʠQɖ�5 DFAT;��cVr@;èý�[uh�:3�

5Ȁ̒Q˼2/�

�ǒȠ�

ΚΙb��a�a�ãáı·őΊ

DsRedȆ̢�Wg˝ˠɘǱãɭʥˍǺMS17 Green fluorescent protein 

ΗGFPΘȆ̢�Wg DFATQ²ɷ',/b��a�{�hQ�b��a�a�

ã6 14Ǖͣı·(/�Hoechst 33342 :5ǻQǷ˧(�áɃɁ��d�΀Ƒ

͞Qɖ�5ʘ˖ƄƥQ̍ř(/�

ΛΙMS17;áı·:�#N��cVr��[�;ɩɐ̎ǵ 

GFPȆ̢ DFATQĂɊ�N�<MS17ɲƽɫD/<ͣƽɫ:áı·Q˼��

��cVr��[�Neuron glial2ΗNG2Θ7ŴȸʗαT^n�Ηα-smooth muscle 

actin: ASMAΘ;ɩɐQ˺ÛÜɠǷ˧�K>�T�lV� RT-PCRȠ:5Ő͗

̗Æ(/�Smad2/3ͦŔò PD169316�K> Transforming growth factor-�1 

ΗTGF-�1Θ�ğư¾Qɖ�/őΊ6<�áı·͢ňǞ:-O.O 5�M�25

�g/ml79NK�:ıĬ:Ȯù(/� 

ΜΙTGF-�1ȮùőΊ 

GFPȆ̢ DFAT:đʍȾŽ;zr�b�{t�r TGF-�1QȮù(�NG27
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ASMA;ɩɐQ˺ÛÜɠǷ˧�K>�T�lV� reverse transcription 

polymerase chain reactionΗRT-PCRΘȠ:5Ȁ̒(/�PD169316Qɖ�/

őΊ6<�őΊ͢ňǞ: 5 �M79NK�:ıĬ:Ȯù(/� 

 
�ʩǶ� 

ΚΙ˻ʘãɭʥˍ;ʘ˖Ƅƥ:Ś*N DFATáı·;Ƈͻ 

b��a�a�ãáı·őΊ6<�DFAT<MS177H:a�ã:̫̓(�

MS1;ʘ˖Ƅƥ;ļÔQ̂ƫ1*NK�:(5ƽɷ(�ɩ˩ɫ˻ʘQȄƥ*N

Ʃ̊ ̙GLO/�%;ʩǶKM�DFAT ˻ʘãɭʥˍ7;ɳ¨Àɖ:KM

��cVrȅ;Ƅ̨QɌƍ*N%7 ʀġ'O/� 

 
ΛΙDFAT7˻ʘãɭʥˍ7;áı·:KN��cVr��[�;ɩɐ̎ǵ 

DFAT7MS17QɲƽɫD/<ͣƽɫ:áı·Q˼����cVr��[�;

ɩɐQ˺ÛÜɠǷ˧�K>�T�lV� RT-PCRȠ:5Ȁ̒(/�-;ʩǶ� 

DFAT�L; NG2�ASMA;ɩɐ<�DFATĂɊ:ȕAɲƽáı·�ͣƽáı

·6ǧƟ:ĸù(5�/��ǒMS1�L; NG2�ASMA;ɩɐ<B7R8Ȁ

ç'O9�2/�́ ×;ʩǶKM�MS17;áı·:KM DFAT;��cVr

��[�;ɩɐ ĸù(���cVr:èý̚ŝ'ON%7 ʀġ'O/�� �  

�  
ΜΙDFAT7˻ʘãɭʥˍ7;áı·:KN TGF-��PDGFB;ɩɐ̎ǵ 

DFAT; TGF-�1ɩɐ<�DFATĂɊ:ȕA�ɲƽáı·�ͣƽáı·6ǧƟ

:ĸù(5�/�MS1; TGF-�1ɩɐH�DFATĂɊ:ȕAMS1ĂɊ ʢ 1.2

Ñ�ɲƽáı· ʢ 2.7Ñ�ͣƽáı· ʢ 1.8Ñ7ĸù(5�/�PDGFB;

ɩɐ̎ǵ6<�DFAT:3�5<�ĂɊ:ȕAɲƽáı·:5 PDGFB;ɩɐ

 ĸù(5�/ �MS1:ȕAN7 DFAT�L;ɩɐ<ȂG5½Ò6�2/�

MS16<�ĂɊ:ȕA5ɲƽáı·�ͣƽáı·7H:ǧƟ:ĸù(5�/�

%OL;ʩǶKM�DFAT7ãɭʥˍ7;áı·:KM-O.O;ʥˍ�L

TGF-�1I PDGFB;ɩɐ ª͂*N%7 ʀ'O/� 
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ΝΙTGF-�1Ȯù:KN��cVr��[�ɩɐ̎ǵ 

Ȍ: DFAT:đʍȾŽ; TGF-�1QȮù(���cVr��[�;ɩɐĻýQ

Ȁ̒(/�˺ ÛÜɠǷ˧:KN��cVr��[�ɩɐ̎ǵ6<�NG2�ASMA

7H:�TGF-�1ȾŽ 1 ng/ml�Lɩɐʥˍ ǧƟ:ĸù(/�NG2�ASMA

;ɩɐ̚ŝ<Κ�50 ng/mlD6�+O;ȾŽ6HĕʌŽ:̙GLO/��T�

lV� RT-PCRȠ:KN͌¹ɩɐ̎ǵ6<�ÜɠǷ˧;ʩǶ7ĕȅ:�ĕʌŽ

:ɩɐª͂ ̙GLO/�´×;ʩǶKM�DFAT;��cVrèý:ÉPN

�̉9cVr[V�< TGF-β16�N%7 ʀġ'O/� 

 
ΞΙDFAT�L;��cVr��[�ɩɐ:Ś*N TGF-β1e_t�;Ƈͻ 

TGF-β1;�̉9ʥˍãe_t�¹”ʨ̯6�N Smad2/3:Ś*NͦŔ˴

ΗPD169316ΘQɖ�5�DFAT��cVr��[�;ɩɐĻýQȀ̒(/�D

+ TGF-�1ïȽ:KM̚ŝ'ON��cVr��[�ɩɐ:Ś*N Smad2/3

ͦŔ˴;ƇͻQȀ̒(/�-;ʩǶ�TGF-�1ïȽ:KM̚ŝ'O/ NG2�

ASMAͬƙʥˍ;ɍ<�b�r���6�N DMSOȮùʽ:Ś(�PD169316

Ȯùʽ<ǧƟ:Ȱş(5�/��T�lV� RT-PCRȠ:KN͌¹Ŋɩɐ̎ǵ

6Hĕȅ:�TGF-�1ïȽ:KM̚ŝ'O/ NGΛI ASMA;͌¹Ŋɩɐĸù

<�PD169316Ȯù:KM�ˀ7HǧƟ:Ưî'O/�´×;ʩǶ�L�NG2

�K> ASMA;ɩɐ<�TGF-�1�Ȥe_t�ʨ̯6�N Smad2/3QͦŔ*

N%76Ưî'ON%7 ǙL�:92/� 

� Ȍ:MS17;áı·:KM̚ŝ'ON��cVr��[�ɩɐ:Ś*N

Smad2/3ͦŔ˴;ƇͻQȀ̒(/�MS17;ɲƽáı·:KM̚ŝ'O/NG2

ͬƙʥˍɍ<�DMSOȮùʽ:ȕA PD169316Ȯùʽ6<ǧƟ:½�(5�/

 �-;ƯîûǶ<ͨŐɫ6�2/�D/ TGF-�1�ğư¾Ȯùʽ6HƯîû

Ƕ<ͨŐɫ6�2/�´×;ʩǶKM�ãɭʥˍ7;áı·:KN DFAT;�

�cVrèý:H Smad2/3ʨ̯ ͤ�(5�N �ɇ:ɲƽáı·:KNNG2

ɩɐ:ͤ(5< TGF-�e_t�ʨ̯´ļ;ȊŻHŌī*N%7 ʀġ'O/� 
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�ʩ̠� 

®ĥ;Ȁ̒:��5�DFAT<˻ʘãɭʥˍ7;ɳ¨Àɖ:KM���cVr

@èý*N%7 ʀġ'O/�-;èý�[uh�7(5�TGF-�1ïȽQ¯

(/ Smad2/3e_t�¹”ʨ̯ ͕̉6�N%7 ǙL�:92/�ǭɼʐƥ

Ƕ<�DFAT H3˻ʘǑɔÀɖ;ȊŻQǙɿ:(�'L:ǧû9˻ʘǑɔʥ

ˍțɧȠQ͢ɩ(/M�ʥˍʋǿ:º�ôȌÀɖQîƎ*N×6͕̉9ɹ̊7

9N7ƗPON� 
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VΘʴ̐ 

�ˊǠ� 

ΚΙ� ˓èýː˅ʥˍΗdedifferentiated fat cell: DFATΘ 

� Matsumoto L 1<�zrQĘFB¤΁;ː˅ʧʺ�LĂͳ(/ƥɄː˅ʥˍ

Q�Ŀ©ı·7��ǒȠ6¾ļı·*N%7:KMɔ)5"Nʵʮ˩ʥˍȅ;

