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Objective: To investigate the effect of crude extract obtained from stem and leaf of Houttuynia cordata Thunb
(Plu-Kao) on HL-60 and Molt4 leukemic cell line compared to normal peripheral blood mononuclear cells
(PBMCs).
Method: The stem and leaf of Plu-Kao were extracted with 80% ethanol and various concentrations of the crude
extracts were used to treat the HL-60, Molt4, and PBMCs. The cytotoxic effect of crude extracts was investigated
by MTT assay.
Results: It was found that crude Plu-Kao extract form stem and leaf showed the cytotoxic effect on HL-60 and
Molt4 with inhibitory concentration at 50% (IC

50
) between 500-800 µg/mL. Interestingly, the crude extracts

did not show the cytotoxic affect on PBMCs with the IC50 > 800 µg/mL.
Conclusion: The crude Plu-Kao extracts showed the cytotoxic effect on both leukemic cells (HL-60 and Molt4)
but not on PBMCs. Thus, the further investigation of the extracts should be performed to identify an active
ingredient and develop chemotherapeutic agent for leukemia treatment. Bull Chiang Mai Assoc Med Sci 2010;

43: 30-38.
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º·¹Ó
âÃ¤ÁÐàÃç§àÁḉ àÅ×Í´¢ÒÇ ËÃ×ÍÅÔÇ¤ÕàÁÕÂ (leukemia)

à»ç¹âÃ¤ÁÐàÃç§·Ò§âÅËÔµÇÔ·ÂÒ (hematological malig-
nancy) ·ÕèÁÕÍØºÑµÔกÒÃ³ìáÅÐÍÑµÃÒกÒÃàÊÕÂªÕÇÔµ¢Í§»ÃÐªÒกÃ
·ÑèÇâÅก·Õè¤èÍ¹¢éÒ§ÊÙ§ ÃÒÂ§Ò¹ÊÃØ»¢Í§ÊÓ¹Ñก§Ò¹»ÅÑ´
กÃÐ·ÃÇ§ÊÒ¸ÒÃ³ÊØ¢àกÕèÂÇกÑºÊ¶ÔµÔกÒÃàÊÕÂªÕÇÔµ¨ÒกâÃ¤

ÁÐàÃç§ª¹Ô´µèÒ§æ ¾ºÇèÒÁÕ¼Ùé»èÇÂ·ÕèàÊÕÂªÕÇÔµ¨ÒกâÃ¤ÁÐàÃç§
àÁç´àÅ×Í´¢ÒÇÁÒกà»ç¹ÍÑ¹´Ñº 3 ¢Í§âÃ¤ÁÐàÃç§áÅÐ
à¹×éÍ§ÍกÃéÒÂ·Ñé§ËÁ´ â´ÂÁÕ¼ÙéàÊÕÂªÕÇÔµã¹·ØกªèÇ§ÍÒÂØ¤×Í
µÑé§áµè¹éÍÂกÇèÒ 5 »Õä»¨¹¶Ö§ÁÒกกÇèÒ 85 »Õ  â´Âà©¾ÒÐ
ÍÂèÒ§ÂÔè§ä´éÁÕกÒÃÊÃØ»ÇèÒ¨Ñ§ËÇÑ´àªÕÂ§ãËÁèÁÕÍØºÑµÔกÒÃ³ìã¹
กÒÃàกÔ´âÃ¤ÁÐàÃç§àÁç´àÅ×Í´¢ÒÇÊÙ§·ÕèÊØ´ã¹»ÃÐà·Èä·Â1

