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∫∑§—¥¬àÕ
æ◊™„π«ß»å°√–¥—ßß“¡’ª√–¡“≥ 128  °ÿ≈ ª√–°Õ∫‰ª¥â«¬æ◊™¡“°°«à“ 2,300 ™π‘¥ ‚¥¬¡’∑—Èß‰¡â

¬◊πμâπ ‰¡âæÿà¡·≈–‰¡â‡≈◊ÈÕ¬ °√–®“¬∑—Ë«‰ª„πªÉ“¥‘∫™◊Èπ¢Õß∑«’ª·Õø√‘°“ Õ‡¡√‘°“„μâ ‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ

·≈–ÕÕ ‡μ√‡≈’¬  ”À√—∫ª√–‡∑»‰∑¬æ∫æ◊™„π«ß»å°√–¥—ßß“ª√–¡“≥ 40  °ÿ≈ ª√–°Õ∫‰ª¥â«¬æ◊™ª√–¡“≥

200 ™π‘¥æ—π∏ÿå „π™à«ß‡°◊Õ∫ “¡∑»«√√…∑’Ëºà“π¡“¡’°“√»÷°…“Õß»åª√–°Õ∫∑“ß‡§¡’·≈–ƒ∑∏‘Ï∑“ß™’«¿“æ

¢Õßæ◊™„π«ß»å°√–¥—ßß“°—πÕ¬à“ß°«â“ß¢«“ß  æ∫«à“æ◊™„π«ß»å°√–¥—ßß“„Àâ “√‡§¡’∑’ËÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ

·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡„À≠à §◊Õ Õ–´‘‚μ®’π‘π ‰Õ‚´§«‘‚π≈‘πÕ—≈§“≈Õ¬¥å ‰¥‡∑Õªïπ ·≈–°≈ÿà¡ ÿ¥∑â“¬§◊Õ

ø≈“«“‚ππ·≈–™“≈å‚§π ‡π◊ËÕß®“°æ◊™„π«ß»å°√–¥—ßß“º≈‘μ “√‰¥âÀ≈“¬°≈ÿà¡√«¡∑—Èß “√∑’Ë·¬°‰¥â¬—ß· ¥ßƒ∑∏‘Ï

∑“ß™’«¿“æ Ÿß æ◊™«ß»åπ’È®÷ß‰¥â√—∫§«“¡ π„®¡“®π∂÷ßªí®®ÿ∫—π „π∫∑§«“¡π’È®–π”‡ πÕß“π«‘®—¬

¢Õßæ◊™«ß»å°√–¥—ßß“∑’Ëºà“π¡“ √«¡∑—Èßƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß “√∑’Ë·¬°‰¥â®“°æ◊™«ß»åπ’È

§” ”§—≠: æ◊™«ß»å°√–¥—ßß“ Õ–´‘‚μ®’π‘π ‰Õ‚´§«‘‚π≈‘πÕ—≈§“≈Õ¬¥å ‰¥‡∑Õªïπ ø≈“«“‚ππ ™“≈å‚§π

Abstract
The family Annonaceae consists of about 128 genera and over 2,300 species of plants

including trees, shrubs and climbers, which distribute throughout the tropical rain forests of Africa,

South America, Southeast Asia and Australia. In Thailand, there are about 40 genera containing

approximately 200 species. The chemical constituents and biological activities of the Annonaceous

plants have been intensively studied in the past three decades. The plants were reported to contain

4 groups of the bioactive compounds, which are acetogenins, isoquinoline alkaloids, diterpenoids,

flavanones and chalcones. Since plants in this family provide a ready source of diverse natural

products and a number of isolates show significant biological activities.  Plants of the Annonaceae

attached considerable attention until date. This review will give an account of previous studies as well

as biological activities of the isolate compounds.

Keywords: Annonaceae, acetogenin, isoquinoline alkaloid, diterpene, flavanone, chalcone
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∫∑π”
æ◊™¡’ª√–«—μ‘Õ—π¬“«π“π„π°“√π”¡“„™â‡ªìπ

¬“√—°…“‚√§  à«π °—¥®“°æ◊™®—¥‡ªìπ·À≈àß ”§—≠

¢Õß°“√§âπæ∫¬“™π‘¥„À¡àÊ ®“°√“¬ß“π¢Õß Cragg

·≈–§≥–æ∫«à“ª√–¡“≥ 62% ¢Õß¬“∑’Ë„™â°—πÕ¬Ÿà

„πªí®®ÿ∫—π¡’μâπ°”‡π‘¥¡“®“°∏√√¡™“μ‘ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß®“° ¡ÿπ‰æ√ [1] º≈‘μ¿—≥±å∏√√¡™“μ‘®÷ß¡’

∫∑∫“∑ ”§—≠∑—È ß°“√π”‰ª„™â ‡ªìπ¬“‚¥¬μ√ß

À√◊Õ‡ªìπ “√μâπ·∫∫ (lead compound)  ”À√—∫°“√

ª√—∫‡ª≈’Ë¬π‚§√ß √â“ß‡æ◊ËÕπ”‰ª∑”‡ªìπ¬“√—°…“‚√§

∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’¢÷Èπ μ—«Õ¬à“ß¢Õßº≈‘μ¿—≥±å

∏√√¡™“μ‘∑’Ë√Ÿâ®—°°—π¥’§◊Õ taxol ÷́Ëß‡ªìπ “√ª√–‡¿∑

‰¥‡∑Õªïπ (diterpene) ·¬°‰¥â®“°‡ª≈◊Õ°¢Õß Taxus

brevifolia (Taxaceae) §âπæ∫‚¥¬ Wall ·≈– Wani

„πªï 1971 [2] ªí®®ÿ∫—π„™â‡ªìπ¬“√—°…“¡–‡√Áß√—ß‰¢à

¡–‡√ÁßªÕ¥ ¡–‡√Áß‡μâ“π¡ ·≈–¡–‡√Áß™π‘¥Õ◊ËπÊ

πÕ°®“°π’È¬—ß¡’μ—«Õ¬à“ß¢Õß¬“√—°…“‚√§Õ◊ËπÊ ∑’Ë·¬°

‰¥â¡“®“°æ◊™ ‡™àπ camptothecin ‡ªìπÕ—≈§“≈Õ¬¥å

(alkaloid) ∑’Ë·¬°‰¥â®“° Camptotheca acuminata

(Nyssaceae) ¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ

¢Õß‡π◊ÈÕßÕ° (antitumor activity) ·≈–‡ªìπæ‘…

μàÕ‡™≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« [3]  podophyllotoxin

‡ªìπ≈‘°·ππ (lignan) ∑’Ë °—¥‰¥â®“°√“°À√◊Õ‰√‚´¡

¢Õßæ◊™„π °ÿ≈ Podophyllum ‡™àπ P. peltatum [4]

¡’ƒ∑∏‘Ï„π°“√μâ“π‰«√—  (antiviral activity) ªí®®ÿ∫—π

„™â„π°“√√—°…“‚√§ÀŸ¥∑’ËÕ«—¬«–‡æ» ÷́Ëß‡°‘¥®“°‡™◊ÈÕ

‰«√— ™π‘¥ human papil lomavirus (HPV)

 “√ vincristine ·≈– vinblastine ‡ªìπ¬“‡§¡’∫”∫—¥

„π°≈ÿà¡Õ‘π¥Õ≈Õ—≈§“≈Õ¬¥å (indole alkaloid)  °—¥

‰¥â®“° Vinca rosea [5] ‚¥¬ vincristine ‡ªìπ¬“‡§¡’

∫”∫—¥™π‘¥©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”„π°“√√—°…“‚√§

¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«  à«π vinblastine ‡ªìπ¬“‡§¡’

∫”∫—¥™π‘¥©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”·≈–‡ªìπ¬“√—∫

ª√–∑“π„π°“√∫”∫—¥‚√§¡–‡√ÁßμàÕ¡πÈ”‡À≈◊Õß

°“√§âπæ∫‡À≈à“π’È≈â«π‡ªìπªí®®—¬°√–μÿâπ„Àâπ—°‡§¡’

