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∫∑§—¥¬àÕ
‰¥â»÷°…“æ‘…‡©’¬∫æ≈—π¢Õß∫—«∫°„πÀπŸ∂’∫®—°√ æ∫«à“ ¢π“¥¢Õßºß∫—«∫°∑’Ë∑”„ÀâÀπŸ∂’∫®—°√

µ“¬√âÕ¬≈– 50 (LD
50
) ¡’§à“¡“°°«à“ 8 °./°°. ·≈–‰¡àæ∫§«“¡º‘¥ª°µ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß

‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–¿“¬„π∑’Ë‡°‘¥®“°∫—«∫°  º≈°“√»÷°…“æ‘…‡√◊ÈÕ√—ß„πÀπŸ·√∑æ—π∏ÿå«‘ µ“√å∑’Ë·∫àßÕÕ°‡ªìπ 6
°≈ÿà¡Ê≈– 30 µ—« (‡æ»≈– 15 µ—«) ‚¥¬°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ” °≈ÿà¡∑’Ë 2 ∂÷ß 5 ‡ªìπ°≈ÿà¡
∑¥≈Õß∑’Ë‰¥â√—∫ºß∫—«∫°‚¥¬«‘∏’°“√°√Õ°∑“ßª“°„π¢π“¥ 20, 200, 600 ·≈– 1200 ¡°./°°./«—π ‡ªìπ
√–¬–‡«≈“ 6 ‡¥◊Õπ ·≈–°≈ÿà¡∑’Ë 6 ‡ªìπ°≈ÿà¡»÷°…“ recovery ‚¥¬‰¥â√—∫∫—«∫° 1200 ¡°./°°.π“π 6
‡¥◊Õπ‡™àπ°—π·≈â«À¬ÿ¥„Àâ∫—«∫°‡ªìπ‡«≈“ 2  —ª¥“Àå°àÕπ‡®“–‡≈◊Õ¥ æ∫«à“ ÀπŸ∑’Ë‰¥â√—∫ºß∫—«∫°∑ÿ°¢π“¥
¡’πÈ”Àπ—°µ—« °“√°‘πÕ“À“√·≈– ÿ¢¿“æ‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫∫—«∫°¢π“¥ 600
·≈– 1200 ¡°./°°. ¡’®”π«π‡¡Á¥‡≈◊Õ¥¢“«µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) Õ¬à“ß‰√
°Áµ“¡®”π«π‡¡Á¥‡≈◊Õ¥¢“«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕÀ¬ÿ¥„Àâ∫—«∫°¢π“¥ Ÿß‡ªìπ‡«≈“ 2  —ª¥“Àå  °“√µ√«®§à“‡§¡’
§≈‘π‘°¢Õß ’́√—Ë¡æ∫«à“ ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫∫—«∫°¢π“¥ 600 ¡°./°°.¢÷Èπ‰ª¡’√–¥—∫‚´‡¥’¬¡·≈–§≈Õ‰√¥å Ÿß
°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ·≈–ÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ºß∫—«∫° 1200 ¡°./°°.
¡’√–¥—∫‚´‡¥’¬¡ Ÿß°«à“ °≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠‡™àπ°—π (p<0.05) ·µà°“√‡ª≈’Ë¬π·ª≈ß‡À≈à“π’È¬—ß
§ßÕ¬Ÿà„π™à«ß§à“ª°µ‘ º≈°“√µ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–µà“ßÊ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß∑’Ë∫àß™’È
®”‡æ“–∂÷ß§«“¡‡ªìπæ‘…¢Õß∫—«∫° ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“ ºß∫—«∫°‰¡à∑”„Àâ‡°‘¥§«“¡‡ªìπæ‘…µàÕÀπŸ
·√∑æ—π∏ÿå«‘ µ“√å

°“√»÷°…“§«“¡‡ªìπæ‘…¢Õß ¡ÿπ‰æ√∫—«∫°
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ABSTRACT

Oral acute toxcity of Centella asiatica (L.) Urban powder (CA) in mice revealed
that median lethal dose (LD

50
) of CA was more than 8 g/kg body weight.  Histopathologi-

cal study revealed no abnormality contributed to CA.  Chronic toxicity has been investi-
gated in six groups of Wistar rats, each of 30 rats (15 of each sex).  Group 1 was the water
control group while group 2 to 5 received CA by oral administration at the doses of 20,
200, 600 and 1200 mg/kg/day respectively for six months. Group 6, a recovery group,
received 2000 mg/kg CA and the administration was withdrawn two weeks before
sacrificed. The result revealed that average body weight and food consumption in all
CA-treated groups were not different from those of the control groups. Male rats receiving
CA at 600 and 1200 mg/kg had significantly less white blood cell counts than the control
group (p<0.05); however the number of white blood cell increased after CA discontinuation
for 2 weeks. Male rats receiving 600 mg/kg CA and more had significantly higher levels of
sodium and chloride than control group (p<0.05) and female rats treated with 1200 mg/kg
CA had significantly higher sodium level (p<0.05) as well. However, these alterations were
trivial and within normal range. Histopathological study of various visceral organs did not
show any pathognomonic lesions caused by CA.  Therefore, it may be concluded that CA
produces no toxicity in Wistar rats.

Keywords :  Centella asiatica (L.) Urban, Toxicity

∫∑π”
∫—«∫°  Centella asiatica (L.) Urban «ß»å Umbelliferae(1,2) ‡ªìπ‰¡â≈â¡≈ÿ°Õ“¬ÿÀ≈“¬ªï

≈”µâπ —Èπ ¡’‰À≈À√◊Õ à«π¢Õß≈”µâπ∑’Ë·µ°·¢πß∑Õ¥πÕπ‰ªµ“¡æ◊Èπ¥‘π·≈â«ÕÕ°√“° ·≈–„∫‡®√‘≠
‡µ‘∫‚µ‡ªìπµâπ„À¡àÊ‰¥âÕ¬à“ßµàÕ‡π◊ËÕß „∫‡¥’Ë¬« ÕÕ°‡«’¬πÀ√◊Õ ≈—∫∂’Ë  ·ºàπ„∫√Ÿª‰µÀ√◊Õ§àÕπ¢â“ß°≈¡  °«â“ß
1-7 ´¡. ¬“« 1-4 ´¡. ¢Õ∫„∫À¬—° ‡ âπ„∫ÕÕ°∑’Ë‚§π„∫ 5-7 ‡ âπ °â“π„∫¬“« ™àÕ¥Õ°‡≈Á° ·∫∫™àÕ
´’Ë√à¡ ÕÕ°µ“¡ßà“¡„∫À√◊Õ´Õ°„∫ ¥Õ°‡≈Á°¡“° ¡’°≈’∫¥Õ° 5 °≈’∫  ’¡à«ß·¥ß ‡° √‡æ»ºŸâ 5 Õ—π ‡° √
‡æ»‡¡’¬¡’√—ß‰¢à·∫π 2 ÀâÕß ·≈–°â“π™Ÿ¬Õ¥‡° √§àÕπ¢â“ß —Èπ º≈‡≈Á°¡“°·≈–·∫π  °«â“ß 2-4 ¡¡. ‡ª≈◊Õ°
¡’ —πµ“¡¬“« 7-9 ‡ âπ(2-4) ∫—«∫°¡’‡¢µ°“√°√–®“¬æ—π∏ÿå∑—Ë«‰ª∑—Èß„π‡¢µ√âÕπ·≈–‡¢µÕ∫Õÿàπ∑—Ë«‚≈° ÷́Ëß
√«¡∂÷ß‡Õ‡ ’́¬µ–«—πÕÕ°·≈–‡Õ‡ ’́¬µ–«—πÕÕ°‡©’¬ß„µâ¥â«¬ ¢÷Èπ‰¥â¥’„π∑’Ë™ÿà¡™◊Èπ ∑—Èß∑’Ë‚≈àß·®âß ∑’Ë¡’· ß√”‰√
·≈–„π√à¡ µ—Èß·µàæ◊Èπ∑’Ë√“∫µË”®π∂÷ß∑’Ë Ÿß 3,480 ¡. ‡Àπ◊Õ√–¥—∫πÈ”∑–‡≈(2-5)
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„πµ”√“¬“·ºπ‚∫√“≥¢Õß‰∑¬‰¥â°≈à“«∂÷ß∫—«∫°«à“ „∫„™â√—∫ª√–∑“π‡ªìπÕ“À“√‰¥â  à«π
ª√–‚¬™πå∑“ß¬“π—Èπ ‡ªìπ¬“∫”√ÿß √—°…“‚√§º‘«Àπ—ß ‚√§‡ âπª√– “∑ ¢—∫ªí  “«–   µâπ·≈–„∫‡ªìπ¬“
∫”√ÿßÀ—«„® ·°âÕàÕπ‡æ≈’¬ ‡¡◊ËÕ¬≈â“ ·°â∑âÕß‡ ’¬ Õ“°“√∫‘¥(6) ·≈–¬—ß¡’ √√æ§ÿ≥µâ“πÕ—°‡ ∫Õ’°¥â«¬(7)

