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(ISI)  ªí®®ÿ∫—π‡√◊ËÕß¢Õß Journal Impact Factor (JIF) ‰¥â√—∫§«“¡ π„®Õ¬à“ß°«â“ß¢«“ß„π·«¥«ß«‘™“°“√ ‡π◊ËÕß®“°§à“ JIF
¢Õß«“√ “√‡ªìπ¥—™π’ ”§—≠∑’Ë„™âª√–°Õ∫°“√ª√–‡¡‘π§ÿ≥¿“æ·≈–®—¥Õ—π¥—∫«“√ “√∑“ß«‘™“°“√·≈–‡ªìπ¥—™π’∑’Ë‰¥â√—∫°“√¬Õ¡√—∫
„π√–¥—∫ “°≈ «“√ “√„¥¡’§à“ JIF  Ÿß ∂◊Õ‡ªìπ«“√ “√∑’Ë¡’§ÿ≥¿“æ Ÿß¥â«¬ ¡’°“√Õ—π¥—∫«“√ “√¥â«¬§à“ JIF ‡ªìπª√–®”∑ÿ°ªï (2)

°Õß∫√√≥“∏‘°“√«“√ “√∑ÿ°©∫—∫ ®÷ß„Àâ§«“¡ π„®·≈–µ‘¥µ“¡°“√ª√–°“»§à“ JIF ¢Õß«“√ “√„π·µà≈–ªï·≈–µâÕß°“√„Àâ
«“√ “√∑’Ë√—∫º‘¥™Õ∫¡’§à“ JIF  Ÿß¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß  §à“ JIF  ”À√—∫«“√ “√«‘™“°“√„π√–¥—∫π“π“™“µ‘ ́ ÷Ëß®—¥∑”‚¥¬ ISI π’È §”π«≥
®“°§à“‡©≈’Ë¬°“√Õâ“ßÕ‘ß∫∑§«“¡ 1 ∫∑§«“¡„π√–¬– 2 ªï¬âÕπÀ≈—ß √“¬≈–‡Õ’¬¥«‘∏’°“√§”π«≥§à“ JIF ¢Õß ISI π—Èπ ‰¥â‡§¬
‡ πÕ‡ªìπ¿“…“‰∑¬‰«â·≈â«„π«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥(3)  §à“ JIF ª√–®”ªï 2008 (2008 JIF) ‰¥â√—∫°“√
ª√–°“»Õ¬à“ß‡ªìπ∑“ß°“√ÕÕ°¡“·≈â«·≈–‡ªìπ§à“ JIF ≈à“ ÿ¥∑’Ë„™âÕâ“ßÕ‘ß„πªí®®ÿ∫—π ”À√—∫«“√ “√«‘™“°“√√–¥—∫π“π“™“µ‘

 ”À√—∫ª√–‡∑»‰∑¬«“√ “√∑“ß«‘™“°“√ à«π„À≠à‰¡à∂Ÿ°®—¥‡ªìπ«“√ “√«‘™“°“√„π√–¥—∫π“π“™“µ‘ ®÷ß‰¡à¡’§à“ JIF ∑”„Àâ
«“√ “√«‘™“°“√¢Õß‰∑¬ à«π„À≠à´÷Ëß¡’Õ¬Ÿà‡ªìπ®”π«π¡“° ‰¡à‰¥â√—∫°“√µ√«®ª√–‡¡‘π·≈–®—¥Õ—π¥—∫¥â“π§ÿ≥¿“æ®“° ISI
·µàªí®®ÿ∫—π«“√ “√‰∑¬‰¥â√—∫°“√ª√–‡¡‘π§à“ JIF ®“°»Ÿπ¬å¥—™π’°“√Õâ“ßÕ‘ß«“√ “√‰∑¬ (Thai Citation Index Centre, TCI
Centre) (4) ´÷Ëß‰¥â®—¥∑”·≈–æ—≤π“∞“π¢âÕ¡Ÿ≈«“√ “√‰∑¬ „Àâ “¡“√∂ ◊∫§âπ‰¥â„π√–∫∫ÕÕπ‰≈πå·≈–√“¬ß“π§à“¥—™π’º≈°√–∑∫
°“√Õâ“ßÕ‘ß¢Õß«“√ “√‰∑¬ ‚¥¬„™âÀ≈—°°“√„π°“√§”π«≥§à“¥—™π’‡™àπ‡¥’¬«°—∫°“√§”π«≥§à“ JIF ¢Õß ISI  ·µà‡√’¬°§à“¥—™π’
∑’Ë ‰¥â«à“ TCI Impact Factor ·≈–„™â‡ªìπÀ≈—°„π°“√®—¥Õ—π¥—∫«“√ “√«‘™“°“√‰∑¬ TCI Centre ·Ààßπ’È‰¥â‡√‘Ë¡¥”‡π‘πß“π
¡“µ—Èß·µàªï æ.». 2545 ·≈–∑”°“√ª√–°“»§à“ TCI Impact Factor „π«—π∑’Ë 15 °√°Æ“§¡¢Õß∑ÿ°ªïµàÕ‡π◊ËÕß¡“®π∂÷ßªí®®ÿ∫—π
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®“°°“√ª√–°“»§à“ TCI Impact Factor ª√–®”ªï æ.». 2551 ¢Õß TCI Centre ‡¡◊ËÕ«—π∑’Ë 15 °√°Æ“§¡ 2552
¡’«“√ “√«‘™“°“√‰∑¬ “¢“ «‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ∑’ËÕ¬Ÿà„πª√–°“»®”π«π∑—Èß ‘Èπ 164 √“¬°“√ ¡’«“√ “√∑’Ë¡’§à“ TCI Impact
Factor √«¡∑—Èß ‘Èπ 104 √“¬°“√ ´÷Ëß¡’§à“Õ¬Ÿà√–À«à“ß 0.010 - 0.750 ∑’Ë‡À≈◊ÕÕ’° 60 √“¬°“√¡’§à“ TCI Impact Factor ‡ªìπ 0
∑ÿ°©∫—∫  „πªïπ’È «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ¢Õß§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ¡’§à“ TCI
Impact Factor ‡æ‘Ë¡ Ÿß¢÷Èπ‡ªìπ 0.256 ·≈–®—¥Õ¬Ÿà„π≈”¥—∫∑’Ë 7 ¢Õß«“√ “√«‘™“°“√‰∑¬∑’Ë¡’§à“ TCI Impact Factor  Ÿß ÿ¥ 10
Õ—π¥—∫·√° ¥—ß· ¥ß„π µ“√“ß∑’Ë 1  ∂◊Õ«à“¡’æ—≤π“°“√¥â“π§ÿ≥¿“æ‡ªìπ‰ª„π∑“ß∑’Ë¥’¢÷Èπ¡“‚¥¬µ≈Õ¥ (ªï æ.». 2549 ¡’§à“ TCI
Impact Factor ‡ªìπ 0.043 Õ—π¥—∫ 39  ªï æ.». 2550 ¡’§à“‡ªìπ 0.133 Õ—π¥—∫ 9) ∑”„Àâ¡’§à“ TCI Impact Factor ‡©≈’Ë¬ 3
ªï‡∑à“°—∫ 0.144 ́ ÷Ëß Ÿß‡ªìπÕ—π¥—∫ 7 ¢Õß«“√ “√‰∑¬ (µ“√“ß∑’Ë 2) ∑”„Àâ«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ µ‘¥Õ—π¥—∫
top ten ¢Õß«“√ “√«‘™“°“√‰∑¬∑’Ë¡’§à“ TCI Impact Factor  Ÿß ÿ¥ µ‘¥µàÕ°—π 2 ªï´âÕπ  “¡“√∂µ√«® Õ∫§à“ TCI Impact
Factor ª√–®”ªï·≈– ◊∫§âπ¢âÕ¡Ÿ≈°“√µ’æ‘¡æå·≈–°“√Õâ“ßÕ‘ß¢Õß«“√ “√‰∑¬‡æ‘Ë¡‡µ‘¡‰¥â®“°‡«Á∫‰´µå¢Õß TCI (4)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈„π µ“√“ß∑’Ë 1 °—∫¢âÕ¡Ÿ≈«“√ “√ ‘∫Õ—π¥—∫·√°∑’Ë¡’§à“ TCI Impact Factor  Ÿß ÿ¥ ª√–®”ªï 2550 (5)

‡ÀÁπ§«“¡‡ª≈’Ë¬π·ª≈ß‰¥â™—¥‡®π«à“§à“ TCI Impact Factor ¢Õß«“√ “√‰∑¬‡ª≈’Ë¬π·ª≈ß¢÷Èπ≈ß·≈–¡’·π«‚πâ¡
°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‰¡à§àÕ¬¥’π—° ‡ÀÁπ‰¥â®“°°“√∑’Ë¡’«“√ “√„πµ“√“ß∑’Ë 1 ‡æ’¬ß 3 ©∫—∫‡∑à“π—Èπ∑’Ë¡’™◊ËÕµ‘¥Õ¬Ÿà„π 10 Õ—π¥—∫·√°
¢Õßªï 2550 §◊Õ «“√ “√ ¡“§¡æ¬“∫“≈  “¢“¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ (Õ—π¥—∫ 1 ªï 2550 / 0.326)  «“√ “√‡∑§π‘§
°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ (Õ—π¥—∫ 9 ªï 2550 / 0.133) ·≈– ®¥À¡“¬‡Àµÿ∑“ß·æ∑¬å ·æ∑¬ ¡“§¡·Ààßª√–‡∑»‰∑¬
„πæ√–∫√¡√“™Ÿª∂—¡¿å (Õ—π¥—∫ 6 ªï 2550 / 0.152) ∑’Ë‡À≈◊ÕÕ’° 7 ©∫—∫¡’§«“¡‡ª≈’Ë¬π·ª≈ß·∫∫°â“«°√–‚¥¥‡©æ“–
„πªï 2551  °“√µ‘¥µ“¡§à“ Impact Factor ¢Õß«“√ “√ ®÷ßµâÕßæ‘®“√≥“·π«‚πâ¡°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ßµàÕ‡π◊ËÕß¡“°°«à“
°“√¥Ÿ§à“ Impact Factor ‡æ’¬ßªï„¥ªïÀπ÷Ëß ´÷Ëß®– –∑âÕπ∂÷ß§ÿ≥¿“æ«“√ “√‰¥â™—¥‡®π°«à“(6)  ¥—ß· ¥ß„π µ“√“ß∑’Ë 2 ´÷Ëß‡ªìπ§à“
TCI Impact Factor ‡©≈’Ë¬®“° 3 ªï √–À«à“ßªï æ.». 2549 - 2551 ¢Õß«“√ “√‰∑¬ 10 Õ—π¥—∫·√°∑’Ë¡’§à“‡©≈’Ë¬ 3 ªï Ÿß ÿ¥

«“√ “√¢Õß§≥–‡∑§π‘§°“√·æ∑¬å ¡.¢Õπ·°àπ

01 8/20/09, 11:17 PM86



87J Med Tech Phy Ther ë Vol.21 No.2 ë MAY-AUGUST 2009

µ“√“ß∑’Ë 1 «“√ “√«‘™“°“√‰∑¬ 10 Õ—π¥—∫·√°∑’Ë¡’§à“ TCI Impact Factor  Ÿß ÿ¥ ª√–®”ªï æ.». 2551

µ“√“ß∑’Ë 2 «“√ “√«‘™“°“√‰∑¬ 10 Õ—π¥—∫·√°∑’Ë¡’§à“‡©≈’Ë¬ TCI Impact Factor  Ÿß ÿ¥ √–À«à“ßªï æ.». 2549 - 2551
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°“√ª√–°“»¢âÕ¡Ÿ≈§à“ TCI Impact Factor Õ¬à“ßµàÕ‡π◊ËÕß∑ÿ°ªï °àÕ„Àâ‡°‘¥§«“¡æ¬“¬“¡„π°“√æ—≤π“§ÿ≥¿“æ
¢Õß«“√ “√‰∑¬Õ¬à“ß‡ªìπ√–∫∫·≈–‡°‘¥°“√·¢àß¢—π„π°“√ª√—∫ª√ÿß§ÿ≥¿“æ¡“°¢÷Èπ „π à«π¢Õß«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–
°“¬¿“æ∫”∫—¥ ‡ÀÁπæ—≤π“°“√¥â“π§ÿ≥¿“æ‰¥â‡ªìπÕ¬à“ß¥’π—∫®“°°àÕµ—Èß¢÷Èπ„πªï æ.». 2532 (7) ¢âÕ¡Ÿ≈„π 3 ªï≈à“ ÿ¥ · ¥ß„Àâ‡ÀÁπ
«à“πÕ°®“°®–‡ªìπ«“√ “√«‘™“°“√∑’Ëµ‘¥Õ¬Ÿà„π 10 Õ—π¥—∫·√°¢Õß«“√ “√‰∑¬∑’Ë¡’§à“ TCI Impact Factor  Ÿß ÿ¥·≈â« ¬—ß‡ªìπ
«“√ “√«‘™“°“√¥â“π‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥¢Õß‰∑¬∑’Ë¡’§à“ TCI Impact Factor  Ÿß ÿ¥¡“‚¥¬µ≈Õ¥   πÕ°®“°π’È
«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ¬—ß‰¥â√—∫°“√¬Õ¡√—∫®“°‚§√ß°“√ª√‘≠≠“‡Õ°°“≠®π“¿‘‡…° (§ª°.)
¢Õß ”π—°ß“π°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ( °«.) „Àâ‡ªìπ«“√ “√«‘™“°“√√–¥—∫™“µ‘ ”À√—∫°“√æ‘®“√≥“º≈ß“πµ’æ‘¡æå‡√◊ËÕß∑’Ë 2
¢Õßπ—°»÷°…“∑ÿπ §ª°. ¢Õß  °«. „πÀ≈—° Ÿµ√°≈ÿà¡«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ °àÕπ ”‡√Á®°“√»÷°…“ (º≈ß“π‡√◊ËÕß∑’Ë 1
¢Õßπ—°»÷°…“µâÕß‰¥â√—∫°“√µ’æ‘¡æå„π√–¥—∫π“π“™“µ‘)

ªí®®ÿ∫—π «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ®—¥æ‘¡æåªï≈– 3 ©∫—∫·≈–º≈‘µ‡ªìπªï∑’Ë 21 ·≈â«‚¥¬‰¥â√—∫
°“√ π—∫ πÿπß∫ª√–¡“≥®“°  ”π—°ß“π°“√Õÿ¥¡»÷°…“ ( °Õ.)  ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
·≈– §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ °“√¥”‡π‘πß“π„π√–¬–µàÕ‰ª‡æ◊ËÕ√—°…“À√◊Õæ—≤π“§ÿ≥¿“æ„Àâ¡“°¢÷Èπ
µâÕßÕ“»—¬§«“¡√à«¡¡◊Õ¢Õß∑ÿ°ΩÉ“¬ ∑—ÈßºŸâ‡¢’¬π∫∑§«“¡ ºŸâÕà“π∫∑§«“¡ √–∫∫°“√¥”‡π‘πß“π¿“¬„π°Õß∫√√≥“∏‘°“√
µ≈Õ¥®π°“√ π—∫ πÿπ®“° §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ·≈–‡æ◊ËÕπ√à«¡«‘™“™’æ∑ÿ°∑à“π
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¡’°“√æ—≤π“‰ª„π∑“ß∑’Ë¥’¢÷Èπ  À√◊ÕÕ“®∑”„Àâ‡°‘¥§«“¡‡ ◊ËÕ¡∂Õ¬

¢÷ÈπÕ¬Ÿà°—∫‡∑§π‘§·≈–«‘∏’°“√®—¥°“√°“√‡ª≈’Ë¬π·ª≈ß ·≈–¬—ß¢÷Èπ°—∫

√–¬–‡«≈“·≈–ªí®®—¬·«¥≈âÕ¡Õ’°À≈“¬ª√–°“√ ·µàÕ¬à“ß‰√

°Áµ“¡°“√®—¥°“√°“√‡ª≈’Ë¬π·ª≈ß‚¥¬∑—Ë«‰ª¡’‡ªÑ“À¡“¬À≈—°

4  ¢âÕ §◊Õ

1. ‡æ◊ËÕ§«“¡ ”‡√Á®„π°“√·¢àß¢—π°—∫Õß§å°√Õ◊ËπÊ „ª√–‡¥Áππ’È

‡§¬¡’§π∂“¡ºŸâ‡¢’¬π«à“ ç∑”‰¡µâÕß·¢àß°—π ®–Õ¬Ÿà¥â«¬°—π·∫∫æ’ËπâÕß

‰¥âÀ√◊Õ‰¡à ?é ́ ÷ËßºŸâ‡¢’¬π‰¥â„Àâ‡Àµÿº≈ 3 ª√–°“√ §◊Õ ª√–°“√·√°

‡ªìπ°“√·¢àß¢—π°—π∑”¥’ πà“®–‡°‘¥º≈¥’¡“°°«à“º≈‡ ’¬  ‡æ√“–

ºŸâ∑’Ë®–‰¥â√—∫ª√–‚¬™πå§◊ÕºŸâ√—∫∫√‘°“√ ª√–°“√∑’Ë Õß Àπà«¬ß“π

¿“¬πÕ°‰¥âæ¬“¬“¡°√–µÿâπ„ÀâÕß§å°√µà“ßÊ ·¢àß¢—π°—π¥â«¬°“√

æ¬“¬“¡®—¥Õ—π¥—∫ ª√–°“√∑’Ë “¡ °“√·¢àß¢—π‡ªìπ°“√°√–∑”

∑’Ë Õ¥§≈âÕß°—∫π‚¬∫“¬°“√∫√‘À“√¿“§√—∞¬ÿ§„À¡à (new public

sector management, NPM) ∑’Ë π—∫ πÿπ„ÀâÀπà«¬ß“π¢Õß√—∞

¡’°“√·¢àß¢—π°—∫¿“§‡Õ°™π·≈–·¢àß¢—π√–À«à“ßÀπà«¬ß“π

¢Õß√—∞¥â«¬°—π‡Õß

2. ‡æ◊ËÕ°“√æ—≤π“Õß§å°√·∫∫¬—Ëß¬◊π (sustainable

development) ∑’Ë‡πâπ°“√‡ª≈’Ë¬π·ª≈ß√–∫∫°“√∑”ß“π∑’Ë‰¡à¬÷¥µ‘¥

°—∫µ—«∫ÿ§§≈ ·≈–‡πâπ°“√æ—≤π“»—°¬¿“æ¢Õß∫ÿ§§≈“°√∑ÿ°√–¥—∫

3. ‡æ◊ËÕµÕ∫ πÕß§«“¡µâÕß°“√∑’ËÀ≈“°À≈“¬¢Õß

ºŸâ√—∫∫√‘°“√∑ÿ°ª√–‡¿∑

4. ‡æ◊ËÕ§«“¡ ÿ¢¢Õß∫ÿ§≈“°√„πÕß§å°√ ÷́ËßÕ“®®– —ß‡°µ‰¥â

®“°¥—™π’™’È«—¥§«“¡ ÿ¢ (happiness index) ¢Õß∫ÿ§≈“°√

„πÕß§å°√

 ‘Ëß∑’ËµâÕß‡ª≈’Ë¬π·ª≈ß
‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß°“√¥”‡π‘πß“π¢ÕßÕß§å°√®–¡’

º≈°√–∑∫°—π‡ªìπ≈Ÿ°‚´à  ¥—ßπ—Èπ®÷ßµâÕß¡’·ºπ°“√®—¥≈”¥—∫

§«“¡ ”§—≠¢Õß°“√‡ª≈’Ë¬π·ª≈ß‰«â≈à«ßÀπâ“  ÷́Ëß„π°“√

‡ª≈’Ë¬π·ª≈ß¡’ ‘Ëß∑’Ë§«√‡ª≈’Ë¬π·ª≈ß §◊Õ
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1. ºŸâ∫√‘À“√·≈–∫ÿ§≈“°√  µâÕß‡ª≈’Ë¬π·ª≈ß∑—»π§µ‘

·≈–§à“π‘¬¡„π°“√∑”ß“π   §«“¡√Ÿâ  §«“¡ “¡“√∂ ·≈–§«“¡

™”π“≠  œ≈œ  ‡æ◊ËÕ„Àâ Õ¥§≈âÕß°—∫ ‘Ëß∑’Ë°”≈—ß‡ª≈’Ë¬π·ª≈ß

2. ‡∑§‚π‚≈¬’·≈–§«“¡√Ÿâ  §«√¡’°“√π”§«“¡√Ÿâ·≈–‡∑§‚π‚≈

¬’∑’Ë‡À¡“– ¡¡“™à«¬≈¥¢—ÈπµÕπ°“√∑”ß“π ‡æ◊ËÕ§«“¡ª√–À¬—¥

‡æ◊ËÕ≈¥§«“¡º‘¥æ≈“¥ ‡æ◊ËÕ§«“¡ –¥«° ∫“¬ À√◊Õ‡æ◊ËÕ§«“¡

ª≈Õ¥¿—¬¢ÕßºŸâ„Àâ∫√‘°“√·≈–ºŸâ√—∫∫√‘°“√ ‡æ◊ËÕ·°âªí≠À“„π°“√

∑”ß“π œ≈œ

3. «‘∏’°“√∑”ß“π  µ—«Õ¬à“ß‡™àπ  §«√¡’√–∫∫°√–®“¬

Õ”π“®°“√µ—¥ ‘π ‘π„® (empowerment) „Àâ∫ÿ§≈“°√√–¥—∫µà“ßÊ

„Àâ¡“°¢÷Èπ ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√∑”ß“π ·≈–‡æ‘Ë¡§«“¡

√«¥‡√Á«„π°“√„Àâ∫√‘°“√ °“√„Àâ∫√‘°“√·∫∫‡∫Á¥‡ √Á®∑’Ë®ÿ¥‡¥’¬«

(one stop service)  œ≈œ

4. «‘∏’°“√„Àâ∫√‘°“√    ‰¥â·°à

4.1 °“√ √â“ß√–∫∫∫√‘°“√∑’ËÀ≈“°À≈“¬  “¡“√∂µÕ∫

 πÕß§«“¡µâÕß°“√¢ÕßºŸâ√—∫∫√‘°“√ª√–‡¿∑µà“ßÊ

4.2 °“√ √â“ß§«“¡ —¡æ—π∏å°—∫ºŸâ√—∫∫√‘°“√ ‡æ◊ËÕ„ÀâºŸâ√—∫

∫√‘°“√Õ¬“°°≈—∫¡“„™â∫√‘°“√Õ’°   µ—«Õ¬à“ß‡™àπ  √–∫∫

 ¡“™‘°   °“√ àß¢à“« “√„ÀâºŸâ√—∫∫√‘°“√Õ¬à“ß ¡Ë”‡ ¡Õ

√–∫∫ Õ∫∂“¡¢âÕ¡Ÿ≈∑“ß‚∑√»—æ∑å (call center) œ≈œ

4.3 °“√ √â“ß§«“¡ª√–∑—∫„®‡æ◊ËÕ„ÀâºŸâ√—∫∫√‘°“√π”‰ª

‡º¬·æ√àµàÕ µ—«Õ¬à“ß‡™àπ °“√„Àâ∫√‘°“√∑’Ë√«¥‡√Á«‡ªìπ

æ‘‡»… °“√„Àâ∫√‘°“√∑’Ë¡’§«“¡¬ÿµ‘∏√√¡‚¥¬‰¡à¡’°“√

‰¡à‡≈◊Õ°ªØ‘∫—µ‘  °“√„™â∂âÕ¬§”∑’Ë ÿ¿“æ·≈–πà“øíß

°“√„™â‡∑§‚π‚≈¬’∑’Ëπ” ¡—¬ °“√· ¥ß§«“¡√—∫º‘¥™Õ∫

„π°√≥’∑’Ë¡’§«“¡∫°æ√àÕß„π°“√„Àâ∫√‘°“√ œ≈œ

5. ‚§√ß √â“ßÕß§å°√  µ—«Õ¬à“ß‡™àπ °“√„™â‚§√ß √â“ß

∑’Ë‡À¡“– ¡µàÕ°“√‡ª≈’Ë¬π·ª≈ß§◊Õ‚§√ß √â“ß·π«√“∫ (flat

structure) ∑’Ë¡’ “¬°“√∫—ß§—∫∫—≠™“À√◊Õ°“√ —Ëßß“π —Èπ ·≈–

§«√¡’Àπà«¬ß“π¬àÕ¬‰¡à¡“°‡æ◊ËÕ„Àâ “¡“√∂„™â∑√—æ¬“°√

®“°Àπà«¬ß“πµà“ßÊ√à«¡°—π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

6. °ÆÀ¡“¬∑’Ë‡°’Ë¬«¢âÕß  µ—«Õ¬à“ß‡™àπ  °“√·°â‰¢ √–‡∫’¬∫

ª√–°“»  ¢âÕ∫—ß§—∫  §” —Ëß œ≈œ.

¢—ÈπµÕπ„π°“√‡ª≈’Ë¬π·ª≈ß  ¡’  3 ¢—ÈπµÕπ∑’Ë ”§—≠ ¥—ßπ’È

1. °“√«“ß·ºπ ”À√—∫°“√‡ª≈’Ë¬π·ª≈ß (planning for

change) ‰¥â·°à °“√®—¥°“√‡™‘ß°≈¬ÿ∑∏å (strategic management)

µ—«Õ¬à“ß‡™àπ

1.1 °“√ π—∫ πÿπ ¥â“π°“√‡ß‘π ∑√—æ¬“°√ ·≈–°“√„Àâ¢âÕ¡Ÿ≈

‡æ◊ËÕ √â“ß§«“¡‡¢â“„®·≈–°“√¬Õ¡√—∫

1.2 ·ºπ°“√°”®—¥ªí≠À“·≈–Õÿª √√§µà“ßÊ  µ—«Õ¬à“ß‡™àπ

°“√ª√–™ÿ¡‡æ◊ËÕ·°âªí≠À“·≈–æ—≤π“ß“πÕ¬à“ß ¡Ë”‡ ¡Õ

°“√°”Àπ¥µ—«∫ÿ§≈∑’Ë√—∫º‘¥™Õ∫„π°“√·°âªí≠À“

¥â“πµà“ßÊ œ≈œ

1.3 °“√®”·π°°≈ÿà¡∫ÿ§≈“°√∑’Ë¡’§«“¡‡ÀÁπ·µ°µà“ß ‡æ◊ËÕ

°“√®—¥°“√∑’Ë‡À¡“– ¡ ”À√—∫∫ÿ§≈“°√·µà≈–°≈ÿà¡

1.4 „™âÕß§å°“√¿“¬πÕ°‡ªìπ‡§√◊ËÕß¡◊Õ  µ—«Õ¬à“ß‡™àπ  °“√

‡™‘≠«‘∑¬“°√¡“∫√√¬“¬À√◊ÕΩñ°Õ∫√¡ °“√¥Ÿß“π

„πÕß§å°√Õ◊ËπÊ ∑’Ëª√– ∫§«“¡ ”‡√Á® œ≈œ

1.5 ¡’·ºπ°“√√—°…“§π‡°àß·≈–§π¥’‰«â°—∫Õß§å°√

1.6 °“√ √â“ßπ«—µ°√√¡ ‚¥¬„™â«‘∏’«‘®—¬·≈–æ—≤π“ (research

and development) À√◊Õ °“√‡≈’¬π·∫∫·≈–æ—≤π“

(copy and development) µ—«Õ¬à“ß‡™àπ °“√„™â°√√¡«‘∏’

„À¡à °“√„™â‚§√ß √â“ß„À¡à  °“√º≈‘µ ‘π§â“„À¡à

°“√ √â“ß∫√‘°“√„À¡à œ≈œ

1.7 °“√°”Àπ¥‡ªÑ“À¡“¬°“√‡ª≈’Ë¬π·ª≈ß∑’Ë™—¥‡®π

µ“¡√–¬–‡«≈“∑’Ë°”Àπ¥

1.8 °“√§‘¥‡™‘ß∫«° (positive thinking)  °“√§‘¥ √â“ß √√§å

(creative thinking) °“√§‘¥πÕ°°√Õ∫ (lateral thinking)

‡æ◊ËÕ· «ßÀ“ ‘Ëß∑’Ë¥’°«à“∑’Ë‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß

1.9 °“√«“ß·ºπ≈¥·√ßµàÕµâ“π°“√‡ª≈’Ë¬π·ª≈ß

1.10 °“√·°âªí≠À“∑’Ë‡°‘¥¢÷Èπ®“°°“√‡ª≈’Ë¬π·ª≈ß

2. °“√¥”‡π‘π°“√‡ª≈’Ë¬π·ª≈ß (implementing change)

´÷ËßÕ“®¥”‡π‘π°“√‰¥â ¥—ßπ’È

2.1 °“√ª√—∫ª√ÿß∑’Ë≈–¢—ÈπµÕπ  ‚¥¬‡√‘Ë¡®“°‡√◊ËÕß‡≈Á°‰ª Ÿà

‡√◊ËÕß„À≠à  ‡√‘Ë¡®“°‡√◊ËÕßßà“¬‰ª Ÿà‡√◊ËÕß∑’Ë¬“°

2.2 °“√ª√—∫ª√ÿßÕ¬à“ßµàÕ‡π◊ËÕß

2.3 °“√∑”ß“π‡ªìπ∑’¡

2.4 °“√«‘‡§√“–Àå®ÿ¥ÕàÕπ ®ÿ¥·¢Áß ‚Õ°“  ·≈–¿“«–§ÿ°§“¡

(SWOT)

2.5 °“√«‘®—¬∑’Ë‡°’Ë¬«°—∫ºŸâ√—∫∫√‘°“√ (customer  research)

2.6 °“√«‘®—¬µ≈“¥ (market  research)

3. °“√√—°…“ ¿“æ°“√‡ª≈’Ë¬π·ª≈ß (maintaining

change) °“√‡ª≈’Ë¬π·ª≈ß∑’Ë¢÷ÈπÕ¬Ÿà°—∫µ—«∫ÿ§§≈‰¡à‰¥â¢÷ÈπÕ¬Ÿà°—∫

√–∫∫  ·≈–¡’°“√‡ª≈’Ë¬π·ª≈ßºŸâ∫√‘À“√∫àÕ¬Ê ‡ªìπªí≠À“

∑’Ë ”§—≠∑’Ë∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ßÀ¬ÿ¥™–ß—°À√◊Õ∂Ÿ°¬°‡≈‘°
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·µàÕ¬à“ß‰√°Áµ“¡°“√√—°…“ ¿“æ°“√‡ª≈’Ë¬π·ª≈ßÕ“®°√–∑”

‰¥âÀ≈“¬«‘∏’ µ—«Õ¬à“ß‡™àπ

3.1 °“√ª√–§—∫ª√–§ÕßÕß§å°√„π™à«ß°“√‡ª≈’Ë¬π·ª≈ß ‡™àπ

°“√‰¡à„™â§«“¡√ÿπ·√ß„π°“√·°âªí≠À“  °“√„Àâ°”≈—ß„®

°“√ √â“ß§«“¡À«—ß  °“√¢¬“¬º≈§«“¡ ”‡√Á® §«“¡‚ª√àß„ 

·≈–µ√«® Õ∫‰¥â  œ≈œ

3.2 §”π«≥§«“¡‡ ’Ë¬ß (risk calculation) ‡æ◊ËÕ√–¡—¥√–«—ß

„Àâ°“√‡ª≈’Ë¬π·ª≈ßπ—ÈπÊ ª√– ∫§«“¡≈â¡‡À≈«

πâÕ¬∑’Ë ÿ¥

3.3  π—∫ πÿπ°“√∑”ß“π¢Õß∫ÿ§≈“°√ (enhancing people

capability) ∑—Èß„π¥â“π√Ÿª∏√√¡·≈–π“¡∏√√¡ ‡æ◊ËÕ„Àâ

∫ÿ§≈“°√¡’°”≈—ß„® ·≈–¡’§«“¡æ¬“¬“¡ΩÉ“øíπÕÿª √√§

µà“ßÊ ∑’Ë‡°‘¥¢÷Èπ√–À«à“ß°“√ √â“ß§«“¡‡ª≈’Ë¬π·ª≈ß

3.4 ¡ÕßÀ“‚Õ°“ „À¡à (new opportunity) ‡™àπ °“√„™â

‡∑§‚π‚≈¬’ ¡—¬„À¡à  °“√À“æ—π∏¡‘µ√„À¡à  œ≈œ  ‡æ◊ËÕ

· ¥ß„Àâ‡ÀÁπ«à“°“√‡ª≈’Ë¬π·ª≈ßπ”¡“´÷Ëß§«“¡ ”‡√Á®

º≈ª√–‚¬™πå ·≈–§«“¡ –¥«° ∫“¬∑’Ë¡“°¢÷Èπ

3.5 · «ßÀ“§«“¡ “¡“√∂∑’Ë·ΩßÕ¬Ÿà„πÕß§å°√ (hidden

potential) ‡™àπ °“√ π—∫ πÿπ∫ÿ§≈“°√∑’Ë¡’»—°¬¿“æ

·µà∂Ÿ°®”°—¥∫∑∫“∑„Àâ‡¢â“¡“¡’ à«π√à«¡„π°“√ √â“ß

°“√‡ª≈’Ë¬π·ª≈ß °“√„™â∑√—æ¬“°√∑ÿ°ª√–‡¿∑

Õ¬à“ß‡µÁ¡ª√– ‘∑∏‘¿“æ  œ≈œ

3.6 °“√§«∫§ÿ¡À√◊Õ°”°—∫°√–∫«π°“√‡ª≈’Ë¬π·ª≈ß

‡æ◊ËÕ„Àâ°“√‡ª≈’Ë¬π·ª≈ß‡ªìπ‰ªµ“¡«—µ∂ÿª√– ß§å·≈–

°√Õ∫√–¬–‡«≈“∑’Ë°”Àπ¥

3.7 °“√„™â∑√—æ¬“°√¿“¬πÕ° °“√„™â∑√—æ¬“°√¿“¬„π

√à«¡°—π ·≈–°“√ √â“ß‡§√◊Õ¢à“¬°“√∫√‘°“√ ‡æ◊ËÕ π—∫ πÿπ

°“√∑”ß“π„Àâ§ßÕ¬Ÿàµ≈Õ¥‰ª

3.8 °“√ª√–‡¡‘π·≈–·°â‰¢ª√—∫ª√ÿß°“√‡ª≈’Ë¬π·ª≈ß

Õ¬Ÿàµ≈Õ¥‡«≈“  ·≈–π” ‘Ëß∑’Ë·°â‰¢ª√—∫ª√ÿß·≈â«¡“„™â

»‘≈ª–°“√‡ª≈’Ë¬π·ª≈ß
‡π◊ËÕß®“°∏√√¡™“µ‘¢Õß§π‚¥¬∑—Ë«‰ª™Õ∫µàÕµâ“π°“√

‡ª≈’Ë¬π·ª≈ß ∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ß„πÕß§å°√‡ªìπß“π∑’Ë¬“°

·≈–∑â“∑“¬§«“¡ “¡“√∂ ‡æ√“–µâÕßæ¬“¬“¡≈¥·√ßµâ“π∑“π

°“√‡ª≈’Ë¬π·ª≈ß¢Õß∫ÿ§≈“°√„πÕß§å°√  ÷́ËßµâÕß„™â»‘≈ª–·≈–

‡∑§π‘§∑’Ë¥’ µ—«Õ¬à“ß‡™àπ °“√ √â“ß∑’¡ √â“ß°“√‡ª≈’Ë¬π·ª≈ß

®”π«ππâÕ¬·≈â«®÷ß¢¬“¬º≈‰ª∑—Ë«∑—ÈßÕß§å°√ °“√¡’π‚¬∫“¬

 √â“ß°“√‡ª≈’Ë¬π·ª≈ß∑’Ë™—¥‡®π °“√ ◊ËÕ “√°—∫∫ÿ§≈“°√

∑ÿ°√–¥—∫„Àâ‡¢â“„®‡Àµÿº≈·≈–§«“¡®”‡ªìπ„π°“√‡ª≈’Ë¬π·ª≈ß

µ≈Õ¥®π‡ªÑ“À¡“¬¢Õß°“√‡ª≈’Ë¬π·ª≈ß °“√°”Àπ¥§à“π‘¬¡

À√◊Õ«—≤π∏√√¡Õß§å°√„À¡à„Àâ™—¥‡®π  °“√‡µ√’¬¡°“√·°âªí≠À“

∑’ËÕ“®®–‡°‘¥¢÷Èπ‚¥¬‰¡à§“¥§‘¥ °“√ √â“ß§«“¡√Ÿâ ÷°§«“¡‡ªìπ

‡®â“¢Õß·≈–¡’ à«π√à«¡„π°“√‡ª≈’Ë¬π·ª≈ß„Àâ°—∫∫ÿ§≈“°√  œ≈œ

„πªí®®ÿ∫—π¡’ºŸâπ‘¬¡„™â  ADKAR model  ‡π◊ËÕß®“°‡¢â“„®

ßà“¬·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥°“√µàÕµâ“π°“√‡ª≈’Ë¬π·ª≈ß

‰¥â¥’ ¥—ßπ’È

1. °“√√—∫√Ÿâ (awareness of the need for change) µâÕß¡’

°“√ ◊ËÕ “√¥â«¬«‘∏’µà“ßÊ ‡æ◊ËÕ„Àâ∫ÿ§≈“°√√Ÿâ«à“∑”‰¡µâÕß‡ª≈’Ë¬π·ª≈ß

·≈–µâÕß√Ÿâ¢—ÈπµÕπ°“√‡ª≈’Ë¬π·ª≈ß¢Õ∫‡¢µ¢Õß°“√‡ª≈’Ë¬π·ª≈ß

µ≈Õ¥®π∫∑∫“∑¢Õß∫ÿ§§≈µà“ßÊ  œ≈œ

2. §«“¡µâÕß°“√¡’ à«π√à«¡·≈– π—∫ πÿπ°“√‡ª≈’Ë¬π·ª≈ß

(desire to participate and support the change) ‡™àπ °“√

 √â“ß·√ß®Ÿß„®  °“√ √â“ß§«“¡√Ÿâ ÷°‡ªìπ‡®â“¢Õß  º≈ª√–‚¬™πå

µà“ßÊ ∑’Ë®–‰¥â®“°°“√‡ª≈’Ë¬π·ª≈ß  §«“¡À«—ß„πÕπ“§µ

°“√ √â“ß§«“¡‰«â«“ß„®„πºŸâπ” œ≈œ

3. ¡’§«“¡√Ÿâ«à“µâÕß‡ª≈’Ë¬π·ª≈ßÕ¬à“ß‰√ (knowledge

on how to change) ‡™àπ °“√ —¡¡π“ À√◊ÕΩñ°Õ∫√¡‡°’Ë¬«°—∫

°√–∫«π°“√‡ª≈’Ë¬π·ª≈ß  °“√„Àâ¥Ÿµ—«Õ¬à“ß¢Õß°“√‡ª≈’Ë¬π·ª≈ß

„πÕß§å°√Õ◊ËπÊ  œ≈œ

4. §«“¡ “¡“√∂„π°“√ √â“ß∑—°…–·≈–æƒµ‘°√√¡∑’Ë®”‡ªìπ

µàÕ°“√ √â“ß§«“¡‡ª≈’Ë¬π·ª≈ß (ability to implement required

skills and behaviors) ‡™àπ °“√ √â“ß√–∫∫æ’Ë‡≈’È¬ß (mentoring)

ºŸâΩñ° Õπ (coaching) °“√„™â‡∑§‚π‚≈¬’„À¡à °“√„™â‡§√◊ËÕß¡◊Õ

„À¡à œ≈œ. ‡æ◊ËÕ„Àâ∫ÿ§≈“°√∑ÿ°°≈ÿà¡æ√âÕ¡∑”ß“π¿“¬„µâ

 ‘Ëß∑’Ë‡ª≈’Ë¬π·ª≈ß

5. °“√‡ √‘¡ √â“ß§«“¡‡¢â¡·¢Áß„Àâ°“√‡ª≈’Ë¬π·ª≈ß

(reinforcement to sustain the change) ‡æ◊ËÕ‰¡à„Àâ ‘Ëß∑’Ë

‡ª≈’Ë¬π·ª≈ß·≈â«°≈—∫‰ª Ÿàæƒµ‘°√√¡·∫∫‡¥‘¡ ‡™àπ °“√„Àâ√“ß«—≈

°“√¬°¬àÕß™¡‡™¬  °“√©≈Õß§«“¡ ”‡√Á®  °“√™¥‡™¬ ‘Ëß∑’Ë

 Ÿ≠‡ ’¬‰ª œ≈œ ‡æ◊ËÕ„Àâ∫ÿ§≈“°√¡’§«“¡æ÷ßæÕ„®„π°“√√—°…“

 ¿“æ°“√‡ª≈’Ë¬π·ª≈ß ·≈–æÕ„®Õ¬Ÿà„π ‘Ëß∑’Ë‡ª≈’Ë¬π·ª≈ß

ªí≠À“„π°“√‡ª≈’Ë¬π·ª≈ß
ªí≠À“∑’Ë ”§—≠„π°“√‡ª≈’Ë¬π·ª≈ß§◊Õ ªí≠À“‡™‘ßπ‚¬∫“¬
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ªí≠À“®“°ºŸâ∫√‘À“√  ªí≠À“®“°∫ÿ§≈“°√ ªí≠À“¢Õß‡∑§π‘§

·≈–«‘∏’°“√„π°“√®—¥°“√°“√‡ª≈’Ë¬π·ª≈ß  ∑”„Àâ°“√

‡ª≈’Ë¬π·ª≈ß„π∫“ßÕß§å°√‡°‘¥¢÷Èπ·∫∫≈à“™â“  À√◊Õ‰¡à‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß À√◊Õ‡°‘¥§«“¡≈â¡‡À≈«„π°“√‡ª≈’Ë¬π·ª≈ß

´÷Ëßªí≠À“„π·µà≈–¥â“π®”·π°ÕÕ°‰¥â ¥—ßπ’È

1. ªí≠À“¥â“ππ‚¬∫“¬  ‡ªìπªí≠À“∑’Ë ”§—≠∑’Ë®–¬—∫¬—Èß

À√◊Õ™–≈Õ°“√‡ª≈’Ë¬π·ª≈ß  ‡æ√“–∂â“π‚¬∫“¬√–¥—∫ ŸßÀâ“¡

°“√‡ª≈’Ë¬π·ª≈ß À√◊Õ‰¡à π—∫ πÿπ°“√‡ª≈’Ë¬π·ª≈ß °“√

‡ª≈’Ë¬π·ª≈ßµà“ßÊ „πÕß§å°√®–¡’ªí≠À“·≈–Õÿª √√§¡“°

¥—ßπ—Èπ°“√‡ª≈’Ë¬π·ª≈ß„¥Ê §«√®–¢Õ§«“¡‡ÀÁπ™Õ∫„π‡™‘ß

π‚¬∫“¬°àÕπ¥”‡π‘π°“√‡ª≈’Ë¬π·ª≈ß

2. ªí≠À“®“°ºŸâ∫√‘À“√ µ—«Õ¬à“ß‡™àπ ºŸâ∫√‘À“√ª√–‡¿∑

Õπÿ√—°…å∑’Ë‰¡à™Õ∫°“√‡ª≈’Ë¬π·ª≈ß ™Õ∫«‘∏’°“√∑”ß“π·∫∫‡¥‘¡ Ê

µ“¡§«“¡‡§¬™‘π ‰¡à π„®°“√‡ª≈’Ë¬π·ª≈ßµà“ßÊ ¿“¬πÕ°Õß§å°√

ºŸâ∫√‘À“√∫“ßª√–‡¿∑¢“¥¿“«–ºŸâπ”°≈—«∂Ÿ°µ”Àπ‘®“°ºŸâ√à«¡ß“π

À√◊Õ≈Ÿ°πâÕß·≈–‰¡à°≈â“√—∫º‘¥™Õ∫„πº≈∑’Ë‡°‘¥¢÷Èπ®“°°“√

‡ª≈’Ë¬π·ª≈ß  ºŸâ∫√‘À“√∫“ß§π°≈—«§«“¡≈â¡‡À≈«∑’Ë‡°‘¥¢÷Èπ

¿“¬À≈—ß°“√‡ª≈’Ë¬π·ª≈ß  ºŸâ∫√‘À“√¢“¥§«“¡·πà«·πà„π°“√

 √â“ß§«“¡‡ª≈’Ë¬π·ª≈ß‡æ◊ËÕæ—≤π“Õß§å°√ œ≈œ. πÕ°®“°π’È

°“√‡ª≈’Ë¬πºŸâ∫√‘À“√∫àÕ¬ Ê ®–∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ß‰¡àµàÕ‡π◊ËÕß

3. ªí≠À“®“°∫ÿ§≈“°√  ‡ªìπªí≠À“∑’Ë¡—°®–‡°‘¥°“√µàÕµâ“π

∑ÿ°§√—Èß∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡°≈—«

°“√‡ª≈’Ë¬π·ª≈ß ‡æ√“–¬—ß‰¡à‡ÀÁπº≈ª√–‚¬™πå¢Õß°“√‡ª≈’Ë¬π·ª≈ß

°≈—«°“√‡ª≈’Ë¬π·ª≈ß°√–∑∫º≈ª√–‚¬™πå à«π∫ÿ§§≈ ¥—ßπ—Èπ

°“√‡ª≈’Ë¬π·ª≈ß„¥Ê  ∑’Ë®–¡’º≈°√–∑∫∫ÿ§≈“°√ à«π„À≠à

§«√æ¬“¬“¡„Àâ∫ÿ§≈“°√¡’ à«π√à«¡· ¥ß§«“¡§‘¥‡ÀÁπ √à«¡µ—¥ ‘π„®

„π°“√‡ª≈’Ë¬π·ª≈ßπ—ÈπÊ ·µàÕ¬à“ß‰√°Áµ“¡„π§«“¡‡ªìπ®√‘ß¡—°

®–¡’∫ÿ§≈“°√ à«ππâÕ¬∑’Ë‰¡à¬Õ¡√—∫°“√‡ª≈’Ë¬π·ª≈ß„¥Ê ·≈–

æ¬“¬“¡µàÕµâ“π°“√‡ª≈’Ë¬π·ª≈ßµ≈Õ¥‡«≈“  ÷́Ëß∂â“ºŸâ∫√‘À“√

„Àâ§«“¡ π„®°—∫∫ÿ§≈“°√°≈ÿà¡π’È¡“°‡°‘π‰ª®–‡ªìπÕÿª √√§

∑’Ë ”§—≠µàÕ°“√‡ª≈’Ë¬π·ª≈ß ·µàÕ¬à“ß‰√°Áµ“¡Õ“®≈¥·√ß

µàÕµâ“π®“°∫ÿ§≈“°√°≈ÿà¡π’È ‚¥¬°“√„Àâ ‡¢â“¡“¡’ à«π√à«¡

„π°‘®°√√¡°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‰¡à ”§—≠¡“°π—°

4. ªí≠À“„π¥â“π°“√®—¥°“√°“√‡ª≈’Ë¬π·ª≈ß  µ—«Õ¬à“ß‡™àπ

°“√‡ª≈’Ë¬π·ª≈ß∑’Ë√«¥‡√Á«‡°‘π‰ª   °“√‡ª≈’Ë¬π·ª≈ß∑’Ë‰¡à‚ª√àß„ 

°“√‡ª≈’Ë¬π·ª≈ß∑’Ë¢“¥°“√¡’ à«π√à«¡ œ≈œ

§«“¡®√‘ß‡°’Ë¬«°—∫°“√‡ª≈’Ë¬π·ª≈ß

„π°“√‡ª≈’Ë¬π·ª≈ßÕ“® √â“ß§«“¡‰¡à –¥«° ∫“¬∑—Èß

√à“ß°“¬·≈–®‘µ„®„Àâ·°àºŸâ∑’Ë‡°’Ë¬«¢âÕß„π°“√ª√—∫µ—«„Àâ‡¢â“°—∫

 ‘Ëß„À¡àÊ  ¥—ßπ—Èπ®÷ßµâÕßæ¬“¬“¡„ÀâºŸâ∫√‘À“√ ∫ÿ§≈“°√ ·≈–

ºŸâ√—∫∫√‘°“√‡¢â“„®‡°’Ë¬«°—∫¢âÕ‡∑Á®®√‘ß¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¥—ßπ’È

1. °“√‡ª≈’Ë¬π·ª≈ß ‘ËßÀπ÷Ëß¡’§«“¡ —¡æ—π∏å°—∫ ‘ËßÕ◊ËπÊ

‡ ¡Õ ¥—ßπ—Èπ°“√‡ª≈’Ë¬π·ª≈ßµâÕß¡’°“√‡ª≈’Ë¬π·ª≈ßÀ≈“¬Ê

Õ¬à“ß§«∫§Ÿà°—π‰ª

2. °“√‡ª≈’Ë¬π·ª≈ß∑’Ë¡ÿàß°√–∑”‡æ◊ËÕª√–‚¬™πå¢Õß à«π√«¡

´÷Ëß‰¥â·°àºŸâ√—∫∫√‘°“√ à«π„À≠à·≈–Õß§å°√  ®–¡’·√ßµàÕµâ“π°“√

‡ª≈’Ë¬π·ª≈ßπâÕ¬°«à“°“√‡ª≈’Ë¬π·ª≈ß‡æ◊ËÕª√–‚¬™πå¢Õß°≈ÿà¡

∫ÿ§§≈∫“ß°≈ÿà¡

3.  ¿“æ·«¥≈âÕ¡¡’°“√‡ª≈’Ë¬π·ª≈ß√«¥‡√Á«¡“°

µ—«Õ¬à“ß‡™àπ  °“√‡°‘¥‡™◊ÈÕ‚√§„À¡à  °“√‡°‘¥«‘∫—µ‘¿—¬µà“ß Ê  «‘°ƒµ

∑“ß‡»√…∞°‘®  π‚¬∫“¬À√◊Õ§” —Ëß„À¡àÊ  œ≈œ  ¥—ßπ—Èπ∫ÿ§≈“°√

∑ÿ°§π®÷ß§«√¬Õ¡√—∫ ·≈–‡µ√’¬¡µ—«‡µ√’¬¡„®æ√âÕ¡√—∫

°“√‡ª≈’Ë¬π·ª≈ßÕ¬Ÿàµ≈Õ¥‡«≈“

4. °“√®—¥°“√‡ª≈’Ë¬π·ª≈ß‰¡à¡’ Ÿµ√ ”‡√Á® ”À√—∫

·µà≈–Õß§å°√ «‘∏’°“√®—¥°“√°“√‡ª≈’Ë¬π·ª≈ß∑’Ëª√– ∫§«“¡

 ”‡√Á®„πÕß§å°√Àπ÷Ëß Õ“®®–„™â‰¡à‰¥âº≈„πÕ’°Õß§å°√Àπ÷Ëß

‡æ√“–¡’ªí®®—¬∑’Ë¡’º≈°√–∑∫µàÕ§«“¡ ”‡√Á®À√◊Õ§«“¡≈â¡‡À≈«

¢Õß§«“¡‡ª≈’Ë¬π·ª≈ß·µ°µà“ß°—π

5. ‰¡à “¡“√∂§“¥‡¥“º≈°“√‡ª≈’Ë¬π·ª≈ß≈à«ßÀπâ“‰¥â

Õ¬à“ß∂Ÿ°µâÕß∑—ÈßÀ¡¥  ·µà°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß√Õ∫§Õ∫

·≈–¡’°“√ª√–‡¡‘πº≈Õ¬Ÿàµ≈Õ¥‡«≈“®–∑”„Àâ‡°‘¥º≈¥’¡“°°«à“

º≈‡ ’¬  ¥—ßπ—Èπ®÷ßµâÕß°≈â“‡ª≈’Ë¬π·ª≈ß‡æ◊ËÕº≈¥’À√◊Õ

º≈ª√–‚¬™πå∑’Ë®–‰¥â√—∫‡æ‘Ë¡¢÷Èπ ¡“°°«à“°—ß«≈∂÷ß·µàº≈‡ ’¬

·≈–ªí≠À“Õÿª √√§µà“ßÊ

5. Õß§å°√®– Ÿ≠‡ ’¬‚Õ°“ ∫“ßÕ¬à“ß®“°°“√‰¡à¬Õ¡

‡ª≈’Ë¬π·ª≈ß  µ—«Õ¬à“ß‡™àπ °“√ Ÿ≠‡ ’¬‚Õ°“ ‰¥â√—∫®—¥ √√

ß∫ª√–¡“≥‡π◊ËÕß®“°‰¡à‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ßÀ√◊Õ«‘∏’°“√

∑”ß“π„Àâ Õ¥§≈âÕß°—∫π‚¬∫“¬„À¡à œ≈œ

6. Õß§å°√‰¡à¡’∑“ß∑’Ë®–‡µ√’¬¡æ√âÕ¡‰¥â∑ÿ° Ê ¥â“π °àÕπ

‡√‘Ë¡°“√‡ª≈’Ë¬π·ª≈ß  °“√√Õ„ÀâÕß§å°√¡’§«“¡æ√âÕ¡Õ¬à“ß

 ¡∫Ÿ√≥å  ®÷ß‡ªìπ°“√™–≈ÕÀ√◊ÕÀπà«ß‡Àπ’Ë¬«°“√‡ª≈’Ë¬π·ª≈ß

7. °“√·°âªí≠À“„π√–À«à“ß°“√‡ª≈’Ë¬π·ª≈ß®–¡’ªí≠À“

·≈–Õÿª √√§„À¡àÊ ‡°‘¥¢÷Èπµ≈Õ¥‡«≈“

8. °“√‡ª≈’Ë¬π·ª≈ßµâÕß¡’ºŸâ∑’ËæÕ„® ºŸâ∑’Ë‰¡àæÕ„® ºŸâ∑’Ë‰¥â
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√—∫ª√–‚¬™πå·≈–ºŸâ‡ ’¬ª√–‚¬™πå‡ ¡Õ ¥—ßπ—Èπ®÷ß§«√À≈’°‡≈’Ë¬ß

°“√ÕÕ¡™Õ¡∑’Ëª√“»®“°§ÿ≥§à“À√◊Õ‡ªìπÕÿª √√§µàÕ°“√‡ª≈’Ë¬π·ª≈ß

¥â«¬°“√¬÷¥∂◊Õº≈ª√–‚¬™πå¢ÕßÕß§å°√·≈–ª√–‚¬™πå¢ÕßºŸâ√—∫

∫√‘°“√ à«π„À≠à∑—Èß„π√–¬– —Èπ·≈–„π√–¬–¬“«

∫∑ √ÿª
°“√®—¥°“√‡ª≈’Ë¬π·ª≈ß à«π„À≠à§◊Õ«‘∏’°“√·≈–»‘≈ª–

„π°“√∑”„Àâ§π„πÕß§å°√¬Õ¡√—∫·≈–„Àâ§«“¡√à«¡¡◊Õ„π°“√

 √â“ß§«“¡‡ª≈’Ë¬π·ª≈ß  ´÷ËßµâÕß¡’ªí≠À“§«“¡·µ°µà“ß„π‡™‘ß

§«“¡§‘¥ °“√°√–∑” ·≈–º≈ª√–‚¬™πå  ºŸâπ”°“√‡ª≈’Ë¬π·ª≈ß

µâÕß¡’§«“¡°≈â“§‘¥ °≈â“µ—¥ ‘π„® °≈â“¬Õ¡√—∫§«“¡º‘¥æ≈“¥

∑’ËÕ“®®–‡°‘¥¢÷Èπ µâÕß¬Õ¡√—∫§«“¡‡®Á∫ª«¥∑’Ë‡°‘¥®“°§«“¡¢—¥·¬âß

·≈–µâÕßæ√âÕ¡ √â“ß°“√‡ª≈’Ë¬π·ª≈ß„πÀ≈“¬Ê √Ÿª·∫∫

πÕ°®“°π’È∫ÿ§≈“°√„πÕß§å°√µâÕß¬Õ¡√—∫º≈°√–∑∫∑’Ë‡°‘¥®“°

°“√‡ª≈’Ë¬π·ª≈ß  ·≈–√à«¡°—π‡ª≈’Ë¬π·ª≈ß‡æ◊ËÕ· «ßÀ“

 ‘Ëß∑’Ë¥’°«à“Õ¬Ÿàµ≈Õ¥‡«≈“
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·∫§‡∑Õ√‘‚Õ‡ø®À√◊Õ‡ø®§◊Õ‰«√— ¢Õß·∫§∑’‡√’¬À√◊Õ‰«√— ∑’ËÕ“»—¬·∫§∑’‡√’¬‡ªìπ‚Œ µå ·∫§‡∑Õ√‘‚Õ‡ø®Õ“®¥”√ß™’«‘µ„π‚Œ µå·∫∫

lytic cycle À√◊Õ lysogenic cycle °Á‰¥â ·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë‡À¡“– ¡∑’Ë®–π”¡“„™â„πß“π√—°…“‚√§ (bacteriophage therapy) §◊Õ

lytic phage ‡æ√“–·∫§‡∑Õ√‘‚Õ‡ø®°≈ÿà¡π’È “¡“√∂¶à“·∫§∑’‡√’¬∑’Ë‡ªìπ‚Œ µå‡¡◊ËÕ‡ √Á® ‘Èπ°√–∫«π°“√‡æ‘Ë¡®”π«π ·∫§‡∑Õ√‘‚Õ‡ø®

¡’§«“¡®”‡æ“– Ÿß¡“°µàÕ·∫§∑’‡√’¬∑’Ë‡ªìπ‚Œ µå ‡¡◊ËÕ·∫§‡∑Õ√‘‚Õ‡ø®‰¥â —¡º— °—∫‚Œ µå ®–„™â‚¡‡≈°ÿ≈∑’Ë®”‡æ“–´÷ËßÕ¬Ÿà∫πÕπÿ¿“§

¢Õß·∫§‡∑Õ√‘‚Õ‡ø®„π°“√®—∫°—∫‚Œ µå ®“°π—Èπ®÷ßª≈àÕ¬ “√æ—π∏ÿ°√√¡‡¢â“ Ÿà‡´≈≈å ·≈–„™â°≈‰°¿“¬„π‡´≈≈å‡æ◊ËÕ √â“ß

·∫§‡∑Õ√‘‚Õ‡ø®¢÷Èπ¿“¬„π‡´≈≈åÕ’°‡ªìπ®”π«π¡“° ·≈â«ª≈àÕ¬·∫§‡∑Õ√‘‚Õ‡ø®√ÿàπ≈Ÿ°‡À≈à“π—ÈπÕÕ° ŸàπÕ°‡´≈≈å‚¥¬°“√∑”„Àâ‡´≈≈å

·∫§∑’‡√’¬·µ° ·∫§‡∑Õ√‘‚Õ‡ø®∑’Ëª≈àÕ¬ÕÕ°¡“π—Èπ®–‡¢â“ Ÿà·∫§∑’‡√’¬‡´≈≈å„À¡à ·≈–‡√‘Ë¡‡¢â“ Ÿà°√–∫«π°“√‡æ‘Ë¡®”π«π‡™àππ’È‰ª®π°√–∑—Ëß

·∫§∑’‡√’¬∂Ÿ°°”®—¥„ÀâÀ¡¥‰ª®“°∫√‘‡«≥π—Èπ baceriophage therapy ∂Ÿ°π”¡“„™âª√–¡“≥ªï §.». 1920 ‚¥¬∑¥≈Õß„™â‰¥âº≈

°—∫‚√§µ‘¥‡™◊ÈÕÀ≈“¬™π‘¥ ‡™àπ ‚√§∫‘¥ ‚√§µ‘¥‡™◊ÈÕ∑’Ëº‘«Àπ—ß ‚√§µ‘¥‡™◊ÈÕ„πªÕ¥·≈–‡¬◊ËÕÀÿâ¡ªÕ¥ ·≈–‚√§µ‘¥‡™◊ÈÕ„π°√–‡æ“–Õ“À“√

·≈–≈”‰ â ‡ªìπµâπ lytic phage ®÷ß¡’§ÿ≥ ¡∫—µ‘‡∑’¬∫‡§’¬ß‰¥â°—∫¬“ªØ‘™’«π–·µà°Á¡’¢âÕ¥’∫“ßÕ¬à“ß∑’Ë‡Àπ◊Õ°«à“ ªí®®ÿ∫—π

°“√∑’Ë·∫§∑’‡√’¬¡’§«“¡ “¡“√∂„π°“√¥◊ÈÕ¬“ Ÿß∑”„Àâ phage therapy ‰¥â√—∫§«“¡ π„®¡“°¢÷Èπ ‡æ◊ËÕ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë®–„™â

„π°“√√—°…“‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬‡À≈à“π—Èπ Õ¬à“ß‰√°Áµ“¡ phage therapy °Á¬—ßæ∫°—∫ªí≠À“·≈–Õÿª √√§À≈“¬ª√–°“√∑’Ë®”‡ªìπ

µâÕß°≈à“«∂÷ßæ√âÕ¡∑—ÈßÀ“·π«∑“ß°“√·°â‰¢‡æ◊ËÕ„Àâ‡ªìπ∑’Ë¬Õ¡√—∫¡“°¢÷Èπ

§” ”§—≠: °“√√—°…“¥â«¬·∫§‡∑Õ√‘‚Õ‡ø®, ·∫§‡∑Õ√‘‚Õ‡ø®
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Abstract
Bacteriophages or phages are bacterial viruses or viruses that infect bacteria. Bacteriophages can have either

a lytic or a lysogenic life cycle. The lytic phages are the most suitable candidates for phage therapy because they

can kill the bacterial host at the end of replication cycle. Bacteriophages are highly specific to their hosts. When

a bacteriophage meets a suitable host bacterium, its specific surface molecule binds to the particular molecule on

a host and then injects its genetic material into the cell. In the host cell, bacteriophage instructs the machinery of

the host to make more bacteriophages. Fully viable progeny bacteriophages burst out and kill the bacteria.

