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∫∑§—¥¬àÕ

√–∫∫„π°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥π—∫«à“¡’§«“¡ ”§—≠Õ¬à“ß¡“°µàÕ ‘Ëß¡’™’«‘µ„π

°“√ª√—∫µ—«µàÕ¿“«–‡§√’¬¥√Ÿª·∫∫µà“ßÊ ®“°°“√»÷°…“„π ¡Õß à«π hippocampus ∑”„Àâæ∫«à“

 ¡Õß à«ππ’È‡ªìπ∫√‘‡«≥∑’Ë¡’§«“¡‰«Õ¬à“ß¡“°µàÕ§«“¡‡§√’¬¥·≈– stress hormones ‚¥¬°“√‰¥â

√—∫§«“¡‡§√’¬¥ È́”Ê àßº≈„Àâ¡’°“√À¥µ—«¢Õß dendrites „π∫√‘‡«≥ CA3 ·≈–¬—∫¬—Èß°“√‡°‘¥

neurogenesis ¢Õß dentate gyrus granule neurons º≈‡À≈à“π’È‡°‘¥®“° glucocorticoids √à«¡

°—∫°√¥Õ–¡‘‚π™π‘¥°√–µÿâπºà“π∑“ßµ—«√—∫ N-methyl-D-aspartate (NMDA) ·≈– “√ àßºà“π

ª√– “∑Õ◊ËπÊ ‡™àπ serotonin ·≈– GABA-benzodiazepine system °“√‡ª≈’Ë¬π·ª≈ß∑’Ë

hippocampus „π≈—°…≥–¥—ß°≈à“«¬—ßæ∫‰¥â„π ¡Õß¢ÕßºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘∑“ß®‘µ·≈–

æ◊ÈπÕ“√¡≥å´÷Ëß√«¡∑—Èß¿“«–´÷¡‡»√â“¥â«¬ ·≈–®–°≈—∫ Ÿà¿“«–ª°µ‘‰¥â‡¡◊ËÕ‰¥â√—∫°“√√—°…“¥â«¬¬“

·°â´÷¡‡»√â“ °“√∑’Ëæ∫«à“¬“·°â´÷¡‡»√â“ “¡“√∂°√–µÿâπ°“√‡°‘¥ neurogenesis ∑’Ë hippocampus

‰¥âπ—Èπ àßº≈„Àâ°“√»÷°…“‡°’Ë¬«°—∫°≈‰°¢Õß°“√‡°‘¥ √«¡∑—Èß°“√§âπ§«â“‡°’Ë¬«°—∫°“√√—°…“„π

§«“¡º‘¥ª°µ‘∑“ß®‘µ·≈–æ◊ÈπÕ“√¡≥å ¡’§«“¡°â“«Àπâ“¡“°¬‘Ëß¢÷Èπ «“√ “√ ¡“§¡®‘µ·æ∑¬å

·Ààßª√–‡∑»‰∑¬ 2545; 47(3) ©∫—∫ºπ«°: S29-S42.

§” ”§—≠ §«“¡‡§√’¬¥ §«“¡º‘¥ª°µ‘∑“ß¥â“π®‘µ„® hippocampus, structural plasticity,

¬“·°ấ ÷¡‡»√â“
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§«“¡‡§√’¬¥ (stress) ‡ªìπÕß§åª√–°Õ∫πÕ°

‡Àπ◊Õ®“°æ—π∏ÿ°√√¡∑’Ë¡’§«“¡ ”§—≠¡“°Õ¬à“ßÀπ÷Ëß

„π°“√‡°‘¥§«“¡º‘¥ª°µ‘∑“ß¥â“π®‘µ„® ´÷Ëß√«¡∂÷ß

°“√‡°‘¥¿“«–‚√§ ÷́¡‡»√â“¥â«¬ ∑—Èßπ’È§«“¡‡§√’¬¥®–

 àßº≈„Àâ‡°‘¥Õ“°“√· ¥ßÕÕ°¢Õß§«“¡º‘¥ª°µ‘

¢Õßæ◊ÈπÕ“√¡≥å ∑—Èß„π√Ÿª·∫∫‡©’¬∫æ≈—π À√◊Õ‡°‘¥

‡ªìπ´È” ·≈–¬—ß¡’º≈µàÕ°“√√—°…“„π∑“ß§≈‘π‘°Õ’°¥â«¬

Õ¬à“ß‰√°Áµ“¡°√–∫«π°“√¢Õß°“√‡°‘¥§«“¡º‘¥ª°µ‘

∑“ß√–∫∫ª√– “∑®“°§«“¡‡§√’¬¥π—Èπ¬—ß‰¡à‡ªìπ∑’Ë

∑√“∫·πà™—¥π—° °“√»÷°…“°√–∫«π°“√¥—ß°≈à“«Õ“®

™à«¬„Àâ¡’§«“¡‡¢â“„®‡°’Ë¬«°—∫º≈‡ ’¬∑’Ë‡°‘¥®“°§«“¡

‡§√’¬¥ ·π«∑“ß„π°“√ªÑÕß°—π √«¡∑—Èß°“√√—°…“º≈

‡ ’¬¢Õß§«“¡‡§√’¬¥∑’Ë¡’µàÕ∑—Èß√à“ß°“¬·≈–®‘µ„®

¢Õß¡πÿ…¬å‡√“‰¥â

°“√µÕ∫ πÕß∑“ß neuroendocrine µàÕ

§«“¡‡§√’¬¥
(9,11,21)

