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Tumor marker for colorectal cancer
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Abstract: 
 Carcinoembryonic antigen (CEA) and 

Cancer antigen 19-9 (CA19-9) are the two 

most common tumor markers for colorectal cancer 
that are currently utilized clinically for investi-
gation. Simultaneous use of the two markers is 
useful in evaluating the therapeutic effect and 
monitoring the recurrence of advanced colorectal 
cancer. 
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º·¹Ó
 »˜¨¨ØºÑ¹»ÃÐà·Èä·ÂÁÕ¼ÙŒ»†ÇÂÁÐàÃç§à¾ÔèÁÁÒ¡¢Öé¹ 

â´Âà©¾ÒÐÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ ¡ÒÃãªŒÊÒÃº‹§ªÕé

âÃ¤ÁÐàÃç§ (tumor marker) ª‹ÇÂãËŒ¡ÒÃÇÒ§á¼¹ã¹¡ÒÃ

ÃÑ¡ÉÒä Œ́¼Å ṌÂÔè§¢Öé¹ ̈ Ö§ÁÕ¡ÒÃãªŒÊÒÃº‹§ªÕéâÃ¤ÁÐàÃç§¡Ñ¹ÍÂ‹Ò§

á¾Ã‹ËÅÒÂ â´Âà©¾ÒÐ carcinoembryonic antigen ËÃ×Í 

CEA ã¹¼ÙŒ»†ÇÂÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ ¡ÒÃ·ÃÒº

¶Ö§¢ŒÍº‹§ªÕé¢Í§¡ÒÃÊ‹§µÃÇ¨ÊÒÃ´Ñ§¡Å‹ÒÇ µÅÍ´¨¹¡ÒÃ

µÔ´µÒÁáÅÐ»ÃÐàÁÔ¹¼Å¨Ðª‹ÇÂãËŒ à¡Ô´»ÃÐÊÔ·¸Ô¼Å

µ‹Í¡ÒÃÃÑ¡ÉÒÁÒ¡ÂÔè§¢Öé¹ 

 µÑÇº‹§ªÕé·Ò§ªÕÇà¤ÁÕ¢Í§âÃ¤ÁÐàÃç§ (tumor marers)
 ÊÒÃº‹§ªÕéâÃ¤ÁÐàÃç§à»š¹ÊÒÃâ»ÃµÕ¹·ÕèäÁ‹¾ºã¹ÀÒÇÐ»¡µÔ

ËÃ×ÍÍÒ¨à»š¹ÊÒÃ·ÕèÁÕã¹ÀÒÇÐ»¡µÔáµ‹ÁÕã¹»ÃÔÁÒ³·ÕèäÁ‹ÊÙ§ 

àÁ×èÍµÃÇ¨¾ºÊÒÃàËÅ‹Ò¹ÕéËÃ×Í¾ºÇ‹ÒÊÒÃàËÅ‹Ò¹ÕéÁÕ»ÃÔÁÒ³ÊÙ§

ÁÒ¡¨¹¼Ố »¡µÔ̈ Ðª‹ÇÂº‹§ªÕéËÃ×Íº‹§¶Ö§¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡ÑºâÃ¤

ÁÐàÃç§ ¨Ö§ä´ŒÁÕ¡ÒÃ¹ÓÁÒãªŒ·Ò§¤ÅÔ¹Ô¡à¾×èÍª‹ÇÂÇÔ¹Ô¨©ÑÂâÃ¤

ÁÐàÃç§ »˜̈ ¨ØºÑ¹ÂÑ§äÁ‹ÁÕÊÒÃº‹§ªÕéµÑÇã´·Õè̈ Ð¨Óà¾ÒÐÁÒ¡·ÕèÊǾ  

áÅÐÊÒÁÒÃ¶ãªŒã¹¡ÒÃµÃÇ¨¾ºÁÐàÃç§ã¹ÃÐÂÐáÃ¡àÃÔèÁä´Œ 

Â¡àÇŒ¹ã¹âÃ¤ÁÐàÃç§ºÒ§ª¹Ố «Öè§ÁÕÊÒÃº‹§ªÕéâÃ¤ÁÐàÃç§à©¾ÒÐ
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âÊÀ³ ¨ØµÔÍÁÃàÅÔÈ áÅÐ¤³ÐÊÒÃº‹§ªÕéÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡

¡ÑºÍÇÑÂÇÐ¹Ñé¹æ àª‹¹ ÁÐàÃç§µ‹ÍÁÅÙ¡ËÁÒ¡ à»š¹µŒ¹ ¼Å

¡ÒÃµÃÇ¨¢Í§ÊÒÃº‹§ªÕéâÃ¤ÁÐàÃç§ã¹àÅ×Í´¨ÐµŒÍ§´Ù¤‹ÒÍŒÒ§ÍÔ§ 

(cut off reference) ¢Í§ª¹Ô´¹éÓÂÒ·ÕèãªŒã¹¡ÒÃ·´ÊÍº 

 µÑÇº‹§ªÕé·Õè¨Óà¾ÒÐµ‹ÍâÃ¤ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ
·ÇÒÃË¹Ñ¡ (specific markers of colorectal
cancer) 
 The American Society of Clinical Oncology 

(ASCO) »‚ ¾.È. 2549 ä Œ́ÁÕ¡ÒÃà¼Âá¾Ã‹¤Ù‹Á×Í¡ÒÃãªŒ

ÊÒÃº‹§ªÕéÊÓËÃÑºâÃ¤ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡äÇŒ1 Ñ́§¹Õé 

