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∫∑§—¥¬àÕ

§«“¡‡§√’¬¥‡ªìπª√– ∫°“√≥åÕ¬à“ßÀπ÷Ëß„π™’«‘µª√–®”«—π¢Õß¡πÿ…¬å ‡ªìπ ¿“«–∑’Ë‡°‘¥¢÷Èπ°—∫§π
∑ÿ°§π ‰¡à‡≈◊Õ°Õ“¬ÿ ‡æ» ‡™◊ÈÕ™“µ‘ ·≈–™π™—Èπ ·π«§‘¥¢Õß§«“¡‡§√’¬¥∂Ÿ°π”¡“„™â‡ªìπ§√—Èß·√°„π«‘™“
øî ‘° å ´÷ËßÀ¡“¬∂÷ß§«“¡°¥¥—π À√◊Õ·√ß∑’Ë¡’µàÕ√–∫∫„¥°Áµ“¡ Selye ‡ªìπ§π·√°∑’Ëπ”‡Õ“§”«à“
§«“¡‡§√’¬¥¡“„™â„π∑“ß™’««‘∑¬“ ·≈–§«“¡‡§√’¬¥À¡“¬∂÷ß°“√µÕ∫ πÕß∑’Ë‰¡à®”‡æ“–‡®“–®ß¢Õß
√à“ß°“¬µàÕ ‘Ëß‡√â“∑’Ë¡“°√–∑∫Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß Õ¬à“ß‰√°Áµ“¡·π«§‘¥„π¬ÿ§ªí®®ÿ∫—π¢Õß§«“¡‡§√’¬¥
‡ªìπ¥—ßπ’È ç§«“¡‡§√’¬¥‡ªìπ ¿“«–∑’Ë‡°‘¥¢÷Èπ‡¡◊ËÕ¡’ ‘Ëß‡√â“®“°¿“¬πÕ° (‰¥â·°à √Ÿª ‡ ’¬ß °≈‘Ëπ √   ‘Ëß∑’Ë∂Ÿ°
µâÕß°“¬ ·≈– ‘Ëß∑’Ë„®π÷°§‘¥¡“°√–∑∫°—∫Õ«—¬«–√—∫ —¡º—  (‰¥â·°à µ“ ÀŸ ®¡Ÿ° ≈‘Èπ  °“¬ ·≈–„®) ®π°àÕ
„Àâ‡°‘¥°“√ª√—∫µ—«‡æ◊ËÕ®—¥°“√°—∫ ‘Ëß‡√â“π—ÈπÊé µ“¡∑√√»π–¢Õß Selye °≈ÿà¡Õ“°“√°“√ª√—∫µ—«∑—Ë«‰ª
(General Adaptation Syndrome) ·∫àßÕÕ°‡ªìπ 3 √–¬– §◊Õ (1) √–¬–µ°„® (2) √–¬–µâ“π∑“π ´÷Ëß
°“√ª√—∫µ—«∫√√≈ÿº≈ ”‡√Á®‡ªìπÕ¬à“ß¥’ ·≈– (3) √–¬–À¡¥·√ß ´÷Ëß°“√ª√—∫µ—«À√◊Õ§«“¡µâ“π∑“π∑’Ë‡°‘¥
¢÷ÈπÀ¡¥°”≈—ß≈ß ¿“¬À≈—ß°“√«‘®—¬‡ªìπ√–¬–‡«≈“Àπ÷Ëß Holmes ·≈– Rahe ‰¥âæ—≤π“¡“µ√«—¥°“√ª√—∫µ—«
„À¡à∑“ß —ß§¡ (Social Readjustment Rating Scale À√◊Õ SRRS) ‚¥¬„™âÀπà«¬°“√‡ª≈’Ë¬π·ª≈ß¢Õß™’«‘µ
·µà≈–Õ¬à“ß√«¡ 43 Õ¬à“ß „Àâ Õ¥§≈âÕß°—∫ª√‘¡“≥ §«“¡√ÿπ·√ß·≈–™à«ß‡«≈“¢Õß°“√ª√—∫µ—«∑’ËµâÕß°“√
·µà≈–Õ¬à“ß SRRS  “¡“√∂π”¡“„™â«—¥‡Àµÿ°“√≥å™’«‘µ∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥‰¥â

 √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥¡’§«“¡ —¡æ—π∏å°—∫°“√µÕ∫ πÕß∑“ß “√ àßºà“πª√– “∑µàÕ¡‰√â
∑àÕ·≈–¿Ÿ¡‘§ÿâ¡°—πµàÕ‡Àµÿ°“√≥å∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ °“√»÷°…“µà“ßÊ · ¥ß„Àâ‡ÀÁπ«à“ corticotropin -
releasing factors (CRF) ́ ÷Ëß‡ªìπ∑—Èß “√ àßºà“πª√– “∑·≈–µ—«§«∫§ÿ¡∑“ßŒÕ√å‚¡π ¢Õß hypothalamic -
pituitary - adrenal axis, glutamate ‚¥¬ºà“π∑“ß N- methyl - D - aspartate (NMDA) receptors,
hypothalamic - pituitary - thyroid axis √«¡∑—Èß ¡¡µ‘∞“π‡°’Ë¬«°—∫°“√∫”√ÿß ¡Õß ·≈– gamma amino-
butyric acid ≈â«π·µà¡’∫∑∫“∑ ”§—≠„π°“√‡°‘¥°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥ À√◊Õ„π°“√ª√—∫¢Õß
√–∫∫°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥Õ◊ËπÊ ‡™àπ «ß®√‡°’Ë¬«°—∫ dopamine ·≈–  noradrenaline „π ¡Õß

§«“¡‡§√’¬¥ “¡“√∂∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑“ß‚§√ß √â“ß¢Õß ¡Õß ‚¥¬∑”„Àâ°“√‡æ‘Ë¡
®”π«π¢Õß‡´≈≈å„π granule cell layer ≈¥≈ß·≈–‡°‘¥°“√ΩÉÕ¢Õß apical dendrites ¢Õß CA3 pyramidal
neurons ¢Õß hippocampus °“√‡ª≈’Ë¬π·ª≈ß¢Õß‚§√ß √â“ß·≈–‡´≈≈å À√◊Õ§«“¡º‘¥ª°µ‘¢Õß¿“«–ÕàÕπ
µ—«∑“ßª√– “∑„π hippocampus ∑’Ë‡°‘¥®“°§«“¡‡§√’¬¥  “¡“√∂ π—∫ πÿπ‡√◊ËÕßæ¬“∏‘ √’√«‘∑¬“¢Õß
¿“«– ÷́¡‡»√â“ °“√√—°…“¥â«¬¬“·°â´÷¡‡»√â“®–‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õßªí®®—¬‡°’Ë¬«°—∫°“√∫”√ÿß ¡Õß∑’Ë
®”‡æ“–„π limbic structure ‡™àπ brain - derived neurotrophic factor (BDNF) ·≈–¬—ß‡æ‘Ë¡°“√‡°‘¥
‡´≈≈åª√– “∑„π ¡Õß¢ÕßÀπŸ∑’Ë‚µ·≈â« °“√§âπæ∫‡À≈à“π’È ‡ªìπ°“√„Àâ°√Õ∫·π«§‘¥„À¡à ”À√—∫ “‡Àµÿ
¢Õß§«“¡º‘¥ª°µ‘∑“ßÕ“√¡≥å·≈–°“√æ—≤π“«‘∏’°“√√—°…“∑’Ë·µ°µà“ß‰ª®“°‡¥‘¡„πÕπ“§µ «“√ “√

 ¡“§¡®‘µ·æ∑¬å·Ààßª√–‡∑»‰∑¬ 2545; 47(3) ©∫—∫ºπ«°: S3-S27.

§” ”§—≠  §«“¡‡§√’¬¥ hippocampus ¿“«–ÕàÕπµ—«∑“ßª√– “∑ ¿“«–´÷¡‡»√â“ ¬“·°â´÷¡‡»√â“
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§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

(Stress and Its Physiology)

§«“¡‡§√’¬¥‡ªìπª√– ∫°“√≥åÕ¬à“ßÀπ÷Ëß„π

™’«‘µª√–®”«—π¢Õß¡πÿ…¬å ‡ªìπ ¿“«–∑’Ë‡°‘¥¢÷Èπ°—∫§π

∑ÿ°§π ‰¡à‡≈◊Õ°Õ“¬ÿ ‡æ» ™“µ‘ ™—Èπ ·≈–«√√≥– ‰¡à

§”π÷ß∂÷ß°“≈‡«≈“  ∂“π∑’Ë ·≈–∫ÿ§§≈¥â«¬ ‡¡◊ËÕ§π

 à«π¡“°æŸ¥∂÷ß‡√◊ËÕß§«“¡‡§√’¬¥ ‡¢“‡À≈à“π—Èπ¡—°®–

æŸ¥‰ª„π‡√◊ËÕß¢Õß§«“¡°¥¥—π À√◊Õ§«“¡µ÷ß‡§√’¬¥

®“° ‘Ëß∑’Ë°”≈—ß‡°‘¥¢÷Èπ√Õ∫Ê µ—«‡¢“ À√◊Õ®“°¿“¬„π

µ—«¢Õß‡¢“‡Õß π—°»÷°…“æŸ¥∂÷ß§«“¡‡§√’¬¥‡°’Ë¬«°—∫

º≈°“√ Õ∫∑’ËÕÕ°¡“‰¡à¥’ π—°»÷°…“ª√‘≠≠“‚∑°—ß«≈

‡√◊ËÕß°”Àπ¥‡«≈“∑’Ë®–µâÕß àß«‘∑¬“π‘æπ∏å æàÕ·¡àæŸ¥

∂÷ßªí≠À“„π°“√‡≈’È¬ß¥Ÿ‡¥Á°«—¬√ÿàπ ·≈–¿“√–∑“ß°“√

‡ß‘π„π§√Õ∫§√—« §√ŸæŸ¥∂÷ß§«“¡°¥¥—π„π‡√◊ËÕß°“√

ªØ‘√Ÿª°“√»÷°…“ Õ“®“√¬å„π¡À“«‘∑¬“≈—¬¡’¿“√–ß“π

Àπ—°∑—Èß„π‡√◊ËÕß°“√®—¥À≈—° Ÿµ√°“√‡√’¬π°“√ Õπ

·≈–°“√«‘®—¬ ·æ∑¬å·≈–æ¬“∫“≈¡’§«“¡√—∫º‘¥™Õ∫

 Ÿß„π°“√¥Ÿ·≈ºŸâªÉ«¬ „π√–¬– Õß “¡∑»«√√…∑’Ëºà“π

¡“¡’Àπ—ß ◊Õ «“√ “√ ·≈–∫∑§«“¡‡ªìπ®”π«π¡“°

‰¥â√—∫°“√µ’æ‘¡æå‡°’Ë¬«°—∫‡√◊ËÕß§«“¡‡§√’¬¥ ·≈–

 ◊ËÕ¡«≈™π°Á„Àâ§«“¡ π„®‡√◊ËÕßπ’È‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê

®π‰¥â√—∫°“√¬Õ¡√—∫«à“‡ªìπ‡√◊ËÕß∑’Ë¡’∫∑∫“∑ ”§—≠

¡“°„π«ß°“√·æ∑¬å·≈–«‘∑¬“»“ µ√å ÿ¢¿“æ

∫∑π‘¬“¡¢Õß§«“¡‡§√’¬¥

§«“¡‡§√’¬¥ (stress) ‡ªìπ§”∑’Ë¬◊¡¡“®“°«‘™“

øî ‘° å´÷ËßÕ∏‘∫“¬«à“ §«“¡‡§√’¬¥‡ªìπ§«“¡°¥¥—π

(pressure) À√◊Õ·√ß (force) ∑’Ë¡’µàÕ√à“ß°“¬¢Õß§π

‡√“ §≈â“¬°—∫πÈ”Àπ—°¢Õß°âÕπÀ‘π∑’ËÀ≈àπ≈ß°√–·∑°

°—∫æ◊Èπ¥â«¬§«“¡·√ß À√◊Õ·√ß∑’Ë‡°‘¥®“°√∂ Õß§—π

™π°—π ∫“ß§√—Èß§π‡√“Õ“®√Ÿâ ÷°¡÷πµ◊ÈÕ ·≈–Àπ—°»’√…–

§≈â“¬°—∫¡’Õ–‰√¡“°¥ πÕ°®“°π—Èπ§”«à“ stress ¬—ß¡’

√“°»—æ∑å¡“®“°¿“…“≈“µ‘π çstrictusé ÷́Ëß·ª≈«à“

§«“¡µ÷ß·πàπ (bound tight) „π∑“ß®‘µ«‘∑¬“

§«“¡‡§√’¬¥ À¡“¬∂÷ß  ‘Ëß∑’ËµâÕß°“√ (demand) ∑’Ë¡’

º≈µàÕÕ‘π∑√’¬å‡æ◊ËÕ°àÕ„Àâ‡°‘¥°“√ª√—∫µ—« (adaptation)

 ‘Ëß∑’ËµâÕß°“√°Á§◊Õ ‘Ëß‡√â“∑—Èß¿“¬„π·≈–¿“¬πÕ°∑’Ë¡’

º≈°√–∑∫µàÕ§π‡√“ °“√ª√—∫µ—«∑’Ë‡ªìπº≈µ“¡¡“

∑”„Àâ§π‡√“‡°‘¥ ¿“«–¢Õß§«“¡µ÷ß (tension) À√◊Õ

°“√§ÿ°§“¡ (threat)

§«“¡‡§√’¬¥ (stress) §◊ÕÕ–‰√  ¡¡µ‘«à“‡√“¡’

‡™◊Õ°Õ¬Ÿà‡ âπÀπ÷Ëß ‡Õ“ª≈“¬‡™◊Õ°ºŸ°‰«â°—∫‡ “ Õßµâπ

∑’ËÕ¬ŸàÀà“ß°—π„Àâµ÷ß ·≈â«‡Õ“πÈ”Àπ—°¡“∂à«ß‰«âµ√ß°≈“ß

¢Õß‡™◊Õ°‡ âππ—Èπ §«“¡µ÷ß¢Õß‡™◊Õ°®–‡æ‘Ë¡¡“°¢÷Èπ

‡√◊ËÕ¬Ê ®π„π∑’Ë ÿ¥‡ âπ‡™◊Õ°π—ÈπÕ“®¢“¥‰¥â §«“¡µ÷ß

¢Õß‡ âπ‡™◊Õ°∑’Ë‡°‘¥¢÷Èπ°Á§◊Õ≈—°…≥–Õ¬à“ßÀπ÷Ëß¢Õß

§«“¡‡§√’¬¥π—Ëπ‡Õß ·µà‡ªìπ§«“¡‡§√’¬¥∑“ß«—µ∂ÿ

À√◊Õøî ‘° å ∫“ß§π‡ª√’¬∫‡∑’¬∫§«“¡‡§√’¬¥°—∫ “¬

‰«‚Õ≈‘π∑’Ë¢÷ß®πµ÷ßæ√âÕ¡∑’Ë®–¢“¥‰¥â∑—π∑’ §«“¡

‡§√’¬¥∑’Ë‡°‘¥¢÷Èπ°—∫§π‡√“π—Èπ Õ“®Õ∏‘∫“¬‰¥â«à“‡ªìπ

 ¿“«–∑’Ë‡°‘¥¢÷Èπ‡¡◊ËÕ¡’ ‘Ëß‡√â“®“°¿“¬πÕ° ´÷ËßÕ“®

‡ªìπ√Ÿª ‡ ’¬ß °≈‘Ëπ √  ‚ºØ∞—ææ– ( ‘Ëß∑’Ë∂Ÿ°µâÕß

°“¬) ·≈–∏√√¡“√¡≥å ( ‘Ëß∑’Ë„®π÷°§‘¥) ¡“

°√–∑∫°—∫µ“ ÀŸ ®¡Ÿ° ≈‘Èπ °“¬ ·≈–„® ¢Õß§π‡√“

®π°àÕ„Àâ‡°‘¥°“√ª√—∫µ—« (adaptation) ¢÷Èπ‡æ◊ËÕ

®—¥°“√°—∫ ‘Ëß‡√â“π—ÈπÊ
(1) µ—«Õ¬à“ß ‡ ’¬ß∑’Ë¥—ß®π

Àπ«°ÀŸ‡°‘π‰ª ∑”„ÀâÀßÿ¥Àß‘¥ ‡§√’¬¥ √”§“≠„®

‡√“Õ“®À“«‘∏’°“√Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß‡æ◊ËÕ∑”„Àâ‡ ’¬ß

π—Èπ‡∫“≈ß À√◊Õ‰¡à°ÁÀπ’‰ª∑’ËÕ◊Ëπ ‡¡◊ËÕµâÕß‡º™‘≠Àπâ“

°—∫§π∑’Ë‡√“‰¡à™Õ∫ ‡√“¡—°√Ÿâ ÷°‡§√’¬¥ ·≈–Õ÷¥Õ—¥

‡√“µâÕßÀ“«‘∏’°“√À≈∫‰ª„Àâ‡√Á«∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â

¥—ßπ—Èπ §«“¡‡§√’¬¥®÷ß‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß

„¥Ê °Áµ“¡∑’Ë§π‡√“®–µâÕß¡’°“√ª√—∫µ—«µàÕ ‘Ëßπ—Èπ

§π à«π„À≠à§‘¥«à“‡Àµÿ°“√≥å∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥

¡—°‡ªìπ‡√◊ËÕß∑’Ë‰¡à¥’ ‡™àπ Õÿ∫—µ‘‡Àµÿ §«“¡‡®Á∫ªÉ«¬

°“√∫“¥‡®Á∫ °“√ Ÿ≠‡ ’¬§π√—° ·µà§«“¡®√‘ß§«“¡

‡§√’¬¥Õ“®‡°‘¥®“°‡Àµÿ°“√≥å∑’Ë¥’°Á‰¥â ‡™àπ °“√‰¥â

‡≈◊ËÕπµ”·ÀπàßÀπâ“∑’Ë°“√ß“π Ÿß¢÷Èπ °“√¬â“¬∑’Ë∑”ß“π

„À¡à  °“√·µàßß“π ‡ªìπµâπ °“√À≈ß√—°ºŸâÀ≠‘ß§π
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Chamlong Disayavanish, Primprao Disayavanish

Àπ÷Ëß Õ“®°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥æÕÊ °—∫°“√Õ°À—°

§«“¡®√‘ß°“√ª√—∫µ—«∂◊Õ«à“‡ªìπªØ‘°‘√‘¬“Õ¬à“ßÀπ÷Ëß¢Õß

§π‡√“µàÕ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ (stressor)

ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷ÈπÕ“®‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß∑“ß®‘µ„®

Õ“√¡≥å æƒµ‘°√√¡ ·≈– √’√«‘∑¬“Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß

À√◊ÕÀ≈“¬Ê Õ¬à“ß√«¡°—π ‡¡◊ËÕ‰¥â√—∫¢à“«¥’‡√“¡—°®–

√Ÿâ ÷°‡ªìπ ÿ¢ Õ“√¡≥å¥’ Àπâ“µ“¬‘È¡·¬â¡·®à¡„  ·µà

‡¡◊ËÕ‡°‘¥‡ªìπ‰¢âÀ«—¥„À≠à‡√“®–√Ÿâ ÷°‰¡à ∫“¬ ª«¥

‡¡◊ËÕ¬µ“¡µ—« ÕàÕπ‡æ≈’¬ ‡∫◊ËÕÕ“À“√ ¥—ßπ—Èπ§«“¡

‡§√’¬¥®÷ß‡ªìπ§«“¡°¥¥—π®“° ‘Ëß‡√â“¿“¬πÕ°À√◊Õ

¿“¬„π∑’Ë¡’µàÕ™’«‘µª√–®”«—π¢Õß‡√“ ·≈–°àÕ„Àâ‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß‰ª„π∑“ß∑’Ë¥’À√◊Õ‰¡à¥’°Á‰¥â

·π«§‘¥¢Õß§«“¡‡§√’¬¥

·µà‡¥‘¡·π«§‘¥¢Õß§«“¡‡§√’¬¥∂Ÿ°π”¡“„™â„π

∑“ßøî ‘° å ´÷ËßÀ¡“¬∂÷ß·√ß°¥ (pressure or strain)

·≈–·√ß (force) ‡¡◊ËÕ„™â„π§«“¡À¡“¬∑’Ë‡°’Ë¬«¢âÕß

°—∫‡´≈≈å„π√à“ß°“¬®–À¡“¬∂÷ßº≈ (effects) ¢Õß

ªØ‘°‘√‘¬“∑“ß√à“ß°“¬ (bodily reactions) ́ ÷Ëß √â“ß·√ß

°¥µàÕ°≈â“¡‡π◊ÈÕ §«“¡‡§√’¬¥„π√–¥—∫ Ÿß∑’Ë¡’Õ¬à“ß

 ¡Ë”‡ ¡Õ®– àßº≈°√–∑∫µàÕ∫ÿ§§≈∑—Èß∑“ß√à“ß°“¬

·≈–®‘µ„®(2,3) „πªï §.». 1932 Cannon (4) ‰¥â„™â§”«à“

stress ‚¥¬‰¡à‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑“ßøî ‘° å´÷ËßÀ¡“¬∂÷ß

 ‘Ëß∑’Ë∑”„Àâ§«“¡ ¡¥ÿ≈À√◊Õ¥ÿ≈¬¿“æ (equilibrium

or balance) ¢Õß∫ÿ§§≈‡ ’¬‰ª „™â§”«à“ homeostasis

‡¡◊ËÕ°≈à“«∂÷ß¿“«–∏”√ß¥ÿ≈ À√◊Õ¥ÿ≈¬¿“æ¥—ß°≈à“« „™â

§”«à“ §«“¡‡§√’¬¥ (stress) ‡¡◊ËÕ¡’ ‘Ëß‡√â“‰ª°√–µÿâπ

∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ ŸâÀ√◊Õ°“√Àπ’

(fight or flight)

¿“«–∏”√ß¥ÿ≈ (homeostasis) À¡“¬∂÷ß§«“¡

‚πâ¡‡Õ’¬ß¢ÕßÕ‘π∑√’¬å∑’Ë®–§ß ¿“æ ‘Ëß·«¥≈âÕ¡

¿“¬„π„Àâ§ß∑’Ë §«“¡®√‘ß¿“«–∏”√ß¥ÿ≈¡‘„™à‡ªìπ¿“«–

∑’Ë§ß∑’ËÕ¬à“ß‡¥’¬« ·µà‡ªìπ¿“«–‡™‘ßæ≈»“ µ√å∑’Ë°≈—∫

‰ª°≈—∫¡“‰¥â ∑”πÕß‡¥’¬«°—∫°“√·°«àß¢Õß≈Ÿ°µÿâ¡

‰ª¡“√–À«à“ß §«“¡µâÕß°“√ (need) °—∫§«“¡ ”‡√Á®

(fulfillment)(5)

Selye(6,7) ‡ªìπ§π·√°∑’Ëπ”‡Õ“§”«à“ stress

¡“„™â„π∑“ß™’««‘∑¬“ °≈à“«∂÷ß§«“¡‡§√’¬¥«à“‡ªìπ

ªØ‘°‘√‘¬“°“√µÕ∫ πÕß¢Õß√à“ß°“¬∑’Ë‰¡à®”‡æ“–

‡®“–®ßµàÕ ‘Ëß∑’Ë¡“°√–∑∫°—∫√à“ß°“¬ ‰¡à«à“®–‡ªìπ

Õ–‰√°Áµ“¡ (Stress is the nonspecific response of

the body to any demand made upon it) ‡™àπ°“√

‡ª≈’Ë¬π·ª≈ß∑“ß√à“ß°“¬∑’Ë‡°‘¥¢÷Èπ °“√„™â “√‡§¡’

§«“¡√âÕπ §«“¡‡¬Áπ §«“¡√◊Ëπ‡√‘ß §«“¡‡»√â“ §«“¡

º‘¥À«—ß ¬“ ŒÕ√å‚¡π ·≈–Õ◊ËπÊ ´÷Ëß°√–µÿâπ„Àâ‡°‘¥

ªØ‘°‘√‘¬“‡©æ“– µ—«Õ¬à“ß §«“¡Àπ“«‡¬Áπ°àÕ„Àâ‡°‘¥

Õ“°“√ —Ëπ °“√„™â§«“¡‡√Á« Ÿß«‘Ëß¢÷Èπ∫π¬Õ¥¥Õ¬ ∑”

„Àâ¡’º≈µàÕ°≈â“¡‡π◊ÈÕÀ—«„® ·≈–°“√À“¬„® ∑—ÈßÀ¡¥π’È

¡’ ‘Ëß∑’Ë‡À¡◊Õπ°—π §◊Õ ∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“°“√ª√—∫µ—«

(adaptation) ‡æ◊ËÕπ”¡“´÷Ëß¿“«–∏”√ß¥ÿ≈ (home-

ostasis)  ¢Õß√à“ß°“¬ „π∑’Ë ÿ¥°“√ª√—∫µ—«‡™àππ’È®–π”

‰ª Ÿà§«“¡‡§√’¬¥(8) §”«à“ ‘Ëß∑’ËµâÕß°“√ (demand)

„π∑’Ëπ’ÈÀ¡“¬∂÷ß ‘Ëß‡√â“ (stimulus) „¥Ê °Áµ“¡∑’Ë¡’º≈

°√–∑∫µàÕ√à“ß°“¬¢Õß§π‡√“ (¿“æ∑’Ë 1)

 ‘Ëß‡√â“ (Demand or Stimulus) ‡™àπ

§«“¡√âÕπ §«“¡‡¬Áπ §«“¡ πÿ° π“π §«“¡‡ ’¬„®

§«“¡‚°√∏ °“√ÕÕ°°”≈—ß°“¬ ¬“  “√‡§¡’

·≈–Õ◊ËπÊ

°“√ Ÿ≠‡ ’¬¿“«–∏”√ß¥ÿ≈

(Loss of homeostasis)

°“√ª√—∫µ—«

(Adaptation)

§«“¡‡§√’¬¥

(Stress)

¿“æ∑’Ë 1  °≈‰°¢Õß°“√‡°‘¥§«“¡‡§√’¬¥
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§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

∑ƒ…Æ’‡™‘ß°“√µÕ∫ πÕß¢Õß§«“¡‡§√’¬¥

(Response-Oriented Theory of Stress)

∑ƒ…Æ’ ‡À≈à “π’È ¡ÿà ß ‡πâπ∑’ËªØ‘°‘ √‘ ¬“¢Õß°“√

µÕ∫ πÕß (responses) µàÕ ‘Ëß‡√â“ (stimulus) Selye(6)

°≈à“««à“§«“¡‡§√’¬¥‡ªìπ°“√µÕ∫ πÕß∑’Ë‰¡à®”‡æ“–

‡®“–®ß (non-specific response) ∑’Ë¡’µàÕ√à“ß°“¬

‰¡à«à“‚¥¬∑“ß„¥°Áµ“¡ ‡™◊ËÕ«à“°“√µÕ∫ πÕßµàÕ

§«“¡‡§√’¬¥∑“ß √’√«‘∑¬“ (physiological stress)

‰¡à‰¥â¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß ‘Ëß‡√â“ ·µà¢÷ÈπÕ¬Ÿà°—∫°“√µÕ∫

 πÕß (response) ‰¡à«à“ ‘Ëß‡√â“®–‡ªìπ™π‘¥„¥°Áµ“¡ ·µà

°“√µÕ∫ πÕßπ—Èπ®–‡À¡◊Õπ°—π  ‘Ëß∑’Ë·µ°µà“ßπ—Èπ§◊Õ

§«“¡·µ°µà“ß¢Õß√–¥—∫ (degree) ¢Õß°“√µÕ∫ πÕß

´÷Ëß¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥¢Õß§«“¡µâÕß°“√„π°“√ª√—∫

µ—« ¥—ßπ—Èπ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥Õ“®®–‡ªìπ

 ‘Ëß‡√â“∑’Ë∑”„Àâ‡°‘¥§«“¡æÕ„®À√◊Õ§«“¡‰¡àæÕ„®

(pleasant or unpleasant stimuli) °Á‰¥â µ—«Õ¬à“ß °“√

æπ—π Õ“°“»∑’Ë‡¬Áπ®—¥ §«“¡‡®Á∫ªÉ«¬µà“ßÊ ‡™àπ

∑âÕß√à«ß ª«¥»’√…– ¢“À—° À√◊Õ·¡â·µà°“√®Ÿ∫ ·≈–

°“√ —¡º—  ∑—ÈßÀ¡¥π’Èµà“ß°Á°àÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“¢Õß

°“√ª√—∫µ—«‡À¡◊Õπ°—π

§«“¡‡§√’¬¥‰¡à„™à ‘Ë ß∑’Ë§«√À≈’°Àπ’ ‡ ’¬∑’

‡¥’¬« ‡π◊ËÕß®“°∑ÿ°Ê ¢≥–¢Õß™’«‘µπ—ÈπµâÕßÕ“»—¬

æ≈—ßß“π ÷́Ëß‡°‘¥®“°°“√∑”ß“π¢Õß√à“ß°“¬ ·¡â¢≥–

À≈—∫À—«„®°Á¬—ß∑”ß“πÕ¬Ÿà °“√À“¬„®¬—ß§ß¡’µàÕ‰ª

Õ«—¬«–¢Õß√à“ß°“¬¬—ß§ß∑”ß“πÕ¬Ÿà ¡’·µà§πµ“¬

‡∑à“π—Èπ∑’Ëª√“»®“° ÷́Ë ß§«“¡‡§√’¬¥‚¥¬ ‘Èπ‡™‘ ß

Selye(7) ‰¥â∑”°“√∑¥≈Õß„πÀπŸ æ∫«à“ æ≈—ß°√–∑∫

(impulse) µà“ßÊ ™π‘¥°àÕ„Àâ‡°‘¥°≈ÿà¡Õ“°“√

(syndrome) ´È”Ê °—π‡™àπ ¡’ adrenal cortex ‚µ¢÷Èπ

·≈–¡’°“√‡§≈◊ËÕπ‰À«¡“°°«à“∏√√¡¥“ (hyperactivity)

¡’°“√ΩÉÕ (atrophy) ¢Õß thymus gland ·≈–µàÕ¡

πÈ”‡À≈◊Õß ·≈–¡’·º≈„π°√–‡æ“–Õ“À“√ ¬—ßæ∫µàÕ

‰ª«à“°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ«—¬«–µà“ßÊ ¥—ß°≈à“«

Õ“®‡°‘¥®“°§«“¡√âÕπ §«“¡‡¬Áπ °“√µ‘¥‡™◊ÈÕ °“√

∫“¥‡®Á∫ °“√∑’Ë¡’‡≈◊Õ¥ÕÕ°·≈–°“√√∫°«π¢Õß√–∫∫

ª√– “∑

Selye(7) æ∫«à“‡¡◊ËÕ¡’§«“¡‡§√’¬¥ (stress) ‡°‘¥

¢÷Èπ®–°àÕ„Àâ‡°‘¥ general adaptation syndrome À√◊Õ

GAS (¿“æ∑’Ë 2) ÷́Ëß¡’ 3 √–¬–¥â«¬°—π§◊Õ

1. √–¬–µ°„® (Alarm reaction) · ¥ß

≈—°…≥–∑’Ë√à“ß°“¬¡’ªØ‘°‘√‘¬“‡¡◊ËÕ‡º™‘≠°—∫ ‘Ëß‡√â“ ®–¡’

°“√°√–µÿâπÀ√◊Õ¬—Ë«¬ÿ„Àâµ◊Ëπµ—« √–¬–µ°„® ·∫àßÕÕ°

‡ªìπ

1.1 √–¬–™ÁÕ° (Shock phase) ‡ªìπ√–¬–

·√° ·≈–‡ªìπªØ‘°‘√‘¬“‚µâµÕ∫∑—π∑’∑—π„¥ µàÕ ‘Ëß∑’Ë

‡ªìπ¿—¬ ªØ‘°‘√‘¬“¢Õß√à“ß°“¬„π√–¬–π’È¡’Õ¬Ÿà Õß

·∫∫ §◊Õ ç Ÿâ (fight) À√◊Õ Àπ’ (flight)é √–¬–π’È¡’

°“√‡ª≈’Ë¬π·ª≈ßÀ≈“¬Õ¬à“ß‡°‘¥¢÷Èπ´÷Ëß‡ªìπº≈®“°

°“√°√–µÿâπ¢Õß√–∫∫ª√– “∑ sympathetic ‡™àπ

À—«„®‡µâπ‡√Á« °≈â“¡‡π◊ÈÕÕàÕπ·√ß Õÿ≥À¿Ÿ¡‘≈¥≈ß

·≈–§«“¡¥—π‚≈À‘µµË”≈ß

1.2 √–¬–µâ“π™ÁÕ° (Counter shock phase)

®–‡°‘¥ªØ‘°‘√‘¬“ –∑âÕπ°≈—∫ (rebound reaction) ‡™àπ

adrenal cortex ®–‚µ¢÷Èπ ·≈–¡’°“√À≈—Ëß¢Õß corticoid

hormones ·≈– adrenalin À√◊Õ epinephrine ∑”„Àâ

°“√À“¬„®‡√Á«¢÷Èπ §«“¡¥—π‚≈À‘µ Ÿß¢÷Èπ ‡≈◊Õ¥·¢Áß

µ—«‡√Á«¢÷Èπ πÈ”µ“≈∂Ÿ°ª≈àÕ¬ÕÕ°¡“®“°µ—∫ ¡’°“√

‡§≈◊ËÕπ‰À«¢Õß°≈â“¡‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ  à«π„À≠à·≈â«

ªØ‘°‘√‘¬“µàÕ§«“¡‡§√’¬¥·∫∫‡©’¬∫æ≈—π (acute

stress reaction) ®– —¡æ—π∏å°—∫∑—Èß Õß√–¬–π’È

2. √–¬–µâ“π∑“π (Stage of resistance) À√◊Õ

√–¬–ª√—∫µ—« (adaptation stage) √–¬–π’È√à“ß°“¬

®–æ¬“¬“¡ª√—∫µ—«µàÕ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥

(stressor) ·≈–∑”„Àâ ¿“æ∑—Ë«‰ª¥’¢÷Èπ Õ“°“√µà“ßÊ

®–À“¬‰ª §«“¡æ¬“¬“¡¢Õß√à“ß°“¬„π°“√ª√—∫µ—«

¡’ à«π™à«¬„Àâæ≈—ßß“π∑’Ë Ÿ≠À“¬‰ª°≈—∫§◊π¡“ ·≈–

¬—ß™à«¬ à́Õ¡·´¡ à«π∑’Ë∂Ÿ°∑”≈“¬‰ª„Àâ¥’¢÷Èπ

3. √–¬–À¡¥·√ß (Stage of exhaustion) ∂â“

 ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ ¬—ß‰¡à‰¥â√—∫°“√·°â‰¢
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Õ¬à“ßæÕ‡æ’¬ß √à“ß°“¬®–ºà“π‡¢â“ Ÿà√–¬–∑’Ë “¡ §◊Õ

√–¬–À¡¥·√ß ‡π◊ËÕß®“°§«“¡‡§√’¬¥¬—ß§ß¡’Õ¬Ÿà‰¡à√Ÿâ

®—°À¡¥ ‘Èπ æÕ√à“ß°“¬‚¥π§«“¡‡§√’¬¥‡≈àπß“π È́”

