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(Response-Oriented Theory of Stress)
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ANy wnusserwietadaliadas (predisposing
factor) ﬁuﬂﬁﬂnszﬁu (precipitating factor) 5%
ﬁgﬂﬂ)"m‘[ﬁlu (821 (a predisposition or the diathesis)
wazANMNBAULD (vulnerability) Gamsiialsa
Yutlhdensedu de “eiimnldAeenueien
(stressor)® (an‘l?; 3)

mqﬁ”'aﬁ’u anuliandes ANMNLAIYA ua AN
(Precursors) (Diathesis) (Stress) (Outcome)
?f‘m'm anuldenla
WUFNTTN AULDY \
P e Pt ~| vl
930 lanse
sz umsel waen mﬂu / MM
madeuily AsauAINNe 1Y
SEUSUST HAANULASEA
289730
. o ANNLATEHN
Hymvsaanudauds 19 AN
Tumasaunsh

i 3 aanvuanuliudeuneInuANNLASEA (The Diathesis-Stress Model)
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MBI IeENY UaTemedinw u
Wugnssy  wendinenlu waesInnedaden

Jalakazmadeu; Wy Uss unmsalmsiGeus

Twdedin Warwinsmaedalawas 9ey Aanw
FoudeluSoidnsiunatlaymniaanudauds
Tunsaunid ﬁalﬁiwﬂumqé?ﬁu (precursors)
Tums $e@nusauua (vulnerability) %SU
msiialse  agelsian sivhldiiaana
w3salugransirasdia Uy ssudulums
n’ssﬁu"lﬁ'mwm%uﬂamﬁﬂ?iyu “amsiilaun
anulidhlanuas wam admeluasauaiii
mlie3en anueIsame teNuazau g wie

& o o &
Wumssrunuaestladewanil
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Ufnsenms 399nenea snm iy
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~

LA3YANANAINANNDETDAVDIAULTY AB MT
aou usslumumduduiiioanuanstnuds
‘i ldiAnenuesaatiug  (anasludn
nssAuzuile mneanu s ldiieany
P3aaiuaL 80N N9aURIBUNTE wazM3
APU UMIREANNLATEAUSTNAURIEMSENAY
2D935UU S3IMentileias iU “uwusiued
mlitinenueisn awiemsaay waenudy
G (adaptive response) wazyl¥in1z Naanay
Aunmiiowdn  Tanwuidautannddu
AMSNBU UBINN IFINEIABANNLASLALRYU
NoU Lwimmé'l,f“{mﬁ’umsmau UBIADAY
L3 Eeasaiitas(® “siawh liiAedasiely
AN N30T “NRUSHADBIANLAT A
domsiialsaluaus “siihlitieanueien
WNINEoaAn2 uluEesT ez U U o f
wo sviaunduiieny Wy ms aued w3 i
muandsanuwmidudaunsal nsgn

MIUNTINIMNNATIFULSY UazININTIBANY
vnaniuwazanuinaiiazasnliduiauan
PauNaNAY visaginuienauied Jaglu
aNufiAEIfuNMIeoY uaINNTEUULSE N
daul%’ﬁattazszuugﬁﬁ'uﬁ'uﬁLﬁ'uﬁvm%aﬂ6'|
Fahly 'anwdrlatianueisaiina sdo
AuaENls

N130aY U2y 13 HIudIE Mee
ANLAILA

'“'qﬁfiaslﬁt,ﬁﬂmmLﬂ%ﬂﬂwmﬂﬁﬁﬂns:ﬁu
noradrenergic systems Tu waq T@ﬂmwwxﬁl,ﬁuw
%@ @8 uweY locus coeruleus LA IANINT
Waawae catecholamines MNszUVUSE MB 5%
MsByaannNAIaaIasaiinamlvnis
EIGERE R norepinephrine Tu NBQL‘I/Q‘I'N%H
Tog NWuﬂ’]imﬁEl’Jﬁ’]ilEN tyrosine hydroxylase Tu
M3 WAL catecholamines ~siynliiinana
Lﬂ%ﬂﬂgﬁﬂizﬁi’u serotonergic system Tu waslos
findnguiiu arhmsfiudeusas serotonin A
ot vié’nmuLﬁalﬂmumﬁﬁqﬂqimmﬂﬂﬁ
glucocortlcmds fuwnliumld 5-HT functioning
nvuaiady udanaiianauandsly gluco-
corticoid regulation Y®49 serotonin receptor
subtypes "Th%ﬁwam'a serotonergic functioning
Tusmsguaduszanuduihesu g fdees
ADEN glucocorticoids mmﬁ'u serotonin type 2
(5-HT2)-mediated action 984 5-HT @274
@38aaan 19 dopaminergic neurotransmission
Lﬂ'uﬁyﬂu mesoprefrontal pathway(w’u)

