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∫∑§—¥¬àÕ

º≈‘μ¿—≥±å∏√√¡™“μ‘®“°∑–‡≈‡ªìπ·À≈àß ”§—≠ ”À√—∫°“√§âπÀ“‚¡‡≈°ÿ≈∑’Ë “¡“√∂√—°…“‚√§¡–‡√Áß‰¥â μ—«Õ¬à“ß “À√à“¬∑–‡≈

19 ™π‘¥ ( ’πÈ”μ“≈ 15 ™π‘¥,  ’·¥ß 2 ™π‘¥ ·≈– ’‡¢’¬« 2 ™π‘¥) ∂Ÿ°‡°Á∫¡“®“°™“¬Ωíòß∑–‡≈Õà“«‰∑¬„π®—ßÀ«—¥™≈∫ÿ√’ ·≈–√–¬Õß‚¥¬

°“√¥”πÈ”·∫∫ SCUBA μ—«Õ¬à“ß ¥π”¡“ °—¥¥â«¬ ethyl acetate ∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√ °—¥À¬“∫°—∫‡´≈≈å¡–‡√Áß 4 ™π‘¥§◊Õ

¡–‡√Áßª“°¡¥≈Ÿ° (HeLa), ¡–‡√Áß™àÕßª“° (KB), ¡–‡√Áß‡μâ“π¡ (MCF-7) ·≈–¡–‡√Áß ¡Õß (ASK) ¥â«¬‡∑§π‘§ MTT

 “√ °—¥À¬“∫®“° “À√à“¬ ’πÈ”μ“≈∑—ÈßÀ¡¥ 15 ™π‘¥ ¡’®”π«π  4 ™π‘¥ (Sargassum oligocystum, Sargassum swartzii,

Sargassum binderi ·≈– Turbinaria conoides) ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠μàÕ‡´≈≈å¡–‡√Áß („™â§à“ IC
50
< 50 μg/ml) ‚¥¬ª√– ‘∑∏‘¿“æ

°“√¬—∫¬—Èß‡æ‘Ë¡¡“°¢÷Èπ‡ªìπ —¥ à«πμ“¡§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë‡æ‘Ë¡¢÷Èπ (dose-dependent cytotoxicity)  “À√à“¬ ’πÈ”μ“≈™π‘¥

Turbinaria conoides ¡’ª√– ‘∑∏‘¿“æ ŸßμàÕ‡´≈≈å¡–‡√Áßª“°¡¥≈Ÿ°, ¡–‡√Áß™àÕßª“°, ¡–‡√Áß‡μâ“π¡ ·≈–¡–‡√Áß ¡Õß ‚¥¬¡’§à“ IC
50
 ‡∑à“°—∫

19, 18, 22 ·≈– 25 μg/ml μ“¡≈”¥—∫  “√ °—¥À¬“∫®“° “À√à“¬ ’·¥ß∑—ÈßÀ¡¥ 2 ™π‘¥ ¡’®”π«π 1 ™π‘¥ (Chondrophycus cartilaginous)

¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠μàÕ‡´≈≈å¡–‡√Áßª“°¡¥≈Ÿ°·≈–¡–‡√Áß‡μâ“π¡ ‚¥¬¡’§à“ IC
50
 ‡∑à“°—∫ 32 ·≈– 34 μg/ml  à«π “√ °—¥À¬“∫®“°

 “À√à“¬ ’‡¢’¬«∑—ÈßÀ¡¥ 2 ™π‘¥ ·≈–∑—Èß 2 ™π‘¥¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠μàÕ‡´≈≈å¡–‡√Áß ‚¥¬ “√ °—¥À¬“∫®“° “À√à“¬ ’‡¢’¬« (Halimeda

macroloba)  ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠μàÕ‡´≈≈å¡–‡√Áßª“°¡¥≈Ÿ°, ¡–‡√Áß™àÕßª“°, ¡–‡√Áß‡μâ“π¡ ·≈–¡–‡√Áß ¡Õß ‚¥¬¡’§à“ IC
50
 ‡∑à“°—∫ 30,

32, 28 ·≈– 41 μg/ml μ“¡≈”¥—∫ ·≈– “√ °—¥À¬“∫®“° “À√à“¬ ’‡¢’¬« (Caulerpa racemosa) ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠μàÕ‡´≈≈å

¡–‡√Áßª“°¡¥≈Ÿ° ·≈–¡–‡√Áß™àÕßª“° ‚¥¬¡’§à“ IC
50
 ‡∑à“°—∫ 18 ·≈– 36 μg/ml μ“¡≈”¥—∫ ‚¥¬‡´≈≈å∑’Ëμ“¬¡’≈—°…≥–°≈¡ ‰¡àμ‘¥·πàπ

·¬°®“°°—π‰¥âßà“¬ ‡¡◊ËÕ‡∑’¬∫°—∫‡´≈≈åª°μ‘∑’Ë¡’≈—°…≥–‡ªìπ√Ÿª°√– «¬ ‡°“–μ‘¥º‘«¿“™π–·πàπ Õ¬à“ß‰√°Áμ“¡§«√ °—¥‡æ◊ËÕÀ“ “√
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Abstract

The marine natural products are the source of structurally unique and are helpful for the discovery of bioactive

compounds for deadly diseases like cancer. The specimens of 19 seaweed species (15 brown, 2 red and 2 green

seaweeds) were collected from Chonburi and Rayong provinces along the east coast of the Gulf of Thailand by SCUBA

diving. The fresh samples were extracted with ethyl acetate. The cytotoxic activities of the crude extract were determined

by the MTT test against four cancer cell lines such as human cervical carcinoma (HeLa), human oropharyngeal

carcinoma (KB), human breast adenocarcinoma (MCF-7) and rat glioma cancer (ASK).

The crude extract of 4 among 15 brown seaweeds (Sargassum oligocystum, Sargassum swartzii, Sargassum

binderi and Turbinaria conoides) showed dose-dependent cytotoxic activity (IC
50
< 50 μg/ml). Turbinaria conoides was the

most toxicity on cervical, oropharyngeal, breast and glioma cancer cell lines with an IC
50
 of 19, 18, 22 and 25 μg/ml

respectively. For the total crude extract of 2 red seaweeds, there are 1 species (Chondrophycus cartilaginous) exhibited

cytotoxic activity against cervical and breast cancer cell lines (IC
50
= 32 and 34 μg/ml). The total crude extract of 2 green

seaweeds showed dose-dependent cytotoxic activity. Halimeda macroloba showed the toxicity on cervical, oropharyngeal,

breast and glioma cancer cell lines with an IC
50
 of 30, 32, 28 and 41 μg/ml respectively. Caulerpa racemosa showed the

toxicity on cervical and oropharyngeal cancer cell lines with an IC
50
 of 18 and 36 μg/ml respectively. The cytotoxic

activities of these crude extracts were associated with round cells, lost of cell-to-cell contact and fewer adherent cells

when compared with cuboid and polygonal in normal shape. In addition, it should be further investigated for other active

compounds against several cancer cell lines.
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 “À√à“¬ ’·¥ß Porcheria hornaminyahae ‰¥â√—∫°“√

∑¥ Õ∫„πªï 1980 ‚¥¬ ∂“∫—π National Cancer Institute (NCI)

