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Hamsters Eavesdrop Too and The Consequent Changes

during and after Observational Learning

Ming-Tsung Kuo
Abstract

Observational learning, refers naive individual acquires new behavior or
information via observation of others’ doing, has been demonstrated in a variety of
behaviors in different species. Gathering information from social interactions between
others is termed eavesdropping which has beeg studied mainly in humans and certain
kinds of fishes and birds, butmnot in offier mammals. Using male golden hamsters and
their agonistic behaviors, we develope.(.i E{:Lbnﬁﬁ?;\./ioral méthod to study eavesdropping.
In this thesis, there are 3 experiments 'alim}-ﬁ:.g-at investigating consequential behavioral
and hormonal changes in different gré)ups of obéervers during and after the
observation of two male demonstrators either ﬁghting or encountering neutrally
across a 3-day observational learning. In experiment 1, fighting naive males approach
quickly and spent significantly more time investigating the winning demonstrator in
the U-maze immediately or one day after the 3-day observation indicating that they
are more interested in interacting with the winners rather than the losers. In
experiment 2, in contrast to those males in experiment 1, observers previously
received one defeated experience from a novel fighter one day before the
observational learning displayed completely opposite behavioral patterns (i.e., more
defecation, more fleeing behavior and avoidance, and less investigation time toward
the winning demonstrator) during the observation of the 3-day aggressive interactions

and in the following immediate and long-term U-maze tests whereas such effects did

v



not appear in the defeated males observed 3-day neutral interactions. These results
indicate that the experience of social defeat can effectively influence subsequent
behaviors in defeated hamsters. In experiment 3, a non-invasive method was applied
to measure the levels of fecal cortisol metabolites (FCM). In experiment 3A, fecal
samples were collected every 3 hours and our data indicate that a single fighting
experience increased FCM level in the losers 3 hours and 21 hours after the
aggressive encounter but has no effect on the winners at any time point. In experiment
3B, a modified 18-hour fecal collection procedure was adopted to analyze those fecal
samples collected from observers in experiment 2. During the 3-day observation,
these defeated males that observed aggressive interactions defecated more
sequentially but their FCM level was relatively decreased compared to those that
observed neutral encounters. One day after the last observation, the resultant decrease
of FCM level was remained in those h.i.gﬁ:;ggsfi.)_(').nders thét faced the winning
demonstrators. Taken together; these r'elsuﬁ'_’é._-s-uggest that male hamsters eavesdrop too
and the defeated experience signiﬁcar:ltly affects the ways they use the information
and evaluate their potential opponents in subseduent encounter. The information

gathered during the observation not only sufficiently affects physical homeostasis but

also influences sequential behavioral responses.

Key words: observational learning, eavesdropping, stress response,

aggression, fecal cortisol metabolites, hamster.
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“It is not the strongest of the species that survive, nor the most intelligent,
but the one most responsive to change” — Charles Darwin
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HRRBERATEI Y - B THRREREPANE LB UTE A EHNL B LS
oMk RULAF R PRt TREE S A - 2R R BRI cE R AR

REWRA R L BHROBFTAMREENEREARETHITAHEAOTREMN
L AR B R SR R RBEFRRE TS R RS AR
HTEHAERY L BHORFREHEAZLETRARAAARENHLELE > thi
BRAG - BRET ABRRITHRAAANE LR TSR A RaiEsa

EZRHE S EAEM P ke RME (Johnetal., 1968)
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(=) EHEBRAEK

feh @& (CSTBLI6Y) #9mh58F » & RELERH £ R B4 DR A 5w d6 4
BEHB T BRETREFORRABEZEINAINREFTERT — 2 Bie FEAMA
B g RMELMIZ LIRS T R IRE > BZI0R 5 09I AT 7 A R 1T B R
BATRME— AP EMNTE SHROEMRITHAGELELANEREMLE LR
BREATE 3B — 5 P PRt St R B R Z M ERABR R LT A
BRI 2 T AR LT SRR R A TR RRE TPk Y
BN LA M RAT A BRNTRENE c ERETERZEABRTI R ENT
) tbRBEBREI AN R BB BIEAAMIE LA LG LG (Carlier
& Jamon, 2006) -
=~ e R

