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W EMEITAERZ S D Z ENmHTEY  (Uvnas-Moberg, 2014) | BAfRMEIZEMTH
HZEMHBILTWD, LLRBS Tops HOWETIE, AF Y by DA L ARDZ)
BT a v F Y — VIBEOMNMAVLETHDH Z L &R/ L TWb (Tops et al.,
2012) . £, XL T TR AT Y = EFRIRHCHER L ORMh 235 2
& AN EE Z P 0T L W B AEEFIE L T\ 5 (Alley et al., 2019; Ooishi

et al., 2017; Schladt et al., 2017; Yuhi et al., 2018) .

FH MU UNEERBICEET 2720 TR 2T 2Rl HEREEEICET 5
DRI RIETZENWALNITR D L EHIC, IFETIE, ZoFFU b riBigime A
DOERIZEB T D, BT ORFBZNREDOFEA I =X LDO—lifEHoTNHEHLEZLNTND

(Beetz et al., 2012; Rault et al., 2017) . HFICRZFFRIC LIRS IThRTEY . K&
FWEDOMAEERIC Lo TELDRGOF ¥ b VREZFHI L 721320 (Handlin
et al., 2011; Marshall-Pescini et al., 2019; Petersson et al., 2017; Powell et al., 2019; Powell et al.,
2020) ., Nagasawa O, fAWVFE & ROMAERGEIZBNT, READSNHWOHFTH

WCHERSDEI T A a2 ba MY H—E LT, WEHEDRMAF T b U RERHN
T 5HEZH 522 L7z (Nagasawa et al., 2015; 2009) , Z DX 912, REFBNENEKT S
FAEBROBHIZA T OGN RE IV, S DITITEREDIRO X I = X L O—i %
O AREMER RSN TWD (Geeetal, 2021) . Z 9 L& 6, fié AOBKRIZE W T
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1.5 NEHDRED Y ICBIT 2B DORBE R b NCATFFRD B

PO B A R oA XBEMO—FETH 5 RiT. ANDOFTRITH L THIRAITENETH v
(Udell etal., 2010) , K& ZDEINEZKR L LIoFRITERBREE 2 5RE LT <, E25%
TEDOFEHDBED LT NWEBER BND, — T, MITHEMFFH AT 5 ABFHR M EZ A L T
% (Bradshaw, 2016) . = L TR &L T, ER2LEHLBTORA TV RNELE XL ON
THY (Crowleyetal.,2020) . [KESI] T TADHERGEICEDIRN] LW o oS

DEVTEIN LIZLIFBlE S D, ZORMEL, REFBIILLOTHL EFE X 5D,

Fio, MOKRIEY tEDOEMEE > (Bradshaw, 2016) = &b, #FFEEZ D 1T 95 L CToREEE
L%, —MRFETHE SN TNWDHEL ORI, ZTOFRENZMIEY OFPHENTH D L iRk
L. bEETY Z v 7 ALERRELRR LTV D LHERITE S, 207, fNWELZD
AV A2 R & LICFZE 21T 9 358, MR TICBE+ 5 2 LidE & A ED5EIER
HThV, FLERENFEISHMT 52 L3I L > TUXEHOME D IR A I IREE
ThoHEEALN, ZL OMTHRRITEHRIALYITH L & BICA MVASEFHRET DA
MR FZICBEZ NG, £O—FHT, v L —8WRibt, & 25 WIIEE &V o 7o
PRBRIE T COERTIE, FWELHNZD LE ) AENRMEAEENYEE BT 5 2 L3
LW, ZOXHIZ, fANEELHME OBMRIZEIT HRIL. EROBITZOLONKNETH Y |
REMBE LML L CHEATWRWZ ERHATH S, LovL, fAnE L vz
SHRIC LT FEBRFIEZMNL LIRWIRY | OB T 2B &R, /o2l i>TALD
HEFNREELSHELIMET 22 &, Z2OA N =X L% EMICHGEET 5 Z LIEARFARTH

HLEEZBND,

Z ZCAMFZEIL. IRFIEOS O TR L O A5 & LI ATE SRR, AERRRARRGE &
AIRE L T O FEBREE A RET DTNV 2 ETIIMORY 7 VICER L, B &2
LTHDORTAF T by ARED I FIEDOMSL 2725, £ LT 3ETIE, fWVEDFE
RN CERPEMTE DL HIT, EREDBEBISHE LRWEREATOERFIELER
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LENE L, #BRE B & CERECATEE R MR T 7 DO EOMER P A% > v VREOE
AL EZR DT, Eio, BV E MO BRM S KO AR OBE R &2 i T2
ZET BVWEBIOHOAF T MU RE S OB ET S, SHICZ4ETIE, I
SOFEREMEZ, MEFEVEDOAFT b PR OLEH) & TIITHE D BRI REIEHIC O

THEMIZBEREL, VT e OESNBEREHALNCT LI L2 HNE T D,



28 FVWE L OMHAEERSHE OB ZAIER X OEREIC KIET 8
2.1 EE

Faft®Bmix, 7A AR EO—EOMERRE . BLEES THMITEZ & 58 MEE2FF-
TEBY, TR LERETH S, Lo LA S Bradshaw 1., i ANICHEF B LS T < il
FRCHEMA2 AL TEX-ES /A LTEY (Bradshaw, 2016) . fifE{A<C A & B AT 72 BfR M

