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∫∑§—¥¬àÕ ‚ª√μ’π∂—Ë«‡À≈◊Õß¡’∫∑∫“∑„π¥â“π°“√≈¥§«“¡Õâ«π ‡π◊ËÕß®“° “¡“√∂≈¥√–¥—∫§Õ‡≈ ‡μÕ√Õ≈·≈–‰μ√°≈’-

‡´Õ‰√¥å„π‡≈◊Õ¥‰¥â ‚¥¬°“√‰ª‡æ‘Ë¡°“√∑”ß“π·≈–®”π«π mRNA ¢Õß PPAR-α ≈¥°“√ √â“ß SREBP-1 ≈¥

Õ—μ√“ à«π¢ÕßÕ‘π´Ÿ≈‘πμàÕ°≈Ÿ§“°Õπ‚¥¬°“√≈¥°“√À≈—ËßÕ‘π Ÿ́≈‘π®“°μ—∫ÕàÕπÀ√◊Õ‡æ‘Ë¡°“√°”®—¥∑‘Èß∑’Ëμ—∫

πÕ°®“°π’È¬—ß¡’º≈‡æ‘Ë¡°“√ ≈“¬‰¢¡—π‚¥¬°√–μÿâπ°“√∑”ß“π¢Õß‡ÕÁπ‰´¡åμà“ß Ê ‡æ‘Ë¡√–¥—∫‚§‡≈ ‘́ ‚μ‰§π‘π

„π‡≈◊Õ¥´÷Ëß¡’∫∑∫“∑§«∫§ÿ¡§«“¡Õ¬“°Õ“À“√·≈–°“√¬àÕ¬ ≈“¬‰¢¡—π ‚ª√μ’π∂—Ë«‡À≈◊Õß¬—ß “¡“√∂‡æ‘Ë¡°“√

∑”ß“π¢ÕßÕ–¥‘‚ª‡π°μ‘π·≈–°√–μÿâπ°“√ √â“ß‰∏√Õ¬¥åŒÕ√å‚¡π®“°μàÕ¡‰∑√Õ¬¥å ®“°°≈‰°¥—ß°≈à“« àßº≈

∑”„ÀâπÈ”Àπ—°≈¥≈ß‡π◊ËÕß®“°¬—∫¬—Èß°“√ √â“ß°√¥‰¢¡—π·≈–‡æ‘Ë¡°“√ ≈“¬‰¢¡—π∑’Ëμ—∫·≈–‡´≈≈å‰¢¡—π

§” ”§—≠: ‚ª√μ’π∂—Ë«‡À≈◊Õß, §«“¡Õâ«π, °“√ √â“ß°√¥‰¢¡—π, °“√ ≈“¬‰¢¡—π, ‡´≈≈å‰¢¡—π

‚ª√μ’π∂—Ë«‡À≈◊ÕßμàÕ°“√≈¥πÈ”Àπ—°

®—π‡æÁ≠  ∫“ß ”√«®

 “¢“«‘™“«‘∑¬“»“ μ√å™’«¿“æ §≥–«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√μ‘

