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—HTHEHEEOH 2B THLHY . AFENL BMIIFEVWELEDIZLE D LT 5

ZEIIRENT, BENET OMIIBEMATIT DR E R TR ELEE T L2 ENEN

ZERMEESNTWD (Turner, 1991), Z OFLH & L CENEBEMITRINAT T DI

R D72 < ERWEITM DR Z RO TNWD Z ERBETHND, ARIOHFHAET 9 F

bz SO ENGETIL, ME2FEORYEN BT D 2 ENTE DM, FED D7 R

BELTLE D ATREMEDR & 5, BAEFT OMIC L > TERWEL OO 0 IFEEL2FH O 1

oL 95,

Wiz 72 THZ LIERNFEDOM~DEJFITIEOREN H Y R 5 LTz, xR T5]

CHEZELZFGTEIL 9 B EE L, MAERTDHZ EIFRENICEIThbTns Nz

Do NTESTHIND Z LITEEDEKICEGT DAL by W a BN LEFIC DR

7%  (Matthiesen et al., 2001; Grewen et al., 2005; Morhenn et al., 2008) = L7226, i EAE %

HEOZLTEIDBIIRTDHEVIEDY A I ANPELDLEEZDLND, L, ZHITAK

RTHND Z ENMIT L > THEER TH 258 13 RN 2 5008 Liviawn,

IR THND ZEDGFE)] EWOREIEDR 9 BILL L& ZoTo, ORI B
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WEIZRTHND ZERFATND ZENHEIITE 5, MITAAFRIZRAFICH L7 —3

Y7 %ATS (B—s3—, 2009), SWEPMER TN ENEZITAND Z L%, Mics o

THEIZN—=I 7L #H2ED 0 NHITWRRETE - #FFT 22 L1CR b B X

b, LinL, IR THOND Z LD FE] LW D BIERERITZE OO ZBIRFHE TH

DT, KYITIFATODNEIAHAETH 2, FVERMZ R TTOLRHIATEI A, &

PRI ORI 24T 9 Z & T, MR THNTWD & & DOARKEE & W\ =0 FE &2 B & T

THILENTEDEAD,

FWEOMITH T 2EE T, HOBEREZZITAND ] CEORERH T, THITEE

MEWEHDOERZZITAND Z L L HOEREZITAND LEANEHS 2D L DM

it E 2 B, Turner (1991) (X, WV ENOERZZ T AND EMbARWTEORH

REZUAND L HICRDZLE2MELTVD, ARETIEL, FOENBOEREZ T A

DL EMPENEDERZZITAND Z LICIEOHBBZRRH Y . —B LR L

ST, WOEREZITAND Z & TMITFANWEZESERNRE L L, MbfEWEOERE

ZTAND K91 %, £ LTEHWEIMICR DT ¢ 7T2REIE 21 & | 1EFERZ2FRDNEAK

SNDTENEBERBNI,

WO TN E W) BRICHE D Z &%, WOMSLLEZBO D Z & LR D S (Tumer,

1991), & BT, FWVERAZM AT 5 K0 b b R AT 207 A3 A8 28 & <

72% (Turner,1991), ZHHDZ EMBHE DLV IZA MR TH D70, OO %
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ROMMRED Y DB Z R LIZE TIZENEZITAND Z L3, RO SISO E 5

FEEDAHZLITORDBAHENZ S,

(22 ) X ER N E ORI ~DEEE &L IEOBEN D -7z, ZRIER 2SRV 2 & A~

BREmMOD DD, BEPEOD OGN RK < 72 2 ONIATIE TIIEE TE 7220,

SEURIE R 23 < A~ DB A DPMRNEF W E 2 RIS, RFFHEZ RS T2 & TEENE D

BODLMNENSTZELRDMFENPLETH D,

R EANEDIT AW D | IZEWEDOH~DEA L IEOEERH - 7=, MOfAWE%

RERELTZT U — ML, HERAXT vy TR & EMRENTFEDUT < ITW

HZEE W NEICEERNHLHZ L LIEOMBEBRNH L Z ENHLNE RTINS

(Turner, 1990) , ZAUIEIWFEDO EBHIFHETH D7D, FWEIZEENH 20 BRI <

WZWD & W) EERGEILCIT R B0, WNIESIZWTS D Z EITMPB B E=E

WD LWV IR EEFNTIZEZ 50 LvRvy, £ LTEWAEZICEENDHD &V

IREIL, FVWEDOHA~DOEBEEFEOEHIIHEL 2D B 2015,

SATHFZEIZ BT, D M L O AN EOM~DEE L IEOMHENH 5 2 LR

SNTEY (Turner, 1990) . ABFIEFER L —HT 5, MITIHKALZEZHE LTV, M

LRV IR A LUAANDOEFT CHEE 2T Z 350 . Z i R@E 2 gE & Wbh

% (Borchelt, 1991; v —/3— 2009), £7/-ARZZ72E X1, BODIZBWMHT 2 L TLLT 5

Ol —% o I MThhbdZ EbHD (BE—3— 2009; Amatetal.,, 2015), Z O] 7%
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PR~ —F o ZE, SV ENHEITE LR T ITEIO 1 > TH D (With, 1983;

Crowell-Davis, 2001; Heath, 2001), Z ORHEE 22 L, FWEORE~D BT IE DS

WD ZENEZDBND,

REFNEEDOREBROUEL AR L LIZAZE TR, ITEMELE & IRIEI#ZIT 5 Z & TH

R ESNTZZ LR EN7- (Clark and Boyer, 1993) . ARTEFNERIT AT & K & DEHERY

G E TRV WO ZFEAHENRD Z L TEROBIEDETL DB HND, ML

WED = NI K250 S B2 AN & 72 D O EOMA~DEAF IR NDEEZD

NDAPFETA~ L FIZK DR ET> TWHENEIT 1 FITREDETH 7228, 18T,

(b ] REDa~y FIZL D&M A HEIICERY AhD Z &id, e TEORK

DE LT LI LRSI D,

ZRRFH PR WVE SN EOMICH T DEENENZ LW LN E o7, FTo,

7B FThd ik/rTthol] & Ta<wy RIZEARRE 1T, fAnEosicstd

HEAEEHLEDOREENRSH 72, ZDZ LD, AZPEEEE & fV EORERRA 72 B 0 )5 H3 R

WEDHIITHERFICHETH D Z LIVRRENTZ, TR LIRS 5E. Monb

FEMRAY 2B 0 7295 Z L IZBIR O IR OB L R DR H 5720, MZED

BB FREETHDH EELINT,
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% < OOV EIII L BBARED 2 LT, HOfEWE~OBBAIZREDY H L0

T LR ENTZ, BV EORIIH D EAEITITAMEFH, SO OB 2D 5, T

PAEITND ) W ERMOBERZZ T AND ] BEET 5, Mzl TDHZ LIZADM

~DOFEFIZHESEE L, BRICHEGT ML TOPTRLZATOATWLHEDLY T

b5,
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F2E PERTHZLIZEDADR N RABREEH

=5

#

5

%1

1 BETHMERTLHZEEFAFENREDYOPTELITON TR, WV EDM~DE

BHEEEOBRNRHLZ LB LNERoT,

Ny FERTDHZEaGMERRIE, IE S DIEROED 2 bl bF 2 L ARESNT

19 (Allenetal., 2002; Handlin et al., 2011) ., Z OZENLEED U A 7 ORI ZEH L T

5 ERRENTWD, HMOGEHEITLREDORBY 227 235 OUID SED Z LA L

L 725 TCW% (Qureshietal., 2009), Z DLEE Y A7 OERIFOHERK & L TA kL RDFEE

ERREZ DD, A b VADRNND LAAERMREPEMAL L, M, O PR

M4 2, ZOWRENEHL ELMERIIEENBZ S, 2O b A LA TOLME

Y\

RICEREE KET, Ny FOFBELRRIL, X MU ALRRET LS 2 L TOLMEROEE

ZPBEL, DREBOU AT OB E72D 2 ERBEZ LN TS (Siegel, 1990; 1993), A h

L 2RI T CTEEDOXRNZND & A N L ANREET 2 LS 005EE1EH 2 H % (Rukstalis and

French, 2005; Hennessy et al., 2009) , Z OFSBUFEEEFITAECEAIC L V8T 5, RAAA

DAL ARIEIZE-Z 55 TN O E SN TE Y, ROBWDIRMTA b L AAMR

EZAT D & RIPWRWEFL Y HILE & OENED T 5 Z LR sn TS (Allenetal.,

1991), —FH A b L RAEM OV AR TR & A8 A21TH &, f)E & O35 2

EMRHBE 2> T 5 (Dinis and Martins, 2016), A2 A kL 2 EfiE 5 25 & RO
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D2 T L7258 8 5725 (Allenetal., 2002) . KR EHDHA S TIER VIO H DR

IS TIEEZRY, T2 EORBNBIIRIN TR, RTHZ Loy

(RN EER T H 2 DI AHATH 5,

ZITH 2 EOAME, MERTLHILNBADA MV AAMIZE 2 %58 2 AR

HOLMNZTHZ &L LT,
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28 Tk

P

DB T LR —ORVKEE 114 (B8 4, Ktk 3 4, THIER 211203 59)

ARG L Ui, MEFEZIURBMOM L REeF->THY, BboRMITRR D EED D

Bb b 2R o>FEThoTo, WRTaNF Y — VRE~ORBEZZE L, KRG 2 FF

FORFELLAOHMLUVER, ATAOHELZELL, A T7+—LFartr &%

7=

B

HEEREN I TEB IS0 TR STV 508 L5H (3 FHEfE, BT A ) & R 18R (7

F¥F7T7T K= b == BHEAR) Tholz, MERITLBITERRRLIOANL

DA EIL TV,

KERERBE

FEERIIAR 7 = > 2% 72 180cmx270cm D PHW O 1 TIT o 7= (Fig. 2), 1 MiE

90cmx180cm DAL T 7 ¢ X & HEZ 3 FF, L HIZEREOBE, B 1 HiZ/N—FT— 3

ThHO ., BENENTEOHOBESIEHORTZR L EZRY 377, £-HAY OIX

90cmx180cm DA T 7 ¢ R ZAEM E TR E L, 2O EFIc b L 2 0 fHiF7=, K
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=y FEBE, BEDO~y b 1 HEHOHAORIERE LTz, $RE TR OB 2 h )