WIN amino acid L& peptidergic neuro-
transmitters §atiiggaslunmsnay uasdaaNa
W38 MSENHIYAIE ) wiaw @alWiu
corticotropin-releasing factor (CRF) 1u§1u17il:ﬂu
15 hulse el (a neurotransmitter)



Stressand |Its Physiology
Chamlong Disayavanish, Primprao Disayavanish

J Psychiatr Assoc Thailand
Vol. 47 No. 3 Supplement

lail# ¥ uudiias hormonal regulator YaN
hypothalamlc pituitary-adrenal axis n3aunNu HPA
L‘muu las glutamate Togsu N- methyl D-
aspartate(NMDA) receptors S’J%J‘VN gamma
animobutyric acid (GABA) 8IULANUNUIN
“anlunseay ussdeanuASEN 3N
USurag stress—-responsive systems 'é'uﬂ (2

dopaminergic LLa¥ noradrenergic circuitry Tu wag

MSMAY UadIBRIRaN SanamNNASER

Hypothalamic-Pituitary-Adrenal Axis Tu
MU UDIADANNLAIEA CRF azgnwé'”aaaﬂ
41370 hypothalamus L‘fﬁ; hypophysial -pituitary -
portal system. CRF ﬁ'mﬁ”]“ﬁ"ﬁ anterior pituitary
Iﬂﬂﬂixﬁi’uiﬁ'ﬁmﬁﬁgﬂﬂm adrenocorticotropic
hormone (ACTH) tila ACTH gnwé"qaaﬂmué'a
axvmihiine adrenal cortex Lﬁaﬂ'ﬁz@?uﬂ']’i
“waneiuazmslaniaseuas glucocorticoids
Fefinanarsatemelusienes  uanihin

@Y glucocorticoids @B MY 9L SuMIlY

Wasnu Mstinianssumenlaasvasadan
wu lugsimsnay weswuy “ -wis-wil”
(“fight-or-flight” response) LLaﬁﬂ’l’i'gl’Uﬂzﬂﬂﬁ"lﬁ
uNaEN Wy mawdadula M unug wee
RANTY

Hypothalamic-pituitary-adrenal axis %30
unu HPA fiinailounduiBaay (negative
feedback) %anﬂmuwu‘[ﬂﬂmawﬁm A
(endproduct) YA (L‘U‘u ACTH uwaz cortisol)
‘Vl‘s (ﬂ‘UGl”N‘] U ‘J’JN‘VN anterior pituitary,
hypothalamus Wag suprahypothalamic brain
reglons (U hlppocampus( R (mww 4) nmmﬂu
finnuduh uny HPA faldsudnswannszuy
MEUBANAIAENT TINTAETFHMAYBINSABY
UNABANNLASEA Mg NUantyiiaan CRF

898 19199 (secretagogues) BNNINNY
(wu simldiiemsuandassnas ACTH)
TMSONANDDNNTNANBY CRF  Uazyuii

