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∫∑§—¥¬àÕ
¬“‡∫≠®∑‘æ¬å‚Õ ∂‡ªìπµ”√—∫¬“∑’Ë¡’ƒ∑∏‘Ï≈¥§«“¡¥—π‚≈À‘µ ª√–°Õ∫¥â«¬‡§√◊ËÕß¬“ ¡ÿπ‰æ√ 10 ™π‘¥ ºŸâ√“¬ß“π‰¥â»÷°…“

æ‘…‡©’¬∫æ≈—π¢Õß “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‚¥¬ªÑÕπ “√ °—¥∑“ßª“°·°àÀπŸ∂’∫®—°√°≈ÿà¡∑¥≈Õß 3 °≈ÿà¡„π¢π“¥ 2.5, 5.0
·≈– 10.0 °./°°.æ∫«à“  “√ °—¥‰¡à∑”„ÀâÀπŸ· ¥ßÕ“°“√º‘¥ª°µ‘„¥ Ê ÀπŸ∑ÿ°µ—«¡’™’«‘µ√Õ¥·≈–‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß
Õ«—¬«–¿“¬„π∑“ß¡Àæ¬“∏‘«‘∑¬“ ¢π“¥¢Õß “√ °—¥∑’Ë∑”„ÀâÀπŸ∂’∫®—°√µ“¬√âÕ¬≈– 50 ¡’§à“¡“°°«à“ 10.0 °./°°.´÷Ëß Ÿß
°«à“¢π“¥∑’Ë„™â„π§π ª√–¡“≥ 1,000 ‡∑à“ „π°“√»÷°…“æ‘…‡√◊ÈÕ√—ß√–¬–‡«≈“ 6 ‡¥◊Õπ‚¥¬ªÑÕπ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂
∑“ßª“°·°àÀπŸ·√µæ—π∏ÿå«‘ µ“√å®”π«π 144 µ—« ·∫àßÕÕ°‡ªìπ 6 °≈ÿà¡ Ê ≈– 24 µ—« (‡æ»ºŸâ 12 ·≈– ‡æ»‡¡’¬ 12 µ—«) ¥—ßπ’È
°≈ÿà¡∑’Ë 1 ·≈– 2 ‡ªìπ°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”·≈– 1% tragacanth °≈ÿà¡∑’Ë 3 ∂÷ß 6 ‡ªìπ°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®
∑‘æ¬å‚Õ ∂¢π“¥ 10, 100, 500 ·≈– 500 ¡°./°°./«—πµ“¡≈”¥—∫‚¥¬°≈ÿà¡ ÿ¥∑â“¬‡ªìπ°≈ÿà¡»÷°…“¿“«–øóôπµ—« (500-R)
¿“¬À≈—ßÀ¬ÿ¥„Àâ “√ °—¥‡ªìπ‡«≈“ 2  —ª¥“Àå º≈°“√∑¥≈Õßæ∫«à“  “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‰¡à¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ
°“√°‘πÕ“À“√  ÿ¢¿“æ æƒµ‘°√√¡¢ÕßÀπŸ·√µ ·≈–‰¡à∑”„Àâ§à“∑“ß‚≈À‘µ«‘∑¬“¢ÕßÀπŸ°≈ÿà¡∑¥≈Õß·µ°µà“ßÕ¬à“ß¡’π—¬
 ”§—≠®“°°≈ÿà¡§«∫§ÿ¡ º≈°“√«‘‡§√“–Àå§à“™’«‡§¡’§≈‘π‘°µà“ß Ê ¢ÕßÀπŸ°≈ÿà¡∑¥≈Õß æ∫«à“ √–¥—∫‚ª√µ’π√«¡„π´’√—Ë¡‡æ‘Ë¡
¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠‡©æ“–„πÀπŸ‡æ»‡¡’¬°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 500 ¡°./°°. ́ ÷Ëß¬—ß§ßÕ¬Ÿà„π™à«ß§à“Õâ“ßÕ‘ß¢ÕßÀπŸª°µ‘
 à«π§à“æ“√“¡‘‡µÕ√åÕ◊Ëπ Ê ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ º≈°“√µ√«®Õ«—¬«–¿“¬„π∑“ß®ÿ≈æ¬“∏‘«‘∑¬“æ∫«à“ ÀπŸ‡æ»
ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 100 ¡°./°°./«—π ¡’Õÿ∫—µ‘°“√≥å¢Õß‡´≈≈åµ—∫‡ ◊ËÕ¡·∫∫¡’‰¢¡—π ŸßÕ¬à“ß¡’π—¬ ”§—≠ πÕ°®“°π’ÈÀπŸ
°≈ÿà¡¥—ß°≈à“«·≈–°≈ÿà¡ 500-R ¬—ß¡’Õÿ∫—µ‘°“√≥å¢Õß°“√§—Ëß‡≈◊Õ¥∑’Ë‰µ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠·µà‰¡àæ∫§«“¡º‘¥
ª°µ‘¢Õß‚°≈‡¡Õ√Ÿ√— ·≈–∑àÕ‰µ·µàÕ¬à“ß„¥ °“√‡ª≈’Ë¬π·ª≈ßÕ◊Ëπ Ê ∑’Ëæ∫‰¥â„π∫“ßÕ«—¬«–π—Èπ‰¡à —¡æ—π∏å°—∫¢π“¥∑’Ë‰¥â√—∫®÷ß
§“¥«à“¡‘‰¥â‡°‘¥®“° “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂  √ÿª‰¥â«à“  “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‰¡à°àÕ„Àâ‡°‘¥æ‘…‡©’¬∫æ≈—π·≈–æ‘…
‡√◊ÈÕ√—ß∑’Ë√ÿπ·√ßµàÕ —µ«å∑¥≈Õß
§” ”§—≠ : ¬“‡∫≠®∑‘æ¬å‚Õ ∂, æ‘…‡©’¬∫æ≈—π, æ‘…‡√◊ÈÕ√—ß

°“√»÷°…“æ‘…‡©’¬∫æ≈—π·≈–æ‘…‡√◊ÈÕ√—ß¢Õß “√ °—¥
¬“‡∫≠®∑‘æ¬å‚Õ ∂
∑√ßæ≈  ™’«–æ—≤πå*
æ√™—¬   ‘π‡®√‘≠‚¿‰§¬*

ª√“≥’  ™«≈‘µ∏”√ß†

π‘æπ∏åµâπ©∫—∫

* ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å, † ”π—°«‘™“°“√
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å

¿Ÿ¡‘À≈—ß·≈–‡Àµÿº≈
¬“‡∫≠®∑‘æ¬å‚Õ ∂ ‡ªìπµ”√—∫¬“ÀÕ¡∑’Ë°√¡æ—≤π“°“√

·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°‡ÀÁπ§«√ π—∫ πÿπ·≈–
 àß‡ √‘¡„Àâ¡’°“√„™â„π¥â“π°“√¥Ÿ·≈ ÿ¢¿“æ¢ÕßºŸâªÉ«¬‚√§§«“¡

¥—π‚≈À‘µ ‡π◊ËÕß®“°¡’º≈°“√»÷°…“∑“ß‡¿ —™«‘∑¬“«à“ ¬“µ”√—∫π’È
¡’ƒ∑∏‘Ï≈¥§«“¡¥—π‚≈À‘µ‰¥â¥’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫µ”√—∫¬“ÀÕ¡
™π‘¥Õ◊Ëπ1 µ”√—∫¬“‡∫≠®∑‘æ¬å‚Õ ∂ª√–°Õ∫¥â«¬‡§√◊ËÕß¬“ ¡ÿπ
‰æ√ 10 ™π‘¥ ‰¥â·°à °ƒ…≥“ °“πæ≈Ÿ ≈Ÿ°°√–«“π ®—π∑πå‡∑»
™–‡Õ¡ ·≈–‡° √∑—Èß 5 ‰¥â·°à ¡–≈‘  “√¿’ ∫—«À≈«ß æ‘°ÿ≈ ·≈–
∫ÿππ“§ ‚¥¬ ¡ÿπ‰æ√·µà≈–™π‘¥¡’ √√æ§ÿ≥µ“¡µ”√“·ºπ
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‚∫√“≥æÕª√–¡«≈‰¥â¥—ßπ’È °ƒ…≥“ ∫”√ÿß‚≈À‘μ „™âª√ÿß‡ªìπ¬“

∫”√ÿß·≈–√—°…“‚√§À—«„® °“πæ≈Ÿ·°â‡ ¡À–‡Àπ’¬« ·°âÀ◊¥ ·°â

æ‘…‚≈À‘μ ·°â∑âÕß¢÷Èπ ≈Ÿ°°√–«“π„™â¢—∫‡ ¡À–¢—∫‚≈À‘μ ¢—∫≈¡

∫”√ÿß∏“μÿ·≈–°√–®“¬‡≈◊Õ¥ ®—π∑πå‡∑»·°â∑âÕß√à«ß ·°â√âÕπ„π

·°âª«¥¡¥≈Ÿ° ¢—∫≈¡·≈–∫”√ÿß‚≈À‘μ ™–‡Õ¡ ·°â‚√§„π§Õ

™à«¬¬àÕ¬Õ“À“√ ·°â‡≈◊Õ¥ÕÕ°μ“¡‰√øíπ ∫”√ÿß∏“μÿ ¢—∫‡ ¡À–

¡–≈‘∫”√ÿßÀ—«„® ¥—∫æ‘…√âÕπ ∫”√ÿß§√√¿å ·°â‰¢â  “√¿’„™â·°â‰¢â

∫—«À≈«ß·°â‰¢â√“° “¥ ·°â‰¢â¡’æ‘…√âÕπ æ‘°ÿ≈·°â≈¡ ∫”√ÿß‚≈À‘μ

∫ÿππ“§„™â·°â‰¢â2

®“°√“¬ß“π°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“¢Õß ¡ÿπ‰æ√

μà“ß Ê ∑’Ë„™â‡ªìπ‡§√◊ËÕß¬“„πμ”√—∫¬“‡∫≠®∑‘æ¬å‚Õ ∂ æ∫«à“ ¡’

