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∫∑§—¥¬àÕ
¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‡ªìπ¬“·ºπ‚∫√“≥Àπ÷Ëß„π ’Ëµ”√—∫∑’Ë„™â√—°…“‚√§°…—¬≈‘Èπ°√–∫◊Õ ́ ÷Ëß‚√§π’È

Õ“®‡°‘¥®“° µ—∫Õ—°‡ ∫ µ—∫·¢Áß ¡–‡√Áßµ—∫ À√◊Õ∂ÿßπÈ”¥’Õ—°‡ ∫ Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’√“¬ß“π¢âÕ¡Ÿ≈¥â“π
§«“¡ª≈Õ¥¿—¬¢Õß¬“µ”√—∫π’È  ∂“∫—π«‘®—¬ ¡ÿπ‰æ√‚¥¬§«“¡√à«¡¡◊Õ¢Õß ∂“∫—π°“√·æ∑¬å·ºπ‰∑¬
‰¥â»÷°…“æ‘…‡©’¬∫æ≈—π·≈–æ‘…°÷Ëß‡√◊ÈÕ√—ß¢Õß “√ °—¥¥â«¬πÈ”¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ„πÀπŸ·√∑«‘ µ“√å
‚¥¬«‘∏’ªÑÕπ∑“ßª“°  æ∫«à“ ¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑’Ë∑”„ÀâÀπŸµ“¬√âÕ¬≈– 50 (LD

50
)

¡’§à“¡“°°«à“ 8.0 °./°°. ´÷Ëß‡ªìπ¢π“¥∑’Ë‰¡à∑”„Àâ‡°‘¥Õ“°“√æ‘…‡©’¬∫æ≈—π·≈–§«“¡º‘¥ª°µ‘¢Õß
Õ«—¬«–¿“¬„π ·≈–®“°°“√»÷°…“æ‘…°÷Ëß‡√◊ÈÕ√—ß„πÀπŸ 5 °≈ÿà¡Ê≈– 30 µ—« (‡æ»≈– 15 µ—«)ª√–°Õ∫¥â«¬
°≈ÿà¡§«∫§ÿ¡¥â«¬πÈ” °≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¢π“¥ 0.5, 2.5 ·≈– 5.0 °./°°./
«—π ·≈–°≈ÿà¡»÷°…“ Recovery ‰¥â√—∫ “√ °—¥¢π“¥ 5.0 °./°°./«—π·≈â«À¬ÿ¥„Àâ “√ °—¥ 2  —ª¥“Àå
æ∫«à“  “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‰¡à¡’º≈µàÕ§à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°µ—« ª√‘¡“≥Õ“À“√∑’Ë°‘π  ÿ¢¿“æ
¢ÕßÀπŸ∑¥≈Õß ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 2.5 ·≈– 5.0 °./°°.¡’‡¡Á¥‡≈◊Õ¥¢“«π‘«‚∑√øî≈ Ÿß°«à“
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°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠·µà§ßÕ¬Ÿà„π™à«ß§à“ª°µ‘ ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 5.0 °./°°. ‡æ»ºŸâ
¡’√–¥—∫‚ª·µ ‡ ’́¬¡µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠(p<0.05) ·µà¬—ßÕ¬Ÿà„π™à«ß§à“ª°µ‘  à«πÀπŸ
‡æ»‡¡’¬¡’√–¥—∫‚´‡¥’¬¡ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠·µà®—¥‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬·≈– Õ¬Ÿà
„π™à«ß§à“ª°µ‘‡™àπ°—π ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“ “√ °—¥‰¡à∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘¢Õß§à“∑“ß‚≈À‘µ«‘∑¬“
·≈–§à“∑“ß‡§¡’§≈‘π‘° º≈°“√µ√«®Õ«—¬«–∑“ß¡Àæ¬“∏‘«‘∑¬“·≈–‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“‰¡àæ∫°“√
‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥ª°µ‘Õ—π‡π◊ËÕß¡“®“° “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ

ABSTRACT

Ya-Kae Ka-Sai-Lin-Kra-Bue is one of the fourth Thai traditional recipes used
for the treatment of Ka-Sai-Lin-Kra-Bue disease which may be caused by hepatitis,
cirrhosis, hepatocellular carcinoma or cholecystitis. However, safety data of this traditional
recipe had not yet been reported. Medicinal Plant Research Institute in cooperation with
Institute of Thai Traditional Medicine investigated an acute and a ninety-day subchronic
toxicity study of Ya-Kae Ka-Sai-Lin-Kra-Bue water extract by oral adminstration in
Wistar rats.  It was found that the extract had LD

50
 >8.0 g/kg and this dose did not cause

any acute toxic sign and abnormality of internal organs. Subchronic toxicity study of
the extract was undertaken in six groups of rats (each of 15 male and 15 female) consisting
of a water control group, four treatment groups receiving the extract at the doses of 0.5,
2.5, 5.0 g/kg/day and a high recovery group receiving 5.0 g/kg/day for 90 day and
followed by a 14-day of extract discontinuation respectively.  The extract did not affect
average body weight, food consumption, health and general appearance of the animals.
The significantly higher percentages of neutrophil in male rats treated with 2.5 and 5.0
g/kg/day of extract were within normal range. Male rats receiving 5.0 g/kg/day extract
had significantly lower serum potassium levels than their control group (p<0.05); however
it was within normal range. Female rats receiving the highest dose of the extract had
significantly higher sodium level but this change may be trivial and was within normal
range. Taken together, the extract did not cause any abnormality in  hematological and
clinical chemistry values. Gross pathology and histopathology of internal organs did not
reveal any abnomality induced by the extract.
Keywords: Ya-Kae-Ka-Sai-Lin-Kra-Bue, acute and chronic

toxicity, Thai traditional recipe
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∫∑π”
°…—¬ ‡ªìπ‚√§∑’Ë∑”„Àâ¡’Õ“°“√·Ààß§«“¡‡ ◊ËÕ¡‚∑√¡ Ÿ́∫ºÕ¡  ÿ¢¿“æ‰¡à ¡∫Ÿ√≥å ‡π◊ËÕß®“°

‡ªìπ‚√§À√◊Õ‰¢âÕ¬à“ß„¥Õ¬à“ßÀπ÷Ëß ÷́Ëß∑”≈“¬ ÿ¢¿“æ„Àâ‡ ◊ËÕ¡‚∑√¡≈ß‡ªìπ‡«≈“µàÕ‡π◊ËÕß°—π‚¥¬¡‘‰¥â√—∫
°“√∫”∫—¥√—°…“À√◊Õ√—°…“‰¡à∂Ÿ°‚√§À√◊Õ‰¢â‚¥¬µ√ß ‚√§°…—¬®÷ß√«¡°≈ÿà¡‚√§·≈–°≈ÿà¡Õ“°“√º‘¥ª°µ‘
À≈“¬ÊÕ¬à“ß‰«â¥â«¬°—π ́ ÷Ëß·µà≈–Õ¬à“ß¡’§«“¡ —¡æ—π∏å°—πÀ√◊Õ‰¡à°Á‰¥â ·µà¡’°≈ÿà¡Õ“°“√√à«¡°—π§◊Õ ºÕ¡·Àâß
‚≈À‘µ®“ß º‘«Àπ—ß´’¥‡À≈◊Õß ª«¥‡¡◊ËÕ¬µ“¡√à“ß°“¬·≈–°≈â“¡‡π◊ÈÕ √Ÿâ ÷°·πàπ·≈–Àπ—°µ—« °‘π‰¡à‰¥âπÕπ
‰¡àÀ≈—∫ ∫“ß§√—Èß‰ÕÕ“®¡’‡≈◊Õ¥ªπ ªí  “«–‡À≈◊ÕßÀ√◊Õ°√–ª√‘∫°√–ª√Õ¬ ‰¡à¡’·√ß ™“ª≈“¬¡◊Õª≈“¬‡∑â“
‡Àß◊ËÕÕÕ°µ“¡ΩÉ“¡◊ÕΩÉ“‡∑â“ À√◊Õ¡’‡Àß◊ËÕÕÕ°µÕπ°≈“ß§◊π ¬Õ°‡ ’¬«µ“¡Õ°·≈–™“¬‚§√ß ∫“ß√“¬
º‘«Àπ—ßµ°°√– °≈â“¡‡π◊ÈÕ≈’∫  –∑â“π√âÕπ –∑â“πÀπ“«‡ªìπ§√“«Ê ·≈–∑âÕßºŸ°‡ªìπª√–®”  °…—¬·∫àß
‡ªìπ 2 °≈ÿà¡ §◊Õ °…—¬Õ—π∫—ß‡°‘¥·µà°Õß ¡ÿØ∞“π∏“µÿ 8 ®”æ«° ·≈–°…—¬Õ—π∫—ß‡°‘¥‡ªìπÕÿªª“µ‘°“‚√§
18 ®”æ«° ÷́Ëß‡ªìπ‚√§∑’Ë‡°‘¥¢÷Èπ‡Õßµ“¡Õ‘√‘¬“∫∑‚¥¬À“ “‡Àµÿ‰¡à‰¥â ‡™àπ °…—¬≈âπ °…—¬∑—π °…—¬√“°
°…—¬‡À≈Á° °…—¬ªŸ °…—¬ª≈“‰À≈ ·≈– °…—¬≈‘Èπ°√–∫◊Õ ‡ªìπµâπ (1)

