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[ äãåÒÓ ]

äãÔÕ Öº äãÔÕ Öº

96×ØÙÚÛÜÝ 1 96×ØÞß 4

àáâ 2 àáâãäÆ 1å20mL

çæ 1 çèéêÆ 1å20mL

àâëÆA 1å120ìL àâãäÆA 1å12mL

àâëÆBÙPE-SAÝ 1å120ìL àâãäÆB 1å12mL

íÆ 1å10mL îïðÆÙ30åÝ 1å20mL

ûòü ¡ 1

[ ñòóôõóöäã ]

1½Luminex MAGPIX÷¨Luminex 100ø¨Luminex

200ø¨ÊBio-Rad÷,Bio-Plex÷çèùÙúûùüûòýþý²ÿ,���òà��áÝ

2½ë�Ê��èº�Æüö�	

3½ãä
âôEP�.

4½��Ê��ì�

5½ç��

6½��ïÆôÓü

7½0.01mol/LÙÊ1åÝÉÑéê� (PBS)¨pH=7.0-7.2

8½����ü

9½áàØ��ü

[ äãåô��ö��³ ]



1½ ��!ôäãåõ"�äã#$äã%à&É"'(�Ñ)*+¨,-äãå.)/01àáâ½àâëÆA

½àâëÆB2ö96×Ø(�ª-203C¨Ë4äã)5ª43C(�óòÑ

2½ ûò.ôäãåõ64äã7ñ$8äã%à&"'ô9:(�Ñ

*+õ

äãåÒáà;<=>¨$?@ñA<ç�BûòCûò.ô64äãåúûDEB?@.1FGÒûòHIÑJ

âK³LM2åìÉôà&Ná¨(O³Ò"�¿çPQ(RS¹ôÑ

[ àµôTUV(� ]

»¼õ1,Uª»¼ç��ÏôW»àµDX9�52úLÊ43CKY¨Z.1,000åg�ï20ç[¨\É¼]<¨

1É¼5ª-203CÊ-803C(�¨^_`abcÑ

»¾õòEDTAÊdefN¸gãTUàµ¨�1àµDTU.ô30ç[Òª2-83C 1,000åg�ï15ç[¨\É¼

]<àâ¨Ê1É¼5ª-203CÊ-803C(�¨^_`abcÑ

¿ÀÁ¾õ©hijô¿ÀkóÁ¾ôlñm�"©h

1Ý\óº¿Àn¨D²oPBSÙ0.01mol/L¨ pH=7.0-7.2ÝÏ¼ï�p»Æ¨Á¾ýqÕrÑ

2Ý1¿Àstún¨#Áô�u�5DvÉôw�xyÄÅéêÆ(z{IS007¨´|}~à�ÛôÄÂÃ¹ÅÇ

É©hijôéêÆ)ôÑÖ#OüÏÙèúô¿ÀÜáàâÝÑÙOº¤äã=1:20-1:50¨åàõ1mLÄÅé

êÆÏçu20-50mg¿À
µÑÝ

3Ý1é-ôèêÆëKíìîïñó¼Ñ

4Ý1kó�ôÁ¾Æ10,000åg�ï5ç[¨òôö¨É¼]<òªàâÊ5ª-203Cõ(�Ñ

ÂÃÄÅÆõDçèä@úý¨ÂÃñùò2õlñîïõ

1ÝûüÂÃ´ òoPBS¡¡¼ï¨Z.ò¢�Ûá£¤¨ª1,000åg�ï5ç[.,UÑÙè¥ÂÃ<¦

K�ï§¨,UÝÑ

2Ý1,U-ôÂÃòoPBSï3BC

3Ý1ÂÃòxyÄÅéêÆrèñ©:N107FÂÃ/ª«¨à¬ñá¨ÂÃ<2®íì¯îïñëÆó¼Ñ

4Ý1àµª2-83C 1,500åg�ï10ç[¨òôö¨É¼]<òªàâÊ5ª-203Cõ(�Ñ

ÂÃÇÈÉ¼ÊËÌôöàµõ)1,000åg�ï20ç[¨\É¼]<àâ¨Ê1É¼5ª-203CÊ-803C(�¨

^_`abcÑ

*+õ

1½2Éàµ#ñ©!(�¨43C(�úª1°¨-203C©íK1FG¨-803C©íK2FGÑ

2½àµ±²ë»m³´µ.àâ¶¬¨íâë»àµ©·®â¸àâÑ

3½àµûòý´é¹#ºñX9¨©´çÿûúcÅÑ

4½»ª¼ºàâÖ}¨½¾¿Àûò»¼Á©R»¾fN
µ®àâÑ

[ Luminex200 çèù ]

1.çè¤äõ50uLC

2.èêijõçæMagPlex;

3.Âçæºõ50Ã/Ä;

4.MFIÅõMedian.