The released bacteriophages attack new bacteria. This process continues until all the bacteria are eliminated from

the system. Bacteriophage therapy was used as therapeutic agents in 1920. It was tried extensively and many

successes were reported for a variety of infectious diseases including dysentery, staphylococcal skin infection, lung

and pleural infection, and gastrointestinal tract infection. Lytic phages are similar to antibiotics in that they have

remarkable bactericidal activity. However, therapeutic phages have some unique advantages over antibiotics. Nowadays,

drug-resistant bacteria emerge rapidly so phage therapy is more attractive to be an alternative strategy to treat those

bacteria. However, there are some problems with phage treatment works that must be addressed before it can

be widely approved for therapeutic use.

Key words: Bacteriophage therapy, Bacteriophage
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§«“¡À¡“¬¢Õß bacteriophage therapy ·≈–
°“√§âπæ∫·∫§‡∑Õ√‘‚Õ‡ø®

·∫§‡∑Õ√‘‚Õ‡ø® (bacteriophage) À√◊Õ‡ø® (phage) §◊Õ
‰«√— ¢Õß·∫§∑’‡√’¬ ‚¥¬„π∑’Ëπ’ÈÀ¡“¬∂÷ß‡©æ“–·∫§‡∑Õ√‘‚Õ‡ø®
∑’Ë “¡“√∂∑”„Àâ‡°‘¥°“√·µ° ≈“¬ (lysis) À√◊Õ‡°‘¥°“√µ“¬
¢Õß ·∫§∑’‡√’¬∑’Ë¡—π‡¢â“‰ªÕ“»—¬Õ¬Ÿà ·∫§‡∑Õ√‘‚Õ‡ø®°≈ÿà¡π’È
‡√’¬°«à“ lytic phage À√◊Õ virulent phage ¥—ßπ—Èπ bacteriophage
therapy À√◊Õ‡√’¬° —ÈπÊ «à“ phage therapy(1,2) ®÷ß‡ªìπ«‘∏’°“√π”
lytic phage ¡“„™â„π¥â“π°“√√—°…“ ‚¥¬¡ÿàß‡πâπ™π‘¥¢Õß·∫§
‡∑Õ√‘‚Õ‡ø®∑’Ë “¡“√∂∑”≈“¬·∫§∑’‡√’¬°àÕ‚√§ ÷́Ëß‡ªìπ “‡Àµÿ
 ”§—≠¢Õß‚√§µ‘¥‡™◊ÈÕ

°“√§âπæ∫·∫§‡∑Õ√‘‚Õ‡ø®‡°‘¥¢÷Èπ§√—Èß·√°‡¡◊ËÕª√–¡“≥
ªï §.». 1896 ‚¥¬ Ernest Hankin(3) ´÷Ëßæ∫«à“πÈ”®“°·¡àπÈ”
·ÀàßÀπ÷Ëß„πª√–‡∑»Õ‘π‡¥’¬ ¡’§«“¡ “¡“√∂„π°“√∑”≈“¬À√◊Õ
¶à“‡™◊ÈÕ·∫§∑’‡√’¬ Vibrio cholerae ‰¥â ¢≥–π—Èπ‡¢“¬—ß‰¡à∑√“∫
«à“ “√Õ–‰√∑’Ë¡’Õ¬Ÿà„ππÈ” ¡’ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ·∫§∑’‡√’¬¥—ß°≈à“«
∑√“∫·µà‡æ’¬ß«à“‡ªìπ ‘Ëß∑’Ë¡’¢π“¥‡≈Á°¡“°·≈– “¡“√∂°√Õß
ºà“π·ºàπ°√Õß∑’Ë„™â ”À√—∫°√Õß·∫§∑’‡√’¬‰¥â·≈–‰¡à∑π§«“¡√âÕπ
Õ¬à“ß‰√°Áµ“¡°“√¥◊Ë¡πÈ”®“°·¡àπÈ”·Ààßπ—Èπ°Á “¡“√∂™à«¬≈¥
°“√√–∫“¥¢Õß‚√§ÕÀ‘«“µ°‚√§ (cholera) „π¢≥–π—Èπ≈ß‰¥â
À≈—ß®“°π—Èπ‰¡àπ“π¡’π—°«‘∑¬“»“ µ√å§âπæ∫‡Àµÿ°“√≥å„π≈—°…≥–
‡¥’¬«°—π·µà‡°‘¥¢÷Èπ°—∫‡™◊ÈÕ Bacillus subtilis(4) ·≈–‡™◊ÈÕÕ◊Ëπ Ê
Õ’°À≈“¬™π‘¥(5) ‚¥¬∑’Ë¬—ß‰¡à∑√“∫«à“ ‘Ëß∑’Ë¡’ƒ∑∏‘Ï¶à“·∫§∑’‡√’¬π—Èπ
§◊ÕÕ–‰√ ®π°√–∑—ËßÕ’°ª√–¡“≥ 20 ªïµàÕ¡“À≈—ß®“°°“√§âπ

æ∫¢Õß Hankin ®÷ß¡’π—°«‘∑¬“»“ µ√å ™◊ËÕ Felix dûHerelle(1,3)

‰¥â√“¬ß“πÕ¬à“ß‡ªìπ∑“ß°“√«à“ ‘Ëß∑’Ë¡’ƒ∑∏‘Ï¶à“·∫§∑’‡√’¬∑’Ë Hankin
·≈–π—°«‘∑¬“»“µ√å§πÕ◊ËπÊ §âπæ∫°àÕπÀπâ“π—Èπ §◊Õ ‰«√— ‚¥¬
„Àâ™◊ËÕ«à“ ç·∫§‡∑Õ√‘‚Õ‡ø®é ÷́Ëß‡ªìπ°“√√«¡°—π¢Õß§” Õß§”
§◊Õ bacteria °—∫ phage ‚¥¬§”«à“‡ø®„π¿“…“°√’°À¡“¬∂÷ß ç°‘πé

À≈—ß®“°∑’Ë dûHerelle §âπæ∫·∫§‡∑Õ√‘‚Õ‡ø®°Á‡√‘Ë¡¡’
°“√π”·∫§‡∑Õ√‘‚Õ‡ø®¡“„™â„πß“π¥â“π°“√∫”∫—¥√—°…“‚√§
‚¥¬„π√–¬–·√°‰¥âπ”‰ª∑¥≈Õß„™â‡æ◊ËÕ°“√§«∫§ÿ¡‚√§∫‘¥
(dysentery) ÷́Ëß‡°‘¥®“° Shigella ‚¥¬„ÀâºŸâªÉ«¬°‘π·∫§‡∑Õ
√‘‚Õ‡ø® º≈ª√“°Ø«à“À≈—ß®“°°“√„Àâ°‘π·∫§‡∑Õ√‘‚Õ‡ø®‡æ’¬ß
§√—Èß‡¥’¬« Õ“°“√°Á∑ÿ‡≈“≈ßÕ¬à“ß¡“°·≈–À“¬®“°‚√§¿“¬„π
‡«≈“‡æ’¬ß‰¡à°’Ë«—π(3) Õ¬à“ß‰√°Áµ“¡º≈°“√»÷°…“„π§√—Èßπ—Èπ
¬—ß‰¡à‰¥â√—∫°“√¬◊π¬—πÀ√◊Õµ’æ‘¡æå‡º¬·æ√à ®π°√–∑—Ëß„πªï
§.». 1921 Richard Bruynoghe ·≈– Joseph Maisin(3)

´÷Ëß∂◊Õ«à“‡ªìππ—°«‘∑¬“»“ µ√å°≈ÿà¡·√°∑’Ë‰¥âπ”·∫§‡∑Õ√‘‚Õ‡ø®
¡“„™â„π°“√√—°…“À√◊ÕªÑÕß°—π‚√§µ‘¥‡™◊ÈÕ∑’Ëº‘«Àπ—ß ÷́Ëß‡°‘¥®“°
·∫§∑’‡√’¬ Staphylococcus ´÷Ëß‡ªìπªí≠À“∑’Ëæ∫∫àÕ¬„π
°“√µ‘¥‡™◊ÈÕÀ≈—ßºà“µ—¥ ‚¥¬¡’«‘∏’°“√§◊Õ©’¥·∫§‡∑Õ√‘‚Õ‡ø®
‡¢â“∑“ßº‘«Àπ—ß√Õ∫Ê ∫√‘‡«≥·º≈ºà“µ—¥‡æ◊ËÕ§«∫§ÿ¡·≈–
≈¥°“√µ‘¥‡™◊ÈÕ¥—ß°≈à“« º≈ª√“°Ø«à“·∫§‡∑Õ√‘‚Õ‡ø® “¡“√∂
§«∫§ÿ¡°“√µ‘¥‡™◊ÈÕ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ À≈—ß®“°π—Èπ‡ªìπµâπ
¡“°Á¡’π—°«‘∑¬“»“ µ√åÕ’°À≈“¬°≈ÿà¡∑’Ë∑”°“√»÷°…“‡°’Ë¬«°—∫
°“√π”·∫§‡∑Õ√‘‚Õ‡ø®¡“„™â„π°“√∫”∫—¥√—°…“‚√§ (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 µ—«Õ¬à“ß¢Õß bacteriophage therapy ∑’Ë„™â„πªÑÕß°—πÀ√◊Õ√—°…“‚√§µ‘¥‡™◊ÈÕ„π§π
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¡’º≈∑”„Àâ°“√π”·∫§‡∑Õ√‘‚Õ‡ø®¡“„™â„π°“√√—°…“‚√§‡ªìπ∑’Ë

√Ÿâ®—°·≈–·æ√àÀ≈“¬¡“°¢÷Èπ Õ’°∑—Èß¬—ß¡’°“√π”·∫§‡∑Õ√‘‚Õ

‡ø®¡“º≈‘µ‡ªìπ°“√§â“(3) ‡æ◊ËÕ„™â„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§

µ‘¥‡™◊ÈÕ„π§πÀ≈“¬™π‘¥ ‡™àπ Ωï (abscess) ·º≈µ‘¥‡™◊ÈÕ·∫∫

¡’ÀπÕß (suppurating wound) ™àÕß§≈Õ¥Õ—°‡ ∫ (vaginitis)

·≈–°“√µ‘¥‡™◊ÈÕ„π∑“ß‡¥‘πÀ“¬„® à«πµâπ∑—Èß·∫∫‡©’¬∫æ≈—π

·≈–·∫∫‡√◊ÈÕ√—ß

§«“¡®”‡æ“–√–À«à“ß·∫§‡∑Õ√‘‚Õ‡ø®·≈–‚Œ µå
‚¥¬∑—Ë«‰ª§«“¡®”‡æ“–√–À«à“ß·∫§‡∑Õ√‘‚Õ‡ø®·≈–

·∫§∑’‡√’¬∑’Ë‡ªìπ‚Œ µå‡°‘¥¢÷Èπ‰¥âµâÕßÕ“»—¬‚§√ß √â“ß∑’ËÕ¬Ÿà∫π

Õπÿ¿“§ (virion) ¢Õß·∫§‡∑Õ√‘‚Õ‡ø®‡√’¬°«à“ attachment site

´÷ËßÕ“®Õ¬Ÿà∑’Ë à«πÀ—«¢Õß·∫§‡∑Õ√‘‚Õ‡ø® ‡™àπ ·§ª´‘¥ (capsid)

À√◊Õ à«πÀ“ß¢Õß·∫§‡∑Õ√‘‚Õ‡ø® ‡™àπ tail fiber (√Ÿª∑’Ë 1)(14)

„π°“√√—°…“‚√§·∫§‡∑Õ√‘‚Õ‡ø®®÷ß¡’¢âÕ¥’°«à“¬“ªØ‘™’«π–

´÷Ëß¡—°¡’°≈‰°°“√ÕÕ°ƒ∑∏‘Ï„π°“√¬—∫¬—ÈßÀ√◊Õ∑”≈“¬·∫§∑’‡√’¬

∑’Ë§àÕπ¢â“ß°«â“ß(2) ∑”„Àâ‡°‘¥°“√∑”≈“¬·∫§∑’‡√’¬™π‘¥Õ◊Ëπ∑’Ë‰¡à

‡°’Ë¬«¢âÕßÀ√◊Õ∫“ß§√—ÈßÕ“®‰ª∑”≈“¬·∫§∑’‡√’¬∑’Ë¡’ª√–‚¬™πå

µàÕ√à“ß°“¬ ‡™àπ ·∫§∑’‡√’¬∑’ËÕ“»—¬Õ¬Ÿàª√–®”∂‘Ëπ„π√à“ß°“¬

(normal flora) ‡ªìπµâπ

°“√‡æ‘Ë¡®”π«π¢Õß·∫§‡∑Õ√‘‚Õ‡ø®
À≈—ß®“°∑’Ëºà“π¢—ÈπµÕπ attachment ·≈â« “√æ—π∏ÿ°√√¡

(genome) ¢Õß·∫§‡∑Õ√‘‚Õ‡ø®®–∂Ÿ°ª≈àÕ¬‡¢â“ Ÿà‡´≈≈å¢Õß

·∫§∑’‡√’¬ °“√‡æ‘Ë¡®”π«π¢Õß·∫§‡∑Õ√‘‚Õ‡ø®¿“¬„π‡´≈≈å

°Á®–‡√‘Ë¡‡°‘¥¢÷Èπ ‚¥¬‡√‘Ë¡®“°°“√À¬ÿ¥°“√ √â“ß‚ª√µ’π¢Õß‚Œ µå

·µà¡’°“√ √â“ß‚ª√µ’π∑’Ë®”‡ªìπµàÕ°“√‡æ‘Ë¡®”π«π¢Õß·∫§‡∑Õ√‘‚Õ‡ø®

·∑π ®“°π—Èπ®÷ß¡’°“√®”≈Õß “√æ—π∏ÿ°√√¡ ·≈– √â“ß‚ª√µ’π

‚§√ß √â“ßÕ◊ËπÊ ¢Õß·∫§‡∑Õ√‘‚Õ‡ø® ®“°π—Èπ®–‡°‘¥°“√π”

‚§√ß √â“ßµà“ßÊ ‡À≈à“π—Èπ¡“ª√–°Õ∫°—π (assembly) °≈“¬‡ªìπ

Õπÿ¿“§¢Õß·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë ¡∫Ÿ√≥å‡√’¬°«à“ progeny phage

´÷Ëß‡°‘¥¢÷Èπ‡ªìπ®”π«π¡“°¿“¬„π‡´≈≈å(2,15) ·≈–„π∑’Ë ÿ¥·∫§‡∑

Õ√‘‚Õ‡ø®°Á®– √â“ß “√∫“ßÕ¬à“ß∑’Ë¡’ƒ∑∏‘Ï„π°“√¬àÕ¬ ≈“¬ºπ—ß

‡´≈≈å¢Õß·∫§∑’‡√’¬·≈–ª≈¥ª≈àÕ¬ progeny phage ‡À≈à“

π—ÈπÕÕ° ŸàπÕ°‡´≈≈å ·≈â«‡√‘Ë¡µâπ‡¢â“ Ÿà«—∞®—°√¢Õß°“√‡æ‘Ë¡

®”π«π„À¡à‚¥¬‡¢â“ Ÿà‡´≈≈å„À¡à∑’ËÕ¬Ÿà„°≈â‡§’¬ß °“√‡æ‘Ë¡®”π«π

¢Õß·∫§‡∑Õ√‘‚Õ‡ø®„π≈—°…≥–‡™àππ’È‡√’¬°«à“ lytic cycle(2,15)

(√Ÿª∑’Ë 2)(16) ́ ÷Ëß àßº≈∑”„Àâ‡°‘¥°“√µ“¬¢Õß·∫§∑’‡√’¬‡ªìπ®”π«π¡“°

‡¡◊ËÕ‚§√ß √â“ß¥—ß°≈à“«‡°‘¥°“√®—∫À√◊Õ —¡º— °—∫µ”·Àπàß∑’Ë√—∫

(receptor site) ́ ÷ËßÕ¬Ÿà∑’Ëº‘«¥â“ππÕ°¢Õß‚§√ß √â“ß·∫§∑’‡√’¬ ‡™àπ

cell wall, pili À√◊Õ flagella ¢—ÈπµÕπ°“√®—∫À√◊Õ —¡º— °—π

√–À«à“ß‚§√ß √â“ß∑—Èß Õßπ’È‡√’¬°«à“ attachment À√◊Õ

adsorption(15) ´÷Ëßπ—∫‡ªìπ®ÿ¥‡√‘Ë¡µâπ¢Õß°√–∫«π°“√‡æ‘Ë¡

®”π«π¢Õß·∫§‡∑Õ√‘‚Õ‡ø®¿“¬„π‡´≈≈å¢Õß‚Œ µå

§«“¡®”‡æ“–√–À«à“ß·∫§‡∑Õ√‘‚Õ‡ø®·≈–‚Œ µåπ—∫«à“

¡’∫∑∫“∑ ”§—≠Õ¬à“ß¬‘Ëß„π°“√∑”„Àâ·∫§‡∑Õ√‘‚Õ‡ø® “¡“√∂

π”¡“„™â „π°“√√—°…“‚√§À√◊Õ∑”≈“¬·∫§∑’‡√’¬ ‡π◊ËÕß®“°

‚¥¬∑—Ë«‰ª§«“¡®”‡æ“–√–À«à“ß·∫§‡∑Õ√‘‚Õ‡ø®·≈–‚Œ µå

§àÕπ¢â“ß·§∫(1,3) ´÷ËßÀ¡“¬§«“¡«à“·∫§‡∑Õ√‘‚Õ‡ø®™π‘¥„¥

™π‘¥Àπ÷Ëß®– “¡“√∂®—∫°—∫ receptor site ∑’ËÕ¬Ÿà∫πº‘«‡´≈≈å

¢Õß·∫§∑’‡√’¬‡æ’¬ß  ªï™’ å (species) „¥ ªï™’ åÀπ÷ËßÀ√◊Õ “¬æ—π∏ÿå

(strain) „¥ “¬æ—π∏ÿåÀπ÷Ëß‡∑à“π—Èπ ¥â«¬‡Àµÿπ’È„π·ßà°“√π”‰ª„™â

√Ÿª∑’Ë 1 ‚§√ß √â“ß·≈– à«πª√–°Õ∫ ”§—≠¢Õß·∫§‡∑Õ√‘‚Õ‡ø®

√Ÿª∑’Ë 2 °“√‡æ‘Ë¡®”π«π¢Õß lytic phage
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®“°≈—°…≥–°“√‡æ‘Ë¡®”π«πµ“¡∑’Ë°≈à“«¡“π—Èπ lytic phage

®÷ß‡ªìπ°≈ÿà¡¢Õß·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë‡À¡“– ¡∑’Ë ÿ¥„π°“√π”‰ª

„™â„πß“π phage therapy(2,3) ‡æ√“–‡ªìπ·∫§‡∑Õ√‘‚Õ‡ø®

∑’Ë “¡“√∂∑”≈“¬·∫§∑’‡√’¬∑’Ë‡ªìπ‚Œ µå„Àâ≈¥≈ß‡ªìπ®”π«π¡“°

‰¥âÕ¬à“ß√«¥‡√Á« µ—«Õ¬à“ß‡™àπÀ“° ·∫§‡∑Õ√‘‚Õ‡ø®·≈–‚Œ µå

¡’§«“¡®”‡æ“–µàÕ°—π·≈–Õ¬Ÿà¿“¬„µâ ¿“«–∑’Ë‡À¡“– ¡‡ªìπ‰ª

‰¥â«à“·∫§‡∑Õ√‘‚Õ‡ø®‡√‘Ë¡µâπ‡æ’¬ßÀπ÷ËßÕπÿ¿“§‡¡◊ËÕ‡¢â“ Ÿà lytic

cycle ®– “¡“√∂º≈‘µ·∫§‡∑Õ√‘‚Õ‡ø®√ÿàπ≈Ÿ°À√◊Õ progeny

phage ‰¥â¡“°∂÷ß 200 Õπÿ¿“§µàÕÀπ÷Ëß‡´≈≈å¢Õß·∫§∑’‡√’¬

¿“¬„π‡«≈“‡æ’¬ß 10-20 π“∑’(1) ·≈–À“° progeny phage

∑’Ë‡°‘¥¢÷Èπ„À¡à‡À≈à“π’È∫ÿ°√ÿ°‡¢â“ Ÿà‡´≈≈å„À¡à∑’ËÕ¬Ÿà„π∫√‘‡«≥π—Èπ

°Á®–∑”„Àâ¡’ progeny phage ‡°‘¥¢÷Èπ∂÷ß 40,000 Õπÿ¿“§

‡¡◊ËÕ ‘Èπ ÿ¥√Õ∫∑’Ë Õß¢Õß°“√‡æ‘Ë¡®”π«π ·≈–‰¥â‡æ‘Ë¡‡ªìπ 8 ≈â“π

Õπÿ¿“§‡¡◊ËÕ ‘Èπ ÿ¥√Õ∫∑’Ë “¡¢Õß°“√‡æ‘Ë¡®”π«π·≈–‡ªìπ‡™àππ’È

‡√◊ËÕ¬‰ª ®π„π∑’Ë ÿ¥·∫§∑’‡√’¬°Á®–≈¥®”π«π≈ßÕ¬à“ß¡“°

À√◊ÕÀ¡¥‰ª®“°∫√‘‡«≥π—Èπ

·∫§‡∑Õ√‘‚Õ‡ø®¡’§ÿ≥ ¡∫—µ‘‡∑’¬∫‡§’¬ß°—∫¬“
ªØ‘™’«π–

°“√∑’Ë lytic phage ∑”„Àâ‡°‘¥°“√µ“¬¢Õß‚Œ µå®÷ß∑”„Àâ

·∫§‡∑Õ√‘‚Õ‡ø®°≈ÿà¡π’È¡’§ÿ≥ ¡∫—µ‘§≈â“¬§≈÷ß°—∫¬“ªØ‘™’«π–(3)

§◊Õ ¡’§«“¡ “¡“√∂„π°“√∑”≈“¬·≈–À¬ÿ¥°“√‡®√‘≠¢Õß

·∫§∑’‡√’¬ Õ¬à“ß‰√°Áµ“¡„π∑“ß∑ƒ…Æ’·∫§‡∑Õ√‘‚Õ‡ø®®–¡’

¢âÕ¥’°«à“¬“ªØ‘™’«π–Õ¬ŸàÀ≈“¬ª√–°“√(3,17) (µ“√“ß∑’Ë 2)(3)
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πÕ°®“°π’È¬—ß¡’√“¬ß“π«à“·∫§‡∑Õ√‘‚Õ‡ø®„Àâº≈„π°“√√—°…“

‚√§µ‘¥‡™◊ÈÕ¥’°«à“¬“ªØ‘™’«π–∑—Èß„π§π·≈– —µ«å∑¥≈Õß(17) µ—«Õ¬à“ß

‡™àπ ¡’√“¬ß“πÀπ÷Ëßæ∫«à“°“√„™â·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë®”‡æ“–µàÕ

Staphylococcus aureus √—°…“ºŸâªÉ«¬∑’Ë‡ªìπ‚√§µ‘¥‡™◊ÈÕ·∫∫¡’ÀπÕß

„πªÕ¥·≈–‡¬◊ËÕÀÿâ¡ªÕ¥ ‚¥¬·∫àßºŸâªÉ«¬ÕÕ°‡ªìπ 2 °≈ÿà¡ °≈ÿà¡Àπ÷Ëß

√—°…“‚¥¬„™â·∫§‡∑Õ√‘‚Õ‡ø®·≈–Õ’°°≈ÿà¡Àπ÷Ëß√—°…“¥â«¬¬“

ªØ‘™’«π– æ∫«à“°“√„™â·∫§‡∑Õ√‘‚Õ‡ø®¡’Õ—µ√“°“√À“¬®“°‚√§

 Ÿß∂÷ß√âÕ¬≈– 82 ¢≥–∑’Ë°“√√—°…“¥â«¬¬“ªØ‘™’«π–¡’Õ—µ√“°“√

À“¬®“°‚√§‡æ’¬ß√âÕ¬≈– 64 πÕ°®“°π’È·∫§‡∑Õ√‘‚Õ‡ø®‰¡à¡’

º≈¢â“ß‡§’¬ßµàÕºŸâªÉ«¬·≈–À“°„Àâ·∫§‡∑Õ√‘‚Õ‡ø®·°àºŸâªÉ«¬

‚¥¬°“√©’¥‡¢â“∑“ß‡ âπ‡≈◊Õ¥¥” ¬—ß¡’Õ—µ√“°“√À“¬®“°‚√§ Ÿß∂÷ß

√âÕ¬≈– 95 (3) Õ’°√“¬ß“πÀπ÷Ëßæ∫«à“‡¡◊ËÕ∑¥≈Õß„™â·∫§‡∑Õ√‘‚Õ‡ø®

„π°“√√—°…“ÀπŸ∑’Ëµ‘¥‡™◊ÈÕ Escherichia coli „πª√‘¡“≥∑’Ë

 “¡“√∂∑”„ÀâÀπŸµ“¬‰¥â æ∫«à“ÀπŸ¡’Õ—µ√“°“√√Õ¥™’«‘µ Ÿß∂÷ß

√âÕ¬≈– 92 ‡¡◊ËÕ√—°…“¥â«¬·∫§‡∑Õ√‘‚Õ‡ø® ·µà¡’Õ—µ√“°“√√Õ¥™’«‘µ

‡æ’¬ß√âÕ¬≈– 33 ‡¡◊ËÕ√—°…“¥â«¬¬“ªØ‘™’«π–(18)

ƒ∑∏‘Ï¢Õß·∫§‡∑Õ√‘‚Õ‡ø®·≈–§«“¡ª≈Õ¥¿—¬
„π°“√π”‰ª„™â

·¡â«à“®–¡’√“¬ß“π‡°’Ë¬«°—∫°“√π”·∫§‡∑Õ√‘‚Õ‡ø®‰ª„™â

„π°“√√—°…“§àÕπ¢â“ß¡“° ·µà¢âÕ¡Ÿ≈‡°’Ë¬«°—∫·∫§‡∑Õ√‘‚Õ‡ø®

„π∑“ß‡¿ —™®≈»“ µ√å (pharmacokinetics) ¬—ß¡’πâÕ¬¡“°(1,3)

¡’∫“ß√“¬ß“π°≈à“««à“À≈—ß®“°„Àâ·∫§‡∑Õ√‘‚Õ‡ø®·°à —µ«å∑¥≈Õß

‚¥¬°“√°‘π‡æ’¬ß§√—Èß‡¥’¬«  “¡“√∂µ√«®æ∫·∫§‡∑Õ√‘‚Õ‡ø®

„π°√–· ‡≈◊Õ¥¿“¬„π 2-4 ™—Ë«‚¡ß(3) ·≈– “¡“√∂µ√«®æ∫

·∫§‡∑Õ√‘‚Õ‡ø®„πÕ«—¬«–¿“¬„π (‡™àπ µ—∫ ¡â“¡ ·≈–‰µ ‡ªìπµâπ)

¿“¬„π‡«≈“ª√–¡“≥ 10 ™—Ë«‚¡ß(3) ¡’∫“ß√“¬ß“π¬—ß√–∫ÿ«à“

·∫§‡∑Õ√‘‚Õ‡ø® “¡“√∂§ßÕ¬Ÿà„π√à“ß°“¬§π‰¥â‡ªìπ‡«≈“π“π

À≈“¬«—π(3) °“√¢“¥·§≈π¢âÕ¡Ÿ≈∑“ß‡¿ —™«‘∑¬“¢Õß

·∫§‡∑Õ√‘‚Õ‡ø®∑”„Àâπ—°«‘∑¬“»“ µ√åµâÕß‡√àß∑”°“√»÷°…“

§âπ§«â“‡°’Ë¬«°—∫·∫§‡∑Õ√‘‚Õ‡ø®„π·ßà‡¿ —™»“ µ√å„Àâ¡“°¬‘Ëß¢÷Èπ

Õ¬à“ß‰√°Áµ“¡ ®“°«ß®√°“√‡æ‘Ë¡®”π«π¢Õß·∫§‡∑Õ√‘‚Õ‡ø®

„π‚Œµ å·∫∫ lytic cycle ·≈–∑”„Àâ‚Œ µå‡°‘¥°“√µ“¬À√◊Õ

·µ° ≈“¬‰ªπ—Èπ À“°¡Õß„π·ßà°≈‰°°“√∑”≈“¬‚Œ µå‡´≈≈å¢Õß

·∫§‡∑Õ√‘‚Õ‡ø® lytic phage ®÷ßπà“®–®—¥«à“¡’ƒ∑∏‘Ï„π°“√

¶à“·∫§∑’‡√’¬(2) ·µà¡‘„™à lytic phage ∑ÿ°™π‘¥®–¡’≈—°…≥–

°“√‡æ‘Ë¡®”π«π‡À¡◊Õπ°—π∑—ÈßÀ¡¥ ‡æ√“–«à“·∫§‡∑Õ√‘‚Õ‡ø®

∫“ß™π‘¥°Á “¡“√∂‡¢â“ Ÿà√–¬–∑’Ë‡√’¬°«à“ lysogeny ´÷Ëß‡ªìπÕ’°

√Ÿª·∫∫Àπ÷Ëß¢Õß°“√¥”√ß™’«‘µ„π‚Œ µå(2,17) ‚¥¬°“√π” “√æ—π∏ÿ°√√¡

¢Õßµ—«‡Õß‡¢â“‰ª·∑√°Õ¬Ÿà„π‚§√‚¡‚´¡¢Õß·∫§∑’‡√’¬ ‚¥¬‰¡à

∑”„Àâ‡°‘¥ progeny virion ·≈–‰¡à∑”„Àâ‡°‘¥°“√·µ° ≈“¬

¢Õß‚Œ µå ·∫§‡∑Õ√‘‚Õ‡ø®∑’ËÕ¬Ÿà„π√–¬–π’È‡√’¬°«à“ prophage(15)

·≈–À“°‰¥â√—∫µ—«°√–µÿâπ (‡™àπ  “√°—¡¡—πµ¿“æ√—ß ’·≈–

 “√°àÕ¡–‡√Áß) °Á “¡“√∂∑”„Àâ prophage À≈ÿ¥ÕÕ°®“°

‚§√‚¡‚´¡¢Õß·∫§∑’‡√’¬·≈–°≈—∫‡¢â“ Ÿà lytic cycle ‰¥â„À¡à

Õ’°§√—Èß(15)

®“°§«“¡√Ÿâ‡°’Ë¬«°—∫§ÿ≥ ¡∫—µ‘¢Õß·∫§‡∑Õ√‘‚Õ‡ø®·≈–

°“√»÷°…“‡°’Ë¬«°—∫ phage therapy ∑’Ëºà“π¡“„πÕ¥’µ‚¥¬‡©æ“–

„π¬ÿ‚√ªµ–«—πÕÕ°·≈– À¿“æ‚´‡«’¬µ(3,17) æ∫«à“¡’°“√π”

·∫§‡∑Õ√‘‚Õ‡ø®¡“„™â„π§πÀ≈“¬√Ÿª·∫∫ §◊Õ (1) „™â°‘π„π√Ÿª

¢Õß¬“‡¡Á¥À√◊Õ„π√Ÿª¬“πÈ” ‚¥¬„Àâ„π¢π“¥ 105-1011 PFU/dose

(2) „™â∑“‡©æ“–∑’Ë ‡™àπ º‘«Àπ—ß µ“ ÀŸ ·≈–„π‚æ√ß®¡Ÿ° (3) „™â©’¥

‡¢â“  ŸàÀ≈Õ¥‡≈◊Õ¥ ·≈– (4) „™âæàπ (aerosol) „π À√—∞Õ‡¡√‘°“°Á¡’

√“¬ß“π‡°’Ë¬«°—∫ phage therapy µ—Èß·µà¬ÿ§°àÕπ∑’Ë®–¡’

°“√§âπæ∫¬“ªØ‘™’«π–(3) Õ’°∑—Èß¬—ßπ”‰ª„™â„πß“π«‘®—¬∑“ß°“√·æ∑¬å

Õ◊ËπÊ ‡™àπ °“√π”·∫§‡∑Õ√‘‚Õ‡ø® phi X174 ‰ª„™â„π°“√

µ√«® Õ∫°“√∑”ß“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„πºŸâªÉ«¬∑’Ë¡’§«“¡

∫°æ√àÕß¢Õß‡ÕÁπ‰´¡å adenosine deaminase ‚¥¬°“√µ√«®À“

·Õπµ‘∫Õ¥’µàÕ ·∫§‡∑Õ√‘‚Õ‡ø®¥—ß°≈à“«(19) °“√„™â·∫§‡∑Õ√‘‚Õ‡ø®

„π°“√µ√«® Õ∫§ÿ≥ ¡∫—µ‘¢Õß‚¡‡≈°ÿ≈∑’Ë„™â„π°“√¬÷¥‡°“–

(adhesion molecules) ∫πº‘«‡´≈≈å´÷Ëß¡’º≈µàÕ°“√∑”ß“π¢Õß

¿Ÿ¡‘§ÿâ¡°—π ‚¥¬„π°“√»÷°…“π’È¡’°“√©’¥·∫§‡∑Õ√‘‚Õ‡ø®‡¢â“∑“ß

À≈Õ¥‡≈◊Õ¥¢ÕßÕ“ “ ¡—§√¥â«¬(20)

°“√∑’Ë·∫§‡∑Õ√‘‚Õ‡ø®‰¥â√—∫°“√¬Õ¡√—∫«à“ª≈Õ¥¿—¬·≈–

 “¡“√∂π”¡“„™â°—∫§π‰¥âπ—Èπ πà“®–‡ªìπ‡æ√“–∏√√¡™“µ‘

¢Õß·∫§‡∑Õ√‘‚Õ‡ø®‡Õß(15,17) §◊Õ·∫§‡∑Õ√‘‚Õ‡ø® “¡“√∂

æ∫‰¥â∑ÿ°Àπ∑ÿ°·Ààß ·¡â·µà„π·À≈àßπÈ”∏√√¡™“µ‘°Á¡’√“¬ß“π

µ√«®æ∫·∫§‡∑Õ√‘‚Õ‡ø®¡“°∂÷ß 2 x 108 PFU/ml(21) πÕ°®“°π’È

·∫§‡∑Õ√‘‚Õ‡ø®¬—ßª–ªπÕ¬Ÿà„πÕ“À“√À≈“°À≈“¬™π‘¥·≈–

‡¢â“ Ÿà√à“ß°“¬§π‚¥¬°“√°‘π·≈–¥◊Ë¡Õ¬Ÿàµ≈Õ¥‡«≈“(3) ·µà

‡π◊ËÕß®“°·∫§‡∑Õ√‘‚Õ‡ø®¡’§«“¡®”‡æ“–µàÕ‚Œ µå Ÿß¡“°¥—ß∑’Ë

‰¥â°≈à“«¡“·≈â« ®÷ß‰¡à¡’º≈µàÕ‡´≈≈å√à“ß°“¬¢Õß§πÀ√◊Õ·¡â·µà

·∫§∑’‡√’¬∑’Ë‡ªìπ normal flora ∑’ËÕ“»—¬Õ¬Ÿà„π√à“ß°“¬§π πÕ°®“°π’È

¬—ß¡’√“¬ß“π®“° Food and Drug Administration (FDA)
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¢Õß À√—∞Õ‡¡√‘°“¥â«¬«à“·∫§‡∑Õ√‘‚Õ‡ø® “¡“√∂π”‰ª„™â‡µ‘¡

≈ß„πÕ“À“√ ‡æ◊ËÕªÑÕß°—π°“√‡®√‘≠¢Õß Listeria monocytogenes

∑’ËÕ“®ªπ‡ªóôÕπÕ¬Ÿà„πÕ“À“√∑’Ëæ√âÕ¡∫√‘‚¿§‰¥â¥â«¬(22) Õ¬à“ß‰√

°Áµ“¡·¡â«à“·∫§‡∑Õ√‘‚Õ‡ø®®–‰¥â√—∫°“√¬Õ¡√—∫«à“ª≈Õ¥¿—¬

‡¡◊ËÕπ”‰ª„™â°—∫§π ∑—Èßπ’È‡æ◊ËÕ§«“¡‰¡àª√–¡“∑ °“√»÷°…“‡°’Ë¬«°—∫

§«“¡ª≈Õ¥¿—¬¢Õß·∫§‡∑Õ√‘‚Õ‡ø®°àÕπ∑’Ë®–π”¡“„™â„π°“√

√—°…“„π§π°Á¬—ß‡ªìπ ‘Ëß∑’Ë§«√∑”

°“√¥◊ÈÕ¬“ªØ‘™’«π–¢Õß·∫§∑’‡√’¬∑”„Àâ phage
therapy ‰¥â√—∫§«“¡ π„®

¡πÿ…¬å√Ÿâ«‘∏’°“√√—°…“‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬‚¥¬„™â¬“ªÆ‘™’«π–

¡“‡ªìπ‡«≈“π“π¡“°°«à“§√÷Ëß»µ«√√…·≈â«(22) ·µà„π√–¬–À≈—ßÊ

°“√„™â¬“ªØ‘™’«π–°Á‡√‘Ë¡ª√– ∫ªí≠À“ ”§—≠Õ—πÀπ÷Ëß§◊Õ°“√¥◊ÈÕ¬“

ªØ‘™’«π–¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ´÷Ëß‡ªìπªí≠À“∑’Ëæ∫∑—Èß‚√§µ‘¥‡™◊ÈÕ

„π§π·≈– —µ«å àßº≈„Àâª√– ‘∑∏‘¿“æ„π°“√√—°…“¢Õß¬“ªØ‘™’«π–

¥âÕ¬≈ß‡√◊ËÕ¬Ê(2,17) ®πªí®®ÿ∫—π·∫§∑’‡√’¬°àÕ‚√§∫“ß™π‘¥

 “¡“√∂¥◊ÈÕµàÕ¬“ªØ‘™’«π–‡°◊Õ∫∑ÿ°™π‘¥∑’Ë¡’„™â°—πÕ¬Ÿà(20) ·∫§∑’‡√’¬

‡À≈à“π’È¡’™◊ËÕ‡√’¬°‚¥¬√«¡«à“ multiple antibiotic-resistant

bacteria À√◊Õ superbug ·≈–Õß§å°“√Õπ“¡—¬‚≈°¬—ß¬Õ¡√—∫

«à“ªí≠À“°“√¥◊ÈÕ¬“ªØ‘™’«π–¢Õß·∫§∑’‡√’¬°àÕ‚√§π’ÈÕ“®π”¡«≈

¡πÿ…¬å°≈—∫‡¢â“ Ÿà¿“«–«‘°ƒµ‡™àπ¥’¬«°—∫¬ÿ§°àÕπ∑’Ë®–¡’°“√

§âπæ∫¬“ªØ‘™’«π–(22)

ªí®®ÿ∫—ππ’È·¡â«à“Õÿµ “À°√√¡°“√º≈‘µ¬“®–æ¬“¬“¡‡√àß

·°âªí≠À“°“√¥◊ÈÕ¬“ªØ‘™’«π–¥â«¬°“√æ—≤π“µ—«¬“„À¡àÊ ÕÕ° Ÿà

∑âÕßµ≈“¥ ·µà„π·ßàƒ∑∏‘Ï¢Õß¬“°Á¬—ß®”°—¥Õ¬Ÿà‡æ’¬ß‰¡à°’Ë°≈ÿà¡

‡™àπ °≈ÿà¡¬“ lipopeptides °≈ÿà¡¬“ oxazolidinones ·≈–°≈ÿà¡¬“

streptogramins ‡ªìπµâπ(22) ´÷Ëß°≈ÿà¡¬“‡À≈à“π’È‰¥â‡¢â“ Ÿà∑âÕß

µ≈“¥¡“·≈â«°«à“ 40 ªï Õ’°∑—Èß¬—ß„™â‰¥âº≈°—∫·∫§∑’‡√’¬·°√¡

∫«°‡ªìπ à«π„À≠à(22) πÕ°®“°π’È·∫§∑’‡√’¬‡Õß°Áæ—≤π“§«“¡

 “¡“√∂„π°“√¥◊ÈÕ¬“‰¥â‡√Á«¡“°®π°“√æ—≤π“¬“ªØ‘™’«π–·∑∫

®–µ“¡‰¡à∑—π(17) ∑”„Àâ«ß°“√·æ∑¬å®”‡ªìπµâÕß¡ÕßÀ“ “√Õ◊Ëπ

∑’Ë¡’ƒ∑∏‘Ï„π°“√¶à“·∫§∑’‡√’¬‡™àπ‡¥’¬«°—∫¬“ªØ‘™’«π–·µà¡’À≈—°

°“√À√◊Õ°≈‰°°“√∑”ß“π·µ°µà“ß‰ª®“°¬“ªØ‘™’«π–·∫∫‡¥‘¡Ê

‡æ◊ËÕπ”¡“∑¥·∑πÀ√◊Õ„™â√à«¡°—∫¬“ªØ‘™’«π–(15,22)

phage therapy ®÷ßπ—∫‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë‰¥â√—∫§«“¡

 π„®‡ªìπÕ¬à“ß¡“°(15,17) ‡π◊ËÕß®“°¡’À≈—°∞“π∑’Ëπà“‡™◊ËÕ∂◊Õ«à“

·∫§‡∑Õ√‘‚Õ‡ø® “¡“√∂π”¡“„™â‰¥â∑—Èß„π°“√√—°…“(2) ·≈–ªÑÕß°—π

‚√§µ‘¥‡™◊ÈÕ(3) Õ’°∑—Èß¬—ß„™â‰¥âº≈°—∫·∫§∑’‡√’¬∑—Èß·°√¡∫«°·≈–

·°√¡≈∫(22) °“√§âπæ∫·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë¡’§«“¡®”‡æ“–

µàÕ·∫§∑’‡√’¬¥◊ÈÕ¬“·≈–π”‰ª„™â„π°“√√—°…“‚√§Õ¬à“ß‰¥âº≈

∑’Ë‡§¬¡’√“¬ß“π‰«â ‰¥â·°à ·∫§‡∑Õ√‘‚Õ‡ø® MSa ´÷Ëß “¡“√∂

√—°…“‚√§µ‘¥‡™◊ÈÕ S. aureus ∑—Èß·∫∫‡©æ“–∑’Ë·≈–·∫∫·æ√à

°√–®“¬∑—Ë«√à“ß°“¬„πÀπŸ‚¥¬·∫§‡∑Õ√‘‚Õ‡ø®¥—ß°≈à“« “¡“√∂

¶à“‰¥â∑—Èß S. aureus ·≈– methicillin-resistant S. aureus

(MRSA) ´÷Ëß„π√“¬ß“ππ’È¬—ß√–∫ÿ¥â«¬«à“·∫§‡∑Õ√‘‚Õ‡ø®™π‘¥π’È

πà“®– “¡“√∂π”‰ª„™â‰¥âº≈°—∫§π¥â«¬(23) ·≈–·∫§‡∑Õ√‘‚Õ

‡ø®´÷Ëß “¡“√∂√—°…“‚√§µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥„πÀπŸ∑’Ë¡’

 “‡Àµÿ®“° multidrug-resistant Pseudomonas aeruginasa

‚¥¬æ∫«à“°“√©’¥·∫§‡∑Õ√‘‚Õ‡ø®‡¢â“∑“ß™àÕß∑âÕß‡æ’¬ß§√—Èß‡¥’¬«

À≈—ß®“°∑’ËÀπŸ‰¥â√—∫‡™◊ÈÕ·∫§∑’‡√’¬¥—ß°≈à“« “¡“√∂™à«¬„ÀâÀπŸ

¡’Õ—µ√“°“√√Õ¥™’«‘µ Ÿß∂÷ß√âÕ¬≈– 100(24) ‡ªìπµâπ

ªí≠À“À√◊ÕÕÿª √√§¢Õß phage therapy ·≈–
·π«∑“ß°“√·°â‰¢

·¡â«à“ phage therapy ®–‡ªìπ∑’Ë√Ÿâ®—°°—π¡“π“π·≈–

¡’¢âÕ¡Ÿ≈ π—∫ πÿπ«à“·∫§‡∑Õ√‘‚Õ‡ø®®—¥‡ªìπ “√∑’Ë¡’ √√æ§ÿ≥

„π°“√∫”∫—¥√—°…“‚√§Õ¬à“ßÀπ÷Ëß(15,20) Õ’°∑—Èß‡¡◊ËÕπ”‰ª„™â„π°“√

∫”∫—¥√—°…“‚√§µ‘¥‡™◊ÈÕ°Á¡’·π«‚πâ¡∑’Ë®–‰¥âº≈¥’∑—Èß„π —µ«å∑¥≈Õß

·≈–°—∫ºŸâªÉ«¬(1,15,21) ·µà phage therapy °Á¬—ßª√– ∫ªí≠À“

À≈“¬Õ¬à“ß∑’Ë‡ªìπÕÿª √√§µàÕ°“√π”‰ª„™â ∑”„Àâ‰¡à‡ªìπ∑’Ë·æ√à

À≈“¬‡∑à“∑’Ë§«√(1,15) ªí≠À“·≈–Õÿª √√§‡°’Ë¬«°—∫°“√π”

·∫§‡∑Õ√‘‚Õ‡ø®¡“„™âπ’È¡’ºŸâ»÷°…“°—π¡“Õ¬à“ßµàÕ‡π◊ËÕß „π∑’Ëπ’È

¢Õ°≈à“«∂÷ß‡©æ“–ª√–‡¥Áπ ”§—≠æ√âÕ¡∑—Èß·π«∑“ß°“√·°âªí≠À“

‡æ◊ËÕ„Àâ‡ÀÁπ¿“æ√«¡¢Õß·π«‚πâ¡‡°’Ë¬«°—∫ phage therapy ·≈–

·π«∑“ß°“√π”‰ª„™â‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

ª√–‡¥Áπ·√°¢Õß phage therapy §◊Õ ·∫§‡∑Õ√‘‚Õ‡ø®

¡’§«“¡ “¡“√∂„π°“√¶à“À√◊Õ∑”≈“¬·∫§∑’‡√’¬∑’Ë‡ªìπ‚Œ µå‰¥â

§àÕπ¢â“ß·§∫ (narrow host range)(1) ‡π◊ËÕß®“°·∫§‡∑Õ√‘‚Õ‡ø®

 “¡“√∂∑”≈“¬‡©æ“–·∫§∑’‡√’¬∑’Ë‡ªìπ‚Œ µå‡∑à“π—Èπ ®÷ßµâÕß

µ√«®«‘π‘®©—¬™π‘¥¢Õß·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§µ‘¥‡™◊ÈÕ

„Àâ‰¥â°àÕπ·≈â«®÷ß®– “¡“√∂‡≈◊Õ°·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë®”‡æ“–

µàÕ·∫§∑’‡√’¬π—Èπ‡æ◊ËÕ°“√√—°…“‰¥â À“°¡’¢âÕ®”°—¥„π‡√◊ËÕß¢Õß‡«≈“

·≈–§«“¡æ√âÕ¡„π°“√µ√«®À“·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§

°Á “¡“√∂·°â‰¢ªí≠À“π’È‰¥â‚¥¬°“√„™â ·∫§‡∑Õ√‘‚Õ‡ø®À≈“¬Ê
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™π‘¥¡“√«¡°—πÀ√◊Õ‡√’¬°«à“ panel of phages(3) ·≈â«π”°≈ÿà¡

¢Õß·∫§‡∑Õ√‘‚Õ‡ø®¥—ß°≈à“«π’È´÷Ëß®– “¡“√∂¶à“‡™◊ÈÕ·∫§∑’‡√’¬

‰¥âÀ≈“¬™π‘¥‰ª„™â„π°“√√—°…“‚¥¬§“¥«à“·∫§‡∑Õ√‘‚Õ‡ø®

™π‘¥„¥™π‘¥Àπ÷Ëß„ππ—Èπ®– “¡“√∂¶à“·∫§∑’‡√’¬‡ªÑ“À¡“¬´÷Ëß‡ªìπ

 “‡Àµÿ¢Õß‚√§‰¥â

§«“¡∫√‘ ÿ∑∏‘Ï (purity) ¢Õß·∫§‡∑Õ√‘‚Õ‡ø®‡ªìπªí≠À“

 ”§—≠Õ’°ªí≠À“Àπ÷Ëß(3) ‚¥¬ª°µ‘·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë®–π”‰ª„™â

„π°“√√—°…“‚√§∑—Èß°—∫§π·≈– —µ«å¡—°®–‡µ√’¬¡‰«â„π√Ÿª phage

preparation ÷́Ëßºà“π¢—ÈπµÕπ°“√‡æ‘Ë¡®”π«π„π‚Œ µå‡´≈≈å

®÷ßÕ“®¡’°“√ªπ‡ªóôÕπ¢Õß‡»…´“°·∫§∑’‡√’¬ (bacterial debris ‡™àπ

endotoxin ÷́Ëß‡ªìπ à«πª√–°Õ∫¢Õß cell wall ¢Õß·∫§∑’‡√’¬

·°√¡≈∫) ∑’Ë‡ªìπ‚Œ µåÕ¬Ÿà¥â«¬„π phage preparation π—Èπ(25)

¡’º≈∑”„Àâª√– ‘∑∏‘¿“æ„π°“√√—°…“‚√§¢Õß·∫§‡∑Õ√‘‚Õ‡ø®

¥âÕ¬≈ß Õ’°∑—Èß¬—ß¡’º≈‡ ’¬∑’Ë√ÿπ·√ßµàÕºŸâªÉ«¬®π∂÷ß¢—Èπ‡ ’¬™’«‘µ

‰¥â„π°√≥’∑’Ë‰¥â√—∫ endotoxin ªπ‡ªóôÕπ¡“„π phage preparation

°“√·°â‰¢ªí≠À“π’È “¡“√∂∑”‰¥â‚¥¬Õ“»—¬‡∑§π‘§∑“ß™’«‡§¡’

‡æ◊ËÕ∑”„Àâ phage preparation ¡’§«“¡∫√‘ ÿ∑∏‘Ï¡“°¢÷Èπ(3,25) ‡™àπ

°“√„™â ion-exchange chromatography À√◊Õ high-speed

centrifugation ‡ªìπµâπ

ªí≠À“§«“¡§ßµ—« (stability ·≈– viability) ¢Õß

·∫§‡∑Õ√‘‚Õ‡ø®„π phage preparation(1,3) ‡π◊ËÕß°“√„π¢—ÈπµÕπ

 ÿ¥∑â“¬¢Õß°“√‡µ√’¬¡ phage preparation ∫“ß§√—ÈßµâÕß¡’°“√

‡µ‘¡ oxidizing agents À√◊Õπ”‰ª„Àâ§«“¡√âÕπ‡æ◊ËÕ„Àâ·πà„®«à“

‰¡à¡’·∫§∑’‡√’¬ªπ‡ªóôÕπ(1) ´÷Ëß°“√∑”‡™àππ’ÈÕ“®¡’º≈‡ ’¬∑”„Àâ

·∫§‡∑Õ√‘‚Õ‡ø®‡ ’¬ ¿“æÀ√◊Õ Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√

¥”√ß™’«‘µ ®π‰¡à “¡“√∂∫ÿ°√ÿ°À√◊Õ‡æ‘Ë¡®”π«π„π‚Œ µå‰¥âÕ’°

µàÕ‰ª °“√·°â‰¢ªí≠À“π’È°Á‡™àπ‡¥’¬«°—∫ªí≠À“„πÀ—«¢âÕ∑’Ë·≈â«

§◊ÕµâÕßÕ“»—¬§«“¡√Ÿâ‡°’Ë¬«°—∫‡∑§π‘§°“√∑”·∫§‡∑Õ√‘‚Õ‡ø®

„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬¬—ß§ß√—°…“§ÿ≥ ¡∫—µ‘µ“¡∏√√¡™“µ‘¢Õß

·∫§‡∑Õ√‘‚Õ‡ø®‰«â ‰¥â (3) ·≈–§«√µ√«®«—¥ª√‘¡“≥¢Õß

·∫§‡∑Õ√‘‚Õ‡ø®°àÕπ∑’Ë®–π”‰ª„™â„π°“√√—°…“ ‡æ◊ËÕ∑’Ë®–¡—Ëπ„®

‰¥â«à“·∫§‡∑Õ√‘‚Õ‡ø®¬—ß¡’»—°¬¿“æ„π°“√‡æ‘Ë¡®”π«π„π‚Œ µå

Õ¬Ÿà®√‘ß(3)

°“√¥”√ß™’«‘µ¢Õß·∫§‡∑Õ√‘‚Õ‡ø®‡ªìπÕ’°ª√–‡¥ÁπÀπ÷Ëß

∑’Ë§«√§”π÷ß∂÷ß(3) ·¡â«à“·∫§‡∑Õ√‘‚Õ‡ø®∑’Ëπ”¡“„™â„πß“π∑“ß¥â“π

phage therapy ®–‡ªìπ lytic phage ·µà°“√¥”√ß™’«‘µ¢Õß

·∫§‡∑Õ√‘‚Õ‡ø®§àÕπ¢â“ß —́∫´âÕπ ‡™àπ ·∫§‡∑Õ√‘‚Õ‡ø®

∫“ß™π‘¥‡¡◊ËÕ»÷°…“„πÀ≈Õ¥∑¥≈Õß °Á‡ªìπ lytic phage ·µà

‡¡◊ËÕ‡¢â“‰ªÕ¬Ÿà„π√à“ß°“¬¢Õß§πÀ√◊Õ —µ«å°≈—∫‡ª≈’Ë¬π‰ªÕ¬Ÿà„π

√–¬– lysogeny ´÷Ëß¡’º≈∑”„Àâ‰¡à¡’ª√– ‘∑∏‘¿“æ„π°“√∑”≈“¬

‚Œ µå(1) ‡ªìπµâπ ¥—ßπ—Èπ°“√»÷°…“‡°’Ë¬«°—∫«‘∏’°“√¥”√ß™’«‘µ¢Õß

·∫§‡∑Õ√‘‚Õ‡ø®„Àâ·πà™—¥°àÕπ∑’Ë®–π”‰ª„™â√—°…“‚√§®√‘ß®÷ß¬—ß

‡ªìπ ‘Ëß∑’Ë®”‡ªìπµâÕß∑”(1,3)

ªí≠À“Õ’°Õ¬à“ßÀπ÷Ëß¢Õß phage therapy §◊Õ°“√∑’Ë

·∫§‡∑Õ√‘‚Õ‡ø®∫“ß™π‘¥‡¡◊ËÕ‡¢â“ Ÿà√à“ß°“¬¢Õß§πÀ√◊Õ —µ«å·≈â«

°≈—∫∂Ÿ°°”®—¥¥â«¬°≈‰°µ“¡∏√√¡™“µ‘„π√à“ß°“¬‰¥âÕ¬à“ß√«¥‡√Á«(1)

‡™àπ Õ“®∂Ÿ°°”®—¥‚¥¬°“√∑”Àπâ“∑’Ë¢Õß‡´≈≈å„π reticulo-

endothelial system (RES)(26) ∑”„Àâ¡’™à«ß‡«≈“‡æ’¬ß —ÈπÊ

∑’Ë·∫§‡∑Õ√‘‚Õ‡ø®®–Õ¬Ÿà„π°√–· ‡≈◊Õ¥®÷ß‰¡à “¡“√∂‰ª¬—ßÕ«—¬«–

‡ªÑ“À¡“¬∑’Ë¡’·∫§∑’‡√’¬°àÕ‚√§∑’ËµâÕß°“√®–°”®—¥‰¥â ªí≠À“π’È

 “¡“√∂·°â‰¥â‚¥¬„™â‡∑§π‘§°“√‡æ“–‡≈’È¬ß  ·∫§‡∑Õ√‘‚Õ‡ø®

∑’Ë‡√’¬°«à“ serial passage(1) ´÷Ëß‡™◊ËÕ«à“∑ÿ°Ê √Õ∫¢Õß°“√‡æ‘Ë¡

®”π«π¢Õß ·∫§‡∑Õ√‘‚Õ‡ø®„π√à“ß°“¬ —µ«å·∫§‡∑Õ√‘‚Õ‡ø®

∫“ßÕπÿ¿“§®–¡’°“√°≈“¬æ—π∏ÿå ‚¥¬‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß∫“ßÕ¬à“ß

∑’Ë·§ª´‘¥®π “¡“√∂À≈’°‡≈’Ë¬ß°“√∂Ÿ°∑”≈“¬‚¥¬‡´≈≈å„π RES

°≈“¬‡ªìπ “¬æ—π∏ÿå∑’Ë “¡“√∂¡’™’«‘µÕ¬Ÿà„π√à“ß°“¬‰¥âπ“π ·≈–

∑”°“√§—¥‡≈◊Õ°‡©æ“– “¬æ—π∏ÿå¥—ß°≈à“«π’È¡“„™â

ªí≠À“ ÿ¥∑â“¬∑’Ë®–¢Õ°≈à“«∂÷ß§◊Õ§«“¡πà“‡™◊ËÕ∂◊ÕÀ√◊Õ°“√

¡’À≈—°∞“π∑’Ëæ‘ Ÿ®πå‰¥â∑“ß«‘∑¬“»“ µ√å∑’Ë™—¥‡®π‡°’Ë¬«°—∫

ª√– ‘∑∏‘¿“æ¢Õß·∫§‡∑Õ√‘‚Õ‡ø®∑’Ëπ”‰ª„™â„π°“√√—°…“‚√§(3,15)

ªí≠À“π’Èπ—∫«à“¡’§«“¡ ”§—≠‰¡àπâÕ¬‰ª°«à“ªí≠À“Õ◊ËπÊ ∑’Ë°≈à“«¡“

‡π◊ËÕß®“°√“¬ß“π∑’Ëºà“π¡“ à«π„À≠à°“√π”·∫§‡∑Õ√‘‚Õ‡ø®

‰ª„™â„π°“√√—°…“∑“ß§≈‘π‘°¡—°¢“¥°“√§«∫§ÿ¡(3) ‡™àπ ‰¡à¡’

placebo control À√◊Õ¢“¥°“√ª√–‡¡‘πº≈À√◊Õ°“√¬◊π¬—π

º≈‚¥¬ºŸâ‡™’Ë¬«™“≠ ‡ªìπµâπ ªí≠À“π’È·°â‰¥â‚¥¬µâÕßÕÕ°·∫∫

°“√∑¥≈Õß„Àâ¡’°“√§«∫§ÿ¡∑’Ë¥’ ·≈–§«√¡’°“√«‘‡§√“–Àå·≈–

·ª≈º≈°“√∑¥≈ÕßÕ¬à“ß≈–‡Õ’¬¥√Õ∫§Õ∫®π‡ªìπ∑’Ëπà“‡™◊ËÕ∂◊Õ

‰¥â«à“ “¡“√∂π”‰ª„™â‰¥â®√‘ß(27)
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Abstract
The expression of candidate genes in tissue samples were investigated by using immunohistochemical study

of formalin-fixed paraffin-embedded (FFPE) tissue or immunofluorescence labeling of cryosections. However,

the study of co-localization of multiple antigens in the same section by immunohistochemical labeling is difficult

to evaluate and involves antigen retrieval step to unmask antigen whereas immunofluorescence labeling has

the capability for multiple labeling with higher resolution. Nevertheless, the handling of fresh tissue

as immunofluorescence labeling is difficult. Thus, both methods have limitations as research tools. In this study,

we optimized an antigen retrieval method for high-resolution immunofluorescence labeling of FFPE invasive breast

cancers using three different biomarkers (Ki-67, Her-2 protein and E-cadherin). Citraconic anhydride solution

at 0.05 % pH 7.4 in a microwave oven seemed to work well for multiple antibodies for co-localization of multiple

antigens in the same section. In addition, this method is suitable for core needle biopsy which obtained small

amount of tissue. Therefore, it is not enough for preparation of multiple sections.

