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[ ±²³ó ]

´äãåµó¶·£ìîï¸¹â¸ºú»¼½»¾½¿ÀÁ¾½ÂÃÄÅÆ½ÂÃÇÈÉ¼ÊËÌÍÎòôÆ

£ÏPPM1AÐ¹Ñ

[ äãåÒÓ ]

äãÔÕ Ö¹ äãÔÕ Ö¹

96×ØÙÚÑÛÜ 1 96×ØÝÞ 4

ßàá 2 ßàáâãÆ 1ä20mL

çå 1 æçèéÆ 1ä20mL

àâêÆA 1ä120ëL àââãÆA 1ä12mL

àâêÆBÙPE-SAÜ 1ä120ëL àââãÆB 1ä12mL

ìÆ 1ä10mL íîïÆÙ30äÜ 1ä20mL

ùóûü  1

[ ðñòóôòõäã ]

1½Luminex MAGPIXö§Luminex 100÷§Luminex

200÷§ÊBio-Radö,Bio-PlexöæçøÙùúøûùóüýü±þ,ÿ��ñà��àÜ

2½ê�Ê��é¹�Æûõ��

3½âã	áóEP
.

4½��Ê��í

5½ç��

6½��îÆóÓû

7½0.01mol/LÙÊ1äÜÖÜèé� (PBS)§pH=7.0-7.2

8½����û

9½áßØ��û

[ äãåó��õ��² ]



1½ ���óäãåö!�äã"#äã$ß%É!&'�Ñ()*§+,äãå-(./0ßàá½àâêÆA

½àâêÆB1õ96×Ø'�©-202C§Ë3äã(4©42C'�òóÑ

2½ ùó-óäãåö53äã6ð#7äã$ß%!&ó89'�Ñ

)*ö

äãåÒáß:;<=§#>?ð@;æ�AùóBùó-ó53äãåùúCDA>?-1EFÒùóGHÑI

áJ²KL1åíÉóß%Mà§'N²Ò!�¿æOP'QR¸óÑ

[ ß´óSTU'� ]

¿ÀÁ¾ö¨VWXó¿ÀYòÁ¾óZï[�!¨V

1Ü\ñ¹¿À]§C±^PBSÙ0.01mol/L§ pH=7.0-7.2ÜÏ¼î�_»Æ§Á¾ü`ÕaÑ

2Ü0¿Àbcº]§"Áó�d�4CeÉóf�ghÄÅèéÆ(ijIS007§³ÄklßÉÑómÂÃ¸no

p¨VWXóèéÆ)óqr"NûÏÙéºó¿ÀstuvÜÑÙN¹£wx=1:20-1:50§yuö1mLÄÅè

éÆÏzd20-50mg¿À	´ÑÜ

3Ü0{,ó|}Æ~J�ÄÅÇÉÑ¼Ñ

4Ü0Yò�óÁ¾Æ10,000äg�î5æÖ§Üáà§É¼â;ó©àâÊ4©-202Cä'�Ñ

ÂÃÄÅÆöCæçä?ãü§ÂÃðåó1äZïÅÇö

1ÜçéÂÃ³èó^PBSêê¼î§ë-óíÉÑáìî§©1,000äg�î5æÖ-+TÑÙ|ïÂÃ;ñ

J�îóò+TÜÑ

2Ü0+T,óÂÃó^PBSî3AB

3Ü0ÂÃóghÄÅèéÆa|Éô9M107EÂÃ/öõ§uúðt§ÂÃ;1ùû�ÄüÅÇÉêÆÑ¼Ñ

4Ü0ß´©2-82C 1,500äg�î10æÖ§Üáà§É¼â;ó©àâÊ4©-202Cä'�Ñ

ÂÃÇÈÉ¼ÊËÌòôß´ö(1,000äg�î20æÖ§\É¼â;àâ§Ê0É¼4©-202CÊ-802C'�§

 ¡¢£¤¥Ñ

)*ö

1½1Éß´"ðô�'�§42C'�º©1¦§-202C¨�J1EF§-802C¨�J2EFÑ

2½ß´§¨ê»[©ª«-àâ¬ú§ëvê»ß´¨ùûv®àâÑ

3½ß´ùóü³è¯"°É±8§¨³zþùã¥ÅÑ

4½²©õ¹àâÖk§³´µ¶ùó»¼·¨Q»¾¸M	´ùûàâÑ

[ Luminex200 æçø ]

1.æç£wö50uLB

2.éèWXöçåMagPlex;

3.¹çå¹ö50º/»;

4.MFI¼öMedian.

