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±áàâ²ï³´ ëíìµ¶Üµô·¸¹·º¹»¼½º¹¾¿ÀÁÂ¹¾¿ÃÄÅ¸ÆÇÈÉÊñóÂ 

ËBMP4Ì¶Í

[ áàâÎÏ ]

áàÐÑ Ò¶ áàÐÑ Ò¶

96ÓÔÕÖÑ×Ø 1 96ÓÔÙÚ 4

ÛÜÝ 2 ÛÜÝÞßÂ 1à20mL

äá 1 âãäåÂ 1à20mL

ÖÜæÂA 1à120çL ÖÜÞßÂA 1à12mL

ÖÜæÂBÕPE-SAØ 1à120çL ÖÜÞßÂB 1à12mL

èÂ 1à10mL éêëÂÕ30àØ 1à20mL

öïõúù 1

[ ìíîïðîñáà ]

1¹Luminex MAGPIXò¤Luminex 100ó¤Luminex

200ó¤ÆBio-Radò,Bio-PlexòâãôÕõöô÷öïøùø®ú,ûüýíÖþÿÜØ

2¹é�Æ��å¶�Â÷ñ��

3¹Þß�ÝïEP�.

4¹��	Æ
�ê	

5¹ä�


6¹��êÂïÏ÷

7¹0.01mol/LÕÆ1àØ��äå� (PBS)¤pH=7.0-7.2

8¹����÷

9¹�ÛÔ��÷

[ áàâï��ñ��¯ ]



1¹ ���ïáàâò��áà!"áà#Û$Å�%&�Í'()¤*+áàâ,'-./ÛÜÝ¹ÖÜæÂA

¹ÖÜæÂB0ñ96ÓÔ&�¦-201C¤Ç2áà'3¦41C&�îïÍ

2¹ öï,ïáàâò42áà5ì"6áà#Û$�%ï78&�Í

()ò

áàâÎ�Û9:;<¤"=>ì?:â�@öïAöï,ï42áàâõöBC@=>,1DEÎöïFGÍH

ÝI¯JK0âêÅïÛ$LÜ¤&M¯Î��»âNO&PQµïÍ

[ Û±ïRST&� ]

