
∫∑∫“∑¢Õßº≈‘µ¿—≥±å∏√√¡™“µ‘„π°“√ªÑÕß°—π·≈–√—°…“¡–‡√Áß Role of Natural Products on cancer Prevention and Treatment

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

•

∫∑∫“∑¢Õßº≈‘µ¿—≥±å∏√√¡™“µ‘„π°“√ªÑÕß°—π·≈–√—°…“¡–‡√Áß

æ‘»¡—¬ ‡À≈à“¿—∑√‡°…¡

¿“§«‘™“‡¿ —™«‘∑¬“ §≥–·æ∑¬»“ µ√å ·≈–

»Ÿπ¬å«‘®—¬æ¬“∏‘„∫‰¡âµ—∫·≈–¡–‡√Áß∑àÕπÈ”¥’  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

Role of Natural Products on Cancer Prevention and Treatment
Pisamai Luapattarakasem
Department of Pharmacology, Faculty of Medicine; Liver Fluke and Cholangiocarcinoma Research Center,
Khon Kaen University

∫∑øóôπøŸ«‘™“°“√ • Review Article

¡–‡√ÁßÀ√◊Õ‡π◊ÈÕßÕ°™π‘¥√â“¬·√ß §◊Õ°âÕπ‚µº‘¥ª°µ‘
¢Õß‡π◊ÈÕ‡¬◊ÈÕ∑’Ë‡°‘¥®“°°“√·∫àßµ—«¢Õß‡´≈≈åπÕ°‡Àπ◊Õ°“√
§«∫§ÿ¡¢Õß√à“ß°“¬ ·≈– “¡“√∂≈ÿ°≈“¡‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ¢â“ß
‡§’¬ßÀ√◊Õ°√–®“¬‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ·≈–Õ«—¬«–∑’ËÕ¬ŸàÀà“ß‰°≈ÕÕ°
‰ª‰¥â    ∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘µàÕ√à“ß°“¬‰¥â∑—Èß·∫∫‡©æ“–
∑’Ë (local effect) ®“°°“√°¥‡∫’¬¥¢Õß°âÕπ‡π◊ÈÕµàÕÕ«—¬«–¢â“ß
‡§’¬ßÀ√◊Õ‡°‘¥·∫∫∑—Ë«√à“ß°“¬ (systemic effect) ‡π◊ËÕß®“°
°“√·æ√à¢Õß‡´≈≈å¡–‡√Áß‰ª¬—ßÕ«—¬«–π—Èπ Ê

 “‡Àµÿ°“√‡°‘¥¡–‡√Áß  æ∫«à“¡’ªí®®—¬√à«¡À≈“°À≈“¬
(multifactorial processes) ·≈–ª√–°Õ∫¥â«¬À≈“¬¢—ÈπµÕπ
(multi-stage carcinogenesis)  ‰¥â·°à initiation, promotion ·≈–
progression (√Ÿª∑’Ë 1)1 „π¢—ÈπµÕπ initiation ®–‡ªìπ°“√°√–µÿâπ
„Àâ‡°‘¥ DNA damage ∑’ËÕ“®®–‡°‘¥®“°°“√‰¥â√—∫ “√°àÕ¡–‡√Áß

(carcinogens) ‡™àπ  “√‡§¡’∫“ß™π‘¥ √—ß ’ À√◊Õ ‰«√—  ·≈–
√à«¡°—∫§«“¡º‘¥ª°µ‘¢Õß°√–∫«π°“√´àÕ¡·´¡ DNA (DNA re-
pair) À√◊Õ DNA damage π—Èπ‡°‘¥¡“°‡°‘π§«“¡ “¡“√∂¢Õß
°√–∫«π°“√´àÕ¡·´¡¢Õß‡´≈≈å∑’Ë®–®—¥°“√µ“¡ª°µ‘‰¥â ¡’º≈
„Àâ‡°‘¥§«“¡º‘¥ª°µ‘¢Õß®’π‡√’¬° initiated cells ́ ÷Ëß initiated cells
∑’Ë¡’®’π∑’Ëº‘¥ª°µ‘Õ¬Ÿà·∫àßµ—«·≈–·æ√à°√–®“¬µàÕÊ ‰ª„π¢—ÈπµÕπ
¢Õß promotion ·≈– progression  àßº≈„Àâ °“√∑”ß“πÀ√◊Õ
°“√§«∫§ÿ¡°“√·∫àßµ—«¢Õß‡´≈≈åº‘¥ª°µ‘·≈–π”‰ª Ÿà°“√‡°‘¥
¡–‡√Áß„π∑’Ë ÿ¥ √“¬≈–‡Õ’¬¥Õà“π‡æ‘Ë¡‡µ‘¡®“°∫∑ ç°≈‰°°“√
‡°‘¥¡–‡√Áß∑àÕπÈ”¥’∑’Ë —¡æ—π∏å°—∫°“√µ‘¥æ¬“∏‘„∫‰¡âµ—∫‚¥¬
ºà“π∑“ßÕπÿ¡Ÿ≈Õ‘ √–é ·≈– ç “‡Àµÿ·≈–°≈‰°°“√‡°‘¥‚√§¡–
‡√Áß∑àÕπÈ”¥’: ª∞¡∫∑§«“¡ —¡æ—π∏å°—∫æ¬“∏‘„∫‰¡âµ—∫é „π
©∫—∫‡¥’¬«°—ππ’È

√Ÿª∑’Ë 1 ·ºπ¿“æ¢Õß multi-stage carcinogenesis1
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°“√√—°…“ ®“°°≈‰°°“√‡°‘¥¡–‡√Áß∑’Ë‡ªìπ multifactor ·≈–
multi-step processes ∑”„Àâ°“√ªÑÕß°—π·≈–√—°…“¡’‰¥âÀ≈“°
À≈“¬ (√Ÿª∑’Ë 2)1, 2 ‡™àπ °“√¬—∫¬—Èß°√–∫«π°“√ initiation ¥â«¬
 “√„π°≈ÿà¡ blocking agents Õ“®∑”‰¥â‚¥¬‡æ‘Ë¡°“√∑”ß“π¢Õß
detoxifying enzyme ‡æ◊ËÕ‡æ‘Ë¡°“√∑”≈“¬ “√ carcinogens À√◊Õ
¬—∫¬—Èß oxidative stress ∑’Ë∑”„Àâ‡°‘¥ cell damage ‚¥¬‡©æ“–∑’Ë
DNA ¥â«¬ “√∑’Ë¡’ƒ∑∏‘Ï antioxidant À√◊Õscavenging activity ‡™àπ
ellagic acid, indole-3-carbinol, sulforaphane À√◊Õ flavonoids1

