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[ °±²ò ]

³åçé´òµ¶¢îïñ·¸ã·¹º»¼½»¾½¿ÀÁ¾½ÂÃÄÅÆ½ÂÃÇÈÉ¼ÊËÌÍÎÉôÆ

¢ÏPI3Ð¸Ñ

[ åçéÒÓ ]

åçÔÕ Ö¸ åçÔÕ Ö¸

96×ØÙÚÛÜÝ 1 96×ØÞß 4

àáâ 2 àáâãäÆ 1å20mL

èæ 1 çèéêÆ 1å20mL

äãëÆA 1å120ìL äããäÆA 1å12mL

äãëÆBÙPE-SAÝ 1å120ìL äããäÆB 1å12mL

íÆ 1å10mL îïðÆÙ30åÝ 1å20mL

úòùûü 1

[ ñòóôõóöåç ]

1½Luminex MAGPIX÷¦Luminex 100ø¦Luminex

200ø¦ÊBio-Rad÷,Bio-Plex÷çèùÙúûùüúòýþý°ÿ,���òä��áÝ

2½ì�Ê��ë¸�Æüö�	

3½ãä
âôEP�.

4½�
�Ê��â�

5½è��

6½��ïÆôÓü

7½0.01mol/LÙÊ1åÝ��éê� (PBS)¦pH=7.0-7.2

8½����ü

9½ÖàØ��ü

[ åçéô��ö��± ]



1½ !"#ôåçéö$�åç%&åç'à(É$)*�Ñ+,-¦./åçé0+123àáâ½äãëÆA

½äãëÆB4ö96×Ø*�¨-205C¦Ë6åç+7¨45C*�óòÑ

2½ úò0ôåçéö86åç9ñ&:åç'à($)ô;<*�Ñ

,-ö

åçéÒÖà=>?@¦&ABñC>ç�DúòEúò0ô86åçéúûFGDAB01HIÒúòJKÑL

âM±NO4éâÉôà(Pá¦*Q±Ò$�¿çRS*TU·ôÑ

[ à³ôVWX*� ]

