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[ âäãÒÓ ]

âäÔÕ Ö¸ âäÔÕ Ö¸

96×ØÙÚÛÜÝ 1 96×ØÞß 4

àáâ 2 àáâãäÆ 1å20mL

åæ 1 çèéêÆ 1å20mL

áàëÆA 1å120ìL áàãäÆA 1å12mL

áàëÆBÙPE-SAÝ 1å120ìL áàãäÆB 1å12mL

íÆ 1å10mL îïðÆÙ30åÝ 1å20mL

úóùûü 1

[ ñòóôõóöâä ]

1½Luminex MAGPIX÷¦Luminex 100ø¦Luminex

200ø¦ÊBio-Rad÷,Bio-Plex÷çèùÙúûùüúóýþý°ÿ,���òá��áÝ

2½ê�Ê��é¸�Æüö�	

3½ãä
âôEP�.

4½��Ê��í�

5½å��

6½��ïÆôÓü

7½0.01mol/LÙÊ1åÝÄÅéê� (PBS)¦pH=7.0-7.2
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9½ÜàØ��ü

[ âäãô��ö��± ]



1½ ��!ôâäãö"�âä#$âä%à&É"'(�Ñ)*+¦,-âäã.)/01àáâ½áàëÆA

½áàëÆB2ö96×Ø(�¨-203C¦Ë4âä)5¨43C(�óóÑ
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[ à³ôTUV(� ]

»¼ö1,U¨»¼ç��ÏôW»à³DX9�52¹LÊ43CKY¦Z.1,000åg�î20ç[¦\É¼]<¦

1É¼5¨-203CÊ-803C(�¦^_`abcÑ

»¾öóEDTAÊdefN¶gäTUà³¦�1à³DTU.ô30ç[Ò¨2-83C 1,000åg�î15ç[¦\É¼

]<áà¦Ê1É¼5¨-203CÊ-803C(�¦^_`abcÑ

¿ÀÁ¾ö§hijô¿ÀkóÁ¾ôlïm�"§h

1Ý\ñ¸¿Àn¦D°oPBSÙ0.01mol/L¦ pH=7.0-7.2ÝÏ¼ï�p»Æ¦Á¾ýqÕrÑ

2Ý1¿Àst¹n¦#Áô�u�5DvÉôw�xyÄÅéêÆ(z{IS007¦²|}~à�ÛôÄÂÃ·ÖÅ

Ç§hijôéêÆ)ôÉÑ#OüÏÙé¹ô¿ÀÖÜáàÝÑÙO¸¢âä=1:20-1:50¦ãáö1mLÄÅé

êÆÏåu20-50mg¿À
³ÑÝ

3Ý1ç-ôéèÆêKëíìîïñ¼Ñ

4Ý1kó�ôÁ¾Æ10,000åg�î5ç[¦óòô¦É¼]<ó¨áàÊ5¨-203Cö(�Ñ

ÂÃÄÅÆöDçèâ@õý¦ÂÃñúó2ölïìîö

1ÝùûÂÃ²üóoPBS  ¼ï¦Z.ó¡�ÛÜ¢£¦¨1,000åg�î5ç[.,UÑÙé¤ÂÃ<¥

K�î¦§,UÝÑ

2Ý1,U-ôÂÃóoPBSï3BC

3Ý1ÂÃóxyÄÅéêÆréï¨:N107FÂÃ/©ª¦á«ñÜ¦ÂÃ<2¬ëí®ìîïëÆñ¼Ñ

4Ý1à³¨2-83C 1,500åg�î10ç[¦óòô¦É¼]<ó¨áàÊ5¨-203Cö(�Ñ

ÂÃÇÈÉ¼ÊËÌòôà³ö)1,000åg�î20ç[¦\É¼]<áà¦Ê1É¼5¨-203CÊ-803C(�¦

^_`abcÑ
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1½2Éà³#ñ¨!(�¦43C(�¹¨1¯¦-203C§ëK1FG¦-803C§ëK2FGÑ

2½à³°±ë»m²³´.áàµ«¦ëàë»à³§¶¬à·áàÑ

3½à³úóý²é¸#¹ïX9¦§²åÿúõcÅÑ

4½º¨»¸áàÖ}¦¼½¾¿úó»¼À§R»¾fN
³¬áàÑ

[ Luminex200 çèù ]

1.çè¢âö50uLC

2.éèijöåæMagPlex;

3.Áåæ¸ö50Â/Ã;

4.MFIÄöMedian.