‚¥¬∑—Ë«‰ª·≈â«°√–∫«π°“√µÕ∫ πÕßµàÕ

§«“¡‡§√’¬¥‡°’Ë¬«¢âÕß°—∫µ—«°√–µÿâπ∑“ß¥â“π§«“¡

√Ÿâ ÷° (sensory stimuli) µ—«°√–µÿâπ‡À≈à“π’È®–°√–µÿâπ

‡´≈≈åª√– “∑∑’Ë‡ªìπµ—«√—∫§«“¡√Ÿâ ÷° (‡™àπ photo-

receptors, hair cells „π cochlea, pain fiber, µ—«√—∫

¥â“π°≈‘Ëπ √ ·≈– —¡º—  ‡ªìπµâπ) ‡æ◊ËÕπ” —≠≠“≥

ºà“π‡¢â“ Ÿà‡ âπ∑“ß∑’Ë‡©æ“–‡®“–®ß„π ¡Õß ´÷Ëß®–

ª√–¡«≈¢âÕ¡Ÿ≈ ¢¬“¬À√◊Õ°≈—Ëπ°√Õß —≠≠“≥ ·≈–

π”¢âÕ¡Ÿ≈§«“¡√Ÿâ ÷°À≈—ßª√—∫·µàß·≈â«‰ª Ÿà ¡Õß

 à«πÕ◊Ëπ °àÕ„Àâ‡°‘¥°“√µÕ∫ πÕßµàÕµ—«°√–µÿâπ

¥—ß°≈à“«  à«π¡“°·≈â«°“√µÕ∫ πÕß‡ªìπ√Ÿª·∫∫∑’Ë

 ≈—∫´—∫´âÕπ ·≈–¡—°‡°’Ë¬«¢âÕß∑—Èß°“√‡§≈◊ËÕπ‰À«

(motor) ·≈–§«“¡√Ÿâ§«“¡‡¢â“„® (cognition)  √«¡

∑—Èß°“√µÕ∫ πÕß∑“ß neuroendocrine ´÷Ëß‡°‘¥¢÷Èπ

·∫∫™â“Ê °“√µÕ∫ πÕß∑“ß√–∫∫ª√– “∑‡ªìπ à«π

 ”§—≠„π°“√∑”„Àâ ‘Ëß¡’™’«‘µ¥—ß°≈à“«·¬°À√◊ÕÀ≈∫

µ—«ÕÕ°®“°§«“¡‡§√’¬¥ „π¢≥–∑’Ë°“√‡ª≈’Ë¬π·ª≈ß

∑“ß neuroendocrine ∑”„Àâ°“√µÕ∫ πÕßµàÕ§«“¡

‡§√’¬¥§ßÕ¬Ÿà‰¥â∑—Èß‡æ◊ËÕÀ≈’°‡≈’Ë¬ßÀ√◊Õª√—∫µ—«

¿“¬„π√–∫∫ª√– “∑ à«π°≈“ßæ∫«à“¡’À≈“¬

∫√‘‡«≥∑’Ë “¡“√∂ √â“ß corticotropin-releasing

hormone (CRH) ‰¥â ∫√‘‡«≥∑’Ë¡’°“√ √â“ß CRH ¡“°

∑’Ë ÿ¥ ‰¥â·°à ‡´≈≈åª√– “∑„π medial parvocellular

nucleus (PVN) ¢Õß hypothalamus ‚¥¬©“¬ axons

‰ª∑’Ë median eminence ‡¡◊ËÕ¡’§«“¡‡§√’¬¥‡°‘¥¢÷Èπ

®– àßº≈°√–µÿâπ°“√À≈—Ëß¢Õß CRH ‡¢â“ Ÿà‡ âπ‡≈◊Õ¥

portal ·≈–∑”„Àâ‡´≈≈å„π anterior pituitary gland

À≈—Ëß adrenocorticotropic hormone (ACTH)

‡¢â“ Ÿà°√–· ‡≈◊Õ¥ ACTH ®–°√–µÿâπµ—«√—∫∑’Ë

adrenocortical cells ∑”„Àâ¡’°“√ √â“ß·≈–À≈—Ëß

glucocorticoids ‡¢â“ Ÿà°√–· ‡≈◊Õ¥ ∑—Èßπ’È gluco-

corticoids ∑’Ëæ∫¡“°„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡‰¥â·°à

cortisol √–∫∫°“√§«∫§ÿ¡°“√µÕ∫ πÕß∑’Ë‰¥â

°≈à“«‰ª·≈â«¢â“ßµâππ’È®–‡ªìπ∑’Ë√Ÿâ®—°°—π¥’«à“ ‡ªìπ

hypothalamic-pituitary-adrenal (HPA) axis

(¿“æ∑’Ë 1) ÷́Ëß‡ªìπ√–∫∫∑’Ë¡’§«“¡ ”§—≠¡“°„π°“√

µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥

CRH ¡’§«“¡ ”§—≠„π°“√∑”„Àâ‡°‘¥°√–∫«π

°“√∑’Ë√–∫∫ª√– “∑ à«π°≈“ßµÕ∫ πÕßµàÕ§«“¡

‡§√’¬¥ „πªí®®ÿ∫—π¬—ßæ∫‡´≈≈åª√– “∑∑’Ë “¡“√∂

 √â“ß CRH Õ¬Ÿà„π ¡ÕßÕ’°À≈“¬Ê  à«π ÷́Ëß∑”„Àâ

‡™◊ËÕ«à“ CRH πà“®–¡’§«“¡ ”§—≠„π°“√µÕ∫ πÕß

∑’Ë¡’µàÕ§«“¡‡§√’¬¥Õ’°À≈“¬√Ÿª·∫∫∑’Ëæ∫„π√–∫∫

ª√– “∑ à«π°≈“ß  ‡™àπ

- ∑’Ë ¡Õß à«π cerebral cortex ‡°’Ë¬«°—∫

≈—°…≥–∑“ßæƒµ‘°√√¡ (behavior) ·≈–°“√‡√’¬π√Ÿâ

(cognition)

- ∑’Ë amygdala ´÷ËßÕ¬Ÿà„π limbic system

‡°’Ë¬«¢âÕß°—∫°“√µÕ∫ πÕß¥â“π§«“¡À«“¥°≈—«

(fear) ·≈–§«“¡«‘µ°°—ß«≈ (anxiety) axons ®“°

‡´≈≈åª√– “∑π’È¬—ß‡¢â“‰ª Ÿà ¡Õß„π∫√‘‡«≥   brainstem

∑”„Àâ¡’ à«π„π°“√∑”ß“π¢Õß√–∫∫ª√– “∑Õ—µ‚π¡—µ‘

(autonomic) Õ’°¥â«¬

§«“¡‡§√’¬¥°—∫∫∑∫“∑¢Õß hippocampus

„πæ¬“∏‘°”‡π‘¥¢Õß¿“«–‚√§ ÷́¡‡»√â“

®‘πµπ“  —µ¬“»—¬
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¿“æ∑’Ë 1 ·ºπ¿Ÿ ¡‘ · ¥ß°“ √§«∫§ÿ ¡° “ √À≈—Ë ß
corticosteroids „π°“√µÕ∫ πÕßµàÕ
§«“¡‡§√’¬¥ (stress) ‚¥¬‡°’Ë¬«¢âÕß∑—Èß
Limbic system ·≈– Hypothalamus-
Pituitary-Adrenal (HPA) axis ∑—Èßπ’È
°“√‡°‘¥ negative feedback ®–
ºà“π corticosteroid receptors ∑—Èß
™π‘¥ mineralocorticoid (MR) ·≈–
glucocorticoid (GR) receptors (¥—¥
·ª≈ß®“° Refs. 11&21)