·≈â«´È”Õ’° √à“ß°“¬®–‡ ◊ËÕ¡‚∑√¡ ®π°√–∑—Ëß‡°‘¥‡ªìπ

‚√§µà“ßÊ ‡™àπ ¿Ÿ¡‘·æâ ≈¡æ‘… ·º≈„π°√–‡æ“–

Õ“À“√ ‚√§À—«„® §«“¡¥—π‚≈À‘µ Ÿß ·≈–Õ“®∂÷ß·°à

§«“¡µ“¬‰¥â„π∑’Ë ÿ¥

 ‘Ëß¡’™’«‘µ∑—ÈßÀ≈“¬¡’§«“¡ “¡“√∂„π°“√ª√—∫µ—«

À√◊Õ°“√§ß ¿“æ‰«â´÷Ëß ‘Ëß·«¥≈âÕ¡¿“¬„π√à“ß°“¬

„ÀâÕ¬Ÿà„π¿“«– ¡¥ÿ≈ ·¡â«à“®–¡’°“√‡ª≈’Ë¬π·ª≈ß

¢Õß ‘Ëß·«¥≈âÕ¡¿“¬πÕ° Cannon(4) ‰¥âπ”§”«à“

¿“«–∏”√ß¥ÿ≈ (homeostasis) ¡“„™â ‡¡◊ËÕ°≈à“«∂÷ß

¿“«– ¡¥ÿ≈ (equilibrium) ·≈–/À√◊Õ¥ÿ≈¬¿“æ

(balance) ́ ÷Ëß‰¥â·°à °≈‰° (defenses) µà“ßÊ ∑’Ë¡πÿ…¬å

π”¡“„™â„π°“√®—¥°“√ (coping) °—∫§«“¡‡§√’¬¥ À“°

«‘∏’®—¥°“√≈â¡‡À≈«°Á®–‡°‘¥‚√§∑’Ë‡√’¬°«à“‚√§·Ààß

°“√ª√—∫µ—« (diseases of adaptation) À√◊Õ stress

diseases ‡™àπ °“√‡°‘¥‡ªìπ‚√§°“¬‡Àµÿ®‘µ (psycho-

somatic disorders) ¥—ß®–°≈à“«µàÕ‰ª

Selye(3,7) ‰¥â®”·π° stress ÕÕ°‡ªìπ eustress

·≈– distress §”«à“ eustress À¡“¬∂÷ß§«“¡‡§√’¬¥

∑’Ë¥’∑’Ë¡πÿ…¬åæ¬“¬“¡· «ßÀ“ µ—«Õ¬à“ß °“√ Õ∫

∑”„Àâπ—°»÷°…“µâÕß°√–µ◊Õ√◊Õ√âπ·≈–¢¬—π„π°“√

»÷°…“‡≈à“‡√’¬π °“√ª√—∫ª√ÿßπ‘ —¬ °“√¢¬“¬∏ÿ√°‘®

À√◊Õ°“√¡’µ”·Àπàß·≈–Àπâ“∑’Ë°“√ß“π Ÿß¢÷Èπ  à«π

distress ‡ªìπ§«“¡‡§√’¬¥∑’Ë‰¡à¥’ ‡™àπ °“√À¬à“√â“ß

°“√∂Ÿ°ÕÕ°®“°ß“π §«“¡‡®Á∫ªÉ«¬ °“√∂Ÿ°®”§ÿ°

´÷Ëß‡ªìπ ‘Ëß∑’Ë¡πÿ…¬åæ¬“¬“¡À≈’°‡≈’Ë¬ß

¿“æ∑’Ë 2  General Adaptation Syndrome (GAS) µ“¡·π«¢Õß  Selye
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®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

¡“µ√«—¥§«“¡‡§√’¬¥

°“√‡ª≈’Ë¬π·ª≈ß„π«‘∂’™’«‘µ¢Õß§π‡√“ ‰¡à«à“®–

æÕ„®À√◊Õ‰¡àæÕ„®°Áµ“¡ ¬àÕ¡π”‰ª Ÿà°“√ª√—∫µ—«

„À¡àµ“¡ ¡§«√ °“√ª√—∫µ—«„À¡à‡™àππ’È®–°àÕ„Àâ‡°‘¥

§«“¡‡§√’¬¥ °“√»÷°…“ª√–«—µ‘ à«πµ—«¢Õß·µà≈–§π

æ∫«à“§«“¡·ª√ª√«π∑“ß√à“ß°“¬ ®‘µ„®·≈–Õ“√¡≥å

¡—°®–‡°‘¥„π™à«ß‡«≈“∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß„À≠à

À≈«ß„π«‘∂’™’«‘µ¢Õß§π§ππ—Èπ

Holmes ·≈– Rahe(9) ‰¥â∑”°“√»÷°…“∂÷ß§«“¡

 —¡æ—π∏å√–À«à“ß‡Àµÿ°“√≥å™’«‘µ°—∫§«“¡‡§√’¬¥ ¡’

°“√«—¥√–¥—∫¢Õß§«“¡‡§√’¬¥‚¥¬„™â¡“µ√ª√–¡“≥

§à“ (rating scale) ‡°’Ë¬«°—∫°“√ª√—∫µ—«„À¡à∑“ß —ß§¡

„πªï §.».1967 µàÕ¡“ „πªï §.».1994  Miller

·≈– Rahe(10) ∑”°“√«‘®—¬„π‡√◊ËÕß‡¥’¬«°—π·≈–ª√“°Ø

«à“º≈∑’Ë‰¥â§àÕπ¢â“ß·µ°µà“ß®“°√“¬ß“π§√—Èß·√°

(µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 ¡“µ√“«—¥°“√‡ª≈’Ë¬π·ª≈ß„π«‘∂’™’«‘µ„πªï §.».1967 ·≈– 1994

                                                §à“°“√‡ª≈’Ë¬π·ª≈ß„π«‘∂’™’«‘µ

‡Àµÿ°“√≥å™’«‘µ                                               §.».1967*                        §.».1994**

                                                          µ”·Àπàß          LCU             µ”·Àπàß          LCU

1. °“√µ“¬¢Õß§Ÿà ¡√  1 100 1 123
2. °“√À¬à“√â“ß 2 73 2 100
3. °“√·¬°°—πÕ¬Ÿà¢Õß§Ÿà ¡√  3 65 4 82
4. °“√∂Ÿ°®Õß®”„π§ÿ°À√◊Õ∑’ËÕ◊Ëπ 4 63 7 74
5. °“√µ“¬¢Õß ¡“™‘°„π§√Õ∫§√—«∑’Ë„°≈â™‘¥ 5 63 3 94
6. °“√∫“¥‡®Á∫À√◊Õ§«“¡‡®Á∫ªÉ«¬∑’Ë√ÿπ·√ß 6 53 5 80
7. °“√·µàßß“π 7 50 19 50
8. °“√∂Ÿ°ÕÕ°®“°ß“π 8 47 6 79
9. °“√§◊π¥’°—π¢Õß§Ÿà ¡√  9 45 12 59
10. °“√‡°…’¬≥Õ“¬ÿ 10 45 16 55
11. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠ „π ÿ¢¿“æ 11 44 14 58

À√◊Õæƒµ‘°√√¡¢Õß ¡“™‘°„π§√Õ∫§√—«
12. °“√µ—Èß§√√¿å 12 40 9 66
13. ªí≠À“∑“ß‡æ» 13 39 21 45
14. °“√√—∫ ¡“™‘°„À¡à¢Õß§√Õ∫§√—« 14 39 13 58

(®“°°“√‡°‘¥ °“√‡Õ“‡¥Á°¡“‡≈’È¬ß
ºŸâ ŸßÕ“¬ÿ‡¢â“¡“Õ“»—¬¥â«¬)

15. °“√ª√—∫∏ÿ√°‘®„À¡à 15 38 10 64
16. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π ∂“π¿“æ 16 38 15 57

∑“ß°“√‡ß‘π
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                                                §à“°“√‡ª≈’Ë¬π·ª≈ß„π«‘∂’™’«‘µ

‡Àµÿ°“√≥å™’«‘µ                                              §.».1967*                        §.».1994**

                                                          µ”·Àπàß          LCU             µ”·Àπàß          LCU

17. °“√µ“¬¢Õß‡æ◊ËÕπ π‘∑ 17 37 8 71
18. °“√‡ª≈’Ë¬πß“π„À¡à´÷Ëß‰¡à‡À¡◊Õπ‡¥‘¡ 18 36 17 52
19. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π°“√‚µâ·¬âß°—∫ 19 35 18 51

§Ÿà ¡√   (‡°’Ë¬«°—∫°“√‡≈’È¬ß¥Ÿ‡¥Á° π‘ —¬ à«πµ—«)
20. °“√®”πÕß¡“°°«à“ 250,000 ∫“∑ 20 31 23 44

(´◊ÈÕ∫â“π ≈ß∑ÿπ∏ÿ√°‘®)
21. °“√‡æ‘°∂Õπ ‘∑∏‘°“√∂à“¬∂Õπ®”πÕß 21 30 11 63

À√◊Õ§”¡—Ëπ
22. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡“°¡“¬ „π§«“¡ 22 29 24 43

√—∫º‘¥™Õ∫µàÕ°“√ß“π
23. ∫ÿµ√™“¬À√◊Õ∫ÿµ√ “«ÕÕ°®“°∫â“π 23 29 22 45

(‡√’¬πµàÕ ·µàßß“π)
24. ªí≠À“‡°’Ë¬«°—∫≠“µ‘∑’Ë‡°‘¥®“°°“√·µàßß“π 24 29 28 38
25. §«“¡ —¡ƒ∑∏‘Ï à«πµ—«∑’Ë‚¥àß¥—ß À√◊Õ¡’™◊ËÕ‡ ’¬ß 25 28 27 39
26. ¿√√¬“‡√‘Ë¡À√◊ÕÀ¬ÿ¥∑”ß“ππÕ°∫â“π 26 26 20 48
27. ‡√‘Ë¡À√◊ÕÀ¬ÿ¥‡√’¬πÀπ—ß ◊Õ (‰ª‚√ß‡√’¬π) 27 26 29 38
28. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π ∂“π¿“æ 28 25 25 42

§«“¡‡ªìπÕ¬Ÿà ( √â“ß∫â“π„À¡à µ°·µàß„À¡à
∫â“π∑√ÿ¥‚∑√¡)

29. °“√ª√—∫µ—«π‘ —¬ à«πµ—« (°“√·µàßµ—« 29 24 36 27
∫ÿ§≈‘°≈—°…≥– ∫â“π∑√ÿ¥‚∑√¡)

30. ªí≠À“°—∫‡®â“π“¬ 30 23 32 30
31. °“√‡ª≈’Ë¬π·ª≈ß„π™—Ë«‚¡ßÀ√◊Õ ¿“æ 31 20 31 36

°“√∑”ß“π
32. °“√‡ª≈’Ë¬π·ª≈ß∑’ËÕ¬ŸàÕ“»—¬ 32 20 26 40
33. °“√‡ª≈’Ë¬π‚√ß‡√’¬π„À¡à 33 20 30 36
34. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π 34 19 34 28

π—π∑π“°“√ (°“√∫—π‡∑‘ß)
35. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π°‘®°√√¡ 35 19 42 22

∑“ß»“ π“
36. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π°‘®°√√¡ 36 18 38 27

∑“ß —ß§¡



S10
«“√ “√ ¡“§¡®‘µ·æ∑¬å·Ààßª√–‡∑»‰∑¬

ªï∑’Ë 47  ©∫—∫∑’Ë 3  ©∫—∫ºπ«°
§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

                                                §à“°“√‡ª≈’Ë¬π·ª≈ß„π«‘∂’™’«‘µ

‡Àµÿ°“√≥å™’«‘µ                                              §.».1967*                        §.».1994**

                                                          µ”·Àπàß          LCU             µ”·Àπàß          LCU

37. °“√®”πÕßÀ√◊Õ°“√°Ÿâ‡ß‘πµË”°«à“ 250,000 ∫“∑ 37 17 35 28
(´◊ÈÕ√∂ ‚∑√∑—»πå µŸâ‡¬Áπ)

38. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„ππ‘ —¬°“√πÕπ 38 16 40 26
39. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π®”π«π 39 15 39 27

 ¡“™‘°¢Õß§√Õ∫§√—«∑’ËÕ¬Ÿà√à«¡°—π
40. °“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß ”§—≠„π°“√°‘π 40 15 37 27
41. °“√æ—°√âÕπ 41 13 41 25
42. §√‘ µå¡“  «—πªï„À¡à À√◊Õ‡∑»°“≈Õ◊ËπÊ 42 12 33 30
43. °“√ΩÉ“Ωóπ°ÆÀ¡“¬‡æ’¬ß‡≈Á°Ê πâÕ¬Ê 43 11 43 22

§à“‡©≈’Ë¬¢Õß LCU  ”À√—∫‡Àµÿ°“√≥å∑—ÈßÀ¡¥ 34 50

* °“√»÷°…“¢Õß Thomas Holmes ·≈– Richard Rahe „πªï §.».1967
** °“√»÷°…“¢Õß Mark Miller ·≈– Richard Rahe „πªï §.».1994

∑’Ë ÿ¥ §◊Õ°“√≈–‡¡‘¥°ÆÀ¡“¬‡≈Á°Ê πâÕ¬Ê ‡™àπ

ΩÉ“Ωóπ°Æ®√“®√ ¢â“¡∂ππ‚¥¬‰¡à„™â∑“ß¡â“≈“¬

∑–‡≈“–°—π„π∑’Ë™ÿ¡™π ‡ªìπµâπ ´÷Ëß¡’‡æ’¬ß 11 Àπà«¬

Delongis ·≈–§≥–(20) °≈à“««à“‡Àµÿ°“√≥å√∫°«π

‡≈Á°πâÕ¬„π™’«‘µª√–®”«—π¡’º≈∑’Ë√ÿπ·√ßµàÕ¿“«–

∑“ß®‘µ„® ·≈– ÿ¢¿“æ∑“ß√à“ß°“¬ ¡“°°«à“°“√

‡ª≈’Ë¬π·ª≈ß¢Õß‡Àµÿ°“√≥å∑’Ë ”§—≠ (major life

events) ‡ ’¬Õ’°

®“°°“√»÷°…“¢Õß Miller ·≈– Rahe „πªï §.».

1994(10) · ¥ß„Àâ‡ÀÁπ∂÷ß°“√‡ª≈’Ë¬π·ª≈ß„πµ”·Àπàß

(rank) ·≈–Àπà«¬°“√‡ª≈’Ë¬π·ª≈ß¢Õß™’«‘µ (life

change unit) À√◊Õ LCU µ—«Õ¬à“ß°“√µ“¬¢Õß§Ÿà

 ¡√ „πªï §.».1967 ¡’ LCU ‡∑à“°—∫ 100 ·µà„π

ªï §.».1994 °≈—∫‡æ‘Ë¡‡ªìπ 123 °“√·µàßß“πÕ¬Ÿà„π

µ”·Àπàß∑’Ë 7 „πªï §.».1967 ·µà„πªï §.».1994

√–¥—∫ª“π°≈“ß§◊Õ 50 Àπà«¬ ‰¥â·°à °“√

·µàßß“π ‡Àµÿ°“√≥å™’«‘µ∑’Ë¡—°°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥

¡“°¢÷Èπ°«à“π’Èµ“¡≈”¥—∫ ‰¥â·°à °“√∫“¥‡®Á∫À√◊Õ§«“¡

‡®Á∫ªÉ«¬ °“√µ“¬¢Õß ¡“™‘°„π§√Õ∫§√—« °“√∂Ÿ°

®”§ÿ° °“√·¬°°—πÕ¬Ÿà °“√À¬à“√â“ß ·≈–°“√µ“¬¢Õß

§Ÿà ¡√   à«π‡Àµÿ°“√≥å™’«‘µ∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥

πâÕ¬°«à“°“√·µàßß“πµ“¡≈”¥—∫‰¥â·°à °“√∂Ÿ°ÕÕ°

®“°ß“π °“√‡°…’¬≥Õ“¬ÿ °“√µ—Èß§√√¿å ¿“«–‡»√…∞°‘®

°“√µ“¬¢Õß‡æ◊ËÕπ ªí≠À“∑“ß°ÆÀ¡“¬ ªí≠À“°—∫

‡®â“π“¬ °“√‡ª≈’Ë¬π·ª≈ß∑’ËÕ¬Ÿà °“√‡ª≈’Ë¬π·ª≈ß„π

°‘®«—µ√ª√–®”«—π °“√æ—°√âÕπ °“√≈–‡¡‘¥°ÆÀ¡“¬

‡≈Á°Ê πâÕ¬Ê ®“°°“√»÷°…“¥—ß°≈à“«æ∫«à“‡Àµÿ°“√≥å

™’«‘µ∑’Ë¥Ÿ‡À¡◊Õπ®–°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥¡“°∑’Ë ÿ¥

°Á§◊Õ °“√µ“¬¢Õß§Ÿà§√Õß ´÷Ëß¡’ Ÿß∂÷ß 100 Àπà«¬

 à«π‡Àµÿ°“√≥å™’«‘µ∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥πâÕ¬
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‡°‘π°«à“· ¥ß«à“¡’«‘°ƒµ°“≈¢Õß§«“¡‡§√’¬¥ Ÿß

¡“° µ—«Õ¬à“ß °“√§◊π¥’°—π¢Õß§Ÿà ¡√  (45) √à«¡

°—∫°“√µ—Èß§√√¿å (40) °“√´◊ÈÕ∫â“π„À¡à (31) °“√

‡ª≈’Ë¬π·ª≈ß„π ¿“æ§«“¡‡ªìπÕ¬Ÿà (25) ·≈–°“√

‡ª≈’Ë¬π·ª≈ß„π°‘®°√√¡∑“ß —ß§¡ (18) √«¡

∑—ÈßÀ¡¥ 159 · ¥ß«à“¡’§«“¡‡§√’¬¥‡æ’¬ß‡≈Á°πâÕ¬

µ—«·∫∫§«“¡‚πâ¡‡Õ’¬ß‡°’Ë¬«°—∫§«“¡‡§√’¬¥

(The Diathesis-Stress Model)

‡ªìπµ—«·∫∫∑’ËÕ∏‘∫“¬«à“æ—π∏ÿ°√√¡·≈– ‘Ëß

·«¥≈âÕ¡‡ªìπ°√–∫«π°“√∑’Ëº ¡º “π·≈–¡’°“√

°√–∑”√–À«à“ß°—π ·≈–¬—ß¡’Õ‘∑∏‘æ≈µàÕ‚§√ß √â“ß

·≈–Àπâ“∑’Ë∑“ß™’«¿“æÕ’°¥â«¬ µ—«·∫∫π’È¬—ßÕ∏‘∫“¬∂÷ß

§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬‚πâ¡‡Õ’¬ß (predisposing

factor) °—∫ªí®®—¬°√–µÿâπ (precipitating factor) √«¡

∑—Èß§«“¡‚πâ¡‡Õ’¬ß (a predisposition or the diathesis)

·≈–§«“¡ÕàÕπ·Õ (vulnerability) µàÕ°“√‡°‘¥‚√§

 à«πªí®®—¬°√–µÿâπ §◊Õ  ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥

(stressor)(3) (¿“æ∑’Ë 3)

