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[ ®¯°ì ]

±ÖÜá²ì³´ èêëµ¶Ñµñ, õú,

ùú·¸¹·º¹»¼½º¹¾¿ÀÁÂ¹¾¿ÃÄÅ¸ÆÇÈÉÊîÇÂ ËSmad1Ì¶Í

[ ÖÜáÎÏ ]

ÖÜÐÑ Ò¶ ÖÜÐÑ Ò¶

96ÓÔÕÖ×ØÙ 1 96ÓÔÚÛ 4

ÜÝÞ 2 ÜÝÞßàÂ 1á20mL

àâ 1 ãäåæÂ 1á20mL

ÉÑçÂA 1á120èL ÉÑßàÂA 1á12mL

ÉÑçÂBÕPE-SAÙ 1á120èL ÉÑßàÂB 1á12mL

éÂ 1á10mL êëìÂÕ30áÙ 1á20mL

óìòôö 1

[ íîïðñïòÖÜ ]

1¹Luminex MAGPIXó¤Luminex 100ô¤Luminex

200ô¤ÆBio-Radó,Bio-PlexóãäõÕö÷õøóìùúù®û,üýþîÉÿ�ÝÙ

2¹å�Æ��ä¶�Âøò��

3¹ßà�ÞðEP�.

4¹�	
Æ��é


5¹à�

6¹��ëÂðÏø

7¹0.01mol/LÕÆ1áÙ��åæ� (PBS)¤pH=7.0-7.2

8¹����ø

9¹�ÜÔ��ø



[ ÖÜáð��ò��¯ ]

1¹ ���ðÖÜáï!�ÖÜ"#ÖÜ$Ü%Å!&'�Í()*¤+,ÖÜá-(./0ÜÝÞ¹ÉÑçÂA

¹ÉÑçÂB1ò96ÓÔ'�¦-202C¤Ç3ÖÜ(4¦42C'�ïìÍ

2¹ óì-ðÖÜáï53ÖÜ6í#7ÖÜ$Ü%!&ð89'�Í

)*ï

ÖÜáÎ�Ü:;<=¤#>?í@;ã�AóìBóì-ð53ÖÜáö÷CDA>?-1EFÎóìGHÍI

ÞJ¯KL1áéÅðÜ%MÝ¤'N¯Î!�»ãOP'QRµðÍ

[ Ü±ðSTU'� ]

