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Effect of atrazine on fertility of female mice
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∫∑§—¥¬àÕ

Õ–∑√“´’π (atrazine) ‡ªìπ “√ª√“∫«—™æ◊™·∫∫‰¡à‡≈◊Õ° ∑’Ë„™âÕ¬à“ß°«â“ß¢«“ß„π∑“ß‡°…µ√°√√¡

 “√π’È¬—ßÕÕ°ƒ∑∏‘Ï‡ªìπ·Õπµ‘Õ’ ‚µ√‡®π„π —µ«å‡æ»‡¡’¬·≈–·Õπµ‘·Õπ‚¥√‡®π„π —µ«å‡æ»ºŸâ ®“°º≈°“√»÷°…“π’È∑”„Àâ

ºŸâ«‘®—¬µ—Èß ¡¡µ‘∞“π«à“ “√ª√“∫«—™æ◊™π’ÈÕ“®√∫°«π«ßÕ’ µ√—  °“√‡®√‘≠·≈–æ—≤π“¢ÕßøÕ≈≈‘‡§‘≈„π√—ß‰¢à ·≈–µàÕ

‡π◊ÈÕ‡¬◊ËÕ¡¥≈Ÿ°¢ÕßÀπŸ‡¡“ å‡æ»‡¡’¬ ‚¥¬°“√»÷°…“§√—Èßπ’È‰¥âªÑÕπ “√Õ–∑√“ ’́π¢π“¥ 0, 20 À√◊Õ 30 ¡‘≈≈‘°√—¡ / 100 °√—¡

πÈ”Àπ—°µ—«„Àâ·°àÀπŸ‡¡â“ å‡ªìπ‡«≈“ 28 «—πµ‘¥µàÕ°—π ·≈â«∑”°“√«‘‡§√“–Àåº≈À≈—ßÀ¬ÿ¥„Àâ “√ 0, 14 ·≈– 28 «—π

º≈°“√»÷°…“æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫ “√∑—Èß Õß°≈ÿà¡¡’«ßÕ’ µ√— ‡ª≈’Ë¬π‰ª‚¥¬¡’√–¬–‚ª√Õ’ µ√— ¬“«¢÷Èπ

·µà√–¬–‰¥Õ’ µ√—  —Èπ≈ß º≈°“√µ√«®®ÿ≈æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à·≈–¡¥≈Ÿ° æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫ “√

∑—Èß Õß°≈ÿà¡¡’®”π«π preantral follicle ≈¥≈ß·µà®”π«π atretic follicle ‡æ‘Ë¡¢÷Èπ·≈–§«“¡Àπ“¢Õß™—Èπ

‡Õπ‚¥¡’‡∑√’¬¡°Á≈¥≈ß¥â«¬ ≈—°…≥–¥—ß°≈à“« “¡“√∂°≈—∫¡“‡ªìπª°µ‘À≈—ßÀ¬ÿ¥„Àâ “√  28 «—π º≈°“√«‘®—¬

 √ÿª‰¥â«à“Õ–∑√“´’π¡’º≈µàÕ¿“«–‡®√‘≠æ—π∏ÿå¢ÕßÀπŸ‡¡“ å‡æ»‡¡’¬‚¥¬¡’º≈√∫°«π«ßÕ’ µ√—  °“√‡®√‘≠·≈–æ—≤π“

¢ÕßøÕ≈≈‘‡§‘≈„π√—ß‰¢à·≈–®ÿ≈æ¬“∏‘ ¿“æ¢Õß¡¥≈Ÿ°·≈–º≈¥—ß°≈à“«‡ªìπº≈™—Ë«§√“«

Abstract

Atrazine is widely used as a nonselective herbicide in agricultural fields. Previous studies had shown

that atrazine acts as an anti-estrogen in female animals and anti-androgen in male animals. This information led

us to hypothesize that this herbicide disrupts the estrous cycle, follicle development and uterine histology of

female mice. Experimental mice were gavaged with atrazine at doses of 0, 20 or 30 mg / 100 g BW for 28

consecutive days. Results were determined at 0, 14 and 28 days after treatment. After 0 days of withdrawal,

1√Õß»“ µ√“®“√¬å »Ÿπ¬åÕπÿ°√¡«‘∏“πª√–¬ÿ°µå ·≈–¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ Õ.‡¡◊Õß ®.¢Õπ·°àπ
2 Õ“®“√¬å ¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬√“™¿—ØÕÿ¥√ ®.Õÿ¥√∏“π’
*corresponding author, e-mail:amplua@kku.ac.th
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the estrous cycle of both treated groups was significantly increased in the duration of proestrus but decreased

in the duration of diestrus. Histological examination of ovaries and uteri of both treated groups showed decrease

in the number of preantral follicles and endometrial thickness, but an increase in the number of atretic follicles.

All of these effects were reversible after 28 days of withdrawal. In conclusion, atrazine affects on the fertility

of female mice were caused by disruption of the estrous cycle, follicle development and histology of the uterus.

However, it is a temporary effect.

§” ”§—≠: Õ–∑√“´’π, «ßÕ’ µ√— , √—ß‰¢à·≈–¡¥≈Ÿ°

Keywords: atrazine, estrous cycle, ovaries and uterus

———————————————————————————————————————————————————————————————————————————
∫∑π”