°≈—∫Õ¬Ÿà„πµ”·Àπàß∑’Ë 19  à«π§à“ LCU ¬—ß§ß‡¥‘¡

§◊Õ 50 ®–‡ÀÁπ‰¥â™—¥‡®π«à“ à«π¡“°¢Õß§à“ LCU „π

ªï §.».1994 ‡æ‘Ë¡¢÷Èπ°«à“‡¥‘¡ √«¡∑—Èß§à“‡©≈’Ë¬¥â«¬

„πªï §.».1967 §à“‡©≈’Ë¬¢Õß LCU ‡∑à“°—∫ 34 ·µà

„πªï §.».1994 °≈—∫‡æ‘Ë¡‡ªìπ 50

‡Àµÿ°“√≥å™’ «‘ µ ‡ªìπ ‘Ë ß∑’Ë °à Õ „Àâ ‡°‘¥§«“¡

‡§√’¬¥∑“ß —ß§¡ ÷́Ëßµ“¡ª°µ‘¡—°®– —¡æ—π∏å°—∫

°“√‡ª≈’Ë¬π·ª≈ß„π«‘∂’™’«‘µ¢Õß§π‡√“ ¥—ß‰¥â°≈à“«¡“

·≈â« Holmes ·≈– Rahe(9) ‰¥â∑”°“√»÷°…“∂÷ß§«“¡

 —¡æ—π∏å√–À«à“ß‡Àµÿ°“√≥å™’«‘µ°—∫§«“¡‡§√’¬¥ ·≈–

‰¥âæ—≤π“¡“µ√«—¥§«“¡‡§√’¬¥ ´÷Ëß‡√’¬°«à“ Social

Readjustment Rating Scale (SRRS) ‚¥¬„™âÀπà«¬

°“√‡ª≈’Ë¬π·ª≈ß¢Õß™’«‘µ (life change unit) À√◊Õ

LCU ®“°¡“µ√«—¥π’È‡√“ “¡“√∂∑’Ë®–«—¥ª√‘¡“≥

¢Õß§«“¡‡§√’¬¥‰¥â ‚¥¬°“√√«∫√«¡®”π«π LCU

∑—ÈßÀ¡¥∑’Ë‡°‘¥¢÷Èπ„π™à«ß√–¬–‡«≈“∑’Ë°”Àπ¥‰«â ∂â“‰¥â

§–·ππ∑—ÈßÀ¡¥ 150 À√◊ÕπâÕ¬°«à“∂◊Õ«à“¡’§«“¡

‡§√’¬¥„π√–¥—∫ª°µ‘ 150-199 ¡’§«“¡‡§√’¬¥‡≈Á°

πâÕ¬ 200-299 ¡’§«“¡‡§√’¬¥ª“π°≈“ß 300 À√◊Õ

¿“æ∑’Ë 3  µ—«·∫∫§«“¡‚πâ¡‡Õ’¬ß‡°’Ë¬«°—∫§«“¡‡§√’¬¥ (The Diathesis-Stress Model)

‡Àµÿµ—Èßµâπ §«“¡‚πâ¡‡Õ’¬ß §«“¡‡§√’¬¥ º≈ ÿ¥∑â“¬

(Precursors) (Diathesis) (Stress) (Outcome)

ªí®®—¬∑“ß
æ—π∏ÿ°√√¡

æ¬“∏‘«‘∑¬“
∑“ß ¡Õß

ª√– ∫°“√≥å
°“√‡√’¬π√Ÿâ„π

√–¬–·√°
¢Õß™’«‘µ

§«“¡ÕàÕπ·Õ
(Vulnerability)

§«“¡‡®Á∫ªÉ«¬
∑“ß®‘µ„®À√◊Õ
∑“ß√à“ß°“¬

ªí≠À“À√◊Õ§«“¡¢—¥·¬âß
„π§√Õ∫§√—«

§«“¡‰¡à‡¢â“„®
µπ‡Õß

§«“¡‡§√’¬¥
∑“ß —ß§¡

æ≈»“ µ√å„π
§√Õ∫§√—«∑’Ë°àÕ„Àâ
‡°‘¥§«“¡‡§√’¬¥
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§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

πÕ°®“°π—Èπµ—«·∫∫π’È¬—ß “¡“√∂√«¡Àπà«¬

∑ƒ…Æ’µà“ßÊ ‡¢â“¥â«¬°—π ªí®®—¬∑“ß™’«¿“æ ‡™àπ

æ—π∏ÿ°√√¡ æ¬“∏‘«‘∑¬“„π ¡Õß√«¡∑—Èßªí®®—¬∑“ß

®‘µ„®·≈–°“√‡√’¬π√Ÿâ ‡™àπ ª√– ∫°“√≥å°“√‡√’¬π√Ÿâ

„π«—¬‡¥Á° æ—≤π“°“√∑“ß®‘µ„®·≈– —ß§¡ §«“¡

¢—¥·¬âß„π«—¬‡¥Á°√«¡∑—Èßªí≠À“À√◊Õ§«“¡¢—¥·¬âß

„π§√Õ∫§√—« ∂◊Õ‰¥â«à“‡ªìπ‡Àµÿµ—Èßµâπ (precursors)

„π°“√ √â“ß§«“¡ÕàÕπ·Õ (vulnerability)  ”À√—∫

°“√‡°‘¥‚√§ Õ¬à“ß‰√°Áµ“¡ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡

‡§√’¬¥„π™à«ßÀ≈—ß¢Õß™’«‘µ ‡ªìπ ‘Ëß®”‡ªìπ„π°“√

°√–µÿâπ„Àâ§«“¡‡®Á∫ªÉ«¬‡°‘¥¢÷Èπ  ‘Ëß‡À≈à“π’È‰¥â·°à

§«“¡‰¡à‡¢â“„®µπ‡Õß æ≈»“ µ√å¿“¬„π§√Õ∫§√—«∑’Ë

∑”„Àâ‡§√’¬¥ §«“¡‡§√’¬¥∑“ß —ß§¡·≈–Õ◊ËπÊ À√◊Õ

‡ªìπ°“√√«¡°—π¢Õßªí®®—¬‡À≈à“π’È

 √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

ªØ‘°‘√‘¬“∑“ß √’√«‘∑¬“µàÕ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡

‡§√’¬¥∑’Ë§ÿ°§“¡§«“¡Õ¬Ÿà√Õ¥¢Õß§π‡√“ §◊Õ °“√

µÕ∫ πÕß‰ªµ“¡≈”¥—∫¢—Èπ‡æ◊ËÕ≈¥º≈°√–∑∫µàÕ

 ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥π—ÈπÊ ‡¡◊ËÕ¡Õß„πÕ’°

∑√√»π–Àπ÷Ëß À¡“¬§«“¡«à“ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡

‡§√’¬¥¡’º≈‡ ’¬µàÕ¿“«– ¡¥ÿ≈¢ÕßÕ‘π∑√’¬å ·≈–°“√

µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥ª√–°Õ∫¥â«¬°“√‡√‘Ë¡µâπ

¢Õß√–∫∫ √’√«‘∑¬“‡æ◊ËÕ∑’Ë®–¡’ªØ‘ —¡æ—π∏å°—∫ ‘Ëß∑’Ë

∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ ®π‡°‘¥°“√µÕ∫ πÕß∑’Ëª√—∫

µ—« (adaptive response) ·≈–∑”„Àâ¿“«– ¡¥ÿ≈°≈—∫

§◊π¡“‡À¡◊Õπ‡¥‘¡ ¡’§«“¡√Ÿâ§àÕπ¢â“ß¡“°‡°’Ë¬«°—∫

°“√µÕ∫ πÕß∑“ß √’√«‘∑¬“µàÕ§«“¡‡§√’¬¥‡©’¬∫

æ≈—π ·µà§«“¡√Ÿâ‡°’Ë¬«°—∫°“√µÕ∫ πÕßµàÕ§«“¡

‡§√’¬¥‡√◊ÈÕ√—ß¬—ß¡’πâÕ¬(10)  ‘Ëßπ’È®÷ß∑”„Àâ‡°‘¥™àÕß«à“ß„π

§«“¡ “¡“√∂∑’Ë®– —¡æ—π∏åº≈¢Õß§«“¡‡§√’¬¥

µàÕ°“√‡°‘¥‚√§„π§π‡√“  ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥

¡“°¡“¬Õ“®‡°‘¥¢÷Èπ‡ªìπ™à«ß√–¬–‡«≈“π“πÀ√◊Õ¡’

º≈ –∑âÕπ°≈—∫∑’Ë¬“«π“π ‡™àπ °“√ Ÿ≠‡ ’¬§Ÿà ¡√ ∑’Ë

µ“¡¡“¥â«¬§«“¡«â“‡À«à‡ªìπ‡¥◊ÕπÀ√◊Õªï °“√∂Ÿ°

∑“√ÿ≥°√√¡∑“ß‡æ»∑’Ë√ÿπ·√ß ·≈–µ“¡¡“¥â«¬§«“¡

À«“¥À«—Ëπ·≈–§«“¡°—ß«≈∑’Ë®–ÕÕ°‰ª‡¥‘π¢â“ßπÕ°

µÕπ°≈“ß§◊π À√◊ÕÕ¬Ÿà∫â“π‡æ’¬ß§π‡¥’¬« ªí®®ÿ∫—π

§«“¡√Ÿâ‡°’Ë¬«°—∫°“√µÕ∫ πÕß∑“ß√–∫∫ª√– “∑

µàÕ¡‰√â∑àÕ·≈–√–∫∫¿Ÿ¡‘§ÿâ¡°—π¡’‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê

´÷Ëßπ”‰ª Ÿà§«“¡‡¢â“„®«à“§«“¡‡§√’¬¥¡’º≈‡ ’¬µàÕ

§π‡√“Õ¬à“ß‰√

°“√µÕ∫ πÕß¢Õß “√ àßºà“πª√– “∑µàÕ

§«“¡‡§√’¬¥

 ‘Ëß∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥À≈“¬™π‘¥°√–µÿâπ

noradrenergic systems „π ¡Õß ‚¥¬‡©æ“–∑’Ë‡ÀÁπ‰¥â

™—¥ §◊Õ  à«π¢Õß locus coeruleus ·≈–∑”„Àâ¡’°“√

À≈—Ëß¢Õß catecholamines ®“°√–∫∫ª√– “∑Õ‘ √–

°“√‡º™‘≠µàÕ§«“¡‡§√’¬¥‡√◊ÈÕ√—ß¡’º≈∑”„Àâ°“√

 —ß‡§√“–Àå¢Õß norepinephrine „π ¡Õß‡æ‘Ë¡¢÷Èπ

‚¥¬ºà“π°“√‡Àπ’Ë¬«π”¢Õß tyrosine hydroxylase „π

°“√ —ß‡§√“–Àå catecholamines  ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡

‡§√’¬¥¬—ß°√–µÿâπ serotonergic system „π ¡Õß‚¥¬

¡’À≈—°∞“π∑’Ë· ¥ß«à“°“√º—π‡«’¬π¢Õß serotonin  Ÿß

¢÷Èπ À≈—°∞“π‡¡◊ËÕ‰¡àπ“π¡“π’È¬—ß∫àß«à“µ“¡ª°µ‘

glucocorticoids ¡’·π«‚πâ¡∑”„Àâ 5-HT functioning

∑—ÈßÀ¡¥‡æ‘Ë¡¢÷Èπ ·µàÕ“®¡’§«“¡·µ°µà“ß„π gluco-

corticoid regulation ¢Õß serotonin receptor

subtypes ´÷Ëß®–¡’º≈µàÕ serotonergic functioning

„π¿“«– ÷́¡‡»√â“·≈–§«“¡‡®Á∫ªÉ«¬Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß

µ—«Õ¬à“ß glucocorticoids Õ“®‡æ‘Ë¡ serotonin type 2

(5-HT2)-mediated action ¢Õß 5-HT §«“¡

‡§√’¬¥¬—ß∑”„Àâ dopaminergic neurotransmission

‡æ‘Ë¡¢÷Èπ„π mesoprefrontal pathway(10,11)

æ«° amino acid ·≈– peptidergic neuro-

transmitters ¬—ß‡°’Ë¬«¢âÕß„π°“√µÕ∫ πÕßµàÕ§«“¡

‡§√’¬¥ °“√»÷°…“À≈“¬Ê ·Ààß· ¥ß„Àâ‡ÀÁπ«à“

corticotropin-releasing factor (CRF) „π∞“π∑’Ë‡ªìπ

 “√ àßºà“πª√– “∑µ—«Àπ÷Ëß (a neurotransmitter)



S13
J Psychiatr Assoc Thailand

Vol. 47  No. 3  Supplement

Stress and Its Physiology

Chamlong Disayavanish, Primprao Disayavanish

‰¡à„™à‡ªìπ·µà‡æ’¬ß hormonal regulator ¢Õß

hypothalamic-pituitary-adrenal axis À√◊Õ·°π HPA

‡∑à“π—Èπ ·≈– glutamate ‚¥¬ºà“π N-methyl-D-

aspartate(NMDA) receptors √«¡∑—Èß gamma

animobutyric acid (GABA) ≈â«π·µà¡’∫∑∫“∑

 ”§—≠„π°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥ À√◊Õ°“√

ª√—∫¢Õß stress-responsive systems Õ◊ËπÊ ‡™àπ

dopaminergic ·≈– noradrenergic circuitry „π ¡Õß

°“√µÕ∫ πÕß¢ÕßµàÕ¡‰√â∑àÕµàÕ§«“¡‡§√’¬¥

Hypothalamic-Pituitary-Adrenal Axis „π

°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥ CRF ®–∂Ÿ°À≈—ËßÕÕ°

¡“®“° hypothalamus ‡¢â“ Ÿà hypophysial-pituitary-

portal system.  CRF ∑”Àπâ“∑’Ë∑’Ë anterior pituitary

‚¥¬°√–µÿâπ„Àâ¡’°“√À≈—Ëß¢Õß adrenocorticotropic

hormone (ACTH) ‡¡◊ËÕ ACTH ∂Ÿ°À≈—ËßÕÕ°¡“·≈â«

®–∑”Àπâ“∑’ËµàÕ adrenal cortex ‡æ◊ËÕ°√–µÿâπ°“√

 —ß‡§√“–Àå·≈–°“√ª≈¥ª≈àÕ¬¢Õß glucocorticoids

´÷Ëß¡’º≈À≈“¬Õ¬à“ß¿“¬„π√à“ß°“¬ ·µàÀπâ“∑’Ë∑’Ë

 ”§—≠¢Õß glucocorticoids §◊Õ °“√ àß‡ √‘¡°“√„™â

æ≈—ßß“π °“√‡æ‘Ë¡°‘®°√√¡∑“ßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥

‡™àπ „π¢≥–¡’°“√µÕ∫ πÕß·∫∫ ç Ÿâ-À√◊Õ-Àπ’é

(çfight-or-flighté response) ·≈–°“√¬—∫¬—ÈßÀπâ“∑’Ë

∫“ßÕ¬à“ß ‡™àπ °“√‡®√‘≠‡µ‘∫‚µ °“√ ◊∫æ—π∏ÿå ·≈–

¿Ÿ¡‘§ÿâ¡°—π

Hypothalamic-pituitary-adrenal axis À√◊Õ

·°π HPA π’È¡’º≈ªÑÕπ°≈—∫‡™‘ß≈∫ (negative

feedback) ´÷Ëß∂Ÿ°§«∫§ÿ¡‚¥¬º≈º≈‘µ ÿ¥∑â“¬

(endproduct) ¢Õßµ—«‡Õß (‡™àπ ACTH ·≈– cortisol)

∑’Ë√–¥—∫µà“ßÊ °—π √«¡∑—Èß anterior pituitary,

hypothalamus ·≈– suprahypothalamic brain

regions ‡™àπ hippocampus(11) (¿“æ∑’Ë 4) ‡«≈“π’È‡ªìπ

∑’Ë∑√“∫°—π«à“ ·°π HPA ¬—ß‰¥â√—∫Õ‘∑∏‘æ≈®“°√–∫∫

¿“¬πÕ°À≈“¬Õ¬à“ß √«¡∑—Èß∏√√¡™“µ‘¢Õß°“√µÕ∫

 πÕßµàÕ§«“¡‡§√’¬¥ µ—«Õ¬à“ßπÕ°‡Àπ◊Õ®“° CRF

¬—ß¡’ “√‡√àß°“√À≈—Ëß (secretagogues) Õ’°¡“°¡“¬

(‡™àπ  “√∑’Ë∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬¢Õß ACTH) ∑’Ë

 “¡“√∂À≈’°ÕâÕ¡°“√À≈—Ëß¢Õß CRF ·≈–∑”Àπâ“∑’Ë

‚¥¬°“√‡√‘Ë¡µâπ¢—ÈπµÕπµ“¡≈”¥—∫¢Õß°“√º≈‘µ

glucocorticoid µ—«Õ¬à“ß¢Õß “√‡√àß°“√À≈—Ëß‡™àππ’È

‰¥â·°à catecholamines, vasopressin ·≈–

oxytocin(12-14) ∑’Ëπà“ π„®§◊Õ  ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡

‡§√’¬¥µà“ßÊ (‡™àπ §«“¡‡§√’¬¥∑’Ë‡ªìπ§«“¡‡¬Áπ

°—∫§«“¡¥—π‚≈À‘µµË”)  “¡“√∂°√–µÿâπ·∫∫Õ¬à“ß

°“√À≈—Ë ß¢Õß “√‡√à ß°“√À≈—Ë ß∑’Ë·µ°µà“ß°—π‰ª

‡ªìπ°“√· ¥ß„Àâ‡ÀÁπ«à“°“√µÕ∫ πÕßµàÕ§«“¡

‡§√’¬¥ ·∫∫‡¥’¬«°—πÀ√◊Õ‡À¡◊Õπ°—πµàÕ ‘Ëß∑’Ë∑”„Àâ

‡°‘¥§«“¡‡§√’¬¥Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëßπ—Èπ‡ªìπ°“√

Õ∏‘∫“¬∑’Ëßà“¬®π‡°‘π‰ª

≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß¢Õß·°π HPA °—∫°“√

µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥ ®–·µ°µà“ß°—π‰ª¢÷ÈπÕ¬Ÿà

°—∫«à “Õ‘π∑√’¬å ‰¥â ‡º™‘≠°—∫ ‘Ë ß∑’Ë∑”„Àâ ‡°‘¥§«“¡

‡§√’¬¥‡æ’¬ß§√—Èß‡¥’¬« ‡°‘π°«à“Àπ÷Ëß§√—Èß À√◊Õ‡ªìπ

√–¬–‡«≈“¬“«π“πµ‘¥µàÕ°—π · ¥ß«à“°“√µÕ∫ πÕß

µàÕ§«“¡‡§√’¬¥ “¡“√∂‡ª≈’Ë¬π·ª≈ß‰¥âÕ¬à“ß

¡“°∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫§«“¡∂’Ë·≈–™à«ß‡«≈“¢Õß°“√