JEoTz, AT % 2 RV, HONT RN SHERE 259 6 0 L SOl 2 59 D 2R E

L7,

Fig. 2 FEEREREE
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AT H
DFE

AIZ I3 Poral RS800 (POLAR, Finland) % fBicdss LOHIE 21T »72, £ AT T
HALTW DO & RO A S 2 73 % 72, Polar RS800cx (POLAR, Finland) % i
L CHREZ T o7z, MERITTED /NS WVHIPFATHEHEOELZZY | ZBEOf
EWEETEMmR (RAXr &7 b, 77X b A4 —2— TEKRASH, T Z2iio70, %
T Polar & >7¢ X435 L, Polar 8 FIZ[EET H oDtk 0H 2R —% — (Fab >
7—A N AU v ARAEStE, HOR) LREAEE Tz, S & RIS Polar DEEAE (2B
HHThoTz, NTiZPolar DN REMIEICEEE L, 2 K LD ISR IR 4 B

AT DFARIE IR SRR TE R I CHIE L, A XY RBEDLBRICT v 77 A Ltk LT,

DR BT

oo 0o RR B (RRD 2250407 8) (HRV : heart rate variability) f#HT 217 -
720 HRV AT IXREEIBEIRARNT 24T > 72, RRI OFEMERFZETH 0V AR EROIRIE L 725
SDNN & RRI DZED 2 D FEJEDFFHAR T H V) Bl ZIEARRETEPE O FELE & 72 5 RMSSD &
BH L7z, MA X b L 2AMRRERT (pre). A b L AAMTREF, itk (post) D% 5 4y
[ & 229 20 S OfEZ FH LHB L7z, 612, A& RE 72Tl & 7 TTUVR U

D15 B EZNE At UEZFEM L7z, MERDBATRTHNIR LR THATVRWE
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DEHFRBRICHEI Lz, Zod6, e ROZBBITHTN BIRETRETH 72,

PR B B

MFROM (A« T Z A AT YRS, Ha) & 30MRAICE R, 3501

A2 R FICABRNICANGEHZEANTE b o7, EOEE (20°C, 3000 [A#z5, 15 4))

L~A 7 aF a—71ChER, -20C CaLF Y —LVHlIEE CTIRELE, R aLF ) —

/I/‘?}%Eciﬁuﬁ}ﬁ 15 %?( L: EO_‘7 k 7L£ ZD : 2: 73) % (Crevv‘[her, 2008) . A ]\ ]/xﬁﬁtmuiﬁzﬁ l:o_

7 LR DD 15 73R AZH D 15 Sy R ICHER 2 PRI L 72,

WL = LT — R L E

PR VT —1E 96 5~ A 7 v L— | (Corning Incorporated, USA) % fifi 5 7= Enzyme

Immunoassay (EIA) JEIZEVHEL, 1 o7 icoZ 2 HEAEEZIT -T2,

7L — MIEE ik & L CTH 2 AffiniPure Goat Anti Rabbit 1gG (H+L) (111-005-0045,

Jackson Immuno Research Laboratories Inc., USA) % 400 {54 R L., =2—7 ¢ > JHLEE %2 L

Too IPATICITREREYAHE & L C hydrocortisoned (CODE No.:086-08241, FnGifidk T 3¥ErkS1t,

HA) #01% 7 v MiET7 V7 I A0 U CEfEE R (0.1%BSA 0.04MPBSpH 7.2) T 0.39~

400ng / ml O PLEEC FAEAR (BF 11 BePE) L, kA /L€ > & LT Cortisol-3-CMO-HRP (FKA

403, = AEASA ARAEE, BHA) &2 5 —Hifk & LT Cortisol-3-CMO-BSA IgG  (FKA 404-E,
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I RENA AR S, BA) 2468 L7-, BSA 1% Sigma-Aldrich Corporation i (A7030, USA)

Z N, T TSRS L O 7 15u &2, #—HiAKIT 0.1% BSA 0.04M PBS

T 8200 fA R L 100ul %, 4= 4R 1E 1% 0.1%BSA 0.04M PBS C 3000 {47 L 100ul %

EAL. £V VTR LI, £DO%, #EL 4°CT 18 FFELL LA ¥ 2 _— F L7,

7 L— b % 0.05% Tween 80 ¥&IK Tl L7z, Wiz, iR A (0.1% urea hydrogenperoxide,

0.1M sodium dihydrogenphosphate, 0.05M citricacid) & &k B (0.05% 3, 3°, 5, 5-

tetramethylbenzidine, 4%dimethyl sulfoxide, 0.05M citric acid) % 1:1 D[4 TR A L7z substrate

buffer 457 = /LT 150l AL, ZEi T 20 43fAA > % = ~X— K~ L, 4N H2SO4 ¥k % 50ul AN

Z. BUSZIED =%, WL (450nm) Z~A 7L — kU —%— (Model 680: Bio-Rad

Laboratories, CA, USA) #HWTHIE L7z, £/-. T v A MiaEZHET 5720, HEHE

12 0.1%BSA 0.04MPBS T 5 57 R L 72 [fl— DRV 7 NVIRIE 24T > 1=,

DPLR

State-Trait Anxiety Inventory (STAI)

A R LA LUV O EBAGEE & LT STAlI Z W72 (/K & 45, 1981), STAI X4 Dtk

BERTRERL L, BEREDL KL L0 ERTHEAL LI TE 2, ZNEi 20

HEHD, &2<ZEHTHRY (1) "o ZEITHD (4) O 4B TRl L7z,
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Profile of Mood States 2 (POMS2)

R DFHi & LT POMS2 4 v 72 (Heuchert, 2012) , Z 411X POMS OHETITH Y

D —icE (AT), REL—4& (CB). M5 >—¥biAA (DD). X —#57 (FI), Bik—

R (TA) . &R - 1EH (VA) . KiF (F) . #ErR o kEE (Total Mood Disturvance: TMD)

O 8IEH AR TX %, TMD % AT. CB, DD, FI, TA &5 5 VA B EZ B W

M ChDH, POMS21E34d 0., &< otz (0) MBIEFIZEL HoT- (4) D5 EEp

Al L7z, 75 DRI EREZ BB L —RIL L7 TARRICHBE L. Zh 2 @iric v,

A L ABEGRRE

G

A b L ABMREIZIIRE B (mental arithmetic: MA) FREEZELH L. A 1O T2 2 1D

Bzl <WHE (kLB M, 2004; 2009) % 5 434T7e - 7=, [AIZIXOEE TV, IEfEL

AL ELTHRE LT, BiEST2HEIE EOET, codbipd T EE W] &

R L, BEATZETNORVE L, 3ty v a TR THEFEEABWAZITo T,

FNIE

Polar \LMARHZ MIEICEEAS L 5 BN & Lotk BB IV NOBRIZE Z1m 1T E - 72, 20

LS OZE T STAl & POMS2 (2[RI LT, ZE

(ZHER ZER I L (pre) . T8 (MA R

) % 5 AT o7, MA SRR ZEHRH

Z L. SATI & POMS2 iZa1%& L7=, MA i 15 73
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WCHER 2 BRI L 72 (MA), Sl & DA, K& DR, i LoWFhang 20 45177 -
77. D% 15 5 OEEFIZ STAI & POMS2 (2[R L, MER Z# 80 L (post) #& T L7z, 1
AN 3 DO ELITV, TR D AT o7, FEERBIMGIREMIIHE— L=, i

HEFICHHONIZWT,

Lhkpre | 1K | EE | L HEpostl | 1K | i | EHEpost2

||1Ef§|

20min [3min|  5min | 15min | 3min | 20min | 15min

Fig. 3 ZFEBRoiiin

N
s

[z b £ OEM L RRHITRZ T2 BlAG LTz, S RE TR ONEIZE - 72K

Y

T ERDPIEADNZ L S ITHBICRT LT, B1& OB LR/ NRICT D720, BECIEEEIE

L7ZDEE Lo 2 2 &IFFFn Uiz, T8ii/e L) 132w LA C <ATHE TPV,

TTENRAT

20 Sy DTSRI IC R S i TE 2l ) 7 Lie, ANOITENIM L RE72 TS

P2 BH L, e RIT AT Tond Rz R Lz,

AT

RRI 3 & O HRV 1225 pre Dt D 5 43RO % pre, MARREET D 5 452 MA, %87
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#% 5 yRlOfE % post & L7=, RRIBLUHRV OFREM O & DS, K& DR, 230

7oL) LWEE (pre. MA, post) DZEEZBI LI T 5729, two-way ANOVA #1757, Post

hoc test (Zi% Bonferroni % fV 7z, MEREH 2 LT — VIR FE IR & R X 222 5

DT T B2, two-way ANOVA Z 1TV, Post hoc test (21 Bonferroni & fv 7=, OFLREED

FREHIS L B OZEZ A 5 M2 A 7= 8 Kruskal-Wallis & Post hoc test & L T Bonferroni i IE

IZ & % Wilcoxon signed-rank test 247> 72, AW & RE 7R TTNDHEREE 72 TTWVRNEFD

RRI & HRV O 70D i |Z1d two-way ANOVA #1757z, &RV AT THN TN DIREE

RTHNTWZRWEED RRI & HRV O EbiIZiT ttest 21T - 72, RRI B L ONHRV (20 43D

i) &178Eh & OFABABAR 2 53 5 7= EHMED & 5 5 — # [ Pearson correlation coefficient,

IEFRME 20\ F 72 13 BER T — & 1% Spearman's rank correlation coefficient % V7=, #EaHiEHT

Y 7 M Rversion 3.2.2 (www.r-project.org/) % H\u 7=,
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B3 AR
RRI 5 X O'HRV (Fig. 4)