(—) EEBAHBK

Eukm(mwwhmHm)%ﬁﬁ%ﬁm¢ 24T SH W —RAET

ALY B — +%&ﬁ%%é%@ﬁﬁ%%ﬁ%ﬁ i B —FRAE
ﬁ%ﬁ@t#o%%%%%%%@%%ﬁ%ﬁﬁ%%ﬁ%ﬁ%°%Tﬁ%%ﬁ%
HMARTAELER T AR @ASERSHUAR T RILAREARELNWERE
PEELEE R AT T MMM B 2] B — @B A (BT T B B T @ R AR
EAGRAREAT R o B RENAEEFRES B R AARER WTH
(Heyes & Dawson, 1990) -

(=) EHEBEAHK

UEE ARG EAE LB BPREANRERNERTERAEZ & H
BEY REZRATHRAARGMET Lok $ 4% k- A T ML
HREEF ARG F XA ERBREAH WG L B AB%E > B R A
HKRERGOPE BEEHARRZ2ENRBRRINR T RE AR T a5 -
TP Hias—EHae BEZRAHFBRIMARA TS AL RBH AL
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TRERERY - BFRET BEECRFABRRINPINBE TR E/TE 248
BRI AE Bk "HELE | NEIT2RBREEMARL ReYITAH

(Akins, Klein, & Zentall, 2002) -

F=8 AgHRERR

BOERBEZEEN— ROREGSANRBELZRBRENTH TR

B

o UTE EREFETTUARGBREFLLNTH MBS AT

e

FHEMHRELBTARE SRERAMESREL TNy AR F L4
T8 EoREHBERLTIHOERA LSO TR RIIRELS S —HEF
HNE RE  BHR ﬁ%’&ﬁﬁkmn%%s%%i%ﬁérﬁ iTh
TRERMHERE WA %ﬁ%%%%%ﬁi§%7ﬁ°

>\l f*:"'

%‘%&ﬁ%ﬂ%&%@$#@%ﬁ#@ﬁ@%ﬂ%§

AR FIBRBL AR FARMSR T LBV RSRATHFE
o BEFRTRARNORR - REHES ~ REZLILWEE - TF
TR BRARG ARBAGITH B R AL ERRERGERY B AKIE
HATHRERRZGEENZR T - AUAGHMERF T FHEFAO BRI T
& ZIFBEPIFIEEHFAEALAECEEAF S AR ZGENERFR B
ETERKEBASFHL -5 FTR2EBFRTERMCE A A EH F 494
10 MR RRBARA BN ARG RRE L §FE - RbBhEaied
P A E BT 478 5% B 3% (individual recognition) » ZEFALE 5 F 2 F
CEBBET wRARLHFLEHKBAT AETEELARME - BXE
# A2 B (Mesocricetus auratus ) W9FR ¥ #E35 - #EME B RAMILMAZ -~ 4o
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BEAZOHARGH FIFEREMI S b2 b 3245 2 # F 6932877 4%
4% % /v £ % (Lai & Johnston, 2002) - {25 F L » Bp{ B AEAE L 2|23 > THEB A
BH - RRE BAEERGFCRBFAFETRTE - FEL WwR AAMH
BANEGME LOBRRZETARETORBE BELELEAFELERGIMA
HFLEZQOBEME RIRMATURIER R TEBARON S B REITHRT L
Sh o TEIHAT AR 3 AR B BB RN B B R AT MR MR I R A
FR o FEBEA ARFBEATREAEL  SHEBF A @R FEIN
BAAFaYy XA feey > M4 T4 gMNE IR | (cavesdropping) °
AGHMERR—FREA RBEG YL BBRE S SR ERANZH MK
AEH PRI E Y —FEF X (McGregor, 1993) - Eavesdrop iz 18 $53:3 & &
cavesdrip # 4 @ R o Eaves X 28698 & .M drip 4547 2% T > B b cavesdrip
LAeRAE A B %%ﬁm&@%fﬁzﬁnﬁ@kﬁﬂ@%ﬁ@*%%é%%
BB ENE N EREF MR B%’&%E E’AEJ#HE B & 0 RIS RKIR T 894k
’ﬁkkﬁmﬁﬁﬁ%&%mﬁﬁE&%wm g Ak 69 & AR AL AP 2] 15 4
iR ANE EESE PR &@&ﬁ%%m%émkiﬁ  BBBR 7SR &R A
RR R VR T E RS S ) iﬁin’iﬂ"\%ﬁmz (McGregor, 1993;
McGregor & Peake, 2000) - £ Z % % F 6,2 4931 & (information ) » bk 77 4o 8 F 4E
Ho Y BREE MEAR LG (signal) KRG Araasg > mAFLN
BENBLEBRER AR LG T - BFRAE— AR EHANLERROER &
HEH AR A BEMN RE RN GBEEHZTBEA IR ERMEN A E YD