‡º™‘≠µàÕ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥·°π HPA

ª√–°Õ∫¥â«¬≈”¥—∫¢—Èπ∑’Ë≈¥À≈—Ëπ°—π‰ª¢ÕßŒÕ√å‚¡π

∑’Ë ‡°’Ë ¬«¢âÕß„π°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥

ŒÕ√å‚¡π‡À≈à“π’È  ‰¥â·°à CRF º≈‘µ¢÷Èπ‚¥¬

hypothalamus ACTH ‡ªìπŒÕ√å‚¡π∑’Ëº≈‘µ¢÷Èπ

‚¥¬ anterior lobe ¢Õß pituitary ·≈– cortisol ´÷Ëß

‡ªìπ peripheral hormone ∑’ËÀ≈—ËßÕÕ°¡“®“° adrenal

cortex °“√ª≈¥ª≈àÕ¬¢Õß CRF ∫“ß à«π∂Ÿ°§«∫§ÿ¡

‚¥¬ circadian pacemaker ∑’Ëµ—ÈßÕ¬Ÿà„π  suprachiasmatic

nucleus ¢Õß hypothalamus °“√À≈—Ëß¢ÕßŒÕ√å‚¡π

π’È®– Ÿß∑’Ë ÿ¥µÕπ‡™â“ „π§π∑’Ë„°≈â‡«≈“µ◊ËππÕπ

°“√À≈—Ëß¢Õß CRF µ“¡ª°µ‘®–∂Ÿ°°√–µÿâπ‚¥¬ ‘Ëß∑’Ë

∑”„Àâ‡°‘¥§«“¡‡§√’¬¥™π‘¥µà“ßÊ ∑—Èß∑“ß®‘µ„® (‡™àπ

°“√ Õ∫‰≈àª√–®”ªï) ·≈–∑“ß √’√«‘∑¬“ (‡™àπ °“√
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ªï∑’Ë 47  ©∫—∫∑’Ë 3  ©∫—∫ºπ«°
§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

Õ¥Õ“À“√ Õÿ≥À¿Ÿ¡‘≈¥≈ßÀ√◊Õ°“√Õ—°‡ ∫)(12)

 ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥¬—ß°√–µÿâπ°“√ª≈¥

ª≈àÕ¬¢Õß arginine vasopressin (AVP) ‚¥¬

paraventricular nucleus (PVN) neurons ‡™àπ‡¥’¬«

°—∫ CRF. AVP ‡ªìπ “√‡√àß°“√À≈—Ëß ”À√—∫ ACTH

 à«π ACTH ®–°√–µÿâπ°“√ª≈¥ª≈àÕ¬¢Õß cortisol

®“° adrenal gland ´÷Ëß®–‡ª≈’Ë¬π·ª≈ß energy

metabolism ·≈–Àπâ“∑’ËÕ◊ËπÊ ‡æ◊ËÕ‡µ√’¬¡æ√âÕ¡

Õ‘π∑√’¬å ”À√—∫®—¥°“√°—∫«‘°ƒµ°“√≥å∑’Ë ‡°‘¥¢÷Èπ

 —≠≠“≥π”‡¢â“∑’Ë —¡æ—π∏å°—∫§«“¡‡§√’¬¥Õ—π´—∫´âÕπ

¡’°“√√«¡Àπà«¬„π parvocellular neurons ¢Õß

PVN ´÷Ëß∑”Àπâ“∑’Ë°√–µÿâπÀ√◊Õ¬—∫¬—Èß°“√À≈—Ëß¢Õß

CRF ·≈– AVP  ”À√—∫ glucocorticoids √«¡∑—Èß

√Ÿª·∫∫ —ß‡§√“–Àå ‡™àπ dexamethasone ‡¡◊ËÕÀ≈—Ëß

ÕÕ°¡“·≈â«®–°¥°“√ —ß‡§√“–Àå·≈–°“√ª≈¥ª≈àÕ¬

¢Õß CRF ·≈– ACTH „π≈—°…≥–‡™àππ’È∑”„Àâ

glucocorticoids ¬—∫¬—Èß°“√ —ß‡§√“–Àåµ—«‡Õß(12,14)

(¿“æ∑’Ë 4)

¿“æ∑’Ë 4

°“√§«∫§ÿ¡¢Õß

 ¡Õß·≈–Àπâ“∑’Ë

 à«πª≈“¬
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°“√µÕ∫ πÕß¢Õß¿Ÿ¡‘§ÿâ¡°—πµàÕ§«“¡‡§√’¬¥

 à«πÀπ÷Ëß¢Õß°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥

ª√–°Õ∫¥â«¬ °“√¬—∫¬—ÈßÀπâ“∑’Ë¿Ÿ¡‘§ÿâ¡°—π‚¥¬

glucocorticoids Õ¬à“ß‰√°Áµ“¡ °“√¬—∫¬—Èßπ’ÈÕ“®

 –∑âÕπ„Àâ‡ÀÁπ∂÷ß°“√°√–∑”‡æ◊ËÕ™¥‡™¬ (compen-

satory action) ¢Õß·°π HPA ‡æ◊ËÕ∑”„Àâº≈∑“ß

 √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥Õ◊ËπÊ ≈¥≈ß §«“¡‡§√’¬¥

 “¡“√∂°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π‰¥âÀ≈“¬∑“ß¥â«¬°—π CRF

¥â«¬µ—«¢Õß¡—π‡Õß  “¡“√∂°√–µÿâπ°“√ª≈¥ª≈àÕ¬

¢Õß norepinephrine ∑“ß CRF receptors ∑’ËÕ¬Ÿà∫√‘‡«≥

locus coeruleus ´÷Ëß°√–µÿâπ sympathetic nervous

system ∑—Èß à«π°≈“ß ·≈– à«πª≈“¬ (πÕ° à«π°≈“ß)

·≈–¬—ß‡æ‘Ë¡°“√ª≈¥ª≈àÕ¬¢Õß epinephrine ®“°

adrenal medulla πÕ°®“°π—Èπ¬—ß¡’°“√‡™◊ËÕ¡‚¬ß

‚¥¬µ√ß¢Õß norepinephrine neurons ∑’Ëª√– “πµàÕ

°—∫ immune target cells ©–π—Èπ‡¡◊ËÕ¡’°“√‡º™‘≠°—∫

 ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥√–∫∫¿Ÿ¡‘§ÿâ¡°—π®–∂Ÿ°

°√–µÿâπÕ¬à“ß√ÿπ·√ß √«¡∑—Èß humoral immune

factors (cytokines) ‡™àπ interleukin-1 (IL-1) ·≈–

IL-6 ®–∂Ÿ°ª≈Õ¥ª≈àÕ¬ÕÕ°¡“ cytokines ‡À≈à“π’È

¥â«¬µ—«¢Õß¡—π‡Õß “¡“√∂∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬

¢Õß CRF ´÷Ëßµ“¡∑ƒ…Æ’·≈â«®–°≈—∫‰ª∑”Àπâ“∑’Ë‡æ‘Ë¡

°“√°√–µÿâπ¢Õß glucocorticoid ‚¥¬π—¬π’È®–‡ÀÁπ«à“

¡’°“√®”°—¥°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π¥â«¬µ—«‡Õß(10)

§«“¡‡§√’¬¥‡°’Ë¬«°—∫«‘∂’™’«‘µ ‡™àπ °“√À¬à“√â“ß

°“√ Õ∫ °“√¥Ÿ·≈≠“µ‘∑’Ë‡®Á∫ªÉ«¬ ®“°°“√»÷°…“ ‡ªìπ

®”π«π¡“°æ∫«à“¡’º≈‡ ’¬µàÕ¿Ÿ¡‘§ÿâ¡°—πµâ“π‰«√— 

(antiviral immunity) „π§π ‡™àπ Õ—µ√“°“√°≈—∫‡ªìπ

´È”¢Õß herpes simplex virus ‡æ‘Ë¡¢÷Èπ À√◊Õ¿Ÿ¡‘§ÿâ¡°—π

¿“¬„π‡´≈≈å≈¥≈ß(10) „π°“√»÷°…“∑’Ë¡’°≈ÿà¡§«∫§ÿ¡

‚¥¬„Àâ°≈ÿà¡∑¥≈ÕßÕ“ “ ¡—§√‡º™‘≠°—∫§«“¡

‡§√’¬¥„π√–¥—∫ Ÿß º≈ª√“°Ø«à“°≈ÿà¡π’È¡’§«“¡‡ ’Ë¬ß

 Ÿß°«à“°≈ÿà¡∑’Ë¡’√–¥—∫§«“¡‡§√’¬¥µË” „π°“√‡°‘¥‚√§

À«—¥¿“¬À≈—ß°“√„Àâ‡™◊ÈÕ‰«√— ∑’Ë‡°’Ë¬«°—∫°“√À“¬„®

‡¢â“‰ª∑“ß®¡Ÿ°(15) „π°“√»÷°…“ à«π„À≠àæ∫«à“

§«“¡‡§√’¬¥‡©’¬∫æ≈—π‡æ‘Ë¡°‘®°√√¡¢Õß natural

killer cells ´÷Ëß‡¢â“¡“‡°’Ë¬«¢âÕß„π√–¬–·√° ‚¥¬‡ªìπ

 ◊ËÕ°≈“ß¢Õß°“√µÕ∫ πÕß∑’Ë‰¡à®”‡æ“–‡®“–®ß

µàÕ°“√µ‘¥‡™◊ÈÕ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈¢Õß§«“¡

‡§√’¬¥‡√◊ÈÕ√—ß∑’Ë¡’µàÕ°‘®°√√¡¢Õß natural killer

cells °≈—∫ª√“°ØÕÕ°¡“‰¡à™—¥‡®π ¥—ßπ—ÈπÕ“®‡ªìπ

‰ª‰¥â«à“º≈¢Õß§«“¡‡§√’¬¥µàÕÀπâ“∑’Ë¿Ÿ¡‘§ÿâ¡°—π

¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥¢Õß§«“¡‡§√’¬¥ °≈à“«§◊Õ§«“¡

‡§√’¬¥∑’Ë¡’ª√‘¡“≥πâÕ¬Õ“®‡æ‘Ë¡Àπâ“∑’Ë¿Ÿ¡‘§ÿâ¡°—π

·µà∂â“ª√‘¡“≥¢Õß§«“¡‡§√’¬¥¡“°‡°‘π‰ª°≈—∫¡’

º≈‡ ’¬µàÕ¿Ÿ¡‘§ÿâ¡°—π(10) §«“¡ ”§—≠„π¥â“π ÿ¢¿“æ

∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡‡§√’¬¥·≈–°“√‡ª≈’Ë¬π·ª≈ß

„π¿Ÿ¡‘§ÿâ¡°—π¬—ßµâÕß¡’°“√§âπ§«â“µàÕ‰ªÕ’°

Hypothalamic-Pituitary-Thyroid Axis

°“√ —ß‡§√“–Àå·≈–°“√ª≈¥ª≈àÕ¬¢ÕßŒÕ√å‚¡π

‰∑√Õ¬¥å (thyroid hormones) ∂Ÿ°§«∫§ÿ¡‚¥¬

hypothalamic pituitary-thyroid axis À√◊Õ·°π

HPT (¿“æ∑’Ë 5) ‡´≈≈åª√– “∑„π hypothalamus

 —ß‡§√“–Àå·≈–ª≈¥ª≈àÕ¬ thyroid-releasing

hormone (TRH) ´÷Ëß‡ªìπ peptide µ—«Àπ÷Ëß TRH ∂Ÿ°

‡°Á∫‰«â„π axon terminals „π median eminence ¢Õß

hypothalamus ®π°√–∑—Ëß∂Ÿ°ª≈¥ª≈àÕ¬‰ª Ÿà

pituitary portal circulation „π anterior pituitary

gland TRH ®–®—∫°—∫µ—«√—∫ (receptors) ∫π

thyrotroph cells ·≈–°√–µÿâπ°“√ª≈¥ª≈àÕ¬¢Õß

peptide hormone thyrotropin ÷́Ëß∫“ß∑’‡√’¬°«à“

thyroid-stimulating hormone (TSH) ‡´≈≈å

ª√– “∑¢Õß neuroendocrine hypothalamus

 —ß‡§√“–Àå·≈–ª≈¥ª≈àÕ¬ somatostatin ´÷Ëß‡ªìπ

peptide µ—«Àπ÷Ëß∑’Ë¬—∫¬—Èß°“√ª≈¥ª≈àÕ¬¢Õß TSH

·≈–¢Õß growth hormone ®“° anterior pituitary.

somatostatin ¬—ß∑”Àπâ“∑’Ë‡ªìπ “√ àßºà“πª√– “∑

µ—«Àπ÷Ëß„π ¡ÕßÀ≈“¬ à«π
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ªï∑’Ë 47  ©∫—∫∑’Ë 3  ©∫—∫ºπ«°
§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

À≈—ß®“° TRH ª≈¥ª≈àÕ¬ TSH ‡¢â“ Ÿà portal

circulation TSH ®–¡’º≈∑“ß‚¿™π“°“√µàÕ‡´≈≈å¢Õß

µàÕ¡‰∑√Õ¬¥å ´÷Ëß®– —ß‡§√“–ÀåŒÕ√å‚¡π Õßµ—«§◊Õ

triiodothyronine (T3) ·≈– tetraiodothyronine À√◊Õ

thyroxine (T4) T4 ‡ªìπŒÕ√å‚¡π¢ÕßµàÕ¡‰∑√Õ¬¥å

∑’Ë‡¥àπ™—¥∑’Ë ÿ¥·≈–∂Ÿ°À≈—Ëß‚¥¬µàÕ¡‰∑√Õ¬¥å ·≈–„π

∑’Ë ÿ¥°Á®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ T3 „π target cells(12,16-19)

Àπâ“∑’Ë¢Õß·°π HPT „π¿“«–‡§√’¬¥·≈–

¿“«–´÷¡‡»√â“

°“√µÕ∫ πÕß·∫∫ª√—∫µ—«µàÕ§«“¡‡§√’¬¥

Õ¬à“ß∑’Ëæ∫„π·°π HPA æ∫‰¥â‡™àπ‡¥’¬«°—∫„π·°π

¿“æ∑’Ë 5

‡π◊ÈÕ‡¬◊ËÕÕ◊ËπÊ

HPT √–À«à“ß∑’Ë¡’§«“¡‡§√’¬¥À√◊Õ§«“¡‡®Á∫ªÉ«¬

Àπâ“∑’Ë¢Õß·°π‰∑√Õ¬¥å ®–∂Ÿ°°¥∑”„Àâ°“√À≈—Ëß¢Õß

TSH ≈¥≈ß·≈–°“√‡ª≈’Ë¬π T4 ‡ªìπ T3 „π‡π◊ÈÕ‡¬◊ËÕ

 à«πª≈“¬°Á≈¥≈ß¥â«¬ √–À«à“ß°“√‡®Á∫ªÉ«¬‡©’¬∫

æ≈—πÀ√◊Õ‡√◊ÈÕ√—ß °“√√«¡µ—«¢Õß T4 °—∫ thyroid-

binding globulin (TBG) ‡æ‘Ë¡¢÷Èπ ·≈–¡’º≈∑”„Àâ

√–¥—∫¢ÕßŒÕ√å‚¡πÕ‘ √–≈¥≈ß ª√“°Ø°“√≥å‡À≈à“π’È

‡™◊ËÕ«à“‡ªìπ°“√ª√—∫µ—«‚¥¬¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ°“√

Õπÿ√—°…åæ≈—ßß“π‡Õ“‰«â ∫“ßÕ¬à“ß¢Õß°“√ª√—∫µ—«

‡À≈à“π’È§≈â“¬§≈÷ß°—∫∑’Ë‡°‘¥¢÷Èπ√–À«à“ß°“√Õ¥Õ“À“√

Hyperthyroidism ·≈– hypothyroidism ÷́Ëß

Õ“®‡°‘¥‰¥â®“°√Õ¬‚√§À√◊Õ∫“¥·º≈ (lesion) „π
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 à«π„¥ à«πÀπ÷Ëß¢Õß·°π HPT ¡’º≈Õ¬à“ß™—¥‡®πµàÕ

æƒµ‘°√√¡ °“√‡ª≈’Ë¬π·ª≈ß∫“ßÕ¬à“ß„π·°π HPT

Õ“®¡’§«“¡‡°’Ë¬«‚¬ß°—∫ major depression ∂÷ß·¡â«à“

®”π«π√âÕ¬≈–¢Õß§π∑’Ë‡ªìπ‚√§π’È·≈–º≈°√–∑∫

¢Õß°“√‡ª≈’Ë¬π·ª≈ß‡™àππ’È¬—ßπâÕ¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫°“√‡ª≈’Ë¬π·ª≈ß„π·°π HPA ¿“«– ÷́¡‡»√â“‰¡à

¡’º≈µàÕ√–¥—∫ŒÕ√å‚¡π‰∑√Õ¬¥å ·µà®–¡’§«“¡

 —¡æ—π∏å°—∫ a blunted TSH response µàÕ TRH

infusion ¡’√“¬ß“π∑’Ë∫àß«à“ diurnal variation ¢Õß

°“√ª≈¥ª≈àÕ¬ TSH ≈¥≈ß ·≈–Õ—µ√“°“√‡ª≈’Ë¬π

¢Õß T4 À√◊Õ T3 °Á≈¥≈ß¥â«¬ ¡’°“√»÷°…“∑’Ë· ¥ß

„Àâ‡ÀÁπ«à“°“√„Àâ T3 Õ“®‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß°“√

√—°…“¥â«¬¬“µâ“π´÷¡‡»√â“ (antidepressants) ·¡â„π

¢≥–∑’ËºŸâªÉ«¬‡ªìπ euthyroid ·µà‡¡◊ËÕ„Àâ T3 ‡æ’¬ß

Õ¬à“ß‡¥’¬«ª√“°Ø«à“‰¡à‰¥âº≈„π°“√√—°…“Õ“°“√

´÷¡‡»√â“  ‘Ëß∑’Ëπà“ π„®§◊ÕÕ“°“√∑“ßª√– “∑®‘µ‡«™

√«¡∑—Èß¢Õß¿“«– ÷́¡‡»√â“  “¡“√∂‡°‘¥¢÷Èπ‰¥â ‡¡◊ËÕ

√–¥—∫¢Õß free T4 À√◊Õ T3 ‡æ‘Ë¡¢÷Èπ Õ¬à“ß∑’Ë‡°‘¥¢÷Èπ

„π hyperthyroidism À√◊Õ‡¡◊ËÕ√–¥—∫¢Õß “√∑—Èß Õß

≈¥≈ßÕ¬à“ß∑’Ëæ∫„π hypothyroidism(12,14,16)