°…—¬≈‘Èπ°√–∫◊Õ‡°‘¥‡¡◊ËÕ¡’‚≈À‘µ≈‘Ë¡µ‘¥Õ¬Ÿà∑’Ë™“¬µ—∫‡ªìπµ—«·¢Áß ¬“«ÕÕ°¡“®“°™“¬‚§√ß¢â“ß¢«“
¡’ —≥∞“π¥—ß≈‘Èπ°√–∫◊Õ ¡’Õ“°“√§√—Ëπµ—« ‰¢â®—∫‡ªìπ‡«≈“ ®ÿ° ·πàπÀπâ“Õ° ∫√‘‚¿§Õ“À“√¡‘‰¥â πÕπ‰¡à
À≈—∫‡ªìπª√–®” √à“ß°“¬ Ÿ́∫ºÕ¡ ‡¡◊ËÕπ“π‡¢â“µ—«°…—¬·µ°ÕÕ°‡ªìπ‚≈À‘µ·≈–πÈ”‡À≈◊Õß ́ ’¡‰ª≈”‰ â ∑”„Àâ
‰ âæÕß∑âÕß„À≠à ®÷ß‰¥â™◊ËÕ«à“ ¡“π°…—¬ ‡ªìπ‚√§∑’Ë√—°…“‰¡àÀ“¬ ¬“°∑’Ë®–‡¬’¬«¬“ °“√√—°…“π—Èπ„Àâ·°â
°…—¬µ—Èß·µà¬—ßÕàÕπÕ¬Ÿà´÷ËßÕ“®À“¬À√◊Õ‰¡àÀ“¬°Á‰¥â ¬“∑’Ë„™â„π°“√√—°…“À√◊Õ·°â°…—¬≈‘Èπ°√–∫◊Õµ“¡·ºπ
‚∫√“≥π—Èπ ¡’ 4 ¢π“π §◊Õ ¬“‡π“«ÀÕ¬ ¬“√ÿ°…—¬≈‘Èπ°√–∫◊Õ ¬“·°â°…—¬≈‘Èπ°√–∫◊Õ ·≈–¬“¥Õß·°â°…—¬
≈‘Èπ°√–∫◊Õ∫—Èπª≈“¬(1)

¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑’Ë¡’°“√∫«¡π—Èπ¡’ √√æ§ÿ≥∂à“¬πÈ”‡À≈◊Õß·≈–‚≈À‘µ‡ ’¬ ¢—∫ªí  “«– ™à«¬
√–∫“¬ÕàÕπÊ(1)  µ”√—∫¬“π’Èª√–°Õ∫¥â«¬ æ≠“¡◊Õ‡À≈Á° ·°àπ¢’È‡À≈Á° ¢â“«‡¬Áπ‡Àπ◊Õ Õ¬à“ß≈– 10 µ”≈÷ß
√ß∑Õß (Garcinia hanburyi Hook f.)  “√ â¡ ·≈–¥‘πª√– ‘«¢“« Õ¬à“ß≈– 1 µ”≈÷ß (2) ‚¥¬æ◊™ ¡ÿπ
‰æ√·µà≈–™π‘¥¡’ √√æ§ÿ≥µ“¡µ”√“¬“·ºπ‚∫√“≥·≈–ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“æÕ √ÿª‰¥â¥—ßπ’È æ≠“¡◊Õ‡À≈Á°
( Strychnos ignatii Berg.) ¡’ √√æ§ÿ≥≈¥‰¢â ¥—∫æ‘…°…—¬‚≈À‘µ ‡¡≈Á¥·≈–‡ª≈◊Õ°ª√‘¡“≥πâÕ¬„™â‡ªìπ
¬“·°âÕÀ‘«“µ°‚√§·≈–‡ªìπ¬“∫”√ÿß °√–µÿâπ‰¢ —πÀ≈—ß ·°âÕ—¡æ“µ∫“ßª√–‡¿∑ (1,3) πÕ°®“°π’È¬—ß„™â
∫”√ÿß‡≈◊Õ¥·≈– “√Õ—≈§“≈Õ¬¥å Brucine„πæ≠“¡◊Õ‡À≈Á°„™â‡ªìπ¬“™“‡©æ“–∑’Ë·≈–¬“§≈“¬°≈â“¡‡π◊ÈÕ(4, 5)

¢’È‡À≈Á° (Cassia siamea Lamk.) ·°àπ¡’ √√æ§ÿ≥·°â°“¡‚√§ ·°â‰ø∏“µÿæ‘°“√ ∑”„Àâµ—«‡¬Áπ ·°â· ∫
µ“ ·°â‡ âπ ·°â°…—¬ ·°âæ¬“∏‘„π∑âÕß„Àâµ° ‡ªìπ¬“√–∫“¬ (1) øÕ°≈â“ßæ‘…∑—Èßª«ß ·≈–·°â‡ÀπÁ∫™“(6)

 à«π„∫¢’È‡À≈Á°π—Èπ¡’√“¬ß“π«à“Õ“®¬—∫¬—Èß°“√‡°‘¥‡π◊ÈÕßÕ°∑’Ëµ—∫„πÀπŸ¢“«∑’Ë‡Àπ’Ë¬«π”¥â«¬ “√°àÕ¡–‡√Áß
AFB

1
 ‡¡◊ËÕ°‘πÕ“À“√º ¡„∫¢’È‡À≈Á° 2 %(7) À—«¢â“«‡¬Áπ‡Àπ◊Õ (Smilax corbularia Kunth) ¡’ √√æ§ÿ≥

·°âæ¬“∏‘µà“ßÊ ·°â°“¡‚√§ ·°â√âÕπ„π °√–À“¬πÈ” ·°âæÿæÕß º◊Ëπ§—π ∑”„Àâº’¬ÿ∫·Àâß ·°âπÈ”‡À≈◊Õß‡ ’¬
¡–‡√Áß§ÿ¥∑–√“¥ ·≈–·°âª√–¥ß (1, 8) πÕ°®“°π’È¡’°“√„™â‡ªìπ ¡ÿπ‰æ√‡¥’Ë¬«„π°“√√—°…“‚√§¡–‡√Áß¥â«¬ (9)
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¬“ß¢Õß√ß∑Õß (Garcinia hanburyi Hook f.) ¡’ √√æ§ÿ≥ ∂à“¬≈¡ ∂à“¬πÈ”‡À≈◊Õß ∂à“¬‡ ¡À–·≈–
‚≈À‘µ ‡ªìπ¬“∂à“¬Õ¬à“ß·√ß ∂à“¬‚√§∑âÕß¡“π ·°â‚≈À‘µ§—Ëß„π ¡Õß ≈¥§«“¡¥—π‡≈◊Õ¥‰¥âÕ¬à“ß√«¥‡√Á«
ªÑÕß°—π‡ âπ‡≈◊Õ¥„π ¡Õß·µ° (1,10)

