


1¾ !"#óãåçõ$�ãå%&ãå'ß(Ê$)*�Ñ+,-¨./ãåç0+123ßàá¾âäêÇA

¾âäêÇB4õ96×Ø*�ª-205C¨Ì6ãå+7ª45C*�òÜÑ

2¾ ûÜ0óãåçõ86ãå9ð&:ãå'ß($)ó;<*�Ñ

,-õ

ãåçÒ�ß=>?@¨&ABðC>æ�DûÜEûÜ0ó86ãåçùúFGDAB01HIÒûÜJKÑL

áM³NO4çîÊóß(Pà¨*Q³Ò$�ÀæRS*TU¹óÑ

[ ßµóVWX*� ]

ÀÁÂ¿õ©YZ[óÀÁ\òÂ¿ó]ó^�$©Y

1Ü_òºÀÁ`¨F²aPBSÙ0.01mol/L¨ pH=7.0-7.2ÜÏ½î�b¼Ç¨Â¿ücÕdÑ

2Ü3ÀÁef»`¨%Âó�g�7FhÊói�jkÅÆèéÇ(lmIS007¨´nopßáàóqÃÄ¹rs

t©YZ[óèéÇ)óuv%QûÏÙê»óÀÁwxyzÜÑÙQº¤{|=1:20-1:50¨}yõ1mLÅÆè

éÇÏ~g20-50mgÀÁ	µÑÜ

3Ü3�/óÄÅÇÇMÉÑÖÜáà½Ñ

4Ü3\ò�óÂ¿Ç10,000äg�ñ5æâ¨äãå¨Ê½ç>ÜªâäË7ª-205Cé*�Ñ

ÃÄÅÆÇõFæçãBèü¨ÃÄðêÜ4é]óÖÜõ

1ÜëíÃÄ´ìÜaPBSîî½î¨ï0Üñáà�óò¨ª1,000äg�ñ5æâ0.WÑÙÄôÃÄ>ö

M�ñõú.WÜÑ

2Ü3.W/óÃÄÜaPBSî3DE

3Ü3ÃÄÜjkÅÆèéÇdÄáù<P107HÃÄ/ûü¨y ðx¨ÃÄ>4¡¢ÉÑ£ÖÜáêÇà½Ñ

4Ü3ßµª2-85C 1,500äg�ñ10æâ¨äãå¨Ê½ç>ÜªâäË7ª-205Cé*�Ñ

ÃÄÈÉÊ½ËÌÍôößµõ+1,000äg�ñ20æâ¨_Ê½ç>âä¨Ë3Ê½7ª-205CË-805C*�¨

¤¥¦§¨©Ñ

,-õ

1¾4Êßµ%ðù#*�¨45C*�»ª1ª¨-205C©ÉM1HI¨-805C©ÉM2HIÑ

2¾ßµ«¬ê¼^­®¯0âä° ¨ìzê¼ßµ©±¡¢z²âäÑ

3¾ßµûÜü´è³%´áµ;¨©´~þûè©ÆÑ

4¾¶ªúºâäÖo¨·¸¹ºûÜ¼½»©T¼¿ÖP	µ¡¢âäÑ

[ Luminex200 æçø ]

1.æç¤{õ50uLE

2.êëZ[õéåMagPlex;

3.¼éåºõ50½/¾;

4.MFI¿õMedian.

[ ãåàò ]

