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°àâä±î²³üêëí´µá´¶ò·¸¹·º¹»¼½º¹¾¿ÀÁÂ¹¾¿ÃÄÅ¸ÆÇÈÉÊÄïÂ

üËGDF5ÌµÍ

[ àâäÎÏ ]

àâÐÑ Òµ àâÐÑ Òµ

96ÓÔÕÖ×ØÙ 1 96ÓÔÚÛ 4

ÜÝÞ 2 ÜÝÞßàÂ 1á20mL

ãâ 1 ÇãäåÂ 1á20mL

ÜáæÂA 1á120çL ÜáßàÂA 1á12mL

ÜáæÂBÕPE-SAÙ 1á120çL ÜáßàÂB 1á12mL

èÂ 1á10mL éêëÂÕ30áÙ 1á20mL

ôîöõú 1

[ ìíîïðîñàâ ]

1¹Luminex MAGPIXò£Luminex 100ó£Luminex

200ó£ÆBio-Radò,Bio-PlexòÇãôÕõöô÷ôîøùøú,ûüýíÜþÿÝÙ

2¹è�Æ��çµ�Â÷ñ��

3¹ßà�ÞïEP�.

4¹��	Æ
�Ö	

5¹ã�

6¹��êÂïÏ÷

7¹0.01mol/LÕÆ1áÙ��äå� (PBS)£pH=7.0-7.2

8¹����÷

9¹�ÜÔ��÷

[ àâäï��ñ��® ]



1¹ ���ïàâäñ��àâ!"àâ#Ü$Å�%&�Í'()£*+àâä,'-./ÜÝÞ¹ÜáæÂA

¹ÜáæÂB0ñ96ÓÔ&�¥-201C£Ç2àâ'3¥41C&�îîÍ

2¹ ôî,ïàâäñ42àâ5ì"6àâ#Ü$�%ï78&�Í

()ñ

àâäÎ�Ü9:;<£"=>ì?:Ç�@ôîAôî,ï42àâäõöBC@=>,1DEÎôîFGÍH

ÞI®JK0äÖÅïÜ$LÝ£&M®Î��»ÇNO&PQ´ïÍ

[ Ü°ïRST&� ]

·¸ñ/*S¥·¸Ç��ËïU·Ü°BV7�32¶JÆ41CIW£X,1,000ág�ë20ÇY£ZÅ¸[:£

/Å¸3¥-201CÆ-801C&�£\]^_`aÍ

·ºñîEDTAÆbcdL³eâRSÜ°£û/Ü°BRS,ï30ÇYÎ¥2-81C 1,000ág�ë15ÇY£ZÅ¸

[:Üá£Æ/Å¸3¥-201CÆ-801C&�£\]^_`aÍ

»¼½ºñ¤fghï»¼iî½ºïjík��¤f

1ÙZìµ»¼l£BmPBSÕ0.01mol/L£ pH=7.0-7.2ÙË¸ê
n·Â£½ºøoÑpÍ

2Ù/»¼qr¶l£!½ï�s�3BtÅïu�vwÀÁäåÂ(xyIS007£¯z{|Ü}×ï~¾¿´�Ä

Å¤fghïäåÂ)ïÇÉ!M÷ËÕç¶ï»¼ÑÖÜáÙÍÕMµüàâ=1:20-1:50£äÜñ1mLÀÁä

åÂËãs20-50mg»¼�°ÍÙ

3Ù/å+ïçéÂèIêëíìîï¸Í

4Ù/iîýï½ºÂ10,000ág�ë5ÇY£ñóò£Å¸[:î¥ÜáÆ3¥-201Cô&�Í

¾¿ÀÁÂñBÇãà>öø£¾¿ìõî0ôjííìñ

1Ùúù¾¿¯ûîmPBSüü¸ê£X,î }×�¡É£¥1,000ág�ë5ÇY,*SÍÕç¢¾¿:£

I�ë¤¥*SÙÍ

2Ù/*S+ï¾¿îmPBSê3@A

3Ù/¾¿îvwÀÁäåÂpçî¦8L107D¾¿/§¨£Ü©ìÖ£¾¿:0ª«êë¬íìîæÂï¸Í

4Ù/Ü°¥2-81C 1,500ág�ë10ÇY£ñóò£Å¸[:î¥ÜáÆ3¥-201Cô&�Í

¾¿ÃÄÅ¸ÆÇÈÄïÜ°ñ'1,000ág�ë20ÇY£ZÅ¸[:Üá£Æ/Å¸3¥-201CÆ-801C&�£

\]^_`aÍ

()ñ

1¹0ÅÜ°!ì¦�&�£41C&�¶¥1£-201C¤êI1DE£-801C¤êI2DEÍ

2¹Ü°®¯æ·k°±²,Üá³©£Ñáæ·Ü°¤´ª«áµÜáÍ

3¹Ü°ôîø¯ä¶!·îV7£¤¯ãúôöaÁÍ

4¹¸¥óµÜáÒ{£¹º»¼ôî·¸½¤P·ºdL�°ª«ÜáÍ

[ Luminex200 Çãô ]

