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³äãå´òµ¶áîïñ·¸â·¹º»¼½»¾½¿ÀÁ¾½ÂÃÄÅÆ½ÂÃÇÈÉ¼ÊËÌÍÎôöÆ

áÏGRM1Ð¸Ñ

[ äãåÒÓ ]

äãÔÕ Ö¸ äãÔÕ Ö¸

96×ØÙÚÛÜÝ 1 96×ØÞß 4

àáâ 2 àáâãäÆ 1å20mL

çæ 1 çèéêÆ 1å20mL

àâëÆA 1å120ìL àâãäÆA 1å12mL

àâëÆBÙPE-SAÝ 1å120ìL àâãäÆB 1å12mL

íÆ 1å10mL îïðÆÙ30åÝ 1å20mL

ùòûü  1

[ ñòóôõóöäã ]

1½Luminex MAGPIX÷¦Luminex 100ø¦Luminex

200ø¦ÊBio-Rad÷,Bio-Plex÷çèùÙúûùüùòýþý°ÿ,���òà��áÝ

2½ë�Ê��è¸�Æüö�	

3½ãä
âôEP�.

4½�
�Ê��ì�

5½ç��

6½��ïÆôÓü

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

8½����ü

9½�àØ��ü

[ äãåô��ö��± ]



1½ !"#ôäãåõ$�äã%&äã'à(É$)*�Ñ+,-¦./äãå0+123àáâ½àâëÆA

½àâëÆB4ö96×Ø*�¨-205C¦Ë6äã+7¨45C*�óòÑ

2½ ùò0ôäãåõ86äã9ñ&:äã'à($)ô;<*�Ñ
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äãåÒ�à=>?@¦&ABñC>ç�DùòEùò0ô86äãåúûFGDAB01HIÒùòJKÑL

âM±NO4åìÉôà(Pá¦*Q±Ò$�¿çRS*TU·ôÑ

[ à³ôVWX*� ]

¿ÀÁ¾õ§YZÇô¿À[óÁ¾ô\ñ]�$§Y

1Ý^ó¸¿À_¦F°`PBSÙ0.01mol/L¦ pH=7.0-7.2ÝÏ¼ï�a»Æ¦Á¾ýbÕcÑ

2Ý3¿Àde¹_¦%Áô�f�7FgÉôh�ijÄÅéêÆ(klIS007¦²mnoàpÛôqÂÃ·rs

t§YZÇôéêÆ)ôuv%QüÏÙè¹ô¿ÀwxyzÝÑÙQ¸á{|=1:20-1:50¦}yõ1mLÄÅé

êÆÏ~f20-50mg¿À
³ÑÝ

3Ý3�/ôÄÅÆÇMÉÑÖÜáà¼Ñ

4Ý3[ó�ôÁ¾Æ10,000åg�ï5çâ¦äãå¦É¼ç>ò¨àâÊ7¨-205Cé*�Ñ

ÂÃÄÅÆõFçèäBèý¦ÂÃñêò4é\ñÖÜõ

1ÝëíÂÃ²ìò`PBSîî¼ï¦ï0òñpÛ�óò¦¨1,000åg�ï5çâ0.WÑÙÄôÂÃ>ö

M�ïõú.WÝÑ

2Ý3.W/ôÂÃò`PBSï3DE

3Ý3ÂÃòijÄÅéêÆcÄáù<P107HÂÃ/ûü¦y ñx¦ÂÃ>4¡¢ÉÑ£ÖÜáëÆà¼Ñ

4Ý3à³¨2-85C 1,500åg�ï10çâ¦äãå¦É¼ç>ò¨àâÊ7¨-205Cé*�Ñ

ÂÃÇÈÉ¼ÊËÌôöà³õ+1,000åg�ï20çâ¦^É¼ç>àâ¦Ê3É¼7¨-205CÊ-805C*�¦

¤¥¦§¨©Ñ

,-õ

1½4Éà³%ñù#*�¦45C*�¹¨1ª¦-205C§ÉM1HI¦-805C§ÉM2HIÑ

2½à³«¬ë»]­®¯0àâ° ¦ízë»à³§±¡¢z²àâÑ

3½à³ùòý²é³%´áµ;¦§²~ÿùè©ÅÑ

4½¶¨·¸àâÖn¦¸¹º»ùò»¼¼§T»¾½P
³¡¢àâÑ

[ Luminex200 çèù ]

1.çèá{õ50uLE

2.èêZÇõçæMagPlex;

3.¾çæ¸õ50¿/À;

4.MFIÁõMedian.

