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Mg2+/Mn2+ÄÅÇÉÑÖÜá1A(PPM1A)àâäãå

(çÇéèLuminexêëíìîï)
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[ °±²ó ]

³äãå´óµ¶¢ìîï·¸â·¹º»¼½»¾½¿ÀÁ¾½ÂÃÄÅÆ½ÂÃÇÈÉ¼ÊËÌÍÎòôÆ

¢ÏPPM1AÐ¸Ñ

[ äãåÒÓ ]

äãÔÕ Ö¸ äãÔÕ Ö¸

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

úóùûü 1

[ ðñòóôòõäã ]

1½Luminex MAGPIXö¦Luminex 100÷¦Luminex

200÷¦ÊBio-Radö,Bio-PlexöæçøÙùúøûúóüýü°þ,ÿ��ñà��àÜ

2½ê�Ê��é¸�Æûõ��

3½âã	áóEP
.

4½��Ê��í

5½ç��

6½��îÆóÓû

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

8½����û

9½áßØ��û

[ äãåó��õ��± ]



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

½àâêÆB1õ96×Ø'�¨-202C¦Ë3äã(4¨42C'�òóÑ

2½ úó-óäãåö53äã6ð#7äã$ß%!&ó89'�Ñ

)*ö

äãåÒáß:;<=¦#>?ð@;æ�AúóBúó-ó53äãåùúCDA>?-1EFÒúóGHÑI

áJ±KL1åíÉóß%Mà¦'N±Ò!�¿æOP'QR·óÑ

[ ß³óSTU'� ]

¿ÀÁ¾ö§VWXó¿ÀYòÁ¾óZï[�!§V

1Ü\ñ¸¿À]¦C°^PBSÙ0.01mol/L¦ pH=7.0-7.2ÜÏ¼î�_»Æ¦Á¾ü`ÕaÑ

2Ü0¿Àbc¹]¦"Áó�d�4CeÉóf�ghÄÅèéÆ(ijIS007¦²ÄklßÉÑómÂÃ·no

p§VWXóèéÆ)óqr"NûÏÙé¹ó¿ÀstuvÜÑÙN¸¢wx=1:20-1:50¦yuö1mLÄÅè

éÆÏzd20-50mg¿À	³ÑÜ

3Ü0{,ó|}Æ~J�ÄÅÇÉÑ¼Ñ

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

ÂÃÄÅÆöCæçä?ãü¦ÂÃðåó1äZïÅÇö

1ÜçéÂÃ²èó^PBSêê¼î¦ë-óíÉÑáìî¦¨1,000äg�î5æÖ-+TÑÙ|ïÂÃ;ñ

J�îóò+TÜÑ

2Ü0+T,óÂÃó^PBSî3AB

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

4Ü0ß³¨2-82C 1,500äg�î10æÖ¦Üáà¦É¼â;ó¨àâÊ4¨-202Cä'�Ñ

ÂÃÇÈÉ¼ÊËÌòôß³ö(1,000äg�î20æÖ¦\É¼â;àâ¦Ê0É¼4¨-202CÊ-802C'�¦

 ¡¢£¤¥Ñ

)*ö

1½1Éß³"ðô�'�¦42C'�¹¨1¦¦-202C§�J1EF¦-802C§�J2EFÑ

2½ß³§¨ê»[©ª«-àâ¬ú¦ëvê»ß³§ùûv®àâÑ

3½ß³úóü²è¯"°É±8¦§²zþúã¥ÅÑ

4½²¨³¸àâÖk¦´µ¶·úó»¼¸§Q»¾¹M	³ùûàâÑ

[ Luminex200 æçø ]

1.æç¢wö50uLB

2.éèWXöçåMagPlex;

3.ºçå¸ö50»/¼;

4.MFI½öMedian.

