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[ åçéÕÖ ]

åç×Ø Ù» åç×Ø Ù»

96ÚÛÜÝÞßà 1 96ÚÛáâ 4

ãäå 2 ãäåæçÉ 1è20mL

èé 1 êëìíÉ 1è20mL

äãîÉA 1è120ïL äãæçÉA 1è12mL

äãîÉBÜPE-SAà 1è120ïL äãæçÉB 1è12mL

ðÉ 1è10mL ñòóÉÜ30èà 1è20mL

üö ¡¢ 1

[ ôõö÷øöùåç ]

1ÀLuminex MAGPIXú©Luminex 100û©Luminex

200û©ÍBio-Radú,Bio-PlexúêëüÜýþüÿüö���³�,���õä��äà

2Àì�Í	�ë»
Éÿù��

3Àæç
å÷EP�.

4À���Í��ï�

5Àè��

6À��òÉ÷Öÿ

7À0.01mol/LÜÍ1èàÜáìí� (PBS)©pH=7.0-7.2

8À����ÿ

9ÀâãÛ��ÿ
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1À "#$÷åçéù%�åç&'åç(ã)Ì%*+�Ô,-.©/0åçé1,234ãäåÀäãîÉA

ÀäãîÉB5ù96ÚÛ+�«-206C©Î7åç,8«46C+�ööÔ

2À üö1÷åçéù97åç:ô';åç(ã)%*÷<=+�Ô
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åçéÕâã>?@A©'BCôD?ê	EüöFüö1÷97åçéýþGHEBC11IJÕüöKLÔM

åN´OP5éïÌ÷ã)Qä©+R´Õ%�ÂêST+UVº÷Ô

[ ã¶÷WXY+� ]

¾¿ù4/X«¾¿ê��Ò÷Z¾ã¶G[<�82¼OÍ46CN\©]11,000èg�ó20ê^©_Ì¿`?©

4Ì¿8«-206CÍ-806C+�©abcdefÔ

¾ÁùöEDTAÍghiQ¹jçWXã¶©�4ã¶GWX1÷30ê^Õ«2-86C 1,000èg�ó15ê^©_Ì¿

`?äã©Í4Ì¿8«-206CÍ-806C+�©abcdefÔ

ÂÃÄÁùªklm÷ÂÃnöÄÁ÷oòp�%ªk

1à_ô»ÂÃq©G³rPBSÜ0.01mol/L© pH=7.0-7.2àÒ¿ò�s¾É©ÄÁ�tØuÔ

2à4ÂÃvw¼q©&Ä÷�x�8GyÌ÷z�{|ÇÈìíÉ(}~IS007©µ�ÄÅãÇÞ÷ÉÅÆºÑÖ

Üªklm÷ìíÉ)÷áà&RÿÒÜë¼÷ÂÃâäãåàÔÜR»¥çé=1:20-1:50©èãù1mLÇÈì

íÉÒêx20-50mgÂÃ
¶Ôà

3à4ë0÷íìÉîNïñóòôö¿Ô

4à4nö�÷ÄÁÉ10,000èg�ó5ê^©õúù©Ì¿`?ö«äãÍ8«-206Cû+�Ô

ÅÆÊËÌ¿ÍÎÏõúã¶ù,1,000èg�ó20ê^©_Ì¿`?äã©Í4Ì¿8«-206CÍ-806C+�©

abcdefÔ
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1À5Ìã¶&ôü$+�©46C+�¼«1 ©-206CªïN1IJ©-806CªïN2IJÔ

2Àã¶¡¢î¾p£¤¥1äã¦Ñ©îåî¾ã¶ª§¨©åªäãÔ

3Àã¶üö�µì«&¬ô[<©ªµê�ü­fÈÔ

4À®«¯»äãÙÄ©°±²³üö¾¿´ªU¾ÁiQ
¶¨©äãÔ

[ Luminex200 êëü ]

1.êë¥çù50uLF

2.ëílmùèéMagPlex;

3.µèé»ù50¶/·;

4.MFI¸ùMedian.