º≈μàÕ√–∫∫μà“ß Ê æÕª√–¡«≈‰¥â¥—ßπ’È ƒ∑∏‘Ï≈¥°“√∫’∫μ—«

¢Õß°√–‡æ“–Õ“À“√·≈–≈”‰ â ‰¥â·°à °√–«“π3 ·≈–°“πæ≈Ÿ4

ƒ∑∏‘Ïμâ“π°“√‡°‘¥·º≈„π°√–‡æ“–Õ“À“√ ‰¥â·°à °“πæ≈Ÿ5,6 ƒ∑∏‘Ï

≈¥§«“¡¥—π‚≈À‘μ ‰¥â·°à æ‘°ÿ≈7 ƒ∑∏‘Ïμâ“π‡´≈≈å¡–‡√Áß ‰¥â·°à

°ƒ…≥“8, ™–‡Õ¡9 ·≈– “√¿’10 ƒ∑∏‘Ïμâ“π°“√Õ—°‡ ∫‰¥â·°à

°ƒ…≥“11 ƒ∑∏‘Ïμâ“π‡™◊ÈÕ·∫§∑’‡√’¬·≈–‰«√—  ‰¥â·°à ™–‡Õ¡´÷Ëß¡’

ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ·∫§∑’‡√’¬·°√¡∫«°, ‡™◊ÈÕ«—≥‚√§ ·≈–‡™◊ÈÕ

‰«√— ‡√‘¡9  ¡ÿπ‰æ√∑’Ë¡’º≈μàÕ√–∫∫ª√– “∑ à«π°≈“ß®–¡’ƒ∑∏‘Ï

‡ √‘¡√–¬–‡«≈“À≈—∫¢Õß¬“ pentobarbital „Àâ¬“«π“π¢÷Èπ ‰¥â·°à

¥Õ°∫ÿππ“§11 ƒ∑∏‘Ï∫√√‡∑“Õ“°“√ª«¥ ‰¥â·°à ¥Õ°∫ÿππ“§12

·≈–®—π∑πå‡∑»13 ƒ∑∏‘Ï ß∫ª√– “∑ ‰¥â·°à ®—π∑πå‡∑»14 ¥—ßπ—Èπ

®–‡ÀÁπ‰¥â«à“ ¬“‡∫≠®∑‘æ¬å‚Õ ∂‡ªìπμ”√—∫¬“∑’Ëª√–°Õ∫¥â«¬

‡§√◊ËÕß¬“ ¡ÿπ‰æ√μà“ß Ê ∑’Ë¡’ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“À≈“°À≈“¬

μàÕ√–∫∫μà“ß Ê ¢Õß√à“ß°“¬ ·μà¬—ß¢“¥¢âÕ¡Ÿ≈¥â“π§«“¡

ª≈Õ¥¿—¬¢Õß¬“μ”√—∫π’È °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å√à«¡°—∫

°√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬œ ®÷ß‰¥â»÷°…“§«“¡‡ªìπæ‘…∑—Èß

√–¬–‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß¢Õß “√ °—¥μ”√—∫¬“‡∫≠®∑‘æ¬å

‚Õ ∂„π —μ«å∑¥≈Õß ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑“ß«‘∑¬“»“ μ√å

 π—∫ πÿπ°“√„™â¬“‡∫≠®∑‘æ¬å‚Õ ∂‰¥âÕ¬à“ß¡—Ëπ„®„π§«“¡

ª≈Õ¥¿—¬μàÕ‰ª

√–‡∫’¬∫«‘∏’»÷°…“

 “√ °—¥¬“μ”√—∫‡∫≠®∑‘æ¬å‚Õ ∂

 “√ °—¥¢Õßμ”√—∫¬“‡∫≠®∑‘æ¬å‚Õ ∂‡μ√’¬¡‚¥¬ √». ¥√.

Õ√ÿ≥æ√ Õ‘∞√—μπå·≈–§≥– §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬

∏√√¡»“ μ√å ¡’«‘∏’°“√‡μ√’¬¡‚¥¬ √ÿª ¥—ßπ’È ∫¥ ¡ÿπ‰æ√·μà≈–

™π‘¥∑’Ë‡ªìπ à«πª√–°Õ∫¢Õßμ”√—∫¬“„Àâ‡ªìπºß≈–‡Õ’¬¥ ™—Ëßºß

 ¡ÿπ‰æ√μ“¡ —¥ à«π‰¥â·°à °ƒ…≥“ °“πæ≈Ÿ ≈Ÿ°°√–«“π

®—π∑πå‡∑» ·≈–™–‡Õ¡ √âÕ¬≈– 10.42, 10.42, 16.67, 20.83

·≈– 20.83 μ“¡≈”¥—∫  à«π‡° √∑—ÈßÀâ“ ‰¥â·°à ¡–≈‘  “√¿’ ∫—«

À≈«ß æ‘°ÿ≈ ∫ÿππ“§ Õ¬à“ß≈– 1  à«π√«¡°—π‰¥â√âÕ¬≈– 20.83

π” à«πº ¡∑—ÈßÀ¡¥¡“§≈ÿ°‡§≈â“„Àâ‡¢â“°—π„π¢«¥‚À≈∑’Ë¡’Ω“ªî¥

·≈–À¡—°¥â«¬ 95% ‡Õ∑“πÕ≈æÕ∑à«¡ ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß π”

 à«π¢Õß‡À≈«∑’Ë‰¥â¡“°√Õß·≈â«√–‡À¬∑’ËÕÿ≥À¿Ÿ¡‘ 40 Õß»“

‡´≈‡´’¬ ·≈–§àÕ¬ Ê ≈¥§«“¡¥—π≈ß¡“∑’Ë 50 ¡‘≈≈‘∫“√å ‡æ◊ËÕ

√–‡À¬·Õ≈°ÕŒÕ≈åÕÕ°„ÀâÀ¡¥ ∑”°“√À¡—°·≈–°√Õß®π§√∫ 3

§√—Èß √«¡ “√ °—¥∑’Ë‰¥â®“°°“√√–‡À¬∑—ÈßÀ¡¥ æ∫«à“ º≈º≈‘μ∑’Ë

‰¥â (%yield) §‘¥‡ªìπ√âÕ¬≈– 11.2

°“√‡μ√’¬¡¬“„Àâ —μ«å∑¥≈Õß

π” “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂¡“·¢«πμ–°Õπ„π 1%

tragacanth ª√—∫„Àâ¡’§«“¡‡¢â¡¢âπμà“ß Ê μ“¡μâÕß°“√ ‡æ◊ËÕ

„™â∑¥ Õ∫æ‘…„π —μ«å∑¥≈Õß

 —μ«å∑¥≈Õß

ÀπŸ∂’∫®—°√æ—π∏ÿå‰Õ´’Õ“√å πÈ”Àπ—°μ—«√–À«à“ß 20 ∂÷ß 25 °√—¡

®”π«π 50 μ—« (‡æ»≈– 25 μ—«) ·≈–ÀπŸ·√μæ—π∏ÿå«‘ μ“√å®”π«π

144 μ—« ‡æ»ºŸâ®”π«π 72 μ—« πÈ”Àπ—°√–À«à“ß 140 ∂÷ß 160

°√—¡ ‡æ»‡¡’¬®”π«π 72 μ—« πÈ”Àπ—°√–À«à“ß 130 ∂÷ß 150 °√—¡

´◊ÈÕ®“° ”π—° —μ«å∑¥≈Õß·Ààß™“μ‘»“≈“¬“ ¡À“«‘∑¬“≈—¬¡À‘¥≈

‡≈’È¬ß„πÀâÕß —μ«å∑¥≈Õß√–¥—∫ strict conventional hygienic

¢Õß°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ´÷Ëß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 25±1

Õß»“‡´≈‡´’¬  §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 60 ‰¥â√—∫· ß «à“ß«—π

≈– 12 ™—Ë«‚¡ß „ÀâÕ“À“√ ”‡√Á®√Ÿª¢Õß∫√‘…—∑‡®√‘≠‚¿§¿—≥±å

®”°—¥·≈–„ÀâπÈ”ª√–ª“∑’Ë‰¡à®”°—¥ª√‘¡“≥ °àÕπ¥”‡π‘π°“√

∑¥ Õ∫æ‘…‡©’¬∫æ≈—π∑”°“√Õ¥Õ“À“√ÀπŸ∂’∫®—°√‡ªìπ‡«≈“ 2

™—Ë«‚¡ß ·≈–æ—°ÀπŸ·√μ°àÕπ°“√∑¥≈Õßæ‘…‡√◊ÈÕ√—ß‡æ◊ËÕ„Àâ§ÿâπ

‡§¬°—∫ ¿“«–·«¥≈âÕ¡‡ªìπ‡«≈“ 2  —ª¥“Àå ‚§√ß°“√»÷°…“æ‘…

¢Õß “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂„π —μ«å∑¥≈Õß§√—Èßπ’È ‰¥â√—∫

Õπÿ≠“μ®“°§≥–°√√¡°“√¥Ÿ·≈°“√‡≈’È¬ß·≈–°“√„™â —μ«å

∑¥≈Õß¢Õß°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‡Õ° “√§«∫§ÿ¡

‚§√ß°“√À¡“¬‡≈¢ 53-002
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°“√∑¥ Õ∫æ‘…‡©’¬∫æ≈—π
·∫àß°≈ÿà¡ÀπŸ∂’∫®—°√‚¥¬«‘∏’ ÿà¡ÕÕ°‡ªìπ 5 °≈ÿà¡ Ê ≈– 10

μ—« (‡æ»ºŸâ 5 μ—« ·≈–‡æ»‡¡’¬ 5 μ—«) ¥—ßπ’È °≈ÿà¡∑¥≈Õß 3

°≈ÿà¡‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂∑“ßª“°‡æ’¬ß§√—Èß‡¥’¬«