[ âäáó ]

1½úóý1"�ôâä�à³é¸#¹ïX9Ù18-253CÝ¦á«üâäãD®ÅLMÒ§Æúó¦) \°³

Bâ@"ñôÜà;�âä¦�164ôÜà;öâä$Ç·;È(�Ñ



2½àáâ(bÉâ)öÊ%àáâåuàáâãäÆ0.5mL¦Ë�.X9Ì5»Í10ç[¦hL  ÎÏÙ^_Ð

ÑÝ¦Ëî:N20.0ng/mLÑáó7FãäàáâôEP�¦ÊFEP�Ïåu300ÒLôàáâãäÆ¦áÓ"'|

BÔäãät20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¦àáâãä

Æ(0ng/mL)¦§fNÚÛ×ÑN(Õ?@µ«��ç¦ÊB?@)úóxôàáâëÆÑ

item 1 2 3 4 5 6 7 Tube

PGAM1 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3½áàëÆAöáàëÆBöDetection A öDetection BDúóý)óÖ×ØöÊÙÚ�îìî¦2úÛÜD�

ûÊ%ËôÆ¢òâ-�ÝÑ©óýçÞ2áàãäÆAÊB 1:100ãä(áö10ÒLáàëÆA/990ÒLáàãä

ÆA)¦ßçàÁ¦ãäýá}°qâã�ôÊB?@"ñôÁ¸äk(100ÒL/×)¦?åäkL²�äk0.1-0.

2mLÑ

4½îïðÆö580mL��Ê��í�åu20mLïðÆÙ30åÝãäï600mLïæfÆî:Ñ
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1½àáâôãä§Æ¦§DØÏ¬Ñ

2½àáâ)¨©óý15ç[ÒäkÑüàáâçÆúó®BÑ
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k¦/¸§Üúóé¸äkôlïÙá�\áàëÆAL¦®B§Ü¹¨10ÒLÝ¦2^_ìtî:íîÑ
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6½âäãÏôçâäN��Æ¦õöñä5tæfÆ.úó¦Dä5K÷Ï<ÆëNøù�O¸îÊ�Oúû¦

2ö?@Ï"óüýþù:î¦ìt?@µ«§áQ¦ÿïHW�íÑ)úóµ��ä5Ñ

[ à³ìî ]

1½³��ç�âäã³���¦§�ëúóüâäã"ìtô
³¢ü��¦)úó�úóýßç�	-
³ô

<Æúó¸¦°
ß�ô
³Ñ

2½?@ý²q°à
³Ï�àôî:Ñî:§Dàá��ô��ÒL¦óö��Q·Ë�·?@ô´�
âã

äÔÖÑá«
âÏ�àôî:K�ÊK�¦)�
³�ñôãäÊî�Ñ
³ãäñóPBSÑ

3½�"á
³§�ÐDùûü"�
³õÏ¦úû¬°?@@ÕË��ç¦�*+
�
³Ñ

4½úó£�ÄÅÆkóô¿ÀÁ¾ÊÂÃþ\Æ<Æm�¨��£�ôOô!u"#?@µ«$îÑ

5½�
³NÂÃÇÈÉ¼¦ëNüi
³É%ëe&�¦áöÂÃ'(½ÂÃÖ¸½T
LM)¦"2<Æ�D

áà§°ô*+Ñ

6½��,Z�ÛÊr¿�Û¦�-./ö0/r¿�Û¦<ÆëNV³Jâ"úóôáà¶¢ö12¶¢§3ä

¦À§Üáà°Ñ

7½úûúóxy
³¦(�LMK4<Æmë�Û5ÅÊÑçÀ"#?@µ«$îÑ

[ 6f78 ]