®“°°“√ª√–¡«≈¢âÕ¡Ÿ≈∑’Ë√«∫√«¡®“°À¡Õæ◊Èπ∫â“π·≈–µ”√“·æ∑¬å·ºπ‰∑¬·≈â«‡ª√’¬∫
‡∑’¬∫°—∫°“√«‘π‘®©—¬µ“¡°“√·æ∑¬åªí®®ÿ∫—πæÕ √ÿª‰¥â«à“ °…—¬≈‘Èπ°√–∫◊Õ¡’Õ“°“√∑’Ë ”§—≠ §◊Õ µ—∫‚µ
·≈∫ÕÕ°¡“™“¬‚§√ß‡À¡◊Õπ≈‘Èπ°√–∫◊Õ ¡’‰¢â ‡æ√“–¡’Õ“°“√∂ÿßπÈ”¥’Õ—°‡ ∫ √à“ß°“¬ Ÿ́∫ºÕ¡·Àâß µàÕ¡“
‡°‘¥µ—∫‚µ ·≈â«·µ°¡’‚≈À‘µ´÷¡ ∑âÕß„À≠à ´÷Ëßπà“®–‡ªìπÕ“°“√¢Õß¡–‡√Áß„πµ—∫À√◊Õµ—∫·¢Áß À√◊Õ‚√§Õ◊ËπÊ
∑”„Àâµ—∫«“¬ √–¬– ÿ¥∑â“¬¡’‡≈◊Õ¥ÕÕ°‡æ√“–√–∫∫·¢Áßµ—«¢Õß‡≈◊Õ¥‡ ’¬À“¬ ‡≈◊Õ¥‰À≈≈“¡‰ª∑’Ë∑âÕß √—°…“
‰¡à‰¥â πà“®–À¡“¬∂’ß¡–‡√Áß (1) ¥—ßπ—Èπ¬“µ”√—∫·°â°…—¬≈‘Èπ°√–∫◊Õπ’ÈÕ“®‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√π”
¡“„™â ”À√—∫ºŸâªÉ«¬‚√§µ—∫À√◊Õ¡–‡√Áßµ—∫ Õ¬à“ß‰√°Áµ“¡®”‡ªìπµâÕß§”π÷ß∂÷ß§«“¡‡ªìπæ‘…À√◊ÕÕ“°“√
¢â“ß‡§’¬ß∑’ËÕ“®‡°‘¥¢÷Èπ ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß‰¥â»÷°…“æ‘…∑—Èß√–¬–‡©’¬∫æ≈—π·≈–∂÷ß‡√◊ÈÕ√—ß¢Õß¬“·°â°…—¬≈‘Èπ
°√–∫◊Õ„π —µ«å∑¥≈Õß ‡æ◊ËÕ„Àâ∑√“∫¢âÕ¡Ÿ≈¥â“πæ‘…«‘∑¬“∑’Ë®–™à«¬‡ªìπ·π«∑“ß°“√π”¡“„™â∑¥≈Õß∑“ß
§≈‘π‘°À√◊Õ π—∫ πÿπ„Àâ„™â¬“µ”√—∫π’È‰¥âÕ¬à“ßª≈Õ¥¿—¬µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√
¬“·°â°…—¬≈‘Èπ°√–∫◊Õ·≈–°“√‡µ√’¬¡ “√ °—¥

«—µ∂ÿ¥‘∫ ¡ÿπ‰æ√∑’Ë„™â‡ªìπ à«πª√–°Õ∫¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ ®—¥À“·≈–µ√«® Õ∫‚¥¬
 ∂“∫—π°“√·æ∑¬å·ºπ‰∑¬ °√¡æ—≤π“°“√·æ∑¬å·ºπ‰∑¬·≈–°“√·æ∑¬å∑“ß‡≈◊Õ° ‡µ√’¬¡ “√ °—¥
¥â«¬πÈ”¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‚¥¬™—Ëß à«πª√–°Õ∫µà“ßÊµ“¡ Ÿµ√µ”√—∫¬“∑’Ë‰¥â√—∫®“° ∂“∫—π°“√
·æ∑¬å·ºπ‰∑¬„πÕ—µ√“ à«π¥—ßπ’È  æ≠“¡◊Õ‡À≈Á° ·°àπ¢’È‡À≈Á° ¢â“«‡¬Áπ Õ¬à“ß≈– 10 µ”≈÷ß  “√ â¡ ¥‘π
ª√– ‘« Õ¬à“ß≈– 1 µ”≈÷ß ·≈–√ß∑Õß 1 ∫“∑ π” à«πª√–°Õ∫∑—ÈßÀ¡¥º ¡°—π·≈â«µâ¡ °—¥ (reflux)
¥â«¬πÈ”°≈—Ëπ 2 §√—ÈßÊ ≈– 2 ™—Ë«‚¡ß √–‡À¬„Àâ·Àâß¿“¬„µâ‡§√◊ËÕß√–‡À¬ ÿ≠≠“°“» æ∫«à“ ‰¥â “√ °—¥
¥â«¬πÈ”¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ√âÕ¬≈– 29.95 ‚¥¬πÈ”Àπ—°  “√ °—¥∑’Ë‰¥â¡’≈—°…≥–‡ªìπºß·Àâß ’πÈ”µ“≈‰À¡â
π” “√ °—¥¡“≈–≈“¬¥â«¬πÈ”°≈—Ëπª√—∫„Àâ¡’§«“¡‡¢â¡¢âπµà“ßÊµ“¡µâÕß°“√‡æ◊ËÕ„™â∑¥ Õ∫æ‘…µàÕ‰ª
 —µ«å∑¥≈Õß

ÀπŸ·√∑æ—π∏ÿå«‘ µ“√å πÈ”Àπ—°µ—«√–À«à“ß160-180 °√—¡ ®”π«π 170 µ—« ´◊ÈÕ®“° ”π—° —µ«å
∑¥≈Õß·Ààß™“µ‘»“≈“¬“ ¡À“«‘∑¬“≈—¬¡À‘¥≈ π”¡“‡≈’È¬ß‰«â„πÀâÕß —µ«å∑¥≈Õß¢Õß»Ÿπ¬å —µ«å∑¥≈Õß
 ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å  ∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘Õ¬Ÿà√–À«à“ß 25

+1 Õß»“‡´≈‡ ’́¬  §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 60 ‰¥â√—∫· ß «à“ß«—π≈– 12 ™—Ë«‚¡ß ‡≈’È¬ß¥â«¬Õ“À“√

 ”‡√Á®√Ÿª¢Õß∫√‘…—∑ ‡®√‘≠‚¿§¿—≥±å ®”°—¥ ·≈–πÈ”ª√–ª“∑’Ëºà“π°“√°√Õß‰¡à®”°—¥ª√‘¡“≥
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°“√»÷°…“æ‘…‡©’¬∫æ≈—π
 ÿà¡ÀπŸ·√∑®”π«π 20 µ—« ·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡Ê≈– 10 µ—« (‡æ»ºŸâ 5 µ—« ·≈–‡æ»‡¡’¬ 5

µ—«)‚¥¬ °≈ÿà¡∑¥≈Õß‰¥â√—∫ “√≈–≈“¬¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑’Ë¡’§«“¡‡¢â¡¢âπ 2:5
(°√—¡:¡‘≈≈‘≈‘µ√)‚¥¬«‘∏’°√Õ°∑“ßª“° 2 §√—Èß·µà≈–§√—ÈßÀà“ß°—π 6 ™—Ë«‚¡ß  à«πÀπŸ°≈ÿà¡§«∫§ÿ¡‰¥â√—∫πÈ”
°≈—Ëπ∑“ßª“°ª√‘¡“≥ 10 ¡≈./°°. 2 §√—Èß ®“°π—Èπ —ß‡°µÕ“°“√æ‘… Õ¬à“ß„°≈â™‘¥¿“¬À≈—ß‰¥â√—∫ “√ °—¥
5 ™—Ë«‚¡ß·√° ·≈– —ß‡°µ∑ÿ°«—π æ√âÕ¡∫—π∑÷°®”π«πÀπŸµ“¬ ‡¡◊ËÕ§√∫°”Àπ¥ 14 «—π ¥¡ ≈∫ÀπŸ¥â«¬
Õ’‡∑Õ√å·≈â«ºà“´“°™—π Ÿµ√µ√«®Õ«—¬«–¿“¬„π‡æ◊ËÕµ√«®À“§«“¡º‘¥ª°µ‘∑“ß¡Àæ¬“∏‘«‘∑¬“ (gross le-
sions) ·≈–π”™‘Èπ‡π◊ÈÕÕ«—¬«–‰ª‡µ√’¬¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“‡æ◊ËÕµ√«®À“§«“¡º‘¥ª°µ‘‚¥¬
æ¬“∏‘ —µ«·æ∑¬å
°“√»÷°…“æ‘…‡√◊ÈÕ√—ß

