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üÊGDF15ËµÌ

[ àâäÍÎ ]

àâÏÐ Ñµ àâÏÐ Ñµ

96ÒÓÔÕÖ×Ø 1 96ÒÓÙÚ 4

ÛÜÝ 2 ÛÜÝÞßÁ 1à20mL

ãá 1 ÇâãäÁ 1à20mL

ÜáåÁA 1à120æL ÜáÞßÁA 1à12mL

ÜáåÁBÔPE-SAØ 1à120æL ÜáÞßÁB 1à12mL

çÁ 1à10mL èéêÁÔ30àØ 1à20mL

ôîöõú 1

[ ëìíîïíðàâ ]

1¸Luminex MAGPIXñ£Luminex 100ò£Luminex

200ò£ÅBio-Radñ,Bio-PlexñÇâóÔôõóöôî÷ø÷­ù,úûüìÜýþÜØ

2¸èÿÅ�ÿçµ�Áöð��

3¸Þß�ÝîEP�.

4¸���Å	
Ö�

5¸ã��

6¸
�éÁîÎö

7¸0.01mol/LÔÅ1àØ��ãä� (PBS)£pH=7.0-7.2

8¸����ö

9¸�ÛÓ��ö

[ àâäî��ð��® ]



1¸ ���îàâäñ��àâ�!àâ"Û#Ä�$%�Ì&'(£)*àâä+&,-.ÛÜÝ¸ÜáåÁA

¸ÜáåÁB/ð96ÒÓ%�¥-200C£Æ1àâ&2¥40C%�íîÌ

2¸ ôî+îàâäñ31àâ4ë!5àâ"Û#�$î67%�Ì

'(ñ

àâäÍ�Û89:;£!<=ë>9Ç�?ôî@ôî+î31àâäôõAB?<=+1CDÍôîEFÌG

ÝH®IJ/äÖÄîÛ#KÜ£%L®Í��ºÇMN%OP´îÌ

[ Û°îQRS%� ]

¶·ñ.)R¥¶·Ç
�ÊîT¶Û°AU6�22óIÅ40CHV£W+1,000àg
ë20ÇX£YÄ·Z9£

.Ä·2¥-200CÅ-800C%�£[\]^_`Ì

¶¹ñîEDTAÅabcK³dâQRÛ°£ú.Û°AQR+î30ÇXÍ¥2-80C 1,000àg
ë15ÇX£YÄ·

Z9Üá£Å.Ä·2¥-200CÅ-800C%�£[\]^_`Ì

º»¼¹ñ¤efgîº»hí¼¹îiíj��¤e

1ØYìµº»k£A­lPBSÔ0.01mol/L£ pH=7.0-7.2ØÊ·é	m¶Á£¼¹÷nÐoÌ

2Ø.º»pqók£�¼î�r�2AsÄît�uv¿ÀãäÁ(wxIS007£¯yz{Û|Öî}½¾´~�

Ä¤efgîãäÁ)îÅÇ�LöÊÔçóîº»ÉÑÖÜØÌÔLµüáà=1:20-1:50£âÖñ1mL¿Àã

äÁÊär20-50mgº»�°ÌØ

3Ø.ã*îåçÁéHèêëíìî·Ì

4Ø.híüî¼¹Á10,000àg
ë5ÇX£ïñó£Ä·Z9î¥ÜáÅ2¥-200Cò%�Ì

½¾¿ÀÁñAÇâà=ô÷£½¾ëöî/òiíëíñ

1Øõú½¾¯ùîlPBSûû·é£W+îü|Ö� É£¥1,000àg
ë5ÇX+)RÌÔå¡½¾9¢

H
ë£¤)RØÌ

2Ø.)R*î½¾îlPBSé3?@

3Ø.½¾îuv¿ÀãäÁoåì¥7K107C½¾/¦§£Ö¨ëÑ£½¾9/©ªèê«ëíìåÁî·Ì

4Ø.Û°¥2-80C 1,500àg
ë10ÇX£ïñó£Ä·Z9î¥ÜáÅ2¥-200Cò%�Ì

½¾ÂÃÄ·ÅÆÇÄïÛ°ñ&1,000àg
ë20ÇX£YÄ·Z9Üá£Å.Ä·2¥-200CÅ-800C%�£

[\]^_`Ì
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1¸/ÄÛ°�ë¥�%�£40C%�ó¥1¬£-200C¤èH1CD£-800C¤èH2CDÌ

2¸Û°­®å¶j¯°±+Üá²¨£ÑÜå¶Û°¤³©ªÜ´ÜáÌ

3¸Û°ôî÷¯ãµ�¶ìU6£¤¯äùôô`ÀÌ

4¸·¥¸µÜáÑz£¹º»¼ôî¶·½¤O¶¹cK�°©ªÜáÌ

[ Luminex200 Çâó ]

1.Çâüáñ50uL@

2.çéfgñãáMagPlex;

3.¾ãáµñ50¿/À;

4.MFIÁñMedian.

