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metalloproteinasesBMMPsCS TQU 
��H IBextracellular matrixC�V W

BremodelingCX Y Z [ V \ ] 3 �^_ ` a b c d �e fg h I@ type I i j

g h Btype I collagensC�^k l mQU ��no �� �) p Dtype I i j g h q

\ Fr s Qt 
�BfibroblastCuv w �x y z y { L| } ��! ~ i j g h
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et al, 1997; Krutmann, 2001;Varani et al, 2001CD8 9 × : � �= > @mÙ Ú Û Ü Ý

Þ ß à Bsignal transduction pathwaysC� �±# á â �ã Btranscription factorC
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Ð Ñ Ò Ó Ô Õ A �Ö Ì BUV irradiationCu	
���" # $% m
��H

IBextracellular matrixC�¹i j g h BcollagenC,� �g h BelastinC,proteoglycans

�¾ L× : �FØ N ) p BFisher et al, 1997; Krutmann, 2001;Varani et al, 2001CD

8 9 × : � �= > @mÙ Ú Û Ü Ý Þ ß à Bsignal transduction pathwaysC� �±

# á â �ã Btranscription factorC�ä �H �Btarget geneC) p BFisher et al, 

1998CDUV�Ì ±# MAP kinase Û Ü ß à å [ � � # á â �ã AP1�æ �	�

MMP Ø N ç Ä �H �è $� ë a � é v w 8 9 Ø N ç Ä �å [ ê $M N 
��

H IBextracellular matrixC�µ ¶ BFisher et al., 1996; 2000CDUVA � ì �í �

" # î ï ° r ³ ´ MMP1 Ø N 
��H IBextracellular matrixC� collagen ® ?

m PCK,MAP kinase,AP1 á â �ã Btranscription factorsCß à ) p BWatanabe 

et al., 2004CDß à _ ð À migration inhibitory factor (MIF)� transforming growth 

factor-βBTGF-βCuñ m�] 3 m��s Qt 
�� UVA�Ì �u³ ´ �MMP

�Á p �b @ò ó BWatanabe et al., 2004ôYin et al., 2003CDTGF-βFe fõ ö



 3 

� ÷ T�Ñ k l �
�Ú Ä BcytokineC�ø ù ú û 
�³ J ½M # ,¾ ¿ V W

Btissue remodelingC�¾ ¿ ü U 7k l BMassague,1998CDTGF-β y m TGF-β type 

II receptorBTbRIICµ K æ �m TbRI { Lý K þ �å [ �� # á â �ã Smad2

½ Smad3 æ ��m Smad4 µ K � á � � � 
� � ² ¸ � ä �H ��è $�Type I 

i j g h H �è $�F TGF-βuú N �^_ e fH �BGhosh et al., 2000; Chen et 

al., 2000; Akagi et al., 1996; Roberts et al., 1990; Slack et al., 1993CôT � � TbRII

�{ 	 
 �TGF-βFõ � m TbRI � 
 BWrana et al., 1992CDUV Ö Ì � 
 
 z w

L TbRII �g h I� mRNA è $ � � BQuan et al., 200�ôGambichler et al., 

2007C�8 9 � 
 F� r � � Smad3 mRNA �è $BKreuter et al., 200�ô

Gambichler et al., 2007CD� æ � ´ TGF-β1 | À³ ´ TbRII�a � � � MMP1�

è $��Fr UV Ö Ì � 
 
 ³ ´ TGF-β1 �� ê � �	

�Û Ü Ý Þ È ú �
� ù Á � � 
 BYin et al. ,  2 0 0 2 CDUVA � Õ X � = Ô Õ z ³ ´ TGF-β�� ; � Å
z w L
�² Û � � � � �� TGF-βm^å � � TGF-β type II receptorBTbRIIC

�µ K z � � BMori et al., 1998CD^ � Ò Ó  ! ; " � � # �µ ¶ �� � � $

� �´ � TGF-β$% MMP1 è $� & ' � 
 Fª î Smad3 � Smad4 u	ì �

AP1 ß �BYuan & Varga, 2004CD­ ��TGF-β1 ; = � $m elastin�è $) p

BGibson et al., 1995CDTGF-β1 type II receptor = > @Fm Cysteine-rich 61

BCYR61C) p �CYR61F() mú û i j g h * + ) p �g h IM ã BLau & 

Lam, 1999CD� , FE < " # �FA �Ì 	
���" # �z ) ¬n� CYR61

H �è $ - . [ TGF-β1  type II receptor� 
 � ú û $% Bdown regulationC��

@ TGF-β1  type II receptor m TGF-β1 �Û Ü Ý Þ ) / $ p 0 ��­ ; z m
 extracellular matrix�i j g h ) p BQuan et al., 2006CD1 ���" # m CYR61