RRI X MA 73 pre, Int, post & b ~F B2 D) 7225 (MA: pre p < 0.05; MA: Int p < 0.01 MA:
post p<0.001) . FREEMDZEIL72h > 72, SDNN B L O'RMSSD % MA 73 pre, Int, post (2Lt
_REBNZ/NE D o 7= (SDNN: MA: pre p < 0.05; MA: Int p < 0.05; MA: post p < 0.05; RMSSD:
MA: pre p < 0.05; MA: Int p < 0.001; MA: post p < 0.01), SDNN [Z4Z¥i 20 43 CTAZiE72 L L v

W& DR THEINS Ko7z (p<0.01), H A D& R E DRI K 5 58I L7027

-7z,
1100 - 160 -
140
1000 |
120 c
a a = ac
= 900 - S E 100 ac |
E d a £ 80 ac b ac4 | ac
= a —_— % ac I ac
&=
= 800 2 50 b al
o 1
40
700 -
20
600 T T T 0 T T
pre MA Int post pre MA Int post
100 -
% | _ T
80 - 1
701 T EEDER
= 1
a .
4 60 — REDTH
= 50 @ R
2 a AL
= 40
e
30 A 1 L
20 1 Fig. 4 A® RRI & HRV
10 -
0 T T 1

pre MA Int post
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W o = LT — L (Fig. 5)

W = LY — VIR ST R, R CAEER o To, A a2 OZIRERIC L D5

©
<}

B2 o1,
e \ LY —r 4
HWEDRR REDIKR
- 3.0
g
825
%“g 2.0
=
[ ( __|\ 15
th
=2 1.0
| J ]
g 0.5
4
0.0
pre MA post pre MA post
il
" 3.0
3
®25
%ug 2.0
=
_|\ 15 w
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= 1.0
n
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-
0.0
pre MA post

Fig. 5 FREEBIMERR H =2 LT — LR
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i~ 50

n
M 40

Ha 30
20

10

DERRE (Fig. 6~ 8)

DFRRFE 1325 & MA-pre. post-MA. post-pre Z 3L E DAL D

DIRREARLZE & RN LI A BN R0 > T2, POMS2 TIIIER - 1§/ (VA) OHTHEZE

D& o 77, post-MA ([ZBWTHi & DA & R & DORRFIFAS T 72 LI ~FE I E - 7= (Fig.

11: Ji & DAL 2=2.6, p< 0.01; K& DA 2=2.4,p<0.05), M & D 1 HOPE Ak &

VA 072 b (post-MA) ([ZIEOFHEER H - 7= (rs=0.71, p<0.05),

LD TR
pre MA post
RimlEl
pre MA post

Fig. 6 POMS2 iFxA=a7
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BRAITFELE(R)
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Fig. 8 ML ® 1 HOWEHRWREE & POMS2 iERA 27 O k& (post-MA) & OFHEIEIMR
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RRI (msec)

W& RERTTWDIE L R TTWARWEED AD RRI & 0HIZE) (Fig. 9 ~10)

e RERTTVWARELE R T TWVWARWEETEREIZ R > T-,

1200 4
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g

g
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o
I

WEGTTLS

RMSSD (msec)
= N w Iy wu (o] ~ 00
o (=] o (=) (=] (=] (=] (=]
L L L L

o
I

Fig. 9 Wiz 72 TTCNBIF L2 TTWARWIFD AD RRI & ODHIZ )

WEISTTLEL

SDNN (msec)
= g W ~ w (=2} ~ ©
(=] (=] o o (=] (=] (=] o
L L L L . L )

[=}
I

BEGTTLS

WEGTTLAS
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RRI {msec)
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30 4
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10

FELTTTD REFTT UL

Fig. 10 R&72 T TWAHIRFE 72 TTWRWIEDO AD RRI & LA H)

NZZ2THITWAREL 72 THILTW WO & KO RRI &4 #E) (Fig. 11~ 12)
WO RRITIAIZARTHNTWVRWEEL D H 2 THN TV AR SR FRIZEL o7 (p
<0.05), SDNN & RMSSD (21X A EEITR o712, —HRTiE, R THATWAEELY 72

THNTWRWRED 23 RRI 23K < (p<0.05) ,SDNN & RMSSD 13k % < 72572 (p<0.05),
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il RO RRIBLOHEE)E AT/ THILTW DR & OFEBIBIR  (Fig.13)

ANIZ72 THI TV DR & J D RMSSD (ZIEDOFEBE N > 7= (rs=0.51, p<0.05) 73, 7

@ SDNN & I ZAREARAR A 22 hr o 72 i & RRI & SDNN IZFHEIRAR 1L 220 - 7= KR TIZ RRI,
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AR BE

A L RAATERZRIC & D A~D RS

AEBRTIT. MAGRETRRI 28481< 72V SDNN & RMSSD [3/hN &< e o7~y ZOREEN

5 MA EIZ AR ATEMLSE A N LR LR 2 ERRENT, W SDNN 13

WM& DTN AN 7L LI EIZ/NES < 7272, SDNN [ B AR EIROIEEE CTH 573,

JEAPRETE IS ZAL S R SR> 7o oD Jih & O 28 T AR AP RS PE A S v 7

Hilﬂl

TEMEBEZENT, TOZENS ., HEDORTTRIZA N U ABBEIENH LA REMESN TR E N

770 MR LT — LR EE TR . BRI & BICH B EIE R o T2 720, MA BRI MR

FanFy —VREZHENMSELROA LA LFRERNEER LT, LEREICLD

FHIECIE, STAI OIREERZE KORHERZ O FIZHBEZIZA LN - T2728, MA i}

BT TEEAR A N VAT R0y o 72, POMS2 1 TTER - 1§ /1) OBLEIZOBREEEND

V. post-MA IZEBWTHE & DA & R EDRFIIRN 2 LICHA_NFEICEL Itolz, ZDZ

EMBIHERRE DRRIIR DT 4 TR EWNEE S Z LR LN o, £7-. 1 H

D) AZ R & HER-TE /1) OZ k& (post-MA) IZIEOHEERH D | BN H 6T

B AHEIRED Y OBNERT D Z LRSI,

WEREDZRBLOWE RERTDHZ EICEDA~DE

MRHETER, MERVHEIRNTH Tz, TXTOIRETH L DO LR & DRFIZ
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AT oI, BT E 2B DRI B KE < LD bRV RN B 5,

FATHIR T 272 CTH 2 & REDEMITIME, LB L2 LGS T

W% (Mormbrock and Grossberg, 1988; Beck and Katcher, 1996) 73, Jifi& KA TTCWHHEFE

RTTWARWEED AD RRI & DMAZEENCEN o T2, HERERTTVWAHIRCZY T v

A Lo L ER E LT, MOIGEENDR~DELTNEZDbND, MIZANIRTHR

TWDERRBETREETIZ & A UG LTV 2 hvo 72, Rieger & Turner (1999) DAFFLIZIES

WT O DERDOUEDNH DIV TR, S L7 o Tl AT FE A~ RO IS RS

LTCWEZ EARENTWD, BIROBFZRI AP ZHFEREIZ X 2 5 T TR NS,

WDORISIINHER LB ZE 2L L SE D RN & 5, a2 TTWDHIFITID

JELTWHREEFOG LTWRWRFOEZ i 95 Z & T, HOKISIZ K D A D B RS

PE~DEEZW LN TEDIEA I,

RCHERELRDSTZTZOMBEIIRERTTCWDLE, a2 T TNDLEFE TR

WML 2T TV, MLL 2Tl Z LI X0 BIRRREARENMBAL & 72 B o T 2 ENE

LiLd, R THEZRELMEZRTHRFE RERTHRHOFM 2 — L THRIET 24N H

éo

NIFHE RPFEODIRWVIRD ik 2 Z LA TEF . ADOEEITHIRA D -T2, HHEIZ

HRORITHEND & &, BEICHIRZR BRRRETHATHWDIT T THL, MaeRTHZ

WL DAN~DEEE L ERICHL T 570, BHRIZENS S2RETIHMET 52 L b
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‘/Z‘ETB”D 50

NZZRTHEND Z LIC X DML RO

N2 THND Z LIS DM E ROPEIHE R~ To, I NIRRT O LM &M O]

IEAPRIENECIEDMEN H o Tc, ZORRNE ., MITANITRTHRDRFH A RWIZELE Y

T ATHIEE VT v ALTVOREORHIZRTOND Z L 2T AT N

ENREZ BN, WEKHHR AR LA Z Vv— 7 %479 (Wolfe, 2001) . Rl

DEE. ML > TADKIFHRFETH Y, RTOoND ZERRWEETRWEDY J5

LRV YT I AEMED ZEREZDND, WP KR EE AT N2 THOD

L. MHEIZNV— VT OERE DA EMEND D, BEDOEES. WU Ty 7 AL TN

LIRETRTD Z LI, MEDEENZREDY FOWIMIORBDE WA D, &Zitd, i

REVIHPIESWIER OBk D Z LA TE T2, FATHIE THBIIE S FEb L0 b,

WK D DEFFORANDIFITHNITESIL Z LR ENT WS (Turner, 1995), Z D Z &b,

AR REBAIC T E S T EHE DORXR—ATANIZIESIT L2 EN, DY T v 7 Aok

NHLEEZBND, MBENY T v 7 AL TWDLEDIIHNY Ty 7 AT52L6526

TZDS KRAE O RIZREARRETEYE & I O BIZh RAPREEICHBERRIZ 2~ To, 2D Z &

MOARFEER T, AOWRREIIHOY 7 v 7 ZZEFR LT intnz b, REBROA T

N7 THN D I & ORI EAPRRIE EO R RBIRITA S NI TE 20, Sb725
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WP LETH D,

—HTRIZ, AZRTHR TV ORHIRTHATNRVWREE AT Ty 7 283, B

FREEANEMEAL LT, HEARITBECHE TH Y | BREVURLa~ » FICX 52 E2T> T

DI, AREBROZRINIERE 2~ FICK DA TOmRNoTe, £z, FEEREREDHI

HEATo72D, MEFITHERICIRIE S TZREB TR L TR 0T, RTHNRD Z L

FVHEBAT> TV LBV~ FOFREHfF LI Z &0, HER L DOZMOENZ L

DRIXY T w7 AL TZA[REVER S 5,

ARFRTIEIMLERIT 1 HOALTHY | HFONIRRIIMEERENZEND, FEEEEHEP

LTAIZRTOND Z &N ERER, RTOND Z & X ERVEIRD i 21T 5 2

Wb, £lz, RIZTZT7 T F—=n b b —=N_—=ThoTeloOffi & ORIEEN b o Tz, (K&

ZDORBLER LM ER URE SO/MIRE DR EEND,
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ML DAZHEA b VAR R S D D AIREMEE | ROR L DZFIIR T 1 T 125K D