RN EALTNDLEEZLNLTND,

FERT, BN E ORI THVMERMEZFFO 2 &1, MR BT B O BF5ED H B
S22 228 % (Vitale Shreve & Udell, 2015) , JHilE A DI 2 75 026 20> BR8N L

(Galvan & Vonk, 2016; Quaranta et al., 2020) . ADOFL#ED HFEE R XL OB L OIKRAE %2 5857
HZEMAEETH D (Humphrey et al., 2020; Vitale & Udell, 2019; Zhang et al., 2021) Z & 23R
SNTc. £, BWEITH T DM OB Z T LIoAFE Tik, MIEE W E O 2505 L

(Saito & Shinozuka, 2013) . HEDOAFTIHFH L TWD Z ENHLMNIZHR > TS (Saito et
al., 2019) . F7z, FVENMIEB LA EET TN EE R, BIEO & 5 7R
T2 < ATREME B /RSN TE Y (Bucher et al., 2020) | 23R F & OFERAIBIGRIE 2 4551
RLDERFHLTNDEEZDLND, £ LT, IHFERFITER STV DO, AT L
FLEEBRTH D, BEOWTENG, MTFWEICK L, SRS REBURT X 9 B AT

AT 2 ENAS N E 57 (Edwards et al., 2007, Vitale et al., 2019) .

Fio. ANEERT DAEEMBERIEDS | HIXSEREBEDREZEZ LTV D, A oths
A EAERIC E 5T, A N L RRIER T2 2L F Y — VRE . & LT OITEIC R )
B A R L AREEE B4 5 Cat Stress Score DU A4 5 Z & (Rehnberg et al., 2015) .
X DITIIH O g R B OB Y 27 g3 562 E LN E 72> T D (Gourkow et al.,
2014a; 2014b; Gourkow & Phillips, 2016) , 7=, EWWIRBE COMAE RIS L LT TlX, 2
EFITH DV ENFIIND Z & TOHREBOME T 32 Z &Moo Tn s (Griffin et al., 2021)

S BT, ADDOMAEMPER SN2 & T, MORP AT Y —VREN ERT 52 L
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HEH B E72 5 TED (Nagasawa et al., 2021) | AN & OFEAERGHEZ BEEL S O L
ZTCWDZENHERITE S, £/, Grigg 5DO7T v 7r— MHEIC L - T, fAWENNGICH L
THWHRZRWNTWDIGE, TOMORBEITHOBIIV R R ZEPRESNTND
(Grigg & Kogan, 2021) , JiOtEAEOM EIZIZANE DHEEANRKLETHDH Z L LS A EN
THEY (Vojtkovska et al., 2020) | 2 & > TV EDFEIEL, MOMELIEET 7200

HELRERTHLEEZONLD,

L LD, MORERIEBICET 208D % <IE, ¥ =& —LEFbi s £ ORekER
B R COERRNP L. —KFHENTOR 2RI LIEFERE L A EIThbh T,
Foreman-Worsley o &, MiotEfkz m L3 28582880 T, —RFREN O 2351 L7
FRITFERICARL LTV D L4 L T\ 5 (Foreman-Worsley et al., 2019) , & 512, @i ofE
FAEAEIZ I T 2 BERIE TH L L BEZX DDA F L M (Raultetal, 2017) (ZFH L7
e BATDIL TV, Kikusui HIE, aVF Y —/WREB LA F T b UREN, A&
ROFFIIEABIRDOIRIEIZ & D MRATENV IR A D = XL E PR D720 DEETH D Lk~
T2 (Kikusui et al., 2019) . & BV EZRFRIC LIZAFRIZIB N TS, EHRENTND
SRR A BR L. O & AL RE ST TV 72DItiE, —REFETHFT SN TND
WaXNGI LIcavF Yy —VRE, L TAFY M VREHUEZIT) ZENHNETHD &

FEABND,

MOFFOMIR D MR, BUMSFI & W o T2 AERBRVRREN D | FEBRE DN — IR GERE AR L C AR
YTV R 5 Z L3 MOR ML RAEZFHET D AR SV, D), KRR TIX
FWER S T TR AR DORICE B & Lic, ZHE T, MOAEHARAIE Dy
PricksnwT, IREMWIZavF Y —VRE 2 E &b L7803 % <AThh T & 72 (Carlstead
et al., 1993; Cauvin et al., 2003; Rochlitz et al., 1998) . L722L., T HDWFEDZL < IE—
JETIEZ2 < ¥ = =W O 2 BT L THEM SN TN D, —fRFEREN DU 2 Xf

RIZaLTF ) — ) xEmfb LI-AFFECld, #f# (Ramos et al., 2013) . J\°ZFE (Contreras et
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https://onlinelibrary.wiley.com/doi/full/10.1111/jvim.16283
https://onlinelibrary.wiley.com/doi/full/10.1111/jvim.16283

al.,, 2021) BB L EINTWAN, —BEFEFEORNS aVF ) — ik @b LT 51T 14

(Lichtsteiner & Turner, 2008) DA Tdh 5,

Fo. RTINS AXTT R ORIENAEEZR Z LiX. A (Schaebsetal., 2021) . K
(Schaebs et al., 2019) THRFEIN TV D, L LARBNDL, —RFEOHORTAF T F v
I B % LIEARZEIER AT TV, AN TE S EN TV D EERR, Tl k-T
LD SN A ENRZFA O MICT H720I121E, HE CHARITEIRE L /L §5—