∑”°“√»÷°…“À“μ—«¬“™π‘¥„À¡àÊ ®“°æ◊™¡“Õ¬à“ß

μàÕ‡π◊ËÕß ‚¥¬¡’®ÿ¥ª√– ß§å‡æ◊ËÕÀ“¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß

¡’§«“¡®”‡æ“–‡®“–®ßμàÕ‚√§ ·≈–‰¡à¡’º≈¢â“ß‡§’¬ß

®“°°“√„™â¬“

æ◊™„π«ß»å°√–¥—ßß“ (Annonaceae)

¡’ª√–¡“≥ 128  °ÿ≈ (genera) ª√–°Õ∫‰ª¥â«¬æ◊™

¡“°°«à“ 2,300 ™π‘¥ (species) ‚¥¬¡’∑—Èß‰¡â¬◊πμâπ

‰¡âæÿà¡ ·≈–‰¡â‡≈◊ÈÕ¬ [6] °√–®“¬∑—Ë«‰ª„πªÉ“¥‘∫™◊Èπ

¢Õß∑«’ª·Õø√‘°“ Õ‡¡√‘°“„μâ ‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ

·≈–ÕÕ ‡μ√‡≈’¬  ”À√—∫ª√–‡∑»‰∑¬æ∫æ◊™„π«ß»å

°√–¥—ßß“ª√–¡“≥ 40  °ÿ≈ ª√–°Õ∫‰ª¥â«¬

æ◊™ª√–¡“≥ 200 ™π‘¥æ—π∏ÿå [7] μ—«Õ¬à“ß¢Õßæ◊™

∑’Ëæ∫„π‰∑¬ ‰¥â·°à °“√‡«° (Artabotrys siamensis)

πâÕ¬Àπà“ (Annona squamosa) ®”ªŸπ (Anaxagorea

javanica) μ’πμ—Ëß (Desmos dumosus) ¡À“æ√À¡√“™‘π’

(Mitrephora sirikitiae) ·≈–π¡·¡« (Mitrella

siamense)  „π™à«ß‡°◊Õ∫ “¡∑»«√√…∑’Ëºà“π¡“

¡’°“√»÷°…“Õß»åª√–°Õ∫∑“ß‡§¡’·≈–ƒ∑∏‘Ï∑“ß

™’«¿“æ¢Õßæ◊™„π«ß»å°√–¥—ßß“°—πÕ¬à“ß°«â“ß¢«“ß

[8-10] æ∫«à“æ◊™„π«ß»å°√–¥—ßß“„Àâ “√‡§¡’

∑’ËÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡„À≠à §◊Õ

Õ–´‘‚μ®’π‘π (acetogenin) ‰Õ‚´§«‘‚π≈‘πÕ—≈§“≈Õ¬¥å

(isoquinoline alkaloid) ‰¥‡∑Õªïπ (diterpene)

·≈–°≈ÿà¡ ÿ¥∑â“¬§◊Õ ø≈“«“‚ππ (flavanone) ·≈–™“≈å‚§π

(chalcone) ®–‡ÀÁπ‰¥â«à“æ◊™„π«ß»å°√–¥—ßß“º≈‘μ

 “√‰¥âÀ≈“¬°≈ÿà¡ √«¡∑—Èß “√∑’Ë·¬°‰¥â¬—ß· ¥ßƒ∑∏‘Ï

∑“ß™’«¿“æ∑’Ëπà“ π„®‡ªìπ∑’Ë¥÷ß¥Ÿ¥„Àâπ—°‡§¡’®“°∑—Ë«

‚≈°∑”°“√»÷°…“À“Õß§åª√–°Õ∫∑“ß‡§¡’®“°æ◊™

„π«ß»åπ’È¡“®π∂÷ßªí®®ÿ∫—π „π∫∑§«“¡π’È®–°≈à“«∂÷ß

ß“π«‘®—¬∑’Ë»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’∑’ËÕÕ°ƒ∑∏‘Ï

∑“ß™’«¿“æ®“°æ◊™«ß»å°√–¥—ßß“ ‚¥¬·∫àß°≈ÿà¡μ“¡

™π‘¥¢Õßº≈‘μ¿—≥±å∏√√¡™“μ‘∑’Ë·¬°‰¥â

Õ–´‘‚μ®’π‘π (acetogenin)
Õ– ‘́‚μ®’π‘π ‡ªìπ “√ª√–‡¿∑‚æ≈’§’‰∑¥å

(polyketide) ∑’Ëª√–°Õ∫‰ª¥â«¬ “¬‚´à§“√å∫Õπ

®”π«π 35-37 Õ–μÕ¡ «ß‡μμ√–‰Œ‚¥√øî«·√π
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(tetrahydrofurane) 1-2 «ß ¡’À¡Ÿàøíß§å™—π·≈§‚∑π

(lactone) ∑’Ëª≈“¬ “¬¢Õß‚§√ß √â“ß √«¡∑—Èß¡’À¡Ÿà

‰Œ¥√Õ°´‘≈ (hydroxyl group) ¿“¬„π‚§√ß √â“ß

æ◊™„π«ß å°√–¥—ßß“®—¥‡ªìπ·À≈àß∑’Ë ”§—≠¢Õß

Õ–´‘‚μ®’π‘π μ—Èß·μàªï §.». 1982 ®π∂÷ßªí®®ÿ∫—π

¡’√“¬ß“π°“√·¬°Õ–´‘‚μ®’π‘π®“°æ◊™„π«ß»å°√–¥—ßß“

¡“°°«à“ 500 ™π‘¥ [8, 11-13] √«¡∑—Èß¡’°“√

√“¬ß“π°“√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ¢ÕßÕ–´‘‚μ®’π‘π

‰¥â·°à ƒ∑∏‘ÏμàÕμâ“πª√ ‘μ (antiparasitidal activity)

ƒ∑∏‘Ï„π°“√¶à“·¡≈ß (insecticidal activity)

ƒ∑∏‘Ï°¥¿Ÿ¡‘§ÿâ¡°—π (immunosuppressive effect) √«¡∑—Èß

§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß (cytotoxicity activity) [8]

 “√ uvaricin (1, ¿“æ∑’Ë 1) ‡ªìπÕ–´‘‚μ®’π‘πμ—«·√°

∑’Ë·¬°‰¥â®“°æ◊™«ß»å°√–¥—ßß“ æ∫„π√“°¢Õß

Uvaria accuminata „πªï §.». 1982 ‚¥¬ Jolad

·≈–§≥–  “√ uvaricin (1) · ¥ßƒ∑∏‘Ï„π°“√¬—∫¬—Èß

°“√‡μ‘∫‚μ¢Õß‡π◊ÈÕßÕ°™π‘¥ lymphocytic leukemia

„π —μ«å∑¥≈Õß (in vivo)  [14] °“√§âπæ∫ uvaricin

®÷ßπ—∫‡ªìπ®ÿ¥‡√‘Ë¡μâπ¢Õß°“√»÷°…“Õ– ‘́‚μ®’π‘π®“°

æ◊™„π«ß»å°√–¥—ßß“

¿“æ∑’Ë 1 ‚§√ß √â“ß∑“ß‡§¡’¢ÕßÕ–´‘‚μ®’π‘π®“°æ◊™ °ÿ≈ Uvaria ·≈– Annona

æ◊™„π °ÿ≈ Annona  à«π„À≠à‡ªìπæ◊™∑’Ë°‘π‰¥â

æ∫Õ–´‘‚μ®’π‘π∑’Ë¡’≈—°…≥–‡©æ“–μ—«·≈–Õ–´‘‚μ®’

π‘π∫“ß™π‘¥· ¥ßƒ∑∏‘Ï∑“ß™’«¿“æ Ÿß μ—«Õ¬à“ß¢Õß

Õ– ‘́‚μ®’π‘π∑’Ë‡ªìπ∑’Ë√Ÿâ®—°°—π¥’ ‰¥â·°à squamocin

(2, ¿“æ∑’Ë 1) ·¬°‰¥â®“° à«π °—¥Õ’‡∑Õ√å (ether)

