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������������(VEGF)	��
��
�����, �����������������

��.  !"�#, VEGF$%&'()*�+,-., /�0 VEGF1'(�234�MMPs56�

07, 89:;<=. �>, ?@A�	BC VEGF �DE%&'(���$ MMPs �FG. H,I

RT-PCR�JKLC, VEGFMNOPQRSDE�TMMP-2�-9 mRNA�LU; VDE%WXYZ

FN [\�XY]�, ^_.`^ab� VEGF MNcd%W, e�Cfgh4ijk�#, 0.1 �

1 µg/mL�VEGFMNlCPmn%W4o�MMP-2�-9pqCfr��ls. tuJKvw, VEGF

MNOxy�T�z{%WMMP-2�-9�|�LU�}~4o, ��Y�
���T�z��(ls

{��T�z��%W�lsmn, FG%&'(��.

��� �������� 	
��
��-2 	
��
��-9 �� ��

��������(vascular endothelial growth

factor, VEGF)	
����
����������

�������� (Flt-1! Flk-1/KDR)"#$�%

&' . ()*+,- , VEGF ./01234�5 .

678129�:�;�<=>?@AB, VEGFC

$� mRNA DE,F0G2HI, JKL;M!

L;NM�O;PQ�
ERSTP��UD[1], V

W VEGF C$� X'Y9ZO;[\C2]^_

�5. Charnock-Jones `a[2]bc VEGF �����

 Flt-1 mRNAde,F0fgh 3�i�a�
j

kl�
Cm4nG O;E�opqjklr .

sq, 6t34u�12Ev"w VEGF C$� 

mRNA �,F!xy�z{[1,3,4]. |Rbc, VEGF

} X~���7812�K����� q�k�

1�Cq2]�6�:r��
�lr�<=!�

��[4], VW VEGFX'��jkl�
���!z

[. �BY912��:�;�34�5.

34��� , jkl�
��
Txy���

�./, ���:P�;, �4PQ��, �_34

�5 .PQ��xy� (matrix metalloproteinases,

MMPs)C$����� (tissue inhibitor of metallo-

proteinases, TIMPs)634�5��� ¡E¢£¤

./[5,6]. MMPs	
¥¦§0 Zn2+�xy�¨©, �

�ª�¥«¬��­xy\Cxy)­`)��
q

PQ, \sY9�
<=�®¯���!z[`�5.

$E MMP-2 !-9 °±²	jkl�
m4�z�

³´[7].

VEGF N1234�µ¶	·�� MMPs �_,

¸¹ºbc. »¼\78²½¾¿«, À/ RT-PCR

C-¬�ÁzÂÃÄÅÆ VEGF N34�5E

MMP-2 !-9 ,FCzÇ�ÈÉ, \ÊË VEGF N1

234./�z�Ì�.

1 �����

(Í) ÎÏÐ�. 78}a VEGF�ÑÒ} �Ó

<Ôxy (fibronectin, FN)�Õ�Öyxy (bovine

serum albumin, BSA)×ØÙÚ Sigma ÛÜ; Ham’s

F-12�kP! TRIzolÐ�×ØÙÚ Gibco BRLÛÜ;

Oligo(dT)18, >ÝÞ� MMLV! Taq DNAUß�×

ØÙÚ Promega ÛÜ; GAPDH àá²âãäÚ�á

ÛÜåæ.

(ç) ½¾�á. _è(5 ~ 6éê,    25 ~ 30 g)

ë-ìíL7y8×ØEÚîïð�á*+ñòk

ó, òkôõ 25ö, ÷øéu 12Lù12D, Øúûü

ý�.

(þ) ����ÝÞ-Uß���>?(RT-PCR).

���8Ø	í
, ��
���²fg� 1�(D1),

678 D4 �:��� 3 µg VEGF } (�0 3 µL
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PBS), Nø��� 3 µg78 IgG(�0 3 µL PBS). /

TRIzol V� D6, D7 ! D8 ��:� RNA. / Oligo

(dT)18ß_ cDNA � 1 ��, ���àá/0 PCR.

>ÝÞC PCR 5�Yø�¤`a[8]���ÃÄ, �

� !: 10 µg�RNA, 72ö"� 5 min, #$4 1.5 µg

Oligo (dT)18, 0.5 µL RNasin, dNTPs ($E dATP, dTTP,

dCTP! dGTP�%&õ² 250 µmol/L), 300 U�>Ý

Þ�MMLV�0>ÝÞ'()E, >? L² 20 µL.

