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Ⅰ．Introduction
���"DVUF�QBODSFBUJUJT�JT�B�QPUFOUJBMMZ�MFUIBM�EJTFBTF�
BOE� UIF� TFQTJT� TZOESPNF�IBT�CFFO� SFQPSUFE� JO�
QBUJFOUT�XJUI�TFWFSF�BDVUF�QBODSFBUJUJT�ʣ���5IFSF�JT�
BDDVNVMBUJOH� FWJEFODF� UP� TVQQPSU� UIF� DPODFQU�
UIBU� UIF� JOUFTUJOFT� IBWF� B� LFZ� SPMF� JO� UIF�
QBUIPQIZTJPMPHZ� PG� TFWFSF� BDVUF� QBODSFBUJUJT���
#FDBVTF� JOUFTUJOBM�QFSNFBCJMJUZ� JODSFBTFT�FBSMZ� JO�
UIF� DPVSTF� PG� QBODSFBUJUJT� BOE� UIJT� DIBOHF� JT�
BTTPDJBUFE�XJUI�TFQTJT�BOE�PSHBO�GBJMVSF
�CBDUFSJBM�

USBOTMPDBUJPO�IBT�CFFO� JNQMJDBUFE� JO�UIF� JOGFDUJWF�
DPNQMJDBUJPOT�BTTPDJBUFE�XJUI�BDVUF�QBODSFBUJUJT�ʣ���
*O�GBDU
�JU�IBT�CFFO�EFNPOTUSBUFE�UIBU�OFDSPUJTJOH�
QBODSFBUJU JT� JT� BDDPNQBOJFE� CZ� QFSTJTUFOU�
FOEPUPYFNJB�XJUI� QSPMPOHFE� FMFWBUJPO� PG� BOUJ�
FOEPUPYJO�BOUJCPEJFT
� BOE� USBOTJFOU�FOEPUPYFNJB�
IBT�CFFO� SFQPSUFE� JO�QBUJFOUT�XJUI� FEFNBUPVT�
QBODSFBUJUJT�ʣ�　
���%JTTFNJOBUFE� JOUSBWBTDVMBS�DPBHVMBUJPO�ʢ%*$ʣ
DBO�PDDVS� JO�QBUJFOUT�XJUI� TFWFSF�QBODSFBUJUJT�ʣ���

［原著］

Human neutrophil elastase enhances tissue factor expression by 
peripheral blood monocytes