Hypothyroidism ¡—°‡°‘¥®“°§«“¡≈â¡‡À≈«

¢ÕßµàÕ¡‰∑√Õ¬¥å ·≈– “¡“√∂µ√«®æ∫‰¥â‚¥¬°“√

«—¥√–¥—∫¢Õß plasma TSH √–¥—∫¢Õß TSH ®– Ÿß

¢÷È π ‡æ◊Ë Õ¢—∫À√◊ Õº≈— °¥—πµà Õ¡‰∑√Õ¬¥å∑’Ë °”≈— ß

≈â¡‡À≈«°àÕπ∑’Ë√–¥—∫¢Õß T4 ·≈– T3 ®–º‘¥ª°µ‘

hypothyroidism ∑’Ë ‡°‘¥®“°§«“¡≈â¡‡À≈«„π

hypothalamus À√◊Õ pituitary ®–¡’≈—°…≥–‡©æ“–

§◊Õ √–¥—∫¢Õß TSH ∑’ËµË”  à«π hyperthyroidism®–¡’

√–¥—∫ T3 ·≈– T4 ∑’Ë Ÿß¢÷Èπ ´÷Ëß®–µâÕß·°â‰¢‡æ◊ËÕ«—¥

free thyroid hormones ‡æ√“–«à“ à«πÀπ÷Ëß¢Õß T4

·≈– T3 „ππÈ”‡≈◊Õ¥ (plasma) ®–‰ª®—∫°—∫ thyroid-

binding globulin (TBG)À√◊Õ thyroglobin(12)

 ¡¡µ‘∞“π‡°’Ë¬«°—∫°“√∫”√ÿß ¡Õß·≈–

§«“¡‡§√’¬¥ (Neurotrophic Hypothesis

and Stress)

¥— ß ‰¥â °≈à “ «¡“·≈â « ¡Õß¡’ ªØ‘ °‘ √‘ ¬ “µà Õ

§«“¡‡§√’¬¥∑—Èß‡©’¬∫æ≈—π ·≈–‡√◊ÈÕ√—ß ∫“ß à«π‚¥¬

°“√°√–µÿâπ·°π HPA  “√ glucocorticoids ‡™àπ

cortisol ÷́Ëß‡ªìπº≈‘µº≈ ÿ¥∑â“¬¢Õß«‘∂’π’È®–∑”Àπâ“∑’Ë

‚¥¬√«¡µ—«°—∫ cytoplasmic receptors °“√√«¡µ—«

‡™àππ’È®–‡Àπ’Ë¬«π”„Àâ‡°‘¥ translocation ¢Õß

receptors ‡À≈à“π’ÈµàÕπ‘«‡§≈’¬  ´÷Ëß®–‰ª®—∫°—∫ DNA

response elements ∑’Ë®”‡æ“–‡®“–®ß‡æ◊ËÕ°√–µÿâπ

À√◊Õ°¥°“√· ¥ßÕÕ°¢Õß gene À≈“¬µ—« À√◊Õ

¢—¥¢«“ß°—∫ signaling pathway ‚¥¬°“√√«¡µ—«°—∫

transcription factors Õ◊ËπÊ °‘®°√√¡¢Õß·°π

HPA ∂Ÿ°§«∫§ÿ¡‚¥¬ à«π¢Õß ¡ÕßÀ≈“¬·Ààß

√«¡∑—Èß amygdala ÷́Ëß¡’Õ‘∑∏‘æ≈„π°“√°√–µÿâπµàÕ

hypotha-lamic CRF-containing neurouns „π PVN

·≈– hippocampus ´÷Ëß¡’Õ‘∑∏‘æ≈„π°“√¬—∫¬—Èß(12)

(¿“æ∑’Ë 6)

¿“æ∑’Ë 6
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ªï∑’Ë 47  ©∫—∫∑’Ë 3  ©∫—∫ºπ«°
§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

Glucocorticoids ∑’Ë¡’º≈Õ¬à“ß·√ßµàÕ°‘®°√√¡

¢Õß hippocampal neurons  “¡“√∂„Àâº≈ªÑÕπ°≈—∫

(feedback) ∑’Ë∑√ßæ≈—ßµàÕ·°π HPA „π¿“«–ª°µ‘

∑“ß √’√«‘∑¬“ glucocorticoids ®–‡æ‘Ë¡ hippocampal

inhibition ¢Õß°‘®°√√¡¢Õß·°π HPA Õ¬à“ß‰√

°Áµ“¡°“√∑’Ë glucocorticoids ¡’√–¥—∫ Ÿß‡ªìπ‡«≈“π“π

´÷Ëß‡°‘¥¢÷Èπ‡æ◊ËÕ‡ªìπ°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥

∑’Ë¬“«π“π ·≈–√ÿπ·√ßÕ“®∑”≈“¬‡´≈≈åª√– “∑„π

hippocampus ‰¥â °“√∑”≈“¬¥—ß°≈à“«Õ“®‡√‘Ë¡µâπ‚¥¬

°“√ Ÿ≠‡ ’¬ dendritic spines ∑’Ë¡’≈—°…≥–æ‘‡»…

Õ¬à“ß¡“° ·≈– “¡“√∂∑”„Àâ‡´≈≈åª√– “∑„π

hippocampus √—∫ ‘Ëß‡¢â“¡“∑’Ë®ÿ¥ª√– “πª√– “∑

(synaptic inputs) ‰¥âßà“¬¢÷Èπ(12,14,17-19) (¿“æ∑’Ë 7)

¿“æ∑’Ë 7  µ—«·∫∫¢Õß ¡¡µ‘∞“π‡°’Ë¬«°—∫°“√∫”√ÿß ¡Õß·≈–§«“¡‡§√’¬¥

(¥—¥·ª≈ß®“° Duman RS, Heninger GR, Neslter EJ. Arch Gen Psychiatry 1997;54:597.)
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°“√ Ÿ≠‡ ’¬ dendritic spines ‡À≈à“π’ÈÕ“®™à«¬

≈¥°“√¬—∫¬—Èß¢Õß hippocampus ∑’Ë¡’µàÕ·°π HPA

º≈∑’Ëµ“¡¡“°Á§◊Õ√–¥—∫¢Õß glucocorticoids ∑’Ë‰À≈

‡«’¬πÕ¬Ÿà „π°√–· ‚≈À‘µ®–‡æ‘Ë¡¢÷Èπ·≈–°≈—∫‰ª

∑”≈“¬ hippocampus ¡“°¢÷ÈπÕ’°¥â«¬ º≈∑“ßæ¬“∏‘

«‘∑¬“∑’Ëµ“¡¡“¢Õß°√–∫«π°“√ªÑÕπ°≈—∫∑’Ë‡ªìπ∫«°

(§◊Õ°“√°√–µÿâπ) Õ“®∑”„Àâ‡°‘¥ hypercortisolemic

state ·≈–§«“¡º‘¥ª°µ‘Õ◊ËπÊ „π°“√§«∫§ÿ¡¢Õß

·°π HPA ´÷Ëß‡ªìπ≈—°…≥–‡©æ“–¢ÕßºŸâªÉ«¬∑’Ë¡’¿“«–

´÷¡‡»√â“∫“ß√“¬(14)

§«“¡‡§√’¬¥¬—ßÕ“®∑”≈“¬‡´≈≈åª√– “∑„π

hippocampus ‚¥¬«‘∏’Õ◊ËπÊ Õ’°À≈“¬Õ¬à“ß Õ“®∑”≈“¬

‡´≈≈åª√– “∑‡À≈à“π’È ‚¥¬°“√°√–µÿâπ√–∫∫ “√

 àßºà“πª√– “∑∑’Ë®”‡æ“– µ—«Õ¬à“ß°“√°√–µÿâπ

glutamate Õ¬à“ßµàÕ‡π◊ËÕß∑’Ë ‡´≈≈åª√– “∑¢Õß

hippocampus ∑’Ë‡°‘¥¢÷Èπ‡π◊ËÕß®“°°“√µÕ∫ πÕßµàÕ

§«“¡‡§√’¬¥Õ“®‡Àπ’Ë¬«π”°≈‰°°“√°√–µÿâπ∑’Ë‡ªìπ

æ‘… ‡¡◊ËÕ¡’°“√∫“¥‡®Á∫À√◊Õ°“√∑”≈“¬¢Õß‡´≈≈å

§«“¡®√‘ß§«“¡‡§√’¬¥®–‡æ‘Ë¡§«“¡ÕàÕπ·Õ¢Õß

hippocampal pyramidal neurons µàÕ ‘Ëß°√–µÿâπ∑’Ë

‡ªìπæ‘…À≈“¬√Ÿª·∫∫ πÕ°®“°π—Èπ§«“¡‡§√’¬¥¬—ß

≈¥°“√· ¥ßÕÕ°¢Õß brain-derived neurotrophic

factor (BDNF) „π‡´≈≈å¢Õß hippocampus ∑’Ë¡’§«“¡

ÕàÕπ·ÕÕ¬Ÿà·≈â«Õ’°¥â«¬

Hippocampus ¡’‡´≈≈å∑’Ë ”§—≠Õ¬Ÿà “¡™π‘¥ §◊Õ

CA1, CA3 pyramidal cells ·≈– dental gyrus

granule cells (¿“æ∑’Ë 4) ‡´≈≈å∑—Èß “¡™π‘¥∂Ÿ°‡™◊ËÕ¡

‚¥¬ mossy fiber (mf) ·≈– Schaffer collateral (SC)

pathway §«“¡‡§√’¬¥‡√◊ÈÕ√—ß≈¥°“√· ¥ßÕÕ°¢Õß

BDNF „π hippocampus ́ ÷Ëß∑”„Àâ‡°‘¥°“√ΩÉÕ¢Õß CA3

neuron ·≈–‡æ‘Ë¡§«“¡ÕàÕπ·ÕµàÕ ‘Ëß∑’Ë‡ªìπÕ—πµ√“¬

À√◊Õ°àÕ„Àâ‡°‘¥∫“¥·º≈µàÕ‡´≈≈åª√– “∑ √–¥—∫¢Õß

glucocorticoids ∑’Ë‡æ‘Ë¡¢÷Èπ‡√◊ÈÕ√—ß¬—ß≈¥§«“¡Õ¬Ÿà√Õ¥

¢Õß‡´≈≈åª√– “∑‡À≈à“π’È ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√

√—°…“¥â«¬¬“·°â´÷¡‡»√â“ (antidepressant treatment)

«‘∏’À≈—ßπ’È°≈—∫‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß BDNF √«¡∑—Èß

¢Õß tyrosine kinases receptors B (TrkB) °“√

‡æ‘Ë¡¢÷Èπ¢Õß norepinephrine (NE) ·≈– serotonin

(5-HT) ·≈–¬—ßªÑÕß°—π down-regulation ¢Õß BDNF

∑’Ë‡°‘¥®“°§«“¡‡§√’¬¥Õ’°¥â«¬ °‘®°√√¡‡À≈à“π’È®–

™à«¬‡æ‘Ë¡°“√·µ° “¢“¢Õß dendrite ·≈–§«“¡Õ¬Ÿà

√Õ¥¢Õß‡´≈≈åª√– “∑ À√◊Õ™à«¬´àÕ¡À√◊ÕªÑÕß°—π

‡´≈≈åª√– “∑‰¡à„Àâ∂Ÿ°∑”≈“¬Õ’°µàÕ‰ª(12,17-19)

§«“¡√Ÿâæ◊Èπ∞“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π

¿Ÿ¡‘§ÿâ¡°—π (immunity) À¡“¬∂÷ß §«“¡ “¡“√∂

¢Õß√à“ß°“¬∑’Ë®–ªÑÕß°—πµπ‡Õß®“°®ÿ≈‘π∑√’¬å∑’Ë°”≈—ß

∫ÿ°√ÿ°‡¢â“¡“À√◊Õ™’«æ‘… (toxins) ‡æ◊ËÕ‡ªìπ°“√

ªÑÕß°—π®ÿ≈‘π∑√’¬å¡“°¡“¬À≈“¬™π‘¥∑’ËÕ“®‡ªìπ

Õ—πµ√“¬·≈–¡’Õ¬Ÿà„π ‘Ëß·«¥≈âÕ¡ §π‡√“®÷ßµâÕß

 √â“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‡æ◊ËÕ∑’Ë®–√Ÿâ®—°ºŸâ∫ÿ°√ÿ°∑’Ë·ª≈°

ª≈Õ¡ √«¡∑—Èß°≈‰°„π°“√¢®—¥ ‘Ëß‡À≈à“π’È °“√

µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π®– ”‡√Á®‰¥â µâÕßÕ“»—¬

√–∫∫°“√§«∫§ÿ¡‡™‘ßæ≈»“ µ√å∑’Ë«àÕß‰«·≈– —́∫´âÕπ

Õ¬à“ß¡“° ´÷Ëßª√–°Õ∫¥â«¬‡´≈≈å™π‘¥æ‘‡»… ·≈–

Õ«—¬«–∑’Ë‡°’Ë¬«°—∫√–∫∫πÈ”‡À≈◊Õß (lymphoid organs)

 ‘Ëß∑’Ë‡ªìπÀ—«„®¢Õß°“√∑”Àπâ“∑’Ë¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π

§◊Õ §«“¡ “¡“√∂∑’Ë®–·¬° çµ—«‡Õß (self)é ÕÕ°

®“° ç‰¡à„™àµ—«‡Õß (non-self)é √–∫∫¿Ÿ¡‘§ÿâ¡°—π

∑’Ë ¡’ µ— « „ Àâ Õ “ »— ¬ ∑ “ ß ¿Ÿ ¡‘ §ÿâ ¡ °— π ∑’Ë   “ ¡ “ √ ∂

(immunocompetent host) ®–√Ÿâ®—°‡´≈≈å¢Õß

µ—«‡Õß‚¥¬ çselfé markers ∑’Ëæ‘‡»… Õ¬à“ß‰√°Áµ“¡

‡¡◊ËÕ§«“¡ “¡“√∂∑’Ë ”§—≠¡“°‡™àππ’È∂Ÿ°∑”≈“¬

®π‰¡à “¡“√∂∑’Ë®–·¬°·¬– çµ—«‡Õßé ÕÕ°®“°

ç‰¡à„™àµ—«‡Õßé ‰¥â √à“ß°“¬°Á¡’§«“¡ÕàÕπ·Õ ·≈–∑”„Àâ

‡°‘¥µ—«„ÀâÕ“»—¬¢Õß‚√§ (a host of diseases) ‚√§

¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß (immunodeficiency disease)

·≈–¡–‡√Áß  “√„¥°Áµ“¡∑’Ë “¡“√∂°àÕ„Àâ‡°‘¥°“√

‡√‘Ë¡µâπ¢Õß°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π  “√π—Èπ

‡√’¬°«à“ “√°àÕ¿Ÿ¡‘µâ“π∑“π (antigen)  “√π’È ‰¥â·°à
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®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

‰«√—  ·∫§∑’‡√’¬ ª√ ‘µ ‡™◊ÈÕ√“·≈–‡π◊ÈÕ‡¬◊ËÕ®“°

∫ÿ§§≈Õ◊Ëπ

Õ«—¬«–∑’Ë‡°’Ë¬«°—∫√–∫∫πÈ”‡À≈◊Õß‡ªìπÕ«—¬«–

 ”§—≠¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π Õ«—¬«–‡À≈à“π’È®–µ—ÈßÕ¬Ÿà

µ“¡ à«πµà“ßÊ ∑—Ë«√à“ß°“¬·≈–√«¡∑—Èß‰¢°√–¥Ÿ°

µàÕ¡‰∑¡—  µàÕ¡πÈ”‡À≈◊Õß ¡â“¡ ·≈–‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«°—∫

√–∫∫πÈ”‡À≈◊ÕßÕ◊ËπÊ ‡´≈≈å∑’Ë°≈“¬‡ªìπ à«πÀπ÷Ëß¢Õß

¿Ÿ¡‘§ÿâ¡°—π¡’µâπ°”‡π‘¥¡“®“° stem cells À√◊Õ

precursor cells „π‰¢°√–¥Ÿ° ∫“ß à«πæ—≤π“‰ª

‡ªìπ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ lymphocytes „π¢≥–∑’Ë à«π

Õ◊Ëπæ—≤π“‰ª‡ªìπ‡´≈≈å°≈◊π°‘π (phagocyte) ‡¡Á¥

‡≈◊Õ¥¢“« lymphocytes ¡’™π‘¥∑’Ë ”§—≠Õ¬Ÿà Õß™π‘¥ §◊Õ

B cells ∑’Ë‡√’¬°‡™àππ’È‡æ√“–«à“‡®√‘≠‡µ‘∫‚µ‡µÁ¡∑’Ë„π

‰¢°√–¥Ÿ° ·≈– T cells ´÷Ëß‡®√‘≠‡µÁ¡∑’Ë„πµàÕ¡‰∑¡— 

·¡â«à“ª√–™“°√¢Õß‡´≈≈å‡À≈à“π’È®–∑”Àπâ“∑’Ë·µ°µà“ß

°—π·µà‚¥¬∑—Ë«‰ª®–∑”ß“π√à«¡°—π ‡æ◊ËÕ°àÕ„Àâ‡°‘¥°“√

µÕ∫ πÕß∑“ß¿Ÿ¡§ÿâ¡°—π B cell immunity À√◊Õ∫“ß

∑’‡√’¬°«à“ humoral immunity ∑”Àπâ“∑’Ë‚¥¬Õ“»—¬

 ◊ËÕ°≈“ß §◊Õ  “√¿Ÿ¡‘µâ“π∑“π (antibody) ´÷Ëß‡ªìπ

‚¡‡≈°ÿ≈¢Õß‚ª√µ’π∑’Ë∑”„Àâ ‡°‘¥°“√ªÑÕß°—πµàÕ

®ÿ≈™’æ°àÕ‚√§ (pathogens) ¿“¬πÕ°‡´≈≈å ‡™àπ

·∫§∑’‡√’¬ ∑ÿ°Ê B cell ®– √â“ß “√¿Ÿ¡‘µâ“π∑“π∑’Ë

®”‡æ“–‡®“–®ß ·≈– “√¿Ÿ¡‘µâ“π∑“π·µà≈–µ—«®–®—∫

À√◊Õ√«¡µ—«°—∫ “√°àÕ¿Ÿ¡‘µâ“π∑“π (antigen) ∑’Ë

®”‡æ“–‡®“–®ß‡™àπ°—π §≈â“¬°—∫·¡à°ÿ≠·® ·≈–

≈Ÿ°°ÿ≠·®∑’Ë‡¢â“°—π‰¥âæÕ¥’  “√¿Ÿ¡‘µâ“π∑“π™à«¬°”®—¥

√à“ß°“¬„Àâæâπ®“°ºŸâ∫ÿ°√ÿ°‚¥¬°≈‰°∫“ßÕ¬à“ß ∑—Èßπ’È

¢÷ÈπÕ¬Ÿà°—∫ “√°àÕ¿Ÿ¡‘µâ“π∑“π∑’Ë®”‡æ“–‡®“–®ß  à«π

T cell immunity ∑’Ë‡√’¬°Õ’°Õ¬à“ßÀπ÷Ëß«à“ cell-mediated

immunity ∑”„Àâ‡°‘¥°“√ªÑÕß°—πµàÕ®ÿ≈™’æ°àÕ‚√§

¿“¬„π‡´≈≈å ‡™àπ ‰«√—  T cell ¡’Õ¬Ÿà Õß™π‘¥§◊Õ

regulatory T cells ´÷Ëß√«¡ çhelperé T cells ·≈–

çsuppressoré T cells ·≈–  cytotoxic À√◊Õ çkilleré

T cell ´÷Ëß®–¶à“‡´≈≈å‡¡◊ËÕ¡’°“√ —¡º— 

‡¡◊Ë Õ√à “ ß°“¬‡º™‘≠°—∫ºŸâ ∫ÿ °√ÿ °∑’Ë Õ “® ‡ªìπ

Õ—πµ√“¬ √–∫∫¿Ÿ¡‘§ÿâ¡°—π∑—Èß∑’Ë®”‡æ“–‡®“–®ß ·≈–

‰¡à®”‡æ“–‡®“–®ß®–∂Ÿ°°√–µÿâπ ¿Ÿ¡‘§ÿâ¡°—π∑’Ë ◊∫

∑Õ¥∑“ß°√√¡æ—π∏ÿå (innate immunity) ´÷Ëß∫“ß∑’