·∫àßÀπŸ·√∑®”π«π 150 µ—«‚¥¬«‘∏’ ÿà¡ ÕÕ°‡ªìπ 5 °≈ÿà¡Ê≈– 30 µ—« (‡æ»ºŸâ 15 µ—«·≈–
‡æ»‡¡’¬ 15 µ—«) ¥—ßπ’È °≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡‰¥â√—∫πÈ”°≈—Ëπ∑“ßª“°¢π“¥ 10 ¡≈./°°. °≈ÿà¡∑’Ë 2 ∂÷ß
4 ‡ªìπ°≈ÿà¡∑¥≈Õß‰¥â√—∫ “√ °—¥¥â«¬πÈ”¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑“ßª“° „π¢π“¥ 0.5, 2.5 ·≈– 5.0
°./°°/«—π µ‘¥µàÕ°—π∑ÿ°«—π‡ªìπ‡«≈“ 90 «—π ·≈–°≈ÿà¡∑’Ë 5 ‡ªìπ°≈ÿà¡»÷°…“ recovery ‰¥â√—∫ “√ °—¥ 5.0
°./°°./«—π®π§√∫ 90 «—π·≈â«À¬ÿ¥„Àâ “√ °—¥‡ªìπ‡«≈“ 14 «—π „π√–À«à“ß∑¥≈Õß∫—π∑÷°πÈ”Àπ—°µ—«
ª√‘¡“≥Õ“À“√∑’ËÀπŸ°‘π∑ÿ° —ª¥“Àå  —ß‡°µ ÿ¢¿“æ·≈–Õ“°“√· ¥ßÕÕ°¢ÕßÀπŸÕ¬à“ß„°≈â™‘¥∑ÿ°«—π ∂â“¡’
ÀπŸµ“¬À√◊Õ„°≈âµ“¬ (moribund) ®–ºà“´“°™—π Ÿµ√∑—π∑’ ‡¡◊ËÕÀπŸ‰¥â√—∫¬“§√∫°”Àπ¥ 90 «—π Õ¥
Õ“À“√ÀπŸ‡ªìπ‡«≈“ 16 ™—Ë«‚¡ß ®“°π—Èπ¥¡ ≈∫ÀπŸ¥â«¬Õ’‡∏Õ√å ‡ªî¥ºà“™àÕß∑âÕß ‡®“–‡≈◊Õ¥®“° abdomi-
nal aorta π”‰ªÀ“§à“∑“ß‚≈À‘µ«‘∑¬“‚¥¬„™â‡§√◊ËÕß«‘‡§√“–Àå‡´≈≈å‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ √ÿàπ Cell-Dyn 3500
(·≈–·¬° ’́√—Ë¡‡æ◊ËÕµ√«®§à“‡§¡’§≈‘π‘°‚¥¬„™â‡§√◊ËÕß«‘‡§√“–ÀåÕ—µ‚π¡—µ‘ Hitachi    √ÿàπ 912 ®“°π—Èπºà“´“°
™—π Ÿµ√‡æ◊ËÕµ√«®À“°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–∑“ß¡Àæ¬“∏‘«‘∑¬“ (gross lesions) ¢ÕßÕ«—¬«–µà“ßÊ ¥—ßπ’È
 ¡Õß À—«„® ªÕ¥ µ—∫ ‰µ À≈Õ¥≈¡ À≈Õ¥Õ“À“√ °√–‡æ“–Õ“À“√ ¡â“¡ ≈”‰ â µ—∫ÕàÕπ Õ—≥±– µàÕ¡
≈Ÿ°À¡“°  seminal vesicle √—ß‰¢à ¡¥≈Ÿ° µàÕ¡πÈ”π¡ µàÕ¡πÈ”≈“¬ µàÕ¡πÈ”µ“ µàÕ¡‰∑√Õ¬¥å ·≈– µàÕ¡
À¡«°‰µ  ™—ËßπÈ”Àπ—°Õ«—¬«–¿“¬„π∑’Ë™—Ëß‰¥â¥â«¬‡§√◊ËÕß™—Ëß Mettler Toledo   √ÿàπ PB 153  ·≈â«
§”π«≥‡ªìπ§à“πÈ”Àπ—° —¡æ—∑∏å¢ÕßÕ«—¬¬«– (°./πÈ”Àπ—°µ—« 1000 °.) ‡°Á∫Õ«—¬«–µà“ßÊ≈ß„ππÈ”¬“
∫—ø‡øÕ√åøÕ√å¡“≈‘π§«“¡‡¢âπ¢âπ 10% ·≈â«π”™‘Èπ‡π◊ÈÕÕ«—¬«–‰ª‡µ√’¬¡ ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ∑“ßæ¬“∏‘«‘∑¬“∑’Ë
¡’§«“¡Àπ“ 4 ‰¡§√Õπ ¬âÕ¡¥â«¬ ’ H&E ‡æ◊ËÕµ√«®À“§«“¡º‘¥ª°µ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¥â«¬
°≈âÕß®ÿ≈∑√√»πå· ß «à“ß‚¥¬æ¬“∏‘ —µ«·æ∑¬å

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

R

R

R
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º≈°“√∑¥≈Õß
°“√»÷°…“æ‘…‡©’¬∫æ≈—π

ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¢π“¥ 8.0 °./°°. ÷́Ëß‡ªìπ¢π“¥ Ÿß ÿ¥∑’Ë
 “¡“√∂„Àâ‰¥â„π 1«—π ‰¡à· ¥ßÕ“°“√º‘¥ª°µ‘„¥Ê·≈–ÀπŸ‰¡àµ“¬‡¡◊ËÕ§√∫°”Àπ¥ 14 «—π ®“°°“√ºà“
´“°™—π Ÿµ√‰¡àæ∫§«“¡º‘¥ª°µ‘∑“ß¡Àæ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–¿“¬„πµà“ßÊ ·≈–º≈°“√µ√«®™‘Èπ‡π◊ÈÕ
Õ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“‰¡àæ∫§«“¡º‘¥ª°µ‘„¥Ê ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ°≈ÿà¡§«∫§ÿ¡ ¥—ßπ—Èπ¢π“¥
¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑’Ë∑”„ÀâÀπŸµ“¬√âÕ¬≈– 50 (LD

50
) §«√¡’§à“¡“°°«à“ 8.0 °./°°.

°“√»÷°…“æ‘…°÷Ëß‡√◊ÈÕ√—ß

º≈¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊ÕµàÕπÈ”Àπ—°µ—« °“√°‘πÕ“À“√ ·≈–Õ“°“√∑—Ë«‰ª

ÀπŸ∑ÿ°°≈ÿà¡¡’πÈ”Àπ—°µ—«‡©≈’Ë¬‡√‘Ë¡µâπ°àÕπ‰¥â√—∫ “√ °—¥ ( —ª¥“Àå∑’Ë 0)‰¡à·µ°µà“ß®“°°≈ÿà¡
§«∫§ÿ¡¬°‡«âπÀπŸ‡æ»‡¡’¬°≈ÿà¡∑’Ë°”Àπ¥„Àâ‰¥â√—∫ “√ °—¥ 5.0 °./°°./«—π ¡’πÈ”Àπ—°µ—«‡©≈’Ë¬µË”°«à“
°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ÷́ËßÕ“®‡ªìπº≈®“°°“√ ÿà¡·∫àß°≈ÿà¡ µ—Èß·µà —ª¥“Àå∑’Ë 1 ‰ª
®π∂÷ß ‘Èπ ÿ¥°“√∑¥≈Õß ( —ª¥“Àå∑’Ë 13) ÀπŸ∑—Èß Õß‡æ»°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑ÿ°
°≈ÿà¡¡’πÈ”Àπ—°µ—«‡©≈’Ë¬µ≈Õ¥°“√∑¥≈Õß‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ (‰¡à‰¥â· ¥ßº≈) πÈ”Àπ—°µ—« —ª¥“Àå∑’Ë
1 ·≈– —ª¥“Àå ÿ¥∑â“¬· ¥ß‰«â„πµ“√“ß∑’Ë 1 ·≈– 2 ®“°°“√«—¥ª√‘¡“≥Õ“À“√∑’ËÀπŸ°‘πæ∫«à“ ÀπŸ°≈ÿà¡∑’Ë
‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑ÿ°°≈ÿà¡¡’°“√°‘πÕ“À“√‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡„π∑ÿ°
 —ª¥“Àå(‰¡à‰¥â· ¥ßº≈)  „π√–À«à“ß°“√∑¥≈ÕßÀπŸ∑ÿ°°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ ¡’ ÿ¢¿“æ
æƒµ‘°√√¡·≈–Õ“°“√∑’Ë· ¥ßÕÕ°‡ªìπª°µ‘‰¡à·µ°µà“ß®“°ÀπŸ°≈ÿà¡§«∫§ÿ¡