„π¢π“¥ 2.5, 5.0 ·≈– 10.0 °./°°. μ“¡≈”¥—∫  à«π°≈ÿà¡

§«∫§ÿ¡ Õß°≈ÿà¡‰¥â√—∫πÈ”°≈—Ëπ·≈– “√≈–≈“¬ 1% tragacanth

∑“ßª“°„πª√‘¡“≥ 20 ¡≈./°°.  —ß‡°μÕ“°“√·≈–°“√

‡ª≈’Ë¬π·ª≈ßμà“ß Ê Õ¬à“ß„°≈â™‘¥„π 5 ™—Ë«‚¡ß·√°·≈–μàÕ‰ª

∑ÿ°«—π®π§√∫ 14 «—π æ√âÕ¡∫—π∑÷°®”π«πÀπŸμ“¬‡æ◊ËÕ§”π«≥

À“¢π“¥∑’Ë∑”„Àâμ“¬√âÕ¬≈– 50 (LD50) ‡¡◊ËÕ§√∫°”Àπ¥ 14 «—π

∑”°“√ÿ≥¬¶“μ (Euthanasia) ÀπŸ∂’∫®—°√‚¥¬„™â‡§√◊ËÕß¥¡

°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å ºà“™—π Ÿμ√μ√«®À“§«“¡º‘¥ª°μ‘¢Õß

Õ«—¬«–¿“¬„π∑“ß¡Àæ¬“∏‘«‘∑¬“

°“√∑¥ Õ∫æ‘…‡√◊ÈÕ√—ß

·∫àßÀπŸ·√μ‚¥¬«‘∏’ ÿà¡ÕÕ°‡ªìπ 6 °≈ÿà¡ Ê ≈– 24 μ—« (‡æ»

ºŸâ 12 μ—« ·≈–‡æ»‡¡’¬ 12 μ—«) ¥—ßπ’È °≈ÿà¡∑’Ë 1 ·≈– 2 ‡ªìπ°

≈ÿà¡§«∫§ÿ¡∑’Ë‰¥â√—∫πÈ”°≈—Ëπ·≈– “√≈–≈“¬ 1% tragacanth

∑“ßª“°„πª√‘¡“≥ 10 ¡≈./°°./«—π μ“¡≈”¥—∫ °≈ÿà¡∑’Ë 3 ∂÷ß 5

‡ªìπ°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥μ”√—∫¬“‡∫≠®∑‘æ¬å‚Õ ∂∑“ß

ª“°„π¢π“¥ 10, 100 ·≈– 500 ¡°./°°./«—π μ“¡≈”¥—∫

μ‘¥μàÕ°—π∑ÿ°«—π ‡ªìπ√–¬–‡«≈“ 6 ‡¥◊Õπ ·≈–°≈ÿà¡∑’Ë 6 ‡ªìπ

°≈ÿà¡»÷°…“¿“«–øóôπμ—« (500-R) ‰¥â√—∫ “√ °—¥μ”√—∫¬“‡∫≠®

∑‘æ¬å‚Õ ∂¢π“¥ 500 ¡°./°°./«—π ®π§√∫ 6 ‡¥◊Õπ®÷ßÀ¬ÿ¥„Àâ

 “√ °—¥·≈–‡≈’È¬ßμàÕ‰ª®π§√∫ 14 «—π „π√–À«à“ß°“√∑¥≈Õß

 —ß‡°μÕ“°“√º‘¥ª°μ‘·≈–°“√‡ª≈’Ë¬π·ª≈ßμà“ß Ê (physical

appearance) ∑ÿ°«—π ™—ËßπÈ”Àπ—°μ—«·≈–∫—π∑÷°ª√‘¡“≥Õ“À“√

∑’ËÀπŸ°‘π —ª¥“Àå≈– 1 §√—Èß ∂â“¡’ÀπŸμ“¬À√◊ÕÕ¬Ÿà„π ¿“«–„°≈âμ“¬

(moribund) ®–∑”°“√ºà“´“°™—π Ÿμ√∑—π∑’ ‡¡◊ËÕ§√∫°”Àπ¥ 6

‡¥◊ÕπÕ¥Õ“À“√ÀπŸ‡ªìπ√–¬–‡«≈“ 16 ™—Ë«‚¡ß ®“°π—Èπ¥¡ ≈∫

ÀπŸ¥â«¬‰¥‡Õ∑‘≈Õ’‡∑Õ√å ‡ªî¥ºà“™àÕß∑âÕß ‡®“–‡≈◊Õ¥®“°À≈Õ¥

‡≈◊Õ¥ posterior vena cava ‡æ◊ËÕπ”‰ªμ√«®¥â«¬‡§√◊ËÕßμ√«®

«‘‡§√“–Àå‡´≈≈å‡¡Á¥‡≈◊Õ¥Õ—μ‚π¡—μ‘ Cell-Dyn® √ÿàπ 3500 ‡æ◊ËÕÀ“

§à“æ“√“¡‘‡μÕ√å∑“ß‚≈À‘μ«‘∑¬“¥—ßμàÕ‰ªπ’È Œ’¡“‚μ§√‘μ Œ’‚¡‚°≈∫‘π

ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß §à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß ‰¥â·°à mean cor-

puscular volume (MCV), mean corpuscular hemoglo-

bin (MCH) ·≈– mean corpuscular hemoglobin con-

centration (MCHC) ®”π«π‡¡Á¥‡≈◊Õ¥¢“« √âÕ¬≈–¢Õß‡¡Á¥

‡≈◊Õ¥¢“«™π‘¥π‘«‚μ√øî≈ Õ‘‚Õ ‘‚πøî≈ ≈‘¡‚ø‰´μå ‚¡‚π‰´μå ‡∫

‚´øî≈ ·≈–ª√‘¡“≥‡°≈Á¥‡≈◊Õ¥  à«π´’√—Ë¡π”‰ªμ√«®¥â«¬‡§√◊ËÕß

«‘‡§√“–Àå‡§¡’„π‡≈◊Õ¥Õ—μ‚π¡—μ‘ Cobas Integra® √ÿàπ 400 plus

‡æ◊ËÕ«—¥§à“‡Õπ‰´¡åÕ–≈“π’π·Õ¡‘‚π∑√“π ‡øÕ‡√  (ALT) ·Õ 

æ“‡∑μ·Õ¡‘‚π∑√“π ‡øÕ‡√  (AST) ·≈–·Õ≈§“‰≈πåøÕ ø“‡μ 

(ALP) ¬Ÿ‡√’¬‰π‚μ√‡®π (BUN) §√’Õ“μ‘π’π ‚ª√μ’π√«¡ Õ—≈∫Ÿ¡‘π

∫‘≈‘√Ÿ∫‘π√«¡ °≈Ÿ‚§  °√¥¬Ÿ√‘° ‰μ√°≈’‡´Õ‰√¥å §Õ‡≈ ‡μÕ√Õ≈

‚´‡¥’¬¡ ‚æ·∑ ‡´’¬¡ ·≈–§≈Õ‰√¥å

®“°π—Èπºà“´“°™—π Ÿμ√ —μ«å∑¥≈Õß‡æ◊ËÕμ√«®À“°“√

‡ª≈’Ë¬π·ª≈ß∑“ß¡Àæ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–μà“ß Ê ¥—ßπ’È  ¡Õß

À—«„® ªÕ¥ μ—∫ ‰μ À≈Õ¥≈¡ À≈Õ¥Õ“À“√ °√–‡æ“–Õ“À“√

¡â“¡ ≈”‰ â à«πμà“ß Ê μ—∫ÕàÕπ Õ—≥±– μàÕ¡≈Ÿ°À¡“° ∂ÿß‡°Á∫

πÈ”‡™◊ÈÕ √—ß‰¢à ¡¥≈Ÿ° μàÕ¡πÈ”π¡ μàÕ¡πÈ”≈“¬ μàÕ¡πÈ”μ“ μàÕ¡

‰∑√Õ¬¥å ·≈–μàÕ¡À¡«°‰μ ∫—π∑÷°πÈ”Àπ—°Õ«—¬«–∑’Ë “¡“√∂™—Ëß

‰¥â¥â«¬‡§√◊ËÕß™—Ëß≈–‡Õ’¬¥∑»π‘¬¡ 3 μ”·Àπàß Mettler Toledo®

√ÿàπ PB153 ‡æ◊ËÕ§”π«≥À“πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å (°./πÈ”Àπ—°

μ—« 1,000 °.) ®“°π—Èπ‡°Á∫Õ«—¬«–·™àπÈ”¬“∫—ø‡øÕ√åøÕ√å¡“≈‘π

§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 ·≈â«π”‰ªºà“π°√–∫«π°“√‡μ√’¬¡

 ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈°“¬«‘¿“§»“ μ√å (histology) ‡æ◊ËÕμ√«®

À“§«“¡º‘¥ª°μ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß

 «à“ß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘

¢âÕ¡Ÿ≈¢ÕßπÈ”Àπ—°μ—« °“√°‘πÕ“À“√ §à“∑“ß‚≈À‘μ«‘∑¬“

§à“∑“ß‡§¡’§≈‘π‘° πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å «‘‡§√“–Àå‚¥¬„™â ∂‘μ‘

‡™‘ßæ√√≥π“ °“√∑¥ Õ∫ ¡¡μ‘∞“π„™â one-way ANOVA

·≈â«‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬„™â Bonferoni test ‚¥¬‚ª√·°√¡

SPSS/PC version 15  à«πº≈°“√μ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“„™â

Fisher exact test ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈

°“√∑¥ Õ∫æ‘…‡©’¬∫æ≈—π

ÀπŸ∂’∫®—°√°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂

¢π“¥ 2.5, 5.0 ·≈– 10 °./°°. ‰¡à· ¥ßÕ“°“√À√◊Õ

æƒμ‘°√√¡∑’Ëº‘¥ª°μ‘„¥ Ê ¿“¬À≈—ß‰¥â√—∫ “√ °—¥ ·≈–ÀπŸ∑ÿ°
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μ—«¡’™’«‘μ√Õ¥®π§√∫°”Àπ¥ º≈°“√ºà“´“°™—π Ÿμ√‰¡àæ∫

§«“¡º‘¥ª°μ‘¢ÕßÕ«—¬«–¿“¬„π∑“ß¡Àæ¬“∏‘«‘∑¬“„πÀπŸ°≈ÿà¡

∑¥≈Õß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ°≈ÿà¡§«∫§ÿ¡∑—Èß Õß ¥—ßπ—Èπ®÷ß

 √ÿª‰¥â«à“ ¢π“¥¢Õß “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂∑’Ë∑”„ÀâÀπŸ∂’∫

®—°√μ“¬√âÕ¬≈– 50 (LD50) ¡’§à“¡“°°«à“ 10 °./°°.