RFETOROAFY b IEB L OGN ETHDL LWV D,

ZIT2ETIE, £TFERL L LT, MIEEREE THE SN TWDI 6 A XRIZERL
179, 6 EHHOMMNOBIEL LTRY TN AF L B RO avF Y —VREDERL

ATV, M & NDRITRD S DS ENEH & OBEME 2 a5,

ZLTHER2 L LT, HRFETHE SN TV DA EMNRICERZ FEfi+ 5, R T L
ZEVEHHITERRLTH D ETHELNTZRY U TIAND, RPAFV hv Bl U=
VT = VREDOERBLEIT ), SHIT, Ty r— MOEEREZAWT, fVE S
AL TS BRI, HEBICATON DA, IR HRVE R RIE T RE L BREE

ERASE
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https://www.ingentaconnect.com/content/ufaw/aw/2008/00000017/00000003/art00002
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://www.sciencedirect.com/science/article/pii/S0016648018304477#b0280
https://www.sciencedirect.com/science/article/pii/S0016648018304477#b0280
https://www.sciencedirect.com/science/article/pii/S0016648018304477#b0280

22 ER I FRERETORORTAXY o rBXOaLF Yy — VEBERE
2215
2211 mEBEES

ARWFTET, ~ T TR FANTEDDTER SN RERFZOZREM M EE S 0K

R 0 2020147) DIKGRO L THEM ST,

2.2.1.2 L3

FOURERT, BITEIFEIEEN CHE STV DT RSS20 6 SHOMEROME R
(B A : B, 6% B« B, 9% C: ME, 15% D : M. 35k E - M, 10 » H; F : KE. 25%)
AR E LT, T A TH—0FERE (7x7m) THEEINTRY, AR
FENEBENL, BOKEITI 2N TE, ABRERWEBOAERT LIZF5—VIAnLbZ,
KR T OFGEIRERE], AR EIEE S L iIc—ETH Y . KBTI AB 5 = ke
-7,

2.2.1.3 JRBARNLE VEEDHIE

22131 RV VI DINE

REBRTIZ, BT —T N7 EOMREERET, BRPEIRZRET 5 & ) RN 28
a2 Ulc, EBRE T, WO b A VICHER LT 2 & 2l Lck, ML
DRI L—IZWE TR EZ2mM O~ A 7 a8 F2—7THEL, 20°0CTHERE LTz, &
IV PR A ET D B v AV AfFEE L, 3,200 rpm, 15 min, 4°C O 5eff T LAy Bl

L7=Db, EEAREZRIEIHER LT,

22132 RPAFT MU DERAL

A x> b i, Hyper Sep C18 7 7 & (3 mlI/200 g, 608-303, Thermo Fisher Scientific, US)
Z W7o TEFERhE ) 1C &0 AAEA i S vz, BRI O FIRIZ, BEITEE(LOREDA
WEINTWD %2\ L7z (Finkenwirth et al., 2015; Nagasawa et al., 2021) , C18 % 7

DL, AH J—)v (21929-23, T T A T A7 KR &H, 58 3 ml & 3 ik L CiEM b &
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https://www.sciencedirect.com/science/article/pii/S0031938415300482?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0031938415300482?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0031938415300482?via%3Dihub
https://www.frontiersin.org/articles/10.3389/fvets.2021.680843/full#B35
https://www.frontiersin.org/articles/10.3389/fvets.2021.680843/full#B35
https://www.frontiersin.org/articles/10.3389/fvets.2021.680843/full#B35
https://www.frontiersin.org/articles/10.3389/fvets.2021.680843/full#B35

Heob, #iliKk3ml % 3 EERSE TR Lz, Z0%, RV U770 1 ml 28K L,
1% KU 7 v A o il (34833-05, 4 7 A 7 A 7 &4k, 7EE) % 3ml, 10%7 & =1k
/b (00430-25, 77 T4 7 A7 BRA&AE, 5 & 3ml 1 S0 L CliF 21T - 72,
W#%IZ, 80% 7 h=F U/ 1ml THEHEL., EORMEEIC THRELHEZITV, Kit (8o
Assay Buffer (2T 1 mHZFA#ER L72 b D& SHTICHW -, BEHEAIHOFIAXE 1IZKR S

77

FREEHIE X, DetectX® Oxytocin Enzyme Immunoassay Kit (K048-H5, Arbor Assays LLC, USA,
goat anti-mouse 19G) %4/ L7= (Leeds et al., 2020; Wirobski et al., 2021) ., FE¥Edi#Ei 16.38
7> 10,000 pg/ml OFFATH Y . X 17.0 pg/ml . BHFRAIX 22.9 po/ml TH 7=, W
FERIE X iMark ~A 7 27 L— kU —4— (BIO-RAD, H) (2T, 450 nm T3 Ziiz,
7L — FAOHIERFETH 5 intra-assay CV (X [RHIES > 7 /L DUCV OFHE] 12Xk - T
I, 355% ThH-o7c, 7L — MNEOHERRFAETH % inter-assay CV 1L 47 L— ~ OFEHE
IREEIZIT 5 @EIREE (3,200 pg/ml) 36 X OMEIREE (50 pg/ml) OWCEEICRIT 527 L— |
MPD%CV % ¥ L=t o) (Pedretti et al., 2021; Stocker et al., 2021) & L CF Xi1, 9.82% T