§π®’π„™â∫—«∫°µ”≈–≈“¬πÈ”·≈–πÈ”µ“≈‡ªìππÈ”∑ÿ∫“≈ ·°â√âÕπ„π·°â™È”„π ·°âÕàÕπ‡æ≈’¬‰¥â¥’(6)  à«π„πµ”√“
Õ“¬ÿ√‡«∑¢Õßª√–‡∑»Õ‘π‡¥’¬π—Èπ„™â∫—«∫°‡ªìπ¬“∫”√ÿß∑—Ë«‰ª ¬“ ß∫ª√– “∑·≈–§≈“¬°—ß«≈ (sedative
and anxiolytic)(8) ·≈–∫”√ÿß ¡Õß (brain tonic)(9) °“√»÷°…“∂÷ßÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß∫—«∫° æ∫
«à“ ¡’ “√ ”§—≠°≈ÿà¡ triterpene saponins ‰¥â·°à asiaticoside ÷́Ëß¡’ sapogenin §◊Õ asiatic acid
‚¥¬ à«π¢ÕßπÈ”µ“≈‡ªìπ rhamnose µàÕ°—∫ glucose 2 ‚¡‡≈°ÿ≈,  asiaticoside A ·≈– asiaticoside B
¡’ sapogenin §◊Õ 6-b-hydroxyasiatic acid  ·≈– teminolic acid µ“¡≈”¥—∫‚¥¬ à«π¢ÕßπÈ”µ“≈
‡À¡◊Õπ°—∫ asiaticoside ∑ÿ°ª√–°“√(10) Triterpene glycosides Õ◊ËπÊ ‰¥â·°à madecassoside(11),
centellasaponins B ,C ·≈– D(12) ‡ªìπµâπ  πÕ°®“°π’È¡’√“¬ß“π«à“ essential oil „π à«π aerial part
¢Õß∫—«∫°¡’ “√°≈ÿà¡ sesquiterpenoids Õ¬Ÿàª√‘¡“≥¡“° ‡™àπ b-caryophyllene a-humulene,
germacrene-D œ≈œ(13)

®“°√“¬ß“π°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“µà“ßÊ¢Õß ¡ÿπ‰æ√∫—«∫°π—Èπ æ∫«à“  “√ asiatic
acid, madecassic acid ·≈– asiaticoside ¢Õß∫—«∫°∑”„Àâ human fibroblast ¡’°“√ —ß‡§√“–Àå col-
lagen I ‡æ‘Ë¡¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫°“√„™âµ“¡·ºπ‚∫√“≥∑’Ë™à«¬„Àâ·º≈À“¬¥’¢÷Èπ(14)   “√ °—¥¥â«¬‡Œ°
‡´π ‰¥§≈Õ‚√¡’‡∑π ·≈–‡Õ∏“πÕ≈¢Õß∫—«∫°∑—Èßµâπ¡’ƒ∑∏‘Ï≈¥§«“¡¥—π‡≈◊Õ¥„πÀπŸ¢“«∑’Ë‡Àπ’Ë¬«π”„Àâ¡’
§«“¡¥—π‡≈◊Õ¥ Ÿß‰¥â‚¥¬°≈‰°°“√ÕÕ°ƒ∑∏‘Ïπà“®–‡°‘¥®“°°“√¢¬“¬À≈Õ¥‡≈◊Õ¥(15)   “√ °—¥¥â«¬‡Õ∏“πÕ≈
¢Õß∫—«∫°¢π“¥ 100 ¡°./°°. ¡’ƒ∑∏‘Ïµâ“π§«“¡‡§√’¬¥‡∑’¬∫‡∑à“°—∫ diazepam 2.5 ¡°./°°.(16)  “√
 °—¥¥â«¬ 50% ‡Õ∏“πÕ≈¢Õß∫—«∫°¡’ƒ∑∏‘Ï°¥√–∫∫ª√– “∑ à«π°≈“ß·≈–¬—ß¡’ƒ∑∏‘Ïµâ“π¿“«–´÷¡‡»√â“
(antidepressant) ‡™àπ‡¥’¬«°—∫ imipramine ·≈– d-amphetamine ‚¥¬ºà“π∑“ß D2 receptor ·≈–
cholinominetic action ÷́Ëß∂Ÿ° block ¥â«¬ atropine ·≈– chlorpromazine(17)  “√ °—¥¥â«¬ 95%
·Õ≈°ÕŒÕ≈å¢Õß√“°∫—«∫° “¡“√∂ªÑÕß°—π°“√‡°‘¥·º≈„π°√–‡æ“–¢ÕßÀπŸ¢“«∑’Ë‡Àπ’Ë¬«π”‚¥¬«‘∏’
restraint stress ‰¥âÕ¬à“ß¡’π—¬ ”§—≠(18) ƒ∑∏‘Ï∑’Ëπà“ π„®Õ’°ª√–°“√Àπ÷Ëß  §◊Õ “√ °—¥¥â«¬‡¡∏“πÕ≈
¢Õß∫—«∫° “¡“√∂°“√¬—∫¬—Èß‡°‘¥‡π◊ÈÕßÕ°∑’Ë°√–µÿâπ‚¥¬ Epsteinbar virus „πÀ≈Õ¥∑¥≈Õß‰¥â¥’(19) ®“°
√“¬ß“π°“√»÷°…“∑“ß§≈‘π‘°æ∫«à“ ¢’Èº÷ÈßÀ√◊Õºß¬“∑’Ë¡’ à«πº ¡¢Õß “√ °—¥∫—«∫°™à«¬‡√àß°“√À“¬¢Õß
·º≈‰¥â ¬“‡µ√’¬¡∑’Ëº ¡∫—«∫° “¡“√∂√—°…“·º≈‡√◊ÈÕ√—ß‰¥â¥’  “√ °—¥∫—«∫°∑”„Àâ·º≈‰ø‰À¡â„π√–¥—∫ 2
·≈– 3 À“¬‡√Á«¢÷Èπ ·≈–ªÑÕß°—π°“√À¥µ—«À√◊Õ°“√∫«¡∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ‰¥â Õ’°∑—Èß¬—ß¬—∫¬—Èß°“√ √â“ß
·º≈‡ªìπ∑’Ë‡°‘π°«à“√–¥—∫ª°µ‘‰¥â(11) „π°“√∑¥≈Õß„™â total triterpene fraction ®“°∫—«∫°„πºŸâ∑’Ë¡’¿“«–
venous hypertension ∑’Ë¡’Õ“°“√∫«¡¢Õß¢âÕ‡∑â“·≈–ΩÉ“‡∑â“π—Èπ æ∫«à“ “√¥—ß°≈à“«™à«¬≈¥°“√‡æ‘Ë¡
§«“¡ “¡“√∂„π°“√´÷¡ºà“π¢ÕßÀ≈Õ¥‡≈◊Õ¥ΩÕ¬·≈–™à«¬„Àâ°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥„πÀ≈Õ¥‡≈◊Õ¥
¢π“¥‡≈Á°¥’¢÷Èπ¥â«¬(20) ºŸâªÉ«¬∑’Ë¡’·º≈ ulcer „π°√–‡æ“–Õ“À“√·≈–≈”‰ â‡¡◊ËÕ‰¥â√—∫ª√–∑“π titrated extract
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¢Õß∫—«∫°π—Èπ æ∫«à“√âÕ¬≈– 93 ¡’Õ“°“√¥’¢÷Èπ·≈–¡’°“√À“¬¢Õß·º≈√âÕ¬≈– 70(10) πÕ°®“°π’È¡’√“¬ß“π«à“
‡¡◊ËÕ„Àâ∫—«∫°‡ªìπ‡«≈“ 12  —ª¥“Àå·°à‡¥Á°∑’Ë¡’ªí≠À“∑“ß ¡Õßæ∫«à“ ‡¥Á°‡À≈à“π’È¡’§«“¡®”·≈–√Ÿª·∫∫
æƒµ‘°√√¡¥’¢÷Èπ(9)