[ äãàò ]

1½ùóü0!�óäã�ß´è¯"°É±8Ù18-252CÜ§uúèäãåC¯½KLÒ¨¾ùó§(¡\§´

Aä?!ðóáß:�äã§ÿ053óáß:õäã#¿¸:À'�Ñ

2½ßàá(¤Áá)öÂ$ßàázdßàáâãÆ0.5mL§Ã�-±8Ä4õÅ10æÖ§VKêêÆÇÙ ¡È

ÉÜ§Ëí9M20.0ng/mLÑàò7EâãßàáóEP
§ÂEEP
Ïzd300ÊLóßàáâãÆ§uË!&Ä

AÌxâãc20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL§ßàáâã

Æ(0ng/mL)óò¸MÚÑ×ÑM'Í>?¬ú��Ç§ÂA>?(ùógóßàáêÆÑ



item 1 2 3 4 5 6 7 Tube

PPM1A 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3½àâêÆAõàâêÆBöDetection A õDetection BCùóü(óÎÏÐäÊÑÒ�îÅÇ§1ùÓÔC


éÊ$ÃóÆ£áw,
ÕÑªóüæÖ1àââãÆAÊB 1:100âã(uö10ÊLàâêÆA/990ÊLàââã

ÆA)§×æØÁ§âãüÙk±`ÚÛ�óÂA>?!ðó¹¹ÜY(100ÊL/×)§>ÝÜYK³�ÜY0.1-0.

2mLÑ

4½íîïÆö580mL��Ê��ízd20mLîïÆÙ30äÜâãÉ600mLÉÞ¸Æí9Ñ

)*ö

1½ßàáóâã¨¾óòCØÏùûÑ

2½ßàá(©ªóü15æÖÒÜYÑèßàáß¾ùó¯AÑ

3½ßàá½àâêÆAÞ¸Æ½àâêÆBÞ¸Æ(ùóÍ³óâãÆÜY§âãÆ¨¾ØóÑó�Æàêêáâ

×æØÁ§ ¡ÈÉÑM'Í>?¬úóàPÇ(ùóé¹�
§ÿ�àé¹�ÆûÑ(Äk!ðó¹ãPÜ

Y§.¹¨tùóé¹ÜYóZïÙu�\àâêÆAK§¯A¨tº©10ÊLÜ§1 ¡äcí9åæÑ

4½(ça£ùóè~âãJóßàá½àâêÆAÞ¸Æ�àâêÆBÞ¸ÆÑ

5½îïÆÙ30xÜÏu�¬éç§§(`8êÉ±8§êêØÁ§É,¬éGëêÅìùûÜYÑ

6½äãåÏíæäãM��Æ§îïðÜ4cÞ¸Æ-ùó§CÜ4JðÏ;¾ëMñòN¹æÊNóô§

1õ>?Ï!óõö÷ò9æ§äc>?¬ú¨àP§øÉGëùåÑ(ùó¶�Ü4Ñ

[ ß´ÅÇ ]

1½´úûßüäãå´ýþÿ§¨üëùóèäãå!äcó	´ìõþÿ§(ùó�ùóü×æ��,	´ó

;¾ùó¹§±�×�ó	´Ñ

2½>?ü³`±â	´Ï�âôí9Ñ�í9¨Cßà��ó	
ÒK§óï��P¸Ë¸>?ó«�	áâ

ãÌÖÑuú	áÏ�âôí9J�ÊJ�§(ü	´�ñ�óâãÊí�Ñ	´âãðóPBSÑ

3½�!à	´¨�ÐCûü !�	´ãÏ§ùúùû±>??ÍË��Ç§ÿ)*��	´Ñ

4½ùóî�ÄÅÆYòó¿ÀÁ¾ÊÂÃý\Æ;¾[�©��î�ôNó�d��>?¬ú�æÑ

5½�	´MÂÃÇÈÉ¼§ëMèW	´Á�ë���§uöÂÃ!"½ÂÃÖ¹½S	KL#§!1;¾�C

àâ¨§ó$%Ñ

6½��&ëÉÑÊa¿ÉÑ§�'()õ*)a¿ÉÑ§;¾ëMU´Iá!ùóóàâ·£õ+,·£¨-Ü

§·¨Ûàâ§Ñ

7½ùúùógh	´§'�KLJ.;¾[ëÉÑ/ÅÊ0Ç·��>?¬ú�æÑ

[ 1¸23 ]

