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[ âäãÒÓ ]

âäÔÕ Ö¸ âäÔÕ Ö¸

96×ØÙÚÛÜÝ 1 96×ØÞß 4

àáâ 2 àáâãäÆ 1å20mL

åæ 1 çèéêÆ 1å20mL

áàëÆA 1å120ìL áàãäÆA 1å12mL

áàëÆBÙPE-SAÝ 1å120ìL áàãäÆB 1å12mL

íÆ 1å10mL îïðÆÙ30åÝ 1å20mL

úóùûü 1

[ ñòóôõóöâä ]

1½Luminex MAGPIX÷¦Luminex 100ø¦Luminex

200ø¦ÊBio-Rad÷,Bio-Plex÷çèùÙúûùüúóýþý°ÿ,���òá��áÝ

2½ê�Ê��é¸�Æüö�	

3½ãä
âôEP�.

4½��Ê��í�

5½å��

6½��ïÆôÓü

7½0.01mol/LÙÊ1åÝÄÅéê� (PBS)¦pH=7.0-7.2

8½����ü

9½ÜàØ��ü

[ âäãô��ö��± ]



1½ ��!ôâäãö"�âä#$âä%à&É"'(�Ñ)*+¦,-âäã.)/01àáâ½áàëÆA

½áàëÆB2ö96×Ø(�¨-203C¦Ë4âä)5¨43C(�óóÑ

2½ úó.ôâäãö64âä7ñ$8âä%à&"'ô9:(�Ñ
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âäãÒÜà;<=>¦$?@ñA<ç�BúóCúó.ô64âäãúûDEB?@.1FGÒúóHIÑJ
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[ à³ôTUV(� ]

»¼ö1,U¨»¼ç��ÏôW»à³DX9�52¹LÊ43CKY¦Z.1,000åg�î20ç[¦\É¼]<¦

1É¼5¨-203CÊ-803C(�¦^_`abcÑ

»¾öóEDTAÊdefN¶gäTUà³¦�1à³DTU.ô30ç[Ò¨2-83C 1,000åg�î15ç[¦\É¼

]<áà¦Ê1É¼5¨-203CÊ-803C(�¦^_`abcÑ

¿ÀÁ¾ö§hijô¿ÀkóÁ¾ôlïm�"§h

1Ý\ñ¸¿Àn¦D°oPBSÙ0.01mol/L¦ pH=7.0-7.2ÝÏ¼ï�p»Æ¦Á¾ýqÕrÑ

2Ý1¿Àst¹n¦#Áô�u�5DvÉôw�xyÄÅéêÆ(z{IS007¦²|}~à�ÛôÄÂÃ·ÅÇ

É§hijôéêÆ)ôÑÖ#OüÏÙé¹ô¿ÀÜáàâÝÑÙO¸¢äã=1:20-1:50¦åàö1mLÄÅé

êÆÏçu20-50mg¿À
³ÑÝ

3Ý1é-ôèêÆëKíìîïñó¼Ñ

4Ý1kó�ôÁ¾Æ10,000åg�î5ç[¦òôö¦É¼]<ó¨áàÊ5¨-203Cõ(�Ñ

ÂÃÄÅÆöDçèâ@úý¦ÂÃñùó2õlïîïö

1ÝûüÂÃ² óoPBS¡¡¼ï¦Z.ó¢�ÛÜ£¤¦¨1,000åg�î5ç[.,UÑÙè¥ÂÃ<¦

K�î§¨,UÝÑ

2Ý1,U-ôÂÃóoPBSï3BC

3Ý1ÂÃóxyÄÅéêÆrèñ©:N107FÂÃ/ª«¦à¬ñá¦ÂÃ<2®íì¯îïñëÆó¼Ñ

4Ý1à³¨2-83C 1,500åg�î10ç[¦òôö¦É¼]<ó¨áàÊ5¨-203Cõ(�Ñ

ÂÃÇÈÉ¼ÊËÌòôà³ö)1,000åg�î20ç[¦\É¼]<áà¦Ê1É¼5¨-203CÊ-803C(�¦

^_`abcÑ
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1½2Éà³#ñ©!(�¦43C(�¹¨1°¦-203C§íK1FG¦-803C§íK2FGÑ

2½à³±²ë»m³´µ.áà¶¬¦ëâë»à³§·®â¸áàÑ

3½à³úóý²é¹#ºñX9¦§²çÿúúcÅÑ

4½»¨¼¸áàÖ}¦½¾¿Àúó»¼Á§R»¾fN
³®áàÑ

[ Luminex200 çèù ]

1.çè¢äö50uLC

2.éèijöåæMagPlex;

3.Âåæ¸ö50Ã/Ä;

4.MFIÅöMedian.