[ äãáó ]

1½ùòý3$�ôäã�à³é³%´áµ;Ù18-255CÝ¦y ìäãåF®ÂNOÒ§Ãùò¦+¡^«³

DäB$ñô�à=�äã¦�386ô�à=öäã&Ä·=Å*�Ñ

2½àáâ(¨Æâ)õÇ'àáâ~fàáâãäÆ0.5mL¦È�0µ;É7·Ê10çâ¦YNîîËÌÙ¤¥Í

ÎÝ¦Ëî<P10.0ng/mLÑáó7HãäàáâôEP�¦ÇHEP�Ï~f300ÏLôàáâãäÆ¦yÐ$)m

DÑ|ãäe10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¦àáâãä

Æ(0ng/mL)õú½PÚÛ×ÑP*ÒAB° ��é¦ÇDAB+ùòiôàáâëÆÑ



item 1 2 3 4 5 6 7 Tube

GRM1 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3½àâëÆAöàâëÆBõDetection A öDetection BFùòý+òÓÔÕéÊÖ×�ïÖÜ¦4ùØÙF�

íÊ'ÈôÆáã{/�ÚÑ©òýçÛ4àâãäÆAÊB 1:100ãä(yõ10ÏLàâëÆA/990ÏLàâãä

ÆA)¦ÜçÝÁ¦ãäýÞn°bßà�ôÇDAB$ñô¾¸á[(100ÏL/×)¦Aâá[N²�á[0.1-0.

2mLÑ

4½îïðÆõ580mL�
�Ê��ì�~f20mLïðÆÙ30åÝãäá600mLáã½Æî<Ñ

,-õ

1½àáâôãä§ÃõúFØÏ¡¢Ñ

2½àáâ+¨©òý15çâÒá[ÑìàáâäÃùò®DÑ

3½àáâ½àâëÆAã½Æ½àâëÆBã½Æ+ùòÍ²ôãäÆá[¦ãäÆ§ÃÝòÑò�Æåîîæç

ÜçÝÁ¦¤¥ÍÎÑP*ÒAB° ôáSé+ùòè¸��¦��áè¸�ÆüÑ+mn$ñô¸èSá

[¦1¸§xùòè¸á[ô\ñÙy�^àâëÆAN¦®D§x¹¨10ÏLÝ¦4¤¥éeî<êëÑ

4½+ìc§ùòíÇãäMôàáâ½àâëÆAã½Æ�àâëÆBã½ÆÑ

5½ïðÆÙ30xÝÏy�°îè«¦+b;ïáµ;¦îîÝÁ¦á/°îJðëÅñ¡¢á[Ñ

6½äãåÏòçäãP��Æ¦óôñá7eã½Æ0ùò¦Fá7MõÏ>ÃíPö÷�Q¸ëÊ�Qøù¦

4öABÏ$òúûü÷<ë¦éeAB° §áS¦ýáJðþêÑ+ùòµ��á7Ñ

[ à³ÖÜ ]

1½³ÿ�ä�äãå³���¦§�íùòìäãå$éeô
³óú��¦+ùò�ùòýÜç��/
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âöî<Ñ�î<§Fàá�
ô��ÒN¦òô��S·Ë�·ABô¯�
âã

äÑÖÑy 
âÏ
âöî<M�ÊM�¦+�
³�ó�ôãäÊî�Ñ
³ãäñòPBSÑ

3½�$à
³§�ÐFûü $�
³èÏ¦úû¡¢°ABBÒË��é¦�,-��
³Ñ

4½ùòò�ÄÅÆ[óô¿ÀÁ¾ÊÂÃþ^Æ>Ã]�¨��ò�öQô�f�!AB° "ëÑ

5½�
³PÂÃÇÈÉ¼¦íPìZ
³Æ#í$%�¦yõÂÃ&'½ÂÃÖ¸½V
NO(¦$4>Ã�F

àâ§«ô)*Ñ

6½��+ïpÛÊc¿pÛ¦�,-.ö/.c¿pÛ¦>ÃíPX³Lâ$ùòôàâ¶áö01¶á§2á

¦¼§Üàâ«Ñ

7½úûùòij
³¦*�NOM3>Ã]ípÛ4ÅÊ5é¼�!AB° "ëÑ

[ 6½78 ]