ƄƢQ(/ʥˍʽ �΍�ĸȒˏ7ĽèýˏQƶ3%7QǙL�:(/� 

� %O<��ŽʦǬèý(/ʥˍ6H͊é9ɓķ�6ı·*N%7:KM�­

Ŭɫ:ǫèý9ʥˍ@7˓èý',N%7 čˏ6�N%7QƟĝ(5�N�

%;ƥɄː˅ʥˍKM̟̅'ONĽˏƙʥˍ<�˓èýː˅ʥˍ

Ηdedifferentiated fat cell: DFATΘ7Ğ=O5�N� 

� DFAT6< lipoprotein lipaseΗLPLΘ�Leptin�glucose transpoter4ΗGLUT4Θ

98;�PJNƥɄː˅ʥˍ��[�;ɩɐ�ŏß:Ȫł(5�M�ƥɄː˅

ʥˍ:<̽Ųɩɐ(5�9� Runx2�Sox9�Ŵȸʗ�T^n�7�2/�΋�

̱΋�Ŵȸʗ;êǩèý��[�;ɩɐ ̙GLON%7�L�DFAT <�P

JNͣ˱ʠðΉʥˍ;Ƅ̨QH2/ʥˍʽ6�N7ʿ�LON� 

� DFAT;ʥˍ̀͸ưĆ<�ı·΋Όͣ˱ʠʥ Η̱Bone marrow mesenchymal 

stem cell: BM-MSCΘIː˅ʧʺɘǱŷʥˍΗAdipose-derived stem/stromal 

cell: ASCΘ:BC�ˤ(/ɩɐ~�|SV�Qʀ*�D/�ɭ˛ʵʮ˩ʥˍ7

H�9M΁»(/yl��QĚ*N%7 ǙL�:925�N� 

� %OD6 DFAT<�͊ é9èý̚ŝıĬ:5ı·*N%7:KM�ː ˅ʥˍ�

΋˩ʥˍ�̱΋ʥˍ�΋Ǽʗʥˍ�ʗʵʮ˩ʥˍ:èý*N%7 ǙL�:9

25�N 1-5�D/�DFAT <ȝ̳�ˌ˱:ɘǱ*Nʥˍ;E9L+�ˠÔ�ˌ
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˱:ɘǱ*N˻ʘãɭʥˍ�˻ʘŴȸʗʥˍ�Ɠʗʥˍ@èý̲ǁ',N%7

 čˏ6�N 6� 

� 'L:�ͯŔ͐¼@ DFATQʋǿ*N%7:KM��˄˷˻�q�:�#N

˻ȤǈĢÀɖ�ƓʗǽĶ�q�:�#NƓȊˏǈĢÀɖ�˒ΌǂÕ�q�:�

#N‚üȊˏǈĢ 7�ƣƙ˕ͯŔ�q�:�#N˕ȊˏǈĢ 8�Š͆ƵʢʗÕŔ

�q�:Ś*NƻŠȊˏǈĢÀɖ 9�΋ʝΏɣ�q�:Ś*N΋ŖŽĸùÀɖ 10�

ɭ˛ßţȋǂ�q�:�#N­ŬɶɭʋǿƋ;ɭ˛äɔÊ͂Àɖ 1198�ųŹ

�ʧʺÎƏˏQʀ*%7 ǙL�:925�N�DFAT ʋǿ:KNʧʺÎƏˏ

:<šƩ;˻ʘǑɔQº�%7 ʀ'O5�M 6,12,13�DFAT ˻ʘȄƥʥˍ:

èý*NȊŻ:ù��DFAT �Lèȟ'ONʍ�;ȫƙĦŊ ͕̉9ƈöQǶ

/(5�N%7 ʀġ'O5�N� 

� DFAT< Induced pluripotent stem cellΗiPSΘʥˍ;K�9ßˏƙ<9� �

͌¹ŊǆÀIWV�g�^l�Qɖ�9�Ŏß�3ʜÈ9ǒȠ6�ɺǩͣ:ľ

̟͗ǎ čˏ6�N/G�äɔʋǿɖʥˍk�g7(5ǖǩ;ˡźƖɖ ǩƊ

'O5�N� 

 

ΛΙ� ��cVr 

� ĜɭʥˍΗ��cVrΘ7<�1871ŵ: EberthL 14:K25êG5Ĵě'

O�Ȋˏɫ�Ȅ̿ɫ:ƥɄ(/˻ʘQƄƥ*N/G:͕̉9ʥˍ6�N���

cVr;̬ȵ<�ˌ˱ɘǱ7ʿ�LO5!/ �̸ŵ<-;̬ȵ<Ľȅ6�M

15��-L"ͣ˱ʠʥˍ;ʚɟ:<�NðΉʥˍQʨ5���cVr@èý*N

7ʿ�LO5�N��˥ɫ9ǔŌ;˻ʘ�L;˻ʘǑɔ;ͅʌ<����cV
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r�Ĝɭʥˍ;óͳ�Ĳż˜;è̎�ãɭʥˍ;μƙý��ãɭʥˍ;ĸȒè

́�̫̓�ʘ˖Ƅƥ���cVr�Ĝɭʥˍ;ĸȒ���ŏß9˻ʘ;r��

�_����cVr�Ĝɭʥˍ;ƽɷ�Ĳż˜Ƅƥ�˻ʘ;ƥɄ�ŎŐý�:

è#LON�%;ͅʌ:��5�7MP#͕̉7ʿ�LO5!/H; �

Vascular endothelial growth factorΗVEGFΘ6�M�VEGFI-;ʨ̯QȆ

ɫ7(5˻ʘǑɔƯî;ûǶQǩƊ(/țɧ˴�Ä�=�xeh�}Igun

u}�k�|Xu}98<�*6:ˡźƖɖ'O5�N� 

� ��cVr<�ş9"7H-;�͐ ˻ʘĲż˜ã:¼ʻ(�ãɭʥˍ7

Peg-and-socket 98;Ȅ̿Q¯(5ćǒė:ƞĴ¹”Q˼25�N 16,17�³̀

ɫ:<�˻ʘǑɔ;ͮ:ãɭʥˍ:ė#5�^��r(5!/��cVr<

Angiopoietin-1Qèȟ(�-;�i~l�6�N Tyrosine kinase with Ig-like 

loops and epidermal growth factor homology domains-2 �Tie2�Qɩɐ*N

ãɭʥˍ:Àɖ(�ãɭʥˍ;èý�ŎŐýQ̚ŝ*N 18,19��ǒ6�ãɭʥ

ˍ ˻ŞǴɘǱƥ͟ĦŊΗPlatelet-derived growth factor: PDGFΘBQèȟ(�

��cVr<-;ċŕ¾6�N PDGF receptor-�ΗPDGFR�ΘQɩɐ*N�

%OL;èŊ;vo^TWr�Wg6<�ˋɔǩ:Ɛɓģʠ;ˤȑɫ9ɩɔɞ

ŲQ̙G�ĹʥˍQȋ"%7 ɹLO5�M 20-23���cVr7ãɭʥˍ;ͣ

;ƞĴ¹” ͕̉6�N%7 ƾř6!N���cVr< Blood-tissue-barrier

 Ōī*Nʯ˜I˔�ɇ:˻ȫ˔ͤ͠:��5̤ŗ:Ōī*N%7 ǙL�:

'O 18,24�˻ȫ˔ͤ͠;Ȋˏʮƶ:��cVr ͕̉9Ö!QƲ25�N7;

ĴěH�N 25�(�(9 L�˻ʘãɭʥˍ�Lèȟ'ON Transforming 

growth factor-�ΗTGF-�ΘI PDGF ���cVrèýQ̚ŝ*NĦŊ7(
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5͕̉7ʿ�LO5�N 18 �ǫ0:�Ǚ9Ɂ Ľ�; ɐɉ6�N� 

� ��cVr;ɇɞɫ��[�<ǫ0ĕŐ'O5�L+�Neuron glial2ΗNG2Θ�

regulator of G-protein signaling 5ΗRGS5Θ�PDGFR�98 ȕ̴ɫɇɞŽ;

΍���[�7(5ɖ�LON�NG2<ʥˍļ�r�o^gƥè6�Nb�±

�Vn�ɽ͒~�pZ_�[�6�M���cVr ˗ɤ˻ʘ@�^��r'

ONͮ:ɩɐ ×Ǘ*N7;Ĵě �N 26�NG2<ˋɔǩ;ƑŞ˻ʘɩɔǖǩ

:��5ãɭʥˍ:ƽɷ*NȊˏɫ��cVr;K���[�6�N¦ Ĵě

'O5�N 27�%;K�: NG2<�:ƥɄ(/��cVr��[�7(5ɖ�

LON�RGS< GTPaseμƙQïȽ*N¦:KM�Gl�y^áƈįċŕ¾;

e_t�QƯî*N|S���QȄƥ*NèŊʽ6�N�%;|S���;�

6 RGS5<Ÿ˪��cVr:΍ɩɐ*N%7 ɹLO5�N 28�ƌ25�RGS

Ξ<èýêǩ;ǫɄ9��cVr��[�7(5ɖ�LON�PDGFR< PDGF

:Ś*Nn�e�\t�jį�i~l�6�M���K>�;Λʍ΁ ĕŐ'

O5�N�PDGFR�<��cVr:΍ɩɐ(5�M�˻ʘãɭʥˍ�Lèȟ'

O/ PDGFB :ĈƖ(���cVr;ãɭʥˍ@;�^��r��rIĸȒˏ

:͕̉9ƈöQǶ/*¦ ɹLO5�N 29�D/Ŵȸʗʥˍ;��[�7(5

ɹLONŴȸʗαT^n� Ηα-smooth muscle actin: ASMAΘ<���cVr

èý:º�΍ɩɐ*N/G�ɇɞƙ<½� ��cVr��[�7(5K"ɖ

�LO5�N 30,31� 

� %OD6;ƃɼʐŒ;Ȁ̒:KM NG27 ASMA in vitro:�#N��c

VrèýQK"Ĉǜ*N��[�6�Nčˏƙ ʀġ'O//G�ǭɼʐ6H

��cVr��[�7(5 NG27 ASMA;ɩɐĻýQ̗Æ(/� 
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� *6:ƃɼʐŒ6H�DFAT;��cVrèý:ͤ*Nɼʐ ˼PO5�M�

�Wg˝ˠɘǱ˻ʘãɭʥˍǺ6�N MS1 7;áı·:KM DFAT  ��c

Vr@èý*Nčˏƙ ʀ'O5�N 32�MS1<b��a�a�ã6�ȌÙı

·*N7ĂɊ6<ʘ˖ƄƥQ̙G9� �ʵʮ˩ʥˍ7;áı·I�

Sphingosine-1-phosphate Ōī�6<ʘ˖Ƅƥ ̚ŝ'ON%7 ɹLO5�

N 33��ǒ�DFAT7MSΚ7;b��a�a�ãáı·:KMʘ˖ƄƥQº�

˻ʘȅȄ̿ ̚ŝ'ON�:3�5<�D0ǙL�:925�9�� 

 

ΜΙ� TGF-� 

� TGF-�<�Źʚ9ʧʺ�ʥˍ:Ōī*N 25-kD��mV��;cVr[V�

6�ʥˍ;ʍ΁Iı·ǰ¶:KMʥˍ;ĸȒ�èýQÊ͂�D/<ͦŔ*N�

TGF-�<�ʥˍļĲ̨˹ɪ̨I~�pT�jV�z{l�;ɕɔQÊ͂(�̻

:~�pT�j;ɕɔQͦŔ*N98ĽƆ9ɔɑμƙQǧ(�˻ʘǑɔ�üˑ

ɾý�ɨ�˃ˠ;ʵʮý�ÜɠƯî�Ð¾;ɩɔʖ�ȅ�9ɡɢIɔɑɐ̥:

Ȭ"ͤP25�NH;7ʿ�LO5�N 34� 

� TGF-�:KN˻ʘǑɔîƎȊȄ<�˻ʘãɭʥˍ:Ōī*N I įċŕ¾

Activin receptor-like kinase 1�K> 5ΗALK1�ALK5Θ:KM̟ʙ'O5�

N�TGF-�<�˻ʘãɭʥˍ; ALK1Q¯(5 Bone morphogenetic protein

ΗBMPΘe_t�Q¹”*N Smad1/5Q��͒ý(�̚ ŝ'ON Id1 ĸȒ�

̫̓QÊ͂*N�ǒ6�ALK5 Q¯(/ Smad2/3 ;��͒ý Plasminogen 

activator inhibitor-1ΗPAI-1ΘQ̚ŝ(�èýQÊ(˻ʘQƥɄ',N7ʿ�

LO5�N 35� 
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� D/ TGF-�<�×ɭͣ˱̲ǁΗEpithelial-mesenchymal transition: EMTΘ

ĦŊ7(5HǧĖ6�M� RŷʥˍI Rͤ̀ʵʮ˩ʥ Η̱Cancer-associated 

fibroblast: CAFΘ;ɩɔȊȄ;̟ʙQ˼25�NĦŊ7(5�ͷŲ:ȡɰ'O

5�N 36-38�  
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�ɰɫ� 

ƥɄː˅ʥˍ�L̟̅'ON DFAT<΍�˻ʘǑɔˏQǧ(�-;�[uh�

;�37(5 DFAT ˻ʘȄƥʥˍ6�N��cVr@ɲƽèý*N%7 ƾ

Ő'O5�N�˻ʘãɭʥˍ7;áı·:KM DFAT<��cVrȅʥˍ@è

ý*N%7 ǙL�:'O5�N 32 �-;�[uh�:3�5<ǙL�:9

25�9��ǭɼʐ6<��:˻ʘãɭʥˍ7;áı·ʠQɖ�5 DFAT;�

�cVr@;èý�[uh�:3�5Ȁ̒Q˼2/�  
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WΘŚ̥7ǒȠ 

1. őΊüɆ 

C57BL/6J Green fluorescent protein ΗGFPΘr��gfXuo^�WgΗͰ

ƙ�7́ΔΘ<Z�Y�l�͑ȓŬȁ�L̩Þ(�Ǖǭľōþō͐üɆőΊŉĠ

¸;Ʒ͙:ƌ25őΊQ˼2/�ǭ͌¹ŊǈĻ�Wg;Άˆ�őΊ@;Ãɖ:

ͤ(5<Ǖǭľō͌¹Ŋʧǁ�őΊŎßŉĠ¸Ηƭ̙ɝď 2011þ-3-5Θ�K>

ǕǭľōüɆőΊŉĠ¸Ηƭ̙ɝď AP11M018-3Θ;ƭ̙Qƍ5őǓ(/� 

 

2. ʥˍ;̟̅ 

� GFPȆ̢�Wg DFAT<�ǔĴ 1;̟̅ǒȠ:ȶƴ(5̟̅(/�DFAT̟

̅Ƞ;ȃɜQĨ 1:ʀ*�GFPr��gfXuo^�Wg�LƼĊ(/ɭ�ː

˅ʧʺΗʢ 0.5 gΘQr���_Ƌ�0.1%b�at�jȷȫΗCollagenase type 

I, KokenΘQɖ�5 37˚C�45èͣæɑ(�|U�l�ȿͅQ˼2/Ƌ�½͉̾

ƓèͳΗ135 g�3èͣΘQ˼2/�×ţ:ͱʏ(/ƥɄː˅ʥˍQƼĊ(�20%

Weˋ°˻ȯΗFetal bovine serum: FBSΘĘǧː˅ʥˍɖɂ˻ȯıĬ

CSTI-303MSCΗCell Science & Technology InstituteΘ6ȴ/(/ 12.5 cm2ʥ

ˍı·ɖ|�gbΗNUNCΘ�:ʥˍQȮù(�37˚C�5%CO2ǰ¶�6Ŀ©ı

·(/�7ǕƋ�ı·ȫQ«ǁ(�ʥˍ²ɷ͸ ż:9NK�:|�gbQĈ̲

',�'L: 7Ǖͣı·Qʬʭ(/�Ŀ©ı· 14ǕƋ:�ʥˍQ PBS6Ȣȥ

Ƌ�0.05ΖTrypsin-EDTA ȷȫΗInvitrogenΘQɖ�5Ăͳ(�1:5 :ű͓Ƌ�

~�gpUo^qUoe�ΗBD FalconΘ:äǄʍ(�ʬ³ı·Q˼2/�ĸȒ

ıĬ< 20ΖFBSĘǧ CSTI-303MSCQɖ��3-4ǕȔ:ıĬ«ǁQ˼2/�ʕ



 14 

4ʬ³´ã;ʥˍQőΊ:Ãɖ(/� 

� �Wg˝ˠɘǱãɭʥˍǺ6�NMS1�K>DsRedȆ̢MS1<Karolinska 

InstituteΗSwedenΘKṂȱ'O/H;QÃɖ(/�ĸȒıĬ< 10%FBS Ę

ǧ Dulbecco’s Modified Eagle MediumΗDMEM, InvitrogenΘQɖ�/�ıĬ

«ǁ< 3-4 ǕȔ:˼2/�ʬ³ı·<ʢ 80�90%b�|�Y�r:í”Ƌ�ʥ

ˍQ��͒ʶ˾ȫΗPhosphate buffered saline: PBSΘ6Ȣȥ(�0.05% 

Trypsin-EDTAȷȫQɖ�5ʥˍQĂͳ(�1:5:ű͓Ƌ�~�gpUo^qU

oe�:äǄʍ(5˼2/� 

 

ΜΙ� b��a�a�ãáı·őΊ 

� 10ΖFBSĘǧ DMEM:�b��a�{�hΗCytodex3TM, GE HealthcareΘ

3,000Ð7 DsRedȆ̢MSΚ�K> GFPȆ̢ DFATΗP4ΘQ 4	105+3Ȯù

(�ʶͪ:͵ɯ*N%7:KMb��a�{�h: MSΚ7 DFAT Q²ɷ',

/�%;MS17 DFATQ²ɷ',/b��a�{�h 50ÐQ�250 µlb��

a�a�Ηcollagen
rat tail, BD BiosciencesΘã6ı·(/�ı· 14Ǖɰ:

4%y����T�qz±ΗWakoΘ6ĩŐ(�5 �g/ml Hoechst 33342 

ΗInvitrogenΘ:5ǻQǷ˧(�áɃɁ��d�΀Ƒ͞ Fluoview FV10i 

ΗOlympusΘQɖ�5ʘ˖ƄƥQ̍ř(/�őΊ;ȃɜQĨΛ:ʀ*� 

 

