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�@A . BC�D���@EFGHIJKL

(extracellular matrix, ECM)�5M��. ECM
N!

OPQ,RPQN# , ST�
UV��WX��

HIYZ[\ . ]4KLPQ^]HI_.�`a

bcdefHI[\'ghij�k�,Klmn.

ECM %opqr��st�u�3vwxyzKL

{|PQ}(matrix metalloproteinases, MMPs)~]�

���l#(tissue inhibitors of MMPs, TIMPs)��e

��, MMPs-TIMPs ��^ ECM ��,����F

PQ}� [1]. �����4, MMPs-TIMPs �2e

f)*�D[\
N����@A , �)+,-.

�d�����F�bc. ���, ������,

������, ��;��� MMPs-TIMPs �)*

4)+�<'� '¡)'-.�
,>?/�d�

ef~]�F��¢£.

1 MMPs � TIMPs

(¤) MMPs. MMPs�¥¦§ ECM�N��F

¨��©PQ}, !"ª«¬­� MMP-28, ®��

25 ¯
° [1,2], N|z±²}(collagenase)'³±}

(gelatinase)'´KLµ (stromelysin)'&¶ MMPs

(membrane type MMPs, MT-MMPs),]·MMPs/ 5

�¦. �������, MMPs 5¸�V¹.�<�

º4� ECM E«(turnover),�»(remodelling)§~

¼½�½¾¿À234Áu�F�bc , STÂÃ

d�2�� IL-1β, TNF-α, IGFBP, FGF,ÄÅÆÇµ

(angiotensin)/N#�^HI�def,iÈÉÊ[1].

(Ë) TIMPs. TIMPsÌÍÎ�zÏ¦��4, �

��� MMPs 
°UVWX���bc. Ð���

�, TIMP-2 Ã^ MMP-2 Ñ.�
R���ÒÓ�,

ÔÕ MMP-2 �Ö×[1]. Ø� MMPs �×�UVef

bcJ, Ù�Ù��ÚÛm³[1], TIMPs Ãb�ÜN

Ý0ÞNÝl#, �^HI��'NA,ÄÅ«�/

�¾23, �)*4ÂÃßÖ¦àáÖµ�Ó
[3].

2 MMPs-TIMPs �������	
��

(¤))+�<. )+�<9:â²ã)+ä¡

)Ñ)+��º23, !"²ã)+�å�'&æ^

çèHIæ�NA'ÄÅ�
')+é��')êë

£§~)+�ìKL��»/HI,��@A .

MMPs-TIMPs�^BC@A234 ECM��,)+

HI��<NA.

Bagavandoss /í [3,4]îïð�ñ)*4³±}

MMP-2, -9 � mRNA ,PQmn~}×�ò)+�

º��ó, ô_õö÷&ø�(Öµ(eCG),ùõÄ

úø�(Öµ(PMSG)/�ef, ]rû,mnüý

^)+�ºþ���[\NA¥� . �±²}

MMP-13 �Frûzé�)+�&HI,�LHI[5],

����Ñ�V���mn , Ãd�^¡)Ñ)+

��
23.

ª«��m³[3], MMPs5¸�2�� ECM
N

�^)+�ºþ�)*���� , STÂÃ��

IL-1β, TNF-α, FGF, IGFBP/N#, �2efHI

l#0�<l#�×� , ø¢)*4)+��e�

<,�	)+�
�.

)+����<4, TIMPs�bc��
ÁíT

��� . ��Ù�Ù������ [3], )+�ºþ ,

TIMPsk�z)+&'KL'�L��,��w�4,

]@A^ MMPs ��@�����, �2^ MMPs

����e, ef)+������û,3v. �J,

�)+�
þ TIMPs ÂÃb�ÜNÝ/ÞNÝl#,

efHI��'NA'ÄÅ«�,ÖµÓ
.