(µÒÃÒ§·Õè 1)  

  - Carcinoembryonic antigen (CEA)

  - Cancer antigen 19-9 (CA 19-9)

  - DNA ploidy or Flow cytometric proli- 

   ferationanalysis

  - Protein 53 (P53)

  - Ras

  - Thymidylate synthase (TS), Dihy-

   dropyrimidine dehydrogenase (DPD) 

   and Thymidine phosphorylase (TP)

  - Microsatellite instability (MSI)/hMSH2

   or hMLH1

  - 18q-/deleted colon cancer (DCC)

 Carcinoembryonic antigen
 Gold áÅÐ Freedman2 à»š¹¼ÙŒ·Õè·ÓãËŒÇ§¡ÒÃá¾·Â �

µÒÃÒ§·Õè 1 áÊ´§ÊÒÃº‹§ªÕéã¹âÃ¤ÁÐàÃç§ÅÓäÊŒãËÞ‹22

 ÊÒÃº‹§ªÕé ¡ÒÃµÃÇ¨ ¡ÒÃÃÐºØÃÐÂÐâÃ¤/ ¡ÒÃµÃÇ¨à¾×èÍµÔ´µÒÁ ¡ÒÃÃÑ¡ÉÒàÁ×èÍµÃÇ¨¾º
  à¾×èÍ¤Ñ´¡ÃÍ§ ¡ÒÃÇÒ§á¼¹¡ÒÃÃÑ¡ÉÒ ¡ÒÃá¾Ã‹¡ÃÐ¨ÒÂËÅÑ§¼‹ÒµÑ´ 

CEA     äÁ‹ ãªŒà¾×èÍ¡ÒÃÊ¹ÑºÊ¹Ø¹ã¹ ·Ø¡ 3 à ×́Í¹µ‹Íà¹×èÍ§ÍÂ‹Ò§¹ŒÍÂ ·Ø¡ 1-3 à ×́Í¹ÃÐËÇ‹Ò§ãËŒ¡ÒÃ
  ¡ÒÃÇÒ§á¼¹¡ÒÃÃÑ¡ÉÒËÃ×Í 3 »‚ËÅÑ§ä´ŒÃÑº¡ÒÃÇÔ¹Ô¨©ÑÂÇ‹Ò ÃÑ¡ÉÒã¹¼ÙŒ»†ÇÂÁÐàÃç§
  ºÍ¡ÃÐÂÐ¢Í§âÃ¤ äÁ‹ãªŒ à»š¹ÁÐàÃç§ ã¹¼ÙŒ»†ÇÂÁÐàÃç§ÃÐÂÐ á¾Ã‹¡ÃÐ¨ÒÂ
  à¾×èÍµÑ´ÊÔ¹ã¨ã¹¡ÒÃãËŒÂÒ 2 ËÃ×Í 3
  à¤ÁÕºÓºÑ´àÊÃÔÁËÅÑ§¼‹ÒµÑ´  

CA 19-9            äÁ‹        äÁ‹ ãªŒä´Œã¹¼ÙŒ»†ÇÂºÒ§ÃÒÂ·ÕèÁÕ¡ÒÃ ·Ø¡ 1-3 à ×́Í¹ÃÐËÇ‹Ò§ãËŒ¡ÒÃ
   µÃÇ¨áÅŒÇ¾º¤‹ÒÊÙ§¡‹Í¹¡ÒÃ ÃÑ¡ÉÒã¹¼ÙŒ»†ÇÂÁÐàÃç§
   ÃÑ¡ÉÒ á¾Ã‹¡ÃÐ¨ÒÂ (à©¾ÒÐã¹¼ÙŒ»†ÇÂ 
    ·ÕèÁÕ¡ÒÃµÃÇ¨áÅŒÇ¾º¤‹ÒÊÙ§
    ¡‹Í¹¡ÒÃÃÑ¡ÉÒ)

DNA ploidy äÁ‹àËÁÒÐÊÁ        äÁ‹       äÁ‹àËÁÒÐÊÁ        äÁ‹àËÁÒÐÊÁ

P53     äÁ‹        äÁ‹           äÁ‹           äÁ‹

Ras     äÁ‹        äÁ‹           äÁ‹           äÁ‹

TS, TP, DPD     äÁ‹        äÁ‹           äÁ‹                         äÁ‹

MSI äÁ‹àËÁÒÐÊÁ        äÁ‹       äÁ‹àËÁÒÐÊÁ           äÁ‹

18q-LOH/DCC äÁ‹àËÁÒÐÊÁ        äÁ‹       äÁ‹àËÁÒÐÊÁ                     äÁ‹
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ÃÙŒ¨Ñ¡¡Ñº CEA «Öè§à»š¹ÊÒÃº‹§ªÕéâÃ¤ÁÐàÃç§ÅÓäÊŒãËÞ‹·ÕèãªŒ

