
8

°≈‰°≈°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕª°µ‘ (1)     ‡√‘Ë¡®“°‡¡◊ËÕ‡´≈≈åª√– “∑

∂Ÿ°°√–µÿâπ®π∂÷ß action potential ·≈â«∂Ÿ° àßºà“π¡“¬—ß∫√‘‡«≥ neuromuscular

junction  —≠≠“≥ª√– “∑∑’Ë∂Ÿ° àßºà“π¡“¬—ß à«πª≈“¬¢Õß‡ âπª√– “∑π—Èπ

®–°√–µÿâπ„Àâ°√–‡ª“–‡≈Á°Ê·µ°µ—« À≈—Ëß “√  acetylcholine  ·æ√àÕÕ°¡“

ºà“π√Õ¬µàÕ‰ª¬—ßµ—«√—∫ “√‡§¡’ (receptor site) ´÷ËßÕ¬Ÿà∑’Ëº‘«‡´≈≈å°≈â“¡‡π◊ÈÕ

°“√√«¡µ—«¢Õßµ—«√—∫ “√‡§¡’°—∫ “√‡§¡’ acetylecholine  ∑”„Àâ‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß°“√´÷¡ºà“π‰ÕÕÕπ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å ∑”„Àâ‡°‘¥»—°¬å‰øøÑ“ ÷́Ëß ‡√’¬°«à“

end plate potential ¢÷Èπ  »—°¬å‰øøÑ“π’Èµ“¡ª°µ‘¡“°æÕ∑’Ë®–∑”„Àâ‡°‘¥ —≠≠“≥

ª√– “∑À√◊Õ action potential °√–®“¬‰ª∑—Ë«‡¬◊ ËÕÀÿ â¡‡´≈≈å°≈â“¡‡π◊ ÈÕ

(sacrolemma) ‰¥âÕ¬à“ß√«¥‡√Á«  —≠≠“≥ª√– “∑ à«πÀπ÷Ëß®–∂Ÿ° àßºà“π¡“¬—ß

T-tubule ·≈–∫√‘‡«≥ triad of three channels  µ“¡≈”¥—∫ ∑’Ë∫√‘‡«≥π’È»—°¬å

‰øøÑ“¢Õß —≠≠“≥ ¥—ß°≈à“« ®–°√–µÿâπ„Àâ‡°‘¥°“√ª≈àÕ¬·§≈‡´’¬¡‰ÕÕÕπ

®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕ·≈–‡ âπª√– “∑
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√Ÿª∑’Ë 8.1 · ¥ß°≈‰°°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕª°µ‘ (1) °“√‡°‘¥ endpate potential

∫√‘‡«≥ neuromuscular junction (2) ‡°‘¥ action potential propagation ¡“µ“¡‡¬◊ËÕ

Àÿâ¡‡´≈≈å (3) action potential ∂Ÿ° àßºà“¡¡“µ“¡ t-tubules ·≈– ∫√‘‡«≥ triad of three

channels µ“¡≈”¥—∫  (4)calcium ions ∂Ÿ°ª≈àÕ¬ÕÕ°®“° sacroplasmic reticulum (5)

·§≈‡´’¬¡¬÷¥‡Àπ’Ë¬«°—∫ troponin ·≈–∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ∑’Ë¢Õß tropomyosin (6)

°“√ √â“ß cross-bridge √–À«à“ß actin ·≈– myosin (7) ‡°‘¥°“√À¥ —Èπ¢Õß sarcomere

(¥—¥·ª≈ß®“° Robinson AJ. Physiology of muscle and nerve. In Mekler LS and Robinson Aj eds.

Clinical electro physiology Baltimore: Williams and Wilkins, 1989: 59.)
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ÕÕ°®“° sarcoplasmic  reticulum ·§≈‡´’¬¡‡À≈à“π’È ®–‰ª‡°“–°—∫ troponin

∫π tropomyosin ∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ∑’Ë¢Õß tropomyosin ´÷Ëß®–‡ªî¥

µ”·Àπàß∫π  actin ∑”„Àâ  myosin ¡“®—∫‰¥â ‡°‘¥°“√ √â“ß cross-bridge

√–À«à“ß actin ·≈–myosin ́ ÷ËßµàÕ¡“∑”„Àâ‡°‘¥°“√‰∂≈‡≈◊ËÕπ¢Õß thin filament

‡¢â“À“ thick filament ¥—ßπ—Èπ sarcomere ®÷ß —Èπ≈ß ‡ªìπ°≈‰°∑’Ë ”§—≠„π

°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ (√Ÿª∑’Ë 8.1 )

°“√‡°‘¥ action potential ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å°≈â“¡‡π◊ÈÕ ·≈–‡´≈≈åª√– “∑

π—Èπ‰¡à·µ°µà“ß°—π ·µà®–µà“ß°—π∑’Ë§«“¡‰«¢Õß°“√µÕ∫ πÕß threshold ¢Õß

°≈â“¡‡π◊ÈÕ®– Ÿß°«à“‡ âπª√– “∑   ¥—ßπ—Èπ ‡¡◊ËÕ„™â°√–· ‰ø‡æ◊ËÕ°√–µÿâπ„Àâ°≈â“¡‡π◊ÈÕ

(∑’Ë¢“¥‡ âπª√– “∑¡“‡≈’È¬ß) µÕ∫ πÕß®÷ßµâÕß„™â§«“¡·√ß¢Õß‰ø   ·≈–™à«ß

°“√°√–µÿâπ¢Õß‰ø∑’Ë·√ß°«à“°“√ °√–µÿâπ‡ âπª√– “∑  À√◊Õ°≈â“¡‡π◊ÈÕ∑’Ë¡’‡ âπ

ª√– “∑¡“‡≈’È¬ß ¢≥–«“ß¢—È«°√–µÿâπ‰øøÑ“  ·≈–ª≈àÕ¬°√–· ‰ø‡æ◊ËÕ°√–µÿâπ

‡´≈≈å°≈â“¡‡π◊ÈÕ·≈–‡ âπª√– “∑  ∑’Ë„µâ¢—È«‰øøÑ“≈∫®–‡°‘¥¥’‚æ≈“‰√‡´™—π

(depolarization) ∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å¿“¬πÕ° ∑”„Àâ‡ ¡◊ÕπÀπ÷Ëß‡æ‘Ë¡§«“¡‡ªìπ≈∫