∫∑π”
‚√§Õâ«π§◊Õ°“√∑’Ë√à“ß°“¬¡’πÈ”Àπ—°¡“°°«à“ª√°μ‘

‡°‘¥®“°°“√ – ¡æ≈—ßß“π à«π‡°‘π„π√Ÿª¢Õß‰¢¡—π

‡π◊ËÕß®“°°“√°‘πÕ“À“√¡“°‡°‘π°«à“æ≈—ßß“π∑’ËμâÕß„™â®÷ß

∑”„Àâ‡ªìπ‚√§Õâ«π¡’ªí≠À“ ÿ¢¿“æμ“¡¡“ ‚√§Õâ«π‡ªìπ

ªí≠À“ ÿ¢¿“æ¢Õß∑—Ë«‚≈°·≈–¡’Õÿ∫—μ‘°“√≥å‡æ‘Ë¡¢÷Èπ∑ÿ°ªï

æ∫‰¥â„π∑ÿ°‡æ»∑ÿ°«—¬ ÷́Ëß‡ªìπ∑’Ë∑√“∫¥’«à“‚√§Õâ«ππ—Èπ®–

∫—Ëπ∑Õπ ÿ¢¿“æπ”¡“ ÷́Ëß‚√§¿—¬‰¢â‡®Á∫¡“°¡“¬ Õ“∑‘‡™àπ

‚√§À—«„® ‡∫“À«“π §«“¡¥—π‚≈À‘μ Ÿß ‚√§À≈Õ¥‡≈◊Õ¥

¥—ßπ—Èπ®÷ß¡’º≈‘μ¿—≥±å ”À√—∫≈¥§«“¡Õâ«π¡“°¡“¬º≈‘μ

ÕÕ° Ÿà∑âÕßμ≈“¥ ·≈–¡’°“√»÷°…“§âπ§«â“‡°’Ë¬«°—∫

‚ª√μ’π«à“ “¡“√∂π”¡“„™â ”À√—∫≈¥§«“¡Õâ«π‰¥â ‚¥¬

°“√°‘π‚ª√μ’π‡ªìπÕ“À“√À≈—°·≈â«≈¥ª√‘¡“≥¢Õß

§“√å‚∫‰Œ‡¥√μ≈ß(1) ‡π◊ËÕß®“°‡¡◊ËÕ°‘π‚ª√μ’π¡“°·≈–°‘π

·ªÑßπâÕ¬√à“ß°“¬®–¢“¥·À≈àßæ≈—ßß“π ‡º“º≈“≠

Õ“À“√‰¥âπâÕ¬≈ß√à“ß°“¬®÷ß¥÷ß‰¢¡—π¡“„™â‡ªìπæ≈—ßß“π

∑¥·∑π °“√ ≈“¬‰¢¡—π∑”„Àâ¡’°√¥‰¢¡—π„π‡≈◊Õ¥‡æ‘Ë¡

¢÷Èπ·≈–¡’°“√ √â“ß “√§’‚μπÕÕ°¡“¡“° “√§’‚μπ„π

‡≈◊Õ¥®–¬—∫¬—Èß§«“¡Õ¬“°Õ“À“√∑”„Àâ°‘πÕ“À“√‰¥âπâÕ¬

≈ßπÈ”Àπ—°®÷ß≈¥(2) ‰¥â¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√°‘π

Õ“À“√‚ª√μ’π Ÿß°—∫°“√°‘πÕ“À“√§“√å‚∫‰Œ‡¥√μ ŸßμàÕ

°“√≈¥πÈ”Àπ—°‚¥¬·∫àßºŸâ∂Ÿ°∑¥ Õ∫∑’Ë¡’πÈ”Àπ—°μ—«‡°‘π

¡“μ√∞“πÕÕ°‡ªìπ 2 °≈ÿà¡ °≈ÿà¡∑’Ë 1 °‘πÕ“À“√∑’Ë¡’

‚ª√μ’π√âÕ¬≈– 45 §“√å‚∫‰Œ‡¥√μ√âÕ¬≈– 25 ‰¢¡—π



‚ª√μ’π∂—Ë«‡À≈◊ÕßμàÕ°“√≈¥πÈ”Àπ—°
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√âÕ¬≈– 30 °≈ÿà¡∑’Ë 2 °‘πÕ“À“√∑’Ë¡’‚ª√μ’π√âÕ¬≈– 12

§“√å‚∫‰Œ‡¥√μ√âÕ¬≈– 25 ‰¢¡—π√âÕ¬≈– 30 ‡ªìπ‡«≈“ 4

 —ª¥“Àåæ∫«à“°≈ÿà¡∑’Ë°‘πÕ“À“√∑’Ë¡’‚ª√μ’π ŸßπÈ”Àπ—°≈¥≈ß

¡“°°«à“°≈ÿà¡∑’Ë°‘πÕ“À“√∑’Ë¡’§“√å‚∫‰Œ‡¥√μ Ÿß(3) ªí®®ÿ∫—π

®÷ß·¬°‚ª√μ’π®“°∂—Ë«‡À≈◊Õß¡“„™â „π°“√≈¥πÈ”Àπ—°

‡π◊ËÕß®“°‡ªìπ‚ª√μ’π∑’Ë¡’§ÿ≥§à“∑“ß “√Õ“À“√·≈–¡’°√¥

Õ–¡‘‚π∑’Ë®”‡ªìπ‡∑’¬∫‡∑à“°—∫‚ª√μ’π®“°πÈ”π¡·≈–®“° —μ«å

°“√»÷°…“æ∫«à“‚ª√μ’π®“°∂—Ë«‡À≈◊Õß “¡“√∂≈¥Õ—μ√“-

 à«π√–À«à“ßÕ‘π´Ÿ≈‘π°—∫°≈Ÿ§“°Õπ (insulin-glucagon

ratio) ‰¥â¥’°«à“ casein ́ ÷Ëß‡ªìπ‚ª√μ’π®“°πÈ”π¡(4) ∑”„Àâ

≈¥°“√‡°Á∫πÈ”μ“≈‡¢â“‡´≈≈å´÷Ëß∑”„Àâ°“√ √â“ß‡´≈≈å

‰¢¡—π¢Õß√à“ß°“¬≈¥μË”≈ß

‚ª√μ’π∑’Ëæ∫„π∂—Ë«‡À≈◊Õß

∂—Ë«‡À≈◊Õß¡’‚ª√μ’π‡ªìπÕß§åª√–°Õ∫ª√–¡“≥√âÕ¬≈–

36 ‚¥¬πÈ”Àπ—°·≈–¡’§ÿ≥¿“æ‡∑’¬∫‡∑à“‚ª√μ’π®“° —μ«å

‡π◊ËÕß®“°¡’°√¥Õ–¡‘‚π∑’Ë®”‡ªìπ§√∫ 8 ™π‘¥ ¥—ß· ¥ß„π

μ“√“ß∑’Ë 1(5) ‚ª√μ’π à«π¡“°√âÕ¬≈– 80 ‡ªìπ™π‘¥ 7S

globulin (conglycinin) ·≈– 11S globulin (glycinin)

