%= C-19
FrmREMDEMTRRBSE
Rk 2 34 5 H 31 BBUE

HPEEERS : 32701

MEEE  ARFHR 2 — FXIE

22 AR - 2009~2010

EEEE 21880046

MRREEL (X)) BHEEFICEZFA XOHEBRNDMBERFREA D =X LOFER

FEEEL (EX) The developmental characteristics of neuroendocrine response to
stress in dogs

HEREKRE
JKiZE ZE{R  (NAGASAWA MIHO)
R KE - KEZEE - $FEBH
MEEEZES: 70533082

WFGERR R O (Fn30) -

PravEREs  FE~D A b U ABISRE L, A ORER NS O BT AT ORI E G D=
HBOBRETHOR LUELELEETLZ LN v TART v N EOEBMERIZ L > THL M
SNTET, — T, A XITBWTHRMFOBER 72 EXZF D% O A X ORI TEIOREL & B L
TWLZERT U —FREREICE > TURBEINTWD L OD, ZF DT F L 72 DN WS
BOREFE I S 20T SR TWRVY, £ 2 TARFZETIE, A X OFRERMEICLE 5 BHFOFTE) « N
WAL B RN U MR A & & A T2 REFBEGR & BOR R O T A7 RN M ONBR B~ D 3 i 1 D BA% % HA
LT A EEHME Lz, A XORBMERTOEELEZEME LIZER1L LY, #4 XOEF
ITENC BT OHEBMERIC L > TRALZ ZERHLNE 20 A XORNIMREIEDERE
T L7 2 OFE RS fFA XDOA R L ARIGHIT 4 BIwEI% CTHD 2 L, 7THEE TITX
HP AIDZIERAT 2 2 EDIRITRE S N7z, S 5T, BERLIICERIT 5 A b L RSB &k
BOISENEITIZBE NI B AL, WL DMORE — ST D 2 8N TE, JRIC X » TR R
MAAREMELRREINT, T2, FEBr1, 2 L0, BROTIL L OFRDITEIOERGERER & RO
ANV AREEORNTA S NOBENRA LN DL Z ERRBINT, LDz b, 4 XizBWn
THIF ol & FIRIC AR 2B ROBEITHOENEDHRORE DR EE BHT- 25 Z
DR S T,

WFERC R OB (3530) -

Dogs’ adaptability to stress is an important factor for socialization to human society.
However, the developmental characteristics of neuroendocrine responses to stress have
not been fully clarified in dogs. In the present study, we investigated dogs’
neuroendocrine responses to stress in both socialization and peripubertal periods, and
conducted a correlation analysis of them between the two periods. Subjects were
Labrador Retrievers in the Japan guide dog center. At first, we applied a brief stress to
pups at 4, 5, 6 or 7 weeks after birth by 5-min maternal separation and evaluated the
stress response by an elevation of urinary cotisol levels. The pups were then raised by
puppy raisers until the age of 1 year. The adaptability to stress in the peripubertal
period was then assessed by urinary cortisol levels during 2 weeks after transfer into
the training center from the puppy raisers’ houses. As results, urinary cortisol levels
were not increased by maternal separation in almost all pups at 4 weeks of age.
Thereafter, significant stress responses were observed with individual variation.
Interestingly, littermates showed the same tendency of urinary cortisol dynamics
against stress in their peripubertal period. Further, we found a significant negative
correlation of stress responses between socialization and peripubertal periods; when
the stress response following maternal separation was high at 7 weeks of age, the
increased urinary cortisol levels after transfer to the training center tended to decrease
quickly. These findings suggest that the stress hyporesponsive period terminated at
around 4 weeks of age in dogs, and the adaptability to stress in peripubertal period



was influenced by the maternal environment and partly programmed until 7 weeks of
age. The ability to predict the dog’s adaptability to stress at an early age would be of
great value in planning future training programs or selecting candidates as working

dogs.
AR TEHA
(S&FEEAL - M)
B DEESEE & &k
2009 - 1,110, 000 333, 000 1,443, 000
2010 i 1,010, 000 303, 000 1,313, 000
fREE
fEEE
ERE
o Er 2,120, 000 636, 000 2, 756, 000

WHIE5Y 8y - AW

BB O - B : HPEY: - BRIES, SEMEERES: « JLiESE
F—U—F: A X, Bk, EE ANLVRRE, LTV —

1. WFZEBIAE Y D =
FOAEFOBERICBWT, Bz HLE L
TS BRBIIIEFICEECTH Y | Rl 7R
BRI E MG Z e K T 7 & o A By
LI %, SR 722 T B SS0ft 2 M D K
TR, FORRERICE TRENREEL K
9, ZOLXD RAEFBRREOHR T, RHERT
DERDPFFICRENZ ENTTARLT v b,
T AN EOEMER THL I
TW5b,

BRI A MFICH 2 B BT R & < BRAEM
ERAMO 2 ol b s, IRAESICET
HRE~OBFEIIRA LA, FORERDONE
g2 b LRSS A R L &
S HICARLZEHRR O DERIEREZ T2 &0
FHOENTWD, ZOHLITIE NOBKETY
MR SN TE Y | R ORBLTHE O
TR EORBMAA ML AZRERT S LI
Lo TTORMERRBREDY A7 NEE D
(Khashan et al., 2008), #ZF.#ORHFEIRD
HE L FORER O RESCUEITH 2 5

HEEL2ZENRHLMNERSTWD, FlZIE.

