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Abstract
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Effects of Naphthalene on DNA and RNA quantity in Amoeba proteus by

using confocal laser scanning microscope
Songklanakarin J. Sci. Technol., 2006, 28(1) : 107-114

Effects of Naphthalene which is a carcinogen on changes of DNA and RNA quantities were studied

with acridine orange stained cells under a confocal laser scanning microscope. It was found that DNA and

RNA in amoebae nucleus and cytoplasm, reared in 0 (control), 3 and 8.85 mg/l (24h-LD
50

) at 0 and 12 h.

showed a statistically significant difference (p<0.05). The more naphthalene concentrations and larger

incubation periods had greater effects on DNA and RNA decreases in amoebae nucleus and cytoplasm.
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º≈¢Õß·πø∑“≈’πµàÕ°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥ DNA ·≈– RNA ¢ÕßÕ¡’∫“

(Amoeba proteus)
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»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥¢Õß DNA ·≈– RNA ¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡¢ÕßÕ¡’∫“ (Amoeba

proteus) ∑’Ë‰¥â√—∫ “√≈–≈“¬·πø∑“≈’π´÷Ëß‡ªìπ “√°àÕ¡–‡√Áß §«“¡‡¢â¡¢âπ 0 (°“√∑¥≈Õß§«∫§ÿ¡) 3 ·≈– 8.85 ¡°./≈‘µ√

(24 h - LC
50
) ‡ªìπ‡«≈“ 0 ·≈– 12 ™—Ë«‚¡ß ¬âÕ¡ ’¥â«¬ acridine orange „™â°≈âÕß®ÿ≈∑√√»πå·∫∫§Õπ‚ø§Õ≈‡≈‡´Õ√å

«—¥§«“¡‡¢â¡¢Õß°“√‡√◊Õß· ßø≈ŸÕÕ‡√ ‡´π´å¢Õß DNA ·≈– RNA ¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡  º≈°“√

»÷°…“æ∫«à“Õ¡’∫“∑’ËÕ¬Ÿà„π “√≈–≈“¬·πø∑“≈’π ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0 (°“√∑¥≈Õß§«∫§ÿ¡) 3 ·≈– 8.85 ¡°./≈‘µ√

(24 h - LC
50
) ‡ªìπ‡«≈“ 0 ·≈– 12 ™—Ë«‚¡ß ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

‡¡◊ËÕÕ¡’∫“‰¥â√—∫ “√≈–≈“¬·πø∑“≈’π∑’Ë§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ·≈–∑’Ë‡«≈“π“π¢÷Èπ ®–¡’º≈∑”„Àâª√‘¡“≥¢Õß DNA ·≈–

RNA ¿“¬„ππ‘«‡§≈’¬  ·≈–‰´‚∑æ≈“  ÷́¡≈¥≈ß¡“°¢÷Èπ

·πø∑“≈’π (Naphthalene) ‡ªìπ “√‚æ≈’‰´§≈‘°
Õ–‚√¡“µ‘° ‰Œ‚¥√§“√å∫Õπ (polycyclic aromatic hydro-

carbons: PAHs) (Pine, 1987)   à«π„À≠àæ∫¡“°„π
πÈ”¡—π¥‘π (coal tar) (Morrison and Boyd, 1971) ·≈–
„π à«π¢ÕßπÈ”¡—πªî‚µ√‡≈’¬¡∑’Ë¡’®ÿ¥‡¥◊Õ¥ Ÿß ‡ªìπ¢Õß·¢Áß
‰¡à¡’ ’ ¡’®ÿ¥À≈Õ¡‡À≈« 80ºC ®ÿ¥‡¥◊Õ¥ 218ºC √–‡À‘¥‰¥â∑’Ë
Õÿ≥À¿Ÿ¡‘ª°µ‘ ¡’°≈‘Ëπ·√ß («‘¿“, 2530) π‘¬¡„™â∑”≈Ÿ°‡À¡Áπ
°—π·¡≈ß„πµŸâ‡ ◊ÈÕºâ“ πÈ”¬“¥—∫°≈‘Ëπ„πÀâÕßπÈ” (Stohs et al.,

2002) √«¡∑—Èß‡ªìπ “√‡§¡’∑’Ë ”§—≠„πÕÿµ “À°√√¡À≈“¬
Õ¬à“ß‡™àπ  ’¬âÕ¡ºâ“ (æ‘¡æå®‘µ, 2540) ¬“¶à“·¡≈ß æ≈“ µ‘°
·≈–πÈ”¡—πÀ≈àÕ≈◊Ëπ («“√ÿ≥’, 2535) ·≈– “√π’È¬—ß„™â‡ªìπ “√
„πÀâÕßªØ‘∫—µ‘°“√‡§¡’ (laboratory reagent) (Freeman

et al., 2003)   “√·πø∑“≈’ππ’Èªπ‡ªóôÕπ≈ß Ÿà·À≈àßπÈ”‰¥â
À≈“¬∑“ß∑—Èß®“°°√–∫«π°“√∑“ß∏√√¡™“µ‘ ‡™àπ ‰ø‰À¡âªÉ“
(Kim et al., 1999) ·≈–°√–∫«π°“√∑’Ë‡°‘¥®“°°“√°√–∑”
¢Õß¡πÿ…¬å ‡™àπ °“√‡º“‰À¡â∑’Ë‰¡à ¡∫Ÿ√≥å¢Õß‡™◊ÈÕ‡æ≈‘ß∑’Ë
‡ªìπ “√Õ‘π∑√’¬åæ«°∂à“πÀ‘π ·≈–πÈ”‡ ’¬®“°‚√ßß“π
Õÿµ “À°√√¡  √«¡∑—Èß°“√√—Ë«‰À≈¢Õß “√ªî‚µ√‡≈’¬¡·≈–
º≈‘µ¿—≥±å®“°ªî‚µ√‡≈’¬¡ ‚¥¬‡©æ“–°“√√—Ë«‰À≈¢ÕßπÈ”¡—π
≈ß Ÿà ‘Ëß·«¥≈âÕ¡ (Jackson et al., 1994; Kim et al., 1999)