Key words: Antigen retrieval, Citraconic anhydride, Immunofluorescence; Immunohistochemistry
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Introduction
      Immunohistochemistry (IHC) is an important tool

for diagnosis and research in the field of pathology.

However, limitations of this technique are divided into

three major categories. First, it is primarily used to

demonstrate one protein at a time. The examination of

co-localization for two antigens in the same section is

not satisfied when using combined IHC. Second, the

resolution of antigen localization is limited due to the

chromogenic substrate precipitation and the thickness

(3 - 4 µm) of the sections imaged in the light microscope.

Third, chromogenic systems saturate easily which restricts

semi-quantitative analysis. On the other hand,

immunofluorescence (IF) labeling has the capability in

multiple labeling with higher resolution due to the direct

conjugation of fluorophores to antibody(1, 2). However,

immunofluorescence labeling is unsuitable for

formaldehyde-fixed and paraffin-embedded (FFPE)

specimens because of the masking of tissue antigens by

protein cross-linking through formaldehyde reaction with

the protein amino groups. The loss of antigenicity is

often caused by sequential processes of fixation,

dehydration and embedding in paraffin-embedded tissue

leading to the preclusion of effective immunological

analysis(3). For this reason, various unmasking antigens

referred to as antigen retrieval (AR) methods were

developed. There are widely used methods for retrieving

antigens for FFPE tissues, such as proteolytic digestion
(4-6), heat-induced treatment(7-12), and a mixed method of

both treatments(13). Variation in the solution media, buffer

equilibrium, temperature, and heat source have been used

to adjust for successful AR-IHC by different laboratories.

Recently, Namimatsu reported a novel retrieval protocol;

citraconic anhydride (a reversible protein cross-linking

agent) solution with heating under optimal condition

was able to satisfactorily retrieve a wide variety of

antigens for IHC(14). In our study, we used this new AR

solution to unmask antigen compared with conventional

AR solution (10 mM citrate buffer, pH 6) before detection

by multiple immunofluorescence staining and described

a procedure for simultaneous immunofluorescence

localization of three different biomarkers for breast cancer

including Ki-67, Her-2 protein, and E-cadherin within

the same tissue section. Using this method, we

demonstrated that multicolour immunofluorescence

imaging of FFPE material is readily achievable and that

this method provides excellent images.

Materials and Methods
Eleven cases of human breast tissue diagnosed with

invasive ductal breast cancer and graded by

immunoperoxidase (IP) staining for Ki-67, Her-2 protein,

and E-cadherin (Table 1) were obtained from the

Department of Pathology, Faculty of Medicine, Khon

Kaen University, Thailand. The specimens were fixed

in 10% buffer formalin and embedded in paraffin for

routine diagnosis. The sections were cut into a 3 ?m

thickness, attached to silan-coated slides, then were

deparaffinized, rehydrated in a graded series of ethanol

and soaked in 3% hydrogen-peroxide in methanol for 5

min to block endogenous enzyme activity, and finally

washed for 5 min with phosphate buffer saline (PBS).
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Immunofluorescence method

After pretreatment, the sections were treated with

PBS containing 3% normal horse serum at room

temperature for 20 min, and then incubated with

combination of primary antibodies: mouse anti human

Ki-67, rabbit anti- human Her-2 protein, and mouse

anti-human E-cadherin (DAKO, Glostrup, Denmark),

for 1 h at room temperature. After washing with PBS,

the sections were incubated with combined solution of

swine anti rabbit immunoglobulin antibody conjugated

with FITC (DAKO, Glostrup, Denmark) and goat anti

mouse immunoglobulin antibody conjugated with Alexa

(Invitrogen, Eugene, Oregon, USA) for 1 hour. After

washing with PBS, the sections were mounted with

mounting media.

New antigen retrieval (AR) method

      After washing in PBS, the sections were subjected

to the antigen retrieval solution, 0.05% citraconic

anhydride, pH 7.4. The soaked slides were then heated

by microwave (Electrolux model EME2820) treatment

at 100oC for 10 min. Subsequently, sections were

allowed to cool for 20 min at room temperature before

rinsed in running tap water, followed by distilled water

and PBS.

Conventional antigen retrieval (AR) method

      After washing in PBS, the sections were subjected

for the antigen retrieval by immersing into 10 mM citrate

buffer, pH 6 followed by microwave treatment at the heat

level 10 for 3 min and level 3 for 10 min. After

the completion of cycle, sections were allowed to cool

for 20 min at room temperature and then rinsed in running

tap water, distilled water, and PBS.

Table 1 List of specimens and immunoperoxidase (IP) staining score.
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Interpretation

Interpretation of immunofluorescence stained sections

were performed blindly without the knowledge of AR

methods used. We defined the immunostaining of

Ki-67 by the mean percentage of nuclear staining of

tumor cells and classified as 0 %, -; <5 %, +/-; 5-25 %,

1+; 26-50 %, 2+; 50-75 %, 3+; and >75 %,4+. For

Her-2, membrane staining intensity and number of

invasive tumor cells staining were evaluated scoring

0-3+ as illustrated by the HercepTest kit scoring

guidelines(15). No staining observed classified as

0; faint membrane staining and stained in only part of

the membrane, 1+; non-uniform or week staining

circumferential distribution is > 10 % of invasive tumor

cells, 2+; and uniform intense membrane staining of 30

% of invasive tumor cells, 3+(16). Scores of 0 or

1+ were considered negative for Her-2 over expression;

scores of 2+ were considered weakly positive; and scores

of 3+ were considered strongly positive(15). For

E-cadherin, immunostaining was also divided into 4

categories: strong membranous staining in more than 80

% of cells (3+); homogenous positive tumor cells (more

than 50 %-80 % positive tumor cells; 2+); heterogeneous

staining (20 %-50 % positive tumor cells; 1+); negative

(less than 20 % positive tumor cells or no evidence of

membrane staining;-)(17). The average score of each

antibody were expressed in mean ± S.D.

Statistical analysis

Statistical analysis was performed using statistical

test by Sigma stat version 2.0. Normality test was checked

by Kolmogorov test. Independent-sample t-test (if the

distribution was normal) or a Wilcoxon signed rank test

(if the distribution was not normal) was used to observe

statistical differences between AR methods in each

antibody. The level of statistical significance was set at

0.05.

Results
Table 2 summarizes the results of immunofluorescence

staining with three antibodies by different AR methods

in the same section. Immunoperoxidase staining with

three antibodies in each section showed in Figure 1.

The localization of Her-2 protein showed plasma

Table 2 Comparison of immunofluorescence staining by different antigen retrieval methods.
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 A B

C

membrane staining (Figure 1A), E-cadherin showed

deposition on plasma membrane (Figure 1B) and Ki-67

showed nuclear staining (Figure 1C). Immunofluorescence

staining using Ki-67 staining showed nuclear positive

of red color while E-cadherin was stained red color at

plasma membrane (Figure 2A). Her-2 antibody showed

green color staining of the plasma membrane of tumor

cell, consistent with the expected location of the Her-2

protein (Figure 2B). When combined staining, the result

showed co-localization of Her-2 protein and E-cadherin

Figure 1 Representative micrographs showing IHC staining of formalin-fixed, paraffin-embedded breast tissue.

Her-2 protein showed plasma membrane staining (A), E-cadherin showed deposition on plasma membrane (B)

and Ki-67 showed nuclear staining (C). 20X

A B

C
Figure 2 Representative micrographs showing IF staining of formalin-fixed, paraffin-embedded breast tissue. Ki-67

and E-cadherin detected by anti mouse IgG-conjugated Alexa (A). Her-2 protein detected by anti rabbit

IgG-conjugated FITC (B). Combined detection of Ki-67, E-cadherin and Her-2 protein in the same

section (C). 20X
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in plasma membrane of the same tumor cell in which

orange color was detected (red plus green color).

In different AR methods, we found that average scores

of immunostaining of three antigens obtained by AR

with 0.05 % citraconic anhydride solution were similar

to those of IP method, which is a routine method for

diagnostic tool (Table 3). On the other hand, conventional

AR method revealed the lower average scores of

immunostaining than those of IP method, especially

Ki-67 antibody was statistically significant (P < 0.05).

These antigens can be divided into two groups according

to localization of antigens expressed including nuclear

antigens (Ki-67) and membrane antigens (E-cadherin,

Her-2). We found the membrane antigens were effectively

unmasked by using both solutions. Ki-67 is a difficult-

to-detect antigen in which the antigenicity can be restored

by 0.05 % citraconic anhydride solution.

Discussion and Conclusion
We reported a new antigen retrieval technique that

allows multiple immunofluorescence labeling of formalin-

fixed paraffin-embedded tissue samples. Antigen retrieval

is a very important step for immunostaining because

it can break the protein cross-links formed by formalin

fixation and thereby uncover hidden antigenic sites.

However, different antigens are suitable for different

antigen retrieval methods. Previously reported, high

temperature (120 ÌC) or strong alkaline hydrolysis can

reverse the cross-linking of protein produced by

formaldehyde fixation (18). In the present study, we used

citraconic anhydride solution in microwave compared

with the conventional methods (10 mM citrate buffer,

pH 6 in microwave treatment) to detect three biomarkers

for diagnosis of an invasive breast cancer namely

Ki-67, E-cadherin, and Her-2 protein in the same section.

The results showed that 0.05 % citraconic anhydride

solution unmasked the three antigens in the same section

of paraffin-embedded breast tissue whereas conventional

method was less efficient to unmask these antigens,

especially Ki-67 (nuclear antigen). This result agreed

with the report by Namimatsu et al., who used 0.05 %

citraconic anhydride solution and heat under an optimal

condition which was able to satisfactorily unmask

a wide variety of antigens for IHC such as CD4, cyclin

D1, granzyme β, and PAR4 antigenic determinants(14).

Shi and coworkers employed 0.05 % citraconic anhydride

0.05
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as the AR solution and heat treatment in comparison

with different methods for immunostaining of

retinoblastoma protein (pRB) in FFPE tissue sections.

They found that this protocol has several advantages

including superior morphological preservation, greater

reproducibility, and more intense staining after retrieval(19).

The mechanism underlying this new AR method is

believed to be the reaction of formaldehyde mainly with

the the lysyl residues and the formation of intra-molecular

cross-links(20). The free amino groups of proteins form

aminomethylol groups and then combine with other

functional groups, such as phenolic, imidazole, and indole

groups to form methylene bridges. Citraconic anhydride

reacts with the free amino groups of proteins and replaces

the positively charged NH3+ groups of lysyl residues

with negatively charged carboxyl groups. At neutral pH

7.4 in hot water, adduct of citraconic anhydride and

amines will undergo slow hydrolysis, which will liberate

the original amines(21).

In conclusion, 0.05 % citraconic anhydride solution

is the best retrieval solution for unmasking several

antigens such as membrane antigen (E-cadherin, Her-2)

and nuclear antigen (Ki-67) and useful for studying the

multiple co-localizations of biomarker in cancer tissue

using immunofluorescence method. In addition,

background staining in IF method was clear.
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∫∑§—¥¬àÕ
Brevibacillus laterosporus  SA14 ‡ªìπ·∫§∑’‡√’¬·°√¡∫«°√Ÿª∑àÕπ  √â“ß ªÕ√å ·≈– “¡“√∂º≈‘µ™’« “√¬—∫¬—Èß·∫§∑’‡√’¬

„π°≈ÿà¡·°√¡∫«° √«¡‰ª∂÷ß·∫§∑’‡√’¬¥◊ÈÕ¬“ methicillin-resistant Staphylococcus aureus  (MRSA)  §≥–ºŸâ«‘®—¬‰¥â∑”°“√

‡ª≈’Ë¬π·ª≈ß§ÿ≥≈—°…≥–∫“ßª√–°“√¢Õß·∫§∑’‡√’¬¥—ß°≈à“«‚¥¬°“√∑”ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ·≈– “√‡§¡’ 1-hexyl-3-nitro-

1-nitrosoguanidine (NTG) æ∫«à“ “¡“√∂§—¥‡≈◊Õ° “¬æ—π∏ÿåºà“‡À≈à“ÕÕ°¡“‰¥â®”π«π 5  ‰Õ‚´‡≈∑ ·∫àß‡ªìπºà“‡À≈à“¥â«¬√—ß ’

Õ—≈µ√“‰«‚Õ‡≈µ®”π«π 3 ‰Õ‚´‡≈∑ (UV1, UV2, LZ1) ·≈–ºà“‡À≈à“¥â«¬ “√‡§¡’®”π«π  2 ‰Õ‚´‡≈∑ (NTG1, NT8) ÷́ËßπÈ”‡≈’È¬ß‡™◊ÈÕ

·≈–µ—«‡´≈≈å·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥¬—ß§ß· ¥ßƒ∑∏‘Ïµâ“π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬¥—™π’ ‰¥â·°à Staphylococcus  aureus  TISTR

517 ·≈– Bacillus subtilis ATCC 6633 πÕ°®“°π’È¬—ß§ß¡’ƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’®ÿ¥‡™◊ÈÕ ·≈–/À√◊Õ«‘∏’´÷¡

ºà“π¢Õß “√‡¢â“‡π◊ÈÕ«ÿâπ µ—«‡´≈≈å·∫§∑’‡√’¬ºà“‡À≈à“ à«π„À≠à¡’§«“¡∑π∑“πµàÕ°√¥πÈ”¥’ √«¡‰ª∂÷ß¬“ªØ‘™’«π–µË”°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡

Õ¬à“ß‰√°Áµ“¡æ∫«à“¡’‡©æ“–πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 · ¥ßƒ∑∏‘Ï„π°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ßµË”∑’Ë ÿ¥ ÷́ËßÕ“®®–π”‰ª

»÷°…“‡æ◊ËÕæ—≤π“„™â‡ªìπµâπ·∫∫¢Õß¬“ªØ‘™’«π–µàÕ‰ª„πÕπ“§µ

§”√À—  : Brevibacillus laterosporus, °“√∑”ºà“‡À≈à“,  “√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß,   ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬
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Characteristic changing of Brevibacillus laterosporus SA14 by ultraviolet
and chemical mutagenesis
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1Undergraduate Medical Technology students, School of Allied Health Sciences and Public Health
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University, Nakhon Si Thammarat 80161
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Abstract
Brevibacillus laterosporus SA14, Gram-positive spore-forming bacterium, could produce biocompounds which

inhibit the growth of Gram-positive cocci in cluster (Staphylococcus aureus), including methicillin-resistant

Staphylococcus aureus (MRSA).  The characteristic changing of this bacterium was done by random mutagenesis,

using ultraviolet (UV) or 1-hexyl-3-nitro-1-nitrosoguanidine (NTG). Five mutants were isolated, three from UV

mutagenesis, named as UV1, UV2, LZ1; and two from chemical mutagenesis, named as NTG1, NT8.  The cells and

culture broth of all mutants could inhibit the growth of indicating bacteria, Staphylococcus aureus TISTR 517 and

Bacillus  subtilis ATCC 6633 and still had hemolytic activity when tested by means of spot on lawn and agar well

diffusion. The mutant cells were less resistant to acid, oxgall bile and antibiotics than those of wild type (SA 14).

However, only culture broth of LZ1 mutant gave the least hemolytic activity. It may be used for further study as a

model to develop the antimicrobial drugs.

Key Words: Brevibacillus laterosporus,  Mutagenicity,  Hemolytic activity,  Antibacterial activity
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∫∑π”
     Brevibacillus laterosporus ‡ªìπ·∫§∑’‡√’¬„π °ÿ≈

Bacillus „Àâ≈—°…≥–‚§‚≈π’ ’¢“«¢ÿàπ ¢Õ∫‰¡à‡√’¬∫ º‘«Àπâ“À¬“∫

¥â“π ·≈–‡ªìπ·∫§∑’‡√’¬·°√¡∫«° √Ÿª∑àÕπ  √â“ß ªÕ√åÕ¬Ÿà¥â“π

¢â“ß‡´≈≈å (laterate)(1)  ¡’ biohazard level √–¥—∫∑’Ë 1 ·≈–

 “¡“√∂º≈‘µ “√ªØ‘™’«π–ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß MRSA ‰¥â ´÷Ëß “√

ªØ‘™’π–¥—ß°≈à“«¡’§«“¡∑π∑“πµàÕ§«“¡√âÕπ∑’ËÕÿ≥¿Ÿ¡‘ Ÿß∂÷ß 100

Õß»“‡´≈‡ ’́¬  ( Ì´) Õ’°∑—Èß¬—ß∑π∑“πµàÕ “√‡§¡’ ‡Õπ‰´¡å¬àÕ¬

‚ª√µ’π ·≈–µ—«∑”≈–≈“¬Õ‘π∑√’¬å √«¡‰ª∂÷ß “¡“√∂∑π ¿“«–

∑’Ë‡ªìπ¥à“ß Ÿß · ¥ß„Àâ‡ÀÁπ«à“ “√ªØ‘™’«π–¥—ß°≈à“«Õ“®¡’ƒ∑∏‘Ï

§ßÕ¬Ÿà‰¥â·¡âºà“π‡¢â“ Ÿà°√–‡æ“–Õ“À“√·≈–≈”‰ â (pH = 3-10)(2)

Õ¬à“ß‰√°Áµ“¡¬—ß§ßæ∫ƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß®“°πÈ”‡≈’È¬ß‡™◊ÈÕ

B. laterosporus  “¬æ—π∏ÿå SA14  ÷́ËßÕ“®°àÕ„Àâ‡°‘¥‚∑…∂â“

À“°π”¡“„™âß“π®√‘ß°—∫ ‘Ëß™’«‘µ‚¥¬«‘∏’√—∫ª√–∑“π  ¥—ßπ—Èπ°“√

∑”ºà“‡À≈à“ SA14  ¥—Èß‡¥‘¡¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ À√◊Õ “√

‡§¡’ Õ“®®–∑”„Àâ‰¥â “¬æ—π∏ÿåºà“‡À≈à“∑’Ë¡’ƒ∑∏‘Ï°“√¬àÕ¬‡¡Á¥

‡≈◊Õ¥·¥ß≈¥≈ß·µà¬—ß§ß· ¥ßƒ∑∏‘Ï∑”≈“¬‡™◊ÈÕ°àÕ‚√§  Õ¬à“ß‰√

°Áµ“¡°“√∑”ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ ·≈– “√‡§¡’

‡ªìπ°“√‡°‘¥ºà“‡À≈à“·∫∫ ÿà¡ ®÷ßÕ“®∑”„Àâ¡’≈—°…≥–µà“ßÊ

¢Õß‡™◊ÈÕ‡ª≈’Ë¬π·ª≈ß‰ª¥â«¬ ´÷Ëß„πß“π«‘®—¬π’È‰¥â∑”°“√∑¥ Õ∫

‡°’Ë¬«°—∫≈—°…≥–¥—ß°≈à“«‰«â¥â«¬ ‡™àπ §ÿ≥ ¡∫—µ‘°“√

µâ“π·∫§∑’‡√’¬¥—™π’ §ÿ≥ ¡∫—µ‘°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

§«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’ √«¡‰ª∂÷ß§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“

ªØ‘™’«π–  ÷́ËßÕ“®‡ªìπª√–‚¬™πå„π¥â“π¢Õß°“√ª√—∫ª√ÿß “¬

æ—π∏ÿå·∫§∑’‡√’¬ „Àâ ‰¥â “¬æ—π∏ÿå∑’Ë ¡’ª√–‚¬™πåµ√ßµ“¡

«—µ∂ÿª√– ß§å¡“°¬‘Ëß¢÷Èπ°«à“‡¥‘¡ ‡æ◊ËÕ “¡“√∂π”‰ª„™â„π¥â“π

‚æ√‰∫‚Õµ‘°µàÕ‰ª„πÕπ“§µ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. ·∫§∑’‡√’¬

π”·∫§∑’‡√’¬∑¥ Õ∫ ‰¥â·°à Brevibacillus laterosporus

SA14(1) ·≈–·∫§∑’‡√’¬¥—™π’ ‰¥â·°à Staphylococcus aureus

TISTR 517 ·≈– Bacillus subtilis ATCC 6633 ( ”π—°

«‘™“ À‡«™»“ µ√å·≈– “∏“√≥ ÿ¢»“ µ√å ¡À“«‘∑¬“≈—¬«≈—¬

≈—°…≥å) ∑’Ë‡°Á∫√—°…“‰«â„π 15 % °≈’‡´Õ√Õ≈ ∑’ËÕÿ≥À¿Ÿ¡‘ -80 Ì´

¡“·¬°‡ªìπ‚§‚≈π’‡¥’Ë¬«‚¥¬¢’¥‡™◊ÈÕ≈ß∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß

‡™◊ÈÕ·¢Áß Luria-Bertani (LB: Scharlau)  ”À√—∫ SA14 ·≈–

nutrient agar (NA: Pronadisa)  ”À√—∫·∫§∑’‡√’¬¥—™π’

®“°π—Èππ”‰ª∫à¡‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 37  Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

·≈â«·¬°·∫àß‡°Á∫‡™◊ÈÕ∑¥ Õ∫∑—ÈßÀ¡¥≈ß„π 15 % °≈’‡´Õ√Õ≈

‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘  -80 Ì´

2. Õ“À“√‡≈’È¬ß‡™◊ÈÕ

Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡æ◊ËÕ‡≈’È¬ß·∫§∑’‡√’¬ SA14 „Àâº≈‘µ

 “√ªÆ‘™’«π– ‰¥â·°à LB (Scharlau) Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡æ◊ËÕ

°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’ ‰¥â·°à Mueller Hinton agar

(M-H: Pronadisa) Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡æ◊ËÕ°“√¥Ÿƒ∑∏‘Ï ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß ‰¥â·°à blood agar base (BA: Pronadisa)

∑’Ë „™âº ¡√«¡°—∫‡≈◊Õ¥¡πÿ…¬å 5 %  Õ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â

 ”À√—∫§—¥‡≈◊Õ°·∫§∑’‡√’¬ºà“‡À≈à“‰¥â·°à NA (Pronadisa)

Õ“À“√‡≈’È¬ß‡™◊ÈÕ ”À√—∫µ√«®π—∫‡´≈≈å·∫§∑’‡√’¬∑’Ë¡’™’«‘µ ‰¥â·°à

plate count agar (PCA: Pronadisa)

3.  “√‡§¡’

 “√‡§¡’∑’Ë„™â„π°“√∑”ºà“‡À≈à“ ‰¥â·°à 1-hexyl-3-nitro-1-

nitrosoguanidine (NTG: Sigma, USA) ·≈– Phosphate

buffer pH 7.2  à«π “√‡§¡’∑’Ë„™â‡æ◊ËÕ∑¥ Õ∫§«“¡∑π∑“π

µàÕ°√¥·≈–πÈ”¥’ ‰¥â·°à hydrochloric acid (Carlo Erba)

§«“¡‡¢â¡¢âπ 3 M ·≈– Oxgall bile (Difco, Detroit, MI)

§«“¡‡¢â¡¢âπ 0.1-1.0 % (w/v)

4. ¬“ªØ‘™’«π–

¬“ªØ‘™’«π–∑’Ë „™â ‡æ◊ËÕ∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“

ªØ‘™’«π–‡ªìπº≈‘µ¿—≥±å¢Õß∫√‘…—∑ Oxoid ‰¥â·°à Gentamicin

(G 30), Kanamycin (K 30), Erythromycin (E 15),

Ampicillin (AM 10),  Oxacillin (OX 1), Clindamycin

(DA 2), Tetracycline (Te 30) ·≈– Carbenicillin (CAR

100)

5. ¢—ÈπµÕπ°“√∑”ºà“‡À≈à“(3, 4)

5.1 °“√∑”ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ (UV)

π”‚§‚≈π’¢Õß SA14 ¡“ª√—∫‡∑’¬∫§«“¡¢ÿàπ„Àâ‡∑’¬∫‡∑à“°—∫

McFarland No. 0.5  ‡æ◊ËÕ„Àâ¡’ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫ 1.5x108

‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ (CFU/ml) ®“°π—Èπ‡∑„ à≈ß„π®“π‡æ“–‡™◊ÈÕ

æ≈“ µ‘°∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß 9 ‡´πµ‘‡¡µ√ ª√‘¡“µ√ 4

¡‘≈≈‘≈‘µ√/®“π ·≈â«π”‰ª«“ß„µâÀ≈Õ¥°”‡π‘¥√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

(λ = 254 nm) ‡ªìπ‡«≈“‚¥¬ª√–¡“≥ 4-6 π“∑’  ‡µ‘¡Õ“À“√

‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 9 ¡‘≈≈‘≈‘µ√ ≈ß„π®“π‡æ“–‡™◊ÈÕ
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·≈â«π”‰ª«“ß‰«â„π∑’Ë¡◊¥‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß  π” “√·¢«π≈Õ¬

·∫§∑’‡√’¬‰ª°√–®“¬‡™◊ÈÕ¥â«¬‡∑§π‘§‡°≈’Ë¬‡™◊ÈÕ (spread plate)

∫πæ◊Èπº‘«Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß NA ∫à¡‡≈’È¬ß‡™◊ÈÕ‰«â 2 «—π

·≈â«∑”°“√§—¥‡≈◊Õ°‚§‚≈π’¢Õß‡™◊ÈÕºà“‡À≈à“∑’Ëª√“°Ø¢÷Èπ¡“®ÿ¥

(spot) ≈ß∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß LB ®“°π—Èππ”‰ª∫à¡

‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì́  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡æ◊ËÕπ”‰ª∑¥ Õ∫

ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’√“¥∑—∫ (overlay method)

5.2 °“√ºà“‡À≈à“¥â«¬ “√‡§¡’

‡¢’Ë¬‚§‚≈π’¢Õß SA14 ®”π«π 1 ‚§‚≈π’ „ à≈ß‰ª„π

 “√≈–≈“¬°àÕºà“‡À≈à“ 1-hexyl-3-nitro-1-nitrosoguanidine

§«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√ µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 20  π“∑’ ·≈– 30 π“∑’  ®“°π—Èπªíòπ‡°Á∫µ–°Õπ‡™◊ÈÕ

∑’Ë§«“¡‡√Á«√Õ∫ 8,000 rpm ‡ªìπ‡«≈“ 10 π“∑’ ·≈â«≈â“ß

µ–°Õπ‡™◊ÈÕ¥â«¬  phosphate  buffer (pH 7.2) ·≈â«π”‰ª∑”

‡®◊Õ®“ß·∫∫ 10 ‡∑à“ (ten-fold serial dilution) ®“°π—Èπ

‡°≈’Ë¬‡™◊ÈÕ∫πæ◊Èπº‘«Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß NA ∫à¡‡≈’È¬ß‡™◊ÈÕ‰«â

‡ªìπ‡«≈“ 2 «—π ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ·≈â« ÿà¡§—¥‡≈◊Õ°‚§‚≈π’

¢Õß‡™◊ÈÕºà“‡À≈à“∑’Ëª√“°Ø¢÷Èπ„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¡“®ÿ¥≈ß∫π

º‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß LB ®“°π—Èππ”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ

∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡æ◊ËÕπ”‰ª∑¥ Õ∫ƒ∑∏‘Ï

µâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’√“¥∑—∫

6. °“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’√“¥∑—∫

π”‚§‚≈π’¢Õß·∫§∑’‡√’¬¥—™π’∑—Èß Õß™π‘¥¡“·¬°ª√—∫

‡∑’¬∫§«“¡¢ÿàπ„Àâ‡∑’¬∫‡∑à“°—∫ McFarland No. 0.5 ‡æ◊ËÕ„Àâ¡’

ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫ 1.5x108  ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ (CFU/ml)

®“°π—Èπ·¬°π” “√·¢«π≈Õ¬·∫§∑’‡√’¬∑’Ë‡µ√’¬¡‰¥â¡“™π‘¥≈– 1

¡‘≈≈‘≈‘µ√ „ à≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ°÷Ëß·¢Áß°÷Ëß‡À≈« LB ª√‘¡“µ√

9 ¡‘≈≈‘≈‘µ√∑’ËÀ≈Õ¡‡À≈«‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 50 Ì´ º ¡„Àâ‡¢â“°—π

(ª√‘¡“≥¢Õß‡™◊ÈÕ¢≥–π’È‡∑à“°—∫ 1.5x107 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√)

‡∑∑—∫≈ß∫π‚§‚≈π’¢Õß·∫§∑’‡√’¬ºà“‡À≈à“∑’Ë ÿà¡‡≈◊Õ°‰¥â®“°¢âÕ 5

·≈â«√Õ„Àâ«ÿâπ·¢Áßµ—« ®“°π—Èππ”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°µ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ (inhibition

zone) ¥â«¬°“√‡ª√’¬∫‡∑’¬∫‡ªìπ —¥ à«π√–À«à“ß¢π“¥¢Õß

‚§‚≈π’µàÕ«ß„ ¢Õß°“√¬—∫¬—Èß ‚¥¬„™â SA 14 ¥—Èß‡¥‘¡‡ªìπµ—«

§«∫§ÿ¡°“√∑¥≈Õß

7. ¢—ÈπµÕπ°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß·∫§∑’‡√’¬ºà“‡À≈à“

7.1 §ÿ≥ ¡∫—µ‘µâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’ agar well

diffusion

7.1.1 °“√‡µ√’¬¡πÈ”‡≈’È¬ß‡™◊ÈÕ

π” SA 14 ¥—Èß‡¥‘¡ ·≈–ºà“‡À≈à“∑’Ë§—¥‡≈◊Õ°§ÿ≥ ¡∫—µ‘

‡∫◊ÈÕßµâπ®“°¢âÕ 6  ¡“·¬°‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB

ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√„πÀ≈Õ¥∑¥≈ÕßΩ“‡°≈’¬«¢π“¥ 25x125

¡‘≈≈‘‡¡µ√  ∫à¡‡≈’È¬ß‡™◊ÈÕ„π shaking incubator §«“¡‡√Á«√Õ∫

150 rpm ∑’ËÕÿ≥À¿Ÿ¡‘ 37  Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  ®“°π—Èππ”

 “√·¢«π≈Õ¬·∫§∑’‡√’¬ª√‘¡“µ√ 2 % ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈«

LB ¡“∂à“¬„ à„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 150

¡‘≈≈‘≈‘µ√ „π¢«¥ Duran ¢π“¥∫√√®ÿ 500 ¡‘≈≈‘≈‘µ√ ·≈â«∫à¡

‡≈’È¬ß‡™◊ÈÕ„π shaking incubator §«“¡‡√Á«√Õ∫ 150 rpm

‡ªìπ‡«≈“ 5 «—π  ·≈â«π”πÈ”‡≈’È¬ß‡™◊ÈÕ„π·µà≈–«—π¡“»÷°…“ƒ∑∏‘Ï

¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬¥—™π’ ‚¥¬π” “√·¢«π≈Õ¬

·∫§∑’‡√’¬„π·µà≈–«—π¡“ªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á«√Õ∫ 13,000 rpm

‡ªìπ‡«≈“ 30 π“∑’∑’ËÕÿ≥À¿Ÿ¡‘  4  Ì´ ‡æ◊ËÕ·¬°‡Õ“µ–°Õπ‡™◊ÈÕ

ÕÕ°‰ª   à«ππÈ”‡≈’È¬ß‡™◊ÈÕ·¬°π”‰ª‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘

-80 Ì́   ‡æ◊ËÕ√Õ°“√∑¥ Õ∫ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¥â«¬«‘∏’ agar

well diffusion

7.1.2 °“√∑” agar well diffusion

π” “√·¢«π≈Õ¬·∫§∑’‡√’¬¥—™π’∑’Ë‡µ√’¬¡‡™àπ‡¥’¬«°—∫

¢âÕ 6.1 ‰ªªÑ“¬„Àâ∑—Ë«∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß M-H ¥â«¬

 ”≈’æ—πª≈“¬‰¡âª√“»®“°‡™◊ÈÕ º÷Ëß„Àâº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·Àâß

‰¡à‡°‘π 10 π“∑’ ®“°π—Èπ„™â∑‘ª (tip) ª√“»®“°‡™◊ÈÕ¢π“¥ 1,000

‰¡‚§√≈‘µ√ ‡®“–≈ß‰ª∫π«ÿâπ·≈â«·°–‡Õ“«ÿâπÕÕ°¥â«¬‡∑§π‘§

ª√“»®“°‡™◊ÈÕ (aseptic technique) ‚¥¬„Àâ¡’®”π«πÀ≈ÿ¡§√∫

µ“¡®”π«πµ—«Õ¬à“ß ·≈â«®÷ßÀ¬¥πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë‡µ√’¬¡‰¥â

„π·µà≈–«—π≈ß„πÀ≈ÿ¡Ê ≈– 80 ‰¡‚§√≈‘µ√  ·≈â««“ß®“π‡æ“–

‡™◊ÈÕµ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡æ◊ËÕ„ÀâπÈ”‡≈’È¬ß‡™◊ÈÕ´÷¡ºà“π‡¢â“‡π◊ÈÕ

«ÿâπ®πÀ¡¥ ®“°π—Èππ”‰ª∫à¡‡æ“–‡™◊ÈÕ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°µ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ√Õ∫À≈ÿ¡

∑¥ Õ∫

7.2 °“√»÷°…“§ÿ≥ ¡∫—µ‘°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

7.2.1 ∑¥ Õ∫‚¥¬πÈ”‡≈’È¬ß‡™◊ÈÕ

À¬¥πÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë‡µ√’¬¡‰¥â®“°¢âÕ 7.1.1 ≈ß„πÀ≈ÿ¡

¢Õß®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áßº ¡‡≈◊Õ¥  µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß‡æ◊ËÕ„ÀâπÈ”‡≈’È¬ß‡™◊ÈÕ ÷́¡ºà“π‡¢â“‡π◊ÈÕ«ÿâπ®πÀ¡¥ ·≈â«π”‰ª

µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß  —ß‡°µ«ß„ 

¢Õß°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß√Õ∫À≈ÿ¡∑¥ Õ∫
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7.2.2 ∑¥ Õ∫‚¥¬‚§‚≈π’

‡µ√’¬¡ “√·¢«π≈Õ¬ SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“

„Àâ¡’§«“¡¢ÿàπ‡∑’¬∫‡∑à“°—∫ McFarland No. 0.5 ®“°π—Èπ¥Ÿ¥

 “√·¢«π≈Õ¬®“°·∫§∑’‡√’¬¥—ß°≈à“«·µà≈–™π‘¥Ê ≈– 10

‰¡‚§√≈‘µ√À¬¥≈ß∫πæ◊Èπº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áßº ¡‡≈◊Õ¥

·≈â«π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘  37 Ì´  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

 —ß‡°µ«ß„ ¢Õß°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß√Õ∫‚§‚≈π’¢Õß

·∫§∑’‡√’¬∑¥ Õ∫

7.3 °“√»÷°…“§«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’

7.3.1 °“√∑¥ Õ∫§«“¡∑π∑“πµàÕ°√¥

π”‚§‚≈π’¢Õß SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“™π‘¥≈– 1

‚§‚≈π’ ¡“·¬°‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 9

¡‘≈≈‘≈‘µ√ „πÀ≈Õ¥∑¥≈ÕßΩ“‡°≈’¬«¢π“¥ 25x125 ¡‘≈≈‘‡¡µ√

„π shaking incubator ∑’Ë§«“¡‡√Á«√Õ∫ 150 rpm Õÿ≥À¿Ÿ¡‘ 37 Ì´

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èππ” “√·¢«π≈Õ¬·∫§∑’‡√’¬·µà≈–

™π‘¥Ê ≈– 1 % ¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ¡“∂à“¬„ à≈ß

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ª√‘¡“µ√ 10 ¡‘≈≈‘≈‘µ√ „πÀ≈Õ¥

∑¥≈ÕßΩ“‡°≈’¬«¢π“¥ 25x125 ¡‘≈≈‘‡¡µ√ ∑’Ëª√—∫ pH ¥â«¬

3 M HCl  „ÀâÕ¬Ÿà„π√–¥—∫ pH µà“ßÊ (2.0, 2.5 ·≈– 3.0) ·≈â«

π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’Ë ¿“«–‡¥‘¡¥—ß°≈à“«¢â“ßµâπ  —ß‡°µ°“√‡®√‘≠

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‚¥¬¥Ÿ§«“¡¢ÿàπ¥â«¬ “¬µ“

π” “√·¢«π≈Õ¬·∫§∑’‡√’¬¡“∑”‡®◊Õ®“ß·∫∫ 10 ‡∑à“

·≈â«π”‰ªµ√«®π—∫À“‡´≈≈å∑’Ë¡’™’«‘µ‚¥¬„™â‡∑§π‘§‡°≈’Ë¬‡™◊ÈÕ∫π

®“π‡æ“–‡™◊ÈÕ PCA π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Ì́  ‡ªìπ‡«≈“

24 ™—Ë«‚¡ß µ√«®π—∫®”π«π‚§‚≈π’∑’Ë‡®√‘≠‡ª√’¬∫‡∑’¬∫°—∫

ª√‘¡“≥‡™◊ÈÕ∑’Ëµ√«®π—∫‰¥â¡“®“°Õ“À“√‡≈’È¬ß‡À≈« LB ∑’Ë¡’ pH

7.0 (∑”°“√∑¥≈Õß 2 ´È”)

7.3.2 °“√∑¥ Õ∫§«“¡∑π∑“πµàÕπÈ”¥’

‡µ√’¬¡ SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“„Àâ¡’§«“¡¢ÿàπ

‡∑’¬∫‡∑à“°—∫ McFarland No.0.5 ®“°π—Èππ” “√·¢«π≈Õ¬

·∫§∑’‡√’¬·µà≈–™π‘¥Ê ≈– 10 ‰¡‚§√≈‘µ√ ¡“À¬¥≈ßº‘«Àπâ“

Õ“À“√‡≈’È¬ß‡™◊ÈÕ LB º ¡ oxgall bile ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

0.1-1.0 % (w/v) [0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,

0.8, 0.9, 1.0 % (w/v)] √Õ„ÀâÀ¬¥ “√·¢«π≈Õ¬·∫§∑’‡√’¬

·Àâß·≈â«π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘  37 ´    —ß‡°µ°“√

‡®√‘≠¢Õß‡™◊ÈÕ„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·µà≈–®“π ‡ªìπ‡«≈“ 5 «—π

7.4 °“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“ªØ‘™’«π–

‡µ√’¬¡ SA 14 ¥—Èß‡¥‘¡·≈–ºà“‡À≈à“„Àâ¡’§«“¡¢ÿàπ ‡∑’¬∫‡∑à“°—∫

McFarland No.0.5  ·≈â«π”‰ªªÑ“¬„Àâ∑—Ë«∫√‘‡«≥º‘«Àπâ“

Õ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß M-H ¥â«¬ ”≈’æ—πª≈“¬‰¡âª√“»®“°‡™◊ÈÕ

«“ß∑‘Èß‰«â 3-5 π“∑’ ‡æ◊ËÕ„Àâº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ·Àâß

π”·ºàπ¬“ªØ‘™’«π–µà“ßÊ «“ß∫πº‘«Àπâ“Õ“À“√‡≈’È¬ß‡™◊ÈÕ¥—ß°≈à“«

·≈â«π”‰ª∫à¡‡≈’È¬ß‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ´ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

 —ß‡°µ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ√Õ∫·ºàπ¬“ªØ‘™’«π–

º≈°“√»÷°…“
·∫§∑’‡√’¬ SA 14 „Àâ‚§‚≈π’ ’¢“«¢ÿàπ ¢Õ∫‰¡à‡√’¬∫

º‘«Àπâ“À¬“∫¥â“π‡¡◊ËÕ‡®√‘≠∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·¢Áß LB ·≈–

¬âÕ¡µ‘¥ ’·°√¡∫«° √Ÿª∑àÕπ  √â“ß ªÕ√åÕ¬Ÿà¥â“π¢â“ß‡´≈≈å

1. °“√∑”ºà“‡À≈à“·≈–§—¥‡≈◊Õ°·∫§∑’‡√’¬ºà“‡À≈à“

„™â‡°≥±å§—¥‡≈◊Õ°·∫§∑’‡√’¬ºà“‡À≈à“¥â«¬°“√¥Ÿ —¥ à«π

¢π“¥¢Õß‚§‚≈π’µàÕ¢π“¥¢Õß«ß„ ¢Õß°“√¬—∫¬—Èß·∫§∑’‡√’¬

¥—™π’‡ª√’¬∫‡∑’¬∫°—∫·∫§∑’‡√’¬ SA14 ¥—Èß‡¥‘¡ ®“°°“√∑”ºà“

‡À≈à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡¥—ß°≈à“«¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ·≈–°“√

∑”ºà“‡À≈à“¥â«¬ “√‡§¡’ æ∫«à“·∫§∑’‡√’¬ SA 14 ¡’ª√‘¡“≥

‡´≈≈å≈¥≈ß‡À≈◊Õ 10% ®“° 1.5x108 CFU/mL ‡À≈◊Õ 1.5x10

CFU/mL ‡¡◊ËÕ∂Ÿ°π”‰ªºà“π√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ (λ = 254 nm)

‡ªìπ√–¬–‡«≈“ 3.5 π“∑’ ·≈– “¡“√∂§—¥‡≈◊Õ°·∫§∑’‡√’¬

ºà“‡À≈à“‰¥â®”π«π 3 ‰Õ‚´‡≈∑ ‰¥â·°à UV1, UV 2 ·≈– LZ1

 ”À√—∫°“√∑”ºà“‡À≈à“¥â«¬ “√‡§¡’‡¡◊ËÕπ”‰ª —¡º— °—∫ “√

°àÕºà“‡À≈à“ NTG π“π 20 ·≈– 30 π“∑’  “¡“√∂§—¥‡≈◊Õ°

·∫§∑’‡√’¬ºà“‡À≈à“‰¥â®”π«π 2 ‰Õ‚´‡≈∑ ‰¥â·°à NTG1 ·≈–

NT8 ´÷Ëß·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥ “¡“√∂ÕÕ°ƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’™π‘¥„¥™π‘¥Àπ÷Ëß Ÿß°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡ (1:18

 ”À√—∫ S. aureus ·≈– 1:15  ”À√—∫ B. subtilis) ‚¥¬

·∫§∑’‡√’¬ºà“‡À≈à“„Àâ —¥ à«π¢Õß¢π“¥‚§‚≈π’µàÕ¢π“¥«ß„ 

„π™à«ß 1:15 ∂÷ß 1:21  ”À√—∫ S. aureus ·≈–‡∑à“°—∫ 1:12

∂÷ß 1:20   ”À√—∫ B. subtilis (µ“√“ß∑’Ë 1)
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2. °“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß·∫§∑’‡√’¬ºà“‡À≈à“

2.1 ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’

ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ë ‰¥â®“°

°“√∫à¡‡≈’È¬ß·∫§∑’‡√’¬ºà“‡À≈à“ (UV1, UV2, NTG1, LZ1 ·≈–

NT8) „πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡À≈« LB ‡ªìπ‡«≈“ 5 «—π æ∫«à“

πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥· ¥ßƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’∑—Èß 2 ™π‘¥ ‰¥â„π«—π∑’Ë 3 ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ

Õ¬à“ß‰√°Áµ“¡·∫§∑’‡√’¬ LZ1 · ¥ßƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’

∑—Èß Õß™π‘¥µ—Èß·µà«—π∑’Ë 1 ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ   à«π NTG1

·≈– NT8 · ¥ßƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’µ—Èß·µà«—π∑’Ë 2 ¢Õß

°“√∫à¡‡≈’È¬ß‡™◊ÈÕ ·≈–·∫§∑’‡√’¬ºà“‡À≈à“ UV1 · ¥ßƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’‡©æ“– B. subtilis µ—Èß·µà«—π∑’Ë 2 ¢Õß°“√∫à¡

‡≈’È¬ß‡™◊ÈÕ ·≈–πÈ”‡≈’È¬ß‡™◊ÈÕ®“°·∫§∑’‡√’¬∑—ÈßÀ¡¥¬—ß§ß· ¥ß

ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’®π∂÷ß°“√∫à¡‡≈’È¬ß„π«—π∑’Ë 5 (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 1 ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’‚¥¬ Brevibacillus laterosporus SA 14  ¥—Èß‡¥‘¡·≈ºà“‡À≈à“ ‚¥¬°“√‡∑’¬∫ —¥ à«π¢Õß

‚§‚≈π’µàÕ«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ

µ“√“ß∑’Ë 2 ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’¢Õß·∫§∑’‡√’¬ºà“‡À≈à“‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’ agar well diffusion1
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2.2 ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß

2.2.1 ∑¥ Õ∫‚¥¬πÈ”‡≈’È¬ß‡™◊ÈÕ

ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ

∑’Ë‰¥â¡“®“°°“√∫à¡‡≈’È¬ß‡™◊ÈÕµ—Èß·µà«—π∑’Ë 1 ∂÷ß 5 „π®“π‡æ“–

‡™◊ÈÕ·¢Áß‡ √‘¡‡≈◊Õ¥ æ∫«à“πÈ”‡≈’È¬ß‡™◊ÈÕ®“°·∫§∑’‡√’¬ºà“‡À≈à“

UV1 ·≈– UV2 · ¥ßƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß∑—Èß 5 «—π

¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ ÷́Ëß„°≈â‡§’¬ß°—∫·∫§∑’‡√’¬ºà“‡À≈à“ NT8

 à«ππÈ”‡≈’È¬ß‡™◊ÈÕ∑’Ëº≈‘µ®“°·∫§∑’‡√’¬ºà“‡À≈à“ NTG1 · ¥ß

ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß„π«—π∑’Ë 2 ·≈–«—π∑’Ë 5    ”À√—∫

πÈ”‡≈’È¬ß‡™◊ÈÕ®“°·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 · ¥ßƒ∑∏‘Ï¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß‡æ’¬ß„π«—π∑’Ë 1 ‡∑à“π—Èπ (√Ÿª∑’Ë 1) ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ

´÷Ëßº≈°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß √ÿª‰¥â„π µ“√“ß∑’Ë 3

2.2.2 ∑¥ Õ∫‚¥¬‚§‚≈π’

ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‡¡◊ËÕ∑¥ Õ∫

‚¥¬‚§‚≈π’¥â«¬°“√‡ª√’¬∫‡∑’¬∫¢π“¥«ß„ ¢Õß·∫§∑’‡√’¬ SA14

¥—Èß‡¥‘¡·≈–ºà“‡À≈à“ æ∫«à“‰¡à‡ÀÁπ§«“¡·µ°µà“ßÕ¬à“ß™—¥‡®π

¢Õß·∫§∑’‡√’¬∑—Èß 2 °≈ÿà¡‚¥¬«—¥¢π“¥¢Õß«ß¬àÕ¬‡¡Á¥‡≈◊Õ¥

·¥ß‰¥â„π™à«ß 12-13 ¡‘≈≈‘‡¡µ√ (µ“√“ß∑’Ë 3)

√Ÿª∑’Ë 1 ƒ∑∏‘Ï°“√¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 (°) ·≈– SA14 (¢) d1 d2 d3 d4 d5 §◊Õ

√–¬–‡«≈“¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ„π«—π∑’Ë 1, 2, 3, 4, ·≈– 5 µ“¡≈”¥—∫ ; LB §◊ÕÕ“À“√‡≈’È¬ß‡™◊ÈÕ Luria-Bertani

µ“√“ß∑’Ë 3 ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßπÈ”‡≈’È¬ß‡™◊ÈÕ·≈–‚§‚≈π’

05 8/20/09, 11:26 PM119



120 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 2 ë æƒ…¿“§¡ -  ‘ßÀ“§¡ 2552

2.3 §«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’

·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥‰¡à “¡“√∂‡®√‘≠‰¥â„π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ LB ∑’Ëª√—∫√–¥—∫ pH µË”°«à“ 3.0 (pH 2.0,

2.5 ·≈– 3.0) √«¡∑—Èß‰¡à “¡“√∂‡®√‘≠‰¥â„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ LB

∑’Ë¡’ à«πº ¡¢Õß oxgall bile ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ Ÿß°«à“ 0.1 %

2.4 °“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕµàÕ¬“ªØ‘™’«π–

·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥¡’§«“¡‰«µàÕ¬“ªØ‘™’«π–

∑’Ëπ”¡“»÷°…“¡“°°«à“·∫§∑’‡√’¬ “¬æ—π∏ÿå¥—Èß‡¥‘¡ ¬°‡«âπ¬“

tetracycline ∑’Ë¡’§«“¡‰«≈¥≈ß (µ“√“ß∑’Ë 4)

«‘®“√≥åº≈°“√»÷°…“
°“√ºà“‡À≈à“¢Õß ‘Ëß¡’™’«‘µ ‡°‘¥¢÷Èπ‰¥â®“°°“√ —¡º— √—ß ’

·≈– “√‡§¡’ ´÷ËßÕ“®∑”„Àâ‡°‘¥°“√ºà“‡À≈à“„π≈—°…≥–∑’Ë¡’

ª√–‚¬™πåÀ√◊Õ‚∑…µàÕ ‘Ëß¡’™’«‘µπ—ÈπÊ ‡™àπ°“√∑”ºà“‡À≈à“

Streptomyces fradiae ¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ ‡æ◊ËÕ„Àâ¡’

§«“¡ “¡“√∂„π°“√º≈‘µ “√ªØ‘™’«π– tylosin ‰¥â¡“°¢÷Èπ(3) ·≈–

°“√∑”„Àâ‡°‘¥°“√ºà“‡À≈à“¥â«¬ “√‡§¡’ °Á “¡“√∂ª√—∫ª√ÿß

§ÿ≥≈—°…≥–¥—ß°≈à“«‰¥â¥â«¬‡™àπ°—π(4)

B. laterosporus SA14 ‡ªìπ·∫§∑’‡√’¬∑’Ë “¡“√∂º≈‘µ

™’« “√ª≈àÕ¬ÕÕ°¡“πÕ°‡´≈≈å ·≈–¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠¢Õß

