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¶åçé·ô¸¹¥ïñóº»ãº¼û½¾¿½À¿ÁÂÃÀ¿ÄÅÆÇÈ¿ÄÅÉÊË¾ÌÍÎÏÐöõÈ

¥ÑSMURF2Ò»Ó

[ åçéÔÕ ]

åçÖ× Ø» åçÖ× Ø»

96ÙÚÛÜÜÝÞ 1 96ÙÚßà 4

áâã 2 áâãäåÈ 1æ20mL

èç 1 èéêëÈ 1æ20mL

äãìÈA 1æ120íL äãäåÈA 1æ12mL

äãìÈBÛPE-SAÞ 1æ120íL äãäåÈB 1æ12mL

îÈ 1æ10mL ïðñÈÛ30æÞ 1æ20mL

üô ¡¢ 1

[ òóôõöô÷åç ]

1¿Luminex MAGPIXø©Luminex 100ù©Luminex

200ù©ÌBio-Radø,Bio-PlexøèéúÛûüúýüôþÿþ³�,���óä��âÞ

2¿í�Ì��ê»�Èý÷	


3¿äå�ãõEP�.

4¿��Ì��î�

5¿è��

6¿��ðÈõÕý

7¿0.01mol/LÛÌ1æÞ��êë� (PBS)©pH=7.0-7.2

8¿����ý

9¿âáÚ��ý

[ åçéõ��÷�!´ ]



1¿ "#$õåçéú%�åç&'åç(á)Ë%*+�Ó,-.©/0åçé1,234áâã¿äãìÈA

¿äãìÈB5÷96ÙÚ+�«-206C©Í7åç,8«46C+�ôôÓ

2¿ üô1õåçéú97åç:ò';åç(á)%*õ<=+�Ó

-.ú

åçéÔâá>?@A©'BCòD?è�EüôFüô1õ97åçéûüGHEBC11IJÔüôKLÓM

ãN´OP5éîËõá)Qâ©+R´Ô%�ÁèST+UVºõÓ

[ á¶õWXY+� ]

ÁÂÃÀúªZ[\õÁÂ]ôÃÀõ^ó_�%ªZ

1Þ`ò»ÁÂa©G³bPBSÛ0.01mol/L© pH=7.0-7.2ÞÑ¾ð�c½È©ÃÀþd×eÓ

2Þ4ÁÂfg¼a©&Ãõ�h�8GiËõj�klÆÇêëÈ(mnIS007©µopqáÖÜõrÄÅºst

uªZ[\õêëÈ)õvw&RýÑÛê¼õÁÂxyz{ÞÓÛR»¥|}=1:20-1:50©~zú1mLÆÇê

ëÈÑ�h20-50mgÁÂ�¶ÓÞ

3Þ4Ä0õÅÇÈÉNÑÖÜáàâ¾Ó

4Þ4]ô�õÃÀÈ10,000æg�ñ5èä©ãåç©Ë¾é?ô«äãÌ8«-206Cè+�Ó

ÄÅÆÇÈúGèéåCêþ©ÄÅòëô5è^óÜáú

1ÞíìÄÅµîôbPBSïï¾ð©ñ1ôóÖÜâòô©«1,000æg�ñ5èä1/XÓÛÅöÄÅ?õ

N�ñúà/XÞÓ

2Þ4/X0õÄÅôbPBSð3EF

3Þ4ÄÅôklÆÇêëÈeÅàù=Q107IÄÅ/ûü©z òy©ÄÅ?5¡¢ÑÖ£ÜáàìÈâ¾Ó

4Þ4á¶«2-86C 1,500æg�ñ10èä©ãåç©Ë¾é?ô«äãÌ8«-206Cè+�Ó

ÄÅÉÊË¾ÌÍÎöõá¶ú,1,000æg�ñ20èä©`Ë¾é?äã©Ì4Ë¾8«-206CÌ-806C+�©

¤¥¦§¨©Ó

-.ú

1¿5Ëá¶&òù$+�©46C+�¼«1ª©-206CªÑN1IJ©-806CªÑN2IJÓ

2¿á¶«¬ì½_®¯1äã° ©ì{ì½á¶ª±¡¢{²äãÓ

3¿á¶üôþµê³&´àµ<©ªµ��üê©ÇÓ

4¿¶«ù»äãØp©·¸¹ºüô½¾»ªU½À¼Q�¶¡¢äãÓ

[ Luminex200 èéú ]

1.èé¥|ú50uLF

2.êë[\úèçMagPlex;

3.½èç»ú50¾/¿;

4.MFIÀúMedian.