¢Õß‡¡≈Á¥πâÕ¬Àπà“ (Annona sqamosa) [15] squamocin

· ¥ß§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√ÁßÀ≈“¬™π‘¥ ‰¥â·°à

¡–‡√Áß√—ß‰¢à (ovarian cancer, PA-1 ·≈– SKOV3)

¡–‡√Áßª“°¡¥≈Ÿ° (cevical cancer, HeLa

·≈– HeLa S3) ¡–‡√Áß‡μâ“π¡ (breast cancer, MCF7)

¡–‡√Áß°√–‡æ“–ªí  “«– (bladder cancer, T24)

·≈–¡–‡√Áßº‘«Àπ—ß (skin cancer, BCC-1) ‚¥¬¡’§à“

EC
50

 (50% effective concentration) „π™à«ß

0.233-0.470 μg/mL [16-17] annonacin

(3, ¿“æ∑’Ë 1) ‡ªìπμ—«Õ¬à“ß¢ÕßÕ– ‘́‚μ®’π‘π∑’Ë¡’

«ß‡μμ√–‰Œ‚¥√øî«·√π‡æ’¬ß«ß‡¥’¬« ·¬°‰¥â®“°

A. densicoma [18] ¡’§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß

§≈â“¬°—∫ squamocin ‰¥â·°à ¡–‡√Áß√—ß‰¢à ¡–‡√Áßª“°

¡¥≈Ÿ° ¡–‡√Áß‡μâ“π¡ ¡–‡√Áß°√–‡æ“–ªí  “«–

·≈–¡–‡√Áßº‘«Àπ—ß ‚¥¬¡’§à“ IC
50

 (50% inhibitory
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concentration) „π™à«ß 0.219-0.452 μg/mL [19]

πÕ°®“°π’È∑—Èß squamocin (2) ·≈– annonacin (3)

¬—ßÕÕ°ƒ∑∏‘Ï„π°“√¶à“·¡≈ß·≈–»—μ√Ÿæ◊™ (insecticidal

and pesticidal activities) ‚¥¬ annonacin (3)

¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√°‘π (antifeedant effect) ¢Õß·¡≈ß

‡μà“∑Õß (Leptinotarsa decemlineata)

 à«πsquamocin (2)  “¡“√∂¶à“·¡≈ß‡μà“∑Õß

(L. Decemlineata) ·≈–‡æ≈’È¬ (Myzus persicae)

[20]  ®“°°“√»÷°…“¢Õß Londershausen ·≈–§≥–

æ∫«à“  à«π °—¥®“°‡¡Á¥πâÕ¬Àπà“¡’§ÿ≥ ¡∫—μ‘„π°“√

¶à“·¡≈ß ´÷Ëß “√ÕÕ°ƒ∑∏‘Ï  §◊Õ Õ–´‘‚μ®’π‘π

·≈–‡¡◊ËÕ»÷°…“√–¥—∫ ATP (∑’Ë§à“ LT
50

) ¢ÕßÀπÕπ

„¬º—° (Plutella xylostella) ‡¡◊ËÕ„Àâ squamocin (2)

·≈– antimycin A æ∫«à“¡’§à“‡∑à“°—∫ 1.45 ·≈– 1.35 μmol/g

¢ÕßπÈ”Àπ—° ¥ μ“¡≈”¥—∫ [21]  bullatalicin

(4, ¿“æ∑’Ë  1) ‡ªìπÕ–´‘‚μ®’π‘π∑’Ë«ß‡μμ√–

‰Œ‚¥√øî«·√π‰¡à‰¥âÕ¬Ÿàμ‘¥°—π ·¬°‰¥â®“° A. bullata

¡’§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√ÁßªÕ¥ (human lung

carcinoma, A-549) ·≈–‡´≈≈å¡–‡√Áß≈”‰ â„À≠à

(human colon adenocarcinoma, HT-29)

„π√–¥—∫¥’¡“° ‚¥¬¡’§à“ ED
50

 πâÕ¬°«à“ 10-8 μg/mL

·≈–‡¡◊ËÕ‡∑’¬∫°—∫¬“‡§¡’∫”∫—¥™π‘¥ adriamycin

(Doxorubicin) æ∫«à“ bullatalicin ¡’ª√– ‘∑∏‘¿“æ

 Ÿß°«à“ 10,000 ‡∑à“  [22]   bullatacin À√◊Õ

rolliniastatin-2 (5, ¿“æ∑’Ë 1) ‡ªìπÕ–´‘‚μ®’π‘π∑’Ë¡’

«ß‡μμ√–‰Œ‚¥√øî«·√πμ‘¥°—π ·¬°‰¥â®“° A. atemoya

[23] bullatacin (5) · ¥ßƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√

‡®√‘≠‡μ‘∫‚μ¢Õß‡π◊ÈÕßÕ°„πÀπŸª°μ‘∑’Ë¡’‡π◊ÈÕßÕ°™π‘¥

L1210 murine leukemia ·≈–„πÀπŸ athymic ∑’Ë¡’

‡π◊ÈÕßÕ°™π‘¥ A2780 conventional ovarian cancer

xenograft ‡¡◊ËÕ‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√ÕÕ°ƒ∑∏‘Ï

¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡π◊ÈÕßÕ°„π —μ«å∑¥≈Õß

æ∫«à“ bullatacin (5) ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“ taxol

ª√–¡“≥ 400-600 ‡∑à“ πÕ°®“°π’È bullatacin

¬—ß· ¥ßƒ∑∏‘Ï∑’Ë¥’„π°“√¶à“·¡≈ß ‚¥¬¡’§«“¡‡ªìπæ‘…

μàÕ‡´≈≈å¢ÕßÀπÕπ Spodoptera frugiperda ∑’Ë√–¥—∫

§à“ IC
50

 3.1x10-4 μg/mL §«“¡‡ªìπæ‘…¢Õß bullatacin

„π Õß°√≥’¥—ß°≈à“«§“¥«à“Õ“®‡°‘¥ºà“π§«“¡

 “¡“√∂„π°“√¬—∫¬—Èß°“√¢π àßÕ‘‡≈Á°μ√Õπ‡¢â“ Ÿà‡¬◊ËÕ

Àÿâ¡¢Õß‰¡‚∑§Õπ‡¥√’¬ (mitochondria) ¥â«¬°≈‰°

æ‘‡»…∑’Ë complex I (NADH:ubiquinone reductase)

[24]

πÕ°®“°π’È¬—ßæ∫Õ– ‘́‚μ®’π‘π∑’Ë¡’‚§√ß √â“ß

·μ°μà“ßÕÕ°‰ª„πæ◊™ °ÿ≈Õ◊ËπÊ ‡™àπ Goniothalamus

Polyalthia Rollinia ·≈– Xylopia  “√ goniothalamusin

(6, ¿“æ∑’Ë 2) ‡ªìπÕ–´‘‚μ®’π‘π∑’Ëª√–°Õ∫‰ª¥â«¬

§“√å∫Õπ‡æ’¬ß 25 Õ–μÕ¡ ¡’ “¬‚´à‰¡àÕ‘Ë¡μ—« ‰¡à¡’