ÇÒÃÊÒÃà·¤¹Ô¤กÒÃá¾·ÂìàªÕÂ§ãËÁè »Õ·Õè 43  ©ºÑº·Õè  1  ÁกÃÒ¤Á 2553
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â´Â·ÑèÇä»กÒÃÃÑกÉÒ¼Ùé»èÇÂÁÐàÃç§àÁç´àÅ×Í´¢ÒÇ¹ÔÂÁÃÑกÉÒ
´éÇÂÂÒà¤ÁÕºÓºÑ´ â´ÂãËé¼Å´Õã¹ªèÇ§µé¹¢Í§กÒÃÃÑกÉÒ
à·èÒ¹Ñé¹ áµèËÒกãËéÂÒà¤ÁÕºÓºÑ´à»ç¹àÇÅÒ¹Ò¹æ ¨Ð·ÓãËé
à«ÅÅìÁÐàÃç§ÁÕกÒÃ¾Ñ²¹ÒáÅÐ´×éÍµèÍÂÒà¤ÁÕºÓºÑ´àËÅèÒ¹Ñé¹
Êè§¼ÅãËéÍÑµÃÒกÒÃàÊÕÂªÕÇÔµ¢Í§¼Ùé»èÇÂà¾ÔèÁÊÙ§¢Öé¹ ¹Íก¨Òก¹Õé
กÒÃÃÑกÉÒ é́ÇÂà¤ÁÕºÓºÑ́ ÂÑ§Êè§¼Å¢éÒ§à¤ÕÂ§ (side effect)
กÑº¼Ùé»èÇÂ «Öè§Êè§¼ÅกÃÐ·º´éÒ¹¨Ôµã¨áกè¼Ùé»èÇÂ ·ÓãËé
ÊØ¢ÀÒ¾ÃèÒ§กÒÂÍèÍ¹áÍÅ§ ¨¹ÍÒ¨à»ç¹ÊÒàËµØãËéàกÔ´
âÃ¤á·Ãก«éÍ¹Í×è¹æ µÒÁÁÒ ºØ¤ÅÒกÃ·Ò§กÒÃá¾·ÂìáÅÐ
ÊÒ¸ÒÃ³ÊØ¢·Ñé§ã¹áÅÐµèÒ§»ÃÐà·È àÅç§àËç¹¶Ö§»Ñ­ËÒ
·ÕèÊÓ¤Ñ­¹Õé ¨Ö§ä´éÁØè§ËÒÂÒËÃ×ÍÊÒÃà¤ÁÕ·ÕèÊÒÁÒÃ¶·ÓÅÒÂ
à«ÅÅìÁÐàÃç§ä´éâ´Â·ÕèäÁè·ÓÅÒÂà«ÅÅì»กµÔ äÁè·ÓãËéà«ÅÅì
ÁÐàÃç§àกÔ´กÒÃ´×éÍÂÒËÃ×ÍàกÔ´กÒÃ´×éÍÂÒã¹ÍÑµÃÒµèÓ áÅÐ
äÁ èÊ è§¼ÅกÃÐ·º¢ éÒ§à¤ ÕÂ§µ èÍÊ Ø¢ÀÒ¾¢Í§¼ Ù é» èÇÂ
¾×ªÊÁØ¹ä¾Ãà»ç¹ÍÕก·Ò§àÅ×ÍกË¹Öè§·Õ èä´éÃÑº¤ÇÒÁÊ¹ã¨
ÍÂèÒ§ÁÒกã¹»Ñ¨¨ØºÑ¹ ·Ñé§¹Õéà¹×èÍ§¨ÒกÊÒÃÊกÑ´·Õèä´é¨Òก
ÊÁØ¹ä¾Ãà»ç¹ÊÒÃ¸ÃÃÁªÒµÔ äÁè¼èÒ¹กÒÃÊÑ§à¤ÃÒÐËìàËÁ×Í¹
ÂÒà¤ÁÕºÓºÑ´ ¨Ö§Êè§¼ÅãËéà«ÅÅìÁÐàÃç§äÁèàกÔ´กÒÃ´×éÍÂÒ
ËÃ×Í¾Ñ²¹Òã¹ÍÑµÃÒ·ÕèªéÒกÇèÒกÒÃ´×éÍÂÒà¤ÁÕºÓºÑ´ áÅÐ
ÊÒÃÊกÑ´·Õèä´é¨Òก¾×ªÊÁØ¹ä¾ÃÂÑ§Êè§¼Å¢éÒ§à¤ÕÂ§กÑº¼Ùé»èÇÂ
·Õè¹éÍÂกÇèÒÂÒà¤ÁÕºÓºÑ´ÍÕก´éÇÂ ¹Íก¨Òก¹ÕéกÒÃãªé¾×ª
ÊÁØ¹ä¾Ã«Ö è§ÊÒÁÒÃ¶»ÅÙกä´éã¹»ÃÐà·ÈÂÑ§à»ç¹กÒÃ
à¾ÔèÁÃÒÂä é́ãËéáกèàกÉµÃกÃ áÅÐÅ´¤èÒãªé̈ èÒÂã¹กÒÃ¹Óà¢éÒ
ÂÒà¤ÁÕºÓºÑ´¨ÒกµèÒ§»ÃÐà·ÈãËé¹éÍÂÅ§ä´é

»ÃÐà·Èä·Âà»ç¹»ÃÐà·È·Õèä é́à»ÃÕÂº»ÃÐà·ÈÍ×è¹æ
à¹×èÍ§¨ÒกÁÕÊÀÒ¾ÀÙÁÔ»ÃÐà·È·Õè¤èÍ¹¢éÒ§ÊÁºÙÃ³ìàËÁÒÐกÑº
กÒÃàกÉµÃ ¨Ö§·ÓãËéÁÕ¤ÇÒÁËÅÒกËÅÒÂ·Ò§ªÕÇÀÒ¾¢Í§
¾Ñ¹¸Øì¾×ªÊÁØ¹ä¾Ã ã¹ª¹º·ÁÕกÒÃãªéÊÁØ¹ä¾Ãã¹µÓÃÑº
ÂÒá¼¹âºÃÒ³à¾×èÍกÒÃÃÑกÉÒâÃ¤กÑ¹ÁÒ¹Ò¹áÅéÇ áÅÐ
»Ñ¨¨ØºÑ¹àÃÔèÁÁÕกÒÃ¹Ó¾×ªÊÁØ¹ä¾ÃÁÒãªéã¹µÓÃÑºÂÒá¼¹
»Ñ¨¨ØºÑ¹à¾×èÍãªéã¹กÒÃÃÑกÉÒâÃ¤กÑ¹ÁÒกÂÔè§¢Öé¹ ¨ÒกกÒÃ
ÈÖกÉÒกèÍ¹Ë¹éÒ¹Õé¢Í§กÅØèÁ¼ÙéÇÔ¨ÑÂ¾ºÇèÒÁÕÊÒÃÊกÑ´¨Òก¾×ª
ÊÁØ¹ä¾ÃËÅÒÂª¹Ô´ ·ÕèÁÕÄ·¸Ôìã¹กÒÃ·ÓÅÒÂà«ÅÅìÁÐàÃç§
àÁç´àÅ×Í´¢ÒÇ àªè¹ ÊÒÃÊกÑ´à¤ÍÃì¤ÔÇÁÔ¹ÍÂ´ì¨Òก¢ÁÔé¹ªÑ¹
à»ç¹µé¹2-4 กÒÃÈÖกÉÒ¹Õé¨Ö§ÁØè§ËÒÊÒÃÊกÑ´¨Òก¾×ªÊÁØ¹ä¾Ã
ª¹Ố ãËÁèæ à¾×èÍ¹ÓÁÒÈÖกÉÒ¼Åã¹กÒÃáÊ´§¤ÇÒÁà»ç¹¾ÔÉ
µèÍà«ÅÅìÁÐàÃç§àÁḉ àÅ×Í´¢ÒÇ

ÊÁØ¹ä¾Ã¾ÅÙ¤ÒÇ (Houttuynia cordata Thunb)

ËÃ×Í·Ò§ÀÒ¤àË¹×ÍàÃÕÂกÇèÒ¼Ñก¤ÒÇµÍ§ à»ç¹¾×ªÇ§Èìà´ÕÂÇ
กÑº¾ÅÙ ¢¹Ò´àÅçกÊÙ§ 15-50 à«¹µÔàÁµÃ ÅÓµé¹àÅ×éÍÂ·Í´ä»
µÒÁ¾×é¹´Ô¹áÅÐÊèÇ¹·ÕèáµÐ´Ô¹ ÁÕÃÒกáµก¨Òก¢éÍà¾× èÍ
ÂÖ´àกÒÐ ãºà´ÕèÂÇÍÍกÊÅÑºกÑ¹ µÑÇãº¤ÅéÒÂÃÙ»ËÑÇã¨°Ò¹
ãº¢ÍºãºàÃÕÂº»ÅÒÂãºáËÅÁÁÕ¨Ø´â»Ãè§áÊ§·ÑèÇ·Ñé§ãº5