ΝΙ� MS17;áı·:�#N��cVr��[�;ɩɐ̎ǵ 

� GFP Ȇ̢ DFAT QĂɊ�N�< MS1 7ɲƽɫD/<ͣƽɫ: 96 Ǟͣáı

·Q˼����cVr��[�NG2 7 ASMA ;ɩɐQ˺ÛÜɠǷ˧:5Ȁ̒
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(/�őΊ;ȃɜQĨΜ:ʀ*�DFATĂɊΗDFAT aloneΘ< 24 well~��

rΗBD FalconΘ: GFPȆ̢ DFATΗP4Θ2	104QǄʍ( 5%FBSĘǧ DMEM

:5 96 ǞͣĂţı·Q˼2/�MS1 7;ʥˍͣƽɷ;�Náı·ΗDirect 

co-cultureΘ< 24 well~��rΗBD FalconΘ: GFPȆ̢ DFATΗP4ΘΗ1×104Θ

7 MS1Η1×104ΘQȭī',/H;QǄʍ(�5%FBSĘǧ DMEM:5 96Ǟ

ͣáı·Q˼2/�MS1 7;ʥˍͣƽɷ;9�áı·ΗIndirect co-cultureΘ

< 24 well~��r7 0.4 �mŋ�Mi�[�n��V�c�rΗBD FalconΘ

Qɖ�/�5ΖFBSĘǧ DMEMQù�/~��rã: GFPȆ̢ DFATΗP4Θ

Η1	104ΘQǄʍ(�i�[�n��V�c�rã:MSΚΗ1×104ΘQǄʍ(�

96 Ǟͣáı·Q˼2/�-O.Oı·Ƌ�4%y����T�qz±6ĩŐ(�

NG2�K> ASMA:Ś*N˺ÛÜɠǷ˧Q˼2/� 

� Smad2/3 ͦŔò PD169316ΗSigma AldrichΘ�K> TGF-�1 �ğư¾

1D11.16.8ΗGeneTexΘQɖ�/őΊ6<�áı·͢ňǞ:-O.O 5 �M�

25 �g/ml79NK�:ıĬ:Ȯù(/� 

 

ΞΙ� MS17;áı·:KN��cVr��[�͌¹Ŋ;ɩɐ̎ǵ 

� GFP Ȇ̢ DFAT QĂɊ�N�< MS1 7ɲƽɫD/<ͣƽɫ: 72 Ǟͣáı

·Q˼����cVr��[�NG2 7 ASMA ; mRNA ɩɐQ�T�lV�

RT-PCR Ƞ:5Ȁ̒(/�őΊ;ȃɜQĨΝ:ʀ*�őΊ:< 6well ~��r

ΗBD FalconΘ7 0.4 �mŋ�Mi�[�n��V�c�rΗBD FalconΘQ

ɖ�/�ĂɊı·<i�[�n��V�c�rã:ʥˍQ 1	105 +3Ǆʍ(�

ɲƽɫáı·:�#N DFAT7MS1<�-O.O 1	105Ð+3;ʥˍQ�i
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�[�n��V�c�r;̀͸7̂͸:Ǆʍ(�ͣƽɫáı·6<-;Ʌǒ;

ʥˍQ well;ż͸:Ǆʍ(/�5%FBSĘǧ DMEM6 72Ǟͣı·Ƌ�-O.

O;ʥˍQi�g^�Vy�6ƼĊ( total RNAQƱç(/� 

 

ΟΙ� TGF-�1ȮùőΊ 

� ˺ÛÜɠǷ˧ɖc�~�<�GFPȆ̢ DFATQ 24well~��r: 2	104+

3Ǆʍ(�͌¹Ŋɩɐ̎ǵɖc�~�<�GFP Ȇ̢ DFAT Q 6well ~��r

: 1	105+3Ǆʍ(�70�80%b�|�Y�r:í”(/ǞɁ6zr�b�{

t�r TGF-�1ΗPeproTechΘQđȾŽΗ0, 1, 5, 10, 20, 50 ng/mlΘ6Ȯù(/�

˺ÛÜɠǷ˧ɖc�~�< 96 ǞͣƋ:ĩŐ(�͌¹Ŋɩɐ̎ǵɖc�~�<

72 ǞͣƋ: total RNA QƱç(/�PD169316 ȮùőΊ6<�TGF-�1 Ȯù

60èð:ǥʦȾŽ 5 �M79NK�:Ȯù(/� 

 

ΠΙ� ˺ÛÜɠǷ˧ 

� đǰ¶6 96 Ǟͣı·(/ʥˍ<�4%y����T�qz±:KMĩŐƋ�

�Ȍư¾ĈƖ7(5�Wc]ư�Wg NG2ư¾Η1:200, Merk MilliporeΘ��

Wgưzr ASMAư¾Η1:200, DakoΘQɖ��4	6�ǟĈƖ',/��Ȍư

¾ű͓ȫ7(5 10%�x˻ȯ�1%We˻ȯT�}��ΗBovine serum albumin: 

BSAΘ�0.5% Triton XĘǧ PBSQɖ�/�§Ȍư¾ĈƖ7(5�Alexa-647Ȇ

̢�xưWc] IgGư¾Η1:400, Thermo Fisher ScientificΘ�Alexa-594Ȇ̢

�xư�Wg IgGư¾Η1:400, Thermo Fisher ScientificΘQɖ�ŒȲ6 4Ǟͣ

ĈƖ',/�5 �g/ml Hoechst 33342 6ǻǷ˧Q˼��˳ɛȗ6ȢȥƋ�
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ProLongGold Antifade ReagentΗThermo Fisher ScientificΘ6�W�r(/�

À̅(/Ȇǭ<�˺Û΀Ƒ͞ BZ-X710ΗKEYENCEΘQɖ�5̍ř�ǅƇQ˼

2/� 

 

ΡΙ� �T�lV� RT-PCRȠ 

� mRNA ;ɩɐ;Ļý<�TaqMan ~��}Qɖ�/�T�lV� reverse 

transcription polymerase chain reaction ΗRT-PCRΘȠQɖ�5̗Æ(/�đ

ǰ¶6; 72 Ǟͣı·(/ʥˍ<�i�g^�Vy�Qɖ�5ĥĉ(�RNeasy 

Micro kitΗQiagenΘQɖ�5ʥˍ�L total RNA QƱç(/�-(5 High 

capacity cDNA Reverse Transcription kitsΗApplied BiosystemsΘQɖ�5̻

̲åĈƖQ˼��cDNA Qƍ/�Taqman ~�V��/~��}7(5�TGF-

�1ΗMm_01178820Θ�PDGFBΗMm_00440677Θ7���cVr��[�NG2

ΗMm_00507257Θ�ASMAΗMm_00725412ΘQɖ�/�PCRĈƖ<�TaqMan 

Fast Advanced Master Mix Product InsertΗ Applied BiosystemsΘ�

StepOnePlus �T�lV� PCR egp�ΗApplied BiosystemsΘQɖ�5�

95	/10èùȲ;Ƌ�95	/30ʉ7 60	/30ʉ;cV^�Q 40cV^�˼2/�

GAPDH;ɩɐQĕȅ:ȳŐ(�ã͐Ȇȶ7(/�đc�~�< triplicate6ȳ

Ő(�GAPDH:Ś*NɳŚɫŐ͗̎ǵΗComparative CTȠΘQ˼2/� 

 

΢Ιʫ̑æɑ 

� őΊ:KMƍLO/Ő͗ʩǶ< mean � SD :5̀(/�Ľʽͣȕ̴<

One-way analysis of variance ΗANOVAΘ:5ȀŐQ˼2/Ƌ, Post-hocȀŐ
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7(5 Tukey’s multiple comparison:5đʽͣ;ʫ̑̎ǵQ˼2/�P < 0.05

QǧƟȗȶ7(/�ʫ̑æɑ< IBM SPSS software ver.21.0Qɖ�5˼2/�  
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YΘʩǶ 

1. ˻ʘãɭʥˍ;ʘ˖Ƅƥ:Ś*N DFATáı·;Ƈͻ 

� GFPȆ̢ DFAT7 DsRedȆ̢MS1Qb��a�{�h:²ɷ',/Ƌ�b

��a�a�ã6Λ́ͣı·(�˺ÛÜɠǷ˧6̗Æ(/�-;ʩǶ�MS1<

{�h�La�ã:̫̓�ĸȒ(�ɩ˩ɫʘ˖Ȅ̿Qʀ(/ΗĨΞΘ�GFPȆ̢

DFAT < MS1 77H:a�ã:̫̓(�MS1 ;ʘ˖Ƅƥ;ļÔQ̂ƫ1*N

K�:(5ƽɷ(�ɩ˩ɫ˻ʘQȄƥ*NƩ̊ ̙GLO/�%;ʩǶKM�

DFAT  ˻ʘãɭʥˍ7;ɳ¨Àɖ:KM˻ʘãɭʥˍ;ʘ˖ƄƥQ̚ŝ(�

DFATˢ̰<��cVrȅ;Ƅ̨QɌƍ*N%7 ʀġ'O/� 

 

2. DFAT7˻ʘãɭʥˍ7;áı·:KN DFAT�L;��cVr��[�

;ɩɐ̎ǵ 

� GFPȆ̢ DFAT7MS17QɲƽɫD/<ͣƽɫ:áı·Q˼����cV

r��[�NG27 ASMA;ɩɐQ˺ÛÜɠǷ˧:5Ȁ̒(/�DFAT; NG2

ɩɐɍ< DFATĂɊʽ6<Ŵĭ 1.8%6�N;:Ś(�ɲƽáı·ʽ< 70.2%�

ͣƽáı·ʽ< 13.6%6�M�ɲƽáı·ʽ6±ʽ:ȕAǧƟ:ɩɐ ΍"9

2/ΗĨΟΘ�DFAT ; ASMA ɩɐɍ< DFAT ĂɊʽ6< 8.0%6�N;:Ś

(�ɲƽáı·ʽ< 90.5%�ͣƽáı·ʽ< 89.3%6�M�ɲƽ�ͣƽáı·

7H: ASMA;ɩɐ ̚ŝ'O/�MS1< GFPͫƙ6�M�-;ǻ< DFAT

;ǻ:ȕAǙL�:Şį6�2//G�ɲƽɫáı·�6H DFAT7ŕǚ:̢

ë čˏ6�2/ΗĨΟ Direct co-cultureΘ�MS1<ɲƽɫáı·;ʩǶ�NG2

I ASMA;ɩɐ<̙GLO9�2/� 
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� Ȍ: DFAT 7 MS1 7QɲƽɫD/<ͣƽɫ:áı·Q˼����cVr�

�[�;͌¹ŊɩɐQ�T�lV� RT-PCRȠ:5Ȁ̒(/�-;ʩǶ�DFAT

�L; NG2;ɩɐ<�DFATĂɊ:ȕAɲƽáı·6ʢ 11.4Ñ�ͣƽáı·

6<ʢ 1.4Ñ7ǧƟ:ĸù(5�/ΗĨΠΘ��ǒMS1�L; NG2ɩɐ<B7

R8Ȁç'O9�2/�DFAT�L; ASMA;ɩɐ<�DFATĂɊ:ȕA�ɲ

ƽáı·6ʢ 1.2Ñ�ͣƽáı·6ʢ 2.0Ñ7ǧƟ:ɩɐ ĸù(/�MS1 �

L; ASMA;ɩɐ<�NG2ĕȅ:B7R8̙GLO9�2/� 

� ´×;ʩǶKM�MS17;áı·:KM DFAT;��cVr��[�;ɩɐ

 ĸù(���cVr:èý̚ŝ'ON%7 ʀġ'O/� 

 

ΜΙDFAT7˻ʘãɭʥˍ7;áı·:KN TGF-��PDGFB;ɩɐ̎ǵ 

� ��cVr;̫̓�ĸȒ�èý:ͤ̀*NĦŊ7(5 TGF-�1�K> PDGFB

;͌¹Ŋɩɐ̎ǵQ˼2/�-;ʩǶ�DFAT; TGF-�1ɩɐ<�DFATĂɊ

:ȕA�ɲƽáı·:5ʢ 1.7Ñ�ͣ ƽáı·6<ʢ 1.9Ñ7ǧƟ:ĸù(5�

/ΗĨΡ×Θ�MS1 ; TGF-�1 ɩɐH�DFAT ĂɊ:ȕA MS1 ĂɊ ʢ 1.2

Ñ�ɲƽáı· ʢ 2.7Ñ�ͣƽáı· ʢ 1.8Ñ7ǧƟ:ĸù(�ͣƽáı·

KMHɲƽáı·6ǧƟ:ĸù(5�/� 

� PDGFB ;ɩɐ̎ǵ6<�DFAT :3�5<�ĂɊ:ȕAɲƽáı·:5

PDGFB;ɩɐ ĸù(5�/ �MS1:ȕAN7 DFAT�L;ɩɐ<ȂG5

½Ò6�2/ΗĨΡ�Θ�MS16<�ĂɊ:ȕA5ɲƽáı· ʢ 2.2Ñ�ͣƽ

áı· ʢ 3.9Ñ7ǧƟ:ĸù(5�/� 

� %OL;ʩǶKM�DFAT 7ãɭʥˍ7;áı·:KM-O.O;ʥˍ�L
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TGF-�1I PDGFB;ɩɐ ª͂*N%7 ʀ'O/�%OL;cVr[V�

;ɩɐQ¯(5 DFAT;��cVrèý ̚ŝ'ON%7 ƾř'O/� 

4. TGF-�1Ȯù:KN DFAT�L;��cVr��[�ɩɐ̎ǵ 

� Ȍ: DFAT:đʍȾŽ; TGF-�1QȮù(���cVr��[�;ɩɐĻý

QȀ̒(/�˺ÛÜɠǷ˧:KN��cVr��[�ɩɐ̎ǵ6<�NG2�

ASMA7H:�TGF-�1ȾŽ 1 ng/ml�Lɩɐʥˍ ǧƟ:ĸù(/ΗĨ΢Θ�

NG2�ASMA;ɩɐ̚ŝ<Κ�50 ng/mlD6�+O;ȾŽ6HĕʌŽ:̙GL

O/� 

� �T�lV� RT-PCRȠ:KN͌¹ɩɐ̎ǵ6<�ÜɠǷ˧;ʩǶ7ĕȅ:�

NG2�ASMA 7H:�TGF-�1 ȾŽ 1 ng/ml �Lɩɐ ǧƟ:ĸù(�50 

ng/ml:ˣND6�+O;ȾŽ6HĕʌŽ:ɩɐª͂ ̙GLO/ΗĨ 10Θ� 

� �ǒ�PDGFB ïȽ:KN DFAT �L;��cVr��[�;ɩɐĸù<̙

GLO9�2/Ηq�lǫƿ̵Θ�´×;ʩǶKM�DFAT;��cVrèý:

ÉPNcVr[V�< TGF-�16�N%7 ʀġ'O/� 

 

5. DFAT�L;��cVr��[�ɩɐ:Ś*N TGF-�1e_t�;Ƈͻ 

� Ȍ: TGF-�1 ;�̉9ʥˍãe_t�¹”ʨ̯6�N Smad2/3 :Ś*Nͦ

Ŕ Η˴PD169316ΘQɖ�5�DFAT��cVr��[�;ɩɐĻýQȀ̒(/�

D+ TGF-�1 ïȽ:KM̚ŝ'ON��cVr��[�ɩɐ:Ś*N

Smad2/3ͦŔ˴;ƇͻQȀ̒(/�-;ʩǶ�TGF-�1� 50 ng/mlïȽ:KM

̚ŝ'O/ NG2 ͬƙʥˍ;ɍ<�b�r���6�N DMSO Ȯùʽ6<ʢ

58.5%6�2/;:Ś(�PD169316Ȯùʽ6<ʢ 15.4%7ǧƟ:Ȱş(5�/
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ΗĨ 11Θ�TGF-�1ïȽ:KM̚ŝ'O/ ASMAͬƙʥˍɍH DMSOȮùʽ

6ʢ 77.7%�PD169316 Ȯùʽ6ʢ 40.0%7ǧƟ:Ȱş(5�/��T�lV

� RT-PCRȠ:KN͌¹Ŋɩɐ̎ǵ6Hĕȅ:�TGF-�1ïȽ:KM̚ŝ'O

/ NGΛI ASMA;͌¹Ŋɩɐĸù<�PD169316Ȯù:KM�ˀ7HǧƟ:

Ưî'O/ΗĨ 12Θ�´×;ʩǶ�L�NG2�K> ASMA;ɩɐ<�TGF-�1

�Ȥe_t�ʨ̯6�NSmad2/3QͦŔ*N%76Ưî'ON%7 ǙL�:

92/� 

� Ȍ: MS1 7;áı·:KM̚ŝ'ON��cVr��[�ɩɐ:Ś*N

Smad2/3ͦŔ˴;ƇͻQȀ̒(/�MS17;ɲƽáı·:KM̚ŝ'O/NG2

ͬƙʥˍɍ<�DMSOȮùʽ6ʢ 69.4%6�2/;:Ś(�PD169316Ȯùʽ

6ʢ 55.4%6�2/ΗĨ 13Θ�MS1<�%OD6ĕȅ: GFPͫƙ6�M�NG2

�K> ASMA;ɩɐQ̙G9�2/�DMSOȮùʽ:ȕA PD169316Ȯùʽ

6<ǧƟ:½�(5�/ �-;ƯîûǶ<ͨŐɫ6�2/�D/ TGF-�1�

ğư¾Ȯùʽ6Hʢ 51.3%7ƯîûǶ<ͨŐɫ6�2/�ɲƽáı·:KM̚

ŝ'O/ ASMA ͬƙʥˍɍ<�DMSO Ȯùʽ6ʢ 87.7%6�2/;:Ś(�

PD169316 Ȯùʽ6ʢ 71.5%�TGF-��ğư¾Ȯùʽ6ʢ 24.2%6�2/�

MS17;ͣƽáı·:KM̚ŝ'O/ NG2ͬƙʥˍɍ<�DMSOȮùʽ6ʢ

12.1%6�2/;:Ś(�PD169316 Ȯùʽ6ʢ 5.3%6�2/ΗĨ 14Θ�ͣƽ

áı·:KM̚ŝ'O/ ASMA ͬƙʥˍɍ<�DMSO Ȯùʽ6ʢ 89.2%�

PD169316Ȯùʽ6ʢ 40.3%6�2/�NG2ͬƙʥˍɍ�ASMAͬƙʥˍɍ7

H: DMSOȮùʽ:ȕA PD169316Ȯùʽ6<ǧƟ:½�(5�/� 

� ´×;ʩǶKM�ãɭʥˍ7;áı·:KN DFAT ;��cVrèý:H
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Smad2/3 ʨ̯ ͤ�(5�N �ɇ:ɲƽáı·:KN NG2 ɩɐ:ͤ(5<

TGF-�e_t�ʨ̯´ļ;ȊŻHŌī*N%7 ʀġ'O/�  
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ZΘʿř 