1¾ûÜü3$�óãå�ßµè³%´áµ;Ù18-255CÜ¨y ìãåçF°ÀNOÒ©ÁûÜ¨+¢_«µ

DãB$ðó�ß=�ãå¨ÿ386ó�ß=õãå&Â¹=Ã*�Ñ

2¾ßàá(¨Äá)õÅ'ßàá~gßàáâãÇ0.5mL¨Æ�0µ;Ç7úÈ10æâ¨YNîîÉÊÙ¤¥Ë

ÌÜ¨Ìí<P40.0ng/mLÑàò7HâãßàáóEP
¨ÅHEP
Ï~g300ÍLóßàáâãÇ¨yÎ$)n

DÏ|âãf40.0ng/mL, 10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL¨ßàáâ

ãÇ(0ng/mL)õúÖPÚà×ÑP*ÐAB° ��è¨ÅDAB+ûÜjóßàáêÇÑ



item 1 2 3 4 5 6 7 Tube

BNIP3 40.0 10.0 2.5 0.62 0.16 0.04 0 ng/mL

3¾âäêÇAõâäêÇBõDetection A õDetection BFûÜü+ÜÑÒÓéËÔÕ�ñÖÜ¨4ûÖ×F


íË'ÆóÇ¤ã{/
ØÑ«ÜüæÙ4âäâãÇAËB 1:100âã(yõ10ÍLâäêÇA/990ÍLâäâã

ÇA)¨ÚæÛÂ¨âãüÜo²cÝÞ�óÅDAB$ðó¼ºß\(100ÍL/×)¨Aàß\N´�ß\0.1-0.

2mLÑ

4¾íîïÇõ580mL��
Ë��î
~g20mLîïÇÙ30äÜâãá600mLááÖÇí<Ñ

,-õ

1¾ßàáóâã©ÁõúFØÏ¡¢Ñ

2¾ßàá+ª«Üü15æâÒß\ÑìßàáâÁûÜ°DÑ

3¾ßàá¾âäêÇAáÖÇ¾âäêÇBáÖÇ+ûÜÉ´óâãÇß\¨âãÇ©ÁÛÜÑÜ�Çãîîäå

ÚæÛÂ¨¤¥ËÌÑP*ÐAB° óàSè+ûÜêº�
¨ÿ�àêº�ÇûÑ+no$ðóºæSß

\¨1º©xûÜêºß\ó]óÙy�_âäêÇAN¨°D©x»ª10ÍLÜ¨4¤¥çfí<èéÑ

4¾+êd§ûÜëÇâãMóßàá¾âäêÇAáÖÇ�âäêÇBáÖÇÑ

5¾îïÇÙ30xÜÏy�°ìç«¨+c;íáµ;¨îîÛÂ¨á/°ìJîêÆï¡¢ß\Ñ

6¾ãåçÏðæãåP��Ç¨ñòðß7fáÖÇ0ûÜ¨Fß7MóÏ>ÁìPôõ
QºéË
Qö÷¨

4õABÏ$Üøùúõ<é¨çfAB° ©àS¨ûáJîüèÑ+ûÜ·�
ß7Ñ

[ ßµÖÜ ]

1¾µýþâÿãåçµ���¨©ÿìûÜìãåç$çfó	µóø��¨+ûÜ�ûÜüÚæ��/	µó

>ÁûÜº¨²�Ú�ó	µÑ

2¾ABü´c²ä	µÏ�äöí<Ñ	í<©Fßà
�ó�
ÒN¨Üò��S¹Ì�¹ABó¯�	áâ

ãÏÖÑy 	áÏ�äöí<M�ËM�¨+ÿ	µ�ò	óâãËí�Ñ	µâãðÜPBSÑ

3¾�$â	µ©�ÐFü ¡$�	µèÏ¨ùú¡¢²ABBÐÌ��è¨ÿ,-��	µÑ

4¾ûÜò�ÅÆÇ\òóÀÁÂ¿ËÃÄý_Ç>Á^�ª��ò�öQó�g��AB° �éÑ

5¾�	µPÃÄÈÉÊ½¨ìPìZ	µÄ!ì"#�¨yõÃÄ$%¾ÃÄÖº¾V	NO&¨$4>Á�F

âä©«ó'(Ñ

6¾��)ïáàËdÀáà¨�*+,õ-,dÀáà¨>ÁìPXµLá$ûÜóâä¸¤õ./¸¤©0ß

¨»©Ûâä«Ñ

7¾ùúûÜjk	µ¨*�NOM1>Á^ìáà2ÆË3è»��AB° �éÑ

[ 4Ö56 ]