πÕ°®“°π’È¬—ß¡’°√¥‰¢¡—π saponin isoflavone ·≈–

phospholipids ‡ªìπÕß§åª√–°Õ∫¥â«¬(6) isoflavone ‡ªìπ

√ŸªÀπ÷Ëß¢ÕßŒÕ√å‚¡π„πæ◊™∑’Ë¡’™◊ËÕ«à“ phytoestrogen

‚§√ß √â“ß§≈â“¬ estrogen ·μà¡’ƒ∑∏‘ÏπâÕ¬°«à“ estrogen

ª√–¡“≥ 100 - 1000 ‡∑à“  “¡“√∂„™â∑¥·∑π estro-

gen „π√à“ß°“¬‰¥â(7) isoflavone ¡’Õ¬Ÿà 2 ™π‘¥À≈—°§◊Õ

genistein ·≈– daidzein ´÷Ëß¡’ª√– ‘∑∏‘¿“æª√–¡“≥ 1

„π 1000 ¢ÕßŒÕ√å‚¡π‡æ»À≠‘ß estradiol ‡ªìπ à«π

ª√–°Õ∫∑’Ë¡’Õ¬Ÿà„πÕ“À“√·μà≈–™π‘¥¥—ß· ¥ß„πμ“√“ß∑’Ë

2(8) ‡¡◊ËÕπ”∂—Ë«‡À≈◊Õß‰ª·ª√√Ÿª‡ªìπº≈‘μ¿—≥±åμà“ß Ê ∑”„Àâ

¡’ª√‘¡“≥ isoflavone ∑’Ë·μ°μà“ß°—π‰ª ‡™àπ ·ªÑß∂—Ë«

‡À≈◊Õß¡’ isoflavone 0.1-5 ¡‘≈≈‘°√—¡/°√—¡‚ª√μ’π ‡∑¡‡ªÑ

(tempeh) 0.3 ¡‘≈≈‘°√—¡/°√—¡‚ª√μ’π π¡∂—Ë«‡À≈◊Õß 0.1-

2 ¡‘≈≈‘°√—¡/°√—¡‚ª√μ’π(9)  à«π saponin ∑’Ëæ∫„π∂—Ë«

‡À≈◊Õß¡’ 2 ™π‘¥§◊Õ group A soyasaponin ·≈– group

B soyasaponin ‚¥¬¡’ group B soyasaponin ¡“°

°«à“ group A soyasaponin 4 ‡∑à“ æ∫„π®¡Ÿ°∂—Ë«‡À≈◊Õß

13-42 ‰¡‚§√‚¡≈/°√—¡‚ª√μ’π·≈–„∫‡≈’È¬ß 3-6 ‰¡‚§√-

‚¡≈/°√—¡‚ª√μ’π(6) ª√–‡∑» À√—∞Õ‡¡√‘°“‰¥â·π–π”„Àâ

μ“√“ß∑’Ë 1 ª√‘¡“≥°√¥Õ–¡‘‚π®”‡ªìπ„π∂—Ë«‡À≈◊Õß‡ª√’¬∫‡∑’¬∫°—∫

ª√‘¡“≥∑’Ë FAO/WHO ·π–π”(5)

FAO/WHO ∂—Ë«‡À≈◊Õß
°√¥Õ–¡‘‚π

¡°./°. ‚ª√μ’π ¡°./°. ‚ª√μ’π

Isoleucine 40 37

Leucine 70 74

Lysine 55 59

Methionine + Cystine 35 22

Phenylalanine + tyrosine 60 64

Threonine 40 42

Tryptophan 10 15

Valine 50 50

μ“√“ß∑’Ë 2 μ—«Õ¬à“ßª√‘¡“≥ isoflavone „π∂—Ë«‡À≈◊Õß·≈–º≈‘μ¿—≥±åμàÕª√‘¡“≥Õ“À“√∑’Ëª√–°Õ∫¥â«¬∂—Ë«‡À≈◊Õß´÷Ëß§‘¥‡ªìπ‚ª√μ’π 7 °√—¡(8)

™π‘¥¢ÕßÕ“À“√ 1  à«π (°√—¡) Genistein (¡‘≈≈‘°√—¡) Daiazein (¡‘≈≈‘°√—¡)

∂—Ë«‡À≈◊Õßμ—¡ ÿ° 45 12.47 12.13

‡μâ“ÀŸâ·ºàπ·¢Áß 60 9.74 6.96

π¡∂—Ë«‡À≈◊Õß 200 (¡‘≈≈‘°√—¡) 12.12 8.90

∂—Ë«‡À≈◊ÕßßÕ° ¥ 40 9.72 8.60

‡μâ“ÀŸâ∑Õ¥ 25 7.00 4.46

∂—Ë«‡À≈◊Õß§—Ë« 20 13.18 10.41

¯ıÒ
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ª√–™“°√∫√‘‚¿§∂—Ë«‡À≈◊Õß·≈–º≈‘μ¿—≥±å‡æ◊ËÕ„Àâ ‰¥â