æ∫«à“ª√–°Õ∫¥â«¬ “√‡§¡’∑’Ë¶à“‡´≈≈å¡–‡√Áß‰¥â  “À√à“¬ ’·¥ß

Callophycus serratus æ∫„π·π«™“¬Ωíòßª–°“√—ßπÈ”μ◊Èπ∑“ß

·ª ‘́øî°μÕπ„μâ ∑”°“√»÷°…“‚¥¬ ∂“∫—π Georgia Technology

Institute (University of South Pacific)  °—¥·¬°‰¥â “√

bromophycolide A ´÷Ëß¡’ƒ∑∏‘Ï¶à“‡´≈≈å¡–‡√Áß‚¥¬°√–μÿâπ

programmed cell death ·≈–¢≥–π’È°”≈—ßÕ¬Ÿà„π¢—Èπæ—≤π“‡ªìπ

¬“¶à“¡–‡√Áß™π‘¥„À¡à (Kubanek, 2005)  à«π “À√à“¬ ’‡¢’¬«

Portieria hornemannii ‰¥â√—∫°“√§—¥°√Õß®“° ∂“∫—π NCI

‡π◊ËÕß®“°¡’§«“¡‡ªìπæ‘… ŸßμàÕ ‡´≈≈å¡–‡√Áß ¡Õß ‰μ ≈”‰ â„À≠à

¢≥–π’È°”≈—ß»÷°…“¢—ÈπμàÕ‰ª„π —μ«å∑¥≈Õß (Carte, 1996)

°“√«‘®—¬·≈–øóôπøŸ°“√„™âª√–‚¬™πå®“° “À√à“¬∑–‡≈®÷ß

¡’§«“¡®”‡ªìπ ”À√—∫°“√æ÷Ëßμπ‡Õß„π√–¬–¬“« „π‚√§∑’Ë‡ªìπ

ªí≠À“¥â“π ÿ¢¿“æ¢Õßª√–™“™π™“«‰∑¬ ‡ªìπ°“√π”∑√—æ¬“°√

∑“ß∑–‡≈¡“„™â„Àâ‡ªìπª√–‚¬™πåμàÕ°“√æ—≤π“ª√–‡∑» ®“°°“√

«‘®—¬‡∫◊ÈÕßμâπ∑’Ë§≥–«‘∑¬“»“ μ√å¡À“«‘∑¬“≈—¬∫Ÿ√æ“ æ∫«à“

 “À√à“¬∑–‡≈„π·∂∫¿“§μ–«—πÕÕ°‡ªìπº≈‘μ¿—≥±å∏√√¡™“μ‘

®“°∑–‡≈∑’Ëπà“ π„® ·≈–¡’»—°¬¿“æ∑’Ë®–æ—≤π“‡ªìπ¬“μâ“π¡–‡√Áß

·μà¬—ß¢“¥À≈—°∞“π∑“ß«‘∑¬“»“ μ√å π—∫ πÿπ ‚§√ß°“√«‘®—¬π’È¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß

‡´≈≈å¡–‡√Áß¢Õß “√ °—¥∑’Ë ‰¥â®“° “À√à“¬™π‘¥μà“ßÊ „π∑–‡≈

·∂∫¿“§μ–«—πÕÕ° ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ μ√å„π°“√

æ—≤π“»—°¬¿“æ¢Õß∑√—æ¬“°√∑“ß∑–‡≈‡æ◊ËÕª√–‚¬™πå¥â“π°“√

√—°…“‚√§¡–‡√Áß

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√
 “√‡§¡’

Dimethyl sulfoxide (DMSO) ·≈– [3-(4,5-dimethy-

lthiazol-2-yl)-2, 5-diphenyl-tetrazolium bromide] (MTT) ®“°

∫√‘…—∑ Sigma Chemical Co. (St Louis, MO, USA); Õ“À“√

·≈–«— ¥ÿ‡≈’È¬ß‡´≈≈å®“°∫√‘…—∑ Gibco BRL (Gaithersburg, MD,

USA) ·≈– InVitromex (Grevenbroich, Germany)

°“√‡°Á∫μ—«Õ¬à“ß “À√à“¬∑–‡≈

‡°Á∫μ—«Õ¬à“ß∫√‘‡«≥®—ßÀ«—¥™≈∫ÿ√’ ·≈–√–¬Õß √–À«à“ß

‡¥◊Õπæƒ»®‘°“¬π 2550 ∂÷ß‡¥◊Õπ‡¡…“¬π 2551 ‚¥¬„™â‡§√◊ËÕß

™à«¬À“¬„®„μâπÈ” (SCUBA diving) ∫√‘‡«≥∑’Ë‡°Á∫μ—Èß·μà™“¬Ωíòß

®π∂÷ß·π«ª–°“√—ß æ√âÕ¡∑—Èß∫—π∑÷°¿“æ ·∫àßμ—«Õ¬à“ßÕÕ°‡ªìπ

∫∑π”

„πªí®®ÿ∫—πº≈‘μ¿—≥±å∑’Ë‰¥â®“°∏√√¡™“μ‘‡ªìπ·À≈àß ”§—≠∑’Ë

„™âº≈‘μ chemotherapeutic agents ∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß ¬“

√—°…“‚√§¡–‡√Áß∑’Ëºà“π°“√§—¥°√Õß®“° ∂“∫—π Food and Drug

Administration (FDA) ª√–‡∑» À√—∞Õ‡¡√‘°“ μ—Èß·μàªï 1960 π—Èπ

‡ªìπº≈‘μ¿—≥±å∑’Ë¡“®“°∏√√¡™“μ‘¡“°°«à“ 50% ·≈–μ—Èß·μàªï

1996-2000 ¡’º≈‘μ¿—≥±å∑’Ë‡°’Ë¬«°—∫ cytotoxic bioassay ¡“°°«à“

400 ™π‘¥∑’Ë °—¥‰¥â®“°∑–‡≈ ¥—ßπ—Èπ·π«‚πâ¡°“√«‘®—¬‡°’Ë¬«°—∫

º≈‘μ¿—≥±å∑’Ë‰¥â®“°∏√√¡™“μ‘®÷ß¡ÿàß‰ª Ÿà ‘Ëß∑’Ë¡’°”‡π‘¥Õ¬Ÿà„π∑–‡≈ (Kim

& Park, 2002) ¡’§”°≈à“««à“¡À“ ¡ÿ∑√‡ªìπ·À≈àß„Àâ°”‡π‘¥™’«‘μ

«mother of origin of life» æ◊Èπ∑’Ë„π‚≈°‡ªìπ à«π∑’Ë‡ªìπ¡À“ ¡ÿ∑√

∂÷ß 70% ·À≈àß∑√—æ¬“°√∑“ß∑–‡≈∑’Ë‡°’Ë¬«°—∫ biomedical

compounds ‰¥â·°à sponges (37%), coelenterates (21%),

microorganisms (18%), algae (9%), echinoderms (6%),

tunicates (6%), mulluscs (2%), bryozoans (1%) π—°«‘®—¬

∑—Ë«‚≈°®÷ß¡ÿàß‡πâπ∑’Ë®–§âπ§«â“À“¬“™π‘¥„À¡à ”À√—∫√—°…“‚√§√â“¬·√ß

„π¡πÿ…¬å‡™àπ‚√§¡–‡√Áß ‡ªìπμâπ (Jha & Rong, 2004)

 “√ °—¥À¬“∫ fucoidan ®“° “À√à“¬ ’πÈ”μ“≈„π

ª√–‡∑»‡°“À≈’  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‡μâ“π¡

(MCF-7) ‚¥¬¡’ “√ ”§—≠§◊Õ sulfated fucoidan „πª√‘¡“≥

¡“°°«à“ desulfated fucoidan ́ ÷Ëß “√¥—ß°≈à“«‰ª®—∫°—∫ DNA ∑”„Àâ

‰¡à “¡“√∂‡°‘¥ DNA replication ‡´≈≈å®÷ß‰¡à “¡“√∂·∫àßμ—«‰¥â

°“√»÷°…“π’È ‰¥â„Àâ¢âÕ‡ πÕ·π–„π°“√π”¡“‡ªìπ¬“μâ“π¡–‡√ÁßμàÕ‰ª

(Park et al., 2002)  “√ sulfated polysaccharides (fucoidan)