1¾3ABØóÅ×Ò~g200ulæçèéÇÜ4²7¨#80F�ßØ��ûÊµ;9�10æâ¨è0ÒÄ×Ò

Ç¤¨ç>Üª~	4ÖÑ

2¾~	õæÙôßà×¾�ä	á×¾Úà×Ñôßà×7×¨nD~g100ÍL©Yí<óßàáÙ:ãåàò2

ÜÑÚà×~100ÍLßàáâãÇÙ:ãåàò¯;5¯0°
Ü¨6×~�ä	áÙËâã0ó	áÜ100Í

L¨Å×~10uléå¨�ßØ~ÊÝÞ¨375C�ßØ��û;í1»N¨�Ê<=ô7P800rpm¨�>2-4mm¨

?@éåã2Ñ

3¾Êé��¨2æâ0ä�Ç¤¨é�*Aó$%éÒÄ¨©ÜîïÑ

4¾Å×~âäêÇAáÖÇ100ÍLÙ«Üüß\Ü¨�ßØÝÞ¨375C�ßØ��û;í1»N¨�Ê<=ô7

P800rpm¨�>2-4mm¨?@éåã2Ñ



5¾Êé��¨2æâ0ä�Ç¤¨Å×Ü200ÍLóîïÇîï¨BÌ1-2æâ¨ä�×Ò$�Ç¤Ñd§îØ3D

Ñ¯0°Dîï0¨�_ËC«86óîïèéÇ¨3�ßØCDF�
EÊ¨3F�F×ÒóÇ¤îð�Ä

ÑzMów>ñÊé�îØGHJfÑ

6¾�bé�¨Å×~âäêÇBáÖÇÙ«Üüß\Ü100ÍL¨�ßØÝÞ¨375C�ßØ��û;30æâ¨�Ê

<=ô7P800rpm¨�>2-4mm¨?@éåã2Ñ

7¾Êé��¨2æâ0ä�Ç¤¨Å×Ü200ÍLóîïÇîï¨BÌ1-2æâ¨ä�×Ò$�Ç¤ÑîØ3D¨]

óY565Ñ

8¾�bé�¨Å×~ìÇ150ÍL¨��9�2æâ¨ûêëIÄô$%¨ç>ÊGJÖÑ

,-õ

1¾ãåàòõàò°DAB$ðxó�ß=¨ÌÍó>Kê×ØÊ?é¨ù#¨&:ü ¡xC*�¨4òéD

ûÜÑ

2¾~	õAB4ÖÏ+ûÜ°DèóLM��¨¤¥ö÷Ñ~	N,-©x�NÌLô¨3	á~ª�ßØØð

¨1º©Oõ×í¨îîPÊÛÂÑX¦´ãå~g°	¨~	MóÏ¯°H×X¯0°H×~	NOOQ1

º»Ù°RS\F10æâ4ÒÜ¨y Tú¨3^��©YóU²;íVNO¨K» WX­®/äº¿óà

Sèõd§èÑPYä¿óàSè¨¹ºô7§×¡¢ABÑ

3¾;íõP?@	á�Z¨ABN+3~ÊÆËÝÞó�ßØ7ª7çÒ¨4¤¥Ç¤�Z¨îØ0´12¡¢

é54Ö¨[\N]R´¤¥�ßØÖªÄ^$%¨YN´_`abc¹ó;íNO�;<Ñ

4¾îïõÚæîïdedx¨FÅDîïMóÏ¨Rx3îïÇJîÒÄÑy ûÜñÊîØG¨+FfgûÜ

0ïÜªhiABMóÏÑ

5¾y ABµÒ7<�ª60%¨¹ºûÜ~7ûý�7<
jÑ

[ AB+Ü ]

3BNIP3¸¤�Ûªéèêëkl¨\fmÉn¤¨oêëÏæÙ~gßàáËßµ¨ÌÏBNIP3XpúªmÉn

¤Êó¸¤°q¨ï0~gôö"òóBNIP3¸¤¨F3!°qóôö"ò¸¤îõ0¨~gPEßrós�"¨PE

ÛtZ0¨ÜoMFI¿ÙMedian Fluorescence IntensityÜóú»�	áÏóBNIP3í<IhÉÎÑÜLuminexæ

çøä¹¨ÝÞ	áí<Ñ

[ ÝÞ ]