¡’º≈„Àâ§«“¡µà“ß»—°¬å‰øøÑ“¢Õß¿“¬πÕ°·≈–¿“¬„π‡¬◊ËÕÀÿâ¡‡´≈≈å≈¥≈ß‡°‘¥

action potential ßà“¬   à«π∑’Ë„µâ¢—È«∫«°®–‡°‘¥‰Œ‡æÕ√å‚æ≈“‰√‡´™—π

(hyperpolarization) ∑”„Àâ‡ ¡◊ÕπÀπ÷Ëß‡æ‘ Ë¡§«“¡‡ªìπ∫«°πÕ°‡´≈≈å  ∑”„Àâ

§«“¡µà“ß»—°¬å‰øøÑ“¢Õß¿“¬πÕ°·≈–¿“¬„π‡¬◊ËÕÀÿâ¡‡´≈≈å‡æ‘Ë¡¢÷Èπ (√Ÿª∑’Ë 8.2 )

1 subthreshold currents (1)

∂â“§«“¡·√ß¢Õß°√–· ∑’Ë°√–µÿâπ‰¡à¡“°æÕ∑’Ë®–°√–µÿâπ„Àâ‡¬◊ËÕÀÿâ¡‡´≈≈å

ª√– “∑ ·≈–°≈â“¡‡π◊ÈÕ∂÷ß threshold ¢Õß¥’‚æ≈“‰√‡´™—π∑’Ë¢—È«≈∫°Á®–‰¡à‡°‘¥

action potential „Àâ‡ÀÁπ °“√‡¢â“„®‡√◊ËÕß subthreshold current flow ®–
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√Ÿª∑’Ë 8.2 · ¥ß °“√µÕ∫ πÕß¢Õß‡¬◊ËÕÀÿâ¡‡´≈å∑’Ë‰«µàÕµ—«°√–µÿâπ µàÕ°“√

°√–µÿâπ¥â«¬°√–· ‰øøÑ“ (°) ‡°‘¥¥’‚æ≈“‰√‡´™—π∑’Ë„µâ¢—È«≈∫ ·≈–‰Œ‡æÕ√å‚æ

≈“‰√‡´™—π∑’Ë„µâ¢—È«∫√° (¢) √–¥—∫ threshold ¢Õß°“√µÕ∫ πÕß (¥—¥·ª≈ß®“°

Robinson AJ. Physiology of muscle and nerve. In Mekler LS and Robinson Aj eds. Clinical

electro physiology Baltimore: Williams and Wilkins, 1989: 86.)

∑”„Àâ‡¢â“„®°≈‰°°“√°√–µÿâπ‡π◊ÈÕ‡¬◊ËÕ¥â«¬‡§√◊ËÕß°√–µÿâπ‰øøÑ“®π‡°‘¥  action

potential‰¥â    °“√∑’Ë‡π◊ÈÕ‡¬◊ËÕ‰¥â√—∫°“√°√–µÿâπ®“°‰øøÑ“¢π“¥  subthreshold

‡æ◊ËÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß ¢Õß membrane potential ®π∂÷ß peak À√◊Õ

‰¡àπ—Èπ°Á¢÷Èπ°—∫ª√‘¡“≥°√–·  ·≈–™à«ß°“√°√–µÿâπ (pulse  duration) ∑’Ë„Àâ

°—∫‡π◊ÈÕ‡¬◊ËÕπ—Èπ‚¥¬µ√ß ‡™àπ °“√°√–µÿâπ°≈â“¡‡π◊ÈÕ≈“¬®–„™â™à«ß°“√°√–µÿâπ

ª√–¡“≥ 35 ¡‘≈≈‘«‘π“∑’À√◊Õ¡“°°«à“  à«π°“√°√–µÿâπ‡ âπª√– “∑®–„™âª√–¡“≥
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1  ¡‘≈≈‘«‘π“∑’ ·≈–°“√°√–µÿâπ°≈â“¡‡π◊ÈÕ∑’Ë¢“¥‡ âπª√– “∑¡“‡≈’È¬ß ®÷ß®”‡ªìπ

µâÕß„™â™à«ß°“√°√–µÿâπ∑’Ë¬“«æÕ®π‡°‘¥ action potential ¢Õß°≈â“¡‡π◊ÈÕ ‡ªìπµâπ

2 threshold  ”À√—∫°“√°√–µÿâπ (1)

‡¡◊ËÕ„Àâ°√–· ‰øøÑ“°√–µÿâπ‡æ◊ËÕ¥’‚æ≈“‰√´å‡π◊ÈÕ‡¬◊ËÕ®π∂÷ß threshold ®–

∑”„Àâ‡¬◊ËÕÀÿâ¡‡´≈≈å‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß»—°¬å‰øøÑ“®π‡°‘¥ action potential

·≈–‡°‘¥°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕµ“¡≈”¥—∫ °“√∑’Ë‡¬◊ËÕÀÿâ¡‡´≈≈å¡’»—°¬å‰øøÑ“ Ÿß