‚ª√μ’π«—π≈– 25 °√—¡ ´÷Ëß®– “¡“√∂≈¥Õ—μ√“‡ ’Ë¬ßμàÕ

°“√‡°‘¥‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥‰¥â  ”À√—∫ª√–‡∑»

‰∑¬π—ÈπÀ“°μâÕß°“√®–°‘π‚ª√μ’π®“°æ◊™·∑π‡π◊ÈÕ —μ«å

„Àâ°‘π∂—Ë«‡À≈◊Õßμâ¡ ÿ°¡◊ÈÕ≈– 3 ™âÕπ‚μä– (45 °√—¡) ´÷Ëß¡’

‚ª√μ’π‡∑’¬∫‡∑à“°—∫‡μâ“ÀŸâ¢“«·¢Áß 1/4 °âÕπ (°âÕπ≈– 250

°√—¡) ‡μâ“ÀŸâ¢“«ÕàÕπ 3/4 À≈Õ¥ (À≈Õ¥≈– 250 °√—¡)(8)

º≈¢Õß‚ª√μ’π®“°∂—Ë«‡À≈◊ÕßμàÕ§«“¡Õâ«π

°“√°‘πÕ“À“√∑’Ë¡’ ‚ª√μ’π Ÿß®–™à«¬≈¥§«“¡Õ¬“°

Õ“À“√ „π∫√√¥“ “√Õ“À“√∑’Ë„Àâæ≈—ßß“π∑—Èß 3 ™π‘¥ §◊Õ

§“√å‚∫‰Œ‡¥√μ ‰¢¡—π ·≈–‚ª√μ’π ‚ª√μ’π‡ªìπ “√

Õ“À“√∑’Ë„™â≈¥πÈ”Àπ—°·≈–≈¥§«“¡Õ¬“°Õ“À“√‰¥â¥’∑’Ë ÿ¥

®“°°“√»÷°…“„π§πÕâ«π‡æ»™“¬∑’Ë¡’√–¥—∫Õ‘π´Ÿ≈‘π„π

‡≈◊Õ¥ Ÿß‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë°‘πÕ“À“√‚ª√μ’π Ÿß

(‚ª√μ’π√âÕ¬≈– 45 §“√å‚∫‰Œ‡¥√μ√âÕ¬≈– 25 ‰¢¡—π

√âÕ¬≈– 30) ·≈–°≈ÿà¡∑’Ë°‘π‚ª√μ’πμË” (‚ª√μ’π√âÕ¬≈–12

§“√å‚∫‰Œ‡¥√μ√âÕ¬≈– 25 ‰¢¡—π√âÕ¬≈– 30) æ∫«à“°≈ÿà¡

∑’Ë°‘π‚ª√μ’π ŸßπÈ”Àπ—°μ—«≈¥≈ß¡“°°«à“°≈ÿà¡∑’Ë°‘π‚ª√μ’π

μË”(6) ·≈–®“°°“√»÷°…“„πÀπŸæ∫«à“Õ“À“√∑’Ë¡’‚ª√μ’π Ÿß

π—Èπ®–¡’º≈‰ª°√–μÿâπ»Ÿπ¬åÕ‘Ë¡ °¥»Ÿπ¬åÀ‘«∑’Ë ¡Õß à«π

‰Œ‚ª∑“≈“¡— (10) ªí®®ÿ∫—ππ‘¬¡„™â‚ª√μ’π®“°∂—Ë«‡À≈◊Õß„π

°“√≈¥πÈ”Àπ—°‡π◊ËÕß®“°¡’ß“π«‘®—¬æ∫«à“¡’ª√– ‘∑∏‘¿“æ

¥’°«à“‚ª√μ’π casein ¡’°“√»÷°…“„π§πÕâ«π®”π«π 24

§π ·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡ ‚¥¬∑—Èß Õß°≈ÿà¡°‘πÕ“À“√∑’Ë¡’

æ≈—ßß“π‡∑à“°—π·μàμà“ß°—π∑’Ë™π‘¥¢Õß‚ª√μ’π °≈ÿà¡·√°„Àâ

°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß °≈ÿà¡∑’Ë 2 °‘π‚ª√μ’π®“°π¡

(casein) æ∫«à“„π°≈ÿà¡∑’Ë°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß¡’