[ àâÜí ]

1¸ôî÷.��îàâýÛ°ãµ�¶ìU6Ô18-250CØ£Ö¨ùàâäA«ÂIJÍ¤Ãôî£&ùY­°

?à=�ëî�Û8ýàâ£ú.31î�Û8ðàâ!Ä´8Å%�Ì



2¸ÛÜÝ(_ÆÝ)ñÇ"ÛÜÝärÛÜÝÞßÁ0.5mL£Èü+U6É2¸Ê10ÇX£eIûûËÌÔ[\Í

ÎØ£Æè7K1000.0pg/mLÌÜí7CÞßÛÜÝîEP�£ÇCEP�Êär300ÏLîÛÜÝÞßÁ£ÖÐ�$

y?ÑàÞßq1000.0pg/mL, 250.0pg/mL, 62.5pg/mL, 15.62pg/mL, 3.91pg/mL, 0.98pg/mL, 0.24pg/mL£Û

ÜÝÞßÁ(0pg/mL)£¤cKÕÖÒÌK%Ò<=²¨��å£Ç?<=&ôîuîÛÜÝåÁÌ

item 1 2 3 4 5 6 7 Tube

GDF15 1000.0 250.0 62.5 15.62 3.91 0.98 0 pg/mL

3¸ÜáåÁAðÜáåÁBñDetection A ðDetection BAôî÷&îÓÔÕòÅÖ×
ëëí£/ôØÙA�

úÅ"ÈîÁüñá*�ÚÌ¦î÷ÇÛ/ÜáÞßÁAÅB 1:100Þß(Öñ10ÏLÜáåÁA/990ÏLÜáÞß

ÁA)£ÜÇÝ¼£Þß÷Þz­nßàüîÇ?<=�ëî¾µáh(100ÏL/Ò)£<âáhI¯�áh0.1-0.

2mLÌ

4¸èéêÁñ580mL���Å	
Ö�är20mLéêÁÔ30àØÞßì600mLìãcÁè7Ì

'(ñ

1¸ÛÜÝîÞß¤Ã£¤AÓÊ©ªÌ

2¸ÛÜÝ&¥¦î÷15ÇXÍáhÌùÛÜÝäÃôî«?Ì

3¸ÛÜÝ¸ÜáåÁAãcÁ¸ÜáåÁBãcÁ&ôîÈ¯îÞßÁáh£ÞßÁ¤ÃÝîÌî�Áåûûæç

ÜÇÝ¼£[\ÍÎÌK%Ò<=²¨îÜNå&ôîçµ��£úþÜçµ�ÁöÌ&yz�ëîµèNá

h£,µ¤ÑôîçµáhîiíÔÖ�YÜáåÁAI£«?¤Ñó¥10ÏLØ£/[\éqè7êëÌ

4¸&ìo^ôîíéÞßHîÛÜÝ¸ÜáåÁAãcÁýÜáåÁBãcÁÌ

5¸éêÁÔ30xØÊÖ�²îâ­£&n6ïìU6£ûûÝ¼£ì*²îETåÀð©ªáhÌ

6¸àâäÊñÇàâK��Á£òóëá2qãcÁ+ôî£Aá2HôÊ9ÃÑKõö�LµëÅ�L÷ø£

/ð<=Ê�îùúûö7ë£éq<=²¨¤ÜN£üìETýêÌ&ôî²��á2Ì

[ Û°ëí ]