 à«π°“√¬—∫¬—Èß°√–∫«π°“√ promotion À√◊Õ progression ¡—°
®–‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡ °“√·∫àßµ—«¢Õß‡´≈≈å„π cell cycle
¢—ÈπµÕπµà“ß Ê À√◊Õ°√–µÿâπ°“√µ“¬¢Õß‡´≈≈å (apoptosis) ¥â«¬
 “√„π°≈ÿà¡∑’Ë‡√’¬°«à“ suppressing agents ‡™àπ beta-carotene,
curcumin, gingerol, epigallocatechin gallate À√◊Õ resveratrol1, 2

Õ¬à“ß‰√°Áµ“¡¬“µâ“π¡–‡√Áß∑’Ë„™â„πªí®®ÿ∫—π°Á¡’¢âÕ®”°—¥‡°’Ë¬«
°—∫º≈¢Õß°“√√—°…“·≈–Õ“°“√æ‘…¢Õß¬“  ª√–°Õ∫°—∫°“√
µ√«®æ∫¡–‡√Áß¡—°®–‡ªìπ√–¬–À≈—ß Ê ª√–¡“≥°“√«à“√âÕ¬≈–
70 ¢ÕßºŸâªÉ«¬¡–‡√Áß∑’Ë‰¥â√—∫°“√«‘π‘®©—¬®–¡’°“√·æ√à°√–®“¬
¢Õß‡´≈≈å¡–‡√Áß (metastasis) ·≈â« ´÷Ëß°“√√—°…“·∫∫ local
treatment (‡™àπ °“√ºà“µ—¥ À√◊Õ°“√©“¬√—ß ’) ®–‰¡à§àÕ¬‰¥âº≈
°“√√—°…“„π√–¬–π’È®÷ßµâÕß„™â¬“µâ“π¡–‡√Áß (chemotherapy)
÷́Ëß®–¡’º≈‰ª¶à“‡´≈≈å¡–‡√Áß/¬—∫¬—Èß°“√·∫àßµ—«¢Õß‡´≈≈å¡–‡√Áß

®÷ß¡—°®–¡’º≈µàÕ‡´≈≈åª°µ‘∑’Ë°”≈—ß·∫àßµ—«‰¥â¥â«¬ ‡™àπ ‡´≈≈å
‰¢°√–¥Ÿ°  ‡´≈≈å„π∑“ß‡¥‘πÕ“À“√  À√◊Õ‡´≈≈å∑’Ë√“°º¡
πÕ°®“°π’È‡´≈≈å¡–‡√Áß∫“ß™π‘¥®–¡’ªí≠À“°“√¥◊ÈÕ¬“·¡â·µà

°—∫°“√√—°…“·∫∫ combination therapy °Á®–„Àâº≈∑’Ë‰¡à¥’π—°
§«“¡æ¬“¬“¡∑’Ë®–§âπÀ“ “√À√◊Õ¬“∑’Ë„Àâº≈¥’„π°“√√—°…“
„π¢≥–∑’ËÕ“°“√æ‘…µË”®÷ß¡’§«“¡®”‡ªìπ ‚¥¬‡©æ“–°“√π”¡“
„™â„π·ßàªÑÕß°—π/∫√√‡∑“¡–‡√Áß„π√–¬–·√° Ê  (√–¬–∑’Ë I, II ´÷Ëß
‡ªìπ√–¬–∑’Ë√—°…“À“¬‰¥â) ®“°√–∫“¥«‘∑¬“∑’Ëæ∫«à“Õÿ∫—µ‘°“√≥å
°“√‡°‘¥¡–‡√Áß∫“ß™π‘¥®–≈¥≈ß„π°≈ÿà¡ª√–™“°√∑’Ë‰¥â√—∫ “√
®“°∏√√¡™“µ‘‰¡à«à“®–‡ªìπæ◊™ º—° À√◊Õ º≈‰¡â 3,4  ∑”„Àâ¡’°“√
»÷°…“∂÷ß∫∑∫“∑¢Õß “√À√◊Õº≈‘µ¿—≥±å®“°∏√√¡™“µ‘„π°“√
ªÑÕß°—π·≈–√—°…“¡–‡√Áß‡æ‘Ë¡¢÷Èπ5

∫∑∫“∑¢Õßº≈‘µ¿—≥±å∏√√¡™“µ‘„π°“√ªÑÕß°—π·≈–

√—°…“¡–‡√Áß

‡ªìπ∑’Ë∑√“∫°—π¥’«à“º≈‘µ¿—≥±å∏√√¡™“µ‘ (natural products)
‡ªìπ·À≈àß¢Õß¬“∑’Ë ”§—≠·≈–®“°∑’Ëæ∫«à“ “√∑’Ë‰¥â®“°
º≈‘µ¿—≥±å∏√√¡™“µ‘®–¡’À≈“°À≈“¬™π‘¥·≈–∫“ß™π‘¥°Á¡’
ƒ∑∏‘Ï°«â“ß  ∑”„Àâ¡’√“¬ß“πÕ¬à“ß¡“°¡“¬∂÷ß°“√π”‡Õ“
º≈‘µ¿—≥±å∏√√¡™“µ‘¡“„™â„π°“√ªÑÕß°—π √—°…“‚√§µà“ß Ê √«¡
∑—Èß¡–‡√Áß (µ“√“ß∑’Ë 1)6 Graham ·≈–§≥–7 ‰¥â∑”°“√ ”√«®
®“° NAPRALERT database ®π∂÷ßªï 1999 æ∫«à“¡’√“¬ß“π
°“√„™â ¡ÿπ‰æ√æ◊Èπ∫â“π„π°“√√—°…“¡–‡√Áß„πª√–‡∑»µà“ß Ê
¡“°¡“¬  ·≈– “√/¬“®“°∏√√¡™“µ‘À≈“¬™π‘¥∑’Ëªí®®ÿ∫—π
°”≈—ßÕ¬Ÿà√–À«à“ß°“√»÷°…“√–¥—∫§≈‘π‘°‡æ◊ËÕ„™â„π°“√√—°…“
¡–‡√Áß (µ“√“ß∑’Ë 2-4)6