º≈¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊ÕµàÕπÈ”Àπ—°Õ«—¬«–µà“ßÊ

º≈°“√ºà“´“°™—π Ÿµ√µ√«®À“°“√‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥ª°µ‘∑“ß¡Àæ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–
¿“¬„π¢ÕßÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õπ—Èπ ‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥ª°µ‘‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ÀπŸ°≈ÿà¡§«∫§ÿ¡ ÀπŸ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑ÿ°°≈ÿà¡¡’πÈ”Àπ—° —¡æ—∑∏å¢Õß
Õ«—¬«–µà“ßÊ‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ¬°‡«âπÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 5.0 °./°°./«—π ¡’
§à“πÈ”Àπ—° —¡æ—∑∏å¢Õß°√–‡æ“–Õ“À“√ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) (µ“√“ß∑’Ë 1
·≈– 2)

º≈µàÕ§à“∑“ß‚≈À‘µ«‘∑¬“

ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¡’§à“æ“√“¡‘‡µÕ√åµà“ßÊ∑“ß‚≈À‘µ«‘∑¬“‰¡à·µ°
µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ¬°‡«âπÀπŸ‡æ»ºŸâ°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 2.5 ·≈– 5.0 °./°°./«—π ¡’‡¡Á¥‡≈◊Õ¥
¢“«™π‘¥π‘«‚∑√øî≈ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 3 ·≈– 4)
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µ“√“ß∑’Ë 1 πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å ( °√—¡/πÈ”Àπ—°µ—« 1000 °√—¡) ·≈–πÈ”Àπ—°µ—« (°√—¡) ¢Õß
ÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ ‡ªìπ‡«≈“ 3 ‡¥◊Õπ

§à“„πµ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ +  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
* ·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ p<0.05

5.0-R = high recovery group

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

Õ«—¬«–/πÈ”Àπ—°µ—«

  ¡Õß 4.34+0.34 4.42+0.37 4.41+0.43 4.39+0.48 4.14+0.37

 À—«„® 2.70+0.18 2.61+0.19 2.60+0.15 2.77+0.35 2.58+0.25

 ªÕ¥ 3.14+0.22 3.18+0.29 3.09+0.34 3.25+0.25 2.93+0.27

 °√–‡æ“–Õ“À“√ 3.81+0.39 3.70+0.31 3.97+0.33 4.17+0.32* 3.81+0.29

 µ—∫ 26.14+1.98 26.11+1.87 26.65+2.41 26.79+3.15 26.22+1.54

 ‰µ ấ“¬ 2.43+0.20 2.43+0.24 2.50+0.18 2.55+0.21 2.39+0.17

 ‰µ¢«“ 2.54+0.25 2.56+0.19 2.59+0.20 2.65+0.25 2.49+0.15

 ¡â“¡ 1.72+0.20 1.69+0.16 1.74+0.16 1.83+0.21 1.75+0.26

 °√–‡æ“–ªí  “«– 0.66+0.18 0.65+0.14 0.60+0.09 0.69+0.18 0.57+0.15

 Õ—≥±– ấ“¬ 6.02+0.54 6.43+0.71 6.46+1.24 6.41+0.94 5.85+0.51

 Õ—≥±–¢«“ 6.10+0.59 6.43+0.75 6.46+1.12 6.29+0.94 5.65+0.60

 µàÕ¡À¡«°‰µ ấ“¬ 0.07+0.01 0.07+0.01 0.07+0.01 0.08+0.01 0.06+0.01

 µàÕ¡À¡«°‰µ¢«“ 0.07+0.01 0.06+0.09 0.07+0.10 0.07+0.01 0.06+0.01

 πÈ”Àπ—°µ—«‡√‘Ë¡µâπ 204.79+10.40 203.29+11.20 205.86+9.24 202.59+11.12 203.82+8.38

 πÈ”Àπ—°µ—« —ª¥“Àå∑’Ë 13 470.59+46.23 476.95+47.21 470.45+62.78 469.45+53.46 476.47+49.96

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15
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µ“√“ß∑’Ë 2 πÈ”Àπ—°Õ«—¬«– —¡æ—∑∏å (°√—¡/ πÈ”Àπ—°µ—« 1000 °√—¡) ·≈–πÈ”Àπ—°µ—« (°√—¡) ¢Õß
ÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‡ªìπ ‡«≈“ 3 ‡¥◊Õπ

§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)

5.0-R=high recovery group

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

Õ«—¬«–/πÈ”Àπ—°µ—«

  ¡Õß 6.90+0.52 7.08+0.36 7.85+2.04 8.77+5.97 7.09+0.52

 À—«„® 3.01+0.25 3.18+0.26 3.33+0.85 3.03+0.19 3.04+0.25

 ªÕ¥ 4.03+0.29 4.05+0.27 4.53+1.29 4.21+0.26 4.19+0.28

 °√–‡æ“–Õ“À“√ 4.93+0.35 5.04+0.45 5.49+1.45 5.22+0.47 5.28+0.53

 µ—∫ 25.50+2.50 25.06+2.00 27.49+6.67 26.97+1.71 26.74+2.26

 ‰µ ấ“¬ 2.67+0.21 2.70+0.20 2.94+0.69 2.74+0.19 2.65+0.16

 ‰µ¢«“ 2.84+0.27 2.84+0.24 3.08+0.66 2.86+0.24 2.84+0.24

 ¡â“¡ 2.18+0.33 2.15+0.24 2.42+0.54 2.22+0.33 2.17+0.33

 °√–‡æ“–ªí  “«– 0.30+0.07 0.30+0.03 0.32+0.08 0.30+0.04 0.29+0.06

 √—ß‰¢à´â“¬ 0.25+0.08 0.23+0.05 0.26+0.07 0.24+0.05 0.22+0.05

 √—ß‰¢à¢«“ 0.22+0.05 0.22+0.06 0.25+0.07 0.22+0.05 0.21+0.04

 ¡¥≈Ÿ° 2.37+0.88 2.46+0.67 2.72+1.25 2.36+0.59 2.44+0.64

 µàÕ¡À¡«°‰µ ấ“¬ 0.14+0.03 0.15+0.02 0.16+0.04 0.15+0.02 0.14+0.02

 µàÕ¡À¡«°‰µ¢«“ 0.14+0.02 0.14+0.02 0.14+0.03 0.13+0.02 0.12+0.02

 πÈ”Àπ—°µ—«‡√‘Ë¡µâπ 175.53+8.84 171.46+7.17 170.72+9.95 166.35+5.84* 170.53+6.53

 πÈ”Àπ—°µ—« —ª¥“Àå∑’Ë 13 293.61+28.33 278.63+18.95 273.62+26.48 270.12+19.27 265.95+36.74

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15
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µ“√“ß∑’Ë 3 §à“∑“ß‚≈À‘µ«‘∑¬“¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‡ªìπ‡«≈“ 3 ‡¥◊Õπ

§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)