®π “¡“√∂‡°‘¥  action  potential ‰¥âÀ√◊Õ‰¡àπ—Èπ  ¢÷Èπ°—∫µ—«°√–µÿâπ·≈–‡¬◊ËÕ

Àÿâ¡‡´≈≈å∑’Ë∂Ÿ°°√–µÿâπ  µ—«Õ¬à“ß ‡™àπ „¬ª√– “∑∑’Ë¡’‡ âπºà“»Ÿπ¬å°≈“ß¢π“¥

‡≈Á°µâÕß„™â§«“¡·√ß¢Õß‰ø‡æ◊ËÕ°√–µÿâπ„Àâ∂÷ß threshold ¡“°°«à“„¬ª√– “∑

∑’Ë¡’¢π“¥„À≠à ‡æ√“–„¬ª√– “∑‡ âπ‡≈Á°¡’‡ âπºà“»Ÿπ¬å°≈“ßπâÕ¬°«à“®÷ß¡’§«“¡

µâ“π∑“π‰øøÑ“ Ÿß°«à“ πÕ°®“°π—Èπ ∂â“„¬ª√– “∑‡ âππ—Èπ∂Ÿ°°√–µÿâπ∫àÕ¬Ê

Õ¬à“ßµàÕ‡π◊ËÕß ®–‡°‘¥°“√ª√—∫µ—« (accommodation) ∑”„ÀâµâÕß„™â§«“¡

·√ß¢Õß°√–· ¡“°¢÷ÈπÕ’°

∑“ß§≈‘π‘°°“√°√–µÿâπ‡ âπª√– “∑√Õ∫πÕ° ÷́Ëß¡—°‡ªìπ‡ âπª√– “∑º ¡

°≈à“«§◊Õ „π‡ âπª√– “∑Àπ÷Ëß‡ âπ®–ª√–°Õ∫¥â«¬‡ âπª√– “∑√—∫§«“¡√Ÿâ ÷°,

‡ âπª√– “∑¬πµå  ·≈–‡ âπª√– “∑Õ—µ‚π¡—µ‘ ´÷Ëß¡—°®–‡ªìπ  myelinated

nerve ·≈–‡ âπª√– “∑√—∫§«“¡√Ÿâ ÷° ‡®Á∫ª«¥´÷Ëß‡ªìπ non myelinated nerve

¥—ßπ—Èπ °“√„™â°√–· ∑’Ë¡’ª√‘¡“≥πâÕ¬Ê ®–∑”„Àâ‡°‘¥°“√µÕ∫ πÕß¢Õß‡ âπ

ª√– “∑ √—∫§«“¡√Ÿ â ÷°·≈–°≈â“¡‡π◊ ÈÕ‰¥â¥’°«à“‡ âπª√– “∑√—∫§«“¡√Ÿ â ÷°

‡®Á∫ª«¥®÷ß‰¡à§àÕ¬√Ÿâ ÷°‡®Á∫ª«¥

™à«ß°“√°√–µÿâπ (phase/pulse duration) ¢Õß°√–· ‰ø°Á‡ªìπ

ªí®®—¬Àπ÷Ëß∑’Ë “¡“√∂∑”„Àâ‡¬◊ËÕÀÿâ¡‡´≈≈å‡°‘¥°“√‡ª≈’Ë¬∫·ª≈ß®π∂÷ß threshold
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‰¥â‡™àπ°—π  ·µà‡π◊ËÕß®“°™à«ß°“√°√–µÿâπ¬“«°«à“ ®–¡’ª√‘¡“≥ª√–®ÿ¡“°°«à“

™à«ß°“√°√–µÿâπ∑’Ë —Èπ  °≈à“«§◊Õ ∂â“„™â°√–· ‰ø¡’™à«ß°“√°√–µÿâπ 1 ¡‘≈≈‘«‘π“∑’

°√–µÿâπ‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß°≈â“¡‡π◊ÈÕ≈“¬ (∑’Ë¢“¥‡ âπª√– “∑¡“‡≈’È¬ß) ®–‰¡à

 “¡“√∂∑”„Àâ¡’°“√‡ª≈’¬π·ª≈ß‰¥â®π∂÷ß  threshold πÕ°®“° ®–‡æ‘Ë¡§«“¡

·√ß¢Õß°√–· „Àâ¡“°æÕ   °“√‡æ‘Ë¡§«“¡·√ß¢Õß°√–· °Á§◊Õ°“√‡æ‘Ë¡ª√‘¡“≥

ª√–®ÿ„π 1  ™à«ß°“√°√–µÿâπ«‘∏’Àπ÷Ëß¥â«¬‡À¡◊Õπ°—π §«“¡ —¡æ—π∏å√–À«à“ß

§«“¡·√ß¢Õß‰ø·≈–§«“¡¬“«¢Õß™à«ß°“√°√–µÿâπ∑’Ë∑”„Àâ‡°‘¥°“√µÕ∫ πÕß

¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰«µàÕµ—«°√–µÿâπ (‡ âπ ª√– “∑·≈–°≈â“¡‡π◊ÈÕ) π’È   “¡“√∂

‡¢’¬π‡ªìπ‡ âπ‚§âß ‡√’¬°«à“ ‡ âπ‚§âß‡Õ ¥’ (SD curve) (¥Ÿ∫∑∑’Ë 9)

ªí®®—¬ ÿ¥∑â“¬∑’Ë‡°’Ë¬«¢âÕß°—∫ threshold   ”À√—∫°“√°√–µÿâπ°Á§◊Õ

Õ—µ√“°“√‡ª≈’ Ë¬π·ª≈ß¢Õß°“√‡æ‘ Ë¡À√◊Õ≈¥°√–·  (rate of change)

≈—°…≥–¢Õß‰ø∑’Ë°√–µÿâπ∂â“¡’Õ—µ√“°“√‡æ‘Ë¡°√–· „π 1 ™à«ß°“√°√–µÿâπ™â“

§≈◊Ëπ°√–µÿâπ (wave form) ¡—°®–‡ªìπ√Ÿª “¡‡À≈’Ë¬¡ ·µà∂â“¡’Õ—µ√“°“√‡æ‘Ë¡

°√–· ‡√Á« §«“¡™—π¢Õß§≈◊Ëπ‰ø∑’Ë§àÕ¬Ê‡æ‘Ë¡¢÷Èπ  ®–‡æ‘Ë¡‡√Á«À√◊Õ™—π¡“°¢÷Èπ

®π‡ªìπ√Ÿª ’Ë‡À≈’Ë¬¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫≈—°…≥–¢Õß§≈◊Ëπ°√–µÿâπ √–À«à“ß™π‘¥

 “¡‡À≈’Ë¬¡ (√Ÿª∑’Ë 8.3) ·≈– ’Ë‡À≈’Ë¬¡ ‚¥¬°”Àπ¥„Àâ™à«ß°“√°√–µÿâπ ·≈–

§«“¡·√ß¢Õß°√–· ∑’Ë‡∑à“°—π·≈â«   ‰ø∑’Ë¡’§≈◊Ëπ°√–µÿâπ√Ÿª ’Ë‡À≈’Ë¬¡®–¡’

ª√‘¡“≥ª√–®ÿ¡“°°«à“ “¡‡À≈’Ë¬¡   §≈◊Ëπ‰ø√Ÿª “¡‡À≈’Ë¬¡ (´÷Ëß¡’Õ—µ√“°“√

‡æ‘Ë¡¢Õß°√–· ™â“°«à“√Ÿª ’Ë‡À≈’Ë¬¡) ®–∑”„Àâ‡ âπª√– “∑·≈–°≈â“¡‡π◊ÈÕ‡°‘¥

°“√ª√—∫µ—« (accommodation) ‰¥âßà“¬°«à“„™â‰ø ’Ë‡À≈’ Ë¬¡   º≈π’È¡’

ª√–‚¬™πåÕ¬à“ß¡“°„π°“√„™â‰øøÑ“‡æ◊ ËÕ°“√°√–µÿâπ °≈â“¡‡π◊ ÈÕ∑’ Ë¢“¥‡ âπ

ª√– “∑¡“‡≈’È¬ß (¥Ÿ∫∑∑’Ë 6)

°≈à“«‚¥¬ √ÿª‰¥â«à“ ‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰«µàÕµ—«°√–µÿâπ®– “¡“√∂∂Ÿ°°√–µÿâπ„Àâ

∂÷ß threshold À√◊Õ‰¡àπ—Èπ ¢÷Èπ°—∫§«“¡¬“«¢Õß™à«ß°“√°√–µÿâπ §«“¡·√ß¢Õß
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‰ø∑’Ë°√–µÿâπ ·≈–Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß¢Õßµ—«°√–µÿâπÀ√◊Õ√Ÿª§≈◊Ëπ∑’Ë°√–µÿâπ

3 º≈¢Õß¢—È«‰øøÑ“µàÕ°“√°√–µÿâπ (2)