[ äãáó ]

1½ûòý1"�ôäã�àµé¹#ºñX9Ù18-253CÝ¨à¬ äãåD°ÆLMÒ©Çûò¨)¢\±µ

Bä@"ñôáà;�äã¨�164ôáà;öäã$È¹;É(�Ñ



2½àáâ(bÊâ)õË%àáâçuàáâãäÆ0.5mL¨Ì�.X9Í5¼Î10ç[¨hL¡¡ÏÐÙ^_Ñ

ÒÝ¨Ëî:N100.0ng/mLÑáó7FãäàáâôEP�¨ËFEP�Ïçu300ÓLôàáâãäÆ¨àÔ"'|

BÕããät100.0ng/mL, 25.0ng/mL, 6.25ng/mL, 1.56ng/mL, 0.39ng/mL, 0.1ng/mL, 0.02ng/mL¨àáâã

äÆ(0ng/mL)§¨fNÚÛ×ÑN(Ö?@¶¬��é¨ËB?@)ûòxôàáâëÆÑ

item 1 2 3 4 5 6 7 Tube

GPI 100.0 25.0 6.25 1.56 0.39 0.1 0 ng/mL

3½àâëÆAöàâëÆBõDetection A öDetection BDûòý)ò×ØÙõÊÚÛ�ïîï¨2ûÜÝD�

üÊ%ÌôÆ¤ôä-�ÞÑ«òýçß2àâãäÆAÊB 1:100ãä(àõ10ÓLàâëÆA/990ÓLàâãä

ÆA)¨àçáÁ¨ãäýâ}²qãä�ôËB?@"ñôÂºåk(100ÓL/×)¨?æåkL´�åk0.1-0.

2mLÑ

4½îïðÆõ580mL��Ê��ì�çu20mLïðÆÙ30åÝãäñ600mLñçfÆî:Ñ

*+õ

1½àáâôãä©Ç§¨DØÏ®Ñ

2½àáâ)ª«òý15ç[ÒåkÑ àáâèÇûò°BÑ

3½àáâ½àâëÆAçfÆ½àâëÆBçfÆ)ûòÍ´ôãäÆåk¨ãäÆ©ÇáòÑò�Æé¡¡êë

àçáÁ¨^_ÑÒÑN(Ö?@¶¬ôáQé)ûòèº��¨��áèº�ÆüÑ)|}"ñôºìQå

k¨/º©áûòèºåkôlñÙà�\àâëÆAL¨°B©áúª10ÓLÝ¨2^_ítî:îïÑ

4½)ðraûòñëãäKôàáâ½àâëÆAçfÆ�àâëÆBçfÆÑ

5½ïðÆÙ30xÝÏà�¶òè±¨)q9óñX9¨¡¡áÁ¨ñ-¶òHWëÅô®åkÑ

6½äãåÏõçäãN��Æ¨ö÷ñå5tçfÆ.ûò¨Då5KøÏ<ÇíNùú�OºïÊ�Oûü¨

2ö?@Ï"òýþÿú:ï¨ít?@¶¬©áQ¨�ñHW�îÑ)ûò·��å5Ñ

[ àµîï ]