ußàáõ	µMFI¿DbÚà×MFI¿0ÖÎÙvwÎÜ¨yô7§×¨x´_Ìj%¿ÝÞÑ4ßàáóí<

PyzßÙËÿÖzßÜ¨MFI¿P{zßÙËÿÖzßÜ¨|«ßà
�Ù¯�]ói´n}~]óÝÞóR2¿

H¹¨4R2¿�ÄÅª1P�ÜÑ¹ºûÜÇÉ\Ö
�ÑÃ¡¢æç¨ycurve expert 1.30¨Üo	áMFI¿¨

�ßà
�Ö«É´óí<¨Ü4âãÏÖEËÜßàöóí<XMFI¿ÝÞ«ßà
�ó}~]ói¨3	áó

MFI¿ág]ói¨ÝÞ«	áí<¨ïÜ4âãÏÖ¨çP	áóAàí<Ñ

[ à[Öo ]

PYâªÝÞ¨1
í<Pñ3º»MFI¿Pì3º¨·¸|ÎN9VÜßàáóMFI¿ÖP{zßÙXäÜ¨ßà

áóí<PyzßÙYäÜÑYNPYãB° óõãè¨ÎÏý£óT+åÖo»dÿÖ¿Ñ¹ºûÜÿÖ¿ù

çßà
�ÎÑ�ªAB4Ö=Ãó©YÙy4Ö�¾�Çéè¾îØéè�;<=Ã&Ü¨ßà
�óMFI¿^

�$éêÑ$ý£óßà
�¢£ë�¨AB�ðxÜoñëóABùçßà
�Ñ



(Bcl2/ÄÅÇE1BÉÑÖÜáà3)âäãåçßà
�

[ âä�
 ]

0.04-40ng/mL.

[ ¯�âäí ]

z¿P20HÚà	áÙçßàáâãÇÜä¹ój%¿~;Ïßàé$ÿ´óí<Ñ

[ �êè ]

µãåçÜªâäBNIP3¨ÇâäXÌÍÉìöQî Wïñ¦´Ñ

�ªó/éèõ	µHòóí\¨©>ÁJf$�ÉÎËÉìöQïñ¦´âä¨ìzµãåç�>ÁX!Çâ

äóÌÍöQ�ïñ¦´Ñ

[ æù< ]

æù<Ü	áä¹¿ó3êôÖCVk)ÑCVÙ%Ü = SD/meanä100

öÒéõ_YöDãåçÿ�¾Ï¾�¿¹¿	µ¡¢¹ºâä¨Åõ	µpúä¹20

D¨æÙÝÞ©Yí<	µój%¿õSD¿Ñ

öOéõs_3H©YöDóãåçæÙÿ�¾Ï¾�¿¹¿	µ¡¢¹ºä¹¨ÅH	µûÜY°ãåçd§ä

¹8D¨æÙÝÞ©Yí<	µój%¿õSD¿Ñ

öÒéõ CV<10%

öOéõ CV<12%

[ U¹è ]

Çä¹¨ãåçF��³Òù�&¹º;<*�¨ûè2�=3»ª5%Ñ

Pü»¥ðì"ÿãåç ¡ü0âä¿ó­®¨ABµó¢£=Ãð1º*A°�¨¤ÌTABµÒ;<¾7

<õ;í=ÃÑÌD�Y°AB¥H¡¢4Ö>ü¦§PèéÑ

[ AB¨ó ]

1¾ABüßàá¾ãåõ	µàòE

2¾~	ÙßàáË	µÜ100ÍL¨~éå¨375C�ßØ��û©í1»NE

3¾é�ÒÄ¨~âäêÇA100ÍL¨375C�ßØ��û©í1»NE



4¾é�îØ3DE

5¾~âäêÇB100ÍL¨375C�Ê©í30æâE

6¾é�îØ3DE

7¾~ìÇ150ÍL¨��9�2æâ0JÖÑ

[ ü  ]