À¡Ÿàøíß§å™—πÕÕ° ‘́‡®π·≈–«ß‡μμ√–‰Œ‚¥√øî«·√π∫π

 “¬‚´à ·¬°‰¥â®“°√“°Õ“°“»¢Õß Goniothalamus

gardneri [25] debilisone A-F ‡ªìπÕ–´‘‚μ®’π‘π

∑’Ë¡’§“√å∫Õπ 25 ·≈– 27 Õ–μÕ¡ ¡’‚§√ß§≈â“¬

°—∫ goniothalamusin (6) ·μà¡’À¡Ÿàøíß§å™—πÕ–´‘∑‘≈

(acetyl)  ÕßÀ¡Ÿà∫π “¬‚ à́  ·¬°‰¥â®“°√“°¢Õß

μâπ°âπ§√° (Polyalthia debilis) ´÷Ëß‡ªìπ ¡ÿπ‰æ√‰∑¬

√—°…“Õ“°“√ª«¥∑âÕß  “√ debilisone C ·≈– E

(7 ·≈– 8, ¿“æ∑’Ë 2) · ¥ßƒ∑∏‘ÏμàÕμâ“π‡™◊ÈÕ¡“≈“‡√’¬

(antimalarial activity) „π√–¥—∫ª“π°≈“ß‚¥¬¡’§à“

MIC (minimum inhibitory concentration) ‡∑à“°—∫

12.5 ·≈– 25.0 μg/mL μ“¡≈”¥—∫ rollicosin

(9, ¿“æ∑’Ë 2) ·¬°‰¥â®“°º≈¥‘∫¢Õß Rollinia mucosa

‡ªìπÕ– ‘́‚μ®’π‘π∑’Ë¡’À¡Ÿà·≈§‚∑π (lactone)  ÕßÀ¡Ÿà

∑’Ëª≈“¬ “¬‚ à́Õ–≈‘ø“μ‘° (aliphatic chain) [27]

 “√ venezenin (10, ¿“æ∑’Ë 2) ·¬°‰¥â®“°‡ª≈◊Õ°

¢Õß Xylopia aromatic ‡ªìπÕ–´‘‚μ®’π‘π∑’Ë¡’§“√å∫Õπ

37 Õ–μÕ¡ ‰¡à¡’«ß«ß‡μμ√–‰Œ‚¥√øî«·√π

À√◊Õ«ßÕ‘æÕ°‰´¥å (epoxide ring) „π “¬‚ à́‰Œ‚¥√§“√å∫Õπ

·μà¡’æ—π∏–§Ÿà·≈–«‘´‘πÕ≈‰¥ÕÕ≈ (vicinal diol)

‚¥¬§—Ëπ¥â«¬À¡Ÿà‡¡∑‘≈≈’π (methylene)  ÕßÀ¡Ÿà

 “√ venezenin ·≈–Õπÿæ—π∏ÿå∑’Ë —ß‡§√“–Àå¡“®“°

venezenin À≈“¬μ—«∂Ÿ°π”‰ª∑¥ Õ∫§«“¡‡ªìπæ‘…

μàÕ‡´≈≈å¡–‡√Áß„π§πæ∫«à“ Õ–´‘‚μ®’π‘π‡À≈à“π’ÈÕÕ°

ƒ∑∏‘Ï¥’°«à“¬“‡§¡’∫”∫—¥ adriamycin ·≈–«ß‡μμ√–

‰Œ‚¥√øî«·√π‰¡à àßº≈μàÕ°≈‰°°“√ÕÕ°ƒ∑∏‘Ï [28]
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¿“æ∑’Ë 2 ‚§√ß √â“ß∑“ß‡§¡’¢ÕßÕ–´‘‚μ®’π‘π®“°æ◊™„π«ß»å°√–¥—ßß“

‰ Õ ‚ ´ § «‘ ‚ π ≈‘ π Õ— ≈ § “ ≈ Õ ¬ ¥å
(isoquinoline alkaloid)

‰Õ‚´§«‘‚π≈‘πÕ—≈§“≈Õ¬¥å®—¥‡ªìπº≈‘μ¿—≥±å

∏√√¡™“μ‘°≈ÿà¡„À≠à ªí®®ÿ∫—π¡’°“√·¬°‰Õ‚´§«‘‚π≈‘π

Õ—≈§“≈Õ¬¥å‰¥â¡“°°«à“ 400 ™π‘¥®“°∏√√¡™“μ‘

æ◊™«ß»å°√–¥—ßß“‡ªìπ·À≈àß∑’Ë ”§—≠¢Õß‰Õ‚´§«‘‚π≈‘π

Õ—≈§“≈Õ¬¥å [9-10, 29]  “√°≈ÿà¡π’Èπ—∫«à“‡ªìπ

º≈‘μ¿—≥±å∏√√¡™“μ‘∑’Ë¡’§«“¡ ”§—≠ Ÿß‡π◊ËÕß®“°

¡’ƒ∑∏‘Ï∑“ß™’«¿“æ∑’ËÀ≈“°À≈“¬ ‡™àπ ƒ∑∏‘ÏμàÕμâ“π

‡™◊ÈÕ¡“≈“‡√’¬ ƒ∑∏‘ÏμàÕμâ“π‡™◊ÈÕ HIV (anti-HIV activity)

ƒ∑∏‘ÏÀπà«ß°“√‡μ‘∫‚μ¢Õß·¡≈ß (insect growth

retarding activity) ƒ∑∏‘Ï¬—∫¬—Èß°“√‡μ‘∫‚μ¢Õß‡π◊ÈÕßÕ°

ƒ∑∏‘ÏμàÕμâ“π®ÿ≈™’æ (antimicrobial activity)

ƒ∑∏‘Ï¬—∫¬—Èß°“√·∫àßμ—«¢Õß‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«

(antileukmic activity) ƒ∑∏‘ÏμàÕμâ“π·∫§∑’‡√’¬

(antibacterial activity) ·≈–„™â„π°“√√—°…“‚√§

æ“√å°‘π —π (Parkinsonûs disease) [30] ‰Õ‚´§«‘

‚π≈‘πÕ—≈§“≈Õ¬¥å∑’Ë·¬°‰¥â®“°æ◊™«ß»å°√–¥—ßß“

 “¡“√∂·∫àß‰¥â‡ªìπ 3 °≈ÿà¡„À≠à §◊Õ Õ–æÕ√åøîπ

Õ—≈§“≈Õ¬¥å (aporphine alkaloid) ÕÕ°‚´

Õ–æÕ√åøîπÕ—≈§“≈Õ¬¥å (oxoaporphine alkaloid)

·≈–‚ª√‚μ‡∫Õ‡∫Õ√‘π (protoberberine)

Asimilobine (11) nornuciferine (12)

·≈– anonaine (13) (¿“æ∑’Ë 3) ‡ªìπÕ–æÕ√åøîπÕ—≈§“

≈Õ¬¥å∑’Ë·¬°‰¥â®“°º≈¢Õß∑ÿ‡√’¬π‡∑» (Annona

muricata) ´÷Ëß‡ªìπ ¡ÿπ‰æ√æ◊Èπ‡¡◊Õß¢Õßª√–‡∑»

„π·∂∫Õ‡¡√‘°“„μâ º≈·≈–„∫¢Õß∑ÿ‡√’¬π‡∑»∂Ÿ°

π”¡“„™â‡ªìπ¬“°≈àÕ¡ª√– “∑ ∑”„Àâ√Ÿâ ÷°ºàÕπ§≈“¬

 à«π‡¡≈Á¥„™â‡ªìπ¬“πÕπÀ≈—∫ ®“°°“√»÷°…“æ∫«à“

Õ—≈§“≈Õ¬¥å∑—Èß “¡μ—«ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√®—∫§Ÿà

(binding) √–À«à“ß [3H]rauwolscine °—∫ 5-HTergic

5-HT
1A 

receptor  „π calf hippocampus ¢Õß —μ«å

∑¥≈Õß ‚¥¬¡’§à“ IC
50

 ‡∑à“°—∫ 9  5 ·≈– 3 μM

μ“¡≈”¥—∫ °“√ÕÕ°ƒ∑∏‘Ï¥—ß°≈à“«∑”„ÀâÕ–æÕ√åøîπ

Õ—≈§“≈Õ¬¥å∑’Ë·¬°‰¥â∂Ÿ°π”‰ª‡ªìπ “√μâπ·∫∫

 ”À√—∫¬“√—°…“Õ“°“√ ÷́¡‡»√â“ [31]  Õ–æÕ√åøîπ

Õ—≈§“≈Õ¬¥åÕ’°™π‘¥Àπ÷Ëß§◊Õ oliveroline (14,

¿“æ∑’Ë 3) ·¬°‰¥â®“°„∫¢Õß Polyalthia oliveri

¡’§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß‚√§æ“√å°‘π —π„π —μ«å∑¥≈Õß