·¸ò/*S¦·¸â��ËïU·Û±BV7�32WJÆ41CIX¤Y,1,000àg�í20âZ¤[Å¸\:¤

/Å¸3¦-201CÆ-801C&�¤]^_`abÍ

·ºòïEDTAÆcdeL´fàRSÛ±¤û/Û±BRS,ï30âZÎ¦2-81C 1,000àg�í15âZ¤[Å¸

\:ÖÜ¤Æ/Å¸3¦-201CÆ-801C&�¤]^_`abÍ

»¼½ºò¥ghÇï»¼iî½ºïjìk��¥g

1Ø[î¶»¼l¤B®mPBSÕ0.01mol/L¤ pH=7.0-7.2ØË¸ê
n·Â¤½ºøoÑpÍ

2Ø/»¼qÅWl¤!½ï�r�3BsÅït�uvÀÁäåÂ(wxIS007¤°yz{ÛÉÑï|¾¿µ}~

�¥ghÇïäåÂ)ïÄÅ!M÷ËÕåWï»¼ÇÉÑÖØÍÕM¶ Üá=1:20-1:50¤àÑò1mLÀÁä

åÂËâr20-50mg»¼�±ÍØ

3Ø/ä+ïãåÂçIéèêëíì¸Í

4Ø/iîýï½ºÂ10,000àg�í5âZ¤îïñ¤Å¸\:ï¦ÖÜÆ3¦-201Có&�Í

¾¿ÀÁÂòBâãá>òø¤¾¿ìôï0ójìêëò

1Øöõ¾¿°úïmPBSùù¸ê¤Y,ïûÉÑ�ü ¤¦1,000àg�í5âZ,*SÍÕã¡¾¿:¢

I�í£¤*SØÍ

2Ø/*S+ï¾¿ïmPBSê3@A

3Ø/¾¿ïuvÀÁäåÂpãí¥8L107D¾¿/¦§¤Ñ¨ìÉ¤¾¿:0©ªéè«êëíæÂì¸Í

4Ø/Û±¦2-81C 1,500àg�í10âZ¤îïñ¤Å¸\:ï¦ÖÜÆ3¦-201Có&�Í

¾¿ÃÄÅ¸ÆÇÈñóÛ±ò'1,000àg�í20âZ¤[Å¸\:ÖÜ¤Æ/Å¸3¦-201CÆ-801C&�¤

]^_`abÍ

()ò

1¹0ÅÛ±!ì¥�&�¤41C&�W¦1¬¤-201C¥éI1DE¤-801C¥éI2DEÍ

2¹Û±­®æ·k¯°±,ÖÜ²¨¤èÖæ·Û±¥³©ªÖ´ÖÜÍ

3¹Û±öïø°äµ!¶íV7¤¥°âúöòbÁÍ

4¹·¦¸¶ÖÜÒz¤¹º»¼öï·¸½¥P·ºeL�±©ªÖÜÍ

[ Luminex200 âãô ]

1.âã Üò50uLA

2.åçhÇòäáMagPlex;

3.¾äá¶ò50¿/À;

4.MFIÁòMedian.

[ áàÜî ]

1¹öïø/��ïáàþÛ±äµ!¶íV7Õ18-251CØ¤Ñ¨úáàâB¬ÂJKÎ¥Ãöï¤'û[­±

@á>�ìï�Û9þáà¤û/42ï�Û9ñáà"Äµ9Å&�Í



2¹ÛÜÝ(aÆÝ)òÇ#ÛÜÝârÛÜÝÞßÂ0.5mL¤Èý,V7É3¸Ê10âZ¤gJùùËÌÕ]^Í

ÎØ¤Çé8L2000.0pg/mLÍÜî7DÞßÛÜÝïEP�¤ÇDEP�Ëâr300ÏLïÛÜÝÞßÂ¤ÑÐ�%

y@ÑáÞßÅ2000.0pg/mL, 500.0pg/mL, 125.0pg/mL, 31.25pg/mL, 7.81pg/mL, 1.95pg/mL, 0.49pg/mL¤

ÛÜÝÞßÂ(0pg/mL)£¤eLÖÑÓÍL&Ò=>²¨��ã¤Ç@=>'öïuïÛÜÝæÂÍ

item 1 2 3 4 5 6 7 Tube

BMP4 2000.0 500.0 125.0 31.25 7.81 1.95 0 pg/mL

3¹ÖÜæÂAñÖÜæÂBòDetection A ñDetection BBöïø'ïÓÔÕóÆÖ×�íêë¤0öØÙB�

õÆ#ÈïÂ ïÜ+�ÚÍ§ïøâÛ0ÖÜÞßÂAÆB 1:100Þß(Ñò10ÏLÖÜæÂA/990ÏLÖÜÞß

ÂA)¤ÜâÝ½¤ÞßøÞz®oßàýïÇ@=>�ìï¾¶ái(100ÏL/Ó)¤=âáiJ°�ái0.1-0.