»¼ö3.W¨»¼ç��ÏôY»à³FZ;�72¹NÊ45CM[¦\01,000åg�ï20ç]¦^É¼_>¦

3É¼7¨-205CÊ-805C*�¦`abcdeÑ

»¾öòEDTAÊfghP¶içVWà³¦�3à³FVW0ô30ç]Ò¨2-85C 1,000åg�ï15ç]¦^É¼

_>äã¦Ê3É¼7¨-205CÊ-805C*�¦`abcdeÑ

¿ÀÁ¾ö§jklô¿ÀáóÁ¾ômñn�$§j

1Ý^ó¸¿Ào¦F°pPBSÙ0.01mol/L¦ pH=7.0-7.2ÝÏ¼ï�q»Æ¦Á¾ýrÕsÑ

2Ý3¿Àtu¹o¦%Áô�v�7FwÉôx�yzÄÅéêÆ({|IS007¦²}~�àÄÛôÅÂÃ·ÇÉ

Ñ§jklôéêÆ)ôÖÜ%QüÏÙë¹ô¿ÀáàâäÝÑÙQ¸¢ãå=1:20-1:50¦çâö1mLÄÅé

êÆÏév20-50mg¿À
³ÑÝ

3Ý3è/ôêëÆíMìîïñóò¼Ñ

4Ý3áó�ôÁ¾Æ10,000åg�ï5ç]¦ôöõ¦É¼_>ò¨äãÊ7¨-205Cú*�Ñ

ÂÃÄÅÆöFçèåBùý¦ÂÃñûò4úmñïñö

1Ýü ÂÃ²¡òpPBS¢¢¼ï¦\0ò£ÄÛÖ¤¥¦¨1,000åg�ï5ç]0.WÑÙê¦ÂÃ>§

M�ï¨©.WÝÑ

2Ý3.W/ôÂÃòpPBSï3DE

3Ý3ÂÃòyzÄÅéêÆsêóª<P107HÂÃ/«¬¦â­ñà¦ÂÃ>4®¯ìî°ïñóëÆò¼Ñ

4Ý3à³¨2-85C 1,500åg�ï10ç]¦ôöõ¦É¼_>ò¨äãÊ7¨-205Cú*�Ñ

ÂÃÇÈÉ¼ÊËÌÉôà³ö+1,000åg�ï20ç]¦^É¼_>äã¦Ê3É¼7¨-205CÊ-805C*�¦

`abcdeÑ

,-ö

1½4Éà³%ñª#*�¦45C*�¹¨1±¦-205C§ìM1HI¦-805C§ìM2HIÑ

2½à³²³ë»n´µ¶0äã·­¦àäë»à³§¸®¯ä¹äãÑ

3½à³úòý²éº%»óZ;¦§²éÿúùeÅÑ

4½¼¨½¸äãÖ~¦¾¿ÀÁúò»¼Â§T»¾hP
³®¯äãÑ

[ Luminex200 çèù ]

1.çè¢ãö50uLE

2.ëíklöèæMagPlex;

3.Ãèæ¸ö50Ä/Å;

4.MFIÆöMedian.

[ åçáó ]

1½úòý3$�ôåç�à³éº%»óZ;Ù18-255CÝ¦â­¡åçéF®ÇNOÒ§Èúò¦+ ^²³

DåB$ñôÖà=�åç¦�386ôÖà=öåç&É·=Ê*�Ñ



2½àáâ(dËâ)öÌ'àáâévàáâãäÆ0.5mL¦Í�0Z;Î7½Ï10ç]¦jN¢¢ÐÑÙ`aÒ

ÓÝ¦Ëî<P20.0ng/mLÑáó7HãäàáâôEP�¦ÌHEP�Ïév300ÔLôàáâãäÆ¦âÕ$)}

DÖåãäu20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¦àáâãä

Æ(0ng/mL)¨©hPÚÛ×ÑP*×AB·­��ê¦ÌDAB+úòyôàáâëÆÑ

item 1 2 3 4 5 6 7 Tube

PI3 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3½äãëÆAöäãëÆBöDetection A öDetection BFúòý+òØÙÚúÊÛÜ�ïïñ¦4úÝÞF�

 Ê'ÍôÆ¢öã/�ßÑ©òýçà4äããäÆAÊB 1:100ãä(âö10ÔLäãëÆA/990ÔLäããä

ÆA)¦áçâÁ¦ãäýã~°räå�ôÌDAB$ñôÃ¸æá(100ÔL/×)¦AçæáN²�æá0.1-0.

2mLÑ

4½îïðÆö580mL�
�Ê��â�év20mLïðÆÙ30åÝãäó600mLóèhÆî<Ñ

,-ö

1½àáâôãä§È¨©FØÏ®¯Ñ

2½àáâ+¨©òý15ç]ÒæáÑ¡àáâéÈúò®DÑ

3½àáâ½äãëÆAèhÆ½äãëÆBèhÆ+úòÍ²ôãäÆæá¦ãäÆ§ÈâòÑò�Æê¢¢ëì

áçâÁ¦`aÒÓÑP*×AB·­ôáSê+úòë¸��¦��áë¸�ÆüÑ+}~$ñô¸íSæ

á¦1¸§àúòë¸æáômñÙâ�^äãëÆAN¦®D§à¹¨10ÔLÝ¦4`aîuî<ïðÑ

4½+ñscúòòíãäMôàáâ½äãëÆAèhÆ�äãëÆBèhÆÑ

5½ïðÆÙ30xÝÏâ�·óè²¦+r;ôóZ;¦¢¢âÁ¦ó/·óJYëÅõ®¯æáÑ

6½åçéÏöçåçP��Æ¦÷øñæ7uèhÆ0úò¦Fæ7MùÏ>ÈàPúû�Q¸ðÊ�Qüý¦

4öABÏ$òþÿ�û<ð¦îuAB·­§áS¦�óJY�ïÑ+úòµ��æ7Ñ

[ à³ïñ ]

