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àÐGPERÑ¹Ò

[ ãåçÓÔ ]

ãåÕÖ ×¹ ãåÕÖ ×¹

96ØÙÚÛÅÜÝ 1 96ØÙÞß 4

àáâ 2 àáâãäÇ 1å20mL

éæ 1 çèéêÇ 1å20mL

âäëÇA 1å120ìL âäãäÇA 1å12mL

âäëÇBÚPE-SAÝ 1å120ìL âäãäÇB 1å12mL

íÇ 1å10mL îïðÇÚ30åÝ 1å20mL

ûôü ¡ 1

[ ñòóôõóöãå ]

1¾Luminex MAGPIX÷§Luminex 100ø§Luminex

200ø§ËBio-Rad÷,Bio-Plex÷çèùÚúûùüûôýþý±ÿ,���òâ��áÝ

2¾í�Ë��ê¹�Çüö�	

3¾ãä
âôEP�.

4¾��Ë��î�

5¾é��

6¾��ïÇôÔü

7¾0.01mol/LÚË1åÝ��éê� (PBS)§pH=7.0-7.2
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[ ãåçô��ö�!² ]



1¾ "#$ôãåçú%�ãå&'ãå(à)Ê%*+�Ò,-.§/0ãåç1,234àáâ¾âäëÇA

¾âäëÇB5ö96ØÙ+�©-206C§Ì7ãå,8©46C+�óôÒ

2¾ ûô1ôãåçú97ãå:ñ';ãå(à)%*ô<=+�Ò
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ãåçÓ�à>?@A§'BCñD?ç�EûôFûô1ô97ãåçúûGHEBC11IJÓûôKLÒM

âN²OP5çîÊôà)Qá§+R²Ó%�ÀçST+UV¸ôÒ

[ à´ôWXY+� ]

¼½ú4/X©¼½ç��ÐôZ¼à´G[<�82ºOË46CN\§]11,000åg�ñ20ç^§_Ê½`?§

4Ê½8©-206CË-806C+�§abcdefÒ

¼¿úôEDTAËgÜhQ·iåWXà´§�4à´GWX1ô30ç^Ó©2-86C 1,000åg�ñ15ç^§_Ê½

`?âä§Ë4Ê½8©-206CË-806C+�§abcdefÒ

ÀÁÂ¿ú¨jklôÀÁmóÂ¿ônóo�%¨j

1Ý_ò¹ÀÁp§G±qPBSÚ0.01mol/L§ pH=7.0-7.2ÝÐ½ï�r¼Ç§Â¿ýsÖtÒ

2Ý4ÀÁuvºp§&Âô�w�8GxÊôy�z{ÅÆéêÇ(|}IS007§³~�ÄàÄÅôÅÃÄ¸ÇÉ

Ñ¨jklôéêÇ)ôÖÜ&RüÐÚêºôÀÁáàâäÝÒÚR¹àãå=1:20-1:50§çâú1mLÅÆé

êÇÐéw20-50mgÀÁ
´ÒÝ

3Ý4è0ôêëÇíNìîïñóò½Ò

4Ý4mó�ôÂ¿Ç10,000åg�ñ5ç^§ôöõ§Ê½`?ô©âäË8©-206Cú+�Ò

ÃÄÈÉÊ½ËÌÍöõà´ú,1,000åg�ñ20ç^§_Ê½`?âä§Ë4Ê½8©-206CË-806C+�§

abcdefÒ
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1¾5Êà´&ñù$+�§46C+�º©1û§-206C¨ìN1IJ§-806C¨ìN2IJÒ

2¾à´ü ë¼o¡¢£1âä¤¥§ìäë¼à´¨¦§¨ä©âäÒ

3¾à´ûôý³éª&«ó[<§¨³éÿû¬fÆÒ

4¾©®¹âä×�§¯°±²ûô¼½³¨U¼¿hQ
´§¨âäÒ

[ Luminex200 çèù ]

1.çèàãú50uLF

2.êëklúéæMagPlex;

3.´éæ¹ú50µ/¶;

4.MFI·úMedian.