√–¥—∫¢Õß§Õ‡≈ ‡μÕ√Õ≈ LDL VLDL ·≈–‰μ√°≈’‡´Õ‰√¥å

≈¥≈ß¡“°°«à“°≈ÿà¡∑’Ë°‘π‚ª√μ’π™π‘¥ casein ·≈–°“√

»÷°…“¢Õß Jenkins °Á‰¥âº≈„π∑”πÕß‡¥’¬«°—π§◊Õ „π

°≈ÿà¡∑’Ë°‘πÕ“À“√æ≈—ßß“πμË”√à«¡°—∫‚ª√μ’π®“°∂—Ë«‡À≈◊Õß

πÈ”Àπ—°®–≈¥≈ß¡“°°«à“°≈ÿà¡∑’Ë°‘π√à«¡°—∫‚ª√μ’π

casein(11) πÕ°®“°π’È ‚ª√μ’π®“°∂—Ë«‡À≈◊Õß¬—ß¡’º≈≈¥

®”π«π mRNA „π°“√ √â“ß‡ÕÁπ‰´¡å∑’Ë„™â √â“ß‡´≈≈å

‰¢¡—π¥â«¬(12)

°≈‰°¢Õß‚ª√μ’π®“°∂—Ë«‡À≈◊Õß„π°“√≈¥πÈ”Àπ—°
‚ª√μ’π∂—Ë«‡À≈◊Õß “¡“√∂≈¥πÈ”Àπ—°‰¥â ‚¥¬ºà“π

°≈‰°μà“ß Ê ¥—ßπ’È

1. ‚ª√μ’π®“°∂—Ë«‡À≈◊Õß¡’º≈‰ª°√–μÿâπ peroxisome

proliferators activated receptor-α (PPAR-α) ́ ÷Ëß‡ªìπ

nuclear transcription factor ∑”„Àâ¡’°“√ √â“ß fatty acid

transporter protein ‡æ‘Ë¡¢÷Èπ  àßº≈‡æ‘Ë¡°√–∫«π°“√

 ≈“¬°√¥‰¢¡—π (fatty acid oxidation) ·≈–‡æ‘Ë¡°“√

∑”ß“π¢Õß‡ÕÁπ‰´¡å lipoprotein lipase º≈‚¥¬√«¡§◊Õ

‡æ‘Ë¡°“√¬àÕ¬ ≈“¬ lipoprotein ∑’Ë¡’‰μ√°≈’‡´Õ‰√¥å‡ªìπ

Õß§åª√–°Õ∫À≈—° ‡™àπ VLDL, ≈¥°“√ √â“ß·≈–À≈—Ëß

VLDL ®“°μ—∫ ·≈–‡æ‘Ë¡°“√ √â“ß HDL °“√»÷°…“„π

ÀπŸ‚¥¬„Àâ°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß·≈–‚ª√μ’π casein

ÀπŸ∑’Ë°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß¡’®”π«π¢Õß mRNA ¢Õß

PPAR-α ‡æ‘Ë¡¢÷Èπ¡“°°«à“ÀπŸ∑’Ë°‘π‚ª√μ’π casein(13) ·≈–

¡’°“√»÷°…“º≈¢Õß‚ª√μ’π®“°∂—Ë«‡À≈◊ÕßμàÕμ—«√—∫ PPARα

·≈– LXRα „πÀπŸ ‚¥¬„Àâ°‘π‚ª√μ’π 14 «—π æ∫«à“®”π«π

μ—«√—∫·≈– mRNA ¢Õßμ—«√—∫¥—ß°≈à“«‡æ‘Ë¡¢÷Èπ´÷Ëß®–¡’º≈

∑”„Àâ√–¥—∫‰¢¡—π„π‡≈◊Õ¥≈¥≈ß ‡π◊ËÕß®“° PPARα ‡ªìπ

‚ª√μ’π∑’Ëæ∫¡“°„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π‡¡◊ËÕ∂Ÿ°°√–μÿâπ®–

∑”ß“πºà“π signaling pathway ‚¥¬√Ÿª√à“ß¢Õß PPARα

‡ª≈’Ë¬π·ª≈ß‡ªìπ√Ÿª·∫∫∑’Ë¡’§«“¡‡ ∂’¬√¡“°¢÷Èπ ®÷ß‡°‘¥

‡ªìπμ”·Àπàß∑’Ë ‡À¡“– ¡ ”À√—∫„Àâ ‚ª√μ’π®”æ«°

coactivators ‡™àπ CEB/p300 ·≈– steroid receptor

coactivator (SRC)-1 ¡“®—∫‰¥âßà“¬¢÷Èπ‡æ◊ËÕ‡Àπ’Ë¬«π”„Àâ

‡°‘¥°√–∫«π°“√∂Õ¥√À—  (transcription) ¢Õß¬’π

‡ªÑ“À¡“¬·≈â«∑”„Àâ¡’°“√ √â“ß “√∑’Ë¡’º≈≈¥√–¥—∫‰¢¡—π

 à«π liver X receptor(LXRα) ‡ªìπμ—«√—∫„π°≈ÿà¡ nuclear

receptor superfamily æ∫‰¥â„π‡´≈≈å·≈–‡π◊ÈÕ‡¬◊ËÕ

À≈“¬™π‘¥¡’Àπâ“∑’Ë§«∫§ÿ¡ ¡¥ÿ≈¢Õß§Õ‡≈ ‡μÕ√Õ≈„π

‡´≈≈å‡¡◊ËÕ∂Ÿ°°√–μÿâπ®–∑”„Àâ¡’°“√°”®—¥§Õ‡≈ ‡μÕ√Õ≈

ÕÕ°∑“ßπÈ”¥’(14)