BNZ H7256F 2 L2VRENT, HFEREMW L DTN ANCEH 2 5 BT R E BN

WIZ ENRHLNE 0T,

=T, NZRTHND Z LT DL R~DEBIT R o7, FHIANZRTHATY

2 i) & B RARHETEICIEO BRI H 0 . RIFAICRTON TN D LEFY Ty T AL

Rinole, FERTIXY 7 v 7 AL D RITIENRR D ATRIER S 5,
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51

1ETHEZRTD 2 EIFIANDHA~OFEAEIEGET L LBPALNERD | 2ETIA ML

2R & B2 B O E DRI LD NDORDT 4 TREGy BN 2 Z &R RENnT,

WMz THEE, NIMOKFITEIZFHAMOY 7 v 7 A LTOREBZER L5 Z LR T

L TREFLWW REDIFEHNMBEL TR ZIAZENTREND, ZDOZ b, J

ZIeTH 2 EIIEERB O TS BT 5 \TREDR 5 5,

FEEMIIHENC B O & 2 I & L C FaigaE] (Inferior frontal gyrus: IFG) 23281 Hiv 5,

TATEARENIAEZ AT EN OB, & 2R A GBI G- L, T Al A TROE S 7o iF s

R G D Z L THEEBINAE LS L b iu T 5 (Jabbi and Keysers, 2008; Keuken et al.,

2011), X T ——a—nu R ERRERECHE SN a2l a = —var a2 b L&

NTWAHA, FHHEETS ZOFESFEEN TS, I T—=a—n ik, BB

7ATEN L R UATE 2 & AME 2 - RIC RIS ThA=a—m s & LT, 7 ¥

WZBWTHID TR S~ (Rizzolatti et al., 1996), D% OBIMFZEIZ LY . “°D L H

PR AR TR R BRI STE MRS D I O EAZ I T RTEHE] & LERTESED —EThH D Z L3 D

(Rizzolatti and Craighero, 2004) . AZB W CH~Hh 7 Pv L [ERRIC, FRIEEE & LEATEE O

WEAE T, BE NI 5478 &6 U118 &2 RL7ZFRICIEME N A U5 2 & AEEH & u7=  (lacoboni

et al, 1999), TFaIEAENL, A DFERI YA > (o TWDHERIEL NV A 7 L)
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ZRDRHC SR EMET 2 Z LA ME SN TS, MR T, (SR IERESLaI 2 =7

— ¥ a VISR RS 2RO A ERE M A KIIERE T, EETROD LT

GIEEICIESENO

141

T—ma—n RIAELDEENRR LT, REFSEL D Z EN

%< OWFFE TR TE Y (Ramachandran and Oberman, 2006; Dapretto et al., 2006; lacoboni

and Dapretto, 2006; Rudie et al., 2011; McCormick et al., 2012) . Z DEMEAMEBEIH) /2 2 2 = =/

—arETAHECEERBM THIEEZON TS, ZNHDOZ Enb, icksh

MR OB Z AT 5 ETH, 2O X ) Mk MEIRITEE TH D,

FERERYIT RIS i (functional near-infrared spectroscopy: fNIRS) 1%, Flkerofis 5 7otk

BT RN B D i & R ERIIZEIHIT 2 2 L RETH D, BEERICIIARSME A 2 T

WML E 7 1 B L IRBRBIEA~T 7 1 B OREEDEWEZFH LT, KIMEE O

TEMEIZEE S < IR b A2 FE RIS EHIT 5 715 ToH 5 (Brazy et al, 1985; Shah et al., 2001) ,

BEEHE ORIRB DN LD 8 Z 5 S 29 & 2RO & L Thk% 2240

Z2CHWHTWS (Aokietal., 2011; Kochel et al. 2011; Plichta et al. 2011) . K & DAL D

M EDZ bz INIRS (2 &0 aHli L72AFIE S & 720, i L 72RF o> A o ik i it & o>

PACDFZ S HND Z LR TE D EE R T,

Z T 3 L, MERTDHI LTI D NDIHERIEEI O T~ E L 52T 5 2

ExHME LT,
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28 Tk

RA R ATAERE P O 30 40 (B 1046, &ME 204, P40 20.0 + 1.6 7%) 2 X4

E L7, T RTORMBEITAFETTHY, W7 LAX—, DMERITR-T-, EBRTIEZ

i LA EE~DORRA T,

T HEY

FEBRIIINEB AR TEHE LT O 180 GBEIEA A, 3 F, Ml ZEH L7,

ZOWITFEBREIZHIN T, EORE L —= 712X 0N ZToHRIcng Z Lizs il

Tz, Fo, AEDNOHA RN EET DRI B H 5720, Ao s Z LIiZbBinT

Ay

AR

EMEREIIE OB D2 HOFFICFLELS (TP), HORNW HHE2 —EDHS TRT

% (SP), DLW D52 HHIZRTSD (FP), AMOMOETICF2ELS (TC). A

DYfize —EDHS TRTD (SC). ADOSizHHIZ/RTSD (FC) D6 D&k Liz, MDD

BN HTHRSN TN D b E W, FREITETORETHAFOL LML, £

FEIBEO LICEZENSRNE DI LT,
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functional near-infrared spectroscopy (Fig. 14)

AREBRTIX, AIUAEE 16 T (F v > L) ZWETE D OEG-SPO, (Spectratech inc., #

ZID) & HAWi,

A =

0000000 ODB O

® @ OO 6

AL 10K JOK JOX Xe¢X JICK T
NN

@ liuminator @ Detector OChannel

Fig. 14 A F¥ /L OfLE B OEG Sp0O2 HEERFDOEE T

DARTRE

Polar RS800cx (POLAR, Finland) % iz 3E25 LOailE 217> 7o DFAZ BRI It 1

o T ORI T b Rl pTRE 7R e AEIEL N T A — & 2 L (Kuhne et al, 2014) . RMSSD

R U RIS I & AR L 72

Ro

HEOHRIIIA AZRE L, BT ERNWSHAEZELS DO NIV THEE=

H—Z%Em L 72O DML, $RTITIENIRS 3 L XY a2 2@ < 72D OFLEE LT (Fig. 15),

FERIGZIT 2 TR 2l 2 720 =M & 0 A T ZfkiE Lz, RIS EZ TR0
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SCHHBEHHI Ny FT— L RBIEE AR O N 2 N3FERE & LTIFELT,

Fig. 15 HBRERE Mzl TTni s

FNIA

SIREITEREO R ITRE Li-A AZJEY EBr A L=, &% (alilulelo) Z—ED

HETHDIK LR TS 30 DOFHEFTFREE. 60 BOBME, %42 — ORI THYIKL

FHET D 30 OFELE BEOMEEZ 1 7 ry 7 &L, 2 6 m# 0K L7 (Fig. 16),

FHAREB LOHRREIRE 2R AT 5 2 I8 0 —EOLFREZIED HI 7201247

ol TOLEXMEFITRIFICHE SN E=F —IIRINTWbH+5 (Fig. 17) ZEEH L

IRISDFEFE LTz, BHOB S K 282kt 572 Hz NS 20K ) #os Lic, Bk

BONEFFIEZ o # AT, BHRICFZELSGAIEL Mo TEI W), —EDOHI THRT

DAL 172 T TSV, BHIZARTA2HAIT THHIZARTTLSEIW] EHErL,

54



BT IIRN DA E I E WD 2 & ZFFrl LIehy, BAITERIE Lie, o 13#H:

filfEH LM IE FA2 B O RICE VTV,

6[EIFRYR T
< <
EHIRE HARERE FHRRAE b
(30#) (60 #) (307 i
170899

Fig. 16  FEBoifii

Fig. 17 T=# —|Rr&n-+F

Self-Assessment Manikin (SAM)

F7 a7 BT LI & I FE RO E LTRSS AW SIS Self-Assessment
Manikin (SAM; Bradley and Lang, 1994) 1Z& %2 CTH 5 o7 (Fig. 18), ZAUTEME>T &
v XX NCHDERIZD 2 LT, 1F8Z ., EBIRR - R A R IR T b 2 “BAF M,
CREE. Z L TTMEDEANERTHEM O 3BERICLVIHMET O TH D, ThEN
9 BeRIT /AT, <9 X, TNThOHAT, BR. B, METHDHZ L E2RT,
F 72 SAM &R IROFBEP A ORE DO E 1L, Wa i STV DR DAl 2 i

TE T, HREDOEAIZNAT v MIASTREETHEE TR 9 I S w 7=,
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Fig. 18 Self-Assessment Manikin (SAM)

Profile of Mood States 2

2ELFEICLH D&M LT,

NEO-Five Factor Inventory

B DTEMEIIE 2 OMAS & B B 5 2 & 3 STV % (Wright et al., 2006; Kojima and

Ueno, 2009; Cremers et al., 2010; Sato et al., 2012; Ormela et al., 2013), % = TAFEER T A&

DRt 24T > 7=, #HfiIZIXNEO-Five Factor Inventory (NEO-FFI) (McCrae & Costa, 2004) %

Az, ZhuTshsEm e, S, Bk, SRR, aSRIED SO O MR R 2 B T &

LEMETH D, 260H Y, &< Z D TR (1) 2BIFEFIZE DT (5) DOSEMETHHM

T 5. BMERFHEDO GG 2R LA I W,
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T — S fiRAT
fNIRS

AEAVTZ INIRS TiX, BER~E7 v ERBRIEA~E 7 v v D 2 ZBH0SHE R
R TH L0, BEANEZ o DD X0 BURITHRREUSZ KRS 2 & 9 2 3%
< & 57-% (Hoshietal., 2001; Strangman et al., 2002; Toronov et al., 2007) . AHFZE TlrE g1l
NEZ B EIORER LIz, INIRS OF — 23561778 (Kita et al,, 2011) & [FIERIC, X
BEOENRBEICLSTHELDT—T 4 777 "VeRETHIEDICEET — ) L%