1½µ��è�äãåµ���¨©�íûò äãå"ítô
µ£ý��¨)ûò�ûòýàç	
-
µô

<Çûòº¨²�à�ô
µÑ

2½?@ý´q²â
µÏâöî:Ñ�î:©Dàá��ô��ÒL¨ò÷��Q¹Ë�¹?@ôµ�
âã

äÕÖÑà¬
âÏâöî:K�ÊK�¨)�
µ�ó�ôãäÊî�Ñ
µãäñòPBSÑ

3½�"à
µ©�ÐDü ¡"�
µúÏ¨úû®²?@@ÖË��é¨�*+��
µÑ

4½ûò¤�ÄÅÆkóô¿ÀÁ¾ÊÂÃþ\Æ<Çm�ª�!¤�öOô"u#$?@¶¬%ïÑ

5½�
µNÂÃÇÈÉ¼¨íN i
µÊ&íe'�¨àõÂÃ()½ÂÃÖº½T
LM*¨"2<Ç�D

àâ©±ô+,Ñ

6½�!-Z�ÛÊr¿�Û¨�./0ö10r¿�Û¨<ÇíNVµJâ"ûòôàâ¸¤ö23¸¤©4å

¨Á©Üàâ±Ñ

7½úûûòxy
µ¨(�LMK5<Çmí�Û6ÅÊ7éÁ#$?@¶¬%ïÑ

[ 8f9: ]

1½1?@ØôË×Òçu200ulçèéêÆò2²;¨!<.DáàØ��üÉX9=�10ç[¨ú.ØÊ×Ò

Æ¤¨]<òªç
8fÑ

2½ç
õçßõàá×½â
â×½ÚÛ×Ñõàá×7×¨|Bçu100ÓL©hî:ôàáâÙ>äãáó2

ÝÑÚÛ×ç100ÓLàáâãäÆÙ>äãáó¯?9µ.°�Ý¨4×çâ
âÙÊãä.ô
âÝ100Ó

L¨Ë×ç10ulçæ¨áàØçÉÞß¨373CáàØ��ü9ó1.5úL¨�Ð@Aõ5N800rpm¨�B2-4mm

¨CDçæô6Ñ



3½Éç��¨2ç[.ò�Æ¤¨ç�(Eô()õØÊ¨©òïðÑ

4½Ë×çàâëÆAçfÆ100ÓLÙ«òýåkÝ¨áàØÞß¨373CáàØ��ü9ó1úL¨�Ð@Aõ5

N800rpm¨�B2-4mm¨CDçæô6Ñ

5½Éç��¨2ç[.ò�Æ¤¨Ë×ò200ÓLôïðÆïð¨FÒ1-2ç[¨ò�×Ò"�Æ¤ÑraïØ3B

Ñµ.°Bïð.¨�\ÊG±64ôïðéêÆ¨1áàØGHD��IÉ¨1J�D×ÒôÆ¤Wõ�Ê

ÑâKøÜ<òÐç�ïØKLHtÑ

6½�pç�¨Ë×çàâëÆBçfÆÙ«òýåkÝ100ÓL¨áàØÞß¨373CáàØ��ü930ç[¨�Ð

@Aõ5N800rpm¨�B2-4mm¨CDçæô6Ñ

7½Éç��¨2ç[.ò�Æ¤¨Ë×ò200ÓLôïðÆïð¨FÒ1-2ç[¨ò�×Ò"�Æ¤ÑïØ3B¨l

ñh9:5Ñ

8½�pç�¨Ë×çíÆ150ÓL¨��=�2ç[¨ûèêMè¥()¨]<ÉKNÖÑ

*+õ

1½äãáóõáó°B?@"ñáôáà;¨ËÌô<Oè×ØÉ=õ¨©!¨$8ü ¡áA(�¨2óõB

ûòÑ

2½ç
õ?@8fÏ)ûò°BéôPQ�	¨^_ûüÑç
L*+©á�RÒJô¨1
âçªáàØÞõ

¨/º©Sö×ü¨¡¡TÐáÁÑV`´äãçu°
¨ç
KøÏ¯°F×Vµ.°F×ç
LMMU/

ºúÙ°VWkD10ç[2ÒÝ¨à¬X¼¨1m#$©hôY²9óZLM¨OÁ [\³´-âºÅôá

QéöraéÑN]âÅôáQé¨¿Àõ5a×®?@Ñ

3½9óõNCD
â�^¨?@L)1çÉÌÊÞßôáàØ5ª;åÒ¨2^_Æ¤�^¨ïØ.´/0®

õ98f¨_`LaP´^_áàØîªÊb()¨hL´cdefg¹ô9óLM�9:Ñ

4½ïðõàçïðhirá¨DËBïðKøÏ¨Pá1ïðÆHWØÊÑà¬ûòòÐïØK¨)Djkûò

.ôòªlm?@KøÏÑ

5½à¬?@XÒ;:�ª60%¨¿Àûòç;üþ�;:�nÑ

[ ?@/ï ]

