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∫∑π”
ªí®®ÿ∫—πª√–‡∑»‰∑¬¡’ —¥ à«π¢Õßª√–™“°√ºŸâ ŸßÕ“¬ÿ

μàÕ —¥ à«πª√–™“°√√«¡‡æ‘Ë¡ Ÿß¢÷Èπ∑ÿ°ªï ‚¥¬„πªï æ.». 2557

¡’®”π«πª√–™“°√ºŸâ ŸßÕ“¬ÿ 9,928,000 §π À√◊Õ§‘¥‡ªìπ

√âÕ¬≈– 15.3 ®“°®”π«πª√–™“°√∑—Èßª√–‡∑» ́ ÷Ëß‡æ‘Ë¡¢÷Èπ®“°ªï

æ.». 2549 °«à“√âÕ¬≈– 4.8 ·≈–¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ ®“°

°“√ ”√«®Õ“¬ÿ§“¥‡©≈’Ë¬ (life expectancy) ´÷Ëß‡ªìπ√–¬–

‡«≈“‡©≈’Ë¬∑’Ë√à“ß°“¬¡πÿ…¬å®–¥”√ßÕ¬Ÿà‰¥â(1) ¢Õß§π‰∑¬‚¥¬

 ∂“∫—π«‘®—¬ª√–™“°√·≈– —ß§¡ ¡À“«‘∑¬“≈—¬¡À‘¥≈ „πªï

æ.». 2549 æ∫«à“‡æ»™“¬¡’Õ“¬ÿ§“¥‡©≈’Ë¬ 68.2 ªï ·≈–‡æ»

À≠‘ß¡’Õ“¬ÿ§“¥‡©≈’Ë¬ 75.1 ªï(2)  à«π„πªï æ.». 2557 π—Èπ§π

‰∑¬¡’Õ“¬ÿ§“¥‡©≈’Ë¬‡æ‘Ë¡ Ÿß¢÷Èπ∑—Èß„π‡æ»™“¬·≈–À≠‘ß §◊Õ 71.3

·≈– 78.2 ªï μ“¡≈”¥—∫ ∑—Èßπ’È‡π◊ËÕß¡“®“°§«“¡°â“«Àπâ“∑“ß

°“√·æ∑¬å  —ß§¡‰∑¬„π¬ÿ§ªí®®ÿ∫—π®÷ß‡ªìπ —ß§¡ºŸâ ŸßÕ“¬ÿ

°“√¥Ÿ·≈ ÿ¢¿“æ‡æ◊ËÕ™–≈Õ§«“¡‡ ◊ËÕ¡·≈–™√“¿“æ (aging)

®–∑”„ÀâºŸâ ŸßÕ“¬ÿ¡’§ÿ≥¿“æ™’«‘μ∑’Ë¥’(3) ∫∑§«“¡π’È®–°≈à“«∂÷ß

 “‡Àμÿ∑’Ë∑”„Àâ‡°‘¥§«“¡™√“¿“æ„π√–¥—∫‡´≈≈å ·≈–∫∑∫“∑

¢Õß “√æƒ°…‡§¡’ (phytochemicals) „π°“√™–≈Õ«—¬

1. ∑ƒ…Ø’∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡™√“¿“æ
§«“¡™√“¿“æ¢Õß¡πÿ…¬åπ—Èπ “¡“√∂‡°‘¥¢÷Èπ‰¥â°—∫∑ÿ°

√–∫∫„π√à“ß°“¬  —ß‡°μ‰¥â®“°°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“

Õ«—¬«–¡πÿ…¬å∑’Ë‡ ◊ËÕ¡‰¥â‡√Á«∑’Ë ÿ¥§◊Õ‡≈π åμ“(4,5) §«“¡™√“¿“æ

‡°‘¥®“°À≈“¬ªí®®—¬√à«¡°—π ‰¥â·°à  ¿“æ·«¥≈âÕ¡ æ—π∏ÿ°√√¡

·≈–ªí®®—¬Õ◊ËπÊ ∑’ËπÕ°‡Àπ◊Õ®“°æ—π∏ÿ°√√¡ ‡¡◊ËÕ¡’Õ“¬ÿ¡“°¢÷Èπ

¡—°æ∫§«“¡‡ ◊ËÕ¡¢Õß√à“ß°“¬ ‡™àπ °“√‡μâπ¢ÕßÀ—«„®º‘¥ª°μ‘

§«“¡¥—π‡≈◊Õ¥ Ÿß °“√Õÿ¥μ—π¢Õß‡ âπ‡≈◊Õ¥ ¿Ÿ¡‘§ÿâ¡°—π≈¥μË”≈ß

∑”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ‰¥âßà“¬ °“√∑”ß“π¢ÕßμàÕ¡‰√â∑àÕ®–≈¥≈ß

„πºŸâÀ≠‘ß«—¬∑Õß °“√∑”ß“π¢Õß ¡Õßº‘¥ª°μ‘ ‡ªìπμâπ(6)