2. ≈¥®”π«π Sterol responsive element-

binding proteins (SREBPs) ´÷Ëß‡ªìπ nuclear tran-

scription factor ∑’Ë§«∫§ÿ¡°“√ —ß‡§√“–Àå°√¥‰¢¡—π
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·≈–§Õ‡≈ ‡μÕ√Õ≈ ®“°°“√»÷°…“„πÀπŸ 2 °≈ÿà¡ §◊Õ

°≈ÿà¡∑’Ë°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß·≈–°≈ÿà¡∑’Ë°‘π‚ª√μ’π

casein æ∫«à“°≈ÿà¡∑’Ë°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß¡’√–¥—∫¢Õß

SREBP-1 ·≈– mRNA ∑’Ëμ—∫≈¥≈ß¡“°°«à“°≈ÿà¡∑’Ë°‘π

‚ª√μ’π casein ·≈–‡¡◊ËÕ»÷°…“º≈√–¬–¬“«¢Õß‚ª√μ’π

∑—Èß Õß™π‘¥μàÕ√–¥—∫¢ÕßÕ‘π´Ÿ≈‘π„π‡≈◊Õ¥ ‚¥¬„ÀâÀπŸ°‘π

‚ª√μ’πμàÕ‡π◊ËÕß 150 «—π ÀπŸ°≈ÿà¡∑’Ë°‘π‚ª√μ’π®“°∂—Ë«¡’

√–¥—∫¢ÕßÕ‘π´Ÿ≈‘πª√°μ‘§ß∑’Ëμ≈Õ¥°“√∑¥≈Õß  à«π°≈ÿà¡

∑’Ë‰¥â√—∫ casein ®–¡’√–¥—∫Õ‘π´Ÿ≈‘π„π‡≈◊Õ¥ Ÿß(15)

3. ≈¥Õ—μ√“ à«π¢ÕßÕ‘π´Ÿ≈‘πμàÕ°≈Ÿ§“°Õπ (insulin-

glucagon ratio) ‚¥¬°“√≈¥°“√À≈—Ëß∑’Ëμ—∫ÕàÕπ·≈–

‡æ‘Ë¡°“√°”®—¥∑‘Èß∑’Ëμ—∫(4) ∑”„Àâ°“√ – ¡¢Õß‰¢¡—π„π

‡´≈≈åμà“ß Ê ≈¥≈ß‡π◊ËÕß®“°Õ‘π´Ÿ≈‘π‡ªìπŒÕ√å‚¡π∑’Ë∑”

Àπâ“∑’Ëπ”πÈ”μ“≈‡¢â“‡´≈≈å·≈–‡æ‘Ë¡‰¢¡—π„π‡´≈≈å¢Õß

√à“ß°“¬πÕ°®“°π’ÈÕ‘π´Ÿ≈‘π¬—ß∑”Àπâ“∑’Ëªî¥°—Èπ‰¡à„Àâ°√¥

‰¢¡—πÕÕ°®“°‡´≈≈å‰¢¡—π  à«π°≈Ÿ§“°Õπ®–μàÕμâ“π

ƒ∑∏‘Ï¢ÕßÕ‘π´Ÿ≈‘π‚¥¬°“√‰ª≈¥°“√ √â“ß SREBP-1

∑”„Àâ°“√ —ß‡§√“–Àå°√¥‰¢¡—π≈¥≈ß(16)

4. ‡æ‘Ë¡‡ÕÁπ‰´¡å∑’Ë„™â„π°“√ ≈“¬°√¥‰¢¡—π (β oxi-

dation) ‰¥â·°à carnitine palmitoyltransferase (CPT1),

beta hydroxyacyl-CoA dehydrogenase (HAD), acyl-

CoA oxidase, medium chain acyl-CoA dehydro-

genase(6)

5. °√–μÿâπ„Àâ¡’°“√À≈—Ëß‚§‡≈´‘ ‚μ‰§π‘π (cholec-

cystokinin) ®“°≈”‰ â‡≈Á°¡“°¢÷Èπ ´÷Ëß‡ªìπŒÕ√å‚¡π„π

√–∫∫¬àÕ¬Õ“À“√∑’Ë™à«¬„π°“√°√–μÿâπ°“√¬àÕ¬‰¢¡—π

πÕ°®“°π’È¬—ß∑”Àπâ“∑’Ë‡ªìπ “√¬—∫¬—Èß§«“¡√Ÿâ ÷°À‘«∑”„Àâ

§π‡√“°‘ππâÕ¬≈ß(18)

