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[ âäãÓÔ ]

âäÕÖ ×» âäÕÖ ×»

96ØÙÚÛÖÜÝ 1 96ØÙÞß 4

àáâ 2 àáâãäÇ 1å20mL

åæ 1 çèéêÇ 1å20mL

áàëÇA 1å120ìL áàãäÇA 1å12mL

áàëÇBÚPE-SAÝ 1å120ìL áàãäÇB 1å12mL

íÇ 1å10mL îïðÇÚ30åÝ 1å20mL

úóùûü 1

[ ñòóôõóöâä ]

1¾Luminex MAGPIX÷©Luminex 100ø©Luminex

200ø©ËBio-Rad÷,Bio-Plex÷çèùÚúûùüúóýþý³ÿ,���òá��áÝ
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3¾ãä
âôEP�.

4¾�
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6¾��ïÇôÔü

7¾0.01mol/LÚË1åÝ��éê� (PBS)©pH=7.0-7.2

8¾����ü

9¾�àÙ��ü



[ âäãô��ö�!´ ]

1¾ "#$ôâäãö%�âä&'âä(à)Ê%*+�Ò,-.©/0âäã1,234àáâ¾áàëÇA

¾áàëÇB5ö96ØÙ+�«-206C©Ì7âä,8«46C+�óóÒ

2¾ úó1ôâäãö97âä:ñ';âä(à)%*ô<=+�Ò

-.ö

âäãÓ�à>?@A©'BCñD?ç�EúóFúó1ô97âäãúûGHEBC11IJÓúóKLÒM

âN´OP5ãíÊôà)Qá©+R´Ó%�ÀçST+UVºôÒ

[ à¶ôWXY+� ]

ÀÁÂ¿öªZ[\ôÀÁ]óÂ¿ô^ï_�%ªZ

1Ý`ñ»ÀÁa©G³bPBSÚ0.01mol/L© pH=7.0-7.2ÝÐ½ï�c¼Ç©Â¿ýdÖeÒ

2Ý4ÀÁfg a©&Âô�h�8GiÊôj�klÅÆéêÇ(mnIS007©µopqàÑÖôrÃÄºst

uªZ[\ôéêÇ)ôvw&RüÐÚé ôÀÁxyz{ÝÒÚR»¥|}=1:20-1:50©~zö1mLÅÆé

êÇÐ�h20-50mgÀÁ
¶ÒÝ

3Ý4Ä0ôÅÇÇÉNÑÖÜáàâ½Ò

4Ý4]ó�ôÂ¿Ç10,000åg�î5çä©ãåç©Ê½é?ó«áàË8«-206Cè+�Ò

ÃÄÅÆÇöGçèâCêý©ÃÄñëó5è^ïÜáö

1ÝíìÃÄµîóbPBSïï½ï©ñ1óóÑÖ�òô©«1,000åg�î5çä1/XÒÚÅöÃÄ?õ

N�îúù/XÝÒ

2Ý4/X0ôÃÄóbPBSï3EF

3Ý4ÃÄóklÅÆéêÇeÅàû=Q107IÃÄ/ü ©z¡ñy©ÃÄ?5¢£ÑÖ¤ÜáàëÇâ½Ò

4Ý4à¶«2-86C 1,500åg�î10çä©ãåç©Ê½é?ó«áàË8«-206Cè+�Ò

ÃÄÈÉÊ½ËÌÍòôà¶ö,1,000åg�î20çä©`Ê½é?áà©Ë4Ê½8«-206CË-806C+�©

¥¦§¨©ªÒ

-.ö

1¾5Êà¶&ñû$+�©46C+� «1«©-206CªÑN1IJ©-806CªÑN2IJÒ

2¾à¶¬­ë¼_®¯°1áà±¡©ë{ë¼à¶ª²¢£{³áàÒ

3¾à¶úóýµé´&µà¶<©ªµ�ÿúêªÆÒ

4¾·«¢»áà×p©¸¹º»úó¼½¼ªU¼¿½Q
¶¢£áàÒ

[ Luminex200 çèù ]

1.çè¥|ö50uLF

2.éè[\öåæMagPlex;

3.¾åæ»ö50¿/À;

4.MFIÁöMedian.