1TV, Hz 23 0.05 LA FOMBIRZ i S5 7 4 VX T T-, S5, FRiREN D D2l

g

ZRHiT 27202, FEEO B OEZ 0" ITMEIE Lz, REBMHN S OZL&TH D
8 % B USERHEAT I V7= (Fig. 19) (Takizawa et al., 2014), FRiEAE % /41245 1F Chl

& 3 &4 THIEAEE], chl5 & 16 # /4 FafgEmEI & L TRESEZHH Lz, FRZ T 7 1 —DfE

%1% fNIRS Data Viewer 1.0 (B.R. Systems 1, i) Tir-72,

3

)
SIEEEESAL. \
0 for——1 == ‘ M/—s\_:

BHIRE AR et
0 30 90 120 ()

e #{LHbIE (mM—mm)

Fig. 19 O EOH]
FRICH D DS ST O B LTz,
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B EOBER L8 (L <D ) MR 3 ER DA ZFID 12 A5 T

Three-way ANOVA %17 - 7=, Post hoc test | X Bonferroni 417 7=, SAM A = 7 X Friedman test

THEENR O NTZ72%, Wilcoxon signed-rank test 47> Bonferroni fHi1EIZ L W A B 721

E LT, EAORENEE 72T, NEO-FFI 227, SAM 2 =27 . LM% 8 & oOfHRIES

%1% Spearman'’s rank correlation coefficient & Pearson’s correlation coefficient % 5 Hi U aFf L 7=,

TEFHIENT I I >~ ~ b R version 3.2.2 (www.r-project.org/) % FV 7z,
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TrTEER OEME (Fig. 20)

PERL, B (NS D A, d) . 8 (T, S, F) @ 3 ZRTHWAIT 2 To7L 25,

PER & B AZ EAER DS A D avTz, MDA T RTEARI OFEPEIE 92 <D 2 0 B A I H2

fih L7-iRECHEICEm > 72 (Fig.19:df=1,F=4.42 ,P<0.05), 7= FRIFEEIOFMHALA I

ITHEBENR -T2, Fig. 2112 16ch DB LB R T T 7 4 —HR LT,

-
—

Eegies B
16
N 14 -
|—| E 10 |
* = 8
izl
[] L
4 -
ﬂ “ Al 1z
. 1“: 0 % ' l
-2 -
TP TC SP SC FP FC TP TC SP SC FP FC -4 - TP TC SP SC FP FC TP TC SP SC
A THIEE = THEE BT HIEE ETHIEAE
TP: 8\ < B A filid % TC: 5%
SP: W< BHAhE —TEDHI TR TDH SC: Jix—TEDEE TR TS
FP: <5 A% BHIZZ2 TS FC: iz HHIZR TS

Fig. 20 B &5 FaigaEI OTEVEME (Mean=+S.E.)
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i
2 5 8 el eld o2 5 V o b eld

TP «CHI o o7 o0 .n' ol
‘.‘ o6 9 .2 - 15
2 5 .8 ell .l

SP «CHI1 o o7 .0 .3 16
PR S S 15
2 5 o8 el old

FP i o o 10 o13 '-us
3 b 8 .12 15
2 o5 8 ell 4
b 9 15
2 o5 o8 ol ol

SC oCHI1 ot o7 .ll .3 16
SO . of o 12 [ - .
FC o o7 o0 . ol6

FC
o3 b 9 .12 el5
Fig. 21 B &RBIINE L) U iEVEED v R 75 7 4 —
F TFH7EEHE] - CH1 & 3 /& FriEEE] : CH15 & 16
SAM A =17 (Table 13)
B DM AN D B L0 B ICBEfl L7-E CAEEICE o2 (p<0.001), Bk
WCIE B BEZEIT o T,
Table 13 SAM %227 Tl (WWASNIRZE)
FFEL —TEDRITHTD BHIZHTS
Rl 188 BN BH b BN BHH b BN HH ]
M RIS 6.0(0.6) a 7.0(0.1) b 6.0 (1.0) a 75(0.5) b 50(06) a 8.0(1.0) b
HEE 3.5(0.5) 35(1.1) 4.0(1.1) 4.0 (1.0) 4.0 (1.0) 3.0 (1.0)
X EtE 5.0 (0.5) 4.0 (1.0) 5.0 (0.5) 4.0 (0.6) 4.0 (0.5) 4.0 (1.0)
BE BE 5.0 (0.0) 7.0 (1.3) 5.0 (0.0) 7.0 (0.5) 5.0 (0.3) 7.0(0.5)
B 4.0 (1.3) 2.0 (0.8) 3.0(0.8) 3.0 (2.0) 5.0 (0.5) 4.0 (1.7)
X EtE 5.0 (0.5) 3.5(0.8) 5.0 (1.0) 4.0(1.2) 4.0 (1.0) 45 (1.0)

ab: p<0.001
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izl (Fig. 22)

TR — IR TR LD b AMRIZR TRREL L MEe BRI TRERRRER LS >

—o
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d
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B 900 b
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I 80
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40 J
1
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0
SP FP SC FC

Fig. 22 ZMED N D A & Jfi % 72 TTaldk
ab, be, c¢d, da: p < 0.05

AFaHE & OFERIEAMR  (Fig. 23 ~ 27)

ZMEZR W T, 2 Tl B & e T RTEAREI OFEMARAE (rs=0.30, p<0.01), 72 T/[ml%k & &

Tl (rs =0.22, p<0.05) IZENENIEOHBBREH -7z, £z, & FRIEHREIOFME(LE

IZ RMSSD & IEDOFIREN S - 7= (r=0.21, p<0.05), £ FRIZERIOFMEALE L SDNN & &

FHE (r=-0.19,p<0.05). RMSSD & IEOHEN®H ~7- (r=0.28,p<0.01),

PERSAFIE & OB TIX, IR W T, iz B HIZZR THRME THRIEMm 2 =7 L /e

T REERIOTEHAGEIC EOMBI2H Y (rs=0.47,p<0.05), BHETIZHRW <SS H% BHRIZAR

T %R THIREMA R A = 7 & 22 FRIEAE OFFEMEALEIC A OMBR H - 72 (s = 0.70, p <

0.05),
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rs =0.47 (p<0.05)
o =
‘g 20 ‘@, 20
g 15 % 15 rs =-0.16
H 3
% 10 % 10 ® °
T i Ll
= 5 [ 5 .\‘\
H & . .
®
0 0
0 5 10 15 20 0 5 10 15 20
WIEEER 2 27 (B MIZEEE 2 37 JERD
Fig. 26 % B HIZ 72 TR0 BRI EME R 2 27 & 22 NRiSABNEME L E & o FHES
EZQ i B
= rs = 0.06 =
o o
-;@ 20 o . ] ‘% 20
. —
% . . Lo % 15 rs =0.70 (p <0.05)
L ° ° 3
% 10 /’.:/ ﬂ@tﬂ 10
S . ° =
= . = S
s e, =
it . . 3
0 e 0
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Fig. 27 ¥ < % Z% H IS 722 T RF O B L hRE B R 2 =277 & 72 T REAERE L & OFRRE
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ZHETITRN S DA L0 bR OEMBUE THRICE o7z, TRIEEIIEHOREFL Y =

AF X =R EOIEFFHEY A V2 fn SN L EITEMEET 22 &0 MbA TR, 724

HOHTIZ LD A TRIEERI L 0 A FRigEENC BT DIEMHEN L < @i STV b  (Grosbras et

al,, 2012), Z DO Z &b, A FRIGERIOEMIZ, A& O TH DM =B s LT

MOBERORFICLDODTHL ZENBER LN, £z, WMOBEIIFESHEA L

D PRI~ ORI ORIEE < B> T D Z &bl she, SEZIE S0

MeDala=r—va BT, BOREITE E WS T IESFEY A 2 HtAH, D

WA, R T2 Z LIMERFRTH D, 5%, MORTT 4 TBIOX AT 47

REOG72 EDFOGDEWNZ LV AL S, TR Z G ARSI/ A B b DD &

L2 FHiT 2 KREE1T 5 2 LT, WEOFFHT I 2= —v 3 LT TORMAN

WMER/LNDIES D,

LMEDRAFMIC BN T L RN DALY BICER L 7RIS m < o7, Zaudnn<

LHED BIOTNRIGE ZFHFRT D Z L 2TWRT D, A FRIHEENIEENG 2 £IFICL LT

BREICIEPE L. Z ORI B L D &t Trv 2 £V RE TV % (Kring and Gordon, 1998;

Orozco and Ehlers, 1998), 4 FRiEAE O IEMA A I LA Ml & OFHBIBAGRIZZ2 Dy o 7oy, PRI

HORHBED > TSRS B 6D,

65



72 T RTEARI DTG & 7 Tl [Rl%k

LMo 7e T BIBUI A T RTBAR OTEPELAE & EEOHBIBIRA o7z, 72 TRREBUIN &
HHIZ 72 TR R L Z -T2, ARIE O NTA T8 & 3E RN E > CTuv% (Cantalupo
etal,2001) 7=, 72 TAHEHMNEZ NI EL FRIBEBINESET 5 2 3B 2 b b,

— 7T, ETHEEROEMALIERESVIZ LR THEEN L 252t bBExbhd, T
ATEAENTES) & B O & 2 @B AT 28R LTk v (Binkofski and Buccino, 2004) , 4t 2 72
A% & T AEARIAENE U CES AT E WM D | 72T LR RHIC B RIZR T 5 I
TEL 05 2 LR HERITE D, LML TRIBEEIOIEMEITRTH Z LIZ kD Fod & (25