1¸°þÿä�àâä°���£¤�Ñôîùàâä�éqî�° ù��£&ôî�ôî÷ÜÇ��*�°î

9Ãôîµ£­�Ü�î�°Ì

2¸<=÷¯n­á�°Ê	áïè7Ì
è7¤AÛÜ��î
�ÍI£îó��N´Æ�´<=î±��ÝÞ

ßÑÑÌÖ¨�ÝÊ	áïè7H�ÅH�£&��°ûì
îÞßÅè�Ì�°ÞßëîPBSÌ

3¸��Ü�°¤�ËAöõú���°ôÊ£ôõ©ª­<==ÒÆ��å£ú'(���°Ì

4¸ôîÉ�¿ÀÁhíîº»¼¹Å½¾øYÁ9Ãj�¥��É�ïLî�r��<=²¨!ëÌ

5¸��°K½¾ÂÃÄ·£ÑKùf�°Æ"Ñb#�£Öñ½¾$%¸½¾Ñµ¸Q�IJ&£�/9Ã�A

Üá¤­î'(Ì

6¸��)W|ÖÅoº|Ö£�*+,ð-,oº|Ö£9ÃÑKS°GÝ�ôîîÜá³üð./³ü¤0á

£½¤×Üá­Ì

7¸ôõôîuv�°£%�IJHÅ9ÃjÑ|Ö1ÀÅ2å½��<=²¨!ëÌ

[ 3c45 ]

1¸.<=ÓîÇÒÍär200ulÇâãäÁî/­6£�7+A�ÛÓ��öÄU68�10ÇX£ô+ÔÆÒÍ

Áü£Z9î¥ä�3cÌ

2¸ä�ñÇÛïÛÜÒ¸	á�ÝÒ¸ÕÖÒÌïÛÜÒ7Ò£y?är100ÏL¤eè7îÛÜÝÔ9àâÜí2

ØÌÕÖÒä100ÏLÛÜÝÞßÁÔ9àâÜíª:4±+«�Ø£1Òä	á�ÝÔÅÞß+î�ÝØ100Ï

L£ÇÒä10ulãá£�ÛÓäÄÙÚ£370C�ÛÓ��ö6ï1óI£�Ì;<ï2K800rpm£�=2-4mm£

>?ãáñ1Ì



3¸Äã��£2ÇX+ï	Áü£ã�%@î$%òÔÆ£¤îéêÌ

4¸ÇÒäÜáåÁAãcÁ100ÏLÔ¦î÷áhØ£�ÛÓÙÚ£370C�ÛÓ��ö6ï1óI£�Ì;<ï2

K800rpm£�=2-4mm£>?ãáñ1Ì

5¸Äã��£2ÇX+ï	Áü£ÇÒî200ÏLîéêÁéê£AÎ1-2ÇX£ï	ÒÍ��ÁüÌo^éÓ3?

Ì±+«?éê+£�YÅB­31îéêãäÁ£.�ÛÓBCA��DÄ£.E�AÒÍîÁüTñ�Æ

ÌÜHôÉ9ìÌã�éÓFGEqÌ

6¸	mã�£ÇÒäÜáåÁBãcÁÔ¦î÷áhØ100ÏL£�ÛÓÙÚ£370C�ÛÓ��ö630ÇX£�Ì

;<ï2K800rpm£�=2-4mm£>?ãáñ1Ì

7¸Äã��£2ÇX+ï	Áü£ÇÒî200ÏLîéêÁéê£AÎ1-2ÇX£ï	ÒÍ��ÁüÌéÓ3?£i

íe455Ì

8¸	mã�£ÇÒäçÁ150ÏL£��8�2ÇX£ôçéHå¡$%£Z9ÄFIÑÌ

'(ñ

1¸àâÜíñÜí«?<=�ëÑî�Û8£ÆÇî9JçÒÓÄ:ò£¥�£!5öõúÑ>%�£/íò?

ôîÌ

2¸ä�ñ<=3cÊ&ôî«?åîKL��£[\÷øÌä�I'(¤Ñ�MÎGÄ£.�Ýä¥�ÛÓÚñ

£,µ¤NðÒú£ûûOÌÝ¼ÌS]¯àâär«�£ä�HôÊª«CÒS±+«CÒä�IJJP,

µóÔ«QRhA10ÇX/ÍØ£Ö¨S¸£.j��¤eîT­6ïUIJ£J½õVW¯°*áµÁîÜ

Nåðo^åÌKXáÁîÜNå£»¼ï2^Ò©ª<=Ì

3¸6ïñK>?�Ý�Y£<=I&.äÄÈÅÙÚî�ÛÓ2¥6äÍ£/[\Áü�Y£éÓ+¯,-©ª

ò43c£Z[I\M¯[\�ÛÓë¥Æ]$%£eI¯^_`ab´î6ïIJý67Ì

4¸éêñÜÇéêcdoÑ£AÇ?éêHôÊ£MÑ.éêÁETÔÆÌÖ¨ôîìÌéÓF£&Aefôî

+ðî¥gh<=HôÊÌ

5¸Ö¨<=UÍ67�¥60%£»¼ôîä6öø�67�iÌ

[ <=+í ]