.BLPUP�,*,6$)*
�5BLBUPTIJ�:".".050
�3VJ�:"."(6$)*

5PTIJUBLB�:"."("
�.BOBCV�"0,*
�5BNBNJ�."546.050
�
)JSPLJ�,".&:"."
�,PKJ�5&3".050
�.BTBGVNJ�,*5"/0

4IJOKJ�/"3")"3"
�5BLBUPTIJ�.*.63"
�&JKJ�)*304&

BOE�:BTVP�:"."(6$)*

"CTUSBDU
���/FVUSPQIJM�FMBTUBTF�QMBZT�BO�JNQPSUBOU�SPMF�JO�UIF�EFWFMPQNFOU�PG�UJTTVF�JOKVSZ�JO�QBUJFOUT�
XJUI�BDVUF�QBODSFBUJUJT�� �%JTTFNJOBUFE� JOUSBWBTDVMBS�DPBHVMBUJPO�ʢ%*$ʣ� JT�POF�PG� UIF� MJGF�
UISFBUFOJOH�DPNQMJDBUJPOT�PG�BDVUF�QBODSFBUJUJT�� �1FSJQIFSBM�CMPPE�NPOPDZUFT�ʢ1#.$Tʣ�BOE�
TVCFOEPUIFMJBM�TUSVDUVSFT�BSF�QPUFOUJBM�TPVSDFT�PG� UJTTVF� GBDUPS�ʢ5'ʣ
�XIJDI� JT� UIF�QSJNBSZ�
JOJUJBUPS�PG�DPBHVMBUJPO�
　5IF�FYQSFTTJPO�PG�5'�NFTTFOHFS�3/"�ʢN3/"ʣ�XBT� JOWFTUJHBUFE� JO�1#.$T�BOE�5)1ô��
NPOPDZUJD�DFMMT�BGUFS�TUJNVMBUJPO�XJUI�MJQPQPMZTBDDIBSJEF�ʢ-14ʣ�PS�IVNBO�OFVUSPQIJM�FMBTUBTF�
ʢ)/&ʣ���5'�N3/"�FYQSFTTJPO�XBT�BTTFTTFE�CZ�35ô1$3�JO�1#.$T�PS�5)1ô��DFMMT�XJUI�PS�
XJUIPVU� JOEVDUJPO� PG� EJGGFSFOUJBUJPO�CZ�QIPSCPMô��ôNZSJTUBUFô��ôBDFUBUF�ʢ1."ʣ�� �5IF�
FYQSFTT JPO� PG � 5'� QSPUFJO� CZ� 1#.$T� BOE� 5)1ô�� DFM MT � XBT� B MTP� BOBMZ[FE� CZ�
JNNVOPqVPSFTDFODF�NJDSPTDPQZ�
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SFWFBMFE�UIBU�)/&�BVHNFOUFE�UIF�5'�QSPUFJO� MFWFM� JO�1#.$T
�BT�EJE�-14�� �)/&�JODSFBTFE�
5'�N3/"�FYQSFTTJPO�JO�5)1ô��DFMMT�USFBUFE�XJUI�1."�ʢNBDSPQIBHFTʣ
�BT�XFMM�BT�JO�5)1ô��
DFMMT�XJUIPVU�1."�USFBUNFOU�ʢNPOPDZUFTʣ���*O�BEEJUJPO
�JNNVOPqVPSFTDFODF�TIPXFE�UIBU�5'�
QSPUFJO�MFWFMT�XFSF�JODSFBTFE�JO�5)1ô��DFMMT�XJUI�PS�XJUIPVU�1."�USFBUNFOU�
���5IVT
�)/&�VQSFHVMBUFE�5'�N3/"�BOE�QSPUFJO�FYQSFTTJPO
�BT�EJE�-14���*O�BEEJUJPO
�)/&�
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�
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-14� JT� B�NBKPS� USJHHFS�PG�%*$� JO�QBUJFOUT�XJUI�
TFQTJT�WJB�UIF�UJTTVF� GBDUPS�GBDUPS�7**B�EFQFOEFOU�
DPBHVMBUJPO�QBUIXBZ�� �5JTTVF� GBDUPS�ʢ5'ʣJT� B�
USBOTNFNCSBOF�HMZDPQSPUFJO� UIBU� BDUJWBUFT� UIF�
FYUSJOTJD�DPBHVMBUJPO�QBUIXBZ�BOE� JT�UIF�QSJNBSZ�
DFMMVMBS� JOJUJBUPS�PG�CMPPE�DMPUUJOH
�XJUI�QFSJQIFSBM�
CMPPE�NPOPDZUFT� BOE� TVCFOEPUIFMJBM� TUSVDUVSFT�
CFJOH� UIF� QPUFOUJBM� TPVSDFT� PG�5'�� � 4ZTUFNJD�
JOGMBNNBUPSZ� SFTQPOTF� TZOESPNF
�EJTTFNJOBUFE�
JOUSBWBTDVMBS� DPBHVMBU JPO 
 � BOE� TFQTJT� BSF�
BDDPNQBOJFE� CZ� IZQFSBDUJWBUJPO� PG� 5'� JO�
DJSDVMBUJOH�NPOPDZUFT�ʣ�� � *O�BEEJUJPO
�FMFWBUJPO�PG�
QMBTNB�5'� MFWFMT�IBT�CFFO�EFUFDUFE� JO�QBUJFOUT�
XJUI�TFWFSF�BDVUF�QBODSFBUJUJT�ʣ���.PSFPWFS
�JU�IBT�
CFFO� SFQPSUFE� UIBU�5'� JT� BO� FBSMZ�NBSLFS� PG�
TFWFSF� BDVUF� QBODSFBUJUJT�XIJDI� JT� TVQFSJPS� UP�
$31
�CVU�JOGFSJPS�UP�*-ô��ʣ�
���/FVUSPQIJM�BDUJWBUJPO�QMBZT�BO�JNQPSUBOU�SPMF�JO�
U I F � QB UIPHFOF T J T � P G � B DV U F � QBOD S FB U J U J T�
BDDPNQBOJFE� CZ� FOEPUIFMJBM� DFMM� EBNBHF� BOE�
IZQFSDPBHVMBCJMJUZ��/FVUSPQIJMT� BSF�BO�FTTFOUJBM�
DPNQPOFOU� PG� IPTU� EFGFOTFT� BHBJOTU� JOWBEJOH�
QBUIPHFOT�BOE�UIF�HSBOVMFT�PG�UIFTF�DFMMT�DPOUBJO�
TFSJOF�QSPUFBTFT
�JODMVEJOH�DBUIFQTJO�(
�OFVUSPQIJM�
FMBTUBTF
� BOE� QSPUFJOBTF� ��� �5IFTF� OFVUSPQIJM�
TFSJOF�QSPUFBTFT�NBZ�BMTP�CF�LFZ�SFHVMBUPST�PG�UIF�
JOqBNNBUPSZ�SFTQPOTF��ʣ�ʣ�
���)VNBO�OFVUSPQIJM�FMBTUBTF�ʢ)/&ʣJT�B����,%B�
TFSJOF�FOEPQSPUFBTF�GSPN�UIF�QSPUFJOBTF�4��GBNJMZ���
*U�JT�BO�JNQPSUBOU�NFEJBUPS�PG�JOqBNNBUPSZ�UJTTVF�
EBNBHF
� CFJOH� JOWPMWFE� JO� UIF� EFHSBEBUJPO� PG�
FYUSBDFMMVMBS�NBUSJY�DPNQPOFOUT�TVDI�BT�FMBTUJO
�
GJCSPOFDUJO
�QSPUFPHMZDBOT
�BOE�DPMMBHFO�� �1MBTNB�
MFWFMT�PG�MFVLPDZUF�QSPUFBTFT�MJLF�)/&�IBWF�CFFO�
SFQPSUFE� UP�CF�QFSTJTUFOUMZ� JODSFBTFE� JO�QBUJFOUT�
XJUI� BDVUF� QBODSFBUJUJT��ʣ�� � "DDPSEJOHMZ
� UIF�
QSFTFOU�TUVEZ�XBT�VOEFSUBLFO�UP� JOWFTUJHBUF�UIF�
JOGMVFODF�PG�)/&�BOE�-14�PO�5'�FYQSFTTJPO�CZ�
IVNBO� QFSJQIFSBM� CMPPE� NPOPOVDMFBS� DFMMT�
ʢ1#.$TʣBOE�B�IVNBO�BDVUF�NPOPDZUJD�MFVLFNJB�
DFMM�MJOF�ʢ5)1ô�ʣ�

Ⅱ．Materials and Methods
̍ɽ&UIJDT�TUBUFNFOU�

�)VNBO� QFSJQIFSBM� CMPPE�XBT� PCUBJOFE� GSPN�
IFBMUIZ� WPMVOUFFST� BGUFS� JOGPSNFE� DPOTFOU� JO�
BDDPSEBODF�XJUI� QSPDFEVSFT� BQQSPWFE� CZ� UIF�
,VNBNPUP�)FBMUI�4DJFODF�6OJWFSTJUZ�*OTUJUVUJPOBM�
3FWJFX�#PBSEʢ/P���ô��ʣ��
̎ɽ$IFNJDBMT�BOE�SFBHFOUT
� � � )VNBO� OFVUSPQIJM� FMBTUBTF�ʢ)/&ʣXBT�
QVSDIBTFE� GSPN� &MBTUJO� 1SPEVDUT� $P� 
 � *OD��
ʢ0XFOTWJM MF 
� .0ʣ
� BOE� XBT� VTFE� UP� TUVEZ�
JOUSBDFMMVMBS� TJHOBM� USBOTEVDUJPO� SFMBUFE� UP�5'�
N3/"� FYQSFTTJPO�� � 5IF� )/&� TPMVUJPO� XBT�
OFHBU JWF� GPS � FOEPUPY JO� BDDPSE JOH� UP � UIF�
&OEPTQFDZ�UFTU��ʣ��ʣ�
� � �-14�ʢ&TDIFSJDIJB� DPMJ� TFSPUZQF������#�ʣBOE�
QIPSCPM�NZSJTUBUF�BDFUBUF�ʢ1."ʣXFSF�PCUBJOFE�
GSPN�4JHNB�$IFNJDBM�$P�ʢ4U�-PVJT
�.0ʣ�
̏ɽ*TPMBUJPO�PG�1#.$T
�� �1FSJQIFSBM�CMPPE�NPOPOVDMFBS�DFMMT�ʢ1#.$Tʣ
XFSF� JTPMBUFE�BT�EFTDSJCFE�QSFWJPVTMZ��ʣ�� �#SJFGMZ
�
IFQBSJOJ[FE�CMPPE�XBT�PCUBJOFE�GSPN�OPOTNPLJOH�
IFBMUIZ� WPMVOUFFST� BOE� CMPPE� TBNQMFT�XFSF�
EJMVUFE����� JO�QZSPHFOôGSFF�TBMJOF�� �5IFO�1#.$T�
XFSF� JTPMBUFE�CZ�EFOTJUZ�HSBEJFOU�DFOUSJGVHBUJPO�
PWFS�'JDPMMô)ZQBRVF� BOE�XBTIFE� UISFF� UJNFT���
5IF�WJBCJMJUZ�PG�UIF�IBSWFTUFE�1#.$T�XBT�HSFBUFS�
UIBO� ���� BT� EFUFSNJOFE� CZ� USZQBO� CMVF� EZF�
FYDMVTJPO�� � 5IFTF� DFMMT�XFSF� SFTVTQFOEFE� JO�
31.*ô�����NFEJVN�TVQQMFNFOUFE�XJUI�)&1&4�
ʢ����N.ʣ
�-ôHMVUBNJOF�ʢ����6�N-ʣ
�QFOJDJMMJO�
ʢ����6�N-ʣ
� TUSFQUPNZDJO�ʢ���ЖH�NMʣE
� BOE�
����GFUBM�DBMG�TFSVN���1#.$T�ʢBU�B�EFOTJUZ�PG��ʷ
����DFMMT�XFMMʣXFSF�TUJNVMBUFE�XJUI�-14�ʢ�ЖHʣ
PS�)/&�ʢ�ЖHʣ
�BOE�XFSF�JODVCBUFE�BU��� $˃�VOEFS�
B�IVNJEJpFE�BUNPTQIFSF�PG����$0��BOE�����BJS�
1SFQBSBUJPO� PG�5)1ô��IVNBO�BDVUF�NPOPDZUJD�
MFVLFNJB�DFMMT
���5IF�5)1ô�IVNBO�NPOPDZUJD�DFMM�MJOF�ʢ"NFSJDBO�
5ZQF�$VMUVSF�$PMMFDUJPO
�.BOBTTBT
�7B�ʣXBT�
NBJOUBJOFE� JO�31.*������NFEJVN�TVQQMFNFOUFE�
XJUI�-ôHMVUBNJOFʢ��N.ʣ
�QFOJDJMMJO�ʢ����6�NMʣ
�
TUSFQUPNZDJOʢ���ЖH�NMʣ
�)&1&4�ʢ���N.ʣ
�BOE�
��� GFUBM� CPWJOF� TFSVN�� � 'PS� UIF� JOEVDUJPO� PG�
EJGGFSFOUJBUJPO
� DFMMT�ʢ�ʷ���� UP� ����NMʣXFSF�
JODVCBUFE� JO�NBDSPQIBHF� TFSVNôGSFF�NFEJVN�
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XJUI�QIPSCPM���ôNZSJTUBUF���ôBDFUBUF�ʢ1."�����
O.ʣGPS����I��ʣ��ʣ�� �5IFO
� UIF�OPOBEIFSFOU� DFMMT�
XFSF� SFNPWFE�CZ� BTQJSBUJPO� BOE� UIF� BEIFSFOU�
DFMMT�XFSF�XBTIFE�XJUI�DPNQMFUF�31.*�NFEJVN�
UISFF�UJNFT���5)1ô��DFMMT�ʢ�ʷ����DFMMT�XFMMʣXJUI�
PS�XJUIPVU�1."�QSFUSFBUNFOU�XFSF�TUJNVMBUFE�CZ�
)/&�ʢ�ЖHʣPS�-14�ʢ�ЖHʣ
�BOE�XFSF�JODVCBUFE�BU�
�� $˃�VOEFS�B�IVNJEJpFE�BUNPTQIFSF�PG����$0��BOE�
����BJS�
̐ɽ*NNVOPqVPSFTDFOU�TUBJOJOH
���*NNVOPqVPSFTDFOU�TUBJOJOH�XBT�DBSSJFE�PVU�BT�
EFTDSJCFE�QSFWJPVTMZ��ʣ���#SJFqZ
�JNNVOPqVPSFTDFOU�
BOBMZTJT�PG�5'�FYQSFTTJPO�CZ�1#.$T�XBT�QFSGPSNFE�
XJUI�PS�XJUIPVU�)/&�ʢ�ЖHʣQSFUSFBUNFOU� GPS���
IST�� �5IF�DFMMT�XFSF� JODVCBUFE�XJUI�NPVTF�BOUJ�
IVNBO� 5'�ʢ$%���ʣBOUJCPEZ
� GPM MPXFE� CZ�
JODVCBUJPO�XJUI�BQQSPQSJBUF�TFDPOEBSZ�BOUJCPEJFT�
DPOKVHBUFE�XJUI�"MFYB�'MVPS�����qVPSFTDFOU�EZF�
ʢSFEʣ���/VDMFJ�XFSF�TUBJOFE�XJUI�%"1*�ʢCMVFʣGPS�
���NJO���5IFO�UIF�DFMMT�XFSF�QIPUPHSBQIFE�VOEFS�
B�-FJDB�%.����#�qVPSFTDFODF�NJDSPTDPQF�� �&BDI�
USFBUNFOU�XBT� SFQMJDBUFE� UISFF� UJNFT� BOE� UIF�
FYQFSJNFOU�XBT�SFQFBUFE�UXJDF�
̑ɽ3/"�FYUSBDUJPO
� SFWFSTF� USBOTDSJQUJPO
� BOE�
SFBM�UJNF�RVBOUJUBUJWF�1$3
�� �$FMMT� GSPN���XFMMT�ʢ�ʷ����DFMMT� JO� UPUBMʣXFSF�
FYUSBDUFE� XJUI� ���Ж-� PG� 53*[PM � SFBHFOU�
ʢ*OWJUSPHFOʣ�� �"GUFS� UPUBM�3/"�XBT� JTPMBUFE�BOE�
QSFDJQJUBUFE� BDDPSEJOH� UP� UIF�NBOVGBDUVSFS`T�
JOTUSVDUJPOT
� �ЖH� PG� UPUBM� 3/"�XBT� SFWFSTF�
USBOTDSJCFE�VTJOH�SBOEPN�IFQUBNFS�QSJNFST�XJUI�
..-7�ʢ*OWJUSPHFOʣ�� �5IFO� �ЖM� PG� SFWFSTF�
USBOTDSJCFE�3/"�XBT�BNQMJpFE�CZ�1$3�VTJOH�BO�
"#*� 13*4.� ����� UIFSNBM� DZDMFS�ʢ"QQMJFE�
#JPTZTUFNTʣBOE�UIF�5BRNBO�.BTUFS�.JY�,JU���

Ⅲ．Results
　35�1$3� SFWFBMFE� UIBU� -14� BOE�)/&� CPUI�
TUJNVMBUFE�5'�N3/"�FYQSFTTJPO�JO�1#.$T�ʢ'JH��
�ʣ�� � *NNVOPGMVPSFTDFOU� TUBJOJOH�EFNPOTUSBUFE�
UIBU�UIF�5'�QSPUFJO�MFWFM�XBT�FMFWBUFE�JO�1#.$T�
CZ�)/&
� BT�XFMM� BT� CZ� -14�� � 3FQSFTFOUBUJWF�
DPOGPDBM� JNBHFT�PG�5'�FYQSFTTJPO�PO�UIF�TVSGBDF�
PG�1#$T�BSF�TIPXO�JO�'JH������*O�5)1ô��DFMMT�XJUI�

Fig.2　Immunofluorescent staining of PBMCs.  
TF protein expression on the surface of 
PBMCs （red）is enhanced by LPS （1μg）, 
as well as by HNE （5μg）.  THP-1 cells 
treated PMA produce small amounts of 
TF protein without stimulation. However, 
LPS-or HNE-induced accumulation of 
TF protein by THP-1 cells are shown. 
TF; tissue factor, PBMCs; peripheral 
blood mononuclear cells, HNE; neutrophil 
elastase, LPS: lipopolysaccharide, PMA; 
phorbol myristate acetate. Representative 
confoca l  images o f  PBMCs a f te r 
immunofluorescent staining for TF （red）
are shown.