ÊÓËÃÑº¤Ø³ÊÁºÑµÔ·Ò§ é́Ò¹กÒÃá¾·ÂìµÒÁµÓÃÒÂÒä·Â¹Ñé¹
¾ºÇèÒ ÊèÇ¹ãºÁÕÄ· Ô̧ìÃÑกÉÒกÒÁâÃ¤ âÃ¤¼ÔÇË¹Ñ§ ¹Íก¨Òก¹Õé
·Ñ é§µé¹ÂÑ§ÁÕÄ·¸Ôìã¹กÒÃ¢Ñº»ÑÊÊÒÇÐ áกéºÇÁ¹éÓ ½ÕºÇÁ
ÍÑกàÊº »Í´ÍÑกàÊº ËÅÍ´ÅÁÍÑกàÊº äÍ ºỐ  ¼×è¹¤Ñ¹ ÂÑºÂÑé§
âÃ¤µỐ àª×éÍã¹·Ò§à Ố¹»ÑÊÊÒÇÐ áÅÐÃỐ ÊṌ Ç§·ÇÒÃ à»ç¹µé¹6

ÊÓËÃÑºÄ·¸Ô ì¢Í§¾ÅÙ¤ÒÇกÑºâÃ¤ÁÐàÃç§¾ºÇèÒÁÕ¤ÇÒÁ
ÊÒÁÒÃ¶ã¹กÒÃ·ÓÅÒÂà«ÅÅìÁÐàÃç§ËÅÒÂª¹Ô´ä´éáกè
à«ÅÅìÁÐàÃç§»Í´ (human lung adenocarcinoma)
à«ÅÅìÁÐàÃç§ÃÑ§ä¢è (human ovarian adenocarcinoma)
à«ÅÅìÁÐàÃç§ÊÁÍ§ ÁÐàÃç§ÅÓäÊé áÅÐ human malignant
melanoma ÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ­àÁ×èÍà·ÕÂºกÑºกÅØèÁ¤Çº¤ØÁ7, 8

¹Íก¨Òก¹Õ éÂÑ§ÂÑºÂÑ é§กÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅìÁÐàÃç§
àÁḉ àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ (leukemic cell lines) ËÅÒÂª¹Ố
àªè¹ K562, U937, L1210, P3MR1 áÅÐ Raji à»ç¹µé¹9

§Ò¹ÇÔ̈ ÑÂ¹Õé̈ Ö§ÁØè§ÈÖกÉÒ¼Å¢Í§ÊÒÃÊกÑ́ ËÂÒº¨ÒกÊÁØ¹ä¾Ã
¾ÅÙ¤ÒÇ ã¹กÒÃáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃ ç§
àÁç´àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ª¹Ô´  Human promyelocytic
leukemic cell line (HL-60) áÅÐ Human lymphoblastic
leukemic cell line (Molt4) â´Âà»ÃÕÂºà·ÕÂºกÑº¼ÅกÒÃ
ÈÖกÉÒã¹à«ÅÅì PBMCs ¢Í§¤¹»กµÔ

ÇÑÊ´ØáÅÐÇÔ¸ÕกÒÃ
1. กÒÃàµÃÕÂÁÊÒÃÊกÑ´ËÂÒº¾ÅÙ¤ÒÇ

¾ÅÙ¤ÒÇ·Õè¹ÓÁÒ·ÓกÒÃ·´ÅÍ§ã¹¤ÃÑé§¹Õéà¾ÒÐ»ÅÙก
ã¹à¢µ¾×é¹·Õè¨Ñ§ËÇÑ´àªÕÂ§ãËÁè â´Â«×éÍ¨ÒกµÅÒ´ã¹à¢µ
ÍÓàÀÍàÁ×Í§ ¨Ñ§ËÇÑ´àªÕÂ§ãËÁè ¨Òก¹Ñé¹¹ÓÁÒÅéÒ§´éÇÂ
¹éÓÊÐÍÒ´ ¼Öè§ãËéáËé§»ÃÐÁÒ³ 1 ¤×¹ áÂกÊèÇ¹¢Í§ÅÓµé¹
áÅÐãº¢Í§¾ÅÙ¤ÒÇ ÍºãËéáËé§·ÕèÍØ³ËÀÙÁÔ 50 OC à»ç¹àÇÅÒ
3 ÇÑ¹ º´¾ÅÙ¤ÒÇ·Ñé§ÊÍ§ÊèÇ¹ãËéà»ç¹¼§ÅÐàÍÕÂ´ ÊกÑ́ é́ÇÂ
àÍ·Ò¹ÍÅ µÒÁÇÔ¸ÕกÒÃ¢Í§กÃÁÇÔ·ÂÒÈÒÊµÃìกÒÃá¾·Âì
â´ÂÁÕÃÒÂÅÐàÍÕÂ´ Ñ́§¹Õé ËÁÑก¼§ÊÁØ¹ä¾Ã ¹éÓË¹Ñก 5 กÃÑÁ
´éÇÂ 80% àÍ·Ò¹ÍÅ ¨Ó¹Ç¹ 100 ÁÔÅÅ ÔÅ ÔµÃ ã¹
¢Ç´áกéÇ·ÕèÁÕ½Ò»Ô´Ê¹Ô·¹Ò¹ 24 ªÑèÇâÁ§ â´Âà¢ÂèÒºèÍÂæ
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ã¹ 6 ªÑèÇâÁ§áÃก áÅÐµÑé§·Ôé§äÇéÍÕก 18 ªÑèÇâÁ§ ¨Òก¹Ñé¹
กÃÍ§ÍÂèÒ§ÃÇ´àÃçÇ àกçºÊèÇ¹·ÕèกÃÍ§ä´éã¹ÀÒª¹ÐáกéÇ
·Õè·ÃÒº¹éÓË¹Ñกá¹è¹Í¹ àµÔÁ activated charcoal กÃÍ§
ÊÒÃÊกÑ´ÍÕก¤ÃÑé§ ËÅÑ§¨Òก¹Ñé¹¨Ö§¹ÓÊÒÃÊกÑ´ÁÒ·Óà»ç¹
¼§áËé§â´Âãªéà¤Ã× èÍ§ evaporizer áÅÐ lyophilizer
¤Ó¹Ç³ËÒ % yield ¢Í§ÊÒÃÊกÑ´ËÂÒº·Õ èÊกÑ´ä´é
ä é́àกçºÃÑกÉÒã¹ÍØ³ËÀÙÁÔ -20 OC ̈ ¹กÇèÒ¨Ð·ÓกÒÃ·´ÊÍº