- æ∫√à«¡„π‡´≈≈åª√– “∑°≈ÿà¡ noradrenergic

·≈– serotonergic ∑’ËÕ¬Ÿà∫√‘‡«≥ locus ceruleus ·≈–

raphe nucleus ÷́Ëß¡’§«“¡ ”§—≠„π°“√ª√—∫°“√

µÕ∫ πÕß¢Õß√à“ß°“¬µàÕ§«“¡«‘µ°°—ß«≈°“√

‡ª≈’Ë¬π·ª≈ß¢Õßæ◊ÈπÕ“√¡≥å  (mood) ·≈–§«“¡

‡§√’¬¥

CRH ÕÕ°ƒ∑∏‘Ïºà“π∑“ßµ—«√—∫À√◊Õ receptors

2 ™π‘¥ ‰¥â·°à CRHR 1 ·≈– CRHR 2 ´÷Ëß receptors

∑—Èß 2 ™π‘¥π’Èæ∫‰¥â„π√–∫∫ª√– “∑∑—Ë«‰ª Õ¬à“ß‰√

°Áµ“¡ CRHR 1 æ∫¡“°„π√–∫∫ª√– “∑ à«π°≈“ß

„π¢≥–∑’Ë CRHR 2 æ∫¡“°∑’Ë‡π◊ÈÕ‡¬◊ËÕ√Õ∫πÕ°

Glucocorticoids ‡ªìπ steroidal hormones

À≈—Ëß®“° adrenal gland ∑’Ë®—¥‡ªìπ “√´÷Ëß¡’ƒ∑∏‘ÏµàÕ

‡π◊ÈÕ‡¬◊ËÕ√Õ∫πÕ° ‡™àπ ¡’º≈ª√—∫‡ª≈’Ë¬π enzyme

metabolism ¢Õß°≈â“¡‡π◊ÈÕ≈“¬ (skeletal muscle)

·≈–ª√—∫‡ª≈’Ë¬π°“√∑”Àπâ“∑’Ë¥â“π¿Ÿ¡‘§ÿâ¡°—π¢Õß

‡´≈≈å lymphocytes ‚¥¬ª°µ‘·≈â« ‘Ëß¡’™’«‘µ‚¥¬

∑—Ë«‰ª®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–À¬ÿ¥°“√µÕ∫ πÕß∑“ß

¥â“π neuroendocrine ∑’Ë¡’µàÕ§«“¡‡§√’¬¥‡¡◊ËÕ¿“«–

∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥À¡¥‰ª °√–∫«π°“√¬âÕπ

°≈—∫‡æ◊ËÕ¬—∫¬—Èß HPA axis „Àâ°≈—∫ Ÿà¿“«–ª°µ‘π—Èπ

‡°‘¥¢÷Èπ‚¥¬ºà“π steroid receptors ∑—Èß„π√–¥—∫

hypothalamus ·≈– à«π‡Àπ◊Õ hypothalamus ∑—Èßπ’È

 “¡“√∂æ∫ steroid receptors ‰¥â 2 ™π‘¥„π ¡Õß

‰¥â·°à high-affinity mineralocorticoid receptors

(MRs) ·≈– low-affinity glucocorticoid receptors

(GRs) ¿“¬„π ¡Õß à«π hippocampus ®–æ∫ MRs

‡ªìπ®”π«π¡“° ‡™◊ËÕ«à“¡’∫∑∫“∑„π°“√§«∫§ÿ¡

Acute Stress: the Roles of Hippocampus in

the Pathogenesis of Depression

Jintana Sattayasai
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°“√‡ª≈’Ë¬π·ª≈ß·∫∫§“∫ (circadian changes)

¢Õß°“√ √â“ß corticosteroids ·≈–°“√µÕ∫ πÕßµàÕ

§«“¡‡§√’¬¥(9)  ”À√—∫ GRs π—Èπ∂Ÿ°°√–µÿâπ‡¡◊ËÕ¡’

√–¥—∫À√◊Õ§«“¡‡¢â¡¢âπ¢Õß corticosteroids  ŸßÊ

‡™àπ„π°√≥’∑’Ë¡’§«“¡‡§√’¬¥‡°‘¥¢÷ÈπÕ¬à“ß‡√◊ÈÕ√—ß

À√◊Õ·∫∫‡©’¬∫æ≈—π (acute) ∑”„Àâ¡’°“√À≈—Ëß

corticosteroids ÕÕ°¡“Õ¬à“ß¡“°¡“¬

 ¡Õß à«π hippocampus ¡’§«“¡·µ°µà“ß®“°

 ¡Õß à«πÕ◊ËπÊ ∑’Ë¡’ à«π‡°’Ë¬«¢âÕß„π°√–∫«π°“√

¬âÕπ°≈—∫‡æ◊ËÕ¬—∫¬—Èß ‡æ√“–„π hippocampus æ∫‰¥â

∑—Èß MRs ·≈– GRs ∑”„Àâ hippocampus  “¡“√∂

ª√—∫·µàß°“√∑”ß“π¢Õß HPA axis ‚¥¬°“√µÕ∫

 πÕßµàÕ corticosteroids ∑’Ë√–¥—∫µà“ßÊ ‰¥âÕ¬à“ß

°«â“ß¢«“ß

§«“¡‡§√’¬¥°—∫ hippocampus

§«“¡º‘¥ª°µ‘¢Õß√–∫∫ª√– “∑„πÀ≈“¬Ê

√Ÿª·∫∫ ‡™àπ ¿“«–¢“¥ÕÕ° ‘́‡®π-¢“¥‡≈◊Õ¥

(hypoxia-ischemia)  °“√™—°„π‚√§≈¡™—° (seizure)

√«¡∑—Èß¿“«–πÈ”µ“≈„π‡≈◊Õ¥µË” (hypoglycemia)

¡—°°àÕ„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬‡´≈≈åª√– “∑„π ¡Õß∫“ß

 à«π‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ¡Õß à«π hypothalamus

´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë¡’§«“¡‰«Õ¬à“ß¡“° °“√»÷°…“„π