®“°¢âÕ¡Ÿ≈¥—ß°≈à“«¢â“ßµâπ®–‡ÀÁπ‰¥â«à“ ∫—«∫°‡ªìπ ¡ÿπ‰æ√∑’Ë¡’ √√æ§ÿ≥¥’‡¥àπÀ≈“¬¥â“π‡À¡“–
∑’Ë®–π”¡“æ—≤π“‡ªìπ¬“√—°…“‚√§Õ◊ËπÊπÕ°‡Àπ◊Õ‰ª®“°°“√„™â√—°…“·º≈∑’Ëº‘«Àπ—ß ‡™àπ ¬“≈¥§«“¡¥—π
‚≈À‘µ ¬“√—°…“·º≈„π°√–‡æ“– ¬“§≈“¬§«“¡‡§√’¬¥≈¥§«“¡«‘µ°°—ß«≈ ‡ªìπµâπ ªí®®ÿ∫—π‚√ßæ¬“∫“≈
»Ÿπ¬å‡®â“æ√–¬“Õ¿—¬¿Ÿ‡∫»√å‰¥âπ”ºß„∫∫—«∫°·Àâß¡“‡µ√’¬¡‡ªìπº≈‘µ¿—≥±å√Ÿª·∫∫·§ª´Ÿ≈ ‚¥¬¡ÿàßÀ«—ß
 √√æ§ÿ≥∫”√ÿß ¡Õß ™à«¬„Àâ‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß‰¥â¥’¢÷Èπ Õ¬à“ß‰√°Áµ“¡∂÷ß·¡â«à“∫—«∫°®–∂Ÿ°π”¡“
√—∫ª√–∑“π‡ªìπÕ“À“√‡ªìπ‡«≈“π“π·≈â«°Áµ“¡ ·µà„π°√–∫«π°“√æ—≤π“ ¡ÿπ‰æ√∫—«∫°‡æ◊ËÕ„™â‡ªìπ¬“
À√◊Õº≈‘µ¿—≥±å‡ √‘¡ ÿ¢¿“æπ—Èπ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕßºà“π°“√»÷°…“∑“ßæ‘…«‘∑¬“„π —µ«å∑¥≈Õß
‡π◊ËÕß®“°¢âÕ¡Ÿ≈∑“ßæ‘…«‘∑¬“¢Õß  ¡ÿπ‰æ√™π‘¥π’È¬—ß¡’√“¬ß“π§àÕπ¢â“ßπâÕ¬ ¥—ß‡™àπ °“√»÷°…“æ‘…
‡©’¬∫æ≈—π¢Õß “√ °—¥∫—«∫°µàÕÀπŸ∂’∫®—°√(21)·≈– brine shrimp(22)∑’Ë‰¡àæ∫æ‘… ·µà¡’√“¬ß“π∫àß™’È«à“
 à«π °—¥·Õ≈°ÕŒÕ≈å®“°∫—«∫°· ¥ßƒ∑∏‘Ï°àÕ°≈“¬æ—π∏ÿå·∫∫ frameshift µàÕ Salmonella typhimurium
 “¬æ—π∏ÿå TA 98 ·≈– TA 100(23) ¥—ßπ—Èπ°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å‚¥¬§«“¡ π—∫ πÿπ¢Õß°√¡
æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ°®÷ß‰¥â»÷°…“æ‘…‡©’¬∫æ≈—π·≈–æ‘…‡√◊ÈÕ√—ß¢Õßºß„∫
∫—«∫°‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑“ßæ‘…«‘∑¬“‡æ‘Ë¡¢÷ÈπÕ—π®–‡ªìπª√–‚¬™πå ”À√—∫„™â‡ªìπ·π«∑“ß„π°“√ª√–‡¡‘π
§«“¡ª≈Õ¥¿—¬  Õ’°∑—Èß¬—ß‡ªìπ°“√§ÿâ¡§√ÕßºŸâ∫√‘‚¿§Õ’°∑“ßÀπ÷Ëß¥â«¬

«— ¥ÿ·≈–«‘∏’°“√

 ¡ÿπ‰æ√∫—«∫°

 ”√«®·≈–√«∫√«¡µ—«Õ¬à“ß∫—«∫°®“°·À≈àßª≈Ÿ°„πæ◊Èπ∑’Ë®—ßÀ«—¥π§√ª∞¡ π”¡“µ√«® Õ∫
™◊ËÕ«‘∑¬“»“ µ√åµ“¡À≈—°æƒ°…Õπÿ°√¡«‘∏“π  §◊Õ Cantella asiatica (L.) Urban («ß»å Umbelliferae)
‚¥¬„™â‡Õ° “√®”·π°æ√√≥æ◊™(2,3) ·≈–‡ª√’¬∫‡∑’¬∫°—∫µ—«Õ¬à“ßæ◊™·ÀâßÀ¡“¬‡≈¢ Maxwell 71-410
´÷Ëß®—¥‡°Á∫‰«â∑’Ëæ‘æ‘∏¿—≥±åæ◊™°√ÿß‡∑æ (BK) Õ“§“√ ‘√‘π∏√ °√¡«‘™“°“√‡°…µ√ ·≈–‰¥â®—¥∑”µ—«Õ¬à“ß
æ◊™·Àâß„π°“√»÷°…“ À¡“¬‡≈¢ Bansiddhi 46-1 ‡°Á∫‰«â∑’ËÀâÕßªØ‘∫—µ‘°“√æƒ°…»“ µ√å  ∂“∫—π«‘®—¬
 ¡ÿπ‰æ√ §—¥‡≈◊Õ° à«π∑’Ë„™â §◊Õ „∫∫—«∫° ¥
 —µ«å∑¥≈Õß

ÀπŸ∂’∫®—°√æ—π∏ÿå ICR πÈ”Àπ—°µ—«√–À«à“ß 18-22 °. ®”π«π 20 µ—« (‡æ»≈– 10 µ—«) ·≈–
ÀπŸ·√∑æ—π∏ÿå«‘ µ“√å ®”π«π 180 µ—« (‡æ»≈– 90 µ—«) ‡æ»ºŸâπÈ”Àπ—°µ—« 200-220 °.  ‡æ»‡¡’¬πÈ”
Àπ—°µ—« 180 -200 °. ´◊ÈÕ®“° ”π—° —µ«å∑¥≈Õß·Ààß™“µ‘ »“≈“¬“ ¡À“«‘∑¬“≈—¬¡À‘¥≈  π”¡“‡≈’È¬ß‰«â
„πÀâÕß —µ«å∑¥≈Õß∑’Ë§«∫§ÿ¡ ¿“«–·«¥≈âÕ¡ (Hygienic conventional room) ¢Õß»Ÿπ¬å —µ«å∑¥≈Õß
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 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢  °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å  ‚¥¬„™âÕ“À“√ ”‡√Á®√Ÿª¢Õß∫√‘…—∑
‡®√‘≠‚¿§¿—≥±åÕ“À“√ —µ«å ®”°—¥ ·≈–„ÀâπÈ”°√Õß∑’Ë –Õ“¥‚¥¬‰¡à®”°—¥ª√‘¡“≥
«‘∏’°“√»÷°…“

°“√‡µ√’¬¡ ¡ÿπ‰æ√ ”À√—∫°“√∑¥ Õ∫æ‘…

π” ¡ÿπ‰æ√∫—«∫°¡“≈â“ß„Àâ –Õ“¥ Õ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 45-50 Õß»“‡´≈‡ ’́¬   ∫¥„Àâ
‡ªìπºß·≈â«·√àßºà“πµ–·°√ß‡∫Õ√å 100 ‡æ◊ËÕ„Àâ≈–‡Õ’¬¥ ”À√—∫„™â„π°“√‡µ√’¬¡πÈ”¬“·¢«πµ–°Õπ
 ”À√—∫°“√∑¥ Õ∫æ‘…‡©’¬∫æ≈—π·≈–æ‘…‡√◊ÈÕ√—ßµàÕ‰ª
°“√µ√«®§ÿ≥¿“æ∑“ß‡§¡’·≈–ª√‘¡“≥¢Õß “√ ”§—≠

π”µ—«Õ¬à“ßºß∫—«∫°·Àâß∑’Ë„™â∑¥ Õ∫æ‘…¡“µ√«®À“§ÿ≥¿“æ∑“ß‡§¡’ ‰¥â·°à ª√‘¡“≥¢Õß
§«“¡™◊Èπ ‡∂â“√«¡ ‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥ ª√‘¡“≥¢Õß “√ °—¥¥â«¬‡Õ∑“πÕ≈  “√ °—¥¥â«¬πÈ” ‚¥¬„™â
«‘∏’∑’Ë°”Àπ¥‰«â„π Thai Herbal Pharmacopoeia Vol. 1 ·≈–µ√«®À“ “√ ”§—≠°≈ÿà¡ triterpenes ‚¥¬
„™â HPLC ™π‘¥ multisolvent ¢Õß Water √ÿàπ 600  E ·≈– HPLC column ¢Õß Phemomenex C18
Hyperclone ODS ¢π“¥ (5 µm, 250x 4.6 mm)
°“√»÷°…“æ‘…‡©’¬∫æ≈—π

°√Õ°πÈ”¬“·¢«πµ–°Õπºß∫—«∫°∑’Ë¡’§«“¡‡¢â¡¢âπ 1:5 ∑“ßª“°„Àâ·°àÀπŸ∂’∫®—°√ ‚¥¬°≈ÿà¡
∑¥≈Õß®”π«π 10 µ—« (‡æ»≈– 5 µ—«) ‰¥â√—∫ºß∫—«∫°¢π“¥ 4 °./πÈ”Àπ—°µ—« 1 °°. °√Õ° 2 §√—Èß‡™â“
·≈–∫à“¬ ¿“¬„π 1 «—π §‘¥‡ªìπ¢π“¥∫—«∫°∑’Ë‰¥â√—∫ 8 °./°°.  à«π°≈ÿà¡§«∫§ÿ¡®”π«π 10 µ—«‰¥â√—∫πÈ”
°≈—Ëπ„πª√‘¡“µ√ 20 ¡≈./°°. 2 §√—Èß‡™àπ°—π ®“°π—Èπ —ß‡°µÕ“°“√Õ¬à“ß„°≈â™‘¥∑ÿ°«—π æ√âÕ¡∫—π∑÷°
®”π«πÀπŸµ“¬ ‡¡◊ËÕ§√∫°”Àπ¥ 14 «—π ºà“´“°™—π Ÿµ√µ√«®Õ«—¬«–¿“¬„π ®“°π—Èπ‡°Á∫Õ«—¬«–¿“¬„π
‰¥â·°à  ¡Õß À—«„® ªÕ¥ µ—∫ ‰µ·≈–√–∫∫ ◊∫æ—π∏ÿå·≈â«π”‰ª‡µ√’¬¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ¬âÕ¡¥â«¬ ’  H&E ‡æ◊ËÕ
µ√«®À“§«“¡º‘¥ª°µ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“‚¥¬æ¬“∏‘ —µ«·æ∑¬å
°“√»÷°…“æ‘…‡√◊ÈÕ√—ß