∑’Ë °—¥‰¥â®“° “À√à“¬ ’πÈ”μ“≈ ÕÕ°ƒ∑∏‘Ïμâ“π¡–‡√Áß‚¥¬°√–μÿâπ

°√–∫«π°“√ apoptosis ºà“π∑“ß‡Õπ‰´¡å caspase-3 ·≈–

caspase-7 (Aisa et al., 2005: Teruya et al., 2007) ·≈–°“√

‡æ‘Ë¡ª√‘¡“≥ sulfate „π fucoidan ¡’º≈‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√

μâ“π¡–‡√Áß ·≈– ¬—∫¬—Èß°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ (Koyanagi et al.,

2003) Õ¬à“ß‰√°Áμ“¡ “√ fucoidan ®“° “À√à“¬ ’πÈ”μ“≈

Cladosiphon okamuranus ‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å

¡–‡√ÁßμàÕ¡πÈ”‡À≈◊Õß (U937) (Teruya et al., 2007) ́ ÷Ëß Õ¥§≈âÕß

°—∫ “√ fucoidan ®“° “À√à“¬ ’πÈ”μ“≈ Fucus evanescens

‰¡à “¡“√∂°√–μÿâπ apoptosis „π‡´≈≈å¡–‡√ÁßμàÕ¡πÈ”‡À≈◊Õß∑—Èß™π‘¥

T cells ·≈– B cells ∂÷ß·¡â«à“®–„™â§«“¡‡¢â¡¢âπ∑’Ë Ÿß∂÷ß 500

μg/ml ·μà‡¡◊ËÕπ” “√ °—¥¥—ß°≈à“«¡“„™â√à«¡°—∫¬“√—°…“¡–‡√Áß

etoposide æ∫°“√μ“¬¢Õß‡´≈≈å¡–‡√Áß·∫∫ apoptosis ‡æ‘Ë¡¢÷Èπ

2 ‡∑à“ ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫ etoposide ‡æ’¬ßÕ¬à“ß‡¥’¬«

(Philchenkov et al., 2007)
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2  à«π  à«π∑’Ë 1 „ à∂ÿßæ≈“ μ‘°√—°…“ ¿“æμ—«Õ¬à“ß¥â«¬°“√

·™àπÈ”·¢Áßπ”¡“¬—ßÀâÕßªØ‘∫—μ‘°“√‡§¡’‡æ◊ËÕ„™â„π°“√ °—¥ “√À¬“∫

 à«π∑’Ë 2 ∑”μ—«Õ¬à“ß·Àâß (herbarium specimens) ‡æ◊ËÕπ”‰ª

®”·π°™π‘¥¿“¬„πÀâÕßªØ‘∫—μ‘°“√μàÕ‰ª

°“√»÷°…“¿“¬„πÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ®”·π°™π‘¥ “À√à“¬

∑–‡≈ ‚¥¬°“√»÷°…“®“°‚§√ß √â“ß¿“¬πÕ° æ√âÕ¡∑—Èß∫—π∑÷°¿“æ

√“¬≈–‡Õ’¬¥ ·≈–»÷°…“‚§√ß √â“ß¿“¬„π ‚¥¬π”μ—«Õ¬à“ß∑’Ë·Àâß

¡“μ—¥‡ªìπ™‘Èπ∫“ßÊ ‚¥¬„™â„∫¡’¥μ—¥„μâ°≈âÕß®ÿ≈∑√√»πå ¬âÕ¡ ’¥â«¬

1 ‡ªÕ√å‡´Áπμå aniline bule ∑”‡ªìπ ‰≈¥å∂“«√‚¥¬„™â 50 ‡ªÕ√å‡´Áπμå

Karo syrup »÷°…“‡π◊ÈÕ‡¬◊ËÕ “À√à“¬¿“¬„μâ°≈âÕß®ÿ≈∑√√»πå‡æ◊ËÕ

π”¡“«‘‡§√“–ÀåÀ“™◊ËÕ∑“ß«‘∑¬“»“ μ√å (Ajisaka, 2002)

°“√ °—¥ “√μ—«Õ¬à“ß

μ—«Õ¬à“ß ¥ °—¥¥â«¬‡¡∑∏“πÕ≈·≈â«∑”°“√·¬°™—Èπ

(partition) μàÕ¥â«¬μ—«∑”≈–≈“¬º ¡√–À«à“ß‰¥§≈Õ‚√¡’‡∑π·≈–

‡Õ∑∏‘≈Õ–´’‡μ¥ (Õ—μ√“ à«π 1:1) √–‡À¬μ—«∑”≈–≈“¬ÕÕ°®π‰¥â

 “√ °—¥À¬“∫ (crude extracts) ≈–≈“¬ “√ °—¥∑’Ë§«“¡‡¢â¡¢âπ

10 mg/ml ¥â«¬ DMSO ®“°π—Èπ∑”„Àâª√“»®“°‡™◊ÈÕ‚¥¬°√Õß¥â«¬

membrane nylon filter ¢π“¥ 0.2 μm ·≈â«‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘

-4oC

°“√‡≈’È¬ß‡´≈≈å

‡´≈≈å¡–‡√Áß‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“° ∂“∫—π¡–‡√Áß·Ààß

™“μ‘ ¡’ 4 ™π‘¥‰¥â·°à ¡–‡√Áß™àÕßª“° (human oropharyngeal

carcinoma, KB), ¡–‡√Áßª“°¡¥≈Ÿ° (human cervical carcinoma,

HeLa), ¡–‡√Áß‡μâ“π¡ (human breast adenocarcinoma, MCF-

7), ¡–‡√Áß ¡Õß (rat glioma cancer, ASK) °“√‡≈’È¬ß‡´≈≈å ∑”°“√

‡μ√’¬¡‡´≈≈å∑’Ë§«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 105 cells/ml ¥â«¬ RPMI 1640

„π culture flask ¿“¬„μâÕÿ≥À¿Ÿ¡‘ 37oC, 5% CO
2
 ‚¥¬„™â‡«≈“

ª√–¡“≥ 2-3 «—π ®π¡’®”π«π‡´≈≈å‡æ‘Ë¡¢÷Èπ‡ªìπ 106 cells/ml

μ√«®¥Ÿ‡ªÕ√å‡´Áπ‡´≈≈å∑’Ë‡°“–æ◊Èπº‘«ºà“π∑“ß°≈âÕß stereoscope

°“√∑¥ Õ∫§«“¡‡ªìπæ‘…¢Õß “√ °—¥À¬“∫

‡μ√’¬¡‡´≈≈å∑’Ë§«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ∑’Ë 5 x 104 cells/ml „π

96 well plate ·≈â«∫à¡‡´≈≈å¥â«¬μ—«∑”≈–≈“¬ DMSO (0.21%)

π“π 24 ™¡. ·≈– “√ °—¥À¬“∫∑’Ë§«“¡‡¢â¡¢âπ 0-500 μg/ml π“π

48 ™¡.  à«π positive control π—Èπ∑”°“√∑¥ Õ∫¥â«¬¬“

Doxorubicin ∑’Ë§«“¡‡¢â¡¢âπ 0-10 μg/ml π“π 48 ™¡. ·≈â«

«‘‡§√“–Àå‡´≈≈å∑’Ë¡’™’«‘μ¥â«¬‡∑§π‘§ MTT ‚¥¬π” “√≈–≈“¬ MTT

(5 g/L) ª√‘¡“μ√ 30 μl „ à≈ß„π well ∑’ËμâÕß°“√∑¥ Õ∫ ®“°π—Èπ

∫à¡¿“¬„μâÕÿ≥À¿Ÿ¡‘ 37oC, 5% CO
2
 π“π 3 ™¡. ·≈â«≈–≈“¬º≈÷°

formazan ¥â«¬ DMSO ª√‘¡“μ√ 100 μl «—¥§à“°“√¥Ÿ¥°≈◊π· ß

¥â«¬‡§√◊ËÕß ELISA plate reader ∑’Ë§«“¡¬“«§≈◊Ëπ 570 nm

®“°π—Èππ”§à“∑’Ë‰¥â¡“§”π«≥À“‡ªÕ√å‡´Áπ‡´≈≈å∑’Ë¡’™’«‘μ (% cell

viability) ‚¥¬„™â Ÿμ√¥—ßπ’È

 √â“ß°√“ø√–À«à“ß % cell viability (·°π y) °—∫§«“¡

‡¢â¡¢âπ¢Õß “√ °—¥À¬“∫ (·°π x) ®“°°√“øπ’È “¡“√∂§”π«≥

À“ ¢π“¥§«“¡‡¢â¡¢âπ¢Õß “√ °—¥À¬“∫∑’Ë “¡“√∂¬—∫¬—Èß°“√

‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å¡–‡√Áß‰¥â 50% (Inhibitory concentration

at 50%, IC
50
)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

∑”°“√∑¥≈Õß 4 §√—Èß ‡¢’¬π°√“ø‚¥¬„™â ‚ª√·°√¡

MicrocalTM Origin 6 · ¥ßº≈‡ªìπ§à“ mean ± standard error

of mean (S.E.M)