6. ‡æ‘Ë¡°“√º≈‘μ‰∑√Õ¬¥åŒÕ√å‚¡π (thyroid hor-

mone) ™◊ËÕ‰∏√ÁÕ°´‘π (thyroxin) ∑’ËμàÕ¡‰∏√Õ¬¥å (thy-

√Ÿª∑’Ë 1 °≈‰°¢Õß‚ª√μ’π®“°∂—Ë«‡À≈◊Õß„π°“√≈¥ª√‘¡“≥‰¢¡—π„π√à“ß°“¬ (¥—¥·ª≈ß®“° Nimbe et al., 2006) ‚ª√μ’π∂—Ë«‡À≈◊Õß®–‰ª

≈¥Õ—μ√“ à«π¢ÕßÕ‘π´Ÿ≈‘πμàÕ°≈Ÿ§“°Õπ ·≈–≈¥®”π«π SREBP-1 ®÷ß∑”„Àâ°“√ —ß‡§√“–Àå°√¥‰¢¡—ππâÕ¬≈ß  àßº≈„Àâ√–¥—∫

¢Õß‚§‡≈ ‡μÕ√Õ≈„πμ—∫≈¥≈ß¥â«¬ oxysterol °Á √â“ßπâÕ¬≈ß‡æ√“–‡ªìπ oxidized form ¢Õß‚§‡≈ ‡μÕ√Õ≈ ®”π«π liver X

receptor-α (LXR-α) °Á≈¥μ“¡  àßº≈∑”„Àâ SREBP-1 ≈¥≈ß ´÷Ëß°√–∫«π°“√„π°“√ √â“ß°√¥‰¢¡—π·≈–‚§‡≈ ‡μÕ√Õ≈®–≈¥

μ“¡¥â«¬‡π◊ËÕß®“°°√–∫«π°“√¥—ß°≈à“«μâÕß°√–μÿâπºà“π SREBP-1(17)
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roid gland) ´÷Ëß®–∑”„Àâ√à“ß°“¬¡’Õ—μ√“°“√‡º“º≈“≠

 “√Õ“À“√‡æ‘Ë¡¡“°¢÷Èπ ∑”„Àâ ‰¢¡—π∑’Ë – ¡Õ¬Ÿà„π√à“ß°“¬

¡’ª√‘¡“≥≈¥≈ß(19)

7. ‡æ‘Ë¡√–¥—∫¢Õß¢ÕßÕ–¥‘‚ª‡π°μ‘π (adiponectin)

„π‡≈◊Õ¥ ®“°°“√»÷°…“¢Õß Nagasawa æ∫«à“ÀπŸ∑’Ë¡’

πÈ”Àπ—°μ—«‡°‘π‡¡◊ËÕ°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß “¡“√∂‡æ‘Ë¡

√–¥—∫¢ÕßÕ–¥‘‚ª‡π°μ‘π„π‡≈◊Õ¥‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘(20) ´÷Ëß “√π’È‡ªìπ cytokine  √â“ß·≈–À≈—Ëß®“°‡´≈≈å

‰¢¡—π ¡’∫∑∫“∑„π°“√§«∫§ÿ¡ ¡¥ÿ≈ª√‘¡“≥‰¢¡—π¢Õß

√à“ß°“¬À“°¡’§«“¡∫°æ√àÕß¢ÕßÕ–¥‘‚ª‡π°μ‘π®–∑”„Àâ

‡°‘¥‚√§Õâ«π‰¥â ·μà¡’∫“ß√“¬ß“π∑’Ëæ∫«à“‚ª√μ’π®“°∂—Ë«

‡À≈◊Õß‰¡à¡’º≈μàÕ√–¥—∫¢ÕßÕ–¥‘‚ª‡π°μ‘π ‚¥¬°“√

»÷°…“„π≈‘ß‡æ»ºŸâ®”π«π 91 μ—« ·∫àß‡ªìπ 3 °≈ÿà¡ °≈ÿà¡∑’Ë

1 ®”π«π 30 μ—«„Àâ°‘π‚ª√μ’π casein °≈ÿà¡∑’Ë 2 ®”π«π

30 μ—«°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß´÷Ëß®–‰¥â√—∫ isoflavones

75 ¡‘≈≈‘°√—¡/«—π ·≈–°≈ÿà¡∑’Ë 3 ®”π«π 31 μ—« °‘π

‚ª√μ’π®“°∂—Ë«‡À≈◊Õß‡™àπ‡¥’¬«°—π°—∫°≈ÿà¡∑’Ë 2 ·μà‰¥â√—∫

isoflavone „πª√‘¡“≥∑’Ë¡“°°«à“§◊Õ 150 ¡‘≈≈‘°√—¡/«—π

‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥„π«—π∑’Ë 25 ¢Õß°“√∑¥≈Õß‡æ◊ËÕπ”¡“

μ√«®√–¥—∫¢ÕßÕ–¥‘‚ª‡π°μ‘π æ∫«à“√–¥—∫Õ–¥‘‚ª‡π°μ‘π

„π‡≈◊Õ¥‰¡à‡ª≈’Ë¬π·ª≈ß(21)

 √ÿª

∂—Ë«‡À≈◊Õß‡ªìπ‡¡≈Á¥æ◊™∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π“°“√