1GPI¸¤�Üªçéèêop¨ktqÍr¤¨sèêÏçßçuàáâÊàµ¨ËÏGPIVt¨ªqÍr¤É

ô¸¤¶u¨Z.çuôöe¤ôGPI¸¤¨D1�¶uôôöe¤¸¤ïú.¨çuPEàvôw�e¨PEÜx^

.¨â}MFIÅÙMedian Fluorescence IntensityÝô¼ú�
âÏôGPIî:MlÍÎÑòLuminexçèùâ¹

¨ãä
âî:Ñ

[ ãä ]

yàáâö
µMFIÅHpÚÛ×MFIÅ.fÔÙz{ÔÝ¨àõ5a×¨|´\Ën#ÅãäÑ2àáâôî:

N}~àÙÊ�Ö~àÝ¨MFIÅN�~àÙÊ�Ö~àÝ¨Ä±àá��Ùµ�løm´|ÅÇløãäôR2Å

L¹¨2R2ÅÉÑÖª1N�ÝÑ¿ÀûòÜákf��àÉ®çè¨àcurve expert 1.30¨â}
âMFIÅ¨

�àá��â±Í´ôî:¨ä2ãäÕÖCÊòàáöôî:VMFIÅãä±àá��ôÅÇløm¨1
âô

MFIÅãuløm¨ãä±
âî:¨ôä2ãäÕÖ¨]N
âô?æî:Ñ

[ åjÖ} ]

N]çªãä¨/�î:Nò7ºÁMFIÅNí7º¨½¾ÄÔL7TòàáâôMFIÅfN�~àÙXéÝ¨àá

âôî:N}~àÙYéÝÑhLN]ä@¶¬ô§èé¨ÔÏþ£ôR/êÖ}Áh�ÖÅÑ¿Àûò�ÖÅú

ëàá��ÔÑ�ª?@8f;Éô©hÙà8f�½�Æíì½ïØíì�9:;É*Ý¨àá��ôMFIÅm

�"ïÖÑ"þ£ôàá��¢£î	¨?@�ñáâ}òñô?@úëàá��Ñ



(ÄÅÇ6ÉÑÖÜá)àâäãåàá��

[ àâ�� ]

0.1-100ng/mL.

[ µ�àâï ]

âÅN20FÚÛ
âÙ]àáâãäÆÝâ¹ôn#Åç?Õàáï"�´ôî:Ñ

[ �Öé ]

µäãåòªàâGPI¨ëàâVËÌÍñöOó [òô`´Ñ

�ªö-íìö
µLõôïk¨©<ÇHt"�ÍÎÊÍñöOòô`´àâ¨íâµäãå�<ÇV�ëà

âôËÌöO�òô`´Ñ

[ ì©: ]

ì©:ò
ââ¹Åô7ÖúÖCVo'ÑCVÙ%Ý = SD/meanå100

ùÒïõ\hùBäãå��½Ï½�Å¹Å
µ®¹ºàâ¨Ëû
µtüâ¹20

B¨çßãä©hî:
µôn#ÅöSDÅÑ

ùMïõÇ\3F©hùBôäãåçß��½Ï½�Å¹Å
µ®¹ºâ¹¨ËF
µûòh°äãåraâ

¹8B¨çßãä©hî:
µôn#ÅöSDÅÑ

ùÒïõ CV<10%

ùMïõ CV<12%

[ S¹é ]

ëâ¹¨äãåD��³Ò �$¿À9:(�¨¡é6�A1úª5%Ñ

N¢ú¥õíe�äãå£¤ý.àâÅô³´¨?@Xô¥¦;Éñ/º(E°$¨§ËR?@XÒ9:½;

:ö9ó;ÉÑËB�h°?@¨L®8f<¢©ªNîïÑ

[ ?@«ø ]

1½?@ýàáâ½äãö
µáóC

2½ç
ÙàáâÊ
µÝ100ÓL¨ççæ¨373CáàØ��ü¬ó1.5úLC

3½ç�ØÊ¨çàâëÆA100ÓL¨373CáàØ��ü¬ó1úLC



4½ç�ïØ3BC

5½çàâëÆB100ÓL¨373C�Ð¬ó30ç[C

6½ç�ïØ3BC

7½çíÆ150ÓL¨��=�2ç[.NÖÑ

[ ü  ]