·∫§∑’‡√’¬À≈“¬™π‘¥ ‚¥¬‡©æ“–„π°≈ÿà¡·°√¡∫«°√Ÿª°≈¡

(S. aureus) √«¡‰ª∂÷ß‡™◊ÈÕ¥◊ÈÕ¬“ MRSA (1) ·µàæ∫«à“¡’

§ÿ≥≈—°…≥–∫“ßª√–°“√∑’Ë‰¡àæ÷ßª√– ß§å §◊Õ°“√¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß(5)  ®÷ß‰¥âπ”·∫§∑’‡√’¬¥—ß°≈à“«‰ª∑”°“√ºà“‡À≈à“

¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µÀ√◊Õ “√‡§¡’‡æ◊ËÕæ¬“¬“¡≈¥ƒ∑∏‘Ï°“√

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß ‚¥¬¡’√“¬ß“π«à“√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ¡’º≈

µàÕ thymine dimer  à«π NTG ÕÕ°ƒ∑∏‘Ï‚¥¬°“√‡µ‘¡À¡Ÿà alkyl

‡™àπ ethyl ·≈– methyl „π‚¡‡≈°ÿ≈¢Õß‡∫  ´÷Ëß¡’º≈∑”„Àâ

‡∫ ¡’‚§√ß √â“ß‡ª≈’Ë¬π·ª≈ß‰ª‰¡à “¡“√∂∑”Àπâ“∑’Ë‡ªìπµâπ

·∫∫ ”À√—∫ √â“ß DNA  “¬„À¡à‰¥â  ∑”„Àâ “¬ DNA ∑’Ë √â“ß

¢÷Èπ„À¡à¡’‡∫ ∑’Ë‡¢â“§Ÿà°—∫µ”·Àπàß¥—ß°≈à“«º‘¥æ≈“¥ ¡—°®–¡’

§«“¡®”‡æ“–µàÕ°“√‡°‘¥°“√ºà“‡À≈à“∑’Ëµ”·Àπàß¢Õß‡∫  purine(6)

´÷Ëß∑”„Àâ‡°‘¥°“√ºà“‡À≈à“¢Õß·∫§∑’‡√’¬‰¥â °“√»÷°…“§√—Èßπ’È

 “¡“√∂ ÿà¡‡≈◊Õ°·∫§∑’‡√’¬   ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

3 ‰Õ‚´‡≈∑ ·≈–ºà“‡À≈à“¥â«¬ “√‡§¡’ 2 ‰Õ‚´‡≈∑  ÷́Ëß· ¥ßƒ∑∏‘Ï

µâ“π·∫§∑’‡√’¬¥—™π’‰¥â¥’°«à“·∫§∑’‡√’¬¥—Èß‡¥‘¡

·∫§∑’‡√’¬ºà“‡À≈à“∑—ÈßÀ¡¥ √«¡‰ª∂÷ß “¬æ—π∏ÿå¥—Èß‡¥‘¡¬—ß§ß

„Àâ≈—°…≥–‚§‚≈π’∑’Ë‡À¡◊Õπ°—π ·µà¡’°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥≈—°…≥–

∫“ßÕ¬à“ß¥—ßπ’È ƒ∑∏‘Ï¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’ ƒ∑∏‘Ï°“√¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß §«“¡∑π∑“πµàÕ°√¥·≈–πÈ”¥’ ·≈–§«“¡‰«

µàÕ¬“ªØ‘™’«π–  ÷́Ëßæ∫«à“·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 ∑’Ë∂Ÿ°∑”„Àâ

ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ  “¡“√∂º≈‘µ™’« “√∑’Ë¡’ƒ∑∏‘Ï

¬—∫¬—Èß·∫§∑’‡√’¬¥—™π’‰¥â¥’∑’Ë ÿ¥ ‡¡◊ËÕ∑”°“√∑¥ Õ∫¥â«¬«‘∏’

agar well diffusion ‡π◊ËÕß®“°√—ß ’Õ—≈µ√“‰«‚Õ‡≈µÕ“®∑”„Àâ

µ“√“ß∑’Ë 4 §«“¡‰«¢Õß·∫§∑’‡√’¬ºà“‡À≈à“µàÕ¬“ªØ‘™’«π–

05 8/20/09, 11:27 PM120



121J Med Tech Phy Ther ë Vol.21 No.2 ë MAY-AUGUST 2009

‡°‘¥°“√ºà“‡À≈à“∑’Ë∑”„Àâ·∫§∑’‡√’¬¡’°“√ —ß‡§√“–Àåºπ—ß‡´≈≈å

‡ª≈’Ë¬π·ª≈ß‰ª®“°‡¥‘¡  ¥—ß∑’Ë‰¥â‡§¬¡’√“¬ß“π‡°’Ë¬«°—∫°“√

‡ª≈’Ë¬π·ª≈ß≈—°…≥–‚§‚≈π’∑’Ë¡’º‘«¢√ÿ¢√–¡“°¢÷Èπ¢Õß S.  fradiae

∑’Ëºà“‡À≈à“‚¥¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ(3, 7) ´÷Ëß‡ªìπº≈‚¥¬µ√ß∑’Ë

ª√“°Ø¢÷Èπ∑’Ëºπ—ß‡´≈≈å¢Õß·∫§∑’‡√’¬ ‚¥¬∑’Ë·∫§∑’‡√’¬∑’Ë¡’

·§ª´Ÿ≈®–¡’≈—°…≥–‚§‚≈π’‡√’¬∫  à«π·∫§∑’‡√’¬∑’Ë‰¡à¡’·§ª´Ÿ≈

®–¡’‚§‚≈π’À¬“∫ ¥â“π ¢√ÿ¢√–(3)  πÕ°®“°π’È·∫§∑’‡√’¬ºà“‡À≈à“

¡’§«“¡‰«µàÕ¬“ªØ‘™’«π–„π°≈ÿà¡∑’Ë¡’ƒ∑∏‘ÏµàÕ°“√ —ß‡§√“–Àå

ºπ—ß‡´≈≈å¡“°¢÷Èπ ‰¥â·°à Ampicillin(6, 8) ‚¥¬·∫§∑’‡√’¬ºà“‡À≈à“

∂Ÿ°¬—ß¬—Èß°“√‡®√‘≠¡“°°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡‚¥¬¥Ÿ‰¥â®“°¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß«ß„ ¢Õß°“√¬—∫¬—Èß‡™◊ÈÕ (µ“√“ß∑’Ë 4)

´÷ËßÕ“®· ¥ß„Àâ‡ÀÁπ«à“·∫§∑’‡√’¬∑’Ë∂Ÿ°∑”„Àâºà“‡À≈à“¥â«¬√—ß ’

Õ—≈µ√“‰«‚Õ‡≈µ ‡™àπ LZ1 Õ“®¡’°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß

∫“ßµ”·Àπàß„π™—Èπ¢Õßºπ—ß‡´≈≈å·≈–/À√◊Õ‡¬◊ËÕÀÿâ¡‡´≈≈å‡ªìπ

º≈∑”„Àâ¡’§«“¡ “¡“√∂„π°“√ª≈¥ª≈àÕ¬ “√ªØ‘™’«π–ÕÕ°¡“

„ππÈ”‡≈’È¬ß‡™◊ÈÕ‰¥âßà“¬·≈–¡’§«“¡‰«µàÕ¬“ªØ‘™’«π–∑’ËÕÕ°ƒ∑∏‘Ï

µàÕ°“√ —ß‡§√“–Àåºπ—ß‡´≈≈å¡“°¢÷Èπ ·µà„π à«π¢Õßƒ∑∏‘Ï¬àÕ¬

 ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë≈¥≈ßÕ“®‡π◊ËÕß¡“®“°√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ

‰ª∑”≈“¬µ”·Àπàß¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√º≈‘µ “√∑’ËÕÕ°¡“

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß ∑—Èß∑’ËÕ“®‡ªìπµ”·Àπàß∑’Ëª√“°ÆÕ¬Ÿà∫π

‚§√‚¡‚´¡À√◊Õæ≈“ ¡‘¥ ¥—ß‡™àπ‰¥â‡§¬¡’√“¬ß“π°“√∑”„Àâƒ∑∏‘Ï

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß≈¥≈ß‰¥â¥â«¬°“√∑” plasmid curing

¥â«¬ “√‡§¡’ ethidium bromide(5) ´÷ËßµâÕß∑”°“√»÷°…“

„π¢—ÈπµàÕ‰ª ”À√—∫·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 ‡æ√“–«à“ “¬æ—π∏ÿå

ºà“‡À≈à“¥—ß°≈à“«„Àâƒ∑∏‘Ï¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß‡æ’¬ß„π«—π∑’Ë 1

¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ‡∑à“π—Èπ „π¢≥–∑’Ë “¬æ—π∏ÿåºà“‡À≈à“Õ◊ËπÊ

„Àâƒ∑∏‘Ï¥—ß°≈à“«∑ÿ°«—π (µ—Èß·µà«—π∑’Ë 1-5) ¢Õß°“√∫à¡‡≈’È¬ß‡™◊ÈÕ

·≈–∑’Ëπà“ π„®§◊Õ “¬æ—π∏ÿåºà“‡À≈à“ NTG1 ·≈– NT8 ¡’ƒ∑∏‘Ï

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß·∫∫°√–‚¥¥¢â“¡«—π ´÷ËßÕ“®‡°‘¥®“°°“√

∂Ÿ°¥Ÿ¥´—∫¢Õß “√∑’Ë¡’ƒ∑∏‘Ï¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬µ—«‡™◊ÈÕ

·∫§∑’‡√’¬‡Õß  À√◊ÕÕ“®‡ªìπº≈‡π◊ËÕß¡“®“°°“√º≈‘µ “√¬àÕ¬

‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë¡’§ÿ≥ ¡∫—µ‘‰¡à§ß∑πµàÕÕÕ° ‘́‡®π (oxygen

labile) ‡™àπ‡¥’¬«°—∫ streptolysin O (SLO) ∑’Ë¡’ƒ∑∏‘Ï¬àÕ¬ ≈“¬

‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë∂Ÿ°º≈‘µ®“°·∫§∑’‡√’¬„π°≈ÿà¡ Streptococcus(9)

®÷ß∑”„Àâ “√∑’Ë∂Ÿ°º≈‘µÕÕ°¡“®– ≈“¬µ—«‡¡◊ËÕ —¡º— ÕÕ° ‘́‡®π

∑”„Àâ‰¡à “¡“√∂¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‰¥â  ÷́Ëßπà“®–µâÕß

∑”°“√∑¥≈ÕßµàÕ‰ª„π ¿“«–‰√âÕÕ°´‘‡®π‡æ◊ËÕ¬◊π¬—πº≈ √ÿª

Õ’°§√—ÈßÀπ÷ËßµàÕ‰ª  πÕ°®“°π’È¬—ßæ∫¡’Õ’°§ÿ≥≈—°…≥–

∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª§◊Õ·∫§∑’‡√’¬ºà“‡À≈à“∑ÿ°™π‘¥¡’§«“¡∑π∑“π

µàÕ°√¥·≈–πÈ”¥’ ‰¥âµË”°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡ ∑”„ÀâÕ“®¬—ß

‰¡à‡À¡“– ¡„π°“√π”¡“æ—≤π“‡ªìπ¬“√—∫ª√–∑“π‡æ√“–‰¡à∑π

µàÕ ¿“«–„π°√–‡æ“–Õ“À“√·≈–≈”‰ â·µàÕ“®π”¡“„™â‡ªìπ¬“

„™â¿“¬πÕ°‰¥â

·∫§∑’‡√’¬ºà“‡À≈à“¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ À√◊Õ “√‡§¡’

NTG  “¡“√∂º≈‘µ “√ªØ‘™’«π–¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬

¥—™π’‰¥â¥’°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡‚¥¬‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–

¢Õß‚§‚≈π’ ·µà„π°“√∑”ºà“‡À≈à“∫“ß°√≥’Õ“®∑”„Àâ¡’°“√

‡ª≈’Ë¬π·ª≈ß≈—°…≥–¢Õß‚§‚≈π’ ‰¥â¥—ß‡™àπ¡’√“¬ß“π„π

Streptomyces (10)  πÕ°®“°π’È¬—ß¡’√“¬ß“π«à“°“√∑”ºà“‡À≈à“

B. subtilis ¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µ, NTG ·≈– Co60-gamma-rays

∑”„Àâ¡’§«“¡ “¡“√∂„π°“√º≈‘µ “√ªØ‘™’«π–∑’Ë¡’ƒ∑∏‘Ïµâ“π

·∫§∑’‡√’¬¥—™π’‡æ‘Ë¡ Ÿß¢÷Èπ(11)  À√◊Õ “¡“√∂º≈‘µ alkaline

protease ‰¥â„πª√‘¡“≥ Ÿß¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫ “¬æ—π∏ÿå¥—Èß‡¥‘¡(4)

¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“°“√∑”ºà“‡À≈à“·∫§∑’‡√’¬∑’Ëº≈‘µ “√ªØ‘™’«π–

¥â«¬√—ß ’Õ—≈µ√“‰«‚Õ‡≈µÀ√◊Õ “√‡§¡’ NTG √à«¡°—∫°“√‡≈◊Õ°

„™âÕ“À“√‡≈’È¬ß‡™◊ÈÕ·≈–°“√∫à¡‡≈’È¬ß‡™◊ÈÕ∑’Ë‡À¡“– ¡®– “¡“√∂

‡Àπ’Ë¬«π”„Àâ¡’°“√º≈‘µ “√ªØ‘™’«π–‰¥â¥’¬‘Ëß¢÷Èπ(4, 5, 7, 11, 12)

 √ÿªº≈°“√»÷°…“
 “¡“√∂§—¥·¬°·∫§∑’‡√’¬ºà“‡À≈à“‰¥â®”π«π 5 ‰Õ‚´‡≈∑

®“° B. laterosporus SA14 ¥—Èß‡¥‘¡ ‡¡◊ËÕπ”‰ªºà“π√—ß ’

Õ—≈µ√“‰«‚Õ‡≈µ·≈– “√‡§¡’ 1-hexyl-3-nitro-1-nitrosoguanidine

(NTG)  µ—Èß™◊ËÕ«à“ UV1, UV2, LZ1, NTG1 ·≈– NT8   ‚¥¬

·µà≈–‰Õ‚´‡≈∑  ¡’ƒ∑∏‘Ïµâ“π·∫§∑’‡√’¬¥—™π’·≈–ƒ∑∏‘Ï¬àÕ¬

‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë „°≈â‡§’¬ß°—π·µà¡’§ÿ≥≈—°…≥–∫“ßÕ¬à“ß

∑’Ë‡ª≈’Ë¬π‰ª §◊Õ·∫§∑’‡√’¬ºà“‡À≈à“∑π∑“πµàÕ°√¥ (pH 2.0, 2.5,

3.0) πÈ”¥’ ·≈–¬“ªØ‘™’«π– ≈¥µË”≈ß°«à“ “¬æ—π∏ÿå¥—Èß‡¥‘¡ Õ¬à“ß‰√

°Áµ“¡æ∫«à“πÈ”‡≈’È¬ß‡™◊ÈÕ¢Õß·∫§∑’‡√’¬ºà“‡À≈à“ LZ1 ¡’§ÿ≥ ¡∫—µ‘

¬àÕ¬‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë≈¥≈ß·µà¬—ß§ß¡’ƒ∑∏‘Ï∑”≈“¬·∫§∑’‡√’¬¥—™π’

¥—ßπ—Èπ®÷ßπà“®–π”‰ª»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ß§ÿ≥ ¡∫—µ‘¥â“πÕ◊ËπÊ

‡æ◊ËÕπ”¡“„™â„Àâ‡°‘¥ª√–‚¬™πå„π·ßà¢Õßº≈‘µ¿—≥±å‚æ√‰∫‚Õµ‘°

µàÕ‰ª„πÕπ“§µ
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∫∑§—¥¬àÕ
°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬‚¥¬„™â§à“ MCV À√◊Õ MCH §«∫§Ÿà°—∫ DCIP ‡ªìπ·π«∑“ßÀπ÷Ëß∑’Ëπ‘¬¡„™â°—π∑—Ë«‰ª §à“∑’Ëµ√«®«—¥

‰¥â®“°‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ ®÷ß§«√¡’§«“¡∂Ÿ°µâÕß·¡àπ¬”·≈–‡∑’¬∫‡§’¬ß°—π‰¥â °“√»÷°…“π’È‰¥âª√–‡¡‘πº≈‘µ¿—≥±å

§«∫§ÿ¡§ÿ≥¿“æ„π°“√µ√«®§—¥°√Õß‚¥¬„™â§à“ MCV ·≈– MCH ·≈–ª√–‡¡‘π§«“¡∂Ÿ°µâÕß·¡àπ¬”æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß

‚¥¬‡µ√’¬¡º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ 2 µ—«Õ¬à“ß §◊Õ µ—«Õ¬à“ß∑’Ë¡’§à“ MCV > 80 fl ·≈– MCH > 27 pg (RBC_A) ·≈–

µ—«Õ¬à“ß∑’Ë¡’§à“ MCV < 80 fl ·≈– MCH < 27 pg (RBC_B) ®—¥ àß‰ª¬—ßÀπà«¬ß“π∑’Ë‡¢â“√à«¡‚§√ß°“√ 13 ·Ààß ‡æ◊ËÕµ√«®«—¥

æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß·≈–ª√–‡¡‘π§«“¡∂Ÿ°µâÕß‡ª√’¬∫‡∑’¬∫°—∫§à“Õâ“ßÕ‘ß æ∫«à“ ∑—Èßµ—«Õ¬à“ß RBC_A ·≈– RBC_B „Àâº≈

°“√µ√«®«—¥∑’Ë„°≈â‡§’¬ß°—∫§à“Õâ“ßÕ‘ß ·≈–‡¡◊ËÕª√–‡¡‘π§«“¡·¡àπ¬” æ∫«à“ RBC_A ¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«π (% CV)

æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß„π™à«ß√âÕ¬≈– 2.09-9.76  à«π RBC_B  Õ¬Ÿà„π™à«ß√âÕ¬≈– 1.11-11.04 º≈§«“¡·¡àπ¬”°“√µ√«®«—¥

®”·π°µ“¡∫√‘…—∑·≈–√ÿàπ¢Õß‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ æ∫«à“ §à“ —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«π§à“æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥

·¥ß à«π„À≠à ¡’§à“πâÕ¬°«à“À√◊Õ‡∑à“°—∫√âÕ¬≈– 2 ∑—Èßµ—«Õ¬à“ß A ·≈– B ®“°°“√ª√–‡¡‘π§«“¡∂Ÿ°µâÕß°“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬

‚¥¬„™â‡°≥±å MCV < 80 fl µ—¥ ‘πº≈∫«° æ∫«à“ µ—«Õ¬à“ß RBC_A ´÷Ëß‡ªìπº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æº≈≈∫ ∑ÿ°Àπà«¬ß“π

 “¡“√∂·ª≈º≈‰¥â∂Ÿ°µâÕß „π¢≥–∑’Ëµ—«Õ¬à“ß RBC_B ´÷Ëß„™â§«∫§ÿ¡§ÿ≥¿“æº≈∫«° æ∫«à“¡’Àπà«¬ß“π·ª≈º≈º‘¥®“°º≈∫«°

‡ªìπº≈≈∫®”π«π ÕßÀπà«¬ß“π ·µà‡¡◊ËÕª√–‡¡‘π§«“¡∂Ÿ°µâÕß°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬‚¥¬„™â‡°≥±å MCH < 27 pg

‡ªìπ‡°≥±åµ—¥ ‘πº≈∫«° æ∫«à“∑ÿ°Àπà«¬ß“π·ª≈º≈‰¥â∂Ÿ°µâÕß∑—Èß Õßµ—«Õ¬à“ß °“√„™â MCH „π°“√§—¥°√Õß∏“≈—  ’́‡¡’¬®÷ßÕ“®

‡À¡“– ¡°«à“ MCV º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ∑’Ëº≈‘µ¢÷Èπ “¡“√∂„™âª√–‡¡‘π§«“¡∂Ÿ°µâÕß°“√µ√«®«—¥

æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß·≈– “¡“√∂„™âµ√«® Õ∫ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¢ÕßÀπà«¬ß“π‰¥â

§” ”§—≠ : MCV, MCH, Thalassemia screening, Quality control product
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Assessment of quality control product for thalassemia
screening using MCV and MCH approaches
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Abstract
A combined MCV/DCIP or MCH/DCIP is one of screening approach for thalassemia alternative to the OF/DCIP.

Based on this approach, the MCV and MCH values obtained from electronic blood cell counters are of important

that should be accurate and comparable. To evaluate the accuracy of thalassemia screening using the MCV and

MCH measured from different instruments and settings, two quality control (QC) products, the RBC_A (MCV > 80

fl and MCH > 27 pg) and RBC_B (MCV < 80 fl and MCH < 27 pg), were prepared and sent to 13 participated

laboratories. Rbc parameters of each QC product were measured routinely in each laboratory. By comparing to the

initial values obtained in our laboratory, it was found that all Rbc parameters of the two QC products were

accurately measured with the coefficient of variation (% CV) of 2.09 - 9.76 % for RBC_A and 1.11 - 11.04 % for

RBC_B. Regarding to the instruments, the % CV of most Rbc parameters were less than 2 % for both RBC_A and

RBC_B. To evaluate the accuracy of the MCV and MCH in application to thalassemia screening, the MCV cutoff

value of 80 fl and MCH cutoff value of 27 pg were applied. The RBC_A was treated as negative sample and the

RBC_B was treated as positive sample. By using the MCV approach, false negative results were obtained form 2

laboratories. In contrast, neither false negative nor false positive result was found with the MCH approach, suggesting

that MCH might be more appropriate for thalassemia screening than MCV. The results indicate that these QC

products might be used as an internal QC to evaluate the accuracy of Rbc parameters and as an external QC to

evaluate the performance of thalassemia screening using the MCV and MCH approaches of each laboratory setting.

Key words: MCV, MCH, Thalassemia screening, Quality control product
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∫∑π”
∏“≈— ´’‡¡’¬‡ªìπ§«“¡º‘¥ª°µ‘∑“ß°√√¡æ—π∏ÿå„π°“√ √â“ß

Œ’‚¡‚°≈∫‘π æ∫‰¥â∑—Ë«‚≈°√«¡∑—Èßª√–‡∑»‰∑¬ ‚¥¬æ∫«à“

§π‰∑¬√âÕ¬≈– 1 ‡ªìπ‚√§π’È ·≈–√âÕ¬≈– 40 ¡’§«“¡º‘¥ª°µ‘

·ΩßÕ¬Ÿà(1,2) °“√ªÑÕß°—π‚√§ “¡“√∂∑”‰¥â‚¥¬§âπÀ“æ“À–·≈–

„Àâ§«“¡√Ÿâ‡°’Ë¬«°—∫‚√§·≈–‚Õ°“ ∑’Ë®–¡’≈Ÿ°∑’Ë‡ªìπ‚√§·°àæ“À–

‡À≈à“π—Èπ ·π«∑“ß°“√µ√«®°√Õß‡æ◊ËÕ§âπÀ“æ“À–∏“≈— ´’‡¡’¬

∑’Ë°√–∑√«ß “∏“√≥ ÿ¢‰¥â°”Àπ¥‰«â ¡’ 2 ·π«∑“ß §◊Õ °“√„™â

™ÿ¥πÈ”¬“∑¥ Õ∫ DCIP-test §«∫§Ÿà°—∫ OF-test À√◊Õ DCIP-test

§«∫§Ÿà°—∫„™â§à“ mean corpuscular volume (MCV)(3, 4)

„π¢≥–∑’Ë„πµà“ßª√–‡∑»·π–π”„Àâ„™â MCV À√◊Õ MCH °Á‰¥â

´÷Ëß∑—Èß MCV ·≈– MCH ‡ªìπ§à“∑’Ë‰¥â®“°‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥

‡≈◊Õ¥Õ—µ‚π¡—µ‘ ∂â“§à“ MCV πâÕ¬°«à“ 80 fl À√◊Õ MCH πâÕ¬

°«à“ 27 pg(5) „Àâ∂◊Õ«à“„Àâº≈°“√µ√«®°√Õß‡ªìπ∫«° ¥—ßπ—Èπ

§à“∑’Ëµ√«®«—¥‰¥â®“°‡§√◊ËÕß«‘ ‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘

·µà≈–‡§√◊ËÕß®÷ß§«√∂Ÿ°µâÕß·¡àπ¬”·≈–‡∑’¬∫‡§’¬ß°—π‰¥â

°“√§«∫§ÿ¡§ÿ≥¿“æ‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘

„π°“√∑¥ Õ∫ª√–®”«—π ‚¥¬∑—Ë«‰ª‡ªìπ°“√§«∫§ÿ¡§ÿ≥¿“æ

¿“¬„πÀâÕßªØ‘∫—µ‘°“√π—ÈπÊ π‘¬¡„™âº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ

®“°∫√‘…—∑ºŸâº≈‘µ‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘´÷Ëß¡—°°”Àπ¥

™à«ß§à“∑’Ë¬Õ¡√—∫‰¥â¢Õßæ“√“¡‘‡µÕ√åµà“ßÊ§àÕπ¢â“ß°«â“ß ∑”„Àâ

°“√§«∫§ÿ¡§ÿ≥¿“æÀâÕßªØ‘∫—µ‘°“√·µà≈–·Ààßºà“π‡°≥±å

∑’Ë°”Àπ¥‚¥¬∫√‘…—∑ºŸâº≈‘µ ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“°“√µ√«®

«‘‡§√“–Àå°—∫‡§√◊ËÕßµà“ß∫√‘…—∑Õ“®¡’§à“∑’Ë·µ°µà“ß°—π‰¥âÀ√◊Õ

·¡â·µà°“√‡∑’¬∫°—∫‡§√◊ËÕß¢Õß∫√‘…—∑‡¥’¬«°—π·µà§π≈–√ÿàπ°ÁÕ“®

¡’§à“∑’Ë·µ°µà“ß°—π‰¥â(6) „π∑“ßªØ‘∫—µ‘ °“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬

‚¥¬°“√„™â§à“ MCV ·≈–/À√◊Õ MCH ¢ÕßÀâÕßªØ‘∫—µ‘°“√

·µà≈–·ÀàßÕ“®„Àâº≈∑’Ë·µ°µà“ß°—π‰¥â ®”‡ªìπµâÕß¡’Àπà«¬ß“π

∑’Ë∑”Àπâ“∑’Ë§«∫§ÿ¡§ÿ≥¿“æ·≈–ª√–‡¡‘π§«“¡∂Ÿ°µâÕß¢Õß§à“

MCV ·≈– MCH √«¡∑—Èßª√–‡¡‘π§«“¡∂Ÿ°µâÕß¢Õß°“√µ√«®

°√Õß∏“≈— ´’‡¡’¬¥â«¬§à“ MCV ·≈– MCH ¢ÕßÀπà«¬ß“π

µà“ßÊ∑’Ë¡’°“√¥”‡π‘π°“√µ√«®°√Õß∏“≈— ´’‡¡’¬¥â«¬·π«∑“ßπ’È

ªí®®ÿ∫—π¬—ß‰¡à¡’Àπà«¬ß“π∑”Àπâ“∑’Ë„π à«ππ’È ‚§√ß°“√«‘®—¬∏“≈— 

´’‡¡’¬ »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√

∑“ß°“√·æ∑¬å (»«ª.) ®÷ß‰¥â‡µ√’¬¡º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ

 ”À√—∫°“√µ√«®«—¥§à“ MCV·≈– MCH ¥â«¬‡§√◊ËÕß«‘‡§√“–Àå

‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘¢÷Èπ·≈–®—¥ àß‰ª¬—ßÀπà«¬ß“πµà“ßÊ ·≈–

ª√–‡¡‘πº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ„π°“√µ√«®§—¥°√Õß‚¥¬„™â

§à“ MCV ·≈– MCH √«¡∑—Èßª√–‡¡‘π§à“æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß

¢ÕßÀπà«¬ß“π∑’Ë‡¢â“√à«¡‚§√ß°“√

¢—ÈπµÕπ·≈–«‘∏’¥”‡π‘π°“√«‘®—¬
1. °“√‡µ√’¬¡º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ

‡µ√’¬¡º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ ®”π«π 2 µ—«Õ¬à“ß §◊Õ

µ—«Õ¬à“ß∑’Ë¡’§à“ MCV > 80 fl ·≈– MCH > 27 pg (RBC_A)

·≈–µ—«Õ¬à“ß∑’Ë¡’§à“ MCV < 80 fl ·≈– MCH < 27 pg

(RBC_B) ®“°µ—«Õ¬à“ß‡≈◊Õ¥¢ÕßÕ“ “ ¡—§√ 2 √“¬ ‚¥¬

‚§√ß°“√«‘®—¬ºà“π§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√®√‘¬∏√√¡

°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ (HE501224) µ—«Õ¬à“ß

‡≈◊Õ¥∑—Èß Õß∑’Ë‡µ√’¬¡‡ √Á® ‘Èπ·≈â« ∂Ÿ°·∫àß‡°Á∫‰«â„πÀ≈Õ¥

æ≈“ µ‘°¢π“¥ 1.5 ¡‘≈≈‘≈‘µ√ À≈Õ¥≈– 0.8 ¡‘≈≈‘≈‘µ√ ‡°Á∫‰«â

∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 

2. °“√ª√–‡¡‘πº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ

2.1 π”º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ∑—Èß 2 µ—«Õ¬à“ß

‰ªµ√«®«—¥§à“æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß ‰¥â·°à Rbc, Hb, Hct,

MCV, MCH, MCHC ·≈– RDW ¥â«¬‡§√◊ËÕß«‘‡§√“–Àå

‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ Beckman Coulter Gen-S (Beckman

Coulter co., Coulter Electronics, USA) ‡ªìπ§à“Õâ“ßÕ‘ß

2.2 ®—¥ àßº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ∑—Èß 2 µ—«Õ¬à“ß

„ÀâÀπà«¬ß“π∑’Ë‡¢â“√à«¡‚§√ß°“√ ®”π«π 13 ·Ààß ‚¥¬·™à‡¬Áπ

(2-8 

C) æ√âÕ¡«‘∏’ „™âº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ·≈–

·∫∫ Õ∫∂“¡¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‡§√◊ËÕß«‘‡§√“–ÀåÕ—µ‚π¡—µ‘·≈–√ÿàπ∑’Ë„™â

√«¡∑—Èß„∫√“¬ß“πº≈ ∑—Èßπ’È°”Àπ¥„Àâ∑¥ Õ∫„π«—π·√°∑’Ë‰¥â√—∫

µ—«Õ¬à“ß À√◊Õ‡°Á∫∑’Ë 4oC ∑—π∑’∑’Ë‰¥â√—∫ ·≈â«„Àâµ√«®«‘‡§√“–Àå

„π«—π∂—¥‰ª ·≈– àß„∫√“¬ß“πº≈°≈—∫¡“¬—ß »«ª.

3. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå§«“¡∂Ÿ°µâÕß·≈–·¡àπ¬”¢Õß°“√µ√«®«—¥§à“

æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß‚¥¬‡ª√’¬∫‡∑’¬∫§à“√âÕ¬≈–¢Õß§à“

 —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«π (Coefficient variation; % CV)

√–À«à“ßÀπà«¬ß“π·≈–‡∑’¬∫°—∫§à“Õâ“ßÕ‘ß‚¥¬«‘‡§√“–Àå·¬°

µ“¡¬’ËÀâÕ·≈–√ÿàπ¢Õß‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ ·≈–

ª√–‡¡‘πº≈§«“¡∂Ÿ°µâÕß¢Õß°“√§—¥°√Õß∏“≈—  ’́‡¡’¬¢Õß

·µà≈–Àπà«¬ß“π®“°º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ ‚¥¬„™â§à“ MCV

< 80 fl À√◊Õ MCH < 27 pg ‡ªìπ‡°≥±åµ—¥ ‘πº≈∫«° ·≈–§à“

MCV > 80 fl À√◊Õ MCH > 27 pg ‡ªìπ‡°≥±åµ—¥ ‘πº≈≈∫
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º≈°“√»÷°…“
1. °“√µ√«®«—¥§à“æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß

®“°¢âÕ¡Ÿ≈‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘¢ÕßÀπà«¬ß“π

∑’Ë‡¢â“√à«¡‚§√ß°“√ 13 ·Ààß æ∫«à“ „™â‡§√◊ËÕß∑’Ë·µ°µà“ß°—π 3 ∫√‘…—∑

§◊Õ 1) Beckman Coulter (Beckman Coulter Co., Coulter

Electronics, USA.) ®”π«π 6 ·Ààß ·∫àß‡ªìπ 2 √ÿàπ §◊Õ LH

750 ·≈– Hmx 5 ·Ààß ·≈– Act 5 diff 1 ·Ààß 2) Sysmex

(Sysmex corporation, Kobe, Japan) ®”π«π 6 ·Ààß ·∫àß

‡ªìπ√ÿàπ XT1800i ®”π«π 3 ·Ààß ·≈–√ÿàπ XT2000i ®”π«π 2

·Ààß ·≈– 3) Abbott (U.S.A.) √ÿàπ Cell Dyn 3700 ®”π«π 1

·Ààß ®“°°“√‡ª√’¬∫‡∑’¬∫§«“¡·¡àπ¬”§à“æ“√“¡‘‡µÕ√å‡¡Á¥

‡≈◊Õ¥·¥ß¢ÕßÀπà«¬ß“π∑—Èß 13 ·Ààß æ∫«à“ µ—«Õ¬à“ß RBC_A

¡’§à“ % CV „π™à«ß√âÕ¬≈– 2.09 - 9.76 ·≈– RBC_B

¡’§à“Õ¬Ÿà„π™à«ß√âÕ¬≈– 1.11- 11.04 ÷́Ëß‡¡◊ËÕ®”·π°µ“¡∫√‘…—∑

·≈–√ÿàπ¢Õß‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ æ∫«à“ % CV

§à“æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß à«π„À≠à¡’§à“πâÕ¬°«à“À√◊Õ‡∑à“°—∫

√âÕ¬≈– 2 ∑—Èßµ—«Õ¬à“ß A ·≈– B (µ“√“ß∑’Ë 1)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß®“°

Àπà«¬ß“π∑—Èß 13 ·Ààß °—∫§à“Õâ“ßÕ‘ß æ∫«à“ §à“‡©≈’Ë¬®“° 13

µ“√“ß∑’Ë 1 §à“ —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«π (% CV) ¢Õßæ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ 2 µ—«Õ¬à“ß

∑’Ë àß‰ª¬—ßÀπà«¬ß“π 13 ·Ààß ®”·π°µ“¡∫√‘…—∑·≈–√ÿàπ¢Õß‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘

Àπà«¬ß“π ¡’§à“·µ°µà“ß®“°§à“Õâ“ßÕ‘ß‡≈Á°πâÕ¬„π‡°◊Õ∫∑ÿ°

æ“√“¡‘‡µÕ√å ∑—Èßµ—«Õ¬à“ß A ·≈– B ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫‚¥¬
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parameters

®”·π°‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘µ“¡∫√‘…—∑·≈–√ÿàπ

æ∫«à“„Àâº≈·µ°µà“ß°—π ‚¥¬‡§√◊ËÕß Beckman Coulter √ÿàπ LH

750 ·≈– Hmx ·≈– Sysmex SF3000 „Àâ§à“ MCV

„°≈â‡§’¬ß°—∫§à“Õâ“ßÕ‘ß¡“°∑’Ë ÿ¥  à«π§à“ MCH π—Èπ∑ÿ°‡§√◊ËÕß

„Àâº≈∑’Ë„°≈â‡§’¬ß°—π (µ“√“ß∑’Ë 2) º≈°“√µ√«®«—¥§à“ MCV

·≈– MCH ®“°Àπà«¬ß“π∑—Èß 13 ·Ààß · ¥ß‰«â„π √Ÿª∑’Ë 1

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“πæ“√“¡‘‡µÕ√å¢Õß‡¡Á¥‡≈◊Õ¥·¥ß ¢Õßº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ 2 µ—«Õ¬à“ß∑’Ë àß‰ª

¬—ßÀπà«¬ß“π 13 ·Ààß ®”·π°µ“¡∫√‘…—∑·≈–√ÿàπ¢Õß‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘

µ—«Õ¬à“ß RBC_A

Rbc

Hb

Hct

MCV

MCH

MCHC

RDW

µ—«Õ¬à“ß RBC_B

Rbc

Hb

Hct

MCV

MCH

MCHC

RDW

√Ÿª∑’Ë 1 º≈°“√µ√«®«—¥  MCV (°.) ·≈– MCH (¢.) ¢Õßº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ RBC_A ·≈– RBC_B ®“° 13 Àπà«¬ß“π

MCV(fl)

Àπà«¬ß“π

MCH(pg)

Àπà«¬ß“π
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2. §«“¡∂Ÿ°µâÕß°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

®“°°“√ª√–‡¡‘π§«“¡∂Ÿ°µâÕß°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

¢ÕßÀπà«¬ß“π·µà≈–·Ààß ‚¥¬„™â‡°≥±å MCV < 80 fl

‡ªìπº≈∫«° æ∫«à“µ—«Õ¬à“ß RBC_A ´÷Ëß‡ªìπº≈‘µ¿—≥±å∑’Ë„™â

§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπº≈≈∫  “¡“√∂·ª≈º≈‰¥â∂Ÿ°µâÕß

∑ÿ°Àπà«¬ß“π „π¢≥–∑’Ëµ—«Õ¬à“ß RBC_B ÷́Ëß„™â§«∫§ÿ¡

§ÿ≥¿“æº≈∫«° æ∫«à“ ¡’Àπà«¬ß“π∑’Ë·ª≈º≈º‘¥®“°º≈∫«°

‡ªìπº≈≈∫®”π«π ÕßÀπà«¬ß“π ·µà‡¡◊ËÕª√–‡¡‘π§«“¡∂Ÿ°µâÕß

°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬‚¥¬„™â‡°≥±å MCH < 27 pg

‡ªìπ‡°≥±åµ—¥ ‘πº≈∫«° æ∫«à“ ∑ÿ°Àπà«¬ß“π·ª≈º≈‰¥â∂Ÿ°µâÕß

∑—Èßµ—«Õ¬à“ß RBC_A ·≈– RBC_B (µ“√“ß∑’Ë 3)

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√„Àâ∫√‘°“√„πß“πª√–®”  ‘Ëß ”§—≠§◊Õ §ÿ≥¿“æ∫√‘°“√

´÷Ëß®”‡ªìπµâÕß¡’°≈‰°§«∫§ÿ¡§ÿ≥¿“æ ‚¥¬°“√§«∫§ÿ¡§ÿ≥¿“æ

∑“ßÀâÕßªØ‘∫—µ‘°“√Õ¬à“ßÀπ÷Ëß§◊Õ °“√„™âº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ

º≈®“°°“√«‘‡§√“–Àå§à“æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥·¥ß®“°Àπà«¬ß“π

13 ·Ààß ∑’Ë‡¢â“√à«¡‚§√ß°“√ ®”·π°µ“¡∫√‘…—∑·≈–√ÿàπ¢Õß

‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ æ∫«à“ ∑ÿ°‡§√◊ËÕß¡’§«“¡

·¡àπ¬”„π°“√µ√«®«—¥„π‡°≥±å¥’ ‚¥¬§à“æ“√“¡‘‡µÕ√å‡¡Á¥‡≈◊Õ¥

·¥ß à«π„À≠à¡’§à“ —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«ππâÕ¬°«à“À√◊Õ

‡∑à“°—∫√âÕ¬≈– 2 (µ“√“ß∑’Ë 1) ·≈–æ∫«à“æ“√“¡‘‡µÕ√å∑’Ë¡’

 —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«π√«¡ Ÿß°«à“æ“√“¡‘‡µÕ√åÕ◊ËπÊ §◊Õ Hct,

MCV ·≈– RDW ∑—Èßµ—«Õ¬à“ß RBC_A ·≈– RBC_B

´÷Ëß‡ªìπº≈®“°°“√„™â‡§√◊ËÕß∑’Ë·µ°µà“ß°—π ∑—Èßπ’È‡π◊ËÕß®“°·µà≈–

‡§√◊ËÕßÕ“®„™âÀ≈—°°“√µ√«®«—¥∑’Ë·µ°µà“ß°—π‰ª ‚¥¬‡©æ“–

µ“√“ß∑’Ë 3 µ“√“ß· ¥ßº≈°“√µ√«®«‘‡§√“–Àå§à“ MCV (fl) ·≈– MCH (pg) ·≈–°“√·ª≈º≈°“√µ√«®°√Õßæ“À–∏“ —  ’́‡¡’¬

¢Õßº≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ RBC_A ·≈– RBC_B
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Õ¬à“ß¬‘Ëß°“√µ√«®«—¥§à“ MCV ·≈– Hct ®÷ß àßº≈„Àâ·µà≈–

‡§√◊ËÕß„Àâº≈°“√µ√«®«—¥§à“ Hct ·≈– MCV ∑’Ë·µ°µà“ß°—π‰ª

·≈– àßº≈°√–∑∫µàÕ§à“ RDW ÷́Ëß‡ªìπ§à“∑’Ë§”π«≥¡“®“° CV

¢Õß§à“ MCV(7)

®“°º≈°“√µ√«®«—¥§à“ MCV ¢Õß·µà≈–‚√ßæ¬“∫“≈ (µ“√“ß

∑’Ë 2 ·≈–√Ÿª∑’Ë 1°.) · ¥ß„Àâ‡ÀÁπ«à“ ·µà≈–·Ààß„Àâº≈∑’Ë

·µ°µà“ß°—π§àÕπ¢â“ß¡“°∑—Èßµ—«Õ¬à“ß RBC_A ·≈– RBC_B

´÷Ëß –∑âÕπ«à“ °“√„™â§à“ MCV „π°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

‚¥¬„™â‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ Õ“® àßº≈„Àâ‡°‘¥

º≈∫«°ª≈Õ¡À√◊Õº≈≈∫ª≈Õ¡‰¥â „π¢≥–∑’Ëº≈°“√µ√«®«—¥§à“

MCH „Àâ§à“°“√µ√«®«—¥∑’Ë ‰¡à·µ°µà“ß°—π ·≈–‰¡à·µ°µà“ß

®“°§à“Õâ“ßÕ‘ß (µ“√“ß∑’Ë 2 ·≈–√Ÿª∑’Ë 1¢.) ∫àß™’È«à“ §à“ MCH

Õ“®‡ªìπæ“√“¡‘‡µÕ√å∑’Ë‡À¡“– ¡„π°“√§—¥°√Õß∏“≈— ´’‡¡’¬¡“°

°«à“°“√„™â MCV ·≈–‡¡◊ËÕª√–‡¡‘π§«“¡∂Ÿ°µâÕß¢Õß°“√„™â§à“

MCV ·≈– MCH „π°“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬¢ÕßÀπà«¬ß“π

·µà≈–·Ààß®“°µ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ∑—Èß Õßµ—«Õ¬à“ß ‚¥¬„Àâ

µ—«Õ¬à“ß RBC_A ‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπº≈≈∫·≈–µ—«Õ¬à“ß

RBC_B ‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπº≈∫«° ·≈–°”Àπ¥

‡°≥±å°“√ √ÿªº≈°“√µ√«®§—¥°√Õß¥â«¬ MCV < 80 fl

À√◊Õ MCH < 27 pg µ—¥ ‘π«à“¡’º≈°“√µ√«®§—¥°√Õß‡ªìπ∫«°

æ∫«à“ À“°µ√«®§—¥°√Õß‚¥¬„™â§à“ MCV ®–¡’ 2 Àπà«¬ß“π

∑’Ë„Àâº≈°“√µ√«®§—¥°√Õß¥â«¬ MCV ‡ªìπº≈≈∫ª≈Õ¡ „π¢≥–∑’Ë

À“°„™â§à“ MCH „π§—¥°√Õß ∑ÿ°Àπà«¬ß“π “¡“√∂ √ÿªº≈

°“√§—¥°√Õß‰¥â∂Ÿ°µâÕßµ√ß°—π (µ“√“ß∑’Ë 3) · ¥ß„Àâ‡ÀÁπ

ªí≠À“∑’ËÕ“®‡°‘¥¢÷Èπ„π°“√µ√«®§—¥°√Õß‚¥¬„™â MCV ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß„π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’§à“ MCV ∑’Ë§“∫‡°’Ë¬«°—∫

‡°≥±åµ—¥ ‘π ´÷Ëß Old JM (8)  ‰¥â‡ πÕ„Àâ„™â§à“ MCH „π°“√

µ√«®§—¥°√Õßæ“À–∏“≈— ´’‡¡’¬·∑π MCV ·≈– Õ¥§≈âÕß°—∫

º≈°“√»÷°…“¢Õß Sanchaisuriya K ·≈–§≥– (9) ∑’Ëæ∫«à“

°“√„™â MCH ¡’§«“¡‰«„π°“√µ√«®°√Õßæ“À–∏“≈— ´’‡¡’¬

¡“°°«à“°“√„™â MCV ·≈–¡’§«“¡‰«‡æ‘Ë¡¢÷ÈπÀ“°„™â MCV

√à«¡°—∫ MCH

º≈°“√»÷°…“ · ¥ß„Àâ‡ÀÁπ«à“º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ

∑’Ë§≥–ºŸâ«‘®—¬º≈‘µ¢÷Èπ “¡“√∂„™âª√–‡¡‘π°“√µ√«®«—¥æ“√“¡‘‡µÕ√å

‡¡Á¥‡≈◊Õ¥·¥ß‰¥â ‡π◊ËÕß®“°§à“°“√µ√«®«—¥®“°Àπà«¬ß“π∫√‘°“√

∑’Ë‡¢â“√à«¡‚§√ß°“√¡’§à“„°≈â‡§’¬ß°—∫§à“Õâ“ßÕ‘ß √«¡∑—Èß “¡“√∂

„™âª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¢Õß

Àπà«¬ß“π∑’Ë„™â·π«∑“ß°“√§—¥°√Õß¥â«¬ MCV À√◊Õ MCH ‰¥â

2001: 690.
6. Imeri F, Herklotz R, Risch L, Arbetsleitner C, Zerlauth

M, Risch GM, et al. Stability of hematological analytes
depends on the hematology analyser used: a stability
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397: 68-71.
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¬’π°àÕ‚√§ —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈–¥’‡ÕÁπ‡Õ‡§≈◊ËÕπ∑’Ë‰¥â„π Staphylococcus aureus
∑’Ë¥◊ÈÕ·≈–‰«µàÕ¬“‡¡∏‘´‘≈≈‘π®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å ®—ßÀ«—¥¢Õπ·°àπ

≥—∞π—π∑å Àß…å»√’®—π∑√å1,2, ‚™µ‘™π–  «‘‰≈≈—°¢≥“2*, ª√’™“ ÀÕ¡®”ª“2, Õ√ÿ≥«¥’ ™π–«ß»å2, ‚™§™—¬ «‘≈“™—¬3,
Õ√ÿ≥≈—°…≥å ≈ÿ≈‘µ“ππ∑å2, ª√–®«∫ ™—¬¡≥’3, ¿‘√ÿ≥ ¡ÿµ ‘°æ—π∏ÿå4
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∫∑§—¥¬àÕ
Staphylococcus aureus ‡ªìπ·∫§∑’‡√’¬·°√¡∫«° ∑√ß°≈¡ °àÕ„Àâ‡°‘¥‚√§µ‘¥‡™◊ÈÕ≈—°…≥–µà“ßÊ µ—Èß·µà°“√µ‘¥‡™◊ÈÕ∑’Ëº‘«Àπ—ß

·≈–∫“ß§√—Èß°àÕ„Àâ‡°‘¥Õ“°“√√ÿπ·√ß®π∂÷ß·°à™’«‘µ‰¥â  §ÿ≥ ¡∫—µ‘ ”§—≠∑“ß§≈‘π‘°¢Õß S. aureus §◊Õ ‡™◊ÈÕ √â“ß toxin À≈“¬™π‘¥

·≈–∫“ß “¬æ—π∏ÿå¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π ÷́Ëß‡ªìπ¬“À≈—°∑’Ë„™â„π°“√√—°…“   ®“°¢âÕ¡Ÿ≈°“√»÷°…“≈”¥—∫‡∫ ∑—Èß®’‚π¡¢Õß S. aureus

°àÕ‚√§√ÿπ·√ßæ∫«à“¬’π°àÕ‚√§·≈–¬’π¥◊ÈÕ¬“‡ªìπÕß§åª√–°Õ∫¢Õß™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‡§≈◊ËÕπ∑’Ë‰¥â (mobile genetic elements, MGEs)

‡™àπ ·∫§‡∑Õ√‘‚Õ‡ø® ·≈– pathogenicitiy islands (PAI)  °“√»÷°…“π’È µâÕß°“√ ”√«®§«“¡™ÿ°¢Õß¬’π°àÕ‚√§∑’ËÕ¬Ÿà∫π MGEs

„π‡™◊ÈÕ S. aureus ∑—Èß∑’Ë‰« (methicillin-susceptible S. aureus; MSSA) ·≈–¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π (methicillin-resistant

S. aureus; MRSA) ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å ®“°°“√ ÿà¡µ—«Õ¬à“ß™π‘¥≈– 50 µ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°µ—«Õ¬à“ß

 àßµ√«®ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ √–À«à“ß‡¥◊Õπæƒ»®‘°“¬π 2549 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π

2550 æ∫«à“ ¬’π  lukDE ·≈– sak  æ∫„πµ—«Õ¬à“ß S. aureus ∑—Èß Õß°≈ÿà¡√«¡°—π§‘¥‡ªìπ√âÕ¬≈– 90 ·≈– 88 µ“¡≈”¥—∫

 à«π¬’π∑’Ëæ∫‡©æ“–°≈ÿà¡ MSSA §◊Õ eta, lukSF-PV  (√âÕ¬≈– 2 ·≈– 10 ¢Õß MSSA µ“¡≈”¥—∫) ·µà‰¡àæ∫¬’π tst-1 ∑—Èß„π°≈ÿà¡

MSSA ·≈– MRSA   ”À√—∫¬’π staphylococcal enterotoxin æ∫·µ°µà“ß°—π√–À«à“ß°≈ÿà¡ MRSA ·≈– MSSA Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (P < 0.05) °≈à“«§◊Õ °≈ÿà¡ MRSA æ∫¬’π sea ¡“°°«à“ MSSA  ¢≥–∑’Ë sec, sel ·≈– sep  æ∫„π MSSA

¡“°°«à“„π MRSA º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“µ—«Õ¬à“ß S. aureus ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å¡’¬’π°àÕ‚√§

√ÿπ·√ßÀ≈“¬™π‘¥ ∫“ß™π‘¥°àÕÕ—πµ√“¬√ÿπ·√ß ‡™àπ lukSF-PV  °“√»÷°…“¢âÕ¡Ÿ≈«‘∑¬“°“√√–∫“¥‡™‘ß‚¡‡≈°ÿ≈¢Õß¬’π°àÕ‚√§Õ◊ËπÊ

µàÕ‰ª„π S. aureus Õ“®¡’ª√–‚¬™πåµàÕ°“√√—°…“æ¬“∫“≈ºŸâªÉ«¬·≈–„™â‡ªìπ‡§√◊ËÕßÀ¡“¬∑“ßæ—π∏ÿ°√√¡ ”À√—∫°“√§«∫§ÿ¡·≈–

ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈Õ—π¡’ “‡Àµÿ®“° MRSA „π‚√ßæ¬“∫“≈

§” ”§—≠: Virulence genes, Staphylococcus aureus, Methicillin-resistant Staphylococcus aureus, MRSA, MSSA,

Mobile genetic element, Bacteriophage, Pathogenicity islands

1∫—≥±‘µ»÷°…“ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
3Àπà«¬®ÿ≈™’««‘∑¬“§≈‘π‘° ‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
4¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡
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Prophage - and pathogenicity islands - associated virulence genes in Staphylococcus
aureus isolated from patients at Srinagarind Hospital, Khon Kaen
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Nutanan Hongsrichan1,2, Chotechana Wilailuckana2*, Preecha Homchumpa2, Aroonwadee Chanawong2,
Chokchai Wilachai3, Aroonlug Lulitanond2, Prajuab Chaimanee3 Piroon Mutsikaphan4

π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

Abstract
Staphylococcus aureus, a well-known human pathogen, causes a variety of infections in human, e.g. superficial

skin infection through life-threatening infection. S. aureus is able to produce many enzymes, including exotoxins

which lead to tissue inflammation and injury. Moreover, it also plays an importance role in clinical practice by

exhibiting resistance phenotype to methicillin. Many virulence determinants are located on mobile genetic elements

(MGEs), such as bacteriophages, pathogenicity islands (PAI), and genomic islands, and existed variably in the

bacterial population. Then, virulence genes can be used as genetic markers for clinical manipulations, and nosocomial

control measurement. The objective of this study was to determine virulence genes associated with those MGEs in

S. aureus samples both in methicillin-susceptible S. aureus (MSSA), and methicillin-resistant S. aureus (MRSA).

A total of 100 MSSA and MRSA isolates (50 of each) were randomly selected from clinical samples of patients at

Srinagarind Hospital during November, 2006 through June, 2007. All isolates were determined for the presence of

eta, lukDE, lukSF-PV, tst-1, sak, sea, sec, sel, and sep genes by PCR. In case of MRSA, staphylococcal cassette

chromosme mec (SCCmec) types were also determined in order to study the association among the determinants

and their allotypes. The results showed that most of S. aureus samples harbored at least one virulence gene, and

most of them carried lukDE (90 %), and sak (88 %). High potential virulence genes, eta and lukSF-PV, were

detected in 2 and 10 isolates of MSSA only. However, sea gene was detected more frequent in MRSA than MSSA

(P < 0.05). While sec gene was significantly recognized less in MRSA than MSSA isolates (P < 0.05). The other

staphylococcal enterotoxins such as sec, sel and sep were detected in small samples of S. aureus, and none was

found to harbor tst-1 gene. The molecular information associated to virulence genes on MGEs may be useful in

clinical practice and hospital epidemiology in Srinagarind Hospital, and other tertiary care facilities.