.GDF15³ü�×¥ãåçéjk£hqlÈmü£nçéÊÇÛärÛÜÝÅÛ°£ÆÊGDF15So¤¥lÈm

üÄî³ü²p£W+ärÄïbÉîGDF15³ü£A.�²pîÄïbÉ³üéö+£ärPEÛqîrýb£PE

×sY+£ÞzMFIÁÔMedian Fluorescence IntensityØî¸óý�ÝÊîGDF15è7HgÈÉÌîLuminexÇ

âóá´£ßà�Ýè7Ì

[ ßà ]

tÛÜÝð�°MFIÁCmÕÖÒMFIÁ+cÐÔuvÐØ£Öï2^Ò£w¯YÆi�ÁßàÌ/ÛÜÝîè7

KxyÛÔÅ�ÑyÛØ£MFIÁKzyÛÔÅ�ÑyÛØ£{­ÛÜ��Ô±�iôh¯y|}iôßàîR2Á

G´£/R2Á~�Ä¥1KüØÌ»¼ôîÅÇhc��ÉÅ©ªÇâ£Öcurve expert 1.30£Þz�ÝMFIÁ£

�ÛÜ��Ñ­È¯îè7£Ö/ÞßÑÑ@ÅîÛÜïîè7SMFIÁßà­ÛÜ��î|}iôh£.�Ýî

MFIÁÜriôh£ßà­�Ýè7£ðÖ/ÞßÑÑ£ZK�Ýî<âè7Ì

[ ágÑz ]

KXà¥ßà£,�è7Kì2µ½MFIÁKÑ2µ£¹º{ÐI4QîÛÜÝîMFIÁcKzyÛÔXâØ£ÛÜ

Ýîè7KxyÛÔYâØÌeIKXà=²¨î£äå£ÐÊøûîO+ãÑz½c�ÑÁÌ»¼ôî�ÑÁô

åÛÜ��ÐÌ�¥<=3c8Åî¤eÔÖ3c�¸�Áçé¸éÓçéý678Å&Ø£ÛÜ��îMFIÁj

��ëèÌ�øûîÛÜ��ùûê�£<=�ëÑÞzìíî<=ôåÛÜ��Ì



(ÄÅÇÉÑÖ15)ÜáàâäÛÜ��

[ Üá
� ]

0.98-1000pg/mL.

[ ±�Üáë ]

ÜÁK20CÕÖ�ÝÔZÛÜÝÞßÁØá´îi�Áä:ÑÛÜë��¯îè7Ì

[ �èå ]

°àâäî¥ÜáGDF15£éÜáSÆÇÈíïLìõVîï]¯Ì

�¥ñ*çéð�°Góîëh£¤9ÃEq��ÈÉÅÈíïLîï]¯Üá£ÑÜ°àâä�9ÃS�éÜ

áîÆÇïL�îï]¯Ì

[ è¥7 ]

è¥7î�Ýá´Áî2èòÑCVj$ÌCVÔ%Ø = SD/meanà100

ôÍëñYeô?àâä��¸Ê¸�Á´Á�°©ª´µÜá£Çö�°oõá´20

?£ÇÛßà¤eè7�°îi�ÁðSDÁÌ

ôJëñ�Y3C¤eô?îàâäÇÛ��¸Ê¸�Á´Á�°©ª´µá´£ÇC�°ôîe«àâäo^á

´8?£ÇÛßà¤eè7�°îi�ÁðSDÁÌ

ôÍëñ CV<10%

ôJëñ CV<12%

[ P´å ]

éá´£àâäA��®Íú�!»¼67%�£ùå1�<.ó¥5%Ì

Kûó ñÑb�àâäü ÷+ÜáÁî¯°£<=Uî¡¢8Åë,µ%@«�££ÆO<=UÍ67¸6

7ð6ï8ÅÌÆ?�e«<=¤G©ª3c9û¥¦KêëÌ

[ <=§ô ]

1¸<=÷ÛÜÝ¸àâð�°Üí@

2¸ä�ÔÛÜÝÅ�°Ø100ÏL£äãá£370C�ÛÓ��ö¨ï1óI@

3¸ã�ÔÆ£äÜáåÁA100ÏL£370C�ÛÓ��ö¨ï1óI@



4¸ã�éÓ3?@

5¸äÜáåÁB100ÏL£370C�Ì¨ï30ÇX@

6¸ã�éÓ3?@

7¸äçÁ150ÏL£��8�2ÇX+IÑÌ

[ öõ ]