°“√∑¥ Õ∫æ‘…‡√◊ÈÕ√—ß

º≈¢Õß “√ °—¥¬“‡∫≠∑‘æ¬å‚Õ ∂μàÕπÈ”Àπ—°μ—« °“√°‘π
Õ“À“√ ·≈– ÿ¢¿“æ¢Õß —μ«å∑¥≈Õß

ÀπŸ‡æ»ºŸâ·≈–‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂

¢π“¥ 10, 100, 500 ¡°./°°./«—π·≈–°≈ÿà¡ 500-R ¡’πÈ”Àπ—°

μ—«‡©≈’Ë¬‰¡à·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡ (√Ÿª∑’Ë 1) ÀπŸ∑—Èß Õß‡æ»

∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠∑‘æ¬å‚Õ ∂°‘πÕ“À“√‰¥â‰¡à·μ°μà“ß®“°

°≈ÿà¡§«∫§ÿ¡ ¬°‡«âπ —ª¥“Àå∑’Ë 5 ÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥

¢π“¥ 10 ¡°./°°./«—π °‘πÕ“À“√‰¥â¡“°°«à“°≈ÿà¡§«∫§ÿ¡¥â«¬

πÈ”Õ¬à“ß¡’π—¬ ”§—≠ (√Ÿª∑’Ë 2) μ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß‰¡à

æ∫Õ“°“√À√◊Õæƒμ‘°√√¡∑’Ëº‘¥ª°μ‘¢ÕßÀπŸ°≈ÿà¡∑¥≈Õß∑ÿ°

°≈ÿà¡·μàÕ¬à“ß„¥

º≈¢Õß “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂μàÕπÈ”Àπ—°Õ«—¬«–
 —¡æ—∑∏å

„πÀπŸ‡æ»ºŸâæ∫«à“ °≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂

¢π“¥ 500 ¡°./°°./«—π ¡’πÈ”Àπ—° —¡æ—∑∏å¢Õßμ—∫ Ÿß°«à“°≈ÿà¡

√Ÿª∑’Ë 1 πÈ”Àπ—°μ—«‡©≈’Ë¬¢ÕßÀπŸ‡æ»ºŸâ (M) ·≈–‡æ»‡¡’¬ (F) ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‡ªìπ‡«≈“ 6 ‡¥◊Õπ

√Ÿª∑’Ë 2 ª√‘¡“≥Õ“À“√∑’Ë°‘π¢ÕßÀπŸ‡æ»ºŸâ (M) ·≈–‡æ»‡¡’¬ (F) ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‡ªìπ‡«≈“ 6 ‡¥◊Õπ
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§«∫§ÿ¡∑—Èß ÕßÕ¬à“ß¡’π—¬ ”§—≠ ·≈–¡’πÈ”Àπ—° —¡æ—∑∏å¢Õß‰μ

·≈–μàÕ¡À¡«°‰μ¢â“ß´â“¬ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’

π—¬ ”§—≠ °≈ÿà¡ 500-R ¡’πÈ”Àπ—° —¡æ—∑∏å¢Õß‰μ´â“¬ Ÿß¢÷Èπ

Õ¬à“ß¡’π—¬ ”§—≠ (μ“√“ß∑’Ë 1) ÀπŸ‡æ»‡¡’¬°≈ÿà¡∑’Ë‰¥â√—∫ “√

 °—¥¢π“¥ 500 ¡°./°°./«—π ¡’πÈ”Àπ—° —¡æ—∑∏å¢Õßμ—∫ Ÿß°«à“

°≈ÿà¡§«∫§ÿ¡∑—Èß ÕßÕ¬à“ß¡’π—¬ ”§—≠·≈–°≈ÿà¡ 500-R ¡’πÈ”

Àπ—° —¡æ—∑∏å¢Õßμ—∫ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’π—¬ ”§—≠

(μ“√“ß∑’Ë 2)

º≈¢Õß “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂μàÕ§à“∑“ß‚≈À‘μ«‘∑¬“

ÀπŸ‡æ»ºŸâ·≈–‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥∑ÿ°¢π“¥¡’§à“

∑“ß‚≈À‘μ«‘∑¬“∑—ÈßÀ¡¥‰¡à·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”

·≈– tragacanth ¬°‡«âπÀπŸ‡æ»ºŸâ°≈ÿà¡ 500-R ¡’§à“ MCHC

μË”°«à“°≈ÿà¡§«∫§ÿ¡∑—Èß ÕßÕ¬à“ß¡’π—¬ ”§—≠ (μ“√“ß∑’Ë 3 ·≈–

4)

º≈¢Õß “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂μàÕ§à“∑“ß‡§¡’§≈‘π‘°

ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂∑ÿ°¢π“¥¡’

§à“∑“ß‡§¡’§≈‘π‘°‡°◊Õ∫∑—ÈßÀ¡¥‰¡à·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡

¥â«¬πÈ”·≈– tragacanth Õ¬à“ß¡’π—¬ ”§—≠ ¬°‡«âπÀπŸ‡æ»‡¡’¬

∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂¢π“¥ 500 ¡°./°°./«—π ¡’

√–¥—∫‚ª√μ’π√«¡„π´’√—Ë¡ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’π—¬

 ”§—≠ (μ“√“ß∑’Ë 5 ·≈– 6)

º≈¢Õß “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂μàÕ°“√‡ª≈’Ë¬π·ª≈ß
Õ«—¬«–∑“ßæ¬“∏‘«‘∑¬“

®“°°“√ºà“´“°™—π Ÿμ√‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß

Õ«—¬«–„¥ Ê ∑“ß¡Àæ¬“∏‘«‘∑¬“„πÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“

‡∫≠®∑‘æ¬å‚Õ ∂·≈–°≈ÿà¡§«∫§ÿ¡ º≈°“√μ√«®Õ«—¬«–∑“ß®ÿ≈

æ¬“∏‘«‘∑¬“ æ∫«à“ ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å

‚Õ ∂¢π“¥ 10 ¡°./°°./«—π ¡’Õÿ∫—μ‘°“√≥å¢Õß°“√‡æ‘Ë¡®”π«π

À¬àÕ¡≈‘¡øÕ¬¥å‡´≈≈å∫√‘‡«≥√Õ∫À≈Õ¥≈¡¢π“¥‡≈Á°„πªÕ¥

μ“√“ß∑’Ë 1 πÈ”Àπ—°μ—« (°.) ·≈–πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å (°./1,000 °.) ¢ÕßÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂ ‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)

Õ«—¬«– πÈ”°≈—Ëπ tragacanth 10 100 500 500-R

 ¡Õß 3.62 ± 0.32 3.69 ± 0.32 3.81 ± 0.19 3.62 ± 0.41 3.80 ± 0.38 3.93 ± 0.33

À—«„® 2.54 ± 0.16 2.59 ± 0.26 2.59 ± 0.17 2.58 ± 0.12 2.78 ± 0.42 2.62 ± 0.21

ªÕ¥ 2.89 ± 0.33 3.22 ± 0.51 3.26 ± 0.24 3.05 ± 0.40 3.24 ± 0.40 3.17 ± 0.22

μ—∫ 23.58 ± 2.19 23.25 ± 1.50 24.71 ± 1.20 26.23 ± 2.11 27.68 ± 3.21*, # 25.81 ± 2.14

°√–‡æ“–Õ“À“√ 3.69 ± 0.47 3.78 ± 0.38 4.02 ± 0.47 3.79 ± 0.36 4.15 ± 0.34 4.22 ± 0.56

¡â“¡ 1.53 ± 0.17 1.46 ± 0.13 1.63 ± 0.24 1.61 ± 0.16 1.63 ± 0.20 1.61 ± 0.24

‰μ¢«“ 2.25 ± 0.23 2.22 ± 0.16 2.35 ± 0.19 2.29 ± 0.27 2.48 ± 0.36 2.47 ± 0.18

‰μ ấ“¬ 2.10 ± 0.22 2.06 ± 0.13 2.17 ± 0.12 2.14 ± 0.17 2.39 ± 0.33* 2.39 ± 0.27*

Õ—≥±–¢«“ 4.78 ± 0.70 5.39 ± 0.63 5.13 ± 0.56 4.62 ± 0.84 5.01 ± 0.96 5.09 ± 0.78

Õ—≥±–´â“¬ 4.87 ± 0.85 5.29 ± 0.55 5.24 ± 0.46 4.72 ± 0.85 5.38 ± 1.30 5.26 ± 0.79

μàÕ¡À¡«°‰μ¢«“ 0.06 ± 0.02 0.07 ± 0.01 0.07 ± 0.01 0.07 ± 0.02 0.07 ± 0.01 0.06 ± 0.01

μàÕ¡À¡«°‰μ ấ“¬ 0.065 ± 0.012 0.077 ± 0.016 0.073 ± 0.010 0.075 ± 0.017 0.082 ± 0.012* 0.078 ± 0.010

°√–‡æ“–ªí  “«– 0.30 ± 0.06 0.29 ± 0.06 0.31 ± 0.05 0.29 ± 0.06 0.32 ± 0.07 0.28  ± 0.05