1½0>?ØóÂ×Òzd200ulæçèéÆó1±4§�5-CáßØ��ûÉ±86�10æÖ§ã-ÏÁ×Ò

Æ£§â;ó©z	1¸Ñ

2½z	öæÖôßà×½�â	á×½ÚÑ×Ñôßà×7×§ÄAzd100ÊL¨Ví9óßàáÙ7äãàò2

ÜÑÚÑ×z100ÊLßàáâãÆÙ7äãàò®82«-¯
Ü§3×z�â	áÙÊâã-ó	áÜ100Ê

L§Â×z10ulçå§áßØzÉÝÞ§372CáßØ��û8ê1ºK§�Ç9:ô4M800rpm§�;2-4mm§

<=çåá/Ñ

3½Éç��§2æÖ-Ü�Æ£§ç�'>ó!"äÏÁ§¨óîïÑ

4½Â×zàâêÆAÞ¸Æ100ÊLÙªóüÜYÜ§áßØÝÞ§372CáßØ��û8ê1ºK§�Ç9:ô4

M800rpm§�;2-4mm§<=çåá/Ñ



5½Éç��§2æÖ-Ü�Æ£§Â×ó200ÊLóîïÆîï§?É1-2æÖ§Ü�×Ò!�Æ£Ña£îØ3A

Ñ«-¯Aîï-§�\Ê@§53óîïèéÆ§0áßØ@AC�BÉ§0C�C×ÒóÆ£ëí�Á

ÑvJðs;ñÇç�îØDEGcÑ

6½�_ç�§Â×zàâêÆBÞ¸ÆÙªóüÜYÜ100ÊL§áßØÝÞ§372CáßØ��û830æÖ§�Ç

9:ô4M800rpm§�;2-4mm§<=çåá/Ñ

7½Éç��§2æÖ-Ü�Æ£§Â×ó200ÊLóîïÆîï§?É1-2æÖ§Ü�×Ò!�Æ£ÑîØ3A§Z

ïV235Ñ

8½�_ç�§Â×zìÆ150ÊL§��6�2æÖ§ùéèF|ï!"§â;ÉDGÖÑ

)*ö

1½äãàòöàò¯A>?!ðtóáß:§ËÌó;Hé×ØÉ<ä§ô�§#7ûü t@'�§1òäA

ùóÑ

2½z	ö>?1¸Ï(ùó¯AÇóIJ��§ ¡óôÑz	K)*¨t�KÉIò§0	áz©áßØÕí

§.¹¨Lõ×é§êêMÇØÁÑU¢³äãzd¯	§z	JðÏ®¯E×U«-¯E×z	KLLN.

¹ºÙ¯OPYC10æÖ1ÒÜ§uúQõ§0[��¨VóR±8êSKL§H·üTU©ª,â¹¼óà

PÇõa£ÇÑMVâ¼óàPÇ§µ¶ô4£×ùû>?Ñ

3½8êöM<=	á�W§>?K(0zÉÃÊÝÞóáßØ4©4åÒ§1 ¡Æ£�W§îØ-³./ùû

ä21¸§XYKZO³ ¡áßØÅ©Á[!"§VK³\]^_`¸ó8êKL�89Ñ

4½îïö×æîïabat§CÂAîïJðÏ§Ot0îïÆGëÏÁÑuúùóñÇîØD§(Ccdùó

-ìó©ef>?JðÏÑ

5½uú>?±Ò49�©60%§µ¶ùóz4ûý�49gÑ

[ >?(Ç ]