[ åçäö ]

1Àüö�4%�÷åç�ã¶ì«&¬ô[<Ü18-256Cà©ãÑ¹åçéG±ºOPÕª»üö©,£_¡¶

EåC%ô÷âã>�åç©�497÷âã>ùåç'¼º>½+�Ô

2Àãäå(e¾å)ù¿(ãäåêxãäåæçÉ0.5mL©À�1[<Á8¯Â10ê^©kOÃÃÄÅÜabÆ

Çà©Îñ=Q20.0ng/mLÔäö7Iæçãäå÷EP�©¿IEP�Òêx300ÈL÷ãäåæçÉ©ãÉ%*�

EÊéæçw20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL©ãäåæç

É(0ng/mL)ËÌiQÝÞÚÔQ+ÍBC¦Ñ�!ê©¿EBC,üö{÷ãäåîÉÔ

item 1 2 3 4 5 6 7 Tube

GFPT2 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL



3ÀäãîÉAùäãîÉBùDetection A ùDetection BGüö�,öÎÏÐûÍÑÒ�óóò©5üÓÔG�

ÕÍ(À÷É¥úç0�ÖÔ¬ö�ê×5äãæçÉAÍB 1:100æç(ãù10ÈLäãîÉA/990ÈLäãæç

ÉA)©ØêÙÄ©æç�ÚÄ³tÛÜ�÷¿EBC%ô÷µ»Ýn(100ÈL/Ú)©BÞÝnOµ	Ýn0.1-0.

2mLÔ

4ÀñòóÉù580mL���Í��ï�êx20mLòóÉÜ30èàæçô600mLôßiÉñ=Ô
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1Àãäå÷æçª»ËÌGÛÒ¨©Ô

2Àãäå,«¬ö�15ê^ÕÝnÔ¹ãäåà»üö±EÔ

3ÀãäåÀäãîÉAßiÉÀäãîÉBßiÉ,üöÐµ÷æçÉÝn©æçÉª»ÙöÔö
ÉáÃÃâã

ØêÙÄ©abÆÇÔQ+ÍBC¦Ñ÷äTê,üöë»��©��äë»
ÉÿÔ,�Ä%ô÷»äTÝ

n©2»ªäüöë»Ýn÷oòÜã�_äãîÉAO©±Eªä¼«10ÈLà©5abåwñ=æçÔ

4À,èudüöéîæçN÷ãäåÀäãîÉAßiÉ�äãîÉBßiÉÔ

5ÀòóÉÜ30xàÒã�¦êë¡©,t<ëô[<©ÃÃÙÄ©ô0¦êKZîÈì¨©ÝnÔ

6ÀåçéÒíêåçQ��É©îïôÝ8wßiÉ1üö©GÝ8NðÒ?»îQñò�R»çÍ�Róô©

5ùBCÒ%öõö÷ò=ç©åwBC¦ÑªäT©øôKZùæÔ,üö¸��Ý8Ô
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1À¶úûàüåçé¶ýþÿ©ªüîüö¹åçé%åw÷
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?»üö»©³�Ø�÷
¶Ô

2ÀBC�µt³ã
¶Ò�ãúñ=Ô�ñ=ªGãä�	÷
�ÕO©öï�
TºÎ�ºBC÷¥�
åæ

çÊÙÔãÑ
åÒ�ãúñ=N�ÍN�©,ü
¶�ô�÷æçÍñ�Ô
¶æçôöPBSÔ

3À�%ä
¶ª�ÓG ¡¢%�
¶­Ò©ýþ¨©³BCCÍÎ�!ê©�-.��
¶Ô

4Àüö��ÇÈÉnö÷ÂÃÄÁÍÅÆ�_É?»p�«����úR÷�x��BC¦Ñ�çÔ

5À�
¶QÅÆÊËÌ¿©îQ¹l
¶¾�îh!	©ãùÅÆ"#ÀÅÆÙ»ÀW
OP$©%5?»�G

äãª¡÷%&Ô

6À��']ÇÞÍuÂÇÞ©�()*ù+*uÂÇÞ©?»îQY¶Må%üö÷äã¹¥ù,-¹¥ª.Ý

©´ªßäã¡Ô

7Àýþüö{|
¶©+�OPN/?»pîÇÞ0ÈÍ1ê´��BC¦Ñ�çÔ
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1À4BCÛ÷¿ÚÕêx200ulêëìíÉö5³5©$61GâãÛ��ÿÌ[<7�10ê^©­1Ï¾ÚÕ