πÈ”Àπ—°‡√‘Ë¡μâπ 192.70 ± 7.97 192.12 ± 13.13 193.54 ± 13.79 193.56 ± 12.89 192.08 ± 17.59 193.70 ± 11.80

πÈ”Àπ—° ‘Èπ ÿ¥ 605.67 ± 52.13 587.36 ± 60.48 562.03 ± 35.39 604.97 ± 63.88 566.34 ± 59.05 558.63 ± 42.92

§à“„πμ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
* ·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)
# ·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬ tragacanth Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)
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μ“√“ß∑’Ë 3 §à“∑“ß‚≈À‘μ«‘∑¬“¢ÕßÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂ ‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)

Õ«—¬«– πÈ”°≈—Ëπ tragacanth 10 100 500 500-R

Œ’¡“‚μ§√‘μ (%) 30.01 ± 1.10 30.33 ± 1.33 30.42 ± 1.34 30.15 ± 1.33 29.64 ± 1.01 30.72 ± 1.83

Œ’‚¡‚°≈∫‘π (°./¥≈.) 15.79 ± 0.53 15.94 ± 0.75 15.96 ± 0.66 15.78 ± 0.72 15.55 ± 0.45 15.93 ± 0.93

‡¡Á¥‡≈◊Õ¥·¥ß (X106‡´≈≈å/¡¡3) 9.08 ± 0.35 9.15 ± 0.43 9.08 ± 0.58 9.14 ± 0.41 8.88 ± 0.32 9.24 ± 0.48

MCV (fL/red cell) 33.08 ± 0.64 33.15 ± 0.39 33.56 ± 0.97 33.00 ± 1.09 33.40 ± 0.62 33.25 ± 1.02

MCH (pg/red cell) 17.40 ± 0.40 17.43 ± 0.29 17.64 ± 0.56 17.27 ± 0.66 17.51 ± 0.30 17.24 ± 0.48

MCHC (°./¥≈. ‡¡Á¥‡≈◊Õ¥·¥ß) 52.59 ± 0.67 52.56 ± 0.42 52.52 ± 0.40 52.37 ± 0.42 52.44 ± 0.51 51.87 ± 0.66*, #

‡¡Á¥‡≈◊Õ¥¢“« (X103‡´≈≈å/¡¡3) 3.17 ± 0.71 3.16 ± 0.72 3.19 ± 0.73 3.25 ± 0.75 3.20 ± 0.97 2.95 ± 0.44

π‘«‚μ√øî≈ (%) 34.41 ± 6.91 32.65 ± 5.73 37.02 ± 9.68 35.29 ±±11.37 37.48 ± 8.90 29.97 ± 7.54

Õ‘‚Õ ‘‚πøî≈ (%) 1.85 ± 0.50 2.35 ± 0.92 1.60 ± 0.63 1.52 ± 0.66 1.45 ± 0.55 1.61 ± 0.39

≈‘¡‚ø‰´μå (%) 59.43 ± 7.66 62.69 ± 5.78 59.72 ± 9.21 60.19 ± 11.61 59.23 ± 8.10 65.71 ± 8.61

‚¡‚π‰´μå (%) 3.03 ± 3.82 1.51 ± 1.17 1.25 ± 0.80 2.03 ± 2.41 1.14 ± 0.89 2.00 ± 2.75

‡∫‚´øî≈ (%) 1.28 ± 1.28 0.81 ± 0.51 0.42 ± 0.21 0.96 ± 0.46 0.70 ± 0.34 0.71 ± 0.77

‡°≈Á¥‡≈◊Õ¥ (X103‡´≈≈å/¡¡3) 878.17 ± 65.32 865.91 ± 40.15 863.64 ± 85.69 912.71 ± 85.34 893.25 ± 132.39 881.13 ± 87.29

§à“„πμ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
*·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05)
#·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬ tragacanth Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05)

μ“√“ß∑’Ë 2 πÈ”Àπ—°μ—« (°) ·≈–πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å (°/1000°) ¢ÕßÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂ ‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)

Õ«—¬«– πÈ”°≈—Ëπ tragacanth 10 100 500 500-R

 ¡Õß 6.38 ± 0.68 6.37 ± 0.46 6.48 ± 0.52 6.86 ± 0.70 6.84 ± 0.54 6.57 ± 0.65

À—«„® 3.20 ± 0.30 3.14 ± 0.18 3.23 ± 0.35 3.32 ± 0.39 3.29 ± 0.20 3.42 ± 0.33

ªÕ¥ 4.22 ± 0.55 4.17 ± 0.24 4.15 ± 0.34 4.52 ± 0.45 4.43 ± 0.43 4.39 ± 0.33

μ—∫ 23.41 ± 5.03 24.26 ± 1.69 25.44 ± 3.69 26.11 ± 2.83 30.09 ± 1.79*, # 28.24 ± 2.98*

°√–‡æ“–Õ“À“√ 5.19 ± 0.74 5.03 ± 0.36 5.74 ± 0.75 5.50 ± 0.51 5.96 ± 0.55 5.90 ± 0.91

¡â“¡ 2.07 ± 0.22 2.05 ± 0.18 2.13 ± 0.36 2.12 ± 0.21 2.17 ± 0.30 2.16 ± 0.37

‰μ¢«“ 2.77 ± 0.33 2.74 ± 0.21 2.75 ± 0.26 2.89 ± 0.25 3.00 ± 0.31 3.03 ± 0.28

‰μ ấ“¬ 2.64 ± 0.24 2.65 ± 0.19 2.61 ± 0.27 2.76 ± 0.18 2.78 ± 0.23 2.88 ± 0.30

μàÕ¡À¡«°‰μ¢«“ 0.15 ± 0.03 0.14 ± 0.02 0.14 ± 0.03 0.16 ± 0.03 0.14 ± 0.02 0.15 ± 0.03

μàÕ¡À¡«°‰μ ấ“¬ 0.16 ± 0.03 0.15 ± 0.02 0.16 ± 0.03 0.16 ± 0.02 0.15 ± 0.02 0.15 ± 0.04

°√–‡æ“–ªí  “«– 0.32 ± 0.06 0.29 ± 0.05 0.28 ± 0.07 0.33 ± 0.05 0.33 ± 0.04 0.31 ± 0.06

¡¥≈Ÿ° 2.12 ± 0.69 2.12 ± 0.34 2.40 ± 0.61 2.13 ± 0.62 2.76 ± 0.85 2.41 ± 0.70

√—ß‰¢à¢«“ 0.26 ± 0.07 0.27 ± 0.05 0.24 ± 0.07 0.28 ± 0.05 0.26 ± 0.08 0.28 ± 0.07

√—ß‰¢à́ â“¬ 0.27 ± 0.07 0.28 ± 0.04 0.24 ± 0.11 0.26 ± 0.06 0.28 ± 0.07 0.29 ± 0.07

πÈ”Àπ—°‡√‘Ë¡μâπ 156.26±5.87 156.98±9.27 157.77±9.53 157.72±6.87 154.00±8.14 161.69±8.87

πÈ”Àπ—° ‘Èπ ÿ¥ 304.08±23.91 307.03±18.86 301.09±26.56 295.77±18.69 290.48±21.29 309.43±40.37

§à“„πμ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
* ·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)
# ·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬ tragacanth Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)
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μ“√“ß∑’Ë 4 §à“∑“ß‚≈À‘μ«‘∑¬“¢ÕßÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂ ‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)

Õ«—¬«– πÈ”°≈—Ëπ tragacanth 10 100 500 500-R

Œ’¡“‚μ§√‘μ (%) 29.93 ± 0.99 29.23 ± 1.05 29.52 ± 1.54 29.18 ± 1.40 30.37 ± 1.12 29.38 ± 1.29

Œ’‚¡‚°≈∫‘π (°./¥≈.) 15.89 ± 0.62 15.63 ± 0.56 15.70 ± 0.77 15.45 ± 0.72 16.03 ± 0.64 15.61 ± 0.65

‡¡Á¥‡≈◊Õ¥·¥ß (×106‡´≈≈å/¡¡.3) 8.46 ± 0.25 8.24 ± 0.35 8.40 ± 0.48 8.27 ± 0.55 8.58 ± 0.48 8.28 ± 0.47

MCV (fL/red cell) 35.38 ± 0.50 35.46 ± 0.74 35.16 ± 0.49 35.33 ± 1.06 35.46 ± 0.89 35.53 ± 1.07

MCH (pg/red cell) 18.78 ± 0.35 18.95 ± 0.46 18.70 ± 0.31 18.73 ± 0.49 18.70 ± 0.48 18.88 ± 0.70

MCHC (°./¥≈. ‡¡Á¥‡≈◊Õ¥·¥ß) 53.10 ± 0.71 53.47 ± 0.72 53.16 ± 0.42 53.00 ± 0.53 52.76 ± 0.60 53.15 ± 0.74

‡¡Á¥‡≈◊Õ¥¢“« (X103‡´≈≈å/¡¡3) 1.57 ± 0.42 1.68 ± 0.39 1.52 ± 0.36 1.73 ± 0.47 1.80 ± 0.46 1.59 ± 0.47

π‘«‚μ√øî≈ (%) 30.08 ± 5.51 31.45 ± 8.41 29.29 ± 8.25 29.74 ± 7.99 28.40 ± 5.71 31.36 ± 8.41

Õ‘‚Õ ‘‚πøî≈ (%) 2.31 ± 0.77 1.97 ± 1.08 1.74 ± 0.65 1.74 ± 0.69 1.49 ± 0.46 1.83 ± 0.88

≈‘¡‚ø‰´μå (%) 64.19 ± 6.70 64.87 ± 9.05 67.04 ± 7.88 66.50 ± 8.90 68.10 ± 6.03 63.09 ± 9.22

‚¡‚π‰´μå (%) 2.52 ± 3.10 0.91 ± 0.57 1.11 ± 0.80 1.11 ± 1.62 1.25 ± 0.98 2.48 ± 2.88