[ âäáó ]

1½úóý1"�ôâä�à³é¹#ºñX9Ù18-253CÝ¦à¬ âäãD®ÆLMÒ§Çúó¦) \±³

Bâ@"ñôÜà;�âä¦�164ôÜà;öâä$È·;É(�Ñ



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

ÒÝ¦Ëî:N20.0ng/mLÑáó7FãäàáâôEP�¦ËFEP�Ïçu300ÓLôàáâãäÆ¦àÔ"'|

BÕããät20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¦àáâãä

Æ(0ng/mL)§¨fNÚÛ×ÑN(Ö?@¶¬��ç¦ËB?@)úóxôàáâëÆÑ

item 1 2 3 4 5 6 7 Tube

PGK1 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3½áàëÆAöáàëÆBöDetection A öDetection BDúóý)ó×ØÙõÊÚÛ�îîï¦2úÜÝD�

üÊ%ÌôÆ¢ôä-�ÞÑ©óýçß2áàãäÆAÊB 1:100ãä(àö10ÓLáàëÆA/990ÓLáàãä

ÆA)¦àçáÁ¦ãäýâ}°qãä�ôËB?@"ñôÂ¸åk(100ÓL/×)¦?æåkL²�åk0.1-0.

2mLÑ

4½îïðÆö580mL��Ê��í�çu20mLïðÆÙ30åÝãäñ600mLñçfÆî:Ñ
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1½àáâôãä§Ç§¨DØÏ®Ñ

2½àáâ)¨©óý15ç[ÒåkÑ àáâèÇúó®BÑ

3½àáâ½áàëÆAçfÆ½áàëÆBçfÆ)úóÍ²ôãäÆåk¦ãäÆ§ÇáóÑó�Æé¡¡êë

àçáÁ¦^_ÑÒÑN(Ö?@¶¬ôáQç)úóé¸��¦��áé¸�ÆüÑ)|}"ñô¸ìQå

k¦/¸§áúóé¸åkôlïÙà�\áàëÆAL¦®B§á¹¨10ÓLÝ¦2^_ítî:îïÑ

4½)ðraúóñëãäKôàáâ½áàëÆAçfÆ�áàëÆBçfÆÑ

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

6½âäãÏõçâäN��Æ¦ö÷ñå5tçfÆ.úó¦Då5KøÏ<ÇëNùú�O¸ïÊ�Oûü¦

2ö?@Ï"óýþÿú:ï¦ít?@¶¬§áQ¦�ñHW�îÑ)úóµ��å5Ñ
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1½³��è�âäã³���¦§�ëúó âäã"ítô
³£ý��¦)úó�úóýàç	
-
³ô

<Çúó¸¦°�à�ô
³Ñ

2½?@ý²q°à
³Ïàôî:Ñ�î:§Dàá��ô��ÒL¦ó÷��Q·Ë�·?@ôµ�
âã

äÕÖÑà¬
âÏàôî:K�ÊK�¦)�
³�ñ�ôãäÊî�Ñ
³ãäñóPBSÑ

3½�"á
³§�ÐDùûü"�
³úÏ¦úû®°?@@ÖË��ç¦�*+��
³Ñ

4½úó¤�ÄÅÆkóô¿ÀÁ¾ÊÂÃþ\Æ<Çm�¨�!¤�ôOô"u#$?@¶¬%ïÑ

5½�
³NÂÃÇÈÉ¼¦ëN i
³Ê&ëe'�¦àöÂÃ()½ÂÃÖ¸½T
LM*¦"2<Ç�D

áà§±ô+,Ñ

6½�!-Z�ÛÊr¿�Û¦�./0ö10r¿�Û¦<ÇëNV³Jâ"úóôáà¶¢ö23¶¢§4å

¦Á§Üáà±Ñ

7½úûúóxy
³¦(�LMK5<Çmë�Û6ÅÊ7çÁ#$?@¶¬%ïÑ

[ 8f9: ]