[ âäáó ]

1¾úóý4%�ôâä�à¶é´&µà¶<Ú18-256CÝ©z¡îâäãG±ÂOPÓªÃúó©,£`¬¶

EâC%ñô�à>�âä©�497ô�à>öâä'Äº>Å+�Ò

2¾àáâ(©Æâ)öÇ(àáâ�hàáâãäÇ0.5mL©È�1¶<É8¢Ê10çä©ZOïïËÉÚ¥¦Ì

ÍÝ©Ìî=Q100.0ng/mLÒáó7IãäàáâôEP�©ÇIEP�Ð�h300ÎLôàáâãäÇ©zÏ%*o



EÐ}ãäg100.0ng/mL, 25.0ng/mL, 6.25ng/mL, 1.56ng/mL, 0.39ng/mL, 0.1ng/mL, 0.02ng/mL©àáâã

äÇ(0ng/mL)úù½QÛÖØÒQ+ÑBC±¡�!ç©ÇEBC,úókôàáâëÇÒ

item 1 2 3 4 5 6 7 Tube

ACTa1 100.0 25.0 6.25 1.56 0.39 0.1 0 ng/mL

3¾áàëÇAöáàëÇBöDetection A öDetection BGúóý,óÒÓÔèËÕÖ�îÜá©5ú×ØG�

ìË(ÈôÇ¥å|0�ÙÒ¬óýçÚ5áàãäÇAËB 1:100ãä(zö10ÎLáàëÇA/990ÎLáàãä

ÇA)©ÛçÜÂ©ãäýÝp³dÞß�ôÇEBC%ñô¾»à](100ÎL/Ø)©Báà]Oµ�à]0.1-0.

2mLÒ

4¾îïðÇö580mL�
�Ë��í��h20mLïðÇÚ30åÝãäà600mLàâ½Çî=Ò

-.ö

1¾àáâôãäªÃúùGÙÐ¢£Ò

2¾àáâ,«¬óý15çäÓà]ÒîàáâãÃúó±EÒ

3¾àáâ¾áàëÇAâ½Ç¾áàëÇBâ½Ç,úóÎµôãäÇà]©ãäÇªÃÜóÒó�Çäïïåæ

ÛçÜÂ©¥¦ÌÍÒQ+ÑBC±¡ôáTç,úóé»��©��áé»�ÇüÒ,op%ñô»çTà

]©2»ªyúóé»à]ô^ïÚz�`áàëÇAO©±Eªy «10ÎLÝ©5¥¦ègî=éêÒ

4¾,ëe¨úóìÉãäNôàáâ¾áàëÇAâ½Ç�áàëÇBâ½ÇÒ

5¾ïðÇÚ30xÝÐz�±íè¬©,d<îà¶<©ïïÜÂ©à0±íKïëÆð¢£à]Ò

6¾âäãÐñçâäQ��Ç©òóñà8gâ½Ç1úó©Gà8NôÐ?ÃëQõö�R»êË�R÷ø©

5öBCÐ%óùúûö=ê©ègBC±¡ªáT©üàKïýéÒ,úó¸��à8Ò
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1¾¶þÿã�âäã¶���©ª�ëúóîâäã%ègô
¶òù��©,úó�úóýÛç��0
¶ô

?Ãúó»©³�Û�ô
¶Ò

2¾BCýµd³à
¶Ð	àôî=Ò
î=ªGàá��ô
�ÓO©óó��TºÌ�ºBCô°�
âã

äÐ×Òz¡
âÐ	àôî=N�ËN�©,�
¶�ñ
ôãäËî�Ò
¶ãäñóPBSÒ

3¾�%á
¶ª�ÑGùûü%�
¶êÐ©úû¢£³BCCÑÌ�!ç©�-.��
¶Ò

4¾úóô�ÅÆÇ]óôÀÁÂ¿ËÃÄþ`Ç?Ã_�«��ô�ôRô�h��BC±¡!êÒ

5¾�
¶QÃÄÈÉÊ½©ëQî[
¶Æ"ë#$�©zöÃÄ%&¾ÃÄ×»¾W
OP'©%5?Ã�G

áàª¬ô()Ò

6¾��*ñÑÖËeÀÑÖ©�+,-ö.-eÀÑÖ©?ÃëQY¶Mâ%úóôáà¹¥ö/0¹¥ª1à

©¼ªÜáà¬Ò

7¾úûúókl
¶©+�OPN2?Ã_ëÑÖ3ÆË4ç¼��BC±¡!êÒ

[ 5½67 ]