‡∫‚´øî≈ (%) 0.92 ± 0.65 0.80 ± 0.44 0.81 ± 0.35 0.91 ± 0.44 0.77 ± 0.33 1.24 ± 1.19

‡°≈Á¥‡≈◊Õ¥ (X103‡´≈≈å/¡¡3) 846.50 ± 57.34 867.00 ± 66.59 867.79 ± 64.09 865.54 ± 85.03 917.67 ± 86.45 877.08 ± 95.01

§à“„πμ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

μ“√“ß∑’Ë 5 §à“∑“ß‡§¡’§≈‘π‘°¢ÕßÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂ ‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)

Õ«—¬«– πÈ”°≈—Ëπ tragacanth 10 100 500 500-R

ALT(U/L) 37.58 ± 15.22 37.45 ± 12.81 31.00 ± 7.33 31.75 ± 5.08 35.50 ± 5.57 34.17 ± 6.42

AST(U/L) 87.33 ± 20.98 78.55 ± 6.88 80.73 ± 10.06 78.58 ± 13.20 85.17 ± 20.89 76.08 ± 8.88

ALP(U/L ) 48.17 ± 6.24 42.73 ± 4.56 44.91 ± 7.38 45.50 ± 5.63 45.67 ± 10.08 41.83 ± 5.22

BUN (¡°./¥≈.) 18.36 ± 1.35 17.91 ± 2.89 18.02 ± 3.13 18.90 ± 2.63 17.74 ± 2.23 16.93 ± 1.81

§√’Õ“μ‘π‘π (¡°./¥≈.) 0.56 ± 0.07 0.53 ± 0.08 0.54 ± 0.08 0.57 ± 0.07 0.53 ± 0.07 0.49 ± 0.04

Õ—≈∫Ÿ¡‘π (°./¥≈.) 4.55 ± 0.15 4.52 ± 0.23 4.52 ± 0.14 4.53 ± 0.15 4.48 ± 0.33 4.44 ± 0.14

∫‘≈‘√Ÿ∫‘π (¡°./¥≈.) 0.07 ± 0.02 0.08 ± 0.03 0.07 ± 0.02 0.06 ± 0.02 0.06 ± 0.03 0.07 ± 0.02

‚ª√μ’π√«¡(°./¥≈.) 6.73 ± 0.31 6.61 ± 0.25 6.54 ± 0.20 6.65 ± 0.24 6.50 ± 0.53 6.38 ± 0.17

°≈Ÿ‚§ (¡°./¥≈.) 250.46 ± 32.00 238.89 ± 24.85 240.66 ± 42.71 252.78 ± 45.78 220.69 ± 45.07 217.01 ± 27.80

°√¥¬Ÿ√‘°(¡°./¥≈.) 5.43 ± 1.02 5.03 ± 1.12 5.78 ± 1.34 6.15 ± 1.63 5.58 ± 1.41 4.59 ± 1.06

‰μ√°≈’‡´Õ‰√¥å (¡°./¥≈.) 92.34 ± 27.93 81.50 ± 30.14 69.43 ± 15.44 87.86 ± 23.38 82.31 ± 20.67 88.11 ± 28.52

§Õ‡≈ ‡μÕ√Õ≈ (¡°./¥≈.) 73.52 ± 7.44 70.47 ± 13.50 65.98 ± 10.37 74.48 ± 24.62 68.61 ± 20.96 77.24 ± 14.75

Na+(mmol/l) 144.50 ± 1.17 144.27 ± 1.74 144.73 ± 1.49 145.42 ± 1.44 144.50 ± 1.62 144.33 ± 1.23

K+(mmol/l) 7.57 ± 0.63 7.66 ± 0.56 7.37 ± 0.55 7.34 ± 0.57 7.38 ± 0.77 7.40 ± 0.58

Cl-(mmol/l ) 104.67 ± 0.98 105.27 ± 1.19 105.55 ± 1.51 105.50 ± 1.51 104.92 ± 1.56 104.42 ± 1.16

§à“„πμ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
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∑‘æ¬å‚Õ ∂·°àÀπŸ∂’∫®—°√∑“ßª“°„π¢π“¥ 2.5, 5.0 ·≈– 10.0

°./°°. · ¥ß„Àâ‡ÀÁπ«à“  “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂„π¢π“¥∑’Ë

∑¥ Õ∫‰¡à∑”„Àâ‡°‘¥Õ“°“√æ‘…‡©’¬∫æ≈—π·≈–‰¡à∑”„Àâ —μ«å

∑¥≈Õßμ“¬ πÕ°®“°π’È “√ °—¥‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß

∑’Ëº‘¥ª°μ‘¢ÕßÕ«—¬«– ”§—≠„π√–¥—∫¡Àæ¬“∏‘«‘∑¬“ (gross

pathology) ¢π“¥∑’Ë∑”„ÀâÀπŸ∂’∫®—°√μ“¬§√÷ËßÀπ÷Ëß (LD50) ¡’§à“

¡“°°«à“ 10.0 °./°°. ́ ÷Ëß Ÿß°«à“¢π“¥∑’Ë„™â„π§πª√–¡“≥ 1,000

‡∑à“

º≈°“√»÷°…“æ‘…‡√◊ÈÕ√—ß· ¥ß„Àâ‡ÀÁπ«à“  “√ °—¥¬“‡∫≠®

∑‘æ¬å‚Õ ∂‰¡à¡’º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ °“√°‘πÕ“À“√·≈–

 ÿ¢¿“æ∑—Ë«‰ª¢ÕßÀπŸ·√μ ÀπŸ‡æ»ºŸâ·≈–‡æ»‡¡’¬°≈ÿà¡∑’Ë‰¥â√—∫

 “√ °—¥¢π“¥ 500 ¡°./°°./«—π ¡’πÈ”Àπ—° —¡æ—∑∏å¢Õßμ—∫

‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ·μà‰¡àæ∫§«“¡º‘¥ª°μ‘¢Õß§à“‡§¡’

§≈‘π‘°∑’Ë‡°’Ë¬«¢âÕß√«¡∑—Èß√Õ¬‚√§∑“ß®ÿ≈æ¬“∏‘«‘∑¬“∑’Ëμ—∫ ¥—ßπ—Èπ

Õ“®‡°‘¥®“°πÈ”Àπ—°μ—«∑’ËπâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡∑”„Àâ‰¥â§à“

 —¡æ—∑∏å‡æ‘Ë¡¢÷Èπ ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂

¢π“¥ 500 ¡°./°°./«—π ·≈–°≈ÿà¡ 500-R ¡’πÈ”Àπ—° —¡æ—∑∏å

μË”°«à“°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”·≈– tragacanth Õ¬à“ß¡’π—¬ ”§—≠

ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂¢π“¥ 100 ¡°./

°°./«—π ¡’Õÿ∫—μ‘°“√≥å¢Õß‡´≈≈åμ—∫‡ ◊ËÕ¡·∫∫¡’‰¢¡—π Ÿß°«à“

°≈ÿà¡§«∫§ÿ¡∑—Èß ÕßÕ¬à“ß¡’π—¬ ”§—≠ ·μà¡’Õÿ∫—μ‘°“√≥å¢Õß°“√

 – ¡‰¢¡—π∑’ËμàÕ¡À¡«°‰μ™—ÈππÕ°μË”°«à“°≈ÿà¡§«∫§ÿ¡∑—Èß Õß

Õ¬à“ß¡’π—¬ ”§—≠ ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 500 ¡°./°°./

«—π·≈–°≈ÿà¡ 500-R ¡’Õÿ∫—μ‘°“√≥å°“√§—Ëß¢Õß‡≈◊Õ¥„πÀ≈Õ¥

‡≈◊Õ¥¥”∑’Ë∫√‘‡«≥√Õ¬μàÕ¢Õß‡π◊ÈÕ‰μ à«ππÕ°·≈– à«π„π Ÿß

°«à“°≈ÿà¡§«∫§ÿ¡∑—Èß ÕßÕ¬à“ß¡’π—¬ ”§—≠ πÕ°®“°π’È æ∫«à“

°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 100 ¡°./°°./«—π ¡’°“√‡ª≈’Ë¬π

·ª≈ß≈—°…≥–π’È Ÿß°«à“°≈ÿà¡§«∫§ÿ¡∑’ËªÑÕπ tragacanth

Õ¬à“ß¡’π—¬ ”§—≠‡™àπ°—π  à«π°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘

«‘∑¬“Õ◊Ëπ Ê ∑’Ëæ∫„π°“√»÷°…“§√—Èßπ’È ¡’Õÿ∫—μ‘°“√≥å∑’Ë‰¡à‰¥â‡æ‘Ë¡

À√◊Õ≈¥≈ßμ“¡¢π“¥¢Õß “√ °—¥∑’Ë‰¥â√—∫ (μ“√“ß∑’Ë 7 ·≈– 8)

«‘®“√≥å

º≈°“√∑¥ Õ∫æ‘…‡©’¬∫æ≈—π‚¥¬ªÑÕπ “√ °—¥¬“‡∫≠®

μ“√“ß∑’Ë 6 §à“∑“ß‡§¡’§≈‘π‘°¢ÕßÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂ ‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)

Õ«—¬«– πÈ”°≈—Ëπ tragacanth 10 100 500 500-R

ALT(U/L) 27.25 ± 7.69 26.33 ± 7.75 27.42 ± 10.92 24.50 ± 7.28 23.50 ± 3.45 25.33 ± 7.20

AST(U/L) 81.83 ± 12.03 83.17 ± 14.12 84.92 ± 17.72 83.33 ± 8.32 69.25 ± 4.97 74.00 ± 7.35

ALP(U/L ) 19.83 ± 3.35 19.67 ± 4.46 19.75 ± 5.01 19.58 ± 5.16 19.25 ± 7.70 19.00 ± 3.67

BUN (¡°./¥≈.) 21.29 ± 4.22 21.09 ± 3.84 20.81 ± 2.78 21.51 ± 3.46 21.08 ± 3.05 20.95 ± 3.56

§√’Õ“μ‘π‘π (¡°./¥≈.) 0.53 ± 0.15 0.50 ± 0.09 0.51 ± 0.06 0.51 ± 0.12 0.50 ± 0.07 0.49 ± 0.08