=X
dﬁ

EATRFM LG FH  FHARRELT ORI NE AERZLRNERRE LR
REMHFAZE AHARRINORETEEORBELZTAAARE > wRA R
B o] S A BLE H A A AL @ MR 8 3R By O KB AF3R 8 o fE sb3i R L s ity A
AR ECALETRER > ALEARFEAGTHMNERRYE R (24 LAR
e 2EBTRBERR TR REAMTEGER  FA N RMATE—
HRAA IR -
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A REEHRF P THEREBRRAG M S LAOAR

— ~ TR R

FHAEP s S0 45 ) o Ml 430 B RE (Agelaius phoeniceus) 4& % % 6 Hf 5 4%
SEAEANB RAAMEE > EEAEE—ERALXBHYREMNIFEH (Trannus
tyrannus ) BUE B RICGH G AIEAT AR TR A B RAERS - A
A B RV A 30 B+ 6 MR £ @ B AR IR AR 4 T R S R B B A
BLEH RIS T A E A3 AT A @ B w45 A& (Freeman, 1987) - 54k ay& R
TR e BA P A W B RE T AR R 1 TR REE By BRELAE
- EREHAR

(—) REFEABRX

1. HERBRRE NA

fe AR B & (Betta splende@'i.);%;]:;;wgm;g b AR
%ﬁgﬁgﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%%ﬁ%ﬁﬁanﬁﬁﬁW%ﬁ%m%@
%%*’ﬁﬁ%%%ﬁ@%%ﬁﬁ%igﬁﬁﬁ’ﬁ%ﬁ&%LﬁﬁEﬁ&%’
12 4% BALSE SLoR 5 0 O R R AT HUR B30 6 00 1935 - LR FRBFT > 51
REABRRE EMFRLHRITZIN  BEXCRHAFHELOTET A -
FARAERABRELFAHFHETRE ARELERRERR ARE®
#HAE TR (loser) i > T &K (winner) BMEH - R A BATIT A
BRI EL o AT BRI A B —EH B RERRES SR, A ha  —
AREHFCRRRBRBYRETHRERE 7 —ABRE L0 — 8 AR
BEBEAARER S ORETRLRY B G RAELHEN  £AA
8 9 AR 60 B0 T AT BRI e R F M AL 9 - W04 R B BRI SR T A -

RERGH  BEETRRRRBRAL ERAZZUBREFEREL > £ARE

o~

QBRI A AT I 0 AL SIE A 0 R oK AT A B ey R AT R



HFAEBATH QLT L2 ATE ARG BRI BT AR 0B R AR R D BT AE A
Gy E5 R o RGRIAER B Hik il #1B7 (Johnsson & Akerman, 1998) o 33 4% 8457 58 4
RILRIFWBEFRNER PARSTEHBRER LA AU RFH LG FHETH
Koo Rl BpfEdoit > S RELR A TR LR B M EAAERRRR
FHEHBRFRLIHFHETRE RAXREAA FHELGIES & 7T
RER AR AAET A B o FlF6 5 — BT R T BT B4k eIk