π—°«‘∑¬“»“ μ√åÀ≈“¬∑à“π‡ πÕ∑ƒ…Æ’‡æ◊ËÕÕ∏‘∫“¬∂÷ß°“√

‡°‘¥§«“¡™√“¿“æ „πªï §.». 1961 Hayflick ·≈– Moorhead

‰¥â‡æ“–‡≈’È¬ß‡´≈≈å¡πÿ…¬å·≈–μ√«®«—¥°“√Õ¬Ÿà√Õ¥¢Õß‡´≈≈å

æ∫«à“‡´≈≈å¥—ß°≈à“«®–§àÕ¬Ê ≈¥°“√·∫àßμ—« ·≈–‡¡◊ËÕ∂÷ß√–¬–

‡«≈“Àπ÷Ëß°Á‡¢â“ Ÿà¿“«–‰¡à “¡“√∂∑’Ë®–·∫àßμ—«‰¥âÕ’° (cellular

senescence) ®”π«π√Õ∫∑’Ë‡´≈≈å·∫àßμ—«‰¡à‰¥â‡√’¬°«à“ Hay-

flick limit(7,8)  ®÷ß¡’∑ƒ…Æ’∑’Ë°≈à“««à“§«“¡™√“¿“æ‡°‘¥®“°

°√–∫«π°“√°”®—¥μ—«‡Õß¢Õß‡´≈≈å ‡¡◊ËÕ¡’§«“¡º‘¥æ≈“¥

¢Õß°“√‡æ‘Ë¡®”π«π DNA „π°√–∫«π°“√·∫àß‡´≈≈å (error

catastrophe)(9) ·≈–§«“¡º‘¥ª°μ‘Õ—π‡°‘¥®“°°√–∫«π°“√

´àÕ¡·´¡ “√æ—π∏ÿ°√√¡¿“¬„π‡´≈≈å ‡´≈≈å®–∂Ÿ°∑”≈“¬‚¥¬

°√–∫«π°“√·Õæ‚æ‚∑´‘  (apoptosis) ·≈–¡’‚Õ°“ ‡ ’Ë¬ß Ÿß

∑’Ë®–‡ªìπ‚√§¡–‡√Áß(10)  ·μà∑ƒ…Ø’§«“¡™√“¿“æ∑’Ë‰¥â√—∫°“√

¬Õ¡√—∫¡“°∂Ÿ°π”‡ πÕ‚¥¬ Dr. Denham Harman „πªï §.».

1956 ́ ÷Ëß°≈à“««à“Õπÿ¡Ÿ≈Õ‘ √– (free radicals) ‡ªìπ “‡ÀμÿÀ≈—°

∑’Ë∑”„Àâ√à“ß°“¬ ‘Ëß¡’™’«‘μ‡°‘¥§«“¡™√“¿“æ‰¥â(11,12) Õπÿ¡Ÿ≈Õ‘ √–

‡°‘¥®“°‡¡·∑∫Õ≈‘´÷¡„π√à“ß°“¬(13) ∑”„ÀâÕ«—¬«–μà“ßÊ ‡ ◊ËÕ¡

 ¿“æ‡√Á«¢÷Èπ(14) °“√»÷°…“¢Õß Jumpertz ·≈–§≥– „πªï §.».

2011 æ∫«à“ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¡’§«“¡ ”§—≠Õ¬à“ß¡“°μàÕ

°≈‰°¢Õß§«“¡™√“ ·≈–‚√§∑’Ë‡°’Ë¬«¢âÕßÕ—π‡°‘¥®“°°“√‰¡à ¡¥ÿ≈

√–À«à“ßÕπÿ¡Ÿ≈Õ‘ √–·≈– “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ÷́Ëß®–‰¥â°≈à“«

∂÷ß√“¬≈–‡Õ’¬¥¥—ßπ’È

1.1 Õπÿ¡Ÿ≈Õ‘ √–
Õπÿ¡Ÿ≈Õ‘ √– §◊Õ Õ–μÕ¡ ‚¡‡≈°ÿ≈À√◊Õ‰ÕÕÕπ ÷́Ëß¡’

Õ‘‡≈Á°μ√Õπ§Ÿà‚¥¥‡¥’Ë¬« Õ“®¡’ª√–®ÿ‡ªìπ∫«° ≈∫À√◊Õ‡ªìπ»Ÿπ¬å

°Á ‰¥â ´÷ËßÕ‘‡≈Á°μ√Õπ§Ÿà ‚¥¥‡¥’Ë¬«¥—ß°≈à“«∑”„ÀâÕπÿ¡Ÿ≈Õ‘ √–

«àÕß‰«μàÕªØ‘°‘√‘¬“ Ÿß  “¡“√∂∑”ªØ‘°‘√‘¬“°—∫‚¡‡≈°ÿ≈Õ◊Ëπ·≈â«

°àÕ„Àâ‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–‡ªìπªØ‘°‘√‘¬“≈Ÿ°‚ à́ (chain reaction)

·≈–∑”„Àâ‡°‘¥¿“«–‡§√’¬¥ÕÕ°´‘‡¥™—π (oxidative stress)

Õπÿ¡Ÿ≈Õ‘ √–®–∑”≈“¬ “√™’«‚¡‡≈°ÿ≈ ‡™àπ ‚ª√μ’π °√¥π‘«-

§≈‘Õ‘° ·≈–‰¢¡—π „Àâ‡ ’¬ ¿“æ·≈–‰¡à “¡“√∂∑”Àπâ“∑’Ë‰¥â

μ“¡ª°μ‘ μ—«Õ¬à“ß¢ÕßÕπÿ¡Ÿ≈Õ‘ √–¢ÕßÕÕ° ‘́‡®π (reactive

oxygen species) ∑’Ë ”§—≠ ‡™àπ hydroxyl radical (OH.),

superoxide anion (O2
.-) ·≈– hydroperoxyl radical

(HOO.) ‡ªìπμâπ Õπÿ¡Ÿ≈Õ‘ √–æ∫∑—Èß∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬·≈–

‰¥â√—∫®“° ‘Ëß·«¥≈âÕ¡ Õπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬¡“®“°

°√–∫«π°“√¢π àßÕ‘‡≈Á°μ√Õπ (electron transport) „π‰¡

‚∑§Õπ‡¥√’¬ cytochrome P-450 ·≈–‡´≈≈åø“‚°‰´∑å ‡ªìπμâπ

 à«πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë‰¥â√—∫®“°¿“¬πÕ°√à“ß°“¬ ‡™àπ ®“°‡™◊ÈÕ