1.Çãüàñ50uLA

2.çéghñãâMagPlex;

3.¾ãâµñ50¿/À;

4.MFIÁñMedian.

[ àâÝî ]

1¹ôîø/��ïàâþÜ°ä¶!·îV7Õ18-251CÙ£Ü©ûàâäB«ÂJKÎ¤Ãôî£'ùZ®°

@à>�ìï�Ü9þàâ£û/42ï�Ü9ñàâ"Ä´9Å&�Í



2¹ÜÝÞ(`ÆÞ)ñÇ#ÜÝÞãsÜÝÞßàÂ0.5mL£Èý,V7É3óÊ10ÇY£fJüüËÌÕ\]Í

ÎÙ£Çé8L10.0ng/mLÍÝî7DßàÜÝÞïEP�£ÇDEP�Ëãs300ÏLïÜÝÞßàÂ£ÜÐ�%z

@Ñâßàr10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL£ÜÝÞßà

Â(0ng/mL)¤¥dLÖ×ÓÍL&Ò=>³©��å£Ç@=>'ôîvïÜÝÞæÂÍ

item 1 2 3 4 5 6 7 Tube

GDF5 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3¹ÜáæÂAñÜáæÂBñDetection A ñDetection BBôîø'îÓÔÕôÆÖ×�ëíì£0ôØÙB�

ùÆ#ÈïÂüóà+�ÚÍ¦îøÇÛ0ÜáßàÂAÆB 1:100ßà(Üñ10ÏLÜáæÂA/990ÏLÜáßà

ÂA)£ÜÇÝ½£ßàøÞ{oßàýïÇ@=>�ìï¾µái(100ÏL/Ó)£=âáiJ¯�ái0.1-0.

2mLÍ

4¹éêëÂñ580mL��	Æ
�Ö	ãs20mLêëÂÕ30áÙßàî600mLîãdÂé8Í

()ñ

1¹ÜÝÞïßà¤Ã¤¥BÔËª«Í

2¹ÜÝÞ'¥¦îø15ÇYÎáiÍûÜÝÞäÃôî«@Í

3¹ÜÝÞ¹ÜáæÂAãdÂ¹ÜáæÂBãdÂ'ôîÉ¯ïßàÂái£ßàÂ¤ÃÝîÍî�Âåüüæç

ÜÇÝ½£\]ÍÎÍL&Ò=>³©ïÝOå'ôîçµ��£ûÿÝçµ�Â÷Í'z{�ìïµèOá

i£-µ¤ÖôîçµáiïjíÕÜ�ZÜáæÂAJ£«@¤Ö¶¥10ÏLÙ£0\]éré8êëÍ

4¹'ìp_ôîíèßàIïÜÝÞ¹ÜáæÂAãdÂþÜáæÂBãdÂÍ

5¹êëÂÕ30xÙËÜ�³îã®£'o7ïîV7£üüÝ½£î+³îFUæÁðª«áiÍ

6¹àâäËñÇàâL��Â£òóìá3rãdÂ,ôî£Bá3IôË:ÃÑLõö	MµëÆ	M÷ø£

0ñ=>Ë�îùúûö8ë£ér=>³©¤ÝO£üîFUýêÍ'ôî²�	á3Í

[ Ü°íì ]