 —µ«å∑¥≈Õßæ∫«à“°“√‰¥â√—∫ psychological stressors

 “¡“√∂°àÕ„Àâ‡°‘¥°“√À¥ (atrophy) ¢Õß CA
3

pyramidal neurons „π hippocampus ‰¥â °“√µ√«®

 Õ∫¥â«¬ magnetic resonance imaging „πºŸâªÉ«¬

¿“«–‚√§ ÷́¡‡»√â“·≈–¿“«–À≈—ß®“°‡°‘¥§«“¡

™Õ°™È”∑’Ë ¡Õß (post-traumatic brain disorder) °Á

· ¥ß„Àâ ‡ÀÁπ«à “ºŸâ ªÉ «¬ ‡À≈à “π’È ¡’ ª√‘ ¡ “µ√¢Õß

hippocampus ≈¥≈ß ¥—ßπ—Èπ®÷ß‡ªìπ∑’Ë π„®«à“

hippocampus Õ“®‡ªìπ ¡Õß à«π∑’Ë¡’§«“¡ ”§—≠

„π°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥·≈–‡ªìπ “‡Àµÿ

∑’Ë∑”„Àâæ∫≈—°…≥–°≈ÿà¡Õ“°“√∑—Èß affective

symptoms (°≈ÿà¡Õ“°“√∑“ßÕ“√¡≥å) ·≈– cognitive

symptoms (°≈ÿà¡Õ“°“√∑“ß§«“¡√Ÿâ§«“¡‡¢â“„®) „π

∫ÿ§§≈‰¥â√—∫¿“«–‡§√’¬¥·∫∫√ÿπ·√ß·≈–‡©’¬∫æ≈—π

À√◊Õ·∫∫‡√◊ÈÕ√—ß

„π hippocampus ¬—ß “¡“√∂æ∫µ—«√—∫¢Õß

serotonin ‚¥¬‡©æ“–™π‘¥ 5-HT
1A

 receptor ´÷Ëß¡’

¡“°¡“¬·≈–°√–®“¬µ—«Õ¬ŸàÕ¬à“ßÀπ“·πàπ ¥—ßπ—Èπ

¿“«–‡§√’¬¥ corticosteroids ·≈– 5-HT
1A

  receptor

„π hippocampus πà“®–¡’ à«π ”§—≠„π°“√‡°‘¥

§«“¡º‘¥ª°µ‘¢Õß°“√· ¥ßÕÕ°∑“ßÕ“√¡≥å8

®“°°“√∑¥≈Õß∑—Èß„π‚¡‡¥≈∑’Ë‡ªìπ·∫∫πÕ°°“¬

(in vitro) ·≈–·∫∫„π°“¬ (in vivo) æ∫«à“º≈

°√–∑∫¢Õß¿“«–µà“ßÊ ∑’Ë¡’µàÕ hippocampus

π—Èπ®–‡¥àπ™—¥µàÕ°“√‡°‘¥ plasticity 2 ™π‘¥ ‰¥â·°à

°“√‡°‘¥ neurogenesis „π dentate gyrus

granule neurons ·≈–°“√‡°‘¥ remodeling ¢Õß

dendrites „π CA
3
 pyramidal neurons ¢Õß

hippocampus(1,3,4,6,7,10,13-15) ∑—Èßπ’È°√–∫«π°“√

neurogenesis ·≈– dendrite remodeling ‡ªìπ

°√–∫«π°“√∑’Ë‡°‘¥¢÷Èπ‚¥¬°“√ª√– “π°“√∑”ß“π

¢Õß∑—Èß corticosteroids ·≈– “√ àßºà“πª√– “∑

(neurotransmitter) À≈“¬Ê µ—« ‡™àπ glutamate

·≈– serotonin

°“√§«∫§ÿ¡°√–∫«π°“√ neurogenesis „π

dentate gyrus

°“√‡°‘¥ neurogensesis „π dentate gyrus ®–

∂Ÿ°°√–∑∫‰¥â‚¥¬Õß§åª√–°Õ∫À≈“¬Õ¬à“ß (¿“æ∑’Ë 2)

„π hippocampus ®–æ∫ª≈“¬ª√– “∑∑’Ë„™â

 “√ àßºà“πª√– “∑ glutamate ‡ªìπ®”π«π¡“° ∑—Èßπ’È

glutamate ®—¥‡ªìπ “√ àßºà“πª√– “∑™π‘¥°√–µÿâπ

(excitatory neurotransmitter) ∑’Ë¡’§«“¡ ”§—≠¡“°

‡¡◊ËÕ¡’°“√∑”ß“π¢Õß‡´≈≈åª√– “∑ ®–∑”„Àâ¡’°“√

À≈—Ëß¢Õß glutamate ®“°ª≈“¬ª√– “∑ÕÕ°¡“ Ÿà

synapses ·≈–°√–µÿâπ glutamate receptors ‚¥¬

‡©æ“– receptor ™π‘¥ N-methyl-D-aspartate

§«“¡‡§√’¬¥°—∫∫∑∫“∑¢Õß hippocampus

„πæ¬“∏‘°”‡π‘¥¢Õß¿“«–‚√§ ÷́¡‡»√â“

®‘πµπ“  —µ¬“»—¬
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¿“æ∑’Ë 3 ¿“æ· ¥ß°≈‰°°“√‡ªìπ excitotoxin ¢Õß glutamate (®“° Ref. 2)

¿“æ∑’Ë 2  Õß§åª√–°Õ∫µà“ßÊ ∑’Ë¡’º≈µàÕ°“√‡°‘¥ hippocampal neurogenesis

  (®“° Refs. 13 & 15)

Acute Stress: the Roles of Hippocampus in

the Pathogenesis of Depression

Jintana Sattayasai
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(NMDA) °“√°√–µÿâπ NMDA receptor π’È àßº≈

∑”„Àâ‰ÕÕÕπ·§≈‡ ’́¬¡ºà“π‡¢â “ Ÿà¿“¬„π‡´≈≈å

ª√– “∑¡“°¢÷Èπ·≈–°àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß™π‘¥

∑’Ë¬“«π“π ‡™àπ‡°‘¥ long-term potentiation (LTP)

´÷Ëß¡’ à«π ”§—≠„π°“√‡°‘¥°√–∫«π°“√∑’Ë‡°’Ë¬«°—∫

§«“¡®” Õ¬à“ß‰√°Áµ“¡∂â“¡’°“√ – ¡¢Õß glutamate

∑’Ë synapses ¡“°‡°‘π‰ªÕ“®∑”„Àâ glutamate · ¥ß

ƒ∑∏‘Ï‡ªìπ çexcitotoxiné À√◊Õ “√æ‘…µàÕ‡´≈≈å

ª√– “∑ π—Ëπ§◊Õ‰ÕÕÕπ·§≈‡´’¬¡¿“¬„π‡´≈≈å®– Ÿß

¡“°®π°√–µÿâπ‡Õπ‰´¡å¡“°¡“¬·≈–°àÕ„Àâ‡°‘¥

°“√ ≈“¬¢Õß‚§√ß √â“ßµà“ßÊ ‡°‘¥§«“¡º‘¥ª°µ‘¢Õß

‚ª√µ’π ·≈– √â“ßÕπÿ¡Ÿ≈Õ‘ √–‡ªìπ®”π«π¡“°  àß

º≈„Àâ‡´≈≈åª√– “∑µ“¬„π∑’Ë ÿ¥ (¿“æ∑’Ë 3)