b b

TaensB3uauiuAB UM N GUDINISHAR
glucocorticoid @IDENUD 15139 suaaLuil
loun catecholamines, vasopressin Lo
oxytocin® 1 fith wlada “sfivhliiAaany
W3aaee g Wy anuesseniuenuiEy
fuanudulafiaen)  Iusanszduuuund
N15MAIVEY 15139nsuaefinanareiuly
Wunsw asldtiuinnsasy ussdanw
W30 wuuiefunsamiioududes iy
tieanuadaasdialasdranieduiiuns
asnafiheawAuly
§nuaiitiendaswauny HPA Aums
MU UDNADAINLAILA azLLmﬂGiﬁqﬁ'ulﬂﬁuagi
fudrdunidldmdanu e imldiioaanu
wIpaiieensadien unimileess wiady
2EZOMNUAARDNU L AINNTADU UBY
daautadee 1unsalasunlaslaadng
wnnsiiduagiuanuiuazdienauesns
Lw%tym'aAaﬁﬁﬂﬁlﬁmmmm%ﬂmLLnu HPA
Usznaudhaaduiuiiaanauiuliuasaasluy
fAeateclun1snay ussdanIINLASHA
gasluuvaril ldun CRF waniulos
hypothalamus ACTH (flugaslaufindniy
1eg anterior lobe 284 pituitary Wa% cortisol %ﬁ
Hu peripheral hormone ﬁwé"qaanmmﬂ adrenal
cortex M5UanUaperas CRF U9 1U9nMIUAN
108 circadian pacemaker ﬁﬁy'qag'elu suprachiasmatic
nucleus 284 hypothalamus MswasaIEaslNY
ﬁazuqﬁqmmamﬁw Tuauiilndnarduuauy
MMIMaaY CRF muﬂnaaxgnnizﬁu‘[ﬂﬂ%ﬁ
wlitAnemuedoaniiosns q memeaala (i
ms auladsza®) wazme S93nen (Wu ms
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20IMN5 aauuailanaansamsant u)"?
"'qﬁﬁﬂﬁlﬁﬂmwmﬂ%ﬂﬂﬁqnssﬁumsﬂam
Uap8YdY arginine vasopressin (AVP) lag
paraventricular nucleus (PVN) neurons L3uL&#7
fU CRE. AVP {lu 1513amsuas w3y ACTH
1 ACTH agnszaumsvaniansuad cortisol
27N adrenal gland ﬁ?}thﬂﬁﬂuuﬂaq energy
metabolism UATWINRAU Y Lilala3oNwaY
Sun3d wiusanisiuinganiselfiedu
“wananhdhi “wiusiuemuedeasutudou

Hippoimpus
"

Faravenlricular
nucleus of
hypathalamus

Fituitarny

ACTH —m»

v
Adranal cortax é /
$

finmssruniagly parvocellular neurons 284
PVN f'z’;qﬁmﬁ'wﬁnss@fuﬁaﬁuﬁgﬁmwé‘;’wi»N
CRF w8z AVP w3 glucocorticoids 5INN
JULUL “UATIZH 151U dexamethasone 1HBNAY
2ONNILAIAENAMS dLaTIEuazmsUanlaes
289 CRF uaz ACTH ludnwazwuilvild
glucocorticoids Fudams “seneiaIee 210
(mwﬁ 4)

Ainygdala

b Gluzocoricoids
Cexamet-asane

MIMUANYDN

UDILBEWUN

"ulans

GLUCOCORTICOIDS
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MINBY UBIBAINHANNUABANINLATHA
unilwaansney uaeRaANNASER
Usznaudhe  msfudanihiigiiduiulas
glucocorticoids aghalshimu msdudaiiana
sriauldiiudamsnszsyilagawe  (compen-
satory action) Yadunu HPA Lﬁ'av‘iﬂﬁwamq
2SINENUBIANNLAZEADU ) ANHT ANNLASHA
nnsanszquaiidniulavaramediaiy CRF
geimrasNues  nsanszdumslandans
28 norepinephrine NN CRF receptors 'ﬁagiu% p]1]
locus coeruleus %ﬁﬂi%@i’u sympathetic nervous
system W unea uar s (Uan WUNAN)
wazfaiiinmsvanvdasves epinephrine 10
adrenal medulla uBnaNBUinsFanle
Transezad norepinephrine neurons “7“1]33 TUAD
AU immune target cells azﬁ?mﬁaﬁmim%aﬁu
AqﬁﬁﬂﬁlﬁﬂmmLﬂ%ﬂm:uugﬁﬁuﬁu%gﬂ
ﬂszﬁuathgmm ‘J’mﬁg\i humoral immune
factors (cytokines) (% interleukin-1 (IL-1) tag
IL-6 azgnUaanlaauaanan cytokines Wil
ME@pINuLey Tansamldiiamsdanlass
289 CRF #mamguiudinsnduluymhiivia
MINTEEUVBY glucocorticoid Toefaiiazidiuh
NMsnnamanseaun At uaeaies"”
ANNAIEARENAUITTIN Wy mamehdi
M3 au m’a@uatyn&ﬁﬁuﬂm nnmsane W
Numnawuh s saagiiguiusiulag
(antiviral immunity) luay Wy aasimsnaudiy
"Z?”l‘llm herpes simplex virus Lﬁ'uﬁu ﬁa{]ﬁc&‘fuﬁ’u
melumadana’® lumsdnuniifinguaugu
Taglvngunaasser 1 VastuByiuaiiw
w3aaluszau 3 Naﬂimgimejufiﬁﬂmm“'m
Janhnguitiiszduenuedsac lumsidalse
wiamendamslidals fderfumsmela
Wlumeayn® Tuns@nw ulvgiwud