»¼½ºï¥ÄVWð»¼Xï½ºðYëZ�!¥Ä

1Ù[í¶»¼\¤C®]PBSÕ0.01mol/L¤ pH=7.0-7.2ÙË¸ë�^·Â¤½ºù_Ñ`Í

2Ù0»¼abõ\¤"½ð�c�4CdÅðe�fgÀÁåæÂ(hiIS007¤°jklÜm×ðn¾¿µop

q¥ÄVWðåæÂ)ðrs"NøËÕäõð»¼tuvwÙÍÕN¶ xy=1:20-1:50¤zvï1mLÀÁå

æÂË{c20-50mg»¼�±ÍÙ

3Ù0|,ð}~Â�JÄÅÇÉÑÖ¸Í

4Ù0Xïþð½ºÂ10,000ág�ê5ãÜ¤áàâ¤Å¸ä;ì¦ÉÑÆ4¦-202Cã'�Í

¾¿ÀÁÂïCãäÖ?åù¤¾¿íçì1ãYëÇÉï

1Ùéè¾¿°êì]PBSëë¸ë¤í-ììm×�îï¤¦1,000ág�ê5ãÜ-+TÍÕ}ñ¾¿;ó

J�êòô+TÙÍ

2Ù0+T,ð¾¿ì]PBSë3AB

3Ù0¾¿ìfgÀÁåæÂ`}Ñö9M107E¾¿/õú¤vùíu¤¾¿;1ûüÄÅ ÇÉÑçÂÖ¸Í

4Ù0Ü±¦2-82C 1,500ág�ê10ãÜ¤áàâ¤Å¸ä;ì¦ÉÑÆ4¦-202Cã'�Í

¾¿ÃÄÅ¸ÆÇÈîÇÜ±ï(1,000ág�ê20ãÜ¤[Å¸ä;ÉÑ¤Æ0Å¸4¦-202CÆ-802C'�¤

¡¢£¤¥¦Í

)*ï

1¹1ÅÜ±"íö�'�¤42C'�õ¦1§¤-202C¥ÄJ1EF¤-802C¥ÄJ2EFÍ

2¹Ü±¨©ç·Zª«¬-ÉÑù¤çwç·Ü±¥®ûüw¯ÉÑÍ

3¹Ü±óìù°å°"±Ñ²8¤¥°{ûóå¦ÁÍ

4¹³¦ù¶ÉÑÒk¤´µ¶·óì·¸¸¥Q·º¹M�±ûüÉÑÍ

[ Luminex200 ãäõ ]

1.ãä xï50uLB

2.äãVWïàâMagPlex;

3.ºàâ¶ï50»/¼;

4.MFI½ïMedian.

[ ÖÜÝï ]

1¹óìù0!�ðÖÜÿÜ±å°"±Ñ²8Õ18-252CÙ¤vùêÖÜáC¬¾KLÎ¥¿óì¤(û[¨±

AÖ?!íð�Ü:ÿÖÜ¤ü053ð�Ü:òÖÜ#Àµ:Á'�Í

2¹ÜÝÞ(¥ÂÞ)ïÃ$ÜÝÞ{cÜÝÞßàÂ0.5mL¤Äþ-²8Å4ùÆ10ãÜ¤ÄKëëÇÈÕ¡¢É

ÊÙ¤Çê9M20.0ng/mLÍÝï7EßàÜÝÞðEP�¤ÃEEP�Ë{c300ËLðÜÝÞßàÂ¤vÌ!&j



AÍyßàb20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¤ÜÝÞßà

Â(0ng/mL)òô¹MÖ×ÓÍM'Î>?ù��â¤ÃA>?(óìfðÜÝÞçÂÍ

item 1 2 3 4 5 6 7 Tube

Smad1 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3¹ÉÑçÂAòÉÑçÂBïDetection A òDetection BCóìù(ìÏÐÑãÆÒÓ�êÇÉ¤1óÔÕC�

èÆ$ÄðÂ àx,�ÖÍ§ìùã×1ÉÑßàÂAÆB 1:100ßà(vï10ËLÉÑçÂA/990ËLÉÑßà

ÂA)¤ØãÙ½¤ßàùÚk®_ÛÜþðÃA>?!íðº¶ÝX(100ËL/Ó)¤>ÞÝXK°�ÝX0.1-0.

2mLÍ

4¹êëìÂï580mL�	
Æ��é
{c20mLëìÂÕ30áÙßàÑ600mLÑß¹Âê9Í

)*ï

1¹ÜÝÞðßà¥¿òôCÔËûüÍ

2¹ÜÝÞ(¦§ìù15ãÜÎÝXÍêÜÝÞà¿óì¬AÍ

3¹ÜÝÞ¹ÉÑçÂAß¹Â¹ÉÑçÂBß¹Â(óìÉ°ðßàÂÝX¤ßàÂ¥¿ÙìÍì�Âáëëâã

ØãÙ½¤¡¢ÉÊÍM'Î>?ùðÝPâ(óìä¶��¤ü�Ýä¶�ÂøÍ(jk!íð¶äPÝ

X¤.¶¥uóìä¶ÝXðYëÕv�[ÉÑçÂAK¤¬A¥uõ¦10ËLÙ¤1¡¢åbê9æçÍ

4¹(è`¤óìé�ßàJðÜÝÞ¹ÉÑçÂAß¹ÂÿÉÑçÂBß¹ÂÍ

5¹ëìÂÕ30xÙËv�êä¨¤(_8ëÑ²8¤ëëÙ½¤Ñ,êGìçÁíûüÝXÍ

6¹ÖÜáËîãÖÜM��Â¤ïðíÝ4bß¹Â-óì¤CÝ4JñË;¿çMòó
N¶çÆ
Nôõ¤

1ò>?Ë!ìö÷øó9ç¤åb>?ù¥ÝP¤ùÑGìúæÍ(óì³�
Ý4Í

[ Ü±ÇÉ ]