·πø∑“≈’π “¡“√∂≈–≈“¬πÈ”‰¥â¥’∑’Ë ÿ¥„π°≈ÿà¡ PAHs

¡’§«“¡‡ªìπæ‘… Ÿß  ·≈–‡ªìπ “√∑’Ë¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√
¥”√ß™’«‘µ¢Õß —µ«åπÈ”·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß ‘Ëß¡’™’«‘µ∑’Ë

Õ“»—¬Õ¬Ÿà„ππÈ” (Pacheco and Santos, 2002) ·πø∑“≈’π
‡ªìπ “√°àÕ¡–‡√Áß∑’Ë°√–®“¬µ—«Õ¬à“ß°«â“ß¢«“ß„π ‘Ëß·«¥≈âÕ¡
(Valdman et al., 2004)  ∂÷ß·¡â«à“·πø∑“≈’π “¡“√∂
 ≈“¬‰¥â®“°°√–∫«π°“√∑“ß∏√√¡™“µ‘ ·µà¬—ß§ßµ°§â“ß„π
¥‘π (Kim et al., 1999)  ·≈–πÈ” (van Hattum et al.,

1998)  πÕ°®“°π’È¬—ß¡’°“√ – ¡„πæ◊™ (Kipopoulou et

al., 1999) ·≈– —µ«å (van Hattum et al., 1998) √«¡∑—Èß
¬—ß “¡“√∂∂à“¬∑Õ¥‰ªµ“¡Àà«ß‚ à́Õ“À“√ (Shore et al.,

1999) ∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß„π√–∫∫π‘‡«»¢Õß·À≈àß
πÈ”∑—Èß∑“ß¥â“π°“¬¿“æ ‡§¡’ ·≈–™’«¿“æ (°ƒ…≥å ·≈–
»‘√‘æ√, 2545)

®ÿ¥ª√– ß§å¢Õß°“√»÷°…“º≈¢Õß·πø∑“≈’πµàÕ°“√
‡ª≈’Ë¬π·ª≈ßª√‘¡“≥ DNA ·≈– RNA ¿“¬„ππ‘«‡§≈’¬ 
·≈–‰´‚∑æ≈“ ´÷¡¢ÕßÕ¡’∫“ ´÷Ëß‡ªìπ ‘Ëß¡’™’«‘µ‡´≈≈å‡¥’¬«„π
πÈ” ‡æ◊ËÕ·≈–‡ªìπ§«“¡√Ÿâæ◊Èπ∞“π„π°“√»÷°…“º≈¢Õß “√æ‘…
™π‘¥Õ◊ËπµàÕ°“√‡ª≈’Ë¬π·ª≈ß‡´≈≈å¢ÕßÕ¡’∫“ ´÷Ëßπ‘¬¡„™â‡ªìπ
‡´≈≈åµâπ·∫∫„π°“√»÷°…“™’««‘∑¬“¢Õß‡´≈≈å

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

1. ‡µ√’¬¡µ—«Õ¬à“ßÕ¡’∫“

Amoeba proteus  “¬æ—π∏ÿå P
Da

 ‡°Á∫„πÀâÕßªÆ‘∫—µ‘
°“√¢Õß¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬
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®‘√“æ√  ¢«—≠¡ÿ≥’ ·≈– ‡√‘ß™—¬  µ—π °ÿ≈109

 ß¢≈“π§√‘π∑√å ÷́Ëß‰¥â√—∫®“° Dr. M.J. Ord ¡À“«‘∑¬“≈—¬
Southampton ª√–‡∑»Õ—ß°ƒ… ‡¡◊ËÕ‡¥◊Õπ‡¡…“¬π 2539

‡≈’È¬ßÕ¡’∫“„π°≈àÕßæ≈“ µ‘°„   ∑’Ë¡’  Modified

Chalkley's medium  Ÿßª√–¡“≥ 1 ´¡. ∑’Ëª√—∫„Àâ¡’ pH

ª√–¡“≥ 5.9±0.1 (Tansakul, 1977) ·≈–‡¡≈Á¥¢â“« “≈’∑’Ë
µâ¡·≈â«®”π«π 2-3 ‡¡≈Á¥ π”‡¡≈Á¥¢â“« “≈’∑’Ë¡’Õ¡’∫“‡°“–
Õ¬Ÿà  ¡“„ à„π°≈àÕß∑’Ë‡µ√’¬¡‰«â  µ—Èß∑‘Èß‰«â„πÀâÕß∑’Ë¡’Õÿ≥À¿Ÿ¡‘
22±1ºC ª√–¡“≥ 2-3  —ª¥“Àå  Õ¡’∫“®–·∫àßµ—«®”π«π
¡“°  Õ¡’∫“∑’Ë„™â„π°“√»÷°…“¡’Õ“¬ÿ 4 ™—Ë«‚¡ß ‚¥¬¥Ÿ¥Õ¡’∫“
√–¬– division sphere ®“°°≈àÕßæ≈“ µ‘°∑’Ë‡≈’È¬ß‰«â §Õ¬
®π¡’°“√·∫àß‡´≈≈å§√∫ 4 ™—Ë«‚¡ß ®÷ßπ”‡´≈≈å¡“„™â„π°“√
»◊°…“