0PPM1A·£�Û©çÇéèhi§YcjÍk£§léèÏæÖzdßàáÊß´§ËÏPPM1AUmò©jÍk

£Éó·£¬n§ë-zdòô�îóPPM1A·£§C0�¬nóòô�î·£îò-§zdPEßoóp��§PE

ÛqW-§ÙkMFI¼ÙMedian Fluorescence IntensityÜóõº�	áÏóPPM1Aí9FeÍÎÑóLuminexæ

çøâ¸§ÚÛ	áí9Ñ

[ ÚÛ ]

rßàáõ	´MFI¼A_ÚÑ×MFI¼-¸ËÙstËÜ§uô4£×§u³\Ëg"¼ÚÛÑ1ßàáóí9

MvwßÙÊüÖwßÜ§MFI¼MxwßÙÊüÖwßÜ§y§ßà��Ù«�Zðf³Äz{ZðÚÛóR2¼

E¸§1R2¼|}~©1M�ÜÑµ¶ùó�ÄY¸��ÅÀùûæç§ucurve expert 1.30§Ùk	áMFI¼§

�ßà��Ç§Í³óí9§É1âãÌÖBÊóßàôóí9UMFI¼ÚÛ§ßà��óz{Zðf§0	áó

MFI¼ÑdZðf§ÚÛ§	áí9§ìÉ1âãÌÖ§âM	áó>Ýí9Ñ

[ ÖXÖk ]

MVÜ©ÚÛ§.
í9Mñ0¹·MFI¼Më0¹§³´yËK6SóßàáóMFI¼¸MxwßÙXáÜ§ßà

áóí9MvwßÙYáÜÑVKMVä?¬úóóàÇ§ËÏý¢óQ(âÖk·aüÖ¼Ñµ¶ùóüÖ¼ù

äßà��ËÑ�©>?1¸:Àó¨VÙu1¸�½�Æãå½îØãå�89:À#Ü§ßà��óMFI¼[

�!æçÑ!ý¢óßà��¡¢é�§>?�ðtÙkñèó>?ùäßà��Ñ



(Mg2+/Mn2+ÄÅÇÉÑÖÜá1A)àâäãåßà��

[ àâ	
 ]

0.02-20ng/mL.

[ «�àâè ]

v¼M20EÚÑ	áÙâßàáâãÆÜâ¸óg"¼z8Ìßàæ!ü³óí9Ñ

[ çÇ ]

´äãåó©àâPPM1A§~àâUËÌÍêôNëüTíì¢³Ñ

�©î,ãåõ	´EïóèY§¨;¾Gc!�ÍÎÊÍêôNíì¢³àâ§ëv´äãå�;¾U�~à

âóËÌôN�íì¢³Ñ

[ ãô9 ]

ãô9ó	áâ¸¼ó0çñÖCVh&ÑCVÙ%Ü = SD/meanä100

óÒæö\VóAäãåü�½Ï½�¼¸¼	´ùû¸¹àâ§Âò	´môâ¸20

A§æÖÚÛ¨Ví9	´óg"¼õSD¼Ñ

óLæöo\3E¨VóAóäãåæÖü�½Ï½�¼¸¼	´ùû¸¹â¸§ÂE	´ùóV¯äãåa£â

¸8A§æÖÚÛ¨Ví9	´óg"¼õSD¼Ñ

óÒæö CV<10%

óLæö CV<12%

[ R¸Ç ]

~â¸§äãåC��²Òö�#µ¶89'�§õÇ/�:0º©5%Ñ

Múº¤íë�üäãåùûü-àâ¼ó©ª§>?±óü :Àð.¹'>¯�§¡ËQ>?±Ò89½4

9õ8ê:ÀÑËA�V¯>?¢Eùû1¸;ú£¤MåæÑ

[ >?¥ð ]

1½>?üßàá½äãõ	´àòB

2½z	ÙßàáÊ	´Ü100ÊL§zçå§372CáßØ��û¦ê1ºKB

3½ç�ÏÁ§zàâêÆA100ÊL§372CáßØ��û¦ê1ºKB



4½ç�îØ3AB

5½zàâêÆB100ÊL§372C�Ç¦ê30æÖB

6½ç�îØ3AB

7½zìÆ150ÊL§��6�2æÖ-GÖÑ

[ ûü ]