ANNLASHALIHUNSULANAINTINYDY  natural
Killer cells Fashaninendasluszazusn Taady
4 ana19u89n15AaU UaeR LT WIZIaEa9
damsaada ilsll3auliisuiunazasnny
L3803 59MildaAINTSNYBY natural Killer
cells nauUMngaeninlifamy duiumaiy
lﬂleﬁmawaqmmm%ﬂﬂ@iawﬁ'wﬁgﬁﬂfuﬁ'u
ﬁuagjﬁuﬂ%mmﬁmmmm%ﬂﬂ n81IABANY
w3saiivinadasaudiumhigidudiu
waorUSuaresanNaSaaNIniulunausl
Ha"gdagiANTu"Y AN A lumu aw
Mirrassuanuaisauaznmsilasuulas
lugfiquindssasiimsauahealudn

Hypothalamic-Pituitary-Thyroid Axis

M5 waNiuazmsuaniasazasaasluy
Insaed (thyroid hormones) gnaiuanlas
hypothalamic pituitary-thyroid axis wIBUNU
HPT (mwii 5) waduse mlu hypothalamus
“weszvuazlanuans  thyroid-releasing
hormone (TRH) Fadu peptide fwils TRH an
tAul3ly axon terminals 11 median eminence 284
hypothalamus aun’s:ﬁbﬁgnﬂamﬂdaﬂlﬂ;
pituitary portal circulation Ty anterior pituitary
gland TRH 2z3UNUAISU (receptors) UU
thyrotroph cells waznszaumMsUanlaasyas
peptide hormone thyrotropin %Q‘UNﬁL%EIﬂ’jW
thyroid-stimulating hormone (TSH) L%aa
U5 1M¥89 neuroendocrine hypothalamus
“waneiuazlanUsas somatostatin Fafu
peptide FanilaidudamsuanUsasuas TSH
WasyaN growth hormone AN anterior pituitary.
somatostatin  §evnwihidy 13 wudsz m
dawiiely wawwae
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TRH-peptidergic

FIC LT3

Pordial
circulation

| lepalbialiarmas

J S
tUatgaau )

NN 5

#a9a1n TRH Yaavase TSH w1 portal

circulation TSH aziuanlazinmsneitasues
donlnsand 399z “wanzdaailuy asdaie
triiodothyronine (T3) La¢ tetraiodothyronine #38
thyroxine (T4) T4 Wuaasluuuasdanlnsosd

]
a =

MAUTAN auaz nﬂwaﬂmﬂmaulmaaﬂ wazlu

q
[

qﬂﬂ%amﬂaﬂmﬂu T3 lu target cells

Y

(12,16-19)

=b.