·∫àßÀπŸ‚¥¬«‘∏’ ÿà¡ÕÕ°‡ªìπ 6 °≈ÿà¡ ·µà≈–°≈ÿà¡ª√–°Õ∫¥â«¬ÀπŸ‡æ»ºŸâ 15  µ—« ·≈– ‡æ»‡¡’¬
15 µ—«  ¥—ßπ’È °≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡°√Õ°πÈ”°≈—Ëπª√‘¡“µ√ 10 ¡≈./°°./«—π  °≈ÿà¡∑’Ë 2 ∂÷ß 5
‡ªìπ°≈ÿà¡∑¥≈Õß °√Õ°ºß∫—«∫°„ππÈ”∑’Ë¢π“¥ 20, 200, 600 ·≈– 1200 ¡°./°°./«—π µ“¡≈”¥—∫ ®π
§√∫ 6 ‡¥◊Õπ °≈ÿà¡∑’Ë 6 ‡ªìπ°≈ÿà¡ recovery (R) ∑’Ë‰¥â√—∫ºß∫—«∫°¢π“¥ 1200 ¡°./°°/«—π ®π§√∫ 6
‡¥◊Õπ‡™àπ°—π ·≈â«À¬ÿ¥¬“‡ªìπ‡«≈“ 2  —ª¥“Àå ‡æ◊ËÕµ√«®¥Ÿ«à“°“√‡ª≈’Ë¬π·ª≈ßÀ√◊Õ§«“¡º‘¥ª°µ‘∑’Ë‡°‘¥
¢÷Èπ®–°≈—∫ Ÿàª°µ‘À√◊Õ‰¡à  √–À«à“ß°“√∑¥≈Õß —ß‡°µÕ“°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÀπŸ∑ÿ°«—π ∫—π∑÷°πÈ”Àπ—°
µ—«·≈–Õ“À“√∑’Ë°‘π —ª¥“Àå≈– 1 §√—Èß  À“°¡’ÀπŸµ“¬√–À«à“ß∑¥≈Õß ®–π”¡“ºà“´“°™—π Ÿµ√∑—π∑’

‡¡◊ËÕ§√∫°”Àπ¥ 6 ‡¥◊Õπ‡®“–‡≈◊Õ¥‡æ◊ËÕµ√«®§à“∑“ß‚≈À‘µ«‘∑¬“ ‚¥¬‡§√◊ËÕß«‘‡§√“–ÀåÕ—µ‚π¡—µ‘
√ÿàπ Cell-Dyn 3500 ¢Õß Abbot ·≈–·¬° ’́√—Ë¡‡æ◊ËÕµ√«®§à“æ“√“¡‘‡µÕ√å ∑“ß‡§¡’§≈‘π‘°‚¥¬‡§√◊ËÕß
«‘‡§√“–ÀåÕ—µ‚π¡—µ‘ Hitachi √ÿàπ 912
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®“°π—Èπºà“´“°™—π Ÿµ√µ√«®À“§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„π∑“ß¡À°“¬«‘¿“§ (gross
lesions) ™—ËßπÈ”Àπ—°Õ«—¬«–∑’Ë “¡“√∂™—Ëß‰¥â·≈â«§”π«≥§à“πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å ‡°Á∫Õ«—¬«–¥Õß„ππÈ”¬“
10% ∫—ø‡øÕ√åøÕ√å¡“≈‘π π”‰ªºà“π°√–∫«π°“√‡µ√’¬¡ ‰≈¥å∑“ß®ÿ≈°“¬«‘¿“§»“ µ√å ‡æ◊ËÕµ√«®
À“§«“¡º‘¥ª°µ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

¢âÕ¡Ÿ≈§à“ —ß‡°µ∑’Ë‰¥â®“°°“√∑¥≈Õß«‘‡§√“–Àå¥â«¬ ∂‘µ‘ one-way ANOVA ‚¥¬‚ª√·°√¡
SPSS/PC version 9.0 ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¥â«¬ Bonferroni test   à«πÕÿ∫—µ‘°“√≥å¢Õß
°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ „™â Fisher exact ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈
°“√µ√«®§ÿ≥¿“æ·≈– “√°≈ÿà¡ triterpenes ¢Õß∫—«∫°

 ¡ÿπ‰æ√∫—«∫°∑’Ë„™â„π°“√»÷°…“æ‘…§√—Èßπ’È¡’§ÿ≥¿“æºà“π‡°≥±å¡“µ√∞“π∑’Ë°”Àπ¥‰«â„π Thai
Herbal Pharmacopoeia (THP)  à«πª√‘¡“≥ “√°≈ÿà¡ Triterpenes ÷́Ëß‡ªìπ “√ ”§—≠„π∫—«∫°π—Èπ
¬—ß‰¡à¡’¢âÕ°”Àπ¥„π THP º≈°“√µ√«®§ÿ≥¿“æ∑“ß‡§¡’·≈– triterpenes · ¥ß‰«â„πµ“√“ß∑’Ë 1
°“√»÷°…“æ‘…‡©’¬∫æ≈—π

º≈°“√»÷°…“æ‘…‡©’¬∫æ≈—π¢Õßºß∫—«∫° ‚¥¬°√Õ°πÈ”¬“·¢«πµ–°Õπ¢Õßºß∫—«∫°„Àâ·°àÀπŸ
∂’∫®—°√ „π¢π“¥ 4 °./°°.(‡ªìπ¢π“¥∑’Ë “¡“√∂„Àâ‰¥â Ÿß ÿ¥„π 1 §√—Èß) ‚¥¬°√Õ° 2 §√—Èß „π 1 «—π æ∫
«à“ ÀπŸ∂’∫®—°√‰¡à· ¥ßÕ“°“√º‘¥ª°µ‘„¥Ê ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ°≈ÿà¡§«∫§ÿ¡∑’Ë‰¥â√—∫πÈ”°≈—Ëπ ·≈–‡¡◊ËÕ
§√∫°”Àπ¥ 14 «—π ‰¡à¡’ÀπŸµ“¬ ¥—ßπ—Èπ¢π“¥∑’Ë∑”„ÀâÀπŸ∂’∫®—°√µ“¬√âÕ¬≈– 50 À√◊Õ LD

50
 §«√¡’§à“

¡“°°«à“ 8 °./°°.  ®“°°“√ºà“´“°™—π Ÿµ√°Á‰¡àæ∫§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„π∑“ß¡À°“¬«‘¿“§
º≈°“√µ√«®Õ«—¬«–¿“¬„π∑“ß®ÿ≈æ¬“∏‘«‘∑¬“æ∫°“√‡ª≈’Ë¬π·ª≈ß„π∫“ßÕ«—¬«–‰¥â∑—ÈßÀπŸ°≈ÿà¡§«∫§ÿ¡
·≈–°≈ÿà¡∑¥≈ÕßÕ¬à“ß‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß∑’Ë 2) ¥—ßπ—Èπ®÷ß‰¡àÕ“®°≈à“««à“‡ªìπ°“√
‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥®“° ¡ÿπ‰æ√∫—«∫°
°“√∑¥ Õ∫æ‘…‡√◊ÈÕ√—ß

º≈µàÕπÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å πÈ”Àπ—°µ—« °“√°‘πÕ“À“√ ·≈– ÿ¢¿“æ∑—Ë«‰ª

ÀπŸ∑ÿ°°≈ÿà¡∑’Ë‰¥â√—∫ºß∫—«∫°¡’πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å πÈ”Àπ—°µ—«‡¡◊ËÕ‡√‘Ë¡µâπ·≈– ‘Èπ ÿ¥°“√
∑¥≈Õß‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ (µ“√“ß∑’Ë 3 ·≈– 4) „π√–À«à“ß°“√∑¥≈Õßæ∫«à“ ÀπŸ∑ÿ°°≈ÿà¡∑’Ë‰¥â
√—∫∫—«∫°¡’§à“‡©≈’Ë¬πÈ”Àπ—°µ—«·≈–ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠„π
∑ÿ° —ª¥“Àå (‰¡à‰¥â· ¥ßº≈) πÕ°®“°π’È‰¡àæ∫Õ“°“√º‘¥ª°µ‘„¥Ê ∑’Ë·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡  à«πÀπŸ
∑’Ëµ“¬√–À«à“ß∑¥≈Õß‡¡◊ËÕºà“´“°æ∫«à“ °√Õ°¬“æ≈“¥‡¢â“ ŸàªÕ¥