ÀπÕπæ¬“∏‘ ·∫§∑’‡√’¬·≈–‰«√—  √—ß ’Õ—≈μ√“‰«‚Õ‡≈Áμ ·≈–

¡≈æ‘…®“° ‘Ëß·«¥≈âÕ¡(15) ‡ªìπμâπ  Õπÿ¡Ÿ≈Õ‘ √–‡À≈à“π’È àßº≈

μàÕ°“√∑”ß“π¢Õß‡´≈≈åª°μ‘  À“°‡´≈≈å∂Ÿ°∑”≈“¬¡“°¢÷Èπ

Õ“®°àÕ„Àâ‡°‘¥§«“¡™√“¿“æ ‡°‘¥°“√μ“¬¢Õß‡´≈≈å ·≈–‡°‘¥

‚√§∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡™√“¿“æ ‡™àπ ‚√§º‘«Àπ—ß(16) ‚√§

¡–‡√Áß(17) ‚√§‡∫“À«“π ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ·≈–‚√§∑“ß

¿Ÿ¡‘§ÿâ¡°—π(18)
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1.2  “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–
 “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– (antioxidants) §◊Õ  “√∑’Ë™à«¬

¬—∫¬—ÈßªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—πÕ—π‡°‘¥®“°Õπÿ¡Ÿ≈Õ‘ √–  “√μâ“π

Õπÿ¡Ÿ≈Õ‘ √–®–‡¢â“¬ÿμ‘ªØ‘°‘√‘¬“≈Ÿ°‚´à∑’Ë‡°‘¥¢÷Èπ®“°Õπÿ¡Ÿ≈Õ‘ √–

‰¥â(19) ª°μ‘·≈â«√à“ß°“¬®–¡’√–∫∫‡Õπ‰´¡å∑’Ë™à«¬°”®—¥Õπÿ¡Ÿ≈

Õ‘ √– ‡™àπ catalase, superoxide dismutase (SOD) ·≈–

peroxidases Õ¬à“ß‰√°Áμ“¡‡π◊ËÕß®“°ªí®®ÿ∫—π¡’¡≈¿“«–∑’Ë

‡æ‘Ë¡¢÷Èπ®“° ¿“æ·«¥≈âÕ¡√Õ∫μ—« ®÷ß®”‡ªìπμâÕß‰¥â√—∫ “√

μâ“πÕπÿ¡Ÿ≈Õ‘ √–‡æ‘Ë¡‡μ‘¡®“°Õ“À“√ ´÷Ëß “√æƒ°…‡§¡’„πº—°

·≈–º≈‰¡â‡ªìπ·À≈àß¢Õß “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’  “√μâ“π

Õπÿ¡Ÿ≈Õ‘ √–¡’°≈‰°„π°“√°”®—¥Õπÿ¡Ÿ≈Õ‘ √–·μ°μà“ß°—π ¢÷Èπ

Õ¬Ÿà°—∫‚§√ß √â“ß∑“ß‡§¡’ μ—«Õ¬à“ß‡™àπ ‡∫μâ“·§‚√∑’π (beta

carotene) ·≈–‰≈‚§ªïπ (lycopene) ∑’Ëæ∫„πº—° ’‡À≈◊Õß

·≈– â¡ ¡’‚§√ß √â“ß∑“ß‡§¡’‡ªìπæ—π∏–§Ÿà ≈—∫‡¥’Ë¬« (conju-

gated double bond) ®”π«π¡“°  “√∑—Èß Õß¡’§ÿ≥ ¡∫—μ‘

≈–≈“¬‰¥â¥’„π‰¢¡—π ¥—ßπ—Èπ®÷ß “¡“√∂À¬ÿ¥ªØ‘°‘√‘¬“ÕÕ° ‘́-

‡¥™—π¢Õß‰¢¡—π (lipid peroxidation) ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å ‚¥¬

„ÀâÕ–μÕ¡‰Œ‚¥√‡®π°—∫Õπÿ¡Ÿ≈Õ‘ √–≈‘ªî¥‡ªÕ√å-ÕÕ° ’́ (LOO.)

·≈–Õπÿ¡Ÿ≈Õ—≈§Õ°´‘≈ (ROO.) ®“°π—Èπ‡∫μâ“·§‚√∑’π°Á®–∂Ÿ°

‡ª≈’Ë¬π‡ªìπ “√∑’Ë‰¡àÕ—πμ√“¬μàÕ‡´≈≈å·≈–¢—∫ÕÕ°®“°√à“ß°“¬

ø≈“‚«πÕ¬¥å (flavonoids) ‡ªìπ “√æƒ°…‡§¡’Õ’°°≈ÿà¡Àπ÷Ëß

∑’Ëæ∫‰¥â„πº—°·≈–º≈‰¡âÀ≈“¬™π‘¥ ∑”Àπâ“∑’Ë‡ªìπμ—«®—∫Õπÿ¡Ÿ≈

Õ‘ √– (chelating agents) „π°“√À¬ÿ¥ªØ‘°‘√‘¬“≈Ÿ°‚´à‚¥¬„™â

À¡Ÿà ‰Œ¥√Õ°´‘≈ (-OH) „π°“√®—∫‰ÕÕÕπ∑’Ë‡ªìπ “‡Àμÿ¢Õß

°“√‡°‘¥Õπÿ¡Ÿ≈Õ‘ √– ‡™àπ ferrous ion ‚¥¬ √â“ßæ—π∏–‚§

‡«‡≈π∑å ·∫∫‚§ÕÕ¥‘‡πμ (coordinate covalent bond) °—∫

‰ÕÕÕπ ¥—ß°≈à“« (¿“æ∑’Ë 1) ·≈–‡ªìπ∑’Ë∑√“∫°—π¡“π“π«à“°“√

°‘πÕ“À“√ ∑’Ë¡’ “√‡À≈à“π’È¡’º≈μàÕ ÿ¢¿“æ ‡™àπ °“√»÷°…“¢Õß

Kohn „πªï §.». 1971 · ¥ß„Àâ‡ÀÁπ«à“ÀπŸ∑¥≈Õß∑’Ë°‘π

Õ“À“√∑’Ë¡’ “√μâ“π Õπÿ¡Ÿ≈Õ‘ √–®–¡’™à«ßÕ“¬ÿ∑’Ë¬“«π“π¢÷Èπ(20)