[ ãåáó ]

1¾ûôý4%�ôãå�à´éª&«ó[<Ú18-256CÝ§â¥¸ãåçG¯¹OPÓ¨ºûô§,¢_ü´

EãC%ñô�à>�ãå§�497ô�à>öãå'»¸>¼+�Ò

2¾àáâ(e½â)ú¾(àáâéwàáâãäÇ0.5mL§¿�1[<À8®Á10ç^§jOÂÂÃÄÚabÅ

ÆÝ§Ìî=Q20.0ng/mLÒáó7IãäàáâôEP�§¾IEP�Ðéw300ÇLôàáâãäÇ§âÈ%*~

EÉåãäv20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL§àáâãä

Ç(0ng/mL)ÊËhQÛÅØÒQ+ÌBC¤¥�!è§¾EBC,ûôzôàáâëÇÒ

item 1 2 3 4 5 6 7 Tube

GPER 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL



3¾âäëÇAöâäëÇBúDetection A öDetection BGûôý,ôÍÎÏúËÐÑ�ñïñ§5ûÒÓG�

ÔË(¿ôÇàöã0�ÕÒªôýçÖ5âäãäÇAËB 1:100ãä(âú10ÇLâäëÇA/990ÇLâäãä

ÇA)§×çØÂ§ãäýÙ�±sÚÛ�ô¾EBC%ñô´¹Üm(100ÇL/Ø)§BÝÜmO³�Üm0.1-0.

2mLÒ

4¾îïðÇú580mL��Ë��î�éw20mLïðÇÚ30åÝãäó600mLóÞhÇî=Ò
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1¾àáâôãä¨ºÊËGÙÐ§¨Ò

2¾àáâ,©ªôý15ç^ÓÜmÒ¸àáâßºûô¯EÒ

3¾àáâ¾âäëÇAÞhÇ¾âäëÇBÞhÇ,ûôÎ³ôãäÇÜm§ãäÇ¨ºØôÒô�ÇàÂÂáâ

×çØÂ§abÅÆÒQ+ÌBC¤¥ôáTè,ûôê¹��§��áê¹�ÇüÒ,~�%ñô¹ãTÜ

m§2¹¨àûôê¹ÜmônóÚâ�_âäëÇAO§¯E¨àº©10ÇLÝ§5abävî=åæÒ

4¾,çtdûôèíãäNôàáâ¾âäëÇAÞhÇ�âäëÇBÞhÇÒ

5¾ïðÇÚ30xÝÐâ�¤éèü§,s<êó[<§ÂÂØÂ§ó0¤éKZëÆë§¨ÜmÒ

6¾ãåçÐìçãåQ��Ç§íîñÜ8vÞhÇ1ûô§GÜ8NïÐ?ºìQðñ�R¹æË�Ròó§

5öBCÐ%ôôõöñ=æ§ävBC¤¥¨áT§÷óKZøåÒ,ûô¶��Ü8Ò

[ à´ïñ ]

1¾´ùúßûãåç´üýþ§¨ûìûô¸ãåç%ävô
´ÿôýþ§,ûô�ûôý×ç��0
´ô

?ºûô¹§±�×�ô
´Ò

2¾BCý³s±ä
´Ð�äõî=Ò�î=¨Gàá��ô	
ÓO§ôî��T¸Ì¸BCô£�
âã

äÉ×Òâ¥
âÐ�äõî=N�ËN�§,û
´�ò�ôãäËî�Ò
´ãäñôPBSÒ

3¾�%â
´¨�ÑGü ¡%�
´¬Ð§úû§¨±BCCÌÌ�!è§�-.��
´Ò

4¾ûô��ÅÆÇmóôÀÁÂ¿ËÃÄþ_Ç?ºo�©����õRô�w��BC¤¥�æÒ

5¾�
´QÃÄÈÉÊ½§ìQ¸k
´½�ìÜ��§âúÃÄ!"¾ÃÄ×¹¾W
OP#§%5?º�G

âä¨üô$%Ò

6¾��&]ÄÅËtÀÄÅ§�'()ö*)tÀÄÅ§?ºìQY´Mâ%ûôôâä·àö+,·à¨-Ü

§³¨ÜâäüÒ

7¾úûûôz{
´§+�OPN.?ºoìÄÅ/ÆË0è³��BC¤¥�æÒ

[ 1h23 ]