1¹±ûüàýÖÜá±þÿ�¤¥ýçóìêÖÜá!åbð�±îöÿ�¤(óì�óìùØã��,�±ð

;¿óì¶¤®�Ø�ð�±Í

2¹>?ù°_®Ñ�±Ë�ÑÇê9Í�ê9¥CÜÝ�	ð
�ÎK¤ìð�PµÇ�µ>?ð¬��Þß

àÍÒÍvù�ÞË�ÑÇê9J�ÆJ�¤(ý�±ýí�ðßàÆê�Í�±ßàíìPBSÍ

3¹�!É�±¥�ÌCòôö!��±åË¤ö÷ûü®>??ÎÇ��â¤ü)*���±Í

4¹óìï�ÀÁÂXïð»¼½ºÆ¾¿ú[Â;¿Z�¦��ï�ÇNð�c��>?ù�çÍ

5¹��±M¾¿ÃÄÅ¸¤çMêV�±Â�ç�!�¤vï¾¿"#¹¾¿Ò¶¹S�KL$¤!1;¿�C

ÉÑ¥¨ð%&Í

6¹��'ím×Æ`»m×¤�()*ò+*`»m×¤;¿çMU±IÞ!óìðÉÑ´ ò,-´ ¥.Ý

¤¸¥ØÉÑ¨Í

7¹ö÷óìfg�±¤'�KLJ/;¿Zçm×0ÁÆ1â¸��>?ù�çÍ

[ 2¹34 ]