º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈

®“°°“√‡°Á∫μ—«Õ¬à“ß∫√‘‡«≥®—ßÀ«—¥™≈∫ÿ√’ ·≈–®—ßÀ«—¥√–¬Õß

√–À«à“ß‡¥◊Õπæƒ»®‘°“¬π 2550 ∂÷ß‡¥◊Õπ¡°√“§¡ 2551 ‰¥â

μ—«Õ¬à“ß “À√à“¬∑–‡≈ 19 ™π‘¥ ª√–°Õ∫¥â«¬ “À√à“¬ ’πÈ”μ“≈

15 ™π‘¥  “À√à“¬ ’·¥ß 2 ™π‘¥ “À√à“¬ ’‡¢’¬« 2 ™π‘¥ ‚¥¬

®—ßÀ«—¥™≈∫ÿ√’‡°Á∫μ—«Õ¬à“ß∫√‘‡«≥À“¥π“ß√Õß À“¥‡¢“À¡“®Õ

‡°“–¢“¡ ‡°“–·√¥ ·≈–‡°“–®√–‡¢â Õ”‡¿Õ —μÀ’∫‰¥âμ—«Õ¬à“ß

 “À√à“¬∑–‡≈ 10 μ—«Õ¬à“ß ª√–°Õ∫¥â«¬ “À√à“¬ ’πÈ”μ“≈ 6 ™π‘¥

 “À√à“¬ ’·¥ß 2 ™π‘¥  “À√à“¬ ’‡¢’¬« 2 ™π‘¥  ”À√—∫®—ßÀ«—¥

√–¬Õß‡°Á∫μ—«Õ¬à“ß∫√‘‡«≥»Ÿπ¬å«‘®—¬·≈–æ—≤π“ª√–¡ß∑–‡≈

Õà“«‰∑¬Ωíòßμ–«—πÕÕ° Õ”‡¿Õ‡æ ·≈–‡°“–¡—π„π Õ”‡¿Õ·°≈ß‰¥â

μ—«Õ¬à“ß “À√à“¬ ’πÈ”μ“≈ 9 ™π‘¥ (μ“√“ß∑’Ë 1)

„ππà“ππÈ”‰∑¬  “À√à“¬ ’πÈ”μ“≈‡ªìπ “À√à“¬°≈ÿà¡∑’Ëæ∫

¡“°∑’Ë ÿ¥ ¡’°“√·æ√à°√–®“¬ Ÿß‡°◊Õ∫∑ÿ°æ◊Èπ∑’Ë ‡™àπ °ÿ≈ Padina ·≈–

Sargassum ‡π◊ËÕß®“°¡’¢π“¥„À≠à°«à“ “À√à“¬°≈ÿà¡Õ◊Ëπ ®÷ßæ∫

∑—Ë«‰ª„πª√‘¡“≥ Ÿß ®“°°“√ ”√«®™“¬Ωíòß∑–‡≈Õà“«‰∑¬æ∫

 “À√à“¬ ’πÈ”μ“≈∑∂Ÿ°∫—π∑÷°‰«â≈à“ ÿ¥§◊Õ Sargassum oligocystum

Montagne (Noiraksa et al., 2006) °“√∑’Ë “À√à“¬¡’ ’πÈ”μ“≈

‡π◊ËÕß®“°¡’ª√‘¡“≥¢Õß carotenoid ™π‘¥ fucoxanthin ¡“°

°«à“√ß§«—μ∂ÿ ’Õ◊ËπÊ  “À√à“¬ ’·¥ß à«π„À≠à¢÷ÈπÕ¬Ÿà„π∑–‡≈ æ∫

°√–®“¬Õ¬Ÿà‰¥â∑—Ë«‚≈°  “¡“√∂¢÷Èπ„π∑’Ë≈÷°‰¥â¥’°«à“ “À√à“¬°≈ÿà¡Õ◊Ëπ

¡’√ß§«—μ∂ÿ§◊Õ phycobilin ¡’∑—≈≈— ‡ªìπæÿà¡ ’·¥ß‡¢â¡  à«π≈à“ß

‡ªìπ√“°¬÷¥‡°“– ¢÷Èπ∫π°âÕπÀ‘πÀ√◊Õ´“°ª–°“√—ß ∫√‘‡«≥™“¬Ωíòß

∑’ËπÈ”∑à«¡∂÷ß  “À√à“¬ ’‡¢’¬«‡ªìπ°≈ÿà¡∑’Ë¡’‚§√ß √â“ß§≈â“¬æ◊™™—Èπ Ÿß
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% Cell viability =        x 100
Absorbance at 570 nm of sample______________
Absorbance at 570 nm of control