wihflzasunu HPT lunnziadoauaz
NNIEBULAS

A9NU UBNULUUUSUAIAEAINLASEA
aehefinuluwny HPA wuldiudensuluunu

HPT szwinidenuaisansannuiuihe
whiwawnulnsase %gﬂﬂﬂﬁﬂﬁﬂﬁﬁ&ﬂﬂq
TSH aoaduazmswasy T4 {u T3 luilaide
Yulanefanaseie  seuiemsiiuthedsy
wiuvdaEads msnndues T4 AU thyroid-
binding globulin (TBG) sy waziinaynlw
JLAUVBNFDSLNUD TLanad ﬂsmammﬁ’méwf’:
L%a'ﬁL‘ﬂuﬂ1iﬂ%}ugf’ﬂﬂﬂﬁ@ﬂ3\jﬁﬂuﬂﬂLﬁ'aﬂ’ﬁ
aysndwasnuweld unednaimsUiu
waiaseedatufitheduszniemsananms
Hyperthyroidism L®% hypothyroidism %ﬂ
palialaansealsansanauna (lesion) lu
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e Yunilwaswny HPT finastdamuds
WOHNIIY mswasuudaseeehsluwny HPT
anafieuiignleeiu major depression Baush
Sunudesazyesauiiiulsaiiuazuanseny
apemsdsundasduiiiaipaiisiudauiou
fumsilasuutasluwny HPA amzBuadla
linadaseavansiuulnsesd udasiaiw
“NWUSNU a blunted TSH response 618 TRH
infusion flﬁﬂilﬁ”mﬁ‘l.i\i’jﬁ diurnal variation Y8
mslanlaas TSH anas wazsasmmsulasu
289 T4 W30 T3 Ranasme dmsanminu o
Tifiunmsld T3 sadiindse nSnmnwueams
SnMeeNMUBNAS) (antidepressants) (W 11
wmsﬁ&jﬂamﬂu euthyroid usilald T3 e
adhatdzausingilalenalunssnwmainis
Fua “efih wladasmsmads: mIany
swnawasnBuad  wnsadesuld e
SEAUUDY free T4 1150 T3 iU pehafAaz
T hyperthyroidism W3atilaszdunas 158 a4
anavaehefinuly hypothyroidism241®
Hypothyroidism ANANNNANVANLYAD
290N INsaed waz 1SN LA lagMs
19580UYDY plasma TSH 520U2BY TSH g 9
dutilasuniendndudanlnsasdiimas
Suwmnaudissaures T4 uaz T3 aziaUnd
hypothyroidism ﬁLﬁﬂﬁ)’]ﬂﬂ’NNé’NLWa’ﬂu
hypothalamus ED) pituitary wUINHULIRNL
fiD 52@uLes TSH fien 7w hyperthyroidismaz
S2AU T3 uaz T4 ‘ﬁ'uﬁvu Feazdasudluitedn
free thyroid hormones WEN "J‘L!‘Vifiﬁ‘llm T4
waz T3 Tuthiden (plasma) 2 lUSURY thyroid-
binding globulin (TBG)#%38 thyroglobin'?

m\lﬁgﬁmﬁ'mﬁumiﬁﬁ\i Naguas
ANLA38M (Neurotrophic Hypothesis
and Stress)
dalenariniual weviidjisende
anutAIHanaBeundy wazdeds u Hulas
m‘snszﬁmmu HPA 75 glucocorticoids (A
cortisol Fuflundawna qﬂﬁ'ﬁﬂﬂaﬁﬁﬁazﬁmﬁﬁﬁ
Togsueinu cytoplasmic receptors MITING
Wuilazmilsnih Wi translocation 289
receptors wiidadiade  FeaslUdusu DNA
response elements ﬁf\i’ummwmlﬁaﬂisﬁu
WIDNANISIL ANBBNYDY gene WAIBAI #30
AAUINAU signaling pathway ToamssanaaInu
transcription factors Edll‘u"] NANIINVDIUNY
HPA gnaiuanlas U289 NBINa B
590M amygdala %ﬂﬁﬁw%waiuﬂwsﬂszei’usia
hypotha-lamic CRF-containing neurouns TupvN
Waz hippocampus #9iianswalumssudat®
(mwﬁ 6)

Hippocanpus
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Glucocorticoids NHNABENIULTADAINTIN
224 hippocampal neurons wnsalvuailounau
(feedback) ﬁmqwé'wimmu HPA Tunmzund
MY 599N glucocorticoids %Lﬂ'&l hippocampal
inhibition 2@4NaANISNYBIUNY HPA Beiels
Ranumsit glucocorticoids Hazdiu_aiflunannu

FUNATULNDLIUAITADY UDIHDAIINLATHA

flenunu werguusimahmemadls: wily
hippocampus 1@ m3maedananaaGudulas
msutyﬁ'ﬂ dendritic spines ﬁﬁé’ﬂumxﬂmw
28191 waz wsamldmaalse nlu
hippocampus ’%’UAQLfI,'INWﬁR!ﬂﬂ’iE sy

(synaptic inputs) Tadhedu1417 19 (i 7)

Hippocampus

Granule cell
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(@@uUa9a1n Duman RS, Heninger GR, Neslter EJ. Arch Gen Psychiatry 1997;54:597.)
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M3 "8 dendritic spines wianiinazae
a@m'sﬁ'ugwm hippocampus ﬁﬁ@immu HPA
HaTiNNRADSERUYEY glucocorticoids Tl
Geuaglunssu Taﬁmwﬁuﬁuuavﬂﬁulﬂ
'Vl’]’mtl hippocampus N’lﬂ“lluaﬂﬂ’.]tl NONNWEND
Snenfinusnvanszurumstlaunauiiuuin
(ﬂaminszqu) 1AM vitna hypercortisolemic
state LLasmmﬁﬂﬂnﬁﬁ'uq Tumsaruauzes
unu HPA Fufudnsamamsuasiheiiianie
FuasHunea*?