[ äãàò ]

1½úóü0!�óäã�ß³è¯"°É±8Ù18-252CÜ¦uúèäãåC®¾KLÒ§¿úó¦( \§³

Aä?!ðóáß:�äã¦ÿ053óáß:õäã#À·:Á'�Ñ

2½ßàá(¤Âá)öÃ$ßàázdßàáâãÆ0.5mL¦Ä�-±8Å4³Æ10æÖ¦VKêêÇÈÙ ¡É

ÊÜ¦Ëí9M20.0ng/mLÑàò7EâãßàáóEP
¦ÃEEP
Ïzd300ËLóßàáâãÆ¦uÌ!&Ä

AÍxâãc20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¦ßàáâã

Æ(0ng/mL)óò¹MÚÑ×ÑM'Î>?¬ú��Ç¦ÃA>?(úógóßàáêÆÑ



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 BCúóü(óÏÐÑäÊÒÓ�îÅÇ¦1úÔÕC


éÊ$ÄóÆ¢áw,
ÖÑ©óüæ×1àââãÆAÊB 1:100âã(uö10ËLàâêÆA/990ËLàââã

ÆA)¦ØæÙÁ¦âãüÚk°`ÛÜ�óÃA>?!ðóº¸ÝY(100ËL/×)¦>ÞÝYK²�ÝY0.1-0.

2mLÑ

4½íîïÆö580mL��Ê��ízd20mLîïÆÙ30äÜâãÉ600mLÉß¹Æí9Ñ

)*ö

1½ßàáóâã§¿óòCØÏùûÑ

2½ßàá(¨©óü15æÖÒÝYÑèßàáà¿úó®AÑ

3½ßàá½àâêÆAß¹Æ½àâêÆBß¹Æ(úóÍ²óâãÆÝY¦âãÆ§¿ÙóÑó�Æáêêâã

ØæÙÁ¦ ¡ÉÊÑM'Î>?¬úóàPÇ(úóé¸�
¦ÿ�àé¸�ÆûÑ(Äk!ðó¸äPÝ

Y¦.¸§túóé¸ÝYóZïÙu�\àâêÆAK¦®A§t¹¨10ËLÜ¦1 ¡åcí9æçÑ

4½(èa£úóé~âãJóßàá½àâêÆAß¹Æ�àâêÆBß¹ÆÑ

5½îïÆÙ30xÜÏu�¬êç§¦(`8ëÉ±8¦êêÙÁ¦É,¬êGìêÅíùûÝYÑ

6½äãåÏîæäãM��Æ¦ïððÝ4cß¹Æ-úó¦CÝ4JñÏ;¿ëMòóN¸çÊNôõ¦

1õ>?Ï!óö÷øó9ç¦åc>?¬ú§àP¦ùÉGìúæÑ(úóµ�Ý4Ñ

[ ß³ÅÇ ]

1½³ûüàýäãå³þÿ�¦§ýëúóèäãå!åcó	³ìöÿ�¦(úó�úóüØæ��,	³ó

;¿úó¸¦°�Ø�ó	³Ñ

2½>?ü²`°â	³Ï�âôí9Ñ�í9§Cßà�	ó
�ÒK¦óð�P·Ë�·>?ó«�	áâ

ãÍÖÑuú	áÏ�âôí9J�ÊJ�¦(ý	³�ñ�óâãÊí�Ñ	³âãðóPBSÑ

3½�!à	³§�ÐCùûü!�	³ãÏ¦ùúùû°>??ÎË��Ç¦ÿ)*��	³Ñ

4½úóî�ÄÅÆYòó¿ÀÁ¾ÊÂÃý\Æ;¿[�¨��î�ôNó�d��>?¬ú�çÑ

5½�	³MÂÃÇÈÉ¼¦ëMèW	³Â�ë�!�¦uöÂÃ"#½ÂÃÖ¸½S	KL$¦!1;¿�C

àâ§§ó%&Ñ

6½��'ëÉÑÊa¿ÉÑ¦�()*õ+*a¿ÉÑ¦;¿ëMU³Iá!úóóàâ¶¢õ,-¶¢§.Ý

¦¸§Ûàâ§Ñ

7½ùúúógh	³¦'�KLJ/;¿[ëÉÑ0ÅÊ1Ç¸��>?¬ú�çÑ

[ 2¹34 ]

