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lritu

z. 'lrinsrnr r{lulriturnluqj ?ars il?;rnraoonr a^o{ flturiourjlavr6un fitu
fivrrirrul.r rdorjlfi:arroodou a'ufiugru'jirilulrifii€iurirrfiqutrnil:yryrq6u riru?rlrlu
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rrriurSodrrnr 6.r13un"lriu-ur{.ii'i'rlriorvrnr rhqu-u'lrinvrnraron-u{ur{rn'orLhifiudr rdo.rorn

loi:Jeioul#fi nr:Harn-uf niuuiuf du1runarovr-u{rJvrlu'hlnln

r. 'lrirrd fiarrrd'd.rrflu'lriars{ru rdonarilrnfiarilfiu firurqa"'rrdn riifl fi#rilfn
:c!r soo - ooo nfru firjarofreir.l 1 riu rnuer:n:lrjfi0rlrda{lriufflilurhurvr:rvdou'uf,

'lriudrsnal rirn-urfurilridurirl#lri1u{.rit urorH no.r

+. lrin'r fia'nrory;rJir.rndrulridur!'o,rfirdurn-ulnoniibl uri'lrir;royfiSrirnaon

l{'rsr-r rdu rJrn niu rr.?i rrou fi':uu-.1 tu u{r tlu*u nrrqn rilud'u illqu:urds1ririrrflud

fi uilu3lnnuac fi :rnrrrrr{ ryr:ryfi nrrlrdo'irrdoiurl:snr urdelrir{rudrryrirl#irrnru

u{':u:.ruorfiorqo"u

s.'lrinaion-uf,rilu'lrifirfrntrnnr:rual:sn.jxlriduur'o.:r.rarurfiqFYrunlulu r{sr'r

ovin'nsorgu anl'ilornlridurfio.r uiu kifirufirirno r'lrinoriout'lrirrunau riludu

arovr-uf'lriru riluaroviuflrintrun'ordldr.irun'r:n-nra"onuavndruu-ufoeir.ruh{rn

rrnnru#aorq frrufirrnlruuarsfi 1ridilril'o.riirrnrnaruvrh{'lrivu lrirri rra'alur.rrrr

rJ:u qnr.rrir riu,rxr{r rJ:vqirar uarsl"r ?nonrrrnfir.rin'r riludu drnir'lriaralr:uj'1rilu
a - t.3
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r. aruniu{rr6orn.ron',. (ol*d z.r) riluarun'uf,'lriruai'nvargilinfrrrrorurudol

r?of;rrdr.r rJrn#u orrLlur!ndruilrnunutYr uayfiio,r#ri'nrou nar.rlhngurflu#u r?r,r 1

r{lu jo.rrir r'r,ilutndo. r-':nrrrrar nrrirndr nrn'rrSnrrasi :ol 'r nrdr?tlrorrr6o.r

u'ro fiu diu:.tuto.trrrourLr{60:j aiefi{ou0r'rrnufl'r lnun.rou}1.r6nniufi:uv {'l4frrrn.r

16orriln.rout6n'hintiouarufnfrnilfurrlr rmfio,rrdnin6nnr,r grJlunrirrrnaror.l

firdorrriu fi,lrrrhrSor:ju nylfi anfr:ss?rur0rr n'nuarsn'rer-ronruju nnr firdordr n:sqnon
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n:;qnno6 riutrlnql nalirdordr rdortriu rr{.rrr:.r firuri.rtrrolttf,o.l trroltrns fitu

airdrsirtsfiuqutrrrir.rfirir rirfln {otr a3otlnotv6ol{ntou urrrj:cilr a3oor'ra'lrilu

frr6e,rriuasounoFu.rriurdlur.iuua''r rirurrnlnunofi.llnuxt.t tdur,uagt6ooutr:vdr

eioufl ndtAurfi:Ldiouno rfi utriu#nrlutt-llrrtta guttilrn0'rd tunr.rnr:riln:{rtff cul?

ilarBfirlriinna.rrf;nriou tutd{uac16ourr,ro!tlra'ol316srrftJdilrn rnf;nrrfi.rrrilunurrlou
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',dle8ln tn6?4

Rl fl 2.1 tnd101'l1l[[ 40.i1{]n1l't

fi ut : htm:/iwww.lib.ru.ac.th/ioumal/cock.html

z. aiuniu{rJ:v{Nt'rsl'r (nrnfi z.z) rfluaruuiuflrilufifirlrn?ra"r rlrnqllrqi

1hnlnqjndra:Jrnunud, rJrnuufiiuurl'tn'uauorl'., nr?rJ:v{r,riorrnlolrir'r n?onroon*o'r

uSonrflunr u.roufiu'[ii'fi'n asoonoirJ:r{u1rl:rrir flnlxqiurraiotriin?16urniualo0no

esouud.rdrJ:r{urT :gdril:vdu tudrfrr tuiJnrtavrrlviadrir nsar0ur{eir lnutrluqi

nrfionn{1 uassrrtildordurrilu trttrll rf;urrasrn'oadf,ir rvrarfisifi160rdrtrvralflrrdlrifirrSoa
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I : http://breeding.dld.go.th

3. dlrrn-u{rfiu rnr?r':'orfio r r,reir rnrvrfi z.t} .rhuorsn-rtJndrurJ:vgjvr.rn'r ilrnrir

lruoufiu u#rrlouurr nn1{?1{ouql rirufi.rouryn nnnn:yu rjor a#ogno a-.rrrayaioufirr
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14l.ll : http://breeding.dld.go.th
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'[rin'ufnauur'olnlrlrivr'u{rriuf,n-vr?uo n''rtdultuufltvflorriu]:n:v:Lrn'ldrieurh.r6

rurinr:alquq'rn':"'n''rrdoo,,uuuou (rir:.ra'nd unrirlr, zs:z)
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fl?l tatao

n?r!ln30a (shss) 6o anlrcfi jr.inruqnnnniurtog nqnnrrLlnuihr-ou3ofi ln:v{u
yr'wrrdrunrunru nr'rdrur'nh u?onr::lnrudnras nn'rolir{nru (von Borell E.H..2o0l)

rirb?ir.rnr0drtfludo'rinr:rJiun-rrioinsrni:n:.ranrnrlno'luirsn'lu (Homeostasis)