¿“¬„π ¡Õß hippocampus ¬—ß‡ªìπ‡ªÑ“À¡“¬

À≈—°„π°“√ÕÕ°ƒ∑∏‘Ï¢Õß glucocorticoids Õ’°¥â«¬

∑—Èßπ’È glucocorticoids „π√–¥—∫∑’ËµÕ∫ πÕßµàÕ§«“¡

‡§√’¬¥πâÕ¬Ê ®–‡ √‘¡°“√‡√’¬π√Ÿâ‚¥¬°“√‡√àß°“√‡°‘¥

synaptic plasticity „π hippocampus Õ¬à“ß‰√°Áµ“¡

„π¢π“¥ ŸßÊ glucocorticoids  “¡“√∂°àÕæ‘…µàÕ

‡´≈≈åª√– “∑‰¥â‚¥¬µ√ß‚¥¬∑”„Àâ√–¥—∫‰ÕÕÕπ

·§≈‡´’¬¡Õ‘ √–¿“¬„π‡´≈≈å‡æ‘Ë¡ Ÿß¢÷Èπ πÕ°®“°π’È¬—ß

 “¡“√∂‡ √‘¡°“√‡°‘¥æ‘…®“° “‡ÀµÿÕ◊ËπÊ ‰¥â‡™àπ°—π

∑—Èß§«“¡‡§√’¬¥ ·≈– glucocorticoid ®–‡æ‘Ë¡§«“¡

‡¢â¡¢âπ¢Õß glutamate ∑’Ë hippocampal synapses(17,20)

´÷Ëß‡™◊ËÕ«à“πà“®–‡°‘¥®“°°“√≈¥§«“¡ “¡“√∂„π°“√

°”®—¥ glutamate ÕÕ°®“° synapses ∑—Èßπ’È‡π◊ËÕß®“°

°“√¥÷ß glutamate °≈—∫‡¢â“ Ÿàª≈“¬ª√– “∑®–Õ“»—¬

°≈‰°∑’ËµâÕß„™âæ≈—ßß“π

®“°°“√»÷°…“‰¡àπ“π¡“π’È¬—ßæ∫«à“ serotonin

°Á‡ªìπ “√ àßºà“πª√– “∑∑’Ë¡’§«“¡ ”§—≠µàÕ°“√

‡°‘¥ neurogenesis ¥â«¬‡™àπ°—π(8) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

 “¡“√∂æ∫‰¥â„π dentate gyrus  ¢ÕßºŸâ„À≠à   serotonin

(‚¥¬°“√°√–µÿâπµ—«√—∫™π‘¥ 5-HT
1A

)  “¡“√∂‡ √‘¡

°“√‡°‘¥ neurogenesis ‰¥â  ®“°°“√∑’Ëµ—«√—∫ 5-HT
1A

π—Èπ æ∫‰¥â∑—Èß™π‘¥ presynaptic ·≈– postsynaptic

‚¥¬ presynaptic 5-HT
1A

 ¡’§«“¡ ”§—≠„π°“√

§«∫§ÿ¡°“√À≈—Ëß¢Õß serotonin „π≈—°…≥–¬âÕπ°≈—∫

·∫∫¬—∫¬—Èß º≈¢Õß§«“¡‡§√’¬¥ ¿“«–´÷¡‡»√â“·≈–

√–¥—∫ corticosteroids ∑’Ë¡’µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß

µ—«√—∫ 5-HT
1A

 ®–‡¥àπ™—¥µàÕ serotonin receptors

∑’Ë„¥π—Èπ¬—ß‰¡à∑√“∫·πà™—¥ Õ¬à“ß‰√°Áµ“¡ ®“°°“√

»÷°…“æ∫«à“°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥®–‡ªìπ„π≈—°…≥–

∑’Ë¡’ downregulation ¢Õß receptors ·≈–°“√„Àâ¬“

·°â´÷¡‡»√â“ (antidepressants) ®–ª√—∫ ¡¥ÿ≈¢Õßµ—«

√—∫ serotonin „Àâ°≈—∫ Ÿà√–¥—∫ª°µ‘

°“√‡°‘¥ neurogenesis „π dentate gyrus

 “¡“√∂‡ √‘¡À√◊Õ‡√àß‰¥â‚¥¬ “√®”æ«° neuro-

trophic factors À≈“¬™π‘¥(4,6) µ—«Õ¬à“ß‡™àπ brain-

derived neurotrophic factor (BDNF), glia-derived

neurotrophic factor (S100b), ·≈– insulin-like

growth factor-1(IGF-1 ∑—Èßπ’È BDNF ·≈– S100b

‡ªìπ neurotrophic factors ∑’Ë √â“ß¢÷Èπ¿“¬„π ¡Õß

 à«π IGF-1 ®– √â“ß®“°‡π◊ÈÕ‡¬◊ËÕµà“ßÊ ∑’ËÕ¬Ÿà√Õ∫πÕ°

‡™àπ µ—∫·≈–°≈â“¡‡π◊ÈÕ  IGF-1 ®–ºà“π blood-brain

barrier ·≈–ÕÕ°ƒ∑∏‘Ï°√–µÿâπ c-fos expression „π

dentate gyrus °“√»÷°…“„π —µ«å¬—ßæ∫«à“°“√ÕÕ°

°”≈—ß°“¬ “¡“√∂‡æ‘Ë¡°“√¥÷ß IGF-1 ‡¢â“ Ÿà√–∫∫

ª√– “∑ à«π°≈“ß‰¥â ®“°°“√∑’Ë IGF-1  “¡“√∂

ªÑÕß°—π°“√∑”≈“¬‡´≈≈åª√– “∑ ‡æ‘Ë¡°“√„™â°≈Ÿ‚§ 

·≈–‡æ‘Ë¡§«“¡®”‰¥â ·¡â„π —µ«å∑¥≈Õß∑’Ë¡’Õ“¬ÿ¡“°

®÷ß¡’ºŸâ π„®æ—≤π“¬“∑’Ë°√–µÿâπ°“√ √â“ß IGF-1

‚¥¬¬“¥—ß°≈à“«Õ“®‡ªìπ¬“·°â‚√§´÷¡‡»√â“ ÷́Ëß‰¡à

®”‡ªìπµâÕßºà“π blood-brain barrier °Á‰¥â(12)  √–∫∫

opioid °Á¡’ à«π —¡æ—π∏å°—∫°“√∑”ß“π¢Õß glutamate

∑’Ë hippocampus ¥â«¬‡™àπ°—π °“√°√–µÿâπ opioid

receptors ™π‘¥ delta ®–∑”„Àâ√–¥—∫¢Õß glutamate

∑’Ë synapses ‡æ‘Ë¡¡“°¢÷Èπ ‚¥¬°“√≈¥µ—«¢π àß

glutamate ‡¢â“‡´≈≈å glia ∑’Ë‡√’¬°«à“ GLT-1(6)