(Ë))+� . �C MMPs ×����ÃÊ�

)+� . ���.����� )+�)+ 4,

³±} A, B�×�³!��[6], ÃdV"z)+�

 #�78K&���. Ð$V%&m³[7], )+�

 ^)+'� MMP-1 ×���(V�, ÃdV"z

)+� þ TNF-α/HIl#�HI)*�+Ê.

,w-., )+�º4, MMPs-TIMPs� �2

�^)+
=,� �ef , ���/090��
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��4�12¡))+�3.

3 MMPs-TIMPs �
�

¡)�¥¯
=�)#45)+6'�78�

23. )+6'�9:æw�HI,;æ±²�
,

¡)Ñ)+6'�±²���<=��¡)23�

>?@A . ���� [8], B´}²Ö×l#(PAs)-B

´}(plasmin)CD�}5dEÜF
¡)Ñ�PQ

G�, ST5d�� ECM �±²
N, ]�¡)Ñ

��Fbc�ÔÕÖ×�L±²}(MMP-1). MMPs

H��^)+5I��JPQ}. VKL!M, íN

Ó
� MMPs��OÃPQ¡)23[3].

(¤ ) ±²} . ±²}!"�L±²},±²

}-3(R MMP-13), �¡)Ñ)+'�±²STUV

Bs��V,��4Á�Fbc[1]. ¡)O3�íö

÷&ø�(Öµ(hCG)Ã+ÊWXY)+4�L±²

} mRNA mn!Z��[9]. B/}Î�z)+çè

HI,&HI4, )+5IÑ]×�³!�[. ±²

}-3 �����ñé�)+&HI,KLHImn

��[3], Ð]×��\_¡)Ñø�(µ]�efV

^Ú³.

(Ë)³±} . ³±}dI�@��±²(³±)

,_¶±²(K&��F
N), `a�¡)234 ,

B¦}�K&���,@�±²�¢¥@G�Á�

Jbc.

(1)³±} A(MMP-2). ø-.Öµ(LH)]��

���ñ)*4³±} A� mRNAG�,}×�!

Z��. cα-N��µ 43 kub:û� Ncd�ef

g��ÃÊ�)+ 4³±} A hvi�,¡)_

P. jM�}�¡)234Ãd��;�Fbc[10].

(2)³±} B(MMP-9). ³±} B�¡)234

�bck5úl. 6³±} A¥m, SdI�_¶±

², Ãd�K&��4Ábc. ��ñ4[10], �¡)

VßÖbc� IL-1βdÊ�)+&�LHI�³±}
B ×��[. ��, 12¡)Ñ��ñ)*4³±}

B�×��(.

³±}b��� ECM 
N��FPQ}, <=

��¡)234�F�efl#. ��, ³±} A0

B KlnØ�oñp5qr�º [10], ST�¡)2

34�\UV`ast�bc, uv¢¥@��.

(w ) MT-MMPs. ���� , MT-MMPs (&¶

MMPs)$�^¡)23�ef, c¡)O3� hCG

x¾y
��ñ(23 d)�[11], ¡)Ñ)+�ì�&�

LHI4 MT1-MMP^ MMP-2¥6m�we, �]

çèHIæ4 MT1-MMP �mnHi�, B/mn

¹�,Nz{³ MT1-MMP �)+4ÃdUV|�

�d. }ã MT1-MMP �)+�º234�^��

)+%�KL����¡)Ñ��HÃb� MMP-2Ñ.

�Ö×l#��MT1-MMPdG�~¶,�¶±²'B

Y�PQ'æY�PQ,PQ��[1]
��l�$Ãd�

^¡)þ ECM�����

(�)´KLµ. B¦PQ}��C
°Ãd�

^¡)23 , Ð�Ñk���ÚÛ . VKL�� [12],

�¡)4Á�Fbc��Öe(bradykinin)d!Z+

Ê)+çèHI4´KLµ-1(MMP-3), Enamelysin

(MMP-20)�Klmn, B;/PQ}d��±²'

BY�PQ'æY�PQ,³±/¨�, ST�\�

^¡)þ)+6�5I23, V^ÚK.