(Squires E.J., zoo r ) td o rfi n n'i lrt rnS t ni ln n rd o v sr o ! du o{ In u n r: r:J d o u url a.r n rr dr u

a'::ivrur |tas n r:nj6uuur.la{ m 1{dlu il qn'n rrtJ (Von Borell E.H., root) ao',.rddrdrfit

nrurn3unnudS:iilorr'nd.rflncio:vrr4fi{rLri'u (Bilandzic N. et at.,2005) nr:roitgrn'ller

ruasilrsAfl;n1finr:duu'uri lsqoir*, s-I., zool) d!fnrdorlorriuarin6nrudcri (abeni r. er aL,

2oo5) loudolunl:oilragcnrflurndoufiriol#rfinnrrilrnSusdouil-nri11#rYniinrrlriluoqjd

(well - beine) 6qflurltn-odrriqfiri.rnab?ri'niirJrg?ilinrnnrrl#nan6nfifi (snru c.t-., rss:)

nr:n:lanrnrln6luirlnru !run'r n:s runr:irrcir.r I dfrl#ir{nrsinur

o.rrirj:y nou nrululflu:s niu riou{r'rn{iild' tufifin ti nrtuar rlrs, zs s r) drnrr!do{ nrr

nrulu jr{nrurdoinuranrnil nn'dri'trLo nn'.r nt:stouduo{ to{ jr'r nru (Cannon w.B., l el4)

oiuruuurnruFnlunrrnouduoqtdonrrrrtn':snuu nooufiniodo{ Glight or fight) 'firilu

nr:no duo{no.r:vlurJ:vdrno"nlurififiltylttn'nrtavriorrlenln (Sympatho - A&enal)

d.rriludrurl:vno!rornrraoudualdon'lrlrnSunfirfindulun-ufiniuln Inunr:rir'rruro'r

rJrvarnlu'lsliltrarnia lHypothalamug rirl#rno.rsaifuu6firurhGu (Epinephrine) tineiotJ

rlrn'lndrulu (Adrenal Medulta) ufi{:luuluariuuu',odu n'rldo-n:rnr:rduto'tx-rlt

:;n'unqlna nrrrdu unc:sniil16ontCldu uagin''r:1r{ariuursrrf,onrrnor-ursiihi

rirrfiudorldua-rrru'lumarriu rriu nr:dun-u{uasnt:dooorrr:'lrJqiu-rloualndrurdo

rutrodn jtlrrr:nnorduorlnunr:oouufi uiodo{

setye H. ( | 946) o; ulufl1:norrluo.irionrr!uii un'irrflunr:rir{ru1o{'lalJrra ruia

n'alldalo.r uavdolr,rlrn'ln (Hypothalamic-Pihritary-Adrenal Axis; HPA) filrflu nr:

nouduo{ion?runSuaiirfinduluriusulln'irflrtno duo{u uoour4firl3odo{ uarldli'

rrurnrrlfinlu14o{'tor ceneral Adaptation Syndrome (GAs) lauritttu nnr:no u duo{do
z.d'4

R?'ullfl5dnl u 3 :vus n0

l. :!uEt6ouris (Alann Phase) tflu:rovd j r.: nrun or auo.tsionrrrtnisnlnonr:

rirrruto':ttnufi!nttrAn osaiiloatilqoli (sympatheric - Adrenomedullary Axi") 6{rflu

n rrn oufl 1r o{rnJr o o urfi ui ario {



ll

2. :vflvdru 'ru (Resisrance phase) rijunr:nouauo.rr o.qrnuldliltrlarnia Eiolld

fll.lo{ [tayno:Jfi ?n {91

:. :stJv€ioudi (Exhaustion phase) tniorn^onrrlrniunrrilurioru*o{doi.r ir.rnrdtvi

nt:nolduo.rsioR':rlrn3fln{daIil 6o rrordrili'ron ruarui: orliuoi':eionrrurnlonoudrnr:o

drur(u'hl'ld anrnir{nr0ngna-uufirianrrv16r rrcinrnlilarilr:orliusr-'}'ld'erldrl#anril

irl nrueiourro rl':a tlarflrs'[d

nr r r| o u auo.r no.r* r{ n ra eio n r r il roi€r 9l

1u n r : n o u a u o.t si o n r r il rn': u o liu : s u u : g f, ryl d'r u n a r rr (cenrarl Nervous

' 
eJ e d

sysrem) to rdfl'it6o.r q ndruu:.r fi nr:srolauo.rvnndS:in0lras qfinr:l (nrnfi z.a) lunr:

nouduo'ryr.r{Fhuai:inurrilu nr: rirrrurolunu lsLlrrnrrirr siorldalo,: sioilil!rn'lgl

trasunufir rrrn^novniuoaruqarf (Squtt,es E.J., 2003) utonr:rlitn-rrrasnriyts{dn1tr:Jnfi

tu:1{n1g

i r q r-
fr 'lrT ;qU lU klnrll1U$I Un

tlqouctuo.itruti rotqoudt

ootlrfiniodo{ nqfirrr:ufferJrrfi

t)ltlldonnqfr rl5tu.ull!on' nu

uo:!!oq:lrmrl

rroffi lnlnriutff nf reof t:u
lonSiunoffi lrrIl:inaoil lu
ioifi'lnnrnorouii

nr?{ii 2.4 Rr:erouduo'rro.:rv xeir': I luirinroEionlrrnSun

iirur : ahutjoitrn Squires E.J. (2003)