2mLÍ

4¹éêëÂò580mL��	Æ
�ê	âr20mLêëÂÕ30àØÞßí600mLíãeÂé8Í

()ò

1¹ÛÜÝïÞß¥Ã£¤BÔË©ªÍ

2¹ÛÜÝ'¦§ïø15âZÎáiÍúÛÜÝäÃöï¬@Í

3¹ÛÜÝ¹ÖÜæÂAãeÂ¹ÖÜæÂBãeÂ'öïÉ°ïÞßÂái¤ÞßÂ¥ÃÝïÍï�Âåùùæç

ÜâÝ½¤]^ÍÎÍL&Ò=>²¨ïÜOã'öïå¶��¤ûÿÜå¶�Â÷Í'yz�ìï¶èOá

i¤-¶¥Éöïå¶áiïjìÕÑ�[ÖÜæÂAJ¤¬@¥ÉW¦10ÏLØ¤0]^éÅé8êëÍ

4¹'ìp`öïíçÞßIïÛÜÝ¹ÖÜæÂAãeÂþÖÜæÂBãeÂÍ

5¹êëÂÕ30xØËÑ�²îã­¤'o7ïíV7¤ùùÝ½¤í+²îFUæÁð©ªáiÍ

6¹áàâËñâáàL��Â¤òóìá3ÅãeÂ,öï¤Bá3IôË:ÃèLõö	M¶ëÆ	M÷ø¤

0ñ=>Ë�ïùúûö8ë¤éÅ=>²¨¥ÜO¤üíFUýêÍ'öï³�	á3Í

[ Û±êë ]

1¹±þÿä�áàâ±���¤¥�èöïúáàâ�éÅï�±üù��¤'öï�öïøÜâ��+�±ï

:Ãöï¶¤®�Ü�ï�±Í

2¹=>ø°o®Ü�±Ë	Üóé8Í
é8¥BÛÜ��ï
�ÎJ¤ïó��OµÇ�µ=>ï±��ÝÞ

ßÑÒÍÑ¨�ÝË	Üóé8I�ÆI�¤'��±üî
ïÞßÆé�Í�±ÞßìïPBSÍ

3¹��Ö�±¥�ÌBõúù���±òË¤õö©ª®=>>ÒÇ��ã¤û()���±Í

4¹öï �ÀÁÂiîï»¼½ºÆ¾¿ù[Â:Ãk�¦�� �óMï�r��=>²¨!ëÍ

5¹��±L¾¿ÃÄÅ¸¤èLúh�±Æ"èd#�¤Ñò¾¿$%¹¾¿Ò¶¹R�JK&¤�0:Ã�B

ÖÜ¥­ï'(Í

6¹��)YÉÑÆp»ÉÑ¤�*+,ñ-,p»ÉÑ¤:ÃèLT±HÝ�öïïÖÜ´ ñ./´ ¥0á

¤½¥×ÖÜ­Í

7¹õööïuv�±¤&�JKI1:ÃkèÉÑ2ÁÆ3ã½��=>²¨!ëÍ

[ 4e56 ]

