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°√–∫«π°“√°àÕ¡–‡√Áß

°√–∫«π°“√°àÕ¡–‡√Áß ‡ªìπ°√–∫«π°“√∑’Ë‡°‘¥®“°§«“¡
º‘¥ª°µ‘¢Õß‡´≈≈å„π√–¥—∫®’π ∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√
‡®√‘≠‡µ‘∫‚µ °“√·∫àßµ—« ·≈–°“√µ“¬ (apoptosis) ¢Õß‡´≈≈å
‚¥¬¡’°“√‡ª≈’Ë¬π·ª≈ßÀ≈“¬¢—ÈπµÕπÀ√◊Õ∑’Ë‡√’¬°«à“ multistage
carcinogenesis  °√–∫«π°“√°àÕ¡–‡√Áßª√–°Õ∫¥â«¬ 3 ¢—ÈπµÕπ
§◊Õ ¢—Èπ°àÕµ—« (initiation) ¢—Èπ àß‡ √‘¡ (promotion) ·≈–¢—Èπ°â“«Àπâ“
(progression) °“√‡ª≈’Ë¬π·ª≈ß„π·µà≈–¢—ÈπµÕπ„™â‡«≈“
·µ°µà“ß°—π °“√‡ª≈’Ë¬π·ª≈ß„π¢—Èπ°àÕµ—«‡°‘¥¢÷Èπ¿“¬„π
√–¬–‡«≈“ —ÈπÊ ·≈–‡°‘¥¢÷Èπ√«¥‡√Á«„π‡«≈“∑’Ë‡´≈≈å —¡º— °—∫
 “√‡§¡’ À√◊Õ‡™◊ÈÕ‚√§ ‚¥¬∑—Ë«‰ª√à“ß°“¬®–¡’°≈‰°„π°“√
´àÕ¡·´¡‡æ◊ËÕ„Àâ‡ªìπª°µ‘‰¥â‡À¡◊Õπ‡¥‘¡À“°‰¡à‰¥â√—∫ “√‡§¡’
À√◊Õµ‘¥‡™◊ÈÕ‡ªìπ√–¬–‡«≈“π“π   à«π°“√‡ª≈’Ë¬π·ª≈ß„π¢—Èπ
 àß‡ √‘¡‡ªìπ°“√ – ¡§«“¡º‘¥ª°µ‘„π¢—ÈπµÕπ·√° ∑”„Àâ
‡´≈≈å∑’Ëº‘¥ª°µ‘·∫àß‡´≈≈å‡°‘¥‡ªìπ‡π◊ÈÕ‡¬◊ËÕ∑’Ëº‘¥ª°µ‘   à«π¢—Èπ
°â“«Àπâ“π—Èπ‡ªìπ¢—ÈπµÕπ∑’Ë‡π◊ÈÕ‡¬◊ËÕ∑’Ëº‘¥ª°µ‘·æ√à°√–®“¬‰ª ®“°
Õ«—¬«–Àπ÷Ëß‰ªÕ’°Õ«—¬«–Àπ÷Ëß À√◊Õ®“°‡π◊ÈÕ‡¬◊ËÕ∑’Ëº‘¥ª°µ‘‡æ’¬ß
‡≈Á°πâÕ¬À√◊ÕÕ¬Ÿà„π¢Õ∫‡¢µ®”°—¥·æ√à°√–®“¬‡æ‘Ë¡¢÷ÈπÕ¬à“ß
√«¥‡√Á«  ´÷Ëß à«π¡“°®–„™â‡«≈“π“π¡“°‡ªìπÀ≈“¬ Ê ªï 1

°“√‡ª≈’Ë¬π·ª≈ß„π√–¥—∫®’π‚¥¬‡©æ“–°“√ºà“‡À≈à“
(mutation) ‡ªìπÀ—«„® ”§—≠¢Õß°√–∫«π°“√°àÕ¡–‡√Áß„π
Õ«—¬«–µà“ß Ê ¢Õß√à“ß°“¬‰¥â ‚¥¬°≈ÿà¡®’π∑’Ë‡ªìπ‡ªÑ“À¡“¬
·≈–‡°’Ë¬«¢âÕß„π°√–∫«π°“√°àÕ¡–‡√Áß‰¥â·°à proto-oncogenes,
tumor suppressor genes ·≈– apoptosis genes  ”À√—∫
 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß®’π‡°‘¥®“°°“√∑’Ë‡√“‰¥â