rrrr'la'l trnrria

rio!lsidlto.r tio!r! rl1vt
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drrlrEflo{n?r tn:sel
4 ' 

q ta
dirfiETRo tfitnnn?lrttfl3dn (Stressor u?o Stress Factor) 'lrirrri filn:v{ufi:unru

oionr:m:rcnrvr n6ra':irrnro d'rair.rr:orrri.rriju
.i,t. arrrqfi rionrt lnl0nnrnRruuo nir.rnru (Exremal Stressor) drtfi qfi riol#rfi n

n?r!lniuqn1nR1dl]onirinlu '[duri ihr-onnsrlumt{d''rflu uiu iln^ffiur:sr.rr'i.rfrerisiodnilu

n{ ru rd urn-u n? orir.r{.r vi o an rnnrrurfl u oqjod rrlnnrd u-rr o'idn j (Rushen L. el dt, 2 0 0 r )

tfludu rh0"'rrnne:rimr{dnrrluaqdo niu gont4fi u''n.'e or',u#u rrnvanrndo{ord'u inrieu,t

T.H. er al.,rsrr) riludu uayflo,0"'0naniuolnnu r,fu nrrn'nn''rrrruu n',rduodhiaonndo.ln-r

nitucio{nr:nr t::urfito.rdn{ r,o, n r:,natoudrotu rir dni lray o.c . et at., rloQ $)udu

z. a r nt E fi ri o n r r ! tni u n o r nn t u l u i r.r n r u (Inremal Stressor) a r rr q fi ri o hirfi n

fl ?r! tflS 6e n r n n l o lu i rr n r u'kiu ri rJrn'u nn niil m t dr u*': n rn r:iu n r : u r o rSr n r: rfl u I : n

nionr:finrdo (Nakao and Gmnert, rqso) rilug1u ttav rh,i'gfl rr'lnuu rnr: uiu n]r'llrno1fi'rt

uSodt nr:lroa qaor?nt (Mills and Jenny, r srs) riludu

iloo1,fi fi 6nGfl aeionrruro?sonolfin{

:s n- n'r r ! rni e n lu #sr {os fi ll r nili o rio odu o Einiu vi e #n { vr'u ridn d o r q rn a

(Redbo I., r eoa; rSoanruur.rai:vto'rdnf rriu d'nieqilurir.rnrstoSryrn^ula fiuuluf mt'rdor

l#uru riludu 6{lu.i?{rrarrildrila'srido.rnr:1#na-l'rrurrn drnobl#nifinanrlvrni0n\d
aJ.gurtq

{1t uon0ln n?1![rfl nn1.:rv1.r?1{dn'][[na3 n1 asutsdun1: n1 :0u110{dn2ua6vsrx

u-'r?irr.raeionarlLrfl?un6ndru (Grandin T., l ee?)

nr:rhsrft unrurnisoro{fini

niraouc(u o.reionrrrl rnianr o{dndei.rna rith?rfin nr:nl6 0u uil alm rldru

a'::iyror [[avnrr tild0u ttila{il1.id1uflq gr'n::r (Von Borell E.H., 2001) s-.tuJu nr: :vtfiu

n'rlltrn'rsero{dfliarrLr:orir'ldlounr:xhnrrilduuurla.r#u r d{fifiaroi6nr: rdu nr:ris

o-n:rnr:uru'ln nr:a-no'cr:rnr:rduri o.nr'r1o nltfq:sn-uito'r aoiTlufirfiurrior riun?1 tn3ua

d.raofllufirirr{'t11duri aoillunoffiqoa tiludu uonornds-rarilr:01#nr:dltnn

nqnn::l1unr:il:vriun?r!tnSsntordsrflffi ndro (Squires E.J., 2003)



l.l

aoilrrunoi6coa

aof lrl uno ffisoa rilu aof'llulu n{lnqlnn ofo nrouei dirilue rno:o0daoflrr u

(Steroid Hormone) fif'rrn:rs#lrtrnlntaarno:od (Cholesterol) (nt1rii 2.5) arno: o ud

sofluu'lilinr:rfiilase rLusioyr.taolrfiofinr:d.rrn:rvr{ (Curningham J.c., 2002) ?5 - 80

rul of rdud"[rl a riuu lu n:suara'on Inon"'lriu lrl:6 uiirru ryrl:vmm lna4aiu (Specific

Glucoconicoid Binding d: - Globulin, Transcorrin) r s - zo rrloirdud r-ln-lo-ar;afiu
(Albumin) uavrl:srril s riloftfiusi rflusoflluo'a:s (Free Hormone) {KaplanN.M., 1992)

sofhunoi6qoaluuaralrii:surnilfiin (%) 7o - so urfi (Kacsoh 8., ,ooo) ,utuoo.'ro

esilrlunoi6qoadrulrqjlu16onoqjlugrJaoihufir"'uriuIil:6utud.r 6.:firirqrn.jr

soilrruEa:g aofl!u6a:srdrtirduuoqndld ,irusof Iilufif,uniil}l:6uruei,rrirurird

riluaoilludr:o'reluirrlaoddooeoifu uda:s rduo''tuunqndlunarsiolr (ufi fi nri, zs: r)

rrrtmroa'fr'ruto.raoillunofn'qearn'ndufin-r uacri'rJsonrrndrrnrumr.:fddrrs

(Kacsoh B., 2000)

CH.OHl-
C=O

nlilfi 2.s qnrln:.rairuro.rsoifu unoifi ryoa

fiuf : http://www.myfirstbrain.com

t s J< !a
RA tnnllR2 RltRlt a{60t ntltn8tn$oa

nr:na"l aa flu u noin soagn a ?uqr Inr onoffiln lvr: fluia^afil aoflu u rr n

lslJtrarl'a n:c{uciolldarordruur?r'h?uatr tecrnl dliqnflunr:n:vdunr:frun:rvr{

tt a c n r : il ii'r s o f l l u n o f sr's o a r r n si o l x r r n'l n ri ? u u o n (squires E.J., 2 0 0 3 ) u u n o'rn d

nrrrutniunuor?u{rdu 1 inado:yuuil:sarnciruna1{lunrrn:ydulalhrarn'a 1#uatr

nefGlnln:fl ul6eBlsofIilu rirl#:sdlosillunofcr'qoalu:cuulnariuulafi nardu
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n'ir:snluduxru (Base Level) :vnir aoiluunoi6toafi4.rduiiov'[:Ju'uf':riounalr (Negative

Feedback) d:vulil:carmdrunar{ 1al:lrrarru-a uavsieilldarJo.irirulnir uontrnd:soi!