¡’∑—Èß§≈Õ‚√øî≈≈å ‡Õ ·≈–∫’‡™àπ‡¥’¬«°—∫æ◊™∫°  “À√à“¬∑–‡≈∑’Ë

‡ªìπ “À√à“¬ ’‡¢’¬«æ∫πâÕ¬¡“°‡æ’¬ß 10% Õ’° 90% ‡ªìπ

 “À√à“¬πÈ”®◊¥ æ«°∑’Ë‡ªìπ “À√à“¬∑–‡≈¢÷ÈπÕ¬Ÿà‰¥âμ—Èß·μà™“¬Ωíòß∑’Ë

πÈ”∑à«¡∂÷ß‰ª®π∂÷ß√–¥—∫πÈ”≈ßμË” ÿ¥ ‡¡◊ËÕπÈ”≈ß®–‚º≈à„Àâ‡ÀÁπ‡ªìπ

 ’‡¢’¬«μ“¡√‘¡∑–‡≈ À√◊Õ“®Ωíß à«π≈à“ßÕ¬Ÿà „πæ◊Èπ∑√“¬ ‚º≈à

‡©æ“– à«π∫π¢÷Èπ¡“‡Àπ◊Õæ◊Èπ¥‘π ¡’√“°‡°“–∫πÀ‘π ´“°ª–°“√—ß

·≈–‡ª≈◊Õ°ÀÕ¬ (°“≠®π¿“™πå, 2550) μ—«Õ¬à“ß “À√à“¬∑–‡≈∑’Ë

æ∫„π∑–‡≈®—ßÀ«—¥™≈∫ÿ√’ ·≈–√–¬Õß · ¥ß√“¬≈–‡Õ’¬¥„πμ“√“ß

∑’Ë 1 ·≈–¿“æ∑’Ë 1

                                           μ—«Õ¬à“ß ®—ßÀ«—¥ «—π∑’Ë‡°Á∫

                          ™π‘¥ √À—   “À√à“¬∑–‡≈

1. Sargassum oligocystum Montagne AC-01  ’πÈ”μ“≈ ™≈∫ÿ√’ 25/11/2550

2. Sargassum swartzii (Turner) C. Agardh AC-02  ’πÈ”μ“≈ ™≈∫ÿ√’ 25/11/2550

3. Sargassum binderi Sonder AC-03  ’πÈ”μ“≈ ™≈∫ÿ√’ 25/11/2550

4. Turbinaria conoides (J. Agardh) Kutzing AC-04  ’πÈ”μ“≈ ™≈∫ÿ√’ 5/12//2550

5. Padina australis Hauck AC-05  ’πÈ”μ“≈ ™≈∫ÿ√’ 5/12/2550

6. Caulerpa racemosa var. macrophysa

(Sonder ex Kutzing) Taylor AC-06  ’‡¢’¬« ™≈∫ÿ√’ 5/12/2550

7. Gracilaria salicornia (C. Agardh) Dawson AC-07  ’·¥ß ™≈∫ÿ√’ 5/12/2550

8. Halimeda macroloba Decaisne AC-08  ’‡¢’¬« ™≈∫ÿ√’ 5/12/2550

9. Padina santae-crucis Borgesen AC-09  ’πÈ”μ“≈ √–¬Õß 5/12/2550

10. Padina australis Hauck AC-10  ’πÈ”μ“≈ √–¬Õß 24/12/2550

11. Sargassum baccularia (Mertens) C. Agardh AC-11  ’πÈ”μ“≈ √–¬Õß 24/12/2550

12. Lobophora variegata (Lamouroux) Womersley ex Oliveira AC-12  ’πÈ”μ“≈ √–¬Õß 24/12/2550

13. Sargassum oligocystum Montagne AC-13  ’πÈ”μ“≈ √–¬Õß 24/12/2550

14. Sargassum binderi Sonder AC-14  ’πÈ”μ“≈ √–¬Õß 24/12/2550

15. Padina antillarum (Kutzing) Piccone AC-15  ’πÈ”μ“≈ √–¬Õß 26/12/2550

16. Sargassum polycystum C. Agardh AC-16  ’πÈ”μ“≈ √–¬Õß 26/12/2550

17. Colpomenia sinuosa (Mertens ex Roth) Derbes et Solier AC-17  ’πÈ”μ“≈ √–¬Õß 26/12/2550

18. Chondrophycus cartilagineus (Yamada) Garbary et Harper AC-19  ’·¥ß ™≈∫ÿ√’ 14/1/2551

19. Sargassum polycystum C. Agardh AC-20  ’πÈ”μ“≈ ™≈∫ÿ√’ 14/1/2551

μ“√“ß∑’Ë 1 μ—«Õ¬à“ß “À√à“¬∑–‡≈ „π®—ßÀ«—¥™≈∫ÿ√’ ·≈–®—ßÀ«—¥√–¬Õß

¨

¨

¨

û

®—π∑√«√√≥  · ß·¢, ®ß°≈≥’  ®ßÕ√à“¡‡√◊Õß ·≈– ∏‘¥“√—μπå  πâÕ¬√—°…“ / «“√ “√«‘∑¬“»“ μ√å∫Ÿ√æ“. 14 (2552) 2 : 88-9892



¿“æ∑’Ë 1 μ—«Õ¬à“ß “À√à“¬∑–‡≈„π®—ßÀ«—¥™≈∫ÿ√’ ·≈–®—ßÀ«—¥√–¬Õß

 

Sargassum oligocystum (AC-01)  Sargassum swartzii (AC-02) Sargassum binderi (AC-03) 

 

Turbinaria conoides (AC-04) Padina australis (AC-05) Caulerpa racemosa (AC-06) 

   

Gracilaria salicornia (AC-07) Halimeda macroloba (AC-08) Padina santae-crucis (AC-09) 

 

Padina australis (AC-10) Sargassum baccularia (AC-11) Lobophora variegate (AC-12) 

 

Sargassum oligocystum (AC-13) Sargassum binderi (AC-14) Padina antillarum (AC-15) 

 

Sargassum polycystum (AC-16) Colpomenia sinuosa (AC-17) Chondrophycus cartilagineus(AC-18) 

 

Sargassum polycystum (AC-19) 
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‡¡◊ËÕ∫à¡ “√ °—¥À¬“∫§√∫ 48 ™—Ë«‚¡ß æ∫«à“‡´≈≈å„π°≈ÿà¡

negative control ¿“¬„μâ°≈âÕß®ÿ≈∑√√»πå·∫∫À—«°≈—∫ ¡’

≈—°…≥–‡´≈≈å‡À¬’¬¥¬“«‡ªìπ√Ÿª°√– «¬ ¡’®”π«π‡´≈≈å∑’Ë‡°“–æ◊Èπ

¡“°°«à“ 95% ‡ªìπ≈—°…≥–°“√‡°“–∑’Ë·πàπ¡“° ‡¡◊ËÕ‰¥â√—∫°“√

‡¢¬à“·√ßÊ ‡´≈≈å¬—ß§ß‰¡àÀ≈ÿ¥®“°º‘«¿“™π–‡≈’È¬ß‡´≈≈å · ¥ß„Àâ

‡ÀÁπ«à“μ—«∑”≈–≈“¬ (DMSO: 0.21%) ∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È

‰¡à¡’º≈μàÕ°“√μ“¬¢Õß‡´≈≈å¡–‡√Áß  μà“ß®“°°≈ÿà¡∑’Ë‰¥â√—∫  Doxorubicin

(positive control) ·≈–°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥À¬“∫ ´÷Ëßæ∫´—¬‚μ

æ≈“ ¡¢√ÿ¢√– ‡´≈≈å¡’≈—°…≥–°≈¡·∑π∑’Ë®–‡ªìπ√Ÿª°√– «¬ ®”π«π

‡´≈≈å∑’Ë‡°“–æ◊Èπº‘«≈¥≈ßμ“¡§«“¡‡¢â¡¢âπ∑’Ë‡æ‘Ë¡¢÷Èπ ‡ªìπ≈—°…≥–

°“√‡°“–∑’Ë‰¡à·πàπ  “¡“√∂À≈ÿ¥®“°æ◊Èπº‘«‰¥âßà“¬‡¡◊ËÕ‡¢¬à“ ·≈–

‡¡◊ËÕ«—¥®”π«π‡´≈≈å∑’Ë¡’™’«‘μ¥â«¬‡∑§π‘§ MTT æ∫«à“¡’®”π«π‡´≈≈å

∑’Ë¡’™’«‘μ≈¥≈ß ´÷Ëß —¡æ—π∏å°—∫®”π«π‡´≈≈å∑’Ë¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå

·∫∫À—«°≈—∫ ‚¥¬°≈ÿà¡∑’Ë‰¥â√—∫ Doxorubicin ¡’§à“ IC
50
 Õ¬Ÿà„π™à«ß

0.5-3 μg/ml „π‡´≈≈å¡–‡√Áß∑—Èß 4 ™π‘¥§◊Õ HeLa, KB, MCF-7

·≈– ASK °≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥À¬“∫®“° “À√à“¬ ’πÈ”μ“≈ (15

™π‘¥)  “À√à“¬ ’πÈ”μ“≈™π‘¥ Turbinaria conoides ¡’§à“ IC
50

Õ¬Ÿà„π™à«ß 18-25 μg/ml „π‡´≈≈å¡–‡√Áß∑—Èß 4 ™π‘¥  “√ °—¥

À¬“∫®“° “À√à“¬ ’·¥ß (2 ™π‘¥) æ∫«à“ Chondrophycus

cartilaginous ¡’§à“ IC
50
 ‡∑à“°—∫ 32 ·≈– 34 μg/ml „π‡´≈≈å

¡–‡√Áß 2 ™π‘¥§◊Õ HeLa ·≈– MCF-7  à«π “√ °—¥À¬“∫®“°

 “À√à“¬ ’‡¢’¬« (2 ™π‘¥) §◊Õ Halimeda macroloba ¡’§à“ IC
50

Õ¬Ÿà„π™à«ß 28-41 μg/ml „π‡´≈≈å¡–‡√Áß∑—Èß 4 ™π‘¥  à«π Caulerpa

racemosa ¡’§à“ IC
50
 ‡∑à“°—∫ 18 ·≈– 36 μg/ml „π‡´≈≈å¡–‡√Áß

2 ™π‘¥§◊Õ HeLa ·≈– KB ¥—ß√“¬≈–‡Õ’¬¥μàÕ‰ªπ’È

 “√ °—¥À¬“∫®“° “À√à“¬ ’πÈ”μ“≈

 “À√à“¬ ’πÈ”μ“≈∑’Ë¡’ª√– ‘∑∏‘Ï¿“æ Ÿß„π°“√¬—∫¬—Èß°“√

‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß¡’ 4 ™π‘¥Õ¬Ÿà„π«ß»å Sargassaccae ‰¥â·°à