®ĥ;ɼʐ6<��:˻ʘãɭʥˍ7;áı·ʠ98 in vitro ̚ŝʠQɖ�5

DFAT ;��cVr@;èý7�-OQîƎ*NȫƙĦŊ;e_t�¹”ʨ̯

:3�5Ȁ̒(/�b��a�{�h:²ɷ',/ DFAT 7 MS1 Q�b��

a�a�ã6ı·(/ʩǶ�MS1;ʘ˖Ƅƥͅʌ;ļÔQ̂ƫ1*NK�:(

5 DFAT ̫̓�ƽɷ*NƩ̊ ̙GLO/ΗĨ 5Θ�%;ʩǶKM DFAT<

MS1;ʘ˖ƄƥQïȽ(�DFATˢ̰<��cVrȅ;ʥˍ@Ƅ̨̲ǁ*N%

7 ʀġ'O/�ɩ˩ɫ˻ʘǑɔ:<ʍ�;˻ʘǑɔĦŊ7-;�i~l�7

;ɳ¨Àɖ:KMîƎ'O5�N%7 ɹLO5�N�/7�=˻ʘãɭʥˍ

;̫̓�ĸȒ�ʘ˖Ƅƥ:< VEGF-A7 VEGF�i~l�ΛQ¯*Nʨ̯ ͕

̉6�N 39���cVr;̫̓�ĸȒ:<˻ʘãɭʥˍ�Lɩɐ'ON PDGFB

7��cVr ɩɐ*N PDGFR�Q¯*Nʨ̯ ͤ�*N�D/��cVr;

˻ʘãɭʥˍ@;ƽɷ:<�˻ ʘãɭʥˍ ɩɐ*N Jagged-17��cVr 

ɩɐ*N Notch3;ʨ̯ ͕̉6�N 40���cVr;ĸȒ�èý:<˻ʘãɭ

ʥˍ�Lèȟ'ON TGF-� ͕̉9ÀɖQʀ* 18�'L:��cVr�Lɩɐ

'ONAngiopoietin-17˻ʘãɭʥˍ ɩɐ*NTie27;ɳ¨Àɖ:KM˻ʘ

;ƥɄý Ê͂*N 41�®ĥ;b��a�a�Qɖ�/őΊʠ6<�˻ʘǑɔ

ĦŊQļ͐�LȮù(5�9�/G�b��a�{�h:²ɷ',/˻ʘãɭ

ʥˍ7 DFAT7;ɳ¨Àɖ:KM�-O.O;ʥˍ�L%OL;˻ʘǑɔĦŊ

 x��g˦"ɩɐ�èȟ'O/ʩǶ�ɩ˩ɫ˻ʘǑɔ ̚ŝ'O�DFAT  

��cVr:èý(/%7 ʀġ'ON�ǔĴ 9,106< DFAT <�˻ʘãɭʥ

ˍ;ĸȒ�ʘ˖ƄƥQ̚ŝ*N VEGFQ̤ŗ:ɩɐ*N%7 ǙL�:925
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�N�D/®ĥ;őΊʩǶ6<�MS1 7 DFAT 7;áı·:KM�MS1 �L

; PDGFB;ɩɐ ª͂(�D/MS1Ø¼; TGF-�1;ɩɐ ̙GLO/ΗĨ

8Θ�%OL;őΊʩǶ<�×̓;�[uh�7ĕȅ;ĈƖ b��a�a�;

�6�ʥˍͣ:̬%25�N%7QǇƶ(5�N� 

� DFAT 7 MS1 7;áı·őΊ6<�DFAT �L; NG2 �K> ASMA ;ɩ

ɐ ̙GLO���cVrȅʥˍ:èý*N%7 ʀ'O/ΗĨΟΘ�΋ΌMSC

I ASC:��5H�˻ ʘãɭʥˍ7;áı·:KM��cVr��[�;ɩɐ

̚ŝ'ON%7 Ĵě'O5�M 42�®ĥ DFAT6Hĕȅ;Ƅ̨Ļý ̬%N

%7 ̖Ǚ'O/�®ĥ�ASMA <�ɲƽáı·�ͣƽáı·7H:ĕʌŽ:

ɩɐ̚ŝ'O/ �NG2<�ɲƽáı·:ȕAͣƽáı·6̚ŝɍ ½�2/

ΗĨΟΘ�%;ʩǶ<�ASMA;ɩɐ:<�˻ʘãɭʥˍ�Lèȟ'ONȫƙĦ

ŊQ¯(/ïȽ6ÿè6�N �NGΛ;ɩɐ:<�˻ʘãɭʥˍ�Lèȟ'O

NȫƙĦŊ´ļ:Hʥˍ;ɲƽƽ̏:KNɞ92/ïȽ Ɣ̉6�N%7Qʀ

ġ(5�N�͌¹Ŋɩɐ̎ǵ;ʩǶ�ɲƽáı·6<ͣƽáı·:ȕA�˻ʘ

ãɭʥˍ�L; TGF-�1;mRNAɩɐ ΍�%7 ʀ'O/ΗĨ 8Θ�(/ 

25ɲƽáı·:KN NG2;ɩɐĸùȊŻ;�37(5�ɲƽáı·:K25

ĸù(/˻ʘãɭʥˍ:ɘǱ*N TGF-�1;ͤ� ʿ�LON�TGF-�1ïȽ

:KM DFAT�L; ASMAɩɐ ĸù*N%7<�*6:ˢǓ̔ã�LHĴě

'O5�N 5,43� 

� TGF-�1QȮù(/ DFAT�L;��cVr��[�;ɩɐ;Ȁ̒6<�l

�y^̨���6HmRNA���6H�TGF-�1ȾŽ 1 ng/ml�L NG2�

K> ASMA ;ɩɐ ĸù(5�/ΗĨ 9�10Θ�%;%7�L�DFAT ;��
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cVrèý:<�TGF-�1 e_t�;ͤ� ʀġ'O/�NG2 < TGF-�1  

½ȾŽ6HǧƟ:ɩɐ*N%7 ʀ'O/ �ASMA ;ɩɐ<�TGF-�1 

50ng/ml ǫȴ;ȾŽ6<�-;ɩɐ̚ŝ �ŎŐ6�2//G�´ͧ;ͦŔő

Ί6<KMɿő9ɩɐ̚ŝ Ɣ̉7ʿ��50ng/ml ;ȾŽ6ïȽQ˼2/�

DFAT: Smad2/3ͦŔ˴6�N PD169316QȮù*N7�TGF-�1ïȽ6ĸ

ù(/ NG2�K> ASMA;ɩɐ �ǧƟŮQH25Ưî'O/ΗĨ 11�12Θ�

ɇ: NG2�K> ASMA;mRNAɩɐ<�Smad2/3ͦŔ˴Ȯù:KM�TGF-

�1 ïȽð;ɩɐ���KM½�(/�%;ɑɘ7(5�Smad2/3 ͦŔ˴ 

DFAT�LZ�r^�V�èȟ'O/TGF-�1HƯî(/ʩǶ6�N7ƾȳ'

ON�Smad2/3< TGF-�; Iįċŕ¾6�N ALK5;�Ȥ6μƙý'ONe

_t�ĦŊ6�N%7�L�TGF-�1/ ALK5/ Smad2/3ʨ̯ DFAT;��c

Vrèý:͕̉9e_t�¹”ʨ̯6�N%7 ʀġ'O/�DFAT ;��c

Vrèý:ͤ�*Ne_t�¹”ʨ̯QǙL�:(/7��ɼʐ<®D6:Ĵ

ě 9"�Ǒ̋ƙ;΍�ɩ̊6�N7ƗPON���cVr��[�ɩɐ:Ś

*N Smad2/3 ͦŔ˴;ƯîûǶ<�mRNA ���7l�y^���6<̎ͳ

 ̙GLO/�%;ɑɘQǙL�:*N/G:®Ƌ�ɞ92/lV��V�r

6;ɩɐ̎ǵ Ɣ̉7ƗPON�D/�®ĥ<ͦŔ˴Qɖ�/őΊʩǶ;E6

�N/G�®Ƌ�͌¹ŊŬōɫƪȠQɖ�5ȆɫèŊQɇɞɫ:ȋǂD/<ͅ

õɩɐ',/ʥˍQɖ�5ɿ̖őΊQ˼�Ɣ̉ �N�'L: TGF-�;H��

3; I įċŕ¾6�N ALK1 Q¯*Ne_t�¹”ʨ̯;ͤ�:3�5H®Ƌ

Ȁ̒Q˼�%7 ǨDON� 

� �ǒ�ɲƽáı·:KN DFAT�L;��cVr��[�;ɩɐ�ɇ: NG2
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;ɩɐ< Smad2/3ͦŔ˴6<͐èɫ:(�Ưî6!9�2/ΗĨ 13Θ�'L:

TGF-�1�ğư¾;ƯîûǶH͐èɫ6�2/�®ĥ Smad2/3ͦŔ˴ ALK5/ 

Smad2/3 ʨ̯Qŏß:ͦŔ(5�N�Ȁ̒(5�9�/G�®Ƌɿ̙*NƔ̉

 �N �%OL;e_t�ͦŔ˴I�ğư¾Qɖ�/őΊʩǶ<�ãɭʥˍ

7 DFAT ;ɲƽɫ9ʥˍƽ̏Qº�¿L�;e_t� NG2 ɩɐ:͕̉6�

N%7Qʀġ(5�N�TGF-�:<�ȹīį7μƙį �N7�PO�Ŵȸʗ

ʥˍ7;ȭĒı·(/˻ʘãɭʥˍ 44-46��nvV±I Basic fibroblast growth 

factorΗbFGFΘ6æɑ(/˻ʘãɭʥˍ 47,48�ưYgr�a�òæɑ(/Ŵȸ

ʗʥˍ 49�ôəɉ˚����æɑ(/΋˩ʥˍ 50986<�~�g��ÅŌƙ

: TGF-� μƙý*N%7 ɹLO5�N 51�%;K�:ɔɑɫ9 TGF-�μ

ƙýȊȄ;�37(5�~�g�v�a�T^n��l�:KN~�g��ɕ

ɔQ¯*N�[uh� �N�Rifkin L<˻ʘãɭʥˍ7Ŵȸʗʥˍ;ƽ̏:

KM~�g�v�a�T^n��l� ɩɐ(�ʥˍ̀͸D/<ʥˍļĲ̨×

:��5�ɕɔ'O/~�g��:K25ʥˍļĲ̨�L TGF-� ǉç�μƙ

ý'ON%7Qʀ(5�N 51�D/ Hintz L<�ʥˍƽɷ;E9L+�ʥˍļ

Ĳ̨:KNɈƀ÷ ȹīį TGF-�1;μƙý:<Ɣ̉7H̹A5�N 52�%;

K�9~�g��98;~�pT�jIʥˍ ɩɐ*NʥˍļĲ̨Q¯(/

TGF-�;μƙýîƎ �DFAT;ɲƽɫ9ʥˍƽɷ:KN��cVrèý:͕

̉9ƈöQǶ/(5�Nčˏƙ �N�D/ TGF-�1ʨ̯´ļ6ãɭʥˍ7;

ɲƽɫɳ¨ÀɖQ̬%*čˏƙ;�Ne_t�èŊ7(5�Jagged-17-;�

i~l�Notch3 I�Angiopoietin-1 7-;�i~l�TieΛQ¯*Nʨ̯98

 �M�%OL;ʨ̯;ͤ�:ͤ(5H®Ƌ;Ȁ̞̒Ϳ7ʿ�N� 
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� ǭɼʐ6<�DFAT;��cVrèýQ NG2�K> ASMA;l�y^̨�

���mRNA���6̗Æ(/ �ɇɞɫ9��[� 9�ɐī6<�in vivo

986Ȋˏɫ9Ȁ̒ ǨDON�/7�=őΊüɆ@;ʋǿőΊ98Q̽)5�

��cVr:èý(/ DFAT ˻ʘãɭʥˍ:ƽɷ*N%7:KMȊˏ˻ʘ7

(5˻ʘ̼ͅƙQÌ5N;��D/��cVr;�Ȋˏ6�N˻ʘãɭʥˍ;

Y�±cVr�egQîƎ6!N�98;Ȁ̒ Ɣ̉6�N�D/ DFAT :

TGF-�1 QÀɖ',N7�ʗʹʮ˩ʥˍ:Ƅ̨̲ǁ*N%7 Ĵě'O5�N

5�ʗʹʮ˩ʥˍ<�EMT Q̬%*%7:KM�ɨ;Ɲƙý�ɇ:ɨʥˍ;ȩ

Ȼ�̲ʋQÊ͂*NĦŊ7(5;Ô͸Hƶ3%7 ɹLO5�N�(/ 25�

DFAT �L TGF-�:KM̚ŝ'ON��cVr7ʗʹʮ˩ʥˍ:8;K�9

͈� �N;�ǙL�:(�-O.OQɇɞɫ:̚ŝ*NǒȠ98Qɿʓ*N

%7 ǨDON�  



 29 

[ΘD7G 

®ĥ;Ȁ̒:��5�DFAT <˻ʘãɭʥˍ7;ɳ¨Àɖ:KM���cVr

@èý*N%7 ʀġ'O/�-;èý�[uh�7(5�TGF-�1 ïȽQ¯

(/ Smad2/3e_t�¹”ʨ̯ ͕̉6�N%7 ǙL�:92/�ǭɼʐƥ

Ƕ<�DFAT  H3˻ʘǑɔÀɖ;ȊŻQǙɿ:(�'L:ǧû9˻ʘǑɔʥ

ˍțɧȠQ͢ɩ(/M�ʥˍʋǿ:º�ôȌÀɖQîƎ*N×6͕̉9ɹ̊7

9N7ƗPON�  
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\Θ̷̡ 

ǭɼʐ:�/M�ɼʐß˥:��5ʦň&Ʒŝƨ!D(/Ǖǭľōþō͐Ȋˏ

ƄƢōʠʥˍäɔ�ʋǿþōè͖ǌƺ� ǳǭŀ͏Úɔ:Ȭ̡�/(D*�-(

5�ɼʐß˥QǇ�5ƨ!D(/Ǖǭľōþō͐ļʈōʠŞÝļʈōè͖ǌƺ�

̮αƌ͆Úɔ:Ȭ̡�/(D*�D/�Ľ";őΊƪƮQ&Ʒŝ"0'MőΊ

:�²!Ē�"0'2/Ǖǭľōþō͐ļʈōʠŞÝļʈōè͖� ŞȜƤʅÚ

ɔ�ȉǭɶÚɔ�Ş̧͖øÚɔ�Ǖǭľōþō͐ȊˏƄƢōʠʥˍäɔ�ʋǿ

þōè͖� ˰Ï�ăÚɔ�΂ͣǣƅÚɔ�΂ͣʼńŊÚɔ�ŤÙǣ˿'R�͟

ťƚʡ'R�ȱ͍ƳĎÚɔB�&ā÷ƨ!D(/ɬȅ:ƓKMơ̡�/(D*�  
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^ΘĨ�K>Ĩ̝ 

 
Ĩ 1. DFAT;̟̅ǒȠ 

 
� �Wg�LƼĊ(/ɭ�ː˅ʧʺQ�b�at�jæɑ(�½͉̾ƓèͳQ

˼�%76�ƥɄː˅ʥˍQĂͳ*N�Ȩ̓ţ:ͱʏ(/ƥɄː˅ʥˍQĥĉ

(�ıĬQȴ/(/|�gbã6Κ́ͣı·*NΗĿ©ı·Θ�ƥɄː˅ʥˍ<

|�gbĿ©Ô:²ɷƋ�ΜǕɰͼ:<ͷŚʊè́Q̬%(�ʹʮ˩ʥˍȅ;

ƄƢQʀ* DFAT ɕɔ'ON�Κ́ͣƋ�ı·ȫQ«ǁ(�ʥˍ²ɷ͸ ż
:9NK�:|�gbQĈ̲',�̽Ų;²ɷı·Q˼�%76�DFAT<Ƙ
̾:ĸȒ*N� 
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Ĩ 2. �Wg˻ʘãɭʥˍΗMS1Θ;ʘ˖Ƅƥ:Ś*N 

DFATáı·;Ƈͻ;Ȁ̒ 
 
� b��a�{�hΗCytodex3TMΘ:²ɷ',/ GFP-DFAT 7 DsRed-MS1
Q�b��a�a�ã6 2́ͣı·(�MS1;ʘ˖ƄƥĈƖ:Ś*N DFAT;
ʥˍƸüQ˺Û΀Ƒ͞:5̍ř(/� 
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Ĩ 3. ˺ÛÜɠǷ˧Qɖ�/˻ʘãɭʥˍΗMS1Θ7;áı·:KN 
DFAT�L;��cVr��[�;ɩɐ̎ǵ 

 
� GFPȆ̢ DFATQĂɊ�N�<�MS17ɲƽɫD/<ͣƽɫ: 96Ǟͣáı
·Q˼����cVr��[�NG27Ŵȸʗ�T^n�ΗASMAΘ;ɩɐQ˺
ÛÜɠǷ˧:5Ȁ̒(/� 
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Ĩ 4. DFAT7˻ʘãɭʥˍΗMS1Θ;áı·:KN 

DFAT�MS1�L;͌¹Ŋɩɐ̎ǵ 
 
� GFP Ȇ̢ DFAT 7 MS1 Q�ĂɊ�N�<ͣƽɫD/<ɲƽɫ: 72 Ǟͣá
ı·Q˼2/Ƌ�Total RNAQƱç(�-O.O;ʥˍ�L;mRNAɩɐQ�
T�lV� RT-PCRȠQɖ�5̎ǵ(/�Ȁ̒͌¹Ŋ7(5�TGF-�1�PDGFB�
NG2�ASMAQȀ̒(/� 
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Ĩ 5. ˻ʘãɭʥˍΗMS1Θ;ʘ˖Ƅƥ:Ś*N DFATáı·;Ƈͻ 

 
� b��a�{�h: GFP Ȇ̢(/�Wg DFAT 7�DsRed Ȇ̢(/ MS1
Q²ɷ',�b��a�a�ã6Λ́ͣı·(�-O.O;ʥˍ;èŰIƄƢ

Q̗Æ(/�ǻ< Hoechst 33342Qɖ�5Ƿ˧(/�GFPΗʳΘ˺Û< DFAT
Qʀ(�DsRedΗ̪Θ˺Û<MS1Qʀ*�DsRedͬƙQʀ*MS1;ʘ˖Ƅƥ
;ļÔQ̂ƫ1*NK�:(5�GFPͬƙQʀ* DFAT ̫̓�ƽɷ*NƩ̊
 ̙GLO/�Scale bar: 100 �m� 
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Ĩ 6. ˺ÛÜɠǷ˧Qɖ�/ DFAT7˻ʘãɭʥˍΗMS1Θ7;áı·:KN
DFAT:�#N��cVr��[�;ɩɐ̎ǵ 