Acrlt fididr.,1:nn'r!q nlrerorrfiuo.ruuruiud.rdsuna-rl1ddra Inufiflau'uti'rfilsTrJtrarlia

(Kaplan N.M., 1992) o-{n1ilfi 2.6

{ d d | 4 9alJtit mno lulnnR?1utfl :d9

:su rcdrmdrunar.l

I
I

I
1s}ltrarl'a +-t-'-

I
I

I

--{
I
I
I
Il,-_I notn ln I tUu:nfid'rgo: tru

t
eiolldalordrurlrir

siornlenlndruuon

ruenilun o f 6'[nln:fl n aof ll u

#;auJ.".r* ,,\;*
o'rt d z.r noolnnr:nrrqrnr:nd.rao9luunoifiqoa

qnaldun'rnlrud'r nr: n:v{u (Stimulation)

Ena:rdurJ:vurru6{nr:oiuul (Inhibition)

filr : n-nttrjaltrn (Kaplan N.M., 1992)

nraoderildiunr:n:r{utrnnrrrtniun aro.rtiru'[alrltraril-atsrir"rflof6lnlvr:flu

if;afi'rsoililutllu:suu'lfiatiuunrolurrarhi6.riurfifi jr{nru'ldiilnr:n:v{u ra'lnrn

riurJ:slro, ro iurfi eiouldarsrtiruurirrCrnr:ra'.r ecm ttaveoilluncilnqlnnoin'noud

ugt(tou

osqnrr:reiuh?r,rf,idrLdulurrar s urfi lnoldrrar'lunrroonqnffirdordorilrruruil:stral
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30 ulfi rdo{nln6ofllunq'lnqlnnoi6nouri'rilumno:ood'ao{llu6'roonqvrflu:voiuEud

6{fi:cavr'rarlunr:oonqvrdururJ:vrrar r v'rfur ra-rrrnr?r*ldir.rn:rutn3 un (sapolsky R.M.

et aL.,2000)

JS Jq
lufiuun11fia{50tl unolfld0a

/* ta Ji r.i ! a
0oi lil no59isoa l uuunlTfid'rfrt d0utl a{41![?arluunav']u (Circadian Rbythm)

(Hay F.L. et al.,l9 is) nrtflnu llilnutta sfiUfl nao{uu'ir :sn-ti so9luu nofn'ryod4{qo'lu

riarniuuounourdr rirqn lurir'ru: R to{ n1:u ol.luas n0u 6n ri'rtfu nr:uounailfiilno'or

rfindurn'onr:rir.rrulor so{fuunoin'ryoarlooa.r (van caurerE..20os) uontrnd lur?s'id'u r
vr!dr so{l!unoin'voaigrJuulnr:na'.rfinJ6uuuilarnrrutrarluusiacr-urdufiu fi'rulluln
(Hay F.L.et al., r e?5) n'l'r'r (Ingram J.R er a/., 1999) lracHU Inunrrrn"l aoil! unoisl'roaq.l

durnoofiuorn'', (Harminen L., 2007) [rastild0uurja'rsrrl fitn::11ilt(Fiasiu t'iu nr:uourd::

rrasnr:n*u rilr.rdu (som r. et al., tssl)

-- ji ,.q] ?ogtuRg?tor

nr:r-n n rru rn1 unt ol #n{arr r: orir ldr,ra r0i? nr: tdu nr:r-no'n:rnr:uralt

nr:'l'oo'n:rnr:rsiuxo.rfi'?ln r.r?onr:in:volutoraoil!ufitddrdo':fiunlt!tn':tlFr 6.:ssflilu

iialr{'q f i',d so{luunoffiryoa rdodsri'ldfrnr:n:vduttnnrrlrnSun aro'rtiru'lslrjtrarnia

ovnei'.rno{6lnlm:f,u3fi4fi'raoilru'hl1u:cuu'lvofiuut6on sa-rrtnu"uderlsialo'rrirurnir

ri'rn.,ru' AcrH uavsoillunriunalnnoi6noudoonilr
<ie"1 ra tl

(Schmidt A. et al.,20to) flRU1[nU']nU n1tfid.l1o'l60t [lJUnO:Atroa 1o{lJ1ts1'l'11'l

nrrrud{ 1.r0uu x:L'jr:vdunoinsoaluriraruinrln"rdumiufi rdoinr:tudl rrattn"r,4oqn
j J d ?a q 14, ti I q tA v

tlotiudnnrtljl-ld.l ttfi:gtilJflo:n'f oa luotilSv t l dulJltllfr'l tutvll?1{ nl:lud.l tt9ltlJo?n

:gn:ilnoifiryoaildiornturil r iuvru'jr:vdunof6woa4'rduotir.riu-udrrirg,duoo''nuoo',r,

dorr6unrrlu:vr utiouorur: uanlirnrrtudluturirl##nirfr nnrutnlon rtasnltnt'10?-n

:cniunoifiryoaluriraruinrrl'[trrnn'iiluqnti:s ttostdor'n:cn-ur'rei'rnofn'ryoaluttus