√—∫ªí®®—¬‡ ’Ë¬ßµà“ßÊ ‡™àπ  “√°àÕ¡–‡√Áß®“° ‘Ëß·«¥≈âÕ¡
¿“¬πÕ° ´÷ËßÕ“®®–‡ªìπ “√‡§¡’ √—ß ’ À√◊Õ‡™◊ÈÕ‚√§µà“ßÊ ‰¡à«à“
®–‡ªìπ‡™◊ÈÕ‰«√—  ·∫§∑’‡√’¬ À√◊Õµ—«æ¬“∏‘ ‡ªìπµâπ 2 ¥—ß√Ÿª∑’Ë 1

‚√§¡–‡√Áß∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕÀ√◊Õ¡’

°“√Õ—°‡ ∫·∫∫‡√◊ÈÕ√—ß

‚√§¡–‡√Áß®“°°“√µ‘¥‡™◊ÈÕÀ√◊Õ¡’°“√Õ—°‡ ∫·∫∫‡√◊ÈÕ√—ß¡’
ª√–¡“≥√âÕ¬≈– 18 ¢Õß‚√§¡–‡√Áß∑’Ë‡°‘¥„πª√–™“°√∑—Ë«‚≈°
µ—«Õ¬à“ß¢Õß‚√§¡–‡√Áß°≈ÿà¡π’È‡™àπ ‚√§¡–‡√Áß°√–‡æ“–Õ“À“√
∑’Ë‡°‘¥®“°·∫§∑’‡√’¬ Helicobactor pylori ‚√§¡–‡√Áßµ—∫∑’Ë‡°‘¥
®“°‰«√— µ—∫ Hepatitis B ·≈– C virus √«¡∑—Èß‚√§¡–‡√Áß∑àÕ
πÈ”¥’∑’Ë‡°‘¥®“°æ¬“∏‘„∫‰¡âµ—∫ Opisthorchis viverrini  ‡ªìπµâπ
„πªí®®ÿ∫—π¡’À≈—°∞“π∑’Ë™—¥‡®π«à“°≈‰°°“√‡°‘¥¡–‡√Áß‡À≈à“π’È
‡°‘¥¡“®“°°√–∫«π°“√Õ—°‡ ∫3 ´÷Ëß°√–∫«π°“√Õ—°‡ ∫π’È‡°‘¥
®“°°“√∑’Ë¿“«–¥â“π¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬∑’Ëæ¬“¬“¡ √â“ß
 “√°≈ÿà¡Õπÿ¡Ÿ≈Õ‘ √–®”π«π¡“°À√◊Õ‡æ◊ËÕµàÕµâ“π‡™◊ÈÕ‚√§  ·µà
Õπÿ¡Ÿ≈Õ‘ √–‡À≈à“π’È¬—ß “¡“√∂∑”Õ—πµ√“¬µàÕ¥’‡ÕÁπ‡Õ¢Õß‡´≈≈å
√à“ß°“¬¢Õß‡√“‡Õß‰¥â ‚¥¬‡©æ“–∂â“°“√∑”≈“¬¥’‡ÕÁπ‡Õ„π°≈ÿà¡
®’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥¡–‡√Áß  ´÷Ëß‡ªìπ¢—ÈπµÕπ°àÕµ—«¢Õß
°√–∫«π°“√‡°‘¥°àÕ¡–‡√Áß  πÕ°®“°π’È°√–∫«π°“√Õ—°‡ ∫¬—ß
¡’°“√À≈—Ëß “√‰´‚µ‰§πåÕÕ°¡“®”π«π¡“°  ́ ÷Ëß‡Àπ’Ë¬«π” ‡´≈≈å
Õ—°‡ ∫·≈– àß‡ √‘¡°“√· ¥ßÕÕ°¢Õß®’π¡“°¡“¬  ∑”„Àâ
‡´≈≈å∑’Ëº‘¥ª°µ‘π’È‡ª≈’Ë¬π·ª≈ß·≈–¡’‚Õ°“ ∂Ÿ°∑”≈“¬‰¥â¡“°
¢÷Èπ®“° “√Õπÿ¡Ÿ≈Õ‘ √–‡À≈à“π’È „π∑’Ëπ’È®–¢Õ°≈à“«‡©æ“– ç°≈‰°
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°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫é
´÷Ëß®—¥«à“‡ªìπµ—«Õ¬à“ßÀπ÷Ëß„π°≈ÿà¡¡–‡√Áß∑’Ë‡°‘¥¡“®“°°“√µ‘¥
‡™◊ÈÕ4