(�) TIMPs. TIMPs �HIJKL4 MMPs ×

���Fe�l# , ST�¡)234��Fbc

���¡)þ ECM���3v,st�¯)*%o

p�qr. ¡)Ñ LH ]ÃßÖ��)+4 TIMP-1

mRNA,PQG����[8], �¡)Ñ)+�çèH

Iæ4V�ó�×�. `��i, TIMP-2 �)+4

��
� (constitutive) mn, �Frû�&HIæ.

B/þ�mn�Xm³ TIMP-1, -2 �¡)4��5

6�bc�TIMP-1 Ãd�Fef¡)þPQG��

3v, TIMP-2Ãd�2j³±} A, MT1-MMPr

ûzHIm��[G�×�.

4 MMPs-TIMPs ��������
��

�09��,���5678 , -.9:�º

,>?����@A. �Ñ, �efB¥@A23�

N#¹�u5F�úl. ����m³, ×��ý�

MMPs ^ TIMPs ������st-.HI-xy

� ECM �op���F, �����@0X2Ãd

qr^ ECM `��HIiÈ��, Ê�-.�º,

>?����@A0[\,�d�X2[10].

(¤)-.�
. -.��
23, R¡)��

)+ä-.�ÉA23, !O��HI,��@A.

�����WXY-.�
þ�� [13], ��þ

MMP-2, -9�mRNAG�!Z�(, TIMP-2�Klm

nHò��þ���<����ó�	 , STÃd

�2]�6mn®6�^����-.��
 . `
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��i, TIMP-1 mRNAt�mnzWXY09��

~�����-.4, Ãd��;�� MMPs §J

�]·�d. ��ñ)*4[14], jc hCG +Ê¡)

� , MMP-2 �«�
�-.��4mn!Z�� ,

MMP-9 ¸Î�z-.�ì�KL4, ô�t`�W

r�G�. TIMP-1, -3�çèHI}ãä-.HIÉ

AþRV�ó�mn, � TIMP-2 �mn��`��

#. BC[ !M, MMPs^ TIMPsÃd�2]
°

���emn®6�^-.��
23 , ô�B/

e�¹���/�Î��X.

(1) HINA . -.HI�Üz¡)��)+

çèHI. Ví[10]��, FN, LN,�Óµ/ ECM


Ndø¢�ñ)*çèHIä-.HINA. MMPs

, TIMPs H�2e� ECM 
N�^HINA23.

TIMP-1 �3Î�zì¡)�,-.�
��)*4,

]��×�5¸m���¡)�ef , Â^-.�


þHINA�¡`�.

(2)HI��/¢£. -.��ºØ9)+HI

ä-.HIÉAJ, ���D,[\�@R2³!,

!"�/HI��,HI¢£ . ]4%�HI��

F���,¢£HI. TIMP-1, -2Ãb��<ø¢l

#, ßÖ
BsHI,%�HI/¤/HI���.

�Ñ, �z TIMPs �HI�<ßÖ�¹�u5úl,

ÃdVHI&_.��^[10]. MMPsØ�^HI¢£

þ ECM ��J, $Ãd�2efHIl#0�<l

#�×�qrHI��[3].

(3)ÄÅ�
 . ¡)� , !OçèHIæ(�Ä

Å)�)+É@
ÄÅ¥¦�-.��. MMPs �^

-.ÄÅ�
23�;¯���F§¨©©K&±

²�I�,%�HI�¢£ . ª«���� [15], B

s±²�WX�I�� VEGF, bFGF/�<l#ß

ÖÄÅ��234�>?@A, MMP-2, -13, -16,ª

�¬­�¦ªz MMP-9�³±}pÎ�zÄÅ«�

��4. �ÄÅ�
234, jc«MMPsG��@

X±²0 MMPs ×����l#pÃqr%�HI

�¢£, ��ÄÅ«�. TIMP-1 �-.�
þuV

���mn , Ãd�ÄÅ%�HI���VßÖb

c[3].