1½�ª²�;Éö�íì�n®©Ç�£z¯þ£ô"�"�/°®Wpô±¹Vçè¨µJâ<Ç�D°

¹ôOºíì²³Ñ

2½µ´ô?@¶¬Väãô��é½?@�ôÍÎ8f2ö?@¥¦©sÍÎ¨) �áóà�ôàµóûÑ

3½©hùBôh°Jâ<Çm�©µïß¨àõàâï½¶·:¨)|}äãåÒü ¡®?@8f¨¸¹º

ì±ü ¡¢fî	Ñ

4½µäãåå»äã��å»ûò¨©ÇáòË¼kí¯ôJâÑè�cdefµäãåô?@ü ½mé-µ

�ôàâ¶¬Ñ

5½D��ö9óKøÏ^_1äã¾¿DÀÁÏÑ"�äã%Ì�ÌÂ2CD�^�èôöûü¨íN�Û�Å

áôÊ&1#$âÅ©áQÑ

6½Ã�ÄôáÅØØ×Ï<Çm�©µ�
öO¨âNli²Æ¨©m�?@¶¬ít_`³´ÑáàØDûò

LO�wÇÈ\±¨)ðþý\±Ñ

7½�ª8f�©jk½8fÉîÊ�îÇòNÖùøÊ*P�<Ç#$�î¶¬ôJôÑ?@ý)ËÂÌNü 

¡�ÍäùüÑ

8½D
µkó2ö8fôËFKøÏô7¤P<Ç#$©hô?@¶¬¨"2N]þ�?@¶¬ô<raé¨?

@ôË°98fPñácdWkÑ

9½äãåD±Îý#ëKcdOà¨Ï�ª¶Ð;Éöy?@X;ÉïÖ¨<Çmít?@¶¬V±Î¶¬©°

$Ê©hùBäãåùMïÑ¼ô+,Ñ

10½µäãå�VË¼ÎÒhiäãåÊ©hlñàâh°~ôöôJâ��ã¨"2©Ópàâ¶¬©°$ô

+,Ñ

11½òªkóäãåÏ¸¤ô_Ô/¦iNr¿�Û¨Ï�ªór¿�Û"Ç\ôÕÆ½oÖú×½ù¤lm*

y�©h¨"2½¾óñ(Ö äãå<òªË¼��r¿�Ûôàâ¨¦i½¾Ü©úûûòäãåàâr

¿�ÛÑ

12½)²Ø
âÏâöôî:¨Ê�õã²?@Q¹
âàâî:ÑÙ
ôîï<2CD
µÏàöÐºí

±äãåàâ��Ñ

13½ äãå<Ç©óòª°!?@µ���é©Q¹ô�Ú?@
âôàâ¨åà¨»íÛp?@*Ñ

14½µ8fü h
óòª48TäãåÑ

15½ äãå¢£¦§ûò¨à1Ëòª«¬®Ê_`Ë¼òÜ¨½��1©�íâJôôÝÞ��¨ß©à

á_`ñâ�_Ñ

[ ÝÞÅã ]

ÝÞ <Ç/í Åälå

àá��ï

àáâáó©lQ ®lQôàáâæ:ãä

�\öïð©àç àçô�\öïð

�Æ©ìQ àâ��l�Æü



ì©:�

çæïð©àç $ü ¡áAàç=�ïð�FÒ

áÁ©àç��\äã©� àçáÁ��\äã

raùò�	½Óü�Þß
ûòç
üáçèxô�	½ûò

xôÓü�Þß

ç
©ìQ àâ��l�Æü

MFIÅ�

Ë×çôäãº©ìQ �l�Æü¨ìQçuäã

9óLM©lQ (Öà�ô9óLM

9ó9:©lQ
äãánºñX9�(ÖáQô9

ó9:

PEàvöÉ� çèäã

PEàvöãäÕÖ©� $8ü ¡?@8f

í±NÖLMNÖ Dü ¡¿ÀôNÖLMÒNÖ


µÅ

©lQô
µ��lm
lQ��
µ¨ûòxy
µ®

?@

©lQô
µ,U�îïlñ T\lQô
µ,U�îïlñ

âöOD
µÏÐº� ûòxy
µ¨ra?@


