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¡ÌGRAP2Í·Î

[ àâäÏÐ ]

àâÑÒ Ó· àâÑÒ Ó·

96ÔÕÖ×ÖØÙ 1 96ÔÕÚÛ 4

ÜÝÞ 2 ÜÝÞßàÅ 1á20mL

ãâ 1 ãäåæÅ 1á20mL

ÜáçÅA 1á120èL ÜáßàÅA 1á12mL

ÜáçÅBÖPE-SAÙ 1á120èL ÜáßàÅB 1á12mL

éÅ 1á10mL êëìÅÖ30áÙ 1á20mL

õñúùû 1

[ íîïðñïòàâ ]

1¼Luminex MAGPIXó¥Luminex 100ô¥Luminex

200ô¥ÉBio-Radó,Bio-PlexóãäõÖö÷õøõñùúù¯û,üýþîÜÿ�ÝÙ

2¼è�É��ç·�Åøò��

3¼ßà�ÞðEP�.

4¼�	
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5¼ã
�

6¼��ëÅðÐø

7¼0.01mol/LÖÉ1áÙ��åæ� (PBS)¥pH=7.0-7.2

8¼����ø

9¼�ÜÕ��ø

[ àâäð��ò��° ]



1¼ ���ðàâäô!�àâ"#àâ$Ü%È!&'�Î()*¥+,àâä-(./0ÜÝÞ¼ÜáçÅA

¼ÜáçÅB1ò96ÔÕ'�§-202C¥Ê3àâ(4§42C'�ïñÎ
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[ Ü²ðSTU'� ]

¾¿À½ô¦VWXð¾¿YïÀ½ðZî[�!¦V

1Ù\ï·¾¿]¥C¯^PBSÖ0.01mol/L¥ pH=7.0-7.2ÙÌ»ë�_ºÅ¥À½ù`ÒaÎ

2Ù0¾¿bc¸]¥"Àð�d�4CeÈðf�ghÃÄåæÅ(ijIS007¥±klmÜÑÖðnÁÂ¶op

q¦VWXðåæÅ)ðrs"NøÌÖç¸ð¾¿tuvwÙÎÖN·¡xy=1:20-1:50¥zvô1mLÃÄå

æÅÌ{d20-50mg¾¿�²ÎÙ

3Ù0|,ð}~Å�JÄÅÇÉÑÖ»Î

4Ù0YïþðÀ½Å10,000ág�ì5ãÜ¥áàâ¥È»ä;ñ§ÜáÉ4§-202Cã'�Î

ÁÂÃÄÅôCãäà?åù¥ÁÂíçñ1ãZîÇÉô

1ÙéèÁÂ±êñ^PBSëë»ë¥í-ñìÑÖ�îï¥§1,000ág�ì5ãÜ-+TÎÖ}ñÁÂ;ó

J�ìòÉ+TÙÎ

2Ù0+T,ðÁÂñ^PBSë3AB

3Ù0ÁÂñghÃÄåæÅa}Ñô9M107EÁÂ/öõ¥vúíu¥ÁÂ;1ùûÄÅüÇÉÑçÅÖ»Î

4Ù0Ü²§2-82C 1,500ág�ì10ãÜ¥áàâ¥È»ä;ñ§ÜáÉ4§-202Cã'�Î

ÁÂÆÇÈ»ÉÊËóòÜ²ô(1,000ág�ì20ãÜ¥\È»ä;Üá¥É0È»4§-202CÉ-802C'�¥

 ¡¢£¤¥Î

)*ô

1¼1ÈÜ²"íô�'�¥42C'�¸§1¦¥-202C¦ÄJ1EF¥-802C¦ÄJ2EFÎ

2¼Ü²§¨çº[©ª«-Üá¬ú¥êwçºÜ²¦­ùûw®ÜáÎ

3¼Ü²õñù±å¯"°Ñ±8¥¦±{ûõå¥ÄÎ

4¼²§³·ÜáÓl¥´µ¶·õñº»¸¦Qº½¹M�²ùûÜáÎ

[ Luminex200 ãäõ ]

1.ãä¡xô50uLB

2.çéWXôãâMagPlex;

3.ºãâ·ô50»/¼;

4.MFI½ôMedian.