 “√æƒ°…‡§¡’‰¡à‡æ’¬ß·μà®–™à«¬μâ“πÕπÿ¡Ÿ≈Õ‘ √– ·μà

¬—ß “¡“√∂™à«¬ªÑÕß°—π‚√§Õ◊ËπÊ ∑’Ë¡—°æ∫‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ ‡™àπ

‡™àπ ‚√§Õâ«π(21) ‡∫“À«“π(22) ¡–‡√Áß(23) μâÕ°√–®°(24) ‚√§

À—«„®·≈–À≈Õ¥‡≈◊Õ¥(25) ‡ªìπμâπ ®÷ß§«√∫√‘‚¿§º—°·≈–º≈‰¡â

¡’ “√Õ“À“√·≈–·√à∏“μÿμà“ßÊ ∑’Ë¡’ ¡∫—μ‘‡ªìπ “√μâ“πÕπÿ¡Ÿ≈

Õ‘ √– ÷́Ëß°“√∫√‘‚¿§Õ“À“√À≈“°À≈“¬™π‘¥·≈–§√∫∂â«π®–

™à«¬‡æ‘Ë¡ ¡¥ÿ≈√–À«à“ßÕπÿ¡Ÿ≈Õ‘ √– ·≈– “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–

„π√à“ß°“¬

2. °“√§«∫§ÿ¡°√–∫«π°“√™√“¿“æ√–¥—∫‡´≈≈å
‡¡◊ËÕ‡°‘¥¿“«–‡§√’¬¥ÕÕ° ‘́‡¥™—π (oxidative stress)

√à“ß°“¬®–ª√—∫μ—«‡æ◊ËÕ„ÀâÕ¬Ÿà√Õ¥ ‚¥¬‡´≈≈å∑’Ë¡’Õ“¬ÿ®–∂Ÿ°π”

‡¢â“ Ÿà°√–∫«π°“√°‘πμ—«‡Õß¢Õß‡´≈≈å (autophagy) (¿“æ∑’Ë 2)

‡√‘Ë¡®“°°“√ √â“ß∂ÿß¡“ÀàÕÀÿâ¡ (autophagosome) ‚ª√μ’π

·≈–ÕÕ√å·°‡π≈≈å¢Õß‡´≈≈å ®“°π—Èπ‡Õπ‰´¡å„π‰≈‚´‚´¡®–

™à«¬„π°“√¬àÕ¬ À“°¡’§«“¡º‘¥ª°μ‘¢Õß°“√°‘πμ—«‡Õß¢Õß

‡´≈≈å®– àßº≈„Àâ‡°‘¥æ¬“∏‘ ¿“æ·≈–æ—≤π“μàÕ®π‡ªìπ‚√§

μà“ßÊ ‰¥â ‡™àπ ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‚√§¡–‡√Áß ·≈–‚√§

ªÕ¥ √«¡∑—Èß¡’º≈μàÕ§«“¡¬◊π¬“«™à«ß™’«‘μ (life span) ¢Õß

‡´≈≈å(26)

¿“æ∑’Ë 1  ≈—°…≥–¢Õß°“√®—∫Õπÿ¡Ÿ≈Õ‘ √–¢Õßø≈“‚«πÕ¬¥å
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¿“æ∑’Ë 3  «‘∂’„π°“√§«∫§ÿ¡°√–∫«π°“√°‘πμ—«‡Õß¢Õß‡´≈≈å

¿“æ∑’Ë 2  °√–∫«π°“√°‘πμ—«‡Õß¢Õß‡´≈≈å

 “√Õ“À“√¡’∫∑∫“∑μàÕ°√–∫«π°“√°‘πμ—«‡Õß¢Õß‡´≈≈å

°√–∫«π°“√π’È∂Ÿ°§«∫§ÿ¡ºà“π∑“ß mammalian target of

rapamycin complex 1 (mTORC1) (¿“æ∑’Ë 3) À“°¬—∫¬—Èß

nutrient-sensing signaling pathways ‰¥â·°à phos-

phatidylinositol 3-kinase (PI3K)/Akt protein kinase

pathway ·≈– LKB1-mediated phosphorylation °“√

‡º“º≈“≠Õ“À“√®–≈¥≈ß·≈– àß‡ √‘¡„Àâ‡°‘¥°√–∫«π°“√°‘π

μ—«‡Õß¢Õß‡´≈≈å πÕ°®“°π’È°“√°‘πÕ“À“√∑’Ë¡’ª√‘¡“≥·§≈Õ√’μË”
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(caloric restriction) ‰¥â·°à º—°·≈–º≈‰¡â ·≈–≈¥ª√‘¡“≥