HoT,

22133 RPanFy —LoEE(

DetectX® Cortisol Enzyme Immunoassay Kit (K003-H5W, Arbor Assays LLC, USA, goat anti-
mouse 1gG) ZfEM L. 96 X7 L — M Ta/LF YV — L E % E (k% L7~ (Brand et al.,
2016; Righi et al., 2019) , JRY > T ix, v MU 7 AFWEDCTod, BLOEMH IR
JE 2 EYEAR NI D 5 7= D12, Kit IZf1E & Tu 2 Assay Buffer 2 FV T 10 fFI2AR S
NTHBEHA ST, HEAEHR L 50 7> 5 3,200 pg/ml OFPFHTH V. KEIT 27.6 pg/ml |
HIBRSA L 45.4 pg/ml TH o 7=, WOLERIEX iMark ~1 7 a7 L— K —4%— (BIO-RAD,
R 12T, 450 nm CHfii 17z, intra-assay CV (% 2.57% T VU | inter-assay CV | 15.31%
Th o7,
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https://onlinelibrary.wiley.com/doi/full/10.1002/zoo.21524
https://onlinelibrary.wiley.com/doi/full/10.1002/zoo.21524
https://onlinelibrary.wiley.com/doi/full/10.1002/zoo.21524
https://www.sciencedirect.com/science/article/pii/S0018506X20302270?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0018506X20302270?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0018506X20302270?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0031938421001438?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0031938421001438?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0031938421001438?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0018506X21000945?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0018506X21000945?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0018506X21000945?via%3Dihub
https://onlinelibrary.wiley.com/doi/full/10.1002/zoo.21320
https://onlinelibrary.wiley.com/doi/full/10.1002/zoo.21320
https://onlinelibrary.wiley.com/doi/full/10.1002/zoo.21320
https://onlinelibrary.wiley.com/doi/full/10.1002/zoo.21320
https://www.mdpi.com/2076-2615/9/6/340
https://www.mdpi.com/2076-2615/9/6/340
https://www.mdpi.com/2076-2615/9/6/340

22134 RHP 7 VT F = DEEL

JRY > T NATENICI E > TO D IREICE VIRENEBT 5720, RV 7 ros vy
FoVRELHEL, Bon/l-arF Yy —ABLOAFY M UREOHIEICHAW, 7L
7T F = ORIEICIE, wEOSCHEE (Atwell et al., 2015; Mitsui et al., 2011; Toora & Rajagopal,
2002) &% \2 LT Jaffe iE& V=, JRY > 71, 0.1 MR (083-03435, &+ 7 A /L2 Fi
JeRtER R A, KBR) CFfE L CER L2 1 mgldl 7 L7 F = 484k (033-04591, &+~
A b I RV BRUatt, KBR) 222 HUlHIZKIZ T 100 fFICAHR L, 150 Wl &2 25D
=T OvA 77 L— |k (3881-006, HRAth =pd, BRI T L7z, £0#%., 24,6-FY
=htrvr 7=/ —)b (205-08672, & L7 A /LA FHISEER S, KR 3 X OVKER LT Y
7 LAKEEHE (192-02175, & 17 A v A PR A, KB 280 =12 50 i F L,

7'U— F & 3 MRE S 7-%, iMark~ 1 727 L— KU —4%— (BIO-RAD, H3%) IZC,

490 nm TWHEZRE LTz, 2TV —ABIO0FF v b UBEIE, ERbahzs L
TF o YRETE D Z LT, BEMIE (2L F Y —/Ling/mg - cre, A% 2 kT2 pg/mg - cre)

D S T RIS ISV BT,

2.2.1.4 EBREM

KB 3 » A& L, BB O OPER % Mkist L TERELL 7=, MOREEEIT, K
FEERT. BITE P EEOEBNYER CRE 24T OFEM LTz, /o, fHEE
BADADNBREITABE L, A& MHOMEIERICHIBRIZR T fehroTe, 2T — LR

DO HNEBDORELEZET HT2DIC, JROEIUT 8RS 20RFE TO 12 & L7,

B\ERIATONTZ, ABLXORORF AR b ViBEZEELUEZRICE D &L HERE
1R CAPNICER T 5 2 E B HESE X 1TV %  (Schaebsetal., 2021: 2019) . L7=28-> T, #HER
DR L7-BRIC L, oMl A EhE L7z, 2B, EIC1FEU EZ2E L CLE-72%

YINME, XY OGRS, a L F Y — DS HTICOBMEH LT,
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https://onlinelibrary.wiley.com/doi/10.1002/mnfr.201400674
https://onlinelibrary.wiley.com/doi/10.1002/mnfr.201400674
https://onlinelibrary.wiley.com/doi/10.1002/mnfr.201400674
https://www.sciencedirect.com/science/article/pii/S0018506X11001322?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0018506X11001322?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0018506X11001322?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1002/mnfr.201400674
https://pubmed.ncbi.nlm.nih.gov/12635710/
https://pubmed.ncbi.nlm.nih.gov/12635710/
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://www.sciencedirect.com/science/article/pii/S0016648018304477#b0280
https://www.sciencedirect.com/science/article/pii/S0016648018304477#b0280