ARF - AREBREREZIARBREAIGE  ZHERALRREH AL W
B BRELCHRTHERA T LW EAHE TA M E A0S ARIRAERST
Rl FHIHFM4 5 —FRABRFRETHER AP RHREREARIKRD
RALETLE BN THREBBELMROEBRAATE LG EZE  BLBRE
FRRBRRITHEN T 2B F KT *E%%%W B o EBHROYRETT 0 St
%%ﬁ’ﬁ%%&ﬁ%?ﬁiﬁ$#%i% o MBEEHNABAERFRLY
FHA -G ERBRA %TTﬁﬁ%%ﬁﬁﬁﬁ%ﬁ?ﬁﬁ%$#%ﬁi
£ oI CR %ﬁ%méﬁh#ﬁiﬁ$#%&$¢jmmﬁ B LA T
B — et B iR R R ﬁur' A B E A TR E B AR

i

EBITRBORFHLEG TS F— éﬂlxﬁ%%ﬁm% » W2k ek 2B

3

ARG TR F AR RITHEORFR LG FH - B2 ERAERATEHL
BATATARRBSE AN TRE SR ELE—BEASTY  A—R—8&H
FREANBEEFAOEEBRAN > ARZRBZBRELHEAFTORE - £EHKE
HE T AR L AEHRNEHEFBR R RBCANANRE  BELEHNERR
BBt AR E @R B &R M > 3 B BR A HH TR 28tk
EZREMEREBREL AR TBREI TS M ERITORFELGFHERT G
B BEERB TR WA CHBRBORFHLH FHETRE  E#
T EAFINE AT B A 1R R B P13 A 0 A0 46 4T Bk 3R (Oliveira, McGregor,
& Latruffe, 1998) - N BB R E A EFMNERRAVR B RFHELEHZ

FoRTHAGMAELNETRM  BARRER T 5 — IR 69353 AR
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WF - ARY  ARFRERZLE T aBRRINLHEARE TR L  ARBHE
BE AR BITRBZORFEHLGF4 - IYOR RFRHIHFHTHER
R & RILRITES) 0 AL B R C 1D - BEEH 4 B SR C EH#AE

BRIFRBEENARRE BAHRESAAD MBEUALXARD LETEE -

ABMBEZEREEREL  AAF A RBRELR A & B BITHERFLEL
B R ERELHE FORE - LB RGT  AEHE L > AN a R

23] "HBA T OBREFHNERER TREB/RAT S F e
SUB BB 3R AT AU o A ARG T R AR R A 0 B
BEE R FHRARAS  BLBEEH AR FEARERRATA R
SRR REY F AR A W T 6048 4 A AT H 3 ey (McGregor, Peake, &
Lampe, 2001)
2. WMMBRRSE

ﬁ@ﬁm@%&@%ﬁﬁﬁ%&%@@%ﬁiém%%%’%@é&ﬁﬁﬁ
B S A A e R R A w4
B85 160 R R R T LR F RS IR S
PR E AL R R B o A T e SR B T 6 PR R R
¥ #F 784 (Doutrelant & McGregor, 2000) ©

(=) REBEAHEKX

I RBREE

BT RIS BRE R NE ORI LT — TR T
ERAA R A B SRR G B G b ] REATRF RIS EM f AT
Pk B — B HK M B A AT EL - BT %045 A K LK (Parus major)
FhAHRF A S FHREOREE T 8 8 H UK B R AR H 8
s > A R B GRT S > ML AR R E B o HAAR R
B B IEAS RN RE I LR A PRI e —
o RleHECABRDOEE > BonBRE A RS GBRERBAMBLEKE - R
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B 43 B #A P 094 % B 4% (Peake, Terry, McGregor, & Dabelsteen, 2001) o
2. wEMBRESE

FE R B B AR XTTR &R £ 0B R B L2 K 172

AEIER RIS ERFORFUEFHOR AL REBREECEEETA

By HEMER Bt o AR A HIN T E R ARFER M AE B8 AR S BEM Y

VAR AT R BCBF S S AT R R A BE ey ARG AT R EERL

H 45 E M E1E (Ophir & Galef, 2003) -

S ARERHAEGRF PO GTHNLRRGBE

BEAL AT 20 SRR NS 5H T ROBE
7o RiGMREBER > BEHELRA TLM’F'JH:] /\ééé%ﬁ B O] LAA A B B 42 B

‘E’

BB iE MAER B RIRGEE P %ﬂﬁﬂiﬁ%ﬁi AR R AEM KWL

+

i dene Rk ﬁ%?ﬁﬁ%$#|@%A*@W&  EE PR BEE (S)