TUART v FOMFEETE LD L FE BEAL
SHDHZ LT, EZROARLITEIO |
Fo AN UVARIGVEDTUE, KEMEO BRI
o BTV A (Kikusui et al., 2004), [FEE
2, ¥ UART v b TiE, BRIz 5 E
BSOSO N— VT OEENMET 5 Z
& T, E#RORNLZEmM B ENED B L
(Caldji et al., 1998), 72477 v FDFEFR
JIREBE 1K T4 5 (Liu et al., 2000), & 512,
BAFEBRIZEL->T, 20X REMFHIORL
L REZOITEORBBRIL., BEaiEEIC
rar3bo0oTEH AN EERENTWD
(Francis et al., 1999), A FEREOHIEIC

L AEEIIA XTHB OV THMEINTEY .,
b ho A4 XL b E DM L
N ETRVWERE TE TOHONIA A XE, l]E%
DA Xt MIxt L TRV TED
oL, TOTENOUGERRNEETH S Z L n
RENTWD (Scott & Fuller, 1974), F7-.
KB T r— NREICLY 6 HilnE T
R BE L 7= A X ORIEITEI R E RN S
W2 EbRano2dH 5 (Serpell, FAF),

D XD R ATERE R DO ER OFEEN Y W F:
M)A =X NI EERICE VT S IC
SNOOb5b, ARNVATICHAEYRF D A
2@EE N vaanrFas K (GC) i
T, B~GC 25325 2 L CHomE
B OREY 2 TERER SN B S, 2%
HoOoRFIZIo-THENRDLOND
(Kofman, 2002), R H#fF.~ 7 A TiL, @HE
BIERL S VT AMA & Be R TEERLE O GC 43I
EWImIc ES L, WL ClEBICBIT S GC
SREBEORIN O T Eb@mEEINT
W5 (Kikusui et al., 2006), & 5122 OEEHL
%O GC # NBIIKTFTSEDHZ LT, ik
BORNLBITENWRES NIz, BRENT &2
BRI SN~ I ARV —3 v T % b
FOZTF o T AF~ 7 AD GC ZHED 2
FMEREILT 52 b RARBENTEZ, &
D EMD, FHRMEERD A N L A {E B4
FEA% C > D LR 8- T TA- 5| B dih (HPA i)
DL, xRN L2 Y = %
FAYITREEA A=A LN LT Ty
TIUTEN, KRB SN D Z
EDRRENODOH D, INHEDAN=A L%
RN 5 2 L ITBIH - BREREN N AHIIE
HINHHEEMROFZS BT L, AL R
IR I TENC R I D EE A K& < tE



THLZERMFETE L,
HiEEIZTZINETE b &S XD, FrIZAE
S HBL & AR N 3 WA D A R B R D
fEBNZ AT TR 2 B T L C& 72, £DMIC
FER 3 0 0FHLL FO— MRS RER & 5t 51247
B OVKE R 2T o TR R, A X OITER
KB OBERNRKEE T TR BB
Rei) 72 E OB B BRI O B2 < T
TWD ATREMES R S udz, EREIC/R Lizfh
BRI A T = X BT A XIZBWT b IFLE
L. BAES» ORI 5 B 72
GC %I L CTHIRROBEICELE b2 b
TLEZOND, FITHEEIT, HERR
fFRBREIC L > TREZEMICBT 2414 XD
GC DB WA, FOFEERL LT
A XDORE®ROREY 72 TR N HEELT 5
AN T,

2. WO HB

AFFE T, BEA X ORI BE DR
EHEITEZ EORHERT O & EIFHE, £
LT LB mBICBIT A21F A XD A b
U A NGB AT e OV W 091 B 1
BEGEA 21TV, WBAEZ S AT RHMFRIR &
7 D R K IRE D a7 B K OVBR B8~ D 1 i 14
OBRERA LT HZ 2 HE LTz,