º≈µàÕ§à“∑“ß‚≈À‘µ«‘∑¬“

ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ºß∫—«∫°∑—ÈßÀ¡¥¡’§à“∑“ß‚≈À‘µ«‘∑¬“ à«π„À≠à‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡
¬°‡«âπÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫°¢π“¥ 600 ·≈– 1200 ¡°./°°. ¡’®”π«π‡¡Á¥‡≈◊Õ¥¢“«µË”°«à“°≈ÿà¡
§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ¥—ß· ¥ß‰«â„πµ“√“ß∑’Ë 5 ·≈– 6
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º≈µàÕ§à“∑“ß‡§¡’§≈‘π‘°

ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫° 600 ¡°./°°.¢÷Èπ‰ª √«¡∑—Èß°≈ÿà¡ recovery ¡’√–¥—∫‚´‡¥’¬¡·≈–
§≈Õ‰√¥å Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)  à«π„πÀπŸ‡æ»‡¡’¬π—Èπæ∫«à“ °≈ÿà¡∑’Ë‰¥â√—∫ºß∫—«∫°
1200 ¡°./°°. ¡’√–¥—∫‚´‡¥’¬¡ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) (µ“√“ß∑’Ë 7 ·≈– 8)

º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ßÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫°¢π“¥ 200 ·≈– 1200 °./°°. ¡’Õÿ∫—µ‘°“√≥åæ∫À¬àÕ¡ lymphoid
cells √Õ∫À≈Õ¥≈¡‡≈Á°≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05). ÀπŸ‡æ»ºŸâ°≈ÿà¡∑’Ë‰¥â√—∫ºß∫—«∫° 600 ·≈– 1200
¡°./°°. ¡’Õÿ∫—µ‘°“√≥å¢Õß°“√ – ¡ protein cast ª√‘¡“≥‡≈Á°πâÕ¬∑’Ë sinusoid ¢Õßµ—∫Õ¬à“ß¡’π—¬ ”§—≠
(p<0.05)  à«π‡æ»‡¡’¬°≈ÿà¡∑’Ë‰¥â√—∫ºß∫—«∫° 200 ·≈– 1200 ¡°./°°. π—Èπæ∫ protein cast ‰¥â°≈ÿà¡≈–
2 µ—« ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫°¢π“¥ 200 ¡°./°°.¢÷Èπ‰ª¡’Õÿ∫—µ‘°“√≥å¢Õß°“√ – ¡‰¢¡—π®”π«π‡≈Á°
πâÕ¬∑’ËµàÕ¡À¡«°‰µ à«ππÕ° Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) (µ“√“ß∑’Ë 9 ·≈– 10)

«‘®“√≥å
®“°°“√»÷°…“æ‘…‡©’¬∫æ≈—π‚¥¬°√Õ°ºß∫—«∫°¢π“¥ 8 °./°°. ¿“¬„π 1 «—π ·°àÀπŸ∂’∫

®—°√æ∫«à“  ¡ÿπ‰æ√∫—«∫°‰¡à∑”„Àâ‡°‘¥Õ“°“√æ‘…„¥Ê·≈– —µ«å∑¥≈Õß‰¡àµ“¬ πÕ°®“°π’È‰¡àæ∫«à“°àÕ„Àâ
‡°‘¥æ¬“∏‘ ¿“æ¢ÕßÕ«—¬«–¿“¬„π ¥—ßπ—Èπ¢π“¥¢Õß∫—«∫°∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È¡’§à“ LD

50
¡“°°«à“ 8

°./°°. À√◊Õ§‘¥‡ªìπ 400 ‡∑à“¢Õß¢π“¥∑’Ë„™â„π§π
º≈°“√»÷°…“æ‘…‡√◊ÈÕ√—ß‚¥¬°√Õ°ºß∫—«∫°∑“ßª“°·°àÀπŸ·√∑„π¢π“¥ 20, 200, 600  ·≈–

1200 ¡°./°°. À√◊Õ§‘¥‡ªìπ 1, 10 ,30 ·≈– 60 ‡∑à“¢Õß¢π“¥∑’Ë„™â„π§π · ¥ß„Àâ‡ÀÁπ«à“ ∫—«∫°‰¡à¡’
º≈°√–∑∫µàÕπÈ”Àπ—°µ—« °“√°‘πÕ“À“√ ·≈–πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å¢ÕßÀπŸ·√∑  ÀπŸ∑’Ë‰¥â√—∫∫—«∫°¡’§à“
∑“ß‚≈À‘µ«‘∑¬“‡°◊Õ∫∑—ÈßÀ¡¥‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡  ¬°‡«âπÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫∫—«∫°¢π“¥ 600 ·≈–
1200 ¡°./°°.¡’§à“‡©≈’Ë¬¢Õß®”π«π‡¡Á¥‡≈◊Õ¥¢“«µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠„π¢≥–∑’Ë‰¡àæ∫
°“√‡ª≈’Ë¬π·ª≈ßπ’È„πÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ºß∫—«∫°¢π“¥‡∑à“°—π ´÷ËßÕ“®‡ªìπ°“√µÕ∫ πÕß∑’Ë·µ°µà“ß
‡π◊ËÕß®“°‡æ» (gender difference) ·µà‡¡◊ËÕÀ¬ÿ¥„Àâ∫—«∫° 2  —ª¥“Àåæ∫«à“ °≈ÿà¡ recovery ¡’®”π«π
‡¡Á¥‡≈◊Õ¥¢“« Ÿß¢÷Èπ·≈–‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠®“°°≈ÿà¡§«∫§ÿ¡ ®“°°“√µ√«®‡§¡’§≈‘π‘°„π‡≈◊Õ¥
ÀπŸ·√∑∑’Ë‰¥â√—∫ºß∫—«∫°æ∫«à“ ¡’√–¥—∫πÈ”µ“≈°≈Ÿ‚§ ·≈–‚§‡≈ ‡µÕ√Õ≈‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ·µà
„π§π¡’√“¬ß“π«à“ asiaticoside ∑”„Àâ‡°‘¥¿“«–πÈ”µ“≈·≈–‰¢¡—π„π‡≈◊Õ¥ Ÿß´÷Ëß‡ªìπ¢âÕ§«√√–«—ß‡¡◊ËÕ„™â
∫—«∫°√à«¡°—∫¬“≈¥πÈ”µ“≈·≈–¬“≈¥‰¢¡—π(24) √–¥—∫‚´‡¥’¬¡·≈–§≈Õ‰√¥å∑’Ë Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠„π
ÀπŸ‡æ»ºŸâ°≈ÿà¡∑’Ë‰¥â√—∫ºß∫—«∫° 600 ·≈– 1200 ¡°./°°. ·≈–√–¥—∫‚´‡¥’¬¡∑’Ë Ÿß¢÷Èπ„π‡æ»‡¡’¬∑’Ë‰¥â
√—∫ºß∫—«∫°¢π“¥ 1200 ¡°./°°. π—Èπ®—¥‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬·≈–Õ¬Ÿà„π™à«ß§à“ª°µ‘¢ÕßÀπŸ
·√∑«‘ µ“√å(25)
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°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀ—«„® ªÕ¥ °√–‡æ“–Õ“À“√ ·≈– ≈”‰ â ¡’Õÿ∫—µ‘
°“√≥åÕ¬à“ß‰¡à —¡æ—π∏å°—∫¢π“¥¢Õß∫—«∫°∑’Ë„Àâ ®÷ß‰¡àÕ“®°≈à“«‰¥â«à“‡°‘¥®“°ºß∫—«∫°  °“√ – ¡ ¢Õß
protein cast ª√‘¡“≥‡≈Á°πâÕ¬„π sinusoids ∑’Ëµ—∫¢ÕßÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫∫—«∫° 600 ·≈– 1200 ¡°./
°°.¡’Õÿ∫—µ‘°“√≥å Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ Õ“®®–‡ªìπÕß§åª√–°Õ∫∑“ß‡§¡’∫“ßÕ¬à“ß¢Õß∫—«∫°∑’Ë∂Ÿ°¥Ÿ¥´÷¡
ºà“π∑“ß‡¥‘πÕ“À“√∑“ß portal vessel ¡“¬—ß sinusoids ∑’Ëµ—∫ º≈°“√µ√«®§à“‡§¡’§≈‘π‘°∑’Ë‡°’Ë¬«¢âÕß
°—∫µ—∫™à«¬∫àß™’È«à“ ∫—«∫°‰¡à°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬µàÕ°“√∑”Àπâ“∑’Ë¢Õß‡´≈≈åµ—∫·µàÕ¬à“ß„¥ Õ’°∑—Èß
Õÿ∫—µ‘°“√≥å·≈–§«“¡√ÿπ·√ß¢Õß°“√‡ ◊ËÕ¡¢Õß‡´≈≈åµ—∫·∫∫ fatty degeneration „πÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫
ºß∫—«∫°°Á‰¡à·µ°µà“ß®“°ÀπŸ°≈ÿà¡§«∫§ÿ¡·µàÕ¬à“ß„¥·≈–ÀπŸ‡æ»‡¡’¬°≈ÿà¡∑’Ë‰¥â√—∫ºß∫—«∫°°Á‰¡àæ∫°“√
‡ ◊ËÕ¡¢Õß‡´≈≈åµ—∫·µàÕ¬à“ß„¥ ¥—ßπ—ÈπÕ“®°≈à“««à“ ∫—«∫°‰¡à∑”„Àâ‡°‘¥æ‘…µàÕµ—∫ °“√ – ¡¢Õß‰¢¡—π
ª√‘¡“≥‡≈Á°πâÕ¬ ∑’ËµàÕ¡À¡«°‰µ à«ππÕ°¡’Õÿ∫—µ‘°“√≥å Ÿß¢÷Èπ„πÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫°¢π“¥µ—Èß·µà 200
¡°./°°.  ¢÷Èπ‰ª Õ“®‡°‘¥®“°°“√ – ¡¢ÕßŒÕ√å‚¡π ‡µÕ√Õ¬¥å‡π◊ËÕß®“°∫—«∫°¡’º≈∑”„Àâ‡°‘¥ corti-
costeroid-sparing effect „πÀπŸ·√∑¿“¬„µâ ¿“«–‡§√’¬¥(26) Õ¬à“ß‰√°Áµ“¡°“√‡ª≈’Ë¬π·ª≈ßπ’È‰¡à‰¥â
¡’§«“¡√ÿπ·√ß∑’Ë‡æ‘Ë¡¢÷Èπµ“¡¢π“¥∫—«∫°∑’Ë‰¥â√—∫  à«π„πÀπŸ‡æ»‡¡’¬‰¡àæ∫«à“¡’°“√ – ¡¢Õß‰¢¡—π∑’Ë
µàÕ¡À¡«°‰µ ÷́ËßÕ“®‡π◊ËÕß®“°‡ªìπ°“√µÕ∫ πÕß∑’Ë·µ°µà“ß°—π√–À«à“ß‡æ» (gender-difference)