:v 'jr{n1:1ud{ :L'jr:snilnoffiryoalurf;oninr:rvr"lduriufirrjorilluci.ruavfl:vniuq'rqn

rdotilnr:t uci.r"ld r rorll.: filtavearv (New T.M. et al., rss6) u o n orndu-lfl nrr r-n:sn-!

aofllunoffiqoa torrrxuaruatnodlurir'ualn-u{ nrLir lurir.rqqnaluiuriugn'a{E:;n"'r:

coflrunof6qoarLrnn'irrqn'rriuotii.rfiu-udrflo; ttavnl'ir urln-'ilihnll6to.rnqn^n:*r
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iilrir rlindu lurrarvfi uqn-rrfr trfi :vniil aoiluun of fi ryoafi n{fi uasfr uqer'n::udrair u rndu

rurinqfin::ltilrirrfinuluurtrn-rriufif.rn.rfinludrlotrn'irfir,rllur.rr1n-':{ u,l:udrtaifluav

nors (Franc€schini c . et at.,2o0i) lAoflnrnd ri.rfinr:f,nur:cnixeoililunoi6ryoalu1n dqilu#si

6rfi fi nr:rdurrdo'rrdurduriiilrAurnr nrir nr:drulnorn4'.rx{r'hJrdu rlunon:rrL drl#

rvsiuaofluunogfiryoaluilaarrsrfiuduornrlfirdo'r1ur{lrdr t.t -2.+ trir roil:r trav

flirs (Morrow c.J . et al.,2ool)uav:vf,u aofl!uno{6toao-lnl4.ltflut':ar s iui4rtfu.rlunen

rnd{rrndil drolnnejlrfir}Jrdu.rlunon,u-'r16ur rirhi:s6'roofllunod6tonluilrrarrs

rntuduornriud dulluri'rrrtflr z.o - :. r rrir :cn-ueoilrruflof6voael-.rnrqrlu r {u tt: nto't

nr:rdu.:lunon{'rrduauacanarluriufi s-rd.r:vniusoilrunofn^qoafianalrdowrlrnln

arlr:oiliun-rrdoanrnu'rndollnri\d loilrr (MonowC.J. eral., rooo) uunu',nriu Snriorrir

uasn s (Higashiyama Y. etat.,2007) fnsr:cduaoillunoi6qoaluTnrdoinr:rrJduu

anrufirdu.r vw'ji nr:drulnrrn{v{r'hld0{lunonuuu4ndul:'r rirl#:vnlilsofluunoioqoa

lurlaarrlq.rdu s -q wir nGuurfisrlnlurioudrulildulrul4ndul:r :vnirLso{l!uno{6ryo4

lurlaaludln.rqlrilurear r drlnr#firdurlnlunonul:L4ndul:.r na''rrinriu:vniuaofllu

notn.foa696.i

rfi a: rn'our::l (zsss) fl nururl6n::ruav:sniuao{l:Lunoi6soalo'rrdu{fl r'lu

anrnrinn-l'lue':udclitf,urlvil lnufrirnnnq6n::rtortdular z n'r (nar$ r sr-r ttavtnmio I fr,
ruJiuurfiuurlo4n:su'jr.rritfirds{uunlun:itdu'runvrir':iirdol{rnao nr:Haln'uf lnurirni:

drrnnnnn'n::rro{rdu{r{rrilurear s r6ou tdouas r oio o9out rz d'rll'r rrnnant:flnur

uu'jr ua-rlrndrurdu{dri'rrfiuuirtJrdor:rrfi'un-r{rniob?finr:fri{narun-uf rdutHintnria
r e ^ e t A J I de e 'lrqnn::1llnuu! uau qnR:: n12t11l10J1UOt 1{uu0fl1niUYl1{d6fi e< 0.05) tirur6u':nr

rna{ nu'ir nqn'n::lrinud.rlu*T 'rriourracrri'.rriron:.rrn"oo-lqinarLn-uf,-lilinrrlttnndr.t

odr.rfiriodrritgvr 1.rdnn' (p < o.os) uciu qfi n::l rirrgi'rfluurlrilrdr qlduodr.rfi riudrriq

il1{dnE (p < o.os) uontrnriuu-{ u'irt6s.rfltns.t z o"'rfinqdn::lnr:rrsotErttqtfirLdu

otir.rfiriodrrigvrl'ldfiA e < 0.0s) fia-.rrrntirunr'ltil'o'i'l{ne ruriuf tiruHanr:in:snil

aoillunoifiqoaornqrlr:vrortdulHr nuir :criraodlrrtnoifiqoatsu6ular r t*"rqodu

Inofinlrunnsitrorirririudrn"'qmi.ran'6 (p < o.os) ua'{orndrsn:lrdat-l{nauniuf l'.ra1rl

'ld'irnr:rdu.r16olerr:rlri'ulud'r.riiri'olnr:bi'1"'l{ncluiu{ luanrn n:lt-.tto':arufni

riflllnilfiflarfiu:sn'rn:rrtnSonto.r16u'ranld d.rortrrtiltldlnonr:rJfl:.11.:anrn n:'rrdu.r
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1#inr:r,lndr6o.rnirluanrur::rum6 uayrururluron:.rrda.rdrnirnr:rdo.r:urnjonr:du

{nrarn-u:f'

qwr?niuarnort (zssz) finutn:ro?rn:rcderdu:orJri' (steroias) nq'l GCs merabolites

fio aoiliruno{6ryod (Conisot) luer-aodlqa (Dropping) to.runnr#l r1ro?6rou'[vri6u4lu

tod{s (Enzym€ Immunou..uy) r?u nu'ir drur: nlirnr:n:ror-n'td lqudrnr:f,nu rrlfi u! rfi ail