¢Õß¥’‡ÕÁπ‡Õ (DNA strand break) ‡ªìπµâπ °“√∑”≈“¬ ¥’‡ÕÁπ‡Õ
‚¥¬ “√Õπÿ¡Ÿ≈Õ‘ √–π’È‡°‘¥¢÷Èπ‰¥âµ≈Õ¥‡«≈“„π∑ÿ°Ê ¢—ÈπµÕπ
¢Õß°√–∫«π°“√°àÕ¡–‡√Áß‰¡à«à“®–‡ªìπ ¢—Èπ°àÕµ—« ¢—Èπ àß‡ √‘¡
À√◊Õ¢—Èπ°â“«Àπâ“  ‚¥¬ª°µ‘‡¡◊ËÕ‡°‘¥°“√∑”≈“¬¥’‡ÕÁπ‡Õ
¥’‡ÕÁπ‡Õ®–¡’√–∫∫´àÕ¡·´¡  ¥â«¬‡ÕÁπ‰´¡å (DNA repairing
enzyme) ·µàÀ“°¡’°“√ – ¡¢Õß‡∫ ∑’Ëº‘¥ª°µ‘‡æ‘Ë¡¡“°¢÷Èπ
®π‡°‘π¢’¥§«“¡ “¡“√∂¢Õß°“√´àÕ¡·´¡ °Á®– àßº≈„Àâ‡°‘¥
°“√ºà“‡À≈à“¢Õß®’π‰¥â„π∑ÿ°°≈ÿà¡∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√
°àÕ¡–‡√Áß ¥—ß¡’√“¬ß“π§«“¡º‘¥ª°µ‘¢Õß°≈ÿà¡®’π àß‡ √‘¡
°“√°àÕ¡–‡√Áß oncogene „πºŸâªÉ«¬¡–‡√Áß∑àÕπÈ”¥’‡™àπ c-myc,
K-ras  ·≈– c-erbB-2 ‡ªìπµâπ (¥Ÿ‡æ‘Ë¡‡µ‘¡∫∑ ç°“√· ¥ßÕÕ°
·≈–°“√∑”ß“π¢Õß®’π∑’Ë¡’§«“¡ —¡æ—π∏å°—∫‚√§¡–‡√Áß∑àÕπÈ”¥’é)
√«¡∑—Èß¬—ß¡’§«“¡º‘¥ª°µ‘¢Õß°≈ÿà¡ tumor suppressor gene ∑’Ë
 ”§—≠§◊Õ p53 À“°®’ππ’Èº‘¥ª°µ‘‰ª®–∑”„Àâ‡´≈≈å‰¡àÀ¬ÿ¥·∫àß
µ—«„π¢≥–∑’Ë‡´≈≈å¬—ß¡’§«“¡º‘¥ª°µ‘ ·≈–„π¢≥–‡¥’¬«°—π¬—ß
∑”„Àâ°“√µ“¬·∫∫ apoptosis ∂Ÿ°¬—∫¬—Èß ´÷Ëß‡ªìπ‡Àµÿ ”§—≠∑’Ë
∑”„Àâ‡´≈≈å∑’Ë¡’°“√ºà“‡À≈à“·∫àßµ—«µàÕ‰ªÕ¬à“ß‰¡àÀ¬ÿ¥¬—Èß·≈–
À≈ÿ¥√Õ¥®“°°“√ µ“¬·∫∫ apoptosis ‰ª‰¥âÕ’°¥â«¬ πÕ°®“°
π’ÈÕπÿ¡Ÿ≈Õ‘ √–¬—ß “¡“√∂¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß lymphocyte
‡°‘¥¿“«–°“√°¥¿Ÿ¡‘§ÿâ¡°—π (immunosuppression) ∑”„Àâ‡´≈≈å
∑’Ëº‘¥ª°µ‘‰¡à∂Ÿ° ∑”≈“¬‚¥¬√–∫∫¿Ÿ¡‘§ÿâ¡°—π ‡ªìπ‡Àµÿ„Àâ‡´≈≈å
¡–‡√Áß‡µ‘∫‚µ‰¥âµàÕ‰ª