Fig.1　TF mRNA expression by PBMCs after 
stimulation with HNE or LPS.  LPS and 
HNE stimulate TF mRNA expression by 
PBMCs. No stimuli also shows TF mRNA 
expression. Mononuclear cell adherence 
may be associated with the regulation 
of gene expression.  TF; tissue factor, 
PBMCs; peripheral blood mononuclear 
cells, HNE; neutrophil elastase, LPS: 
lipopolysaccharide.

　　　A representative result of three experiments 
is shown.
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PS� XJUIPVU� 1."� QSFUSFBUNFOU
� 5'� N3/"�
FYQSFTTJPO�XBT� JODSFBTFE�CZ�)/&
�BT�XFMM�BT�CZ�
-14�ʢ'JH���ʣ���)/&�BOE�-14�FOIBODFE�5'�QSPUFJO�
FYQSFTTJPO� JO�VOEJGGFSFOUJBUFE�BOE�EJGGFSFOUJBUFE�
5)1ô�� DFMMT� BDDPSEJOH� UP� JNNVOPGMVPSFTDFODF�

BOBMZTJT���3FQSFTFOUBUJWF�DPOGPDBM�JNBHFT�PCUBJOFE�
CZ� JNNVOPTUBJOJOH�5)1ô��DFMMT�XJUI�BOUJ�IVNBO�
UJTTVF� GBDUPS� BOUJCPEZ�XJUI� PS�XJUIPVU� 1."�
QSFUSFBUNFOU�BSF�TIPXO�JO�'JH����

Ⅳ．Discussion
� � �5IF� QSFTFOU� TUVEZ� EFNPOTUSBUFE� UIBU� -14�
TUJNVMBUFT�5'�N3/"�FYQSFTTJPO� JO�1#.$T�� �5'�
JT�BO�FTTFOUJBM� DPNQPOFOU�PG� UIF� GBDUPS�7**B�5'�
FO[ZNF�DPNQMFY� UIBU� USJHHFST�BDUJWBUJPO�PG� UIF�
DPBHVMBUJPO� DBTDBEF�� �)/&� BMTP� BDUJWBUFT� UIF�
FYUSJOTJD� DMPUUJOH� QBUIXBZ� CZ� JOEVDJOH� 5'�
FYQSFTTJPO�PO�1#.$T���"MUIPVHI�5'�JT�FYQSFTTFE�
PO�UIF�TVSGBDF�PG�NPOPDZUFT�FJUIFS�DPOTUJUVUJWFMZ�
PS�JO�SFTQPOTF�UP　TUJNVMBUJPO
�JUT�DBUBMZUJD�BDUJWJUZ�
JT�POMZ�BCPVU�����PG� UIF�BDUJWJUZ�PG� MZTFE�DFMMT��ʣ���
5'� JT� FYDMVTJWFMZ� BTTPDJBUFE� BOE�FYQSFTTFE�CZ�
DJSDVMBUJOH�NPOPDZUFT� JO� IFBMUIZ� JOEJWJEVBMT��ʣ���
)PXFWFS
�UIFSF�BSF�TFWFSBM�QBUIPMPHJDBM�DPOEJUJPOT�
JO�XIJDI� BDUJWBUFE�NPOPDZUFT� TIFE�5'�SJDI�
NJDSPQBSUJDMFT�ʢ.1TʣUIBU� BSF� UBLFO� VQ� CZ�
BDUJWBUFE�QMBUFMFUT
� OFVUSPQIJMT
� BOE�FOEPUIFMJBM�
DFMMT��ʣ�� � *U�IBT�CFFO�SFQPSUFE� UIBU�QBUJFOUT�XJUI�
NFOJOHPDPDDBM� TFQTJT� IBWF� DPNQBSBUJWFMZ�IJHI�
MFWFMT�PG�NBJOMZ�NPOPDZUF�EFSJWFE�DJSDVMBUJOH�5'�
DPOUBJOJOH�.1T��ʣ�� �5IFTF�.1T� DBO�CF�EFSJWFE�
GSPN�UIF�WBTDVMBS�FOEPUIFMJVN�PS�GSPN�CMPPE�DFMMT�
BOE�DJSDVMBUF� JO� UIF�QFSJQIFSBM�CMPPE��ʣ�� �.1T�BSF�
UJOZ�ʢTVC�NJDSPOʣWFTJDMFT� UIBU� BSF� TIFE� CZ�
BDUJWBUFE�PS�BQPQUPUJD�DFMMT
�JODMVEJOH�QMBUFMFUT�BOE�
NPOPDZUFT�� �"O� JODSFBTF� PG� DJSDVMBUJOH�.1T� JT�
BTTPDJBUFE�XJUI�UISPNCPTJT
�BOE�.1T�EFSJWFE�GSPN�
NPOPDZUFT�IBWF�CFFO�TIPXO�UP�JODSFBTF�UISPNCJO�
HFOFSBUJPO� BOE� GJCSJO� GPSNBUJPO
� TVHHFTUJOH� B�
VOJRVF�DPOUSJCVUJPO�UP�UISPNCPTJT��ʣ�
　5IF�QPUFOUJBMMZ� GBUBM�DPOEJUJPO�PG�EJTTFNJOBUFE�
JOUSBWBTDVMBS� DPBHVMBUJPO�ʢ%*$ʣJT� JOJUJBUFE� JO�
QBUJFOUT�XJUI�CBDUFSJBM� TFQTJT�XIFO�-14� JOEVDFT�
5'�FYQSFTTJPO�PO�NPOPDZUFT���5PMM�MJLF�SFDFQUPSô��
ʢ5-3ô�ʣNFEJBUFT� UIF�DZUPLJOF�SFTQPOTF�UP�-14�
JO� JNNVOF� DFMMT��ʣ
� BOE� JOUSBDFMMVMBS� TJHOBM�
USBOTEVDUJPO� JT�EJSFDUMZ� BDUJWBUFE�CZ� UIF�5-3��
SFDFQUPS�DPNQMFY��ʣ�　-14� JOEVDFT�UIF�FYQSFTTJPO�
PG�WBSJPVT�QSPJOGMBNNBUPSZ�NFEJBUPST�CZ�IVNBO�

Fig. 3　RT-PCR for TF mRNA expression by 
THP-1 cells.  No stimuli also shows TF 
mRNA expression. THP-1 cells with or 
without PMA pretreatment were stimulated 
by LPS or HNE and TF mRNA expression 
was upregulated. TF; tissue factor, 
PBMCs; peripheral blood mononuclear 
cells, HNE; neutrophil elastase, LPS: 
lipopolysaccharide. A representative 
result of three experiments is shown.

Fig. 4　Immunofluorescent staining of THP-
1 cells.  THP-1 cells increase TF 
production after treatment with PMA. 
TF protein expression on the surface 
on THP-1 cells with or without PMA 
pretreatment was increased by LPS 
as well as HNE. TF; tissue factor, 
HNE ;  neu t r oph i l  e l a s t a se ,  LPS : 
l ipopolysacchar ide,  PMA; phorbol 
myr istate acetate.  Representat ive 
confocal images of THP-1 cells with 
immunofluorescent staining for TF （red）
are shown.
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NPOPDZUFT
� JODMVEJOH� UIF�QSPDPBHVMBOU�NPMFDVMF�
UJTTVF� GBDUPS�ʢ5'ʣBOE� UIF� DZUPLJOF� UVNPS�
OFDSPTJT�GBDUPS�BMQIB�
� � � *U�IBT�CFFO�SFQPSUFE�UIBU�5'�HFOF�FYQSFTTJPO�
DBO�CF� USBOTJFOUMZ� JOEVDFE� JO�IVNBO�NPOPDZUJD�
5)1ô��DFMMT�CZ�-14��ʣ�� �%JGGFSFOUJBUJPO�PG�5)1ô��
DFMMT� JOUP�NBDSPQIBHF�MJLF� DFMMT� JT� JOEVDFE� CZ�
FYQPTVSF�UP�QIPSCPM�NZSJTUBUF�BDFUBUF�ʢ1."ʣ���*O�
UIJT� TUVEZ
�XF� VTFE� UIF�5)1ô�� DFMMT�XJUI� PS�
XJUIPVU�1."�USFBUNFOU� UP� JEFOUJGZ� UIF� TVSGBDF�
NBSLFS� FYQSFTTJPO� PG�5'� CZ� VOEJGGFSFOUJBUFE�
ʢNPOPDZUJDʣBOE�EJ⒎FSFOUJBUFE�ʢNBDSPQIBHPDZUJDʣ
DFMMT�� �5IF�QSFTFOU�TUVEZ�EFNPOTUSBUFE� UIBU�5'�
N3/"�FYQSFTTJPO�XBT� JOEVDFE�CZ�)/&
�BT�XFMM�
BT�-14
�JO�CPUI�VOEJ⒎FSFOUJBUFE�BOE�EJ⒎FSFOUJBUFE�
5)1ô��DFMMT�
���1PMZNPSQIPOVDMFBS�OFVUSPQIJMT�GPSN�QBSU�PG�UIF�
QSJNBSZ�EFGFOTFT�BHBJOTU�CBDUFSJBM�JOGFDUJPO
�VTJOH�
DPNQMFNFOUBSZ� PYJEBUJWF� BOE� OPO�PYJEBUJWF�
QBUIXBZT� UP� EFTUSPZ� QIBHPDZUJ[FE� QBUIPHFOT���
5ISFF�TFSJOF�QSPUFBTFT�ʢFMBTUBTF
�QSPUFJOBTF��
�BOE�
DBUIFQTJO�(ʣBSF�NBKPS�DPNQPOFOUT�PG�QSJNBSZ�
OFVUSPQIJM�HSBOVMFT�UIBU�BSF� JOWPMWFE� JO�UIF�OPO�
PYJEBUJWF� QBUIXBZ� PG� JOUSBDFMMVMBS� QBUIPHFO�
EFTUSVDUJPO��ʣ�� � 5IFTF� QSPUFBTFT� BMTP� IBWF� BO�
JNQPSUBOU� SPMF� BT� TQFDJGJD� SFHVMBUPST� PG� UIF�
JNNVOF� SFTQPOTF
� TJODF� UIFZ� DPOUSPM� DFMMVMBS�
TJHOBMJOH� UISPVHI� UIF�QSPDFTTJOH�PG�DIFNPLJOFT
�
NPEVMBUF� UIF� DZUPLJOF　OFUXPSL
� BOE� BDUJWBUF�
TQFDJpD�DFMM�TVSGBDF�SFDFQUPST���)/&�QSPUFPMZUJDBMMZ�
EFHSBEFT� FOEPUIFMJBM� DFMM�CPVOE� UJTTVF� GBDUPS�
QBUIXBZ� JOIJCJUPSô��ʢ5'1*ʣ
� BOE�5'1*�N3/"�
FYQSFTTJPO� JT� EPXOSFHVMBUFE� CZ� )/&� BOE�
DBUIFQTJO�(�ʢ$(ʣ���1SPUFJOBTF��
�CVU�OPU�)/&�PS�
$(
� JODSFBTFT� UIF�TVSGBDF�FYQSFTTJPO�PG�5'�BOE�
5'�N3/"�CZ�IVNBO�VNCJMJDBM�WFJO�FOEPUIFMJBM�
DFMMT��ʣ�� �)PXFWFS
� UIF�QSFTFOU�TUVEZ�TIPXFE�UIBU�
FYQPTVSF� UP�)/&� MFE� UP�BO� JODSFBTF�PG�CPUI�5'�
N3/"�BOE�QSPUFJO�MFWFMT�JO�1#.$T���.POPDZUFT�BOE�
OFVUSPQIJMT�BSF�BDUJWBUFE�EVSJOH�UIF�NJDSPWBTDVMBS�
EJTUVSCBODFT� BTTPDJBUFE� XJUI� EJTTFNJOBUFE�
JOUSBWBTDVMBS�DPBHVMBUJPO�ʢ%*$ʣ���5IVT
�OFVUSPQIJM�
FMBTUBTF�JT�POF�PG�UIF�GBDUPST�UIBU�QSPNPUFT�PSHBO�
EZTGVODUJPO� JO�QBUJFOUT�XIP�IBWF�EJTTFNJOBUFE�

JOUSBWBTDVMBS�DPBHVMBUJPO�BTTPDJBUFE�XJUI�TFQTJT��ʣ�

Ⅴ． Conclusion
� � � *O�DPODMVTJPO
� UIF�QSFTFOU�TUVEZ�EFNPOTUSBUFE�
UIBU�)/&�NBZ�QSPNPUF�5'�FYQSFTTJPO�CZ�1#.$T
�
BT�EPFT�-14�

"DLOPXMFHFNFOU��5IJT� TUVEZ�XBT�TVQQPSUFE�CZ�
,)46�HSBOU�/P����ô"ô�����
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