2. กÒÃà¾ÒÐàÅÕ éÂ§à«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇª¹Ô´
HL-60 áÅÐ Molt4

à¾ÒÐàÅÕéÂ§à«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇ·Ñé§ 2 ª¹Ô´
ã¹ÍÒËÒÃàÅÕ éÂ§à«ÅÅì RPMI 1640 ·Õ èÁÕÊèÇ¹»ÃÐกÍº
à¾ÔèÁàµÔÁ´Ñ§¹Õé fetal bovine serum (10%), pyruvate
(110 mg/mL), HEPES (10 mM), penicillin (100 units/
mL) áÅÐ streptomycin (100 µg/mL) à¾ÒÐàÅÕéÂ§ã¹µÙé
·Õ èÁÕ¤ÒÃìºÍ¹ä´ÍÍกä«´ì 5% ¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ì 95%
áÅÐÍØ³ËÀÙÁÔ 37 OC ¨¹¾ÃéÍÁÊÓËÃÑºกÒÃ·´ÊÍºµèÍä»

3. กÒÃàµÃÕÂÁ áÅÐà¾ÒÐàÅÕéÂ§à«ÅÅì PBMCs
à¨ÒÐàÅ×Í´¨ÒกËÅÍ´àÅ×Í´´Ó»ÃÔÁÒµÃ 15 ÁÔÅÅÔÅÔµÃ

â´ÂãªéÊÒÃกÑ¹àÅ×Í´á¢ç§ª¹Ô´ heparin »ÃÔÁÒµÃ 30
äÁâ¤ÃÅÔµÃ àµÔÁ sterile phosphate buffer saline (PBS)
ã¹ÍÑµÃÒÊèÇ¹ 1:1 ¼ÊÁãËéà¢éÒกÑ¹ ¨Òก¹Ñé¹¨Ö§¤èÍÂæ àµÔÁ
Ficoll-hypaque »ÃÔÁÒ³ 10 ÁÔÅÅÔÅÔµÃ »Ñè¹·Õè 1500 rpm
¹Ò¹ 30 ¹Ò·Õ ́ Ù́ àกçº PBMCs »Ñè¹ÅéÒ§à«ÅÅì PBMCs ́ éÇÂ
sterile PBS ¨Ó¹Ç¹ 2 ¤ÃÑé§æ ÅÐ 5 ¹Ò·Õ ·Õè¤ÇÒÁàÃçÇ ÃÍº
4000 rpm à¾ÒÐàÅÕéÂ§à«ÅÅì PBMCs ã¹ÍÒËÒÃàÅÕéÂ§à«ÅÅì
RPMI 1640  ·ÕèÊÀÒÇÐà ṌÂÇกÑºà«ÅÅìÁÐàÃç§àÁḉ àÅ×Í´¢ÒÇ
·Ñé§ÊÍ§ª¹Ô´¢éÒ§µé¹

4. กÒÃÈÖกÉÒÍÑµÃÒกÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅìÁÐàÃç§
àÁḉ àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ HL-60 áÅÐ Molt4

à¾ÒÐàÅÕéÂ§à«ÅÅì HL-60 áÅÐ Molt4 ã¹ 24 wells
plate â´Âãªé»ÃÔÁÒ³à«ÅÅìàÃÔ èÁµé¹ 1x104 cells/well
ã¹ÍÒËÒÃàÅÕéÂ§à«ÅÅì»ÃÔÁÒµÃ 1 ÁÔÅÅÔÅÔµÃ ¹Ñº¨Ó¹Ç¹à«ÅÅì
·ØกÇÑ¹ é́ÇÂÇÔ̧ Õ Trypan blue exclusion ¤Ó¹Ç³»ÃÔÁÒ³
à«ÅÅì ÊÃéÒ§กÃÒ¿áÊ´§ÍÑµÃÒกÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅì
ÁÐàÃç§àÁç´àÅ×Í´¢ÒÇ·Ñé§ÊÍ§ª¹Ô´ à¾×èÍ¹Ó¼ÅกÒÃÈÖกÉÒÁÒ

ãªé»ÃÐâÂª¹ìã¹กÒÃËÒ»ÃÔÁÒ³à«ÅÅìàÃÔèÁµé¹ÊÓËÃÑºกÒÃ
·´ÅÍ§Í×è¹æ µèÍä»

5. กÒÃÈÖกÉÒÄ·¸Ôì¢Í§ÊÒÃÊกÑ´ËÂÒºã¹กÒÃáÊ´§
¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃ ç§àÁç´àÅ×Í´¢ÒÇ
à¾ÒÐàÅÕéÂ§ áÅÐà«ÅÅì PBMCs

·´ÊÍº¤ÇÒÁà»ç¹¾ÔÉ¢Í§ÊÒÃÊกÑ´ËÂÒº¾ÅÙ¤ÒÇ
µèÍà«ÅÅì·Ñé§ÊÒÁª¹Ố é́ÇÂÇÔ̧ Õ MTT assay â´Âà¾ÒÐàÅÕéÂ§
à«ÅÅì»ÃÔÁÒ³ 5x104 cells/mL, 1x105 cells/mL áÅÐ 5x105

cells/mL ÊÓËÃÑºà«ÅÅì HL-60, Molt4 áÅÐ PBMCs
µÒÁÅÓ Ñ́º ã¹ 96 wells plate áÅéÇºèÁã¹ CO