FRLTERY, MEABICRTORNRBIEET S Z LIS T,

JEAF Al & 72 T2 B

JEAEAG 72 Tl & IEDOBEBIR S B 0 | 22 TR B W L IREEIA E 2 & &

PAEEINEWVNEE R THAEBNEL RDZLOmMGNEZ NS, RIFEIL R THZ LD

EHLRENTASENTIERVA, GBI L R THZ LIFRERAH D Z LRSI,

TRTEHE & B AEARRR

LMEIC BT, A T RIEAR OTEME(ViEIL SDNN & A DOFER . RMSSD & IEOFES. & T ai

SAEIOTEMALIEIX RMSSD & IEOQOFBEBHR B~ 72, D Z &5, T aiEARNL B Akig

66



PELBIH L TV D Z EDURR S LTz, & HIZ, A FRTHEENIRN S D4 K0 b OBt

BTHEIZE <. SDNN B ELURMSSD EFBENRH o722 LD Si~ORfiliL, pkic s

O TAREAMRRIEEDOMBN & Y T v 7 A2 bTebT D Thoe ZEPRBEI N, £,

FE R AT OGP e T E & B & Y | 2 FRTEAE OFEMEALIEL RMSSD & IEDFAR]

BERH -7, ZDOZEND, MERTHZ LIIPIEBOFER L L BIZY T v 7 2&20ED

LRSI,

Al OIS ZFH L TR LT T v 7 RZORP ST MO RIS L & 7o

TWRWeH, A% ED XS RO RIE ORI RIS, SENRRISRE) BAD

VI o7 RO RAENEHLMNCTAVNERD D, UKD, Hae/rThZ iz

TABY T w7 AL D MRERPE LN, AHERICLLTE DY TR T

LEFFTHD,

PERSRFE & T RTSHE O 75

Mz BHRICR TORUEICR W T, MREB R A 27 28 m 0 R iE 872 T RIERR O

M inoTz, T OBMRIT, L Bl Lo 2 38 (TC: HHhICF&EL, SC: —EDH

STRTD) TEBLNR»oTz, MRIEMAIIER, R, MO OREDRTT 4 772

A L IEDORRD D Y | IEME L TV DM Z HR(ETE 5 MR &0 $RAER A BE D

DIMNFRRER > b T — 7 B BNTT D 12D DR ITHON TV D, ZOMERy U —

67



IR FRIBERA S £ TEY (Servaas et al., 2013) . #HEEM[M A 27 iz BB/ T

72 & O TriEARIOIEHEOMENL, Z0Xy hU—ZIZEELTWEEEZ6NS, 9

OER A DOEN T & IR T & Ll L 72WFZE Tl OB W ED TN A a7 HME o 7z

7-% (Rieger and Turner, 1999) | Jfi & OBH 0 NEMHIC R WVEEEY 5.2 5 2 LIZA LT

o, LinL. W%z BRI/ Tl & & O MR OIS e E L & AHBIBI R 2

b S TZINEA BT, FIREME S LTI, 22T mI¥ L 72 T AT |l ofE MR I IE

DR H D20, FRHEERORmWANITHZ LV 2R TR LREZLND, fMRI &

AW HEANFRRER > BT — 27 OFEEFRIZ LD . AD 5 ERICHIZA DDA LD

LR LNITELTHA D,

—J7. BYETARIEM A A 27 LN <D AR B BICR TR & & O TRIEARI OTE (L

EICRDOHERH 7o, TRIEHBIIEREL Y = A F v —2 R L SITEETL20

(Grosbras et al., 2012) . FRIEME B O EWEMEX, OGO 72NN H R E 72 TH I L

Fe FATEAEIOVEMEZ 5 & Z LIZK W2 EBB R b,

Wizl THZ EMANITE 2 b

MITEER & B EIL A TonDd T EDRFte . Wbl T Y (McGreevy etal., 2015) , 4F

HDGFT R TOND L EMIR YT 4 T RBEISETRT ZENHERTE 5, BT, &2

TE2R2THEEAZMILBZMD D72 THD, REBRIZBWTHRIZ/AR T L8 CTIIx

68



REVPFBEZRTLZLENROLN, —EOHRITRTLHLZTETOHRTH-TZ, 72T

BHIET OB DO SIS DENE IR, TN THRIBICHE LN D 5, Hin

HZMO DR EDRTT 4 TIREIEDNR BTN, TOREEZ ANRTWAERL BT

WEZERHD, RTWDLDBDNRLRWI Ebdololeh, WOFIGH ND7RT %R

WBEG 2D E )P ERBNCFHMETE R o7, 5%, TA T v X TOLS 2 F

TESOHE D SR 72 SO & [ATHER IS 22 79 Bhihl 2 O TR B sl 21T 5 2 & T, a7z

THZENANCEZDRELHMIPAOLNCTEDLEEZXD, BRTHEHITABRIZR TR

FRZie b2 <. AR TRV H B2 TREICH FRTEEREIZ R bIEMEL T\ e, BRI

IRTHEEIRREL, WOHFETTRCERSH I TE2R2THZ L HoT-, HRILED S

N—= T ThHhTal— 7%, BODNEKD LNR2WESTH HEHE EITEKD 5,

WO Z 2T Z IO KIS 25 S H L, TG TREAEOIEMEICEF S L

TWAHZ ENEZBND,

IgA Z45HE & U720 RE~DEEBLZRAET 5720, REROBDWS HHERTHZ L

L L7298 Cld, RDIFE & 1IgA OEICIEOMBER & Y K & OB RRN R L T

W5 EEESN TS (Charnetski and Riggers, 2004) , 41 117 5 R85k 2 5 I AU LIS+

DL OEN) & He S D MR D 5,

69



el X2 i =

WERTEIZRZ TR o T2 DN S D ADOFRE, FFCN <D A&7 THRE TEMEOTEME

BN E L 7p o 7=, TRIEEENIES)O TR 53 2 EE# R IE#AE LIS W (Binkofski and

Buccino, 2004) . M%7/ TH Z LICTEP L7207 THME CIEMAUED 5 < 72 o 7= Al HE

WD, KEBRTIIHOa br—L e LTRWS DAhEEH L, BHETRN<TD

RN DR D72 NS DB E TR TD 2 LITEMERZ T RAIEMED S < 2o 7o W EE

MbdH2D, ar hr— & UTHEVAZ R LIZERT P A K 2HRFNSLETH S,

Flo. KD NBGIFNED 2 5 THY . BIED NBN DR > T2 Z ENFEEOF IR

BLTOWDLHEMNRD D, MAEICEAL TIAEZ A ZAHRRPLETH D,

70



ANDRIZ BT, < 5 A & Eelik Ui~ O8I N algER] 2 7E M S, Z OMEMHIZIT

PN D > To, LHEIZIBWT, AL L72BR 0RO SOGIE B B ENE & BR 13 & 0 |

L MERTDZ EITREEOR S EBERNRH o1z, M~OEfMEMZRTHZ 813 Z

v 7 A ERIEE 2D T EAVR ST,

71



Bl

FAF REHE

T — MNREICE D . ADS ORI Y ., D OB Y FRANE

OB TRHERIITONA TS Z RN RoTe, NO~DOFEFIZEEG LD Y

FIWz/2THZ &, MDOERZZFAND Z L, MNP ANDOZITIZIND 2 L, fita~vy

FIZK DR T D2 L Thote, FRLRNHGM~DOEEICHE LTV, £OHhT

WMizk72THZ EITHENIZEATONTED . ADOHi~DOEFIHS EELTWE, £2

THERTHZENANERZEDO L) RERE T T EHLNCT DD EREZIT-

Too TORER, TN TOND LY T v 7 ZA%tbn, NIz TH LPREEL Y 7

v AL T EPRSINHAIERT 2 Z BN E o,

B2 ERN & DR WIS, FIRREEAII A LB OMIERICFHHT 5 Z &R 0D

T\ % (Fentress, 1992), 2 O EBROEEMNINICRTHND Z LITBRTEBY, /2T

BN T EITRIT DR TOA TN, SbIZ, WMoY T v 7 ARELE AR TLER

LI IEDORRR H 72, ZNELVENRY T v 7 AL TWHERZ/RTH Z & IXEEN 72

b0 2R< T2 LICORPLAEES, RTORRARWEEMI) 7 v 72452

EMEZ NIz, RMFETH BB DOX—=ZATANTESIS ZENTE, 0o 7

T ANZORN ST ENHERTET-, ZOZEnD, RTHNDZ LITIENTW AW

EDOHEIIITR > TWRWR, BRTONDZ EITEBENTWANY T v 7 ATEX LR T

NZ2THND Z &iE, ML > TALEDRWRERE R D WREME R STz, £20 AT

72



WMAERTDZETPREE LY Ty 7 AaEd ZepRaniz, BAEICEE5T 2R 1VE ST

HDHAFT N AR BRI L0 D S ud 2 & (Matthiesen et al., 2001; Grewen et al.,

2005; Morhenn et al., 2008) ° A~D U T 7 Z{ERD R STV 5 (Carter,2003; Miller et al.,

2009; Ishak et al., 2011), ANZEBWTHIEZ 7 TAHZ LI E DR WRER L 70 v | B {RAy#Eh

XV EEDRILSND ZENEZ BN,

OB REZZITAND 1T HE 72T OWITH~OEFZEIZEEG LW, £72. TA

PREDEREZ T AND | & R ADOERZEZITAND | IXEOHBEND Y, AT

E—E L7 (Turner, 1991), Mo ER%Z N2/ ToHhNH I L] EEXT-L X, ANTRTH

NDZ LK VIITERPWIZESNY T v 7 Rzt FRFCNIHREGE SV 7 v 7 2%

o, ZTHIEMEIZL > TRWEREBRE D, S HICANMZ R TEWRHIMAANIZ/R TS

N5 LaziT AR, IR & A2 OB L0 ZENRILSN D ZEBE R

Y

BN ANDOFITIZNDE Z &b NDORE~DEFIZEE LT, 2EOEBRTANEEZ 72 TT

WD I AD IV, BEIZ OB ANDZIXCW DRI Z 72 TH 2 L MTH

NTWDHREHENREZEZOND, N ADZIRIZWDRFIC AR Z72THZ ik, B AD

ZIXZNW D Z & EFAE~DBGZRBMITLHERNLRY 5%,

R IEEAAICEE L, RFNEAERENZ SIX RV REEEZE O D 2 LR ENT,

DT ENDL, RMOBEBNREMT 52 & TRIT 4 T REENGFGOI, ZNUDBEFITOR

73



WHZE, FREFEENDD ZEICEVZROBEPHEMURN DT 4 7B Gons 2

EIMEZ BT,

EDZ Lint, VT v 7 ZARWREE R LD a2 THMEb Y TRy Z id, A

EHDORITIFRE 2R OO E 2 AT AREMED VR ST, B~ DORBIIRF ORI H %

. HFERINCHZ 2T Z LI AN LD KT BREERICEN TH D L BE LT,

K LDO—EBIXLLFICRAE LT

Kobayashi, A., Yamaguchi, Y., Ohtani, N., Ohta, M. The effects of touching and stroking a cat