√Ÿª∑’Ë 2. ·ºπ¿“æ· ¥ß°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√„π°“√ªÑÕß°—π (blocking agents) ·≈– √—°…“ (suppressing agents) ¡–‡√Áß1
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µ“√“ß∑’Ë 1 µ—«Õ¬à“ß¬“∑’Ëæ—≤π“¡“®“°∏√√¡™“µ‘6

Drug Medical use Mechanism of action Source

Aspirin
(Salicylate)

Analgesic, anti-inflammatory,
antipyretic

Inhibition of COX Plant

Atropine Pupil dilator Antagonist of ACh at muscarinic
receptors at post-ganglionic
parasympathetic neuroeffector sites

Plant

Codeine Analgesic,
antitussive

Opioid receptor agonist Plant

Digoxin For atrial fibrillation and CHF Inhibition of the Na + /K + ATPase
membrane pump

Plant

Morphine Analgesic Opioid receptor agonist Plant

Pilocarpine Glaucoma Muscarinic receptor agonist Plant

Quinine Malaria prophylaxis Inhibition of protein synthesis in the
malaria parasite

Plant

Taxol Anticancer agent Antimitotic agent (binds to and stabilizes
microtubules)

Plant

Penicillin Antibiotic Inhibition of synthesis of cell wall
peptidoglycan

Microbe

Tetracyclin Antibiotic Inhibition of protein synthesis by
binding to the ribosome 30S subunit

Microbe

ACh, acetylcholine; CHF, congestive heart failure; COX, cyclooxygenase.

µ“√“ß∑’Ë 2 µ—«Õ¬à“ß “√µâ“π¡–‡√Áß∑’Ë‰¥â¡“®“°æ◊™6

Compound Cancer use

Vincristine Leukemia, lymphoma, breast, lung, pediatric solid cancers and others
Vinblastine Breast, lymphoma, germ-cell and renal cancer
Paclitaxel Ovary, breast, lung, bladder, and head and neck cancer
Docetaxel Breast and lung cancer
Topotecan Ovarian, lung and pediatric cancer
Irinotecan Colorectal and lung cancer
Flavopiridol Experimental
Acronyciline Experimental
Bruceantin Experimental
Thalicarpin Experimental
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µ“√“ß∑’Ë 3  µ—«Õ¬à“ß “√µâ“π¡–‡√Áß∑’Ë‰¥â¡“®“°‡™◊ÈÕ®ÿ≈‘π∑√’¬å6

Compound Cancer use

Actinomycin Sarcoma and germ-cell tumors
Bleomycin Germ-cell, cervix, and head and neck cancer
Daunomycin Leukemia
Doxorubicin Lymphoma, breast, ovary, lung and sarcomas
Epirubicin Breast cancer
Idarubicin Breast cancer and leukemia
Mitomycin C Gastric, colorectal, anal and lung cancer
Streptozocin Gastric and endocrine tumors
Wortmannin Experimental
Rapamicin* Experimental
Geldanamycin Experimental
*Rapamicin is also a potent immunosupressant.

µ“√“ß∑’Ë 4  µ—«Õ¬à“ß “√µâ“π¡–‡√Áß∑’Ë‰¥â¡“®“° —µ«åÀ√◊Õæ◊™®“°∑–‡≈6

Compound Cancer use Mechanism of action

Citarabine Leukemia, lymphoma Inhibition of DNA synthesis
Bryostatin 1 Experimental Activation of PKC
Dolastatin 10 Experimental Inhibition of microtubules and pro-apoptotic effects
Ecteinascidin 743 Experimental Alkylation of DNA
Aplidine Experimental Inhibition of cell-cycle progression
Halicondrin B Experimental Interaction with tubulin
Discodermolide Experimental Stabilization of tubulin
Cryptophycin Experimental Hyperphosphorylation of Bcl-2
PKC, protein kinase C.

„π°“√»÷°…“À“º≈‘µ¿—≥±å∏√√¡™“µ‘‡æ◊ËÕ¡“ªÑÕß°—π
∫√√‡∑“ √—°…“¡–‡√Áß®–„Àâ§«“¡ π„®º≈‘µ¿—≥±å∑’Ë¡’ “√∑’Ë
 “¡“√∂ÕÕ°ƒ∑∏‘Ï‰¥âÕ¬à“ß°«â“ß¢«“ß‚¥¬‡©æ“–ƒ∑∏‘Ï∑’Ë
 —¡æ—π∏å°—∫°“√‡°‘¥¡–‡√Áß ‡™àπ ƒ∑∏‘Ï antiinflammatory,
antioxidant, immunomodulatory ·≈– cytotoxic activity  ´÷Ëß
„π “¡ƒ∑∏‘Ï·√°®–¡’º≈µàÕ°“√ªÑÕß°—π°“√‡°‘¥¡–‡√Áß„π√–¬–
·√° (initiation phase)  à«πƒ∑∏‘Ï cytotoxicity ®–¡’º≈µàÕ√–¬–
promotion ·≈– progression ´÷Ëß®–¡’ƒ∑∏‘Ï„π°“√√—°…“
æ∫«à“ “√®“°∏√√¡™“µ‘À≈“¬°≈ÿà¡∑’Ë¡’ƒ∑∏‘Ï¥—ß°≈à“« ‡™àπ
phenolic compounds, alkaloids, terperoids, carotenoids ‡ªìπµâπ
°≈‰°°“√ÕÕ°ƒ∑∏‘Ï„π√–¥—∫‚¡‡≈°ÿ≈Õà“π‡æ‘Ë¡‡µ‘¡„π∫∑

ç‡§¡’ªÑÕß°—π¡–‡√Áß : °≈‰°°“√ªÑÕß°—π¢Õß¬“·≈– “√®“°
∏√√¡™“µ‘é „π©∫—∫‡¥’¬«°—ππ’È  „π∑’Ëπ’È®–¢Õ°≈à“«∂÷ßÀ≈—°°“√
·≈–µ—«Õ¬à“ß “√®“°∏√√¡™“µ‘¢Õß “√°≈ÿà¡¥—ß°≈à“«∑’Ë¡’
√“¬ß“π«à“¡’»—°¬¿“æ„π°“√ªÑÕß°—π/√—°…“¡–‡√Áß‡æ◊ËÕ‡ªìπ
·π«∑“ß„π°“√π”¡“»÷°…“À“¬“/ “√∑’Ë¡’º≈µàÕ¡–‡√ÁßµàÕ‰ª