2
 incubator

à»ç¹àÇÅÒ 24 ªÑèÇâÁ§ àÁ×èÍ¤ÃºàÇÅÒàµÔÁÍÒËÒÃàÅÕéÂ§à«ÅÅì
·Õè¼ÊÁÊÒÃÊกÑ´ËÂÒº¾ÅÙ¤ÒÇ ãËéÁÕ¤ÇÒÁà¢éÁ¢é¹ÊØ´·éÒÂ
à·èÒกÑº 25-800 µg/mL â´Âã¹กÅØèÁ¤Çº¤ØÁ (vehicle
control) àµÔÁÍÒËÒÃàÅÕéÂ§à«ÅÅì·Õè¼ÊÁกÑº dimethylsul-
foxide (DMSO) ¤ÇÒÁà¢éÁ¢é¹ 1%  ËÅÑ§¨Òก¹Ñé¹à¾ÒÐàÅÕéÂ§
à«ÅÅìÃèÇÁกÑºÊÒÃÊกÑ´ËÂÒºµèÍÍÕก 48 ªÑèÇâÁ§ àÁ×èÍ¤Ãº
àÇÅÒàµÔÁ MTT dye solution à¾ÒÐàÅÕéÂ§à«ÅÅìµèÍÍÕก
4 ªÑèÇâÁ§ ¨Òก¹Ñé¹àµÔÁ DMSO áÅéÇÇÑ́ ¤èÒกÒÃ Ù́́ กÅ×¹áÊ§
·Õè¤ÇÒÁÂÒÇ¤Å×è¹ 540 áÅÐ 630 nm áÅÐ¤Ó¹Ç³¤èÒ %
cell viability â´Âà·ÕÂºกÑº¤èÒกÒÃ Ù́́ กÅ×¹áÊ§ã¹ËÅØÁ ve-
hicle control áÅÐÇÔà¤ÃÒÐËì¤èÒ¤ÇÒÁà¢éÁ¢é¹·ÕèÂÑºÂÑ é§
กÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅìÁÐàÃç§ä é́ 50% ËÃ×Í IC

50
 «Öè§à»ç¹

¤ÇÒÁà¢éÁ¢é¹·Õ èÁ Õ¾ ÔÉµèÍà«ÅÅìÁÐàÃ ç§àÁ ç´àÅ ×Í´¢ÒÇ
à»ÃÕÂºà·ÕÂºกÑº¼ÅกÒÃ·´ÅÍ§ã¹à«ÅÅì PBMCs ¢Í§¤¹
»กµÔ áÅÐáµèÅÐกÒÃ·´ÅÍ§·Ó«éÓ¨Ó¹Ç¹ 3 ¤ÃÑé§ (triplicate)
à¾×èÍÂ×¹ÂÑ¹¤ÇÒÁ¶ÙกµéÍ§¢Í§¼ÅกÒÃ·´ÅÍ§

6. กÒÃà»ÃÕÂºà·ÕÂº¼ÅกÒÃ·´ÅÍ§·Ò§Ê¶ÔµÔ
áÊ´§¼ÅกÒÃ·´ÅÍ§·Õ èä´éÍÂÙ èã¹ÃÙ» Mean ±

standard deviation (SD) ¨ÒกกÒÃ·´ÅÍ§«éÓ 3 ¤ÃÑé§

¼ÅกÒÃ·´ÅÍ§
1. ¼ÅกÒÃÈÖกÉÒÍÑµÃÒกÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅì

ÁÐàÃç§àÁḉ àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ HL-60 áÅÐ Molt4
¨ÒกกÒÃÈÖกÉÒÍÑµÃÒกÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅìÁÐàÃç§

àÁḉ àÅ×Í´¢ÒÇª¹Ố  HL-60 áÅÐ Molt4 ¾ºÇèÒà«ÅÅìÁÕกÒÃ
à¨ÃÔ­àµÔºâµáºº exponential growth Ñ́§áÊ´§ã¹ÃÙ»·Õè 1
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«Öè§¨ÒกกÃÒ¿·Õèä´é ¹ÓÁÒãªé»ÃÐâÂª¹ìã¹กÒÃàÅ×Íกãªé
»ÃÔÁÒ³à«ÅÅìàÃÔ èÁµé¹ÊÓËÃÑºกÒÃ·´ÅÍ§µèÍä» â´Âãªé

»ÃÔÁÒ³à«ÅÅìàÃÔèÁµé¹à·èÒกÑº 5x104 cells/mL áÅÐ 1x105

cells/mL ÊÓËÃÑºà«ÅÅì HL-60 áÅÐ Molt4 µÒÁÅÓ Ñ́º

ÃÙ»·Õè 1  áÊ´§ÍÑµÃÒกÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅìÁÐàÃç§àÁḉ àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ª¹Ố  HL-60 áÅÐ Molt4

2. ¼ÅกÒÃÈÖกÉÒÄ·¸Ô ì¢Í§ÊÒÃÊกÑ´ËÂÒºã¹กÒÃ
áÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇ
áÅÐ¼ÅµèÍà«ÅÅì PBMCs

¨ÒกกÒÃÈÖกÉÒ¾ºÇèÒÊÒÃÊกÑ́ ËÂÒº¨Òก·Ñé§ÊèÇ¹ãº
áÅÐµé¹¾ÅÙ¤ÒÇ áÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§
àÁç´àÅ×Í´¢ÒÇ·Ñé§ÊÍ§ª¹Ô´µÒÁ¤ÇÒÁà¢éÁ¢é¹¢Í§ÊÒÃÊกÑ´
·Õèà¾ÔèÁ¢Öé¹ â´Âã¹à«ÅÅì HL-60 ¾ºÇèÒÊÒÃÊกÑ́ ËÂÒº¨Òก
ÊèÇ¹ãº áÅÐÊèÇ¹µé¹¾ÅÙ¤ÒÇÁÕ¤èÒ IC