on the inferior frontal gyrus in people. Anthrozods, 30(3):473-486, 2017

74



i

AWPFEDREMIC DTV . #ARRRY) 2 THRE L THEZ B Y F U2 RAG R ERE

HIRBER BRI, KPR ORI H IV RS BILHA L LT £, £z, FAUFEEOR

B2 B5IEZITWIZE F LI R AERETE MATSREIR. 72 5 QN R R EREE

i

FES WA FUHIR, £ L TSR THRER OIS T 2B Y £ LI RSB E

3

ok

T KRB MAGEMICR EH W2 LET, 610, RIFROFERICHZ Y ZHF L T
HNWEREEELERaB T =DAY v 7 DI~ ilove.cat IRESFHEE, FHEOERKICZ DG %
BHEY LE L TRSBILHE L LT ET, AWEOFE M, ERINTE L FAEEFITBNT
Bl T E W& E Lic, BT RFERE ST EB AT R E DN Z KA 1T U
O, FAEOERRE B DI HIREHNZ LET, RIS, BIICh 2 FAEAEICE

WT, BIRIER < ST FICH A — h UsE Lo 3T T IS L & 0 E#vZ L E

B

75



2 EB N

Adamelli, S., Marinelli, L., Normando, S., and Bono, G. 2005. Owner and cat features influence the

quality of life of the cat. Applied Animal Behaviour Science. 94, 89-98.

Allen, K. M., Blascovich, J., Tomaka, J., and Kelsey, R. M. 1991. Presence of human friends and pet

dogs as moderators of autonomic responses to stress in women. Journal of Personality and Social

Psychology. 61: 4, 582-589.

Allen, K., Blascovich, J., and Mendes, W. 2002. Cardiovascular reactivity and the presence of pets,

friends, and spouses: the truth about cats and dogs. Psychosomatic Medicine. 64, 727—739.

Amat, Marta., Camps, T., and Manteca, X. 2015. Stress in owned cats: behavioural changes and

welfare implications. Journal of Feline Medicine and Surgery. 1-10.

Antonacopoulos, N. M. D., and Pychyl, T. A. 2010. An examination of the potential role of pet

ownership, human social support and pet attachment in the psychological health of individuals living

alone. Anthrozods. 23: 1, 37-54.

76



Aoki, R., Sato, H., Katura, T., Utsugi, K., Koizumi, H., Matsuda, R., and Maki, A. 2011.

Relationship of negative mood with prefrontal cortex activity during working memory tasks: an

optical topography study. Neuroscience Research. 70, 189-196.

Barbaro, N., Parkhill1, M. R., and Nguyen, D. 2016. Anxious and hostile: consequences of anxious

adult attachment in predicting male-perpetrated sexual assault. Journal of Interpersonal Violence.

1-20.

Beck, A., and Katcher, A. 1996. Between pets and people: the importance of animal companionship.

Purdue University Press: Indiana.

Bernstein, P., and Strack, M. 1996. A game of cat and house: spatial patterns and behavior of 14

domestic cats (Felis Catus) in the home. Anthrozods. 9: 1, 25-39.

Binkofski, F., and Buccino, G. 2004. Motor functions of the Broca’s region. Brain and Language 89 ,

362-369.

Borchelt, P. L. 1991. Cat elimination behavior problems. Veterinary Clinics North America Small

77



Animal Practice. 21, 257-264.

Bowlby, J. 1969. Attachment and loss. Vol. I. Attachment. Basic Books: New York.

Bradley, M. M., and Lang, P. J. 1994 Measuring emotion: the self-assessment manikin and the

semantic differential. Journal of Behavior Therapy and Experimental Psychiatry. 25, 49-59.

Brazy, J. E., Lewis, D. V., Mitnick, M. H., and Vandervliet, F. F. J. 1985. Noninvasive Monitoring of

cerebral oxygenation in preterm infants: Preliminary observations. Pediatrics. 75, 217-225.

Cantalupo, C., and Hopkins, W. D. 2001. Asymmetric Broca’s area in great apes. Nature. 414, 505.

Carter, C.S., 2003. Developmental consequences of oxytocin. Physiology & Behavior. 79, 383-397.

Charnetski, C. J., and Riggers, S. 2004. Effect of petting a dog on immune system function.

Psychological Reports. 95, 1087-1091.

Clark, G., and Boyer, W. N. 1993. The effects of dog obedience training and behavioural counselling

upon the human-canine relationship. Applied Animal Behaviour Science. 37:2, 147-159.

78


https://www.journals.elsevier.com/physiology-and-behavior

Collis, G. M.,, and J. McNicholas. 1998. A theoretical basis for health benefits of pet

ownership-attachment versus psychological support. In (Wilson, C. D. and D. C. Turner, eds.)

Companion Animal in Human Health.vpp.v105-122. SAGE Publications, Caalifornia.

Cremers, H. R., Demenescu, L. R., Aleman, A., Renken, R., Tol, M., Wee, N. J. A., Veltman, D. J.,

and Roelofs, K. 2010. Neuroticism modulates amygdala—prefrontal connectivity in response to

negative emotional facial expressions. Neurolmage. 49, 963-970.

Crowell-Davis, S. L., Barry, K., and Wolfe, R. 1997. Social behavior and aggressive problems of

cats. Veterinary Clinics of North America: Small Animal Practice. 27: 3, 549-568.

Crowell-Davis, S. 2001. Elimination behavior problems in cat. In: Proceedings 2001 American

Animal Hospital Associations Annual Meeting. pp. 34-37.

Dapretto, M., Davies, M. S., Pfeifer, J. H., Scott, A. A., Sigman, M., Bookheimer, S. Y., and lacoboni,

M. 2006. Understanding emotions in others: mirror neuron dysfunction in children with autism

spectrum disorders. Nature Neuroscience 9: 28-30.

Dinis, F. A. B. S. G, and Martins, T. L. F. 2016. Does cat attachment have an effect on human

79


http://www.vetsmall.theclinics.com/

health? A comparison between owners and volunteers. Pet Behavior Science 1, 1-12.

Fentress, J. 1992. The civalent animal: on bonds and their boundaries in behavioural research. In The

Inevitable Bond. Eds. H. Davis and D. Balfour. pp. 44-71. Cambridge University Press: Cambridge.

Gitlin, L. N., Parisi, J., Huang, J., Winter, L., and Roth, D. L. 2016. Attachment to life: sychometric

analyses of the valuation of life scale and differences among older adults. The Gerontological

Society of America. 0:0, 1-11.

Grewen, K.M., Girdler, S.S.,Amico, J., and Light, K.C. 2005. Effects of partner support on resting

oxytocin, cortisol, norepinephrine, and blood pressure before and after warm partner contact.

Psychosomatic Medicine. 67, 531-538.

Grosbras, M-H., Beaton, S., and Eickhoff, S. B. 2012. Brain regions involved in human movement

perception: A quantitative voxel-based meta-analysis. Human Brain Mapping. 33, 431-454.

Handlin, L., Nilsson, A., Ejdebdck, M., Hydbring-Sandberg, E., and Uvnds-Maberg, K. 2011.

Short-term interaction between dogs and their owners: effects on oxytocin, cortisol, insulin and heart

rate—an exploratory study. Anthrozods. 24: 3, 301-315.

80



Heath, S. 2001. Diagnosis and treatment of feline elimination disorders. Pet Behavior: a Practical

Approach. Course Notes. British Small Animal Veterinary Association: Gloucester, UK.

Hennessy, M., Kaiser, S., Sachser, N.2009. Social buffering of the stress response: Diversity,

mechanisms, and functions. Frontiers in Neuroendocrinology. 30, 470-482.

Heuchert, J. P., and McNair, D. M. 2012. Profile of Mood States 2. Toronto, ON: Multi-Health

Systems (MHS).

Hoshi, Y., Kobayashi, N., and Tamura, M. 2001. Interpretation of near-infrared spectroscopy

signals: a study with a newly developed perfused rat brain model. Journal of Applied Physiology. 90,

1657-1662.

lacoboni, M., Woods, R.P., Brass, M., Bekkering, H., Mazziotta, J.C., and Rizzolatti, G. 1999.

Cortical mechanisms of human imitation. Science 286, 2526-2528.

lacoboni, M., and Dapretto, M. 2006. The mirror neuron system and the consequences of its

dysfunction. Nature Reviews Neuroscience 7, 942-951.

81


http://www.sciencedirect.com/science/journal/00913022
http://www.sciencedirect.com/science/journal/00913022

Ishak, W. W., Kahloon, M., and Fakhry, H. 2011. Oxytocin role in enhancing well-being: a literature

review. Journal of Affective Disorders. 130, 1-9.

Jabbi, M., and Keysers, C. 2008. Inferior frontal gyrus activity triggers anterior insula response to

emotional facial expressions. Emotion. 8: 6, 775-780.

Karsh, E. B., and Turner, D. C. 1988. The human-cat relationship. In The Domestic Cat: The Biology

of its Behaviour. Eds. D. C. Turner and P. Bateson. Pp. 159-178. Cambridge University Press,

Cambridge.

Keuken, M. C., Hardie, A., Dorn, B. T., Dev, S., Paulus, M. P., Jonas, K. J., Van Den Wildenberg,

W. P. M., and Pineda, J. A. 2011. The role of the left inferior frontal gyrus in social perception: An

rTMS study. Brain Research. 1383, 196-205.

Kita, Y., Gunji, A., Inoue, Y., Goto, T., Sakihara, K., Kaga, M., Inagaki, and M., Hosokawa, T. 2011.

Self-face recognition in children with autism spectrum disorders: a near-infrared spectroscopy study.

Brain and Development. 33, 494-503.