1½1?@ØôÊ×Òåu200ulçèéêÆó2°9¦!:.DÜàØ��üÉX9;�10ç[¦õ.×É×Ò

Æ¢¦]<ó¨å
6fÑ

2½å
öçÞõàá×½�à
â×½ÚÛ×Ñõàá×7×¦|Båu100ÒL§hî:ôàáâÙ<âäáó2

ÝÑÚÛ×å100ÒLàáâãäÆÙ<âäáó=7´.®�Ý¦4×å�à
âÙÊãä.ô
âÝ100Ò

L¦Ê×å10ulåæ¦ÜàØåÉÞß¦373CÜàØ��ü9ò1¹L¦�Ï>?õ5N800rpm¦�@2-4mm¦

ABåæò5Ñ



3½Éå��¦2ç[.ó�Æ¢¦å�(Cô'(ö×É¦§óïðÑ

4½Ê×åáàëÆAæfÆ100ÒLÙ©óýäkÝ¦ÜàØÞß¦373CÜàØ��ü9ò1¹L¦�Ï>?õ5

N800rpm¦�@2-4mm¦ABåæò5Ñ

5½Éå��¦2ç[.ó�Æ¢¦Ê×ó200ÒLôïðÆïð¦DÑ1-2ç[¦ó�×Ò"�Æ¢ÑraïØ3B

Ñ´.®Bïð.¦�\ÊE°64ôïðéêÆ¦1ÜàØEFD��GÉ¦1H
D×ÒôÆ¢Wô�É

ÑàK÷Ö<òÏå�ïØIJHtÑ

6½�på�¦Ê×åáàëÆBæfÆÙ©óýäkÝ100ÒL¦ÜàØÞß¦373CÜàØ��ü930ç[¦�Ï

>?õ5N800rpm¦�@2-4mm¦ABåæò5Ñ

7½Éå��¦2ç[.ó�Æ¢¦Ê×ó200ÒLôïðÆïð¦DÑ1-2ç[¦ó�×Ò"�Æ¢ÑïØ3B¦l

ïh785Ñ

8½�på�¦Ê×åíÆ150ÒL¦��;�2ç[¦úéèKé¤'(¦]<ÉILÖÑ
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K÷Ï®F×V´.®F×å
LMMS/

¸¹Ù®TUkD10ç[2ÒÝ¦á«V»¦1m"#§hôW°9òXLM¦MÀûYZ²³-à¸Äôá

QçöraçÑN[àÄôáQç¦¾¿õ5a×¬?@Ñ

3½9òöNAB
â�\¦?@L)1åÉËÊÞßôÜàØ5¨9ãÒ¦2^_Æ¢�\¦ïØ.²/0¬

ö76f¦]^L_P²^_ÜàØì¨É`'(¦hL²abcde·ô9òLM�9:Ñ

4½ïðößçïðfgrÜ¦DÊBïðK÷Ï¦PÜ1ïðÆHW×ÉÑá«úóòÏïØI¦)Dhiúó

.óó¨jk?@K÷ÏÑ

5½á«?@XÒ9:�¨60%¦¾¿úóå9üþ�9:�lÑ

[ ?@.î ]

1PGAM1¶¢�Ü¨åçéèmn¦ktoÍp¢¦qéèÏçÞåuàáâÊà³¦ËÏPGAM1Vr§¨oÍp

¢Éô¶¢µs¦Z.åuòôe£ôPGAM1¶¢¦D1�µsôòôe£¶¢ïù.¦åuPEàtôu�e¦PE

Üv\.¦á}MFIÄÙMedian Fluorescence IntensityÝô»¹�
âÏôPGAM1î:KjÍÎÑóLuminexç

èùà·¦âã
âî:Ñ

[ âã ]

wàáâö
³MFIÄFpÚÛ×MFIÄ.fÓÙxyÓÝ¦áõ5a×¦z²\Ël#ÄâãÑ2àáâôî:

N{|àÙÊ�Ö|àÝ¦MFIÄN}|àÙÊ�Ö|àÝ¦~°àá��Ù´�l÷k²|�Äl÷âãôR2Ä

J·¦2R2ÄÅÇÉ¨1N�ÝÑ¾¿úóÑÖkf��ÜÈ¬çè¦ácurve expert 1.30¦á}
âMFIÄ¦

�àá��á°Í²ôî:¦à2ãäÔÖCÊóàáôôî:VMFIÄâã°àá��ô�Äl÷k¦1
âô

MFIÄâul÷k¦âã°
âî:¦óà2ãäÔÖ¦]N
âô?åî:Ñ

[ äjÖ} ]

N[ã¨âã¦/�î:NòÑ¸ÀMFIÄNëÑ¸¦¼½~ÓL7TóàáâôMFIÄfN}|àÙXåÝ¦àá

âôî:N{|àÙYåÝÑhLN[â@µ«ô¦çç¦ÓÏþ¡ôR.éÖ}Àf�ÖÄÑ¾¿úó�ÖÄú

èàá��ÓÑ�¨?@6f;Èô§hÙá6f�½�Æêë½ïØêë�9:;È)Ý¦àá��ôMFIÄm

�"îíÑ"þ¡ôàá�� ¡ì�¦?@�ñÜá}òðô?@úèàá��Ñ



(ÄÅÇÉÅÑÖÜ1)áàâäãàá��

[ áà�� ]

0.02-20ng/mL.

[ ´�áàî ]

àÄN20FÚÛ
âÙ]àáâãäÆÝà·ôl#Äå=Ôàáî"�²ôî:Ñ

[ �íç ]

³âäãó¨áàPGAM1¦êáàVËÌÍïôOñûYóò`²Ñ

�¨ô-êëö
³Jöôîk¦§<ÆHt"�ÍÎÊÍïôOóò`²áà¦ëà³âäã�<ÆV�êá

àôËÌôO�óò`²Ñ

[ ë¨: ]

ë¨:ó
âà·ÄôÑíõÖCVm'ÑCVÙ%Ý = SD/meanå100

úÒîö\húBâäã��½Ï½�Ä·Ä
³¬·¸áà¦Êù
³rûà·20

B¦çÞâã§hî:
³ôl#ÄöSDÄÑ

úMîöÅ\3F§húBôâäãçÞ��½Ï½�Ä·Ä
³¬·¸à·¦ÊF
³úóh®âäãraà

·8B¦çÞâã§hî:
³ôl#ÄöSDÄÑ

úÒîö CV<10%

úMîö CV<12%

[ S·ç ]

êà·¦âäãD��±Òü�$¾¿9:(�¦ ç5�?1¹¨5%Ñ

N¡¹£ôëe�âäã¢£ý.áàÄô²³¦?@Xô¤¥;Èñ/¸(C®#¦¦ËR?@XÒ9:½9

:ö9ò;ÈÑËB�h®?@§J¬6f<¡¨õNíîÑ

[ ?@©÷ ]

1½?@ýàáâ½âäö
³áóC

2½å
ÙàáâÊ
³Ý100ÒL¦ååæ¦373CÜàØ��üªò1¹LC

3½å�×É¦åáàëÆA100ÒL¦373CÜàØ��üªò1¹LC



4½å�ïØ3BC

5½åáàëÆB100ÒL¦373C�Ïªò30ç[C

6½å�ïØ3BC

7½åíÆ150ÒL¦��;�2ç[.LÖÑ

[ ùû ]