5.0-R=high recovery group

æ“√“¡‘‡µÕ√å

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

 Hematocrit (%) 48.28+2.56 48.22+2.08 47.69+1.23 47.14+1.81 47.07+1.43

 Hemoglobin (g/dl) 15.86+0.67 15.83+0.51 15.72+0.36 15.48+0.51 15.43+0.46

 RBC (x106cells/µL) 9.15+0.56 9.01+0.45 8.96+0.27 8.78+0.44 8.89+0.28

 MCV(fl/red cell) 52.80+1.41 53.88+1.56 53.23+1.40 53.74+1.83 52.24+2.63

 MCH (pg/red cell) 17.37+0.60 17.60+0.50 17.56+0.40 17.65+0.59 17.37+0.44

 MCHC (g/dl RBC) 32.88+0.45 32.86+0.53 32.98+0.41 32.88+0.36 32.80+0.31

 WBC (K/µL) 3.88+0.69 3.72+0.80 4.01+0.77 4.18+0.64 3.95+0.56

 Neutrophil (%) 18.12+4.33 19.57+4.91 22.96+3.76* 25.31+7.38* 21.50+6.91

 Eosinophil (%) 1.43+0.54 1.63+0.57 1.65+0.68 1.20+0.42 1.08+0.36

 Lymphocyte (%) 70.75+6.30 70.47+5.50 66.50+5.27 65.50+9.23 69.46+7.90

 Monocyte (%) 6.99+3.88 6.10+2.69 6.78+3.31 5.94+1.97 6.21+1.69

 Basophil (%) 2.71+1.75 2.22+1.21 2.11+1.10 2.04+1.20 2.09+0.70

 Platelet (K/µL) 1030.03+149.15 1002.10+109.13 1028.77+111.09 1106.37+126.94 982.63+75.27

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15
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µ“√“ß∑’Ë 4 §à“∑“ß‚≈À‘µ«‘∑¬“¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‡ªìπ‡«≈“
3 ‡¥◊Õπ

§à“„πµ“√“ß· ¥ß„π√Ÿª¢Õß§à“‡©≈’Ë¬ +  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
5.0-R= high recovery group

 Hematocrit (%) 46.87+2.39 46.25+1.84 46.29+2.19 45.94+1.26 46.41+1.36

 Hemoglobin (g/dl) 15.34+0.70 15.23+0.52 15.20+0.58 15.13+0.33 15.07+0.37

 RBC (x106cells/µL) 8.08+0.36 8.02+0.33 8.10+0.50 7.90+0.34 7.93+0.29

 MCV(fl/red cell) 57.99+1.66 57.71+1.85 57.20+1.57 58.24+2.16 58.56+1.01

 MCH (pg/red cell) 18.98+0.58 19.00+0.65 18.80+0.63 19.18+0.68 19.01+0.41

 MCHC (g/dl RBC) 32.75+0.43 32.94+0.50 32.85+0.57 32.93+0.31 32.47+0.33

 WBC (K/µL) 2.42+0.60 2.74+0.94 2.78+0.76 2.91+0.96 2.09+0.41

 Neutrophil (%) 15.71+3.33 19.69+8.26 17.71+4.09 16.27+5.21 15.71+3.69

 Eosinophil (%) 1.70+0.51 1.17+0.38 1.57+0.65 1.02+0.33 1.30+0.71

 Lymphocyte (%) 76.20+4.91 71.70+8.21 71.99+4.39 75.61+7.14 76.46+5.10

 Monocyte (%) 4.86+2.14 5.63+1.30 6.51+2.60 5.21+1.77 4.77+1.64

 Basophil (%) 1.54+0.66 1.84+0.56 2.21+0.81 1.91+0.68 1.77+0.56

 Platelet (K/µL) 934.37+56.86 986.53+82.57 1004.00+80.43 991.33+115.88 955.90+72.13

æ“√“¡‘‡µÕ√å

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15
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º≈µàÕ§à“∑“ß‡§¡’§≈‘π‘°

ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¢π“¥ 5.0 °./°°./«—π¡’√–¥—∫‚ª·µ ‡´’¬¡
µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) „π‡æ»‡¡’¬°≈ÿà¡∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 5.0 °./
°°./«—π ¡’√–¥—∫‚´‡¥’¬¡ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) (µ“√“ß∑’Ë 5 ·≈– 6)

µ“√“ß∑’Ë 5 º≈°“√µ√«®§à“∑“ß‡§¡’§≈‘π‘°¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ
‡ªìπ‡«≈“ 3 ‡¥◊Õπ

§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)

5.0-R=high recovery group

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

æ“√“¡‘‡µÕ√å

 ALT (U/L) 31.40+5.83 30.07+5.79 28.53+4.44 26.93+3.58 28.33+6.72
 AST (U/L) 88.40+9.11 88.40+13.20 79.87+10.38 84.60+16.02 86.93+7.78
 ALP (U/L) 62.53+6.05 63.87+8.65 62.40+12.12 65.33+12.61 63.07+14.12
 BUN (mg /dl) 19.13+1.54 19.68+3.00 19.31+3.28 18.81+2.89 18.83+2.54
 Creatinine (mg/dl) 0.76+0.05 0.75+0.07 0.70+0.05 0.73+0.08 0.73+0.05
 Total protein (g/dl) 6.68+0.19 6.67+0.20 6.71+0.29 6.63+0.37 6.61+0.23
 Albumin (g/dl) 4.37+0.11 4.40+0.12 4.42+0.16 4.40+0.22 4.40+0.15
 Bilirubin (mg/dl) 0.04+0.02 0.05+0.02 0.05+0.02 0.06+0.04 0.04+0.02
 Glucose (mg/dl) 186.69+26.03 179.68+29.06186.87+30.86 178.55+20.44 187.51+22.16
 Uric acid (mg/dl) 2.02+1.17 1.78+1.41 1.71+1.09 1.50+1.16 1.50+0.65
 Triglyceride (mg/dl) 101.49+29.27 91.47+24.92 111.78+49.40 85.45+34.21 116.51+40.79
 Cholesterol (mg/dl) 61.51+11.71 63.27+14.55 59.66+12.32 59.64+15.81 56.70+10.83
 Sodium (mmol/l) 147.20+1.26 148.13+1.19 147.67+1.29 148.27+1.71 147.73+1.22
 Potassium (mmol/l) 5.50+0.90 5.12+1.02 4.93+1.07 4.41+0.63* 4.80+1.12
 Chloride (mmol/l) 107.60+1.92 108.53+1.36 108.00+1.13 108.07+1.62 108.47+0.99

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15
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 §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)

5.0-R=high recovery group

µ“√“ß∑’Ë 6 º≈°“√µ√«®§à“∑“ß‡§¡’§≈‘π‘°¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ
‡ªìπ‡«≈“ 3 ‡¥◊Õπ

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

æ“√“¡‘‡µÕ√å

 ALT (U/L) 24.80+10.86 22.47+5.34 20.47+4.12 21.02+4.02 22.41+5.96
 AST (U/L) 80.20+11.76 81.80+10.54 78.27+7.81 73.93+8.88 76.87+13.29
 ALP (U/L) 25.07+4.01 28.80+4.74 27.60+6.08 26.73+5.11 25.20+5.56
 BUN (mg /dl) 20.90+3.61 20.09+3.82 23.99+3.47 21.89+4.08 24.93+4.91
 Creatinine (mg/dl) 0.77+0.10 0.74+0.10 0.79+0.06 0.71+0.07 0.81+0.13
 Total protein (g/dl) 6.79+0.39 6.68+0.18 6.85+0.25 6.89+0.22 6.90+0.26
 Albumin (g/dl) 4.81+0.25 4.74+0.17 4.83+0.26 4.88+0.17 4.92+0.19
 Bilirubin (mg/dl) 0.06+0.03 0.08+0.04 0.08+0.03 0.08+0.02 0.06+0.02
 Glucose (mg/dl) 147.11+19.7 147.62+25.64 136.99+19.02 141.06+16.88 160.52+13.18
 Uric acid (mg/dl) 1.21+0.93 0.99+0.30 1.01+0.50 0.82+0.31 1.35+0.52
 Triglyceride (mg/dl) 44.97+10.17 43.45+9.81 40.77+12.36 46.81+16.25 44.69+9.11
 Cholesterol (mg/dl) 61.33+15.26 57.97+13.98 53.63+10.04 59.50+18.15 65.85+16.63
 Sodium (mmol/l) 146.67+1.18 147.13+1.13 147.20+1.01 147.93+1.03* 147.87+1.36
 Potassium (mmol/l) 4.65+0.75 4.79+0.69 4.31+0.51 4.07+0.49 4.61+0.96
 Chloride (mmol/l) 109.73+1.44 110.20+1.21 110.00+1.46 110.07+1.33 110.67+0.82