50 
à·èÒกÑº 551 ± 9 µg/

mL áÅÐ 667 ± 13 µg/mL µÒÁÅÓ Ñ́º (ÃÙ»·Õè 2) áÅÐã¹
à«ÅÅì Molt4 à·èÒกÑº >800 µg/mL áÅÐ 789 ± 5 µg/mL

µÒÁÅÓ Ñ́º (ÃÙ»·Õè 3) ã¹¢³Ð·ÕèÊÒÃÊกÑ́ ËÂÒº·Ñé§ÊÍ§ÊèÇ¹
äÁèáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅì PBMCs â´ÂÁÕ¤èÒ IC

50

>800 µg/mL (ÃÙ»·Õè 4) ¹Íก¨Òก¹ÕéÂÑ§¾ºÇèÒÊÒÃÊกÑ́ ËÂÒº
¨Òกãº¾ÅÙ¤ÒÇÂÑ§ÁÕá¹Çâ¹éÁกÃÐµØé¹à«ÅÅì PBMCs àÁ×èÍ
¤ÇÒÁà¢ éÁ¢ é¹à¾Ô èÁ¢ Ö é¹Í Õก´ éÇÂ áÅÐËÒก¾Ô¨ÒÃ³Ò
à»ÃÕÂºà·ÕÂº¼ÅกÒÃ·´ÅÍ§ÃÐËÇèÒ§à«ÅÅì HL-60, Molt4
áÅÐ PBMCs ã¹กÒÃµÍºÊ¹Í§µèÍÊÒÃÊกÑ´ËÂÒº¨Òก
ãº¾ÅÙ¤ÒÇ (ÃÙ»·Õè 5) áÅÐµé¹¾ÅÙ¤ÒÇ (ÃÙ»·Õè 6) ¾ºÇèÒà«ÅÅì
HL-60 µÍºÊ¹Í§µèÍÊÒÃÊกÑ´ä´é´ÕกÇèÒà«ÅÅì Molt4
â´Âà©¾ÒÐÊèÇ¹¢Í§ãº¾ÅÙ¤ÒÇ

ÃÙ»·Õè 2 áÊ´§¼Å¢Í§ÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹ãºáÅÐµé¹¾ÅÙ¤ÒÇ ã¹กÒÃáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§
àÁḉ àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ª¹Ố  HL-60
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ÃÙ»·Õè 3 áÊ´§¼Å¢Í§ÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹ãºáÅÐµé¹¾ÅÙ¤ÒÇã¹กÒÃáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§
àÁḉ àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ª¹Ố  Molt4

ÃÙ»·Õè 4 áÊ´§¼Å¢Í§ÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹ãºáÅÐµé¹¾ÅÙ¤ÒÇã¹กÒÃáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìàÁç´àÅ×Í´
¢ÒÇ ª¹Ố ¹ÔÇà¤ÅÕÂÊà ṌèÂÇ (PBMCs)

กÒ
ÃÁ

ÕªÕÇ
Ôµ¢

Í§
à«

ÅÅ
ì (%

)
กÒ

ÃÁ
ÕªÕÇ

Ôµ¢
Í§

à«
ÅÅ

ì (%
)
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ÃÙ»·Õè 5 áÊ´§กÒÃà»ÃÕÂºà·ÕÂº¼Å¢Í§ÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹ãº¾ÅÙ¤ÒÇã¹กÒÃáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅì
HL-60, Molt4 áÅÐ PBMCs

ÃÙ»·Õè 6  áÊ´§กÒÃà»ÃÕÂºà·ÕÂº¼Å¢Í§ÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹µé¹¾ÅÙ¤ÒÇã¹กÒÃáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅì
HL-60, Molt4 áÅÐ PBMCs

กÒ
ÃÁ

ÕªÕÇ
Ôµ¢

Í§
à«

ÅÅ
ì (%

)
กÒ

ÃÁ
ÕªÕÇ

Ôµ¢
Í§

à«
ÅÅ

ì (%
)

Bull Chiang Mai Assoc Med Sci Vol. 43,  No. 1  January 2010

36



ÊÃØ»áÅÐÇÔ¨ÒÃ³ì¼ÅกÒÃ·´ÅÍ§
¤³Ð¼ÙéÇÔ¨ÑÂàÅ×Íกãªéà«ÅÅì human promyelocytic

leukemic cell line (HL-60) áÅÐ human lymphoblastic
leukemic cell line (Molt4) à»ç¹µÑÇá·¹¢Í§à«ÅÅìÁÐàÃç§
àÁç´àÅ×Í´¢ÒÇã¹ myelocytic series áÅÐ lymphocytic
series µÒÁÅÓ´Ñº ¨ÒกกÒÃÈÖกÉÒ¼Å¢Í§ÊÒÃÊกÑ´ËÂÒº
¨Òก¾ÅÙ¤ÒÇ·ÕèÊกÑ́ é́ÇÂ 80% ethanol ã¹กÒÃáÊ´§¤ÇÒÁ
à»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇª¹Ô´ HL-60 áÅÐ
Molt4 é́ÇÂÇÔ̧ Õ MTT assay ¾ºÇèÒÊÒÃÊกÑ́ ¨Òกãº¾ÅÙ¤ÒÇ
ÁÕ¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇª¹Ô´ HL-60
ä é́́ ÕกÇèÒÊÒÃÊกÑ́ ·ÕèÁÒ¨ÒกÊèÇ¹¢Í§µé¹ ã¹¢³Ð·ÕèÊÒÃÊกÑ́
¨Òกµé¹ÁÕ¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇª¹Ô´
Molt4 ä´é´ÕกÇèÒãº ·Ñé§¹ÕéÍÒ¨à¹×èÍ§¨Òก¤ÇÒÁáµกµèÒ§ã¹
¤Ø³ÊÁºÑµÔ¢Í§à«ÅÅì áÅÐÅÑกÉ³Ð·Ò§¿Õâ¹ä·»ì (pheno-
type) ËÃ×Í¨Õâ¹ä·»ì (genotype) ¢Í§à«ÅÅì·Ñé§ÊÍ§ª¹Ô´
ÃÇÁ·Ñé§¤ÇÒÁáµกµèÒ§¢Í§ÊÒÃ ÍÍกÄ·¸ÔìÊÓ¤Ñ­ (active
ingredients) ã¹ÊÒÃÊกÑ´ËÂÒºáµèÅÐÊèÇ¹·ÕèÍÒ¨µèÒ§กÑ¹
·ÓãËéกÒÃµÍºÊ¹Í§¢Í§à«ÅÅìÁÐàÃç§áµกµèÒ§กÑ¹´éÇÂ
¨Òก¼ÅกÒÃÈÖกÉÒ¾ºÇèÒÊÍ´¤ÅéÍ§กÑºกÒÃÈÖกÉÒ¢Í§
Chang JS áÅÐ¤³Ð9 ·Õè¾ºÇèÒÊÒÃÊกÑ́ ¨Òก¾ÅÙ¤ÒÇÂÑºÂÑé§
กÒÃà¨ÃÔ­àµÔºâµ¢Í§à«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§
ËÅÒÂª¹Ô´ ÊÒÃÊกÑ´¨Òก¾ÅÙ¤ÒÇÊÒÁÒÃ¶ÂÑºÂÑ é§กÒÃ
à¨ÃÔ­àµÔºâµ¢Í§à«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇàËÅèÒ¹Ñé¹ä´é
â´ÂÁÕ¤èÒ IC