1¹°þÿä�àâä°���£¤�Ñôîûàâä�érï�°¡ù��£'ôî�ôîøÜÇ��+�°ï

:Ãôîµ£�Ü�ï�°Í

2¹=>ø¯oá�°Ë	áïé8Í
é8¤BÜÝ��ï�ÎJ£îó��O´Ç�´=>ï²��Þß

àÑÒÍÜ©�ÞË	áïé8I�ÆI�£'��°üì
ïßàÆé�Í�°ßàìîPBSÍ

3¹��Ü�°¤�ÌBöõú���°öË£õöª«=>>ÒÇ��å£û()���°Í

4¹ôîÉ�ÀÁÂiîï»¼½ºÆ¾¿ùZÂ:Ãk�¥��É�ïMï�s��=>³©!ëÍ

5¹��°L¾¿ÃÄÅ¸£ÑLûg�°Æ"Ñc#�£Üñ¾¿$%¹¾¿Òµ¹R�JK&£�0:Ã�B

Üá¤®ï'(Í

6¹��)X}×Æp»}×£�*+,ñ-,p»}×£:ÃÑLT°HÞ�ôîïÜá³üñ./³ü¤0á

£½¤ØÜá®Í

7¹õöôîvw�°£&�JKIÅ:ÃkÑ}×1ÁÆ2å½��=>³©!ëÍ

[ 3d45 ]

1¹/=>ÔïÇÓÎãs200ulÇãäåÂî06£�7,B�ÜÔ��÷ÅV78�10ÇY£ö,ÔÆÓÎ

Âü£[:î¥ã�3dÍ

2¹ã�ñÇÛðÜÝÓ¹	á�ÞÓ¹Ö×ÓÍðÜÝÓ7Ó£z@ãs100ÏL¤fé8ïÜÝÞÕ9àâÝî2

ÙÍÖ×Óã100ÏLÜÝÞßàÂÕ9àâÝîª:4²,«�Ù£2Óã	á�ÞÕÆßà,ï�ÞÙ100Ï

L£ÇÓã10ulãâ£�ÜÔãÅÚÛ£371C�ÜÔ��÷7ï1¶J£�Ì;<ð3L800rpm£�=2-4mm£

>?ãâó1Í



3¹Åã�£2ÇY,ñ
Âü£ã�&@ï$%ôÔÆ£¤îêëÍ

4¹ÇÓãÜáæÂAãdÂ100ÏLÕ¦îøáiÙ£�ÜÔÚÛ£371C�ÜÔ��÷7ï1¶J£�Ì;<ð3

L800rpm£�=2-4mm£>?ãâó1Í

5¹Åã�£2ÇY,ñ
Âü£ÇÓî200ÏLïêëÂêë£AÎ1-2ÇY£ñ
ÓÎ��ÂüÍp_êÔ3@

Í²,«@êë,£�ZÆB®42ïêëäåÂ£/�ÜÔBCB�	DÅ£/E�BÓÎïÂüUñ�Æ

ÍáIôÑ:íÌã�êÔFGFrÍ

6¹
nã�£ÇÓãÜáæÂBãdÂÕ¦îøáiÙ100ÏL£�ÜÔÚÛ£371C�ÜÔ��÷730ÇY£�Ì

;<ð3L800rpm£�=2-4mm£>?ãâó1Í

7¹Åã�£2ÇY,ñ
Âü£ÇÓî200ÏLïêëÂêë£AÎ1-2ÇY£ñ
ÓÎ��ÂüÍêÔ3@£j

íf455Í

8¹
nã�£ÇÓãèÂ150ÏL£��8�2ÇY£ôçéHç¢$%£[:ÅFIÒÍ

()ñ

1¹àâÝîñÝî«@=>�ìÖï�Ü9£ÇÈï:JçÓÔÅ;ô£¦�£"6öõúÖ?&�£0îô@

ôîÍ

2¹ã�ñ=>3dË'ôî«@åïKL��£\]÷øÍã�J()¤Ö�MÎHÄ£/�Þã¥�ÜÔÚñ

£-µ¤NñÓù£üüOÌÝ½ÍT^¯àâãs«�£ã�IôËª«DÓT²,«DÓã�JKKP-

µ¶Õ«QRiB10ÇY0ÎÙ£Ü©Só£/k��¤fïT7ïUJK£J½õVW°±+áµÁïÝ

Oåñp_åÍLXáÁïÝOå£»¼ð3_Óª«=>Í

3¹7ïñL>?�Þ�Y£=>J'/ãÅÈÆÚÛï�ÜÔ3¥6äÎ£0\]Âü�Y£êÔ,¯-.ª«

ô43d£Z[J\N¯\]�ÜÔí¥Æ]$%£fJ¯^_`ab´ï7ïJKþ78Í

4¹êëñÜÇêëcdpÖ£BÇ@êëIôË£NÖ/êëÂFUÔÆÍÜ©ôîíÌêÔF£'Befôî

,ðî¥gh=>IôËÍ

5¹Ü©=>VÎ68�¥60%£»¼ôîã6÷ù�68	iÍ

[ =>+ì ]