1½3ABØôÇ×Ò~f200ulçèéêÆò4°9¦#:0F�àØ��üÉµ;;�10çâ¦è0ÔÆ×Ò

Æá¦ç>ò¨~
6½Ñ

2½~
õçÛõàá×½
â
â×½ÚÛ×Ñõàá×7×¦mD~f100ÏL§Yî<ôàáâÙ<äãáó2

ÝÑÚÛ×~100ÏLàáâãäÆÙ<äãáó­=7¯0®�Ý¦6×~
â
âÙÊãä0ô
âÝ100Ï

L¦Ç×~10ulçæ¦�àØ~ÉÞß¦375C�àØ��ü;ï1¹N¦�Ì>?õ7P800rpm¦�@2-4mm¦

ABçæã4Ñ

3½Éç��¦2çâ0ä�Æá¦ç�*Cô&'éÔÆ¦§òïðÑ

4½Ç×~àâëÆAã½Æ100ÏLÙ©òýá[Ý¦�àØÞß¦375C�àØ��ü;ï1¹N¦�Ì>?õ7

P800rpm¦�@2-4mm¦ABçæã4Ñ



5½Éç��¦2çâ0ä�Æá¦Ç×ò200ÏLôïðÆïð¦DÎ1-2çâ¦ä�×Ò$�ÆáÑc§ïØ3D

Ñ¯0®Dïð0¦�^ÊE«86ôïðéêÆ¦3�àØEFF��GÉ¦3H�F×ÒôÆáðò�Æ

ÑzMõw>òÌç�ïØIJJeÑ

6½�aç�¦Ç×~àâëÆBã½ÆÙ©òýá[Ý100ÏL¦�àØÞß¦375C�àØ��ü;30çâ¦�Ì

>?õ7P800rpm¦�@2-4mm¦ABçæã4Ñ

7½Éç��¦2çâ0ä�Æá¦Ç×ò200ÏLôïðÆïð¦DÎ1-2çâ¦ä�×Ò$�ÆáÑïØ3D¦\

ñY785Ñ

8½�aç�¦Ç×~íÆ150ÏL¦��;�2çâ¦ùèêKÄô&'¦ç>ÉILÖÑ

,-õ

1½äãáóõáó®DAB$ñxô�à=¦ËÌô>Mè×ØÉ?é¦ù#¦&:ûü xC*�¦4óéD

ùòÑ
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N,-§x�PÎLô¦3
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¦1¸§Qö×í¦îîRÌÝÁÑX¦²äã~f®
¦~
MõÏ­®H×X¯0®H×~
NOOS1

¸¹Ù®TU[F10çâ4ÒÝ¦y V·¦3]�!§YôW°;ïXNO¦M¼üYZ­®/â¸Áôá

Séöc§éÑP[âÁôáSé¦º»õ7§×¡¢ABÑ

3½;ïõPAB
â�\¦ABN+3~ÉÈÊÞßô�àØ7¨9åÒ¦4¤¥Æá�\¦ïØ0²12¡¢

é76½¦]^N_R²¤¥�àØÖ¨Æ`&'¦YN²abcde·ô;ïNO�;<Ñ

4½ïðõÜçïðfgcx¦FÇDïðMõÏ¦Rx3ïðÆJðÔÆÑy ùòòÌïØI¦+Fhiùò

0ñò¨jkABMõÏÑ

5½y ABµÒ9<�¨60%¦º»ùò~9üþ�9<�lÑ

[ AB-Ü ]