Õ“À“√∑’Ë¡’·§≈Õ√’ Ÿß ®–¡’º≈μàÕ‚ª√μ’π SIRT1 „Àâ “¡“√∂

§«∫§ÿ¡ FOX proteins (FOXO) ‰ª™–≈Õ°“√‡μ‘∫‚μ¢Õß‡´≈≈å

√«¡∑—Èß àß‡ √‘¡„Àâ‡°‘¥°√–∫«π°“√°‘πμ—«‡Õß¢Õß‡´≈≈å Õ¬à“ß‰√

°Áμ“¡°“√°‘πÕ“À“√μâÕß§”π÷ß«à“‰¥â√—∫ª√‘¡“≥ “√Õ“À“√®”‡ªìπ

Õ¬à“ß‡æ’¬ßæÕ‚¥¬‰¡à‡°‘¥¿“«–∑ÿæ‚¿™π“°“√

°√–∫«π°“√Õ—°‡ ∫™à«¬°√–μÿâπ„Àâ‡´≈≈å¡’°√–∫«π°“√

μÕ∫ πÕßμàÕ ¿“«–¥—ß°≈à“« ÷́Ëß¬’π∑’Ë§«∫§ÿ¡°√–∫«π°“√

Õ—°‡ ∫ (NF-kB)  “¡“√∂°√–μÿâπ‡Õπ‰´¡å cyclooxygenase-

2 (COX-2) ·≈– induced nitric oxide xynthase (iNOS)

∑”„Àâ‡´≈≈å √â“ß inflammatory mediator ‰¥â·°à prostag-

landin E2 (PGE2) ·≈– nitric oxide (NO) ‡ªìπ “‡Àμÿ„Àâ

‡´≈≈å‡°‘¥§«“¡‡ ’¬À“¬ ‡°‘¥°“√Õ—∫‡ ∫‡√◊ÈÕ√—ß ‡°‘¥°√–∫«π°“√

™√“¿“æ ·≈–‡´≈≈åμ“¬‰¥â

‡¡≈“‚∑π‘π (melatonin) ·≈–√“æ“‰¡ ‘́π (rapa-

mycin) ‡ªìπÕ“À“√‡ √‘¡„π À√—∞Õ‡¡√‘°“(2,27,28) ∑’Ë‰¥â√—∫°“√

¬Õ¡√—∫®“°«ß°“√·æ∑¬å „™â‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë

 “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß mTORC1 ‰¥â (¿“æ∑’Ë 3) ∑”„Àâ

‡°‘¥°√–∫«π°“√§«∫§ÿ¡°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈å ·≈–‡°‘¥

°√–∫«π°“√°‘πμ—«‡Õß Õ’°∑—Èß¬—ß “¡“√∂™à«¬√—°…“ºŸâªÉ«¬∑’Ë¡’

§«“¡º‘¥ª°μ‘„π°“√πÕπÀ≈—∫ ·μà„πª√–‡∑»‰∑¬π—Èπ ”π—°ß“π

§≥–°√√¡°“√Õ“À“√·≈–¬“‰¥â®—¥ª√–‡¿∑‡¡≈“‚∑π‘π‡ªìπ

¬“™π‘¥Àπ÷Ëß ®÷ß∂Ÿ°§«∫§ÿ¡°“√π”‡¢â“Õ¬à“ß‡¢â¡ß«¥ ·≈–‰¡à

 “¡“√∂®¥∑–‡∫’¬π‡ªìπÕ“À“√‡ √‘¡‰¥â„πª√–‡∑»‰∑¬  à«π

√“æ“‰¡´‘π¡’º≈¢â“ß‡§’¬ß ‡™àπ ‡æ‘Ë¡√–¥—∫§Õ‡≈ ‡μÕ√Õ≈„π

‡≈◊Õ¥ ·≈–‚≈À‘μ®“ß ‡ªìπμâπ(29) ¥—ßπ—Èπ°“√°‘πÕ“À“√®“°

∏√√¡™“μ‘∑’Ëª√–°Õ∫¥â«¬ “√æƒ°…‡§¡’ ®÷ß¡’∫∑∫“∑‡æ‘Ë¡¡“°

¢÷Èπ„π°“√·æ∑¬å∑“ß‡≈◊Õ°‡æ◊ËÕ„™â„π°“√™–≈Õ«—¬ ´÷Ëß “√

æƒ°…‡§¡’À≈“¬™π‘¥π—Èπ‰¥â√—∫°“√¬Õ¡√—∫Õ¬à“ß°«â“ß¢«“ß∂÷ß

ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ·≈–ªÑÕß°—π‚√§∑’Ë‡°’Ë¬«¢âÕß°—∫

§«“¡™√“¿“æ

3.  “√æƒ°…‡§¡’·≈–∫∑∫“∑„π°“√™–≈Õ«—¬
º—°·≈–º≈‰¡â¡’ “√Õ“À“√·≈–·√à∏“μÿμà“ßÊ ∑’Ë¡’ ¡∫—μ‘

‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– 30 ‡™àπ «‘μ“¡‘π´’ «‘μ“¡‘πÕ’ «‘μ“¡‘π

‡Õ ´‘≈‘‡π’¬¡  —ß°– ’  √«¡∑—Èß¡’ “√æƒ°…‡§¡’∑’Ë‡°‘¥®“°

°√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡„π‡´≈≈åæ◊™ π—°«‘∑¬“»“ μ√åæ∫

 “√æƒ°…‡§¡’¡“°°«à“ 10,000 ™π‘¥ μ—«Õ¬à“ß‡™àπ  “√°≈ÿà¡

·§‚√∑’πÕ¬¥å ‰¥â·°à ‡∫μâ“·§‚√∑’π ≈Ÿ∑’π (lutein) ·≈–‰≈‚§

ªïπ  “√°≈ÿà¡øïπÕ≈‘° ‰¥â·°à °√¥·°≈≈‘° (gallic acid) ·Õπ

‚∑‰´¬“π‘π (anthocyanin) ‡√ ‡«Õ√“∑√Õ≈ (resveratrol)