1¹/=>ÔïÇÓÎâr200ulâãäåÂï0®7¤�8,B�ÛÔ��÷ÅV79�10âZ¤ò,ÔÆÓÎ

Â ¤\:ï¦â�4eÍ

2¹â�òâÛðÛÜÓ¹	Ü�ÝÓ¹ÖÑÓÍðÛÜÓ7Ó¤y@âr100ÏL¥gé8ïÛÜÝÕ:áàÜî2

ØÍÖÑÓâ100ÏLÛÜÝÞßÂÕ:áàÜî«;5±,¬�Ø¤2Óâ	Ü�ÝÕÆÞß,ï�ÝØ100Ï

L¤ÇÓâ10uläá¤�ÛÔâÅÙÚ¤371C�ÛÔ��÷7ï1.5WJ¤�Ì<=ð3L800rpm¤�>2-4mm

¤?@äáï2Í



3¹Åä�
¤2âZ,î
Â ¤ä�&Aï$%óÔÆ¤¥ïêëÍ

4¹ÇÓâÖÜæÂAãeÂ100ÏLÕ§ïøáiØ¤�ÛÔÙÚ¤371C�ÛÔ��÷7ï1WJ¤�Ì<=ð3

L800rpm¤�>2-4mm¤?@äáï2Í

5¹Åä�
¤2âZ,î
Â ¤ÇÓï200ÏLïêëÂêë¤BÎ1-2âZ¤î
ÓÎ��Â Íp`êÔ3@

Í±,¬@êë,¤�[ÆC­42ïêëäåÂ¤/�ÛÔCDB�	EÅ¤/F�BÓÎïÂ Uñ�Æ

ÍÖIôÇ:íÌä�êÔGHFÅÍ

6¹
nä�¤ÇÓâÖÜæÂBãeÂÕ§ïøáiØ100ÏL¤�ÛÔÙÚ¤371C�ÛÔ��÷730âZ¤�Ì

<=ð3L800rpm¤�>2-4mm¤?@äáï2Í

7¹Åä�
¤2âZ,î
Â ¤ÇÓï200ÏLïêëÂêë¤BÎ1-2âZ¤î
ÓÎ��Â ÍêÔ3@¤j

ìg565Í

8¹
nä�¤ÇÓâèÂ150ÏL¤��9�2âZ¤öåçIã¡$%¤\:ÅGJÒÍ

()ò

1¹áàÜîòÜî¬@=>�ìÉï�Û9¤ÇÈï:KåÓÔÅ;ó¤¥�¤"6õúùÉ?&�¤0îó@

öïÍ

2¹â�ò=>4eË'öï¬@ãïLM��¤]^÷øÍâ�J()¥É�NÎHñ¤/�Ýâ¦�ÛÔÚñ

¤-¶¥OñÓõ¤ùùPÌÝ½ÍT_°áàâr¬�¤â�IôË«¬DÓT±,¬DÓâ�JKKQ-

¶WÕ¬RSiB10âZ0ÎØ¤Ñ¨T¸¤/k��¥gïU®7ïVJK¤K½úWX¯°+Ü¶ÁïÜ

Oãñp`ãÍLYÜÁïÜOã¤»¼ð3`Ó©ª=>Í

3¹7ïòL?@�Ý�Z¤=>J'/âÅÈÆÙÚï�ÛÔ3¦7âÎ¤0]^Â �Z¤êÔ,°-.©ª

ó54e¤[\J]N°]^�ÛÔê¦Æ^$%¤gJ°_`abcµï7ïJKþ78Í

4¹êëòÜâêëdepÉ¤BÇ@êëIôË¤NÉ/êëÂFUÔÆÍÑ¨öïíÌêÔG¤'Bfgöï

,ðï¦hi=>IôËÍ

5¹Ñ¨=>VÎ78�¦60%¤»¼öïâ7÷ù�78	jÍ

[ =>+ë ]

/BMP4´ �×¦äãåçkl¤iÅmÉn ¤oåçËâÛârÛÜÝÆÛ±¤ÇËBMP4Tp¤¦mÉn 

Åï´ ²q¤Y,ârñód ïBMP4´ ¤B/�²qïñód ´ êö,¤ârPEÛrïsþd¤PE×

tZ,¤ÞzMFIÁÕMedian Fluorescence IntensityØï¸Wþ�ÝËïBMP4é8IhÉÊÍïLuminexâãô

Üµ¤ßà�Ýé8Í

[ ßà ]

uÛÜÝñ�±MFIÁDnÖÑÓMFIÁ,eÐÕvwÐØ¤Ñð3`Ó¤x°[Çj!ÁßàÍ0ÛÜÝïé8

LyzÛÕÆ�ÒzÛØ¤MFIÁL{zÛÕÆ�ÒzÛØ¤|­ÛÜ��Õ±�jôi°y}~jôßàïR2Á

Hµ¤0R2Á�ÄÅ¦1LýØÍ»¼öïÇÉie��ÑÅ©ªâã¤Ñcurve expert 1.30¤Þz�ÝMFIÁ¤

�ÛÜ��Ö­É°ïé8¤Ü0ÞßÑÒAÆïÛÜóïé8TMFIÁßà­ÛÜ��ï}~jôi¤/�Ýï

MFIÁárjôi¤ßà­�Ýé8¤ðÜ0ÞßÑÒ¤\L�Ýï=âé8Í

[ àÇÒz ]