3GRM1¶á�Ü¨çéèêmn¦[eoÍpá¦qèêÏçÛ~fàáâÊà³¦ËÏGRM1Xrú¨oÍpá

Éô¶á°s¦ï0~fôö$òôGRM1¶á¦F3!°sôôö$ò¶áï÷0¦~fPEàtôu�$¦PEÜ

v\0¦ÞnMFIÁÙMedian Fluorescence IntensityÝô·¹�
âÏôGRM1î<KjÍÎÑòLuminexçèù

â·¦ßà
âî<Ñ

[ ßà ]

wàáâö
³MFIÁFaÚÛ×MFIÁ0½ÐÙxyÐÝ¦yõ7§×¦z²^Ël%ÁßàÑ4àáâôî<

P{|àÙÊ�Ö|àÝ¦MFIÁP}|àÙÊ�Ö|àÝ¦~«àá�
Ù¯�\õk²m�Ä\õßàôR2Á

J·¦4R2ÁÅÇÉ¨1P�ÝÑº»ùòÑÖ[½�
ÜÅ¡¢çè¦ycurve expert 1.30¦Þn
âMFIÁ¦

�àá�
á«Í²ôî<¦à4ãäÑÖEÊòàáöôî<XMFIÁßà«àá�
ô�Ä\õk¦3
âô

MFIÁÄf\õk¦ßà«
âî<¦ñà4ãäÑÖ¦çP
âôAâî<Ñ

[ âÇÖn ]

P[ä¨ßà¦1�î<Pò5¸¼MFIÁPí5¸¦¸¹~ÐN9VòàáâôMFIÁ½P}|àÙXãÝ¦àá

âôî<P{|àÙYãÝÑYNP[äB° ôõåé¦ÐÏþ¢ôT-çÖn¼f�ÖÁÑº»ùò�ÖÁú

éàá�
ÐÑ�¨AB6½=Åô§YÙy6½�½�Æèê½ïØèê�;<=Å(Ý¦àá�
ôMFIÁ]

�$ëëÑ$þ¢ôàá�
¡¢í�¦AB�ñxÞnòíôABúéàá�
Ñ



(ÄÅÇÇÉÑÖÜá1)àâäãåàá�


[ àâ�� ]

0.01-10ng/mL.

[ ¯�àâì ]

zÁP20HÚÛ
âÙçàáâãäÆÝâ·ôl%Á~=Ñàáë$�²ôî<Ñ

[ �ëé ]

³äãåò¨àâGRM1¦ÇàâXËÌÍîöQïüYñó¦²Ñ

�¨Ü/èêö
³Jòôì[¦§>ÃJe$�ÍÎÊÍîöQñó¦²àâ¦íz³äãå�>ÃX!Çà

âôËÌöQ�ñó¦²Ñ

[ èù< ]

èù<ò
ââ·Áô5ëôÖCVm)ÑCVÙ%Ý = SD/meanå100

öÒëõ^YöDäãå��½Ï½�Á·Á
³¡¢·¸àâ¦Çõ
³rúâ·20

D¦çÛßà§Yî<
³ôl%ÁöSDÁÑ

öOëõs^3H§YöDôäãåçÛ��½Ï½�Á·Á
³¡¢·¸â·¦ÇH
³ùòY®äãåc§â

·8D¦çÛßà§Yî<
³ôl%ÁöSDÁÑ

öÒëõ CV<10%

öOëõ CV<12%

[ U·é ]

Çâ·¦äãåF��±Òù�&º»;<*�¦ûé4�?3¹¨5%Ñ

Pü¹£òí$�äãå ¡ý0àâÁô­®¦ABµô¢£=Åñ1¸*C®!¦¤ËTABµÒ;<½9

<ö;ï=ÅÑËD�Y®AB¥J¡¢6½>ü¦úPêëÑ

[ AB§õ ]

1½ABýàáâ½äãö
³áóE

2½~
ÙàáâÊ
³Ý100ÏL¦~çæ¦375C�àØ��ü¨ï1¹NE

3½ç�ÔÆ¦~àâëÆA100ÏL¦375C�àØ��ü¨ï1¹NE



4½ç�ïØ3DE

5½~àâëÆB100ÏL¦375C�Ì¨ï30çâE

6½ç�ïØ3DE

7½~íÆ150ÏL¦��;�2çâ0LÖÑ

[ ûü ]