1

TH B EERIEF %&a‘iﬁi (A> S) KA ABHBEAE (A<S): &£
oM BEETEIFTALSRNGE S RILgBRIANORAF RS —#
FRITHRFHELY (A>BRA<B) £F =M £EF _ERATREE G —
#F (B) HeBRANBRREGAN - SR BREZBRERENL RRY
S M RAZHEAREREF (S>A>B) @HIRAZT AR HHE
{2 o F i A BB (B>A>S) RHEFMAELET AEF (S>A<B & S<
A>B)- Bl A& % ehy= E (Peake, Terry, McGregor, & Dabelsteen, 2002) o i3 4%
R Z ARG A B B ABHRGEARE— ST 4 e RIEEL N H
HERREETAEGH B " ® AR | (transitive inference ) » ] BB~ B AR A
BE e AR B RS L Y e X R AT o A4 & (Astatotilapia
burtoni) YR P HBER BRFLEEER U XY ERYRFHLHGFHF
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%o THEHHEEHFA-B-C-D  RAE2MAEAL%A>B>C>D>E
RSBt o B AR IR A ARRBE T AERNE X BEND aRtas
S e AR U EBH T A (24830 B 6047 % S A 8 B 124830 D 0947 % (Grosenick,

Clement, & Fernald, 2007) °
FrE ARSI PR R

BWATHAL RREERRL T 97 AR FANE  RFERAERA FA
EEEE 5T A ATEFEOEN  BRTUEEREAXEFEA  LE
T RRE LR BBAL BILBMABAEHRGEE T AR —HEHF R4
BEAMER - HI AR FEEMMRRTRNEH TS ARBAELE
:&ﬁ%z%#ma@&m@%miﬁgigﬁéwa@fﬂﬂﬁ@ﬁma%mﬁ
@ﬂﬁ%%géﬁ’z$%ﬁm@§%%%ﬁm%%%ﬁﬂ’ﬁmkﬁu%%i
tﬁﬂﬁzﬂ%%%&zx&e@M@%ﬁﬂ%%&ﬁﬁﬁﬁ%mﬁ%%aﬁﬁ
Aﬁ%%ﬁ’%i%%@ﬁ?%%%’xgém%%ﬁ@ﬁma%mzﬁ%ﬁ
Ko BT H BRIV R R AL LA L) T RSN 0 £ B RN B )

g X & — F IR 7 o AT & W 12 6 BE 3R AR Bk -

I
=
&
%\&2
&

— A FHRERRAKF EEE R

MA BB REEEEREY MR AR FRAF T RITEHEOEE  £F
BEPREBESUE LT A E R AR - RERERAHENE TR
FEAEBREN  #ATHHE T RAREAHRLCEARLHM - Rid

PREF-—HARRBEE BFLERRIR L EREL  THBEEELE
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BB ETERE LS  RESHEABRLA LR AR —ERENERRTSY - H4H
RALAE 0 I8 E S e F SR A R (Phodopus campbelli) f& 0 #kAf 4T 84
ATEBEFE LR E2EBRESN > RAHAEEEERBRORFEF EL
RAIRA S THHEABREZEZNFIN > LEREFZF RO IBERKRT T EER
FBREZEHRR - FRILAR A TRAFEREORY » RFRFEL A
14 BB T S5 B 89 &4 (Lupfer, Frieman, & Coonfield, 2003) - 3% 8A
THONBFELREA —THBREZLERS S i FHER £ EERYMLE
BATUEBRELERER  AXRAIRERLTLHNGHRRAL T &
RAFRLEITH > BMEAT SHRREZLT R LNKke  ENAEH —TEE
HBEZERD - AR ARFEREAABMETSA  AEBIAARZIEA
TR AITFT A - TR eHs AT RErE M B AL B A B A
WENRE S A ﬁmﬂjﬁm B 6!3’34%&?3&/\ (Lai & Johnston, 2002) - f£
m%k%ZﬁT%%mmL&&ﬂﬁ%%%ﬁ&T@%ﬁ Ley fEA2 (Dugatkin,
1992) « B st4] A &#ﬁﬁAa%ﬁ%&ﬁﬁ%‘Wu&a%ﬁiﬁﬁ%ﬁﬁﬁ
bR~ m ERAAE m%ﬁﬂ~ﬁﬁéﬁ~iﬁ&%ﬁéﬁﬁﬁ%%
SRMEA EHE T AT TAAEBES R LR EAE GRS 28 P o
AHMERRZLEFX > Lt — S EIFTRBEZAITHBA