1½0>?ØóÃ×Òzd200ulæçèéÆó1°5¦�6-CáßØ��ûÉ±87�10æÖ¦ã-ÐÂ×Ò

Æ¢¦â;ó¨z	2¹Ñ

2½z	öæ×ôßà×½�â	á×½ÚÑ×Ñôßà×7×¦ÄAzd100ËL§Ví9óßàáÙ8äãàò2

ÜÑÚÑ×z100ËLßàáâãÆÙ8äãàò93«-®
Ü¦3×z�â	áÙÊâã-ó	áÜ100Ë

L¦Ã×z10ulçå¦áßØzÉÝÞ¦372CáßØ��û8ë1¹K¦�È:;ô4M800rpm¦�<2-4mm¦

=>çåá0Ñ

3½Éç��¦2æÖ-Ü�Æ¢¦ç�'?ó"#äÐÂ¦§óîïÑ

4½Ã×zàâêÆAß¹Æ100ËLÙ©óüÝYÜ¦áßØÝÞ¦372CáßØ��û8ë1¹K¦�È:;ô4

M800rpm¦�<2-4mm¦=>çåá0Ñ



5½Éç��¦2æÖ-Ü�Æ¢¦Ã×ó200ËLóîïÆîï¦@Ê1-2æÖ¦Ü�×Ò!�Æ¢Ña£îØ3A

Ñ«-®Aîï-¦�\ÊA§53óîïèéÆ¦0áßØABC�CÉ¦0D�C×ÒóÆ¢ìî�Â

ÑvJñs;ñÈç�îØEFGcÑ

6½�_ç�¦Ã×zàâêÆBß¹ÆÙ©óüÝYÜ100ËL¦áßØÝÞ¦372CáßØ��û830æÖ¦�È

:;ô4M800rpm¦�<2-4mm¦=>çåá0Ñ

7½Éç��¦2æÖ-Ü�Æ¢¦Ã×ó200ËLóîïÆîï¦@Ê1-2æÖ¦Ü�×Ò!�Æ¢ÑîØ3A¦Z

ïV345Ñ

8½�_ç�¦Ã×zìÆ150ËL¦��7�2æÖ¦úéèG|ï"#¦â;ÉEHÖÑ

)*ö

1½äãàòöàò®A>?!ðtóáß:¦ËÌó;Ié×ØÉ<ä¦ô�¦#7ùûüt@'�¦1òäA

úóÑ

2½z	ö>?2¹Ï(úó®AÇóJK��¦ ¡ôõÑz	K)*§t�LÊIò¦0	áz¨áßØÖî

¦.¸§Mõ×é¦êêNÈÙÁÑU¢²äãzd®	¦z	JñÏ®E×U«-®E×z	KLLO.

¸¹Ù®PQYC10æÖ1ÒÜ¦uúR³¦0[��§VóS°8ëTKL¦I¸ûUV©ª,â¸½óà

PÇõa£ÇÑMWâ½óàPÇ¦¶·ô4£×ùû>?Ñ

3½8ëöM=>	á�X¦>?K(0zÉÄÊÝÞóáßØ4¨5åÒ¦1 ¡Æ¢�X¦îØ-²./ùû

ä32¹¦YZK[O² ¡áßØÅ¨Â\"#¦VK²]^_`a·ó8ëKL�89Ñ

4½îïöØæîïbcat¦CÃAîïJñÏ¦Ot0îïÆGìÐÂÑuúúóñÈîØE¦(Cdeúó

-íó¨fg>?JñÏÑ

5½uú>?±Ò59�¨60%¦¶·úóz5ûý�59hÑ

[ >?)Ç ]