º‹ÍÂ·ÕèÊØ´ CEA ÁÕÍÂÙ‹ã¹ÅÓäÊŒãËÞ‹¢Í§·ÒÃ¡ã¹¤ÃÃÀ � 

(fetal colon) áÅÐÁÐàÃç§ÅÓäÊŒãËÞ‹ª¹Ố ÍÐ Ốâ¹¤ÒÃ�«Ôâ¹ÁÒ 

(colon adenocarcinoma) áµ‹¾ºã¹ÅÓäÊŒãËÞ‹¢Í§¼ÙŒãËÞ‹

·ÕèÁÕÊØ¢ÀÒ¾´Õã¹»ÃÔÁÒ³¹ŒÍÂ ¨Ö§àÃÕÂ¡Ç‹Ò Carcinoem-

bryonic antigen3,4

 CEA à»š¹ä¡Åâ¤â»ÃµÕ¹ (glycoprotein) ÁÕ¢¹Ò´ 

180-200 ¡ÔâÅ´ÒÅµÑ¹4 ÁÕº·ºÒ·ã¹àÃ×èÍ§¢Í§¡ÒÃà¡ÒÐµỐ  

(adhesion) áÅÐÂÑºÂÑé§¡ÒÃà¡Ô´¡ÃÐºÇ¹¡ÒÃÊÅÒÂà«ÅÅ � 

(apoptosis) ÁÕ¤‹Ò¤ÃÖè§ªÕÇÔµ 3 ÇÑ¹ ÃÐ´Ñº»¡µÔ¨ÐµèÓ¡Ç‹Ò 

5 äÁâ¤Ã¡ÃÑÁµ‹ÍÅÔµÃ5 ã¹¤¹·ÕèäÁ‹ÊÙººØËÃÕèÁÕ¤‹ÒµèÓ¡Ç‹Ò 2.5 

¹Òâ¹¡ÃÑÁµ‹ÍÁÔÅÅÔÅÔµÃ áÅÐã¹¤¹·ÕèÊÙººØËÃÕè¨ÐµèÓ¡Ç‹Ò 5.0 

¹Òâ¹¡ÃÑÁµ‹ÍÁÔÅÅÔÅÔµÃ  

 ËÅÑ¡à¡³±�¡ÒÃµÃÇ¨ CEA áÅÐ¡ÒÃ»ÃÐàÁÔ¹¼Å 
 1. ¡ÒÃËÒÃÐÂÐ¢Í§âÃ¤¡‹Í¹¡ÒÃ¼‹ÒµÑ´ (preopera-

tive for staging) à¹×èÍ§¨Ò¡ CEA äÁ‹ä Œ́ÁÕ¤ÇÒÁ¨Óà¾ÒÐ

ÁÒ¡¹Ñ¡ Ê‹Ç¹ãËÞ‹áÅŒÇ¨Ð·Ó¡ÒÃµÃÇ¨àÁ×èÍ·ÃÒºÍÂÙ‹áÅŒÇ

Ç‹Ò¼ÙŒ»†ÇÂà»š¹ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ â´ÂÍÒÈÑÂ

¼Å·Ò§¾ÂÒ¸ÔÇÔ·ÂÒã¹¡ÒÃÃÐºØÃÍÂâÃ¤ «Öè§¡ÒÃ·Õè CEA 

ÁÕ¤‹ÒÊÙ§¨Ðº‹§ºÍ¡Ç‹ÒÃÍÂâÃ¤ÁÑ¡ÍÂÙ‹ ã¡ÅŒËÅÍ´àÅ×Í´ 

ãªŒà¾×èÍª‹ÇÂã¹¡ÒÃÇÒ§á¼¹¡ÒÃÃÑ¡ÉÒ àª‹¹ ¡ÒÃãËŒÂÒ

à¤ÁÕºÓºÑ´àÊÃÔÁ (adjuvant chemotherapy) ã¹¡Ã³Õ·Õè 

CEA ÊÙ§ à¾×èÍª‹ÇÂÅ´¢¹Ò´¡ŒÍ¹à¹×éÍ§Í¡Å§ Ê‹§¼ÅãËŒ

¡ÒÃ¼‹ÒµÑ´ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ áÅÐÁÕÀÒÇÐá·Ã¡«ŒÍ¹¹ŒÍÂ