2. »÷°…“º≈¢Õß·πø∑“≈’πµàÕ°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥

DNA ·≈– RNA „ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“  ÷́¡

¢ÕßÕ¡’∫“

·∫àß°“√∑¥≈ÕßÕÕ°‡ªìπ 3 °≈ÿà¡  ‚¥¬‰¥â√—∫ “√
≈–≈“¬·πø∑“≈’π∑’Ë¡’§«“¡‡¢â¡¢âπ‡∑à“°—∫ 0 (°“√∑¥≈Õß
§«∫§ÿ¡), 3 ·≈– 8.85 ¡°./≈‘µ√ (24h - LC

50
) (‡µ◊Õπµ“,

2547) „™âÕ¡’∫“°≈ÿà¡≈– 3 µ—« (3 ´È”) Õ¬Ÿà„π “√≈–≈“¬‡ªìπ
‡«≈“ 0 ·≈– 12 ™—Ë«‚¡ß ‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õßπ”Õ¡’∫“¡“
¬âÕ¡¥â«¬ ’ acridine orange ·≈â«µ√«® Õ∫¿“¬„µâ°≈âÕß
®ÿ≈∑√√»πå·∫∫ø≈ŸÕÕ‡√ ‡´π´å  (fluorescence micro-

scope) (OLYMPUS  Model BH2-RFL) (‡√‘ß™—¬, 2527)

«—¥§«“¡‡¢â¡¢Õß°“√‡√◊Õß· ßø≈ŸÕÕ‡√ ‡´π ǻ
¢Õß DNA ·≈– RNA „ππ‘«‡§≈’¬  ·≈–‰´‚∑æ≈“ ´÷¡
¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫§Õπ‚ø§Õ≈‡≈‡´Õ√å  ·°ππ‘Ëß
(OLYMPUS Model  FV300) ¢Õß»Ÿπ¬å‡§√◊ËÕß¡◊Õ
«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ∫—π∑÷°¿“æ
·≈–∫—π∑÷°º≈§«“¡‡¢â¡¢Õß°“√‡√◊Õß· ßø≈ŸÕÕ‡√ ‡´π´å
¢Õß DNA ·≈– RNA ¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡
(‡µ◊Õπµ“, 2547) «‘‡§√“–Àåº≈°“√»÷°…“ ‚¥¬‡ª√’¬∫‡∑’¬∫
§«“¡‡¢â¡¢Õß°“√‡√◊Õß· ßø≈ŸÕÕ‡√ ‡´π´å¢Õß DNA ·≈–
RNA „ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡ ¥â«¬«‘∏’ Duncan

Multiple Range Test  (Õ¿‘≠≠“, 2531)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

º≈¢Õß·πø∑“≈’πµàÕ°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“≥ DNA ·≈–

RNA ¢ÕßÕ¡’∫“

®“°°“√»÷°…“º≈¢Õß·πø∑“≈’πµàÕ°“√‡ª≈’Ë¬π·ª≈ß
π‘«‡§≈’¬ ¢ÕßÕ¡’∫“ ‚¥¬¥Ÿ°“√‡ª≈’Ë¬π·ª≈ß§«“¡‡¢â¡¢Õß
°“√‡√◊Õß· ßø≈ŸÕÕ‡√ ‡´π´å¢Õß DNA ·≈– RNA ¿“¬
„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“  ÷́¡æ∫«à“

 “√≈–≈“¬·πø∑“≈’π¡’º≈∑”„Àâª√‘¡“≥¢Õß DNA

·≈– RNA ¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡¢ÕßÕ¡’∫“
≈¥≈ß (Figures 2-5) ‡π◊ËÕß®“°«à“‚¡‡≈°ÿ≈¢Õß·πø∑“≈’π
‡ªìπ “√∑’Ë‰¡à™Õ∫πÈ” (hydrophobic organic compound)

(«‘‚√®πå ·≈– ¡π÷°, 2542) ∑”„Àâ “¡“√∂≈–≈“¬·≈–´÷¡
ºà“π™—Èπ‰¢¡—π‡¢â“ Ÿà‡´≈≈åÀ√◊Õ “¡“√∂ – ¡Õ¬Ÿà¿“¬„π™—Èπ
¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å‰¥â (Sikkema et al., 1994)

ª√‘¡“≥¢Õß DNA ·≈– RNA ¿“¬„ππ‘«‡§≈’¬ 
·≈–‰´‚∑æ≈“  ÷́¡ (Figure 1) ¢ÕßÕ¡’∫“≈¥≈ß¡“°¢÷Èπ
‡¡◊ËÕ‰¥â√—∫ “√≈–≈“¬·πø∑“≈’π∑’Ë§«“¡‡¢â¡¢âπ‡æ‘Ë¡¡“°¢÷Èπ
(Figures 2-5) ÷́Ëß‰¥âº≈‡À¡◊Õπ°—∫°“√»÷°…“¢Õß Ord

(1976) ‰¥â»÷°…“°“√‡ª≈’Ë¬π·ª≈ß°“√ —ß‡§√“–Àå DNA „π
√–¬– S phase ‡¡◊ËÕ‰¥â√—∫ N-methyl-N-nitrosourethane

‚¥¬„™â Amoeba proteus ‡ªìπµ—«·∑π¢Õß —µ«å‡´≈≈å‡¥’¬«
»÷°…“„π√–¥—∫ sublethal dose ´÷Ëß¡’º≈∑”„Àâ°“√·∫àß‡´≈≈å
·≈–°“√‡®√‘≠‡µ‘∫‚µº‘¥ª°µ‘ N-methyl-N-nitrosourethane