1¾4BCÙô¾ØÓéw200ulçèéêÇô5±4§$51G�àÙ��üÊ[<6�10ç^§¬1Î½ØÓ

Çà§`?ô©é
1hÒ

2¾é
úçÖõàáØ¾�ä
âØ¾ÛÅØÒõàáØ7Ø§~Eéw100ÇL¨jî=ôàáâÚ7ãåáó2

ÝÒÛÅØé100ÇLàáâãäÇÚ7ãåáó®82£1¯�Ý§7Øé�ä
âÚËãä1ô
âÝ100Ç

L§¾Øé10uléæ§�àÙéÊÞß§376C�àÙ��ü<ê1ºO§�Ä9:õ8Q800rpm§�;2-4mm§

<=éæö/Ò

3¾Êé��§2ç^1ô�Çà§é�+>ô!"úÎ½§¨ôïðÒ

4¾¾ØéâäëÇAÞhÇ100ÇLÚªôýÜmÝ§�àÙÞß§376C�àÙ��ü<ê1ºO§�Ä9:õ8

Q800rpm§�;2-4mm§<=éæö/Ò

5¾Êé��§2ç^1ô�Çà§¾Øô200ÇLôïðÇïð§



6¾�ré�§¾ØéâäëÇBÞhÇÚªôýÜmÝ100ÇL§�àÙÞß§376C�àÙ��ü<30ç^§�Ä

9:õ8Q800rpm§�;2-4mm§<=éæö/Ò

7¾Êé��§2ç^1ô�Çà§¾Øô200ÇLôïðÇïð§?Æ1-2ç^§ô�ØÓ%�ÇàÒïÙ3E§n

ój235Ò

8¾�ré�§¾ØéíÇ150ÇL§��6�2ç^§ûêëFêG!"§`?ÊDH×Ò
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1¾ãåáóúáó¯EBC%ñàô�à>§ÌÍô?IêØÙÊ@ú§ù$§';ü ¡àD+�§5óúE

ûôÒ
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úBC1hÐ,ûô¯EèôJK�	§abòóÒé
O-.¨à�LÆMö§4
âé©�àÙÕì

§2¹¨MöØÔ§ÂÂNÄØÂÒYc³ãåéw¯
§é
NïÐ®¯IØY£1¯IØé
OPPO2

¹ºÚ¯PQmG10ç^5ÓÝ§â¥R®§4o��¨jôS±<êTOP§I³ UV¡¢0ä¹·ôá

TèötdèÒQWä·ôáTè§±²õ8dØ§¨BCÒ

3¾<êúQ<=
â�X§BCO,4éÊ¿ËÞßô�àÙ8©4çÓ§5abÇà�X§ïÙ1³23§¨

ú21h§YZO[S³ab�àÙï©½\!"§jO³]^_`a¸ô<êOP�<=Ò

4¾ïðú×çïðbctà§G¾EïðNïÐ§Sà4ïðÇKZÎ½Òâ¥ûôòÄïÙD§,Gdeûô

1ëô©fgBCNïÐÒ

5¾â¥BC[Ó4=�©60%§±²ûôé4üþ�4=�hÒ

[ BC(ñ ]