0PPM1A¶¢�Û¨çÇéèij¦YckÍl¢¦méèÏæ×zdßàáÊß³¦ËÏPPM1AUnò¨kÍl

¢Éó¶¢¬o¦ë-zdòô�îóPPM1A¶¢¦C0�¬oóòô�î¶¢îó-¦zdPEßpóq��¦PE

ÛrX-¦ÚkMFI½ÙMedian Fluorescence IntensityÜó³¹�	áÏóPPM1Aí9GfÍÎÑóLuminexæ

çøâ·¦ÛÜ	áí9Ñ

[ ÛÜ ]

sßàáõ	³MFI½B_ÚÑ×MFI½-¹ÌÙtuÌÜ¦uô4£×¦v²\Ëh"½ÛÜÑ1ßàáóí9

MwxßÙÊýÖxßÜ¦MFI½MyxßÙÊýÖxßÜ¦z§ßà�	Ù«�Zñg²Ä{|ZñÛÜóR2½

F·¦1R2½}~�¨1M�ÜÑ¶·úóÄÅY¹�	ÇÁùûæç¦ucurve expert 1.30¦Úk	áMFI½¦

�ßà�	É§Í²óí9¦Ñ1âãÍÖBÊóßàôóí9UMFI½ÛÜ§ßà�	ó{|Zñg¦0	áó

MFI½ÖdZñg¦ÛÜ§	áí9¦íÑ1âãÍÖ¦âM	áó>Þí9Ñ

[ ÜXÖk ]

MWá¨ÛÜ¦.
í9Mñ1¸¸MFI½Më1¸¦´µzÌK6SóßàáóMFI½¹MyxßÙXàÜ¦ßà

áóí9MwxßÙYàÜÑVKMWä?¬úóóâÇ¦ÌÏý¡óQ)äÖk¸býÖ½Ñ¶·úóýÖ½ù

ãßà�	ÌÑ�¨>?2¹:Áó§VÙu2¹�½�Æåç½îØåç�89:Á$Ü¦ßà�	óMFI½[

�!çéÑ!ý¡óßà�	 ¡è�¦>?�ðtÚkñéó>?ùãßà�	Ñ



(Mg2+/Mn2+ÄÅÇÉÑÖÜá1A)àâäãåßà�	

[ àâ
� ]

0.02-20ng/mL.

[ «�àâê ]

v½M20EÚÑ	áÙâßàáâãÆÜâ·óh"½z9Íßàç!ý²óí9Ñ

[ �éÇ ]

³äãåó¨àâPPM1A¦~àâUËÌÍëôNíûUìî¢²Ñ

�¨ï,åçõ	³FñóêY¦§;¿Gc!�ÍÎÊÍëôNìî¢²àâ¦ëv³äãå�;¿U�~à

âóËÌôN�ìî¢²Ñ

[ äô9 ]

äô9ó	áâ·½ó1éóÖCVi&ÑCVÙ%Ü = SD/meanä100

òÒçö\VòAäãåý�½Ï½�½·½	³ùû·¸àâ¦Ãô	³nöâ·20

A¦æ×ÛÜ§Ví9	³óh"½õSD½Ñ

òLçöo\3E§VòAóäãåæ×ý�½Ï½�½·½	³ùû·¸â·¦ÃE	³úóV®äãåa£â

·8A¦æ×ÛÜ§Ví9	³óh"½õSD½Ñ

òÒçö CV<10%

òLçö CV<12%

[ R·Ç ]

~â·¦äãåC��±Òõ�#¶·89'�¦úÇ0�;0¹¨5%Ñ

Mù¹£îë�ýäãåûüü-àâ½ó©ª¦>?±ó ¡:Áð.¸'?®�¦¢ËQ>?±Ò89½5

9õ8ë:ÁÑËA�V®>?£Fùû2¹;ù¤õMæçÑ

[ >?¥ñ ]

1½>?üßàá½äãõ	³àòB

2½z	ÙßàáÊ	³Ü100ËL¦zçå¦372CáßØ��û¦ë1¹KB

3½ç�ÐÂ¦zàâêÆA100ËL¦372CáßØ��û¦ë1¹KB



4½ç�îØ3AB

5½zàâêÆB100ËL¦372C�È¦ë30æÖB

6½ç�îØ3AB

7½zìÆ150ËL¦��7�2æÖ-HÖÑ

[ ùû ]