‡ªìπ·À≈àß∑’Ë¥’¢Õß‚ª√μ’π ¡’ª√–‚¬™πåμàÕ ÿ¢¿“æ·≈–

™à«¬ªÑÕß°—π‚√§‰¥â ‡π◊ËÕß®“° “√μà“ß Ê ®“°∂—Ë«‡À≈◊Õß ‡™àπ

glycitein isoflavone saponin °√¥‰¢¡—π ·≈– phos-

pholipid ¡’∫∑∫“∑„π°“√™à«¬≈¥πÈ”Àπ—°·≈–≈¥

ª√‘¡“≥‰¢¡—π„π√à“ß°“¬ ‚¥¬°“√‡æ‘Ë¡°“√ ≈“¬‰¢¡—π

¬—∫¬—Èß°“√ √â“ß‡´≈≈å‰¢¡—π ·≈–≈¥°“√À≈—ËßÕ‘π´Ÿ≈‘π®“°

μ—∫ÕàÕπ π”¡“ ÷́ËßπÈ”Àπ—°μ—« ª√‘¡“≥ LDL ·≈– VLDL

∑’Ë≈¥≈ß ‡ªìπ°“√™à«¬≈¥§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥‚√§À—«„®

·≈–À≈Õ¥‡≈◊Õ¥ ‡æ√“– LDL ‡ªìπ‰¢¡—π∑’Ë‰ª‡°“–μ“¡

À≈Õ¥‡≈◊Õ¥·≈â«∑”„Àâ‡°‘¥¿“«–À≈Õ¥‡≈◊Õ¥·¢Áß·≈–

§«“¡¥—π‚≈À‘μ Ÿßμ“¡¡“ ´÷ËßÕß§å°“√Õ“À“√·≈–¬“¢Õß

Õ‡¡√‘°“ (Food and Drug Administration, FDA ) ·≈–

 ¡“§¡·æ∑¬å‚√§À—«„®„πÕ‡¡√‘°“ (American Heart

Association, AHA) ‰¥â·π–π”„Àâ°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß

25 °√—¡μàÕ«—π®÷ß®–≈¥§«“¡‡ ’Ë¬ß¢Õß‚√§À—«„®·≈–

À≈Õ¥‡≈◊Õ¥ ®–‡ÀÁπ‰¥â«à“°“√°‘π‚ª√μ’π®“°∂—Ë«‡À≈◊Õß¡’

ª√–‚¬™πåπ“π—ª°“√·≈–∑ÿ°«—ππ’È¡’º≈‘μ¿—≥±å·ª√√Ÿªμà“ß Ê

∑’Ë∑”¡“®“°∂—Ë«‡À≈◊Õß¡“°¡“¬ “¡“√∂À“´◊ÈÕ‰¥âßà“¬ ‡™àπ

‡μâ“ÀŸâ ‚ª√μ’π‡°…μ√ ´’Õ‘Í« ‡μâ“‡®’È¬« ·≈– πÈ”¡—π ¥—ßπ—Èπ

°“√°‘π‚ª√μ’π∂—Ë«‡À≈◊Õß®÷ß‰¡à„™à‡√◊ËÕß¬“°‡æ√“–Õ“À“√∑’Ë

∫√‘‚¿§„π™’«‘μª√–®”«—πμà“ß°Á¡’∂—Ë«‡À≈◊Õß‡ªìπ à«π

ª√–°Õ∫·∑∫∑—Èß ‘ÈπÀ“°·μàÕ“®®–¡’ª√‘¡“≥∑’Ë¡“°πâÕ¬

·μ°μà“ß°—πÕÕ°‰ª·≈â«·μà™π‘¥·≈–ª√–‡¿∑¢ÕßÕ“À“√

∑’Ë‡≈◊Õ°∫√‘‚¿§
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Abstract Soy Protein for Weight Loss
Janpen Bangsumruaj
Department of Biology Science, Faculty of Science and Technology, Huachiew Chalermprakiet
University
Journal of Health Science 2012; 21:850-6.

Soy protein may have a beneficial role in obesity. Several nutritional intervention studies indi-
cate that consumption of soy protein reduces plasma cholesterol and triglyceride.  This review con-
cludes the evidence on the possible mechanisms for soy protein showing beneficial effect on obe-
sity. Soy protein appears to act through various mechanisms.  It helps increasing the level of mRNA
of PPAR- α and its activities, reducing the expression of the hepatic SREBP-1, reducing insulin
secretion or increasing hepatic removal to reduce insulin/glucagon ratio.  Soy protein intake also
increased β oxidation by activated several lipogenic enzymes.  Furthermore, soy protein increases
in circulating levels of cholecystokinin, which regulates satiety and lipolysis.  Another possible
mechanism of action of soy protein is via stimulation of adiponectin and increased production of
thyroid hormone. These mechanisms due to improve obesity by inhibiting lipogenesis and enhanc-
ing lipolysis in liver and adipocytes.

Key words: soy protein, obesity, lipogenesis, lipolysis, adipocytes
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