1½³��é�åçé³���¦§�àúò¡åçé$îuô
³¤þ��¦+úò	úòýáç
�/
³ô

>Èúò¸¦°�á
ô
³Ñ

2½ABý²r°ã
³Ï�ãôî<Ñ�î<§Fàá��ô��ÒN¦òø��S·Ë�·ABô¶�
âã

äÖÖÑâ­
âÏ�ãôî<M�ÊM�¦+�
³�ó�ôãäÊî�Ñ
³ãäñòPBSÑ

3½�$ä
³§�ÐFùûü$�
³ùÏ¦úû®¯°ABB×Ë��ê¦�,-��
³Ñ

4½úò¥�ÄÅÆáóô¿ÀÁ¾ÊÂÃþ^Æ>Èn�¨!"¥�ôQô#v$%AB·­&ðÑ

5½�
³PÂÃÇÈÉ¼¦àP¡k
³Ë'àg(�¦âöÂÃ)*½ÂÃÖ¸½V
NO+¦$4>È�F

äã§²ô,-Ñ

6½!".\ÄÛÊs¿ÄÛ¦�/01ö21s¿ÄÛ¦>ÈàPX³Lâ$úòôäã¶¢ö34¶¢§5æ

¦Â§Üäã²Ñ

7½úûúòyz
³¦*�NOM6>ÈnàÄÛ7ÅÊ8êÂ$%AB·­&ðÑ

[ 9h:; ]

1½3ABØôÌ×Òév200ulçèéêÆò4°<¦#=0FÖàØ��üÉZ;>�10ç]¦ù0ÙË×Ò

Æ¢¦_>ò¨é
9hÑ

2½é
öçàõàá×½�ã
â×½ÚÛ×Ñõàá×7×¦}Dév100ÔL§jî<ôàáâÙ?åçáó2

ÝÑÚÛ×é100ÔLàáâãäÆÙ?åçáó­@:¶0®�Ý¦6×é�ã
âÙÊãä0ô
âÝ100Ô

L¦Ì×é10ulèæ¦ÖàØéÉÞß¦375CÖàØ��ü;ô1¹N¦�ÑABõ7P800rpm¦�C2-4mm¦

DEèæö7Ñ



3½Éè��¦2ç]0ô�Æ¢¦è�*Fô)*úÙË¦§òïðÑ

4½Ì×éäãëÆAèhÆ100ÔLÙ©òýæáÝ¦ÖàØÞß¦375CÖàØ��ü;ô1¹N¦�ÑABõ7

P800rpm¦�C2-4mm¦DEèæö7Ñ

5½Éè��¦2ç]0ô�Æ¢¦Ì×ò200ÔLôïðÆïð¦GÓ1-2ç]¦ô�×Ò$�Æ¢ÑscïØ3D

Ñ¶0®Dïð0¦�^ÊH²86ôïðéêÆ¦3ÖàØHIF��JÉ¦3K�F×ÒôÆ¢Yö�Ë

ÑäMùá>òÑè�ïØLMJuÑ

6½�qè�¦Ì×éäãëÆBèhÆÙ©òýæáÝ100ÔL¦ÖàØÞß¦375CÖàØ��ü;30ç]¦�Ñ

ABõ7P800rpm¦�C2-4mm¦DEèæö7Ñ

7½Éè��¦2ç]0ô�Æ¢¦Ì×ò200ÔLôïðÆïð¦GÓ1-2ç]¦ô�×Ò$�Æ¢ÑïØ3D¦m

ñj:;5Ñ

8½�qè�¦Ì×éíÆ150ÔL¦��>�2ç]¦úëíNê¦)*¦_>ÉLOÖÑ

,-ö

1½åçáóöáó®DAB$ñàôÖà=¦ËÌô>Pë×ØÉ?ú¦ª#¦&:ùûüàC*�¦4óúD

úòÑ

2½é
öAB9hÏ+úò®DêôQR�	¦`aüýÑé
N,-§à�SÓLÉ¦3
âé¨ÖàØßö

¦1¸§Tö× ¦¢¢UÑâÁÑXb²åçév®
¦é
MùÏ­®H×X¶0®H×é
NOOV1

¸¹Ù®WXáF10ç]4ÒÝ¦â­Y½¦3n$%§jôZ°;ô[NO¦PÂû\]´µ/ã¸Æôá

SêöscêÑP^ãÆôáSê¦ÀÁõ7c×®¯ABÑ

3½;ôöPDE
â�_¦ABN+3éÉÍÊÞßôÖàØ7¨<éÒ¦4`aÆ¢�_¦ïØ0²12®¯

ú:9h¦`aNbR²`aÖàØï¨Ëc)*¦jN²defgh·ô;ôNO�;<Ñ

4½ïðöáçïðijsà¦FÌDïðMùÏ¦Rà3ïðÆJYÙËÑâ­úòòÑïØL¦+Fklúò

0õò¨mnABMùÏÑ

5½â­ABZÒ<<�¨60%¦ÀÁúòé<üþ�<<�oÑ

[ AB0ñ ]