‡√’¬°«à“§«“¡µâ“π∑“π∑“ß∏√√¡™“µ‘ (natural

resistance) ®–√«∫√«¡°≈‰°∑’Ë‰¡à®”‡æ“–‡®“–®ß∑—Èß

¿“¬πÕ°·≈–¿“¬„π °≈‰°¿“¬πÕ° ‰¥â·°à º‘«Àπ—ß

‡¬◊ËÕ‡¡◊Õ° ·≈–°“√§—¥À≈—Ëß®“°√à“ß°“¬ ®–™à«¬

ªÑÕß°—π®ÿ≈™’æ°àÕ‚√§‰¡à„Àâ‡¢â“ Ÿà√à“ß°“¬ Õ¬à“ß‰√

°Áµ“¡∂â“ ‘Ëß°’¥¢«“ß∑“ß√à“ß°“¬‡À≈à“π’È≈â¡‡À≈«

°≈‰°∑’Ë‰¡à®”‡æ“–‡®“–®ß¿“¬„π ‡™àπ °“√°≈◊π°‘π

‡´≈≈å (phagocytosis) ®–‡°‘¥¢÷Èπ ·≈–°“√Õ—°‡ ∫°Á

‡°‘¥µ“¡¡“ ∂â“°≈‰°‡À≈à“π’È‡°‘¥≈â¡‡À≈«Õ’° °≈‰°

¿Ÿ¡‘§ÿâ¡°—π B cell À√◊Õ T cell ∑’Ë®”‡æ“–‡®“–®ß®–

‡¢â“¡“∑”Àπâ“∑’Ë·∑π

°“√µÕ∫ πÕß∑“ß‡´≈≈å À√◊Õ “√πÈ” (cellular

and humoral responses) ‡À≈à“π’ÈÕ¬Ÿà„π°≈ÿà¡¢Õß

¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡°‘¥¿“¬À≈—ßÀ√◊Õ‡°’Ë¬«°—∫°“√ª√—∫µ—«

(acquired or adaptive immunity) ‰¡à‡À¡◊Õπ°—∫

¿Ÿ¡‘§ÿâ¡°—π∑’Ë ◊∫∑Õ¥ (∑“ß°√√¡æ—π∏ÿå) ¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡°‘¥

¿“¬À≈—ßπ’È®–‡°‘¥¢÷Èπ‡æ’¬ß‡«≈“„¥‡«≈“Àπ÷Ëß·≈–Õ“®

‡ªìπ‰¥â∑—Èß active À√◊Õ passive ¿Ÿ¡‘§ÿâ¡°—π·∫∫ active

‡°‘¥¢÷Èπ¿“¬À≈—ß°“√‡º™‘≠°—∫ “√°àÕ¿Ÿ¡‘µâ“π∑“π

∑—Èß„π°“√µÕ∫ πÕßµàÕ°“√µ‘¥‡™◊ÈÕÀ√◊ÕµàÕ°“√„Àâ

«—§´’π·≈–°“√°àÕ„Àâ‡°‘¥°“√ªÑÕß°—π™à«ß¬“«µàÕ

‚√§ µ—«Õ¬à“ß ∂â“‡√“‡°‘¥‡ªìπ‚√§À—¥ À√◊Õ‡§¬‰¥â√—∫

¿Ÿ¡‘§ÿâ¡°—πµâ“π‚√§À—¥µ—Èß·µà‡ªìπ‡¥Á° ‡√“®–¡’

acquired immunity ∑’Ë®”‡æ“–‡®“–®ß∑’ËªÑÕß°—π‡√“

‰¡à„Àâ‡°‘¥‚√§À—¥„π™à«ßÀ≈—ß¢Õß™’«‘µ „π∑“ßµ√ß

°—π¢â“¡  passive immunity ¡—°‡°‘¥¢÷Èπ∑—π∑’∑—π„¥

·≈–¡’™à«ß —Èπ ∑“√°‡°‘¥„À¡à∑’Ë·¡à¡’¿Ÿ¡‘§ÿâ¡°—πµàÕ

‚√§Õ’ ÿ°Õ’„ °Á®–‰¥â√—∫°“√ªÑÕß°—πµàÕ°“√‡°‘¥‚√§π’È

„π Õß “¡‡¥◊Õπ·√°¢Õß™’«‘µ ‡π◊ËÕß®“° acquired

antibodies ·∫∫ passive(20-22)
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°“√µÕ∫ πÕß¢Õßª√– “∑µàÕ¡‰√â∑àÕ·≈–

ª√– “∑¿Ÿ¡‘§ÿâ¡°—π (Neuroendocrine and

Neuroimmune Responses)

°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–∫∫µàÕ¡‰√â∑àÕ ª√– “∑

Õ‘ √– ·≈–¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°§«∫§ÿ¡‚¥¬√–∫∫ª√– “∑

 à«π°≈“ß∑’Ë∑”ß“π —́∫´âÕπ ‚¥¬Õ“»—¬‡§√◊Õ¢à“¬¢Õß

°≈ÿà¡‡´≈≈å∑’ËÕ¬Ÿà¿“¬„π·≈–√Õ∫ hypothalamus °≈ÿà¡

‡´≈≈å‡À≈à“π’È¡’∫∑∫“∑„π°“√§ß ¿“æ¢Õß¿“«–

∏”√ß¥ÿ≈ (homeostasis) ¿“¬„π√à“ß°“¬‡Õ“‰«â

Kiely(23) ‰¥â·∫àß°“√∑”ß“π¢Õß°≈ÿà¡‡´≈≈å¥—ß°≈à“«

ÕÕ°‡ªìπ Õß√–∫∫ §◊Õ ergotropic ·≈– trophotropic

system ∑—Èß Õß√–∫∫π’È®–∑”Àπâ“∑’Ëµ√ß¢â“¡°—π ·µà°Á

 π—∫ πÿπ´÷Ëß°—π·≈–°—π ‡æ◊ËÕ™à«¬„Àâ√à“ß°“¬Õ¬Ÿà„π

¿“«– ¡¥ÿ≈

Ergotropic System

√–∫∫π’È∑”Àπâ“∑’Ë ‡æ◊ËÕ‡µ√’¬¡æ√âÕ¡§π‡√“

 ”À√—∫°“√°√–∑”‡™‘ß∫«° (positive action) ∑’Ë¡’

≈—°…≥–‡©æ“– §◊Õ §«“¡µ◊Ëπµ—« °“√¬—Ë«¬ÿ §«“¡

µ◊Ëπ‡µâπ §«“¡µ÷ß¢Õß°≈â“¡‡π◊ÈÕ·≈–‚§√ß°√–¥Ÿ°∑’Ë

‡æ‘Ë¡¢÷Èπ °“√°√–µÿâπ¢Õß√–∫∫ª√– “∑ sympathetic

·≈–°“√À≈—Ëß¢Õß  catabolic hormone √–∫∫π’È§≈â“¬

°—∫°“√µÕ∫ πÕß∑’Ë Cannon(24) ‡√’¬°«à“ ç Ÿâ-À√◊Õ-

Àπ’é (çfight-or-flighté) ·µà¬—ß√«¡°“√‡ª≈’Ë¬π·ª≈ß

Õ◊ËπÊ Õ’°¡“°¡“¬„π√–∫∫ª√– “∑ sympathetic

·≈–µ—«·ª√‡ √‘¡∑“ßª√– “∑µàÕ¡‰√â∑àÕ·≈–

æƒµ‘°√√¡(25) (µ“√“ß∑’Ë 2)

„π√–∫∫π’ÈµâÕß„™âæ≈— ßß“πÕ¬à “ß√«¥‡√Á «

‡æ◊ËÕ®—¥°“√°—∫ ‘Ëß∑’ËµâÕß°“√®“° ‘Ëß·«¥≈âÕ¡∑’Ë‰¡à‰¥â

§“¥§‘¥¡“°àÕπ ‚¡‡≈°ÿ≈∑’Ë´—∫´âÕπ®–∂Ÿ°∑”≈“¬≈ß

‡ªìπ à«πª√–°Õ∫µà“ßÊ ‡™àπ fatty acids ·≈–

glucose ∑’Ë “¡“√∂‡ª≈’Ë¬π‡ªìπæ≈—ßß“π‰¥âÕ¬à“ß

√«¥‡√Á« °√–∫«π°“√ ◊∫æ—π∏ÿå·≈–°“√´àÕ¡·´¡®–™â“

≈ß µàÕ¡‰∑¡— À¥µ—«·≈–√–¥—∫¢Õß “√¿Ÿ¡‘µâ“π∑“π

(antibody) ·≈–‡¡Á¥‚≈À‘µ¢“«„π‡≈◊Õ¥°Á≈¥≈ß

ª√‘¡“µ√‡≈◊Õ¥ àßÕÕ°®“°À—«„®µàÕπ“∑’ (cardiac

output) ·≈–§«“¡¥—π‚≈À‘µ®–∑”„Àâ‡≈◊Õ¥‰À≈‰ª Ÿà

‡π◊ÈÕ‡¬◊ËÕ‰¥â‡√Á«¢÷Èπ °“√‰À≈¢Õß‡≈◊Õ¥‰ª ŸàÀ—«„®

°≈â“¡‡π◊ÈÕ  ¡Õß ¬—ß§ßÕ¬Ÿà„π ¿“æ‡¥‘¡À√◊Õ‡æ‘Ë¡¢÷Èπ

·µà°“√‰À≈¢Õß‡≈◊Õ¥‰ª Ÿà≈”‰ â ‰µ ·≈–º‘«Àπ—ß °≈—∫

µ—«·ª√‡ √‘¡ (Parameters) Ergotropic Trophotropic

√–∫∫ª√– “∑Õ‘ √– Sympathetic Parasympathetic

°“√‰À≈¢Õß‚≈À‘µ  ¡Õß·≈–°≈â“¡‡π◊ÈÕ ≈”‰ â ‰µ ·≈–º‘«Àπ—ß

°≈â“¡‡π◊ÈÕ·≈–‚§√ß°√–¥Ÿ° §«“¡µ÷ß‡æ‘Ë¡¢÷Èπ §«“¡µ÷ß≈¥≈ß

Àπâ“∑’Ë¿Ÿ¡‘§ÿâ¡°—π ≈¥≈ß ‡æ‘Ë¡¢÷Èπ

Àπâ“∑’Ë°“√ ◊∫æ—π∏ÿå ≈¥≈ß ‡æ‘Ë¡¢÷Èπ

°“√‡º“º≈“≠¿“¬„π√à“ß°“¬ °“√‡º“º≈“≠ °“√‡ª≈’Ë¬πÕ“À“√‡ªìπ°”≈—ß

(Metabolism) (Catabolism) ·≈–°≈â“¡‡π◊ÈÕ (Anabolism)

µ“√“ß∑’Ë 2 ≈—°…≥–‡©æ“–¢Õß√–∫∫ Ergotropic ·≈– Trophotropic
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≈¥≈ß ‡æ√“–«à“√à“ß°“¬¡’§«“¡®”‡ªìπ∑’Ë®–µâÕß„™â

‡≈◊Õ¥„π à«πÕ◊Ëπ¡“°°«à“ µàÕ¡“ Selye æ∫«à“πÕ°

®“°°“√‡ª≈’Ë ¬π·ª≈ß¥— ß°≈à “«¡’°“√À≈—Ë ß¢Õß

cortisol ¥â«¬√–À«à“ß°“√¬—Ë«¬ÿ(25)

Trophotropic System

√ – ∫ ∫ π’È µ √ ß °— π ¢â “ ¡ °— ∫ ° √ – ∫ « π ° “ √

ergotrophic ¥—ß°≈à“«·≈â« ‡ªìπ√–∫∫‡°’Ë¬«°—∫°“√

Õπÿ√—°…å¢Õßæ≈— ßß“π·≈–°“√ à́Õ¡·´¡ à«π∑’Ë

 ÷°À√Õ ¡’°“√‡ √‘¡ √â“ß ‘ËßªÑÕß°—π ‘Ëß‡√â“ (stimulus

barrier) ∑’Ë‡¢â“¡“°√–∑∫Õ¬Ÿà‡√◊ËÕ¬Ê §«“¡µ÷ß¢Õß

°≈â“¡‡π◊ÈÕ·≈–‚§√ß°√–¥Ÿ°≈¥≈ß Àπâ“∑’Ë¢Õß√–∫∫

ª√– “∑ parasympathetic ‡æ‘Ë¡¢÷Èπ √«¡∑—Èß°“√‰À≈

‡«’¬π¢Õß anabolic hormones √–∫∫π’È¡’≈—°…≥–

∑’Ë ”§—≠§◊Õ °“√ºàÕπ§≈“¬ ·≈–°“√ª√“»®“° ‘Ëß

§ÿ°§“¡∑’Ë¡“°√–∑∫

Anabolic hormones ™à«¬‡ √‘¡ √â“ß°“√ – ¡

æ≈—ßß“π §«“¡ßÕ°ß“¡ §«“¡‡®√‘≠‡µ‘∫‚µ °“√

´àÕ¡·´¡ ·≈–°“√§ß ¿“æ¢Õß°“√§«∫§ÿ¡µàÕ ‘Ëß

∑’Ë∑”„Àâµ‘¥‡™◊ÈÕ·≈– malignant cells ¿“¬„π√à“ß°“¬

πÕ°®“°π—Èπ√à“ß°“¬®– – ¡æ≈—ßß“πÀ√◊Õ glycogen

‰¢¡—π·≈–‚ª√µ’π‚¥¬ polymerization ¢Õß glucose,

fatty acids ·≈– amino acids °√–¥Ÿ°®–∂Ÿ°·∑π∑’Ë

‚¥¬ calcium salts ·º≈®–À“¬‚¥¬°“√ √â“ß‡´≈≈å

„À¡à·≈–‚¥¬‚ª√µ’π®“°¿“¬πÕ°‡´≈≈å √–∫∫¿Ÿ¡‘

§ÿâ¡°—π¬—ß§ß ¿“æÕ¬Ÿà‚¥¬¡’°“√º≈‘µ‡´≈≈å·≈– “√

¿Ÿ¡‘µâ“π∑“πÕ¬à“ßµàÕ‡π◊ËÕß„π‰¢°√–¥Ÿ° µàÕ¡‰∑¡— 

·≈– lymphoid tissues(26)