*ß)0 42ö./ 1 h, 	�+4 95ö,->?."

�. � 1/10� cDNAåá, $4���àáª 1 µg,

dNTPs ($E dATP, dTTP, dCTP! dGTP%&õ/²

150 µmol/L), 1 U Taq DNAUß��0 PCR'()E,

>? L² 100 µL. 0� PCR1234: 94ö"� 1

min, 60ö5� 1 min, 72ö67 1 min, �8 30�12

�, 72ö67 10 min. \�¨P� GAPDH .²�Y,

���àáMMP-2! 9��9Yø Bany`a[9], ñR

àá�9 , 1.

� 1 RT-PCR �������	

�� �� ��(5�~ 3�)
�	


�/bp

GAPDH
�


�


GGTCGGAGTCAACGGATTTG
ATGAGCCCCAGCCTTCTCCAT

350

MMP-2
�


�


CACCTACACCAAGAACTTCC
AACACAGCCTTCTCCTCCTG

332

MMP-9
�


�


TTGAGTCCGGCAGACAATCC
CCTTATCCACGCGAATGACG

433

:�/ 1%;<­�8=>.ûÈ, #\?÷õ

@AB�8Cõ@AzÂ.

(D)  q�k. EF PMSG-hCG ÄGHIJ,

��ßK�\��
���²g, D1, D4 LM�8,

ND1� . 1��k)² Ham’s F-12 O$ 0.24

mg/mLP�Q�0.3 mg/mLR�ST�1.6 mg/mLU

�VW�400 U/mL X�YZ[\�0.4%BSA ! 1

µg/mL�]^. ½¾h, / 10 µL 1.0 mg/mL FN_`,

aGbc�de. /fRg�&õ VEGF } (zh

² 0, 0.1! 1 µg/mL)�1��k)�._ 50 µLij,

k�k 24 h, "lmn�1�¯4$E, 1 ~ 2�/µL

�k), 6 37ö, 5% CO2��koE�k 6, 24! 48

h � , zhND�k) , /-¬�ÁzÂÅÆ$E

MMP-2!-9p��"[. »½¾z² 3�, �k)E

} �&õzh² 0(Nø C), 0.1(L% 1, T1)! 1

µg/mL(L% 2, T2).

(q) �ÁzÂ. Yø¼r[10].s$\tu, �

� !: /f 1 mg/mL -¬� 10%vwSTx¬.

²zy¬ , $r$4 2%vwSTx¬.²&z¬ ,

/�³BÆ�1��k)E�xyQf�, #\ 5ù

1�{|$4}æ'()(16.6 g/L SDS, 70 g/L~­,

1 g/L��), 37ö�ô>? 30 min, 	�\0�}æ

20 µg �xyQ�³�r}, &z¬��=�² 100

V, zy¬E�=�² 150 V, =>B��² 1 h, �

�=>6 Bio-Rad =>�E�8 . =>��� , \

2.5% Triton-X 100�)�� 1 h (10 min�6), kx¬

a0 Tris-HCl'() (10 mmol/L CaCl2, 50 mmol/L

Tris-HCl, pH 7.6)E�l 18 h (37ö, �ô��), #/

����� G-250��, ���ûÈ, ./?÷õ@

AB�8���?÷õ@AzÂ.

(�) H�zÂ. ñRH�/\�/��³��

,W, .�/ Student-T�8��zÂ.

2 ��

2.1 RT-PCR ��

V�fg D6, D7! D8�78�:� RNA, /

MMP-2!-9���àá�8 RT-PCR, / GAPDH.

²�Yø, �8���zÂ. � ~W, �:���

VEGF} �, �:� MMP-2!-9 mRNA�,F-

~��(¡ 1). ¢¡ 2X\£�, VEGF} NMMP-2

mRNA �:Z��./(P¤0.001)�w6��� D3,

¥fg D6, ¦KB��6�, ./§¨g-~; ©

N MMP-9 mRNA, 6ÅÆ�B�(D6, D7)�/R~

���, :Z��(P¤0.001)�w6��� D4, ¥f

g D7.