3PI3¶¢�Ü¨èêëípq¦áurÍs¢¦tëíÏçàévàáâÊà³¦ËÏPI3Xu©¨rÍs¢É

ô¶¢·v¦\0évÉôg¥ôPI3¶¢¦F3!·vôÉôg¥¶¢ïû0¦évPEàwôx�g¦PEÜy_

0¦ã~MFIÆÙMedian Fluorescence IntensityÝô½¹�
âÏôPI3î<NmÍÎÑòLuminexçèùã·

¦äå
âî<Ñ

[ äå ]

zàáâö
³MFIÆIqÚÛ×MFIÆ0hÕÙ{|ÕÝ¦âõ7c×¦}²^Ëo%ÆäåÑ4àáâôî<

P~�àÙÊ�Ö�àÝ¦MFIÆPÄ�àÙÊ�Ö�àÝ¦Å²àá��Ù¶�mùn²}ÇÉmùäåôR2Æ

M·¦4R2ÆÑÖÜ¨1P�ÝÑÀÁúòáàáh��âÊ®¯çè¦âcurve expert 1.30¦ã~
âMFIÆ¦

�àá��ä²Í²ôî<¦ã4ãäÖÖEÊòàáôôî<XMFIÆäå²àá��ôÇÉmùn¦3
âô

MFIÆåvmùn¦äå²
âî<¦õã4ãäÖÖ¦_P
âôAçî<Ñ

[ çlÖ~ ]

P^é¨äå¦1�î<Pò8¸ÂMFIÆPà8¸¦¾¿ÅÕN9VòàáâôMFIÆhPÄ�àÙXèÝ¦àá

âôî<P~�àÙYèÝÑjNP^åB·­ô¨êê¦ÕÏþ¡ôT0ëÖ~Âi�ÖÆÑÀÁúò�ÖÆú

íàá��ÕÑ�¨AB9h=Êô§jÙâ9h	½�Æìî½ïØìî�;<=Ê+Ý¦àá��ôMFIÆn

�$ðïÑ$þ¡ôàá�� ¡ñ
¦AB	ñàã~òòôABúíàá��Ñ



(ÄÅÇÉÑÖÜáàâ3)äãåçéàá��

[ äã�� ]

0.02-20ng/mL.

[ ¶�äãó ]

äÆP20HÚÛ
âÙ_àáâãäÆÝã·ôo%Æé@Öàáð$�²ôî<Ñ

[ �ïê ]

³åçéò¨äãPI3¦íäãXËÌÍòôQôû\öõb²Ñ

�¨ú/ìîö
³Mùôóá¦§>ÈJu$�ÍÎÊÍòôQöõb²äã¦àä³åçé�>ÈX!íä

ãôËÌôQ�öõb²Ñ

[ íª< ]

íª<ò
âã·Æô8ïûÖCVp)ÑCVÙ%Ý = SD/meanå100

üÒðö^jüDåçé��½Ï½�Æ·Æ
³®¯·¸äã¦Ì 
³u¡ã·20

D¦çàäå§jî<
³ôo%ÆöSDÆÑ

üOðöÉ^3H§jüDôåçéçà��½Ï½�Æ·Æ
³®¯·¸ã·¦ÌH
³úòj®åçéscã

·8D¦çàäå§jî<
³ôo%ÆöSDÆÑ

üÒðö CV<10%

üOðö CV<12%

[ U·ê ]

íã·¦åçéF��±Ò¢�&ÀÁ;<*�¦£ê7�B3¹¨5%Ñ

P¤¹£öàg�åçé¥¦ý0äãÆô´µ¦ABZô§¨=Êñ1¸*F®%¦©ËTABZÒ;<½<

<ö;ô=ÊÑËD�j®ABªM®¯9h>¤«õPïðÑ

[ AB¬ù ]

1½ABýàáâ½åçö
³áóE

2½é
ÙàáâÊ
³Ý100ÔL¦éèæ¦375CÖàØ��ü­ô1¹NE

3½è�ÙË¦éäãëÆA100ÔL¦375CÖàØ��ü­ô1¹NE



4½è�ïØ3DE

5½éäãëÆB100ÔL¦375C�Ñ­ô30ç]E

6½è�ïØ3DE

7½éíÆ150ÔL¦��>�2ç]0OÖÑ

[ ùû ]