1. Phenolic compounds

Phenolic compounds §◊Õ “√∑’Ë Ÿµ√‚§√ß √â“ß¡’ OH group
∫π aromatic ring µ—Èß·µà 1 °≈ÿà¡¢÷Èπ‰ª  “√„π°≈ÿà¡π’È®÷ß¡’
§ÿ≥ ¡∫—µ‘∑’Ë®–≈–≈“¬πÈ”‰¥â¥’ æ∫‰¥â„πæ◊™ º—°·≈– º≈‰¡â∑—Ë«‰ª
Õ“®·∫àßÕÕ°‰¥â‡ªìπ 3 °≈ÿà¡„À≠àÊ §◊Õ
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(1) Simple phenols/phenolic acid ·≈–Õπÿæ—π∏å‡™àπ gallic
acid, ellagic acid, tannic acid, vanillin, catechol, resorcinol ·≈–
salicylic acid ‡ªìπµâπ   “√°≈ÿà¡π’Èæ∫‰¥â„πº≈‰¡âÀ≈“¬™π‘¥ ‡™àπ
raspberry, blackberry

(2) Phenylpropanoids ‰¥â·°à phenolic compound ∑’Ë
aromatic ring ¡’ three-carbon side chain ‡°“–Õ¬Ÿà  ·¬°¬àÕ¬
ÕÕ°‰¥âÀ≈“¬°≈ÿà¡‰¥â·°à hydroxycinnamic acids (ferulic acid,
caffeic acid À√◊Õ coumaric acid), coumarins (umbelliferone,
scopoletin, aesculetin À√◊Õ psoralen), lignans (pinoresinol,
eugenol À√◊Õ myristicin) æ∫‰¥â„π ·Õª‡ªî≈ ·æ√å ·≈– °“·ø

(3) Flavonoids ‡ªìπ°≈ÿà¡ ”§—≠¢Õß phenolic compounds
®–‰¥â·°à “√∑’Ë¡’ Ÿµ√‚§√ß √â“ß‡ªìπ C6-C3-C6 ·¬°¬àÕ¬ÕÕ°
‰¥â‡ªìπÀ≈“¬°≈ÿà¡‰¥â·°à catechins, proanthocyanins,
anthocyanidins, flavones, flavonols, flavonones ·≈– isoflavones
®“°°“√∑’Ëæ∫ flavonoids ‰¥âÕ¬à“ß°«â“ß¢«“ß∑—Èßæ◊™ º—° º≈‰¡â
√«¡∑—Èß‡§√◊ËÕß¥◊Ë¡∑’Ë‡µ√’¬¡¡“®“°æ◊™ ‡™àπ ™“ (µ“√“ß∑’Ë 5)8 ´÷Ëß
æ∫«à“„π„∫™“®–¡’ catechins Õ¬Ÿà∂÷ß 30% ¢ÕßπÈ”Àπ—°·Àâß
·≈–‡™◊ËÕ«à“‡ªìπ “√ ”§—≠„π°“√ÕÕ°ƒ∑∏‘Ï‡ªìπ antioxidant ·≈–
chemoprevention Anthocyanins ‡ªìπ “√∑’Ë¡’ ’„πæ◊™  à«π°≈ÿà¡
flavones, flavonols ·≈– isoflavones °Á®–æ∫‰¥â∑—Ë«‰ª·≈–‡™◊ËÕ
«à“‡ªìπ “√∑’Ë¡’ª√–‚¬™πåµàÕ√à“ß°“¬8-10

¡’√“¬ß“π∂÷ßƒ∑∏‘Ï™’«¿“æ¢Õß phenolic compounds Õ¬à“ß
¡“°¡“¬√«¡∑—Èßƒ∑∏‘Ïµâ“π¡–‡√Áß8 ‡™◊ËÕ«à“ƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß
 “√„π°≈ÿà¡π’È®–‡°‘¥®“° multifunctional activities (¥—ß
µ—«Õ¬à“ß¢Õß resveratrol „π √Ÿª∑’Ë 3)11 ´÷Ëß∑√“∫°—π¥’«à“°≈‰°
µà“ßÊ‡À≈à“π’È¡’ à«π„π°√–∫«π°“√°àÕ¡–‡√Áß ·≈–®–¢Õ°≈à“«
∂÷ß°≈‰°¢Õß “√„π°≈ÿà¡µà“ß Ê ‚¥¬§√à“«Ê ¥—ßπ’È

Antioxidant activity

®“°∑’Ë∑√“∫«à“Õπÿ¡Ÿ≈Õ‘ √– (free radicals) ‰¡à«à“®–‡ªìπ™π‘¥
reactive oxygen species (ROS: O

2
-, OH-,H

2
O

2
, HOCl) À√◊Õ

reactive nitrogen species (RNS: NO, OONO
2
-) ®–‡ªìπ “√∑’Ë

µ“√“ß∑’Ë 5. flavonoids ™π‘¥µà“ß Ê ·≈–·À≈àß∑’Ë¡“®“°∏√√¡™“µ‘ 8

Class Typical sources Representative (aglycone)

Flavonols Tea, onions, red wine, fruit Quercetin
Flavones Vegetables, citrus fruits Apigenin
Flavanones Citrus fruit Hesperitin
Anthocyanidins Berries, colored fruit Cyanidin
Catechins Tea, wine Epigallocatechin
Isoflavonoids Legumes Genistein