1½�¨¬�=Åö©�èê�lª§Ã�¢k«þ¢ô$�$�-¬¡¢ðnô­·Xçè¦³Lâ>Ã�F®

·ôQ¸èê®¯Ñ

2½¯°ôAB° Xäãô��é½AB�ôÍÎ6½4öAB¢£ùdÍÎ¦+ù�áóÜ	ôà³óõÑ

3½§YöDôY®Lâ>Ã]�¦±ëÛ¦yõàâì½²³<¦+mnäãåÒûü ¡¢AB6½¦´µ¶

ì¯ûü ¡½í�Ñ

4½³äãåá·äã��á·ùò¦§ÃÝòË¸[é«ôLâÑä�abcd³äãåôABûü¹]�/¯

�ôàâ° Ñ

5½F��ö;ïMõÏ¤¥3äãº»F¼½ÏÑ$�äã'È�È¾4AB�\�èôöøù¦íPpÛ�Å

�ôÆ#3�!âÁ§áSÑ

6½¿"Àô�ÁØØ×Ï>Ã]�¦±�
öQ¦zPjg¬Â¦§]�AB° ée]^­®Ñ�àØFùò

NM�hÃÄ^«¦+ìþý^«Ñ

7½�¨6½�§hi½6½ÅêÊþêsòLÖùõÆ(R�>Ã�!þê° ôLôÑABý+ÇÂÈLûü

 �ÉäùüÑ

8½F
³[ó4ö6½ôÇHMõÏô5òR>Ã�!§YôAB° ¦$4P[þ�AB° ô>c§é¦A

BôÇ®76½RñxabU[Ñ

9½äãåF«Êý%ÇMabQà¦Ë�¨´Ì=ÅöwABµ=Åëë¦>Ã]éeAB° X«Ê° §®

!Ê§YöDäãåöOëÍ·ô)*Ñ

10½³äãå!XË¸ÊÎYZäãåÊ§Y\ñàâY®oôöôLâ��|¦$4§Ïaàâ° §®!ô

)*Ñ

11½ò¨[óäãåÏ¶áô¥Ð-ögPc¿pÛ¦Ë�¨óc¿pÛ$s^ôÑÂ½mÒôÓ½öò\k(

w�§Y¦$4¸¹ïñ*Òìäãå>ò¨Ë¸ÿ�c¿pÛôàâ¦ög¸¹w§úûùòäãåàâc

¿pÛÑ

12½+°Ô
âÏ
âöôî<¦Ê�õß°ABS·
âàâî<ÑÕ
ôÖÜ>4AB
³Ï
àöÐ¸É

«äãåàâ��Ñ

13½ìäãå>Ã§óò¨®�AB³���é§S·ô�ÖAB
âôàâ¦}y¦¶í×aAB(Ñ

14½³6½ûüY
óò¨48TäãåÑ

15½ìäãå¡¢¤¥ùò¦y3Ëò¨©ª«¬Ê]^Ë¸òØ¦¸ÿ�3§�ízLôôÙÚ��¦Û§Ü

Ý]^ñÞ�]Ñ

[ ÙÚÅß ]

ÙÚ >Ã-í Åà\á

àá�
ë

àáâáó§jS ¡¢jSôàáââ<ãä

�^öïð§Üç Üçô�^öïð

�Æ§èS àá��j�Æü



èù<�

çæïð§Üç &ûü xCÜç;�ïð�DÎ

ÝÁ§Üç��^äã§	 ÜçÝÁ��^äã

c§êò�	½Óü�Þß
ùò~
üxãäiô�	½ùò

iôÓü�Þß

~
§èS àá��j�Æü

MFIÁ�

Ç×~ôäã¸§èS �j�Æü¦èS~fäã

;ïNO§jS *ÒÜ	ô;ïNO

;ï;<§jS
äãxl´áµ;�*ÒáSô;

ï;<

PEàtöÅ� ãääã

PEàtöãäÑÖ§� &:ûü AB6½

É«LÖNOLÖ Fûü º»ôLÖNOÒLÖ


³Á

§jSô
³��\k
jS��
³¦ùòij
³¡¢

AB

§jSô
³.W�ÖÜ\ñ V^jSô
³.W�ÖÜ\ñ


âöQF
³ÏÐ¸� ùòij
³¦c§AB