ANNLASEAgIBIAMaagaalsy nlu
hippocampus Tagdaau q Bnviareaa aavhang
waaUse wméwﬁ‘[mamsnsw‘j’usxuu 19
Wulse mAismae G0E1NNITNTEHY
glutamate  pE9daLiinsRmadUse 1muaa
hippocampus fAeduilasnnmsaau uasde
mmm'%'ammmwﬁmﬁmalnmsni:ﬁuﬁtﬂu
Aw dlefinsuaduniemshasvesgad
AINATIAINLATEALLANAIINE DULDY DY
hippocampal pyramidal neurons Gia“'qniwfuﬁ'
Wuiwnanagduuy UBNNTUANNLATHAE
8RNI AIBBNYBN brain-derived neurotrophic
factor (BDNF) lut#ia@2a9 hippocampus e
gauLaRELaIBNGE

Hippocampus flL‘Ziaﬁ“‘?; °1ﬁ'muagi T%ia AD
CA1l, CA3 pyramidal cells Was dental gyrus
granule cells (mwﬁ 4) Lsziaa'ﬁy'q m%ﬁmgm%'au
T@e mossy fiber (mf) wae Schaffer collateral (SC)
pathway ANNLASEAEDSI9AMSL ANBBNYDN
BDNF lu hippocampus 3avh IWiiamsilazas CA3
neuron WAZLANANNBDULDAD SIS UATE
WaNa lALAAUIAUNAABLTAaUSE TN SEAUYBN
glucocorticoids  TLAiNAUGDFISIAAANNALTAN
yaumadls: i iawsudisusums
SnEeLENUATNLAS) (antidepressant treatment)

TEWdIHNAUIANMIL 099aNYBY BDNF 59891
YDN tyrosine kinases receptors B (TrkB) N9
Lﬁuﬁuwm norepinephrine (NE) W82 serotonin
(5-HT) uazelailaanu down-regulation 284 BDNF
AReNNANNASEAENGIE  AInsINLUAITIAL
FABLANMSUAN 121989 dendrite UazANNDE
senuautaalse M wWiadiadannsaillosny
waalse wlilignmednaaly>®

mwﬁ”ﬁugmﬂmszuugﬁﬁ'uﬁ’u
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@

ANANMY (immunity) ¥INEH AN 1350

P

raeimeiinzilasfuauiesnngdunidima
YnINANNINIaZINY  (toxins) waluns
ﬂmﬁ'uqau‘w%ﬂ'mnmﬂwmwﬁmﬁ'awLﬂu
5‘1&%318&3“338511&4%&’]@583\! AULIIA B
5NsvuunuﬂuﬂuLwamvif\mmumnwmJaﬂ
Yasn sauvanalnlumsedaunardi ms
aau uasmadquiuaz 13ale  davarde
sruumMsmUANEwad asiieshuazdutau
athainn delsznaudiarasaiiofitay waz
a¥ensifEfuszuuINmaee (lymphoid organs)
“‘q‘ﬁvﬂuﬁ'ﬂwmmsﬁmﬁﬁﬁﬂaﬁxuugﬁﬁuﬁ’u
A9 A nnsafiazuen “Geq (self)” @

n “laldee (non-self)” s uumquﬁ"u
wumﬂwmﬂﬂmq.ﬂuﬂuﬂu‘n 1150
(immunocompetent host) ﬁ)ng\mmaawm
foalae “self” markers Tty aghalshoy
Waau 1150 °1ﬁ’ngmm,°ziuﬁgﬂﬁ1mﬂ
auld mﬁnﬁ%uﬂﬂum “@ILeN”  BanNAINn
“lailgaiee” la semedfianusauus wazyli
Waaliandazaelsa (a host of diseases) 150
Qﬁﬁuﬁumw%m (immunodeficiency disease)
wazuzide  1slefend 1ansedeliiiens
BuFUPaINSABU UBIN NN ANAY 2591

= J 1 a v . & Y o
(38N 1INBHNEIUMY (antigen) 19U loun
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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 asystem. Selye was among thefirst 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 stressis 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 adaptationisideally 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
responsesto stressful events. Studies have shown that corticotropin - releasing factor (CRF) as
a neurotransmitter and as a hormonal regulator of hypothalamic - pituitary - adrena 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 aterations 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 conceptua framework for the etiology of
mood disorders and for the development of novel therapeutic interventions in the future.
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