¬—ß¡’º≈∑”„Àâ‡°‘¥ mutation  ·≈–∑”„Àâ®”π«π¢Õß [3H]

thymidine ≈¥≈ßª√–¡“≥ 20-30% ·≈–¡’º≈¬—∫¬—Èß°“√
 —ß‡§√“–Àå DNA „π√–¬– S phase ∂÷ß 90% ∑”„Àâ
thymidine ≈¥≈ß„π√–¬– S phase  πÕ°®“°π’È¬—ß¡’º≈
‚¥¬µ√ßµàÕ°“√‡ª≈’Ë¬π·ª≈ß‰´‚∑æ≈“  ÷́¡À√◊Õ‡¬◊ËÕÀÿâ¡‡´≈≈å
·≈– N-methyl-N-nitrosourethane ®–¡’º≈¡“°µàÕ°“√
∑”≈“¬‡¬◊ËÕÀÿâ¡π‘«‡§≈’¬  ‡¡◊ËÕ‰¥â√—∫ N-methyl-N-nitro-

sourethane „π§«“¡‡¢â¡¢âπ∑’Ë Ÿß¢÷Èπ®–¡’º≈∑”„Àâ°“√
 —ß‡§√“–Àå DNA ≈¥≈ß

°“√»÷°…“§√—Èßπ’È‰¥â∑”°“√»÷°…“„π‡´≈≈åÕ¡’∫“∑’Ë¡’Õ“¬ÿ
ª√–¡“≥ 4 ™—Ë«‚¡ß ´÷Ëß‡ªìπ‡´≈≈å∑’Ë¬—ß¡’Õ“¬ÿπâÕ¬‡¡◊ËÕ‰¥â√—∫
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·πø∑“≈’π®÷ß¡’§«“¡‰«µàÕ§«“¡‡ªìπæ‘…¢Õß·πø∑“≈’π¡“°
∑”„Àâ°“√ —ß‡§√“–Àå¢Õß DNA ·≈– RNA ≈¥≈ß ´÷Ëß‰¥â
º≈‡À¡◊Õπ°—∫°“√»÷°…“¢Õß  Ord  (1974)  ´÷Ëß‰¥â»÷°…“
§«“¡ —¡æ—π∏å√–À«à“ß°“√ —ß‡§√“–Àå DNA ·≈– RNA „π
π‘«‡§≈’¬ ¢ÕßÕ¡’∫“ ‡¡◊ËÕ‰¥â√—∫ N-methyl-N-nitrosoure-

thane æ∫«à“ N-methyl-N-nitrosourethane ®–¡’º≈¬—∫¬—Èß
°“√·∫àß‡´≈≈å ·≈–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å ´÷Ëß‡´≈≈å
®–¡’§«“¡‰«µàÕ N-methyl-N-nitrosourethane ‚¥¬®–¡’
º≈µàÕ°“√¥”√ß™’«‘µ¢Õß‡´≈≈å∑’Ë¡’Õ“¬ÿπâÕ¬  ·≈–‡´≈≈å∑’Ë¡’
Õ“¬ÿ¡“°®–¡’§«“¡‰«µàÕ N-methyl-N-nitrosourethane

¡“°‡¡◊ËÕÕ¬Ÿà„π√–¬–∑’Ë°”≈—ß¡’°“√·∫àß‡´≈≈å·≈–√–À«à“ß°“√
 —ß‡§√“–Àå DNA ·≈– RNA

Andresen (1973) √“¬ß“π«à“‡¡◊ËÕ‰¥â√—∫ dimidine

bromide „π√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë∑”„Àâµ“¬ ®–¡’º≈¬—∫¬—Èß
°“√ —ß‡§√“–Àå°√¥π‘«§≈’Õ‘° ´÷Ëß∑”„Àâ°“√ —ß‡§√“–Àå DNA

·≈– RNA ≈¥≈ß (Figure 1) ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß
Ron ·≈– Prescott (1969) ‰¥âæ∫«à“ actinomycin C

¡’º≈¬—∫¬—Èß°“√ —ß‡§√“–Àå  DNA „π™à«ß°“√·∫àß‡´≈≈å·∫∫
mitosis ∑”„Àâ°“√ ◊∫æ—π∏ÿå¢ÕßÕ¡’∫“À¬ÿ¥≈ß™—Ë«§√“«

°“√»÷°…“§√—Èßπ’È„™â§«“¡‡¢â¡¢âπ¢Õß·πø∑“≈’π 3

¡°./≈‘µ√ ´÷Ëß‡ªìπ§«“¡‡¢â¡¢âπ∑’ËπâÕ¬∑’Ë ÿ¥ æ∫«à“¡’º≈∑”„Àâ
RNA ¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡≈¥≈ß ·≈–‡¡◊ËÕ
Õ¡’∫“‰¥â√—∫ “√≈–≈“¬·πø∑“≈’π∑’Ë§«“¡‡¢â¡¢âπ‡æ‘Ë¡¡“°¢÷Èπ
§◊Õ∑’Ë§«“¡‡¢â¡¢âπ 8.85 ¡°./≈‘µ√ (24 h - LC

50
) (‡µ◊Õπµ“,

2547)  °Á®–¡’º≈∑”„Àâ RNA ∑—Èß„ππ‘«‡§≈’¬ ·≈–‰´‚∑-
æ≈“ ´÷¡≈¥≈ß¡“°¢÷Èπ (Figure 3 and 5) ´÷Ëß‰¥âº≈‡À¡◊Õπ
°—∫°“√»÷°…“¢Õß Andresen (1973) æ∫«à“ actinomycin