Õ–∑√“ ’́π (atrazine) ‡ªìπ “√°”®—¥«—™æ◊™

„π°≈ÿà¡ chloro-S-triazine (C6H14Cl N5 : 2 chloro-4-

ethylamino-6-isopropylmino-S- triazine) ∑’Ë„™âª√“∫

«—™æ◊™„π·ª≈ßæ◊™ª≈Ÿ°Õ¬à“ß°«â“ß¢«“ß ‡™àπ ¢â“«‚æ¥

¢â“«øÉ“ß ÕâÕ¬  —∫ª–√¥ ÀπàÕ‰¡âΩ√—Ëß ·≈–º≈‰¡âÀ≈“¬™π‘¥

(√—ß ‘µ , 2533) §√÷Ëß™’«‘µ¢ÕßÕ–∑√“´’ππ“π°«à“ 60 «—π

·≈–µ°§â“ß„π¥‘ππ“π∂÷ß 7-8 ‡¥◊Õπ ®÷ß∑”„Àâ¡’°“√

ªπ‡ªóôÕπ„π¥‘π·≈–πÈ”„µâ¥‘π πÕ°®“°π’Èæ◊™∫“ß™π‘¥

¡’‡¡·∑∫Õ≈‘´÷¡∑’Ë “¡“√∂≈¥°“√∑”≈“¬·≈–≈¥æ‘…

¢ÕßÕ–∑√“´’π‰¥â ∑”„Àâæ◊™ “¡“√∂∑πµàÕ°“√

∂Ÿ°∑”≈“¬∑”„ÀâµâÕß„™âÕ–∑√“ ’́π‡æ‘Ë¡¢÷Èπ„π°“√ª√“∫

«—™æ◊™ (WHO, 1984)  Õ–∑√“´’π “¡“√∂´÷¡ºà“π

º‘«Àπ—ß¢Õß§π‡√“  ∂â“ªπ‡ªóôÕπ„πÕ“À“√®–∂Ÿ°¥Ÿ¥´÷¡

Õ¬à“ß√«¥‡√Á«„π∑“ß‡¥‘πÕ“À“√ ·≈–∂Ÿ°‡¡·∑∫Õ≈‘´÷¡

¢—∫ÕÕ°∑“ßªí  “«– 37 % ¿“¬„π 72-96 ™—Ë«‚¡ß

¢—∫ÕÕ°¡“°—∫°“°Õ“À“√ 14 % ¿“¬„π 24 ™—Ë«‚¡ß

°“√µ°§â“ß¢ÕßÕ–∑√“ ’́π„π√à“ß°“¬®–∂Ÿ° – ¡„π

‡π◊ÈÕ‡¬◊ËÕµ—∫‰µ ªÕ¥·≈–‚¥¬‡©æ“–„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π

‡π◊ËÕß®“°Õ–∑√“ ’́π¡’‚§√ß √â“ß§≈â“¬ ‡µÕ√Õ¬¥å

(ATSDR, 2006) §π·≈– —µ«å∂â“‰¥â√—∫Õ–∑√“´’π

„πª√‘¡“≥ Ÿß®–‡°‘¥æ‘…‡©’¬∫æ≈—π ‡™àπ ª«¥»’√…– Õ“‡®’¬π

ª«¥°≈â“¡‡π◊ÈÕ ‡Àß◊ËÕÕÕ°¡“° ‡ªìπµ–§√‘« À“¬„®µ‘¥¢—¥

µ“æ√à“¡—« ·≈–Õ“®‡ ’¬™’«‘µ‰¥â   à«πæ‘…‡√◊ÈÕ√—ß

æ∫„π°√≥’‰¥â√—∫Õ–∑√“ ’́π„πª√‘¡“≥πâÕ¬·≈–

‡ªìπ‡«≈“π“π  §«“¡‡¢â¡¢âπ¢Õßæ‘…®–∂Ÿ° – ¡‡æ‘Ë¡

¡“°¢÷Èπ®π°àÕæ‘…‰¥â ‡™àπ‡ªìπÕ—¡æƒ°…å Õ—¡æ“µ·≈–

‚√§æ“°‘π —π (Rodriguez et al., 2005)  ¡–‡√Áß‡µâ“π¡

(Cooper et al., 2007) ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° (ATSDR,

2006)  ·≈–‡ªìπÀ¡—π (Cooper et al., 2002 ; Stoker

et al , 2000; ATSDR, 2006) ‡ªìπµâπ πÕ°®“°π’È¬—ß

¡’°“√»÷°…“„π —µ«åÀ≈“¬™π‘¥‡°’Ë¬«°—∫º≈¢ÕßÕ–∑√“

´’πµàÕ§«“¡º‘¥ª°µ‘¢Õß‚§√ß √â“ß·≈–°“√∑”ß“π

¢Õß√–∫∫ ◊∫æ—π∏ÿåÕ—π‡ªìπ “‡Àµÿ ”§—≠∑”„Àâ —µ«å‡ªìπ

À¡—π Wilhelms et al. (2006)√“¬ß“π«à“ π°°–∑“

‡æ»‡¡’¬∑’Ë‰¥â√—∫Õ–∑√“´’π 500 ‰¡‚§√°√—¡ /°‘‚≈°√—¡

πÈ”Àπ—°µ—« ¡’πÈ”Àπ—°√—ß‰¢à≈¥≈ß 48.3% ·≈–√–¥—∫

ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π„π‡≈◊Õ¥≈¥≈ß 73.6 %  Spiteri

et al. (1999) ‰¥â„ÀâÕ–∑√“ ’́π 0.14-14 ppm.

·°àµ—«ÕàÕπ®√‡¢â√–¬–°àÕπ √â“ßÕ«—¬«–‡æ»æ∫«à“

¡’§«“¡º‘¥ª°µ‘¢Õß√–∫∫ ◊∫æ—π∏ÿå‡æ»‡¡’¬ ‚¥¬¡’°“√

 ≈“¬¢Õß‡´≈≈å∫ÿº‘«„π√–∫∫∑àÕ¢Õß√–∫∫ ◊∫æ—π∏ÿå

‡æ»‡¡’¬(Mullerian duct)   à«π°“√»÷°…“„π —µ«å∑’Ë„™â

∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√ æ∫«à“ÀπŸ·√∑‡æ»ºŸâ∑’Ë‰¥â√—∫

Õ–∑√“´’π„π™à«ßÕ“¬ÿ 23-53 «—π ¡’º≈¬◊¥‡«≈“°“√‡ªî¥

¢Õßª≈“¬Õ—≥±– µàÕ¡‡´¡‘π—≈‡«  ‘́‡§‘≈¡’¢π“¥≈¥≈ß

·≈–ª√‘¡“≥ŒÕ√å‚¡π‡∑ ∑Õ ‡µÕ‚√π„πÕ—≥±–°Á≈¥

≈ß¥â«¬ ∑”„Àâ°“√‡®√‘≠ Ÿà«—¬‡®√‘≠æ—π∏ÿå¢ÕßÀπŸ·√∑‡æ»