‡ªìπμâπ ∫∑∫“∑¢Õß “√æƒ°…‡§¡’∑’Ë‚¥¥‡¥àπ·≈–‡ªìπª√–‚¬™πå

μàÕæ◊™§◊Õ∑”Àπâ“∑’ËªÑÕß°—π‡™◊ÈÕ°àÕ‚√§„πæ◊™(31) πÕ°®“°π—Èπ “√

æƒ°…‡§¡’¬—ß¡’ƒ∑∏‘Ï∑“ß™’«¿“æμàÕ¡πÿ…¬åÕ’°À≈“¬ª√–°“√

‡™àπ ƒ∑∏‘Ïμâ“π®ÿ≈™’æ ƒ∑∏‘Ïμâ“π¡–‡√Áß ®÷ß∂Ÿ°π”¡“ª√–¬ÿ°μå„™â

ª√–‚¬™πå∑“ß¥â“π ÿ¢¿“æ μ—«Õ¬à“ß¢Õß “√æƒ°…‡§¡’∑’Ë¡’°“√

»÷°…“«à“¡’ƒ∑∏‘Ï™à«¬™–≈Õ«—¬ ‡™àπ

3.1 ‡√ ‡«Õ√“∑Õ≈ ‡ªìπ “√æƒ°…‡§¡’°≈ÿà¡ stilbenes

∑’Ëæ∫‰¥â„πÕßÿàπ ∂—Ë«≈‘ ß ·≈–¡’Õ¬Ÿà„π à«π„∫·≈–º‘« (pericarp)

¢Õßº≈‰¡â°≈ÿà¡‡∫Õ√’Ë ‡√ ‡«Õ√“∑√Õ≈πÕ°®“°®–™à«¬°√–μÿâπ

√–∫∫‡Õπ‰´¡å∑’Ëμâ“πÕπÿ¡Ÿ≈Õ‘ √– ¬—ß “¡“√∂∑”Àπâ“∑’Ë‡ªìπ “√

μâ“πÕπÿ¡Ÿ≈Õ‘ √–¿“¬„π‡´≈≈åÀ—«„®(12) ®÷ß™à«¬≈¥Õπÿ¡Ÿ≈Õ‘ √–

¢ÕßÕÕ°´‘‡®π ·≈–‰πμ√‘°ÕÕ°‰´¥å ™–≈Õ°“√‡ ◊ËÕ¡ ¿“æ

¢Õß fibrotic collagen „π‡´≈≈åÀ—«„® ‡æ‘Ë¡Õ“¬ÿ„π°“√∑”ß“π

¢ÕßÀ—«„®ÀπŸ∑¥≈Õß(32)  ™à«¬≈¥ª√‘¡“≥ 4-hydroxynonenal

·≈– nitrotyrosine ́ ÷Ëß‡ªìπμ—«∫àß™’È∑“ß™’«¿“æ¢Õß¿“«–‡§√’¬¥

ÕÕ°´‘‡¥™—π(33)

‡√ ‡«Õ√“∑Õ≈ “¡“√∂°√–μÿâπ‚ª√μ’π SIRT1 „π«—Ø®—°√

¢Õß‡´≈≈å (¿“æ∑’Ë 3), °√–∫«π°“√·Õæ‚æ‚∑´‘  ·≈–°“√

°‘πμ—«‡Õß¢Õß‡´≈≈å ‡ªìπμâπ ∑”„Àâ‡´≈≈å‡°‘¥¿“«–‡À¡◊Õπ°“√

°‘πÕ“À“√∑’Ë¡’ª√‘¡“≥·§≈Õ√’μË” ÷́Ëß®–™–≈Õ§«“¡‡ ◊ËÕ¡¢Õß

‡´≈≈å ·≈–≈¥°“√μ“¬¢Õß‡´≈≈å®“°°√–∫«π°“√·Õæ‚æ‚∑´‘ 

‚¥¬°“√‡°‘¥°√–∫«π°“√°”®—¥À¡ŸàÕ–‡´μ‘≈ (deacetylation)

®“°‚ª√μ’π FOXO1(34) ¥—ßπ—Èπ°“√¥◊Ë¡‰«πå·¥ß´÷Ëßº≈‘μ®“°Õßÿàπ

„π√–¥—∫∑’Ë‡À¡“– ¡‡ªìπª√–®”®÷ß™à«¬≈¥°“√‡°‘¥‚√§À—«„®

·≈–¬—ß àß‡ √‘¡„Àâ‡°‘¥°“√™–≈Õ«—¬Õ’°¥â«¬(35)

3.2 ‡§Õ√å§Ÿ¡‘π (curcumin) ‡ªìπ “√ ’‡À≈◊Õß∑’Ëæ∫‰¥â

„π¢¡‘Èπ ¡’ƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–‚¥¬°“√‡æ‘Ë¡∫∑∫“∑°“√∑”ß“π

¢Õß‡Õπ‰´¡å SOD ´÷Ëß‡ªìπ‡Õπ‰´¡å∑’Ë ”§—≠„π°“√μâ“πÕπÿ¡Ÿ≈

Õ‘ √– ·≈–°“√Õ—°‡ ∫(36,37) ß“π«‘®—¬®”π«π¡“°√“¬ß“π«à“

‡§Õ√å§Ÿ¡‘π “¡“√∂¬—∫¬—Èß mTOR signaling ´÷Ëß —≠≠“≥¥—ß

°≈à“«π’È®–§«∫§ÿ¡ PI-3K-PTEN pathway (¿“æ∑’Ë 3) ÷́Ëß

∑”„Àâ‡°‘¥°“√Õ¬Ÿà√Õ¥ ·≈–°“√·∫àßμ—«¢Õß‡´≈≈å(38) ·≈–°√–μÿâπ

‚ª√μ’π extracellular-signal-regulated kinases (ERK) ́ ÷Ëß
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∑”„Àâ‡´≈≈å‡°‘¥°√–∫«π°“√°‘πμ—«‡Õß πÕ°®“°π’È‡§Õ√å§Ÿ¡‘π

¬—ß “¡“√∂¬—∫¬—Èß advanced glycation end products

(AGEs) Õ—π‡°‘¥®“°√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ Ÿß ‚¥¬°“√¬—∫¬—Èß°“√