[ àâÝï ]

1¼õñù0!�ðàâÿÜ²å¯"°Ñ±8Ö18-252CÙ¥vúêàâäC­¾KLÏ¦¿õñ¥(ü\§²

Aà?!íð�Ü:ÿàâ¥ü053ð�Ü:òàâ#À¶:Á'�Î

2¼ÜÝÞ(¤ÂÞ)ôÃ$ÜÝÞ{dÜÝÞßàÅ0.5mL¥Äþ-±8Å4³Æ10ãÜ¥VKëëÇÈÖ ¡É

ÊÙ¥Êê9M10.0ng/mLÎÝï7EßàÜÝÞðEP�¥ÃEEP�Ì{d300ËLðÜÝÞßàÅ¥vÌ!&k

AÍyßàc10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¥ÜÝÞßà

Å(0ng/mL)òÉ¹M×ÖÔÎM'Î>?¬ú��å¥ÃA>?(õñgðÜÝÞçÅÎ



item 1 2 3 4 5 6 7 Tube

GRAP2 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3¼ÜáçÅAòÜáçÅBôDetection A òDetection BCõñù(ñÏÐÑãÉÒÓ�ìÇÉ¥1õÔÕC�

èÉ$ÄðÅ¡àx,�ÖÎ¨ñùã×1ÜáßàÅAÉB 1:100ßà(vô10ËLÜáçÅA/990ËLÜáßà

ÅA)¥ØãÙÀ¥ßàùÚl¯`ÛÜþðÃA>?!íðº·ÝY(100ËL/Ô)¥>ÞÝYK±�ÝY0.1-0.

2mLÎ

4¼êëìÅô580mL�	
É��ë
{d20mLëìÅÖ30áÙßàÑ600mLÑß¹Åê9Î

)*ô

1¼ÜÝÞðßà¦¿òÉCÕÌùûÎ

2¼ÜÝÞ(§¨ñù15ãÜÏÝYÎêÜÝÞà¿õñ­AÎ

3¼ÜÝÞ¼ÜáçÅAß¹Å¼ÜáçÅBß¹Å(õñÄ±ðßàÅÝY¥ßàÅ¦¿ÙñÎñ�Åáëëâã

ØãÙÀ¥ ¡ÉÊÎM'Î>?¬úðÝPå(õñç·��¥ü�Ýç·�ÅøÎ(kl!íð·äPÝ

Y¥.·¦uõñç·ÝYðZîÖv�\ÜáçÅAK¥­A¦u¸§10ËLÙ¥1 ¡åcê9æçÎ

4¼(èa£õñé�ßàJðÜÝÞ¼ÜáçÅAß¹ÅÿÜáçÅBß¹ÅÎ

5¼ëìÅÖ30xÙÌv�¬êä§¥(`8ëÑ±8¥ëëÙÀ¥Ñ,¬êGìçÄíùûÝYÎ

6¼àâäÌîãàâM��Å¥ïðíÝ4cß¹Å-õñ¥CÝ4JñÌ;¿êMòó
N·çÉ
Nôõ¥

1ò>?Ì!ñö÷øó9ç¥åc>?¬ú¦ÝP¥ùÑGìúæÎ(õñ´�
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1¼²ûüàýàâä²þÿ�¥¦ýêõñêàâä!åcð�²îöÿ�¥(õñ�õñùØã��,�²ð

;¿õñ·¥¯�Ø�ð�²Î

2¼>?ù±`¯á�²Ì�áòê9Î�ê9¦CÜÝ�	ð
�ÏK¥ñð�
P¶Ê�¶>?ð«��Þß

àÍÓÎvú�ÞÌ�áòê9J�ÉJ�¥(ý�²ýï�ðßàÉê�Î�²ßàíñPBSÎ

3¼�!Ü�²¦�ÍCúùû!��²åÌ¥ö÷ùû¯>??ÎÊ��å¥ü)*���²Î

4¼õñï�ÃÄÅYïð¾¿À½ÉÁÂú\Å;¿[�§��ï�òNð�d��>?¬ú�çÎ

5¼��²MÁÂÆÇÈ»¥êMêW�²Â�ê�!�¥vôÁÂ"#¼ÁÂÓ·¼S�KL$¥!1;¿�C

Üá¦§ð%&Î

6¼��'íÑÖÉa¾ÑÖ¥�()*ò+*a¾ÑÖ¥;¿êMU²IÞ!õñðÜáµ¡ò,-µ¡¦.Ý

¥¸¦ØÜá§Î

7¼ö÷õñgh�²¥'�KLJ/;¿[êÑÖ0ÄÉ1å¸��>?¬ú�çÎ

[ 2¹34 ]