1¹0>?ÔðÃÓÎ{c200ulãäåæÂì1®5¤�6-C�ÜÔ��øÅ²87�10ãÜ¤å-ÐÂÓÎ

Â ¤ä;ì¦{�2¹Í

2¹{�ïã×ñÜÝÓ¹�Ñ�ÞÓ¹Ö×ÓÍñÜÝÓ7Ó¤jA{c100ËL¥Äê9ðÜÝÞÕ8ÖÜÝï2

ÙÍÖ×Ó{100ËLÜÝÞßàÂÕ8ÖÜÝï«93¬-¬�Ù¤3Ó{�Ñ�ÞÕÆßà-ð�ÞÙ100Ë

L¤ÃÓ{10ulàâ¤�ÜÔ{ÅÚÛ¤372C�ÜÔ��ø8ë1.5õK¤�È:;ñ4M800rpm¤�<2-4mm

¤=>àâà0Í

3¹Åà�¤2ãÜ-á�Â ¤à'?ð"#ãÐÂ¤¥ìëìÍ



4¹ÃÓ{ÉÑçÂAß¹Â100ËLÕ§ìùÝXÙ¤�ÜÔÚÛ¤372C�ÜÔ��ø8ë1õK¤�È:;ñ4

M800rpm¤�<2-4mm¤=>àâà0Í

5¹Åà�¤2ãÜ-á�Â ¤ÃÓì200ËLðëìÂëì¤@Ê1-2ãÜ¤á�ÓÎ!�Â Í`¤ëÔ3A

Í¬-¬Aëì-¤�[ÆA¨53ðëìåæÂ¤0�ÜÔABC�
CÅ¤0D�CÓÎðÂ ìî�Â

ÍwJñt;îÈàëÔEFGbÍ

6¹�^à¤ÃÓ{ÉÑçÂBß¹ÂÕ§ìùÝXÙ100ËL¤�ÜÔÚÛ¤372C�ÜÔ��ø830ãÜ¤�È

:;ñ4M800rpm¤�<2-4mm¤=>àâà0Í

7¹Åà�¤2ãÜ-á�Â ¤ÃÓì200ËLðëìÂëì¤@Ê1-2ãÜ¤á�ÓÎ!�Â ÍëÔ3A¤Y

ëÄ345Í

8¹�^à¤ÃÓ{éÂ150ËL¤��7�2ãÜ¤óäãG}ñ"#¤ä;ÅEHÒÍ

)*ï

1¹ÖÜÝïïÝï¬A>?!íuð�Ü:¤ÇÈð;IäÓÔÅ<ã¤ö�¤#7òôöu@'�¤1ïãA

óìÍ

2¹{�ï>?2¹Ë(óì¬AâðJK��¤¡¢ôõÍ{�K)*¥u�LÊIî¤0�Þ{¦�ÜÔÖî

¤.¶¥MòÓè¤ëëNÈÙ½ÍU£°ÖÜ{c¬�¤{�JñË«¬EÓU¬-¬EÓ{�KLLO.

¶õÕ¬PQXC10ãÜ1ÎÙ¤vùRù¤0Z��¥ÄðS®8ëTKL¤I¸ôUVª«,Ñ¶½ðÝ

Pâò`¤âÍMWÑ½ðÝPâ¤¶·ñ4¤Óûü>?Í

3¹8ëïM=>�Þ�X¤>?K(0{ÅÄÆÚÛð�ÜÔ4¦5áÎ¤1¡¢Â �X¤ëÔ-°./ûü

ã32¹¤YZK[O°¡¢�ÜÔÇ¦Â\"#¤ÄK°]^_`aµð8ëKLÿ89Í

4¹ëìïØãëìbc`u¤CÃAëìJñË¤Ou0ëìÂGìÐÂÍvùóìîÈëÔE¤(Cdeóì

-íì¦fg>?JñËÍ

5¹vù>?²Î59�¦60%¤¶·óì{5øú�59
hÍ

[ >?)É ]

0Smad1´ �Ø¦àâäãij¤XbkÉl ¤mäãËã×{cÜÝÞÆÜ±¤ÇËSmad1Unô¦kÉl

 Åð´ o¤í-{cîÇ�ïðSmad1´ ¤C0�oðîÇ�ï´ ëó-¤{cPEÜpðqÿ�¤PE

ØrX-¤ÚkMFI½ÕMedian Fluorescence IntensityÙðùõÿ�ÞËðSmad1ê9GfÉÊÍìLuminexã

äõÑµ¤ÛÜ�Þê9Í

[ ÛÜ ]

sÜÝÞò�±MFI½B^Ö×ÓMFI½-¹ÌÕtuÌÙ¤vñ4¤Ó¤v°[Çh"½ÛÜÍ1ÜÝÞðê9

MwxÜÕÆýÒxÜÙ¤MFI½MyxÜÕÆýÒxÜÙ¤z¨ÜÝ�	Õ¬�Yñg°j{|YñÛÜðR2½

Fµ¤1R2½}~�¦1MþÙÍ¶·óìÄÅX¹�	ÇÁûüãä¤vcurve expert 1.30¤Úk�ÞMFI½¤

�ÜÝ�	É¨É°ðê9¤Ñ1ßàÍÒBÆìÜÝÇðê9UMFI½ÛÜ¨ÜÝ�	ð{|Yñg¤0�Þð

MFI½ÖcYñg¤ÛÜ¨�Þê9¤íÑ1ßàÍÒ¤äM�Þð>Þê9Í

[ ÜWÒk ]