Kochel, A., Plichta, M. M., Schafer, A., Leutgeb, V., Scharmuller, W., Fallgatter, A. J., and

82



Schienlem A. 2011. Affective perception and imagery: a NIRS study. International Journal of

Psychophysiology. 80, 192-197.

Kojima, S., and Ueno-Utsumi, A. 2009. Attitude to lie and personality traits: a near infra-red

spectroscopy.

CARLS series of advanced study of logic and sensibility. 3, 15-19.

Kring, A. M., and Gordon, A. H., 1998. Sex differences in emotion: expression, experience, and

physiology. Journal of Personality and Social Psychology. 74 (3): 686—703.

Kuhne, F., HoRBlerb, J. and C., Struwe, R. 2014. Emotions in dogs being petted by a familiar or

unfamiliarperson: Validating behavioural indicators of emotional statesusing heart rate variability.

Applied Animal Behaviour Science. 161, 113-120.

Matthiesen, A. S., Ransjo-Arvidson, A. B., Nissen, E., Uvnds-Maberg, K. 2001. Postpartum

maternal oxytocin release by newborns: effects of infant hand massage and sucking. Birth 28, 13-19

McCrae, R., and Costa, P. 2004. A contemplated revision of the NEO Five-Factor Inventory.

Personality and Individual Differences, 36(3), 587-596. doi:10.1016/S0191-8869(03)00118-1

83



McCormick, L. M., Brumm, M. C., Beadle, J. N., Paradiso, S., Yamada, T., and Andreasen, N. 2012.

Mirror neuron function, psychosis, and empathy in schizophrenia. Psychiatry Research:

Neuroimaging 201, 233-239.

McGreevy, P. D., Righetti, J., and Thomson, P. C. 2015. The reinforcing value of physical contact

and the effect on canine heart rate of grooming in different anatomical areas. Anthrozods. 18:3,

236-244.

Mertens, C. 1991. Human-cat interaction in the home setting. Anthrozo6s.4:4, 214-231.

Mertens, C. and Turner, D. 1988. Experimental analysis of human-cat interactions during first

encounters. Anthrozoos. 2:2,83-97.

Miller, S. C., Kennedy, C., DeVoe, D., Hickey, M., Nelson, T., and Kogan, L. 2009. An examination

of changes in oxytocin levels in men and women before and after interaction with a bonded dog.

Anthrozots 22, 31-42.

Morhenn, V., Park, J., Piper, E., and Zak, P. 2008. Monetary sacrifice among strangers is mediated

by endogenous oxytocin release after physical contact. Evolution and Human Behavior 29, 375-383.

84



Nagasawa, M., Kikusui, T., Onaka, T. and Ohta, M. 2009. Dog's gaze at its owner increases owner's

urinary oxytocin during social interaction. Hormones and Behavior 55, 434-441.

Nagasawa, M., Mitsui, S., En, S., Ohtani, N. Ohta, M. Sakuma, Y., Onaka, T., Mogi, K., and

Kikusui, T. 2015. Oxytocin-gaze positive loop and the coevolution of human-dog bonds. Science

348: 6232, 333-335.

Ormela,J., Bastiaansena, A., Riesea, H., Bosa, E. H., Servaasd, M., Ellenbogenf, M., Rosmalena, J.

G. M., and Alemand, A. 2013. The biological and psychological basis of neuroticism: current status

and future directions. Neuroscience and Biobehavioral Reviews. 37, 59-72.

Orozco, S., and Ehlers, C. L., 1998. Gender differences in electrophysiological responses to facial

stimuli. Biological Psychiatry 44: 4, 281-289.

Plichta, M. M., Gerdes, A. B. M., Alpers, G. W., Harnisch, W., Brill, S., Wieser, M. J., Fallgatter, A. J.

2011. Auditory cortex activation is modulated by emotion: A functional near-infrared spectroscopy

(fFNIRS) study. Neurolmage. 55: 3, 1200-1207.

85



Qureshi, A. I., Memon , M. Z., Vazquez, G., and Suri, M. F. K. 2009. Cat ownership and the risk

of fatal cardiovascular diseases. results from the second national health and nutrition examination

study mortality follow-up study. Journal of Vascular and Interventional Neurology. 2:1,132-135.

Ramachandran, V. S., and Oberman, L. M. 2006. Broken mirrors: a theory of autism. Scientific

American 295, 62-69.

Rieger, G., and Turner, D. C. 1998. How depressive moods affect the behavior of singly living

persons toward their cats. Anthrozods. 12:4, 224-233.

Rizzolatti, G., Fadiga, L., Fogassi, L., and Gallese, V. 1996. Premotor cortex and the recognition of

motor actions. Cognitive Brain Research. 3,131-141.

Rizzolatti, G., and Craighero, L. 2004. The mirror-neuron system. Annual Review of Neuroscience

27, 169-192.

Rudie, J. D., Shehzad, Z., Hernandez, L. M., Colich, N. L., Bookheimer, S. Y., lacoboni, M., and

Dapretto, M. 2011. Reduced functional integration and segregation of distributed neural systems

underlying social and emotional information processing in Autism spectrum disorders. Cerebral

86



Cortex 22, 1025-1037.

Rukstalis, M., French, J. A. 2005 Vocal buffering of the stress response: exposure to conspecific

vocalizations moderates urinary cortisol excretion in isolated marmosets. Hormones and Behavior.

47,1-7.

Sato, T., Fukuda, M., Kameyama, M., Suda, M., Uehara, T., and Mikuni, M. 2012. Differential

relationships between personality and brain function in monetary and goal-oriented subjective

motivation: Multichannel near-infrared spectroscopy of healthy subjects. Psychiatry and Clinical

Neurosciences. 66, 276-284.

Serpell, J. A. 1996. Evidence for an association between pet behavior and owner attachment levels.

Applied Animal Behaviour Science. 47, 49-60.

Servaas, M. N., Riese, H., Renken, R. J., Marsman, J. C., Lambregs, J., Ormel, J., and Aleman, A.

2013. The effect of criticism on functional brain connectivity and associations with neuroticism.

PLOS ONE. doi.org/10.1371.

87



Shah, N., Cerussi, A., Eker, C., Espinoza, J., Butler, J., Fishkin, J., Hornung, R., and Tromberg, B.

2001. Noninvasive functional optical spectroscopy of human breast tissue. Proceedings of the

National Academy of Sciences of the United States of America 98, 4420-4425.

Siegel, J. M. 1990. Stressful life events and use of physician services among the elderly: The

moderating role of pet ownership. Journal of Personality and Social Psychology. 58, 1081-1086.

Siegel, J. M. 1993. Companion Animals: In Sickness and in Health. Journal of Social Issues. 49: 1,

157-167.

Sinn, L. 2016. Factors affecting the selection of cats by adopters. Journal of Veterinary Behavior. 14,

5-9.

Strangman, G., Culver, J. P., Thompson, J. H., and Boas, D. A. 2002. A quantitative comparison of

simultaneous BOLD fMRI and NIRS recordings during functional brain activation. Neurolmage. 17,

719-731.

Takizawa, R., Fukuda, M., Kawasaki, S., Kasai, K., Mimura, M., Pu, S., Noda, T., Niwa, S., and

88



Okazaki, Y. 2014. Neuroimaging-aided differential diagnosis of the depressive state. Neurolmage.

85, 498-507.

Thorn, P, Howell, T. J., Brown, C., and Bennett, C. P. 2015. The canine cuteness effect:

owner-perceived cuteness as a predictor of human—dog. Anthrozods. 28:4, 569-585.

Toronov, V. Y., Zhang, X., and Webb, A. G. 2007. A spatial and temporal comparison of

hemodynamic signals measured using optical and functional magnetic resonance imaging during

activation in the human primary visual cortex. Neurolmage. 34, 1136-1148.

Turner, D. C., 1990. Owner assessment and the ethology of human-cat relationships. In Pets,

Benefits and Practice.Ed. I. Burger. Pp. 25-30. BVA Publications, London.

Turner, D. C., 1991. The ethology of the human-cat relationship. Schweizer Archiv fur Tierheilkunde,

133, 63-70.

Turner, D. C. 1995. Ethology and companion anial-welfare. Schweizer Archiv fur Tierheilkunde,

137:2, 45-49.

89



Voith, V. L. 1983. Animal behavior problems: An overview. In New perspectives on our lives with

companion animal, ed A. H. Hatcher and A. M. Beck, pp. 181-186. University of Wilson:

Philadelphia, E.O. 1984. Biophilia: The Human Bond with Other Species. Cambridge:

Harvard University Press.

Vormbrock, J. K., and Grossberg, J. M. 1988 Cardiovascular effects of human-pet dog interactions.

Journal of Behavioral Medicine. 11, 509-517.

Wolfe, R., 2001. The social organization of the free ranging domestic cat (Felis catus). PhD

dissertation, University of Georgia, Athens.

Wright, C. 1., Williams, D., Feczko, E., Barrett, L. F., Dickerson, B. C., Schwartz, C. E., and Wedig,

M. M. 2006. Neuroanatomical Correlates of Extraversion and Neuroticism. Cerebral Cortex.

6,1809-1819.

Zasloff, R. L., and Kidd, A. H. 1994. Attachment to feline companions. Psychological Reports. 74,

T47-752.

90



WEKFHZE, A5%ERE. 1981, STATE-TRAIT ANXIETY INVENTORY @ H AEERR (24 ) D

YERR. Z0H DERSFZE. 29: 4, 348-353.

BEEAF. 2007. 2 R=F 0 T =< VN AICEH X B8 555 L iade -, 45

X, HEA KT RZ

' —,3—, B. B. 2003. Feline behavior 2nd a guide for veterinarians. Elsevir Science. (t™—/Y—, B.

B. R AFEL, TN, REES. () (2000), MOFTEIE  ATRIHE & T

A B —A—, HiL. pp 303-318, 372-375.)

AR, FRITSERE. 2004, FEEHRUA b L AAMRFOMAT AR OE N F — L a br—

VD R[REME. AL DERSE & RSO EESE, 22:3, 247-255.

ARITER, M2, 2009, 2FE%E O R E R A TR U 2 0 & SO, DERFAFSE. 79:6,

473-480.

91