Key words: Virulence genes, Staphylococcus aureus, Methicillin-resistant Staphylococcus aureus, MRSA,

MSSA, Mobile genetic element, Bacteriophage, Pathogenicity islands
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∫∑π”
«ß°“√·æ∑¬å√Ÿâ®—°‡™◊ÈÕ Staphylococcus aureus „π∞“π–

‡ªìπ·∫§∑’‡√’¬·°√¡∫«° ∑√ß°≈¡ ‡´≈≈å‡°“–°≈ÿà¡‡ªìπæ«ßÕßÿàπ

°àÕ‚√§µ‘¥‡™◊ÈÕÀ≈“°À≈“¬™π‘¥∑—Èß„π§π·≈– —µ«å¡“‡ªìπ‡«≈“π“π

‰¥â·°à °“√µ‘¥‡™◊ÈÕ∑’Ëº‘«Àπ—ß  “¡“√∂√—°…“‰¥â ®π∂÷ß°“√µ‘¥‡™◊ÈÕ

„π°√–· ‚≈À‘µ ·≈–Õ«—¬«–¿“¬„π ÷́Ëß‡ªìπÕ—πµ√“¬∂÷ß™’«‘µ

µ—Èß·µà∑»«√√… 1880(1-3)  °àÕπ°“√§âπæ∫¬“‡æπ‘´‘≈≈‘π ºŸâªÉ«¬

µ‘¥‡™◊ÈÕ S. aureus ¡’‚Õ°“ ‡ ’¬™’«‘µ∂÷ß√âÕ¬≈– 80  ·¡â«à“

°“√„™â¬“‡æπ‘´‘≈≈‘πµ—Èß·µàªï §.». 1940 ·≈–¬“‡¡∏‘´‘≈≈‘π„πªï

§.». 1959 ª√– ∫§«“¡ ”‡√Á®Õ¬à“ß¥’„π√–¬–µâπ¢Õß°“√

π”¬“¡“„™â ·µà„πªí®®ÿ∫—π S. aureus  “¡“√∂«‘«—≤π“°“√¥â“π

æ—π∏ÿ°√√¡ ®π “¡“√∂¥◊ÈÕµàÕ¬“∑—Èß Õß™π‘¥‰¥â  °“√®”·π°

 “¬æ—π∏ÿå¢Õß S. aureus ‚¥¬Õ“»—¬§ÿ≥ ¡∫—µ‘°“√¥◊ÈÕ¬“‡¡∏‘´‘≈

≈‘πÕÕ°‡ªìπ Õß°≈ÿà¡§◊Õ°≈ÿà¡‰«·≈–¥◊ÈÕµàÕ¬“ ‡√’¬°«à“ methicillin

-susceptible S. aureus (MSSA) ·≈– methicillin-resistant

S. aureus (MRSA)(4) ®“°°“√»÷°…“‡°’Ë¬«°—∫§ÿ≥ ¡∫—µ‘°“√

¥◊ÈÕ¬“‡¡∏‘´‘≈≈‘π æ∫«à“¡’§«“¡‡°’Ë¬«¢âÕß°—∫¬’π mecA ´÷Ëß∑”

Àπâ“∑’Ë —ß‡§√“–Àå penicillin-binding protein 2a (PBP2a)

∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ transpeptidase ∑”Àπâ“∑’Ë √â“ß™—Èπ‡ªªµ‘‚¥

‰°≈·§π‰¥â‡™àπ‡¥’¬«°—∫ PBP2 ·µà®—∫°—∫¬“‡¡∏‘´‘≈≈‘π·≈–

¬“°≈ÿà¡∫’µâ“·≈§·µ¡‰¥âπâÕ¬≈ß ‡ªìπº≈„Àâ‡™◊ÈÕ∑’Ë¡’ mecA

¥◊ÈÕµàÕ¬“∫’µâ“·≈§·µ¡∑ÿ°™π‘¥ ‡ªìπ‡Àµÿ„ÀâµâÕß„™â¬“∑’Ë¡’√“§“·æß

‡™àπ vancomycin(1) MRSA ®÷ß¡’∫∑∫“∑ ”§—≠∑“ß°“√·æ∑¬å

¡“°¢÷Èπ ∑—Èß‡ªìπ “‡Àµÿ°“√µ‘¥‡™◊ÈÕ ·æ√à√–∫“¥„π‚√ßæ¬“∫“≈

·≈–™ÿ¡™π °“√»÷°…“‚§√ß √â“ß∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ¬“‡¡∏‘´‘≈≈‘π

≈”¥—∫µàÕ¡“æ∫«à“¬’π mecA ‡ªìπ à«πÀπ÷Ëß¢Õß¥’‡ÕÁπ‡Õ

‡§≈◊ËÕπ∑’Ë‰¥â (mobile genetic elements; MGE) ™π‘¥Àπ÷Ëß∑’Ë

‡√’¬°«à“ staphylococcal cassette chromosome mec

(SCCmec) ®”·π°‰¥â‡ªìπ 7 ™π‘¥µ“¡Õß§åª√–°Õ∫∑’Ë·µ°µà“ß

°—π(4-6)  “¡“√∂µ√«®«‘‡§√“–Àå‰¥â¥â«¬«‘∏’ polymerase chain

reaction(5,7)  S. aureus ¡’§ÿ≥ ¡∫—µ‘°àÕ‚√§ Ÿß  “¡“√∂ √â“ß

toxin ·≈–‡Õπ‰´¡å‰¥âÀ≈“¬™π‘¥(3)  ®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫

®’‚π¡¢Õß Staphylococcus aureus  “¬æ—π∏ÿå°àÕ‚√§ æ∫«à“

‡™◊ÈÕ¥—ß°≈à“«¡’Õß§åª√–°Õ∫¢Õß®’‚π¡ ‡ªìπ¥’‡ÕÁπ‡Õ‡§≈◊ËÕπ∑’Ë‰¥â

∂÷ß√âÕ¬≈– 25 ª√–°Õ∫¥â«¬ ∑√“π ‚æ´Õπ (transposon)

æ≈“ ¡‘¥ ·∫§‡∑Õ√‘‚Õ‡ø®, pathogenicity islands  (PAI),

genomic islands(8,9) ·≈–ª√–‡¥Áπ ”§—≠ §◊Õ ¬’π°àÕ‚√§∫“ß

™π‘¥‡ªìπ à«πª√–°Õ∫¢Õß MGE ‡™àπ ¬’π Toxic shock

syndrome toxin-1 (tst-1), staphylococcal enterotoxin

(SEs), °≈ÿà¡ toxin ∑’ËÕÕ°ƒ∑∏‘Ï°—∫‡´≈≈å ‡™àπ exfoliative toxin,

leukocidin ·≈– hemolysin ÷́Ëß·∫§‡∑Õ√‘‚Õ‡ø® ·≈– PAI

µ√«®æ∫‚§√‚¡‚´¡À√◊Õæ≈“ ¡‘¥„π≈—°…≥–∑’Ë·Ωß (lysogeny)

„π®’‚π¡¢Õß S. aureus(10-12) ´÷Ëß·µ°µà“ß°—π‰ªµ“¡ “¬æ—π∏ÿå (8, 9)

¥—ßπ—Èπ°“√»÷°…“™π‘¥¢Õß¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫ MGEs ∑”„Àâ

∑√“∫∂÷ß§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ S. aureus ·≈–

Õ“®™à«¬æ¬“°√≥å§«“¡√ÿπ·√ß¢Õß°“√°àÕ‚√§„π·µà≈– “¬

æ—π∏ÿå‰¥â √«¡∑—Èß π—∫ πÿπ°“√ ◊∫ «π°“√√–∫“¥¢Õß‡™◊ÈÕ·µà≈–

 “¬æ—π∏ÿå„π‚√ßæ¬“∫“≈ ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

«‘∑¬“°“√√–∫“¥¢Õß¬’π°àÕ‚√§ (virulence genes) ‰¥â·°à sak

sea, sec, sel, sep, eta, tst-1, lukDE, lukSF-PV „π°≈ÿà¡

µ—«Õ¬à“ß S. aureus ∑—Èß°≈ÿà¡∑’Ë‰«·≈–¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π∑’Ë

·¬°‰¥â®“°‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ¥â«¬«‘∏’ PCR

«— ¥ÿ·≈–«‘∏’°“√
1. ·∫§∑’‡√’¬∑’Ë„™â»÷°…“

µ—«Õ¬à“ß‡™◊ÈÕ S. aureus ‡ªìπ‡™◊ÈÕ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬

‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‚¥¬ÀâÕßªØ‘∫—µ‘°“√Àπà«¬®ÿ≈™’««‘∑¬“

§≈‘π‘° ‚√ßæ¬“∫“≈»√’π§√‘π∑√å √–À«à“ß‡¥◊Õπæƒ»®‘°“¬π

æ.». 2549 ∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2550 ‡™◊ÈÕµ—«Õ¬à“ß‰¥â√—∫

°“√ ÿà¡Õ¬à“ß‡ªìπ√–∫∫ (systemic randomization) ‚¥¬‰¡à´È”

√“¬ºŸâªÉ«¬®”π«π 100 µ—«Õ¬à“ß ®”·π°‡ªìπ MSSA ·≈–

MRSA Õ¬à“ß≈– 50 µ—«Õ¬à“ß ‡™◊ÈÕ∑—ÈßÀ¡¥‰¥â√—∫°“√∑¥ Õ∫

°“√À¡—°¬àÕ¬πÈ”µ“≈·¡ππ‘∑Õ≈ °“√∑¥ Õ∫°“√¬àÕ¬ ≈“¬¥’

‡ÕÁπ‡Õ (deoxyribonuclease; DNase) (Becton Dickinson,

Cockeysville, USA) ·≈–§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ cefoxitin

(Oxoid, Basingstoke, Hampshire, England)

‡™◊ÈÕ∑ÿ°µ—«Õ¬à“ß‡°Á∫√—°…“„π skimmed milk (Oxoid) ∑’Ëº ¡

°≈’‡´Õ√Õ≈ (VWR International, Poole, England) √âÕ¬≈–

15 ∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬  ®π°«à“®–∑”°“√∑¥ Õ∫

¢âÕ¡Ÿ≈µ—«Õ¬à“ß àßµ√«®·≈–º≈°“√∑¥ Õ∫§«“¡‰«µàÕ “√µâ“π

®ÿ≈™’æ √«∫√«¡·≈–«‘‡§√“–Àå‚¥¬· ¥ß‡ªìπÕ—µ√“ à«π¢Õß

µ—«Õ¬à“ß·≈–°“√¥◊ÈÕ¬“·µà≈–™π‘¥
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·∫§∑’‡√’¬ “¬æ—π∏ÿåÕâ“ßÕ‘ß∑’Ë„™â„π°“√»÷°…“π’È ‡ªìπ‡™◊ÈÕ

MRSA  “¬æ—π∏ÿå N315 ¡’¬’π sak, sec, sel, sep, lukDE,

tst-1,  “¬æ—π∏ÿå Mu50 ¡’¬’π sea,  “¬æ—π∏ÿå 85/2082 (·¬°

‰¥â®“°ª√–‡∑»π‘«´’·≈π¥å) ·≈– “¬æ—π∏ÿå IVa  “¬æ—π∏ÿå 2172

¡’¬’π lukSF-PV ‡™◊ÈÕ∑—ÈßÀ¡¥‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°

¡À“«‘∑¬“≈—¬®Ÿ‡∑π‚¥ ª√–‡∑»≠’ËªÿÉπ  à«π‡™◊ÈÕµ—«Õ¬à“ß∑’Ë¡’¬’π eta

(exfoliative toxin A) ‡ªìπ‡™◊ÈÕµ—«Õ¬à“ß∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬

‚√ßæ¬“∫“≈»√’π§√‘π∑√å  “¬æ—π∏ÿå 0703302621 ´÷Ëß‰¥â√—∫

°“√¬◊π¬—π‚¥¬°“√«‘‡§√“–Àå≈”¥—∫‡∫ ·≈â«

2. °“√ °—¥¥’‡ÕÁπ‡Õ·≈–µ√«®À“¬◊π¬—π MRSA

°“√ °—¥¥’‡ÕÁπ‡Õ‡™◊ÈÕµ—«Õ¬à“ß∑”µ“¡«‘∏’ Cetyltrimethyl

ammonium bromide (CTAB) phenol-chloroform

extraction(13) ‚¥¬„™â 0.2 mg/ml Lysostaphin (L0761,

Sigma-Aldrich Inc., Germany) ‡ªìπ “√‡§¡’¬àÕ¬ ≈“¬

ºπ—ß‡´≈≈å ¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡ ’́¬ 

®π°«à“®–π”¡“„™â»÷°…“µàÕ‰ª ¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥âπ”¡“µ√«®

 Õ∫§ÿ≥¿“æ¢Õß¥’‡ÕÁπ‡Õ ¬◊π¬—π ªï´’ å S. aureus ¥â«¬°“√

µ√«®À“¬’π nuc ·≈–§ÿ≥ ¡∫—µ‘°“√¥◊ÈÕ¬“‡¡∏‘´‘≈≈‘π¥â«¬°“√

µ√«®À“¬’π mecA ¥â«¬«‘∏’ multiplex PCR ‚¥¬ „™â primer

16SrRNA-F (5 à-GTAGGTGGCAAGCGTTATCC-3 à)

·≈– 16SrRNA-R (5 à-CGCACATCAGCGTCAG-3 à)(14),

primer nucF20 (5 à-TGCTATGATTGTGG TAGCCATC-

3 à) ·≈– nucF120 (5 à-TACAGTTTCATGATTCGTCCCC-3 à)

·≈– primer MECA P4 (5 à-TCCAGATTACAAC TTCACCAGG-

3 à) ·≈– MECA P7 (5 à-CCACTTCATATCTTGT AA

CG-3 à) (7)  à«πª√–°Õ∫ ”À√—∫ M-PCR „πªØ‘°‘√‘¬“ 25 µl

ª√–°Õ∫¥â«¬ 1X PCR buffer, 200 µM dNTP (Promega,

Medicson, WI, USA), 0.5 µM nucF20, nucR120, MECA

P4 ·≈– MECA P7, 0.2 µM 16S rDNA-F ·≈– 16S

rDNA-R, 1 U Taq polymerase (New England Biolabs,

Ontario, Canada) ·≈–¥’‡ÕÁπ‡Õµ—«Õ¬à“ß 1 µl  ªØ‘°‘√‘¬“ M-

PCR ª√–°Õ∫¥â«¬ pre-denaturation 95C 5 π“∑’ ·≈–

µ“¡¥â«¬ denaturation ∑’Ë 95C 1 π“∑’, annealing ∑’Ë 53C

1 π“∑’, extension ∑’Ë 72C 1 π“∑’ 30 √Õ∫ ·≈– final

extension 72C 7 π“∑’  ‚¥¬„™â‡§√◊ËÕß PCT-200 (MJ

Research Inc, USA)  PCR product ∑’Ë‰¥âπ”‰ª·¬°¥â«¬ 1.5 %

agarose gel (Promega, USA) electrophoresis ·≈–¬âÕ¡¥â«¬

0.5 mg/ml ethidium bromide (Boehringer Mannheim,

Germany) PCR product ∑’Ë‰¥â®“° primer ∑—Èß “¡§Ÿà ¡’¢π“¥

228, 162 ·≈– 100 base pairs µ“¡≈”¥—∫  Primer ∑’Ë„™â

„π°“√»÷°…“π’È —ß‡§√“–Àå‚¥¬ Operon, Germany

3. °“√µ√«® Õ∫™π‘¥¢Õß SCCmec typing

°“√µ√«® Õ∫ SCCmec ∑”µ“¡«‘∏’ Oliviera ·≈–§≥–(7)

4. °“√µ√«®À“¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈–

MGE ‚¥¬«‘∏’ simplex ·≈– multiplex PCR

     °“√µ√«®À“¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈–

MGE ‚¥¬«‘∏’ simplex ·≈– Multiplex PCR Primer  ”À√—∫

°“√µ√«®À“¬’π°àÕ‚√§∑—ÈßÀ¡¥∑’Ë„™â„π°“√»÷°…“π’È ‚¥¬·∫àß PCR

ÕÕ°‡ªìπ 4 ªØ‘°‘√‘¬“ · ¥ß‰«â„π µ“√“ß∑’Ë 1 ·µà≈–À≈Õ¥∑¥ Õ∫
25 µl  ª√–°Õ∫¥â«¬ 1X PCR buffer (NEB), 200 µM dNTP
(Promega, USA), primer ·µà≈– “¬‡¢â¡¢âπ 0.5 µM, Taq
polymerase (NEB) 1 U ·≈– DNA ¢Õß‡™◊ÈÕµ—«Õ¬à“ß 0.5 µl
·≈–‡µ‘¡πÈ”°≈—Ëπ§√∫ 25 µl ªØ‘°‘√‘¬“ PCR ‡™àπ‡¥’¬«°—∫°“√
µ√«®¬◊π¬—π¬’π mecA ¬°‡«âπ annealing ∑’ËÕÿ≥À¿Ÿ¡‘ 55C
5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√µ√«®À“¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫·∫§‡∑Õ√‘‚Õ
‡ø®·≈– MGEs π”¡“«‘‡§√“–Àå‚¥¬§”π«≥√âÕ¬≈–„π·µà≈–
°≈ÿà¡µ—«Õ¬à“ß·≈–‡ª√’¬∫‡∑’¬∫‚¥¬„™â ∂‘µ‘ Z-test

°“√»÷°…“§√—Èßπ’È‰¥â√—∫°“√√—∫√Õß¥â“π®√‘¬∏√√¡°“√«‘®—¬®“°
§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
‡≈¢∑’Ë HE510216

º≈°“√»÷°…“
µ—«Õ¬à“ß S. aureus ∑’Ë‰¥â√—∫°“√ ÿà¡·¬°®“°ºŸâªÉ«¬®”π«π

100 √“¬ ®”·π°‡ªìπ MSSA ·≈– MRSA Õ¬à“ß≈– 50 µ—«Õ¬à“ß

µ—«Õ¬à“ß∑’Ë·¬° S. aureus ‰¥â‡æ’¬ß™π‘¥‡¥’¬« ‚¥¬‰¡à¡’‡™◊ÈÕ

™π‘¥Õ◊ËπÊ ªπ‡ªóôÕπ‡≈¬¡’®”π«π 55 µ—«Õ¬à“ß ·¬°‡ªìπ MSSA

®”π«π 33 µ—«Õ¬à“ß ·≈– MRSA 22 µ—«Õ¬à“ß µ—«Õ¬à“ß∑’Ë

‡À≈◊Õ‡ªìπµ—«Õ¬à“ß∑’Ëæ∫‡™◊ÈÕ™π‘¥Õ◊Ëπ√à«¡¥â«¬ ·µà®”π«π‚§‚≈π’

¢Õß S. aureus æ∫‰¥â„π®”π«π∑’Ë¡“°°«à“·∫§∑’‡√’¬™π‘¥Õ◊Ëπ

(predominant colonies) ™π‘¥¢Õßµ—«Õ¬à“ß àßµ√«®∑’Ë·¬°

‡™◊ÈÕ‡À≈à“π’È· ¥ß„π µ“√“ß∑’Ë 2

1. º≈°“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ

º≈°“√∑¥ Õ∫§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ æ∫«à“ MSSA

¡’§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ∑ÿ°™π‘¥∑’Ë∑¥ Õ∫„π√–¥—∫ Ÿß

µ√ß¢â“¡°—∫ MRSA ´÷Ëß· ¥ß§ÿ≥ ¡∫—µ‘¥◊ÈÕ¬“À≈“¬¢π“π

(multi-drug resistance) §◊Õ ¥◊ÈÕµàÕ¬“ ciprofloxacin,

cotrimoxazole, gentamicin, ·≈– clindamycin √âÕ¬≈– 100
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µ“√“ß∑’Ë 1 Primer ∑’Ë„™â„π°“√µ√«®À“¬’π°àÕ‚√§ —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®

µ“√“ß∑’Ë 2 · ¥ßµ—«Õ¬à“ß·¬°‡™◊ÈÕ MRSA ·≈– MSSA ®“°ºŸâªÉ«¬ 100 √“¬ √–À«à“ß‡¥◊Õπæƒ»®‘°“¬π 2549-¡‘∂ÿπ“¬π 2550
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 ”À√—∫°≈ÿà¡¬“∑’Ë„™â√—°…“°“√µ‘¥‡™◊ÈÕ MRSA æ∫«à“ ¥◊ÈÕµàÕ¬“

fosfomycin ·≈– fusidic acid √âÕ¬≈– 28 (14/50) ·≈–

√âÕ¬≈– 4 (2/50) µ“¡≈”¥—∫ ·µà MRSA ·≈– MSSA ∑ÿ°

µ—«Õ¬à“ß ¬—ß§ß‰«µàÕ¬“ vancomycin

2. ™π‘¥¢Õß SCCmec type

®“°°“√µ√«® Õ∫™π‘¥¢Õß SCCmec „π MRSA æ∫‡æ’¬ß

2 ™π‘¥ §◊Õ type-III SCCmec ®”π«π 31 µ—«Õ¬à“ß (√âÕ¬≈–

62 ¢Õß MRSA) ·≈– type-IIIA SCCmec ®”π«π 19 µ—«Õ¬à“ß

(√âÕ¬≈– 38 ¢Õß MRSA)

3. §«“¡ —¡æ—π∏å¢Õß·∫∫·ºπ§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ°—∫

MRSA ·≈– MSSA

‡¡◊ËÕ«‘ ‡§√“–Àå™π‘¥¢Õß MRSA ·≈– MSSA

°—∫·∫∫·ºπ§«“¡‰«µàÕ “√µâ“π®ÿ≈™’æ 9 ™π‘¥ æ∫«à“ MRSA

∑ÿ° “¬æ—π∏ÿå¥◊ÈÕµàÕ¬“ ciprofloxacin, trimethroprim-

sulfamethoxazole, gentamicin, ·≈– clindamycin, ¥◊ÈÕµàÕ

¬“ erythromycin, fosfomycin, fusidic acid √âÕ¬≈– 98,

14, ·≈– 2 µ“¡≈”¥—∫ ·µà¬—ß§ß‰«µàÕ¬“ vancomycin ∑’Ëπà“

 —ß‡°µ §◊Õ °≈ÿà¡ type-III SCCmec ¥◊ÈÕµàÕ¬“ fosfomycin

√âÕ¬≈– 19.3 ¢≥–∑’Ë type-IIIA ¥◊ÈÕµàÕ¬“ fosfomycin ‡æ’¬ß

√âÕ¬≈– 5.3  ¢≥–∑’Ë MSSA ‡°◊Õ∫∑—ÈßÀ¡¥‰«µàÕ¬“µâ“π®ÿ≈™’æ

¬°‡«âπ‡æ’¬ß√âÕ¬≈– 2 ‡∑à“π—Èπ∑’Ë¥◊ÈÕ¬“ trimethroprim-

sulfamethoxazole

4. ¬’π°àÕ‚√§∑’Ë —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI

º≈°“√µ√«®«‘‡§√“–Àå¬’π°àÕ‚√§ 9 ™π‘¥∑’Ë‡°’Ë¬«¢âÕß°—∫

·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI ¥—ß· ¥ß„π µ“√“ß∑’Ë 3 æ∫«à“

S. aureus ∑’Ëæ∫„π‚√ßæ¬“∫“≈»√’π§√‘π∑√å ¡’¬’π lukDE ·≈–

sak ‡ªìπ à«π„À≠à ‚¥¬‡©æ“–°≈ÿà¡ MRSA °≈à“«§◊Õ µ√«®æ∫¬’π

lukDE „π MRSA ·≈– MSSA √âÕ¬≈– 94 ·≈– 86 µ“¡

≈”¥—∫ ·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05)  à«π

sak æ∫„π MRSA √âÕ¬≈– 96 ¢≥–∑’Ëæ∫„π MSSA √âÕ¬≈–

80  ®“°°“√∑¥ Õ∫∑“ß ∂‘µ‘ (Z-test) æ∫«à“ ·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05)  æÕÕπÿ¡“π‰¥â«à“¬’π

°àÕ‚√§∑—Èß Õß™π‘¥π’È ‡ªìπ¬’π∑’Ëæ∫∑—Ë«‰ª„πª√–™“°√¢Õß

S. aureus „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“ ≥ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å

 ”À√—∫°≈ÿà¡¬’π leukocidin ∑’Ë¡’√“¬ß“π°àÕÕ“°“√√ÿπ·√ß §◊Õ

lukSF-PV º≈°“√»÷°…“§√—Èßπ’È æ∫‡©æ“–„πµ—«Õ¬à“ß‡™◊ÈÕ MSSA

®”π«π 10 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 20  à«π°≈ÿà¡¬’π SEs æ∫

«à“ MRSA ·≈– MSSA ¡’¬’π SEs ∑’Ë·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘  (P < 0.05) °≈à“«§◊Õ µ√«®æ∫ sea, sec,

sel, sep ®”π«π 32 (√âÕ¬≈– 64), 12 (√âÕ¬≈– 24), 1 (√âÕ¬

µ“√“ß∑’Ë 3 °“√°√–®“¬µ—«¢Õß SCCmec ·≈–¬’π°àÕ‚√§ 9 ™π‘¥ „π‡™◊ÈÕ S.aureus ∑’Ë‰«·≈–¥◊ÈÕµàÕ¬“‡¡∏‘´‘≈≈‘π∑’Ë·¬°‰¥â®“°

ºŸâªÉ«¬‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ √–À«à“ß‡¥◊Õπ æƒ»®‘°“¬π 2549- ¡‘∂ÿπ“¬π 2550
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≈– 2), 0 (√âÕ¬≈– 0) µ—«Õ¬à“ß„π°≈ÿà¡ MRSA µ“¡≈”¥—∫   à«π

„π MSSA æ∫ 15 (√âÕ¬≈– 30), 26 (√âÕ¬≈– 52), 10 (√âÕ¬

≈– 20) ·≈– 4 (√âÕ¬≈– 8) µ“¡≈”¥—∫  ‚¥¬ √ÿª§◊Õ ‡™◊ÈÕ

MRSA ª√“°Ø¬’π sea ‡¥àπ™—¥°«à“„π MSSA ·µà¬’π SEs Õ◊ËπÊ

°≈—∫æ∫„π MSSA ¡“°°«à“  πÕ°®“°π’È¬—ßæ∫Õ’°¥â«¬«à“ ¬’π

sea æ∫„π type-III SCCmec MRSA ¡“°°«à“°≈ÿà¡

type-IIIA SCCmec

 ”À√—∫¬’π°àÕ‚√§√ÿπ·√ß°—∫º‘«Àπ—ß §◊Õ ¬’π eta æ∫„π

µ—«Õ¬à“ß S. aureus „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‡æ’¬ß 2 µ—«Õ¬à“ß

‡©æ“–°≈ÿà¡ MSSA ‡∑à“π—Èπ  ´÷Ëßµ—«Õ¬à“ß∑—Èß Õß·¬°‰¥â®“°

·º≈‡ªî¥¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√øÕ°‚≈À‘µ∑’ËÀπà«¬‰µ‡∑’¬¡ ·≈–

®“°‡ ¡À–¢ÕßºŸâªÉ«¬ ÷́Ëß¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“ —¡æ—π∏å°—∫

≈—°…≥–Õ“°“√∑“ß§≈‘π‘°À√◊Õ‰¡à  ·≈–¬’π°àÕ‚√§√ÿπ·√ßÕ’°

™π‘¥Àπ÷Ëß§◊Õ tst-1 ́ ÷Ëß‡°’Ë¬«¢âÕß°—∫¿“«– toxic shock syndrome

‰¡àæ∫„πµ—«Õ¬à“ß‡™◊ÈÕ„π°“√»÷°…“π’È

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
¬’π°àÕ‚√§À√◊Õ virulence gene ‰¥â√—∫§«“¡ π„®¡“°¢÷Èπ

„π°≈ÿà¡π—°«‘®—¬ Staphylococcus ¥â«¬¢âÕ¡Ÿ≈≈”¥—∫‡∫ · ¥ß

„Àâ‡ÀÁπ«à“¬’π°àÕ‚√§‡À≈à“π’È¡—°Õ¬Ÿà∫π™‘Èπ à«π¥’‡ÕÁπ‡Õ∑’Ë‡§≈◊ËÕπ∑’Ë‰¥â

(MGEs)(8, 9) ∫àß∫Õ°∂÷ß§«“¡ “¡“√∂°“√·æ√à°√–®“¬¬’π

‡À≈à“π—Èπ‰ª¬—ß‡´≈≈å·∫§∑’‡√’¬Õ◊Ëπ ·≈–Õ“®„™â‡ªìπ genetic

marker  ”À√—∫®”·π° “¬æ—π∏ÿå‰¥â  ¬’π°àÕ‚√§ ”§—≠‡À≈à“π’È‰¥â·°à

sak, sea, sec, sel, sep, lukDE, lukSF-PV, tst-1 ·≈– eta

∑’Ëæ∫ª√“°Ø∫π®’‚π¡¢Õß·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI ∑’Ë·Ωßµ—«

Õ¬Ÿà„π‚§√‚¡‚´¡¢Õß S. aureus(9)  ∑—Èß·∫§‡∑Õ√‘‚Õ‡ø®·≈– PAI

µà“ß‡ªìπ MGE ·µà¡’¢π“¥·≈–‚§√ß √â“ß∑’Ë·µ°µà“ß°—π °≈à“«§◊Õ

·∫§‡∑Õ√‘‚Õ‡ø®‡ªìπ‰«√— ∑’Ë “¡“√∂·∑√°‡¢â“‰ª„π®’‚π¡À√◊Õ

§√Õ∫ß”°√–∫«π°“√ √â“ß‚ª√µ’π ”À√—∫ √â“ß‰«√— „À¡àæ√âÕ¡°—∫

 √â“ß‚ª√µ’π°àÕ‚√§‰ª¥â«¬  à«π PAI ¡’¢π“¥„À≠à°«à“‡ø®

¡—°‡ªìπ®’‚π¡¢Õß·∫§∑’‡√’¬™π‘¥Õ◊Ëπ∑’Ë·∑√°‡¢â“‰ª„πµ”·Àπàß

∑’Ë®”‡æ“–‡π◊ËÕß®“°¡’¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡§≈◊ËÕπ¬â“¬(9,12) ®“°

°“√»÷°…“π’Èæ∫«à“ S. aureus ∑—Èß°≈ÿà¡ MRSA ·≈– MSSA

ª√“°Ø¬’π sak ·≈– lukDE „π®’‚π¡∂÷ß√âÕ¬≈– 88 ·≈– 90

µ“¡≈”¥—∫ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°≈ÿà¡ MRSA ´÷Ëß‡ªìπ∑’Ë∑√“∫¥’

«à“‡ªìπ‡™◊ÈÕ°àÕ‚√§¡’¬’π∑—Èß Õß™π‘¥π’È ∂÷ß√âÕ¬≈– 90  ¬’π sak

§«∫§ÿ¡°“√ √â“ß staphylokinase ÷́Ëß‡æ‘Ë¡§ÿ≥ ¡∫—µ‘¬àÕ¬

 ≈“¬‚ª√µ’π ‡ªìπº≈„Àâ‡°‘¥°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ ™à«¬„Àâ‡™◊ÈÕ

√ÿ°√“π‡π◊ÈÕ‡¬◊ËÕ‰¥â¥’¬‘Ëß¢÷Èπ °“√µ√«®æ∫«à“ “¬æ—π∏ÿå„¥ √â“ß

staphylokinase ‰¥â Õ“®™à«¬Õ∏‘∫“¬∂÷ß§ÿ≥ ¡∫—µ‘√ÿ°√“π

‡π◊ÈÕ‡¬◊ËÕ¢Õß‡™◊ÈÕ S. aureus  “¬æ—π∏ÿåπ—ÈπÊ ‰¥â(20)  Sung ·≈–

§≥–æ∫«à“¬’π sak æ∫¡“°„π S. aureus ∑’Ë°àÕ‚√§„π§π¡“°

°«à“„π«—«  ‡ªìπ‰ª‰¥â«à“ S. aureus ¡’«‘«—≤π“°“√ª√—∫µ—«

®”‡æ“–°—∫™π‘¥¢Õß‚Œ µå¡“°¢÷Èπ · ¥ß∂÷ß«‘«—≤π“°“√√à«¡°—π

√–À«à“ß S. aureus °—∫·∫§‡∑Õ√‘‚Õ‡ø®∑’Ë¡’¬’π sak °—∫‚Œ µå

∑’Ë‡ªìπ¡πÿ…¬å(21) ´÷Ëß°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“¬’π sak æ∫„π

µ—«Õ¬à“ß‡™◊ÈÕ S. aureus ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‡ªìπ à«π„À≠à

¬’π°àÕ‚√§ ”§—≠Õ’°°≈ÿà¡Àπ÷Ëß §◊Õ ¬’π —ß‡§√“–Àå leukocidin

§◊Õ lukDE ·≈– lukSF-PV  toxin ∑’Ë —ß‡§√“–Àå®“°¬’π∑—Èß

 Õß™π‘¥π’È¡’≈—°…≥–‡ªìπ bi-component leukocidin ª√–°Õ∫

¥â«¬ subunit ¬àÕ¬Ê lukDE ∑’Ëµ√«®æ∫„π°≈ÿà¡µ—«Õ¬à“ß

S. aureus „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å ¡’ —¥ à«π Ÿß‡™àπ‡¥’¬«

°—∫¬’π sak  ‚¥¬‡©æ“–°≈ÿà¡ MRSA °“√°√–®“¬¢Õß¬’π lukDE

„π S. aureus ·µ°µà“ß°—π‰ªµ“¡°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“ Ben

Nejma »÷°…“„πª√–‡∑»µŸπ’‡´’¬ √“¬ß“π°“√µ√«®æ∫¬’π lukDE

„π MRSA ‰¥â∂÷ß√âÕ¬≈– 92.4(22) ·≈– “¬æ—π∏ÿå Community-

acquired MRSA (CA-MRSA) ∑’Ë√–∫“¥„À¡à„πΩ√—Ëß‡» (23)

·µà°“√»÷°…“‡©æ“– MSSA „πºŸâªÉ«¬ implant orthopedic

infection æ∫„π —¥ à«π∑’ËπâÕ¬°«à“ §◊Õ√âÕ¬≈– 67 (24)

¬’π lukSF-PV ‡ªìπ leukocidin Õ’°™π‘¥Àπ÷Ëß∑’Ë¬Õ¡√—∫

„πªí®®ÿ∫—π«à“‡ªìπ¬’π°àÕ‚√§√ÿπ·√ß∑’Ëæ∫„π CA-MRSA(25) ·¡â«à“

°“√»÷°…“π’È®–‰¡àæ∫„π MRSA ·µà PVL toxin „π MSSA

¡’§«“¡ ”§—≠‰¡àπâÕ¬‰ª°«à“ MRSA ¡’√“¬ß“πºŸâªÉ«¬ HIV

‡ ’¬™’«‘µ¥â«¬Õ“°“√ necrotizing pneumonia ®“°‚√ß

æ¬“∫“≈»√’π§√‘π∑√å(26) ·≈–°“√«‘®—¬§√—Èßπ’È¬◊π¬—πº≈°“√»÷°…“

¢Õß Chumpol ·≈–§≥–(27) √“¬ß“π‰«â„πªï §.». 2006 ·≈–

S. aureus ∑’Ë¡’¬’π PVL π—Èππà“®–¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ

°√√¡ ‡π◊ËÕß®“° agr type ¢Õß S. aureus ‡À≈à“π’Èæ∫‰¥â∑—Èß 4

™π‘¥ (‰¡à‰¥â· ¥ßº≈°“√»÷°…“‰«â) · ¥ß„Àâ‡ÀÁπ«à“ PVL πà“

®–æ∫¡“°„πª√–™“°√ S. aureus „π™ÿ¡™π®—ßÀ«—¥¢Õπ·°àπ

·≈–¬—ß‰¡à‡ªìπ clone ∑’Ë™—¥‡®ππ—° ‚¥¬∑—Ë«‰ª S. aureus ∑’Ë¡’¬’π

lukSF-PV  æ∫πâÕ¬(28) ·µà¡’√“¬ß“π°“√µ√«®æ∫ lukSF-PV

„πµ—«Õ¬à“ß S. aureus ∑’Ë°àÕ‚√§ Ÿß°«à“√âÕ¬≈– 10 ‡™àπ∑’Ëæ∫„π

°“√»÷°…“π’È(29,30)  °“√µ√«®æ∫¬’π lukSF-PV „π MSSA

®÷ß‡ªìπ genetic marker  ”§—≠∑’ËÕ“®™à«¬„Àâ·æ∑¬å¥Ÿ·≈√—°…“

ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ¥â«¬§«“¡√–¡—¥√–«—ß¬‘Ëß¢÷Èπ
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 ”À√—∫°“√°√–®“¬¢Õß°≈ÿà¡¬’π SEs „π S. aureus §◊Õ

sea, sec, sel ·≈– sep æ∫√âÕ¬≈– 47, 40, 11 ·≈– 4

µ“¡≈”¥—∫ ‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡ MRSA ·≈–

MSSA æ∫«à“ MRSA æ∫ sea  Ÿß°«à“ MSSA (P < 0.05)

¢≥–∑’Ë¬’π sec, sel ·≈– sep æ∫„π MSSA  Ÿß°«à“ (P < 0.05)

πÕ°®“°π’È¬—ßæ∫«à“ sea æ∫„π type-III SCCmec ¡“°°«à“ type-

IIIA SCCmec MRSA  SEA toxin ‡ªìπ toxin ∑’Ë‰¥â√—∫°“√

»÷°…“Õ¬à“ß°«â“ß¢«“ß æ∫∫àÕ¬„π S. aureus ∑’Ë∑”„Àâ‡°‘¥

Õ“À“√‡ªìπæ‘…(31), sepsis(32)   à«π¬’π°àÕ‚√§∑’Ëæ∫πâÕ¬À√◊Õ‰¡à

æ∫‡≈¬ ‰¥â·°à eta (√âÕ¬≈– 2) ·≈– tst-1 µ“¡≈”¥—∫ · ¥ß

„Àâ‡ÀÁπ«à“ ª√–™“°√¢Õß S. aureus „π‡¢µ®—ßÀ«—¥¢Õπ·°àπ

¡’¬’π°àÕ‚√§√ÿπ·√ß∑—Èß Õß™π‘¥π’ÈπâÕ¬¡“°

‚¥¬ √ÿªæ∫«à“ S. aureus ∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬‚√ß

æ¬“∫“≈»√’π§√‘π∑√å ¡’¬’π°àÕ‚√§ —¡æ—π∏å°—∫·∫§‡∑Õ√‘‚Õ‡ø®·≈–

PAI À≈“¬™π‘¥ ∫“ß™π‘¥æ∫„πÕ—µ√“∑’Ë Ÿß ‡™àπ lukDE ·≈–

sak  à«π¬’πÕ◊Ëπ Êæ∫„πÕ—µ√“∑’Ë·µ°µà“ß°—π‰ª °“√»÷°…“π’È

· ¥ß„Àâ‡ÀÁπ«à“  “¬æ—π∏ÿå¢Õß MRSA ∑’Ëæ∫„π‚√ßæ¬“∫“≈

Õ“®¡’≈—°…≥–‡ªìπ clone ‡π◊ËÕß®“°§«“¡À≈“°À≈“¬¢Õß¬’π°≈ÿà¡

SEs πâÕ¬°«à“°≈ÿà¡ MSSA  °“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“§√—Èß

·√°‡°’Ë¬«°—∫¬’π°àÕ‚√§√ÿπ·√ß¢Õß S. aureus „π‚√ßæ¬“∫“≈

»√’π§√‘π∑√å¥â«¬‡∑§π‘§ PCR  ¢âÕ¡Ÿ≈§«“¡À≈“°À≈“¬∑“ß

æ—π∏ÿ°√√¡„π‡™‘ß¬’π°àÕ‚√§ Õ“®‡ªìπª√–‚¬™πå ”À√—∫®”·π°

 “¬æ—π∏ÿå ‡™‘ß«‘∑¬“°“√√–∫“¥‚√ßæ¬“∫“≈ (hospital

epidemiology) ·≈– π—∫ πÿπ°“√√—°…“°“√µ‘¥‡™◊ÈÕ™π‘¥π’È

°‘µµ‘°√√¡ª√–°“»
°“√»÷°…“π’È‰¥â√—∫°“√ π—∫ πÿπ®“°¡À“«‘∑¬“≈—¬¢Õπ·°àπ

¿“¬„µâ‚§√ß°“√ π—∫ πÿππ—°«‘®—¬„À¡à ªïß∫ª√–¡“≥ 2549
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∫∑§—¥¬àÕ
Õ–‚ª‰≈‚ª‚ª√µ’πÕ’ (apoE) ‡ªìπÕß§åª√–°Õ∫Àπ÷Ëß∑’ËÕ¬Ÿà∫πº‘«¢Õß‰≈‚ª‚ª√µ’π ¡’∫∑∫“∑ ”§—≠„π«‘∂’‡¡·∑∫Õ≈‘´÷¡¢Õß‰¢¡—π

apoE „π¡πÿ…¬åª√–°Õ∫¥â«¬ 3 ‰Õ‚´øÕ√å¡ ‰¥â·°à apoE2, apoE3 ·≈– apoE4 ÷́Ëß‡ªìπº≈º≈‘µ®“°Õ—≈≈’≈ 3 ™π‘¥ §◊Õ ε2, ε3

·≈– ε4 µ“¡≈”¥—∫ ·≈–Õ—≈≈’≈·µà≈–™π‘¥¡’º≈µàÕ√–¥—∫‰¢¡—π„π‡≈◊Õ¥·µ°µà“ß°—π·≈–Õ“®π”‰ª Ÿà°“√‡°‘¥¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘‰¥â

°“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕÀ“§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßÕ–‚ª‰≈‚ª‚ª√µ’πÕ’®’π (APOE) °—∫√–¥—∫‰¢¡—πµà“ßÊ

„π‡≈◊Õ¥„π§π‰∑¬ °≈ÿà¡°“√»÷°…“ª√–°Õ∫¥â«¬Õ“ “ ¡—§√∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥ª°µ‘®”π«π 121 §π °—∫°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π

„π‡≈◊Õ¥º‘¥ª°µ‘®”π«π 125 §π ∑”°“√ °—¥¥’‡ÕÁπ‡Õ®“°‡¡Á¥‡≈◊Õ¥¢“«·≈–µ√«®À“®’‚π‰∑ªá¢Õß APOE ¥â«¬‡∑§π‘§  PCR-RFLP

æ∫§«“¡∂’ËÕ—≈≈’≈¢Õß ε2, ε3 ·≈– ε4 ‡∑à“°—∫√âÕ¬≈– 9.3, 77.8 ·≈– 12.8  µ“¡≈”¥—∫ ·≈–§«“¡∂’Ë¢Õß APOE ®’‚π‰∑ªá

ε2/ε2, ε3/ε3, ε4/ε4, ε2/ε3, ε2/ε4 ·≈– ε3/ε4 §◊Õ √âÕ¬≈– 1.2, 62.2, 0.8, 11.8, 4.5 ·≈– 19.5 µ“¡≈”¥—∫ §«“¡∂’Ë

Õ—≈≈’≈·≈–®’‚π‰∑ªá¢Õß APOE ‰¡à¡’§«“¡·µ°µà“ß°—π„πÕ“ “ ¡—§√∑—Èß Õß°≈ÿà¡ §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß APOE ‰¡à¡’

§«“¡ —¡æ—π∏å°—∫§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ ‡æ»™“¬¡’√–¥—∫‰¢¡—π∫“ß™π‘¥ Ÿß°«à“‡æ»À≠‘ß„π∫“ß®’‚π‰∑ªá

·≈–Õ“ “ ¡—§√°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘¡’√–¥—∫‰¢¡—π à«π„À≠à Ÿß°«à“°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥ª°µ‘ ∑—Èßπ’ÈÕ“®¡’ “‡Àµÿ®“°ªí®®—¬

·≈–§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß®’πÕ◊ËπÊ

§” ”§—≠: §«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢ÕßÕ–‚ª‰≈‚ª‚ª√µ’πÕ’®’π, √–¥—∫‰¢¡—π„π‡≈◊Õ¥, ¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘
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Apolipoprotein E gene polymorphism and dyslipidemia in Thais
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Abstract
Apolipoprotein E (apoE) is a constituent on lipoprotein surface and plays an important role in lipid metabolism.

There are three common isoforms of human apoE, designed apoE2, apoE3 and apoE4 that are coded by three

polymorphic alleles of the APOE genes, ε2, ε3 and ε4. Polymorphism of APOE influences the blood lipid

concentration and may contribute to susceptibility to dyslipidemia. The present study was therefore to investigate

the role of APOE polymorphism on blood lipid levels in Thai individuals. A total of 121 normolipidemic and 125

dyslipidemic subjects were recruited. DNA was isolated from peripheral blood leukocytes and APOE genotypes

were determined by PCR-RFLP. Allele frequencies of ε2, ε3 and ε4  were 9.3%, 77.8% and 12.8%, respectively.

The respective prevalence of APOE genotypes for ε2/ε2, ε3/ε3, ε4/ε4, ε2/ε3, ε2/ε4 and ε3/ε4 were 1.2%,

62.2%, 0.8%, 11.8%, 4.5% and 19.5%. The frequencies of APOE allele and genotype of both groups as well as

the relation of APOE genotypes to the risk of dyslipidemia were not significantly different. The elevation of some

lipid parameters observed in male subjects and the higher level of lipid profile in dyslipidemic group may be due

to other factors and gene polymorphisms.

Key words: Apolipoprotein E Gene (APOE),  Polymorphism, Blood Lipid Levels, Dyslipidemia
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∫∑π”
‚√§À≈Õ¥‡≈◊Õ¥À—«„®‡ªìπ “‡Àµÿ ”§—≠¢Õß§«“¡æ‘°“√

·≈–°“√‡ ’¬™’«‘µ¢Õß‚≈°·≈–ª√–‡∑»‰∑¬(1) ‚√§π’È‡°‘¥®“°

À≈“¬ªí®®—¬‡ ’Ë¬ß¥â«¬°—π ‰¥â·°à Õ“¬ÿ ‡æ» §«“¡Õâ«π ¿“«–∑’Ë¡’

√–¥—∫‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ (dyslipidemia) °“√ Ÿ∫∫ÿÀ√’Ë ·≈–

ªí®®—¬∑“ßæ—π∏ÿ°√√¡ ‡ªìπµâπ(2) Õ¬à“ß‰√°Áµ“¡∫“ßªí®®—¬‡ ’Ë¬ß

 “¡“√∂ªÑÕß°—π¥â«¬°“√§«∫§ÿ¡À√◊Õª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡

„Àâ‡À¡“– ¡ ·µà∂â“À“°°“√¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘

‡ªìπº≈¡“®“°ªí®®—¬∑“ßæ—π∏ÿ°√√¡°Á‰¡àÕ“®À≈’°‡≈’Ë¬ß‰¥â

·µàµâÕß§«∫§ÿ¡À√◊Õ≈¥ªí®®—¬‡ ’Ë¬ßÕ◊ËπÊ„ÀâπâÕ¬∑’Ë ÿ¥·∑π

Õ–‚ª‰≈‚ª‚ª√µ’πÕ’ (apolipoproteinE; apoE) ‡ªìπ

arginine-rich glycoprotein ª√–°Õ∫¥â«¬°√¥Õ–¡‘‚π 299 µ—«

‡ªìπÕß§åª√–°Õ∫Àπ÷Ëß∑’Ëæ∫Õ¬Ÿà∫πº‘«¢Õß‰≈‚ª‚ª√µ’π(6)

¡’∫∑∫“∑ ”§—≠„π°√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡¢Õß‰≈‚ª‚ª√µ’π

·≈–„π°“√§«∫§ÿ¡√–¥—∫À√◊Õ°”®—¥ remnants ¢Õß triglyceride

rich lipoproteins (TGRL, ‰¥â·°à chylomicrons ·≈– very

low density lipoproteins; VLDL) ÷́Ëß¡’§«“¡‡ªìπ

atherogenicity  ŸßÕÕ°®“°°√–· ‡≈◊Õ¥(7) ‚¥¬ apoE

∑”Àπâ“∑’Ë‡ªìπ ligand „Àâ°—∫‰≈‚ª‚ª√µ’π„π°“√®—∫°—∫ receptors

∫πº‘«¢Õß‡´≈≈åµ—∫ ‡™àπ heparan sulfate proteoglycans

(HSPGs) ·≈– low density lipoprotein (LDL) receptor

family(8) ¡πÿ…¬å‡√“¡’ apoE 3 ‰Õ‚´øÕ√å¡§◊Õ apoE2, apoE3

·≈– apoE4 ´÷Ëß‡ªìπº≈‘µº≈®“°Õ—≈≈’≈ (alleles) 3 ™π‘¥¢Õß

Õ–‚ª‰≈‚ª‚ª√µ’πÕ’®’π (APOE) ∫π‚§√‚¡‚´¡∑’Ëµ”·Àπàß

19q13.2 §◊Õ ε2, ε3 ·≈– ε4 µ“¡≈”¥—∫ ∑”„Àâ‰¥â®’‚π‰∑ªá 6

™π‘¥ §◊Õ ε2/ε2, ε3/ε3, ε4/ε4, ε2/ε3, ε2/ε4  ·≈– ε3/

ε4  ‚¥¬ apoE ∑—Èß 3 ‰Õ‚´øÕ√å¡¡’§«“¡·µ°µà“ß°—π∑’Ë™π‘¥

¢Õß°√¥Õ–¡‘‚πµ”·Àπàß∑’Ë 112 ·≈–158 ´÷Ëß°√¥Õ–¡‘‚π∑—Èß

 Õßµ”·Àπàß¢Õß apoE2 ‡ªìπ cysteine (Cys) ·µà apoE4

‡ªìπ arginine (Arg)  à«π apoE3 ∑’Ëµ”·Àπàß 112 ‡ªìπ Cys

·≈– µ”·Àπàß 158 ‡ªìπ Arg(8)

¡’°“√»÷°…“æ∫«à“ª√–¡“≥√âÕ¬≈– 60 ¢Õß§«“¡·µ°µà“ß

√–¥—∫ TC „π·µà≈–§π¢÷ÈπÕ¬Ÿà°—∫æ—π∏ÿ°√√¡ (genetically

determined) ‚¥¬√âÕ¬≈– 14 ‡ªìπº≈®“°§«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡¢Õß APOE(9) ‚ª√µ’π apoE2 ·≈– apoE3 æ∫

¡“°„π high density lipoproteins (HDL) ·µà apoE4 æ∫„π

TGRL ‡ªìπ à«π„À≠à ∑—Èß apoE3 ·≈– apoE4 ®–®—∫°—∫ LDL

receptor family ‰¥â¥’ „π¢≥–∑’Ë apoE2 ®—∫‰¥â ‰¡à ¥’

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“ receptor affinity ¢Õß apoE2 æ∫«à“¡’

§à“ª√–¡“≥√âÕ¬≈– 1 ¢Õß apoE3 ·≈– apoE4(10) ®÷ß∑”„Àâ

°“√°”®—¥ TGRL remnants „π√à“ß°“¬¢ÕßºŸâ∑’Ë¡’ apoE2

¡’ª√– ‘∑∏‘¿“æ≈¥≈ß ¡’°“√ – ¡ TGRL remnants „π‡≈◊Õ¥

¡“°¢÷Èπ ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß TG „π‡≈◊Õ¥ ∑”„Àâ¡’‚Õ°“ ‡ªìπ type

III hyperlipoproteinemia(11) ®÷ß‡ ’Ë¬ßµàÕ‚√§À≈Õ¥‡≈◊Õ¥À—«„®

·µà¡’∫“ß°“√»÷°…“æ∫«à“ºŸâ∑’Ë¡’ apoE2 π—Èπ¡’√–¥—∫ TC ·≈– LDL-C

µË”°«à“ºŸâ∑’Ë¡’‰Õ‚´øÕ√å¡·∫∫Õ◊Ëπ ¥—ßπ—ÈπºŸâ∑’Ë¡’ apoE2 ®÷ß¡’·π«

‚πâ¡∑’Ë®–ªÑÕß°—π‚√§À≈Õ¥‡≈◊Õ¥À—«„®‰¥â¡“°°«à“(12)  à«πºŸâ∑’Ë¡’

apoE4 ¡—°æ∫«à“¡’√–¥—∫ TC ·≈– LDL-C  Ÿß(9) πÕ°®“°π’È¡’

°“√»÷°…“∑’Ëæ∫«à“Õ—≈≈’≈·∫∫ ε4 ¡’§«“¡ —¡æ—π∏å°—∫‚√§™π‘¥µà“ßÊ

‰¥â·°à ‚√§À≈Õ¥‡≈◊Õ¥À—«„®(13) ¿“«–°≈â“¡‡π◊ÈÕÀ—«„®µ“¬(14) ·≈–

‚√§§«“¡®”‡ ◊ËÕ¡ (Alzheimerís disease)(15,16) ·µà°Á¡’∫“ß

°“√»÷°…“∑’Ë‰¡àæ∫§«“¡ —¡æ—π∏å¥—ß°≈à“«(17,18)  ”À√—∫ºŸâ∑’Ë¡’ ε3

Õ—≈≈’≈π—Èπæ∫«à“¡’√–¥—∫ TC ·≈– LDL-C µË”°«à“ ®÷ß¡’§«“¡

‡ ’Ë¬ßµàÕ‚√§À≈Õ¥‡≈◊Õ¥À—«„®πâÕ¬°«à“ºŸâ∑’Ë¡’Õ—≈≈’≈·∫∫ ε2 ·≈–

ε4 ¥—ßπ—Èπ ε3 Õ—≈≈’≈ ®÷ß‡ªìπ atheroprotective allele

§«“¡∂’ËÕ—≈≈’≈¢Õß ε2, ε3 ·≈– ε4 „πª√–™“°√·µà≈–

‡™◊ÈÕ™“µ‘¡’§«“¡·µ°µà“ß°—π(9) ‚¥¬°≈ÿà¡ Caucasians ¡’§«“¡∂’Ë

¢Õß ε2, ε3 ·≈– ε4 Õ—≈≈’≈ ‡∑à“°—∫√âÕ¬≈– 8, 77 ·≈– 15(19-21)

°“√»÷°…“„πª√–‡∑» “∏“√≥√—∞ ‘ß§‚ª√åæ∫§«“¡∂’Ë¢Õß ε2, ε3
·≈– ε4 Õ—≈≈’≈‡∑à“°—∫√âÕ¬≈– 8, 80 ·≈– 12(22) ª√–‡∑»

≠’ËªÿÉπ‡∑à“°—∫√âÕ¬≈– 4, 90 ·≈– 6(23)  à«π§π®’πæ∫√âÕ¬≈– 5,

88 ·≈– 7(24) ·≈–§π‡°“À≈’‡∑à“°—∫√âÕ¬≈– 11, 83 ·≈– 6(25)

µ“¡≈”¥—∫ ‚¥¬√«¡·≈â«§«“¡∂’Ë¢Õß ε3 Õ—≈≈’≈®–æ∫¡“°∑’Ë ÿ¥

„πª√–™“°√∑ÿ°°≈ÿà¡ √Õß≈ß¡“ à«π„À≠à §◊Õ ε4 Õ—≈≈’≈(9,20)

„π°≈ÿà¡ª√–‡∑»¬ÿ‚√ª·≈–Õ‡¡√‘°“‡Àπ◊Õ§«“¡∂’Ë¢Õß ε3 Õ—≈≈’≈

‚¥¬‡©≈’Ë¬¡’‰¡à‡°‘π√âÕ¬≈– 79  à«πª√–™“°√„π°≈ÿà¡ª√–‡∑»Õ◊ËπÊ

‡™àπ ́ “Õÿ¥‘Õ“√–‡∫’¬ ≠’ËªÿÉπ ®’π ·≈–‡°“À≈’¡’§«“¡∂’Ë¢Õßε3 Õ—≈≈’≈

‚¥¬‡©≈’Ë¬√âÕ¬≈– 80 ¢÷Èπ‰ª(20) πÕ°®“°π’È§«“¡∂’Ë¢Õß ε4 Õ—≈≈’≈

´÷Ëß¡’§«“¡‡ªìπ atherogenicity π—Èπ „π°≈ÿà¡ Caucasians ·≈–

§πÕ—ø√‘°—π®–¡’§«“¡∂’Ë Ÿß°«à“°≈ÿà¡ª√–‡∑»Õ◊Ëπ ¥—ßπ—Èπª√–™“°√

°≈ÿà¡ª√–‡∑»µ–«—πµ°·≈–Õ—ø√‘°“®÷ß¡’‚Õ°“ ‡ ’Ë¬ßµàÕ‚√§

À≈Õ¥‡≈◊Õ¥À—«„®¡“°°«à“°≈ÿà¡ª√–‡∑»Õ◊Ëπ

„πª√–‡∑»‰∑¬‰¥â¡’°“√»÷°…“‡°’Ë¬«°—∫§«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡¢Õß APOE ‚¥¬°“√»÷°…“°àÕπÀπâ“π’Èæ∫«à“

§«“¡∂’ËÕ—≈≈’≈·∫∫ ε2, ε3 ·≈– ε4 §◊Õ√âÕ¬≈– 6.5, 85.9

·≈– 10.9 µ“¡≈”¥—∫(26)  ¡’√“¬ß“π°“√»÷°…“„πª√–™“°√‰∑¬
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∑’Ë¡’ ÿ¢¿“æ¥’æ∫«à“Õ—≈≈’≈·∫∫ ε2  ¡’§«“¡ —¡æ—π∏å°—∫°“√¡’√–¥—∫

TC, TG ·≈– LDL-C ∑’Ë≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ ε3  à«π

Õ—≈≈’≈·∫∫ ε4 ¡’§«“¡ —¡æ—π∏å°—∫°“√¡’§à“¥—ß°≈à“« Ÿß¢÷Èπ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫ ε3(27) ·≈–æ∫«à“ ε4 ¡’§«“¡ —¡æ—π∏å°—∫°“√

‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ‚√§§«“¡®”‡ ◊ËÕ¡ Alzheimerûs Õ’°¥â«¬(28)

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“∂÷ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡À≈“°

À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß APOE °—∫¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥

ª°µ‘¬—ß‰¡à¡’°“√»÷°…“¡“°àÕπ„πª√–‡∑»‰∑¬ ¥—ßπ—Èπ°“√»÷°…“

§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕµ√«®À“§«“¡À≈“°À≈“¬∑“ß

æ—π∏ÿ°√√¡¢Õß APOE ·≈–√–¥—∫‰¢¡—π™π‘¥µà“ßÊ „π‡≈◊Õ¥

¢Õß§π‰∑¬°≈ÿà¡∑’Ë¡’¿“«–√–¥—∫‰¢¡—π„π‡≈◊Õ¥ª°µ‘‡ª√’¬∫‡∑’¬∫

°—∫°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
°≈ÿà¡µ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“

°“√»÷°…“π’È ‰¥âºà“π°“√√—∫√Õß¥â“π®√‘¬∏√√¡°“√«‘®—¬

®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ·≈â« °≈ÿà¡µ—«Õ¬à“ß‡ªìπÕ“ “ ¡—§√‰∑¬∑’Ë¡“√—∫∫√‘°“√

µ√«® ÿ¢¿“æ∑’Ë ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–

°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

®”π«π∑—ÈßÀ¡¥ 246 §π ∑’Ë‰¥â≈ßπ“¡„π„∫¬‘π¬Õ¡‡¢â“√à«¡‚§√ß°“√

¥â«¬§«“¡ ¡—§√„® ÷́Ëß‰¡à¡’Õ“°“√· ¥ß¢Õß‚√§À≈Õ¥‡≈◊Õ¥À—«„®

¡’ electrocardiogram (ECG) ∑’Ëª°µ‘ ¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥,

‡Õπ‰´¡åµ—∫ (alanine aminotransferase; ALT, aspartate

aminotransferase; AST ·≈– alkaline phosphatase; ALP),

blood urea nitrogen (BUN) ·≈– creatinine  Õ¬Ÿà„π‡°≥±å

ª°µ‘·≈–‰¡à¡’§«“¡¥—π‚≈À‘µ Ÿß Õ“ “ ¡—§√∂Ÿ°·∫àßÕÕ°‡ªìπ

 Õß°≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥ª°µ‘®”π«π 121 §π

·≈–°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘®”π«π 125 §π ‡°≥±å

∑’Ë„™â«‘π‘®©—¬«à“¡’¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ §◊Õ ¡’√–¥—∫‰¢¡—π