[ åçâô ]

1¿üôþ4%�õåç�á¶ê³&´àµ<Û18-256CÞ©z îåçéG±ÁOPÔªÂüô©,£`«¶

EåC%òõâá>�åç©�497õâá>÷åç'Ãº>Ä+�Ó

2¿áâã(¨Åã)úÆ(áâã�háâãäåÈ0.5mL©Ç�1µ<È8ùÉ10èä©ZOïïÊËÛ¤¥Ì

ÍÞ©Íï=Q50.0ng/mLÓâô7IäåáâãõEP�©ÆIEP�Ñ�h300ÎLõáâãäåÈ©zÏ%*o

EÐ}äåg50.0ng/mL, 12.5ng/mL, 3.12ng/mL, 0.78ng/mL, 0.2ng/mL, 0.05ng/mL, 0.01ng/mL©áâãä

åÈ(0ng/mL)úà¼QÜÜÙÓQ+ÑBC° �!Ç©ÆEBC,üôkõáâãìÈÓ



item 1 2 3 4 5 6 7 Tube

SMURF2 50.0 12.5 3.12 0.78 0.2 0.05 0 ng/mL

3¿äãìÈA÷äãìÈBúDetection A ÷Detection BGüôþ,ôÒÓÔèÌÕÖ�ñÜá©5ü×ØG�

ìÌ(ÇõÈ¥å|0�ÙÓ¬ôþèÚ5äãäåÈAÌB 1:100äå(zú10ÎLäãìÈA/990ÎLäãäå

ÈA)©ÛèÜÃ©äåþÝp³dÞß�õÆEBC%òõ½»à](100ÎL/Ù)©Báà]Oµ�à]0.1-0.

2mLÓ

4¿ïðñÈú580mL��Ì��î��h20mLðñÈÛ30æÞäåà600mLàâ¼Èï=Ó

-.ú

1¿áâãõäåªÂúàGÚÑ¡¢Ó

2¿áâã,«¬ôþ15èäÔà]ÓîáâããÂüô±EÓ

3¿áâã¿äãìÈAâ¼È¿äãìÈBâ¼È,üôÏµõäåÈà]©äåÈªÂÜôÓô�Èäïïåæ

ÛèÜÃ©¤¥ÌÍÓQ+ÑBC° õâTÇ,üôê»	�©��âê»�ÈýÓ,op%òõ»çTà

]©2»ªyüôê»à]õ^óÛz	`äãìÈAO©±Eªy¼«10ÎLÞ©5¤¥ègï=éêÓ

4¿,ëe§üôìÉäåNõáâã¿äãìÈAâ¼È�äãìÈBâ¼ÈÓ

5¿ðñÈÛ30xÞÑz�°íé«©,d<îàµ<©ïïÜÃ©à0°íKïìÇð¡¢à]Ó

6¿åçéÑñèåçQ��È©òóòà8gâ¼È1üô©Gà8NôÑ?ÂìQõö�R»êÌ�R÷ø©

5÷BCÑ%ôùúûö=ê©ègBC° ªâT©üàKïýéÓ,üô¸�à8Ó

[ á¶Üá ]

1¿¶þÿã�åçé¶���©ª�ìüôîåçé%ègõ�¶òù��©,üô�üôþÛè��0�¶õ

?Âüô»©³�Û�õ�¶Ó

2¿BCþµd³ã�¶Ñ	ãõï=Ó
ï=ªGáâ��õ�ÔO©ôó��TºÍÄºBCõ¯��ãä

åÐØÓz �ãÑ	ãõï=N�ÌN�©,��¶�ò
õäåÌï�Ó�¶äåòôPBSÓ

3¿�%ä�¶ª�ÒG ¡¢%��¶êÑ©ûü¡¢³BCCÑÍ�!Ç©�-.���¶Ó

4¿üôô�ÆÇÈ]ôõÁÂÃÀÌÄÅÿ`È?Â_�«��ô�õRõ�h��BC° �êÓ

5¿��¶QÄÅÉÊË¾©ìQî[�¶Å!ìÑ"�©zúÄÅ#$¿ÄÅØ»¿W�OP%©%5?Â�G

äãª«õ&'Ó

6¿��(ñÖÜÌeÁÖÜ©�)*+÷,+eÁÖÜ©?ÂìQY¶Mã%üôõäã¹¥÷-.¹¥ª/à

©»ªÝäã«Ó

7¿ûüüôkl�¶©+�OPN0?Â_ìÖÜ1ÇÌ2Ç»��BC° �êÓ

[ 3¼45 ]