√Ÿª∑’Ë 3. ·ºπ¿“æ· ¥ß°≈‰°°“√¬—∫¬—Èß°“√‡°‘¥¡–‡√Áß¢Õß
resveratrol11

‰¡à§ßµ—«·≈– “¡“√∂∑”„Àâ‡°‘¥ cell damage ‚¥¬°“√‡Àπ’Ë¬«
π”„Àâ‡°‘¥¿“«– oxidative stress ́ ÷Ëß®–∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘
¢Õß cell membrane, protein, ·≈– DNA12 ´÷Ëß‡™◊ËÕ«à“‡ªìπ°≈‰°
∑’Ë ”§—≠Õ—πÀπ÷Ëß¢Õß°√–∫«π°“√ carcinogenesis ªí®®ÿ∫—π¡’
√“¬ß“π°“√∑¥≈Õß¬◊π¬—π«à“ “√  phenolic  compounds À≈“¬
µ—«∑’Ë¡’ƒ∑∏‘Ï antioxidant ·≈–¡’ƒ∑∏‘Ï anticancer ¥â«¬13, 14  „π
°√≥’ caffeic, ferulic acid À√◊Õ “√„¥∑’Ë¡’§«“¡ “¡“√∂∑’Ë®–·¬àß
(compete) °—∫ electrophile „π°“√®—∫°—∫ DNA ´÷Ëß∂◊Õ‡ªìπ key
step ¢Õß°√–∫«π°“√‡°‘¥¡–‡√Áß ®–‡√’¬° “√‡À≈à“π’È«à“
antimutagen 15
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Arachidonic acid metabolism modulation

 “√∑’Ë¡’ƒ∑∏‘Ïµâ“π arachidonic acid metabolism πÕ°®“°
®–¡’∫∑∫“∑ ”§—≠„π°“√µâ“π°√–∫«π°“√Õ—°‡ ∫ (antiinflam-
mation) ·≈â«ªí®®ÿ∫—π¬—ß‰¥â√—∫§«“¡ π„®„π·ßà°“√ªÑÕß°—π°“√
‡°‘¥¡–‡√Áß (chemoprevention)16, 17 ¡’√“¬ß“π«à“ non-steroidal
antiinflammatory drugs (NSAIDs) À≈“¬µ—« ‡™àπ sulindac,
piroxicam, indomethacin, ·≈– aspirin ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡°‘¥
¡–‡√Áß„π —µ«å∑¥≈Õß∑’Ë∂Ÿ°°√–µÿâπ¥â«¬ “√‡§¡’‚¥¬‡™◊ËÕ«à“Õ“®
®–‡π◊ËÕß®“°°“√¬—∫¬—Èß‡Õπ‰´¡å cyclooxygenase (COX) ´÷Ëß‡ªìπ
°≈‰°À≈—°¢Õß “√„π°≈ÿà¡ NSAIDs16-19  æ∫«à“ phenolic
compounds À≈“¬µ—« ‡™àπ quercetin, eugenol, curcumin ·≈–
green tea ¡’ƒ∑∏‘Ï¬—∫¬—Èß arachidonic acid metabolism ‰¥â
‡™àπ°—π·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß∑—Èß cyclooxygenase ·≈– lipoxygenase
pathways 20, 21  „πªï 1991, Deschner ·≈–§≥– °Á√“¬ß“π«à“
quercetin ·≈– rutin ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡°‘¥ colon cancer „π
ÀπŸ∑’Ë∂Ÿ°°√–µÿâπ¥â«¬ azoxymethanol22   ·≈–„πªï 1994 Huang
·≈–§≥– √“¬ß“π∂÷ßƒ∑∏‘Ï°“√¬—∫¬—Èß°“√‡°‘¥¡–‡√Áß„π∑“ß‡¥‘π
Õ“À“√ (: forestomach, duodenal ·≈– colon) ¢Õß curcumin23

´÷Ëß Õ¥§≈âÕß°—∫¢âÕ —ß‡°µ∑’Ëæ∫«à“ª√–™“°√∑’Ë∫√‘‚¿§Õ“À“√∑’Ë¡’
phenolic compounds ‡ªìπª√–®”¡’Õÿ∫—µ‘°“√≥å°“√‡°‘¥¡–‡√Áß
µË”3, 4

Enzyme activity modulation

„π°√–∫«π°“√‡®√‘≠¢Õß‡´≈≈å®–Õ“»—¬‡Õπ‰´¡åÀ≈“¬
™π‘¥∑’Ë™à«¬„π°“√‡®√‘≠ (growth) ·≈–°“√·∫àßµ—« (cell division)
æ∫«à“ phenolic compound À≈“¬™π‘¥ “¡“√∂¬—∫¬—Èß‡Õπ‰´¡å
‡À≈à“π’È‰¥â  ∑”„Àâ≈¥ cell hyperproliferation ´÷Ëß¡’º≈≈¥§«“¡
‡ ’Ë¬ß¡–‡√Áß‰¥â  µ—«Õ¬à“ß‡™àπ °“√¬—∫¬—Èß protein kinase C ¢Õß
quercetin24, ¬—∫¬—Èß protein tyrosine kinase ¢Õß genistein25,
¬—∫¬—Èß topoisomeraserase ¢Õß psammaplin A15 ·≈–¬—∫¬—Èß
‡Õπ‰´¡åÀ≈“¬™π‘¥¢Õß green tea26

Inhibition of carcinogen formation

 “√ carcinogens ‡ªìπªí®®—¬Àπ÷Ëß∑’Ë‡√àß„Àâ‡°‘¥¡–‡√Áß  ·À≈àß
¢Õß carcinogen ∑’Ë¡πÿ…¬å‰¥â√—∫®–¡’∑—Èß exogenous ·≈–
endogenous sources °“√À≈’°‡≈’Ë¬ß “√ carcinogen ®“°
¿“¬πÕ°À√◊Õ≈¥°“√ √â“ß “√ carcinogen „π√à“ß°“¬ ®–™à«¬
≈¥Õÿ∫—µ‘°“√≥å°“√‡°‘¥¡–‡√Áß‰¥â  æ∫«à“ phenolic compounds
À≈“¬µ—«¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√ √â“ß “√ carcinogens „π√à“ß°“¬‰¥â
‡™àπ °“√¬—∫¬—Èß°√–∫«π°“√ nitrosation ¢Õß caffeic ·≈–
ferulic acid27 À√◊Õ°“√¬—∫¬—Èß nitrosation „πÀπŸ∑’ËªÑÕπ¥â«¬ green
tea ¡’º≈„Àâ≈¥Õÿ∫—µ‘°“√≥å°“√‡°‘¥¡–‡√ÁßÀ≈“¬™π‘¥ ‡™àπ ≈¥°“√
 √â“ß N-nitrosodiethylamine (carcinogen ∑’Ë°√–µÿâπ„Àâ‡°‘¥ fore

stomachs, lung cancer), 4-(methyl-N-nitrosamino)-1-(3-pyridyl)-
1-butanone (carcinogen „π°“√°√–µÿâπ lung tumor)  À√◊Õ N-
nitrosomethylamine (carcinogen ∑’Ë°√–µÿâπ esophageal tumor)28