 “√ °—¥À¬“∫®“° Sargassum oligocystum Montagne (AC-

01) ¡’§à“ IC
50
 Õ¬Ÿà„π™à«ß 24-30 μg/ml „π‡´≈≈å¡–‡√Áß 3 ™π‘¥§◊Õ

HeLa, KB ·≈– MCF-7  “√ °—¥À¬“∫®“° Sargassum swartzii

(Turner) C. Agardh (AC-02) ¡’§à“ IC
50
 Õ¬Ÿà„π™à«ß 17-38 μg/ml

„π‡´≈≈å¡–‡√Áß 2 ™π‘¥§◊Õ HeLa ·≈– KB  “√ °—¥À¬“∫®“°

Sargassum binderi Sonder (AC-03) ¡’§à“ IC
50
 Õ¬Ÿà„π™à«ß 35-

37 μg/ml „π‡´≈≈å¡–‡√Áß 2 ™π‘¥§◊Õ  HeLa ·≈– KB  à«π “√

 °—¥À¬“∫®“° Turbinaria conoides (J. Agardh) Kutzing (AC-

04) ¡’§à“ IC
50
 Õ¬Ÿà„π™à«ß 18-25 μg/ml „π‡´≈≈å¡–‡√Áß 4 ™π‘¥§◊Õ

HeLa, KB, MCF-7 ·≈– ASK ‚¥¬ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß‡æ‘Ë¡

¡“°¢÷Èπ‡ªìπ —¥ à«πμ“¡§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë‡æ‘Ë¡¢÷Èπ (dose-

¨

dependent cytotoxicity) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ “À√à“¬™π‘¥‡¥’¬«°—π

·μà§π≈–®—ßÀ«—¥ μ—«Õ¬à“ß‡™àπ AC-01 °—∫ AC-13, AC-03 °—∫

AC-14 ·≈– AC-16 °—∫ AC-20 æ∫«à“ “√ °—¥À¬“∫®“°

 “À√à“¬ ’πÈ”μ“≈∑’Ë‡°Á∫®“°®—ßÀ«—¥™≈∫ÿ√’¡’ª√– ‘∑∏‘¿“æ¥’°«à“

®—ßÀ«—¥√–¬Õß ¬°‡«âπ AC-20 μàÕ‡´≈≈å KB ´÷Ëß “À√à“¬ ’πÈ”μ“≈

∑’Ë‡°Á∫®“°®—ßÀ«—¥√–¬Õß¡’ª√– ‘∑∏‘¿“æ¥’°«à“®—ßÀ«—¥™≈∫ÿ√’√“¬

≈–‡Õ’¬¥· ¥ß„πμ“√“ß 2

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“¡’ “À√à“¬™π‘¥‡¥’¬«°—π ·μà‡°Á∫

¡“®“°®—ßÀ«—¥∑’Ë·μ°μà“ß°—π æ∫«à“¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß

°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß∑’Ëμà“ß°—π ∑—Èßπ’È‡π◊ËÕß¡“®“° “√ ”§—≠∑’Ë

ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áßπ—Èπ  Õ“®‡ªìπ “√∑ÿμ‘¬¿Ÿ¡‘∑’Ë

‡°‘¥¢÷Èπ„π∏√√¡™“μ‘√–À«à“ß°√–∫«π°“√‡μ‘∫‚μ  ¿“¬„μâ ‘Ëß·«¥≈âÕ¡

∑’Ë‡©æ“–  “À√à“¬™π‘¥‡¥’¬«°—π∑’Ë‡°‘¥„π ‘Ëß·«¥≈âÕ¡μà“ß°—π ®÷ß¡’

°“√ÕÕ°ƒ∑∏‘Ï∑’Ë·μ°μà“ß°—π‰¥â (Patterson et al., 1984) ¥—ßπ—Èπ ∂“π∑’Ë

·≈–ƒ¥Ÿ°“≈∑’Ë‡°Á∫μ—«Õ¬à“ß®÷ß‡ªìπ ‘Ëß ”§—≠Õ¬à“ß¬‘Ëß

√ß§«—μ∂ÿ¢Õß “À√à“¬ ’πÈ”μ“≈ §◊Õ carotenoid ™π‘¥

fucoxanthin ·≈– sulfated fucan (fucoidan) ‡ªìπÕß§å

ª√–°Õ∫À≈—° ´÷Ëß “√ fucoxanthin ¬—ß “¡“√∂À¬ÿ¥°“√·∫àßμ—«

„π√–¬– G1 ¢Õß cell cycle „π‡´≈≈å HepG2 ·≈– DU145 ®÷ß

∑”„Àâ‡´≈≈å¡–‡√Áß¥—ß°≈à“«‰¡à “¡“√∂‡®√‘≠μàÕ‰ª‰¥â (Yoshiko, 2007)

‚¥¬∑—Ë«‰ª‡¡◊ËÕ‡´≈≈å¡–‡√Áß·æ√à°√–®“¬‰ªÕ«—¬«–Õ◊Ëπ®”‡ªìπμâÕß¡’

°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥‡æ◊ËÕπ”Õ“À“√‰ª‡≈’È¬ß‡´≈≈å ¥—ßπ—Èπ∂â“¡’°“√

¬—∫¬—Èß°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥‰¥â ®÷ß‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ë„™â√—°…“‚√§

¡–‡√Áß ´÷Ëß “√ fucoxanthin ·≈– fucoxanthinol ®“° “À√à“¬

 ’πÈ”μ“≈¡’§ÿ≥ ¡∫—μ‘¬—∫¬—Èß°“√·∫àßμ—«¢Õß endothelial cells „π

°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ ®÷ßπà“®–¡’ª√–‚¬™πå„π°“√ªÑÕß°—π°“√·æ√à

°√–®“¬¢Õß‡´≈≈å¡–‡√Áß (Tatsuya et al., 2006)

 “√ °—¥À¬“∫®“° “À√à“¬ ’·¥ß

 “√ °—¥À¬“∫®“° “À√à“¬ ’·¥ß∑’ËÕ¬Ÿà„π«ß»å Rhodome-

laceae §◊Õ Chondrophycus cartilagineus (Yamada) Garbary

et Harper (AC-19) ¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√¬—∫¬—Èß°“√‡®√‘≠

¢Õß‡´≈≈å¡–‡√Áß ‚¥¬¡’§à“ IC
50
 = 32 ·≈– 34 μg/ml „π‡´≈≈å

HeLa ·≈– MCF-7 μ“¡≈”¥—∫ ·≈–¡’ª√– ‘∑∏‘¿“æ≈¥≈ß„π‡´≈≈å

KB ·≈– ASK ‚¥¬¡’§à“ IC
50
= 59 ·≈– 90 μg/ml μ“¡≈”¥—∫

 à«π “À√à“¬ ’·¥ß Gracilaria salicornia (C. Agardh) Dawson

(AC-07) ¡’§à“ IC
50
 Õ¬Ÿà„π™à«ß 100-118 μg/ml „π‡´≈≈å¡–‡√Áß

4 ™π‘¥§◊Õ HeLa, KB, MCF-7 ·≈– ASK ÷́Ëß¡’ª√– ‘∑∏‘¿“æ

μË”°«à“ “À√à“¬ ’·¥ß Chondrophycus cartilagineus ¥—ß√“¬

≈–‡Õ’¬¥· ¥ß„πμ“√“ß 3
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μ“√“ß∑’Ë 2 ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß (IC
50
 ± S.E.M) ¢Õß “√ °—¥À¬“∫®“° “À√à“¬ ’πÈ”μ“≈ 15 ™π‘¥ ·≈–