1½�¨³�=Êö®�ìî�o¯§È�¡{°þ¡ô$�$�0±®¯Yqô²·Xçè¦³Lâ>È�F®

·ôQ¸ìî³´Ñ

2½¶µôAB·­Xåçô��ê½AB	ôÍÎ9h4öAB§¨ªtÍÎ¦+¢�áóá
ôà³ó Ñ

3½§jüDôj®Lâ>Èn�«¶ðà¦âöäãó½·¸<¦+}~åçéÒùûü®¯AB9h¦¹º»

â¯ùûü hñ
Ñ

4½³åçéæ¼åç��æ¼úò¦§ÈâòË½áî°ôLâÑé�defg³åçéôABùû¾nè/¶

�ôäã·­Ñ

5½F��ö;ôMùÏ`a3åç¿ÀFÁÂÏÑ$�åç'Í�ÍÃ4DE�_�ëÉôüý¦àPÄÛ�Å

ÖôË'3$%ãÆ§áSÑ

6½Ä"ÅôÖÆØØ×Ï>Èn�«¶�
ôQ¦äPmj³Ç¦§n�AB·­îu`a´µÑÖàØFúò

NP�xÈÉ^²¦+ñþý^²Ñ

7½�¨9h	§kl½9hÊïÊ�ïÉòOÖùùË+R�>È$%�ï·­ôLÉÑABý+ÌÂÍOùû

ü�ÎåùüÑ

8½F
³áó4ö9hôÌHMùÏô8¥R>È$%§jôAB·­¦$4P^þ�AB·­ô>scê¦A

BôÌ®:9hRñàdeXáÑ

9½åçéF²Ïý%íMdeQä¦Ð�¨´Ñ=ÊözABZ=Êðï¦>ÈnîuAB·­X²Ï·­§®

%Ê§jüDåçéüOðÒ½ô,-Ñ

10½³åçé!XË½ÏÓjkåçéÊ§jmñäãj®�ôôôLâ��å¦$4§Ôqäã·­§®%ô

,-Ñ

11½ò¨áóåçéÏ¶¢ôaÕ0§jPs¿ÄÛ¦Ð�¨ós¿ÄÛ$É^ôÖÇ½p×ûØ½ú¥mn+

z�§j¦$4¾¿ôñ*×¡åçé>ò¨Ë½��s¿ÄÛôäã¦§j¾¿á§úûúòåçéäãs

¿ÄÛÑ

12½+°Ù
âÏ�ãôôî<¦Ê	õä°ABS·
âäãî<ÑÚ
ôïñ>4DE
³Ï�äôÐ¸ì

²åçéäã��Ñ

13½¡åçé>È§óò¨®"AB³���ê§S·ô�ÛAB
âôäã¦çâ¦¼àÜqAB+Ñ

14½³9hùûj
óò¨48TåçéÑ

15½¡åçé ¡¤¥úò¦â3Ëò¨©ª«¬Ê`aË½òÝ¦¾��3§�àäLÉôÞß��¦à§á

â`añã�`Ñ

[ ÞßÅä ]

Þß >È0à Ååmæ

àá��ð

àáâáó§mS ®¯mSôàáâç<ãä

�^öïð§áç áçô�^öïð

�Æ§íS ää��m�Æü



íª<�

èæïð§áç &ùûüàCáç>�ïð�GÓ

âÁ§áç��^åç§
 áçâÁ��^åç

scûò�	½Óü�Þß
úòé
üàèéyô�	½úò

yôÓü�Þß

é
§íS ää��m�Æü

MFIÆ�

Ì×éôåç¸§íS �m�Æü¦íSévåç

;ôNO§mS *×á
ô;ôNO

;ô;<§mS
åçào»óZ;�*×áSô;

ô;<

PEàwôÊ� èéåç

PEàwôãäÖÖ§� &:ùûüAB9h

ì²OÖNOOÖ FùûüÀÁôOÖNOÒOÖ


³Æ

§mSô
³��mn
mS��
³¦úòyz
³®¯

AB

§mSô
³.W�ïñmñ V^mSô
³.W�ïñmñ

�ãôQF
³ÏÐ¸� úòyz
³¦scAB