D ¡’º≈¬—∫¬—Èß°“√ —ß‡§√“–Àå RNA „ππ‘«‡§≈’¬ ·≈–‰´‚∑-
æ≈“ ´÷¡ ∂÷ß·¡â«à“®–‰¥â√—∫„π√–¥—∫§«“¡‡¢â¡¢âπ∑’ËµË”¡“°
‚¥¬®–∑”„Àâ°“√ —ß‡§√“–Àå¢Õß RNA ≈¥≈ß ·≈–¬—ß¡’º≈
¬—∫¬—Èß ribonucleoside „π RNA ´÷Ëßæ∫«à“∑’Ë§«“¡‡¢â¡¢âπ
¢Õß actinomycin D  500 ‰¡‚§√°√—¡/¡≈. ®–¡’º≈¬—∫¬—Èß
ribonucleoside ∂÷ß 90% ·≈–¡’º≈∑”≈“¬‡´≈≈å‡¡◊ËÕ‰¥â√—∫
actinomycin D ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ßÀ√◊ÕπâÕ¬°«à“ 24

™—Ë«‚¡ß ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Mills ·≈– Bell (1982)

æ∫«à“‡¡◊ËÕ‰¥â√—∫ actinomycin D ®–∑”„Àâ¡’º≈¬—∫¬—Èß°“√
 —ß‡§√“–Àå RNA  ·µà‰¡à¡’º≈µàÕ°“√∑”≈“¬¢Õ∫‡¢µ°“√
‡§≈◊ËÕπ¬â“¬‚ª√µ’π ´÷Ëß actinomycin D ®–√«¡°—∫ DNA

·≈–¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß RNA polymerase ∑”„Àâ‡°‘¥
°“√ —ß‡§√“–Àå RNA ‰¡à‰¥â

§«“¡‡ªìπæ‘…¢Õß·πø∑“≈’πµàÕ‡´≈≈å¢ÕßÕ¡’∫“

°“√»÷°…“¢Õß‡µ◊Õπµ“ (2547) æ∫«à“ ·πø∑“≈’π
¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß‡¬◊ËÕÀÿâ¡‰≈‚´‚´¡¢ÕßÕ¡’∫“  ‚¥¬
∑”„Àâ§«“¡‡ ∂’¬√¢Õß‡¬◊ËÕÀÿâ¡‰≈‚´‚´¡≈¥≈ß ‡™àπ‡¥’¬«°—∫
°“√»÷°…“¢Õß Ord (1968)  æ∫«à“  N-methyl-N-nitro-

sourethane ¡’º≈∑”„ÀâÕ¡’∫“µ“¬ ́ ÷Ëß¢÷ÈπÕ¬Ÿà°—∫§«“¡‡¢â¡¢âπ
·≈–√–¬–‡«≈“∑’Ë‰¥â√—∫ ‡¡◊ËÕÕ¡’∫“‰¥â√—∫ N-methyl-N-nitro-

sourethane ®–¡’º≈∑”„Àâ‡¬◊ËÕÀÿâ¡‡´≈≈å Ÿ≠‡ ’¬§«“¡¬◊¥À¬ÿàπ
·≈– Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√´àÕ¡·´¡‡¬◊ËÕÀÿâ¡‡´≈≈å ´÷Ëß
∑”„Àâ°“√´àÕ¡·´¡‡¬◊ËÕÀÿâ¡‡´≈≈å‡°‘¥¢÷Èπ‰¥â™â“°«à“ª°µ‘

‚¥¬∑—Ë«‰ª·≈â« “√‡§¡’°àÕ¡–‡√Áß (carcinogen) ‡¡◊ËÕ
‡¢â“ Ÿà√à“ß°“¬ À“°‰¡à¡’°“√∑”≈“¬ “√‡§¡’π—ÈπÀ√◊Õ°“√¢—∫
ÕÕ°‰ª„π‡«≈“∑’Ë ¡§«√   “√‡§¡’°àÕ¡–‡√Áß®– – ¡‰«â„π
‡´≈≈å·≈–√«¡µ—«∑“ß‡§¡’°—∫ DNA À√◊Õ‚ª√µ’π‰¥â “√‡™‘ß
´âÕπ∑’Ë‡√’¬°«à“ DNA-carcinogen  adduct À√◊Õ protein-

carcinogen adduct µ“¡≈”¥—∫ (‰¡µ√’, 2543)  °“√®—∫
°—ππ’È∑”„Àâ DNA polymerase Õà“π≈”¥—∫π‘«§≈‘‚Õ‰∑¥å
º‘¥æ≈“¥ ·≈– DNA-carcinogen  adduct ¢π“¥„À≠à
Õ“®∫¥∫—ß∑”„Àâ‡∫ ‰¡à∂Ÿ°Õà“π DNA polymerase Õ“®‡µ‘¡
µ”·Àπàß∑’ËÕà“π‰¡à‰¥âπ’È¥â«¬‡∫ ™π‘¥Õ◊Ëπ (¥π—¬ ·≈–Õ—ß π“,

