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π‘æπ∏åμâπ©∫—∫

∫∑§—¥¬àÕ
‡∫“À«“π‡ªìπ‚√§‡√◊ÈÕ√—ß∑’Ë‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠∑—Ë«‚≈° À“°¡‘‰¥â√—∫°“√√—°…“À√◊Õ‰¥â√—∫°“√√—°…“∑’Ë‰¡à∂Ÿ°μâÕß

®–π”‰ª Ÿà¿“«–·∑√° ấÕπ√ÿπ·√ß ·≈–‡ªìπ “‡Àμÿ°“√μ“¬∑’Ë ”§—≠. ·æ∑¬åæ◊Èπ∫â“π„πÀ≈“¬ª√–‡∑»„™â„∫À¡àÕπ (Morus alba
L.) √—°…“ºŸâªÉ«¬‡∫“À«“π ·≈–¡’√“¬ß“π«à“ “√ °—¥®“°„∫À¡àÕπ¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å disaccharidase.
§≥–ºŸâ«‘®—¬π’È®÷ß∑”°“√»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥πÈ” (MA-W),  “√ °—¥‡Õ∑“πÕ≈ ı% (MA-AE),  “√ °—¥‡Õ∑“πÕ≈ ̆ ı%
(MA-E) ®“°„∫À¡àÕπ ·≈– “√ °—¥·¬° à«π®“° “√ °—¥‡Õ∑“πÕ≈ ̆ ı% [ “√ °—¥‡Õ∑“πÕ≈ ̆ ı% ∑’Ë≈–≈“¬¥â«¬πÈ” (MAE-
F1) ·≈– “√ °—¥‡Õ∑“πÕ≈ ˘ı% ∑’Ë≈–≈“¬¥â«¬‡Õ∑“πÕ≈ (MAE-F2)] μàÕ¿“«–‡≈◊Õ¥¡’πÈ”μ“≈¡“°‡°‘πÀ≈—ßÕ“À“√ À√◊Õ
§«“¡∑ππÈ”μ“≈„πÀπŸ·√μª√°μ‘·≈–ÀπŸ·√μ‡∫“À«“π ‡ª√’¬∫‡∑’¬∫°—∫ƒ∑∏‘Ï¬“§≈Õ‚æ√æ“‰¡¥å À√◊Õ§“‚∫  æ∫«à“ MA-W,
MA-AE ·≈– MA-E ∑”„Àâ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ß‰¥â√—∫πÈ”μ“≈´Ÿ‚§√ ª√‘¡“≥¡“° (postprandial glucose; PPG)
¢ÕßÀπŸª√°μ‘·≈–ÀπŸ‡∫“À«“π Ÿß¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡∑ÿ°°≈ÿà¡.  ∑ÿ°¢π“¥∑’Ë„™â„Àâº≈ Ÿß ÿ¥∑’Ë .ı À√◊Õ Ò ™—Ë«‚¡ß À≈—ß
„ÀâπÈ”μ“≈ æ∫«à“ MA-E „Àâº≈¥’∑’Ë ÿ¥. ·μà “√ °—¥¥—ß°≈à“«¢â“ßμâπ‰¡à “¡“√∂¬—∫¬—Èß°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥
‡¡◊ËÕ„ÀâπÈ”μ“≈°≈Ÿ‚§ ·∑π Ÿ́‚§√ .  ”À√—∫ “√ °—¥·¬° à«πæ∫«à“ MAE-F2 ‰¡à¡’º≈μàÕ PPG „π¢≥–∑’Ë MAE-F1 ∑ÿ°
¢π“¥∑’Ë∑¥≈Õß∑”„Àâ PPG ∑’Ë‡æ‘Ë¡¢÷Èπ∑—Èß¢ÕßÀπŸ·√μª√°μ‘·≈–ÀπŸ·√μ‡∫“À«“ππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
‚¥¬∑’Ë¢π“¥ Ò ¡‘≈≈‘°√—¡/°‘‚≈°√—¡„πÀπŸª√°μ‘ ·≈–¢π“¥ Ú ¡‘≈≈‘°√—¡/°‘‚≈°√—¡ „πÀπŸ‡∫“À«“πÕÕ°ƒ∑∏‘Ï‰¥â„°≈â‡§’¬ß
°—∫Õ“§“‚∫ ¢π“¥ Ù ¡‘≈≈‘°√—¡/°‘‚≈°√—¡. ®“°º≈°“√∑¥≈Õß· ¥ß«à“ “√ °—¥„∫À¡àÕπ¡’ “√ª√–°Õ∫‡§¡’∑’Ë∑”„Àâ√–¥—∫
°≈Ÿ‚§ À≈—ß„Àâ°‘π∑—Èß„πÀπŸ·√μª√°μ‘·≈–ÀπŸ·√μ‡∫“À«“π≈¥μË”≈ß ‚¥¬¡’°≈«‘∏“π°“√ÕÕ°ƒ∑∏‘Ï§≈â“¬°—∫Õ“§“‚∫  §◊Õ
¬—∫¬—Èß°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å disaccharidase. ‡¡◊ËÕ·¬° à«π “√ °—¥ MA-E ¥â«¬«‘∏’§Õ≈—¡πå‚§√¡“‚∑°√“øï æ∫«à“ à«π∑’Ë
ÕÕ°ƒ∑∏‘Ï‰¥â¥’∑’Ë ÿ¥§◊Õ MAE-F1 ´÷Ëßª√–°Õ∫¥â«¬ “√°≈ÿà¡‰°≈‚§‰´¥å·≈–‡ø≈‚«πÕ¬¥å.
§” ”§—≠ : „∫À¡àÕπ, ‡∫“À«“π, ¿“«–‡≈◊Õ¥¡’πÈ”μ“≈¡“°‡°‘πÀ≈—ßÕ“À“√
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¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈
§πª√°μ‘ “¡“√∂§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ßÕ“À“√

(Postprandial glucose: PPG) ‚¥¬Õ“»—¬ŒÕ√å‚¡πÕ‘π´Ÿ≈‘π

·μà„πºŸâªÉ«¬‡∫“À«“π‡¡◊ËÕ∫√‘‚¿§Õ“À“√‰¡à “¡“√∂À≈—ËßÕ‘π´Ÿ≈‘π

‰¥â‡æ’¬ßæÕ∑’Ë®–§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷Èπ. °“√

‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈À≈—ßÕ“À“√„Àâº≈√â“¬μàÕ√–∫∫°“√‰À≈

‡«’¬π‡≈◊Õ¥¡“°°«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ß

Õ¥Õ“À“√ (fasting plasma glucose: FPG). „πºŸâªÉ«¬‡∫“

À«“π°“√‡°‘¥¿“«–‡≈◊Õ¥¡’πÈ”μ“≈¡“°‡°‘πÀ≈—ßÕ“À“√ (postpran-

dial hyperglycemia) ‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠μàÕ°“√‡°‘¥

‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ·≈–‚√§·∑√°´âÕπ∑’Ë√ÿπ·√ßÕ◊Ëπ Ê.

πÕ°®“°π—Èπ ºŸâ∑’Ë¡’√–¥—∫ FPG ª√°μ‘ ·μà Ÿ≠‡ ’¬§«“¡∑π°≈Ÿ‚§ 

(impaired glucose tolerance test) ®–¡’§«“¡‡ ’Ë¬ßμàÕ°“√

‡°‘¥‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ ·≈–æ—≤π“‰ª‡ªìπ‚√§

‡∫“À«“π‰¥âÒ-Û. ¥—ßπ—Èπ°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ß

Õ“À“√„ÀâÕ¬Ÿà„π‡°≥±åª√°μ‘®÷ß¡’§«“¡ ”§—≠∑—Èß„πºŸâªÉ«¬

‡∫“À«“π·≈–ºŸâ∑’Ë Ÿ≠‡ ’¬§«“¡∑π°≈Ÿ‚§ .

À¡àÕπ (Morus alba L. «ß»å Moraceae) ‡ªìπæ◊™∑’Ë

æ∫‰¥â∑—Ë«‰ª„πªÉ“¥‘∫Ù. πÕ°®“°®–„™â„∫À¡àÕπ„π°“√‡≈’È¬ß‰À¡

·≈â« ·æ∑¬åæ◊Èπ∫â“π„πÀ≈“¬ª√–‡∑» ‡™àπ  ‡ªπı, ‡ª√Ÿˆ,

¬Ÿ‚° ≈“‡«’¬˜ ·≈–™‘≈’¯ „™â„∫À¡àÕπ ”À√—∫√—°…“ºŸâªÉ«¬‡∫“À«“π.