°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰«µàÕµ—«°√–µÿâπ  ¢—È«°√–µÿâπ∑’Ë‡ªìπ¢—È«∫«°

·≈–≈∫®–„Àâº≈µà“ß°—π ¢≥–‡ªî¥‡§√◊ ËÕßÀ√◊Õªî¥«ß®√ °√–· ®–‰À≈®“°

¢—È«∫«°‰ª¬—ß¢—È«≈∫‡ ¡Õ ¥—ßπ—Èπ ∑’Ë„µâ¢—È«≈∫®–‡ª√’¬∫‡ ¡◊Õπ‡ªìπ°“√‡µ‘¡ª√–®ÿ

„Àâ·°àº‘«πÕ°¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å  ∑”„Àâ§«“¡µà“ß»—°¬å‰øøÑ“√–À«à“ß¿“¬πÕ°

·≈–¿“¬„π‡¬◊ËÕÀÿâ¡‡´≈≈å≈¥≈ß ‡°‘¥¿“«–  depolarization ∑”„Àâ “¡“√∂‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß®π‡°‘¥ action potential ‰¥âßà“¬    à«π∑’Ë¢—È«∫«°®–¡’º≈

µ√ß°—π¢â“¡‡°‘¥¿“«– hyper polarization   §«“¡µà“ß»—°¬å‰øøÑ“√–À«à“ß

¿“¬πÕ°·≈–¿“¬„π‡´≈≈å‡æ‘Ë¡¡“°°«à“»—°¬å‰øøÑ“¢≥–æ—°    ‚Õ°“ ∑’Ë®–¡’°“√

‡ª≈’Ë¬π·ª≈ßµàÕ‰ª®π∂÷ß action potential ¬“°¢÷Èπ  °≈â“¡‡π◊ÈÕÀ¥µ—«¬“°

§«“¡√Ÿâ ÷°≈¥≈ß  ‡√“®÷ß¡—°„™â¢—È«∫«°√–ß—∫ª«¥ (¥Ÿ∫∑∑’Ë 4)  à«π¢—È«≈∫„™â

°√–µÿâπ°≈â“¡‡π◊ÈÕ ‡ªìπµâπ

√Ÿª∑’Ë 8.3 · ¥ß≈—°…≥–¢Õß§≈◊Ëπ‰øøÑ“ IDC  (°) ·∫∫ ’Ë‡À≈’Ë¬¡Õ—µ√“°“√

‡æ‘Ë¡°√–· ‡√Á«¡“°  (¢) ·∫∫ “¡‡À≈’Ë¬¡øíπ‡≈◊ËÕ¬Õ—µ√“ °√–· ™â“·µà≈¥‡√Á«

(§) ·∫∫ “¡‡À≈’Ë¬¡Àπâ“®—Ë« Õ—µ√“°“√‡æ‘Ë¡·≈–≈¥°√–· ™â“
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¢≥–∑’Ë‡ªî¥«ß®√ (ªî¥‡§√◊ËÕß) π—Èπ    °√–· ®–‰À≈®“°¢—È«≈∫°≈—∫‰ª

¬—ß¢—È«∫«°∂â“¢—È«‰øøÑ“∑—Èß 2 ¢—È«Õ¬Ÿà∫π°≈â“¡‡π◊ÈÕ¡—¥‡¥’¬«°—π °“√‡ªî¥«ß®√ “¡“√∂

∑”„Àâ‡°‘¥°“√°√–µÿâπ∑’Ë¢—È«∫«°‰¥â‡™àπ°—π  Õ¬à“ß‰√°Áµ“¡ °“√‡°‘¥°“√°√–µÿâπ∑’Ë

¢—È«∫«°π—Èπ  ¢—È«∫«°‰¡à‰¥â∑”„Àâ‡°‘¥ depolarization   ·µà°“√‰À≈°≈—∫

¢Õß°√–· ‰øøÑ“®–‡ª≈’Ë¬π¢—È«∫«°„Àâ‡ªìπ≈∫  ‡ª√’¬∫‡ ¡◊Õπ‡ªìπ°“√≈¥ª√–®ÿ

∫«°¿“¬πÕ°‡¬◊ËÕÀÿâ¡‡´≈≈å∑—π∑’   ∑”„Àâ»—°¬å‰øøÑ“¿“¬πÕ°‡´≈≈å≈¥≈ß∑—π∑’

§à“§«“¡µà“ß»—°¬å‰øøÑ“√–À«à“ß¿“¬πÕ°·≈–¿“¬„π‡´≈≈å≈¥≈ß ®π “¡“√∂¡’

°“√‡ª≈’Ë¬π·ª≈ßµàÕ‰ª®π‡°‘¥ action potential ‰¥âßà“¬  ·µà°“√À¥µ—«®“°

°“√°√–µÿâπ∑’Ë¢—È«≈∫¢≥–ªî¥«ß®√®–·√ß°«à“°“√À¥µ—«®“°¢—È«∫«°¢≥–‡ªî¥«ß®√

´÷ËßÕ“®‡¢’¬π‡√’¬ß≈”¥—∫§«“¡·√ß¢Õß°“√À¥µ—«‰¥â¥—ßπ’È

CCC > ACC > AOC  > COC

CCC §◊Õ cathode closing circuit (°√–µÿâπ∑’Ë¢—È«≈∫¢≥–ªî¥«ß®√)

ACC §◊Õ anode closing circuit  (°√–µÿâπ∑’Ë¢—È«∫«°¢≥–ªî¥«ß®√)

AOC §◊Õ anode opening circuit (°√–µÿâπ∑’Ë¢—È«∫«°¢≥–‡ªî¥«ß®√)

COC §◊Õ cathode opening circuit (°√–µÿâπ∑’Ë¢—È«≈∫¢≥–‡ªî¥«ß®√)

„π°“√°√–µÿâπ‡ âπª√– “∑π—Èπ§«√„Àâ¢—È«≈∫Õ¬ŸàÀπâ“¢—È«∫«°‡ ¡Õ   ‡æ◊ËÕ

ªÑÕß°—π°“√‡°‘¥ hyperpolarization ¢Õß¢—È«∫«°„π∑‘»∑“ß∑’Ë —≠≠“≥ª√– “∑

®–«‘Ëß‰ª   ¥—ßπ—Èπ ∂â“µâÕß°“√°√–µÿâπª√– “∑¬πµå‡æ◊ËÕ°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ

§«√„Àâ¢—È«≈∫Õ¬Ÿà„°≈â°≈â“¡‡π◊ÈÕ∑’Ë®–°√–µÿâπ¡“°°«à“¢—È«∫«° (√Ÿª∑’Ëà 8.4) À√◊Õ

¢—È«≈∫Õ¬ŸàÀπâ“¢—È«∫«°„π∑‘»∑’Ë°√–· ª√– “∑«‘Ëß‰ª    ·µà„π°√≥’∑’ËµâÕß°“√

°√–µÿâπ„¬ª√– “∑√—∫§«“¡√Ÿâ ÷°‡æ◊ËÕ≈¥ª«¥  §«√«“ß¢—È«∫«°Õ¬Ÿà„°≈â‰¢ —πÀ≈—ß

À√◊Õ¢—È«∫«°Õ¬Ÿà¢â“ßÀπâ“¢—È«≈∫„π∑‘»∑“ß°“√«‘Ëß¢Õß°√–· ª√– “∑   ®–∑”„Àâ

§«“¡‡®Á∫ª«¥≈¥≈ß¢≥–°√–µÿâπ
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4 ®ÿ¥¡Õ‡µÕ√å (3)

§◊Õ®ÿ¥∑’Ë‡π◊ÈÕ‡¬◊ËÕ¡’  threshold  µàÕ°“√µÕ∫ πÕßµàÕµ—«°√–µÿâπµË”∑’Ë ÿ¥

∑”„Àâ„™âª√‘¡“≥ °√–· ‰øπâÕ¬‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë

¡“°∑’Ë ÿ¥ ‚¥¬∑—Ë«‰ª¡—°‡ªìπ®ÿ¥∑’Ë „¬ª√– “∑¬πµå·∑ß‡¢â“ Ÿà„¬°≈â“¡‡π◊ÈÕ  ®ÿ¥

¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕª°µ‘„π·µà≈–§π®–Õ¬Ÿà„°≈â ‡§’¬ß°—π §◊Õª√–¡“≥ 1/3

µÕπ∫π  ¢Õß°≈â“¡‡π◊ÈÕ¡—¥π—Èπ º‘«Àπ—ß∑’ËÀ¬“∫·Àâß ∫«¡ À√◊Õ¡’‰¢¡—π¡“°Ê

∑”„Àâº‘«Àπ—ß ¡’§«“¡µâ“π∑“π‰øøÑ“ Ÿß ¡—°®–À“®ÿ¥¡Õ‡µÕ√å‰¥â¬“°

®ÿ¥¡Õ‡µÕ√åÕ“®·∫àß‰¥â‡ªìπ®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕ §◊Õ®ÿ¥∑’Ë°≈â“¡‡π◊ÈÕ

¡—¥π—Èπ ¡—°µÕ∫ πÕßµàÕ°√–· ‰ø‰¥â·√ß∑’Ë ÿ¥‚¥¬„™â‰øπâÕ¬∑’Ë ÿ¥  ·≈–®ÿ¥

¡Õ‡µÕ√å¢Õß‡ âπª√– “∑¬πµå §◊Õ®ÿ¥∑’Ë‡ âπª√– “∑¬πµåπ—ÈπÕ¬Ÿàµ◊ÈπµàÕº‘«Àπ—ß

¡“°∑’Ë ÿ¥  “¡“√∂∂Ÿ°°√–µÿâπ¥â«¬°√–· ‰øª√‘¡“≥πâÕ¬Ê‰¥âßà“¬ ·≈–∂â“„™â‰ø

ª√‘¡“≥∑’Ë‡∑à“°—π°√–µÿâπ∑’Ë®ÿ¥¡Õ‡µÕ√å¢Õßª√– “∑¬πµå®–∑” „Àâ°≈â“¡‡π◊ÈÕ∑’Ë

√Ÿª∑’Ë 8.4 · ¥ß°“√«“ß¢—È«°√–µÿâπ‡ âπª√– “∑¬πµå‡æ◊ËÕ„Àâ‡°‘¥°“√À¥µ—«¢Õß

°≈â“¡‡π◊ÈÕ (°) ·≈–°√–µÿâπ‡ âπª√– “∑√—∫§«“¡√Ÿâ ÷° ‡æ◊ËÕ√–ß—∫ª«¥ (¢)
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ª√– “∑¬πµåπ—Èπ‡≈’È¬ß‡°‘¥°“√À¥µ—«æ√âÕ¡°—π  ·≈–À¥µ—«‰¥â·√ß°«à“®ÿ¥∑’Ë

‰¡à„™à®ÿ¥¡Õ‡µÕ√å

„π∑“ß§≈‘π‘°¡—°„™â®ÿ¥¡Õ‡µÕ√å‡ªìπ®ÿ¥«“ß¢—È«°√–µÿâπ   ‡π◊ËÕß®“°‡ªìπ®ÿ¥

∑’Ë„™âª√‘¡“≥°√–· ‰øπâÕ¬∑’Ë ÿ¥  ®÷ß∑”„Àâ‡°‘¥°“√∫“¥‡®Á∫µàÕ‡π◊ÈÕ‡¬◊ËÕπâÕ¬∑’Ë ÿ¥

 “¡“√∂≈¥º≈·∑√°´âÕπµà“ßÊ∑’Ë‡°‘¥®“°°√–· ‰æøÑ“

5.  «‘∏’°“√À“®ÿ¥¡Õ‡µÕ√å (4,5)

«‘∏’°“√À“®ÿ¥¡Õ‡µÕ√å §◊Õ«‘∏’À“®ÿ¥À√◊Õµ”·Àπàß«“ß¢—È«°√–µÿâπ‰øøÑ“

‡æ◊ËÕ„Àâ‡°‘¥°“√µÕ∫ πÕß µàÕ°√–· ‰øøÑ“‰¥â¥’∑’Ë ÿ¥ ‚¥¬„™â§«“¡‡¢â¡¢Õß

°√–· ·≈–™à«ß°“√°√–µÿâπ —Èπ∑’Ë ÿ¥ °“√À“®ÿ¥¡Õ‡µÕ√å¡—°„™â‡∑§π‘§°√–µÿâπ·∫∫

monopolar (¥Ÿ∫∑∑’Ë 3)  ·≈–„™â¢—È«°√–µÿâπ™π‘¥¡◊Õ∂◊Õ‡æ◊ËÕ®–‰¥â®ÿ¥∑’ËµâÕß°“√

«‘∏’°“√À“®ÿ¥¡Õ‡µÕ√åæÕ √ÿª‰¥â¥—ßπ’È

1.  ºŸâ°√–µÿâπ§«√¡’§«“¡√Ÿâ∑“ß¥â“π°“¬«‘¿“§»“ µ√å·≈–®≈π«‘∑¬“

°“√‡§≈◊ËÕπ‰À«¢Õß°≈â“¡‡π◊ÈÕ·≈–‡ âπª√– “∑∑’Ë®–°√–µÿâπ«à“¡’®ÿ¥‡°“–µ—π®ÿ¥

‡°“–ª≈“¬Õ¬à“ß‰√ ? ¢≥–¡’°“√À¥µ—«®–∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ‰À«¢Õß√à“ß°“¬

 à«ππ—ÈπÕ¬à“ß‰√ ?