2.2.1.5 1TEhEAT

PRECEAE T O, & NOMEAERGEIT, FEEEHEOMICHRE SN 4 BOEHD
A7 (TA ¥ LABEILA A F,ZXL0002, Hiseeu Inc, China) (2 CTHREE S iz, g4 5
HEERIE, EF 4T —Z IS THREICERNTRETH S THl) BLW HER] okxd L
7o THEfih) ZHWrd 2L LT, A0S OEMEIaER SI2 LY ORI ANDH K
W TWDHZ &) & Lz, TEDY 1E, APEWNERLZEIEL TOA5mICBNT T3

MCHOGE L THREE T 5. b LSRR TRzl A s 2 L) EER L,

FEATRI G &3 DIENE, BRIV T AT T, EBRHER Lo A2 R E L, 20
FECAT 1 REfE) & Uiz, ATEVNT TIRIX. 5 BRIRO 10 o7 ) v ZiEERA L
(Erikssonetal., 2016) , Z DJ7ikiE, TSR TH S LI Z 5 B EORFRMIIXEIY | £
NZENO S BLUNIITEINBIER S G AI 11 . BlEShkro a1 o) & LT

L L TS HIETH D,

F 7R OPEIRAT 1 R OTFERIL A R 572012, HlwIC Y 17 2 X O7EE)ET Plus
Cycle (JARMeC, #i7z)1l, HAR) ZH o, BBITIZ =IROTINRE G & KUt o — 03 85fii S
NTEY, 15T Lo NEHE] BXLO THEE (Vv 78 | Bité&shd, oKX
RS F27mm, EZ9.1mm, EXIE9g TH Y, 5O EEICKF HEEMEITEEIC

FEE STV 5% (Yamazaki et al., 2020) .

2.2.1.6 HEAHARHT

B TORFHENTIZ, BellCurve for Excel (BRIt - — %, Japan) TIhE S i7z,
R ANTF S —=NEB IO X by AR L ATERNT TR L S av7e THfh) s L 0% [
O IEEE GO DEEE] TR L OMBEBGRERIET 272012, AT~

DNENAH BEIFRERE 2 1 L7,
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0185599
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0185599
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0185599
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236795
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236795
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236795

222 fER

6 BHOMN D EEE 184 DRV AN S, TR L e o7 (HEEER . o7
#,A:30,B:27,C:31,D:33,E:3L,F:32,%1) , £/o, BTN LDRPAF L
VUBRERB IO T VIR b B K ONEOWE AR OB & OAR BRI & GE L
7o (2, ZOMR, AF MU URELEOHEEORIC, K A TIXIEOMBRER (s
=048, P < 0.05 % 2) 723, ik C TIZADMHBBRLR (rs=0.71, P < 0.01, £ 2) MR
Too ANTF Y —)VREIZBWTIE, ARESMBRBGRIEIBEZE SN h o7, £72—F T, &8
D5 b EE B IS L ORI & SR T A LE YR O RN B AR B BRI S e

Nz,
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23FER 2 ~“RREERE TOHORTLIXY b B OarF Y —/ViBERIE
2.3.1 Fik
2311 B

Social Network Service (Twitter 35 JX UF Facebook) % i U CHE4E S4L72—fX50E 30 14, Adt
49 FHDEE MBS L OZ OV T2/ RICER 2 EE L7z, fVvIid, A—B L OERIC
THANIERANEDTH S, B JOWRS L ETEBRICSIN LIz, KRERTIX, HH8
FHENBREEIZHIE L CO D REDORPHRNLVE VREEZ TREILT 572012, FENTEE 24

DTA4r ALLEDRESE L TWAR oL Z x4 L L7~ (Ramos et al., 2013) .

2.3.1.2 JRAFRNE BB DH|IE
23121 RV INDINE

MOBINEIE, Rl 3 B O FBRIIM T, MEAIC IR ORI E FhE L7z, JRIZTARA BT
15 ml OELFI/ES I, 20°CTHENOH MBS Sz, SV, FHafcE S
nWTnWg TREEURF R OFEERE ) (0T HERARE Lo & . A HER L7oief] (B L<
(THEE OPEIRIFR]) ZFEEk L TH B oo, MBE LR THFEEICB V2%, RE U RE
ZRET D HETE20°CTRE ZfeiT 7o, HIE HICHE L, 3,200 rpm, 15 min, 4°C D5

HCEODEEE Limob, EEEZIEIHER L,

2.3.1.22 RHAIVEVBEDOER(L

LT DIRY TN D aNF Yy —RERS IO T h U ViRE, £ LT F=
YOREICEA LTI, ERL EFROFIETIT o7z, AF T F 2BV T intra-assay CV
1£2.86%TdH Y. inter-assay CV 1L 9.71% T o7z, 2/LF YV —/MZEW T intra-assay CV 1%

2.74%TH Y | inter-assay CV |E 19.58% T > 7=,

23137 v 7 —h
23131FER T 7 —F

WeBRE 13 Google Forms (IZ CHER S Ni-A v T A4 v b 7o r— by 1Za&Ew L=, 7T
r— M, FERE (FENO AN, FEEH | B GEl, FEYH, KR | %
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https://www.sciencedirect.com/science/article/pii/S0031938413002771
https://www.sciencedirect.com/science/article/pii/S0031938413002771
https://www.sciencedirect.com/science/article/pii/S0031938413002771