¢âÕ¡Ÿ≈°“√»÷°…“«‘®—¬„π —μ«å∑¥≈Õß¬—ßæ∫«à“  “√ °—¥„∫

À¡àÕπ¡’ƒ∑∏‘Ï„π°“√≈¥√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑—Èß„πÀπŸ·√μ

ª√°μ‘·≈–ÀπŸ·√μ∑’Ë∂Ÿ°‡Àπ’Ë¬«π”„Àâ‡ªìπ‡∫“À«“π˘-Òˆ. Oku T

·≈–§≥–Ò˜ √“¬ß“π«à“ “√ °—¥®“°„∫À¡àÕπ¡’ƒ∑∏‘Ï¬—∫¬—Èß

‡Õπ‰´¡å disaccharidase „π≈”‰ â‡≈Á°¢Õß§π·≈–ÀπŸ·√μ

¥—ßπ—Èπ®÷ß‡™◊ËÕ‰¥â«à“ “√ °—¥„∫À¡àÕπ®–¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡æ‘Ë¡¢÷Èπ

¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ßÕ“À“√‰¥â. §≥–ºŸâ«‘®—¬π’È®÷ß

∑”°“√»÷°…“ƒ∑∏‘Ï¢Õß “√ °—¥„∫À¡àÕπμàÕ¿“«–‡≈◊Õ¥¡’πÈ”μ“≈

¡“°‡°‘πÀ≈—ßÕ“À“√„πÀπŸ·√μª√°μ‘·≈–ÀπŸ·√μ‡∫“À«“π ·≈–

À“°≈ÿà¡ “√∑’Ë‡ªìπμ—«ÕÕ°ƒ∑∏‘Ï ‡æ◊ËÕ„™â„π°“√§«∫§ÿ¡§ÿ≥¿“æ

 “√ °—¥ ‚¥¬À«—ß«à“¢âÕ¡Ÿ≈∑’Ë‰¥â®–‡ªìπª√–‚¬™πåμàÕ°“√æ—≤π“

„∫À¡àÕπ ·≈–°“√π” “√ °—¥„∫À¡àÕπ‰ª‡ªìπº≈‘μ¿—≥±å„™â„π

°“√ªÑÕß°—π°“√‡°‘¥‡∫“À«“π„πª√–™“°√°≈ÿà¡‡ ’Ë¬ß ‡™àπ ¡’

¿“«–Õâ«π À√◊Õ¿“«–‰¡à∑π°≈Ÿ‚§  (glucose intolerance)

À√◊Õ„™â§«∫§ÿ¡¿“«–‡≈◊Õ¥¡’πÈ”μ“≈¡“°‡°‘πÀ≈—ßÕ“À“√ ´÷Ëß‡ªìπ

ªí®®—¬‡ ’Ë¬ß ”§—≠μàÕ°“√‡°‘¥¿“«–·∑√°´âÕπ√ÿπ·√ß„πºŸâªÉ«¬

‡∫“À«“π.

√–‡∫’¬∫«‘∏’»÷°…“

 “√‡§¡’·≈–Õÿª°√≥å
 “√‡§¡’∑’Ë„™â ‰¥â·°à alloxan monohydrate (Sigma

Chemicals), chlorpropamide (Sigma Chemicals),

acabose (Glucobay�, Bayer), °≈Ÿ‚§  (D-glucose, Merck),

´Ÿ‚§√  (Merck), perchloric acid (Merck), Peridochrom�

Glucose (Boehringer Mannheim), πÈ”‡°≈◊Õ .˘%

(Õß§å°“√‡¿ —™°√√¡), copper(II) sulfate pentahydrate

(Riedel de Hagen AG), potassium sodium tartrate

(Merck), sodium hydroxide (BDH), ·ºàπ·¡°π’‡´’¬¡ (Mg

Ribbon) ·≈–°√¥‡°≈◊Õ‡¢â¡¢âπ (Merck).

‡§√◊ËÕß¡◊Õ∑’Ë„™â ‰¥â·°à ‡§√◊ËÕß√–‡À¬·Àâß·∫∫ ÿ≠≠“°“»

(Eyela, Tokyo Rikakikai), ‡§√◊ËÕß∑”„Àâ·Àâß‚¥¬°“√√–‡À‘¥

¥â«¬§«“¡‡¬Áπ (Labconco), ‡§√◊ËÕß‚§√¡“‚μ°√“øï  ¡√√∂π–

 Ÿß (HPLC) (Waters), §Õ≈—¡πå HPLC ™π‘¥ C18 (X-Terra,

Waters), ‡§√◊ËÕß«‘‡§√“–Àå™’«‡§¡’‡≈◊Õ¥Õ—μ‚π¡—μ‘ (Hitashi Au-

tomatic Analyzer 912) ·≈–‡§√◊ËÕßªíòπ‡À«’Ë¬ß·∫∫‰¡‚§√

™π‘¥§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ (Jouan BR4i Multifunction Centri-

fuge).

 ¡ÿπ‰æ√
„∫À¡àÕπÕ∫·Àâß ́ ◊ÈÕ®“°√â“π§â“ àß „π°√ÿß‡∑æœ (™“‡√πÕß)

‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈‡Õ°≈—°…≥å∑“ß‡§¡’¥â«¬«‘∏’ TLC ·≈– HPLC

¢Õßμ—«Õ¬à“ß (À¡“¬‡≈¢«‘‡§√“–Àå MaR0051) °—∫μ—«Õ¬à“ß„∫

À¡àÕπ¢Õß·∑â®“°»Ÿπ¬åμ√«® Õ∫·≈–√—∫√Õß§ÿ≥¿“æ ¡ÿπ‰æ√

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å (À¡“¬‡≈¢«‘‡§√“–Àå ˆ/Ù˜).

°“√ °—¥·≈–°“√‡μ√’¬¡ “√ °—¥·¬° à«π
π”„∫À¡àÕπ·Àâß¡“∫¥„Àâ≈–‡Õ’¬¥ ·≈â«μâ¡ °—¥¥â«¬

‡Õ∑“πÕ≈ ˘ı%, ‡Õ∑“πÕ≈ ı% ·≈–πÈ”. π” à«π °—¥∑’Ë‰¥â

¡“√–‡À¬·Àâß¥â«¬‡§√◊ËÕß√–‡À¬·Àâß·∫∫ ÿ≠≠“°“» À√◊Õ∑”„Àâ

·Àâß‚¥¬°“√√–‡À‘¥¥â«¬§«“¡‡¬Áπ (√Ÿª∑’Ë Ò).

π” “√ °—¥‡Õ∑“πÕ≈ ˘ı% ‰ª °—¥·¬° à«πμàÕ¥â«¬
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dichloromethane, ‡Õ∑“πÕ≈ ·≈–πÈ” ‚¥¬«‘∏’ column chro-

matography (CC), π” à«π °—¥∑’Ë‰¥â¡“√–‡À¬·Àâß¥â«¬

‡§√◊ËÕß√–‡À¬·Àâß·∫∫ ÿ≠≠“°“» (√Ÿª∑’Ë Ò).

°“√μ√«®√–∫ÿª√–‡¿∑ “√‡§¡’„π “√ °—¥‡Õ∑“πÕ≈
˘ı% ∑’Ë≈–≈“¬¥â«¬πÈ” (MAE-F1)

‡μ√’¬¡ “√≈–≈“¬ Fehling ‚¥¬º ¡ “√≈–≈“¬∑Õß·¥ß

(‡μ√’¬¡‚¥¬≈–≈“¬ copper (II) sulfate pentahydrate Û.ı

°√—¡ „ππÈ” ı ¡‘≈≈‘≈‘μ√) ·≈– “√≈–≈“¬ alkaline tartrate

(‡μ√’¬¡‚¥¬≈–≈“¬ potassium sodium tartrate Ò˜.Û °√—¡

·≈– sodium hydroxide ı °√—¡ ¥â«¬πÈ”·≈â«ª√—∫ª√‘¡“μ√

‡ªìπ ı ¡‘≈≈‘≈‘μ√) „πÕ—μ√“ à«π Ò:Ò ‚¥¬‡μ√’¬¡∑—π∑’°àÕπ„™â.

°“√μ√«® Õ∫ “√ª√–‡¿∑πÈ”μ“≈∑’Ë Ÿ≠‡ ’¬Õ‘‡≈§μ√Õπ

‰¥âßà“¬‚¥¬ Fehlingûs test, ∑”‚¥¬™—Ëß “√ °—¥·¬° à«π MAE-

F1 .ı °√—¡ „ à„π¢«¥·°â«°âπ·∫π ‡μ‘¡πÈ”°≈—Ëπ Ò ¡‘≈≈‘≈‘μ√

π”‰ªμâ¡∫πÕà“ßÕ—ß‰ÕπÈ”π“π Ò π“∑’. À≈—ß®“°π—Èππ”‰ª°√Õß

·≈â«‡μ‘¡ “√≈–≈“¬ Fehling Ò ¡‘≈≈‘≈‘μ√ ·≈â«Õÿàπ∫πÕà“ßÕ—ß‰ÕπÈ”

ı-Ò π“∑’  —ß‡°μº≈∑’Ë‡°‘¥¢÷Èπ.

°“√μ√«® Õ∫ “√ª√–‡¿∑‡ø≈‚«πÕ¬¥å (cyanidin test)

∑”‚¥¬™—Ëß “√ °—¥·¬° à«π MAE-F1 Ò. °√—¡ „ à„π¢«¥

·°â«°âπ·∫π, ‡μ‘¡‡¡∑“πÕ≈ Ò ¡‘≈≈‘≈‘μ√ π”‰ªμâ¡∫πÕà“ßÕ—ß

‰ÕπÈ”π“π Ò π“∑’, ·≈â«π”‰ª°√Õß. À≈—ß®“°π—Èππ” “√≈–≈“¬

∑’Ë‰¥â‰ª√–‡À¬®π‡À≈◊Õ Ò ¡‘≈≈‘≈‘μ√, ‡μ‘¡·ºàπ·¡°π’‡´’¬¡ Ò-Ú

™‘Èπ ·≈–À¬¥°√¥‡°≈◊Õ‡¢â¡¢âπ≈ß‰ª Û-Ù À¬¥, ·≈â«π”‰ªÕÿàπ

∫πÕà“ßÕ—ß‰ÕπÈ”  —ß‡°μº≈∑’Ë‡°‘¥¢÷Èπ.