2.  ¡’§«“¡√Ÿâ‡√◊ËÕß‡∑§π‘§°“√°√–µÿâπ¥â«¬°√–· ‰øøÑ“§«“¡∂’ËµË”‡ªìπÕ¬à“ß¥’

3.  ª√—∫‡§√◊ËÕß°√–µÿâπ°≈â“¡‡π◊ÈÕ‡æ◊ËÕ„Àâ°√–·  IDC ÷́Ëß¡’™à«ß°√–µÿâπ

πâÕ¬°«à“  50 ¡‘≈≈‘«‘π“∑’ (¡“°°«à“π’ÈÕ“®‡°‘¥ªØ‘°‘√‘¬“„µâ¢—È«°√–µÿâπ, ‡®Á∫¡“°)

™à«ßæ—°ª√–¡“≥ 100-500 ¡‘≈≈‘«‘π“∑’ (πâÕ¬°«à“ 100 ¡‘≈≈‘«‘π“∑’ ®–À¥µ—«

‡√Á«¡Õß‰¡à∑—π)

4.  ‡µ√’¬¡¢—È«°√–µÿâπ¡◊Õ∂◊Õ‚¥¬æ—π¥â«¬ ”≈’„Àâ‡ªìπªÿÉ¡ ·≈–™ÿ∫πÈ”„Àâ
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‡ªï¬°™ÿà¡ ¢—È«°√–µÿâπ∑’Ë‡≈Á°°«à“®–°√–µÿâπ®ÿ¥¡Õ‡µÕ√å‰¥â¥’·µà¡—°®–‡®Á∫°«à“

‡π◊ËÕß®“°§«“¡Àπ“·πàπ¢Õß°√–· ®– Ÿß°«à“¢—È«„À≠à ‚¥¬∑—Ë«‰ª¡—°„™â¢—È«≈∫

‡ªìπ¢—È«°√–µÿâπ

5.  «“ß¢—È« dispersive (¡—°‡ªìπ¢—È«∫«°) ‰«â∫√‘‡«≥„°≈â‡§’¬ß¡—°Õ¬Ÿà

 à«πª≈“¬ (distal) °«à“‡¡◊ËÕ‡∑’¬∫°—∫¢—È«°√–µÿâπ¡◊Õ∂◊Õ

6.  «“ß¢—È«°√–µÿâπ¡◊Õ∂◊Õ‚¥¬ÕÕ°·√ß°¥æÕ ¡§«√   ≈ß∫πª√–¡“≥

 à«πµâπÀ√◊Õ à«πª≈“¬ 1/3 ¢Õß¡—¥°≈â“¡‡π◊ÈÕ∑’ËµâÕß°“√°√–µÿâπ

7.  §àÕ¬Ê‡æ‘Ë¡§«“¡‡¢â¡¢Õß°√–·  ®π°√–∑—Ëß‡ÀÁπ°“√À¥µ—«¢Õß

°≈â“¡‡π◊ÈÕ

8.  µ√«® Õ∫«à“°≈â“¡‡π◊ÈÕ∑’ËÀ¥µ—«µ“¡®—ßÀ«–°√–· ‰øπ—Èπ ‡ªìπ

°≈â“¡‡π◊ÈÕ∑’ËµâÕß°“√°√–µÿâπ®√‘ßÀ√◊Õ‰¡à

9.  À“°„™àæ¬“¬“¡≈¥§«“¡‡¢â¡„ÀâπâÕ¬∑’Ë ÿ¥‡∑à“∑’Ë®–‡ÀÁπ°“√À¥µ—«

10.  §àÕ¬Ê‡≈◊ËÕπ¢—È«°√–µÿâπ¡◊Õ∂◊Õ‰ª∫√‘‡«≥„°≈â‡§’¬ß ‡æ◊ËÕÀ“®ÿ¥∑’ËµÕ∫

 πÕßµàÕ‰ø¥’°«à“ (°√–µÿâπ‰¥â·√ß°«à“) ·≈â«∑”µ“¡¢—È«µÕπ¢âÕ 9 ®πæ∫®ÿ¥∑’Ë

„™â‰øπâÕ¬∑’Ë ÿ¥∑’Ë∑”„Àâ‡°‘¥°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ¡“°∑’Ë ÿ¥ π—Ëπ§◊Õ®ÿ¥¡Õ‡µÕ√å

π—Ëπ‡Õß

6.¢âÕ§«√√–«—ß¢≥–À“®ÿ¥¡Õ‡µÕ√å (5)

1.  ¢—È«°√–µÿâπ∑—Èß Õß§«√™ÿ∫πÈ”„Àâ‡ªï¬°™ÿà¡ ‡æ◊ËÕ≈¥§à“§«“¡µâ“π∑“π

‡™‘ß´âÕπµàÕ‰øøÑ“∑’Ëº‘«Àπ—ß

2.  ‰¡à§«√¢¬—∫¢—È«°√–µÿâπ¢≥–∑’Ë‰¡à‰¥â≈¥§«“¡·√ß¢Õß°√–· ¡“∑’Ë®ÿ¥»Ÿπ¬å

3.  À“°ºŸâ∂Ÿ°°√–µÿâπ√Ÿâ ÷°‡®Á∫ √âÕπ §—π∫√‘‡«≥°√–µÿâπ §«√À¬ÿ¥°√–µÿâπ

·≈â«µ√«® Õ∫º‘«Àπ—ß„µâ¢—È«°√–µÿâπ ‡™Á¥¥â«¬·Õ≈°ÕŒÕ≈å
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4.  À“°ºŸâ∂Ÿ°°√–µÿâπ√Ÿâ ÷°‡®Á∫§«√ª√—∫™à«ß°“√°√–µÿâπ„Àâ —Èπ≈ßÕ’°

5.  °≈â“¡‡π◊ÈÕ¡—¥Àπ÷ËßÊÕ“®¡’®ÿ¥¡Õ‡µÕ√å‰¥âÀ≈“¬®ÿ¥

ªØ‘∫—µ‘°“√∑’Ë 8 °“√À“®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕ·≈–ª√– “∑

«—µ∂ÿª√– ß§å

À≈—ß®“°ªØ‘∫—µ‘°“√§√—Èßπ’È·≈â«π—°»÷°…“ “¡“√∂

1. Õ∏‘∫“¬®ÿ¥¡Õ‡µÕ√å

2. Õ∏‘∫“¬ª√–‚¬™πå¢Õß®ÿ¥¡Õ‡µÕ√å∑“ß§≈‘π‘°

3. · ¥ß«‘∏’°“√À“®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕ·≈–ª√– “∑¬πµå„π§πª°µ‘