ºŸâ™â“≈ß (Trentacoste et al., 2000) ·≈–§ÿ≥¿“æ¢Õß

πÈ”Õ ÿ®‘°Á≈¥≈ß¥â«¬ (Õ”æ“ ·≈–∑—»π’¬å¿√≥å , 2008)

∂â“·¡àÀπŸ‰¥â√—∫Õ–∑√“´’π„π√–¬–µ—Èß∑âÕß®–¡’º≈µàÕ

°“√‡®√‘≠·≈–æ—≤π“¢Õß√–∫∫ ◊∫æ—π∏ÿå„π≈Ÿ°ÀπŸ‡æ»ºŸâ

(Rosenberg et al., 2008)  à«πÀπŸ·√∑‡æ»‡¡’¬∑’Ë‰¥â

√—∫ “√Õ–∑√“´’π°àÕπ¡’°“√‡ªî¥¢Õß™àÕß§≈Õ¥
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(vaginal opening) ®–¡’º≈¬◊¥‡«≈“¢Õß°“√‡ªî¥™â“°«à“ª°µ‘

(Laws et al., 2003) ·≈–∂â“‰¥â√—∫ “√„π«—¬‡®√‘≠æ—π∏ÿå

¡’º≈√∫°«π«ßÕ’ µ√—  (oestrus cycle) ∑”„Àâ¡’√–¬–

‰¥Õ’ µ√— ¬“«¢÷Èπ·µà√–¬–Õ’ µ√— ≈¥≈ß (Eldridge et

al.,1999, Simic,2006) ¡’º≈™—°π”°“√‡°‘¥∑âÕß‡∑’¬¡

(Toppari et al., 1996) πÕ°®“°π’È¬—ß¡’º≈¬—∫¬—Èß°“√À≈—Ëß

LH ·≈– prolactin surge ∂â“„Àâ„π«—π∑’ËÀπŸ¡’√–¬–

‚ª√Õ’ µ√— ¢Õß«ßÕ’ µ√— ®–∑”„Àâ‰¡à¡’°“√µ°‰¢à

(Cooper et al., 2000) „π°“√»÷°…“§√—Èßπ’È®÷ß π„®

»÷°…“º≈¢ÕßÕ–∑√“´’πµàÕ«ßÕ’ µ√—  µàÕ°“√ √â“ß

øÕ≈≈‘ ‡§‘≈„π√—ß‰¢à·≈–°“√‡ª≈’Ë¬π·ª≈ß‡π◊ÈÕ‡¬◊ËÕ

™—Èπ‡Õπ‚¥¡’‡∑√’¬¡¢Õß¡¥≈Ÿ°„πÀπŸ‡¡â“ å ‡æ»‡¡’¬

„π«—¬‡®√‘≠æ—π∏ÿå  º≈°“√«‘®—¬π’È “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈

∫Õ°§«“¡‡ªìπæ‘…¢ÕßÕ–∑√“ ’́π∑’ËÕ“®‡°‘¥°—∫§π·≈–

 —µ«å „π ‡¢µ ‡°…µ√°√√¡∑’Ë ¡’ ° “√„™â Õ–∑√“ ’́π

„π°“√°”®—¥«—™æ◊™

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

 —µ«å∑¥≈Õß

ÀπŸ‡¡â“ å (Mus musculus L.)  “¬æ—π∏ÿå ICR

‡æ»‡¡’¬Õ“¬ÿ 6-7  —ª¥“Àå ®“°Àπà«¬ —µ«å∑¥≈Õß

§≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ®—ßÀ«—¥

¢Õπ·°àπ ‡≈’È¬ß·≈–∑¥≈Õß„π‡√◊Õπ —µ«å∑¥≈Õß¢Õß

¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ∑’Ë¡’Õÿ≥À¿Ÿ¡‘

25 + 2 Õß»“‡´≈‡´’¬   ™à«ß «à“ß: ¡◊¥ = 14:10  ™—Ë«‚¡ß

ÀπŸ∑¥≈Õß‰¥â√—∫Õ“À“√ ”‡√Á®√Ÿª·≈–πÈ”¥◊Ë¡µ≈Õ¥‡«≈“

°“√‡µ√’¬¡ “√≈–≈“¬Õ–∑√“´’π

 “√Õ–∑√“´’π„π√Ÿªºß (80% WP, ∫√‘…—∑

‡§‡¡Õ√å ®”°—¥) π”¡“‡®◊Õ®“ß¥â«¬πÈ”°≈—Ëπ„Àâ‰¥â§«“¡

‡¢â¡¢âπ 20 ·≈– 30 ¡‘≈≈‘°√—¡ / ¡‘≈≈‘≈‘µ√

‡æ◊ËÕ„Àâ —µ«å∑¥≈Õß„π¢π“¥ 20 ·≈– 30 ¡‘≈≈‘°√—¡ /

100 °√—¡πÈ”Àπ—°µ—«

°“√µ√«® Õ∫§ÿ≥¿“æ¢Õß√–∫∫ ◊∫æ—π∏ÿå¢Õß‡æ»‡¡’¬

-°“√µ√«®«ßÕ’ µ√— „™â«‘∏’µ√«® Õ∫‡´≈≈å

∫ÿº‘«¢Õß™àÕß§≈Õ¥ (vaginal smear) µ“¡«‘∏’¢Õß Cooper

et al.(1993)

-°“√À“§à“ proestrus index ·≈– diestrus

index ª√—∫®“°«‘∏’¢Õß Baligar ·≈–  Kaliwal (2001)

-°“√®”·π°™π‘¥¢ÕßøÕ≈≈‘‡§‘≈„π√—ß‰¢àµ“¡

«‘∏’¢Õß Pederson ·≈– Peter (1968)