(Ë)-.>?. -.�stxyz ECM �-

.HI[\,�d��t . -.��dt�k�

TIMP-1, -2,-3/��l#, �� MMPs� ECM�

��, â�j-.�[\,�d�tqr[8]. -.>

?þ, ECM�F��_ð5¬, -.HI­®�IJ

KL�YZ¯,ù°Ó
d¯, ô��)*[10].

�cø�(Öµ78Öµ(GnRH)+Ê�ñ-.

´�þ, MMP-2,MT1-MMP�mn!Z�[, ST

®6�^-.´�þIJKL��� [16]. �±²³

¨i, c´-.l#Ñ´(µ F2α(PGF2α)0µ¶¬·

l#-α(TNF-α)x¾-.HI$ÃÊ�MMPs�78

!Z��[10]. � hCG HÃd�� MMPs �mnjí

��ù-.�d�<©©-.¸¹(luteal rescue)[17].

5 MMPs-TIMPs �����

MMPs-TIMPs �)*�d�]�F�ef� .

12)*�d�st�u�3vwxyz MMPs ,

TIMPs ���e, hº�5�»ÃÊ�)*¼½�

��.

(¤) )*¼ . )*¼�½k¾��·�¼½ ,

¿���ÁÀz)*��w� [1], UV�vÁÂ� .

����, )*¼4 MMP-2,-9�PQmnwe[8],

]Ã�A3v^ MMP-9/MMP-2 ���~×��ý

�MMPshvV�ó�`��, �^ TIMP-1/MMP-9

, TIMP-2/MMP-2 ���H�`Ä`��[18]. ÅJ,

MMP-7 �Y �)*¶(mucinous ovarian tumor)4

V�ómn, ôòµ¶HIYPQ�k��NÝ, Ã

d^µ¶ÆÇ,Ã��<V�, Ãb�¼½���È

MÉÊ0�2�� MMP-7�×�PËµ¶ÁÂ[19].

(Ë)�Ì)*,ÓÍ. �Ì)*,ÓÍ�Ê�

Î�5º��F²l�¥ . �Fm��)+�3�

 ')*Ìµ,9Å
Á��ÏkÐ. �Ñ, +��

½�²lu5F�úl . ª«��[ m³ [20], �

Ì)*,ÓÍ��½Ñ~ð MMPs-TIMPs �»��

�5¬,)+4±²/ ECM 
N�X2��. �/

¼½½Î)*)+ 4 MMP-2 , MMP-9 �}×�

³!�z12�, � TIMP-1 �×�Hm�`Ä�[

 .

MMPs-TIMPs �^)*�d����e� , �

)*12�¾�D�stV;�]�F�bc . �

9)*¼½
Á�)+�ºX2'¡)_P,-.5

�/�dÒQ4, MMPs-TIMPs�mnüý~]^¼

½�`��uV^ÓÇ��.

6 ��

)*���������D	
. ECM �2e

fHI���'NA,�d, �)+�º'� '¡
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)§~-.��
'st^>?4ÁR2�F�bc.

MMPs, TIMPs�2�^WX� ECM
N���,

��ef)*�d , B¥���Ô³)*�d�e

�¹¾V;�]�F��Õ. �Ñ, ������Ö


�����×�¥¯«ØÙ . Nb�FÚ4z�

��C MMPs , TIMPs �)*4�þ�mn~]^

Öµ'HIl#,�<l#/�`abc��, ÖÛ

r��^e��¥C�F
°~�N�efl# ,

�ÓÇ��)*�d�N#¹�jÜÝ«�Þ� .

¢¥@�Nbuv��Nß MMPs/TIMPs 
°�)

*4�þ�mn , ô}£e�¹��� , Ô³^

MMPs/TIMPs `��iÈ�� , §àNáM�� 

�)*�de�âã4�äû,bc.
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