/GDF5³ü�Ø¥ãåçéjk£irlÉmü£nçéËÇÛãsÜÝÞÆÜ°£ÇËGDF5To¥¥lÉmü

Åï³ü³p£X,ãsÄïcÉïGDF5³ü£B/�³pïÄïcÉ³üêö,£ãsPEÜqïrþc£PEØ

sY,£Þ{MFIÁÕMedian Fluorescence IntensityÙïó¶þ�ÞËïGDF5é8HgÉÊÍîLuminexÇãô

á´£ßà�Þé8Í

[ ßà ]

tÜÝÞñ�°MFIÁCnÖ×ÓMFIÁ,dÐÕuvÐÙ£Üð3_Ó£w¯ZÇi!ÁßàÍ0ÜÝÞïé8

LxyÜÕÆ�ÒyÜÙ£MFIÁLzyÜÕÆ�ÒyÜÙ£{®ÜÝ��Õ²�jôh¯z|}jôßàïR2Á

G´£0R2Á~�Ä¥1LýÙÍ»¼ôîÅÇid��ÉÅª«Çã£Ücurve expert 1.30£Þ{�ÞMFIÁ£

�ÜÝ��Ñ®É¯ïé8£Ö0ßàÑÒAÆîÜÝïïé8TMFIÁßà®ÜÝ��ï|}jôh£/�Þï

MFIÁÜsjôh£ßà®�Þé8£ðÖ0ßàÑÒ£[L�Þï=âé8Í

[ áhÒ{ ]

LXà¥ßà£-�é8Lí2µ½MFIÁLÑ2µ£¹º{ÐJ5RîÜÝÞïMFIÁdLzyÜÕXâÙ£ÜÝ

Þïé8LxyÜÕYâÙÍfJLXà>³©ï¤äå£ÐËùûïP+ãÒ{½c�ÒÁÍ»¼ôî�ÒÁõ

åÜÝ��ÐÍ�¥=>3d9Åï¤fÕÜ3d�¹�Âçé¹êÔçéþ789Å&Ù£ÜÝ��ïMFIÁk

��ëèÍ�ùûïÜÝ��ùûê�£=>�ìÖÞ{ííï=>õåÜÝ��Í



(ÄÅÇÉÑÖ5)ÜáàâäÜÝ��

[ Üá� ]

0.01-10ng/mL.

[ ²�Üáë ]

áÁL20DÖ×�ÞÕ[ÜÝÞßàÂÙá´ïi!Áã:ÑÜÝë��¯ïé8Í

[ �èå ]

°àâäî¥ÜáGDF5£èÜáTÇÈÉíïMìõVîï^¯Í

�¥ñ+çéñ�°Góïëi£¤:ÃFr��ÉÊÆÉíïMîï^¯Üá£Ñá°àâä�:ÃT�èÜ

áïÇÈïM�îï^¯Í

[ è¦8 ]

è¦8î�Þá´Áï2èòÒCVj%ÍCVÕ%Ù = SD/meaná100

ôÎëñZfô@àâä��¹Ë¹�Á´Á�°ª«´µÜá£Çö�°oõá´20

@£ÇÛßà¤fé8�°ïi!ÁñSDÁÍ

ôKëñÄZ3D¤fô@ïàâäÇÛ��¹Ë¹�Á´Á�°ª«´µá´£ÇD�°ôîf«àâäp_á

´8@£ÇÛßà¤fé8�°ïi!ÁñSDÁÍ

ôÎëñ CV<10%

ôKëñ CV<12%

[ Q´å ]

èá´£àâäB��®Îú�"»¼78&�£ùå1�</¶¥5%Í

Lû¶ ñÑc�àâäü ø,ÜáÁï°±£=>Vï¡¢9Åì-µ&@«�££ÇP=>VÎ78¹6

8ñ7ï9ÅÍÇ@�f«=>¤Gª«3d:û¥¦LêëÍ

[ =>§ô ]

1¹=>øÜÝÞ¹àâñ�°ÝîA

2¹ã�ÕÜÝÞÆ�°Ù100ÏL£ããâ£371C�ÜÔ��÷¨ï1¶JA

3¹ã�ÔÆ£ãÜáæÂA100ÏL£371C�ÜÔ��÷¨ï1¶JA



4¹ã�êÔ3@A

5¹ãÜáæÂB100ÏL£371C�Ì¨ï30ÇYA

6¹ã�êÔ3@A

7¹ãèÂ150ÏL£��8�2ÇY,IÒÍ

[ öõ ]