§«“¡‡§√’¬¥°—∫∫∑∫“∑¢Õß hippocampus

„πæ¬“∏‘°”‡π‘¥¢Õß¿“«–‚√§ ÷́¡‡»√â“

®‘πµπ“  —µ¬“»—¬
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°“√§«∫§ÿ¡°√–∫«π°“√ dendritic remodeling

°√–∫«π°“√ dendritic remodeling „π

hippocampus ‡ªìπ°√–∫«π°“√Àπ÷Ëß∑’Ë¡’§«“¡ ”§—≠

„π°“√‡°‘¥ plasticity ¢Õß ¡Õß „π —µ«å∑¥≈Õß

 “¡“√∂· ¥ß°“√‡°‘¥ dendritic remodeling ‰¥â‚¥¬

Õ“»—¬°“√¬âÕ¡¥â«¬ Golgi technique ·≈–«—¥§«“¡

¬“«√«¡∑—Èßµ√«® Õ∫°“√·µ°·¢πß¢Õß dendrites

‰¥â (¿“æ∑’Ë 4)

 “√∑’Ë¡’§«“¡ ”§—≠„π°“√§«∫§ÿ¡ dendritic

remodeling „π∫√‘‡«≥ CA3 ¢Õß hippocampus

‰¥â·°à glutamate (ºà“π µ—«√—∫ NMDA),

glucocorticoids, serotonin ·≈– GABA (gamma

amino butyric acid) °“√‡°‘¥§«“¡‡§√’¬¥ ÷́Ëß∑”„Àâ

¡’°“√À≈—Ëß¢Õß serotonin √«¡∑—Èß glucocorticoids

®–‡ √‘¡ƒ∑∏‘Ï¢Õß glutamate ∑”„Àâ¬—∫¬—Èß dendritic

remodeling ‰¥â ®“°¢âÕ¡Ÿ≈´÷Ëß‰¥â®“°°“√∑¥≈Õß„π

 —µ«å ·≈–°“√»÷°…“„πºŸâªÉ«¬Õ“® √ÿª‰¥â¥—ß·ºπ¿Ÿ¡‘

∑’Ë· ¥ß„π¿“æ∑’Ë 5

°“√‡°‘¥§«“¡‡§√’¬¥·∫∫∑’Ë √ÿπ·√ß‡©’¬∫

æ≈—π À√◊Õ‡√◊ÈÕ√—ß √«¡∑—Èß°“√∫“¥‡®Á∫„π≈—°…≥–

√Ÿª·∫∫µà“ßÊ ∑’Ë‡°‘¥°—∫ ¡Õß®–∑”„Àâ√–¥—∫¢Õß

glucocorticoids (cortisol) ‡æ‘Ë¡¡“°¢÷Èπ  àßº≈

„Àâ‡°‘¥¿“«–§«“¡º‘¥ª°µ‘„π°“√· ¥ßÕÕ°∑“ß

Õ“√¡≥å„πÀ≈“¬√Ÿª·∫∫ Õ“°“√∑’Ëæ∫‰¥â∫àÕ¬ ‰¥â·°à

¿“«–‚√§´÷¡‡»√â“ §«“¡º‘¥ª°µ‘π’È∂â“‰¡à “¡“√∂

§«∫§ÿ¡‰¥â°Á®– àßº≈‡ √‘¡„Àâ‡°‘¥§«“¡º‘¥ª°µ‘

¢Õß HPA axis ·≈–‡æ‘Ë¡√–¥—∫ glucocorticoids ¡“°

¬‘Ëß¢÷Èπ √–¥—∫ glucocorticoids ∑’Ë Ÿß®–¬—∫¬—Èß°√–∫«π

°“√ neurogenesis ·≈– dendritic remodeling „π

hippocampus ·≈–°àÕ„Àâ‡°‘¥°≈ÿà¡Õ“°“√∑’Ë°√–∑∫

§«“¡ “¡“√∂¥â“π§«“¡√Ÿâ§«“¡‡¢â“„® πÕ°®“°

§«“¡‡§√’¬¥ “¡“√∂∑”„Àâ‡°‘¥‰¥â∑—Èß°≈ÿà¡Õ“°“√

¥â“π affective ·≈– cognitive symptoms ·≈–º≈

‡ ’¬µàÕ hippocampus ·≈â« °“√‡°‘¥§«“¡º‘¥ª°µ‘

¥â“π neurogenesis ∑’Ë hippocampus °Á “¡“√∂∑”

„Àâ‡°‘¥ affective ·≈– cognitive symptoms ‰¥â‡™àπ

°—π
¿“æ∑’Ë 4 · ¥ß dendritic tree ¢Õß neurons „π

∫√‘‡«≥ CA3 ¢Õß hippocampus

A :  °≈ÿà¡§«∫§ÿ¡

B :  ¿“«–‡§√’¬¥ (stress) ∑”„Àâ‡°‘¥

dendritic atrophy

(®“° Ref. 10)

Acute Stress: the Roles of Hippocampus in

the Pathogenesis of Depression
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¬“·°â‚√§´÷¡‡»√â“°—∫ hippocampus

µ—È ß·µà ‡√‘Ë¡¡’°“√π”¬“·°â‚√§´÷¡‡»√â“°≈ÿà¡

monoamine oxidase inhibitors (MAOIs) ‡¢â“¡“

„™â„π∑“ß§≈‘π‘°À≈“¬ ‘∫ªï¡“·≈â«π—Èπ ¿“«–´÷¡

‡»√â“∂Ÿ°¡Õß‡ªìπ§«“¡º‘¥ª°µ‘∑“ß¥â“π™’«‡§¡’