°“√∑¥≈Õß

1. º≈¢Õß “√Õ–∑√“´’πµàÕ«ßÕ’ µ√— 

ÀπŸ‡¡â“ å‡æ»‡¡’¬®”π«π 54 µ—« ·∫àß°“√

∑¥≈Õß‡ªìπ 3 °≈ÿà¡Ê≈– 18 µ—« °≈ÿà¡∑’Ë 1 °≈ÿà¡§«∫§ÿ¡

„ÀâπÈ”°≈—Ëπ 1 ¡‘≈≈‘≈‘µ√ /100 °√—¡πÈ”Àπ—°µ—« °≈ÿà¡∑’Ë 2

·≈–3 ªÑÕπ “√≈–≈“¬Õ–∑√“´’π 20 ·≈– 30 ¡‘≈≈‘°√—¡

/100 °√—¡πÈ”Àπ—°µ—« ‡ªìπ‡«≈“ 28 «—π ®“°π—Èπ·µà≈–

°≈ÿà¡·∫àß‡ªìπ 3 °≈ÿà¡¬àÕ¬Ê ≈– 6 µ—« ·∫àß‡ªìπ°≈ÿà¡

À¬ÿ¥„ÀâÕ–∑√“´’π 0, 14 ·≈– 28 «—πµ“¡≈”¥—∫

∑”°“√µ√«®«ßÕ’ µ√— ∑ÿ°«—πµ≈Õ¥°“√∑¥≈Õß∑ÿ°°≈ÿà¡

π—∫®”π«π«—π¢Õß·µà≈–√–¬–¢Õß«ßÕ’ µ√— ·≈–À“§à“

proestrus index ·≈– diestrus index ‡ª√’¬∫‡∑’¬∫º≈

√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß

2. º≈¢ÕßÕ–∑√“´’πµàÕ°“√‡®√‘≠¢ÕßøÕ≈≈‘‡§‘≈

„π√—ß‰¢à·≈–æ¬“∏‘ ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ¡¥≈Ÿ°

®“°°“√∑¥≈Õß∑’Ë 1 «—π ÿ¥∑â“¬¢Õß°“√

∑¥≈Õß¢Õß·µà≈–°≈ÿà¡ π”ÀπŸ¡“¶à“ ºà“µ—¥Àπâ“∑âÕßπ”

√—ß‰¢à·≈–¡¥≈Ÿ°¡“√—°…“ ¿“æ¥â«¬ “√≈–≈“¬ Bouin

·≈–π”‰ª∑” ‰≈¥å¥â«¬«‘∏’æ“√“øîπ µ—¥‡π◊ÈÕ‡¬◊ËÕÀπ“ 5

‰¡‚§√‡¡µ√ ¬âÕ¡ ’‡π◊ÈÕ‡¬◊ËÕ¥â«¬ ’Œ’¡“∑Õ°‰´≈‘π·≈– ’

Õ’‚Õ´‘π (H&E) ∑”°“√µ√«® Õ∫‡π◊ÈÕ‡¬◊ËÕ¿“¬„µâ

°≈âÕß®ÿ≈∑√√»πå π—∫®”π«π øÕ≈≈‘‡§‘≈™π‘¥µà“ßÊ„π√—ß‰¢à

·≈–«—¥§«“¡Àπ“¢Õß™—Èπ‡Õπ‚¥¡’‡∑√’¬¡¢Õß¡¥≈Ÿ°

‡ª√’¬¡‡∑’¬∫º≈√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

ª√–‡¡‘π§à“‡©≈’Ë¬·≈–§à“§«“¡§≈“¥‡§≈◊ËÕπ

¡“µ√∞“π¢Õß√–¬–µà“ßÊ¢Õß«ßÕ’ µ√—  ®”π«πøÕ≈≈‘‡§‘≈

™π‘¥µà“ßÊ ·≈–§«“¡Àπ“¢Õß™—Èπ‡Õπ‚¥¡’‡∑√’¬¡

¢Õß¡¥≈Ÿ°¢Õß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß «‘‡§√“–Àå

§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈‚¥¬«‘∏’ one way analysis of

variance (ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’

Duncanûs multiple test  ¢Õß‚ª√·°√¡ SAS (¡πµå™—¬, 2544)

_
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º≈°“√∑¥≈Õß

º≈¢ÕßÕ–∑√“ ’́πµàÕ«ßÕ’ µ√— 

ÀπŸ‡¡â“ å°≈ÿà¡§«∫§ÿ¡¡’«ßÕ’ µ√— ¬“« 5 «—π

‚¥¬¡’√–¬–‚ª√Õ’ µ√—  : √–¬–Õ’ µ√—  :√–¬–‡¡µÕ’ 

µ√—  :√–¬–‰¥Õ’ µ√—  = 0.92: 0.98 : 0.92: 2.18

(= 1:1: 1: 2)   à«πÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“ ’́π¢π“¥ 20

·≈– 30 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—« ‡ªìπ‡«≈“ 28 «—π

¡’√–¬–‚ª√Õ’ µ√— : √–¬–Õ’ µ√—  : √–¬–‡¡µÕ’ µ√— :

√–¬–‰¥Õ’ µ√—  = 1.83 : 1.03 : 0.89 : 1.13  ·≈–

1.73 : 1.06 : 0.92 : 1.06 µ“¡≈”¥—∫  ‚¥¬¡’√–¬–

‚ª√Õ’ µ√— ·≈–√–¬–Õ’ µ√— ¬“«¢÷Èπ·µà√–¬–‰¥Õ’ 

µ√—  —Èπ≈ß ‡¡◊ËÕÀ“§à“ proestrus index ·≈– diestrus

index æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫ “√Õ–∑√“´’π 20 ·≈– 30

¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—«‡ªìπ‡«≈“ 28 «—π¡’§à“

proestrus index = 36.60 ·≈– 34.60 % ·≈–§à“ diestrus

index = 22.60 ·≈– 23.20 % µ“¡≈”¥—∫´÷Ëß·µ°µà“ß

®“°°≈ÿà¡§«∫§ÿ¡ (proestrus index = 18.40 % ·≈–

diestrus index = 43.60 %) Õ¬à“ß¡’π—¬ ”§—≠∑’Ë P< 0.05

À≈—ßÀ¬ÿ¥„ÀâÕ–∑√“´’π 14 «—πæ∫«à“ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫

Õ–∑√“´’π¢π“¥ 20 ·≈– 30 ¡‘≈≈‘°√—¡¡’§à“ proestrus

index = 22.60 ·≈– 21.40 %  à«π§à“ diestrus index

= 28.60 ·≈– 33.20 % µ“¡≈”¥—∫ ´÷Ëß‰¡à·µ°µà“ß®“°

°≈ÿà¡§«∫§ÿ¡ ‡¡◊ËÕÀ¬ÿ¥„ÀâÕ–∑√“´’π 28 «—π æ∫«à“ÀπŸ

°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π¢π“¥ 20 ·≈– 30 ¡‘≈≈‘°√—¡¡’