1½1?@ØôË×Òçu200ulçèéêÆó2°;¦!<.DÜàØ��üÉX9=�10ç[¦ú.ØÊ×Ò

Æ¢¦]<ó¨ç
8fÑ

2½ç
öçßõàá×½à
â×½ÚÛ×Ñõàá×7×¦|Bçu100ÓL§hî:ôàáâÙ>âäáó2

ÝÑÚÛ×ç100ÓLàáâãäÆÙ>âäáó?9µ.®�Ý¦4×çà
âÙÊãä.ô
âÝ100Ó

L¦Ë×ç10ulåæ¦ÜàØçÉÞß¦373CÜàØ��ü9ó1¹L¦�Ð@Aõ5N800rpm¦�B2-4mm¦

CDåæô6Ñ



3½Éå��¦2ç[.ò�Æ¢¦å�(Eô()õØÊ¦§óïðÑ

4½Ë×çáàëÆAçfÆ100ÓLÙ©óýåkÝ¦ÜàØÞß¦373CÜàØ��ü9ó1¹L¦�Ð@Aõ5

N800rpm¦�B2-4mm¦CDåæô6Ñ

5½Éå��¦2ç[.ò�Æ¢¦Ë×ó200ÓLôïðÆïð¦FÒ1-2ç[¦ò�×Ò"�Æ¢ÑraïØ3B

Ñµ.®Bïð.¦�\ÊG±64ôïðéêÆ¦1ÜàØGHD��IÉ¦1J�D×ÒôÆ¢Wõ�Ê

ÑâKøÜ<òÐå�ïØKLHtÑ

6½�på�¦Ë×çáàëÆBçfÆÙ©óýåkÝ100ÓL¦ÜàØÞß¦373CÜàØ��ü930ç[¦�Ð

@Aõ5N800rpm¦�B2-4mm¦CDåæô6Ñ

7½Éå��¦2ç[.ò�Æ¢¦Ë×ó200ÓLôïðÆïð¦FÒ1-2ç[¦ò�×Ò"�Æ¢ÑïØ3B¦l

ïh9:5Ñ

8½�på�¦Ë×çíÆ150ÓL¦��=�2ç[¦úéèMè¥()¦]<ÉKNÖÑ
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1½âäáóöáó®B?@"ñáôÜà;¦ËÌô<Oé×ØÉ=õ¦©!¦$8ùûüáA(�¦2óõB

úóÑ

2½ç
ö?@8fÏ)úó®BçôPQ�	¦^_ûüÑç
L*+§á�RÒJò¦1
âç¨ÜàØÞõ

¦/¸§Sö×ü¦¡¡TÐáÁÑV`²âäçu®
¦ç
KøÏ®F×Vµ.®F×ç
LMMU/

¸¹Ù®VWkD10ç[2ÒÝ¦à¬X¼¦1m#$§hôY°9óZLM¦OÁû[\³´-à¸Åôá

QçöraçÑN]àÅôáQç¦¿Àõ5a×®?@Ñ

3½9óöNCD
â�^¦?@L)1çÉÌÊÞßôÜàØ5¨;ãÒ¦2^_Æ¢�^¦ïØ.²/0®

õ98f¦_`LaP²^_ÜàØî¨Êb()¦hL²cdefg·ô9óLM�9:Ñ

4½ïðöàçïðhirá¦DËBïðKøÏ¦Pá1ïðÆHWØÊÑà¬úóòÐïØK¦)Djkúó

.ôó¨lm?@KøÏÑ

5½à¬?@XÒ;:�¨60%¦¿Àúóç;üþ�;:�nÑ

[ ?@/ï ]