(biochemical disorder) π—Ëπ§◊Õ‡°’Ë¬«¢âÕß°—∫§«“¡

º‘¥ª°µ‘¢Õß “√ àßºà“πª√– “∑‡ªìπÀ≈—°  “√ àß

ª√– “∑∑’Ë¡’ºŸâ„Àâ§«“¡ π„®°—π¡“°‰¥â·°à serotonin,

dopamine ·≈– noradrenaline Õ¬à“ß‰√°Áµ“¡‰¡àπ“π

¡“π’È‡√‘Ë¡¡’ºŸâ„Àâ§«“¡ π„®«à“¿“«–´÷¡‡»√â“πà“®–

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

 ¡Õß¥â«¬ ‚¥¬æ∫«à“„πºŸâªÉ«¬∑’Ë‡°‘¥Õ“°“√´÷¡‡»√â“

®–¡’ª√‘¡“µ√¢Õß hippocampus ≈¥≈ß ‡ªìπ∑’Ë∑√“∫

°—π¥’·≈â««à“ hippocampus ‡ªìπ ¡Õß à«π∑’Ë¡’§«“¡

 ”§—≠„π°√–∫«π°“√‡√’¬π√Ÿâ·≈–§«“¡®” §«“¡

À«“¥°≈—« ·≈–°“√§«∫§ÿ¡ neuroendocrine

system ®÷ß‡ªìπ∑’Ëπà“ π„®«à“°“√„™â¬“·°â´÷¡‡»√â“

®–°àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßµàÕ hippocampus

Õ¬à“ß‰√∫â“ß

¬“·°â‚√§ ÷́¡‡»√â“°—∫°“√‡°‘¥ hippocampal

neurogenesis

°“√»÷°…“°√–∫«π°“√ neurogenesis „π

hippocampus ÷́Ëß∑”„π —µ«å∑¥≈Õßπ—Èπ “¡“√∂∑”

‰¥â‚¥¬Õ“»—¬‡∑§π‘§∑“ß immunohistochemistry

¿“æ∑’Ë 5 ·ºπ¿Ÿ¡‘· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡

‡§√’¬¥ °≈ÿà¡Õ“°“√∑’Ëæ∫ ·≈–°“√‡ª≈’Ë¬π

·ª≈ß∑’Ë hippocampus

§«“¡‡§√’¬¥°—∫∫∑∫“∑¢Õß hippocampus

„πæ¬“∏‘°”‡π‘¥¢Õß¿“«–‚√§ ÷́¡‡»√â“
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‚¥¬°“√À“ª√‘¡“≥ bromodeoxyuridine (BrdU)

À√◊Õ phospho-cAMP response element binding

protein (pCREB) „π dentate gyrus °“√ π„®

µ√«®«—¥ CREB π—Èπ ‡π◊ËÕß®“°°√–∫«π°“√

neuronal plasticity ‡°’Ë¬«¢âÕß°—∫ CREB ‡ªìπµ—«

‡™◊ËÕ¡‚¬ß —≠≠“≥®“°¿“¬πÕ°‡´≈≈å ·≈–°àÕ„Àâ‡°‘¥

neuronal plasticity (¿“æ∑’Ë 6) πÕ°®“°π’È„π°√≥’

downregulation ¢Õß CREB ¬—ß “¡“√∂‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘ √’√«‘∑¬“¥—ß∑’Ëæ∫‡¡◊ËÕ‡°‘¥

¿“«– ÷́¡‡»√â“(4)

®“°º≈°“√∑¥≈Õß à«π„À≠àæ∫«à“ chronic

antidepressant treatment °àÕ„Àâ‡°‘¥°“√ upregu-

lation ¢Õß CREB expression √«¡∑—Èß°“√‡æ‘Ë¡¢÷Èπ

¢Õß BrdU ¥—ßπ—Èπ®÷ßÕ“® √ÿª‰¥â«à“¬“·°â´÷¡‡»√â“¡’º≈

‡ √‘¡°“√‡°‘¥ neuronal plasticity (∑—Èß neurogenesis

·≈– dendritic remodeling)(4) °“√∑¥≈Õßµ√«®«—¥

ª√‘¡“µ√¢Õß hippocampus ·≈– metabolites „π

 ¡ÕßÀ≈—ß°“√„Àâ tianeptine ÷́Ëß‡ªìπ selective

serotonin reuptake enhamcer (SSRE) °Á π—∫ πÿπ

°“√‡ √‘¡ neuronal plasticity ‡™àπ°—π(1)

¬“·°â´÷¡‡»√â“°—∫°“√‡√’¬π√Ÿâ·≈–§«“¡®”

®“°°“√∑’Ë neuronal plasticity ‡ªìπ°√–∫«π°“√

∑’Ë¡’§«“¡ ”§—≠µàÕ°“√‡√’¬π√Ÿâ·≈–§«“¡®” ¬“·°â‚√§

´÷¡‡»√â“®÷ßπà“®–¡’º≈¥’µàÕ cognitive symptoms ∑’Ë

æ∫„πºŸâªÉ«¬∑’Ë¡’§«“¡‡§√’¬¥À√◊Õ´÷¡‡»√â“¥â«¬

‡™àπ°—π ®“°°“√»÷°…“º≈¢Õß¬“·°â‚√§ ÷́¡‡»√â“∑’Ë¡’

µàÕ —µ«å∑¥≈Õß‚¥¬µ√«®«—¥ Pavlovian-instrumental

autoshaping learning task(16) ·≈– spatial memory(18)

¿“æ∑’Ë 6 °“√§«∫§ÿ¡ cyclic adenosine mono-phosphate (cAMP)-response element binding protein

(CREB) cascade ·≈–°“√ expression ¢Õß brain-derived neurotrophic factor (BDNF) ∑’Ë‡°‘¥

‚¥¬°“√„Àâ¬“·°â´÷¡‡»√â“ (antidepressant) (¥—¥·ª≈ß®“° Ref. 4)
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¿“æ∑’Ë 7 º≈¢Õß°“√»÷°…“„π —µ«å∑¥≈Õß (ÀπŸ¢“«) ‡¡◊ËÕ„Àâ¬“·°ấ ÷¡‡»√â“ ·≈– “√µà“ßÊ ∑’Ë¡’µàÕ°“√‡√’¬π√Ÿâ‚¥¬„™â

pavlovian'instrumental autoshaping learning task (¥—¥·ª≈ß®“° Ref. 16);

*=·µ°µà“ß®“°°≈ÿà¡ saline Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘, p<0.05;

+=·µ°µà“ß®“°°≈ÿà¡∑’Ë‚¬ß¥â«¬‡ âπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘, p<0.05; PCA = p- - chloroamphetamine