 √ÿª
°“√»÷°…“æ‘…‡©’¬∫æ≈—π¢Õß ¡ÿπ‰æ√∫—«∫°„πÀπŸ∂’∫®—°√‚¥¬°√Õ°ºß∫—«∫°∑“ßª“°„π¢π“¥

4 °./°°. ‡™â“·≈–∫à“¬ §‘¥‡ªìπ¢π“¥∑’Ë‰¥â√—∫„π 1 «—π §◊Õ 8 °./°°. æ∫«à“ ‰¡à∑”„Àâ‡°‘¥Õ“°“√º‘¥ª°µ‘„¥Ê
‰¡à∑”„ÀâÀπŸµ“¬ ·≈–‰¡à∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–¿“¬„π¢π“¥¢Õß
∫—«∫°∑’Ë∑”„ÀâÀπŸ∂’∫®—°√µ“¬√âÕ¬≈– 50 ¡’§à“¡“°°«à“ 8 °./°°

º≈°“√»÷°…“æ‘…‡√◊ÈÕ√—ß¢Õß∫—«∫°‚¥¬°√Õ°ºß∫—«∫°∑“ßª“°„Àâ·°àÀπŸ·√∑«‘ µ“√å 6 °≈ÿà¡ ‡ªìπ
√–¬–‡«≈“ 6 ‡¥◊Õπ ‚¥¬°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ” °≈ÿà¡∑’Ë 2 ∂÷ß 5 ‰¥â√—∫∫—«∫°¢π“¥ 20, 200,
600 ·≈– 1200 ¡°./°°./«—π ·≈–°≈ÿà¡∑’Ë 6 ‡ªìπ°≈ÿà¡ high recovery ∑’Ë¢π“¥ 1200 ¡°./°°. æ∫«à“
 ¡ÿπ‰æ√∫—«∫°‰¡à¡’º≈µàÕ§à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°µ—« ª√‘¡“≥Õ“À“√∑’ËÀπŸ°‘π ·≈– ÿ¢¿“æ∑—Ë«‰ª  ÀπŸ°≈ÿà¡
∑¥≈Õß∫—«∫°¡’§à“∑“ß‚≈À‘µ«‘∑¬“‡°◊Õ∫∑—ÈßÀ¡¥‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ¬°‡«âπÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫
∫—«∫°¢π“¥ 600 ·≈– 1200 ¡°./°°. ¡’®”π«π‡¡Á¥‡≈◊Õ¥¢“«µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠·≈–
‡¡◊ËÕÀ¬ÿ¥„Àâ∫—«∫° 2  —ª¥“Àåæ∫«à“¡’®”π«π‡¡Á¥‡≈◊Õ¥¢“«‡æ‘Ë¡¢÷Èπ ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫∫—«∫°¢π“¥ 600 ¡°./
°°.¢÷Èπ‰ª¡’√–¥—∫‚´‡¥’¬¡·≈–§≈Õ‰√¥å‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬  à«π‡æ»‡¡’¬∑’Ë‰¥â√—∫∫—«∫°¢π“¥1200 ¡°./°°.
¡’‚´‡¥’¬¡ Ÿß¢÷Èπ‡≈Á°πâÕ¬‡™àπ°—π Õ¬à“ß‰√°Áµ“¡°“√‡ª≈’Ë¬π·ª≈ßπ’È¬—ß§ßÕ¬Ÿà„π¿“«–ª°µ‘ º≈°“√µ√«®
∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–¿“¬„π ‰¡àÕ“®°≈à“«‰¥â«à“ ∫—«∫°∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥ª°µ‘
„¥Ê Õ¬à“ß‰√°Áµ“¡°“√√—∫ª√–∑“π„∫∫—«∫°‡ªìπ‡«≈“π“πµàÕ‡π◊ËÕß§«√¡’°“√µ√«®‡≈◊Õ¥∑“ß‚≈À‘µ«‘∑¬“
·≈–‡§¡’§≈‘π‘°√à«¡¥â«¬‡ªìπ√–¬–‡æ◊ËÕµ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â
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µ“√“ß∑’Ë 1 º≈°“√µ√«®§ÿ≥¿“æ∑“ß‡§¡’·≈–ª√‘¡“≥ “√°≈ÿà¡ Triterpenes ¢Õßºß∫—«∫°

ª√‘¡“≥ % (w/w)

§«“¡™◊Èπ 9.3
‡∂â“√«¡ 11.89
‡∂â“∑’Ë‰¡à≈–≈“¬„π°√¥ 0.12
 “√ °—¥¥â«¬‡Õ∏“πÕ≈ 16.60
 “√ °—¥¥â«¬πÈ” 29.16
Asiaticoside 0.0147
Asiatic acid 0.0110
Madecassoside 0.0792
Madecassic acid 0.0182

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

·æ∑¬å∑“ß‡≈◊Õ°°√–∑√«ß “∏“√≥ ÿ¢ ∑’Ë„Àâ∑ÿπ π—∫ πÿπ‚§√ß°“√«‘®—¬§«“¡‡ªìπæ‘…¢Õß ¡ÿπ‰æ√∫—«∫°
ª√–®”ªïß∫ª√–¡“≥ 2546  ·≈–¢Õ¢Õ∫§ÿ≥ π“ß “«√ÿàßµ–«—π Õ—»«¡—Ëπ§ß π—°«‘∑¬“»“ µ√å°“√·æ∑¬å
∑’Ë™à«¬ —ß‡°µÕ“°“√ —µ«å∑¥≈Õß·≈–™à«¬«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ √«¡∑—Èß‡®â“Àπâ“∑’Ë°≈ÿà¡ —µ«å∑¥≈Õß
 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢∑’Ë™à«¬‡µ√’¬¡ÀâÕß —µ«å∑¥≈Õß·≈–Õÿª°√≥å∑’Ë®”‡ªìπ

µ“√“ß∑’Ë 2 º≈°“√µ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀπŸ∂’∫®—°√∑’Ë∑¥ Õ∫æ‘…

‡©’¬∫æ≈—π¢Õßºß∫—«∫°

ÀπŸ∂’∫®—°√
Õ«—¬«– °“√‡ª≈’Ë¬π·ª≈ß∑’Ëæ∫ °≈ÿà¡§«∫§ÿ¡ °≈ÿà¡∑¥≈Õß

(n=10) (n=10)
 ¡Õß NRL
À—«„® NRL
ªÕ¥ Hemorrhage 1/10 3/10 NS

Congestion 1/10 1/10 NS
µ—∫ Hydropic degeneration 3/10 6/10 NS
‰µ Congestion 6/10 6/10 NS
√–∫∫ ◊∫æ—π∏ÿå NRL
NRL= No remarkable lesions
NS = Not statistically significant from control group(p≥0.05)
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µ“√“ß∑’Ë 3 πÈ”Àπ—°µ—« (°√—¡) ·≈–πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å (%) ¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ºß

∫—«∫°‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡ÀπŸ∑’Ë‰¥â√—∫ºß∫—«∫° (¡°./°°./«—π)