 
� GFPȆ̢ DFATQĂɊ�N�<�MS17ɲƽɫD/<ͣƽɫ: 96Ǟͣáı
·Q˼����cVr��[�NG2 7 ASMA ;ɩɐQ˺ÛÜɠǷ˧:5Ȁ̒
(/�ǻ<Hoechst 33342Qɖ�5Ƿ˧(/Ηȗ˧Θ�×ĨΣ³̀ɫ9ÜɠǷ˧
×�Scale bar: 100 �m��ĨΣ��m� 3͖̌ã:�N NG2�ASMAͬƙʥ
ˍǍQ[W�r(�GFPΗʳΘͬƙʥˍ:ĄGNȕɍQ̑ȳ(/�DFAT ĂɊ
ʽ7�ɲƽ�ͣƽáı·ʽ6ȕ̴(/�̀ʀ*Nq�l< triplicate dish �L
6�M�Ő͗ʩǶQ mean � SD 6ʀ*�Η* : p<0.05 One-way ANOVA, 
Turky’s multiple comparison testΘ 
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Ĩ 7. DFAT7˻ʘãɭʥˍΗMS1Θ;áı·:�#N 
��cVr��[�͌¹Ŋ;ɩɐ̎ǵ 

 
� DFAT�N�<MS1ĂɊ�DFAT7MS1;ʥˍͣƽɷ;�Náı·ΗDirectΘ�
ʥˍͣƽɷ;9�áı·ΗIndirectΘ:3�5�Ĩ 4 ;Οǰ¶:��5�ı·
72ǞͣƋ:đʽ; DFAT�N�<MS1�L total RNAQƱç(���cVr
��[�NG2�ASMA;͌¹ŊɩɐQ�T�lV� RT-PCRȠQɖ�5̎ǵ(
/�GAPDH;ɩɐQĕȅ:ȳŐ(�ã͐Ȇȶ7(/�đc�~�< triplicate
6ȳŐ(�GAPDH:Ś*NɳŚɫŐ͗̎ǵΗComparative CTȠΘQ˼2/�
̀ʀ*Nq�l<�triplicate dish�L6�M�Ő͗ʩǶQmean � SD6ʀ
*�Η* : p<0.05 One-way ANOVA, Turky’s multiple comparison testΘ  
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TGF-�1 

 
PDGFB 

 
Ĩ 8. DFAT7˻ʘãɭʥˍΗMS1Θ;áı·:�#N 

TGF-�1�PDGFB͌¹Ŋ;ɩɐ̎ǵ 
� DFAT�N�<MS1ĂɊ�DFAT7MS1;ʥˍͣƽɷ;�Náı·ΗDirectΘ�
ʥˍͣƽɷ;9�áı·ΗIndirectΘ:3�5�Ĩ 4 ;Οǰ¶:��5�ı·
72ǞͣƋ:đʽ; DFAT�N�<MS1�L total RNAQƱç(�TGF-�1�
PDGFB ;͌¹ŊɩɐQ�T�lV� RT-PCR ȠQɖ�5̎ǵ(/�GAPDH
;ɩɐQĕȅ:ȳŐ(�ã͐Ȇȶ7(/�đc�~�< triplicate 6ȳŐ(�
GAPDH :Ś*NɳŚɫŐ͗̎ǵΗComparative CT ȠΘQ˼2/�̀ʀ*N
q�l<�triplicate dish �L6�M�Ő͗ʩǶQ mean � SD 6ʀ*�Η* : 
One-way ANOVA, Turky’s multiple comparison testΘ 
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Ĩ 9. ˺ÛÜɠǷ˧Qɖ�/ TGF-�1Ȯù:KN 

DFAT�L;��cVr��[�ɩɐ̎ǵ 
 

� GFPȆ̢ DFAT:đʍȾŽ; TGF-�1QȮùƋ 96Ǟͣı·(���cVr
��[�NG27 ASMA;ɩɐQ�˺ÛÜɠǷ˧:5Ȁ̒(/�NG27 ASMA
:Ś*NÜɠǷ˧Q˼��ǻ< Hoechst 33342Qɖ�5Ƿ˧(/���m� 3
͖̌ã:�N NG2�ASMA ͬƙʥˍǍQ[W�r(�GFP ͬƙʥˍ:ĄGN
ȕɍQ̑ȳ(/�̀ ʀ*Nq�l< triplicate dish�L6�M�Ő͗ʩǶQmean 
� SD6ʀ*�Η* : p<0.05 vs TGF-�1 0ng/ml. Turky’s multiple comparison 
testΘ 
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Ĩ 10. TGF-�1Ȯù:KNDFAT�L;��cVr��[�͌¹Ŋ;ɩɐ̎ǵ 
 
� GFP Ȇ̢ DFAT :đʍȾŽ; TGF-�1 QȮù( 72 Ǟͣı·(/Ƌ�total 
RNA QƱç(���cVr��[�NG2�ASMA ;͌¹ŊɩɐQ�T�lV
� RT-PCRȠQɖ�5̎ǵ(/�GAPDH;ɩɐQĕȅ:ȳŐ(�ã͐Ȇȶ7
(/�đc�~�< triplicate 6ȳŐ(�GAPDH :Ś*NɳŚɫŐ͗̎ǵ

ΗComparative CTȠΘQ˼2/�̀ʀ*Nq�l<�triplicate dish�L6�
M�Ő͗ʩǶQmean � SD6ʀ*�Η* : p<0.05 vs TGF-�1 0 ng/ml. Turky’s 
multiple comparison testΘ 
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Ĩ 11. DFAT�L;��cVr��[�ɩɐ:Ś*N Smad2/3ͦŔ˴;Ƈͻ
Η˺ÛÜɠǷ˧Θ 

� GFPȆ̢ DFATQ Smad2/3ͦŔ˴6�N PD169316Η5 �MΘD/<b�
r���7(5 DMSOŌī�: TGF-�1Η50 ng/mlΘ6ïȽ(�96ǞͣƋ:
��cVr��[�NG2 7 ASMA ;ɩɐQ˺ÛÜɠǷ˧:5Ȁ̒(/�ǻ<
Hoechst 33342Qɖ�5Ƿ˧(/�×ĨΣ³̀ɫ9ÜɠǷ˧×�Scale bar: 100 
�m��ĨΣ��m� 3 ͖̌ã:�N NG2�ASMA ͬƙʥˍǍQ[W�r(�
GFPͬƙʥˍ:ĄGNȕɍQ̑ȳ(/�̀ʀ*Nq�l< triplicate dish�L
6�M�Ő͗ʩǶQmean � SD6ʀ*�Η* : p<0.05 0ne-way ANOVA, Turky’s 
multiple comparison testΘ  
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Ĩ 12. DFAT�L;��cVr��[�ɩɐ:Ś*N Smad2/3ͦŔ˴;Ƈͻ
Η�T�lV� RT-PCRΘ 

 
GFPȆ̢ DFATQ Smad2/3ͦŔ˴6�N PD169316Η5 �MΘD/<b�r
���7(5 DMSOŌī�: TGF-�1Η50 ng/mlΘ6ïȽ(�72ǞͣƋ:�
�cVr��[�NG27 ASMA;ɩɐQ�T�lV� RT-PCRȠ:5Ȁ̒(
/�GAPDH;ɩɐQĕȅ:ȳŐ(�ã͐Ȇȶ7(/�đc�~�< triplicate
6ȳŐ(�GAPDH :Ś*NɳŚɫŐ͗̎ǵΗComparative CT ȠΘQ˼2/
̀ʀ*Nq�l< triplicate dish�L6�M�Ő͗ʩǶQmean � SD6ʀ*�
Η* : p<0.05 One-way ANOVA, Turky’s multiple comparisonΘ 
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Ĩ 13. ˻ʘãɭʥˍΗMS1Θ7;ɲƽɫáı·:�#N 
DFAT�L;��cVr��[�ɩɐ:Ś*N TGF-�e_t�ͦŔ;Ƈͻ 

 
� Smad2/3 ͦŔ˴6�N PD169316Η5 �MΘ�TGF-�1 �ğư¾ 1D11.16.8
Η25 �g/mlΘD/<b�r���7(5 DMSOŌī�: GFP-DFAT7MS1
7;ɲƽɫáı·Q 96Ǟͣ˼����cVr��[�NG27 ASMA;ɩɐQ
˺ÛÜɠǷ˧:5Ȁ̒(/�ǻ< Hoechst 33342Qɖ�5Ƿ˧(/�×ĨΣ³
̀ɫ9ÜɠǷ˧×�Scale bar: 100 �m��ĨΣ��m� 3͖̌ã:�N NG2�
ASMAͬƙʥˍǍQ[W�r(�GFPͬƙʥˍ:ĄGNȕɍQ̑ȳ(/�̀ʀ
*Nq�l< triplicate dish�L6�M�Ő͗ʩǶQmean � SD6ʀ*�Η* : 
p<0.05 One-way ANOVA, Turky’s multiple comparison testΘ  
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Ĩ 14.˻ʘãɭʥˍΗMS1Θ7;ͣƽɫáı·:�#N 
DFAT�L;��cVr��[�ɩɐ:Ś*N TGF-�e_t�ͦŔ;Ƈͻ 

 
� Smad2/3ͦŔ˴6�NPD169316Η5 �MΘD/<b�r���7(5DMSO
Ōī�: GFP-DFAT 7 MS1 7;ͣƽɫáı·Q 96 Ǟͣ˼����cVr�
�[�NG27 ASMA;ɩɐQ˺ÛÜɠǷ˧:5Ȁ̒(/�ǻ<Hoechst 33342
Qɖ�5Ƿ˧(/�×ĨΣ³̀ɫ9ÜɠǷ˧×�Scale bar: 100 �m��ĨΣ�
�m� 3 ͖̌ã:�N NG2�ASMA ͬƙʥˍǍQ[W�r(�GFP ͬƙʥˍ
:ĄGNȕɍQ̑ȳ(/�̀ʀ*Nq�l< triplicate dish �L6�M�Ő͗
ʩǶQmean � SD6ʀ*�Η* : p<0.05 One-way ANOVA, Turky’s multiple 
comparison testΘ  
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