ªí®®—¬Õ’°ª√–°“√Àπ÷Ëß∑’Ë™à«¬ àß‡ √‘¡°“√¬Õ¡√—∫ (suscep-
tibility) µàÕ°“√‡°‘¥¡–‡√Áß§◊Õ°“√∑’Ëæ¬“∏‘‰ª´÷ËßÕ“»—¬Õ¬Ÿà„π∑àÕ
∑“ß‡¥‘ππÈ”¥’ µ—«æ¬“∏‘®–‡§≈◊ËÕπ∑’Ë„π∑àÕ∑“ß‡¥‘ππÈ”¥’ ∑”„Àâ
‡°‘¥°“√√–§“¬‡§◊Õß‡ ’¬¥ ’¿“¬„π∑àÕπÈ”¥’ àßº≈∑”„Àâ‡´≈≈å
‡¬◊ËÕ∫ÿº‘«∑àÕπÈ”¥’∫“¥‡®Á∫ À√◊Õ‡°‘¥°“√À≈ÿ¥≈Õ° ºπ«°°—∫
°“√∑’Ë‡´≈≈å‡°‘¥°“√∫“¥‡®Á∫®“°Õπÿ¡Ÿ≈Õ‘ √– ®÷ß∑”„Àâ¡’°“√
µ“¬·≈–‡°‘¥°“√À≈ÿ¥≈Õ°¢Õß‡´≈≈å ‡¬◊ËÕ∫ÿº‘«∑“ß‡¥‘ππÈ”¥’
µ≈Õ¥‡«≈“  ‡ªìπ‡Àµÿ„Àâ‡°‘¥°“√‡Àπ’Ë¬«π” °“√°√–µÿâπ„Àâ‡°‘¥
°“√·∫àßµ—«  ‡æ◊ËÕ √â“ß‡´≈≈å„À¡à¢÷Èπ¡“∑¥·∑π‡ªìπÕ¬à“ß¡“°
(hyperplasia) πÕ°®“°π’È “√§—¥À≈—Ëß∫“ß™π‘¥®“°æ¬“∏‘°Á
 “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√·∫àßµ—«¢Õß‡´≈≈å ‡¬◊ËÕ∫ÿº‘«∑àÕ
πÈ”¥’√«¥‡√Á«¢÷Èπ¥â«¬  ¥—ßπ—ÈπÀ“°¡’°“√·∫àß‡´≈≈å¢Õß‡¬◊ËÕ∫ÿº‘«
∑àÕπÈ”¥’„π¢≥–∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß®’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥
¡–‡√Áß ®–‡ªìπ°“√ àß‡ √‘¡„Àâ‡¢â“ Ÿà¢—ÈπµÕπ promotion ·≈–
progression ¢Õß°√–∫«π°“√°àÕ¡–‡√Áß‰¥â¥’¬‘Ëß¢÷Èπ πÕ°®“°π’È
∫√‘‡«≥∑’Ëµ‘¥‡™◊ÈÕ¬—ß¡’°“√´àÕ¡·´¡ ‚¥¬°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«
æ—π (fibrosis) ‡ªìπÕ¬à“ß¡“° °“√‡°‘¥‡π◊ÈÕ‡¬◊ËÕæ—ßº◊¥√Õ∫∑àÕπÈ”¥’
(periductal fibrosis) Õ“® àßº≈„Àâ‡°‘¥°“√Õÿ¥µ—π¢Õß∑“ß‡¥‘ππÈ”¥’
(obstructive jaundice) ∑”„Àâ¡’°“√§—Ëß¢ÕßπÈ”¥’ ¡’°“√µ‘¥‡™◊ÈÕ
´È”®“°·∫§∑’‡√’¬  πÈ”¥’∑’Ëº‘¥ª°µ‘Õ“®‰ª∑”≈“¬‡¬◊ËÕ∫ÿº‘«∑àÕ
πÈ”¥’·≈–‡ªìπªí®®—¬‡ √‘¡„π¢—ÈπµÕπ promotion ‰¥â‡™àπ°—π

√Ÿª∑’Ë 1  °≈‰°°“√‡°‘¥¡–‡√Áß ‡ªìπ·∫∫À≈“¬¢—ÈπµÕπ ·≈–„™â
‡«≈“π“π (¥—¥·ª≈ß®“° Loft & Poulsen, 1996 : Ohshima et
al., 2003).