 —μ«å∑¥≈Õß
„π°“√»÷°…“π’È„™âÀπŸ·√μ‡æ»ºŸâ  “¬æ—π∏ÿå Sprague

Dawley πÈ”Àπ—°μ—« ÚÙ-Û °√—¡  —Ëß´◊ÈÕ®“°»Ÿπ¬å —μ«å

∑¥≈Õß·Ààß™“μ‘ ¡À“«‘∑¬“≈—¬¡À‘¥≈ ®—ßÀ«—¥π§√ª∞¡.  —μ«å

‡À≈à“π’È®–‰¥â√—∫°“√μ√«® ÿ¢¿“æ‡∫◊ÈÕßμâπ ·≈â«π”¡“‡≈’È¬ß‰«â∑’Ë

»Ÿπ¬å —μ«å∑¥≈Õß  ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å “∏“√≥ ÿ¢·Ààß™“μ‘

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‚¥¬®—¥„ÀâÕ¬Ÿà„π°√ß‡≈’È¬ßÀπŸ·√μ

°√ß≈– ı μ—« „πÀâÕß∑’Ë¡’‡§√◊ËÕßª√—∫Õ“°“»∑’ËÕÿ≥À¿Ÿ¡‘ ÚÛ ±

Ú˚´, ¡’· ß «à“ß-¡◊¥ ≈—∫°—πÕ¬à“ß≈– ÒÚ ™—Ë«‚¡ß, ‡≈’È¬ß‰«âÕ¬à“ß

πâÕ¬ Ò  —ª¥“Àå°àÕππ”‰ª„™â„π°“√∑¥≈Õß‡æ◊ËÕ„ÀâÀπŸª√—∫μ—«

°—∫ ‘Ëß·«¥≈âÕ¡. ‚¥¬„ÀâÕ“À“√´’ æ’ ”À√—∫‡≈’È¬ßÀπŸ ”‡√Á®√Ÿª (C.P.

Mice Feed) ·≈–πÈ”ª√–ª“®π‡æ’¬ßæÕ À√◊Õ∑”μ“¡∑’Ë√–∫ÿ‰«â

„π«‘∏’∑¥ Õ∫, ∑”§«“¡ –Õ“¥°√ß‡≈’È¬ßÀπŸ∑ÿ° Ê Ú-Û «—π.

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈ÕßÀπŸ‡À≈à“π’È®–∂Ÿ°∑”„Àâμ“¬Õ¬à“ß ß∫‚¥¬

·°ä §“√å∫Õπ‰¥ÕÕ°‰´¥å.

√Ÿª∑’Ë Ò º—ß°“√ °—¥„∫À¡àÕπ·≈–°“√‡μ√’¬¡ “√ °—¥·¬° à«π

ใบหมอนใบหมอน ( (MorusMorus albaalba L.)L.) แหงแหง

สารสกัดดวย dichloramethane
(MAE-F3)

%yield = ๓.๐๐

๙๕% เอทานอล
(Soxhlet)/ Rotavap®

สารสกัด ๙๕% เอทานอล
(MA-E)

%yield = ๒๑.๕๐
CC/ Rotavap®

าํ้น  (reflux)/
Freeze dryer

๕๐% เอทานอล (Soxhlet)/
Rotavap®

สารสกัด ๕๐% เอทานอล (MA-AE)
%yield = ๒๔.๙๖

สารสกัดดวยเอทานอล
(MAE-F2)

%yield = ๓๒.๙๑

สารสกัดดวยนาํ้
(MAE-F1)

%yield = ๔๐.๒๗

สารสกัดนาํ้  (MA-W)
% yield = ๒๕.๔๔



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë ˆ ©∫—∫∑’Ë Û °—π¬“¬π-∏—π«“§¡ ÚııÒÛÙÙ

°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥
‡®“–‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥¥”∑’ËÀ“ßÀπŸ ı ‰¡‚§√≈‘μ√„ à

≈ß„πÀ≈Õ¥ Eppendorf ∑’Ë¡’ “√≈–≈“¬°√¥‡ªÕ√å§≈Õ√‘° Ú%

Õ¬Ÿà ı ‰¡‚§√≈‘μ√ ´÷Ëß„™â‡ªìπμ—«μ°μ–°Õπ‚ª√μ’π, ‡¢¬à“

‡∫“ Ê μ—«Õ¬à“ß„Àâ‡¢â“°—π ·≈â«π”‰ªªíòπ¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß

·∫∫‰¡‚§√™π‘¥§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ‚¥¬„™â§«“¡‡√Á« ÒÚ,

√Õ∫/π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ Úo´ ‡ªìπ‡«≈“ Û π“∑’, ·≈â«ªî‡ªμ‡Õ“

‡©æ“–¢Õß‡À≈« à«π protein free filtrate „ à„πÀ≈Õ¥

Eppendorf ·≈â«π”‰ª‡°Á∫„πμŸâ‡¬Áπ∑’Ë Ùo´ ‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥

πÈ”μ“≈μàÕ‰ª.

°“√μ√«®«‘‡§√“–Àåª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥
μ√«®«‘‡§√“–Àåª√‘¡“≥πÈ”μ“≈„πμ—«Õ¬à“ß‡≈◊Õ¥¥â«¬ glu-

cose oxidase methodÒ¯,Ò˘ ‚¥¬„™â Peridochrom� Glu-

cose ´÷Ëß‡ªìπ commercial test kit ·≈–«—¥§à“™’«‡§¡’‡≈◊Õ¥

¥â«¬‡§√◊ËÕßÕ—μ‚π¡—μ‘.

°“√‡μ√’¬¡ÀπŸ·√μ‡∫“À«“π
‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥ÀπŸ·√μ∑’Ëºà“π°“√Õ¥Õ“À“√¡“·≈â« Ò¯-

Ú ™—Ë«‚¡ß. ®“°π—Èπ©’¥ “√ alloxan monohydrate ∑’Ë≈–≈“¬

„ππÈ”‡°≈◊Õ .˘% ´÷Ëß‡μ√’¬¡∑—π∑’°àÕπ„™â ÒÒ ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡ (¡°./°°.) ‡¢â“„μâÀπ—ßÀπŸ·√μ. À≈—ß®“°π—Èπ Ò  —ª¥“Àå

‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥¢ÕßÀπŸ·√μ∑’Ë¬—ß¡’™’«‘μ, ·≈â«§—¥‡≈◊Õ°ÀπŸ

·√μ∑’Ë¡’√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ßÕ¥Õ“À“√ Ú-Ù

¡‘≈≈‘°√—¡/‡¥´‘≈‘μ√ „™â„π°“√∑¥≈Õß.

°“√∑¥ Õ∫º≈¢Õß “√ °—¥„∫À¡àÕπμàÕ§«“¡∑ππÈ”μ“≈
·∫àßÀπŸ·√μª√°μ‘À√◊ÕÀπŸ·√μ‡∫“À«“π∑’Ëºà“π°“√Õ¥

Õ“À“√ Ò¯-Ú ™—Ë«‚¡ß ÕÕ°‡ªìπ ı °≈ÿà¡ °≈ÿà¡≈– ˆ μ—«, ‡°Á∫

μ—«Õ¬à“ß‡≈◊Õ¥®“°ÀπŸ·√μ·μà≈–μ—« ‡æ◊ËÕ«‘‡§√“–Àåª√‘¡“≥

πÈ”μ“≈„π‡≈◊Õ¥ ·≈–„™â‡ªìπ§à“√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ßÕ¥

Õ“À“√°àÕπ‰¥â√—∫ “√ °—¥∑’Ë‡«≈“ T0. ®“°π—Èπ°√Õ° “√ °—¥„∫

À¡àÕπ, ·≈–πÈ”°≈—ËπÀ√◊Õ “√π”æ“„ÀâÀπŸ∑¥≈Õß·μà≈–°≈ÿà¡.