„π¢≥–∑’Ë oliverine (15, ¿“æ∑’Ë 3) ´÷Ëß‡ªìπ

Õ–æÕ√åøîπÕ—≈§“≈Õ¬¥å∑’Ë·¬°‰¥â®“°æ◊™μâπ‡¥’¬«°—π

¡’§ÿ≥ ¡∫—μ‘„π°“√∑”„Àâ°≈â“¡‡π◊ÈÕ‡√’¬∫À≈Õ¥‡≈◊Õ¥

§≈“¬μ— « ‚¥¬¡’ °≈‰°°“√ÕÕ°ƒ∑∏‘Ï §≈â “¬°—∫

 “√ª“ª“‡«Õ√å√’π (papaverine) ∑’Ëæ∫„πΩîòπ ¥—ßπ—Èπ

oliverine (15) ®÷ß “¡“√∂π”‰ª‡ªìπ “√μâπ·∫∫

 ”À√—∫¬“≈¥§«“¡¥—π (antihypertensive activity)

[32]  “√ (-)-nordicentrine (16, ¿“æ∑’Ë 3)

·¬°‰¥â®“°¥Õ°¢Õß¢â“«À≈“¡¥ß (Goniothalamus
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laoticus) ´÷Ëß‡ªìπæ◊™À“¬“°„π«ß»å°√–¥—ßß“

æ∫∫√‘‡«≥¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß‰∑¬ ‡ª≈◊Õ°

·≈–·°àπ¢Õß¢â“«À≈“¡¥ß„™â¥Õß‡À≈â“À√◊Õμâ¡°—∫

πÈ”¥◊Ë¡¡’ √√æ§ÿ≥‡ªìπ¬“∫”√ÿß°”≈—ß·≈–≈¥‰¢â (-)-

nordicentrine · ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ¡“≈“‡√’¬„π√–¥—∫∑’Ë¥’

‚¥¬¡’§à“ IC
50

 = 0.3 μg/mL ·≈– “¡“√∂¬—∫¬—Èß

°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ Mycobacterium tuberculosis

(antimycobacterial activity) ‚¥¬¡’§à“ MIC 12.5μg/

mL πÕ°®“°π’È (-)-nordicentrine ¬—ß∂Ÿ°π”‰ª

∑¥ Õ∫§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß™π‘¥ KB (human

oral epidermoid carcinoma) BC1 (human breast

cancer cells) NCI-H187 (human lung cancer

cells) ·≈– MCF-7 (human breast cancer cells)

‚¥¬ (-)-nordicentrine ‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß™π‘¥

KB NCI-H187 ·≈– MCF-7 ‚¥¬· ¥ß§à“ IC
50 

=

0.4  0.4 ·≈– 2.9 μg/mL μ“¡≈”¥—∫ [33]  πÕ°®“°

π’È ¬— ßæ∫Õ–æÕ√åøîπÕ—≈§“≈Õ¬¥åÕ’°À≈“¬™π‘¥

®“° Annona purpurea ‡™àπ (-)-glaucine (17)

dehydrolirinidine (18) 7-hydroxy-dehydroglaucine

(19) ·≈– dehydroglaucine (20) (¿“æ∑’Ë 3)

 “√ 18 ·≈– 19 ¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√μâ“π

°“√·¢Áßμ—«¢Õß‡°≈Á¥‡≈◊Õ¥ (antiplatelet aggregation)

[34]

¿“æ∑’Ë 3 ‚§√ß √â“ß∑“ß‡§¡’¢ÕßÕ–æÕ√åøîπÕ—≈§“≈Õ¬¥å

ÕÕ°‚´Õ–æÕ√åøîπÕ—≈§“≈Õ¬¥å æ∫„πæ◊™

À≈“¬™π‘¥„π«ß»å°√–¥—ßß“ ‡™àπ Xylopia aethiopica

‡ªìπæ◊™∑’Ëæ∫„πÀ≈“¬ª√–‡∑»¢Õß∑«’ª·Õø√‘°“‡ªìπ

·À≈àß¢Õß oxophoebine (21) liriodenine (22)

oxoglaucine (23) O-methylmoschatoline (24)

·≈– lysicamine (25) (¿“æ∑’Ë 4)  à«π Miliusa

banacea ÷́Ëßæ∫„πª√–‡∑»Õ‘π‚¥π‘‡´’¬ ·≈–ÕÕ ‡μ√‡≈’¬

„Àâ 10-methoxyliriodenine (26) ·≈– 10-

hydroxyliriodenine (27) (¿“æ∑’Ë 4)  [35]

 “√ liriodenine (22) · ¥ßƒ∑∏‘Ï∑“ß™’«¿“æÀ≈“¬Õ¬à“ß

‰¥â·°à ÕÕ°ƒ∑∏‘Ï°“√μâ“π‡™◊ÈÕ«—≥‚√§ (antitubercurosis

activity) ‚¥¬¡’§à“ MIC = 12.5 μg/mL ƒ∑∏‘ÏμàÕ

μâ“π‡™◊ÈÕ¡“≈“‡√’¬∑’Ë§à“ IC
50

 2.8 μg/mL ¡’§«“¡

‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß™π‘¥ KB BC ·≈–¬—∫¬—Èß

°“√‡μ‘∫‚μ¢Õß‡π◊ÈÕßÕ° P-388 (murine lymphocytic

leukemia)  [36-37]  ·≈–¡’ƒ∑∏‘ÏμàÕμâ“π‚ª√‚μ —́«

(antiprotozoul activity) ™π‘¥ Leishmania major

·≈–™π‘¥ Leishmania donovani „π√–¥—∫∑’Ë¥’¡“°

‚¥¬¡’§à“ 100% inhibitory concentration (IC
100

) =

3.12 μg/mL  “√ oxoglaucine (23) ¡’ƒ∑∏‘Ïμâ“π

°“√·¢Áßμ—«¢Õß‡°≈Á¥‡≈◊Õ¥ [34]  à«π “√ O-

methylmoschatoline (24) ¡’ƒ∑∏‘ÏμàÕμâ“π‚ª√‚μ´—«

™π‘¥ Trypanosoma brucei brucei ∑’Ë§à“ IC
100

 =

6.25 μg/mL ·≈–¡’§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß™π‘¥
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Vero (African green monkey kidney cells) ∑’Ë§à“

IC
50

 = 7 μg/mL [38]   Lanuginosine (28)

·¬°‰¥â®“°‡ª≈◊Õ°¢Õß Polyalthia longifolia var. pendula

· ¥ßƒ∑∏‘Ï°“√¬—∫¬—Èß‡™◊ÈÕ Staphylococcus aureus

·≈–‡™◊ÈÕ√“À≈“¬™π‘¥ [39] πÕ°®“°π’È¬—ß· ¥ßƒ∑∏‘Ï

μâ“π°“√·¢Áßμ—«¢Õß‡°≈Á¥‡≈◊Õ¥ [40]

¿“æ∑’Ë 4 ‚§√ß √â“ß∑“ß‡§¡’¢ÕßÕÕ°‚´Õ–æÕ√åøîπÕ—≈§“≈Õ¬¥å

N-methylouregidione (29) ·≈– ouregidione

(30) (¿“æ∑’Ë  4) ‡ªìπ‰¥ÕÕ°‚´Õ–æÕ√åøîπ

Õ—≈§“≈Õ¬¥å (dioxoaporphine alkaloid) ·¬°‰¥â

®“°√“°¢Õß —ßÀ¬Ÿ„∫¢π (Pseuduvaria setosa)

´÷Ëßæ∫∫√‘‡«≥¿“§„μâ¢Õß‰∑¬  “√ ouregidione (30)

· ¥ß§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√ÁßªÕ¥ (NCI-H187)