1½�¨¨�:Áõ§�åçh¨§¿ý¡i©ý¡ó!�!�)ªùûìjó«·Uæç¦³Iá;¿�C®

·óN¸åç¬Ñ

2½«®ó>?¬úUäãó��Ç½>?�óÍÎ2¹1õ>? ¡ôbÍÎ¦(õ�àòØ�óß³òôÑ

3½§VòAóV®Iá;¿[�¤¯ç×¦uöàâê½°±9¦(ÄkäãåÒùûüùû>?2¹¦²³´

í¯ùûü ¹è�Ñ

4½³äãåÝµäã�Ýµúó¦§¿ÙóË¶Yå©óIáÑà�]^_`³äãåó>?ùû·[{,«

�óàâ¬úÑ

5½C��õ8ëJñÏ ¡0äã¸¹Cº»ÏÑ!�äã$ÄÄ¼1=>�X�éòôôõ¦ëMÉÑÅ

áóÂ�0��â½§àPÑ

6½½�¾óá¿ØØ×Ï;¿[�¤¯	ôN¦vMfc¨À¦§[ý>?¬úåcYZ©ªÑáßØCúó

KI�fÁÂ\§¦(èýü\§Ñ

7½�¨2¹�§de½2¹ÃæÊúæoóHÖøñÄ$O�;¿��úæ¬úóIòÑ>?ü(ÅÂÆHùû

üÿÇäøûÑ

8½C	³Yò1õ2¹óÃEJñÏó1îO;¿��§Vó>?¬ú¦!1MWý�>?¬úó;a£Ç¦>

?óÃ®32¹Oðt]^QYÑ

9½äãåC§Èü"~J]^Nà¦É�¨´Ê:Áõs>?±:Áçé¦;¿[åc>?¬úU§È¬ú§®

�Ê§VòAäãåòLçË³ó%&Ñ

10½³äãå�UË¶ÈÌVWäãåÊ§VZïàâV®lóôóIá�ýx¦!1§Í_àâ¬ú§®�ó

%&Ñ

11½ó¨YòäãåÏ¶¢ó¡Î)ñcMa¿ÉÑ¦É�¨òa¿ÉÑ!o\óÏ¾½iÐóÑ½òîZg$

s�§V¦!1´µíï'Îèäãå;ó¨Ë¶ûüa¿ÉÑóàâ¦ñc´µs§ùúúóäãåàâa

¿ÉÑÑ

12½(°Ò	áÏ�âôóí9¦Ê�ôÛ°>?P·	áàâí9ÑÓ	óÅÇ;1=>	³Ï�àôÐ¸�

§äãåàâ
�Ñ

13½èäãå;¿§ñó¨®�>?³þ��Ç§P·ó�Ô>?	áóàâ¦yu¦²ëÕ_>?$Ñ

14½³2¹ùûV	ñó¨48TäãåÑ

15½èäãå ¡¤¥úó¦u0Ëó¨©ª«¬ÊYZË¶óÖ¦´ûü0§ýëvIòó×Øÿ�¦Ù§Ú

ÛYZïÜ�YÑ

[ ×ØÅÝ ]

×Ø ;¿)ë ÅÞZß

ßà�	ç

ßàáàò§fP ùûfPóßàáà9âã

�\õîï§Øæ Øæó�\õîï

�Æ§äP àÉ��f�Æû



äô9�

çåîï§Øæ #ùûüt@Øæ7�îï�@Ê

ÙÁ§Øæ��\äã§� ØæÙÁ��\äã

a£åó��½Óû�ÝÞ
úóz	ûtáâgó��½úó

góÓû�ÝÞ

z	§äP àÉ��f�Æû

MFI½�

Ã×zóäã¸§äP �f�Æû¦äPzdäã

8ëKL§fP 'ÎØ�ó8ëKL

8ë89§fP
äãth°É±8ÿ'ÎàPó8

ë89

PEßpôÃ� áâäã

PEßpôâãÍÖ§ý #7ùûü>?2¹

�§HÖKLHÖ Cùûü¶·óHÖKLÒHÖ

	³½

§fPó	³��Zg
fP��	³¦úógh	³ùû

>?

§fPó	³+T�ÅÇZï S\fPó	³+T�ÅÇZï

�âôNC	³ÏÐ¸� úógh	³¦a£>?