°≈‰°°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’„π√–¥—∫‚¡‡≈°ÿ≈

„πªï§». 1994 Ohshima ·≈– Bartsch 5 ‰¥âµ—Èß ¡¡ÿµ‘∞“π
¢Õß°≈‰°°“√‡°‘¥¡–‡√Áß∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕÀ√◊Õ°“√Õ—°‡ ∫
·∫∫‡√◊ÈÕ√—ß ´÷ËßµàÕ¡“ ¡¡ÿµ‘∞“ππ’È‰¥â∂Ÿ°‡æ‘Ë¡‡µ‘¡„Àâ ¡∫Ÿ√≥å¢÷Èπ
‚¥¬ Holzinger et al. 6 „πªï 1999 (√Ÿª∑’Ë 2) °≈à“«‚¥¬ √ÿª¥—ßπ’È
§◊Õ ‡¡◊ËÕ¡’°“√µ‘¥‡™◊ÈÕ‡™àπæ¬“∏‘„∫‰¡âµ—∫ Opisthorchis viverrini
(OV) ·Õπµ‘‡®π¢Õß OV ®–‰ª°√–µÿâπ„Àâ‡°‘¥°“√µÕ∫ πÕß
„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π ·≈–‡°‘¥°“√‡Àπ’Ë¬«π”‡´≈≈å∑’Ë‡°’Ë¬«¢âÕß
°—∫°“√Õ—°‡ ∫ (‰¥â·°à macrophages, eosinophils ·≈–
neutrophils ‡ªìπµâπ) „Àâ‡§≈◊ËÕπ∑’Ë¡“™ÿ¡πÿ¡¬—ß∫√‘‡«≥∑’Ë¡’°“√
µ‘¥‡™◊ÈÕ „π¢≥–‡¥’¬«°—π‡´≈≈å‡À≈à“π’È°Á®–∂Ÿ°°√–µÿâπ„Àâ √â“ß
 “√Õπÿ¡Ÿ≈Õ‘ √–®”π«π¡“°  “√Õπÿ¡Ÿ≈Õ‘ √–ª√–°Õ∫¥â«¬ 2
°≈ÿà¡‰¥â·°à °≈ÿà¡ reactive oxygen species (ROS) ‡™àπ superox-
ide anion (O

2
- ), hydroxyl radical ( ÌOH) ·≈– hydrogen perox-

ide (H
2
O

2
) ‡ªìπµâπ ·≈–°≈ÿà¡ reactive nitrogen species (RNS)

´÷Ëßµ—«∑’Ë ”§—≠§◊Õ nitric oxide (NO) ·≈– peroxynitrite
(ONOO- )  Õπÿ¡Ÿ≈Õ‘ √–‡À≈à“π’È‰¡à‡æ’¬ß·µà®–∑”≈“¬æ¬“∏‘ OV
·µà¬—ß “¡“√∂‡ª≈’Ë¬π·ª≈ß∑”≈“¬ “√™’«‚¡‡≈°ÿ≈∑ÿ°Ê ™π‘¥
Õ—π‰¥â·°à ¥’‡ÕÁπ‡Õ ‚ª√µ’π ·≈–≈‘æ‘¥¢Õß‡´≈≈å√à“ß°“¬¥â«¬
‡™àπ°—π °“√‡ª≈’Ë¬π·ª≈ß∑’Ë ”§—≠∑’Ëπ”‰ª Ÿà°“√°àÕ¡–‡√Áß§◊Õ
°“√∑”„Àâ¥’‡ÕÁπ‡Õ‡ ’¬À“¬¥â«¬ªØ‘°‘√‘¬“µà“ßÊ ‡™àπ deamination,
alkylation, oxidation ·≈– nitration7 À√◊Õ∑”≈“¬‚§√ß √â“ß
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•

√Ÿª∑’Ë 2   ¡¡ÿµ‘∞“π¢Õß°≈‰°°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’ (¥—¥·ª≈ß®“° Ohshima & Bartsch, 1994 ·≈– Holzinger, 1999)
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°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·∫∫‡√◊ÈÕ√—ß·≈– È́”´“°°àÕ„Àâ