™π‘¥„¥™π‘¥Àπ÷ËßµàÕ‰ªπ’Èº‘¥ª°µ‘ ‰¥â·°à¡’√–¥—∫ TC > 240 mg/

dL, TG > 200 mg/dL, LDL-C > 160 mg/dL À√◊Õ HDL-

C < 35 mg/dL(29)

°“√‡®“–‡°Á∫·≈–‡µ√’¬¡µ—«Õ¬à“ß‡≈◊Õ¥

‡®“–‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥¥”¢ÕßÕ“ “ ¡—§√∑’Ë‰¥âß¥Õ“À“√

·≈–‡§√◊ËÕß¥◊Ë¡¡“Õ¬à“ßπâÕ¬ 12 ™—Ë«‚¡ß æ≈“ ¡“∑’Ë„™â ”À√—∫

µ√«®√–¥—∫ FBS ‡µ√’¬¡®“°‡≈◊Õ¥∑’Ë¡’‚´‡¥’¬¡ø≈ŸÕÕ‰√¥å

‡ªìπ “√°—π‡≈◊Õ¥·¢Áß  à«π´’√—¡´÷Ëß‡µ√’¬¡®“°‡≈◊Õ¥∑’Ë‰¡à¡’ “√

°—π‡≈◊Õ¥·¢Áß∂Ÿ°„™â„π°“√µ√«® ALT, AST, ALP, BUN,

creatinine, TC, TG ·≈– HDL-C   ”À√—∫‡≈◊Õ¥∑’Ë„™â EDTA

‡ªìπ “√°—π‡≈◊Õ¥·¢Áß„™â„π°“√ °—¥¥’‡ÕÁπ‡Õ®“°‡¡Á¥‡≈◊Õ¥¢“«

‚¥¬„™â™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª FlexiGene DNA kit (QIAGEN,

Hilden, Germany)

°“√µ√«®À“√–¥—∫ “√‡§¡’„π‡≈◊Õ¥

µ√«®«—¥ª√‘¡“≥ FBS, ALT, AST, ALP, BUN,

creatinine, TC, TG ·≈– HDL-C ¥â«¬‡§√◊ËÕß«‘‡§√“–ÀåÕ—µ‚π¡—µ‘

Beckman CX4 (Beckman Coulter, Fullerton, CA) ‚¥¬

„™âπÈ”¬“ ”‡√Á®√Ÿª (Trace®, Clayton, Australia)  à«π√–¥—∫

LDL-C ‰¥â®“°°“√§”π«≥‚¥¬„™â Friedewald equation(30)

°“√µ√«®À“®’‚π‰∑ªá¢Õß APOE

µ√«®À“§«“¡À≈“°À≈“¬¢Õß APOE ¥â«¬‡∑§π‘§ polymerase

chain reaction-restriction fragment length polymorphism

(PCR-RFLP) ª√—∫ª√ÿß®“°«‘∏’¢Õß Zivelin A ·≈–§≥–(31) ≈”¥—∫

π‘«§≈’‚Õ‰∑¥å¢Õß forward ·≈– reverse primers (Invitrogen,

Carlsbad, CA) §◊Õ 5ûTGTAAAACGACGGCCAGTCAA

GGAGCTGCAGGCGGCGCA-3û ·≈– 5û-GCCCCGGCC

TGGTACACTGC-3û µ“¡≈”¥—∫  à«πº ¡µà“ßÊ „πªØ‘°‘√‘¬“

PCR ∑’Ëª√‘¡“µ√√«¡ 25 µL ª√–°Õ∫¥â«¬ primer ·µà≈–

™π‘¥§«“¡‡¢â¡¢âπ 0.3 µM, dNTPs (Promega, Madison,

WI) 200 µM „πbuffer ∑’Ë¡’ à«πº ¡¢Õß MgCl
2
 1.5 mM

(QIAGEN), 1X Q-solution (QIAGEN), Taq DNA

polymerase (QIAGEN) 0.5 unit ·≈–¥’‡ÕÁπ‡Õ¢Õß°≈ÿà¡

µ—«Õ¬à“ß 100 ng ∑” PCR ‚¥¬„™â‡§√◊ËÕß Thermal Cycler

PTC 100 ·≈– PTC 200 (MJ research, Ramsey, MN)

ª√–°Õ∫¥â«¬¢—ÈπµÕπµà“ßÊ¥—ßπ’È §◊Õ denaturation ∑’ËÕÿ≥À¿Ÿ¡‘

94 C ‡ªìπ‡«≈“ 6 π“∑’ µ“¡¥â«¬ PCR cycle ∑’ËÕÿ≥À¿Ÿ¡‘ 94 C

40 «‘π“∑’, Õÿ≥À¿Ÿ¡‘ 65 C 40 «‘π“∑’ ·≈–Õÿ≥À¿Ÿ¡‘ 72 C

2 π“∑’ ®”π«π 36 √Õ∫ ·≈– final extension ∑’ËÕÿ≥À¿Ÿ¡‘

72 C ‡ªìπ‡«≈“ 5 π“∑’ À≈—ß®“°π—Èπ·∫àßº≈º≈‘µ®“° PCR

ÕÕ°‡ªìπ 2 À≈Õ¥ À≈Õ¥≈– 10 µL ·≈–π”‰ª¬àÕ¬¥â«¬‡Õπ‰´¡å

Afl III (New England BioLabs, Harts, UK) 3 unit ·≈–

Hae II (New England BioLabs) 5 unit µ“¡≈”¥—∫ ∑’ËÕÿ≥À¿Ÿ¡‘

37C ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«µ√«® Õ∫¢π“¥™‘Èπ à«π¢Õß¥’

‡ÕÁπ‡Õ∑’Ë‰¥â®“°°“√¬àÕ¬¥â«¬«‘∏’ electrophoresis ∫π 2 % high

resolution agarose gel (Promega)
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°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

      «‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘¥â«¬‚ª√·°√¡ SPSS version 15

· ¥ß¢âÕ¡Ÿ≈‡ªìπ§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π  à«π°“√

∑¥ Õ∫°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈„™â Kolmogorov-Smirnov Test

¢âÕ¡Ÿ≈µ—«·ª√∑’Ë‡ªìπ§à“µ—«‡≈¢µàÕ‡π◊ËÕß∑’Ë¡’°“√°√–®“¬µ—«‡ªìπ

·∫∫‚§âßª°µ‘ (normal distribution) ‰¥â·°à §«“¡¥—π‚≈À‘µ

creatinine ·≈– LDL-C/HDL-C  à«π¢âÕ¡Ÿ≈∑’Ë¡’°“√°√–®“¬

·∫∫‚§âß‰¡àª°µ‘®–∂Ÿ°·ª≈ß¢âÕ¡Ÿ≈„Àâ‡ªìπ§à“ log10 °àÕπ ™π‘¥

¢Õß°“√«‘‡§√“–Àå∑“ß ∂‘µ‘‰¥â√–∫ÿ‰«â∑â“¬µ“√“ß  §à“ P < 0.05

∂◊Õ«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ ·≈–°“√À“§«“¡

 —¡æ—π∏å√–À«à“ß®’‚π‰∑ªá¢Õß APOE °—∫¿“«–‰¢¡—π„π‡≈◊Õ¥

º‘¥ª°µ‘„π§π‰∑¬„™â logistic regression ‡æ◊ËÕ«‘‡§√“–ÀåÀ“§à“

Odds Ratio (OR)

º≈°“√»÷°…“
°“√‡ª√’¬∫‡∑’¬∫§à“µ—«·ª√µà“ßÊ∑“ß§≈‘π‘°·≈–º≈°“√

µ√«® “√‡§¡’„π‡≈◊Õ¥™π‘¥µà“ßÊ√–À«à“ßÕ“ “ ¡—§√∑—Èß Õß°≈ÿà¡

æ∫«à“Õ“ “ ¡—§√∑’Ë¡’√–¥—∫‰¢¡—πº‘¥ª°µ‘¡’§à“‡©≈’Ë¬¢Õß§«“¡

¥—π‚≈À‘µ Õ“¬ÿ ¥—™π’¡«≈°“¬ √–¥—∫ FBS, creatinine, ALT,

AST, TC, TG, LDL-C, TC/HDL-C, LDL-C/HDL-C ·≈–

TG/HDL-C  Ÿß°«à“Õ“ “ ¡—§√∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥ª°µ‘

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 1) ·≈–‡¡◊ËÕæ‘®“√≥“∂÷ß

™π‘¥¢Õß‰¢¡—π„π‡≈◊Õ¥¢Õß°≈ÿà¡∑’Ë¡’¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘

Õ“ “ ¡—§√ à«π„À≠à (√âÕ¬≈– 43.2) ¡’√–¥—∫ TC √à«¡°—∫ LDL-C

 Ÿß°«à“ª°µ‘ ≈”¥—∫∂—¥¡“ §◊Õ ¡’ TG  Ÿß°«à“ª°µ‘Õ¬à“ß‡¥’¬«æ∫

√âÕ¬≈– 13.6 (‰¡à‰¥â· ¥ßº≈„πµ“√“ß)

µ“√“ß∑’Ë 1 · ¥ßæ“√“¡‘‡µÕ√åµà“ßÊ ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥ª°µ‘·≈–°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘
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µ“√“ß∑’Ë 2 · ¥ß§«“¡∂’ËÕ—≈≈’≈ ε2, ε3 ·≈– ε4 ¢Õß

Õ“ “ ¡—§√∑—ÈßÀ¡¥ §◊Õ√âÕ¬≈– 9.3, 77.8 ·≈– 12.8 µ“¡≈”¥—∫

§«“¡∂’ËÕ—≈≈’≈·≈–®’‚π‰∑ªá¢ÕßÕ“ “ ¡—§√∑—Èß Õß°≈ÿà¡‰¡à·µ°

µà“ß°—π ®’‚π‰∑ªá∑’Ëæ∫¡“° ÿ¥§◊Õ ε3/ε3 √Õß≈ß¡“§◊Õ ε3/ε4

Õ“ “ ¡—§√°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—πª°µ‘‰¡àæ∫®’‚π‰∑ªá ε2/ε2 ·≈–

ε4/ε4 ·µàæ∫‰¥â‡≈Á°πâÕ¬„π°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—πº‘¥ª°µ‘

°“√°√–®“¬µ—«§«“¡∂’Ë®’‚π‰∑ªá¢Õß∑—Èß Õß°≈ÿà¡‡ªìπ‰ªµ“¡

°Æ ¡¥ÿ≈ Hardy-Weinberg (°≈ÿà¡‰¢¡—π„π‡≈◊Õ¥ª°µ‘ χ2 =

4.025, P = 0.546 ·≈–°≈ÿà¡‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ ε2 =

2.821, P = 0.728) · ¥ß«à“§«“¡∂’Ë¢Õß APOE Õ—≈≈’≈

„πª√–™“°√·µà≈–√ÿàπ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßÀ√◊Õ¡’§à“§ß∑’Ë„π∑ÿ°Ê

√ÿàπ ‡π◊ËÕß®“°‰¡à¡’°“√‡§≈◊ËÕπ¬â“¬¢Õß°≈ÿà¡ª√–™“°√ ‰¡à‡°‘¥

°“√§—¥‡≈◊Õ°‚¥¬∏√√¡™“µ‘ À√◊Õ‰¡à‡°‘¥°“√°≈“¬æ—π∏ÿå¢Õß®’π

APOE ‡ªìπµâπ

µ“√“ß∑’Ë 3 · ¥ßº≈¢Õß°“√»÷°…“°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π

„π‡≈◊Õ¥ª°µ‘ æ∫«à“√–¥—∫ TG ·≈– TG/HDL-C ¢Õß™“¬∑’Ë¡’

®’‚π‰∑ªá·∫∫ ε3/ε3 ¡’§à“ Ÿß°«à“À≠‘ß∑’Ë¡’®’‚π‰∑ªá·∫∫‡¥’¬«°—π

      ‡π◊ËÕß®“°®’‚π‰∑ªá·∫∫ ε2/ε2 ·≈– ε4/ε4 „π°≈ÿà¡∑’Ë¡’

√–¥—∫‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘¡’®”π«ππâÕ¬ (µ“√“ß∑’Ë 2) ¥—ßπ—Èπ

®÷ß¡’°“√®—¥°≈ÿà¡„À¡à‚¥¬√«¡ ε2/ε2 ‡¢â“°—∫ ε2/ε3 ‡ªìπ°≈ÿà¡

µ“√“ß∑’Ë 2 §«“¡∂’ËÕ—≈≈’≈·≈–®’‚π‰∑ªá¢Õß APOE „π°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥ª°µ‘·≈–°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘
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:

:
: :

: :

ε2 carriers ·≈–√«¡ ε4/ε4 ‡¢â“°—∫ ε3/ε4  ‡ªìπ ε4 carriers

¥—ß µ“√“ß∑’Ë 4 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–¥—∫‰¢¡—π™π‘¥µà“ßÊ„π·µà≈–

®’‚π‰∑ªáæ∫«à“™“¬°≈ÿà¡®’‚π‰∑ªá·∫∫ ε2 carriers ·≈– ε2/ε4

¡’§à“ TC/HDL-C  Ÿß«à“„πºŸâÀ≠‘ß  à«π™“¬∑’Ë‡ªìπ ε3/ε3 ¡’§à“

TG ·≈– TG/HDL-C  Ÿß°«à“·≈– LDL-C/HDL-C µË”°«à“

‡æ»À≠‘ß πÕ°®“°π’Èæ∫«à“™“¬∑’Ë‡ªìπ ε4 carriers ¡’ TG

 Ÿß°«à“‡æ»À≠‘ß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß

®’‚π‰∑ªáæ∫«à“§à“ TC/HDL-C ·≈– LDL-C/HDL-C „π‡æ»

À≠‘ß®–·µ°µà“ß°—π ‚¥¬ ε4 carriers ¡’§à“ Ÿß ÿ¥·≈– ε2/ε4

¡’§à“µË” ÿ¥

µ“√“ß∑’Ë 3 · ¥ß√–¥—∫‰¢¡—πµà“ßÊ „π‡æ»À≠‘ß·≈–™“¬¢Õß°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥ª°µ‘·¬°µ“¡™π‘¥¢Õß®’‚π‰∑ªá¢Õß APOE
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µ“√“ß∑’Ë 5 ‰¥â∑”°“√‡ª√’¬∫‡∑’¬∫√–¥—∫‰¢¡—π¢Õß∑ÿ°

®’‚π‰∑ªá√–À«à“ßÕ“ “ ¡—§√∑—Èß Õß°≈ÿà¡ æ∫«à“√–¥—∫‰¢¡—π à«π

„À≠à¢Õß°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘¡’§à“ Ÿß°«à“°≈ÿà¡

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

HDL-C ®–‰¡à·µ°µà“ß°—π √–¥—∫‰¢¡—π∑ÿ°æ“√“¡‘‡µÕ√å¢Õß

Õ“ “ ¡—§√∑—Èß Õß°≈ÿà¡∑’Ë¡’®’‚π‰∑ªá·∫∫ ε2/ε4 æ∫¡’§à“

‰¡à·µ°µà“ß°—π

πÕ°®“°π’È¬—ßæ∫«à“∑ÿ°®’‚π‰∑ªá‰¡à¡’§«“¡ —¡æ—π∏å°—∫

§«“¡‡ ’Ë¬ßµàÕ¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ ‡π◊ËÕß®“°™à«ß§«“¡

‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ¢Õß§à“ Odds Ratio ∑ÿ°§à“¡’§à“§√àÕ¡ 1.00

(‰¡à‰¥â· ¥ßº≈„πµ“√“ß)

µ“√“ß∑’Ë 4 · ¥ß√–¥—∫‰¢¡—πµà“ßÊ „π‡æ»À≠‘ß·≈–™“¬¢Õß°≈ÿà¡∑’Ë¡’√–¥—∫‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘·¬°µ“¡™π‘¥¢Õß®’‚π‰∑ªá¢Õß APOE

§à“æ“√“¡‘‡µÕ√åµà“ßÊ · ¥ß‡ªìπ mean ± SD * ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß®’‚π‰∑ªá¥â«¬ ∂‘µ‘·∫∫

ANOVA ·≈–°“√∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß‡æ»„™â independent t-test (§à“ P-values:- a = 0.002, b = 0.018, c = 0.032,

d = 0.021, e = 0.043 ·≈– f = 0.018)
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
§«“¡∂’Ë¢Õß APOE Õ—≈≈’≈·µà≈–™π‘¥¡’§«“¡·µ°µà“ß°—π

‰ª„π·µà≈–‡™◊ÈÕ™“µ‘(26, 32-43) ·µà‚¥¬√«¡·≈â«§«“¡∂’Ë¢ÕßÕ—≈≈’≈

ε3 ¡’§«“¡∂’Ë Ÿß∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ ε4 ·≈– ε2 µ“¡≈”¥—∫ °“√

»÷°…“„π§π‰∑¬§√—Èßπ’Èæ∫§«“¡∂’Ë¢Õß ε3 ¡’πâÕ¬°«à“·≈–

§«“¡∂’Ë¢Õß ε4 ¡’¡“°°«à“‡¡◊ËÕ‡∑’¬∫°—∫°“√»÷°…“„π§π·∂∫

ª√–‡∑»‡Õ‡™’¬Õ◊ËπÊ ‰¥â·°à ™“«‰µâÀ«—π ®’π ≠’ËªÿÉπ·≈–≈“«

√«¡∑—Èß°“√»÷°…“„π§π‰∑¬°àÕπÀπâ“π’È(26) ÷́Ëß‡ªìπ°≈ÿà¡Õ“ “ ¡—§√

∑’ËÕ“»—¬Õ¬Ÿà„π°√ÿß‡∑æ¡À“π§√·≈–ª√‘¡≥±≈ ·µà§«“¡∂’Ë¢Õß ε3
·≈– ε4 ¢Õß°“√»÷°…“§√—Èßπ’È„°≈â‡§’¬ß°—∫™“« Caucasian ∑—Èßπ’È

Õ“®‡π◊ËÕß®“°§«“¡·µ°µà“ß¢Õß°“√§—¥‡≈◊Õ°°≈ÿà¡»÷°…“

°“√∑’Ëæ∫«à“§«“¡∂’ËÕ—≈≈’≈·≈–®’‚π‰∑ªá¢Õß APOE ‰¡à¡’

§«“¡·µ°µà“ß°—π„πÕ“ “ ¡—§√∑—Èß Õß°≈ÿà¡ √«¡∂÷ß§à“ Odds

Ratio · ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß

APOE ‰¡à¡’§«“¡ —¡æ—π∏å°—∫§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«–‰¢¡—π

„π‡≈◊Õ¥º‘¥ª°µ‘ ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“„π™“«≈“« ÷́Ëß‡ªìπ

ª√–‡∑»„°≈â‡§’¬ß°—∫ª√–‡∑»‰∑¬(35) ·µà°“√»÷°…“„πª√–‡∑»

∫√“´‘≈°≈—∫æ∫§«“¡ —¡æ—π∏å¥—ß°≈à“«(12) º≈°“√»÷°…“§√—Èßπ’È

∑’Ëæ∫«à“‡æ»™“¬¡’√–¥—∫‰¢¡—π∫“ß™π‘¥ Ÿß°«à“‡æ»À≠‘ß„π∫“ß

µ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫√–¥—∫‰¢¡—πµà“ßÊ °—∫§«“¡™ÿ°¢ÕßÕ—≈≈’≈·≈–™π‘¥®’‚π‰∑ªá„πÕ“ “ ¡—§√∑—Èß Õß°≈ÿà¡
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®’‚π‰∑ªá ·≈–Õ“ “ ¡—§√°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘¡’√–¥—∫

‰¢¡—π à«π„À≠à Ÿß°«à“°≈ÿà¡∑’Ë¡’‰¢¡—π„π‡≈◊Õ¥ª°µ‘ (¥—ßº≈¢Õß

µ“√“ß∑’Ë 5) ®÷ßÕ“®¡“®“° “‡ÀµÿÀ√◊Õªí®®—¬Õ◊ËπÊ ‡™àπ ™π‘¥¢Õß

Õ“À“√∑’Ë√—∫ª√–∑“π °“√¢“¥°“√ÕÕ°°”≈—ß°“¬∑’ËæÕ‡æ’¬ß

°“√¡’πÈ”Àπ—°‡°‘π °“√ Ÿ∫∫ÿÀ√’Ë °“√√—∫ª√–∑“π¬“§ÿ¡°”‡π‘¥

°“√¥◊Ë¡·Õ≈°ÕŒÕ≈å®—¥·≈–ª√–«—µ‘ ÿ¢¿“æ¢Õß§√Õ∫§√—«

‡ªìπµâπ (2, 44) Õ¬à“ß‰√°Áµ“¡°“√»÷°…“§√—Èßπ’È‰¡à‰¥â Õ∫∂“¡

ª√–«—µ‘Õ“ “ ¡—§√‡°’Ë¬«°—∫ªí®®—¬¥—ß°≈à“« πÕ°®“°π’ÈÕ“®¡’º≈

®“°°“√¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¢Õß®’πÕ◊ËπÊ ¥â«¬∑’Ë¡’

°“√»÷°…“æ∫«à“ àßº≈µàÕ¿“«–‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘‡™àπ

‡¥’¬«°—π(45)

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥Õ“ “ ¡—§√∑’Ë‡¢â“√à«¡‚§√ß°“√∑ÿ°∑à“π ‡®â“Àπâ“∑’Ë

ª√–®” ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥

§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë™à«¬‡À≈◊Õ

„π¥â“π∑–‡∫’¬π °“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥·≈–°“√µ√«®«‘‡§√“–Àå

 “√™’«‡§¡’ „π‡≈◊Õ¥ ·≈–¢Õ∫§ÿ≥§≥–‡∑§π‘§°“√·æ∑¬å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë π—∫ πÿπÕÿª°√≥å·≈– ∂“π∑’Ë„π°“√

¥”‡π‘π«‘®—¬ °“√»÷°…“§√—Èßπ’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°∑ÿπÕÿ¥Àπÿπ

∑—Ë«‰ª ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈–∑ÿπ∫“ß à«π®“°°≈ÿà¡«‘®—¬

À—«„®·≈–À≈Õ¥‡≈◊Õ¥ §≥–·æ∑¬»“ µ√å ·≈–°≈ÿà¡«‘®—¬À—«„®

·≈–À≈Õ¥‡≈◊Õ¥ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

‡Õ° “√Õâ“ßÕ‘ß
1. «π— π—π∑å √ÿ®‘«‘æ—≤πå. √“¬ß“π°“√‡ΩÑ“√–«—ß°“√‡ΩÑ“√–«—ß‚√§

‡√◊ÈÕ√—ß (chronic diseases surveillance) ‚√§‡∫“À«“π
§«“¡¥—π‚≈À‘µ Ÿß ·≈–À—«„®¢“¥‡≈◊Õ¥ æ.». 2549.
°≈ÿà¡ß“π√–∫“¥«‘∑¬“‚√§‰¡àµ‘¥µàÕ  ”π—°√–∫“¥«‘∑¬“
°√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢. °√°Æ“§¡ 2550.

2. Gotto A, Pownall H. Manual of lipid disorders:
Reducing the risk for coronary heart disease. 2nd ed.
Baltimore: Williams & Wilkins, A Waverly company,
1999: 1-379.

3. Taechakraichana N, Pasatrat S, Ninlagarn T,
Panyakhamlerd K, Chaikittisilpa S, Limpaphayom K.
Dyslipidemia among healthy postmenopausal Thai
women. J Med Assoc Thai 1999; 82: 895-9.

4. Chotivittayatarakorn P, Chewataworn A, Sathapoldeja
R, Sirimonkol P. Hyperlipidemia in children at risk
for coronary heart disease. J Med Assoc Thai 2003;
86: S195-S200.

5. Pongchaiyakul C, Pongchaiyakul C, Pratipanawatr T.
Prevalence of dyslipidemia in rural Thai adults: an
epidemiologic study in Khon Kaen province. J Med
Assoc Thai 2005; 88: 1092-7.

6. Weisgraber KH. Apolipoprotein E distribution among
human plasma lipoproteins: role of the cysteine-
arginine interchange at residue 112. J Lipid Res 1990;
31: 1503-11.

7. Sherrill BC, Innerarity TL, Mahley RW. Rapid hepatic
clearance of the canine lipoproteins containing only
the E apoprotein by a high affinity receptor. Identity
with the chylomicron remnant transport process. J
Biol Chem 1980; 255: 1804-7.

8. Mahley RW. Apolipoprotein E: cholesterol transport
protein with expanding role in cell biology. Science
1988; 240: 622-30.

9. Davignon J, Gregg RE, Sing CF. Apolipoprotein E
polymorphism and atherosclerosis. Arteriosclerosis
1988; 8: 1-21.

10. Weisgraber KH, Innerarity TL, Mahley RW. Abnormal
lipoprotein receptor-binding activity of the human E
apolipoprotein due to cysteine-arginine interchange
at a single site. J Biol Chem 1982; 257: 2518-21.

11. Mahley RW, Huang Y, Rall SC Jr. Pathogenesis of
type III hyperlipoproteinemia (dysbetalipoproteinemia).
Questions, quandaries, and paradoxes. J Lipid Res
1999; 40: 1933-49.

12. Mendes-Lana A, Pena GG, Freitas SN, Lima AA,
Nicolato RL, Nascimento-Neto RM, et al.
Apolipoprotein E polymorphism in Brazilian
dyslipidemic individuals: Ouro Preto study. Braz J
Med Biol Res 2007; 40: 49-56.

13. Kharrazi H, Vaisi Raygani A, Sabokroh AR,
Pourmotabbed T. Association between apolipoprotein
E polymorphism and coronary artery disease in the
Kermanshah population in Iran. Clin Biochem 2006;
30: 613-6.

08 8/20/09, 11:34 PM150



151J Med Tech Phy Ther ë Vol.21 No.2 ë MAY-AUGUST 2009

14. Koch W, Hoppmann P, Schomig A, Kastrati A.
Apolipoprotein E gene ε2/ε3/ε4 polymorphism and
myocardial infarction: Case-control study in a large
population sample. Int J Cardiol 2008; 125: 116-7.

15. Kolovou G, Yiannakouris N, Hatzivassilion M,
Malakos J, Daskalova D, Hatzigeorgiou G, et al.
Association of apolipoprotein E polymorphism with
myocardial infarction in Greek patients with coronary
artery disease. Curr Med Res Opin 2002; 18: 118-24.

16. Souza S, de Godoy MR, Hotta J, Tajara H, Brandao
AC, Pinheiro S Jr, et al. Association of apolipoprotein
E polymorphism in late onset Alzheimerûs disease
and vascular dementia in Brazilians. Braz J Med Biol
Res 2003; 36: 919-23.

17. Souza DRS, Nakachima L, Biagioni RB, Nakazone
MA, Pinhel MAS, Trindade DM, et al. Relevance of
apolipoprotein E4 for the lipid profile of Brazilian
patients with coronary artery disease. Braz J Med
Biol Res 2007: 40: 189-97.

18. GrOnroos P, Faitakari OT, KahOnen M, Hutri-
KahOnen N, Juonala M, Marniemi J, et al. Relation
of apolipoprotien E polymorphism to markers of early
atherosclerotic changes in young adults: the
cardiovasvular risk in young Finns study. Circ J 2008;
72: 29-34.

19. Zannis VI, Breslow JL. Human VLDL apoE isoprotein
polymorphism is explained by genetic variation and
post-translational modification. Biochemistry 1981;
20: 1033-41.

20. Song Y, Stampfer MJ, Liu S. Meta-analysis:
Apolipoprotein E genotypes and risk for coronary
heart disease. Ann Intern Med 2004; 141: 137-47.

21. Das HK, McPherson J, Bruns GAP, Karathanais SK,
Breslow JL. Isolation, characterization, and mapping
to chromosome 19 of the human apolipoprotein E
gene.  J Biol Chem 1985; 260: 6240-7.

22. Tan CE, Tai ES, Tan CS, Chia KS, Lee J, Chew SK,
et al. ApoE polymorphism and lipid profile in three
ethnic groups in the Singapore population.
Atherosclerosis 2003; 170: 253-60.

23. Ou T, Yamakawa-Kobayashi K, Arinami T, Amemiya
H, Fujiwara H, Kawata K, et al.  Methylenetetrahydrofolate
reductase and apolipoprotein E polymorphisms are
independent risk factors for coronary heart disease in
Japanese: a case-control study. Atherosclerosis 1998;
137: 23-8.

24. Peng D-Q, Zhao S-P, Nie S, Li J. Gene-gene
interaction of PPAR? and apoE affects coronary heart
disease risk. Internat J Cardiol 2003; 92: 257-63.

25. Kim IJ, Hong BK, Lee BK, Kwon HM, Kim D, Choi
EY, et al. Apolipoprotein E polymorphism in non-
diabetic patients with acute coronary syndrome. Yonsei
Med J 1999; 40: 377-82.

26. Chaichanawongsaroj N, Yingsiwapat W, Chaingchong
W. The Effect of exercise on plasma lipid
concentrations varies with apo E genotypes: a study
in Thai subject. J Med Tech Assoc Thai 2006; 34:
1656-66.

27. Chanprasertyothin S, Ongphiphadhanakul B,
Rajatanavin R, Piaseu N, Chailurkit LO, Puavilai G.
Correlation of apolipoprotein E gene polymorphism
to serum lipid concentrations in healthy Thais. J Med
Assoc Thai 2000; 83: 1233-9.

28. Kamruecha W, Chansirikarnjana S, Nimkulrat E,
Udommongkol C, Wongmek W, Thangnipon W.
Rapid detection of apolipoprotein E genotypes in
Alzheimer’s disease using polymerase chain reaction-
single strand conformation polymorphism. Southeast
Asian J Trop Med Public Health 2006; 37: 793-7.

29. §à“Õâ“ßÕ‘ß¢ÕßÀâÕßªØ‘∫—µ‘°“√™ÿ¡™π.  ∂“π∫√‘°“√ ÿ¢¿“æ
‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

30. Friedewald WT, Levy RI, Fredrickson DS. Estimation
of the concentration of low density lipoprotein
cholesterol in plasma without use of the preparative
ultracentrifuge. Clin Chem 1972; 18: 499-502.

31. Zivelin A, Posenberg N, Peretz H, Amit Y, Kornbrot
N, Seligsohn U. Improved method for genotyping
apolipoprotein E polymorphisms by a PCR-based
assay simultaneously utilizing two distinct restriction
enzymes. Clin Chem 1997; 43: 1657-9.

08 8/20/09, 11:34 PM151



152 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 2 ë æƒ…¿“§¡ -  ‘ßÀ“§¡ 2552

32. Lin S-K, Kao J-T, Tsai S-M, Tsai Y-L, Lin M-N, Lai
C-J, et al. Association of apolipoprotein E genotypes
with serum lipid profiles in a healthy population of
Taiwan. Ann Clin Lab Sci 2004; 34: 443-8.

33. Evans AE, Zhang W, Moreel JFR, Bard JM, Ricard
S, Poirier O, et al. Polymorphisms of the
apolipoprotein B and E genes and their relationship
to plasma lipid variables in healthy Chinese men.
Hum Genet 1993; 92: 191-7.

34. Eto M, Watanabe K, Makino I. Increased frequencies
of apolipoprotein epsilon 2 and epsilon 4 alleles in
patients with ischemic heart disease. Clin Genet 1989;
36: 183-8.

35. Phyaluanglath A, Komanasin N, Settasatian C,
Settasatian N, Mongkolwongroj P, Frichitthavong K.
Association of apolipoprotein E and platelet
glycoprotein IIIa polymorphisms with coronary artery
disease in Lao peopleís democratic republic. Thesis
of Master Degree of Science in Medical Science,
Graduate School, Khon Kaen University, 2007.

36. Luc G, Bard JM, Arveiler D, Evans A, Cambou JP,
Bingham A, et al. Impact of apolipoprotein E
polymorphism on lipoproteins and risk of myocardial
infarction. The ECTIM Study. Arterioscler Thromb
1994; 14: 1412-9.

37. Cattin L, Fisicaro M, Tonizzo M, Valenti M, Danek
GM, Fonda M, et al. Polymorphism of the
apolipoprotein E gene and early carotid atherosclerosis
defined by ultrasonography in asymptomatic adults.
Arterioscler Thromb Vasc Biol 1997; 17: 91-4.

38. Schaefer EJ, Lamon-Fava S, Johnson S, Ordovas JM,
Schaefer MM, Castelli WP, et al. Effects of gender

and menopausal status on the association of
apolipoprotein E phenotype with plasma lipoprotein
levels: results from the Framingham Offspring Study.
Arterioscler Thromb 1994; 14: 1105-13.

39. Assmann G, Schmitz G, Menzel HJ, Schulte H.
Apolipoprotein E polymorphism and hyperlipidemia.
Clin Chem 1984; 30: 641-3.

40. Gronroos P, Raitakari OT, Kahonen M, Hutri-Kahonen
N, Juonala M, Marniemi J, et al. Relation of
apolipoprotein E polymorphism to markers of early
atherosclerotic changes in young adults— the
Cardiovascular Risk in Young Finns Study. Circ J
2008; 72: 29-34.

41. Topic A, Kalimanovska VS, Zeljkovic A, Vekic J,
Ivanovic ZJ. Gender-related effect of apo E
polymorphism on lipoprotein particle sizes in the
middle-aged subjects. Clin Biochem 2008; 41: 361-7.

42. Howard BV, Gidding SS, Liu K. Association of
apolipoprotein E phenotype with plasma lipoproteins
in African-American and white young adults. The
CARDIA Study. Coronary Artery Risk Development
in Young Adults. Am J Epidemiol 1998; 148: 859-68.

43. Kamboh MI, Sepehrnia B, Ferrell RE. Genetic studies
of human apolipoproteins. VI. Common polymorphism
of apolipoprotein E in blacks. Dis Markers 1989; 7:
49-55.

44. Stephen R, Daniels MD. Lipid metabolism and
secondary forms of dyslipoproteinemia in children.
Prog Pediatr Cardiol 2003; 17: 135-40.

 45. Yamada Y, Matsuo H, Warita S, Watanabe S, Kato
K, Oguri M, et al. Prediction of genetic risk for
dyslipidemia. Genomics 2007; 90: 551-8.

08 8/20/09, 11:34 PM152



153J Med Tech Phy Ther ë Vol.21 No.2 ë MAY-AUGUST 2009

§«“¡™ÿ°¢Õß‚√§∑“ß√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑’Ë§≈‘π‘°
°“¬¿“æ∫”∫—¥  ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥

§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

«π‘¥“  ¥√ªí≠À“1*, √ÿâß∑‘æ¬å  æ—π∏ÿ‡¡∏“°ÿ≈2,   ÿ°—≈¬“  Õ¡µ©“¬“2

« “ √   “ √
‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY

π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

1 ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2 “¬«‘™“°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

∫∑§—¥¬àÕ
ªí®®ÿ∫—πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘∑“ß√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°∑’Ë¡“√—∫°“√√—°…“∑“ß°“¬¿“æ∫”∫—¥¡’®”π«π¡“°¢÷Èπ‡√◊ËÕ¬Ê
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 àß‡ √‘¡ ÿ¢¿“æ¢Õßª√–™“™π„π·µà≈–™ÿ¡™π °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡™ÿ°¢Õß§«“¡º‘¥ª°µ‘∑“ß√–∫∫°≈â“¡

‡π◊ÈÕ·≈–°√–¥Ÿ°¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑’Ë ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ „π√Õ∫ 1 ªï  (µ.§.49 - °.¬.50) º≈°“√»÷°…“æ∫«à“¡’ºŸâªÉ«¬„À¡à∑“ß¥â“π√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°∑’Ë¡“

√—∫°“√√—°…“„π‡«≈“√“™°“√∑—ÈßÀ¡¥®”π«π  688 §π ‡ªìπÀ≠‘ß√âÕ¬≈– 60  ‡ªìπºŸâªÉ«¬¿“¬„π¡À“«‘∑¬“≈—¬¢Õπ·°àπ √âÕ¬≈– 41

 à«π„À≠à‡ªìπºŸâªÉ«¬«—¬°≈“ß§π(Õ“¬ÿ√–À«à“ß 45 - 64 ªï) §«“¡º‘¥ª°µ‘∑’Ëæ∫¡’®”π«π∑—ÈßÀ¡¥ 905 ∫√‘‡«≥ ‚¥¬∫√‘‡«≥∑’Ëæ∫

§«“¡º‘¥ª°µ‘¡“°∑’Ë ÿ¥ 3 Õ—π¥—∫·√° §◊Õ À≈—ß à«π≈à“ß  §Õ ·≈–À≈—ß à«π∫πµ“¡≈”¥—∫ ‡¡◊ËÕæ‘®“√≥“Àπà«¬ß“π¿“¬„π

¡À“«‘∑¬“≈—¬¢Õπ·°àπ æ∫«à“§≥–∑’Ë¡’ºŸâªÉ«¬¡“√—∫°“√√—°…“∑’Ë§≈‘π‘°°“¬¿“æ∫”∫—¥¡“°∑’Ë ÿ¥ 3 Õ—π¥—∫·√°§◊Õ  §≥–‡∑§π‘§°“√·æ∑¬å

§≥–æ¬“∫“≈»“ µ√å  ·≈–§≥–∑—πµ·æ∑¬»“ µ√å ‚¥¬ºŸâªÉ«¬‡À≈à“π’È¡’§«“¡º‘¥ª°µ‘∫√‘‡«≥§Õ¡“°∑’Ë ÿ¥ ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“

π’ÈÕ“®„™â‡ªìπ¢âÕ¡Ÿ≈‡ √‘¡„π°“√»÷°…“µàÕ‡æ◊ËÕ«“ß·ºπ°“√ªÑÕß°—π§«“¡º‘¥ª°µ‘∑“ß√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°„Àâ‡À¡“– ¡µàÕ‰ª

§” ”§—≠: §«“¡º‘¥ª°µ‘∑“ß√–∫∫°√–¥Ÿ°·≈–°≈â“¡‡π◊ÈÕ,  §«“¡™ÿ°,  °“¬¿“æ∫”∫—¥

09 8/20/09, 11:35 PM153



154 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 2 ë æƒ…¿“§¡ -  ‘ßÀ“§¡ 2552

Prevalence of musculoskeletal disorders in patients who received
treatments from the Office of Medical Technology and Physical Therapy
Health Service, Faculty of Associated Medical Sciences, Khon Kaen University
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Abstract
Nowadays, the number of patients with musculoskeletal disorders has been increasing both in public and private

hospitals. A study regarding prevalence of these conditions is vital for health promotion and prevention for people

in the community. This study aimed to report the prevalence of musculoskeletal disorders in patients who received

treatments from The Office for Medical Technology and Physical Therapy Health Service, Faculty of Associated

Medical Sciences, Khon Kaen University during October 2006 - September 2007. The results showed that there

were 688 new cases who were treated during official time (Sixty percent were female). Most of these patients were

middle-aged (forty-five percents of aged between 45-64 years old). Forty-one percents of the patients were employed

by the university whereas the rest worked outsides. There were 905 lesion sites. The three most frequent areas of

disorders were lower back, neck and upper back respectively. Most of these patients worked in the Faculty of

Associated Medical Sciences, Faculty of Nursing, and Faculty of Dentistry respectively.  The most frequently found

of the disorders was neck problem. The findings may contribute to further study for development of appropriate

health promotion and prevention programs for patients with musculoskeletal disorders.

Key words: Musculoskeletal disorders,  Prevalence,  Physical therapy
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∫∑π”
ªí®®ÿ∫—πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘∑“ß√–∫∫°≈â“¡‡π◊ÈÕ·≈–

°√–¥Ÿ°∑’Ë¡“√—∫°“√√—°…“∑“ß°“¬¿“æ∫”∫—¥¡’®”π«π¡“°¢÷Èπ‡√◊ËÕ¬Ê

∑—Èß„π ∂“πæ¬“∫“≈¢Õß√—∞·≈–‡Õ°™π(1-2)  àßº≈„Àâ¡’°“√

¢¬“¬Àπà«¬ß“π„Àâ∫√‘°“√∑“ß°“¬¿“æ∫”∫—¥·≈–¡’§«“¡

µâÕß°“√ª√‘¡“≥π—°°“¬¿“æ∫”∫—¥„π ∂“πæ¬“∫“≈µà“ßÊ ‡æ‘Ë¡¢÷Èπ

‚¥¬ªí≠À“ ÿ¢¿“æ¢Õßª√–™“™π∑’Ë‡°’Ë¬«¢âÕß°—∫ß“π∑“ß¥â“π

°“¬¿“æ∫”∫—¥ à«π„À≠à‡ªìπ§«“¡º‘¥ª°µ‘∑“ß√–∫∫°≈â“¡‡π◊ÈÕ

·≈–°√–¥Ÿ° ‚¥¬Õ“°“√∑’Ë‡ªìπ‡Àµÿπ”¡“‡æ◊ËÕ√—∫°“√√—°…“§◊Õ

Õ“°“√ª«¥‡ªìπÀ≈—° ‡™àπ ª«¥À≈—ß ª«¥§Õª«¥‰À≈à ·≈–ª«¥‡¢à“

‡ªìπµâπ ´÷Ëß‡ªìπºŸâªÉ«¬πÕ°¡“°°«à“ºŸâªÉ«¬„π(2-7) °“√»÷°…“

§«“¡™ÿ°¢Õß§«“¡º‘¥ª°µ‘‡À≈à“π’È®÷ß‡ªìπ·π«∑“ß ”§—≠„π°“√

«“ß·ºπß“π·≈–°“√¥”‡π‘πß“π°“¬¿“æ∫”∫—¥∑“ß¥â“π°“√

ªÑÕß°—π·≈–°“√ àß‡ √‘¡ ÿ¢¿“æ¢Õßª√–™“™π„π™ÿ¡™π Õ¬à“ß‰√

°Áµ“¡ªí®®ÿ∫—π°“√»÷°…“¥â“ππ’È¬—ß¡’®”π«π‰¡à¡“°π—°

 ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥

§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡ªìπ ∂“π

∫√‘°“√°“¬¿“æ∫”∫—¥∑’Ë ”§—≠·ÀàßÀπ÷Ë ß ”À√—∫ºŸâªÉ«¬„π

¡À“«‘∑¬“≈—¬¢Õπ·°àπ·≈–∫√‘‡«≥„°≈â‡§’¬ß ºŸâªÉ«¬∑’Ë¡“√—∫°“√

∫√‘°“√ à«π„À≠à‡ªìπºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘∑“ß√–∫∫°≈â“¡‡π◊ÈÕ

·≈–°√–¥Ÿ°´÷Ëß¡“®“°À≈“°À≈“¬Àπà«¬ß“π °“√»÷°…“§√—Èßπ’È

®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡™ÿ°¢Õß§«“¡º‘¥ª°µ‘∑“ß

√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑’Ë ∂“π

∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ §≥–

‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ„π√Õ∫ 1 ªï  (µÿ≈“§¡

2549 - °—π¬“¬π 2550) ∑—Èßπ’È¢âÕ¡Ÿ≈µà“ßÊ ∑“ß§≈‘π‘°‰¥â®—¥∑”

·∫∫∫—π∑÷°√–‡∫’¬πª√–«—µ‘ºŸâªÉ«¬ ÷́Ëß¡’¢âÕ¡Ÿ≈§√Õ∫§≈ÿ¡

∂÷ßµ—«·ª√µà“ßÊ ‡™àπ ¢âÕ¡Ÿ≈ºŸâªÉ«¬ (∑’Ë∑”ß“π ‡æ» Õ“¬ÿ) ·≈–

 à«π°“√∫—π∑÷°º≈°“√µ√«®√à“ß°“¬‚¥¬π—°°“¬¿“æ∫”∫—¥

º≈°“√»÷°…“π’ÈÕ“®™à«¬„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ë‡ªìπª√–‚¬™πå„π°“√

«“ß·ºπæ—≤π“ ÿ¢¿“æ·≈–ªÑÕß°—π§«“¡º‘¥ª°µ‘∑“ß√–∫∫

°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°¢Õßª√–™“™π„π¡À“«‘∑¬“≈—¬¢Õπ·°àπ

·≈–™ÿ¡™π„°≈â‡§’¬ß  √«¡∂÷ß™à«¬„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ë‡ªìπª√–‚¬™πå

„π°“√«“ß·ºπæ—≤π“√Ÿª·∫∫°“√‡°Á∫¢âÕ¡Ÿ≈¢Õßπ—°°“¬¿“æ∫”∫—¥

„πÀπà«¬ß“πµà“ßÊ µàÕ‰ª(8)

«‘∏’°“√»÷°…“
°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“¢âÕ¡Ÿ≈¬âÕπ°≈—∫ (retrospective

study)(9)  ‚¥¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈¡◊Õ Õß∑’Ë‰¥â®“°ºŸâªÉ«¬∑’Ë¡“

√—∫°“√∫√‘°“√°“¬¿“æ∫”∫—¥∑“ß√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°

∑’Ë§≈‘π‘°°“¬¿“æ∫”∫—¥  ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å

·≈–°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬

¢Õπ·°àπµ—Èß·µà«—π∑’Ë 1 µÿ≈“§¡ 2549 - 30 °—π¬“¬π 2550

‚¥¬°“√·®ßπ—∫ºŸâªÉ«¬√“¬„À¡à∑ÿ°√“¬ ∑’Ë¡’Õ“°“√·≈–Õ“°“√

· ¥ßÕÕ°∑“ß√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°∑’Ë¡“√—∫∫√‘°“√§√—Èß·√°

À√◊ÕºŸâªÉ«¬‡°à“∑’Ë‡§¬‰¥â√—∫°“√√—°…“∑“ß°“¬¿“æ∫”∫—¥·µà‰¥â

À¬ÿ¥√—∫°“√∫√‘°“√∑“ß°“¬¿“æ∫”∫—¥·≈â«Õ¬à“ßπâÕ¬ 6 ‡¥◊Õπ

À√◊ÕºŸâªÉ«¬‡°à“∑’Ë¡“¥â«¬Õ“°“√„À¡à

      ”À√—∫¢âÕ¡Ÿ≈ºŸâªÉ«¬À√◊Õµ—«·ª√µâπ ‰¥â·°à  ‡æ»  Õ“¬ÿ

∑’ËÕ¬ŸàÀ√◊Õ∑’Ë∑”ß“π¢ÕßºŸâªÉ«¬ ‚¥¬„π·µà≈–µ—«·ª√‰¥â®”·π°¬àÕ¬Ê

¥—ßπ’È§◊Õ  ‡æ»·∫àß‡ªìπ™“¬/À≠‘ß Õ“¬ÿ·∫àß‡ªìπ 6  ™à«ßÕ“¬ÿ§◊Õ

‡¥Á° (Õ“¬ÿ 0-12 ªï) «—¬√ÿàπ (Õ“¬ÿ 13-18 ªï) «—¬ºŸâ„À≠àµÕπµâπ

(Õ“¬ÿ 19-29 ªï)  «—¬ºŸâ„À≠à (Õ“¬ÿ 30-44 ªï) «—¬°≈“ß§π (Õ“¬ÿ

45-64 ªï) ·≈–ºŸâ ŸßÕ“¬ÿ (Õ“¬ÿ¡“°°«à“À√◊Õ‡∑à“°—∫ 65 ªï)  µ—«·ª√

∑’ËÕ¬Ÿà¢ÕßºŸâªÉ«¬®”·π°°«â“ß‡ªìπºŸâªÉ«¬®“°Àπà«¬ß“π¿“¬πÕ°

¡À“«‘∑¬“≈—¬¢Õπ·°àπ·≈–ºŸâªÉ«¬®“°¿“¬„π¡À“«‘∑¬“≈—¬

¢Õπ·°àπ ®“°π—Èπ∑”°“√®”·π°ºŸâªÉ«¬®“°¿“¬„π¡À“«‘∑¬“≈—¬

¢Õπ·°àπµ“¡§≥–À√◊ÕÀπà«¬ß“π∑’ËºŸâªÉ«¬ —ß°—¥  à«πµ—«·ª√

µ“¡‰¥â®”·π°ÕÕ°‡ªìπ à«π¢Õß√à“ß°“¬∑’Ëæ∫‚¥¬·∫àß‡ªìπ 10

 à«π §◊Õ §Õ À≈—ß à«π∫π  À≈—ß à«π≈à“ß ¢âÕ‰À≈à  ¢âÕ»Õ°

¢âÕ¡◊Õ·≈–¡◊Õ  ¢âÕ –‚æ°  ¢âÕ‡¢à“  ¢âÕ‡∑â“·≈–‡∑â“  ·≈–

¢âÕµàÕ¢“°√√‰°√

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
‡π◊ËÕß®“°§à“µ—«·ª√∑—ÈßÀ¡¥‡ªìπµ—«µ—«·ª√·®ßπ—∫ ®÷ß

π”‡ πÕ‚¥¬„™â ∂‘µ‘‡™‘ßæ√√≥π“„π√Ÿª·∫∫µ“√“ß·®°·®ß§«“¡∂’Ë

√âÕ¬≈–·≈–°√“ø·∑àß

º≈°“√»÷°…“
º≈°“√»÷°…“æ∫«à“„π™à«ß√–À«à“ß«—π∑’Ë 1 µÿ≈“§¡ 2549-

30 °—π¬“¬π 2550 ¡’ºŸâªÉ«¬√“¬„À¡à®”π«π∑—Èß ‘Èπ  688 §π

‡ªìπ‡æ»™“¬ 281 §π (√âÕ¬≈– 40) ·≈–‡æ»À≠‘ß 407 §π

(√âÕ¬≈– 60) ‡ªìπºŸâªÉ«¬¿“¬„π¡À“«‘∑¬“≈—¬¢Õπ·°àπ 282 §π

(√âÕ¬≈– 41) ·≈–ºŸâªÉ«¬¿“¬πÕ°¡À“«‘∑¬“≈—¬¢Õπ·°àπ 406

§π (√âÕ¬≈– 59)  √“¬≈–‡Õ’¬¥¥—ß µ“√“ß∑’Ë 1
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º≈°“√®”·π°ºŸâªÉ«¬µ“¡™à«ßÕ“¬ÿæ∫«à“¡’ºŸâªÉ«¬„π™à«ßÕ“¬ÿ

0 - 12  ªï  ®”π«π 6 §π (√âÕ¬≈– 1)    ™à«ßÕ“¬ÿ  13 - 18 ªï

®”π«π 13 §π (√âÕ¬≈– 2)   ™à«ßÕ“¬ÿ 19 - 29 ªï ®”π«π 94 §π

(√âÕ¬≈– 14)  ™à«ßÕ“¬ÿ  30 - 44 ªï ®”π«π  216 §π (√âÕ¬≈– 31)

™à«ßÕ“¬ÿ  45 - 64 ªï ®”π«π 308 §π (√âÕ¬≈– 45)  ™à«ßÕ“¬ÿ

‡∑à“°—∫À√◊Õ¡“°°«à“ 65 ªï  ®”π«π 51  §π (√âÕ¬≈– 7)  (√Ÿª∑’Ë 1)

°“√»÷°…“§√—Èßπ’È‰¥â·¬° à«πµà“ßÊ ¢Õß√à“ß°“¬∑’Ë¡’§«“¡

º‘¥ª°µ‘‡ªìπ 10 ∫√‘‡«≥ ‰¥â·°à ∫√‘‡«≥§Õ À≈—ß à«π∫π

À≈—ß à«π≈à“ß ¢âÕ‰À≈à ¢âÕ»Õ° ¢âÕ¡◊Õ·≈–¡◊Õ ¢âÕ –‚æ° ¢âÕ‡¢à“

¢âÕ‡∑â“·≈–‡∑â“ ·≈–¢âÕµàÕ¢“°√√‰°√ º≈°“√®”·π°Õ“°“√º‘¥

ª°µ‘·¬°µ“¡∫√‘‡«≥µà“ßÊ ¢Õß√à“ß°“¬æ∫§«“¡º‘¥ª°µ‘

®”π«π∑—ÈßÀ¡¥ 905 ∫√‘‡«≥ ºŸâªÉ«¬ à«π„À≠à¡’§«“¡º‘¥ª°µ‘ 1

∫√‘‡«≥ (√âÕ¬≈–55) ‚¥¬ à«π„À≠à¡’§«“¡º‘¥ª°µ‘∫√‘‡«≥À≈—ß

 à«π≈à“ß (√âÕ¬≈– 22.54) √Õß≈ß¡“‡ªìπ∫√‘‡«≥§Õ (√âÕ¬≈–19)

·≈–À≈—ß à«π∫π (√âÕ¬≈– 13) µ“¡≈”¥—∫ (√Ÿª∑’Ë 2)

√Ÿª∑’Ë 1 ®”π«πºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√ ®”·π°µ“¡™à«ßÕ“¬ÿ

®”π«πºŸâªÉ«¬

™à«ßÕ“¬ÿ (ªï)
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‡¡◊ËÕæ‘®“√≥“ºŸâªÉ«¬®“°¿“¬πÕ°¡À“«‘∑¬“≈—¬¢Õπ·°àπ

´÷Ëß¡’®”π«π 406 §π æ∫«à“ºŸâªÉ«¬‡À≈à“π’È¡’§«“¡º‘¥ª°µ‘

∑—ÈßÀ¡¥®”π«π 501 ∫√‘‡«≥  à«π„À≠à¡’§«“¡º‘¥ª°µ‘∫√‘‡«≥

À≈—ß à«π≈à“ß¡“°∑’Ë ÿ¥ (√âÕ¬≈– 29) ≈”¥—∫µàÕ¡“§◊Õ∫√‘‡«≥§Õ

(√âÕ¬≈– 22) ·≈–À≈—ß à«π∫π (√âÕ¬≈– 12) µ“¡≈”¥—∫

‡¡◊ËÕæ‘®“√≥“ºŸâªÉ«¬∑’Ë‡ªìπ∫ÿ§≈“°√¿“¬„π¡À“«‘∑¬“≈—¬

¢Õπ·°àπµ“¡Àπà«¬ß“π∑’Ë —ß°—¥ (§≥–/Àπà«¬ß“π)  ́ ÷Ëß¡’®”π«π

282 §π‡ªìπºŸâªÉ«¬®“° 20 Àπà«¬ß“π/§≥– ‚¥¬ºŸâªÉ«¬ à«π

„À≠à —ß°—¥§≥–‡∑§π‘§°“√·æ∑¬å (81 §π √âÕ¬≈–28) §≥–

æ¬“∫“≈»“ µ√å (24 §π, √âÕ¬≈– 8) §≥–∑—πµ·æ∑¬»“ µ√å

(21 §π, √âÕ¬≈– 7) ·≈–Àπà«¬ß“π/§≥–Õ◊ËπÊ µ“¡≈”¥—∫

ºŸâªÉ«¬‡À≈à“π’È¡’§«“¡º‘¥ª°µ‘∑—ÈßÀ¡¥®”π«π 404 ∫√‘‡«≥

 à«π„À≠à¡’§«“¡º‘¥ª°µ‘∫√‘‡«≥§Õ (√âÕ¬≈– 29) ‚¥¬ºŸâªÉ«¬

®“°∑—Èß 3 §≥–∑’Ë¡’®”π«πºŸâ¡“√—∫∫√‘°“√∑“ß°“¬¿“æ∫”∫—¥

 Ÿß ÿ¥æ∫«à“¡’§«“¡º‘¥ª°µ‘∫√‘‡«≥§Õ¡“°∑’Ë ÿ¥ §◊Õ √âÕ¬≈– 26,

41 ·≈– 42 µ“¡≈”¥—∫

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√»÷°…“§√—Èßπ’È¡’ºŸâªÉ«¬∑—ÈßÀ¡¥ 688 §π æ∫«à“ºŸâªÉ«¬∑“ß

√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ° à«π¡“°‡ªìπ À≠‘ß·≈–Õ¬Ÿà„π™à«ß

«—¬«—¬°≈“ß§ππà“®–¡’º≈‡π◊ËÕß¡“®“°°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß

∑“ß√à“ß°“¬ ·≈–ŒÕ√å‚¡π µ“¡Õ“¬ÿ´÷Ëßπ”‰ª Ÿà§«“¡‡ ◊ËÕ¡

¢Õß√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ° √«¡°—∫¿“«–§«“¡‡§√’¬¥

°‘®«—µ√ª√–®”«—π ·≈–≈—°…≥–ß“π Õ¬à“ß‰√°Áµ“¡‡æ»™“¬®–¡’

‚§√ß √â“ß°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°∑’Ë·¢Áß·√ß°«à“‡æ»À≠‘ß®÷ßÕ“®

∑”„Àâæ∫«à“¡’Õ“°“√‡®Á∫ªÉ«¬∑“ß√–∫∫°≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ°

πâÕ¬°«à“‡æ»À≠‘ß (10-12)