1½�¨±�;Èö«�êë�l¬§Æ�¡zþ¡ô"�"�.®¬Wnô¯·Vçè¦³Jâ<Æ�D®

·ôO¸êë°±Ñ

2½´²ô?@µ«Vâäô��ç½?@�ôÍÎ6f2ö?@¤¥¨sÍÎ¦)ü�áóß�ôà³óùÑ

3½§húBôh®Jâ<Æm�¨³îÞ¦áöáàî½´µ:¦)|}âäãÒùûü¬?@6f¦¶·¸

í¯ùûü fì�Ñ

4½³âäãä¹âä��ä¹úó¦§ÆàóËºkìôJâÑç�abcd³âäãô?@ùû»mç-´

�ôáàµ«Ñ

5½D��ö9òK÷Ï^_1âä¼½D¾¿ÏÑ"�âä%Ë�ËÀ2AB�\�éòôúû¦ëN�Û�Å

ÜôÉ%1"#àÄ§áQÑ

6½Á�ÂôÜÃØØ×Ï<Æm�¨³�
ôO¦àNjg±Ä¦§m�?@µ«ìt]^²³ÑÜàØDúó

LM�wÅÆ\°¦)ïþý\°Ñ

7½�¨6f�§hi½6fÇíÊ�íÅóLÖù÷È)P�<Æ"#�íµ«ôJòÑ?@ý)ÉÂÊLùû

ü�ËâùüÑ

8½D
³kó2ö6fôÊFK÷ÏôÑ£P<Æ"#§hô?@µ«¦"2N[þ�?@µ«ô<raç¦?

@ôÊ®76fPñÜabUkÑ

9½âäãD°Ìý#êKabOá¦Í�¨´Î;Èöw?@X;Èîí¦<Æmìt?@µ«V°Ìµ«§®

#Ê§húBâäãúMîÏ»ô*+Ñ

10½³âäã�VËºÌÐhiâäãÊ§hlïáàh®~ôôôJâ��ä¦"2§Ñpáàµ«§®#ô

*+Ñ

11½ó¨kóâäãÏ¶¢ô_Ò.¥gNr¿�Û¦Í�¨ór¿�Û"Å\ôÓÅ½mÔõÕ½ø£lk)

w�§h¦"2¼½ñï(Õüâäã<ó¨Ëº��r¿�Ûôáà¦¥g¼½Ö§úûúóâäãáàr

¿�ÛÑ

12½)°Ö
âÏ�àôôî:¦Ê�õâ°?@Q·
âáàî:Ñ×
ôìî<2AB
³Ï�áôÐ¸ë

°âäãáà��Ñ

13½üâäã<Æ§ñó¨®�?@³���ç§Q·ô�Ø?@
âôáà¦ãá¦ºëÙp?@)Ñ

14½³6fùûh
ñó¨48TâäãÑ

15½üâäã ¡¤¥úó¦á1Ëó¨©ª«¬Ê]^ËºóÚ¦¼��1§�ëàJòôÛÜ��¦Ý§Þ

ß]^ïà�]Ñ

[ ÛÜÅá ]

ÛÜ <Æ.ë Åâlã

àá��î

àáâáó§jQ ¬jQôàáâä:ãä

�\öïð§ßç ßçô�\öïð

�Æ§ëQ áá��j�Æü



ë¨:�

åæïð§ßç $ùûüÜAßç;�ïð�DÑ

àÁ§ßç��\âä§� ßçàÁ��\âä

raúó�	½Óü�Þß
úóå
üÜåæxô�	½úó

xôÓü�Þß

å
§ëQ áá��j�Æü

MFIÄ�

Ê×åôâä¸§ëQ �j�Æü¦ëQåuâä

9òLM§jQ (Õß�ô9òLM

9ò9:§jQ
âäÜl¹ïX9�(ÕáQô9

ò9:

PEàtôÇ� åæâä

PEàtôãäÔÖ§� $8ùûü?@6f

ë°LÖLMLÖ Dùûü¾¿ôLÖLMÒLÖ
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�àôOD
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