1¹�¥¯�9Åñ©�çé	iª¤Ã�ûx«ùûï����+¬ª«Ukï´TÇã£°HÞ:Ã�B«

´ïMµçé®¯Í

2¹²°ï=>³©Tàâï��å¹=>�ïÉÊ3d0ñ=>¡¢¦qÉÊ£'ú�ÝîÜ�ïÜ°îöÍ

3¹¤fô@ïf«HÞ:Ãk�¥±ëÛ£ÜñÜáë¹²³8£'z{àâäÎöõúª«=>3d£´µ¶

Ö¬öõúùdê�Í

4¹°àâäá·àâ��á·ôî£¤ÃÝîÇ¸ié«ïHÞÍä�^_`a°àâäï=>öõ¹kå+²

�ïÜá³©Í

5¹B��ñ7ïIôË\]/àâº»B¼½ËÍ��àâ#È�È¾0>?�YþçÄï÷ø£ÑL}×	Á

�ïÆ"/��áÁ¤ÝOÍ

6¹¿�Àï�ÁÔÔÓË:Ãk�¥±	�ïM£áLgd¯Â£¤k�=>³©érZ[°±Í�ÜÔBôî

JJ�uÃÄZ®£'ìùøZ®Í

7¹�¥3d�¤ef¹3dÅêÆýêÄîIÒôôÆ&N�:Ã��ýê³©ïHÄÍ=>ø'Ç¾ÈIöõ

úûÉàô÷Í

8¹B�°iî0ñ3dïÇDIôËï2ÉN:Ã��¤fï=>³©£�0LXù�=>³©ï:p_å£=

>ïÇ«43dNìÖ^_RiÍ

9¹àâäB®Êø!èI^_MÜ£Ë�¥±Ì9Åñt=>V9Åëè£:Ãkér=>³©T®Ê³©¤«

�Æ¤fô@àâäôKëÍóï'(Í

10¹°àâä�TÇ¸ÊÎfgàâäÆ¤fjíÜáf«|ïïïHÞü�â£�0¤ÏnÜá³©¤«�ï

'(Í

11¹î¥iîàâäË³üï]Ð+£dLp»}×£Ë�¥îp»}×�ÄZïÑÂ¹jÒòÓ¹õÉjh&

t�¤f£�0¹ºìí&Òûàâä:î¥Ç¸þÿp»}×ïÜá££d¹ºÑ¤õöôîàâäÜáp

»}×Í

12¹'Ô�ÞË	áïïé8£Æ�ðß=>O´�ÞÜáé8ÍÕ�ïíì:0>?�°Ë	ÜïÌµê

®àâäÜá�Í

13¹ûàâä:Ã¤ìî¥«�=>°���å¤O´ï�Ö=>�ÞïÜá£äÜ£¸Ñ×n=>&Í

14¹°3döõf�ìî¥48TàâäÍ

15¹ûàâäùû¡¢ôî£Ü/Çî¥¦§¨©ÆZ[Ç¸îØ£¹þÿ/¤�ÑáHÄïÙÚ��£Û¤Ü

ÝZ[íÞ�ZÍ

[ ÙÚÁß ]

ÙÚ :Ã+Ñ Áàjá

ÜÝ��ë

ÜÝÞÝî¤gO ª«gOïÜÝÞâ8ßà

�Zñêë¤ÜÇ ÜÇï�Zñêë

�Â¤èO ÜÑþÿg�Â÷



è¦8�

ãâêë¤ÜÇ "öõúÖ?ÜÇ8�êëþAÎ

Ý½¤ÜÇþ�Zàâ¤� ÜÇÝ½þ�Zàâ

p_õî��¹Ï÷þÚÛ
ôîã�÷Öãävï��¹ôî

vïÏ÷þÚÛ

ã�¤èO ÜÑþÿg�Â÷

MFIÁ�

ÇÓãïàâµ¤èO ÿg�Â÷£èOãsàâ

7ïJK¤gO &ÒÜ�ï7ïJK

7ï78¤gO
àâÖi·îV7û&ÒÝOï7

ï78

PEÜqïÅ� ãäàâ

PEÜqïßàÑÒ¤� "6öõú=>3d

ê®IÒJKIÒ Böõú»¼ïIÒJKÎIÒ

�°Á

¤gOï�°��jh
gO���°£ôîvw�°ª«

=>

¤gOï�°*Sþíìjí RZgOï�°*Sþíìjí

	áïMB�°ËÌµ� ôîvw�°£p_=>