L CHRIWE LD B HHRFHEBEEHOBEIZOWTOEMA 5 B8 L6 RS Y » 7 — F REE
(ZCHEM U7z, BT 2 IS T i, SWEREERICIT O D & MRS EERAIIAT

Lo Lim,

2.3.1.3.2 Lexington Attachment to Pets Scale (LAPS)
LAPS IE, ~y MIK$ 2 BEE 2T 5 RETHS (Johnson et al., 1992) , 23 DE
BEE B Xy NEFEBEO—BEEBOET?) 1T L TA4BR (L Tb2o 85, B

o, Bblan, &< Bbvy) TREIZE L. 69 il THElk Lz,

2.3.1.3.3 Feline Five

Feline Five |, JOMAER 2 THRREMER (APHO NS & OB Y TA b LA 22T
LT 1 BhmtE o<, iz RD %) 1 TEE (Fam< . BRER &
V) 1 TEEME BREESA T T, APV RAZEK LTV | TEIFRS (amtreE <,
AR EMHREL TED) | O 5 WFICONTENETNHEILTEIRETHD

(Litchfield et al., 2017) , 49 OEAEFICHETLEMER (Bl H72R7-DOHIFTHIZ TR T
PN?) THERL S AL, MIBEGTEIR 7 BBEY o h— FRE (ETHE OB H5-a< 25 Bbiwn)
& U7e, 5 MMM IZEZ S T 2 EM O R T e Est L, 5 FHOMERMN 215

Ak U7,

2.3.14fTHIFEE&

FEBR 1 L FBRIC, TRENE Plus cycle (JARMeC, #1431, BA) % v, EBRIB T oMo
EB RS LOHER (Vry 7)) | EREAFEH Lz, KFERICSIMLEMD 5B B
OEY FHTFIZH L TRERA MV ARRE RS R0 T OB %3G & L, TR ek % Fhi

L7z,
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https://www.tandfonline.com/doi/abs/10.2752/089279392787011395
https://www.tandfonline.com/doi/abs/10.2752/089279392787011395
https://www.tandfonline.com/doi/abs/10.2752/089279392787011395
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183455
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183455
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0183455

2.3.1.5 B &M

B RO O AEPIREZ FVE U NOERILT 72012, FEBRIT, Rt ~ompit, %
D THR EDORBUL R TR DL, FROMOEE OBIE 85, IROBIANER S
AV AR CHER LT, EBE ORI L DR ~DRB AR 52012, fVWEEgICY T
VBRI Z I L, FEBRBALA B &£ CIC S BE B — XA s oFBIc#Ex Lz, FEFuERE DN
ML, REZBRT 2720 E R ARA MOREHELE ] TRERRICEEA T 2RI

) [3 Ao TERLEER) M oiEENEE (Plus Cycle) | THh o7z,

JREFEUGARI N T L2 h, EREEB LR 7 i, Y~ MERKRASHtIc L 2%
WA — B A28 H U CHRREERFZOBMITEN AR F Tk Sz, SLEVER

b&AT5 BE T, JRY T THEKT 3 7 A M-20°CTHHIRE Sz,

2.3.1.6 EEFEHT

2 TORMEHFEHTIZ, BellCurve for Excel (FRtt #h i — B A, Japan) T3 Iz,
FxRY P UOREICEONTE, 1 RFRUPRICERRE Lo o7 v b0 2Ll BRI A R
LY TV OMOBRER W E T 57201~ R, v h=—OUREEMEH L, F7=.
R EDORRY T NnE, XV b rBLIOaLF Y —Lo DELRE) 25 HLT
RN IC I N 2 F o, ER T & APRRRED T2EM) 28k 272012, RIRF 710

R AL FEE TR 5 2 & T EERE 25 LT,

xRV IBIOaATF Y =D DEERE] BXIO TEBRE] 120 T, ML X
LERLMERT DI AR A y b—BELHH Lz, £/, FHIT7 o r— b EbH
FEERE R A LT, FVE L MO AAER OB 2 ER AT T, BRI A
Lz, ZOERDERC, FRERRE (FENO N, FEER) . EEREE Ein, 51

A, (RE) | 5 OGN, REBUNIF O NESE) IO [HEEY (2835, R

20



Fx Y by BI UV F Y — L OfERR] DRI XU TEBRE & OFBEBR L

FARDI=DIZ, AT~ ONRN A B RE &2 L7z,
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232 fER

OO, FiF36 OV ARG LT, ZHEFICL D IR TV ORIRDEED
5 3, BHTEEBBFNAIT > TV 288, JRPFE R Z KA T AIREMED &
HUPRARIC B U 72 R (RIEIR 72 &) & 62 8 WLt gt & L. &FF 36 BAOM
DA 2BLIRY Tz anTF Y — VOt g e Uiz (M2, %£3) , 2. RPAFT M
E, EIRREE T 60 S UNICHGRERE T2 2 LRI T\ 5728 (Schaebs et al.,
2021;2019) . 1EFMIDINICERFERE N CTE 2R 7L (269.05 +159.76 pg/mg - cre, n=55)
&L LEEREILINICERII C & o 7o 2R Y- 7L (211.03 + 123.86 pg/mg * cre, n=176) DLL
WA LA, AEENSHER SN (P <005 K3) . L7e2> TARBFZETIL, 1 FRERHILIN
ICERILTE R o 7o T AT M GRS L. A FF 32 BHOM DA 176 JRY v 7 V% 4%
VR U Offratgr E Lin (X2, 4) , A% by O IR T 264.38 +£82.10 pg/mg -
cre. BEMREIX 031 THY ., 2TV — /L O FEHREIT 3.96 £ 1.24ng/mg - cre, ZEMREUL
030 Thotz, AF Y b rBILPaLTF Y —LOFHRER L OLEEREICBW T, M