MWá¦ÛÜ¤.�ê9Mî1¶¸MFI½Mç1¶¤´µzÌK6SìÜÝÞðMFI½¹MyxÜÕXàÙ¤ÜÝ

Þðê9MwxÜÕYàÙÍÄKMWÖ?ùðòââ¤ÌËúüðQ)äÒk¸býÒ½Í¶·óìýÒ½ö

ãÜÝ�	ÌÍ�¦>?2¹:Áð¥ÄÕv2¹�¹�Âåç¹ëÔåçÿ89:Á$Ù¤ÜÝ�	ðMFI½Z

�!çéÍ!úüðÜÝ�	ûüè�¤>?�íuÚkîéð>?öãÜÝ�	Í



(SmadÄÅÇ1)ÉÑÖÜáÜÝ�	

[ ÉÑ
� ]

0.02-20ng/mL.

[ ¬�ÉÑê ]

w½M20EÖ×�ÞÕäÜÝÞßàÂÙÑµðh"½{9ÍÜÝç!ý°ðê9Í

[ �éâ ]

±ÖÜáì¦ÉÑSmad1¤�ÉÑUÇÈÉëÇNíôUìî£°Í

�¦ï,åçò�±FÅðêX¤¥;¿Gb!�ÉÊÆÉëÇNìî£°ÉÑ¤çw±ÖÜá�;¿U��É

ÑðÇÈÇN�ìî£°Í

[ äö9 ]

äö9ì�ÞÑµ½ð1éñÒCVi&ÍCVÕ%Ù = SD/meaná100

óÎçï[ÄóAÖÜáý�¹Ë¹�½µ½�±ûüµ¶ÉÑ¤Ãò�±nôÑµ20

A¤ã×ÛÜ¥Äê9�±ðh"½òSD½Í

óLçïp[3E¥ÄóAðÖÜáã×ý�¹Ë¹�½µ½�±ûüµ¶Ñµ¤ÃE�±óìÄ¬ÖÜá`¤Ñ

µ8A¤ã×ÛÜ¥Äê9�±ðh"½òSD½Í

óÎçï CV<10%

óLçï CV<12%

[ Rµâ ]

�Ñµ¤ÖÜáC��¯Îö�#¶·89'�¤õâ0�;0õ¦5%Í

Múõ¡îç�ýÖÜáùûù-ÉÑ½ðª«¤>?²ðü :Áí.¶'?¬�¤¡ÇQ>?²Î89¹5

9ò8ë:ÁÍÇA�Ä¬>?¢Fûü2¹;ú£ñMæçÍ

[ >?¤ñ ]

1¹>?ùÜÝÞ¹ÖÜò�±ÝïB

2¹{�ÕÜÝÞÆ�±Ù100ËL¤{àâ¤372C�ÜÔ��ø¥ë1.5õKB

3¹à�ÐÂ¤{ÉÑçÂA100ËL¤372C�ÜÔ��ø¥ë1õKB



4¹à�ëÔ3AB

5¹{ÉÑçÂB100ËL¤372C�È¥ë30ãÜB

6¹à�ëÔ3AB

7¹{éÂ150ËL¤��7�2ãÜ-HÒÍ

[ òô ]

