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[ ®¯°ï ]

±áàâ²ï³´ ëíìµ¶Üµô·¸¹·º¹»¼½º¹¾¿ÀÁÂ¹¾¿ÃÄÅ¸ÆÇÈÉÊñóÂ 

ËCASP9Ì¶Í

[ áàâÎÏ ]

áàÐÑ Ò¶ áàÐÑ Ò¶

96ÓÔÕÖÉ×Ø 1 96ÓÔÙÚ 4

ÛÜÝ 2 ÛÜÝÞßÂ 1à20mL

äá 1 âãäåÂ 1à20mL

ÖÜæÂA 1à120çL ÖÜÞßÂA 1à12mL

ÖÜæÂBÕPE-SAØ 1à120çL ÖÜÞßÂB 1à12mL

èÂ 1à10mL éêëÂÕ30àØ 1à20mL

öïõúù 1

[ ìíîïðîñáà ]

1¹Luminex MAGPIXò¤Luminex 100ó¤Luminex

200ó¤ÆBio-Radò,Bio-PlexòâãôÕõöô÷öïøùø®ú,ûüýíÖþÿÜØ

2¹é�Æ��å¶�Â÷ñ��

3¹Þß�ÝïEP�.

4¹��	Æ
�ê	

5¹ä�

6¹��êÂïÏ÷

7¹0.01mol/LÕÆ1àØ��äå� (PBS)¤pH=7.0-7.2

8¹����÷

9¹ÑÛÔ��÷

[ áàâï��ñ��¯ ]



1¹ ���ïáàâò��áà�!áà"Û#Å�$%�Í&'(¤)*áàâ+&,-.ÛÜÝ¹ÖÜæÂA

¹ÖÜæÂB/ñ96ÓÔ%�¦-200C¤Ç1áà&2¦40C%�îïÍ

2¹ öï+ïáàâò31áà4ì!5áà"Û#�$ï67%�Í

'(ò

áàâÎÑÛ89:;¤!<=ì>9â�?öï@öï+ï31áàâõöAB?<=+1CDÎöïEFÍG

ÝH¯IJ/âêÅïÛ#KÜ¤%L¯Î��»âMN%OPµïÍ

[ Û±ïQRS%� ]

»¼½ºò¥TUVï»¼Wî½ºïXìY��¥T

1ØZî¶»¼[¤A®\PBSÕ0.01mol/L¤ pH=7.0-7.2ØË¸ê
]·Â¤½ºø^Ñ_Í

2Ø.»¼`ab[¤�½ï�c�2AdÅïe�fgÀÁäåÂ(hiIS007¤°jklÛÇÉïm¾¿µno

p¥TUVïäåÂ)ïqr�L÷ËÕåbï»¼stuvØÍÕL¶ wx=1:20-1:50¤yuò1mLÀÁä

åÂËzc20-50mg»¼�±ÍØ

3Ø.{*ï|}Â~H�ÄÅÇÉÑ¸Í

4Ø.Wîýï½ºÂ10,000àg�í5âÖ¤Üáà¤Å¸â9ï¦ÖÜÆ2¦-200Cä%�Í

¾¿ÀÁÂòAâãá=ãø¤¾¿ìåï/äXìÅÇò

1Øçé¾¿°èï\PBSêê¸ê¤ë+ïíÇÉÑìî¤¦1,000àg�í5âÖ+)RÍÕ|ï¾¿9ñ

H�íóò)RØÍ

2Ø.)R*ï¾¿ï\PBSê3?@

3Ø.¾¿ïfgÀÁäåÂ_|Éô7K107C¾¿/öõ¤uúìt¤¾¿9/ùû�ÄüÅÇÉæÂÑ¸Í

4Ø.Û±¦2-80C 1,500àg�í10âÖ¤Üáà¤Å¸â9ï¦ÖÜÆ2¦-200Cä%�Í

¾¿ÃÄÅ¸ÆÇÈñóÛ±ò&1,000àg�í20âÖ¤ZÅ¸â9ÖÜ¤Æ.Å¸2¦-200CÆ-800C%�¤

 ¡¢£¤¥Í

'(ò

1¹/ÅÛ±�ìô�%�¤40C%�b¦1¦¤-200C¥�H1CD¤-800C¥�H2CDÍ

2¹Û±§¨æ·Y©ª«+ÖÜ¬ú¤èvæ·Û±¥ùûv®ÖÜÍ

3¹Û±öïø°ä¯�°É±6¤¥°zúöã¥ÁÍ

4¹²¦³¶ÖÜÒk¤´µ¶·öï·¸¸¥O·º¹K�±ùûÖÜÍ

[ Luminex200 âãô ]

1.âã wò50uL@

2.åçUVòäáMagPlex;

3.ºäá¶ò50»/¼;

4.MFI½òMedian.