- B BY e B AL M A R R

EROBREERART AREFRBFALTRES —RUERERE A &
TRBERGBREZEIGR AHERRFLE %R E I (Johnetal, 1968) » 2

FAATH B O EREITERENLEHR - F8 ZARLRAHF R AT ER

\

BRTHBRZEGE BLREIANYEMERAT CVELGWRESEY
JEAZ BB B R LE BB AL M RL RBCRA LB R MRS
FREE AT ARRERSER eV ERGEER FALRNT X AZAL
HABREHEAF ANEEIFZ A TR IEL £42 R (Peake et al., 2002) - F pbif
W RATHERE A LR Bl X BN BRELeHE AN ERRFLY T
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MATHRERRZARLEERERVE  REXEINBANL Y EA -
Z-BANRE  BRAREAA GG TR

BITHAGMRF LS TRGERIM S BB HRGFHEHYRGHHRR
TR A BB Mg B THEHRG R T —EEERE  RERRE
ZHBERGFEAE TRE-MEMR-F & E 4 (hypothamamic-pituitary-adrenal
cortex axis ) A HIBH M DY BB RN UG RBABR LN EZ ELA
&, o ik B LR £ (corticotrophin-releasing hormone, CRH ) #4 44 & 7t A #>
TFTREF E4 (paraventricular nucleus) #97AT3F 5 & Sh 69 R EGE Bl R ey -
HRGRBRES THEE TARL MMA>LHE LRER L SBRE 28
B T BR P % 4B S BS EAR AT 3 0 18 ik B EAR & 8 % (adrenocorticotropic
hormone, ACTH ) » i 4b % F B &8 %/ﬂ}:ﬁ—**ﬁ%ﬂ‘élﬁiﬁ TREEERE LR
&% & 8 4% (glucocorticoid) (Engelmann Landgraf & Wotjak, 2004) - iz sbg &
REM B R PR 2 ﬂ%%&@%?égﬁﬁm§%%°*%%ﬁ 'y
BEMGL 0 A ﬂﬁ&ﬁ@&%#%ﬁ?%ﬁ%ﬁ# HREHRNEE R

B F, R P 6y B L AR AR &%Aﬁ m(&m&mRmmo&Mm&2%m
Bt > B9 & G (corticosterone ) sk B ﬁ% (cortisol ) sk % FAREE & H k&
G EHBEE MR RE2 EF A IR (Mostl & Palme, 2002) « # #t
AE o T AR TS AR TR ERSE T LA MAFTRE TR
BHBYREE > kP RG4S 24 e LA (Kavaliers et al., 2003) » #57
TEHERTHEM AR LERERAELR)RE BREAEBEBFHE
FHELEHBREEALRARIE - AARNIEY  HESRARL CRARIT—
KIRF M TR 0 RN 6y &G B4 8 € L (Huhman, Moore, Ferris,
Mougey, & Meyerhoff, 1991) - {2 fe B4 4% 44 B 280 T X R R FA AT B AR H 04
BEHFESH AFTERBEFOREESZ R BE > AR —ERiod > R
HHRIS B = tb % a8t & ( Oreochromis mossambicus ) 487375 1E4T &5 T &+
BRI R FH DS FHF > e 11-keto-F E &) (11-keto-testosterone )
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FuERHRN 2 ESH S BTBEELSZHRIRLIHEIHETHEE A LR ER
3| % %y (Oliveira, Lopes, Carneiro, & Canario, 2001) -
B LRREE R E M E AR AR R E BT A ARSI A T