°≈ÿà¡∑’Ë Ò ‰¥â√—∫§≈Õ‚æ√æ“‰¡¥å ¢π“¥ Û ¡°./°°. À√◊Õ

Õ“§“‚∫  ¢π“¥ Ú À√◊Õ Ù ¡°./°°. °≈ÿà¡∑’Ë Ú-Ù ‰¥â√—∫ “√

 °—¥„∫À¡àÕπ (MA-W À√◊Õ MA-AE À√◊Õ MA-E) ¢π“¥ ÒÚı,

Úı ·≈– ı ¡°./°°. À√◊Õ “√ °—¥·¬° à«π (MAE-F1

À√◊Õ MAE-F2) ¢π“¥ ı, Ò ·≈– Ú ¡°./°°. μ“¡

≈”¥—∫. °≈ÿà¡∑’Ë ı ‡ªìπ°≈ÿà¡§«∫§ÿ¡‰¥â√—∫πÈ”°≈—ËπÀ√◊Õ “√π”æ“

(vehicle) ‚¥¬°√Õ°‡¢â“°√–‡æ“–Õ“À“√∑“ß∑àÕæ≈“ μ‘° (gas-

tric intubation) ·≈–°√Õ° “√≈–≈“¬´Ÿ‚§√ ¢π“¥ Ú °√—¡/

°‘‚≈°√—¡ æ√âÕ¡°—∫¬“À√◊Õ “√ °—¥. „π°√≥’∑¥ Õ∫§«“¡∑π

μàÕ°≈Ÿ‚§  ®–°√Õ°°≈Ÿ‚§ ¢π“¥ Ú °√—¡/°‘‚≈°√—¡ À≈—ß®“°

°√Õ°¬“·≈– “√ °—¥ Û π“∑’. À≈—ß®“°π—Èπ‡°Á∫μ—«Õ¬à“ß

‡≈◊Õ¥ÀπŸ·√μ·μà≈–μ—«À≈—ß®“°°√Õ°πÈ”μ“≈ .ı, Ò, Ú, Û ·≈–

ı ™—Ë«‚¡ß, ·≈â«π”μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‰¥â®“°ÀπŸ·√μ·μà≈–μ—«∑’Ë

·μà≈–‡«≈“‰ª«‘‡§√“–Àåª√‘¡“≥πÈ”μ“≈ ·≈–π”¡“§”π«≥À“§à“

√âÕ¬≈–¢Õß√–¥—∫πÈ”μ“≈∑’Ë‡æ‘Ë¡¢÷ÈπÀ√◊Õ‡ª≈’Ë¬π·ª≈ß®“°√–¥—∫

πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡«≈“ T0 ¥—ßπ’È

√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡«≈“„¥ Ê

% √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ - √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡«≈“ T0

√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡«≈“ T0

‡ª√’¬∫‡∑’¬∫§à“√âÕ¬≈–¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë

‡ª≈’Ë¬π·ª≈ß¢ÕßÀπŸ·√μ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥À√◊Õ¬“‡∫“À«“π

°—∫°≈ÿà¡§«∫§ÿ¡.

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘
º≈°“√∑¥≈Õß· ¥ß§à“‡ªìπ§à“‡©≈’Ë¬ ± §à“§≈“¥‡§≈◊ËÕπ

¡“μ√∞“π¢Õß§à“‡©≈’Ë¬ (standard error of mean; SEM).

„π°“√‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡„™â

independent-sample t-test ‚¥¬§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡¡’

§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ§à“æ’πâÕ¬°«à“

.ı.

º≈°“√»÷°…“

 “√ °—¥·≈– “√ °—¥·¬° à«π
‰¥â “√ °—¥‡Õ∑“πÕ≈ ̆ ı% (MA-E),  “√ °—¥‡Õ∑“πÕ≈

ı% (MA-AE) ·≈– “√ °—¥πÈ” (MA-W) ‚¥¬¡’§à“√âÕ¬≈–

¢Õßº≈º≈‘μ (% yield) ÚÒ.ı, ÚÙ.˘ˆ ·≈– Úı.ÙÙ μ“¡

≈”¥—∫ ·≈–‰¥â “√ °—¥·¬° à«π Û ™π‘¥§◊Õ  “√ °—¥‡Õ∑“πÕ≈

∑’Ë≈–≈“¬¥â«¬πÈ” (MAE-F1),  “√ °—¥‡Õ∑“πÕ≈∑’Ë≈–≈“¬¥â«¬

 x Ò=∑’Ë‡ª≈’Ë¬π·ª≈ß



Journal of Thai Traditional & Alternative Medicine Vol. 6 No. 3 September-December 2008

(ค)ระยะเวลาหลังจากกรอกซูโครส ( ่ัชวโมง)

%ก
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ปล
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แป
ลงร

ะด
ับน

้าํตา
ลใน

เลือ
ด

***
*

**
*

**

*
** *

(ค)

ÛÙı

√Ÿª∑’Ë Ú ƒ∑∏‘Ï¢Õß “√ °—¥„∫À¡àÕπ MA-W, MA-AE ·≈– MA-E μàÕ§«“¡∑ππÈ”μ“≈¢ÕßÀπŸª√°μ‘

‡Õ∑“πÕ≈ (MAE-F2) ·≈– “√ °—¥‡Õ∑“πÕ≈∑’Ë≈–≈“¬¥â«¬

dichloromethane (MAE-F3) ‚¥¬¡’§à“√âÕ¬≈–¢Õßº≈º≈‘μ

Ù.Ú˜, ÛÚ.˘Ò ·≈– Û. μ“¡≈”¥—∫ (√Ÿª∑’Ë Ò).

ƒ∑∏‘Ï¢Õß “√ °—¥„∫À¡àÕπμàÕ§«“¡∑ππÈ”μ“≈
 “√ °—¥ MA-W: √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ÀπŸ¢“«°≈ÿà¡

§«∫§ÿ¡‡æ‘Ë¡¢÷Èπ√âÕ¬≈– ıı.˘, ıı.˘˘, ÛÛ.Ùˆ, Ò˘.ÚÒ ·≈–

Ò˘.ÚÒ À≈—ß®“°‰¥â√—∫´Ÿ‚§√  .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß

μ“¡≈”¥—∫. §≈Õ‚æ√æ“‰¡¥å ´÷Ëß„™â‡ªìπ positive control ™à«¬

„Àâ§«“¡∑ππÈ”μ“≈¢ÕßÀπŸ∑¥≈Õß¥’¢÷Èπμ≈Õ¥™à«ß°“√∑¥≈Õß

„π¢≥–∑’Ë “√ °—¥ MA-W ¢π“¥ ÒÚı ·≈– Úı ¡°./°°.

‰¡à™à«¬„Àâ§«“¡∑ππÈ”μ“≈¢ÕßÀπŸ·√μª√°μ‘¥’¢÷Èπ. ·μà‡¡◊ËÕ„Àâ

¢π“¥ Ÿß¢÷Èπ‡ªìπ ı ¡°./°°. ®–¬—∫¬—Èß°“√‡æ‘Ë¡¢÷Èπ¢Õß

πÈ”μ“≈„π‡≈◊Õ¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡∑’Ë‡«≈“ .ı ·≈– Ò ™—Ë«‚¡ß À≈—ß®“°‰¥â√—∫´Ÿ‚§√ 

‚¥¬√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈–

Ò˘.Ù ·≈– Ò¯.˘Ú μ“¡≈”¥—∫ (√Ÿª∑’Ë Ú°).

 “√ °—¥ MA-AE: √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ÀπŸ°≈ÿà¡§«∫§ÿ¡

‡æ‘Ë¡¢÷Èπ√âÕ¬≈– ıÛ.ı˘, ̂ ı.Ûˆ, Û.ÚÒ, ÚÙ.ıÚ ·≈– Ò¯.Ù˜

À≈—ß®“°‰¥â√—∫´Ÿ‚§√  .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß μ“¡≈”¥—∫.

§≈Õ‚æ√æ“‰¡¥å ´÷Ëß„™â‡ªìπ positive control ™à«¬„Àâ§«“¡∑π

μàÕπÈ”μ“≈¢ÕßÀπŸ¥’¢÷Èπμ≈Õ¥™à«ß°“√∑¥≈Õß.  “√ °—¥ MA-AE

∑ÿ°¢π“¥∑’Ë∑¥ Õ∫™à«¬„Àâ§«“¡∑ππÈ”μ“≈¢ÕßÀπŸ·√μª√°μ‘¥’

¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

∑’Ë‡«≈“ .ı ·≈– Ò ™—Ë«‚¡ß À≈—ß®“°‰¥â√—∫´Ÿ‚§√  ·≈–¢π“¥∑’Ë

ÕÕ°ƒ∑∏‘Ï¥’∑’Ë ÿ¥§◊Õ ı ¡°./°°. ‚¥¬√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë

‡æ‘Ë¡¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– Ò¯.ıÒ ·≈– Ò˜.ÛÙ

μ“¡≈”¥—∫ (√Ÿª∑’Ë Ú¢).

 “√ °—¥ MA-E: √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ÀπŸ¢“«°≈ÿà¡§«∫§ÿ¡

‡æ‘Ë¡¢÷Èπ√âÕ¬≈– ıÛ.˜Ò, ˜Ù.ıÙ, Û˜.ˆÒ, ÛÛ.Ú ·≈–

ÚÛ.˜Û À≈—ß®“°‰¥â√—∫´Ÿ‚§√  .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß

μ“¡≈”¥—∫. §≈Õ‚æ√æ“‰¡¥å ´÷Ëß„™â‡ªìπ positive control ™à«¬

ระยะเวลาหลังจากกรอกซูโครส ( ่ชัวโมง)

 %
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ระยะเวลาหลังจากกรอกซูโครส ( ่ชัวโมง)
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(ก) (ข)

 .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı

°≈àÿ¡§«∫§ÿ¡(ˆ)
Cpp Û ¡°./°°.(ˆ)
MA-E ÒÚı ¡°./°°.(ˆ)
MA-E Úı ¡°./°°.(ˆ)
MA-E ı ¡°./°°.(ˆ)

°≈àÿ¡§«∫§ÿ¡(ˆ)
Cpp Û ¡°./°°.(ˆ)
MA-W ÒÚı ¡°./°°.(ˆ)
MA-W Úı ¡°./°°.(ˆ)
MA-W ı ¡°./°°.(ˆ)

°≈àÿ¡§«∫§ÿ¡(ˆ)
Cpp Û ¡°./°°.(ˆ)
MA-AE ÒÚı ¡°./°°.(ˆ)
MA-AE Úı ¡°./°°.(ˆ)
MA-AE ı ¡°./°°.(ˆ)