2540)  °“√√«¡µ—«√–À«à“ß “√‡§¡’°—∫™’«‚¡‡≈°ÿ≈π—Èπ®–
√∫°«π°“√∑”ß“π∑“ß™’«¿“æ ‚¥¬‡©æ“–∑“ßæ—π∏ÿ°√√¡¡’
 “√‡§¡’·≈– “√°àÕ¡–‡√ÁßÀ≈“¬™π‘¥‡¡◊ËÕºà“π‡¢â“∑”ªØ‘°‘√‘¬“
∑“ß‡§¡’„π‡¡µ“∫Õ≈‘ ¡å·≈â« ª√“°Ø«à“„πªØ‘°‘√‘¬“¢—ÈπµÕπ
·√°·∑π∑’Ë “√‡§¡’‡À≈à“π—Èπ®–°≈“¬‡ªìπ “√ª√–°Õ∫∑’Ë‡ªìπ
æ‘…πâÕ¬≈ß ·µà°≈—∫‰¥â “√„À¡à∑’Ë¡’ƒ∑∏‘Ï„π°“√°àÕ¡–‡√Áß‰¥â
¡“°¢÷Èπ ªØ‘°‘√‘¬“‡™àππ’È‡°‘¥¢÷Èπ‰¥â∫àÕ¬¡“°°—∫ “√°àÕ¡–‡√Áß
À≈“¬™π‘¥  ‡™àπ PAHs °√–∫«π°“√°√–µÿâπ‡´≈≈å∑“ß
‡¡∑“∫Õ≈‘ ¡åπ’È‡√’¬°«à“ metabolic activation ´÷Ëß¡’§«“¡
 ”§—≠¡“°„π°“√Õ∏‘∫“¬°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√‡§¡’°àÕ
¡–‡√Áß  ·≈–∫Õ°§«“¡·µ°µà“ßÀ√◊Õ§«“¡¬“°ßà“¬„π°“√
‡Àπ’Ë¬«π”„Àâ‡°‘¥¡–‡√Áß„π —µ«å∑¥≈Õß™π‘¥µà“ßÊ  „π
∏√√¡™“µ‘∂◊Õ«à“‚√§¡–‡√Áß‡ªìπæ¬“∏‘ ¿“æÀπ÷Ëß∑’Ë√à“ß°“¬
· ¥ßªØ‘°‘√‘¬“‚µâµÕ∫‚¥¬°“√æ¬“¬“¡°”®—¥ “√æ‘…À√◊Õ
 “√°àÕ¡–‡√Áß‰ª‡°Á∫‰«â∑’Ë‡π◊ÈÕ‡¬◊ËÕ„¥‡π◊ÈÕ‡¬◊ËÕÀπ÷Ëß„π√à“ß°“¬
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A B

C

Figure 1. Photomicrographs under confocal laser scanning microscope of Amoeba proteus
stained  with  acridine orange, showed  the  presence  of  DNA fluoresces (green)  and

RNA fluoresces (red) treated with several naphthalene concentrations for 12 hours.

A: 0 mg/l (control )  B: 3 mg/l  C:  8.85 mg/l  (24 h - LC
50

)

Figure 2. Fluorescence intensity of nucleus DNA in Amoeba proteus treated with naphthalene

0 mg/l (control), 3 mg/l and 8.85mg/l (24h - LC
50

) for 0 and 12 hours (n=3).
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Naphthalene on DNA and RNA quantity in Amoeba proteus

Khwanmuni, J. and Tansakul, R.

∑”„Àâ‡´≈≈å„π‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥π—Èπ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑“ß
æ—π∏ÿ°√√¡À√◊Õ¡’°“√°≈“¬æ—π∏ÿå‡°‘¥¢÷Èπ ‡´≈≈å∑’Ë‡ª≈’Ë¬π‰ªπ’È
·∫àßµ—«‰ª‡√◊ËÕ¬Ê Õ¬à“ß√«¥‡√Á« °≈“¬‡ªìπ°âÕπ‡π◊ÈÕßÕ°¢÷Èπ

¡“·≈–π”‰ª Ÿà°“√°àÕ‚√§¡–‡√Áß¢÷Èπ (‰¡µ√’, 2543)

‚¥¬ª°µ‘‡¬◊ËÕÀÿâ¡π‘«‡§≈’¬ ®–∑”Àπâ“∑’ËªÑÕß°—π‚§√ß-
 √â“ß¢Õß DNA ‡¡◊ËÕ‡¬◊ËÕÀÿâ¡π‘«‡§≈’¬ ∂Ÿ°∑”≈“¬  “√æ‘…

Figure 3. Fluorescence intensity of nucleus RNA in Amoeba proteus treated with naphthalene

0 mg/l (control), 3 mg/l and 8.85 mg/l (24h - LC
50

) for 0 and 12 hours (n=3).

Figure 5. Fluorescence intensity of cytoplasmic RNA in Amoeba proteus  treated  with

naphthalene 0 mg/l (control), 3 mg/l and 8.85 mg/l (24h - LC
50

) for 0 and 12 hours.

Figure 4. Fluorescence  intensity  of  cytoplasmic  DNA  in  Amoeba  proteus  treated  with

naphthalene 0  mg/l (control), 3 mg/l and 8.85 mg/l (24h - LC
50

) for 0 and 12 hours.
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®÷ß‡¢â“ Ÿàπ‘«‡§≈’¬ ‰¥â ®–∑”„Àâ “¡“√∂‡¢â“‰ª®—∫°—∫ DNA

·≈– RNA  àßº≈„Àâ°“√ —ß‡§√“–Àå‚ª√µ’π¿“¬„π‡´≈≈åº‘¥
ª°µ‘ ·≈–¬—ß¡’º≈µàÕ°“√∑”≈“¬ DNA ·≈– RNA ®÷ß¡’º≈
∑”„Àâ°“√ —ß‡§√“–Àå DNA ·≈– RNA ≈¥≈ß (¥π—¬ ·≈–
Õ—ß π“, 2540 )

º≈°“√»÷°…“„π§√—Èßπ’Èæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß DNA

·≈– RNA ¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡ ‡¡◊ËÕÕ¡’∫“
‰¥â√—∫ “√≈–≈“¬·πø∑“≈’π ́ ÷Ëß¡’º≈∑”„Àâª√‘¡“≥¢Õß DNA