1PGK1¶¢�Ü¨åçéèop¦ktqÍr¢¦séèÏçßçuàáâÊà³¦ËÏPGK1Vt¨¨qÍr¢

Éô¶¢¶u¦Z.çuòôe¤ôPGK1¶¢¦D1�¶uôòôe¤¶¢ïú.¦çuPEàvôw�e¦PEÜ

Ö^.¦â}MFIÅÙMedian Fluorescence IntensityÝô¼¹�
âÏôPGK1î:MlÍÎÑóLuminexçèù

à·¦ãä
âî:Ñ

[ ãä ]

xàáâö
³MFIÅHpÚÛ×MFIÅ.fÔÙyzÔÝ¦àõ5a×¦{²\Ën#ÅãäÑ2àáâôî:

N|}àÙÊ�Ö}àÝ¦MFIÅN~}àÙÊ�Ö}àÝ¦�±àá��Ùµ�løm²|ÄÅløãäôR2Å

L·¦2R2ÅÇÉÑ¨1N�ÝÑ¿ÀúóÖÜkf��áÉ®çè¦àcurve expert 1.30¦â}
âMFIÅ¦

�àá��à±Í²ôî:¦â2ãäÕÖCÊóàáôôî:VMFIÅãä±àá��ôÄÅløm¦1
âô

MFIÅäuløm¦ãä±
âî:¦ôâ2ãäÕÖ¦]N
âô?æî:Ñ

[ ãjÖ} ]

N]å¨ãä¦/�î:Nò7¸ÁMFIÅNë7¸¦½¾�ÔL7TóàáâôMFIÅfN~}àÙXçÝ¦àá

âôî:N|}àÙYçÝÑhLN]â@¶¬ô§éç¦ÔÏþ¡ôR/èÖ}Áh�ÖÅÑ¿Àúó�ÖÅú

êàá��ÔÑ�¨?@8f;Éô§hÙà8f�½�Æëí½ïØëí�9:;É*Ý¦àá��ôMFIÅm

�"ïìÑ"þ¡ôàá�� ¡î	¦?@�ñáâ}òñô?@úêàá��Ñ



(ÄÅÇÉÅÑÖÜ1)áàâäãàá��

[ áà�� ]

0.02-20ng/mL.

[ µ�áàï ]

âÅN20FÚÛ
âÙ]àáâãäÆÝà·ôn#Åç?Õàáï"�²ôî:Ñ

[ �ìç ]

³âäãó¨áàPGK1¦ëáàVËÌÍñôOóû[òô`²Ñ

�¨ö-ëíö
³Lõôïk¦§<ÇHt"�ÍÎÊÍñôOòô`²áà¦ëâ³âäã�<ÇV�ëá

àôËÌôO�òô`²Ñ

[ ì©: ]

ì©:ó
âà·Åô7ìúÖCVo'ÑCVÙ%Ý = SD/meanå100

ùÒïö\hùBâäã��½Ï½�Å·Å
³®·¸áà¦Ëû
³tüà·20

B¦çßãä§hî:
³ôn#ÅöSDÅÑ

ùMïöÇ\3F§hùBôâäãçß��½Ï½�Å·Å
³®·¸à·¦ËF
³úóh®âäãraà

·8B¦çßãä§hî:
³ôn#ÅöSDÅÑ

ùÒïö CV<10%

ùMïö CV<12%

[ S·ç ]

ëà·¦âäãD��±Ò �$¿À9:(�¦¡ç6�A1¹¨5%Ñ

N¢¹£õëe�âäã£¤ý.áàÅô³´¦?@Xô¥¦;Éñ/¸(E®$¦§ËR?@XÒ9:½;

:ö9ó;ÉÑËB�h®?@¨L®8f<¢©õNîïÑ

[ ?@ªø ]

1½?@ýàáâ½âäö
³áóC

2½ç
ÙàáâÊ
³Ý100ÓL¦çåæ¦373CÜàØ��ü«ó1¹LC

3½å�ØÊ¦çáàëÆA100ÓL¦373CÜàØ��ü«ó1¹LC



4½å�ïØ3BC

5½çáàëÆB100ÓL¦373C�Ð«ó30ç[C

6½å�ïØ3BC

7½çíÆ150ÓL¦��=�2ç[.NÖÑ

[ ùû ]