·≈–‡´≈≈å¡–‡√Áß‡μâ“π¡ (BC) ∑’Ë§à“ IC
50

 = 0.8

·≈– 5.9 μg/mL μ“¡≈”¥—∫  à«π “√ N-

methylouregidione (29) · ¥ß§«“¡‡ªìπæ‘…μàÕ‡´≈≈å

¡–‡√Áß‡μâ“π¡ (BC) ‚¥¬¡’§à“ IC
50

 = 5.6 μg/mL

[36]  “√ pseuduvarine A (31) ·≈– pseuduvarine

B (32) (¿“æ∑’Ë 4) ·¬°‰¥â®“°‡ª≈◊Õ°¢Õß —ßÀ¬Ÿ¥”

(Pseuduvaria rugosa) ∑’Ëæ∫„πª√–‡∑»¡“‡≈‡´’¬

pseuduvarine A (31) · ¥ß§«“¡‡ªìπæ‘…

∑’Ë®”‡æ“–‡®“–®ßμàÕ‡´≈≈å¡–‡√Áß‡μâ“π¡ (MCF7)

‚¥¬¡’§à“ IC
50

 = 0.9 μg/M  à«π pseuduvarine

B (32) · ¥ß§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«

(human promyelocyctic leukemia, HL-60)

·≈–‡´≈≈å¡–‡√Áßμ—∫ (human liver carcinoma, HepG2)

‚¥¬¡’§à“ IC
50

 = 12.4 ·≈– 15.7 μg/M μ“¡≈”¥—∫

[41]

‰Õ‚´§«‘‚π≈‘πÕ—≈§“≈Õ¬¥åÕ’°™π‘¥Àπ÷Ë ß

∑’Ëæ∫„πæ◊™«ß»å°√–¥—ßß“§◊Õ‚ª√‚μ‡∫Õ‡∫Õ√‘π

 “√°≈ÿà¡π’È· ¥ßƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ëπà“ π„®À≈“¬Õ¬à“ß

‡™àπ ƒ∑∏‘Ï°“√μàÕμâ“πª√ ‘μ ƒ∑∏‘Ï¬—∫¬—Èß “√æ‘…

(hepatoprotective activity) ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ·§π¥‘¥“

(anticandidal activity) ·≈–ƒ∑∏‘ÏμàÕμâ“π·∫§∑’‡√’¬

[42-44]  μ—«Õ¬à“ß¢Õßæ◊™«ß»å°√–¥—ßß“∑’Ëæ∫‚ª√‚μ

‡∫Õ‡∫Õ√‘π ‰¥â·°à Enantia chlorantha ‡ªìπæ◊™∑’Ëæ∫

„π∑«’ª·Õø√‘°“  à«πμà“ßÊ ¢Õßæ◊™∂Ÿ°π”‰ª„™â

„π°“√∫√√‡∑“Õ“°“√‰¢â∑’Ë‡°‘¥®“°‚√§¡“≈“‡√’¬

‡¡◊ËÕ·¬° à«π °—¥®“°‡ª≈◊Õ° æ∫‚ª√‚μ‡∫Õ‡∫Õ√‘π 4 ™π‘¥

§◊Õ palmatine (33) jatrorrhizine (34)

columbamine (35) ·≈– pseudocolumbamine

(36) (¿“æ∑’Ë 5) [45-46]  “√ 34 ·≈– 35

· ¥ßƒ∑∏‘Ïμâ“π‡™◊ÈÕ¡“≈“‡√’¬ ∑’Ë§à“ IC
50

 3.15

·≈– 1.92 μM μ“¡≈”¥—∫ [42] Annona glabra

À√◊Õ pond apple ‡ªìπæ◊™„π‡¢μ√âÕπ™◊Èπ æ∫‰¥â„π
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‡Õ‡™’¬„μâ·≈–Õ‡¡√‘°“  à«πμà“ßÊ ¢Õßæ◊™μâππ’È∂Ÿ°π”

¡“„™â¶à“·¡≈ß·≈–ª√ ‘μ  à«π °—¥®“°°‘Ëß¢Õß

pond apple „Àâ‚ª√‚μ‡∫Õ‡∫Õ√‘πÀ≈“¬™π‘¥ ‰¥â·°à

pseudopalmatine (37) dehydrocoryldamine (38)

dehydrocoryltenchine (39) s-(-)-7,8-didehydro-

10-O demethylxylopinine (40) s-(-)-7,8-

dihydrocorydalmine (41) (7S,14S)-7-methyl-

10-O-demethylxylopinine (42) palmatine (33)

·≈– pseudocolumbamine (36) (¿“æ∑’Ë 5) [47]

 “√∑—ÈßÀ¡¥∂Ÿ°π”¡“∑¥ Õ∫ƒ∑∏‘Ï°“√¬—∫¬—Èß‡Õπ‰´¡å

acethylcholinesterase (AchE) ÷́Ëß‡ªìπ‡Õπ‰´¡å

∑’Ë∑”≈“¬ “√ ◊ËÕª√– “∑ acetylcholine ∑”„ÀâºŸâªÉ«¬‚√§

Õ—≈‰´‡¡Õ√å (Alzhemerûs disease) ¡’Õ“°“√√ÿπ·√ß¢÷Èπ

®“°°“√∑¥ Õ∫æ∫«à“ “√ palmatine (33)

pseudopalmatine (37) pseudocolumbamine (36)

·≈– (7S,14S)-7-methyl-10-O-demethylxylopinine

(42) · ¥ßƒ∑∏‘Ï°“√¬—∫¬—Èß AchE ∑’Ë§à“ IC
50

 0.4, 1.8,

5.0 ·≈– 8.4 μM μ“¡≈”¥—∫ [47-48]  “√ (-)-

discretamine (43, ¿“æ∑’Ë  5) ·¬°‰¥â®“°

Fissistigma glaucescens À√◊Õ custard apple

´÷Ëß‡ªìπ ¡ÿπ‰æ√æ◊Èπ‡¡◊Õß¢Õß®’π  “√ (-)-discretamine

· ¥ßƒ∑∏‘Ï¬—∫¬—Èß°“√‡™◊ËÕ¡μàÕ¢Õß α
1
-adrenoceptor

·≈– 5-hydroxytryptamine receptor ÷́Ëß “¡“√∂

π”‰ª„™â ‡ªìπ “√μâπ·∫∫ ”À√—∫¬“√—°…“‚√§

§«“¡¥—π‚≈À‘μ Ÿß [49] πÕ°®“°π’È (-)-discretamine

¬—ß “¡“√∂¬—∫¬—Èß°“√·¢Áßμ—«¢Õß‡°≈Á¥‡≈◊Õ¥ [50]

¿“æ∑’Ë 5 ‚§√ß √â“ß∑“ß‡§¡’¢Õß‚ª√‚μ‡∫Õ‡∫Õ√‘π

‰¥‡∑Õæ’π (diterpene)
‰¥‡∑Õæ’πæ∫„πæ◊™ °ÿ≈ Polyalthia Annona

·≈– Mitrephora ‰¥‡∑Õæ’π∑’Ë·¬°‰¥â‡ªìπ™π‘¥ ‡§≈‚√

‡¥π (clerodane) ‡§Õ‡√π (kaurane) ∑√“‰§‚≈‡∫π

(trachylobane) ·≈–·≈∫‡¥π (labdane)  “√∑’Ë

·¬°‰¥â à«π„À≠à¡’§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß

·≈–ÕÕ°ƒ∑∏‘ÏμàÕμâ“π®ÿ≈™’æ ‡™àπ  à«π °—¥®“°‰¡â¬◊πμâπ

¢ÕßÕ‘π‡¥’¬ ™◊ËÕ Polyalthia longifolia „Àâ‡§≈‚√‡¥π‰¥

‡∑Õæ’π ™π‘¥ polyalthiadoic acid (44)  kolavenic

acid (45) 16-oxocleroda-3,13(14)E-diene-

15-oic acid methyl ester (46) ·≈– 16∝-hydroxy-

cleroda-3,13(14)Z-dien-15,16-olide (47)