[ áàÜî ]

1¹öïø.��ïáàþÛ±ä¯�°É±6Õ18-250CØ¤uúèáàâA¬¾IJÎ¥¿öï¤&ûZ§±

?á=�ìïÑÛ8þáà¤û.31ïÑÛ8ñáà!Àµ8Á%�Í

2¹ÛÜÝ(¤ÂÝ)òÃ"ÛÜÝzcÛÜÝÞßÂ0.5mL¤Äý+±6Å2³Æ10âÖ¤TIêêÇÈÕ ¡É

ÊØ¤Çé7K20.0ng/mLÍÜî7CÞßÛÜÝïEP�¤ÃCEP�Ëzc300ËLïÛÜÝÞßÂ¤uÌ�$j

?ÍxÞßa20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¤ÛÜÝÞß

Â(0ng/mL)óò¹KÖÉÓÍK%Î<=¬ú��ã¤Ã?<=&öïfïÛÜÝæÂÍ



item 1 2 3 4 5 6 7 Tube

CASP9 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3¹ÖÜæÂAñÖÜæÂBòDetection A ñDetection BAöïø&ïÏÐÑäÆÒÓ�íÅÇ¤/öÔÕA�

éÆ"ÄïÂ áw*�ÖÍ§ïøâ×/ÖÜÞßÂAÆB 1:100Þß(uò10ËLÖÜæÂA/990ËLÖÜÞß

ÂA)¤ØâÙ½¤ÞßøÚk®^ÛÜýïÃ?<=�ìïº¶ÝW(100ËL/Ó)¤<ÞÝWI°�ÝW0.1-0.

2mLÍ

4¹éêëÂò580mL��	Æ
�ê	zc20mLêëÂÕ30àØÞßÉ600mLÉß¹Âé7Í

'(ò

1¹ÛÜÝïÞß¥¿óòAÔËùûÍ

2¹ÛÜÝ&¦§ïø15âÖÎÝWÍèÛÜÝà¿öï¬?Í

3¹ÛÜÝ¹ÖÜæÂAß¹Â¹ÖÜæÂBß¹Â&öïÉ°ïÞßÂÝW¤ÞßÂ¥¿ÙïÍï�Âáêêâã

ØâÙ½¤ ¡ÉÊÍK%Î<=¬úïÜNã&öïå¶��¤ûÿÜå¶�Â÷Í&jk�ìï¶äNÝ

W¤,¶¥töïå¶ÝWïXìÕu�ZÖÜæÂAI¤¬?¥tb¦10ËLØ¤/ ¡åaé7æçÍ

4¹&è_£öïé~ÞßHïÛÜÝ¹ÖÜæÂAß¹ÂþÖÜæÂBß¹ÂÍ

5¹êëÂÕ30xØËu�¬êã§¤&^6ëÉ±6¤êêÙ½¤É*¬êEìæÁíùûÝWÍ

6¹áàâËîâáàK��Â¤ïðìÝ2aß¹Â+öï¤AÝ2HñË9¿èKòó	L¶çÆ	Lôõ¤

/ñ<=Ë�ïö÷øó7ç¤åa<=¬ú¥ÜN¤ùÉEìúæÍ&öï³�	Ý2Í

[ Û±ÅÇ ]

1¹±ûüàýáàâ±þÿ�¤¥ýèöïèáàâ�åaï�±ìöÿ�¤&öï�öïøØâ��*�±ï

9¿öï¶¤®�Ø�ï�±Í

2¹<=ø°^®Ü�±Ë�Üóé7Í�é7¥AÛÜ�	ï
�ÎI¤ïð�NµÇ�µ<=ï«��ÝÞ

ßÍÒÍuú�ÝË�Üóé7H�ÆH�¤&ý�±üî�ïÞßÆé�Í�±ÞßìïPBSÍ

3¹��Ö�±¥�ÌAõúù���±ãË¤õöùû®<==ÎÇ��ã¤û'(���±Í

4¹öïî�ÀÁÂWîï»¼½ºÆ¾¿ùZÂ9¿Y�¦��î�óLï�c��<=¬ú�çÍ

5¹��±K¾¿ÃÄÅ¸¤èKèU�±Â�è�!�¤uò¾¿"#¹¾¿Ò¶¹Q�IJ$¤�/9¿�A

ÖÜ¥§ï%&Í

6¹��ÅëÇÉÆ_»ÇÉ¤�'()ñ*)_»ÇÉ¤9¿èKS±GÝ�öïïÖÜ´ ñ+,´ ¥-Ý

¤¸¥×ÖÜ§Í

7¹õööïfg�±¤%�IJH.9¿YèÇÉ/ÁÆ0ã¸��<=¬ú�çÍ

[ 1¹23 ]