: s n- ao $Itu u n o f 6 v o n 1 u n { ru rJ : r y r n : u n n r s'{ fi fru rj r rdr r r n ; o-.r hi'ld#r qj t o.r a r u #or {
rflnuiu{ur fiqornnr:dnurnaon.ir.::yuyrraroir,: 1 1u:orfl ilu.irunnrdr'{d0"u$rrdrnirfid.r

lrild',fr'uq'fi n r:ra''r:lSurar soillunofdqoauq neir.r riu'hJluurias n{lrJ:vrrn:o dr,ri

u-udrn"'qvrrlao'6 (-p< 0.0s ,n:2,213) lngfirirrnduil3rlrarso{lrrunof6"uuotonuu

marrr:nrirnr:n:rra-nldryirrir 7.2't +2.43urlunil dorirnfnrynu#,rndoniu rtudlu

n{ruu,-rnrri'.rd,$'uq'rrdrrvflnr:ua',:rJ?lrarso{ltuunsf6vea eirn.irnrjrudd,rlriLfd'r{ rfrfi

:relay16solunr:n:ror'or ilraraoflruun'o unnrs'rr qrfiufid.rlri!i''f'rq'(+ cr'.r) fiil3tliiu

ao{fuunoffisoarfrdu (Mean + sD) rrirdu s.zs + :.r: urlunfru (n = e38) eiruunnrdlrvra{

dfolrlld'tua' (s er-a) fiFirraiuil:rLrarao{llurvirriu s.42 L 4.oe urlunir (n = so:) drnirl

unnr#ltytqriufifiqjrrda 1+ n-'l; nu'ir i:lSilroraojllunof6ryoa (Cortisol metabotites) rfldU

rvirrir a.se + l.e s urlunir (n::zl) tiruqrrdru 6o unnla-{r a{dfuq'u#r (n n-r) iGrrst
aoflruno$6ryodradu (mean + so) rrirri'l s.67 + 4.1r urlun:-t(n::ss) flr!3irgt-u 6.:rfio

r:l3s!rfiuurn rslun{rrorunn.rr;rdf.rlil1d';r{nrSouriu:vrir.rurel|rirurarfiu vrr.jr

hifln':rr uqrnsirid'uroq 3rrornoifiryoa oeir.rfi u-o drritgvr r,r ano (p> 0.05,n = t,++t ) lnfl

rue{rvfirJirraraoifuunoisrryoa4rn'jrluunnralrnariufi0-i'1il1d''1"'rq'r6nrioo rird

rnconliuutfi0ililSrrornrrrur{r{utolnoiouoa'lun{uunnr#.rdil"l{ud: ur.t,ir rua{d;u{

rudr16ol#ornlu ryflrJBlrartornoffiroaq.rn'jrlurvrnrfiunq'rrGorfi'uorir.lfiu-udrrirgvn.rafior'

(P<o.os,n=rrz)travrudorrliittrrfiorniu:;u'jr.runnrs'{firflurv{ar6urniuut'irunntd-.irltdd

fi,f'r {ud'arvfirJ?r rar orrru?rrlurieqoof llu ddrn'fiun nr#.rrvr a{fi dr lrlld',ilu4'o dr.rfi

u-arirritga'rnr'rafisr' [P. o.os, n = q02 (ANOVA F = 3e.981 , P: o.ooo)] <i:ulu nd ruu nnr a'.1

nrflrfiom&ruun n!-ir rnarfiufio:ududr (+ n-T) iriSrrarnruullr?uro,rnogfiryoorioun'ir
a .iqh,ur'o ' ,j r dr . -:rvrsrfiofiu-.rhi'ldil"'rq'rrarqnuonoqjr6er? "l orirififddrti'tg8wr'ran'er'[-p < 0.05, n: l,3r I

(ANOVAF:81.576,P=0.000)lrriurduad'uuonr.rndo-rnrlr'rrji roraofhunoin'soa

lno:rlosfl nrrrtrilriuq.rqnlurir.rqqioutorfl uaaer"rqnludr'rqnr.rurr
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1nr''[n: qtg{ruuasfl s (25 57) fl nur6lrGila1o'rnrrrurn3aotfi oIornnrrruiou sio

- q 'q u,4 a q u /
rirnr:rnreroiur{fl-u!n:: naHfrn"lrilu"lrivi-udo r'luuu-urirlrsdfi1.:ri'1 :?!li{a:10fi1

qsG:rduxo inrsrfi onrrittniuqld s':01nn'r1u?Bu (Threstrold Point) fin'11!iilrirgrionlt?lntlelu

nr:rJfrrl;'rvr-ufrrasrrrrr-flnr:odr.r0l nr:finurn9ldl#r?eXaHnH6orhidsdlr:r016ouxo{'1ri
C a d t I d d q ' & - q { ' i .4--.<-.
il=u!to.tiluqrl5vflfi1{9i1 illu?u 7,752 lJllfln0in tnr{r fi 672 9l'l lul'l?u11 1 - 4 ryilnu

liufinldornqutirn?oriru?r'arraslrleilurdrunr:rlfurJl.rvilufdor-i<1rinautf,o.r) narsrnsq:nran{

ufir:murdulouuriu 1u rirqrdsu niu srouii 1I.fl. 2ss0 n*.rr6outrlurgu il n.a. zss+ riro.rri

:sno:Jnrr u :rl:rutta vritrj:vru1ol lt1fitno{Yl1'lvr-uq n::1l#ii Expectation Maximization

Restricted Maximum Likelihood (EM * REML) n ruldl:l roa r-u nn doil fi fi n1: fn drna

nl5finu1 !'jr afifisr'hi:r016outo.rlridu,fiollmcuiu{rJ:r{urlrirfi:.lSlrEana{eiordol

#':rrcirfioufiurnrrunrv l6{160uriusrou6'!n:{rirqqieu trirtoiu ru:7s.l) ttasqqtlu

(rirra6e rHI = rs.o) tarvfilurix16ouqarnln'.rr6oilr!!ntvt-uf, (ritrn6fl THr: 70.5) il3!lsr

kinvrvr"lqldufirn:rri'uqquurrto{ :vtnfl'lmd uontrnfi al rrn fi zo 'lrincurt'o'lrJ:v{nr'rn"r

;i
flvrnqn?1rln:uer o{nrnn?rr30u lnfltrdn loo n lnut'tailafr ld0s G ann{n1t6na{10.1

ruaaa'nhj u THI fi ro n u'irflrirrrirnll - 0.16 ilo.icioet-? rirta6 uo-n:ru'u q n::ltol nr: b?