1¿4BCÚõÆÙÔ�h200ulèéêëÈô5³6©$71GâáÚ��ýËµ<8�10èä©ê1ÓÅÙÔ

È¥©é?ô«��3¼Ó

2¿��úèÚöáâÙ¿	ã�ãÙ¿ÜÜÙÓöáâÙ7Ù©oE�h100ÎLªZï=õáâãÛ9åçâô2

ÞÓÜÜÙ�100ÎLáâãäåÈÛ9åçâô°:4¯1±�Þ©7Ù�	ã�ãÛÌäå1õ�ãÞ100Î

L©ÆÙ�10ulèç©âáÚ�Ëßà©376CâáÚ��ý<î1¼O©�Ë;<ö8Q800rpm©�=2-4mm©

>?èçå1Ó

3¿Ëè��©2èä1ã�È¥©è�+@õ#$èÓÅ©ªôðñÓ

4¿ÆÙ�äãìÈAâ¼È100ÎLÛ¬ôþà]Þ©âáÚßà©376CâáÚ��ý<î1¼O©�Ë;<ö8

Q800rpm©�=2-4mm©>?èçå1Ó



5¿Ëè��©2èä1ã�È¥©ÆÙô200ÎLõðñÈðñ©AÍ1-2èä©ã�ÙÔ%�È¥Óe§ðÚ3E

Ó¯1±Eðñ1©	`ÌB«97õðñêëÈ©4âáÚBCG	�DË©4E�GÙÔõÈ¥ïñ	Å

Ó{Nôx?óËè�ðÚFGKgÓ

6¿�cè�©ÆÙ�äãìÈBâ¼ÈÛ¬ôþà]Þ100ÎL©âáÚßà©376CâáÚ��ý<30èä©�Ë

;<ö8Q800rpm©�=2-4mm©>?èçå1Ó

7¿Ëè��©2èä1ã�È¥©ÆÙô200ÎLõðñÈðñ©AÍ1-2èä©ã�ÙÔ%�È¥ÓðÚ3E©^

óZ455Ó

8¿�cè�©ÆÙ�îÈ150ÎL©��8�2èä©üêëHÅö#$©é?ËFIØÓ

-.ú

1¿åçâôúâô±EBC%òyõâá>©ÍÎõ?JêÙÚË@è©ù$©'; ¡¢yD+�©5ôèE

üôÓ

2¿��úBC3¼Ñ,üô±EÇõKL	
©¤¥÷øÓ��O-.ªy�MÍMö©4�ã�«âáÚÙñ

©2»ªN÷Ùì©ïïOËÜÃÓY¦µåç�h±�©��NôÑ°±IÙY¯1±IÙ��OPPP2

»¼Û±QR]G10èä5ÔÞ©z Sù©4_��ªZõT³<îUOP©J»¡VW®0ã»Àõâ

TÇ÷e§ÇÓQXãÀõâTÇ©¹ºö8§Ù¡¢BCÓ

3¿<îúQ>?�ãY©BCO,4�ËÇÌßàõâáÚ8«6éÔ©5¤¥È¥Y©ðÚ1µ23¡¢

è43¼©Z[O\Sµ¤¥âáÚÜ«Å]#$©ZOµ^_`abºõ<îOP�<=Ó

4¿ðñúÛèðñcdey©GÆEðñNôÑ©Sy4ðñÈKïÓÅÓz üôóËðÚF©,Gefüô

1ðô«ghBCNôÑÓ

5¿z BCµÔ6=�«60%©¹ºüô�6ýÿ�6=�iÓ

[ BC*á ]