Immunomodulation

æ∫«à“ ¡ÿπ‰æ√À√◊Õ “√∑’Ë·¬°®“° ¡ÿπ‰æ√À≈“¬™π‘¥¡’
º≈°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π ‚¥¬Õ“®®–¡’º≈‡æ‘Ë¡ humoral› À√◊Õ
cell mediated immune response  À√◊Õ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ
¢Õß°√–∫«π°“√®—∫°‘π·≈–¬àÕ¬∑”≈“¬ ‘Ëß·ª≈°ª≈Õ¡
(phagocytosis)

 “√„π°≈ÿà¡ phenols, quinone À≈“¬™π‘¥∑’Ë¡’ƒ∑∏‘ÏµàÕ
√–∫∫¿Ÿ¡‘§ÿâ¡°—π ∫“ß™π‘¥°Á‡æ‘Ë¡ª√‘¡“≥ granulocytes ‡™àπ
cleisanthin, anethol, catechin, protocatechuic acid, ubiquinone
Q, ∫“ß™π‘¥°Á‡æ‘Ë¡°“√®—∫°‘π·≈–¬àÕ¬®ÿ≈™’æ ‡™àπ 2,3-
dihydroxybenzoic acid, ferulic acid, curculigoside ®“°«à“πæ√â“«
Curculigo orchidoides ∫“ß™π‘¥°Á¡’ƒ∑∏‘Ï°√–µÿâπ„Àâ‡´≈≈å √â“ß
interferon ´÷Ëß interferon „π¢π“¥µË” Ê ®–°√–µÿâπ°“√ √â“ß
antibody ·≈–°√–µÿâπ macrophage „Àâ∑”≈“¬®ÿ≈™’æ‰¥â¡“°¢÷Èπ
 “√æ«° phenol & quinone „π°≈ÿà¡π’È§◊Õ gossypol ·≈–
chlorogenic acid

 “√„π°≈ÿà¡ saponin ¡—°®–‡ªìπ immunoadjuvants  ·µà°Á
¡’ºŸâæ∫«à“ saponin ∫“ß™π‘¥¡’º≈µàÕ°“√¬—∫¬—Èß¡–‡√Áß∫“ß™π‘¥
‡™àπ cynanchoside  ´÷Ëß‡ªìπ steroid-saponin ∑’Ë·¬°‰¥â®“°√“°
¢Õß Cyananchum caudatum  “¡“√∂‡æ‘Ë¡°“√®—∫°‘π·≈–
¬àÕ¬®ÿ≈™’æ Õπÿæ—π∏å¢Õß oleanolic acid  ®“° Aralia mandshurica
 “¡“√∂‡æ‘Ë¡ƒ∑∏‘Ï®—∫°‘π·≈–¬àÕ¬®ÿ≈™’æ ¬—∫¬—Èß°“√‡°‘¥¡–‡√Áß
·≈–ªÑÕß°—π mononuclear system „π —µ«å∑¥≈Õß∑’Ë‰¥â√—∫
cyclophosphamide

Glycyrrhetinic acid ‡ªìπ triterpene-saponin ∑’Ë‰¥â®“°
™–‡Õ¡‡∑» (Glycyrrhiza glabra L.) ‰¥â¡’ºŸâ»÷°…“ƒ∑∏‘Ï∑“ß
‡¿ —™«‘∑¬“À≈“¬Õ¬à“ß‡™àπ ƒ∑∏‘Ïµâ“πÕ—°‡ ∫ µâ“π°“√‡°‘¥·º≈
·≈–µâ“π‰«√—  „πª√–‡∑»≠’ËªÿÉπ„™â “√ °—¥ (glycyrrhizin) √à«¡
°—∫ glycine ·≈– cysteine „π°“√√—°…“µ—∫Õ—°‡ ∫ ·≈–ƒ∑∏‘Ï
µàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π Abe ·≈–§≥–29 ‰¥âæ∫«à“ glycyrrhitinic
acid ·≈– glycyrrhizin  “¡“√∂‡Àπ’Ë¬«π”„Àâ‡æ‘Ë¡ interferon „π
ÀπŸ∂’∫®—°√‡¡◊ËÕ„Àâ„π¢π“¥ 20 ·≈– 50 mg/kg. °“√∑¥≈Õß
∑“ß§≈‘π‘°æ∫«à“ ‡¡◊ËÕ©’¥ glycyrrhizin ¢π“¥ 80 mg. ®–∑”„Àâ
ºŸâªÉ«¬¡’ interferon ‡æ‘Ë¡¢÷Èπ 45% „πºŸâªÉ«¬ 21 √“¬ ·≈–¬—ß‡ √‘¡
ƒ∑∏‘Ï¢Õß NK cell ‰¥â¥â«¬

πÕ°®“°°“√»÷°…“ in vitro ¥—ß‰¥â°≈à“«¡“·≈â« ¬—ß¡’
√“¬ß“π„π in vivo Õ’°¡“°¡“¬∑’Ë· ¥ß∂÷ßº≈¢Õß phenolic
compound „π°“√¬—∫¬—Èß°“√‡°‘¥¡–‡√Áß ®–¢Õ°≈à“«∂÷ß‡©æ“–
 “√∑’Ëæ∫‰¥â∫àÕ¬ ‡™àπ
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Quercetin ·≈– rutin ‡ªìπ phenolic compound ∑’Ëæ∫‰¥â
∫àÕ¬„π human food æ∫«à“ÀπŸ∑’Ë∑“¥â«¬ quercetin/rutin ®–¡’
º≈¬—∫¬—Èß°“√‡°‘¥¡–‡√Áß∑’Ëº‘«Àπ—ß∑’Ë°√–µÿâπ¥â«¬ phorbal ester
(TPA)30 À√◊Õ°“√∑¥≈Õß„ÀâÀπŸ√—∫ª√–∑“πÕ“À“√∑’Ëº ¡¥â«¬
quercetin ®–¬—∫¬—Èß°“√°√–µÿâπ„Àâ‡°‘¥¡–‡√Áß∑’Ë‡µâ“π¡ (°√–µÿâπ
¥â«¬ DMBA+NMU)31 ·≈–¡–‡√Áß≈”‰ â (°√–µÿâπ¥â«¬ AOM)32 ‰¥â