1¹.<=ÔïÃÓÎzc200ulâãäåÂï/®4¤�5+AÑÛÔ��÷Å±66�10âÖ¤ã+ÐÂÓÎ

Â ¤â9ï¦z�1¹Í

2¹z�òâ×ðÛÜÓ¹�Ü�ÝÓ¹ÖÉÓÍðÛÜÓ7Ó¤j?zc100ËL¥Té7ïÛÜÝÕ7áàÜî2

ØÍÖÉÓz100ËLÛÜÝÞßÂÕ7áàÜî«82«+¬�Ø¤1Óz�Ü�ÝÕÆÞß+ï�ÝØ100Ë

L¤ÃÓz10uläá¤ÑÛÔzÅÙÚ¤370CÑÛÔ��÷6ë1.5bI¤�È9:ð2K800rpm¤�;2-4mm

¤<=äáá/Í

3¹Åä�¤2âÖ+Ü
Â ¤ä�%>ï"#äÐÂ¤¥ïêëÍ

4¹ÃÓzÖÜæÂAß¹Â100ËLÕ§ïøÝWØ¤ÑÛÔÙÚ¤370CÑÛÔ��÷6ë1bI¤�È9:ð2

K800rpm¤�;2-4mm¤<=äáá/Í



5¹Åä�¤2âÖ+Ü
Â ¤ÃÓï200ËLïêëÂêë¤?Ê1-2âÖ¤Ü
ÓÎ��Â Í_£êÔ3?

Í«+¬?êë+¤�ZÆ@§31ïêëäåÂ¤.ÑÛÔ@AA�	BÅ¤.C�AÓÎïÂ ìî�Â

ÍvHñs9íÈä�êÔDEEaÍ

6¹
]ä�¤ÃÓzÖÜæÂBß¹ÂÕ§ïøÝWØ100ËL¤ÑÛÔÙÚ¤370CÑÛÔ��÷630âÖ¤�È

9:ð2K800rpm¤�;2-4mm¤<=äáá/Í

7¹Åä�¤2âÖ+Ü
Â ¤ÃÓï200ËLïêëÂêë¤?Ê1-2âÖ¤Ü
ÓÎ��Â ÍêÔ3?¤X

ìT235Í

8¹
]ä�¤ÃÓzèÂ150ËL¤��6�2âÖ¤öåçF|ï"#¤â9ÅDGÒÍ

'(ò

1¹áàÜîòÜî¬?<=�ìtïÑÛ8¤ÇÈï9HåÓÔÅ:ä¤ô�¤!5õúùt>%�¤/îä?

öïÍ

2¹z�ò<=1¹Ë&öï¬?ãïIJ��¤ ¡ôõÍz�I'(¥t�KÊGñ¤.�Ýz¦ÑÛÔÖî

¤,¶¥LñÓé¤êêMÈÙ½ÍS¢°áàzc¬�¤z�HñË«¬CÓS«+¬CÓz�IJJN,

¶bÕ¬OPWA10âÖ/ÎØ¤uúQ³¤.Y��¥TïR®6ëSIJ¤H¸úTU©ª*Ü¶½ïÜ

Nãñ_£ãÍKVÜ½ïÜNã¤¶·ð2£Óùû<=Í

3¹6ëòK<=�Ý�W¤<=I&.zÅÄÆÙÚïÑÛÔ2¦4âÎ¤/ ¡Â �W¤êÔ+°,-ùû

ä21¹¤XYIZM° ¡ÑÛÔÅ¦Â["#¤TI°\]^_`µï6ëIJþ67Í

4¹êëòØâêëab_t¤AÃ?êëHñË¤Mt.êëÂEìÐÂÍuúöïíÈêÔD¤&Acdöï

+íï¦ef<=HñËÍ

5¹uú<=±Î47�¦60%¤¶·öïz4÷ù�47	gÍ

[ <=(Ç ]