1¾4BCÙôÇØÓ�h200ulçèéêÇó5³8©$91G�àÙ��üÊ¶<:�10çä©ê1ÓÆØÓ

Ç¥©é?ó«�
5½Ò

2¾�
öçÚõàáØ¾	à
âØ¾ÛÖØÒõàáØ7Ø©oE�h100ÎLªZî=ôàáâÚ;âäáó2

ÝÒÛÖØ�100ÎLàáâãäÇÚ;âäáó°<6°1±�Ý©7Ø�	à
âÚËãä1ô
âÝ100Î

L©ÇØ�10ulåæ©�àÙ�ÊÞß©376C�àÙ��ü<î1.5 O©�É=>õ8Q800rpm©�?2-4mm

©@Aåæå3Ò

3¾Êå��©2çä1ã�Ç¥©å�+Bô%&èÓÆ©ªóïðÒ



4¾ÇØ�áàëÇAâ½Ç100ÎLÚ¬óýà]Ý©�àÙÞß©376C�àÙ��ü<î1 O©�É=>õ8

Q800rpm©�?2-4mm©@Aåæå3Ò

5¾Êå��©2çä1ã�Ç¥©ÇØó200ÎLôïðÇïð©CÍ1-2çä©ã�ØÓ%�Ç¥Òe¨ïÙ3E

Ò°1±Eïð1©�`ËD¬97ôïðéêÇ©4�àÙDEG��FÊ©4G�GØÓôÇ¥ïñ�Æ

Ò{Nôx?òÉå�ïÙHIKgÒ

6¾�cå�©ÇØ�áàëÇBâ½ÇÚ¬óýà]Ý100ÎL©�àÙÞß©376C�àÙ��ü<30çä©�É

=>õ8Q800rpm©�?2-4mm©@Aåæå3Ò

7¾Êå��©2çä1ã�Ç¥©ÇØó200ÎLôïðÇïð©CÍ1-2çä©ã�ØÓ%�Ç¥ÒïÙ3E©^

ïZ675Ò

8¾�cå�©ÇØ�íÇ150ÎL©��:�2çä©úéèJÅö%&©é?ÊHK×Ò

-.ö

1¾âäáóöáó±EBC%ñyô�à>©ÌÍô?LéØÙÊ@è©û$©';ùûüyD+�©5óèE

úóÒ

2¾�
öBC5½Ð,úó±EçôMN�	©¥¦÷øÒ�
O-.ªy�OÍMò©4
â�«�àÙÙñ

©2»ªPöØì©ïïQÉÜÂÒY§µâä�h±
©�
NôÐ°±IØY°1±IØ�
OPPR2

» Ú±ST]G10çä5ÓÝ©z¡U¢©4_��ªZôV³<îWOP©L¼ûXY®¯0à»Áôá

Tçöe¨çÒQZàÁôáTç©º»õ8¨Ø¢£BCÒ

3¾<îöQ@A
â�[©BCO,4�ÊÈËÞßô�àÙ8«8ãÓ©5¥¦Ç¥�[©ïÙ1µ23¢£

è65½©\]O^Sµ¥¦�àÙÜ«Æ_%&©ZOµ`abcdºô<îOP�<=Ò

4¾ïðöÛçïðefey©GÇEïðNôÐ©Sy4ïðÇKïÓÆÒz¡úóòÉïÙH©,Gghúó

1ðó«ijBCNôÐÒ

5¾z¡BC¶Ó8=�«60%©º»úó�8üþ�8=�kÒ

[ BC,á ]