Curcumin ( “√ ’‡À≈◊Õß∑’Ëæ∫‰¥â„πæ◊™À≈“¬™π‘¥ ‡™àπ ‡Àßâ“
¢Õß¢¡‘Èπ™—π, Curcuma longa)  æ∫«à“¡’ƒ∑∏‘Ï antiinflammatory
(mouse ear test) ·≈–¡’ strong antitumorigenic activity „π
 —µ«å∑¥≈Õß∑’Ë°√–µÿâπ¥â«¬ DMBA À√◊Õ TPA ∑”„Àâ≈¥Õÿ∫—µ‘°“√≥å
°“√‡°‘¥ gastric, duodenal ·≈– colon carcinogenesis33

Caffeic ·≈– Ferulic acid ( “√∑’Ëæ∫‰¥â„πº—°·≈–º≈‰¡â
À≈“¬™π‘¥) ∑—Èß caffeic ·≈– ferulic acid ®–¡’º≈¬—∫¬—Èß°“√‡°‘¥
chemical-induced forestomach tumor „πÀπŸ∂’∫®—°√26 ·≈–
caffeic ¡’ƒ∑∏‘Ï‡ªìπ potent inhibitor ¢Õß°“√ √â“ß carcinogenic
nitrosamines34

Ellegic acid (æ∫‰¥â„π walnuts, raspberries ·≈–º≈‰¡âÕ’°
À≈“¬™π‘¥) æ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß chemical-induced esophageal,
lung, liver carcinogenesis35

2. Lignans

Lignans ®—¥‡ªìπ°≈ÿà¡Àπ÷Ëß¢Õß phenolic compound (°≈ÿà¡
phenylpropanoids) ¡’√“¬ß“π∂÷ß cytotoxicity property ¢Õß lignan
∑—Èß in vitro36 ·≈– in vivo37  µàÕ¡“¡’°“√§âπæ∫ podophyllotoxins,
 “√∑’Ë·¬° °—¥‰¥â®“°µâπ Mayapple (Podophyllum peltatum),
¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß microtubule ·≈–®“°°“√∑¥≈Õß
µàÕÊ ¡“æ∫«à“ “√°÷Ëß —ß‡§√“–Àå¢Õß podophyllotoxin ‡™àπ
etoposide À√◊Õ teniposide ®–¡’ƒ∑∏‘Ïµâ“π¡–‡√Áß∑’Ë ”§—≠
ªí®®ÿ∫—π etoposide „™â‡ªìπ¬“√—°…“¡–‡√ÁßÀ≈“¬™π‘¥‚¥¬
‡©æ“–¡–‡√Áß∑’Ë¥◊ÈÕ¬“ ‡™àπ testicular carcinoma, small-cell lung
carcinoma, nonlymphocytic leukemic ·≈– non-Hodgkinûs
lymphomas38

3. Alkaloids

     Alkaloids ‡ªìπ “√Õ’°°≈ÿà¡Àπ÷Ëß∑’Ëæ∫¡“°„πæ◊™·≈–æ∫«à“
‡ªìπ “√∑’Ë¡—°®–¡’æ‘…·≈–¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“Õ¬à“ß°«â“ß
¢«“ß   “√„π°≈ÿà¡π’È®–¡’ Ÿµ√‚§√ß √â“ß∑’Ë·µ°µà“ß°—π¡“°∑”„Àâ
¬“°∑’Ë®–„Àâ§”®”°—¥§«“¡  ·µàÕ¬à“ß‰√°Áµ“¡‚¥¬∑—Ë«‰ª·≈â«
alkaloids ¡—°®–‡ªìπ “√∑’Ë‰¡à¡’ ’ ¡’ƒ∑∏‘Ï‡ªìπ¥à“ß ·≈–¡’ nitrogen
atom ‡ªìπ à«πª√–°Õ∫¢Õß cyclic part

¡’√“¬ß“π∂÷ßƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß “√„π°≈ÿà¡ alkaloids
Õ¬Ÿà¡“°¡“¬39-42  ·≈–À≈“¬µ—«Õ¬Ÿà√–À«à“ß°“√»÷°…“√–¥—∫
§≈‘π‘°42-44 ‡™àπ‡¥’¬«°—∫ phenolic compound ƒ∑∏‘Ï∑“ß

‡¿ —™«‘∑¬“¢Õß alkaloids °Á¡’√“¬ß“πÕ¬à“ß°«â“ß¢«“ß∑—Èß
antioxidant 45, antiinflammatory46 ·≈– inhibit enzyme activity
‡™àπ ‡ªìπ potent protein kinase C inhibitor47, topoisomerase
inhibitor42 ƒ∑∏‘ÏµàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π®–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß
°√–∫«π°“√®—∫°‘π·≈–¬àÕ¬∑”≈“¬®ÿ≈™’æ ‡™àπ aristolochic
acid ∑’Ë·¬°‰¥â®“° Aristolochia elematitis ®–¡’º≈‡æ‘Ë¡
phagocytosis ¢Õß lymphocytes ·≈– peripheral macrophage
·≈– aristolochic  acid „π¢π“¥ 5 µg /kg ®– “¡“√∂µâ“π
ƒ∑∏‘Ï°“√°¥¿Ÿ¡‘§ÿâ¡°—π¢Õß prednisolone ‰¥â πÕ°®“°π’È°“√‡æ‘Ë¡
phagocytosis ¬—ßæ∫‰¥â°—∫ isopteropodine (alkaloid ∑’Ë·¬°‰¥â
®“° Uncaria tomentosa), ·≈– Vincristine (alkaloid ∑’Ë·¬°‰¥â
®“°  Catharanthus roseus)  à«πƒ∑∏‘Ïµâ“π¡–‡√Áß¢Õß alkaloids
πÕ°®“°ƒ∑∏‘Ï antiproliferation40, 47 ·≈â« alkaloids À≈“¬µ—«∑’Ë
πÕ°®“°®–¡’ƒ∑∏‘Ï cytotoxic48,49 ‚¥¬µ√ß·≈â«‡¡◊ËÕ„Àâ√à«¡°—∫
¬“µâ“π¡–‡√Áßµ—«Õ◊Ëπ°Á®–™à«¬≈¥Õ“°“√æ‘…¢Õß¬“ conventional
anticancer ‰¥â ‡™àπ swainsonine ®–™à«¬≈¥Õ“°“√æ‘…µàÕ
‰¢°√–¥Ÿ°¢Õß methotrexate, 5-fluorouracil, cyclophosphamide,
·≈– doxorubicin ‰¥â50  À√◊Õ‡°‘¥ synergistic effect ‰¥â ‡™àπ°“√
„Àâ vinflunine À√◊Õ vinorelbine (°≈ÿà¡ vinka alkaloid) √à«¡°—∫
cisplatin, mitomycin C, doxorubicin À√◊Õ 5-fluorouracil44