(¿“æ∑’Ë 6)  “√∑’Ë·¬°‰¥â∂Ÿ°π”¡“∑¥ Õ∫§«“¡‡ªìπ

æ‘…μàÕ‡´≈≈å¡–‡√Áß ™π‘¥ A-549  MCF-7 ·≈– HT-

29 ‚¥¬ polyalthiadoic acid (44) · ¥ßƒ∑∏‘Ï¥’

∑’Ë ÿ¥‚¥¬¡’§à“ ED
50

 μàÕ‡´≈≈å¡–‡√Áß∑—Èß “¡™π‘¥„π™à«ß

0.55-0.75 μg/mL [51-52] πÕ°®“°π’È “√ 46

¬—ßÕÕ°ƒ∑∏‘Ïμâ“π°“√Õ—°‡ ∫ (fMLP/CB induced

P70-121 8/14/12, 9:11 AM103



104

«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’)              ªï∑’Ë 4 ©∫—∫∑’Ë 8 °√°Æ“§¡ - ∏—π«“§¡ 2555

superoxide generation by neutrophils) ‚¥¬¡’§à“ IC
50

= 0.6 μg/mL [52] æ◊™„π °ÿ≈ Polyalthia Õ’°™π‘¥

Àπ÷Ëß§◊Õ  Polyalthia barnesii æ∫‡§≈‚√‡¥π‰¥‡∑Õ

æ’πÀ≈“¬μ—«  “√∑’Ë·¬°‰¥â· ¥ß§«“¡§«“¡‡ªìπæ‘…

μàÕ‡´≈≈å¡–‡√Áß∑’Ëæ∫„π§π (human cancer cell-

lines) 12 ™π‘¥ ·≈– “¡“√∂¬—∫¬—Èß°“√‡æ‘Ë¡®”π«π

¢Õß‡π◊ÈÕßÕ°„π —μ«å∑¥≈Õß (murine leukemia,

P388) æ∫«à“ ED
50 

Õ¬Ÿà„π™à«ß 0.5-18.5 μg/mL

[53]   à«π °—¥®“°‡ª≈◊Õ°¢Õß Polyalthia macropoda

„Àâ (-)-monomethylester-15-dehydropinifolic

acid (48, ¿“æ∑’Ë 6) ÷́Ëß‡ªìπ·≈∫‡¥π‰¥‡∑Õæ’π ¡’

ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ Leishmania donovani donovani

(leishmanicidal activity) ‚¥¬¡’§à“ LD
50

 = 0.75 mg/

mL [54]

¿“æ∑’Ë 6 ‚§√ß √â“ß∑“ß‡§¡’¢Õß “√ª√–‡¿∑‡§≈‚√‡¥π·≈–·≈∫‡¥π‰¥‡∑Õæ’π

‰¥‡∑Õæ’π™π‘¥‡§Õ‡√π ‡™àπ ent-kaur-16-

en-19-oic acid (49, ¿“æ∑’Ë 7) ·¬°‰¥â®“°

‡ª≈◊Õ°¢Õß Mitrephora celebica  ¡’ƒ∑∏‘Ï„π°“√

μàÕμâ“π·∫§∑’‡√’¬ ™π‘¥ Microbacterium smegmatis

‚¥¬¡’§à“ MIC ‡∑à“°—∫ 6.25 μg/mL [55]   à«π °—¥

®“°‡π◊ÈÕπâÕ¬Àπà“ (Annona squamosa)

„Àâent-kaurane diterpene ¡“°°«à“ 20 μ—« ‡™àπ ent-

kaur-16-en-19-oic acid (49) 16α-hydro-

19-al-ent-kauran-17-oic acid (50) 16α-17-

dihydroxy-ent-kauran-19-oic acid (51) 16α-

hydroxy-ent-kauran-19-oic acid (52)

·≈–16β,17-dihydroxy-ent-kauran-19-oic acid

(53) (¿“æ∑’Ë 7)  “√ 49 ·≈– 50 · ¥ßƒ∑∏‘Ï

¬—∫¬—Èß°“√·¢Áßμ—«¢Õß‡°≈Á¥‡≈◊Õ¥ ‚¥¬ “√ 49 · ¥ß

ƒ∑∏‘Ï¬—∫¬—Èß°“√·¢Áßμ—«¢Õß‡°≈Á¥‡≈◊Õ¥ (induced by

arachidonic (AA) ·≈– collagen) Õ¬à“ß ¡∫Ÿ√≥å

∑’Ë§«“¡‡¢â¡¢âπ 200 μM  à«π “√ 50 · ¥ßƒ∑∏‘Ï

¬—∫¬—Èß°“√·¢Áßμ—«¢Õß‡°≈Á¥‡≈◊Õ¥ (induced by

collagen) Õ¬à“ß ¡∫Ÿ√≥å∑’Ë§«“¡‡¢â¡¢âπ‡¥’¬«°—π [56]

‡§Õ‡√π 49 ·≈– 51 · ¥ß§«“¡‡ªìπæ‘…μàÕ‡´≈≈å

¡–‡√Áß™π‘¥ Doltonûs lymphoma (DLA cell)

·≈–‡´≈≈å¡–‡√Áßª“°¡¥≈Ÿ° (HeLa)    “√ 49 ·≈– 51

¡’‡ªÕ√å‡´Áπμå§«“¡‡ªìπæ‘…μàÕ‡´≈≈å™π‘¥ DLA (100%

cytotoxicity) ¿“¬„π 24 ™—Ë«‚¡ß∑’Ë§«“¡‡¢â¡¢âπ

50 mg/mL ·≈–√–¥—∫§«“¡‡ªìπæ‘…¬—ß§ß∑’Ë‡¡◊ËÕ

‡«≈“ºà“π‰ª 48 ™—Ë«‚¡ß  “√∑—Èß Õß· ¥ß§«“¡‡ªìπ

æ‘…μàÕ‡´≈≈å HeLa ∑’Ë§«“¡‡¢â¡¢âπ Ÿß°«à“ §◊Õ 200

mg/mL [57] ‡§Õ‡√π 52 · ¥ßƒ∑∏‘ÏμàÕμâ“π·∫§∑’‡√’¬

™π‘¥ Staphylococcus aureus ·≈– Staphylococcus

pneumonia [58] ‡§Õ‡√π 53 · ¥ßƒ∑∏‘Ï°“√¬—∫¬—Èß

‡™◊ÈÕ HIV Õ¬à“ß¡’π—¬ ”§—≠ ‚¥¬¡’§à“ EC
50

 = 0.8 μg/

mL [59] πÕ°®“°π’È “√ 50 ·≈– 53 ¬—ß “¡“√∂

¬—∫¬—Èß°“√‡°‘¥ superoxide anion ‚¥¬ human

neutrophils ®÷ß®—¥‡ªìπ “√μâ“π°“√Õ—°‡ ∫ [60]
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¿“æ∑’Ë 7 ‚§√ß √â“ß∑“ß‡§¡’¢Õß “√ª√–‡¿∑‡§Õ‡√π‰¥‡∑Õæ’π

mitrephorone A-C (54-56, ¿“æ∑’Ë 8)

‡ªìπ ent-trachylobane diterpene ∑’Ë·¬°‰¥â®“°

Mitrephora glabra  “√ 54 ‡ªìπ hexacyclic ent-

trachylobane diterpene ‚¥¬¡’ «ß oxetane Õ¬Ÿà„π

‚§√ß √â“ß∑”„Àâ‡°‘¥‡ªìπ«ß·À«π 6 «ß ÷́Ëß‡ªìπ

‚§√ß √â“ß·√°∑’Ëæ∫„π “√ª√–‡¿∑ diterpene  “√ 54

¡’§«“¡‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√ÁßÀ≈“¬™π‘¥‰¥â·°à KB

MCF-7 H460 ·≈– SF-268 (human astrocytoma)