Hna6n\dfirirrvirn-r o.z: niraudruiuf,vrrrvr"uqn::rL riraudlvilufrt.rvfluqn::l:lr'rit't

a-n u cnr:h?Haru6srldrir6vrivrno,.,utniu",du{tinartr.r?ou(-o.zs)Hno''indllrtdn'l

h?r#u'jr urnEninanrrrrutniun tdour.,norrlfoulutt:wrndudollvdlnohlvluqn::l

ro.rri'n s ols nr: h?Ha ni n}ia na.r

ttou.i'n ro. uaBnalv (Ianczak A. et al.,zooo) finlrurlfin::r,lu\ridld;unr:dn

aofliluoir{fiuairLulr ldrrri n{unrlqlrtllau (hifi nr:iordrfi ki; n{rnruqltrr.l1111'rrr

(ldiurirn-urr t oo 'luIa:6n:) ttatn{1fi*ldiunr:inno9o'lnarnol:u (noifilnarsrol:u o.o

fia6nirl lurirniu{r r 00 lxlntAs:; ldlvqninriourirnr:rln rtasrirnr:f;nuruqfi n::lto':

lri1u:v0cdd'ilorriu:nto.riisr nr:ldfrLnoffilndtnolsuiv'i?urlt'runTrrLr'rrrnna-r1u'lri d'r

d'.rrn er'[dor n nr:n 6 nx fi {d"r rner n r:eflurdrl ri (P < 0.0001) n..'ua.'1r, rrod u u a llunr:drr:

rirurxl rraryr: ur'oflorqld z #rlnrr{ (p. o.os) ttasR'l1rlclltll:slfia nal lunr:rrd ri.rr-erq

fi ia-nuorsrxfi ounueu ur'oioiq"ld a d:lsrrri (p. o.ot) nr:ldilnoifilnarnol:uu-{fi flalfr

rirnrinana.r ur'oflorqld r fiJord 1e. 0.003) uayrtAofiorqld+ rirJorri 1n < o.o+) rrsi'hlfiaa

lu1orsf,n'ld (p < 0.28) rirnlu{rriruannrttna-r 1P. o.ooor) rrsi'lilfiHnfiiu-udriiqdrudu



l9

nndvrduan'r1#rfiu'irnr:'kifunoi6Inatnol:ulutorsrilun'rdou rcriold.n'nnr:dilf{nr:

u-nturnx n o fi n::rLuaynr:rFulnlu'lri

rouarin t6l. ttasnarv (Delmhard M. et aI., z}lr,dnulmnao{n:s ?unt:lunr:r'nna

rruulrifinr:1n#r drxir.rnr:rkioonqlnnofGnoori'1urya1ri ua-rrrnrirln:lrlmnrr-llu.rar

nilnrilq{ (sprc)'ldvrlrryatifio'.rhifinr:r:16uuanrnodridou z tfinluryalri rfinu:nrJu

oonlrniunoin'lnarool:u uav6ngfioilfiqnja.ranrn}Jlndlfiurniunoi6Inarnol:udarilel

o''rnriudn"''0.''ud!uiud:cH'ii{noi6lnarnol:ulurdodlrrodto.rrdsnd'rldilrrrnaru

aaurdurdondrrr:fi Ior:16sia uavn'rodrrlalulriri'rodrr s n-': na-lornnr:fi o AcrH uay

rnnqrrrnrlqu rnAon:vduuavdrri.rnr:rir.rruroldornru:nln nq'runarLqr'ldirnr:fin

rirrn6o na'rmnnrrfin AcrH nrrrrrfurlunaraurnoisr,roarntrdu ro rriro-r uiorT arairultl

t.s *r1l{ qirvn'r re uav :t urlunirLEiofiaddn: rtavanal{:vniuriounr:nnaor (l.l - 2.5

u r l u n :-r ei o fi a 6 a- n : ) u a-.r u n l df r n r r n : v {u + {l'r l u.r rn n ry r rru n r l s u n ldri o l #r fi n n r r n

rrn nrirrro'r nr:uiu t?{ nr:rir{ruro.rsiornl rn'lnuavun rarurnoffiInarnolrua na.rdrn r'r

:sniuriounr:rnaorrfiurrdnrlou nrrru?lrTulunr:r.kiooqfryalridlvt-uf,niunr:nJ6uuurJar

lo'raoillufifinr:rirlrunrrianru'lunarcrr nllrr?urluluXa'lriq.r4a tros - zss urTu

nirucionill rfindura-.:rrnrrardru}fiJ:vrLroud'riu.roraarfiuufiunaralr rloXafildna-rnr:

in ,lcrs d1#rfiuo'.rg rl,,rr dnu.,nnu',o,,urorrr16onrrtornr:rd'r nqlnnoin^roud uas

rilu n r:r-o Haro.rnr:rirrrudouulrnlnfi arLrl:a rru r''rndu nr:h?rnnqrruvr-rIryutilri'

riol#rfinnr:annrrornr:rntrso{Iluqtlalri 'ldrirnr:vrnao.r luundrui'l lnunr:r-n

nararrnsfGln arnol:u{1#rfiu'irfinr:anarrarn:r!rriiunodr{nXu'ld#nrrr'orfiuuri'unr:
- l, a hr€ i a, 3 i- i
{r ur l n-r rG l u a v'ldf, nu rq n txE uril n du fr n-n rio rni ln h uu a r r l t u o a 6 a d ru il n r r l
runnrirrtornr:r.ra-'rno{6lnarnol:u1uXa rdorfioufi'rn{1fi:Jno'uu'ir hiinr:ril6uuurla'r