πÕ°®“°π’È°“√„Àâ alkaloids ∫“ß™π‘¥‡™àπ cepharanthin À√◊Õ
tetrandrine ®–™à«¬≈¥Õ“°“√¥◊ÈÕ¬“µàÕ conventional drug ∫“ß
™π‘¥‰¥â ‚¥¬®–‰ª¡’º≈µâ“π°“√¢—∫¬“ÕÕ°®“°‡´≈≈å ‚¥¬°“√
ÕÕ°ƒ∑∏‘Ï∑’Ë p-glycoprotein 51, 52

4. Diterpenoids

Diterpenoids ‡ªìπ°≈ÿà¡Àπ÷Ëß¢Õß terpenoids ´÷Ëß‡ªìπ “√
°≈ÿà¡„À≠àÕ’°°≈ÿà¡Àπ÷Ëß∑’Ëæ∫„πæ◊™ √â“ß¡“®“°°“√√«¡µ—«¢Õß
isoprene molecule CH

2
=C(CH

3
)-CH=CH

3
 (C

5
 unit) µ—Èß·µà 2 °≈ÿà¡

¢÷Èπ‰ª „π°√≥’¢Õß diterpenoids °Á®–‡°‘¥®“°°“√√«¡°≈ÿà¡¢Õß
isoprene 4 units (C

20
)

Taxol (paclitaxel) ‡ªìπ diterpenoid ∑’Ë·¬°‰¥â®“°‡ª≈◊Õ°
¢Õßµâπ yew tree (Taxus brevifolia) ¡’√“¬ß“π∂÷ßƒ∑∏‘Ïµâ“π
¡–‡√ÁßÀ≈“¬™π‘¥ ‡™àπ ovarian ·≈– breast cancer, malignant
melanoma ·≈– acute myclogenous leukemia „π°“√»÷°…“
„π√–¥—∫ phase II ‚¥¬„Àâ√à«¡°—∫ dexamethasone, diphenhy-
dramine (‡æ◊ËÕ≈¥ allergic reaction) „π°“√√—°…“ ovarian
cancer ‚¥¬‡©æ“–°≈ÿà¡∑’Ë¥◊ÈÕ¬“53, 54

 √ÿª

¡–‡√Áß‡ªìπªí≠À“ ÿ¢¿“æ¢Õßª√–™“°√„πªí®®ÿ∫—π·≈–¡’
Õ—µ√“∑’Ë‡æ‘Ë¡¢÷Èπ  °“√√—°…“ (‚¥¬‡©æ“–¡–‡√Áß„π√–¬–∑â“¬ Ê)
¬ÿàß¬“°¥â«¬¢âÕ®”°—¥¢ÕßÕ“°“√æ‘…¢Õß¬“·≈–°“√¥◊ÈÕ¬“
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‡π◊ËÕß®“°°“√‡°‘¥¡–‡√Áß¡’À≈“¬¢—ÈπµÕπ·≈–§àÕ¬‡ªìπ§àÕ¬‰ª
„π√–¬–·√° Ê ∑”„Àâ°“√ªÑÕß°—π°“√‡°‘¥¡–‡√Áß¡’°“√»÷°…“
°—πÕ¬à“ß·æ√àÀ≈“¬‚¥¬‡©æ“–°“√„™â “√À√◊Õº≈‘µ¿—≥±å
∏√√¡™“µ‘    ªí®®ÿ∫—π¡’√“¬ß“π¬◊π¬—π∂÷ßƒ∑∏‘Ïµà“ß Ê ∑’Ë™à«¬„π
°“√ªÑÕß°—π°“√‡°‘¥¡–‡√Áß‰¥â πÕ°®“°π’È “√‡À≈à“π’ÈÀ≈“¬™π‘¥
¬—ß “¡“√∂„™â‡ √‘¡ƒ∑∏‘Ï¬“µâ“π¡–‡√Áß  ∑”„Àâ≈¥°“√¥◊ÈÕ¬“
·≈–≈¥¢π“¥¢Õß¬“‰¥â ∑”„ÀâÕ“°“√¢â“ß‡§’¬ß¢Õß¬“≈¥≈ß
 “√À√◊Õº≈‘µ¿—≥±å∏√√¡™“µ‘‡À≈à“π’È à«π„À≠à¡’°“√„™â‡ªìπ
‡§√◊ËÕß¥◊Ë¡·≈–Õ“À“√„πª√–™“°√„π∑«’ª‡Õ‡™’¬´÷Ëß Õ¥§≈âÕß
°—∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥¡–‡√Áß∫“ß™π‘¥„πª√–™“°√‡À≈à“π’ÈµË”
°«à“„π°≈ÿà¡ª√–™“°√„π·∂∫µ–«—πµ°∑’Ë¡’°“√∫√‘‚¿§ “√
‡À≈à“π’ÈµË”  πÕ°®“°ƒ∑∏‘Ï¥—ß°≈à“«¢â“ßµâπ·≈â«  “√‡À≈à“π’È¬—ß
¡’ƒ∑∏‘Ï°«â“ß¢«“ß·≈–¡’§«“¡‡ªìπæ‘…µË” ®÷ß‡À¡“–∑’Ë®–»÷°…“
‡æ◊ËÕπ”¡“„™â„π°“√ªÑÕß°—π°“√‡°‘¥¡–‡√Áß
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