‡°‘¥°“√∑”≈“¬¥’‡ÕÁπ‡Õ : À≈—°∞“π®“° —µ«å∑¥≈Õß

     °“√»÷°…“¢Õß§≥–ºŸâ«‘®—¬®“°»Ÿπ¬å«‘®—¬æ¬“∏‘„∫‰¡âµ—∫
·≈–¡–‡√Áß∑àÕπÈ”¥’ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
 “¡“√∂· ¥ß„Àâ‡ÀÁπ«à“°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫·∫∫‡√◊ÈÕ√—ß„π
ÀπŸ·Œ¡ ‡µÕ√å°àÕ„Àâ‡°‘¥¿“«–°“√Õ—°‡ ∫·∫∫‡√◊ÈÕ√—ß„π∑àÕπÈ”¥’
·≈– àßº≈„Àâ¡’°“√ √â“ß “√ª√–°Õ∫∑’Ë‡ªìπÕπÿ¡Ÿ≈Õ‘ √–™π‘¥
ÕÕ°´‘‡®π (reactive oxygen species; ROS) ·≈–‰π‚µ√‡®π
(reactive nitrogen species; RNS) ®”π«π¡“° ´÷Ëß “√‡À≈à“π’È
 “¡“√∂∑”§«“¡‡ ’¬À“¬µàÕ¥’‡ÕÁπ‡Õ ´÷ËßÕ“®®–°àÕ„Àâ‡°‘¥°“√
‡ª≈’Ë¬π·ª≈ß¢Õß®’π ·≈–¡’‚Õ°“ ‡ ’Ë¬ßπ”‰ª Ÿà°“√‡°‘¥¡–‡√Áß
∑àÕπÈ”¥’µàÕ‰ª‰¥â  ‚¥¬º≈°“√»÷°…“§√—Èßπ’È “¡“√∂· ¥ß„Àâ‡ÀÁπ
Õ¬à“ß™—¥‡®π«à“¡’°“√∑”≈“¬¥’‡ÕÁπ‡Õ„π‡´≈≈å‡¬◊ËÕ∫ÿº‘«∑àÕπÈ”¥’
À≈—ß®“° —µ«å∑¥≈Õß‰¥â√—∫‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫ ‚¥¬°“√µ√«®æ∫
√–¥—∫¢Õß‡∫ ∫π¥’‡ÕÁπ‡Õ∑’Ë∂Ÿ°‡ª≈’Ë¬π·ª≈ß‰ª‡æ‘Ë¡ Ÿß¢÷Èπ  §◊Õ
8-oxodG ·≈– 8-nitroguanine ´÷Ëß‡ªìπµ—«∫àß™’È°“√∑”≈“¬¥’‡ÕÁπ
‡Õ®“°Õπÿ¡Ÿ≈Õ‘ √–¢ÕßÕÕ°´‘‡®π·≈–‰π‚µ√‡®πµ“¡≈”¥—∫ 8

°“√∑¥≈Õß‡√◊ËÕßµàÕ‰ªæ∫«à“ÀπŸ·Œ¡ ‡µÕ√å∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘
´È”‡ªìπ§√—Èß∑’Ë 2 ·≈–§√—Èß∑’Ë 3 æ∫«à“¡’®–‡°‘¥°“√∑”≈“¬¥’‡ÕÁπ
‡Õ„À¡à∑ÿ°§√—Èß ·≈–§«“¡√ÿπ·√ß¢Õß°“√∑”≈“¬‡°‘¥‰¥â√«¥‡√Á«
¢÷Èπµ“¡®”π«π§√—Èß¢Õß°“√µ‘¥‡™◊ÈÕ È́” °≈à“«§◊Õæ∫°“√∑”≈“¬
¥’‡ÕÁπ‡Õ®π∂÷ß®ÿ¥ Ÿß ÿ¥∑’Ë 21 «—π, 7 «—π ·≈– 3 «—π ¢Õß°“√µ‘¥
‡™◊ÈÕ§√—Èß∑’Ë 1, 2 ·≈– 3 µ“¡≈”¥—∫9 (√Ÿª∑’Ë 3)  πÕ°®“°π’È¬—ßæ∫
«à“§«“¡√«¥‡√Á«¢Õß°“√‡ª≈’Ë¬π·ª≈ß ∑“ßæ¬“∏‘ ¿“æ¢Õßµ—∫
√«¡∑—Èß°“√µÕ∫ πÕß¢Õß‡´≈≈åÕ—°‡ ∫·≈–°“√µ“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ
(´÷Ëß¥Ÿ®“°‡ÕÁπ‰´¡åµ—∫, alanine aminotransferase, (ALT)
(√Ÿª∑’Ë 4) ®–¡’§«“¡√ÿπ·√ß Ÿß ÿ¥„π«—π∑’Ë 21 ¢Õß°“√µ‘¥æ¬“∏‘