LYâ¦ßà¤-�é8Lí3¶½MFIÁLè3¶¤¹º|ÐJ5RïÛÜÝïMFIÁeL{zÛÕXäØ¤ÛÜ

Ýïé8LyzÛÕYäØÍgJLYá>²¨ï£ãã¤ÐËùüïP+åÒz½d�ÒÁÍ»¼öï�ÒÁõ

çÛÜ��ÐÍ�¦=>4e9Åï¥gÕÑ4e�¹�Âéè¹êÔéèþ789Å&Ø¤ÛÜ��ïMFIÁk

��ëêÍ�ùüïÛÜ��ûüë�¤=>�ìÉÞzííï=>õçÛÜ��Í



(ÄÅÇÉÑ4)ÖÜáàâÛÜ��

[ ÖÜ
� ]

1.95-2000pg/mL.

[ ±�ÖÜí ]

ÖÁL20DÖÑ�ÝÕ\ÛÜÝÞßÂØÜµïj!Áâ;ÑÛÜë��°ïé8Í

[ �êã ]

±áàâï¦ÖÜBMP4¤çÖÜTÇÈÉìóMîúWïñ_°Í

�¦ó+éèñ�±Hòïíi¤¥:ÃFÅ��ÉÊÆÉìóMïñ_°ÖÜ¤èÖ±áàâ�:ÃT�çÖ

ÜïÇÈóM�ïñ_°Í

[ è¥8 ]

è¥8ï�ÝÜµÁï3êôÒCVk%ÍCVÕ%Ø = SD/meanà100

öÎëò[gö@áàâ��¹Ë¹�ÁµÁ�±©ªµ¶ÖÜ¤Çõ�±púÜµ20

@¤âÛßà¥gé8�±ïj!ÁñSDÁÍ

öKëò~[3D¥gö@ïáàââÛ��¹Ë¹�ÁµÁ�±©ªµ¶Üµ¤ÇD�±öïg¬áàâp`Ü

µ8@¤âÛßà¥gé8�±ïj!ÁñSDÁÍ

öÎëò CV<10%

öKëò CV<12%

[ Qµã ]

çÜµ¤áàâB��¯Îù�"»¼78&�¤ûã2�=/W¦5%Í

LüW¡ñèd�áàâ ¡ø,ÖÜÁï¯°¤=>Vï¢£9Åì-¶&A¬�¤¤ÇP=>VÎ78¹7

8ñ7ï9ÅÍÇ@�g¬=>¥H©ª4e:ü¦§LêëÍ

[ =>¨ô ]

1¹=>øÛÜÝ¹áàñ�±ÜîA

2¹â�ÕÛÜÝÆ�±Ø100ÏL¤âäá¤371C�ÛÔ��÷©ï1.5WJA

3¹ä�ÔÆ¤âÖÜæÂA100ÏL¤371C�ÛÔ��÷©ï1WJA



4¹ä�êÔ3@A

5¹âÖÜæÂB100ÏL¤371C�Ì©ï30âZA

6¹ä�êÔ3@A

7¹âèÂ150ÏL¤��9�2âZ,JÒÍ

[ õú ]