iifiuiua.rd'ru orir.r'!:fisrrrL nrnrrldrLrfuf,otirfiu-uus:vrir.rorrrurduriutornr:uo'rnqTn

nof6nosduacdrurunuoqo,ndor'luir nr:mnaor nr: rir{rutr nciounu rn'lnrflurfunou

rudordulunr:f,nurrfiurrir:se'!r,o'rnrrlrniunfirfindulu:suufiraari n-.rriu n:cilrunr:lu

nr:r-nnauurtiinr:;natrralnr:na''rao{fuu1u1a1ri6.rriuuuanr.rfirircuhlunr:r-n

nrrlrnSunluun

luad ro. uasnols(Post J. er di., 2003) finurfl?r tR':onmr{ntunrnnioo'n1o rriioE

I dt ' - rlJ A d i ../e r^
fldn:snunonllu ruu0qlo{dn? .tu tlr0?ta nla0{ n1: fl1 lfidn'][nnn?1ulntun 1{n10R'llil

uioinlo nr:flaueo{luunoffilnernolru d'rrflueoililufirfiorr?o.rnilnrurniun ororflu



20

14r.:tf;ondrfirl1sdu1unr:finsrrfiur#rn'rrrLrnsundrflurdo{riilaefllululrirudo nr:'lolfr
go{1tluodrr::ntiruavnr:ttui n:yoru'lun:suara*osarrLr:nu"urJiu'ld'rrn:sniunrrruulur?u

roru arer rnoifiTnarn ol:ufiullq.rdum-ufila'rlrnt3runr:mnaor nan:s nrlrnnr:frlru
ro'rsofTlu'ldiunr: :su:uornnr:flnuror-rrryfi'larionoifrInarnol:u r:rnrlulrrnato.r

r:r'irnr:'ld:-rnofn'lnarnol:ufirntldulutdu,dorcaonr:rn- fnro{ir{nruuac#1u

tfilrsmtnol:ila uasannrrdSl{,,uuduudriu,qudrfiara'onun.rrooun, uuno,nu',

n o f n^ l n a rsr o l: u d-.! o n n r r n o du o.: r o r ei o r n r r n l n 6 r rin'l dr i n n r : n6 n n o f 6 ln a rn o l : u

nri'.rlinfinao#IluoysSIunoffiIan:oin nr:rir.rruodr.r,iru 1 uavnrruduniuf,:vn'ir,r

:sd'uro.rnoisrTndrnol:ulu n:vua16onuacir"iueurgyr[mol:i[a rilun:s runr:fi.ir0uas

:rnrir 6r hcio n',:,dudu,ro.rnoffi Inaroolrulun:yrrarf, onriljorfi su'i'u:vn-uu: nr3!

nr:ul6uu:yni!nr:norduolto.rsiorunrurn'lnfi ieio asf fu uov nslunofnTnyrroiln na-{rrn

:snhnofsr'lnarn oI:u1u n:vuardu rrn"u dru',odlt?rfiud.r na gn f,lu nr:rio{riunllrnlon

n-i#u nr:msao{o*'rdu.,rriluro*u'rl"ofifirl:yininrnlunr:f,nsrnr:ilirsr-':sionrrrLrnson
r,,d

10{ lnluo
a1 4rto dnt6rl.ttasn y (JanczakM. et al.,2007) floao{tlt-onado!d|J{n!ru launit

rirl#uri'lrirnlunuasl rfirnr:ra'rnoi6Inarnol:u ualrir}J{nr:oon'hifii:srirnrrl
r{rriunoifilnarnol:u ql ,onu-,nu'u finr:nrnnr:al'ir nr:drL fia nh nrrr rnSun ua c nr:

tJiuuurla.rtolaoiluululd rvuJ6uuurJa.rr,rqin::uto'rjuqn uillrili'rrri lrili +o ni drfi
i ;i a -inirufirfiqnrnorr.rr:lu:vnirfinre\ilfi'r r.rn-wrndrnl: eao{ 1ri1un{rnnaori:go-unr:

r.ra'{no{ol^lnarnol:u1urya lrnn'hn{lnruqrL nr:nnao.rhifirunsisirnrinto':lrilun{l

msao.: r.rio:yoirnrurul:rrlutolnoi6lnarnol:u 1u'lrius{ fliolil re qn'lririruru oo d'r

1n{ua; :o n-r) ldiu nr:vrnaoudruiuHaa-rd'lunr:drunr:rGulnuarn qn^n:rr lilnrLno

fi fi cionl!er!r:nlun-r:r{nhi rSorirru-nro.rldtrr urilrilun{lnnaol.tinrrc'!rinouauol

nrrlrrrrtl6,rtunnn-nn-o uasl#r:ar'!unr:fiurioun'jr uriorfiurn-il1riarnn{rn'luqld.r'ldil

n"'rdu.rq'luan',nuledo!od1{6 naainrfrucirdu'utiu'jrnlurniuafi'ldfrluri, 'riiounr:f,n'hi

orrd{flaeionr:Tl-flur nAn:: ro{'lri nr:fi'lilurna rlnn?lrtu7!r7u{o.rno{61narnol:u'hi

ibirfi u'irsof Iiluar6u:oudoju duonrnu'oornnoffi In arnal:u orran an:v lJto'i

n'rrnrniuB'[ud1{riounr:flnhito.r'lri

oln.irui?-uB-{ ncirrr?r.rduuan.rl#rfi u'iraoilrl un:on'qodrfl usof Ilufild'l-n

:vnirnT rlrnionld