1¸�¥®�8Åð©�çé�iª¤Ã�ûw«øûî����+¬©ªTkî­´SÇâ£°GÝ9Ã�A«

´îLµçé®¯Ì

2¸±°î<=²¨Sàâî��å¸<=�îÈÉ3c/ð<=¡¢¥pÈÉ£&ú�ÜíÜ�îÛ°íöÌ

3¸¤eô?îe«GÝ9Ãj�¥±ëÛ£ÖñÜáë¸²³7£&yzàâäÍöõú©ª<=3c£´µ¶

Ö¬öõúùcê�Ì

4¸°àâäá·àâ��á·ôî£¤ÃÝîÆ¸hé«îGÝÌä�^_`a°àâäî<=öõ¹jã*±

�îÜá²¨Ì

5¸A��ð6ïHôÊ[\.àâº»A¼½ÊÌ��àâ"È�È¾/>?�YýçÄï÷ø£ÑK|Ö�À

�îÆ".��áÁ¤ÜNÌ

6¸¿�Àî�ÁÓÓÒÊ9Ãj�¥±��ïL£ÜKgd®Â£¤j�<=²¨éqZ[¯°Ì�ÛÓAôî

IJ�tÃÄY­£&ìø÷Y­Ì

7¸�¥3c�¤ef¸3cÅêÅýê�îIÑóôÆ&M�9Ã��ýê²¨îGÄÌ<=÷&Ç½ÈIöõ

úúÉàóöÌ

8¸A�°hí/ð3cîÇCHôÊî2ÉM9Ã��¤eî<=²¨£�/KXø�<=²¨î9o^å£<

=îÇ«43cMëÑ^_RhÌ

9¸àâäA­Ê÷�éH^_LÜ£Ë�¥±Ì8Åðt<=U8Åëè£9Ãjéq<=²¨S­Ê²¨¤«

�Å¤eô?àâäôJëÍ¸î'(Ì

10¸°àâä�SÆ¸ÊÎefàâäÅ¤eiíÜáe«{îïîGÝû�à£�/¤ÏmÜá²¨¤«�î

'(Ì

11¸î¥híàâäÊ³üî\Ð+¢dKoº|Ö£Ë�¥íoº|Ö��YîÑÂ¸jÒòÓ¸õÉih&

t�¤e£�/¹ºìí%Òùàâä9î¥Æ¸þÿoº|ÖîÜá£¢d¹ºÉ¤ôõôîàâäÜáo

º|ÖÌ

12¸&­Ô�ÝÊ	áïîè7£Å�ïß­<=N´�ÝÜáè7ÌÕ�îëí9/>?�°Ê	ÜïËµè

­àâäÜá
�Ì

13¸ùàâä9Ã¤ìî¥«�<=°���å¤N´î�Ö<=�ÝîÜá£âÖ£·Ñ×m<=&Ì

14¸°3cöõe�ìî¥48TàâäÌ

15¸ùàâäùû¡¢ôî£Ö.Æî¥¦§¨©ÅZ[Æ¸îØ£¹þÿ.¤�ÑÜGÄîÙÚ��£Û¤Ü

ÝZ[íÞ�ZÌ

[ ÙÚÀß ]

ÙÚ 9Ã+Ñ Ààiá

ÛÜ��ë

ÛÜÝÜí¤gN ©ªgNîÛÜÝâ7Þß

�Yðéê¤ÜÇ ÜÇî�Yðéê

�Á¤èN ÜÑýþg�Áö



è¥7�

ãáéê¤ÜÇ !öõúÑ>ÜÇ8�éêýAÎ

Ý¼¤ÜÇý�Yàâ¤� ÜÇÝ¼ý�Yàâ

o^öî��¸ÎöýÙÚ
ôîä�öÑãäuî��¸ôî

uîÎöýÙÚ

ä�¤èN ÜÑýþg�Áö

MFIÁ�

ÇÒäîàâµ¤èN þg�Áö£èNäràâ

6ïIJ¤gN %ÒÜ�î6ïIJ

6ï67¤gN
àâÑi¶ìU6ú%ÒÜNî6

ï67

PEÛqïÅ� ãäàâ

PEÛqïÞßÑÑ¤� !5öõú<=3c

è­IÑIJIÑ Aöõú»¼îIÑIJÍIÑ

�°Á

¤gNî�°��ih
gN���°£ôîuv�°©ª

<=

¤gNî�°)Rýëíií QYgNî�°)Rýëíií

	áïLA�°ÊËµ� ôîuv�°£o^<=