1¹�¦®�9Åñª�éè	j«¥Ã�üw¬ùüï����+­©ªUlï®µTâã¤±HÝ:Ã�B¬

µïM¶éè¯°Í

2¹±±ï=>²¨Táàï��ã¹=>�ïÉÊ4e0ñ=>¢£¥qÉÊ¤'ù�ÜîÜ�ïÛ±îõÍ

3¹¥gö@ïg¬HÝ:Ãk�¦²ëÛ¤ÑòÖÜí¹³´8¤'yzáàâÎõúù©ª=>4e¤µ¶·

ê­õúùûeë�Í

4¹±áàâá¸áà��á¸öï¤¥ÃÝïÇ¹ié¬ïHÝÍä�_`ab±áàâï=>õúºkä+±

�ïÖÜ²¨Í

5¹B��ñ7ïIôË]^/áà»¼B½¾ËÍ��áà#È�È¿0?@�Zþåñó÷ø¤èLÉÑ	Á

�ïÆ"/��ÜÁ¥ÜOÍ

6¹À�Áï�ÂÔÔÓË:Ãk�¦²	�óM¤ÖLhe®Ã¤¥k�=>²¨éÅ[\¯°Í�ÛÔBöï

JK�tÄÅ[­¤'ìùø[­Í

7¹�¦4e�¥fg¹4eÆêÆýê~ïJÒôôÇ&N�:Ã��ýê²¨ïHñÍ=>ø'È¾ÉJõú

ùûÊáô÷Í

8¹B�±iî0ñ4eïÇDIôËï3 N:Ã��¥gï=>²¨¤�0LYù�=>²¨ï:p`ã¤=

>ïÇ¬54eNìÉ_`SiÍ

9¹áàâB­Ëø!çI_`MÖ¤Ì�¦²Í9Åñu=>V9Åëê¤:ÃkéÅ=>²¨T­Ë²¨¥¬

�Æ¥gö@áàâöKëÎ¸ï'(Í

10¹±áàâ�TÇ¹ËÏgháàâÆ¥gjìÖÜg¬{ïóïHÝü�á¤�0¥ÐnÖÜ²¨¥¬�ï

'(Í

11¹ï¦iîáàâË´ ï^Ñ+¢eLp»ÉÑ¤Ì�¦îp»ÉÑ�~[ïÒÂ¹kÓôÔ¹õ ji&

u�¥g¤�0¹ºîì&Òúáàâ:ï¦Ç¹þÿp»ÉÑïÖÜ¤¢e¹ºÇ¥õööïáàâÖÜp

»ÉÑÍ

12¹'®Õ�ÝË	Üóïé8¤Æ�ðß®=>Oµ�ÝÖÜé8ÍÖ�ïêë:0?@�±Ë	ÖóÌ¶é

­áàâÖÜ
�Í

13¹úáàâ:Ã¥îï¦¬�=>±���ã¥Oµï�×=>�ÝïÖÜ¤àÑ¤·èØn=>&Í

14¹±4eõúg�îï¦48TáàâÍ

15¹úáàâûü¢£öï¤Ñ/Çï¦§¨©ªÆ[\Ç¹ïÙ¤¹þÿ/¥�èÖHñïÚÛ��¤Ü¥Ý

Þ[\ìß�[Í

[ ÚÛÁà ]

ÚÛ :Ã+è Áájâ

ÛÜ��ë

ÛÜÝÜî¥hO ©ªhOïÛÜÝã8Þß

�[ñêë¥Üâ Üâï�[ñêë

�Â¥èO ÖÖþÿh�Â÷



è¥8�

äáêë¥Üâ "õúùÉ?Üâ9�êëþBÎ

Ý½¥Üâþ�[áà¥� ÜâÝ½þ�[áà

p`ôï��¹Ï÷þÙÚ
öïâ�÷Éäåuï��¹öï

uïÏ÷þÙÚ

â�¥èO ÖÖþÿh�Â÷

MFIÁ�

ÇÓâïáà¶¥èO ÿh�Â÷¤èOâráà

7ïJK¥hO &ÒÜ�ï7ïJK

7ï78¥hO
áàÉj¶íV7û&ÒÜOï7

ï78

PEÛróÆ� äåáà

PEÛróÞßÑÒ¥� "6õúù=>4e

é­JÒJKJÒ Bõúù»¼ïJÒJKÎJÒ

�±Á

¥hOï�±��ji
hO���±¤öïuv�±©ª

=>

¥hOï�±*Sþêëjì R[hOï�±*Sþêëjì

	ÜóMB�±ËÌ¶� öïuv�±¤p`=>