 2. ËÅÑ§¡ÒÃ¼‹ÒµÑ´ (postoperative) ãªŒã¹¡ÒÃ

µÔ´µÒÁ¼ÅÇ‹Ò¼‹ÒµÑ´¡ŒÍ¹à¹×éÍ§Í¡ä´ŒËÁ´ËÃ×ÍäÁ‹ â´Â

à»ÃÕÂºà·ÕÂºÃÐ´Ñº CEA ¡‹Í¹áÅÐËÅÑ§¡ÒÃ¼‹ÒµÑ´ ¶ŒÒ¤‹Ò

Å´Å§áÊ´§Ç‹Ò¡ÒÃ¼‹ÒµÑ́ ä Œ́¼Å Ṍ «Öè§ÃÐ Ñ́º CEA ¨ÐÅ´Å§ 

ÀÒÂã¹ 6-8 ÊÑ»´ÒË �6

 3. à¾×èÍ Ù́¡ÒÃµÍºÊ¹Í§ËÅÑ§¡ÒÃÃÑ¡ÉÒ Œ́ÇÂÂÒ ÃÐ´Ñº 

CEA ̈ ÐÅ´Å§àÁ×èÍ¡ÒÃÃÑ¡ÉÒä Œ́¼Å â´Â¤ÇÃµỐ µÒÁÃÐ´Ñº 

CEA ·Ø¡ 3 à ×́Í¹ µÔ´µ‹Í¡Ñ¹ÍÂ‹Ò§¹ŒÍÂ 3 »‚

 4. ¼ÙŒ»†ÇÂ·Õèä´ŒÃÑºÂÒ Oxaliplatin ¨ÐÁÕÃÐ´Ñº CEA 

Å´Å§ªŒÒ ÃÐ´Ñº CEA ̈ ÐÅ´Å§ËÅÑ§¡ÒÃÃÑ¡ÉÒ 4-6 ÊÑ»´ÒË � 

 5. äÁ‹á¹Ð¹ÓãËŒµÃÇ¨¤Ñ́ ¡ÃÍ§¼ÙŒ»†ÇÂÁÐàÃç§ÅÓäÊŒãËÞ‹

áÅÐ·ÇÒÃË¹Ñ¡ Œ́ÇÂ CEA 

 6. ¡ÒÃµÃÇ¨ CEA ÁÕ¤ÇÒÁäÇ áÅÐ¤ÇÒÁ¨Óà¾ÒÐ 

µ‹ÍÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ÃŒÍÂÅÐ 45 áÅÐ 88 

µÒÁÅÓ´Ñº6

 7. ¶ŒÒ¼ÙŒ»†ÇÂÁÕÃÐ´Ñº CEA ¡‹Í¹¡ÒÃ¼‹ÒµÑ´ÁÒ¡¡Ç‹Ò 

5 Á¡.µ‹ÍÁÅ. º‹§ªÕé¶Ö§¡ÒÃ¾ÂÒ¡Ã³ �âÃ¤äÁ‹ Ṍ à¹×èÍ§¨Ò¡

ÁÑ¡¾ºÇ‹Òà¹×éÍ§Í¡ÍÂÙ‹ã¡ÅŒËÅÍ´àÅ×Í´ áÅÐÁÑ¡¨Ð¡ÃÐ¨ÒÂ

ä»µÒÁ·Õèµ‹Ò§æ áÅŒÇ àª‹¹ µÑº »Í´ ¡ÃÐ´Ù¡ ËÃ×ÍáÊ´§Ç‹Ò

¡ŒÍ¹à¹×éÍ§Í¡ÁÕ¢¹Ò´ãËÞ‹ ¤ÇÃ·Õè¨ÐãËŒÂÒà¤ÁÕºÓºÑ´àÊÃÔÁ7

 8. ¶ŒÒ¼ÙŒ»†ÇÂÁÕÃÐ´Ñº CEA ¹ŒÍÂ¡Ç‹Ò 30 Á¡.µ‹ÍÁÅ. ̈ Ð

ÁÕ¤‹ÒÁŅ̃ Â°Ò¹¢Í§ÍÑµÃÒ¡ÒÃÃÍ´ªÕÇÔµ»ÃÐÁÒ³ 34.8 à´×Í¹6

 9. ¶ŒÒ¼ÙŒ»†ÇÂÁÕÃÐ´Ñº CEA ÁÒ¡¡Ç‹Ò 30 Á¡.µ‹ÍÁÅ. 

¤‹ÒÁÑ¸Â°Ò¹¢Í§ÍÑµÃÒ¡ÒÃÃÍ´ªÕÇÔµ»ÃÐÁÒ³ 22 à´×Í¹6 

 10. ÃÐ´Ñº CEA ÊÙ§ä´Œã¹¼ÙŒ»†ÇÂ·ÕèäÁ‹ÁÕâÃ¤ÁÐàÃç§

ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ áµ‹ÁÕâÃ¤¡ÃÐà¾ÒÐÍÒËÒÃÍÑ¡àÊº

(gastritis) á¼Åã¹¡ÃÐà¾ÒÐÍÒËÒÃ (peptic ulcer 

disease: PUD) âÃ¤µÔè§à¹×éÍã¹ÅÓäÊŒãËÞ‹ÍÑ¡àÊº (diver-

ticulitis) âÃ¤µÑº (liver disease) âÃ¤»Í´ÍØ´¡Ñé¹àÃ×éÍÃÑ§ 

(chronic obstructive pulmonary disease:

COPD) âÃ¤àºÒËÇÒ¹ ËÃ×ÍÁÕ¡ÒÃÍÑ¡àÊº·Õèã´·ÕèË¹Öè§

·Ñé§áººà©ÕÂº¾ÅÑ¹áÅÐàÃ×éÍÃÑ§

 Cancer antigen 19-9 (CA 19-9)
 à»š¹ä¡Åâ¤â»ÃµÕ¹ª¹Ô´ÁÔÇ«Ô¹ (mucin) «Öè§¨Ñº¡Ñº 

monoclonal antibody ª¹Ố  1116-NS 19-9 (mAb

1116 NS 19-9)8 ¢¹Ò´ 210 ¡ÔâÅ´ÒÅµÑ¹ à»š¹ÊÒÃ

à¡ÒÐµÔ´ÀÒÂã¹à«ÅÅ � (intracellular adhesion) ¾ºã¹

ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ä Œ́ÃŒÍÂÅÐ 30 ¤‹Ò»¡µÔ 

0-37 ÂÙ¹Ôµµ‹ÍÅÔµÃ ¤‹Ò¤ÃÖè§ªÕÇÔµ 1 ÇÑ¹5 ÃŒÍÂÅÐ 5-10 ¢Í§

¤¹·ÑèÇä»¨ÐäÁ‹ÁÕàÍ¹ä«Á �·ÕèãªŒã¹¡ÃÐºÇ¹¡ÒÃÊÃŒÒ§ CA 

19-9 Ñ́§¹Ñé¹¶ŒÒ¨ÐãªŒà»š¹ÊÒÃº‹§ªÕéã¹ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ

·ÇÒÃË¹Ñ¡¡ç̈ ÐÁÕâÍ¡ÒÊ¼Ố ¾ÅÒ´ÃŒÍÂÅÐ 5-10 àª‹¹¡Ñ¹9,10

 ¡ÒÃãªŒ CA 19-9 ã¹¡ÒÃµÃÇ¨µÔ´µÒÁ¼ÙŒ»†ÇÂÁÐàÃç§

ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡¤ÇÃÁÕ¡ÒÃ»ÃÐàÁÔ¹·Ø¡ 1-3 à ×́Í¹ 
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âÊÀ³ ¨ØµÔÍÁÃàÅÔÈ áÅÐ¤³ÐÊÒÃº‹§ªÕéÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡

ÃÐ´Ñº¢Í§ CA 19-9 ·Õèà¾ÔèÁ¢Öé¹¨ÐàËÁ×Í¹¡Ñº CEA ¹Ñè¹¤×Í

º‹§ªÕéÇ‹ÒÁÕ¡ÒÃÅØ¡ÅÒÁ¢Í§âÃ¤ äÁ‹ãªŒ¡ÒÃµÃÇ¨ÃÐ´Ñº CA 

19-9 ã¹¡ÒÃ¤Ñ´¡ÃÍ§ÃÐÂÐ¢Í§âÃ¤1

 DNA ploidy
 ¡ÒÃµÃÇ¨ DNA ploidy ËÃ×Í¨Ó¹Ç¹ªǾ ¢Í§â¤ÃâÁâ«Á

ã¹ÊÒÂ¾Ñ¹ Ø̧¡ÃÃÁ àÃÕÂ¡ÍÕ¡ÍÂ‹Ò§Ç‹Ò¡ÒÃÇÔà¤ÃÒÐË�̈ Ó¹Ç¹ªØ´

â¤ÃâÁâ«Á¢Í§ÊÒÂ¾Ñ¹ Ø̧¡ÃÃÁ´ŒÇÂà·¤¹Ô¤â¿Åä«-

âµàÁ·ÃÔ¤ (fl ow cytometric proliferation analysis)

(à¾×èÍ Ù́ÍÑµÃÒÊ‹Ç¹¢Í§à«ÅÅ �ÁÐàÃç§ÃÐÂÐÊÑ§à¤ÃÒÐË �́ ÕàÍç¹àÍ) 