¬“·°â‚√§´÷¡‡»√â“°—∫√–∫∫ opioid

‡ªìπ∑’Ë∑√“∫°—π·≈â««à“§«“¡º‘¥ª°µ‘¢Õß opioid

peptide system ¿“¬„π√à“ß°“¬Õ“®¡’§«“¡ —¡æ—π∏å

°—∫æ¬“∏‘°”‡π‘¥¢Õß¿“«–‚√§´÷¡‡»√â“ ¥—ßπ—Èπº≈¢Õß

°“√„™â¬“·°â‚√§´÷¡‡»√â“°—∫√–¥—∫¢Õß “√ opioid „π

√à“ß°“¬®÷ß‡ªìπÕ’°¥â“πÀπ÷Ëß∑’Ë¡’ºŸâ π„® ®“°°“√»÷°…“

„π —µ«å∑¥≈Õßæ∫«à“°“√„Àâ¬“·°â‚√§´÷¡‡»√â“∑—Èß

°≈ÿà¡ SSRE ‡™àπ tianeptine ·≈–°≈ÿà¡ selective

serotonin reuptake inhibitor (SSRI) ‡™àπ fluoxetine

¡’º≈‡ª≈’Ë¬π·ª≈ß°“√À≈—Ëß¢Õß met-enkephalin

„π limbic-HPA axis ·≈–„πæ≈“ ¡“(5) ∑—Èßπ’È SSRE

æ∫«à“¬“·°â‚√§´÷¡‡»√â“∑’Ë®–¡’°≈‰°°“√ÕÕ°ƒ∑∏‘Ï

∑’Ë·µ°µà“ß°—π “¡“√∂‡æ‘Ë¡ conditioned responses

‰¥âÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ∑—Èßπ’È

°“√„Àâ¬“·°â‚√§´÷¡‡»√â“ tianeptine ¬—ß “¡“√∂·°â‰¢

º≈‡ ’¬µàÕ°“√‡√’¬π√Ÿâ∑’Ë‡°‘¥®“°¬“µâ“π cholinergic

(scopolamine) ·≈–¬“µâ“π glutamatergic

(dizocilpine) ‰¥âÕ’°¥â«¬ Õ¬à“ß‰√°Áµ“¡°“√„Àâ¬“·°â

´÷¡‡»√â“∑’Ë¡’°≈‰°µ√ß°—π¢â“¡ ‡™àπ°“√„Àâ tianeptine

(selective serotonin reuptake enhancer) √à«¡°—∫

fluoxetine (selective serotonin reuptake inhibitor)

®– àßº≈µâ“πƒ∑∏‘Ï (¿“æ∑’Ë 7)

§«“¡‡§√’¬¥°—∫∫∑∫“∑¢Õß hippocampus

„πæ¬“∏‘°”‡π‘¥¢Õß¿“«–‚√§ ÷́¡‡»√â“

®‘πµπ“  —µ¬“»—¬
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¿“æ∑’Ë 8 ·ºπ¿Ÿ¡‘ √ÿª°√–∫«π°“√µà“ßÊ ∑’Ë¬“·°â‚√§´÷¡‡»√â“Õ“®°àÕ„Àâ‡°‘¥°àÕπ∑’Ë®–æ∫°“√µÕ∫ πÕß∑“ß§≈‘π‘°

(¥—¥·ª≈ß®“° Ref. 19)

®–¡’º≈µàÕ∑—Èß√–¥—∫¢Õß met-enkephalin „π¢≥–

ª°µ‘·≈–„π°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥  à«π

SSRI ¡’‡©æ“–µàÕ°“√°√–µÿâπ¥â«¬§«“¡‡§√’¬¥

∫∑ √ÿª

®“°¢âÕ¡Ÿ≈∑’Ë· ¥ß„Àâ‡ÀÁπ§«“¡ ”§—≠¢Õß

hippocampus „π°“√µÕ∫ πÕßµàÕ§«“¡‡§√’¬¥

√«¡∑—Èß°“√¡’ à«π‡°’Ë¬«¢âÕß°—∫æ¬“∏‘°”‡π‘¥¢Õß

affective disorders µà“ßÊ ‚¥¬‡©æ“–¿“«–‚√§

´÷¡‡»√â“ ∑”„Àâ§«“¡‡¢â“„®‡°’Ë¬«°—∫·π«∑“ß°“√

√—°…“§«“¡º‘¥ª°µ‘∑—Èß∑“ß affective ·≈– cognitive

¡’‡æ‘Ë¡¡“°¢÷Èπ πÕ°®“°π’È¬—ß∑”„Àâ‡æ‘Ë¡§«“¡‡¢â“„®

‡°’Ë¬«°—∫∫∑∫“∑¢Õß¬“·°â‚√§ ÷́¡‡»√â“∑’Ë¡’µàÕ°“√

µÕ∫ πÕß„π∑“ß§≈‘π‘°¡“°¬‘Ëß¢÷ÈπÕ’°¥â«¬ ∑—Èßπ’È

∑”„Àâ§«“¡‡¢â“„®º≈∑“ß™’«‡§¡’ ∑’Ë‡πâπ‡©æ“–°“√

‡ª≈’Ë¬π·ª≈ß√–¥—∫¢Õß “√ àßºà“πª√– “∑ ‡ª≈’Ë¬π

‰ª Ÿàº≈°√–∑∫∑’Ëºà“π°√–∫«π°“√Õ◊ËπÊ Õ’°À≈“¬

Õ¬à“ß¥—ßÕ“® √ÿª‰¥â„π¿“æ∑’Ë 8 π—Ëπ§◊Õ¬“·°â‚√§´÷¡

‡»√â“πà“®–‡ªìπµ—«‡√‘Ë¡µâπ°√–µÿâπ°√–∫«π°“√µà“ßÊ

À≈“¬Õ¬à“ß‰√√à“ß°“¬°àÕπ∑’Ë®–°àÕ„Àâ‡°‘¥º≈°“√

√—°…“¥—ß∑’Ë§“¥À«—ß
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Abstract

The stress system coordinates the adaptive responses of the organism to stressors of

any kind. Studies of hippocampus as a target of stress and stress hormones have revealed a

considerable degree of structural plasticity in the adult brain. Repeated stress causes

shortening and debranching of dendrites in the CA3 region of the hippocampus and

suppress neurogenesis of dentate gyrus granule neurons. Both forms of structural remodelling

of the hippocampus appear to be reversible and are mediated by glucocorticoid hormones

working together with excitatory amino acids through N-methyl-D-aspartate (NMDA)

receptors, along with other neurotransmitters such as serotonin, and the GABA-benzodiazepine

system. The structural alterations of hippocampus also occur in patients with mood disorders,

especially depression. Studies demonstrate that these structural alterations are reverse upon

administration of antidepressants. The possibility that antidepressant treatment up-regulate

the hippocampal neurogenesis will stimulate new avenues of research to identify the cellular

and molecular basis of mood disorders as well as the development of novel therapeutic

strategies. J Psychiatr Assoc Thailand 2002; 47(3) Supplement: S29-S42.
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