É¥©`?ö«ê
2iÔ

2Àê
ùê×øãäÚÀ�ã
åÚÀÝÞÚÔøãäÚ7Ú©�Eêx100ÈLªkñ=÷ãäåÜ8åçäö2

àÔÝÞÚê100ÈLãäåæçÉÜ8åçäö°93¥1±�à©7Úê�ã
åÜÍæç1÷
åà100È

L©¿Úê10ulèé©âãÛêÌáâ©376CâãÛ��ÿ<ë1¼O©�Å:;ø8Q800rpm©�<2-4mm©

=>èéú0Ô

3ÀÌè��©2ê^1õ�É¥©è�+?÷"#ûÏ¾©ªöòóÔ

4À¿ÚêäãîÉAßiÉ100ÈLÜ¬ö�Ýnà©âãÛáâ©376CâãÛ��ÿ<ë1¼O©�Å:;ø8

Q800rpm©�<2-4mm©=>èéú0Ô

5ÀÌè��©2ê^1õ�É¥©¿Úö200ÈL÷òóÉòó©@Ç1-2ê^©õ�ÚÕ%�É¥ÔudòÛ3E

Ô¥1±Eòó1©�_ÍA¡97÷òóìíÉ©4âãÛABG��CÌ©4D�GÚÕ÷É¥Zí�¾

ÔåNðâ?õÅè�òÛEFKwÔ



6À�sè�©¿ÚêäãîÉBßiÉÜ¬ö�Ýnà100ÈL©âãÛáâ©376CâãÛ��ÿ<30ê^©�Å

:;ø8Q800rpm©�<2-4mm©=>èéú0Ô

7ÀÌè��©2ê^1õ�É¥©¿Úö200ÈL÷òóÉòó©@Ç1-2ê^©õ�ÚÕ%�É¥ÔòÛ3E©o

òk345Ô

8À�sè�©¿ÚêðÉ150ÈL©��7�2ê^©üëíGíH"#©`?ÌEIÙÔ
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1Àåçäöùäö±EBC%ôä÷âã>©ÎÏ÷?JëÚÛÌ@û©ü$©'; ¡¢äD+�©5öûE

üöÔ

2Àê
ùBC2iÒ,üö±Eê÷KL��©abóôÔê
O-.ªä�MÇMõ©4
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©2»ªNùÚÕ©ÃÃOÅÙÄÔYcµåçêx±
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OPPP2

»¼Ü±QRnG10ê^5Õà©ãÑS¯©4p��ªk÷T³<ëUOP©J´¡VW£¤0ã»¸÷ä

TêùudêÔQXã¸÷äTê©²³ø8dÚ¨©BCÔ

3À<ëùQ=>
å�Y©BCO,4êÌÀÍáâ÷âãÛ8«5éÕ©5abÉ¥�Y©òÛ1µ23¨©

û32i©Z[O\SµabâãÛó«¾]"#©kOµ^_`abº÷<ëOP�<=Ô

4ÀòóùØêòócduä©G¿EòóNðÒ©Sä4òóÉKZÏ¾ÔãÑüöõÅòÛE©,Gefüö

1ìö«ghBCNðÒÔ

5ÀãÑBC[Õ5=�«60%©²³üöê5ÿ��5=�iÔ

[ BC)ò ]

4GFPT2¹¥�ß«èêëíjk©nwlÐm¥©nëíÒê×êxãäåÍã¶©ÎÒGFPT2YoÌ«lÐm

¥Ì÷¹¥¦p©]1êxõúh�÷GFPT2¹¥©G4"¦p÷õúh�¹¥òò1©êxPEãq÷r�h©PE

ßsY1©ÚÄMFI¸ÜMedian Fluorescence Intensityà÷¯¼�
åÒ÷GFPT2ñ=GgÐÑÔöLuminexê

ëüãº©ÛÜ
åñ=Ô

[ ÛÜ ]

tãäåù
¶MFI¸BsÝÞÚMFI¸1iÉÜuvÉà©ãø8dÚ©wµ_Îi&¸ÛÜÔ5ãäå÷ñ=

QxyãÜÍüÙyãà©MFI¸QzyãÜÍüÙyãà©{¡ãä�	Ü¥�oðhµ�|}oðÛÜ÷R2¸

Fº©5R2¸~�Ä«1Q�àÔ²³üöÅÇni�	É½¨©êë©ãcurve expert 1.30©ÚÄ
åMFI¸©

�ãä�	Ñ¡Ðµ÷ñ=©Ö5æçÊÙFÍöãäú÷ñ=YMFI¸ÛÜ¡ãä�	÷|}oðh©4
å÷

MFI¸Üxoðh©ÛÜ¡
åñ=©ìÖ5æçÊÙ©`Q
å÷BÞñ=Ô

[ ámÙÄ ]

QXà«ÛÜ©2�ñ=Qõ1»´MFI¸Qî1»©°±{ÉO:Wöãäå÷MFI¸iQzyãÜXâà©ãä

å÷ñ=QxyãÜYâàÔkOQXåC¦Ñ÷Ëäê©ÉÒ�¤÷U)ãÙÄ´cüÙ¸Ô²³üöüÙ¸ý

åãä�	ÉÔ�«BC2i>½÷ªkÜã2i�À
ÉçéÀòÛçé�<=>½$à©ãä�	÷MFI¸p

�%çèÔ%�¤÷ãä�	£¤ê�©BC�ôäÚÄõé÷BCýåãä�	Ô



(ÄÅÇÉÑÖ-6-ÜáàÅâ2)äãåçéãä�	

[ äã
� ]

0.02-20ng/mL.