1¼0>?ÕðÃÔÏ{d200ulãäåæÅñ1¯5¥�6-C�ÜÕ��øÈ±87�10ãÜ¥å-ÐÂÔÏ

Å¡¥ä;ñ§{�2¹Î

2¼{�ôã×ñÜÝÔ¼�á�ÞÔ¼×ÖÔÎñÜÝÔ7Ô¥kA{d100ËL¦Vê9ðÜÝÞÖ8àâÝï2

ÙÎ×ÖÔ{100ËLÜÝÞßàÅÖ8àâÝï¬93«-­�Ù¥3Ô{�á�ÞÖÉßà-ð�ÞÙ100Ë

L¥ÃÔ{10ulãâ¥�ÜÕ{ÈÚÛ¥372C�ÜÕ��ø8ë1¸K¥�È:;ñ4M800rpm¥�<2-4mm¥

=>ãâà0Î
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M800rpm¥�<2-4mm¥=>ãâà0Î



5¼Èã
�¥2ãÜ-á�Å¡¥ÃÔñ200ËLðëìÅëì¥@Ê1-2ãÜ¥á�ÔÏ!�Å¡Îa£ëÕ3A

Î«-­Aëì-¥�\ÉA§53ðëìåæÅ¥0�ÜÕABC�
CÈ¥0D�CÔÏðÅ¡ìî�Â

ÎwJñt;îÈã
ëÕEFGcÎ

6¼�_ã
¥ÃÔ{ÜáçÅBß¹ÅÖ¨ñùÝYÙ100ËL¥�ÜÕÚÛ¥372C�ÜÕ��ø830ãÜ¥�È

:;ñ4M800rpm¥�<2-4mm¥=>ãâà0Î
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�¥2ãÜ-á�Å¡¥ÃÔñ200ËLðëìÅëì¥@Ê1-2ãÜ¥á�ÔÏ!�Å¡ÎëÕ3A¥Z

îV345Î

8¼�_ã
¥ÃÔ{éÅ150ËL¥��7�2ãÜ¥õçéG}ñ"#¥ä;ÈEHÓÎ
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1¼àâÝïôÝï­A>?!íuð�Ü:¥ÊËð;IçÔÕÈ<ã¥ô�¥#7úùûu@'�¥1ïãA

õñÎ

2¼{�ô>?2¹Ì(õñ­AåðJK��¥ ¡ôõÎ{�K)*¦u�LÊIó¥0�Þ{§�ÜÕÖî

¥.·¦MòÔè¥ëëNÈÙÀÎU¢±àâ{d­�¥{�JñÌ¬­EÔU«-­EÔ{�KLLO.

·¸Ö­PQYC10ãÜ1ÏÙ¥vúR³¥0[��¦VðS¯8ëTKL¥I¸ùUV©ª,á·½ðÝ

Påòa£åÎMWá½ðÝPå¥¶·ñ4£Ôùû>?Î

3¼8ëôM=>�Þ�X¥>?K(0{ÈÄÉÚÛð�ÜÕ4§5äÏ¥1 ¡Å¡�X¥ëÕ-±./ùû

ã32¹¥YZK[O± ¡�ÜÕÇ§Â\"#¥VK±]^_`a¶ð8ëKLÿ89Î

4¼ëìôØãëìbcau¥CÃAëìJñÌ¥Ou0ëìÅGìÐÂÎvúõñîÈëÕE¥(Cdeõñ

-íñ§fg>?JñÌÎ

5¼vú>?±Ï59�§60%¥¶·õñ{5øú�59
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0GRAP2µ¡�Ø§ãåçéij¥YckÄl¡¥mçéÌã×{dÜÝÞÉÜ²¥ÊÌGRAP2UnÉ§kÄl