ºŸâªÉ «¬∑’Ë¡“√—∫°“√√—°…“ à«π„À≠à ‡ªìπºŸâªÉ «¬∑”ß“π

¿“¬πÕ°¡À“«‘∑¬“≈—¬¢Õπ·°àπ ¡“°°«à“¿“¬„π¡À“«‘∑¬“≈—¬

¢Õπ·°àπ  §«“¡·µ°µà“ßπ’ÈÕ“®‡π◊ËÕß°≈ÿà¡ª√–™“°√®“°

¿“¬πÕ°¡À“«‘∑¬“≈—¬¢Õπ·°àπ¡“®“°À≈“°À≈“¬Àπà«¬ß“π

·≈–À≈“°À≈“¬™ÿ¡™π  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ à«π¡À“«‘∑¬“≈—¬

∑’Ë∂◊Õ‡ªìπÀπ÷ËßÕß§å°√®÷ß∑”„Àâ¡’ºŸâªÉ«¬®”π«π¡“°°«à“ºŸâªÉ«¬

¿“¬„π¡À“«‘∑¬“≈—¬¢Õπ·°àπ

√Ÿª∑’Ë 2 ®”π«πºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√ ®”·π°µ“¡∫√‘‡«≥∑’Ë¡’Õ“°“√º‘¥ª°µ‘

®”π«π (§π)

∫√‘‡«≥∑’Ë¡’Õ“°“√º‘¥ª°µ‘

¢“°√√‰°√

 –‚æ°

¢âÕ»Õ°

¢âÕ¡◊Õ/¡◊Õ

¢âÕ‡∑â“/‡∑â“

¢âÕ‡¢à“

¢âÕ‰À≈à

À≈—ß à«π∫π

§Õ

À≈—ß à«π≈à“ß
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°“√»÷°…“§√—Èßπ’Èæ∫«à“ºŸâªÉ«¬ à«π„À≠à®“°ºŸâªÉ«¬∑—ÈßÀ¡¥ ·≈–

ºŸâªÉ«¬ à«π„À≠à„π°≈ÿà¡ºŸâªÉ«¬¿“¬πÕ°¡À“«‘∑¬“≈—¬¢Õπ·°àπ¡’

Õ“°“√º‘¥ª°µ‘∫√‘‡«≥À≈—ß à«π≈à“ß  º≈°“√»÷°…“π’È Õ¥§≈âÕß

°—∫°“√»÷°…“¢Õß«“√’ ¢”‡¥™ ·≈–§≥–(2) ·≈– ÿ√»—°¥‘Ï »√’ ÿ¢

·≈–§≥–(6)  ¡’°“√»÷°…“æ∫«à“ “‡Àµÿ°“√ª«¥À≈—ß à«π≈à“ßπ—Èπ

 —¡æ—π∏å°—∫°“√„™â°≈â“¡‡π◊ÈÕÀ≈—ß„π°“√∑”ß“π¬°·≈–‡§≈◊ËÕπ

¬â“¬¢ÕßÀπ—° §«∫§ÿ¡∑à“∑“ß¢≥–°“√∑”ß“π¡“‡ªìπ‡«≈“π“π(13)

·µà‡¡◊ËÕæ‘®“√≥“‡©æ“–ºŸâªÉ«¬¿“¬„π¡À“«‘∑¬“≈—¬¢Õπ·°àπ

æ∫«à“ºŸâªÉ«¬‡À≈à“π’È¡’Õ“°“√º‘¥ª°µ‘∫√‘ ‡«≥§Õ¡“°∑’Ë ÿ¥

·≈–¡“°°«à“ºŸâªÉ«¬®“°¿“¬πÕ°À¡“«‘∑¬“≈—¬¢Õπ·°àπ ‡ªìπ∑’Ë

πà“ —ß‡°µ«à“∫ÿ§≈“°√¿“¬„π¡À“«‘∑¬“≈—¬¢Õπ·°àπ¡’ à«π¢Õß

Õ“™’æÕ“®“√¬å /¢â “√“™°“√·≈–æπ—°ß“π “¬ π—∫ πÿπ

¡’≈—°…≥–ß“π¥â“π«‘™“°“√·≈–‡Õ° “√´÷ËßµâÕß„™â§Õ¡æ‘«‡µÕ√å

·≈–π—Ëß∑”ß“π‡ªìπ‡«≈“π“πÊ¡“°°«à“°≈ÿà¡ºÿâªÉ«¬®“°¿“¬πÕ°

¡À“«‘∑¬“≈—¬¢Õπ·°àπ  ®÷ß‡ªìπ∑’Ëπà“ π„®„π°“√»÷°…“

§«“¡ —¡æ—π∏å√–À«à“ßÕ“°“√‡®Á∫ªÉ«¬·≈–≈—°…≥–ß“πµàÕ‰ª

¢âÕ¡Ÿ≈∑’Ëæ∫®“°°“√»÷°…“π’ÈÕ“®„™â‡ªìπ¢âÕ¡Ÿ≈‡æ◊ËÕ°“√»÷°…“

„πÕπ“§µ‡°’Ë¬«°—∫·π«∑“ß„π°“√«“ß·ºπß“π¢ÕßÀπà«¬ß“π

∑“ß°“¬¿“æ∫”∫—¥À√◊ÕÀπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß ‡™àπ °“√„Àâ§«“¡√Ÿâ

‡°’Ë¬«°—∫Õ“°“√º‘¥ª°µ‘∑’Ë¡—°æ∫„π™ÿ¡™π®“°°“√∑”ß“π ·≈–

°“√®—¥°‘®°√√¡ àß‡ √‘¡ ÿ¢¿“æ πÕ°®“°π’È º≈°“√»÷°…“¬—ß

Õ“®„™â‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫„π°“√«“ß·ºπ°“√æ—≤π“»—°¬¿“æ/

§«“¡™”π“≠‡©æ“–¥â“π¢Õßπ—°°“¬¿“æ∫”∫—¥„πÕß§å°√

‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥â√—∫°“√√—°…“∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥(13-15)    ‡™àπ

°“√„Àâ§«“¡ ”§—≠„π°“√æ—≤π“∑—°…–°“√∫”∫—¥√—°…“„πºŸâªÉ«¬

°≈ÿà¡∑’Ë¡’ªí≠À“∫√‘‡«≥À≈—ß·≈–§Õ ¡“°°«à“∫√‘‡«≥Õ◊Ëπ ‡ªìπµâπ

¢âÕ®”°—¥¢Õß°“√»÷°…“·≈–¢âÕ‡ πÕ·π– ”À√—∫°“√»÷°…“

„πÕπ“§µ

‡π◊ËÕß®“°¢Õ∫‡¢µ°“√»÷°…“§√—Èßπ’È‰¡à§√Õ∫§≈ÿ¡∂÷ß°‘®«—µ√

ª√–®”«—π ·≈–√“¬≈–‡Õ’¬¥¢Õß≈—°…≥–ß“πÀ√◊ÕÕ“™’æ¢Õß

ºŸâ¡“√—∫∫√‘°“√∑”„Àâº≈°“√»÷°…“¬—ß‰¡à “¡“√∂‡™◊ËÕ¡‚¬ß∂÷ß

 “‡Àµÿ¢Õß§«“¡º‘¥ª°µ‘∑’Ë·πà™—¥¢ÕßºŸâªÉ«¬‰¥â ¥—ßπ—Èπ°“√»÷°…“

„πÕπ“§µ‡°’Ë¬«°—∫§«“¡ —¡æ—π∏å¢Õß≈—°…≥–ß“πÀ√◊ÕÕ“™’æ

¢ÕßºŸâªÉ«¬·≈–§«“¡º‘¥ª°µ‘¢ÕßºŸâªÉ«¬ Õ“®™à«¬„Àâ‰¥â¢âÕ¡Ÿ≈

∑’Ë‡ªìπª√–‚¬™πå„π°“√æ—≤π“»—°¬¿“æ¢Õßª√–™“™π ·≈–

æ—≤π“√–∫∫°“√‡°Á∫¢âÕ¡Ÿ≈À√◊Õ°“√∫—π∑÷°¢âÕ¡Ÿ≈¢Õßπ—°°“¬

„Àâ§√Õ∫§≈ÿ¡¡“°¬‘Ëß¢÷Èπ

°‘µµ‘°√√¡ª√–°“»
§≥–ºŸâ»÷°…“¢Õ¢Õ∫§ÿ≥‚§√ßß“π∫√‘°“√°“¬¿“æ∫”∫—¥

·≈–æ—≤π“ ÿ¢¿“æ  ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–

°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

∑’Ë‡Õ◊ÈÕ‡øóôÕ¢âÕ¡Ÿ≈„π°“√»÷°…“§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß
1. πâÕ¡®‘µµå π«≈‡πµ√å. §«“¡µâÕß°“√°“√∫√‘°“√∑“ß°“¬¿“æ

∫”∫—¥„π‚√ßæ¬“∫“≈™ÿ¡™π °√≥’»÷°…“„π‡¢µ¿“§µ–«—π
ÕÕ°‡©’¬ß‡Àπ◊Õ. «“√ “√°“¬¿“æ∫”∫—¥ 2541; 1: 1-9.

2. «“√’ ¢”‡¥™, ™¡æŸπÿ∑ °“≠®πªí®®å, æ√™—¬ æ‘¡≈æ—π∏å, ‡° √
¢—¥‡°≈“. °“√»÷°…“ºŸâªÉ«¬πÕ°¢ÕßÀπà«¬°“¬¿“æ∫”∫—¥
‚√ßæ¬“∫“≈»‘√‘√“™ ªï æ.».2534. «“√ “√°“¬¿“æ∫”∫—¥
2536; 2: 50-75.

3. ‡æÁ≠æ‘¡≈  ∏—¡¡√—§§‘µ. ∫∑∫“∑¢Õßπ—°°“¬¿“æ∫”∫—¥
„π°“√ àß‡ √‘¡ ÿ¢¿“æ·≈–°“√ªÑÕß°—π‚√§. «“√ “√‡∑§π‘§
°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ 2537; 1: 14-25.

4. ‡æÁ≠æ‘¡≈  ∏—¡¡√—§§‘µ. °“√„Àâ§«“¡√Ÿâ∑“ß°“¬¿“æ∫”∫—¥
„π°“√ àß‡ √‘¡ ÿ¢¿“æ·≈–ªÑÕß°—π‚√§. «“√ “√‡∑§π‘§°“√·æ∑¬å
·≈–°“¬¿“æ∫”∫—¥ 2537; 2: 108-12.

5.  ÿ¡π“  µ—≥±‡»√…∞’. §«“¡°â“«Àπâ“∑“ß¥â“π°“¬¿“æ∫”∫—¥.
«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ 2548; 2: 1-3.

6.  ÿ√»—°¥‘Ï »√’ ÿ¢,  °ÿ≈æ√ ∫Ÿ√≥æß»å, Õ—®©√“ «‘∑¬“°√≥å.
°“√»÷°…“ ∂‘µ‘ºŸâªÉ«¬∑“ß°“¬¿“æ∫”∫—¥„π‚√ßæ¬“∫“≈
 à«π°≈“ß·≈– à«π¿Ÿ¡‘¿“§. «“√ “√°“¬¿“æ∫”∫—¥ 2528; 2:
5-20.

7. ¡≥±¿√≥å  ÿ∏’√«—≤π“ππ∑å, √ÿàß∑‘«“ «—®©≈–∞‘µ‘. °“√»÷°…“
§«“¡™ÿ°„π°“√„™â‡∑§π‘§°“√√—°…“„πß“π°“¬¿“æ∫”∫—¥.
«“√ “√°“¬¿“æ∫”∫—¥ 2539; 1: 38-48.

8. °—π¬“  ª“≈–«‘«—∏πå. ª√– ∫°“√≥å∑“ß§≈‘π‘°°“¬¿“æ∫”∫—¥
Clinical research experience in physical therapy.
«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ 2545; 2:
101-5.

9. πâÕ¡®‘µµå π«≈‡πµ√å.  √Ÿª·∫∫ß“π«‘®—¬∑“ß¥â“π°“¬¿“æ∫”∫—¥.
«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ 2545; 1: 35-48.

10. √”·æπ æ√‡∑æ‡°…¡ —πµå. °“¬«‘¿“§»“ µ√å·≈– √’√«‘∑¬“
¢Õß¡πÿ…¬å. æ‘¡æå§√—Èß∑’Ë 2. °√ÿß‡∑æ¢Õπ·°àπ: ‚ ¿“°“√æ‘¡æå,
2549: 210-24.

09 8/20/09, 11:36 PM158



159J Med Tech Phy Ther ë Vol.21 No.2 ë MAY-AUGUST 2009

:

:
: :

: :

11.  ÿ«√√≥“ ‡Õ◊ÈÕ®“√ÿæ√, π«πÕπß§å ™—¬ªî¬æ√,  ÿ«√√≥’ ®√Ÿß
®‘µ√Õ“√’. §«“¡™ÿ°¢ÕßÕ“°“√ª«¥„πºŸâ∑”ß“πÕ“™’æ≈—°…≥–
¬◊π‡ªìπ√–¬–‡«≈“π“π. «“√ “√°“¬¿“æ∫”∫—¥ 2540; 1: 5-
14.

12.  ÿ«√√≥’ ®√Ÿß®‘µ√Õ“√’, π«≈Õπß§å ™—¬ªî¬æ√. °“√»÷°…“
§«“¡™ÿ°¢ÕßÕ“°“√ª«¥À≈—ß„πÕ“™’ææ¬“∫“≈. «“√ “√
°“¬¿“æ∫”∫—¥ 2539; 2: 37-42.

13.  ÿ√™—¬ ∑”¡“À“°‘π. ·π«‚πâ¡ ∂“π– ÿ¢¿“æ¢Õß§π‰∑¬∑’Ë
 —¡æ—π∏å°—∫ß“π°“¬¿“æ∫”∫—¥. «“√ “√°“¬¿“æ∫”∫—¥ 2546;
1-2: 80-95.

14.  ¡™“¬  √—µπ∑Õß§”. √“¬ß“π √ÿª°“√®—¥Õ∫√¡‡™‘ßªØ‘∫—µ‘
°“√°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥‡Õ« à«π≈à“ß; À¡Õπ
√Õß°√–¥Ÿ°ª≈‘Èπ. «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
2538; 1: 51-2.

15. «‘™—¬  Õ÷ßæ‘π‘®æß»å. ‡ âπ ‘∫¢Õß°“√π«¥‰∑¬°—∫ miofascial
trigger points. «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
2547; 1-3: 8-13.

09 8/20/09, 11:36 PM159



160 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 21 ©∫—∫∑’Ë 2 ë æƒ…¿“§¡ -  ‘ßÀ“§¡ 2552

§«“¡ “¡“√∂„π°“√∑√ßµ—«·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß„πºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß
∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß

 ÿ°—≈¬“ Õ¡µ©“¬“1*, °‘µµ‘  ¡∫√√¥“2, °—≈¬√—µπå √ÿàß√—µπ™’«‘π2,  ÿ°—≠≠“ „®°≈â“2,«—≥∑π“ »‘√‘∏√“∏‘«—µ√1,
«√«√√≥  §”ƒÂ™“1

« “ √   “ √
‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY

π‘æπ∏åµâπ©∫—∫
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1 “¬«‘™“°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2π—°»÷°…“ª√‘≠≠“µ√’  “¢“°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

∫∑§—¥¬àÕ
ºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß¡—°¡’§«“¡∫°æ√àÕß„π°“√§«∫§ÿ¡°“√‡§≈◊ËÕπ‰À«‚¥¬‡©æ“–°“√‡§≈◊ËÕπ‰À«∑’Ë¡’§«“¡´—∫ ấÕπ ‡™àπ

°“√‡¥‘π·≈–°“√∑√ßµ—« °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡ “¡“√∂¢ÕßºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß®”π«π

18 √“¬ „π°“√§«∫§ÿ¡°“√∑√ßµ—«‚¥¬„™â Berg Balance Scale (BBS), Timed Up and Go Test (TUGT) ·≈–°“√‡¥‘π¢â“¡

 ‘Ëß°’¥¢«“ß¢π“¥‡≈Á° (¢π“¥°«â“ßÀ√◊Õ Ÿß 1, 4 ·≈– 8 ´¡. √«¡ 6  ∂“π°“√≥å) ´÷Ëß‡ªìπ¢π“¥∑’Ë¡—°æ∫„π∫â“π·≈–™ÿ¡™π‚¥¬

«“ß ‘Ëß°’¥¢«“ß·µà≈–¢π“¥‰«âµ√ß°≈“ß∑“ß‡¥‘π√–¬–∑“ß 10 ‡¡µ√ º≈°“√»÷°…“æ∫«à“Õ“ “ ¡—§√ à«π„À≠à¬—ß¡’ªí≠À“°“√§«∫§ÿ¡

°“√∑√ßµ—«∑’ËÕ“® àßº≈„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ°“√≈â¡ Ÿß (BBS ‡∑à“°—∫ 32.83 ±  13.66 §–·ππ ·≈– TUGT ‡∑à“°—∫ 45.57 ±  18.83

«‘π“∑’) πÕ°®“°π’È¬—ßæ∫«à“Õ“ “ ¡—§√√âÕ¬≈– 39 ‰¡à “¡“√∂‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß¢π“¥‡≈Á°‰¥â ”‡√Á® ‚¥¬§«“¡·µ°µà“ß¢Õß

§«“¡ “¡“√∂¥â“π°“√§«∫§ÿ¡°“√∑√ßµ—« (BBS) √–À«à“ßÕ“ “ ¡—§√∑’Ë‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â ”‡√Á®·≈–‰¡à ”‡√Á®¡’§«“¡ ”§—≠

‡™‘ß§≈‘π‘° (¡“°°«à“ 6 §–·ππ) º≈°“√«‘®—¬Õ“®™’È„Àâ‡ÀÁπ«à“°“√æ—≤π“§«“¡ “¡“√∂¥â“π°“√∑√ßµ—«·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

„πºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß‡ªìπ ‘Ëß ”§—≠∑’Ë®–™à«¬≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥Õÿ∫—µ‘‡ÀµÿÀ≈—ßÕÕ°®“°‚√ßæ¬“∫“≈‰¥â

§” ”§—≠: ∫“¥‡®Á∫‰¢ —πÀ≈—ß, °“√∑√ßµ—«, °“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß
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Balance and obstacle crossing ability in independent ambulatory spinal
cord injury patients

« “ √   “ √
‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY

π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

1School of Physical Therapy, Faculty of Associated Medical Sciences
2Undergraduate students, School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University

*Corresponding author (e-mail: samata@kku.ac.th)

Sugalya Amatachaya1*, Kitti Sombanda2, Kalyarat Rungrattanachiwin2, Sukanya Jaikla2, Wantana Siritaratiwat1,
Worawan Kamruecha1

Abstract
Patients with spinal cord injury (SCI) are frequently having impairment of movement control particularly

a complex task such as walking and balance control. This study investigated ability of 18 independent ambulatory

SCI patients to control their balance by using Berg Balance Scale (BBS), Timed Up and Go Test (TUGT) and to

walk over small obstacles (wide or high obstacles at the size 1, 4 and 8 cm., 6 conditions totally), which are the

sizes that commonly found at home and in the community. Each obstacle was placed at the middle of the 10-meter

walkway. Results demonstrated that most of independent ambulatory subjects still had problem in balance control

that resulting in exposing to a high risk of fall (BBS = 32.83 ± 13.66 scores and TUGT = 45.57 ± 18.83 seconds).

In addition, 39 % of subjects were unable to successfully walk over obstacle(s).  There were clinical significance

of balance control (BBS) between subjects who were able and unable to successfully walk over an obstacle

(> 6 scores). The results may indicate that the development of balance control and obstacle crossing in patients with

SCI who are able to walk independently is important to decrease risk of accident after discharge.

Key words: Spinal cord injury,  Balance,  Crossing ability
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∫∑π”
     °“√§«∫§ÿ¡°“√∑√ßµ—«‡ªìπ§«“¡ “¡“√∂„π°“√√—°…“

·π«®ÿ¥»Ÿπ¬å√«¡¡«≈¢Õß√à“ß°“¬ (center of mass, COM)

„Àâµ°Õ¬Ÿà¿“¬„π∞“π√Õß√—∫ (base of support, BOS)

‚¥¬Õ“»—¬¢âÕ¡Ÿ≈®“°°“√√—∫√Ÿâ 3 √–∫∫ §◊Õ √–∫∫°“¬ —¡º— 

(somatosensory system) √–∫∫°“√¡Õß‡ÀÁπ (visual system)

·≈–√–∫∫‡« µ‘∫Ÿ≈“√å (vestibular system)  ‡æ◊ËÕ°“√ª√–¡«≈

º≈¢Õß√–∫∫ª√– “∑ à«π°≈“ß·≈– —Ëß°“√‰ª¬—ßÀπà«¬ªØ‘∫—µ‘

°“√∑’Ë‡°’Ë¬«¢âÕß‰¥â·°à °≈â“¡‡π◊ÈÕ·≈–°√–¥Ÿ° (musculoskeletal

elements) „Àâ‡°‘¥°“√µÕ∫ πÕß°“√∑√ßµ—«∑’Ë‡À¡“– ¡(1)

°“√∫“¥‡®Á∫¢Õß‰¢ —πÀ≈—ß (spinal cord injuries)

 àßº≈„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß§«“¡ “¡“√∂„π°“√∑”ß“π

¢Õß√–∫∫ª√– “∑√—∫§«“¡√Ÿâ ÷° (sensory system) ·≈–

√–∫∫ª√– “∑ —Ëß°“√ (motor system) ∑”„ÀâºŸâªÉ«¬ Ÿ≠‡ ’¬

°“√§«∫§ÿ¡°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ·≈–°“√‡§≈◊ËÕπ‰À«µ“¡

√–¥—∫§«“¡√ÿπ·√ß¢Õß°“√∫“¥‡®Á∫(2) ºŸâªÉ«¬¡—°¡’§«“¡º‘¥ª°µ‘

¢Õß°“√§«∫§ÿ¡°“√∑√ßµ—«∑’Ë∑”„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ°“√

‡°‘¥Õÿ∫—µ‘‡Àµÿ·≈–°“√≈â¡‰¥â Brotherton ·≈–§≥–„πªï

§.». 2007 √“¬ß“π«à“ºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß·∫∫‰¡à

 ¡∫Ÿ√≥å¡’Õÿ∫—µ‘°“√≥å°“√≈â¡ª√–¡“≥√âÕ¬≈– 75 ´÷ËßÕÿ∫—µ‘

°“√≥å°“√π’È Ÿß°«à“Õÿ∫—µ‘°“√≥å°“√≈â¡„πºŸâ ŸßÕ“¬ÿ (√âÕ¬≈– 60)

·≈–ºŸâªÉ«¬∑“ß√–∫∫ª√– “∑Õ◊ËπÊ ‡™àπ  ºŸâªÉ«¬‚√§æ“√å°‘π —π

(Parkinsonís disease) ·≈–ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß√–∫∫

ª√– “∑ à«πª≈“¬ (peripheral neuropathy) (√âÕ¬≈– 50)

°“√≈â¡¢ÕßºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ßÕ“® àßº≈„Àâ‡°‘¥°“√

∫“¥‡®Á∫∑’Ë√ÿπ·√ß  ‡™àπ °“√∫“¥‡®Á∫∑’Ë»’√…– (head injury) °“√

∫“¥‡®Á∫¢Õß‡π◊ÈÕ‡¬◊ËÕÕàÕπ (soft tissue injury) °√–¥Ÿ°À—°

(fracture) ·≈–¢âÕ‡§≈◊ËÕπÀ≈ÿ¥ (joint dislocation) ‡ªìπµâπ

‚¥¬ªí®®—¬∑’Ë§“¥«à“πà“®–¡’º≈µàÕ°“√≈â¡‰¥â·°à °“√∫°æ√àÕß

„π°“√§«∫§ÿ¡°“√∑√ßµ—« (√âÕ¬≈– 43) °“√ÕàÕπ·√ß

¢Õß°≈â“¡‡π◊ÈÕ≈”µ—«·≈–¢“ (√âÕ¬≈– 28) ·≈– ‘Ëß·«¥≈âÕ¡

∑’Ë‡ªìπÕ—πµ√“¬ (√âÕ¬≈– 23)(3)

§«“¡∫°æ√àÕß„π°“√§«∫§ÿ¡°“√∑√ßµ—«¬—ßÕ“® àßº≈

°√–∑∫µàÕ°“√∑”°‘®«—µ√ª√–®”«—π ‚¥¬‡©æ“–°“√‡§≈◊ËÕπ‰À«

∑’Ë¡’√–¬–°“√‡§≈◊ËÕπ∑’Ë¢Õß®ÿ¥»Ÿπ¬å√«¡¡«≈¢Õß√à“ß°“¬¡“°

·≈–¡’∞“π√Õß√—∫¢Õß√à“ß°“¬·§∫ ‡™àπ °“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

¡’√“¬ß“π«à“°“√‡§≈◊ËÕπ‰À«¢≥–°â“«¢â“¡ ‘Ëß°’¥¢«“ß¡’√Ÿª·∫∫

°“√‡§≈◊ËÕπ‰À«∑’Ë´—∫´âÕπ¡“°°«à“°“√‡¥‘π∫πæ◊Èπ‡√’¬∫‡π◊ËÕß®“°

¢“∑—Èß Õß¢â“ß¡’°“√‡§≈◊ËÕπ‰À«„π≈—°…≥–∑’Ë‰¡à ¡¡“µ√°—π(4)

®ÿ¥»Ÿπ¬å√«¡¢Õß√à“ß°“¬¡’√–¬–°“√‡§≈◊ËÕπ∑’Ë¡“°°«à“∑—Èß

„π·π«πÕπ·≈–·π«¥‘Ëß(5-7) ¥—ßπ—Èπ °“√∑’Ë®–‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

‰¥â ”‡√Á®ºŸâªÉ«¬®÷ßµâÕß “¡“√∂ª√—∫‡ª≈’Ë¬π°“√‡§≈◊ËÕπ‰À«

¢Õßµπ‡Õß·≈–°“√§«∫§ÿ¡°“√∑√ßµ—«„Àâ —¡æ—π∏å°—∫√–¬–µà“ßÊ

¢Õß°“√‡¥‘π¢â “¡ ‘Ë ß°’¥¢«“ß(8) °‘µµ‘¬“·≈–§≥–„πªï

æ.». 2550(9) √“¬ß“π«à“ºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß∑’Ë‡¥‘π‰¥â‡Õß

9 „π 18 √“¬¡’ªí≠À“„π°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß¢π“¥‡≈Á°

∑’Ë¡—°æ∫„π∫â“π·≈–™ÿ¡™π §≥–ºŸâ«‘®—¬‡ πÕ·π–«à“§«“¡

∫°æ√àÕß„π°“√§«∫§ÿ¡°“√∑√ßµ—«Õ“®‡ªìπ “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ

ºŸâªÉ«¬¡’ªí≠À“„π°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß ´÷ËßÕ“®π”‰ª Ÿà°“√

 –¥ÿ¥·≈–≈â¡‰¥â ¡’√“¬ß“π«à“ª√–¡“≥√âÕ¬≈– 70 ¢ÕßºŸâªÉ«¬

∫“¥‡®Á∫¢Õß‰¢ —πÀ≈—ß·∫∫‰¡à ¡∫Ÿ√≥å “¡“√∂‡¥‘π‰¥âÕ’°§√—Èß(10-12)

·µà¡’ºŸâªÉ«¬‡æ’¬ß à«ππâÕ¬‡∑à“π—Èπ∑’Ë “¡“√∂„™â°“√‡¥‘π„π°“√

ª√–°Õ∫°‘®«—µ√ª√–®”«—π(13) §«“¡º‘¥ª°µ‘„π°“√§«∫§ÿ¡

°“√∑√ßµ—«Õ“®‡ªìπ “‡Àµÿ ”§—≠„π°“√®”°—¥§«“¡ “¡“√∂

„π°“√‡¥‘π¢ÕßºŸâªÉ«¬‡À≈à“π’È ªí®®ÿ∫—π¬—ß‰¡àæ∫°“√»÷°…“

∑’Ë√“¬ß“π§«“¡ “¡“√∂„π°“√§«∫§ÿ¡°“√∑√ßµ—«·≈–°“√‡¥‘π

¢â“¡ ‘Ëß°’¥¢«“ß„πºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß

§≥–ºŸâ«‘®—¬®÷ßµâÕß°“√»÷°…“§«“¡ “¡“√∂„π°“√§«∫§ÿ¡°“√

∑√ßµ—«·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß„πºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß

·∫∫∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß ·≈–‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂

„π°“√§«∫§ÿ¡°“√∑√ßµ—«√–À«à“ßºŸâªÉ«¬∑’Ë‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â

 ”‡√Á®·≈–‰¡à ”‡√Á® ‚¥¬¡’ ¡¡µ‘∞“π°“√«‘®—¬§◊ÕºŸâªÉ«¬∫“¥‡®Á∫

‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â ‡Õß¬—ß¡’ªí≠À“°“√§«∫§ÿ¡

°“√∑√ßµ—«·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß ‚¥¬ºŸâªÉ«¬∑’Ë “¡“√∂

‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â ”‡√Á®¡’§«“¡ “¡“√∂„π°“√∑√ßµ—«¥’°«à“

ºŸâªÉ«¬∑’Ë‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¡à ”‡√Á®

√–‡∫’¬∫«‘∏’«‘®—¬
1. Õ“ “ ¡—§√

°“√»÷°…“π’È‡ªìπ°“√«‘®—¬·∫∫¿“§µ—¥¢«“ß (cross-sectional

study) „πºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß (ASIA

C ·≈– D) ‚¥¬„™âÀ√◊Õ‰¡à„™â‡§√◊ËÕß™à«¬‡¥‘π (FIM walking

scores = 5-7) Õ“ “ ¡—§√µâÕß‰¡à¡’§«“¡º‘¥ª°µ‘´È” ấÕπ∑’Ë¡’

º≈µàÕ°“√«‘®—¬ ‡™àπ §«“¡º‘¥ª°µ‘¢Õß√–∫∫‚§√ß√à“ß·≈–
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°≈â“¡‡π◊ÈÕ §«“¡º‘¥ª°µ‘∑“ß “¬µ“∑’Ë‰¡à “¡“√∂·°â‰¢‰¥â‚¥¬

°“√„™â·«àπÀ√◊Õ§Õπ·∑°‡≈π å ·≈–§«“¡º‘¥ª°µ‘¥â“π°“√

 ◊ËÕ “√∑’Ë ‰¡à “¡“√∂∑”µ“¡°√–∫«π°“√«‘®—¬‰¥â °“√«‘®—¬π’È

‰¥âºà“π°“√æ‘®“√≥“®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å®“°§≥–

°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

Õ“ “ ¡—§√∑ÿ°√“¬‰¥â√—∫∑√“∫¢âÕ¡Ÿ≈‡°’Ë¬«°—∫«—µ∂ÿª√– ß§å·≈–

«‘∏’°“√«‘®—¬ ·≈–≈ßπ“¡„π„∫¬‘π¬Õ¡°àÕπ‡¢â“√à«¡°“√«‘®—¬π’È

2. «‘∏’°“√∑¥≈Õß

Õ“ “ ¡—§√·µà≈–√“¬µâÕß‡¢â“√à«¡°“√«‘®—¬‡ªìπ‡«≈“ 2 «—π

µ‘¥µàÕ°—π‡æ◊ËÕ≈¥º≈¢Õß°“√‡æ≈’¬≈â“∑’ËÕ“®¡’º≈µàÕ°“√ª√–‡¡‘π

§«“¡ “¡“√∂ „π«—π·√°Õ“ “ ¡—§√‰¥â√—∫°“√µ√«®§—¥°√Õß

‡æ◊ËÕ√–∫ÿ§«“¡√ÿπ·√ß·≈–√–¥—∫¢Õß‰¢ —πÀ≈—ß∑’Ëº‘¥ª°µ‘

(severity and levels of spinal cord injury) ·≈–ª√–‡¡‘π

§«“¡ “¡“√∂¥â“π°“√‡¥‘π (FIM walking scores) «—πµàÕ¡“

Õ“ “ ¡—§√‰¥â√—∫°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√∑√ßµ—«·≈–

°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

‡π◊ËÕß®“°ªí®®ÿ∫—π¬—ß‰¡à¡’·∫∫ª√–‡¡‘π°“√∑√ßµ—«‡©æ“–

 ”À√—∫ºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß §≥–ºŸâ«‘®—¬®÷ß‡≈◊Õ°„™â·∫∫

ª√–‡¡‘π∑’Ë§“¥«à“®– “¡“√∂ –∑âÕπ§«“¡ “¡“√∂„π°“√∑√ßµ—«

¢ÕßºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß¡“°∑’Ë ÿ¥·≈–

 “¡“√∂„™â‰¥âßà“¬∫πÀÕºŸâªÉ«¬ ‰¥â·°à Berg Balance Scale

(BBS) ·≈– Timed Up and Go Test (TUGT) ‚¥¬ BBS

‡ªìπ°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√∑√ßµ—«∑’Ë∂◊Õ«à“‡ªìπ gold

standard for functional balance test and systematic

review(14) ·µà BBS ‰¡à‰¥â√«¡°‘®°√√¡°“√‡¥‘π„π°“√∑¥ Õ∫¥â«¬

§≥–ºŸâ«‘®—¬®÷ßπ” TUGT  ¡“√à«¡ª√–‡¡‘π¥â«¬‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡

§«“¡ “¡“√∂„π°“√∑√ßµ—«¢ÕßÕ“ “ ¡—§√∑’Ë “¡“√∂‡¥‘π‰¥â

BBS ‡ªìπ°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√§«∫§ÿ¡

°“√∑√ßµ—«¢≥–∑”°‘®°√√¡„π∑à“π—Ëß·≈–¬◊π 14 °‘®°√√¡ ·µà≈–

°‘®°√√¡¡’§à“§–·ππ®“° 0-4 ‚¥¬ª√–‡¡‘π®“°√–¬–‡«≈“

¢âÕ·π–π” ·≈–§«“¡™à«¬‡À≈◊Õ∑’ËÕ“ “ ¡—§√µâÕß°“√®“°∫ÿ§§≈

À√◊ÕÕÿª°√≥åµà“ßÊ ‚¥¬§–·ππ‡µÁ¡¢Õß BBS §◊Õ 56 §–·ππ

À“°Õ“ “ ¡—§√‰¥â§–·ππµ—Èß·µà 45 ≈ß‰ª· ¥ß∂÷ß¿“«–§«“¡

‡ ’Ë¬ßµàÕ°“√≈â¡ Ÿß(15)  à«π°“√ª√–‡¡‘π°“√∑√ßµ—«‚¥¬ TUGT

‡ªìπ°“√®—∫‡«≈“∑’Ë‡√‘Ë¡µ—Èß·µàÕ“ “ ¡—§√≈ÿ°¢÷Èπ¬◊π®“°‡°â“Õ’È∑’Ë¡’

æπ—°æ‘ß·≈â«‡¥‘πµ√ß‰ª¥â“πÀπâ“√–¬–∑“ß 3 ‡¡µ√ ®“°π—Èπ

‡¥‘πÕâÕ¡°√«¬°≈—∫‰ªπ—Ëß∑’Ë‡°â“Õ’Èµ—«‡¥‘¡ ·≈–À¬ÿ¥‡«≈“‡¡◊ËÕ

Õ“ “ ¡—§√°≈—∫¡“π—Ëß‡°â“Õ’ÈÕ’°§√—Èß ºŸâ∑’Ë„™â‡«≈“„π°“√∑¥ Õ∫

¡“°°«à“ 14 «‘π“∑’· ¥ß∂÷ß§«“¡‡ ’Ë¬ßµàÕ°“√≈â¡ Ÿß(16, 17)

°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√‡¥‘π°â“«¢â“¡ ‘Ëß°’¥¢«“ß

‚¥¬„ÀâÕ“ “ ¡—§√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß¡’¢π“¥§«“¡ ŸßÀ√◊Õ°«â“ß

1, 4 ·≈– 8 ‡´πµ‘‡¡µ√ ·µà≈–Õ—π¡’§«“¡¬“« 60 ‡´πµ‘‡¡µ√

·≈–Àπ“ª√–¡“≥ 0.5 ‡´πµ‘‡¡µ√ (√Ÿª∑’Ë 1 °-¢)  ∂“π°“√≥å

≈– 1 √Õ∫ √«¡∑—ÈßÀ¡¥ 6  ∂“π°“√≥å ‚¥¬«“ß ‘Ëß°’¥¢«“ß‰«â

µ√ß°≈“ß∑“ß‡¥‘π√–¬–∑“ß 10 ‡¡µ√ (√Ÿª∑’Ë 1§)(8)

¢≥–∑¥ Õ∫°“√∑√ßµ—«·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

Õ“ “ ¡—§√ “¡“√∂‡≈◊Õ°„™â‡§√◊ËÕß™à«¬‡¥‘π‰¥âµ“¡§«“¡µâÕß°“√

‚¥¬¡’π—°°“¬¿“æ∫”∫—¥Õ¬Ÿà¥â“π¢â“ß‡æ◊ËÕ§Õ¬„Àâ§«“¡™à«¬‡À≈◊Õ

·≈–ªÑÕß°—πÕÿ∫—µ‘ ‡Àµÿ∑’ËÕ“®‡°‘¥¢÷Èπ√–À«à“ß°“√∑¥ Õ∫

Õ“ “ ¡—§√ “¡“√∂æ—°√–À«à“ß°“√∑¥ Õ∫‰¥âµ“¡µâÕß°“√

°“√«‘‡§√“–Àåº≈°“√∑¥≈Õß
„™â ∂‘µ‘æ√√≥π“‡æ◊Ë ÕÕ∏‘∫“¬≈—°…≥–Õ“ “ ¡—§√

„™â skewness test ‡æ◊ËÕ∑¥ Õ∫°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈

À“°¢âÕ¡Ÿ≈¡’°“√°√–®“¬ª°µ‘®–„™â independent t-test ‡æ◊ËÕ

‡ª√’¬∫‡∑’¬∫º≈°“√∑√ßµ—«√–À«à“ß°≈ÿà¡∑’Ë‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

‰¥â ”‡√Á®·≈–‰¡à ”‡√Á®  ·µàÀ“°¢âÕ¡Ÿ≈¡’°“√°√–®“¬‰¡àª°µ‘®–„™â

Mann Whitney U-test ‚¥¬°”Àπ¥√–¥—∫π—¬ ”§—≠∑’Ë

P < 0.05

º≈°“√»÷°…“
1. ≈—°…≥–Õ“ “ ¡—§√∑’Ë‡¢â“√à«¡°“√«‘®—¬

Õ“ “ ¡—§√∑’Ëºà“π‡°≥±å°“√§—¥‡≈◊Õ°‡æ◊ËÕ‡¢â“√à«¡°“√«‘®—¬

π’È¡’®”π«π∑—ÈßÀ¡¥ 20 √“¬ Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕ∑¥ Õ∫§«“¡

 “¡“√∂„π°“√§«∫§ÿ¡°“√∑√ßµ—«·≈–«‘‡§√“–Àåº≈°“√»÷°…“

§≥–ºŸâ«‘®—¬‰¥âµ—¥¢âÕ¡Ÿ≈¢ÕßÕ“ “ ¡—§√ÕÕ° 2 √“¬‡π◊ËÕß®“°

Õ“ “ ¡—§√ 1 √“¬‰¡à “¡“√∂∑¥ Õ∫°“√∑√ßµ—«‰¥â∑—ÈßÀ¡¥ ·≈–

Õ’° 1 √“¬‰¥âº≈°“√«‘®—¬∑’Ë·µ°µà“ßÕ“ “ ¡—§√√“¬Õ◊Ëπ¡“°

(outlier) ®÷ß‡À≈◊Õ®”π«πÕ“ “ ¡—§√„π°“√«‘‡§√“–Àåº≈°“√»÷°…“

®”π«π 18 √“¬ Õ“ “ ¡—§√∑—ÈßÀ¡¥¡’√–¥—∫§«“¡√ÿπ·√ß¢Õß°“√

∫“¥‡®Á∫¢Õß‰¢ —πÀ≈—ßÕ¬Ÿà„π ASIA class D ‡ªìπ‡æ»À≠‘ß®”π«π

3 √“¬·≈–‡æ»™“¬®”π«π 15 √“¬ ¡’Õ“¬ÿ‡©≈’Ë¬ 51.16 ± 14.96 ªï

√–¬–‡«≈“À≈—ß°“√∫“¥‡®Á∫‡©≈’Ë¬  17.83 ±  29.05  ‡¥◊Õπ

¡’°“√∫“¥‡®Á∫¢Õß‰¢ —πÀ≈—ß·∫∫ paraparesis ®”π«π 14 √“¬
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·≈–·∫∫  quadriparesis ®”π«π 4 √“¬ Õ“ “ ¡—§√‡¥‘π¥â«¬

‚§√ß‡À≈Á°À—¥‡¥‘π ®”π«π 13 √“¬  ‡¥‘π¥â«¬‰¡â§È”¬—π®”π«π 1 √“¬

·≈–‡¥‘π‡Õß‚¥¬‰¡àµâÕß„™âÕÿª°√≥å™à«¬®”π«π 4 √“¬ Õ“ “

 ¡—§√∑’Ë¡’ FIM walking score ‡∑à“°—∫ 6  ®”π«π 14 √“¬

·≈–FIM walking score ‡∑à“°—∫ 7 ®”π«π 4 √“¬ (µ“√“ß∑’Ë 1)

2. º≈°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√∑√ßµ—«

     °“√»÷°…“§√—Èßπ’È„™â BBS ·≈– TUGT ‡æ◊ËÕª√–‡¡‘π§«“¡

 “¡“√∂„π°“√∑√ßµ—«¢ÕßÕ“ “ ¡—§√ º≈°“√»÷°…“æ∫«à“

¡’Õ“ “ ¡—§√ 1 √“¬ ∑’Ë„™â‡«≈“„π°“√∑¥ Õ∫ TUGT ¡“°°«à“

Õ“ “ ¡—§√√“¬Õ◊ËπÊ ¡“° (¡“°°«à“ ±  2SD) §≥–ºŸâ«‘®—¬

®÷ß‰¥âµ—¥¢âÕ¡Ÿ≈¢ÕßÕ“ “ ¡—§√√“¬π’ÈÕÕ°®“°°“√«‘‡§√“–Àå

º≈°“√∑¥ Õ∫°“√°√–®“¬¢âÕ¡Ÿ≈‚¥¬„™â skewness test

æ∫«à“¡’§à“‡∑à“°—∫ - 0.002 ·≈– 0.018 ÷́Ëß¡’§à“„°≈â‡§’¬ß°—∫»Ÿπ¬å

· ¥ß«à“¢âÕ¡Ÿ≈¡’°“√°√–®“¬§àÕπ¢â“ßª°µ‘ ¥—ßπ—Èπ ®÷ßπ”‡ πÕ

º≈°“√»÷°…“‚¥¬„™â§à“ mean ± SD ·≈–„™â ∂‘µ‘„π°≈ÿà¡

parametric „π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ √“¬≈–‡Õ’¬¥°“√ª√–‡¡‘π

°“√§«∫§ÿ¡°“√∑√ßµ—«¡’¥—ßπ’È

2.1 °“√ª√–‡¡‘π°“√∑√ßµ—«‚¥¬„™â BBS

Õ“ “ ¡—§√∑—ÈßÀ¡¥¡’§à“‡©≈’Ë¬¢Õß§–·ππ BBS ‡∑à“°—∫

32.83 ± 13.66 §–·ππ (11 ∂÷ß 55 §–·ππ) (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 1 ≈—°…≥–Õ“ “ ¡—§√∑’Ë‡¢â“√à«¡°“√«‘®—¬
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2.2 °“√ª√–‡¡‘π°“√∑√ßµ—«‚¥¬„™â TUGT

Õ“ “ ¡—§√„™â‡«≈“„π°“√∑¥ Õ∫‚¥¬ TUGT ‡©≈’Ë¬

‡∑à“°—∫ 45.57 ±18.83 «‘π“∑’ (15 ∂÷ß 78 «‘π“∑’) (µ“√“ß∑’Ë 2)

3. §«“¡ “¡“√∂„π°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

Õ“ “ ¡—§√®”π«π 11 √“¬ “¡“√∂‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

‰¥â ”‡√Á®∑ÿ° ∂“π°“√≥å „π¢≥–∑’ËÕ“ “ ¡—§√Õ’° 7 √“¬

(√âÕ¬≈– 39) ‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¡à ”‡√Á®Õ¬à“ßπâÕ¬ 1  ∂“π°“√≥å

(µ—Èß·µà 1-3  ∂“π°“√≥å) ‡π◊ËÕß®“°Õÿª°√≥å™à«¬‡¥‘π·≈–/

À√◊Õ¢“¢ÕßÕ“ “ ¡—§√ —¡º— °—∫ ‘Ëß°’¥¢«“ß

4. ‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂¥â“π°“√∑√ßµ—«„πÕ“ “

 ¡—§√∑’Ë‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß ”‡√Á®·≈–‰¡à ”‡√Á®

‡¡◊ËÕæ‘®“√≥“≈—°…≥–¢ÕßÕ“ “ ¡—§√∑’Ë‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß

 ”‡√Á®·≈–‰¡à ”‡√Á® ‰¡àæ∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘¥â“πÕ“¬ÿ·≈–

√–¬–‡«≈“À≈—ß°“√∫“¥‡®Á∫√–À«à“ß°≈ÿà¡ Õ“ “ ¡—§√ à«π„À≠à

‡ªìπºŸâªÉ«¬ paraparesis ‚¥¬¡’ºŸâªÉ«¬ quadriparesis °≈ÿà¡≈–

2 √“¬ º≈°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√∑√ßµ—«æ∫¢âÕ¡Ÿ≈ ¥—ßπ’È

4.1 °“√‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√§«∫§ÿ¡°“√

∑√ßµ—«‚¥¬„™â BBS

Õ“ “ ¡—§√∑’Ë‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â ”‡√Á®¡’§à“‡©≈’Ë¬

¢Õß§«“¡ “¡“√∂„π°“√§«∫§ÿ¡°“√∑√ßµ—«∑’Ëª√–‡¡‘π‚¥¬ BBS

‡∑à“°—∫ 35.27 ± 13.40 §–·ππ „π¢≥–∑’ËÕ“ “ ¡—§√∑’Ë¡’

ªí≠À“„π°“√‡¥‘π¢â“¡ ‘Ëß¢’¥¢«“ß¡’§à“‡©≈’Ë¬¢Õß°“√§«∫§ÿ¡

°“√∑√ßµ—«∑’Ëª√–‡¡‘π‚¥¬ BBS ‡∑à“°—∫ 29.00 ± 14.19 §–·ππ

‚¥¬‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫§à“§–·ππ§«“¡ “¡“√∂„π°“√∑√ßµ—«¢ÕßÕ“ “ ¡—§√∑—Èß

2 °≈ÿà¡‚¥¬„™â independent t-test (P > 0.05) (µ“√“ß∑’Ë 3)

4.2 °“√‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√§«∫§ÿ¡

°“√∑√ßµ—«‚¥¬„™â TUGT

æ∫«à“Õ“ “ ¡—§√∑’Ë ‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â ”‡√Á®

¡’§à“‡©≈’Ë¬¢Õß‡«≈“®“°°“√ª√–‡¡‘π‚¥¬ TUGT ‡∑à“°—∫

48.76 ± 21.10 «‘π“∑’ „π¢≥–∑’ËÕ“ “ ¡—§√∑’Ë¡’ªí≠À“

„π°“√‡¥‘π¢â“¡ ‘Ëß¢’¥¢«“ß¡’§à“‡©≈’Ë¬¢Õß TUGT ‡∑à“°—∫

40.54 ± 14.63 «‘π“∑’ Õ¬à“ß‰√°Áµ“¡ ‰¡àæ∫§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“§«“¡ “¡“√∂

„π°“√∑√ßµ—«‚¥¬ TUGT ¢ÕßÕ“ “ ¡—§√∑—Èß 2 °≈ÿà¡‚¥¬„™â

independent t-test (P > 0.05) (µ“√“ß∑’Ë 3)

«‘®“√≥åº≈°“√»÷°…“
°“√«‘®—¬π’È ‡ªìπ°“√»÷°…“§«“¡ “¡“√∂„π°“√∑√ßµ—«

·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß„πºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß

∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß º≈°“√»÷°…“æ∫«à“Õ“ “ ¡—§√∫“¥‡®Á∫

‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â ‡Õß¬—ß¡’ªí≠À“°“√§«∫§ÿ¡

°“√∑√ßµ—«·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß ‚¥¬Õ“ “ ¡—§√

∑—ÈßÀ¡¥„π°“√»÷°…“π’È¡’§à“§–·ππ°“√∑√ßµ—«∑’Ëª√–‡¡‘π‚¥¬ BBS

‡©≈’Ë¬‡∑à“°—∫ 32.83 ± 13.66 §–·ππ ·≈–‡«≈“∑’Ë„™â„π°“√

∑¥ Õ∫‚¥¬ TUGT ‡©≈’Ë¬‡∑à“°—∫45.57 ± 18.83 «‘π“∑’ ¢âÕ¡Ÿ≈

π’È∫àß™’È«à“Õ“ “ ¡—§√°≈ÿà¡π’È¬—ß¡’§«“¡‡ ’Ë¬ßµàÕ°“√≈â¡ Ÿß °≈à“«§◊Õ
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¡’§à“§–·ππ BBS πâÕ¬°«à“ 45 §–·ππ(15) ·≈–‡«≈“®“° TUGT

¡“°°«à“ 14 «‘π“∑’(17) º≈°“√«‘®—¬¬—ß· ¥ß„Àâ‡ÀÁπ«à“Õ“ “

 ¡—§√°≈ÿà¡π’È¡’§«“¡ “¡“√∂„π°“√§«∫§ÿ¡°“√∑√ßµ—«πâÕ¬°«à“

°≈ÿà¡ºŸâ ŸßÕ“¬ÿ„π«—¬¡“°°«à“ 90 ªï °≈à“«§◊Õ¡’§à“§–·ππ BBS

πâÕ¬°«à“·≈–„™â‡«≈“„π°“√ª√–‡¡‘π‚¥¬ TUGT ¡“°°«à“ºŸâ Ÿß

Õ“¬ÿ∑’Ë¡’Õ“¬ÿ√–À«à“ß 90-101 ªï (37.20 §–·ππ ·≈– 17.7

«‘π“∑’ µ“¡≈”¥—∫)(18)

Õ“ “ ¡—§√ 7 „π 18 √“¬ (√âÕ¬≈– 39) ‰¡à “¡“√∂

‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â ”‡√Á®·¡â¢π“¥‡≈Á°∑’Ë ÿ¥ (1 ´¡.)

º≈°“√»÷°…“π’È –∑âÕπ„Àâ‡ÀÁπ«à“Õ“ “ ¡—§√∫“¥‡®Á∫‰¢ —πÀ≈—ß

∑’Ë‡¥‘π‰¥â‡Õß¬—ß§ß¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥°“√ –¥ÿ¥·≈–≈â¡

À“°µâÕß‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‡¡◊ËÕÕ¬Ÿà∑’Ë∫â“πÀ√◊Õ™ÿ¡™π Brotherton

·≈–§≥–„πªï 2007 √“¬ß“π«à“√âÕ¬≈– 75 ¢ÕßºŸâªÉ«¬∫“¥

‡®Á∫‰¢ —πÀ≈—ß∑’Ë‡¥‘π‰¥â‡Õß‡§¬¡’ª√–«—µ‘°“√≈â¡ ‚¥¬Õÿ∫—µ‘°“√≥å

°“√≈â¡π’È Ÿß°«à“„πºŸâ ŸßÕ“¬ÿ (√âÕ¬≈– 65) ·≈–ºŸâªÉ«¬∑“ß√–∫∫

ª√– “∑Õ◊ËπÊ ‡™àπ ºŸâªÉ«¬æ“√å°‘π —π (Parkinsonûs disease)

(√âÕ¬≈– 38-62) ·≈–ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß√–∫∫

ª√– “∑ à«πª≈“¬ (peripheral neuropathy) (√âÕ¬≈– 50)

Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§«“¡ “¡“√∂

„π°“√∑√ßµ—«¢ÕßÕ“ “ ¡—§√∑’Ë “¡“√∂‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â

 ”‡√Á®·≈–‰¡à ”‡√Á® æ∫«à“Õ“ “ ¡—§√∑’Ë “¡“√∂‡¥‘π¢â“¡

 ‘Ëß°’¥¢«“ß‰¥â ”‡√Á®¡’§«“¡ “¡“√∂„π°“√∑√ßµ—«∑’Ëª√–‡¡‘π

‚¥¬ BBS ·≈– TUGT (35.27 ± 13.40 §–·ππ ·≈–

48.76 ±  21.10 «‘π“∑’ µ“¡≈”¥—∫) ¥’°«à“Õ“ “ ¡—§√

∑’Ë‰¡à “¡“√∂‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß‰¥â ”‡√Á® (29.00 ± 14.19

§–·ππ ·≈– 40.54 ± 14.63 «‘π“∑’ µ“¡≈”¥—∫) ‚¥¬§«“¡

·µ°µà“ß¢Õß§–·ππ BBS √–À«à“ß°≈ÿà¡¡’§«“¡ ”§—≠‡™‘ß§≈‘π‘°

(¡“°°«à“ 6 §–·ππ)(20) ´÷ËßÕ“® –∑âÕπ„Àâ‡ÀÁπ«à“§«“¡

 “¡“√∂„π°“√§«∫§ÿ¡°“√∑√ßµ—«¡’§«“¡ ”§—≠µàÕ§«“¡ “¡“√∂

„π°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß Õ¬à“ß‰√°Áµ“¡ §«“¡·µ°µà“ßπ’È

‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05) ´÷ËßÕ“®‡°‘¥‡π◊ËÕß®“°

®”π«πÕ“ “ ¡—§√πâÕ¬·≈–Õ“ “ ¡—§√¡’§«“¡À≈“°À≈“¬

(· ¥ß®“°§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π°«â“ß)

°“√‡™◊ËÕ¡‚¬ßº≈°“√«‘®—¬‰ª„™â„π°“√√—°…“
º≈°“√»÷°…“π’È· ¥ß„Àâ ‡ÀÁπ«à“Õ“ “ ¡—§√∫“¥‡®Á∫

‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß¬—ß¡’ªí≠À“„π°“√§«∫§ÿ¡

°“√∑√ßµ—«·≈–°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß ‚¥¬§«“¡ “¡“√∂„π

°“√§«∫§ÿ¡°“√∑√ßµ—«¡’º≈µàÕ§«“¡ “¡“√∂„π°“√‡¥‘π¢â“¡

 ‘Ëß°’¥¢«“ß ¥—ßπ—Èπ π—°°“¬¿“æ∫”∫—¥§«√µ√–Àπ—°∂÷ß

°“√æ—≤π“§«“¡ “¡“√∂„π°“√∑√ßµ—«·≈–°“√‡¥‘π¢â“¡

 ‘Ëß°’¥¢«“ß„πºŸâªÉ«¬∫“¥‡®Á∫‰¢ —πÀ≈—ß∑’Ë “¡“√∂‡¥‘π‰¥â‡Õß

‡æ◊ËÕ™à«¬ªÑÕß°—πÕ—πµ√“¬À√◊ÕÕÿ∫—µ‘‡Àµÿ∑’ËÕ“®‡°‘¥¢÷Èπ°—∫ºŸâªÉ«¬

À≈—ßÕÕ°®“°‚√ßæ¬“∫“≈

¢âÕ®”°—¥„π°“√»÷°…“·≈–¢âÕ‡ πÕ·π– ”À√—∫
°“√»÷°…“„πÕπ“§µ

1. ‡π◊ËÕß®“°§«“¡®”°—¥¥â“π√–¬–‡«≈“·≈–≈—°…≥–¢Õß

Õ“ “ ¡—§√ √«¡∂÷ß ∂“π∑’Ë„π°“√∑¥ Õ∫ °“√»÷°…“π’È®÷ß‰¥â

®”π«πÕ“ “ ¡—§√πâÕ¬·≈–§àÕπ¢â“ß¡’§«“¡À≈“°À≈“¬

´÷ËßÕ“®¡’º≈µàÕ°“√ª√–¬ÿ°µåº≈°“√«‘®—¬‰ª„™âÕâ“ßÕ‘ß ¥—ßπ—Èπ

°“√»÷°…“„π‡√◊ËÕßπ’È„πÕ“ “ ¡—§√®”π«π¡“°¢÷Èπ®÷ß¡’ª√–‚¬™πå

„π°“√™à«¬¬◊π¬—πº≈°“√«‘®—¬

2. °“√»÷°…“„πÕπ“§µ‡°’Ë ¬«°—∫ªí ®®—¬∑’Ë ¡’º≈µàÕ

§«“¡ “¡“√∂„π°“√‡¥‘π¢â“¡ ‘Ëß°’¥¢«“ß ‡™àπ °”≈—ß·≈–§«“¡

µ÷ßµ—«°≈â“¡‡π◊ÈÕ °“√√—∫§«“¡√Ÿâ ÷° ≈—°…≥–æ¬“∏‘ ¿“æ

·≈–°“√„™â ‡§√◊ËÕß™à«¬‡¥‘ππà“®–™à«¬„Àâ ‰¥âº≈°“√»÷°…“

∑’Ë§√Õ∫§≈ÿ¡¡“°¬‘Ëß¢÷Èπ

3. ªí®®ÿ∫—π¬—ß¡’°“√»÷°…“‡°’Ë¬«°—∫°“√∑√ßµ—«„πºŸâªÉ«¬

∫“¥‡®Á∫‰¢ —πÀ≈—ßπâÕ¬ °“√»÷°…“„πÕπ“§µ‡°’Ë¬«°—∫‡√◊ËÕß¥—ß

°≈à“«„πÕ“ “ ¡—§√∑’Ë¡’≈—°…≥–§≈â“¬§≈÷ß°—π ‡™àπ FIM walking

score = 6 À√◊Õ 7 ·≈– Õ“ “ ¡—§√ paraparesis À√◊Õ

quadriparesis πà“®–‡ªìπª√–‚¬™πå„π°“√™à«¬æ—≤π“§«“¡

 “¡“√∂¢ÕßºŸâªÉ«¬„π°≈ÿà¡π’È‰¥â
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«—µ∂ÿª√– ß§å‡æ◊ËÕÀ“§à“§«“¡‡∑’Ë¬ß„π°“√„™â Modified Gross Motor Function Measurement-66 ©∫—∫¿“…“‰∑¬ ¢Õßπ—°»÷°…“
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§–·ππ∂Ÿ°µâÕß ¡“°°«à“√âÕ¬≈– 70 √«∫√«¡¢âÕ¡Ÿ≈·≈â««‘‡§√“–Àå∑“ß ∂‘µ‘‡™‘ßæ√√≥π“ ‚¥¬„™â‡ªìπ§à“√âÕ¬≈– §à“‡©≈’Ë¬ ·≈– à«π
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µ√«®‡¥Á°√“¬·√°§‘¥‡ªìπ√âÕ¬≈– 11.50  ·≈–√“¬∑’Ë Õß √âÕ¬≈– 3.9 ¥—ßπ—Èπ Modified GMFM-66 ©∫—∫¿“…“‰∑¬ ‡ªìπ‡§√◊ËÕß

¡◊Õ∑’Ë¡’§«“¡‡∑’Ë¬ß„π°“√»÷°…“π’È ‡À¡“– ¡°—∫°“√‡√’¬π°“√ Õπ∑“ß§≈‘π‘° À“°π—°»÷°…“‰¥â‡√’¬π√Ÿâ ∑”°“√Ωñ°Ωπ®– “¡“√∂π”‰ª„™â
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Abstract
The motor assessment tool in children is very limited in Thai.  The purpose of this study was to determine

the reliability in Thai Physical Therapy students, using the Modified Gross Motor Function Measurement-66.