[ ¥�äãë ]

å¸Q20IÝÞ
åÜ`ãäåæçÉàãº÷i&¸ê9Êãäç%üµ÷ñ=Ô

[ �èê ]

¶åçéö«äãGFPT2©îäãYÎÏÐíúRì¡VîïcµÔ

�«ñ0çéù
¶Fó÷ën©ª?»Kw%�ÐÑÍÐíúRîïcµäã©îå¶åçé�?»Y"îä

ã÷ÎÏúR�îïcµÔ

[ äü= ]

äü=ö
åãº¸÷1èòÙCVj*ÔCVÜ%à = SD/meanè100

ôÕçù_kôEåçéü�ÀÒÀ�¸º¸
¶¨©º»äã©¿ö
¶oõãº20

E©ê×ÛÜªkñ=
¶÷i&¸ùSD¸Ô

ôPçùÖ_3IªkôE÷åçéê×ü�ÀÒÀ�¸º¸
¶¨©º»ãº©¿I
¶üök±åçéudã

º8E©ê×ÛÜªkñ=
¶÷i&¸ùSD¸Ô

ôÕçù CV<10%

ôPçù CV<12%

[ Vºê ]

îãº©åçéG�!´Õú�'²³<=+�©ùê0�;4¼«5%Ô

Qû¼¦íîhüåçéü �1äã¸÷£¤©BC[÷¡¢>½ô2»+?±�©£ÎUBC[Õ<=À5

=ù<ë>½ÔÎE�k±BC¤F¨©2i?û¥ûQæçÔ

[ BC¦ð ]

1ÀBC�ãäåÀåçù
¶äöF

2Àê
ÜãäåÍ
¶à100ÈL©êèé©376CâãÛ��ÿ§ë1¼OF

3Àè�Ï¾©êäãîÉA100ÈL©376CâãÛ��ÿ§ë1¼OF



4Àè�òÛ3EF

5ÀêäãîÉB100ÈL©376C�Å§ë30ê^F

6Àè�òÛ3EF

7ÀêðÉ150ÈL©��7�2ê^1IÙÔ
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2À¥¯÷BC¦ÑYåç÷�!êÀBC�÷ÐÑ2i5ùBC¡¢üvÐÑ©,ú�äöØ�÷ã¶ööÔ

3ÀªkôE÷k±Må?»p�¥°ç×©ãùäãëÀ±²=©,�ÄåçéÕ ¡¢¨©BC2i©³´µ

ï² ¡¢£iê�Ô

4À¶åçéÝ¶åç�
Ý¶üö©ª»ÙöÎ·nåª÷MåÔà�^_`a¶åçé÷BC ¡¸pë0¥

�÷äã¦ÑÔ
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â÷¾�4��ã¸ªäTÔ
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¢�ÈåüÿÔ

8ÀG
¶nö5ù2i÷¿INðÒ÷1�S?»��ªk÷BC¦Ñ©%5QX��BC¦Ñ÷?udê©B
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�ÍªkôEåçéôPçÌ¯÷%&Ô

10À¶åçé"YÎ·ÉÍklåçéÍªkoòäãk±Å÷ú÷Må�üé©%5ªÎsäã¦Ñª±�÷

%&Ô

11Àö«nöåçéÒ¹¥÷bÏ)ÐdQuÂÇÞ©Ê�«öuÂÇÞ%Ö_÷ÑºÀjÒòÓÀñ�oh$

t�ªk©%5°±ìò+Í¹åçé?ö«Î·úûuÂÇÞ÷äã©Ðd°±âªýþüöåçéäãu

ÂÇÞÔ

12À,³Ô
åÒ�ãú÷ñ=©Í�øÛ³BCTº
åäãñ=ÔÕ
÷óò?5=>
¶Ò�äúÓ»ï

¡åçéäã
�Ô

13À¹åçé?»ªôö«±�BC¶ý�!êªTº÷�ÖBC
å÷äã©èã©®î×sBC$Ô

14À¶2i ¡k
ôö«48TåçéÔ

15À¹åçé£¤§¨üö©ã4Îö«¬­®¯ÍZ[Î·öØ©°úû4ªüîåMõ÷ÙÚþÿ©ÛªÜ

ÝZ[òÞÿZÔ
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ÙÚ ?»)î Èàoá
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