50
 ÍÂÙèã¹ªèÇ§ 478 ¶Ö§ 662 µg/mL ¹Íก¨Òก¹Õé

ËÒกà»ÃÕÂºà·ÕÂº¼ÅกÒÃ·´ÅÍ§ã¹à«ÅÅìÁÐàÃç§àÁç´àÅ×Í´
¢ÒÇ·Ñé§ÊÍ§ª¹Ố áÅéÇ¨Ð¾ºÇèÒà«ÅÅì HL-60 ÁÕกÒÃµÍºÊ¹Í§
µèÍÊÒÃÊกÑ´ËÂÒº¨Òก¾ÅÙ¤ÒÇä´é´ÕกÇèÒà«ÅÅì Molt4
â´Âà©¾ÒÐÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹ãº

¨ÒกกÒÃÈÖกÉÒ¢Í§ Kim SK áÅÐ¤³Ð7 ¾ºÇèÒÊÒÃ
ã¹กÅØèÁÍÑÅ¤ÒÅÍÂ´ì (alkaloids) ä´éáกè aristolactam A,
aristolactam B, piperolactam A, norcepharadione B,
cepharadione B, áÅÐ splendidin ÁÕÄ· Ô̧ìã¹กÒÃ·ÓÅÒÂ
à«ÅÅìÁÐàÃç§ËÅÒÂª¹Ô´ã¹ËÅÍ´·´ÅÍ§ ´Ñ§¹Ñ é¹¨Ö§ÁÕ
¤ÇÒÁà»ç¹ä»ä´éÇèÒÊÒÃã¹กÅØèÁÍÑÅ¤ÒÅÍÂ´ìÍÒ¨à»ç¹ÊÒÃ
·ÕèÁÕº·ºÒ·ÊÓ¤Ñ­ã¹กÒÃÍÍกÄ· Ô̧ìµèÍà«ÅÅìÁÐàÃç§àÁḉ àÅ×Í´
¢ÒÇ·Ñé§ÊÍ§ª¹Ô´¹Õé ÍÂèÒ§äÃกçµÒÁ ÂÑ§ÁÕÊÒÃÍÍกÄ·¸ÔìÍÕก
ËÅÒÂกÅØèÁã¹ÊÒÃÊกÑ´¾ÅÙ¤ÒÇ áÅÐÁÕÄ·¸Ôìã¹กÒÃáÊ´§

¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§ ´Ñ§¹Ñé¹¨Ö§¨Óà»ç¹µéÍ§·ÓกÒÃ
ÈÖกÉÒµèÍà¾×èÍÇÔà¤ÃÒÐËìÊÒÃÍÍกÄ·¸ÔìÊÓ¤Ñ­ã¹กÒÃáÊ´§
¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇ·Ñé§ÊÍ§ª¹Ô´¹Õé