§√—Èß‡¥’¬«, «—π∑’Ë 7 ¢Õß°“√µ‘¥æ¬“∏‘ Õß§√—Èß ·≈–«—π∑’Ë 3 ¢Õß
°“√µ‘¥æ¬“∏‘ “¡§√—Èß „π¢≥–∑’Ë„π√–¬–‡√◊ÈÕ√—ß¢Õß°“√µ‘¥
æ¬“∏‘§√—Èß‡¥’¬«·≈–°“√µ‘¥æ¬“∏‘´È” ®”π«π‡´≈≈åÕ—°‡ ∫®–
≈¥≈ß·µà‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π®–‡æ‘Ë¡¢÷Èπ °“√µ‘¥æ¬“∏‘ OV ́ È” “¡
§√—Èß  Õß§√—Èß·≈–§√—Èß‡¥’¬« ®–‡Àπ’Ë¬«π”®”π«π‡´≈≈åÕ—°‡ ∫
„Àâ‡§≈◊ËÕπ∑’Ë¡“√«¥‡√Á«¢÷Èπ‡ªìπ≈”¥—∫ ·≈–‡´≈≈åÕ—°‡ ∫π’È®–
 —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡Õπ‰´¡å„πµ—∫·≈–§«“¡Àπ“
µ—«¢Õß‡π◊ÈÕ‡¬◊ËÕ 10

‚¥¬√«¡Õ“® √ÿª‰¥â«à“  °“√»÷°…“¢Õß§≥–ºŸâ«‘®—¬· ¥ß
„Àâ‡ÀÁπ∂÷ß°“√µ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫∑”„Àâ‡°‘¥„π°“√∑”≈“¬
¥’‡ÕÁπ‡Õ„π‡´≈≈å‡¬◊ËÕ∫ÿº‘«∑àÕπÈ”¥’‰¥â‡ªìπ®”π«π¡“°„π√–¬–
·√°Ê ¢Õß°“√µ‘¥‡™◊ÈÕ„π —µ«å∑¥≈Õß ·≈–‡¡◊ËÕµ‘¥‡™◊ÈÕπ“π∂÷ß
90 «—π°Á¬—ß “¡“√∂µ√«® æ∫§«“¡º‘¥ª°µ‘‡À≈à“π’È‰¥â  ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ —µ«å∑¥≈Õßπ—Èπ¡’°“√µ‘¥‡™◊ÈÕ´È”Ê ∂÷ß 3 §√—Èß
¥—ßπ—Èπ°“√∑’Ë —µ«å∑¥≈Õß  ‰¥â√—∫‡™◊ÈÕæ¬“∏‘´È”®÷ß‡ªìπ°“√‡°Á∫
 – ¡°“√∑”≈“¬ ¥’‡ÕÁπ‡Õ´÷Ëß‡ªìπ°“√‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√
∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß®’π∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√
°àÕ¡–‡√ÁßÕ¬à“ßÀ≈’°‡≈’Ë¬ß‰¡à‰¥â πÕ°®“°π’È°“√µ‘¥‡™◊ÈÕæ¬“∏‘
¬—ß∑”„Àâ‡´≈≈å‡¬◊ËÕº‘«∑àÕπÈ”¥’À≈ÿ¥≈Õ°·≈–¡’°“√·∫àß‡´≈≈å
®”π«π¡“°  ´÷Ëß‡ªìπ°“√‡æ‘Ë¡‚Õ°“ „Àâ‡´≈≈å∑’Ë‡°‘¥„À¡à‡À≈à“π’È
‡°‘¥°“√ºà“‡À≈à“¡“°¬‘Ëß¢÷Èπ

¥—ßπ—Èπ°“√»÷°…“„π —µ«å∑¥≈Õß®÷ß‡ªìπÀ≈—°∞“π∑’Ë “¡“√∂
· ¥ß„Àâ‡ÀÁπ«à“ºŸâ∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘„∫‰¡âµ—∫´È”´“°¥â«¬°“√
√—∫ª√–∑“πª≈“¥‘∫∑’Ë¡’æ¬“∏‘µ—«ÕàÕπ‡ªìπª√–®”  πà“®–¡’§«“¡
‡ ’Ë¬ßµàÕ°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’¡“°¬‘Ëß¢÷Èπ