¥—ßπ—Èπ ‘Ëß¬—Ë«¬ÿ√–¥—∫µË”À√◊Õª“π°≈“ß®–°√–µÿâπ

ergotropic system, catabolic hormone ¢Õß√–∫∫

ª√– “∑ sympathetic ·≈–¬—∫¬—Èß√–∫∫ª√– “∑

parasympathetic „π¢≥–∑’Ë¡’√–¥—∫¢Õß°“√¬—Ë«¬ÿ Ÿß

°“√°√–µÿâπ¢Õß ergotropic system ®–√ÿπ·√ß¡“°

·≈–°“√µÕ∫ πÕß¢Õß trophotropic system ®–

‰¡à¡’‡≈¬ ∑’Ë√–¥—∫π’È¢Õß°“√¬—Ë«¬ÿ ‘Ëß‡√â“´÷Ëßµ“¡ª°µ‘®–

°àÕ„Àâ‡°‘¥ trophotropic response °≈—∫‰ª°√–µÿâπ

ergotropic response µ—«Õ¬à“ß °“√¡’ªí≠À“„π∑’Ë

∑”ß“π æÕ°≈—∫¡“∂÷ß∫â“π·∑π∑’Ë®–‰¥âæ—°ºàÕπ

°≈—∫Àßÿ¥Àß‘¥ ©ÿπ‡©’¬« ‚°√∏ßà“¬ ‡µ– ÿπ—¢· π√—°

¥à“«à“¿√√¬“·≈–≈Ÿ°

 ÿ¥∑â“¬„π√–¥—∫¢Õß°“√¬—Ë«¬ÿ∑’Ë√ÿπ·√ß∑’Ë ÿ¥∑—Èß

ergotropic ·≈– trophotropic systems ®–∂Ÿ°°√–µÿâπ

æ√âÕ¡°—π(25) µ—«Õ¬à“ß„π¢≥–∑’ËºŸâªÉ«¬¡’Õ“°“√«‘µ°

°—ß«≈‡¥àπ™—¥®–¡’°“√°√–µÿâπ¢Õß∑—Èß Õß√–∫∫  ‘Ëß

π”‡¢â“®“°∑—Èß Õß√–∫∫®–À≈—Ëß‰À≈‡¢â“ Ÿà cerebral

cortex ∑”„ÀâºŸâªÉ«¬‡°‘¥§«“¡√Ÿâ ÷°°≈—« À«“¥À«—Ëπ

ÕàÕπ·√ß ‡¢à“ÕàÕπ √à«¡°—∫¡◊Õ —Ëπ °“√°√–µÿâπæ√âÕ¡

°—π¢Õß√–∫∫ª√– “∑ sympathetic ·≈– parasym-

pathetic ®–∑”„Àâ‡°‘¥Õ“°“√‡Àß◊ËÕÕÕ°  À—«„®‡µâπ‡√Á«

§≈◊Ëπ‰ â Õ“‡®’¬π ∑âÕß‡¥‘π ·≈–ªí  “«–∫àÕ¬

®“°§«“¡√Ÿâ ¥— ß°≈à “«π’È §π‡√“ “¡“√∂§ß

 ¿“æ¢Õß°“√¡’ ÿ¢¿“æ¥’‡Õ“‰«â‰¥â °≈à“«§◊Õ‡¡◊ËÕ‡°‘¥

¡’™à«ß‡«≈“¢Õß°“√¬—Ë«¬ÿ®“° ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡

‡§√’¬¥·≈â« §π‡√“®–µâÕß¡’§«“¡ “¡“√∂„π°“√

®—¥°“√‡æ◊ËÕ„Àâ√à“ß°“¬§◊π Ÿà¿“«– ¡¥ÿ≈ ‚¥¬°“√ºàÕπ

§≈“¬ (relaxation) ‡æ◊ËÕ∑’Ë®–‡ √‘¡°”≈—ß∑√—æ¬“°√∑’Ë

À¡¥‰ª‚¥¬°“√‡º“º≈“≠Õ“À“√ (catabolism) ∂â“

‰¡à¡’°“√‡æ‘Ë¡‡µ‘¡æ≈—ß‡™àππ’È°Á®–‰¡à¡’°“√ à́Õ¡·´¡

°“√∑”≈“¬∑’Ë‡°‘¥¢÷Èπ √«¡∑—Èß®–‰¡à¡’°“√‡ΩÑ“√–«—ßµàÕ

®ÿ≈™’æ°àÕ‚√§ (pathogens) Õ’°¥â«¬ „πºŸâªÉ«¬∫“ß

√“¬§«“¡‡§√’¬¥°≈“¬‡ªìπ‡√◊ÈÕ√—ß·≈–°≈‰°„π°“√

®—¥°“√∂Ÿ°∑à«¡∑âπÕ¬à“ß√ÿπ·√ß §«“¡‡®Á∫ªÉ«¬∑“ß

®‘µ‡«™ ‡™àπ ‚√§´÷¡‡»√â“ ‚√§µ◊Ëπµ√–Àπ° À√◊Õ‚√§

∑“ß√à“ß°“¬ ‡™àπ ·º≈°√–‡æ“–Õ“À“√ ‚√§À◊¥ ‚√§

¿Ÿ¡‘·æâ À√◊Õ‚√§Õ◊ËπÊ Õ“®‡°‘¥¢÷Èπ‰¥â(27) ¥—ßπ—Èπ§«“¡

 ¡¥ÿ≈√–À«à“ß√–∫∫ª√– “∑ sympathetic ·≈–

parasympathetic ®÷ß‡ªìπ ‘Ëß®”‡ªìπ ”À√—∫°“√§ß

 ¿“æ‡æ◊ËÕ°àÕ„Àâ‡°‘¥¿“«–∏”√ß¥ÿ≈ (homeostasis)

·≈– ÿ¢¿“æ∑’Ë¥’∑—Èß∑“ß√à“ß°“¬·≈–®‘µ„®
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§«“¡‡§√’¬¥·≈–¿“«–´÷¡‡»√â“

ªí®®ÿ∫—π¡’·¢πß«‘™“„À¡à∑’Ë»÷°…“‡°’Ë¬«°—∫º≈

∑“ß √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥ ·≈–§«“¡ —¡æ—π∏å

¢Õß§«“¡‡§√’¬¥°—∫‚√§∑“ß√à“ß°“¬ ‡™àπ ®‘µª√– “∑

 √’√«‘∑¬“ (psychoneurophysiology) ®‘µª√– “∑

«‘∑¬“µàÕ¡‰√â∑àÕ (psychoneuroendocrinology)

®‘µª√– “∑«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π (psychoneuro-

immunology) ·≈–®‘µÀ∑—¬«‘∑¬“ (psycho-

cardiology)(29,29) ‡ªìπµâπ ¡’°“√»÷°…“∑’Ë· ¥ß∂÷ß§«“¡

 —¡æ—π∏å√–À«à“ß¿“«–´÷¡‡»√â“ (depression) ·≈– ‘Ëß

∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ (stressors) °—∫°“√ Õ∫

ª√‘¡“≥‡°’Ë¬«°—∫«‘∑¬“¿Ÿ¡‘§ÿâ¡°—π (immunological

assay)(30) ®“°°“√∑∫∑«π¥â«¬ meta-ananlysis

æ∫«à“ ‘Ëß∑’Ë‡°‘¥√à«¡°—π∑—Èß„π¿“«–´÷¡‡»√â“∑’Ë√ÿπ·√ß

(major depression) ·≈– ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥

‰¥â·°à (1) ¿“«–‡¡Á¥‡≈◊Õ¥¢“«¡“°‡°‘π (leukocytosis)

(2) Õ—µ√“ à«π CD4/ CD8 ‡æ‘Ë¡¢÷Èπ (3) °“√

µÕ∫ πÕß¥â«¬°“√‡æ‘Ë¡®”π«π¢Õß lymphocyte µàÕ

mitogen ≈¥≈ß ·≈– (4) NK-cell cytotoxicity ≈¥≈ß

‡¡◊ËÕ‰¡àπ“π¡“π’È¡’°“√»÷°…“À≈“¬·À≈àß∑’Ë

· ¥ß„Àâ‡ÀÁπ«à“ ‘Ëß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ “¡“√∂

™—°π”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß„π√–∫∫ª√– “∑(31)

·µà¬—ß‰¡à∑√“∫°≈‰°∑’Ë·πàπÕπ µàÕ¡“¡’°“√«‘®—¬∑’Ë

· ¥ß«à“§«“¡‡§√’¬¥πÕ°®“°®–∑”„Àâ‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß„π√–∫∫ª√– “∑·≈â« ¬—ß¡’º≈µàÕ°“√

‡ª≈’Ë¬π·ª≈ß„π‚§√ß √â“ß¢Õß‡´≈≈åª√– “∑ ®π

°√–∑—Ëß∑”„Àâ‡´≈≈åΩÉÕ≈ß·≈–µ“¬‰¥â ‚¥¬‡©æ“–∑’Ë

∫√‘‡«≥ hippocampus ‡™◊ËÕ«à“°≈‰°∑’Ë ”§—≠‡°’Ë¬«¢âÕß

°—∫ overactivity ¢Õß hypothalamic-pituitary-adrenal

(HPA) axis  ¿“æÕàÕπµ—«∑“ßª√– “∑ (neural

plasticity) ·≈– glucocorticoid neurotoxicity √«¡

∑—Èß°“√∑’Ë√–¥—∫¢Õß brain derived neurotropic factor

(BDNF) ≈¥≈ß(19,32,33)

‰¥â¡’°“√∑¥≈Õß„π —µ«å∑’Ë‡ªìπ Sprague-Dawley

rats ‚¥¬‡Àπ’Ë¬«π”„Àâ‡°‘¥§«“¡‡§√’¬¥∑’Ë√ÿπ·√ß 2 «‘∏’

«‘∏’·√°„Àâ°“√°—°¢—ß —µ«å„π°√ß‚¥¬·¬°ÕÕ°¡“‡ªìπ

æ‘‡»…®“°°≈ÿà¡ (restraint stress) π“π 21 «—π ·≈–

«‘∏’∑’Ë Õß©’¥ corticosterone ‡ªìπ‡«≈“ 21 «—π °≈ÿà¡

∑¥≈Õß∑’Ë∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ à«πÀπ÷Ëß‰¥â√—∫¬“

tianeptine ¥â«¬°“√©’¥°àÕπ°“√·¬°¢—ß·≈–°àÕπ°“√

∑”„Àâ‡°‘¥§«“¡‡§√’¬¥ ‚¥¬°“√©’¥ corticosterone

µ“¡ º≈ª√“°Ø«à“ tianeptine  “¡“√∂™à«¬™–≈Õ

·≈–¬— ∫¬—È ß ° “ √∑”≈“¬¢Õß „¬ª√– “∑π” ‡¢â “

(dendrites) ¢Õß‡´≈≈åª√– “∑∫√‘‡«≥ CA3 ¢Õß

hippocampus ∑’Ë‡ªìπº≈¢Õß§«“¡‡§√’¬¥ ·≈–¢Õß

corticosterone ¬“π’È‡ªìπ¬“·°â´÷¡‡»√â“°≈ÿà¡ selective

serotonin reuptake enhancer (SSRE)(34-36)

´÷Ëß‡æ‘Ë¡√–¥—∫¢Õß reuptake ¢Õß serotonin ·≈–

∑”„Àâ serotonin neurotransmission ¥’¢÷Èπ ¥—ßπ—Èπ

tianeptine ®÷ß¡’º≈„π°“√ªÑÕß°—π ·≈–°“√√—°…“°“√

∑”≈“¬¢Õß‡´≈≈åª√– “∑„π∫√‘‡«≥ hippocampus

®“°§«“¡‡§√’¬¥(15,16) ¬“π’È¡’§ÿ≥ ¡∫—µ‘æ‘‡»…„π°“√

ªÑÕß°—π¥—ß°≈à“«„π¢≥–∑’Ë °“√∑¥≈Õß·∫∫‡¥’¬«°—π

‚¥¬„™â ¬“·°â´÷¡‡»√â“°≈ÿà¡ selective serotonin

reuptake inhibitors (SSRIs)   ‡™àπ fluoxetine À√◊Õ

°≈ÿà¡ tricyclic antidepressants (TCAs) ‡™àπ

desipramine ¬—ß‰¡à¡’º≈‡™àππ’È(34-36)

§«“¡‡§√’ ¬¥·≈–¿“«– ÷́¡ ‡»√â “¡’º≈µàÕ

§«“¡ÕàÕπµ—«∑“ßª√– “∑ (neural plasticity) À√◊Õ

°“√®—¥µ—«·∫∫„À¡à (remodeling) ¢Õß‡´≈≈å

ª√– “∑„π hippocampus ∑’Ë‡°’Ë¬«°—∫°“√‡√’¬π√Ÿâ·≈–

§«“¡®” §«“¡º‘¥ª°µ‘∑’Ë‡°‘¥¢÷Èπ§◊Õ§«“¡‡§√’¬¥

 “¡“√∂≈¥°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å„π dentate

gyrus ·≈–∑”„Àâ‡°‘¥°“√ΩÉÕ¢Õß apical dendrites

¢Õß CA3 pyramidal neuron °“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫

glucocorticoids ‡√◊ÈÕ√—ß®“°§«“¡‡§√’¬¥¬—ß¡’ à«π

∑”≈“¬‡´≈≈åª√– “∑‡À≈à“π’È¥â«¬ °“√√—°…“¥â«¬¬“

·°â‡»√â“®–‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß brain-derived

neurotrophic factor (BDNF) √«¡∑—Èß¢Õß tyrosine

kinases receptor B (trk B) °“√‡æ‘Ë¡¢÷Èπ¢Õß
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ªï∑’Ë 47  ©∫—∫∑’Ë 3  ©∫—∫ºπ«°
§«“¡‡§√’¬¥·≈– √’√«‘∑¬“¢Õß§«“¡‡§√’¬¥

®”≈Õß ¥‘…¬«≥‘™, æ√‘È¡‡æ√“ ¥‘…¬«≥‘™

norepinephrine ·≈– serotonin ·≈–¬—ß™à«¬ªÑÕß°—π

down-regulation ¢Õß BDNF °‘®°√√¡‡À≈à“π’È®–

™à«¬‡æ‘Ë¡ neurogenesis ∑”„Àâ¡’°“√·µ° “¢“¢Õß

dendrites ¢Õß‡´≈≈åª√– “∑∑’Ë°”≈—ßΩÉÕ‡æ◊ËÕ°≈—∫§◊π

 Ÿà ¿“æª°µ‘ ·≈–¬—ß™à«¬ à́Õ¡·´¡‡´≈≈åª√– “∑‰¡à

„Àâ∂Ÿ°∑”≈“¬Õ’°µàÕ‰ª(37,38)

® – ‡ ÀÁ π ‰ ¥â «à “ „ π   ¡ Õ ß ºŸâ „ À ≠à  à « π ¢ Õ ß

hippocampus ®–¡’¿“«–ÕàÕπµ—«∑“ß‚§√ß √â“ß

(structural plasticity) „π√–¥—∫Àπ÷Ëß §«“¡‡§√’¬¥

 “¡“√∂°¥ neurogenesis ¢Õß dentate gyrus

granule neurons ·≈–§«“¡‡§√’¬¥∑’Ë‡°‘¥´È”Ê ∑”„Àâ

‡°‘¥ remodeling of dentrites „π CA3 pyramidal

cells ´÷Ëß‡ªìπ à«π ”§—≠ ‚¥¬®”‡æ“–„π°√–∫«π°“√

¢Õß§«“¡®” ∑—Èß Õß√Ÿª·∫∫¢Õß structural

remodeling ¢Õß hippocampus ¡’ ◊ËÕ°≈“ß‚¥¬

adrenal steroids ´÷Ëß∑”ß“π§«∫§Ÿà‰ª°—∫ excitatory

aminoacids (EAA) À√◊Õ glutamate ·≈– N-methyl-

D-aspartate (NMDA) receptors ∑—Èß EAA ·≈–

NMDA receptors ¬—ß‡°’Ë¬«¢âÕß°—∫°“√µ“¬¢Õß‡´≈≈å

ª√– “∑∑’Ë‡°‘¥„π pyramidal neurons ‚¥¬°“√™—°

°“√∫“¥‡®Á∫∑“ß ¡Õß ·≈–°“√¢“¥‡≈◊Õ¥ (ischemia)

·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß calcium hemeostasis ∑’Ë

‡°‘¥√à«¡°—∫§«“¡º‘¥ª°µ‘∑“ß°“√√Ÿâ∑’Ë —¡æ—π∏å°—∫

Õ“¬ÿ (age-related cognitive impairment)

¬“ tianeptine ‡ªìπ¬“·°â´÷¡‡»√â“∑’Ë¡’ª√– ‘∑∏‘-

º≈„π°“√ªÑÕß°—π·≈–°“√∑”„Àâ°≈—∫§◊π Ÿà¿“«–ª°µ‘

¢Õß§«“¡º‘¥ª°µ‘∑’Ë ‡°‘¥®“°§«“¡‡§√’¬¥ ·≈–

glucocorticoids ∑’Ë¡’µàÕ dendritic remodeling ®“°

°“√∑¥≈Õß„π —µ«å §«“¡º‘¥ª°µ‘‡™àππ’È°àÕ„Àâ‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß„π‚§√ß √â“ß¢Õß hippocampus

·≈–¡’º≈∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘∑“ß°“√√Ÿâ(39,40)

√–∫∫ “√ àßºà“πª√– “∑¬—ß¡’ à«π‡°’Ë¬«¢âÕß°—∫

dendritic remodeling √«¡∑—Èß EAA, serotonin, ·≈–

gamma-aminobutyric acid (GABA) ∑’Ë∑”ß“π

‡ √‘¡°—π°—∫  glucocorticoids ‡™◊ËÕ«à“ serotonin

™à«¬‡æ‘Ë¡ EAA activity ∑’Ë NMDA receptors ·≈–

°“√∑’Ë GABA - benzodiazepine-mediated inhibitory

activity ≈¥≈ß¡’ à«π∑”„Àâ‡°‘¥ remodeling ¡“°¢÷Èπ

‚¥¬ √ÿª√–∫∫µà“ßÊ ∑’Ë¡’ à«π√à«¡„π°“√∑”„Àâ‡°‘¥

dendritic remodeling ‰¥â·°à  (1) glutamate release

(2) NMDA receptor (3) benzodiazepine receptor

(4) serotonin release ·≈– (5) circulating

glucocorticoids(35,36)

°“√§âπæ∫‡À≈à“π’È· ß«à“§«“¡º‘¥ª°µ‘¢Õß

¿“«–ÕàÕπµ—«∑“ßª√– “∑Õ“®‡ªìπªí®®—¬ ”§—≠

Õ¬à“ßÀπ÷Ëß‡°’Ë¬«°—∫ “‡Àµÿ¢Õß§«“¡º‘¥ª°µ‘∑“ß

Õ“√¡≥å (mood disorders) ·≈–§«“¡√Ÿâ∑’Ë‰¥â¡’ à«π

™à «¬„π°“√æ—≤π“«‘ ∏’ °“√√—°…“·∫∫„À¡à∑’Ë ®–
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Abstract

Stress is an experience in human daily life. It is a state that can happen to everybody
regardless of age, sex, race and class. The concept of stress was first used in physics to mean
pressure or force on a system. Selye was among the first to use the term stress biologically and
stress can be defined as the nonspecific response of the body to any demand made upon it.
However, the recent concept of stress is as followed : "Stress is a state that occurs when the
external stimuli (namely, form, sound, smell, taste, tangible objects and mind - objects) come
into contact with the sense organs (namely, the eye, the ear, the nose, the tongue, the body and
the mind) giving rise to adaptation to deal with them."

According to Selye, the General Adaptation Syndrome (GAS) of stress is made up of
three stages : (1) Alarm reaction (2) Stage of resistance in which adaptation is ideally achieved;
and (3) Stage of exhaustion in which acquired adaptation or resistance may be lost. After
considerable research Holmes and Rahe developed the Social Readjustment Rating Scale
(SRRS) by using the Life Change Unit (LCU) to each of 43 items in accordance with the
amount, severity, and duration of adjustment each required. The SRRS can be utilized to
measure stressful life events.

The physiology of stress are related to neurotransmitter, endocrine and immune
responses to stressful events.  Studies have shown that corticotropin - releasing factor (CRF) as
a neurotransmitter and as a hormonal regulator of hypothalamic - pituitary - adrenal axis,
glutamate through N - methyl - D - aspartate (NMDA) receptors, hypothalamic - pituitary -
thyroid axis as well as neurotrophic hypothesis and gamma aminobutyric acid all play
important roles in the generation of the stress response or in modulating other stress -
responsive systems such as dopaminergic and noradrenergic brain circuitry.

Stress can produce structural changes by decreasing cell proliferation in the granule
cell layer and causing atrophy of the apical dendrites of CA3 pyramidal neurons of the
hippocampus. Stress - induced structural and cellular alterations or dysfunction of neuronal
plasticity in the hippocampus can contribute to the pathophysiology of depression.
Antidepressant treatment increases the expression of specific neurotrophic factors in limbic
structures such as brain - derived neurotrophic factor (BDNF), and also increases neurogenesis
in adult rat brain. These findings provides a new conceptual framework for the etiology of
mood disorders and for the development of novel therapeutic interventions in the future.
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