1½�¨²�;Éö¬�ëí�n§Ç�¡z®þ¡ô"�"�/¯®Wpô°·Vçè¦³Jâ<Ç�D®

·ôO¸ëí±²Ñ

2½µ³ô?@¶¬Vâäô��ç½?@�ôÍÎ8f2ö?@¥¦©sÍÎ¦) �áóà�ôà³óûÑ

3½§hùBôh®Jâ<Çm�©´ïß¦àöáàï½µ¶:¦)|}âäãÒùûü®?@8f¦·¸¹

í¯ùûü fî	Ñ

4½³âäãåºâä��åºúó¦§ÇáóË»kí®ôJâÑè�cdef³âäãô?@ùû¼mé-µ

�ôáà¶¬Ñ

5½D��ö9óKøÏ^_1âä½¾D¿ÀÏÑ"�âä%Ì�ÌÁ2CD�^�éòôûü¦ëN�Û�Å

ÜôÊ&1#$àÅ§áQÑ

6½Â�ÃôÜÄØØ×Ï<Çm�©´�
ôO¦âNli²Å¦§m�?@¶¬ít_`³´ÑÜàØDúó

LO�wÆÇ\±¦)ðþý\±Ñ

7½�¨8f�§jk½8fÈîÊ�îÇóNÖùøÉ*P�<Ç#$�î¶¬ôJòÑ?@ý)ÊÂËNùû

ü�ÌâùüÑ

8½D
³kó2ö8fôËFKøÏô7¤P<Ç#$§hô?@¶¬¦"2N]þ�?@¶¬ô<raç¦?

@ôË®98fPñácdWkÑ

9½âäãD±Íý#ëKcdOá¦Î�¨´Ï;Éöx?@X;Éïì¦<Çmít?@¶¬V±Í¶¬§®

$Ê§hùBâäãùMïÐ¼ô+,Ñ

10½³âäã�VË»ÍÑhiâäãÊ§hlïáàh®~ôôôJâ��ã¦"2§Òpáà¶¬§®$ô

+,Ñ

11½ó¨kóâäãÏ¶¢ô_Ó/¦iNr¿�Û¦Î�¨ór¿�Û"Ç\ôÔÆ½oÕúÖ½ù¤lm*

x�§h¦"2½¾óï(Ö âäã<ó¨Ë»��r¿�Ûôáà¦¦i½¾Ü§úûúóâäãáàr

¿�ÛÑ

12½)°×
âÏàôôî:¦Ê�õã°?@Q·
âáàî:ÑØ
ôîï<2CD
³ÏáôÐ¸í

±âäãáà��Ñ

13½ âäã<Ç§ñó¨®!?@³���ç§Q·ô�Ù?@
âôáà¦åà¦»ëÚp?@*Ñ

14½³8fùûh
ñó¨48TâäãÑ

15½ âäã ¡¤¥úó¦à1Ëó¨©ª«¬Ê_`Ë»óÛ¦½��1§�ëâJòôÜÝ��¦Þ§ß

à_`ïá�_Ñ

[ ÜÝÅâ ]

ÜÝ <Ç/ë Åãlä

àá��ï

àáâáó§lQ ®lQôàáâå:ãä

�\öïð§àç àçô�\öïð

�Æ§ìQ áà��l�Æü



ì©:�

åæïð§àç $ùûüáAàç=�ïð�FÒ

áÁ§àç��\âä§� àçáÁ��\âä

raùó�	½Óü�Þß
úóç
üáæçxô�	½úó

xôÓü�Þß

ç
§ìQ áà��l�Æü

MFIÅ�

Ë×çôâä¸§ìQ �l�Æü¦ìQçuâä

9óLM§lQ (Öà�ô9óLM

9ó9:§lQ
âäánºñX9�(ÖáQô9

ó9:

PEàvôÈ� æçâä

PEàvôãäÕÖ§� $8ùûü?@8f

í±NÖLMNÖ Dùûü¿ÀôNÖLMÒNÖ


³Å

§lQô
³��lm
lQ��
³¦úóxy
³®

?@

§lQô
³,U�îïlï T\lQô
³,U�îïlï

àôOD
³ÏÐ¸� úóxy
³¦ra?@