Ò

¯

ˆ

Ù

Ú



-Ú

Ò

¯

ˆ

Ù

Ú



-Ú

Ò

¯

ˆ

Ù

Ú



-Ú
 .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı

 .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı

(°)  “√ °—¥ MA-W (¢)  “√ °—¥ MA-AE

(§)  “√ °—¥ MA-E

√–¥— ∫πÈ” μ “≈„π ‡≈◊ Õ¥§‘ ¥ ‡ªì π√â Õ ¬≈–¢Õß°“√
‡ª≈’Ë¬π·ª≈ß®“°√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥°àÕπ‰¥â√—∫
´Ÿ‚§√ „πÀπŸμ—«‡¥’¬«°—π ∑’Ë‡«≈“ To ‚¥¬· ¥ß§à“‡ªìπ
§à“‡©≈’Ë¬ ± SEM μ—«‡≈¢„π«ß‡≈Á∫§◊Õ®”π«πÀπŸ·√μ„π
·μà≈–°≈ÿà¡∑¥≈Õß
*·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë§à“æ’
< .ı
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ระยะเวลาหลังจากกรอกกลูโคส ( ่ชัวโมง)

%ก
ารเ

ปล
ีย่น

แป
ลงร

ะด
ับน

้าํตา
ลใน

เลือ
ด

*
*

*
* *

ÛÙˆ

√Ÿª∑’Ë Û º≈¢Õß “√ °—¥ MA-W, MA-AE ·≈– MA-E ¢π“¥ ı ¡°./°°. μàÕ§«“¡∑πμàÕ Ÿ́‚§√ À√◊Õ°≈Ÿ‚§ 

„Àâ§«“¡∑πμàÕπÈ”μ“≈¢ÕßÀπŸ¢“«¥’¢÷Èπμ≈Õ¥™à«ß°“√∑¥≈Õß.

 “√ °—¥ MA-E ∑ÿ°¢π“¥∑’Ë∑¥≈Õß™à«¬„Àâ§«“¡∑ππÈ”μ“≈

¢ÕßÀπŸ·√μª√°μ‘¥’¢÷Èπ ‚¥¬√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈπÀ≈—ß

®“°‰¥â√—∫ Ÿ́‚§√  .ı, Ò, Ú ·≈– Û ™—Ë«‚¡ß πâÕ¬°«à“°≈ÿà¡

§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·≈–¢π“¥∑’ËÕÕ°ƒ∑∏‘Ï¥’∑’Ë ÿ¥§◊Õ

ı ¡°./°°. ´÷Ëß°¥°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥‰¥â

√âÕ¬≈– ˘.Û˜, ÚÒ.ÚÙ, ˘.Ù˘ ·≈– ˘.Ú μ“¡≈”¥—∫ (√Ÿª∑’Ë

Ú§).

‡ª√’¬∫‡∑’¬∫§«“¡·√ß°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√ °—¥ MA-W,
MA-AE ·≈– MA-E

®“°°“√∑¥≈Õß„πÀπŸª√°μ‘ æ∫«à“À≈—ß®“°‰¥â√—∫ Ÿ́‚§√ 

.ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß ÀπŸ·√μ °≈ÿà¡§«∫§ÿ¡¡’√–¥—∫

πÈ”μ“≈„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ√âÕ¬≈– ı˜.Ù, ˆ˜.ı¯, ÛÚ.Ò˜,

Û.Û ·≈– Ú.Ú˘ μ“¡≈”¥—∫ ·≈–§≈Õ‚æ√æ“‰¡¥å ¢π“¥

Û ¡°./°°. ´÷Ëß„™â‡ªìπ positive control ™à«¬„Àâ§«“¡∑π

πÈ”μ“≈¢ÕßÀπŸ·√μ¥’¢÷Èπμ≈Õ¥™à«ß°“√∑¥≈Õß. MA-W, MA-

AE ·≈– MA-E ¢π“¥ ı ¡°./°°. ™à«¬„Àâ√–¥—∫πÈ”μ“≈

„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷Èπ¢ÕßÀπŸ·√μÀ≈—ß®“°‰¥â√—∫´Ÿ‚§√  .ı ·≈– Ò

™—Ë«‚¡ß πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·≈–

 “√ °—¥ MA-E ®–ÕÕ°ƒ∑∏‘Ï‰¥â¥’°«à“ “√ °—¥ MA-W ·≈–

MA-AE ‚¥¬∑”„Àâ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈππâÕ¬°«à“

°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– Ú¯.Ú, ÛÒ.ˆÚ; Ò˘.Òı, Òı.ıÙ ·≈–

ÒÛ.ˆˆ ·≈– ÒÙ.Ù μ“¡≈”¥—∫ (√Ÿª∑’Ë Û°). ®“°°“√∑¥≈Õß

„πÀπŸ‡∫“À«“π æ∫«à“∑’Ë‡«≈“ .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß

À≈—ß®“°‰¥â√—∫´Ÿ‚§√  ÀπŸ·√μ°≈ÿà¡§«∫§ÿ¡¡’√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ√âÕ¬≈– Ûˆ.˘ˆ, Û˘.¯Ù, Òı.¯Ù, ˘.Ò ·≈– -

.Ù μ“¡≈”¥—∫. Õ“§“‚∫  ¢π“¥ Ú ¡°./°°. ( ÷́Ëß„™â‡ªìπ posi-

tive control), MA-W ·≈– MA-AE ¢π“¥ ı ¡°./°°.

™à«¬„Àâ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷Èπ¢ÕßÀπŸ·√μπâÕ¬°«à“°≈ÿà¡

( )
ระยะเวลาหลังจากกรอกซูโครส ( ่ชัวโมง)%ก

ารเ
ปล

ีย่น
แป

ลงร
ะด

ับน
้าํตา

ลใน
เลือ

ด

*
*

*
***
**

*
* * *

ระยะเวลาหลังจากกรอกซูโครส ( ่ชัวโมง)%ก
ารเ

ปล
ีย่น

แป
ลงร

ะด
ับน

้าํตา
ลใน

เลือ
ด

*** *
* *
* *

*
*

*

°≈àÿ¡§«∫§ÿ¡(ˆ)
Cpp Û ¡°./°°.(ˆ)
MA-W ı ¡°./°°.(ˆ)
MA-AE ı ¡°./°°.(ˆ)
MA-E ı ¡°./°°.(ˆ)

°≈àÿ¡§«∫§ÿ¡(ı)
Acabose Ú ¡°./°°.(ı)
MA-W ı ¡°./°°.(ı)
MA-AE ı ¡°./°°.(Ù)
MA-E ı ¡°./°°.(ı)

°≈àÿ¡§«∫§ÿ¡(ˆ)
Cpp Û ¡°./°°.(ˆ)
MA-W ı ¡°./°°.(ˆ)
MA-AE ı ¡°./°°.(ˆ)
MA-E ı ¡°./°°.(ˆ)

 .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı

 .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı

Ò

¯

ˆ

Ù

Ú



-Ú

ˆ

Ù

Ú



-Ú

Ò

¯

ˆ

Ù

Ú



-Ú

(°) ÀπŸª√°μ‘ (¢) ÀπŸ‡∫“À«“π

(§) ÀπŸª√°μ‘

√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥§‘¥‡ªìπ√âÕ¬≈–¢Õß°“√‡ª≈’Ë¬π
·ª≈ß®“°√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥°àÕπ‰¥â√—∫´Ÿ‚§√ 
À√◊Õ°≈Ÿ‚§ „πÀπŸμ—«‡¥’¬«°—π ∑’Ë‡«≈“ To ‚¥¬
· ¥ß§à“‡ªìπ§à“‡©≈’Ë¬ ± SEM μ—«‡≈¢„π«ß‡≈Á∫§◊Õ
®”π«πÀπŸ·√μ„π·μà≈–°≈ÿà¡∑¥≈Õß
*·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
∑’Ë§à“æ’ < .ı
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ระยะเวลาหลังจากกรอกกลูโคส ( ่ชัวโมง)

%ก
ารเ

ปล
ีย่น

แป
ลงร

ะด
ับน

้าํตา
ลใน

เลือ
ด

**

ÛÙ˜

√Ÿª∑’Ë Ù º≈¢Õß “√ °—¥·¬° à«π MAE-F1 ·≈– MAE-F2 μàÕ§«“¡∑πμàÕ Ÿ́‚§√ 

§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë‡«≈“ .ı ·≈– Ò ™—Ë«‚¡ß

À≈—ß®“°‰¥â√—∫ Ÿ́‚§√  ‚¥¬∑”„Àâ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷Èπ

πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– ÚÛ.ÒÛ, ÚÒ.¯ˆ; Ú.ÒÒ, Ò¯.ˆ

·≈– Ú.Ùˆ ·≈– Òı.Ú¯ μ“¡≈”¥—∫. „π¢≥–∑’Ë MA-E ¢π“¥

ı ¡°./°°. ´÷ËßÕÕ°ƒ∑∏‘Ï‰¥â¥’∑’Ë ÿ¥ ™à«¬„Àâ√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡μ≈Õ¥™à«ß°“√∑¥≈Õß§◊Õ

√âÕ¬≈– ÚÙ.ı¯, ÚÚ.Ù¯, ̄ .Ûı, ̄ .Û ·≈– ̆ .Ò¯ μ“¡≈”¥—∫

À≈—ß®“°‰¥â√—∫´Ÿ‚§√  .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß (√Ÿª∑’Ë Û¢).