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15

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

ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¢π“¥ 2.5 ·≈– 5.0 °./°°./«—π ¡’Õÿ∫—µ‘°“√≥å
¢Õß°“√æ∫À¬àÕ¡ lymphoid cells ∑’Ë™—Èπ submucosa µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)
 à«π°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“∑’ËÕ«—¬«–Õ◊ËπÊ ¡’Õÿ∫—µ‘°“√≥å·≈–√–¥—∫§«“¡√ÿπ·√ß‰¡à —¡æ—π∏å
°—∫¢π“¥¢Õß “√ °—¥∑’Ë„Àâ (µ“√“ß∑’Ë 7 ·≈– 8)
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µ“√“ß∑’Ë 7 º≈°“√µ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬
≈‘Èπ°√–∫◊Õ‡ªìπ‡«≈“ 3 ‡¥◊Õπ

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

Õ«—¬«– °“√‡ª≈’Ë¬π·ª≈ß

Lymphoid proliferated
peribronchioles
Centrilobular fatty
degeneration (+1)
Focal gastritis
Lymphoid aggregated
submucosa
Cortical fatty
degeneration
Nodular cortical
hyperplasia

5/15 7/15 0/15* 1/15 4/15

1/15 6/15 2/15 3/15 10/15

0/15 0/15 0/15 0/15 1/15
8/15 2/15 0/15* 0/15* 1/15*
1/15 0/15 3/15 2/15 3/15
0/15 0/15 0/15 0/15 2/15

0/15 0/15 0/15 0/15 1/15

 ªÕ¥

 µ—∫

 °√–‡æ“–
 ≈”‰ â‡≈Á°
 ≈”‰ â„À≠à
 µàÕ¡À¡«°‰µ

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15

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≈ß√–¥—∫‡≈Á°πâÕ¬ ( mild degree)
5.0-R= high recovery group

«‘®“√≥å
®“°°“√°√Õ° “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ·°àÀπŸ·√∑«‘ µ“√å∑“ßª“°„π¢π“¥ Ÿß ÿ¥´÷Ëß

 “¡“√∂„Àâ‰¥â¿“¬„π 1 «—π§◊Õ 8.0 °./°°. À√◊Õ‡∑’¬∫‡∑à“°—∫¢π“¥¢Õßµ”√—∫¬“·°â°…—¬≈‘Èπ°√–∫◊Õ 26.71
°./°°. æ∫«à“ ‰¡à∑”„Àâ‡°‘¥Õ“°“√æ‘…‡©’¬∫æ≈—π·≈–ÀπŸ‰¡àµ“¬ √«¡∑—Èß‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑’Ë
º‘¥ª°µ‘∑“ß¡Àæ¬“∏‘«‘∑¬“·≈–®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–¿“¬„π ¥—ßπ—Èπ¢π“¥¢Õß “√ °—¥¬“·°â°…—¬
≈‘Èπ°√–∫◊Õ∑’Ë∑”„ÀâÀπŸ·√∑µ“¬√âÕ¬≈– 50 (LD

50
 ¡’§à“¡“°°«à“ 8.0 °./°°./«—π ·≈–Õ“®®—¥«à“Õ¬Ÿà„π

°≈ÿà¡ “√∑’Ë‰¡à‡ªìπæ‘… (Practically Non-toxic) ‡¡◊ËÕ„™â Hodge and Sterner Scale (11)

°“√»÷°…“æ‘…°÷Ëß‡√◊ÈÕ√—ß¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ„πÀπŸ·√∑«‘ µ“√å ‚¥¬ªÑÕπ “√
 °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¢π“¥ 0.5, 2.5, 5.0 °./°°./«—π À√◊Õ‡∑’¬∫‡∑à“°—∫¢π“¥¢Õß¬“·°â°…—¬≈‘Èπ
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µ“√“ß∑’Ë 8 º≈°“√µ√«®‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¬“·°â
°…—¬≈‘Èπ°√–∫◊Õ‡ªìπ‡«≈“ 3 ‡¥◊Õπ

 ªÕ¥

 µ—∫

 ≈”‰ â‡≈Á°
 ≈”‰ â„À≠à
 µàÕ¡πÈ”≈“¬

Lymphoid proliferated
peribronchioles
Centrilobular fatty
degeneration (+1)
Lymphoid aggregated
in submucosa
Focal lymphocyte
adenitis

µ—«‡≈¢„πµ“√“ß· ¥ß„π√Ÿª¢Õß ®”π«πÀπŸ∑’Ëµ√«®æ∫æ¬“∏‘ ¿“æ / ®”π«πÀπŸ∑—ÈßÀ¡¥
* ·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)
5.0-R=high recovery group

¢π“¥¢Õß “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ (°./°°./«—π)

Õ«—¬«– °“√‡ª≈’Ë¬π·ª≈ß

13/15 11/15 7/15* 11/15 7/15*

0/15 0/15 1/15 0/15 0/15

3/15 3/15 0/15 0/15 2/15
4/15 5/15 2/15 3/15 1/15
0/15 0/15 1/15 0/15 0/15

0 0.5 2.5 5.0 5.0-R

n=15 n=15 n=15 n=15n=15

°√–∫◊Õ 1.67, 8.35, 16.7 °./°°./«—π ÷́Ëß§‘¥‡ªìπ 1, 5 ·≈– 10 ‡∑à“¢Õß¢π“¥∑’Ë„™â„π§π‚¥¬ª√–¡“≥
‡π◊ËÕß®“° “√≈–≈“¬¢Õß “√ °—¥¢π“¥ Ÿß ÿ¥∑’Ë„Àâ·°àÀπŸ¡’§«“¡§«“¡‡¢â¡¢âπ§àÕπ¢â“ß ŸßÕ¬Ÿà·≈â«®÷ß‰¡à
 “¡“√∂„Àâ “√ °—¥‰¥â¡“°°«à“ 10 ‡∑à“¢Õß¢π“¥∑’Ë„™â„π§π °“√√—∫ª√–∑“π¬“·°â°…—¬≈‘Èπ°√–∫◊Õ„π
§π®–‡µ√’¬¡‚¥¬™—Ëßµ”√—∫¬“ 1 ™ÿ¥µâ¡‡Õ“πÈ”¥◊Ë¡ π”¬“™ÿ¥π’È°≈—∫¡“µâ¡∑ÿ°«—π·≈â«¥◊Ë¡®π§√∫ 7 «—π·≈â«
®÷ß√ÿ 1 «—π  ¥—ßπ—Èπ§«“¡‡¢â¡¢âπ¢Õß à«π °—¥À√◊Õµ—«¬“ ”§—≠∑’Ë‰¥â√—∫®÷ß≈¥≈ß‰ª∑ÿ°«—π ·µàÀπŸ∑¥≈Õß
‰¥â√—∫µ—«¬“ °—¥∑’Ë‡¢â¡¢âπ§ß∑’Ë∑ÿ°«—π‡ªìπ‡«≈“µ‘¥µàÕ°—π 90 «—π