0 20 200 600 1200 1200-R

n=15 n=15 n=15 n=15 n=14 n=14

πÈ”Àπ—°µ—«‡√‘Ë¡µâπ 205.26±11.54 203.13±11.66 203.86±15.11 205.10±10.00 205.34±10.10 199.14±6.16
πÈ”Àπ—°µ—« ÿ¥∑â“¬ 622.39±57.65 616.10±48.99 611.56±68.97 598.71±55.28 647.65±78.98 576.04±+63.66
 ¡Õß 0.35±0.03 0.35±0.04 0.35±0.03 0.36±0.03 0.34±0.04 0.35±0.10
À—«„® 0.24±0.02 0.24±0.02 0.24±0.01 0.24±0.02 0.23±0.01 0.25±0.03
ªÕ¥ 0.28±0.02 0.27±0.04 0.28±0.03 0.28±0.02 0.27±0.03 0.29±0.03
°√–‡æ“–Õ“À“√ 0.36±0.03 0.36±0.03 0.35±0.03 0.36±0.03 0.36±0.02 0.37±0.03
µ—∫ 2.38±0.16 2.42±0.16 2.35±0.16 2.30±0.18 2.34±0.23 2.44±0.16
‰µ´â“¬ 0.21±0.01 0.20±0.02 0.20±0.02 0.20±0.02 0.19±0.02 0.21±0.02
‰µ¢«“ 0.21±0.02 0.21±0.02 0.21±0.02 0.21±0.02 0.20±0.02 0.22±0.02
¡â“¡ 0.17±0.01 0.17±0.03 0.17±0.02 0.17±0.02 0.16±0.02 0.17±0.01
°√–‡æ“–ªí  “«– 0.029±0.006 0.030±0.004 0.031±0.005 0.029±0.005 0.029±0.005 0.031±0.007
Õ—≥±–´â“¬ 0.52+ 0.05 0.51+ 0.08 0.53+0.06 0.52+0.07 0.51 +0.06 0.52 +0.09
Õ—≥±–¢«“ 0.52±0.05 0.52±0.05 0.53±0.05 0.52±0.06 0.50±0.05 0.51±0.09
§à“„πµ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±±±±±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

*·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

µ“√“ß∑’Ë 4  πÈ”Àπ—°µ—« (°√—¡) ·≈–πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å (%) ¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫

ºß∫—«∫°‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡ÀπŸ∑’Ë‰¥â√—∫ºß∫—«∫° (¡°./°°./«—π)

0 20 200 600 1200 1200-R

n=15 n=15 n=15 n=13 n=14 n=14

πÈ”Àπ—°µ—«‡√‘Ë¡µâπ 162.74±9.32 163.89±6.44 160.87±8.40 161.50±7.17 159.52±9.57 163.01±10.45
πÈ”Àπ—°µ—« ÿ¥∑â“¬ 324.44±42.33 329.53±22.21 311.37±31.47 310.61±24.44 320.87±29.94 311.85±19.84
 ¡Õß 0.62±0.07 0.62±0.05 0.64±0.05 0.64±0.05 0.62±0.11 0.62±0.10
À—«„® 0.29±0.03 0.29±0.03 0.28±0.03 0.29±0.03 0.30±0.02 0.28±0.02
ªÕ¥ 0.38±0.05 0.40±0.02 0.37±0.03 0.39±0.03 0.39±0.04 0.38±0.04
°√–‡æ“–Õ“À“√ 0.48±0.05 0.49±0.02 0.47±0.03 0.51±0.06 0.53±0.13 0.48±0.04
µ—∫ 2.26±0.21 2.39±0.28 2.19±0.18 2.30±0.20 2.40±0.23 2.26±0.14
‰µ´â“¬ 0.23±0.02 0.24±0.02 0.23±0.02 0.24±0.02 0.24±0.01 0.24±0.02
‰µ¢«“ 0.25±0.03 0.26±0.02 0.25±0.02 0.25±0.02 0.25±0.02 0.25±0.01
¡â“¡ 0.21±0.03 0.22±0.03 0.20±0.03 0.22±0.03 0.21±0.03 0.19±0.02
°√–‡æ“–ªí  “«– 0.027±0.004 0.030±0.005 0.027±0.004 0.027±0.005 0.026±0.003 0.025±0.005
¡¥≈Ÿ° 0.23±0.09 0.21±0.06 0.23±0.07 0.21±0.08 0.22±0.06 0.21±0.04
√—ß‰¢à´â“¬ 0.018±0.006 0.016±0.005 0.018±0.004 0.019±0.005 0.018±0.005 0.018±0.004
√—ß‰¢à¢«“ 0.017±0.006 0.017±0.005 0.019±0.005 0.017±0.004 0.018±0.007 0.017±0.005
§à“„πµ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±±±±±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

*·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)
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µ“√“ß∑’Ë 5 º≈°“√µ√«®§à“∑“ß‚≈À‘µ«‘∑¬“¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫°‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡ÀπŸ∑’Ë‰¥â√—∫ºß∫—«∫° (¡°./°°./«—π)

æ“√“¡‘‡µÕ√å 0 20 200 600 1200 1200-R

n=15 n=15 n=15 n=15 n=14 n=14

Hematocrit(%) 48.00±1.73 47.17±4.07 43.92±12.30 46.68±1.45 44.28±12.31 45.55±12.69
Hemoglobin (g/dl) 15.65±0.48 15.76±0.34 14.43±4.03 15.38±0.39 14.47±4.01 14.64±4.09
RBC (x106cells/µL) 9.07±0.36 9.00±0.26 8.23±2.31 8.85±0.31 8.37±2.33 8.55±2.41
MCV(fl/red cell) 52.95±1.17 53.54±1.63 49.87±13.89 52.79±1.62 49.37±13.70 49.75±13.87
MCH (pg/red cell) 17.29±0.58 17.52±0.44 16.38±4.57 17.40±0.54 16.13±4.47 16.00±4.47
MCHC (g/dl RBC) 32.63±0.68 32.73±0.34 30.66±8.49 32.97±0.41 30.51±8.46 30.02±8.32
WBC (K/µL) 5.39±1.35 4.07±1.18 4.05±1.35 3.89±1.16* 3.78±1.39*± 4.36±1.57*
Neutrophil (%) 14.19±3.70 15.94±5.54 19.12±8.39 19.62±4.52 20.58±9.81 18.87±8.18
Eosinophil (%) 1.34±0.13 1.53±0.88 1.37±0.59 1.43±0.64 1.60±0.81 1.56±0.73
Lymphocyte (%) 77.67±5.36 74.02±9.69 66.40±20.15 72.39±5.75 63.67±19.53 63.58±20.65
Monocyte (%) 5.10±2.34 6.50±3.99 5.02±2.40 4.95±2.02 5.75±2.69 6.31±5.58
Basophil (%) 1.71±0.77 2.01±0.93 1.49±1.26 1.60±0.85 1.73±1.04 2.32±2.40
Platelet (K/µL) 1003.10±47.72 971.37±62.62 857.80±252.25 955.60±67.64 930.43±265.89 920.73±265.36

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

  *·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

µ“√“ß∑’Ë 6  º≈°“√µ√«®§à“∑“ß‚≈À‘µ«‘∑¬“¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ºß∫—«∫°‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡ÀπŸ∑’Ë‰¥â√—∫ºß∫—«∫° (¡°./°°./«—π)

æ“√“¡‘‡µÕ√å 0 20 200 600 1200 1200-R

n=14# n=15 n=15 n=13 n=14 n=14

Hematocrit(%) 43.29±12.15 46.61±2.10 44.90±1.94 39.96±16.30 42.28±11.89 43.04±11.99
Hemoglobin (g/dl) 14.26±3.99 15.32±0.62 14.86±0.57 13.19±5.38 13.96±3.92 14.16±3.96
RBC (x106cells/µL) 7.43±2.07 7.99±0.48 7.94±0.46 6.90±2.82 7.23±2.04 7.40±2.07
MCV(fl/red cell) 54.34±15.16 58.44±2.43 56.65±1.37 50.28±20.52 54.64±15.26 54.30±15.09
MCH (pg/red cell) 17.92±5.00 19.22±0.79 18.76±0.58 16.61±6.78 18.06±5.03 17.86±4.97
MCHC (g/dl RBC) 30.76±8.53 32.89±0.42 33.11±0.45 28.63±11.63 30.85±8.54 30.70±8.50
WBC (K/µL) 1.75±1.02 2.16±0.75 1.96±0.77 2.10±1.23 2.91±2.16 1.83±0.67
Neutrophil (%) 18.05±10.39 18.49±10.03 17.57±4.94 16.20±10.58 19.16±16.24 15.36±5.66
Eosinophil (%) 1.55±0.87 1.59±0.67 1.28±0.45 1.21±0.75 0.90±0.56 1.25±0.70
Lymphocyte (%) 68.63±21.73 73.38±12.37 76.13±6.83 65.65±27.90 69.27±24.97 70.96±20.33
Monocyte (%) 3.97±2.27 5.10±2.51 3.83±2.19 2.73±1.78 3.11±1.58 4.36±2.37
Basophil (%) 1.13±0.88 1.45±0.87 1.19±0.69 0.89±0.58 0.90±0.59 1.40±0.66
Platelet (K/µL)   794.23±246.66 943.20±89.09 968.70±132.12 786.10±327.97 861.17±252.81 827.33±260.86
§à“„πµ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
*·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)
# ‡®“–‡≈◊Õ¥‰¡à‰¥â 1 µ—«
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µ“√“ß∑’Ë 8  º≈°“√µ√«®§à“∑“ß‡§¡’§≈‘π‘°¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ºß∫—«∫°‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡ÀπŸ∑’Ë‰¥â√—∫ºß∫—«∫° (¡°./°°./«—π)