3. WD Ik
AABERHESOW NI 25T, HEliiszicT
HPE U T2 BT O TEN R O\ WD A, « FE 3
EREEFIE - T2, FEBR 1 T, RMERT &
LToO GC ERMEATEIORMEZ HIW & L, 4E
BRI OTEA X ORI 2 LT — L %
L. HERIIERBEITEOEENNE 21T -
72 FEBR 2 TiX. fFo HPA $iD 3 EELD
B E B, SBEA b LR R O i
BEORF LT — AV EZFWTHFEA XD
A K U ANDGWIE DR FEBFEE T, =
NHOTF—X %4 &2 HPA g0 ZE %
U RHERT- A XD E®“R A LA
M & D BEEE A RREE L 72,

ER1IEE ER22EE
=
R L3 —REREA = |

—_—
BARRFINF T —)LE AR E

—

EFTHHRR

——lp A——lp R e o

FAREEBRY FARt 2—RHEE HERBA~D

A —=U B RIETAR
RPALFI—ILAIE

ST Ak
REPALFI—IVRIE

<Rk 2 14EEE>

LBl RAEHORA XD GC HiikEE
WET D720, HETERO 3 EMFNCA
T T 4 TEND HARGE RGBT
~BE) LT REA X OBIR & B EhE %R0 D B
HE CEMIMICEM, RPavF Y —RE
ZHE LT, HPERITEREIC 2 4 BB OR
FRATEN DB 21T\, F A XOEFEBFITE R

O A XOEFITE 2 ER&IL LTz,

EER2 1 A XD A L RSB RIET
L7l 4 LA ORI LT 5 43

DIHET A N2 FET D, DB OFA XD
1TENVEIZR L BRI DR LT — L
FEREZATVN, FEEEITAE D DA b v ATt
TAHRIGOEbETRE L=, 2B, DEET A
MI#ED IR LIC X DIENOREZ RS 57
WIZ, 1FEICOX 4 ~6 BN 18] &
7 B (EEE) OAF 2 Bl FE L
7o (fFA XL 8 MR N — T +—
— DR FREICEIEEIND),
<Rk 2 2 4EEE >

FER1 . BIMEEE & [FAERIZ 2 2R EE HPED R
fFORFEE B & T, BERT- M7 A X
DTN WHIRERE DR FEIC 5- 2 D 2 %
T,

FER2 o PRk 2 1R ICRHFEITE B R K
OV BlET A b & i U727 A X x5z, /8
=T 4= —~DELKTIZLY BAE
RS OREIZIEFN SN2 H (1 )
25 3 HOBIRZITV, Fardsiid A KL
ANDINEMEZ R 2 VT — L% T
P L 7c, & BT, BEROEAFIGRBE 4R
LEERE L TCOBEMEELRHMET 272D DE
M7 2 N REO BRIk A TEREM &
1To77,

4. WFFERE

(CERE 2 14RFE) HEERFOHEED . A X
ORERFOERILEZHNE L2ER1ICE
W IR GBEFAL £ TORA X DERJR,
BLOHEBEL» D ORBITEIO RS L it
L7z, HE#HS 1 HEEORE T, A
X OFEFITINET R OHER BMERIZ X
STRRLZ N> TERE, —F. 4
X DOWNUIETFEDBFE 2 AT 2 £ 2 Tl
11 SEHDEEAMIZR T 2087 A PB LW
R /LF Y — L DRIERET L, 2 OFFE
2T TIZBET A R &1T > TWAFA XED
% DB AR ER O R 2 v F Y — 1
OME L EM LTz, TORE, BEDLZA
. A XD U AREENT 4 BERT% TH
A5 & THENE TITIEHP AT IFIE R
THIE, HEHZOA N RSEMETRICE
STHRNBHEDLND Z EPRREINT,

PRk 2 1 FEEORRRENS, v T ARLT v b
I EEBREMICB WV TORINTWD A LA
RICHINA XN HHFET H 2 ERRS i, &
5ICH P ABHECEA O B DM IE R E S iz,
TR K o TRERITEN COBGIE ST & 72
fFA X DFETED N3 WA 7> D O AT
MTXTEEBEZOND, ILITEREM L
L BRI L 2R LR SENE & O A LY
3Ltk oT, WEEFTHEVEEIN



TIhRDoTeA XOYEBREOBEENM %
IRTZEMRREL 72 B Z LiE. A X DIEALR]
FlzBWTHMO TRERBRETHDL L2
Do

CERE 2 24E0) A X ORHERF- 0O &A1k
AL LT ER 1 IZB W TR & B
HETORA XOER, BLOHEEZRND
DOEBITENORLERZ FM LT, HPERNS—
W EORLETIE, A XOBEBFITENCESC
TR OHERE MEIRIC K > TR D Z & 23
HNERY . FETRILK OFERDITEI DO R RE
& FROA N L RIREMEDRIAT S R
HEABRLND Z MR ENT, —F., FA
R DN w%§®ﬂ&%ﬁﬁfé%%2f
AR C1805H D EEFLIIC DBET A NEB
;UW$3»%7%w®wﬁﬁ%TL\%®
9 HAFHCI208EDF RO E % OB #7 B bE
BB RP a)LF Y — L ERE LT, FOD
FER, BEILHNCBIT D A R L RIREME L E
%@EKﬁ’i%EWﬁEM4N&~VK%
520N TE, EBITKRICL > THEAR
LR b R SN, FEBR 1 ORERD
BEHATE) & S DD 2 b L R REME & o RS
bbb, A XTBNTH T - HIELE (A
BRI BRI 72 R OB BITEIO-E N ZE D% O
KEDBRRIN B2 b2 5 Z ENREBE SN
770