‚ª√μ’π√«¡(°./¥≈.) 6.33 ± 0.25 6.62 ± 0.40 6.58 ± 0.35 6.43 ± 0.36 6.74 ± 0.28* 6.52 ± 0.25

Õ—≈∫Ÿ¡‘π (°./¥≈.) 4.82 ± 0.19 5.03 ± 0.30 4.96 ± 0.34 4.80 ± 0.29 5.05 ± 0.26 4.88 ± 0.17

∫‘≈‘√Ÿ∫‘π (¡°./¥≈.) 0.09 ± 0.03 0.10 ± 0.04 0.09 ± 0.02 0.09 ± 0.02 0.07 ± 0.02 0.09 ± 0.02

°≈Ÿ‚§ (¡°./¥≈.) 122.42 ± 19.84 114.73 ± 19.98 109.79 ± 11.49 115.27 ± 24.95 119.90 ± 12.82 137.38 ± 28.06

°√¥¬Ÿ√‘°(¡°./¥≈.) 2.28 ± 0.69 2.18 ± 0.63 2.51 ± 0.96 2.15 ± 1.04 2.22 ± 0.67 2.32 ± 0.61

‰μ√°≈’‡´Õ‰√¥å (¡°./¥≈.) 38.70 ± 8.68 48.62 ± 19.38 42.58 ± 6.05 36.24 ± 6.47 32.96 ± 5.16 53.31 ± 36.86

§Õ‡≈ ‡μÕ√Õ≈ (¡°./¥≈.) 58.98 ± 11.03 66.15 ± 18.72 65.94 ± 16.06 61.26 ± 23.29 72.95 ± 12.98 78.78 ± 21.05

Na+(mmol/l) 142.42 ± 1.00 143.00 ± 1.28 144.00 ± 1.65 143.58 ± 1.73 143.83 ± 1.80 142.83 ± 0.94

K+(mmol/l) 7.01 ± 1.28 6.60 ± 1.09 6.85 ± 1.75 6.04 ± 1.35 6.43 ± 1.20 6.48 ± 1.01

Cl-(mmol/l ) 107.25 ± 1.42 108.08 ± 1.62 108.17 ± 1.40 107.00 ± 1.86 106.58 ± 1.31 106.00 ± 1.41

§à“„πμ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
* ·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05)
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¢Õß‰μ¢â“ß´â“¬ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ“®‡°‘¥®“°πÈ”Àπ—°

μ—«∑’ËπâÕ¬°«à“ πÕ°®“°π’ÈÕ“®‡°‘¥®“°°“√¡’¿“«–§—Ëß‡≈◊Õ¥∑’Ë‰μ

√à«¡¥â«¬´÷Ëß àßº≈μàÕ¡«≈πÈ”Àπ—°¢ÕßÕ«—¬«– °“√μ√«®§à“∑“ß

‚≈À‘μ«‘∑¬“· ¥ß„Àâ‡ÀÁπ«à“  “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‰¡à¡’

º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß§à“∑“ß‚≈À‘μ«‘∑¬“¢ÕßÀπŸ∑ÿ°°≈ÿà¡∑’Ë

 —¡æ—π∏å°—∫¢π“¥ “√∑’Ë‰¥â√—∫ º≈°“√μ√«®«‘‡§√“–Àå§à“‡§¡’

§≈‘π‘°μà“ß Ê æ∫«à“ÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 500 ¡°./

°°./«—π ¡’‡æ’¬ß√–¥—∫‚ª√μ’π√«¡„π´’√—Ë¡ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬

 ”§—≠·μà°“√‡ª≈’Ë¬π·ª≈ßπ’È¬—ßÕ¬Ÿà„π™à«ß§à“Õâ“ßÕ‘ß¢ÕßÀπŸ·√μ

ª°μ‘15 ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂„π

¢π“¥∑’Ë∑¥≈Õß‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥ª°μ‘¢Õß§à“

‡§¡’§≈‘π‘°

º≈°“√μ√«®Õ«—¬«–¿“¬„π∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ æ∫«à“ ÀπŸ

‡æ»ºŸâ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂¢π“¥ 10 ¡°./

°°./«—π ¡’Õÿ∫—μ‘°“√≥å°“√‡æ‘Ë¡À¬àÕ¡≈‘¡øÕ¬¥å‡´≈≈å∑’ËªÕ¥≈¥

≈ßÕ¬à“ß¡’π—¬ ”§—≠‰¡àÕ“®°≈à“««à“‡°‘¥®“° “√ °—¥‡π◊ËÕß®“°

‡ªìπ°“√≈¥≈ßÕ¬à“ß‰¡à —¡æ—π∏å°—∫¢π“¥ ¿“«–‡≈◊Õ¥§—Ëß∑’Ë‰μ (kid-

ney congestion) „πÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 100 ·≈–

μ“√“ß∑’Ë 7 º≈°“√μ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)
Õ«—¬«– °“√‡ª≈◊Ë¬π·ª≈ß∑’Ëæ∫

πÈ”°≈—Ëπ Tragacanth 10 100 500 500-R

ªÕ¥ BALT proliferation 8/12 7/11 2/11*,# 6/12 7/12 10/12

À—«„® Myocardiosis 2/12 3/11 1/11 1/12 1/12 1/11

μ—∫ Centrilobular fatty degeneration 2/12 2/11 2/11 7/12*,# 2/12 6/12

Centrilobular hydropic degeneration 4/12 1/11 0/11 3/12 1/12 0/12

‰μ Congestion 1/12 0/12 0/12 4/12# 9/12*,# 7/12*,#

Hydronephrosis 0/12 0/12 0/12 1/12 0/12 1/12

≈”‰ â‡≈Á° GALT proliferation in submucosa 2/12 1/11 1/11 1/12 2/12 2/12

≈”‰ â„À≠à„À≠à GALT proliferation in submucosa 2/12 1/11 1/11 1/12 2/12 2/12

μàÕ¡À¡«°‰μ Cortical fatty infiltration 6/12 6/11 2/11 1/12*,# 7/12 10/12

μ—«‡≈¢„πμ“√“ß· ¥ß„π√Ÿª¢Õß®”π«πÀπŸ∑’Ëμ√«®æ∫°“√‡ª≈’Ë¬π·ª≈ß/®”π«πÀπŸ∑—ÈßÀ¡¥„π°≈ÿà¡
*·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ”Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05)
# ·μ°μà“ß®“°°≈ÿà¡§«∫§ÿ¡¥â«¬ tragacanth Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05)
BALT: Bronchiole-associated lymphoid tissue
GALT:Gut-associated lymphoid tissue

μ“√“ß∑’Ë 8 º≈°“√μ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡§«∫§ÿ¡ °≈àÿà¡∑¥≈Õß-¢π“¥ “√ °—¥ (¡°./°°./«—π)
Õ«—¬«– °“√‡ª≈◊Ë¬π·ª≈ß∑’Ëæ∫

πÈ”°≈—Ëπ Tragacanth 10 100 500 500-R

ªÕ¥ BALT proliferation 4/12 3/12 4/12 6/12 2/12 3/12

μ—∫ Centrilobular fatty degeneration 0/12 1/12 0/12 0/12 1/12 2/12

Centrilobular hydropic degeneration 0/12 0/12 0/12 0/12 1/12 1/12

‰μ Hydronephrosis 2/12 2/12 0/12 1/12 1/12 2/12

≈”‰ â‡≈Á° GALT proliferation 1/12 0/12 0/12 0/12 0/12 0/12

≈”‰ â„À≠à GALT proliferation 2/12 2/12 2/12 0/12 1/12 2/12

μ—«‡≈¢„πμ“√“ß· ¥ß„π√Ÿª¢Õß®”π«πÀπŸ∑’Ëμ√«®æ∫°“√‡ª≈’Ë¬π·ª≈ß/®”π«πÀπŸ∑—ÈßÀ¡¥„π°≈ÿà¡
BALT: Bronchiole-associated lymphoid tissue
GALT : Gut-associated lymphoid tissue
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10, 100, 500 ¡°./°°./«—πÀ√◊Õ‡∑’¬∫‡∑à“ª√–¡“≥ 1, 10 ·≈–

50 ‡∑à“¢Õß¢π“¥∑’Ë„™â„π§π ‡ªìπ√–¬–‡«≈“ 6 ‡¥◊Õπ æ∫«à“

 “√ °—¥‰¡à¡’º≈μàÕπÈ”Àπ—°μ—« °“√°‘πÕ“À“√  ÿ¢¿“æ æƒμ‘°√√¡

§à“∑“ß‚≈À‘μ«‘∑¬“  “√ °—¥‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥

ª°μ‘¢Õß§à“‡§¡’§≈‘π‘° º≈°“√μ√«®Õ«—¬«–¿“¬„π∑“ß®ÿ≈

æ¬“∏‘«‘∑¬“æ∫«à“ ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 500 ¡°./°°./

«—π¡’Õÿ∫—μ‘°“√≥å¢Õß¿“«–‡≈◊Õ¥§—Ëß∑’ËÀ≈Õ¥‡≈◊Õ¥¥”∫√‘‡«≥√Õ¬

μàÕ¢Õß‡π◊ÈÕ‰μ à«ππÕ°·≈– à«π„π Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠

 à«πÕÿ∫—μ‘°“√≥å¢Õß°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“Õ◊Ëπ Ê

∑’Ëæ∫„π∫“ßÕ«—¬«–¡’Õÿ∫—μ‘°“√≥å∑’Ë‰¡à —¡æ—π∏å°—∫¢π“¥¢Õß “√

 °—¥ ®÷ß§“¥«à“¡‘‰¥â‡°‘¥®“° “√ °—¥ ¥—ßπ—Èπ √ÿª‰¥â«à“  “√

 °—¥¬“‡∫≠®∑‘æ¬å‚Õ ∂‰¡à°àÕ„Àâ‡°‘¥æ‘…‡©’¬∫æ≈—π·≈–æ‘…

‡√◊ÈÕ√—ß∑’Ë√ÿπ·√ßμàÕ —μ«å∑¥≈Õß

°‘μμ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ °√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–°“√

·æ∑¬å∑“ß‡≈◊Õ° ∑’Ë π—∫ πÿπ∑ÿπ‚§√ß°“√«‘®—¬ ç°“√»÷°…“æ‘…

¢Õß¬“μ”√—∫‡∫≠®∑‘æ¬å‚Õ ∂é ¿≠.π≈‘π¿— √å »—°¥‘Ïμ‘¬ ÿπ∑√

ºŸâÕ”π«¬°“√ ∂“∫—π«‘®—¬ ¡ÿπ‰æ√∑’Ë„Àâ§”·π–π”·≈–Õ”π«¬

§«“¡ –¥«°„π°“√¥”‡π‘πß“π √».π. æ. ¥√.Õπÿ‡∑æ √—ß ’-

æ‘æ‘≤πå ¿“§«‘™“æ¬“∏‘«‘∑¬“ §≥– —μ«·æ∑¬»“ μ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬™à«¬μ√«® Õ∫ ‰≈¥åÕ«—¬«–¿“¬„π

∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ·≈–¿≠. ¥√.Õ—≠™≈’ ®Ÿ±–æÿ∑∏‘ °√¡

æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°∑’Ë™à«¬μ√«®

·°â‰¢μâπ©∫—∫

‡Õ° “√Õâ“ßÕ‘ß

1. ¡π—  À«—ßÀ¡—¥ °—≈¬“, Õπÿ≈—°¢≥“ª°√≥å, °¡≈  «— ¥’¡ß§≈. °“√»÷°…“
ƒ∑∏‘Ï„π°“√∫”√ÿßÀ—«„®¢Õß¬“ÀÕ¡. «. °√¡«‘∑¬.æ. 2529; 28(4): 427-
35.

2. «ÿ≤‘ «ÿ≤‘∏√√¡‡«™.  “√“πÿ°√¡ ¡ÿπ‰æ√ √«¡À≈—°‡¿ —™°√√¡‰∑¬.
°√ÿß‡∑æœ:  ”π—°æ‘¡æå‚Õ‡¥’¬π ‚μ√å; 2540. 620 Àπâ“.

3. Hajiniwa J, Harada M and Morishita I. Properties of essential oil
components of aromatics and their pharmacological effect on mouse
intestine. Pharmacological studies in crude drugs. VII. Yakugaku Zasshi
1963;83:624.

4. Aphisariyakul A. Pharmacological study of some medicinal plants on
rat ileums. Chiang Mai Pharm 1987;3(1):8.

5. Hollander F, Lauber FU and Stein JJ. The pH of gastric mucous
secretion. Am J Physiol 1948;152:645-51.

500 ¡°./°°./«—π ¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπμ“¡¢π“¥ “√ °—¥∑’Ë‰¥â√—∫

·≈–¬—ß§ßæ∫‰¥â§ß„π°≈ÿà¡ 500-R ¿“¬À≈—ßÀ¬ÿ¥„Àâ “√ °—¥

¥—ßπ—Èπ°“√‡ª≈’Ë¬π·ª≈ßπ’ÈÕ“®‡°‘¥®“° “√ °—¥¬“‡∫≠®∑‘æ¬å

‚Õ ∂ àßº≈‡æ‘Ë¡ª√‘¡“≥‡≈◊Õ¥®“°À—«„®·≈–‰ª¬—ß‰μ¡“°¢÷Èπ ®÷ß

μ√«®æ∫°“√§—Ëß¢Õß‡≈◊Õ¥„πÀ≈Õ¥‡≈◊Õ¥¥”∫√‘‡«≥√Õ¬μàÕ¢Õß

‡π◊ÈÕ‰μ à«ππÕ°·≈– à«π„π (cortico-medullary junction

congestion) ‡æ‘Ë¡¢÷Èπ Õ¬à“ß‰√°Áμ“¡‰¡àæ∫æ¬“∏‘ ¿“æ„π à«π

¢Õß‚°≈‡¡Õ√Ÿ≈— ·≈–∑àÕ‰μ à«πμà“ß Ê „π¢≥–∑’ËÀπŸ‡æ»‡¡’¬∑’Ë

‰¥â√—∫ “√ °—¥¢π“¥‡∑à“°—π‰¡àæ∫¿“«–‡≈◊Õ¥§—Ëß∑’Ë‰μ ¥—ßπ—Èπ°“√

‡ª≈’Ë¬π·ª≈ßπ’ÈÕ“®‡ªìπ°“√μÕ∫ πÕßμàÕ¬“∑’Ë·μ°μà“ß√–À«à“ß

‡æ» (gender difference) ‡™àπ‡¥’¬«°—∫°“√„Àâ¬“ÀÕ¡„π

¢π“¥∑’Ë‡∑à“°—π·°àÀπŸ∑—Èß Õß‡æ» æ∫«à“ ¬“ÀÕ¡≈¥§«“¡¥—π

‚≈À‘μ„πÀπŸ¢“«‡æ»ºŸâ‰¥â¥’°«à“‡æ»‡¡’¬1 „π “√ °—¥μ”√—∫¬“

‡∫≠®∑‘æ¬å‚Õ ∂Õ“®¡’ “√¬Ÿ®’πÕ≈ (eugenol) ´÷Ëßæ∫‰¥â„π

°“πæ≈Ÿ  “√™π‘¥π’È¡’§ÿ≥ ¡∫—μ‘¢¬“¬À≈Õ¥‡≈◊Õ¥ (vasorela-

xant) ∑”„ÀâÕ—μ√“°“√‰À≈¢Õß‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ·≈–§«“¡¥—π‚≈À‘μ

≈¥≈ß16,17 πÕ°®“°π’È¡’√“¬ß“π«à“ eugenol  “¡“√∂ªÑÕß°—π°“√

‡°‘¥æ‘…μàÕ‰μ¢ÕßÀπŸ·√μ18 ®÷ßÕ“®¡’ à«π‡°’Ë¬«¢âÕß°—∫¿“«–

‡≈◊Õ¥§—Ëß∑’Ë‰μ·μà‰¡à∑”„Àâ‚§√ß √â“ß¢Õß‰μ‡ ’¬À“¬ ¥—ßπ—Èπ§«√¡’

°“√»÷°…“‡æ‘Ë¡‡μ‘¡μàÕ‰ª„π¥â“π “√ÕÕ°ƒ∑∏‘Ïμà“ß Ê ∑’Ë®–¡’º≈

μàÕ°“√‡æ‘Ë¡ª√‘¡“≥°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥À√◊Õ§«“¡¥—π‡≈◊Õ¥

°“√‡ª≈’Ë¬π·ª≈ß∑’Ëæ∫„πÕ«—¬«–Õ◊Ëπ Ê ‰¡à¡’§«“¡ —¡æ—π∏å°—∫

¢π“¥∑’Ë‰¥â√—∫®÷ß‰¡àÕ“®°≈à“««à“ ‡°‘¥®“° “√ °—¥¬“‡∫≠®∑‘æ¬å

‚Õ ∂ °“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“  “√ °—¥¬“‡∫≠®∑‘æ¬å

‚Õ ∂‰¡à∑”„Àâ‡°‘¥æ‘…‡√◊ÈÕ√—ß∑’Ë√ÿπ·√ßμàÕ —μ«å∑¥≈Õß ·μà
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Abstract

Acute and Chronic Toxicity Study of Benjathiposoth Extract
Songpol Chivapat*, Pornchai Sincharoenpokai*, Pranee Chavalittumrong†

*Medicinal Plant Research Institute, †Senior Technical Office, Department of Medical Sciences, Ministry of Public
Health, Nonthaburi

A Thai traditional medicine called Benjathiposoth has been reported to possess hypotensive activity.  The
recipe for preparing medication contains 10 types of herbal materials.  An acute toxicity study in mice by
gavaging the ethanolic extract of Benjathiposoth at single doses of 2.5, 5.0 and 10.0 g/kg showed that the
extract produced neither abnormal signs nor mortality and its LD50 value was more than 10.0 g/kg, which is
approximately 1,000 times greater than the human therapeutic dose. The oral six-month chronic toxicity
study of the extract was investigated in 144 Wistar rats divided into six groups (each of 12 per sex).  Groups 1
and 2 were control groups given with distilled water orally and 1.0% tragacanth solution respectively. Groups
3 to 6 were experimental groups administered orally extract of Benjathiposoth at doses of 10, 100, 500 and 500
mg/kg/day.  After six months, the last group (500-R) was further raised without the extract for two weeks in
order to assess reversibility of any adverse effects. The results revealed that the Benjathiposoth extract did not
affect growth, food intake, health and behaviors of the test animals.  The extract at the doses given caused no
significant differences in any hematological parameters between the treatment and control groups.  Clinical
chemistry assays revealed a significant increase in total serum protein in the female group treated with the
highest dose of the extract, which was still within the reference interval of normal rats, whereas other param-
eters showed no significant deviation from the controls.  Histopathology of various visceral organs showed
that the male groups receiving the extract at 100 mg/kg and higher have a higher incidence of fatty liver.
Moreover, these male groups as well as the 500-R group, had higher incidence of kidney congestion when
compared with their corresponding control groups. Nevertheless, no pathological change was found in glom-
erular and tubular kidneys. The incidence of histopathological findings in some organs did not show any dose
dependency; therefore, it was considered as not having been contributed by the extract. In summary, the
extract of Benjathiposoth produced no serious acute or chronic toxicity in experimental animals.

Key words: Benjathiposoth, acute toxicity, chronic toxicity
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