·μà‡¡◊ËÕ∑¥ Õ∫§«“¡∑πμàÕ°≈Ÿ‚§  æ∫«à“ “√ °—¥∑—Èß Û ™π‘¥

∑’Ë¢π“¥ ı ¡°./°°. ‰¡à™à«¬„Àâ§«“¡∑π°≈Ÿ‚§ ¢ÕßÀπŸ·√μ

ª√°μ‘¥’¢÷Èπ „π¢≥–∑’Ë§≈Õ‚æ√æ“‰¡¥å ¢π“¥ Û ¡°./°°. ´÷Ëß

„™â‡ªìπ positive control ¬—∫¬—Èß°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”μ“≈„π

‡≈◊Õ¥À≈—ß°√Õ° “√≈–≈“¬°≈Ÿ‚§ μ≈Õ¥™à«ß°“√∑¥≈Õß ‚¥¬

√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ÀπŸ·√μ°≈ÿà¡§«∫§ÿ¡‡æ‘Ë¡¢÷Èπ√âÕ¬≈– ı¯.ˆı,

˜.Ú¯, ÛÚ.Ò˜, ÒÛ.˘Ú ·≈– Û.ÙÚ μ“¡≈”¥—∫ ·≈–°≈ÿà¡

∑’Ë‰¥â√—∫¬“§≈Õ‚æ√æ“‰¡¥å ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– Û˘.˜ı, Ù˜.˘ˆ,

˘.Û˘, -Ú.¯Ò ·≈– -¯.Ò˘ μ“¡≈”¥—∫ À≈—ß‰¥â√—∫ “√≈–≈“¬

°≈Ÿ‚§  .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß (√Ÿª∑’Ë Û§).

ƒ∑∏‘Ï¢Õß “√ °—¥·¬° à«π:  ‡π◊ËÕß®“° MAE-F3 ¡’ª√‘¡“≥

πâÕ¬¡“°®÷ß‰¡à‰¥âπ”‰ª∑¥ Õ∫. ®“°°“√∑¥ Õ∫ƒ∑∏‘Ï¢Õß MAE-

F1 ·≈– MAE-F2 æ∫«à“ MAE-F1 ¢π“¥ ı, Ò ·≈–

Ú ¡°./°°. ¡’ƒ∑∏‘Ï°¥°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥

ÀπŸ·√μª°μ‘·≈–ÀπŸ·√μ‡∫“À«“πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (√Ÿª∑’Ë Ù° ·≈– Ù¢).

„πÀπŸ·√μª√°μ‘ À≈—ß®“°‰¥â√—∫ Ÿ́‚§√  .ı, Ò, Ú, Û ·≈–

ı ™—Ë«‚¡ß √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ÀπŸ·√μ°≈ÿà¡§«∫§ÿ¡®–‡æ‘Ë¡¢÷Èπ

√âÕ¬≈– ıÒ.¯ı, ˆÒ.ı, ÚÒ.ıÒ, ÒÙ.ÙÛ ·≈– Ò.Ú˘ μ“¡

≈”¥—∫. Õ“§“‚∫ ¢π“¥ Ù ¡°./°°. ´÷Ëß„™â‡ªìπ positive con-

trol ∑”„Àâ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë‡«≈“ .ı, Ò ·≈– Ú ™—Ë«‚¡ß ‚¥¬

ระยะเวลาหลังจากกรอกซูโครส ( ่ชัวโมง)

%ก
ารเ

ปล
ีย่น

แป
ลงร

ะด
ับน

้าํตา
ลใน

เลือ
ด

*
*

*
* *

*
*
*

*
*

* *
*

*
*

ระยะเวลาหลังจากกรอกซูโครส ( ่ชัวโมง)%ก
ารเ

ปล
ีย่น

แป
ลงร

ะด
ับน

้าํตา
ลใน

เลือ
ด

*
**

*
*
*
* **

*
*
*

*

(ข)

°≈àÿ¡§«∫§ÿ¡(ˆ)
Acabose Ù ¡°./°°.(ˆ)
MAE-F1 ı ¡°./°°.(ˆ)
MAE-F1 Ò ¡°./°°.(ˆ)
MAE-F1 Ú ¡°./°°.(ˆ)

°≈àÿ¡§«∫§ÿ¡(ˆ)
Acabose Ù ¡°./°°.(˜)
MAE-F1 ı ¡°./°°.(ˆ)
MAE-F1 Ò ¡°./°°.(ˆ)
MAE-F1 Ú ¡°./°°.(ˆ)

°≈àÿ¡§«∫§ÿ¡(ˆ)
Acabose Ù ¡°./°°.(ˆ)
MAE-F2 ı ¡°./°°.(ˆ)
MAE-F2 Ò ¡°./°°.(˜)
MAE-F2 Ú ¡°./°°.(ı)

 .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı  .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı

 .ı Ò Ò.ı Ú Ú.ı Û Û.ı Ù Ù.ı ı

Ò

¯

ˆ

Ù

Ú



-Ú

ˆ

Ù

Ú



-Ú

Ò

¯

ˆ

Ù

Ú



-Ú

√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥§‘¥ ‡ªìπ√âÕ¬≈–¢Õß°“√
‡ª≈’Ë¬π·ª≈ß®“°√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥°àÕπ‰¥â√—∫
´Ÿ‚§√ „πÀπŸμ—«‡¥’¬«°—π ∑’Ë‡«≈“ To ‚¥¬· ¥ß§à“
‡ªìπ§à“‡©≈’Ë¬ ± SEM μ—«‡≈¢„π«ß‡≈Á∫§◊Õ®”π«πÀπŸ
·√μ„π·μà≈–°≈ÿà¡∑¥≈Õß
*·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
∑’Ë§à“æ’ < .ı

(°) MAE-F1 „πÀπŸª√°μ‘

(§) MAE-F2 „πÀπŸª√°μ‘

(¢) MAE-F1 „πÀπŸ‡∫“À«“π

√–¬–‡«≈“À≈—ß®“°°√Õ°´Ÿ‚§√  (™—Ë«‚¡ß)



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë ˆ ©∫—∫∑’Ë Û °—π¬“¬π-∏—π«“§¡ ÚııÒÛÙ¯

°¥°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”μ“≈„π‡≈◊Õ¥ √âÕ¬≈– Û˘.˘¯, Ù¯.Ú ·≈–

Ò.ÛÛ μ“¡≈”¥—∫. MAE-F1 ¢π“¥ ı ¡°./°°.  “¡“√∂

°¥°“√‡æ‘Ë¡¢÷Èπ¢ÕßπÈ”μ“≈„π‡≈◊Õ¥‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

∑’Ë‡«≈“ .ı ·≈– Ò ™—Ë«‚¡ß À≈—ß®“°‰¥â√—∫ Ÿ́‚§√  ‚¥¬√–¥—∫

πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– ÛÚ.ˆÒ

·≈– ÛÙ.Ú˘ μ“¡≈”¥—∫ (√Ÿª∑’Ë Ù°). MAE-F1 ¢π“¥ Ò

·≈– Ú ¡°./°°.  “¡“√∂°¥°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈

„π‡≈◊Õ¥μ≈Õ¥™à«ß°“√∑¥≈ÕßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ‚¥¬ MAE-F1 ¢π“¥ Ò ¡°./

°°. ™à«¬„Àâ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈπÀ≈—ß®“°‰¥â√—∫´Ÿ‚§√ 

.ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈–

ÙÙ.Ù, ıÒ.˜, Ò¯.ˆÙ, Ò˜.ı˜ ·≈– Ò˜.¯ μ“¡≈”¥—∫

·≈–¢π“¥ Ú ¡°./°°. ™à«¬„Àâ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡æ‘Ë¡

¢÷ÈπÀ≈—ß®“°‰¥â√—∫´Ÿ‚§√  .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß πâÕ¬

°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– Ù˜.ÒÛ, ıÚ.¯Û, Ò˘.˘, Ò˘.˜¯

·≈– ÚÒ.Û μ“¡≈”¥—∫.

„πÀπŸ·√μ‡∫“À«“π ∑’Ë‡«≈“ .ı, Ò, Ú, Û ·≈– ı ™—Ë«‚¡ß

À≈—ß®“°‰¥â√—∫´Ÿ‚§√  ÀπŸ·√μ°≈ÿà¡§«∫§ÿ¡¡’√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ√âÕ¬≈– ÛÙ.˘, Û˜.Ú¯, Ò˘.¯ˆ, ÒÚ.ÙÛ ·≈–

-Ò.ıÛ μ“¡≈”¥—∫. Õ“§“‚∫ ¢π“¥ Ù ¡°./°°. ́ ÷Ëß„™â‡ªìπ posi-

tive control ™à«¬„Àâ°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ß

®“°‰¥â√—∫ Ÿ́‚§√  .ı, Ò, Ú, ·≈–Û ™—Ë«‚¡ß πâÕ¬°«à“°≈ÿà¡

§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬∑”„Àâ√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– ÚÛ.˜ˆ, Úı.ÚÚ,

Ò.¯¯ ·≈– ˆ.ı¯ μ“¡≈”¥—∫. MAE-F1 ¢π“¥ ı ¡°./°°.