¨Òก¼ÅกÒÃ·´ÅÍ§ÂÑ§¾ºÇèÒÊÒÃÊกÑ´ËÂÒº¨Òก
¾ÅÙ¤ÒÇ ·Ñé§ÊèÇ¹ãº áÅÐµé¹äÁèáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅì
PBMCs áÊ´§ãËéàËç¹ÇèÒÊÒÃÊกÑ´ËÂÒº¨Òก¾ÅÙ¤ÒÇ
·Ñé§ÊÍ§ÊèÇ¹äÁèÁÕ¼Åã¹กÒÃ·ÓÅÒÂà«ÅÅì PBMCs ·Õèãªéà»ç¹
µÑÇá·¹¢Í§à«ÅÅìàÁç´àÅ×Í´¢ÒÇ»กµÔã¹กÃÐáÊàÅ×Í´áÅÐ
ä¢กÃÐ´Ùก ´Ñ§¹Ñé¹¨Ö§à»ç¹¼Å´ÕËÒก¨Ð¹ÓÊÒÃÊกÑ´ËÂÒº
¨Òก¾ÅÙ¤ÒÇä»·ÓกÒÃÈÖกÉÒµèÍ áÅÐ¾Ñ²¹Òà»ç¹ÊèÇ¹
»ÃÐกÍº¢Í§ÂÒà¤ÁÕºÓºÑ́ ã¹กÒÃÃÑกÉÒâÃ¤ÁÐàÃç§àÁḉ àÅ×Í´¢ÒÇ
µèÍä» à¹×èÍ§¨ÒกÊÒÃÊกÑ´ËÂÒºáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍ
à«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇ áµèäÁèÊè§¼ÅกÃÐ·ºµèÍà«ÅÅì
àÁç´àÅ×Í´»กµÔ ¹Íก¨Òก¹ÕéÂÑ§¾ºÇèÒÊÒÃÊกÑ´ËÂÒº¨Òก
ÊèÇ¹ãº¾ÅÙ¤ÒÇÁÕá¹Çâ¹éÁกÃÐµØé¹กÒÃáºè§µÑÇà¾ÔèÁ¨Ó¹Ç¹¢Í§
à«ÅÅì PBMCs ¤§àËç¹ä´é¨ÒกกÒÃ·Õ èà«ÅÅì PBMCs
ÁÕÍÑµÃÒกÒÃÁÕªÕÇÔµà¾ÔèÁÊÙ§¢Öé¹àÁ×èÍ¤ÇÒÁà¢éÁ¢é¹¢Í§ÊÒÃ
ÊกÑ´ËÂÒºà¾ÔèÁ¢Öé¹ (ÃÙ»·Õè 5) ¨Ö§à»ç¹ä»ä´é·Õè¨ÐÈÖกÉÒ
µèÍãËé·ÃÒº¶Ö§กÅäก¢Í§ÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹ãº
ã¹กÒÃกÃÐµØé¹กÒÃáºè§µÑÇà¾ÔèÁ¨Ó¹Ç¹¢Í§à«ÅÅì PBMCs
à¹× èÍ§¨Òกà«ÅÅìàËÅèÒ¹Õ éà»ç¹à«ÅÅì·Õ èÁ Õ¤ÇÒÁÊÓ¤Ñ­ã¹
ÃÐººÀÙÁÔ¤ØéÁกÑ¹¢Í§ÃèÒ§กÒÂ ËÒกÊÒÁÒÃ¶·ÃÒºกÅäกáÅÐ
¹ÓÁÒãªéÍÂèÒ§¶ÙกµéÍ§กçÊÒÁÒÃ¶¹ÓÊÒÃÊกÑ́ ¨ÒกÊèÇ¹ãº¾ÅÙ¤ÒÇ¹Õé
ÁÒãªé»ÃÐâÂª¹ìä´éÍÕก·Ò§Ë¹Öè§´éÇÂ

กÒÃÇÔ̈ ÑÂ¤ÃÑé§¹Õéà»ç¹à¾ÕÂ§กÒÃÈÖกÉÒàº×éÍ§µé¹¶Ö§¼Å¢Í§
ÊÒÃÊกÑ´ËÂÒº¨ÒกÊèÇ¹µèÒ§æ ¢Í§¾ÅÙ¤ÒÇã¹กÒÃáÊ´§
¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§ª¹Ô´
HL-60 áÅÐ Molt4 â´Âà»ÃÕÂºà·ÕÂº¼ÅกÑºกÒÃÈÖกÉÒã¹
à«ÅÅìàÁç´àÅ×Í´¢ÒÇ»กµÔã¹กÅØèÁ PBMCs ´éÇÂÇÔ¸Õ MTT
assay «Öè§¼ÅกÒÃÈÖกÉÒ¾ºÇèÒÊÒÃÊกÑ´ËÂÒº¨Òก¾ÅÙ¤ÒÇ
ÁÕÄ·¸Ôìã¹กÒÃ·ÓÅÒÂà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇà¾ÒÐàÅÕéÂ§
·Ñé§ÊÍ§ª¹Ô´ áµèäÁèáÊ´§¤ÇÒÁà»ç¹¾ÔÉµèÍà«ÅÅì PBMCs
·Õè¤ÇÒÁà¢éÁ¢é¹à ṌÂÇกÑ¹ Ö̈§à»ç¹ä»ä é́·Õè̈ Ð¹ÓÊÒÃÊกÑ́ ¨Òก
¾ÅÙ¤ÒÇ â´Âà©¾ÒÐÊèÇ¹¢Í§ãº¾ÅÙ¤ÒÇÁÒ·ÓกÒÃ·´ÊÍº
µèÍä»à¾×èÍËÒÊÒÃÍÍกÄ·¸Ôì·ÕèÊÓ¤Ñ­ áÅÐ¹Óä»¾Ñ²¹Òà»ç¹
ÂÒÃÑกÉÒà«ÅÅìÁÐàÃç§àÁç´àÅ×Í´¢ÒÇ ËÃ×ÍãªéÃèÇÁกÑºÂÒ
à¤ÁÕºÓºÑ́ ª¹Ố Í×è¹æ µèÍä»ã¹Í¹Ò¤µ
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กÔµµÔกÃÃÁ»ÃÐกÒÈ
§Ò¹ÇÔ¨ÑÂ¹Õ éà»ç¹ÊèÇ¹Ë¹Ö è§¢Í§กÒÃÈÖกÉÒÇÔ¨ÑÂ·Õ è

ä´éÃÑº§º»ÃÐÁÒ³Ê¹ÑºÊ¹Ø¹¨Òกà§Ô¹§º»ÃÐÁÒ³á¼è¹´Ô¹
ÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè ¼èÒ¹ÊÓ¹Ñก§Ò¹¤³ÐกÃÃÁกÒÃ
ÇÔ̈ ÑÂáËè§ªÒµÔ (Çª.) »ÃÐ¨Ó»Õ§º»ÃÐÁÒ³ 2552 ¹Íก¨Òก¹Õé
¤³Ð¼Ùé·ÓÇÔ¨ÑÂ¢Í¢Íº¤Ø³á¢¹§ÇÔªÒµèÒ§æ ã¹ÀÒ¤ÇÔªÒ
à·¤¹Ô¤กÒÃá¾·Âì ¤³Ðà·¤¹Ô¤กÒÃá¾·Âì ÁËÒÇÔ·ÂÒÅÑÂ
àªÕÂ§ãËÁè ·ÕèàÍ×éÍà¿×éÍÊ¶Ò¹·Õè ÍØ»กÃ³ì à¤Ã×èÍ§Á×Í áÅÐÊÒÃà¤ÁÕ
·Õè¨Óà»ç¹ÊÓËÃÑºกÒÃ·ÓÇÔ¨ÑÂ
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