1½�©¨�:Àõ§�ãåg¨¨¾ü¢i©ý¢ó!�!�(ªùûëió«¸Uæç§´Iá;¾�C¯

¸óN¹ãå¬Ñ

2½«®ó>?¬úUäãó��Ç½>?�óÍÎ1¸1õ>?ü ôbÍÎ§(ö�àò×�óß´òòÑ

3½¨VóAóV¯Iá;¾[�£¯æÖ§uöàâè½°±9§(ÄkäãåÒûü ùû>?1¸§²³´

í°ûü ¡¸é�Ñ

4½´äãåÜµäã��Üµùó§¨¾ØóË¶Yä©óIáÑß�\]^_´äãåó>?ûü·[{,«

�óàâ¬úÑ

5½C��õ8êJðÏ ¡0äã¸¹Cº»ÏÑ!�äã$Ã�Ã¼1<=�W�éòôóô§ëMÉÑÅ

áóÁ�0��â¼¨àPÑ

6½½�¾óá¿ØØ×Ï;¾[�£¯	ôN§vMeb¨À§¨[ü>?¬úäcXY©ªÑáßØCùó

KH�fÁÂ\§§(çýü\§Ñ

7½�©1¸�¨cd½1¸ÃåÊùåoóGÖøðÄ#O�;¾��ùå¬úóIòÑ>?ü(ÅÂÆGûü

 ÿÇäøûÑ

8½C	´Yò1õ1¸óÂEJðÏó0îO;¾��¨Vó>?¬ú§!1MVý�>?¬úó;a£Ç§>

?óÂ¯21¸Oðt\]PYÑ

9½äãåC§Èü"~J\]Nà§É�©µÊ:Àõr>?±:Àæç§;¾[äc>?¬úU§È¬ú¨¯

�Ê¨VóAäãåóLæËõó$%Ñ

10½´äãå�UË¶ÈÌVWäãåÊ¨VZïàâV¯lóôóIá�üx§!1¨Í_àâ¬ú¨¯�ó

$%Ñ

11½ó©YòäãåÏ·£ó¡Î(ñbMa¿ÉÑ§É�©òa¿ÉÑ!o\óÏ½½hÐñÑ½ñîZf#

r�¨V§!1³´ëï'Íèäãå;ó©Ë¶úûa¿ÉÑóàâ§ñb³´s¨ùúùóäãåàâa

¿ÉÑÑ

12½(±Ò	áÏ�âôóí9§Ê�ôÚ±>?P¸	áàâí9ÑÓ	óÅÇ;1<=	´Ï�àôÐ¹�

§äãåàâ	
Ñ

13½èäãå;¾¨ñó©¯�>?´ý��Ç¨P¸óÔ>?	áóàâ§yu§²ëÕ_>?#Ñ

14½´1¸ûüV	ñó©48TäãåÑ

15½èäãå¡¢¥¦ùó§u0Ëó©ª«¬ÊXYË¶óÖ§³úû0¨üëvIòó×Øþÿ§Ù¨Ú

ÛXYïÜÿXÑ

[ ×ØÅÝ ]

×Ø ;¾(ë ÅÞZß

ßà��æ

ßàáàò¨eP ùûePóßàáà9âã

�\õîï¨×æ ×æó�\õîï

�Æ¨ãP àÇ��e�Æû



ãô9�

çåîï¨×æ #ûü t@×æ6�îï�?É

ØÁ¨×æ��\äã¨� ×æØÁ��\äã

a£åó��½Óû�ÝÞ
ùóz	ûtáâgó��½ùó

góÓû�ÝÞ

z	¨ãP àÇ��e�Æû

MFI¼�

Â×zóäã¹¨ãP �e�Æû§ãPzdäã

8êKL¨eP 'Í×�ó8êKL

8ê89¨eP
äãtg°É±8ÿ'ÍàPó8

ê89

PEßoôÃ� áâäã

PEßoôâãÌÖ¨ü #7ûü >?1¸

�§GÖKLGÖ Cûü µ¶óGÖKLÒGÖ

	´¼

¨ePó	´��Zf
eP��	´§ùógh	´ùû

>?

¨ePó	´+T�ÅÇZï S\ePó	´+T�ÅÇZï

�âôNC	´ÏÐ¹� ùógh	´§a£>?