¡’§à“ IC
50

 „π™à«ß 8.0-30.9 μg/mL  à«π “√ 55

‡ªìπæ‘…μàÕ‡´≈≈å¡–‡√Áß™π‘¥ KB  ¡’§à“ IC
50

 7 μg/mL

πÕ°®“°π’È “√ 54-56 ¬—ß¡’§ÿ≥ ¡∫—μ‘‡ªìπ “√μâ“π

®ÿ≈™’æ ‚¥¬ “√∑ÿ°μ—« “¡“√∂¬—∫¬—Èß°“√‡μ‘∫‚μ¢Õß

·∫§∑’‡√’¬ (Micrococcus luteus ·≈– Microbacterium

smegmatis) ¬’ μå (Saccharomyces cerevisiae)

·≈–‡™◊ÈÕ√“ (Aspergillus niger) ‚¥¬‡©æ“– “√ 56

¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß‡™◊ÈÕ S. cerevisiae ‚¥¬¡’

§à“ MIC = 31 μg/mL „°≈â‡§’¬ß°—∫ “√ positive control

(ampotericin B, MIC = 25 μg/mL) [61]

¿“æ∑’Ë 8 ent-trachylobane diterpene ∑’Ë·¬°‰¥â®“° Mitrephora glabra

ø≈“«“‚ππ (flavanone) ·≈–
™“≈å‚§π (chalcone)

 “√ª√–‡¿∑ø≈“«“‚ππ ·≈–™“≈å‚§π

∑’Ë·¬°‰¥â®“°æ◊™«ß»å°√–¥—ßß“ à«π„À≠àæ∫„π °ÿ≈

Desmos ·≈– Uvaria   à«π °—¥®“°‡ª≈◊Õ°¢Õß Uvaria

lucida  ·≈– à«π °—¥®“°√“°¢Õß Uvaria scheffleri

· ¥ßƒ∑∏‘Ïμâ“π¡“≈“‡√’¬‚¥¬¡’ª√– ‘∑∏‘¿“æ„π°“√¶à“

multidrug-resistant K1 strain ¢Õß‡™◊ÈÕ Plasmodium

falciparum  “√ ”§—≠∑’ËÕÕ°ƒ∑∏‘Ï §◊Õ ‰¥‰Œ‚¥√™“≈å

‚§π (dihydochalcone): uvaretin (57)

·≈– diuvaretin (58) (¿“æ∑’Ë 9) ‚¥¬¡’§à“ IC
50

 ‡∑à“°—∫

3.49 ·≈– 4.20 μg/mL μ“¡≈”¥—∫ [62] πÕ°®“°

π’È¬—ß¡’√“¬ß“π«à“ “√∑—Èß Õßμ—«‡ªìπæ‘…μàÕ‡´≈≈å

¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« (HL-60) ‚¥¬¡’§à“ IC
50

 ‡∑à“°—∫

9.3 ·≈– 6.1 μM [63]  8-formyl-2,5,7-

trihydroxy-6-methylflavanone (59, ¿“æ∑’Ë 9)

·¬°‰¥â®“°„∫·≈–°‘Ëß¢Õß Desmos chinensis  “√μ—«π’È

 “¡“√∂¬—∫¬—Èß°“√ àß —≠≠“≥ (signal transduction)

¢Õß‡Õπ‰´¡å‰∑‚√´‘π‰§‡π  (tyrosine kinase)

‰ª¬—ß‚ª√μ’π∫πº‘«¢Õß‡´≈≈å¡–‡√Áß (epidermal

growth factor receptor overexpressing NIH3T3

(ER12)) ∑”„Àâ°√–∫«π°“√ phosphorylation

P70-121 9/12/12, 10:39 AM105



106

«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’)              ªï∑’Ë 4 ©∫—∫∑’Ë 8 °√°Æ“§¡ - ∏—π«“§¡ 2555

‰¡à ‡°‘¥¢÷È π®÷ ß ‰¡à ‡°‘¥°“√°√–μÿâ π ‚¡‡≈°ÿ≈À√◊Õ

°√–∫«π°“√¿“¬„π‡´≈≈å∑’Ë¡’ à«π ”§—≠μàÕ°“√‡°‘¥

·≈–‡μ‘∫‚μ¢Õß‡´≈≈å¡–‡√Áß [64]   à«π °—¥®“°æ◊™

„π °ÿ≈ Desmos À≈“¬™π‘¥ ‡™àπ D. chinensis, D.

grangifolius, D. dumosus ·≈– D. yunnanensis · ¥ß

ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ HIV „π√–¥—∫∑’Ë¥’ ™“≈å‚§π·≈–

ø≈“‚«πÕ¬¥å (flavonoid) ∑’Ë·¬°‰¥â®“°æ◊™„π °ÿ≈

Desmos À≈“¬μ—«∂Ÿ°π”¡“∑¥ Õ∫ æ∫«à“

 “√ 2-methoxy-3-methyl-4,6-dihydroxy-5-

(3'-hydroxy)cinnamoylbenzaldehyde (60)

·≈– lawinal (61) (¿“æ∑’Ë 9)  ¡’ƒ∑∏‘Ï¬—∫¬—Èß‡™◊ÈÕ HIV

∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß‚¥¬¡’§à“ EC
50

 = 0.022

·≈– 2.30 μg/mL μ“¡≈”¥—∫ [65]

¿“æ∑’Ë 9 ‚§√ß √â“ß∑“ß‡§¡’¢Õß “√ “√ª√–‡¿∑ø≈“«“‚ππ·≈–™“≈å‚§π

 √ÿª
æ◊™«ß»å ° √ –¥— ß ß “®— ¥ ‡ªì π·À≈à ß¢Õß

º≈‘μ¿—≥±å∏√√¡™“μ‘∑’Ë· ¥ßƒ∑∏‘Ï∑“ß™’«¿“æ∑’Ë ”§—≠

 “√À≈“¬μ—«∑’Ëæ∫®“°æ◊™«ß»åπ’ÈÕÕ°ƒ∑∏‘Ï∑“ß

™’«¿“æ¥’°«à“¬“∑’Ë„™â„πªí®®ÿ∫—π ∑—Èß„π°“√∑¥ Õ∫

√–¥—∫À≈Õ¥∑¥≈Õß·≈–„π —μ«å∑¥≈Õß ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëßƒ∑∏‘Ï„π°“√μâ“π¡–‡√Áß πÕ°®“°π’È “√∫“ßμ—«

¬—ß∂Ÿ°π”‰ª„™â‡ªìπ “√μâπ·∫∫ ”À√—∫°“√ª√—∫‡ª≈’Ë¬π

‚§√ß √â“ß·≈–°“√ —ß‡§√“–ÀåÕπÿæ—π∏å ‡æ◊ËÕ»÷°…“

§«“¡ —¡æ—π∏å√–À«à“ß‚§√ß √â“ß∑“ß‡§¡’·≈–°≈‰°

°“√ÕÕ°ƒ∑∏‘Ï  ”À√—∫„™â‡ªìπ·π«∑“ß„π°“√ª√—∫ª√ÿß

ª√– ‘∑∏‘¿“æ¢Õß¬“„Àâ Ÿß¢÷Èπ ¡’§«“¡®”‡æ“–

‡®“–®ßμàÕ‚√§ ·≈–ª√“»®“°º≈¢â“ß‡§’¬ß®“°°“√

„™â¬“ ¥â«¬§«“¡À≈“°À≈“¬∑“ß “¬æ—π∏ÿå¢Õß

æ◊™«ß»å°√–¥—ßß“ ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√»÷°…“

Õß§åª√–°Õ∫∑“ß‡§¡’·≈–ƒ∑∏‘Ï∑“ß™’«¿“æ¢Õß “√

∑’Ë ·¬°‰¥â®“°æ◊™«ß»åπ’È ¬— ß¡’¡“Õ¬à “ßμàÕ ‡π◊Ë Õß

·≈–¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡¡“°¢÷Èπ„πÕπ“§μ
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