4GPER·à�Ü©éèêëij§mvkÎlà§mêëÐçÖéwàáâËà´§ÌÐGPERYnË©kÎlà

Êô·à¤o§]1éwöõÜ�ôGPER·à§G4"¤oôöõÜ�·àïñ1§éwPEàpôq�Ü§PEÜ

ÖX1§Ù�MFI·ÚMedian Fluorescence IntensityÝô®º�
âÐôGPERî=FfÎÏÒôLuminexçèù

ä¸§ÚÛ
âî=Ò

[ ÚÛ ]

ràáâö
´MFI·ArÛÅØMFI·1hÈÚstÈÝ§âõ8dØ§u³_Ìh&·ÚÛÒ5àáâôî=

QvwàÚËû×wàÝ§MFI·QxwàÚËû×wàÝ§yüàá��Ú£�nïg³~z{nïÚÛôR2·

E¸§5R2·|}~©1Q�ÝÒ±²ûô�Ämh��Å¼§¨çè§âcurve expert 1.30§Ù�
âMFI·§

�àá��ÇüÎ³ôî=§É5ãäÉ×FËôàáõôî=YMFI·ÚÛüàá��ôz{nïg§4
âô

MFI·Ñwnïg§ÚÛü
âî=§ëÉ5ãäÉ×§`Q
âôBÝî=Ò

[ Öl×� ]

QWÜ©ÚÛ§2�î=Qò0¹³MFI·Qì0¹§¯°yÈO:WôàáâôMFI·hQxwàÚXáÝ§àá

âôî=QvwàÚYáÝÒjOQWãC¤¥ôÊàè§ÈÐþ£ôU(â×�³bû×·Ò±²ûôû×·ú

äàá��ÈÒ�©BC1h>¼ô¨jÚâ1h�¾�Çãå¾ïÙãå�<=>¼#Ý§àá��ôMFI·o

�%æçÒ%þ£ôàá��¢£é�§BC�ñàÙ�òèôBCúäàá��Ò



(GÄÅÇÉÑÖÜáà1)âäãåçàá��

[ âä	
 ]

0.02-20ng/mL.

[ £�âäè ]

ä·Q20IÛÅ
âÚ`àáâãäÇÝä¸ôh&·é8Éàáæ%û³ôî=Ò

[ çè ]

´ãåçô©âäGPER§íâäYÌÍÎêõRë Uíìc³Ò

�©á0ãåö
´Eîôèm§¨?ºKv%�ÎÏËÎêõRíìc³âä§ìä´ãåç�?ºY"íâ

äôÌÍõR�íìc³Ò

[ ãù= ]

ãù=ô
âä¸·ô0çï×CVi*ÒCVÚ%Ý = SD/meanå100

ñÓæú_jñEãåçû�¾Ð¾�·¸·
´§¨¸¹âä§¾ó
´nòä¸20

E§çÖÚÛ¨jî=
´ôh&·öSD·Ò

ñPæúÉ_3I¨jñEôãåççÖû�¾Ð¾�·¸·
´§¨¸¹ä¸§¾I
´ûôj¯ãåçtdä

¸8E§çÖÚÛ¨jî=
´ôh&·öSD·Ò

ñÓæú CV<10%

ñPæú CV<12%

[ V¸è ]

íä¸§ãåçG�!²Óô�'±²<=+�§öè/�:4º©5%Ò

Qõº¤ììÜûãåçúùý1âä·ô¡¢§BC[ôûü>¼ñ2¹+>¯�§ ÌUBC[Ó<=¾4

=ö<ê>¼ÒÌE�j¯BC¡E§¨1h?õ¢ùQåæÒ

[ BC£ï ]

1¾BCýàáâ¾ãåö
´áóF

2¾é
ÚàáâË
´Ý100ÇL§ééæ§376C�àÙ��ü¤ê1ºOF

3¾é�Î½§éâäëÇA100ÇL§376C�àÙ��ü¤ê1ºOF



4¾é�ïÙ3EF

5¾éâäëÇB100ÇL§376C�Ä¤ê30ç^F

6¾é�ïÙ3EF

7¾éíÇ150ÇL§��6�2ç^1H×Ò

[ ü  ]