4SMURF2¹¥�Ý«èÇêëjk©]glÏm¥©nêëÑèÚ�háâãÌá¶©ÍÑSMURF2Yáà«lÏ

m¥Ëõ¹¥°o©ñ1�höõÑôõSMURF2¹¥©G4"°oõöõÑô¹¥ðö1©�hPEápõq�Ñ

©PEÝrY1©ÝpMFIÀÛMedian Fluorescence IntensityÞõù¼��ãÑõSMURF2ï=HgÏÐÓôLumin

exèéúãº©Þß�ãï=Ó

[ Þß ]

sáâã÷�¶MFIÀCcÜÜÙMFIÀ1¼ÏÛtuÏÞ©zö8§Ù©vµ`Íi&ÀÞßÓ5áâãõï=

QwxáÛÌ�ØxáÞ©MFIÀQyxáÛÌ�ØxáÞ©z«áâ��Û¯�^ôhµo{|^ôÞßõR2À

Gº©5R2À}~�«1Q�ÞÓ¹ºüôÄÅ]¼��ÇÄ¡¢èé©zcurve expert 1.30©Ýp�ãMFIÀ©

�áâ��É«Ïµõï=©Ñ5äåÐØFÌôáâõõï=YMFIÀÞß«áâ��õ{|^ôh©4�ãõ

MFIÀÖh^ôh©Þß«�ãï=©ðÑ5äåÐØ©éQ�ãõBáï=Ó

[ Ü\Øp ]

QXá«Þß©2�ï=Qó2»»MFIÀQì2»©·¸zÏO:WôáâãõMFIÀ¼QyxáÛXàÞ©áâ

ãõï=QwxáÛYàÞÓZOQXåC° õúâÇ©ÏÑÿ¤õU*äØp»c�ØÀÓ¹ºüô�ØÀû

ãáâ��ÏÓ�«BC3¼>ÄõªZÛz3¼�¿�Èåç¿ðÚåç�<=>Ä%Þ©áâ��õMFIÀ_

�%êÅÓ%ÿ¤õáâ��£¤é�©BC�òyÝpóìõBCûãáâ��Ó



(SmadÄÅÇE3ÉÑÖÜáàâ2)äãåçéáâ��

[ äã� ]

0.05-50ng/mL.

[ ¯�äãè ]

{ÀQ20IÜÜ�ãÛéáâãäåÈÞãºõi&À�:Ðáâê%�µõï=Ó

[ ÄÅÇ ]

¶åçéô«äãSMURF2©ÉäãYÍÎÏêõRë¡Víì¦µÓ

�«î0åç÷�¶Gïõè]©ª?ÂKg%�ÏÐÌÏêõRíì¦µäã©ì{¶åçé�?ÂY"Éä

ãõÍÎõR�íì¦µÓ

[ çù= ]

çù=ô�ããºÀõ2ÅñØCVj*ÓCVÛ%Þ = SD/meanæ100

óÔêú`ZóEåçé��¿Ñ¿�ÀºÀ�¶¡¢º»äã©Æò�¶áôãº20

E©èÚÞßªZï=�¶õi&À÷SDÀÓ

óPêút`3IªZóEõåçéèÚ��¿Ñ¿�ÀºÀ�¶¡¢º»ãº©ÆI�¶üôZ±åçée§ã

º8E©èÚÞßªZï=�¶õi&À÷SDÀÓ

óÔêú CV<10%

óPêú CV<12%

[ VºÇ ]

Éãº©åçéG�!´Ôö�'¹º<=+�©õÇ1�<4¼«5%Ó

Qú¼¦ñìÑ�åçéùûþ1äãÀõ®©BCµõü >Äò2»+@±�©¡ÍUBCµÔ<=¿6

=÷<î>ÄÓÍE�Z±BC¢G¡¢3¼?ú£¤QéêÓ

[ BC¥ô ]

1¿BCþáâã¿åç÷�¶âôF

2¿��ÛáâãÌ�¶Þ100ÎL©�èç©376CâáÚ��ý¦î1¼OF

3¿è	ÓÅ©�äãìÈA100ÎL©376CâáÚ��ý¦î1¼OF



4¿è	ðÚ3EF

5¿�äãìÈB100ÎL©376C�Ë¦î30èäF

6¿è	ðÚ3EF

7¿�îÈ150ÎL©��8�2èä1IØÓ

[  ¡ ]