�p 0 ; = > @FmMAP kinase ß à ±# AP1 ) p BHan et al., 2002ô3 4 5 6 �et al., 
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�_ � i = Ô Õ z � � IL-1α K j ³ ´ MMP1 H �è $�­ $%
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; � e j ´ À x y D® ? UVA z � r PCK,MAP kinase,AP1 transcription factors

Bc-Fos & c-JunC� ���MMP1�i j g h �è $��­ Ø } � p qr ê Ã F
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1. TGF-β�a | À ? 
 ELISA kits É � " D�

 

2.1 TbRII mRNA 217bp (RT-PCR) see ref: TRbII primer for PCR condition  

2.1.1 Sense primer: 5’TCA TGG CAA ACT GTC TCT AGT GTT A3’ 
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2.1.2 Antisense primer: 5’CGG TTA ATA ACG ACA TGA TAG TCA C3’ 

2.2 B-actin mRNA 295 bp 

2.2.1 Senese Primer : 5’ TCA CCC ACA CTG TGC CCA TCT A3’ 

2.2.2 Antisense primer: 5’CAG CGG AAC CGC TCA TTG CCA A3’ 

2.2.3  

3. CYR61 mRN� 

 3.1 Senese Primer: 5’ TCA AAG ACC TGT GGA ACT GGT ATC-3’ 

 3.2 Antisense primer: 5’-CAC AAA TCC GGG TTT CTT TCA-3’ 

4.1 c-Fos� mRNAB332bpC�è $—RT-PCR 

  Sense primer: 5’-GGA GAA TCC GAA GGA AAG G-3’ 

  Antisense primer: 5’-5’GCT TGG GCT CAG GGT CAT TG-3’ 

4.2 c-Jun� mRNAB196bpC�è $—RT-PCR 

  Sense primer: 5’-GGA TCA AGG CGG AGA GGA AG-3’ 

  Antisense primer: 5’-GCG TTA GCA TGA GTT GGA AC-3’ 

PCR conditions are 30 cycles of 94� for 50 seconds�55� for 50 

seconds and 72� for 90 seconds followed by a 7-mintue extension at 

72�.  

�

5. MCP-1 � o è $� | À ? 
 ELISA kits É � " D�
�

� � � � �� � � � �� � � � �� � � � � ���� 

TGF-βFe fõ ö � ÷ T�Ñ k l �
�Ú Ä BcytokineC�ø ù ú û 
�³

J ½M # ,¾ ¿ V W Btissue remodelingC�¾ ¿ ü U 7k l BMassague,1998CD

� f� � �UV£¤ $% TGF-β��� # � õ � � � e � i �s Qt 
� x y ê
>��F TGF-βF � 
 T TbRII receptor��uÀ d 
���� 8 9 � � � � � £

��^ RNA�è $� J ) UVB ù ) & ' � 
 ��Ø p � � 
 � 
 S | À× �

� UVB � 
 � � � � TbRII RNA è $D�@ TGF-βm TGF-β type II receptor



 8 

BTbRIICµ K �� r e � � � � 
 � | Àú û Type I i j g h H �è $BGhosh 

et al., 2000; Chen et al., 2000; Akagi et al., 1996; Roberts et al., 1990; Slack et al., 

1993C� elastin�è $) p BGibson et al., 1995CD 

Cysteine-rich 61BCYR61CF() mú û i j g h * + ) p �g h IM ã

BLau & Lam., 1999CD� , FE < " # �FA �Ì 	
���" # �z ) ¬n�

CYR61 H �è $ - . [ TGF-β1  type II receptor� 
 � ú û $% Bdown 

regulationC�Õ F µ ¶ c Ô Õ � f UV£�ù ) f X ú û CYR61 H �� � 
 ��

F UVA�ú û � 
 � ^ � 2f UV£¬ � DØ p � � 
 � 
 | À m î o è $�

CYR61 H � & ' D � K X � � 
 �Ø p TÂ UV	�" # $% | l F�@­ ^

_ e ) ¦ á � � k R D 

Monocyte chemoattractant proyein-1BMCP-1C� æ Fh a b ±# Å u� � �e f
m� C ) p �
�Ú Ä �MCP-1 c = Ô Õ T� d �Ù Ú � 
 z r ��s Qt 

�u� � BYoshimara et al., 1989CDMCP-1�Ê a T UVA± UVB�8 � ��b
ë Ê J Å ] � e � �æ � IL-6TUV�8 � � 
 
 J ) UVB ù ) Ù Ú � 
 �UVA
TÕ F � a � ] �� ù : # DØ } � p qBØ p C$% � , F UVA�F UVB
� ì �MCP-1�ù ) & ' � 
 ��F$% IL-6��� � F´ n��Ï �Ù Ú �

 # � FmØ p mú û < = k R ) p ��­ µ ¶ F � K � � DMCP-1T��s

Qt 
�_ � = Ô Õ z � � IL-1α K j ³ ´ MMP1 H �è $�­ $% = > @Fe
f autocrine loopBYamamoto et al., 2000CD�@Ø p � ù & ' IL-6� � 
 �uÀ
y ! 7 Õ F FÔ Õ Ø p ù ) & ' MMP-1� � 
 | l J F & ' T$% MCP-1�
�MMP-1�è $X D 
�

�	�	�	�	 ���� 
���� 1. TGF-β 
� , FÀ UV��UV��� UVC�Ì �� ù ) � � ��s Qt 
�� � TGF-β 
� � 
 B¹ 
 è u U CD 
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���� 2. TNF-α 

 
� , FÀ UV��UV��� UVC�Ì �� ù ) � � ��s Qt 
�� � TNF−α
� � 
 B¹ 
 è u U n=3CD 

 
���� 3. MCP-1 
À� � �UV�Ì �µ ¶ � $UVBT�Ì 4G Å ��MCP-1 � � a m��

Ì �¾   ) b ë ¡ ¢ ��­ P Q ­ �Ì �Å ] d � ä £ ¤ ¥ � v Å ] Dd ��s

Qt 
�´ ) ¦ } � p qB ¦ p C0.4� 0.2mg/ml� @ a Å � UVB�Ì � 4G
Å ��MCP-1�� � a § ¨ © ë ª � � �� æ 
� « F´ ) QJ Ä E� C ; |
À ¨ © & ' MCP-1 �� � �F^ & ' µ ¶ © æ � ¹ ¦ p � R ¶ D­ �Ø } � p
qBcgfCT� ! � k l _ n $MMP±�m RNA�è $�) & ' � 
 ��­ cgf
; T­ = � E ^k R �µ ¶ � $ cgfB1 mg/ml�F 2 mg/mlC$MCP-1� & '
k R ¬ F � QJ Ä E� C¬ ­ Bµ ¶ ® 
 W n=6CD 
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À� � � UV�Ì �µ ¶ � $ UVAT�Ì 8GÅ ��MCP-1 � � a m��

Ì �¾   ) b ë ¡ ¢ ��­ P Q ­ �Ì �Å ] d � ä £ ¤ ¥ � v Å ] Dr ­ � �

� $� � £¤ $MCP-1�� � Ù Ú � 
 F� � �D 
d ��s Qt 
�´ ) ¦ } � p qB ¦ p C0.4� 0.2mg/ml� @ a Å �UVA

�Ì 8 G Å �� MCP-1 �� � a § ¨ © ë ª � � � � æ 
� « F´ ) QJ Ä E
� C ; | À ¨ © & ' MCP-1�� � �F^ & ' µ ¶ © æ � ¹ ¦ p � R ¶ D­ �
Ø } � p qBcgfCT� ! � k l _ n $MMP±�m RNA�è $�) & ' � 
 �
�­ cgf ; T­ = � E ^k R �µ ¶ � $ cgf 1 mg/ml$MCP-1� & ' k R mQ
J Ä E � C � � 
 T & ' UVA $ MPC-1 �Ù Ú � 
 S R ¶ ¬Á d �� cgf 2 
mg/ml$MCP-1� & ' k R S ¬QJ Ä E� C� � 
 \ n9 Bµ ¶ ® 
 W n=6CD 
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24G Å � IL-6�� � a § ¨ © � � �æ �
� « F´ ) QJ Ä E�C S & ' IL-6
�� � · � ¨ © D­ �Ø } � p qBØ p C$ IL-6 S ) Ù Ú � 
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mRNA data 
��s Qt 
�À UVA� UVB�Ì � 24G Å ¤ ¥ 
� ´ É µ ¡ RNA�

À PCR á L DNA � � é 
 � Õ F D 

 

figure of gel density 
 
���� 5. TbRII RNA 
��� UVB$ TbR II mRNA ) ¶ · ¨ © � & ' � 
 �¬ ¸ @ a �Ø p BcgfC
¹ ) � � & ' � 
 �¦ p BlipoC½QJ Ä C�� ù º Â UVB & ' TbR II mRNA
�k R D 

TbRII

basal UVA UVB UVC
0
5

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

100
105

re
la

ti
ve

 T
bR

II 
m

R
N
A
/ β-

A
ct

in

(t
o 

co
nt

ro
l %

)

 
 

TbRII

basal UVB ��������3 ��������2 ��������1 ��������0.4 �������� 0.2 �������� 0.1 vit C
0

25

50

75

100

125

re
la

ti
ve

 T
bR

II 
m

R
N

A
/ β-

A
ct

in
(t

o 
co

nt
ro

l %
)

 
 



 12 

���� 6. CYR61 mRNA 
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