1¹�¦©�:Áò¦�åç
h§¥¿ýüh¨úüð!�!�)©ûüìjðªµUãä¤±IÞ;¿�C¬

µðN¶åç«¬Í

2¹¬ð>?ùUÖÜð��â¹>?�ðÉÊ2¹1ò>?ü öaÉÊ¤(ö�ÝïØ�ðÜ±ïòÍ

3¹¥ÄóAðÄ¬IÞ;¿Z�£®ç×¤vïÉÑê¹¯°9¤(jkÖÜáÎòôöûü>?2¹¤±²³

éòôöû¹è�Í

4¹±ÖÜáÝ´ÖÜ�Ý´óì¤¥¿ÙìÇµXå¨ðIÞÍà�]^_`±ÖÜáð>?òô¶Z|,¬

�ðÉÑùÍ

5¹C��ò8ëJñË¡¢0ÖÜ·¸C¹ºËÍ!�ÖÜ$ÄÄ»1=>�XÿäîÇôõ¤çMm×
Á

�ðÂ�0��Ñ½¥ÝPÍ

6¹¼�½ð�¾ÔÔÓË;¿Z�£®
�ÇN¤wMfc©¿¤¥Zý>?ùåbYZª«Í�ÜÔCóì

KI�eÀÁ[¨¤(èúù[¨Í

7¹�¦2¹�¥de¹2¹ÂæÆúæpìHÒõñÃ$O�;¿��úæùðIîÍ>?ù(Ä¾ÅHòô

öüÆÖõøÍ

8¹C�±Xï1ò2¹ðÃEJñËð1ïO;¿��¥Äð>?ù¤!1MWú�>?ùð;`¤â¤>

?ðÃ¬32¹Oíu]^QXÍ

9¹ÖÜáC¨Çù"�J]^NÉ¤È�¦²É:Áòs>?²:Áçé¤;¿Zåb>?ùU¨Çù¥¬

�Æ¥ÄóAÖÜáóLçÊùð%&Í

10¹±ÖÜá�UÇµÇËÄVÖÜáÆ¥ÄYëÉÑÄ¬lðÇðIÞýýy¤!1¥Ì^ÉÑù¥¬�ð

%&Í

11¹ì¦XïÖÜáË´ ð¢Í)ócM`»m×¤È�¦ï`»m×!p[ðÎ¾¹iÏñÐ¹òïYg$

s�¥Ä¤!1´µíë'ÎêÖÜá;ì¦Çµûü`»m×ðÉÑ¤óc´µt¥ö÷óìÖÜáÉÑ`

»m×Í

12¹(®Ñ�ÞË�ÑÇðê9¤Æ�ñÛ®>?Pµ�ÞÉÑê9ÍÒ�ðÇÉ;1=>�±Ë�ÉÇÌ¶Ä

¨ÖÜáÉÑ
�Í

13¹êÖÜá;¿¥íì¦¬�>?±þ��â¥Pµð�Ó>?�ÞðÉÑ¤zv¤³çÔ^>?$Í

14¹±2¹òôÄ�íì¦48TÖÜáÍ

15¹êÖÜáûü¢£óì¤v0Çì¦§¨©ªÆYZÇµìÕ¤´ûü0¥ýçwIîðÖ×ÿ�¤Ø¥Ù

ÚYZëÛ�YÍ

[ Ö×ÁÜ ]

Ö× ;¿)ç ÁÝYÞ

ÜÝ�	ç

ÜÝÞÝï¥fP ûüfPðÜÝÞß9ßà

�[òëì¥Øã Øãð�[òëì

�Â¥äP ÉÉÿ�f�Âø



äö9�

àâëì¥Øã #òôöu@Øã7�ëìÿ@Ê

Ù½¥Øãÿ�[ÖÜ¥� ØãÙ½ÿ�[ÖÜ

`¤çì��¹ÏøÿÚÛ
óì{�øuàáfð��¹óì

fðÏøÿÚÛ

{�¥äP ÉÉÿ�f�Âø

MFI½�

ÃÓ{ðÖÜ¶¥äP �f�Âø¤äP{cÖÜ

8ëKL¥fP 'ÎØ�ð8ëKL

8ë89¥fP
ÖÜuh±Ñ²8ü'ÎÝPð8

ë89

PEÜpÇÂ� àáÖÜ

PEÜpÇßàÍÒ¥ý #7òôö>?2¹

Ä¨HÒKLHÒ Còôö¶·ðHÒKLÎHÒ

�±½

¥fPð�±��Yg
fP���±¤óìfg�±ûü

>?

¥fPð�±+TÿÇÉYë S[fPð�±+TÿÇÉYë

�ÑÇNC�±ËÌ¶� óìfg�±¤`¤>?