à»š¹¡ÒÃÇÑ́ »ÃÔÁÒ³ÊÒÃ¾Ñ¹ Ø̧¡ÃÃÁ (DNA content) ·ÕèÍÂÙ‹

ã¹à«ÅÅ �ÁÐàÃç§ ãªŒã¹¡ÒÃ¾ÂÒ¡Ã³ �¢Í§ÁÐàÃç§ÅÓäÊŒãËÞ‹

áÅÐ·ÇÒÃË¹Ñ¡ÃÐÂÐàÃÔèÁáÃ¡ ¶ŒÒÃÐ´Ñº DNA ploidy ÊÙ§ 

¼ÙŒ»†ÇÂ¨ÐÁÕÃÐÂÐàÇÅÒã¹¡ÒÃÃÍ´ªÕÇÔµËÅÑ§¼‹ÒµÑ´Å´Å§

ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ (p < 0.05)1,11

 P53 (protein 53)
 P53 ËÃ×Í TP53 (tumor protein 53) à»š¹â»ÃµÕ¹

·ÕèÁÕÁÇÅâÁàÅ¡ØÅ 53 ¡ÔâÅ´ÒÅµÑ¹ à¡Ô´¨Ò¡¡ÒÃ¤Ñ´ÊÓà¹Ò

¢Í§ÂÕ¹ TP53 ·ÓË¹ŒÒ·Õèã¹¡ÒÃ¤Çº¤ØÁÇ§¨Ã¢Í§à«ÅÅ � 

¤ÅŒÒÂ¡Ñºà»š¹Ë¹‹ÇÂÃÑ¡ÉÒ¤ÇÒÁ»ÅÍ´ÀÑÂ¢Í§¨Õâ¹Á 

(genome) â´Âà»š¹µÑÇÂÑºÂÑé§¡ÒÃà¡Ô´à¹×éÍ§Í¡ËÃ×ÍÁÐàÃç§ 

(tumor suppressor protein)12

 ÁÕ¡ÒÃÃÒÂ§Ò¹ P53 ¤ÃÑé§áÃ¡â´Â Baker áÅÐ¤³Ð13 

ã¹»‚ ¾.È. 2532 ¾º P53 ÃŒÍÂÅÐ 40-50 ¢Í§¼ÙŒ»†ÇÂ

ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ Ê‹Ç¹ãËÞ‹¾ºã¹¼ÙŒ»†ÇÂ

·ÕèÁÕ¡ŒÍ¹ÁÐàÃç§·ÕèÅÓäÊŒãËÞ‹Ê‹Ç¹»ÅÒÂáÅÐ·ÇÒÃË¹Ñ¡ 

à¹×èÍ§¨Ò¡ P53 äÁ‹ÁÕ¤ÇÒÁ¨Óà¾ÒÐ¨Ö§äÁ‹ãªŒ P53 ã¹¡ÒÃ

µÃÇ¨¤Ñ́ ¡ÃÍ§ ¡ÒÃ¡ÓË¹´ÃÐÂÐ¢Í§âÃ¤ ËÃ×Í¡ÒÃµỐ µÒÁ

¼ÙŒ»†ÇÂÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡14 ÃÐÂÐàÇÅÒã¹¡ÒÃ

ÃÍ´ªÕÇÔµ¢Í§¼ÙŒ»†ÇÂ·ÕèÁÕ P53 à»š¹ºÇ¡ËÃ×ÍÅºäÁ‹áµ¡µ‹Ò§¡Ñ¹ 

áµ‹¡ÒÃãªŒÊÙµÃÂÒà¤ÁÕºÓºÑ´¾×é¹°Ò¹ã¹¡ÒÃÃÑ¡ÉÒã¹¼ÙŒ»†ÇÂ

·ÕèÁÕ P53 à»š¹ÅºÊÒÁÒÃ¶à¾ÔèÁÃÐÂÐàÇÅÒÃÍ´ªÕÇÔµä Œ́15

 Ras
 Kirsten ras (Ki-ras) gene ËÃ×ÍÂÕ¹ K-ras  ·ÓË¹ŒÒ·Õè

¤Çº¤ØÁ¡ÒÃà¨ÃÔÞáÅÐ¡ÒÃ¨Óá¹¡ÅÑ¡É³Ðà©¾ÒÐ¢Í§

à«ÅÅ � â´Â¡ÃÐºÇ¹¡ÒÃÀÒÂ¹Í¡à«ÅÅ � ã¹»‚ ¾.È. 2541 

ÁÕ¡ÅØ‹Á·Õè·Ó¡ÒÃÈÖ¡ÉÒàÃ×èÍ§ K-ras ã¹âÃ¤ÁÐàÃç§

ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ (K-ras in Colorectal 

Cancer Collaborative Group: RASCAL study 

1998) à¾×èÍ»ÃÐàÁÔ¹¤ÇÒÁÊÑÁ¾Ñ¹ �̧ÃÐËÇ‹Ò§¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧�

¢Í§ K-ras ¡Ñº¼Å¡ÒÃÃÑ¡ÉÒ¢Í§¼ÙŒ»†ÇÂ ¾ºÇ‹Ò¡ÒÃ

à»ÅÕèÂ¹ÅÓ´Ñº¨Ò¡¡ÅÑÂ«Õ¹ (glycine) à»š¹ÇÒÅÕ¹ (valine) 

ã¹â¤´Í¹·Õè 12 (Codon 12) ¢Í§ K-ras äÁ‹ä Œ́à»š¹

»˜¨¨ÑÂ·Õè·ÓãËŒà¡Ô´¡ÒÃàÊÕÂªÕÇÔµ16 ¢ŒÍÁÙÅ¨Ò¡¡ÒÃÈÖ¡ÉÒ

·Ò§¤ÅÔ¹Ô¡ã¹»˜¨¨ØºÑ¹¾ºÇ‹Ò K-ras ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡Ñº

¡ÒÃµÍºÊ¹Í§µ‹ÍÂÒáÍ¹µÔºÍ´Õé¡ÅØ‹Á anti-epidermal 

growth factor receptor (anti-EGFR) ã¹¼ÙŒ»†ÇÂâÃ¤ÁÐàÃç§

ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡ÃÐÂÐá¾Ã‹¡ÃÐ¨ÒÂ

 Thymidylate synthase (TS)
 àÍ¹ä«Á�̧ ÑÂÁỐ ÑÂàÅ·«Ô¹à¸Ê à»š¹àÍ¹ä«Á�·Õèà»š¹à»‡ÒËÁÒÂ

áÅÐºÍ¡¶Ö§¡ÒÃ¾ÂÒ¡Ã³ �¼Å¡ÒÃÃÑ¡ÉÒ¢Í§ 5-FU (5-

fl uorouracil) à¹×èÍ§¨Ò¡ 5-FU ̈ ÐÂÑºÂÑé§àÍ¹ä«Á �̧ ÑÂÁỐ ÑÂ-

àÅ·«Ô¹à¸Êã¹¡ÃÐºÇ¹¡ÒÃÊÃŒÒ§ÊÒÂ¾Ñ¹¸Ø¡ÃÃÁ ¶ŒÒµÃÇ¨ 

¾ºÇ‹Ò¼ÙŒ»†ÇÂÁÕÃÐ´ÑºàÍ¹ä«Á�ª¹Ố ¹ÕéÊÙ§ ÂÒ 5-FU ̈ ÐÍÍ¡Ä· Ô̧ì

ä´Œ´Õ¢Öé¹ ÃÐÂÐàÇÅÒÃÍ´ªÕÇÔµ¨Ð¹Ò¹¢Öé¹ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ 