§à“ proestrus index ‡∑à“°—∫ 17.20 ·≈– 16.00 %  à«π

§à“ diestrus index  = 36.40 ·≈– 38.20 % µ“¡≈”¥—∫

´÷Ëß„°≈â‡§’¬ß°—∫°≈ÿà¡§«∫§ÿ¡ (√Ÿª∑’Ë 1 ·≈– 2 )

 √Ÿª∑’Ë 1. °√“ø· ¥ß Proestrus index ¢ÕßÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π

* ‰¥âº≈·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑’Ë P< 0.05
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√Ÿª∑’Ë 2.  °√“ø· ¥ß Diestrus index ¢ÕßÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π

*‰¥âº≈·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑’Ë P< 0.05

º≈¢ÕßÕ–∑√“ ’́πµàÕ°“√‡®√‘≠·≈–æ—≤π“¢ÕßøÕ≈≈‘‡§‘≈

„π√—ß‰¢à

ÀπŸ‡¡â“ å°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“ ’́π 20 ·≈– 30

¡‘≈≈‘°√—¡/100 °√—¡πÈ”Àπ—°µ—«¡’®”π«π preantral follicles

= 5.83 ± 0.60 ·≈– 5.33 ± 0.49 øÕßµ“¡≈”¥—∫

´÷Ëß≈¥≈ß ·≈– atretic follicles = 6.50 ± 0.74

·≈– 7.66 ± 0.49 øÕßµ“¡≈”¥—∫´÷Ëß‡æ‘Ë¡¢÷Èπ·≈–

·µ°µà“ß®“°≈ÿà¡§«∫§ÿ¡ (preantral follicles = 8.16 ± 0.47

·≈– atretic follicles = 1.50 ± 0.34 øÕß) Õ¬à“ß¡’

π—¬ ”§—≠∑’Ë P < 0.05  à«π®”π«π corpus luteum

°Á≈¥≈ß·µà‰¡à·µ°µà“ß®“°≈ÿ¡§«∫§ÿ¡ (µ“√“ß∑’Ë  1)

À≈—ßÀ¬ÿ¥„ÀâÕ–∑√“´’π‡ªìπ‡«≈“ 14 «—πæ∫«à“ÀπŸ‡¡â“ å

°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“ ’́π 20 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”

Àπ—°µ—«¡’®”π«π preantral follicles = 6.16 ± 0.47

øÕß´÷Ëß·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ( 7.83 ± 0.60 øÕß)

Õ¬à“ß¡’π—¬ ”§—≠∑’Ë P < 0.05 ·≈– atretic follicles

= 2.33. ± 0.49 øÕß ·µà‰¡à·µ°µà“ß®“° °≈ÿà¡§«∫§ÿ¡

(1.33 ± .033 øÕß)  à«πÀπŸ‡¡â“ å°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“ ’́π

30 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—«¡’®”π«π preantral

follicles ·≈– atretic follicles = 6.33 ± 0.42  ·≈–

2.50 ± 0.56 øÕß ·≈–‰¡à·µ°µà“ß®“°≈ÿà¡§«∫§ÿ¡

(µ“√“ß∑’Ë  2)  ‡¡◊ËÕÀ¬ÿ¥„Àâ “√‡ªìπ‡«≈“ 28 «—πæ∫«à“

ÀπŸ‡¡â“ å°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“ ’́π ¢π“¥ 20 ·≈– 30

¡‘≈≈‘°√—¡/100 °√—¡πÈ”Àπ—°µ—«¡’®”π«π preantral

follicles ·≈– atretic follicles ‰¡à·µ°µà“ß®“°°≈ÿà¡

§«∫§ÿ¡ (µ“√“ß∑’Ë 3)

º≈°“√µ√«®®ÿ≈æ¬“∏‘ ¿“æ¢Õß√—ß‰¢à∑’Ë‰¥â

®“°ÀπŸ∑’Ë¡’«ßÕ’ µ√— „π√–¬–‚ª√Õ’ µ√—  æ∫«à“°≈ÿà¡

∑’Ë‰¥â√—∫ “√Õ–∑√“´’π∑—Èß Õß°≈ÿà¡¡’ preantral follicle

corpus luteum ≈¥≈ß·µà antral follicles ·≈– atretic

follicles ‡æ‘Ë¡¢÷Èπ  à«π°≈ÿà¡§«∫§ÿ¡¡’ antral follicle ·≈–

¡’ corpus luteum ‡°à“Õ—π‡°‘¥®“°°“√µ°‰¢à§√—Èß°àÕπ (√Ÿª

∑’Ë 3:P
0-0
 ) À≈—ßÀ¬ÿ¥„Àâ “√‡ªìπ‡«≈“ 14 «—πæ∫«à“ÀπŸ

‡¡â“ å°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’πæ∫ preantral follicle ·≈–

antral follicles (√Ÿª∑’Ë 3:P 
20-14

 ·≈– P
 30-14

)  ‡¡◊ËÕÀ¬ÿ¥„Àâ
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 “√‡ªìπ‡«≈“ 28 «—πæ∫«à“°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑’Ë‰¥â√—∫

 “√∑—Èß Õß°≈ÿà¡æ∫ corpus luteum ·≈– antral  follicles

(√Ÿª∑’Ë 3:P
0-28

 1:P
20-28

 ·≈– P
30-28

)  à«πº≈°“√µ√«®®ÿ≈

æ¬“∏‘ ¿“æ¢Õß√—ß‰¢à∑’Ë‰¥â®“°ÀπŸ„π√–¬–‰¥Õ’ µ√— 

æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫ “√Õ–∑√“ ’́π∑—Èß Õß°≈ÿà¡‰¡àæ∫

corpus luteum  ·µàæ∫ antral follicles ·≈– Graffian

follicles (√Ÿª∑’Ë 4:D
20-0  

·≈–4:D
30-0 

) ¢≥–∑’Ë°≈ÿà¡§«∫§ÿ¡

æ∫ corpus luteum Õ—π„À¡à·≈–‡°à“ (√Ÿª∑’Ë 4:D
0-0
)