· ¥ßÕÕ° receptor site ¢Õß AGEs ∑”„Àâ≈¥√–¥—∫πÈ”μ“≈

„π‡≈◊Õ¥‰¥âÕ’°¥â«¬(39)

3.3 ®’π‘ μ‘π (genistein) ‡ªìπ “√°≈ÿà¡ isoflavone

æ∫‰¥â„π∂—Ë«‡À≈◊Õß πÈ”¡—π√”¢â“« ‡ªìπμâπ ¡’∫∑∫“∑ ”§—≠„π

°“√ª√—∫ŒÕ√å‚¡π ‚¥¬‡©æ“–ºŸâÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ ÷́Ëß

¢“¥ŒÕ√å‚¡π estrogen ®–∑”„Àâº‘«Àπ—ß‡ ◊ËÕ¡ ¿“æ‡√Á«¢÷Èπ

®“°°“√»÷°…“¢Õß Polito ·≈–§≥– ªï §.». 2012 ‡¡◊ËÕ„Àâ

genistein aglycone °—∫ÀπŸ∑¥≈Õß∑’Ë∂Ÿ°μ—¥¡¥≈Ÿ° (ovariec-

tomy) ‡ªìπ√–¬–‡«≈“ 12  —ª¥“Àå‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â

„Àâ “√¥—ß°≈à“« æ∫«à“  “¡“√∂‡æ‘Ë¡§«“¡Àπ“¢Õß§Õ≈≈“‡®π

·≈–‡æ‘Ë¡§«“¡¬◊¥À¬ÿàπ¢Õßº‘«‰¥âÕ¬à“ß¡’π—¬ ”§—≠(40) ¥—ßπ—Èπ

genistein aglycone ®÷ß¡’∫∑∫“∑ ”§—≠„π°“√™à«¬√—°…“º‘«

·≈–ª√—∫ŒÕ√å‚¡π„πºŸâÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ

3.4 ·§‚√∑’πÕ¬¥å (carotenoids) ‡ªìπ “√°≈ÿà¡„À≠à

°«à“ 400 ™π‘¥ ‡ªìπ‡¡Á¥ “√ ’‡À≈◊Õß ·≈– â¡ ∑’Ë¡’≈—°…≥–

‚§√ß √â“ß‡ªìπæ—π∏–§Ÿà “¬¬“«  “√∑’Ë¡’°“√°”®—¥Õπÿ¡Ÿ≈Õ‘ √–

 Ÿß∑’Ë ÿ¥„π°≈ÿà¡π’È ‰¥â·°à ‰≈‚§ªïπ´÷Ëß “¡“√∂°”®—¥Õπÿ¡Ÿ≈Õ‘ √–

‰¥â Ÿß°«à“‡∫μâ“·§‚√∑’π·≈–«‘μ“¡‘πÕ’(41) ́ ÷Ëß≈—°…≥–‚§√ß √â“ß

¥—ß°≈à“«∑”„Àâ ‰≈‚§ªïπ‡ªìπ “√„π°≈ÿà¡·§‚√∑’πÕ¬¥å∑’Ë¡’∫∑∫“∑

 ”§—≠„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–™à«¬ªÑÕß°—π§«“¡‡ ’¬À“¬

¢Õß DNA ∑’Ë‡°‘¥®“°¿“«–‡μ√’¬¥ÕÕ°´‘‡¥™—π(42) ®“°°“√μ√«®

«—¥ª√‘¡“≥¢Õß·§‚√∑’πÕ¬¥å„π´’√—Ë¡¢Õß —μ«å°≈ÿà¡‰æ√‡¡μ √«¡

∂÷ß¡πÿ…¬å ¡’§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“·Ààß™à«ß™’«‘μ · ¥ß

„Àâ‡ÀÁπ«à“·§‚√∑’πÕ¬¥å´÷Ëß¡’ƒ∑∏‘Ï„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– Ÿßπà“

®–¡’∫∑∫“∑ ”§—≠„π°“√™–≈Õ«—¬„π —μ«å°≈ÿà¡π’È¥â«¬(43) ¡’Õ’°

°“√»÷°…“∑’Ë‡μ‘¡‰≈‚§ªïπ‡¢â“‰ª„πÕ“À“√¢Õß·¡≈ßÀ«’Ë æ∫«à“

 “¡“√∂‡æ‘Ë¡√–¬–‡«≈“·Ààß™à«ß™’«‘μ¢Õß·¡≈ßÀ«’Ë‰¥âÕ¬à“ß¡’

π—¬ ”§—≠(44)