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

1. ‡§√◊ËÕß°√–µÿâπ°≈â“¡‡π◊ÈÕ∑’Ë “¡“√∂„Àâ°√–· µ√ß·∫∫‡ªìπ™à«ßÊ  ´÷Ëß

 “¡“√∂ ª√—∫§à“™à«ß°“√°√–µÿâπ  (pulse duration) ·≈–™à«ßæ—° (pause

duration) ‰¥â

2. ·ºàπ¢—È«‰øøÑ“ ºâ“À√◊Õ ”≈’ ¬“ß√—¥ ·≈– “¬‰ø

3. ¢—È«°√–µÿâπ™π‘¥¡◊Õ∂◊Õ

4.  ”≈’ ·Õ≈°ÕŒÕ≈å

5. ª“°°“‡¢’¬π·°â«

«‘∏’ªØ‘∫—µ‘°“√

1. ª√—∫‡§√◊ËÕß°√–µÿâπ°≈â“¡‡π◊ÈÕ„Àâ “¡“√∂„Àâ°√–·   IDC   ™π‘¥™à«ß

°“√°√–µÿâπ 10 ¡‘≈≈‘«‘π“∑’ ™à«ßæ—° 500 ¡‘≈≈‘«‘π“∑’

2. «“ß¢—È«°√–µÿâπ·∫∫‡∑§π‘§ monopolar  ‚¥¬¢—È« dispesive Àà“ß
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®“°¢—È« active æÕ ¡§«√

3. ¢—È« active „Àâ„™â¢—È«°√–µÿâπ™π‘¥¡◊Õ∂◊Õ

4. «“ß¢—È«  active ∫√‘‡«≥®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕ ·≈–‡ âπª√– “∑

‚¥¬ »÷°…“®“°·ºπ¿Ÿ¡‘∑’Ë„Àâ ª√—∫°√–· ®π°√–∑—Ëß‡ÀÁπ°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ

5. æ¬“¬“¡¢¬—∫¢—È«  active „Àâ‰¥âµ”·Àπàß∑’Ë‡ÀÁπ°“√À¥µ—«¡“°∑’Ë ÿ¥

‚¥¬„™â°√–· ‰øπâÕ¬∑’Ë ÿ¥ (¥ŸÀ—«¢âÕ∑’Ë 5)

6. ∫—π∑÷°µ”·Àπàß®ÿ¥¡Õ‡µÕ√å∑’ËÀ“‰¥â≈ß„π√Ÿª∑’Ë„Àâ

µÕπ∑’Ë 1  °√–µÿ—π®ÿ¥¡Õ‡µÕ√å¢Õß·¢π ¥—ßµàÕ‰ªπ’È

1.Eerbûs point ∫√‘‡«≥ clavicle (√Ÿª∑’Ë 8.5)

2.median nerve ∫√‘‡«≥¥â“πÀπâ“¢Õß¢âÕ»Õ° (√Ÿª∑’Ë 8.6) ∫√‘‡«≥

¥â“πÀπâ“¢Õß¢âÕ¡◊Õ

3.axillary ·≈– musculocutaneous nerve ∫√‘‡«≥µâπ·¢π (√Ÿª∑’Ë 8.7)

4. ulnar nerve  ∫√‘‡«≥¥â“πÀ≈—ß¢Õß¢âÕ»Õ° (ulnar groove)

∫√‘‡«≥¥â“π¢â“ß¥â“ππÕ°¢Õß¢âÕ¡◊Õ (√Ÿª∑’Ë 8.8)

√Ÿª∑’Ë 8.5 · ¥ Erb' s point (st.12) (¥—¥·ª≈ß®“°: Wong JY, Rapson

LM. TENS. Canada; 1983: 98.)
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√Ÿª∑’Ë 8.7 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ axillary ·≈–musculocu

taneous (¥—¥·ª≈ß®“°: Chusid JG. Correlative neuroanatomy and func-

tional neurology, 17th edition. Singapore; Huntsmenn, 1979: 119.).

√Ÿª∑’Ë 8.6 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ median (¥—¥·ª≈ß®“°:Chusid

JG. Correlative neuroanatomy and functional neurology, 17th edition.

Singapore; Huntsmenn, 1979: 123.).
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√Ÿª∑’Ë 8.9 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ radial (¥—¥·ª≈ß®“°: Chusid

JG. Correlative neuroanatomy and functional neurology, 17th edition.

Singapore; Huntsmenn, 1979: 122.).

√Ÿª∑’Ë 8.8 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ ulnar(¥—¥·ª≈ß®“°: Chusid

JG. Correlative neuroanatomy and functional neurology, 17th edition.

Singapore; Huntsmenn, 1979: 124.).
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5.radial nerve ∫√‘‡«≥¥â“πÀ≈—ß¢Õßµâπ·¢π ·≈–∫√‘‡«≥ radial groove

(√Ÿª∑’Ë 8.9)

6.°≈â“¡‡π◊ÈÕ·¢πÕ¬à“ßπâÕ¬ 10 ¡—¥ (√Ÿª∑’Ë 8.10)

7.∫—π∑÷°µ”·Àπàß®ÿ¥¡Õ‡µÕ√å∑’ËÀ“‰¥â≈ß∫π√Ÿª∑’Ë„Àâ ( √Ÿª∑’Ë 8.11)

µÕπ∑’Ë 2 °√–µÿâπ®ÿ¥¡Õ‡µÕ√å¢Õß¢“ ¥—ßµàÕ‰ªπ’È

1.femeral nerve ∫√‘‡«≥¥â“πÀπâ“¢Õß¢âÕæ—∫µâπ¢“ (√Ÿª∑’Ë 8.12)

2.obturator nerve ∫√‘‡«≥µâπ¢“¥â“π„π (√Ÿª∑’Ë 8.12)

3.sciatic nerve ∫√‘‡«≥·°â¡°âπ (√Ÿª∑’Ë 8.13)

4.tibial nerve ∫√‘‡«≥¥â“πÀ≈—ß¢âÕæ—∫‡¢à“ (√Ÿª∑’Ë 8.14)

5.common peroneal nerve ∫√‘‡«≥¥â“π¢â“ß¥â“ππÕ°¢Õß‡¢à“ (√Ÿª∑’Ë 8.14)

6.°≈â“¡‡π◊ÈÕ¢“Õ¬à“ßπâÕ¬ 10 ¡—¥ (√Ÿª∑’Ë 8.15)

7.∫—π∑÷°µ”·Àπàß®ÿ¥¡Õ‡µÕ√å∑’ËÀ“‰¥â≈ß∫π√Ÿª∑’Ë„Àâ (√Ÿª∑’’Ë’Ë 8.16)

√Ÿª∑’Ë 8.10 · ¥ß®ÿ¥¡Õ‡µÕ√å¢Õß°≈—“¡‡π◊ÈÕ·¢π (¥—¥·ª≈ß®“°: Wong

JY, Rapson LM. TENS. Canada; 1983: 78-9.)
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√Ÿª∑’Ë 8.11 · ¥ß¿“æ∫—π∑÷°º≈°“√À“®ÿ¥¡Õ‡µÕ√å¢Õß°≈—“¡‡π◊ÈÕ·¢π

√Ÿª∑’Ë 8.12 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ femoral ·≈–obturator (¥—¥

·ª≈ß®“°: Chusid JG. Correlative neuroanatomy and functional neurol-

ogy, 17th edition. Singapore; Huntsmenn, 1979: 129.).
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√Ÿª∑’Ë 8.13 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ sciatic (¥—¥·ª≈ß®“°: Chusid JG. Correlative

neuroanatomy and functional neurology, 17th edition. Singapore; Huntsmenn, 1979: 133.).