·≈– RNA ¿“¬„ππ‘«‡§≈’¬ ·≈–‰´‚∑æ≈“ ´÷¡≈¥≈ß ‡¡◊ËÕ
‰¥â√—∫ “√≈–≈“¬·πø∑“≈’π∑’Ë§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ ·≈–∑’Ë
‡«≈“π“π¢÷Èπ ∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å
¢÷Èπ ·≈–‡π◊ËÕß®“°·πø∑“≈’π‡ªìπ “√„π°≈ÿà¡ “√°àÕ¡–‡√Áß
‡¡◊ËÕ ‘Ëß¡’™’«‘µ‰¥â√—∫ “√π’È®÷ß¡’º≈∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß
∑“ßæ—π∏ÿ°√√¡  π”‰ª Ÿà°“√°≈“¬æ—π∏ÿå·≈– àßº≈µàÕ§«“¡¡’
™’«‘µ¢Õß‡´≈≈å·≈–∑”„Àâ‡´≈≈åµ“¬„π∑’Ë ÿ¥

°‘µµ‘°√√¡ª√–°“»

ºŸâ‡¢’¬π¢Õ¢Õ∫§ÿ≥  »Ÿπ¬å‡§√◊ËÕß¡◊Õ«‘∑¬“»“ µ√å
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§√—Èßπ’È‰¥â ”‡√Á®≈ÿ≈à«ß ·≈–¢Õ¢Õ∫§ÿ≥ √».≈—¥¥“ ‡Õ° ¡∑√“-
‡¡…∞å  ·≈–π“¬æ√æ®πå ÀπŸ∑Õß  ∑’Ë„Àâ§”·π–π”„π°“√
»÷°…“∑’Ë¡’ª√–‚¬™πå¬‘Ëß

‡Õ° “√Õâ“ßÕ‘ß

°ƒ…≥å ‡±’¬√¶ª√– ‘∑∏‘Ï  ·≈–  »‘√‘æ√ æß…å —πµ‘ ÿ¢. 2545. °“√
°”®—¥§√“∫πÈ”¡—π‚¥¬„™â«— ¥ÿ∏√√¡™“µ‘‡ªìπµ—«¥Ÿ¥´—∫.
¿“§«‘™“«‘»«°√√¡ ÿ¢“¿‘∫“≈  §≥– “∏“√≥ ÿ¢»“ µ√å
¡À“«‘∑¬“≈—¬¡À‘¥≈.

‡™“«å  ™‘‚π√—°…å ·≈– æ√√≥’  ™‘‚π√—°…å.  2541.  ™’««‘∑¬“ 2.
 ”π—°æ‘¡æå»‘≈ª“∫√√≥“§“√. °√ÿß‡∑æœ .

¥π—¬  ∫ÿ≥¬‡°’¬√µ‘ ·≈– Õ—ß π“  Õ—§√æ‘»“≈. 2540. ™’«‚¡‡≈°ÿ≈
¢Õß‡´≈≈å. §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à.

‡µ◊Õπµ“ √à“À¡à“π.  2547.  º≈¢Õß·πø∑“≈’πµàÕ‰≈‚´‚´¡„π
Õ¡’∫“ (Amoeba proteus), «‘∑¬“π‘æπ∏å¡À“∫—≥±‘µ
 “¢“ —µ««‘∑¬“  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

∫æ‘∏ ®“√ÿæ—π∏ÿå. 2546. ‚æ√‚∑ —́««‘∑¬“.  ”π—°æ‘¡æå¡À“«‘∑¬“≈—¬
‡°…µ√»“ µ√å. °√ÿß‡∑æœ.

∫æ‘∏ ®“√ÿæ—π∏ÿå ·≈– π—π∑æ√ ®“√ÿæ—π∏ÿå.  2539.  ‚æ√‚∑´—«„π
·À≈àßπÈ”®◊¥.  »Ÿπ¬åÀπ—ß ◊Õ¡À“«‘∑¬“≈—¬ ‡°…µ√»“ µ√å
∫“ß‡¢π. °√ÿß‡∑æœ.

æ‘¡æå®‘µ ¥“¡æ«√√≥.  2540.  ‡Õ° “√§” Õπ‡§¡’Õ‘π∑√’¬å 2.
¿“§«‘™“‡§¡’  §≥–«‘∑¬“»“ µ√å  ¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å.

‰¡µ√’  ÿ∑∏®‘µµå. 2543.  “√‡§¡’°àÕ¡–‡√Áß. ‚√ßæ‘¡æå¥“«§Õ¡æ‘«
°√“øøî°. ‡™’¬ß„À¡à.

‡√‘ß™—¬ µ—π °ÿ≈. 2527. ªØ‘∫—µ‘°“√‡´≈≈å«‘∑¬“¢—Èπ Ÿß. ¿“§«‘™“
™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.

‡√‘ß™—¬ µ—π °ÿ≈.  2527.  ‡Õ° “√§” Õπ«‘™“‡´≈≈å«‘∑¬“¢—Èπ Ÿß.
¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å.

«“√ÿ≥’ ¬ß °ÿ≈‚√®πå.  2535.  ‡§¡’Õ‘π∑√’¬å 1.  æ‘¡æå§√—Èß∑’Ë 1.
¡À“«‘∑¬“≈—¬√“¡§”·Àß. °√ÿß‡∑æœ.

«‘¿“ æ≈—π —ß‡°µÿ.  2530.  ‡§¡’Õ‘π∑√å∑√’¬å.  ¿“§«‘™“‡§¡’  §≥–
«‘∑¬“»“ µ√å  ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤.