æ“√“¡‘‡µÕ√å 0 20 200 600 1200 1200-R

n=14# n=15 n=15 n=13 n=14 n=14

AST (U/L) 79.85±13.20 71.80±16.33 76.87±13.62 75.38±10.97 80.43±18.35 78.50±12.51
ALT (U/L) 29.79±10.52 24.87±8.47 27.07±7.95 26.85±5.93.48 30.21±11.00 27.21±7.96
ALP (U/L) 21.07±4.65 19.87±3.79 20.67±5.73 20.38±6.23 22.36±5.60 20.79±4.98
Total protein (g/dl) 6.80±0.30 6.93±0.30 6.83±0.30 6.75±0.25 6.87±0.55 6.97±0.33
Albumin (g/dl) 4.90±0.22 4.92±0.24 4.94±0.19 4.88±0.24 4.99±0.64 4.99±0.32
Globulin (g/dl) 1.90±0.20 2.02±0.15 1.89±0.18 1.86±0.20 1.94±0.12 1.97±0.08
Bilirubin (mg/dl) 0.09±0.04 0.08±0.03 0.09±0.05 0.07±0.03 0.07±0.05 0.08±0.03
BUN (mg/dl) 18.48±2.62 19.27±2.09 20.60±4.08 20.03±2.11 21.59±3.95 18.86±2.35
Creatinine (mg/dl) 0.75±0.04 0.75±0.07 0.79±0.09 0.77±0.05 0.79±0.09 0.75±0.05
Glucose (mg/dl) 142.24±23.46 146.22±16.57 134.82±13.69 135.29±20.28 144.93±24.22 144.23±19.44
Uric acid (g/dl) 0.93±0.57 1.29±1.04 0.88±0.39 0.75±0.32 0.92±0.39 0.81±0.27
Triglyceride (mg/dl) 58.50±29.04 64.39±23.51 48.93±13.00 47.57±13.62 61.24±25.49 75.92±50.06
Cholesterol (mg/dl) 60.53±14.89 70.11±15.66 54.81±11.56 57.85±12.61 64.92±13.45 60.63±16.95
Sodium (mmol/l) 145.57±1.65 145.73±1.62 146.53±1.13 146.85±1.46 147.36±1.50* 147.07±0.73
Potassium (mmol/l) 4.74±0.60 5.02±1.19 4.41±0.67 4.40±0.50 4.36±0.67 4.10±0.60
Chloride (mmol/l) 111.71±1.94 111.20±1.52 112.13±1.64 112.46±1.33 111.93±1.33 112.29±0.83
§à“„πµ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
*·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)
# ‡®“–‡≈◊Õ¥‰¡à‰¥â 1 µ—«

µ“√“ß∑’Ë 7  º≈°“√µ√«®§à“∑“ß‡§¡’§≈‘π‘°¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫°‡ªìπ‡«≈“ 6 ‡¥◊Õπ

°≈ÿà¡ÀπŸ∑’Ë‰¥â√—∫ºß∫—«∫° (¡°./°°./«—π)

æ“√“¡‘‡µÕ√å 0 20 200 600 1200 1200-R

n=15 n=15 n=15 n=13 n=14 n=14

AST (U/L) 80.20±13.09 77.53±9.23 74.40±12.52 77.40±11.70 78.35±7.97 75.86±7.66
ALT (U/L) 34.40±8.34 32.67±4.29 28.67±5.00 33.27±5.26 31.07±4.57 34.50±4.03
ALP (U/L) 53.60±7.74 52.87±10.71 52.27±9.67 55.53±11.66 53.93±9.36 53.78±8.63
Total protein (g/dl) 6.65±0.20 6.61±0.24 6.50±0.21 6.53±0.21 6.67±0.25 6.81±0.30
Albumin (g/dl) 4.29±0.11 4.30±0.10 4.34±0.11 4.31±0.11 4.41±0.15 4.37±0.16
Globulin (g/dl) 2.36±0.22 2.32±0.21 2.16±0.18 2.21±0.18 2.26±0.16 2.43±0.20
Bilirbubin (mg/dl) 0.043±0.023 0.047±0.020 0.047±0.025 0.045±0.026 0.048±0.021 0.057±0.029
BUN (mg/dl) 18.64±2.20 18.42±2.67 17.75±2.05 17.11±2.21 17.68±1.59 19.31±2.28
Creatinine (mg/dl) 0.73±0.05 0.73±0.06 0.71±0.06 0.69±0.04 0.70±0.06 0.73±0.04
Glucose (mg/dl) 195.75±49.63 185.54±40.21 174.33±34.30 172.64±22.33 183.70±23.07 192.82±30.64
Uric acid (g/dl) 2.04±1.78 1.81±1.13 1.96±1.46 1.49±0.53 1.56±0.76 1.96±1.12
Triglyceride (mg/dl) 142.84±31.65 143.24±50.03 129.44±27.25 113.78±24.80 128.37±22.55 130.18±45.79
Cholesterol (mg/dl) 79.98±11.69 74.96±11.20 68.56±10.04 66.58±13.25 69.83±13.19 72.91±18.01
Sodium (mmol/l) 146.33±1.54 146.87±1.13 147.07±1.10 147.80±1.32* 148.29±1.14* 148.14±1.29*
Potassium (mmol/l) 5.56±0.97 5.27±0.85 5.31±1.03 4.95±0.68 4.86±0.68 5.08±0.77
Chloride (mmol/l) 108.93±1.58 109.33±0.98 110.00±1.13 110.67±1.50* 110.50±1.02* 111.07±1.33*
§à“„πµ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
*·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)



«“√ “√°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ªï∑’Ë Ú ©∫—∫∑’Ë Û ¡‘∂ÿπ“¬π-°—π¬“¬π ÚıÙ˜ 15

µ“√“ß∑’Ë 9 º≈°“√µ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ºß∫—«∫°

‡ªìπ‡«≈“ 6  ‡¥◊Õπ

¢π“¥¢Õßºß∫—«∫°(¡°./°°./«—π)

Õ«—¬«– °“√‡ª≈’Ë¬π·ª≈ß∑’Ëæ∫ 0 20 200 600 1200 1200-R

n=15 n=15 n=15 n=15 n=14 n=14

ªÕ¥ Lymphoid proliferated peribronchioles 13/15 11/15 7/15* 11/15 7/14* 11/14
À—«„® Focal myocardiosis (+1) 0/15 0/15 2/15 4/15 2/14 0/14
µ—∫ Hepatocyte fatty degeneration 5/15 9/15 10/15 8/15 8/14 6/14

Protein cast deposited in sinusoids(+1) 0/15 0/15 0/15 6/15* 7/14* 0/14

°√–‡æ“–Õ“À“√ Submucosal edema with PMN 0/15 0/15 1/15 0/15 0/14 0/14
infiltration

≈”‰ â‡≈Á° Lymphoid aggregated in submucosa 1/15 2/15 2/15 1/15 1/14 5/14
 ”‰ â„À≠à 4/15 5/15 2/15 3/15 1/14 1/14
Õ—≥±– No remarkable lesion
µàÕ¡À¡«°‰µ Cortical fatty degeneration (+1) 1/15 3/15 8/15* 6/15* 12/14* 4/14

µ—«‡≈¢„πµ“√“ß· ¥ß„π√Ÿª¢Õß ®”π«πÀπŸ∑’Ëµ√«®æ∫æ¬“∏‘ ¿“æ / ®”π«πÀπŸ∑—ÈßÀ¡¥„π°≈ÿà¡
* ·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’Ë p<0.05
+1 À¡“¬∂÷ß °“√‡ª≈’Ë¬π·ª≈ßæ∫‡æ’¬ß‡≈Á°πâÕ¬ (mild degree)

µ“√“ß∑’Ë 10 º≈°“√µ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ºß

∫—«∫°‡ªìπ‡«≈“ 6  ‡¥◊Õπ

¢π“¥¢Õßºß∫—«∫°(¡°./°°./«—π)

Õ«—¬«– °“√‡ª≈’Ë¬π·ª≈ß∑’Ëæ∫ 0 20 200 600 1200 1200-R

n=15 n=15 n=15 n=13 n=14 n=14

ªÕ¥ Lymphoid proliferated peribronchioles 8/15 9/15 3/15 8/13 7/14 3/14
°√–‡æ“– Chronic gastritis and mucosal 0/15 0/15 0/15 0/13 1/14 0/14

hyperplasia
µ—∫ Protein cast deposited in sinusoids(+1) 0/15 0/15 2/15 0/13 2/14 0/14

‰µ Chronic pyelititis 0/15 0/15 0/15 1/13 0/14 0/14
Pelvic dilatation 0/15 0/15 1/15 1/13 0/14 0/14

≈”‰ â‡≈Á° Lymphoid aggregated in submucosa 2/15 2/15 4/15 0/13 2/14 5/14
 ”‰ â„À≠à 5/15 3/15 0/15 5/13 3/14 3/14
µ—«‡≈¢„πµ“√“ß· ¥ß„π√Ÿª¢Õß ®”π«πÀπŸ∑’Ëµ√«®æ∫æ¬“∏‘ ¿“æ / ®”π«πÀπŸ∑—ÈßÀ¡¥„π°≈ÿà¡
* ·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’Ë p<0.05
+1 °“√‡ª≈’Ë¬π·ª≈ßæ∫‡æ’¬ß‡≈Á°πâÕ¬ (mild degree)
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