¡Èðµ¡¬o¥í-{dóò�ïðGRAP2µ¡¥C0�¬oðóò�ïµ¡ëó-¥{dPEÜpðqÿ�¥PE

ØrX-¥ÚlMFI½ÖMedian Fluorescence IntensityÙð³¸ÿ�ÞÌðGRAP2ê9GfÄÅÎñLuminexã

äõá¶¥ÛÜ�Þê9Î

[ ÛÜ ]

sÜÝÞò�²MFI½B_×ÖÔMFI½-¹ÌÖtuÌÙ¥vñ4£Ô¥v±\Êh"½ÛÜÎ1ÜÝÞðê9

MwxÜÖÉýÓxÜÙ¥MFI½MyxÜÖÉýÓxÜÙ¥z§ÜÝ�	Ö«�Zñg±k{|ZñÛÜðR2½

F¶¥1R2½}~�§1MþÙÎ¶·õñÄÅY¹�	ÇÁùûãä¥vcurve expert 1.30¥Úl�ÞMFI½¥

�ÜÝ�	É§Ä±ðê9¥Ñ1ßàÍÓBÉñÜÝòðê9UMFI½ÛÜ§ÜÝ�	ð{|Zñg¥0�Þð

MFI½ÖdZñg¥ÛÜ§�Þê9¥íÑ1ßàÍÓ¥äM�Þð>Þê9Î

[ ÜXÓl ]

MWá§ÛÜ¥.�ê9Mî1·¸MFI½Mê1·¥´µzÌK6SñÜÝÞðMFI½¹MyxÜÖXàÙ¥ÜÝ

Þðê9MwxÜÖYàÙÎVKMWà?¬úðòâå¥ÌÌú ðQ)äÓl¸býÓ½Î¶·õñýÓ½ö

ãÜÝ�	ÌÎ�§>?2¹:Áð¦VÖv2¹�¼�Ååç¼ëÕåçÿ89:Á$Ù¥ÜÝ�	ðMFI½[

�!çéÎ!ú ðÜÝ�	ü è�¥>?�íuÚlîéð>?öãÜÝ�	Î



(GRB2ÄÅÇÉÑÖ2)ÜáàâäÜÝ�	

[ Üá
� ]

0.01-10ng/mL.

[ «�Üáê ]

w½M20E×Ö�ÞÖäÜÝÞßàÅÙá¶ðh"½{9ÍÜÝç!ý±ðê9Î

[ �éå ]

²àâäñ§ÜáGRAP2¥�ÜáUÊËÄëòNíùUìî¢±Î

�§ï,åçò�²FñðêY¥¦;¿Gc!�ÄÅÉÄëòNìî¢±Üá¥êw²àâä�;¿U��Ü

áðÊËòN�ìî¢±Î

[ äô9 ]

äô9ñ�Þá¶½ð1éóÓCVi&ÎCVÖ%Ù = SD/meaná100

òÏçô\VòAàâäý�¼Ì¼�½¶½�²ùû¶·Üá¥Ãô�²nöá¶20

A¥ã×ÛÜ¦Vê9�²ðh"½òSD½Î

òLçôp\3E¦VòAðàâäã×ý�¼Ì¼�½¶½�²ùû¶·á¶¥ÃE�²õñV­àâäa£á

¶8A¥ã×ÛÜ¦Vê9�²ðh"½òSD½Î

òÏçô CV<10%

òLçô CV<12%

[ R¶å ]

�á¶¥àâäC��°Ïõ�#¶·89'�¥úå0�;0¸§5%Î

Mù¸¢îê�ýàâäûüù-Üá½ð©ª¥>?±ð ¡:Áí.·'?­�¥¢ÊQ>?±Ï89¼5

9ò8ë:ÁÎÊA�V­>?£Fùû2¹;ù¤öMæçÎ

[ >?¥ñ ]

1¼>?ùÜÝÞ¼àâò�²ÝïB

2¼{�ÖÜÝÞÉ�²Ù100ËL¥{ãâ¥372C�ÜÕ��ø¦ë1¸KB

3¼ã�ÐÂ¥{ÜáçÅA100ËL¥372C�ÜÕ��ø¦ë1¸KB



4¼ã�ëÕ3AB

5¼{ÜáçÅB100ËL¥372C�È¦ë30ãÜB

6¼ã�ëÕ3AB

7¼{éÅ150ËL¥��7�2ãÜ-HÓÎ

[ úù ]