(p = 0.03)17

 Thymidine phosphorylase (TP)
 àÍ¹ä«Á�̧ ÑÂÁỐ Õ¹ ¿ÍÊâ¿ÃÑÂàÅÊ à»š¹ platelet derived 

endothelial cell growth factor ·ÓË¹ŒÒ·Õèã¹¡ÒÃ¡ÃÐµØŒ¹

¡ÒÃà¨ÃÔÞ¢Í§à«ÅÅ�ºØ¼¹Ñ§ Œ́Ò¹ã¹¢Í§ËÅÍ´àÅ×Í´ «Öè§à¡ÕèÂÇ¢ŒÍ§

¡Ñº¡ÃÐºÇ¹¡ÒÃÊÃŒÒ§ËÅÍ´àÅ×Í´¢Í§¡ŒÍ¹ÁÐàÃç§ ÃÇÁ·Ñé§

à»ÅÕèÂ¹ 5-FU ãËŒÍÂÙ‹ã¹ÃÙ»·ÕèÍÍ¡Ä· Ô̧ìä Œ́ (tumor angio-

genesis 5FU drug activation pathway) â´Â¾ºÇ‹Ò

¶ŒÒÁÕàÍ¹ä«Á �¸ÑÂÁÔ Ṍ¹ ¿ÍÊâ¿ÃÑÂàÅÊ ÃÐÂÐàÇÅÒÃÍ´ªÕÇÔµ

¨Ðà¾ÔèÁÊÙ§¢Öé¹ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ (p = 0.04)17

 Dihydropyrimidine dehydrogenase (DPD)
 Naguib áÅÐ¤³Ð18 ¤Œ¹¾º DPD ã¹»‚ ¾.È. 2528 
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DPD à»š¹àÍ¹ä«Á�·Õè¨Ó¡Ñ´ÍÑµÃÒ¡ÒÃÊÅÒÂ¢Í§ 5-FU 

(rate-limiting enzyme in 5-FU catabolism) ·ÓãËŒ

à»ÅÕèÂ¹ 5-FU ä»ÍÂÙ‹ã¹ÃÙ»·ÕèäÁ‹ÍÍ¡Ä· Ô̧ì ¼ÙŒ»†ÇÂ·ÕèÁÕ 

DPD ¹ŒÍÂ¨Ðà¡Ô´¾ÔÉµ‹Í 5-FU ÁÒ¡¢Öé¹ 

 â´Â·ÑèÇä»¡ÒÃà¡Ô´ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ·ÇÒÃË¹Ñ¡·Õè

à¡ÕèÂÇ¢ŒÍ§¡Ñº¡ÒÃ¶‹ÒÂ·Í´·Ò§¾Ñ¹ Ø̧¡ÃÃÁ áº‹§ä´Œà»š¹ 

2 ª¹Ô´ ¤×Í 

 1. à¡Ô´¨Ò¡¡ÒÃÁÕÀÒÇÐäÁ‹àÊ¶ÕÂÃ¢Í§â¤ÃâÁâ«Á 

(chromosomal instability) ¾º»ÃÐÁÒ³ÃŒÍÂÅÐ 8519 

ÅÑ¡É³Ðà ‹́¹ªÑ´¤×ÍÁÑ¡»ÃÒ¡¯ÃÍÂâÃ¤·Õè Œ́Ò¹«ŒÒÂ¢Í§

ÅÓäÊŒãËÞ‹ ¡ÒÃ¾ÂÒ¡Ã³ �âÃ¤äÁ‹́ Õ¹Ñ¡ ÁÕ¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧�¢Í§

ÂÕ¹ P53 ¡ÒÃÃÑ¡ÉÒâ´Â¡ÒÃãËŒÂÒà¤ÁÕºÓºÑ´Ã‹ÇÁ¡Ñº 

5-FU ã¹¼ÙŒ»†ÇÂ¡ÅØ‹Á¹Õéä´Œ¼Å Ṍ20

 2. à¡Ô´¨Ò¡¡ÒÃÁÕÀÒÇÐäÁ‹àÊ¶ÕÂÃ¢Í§´ÕàÍç¹àÍ·ÕèáÊ´§

ÅÓ´Ñº¹ÔÇ¤ÅÕâÍä· �́«éÓæ (microsatellite instability: 

MSI) ¡ÒÃà¡Ô´ÁÐàÃç§ÅÓäÊŒãËÞ‹·Õèä´ŒÃÑº¡ÒÃ¶‹ÒÂ·Í´·Ò§

¾Ñ¹ Ø̧¡ÃÃÁ â´ÂÂÕ¹ MSI «Öè§ÂÕ¹ª¹Ô´¹Õé¨ÐÁÕ¹ÔÇ¤ÅÕâÍä· �́ 

(nucleotides) «éÓæ ·ÕÅÐ»ÃÐÁÒ³ 1-5 ¹ÔÇ¤ÅÕâÍä· �́ 

ÁÕË¹‹ÇÂ«éÓ¢Í§àºÊ 2-7 ¤Ù‹àºÊ ¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧�â´Âà¡Ố ¡ÒÃàÅ×èÍ¹