√Ÿª∑’Ë 3 °“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫‡∫   8-OxodG „πµ—∫¢Õß
·Œ¡ ‡µÕ√å‡¡◊ËÕ„Àâæ¬“∏‘ OV ®”π«π 1, 2 ·≈– 3 §√—Èß  ∑”°“√
«‘‡§√“–Àå¥â«¬‡∑§π‘§ HPLC/ECD (** P < 0.01, * P <0.001
‡¡◊ËÕµ‘¥‡™◊ÈÕ 1 §√—Èß;  # P < 0.05, ## P < 0.01 ‡¡◊ËÕµ‘¥‡™◊ÈÕ 2 §√—Èß;
$ P < 0.05 ‡¡◊ËÕµ‘¥‡™◊ÈÕ 3 §√—Èß ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡)

√Ÿª∑’Ë 4 °“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å ALT „π
æ≈“ ¡à“¢Õß·Œ¡ ‡µÕ√å‡¡◊ËÕ„Àâæ¬“∏‘  OV ®”π«π  1, 2 ·≈– 3
§√—Èß (** P < 0.01, * P <0.001 ‡¡◊ËÕµ‘¥‡™◊ÈÕ 1 §√—Èß;  # P < 0.05,
## P < 0.01, ### P < 0.001  ‡¡◊ËÕµ‘¥‡™◊ÈÕ 2 §√—Èß; $$ P < 0.01
‡¡◊ËÕµ‘¥‡™◊ÈÕ 3 §√—Èß  ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡)



°≈‰°°“√‡°‘¥¡–‡√Áß∑àÕπÈ”¥’∑’Ë —¡æ—π∏å°—∫°“√µ‘¥æ¬“∏‘„∫‰¡âµ—∫ Mechanism of Opisthorchis Viverini Associated

154 »√’π§√‘π∑√å‡«™ “√ 2548; 20(3) • Srinagarind Med J 2005; 20(3)

•

‡Õ° “√Õâ“ßÕ‘ß

1. Loft S and Poulsen HE. Cancer risk and oxidative DNA

damage in man. J Mol Med. 1996;74:297-312.

2. Ohshima H, Tatemichi M, and Sawa T. Chemical basis of

inflammation-induced carcinogenesis. Arch Biochem

Biophys. 2003;417:3-11.

3. Coussens LM and Werb Z. Inflammation and cancer.

Nature. 2002;420:860-7.

4. Hussain SP, Hofseth LJ, and Harris CC. Radical causes of

cancer. Nat Rev Cancer. 2003;3:276-85.

5. Ohshima H and Bartsch H. Chronic infections and

inflammatory processes as cancer risk factors: possible role

of nitric oxide in carcinogenesis. Mutat Res. 1994;305:

253-64.

6. Holzinger F, Z’Graggen K, and Buchler MW. Mechanisms of

biliary carcinogenesis: a pathogenetic multi-stage cascade

towards cholangiocarcinoma. Ann Oncol. 1999;10 Suppl

4:122-6.

7. Kawanishi S, Hiraku Y, and Inoue S. DNA damage induced

by Salmonella test-negative carcinogens through the

formation of oxygen and nitrogen-derived reactive species

(review). Int J Mol Med. 1999;3:169-74.

8. Pinlaor S, Yongvanit P, Hiraku Y, Ma N, Semba R, Oikawa

S, and et al. 8-Nitroguanine formation in the liver of

hamsters infected with Opisthorchis viverrini. Biochem

Biophys Res Commun. 2003;309:567-71.

9. Pinlaor S, Ma N, Hiraku Y, Yongvanit P, Semba R, Oikawa

S, and et al. Repeated infection with Opisthorchis viverrini

induces accumulation of 8-nitroguanine and 8-oxo-7,

8-dihydro-2'-deoxyguanine in the bile duct of hamsters

via inducible nitric oxide synthase. Carcinogenesis.

2004;25:1535-42.

10. Pinlaor S, Sripa B, Sithithaworn P, and Yongvanit P.

Hepatobiliary changes, antibody response, and alteration of

liver enzymes in hamsters re-infected with Opisthorchis

viverrini. Exp Parasitol. 2004;108:32-9.