Doxorubicin μàÕ‡´≈≈å¡–‡√Áß 4 ™π‘¥ (n = 4)

                       ™π‘¥ √À—  ®—ßÀ«—¥             IC
50
 (μg/ml)

HeLa KB MCF-7 ASK

Doxorubicin (Positive control) - - 2.12±0.08 0.5±0.01 0.5±0.02 3±0.08

Sargassum oligocystum Montagne AC-01 ™≈∫ÿ√’ 24±0.9 30±1.3 26±1.2 64±4.81

Sargassum oligocystum Montagne AC-13 √–¬Õß 119±4.81 87±5.92 120±4.41 405±14.8

Sargassum binderi Sonder AC-03 ™≈∫ÿ√’ 35±2.38 37±3.17 >300 91±4.98

Sargassum binderi Sonder AC-14 √–¬Õß 313±15.9 199±13.2 337±16.2 >500

Sargassum polycystum C. Agardh AC-16 ™≈∫ÿ√’ 71±3.56 199±9.12 105±8.34 465±17.3

Sargassum polycystum C. Agardh AC-20 √–¬Õß 130±5.38 52±1.29 119±4.21 278±9.12

Sargassum swartzii (Turner) C. Agardh AC-02 ™≈∫ÿ√’ 17±0.98 38±1.21 80±3.92 80±4.17

Turbinaria conoides (J. Agardh) Kutzing AC-04 ™≈∫ÿ√’ 18±0.65 19±1.65 22±1.38 25±1.27

Sargassum baccularia (Mertens) C. Agardh AC-11 √–¬Õß 117±7.39 84±3.16 137±3.18 >500

Lobophora variegata (Lamouroux) AC-12 √–¬Õß 126±6.17. 107±4.95 107±5.84 437±11.3

Womersley ex Oliveira

Padina australis Hauck AC-05 ™≈∫ÿ√’ 136±7.29 >300 >300 >300

Padina australis Hauck AC-10 √–¬Õß 326±14.2 313±9.34 350±8.76 >500

Padina santae-crucis B∅rgesen AC-09 √–¬Õß 252±7.26 200±3.78 245±5.18 >500

Padina antillarum (Kutzing) Piccone AC-15 √–¬Õß 240±5.24 165±3.43 296±6.21 >500

Colpomenia sinuosa (Mertens ex Roth) AC-17 √–¬Õß 179±4.92 190±6.13 374±3.95 >500

Derbes et Solier

¨

¨

û

μ“√“ß∑’Ë 3 ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß (IC
50
 ± S.E.M) ¢Õß “√ °—¥À¬“∫®“° “À√à“¬ ’·¥ß (n = 4)

                       ™π‘¥ √À—  ®—ßÀ«—¥             IC
50
 (μg/ml)

HeLa KB MCF-7 ASK

Gracilaria salicornia (C. Agardh) Dawson AC-07 ™≈∫ÿ√’ 115±1.9 118±3.35 100±1.4 113±2.31

Chondrophycus cartilagineus (Yamada) AC-19 ™≈∫ÿ√’ 32±1.99 59±3.24 34±1.74 90±4.11

Garbary et Harper
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®“°°“√»÷°…“∑’Ëºà“π¡“æ∫ “√ ”§—≠„π “À√à“¬ ’·¥ß§◊Õ

carregeenan ‡ªìπ “√‚æ≈‘·´§§“‰√¥ǻ ÷Ëß¡—°√«¡°—∫ “√ª√–°Õ∫

æ«°‚ª√μ’πÀ√◊Õ≈‘ªî¥ ¡’∫∑∫“∑Àπâ“∑’Ëμà“ßÊ ∑“ß™’«¿“æ ‡™àπ

‡ªìπ·À≈àßæ≈—ßß“π ‡ªìπÕß§åª√–°Õ∫‚§√ß√à“ß¢Õß ‘Ëß¡’™’«‘μ

§«∫§ÿ¡ªØ‘°‘√‘¬“∑“ß¥â“πÕ‘¡¡Ÿπ ®÷ß¡’§«“¡ ”§—≠∑“ß™’««‘∑¬“

·≈– √’√«‘∑¬“ ‡™àπ ƒ∑∏‘Ïμâ“π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ μâ“π‰«√—  μâ“π

°“√Õ—°‡ ∫ œ≈œ „πªí®®ÿ∫—π¡’°“√ª√–¬ÿ°μå„™â “√ª√–°Õ∫°≈ÿà¡

‚æ≈‘·´§§“‰√¥å‡æ◊ËÕ°“√§âπÀ“À√◊Õæ—≤π“¬“„À¡à∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß

·μàº≈¢â“ß‡§’¬ßμË” ‡™àπ ¬“√—°…“‡Õ¥ å ¡–‡√Áß ‡ªìπμâπ (Chang,

2002)  “À√à“¬ ’·¥ß Callophycus serratus æ∫„π·π«™“¬Ωíòß

ª–°“√—ßπÈ”μ◊Èπ∑“ß·ª´‘øî°μÕπ„μâ ∑”°“√»÷°…“‚¥¬ °—¥·¬°

‰¥â “√ bromophycolide A ÷́Ëß¡’ƒ∑∏‘Ï¶à“‡´≈≈å¡–‡√Áß‚¥¬°√–μÿâπ

programmed cell death ·≈–¢≥–π’È°”≈—ßÕ¬Ÿà„π¢—Èπæ—≤π“‡ªìπ

¬“¶à“¡–‡√Áß™π‘¥„À¡à (Kubanek, 2005)

§ÿ≥§à“∑“ßÕ“À“√¢Õß “À√à“¬∑–‡≈ª√–°Õ∫¥â«¬ vitamins,

carotenes, iodine, chlorophyll, enzymes, amino acids ·≈–

fiber  ”À√—∫·√à∏“μÿμà“ßÊ ‡™àπ sodium, potassium, calcium,

magnesium, phosphorus, iron π—Èπ¡’ª√‘¡“≥¡“°°«à“æ◊™∫°∂÷ß

20 ‡∑à“  “√ ”§—≠‡À≈à“π’È¡’ª√–‚¬™πåμàÕ ÿ¢¿“æ‡™àπ μâ“πÕπÿ¡Ÿ≈

Õ‘ √– μâ“π¡–‡√Áß ≈¥‰¢¡—π – ¡„π√à“ß°“¬ ªÑÕß°—π°“√·¢Áßμ—«

¢ÕßÀ≈Õ¥‡≈◊Õ¥ ≈¥§«“¡¥—π‚≈À‘μ‰¥â ‚¥¬‡©æ“–∏“μÿ iodine

æ∫¡“°„π “À√à“¬∑–‡≈ Wakame ·≈– Mekabu ´÷Ëß¡’

ª√– ‘∑∏‘¿“æ¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‡μâ“π¡·∫∫

apoptosis „πÀ≈Õ¥∑¥≈Õß (in vitro) ·≈–„π —μ«å∑¥≈Õß (in vivo)

¥—ßπ—Èπ„πºŸâªÉ«¬¡–‡√Áß‡μâ“π¡∑’Ë‰¥â√—∫‰Õ‚Õ¥’π√à«¡¥â«¬ ®–∑”„Àâ

°“√√—°…“¡–‡√Áß‡μâ“π¡¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ (Funahashi et al.,

1999)