UEXDY  AFFEIZBNTA XDA N A
FRISHIOTFEE KR O H P A il % 24 o0 e ] 23 1%
FHE SN, SLICRROBBTTEICET
HEAEZEL . FRDMFD A b L ASENE & B
HLTWD I ENRBINT, FHERT & A
ML RSEEEOEEY R Z Lk
ST, WEETHEVEEINTI RN Tz
AXOPMAEBTRREOEEMEZRTZ LN

& RDI N
aIAFa 1’ o

TE, A XOMEHEH FIZBWT b TR
RERTHLENVZ D,
L FOHPANERORE m@:‘;b\

<mEm> <HEAM-MRE> HPAMAhL-ARE |

B4 2 oOBNER
(R Yy &;—f

- BB

e

27

- EEED I
- METRORK |

fe
N " - WHAGEN ?)N '_7_)}_-___-__;7

5. ERFEERE
(MFgefRasd. ot
=Y

Gy K OSEEERT 24 1

UEgEamsa) GHofh)

O TR, KEELKE, KIS, £ XD
SRR~ W T T AT E T
n—F, B LETEESE, BRiA, 59 &,
2009, 25-36.

©® Nagasawa, M., Mogi, K., Kikusui, T.
Attachment between humans and

dogs, Japanese Psychological
Research, ##iH, 51, 2009, 209-221.

Nagasawa, M., Kikusui, T., Onaka, T,
Ohta, M., Dog's Gaze at its Owner
Increases Owner's Urinary Oxytocin
During Social Interaction, Hormones

and behavior, # %t A , 55, 20009,
434-441.

Nagasawa, M., Ohta, M. The
influence of dog ownership in

childhood on the sociality of elderly
Japanese men, Japanese Society of
Animal Science, # #t A, 81, 2010,
377-38.
Okabe, S., Nagasawa, M., Kihara, T,
Kato, M., Harada, T., Koshida, N.,
Mogi, K., Kikusui, T., The Effects of
Social Experience and Gonadal
Hormones on Retrieving Behavior of
Mice and their Responses to Pup
Ultrasonic Vocalizations, Zool Sci., %
A, 27, 2010, 790-795.
Kikusui, T., Nakanishi, K., Nakagawa,
R., Nagasawa, M., Mogi, K., Okanoya,
K., Cross fostering experiments
suggest that mice songs are innate,
PLoS ONE, &#if, 6, 2011, e17721.
Nagasawa, M., Tsujimura, A., Tateishi,
K., Mogi, K., Ohta, M., Serpell, J.A.,
Kikusui, T., Assessment of the
factorial structures of the C-BARQ in
Japan, JVMS, ZfHiH, in press.
Nagasawa, M., Murai, K., Mogi, K.,
Kikusui, T., Dogs can discriminate
human smiling faces from blank
expressions, Anim. Cogn., &at A, in
press.
Mogi, K., Nagasawa, M., Kikusui, T.
Developmental Consequences and
Biological Significance of
Mother-infant Bonding. Prog
Neuropsychopharmacol Biol Psych.,
HHifA, 35, 2011, 1232-1241.

(Fa¥E] GH14)

)

(XE) (

)

Mogi, K., Nagasawa, M., Kikusui, T.,
The developmental characteristics of
neuroendocrine response to stress in
dogs, 2010, Canine Science Forum.

g 1)

Nagasawa, M., Mogi, K., Kikusui, T,
Chapter3: Importance of  the
developmental-behavioral approach to
clarify the mechanism underlying
sociality in dogs. In
Neuroendocrinology Research



Development, Nova
Publishers, 2010.

(PEETY PERE]
ORI (G0 )

Py
LR
MR
FH¥E -
&7
HEEFEH A
ENS DR

ORI (G0 )

SR
FEEAE
MR
TEHH -

E5
BASHEA H
ES[aP4NOY:IE

(Z Dfth)
R AR

6. TR
(D) WFgEfzs
KEEEME (MTHO NAGASAWA)

FgeE T3« 70533082

(2) WFFE55 14
C )

WHIEHE &

(3) LT FEA
« )

WHIEHE R

Science