A ABARFTA L EZLFBEFIK  RE ~ SR E R R B7 88 RIFF R
KRB EAT M BIEBEART AL AIRREHHO LR RAZTAENZIFT LR
BREXRERADEE - BARZIT  FRABTXLBEMBEELERARERNE
B RBATLLBRA SR X BERANETRAMBARG TR RRZEAN
Mk XA H R E ORI ELIRS] > Flho @ £ BT AT F RB S 04T R FH
AT RRER 2 4o b B)1E °T fE @ 4T iRk P B LAREE R E M F 5 23t FRE &
MR TFH (Pace & Spencer, 2005; Vahl et al., 2005) > 4o 5 5 F 3T B 48 2
REh e L eiT A E Loy R i%ﬁ‘%%ﬁ.}-ﬁﬁﬁi%ﬁié‘}@ﬁ TRETZES M
BBER B TR Ao R BRI A R P LR AR S Rt
é%m%%&’%%%%ﬁ%%ﬁ%ﬁg@%%ﬁ%ﬁxm%m%%ﬁﬁ%m’
@ﬁﬁ%ﬁ%@%%ﬁmx%%ﬁ%ﬁggﬁﬁﬁ%%hi%mgégﬁﬁ%
it e % —F @ IR AR i el k8 A TR - 2 o
1A R AR A B B R B A T SR 2 0 B L3 R e R AR
N ARAA B ) 2 05 ] 26 2 Rl @ A — BAE 5 B R 0 AT DA e AT R 4E AR 69 B R B
TARARARGRMAABERBFAAEROBARBEZER -FAREIR £E)
4 % L ¥ & 3H- i g &( 3H-corticosterone )» & 7 &t 85 F4 & %5 4 42/ B (C57BL/6T)
eyer BH AR B 0 PRI Z B 69 B R R 0 R 4 BRI R 10 B A A
(Touma, Sachser, Mostl, & Palme, 2003) ; {24 K & (Sprague-Dawley rat) & Lt R
% 17 /\0% £ 4 (Bamberg, Palme, & Meingassner, 2001) » #a-~ T3 5 i ey 44 &£
MEBRGY §XERABFALE - RTHTBBI T RARATER Tt 5 A
PR E IRz b AR BENRBATEBERIFFEALRITRER L > &
At X FE 22 E 6 (Rupert, 2005) ° 42404 L ATIR » R E > i
RAGHNEBROFA FERERLRAEIBEOBREL2EINRAZLZE K
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RAR BLEROBRRETURAREHE - FanFR RLERBEGHN
BERFRNGEZEREURGMG B ETEH T HRAIEEARET EEFILASH
MEERBRYETPHAELANRARIETR TR LB -

A~ s R AR SRR S R o

WP H A E RS A RIFF LB IR T w AR

— R A AR A X SRR T 00 @ A IR AA] B A A R AL A

FiBHA PR A RBCRAG W R T R REH @ H R
BMERIHFHET RE O MREF S FE4HTHR WML BAHREE
AAERSBRFIS G2 Y MAB Y A FIRFIE T 03+ 245 - Bt £ 81
prit 2604 B 124 SR DT % AR A £ R
HATIRE > B4 T B 43 %Mﬁﬁ&*’&ﬁ%a%&ﬁhﬁm%%ﬁﬁ
TREFRE T IR R %%ﬁ}hj R IE SR AT P AR A
%’ﬁ®ﬁ$ﬂ¢g%?ﬁo%&%%f@%&¢ﬁﬂ%ﬁ%%ﬁ%’ufiﬁ
AN A RE A T R Bl EXARE HEF T REORIE © o sbfTHRIE T
Ko BT RAVES R F B2 RE B E HAF R kB LR R 04T B RE -
MR 2T 0 BAVBR R A o A T L AT AT B BATIRE > RIR
AT EHFHRERARE E4h T THL SRFLREEREE TR
FHEEHB BT REREIFYITAHARRGAMARE « Ao BRARREHR
W FRLHEFFFEF AL AXRF LM ZHFH T RF T HE I %RE
Fr&RE T AR RRNEME Ao E4 T % FomiE 2k E AR 04T
o B R A G RR R A GHERE RR

ZBHBRELEAARANEE R T AR BT & ERTREY
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FRENZERBURBENZE LRI BRATR = BMeAER— /2
A MM A BRI B RAREAT AR F A A BB AL XA BB SRR E
EER —REHBERT EEIFAROBRES T IRUARILENITAHBRY
R BB RENHF g ZBEE 308 £ B &R #d 0 SHe
AT ABEFIAEZALENZE AR L AR BHHOK R AATRER Y
DHFH PSR TRE > MIFSH AL THUERGHETF -
= AGMHRERERERT HZG NN TSRS RIE