1¿�«¬�>Ä÷§�åç�i¨ªÂ�¤m©ÿ¤õ%�%�*ª¡¢ïkõ«ºYèé©¶Mã?Â�G±

ºõR»åç¬Ó

2¿¯®õBC° Yåçõ�!Ç¿BC�õÏÐ3¼5÷BCü ùfÏÐ©,ö�âôÛ�õá¶ôòÓ

3¿ªZóEõZ±Mã?Â_�£¯êÚ©zúäãè¿°±=©,opåçéÔ ¡¢¡¢BC3¼©²³´

î² ¡¢£¼é�Ó

4¿¶åçéàµåç��àµüô©ªÂÜôÍ¶]è©õMãÓã�^_`a¶åçéõBC ¡·_Ä0¯

�õäã° Ó

5¿G��÷<îNôÑ¤¥4åç¸¹Gº»ÑÓ%�åç(Ç�Ç¼5>?Y�êöõ÷ø©ìQÖÜ�Ç

âõÅ!4��ãÀªâTÓ

6¿½#¾õâ¿ÚÚÙÑ?Â_�£¯��õR©{Qgd¬À©ª_�BC° ègZ[®ÓâáÚGüô

OJ�jÁÂ`«©,ëÿþ`«Ó

7¿�«3¼�ªef¿3¼ÃéÌýétôIØúôÄ%S�?Â��ýé° õMöÓBCþ,ÅÄÆI ¡

¢�ÇåúýÓ

8¿G�¶]ô5÷3¼õÆINôÑõ2ôS?Â��ªZõBC° ©%5QXÿ�BC° õ?e§Ç©B

CõÆ±43¼Sòy^_R]Ó

9¿åçéG«Èþ&ÉN^_Rä©É�«·Ê>Ä÷sBCµ>ÄêÅ©?Â_ègBC° Y«È° ª±

�ÌªZóEåçéóPêËùõ&'Ó

10¿¶åçé"YÍ¶ÈÌZ[åçéÌªZ^óäãZ±qõõõMã��}©%5ªÍcäã° ª±�õ

&'Ó

11¿ô«]ôåçéÑ¹¥õ¥Î*õdQeÁÖÜ©É�«ôeÁÖÜ%t`õÏÁ¿jÐñÑ¿õô^h%

s�ªZ©%5·¸ëó+Ñîåçé?ô«Í¶þÿeÁÖÜõäã©õd·¸xªûüüôåçéäãe

ÁÖÜÓ

12¿,³Ò�ãÑ	ãõõï=©Ì�öÞ³BCTº�ãäãï=ÓÓ�õÜá?5>?�¶Ñ	äõÒ»Ñ

«åçéäã�Ó

13¿îåçé?Âªòô«±�BC¶��!ÇªTºõÄÔBC�ãõäã©~z©¶ìÕcBC%Ó

14¿¶3¼ ¡Z�òô«48TåçéÓ

15¿îåçé£¤§¨üô©z4Íô«¬®¯ÌZ[Í¶ôÖ©·þÿ4ª�ì{Möõ×Ø��©ÙªÚ

ÛZ[óÜ�ZÓ

[ ×ØÇÝ ]

×Ø ?Â*ì ÇÞ^ß

áâ��ê

áâãâôªgT ¡¢gTõáâãà=äå

	`÷ðñªÛè Ûèõ	`÷ðñ

�ÈªçT äÉ��g�Èý



çù=�

èçðñªÛè ' ¡¢yDÛè8�ðñ�AÍ

ÜÃªÛè�	`åçª� ÛèÜÃ�	`åç

e§ëô	
¿Õý�ßà
üô��ýyáâkõ	
¿üô

kõÕý�ßà

��ªçT äÉ��g�Èý

MFIÀ�

ÆÙ�õåç»ªçT �g�Èý©çT�håç

<îOPªgT +ÑÛ�õ<îOP

<î<=ªgT
åçyi´àµ<�+ÑâTõ<

î<=

PEápõÃ! áâåç

PEápõäåÐØª� '; ¡¢BC3¼

Ñ«IØOPIØ G ¡¢¹ºõIØOPÔIØ

�¶À

ªgTõ�¶��^h
gT���¶©üôkl�¶¡¢

BC

ªgTõ�¶