.CASP9´ �×¦äãåçhi¤WajÉk ¤låçËâ×zcÛÜÝÆÛ±¤ÇËCASP9Smò¦jÉk

 Åï´ ¬n¤ë+zcñó�îïCASP9´ ¤A.�¬nïñó�î´ êó+¤zcPEÛoïpþ�¤PE

×qW+¤ÚkMFI½ÕMedian Fluorescence IntensityØï³bþ�ÝËïCASP9é7FeÉÊÍïLuminexâ

ãôÜµ¤ÛÜ�Ýé7Í

[ ÛÜ ]

rÛÜÝñ�±MFI½A]ÖÉÓMFI½+¹ÌÕstÌØ¤uð2£Ó¤u°ZÇg�½ÛÜÍ/ÛÜÝïé7

KvwÛÕÆýÒwÛØ¤MFI½KxwÛÕÆýÒwÛØ¤y§ÛÜ�	Õ«�Xñf°jz{XñÛÜïR2½

Eµ¤/R2½|}~¦1KýØÍ¶·öï�ÄW¹�	ÅÁùûâã¤ucurve expert 1.30¤Úk�ÝMFI½¤

�ÛÜ�	Ç§É°ïé7¤É/ÞßÍÒ@ÆïÛÜóïé7SMFI½ÛÜ§ÛÜ�	ïz{Xñf¤.�Ýï

MFI½ÑcXñf¤ÛÜ§�Ýé7¤íÉ/ÞßÍÒ¤âK�Ýï<Þé7Í

[ ÖVÒk ]

KVÜ¦ÛÜ¤,�é7Kí0¶¸MFI½Kè0¶¤´µyÌI4QïÛÜÝïMFI½¹KxwÛÕXáØ¤ÛÜ

Ýïé7KvwÛÕYáØÍTIKVá=¬úïóàã¤ÌËùüïO(âÒk¸aýÒ½Í¶·öïýÒ½õ

äÛÜ�	ÌÍ�¦<=1¹8Áï¥TÕu1¹�¹�Âãå¹êÔãåþ678Á$Ø¤ÛÜ�	ïMFI½Y

��ççÍ�ùüïÛÜ�	ûüé�¤<=�ìtÚkíéï<=õäÛÜ�	Í



(ÄÅÇÉÑ9)ÖÜáàâÛÜ�	

[ ÖÜ
� ]

0.02-20ng/mL.

[ «�ÖÜè ]

v½K20CÖÉ�ÝÕâÛÜÝÞßÂØÜµïg�½z8ÍÛÜç�ý°ïé7Í

[ �çã ]

±áàâï¦ÖÜCASP9¤~ÖÜSÇÈÉêóLëúTíì¢°Í

�¦î*ãåñ�±EïïèW¤¥9¿Ea��ÉÊÆÉêóLíì¢°ÖÜ¤èv±áàâ�9¿S�~Ö

ÜïÇÈóL�íì¢°Í

[ äô7 ]

äô7ï�ÝÜµ½ï0çñÒCVh$ÍCVÕ%Ø = SD/meanà100

óÎçòZTó?áàâý�¹Ë¹�½µ½�±ùûµ¶ÖÜ¤Ãò�±môÜµ20

?¤â×ÛÜ¥Té7�±ïg�½ñSD½Í

óJçòoZ3C¥Tó?ïáàââ×ý�¹Ë¹�½µ½�±ùûµ¶Üµ¤ÃC�±öïT¬áàâ_£Ü

µ8?¤â×ÛÜ¥Té7�±ïg�½ñSD½Í

óÎçò CV<10%

óJçò CV<12%

[ Pµã ]

~Üµ¤áàâA��¯Îö�!¶·67%�¤õã/�:.b¦5%Í

Kúb¡îè�ýáàâùûø+ÖÜ½ï©ª¤<=±ïü 8Áì,¶%>¬�¤¡ÇO<=±Î67¹4

7ñ6ë8ÁÍÇ?�T¬<=¢Eùû1¹9ú£ôKæçÍ

[ <=¤ñ ]

1¹<=øÛÜÝ¹áàñ�±Üî@

2¹z�ÕÛÜÝÆ�±Ø100ËL¤zäá¤370CÑÛÔ��÷¥ë1.5bI@

3¹ä�ÐÂ¤zÖÜæÂA100ËL¤370CÑÛÔ��÷¥ë1bI@



4¹ä�êÔ3?@

5¹zÖÜæÂB100ËL¤370C�È¥ë30âÖ@

6¹ä�êÔ3?@

7¹zèÂ150ËL¤��6�2âÖ+GÒÍ

[ õú ]