EEmM=F L ZRFRBBLALEARINEREFTZIRARIE Ty
BRERZABTHR=ZB - AT ERZHOBAIRE > BMTIHEEART X > R
fGR] 2 RE0h B8 N &G B2 U (fecal cortisol metabolites, FCM ) 4% © #%17
O TR AERIFRART A EZE ﬁﬁigé#%é@ AW ERRIE A CHR
EATREMNZ YR T %ﬁﬁ%—ﬁﬁéiéﬁﬁ)’]&ﬂ? B 7 ik B A IR AR A
AR ERRT EIRITRE D A8 %ﬁ%rzﬁé@zﬂmnﬁ B RARBOLE F AT R
& 24 0)NEE P % 3R AT PR R B ﬁyi _’(%c;he}l,ni, Souza, Cortopassi, Felippe, &
ommmm%yg@%m%%?d$a&£aﬁ%xwgmmm@am2%1
Touma et al., 2003) = a7 £ & &9 f2 &£ A¢%ﬁﬁ%2@ {25 BT
FEARPT AR T R ZEAE AR B B ) RJE - RATERT R B 69 % K - 3BE 38/ 6%
UCE — R R BATHEA S Ry B R 18 AT HE R EAE - A
TRERRG X P ATER QIR ER N R E BERA WA RER SR B XA
ERARNE  BFETR=A R TR XM EEEBEELAREMLE
ERARERTHRARIE  AZHROERERT  LRAE TEA — REHKLY
BERRE — KRB A — R E R85 - KA RGN EER £
AR S LR 2R A AR RIE BB X BRI R RN

£ RY LR F AR 694 R (Huhman etal, 1991) > £ e BHRZ A ¥
IFRARAMT RIFEBRE - £ R R—GIRT T RIVEXRAF RS — G HMEER
BITHFHLE MR RILBNER BRIRXEUATREG S L BHE R
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BT RFRAGFHEAE > RMER XRELABHNLERERTUARE
EERMBEHFH P RETREZRET  BRTELZRNARIKEL B
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ft 4k

HEAT T B R 0 A AR R Z AR BB AR R R B 0 6
HREGIMF AR A (REEER) ABARE AR
— > MOFHEELT

(—) REE4Hs (F) #4235k (F-HRP)

REBELRE (F) A %% &-FAiF 23 & 482 (cortisol-11 a -ol-dione
hemisuccinate ) $idn i

(=) R MLk (coating buffer)

NaHCO; 293¢
Na,HCOs 1.59 g
Thimerosal DT -

LT

B 1 ASHE ZRRIEAS o pH={9.65-5 ||

| A
(2) oAk (assay buflfe_lr)

Gelatin 20% (01%)
NaCl 175¢g
Thimerosal 02g (0.01%)
Na,HPO4 10.86 g
NaHPO4 538¢g

BN 2 A R EIEK Y o pH=7.0

(m)  Fk&s%k (washing buffer)

Na,HPO4 10.86 g
NaHPO4 538¢g
Thimerosal 1.0g (0.01%)
Tween-20 10 ml
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BN 10 AFHe —REEA P > pH=7.0

() #HErR&HR (blocking buffer)

Gelatin 50g
NaCl 175 ¢
Tris-base 12.1g
EDTA 36¢g
Tween-20 1.0 ml

BN 2 A —REIEK Y 5 pH=8.0

() PB-6.0

Na,HPO4 438¢g

NaHPO, P -
Thimerosal 02 ' (0.09e5

B2 AT ZREEAS » pH =60k [0
]

(£) #Hx# (OPD> o-phenyllené_@iamine) iR

OPD (Sigma P-1256) -7 10'mg

PB 6.0 25ml
30 % HzOz 2.5ul
—RB

(—) B % %% » 14k (Biotek, uQuant, USA ; Dynatech, MRX, USA )
(=) ##2% (Dilutor 401, Gilson)

() #4%% (microtiter plate, Costar, Cat .N0.3590. 8x12 /]\4& )

(m) #+2k%E (Washer, Merck )

() ZE# % (Fristek Scientific, S101, Taiwan )

")
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