MICTORBEEITIA OGN T,

T U= I b ELNEEMERE S LIS ERS T A SR L, T, RV ER TR
2o TAT O MANEH ) OBRIBEO Ry 2 E &b Uiz, MHTICHWD HRio 08T THA
EAY 1 PA B DRI HN 60% 22 Tnd) &L, 320EMS (LT, A—Epsr 1,
AN—ERSr 20 N—Ffsr3) At (K5) o 7o, WML 22> TIT S HH
HAEH) OBERBECKR L THRBROEET IR o2 FEMm L, 4 DO Epky (BUF, fi—
TRy 1, H—ERy 2, M—FEoy 3, M—FEr 4) i E (R6) . EREND

ER RIS DL,

Fx Y by BRLUaVTF Y = VRED V)RR LOLERE L | S 5 SOMEARER,
fAVE & OMBAEAO TSR, FERE (FENO AN, SHEEE) | @R (G,
fE IR, RE) | FEE GES &, FBE, WERE) | Lo THBERARR S
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https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://ec.bioscientifica.com/view/journals/ec/10/3/EC-20-0583.xml
https://www.sciencedirect.com/science/article/pii/S0016648018304477#b0280
https://www.sciencedirect.com/science/article/pii/S0016648018304477#b0280

(#78) . A—Fpr1E, XY b OTPHRERE (s = 043, P < 0.05) X OEHE%R
¥ (rs=0.37,P <0.05) | Mi—Fpsmy2 LAxy b OBk (rs=047,P <0.01,) O
WIS IEOMBERRA RSN, aF Y — L OEIREICB WL, A—Tksy 1 L IEOM
BIBIfR (rs=0.39, P < 0.05) 2SR&N7e, Fio, SEHEIL. A% F v OLEREK (s
=057,P <001) BEIOA—TFHS 1 (rs=0.39,P < 0.05) . =2LF V= LOEERE (rs=

0.39,P < 0.05) BLIOA—FRS1 (rs=045P < 0.01) & EOFEBEBEREZR LT,

5 FEAH OMEARE ) & A VE R ORI BIBIMRIFBIRE SR 7o, Mk & Ak
L OO FER Sy & ORICHBBMR AR Sz, A%y F U VREICBWL T, A—FHD
1 LEEMEOMIZ (rs=-0.35,P < 0.05) . Jfi—ERSy 2 &4hmPE (rs=-0.47,P < 0.01) . X
FiME (rs=-0.44,P < 0.01) . fEEME (rs=-0.38,P < 0.05) ORI ADHBIRGIE S,
LT = VRIS W TR, M—TRGy 2 & AhmtE (rs=-0.47,P < 0.01) | <AL (rs

=-0.45,P < 0.01) . #E&EME (rs=-0.36,P < 0.0) OREICEOFHBEBEN ST,

Fio, 2 TERR 2 THERSNIABERMAEBEROMBENZ, AXv by (K 4) BLID

a)Fy— (X5 ZENTHRLTE,
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24 E5%

241 A%V bV BEOEEA

FER L OfRERE LT, MIEERE T CHE INTWD 6 BHOMMN BRIV EIE L,
FEMEIC LV IRPAF T P UREAERIT D2 LN TE ., T LTER 2 TH, Ak
OHHEZRAND Z LT, —REETELTMORTAF L M REZIALNIT L2 L
INTET, o THE VM) OAERBIFRHMEDRBIZ LY . ZNE T, —RFEOH DAL
W72l 2 B Al LT DBUT D o7z, AF v b izdsnwTid, Mk (Bienboire-
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RN S0, ANEDHEERICE > TAF Y MUV BER T2 L0 ) B8)iL, RTiE
72, RCOABEIND Z ENHMB TS (Nagasawa et al., 2015) , fLOHFFEIZISUNT
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244 FF Y b U B LA F Y —VRE L ZTEMAE OBEME
Jusk THUMPE] &) BERREFEZFf > TOTEic & > T, HEHE ZEHOEF D L& H LA
FEICBWEEZ L= 59 00T, £ @m0 T TH 5 (Finka & Foreman-Worsley, 2021)
Bl 213, ZEARRE OFKEE TIIMF L OBETENC L D0EHEN A U 5 ATREMEDS & 0 | il OfERE
R DHJRK & 725 (Ramos et al., 2019) . L2xL—J T, ZUHEE OFRE THEDL THIO
FIE, ERa LT Y —VREMERNZ LR 520 L 25T (Ramos et al., 2013) 7
EL AT L AR O WA S O—B LT TV, Fe. MofEEEIL, MoR
BOMEHBY 27 (Roberts et al., 2020) <C/RHF D = /LF > — LR (Lichtsteiner & Turner, 2008)
WITRBZ KSRV RELH D, ABIFETIE. ZEEEFOFEEDM DR 2/ F
—NABLOFF Y M REOEBRERENZ ERALNE ol S HIT, FMBEBEEN
MESA—TRD 1 ORI S REVWZ E bR SN, TNO6D I &b, JixLiH T
B DFEETIE, FWVEN DI LTI MELIE 2 Licala=r—va Y OBE
ML, ENRANTF Y —LBIOAF Y N UREICEESZ LT I ERIB S Lz,
L2rU7e o, EHRE E OBEMEITIR bNeholo 2 L n | ZHEAFIIRLVE RED