º≈°“√∑¥≈Õßæ‘…°÷Ëß‡√◊ÈÕ√—ß§√—Èßπ’È∫àß™’È«à“  “√ °—¥¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‰¡à¡’º≈µàÕ§à“
‡©≈’Ë¬πÈ”Àπ—°µ—« ª√‘¡“≥Õ“À“√∑’ËÀπŸ°‘π  ÿ¢¿“æ∑—Ë«‰ª¢ÕßÀπŸ∑¥≈Õß Õ’°∑—Èß‰¡à∑”„ÀâπÈ”Àπ—°Õ«—¬«–
µà“ßÊ‡ª≈’Ë¬π·ª≈ß¬°‡«âπÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ Ÿß ÿ¥¡’πÈ”Àπ—° —¡æ—∑∏å¢Õß°√–‡æ“–Õ“À“√
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¡“°°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠·µàÕ¬à“ß‰√°Áµ“¡‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß∑“ß®ÿ≈æ¬“∏‘«‘∑¬“„¥Ê∑’Ë
∫àß™’È∂÷ß§«“¡º‘¥ª°µ‘‡π◊ÈÕ‡¬◊ËÕ°√–‡æ“–Õ“À“√¢ÕßÀπŸ°≈ÿà¡π’È °“√‡æ‘Ë¡¢÷Èπ¢Õß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥π‘«‚∑√
øî≈Õ¬à“ß¡’π—¬ ”§—≠„πÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 2.5 ·≈– 5.0 °./°°./«—ππ—Èπ®—¥Õ¬Ÿà„π™à«ß§à“
ª°µ‘¢ÕßÀπŸ¢“«(12)  ·≈–‡¡◊ËÕÀ¬ÿ¥æ∫«à“π‘«‚∑√øî≈≈¥≈ß·≈–‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡  à«πÀπŸ‡æ»
‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥‡∑à“°—π‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ßπ’È Õ“®‡π◊ËÕß®“°‡ªìπ°“√µÕ∫ πÕß∑’Ë·µ°µà“ß°—π
√–À«à“ß‡æ» (gender difference) √–¥—∫‚ª·µ ‡´’¬¡∑’Ë≈¥≈ß„πÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 2.5 °./
°°./«—π ¬—ß§ßÕ¬Ÿà„π™à«ß§à“ª°µ‘¢ÕßÀπŸ·√∑ “¬æ—π∏ÿå«‘ µ“√å(13) ·≈–‰¡àæ∫Õ“°“√º‘¥ª°µ‘„¥Ê∑’Ë∫àß™’È
®”‡æ“–«à“ ¡’¿“«–‚ª·µ ‡ ’́¬¡µË”  à«πÀπŸ‡æ»‡¡’¬∑’Ë‰¥â√—∫ “√ °—¥¢π“¥ 5.0 °./°°.¡’√–¥—∫‚´‡¥’¬¡
‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘®—¥‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß‡≈Á°πâÕ¬‰¡à¡’§«“¡ ”§—≠∑“ß§≈‘π‘°·≈–¬—ß§ß
Õ¬Ÿà„π™à«ß§à“ª°µ‘¢ÕßÀπŸ·√∑ “¬æ—π∏ÿå«‘ µ“√å(12) Õÿ∫—µ‘°“√≥å¢Õß°“√√«¡°≈ÿà¡ lymphoid cells ∑’Ë
≈”‰ â‡≈Á°„πÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¢π“¥ 2.5 ·≈– 5.0 °./°°./«—π ≈¥≈ßÕ¬à“ß
¡’π—¬ ”§—≠Õ“®‡°‘¥®“° √√æ§ÿ≥¢Õß ¡ÿπ‰æ√¢â“«‡¬Áπ‡Àπ◊Õ (Smilax corbularia Kunth)  ‡π◊ËÕß®“°
¡’√“¬ß“π«à“ πÈ”§—Èπ®“°æ◊™„π °ÿ≈‡¥’¬«°—π §◊Õ Smilax glaba ¡’ƒ∑∏‘Ïµâ“πÕ—°‡ ∫„πÀπŸ·√∑∑’Ë‡Àπ’Ë¬«
π”„Àâ‡°‘¥¢âÕµàÕÕ—°‡ ∫‚¥¬≈¥°“√ √â“ß IL-1,TNF ·≈– Nitric oxide·≈–∑”„Àâ °“√‡æ‘Ë¡®”π«π¢Õß
T-lymphocyte proliferation ≈¥≈ß (14) πÕ°®“°π’È Smilax glaba ¬—ß¡’ “√ astilbin ∑”„Àâ¿“«–
µ—∫Õ—°‡ ∫≈¥≈ß„πÀπŸ∂’∫®—°√‚¥¬≈¥°“√º≈‘µ TNF-alpha ·≈–¡’º≈≈¥°“√‡°“–µ‘¥¢Õß T- lympho-
cyte µàÕ extracellular matrices ·≈– endothelial cells ‰¥â (15) º≈°“√µ√«®∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß
Õ«—¬«–¿“¬„πµà“ßÊ ™à«¬∫àß™’È«à“ ¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥ª°µ‘„¥Ê ∑“ß
®ÿ≈æ¬“∏‘«‘∑¬“

 √ÿª
°“√»÷°…“æ‘…‡©’¬∫æ≈—π¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‚¥¬°√Õ° “√ °—¥¥â«¬πÈ”„ÀâÀπŸ·√∑«‘ µ“√å

 √ÿª‰¥â«à“ ¢π“¥¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ∑’Ë∑”„ÀâÀπŸ·√∑µ“¬√âÕ¬≈– 50 À√◊Õ LD
50
 ¡’§à“¡“°°«à“ 26.71

°./°°. ‚¥¬‰¡à∑”„Àâ‡°‘¥Õ“°“√æ‘…‡·≈–§«“¡º‘¥ª°µ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–¿“¬„π·≈–Õ“®®—¥
«à“‰¡à‡ªìπæ‘… (Practically Non-toxic)

º≈°“√»÷°…“æ‘…°÷Ëß‡√◊ÈÕ√—ß¢Õß “√ °—¥¥â«¬πÈ”¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‡ªìπ√–¬–‡«≈“ 90 «—π „π
ÀπŸ·√∑«‘ µ“√å 6 °≈ÿà¡ §◊Õ °≈ÿà¡§«∫§ÿ¡°√Õ°πÈ” °≈ÿà¡∑¥≈Õß‰¥â√—∫ “√ °—¥¢π“¥ 0.5, 2.5, 5.0 °./
°°./«—π ∑“ßª“° À√◊Õ‡∑’¬∫‡∑à“°—∫¬“·°â°…—¬≈‘Èπ°√–∫◊Õ¢π“¥ 1.67, 8.35,16.7 °./°°./«—π ´÷Ëß§‘¥
‡ªìπ 1, 5 ·≈– 10 ‡∑à“¢Õß¢π“¥¬“∑’Ë„™â„π§π ·≈–°≈ÿà¡∑¥≈Õß high recovery ∑’Ë‰¥â√—∫ “√ °—¥ 5.0
°./°°./«—π ®π§√∫ 90 «—π·≈â«À¬ÿ¥¬“ 2  —ª¥“Àåæ∫«à“ ‰¡à¡’º≈µàÕπÈ”Àπ—°µ—« °“√°‘πÕ“À“√  ÿ¢¿“æ
¢ÕßÀπŸ ‰¡à∑”„Àâ‡°‘¥Õ“°“√æ‘… – ¡ §«“¡º‘¥ª°µ‘µàÕ§à“∑“ß‚≈À‘µ«‘∑¬“ §à“‡§¡’§≈‘π‘° ·≈–‰¡à∑”„Àâ
‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑’Ëº‘¥ª°µ‘∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢ÕßÕ«—¬«–¿“¬„π ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“  “√ °—¥
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¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ‰¡à∑”„Àâ‡°‘¥æ‘…°’Ëß‡√◊ÈÕ√—ß„πÀπŸ·√∑«‘ µ“√å Õ¬à“ß‰√°Áµ“¡À“° µâÕß√—∫
ª√–∑“π¬“µ”√—∫π’Èπ“πµàÕ‡π◊ËÕß§«√‡®“–‡≈◊Õ¥‡æ◊ËÕµ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß§à“¢ÕßÕ‘‡≈Á§‚µ√‰≈∑å‡ªìπ√–¬–

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

·æ∑¬å∑“ß‡≈◊Õ°°√–∑√«ß “∏“√≥ ÿ¢ ∑’Ë®—¥À“«—µ∂ÿ¥‘∫ ¡ÿπ‰æ√·≈–„Àâ∑ÿπ π—∫ πÿπ‚§√ß°“√«‘®—¬æ‘…
¢Õß¬“·°â°…—¬≈‘Èπ°√–∫◊Õ ª√–®”ªïß∫ª√–¡“≥ 2546  ·≈–¢Õ¢Õ∫§ÿ≥ √Õß»“ µ√“®“√¬å π“¬ —µ«·æ∑¬å
¥√. Õπÿ‡∑æ √—ß ’æ‘æ—≤πå ¿“§«‘™“æ¬“∏‘«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë
™à«¬µ√«® ‰≈¥å‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ π“ß “«√ÿàßµ–«—π Õ—»«¡—Ëπ§ß π—°«‘∑¬“»“ µ√å°“√·æ∑¬å ·≈–
π“ß “«Õ—¡æ√ ≈ÕÕ‡ß‘π æπ—°ß“πÀâÕßªØ‘∫—µ‘°“√∑’Ë™à«¬¥Ÿ·≈·≈– —ß‡°µÕ“°“√ —µ«å∑¥≈Õß √«¡∑—Èß‡®â“
Àπâ“∑’Ë°≈ÿà¡ —µ«å∑¥≈Õß  ∂“∫—π«‘®—¬«‘∑¬“»“ µ√å “∏“√≥ ÿ¢∑’Ë™à«¬‡µ√’¬¡ÀâÕß —µ«å∑¥≈Õß·≈–Õÿª°√≥å
∑’Ë®”‡ªìπ
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