À≈—ßÀ¬ÿ¥„Àâ “√‡ªìπ‡«≈“ 14 ·≈– 28 «—πæ∫«à“ÀπŸ

‡¡â“ å°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π∑—Èß Õß°≈ÿà¡æ∫

corpus luteum, preantral follicles ·≈–  antral follicles

(√Ÿª∑’Ë 4: D
0-14

 ,D
0-28

 , D
20-14

 , D
20-28

 , D
30-14

  ·≈– D
30-28

 )

2.50±0.42

µ“√“ß∑’Ë 1. ™π‘¥·≈–®”π«πøÕ≈≈‘‡§‘≈„π√—ß‰¢à¢ÕßÀπŸ‡¡ å¢≥–‰¥â√—∫ “√Õ–∑√“´’π 28 «—π

µ“√“ß∑’Ë 2. ™π‘¥·≈–®”π«πøÕ≈≈‘‡§≈„π√—ß‰¢à¢ÕßÀπŸ‡¡ åÀ≈—ßÀ¬ÿ¥„Àâ “√Õ–∑√“´’π 14 «—π
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√Ÿª∑’Ë 3. √—ß‰¢àµ—¥µ“¡·π«¢«“ß¢ÕßÀπŸ∑’Ë‰¥â√—∫Õ–∑√“´’π 28 «—π„π«—π√–¬–‚ª√Õ’ µ√—  (P) (H & E, x 40)

· ¥ß preantral follicle (p); antral follicle (a) ; Graffain follicle (g);  corpus luteum (c)·≈– atretic

follicle (at)  ´â“¬: (P 
0-0
 );°≈ÿà¡§«∫§ÿ¡æ∫ preantral follicle ¡“°¡“¬ ;: (P

20-0
 ) ·≈– (P

30-0
 ); °≈ÿà¡∑’Ë‰¥â

√—∫Õ–∑√“´’π 20 ·≈– 30 ¡‘≈≈‘°√—¡ / 100 °√—¡πÈ”Àπ—°µ—«æ∫ preantral follicles ≈¥≈ß ·µà atretic follicles

‡æ‘Ë¡¢÷Èπ ¢«“: À≈—ßÀ¬ÿ¥„Àâ “√ 14 «—π (P 
0 -14

); °≈ÿà¡§«∫§ÿ¡æ∫ corpus luteum ·≈– antral follicles

¡“°¡“¬: (P 
20-14

  ·≈–  P 
30-14

 ); °≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π 20 ·≈– 30 ¡‘≈≈‘°√—¡ / 100 °√—¡πÈ”Àπ—°µ—«

æ∫  preantral follicles ·≈– antral follicles

µ“√“ß∑’Ë 3. ™π‘¥·≈–®”π«πøÕ≈≈‘‡§‘≈„π√—ß‰¢à¢ÕßÀπŸ‡¡“ åÀ≈—ßÀ¬ÿ¥„Àâ “√Õ–∑√“´’π 28 «—π
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157 KKU Res J 14 (2) : February 2009º≈¢Õß “√Õ–∑√“´’πµàÕ°“√‡®√‘≠æ—π∏ÿå¢ÕßÀπŸ‡¡â“ å‡æ»‡¡’¬

√Ÿª∑’Ë 4. √—ß‰¢àµ—¥µ“¡·π«¢«“ß∑’Ë‰¥â®“°ÀπŸ‡¡â“ å∑’Ë‰¥â√—∫Õ–∑√“´’π 28 «—π„π«—π√–¬–‰¥Õ’ µ√—  (D) (H&E, x 40)

          · ¥ß preantral follicle(p); antral follicle(a) ; Graffain follicle(g); corpus luteum(c) ·≈– atretic follicle (at)

´â“¬: (D 
0-0
); °≈ÿà¡§«∫§ÿ¡æ∫ corpus luteum ¡“°¡“¬ , (D

20-0
); °≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π 20 ¡‘≈≈‘°√—¡ /

100 °√—¡πÈ”Àπ—°µ—«‰¡àæ∫ corpus luteum ·µàæ∫ antral follicles ·≈– Graffian follicles  à«π (D
30-0

) ;

°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“ ’́π 30 ¡‘≈≈‘°√—¡ / 100 °√—¡πÈ”Àπ—°µ—«‰¡àæ∫ corpus luteum ·µàæ∫ antral follicles

·≈– preantral follicles ¡“°¡“¬  ¢«“ :À≈—ßÀ¬ÿ¥„Àâ “√ 14 «—π  (D 
0-14

):°≈ÿà¡§«∫§ÿ¡æ∫ corpus luteum

¡“°¡“¬ : (D 
20-14

  ·≈–  D 
30-14

); °≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π 20 ·≈– 30 ¡‘≈≈‘°√—¡ / 100 °√—¡πÈ”Àπ—°

µ—«æ∫ corpus luteum , antral follicles ·≈– atretic follicles

º≈¢ÕßÕ–∑√“ ’́πµàÕ®ÿ≈æ¬“∏‘ ¿“æ¢Õß

‡π◊ÈÕ‡¬◊ËÕ¡¥≈Ÿ°

ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“ ’́π¢π“¥ 20 ·≈– 30

¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—«æ∫¡’™—Èπ‡Õπ‚¥¡’‡∑√’¬¡

¢Õß¡¥≈Ÿ°Àπ“ = 545.55 ± 141.32 ·≈– 465.56 ± 118.50

‰¡‚§√‡-¡µ√µ“¡≈”¥—∫ ´÷Ëß≈¥≈ß·≈–·µ°µà“ß®“°°≈ÿà¡

§«∫§ÿ¡(611.11 ± 177.08 ‰¡‚§√‡¡µ√) Õ¬à“ß¡’π—¬

 ”§—≠∑’Ë P < 0.05  À√◊Õ§‘¥‡ªìπ√âÕ¬≈– 84.50

·≈– 72.12 ·≈–¡’µàÕ¡„π™—Èπ‡Õπ‚¥¡’‡∑√’¬¡≈¥≈ß¥â«¬

À≈—ßÀ¬ÿ¥„Àâ “√ 14 «—π æ∫«à“ ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π