1¾�© �>¼ö¥�ãå�h¦¨ºû£|§þ£ô%�%�(¨§¨Zjô©¸Yçè§´Mâ?º�G¯

¸ôR¹ãåª«Ò

2¾£¬ôBC¤¥Yãåô�!è¾BC�ôÎÏ1h5öBCûüùuÎÏ§,ô�áó×�ôà´óóÒ

3¾¨jñEôj¯Mâ?ºo�¢æÖ§âúâäè¾®¯=§,~�ãåçÓü ¡§¨BC1h§°±²

î°ü ¡¢hé�Ò

4¾´ãåçÜ³ãå��Ü³ûô§¨ºØôÌ´mä§ôMâÒß�]^_`´ãåçôBCü µoè0£

�ôâä¤¥Ò

5¾G��ö<êNïÐab4ãå¶·G¸¹ÐÒ%�ãå(¿�¿º5<=�X�êöõòó§ìQÄÅ�Æ

�ô½�4��ä·¨áTÒ

6¾»#¼ô�ÉÙÙØÐ?ºo�¢�
õR§äQfc ½§¨oûBC¤¥ävYZ¡¢Ò�àÙGûô

OI�y¾¿_ü§,çþý_üÒ

7¾�©1h�¨de¾1hÀåËøåÉôH×ùïÁ#S�?º��øå¤¥ôMöÒBCý,ÂÃÃHü 

¡�ÄãùüÒ

8¾G
´mó5ö1hô¾INïÐô0�S?º��¨jôBC¤¥§%5QWþ�BC¤¥ô?tdè§B

Cô¾¯21hSñà]^QmÒ

9¾ãåçGüÅý&íN]^Râ§Æ�©µÇ>¼örBC[>¼æç§?ºoävBC¤¥YüÅ¤¥¨¯

�Ë¨jñEãåçñPæÈ®ô$%Ò

10¾´ãåç"YÌ´ÅÉjkãåçË¨jnóâäj¯ÄôõôMâ�ûå§%5¨Êrâä¤¥¨¯�ô

$%Ò

11¾ô©móãåçÐ·àôbË(ÌcQtÀÄÅ§Æ�©ótÀÄÅ%É_ôÍ¹¾iÎïÏ¾ð�ng#

r�¨j§%5¯°ëó+Ì¸ãåç?ô©Ì´ùútÀÄÅôâä§Ìc¯°á¨úûûôãåçâät

ÀÄÅÒ

12¾,±Ð
âÐ�äõôî=§Ë�õÚ±BCT¸
ââäî=ÒÑ
ôïñ?5<=
´Ð�âõÑ¹ì

üãåçâä	
Ò

13¾¸ãåç?º¨òô©¯�BC´ü�!è¨T¸ôÒBC
âôâä§çâ§ìÓrBC#Ò

14¾´1hü j
òô©48TãåçÒ

15¾¸ãåç¢£¥¦ûô§â4Ìô©ª«¬ËYZÌ´ôÔ§¯ùú4¨ûìäMöôÕÖýþ§×¨Ø

ÙYZóÚþYÒ

[ ÕÖÆÛ ]

ÕÖ ?º(ì ÆÜnÝ

àá��æ

àáâáó¨fT §¨fTôàáâÞ=ãä

�_öïð¨×ç ×çô�_öïð

�Ç¨ãT âÇ��f�Çü



ãù=�

éæïð¨×ç 'ü ¡àD×ç6�ïð�?Æ

ØÂ¨×ç��_ãå¨� ×çØÂ��_ãå

tdßô�	¾Ôü�Þß
ûôé
üààázô�	¾ûô

zôÔü�Þß

é
¨ãT âÇ��f�Çü

MFI·�

¾Øéôãå¹¨ãT �f�Çü§ãTéwãå

<êOP¨fT +Ì×�ô<êOP

<ê<=¨fT
ãåàh«ó[<�+ÌáTô<

ê<=

PEàpõÀ! àáãå

PEàpõãäÉ×¨û ';ü ¡BC1h

ìüH×OPH× Gü ¡±²ôH×OPÓH×
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¨fTô
´��ng
fT��
´§ûôz{
´§¨
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¨fTô
´/X�ïñnó W_fTô
´/X�ïñnó

�äõRG
´ÐÑ¹� ûôz{
´§tdBC