µÕπ∑’Ë 3  °√–µÿ—π®ÿ¥¡Õ‡µÕ√å¢ÕßÀπâ“¥—ßµàÕ‰ªπ’È

1.facial nerve: temporal branch ∫√‘‡«≥Àπâ“º“°¥â“π¢â“ß (√Ÿª∑’Ë 8.17)

2.facial nerve: buccal branch ∫√‘‡«≥·°â¡ (√Ÿª∑’Ë 8.17)

3.facial nerve: mandibular branch ∫√‘‡«≥°√“¡ (√Ÿª∑’Ë 8.17)

4.°≈â“¡‡π◊ÈÕÀπâ“Õ¬à“ßπâÕ¬ 10 ¡—¥ (√Ÿª∑’Ë 8.18)

5.∫—π∑÷°µ”·Àπàß®ÿ¥¡Õ‡µÕ√å∑’ËÀ“‰¥â≈ß∫π√Ÿª∑’Ë„Àâ (√Ÿª∑’Ë 8.19)
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√Ÿª∑’Ë 8.14 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ common peroneal ·≈– tibial

(¥—¥·ª≈ß®“°: Chusid JG. Correlative neuroanatomy and functional

neurology, 17th edition. Singapore; Huntsmenn, 1979: 135.).
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√Ÿª∑’Ë 8.15 · ¥ß®ÿ¥¡Õ‡µÕ√å¢Õß°≈—“¡‡π◊ÈÕ¢“ (¥—¥·ª≈ß®“°: Wong

JY, Rapson LM. TENS. Canada; 1983: 80-1.)

√Ÿª∑’Ë 8.16 · ¥ß¿“æ ”À√—∫∫—π∑÷°º≈°“√À“®ÿ¥¡Õ‡µÕ√å¢Õß °≈—“¡‡π◊ÈÕ¢“
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µÕπ∑’Ë 4  °√–µÿ—π®ÿ¥¡Õ‡µÕ√å¢Õß≈”µ—«·≈–À≈—ß ¥—ßµàÕ‰ªπ’È’È

1.°≈â“¡‡π◊ÈÕÀ≈—ßÕ¬à“ßπâÕπ 5 ¡—¥ (√Ÿª∑’Ë 8.20)

2.∫—π∑÷°µ”·Àπàß®ÿ¥¡Õ‡µÕ√å∑’ËÀ“‰¥â≈ß∫π√Ÿª∑’Ë„Àâ (√Ÿª∑’Ë 8.21)

§”∂“¡∑â“¬∫∑

1 ∑à“π¡’«‘∏’µ√«® Õ∫Õ¬à“ß‰√«à“®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕ∑’ËÀ“‰¥âπ—Èπ

‡ªìπ®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕπ—Èπ®√‘ß

2 ‡æ√“–‡Àµÿ„¥®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ÈÕ∑’ËÕ¬Ÿà„π™—Èπ≈÷°Ê (®“°º‘«Àπ—ß)

®÷ß¡—°À“‰¡à‰¥â

√Ÿª∑’Ë 8.17 · ¥ß∑“ß‡¥‘π¢Õß‡ âπª√– “∑ facial (¥—¥·ª≈ß®“°: Chusid

JG. Correlative neuroanatomy and functional neurology, 17th edition.

Singapore; Huntsmenn, 1979: 99.).
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√Ÿª∑’Ë 8.19 · ¥ß¿“æ∫—π∑÷°º≈°“√À“®ÿ¥¡Õ‡µÕ√å¢Õß°≈—“¡‡π◊ÈÕÀπâ“

√Ÿª∑’Ë 8.18 · ¥ß®ÿ¥¡Õ‡µÕ√å¢Õß°≈—“¡‡π◊ÈÕÀπâ“ (¥—¥·ª≈ß®“°: Chusid

JG. Correlative neuroanatomy and functional neurology, 17th edition.

Singapore; Huntsmenn, 1979: 192.).
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√Ÿª∑’Ë 8.20 · ¥ß®ÿ¥¡Õ‡µÕ√å¢Õß°≈—“¡‡π◊ÈÕ≈”µ—« (¥—¥·ª≈ß®“°: Chusid

JG. Correlative neuroanatomy and functional neurology, 17th edition.

Singapore; Huntsmenn, 1979: 193.).

3 ®ßÕ∏‘∫“¬«‘∏’°“√À“®ÿ¥¡Õ‡µÕ√å Õ¬à“ß‡ªìπ¢âÕÊµ“¡≈”¥—∫‚¥¬≈–‡Õ’¬¥

4 ®ß‡ª√’¬∫‡∑’¬∫®ÿ¥¡Õ‡µÕ√å∑’Ë∑à“πÀ“‰¥â  °—∫‡æ◊ËÕπ°≈ÿà¡Õ◊ËπÊ ·≈–

·ºπ¿Ÿ¡‘®ÿ¥¡Õ‡µÕ√å∑’Ë„Àâ ¡’§«“¡·µ°µà“ß°—πÀ√◊Õ‰¡à ‡æ√“–‡Àµÿ„¥®÷ß‡ªìπ‡™àππ—Èπ

5 ∂â“µâÕß°“√À“®ÿ¥¡Õ‡µÕ√å¢Õß°≈â“¡‡π◊ ÈÕ¡—¥‡≈Á°Ê  ∑à“π¡’«‘∏’

¥—¥·ª≈ß¢—È«°√–µÿâπÕ¬à“ß‰√ ?
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√Ÿª∑’Ë 8.21 · ¥ß¿“æ ”À√—∫∫—π∑÷°º≈°“√À“®ÿ¥¡Õ‡µÕ√å¢Õß°≈—“¡‡π◊ÈÕ≈”µ—«

‡Õ° “√Õâ“ßÕ‘ß
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