20 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—« ¡’™—Èπ‡Õπ‚¥√¡’‡∑√’¬¡

¢Õß¡¥≈Ÿ°Àπ“ = 585.00 ± 149.02 ‰¡‚§√‡¡µ√

´÷Ëß≈¥≈ß·≈–·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑’Ë

P < 0.05  ‡¡◊ËÕÀ¬ÿ¥„Àâ “√ 14 ·≈– 28 «—πæ∫«à“ÀπŸ

°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π 30 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”

Àπ—°µ—«¡’§«“¡Àπ“¢Õß™—Èπ‡Õπ‚¥¡’‡∑√’¬¡¢Õß¡¥≈Ÿ°

Àπ“ =  546.67 .± 134.38 ·≈– 634.45 ± 170.19

‰¡‚§√‡¡µ√µ“¡≈”¥—∫ À√◊Õ§‘¥‡ªìπ√âÕ¬≈– 99.96 ·≈–

100.35  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (µ“√“ß∑’Ë 4

·≈– √Ÿª∑’Ë 5 )
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 √Ÿª∑’Ë 5. ¡¥≈Ÿ°¢ÕßÀπŸ‡¡â“ åµ—¥µ“¡·π«¢«“ß (H&E, x400) · ¥ß™—Èπ myometrium (MY) ·≈–

™—È π endometrium (EN)  A; °≈ÿà¡§«∫§ÿ¡ æ∫™—Èπ endometrium Àπ“·≈–¡’µàÕ¡¡“°¡“¬:

B ·≈– C ;°≈ÿà¡ ‰¥â√—∫Õ–∑√“ ’́π 20 ·≈– 30 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—«æ∫¡’™—Èπ

endometrium ∫“ß·≈–¡’µàÕ¡πâÕ¬

µ“√“ß∑’Ë 4. §«“¡Àπ“¢Õß™—Èπ‡Õπ‚¥√¡’‡∑√’¬¡„π¡¥≈Ÿ°¢ÕßÀπŸ∑’Ë‰√—∫Õ–∑√“´’π À≈—ßÀ¬ÿ¥„Àâ “√Õ–∑√“´’π 14 ·≈– 28 «—π
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 √ÿª·≈–«‘®“√≥åº≈

ÀπŸ°≈ÿà¡‰¥â√—∫Õ–∑√“ ’́π¢π“¥ 20 ·≈– 30

¡‘≈≈‘°√—¡/100 °√—¡πÈ”Àπ—°µ—«¡’°“√‡ª≈’Ë¬π·ª≈ß

¢Õß«ßÕ’ µ√—  ‚¥¬¡’√–¬–‚ª√Õ’ µ√— ¬“«¢÷Èπ

 à«π√–¬–‰¥Õ’ µ√—  —Èπ≈ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë P < 0.05

À√◊Õ§‘¥§à“ proestrus index ‰¥â Ÿß∂÷ß 33.32 ·≈– 35.11 %

¢≥–°≈ÿà¡§«∫§ÿ¡¡’§à“ proestrus index = 18.40 %

 “¡“√∂∫àß™’È°“√¡’ŒÕ√å‚¡πÕ’ ‚µ√‡®π Ÿß„π‡≈◊Õ¥„π

¢≥–π—Èπ (Eldridge et al.,1999; Cummings et al.,2000)

·µà¡’√–¥—∫‰¡à Ÿß∂÷ß√–¥—∫ Ÿß ÿ¥ (estrogen peak)

®÷ß‰¡à “¡“√∂¡’º≈ positive feedback µàÕ°“√À≈—Ëß LH

∑”„Àâ‰¡à‡°‘¥ LH surge ®÷ß‰¡à “¡“√∂‡Àπ’Ë¬«π”

„Àâ ‡°‘ ¥°“√µ°‰¢à ‰¥â ·≈–‰¡à ‡¢â “ Ÿà √–¬–Õ’ µ√— 

∑”„Àâ√–¬–‚ª√Õ’ µ√— ¬“«¢÷Èπ º≈π’È¢—¥·¬âß°—∫°“√

»÷°…“¢Õß Cooper et al. (1996) ´÷Ëß‰¥â„ÀâÕ–∑√“´’π

15 ¡‘≈≈‘°√—¡/100 °√—¡πÈ”Àπ—°µ—« ·°àÀπŸ∑¥≈Õßæ—π∏ÿå

Long Evan ·≈–æ—π∏ÿå Sprague-Dawley ∑“ßª“°‡ªìπ

‡«≈“ 21«—π¡’º≈∑”„Àâ‡°‘¥¿“«–∑âÕß‡∑’¬¡ ÷́Ëß‡ªìπ¿“«–

¡’ŒÕ√å‚¡π‚ª√‡® ‡µÕ‚√π Ÿß ·≈–∂â“„Àâ„π¢π“¥ 30

¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—« ¡’º≈∑”„Àâ‰¡à¡’«ßÕ’ µ√— 

· ¥ß∂÷ß¿“«–∑’Ë√—ß‰¢à‰¡à∑”ß“π ·µàÕ¬à“ß‰√°Áµ“¡º≈

¢ÕßÕ–∑√“ ’́πµàÕ«ßÕ’ µ√— ‡ªìπº≈™—Ë«§√“« “¡“√∂

°≈—∫¡“„°≈â‡§’¬ß°—∫°≈ÿà¡§«∫§ÿ¡‡¡◊ËÕÀ¬ÿ¥„Àâ “√ 14 «—π

‡¡◊ËÕµ√«® Õ∫®ÿ≈æ¬“∏‘ ¿“æ¢Õß√—ß‰¢àæ∫«à“

°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π¢π“¥ 20 ·≈– 30¡‘≈≈‘°√—¡/100 °√—¡