The Modified GMFM-66 was developed from the GMFM-66 & GMFM-88 and the Modified GMFM-88 in Thai

version.  Two cerebral palsied children were assessed by using the Modified GMFM-66 Thai version, taping with

VCD and scoring the evaluation according to Modified GMFM-66 scoring system. Then the third year Physical

Therapy students who have never used GMFM, were instructed the Modified GMFM-66 Thai version and evaluated

both children through VCD.  The over 70 percent agreement was signified for the reliability of using the Modified

GMFM-66 Thai version.  The data was analyzed by using descriptive statistic in percentage, mean and standard

deviation. The results from 113 students who scored both children demonstrated the over 70 % agreement in all

dimensions at 79.87 ± 7.79 and 87.16 ± 6.18 %.  The number of students who was unable to pass the agreement

of using the Modified GMFM-66 Thai version in the two CP were 11.50 % and 3.9 % respectively.  Therefore,

the Modified GMFM-66 Thai version was proved as a reliable tool and suitable for clinical teaching in Thai

physical therapy students.  It is believed that if the students practice this tool regularly, the Modified GMFM-66

Thai version will be more accountable in movement assessment in pediatric Physical Therapy clinic.

Key words:   Assessment, GMFM, Cerebral palsy, Physical Therapy students
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∑’Ë§√∫∂â«π “¡“√∂π”‰ª Ÿà°“√«‘‡§√“–Àå “‡Àµÿ·≈–°≈‰°¢Õß

ªí≠À“ ‡ªìπ·π«∑“ß°“√«“ß·ºπ√—°…“ ®—¥°“√·°â‰¢ ªÑÕß°—π

ªí≠À“§«“¡æ‘°“√´È”´âÕπ πÕ°®“°π’Èß“π°“¬¿“æ∫”∫—¥¬—ß‡πâπ

°“√µ√«®æ—≤π“°“√°“√∑√ß∑à“ ·≈–°“√‡§≈◊ËÕπ‰À«¢Õß°≈â“¡

‡π◊ÈÕ¡—¥„À≠à ‡æ◊ËÕ‡µ√’¬¡§«“¡æ√âÕ¡ ”À√—∫°“√‡§≈◊ËÕπ‰À«

∑’Ë‡ªìπ√“¬≈–‡Õ’¬¥„π°‘®«—µ√ª√–®”«—πµàÕ‰ª ¥—ßπ—Èπ°“√√—°…“

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ®÷ß —¡æ—π∏å°—∫°“√‡≈◊Õ°„™â‡§√◊ËÕß¡◊Õµ√«®

ª√–‡¡‘πÕ¬à“ß‡À¡“– ¡ (1)

Gross Motor Function Measurement (GMFM)

‡ªìπ‡§√◊ËÕß¡◊Õ∑“ß§≈‘π‘°∑’Ë„™âµ√«®ª√–‡¡‘π§«“¡ “¡“√∂„π°“√

‡§≈◊ËÕπ‰À«¢Õß°≈â“¡‡π◊ÈÕ¡—¥„À≠à¢Õß‡¥Á° ¡Õßæ‘°“√ (Cerebral

Palsy; CP)  ‚¥¬„Àâ§«“¡ ”§—≠°—∫°“√∑’Ë‡¥Á° “¡“√∂∑”‰¥â

¡“°πâÕ¬‡æ’¬ß‰√ (how much)  ¡“°°«à“°“√µ√«®‡™‘ß§ÿ≥¿“æ

„π°“√‡§≈◊ËÕπ‰À««à“∑”‰¥â¥’À√◊Õ‰¡àÕ¬à“ß‰√ (how well) GMFM

∂Ÿ°æ—≤π“¢÷Èπ®“° Motor control assessement „πªï 1984

µàÕ¡“ªï 1989 Russell D ·≈–§≥–‰¥â»÷°…“«‘®—¬‡√’¬∫‡√’¬ß‡ªìπ

original GMFM ¡’®”π«π 85 ¢âÕ (item) ·≈–‡æ‘Ë¡‡ªìπ 88

¢âÕ „π‡«≈“µàÕ¡“ ‡√’¬° GMFM-88 ÷́Ëß¡’§à“§«“¡‡™◊ËÕ¡—Ëπ Ÿß

‰¡àµà“ß®“° original GMFM ∑ÿ°À—«¢âÕ (dimension) ¡’§à“

§«“¡‡™◊ËÕ¡—Ëπ ICC > 0.75(2)  ®“°°“√»÷°…“«‘®—¬∑’Ë Childrenûs

Developmental Rehabilitation Programme at Chedoke-

McMaster Hospitals (CDRP)·≈– Hugh MacMillan

Rehabilitation Centre. McMaster University (HMRC)

ª√–‡∑»·§π“¥“(2) „π‡¥Á° ¡Õßæ‘°“√  ®”π«π 111 §π Õ“¬ÿ

5 ‡¥◊Õπ ∂÷ß 15.4 ªï Õ“¬ÿ‡©≈’Ë¬ 4.9 ªï µ√«®ª√–‡¡‘π‚¥¬π—°

°“¬¿“æ∫”∫—¥ 13 §π µâÕß∑”§–·ππ∂Ÿ°µâÕßµ“¡∑’Ëµ°≈ß°—π‰«â

(percent agreement) Õ¬à“ßπâÕ¬∑’Ë ÿ¥√âÕ¬≈– 70 æ∫«à“

π—°°“¬¿“æ∫”∫—¥∑ÿ°§π¡’§«“¡æ÷ßæÕ„® ‡ÀÁπ¥â«¬°—∫°“√„Àâ

§–·ππ‡ªìπ 4 √–¥—∫ (four-point scaling system)

π—°°“¬¿“æ∫”∫—¥ 6 §π À“§à“ Intra-rater and inter-rater

reliabilities: test-retest √«¡ 3 §√—Èß √–¬–Àà“ß 6 ‡¥◊Õπ ·≈–

1-2  —ª¥“Àå ICC = 0.87 - 0.99, √«¡ 0.99  ∑—Èß Õπ„Àâ

ºŸâª°§√Õß‡¥Á°„™â GMFM-88 ‰¥â ICC ∑à“πÕπ = 0.83, ∑à“π—Ëß

= 0.70, ∑à“§≈“π = 0.67, ∑à“¬◊π = 0.91, ∑à“‡¥‘π «‘Ëß °√–‚¥¥

= 0.92  ∑ÿ°À—«¢âÕ√«¡ = 0.92  µàÕ¡“„πªï 1990 ®÷ß‰¥â‡º¬

·æ√àπ”¡“„™â„π∑“ß§≈‘π‘° ·≈–¡’°“√Õâ“ßÕ‘ß ª√–¬ÿ°µå„™â„πß“π

»÷°…“¡“°¡“¬ (3-5) GMFM-88 ¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ‡ªìπ‡§√◊ËÕß

¡◊Õ„π°“√µ√«®ª√–‡¡‘π°“√‡§≈◊ËÕπ‰À«¢Õß°≈â“¡‡π◊ÈÕ¡—¥„À≠à

„π‡¥Á° CP „™âÕ∏‘∫“¬√–¥—∫§«“¡ “¡“√∂„π°“√‡§≈◊ËÕπ‰À«

¢Õß‡¥Á° «“ß·ºπ°“√√—°…“ ·≈–„Àâ°“√»÷°…“°—∫ºŸâª°§√Õß‡¥Á°

‡¡◊ËÕ‡«≈“ºà“π‰ª “¡“√∂ª√–‡¡‘π´È”‰¥â „™â‡«≈“µ√«®ª√–‡¡‘π

∑ÿ°À—«¢âÕ ª√–¡“≥ 45 - 60 π“∑’ ‡À¡“– ¡°—∫‡¥Á° CP Õ“¬ÿ 5

‡¥◊Õπ ∂÷ß 16 ªï ‡¥Á°ª°µ‘Õ“¬ÿ 5 ªï §«√∑”‰¥â∑ÿ°¢âÕ GMFM-

88 ª√–°Õ∫¥â«¬ 5 À—«¢âÕ À√◊Õ¡‘µ‘ (dimensions) ·µà≈–

À—«¢âÕ‡ªìπ∑à“‡√‘Ë¡µâπ À√◊Õª√–°Õ∫¥â«¬∑à“À≈—° ‡ªìπ≈”¥—∫ ‡™àπ

πÕπ π—Ëß §≈“π ¬◊π ‡¥‘π ‡ªìπµâπ °“√„Àâ§–·ππ¡’§”·π–π”

Õ∏‘∫“¬Õâ“ßÕ‘ß‰¥â (criterion-referenced measure) (2)

ªï 1993 ºŸâ«‘®—¬‰¥âºà“π°“√Ωñ°Õ∫√¡ GMFM-88 ∑’Ë‚√ß

æ¬“∫“≈ Royal Childrenûs, Melbourne, Australia ‚¥¬

Russel D, Gowland C ·≈–»÷°…“®“°Àπ—ß ◊Õµâπ©∫—∫¿“…“

Õ—ß°ƒ… µàÕ¡“‰¥âª√–¬ÿ°µå‡ªìπ Modified GMFM-88 ¿“…“

‰∑¬ ∑—Èßª√—∫√Ÿª·∫∫„Àâ‡À¡“– ¡°—∫∫√‘∫∑¢Õß∑âÕß∂‘Ëπ‰¥âÀ“§à“

§«“¡‡™◊ËÕ¡—Ëπ ·≈–π”‰ª„™â„πß“π«‘®—¬∑“ß§≈‘π‘°(6-9)   ªí®®ÿ∫—π

GMFM-88 ‰¥â∂Ÿ°ª√—∫„Àâ¡’®”π«π¢âÕ≈¥≈ß ‡À≈◊Õ‡ªìπ GMFM-

66 (10) „™â°“√§”π«≥‚¥¬‚ª√·°√¡ ”‡√Á®√Ÿª The Gross Motor

Function Estimator, GMAbility E software ·≈–‡æ‘Ë¡

‡°≥±å°“√„Àâ§–·ππÕ’°Àπ÷Ëß§à“„π°√≥’∑’Ë‰¡à‰¥âµ√«® ‡ªìπ NT

(not tested) µ“√“ß∑’Ë 1 · ¥ß§«“¡·µ°µà“ß√–À«à“ß GMFM-

88 ·≈– GMFM-66
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µ“√“ß∑’Ë 1    §«“¡·µ°µà“ß√–À«à“ß GMFM-88 ·≈– GMFM-66

°“√„™â GMFM ¡’¢âÕ§«√√–«—ß§◊Õ¡‘„Àâ‡¥Á°‡Àπ◊ËÕ¬¡“°‡°‘π‰ª

À“°®”‡ªìπµâÕßª√–‡¡‘π¡“°°«à“ 1 §√—Èß §«√∑”„Àâ‡ √Á®¿“¬„π

1  —ª¥“Àå √«¡∂÷ß°“√µ—¥ ‘π„®¬ÿµ‘°“√ª√–‡¡‘π„π∫“ßÀ—«¢âÕ ·≈–

‡«≈“∑’Ë ¡§«√ π—°°“¬¿“æ∫”∫—¥§«√∑”∂Ÿ°µâÕßÕ¬à“ßπâÕ¬√âÕ¬≈–

70(2) ‡¥Á°§«√„ à‡ ◊ÈÕºâ“πâÕ¬™‘ÈπÀ√◊Õ‡∑à“∑’Ë®”‡ªìπ ‡æ◊ËÕ„Àâ —ß‡°µ

‰¥â™—¥‡®π·≈–‰¡à¢—¥¢«“ß°“√‡§≈◊ËÕπ‰À« ·≈–‰¡à§«√ «¡√Õß‡∑â“

À“°‡¥Á°µâÕß «¡√Õß‡∑â“À√◊Õ„™âÕÿª°√≥å‡ √‘¡‡æ◊ËÕ™à«¬„Àâ‡¥Á°¬◊π

‡¥‘π‰¥â¥’¢÷ÈπµâÕß√“¬ß“π‰«â¥â«¬°“√‡¢’¬π A(11) ·≈–§«√µ√«®

‰ªµ“¡≈”¥—∫¢Õß·µà≈–¢âÕ æ¬“¬“¡„™â∫√√¬“°“»∑’Ë‡¥Á°§ÿâπ‡§¬

·≈–‰¡à§«√‡ª≈’Ë¬πºŸâª√–‡¡‘π §«√‡≈◊Õ°À—«¢âÕ‡√‘Ë¡µâπ∑’Ë‡À¡“–

 ¡°—∫‡¥Á°·µà≈–§π °“√§‘¥§–·ππ√«¡¢Õß·µà≈–∑à“À—«¢âÕ

§‘¥‡ªìπ√âÕ¬≈–  ∑”‰¥â ¥—ßπ’È

§–·ππ∑’Ë‰¥â  x  100 / §–·ππ‡µÁ¡

µ—«Õ¬à“ß ‡™àπ §–·ππ∑’Ë∑”‰¥â ‡∑à“°—∫ 33 §–·ππ‡µÁ¡

¢Õß∑à“πÕπ §◊Õ 51

¥—ßπ—Èπ§–·ππ√«¡§‘¥‡ªìπ 33 x 100 / 51 ÷́Ëß‡∑à“°—∫

√âÕ¬≈– 65

„π°“√‡√’¬π°“√ Õππ—°»÷°…“°“¬¿“æ∫”∫—¥®”‡ªìπµâÕß

‡√’¬π√Ÿâ°“√„™â‡§√◊ËÕß¡◊Õµ√«®ª√–‡¡‘π∑“ß§≈‘π‘°ºŸâªÉ«¬‡¥Á°Õ¬à“ß

¡’ª√– ‘∑∏‘¿“æ ¡’§«“¡πà“‡™◊ËÕ∂◊Õ ∂Ÿ°µâÕß ́ ÷ËßµâÕß„™â‡«≈“‡√’¬π√Ÿâ

Ωñ°Ωπ  °“√»÷°…“§√—Èßπ’È®÷ß¡’ «—µ∂ÿª√– ß§å ‡æ◊ËÕÀ“§à“§«“¡‡∑’Ë¬ß

„π°“√„™â Modified GMFM-66 ©∫—∫¿“…“‰∑¬¢Õßπ—°»÷°…“

°“¬¿“æ∫”∫—¥ ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à·≈–¡À“«‘∑¬“≈—¬π‡√»«√

‡ªìπ·π«∑“ß„Àâπ—°»÷°…“„™â‡§√◊ËÕß¡◊Õµ√«®ª√–‡¡‘π°“√

‡§≈◊ËÕπ‰À«„π‡¥Á°¥â«¬§«“¡¡—Ëπ„® ·≈–¡’§ÿ≥¿“æ„π°“√√—°…“

®—¥°“√„π≈”¥—∫µàÕ‰ª

«‘∏’°“√»÷°…“
∑∫∑«π«√√≥°√√¡ ·≈â«ª√—∫ª√ÿß Modified GMFM-88

‡ªìπ Modified GMFM-66 ©∫—∫¿“…“‰∑¬ „™â Modified

GMFM-66 ©∫—∫¿“…“‰∑¬µ√«®ª√–‡¡‘π§«“¡ “¡“√∂„π°“√

‡§≈◊ËÕπ‰À«¢Õß‡¥Á° CP 2 √“¬ æ√âÕ¡∂à“¬¿“æ‡§≈◊ËÕπ‰À«‡ªìπ

«’¥’∑—»πå  ºŸâ»÷°…“π”¡“µ√«® Õ∫ Modified GMFM-66 ©∫—∫

¿“…“‰∑¬ ́ ÷ËßºŸâ»÷°…“‰¥âµ√«®ª√–‡¡‘π„Àâ§–·ππ∑’Ë∂Ÿ°µâÕß¢Õß‡¥Á°

CP 2 √“¬ π” Modified GMFM-66 ©∫—∫¿“…“‰∑¬

¡“ Õππ—°»÷°…“°“¬¿“æ∫”∫—¥ ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à (CMU)

·≈–¡À“«‘∑¬“≈—¬π‡√»«√ (NU) ™—Èπªï∑’Ë 3 ∑—Èß™—Èπ‡√’¬π ‡ªìπ

π—°»÷°…“∑’Ë‰¡à‡§¬„™â GMFM ¡“°àÕπ π—°»÷°…“„Àâ§–·ππ‡¥Á°

CP 2 √“¬ „π‡«≈“µàÕ‡π◊ËÕß°—π¥â«¬ Modified GMFM-66 ©∫—∫

¿“…“‰∑¬®“°«’¥’∑—»πå ºŸâ»÷°…“µ√«® Õ∫°“√„Àâ§–·ππ¢Õßπ—°

»÷°…“ ‚¥¬‡°≥±å§–·ππ∂Ÿ°µâÕß¡“°°«à“√âÕ¬≈– 70 (Percent

agreement) «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â ∂‘µ‘‡™‘ßæ√√≥π“ ‡ªìπ§à“

√âÕ¬≈– §à“‡©≈’Ë¬ ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
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º≈°“√»÷°…“
π—°»÷°…“°“¬¿“æ∫”∫—¥ ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ·≈–

¡À“«‘∑¬“≈—¬π‡√»«√ ®”π«π 51 ·≈– 62 §π µ“¡≈”¥—∫

√«¡ 113 §π ‡¢â“√à«¡°“√»÷°…“‚¥¬°“√µ√«®ª√–‡¡‘π§«“¡

 “¡“√∂„π°“√‡§≈◊ËÕπ‰À«¢Õß‡¥Á° CP 2 √“¬ ®“°«’¥’∑—»πå

‚¥¬„™â Modified GMFM-66 ©∫—∫¿“…“‰∑¬

„π°“√µ√«®‡¥Á° CP √“¬∑’Ë 1 À—«¢âÕ A, B, C, D, E

π—°»÷°…“„Àâ Percent agreement ¥—ß µ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2  Percent agreement ∑’Ëπ—°»÷°…“ “¡“√∂∑” Modified GMFM-66 ©∫—∫¿“…“‰∑¬„π‡¥Á°√“¬∑’Ë 1

* À¡“¬∂÷ß Percent agreement ∑’ËπâÕ¬°«à“√âÕ¬≈– 70

π—°»÷°…“ “¡“√∂„Àâ§–·ππ∂Ÿ°µâÕß ºà“π‡°≥±å ¡“°°«à“

À√◊Õ‡∑à“°—∫√âÕ¬≈– 70 ∑ÿ°À—«¢âÕ ¬°‡«âπÀ—«¢âÕ D ́ ÷Ëß∑”‰¥â‡©≈’Ë¬

√âÕ¬≈– 62.97 ± 24.70  ”À√—∫§à“‡©≈’Ë¬√«¡¢Õß Percent

agreement „π∑ÿ°À—«¢âÕ¢Õßπ—°»÷°…“¡’§à“‡∑à“°—∫ √âÕ¬≈– 79.87

± 7.79 √Ÿª∑’Ë 1 · ¥ß°“√°√–®“¬ Percent agreement

¢Õßπ—°»÷°…“∑—ÈßÀ¡¥

√Ÿª∑’Ë 1   °“√°√–®“¬ Percent agreement ¢Õßπ—°»÷°…“„π°“√ª√–‡¡‘π‡¥Á°√“¬∑’Ë 1

79.87 ± 7.79

Mean = 79.874
Std.Dev. = 7.79303
N = 113

®”
π«

π§
π

§–·ππ√âÕ¬≈–
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µ“√“ß∑’Ë 3  ®”π«ππ—°»÷°…“∑” Percent agreement ºà“π‡°≥±å„π‡¥Á°√“¬∑’Ë 1

®”π«ππ—°»÷°…“∑’Ë∑” Percent agreement ºà“π‡°≥±å

¡“°°«à“À√◊Õ‡∑à“°—∫√âÕ¬≈– 70 „πÀ—«¢âÕ A, B, C, D, E

¡’§à“‡∑à“°—∫√âÕ¬≈– 98.23, 80.53, 74.34, 42.48, 84.07

µ“¡≈”¥—∫ À—«¢âÕ D ‡ªìπÀ—«¢âÕ∑’Ë¡’®”π«ππ—°»÷°…“∑’Ë‰¡àºà“π‡°≥±å

¡“°∑’Ë ÿ¥∂÷ß√âÕ¬≈– 57.52 Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ§‘¥√«¡∑ÿ°À—«¢âÕ

·≈â« ¡’®”π«ππ—°»÷°…“∑’Ë‰¡àºà“π‡°≥±å √âÕ¬≈– 11.50

°“√µ√«®‡¥Á° CP √“¬∑’Ë 2 ¡’§«“¡ “¡“√∂¬◊π ‡¥‘π

‰¥â¡“°°«à“√“¬·√° ®÷ßµ√«®‡©æ“–À—«¢âÕ C, D, E

µ“√“ß∑’Ë 4   Percent agreement ∑’Ëπ—°»÷°…“∑” Modified GMFM-66: C, D, E „π√“¬∑’Ë 2

π—°»÷°…“ Õß ∂“∫—π¡’ Percent agreement „π°“√ª√–‡¡‘π

‡¥Á°√“¬∑’Ë 2 À—«¢âÕ C, D, E §‘¥‡ªìπ √âÕ¬≈– 89.12 ± 10.17,

87.70 ± 11.19, 84.71 ± 10.22 µ“¡≈”¥—∫ §à“‡©≈’Ë¬√«¡

¢Õß∑ÿ°À—«¢âÕ¡’§à“ √âÕ¬≈– 87.16 ± 6.18 °“√°√–®“¬ Percent

agreement ¢Õßπ—°»÷°…“„π°“√ª√–‡¡‘π‡¥Á°√“¬∑’Ë 2 ¥—ß √Ÿª∑’Ë 2

√Ÿª∑’Ë 2 °“√°√–®“¬ Percent agreement ¢Õßπ—°»÷°…“„π°“√ª√–‡¡‘π‡¥Á°√“¬∑’Ë 2

®”
π«

π§
π

§–·ππ√âÕ¬≈–

Mean = 87.1586
Std.Dev = 6.18015
N = 113
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µ“√“ß∑’Ë 5  ®”π«ππ—°»÷°…“∑” Percent agreement ºà“π‡°≥±å„π‡¥Á°√“¬∑’Ë 2

®”π«ππ—°»÷°…“∑’Ë∑” Percent agreement ºà“π‡°≥±å

¡“°°«à“À√◊Õ‡∑à“°—∫√âÕ¬≈– 70 „πÀ—«¢âÕ C, D, E §‘¥‡ªìπ√âÕ¬≈–

90.20, 94.12, 90.20 ¢Õß CMU ·≈– 96.77, 91.94, 96.77

¢Õß NU µ“¡≈”¥—∫ ‡¡◊ËÕ§‘¥√«¡∑ÿ°À—«¢âÕ NU ºà“π∑ÿ°§π

¢≥–∑’Ë π—°»÷°…“ CMU ‰¡àºà“π‡∑à“°—∫ √âÕ¬≈– 3.92

«‘®“√≥åº≈°“√»÷°…“
π—°»÷°…“°“¬¿“æ∫”∫—¥ ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à (CMU)

·≈–¡À“«‘∑¬“≈—¬π‡√»«√ (NU) ®”π«π 51 ·≈– 62 §π

µ“¡≈”¥—∫ √«¡ 113 §π ‡¢â“√à«¡°“√»÷°…“‚¥¬°“√µ√«®

ª√–‡¡‘π§«“¡ “¡“√∂„π°“√‡§≈◊ËÕπ‰À«¢Õß‡¥Á° CP 2 √“¬

®“°«’¥’∑—»πå ‚¥¬„™â Modified GMFM-66 ©∫—∫¿“…“‰∑¬

‡¥Á° CP √“¬∑’Ë 1 π—°»÷°…“ “¡“√∂„Àâ Percent agreement

(µ“√“ß∑’Ë 2)  ºà“π‡°≥±å ¡“°°«à“À√◊Õ‡∑à“°—∫ √âÕ¬≈– 70

„π∑ÿ°À—«¢âÕ ¬°‡«âπÀ—«¢âÕ D ´÷Ëß∑”‰¥â‡æ’¬ß√âÕ¬≈– 62.97 ±

24.70  ‚¥¬§à“‡©≈’Ë¬√«¡¢Õß Percent agreement  ¡’§à“ √âÕ¬

≈– 79.87 ± 7.79

‡¥Á° CP √“¬∑’Ë 2 ¡’§«“¡ “¡“√∂¬◊π ‡¥‘π ‰¥â¡“°°«à“

√“¬·√° ®÷ßµ√«® ‡©æ“–À—«¢âÕ C, D, E π—°»÷°…“∑—Èß Õß

 ∂“∫—π “¡“√∂„Àâ Percent agreement ¡“°°«à“√âÕ¬≈– 80

(µ“√“ß∑’Ë 4) ‚¥¬¡’§à“‡©≈’Ë¬√«¡‡∑à“°—∫√âÕ¬≈– 87.16 ± 6.18

(√Ÿª∑’Ë 2) π—°»÷°…“°“¬¿“æ∫”∫—¥∑—Èß Õß ∂“∫—π∑”§–·ππ‰¥â

¥’§≈â“¬°—π ‡æ√“–π—°»÷°…“„Àâ§«“¡ π„® µ—Èß„®µ√«®ª√–‡¡‘π

∑—Èß«‘∏’°“√‡√’¬π °“√ Õπ„π°“√»÷°…“π’È‡À¡◊Õπ°—π ∑”„Àâ§«“¡

 “¡“√∂„π°“√µ√«®ª√–‡¡‘π°“√‡§≈◊ËÕπ‰À«¡’§«“¡„°≈â‡§’¬ß°—π

·¡âπ—°»÷°…“°“¬¿“æ∫”∫—¥∑—Èß Õß ∂“∫—π®–¡’ Percent

agreement √«¡∑ÿ°À—«¢âÕºà“π‡°≥±å ·µà°“√∑’ËÀ—«¢âÕ D ¢Õß

‡¥Á°√“¬·√° π—°»÷°…“∑” Percent agreement ‰¥â√âÕ¬≈– 58.57

± 24.96, 66.59 ± 24.07 ‰¡à∂÷ß‡°≥±å √âÕ¬≈– 70 ∑—Èß Õß

 ∂“∫—πÕ“®‡ªìπ‡æ√“– π—°»÷°…“¬—ß‰¡à¡’ª√– ∫°“√≥å¡“°àÕπ

¢“¥§«“¡¡—Ëπ„®„π°“√„Àâ§–·ππ ∑—ÈßÕ“®‡ÀÁπ¿“æ°“√‡§≈◊ËÕπ‰À«

¢Õß‡¥Á°‰¡à™—¥‡®πæÕ ‡π◊ËÕß®“°‡∑§π‘§°“√∂à“¬∑” À√◊Õ¡ÿ¡°≈âÕß

‡æ√“–„™â°≈âÕß‡æ’¬ßµ—«‡¥’¬« ·µà„π‡¥Á°√“¬∑’Ë Õß π—°»÷°…“

 “¡“√∂∑”§–·ππ„π Dimension C, D, E ‰¥â¡“°°«à“√âÕ¬≈–

80 ∑—Èß Õß ∂“∫—π Õ“®‡ªìπ‡æ√“–‰¥â∑”√“¬·√°¡“·≈â« ∑”„Àâ¡’

§«“¡¡—Ëπ„®„π°“√∑”√“¬∑’Ë Õß ́ ÷Ëß°“√µ√«®ª√–‡¡‘π°“√‡§≈◊ËÕπ‰À«

À“°¡’°“√Ωñ°Ωπ §ÿâπ‡§¬°—∫·∫∫ª√–‡¡‘π®–¡’ à«π∑”„Àâ

°“√µ√«®ª√–‡¡‘π¡’§«“¡∂Ÿ°µâÕß §à“§«“¡‡™◊ËÕ¡—Ëπ®–¥’¢÷Èπ (2)

‡¡◊ËÕæ‘®“√≥“®”π«ππ—°»÷°…“‡ªìπ√“¬§π (µ“√“ß∑’Ë 4 ·≈– 5)

∑’Ë∑” Percent agreement  ºà“π‡°≥±å¡“°°«à“√âÕ¬≈– 70 (2)

„π°“√µ√«®‡¥Á°√“¬·√° ®”π«ππ—°»÷°…“∑’Ë ‰¡à “¡“√∂ºà“π‡°≥±å

À—«¢âÕ D ¡“°∑’Ë ÿ¥‡∑à“°—∫√âÕ¬≈– 57.52 ‡¡◊ËÕ§‘¥√«¡∑ÿ°À—«¢âÕ

¡’®”π«π‰¡àºà“π‡∑à“°—∫ √âÕ¬≈– 11.50  ·µà„πºŸâªÉ«¬‡¥Á°√“¬

∑’Ë 2 ®”π«ππ—°»÷°…“∑—Èß Õß ∂“∫—π∑” Percent agreement

ºà“π‡°≥±å¡“°°«à“√âÕ¬≈– 70 ∑—Èß À—«¢âÕ C, D, E ‡∑à“°—∫√âÕ¬≈–

90.20, 94.12, 90.20 ¢Õß CMU ·≈– 96.77, 91.94, 96.77

¢Õß NU µ“¡≈”¥—∫ ‡¡◊ËÕ§‘¥√«¡∑ÿ°À—«¢âÕ MN ºà“π∑ÿ°§π ¢≥–

∑’Ëπ—°»÷°…“ CMU ‰¡àºà“π‡∑à“°—∫ √âÕ¬≈– 3.9 π—°»÷°…“®”π«π

πâÕ¬∑’Ë¬—ß‰¡àºà“π‡°≥±å §«√µâÕß¡’°“√Ωñ°ªØ‘∫—µ‘„™â Modified

GMFM-66 „Àâ¡“°¢÷Èπ ®π “¡“√∂∑”§–·ππ∂Ÿ°µâÕßµ“¡‡°≥±å

°àÕπ®–„™â„π°“√µ√«®‡¥Á°®√‘ß ·¡â¡’√“¬ß“π«à“ GMFM-66

¡’§à“°“√µÕ∫ πÕß∑’Ë¥’°«à“ GMFM-88 ·µà°Á‡ªìπ°“√»÷°…“

„ππ—°°“¬¿“æ∫”∫—¥ ∑’ËµâÕß¡’§à“„™â®à“¬„π°“√„™â‚ª√·°√¡ ”‡√Á®√Ÿª

·≈–‡ªìπ©∫—∫¿“…“Õ—ß°ƒ… ∑—Èß°“√µ√«®ª√–‡¡‘π‡¥Á° CP ∑’Ë»÷°…“

°—ππ—Èπ‚¥¬¡“°‡ªìπ‡¥Á°∑’Ë¡’§«“¡ “¡“√∂„π°“√‡§≈◊ËÕπ‰À« ¬◊π ‡¥‘π

‰¥â∫â“ß·≈â«(12, 13) À“°µâÕß°“√µ√«®‡¥Á°‡≈Á° °“√‡§≈◊ËÕπ‰À«·¢π
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¢“ ®“°∑à“πÕπÀß“¬ ·≈–°≈‘Èß (supine and rolling) ÷́Ëß‡ªìπ

æ—≤π“°“√¢—Èπæ◊Èπ∞“π∑’Ë®”‡ªìπ„π‡¥Á°‡≈Á°∑’Ë‡ªìπ CP §«√µ√«®

„π∑à“°“√‡§≈◊ËÕπ‰À«∫πæ◊Èπ (mat activity) GMFM-88

„πÀ—«¢âÕ A °Á¬—ß§ß‡À¡“– ¡°«à“ ‡æ√“–¡’√“¬≈–‡Õ’¬¥∂÷ß 22 ¢âÕ

¢≥–∑’Ë GMFM-66 ‡À≈◊Õ‡æ’¬ß 4 ¢âÕ‡∑à“π—Èπ (µ“√“ß∑’Ë 1) (10)

°“√»÷°…“π’Èæ∫«à“ §–·ππ§«“¡‡∑’Ë¬ßºà“π‡°≥±å§àÕπ¢â“ß¥’

‡™àπ‡¥’¬«°—∫°“√»÷°…“∑’Ëºà“π¡“„π°“√„™â Modified GMFM-88
(6, 7)  ‡π◊ËÕß®“° Modified GMFM-66 ©∫—∫¿“…“‰∑¬ ‰¡à‰¥â

·µ°µà“ß®“° Modified GMFM-88 ¡“°π—° (µ“√“ß∑’Ë 1) (10)

∑—Èß¡’¢âÕ¥’∑’Ë®”π«ππâÕ¬¢âÕ°«à“ „™â‡«≈“ —Èπ°«à“ ·≈–Õ“®‡æ√“–

‡ªìπ¿“…“‰∑¬∑’Ë°√–™—∫ §ÿâπ‡§¬ ßà“¬µàÕ°“√∑”§«“¡‡¢â“„®

«‘∏’°“√„Àâ§–·ππ°Á –¥«° ‡æ’¬ß‡™Á§¢âÕ∑’Ëµ√ß°—∫¿“æ∑’Ë‡ÀÁπ ≈”¥—∫

°“√„Àâ§–·ππ°Á‰¡à¬ÿàß¬“° ´—∫´âÕπ æÕ∑’Ë®–µ‘¥µ“¡‰ªæ√âÕ¡°—∫

¿“æ‡§≈◊ËÕπ‰À«ºà“π«’¥’∑—»πå ∑—Èß‰¥â¡’°“√Õâ“ßÕ‘ß„™â°—∫°“√»÷°…“

„π‡¥Á° CP ¡“∫â“ß·≈â« (8, 9)  πÕ°®“°π’È °“√‡√’¬π °“√ Õπ

„πªí®®ÿ∫—π ∑—Èß∑“ß§≈‘π‘°°Á®”‡ªìπµâÕß∑”°“√»÷°…“ °“√µ√«®

ª√–‡¡‘πºà“π¿“æ∂à“¬«’¥’∑—»πå ¥—ßπ—Èπ Modified GMFM

‡ªìπÕ’°‡§√◊ËÕß¡◊ÕÀπ÷Ëß∑’Ëπ—°»÷°…“°“¬¿“æ∫”∫—¥ §«√®–‰¥â¡’

‚Õ°“ ‡√’¬π√Ÿâ ·≈–Ωñ°Ωπ‡æ◊ËÕπ”¡“„™â„π∑“ß§≈‘π‘°ºŸâªÉ«¬‡¥Á°

 ¡Õßæ‘°“√„π ∂“∫—π°“√»÷°…“µà“ßÊ

 √ÿª
π—°»÷°…“°“¬¿“æ∫”∫—¥ ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ·≈–

¡À“«‘∑¬“≈—¬π‡√»«√ ®”π«π 113 §π ®“°°“√»÷°…“π’È¡’§à“

§«“¡‡∑’Ë¬ß„π°“√„™â Modified Gross Motor Function

Measurement 66 „π°“√µ√«®‡¥Á° ¡Õßæ‘°“√ Õß√“¬ºà“π‡°≥±å

Percent agreement ¡“°°«à“√âÕ¬≈– 70 ¥—ßπ—Èπ π—°»÷°…“

 “¡“√∂π” Modified GMFM-66 ©∫—∫¿“…“‰∑¬ ‡ªìπ‡§√◊ËÕß

¡◊Õ∑’Ë‡À¡“– ¡°—∫°“√‡√’¬π°“√ Õπ∑“ß§≈‘π‘° À“°π—°»÷°…“

∑”°“√Ωñ°Ωπ®– “¡“√∂π”‰ª„™âµ√«®ª√–‡¡‘π°“√‡§≈◊ËÕπ‰À«

„π‡¥Á° ¡Õßæ‘°“√ ‡ªìπª√–‚¬™πå„πß“π§≈‘π‘°°“¬¿“æ∫”∫—¥

„π‡¥Á°¡“°¬‘Ëß¢÷Èπ
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«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
§”·π–π” ”À√—∫ºŸâ‡¢’¬π

«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥‡ªìπ«“√ “√∑’Ë®—¥∑”¢÷Èπ ‡æ◊ËÕ
‡º¬·æ√àº≈ß“π«‘®—¬ §«“¡√Ÿâ·≈–§«“¡°â“«Àπâ“∑“ß«‘™“°“√∑“ß¥â“π‡∑§π‘§°“√
·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ·≈– “¢“«‘™“Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß‚¥¬°Õß∫√√≥“∏‘°“√
 ß«π ‘∑∏‘Ï„π°“√µ√«®∑“π ·°â‰¢µâπ©∫—∫·≈–æ‘®“√≥“µ’æ‘¡æåµ“¡§«“¡‡À¡“– ¡
∫∑§«“¡∑ÿ°ª√–‡¿∑®–‰¥â√—∫°“√æ‘®“√≥“∂÷ß§«“¡∂Ÿ°µâÕß §«“¡πà“‡™◊ËÕ∂◊Õ §«“¡
πà“ π„® µ≈Õ¥®π§«“¡‡À¡“– ¡¢Õß‡π◊ÈÕÀ“®“°ºŸâ∑√ß§ÿ≥«ÿ≤‘®“°„πÀ√◊ÕπÕ°
°Õß∫√√≥“∏‘°“√ «“√ “√¡’À≈—°‡°≥±å·≈–§”·π–π” ∑—Ë«‰ª ¥—ßµàÕ‰ªπ’È

1. ª√–‡¿∑¢Õß∫∑§«“¡ ∫∑§«“¡∑’Ë®–‰¥â√—∫°“√µ’æ‘¡æå„π«“√ “√
Õ“®‡ªìπ∫∑§«“¡ª√–‡¿∑„¥ª√–‡¿∑Àπ÷Ëß¥—ßµàÕ‰ªπ’È

1.1 ∫∑∫√√≥“∏‘°“√ (Editorial) ‡ªìπ∫∑§«“¡ —ÈπÊ ∑’Ë∫√√≥“∏‘°“√
À√◊ÕºŸâ∑√ß§ÿ≥«ÿ≤‘∑’Ë°Õß∫√√≥“∏‘°“√‡ÀÁπ ¡§«√ ‡¢’¬π· ¥ß§«“¡§‘¥‡ÀÁπ„π·ßà
¡ÿ¡µà“ßÊ ‡°’Ë¬«°—∫∫∑§«“¡„π«“√ “√À√◊Õ‡√◊ËÕß∑’Ë∫ÿ§§≈π—Èπ‡™’Ë¬«™“≠

1.2 ∫∑§«“¡∑—Ë«‰ª (General article) ‡ªìπ∫∑§«“¡«‘™“°“√¥â“π
‡∑§π‘§°“√·æ∑¬å °“¬¿“æ∫”∫—¥ ·≈– “¢“«‘™“Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß ∑’Ë‰¡à‡πâπ«‘™“
°“√‡√◊ËÕß„¥‡√◊ËÕßÀπ÷Ëß‡ªìπ°“√‡©æ“–∑’Ë§π∑—Ë«‰ª “¡“√∂Õà“π‡¢â“„®‰¥â

1.3 ∫∑§«“¡ª√‘∑—»πå (Review article) ‡ªìπ∫∑§«“¡∑’Ë‡¢’¬π®“°
°“√√«∫√«¡§«“¡√Ÿâ„π‡√◊ËÕß„¥‡√◊ËÕßÀπ÷Ëß∑“ß‡∑§π‘§°“√·æ∑¬å °“¬¿“æ∫”∫—¥ ·≈–
 “¢“«‘™“Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß ∑’ËºŸâ‡¢’¬π‰¥â®“°°“√Õà“π·≈–«‘‡§√“–Àå®“°«“√ “√µà“ßÊ
§«√‡ªìπ∫∑§«“¡∑’Ë√«∫√«¡§«“¡√Ÿâ„À¡àÊ ∑’Ëπà“ π„®∑’ËºŸâÕà“π “¡“√∂π”‰ª
ª√–¬ÿ°µå‰¥â ‚¥¬Õ“®¡’∫∑ √ÿªÀ√◊Õ¢âÕ§‘¥‡ÀÁπ¢ÕßºŸâ‡¢’¬π¥â«¬°Á‰¥â ∫∑§«“¡
ª√–‡¿∑π’Èª√–°Õ∫¥â«¬∫∑§—¥¬àÕ¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… æ√âÕ¡§”√À— 
(Key word) ∫∑π” ‡π◊ÈÕ‡√◊ËÕß ·≈–‡Õ° “√Õâ“ßÕ‘ß

1.4 π‘æπ∏åµâπ©∫—∫ (Original article) ‡ªìπ√“¬ß“πº≈°“√»÷°…“ «‘®—¬
∑“ß‡∑§π‘§°“√·æ∑¬å °“¬¿“æ∫”∫—¥·≈– “¢“«‘™“Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß¢ÕßºŸâ‡¢’¬π‡Õß
ª√–°Õ∫¥â«¬∫∑§—¥¬àÕ ∫∑π” «— ¥ÿ·≈–«‘∏’°“√ º≈°“√»÷°…“  √ÿª·≈–«‘®“√≥å
º≈°“√»÷°…“ ·≈–‡Õ° “√Õâ“ßÕ‘ß

1.5 ¬àÕ∫∑§«“¡ (Abstract) ‡ªìπ‡√◊ËÕß¬àÕ¢Õß∫∑§«“¡∑’Ëπà“ π„®
∑“ß‡∑§π‘§°“√·æ∑¬å °“¬¿“æ∫”∫—¥ ·≈– “¢“«‘™“Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß

1.6 «‘∑¬“°“√°â“«Àπâ“ (Progress news) ‡ªìπ∫∑§«“¡ —ÈπÊ ∑’Ëπà“
 π„®∑’Ë· ¥ß∂÷ß§«“¡√Ÿâ §«“¡°â“«Àπâ“∑“ß«‘™“°“√¥â“π‡∑§π‘§°“√·æ∑¬å
°“¬¿“æ∫”∫—¥ ·≈– “¢“«‘™“Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß

1.7 ®¥À¡“¬∂÷ß∫√√≥“∏‘°“√ (Letter to the editor) Õ“®‡ªìπ
¢âÕ§‘¥‡ÀÁπ‡°’Ë¬«°—∫∫∑§«“¡∑’Ëµ’æ‘¡æå‰ª·≈â«„π«“√ “√·≈–°Õß∫√√≥“∏‘°“√‰¥â
æ‘®“√≥“‡ÀÁπ«à“®–‡ªìπª√–‚¬™πåµàÕºŸâÕà“π∑à“πÕ◊Ëπ À√◊ÕÕ“®‡ªìπº≈°“√»÷°…“
°“√§âπæ∫§«“¡√Ÿâ„À¡àÊ ∑’Ë —Èπ·≈– ¡∫Ÿ√≥å„πµ—«

1.8 ∫∑§«“¡Õ◊ËπÊ ∑’Ë°Õß∫√√≥“∏‘°“√‡ÀÁπ ¡§«√‡º¬·æ√à
2. °“√‡µ√’¬¡µâπ©∫—∫

2.1 „Àâæ‘¡æåµâπ©∫—∫„π°√–¥“…¢“«¢π“¥‡Õ 4 (8.5x11 π‘È«) ‚¥¬
æ‘¡æåÀπâ“‡¥’¬«‡«âπ√–¬–Àà“ß√–À«à“ß∫√√∑—¥ 2 ™à«ß (double space) ‡À≈◊Õ
¢Õ∫°√–¥“…·µà≈–¥â“π‰¡àπâÕ¬°«à“ 1 π‘È« ·≈–„ à‡≈¢Àπâ“°”°—∫‰«â∑ÿ°Àπâ“

2.2 Àπâ“·√°ª√–°Õ∫¥â«¬ ™◊ËÕ‡√◊ËÕß ™◊ËÕºŸâ‡¢’¬π·≈– ∂“π∑’Ë∑”ß“π∑—Èß
¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ·≈–√–∫ÿ™◊ËÕºŸâ‡¢’¬π∑’Ë√—∫º‘¥™Õ∫„π°“√µ‘¥µàÕ
(corresponding author) ‰«â„Àâ™—¥‡®π ™◊ËÕ‡√◊ËÕß§«√ —Èπ·≈–‰¥â„®§«“¡µ√ßµ“¡
‡π◊ÈÕ‡√◊ËÕß

2.3 ‡π◊ÈÕ‡√◊ËÕß·≈–°“√„™â¿“…“ ‡π◊ÈÕ‡√◊ËÕßÕ“®‡ªìπ¿“…“‰∑¬À√◊Õ¿“…“
Õ—ß°ƒ… ∂â“‡ªìπ¿“…“‰∑¬„Àâ¬÷¥À≈—°æ®π“πÿ°√¡©∫—∫√“™∫—≥∑‘µ¬ ∂“π·≈–

§«√„™â¿“…“‰∑¬„Àâ¡“°∑’Ë ÿ¥ ¬°‡«âπ§”¿“…“Õ—ß°ƒ…∑’Ë·ª≈·≈â«‰¥â„®§«“¡‰¡à
™—¥‡®π

2.4 √Ÿª¿“æ·≈–µ“√“ß „Àâæ‘¡æå·¬°µà“ßÀ“° Àπâ“≈– 1 √“¬°“√ ‚¥¬
¡’§”Õ∏‘∫“¬√Ÿª¿“æ‡¢’¬π·¬°‰«âµà“ßÀ“° √Ÿª¿“æ∑’Ë„™â∂â“‡ªìπ√Ÿª®√‘ß„Àâ„™â√Ÿª∂à“¬
¢“«-¥” ¢π“¥ 3éx5é ∂â“‡ªìπ¿“æ‡¢’¬π„Àâ‡¢’¬π¥â«¬À¡÷°¥”∫π°√–¥“…¡—π ’¢“«

2.5 π‘æπ∏åµâπ©∫—∫ „Àâ‡√’¬ß≈”¥—∫‡π◊ÈÕÀ“¥—ßπ’È
∫∑§—¥¬àÕ¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ…æ√âÕ¡§”√À—  (Key word)

‰¡à‡°‘π 5 §” ∫∑π” (Introduction) «— ¥ÿ·≈–«‘∏’°“√ (Materials and Methods)
º≈°“√»÷°…“ (Results)  √ÿª·≈–«‘®“√≥åº≈°“√»÷°…“ (Conclusion and
Discussion) °‘µµ‘°√√¡ª√–°“» (Acknowledgement) ·≈–‡Õ° “√Õâ“ßÕ‘ß
(References)

2.6 ‡Õ° “√Õâ“ßÕ‘ß„™âµ“¡√–∫∫ Vancouverûs International Committee
of Medical Journal ‚¥¬„ àÀ¡“¬‡≈¢‡√’¬ßµ“¡≈”¥—∫∑’ËÕâ“ßÕ‘ß„π‡π◊ÈÕ‡√◊ËÕß
(superscirpt) ‚¥¬∫∑§«“¡∑’Ë¡’ºŸâ‡¢’¬π®”π«π 6 §π À√◊ÕπâÕ¬°«à“„Àâ„ à™◊ËÕºŸâ
‡¢’¬π∑ÿ°§π ∂â“¡“°°«à“ 6 §π „Àâ„ à™◊ËÕ‡©æ“– 6 §π·√° µ“¡¥â«¬Õ—°…√ et al.
¥—ßµ—«Õ¬à“ß

«“√ “√¿“…“Õ—ß°ƒ…

Leelayuwat C, Hollinsworth P, Pummer S, Lertmemongkolchai G,
Graeme T, Mullberg J, et al. Antibody reactivity profiles following
immunisation with diverse peptides of the PERB11 (MIC) family.
Clin Exp Immunol 1996;106:568-76.
Àπ—ß ◊Õ∑’Ë¡’∫√√≥“∏‘°“√

Solberg HE. Establishment and use of reference values with an
introduction to statistical technique. In: Tietz NW, ed. Fundamen-
tals of Clinical Chemistry. 3rd. ed. Philadelphia: WB Saunders,
1987:202-12.

3. °“√ àßµâπ©∫—∫
 àßµâπ©∫—∫ 1 ™ÿ¥ ·≈– ”‡π“ 2 ™ÿ¥ ¢Õß∫∑§«“¡∑ÿ°ª√–‡¿∑æ√âÕ¡
··ºàπ‰ø≈å‡Õ° “√‰ª∑’Ë √Õß»“ µ√“®“√¬å ¥√. ÿæ√√≥ øŸÉ‡®√‘≠

( ”À√—∫∫∑§«“¡¥â“π‡∑§π‘§°“√·æ∑¬å) »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√
µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§
°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ À√◊Õ √Õß»“ µ√“®“√¬å ¥√.«‘™—¬

Õ÷ßæ‘π‘®æß»å ( ”À√—∫∫∑§«“¡¥â“π°“¬¿“æ∫”∫—¥)  “¬«‘™“
°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ 40002
æ√âÕ¡√–∫ÿ√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫‚ª√·°√¡∑’Ë„™â ·≈–™◊ËÕ‰ø≈å‡Õ° “√¢Õß
∫∑§«“¡„Àâ≈–‡Õ’¬¥·≈–™—¥‡®π

4. ‡ß◊ËÕπ‰¢„π°“√æ‘¡æå
4.1 ‡√◊ËÕß∑’Ë àß¡“≈ßæ‘¡æåµâÕß‰¡à‡§¬µ’æ‘¡æåÀ√◊Õ°”≈—ß√Õµ’æ‘¡æå„π

«“√ “√Õ◊Ëπ À“°‡§¬π”‡ πÕ„π∑’Ëª√–™ÿ¡«‘™“°“√„¥ „Àâ√–∫ÿ‡ªìπ‡™‘ßÕ√√∂ (foot note)
‰«â„πÀπâ“·√°¢Õß∫∑§«“¡ ≈‘¢ ‘∑∏‘Ï„π°“√æ‘¡æå‡º¬·æ√à¢Õß∫∑§«“¡∑’Ë‰¥â√—∫
°“√µ’æ‘¡æå‡ªìπ¢Õß«“√ “√

4.2 ¢âÕ§«“¡À√◊Õ¢âÕ§‘¥‡ÀÁπµà“ßÊ ‡ªìπ¢ÕßºŸâ‡¢’¬π∫∑§«“¡π—ÈπÊ ‰¡à„™à
§«“¡‡ÀÁπ¢Õß°Õß∫√√≥“∏‘°“√À√◊Õ¢Õß«“√ “√ ·≈–‰¡à„™à§«“¡‡ÀÁπ¢Õß
§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

4.3 «“√ “√®–¡Õ∫ ”‡π“æ‘¡æå (Reprint) ¢Õß∫∑§«“¡∑’Ë‰¥â√—∫°“√
µ’æ‘¡æå ®”π«π 15 ™ÿ¥ ·≈–«“√ “√ 1 ‡≈à¡ „Àâ°—∫ºŸâ‡¢’¬π∑’Ë√—∫º‘¥™Õ∫„π°“√ µ‘¥µàÕ
‡ªìπÕ¿‘π—π∑π“°“√

�Ë«π∑È“¬ 8/20/09, 11:43 PM2



‡√◊ËÕß  àß∫∑§«“¡·≈–≈“¬¡◊Õ™◊ËÕ¬‘π¬Õ¡¢ÕßºŸâπ‘æπ∏å
‡√’¬π ∫√√≥“∏‘°“√«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
 ‘Ëß∑’Ë àß¡“¥â«¬ ( ‚ª√¥°“‡§√◊ËÕßÀ¡“¬  ✓  „π  ❑ )

❑ ∫∑§«“¡ ®”π«π................Àπâ“ ❑ √Ÿª¿“æ ®”π«π................¿“æ
❑ Diskette / CD ®”π«π................·ºàπ ❑ √Ÿª¿“æ ®”π«π................¿“æ

ë ∫∑§«“¡∑’Ë àß
❑ ¬—ß‰¡à‡§¬‰¥â√—∫°“√µ’æ‘¡æå„π«“√ “√À√◊Õ ‘Ëßæ‘¡æå„¥Ê¡“°àÕπ
❑ Õ¬Ÿà√–À«à“ß°“√ àß‰ª¢Õ√—∫°“√æ‘®“√≥“µ’æ‘¡æå„π«“√ “√Õ◊Ëπ¥â«¬ (‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥)..................................

.........................................................................................................................................................................................
❑ ∫“ß à«π ‡§¬‰¥â√—∫°“√µ’æ‘¡æå¡“·≈â« (‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥°“√µ’æ‘¡æå·≈–·π∫µâπ©∫—∫)........................................

.........................................................................................................................................................................................

ë ª√–‡¿∑∫∑§«“¡∑’Ë àß (‚ª√¥„ à™◊ËÕ‡√◊ËÕß)
❑ π‘æπ∏åµâπ©∫—∫ (Original article)...............................................................................................................

.................................................................................................................................................................

❑ ∫∑§«“¡ª√‘∑—»πå (Review article).............................................................................................................

.................................................................................................................................................................

❑ ∫∑§«“¡∑—Ë«‰ª (General article)...............................................................................................................

.................................................................................................................................................................

❑ ®¥À¡“¬∂÷ß∫√√≥“∏‘°“√ (Letter to the editor)..........................................................................................

.................................................................................................................................................................

❑ Õ◊Ëπ Ê........................................................................................................................................................

.................................................................................................................................................................

·∫∫øÕ√å¡ àß∫∑§«“¡≈ßµ’æ‘¡æå„π
«“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥

«—π∑’Ë.................‡¥◊Õπ....................................æ.».................

✁
✁

·∫∫øÕ√Ï¡ 8/20/09, 11:43 PM1



ë √“¬™◊ËÕºŸâπ‘æπ∏å∑ÿ°§πæ√âÕ¡≈“¬¡◊Õ™◊ËÕ¬‘π¬Õ¡„Àâ≈ßµ’æ‘¡æå„π«“√ “√π’È

1. ............................................................................. ≈ß™◊ËÕ.......................................................................

2. ............................................................................. ≈ß™◊ËÕ.......................................................................

3. ............................................................................. ≈ß™◊ËÕ.......................................................................

4. ............................................................................. ≈ß™◊ËÕ.......................................................................

5. ............................................................................. ≈ß™◊ËÕ.......................................................................

6. ............................................................................. ≈ß™◊ËÕ.......................................................................

≈ß™◊ËÕºŸâ‡ πÕ·∫∫øÕ√å¡.....................................................................

                                                                         (.............................................................)
Corresponding author

 ∂“π∑’Ëµ‘¥µàÕæ√âÕ¡À¡“¬‡≈¢‚∑√»—æ∑å ‚∑√ “√·≈– e-mail address

.........................................................................................................................................................................................

.........................................................................................................................................................................................

.........................................................................................................................................................................................

.........................................................................................................................................................................................

‚ª√¥ àß·∫∫øÕ√å¡π’È°≈—∫∑’Ë
√Õß»“ µ√“®“√¬å ¥√. ÿæ√√≥ øŸÉ‡®√‘≠
∫√√≥“∏‘°“√ «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.)
§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ 40002 ‚∑√»—æ∑å / ‚∑√ “√ 043 202 083
e-mail: supan@kku.ac.th

·∫∫øÕ√Ï¡ 8/20/09, 11:43 PM2