1¼�§¨�:Áò§�åç
h¨¦¿ý i©ú ð!�!�)ªùûìjð«¶Uãä¥²IÞ;¿�C­

¶ðN·åç¬­Î

2¼«®ð>?¬úUàâð��å¼>?�ðÄÅ2¹1ò>? ¡ôbÄÅ¥(õ�ÝïØ�ðÜ²ïôÎ

3¼¦VòAðV­IÞ;¿[�¤¯ç×¥vôÜáê¼°±9¥(klàâäÏúùûùû>?2¹¥²³´

ë®úùûü¹è�Î

4¼²àâäÝµàâ�
Ýµõñ¥¦¿ÙñÊ¶Yå©ðIÞÎà�]^_`²àâäð>?úù·[|,«

�ðÜá¬úÎ

5¼C��ò8ëJñÌ ¡0àâ¸¹Cº»ÌÎ!�àâ$Ä
Ä¼1=>�Xÿçóòôõ¥êMÑÖ
Ä

�ðÂ�0��á½¦ÝPÎ

6¼½�¾ð�¿ÕÕÔÌ;¿[�¤¯
�òN¥wMfc¨À¥¦[ý>?¬úåcYZ©ªÎ�ÜÕCõñ

KI�fÁÂ\§¥(èúù\§Î

7¼�§2¹�¦de¼2¹ÃæÉúæpñHÓõñÄ$O�;¿��úæ¬úðIóÎ>?ù(ÅÁÆHúù

ûüÇàõøÎ

8¼C�²Yï1ò2¹ðÃEJñÌð1ïO;¿��¦Vð>?¬ú¥!1MWú�>?¬úð;a£å¥>

?ðÃ­32¹Oíu]^QYÎ

9¼àâäC§Èù"�J]^NÜ¥É�§³Ê:Áòs>?±:Áçé¥;¿[åc>?¬úU§È¬ú¦­

�É¦VòAàâäòLçË³ð%&Î

10¼²àâä�UÊ¶ÈÌVWàâäÉ¦VZîÜáV­mðòðIÞýýy¥!1¦Í_Üá¬ú¦­�ð

%&Î

11¼ñ§YïàâäÌµ¡ð¡Î)ócMa¾ÑÖ¥É�§ïa¾ÑÖ!p\ðÏ¾¼iÐóÑ¼òïZg$

s�¦V¥!1´µíî'Îêàâä;ñ§Ê¶ûüa¾ÑÖðÜá¥óc´µt¦ö÷õñàâäÜáa

¾ÑÖÎ

12¼(¯Ò�ÞÌ�áòðê9¥É�ñÛ¯>?P¶�ÞÜáê9ÎÓ�ðÇÉ;1=>�²Ì�ÜòÍ·Ä

§àâäÜá
�Î

13¼êàâä;¿¦ïñ§­�>?²þ��å¦P¶ð�Ô>?�ÞðÜá¥zv¥²êÕ_>?$Î

14¼²2¹úùV�ïñ§48TàâäÎ

15¼êàâäü £¤õñ¥v0Êñ§¨©ª«ÉYZÊ¶ñÖ¥´ûü0¦ýêwIóð×Øÿ�¥Ù¦Ú

ÛYZîÜ�YÎ

[ ×ØÄÝ ]

×Ø ;¿)ê ÄÞZß

ÜÝ�	ç

ÜÝÞÝï¦fP ùûfPðÜÝÞà9ßà

�\òëì¦Øã Øãð�\òëì

�Å¦äP ÜÉÿ�f�Åø



äô9�

ãâëì¦Øã #úùûu@Øã7�ëìÿ@Ê

ÙÀ¦Øãÿ�\àâ¦� ØãÙÀÿ�\àâ

a£çñ��¼ÐøÿÚÛ
õñ{�øuáâgð��¼õñ

gðÐøÿÚÛ

{�¦äP ÜÉÿ�f�Åø

MFI½�

ÃÔ{ðàâ·¦äP �f�Åø¥äP{dàâ

8ëKL¦fP 'ÎØ�ð8ëKL

8ë89¦fP
àâuh°Ñ±8ü'ÎÝPð8

ë89

PEÜpòÃ� áâàâ

PEÜpòßàÍÓ¦ý #7úùû>?2¹

Ä§HÓKLHÓ Cúùû¶·ðHÓKLÏHÓ

�²½

¦fPð�²��Zg
fP���²¥õñgh�²ùû

>?

¦fPð�²+TÿÇÉZî S\fPð�²+TÿÇÉZî

�áòNC�²ÌÍ·� õñgh�²¥a£>?