πÈ”Àπ—°µ—«¡’ prentral follicles ·≈– corpus luteum ≈¥≈ß

·µà antral follicles ‡æ‘Ë¡¢÷Èπ ‚¥¬‡©æ“–¡’øÕ≈≈‘‡§‘≈∑’Ë‡ ’¬

(atretic follicle) ‡æ‘Ë¡¢÷Èπ∂÷ß 1.75 ·≈– 1.88 ‡∑à“

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ Roa ·≈– Kaliwal

(2002) √“¬ß“π«à“Õ–∑√“´’π “¡“√∂¬—∫¬—Èß°“√À≈—Ëß LH surge

∂â“„Àâ„π√–¬–‚ª√Õ’ µ√—  ¥—ßπ—Èπ„π°“√»÷°…“§√—Èßπ’È

æ∫®”π«π atretic follicle ‡æ‘Ë¡¢÷Èπ  Õ“®‡π◊ËÕß®“°

°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“´’π ¡’‰¢à∑’Ë‚µæ√âÕ¡µ°‰¢à·µà

‰¡à “¡“√∂µ°‰¢à®÷ß‡ ◊ËÕ¡°≈“¬‡ªìπ atretic follicle ¢≥–

‡¥’¬«°—π®”π«π corpus luteum °Á≈¥≈ß· ¥ß∂÷ß¡’°“√

µ°‰¢à≈¥≈ß ·µà‡¡◊ËÕÀ¬ÿ¥„ÀâÕ–∑√“´’π‡ªìπ‡«≈“ 14 «—π

æ∫«à“®”π«π corpus luteum ‡æ‘Ë¡¢÷Èπ·≈– atretic follicles

°Á≈¥≈ß · ¥ß„Àâ‡ÀÁπ«à“º≈¢Õß Õ–∑√“ ’́πµàÕ√—ß‰¢à

‡ªìπº≈™—Ë«§√“« ‚¥¬‡√‘Ë¡°≈—∫§◊πÀ≈—ßÀ¬ÿ¥„Àâ “√ 14 «—π

·≈–°≈—∫§◊π‡ªìπª°µ‘À≈—ßÀ¬ÿ¥„Àâ “√ 28 «—π

º≈¢ÕßÕ–∑√“ ’́πµàÕ‡π◊ËÕ‡¬◊ËÕ¢Õß¡¥≈Ÿ°

æ∫«à“ÀπŸ°≈ÿà¡‰¥â√—∫Õ–∑√“ ’́π¢π“¥ 20 ·≈– 30

¡‘≈≈‘°√—¡/100 °√—¡πÈ”Àπ—°µ—« ¡’™—Èπ‡Õπ‚¥¡’‡∑√’¬¡

¢Õß¡¥≈Ÿ°≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡ ∑—ÈßÊ∑’Ëº≈®“°°“√µ√«®«ßÕ’ µ√— ·≈–®ÿ≈

æ¬“∏‘ ¿“æ¢Õß√—ß‰¢à∫àß™’È«à“ÀπŸ°≈ÿà¡∑’Ë‰¥â√—∫Õ–∑√“

´’π¡’√–¥—∫Õ’ ‚µ√‡®π„π‡≈◊Õ¥ Ÿß Õ“®‡ªìπ‰ª‰¥â«à“°“√

µÕ∫ πÕß¢Õß¡¥≈Ÿ°µàÕŒÕ√å‚¡πÕ’ ‚µ√‡®π≈¥≈ß  ®“°

°“√»÷°…“„π∑”πÕß‡¥’¬«°—ππ’È„πÀπŸ·√∑æ∫«à“Õ–∑√“

´’π¢π“¥10-30 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—« ¡’º≈

∑”„ÀâπÈ”Àπ—°¢Õß¡¥≈Ÿ°≈¥≈ß (Eldridge et al., 1994)

·≈–¡’º≈¬—∫¬—Èß°“√ √â“ßÕ’ ‚µ√‡®π√’‡´ø‡µÕ√å„π¡¥≈Ÿ°

(Tezak et al., 1992: Mitak et al., 2002 ) ®÷ß∑”„Àâ

¡¥≈Ÿ°µÕ∫ πÕßµàÕŒÕ√å‚¡πÕ’ ‚µ√‡®π≈¥≈ß §«“¡

Àπ“¢Õß¡¥≈Ÿ°®÷ß≈¥≈ß

°“√»÷°…“§√—Èßπ’È √ÿª‰¥â«à“Õ–∑√“´’π¢π“¥ 20

·≈– 30 ¡‘≈≈‘°√—¡ /100 °√—¡πÈ”Àπ—°µ—« ∂â“„Àâ·°àÀπŸ‡¡â“ å

‡ªìπ‡«≈“ 28 «—π¡’º≈∑”„Àâ«ßÕ’ µ√— º‘¥ª°µ‘ ‚¥¬¡’

√–¬–‚ª√Õ’ µ√— ¬“«¢÷Èπ·µà√–¬–‰¥Õ’ µ√—  —Èπ≈ß ‰¡à¡’

°“√µ°‰¢à·≈–°“√µÕ∫ πÕß¢Õß¡¥≈Ÿ°µàÕŒÕ√å‚¡π

®“°√—ß‰¢à°Á≈¥≈ß ‚¥¬Õ–∑√“ ’́π∑—Èß Õß¢π“¥∑’Ë„Àâ‰¥â

º≈‡À¡◊Õπ°—π · ¥ß«à“‡ªìπº≈·∫∫ non-dose dependent

·≈–º≈¥—ß°≈à“«‡ªìπº≈™—Ë«§√“« “¡“√∂°≈—∫§◊πÀ≈—ß

À¬ÿ¥„Àâ “√ 28 «—π ¥—ßπ—Èπ°“√∑’Ë§π·≈– —µ«å∑’ËÕ“»—¬

„π∫√‘‡«≥∑’Ë¡’°“√„™â “√Õ–∑√“ ’́πÕ“®‰¥â√—∫º≈∑“ß

ÕâÕ¡µàÕ√–∫∫ ◊∫æ—π∏ÿå·≈–°“√‡®√‘≠æ—π∏ÿå¢Õß‡æ»‡¡’¬

´÷Ëß∑”„Àâ‡ªìπÀ¡—π™—Ë«§√“«‰¥â

°‘µµ‘°√√¡ª√–°“»

     °“√»÷°…“π’È‰¥â√—∫°“√ π—∫ πÿπß∫ª√–¡“≥®“°

»Ÿπ¬å«‘®—¬Õπÿ°√¡«‘∏“πª√–¬ÿ°µå §≥–«‘∑¬“»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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