«‘‚√®πå ∫ÿ≠Õ”π«¬«‘∑¬“ ·≈–  ¡π÷° ®“√ÿ¥‘≈°°ÿ≈. 2547. °“√
»÷°…“º≈¢Õß°“√‡µ‘¡‚Õ‚´π„π°“√¬àÕ¬ ≈“¬∑“ß‡§¡’
·≈–™’«¿“æ¢Õß‰æ√’π. ¿“§«‘™“«‘»«°√√¡‡§¡’  §≥–
«‘»«°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“
∏π∫ÿ√’.

»ÿ¿≈—°…≥å ‚√¡√—µπæ—π∏å. 2545. ‡∑§π‘§‡π◊ÈÕ‡¬◊ËÕ —µ«å. ¿“§«‘™“
 —µ««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

Õ¿‘≠≠“ «ß»å°‘¥“°“√. 2531.  ∂‘µ‘ ”À√—∫™’««‘∑¬“. ¿“§«‘™“
§≥‘µ»“ µ√å  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.  ß¢≈“.

Andresen, N. 1973. General morphology. In Joen,K.W.
(ed.). The  Biology  of  Amoeba. New  York.
Academic Press. pp. 467-566.

Freeman,  W.A.,  Oxtoby,  W.  and  Block,  T.F.  2003.
Chemistry: Science of change. Pacific Grove,
CA: Brooks/Cole; Thomson. USA.

Jackson, T.J., Wade, T.L., McDonald, T.J., Wilkinson,
D.L.  and  Brooks,  J.M.  1994.  Polynuclear
aromatic hydrocarbon contaminates in oyster
from the Gulf of Mexico (1986-1990).  Env.
Poll., 83: 291-298.

Kim, G.B., Maruya, K.A., Lee, R.F, Lee, J., Koh, C. and
Tanabe,  S.  1999.  Distribution  and  sources  of
polycyclic  aromatic  hydrocarbon  in  sediment
from Kyeonggi Bay, Korea. Mar. Poll. Bull.,
38(1): 7-15.



Songklanakarin J. Sci. Technol.

Vol.28  No.1  Jan. - Feb. 2006 114

Naphthalene on DNA and RNA quantity in Amoeba proteus

Khwanmuni, J. and Tansakul, R.

Kipopoulou, A.M., Manoli, E. and Samara, C. 1999. Bio-
concentration  of  polycyclic  aromatic  hydro-
carbons in vegetables grown in an industrial
area. Env. Poll., 106: 369-380.

Mayers, P. and Couillard, P. 1991. Direct membrane
effects of morphin and endophins on Amoeba
proteus. Life Sciences., 50: 137-145.

Mills, K.I. and Bell, L.G.E. 1982. The relation to the
cell  cycle  and  RNA  migration,  as  studied  by
autoradiography.  Exp. Cell Res., 142(1): 207-
213.

Morrison, R.T. and Boy, R.N. 1971. Organic chemistry,
2nd ed., New Delhi: Prentice-Hall of India.

Ord, M.J. 1968. Immediate and delayed effects of N-
methly-N-nitrosourethane on Amoeba proteus.
Exp. Cell Res., 53(1): 73-84.

Ord, M.J. 1974. A relationship between nuclear DNA
and RNA synthesis activities and the changes
produced by N-methly-N-nitrosourethane: A
study  using  Amoeba  proteus  as  a  single  cell
model.  Chem. Biol. Interact., 8(4): 269-283.

Ord, M.J. 1976. A study of the change in DNA synthesis
of S phaes cells treated with N-methyl-N-nitro-
sourethane: A study using Amoeba proteus as
a  single  cell  model. Chem. Biol. Interact., 12(3-
4): 325-340.

Pacheco, M. and Santos, M.A. 2002. Naphthalene  and
β- naphthoflavone effects on Anguilla anguilla
L. hepatic metabolism and erythrocytic nuclear
abnormalities. Env. Int.., 28 (4): 285-593.

Pechenik, J.A. 2000. Biology of the invertebrates, 4th

ed., McGraw - Hill Companies Inc., New York.
Pine, S.H. 1987. Organic  chemistry, 5th ed., Mc Graw-

Hill Companies Inc., New York.
Ron, A. and  Prescott, D.M. 1969. The timing of DNA

synthesis in Amoeba proteus. Exp. Cell Res., 56
(2): 430-434.

Shore, R.F., Wright, J., Horne, J.A. and Sparks, T.H.
1999. Polycyclic aromatic hydrocarbon (PAH)
residues  in  the  eggs  of  coastal-nesting  brids
from Britain. Mar. Poll. Bull., 38(6): 509-513.

Sikkema,  J.,  deBont,  J.A.  and  Poolman,  B.  1994.
Injections of cyclic hydrocarbons with biological
membranes.  J. Biol. Chem., 269(11): 8022-8028.

Stohs, S., Ohia, S. and  Bagchi, D. 2002. Naphthalene
toxicity and antioxidant nutrients. Tox., 180(1):
97-105.

Tansakul, R. 1977.  The  Golgi  apparatus  and  membrane
system  in  Amoeba  proteus.  Ph.D.  Thesis,
Southampton University, UK.

Timberlake, K.C. 2003. Chemistry: an  introduction to
general, organic and biological chemistry, 8th ed.,
San Francisco: Benjamin Cummings.

Valdman, E., Battagglini, F., Leite, S.G.F. and Valdman,
B. 2004. Naphthalene detection by biolumines-
cence censor applied to waste water samples.
Sensors and Actuators B., 103(1): 7-12.

van Hattum, B., Pons, M.J.C. and Montanes, J.F.C. 1998.
polycyclic aromatic  hydrocarbon in  freshwater
isopods  and  field-partitioning  between  abiotic
phases. Arch. Env. Cont. Tox., 35: 257-267.