∑”„Àâ°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ÀπŸ·√μ∑’Ë‡«≈“ .ı

·≈– Ò ™—Ë«‚¡ß À≈—ß®“°‰¥â√—∫ Ÿ́‚§√ πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬

≈– ÒÛ.˜ ·≈– ¯.ˆ˜ μ“¡≈”¥—∫. MAE-F1 ¢π“¥ Ò

¡°./°°. ∑”„Àâ°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ÀπŸ·√∑∑’Ë

‡«≈“ .ı, Ò ·≈– Ú ™—Ë«‚¡ß À≈—ß®“°‰¥â√—∫ Ÿ́‚§√ πâÕ¬°«à“

°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– Ò˜.ˆ˜, Òı.Ú ·≈– ı.Ûˆ μ“¡≈”¥—∫

·≈– MAE-F1 ¢π“¥ Ú ¡°./°°. ™à«¬„Àâ√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈπÀ≈—ß®“°‰¥â√—∫´Ÿ‚§√  .ı, Ò, Ú, ·≈– Û ™—Ë«‚¡ß

πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– Ú˜.ˆ˘, Ú˜.ıÛ, ÒÒ.ı ·≈–

¯.˘ μ“¡≈”¥—∫ (√Ÿª∑’Ë Ù¢).

 à«π MAE-F2 π—Èπ‰¡à¡’º≈μàÕ§«“¡∑πμàÕπÈ”μ“≈¢Õß

ÀπŸ·√μª°μ‘ „π¢≥–∑’ËÕ“§“‚∫  ¢π“¥ Ù ¡°./°°. ´÷Ëß„™â‡ªìπ

positive control ™à«¬„Àâ°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ∑’Ë‡«≈“ .ı

·≈– Ò ™—Ë«‚¡ß À≈—ß®“°‰¥â√—∫´Ÿ‚§√  ‚¥¬∑”„Àâ√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥∑’Ë‡æ‘Ë¡¢÷ÈππâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡√âÕ¬≈– Ûı.ˆÚ ·≈–

ÙÛ.Û¯ μ“¡≈”¥—∫ (√Ÿª∑’Ë Ù§).

ª√–‡¿∑ “√‡§¡’„π “√ °—¥‡Õ∑“πÕ≈ ˘ı% ∑’Ë≈–≈“¬
πÈ”

 “√ °—¥‡Õ∑“πÕ≈ ˘ı% ∑’Ë≈–≈“¬¥â«¬πÈ”„Àâº≈∫«°‡¡◊ËÕ

∑¥ Õ∫«‘∏’ Fehlingûs test ‚¥¬‰¥âμ–°Õπ ’·¥ßÕ‘∞ · ¥ß«à“

¡’ “√°≈ÿà¡‰°≈‚§‰´¥å ·≈–„Àâº≈∫«°‡¡◊ËÕ∑¥ Õ∫«‘∏’ Cyanidin

test ‚¥¬‰¥â‡ªìπ “√≈–≈“¬ ’πÈ”μ“≈·¥ß · ¥ß«à“¡’ “√°≈ÿà¡

‡ø≈‚«πÕ¬¥å.

«‘®“√≥å
 “√ °—¥ MA-W ¢π“¥ ÒÚı ·≈– Úı ¡°./°°. ‰¡à

™à«¬„Àâ§«“¡∑ππÈ”μ“≈¢ÕßÀπŸ·√μª√°μ‘¥’¢÷Èπ ·μà‡¡◊ËÕ„Àâ„π

¢π“¥∑’Ë Ÿß¢÷Èπ‡ªìπ ı ¡°./°°. ®–¬—∫¬—Èß°“√‡æ‘Ë¡¢÷Èπ¢Õß

πÈ”μ“≈„π‡≈◊Õ¥À≈—ß®“°‰¥â√—∫πÈ”μ“≈´Ÿ‚§√ .  “√ °—¥ MA-AE

∑ÿ°¢π“¥∑’Ë∑¥ Õ∫™à«¬„Àâ§«“¡∑ππÈ”μ“≈¢ÕßÀπŸ·√μª√°μ‘¥’

¢÷Èπ·≈–¢π“¥∑’ËÕÕ°ƒ∑∏‘Ï¥’∑’Ë ÿ¥§◊Õ ı ¡°./°°.  “√ °—¥ MA-

E °Á‰¥âº≈§≈â“¬°—π §◊Õ∑ÿ°¢π“¥∑’Ë∑¥≈Õß™à«¬„Àâ§«“¡∑π

πÈ”μ“≈¢ÕßÀπŸ·√μª√°μ‘¥’¢÷Èπ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·√ß

„π°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√ °—¥∑—Èß Û ™π‘¥ æ∫«à“ MA-E ÕÕ°

ƒ∑∏‘Ï‰¥â¥’∑’Ë ÿ¥∑—Èß„πÀπŸ·√μª√°μ‘·≈–ÀπŸ·√μ‡∫“À«“π ‚¥¬∑’Ë

¢π“¥ ı ¡°./°°. ÕÕ°ƒ∑∏‘Ï‰¥â„°≈â‡§’¬ß°—∫§≈Õ‚æ√æ“‰¡¥å

¢π“¥ Û ¡°./°°. „πÀπŸ·√μª√°μ‘, ·≈–ÕÕ°ƒ∑∏‘Ï‰¥â„°≈â

‡§’¬ß°—∫Õ“§“‚∫  ¢π“¥ Ú ¡°./°°. „πÀπŸ·√μ‡∫“À«“π ´÷Ëß

§«“¡·√ß„π°“√ÕÕ°ƒ∑∏‘Ï∑—Èß„πÀπŸ·√μª√°μ‘·≈–ÀπŸ·√μ‡∫“

À«“π‡√’¬ßμ“¡≈”¥—∫ ¥—ßπ’È MA-E > MA-AE ~ MA-W. ¥—ß

π—Èπ‡Õ∑“πÕ≈ ˘ı% ®÷ß‡ªìπμ—«∑”≈–≈“¬∑’Ë‡À¡“– ¡∑’Ë ÿ¥

 ”À√—∫„™â„π°“√‡μ√’¬¡ “√ °—¥„∫À¡àÕπ∑’ËμâÕß°“√ƒ∑∏‘Ï

§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ßÕ“À“√. ®“°°“√∑’Ëæ∫«à“ “√

 °—¥∑—Èß Û ™π‘¥‰¡à¡’º≈μàÕ§«“¡∑ππÈ”μ“≈‡¡◊ËÕ„™â°≈Ÿ‚§ ·∑π

´Ÿ‚§√  ·≈–‡π◊ËÕß®“° Ÿ́‚§√ ‡ªìππÈ”μ“≈‡™‘ß´âÕπ´÷ËßμâÕßºà“π

°“√¬àÕ¬ ≈“¬„Àâ‡ªìππÈ”μ“≈‚¡‡≈°ÿ≈‡¥’Ë¬«°àÕπ ®÷ß “¡“√∂∂Ÿ°

¥Ÿ¥´÷¡‡¢â“ Ÿà°√–· ‡≈◊Õ¥‰¥â  à«π°≈Ÿ‚§ π—Èπ‡ªìππÈ”μ“≈‚¡‡≈°ÿ≈
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‡¥’Ë¬« “¡“√∂∂Ÿ°¥Ÿ¥´÷¡‰¥â‚¥¬‰¡àμâÕßºà“π°√–∫«π°“√¬àÕ¬

 ≈“¬. πÕ°®“°π—Èπ¬—ß¡’√“¬ß“π°“√«‘®—¬«à“ “√ °—¥„∫À¡àÕπ

¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å disaccharidase

„π≈”‰ â‡≈Á°¢Õß§π·≈–ÀπŸ·√μÒ˜ ¥—ßπ—Èπ®÷ß‡ªìπ‰ª‰¥â«à“ƒ∑∏‘Ï°¥

°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥‡¡◊ËÕ‰¥â√—∫πÈ”μ“≈ Ÿ́‚§√ 

ª√‘¡“≥ Ÿß ‡°‘¥®“°°“√∑’Ë “√ °—¥‰ª¬—∫¬—Èß°“√∑”ß“π¢Õß

‡ÕÁπ‰´¡å disaccharidase „π≈”‰ â‡≈Á° ∑”„Àâ°“√¬àÕ¬ ≈“¬

πÈ”μ“≈´Ÿ‚§√ ‡°‘¥‰¥â™â“ °“√¥Ÿ¥´÷¡πÈ”μ“≈®÷ß™â“≈ß ∑”„Àâ¬—∫¬—Èß

°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥À≈—ß‰¥â√—∫πÈ”μ“≈´Ÿ‚§√ 

·≈–®“°°“√∑’Ë “√ °—¥ MA-E ÕÕ°ƒ∑∏‘Ï‰¥â¥’∑’Ë ÿ¥®÷ßπ”¡“

·¬°≈”¥—∫ à«π‡æ◊ËÕÀ“°≈ÿà¡ “√ÕÕ°ƒ∑∏‘Ï ´÷Ëßæ∫«à“ à«π∑’ËÕÕ°

ƒ∑∏‘Ï¥’∑’Ë ÿ¥ §◊Õ MAE-F1 ‚¥¬ “√ °—¥·¬° à«ππ’È∑’Ë¢π“¥ Ò

¡°./°°. „πÀπŸ·√μª√°μ‘ ·≈–¢π“¥ Ú ¡°./°°. „πÀπŸ

·√μ‡∫“À«“π ÕÕ°ƒ∑∏‘Ï‰¥â„°≈â‡§’¬ß°—∫Õ“§“‚∫  ¢π“¥ Ù ¡°./

°°. ®“°º≈°“√∑¥ Õ∫‡∫◊ÈÕßμâπ∑“ß‡§¡’ æ∫«à“Õß§åª√–°Õ∫

∑“ß‡§¡’¢Õß “√ °—¥·¬° à«π MAE-F1 §◊Õ “√°≈ÿà¡‰°≈‚§-

‰´¥å·≈–‡ø≈‚«πÕ¬¥å.