4ACTa1¹¥�Ü«åçéèlm©]gnÎo¥©péèÐçÚ�hàáâËà¶©ÌÐACTa1Yqù«nÎo

¥Êô¹¥±r©ñ1�hòô#ôôACTa1¹¥©G4"±rôòô#ô¹¥ïö1©�hPEàsôt�#©PE

Üu[1©ÝpMFIÁÚMedian Fluorescence IntensityÝô¢ �
âÐôACTa1î=JiÎÏÒóLuminexç

èùàº©Þß
âî=Ò

[ Þß ]

vàáâö
¶MFIÁEcÛÖØMFIÁ1½ÏÚwxÏÝ©zõ8¨Ø©yµ`Ìk&ÁÞßÒ5àáâôî=

Qz{àÚË�×{àÝ©MFIÁQ|{àÚË�×{àÝ©}¬àá��Ú°�^ôjµo~�^ôÞßôR2Á

Iº©5R2ÁÄÅÇ«1Q�ÝÒº»úóÉÑ]½��ÖÅ¢£çè©zcurve expert 1.30©Ýp
âMFIÁ©

�àá��Ü¬Îµôî=©á5ãäÐ×FËóàáôôî=YMFIÁÞß¬àá��ô~�^ôj©4
âô

MFIÁàh^ôj©Þß¬
âî=©ðá5ãäÐ×©éQ
âôBáî=Ò

[ â\×p ]

QZä«Þß©2�î=Qò4»¼MFIÁQë4»©¸¹}ÏO:WóàáâôMFIÁ½Q|{àÚXãÝ©àá

âôî=Qz{àÚYãÝÒZOQZâC±¡ôúåç©ÏÐþ¤ôU,ç×p¼e�×ÁÒº»úó�×Áú

éàá��ÏÒ�«BC5½>ÅôªZÚz5½�¾�Çèê¾ïÙèê�<=>Å'Ý©àá��ôMFIÁ_

�%êëÒ%þ¤ôàá��£¤í�©BC�ñyÝpòìôBCúéàá��Ò



(ÄÅÇÇÉÑÖÜ1)áàâäãàá��

[ áà
� ]

0.1-100ng/mL.

[ °�áàì ]

{ÁQ20IÛÖ
âÚéàáâãäÇÝàºôk&Á�<Ðàáê%�µôî=Ò

[ �ëç ]

¶âäãó«áàACTa1©ÉáàYÌÍÎîôRïûXñó§µÒ

�«ò0èêö
¶Iôôì]©ª?ÃKg%�ÎÏËÎîôRñó§µáà©ë{¶âäã�?ÃY"Éá

àôÌÍôR�ñó§µÒ

[ çû= ]

çû=ó
âàºÁô4ëö×CVl*ÒCVÚ%Ý = SD/meanå100

õÓêö`ZõEâäã��¾Ð¾�ÁºÁ
¶¢£º»áà©Çú
¶qùàº20

E©çÚÞßªZî=
¶ôk&ÁöSDÁÒ

õPêöt`3IªZõEôâäãçÚ��¾Ð¾�ÁºÁ
¶¢£º»àº©ÇI
¶úóZ±âäãe¨à

º8E©çÚÞßªZî=
¶ôk&ÁöSDÁÒ

õÓêö CV<10%

õPêö CV<12%

[ Vºç ]

Éàº©âäãG�!´Óû�'º»<=+�©üç3�>4 «5%Ò

Q  ¦ñë#�âäã¡¢ý1áàÁô®¯©BC¶ô£¤>Åñ2»+B±�©¥ÌUBC¶Ó<=¾8

=ö<î>ÅÒÌE�Z±BC¦I¢£5½? §õQéêÒ

[ BC¨ô ]

1¾BCýàáâ¾âäö
¶áóF

2¾�
ÚàáâË
¶Ý100ÎL©�åæ©376C�àÙ��ü©î1.5 OF

3¾å�ÓÆ©�áàëÇA100ÎL©376C�àÙ��ü©î1 OF



4¾å�ïÙ3EF

5¾�áàëÇB100ÎL©376C�É©î30çäF

6¾å�ïÙ3EF

7¾�íÇ150ÎL©��:�2çä1K×Ò

[ ùû ]