1¹�¦¨�8Áñ¦�ãå	g§¥¿ýüh¨ùüï����(©ùûìiïªµSâã¤±GÝ9¿�A¬

µïL¶ãå«¬Í

2¹«ï<=¬úSáàï��ã¹<=�ïÉÊ1¹/ñ<=ü ô`ÉÊ¤&ö�ÜîØ�ïÛ±îòÍ

3¹¥Tó?ïT¬GÝ9¿Y�£®ç×¤uòÖÜè¹¯°7¤&jkáàâÎõúùùû<=1¹¤±²³

êõúùû¹é�Í

4¹±áàâÝ´áà�Ý´öï¤¥¿ÙïÇµWå¨ïGÝÍà�\]^_±áàâï<=õú¶Y{*«

�ïÖÜ¬úÍ

5¹A��ñ6ëHñË ¡.áà·¸A¹ºËÍ��áà"ÄÄ»/<=�Wþåñóôõ¤èKÇÉ	Á

ÑïÂ�.��Ü½¥ÜNÍ

6¹¼�½ïÑ¾ÔÔÓË9¿Y�£®	�óL¤vKeb¨¿¤¥Yý<=¬úåaXY©ªÍÑÛÔAöï

IH�eÀÁZ§¤&èùøZ§Í

7¹�¦1¹�¥cd¹1¹ÂæÆúæoïGÒôñÃ$M�9¿��úæ¬úïGñÍ<=ø&Ä¾ÅGõú

ùûÆáô÷Í

8¹A�±Wî/ñ1¹ïÃCHñËï0îM9¿��¥Tï<=¬ú¤�/KVù�<=¬úï9_£ã¤<

=ïÃ¬21¹Mìt\]PWÍ

9¹áàâA§Çø�~H\]LÖ¤È�¦²É8Áñr<=±8Áçç¤9¿Yåa<=¬úS§Ç¬ú¥¬

�Æ¥Tó?áàâóJçÊ³ï%&Í

10¹±áàâ�SÇµÇËTUáàâÆ¥TXìÖÜT¬lïóïGÝüýx¤�/¥Ì]ÖÜ¬ú¥¬�ï

%&Í

11¹ï¦WîáàâË´ ï¡Í(ñbK_»ÇÉ¤È�¦î_»ÇÉ�oZïÎ¾¹hÏñÐ¹òîXf$

r�¥T¤�/´µëì%Îèáàâ9ï¦Çµûü_»ÇÉïÖÜ¤ñb´µs¥õööïáàâÖÜ_

»ÇÉÍ

12¹&®Ñ�ÝË�Üóïé7¤Æ�ðÛ®<=Nµ�ÝÖÜé7ÍÒ�ïÅÇ9/<=�±Ë�ÖóÌ¶�

§áàâÖÜ
�Í

13¹èáàâ9¿¥îï¦¬�<=±þ��ã¥Nµï�Ó<=�ÝïÖÜ¤yu¤²èÔ]<=$Í

14¹±1¹õúT�îï¦48TáàâÍ

15¹èáàâûü¢£öï¤u.Çï¦§¨©ªÆXYÇµïÕ¤´ûü.¥ýèvGñïÖ×ÿ�¤Ø¥Ù

ÚXYìÛ�XÍ

[ Ö×ÁÜ ]

Ö× 9¿(è ÁÝXÞ

ÛÜ�	ç

ÛÜÝÜî¥eN ùûeNïÛÜÝß7Þß

�Zñêë¥Øâ Øâï�Zñêë

�Â¥äN ÖÇþÿe�Â÷



äô7�

äáêë¥Øâ !õúùt>Øâ6�êëþ?Ê

Ù½¥Øâþ�Záà¥� ØâÙ½þ�Záà

_£åï��¹Ï÷þÙÚ
öïz�÷tàáfï��¹öï

fïÏ÷þÙÚ

z�¥äN ÖÇþÿe�Â÷

MFI½�

ÃÓzïáà¶¥äN ÿe�Â÷¤äNzcáà

6ëIJ¥eN %ÎØ�ï6ëIJ

6ë67¥eN
áàtg°É±6û%ÎÜNï6

ë67

PEÛoóÂ� àááà

PEÛoóÞßÍÒ¥ý !5õúù<=1¹

�§GÒIJGÒ Aõúù¶·ïGÒIJÎGÒ

�±½

¥eNï�±��Xf
eN���±¤öïfg�±ùû

<=

¥eNï�±)RþÅÇXì QZeNï�±)RþÅÇXì

�ÜóLA�±ËÌ¶� öïfg�±¤_£<=