®“°°“√∑’Ë„∫À¡àÕπ™à«¬„Àâ§«“¡∑ππÈ”μ“≈¢ÕßÀπŸ·√μ

ª√°μ‘·≈–ÀπŸ·√μ‡∫“À«“π¥’¢÷Èπ  “√ °—¥„∫À¡àÕπ®÷ß¡’

»—°¬¿“æ∑’Ë®–π”‰ªæ—≤π“‡ªìπº≈‘μ¿—≥±å ”À√—∫„™â„π°“√

ªÑÕß°—π°“√‡°‘¥‡∫“À«“π„πª√–™“°√°≈ÿà¡‡ ’Ë¬ß∑’Ë¡’¿“«–Õâ«π

À√◊ÕºŸâ∑’Ë¡’√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ª√°μ‘∑’Ë Ÿ≠‡ ’¬§«“¡∑ππÈ”μ“≈

À√◊Õ„™â„π°“√§«∫§ÿ¡¿“«–‡≈◊Õ¥¡’πÈ”μ“≈¡“°‡°‘πÀ≈—ßÕ“À“√

„πºŸâªÉ«¬‡∫“À«“π ´÷Ëß®–™à«¬„Àâ “¡“√∂§«∫§ÿ¡√–¥—∫πÈ”μ“≈

„π‡≈◊Õ¥‰¥â¥’¢÷Èπ ·≈–™à«¬™–≈Õ°“√‡°‘¥¿“«–À≈Õ¥‡≈◊Õ¥·¥ß

°√–¥â“ß, ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ·≈–‚√§·∑√°´âÕπÕ◊Ëπ Ê

·≈–„™âÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥·¬° à«π MAE-F1

∑’Ëæ∫«à“‡ªìπ “√°≈ÿà¡‰°≈‚§‰´¥å·≈–‡ø≈‚«πÕ¬¥å„π°“√

§«∫§ÿ¡§ÿ≥¿“æ. Õ¬à“ß‰√°Áμ“¡ ¬—ßμâÕß¡’°“√»÷°…“«‘®—¬‡æ‘Ë¡

‡μ‘¡„π‡√◊ËÕß°“√·¬° “√ÕÕ°ƒ∑∏‘Ï °“√∑¥ Õ∫§«“¡ª≈Õ¥¿—¬

·≈–°“√«‘®—¬∑“ß‡«™°√√¡.

 √ÿª
°“√»÷°…“§√—Èßπ’È· ¥ß«à“ “√ °—¥„∫À¡àÕπ¡’ƒ∑∏‘Ï∑”„Àâ

√–¥—∫°≈Ÿ‚§ À≈—ßÕ“À“√∑—Èß¢ÕßÀπŸ·√μª√°μ‘·≈–ÀπŸ·√μ

‡∫“À«“π≈¥μË”≈ß  ‚¥¬¡’°≈«‘∏“π°“√ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√

∑”ß“π¢Õß‡ÕÁπ‰´¡å disaccharidase „π≈”‰ â‡≈Á° ∑”„Àâ°“√

¬àÕ¬ ≈“¬πÈ”μ“≈‡™‘ß´âÕπ™â“≈ß ·≈–°“√¥Ÿ¥´÷¡πÈ”μ“≈‡¢â“ Ÿà

°√–· ‡≈◊Õ¥™â“≈ß.   “√ °—¥∑’ËÕÕ°ƒ∑∏‘Ï¥’∑’Ë ÿ¥§◊Õ “√ °—¥

‡Õ∑“πÕ≈ ˘ı% ·≈–‡¡◊ËÕπ”‰ª∑”„Àâ∫√‘ ÿ∑∏‘Ï¢÷Èπ‚¥¬°“√ °—¥

·¬° à«π‡æ◊ËÕÀ“ “√ÕÕ°ƒ∑∏‘Ï¥â«¬«‘∏’§Õ≈—¡πå‚§√¡“‚∑°√“øï

´÷Ëß®“°°“√∑¥ Õ∫‡∫◊ÈÕßμâπ∑“ß‡§¡’ æ∫«à“ “√ °—¥·¬° à«π∑’Ë

≈–≈“¬¥â«¬πÈ” ´÷ËßÕÕ°ƒ∑∏‘Ï‰¥â¥’∑’Ë ÿ¥¡’Õß§åª√–°Õ∫∑“ß‡§¡’

‡ªìπ “√°≈ÿà¡‡ø≈‚«πÕ¬¥å·≈–‰°≈‚§‰´¥å. ¥—ßπ—Èπ “√ °—¥„∫

À¡àÕπ®÷ß¡’»—°¬¿“æ„π°“√π”‰ªæ—≤π“‡ªìπº≈‘μ¿—≥±å„™â„π

°“√ªÑÕß°—π°“√‡°‘¥‡∫“À«“π„πª√–™“°√°≈ÿà¡‡ ’Ë¬ß∑’Ë¡’¿“«–Õâ«π

À√◊ÕºŸâ∑’Ë¡’√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ª√°μ‘·μà Ÿ≠‡ ’¬§«“¡∑π°≈Ÿ‚§ 

À√◊Õ„™â„π°“√§«∫§ÿ¡¿“«–‡≈◊Õ¥¡’πÈ”μ“≈¡“°‡°‘πÀ≈—ßÕ“À“√

´÷Ëß‡ªìπªí®®—¬‡ ’Ë¬ß ”§—≠μàÕ°“√‡°‘¥¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß

„πºŸâªÉ«¬‡∫“À«“π ·≈– “¡“√∂„™â “√°≈ÿà¡‡ø≈‚«πÕ¬¥å ·≈–

‰°≈‚§‰´¥å∑’Ë‡ªìπÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß “√ °—¥·¬° à«π∑’Ë

≈–≈“¬¥â«¬πÈ”„π°“√§«∫§ÿ¡§ÿ≥¿“æ.

°‘μμ‘°√√¡ª√–°“»
‡®â“Àπâ“∑’Ë»Ÿπ¬å —μ«å∑¥≈Õß  ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å

 “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‰¥â™à«¬®—¥À“ —μ«å
∑¥≈Õß ·≈–Õ”π«¬§«“¡ –¥«°„π°“√‡¢â“‰ª„™âæ◊Èπ∑’Ë∑¥≈Õß
„π»Ÿπ¬å —μ«å∑¥≈Õß.
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Abstract
Postprandial Hyperglycemic Control Activity of Morus alba L. Leaf Extract
Kalaya Anulukanapakorn*, Prapai Wongsinkongman*, Bunjong Choawrai*, Thanawat Tongjeen*, Songphol
Phadungpatana*, Yuvadee Mettametha*, Ravadee Butraporn**
*Medicinal Plants Research Institute, **Laboratory Animal Center, Department of Medical Sciences, Ministry of
Public Health, Tiwanont Road, Muang District, Nonthaburi

Diabetes mellitus is a chronic disease and serious public health problem.  It is a major risk factor for
cardiovascular and renal diseases and remains a serious cause of morbidity and mortality.  Traditional doc-
tors in various countries use the leaves of Morus alba L.  or white mulberry to treat diabetes mellitus.  Cur-
rently, it has been reported that Morus alba L.  leaf extract could inhibit human and rat intestinal disacchari-
dase.  In this study, the water extract (MA-W), 50% ethanolic extract (MA-AE), 95% ethanolic extract (MA-
E) and MA-E fractions [the water-soluble fraction (MAE-F1) and ethanol-soluble fraction (MAE-F2)] were
tested for postprandial hyperglycemic control activity in normal and alloxan-diabetic rats, compared with
chlorpropamide or acabose as a positive control.  Orally given MA-W, MA-AE and MA-E could improve the
oral sucrose tolerance of normoglycemic and alloxan-diabetic rats.  All extracts exhibited excellent activity at
0.5 and 1 hour after sucrose administration and MA-E showed the highest activity.  On the other hand, these
extracts showed no significant effect on the ability to tolerate an external glucose load.  A study on postpran-
dial hyperglycemic control action of the MA-E fractions showed that orally given MAE-F1 exhibited signifi-
cant effects on the oral sucrose tolerance of normoglycemic and alloxan-diabetic rats.  MAE-F1 at doses of 100
mg/kg and 200 mg/kg demonstrated postprandial blood sugar control activity approximately equal to that of
acabose at the dose of 4 mg/kg in normal and alloxan-diabetic rats, respectively.  However, MAE-F2 did not
have any significant effects on the oral sucrose tolerance of normoglycemic rats.  In addition, preliminary
chemical screening of fraction MAE-F1 showed that it was composed of glycosides and flavonoids.  In conclu-
sion, these results indicated that Morus alba L.  extracts could improve oral sucrose tolerance in normal and
alloxan-diabetic rats, with the mechanism of action apparently being similar to acabose, which acts by inhi-
biting enzyme disaccaridase.  The chemical composition of the active fraction comprised glycosides and fla-
vonoids.

Key words: Morus alba L., diabetes mellitus, postprandial hyperglycemia
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