1¾�«­�>Åöª�èê�k«ªÃ�¤m¬þ¤ô%�%�,­¢£ïmô®ºYçè©¶Mâ?Ã�G±

ºôR»èê¯°Ò

2¾°±ôBC±¡Yâäô�!ç¾BC�ôÎÏ5½5öBC£¤ûfÎÏ©,û�áóÛ�ôà¶óúÒ

3¾ªZõEôZ±Mâ?Ã_�§²êÚ©zöáàì¾³´=©,opâäãÓùûü¢£BC5½©µ¶·

í²ùûü£½í�Ò

4¾¶âäãà¸âä��à¸úó©ªÃÜóÌ¹]è¬ôMâÒã�`abc¶âäãôBCùûº_Ä0°

�ôáà±¡Ò

5¾G��ö<îNôÐ¥¦4âä»¼G½¾ÐÒ%�âä(È�È¿5@A�[�éòô÷ø©ëQÑÖ�Æ

�ôÆ"4��àÁªáTÒ

6¾À#Áô�ÂÙÙØÐ?Ã_�§²�
ôR©{Qif­Ã©ª_�BC±¡èg\]®¯Ò�àÙGúó

OL�jÄÅ`¬©,ëþý`¬Ò

7¾�«5½�ªgh¾5½ÆéËýétóK×ùôÇ'S�?Ã��ýé±¡ôMòÒBCý,ÈÃÉKùû

ü�ÊâùüÒ

8¾G
¶]ó5ö5½ôÇINôÐô4ôS?Ã��ªZôBC±¡©%5QZþ�BC±¡ô?e¨ç©B

CôÇ±65½Sñy`aT]Ò

9¾âäãG¬Ëý&ÉN`aRá©Ì�«·Í>ÅövBC¶>Åêë©?Ã_ègBC±¡Y¬Ë±¡ª±

�ËªZõEâäãõPêÎ¢ô()Ò

10¾¶âäã"YÌ¹ËÏZ[âäãËªZ^ïáàZ±qôôôMâ��}©%5ªÐcáà±¡ª±�ô

()Ò

11¾ó«]óâäãÐ¹¥ô¦Ñ,õfQeÀÑÖ©Ì�«óeÀÑÖ%t`ôÒÂ¾lÓöÔ¾õô^j'

v�ªZ©%5¸¹ïï+Ñîâäã?ó«Ì¹þÿeÀÑÖôáà©õf¸¹xªúûúóâäãáàe

ÀÑÖÒ

12¾,³Õ
âÐ	àôôî=©Ë�õÞ³BCTº
âáàî=ÒÖ
ôÜá?5@A
¶Ð	áôÑ»Ñ

¬âäãáà
�Ò

13¾îâäã?Ãªñó«±�BC¶��!çªTºô�×BC
âôáà©~z©·ëØcBC'Ò

14¾¶5½ùûZ
ñó«48TâäãÒ

15¾îâäã£¤§¨úó©z4Ìó«¬­®¯Ë\]Ì¹óÙ©¸þÿ4ª�ë{MòôÚÛ��©ÜªÝ

Þ\]ïß�\Ò

[ ÚÛÆà ]

ÚÛ ?Ã,ë Æá^â

àá��ê

àáâáóªiT ¢£iTôàáâã=ãä

�`öïðªÛç Ûçô�`öïð

�ÇªçT áÜ��i�Çü



çû=�

åæïðªÛç 'ùûüyDÛç:�ïð�CÍ

ÜÂªÛç��`âäª� ÛçÜÂ��`âä

e¨ëó�	¾Ôü�Þß
úó�
üyäåkô�	¾úó

kôÔü�Þß

�
ªçT áÜ��i�Çü

MFIÁ�

ÇØ�ôâä»ªçT �i�Çü©çT�hâä

<îOPªiT +ÑÛ�ô<îOP

<î<=ªiT
âäykµà¶<�+ÑáTô<

î<=

PEàsôÆ! äåâä

PEàsôãäÐ×ª� ';ùûüBC5½

Ñ¬K×OPK× Gùûüº»ôK×OPÓK×


¶Á

ªiTô
¶��^j
iT��
¶©úókl
¶¢£

BC

ªiTô
¶/X�Üá^ï W`iTô
¶/X�Üá^ï

	àôRG
¶ÐÑ»� úókl
¶©e¨BC