1¾�ª¬�=Ãõª�éè
j«©Áÿ£l¬ý£ó$�$�+­¡¢îló®¹Xæç¨µLá>Á�F°

¹óQºéè¯°Ñ

2¾¯±óAB° Xãåó��è¾AB�óÉÎ4Ö4õAB¢£ùeÉÎ¨+ù�àòÚ�óßµòõÑ

3¾©YöDóY°Lá>Á^�¦²éÙ¨yõâäí¾³´<¨+noãåçÒü ¡¡¢AB4Ö¨µ¶·

î±ü ¡¢Öë�Ñ

4¾µãåçß¸ãå��ß¸ûÜ¨©ÁÛÜÌ¹\ç¬óLáÑâ�_`abµãåçóABü º^�/¯

�óâä° Ñ

5¾F��õ;íMóÏ¤¥3ãå»¼F½¾ÏÑ$�ãå'Æ�Æ¿4?@�Z�êôöö÷¨ìPáà
Æ

�óÄ!3��ä¿©àSÑ

6¾À"Áó�ÂØØ×Ï>Á^�¦²
	öQ¨zPhe¬Ã¨©^ÿAB° çf[\­®Ñ�ßØFûÜ

NK�iÄÅ_«¨+êýü_«Ñ

7¾�ª4Ö�©fg¾4ÖÆèËüèsÜJÖøóÇ&R�>Á��üè° óLôÑABü+ÈÃÉJü 

¡ÿÊãøûÑ

8¾F	µ\ò4õ4ÖóÅHMóÏó3òR>Á��©YóAB° ¨$4PYý�AB° ó>d§è¨A

BóÅ°54ÖRðx_`S\Ñ

9¾ãåçF«Ëü%ÇM_`Qâ¨Ì�ª¶Í=ÃõuABµ=Ãéê¨>Á^çfAB° X«Ë° ©°

�Ë©YöDãåçöOéÎúó'(Ñ

10¾µãåç!XÌ¹ËÏYZãåçË©Y]óâäY°póöóLá�ÿ|¨$4©Ðbâä° ©°�ó

'(Ñ

11¾Üª\òãåçÏ¸¤ó¥Ñ+öePdÀáà¨Ì�ªòdÀáà$s_óÒÀ¾kÓôÔ¾ôò]i&

u�©Y¨$4·¸îó*Ðìãåç>ÜªÌ¹ýþdÀáàóâä¨öe·¸w©ùúûÜãåçâäd

ÀáàÑ

12¾+²Õ	áÏ�äöóí<¨Ë�ôÝ²ABS¹	áâäí<ÑÖ	óÖÜ>4?@	µÏ�âöÐºÉ

«ãåçâä�
Ñ

13¾ìãåç>Á©òÜª°�ABµ���è©S¹ó�×AB	áóâä¨}y¨¶ìØbAB&Ñ

14¾µ4Öü Y	òÜª48TãåçÑ

15¾ìãåç¢£¦§ûÜ¨y3ÌÜª«¬­®Ë[\Ì¹ÜÙ¨·ýþ3©ÿìzLôóÚÛ��¨Ü©Ý

Þ[\óß�[Ñ

[ ÚÛÆà ]

ÚÛ >Á+ì Æá]â

ßà
�é

ßàáàò©hS ¡¢hSóßàáã<âã

�_õîï©Úæ Úæó�_õîï

�Ç©æS âÖ��h�Çû



æù<�

éåîï©Úæ &ü ¡xCÚæ9�îï�BÌ

ÛÂ©Úæ��_ãå©� ÚæÛÂ��_ãå

d§êÜ��¾Óû�ÝÞ
ûÜ~	ûxäåjó��¾ûÜ

jóÓû�ÝÞ

~	©æS âÖ��h�Çû

MFI¿�

Å×~óãåº©æS �h�Çû¨æS~gãå

;íNO©hS *ÐÚ�ó;íNO

;í;<©hS
ãåxj´áµ;ÿ*ÐàSó;

í;<

PEßröÆ� äåãå

PEßröâãÏÖ©ÿ &:ü ¡AB4Ö

É«JÖNOJÖ Fü ¡¹ºóJÖNOÒJÖ

	µ¿

©hSó	µ��]i
hS��	µ¨ûÜjk	µ¡¢

AB

©hSó	µ.W�ÖÜ]ó V_hSó	µ.W�ÖÜ]ó

�äöQF	µÏÐº� ûÜjk	µ¨d§AB