3.5 æÕ≈‘øïπÕ≈®“°™“‡¢’¬« (green tea polyphe-

nols) ¡’ “√æƒ°…‡§¡’ ”§—≠ ‡™àπ epicatechin, epigallo-

catechin, epicatechin-3-gallate ·≈– epigallocatechin-

3-gallate (EGCG) ®“°°“√∑¥ Õ∫ “√ °—¥®“°À≈“¬Ê  à«π

¢Õß™“ (Camellia sinensis) æ∫«à“ “¡“√∂≈¥Õ“°“√Õ—°‡ ∫

·≈–‡´≈≈å¡–‡√Áß‰¥â ‡™àπ ¥Õ°™“ “¡“√∂≈¥Õ“°“√∫«¡∑’Ë

∂Ÿ°°√–μÿâπ®“°°“√©’¥ “√ carrageenan „πÕÿâß‡∑â“ÀπŸ∑¥≈Õß

‰¥â(45) ·¡â«à“®– “¡“√∂¬—∫¬—Èß‰¥âπâÕ¬°«à“ dexamethasone

acetate ´÷Ëß‡ªìπ¬“∑’Ë„™â¬—∫¬—ÈßÕ“°“√Õ—°‡ ∫·≈–¡–‡√Áß°Áμ“¡

 à«π„∫™“¡’∫∑∫“∑ ”§—≠„π°“√¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß

‡Õπ‰´¡å metalloproteinases (MMP) ‡™àπ MMP-2, MMP-

9 ·≈– MMP-12 ÷́Ëß‡ªìπ‡Õπ‰´¡å∑’Ë¡’§«“¡‡°’Ë¬«¢âÕß„π°“√

°√–∫«π°“√·∫àßμ—«¢Õß‡´≈≈å¡–‡√Áß ·≈–‡Õπ‰´¡å leucocyte

elastase ∑’Ë∑”„Àâ‡°‘¥°“√≈ÿ°≈“¡·æ√à°√–®“¬¢Õß‡´≈≈å

¡–‡√Áß(45)  “√ °—¥®“°√“°™“ªÑÕß°—πº‘«Àπ—ß®“°· ßÕ—≈μ√“

‰«‚Õ‡≈μ·≈–≈¥°“√Õ—°‡ ∫®“°°“√¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å cyclooxygenase(36,46) πÕ°®“°π’È¬—ßæ∫«à“ “√

æÕ≈‘øïπÕ≈®“°™“‡¢’¬«¡’§ÿ≥ ¡∫—μ‘‡æ‘Ë¡®”π«π¢Õß‡´≈≈å

º‘«Àπ—ß (epidermal keratinocytes)(47) ∑”„Àâ “√ °—¥®“°

™“‡¢’¬«¡’§ÿ≥ ¡∫—μ‘∑’Ë‡À¡“–®–æ—≤π“„π‡æ◊ËÕ„™â°“√√—°…“

∫“¥·º≈μàÕ‰ª

πÕ°®“°π’È¬—ß¡’°“√»÷°…“§«“¡ “¡“√∂¢Õß “√ °—¥

®“°º—°·≈–º≈‰¡âÕ◊ËπÊ ‡™àπ ·Õª‡ªîô≈(48) ·≈–°–‡æ√“(49) ÷́Ëß

æ∫«à“ “¡“√∂‡æ‘Ë¡√–¬–‡«≈“·Ààß™à«ß™’«‘μ¢Õß‡´≈≈å∑—Èß„π

À≈Õ¥∑¥≈Õß (in vitro) ·≈–„π —μ«å∑¥≈Õß (in vivo) ‰¥â ´÷Ëß

§«√¡’°“√»÷°…“∂÷ß°≈‰°·≈–Àπâ“∑’Ë∫∑∫“∑„π°“√™–≈Õ«—¬¢Õß

 “√ °—¥¥—ß°≈à“«μàÕ‰ª

 √ÿª
§«“¡™√“¿“æ‡°‘¥®“° “‡ÀμÿÀ≈—°§◊ÕÕπÿ¡Ÿ≈Õ‘ √–∑’Ë

∑”≈“¬‡´≈≈å ·≈– “‡ÀμÿÕ◊Ëπ ‡™àπ Õ“À“√  ‘Ëß·«¥≈âÕ¡ °“√

°‘πº—°·≈–º≈‰¡â „πª√‘¡“≥∑’Ë‡À¡“– ¡∑”„Àâ√à“ß°“¬‰¥â√—∫

 “√æƒ°…‡§¡’À≈“°À≈“¬ ‡™àπ ‡√ ‡«Õ√“∑√Õ≈ ‡§Õ√å§Ÿ¡‘π

®’π‘ μ‘π ·≈–·§‚√∑’πÕ¬¥å ‡ªìπμâπ  ´÷Ëß “¡“√∂μâ“πÀ√◊Õ

°”®—¥Õπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ„π√à“ß°“¬‰¥â ™à«¬§«∫§ÿ¡°≈‰°„π

√–¥—∫‡´≈≈å‡æ◊ËÕ„Àâ‡´≈≈å™–≈Õ§«“¡™√“ ·≈– àß‡ √‘¡„Àâ‡°‘¥

°√–∫«π°“√°‘πμ—«‡Õß¢Õß‡´≈≈å„π ¿“«–‡§√’¬¥ÕÕ° ‘́‡¥™—π

πÕ°®“°π’È “√æƒ°…‡§¡’¬—ß “¡“√∂ªÑÕß°—πÀ√◊Õ∫√√‡∑“‚√§

∑’Ë‡°’Ë¬«¢âÕß°—∫Õ“¬ÿ ‡™àπ ‚√§‡∫“À«“π ¡–‡√Áß ·≈–‚√§À—«„®

À≈Õ¥‡≈◊Õ¥Õ’°¥â«¬ ªí®®ÿ∫—π¡’°“√»÷°…“‡°’Ë¬«°—∫°≈‰°·≈–

Àπâ“∑’Ë¢Õß “√æƒ°…‡§¡’∑’Ë¡’∫∑∫“∑„π°“√™–≈Õ«—¬ ‡æ◊ËÕ

ª√–‚¬™πå„π°“√π”‰ª„™â∑“ß°“√·æ∑¬å ´÷Ëß®–™à«¬æ—≤π“

§ÿ≥¿“æ™’«‘μ¢ÕßºŸâ ŸßÕ“¬ÿ‰¥â
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Abstract

There is an increasing the number of elderly in Thailand and all over the world. Free radicals are the

major cause of aging because they can destroy cells. This leads to pathology of human including

obesity, cancer, diabetes mellitus, cardiovascular and immnune diseases. The other causes of aging are

foods and pollution. Fruits and vegetables contain phytochemicals which have antioxidant activity. Many

studies reported that phytochemicals play role in slow down the process of cell death and promoting

autophagy both in vitro and in vivo. Therefore, research-based knowledge about phytochemicals has

benefit in medicine as anti-aging agents.
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