µÓáË¹‹§àºÊ¢Í§´ÕàÍç¹àÍä»¨Ò¡à´ÔÁ (frameshift muta-

tions) ã¹µÓáË¹‹§à©¾ÒÐ ¾º¡ÒÃà¡Ố ÁÐàÃç§ÅÓäÊŒãËÞ‹áÅÐ

·ÇÒÃË¹Ñ¡»ÃÐÁÒ³ÃŒÍÂÅÐ 1519 »ÃÒ¡¯ÃÍÂâÃ¤·Õè́ ŒÒ¹¢ÇÒ

¢Í§ÅÓäÊŒãËÞ‹ ¡ÒÃ¾ÂÒ¡Ã³ �âÃ¤ Ṍ ¡ÒÃãËŒÂÒà¤ÁÕºÓºÑ´

àÊÃÔÁÃ‹ÇÁ¡Ñº 5-FU äÁ‹¡‹ÍãËŒà¡Ố »ÃÐâÂª¹ �ã¹¼ÙŒ‹»†ÇÂ¡ÅØ‹Á¹Õé20

 MLH1, MSH2, MSH6
 à»š¹â»ÃµÕ¹·Õè·ÓË¹ŒÒ·Õèã¹¡ÒÃ«‹ÍÁá«ÁÊÒÂ´ÕàÍç¹àÍ

·ÕèÁÕ¡ÒÃ¨ÑºäÁ‹µÃ§¤Ù‹àºÊ (mismatch repair: MMR

protein)19 ÁÕÊ‹Ç¹à¡ÕèÂÇ¢ŒÍ§¡Ñº¡ÒÃ«‹ÍÁá«ÁÊÒÂ´ÕàÍç¹àÍ 

(DNA-repair) áÅÐ¡ÒÃ·ÓÅÒÂÊÒÂ´ÕàÍç¹àÍ (DNA 

damage) â´Â»¡µÔ MSH6 ¡Ñº MSH2 ¨Ð¨Ñº¡Ñ¹ áÅÐ

·ÓË¹ŒÒ·ÕèàÊÁ×Í¹µÑÇ¤ÍÂÊÍ´Ê‹Í§ÊÒÂ´ÕàÍç¹àÍ â´Â¶ŒÒ

¾ºÇ‹ÒÁÕ¤ÇÒÁ¼Ố »¡µÔàÅç¡¹ŒÍÂ ̈ ÐÃÇÁµÑÇ¡Ñº MLH1 áÅÐãªŒ

¾ÅÑ§§Ò¹ adenosine triphosphate (ATP) ·ÓãËŒà¡Ố ¡ÒÃ

«‹ÍÁá«ÁÊÒÂ´ÕàÍç¹àÍ áµ‹¶ŒÒ¾º¤ÇÒÁ¼Ô´»¡µÔã¹ÊÒÂ

ṌàÍç¹àÍ¨Ó¹Ç¹ÁÒ¡ «Öè§¨Ð¾ºä´Œã¹¡Ã³Õ¢Í§à«ÅÅ �ÁÐàÃç§ 

MSH6 ¡Ñº MSH2 ̈ Ð¨Ñº¡Ñº MLH1 â´ÂäÁ‹ãªŒ¾ÅÑ§§Ò¹ 

ATP ·ÓãËŒà¡Ố Ç§¨Ãà«ÅÅ �ËÂǾ ªÐ§Ñ¡ (cell cycle arrest) 

¹Óä»ÊÙ‹¡ÒÃà¡Ô´¡ÒÃ«‹ÍÁá«ÁÊ‹Ç¹·ÕèÁÕ¡ÒÃàÊÕÂËÒÂáÅÐ

¡ÒÃÊÅÒÂà«ÅÅ � (apoptosis) ¢Í§à«ÅÅ �ÁÐàÃç§¢Öé¹ Ñ́§¹Ñé¹

àÁ×èÍµÃÇ¨¾ºÇ‹Ò¼ÙŒ»†ÇÂÁÕ MSH6 áÅÐ MSH2 ãËŒ¼ÅºÇ¡

¨Ö§ÁÕ¡ÒÃ¾ÂÒ¡Ã³ �âÃ¤·Õè Ṍ21

 Chromosome 18q-LOH/DCC (18q-loss of 
heterozygosity)
 â¤ÃâÁâ«Á·Õè 18 ã¹Ê‹Ç¹¢Í§á¢¹ÂÒÇµèÓáË¹‹§·Õè 21 

¨ÐÁÕµÑÇÃÑº¹ÔÇµÃÔ¹ 1 (Neutrin-1 receptor) «Öè§ÁÕË¹ŒÒ·Õè

ã¹¡ÒÃà¡Ố ¡ÃÐºÇ¹¡ÒÃÊÅÒÂà«ÅÅ � ¡ÒÃà¡ÒÐµỐ  áÅÐÂÑºÂÑé§

à«ÅÅ �ÁÐàÃç§ (p = 0.0054) ã¹à«ÅÅ�ÁÐàÃç§á¢¹¢Í§â¤ÃâÁâ«Á

¤Ù‹·Õè 18 ËÒÂä» 1 ¢ŒÒ§¨Ð·ÓãËŒà¡Ố  loss of heterozygosity 

·ÓãËŒäÁ‹ÊÒÁÒÃ¶·Õè̈ Ð¡ÃÐµØŒ¹ãËŒà¡Ố ¡ÃÐºÇ¹¡ÒÃÊÅÒÂ¢Í§

à«ÅÅ �ä´Œ Ñ́§¹Ñé¹à«ÅÅ�ÁÐàÃç§¨Ðà¾ÔèÁ¨Ó¹Ç¹ÊÙ§¢Öé¹àÃ×èÍÂæ 

¨Ò¡¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡Ñº¡ÒÃá¾Ã‹¡ÃÐ¨ÒÂ

ä»·ÕèµÑº «Öè§ã¹Í¹Ò¤µÊÒÁÒÃ¶ãªŒà»š¹ÊÒÃº‹§ªÕéã¹Ê‹Ç¹¢Í§

âÃ¤ÁÐàÃç§·ÕèÁÕ¡ÒÃ¶‹ÒÂ·Í´·Ò§¾Ñ¹ Ø̧¡ÃÃÁ1
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