� 1 ����� VEGF ��	
��� MMP-2 �-9

mRNA 
����

M � PCR �����, C ���	, T �
�	

2.2 ��������

k1��k0g�&õ� VEGF } E, zh

6 6, 24! 48 h��k), /-¬�ÁzÂ�ÃÄÅ
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Æ$E MMP-2 ! -9 �p�"[ , ºng�&õ

VEGF} 6g�B�N1�zÇ� MMP-2!-9�

p�/å���./(¡ 3). ¢÷ªõ@A� (¡ 4)

£, VEGF} NMMP-2!-9�ÈÉ«6��¦§£

L; ©¬, 6�k 24 hB, MMP-2!-9���­®:

-~, ¯-sB VEGF} �./:d.

3 �����

MMP-2 !-9 °±²6781234�5E¢K

 Ï./. MMP-2 ÎÏY9°uO;[!2]^_

ñ±Ï�²���_, © MMP-9 ÎÏµ³jkl�


�m4 [5,9,11]. ()*+,-, S]´�P�,F

!�p�ny�µ����(LIF)[8,12]�,�����

(EGF)[12]`�
���µ¶. Bany `a[9]`bc, 6

78fg D5 ! D8, MMP-2 !-9 ÎÏz{0�:�

;, ¦K34�5��8g¶"�"[; 6·lEv

Rz{ , ¸g�fg�ÈÉ; ©6¹;lºR,F;

©¬�:�;EMMP-2!-9�,F"[g�»Ø1

2¼½�ÈÉ. ¾¿6*+E"w, VEGF } X\

~���fg�:\C1� MMP-2 !-9 ���, ñ

\ÀÆ, VEGF} X'N�:�;zÇ�� MMPs

��5v«6µ¶.

VEGF} N MMP-2!-9�ÝÞ!ÁÂ�5�

��, Ã��
qPQ(extracellular matrix, ECM)�

��!�� ¡�5�Ä , Å1��m4'Æ!�

:�;�J�'Æ/Rñ�� , ÈÉZ��34�

5�ÇÀ�8. S9�È`a[4]��ÉÊËß. FN	

� 2 ����� VEGF ��	
��� MMP-2 �-9 mRNA 
����

�����, �����. *, **	***
������
�, P < 0.05, 0.01	 0.001(��). ������� 3���������

� 3 VEGF ��	
����� MMP-2 �-9 �������

(a) � 6 h, (b) � 24 h, (c) � 48 h. C����, T1� 0.1 µg/mL!"�; T2� 1 µg/mL!"�

� 4 VEGF ��	
����� MMP-2 �-9 ���

#$�%��� MMPs� pro-MMPs�&'(�)	. C, T1, T2�# 3��. ������� 4��������
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�ÎÏ� ECM, X9$� �ß\�ß, �� Ras-

MAPK(mitogen-activated of protein kinase)¼½ÝÃ

�Ì[13~15], ��1� MMP-2!-9�P�,F[8],.�

�MMP-2!-9p�ÍÎ[16]. R*+,-, VEGFX�

�$� Flt-1 VÎ���Ï·�
 MMP-1 !-9 �

p� [17]; |R*+,- , �Ði�����
Ñ

VEGF L%�, $ MMP-2 �p�~�VÎ[18]. ¾¿

úsÀÆ, VEGF} N�:� MMPsP�,F!N

1�MMPszÇ���, X'	VEGF} ÄÒZ$

� ��p, ¢©./0 FN-�ß\-xy��Ì, Ó

´ÔJ./0�
��-xy�ÕÖ[8], ÈÉ MMPs

�ÝÞ!ÁÂ . ×ØÙ`a [19]bct34uZ8�

:E����_!���Ú��$X'9 VEGF �

�ÃR£. ñ\, VEGF } N7812K����

�vX'	�²Ä-Z34Bñ±²���^_ ,

¢©Å12g'ÇÀ34nG �:�;r.

TIMPsX9 MMPs\ 1ù1 �ß, ¢©���´

�p�; �}, TIMPsÛX9 pro-MMPs�ß, ���

���p[20]. ñ\ TIMPs N MMPs ÜRÝ�µ³.

/. 6ÞE�%�ß!,  1234�5, TIMPs 9

MMPs�à,F, Åjkl�
R³�ám4�:�

;[5,6]. ¸ VEGF } N MMPs �µ³	ú0�â�

�Z MMPs �p�, Û	�B./0 TIMPs�,F,

¢©Å MMPs��p�n��, Rã0�
ä*+.

�� ��������	
��
��� (��� :

G1999055903)�������	�(����30170112)�

�������� �!"#$%&'(�����)

*��+,�-.-/-*�����0123456

78&'.
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