 “√ °—¥À¬“∫®“° “À√à“¬ ’‡¢’¬«

 “√ °—¥À¬“∫®“° “À√à“¬ ’‡¢’¬«∑’ËÕ¬Ÿà„π«ß»å Halime-

daceae §◊Õ Halimeda macroloba Decaisne (AC-08)

¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß ‚¥¬¡’§à“

IC
50
 = 30, 32, 28 ·≈– 41 μg/ml „π‡´≈≈å¡–‡√Áß 4 ™π‘¥§◊Õ

HeLa, KB, MCF-7 ·≈– ASK μ“¡≈”¥—∫  à«π “√ °—¥À¬“∫

®“° “À√à“¬ ’‡¢’¬«∑’ËÕ¬Ÿà„π«ß»å Caulerpaceae §◊Õ Caulerpa

racemosa var. macrophysa (Sonder ex Kutzing) Taylor

(AC-06) ¡’§à“ IC
50
 = 18 ·≈– 36 μg/ml „π‡´≈≈å HeLa ·≈– KB

μ“¡≈”¥—∫ ·≈–¡’ª√– ‘∑∏‘¿“æ≈¥≈ß‡≈Á°πâÕ¬„π‡´≈≈å ASK ·≈–

MCF-7 ‚¥¬¡’§à“ IC
50
= 50 ·≈– 60 μg/ml μ“¡≈”¥—∫ ¥—ß

√“¬≈–‡Õ’¬¥· ¥ß„πμ“√“ß 4

μ“√“ß∑’Ë 4 ª√– ‘∑∏‘¿“æ°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß (IC
50
 ± S.E.M) ¢Õß “√ °—¥À¬“∫®“° “À√à“¬ ’‡¢’¬« (n = 4)

                       ™π‘¥ √À—  ®—ßÀ«—¥             IC
50
 (μg/ml)

HeLa KB MCF-7 ASK

Caulerpa racemosa var. macrophysa AC-06 ™≈∫ÿ√’ 18±0.45 36±0.91 60±2.32 50±2.98

(Sonder ex Kutzing) Taylor

Halimeda macroloba Decaisne AC-08 ™≈∫ÿ√’ 30±1.84 32±1.96 28±0.56 41±1.22

¨

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ “À√à“¬ ’‡¢’¬«°—∫ “À√à“¬ ’πÈ”μ“≈æ∫«à“

 “À√à“¬ ’‡¢’¬«¡’®”π«ππâÕ¬°«à“ ·μà¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“„π°“√

¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß  “À√à“¬ ’‡¢’¬« Desmarrestia

tabacoids ·≈– Dictyota dichotoma ¡’ª√– ‘∑∏‘¿“æ„π°“√

¬—∫¬—Èß‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« monoblastoid (U937), ‡´≈≈å

¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« promyelocyte (HL-60), ¡–‡√Áßª“°¡¥≈Ÿ°

(HeLa) ·≈–¡–‡√Áß≈”‰ â„À≠à¢ÕßÀπŸ mouse (CT26) (Kim

et al., 2006)  Õ¥§≈âÕß°—∫°“√»÷°…“§√—Èßπ’Èæ∫«à“  “À√à“¬ ’¢’¬«

Halimeda macroloba Decaisne ·≈– Caulerpa racemosa ¡’

ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß™àÕßª“° (KB),

¡–‡√Áßª“°¡¥≈Ÿ° (HeLa), ¡–‡√Áß‡μâ“π¡ (MCF-7), ¡–‡√Áß ¡Õß

(ASK) ¢≥–‡¥’¬«°—π “À√à“¬ ’·¥ß´÷Ëß¡’®”π«ππâÕ¬ ·μà¡’

ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß‡™àπ°—π

®—π∑√«√√≥  · ß·¢, ®ß°≈≥’  ®ßÕ√à“¡‡√◊Õß ·≈– ∏‘¥“√—μπå  πâÕ¬√—°…“ / «“√ “√«‘∑¬“»“ μ√å∫Ÿ√æ“. 14 (2552) 2 : 88-9896



„π°“√»÷°…“§√—Èßπ’È ∂÷ß·¡â«à“ª√– ‘∑∏‘¿“æ¢Õß “À√à“¬∑–‡≈

„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡´≈≈å¡–‡√ÁßμË”°«à“°≈ÿà¡∑’Ë ‰¥â√—∫

Doxorubicin ·μà‡π◊ËÕß®“° “À√à“¬‡À≈à“π’È¡’√ß§«—μ∂ÿ ·√à∏“μÿ

√«¡∂÷ß “√Õ“À“√  ®÷ßÕ“®π” “À√à“¬‡À≈à“π’È¡“æ—≤π“„π°“√·æ∑¬å

∑“ß‡≈◊Õ° „™â√à«¡°—∫¬“√—°…“¡–‡√Áß„π·ºπªí®®ÿ∫—π ‡æ◊ËÕ‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ¢Õß¬“¥—ß°≈à“« ·≈–™à«¬≈¥º≈¢â“ß‡§’¬ß®“°°“√„™â

¬“‰¥â (Philchenkov et al., 2007) ®÷ß§«√¡’°“√∑¥≈Õß„π¢—Èπ

μàÕ‰ª √«¡∂÷ß°“√∑¥ Õ∫„π‡´≈≈åª°μ‘‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å

¡–‡√Áß¥â«¬

 √ÿª
º≈°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“ “À√à“¬∑–‡≈ ’πÈ”μ“≈

 ’·¥ß ·≈– ’‡¢’¬« ∑’Ë‡°Á∫¡“®“°™“¬Ωíòß∑–‡≈®—ßÀ«—¥™≈∫ÿ√’ ·≈–

√–¬Õß ¡’®”π«πÀ≈“¬™π‘¥∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√

‡®√‘≠¢Õß‡´≈≈å¡–‡√Áß™àÕßª“°, ¡–‡√Áßª“°¡¥≈Ÿ°, ¡–‡√Áß‡μâ“π¡

·≈–¡–‡√Áß ¡Õß „π√–¥—∫À≈Õ¥∑¥≈Õß ÷́Ëß‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π

∑“ß‡¿ —™«‘∑¬“∑’Ë· ¥ß∂÷ß∑–‡≈‡ªìπ·À≈àß ”§—≠  ∑’Ëπ—°«‘∑¬“»“ μ√å

®“° à«πμà“ßÊ ¢Õß‚≈°‰¥âæ¬“¬“¡§âπÀ“ ·≈–æ—≤π“¬“À≈“¬™π‘¥

∑’Ë√—°…“‚√§√â“¬·√ß ‡™àπ ¡–‡√Áß

°‘μμ‘°√√¡ª√–°“»
‚§√ß°“√«‘®—¬π’È ‰¥â√—∫∑ÿπÕÿ¥Àπÿπß∫ª√–¡“≥·ºàπ¥‘π

ª√–®”ªï 2551 ·≈–¢Õ¢Õ∫§ÿ≥ ∂“∫—π¡–‡√Áß·Ààß™“μ‘∑’Ë‰¥â„Àâ

§«“¡Õπÿ‡§√“–Àå‡´≈≈å¡–‡√Áß

‡Õ° “√Õâ“ßÕ‘ß
°“≠®π¿“™πå ≈‘Ë«¡‚π¡πμå, ∏‘¥“√—μπå πâÕ¬√—°…“ ·≈– ™—™√’

·°â« ÿ√≈‘¢‘μ. (2550)  “À√à“¬∫√‘‡«≥‡°“–§√“¡·≈–

‡°“–„°≈â‡§’¬ß. (æ‘¡æå§√—Èß∑’Ë 1). °√ÿß‡∑æ¡À“π§√: ∫√‘…—∑

‡«‘√å§  ·§«√å ®”°—¥.

Aisa, Y., Miyakawa, Y., Nakazato, T., Shibata, H., Saito, K.,

Ikeda, Y., & Kizaki, M. (2005). Fucoidan induces

apoptosis of human HS-Sultan cells accompanied

by activation of caspase-3 and down-regulation of
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