BB LD WFRDHET2RFTH L EEX BN D,

W72 fmiEti e b o0, MOZEEEIL. AL OBbY 7 EHOAEBRIE &R
WEENTL ) D EERBRRB LU ENERTH L ZENMLN LT, Fo, B
FRFIHETIER L —FEICE DI &R L ORIRIEDS . RIS b 1o & RYI e R
ThorEbEKINTWS (Roberts et al., 2020) , 4. [FEME OBRMEIC B EREZ YT
& BRDMFENC L > T, —RFENOEFFMOLIRIEL L0 B A, FVEE L O

Py LOBENEE LVIHEIORT ZLIZOoRN D LEZDBND,

30


https://journals.sagepub.com/doi/pdf/10.1177/1098612X211013741
https://journals.sagepub.com/doi/abs/10.1177/1098612X19831204
https://journals.sagepub.com/doi/abs/10.1177/1098612X19831204
https://journals.sagepub.com/doi/abs/10.1177/1098612X19831204
https://www.sciencedirect.com/science/article/pii/S0031938413002771
https://www.sciencedirect.com/science/article/pii/S0031938413002771
https://www.sciencedirect.com/science/article/pii/S0031938413002771
https://www.researchgate.net/publication/338350106_Influence_of_living_in_a_multicat_household_on_health_and_behaviour_in_a_cohort_of_cats_from_the_United_Kingdom
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2.5 X

L &P 2. EHAIN 3. e 4. W

A& L 3ml X 3 . 1% 27 A 2 HEEE 3ml 80%7 Eh=RJ/L 1ml
Rtk 3ml X 3 Ry 7 1l 10%7Eh=kJ/ 3ml

C18 17 A
6. FHiERK

Assay Buffer

/

5. 15t Lol A
KGR

1.5ml

1. R AR o TFIE
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K1 JOPRPFRNVE AP, FHAAEH OB, S8 EOE KR E

A

X 2 LF) —)L FAAVEH () & B &

(pg/ml - Cre) n (ng/ml + Cre) Ffid: WEOR T E) & (hu) -1 H (=)
468.92 = 143.67 20 345 = 0.89 30 49.66 = 81.52 1.75 = 4.29 559.41 = 246.09 438 + 3.54
1336.64 = 670.20 18 299 = 0.95 27 42.00 = 62.30 0.86 = 2.51 443.64 = 150.41 5.29 = 5.20
836.38 + 372.63 22 771 £2.79 31 31.67 £ 40.84 12.24 = 18.10 1035.85 = 277.16  9.24 + 5.05
24585 = 12336 24 2.57 = 0.82 33 15.03 = 17.53 5.09 £ 10.04 825.27 = 284.18 12.58 £ 8.65
451.45 + 148.82 25 1494 + 421 31 22.97 = 15.81 13.26 = 24.20 050.23 £ 249,93 10.84 = 4.99
298.25 = 134.10 23 3.69 = 1.07 32 5424 = 63.33 5.58 £ 10.20 715.47 = 313.72 5.18 &+ 3.67

P OFFITFEES L ORERAEZ ST, nldEA Sy 7Bz rmT,

32



K2 WD IR P ANV PR &R AR OB R K ONEE OB BMR

I8 {ANo. 12 fih BN ik ik LIk
X b A 0.05 0.48 - 0.40 -0.12
B 0.25 0.04 0.13 0.10
C 0.13 -0.71 + 0.01 0.19
D -0.06 -0.22 0.05 -0.13
E -0.01 -0.15 -0.13 0.08
F -0.04 -0.10 0.16 0.09
anNF S — A -0.11 0.34 0.30 0.25
B 0.17 0.10 0.20 0.33
C -0.21 0.08 0.26 0.26
D 0.25 0.03 0.26 0.10
E -0.21 -0.30 0.01 0.04
F -0.19 -0.15 -0.14 0.31

F P OHEITNAN A BIFREL (rs) 2777, *P < 0.05, ¥**P < 0.01

495H (M : 25, i : 24) 316 7L

---------------- > AT S S00 - K FHREH - JLIRITH

A\ J

36T (@ 17, fE 2 19) 2314 > 7)1 | Y = LF — L DT (T

................ R E TE04 LA LESE Lz T

A 4

320A (Mff : 14, £ 2 18) 17697\ | S %o koo ORRHH T

2. 2/LF V=B LOAFT O] 5 7L ORI T v —[¥
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#3., —FETHEN BT 2Ly — Ve

JRY 27 W No
& {ANo 1 2 3 4 5 6 7 8 9 10 11 RS ] R 7= EENRE
1 2.02 1.47 1.93 1.95 2.57 2.34 2.12 2.06 0.35 0.17
2 247 2.53 2.82 2.12 2.49 0.29 0.12
3 5.05 2.94 2.02 3.13 3.67 3.76 3.43 1.01 0.30
4 4.62 2.14 2.53 1.78 1.80 245 391 2.75 1.10 0.40
5 3.20 1.95 2.04 2.46 2.20 3.32 4.52 2.81 0.93 0.33
6 3.65 3.53 1.97 3.30 3.07 2.34 2.98 0.68 0.23
7 7.31 4.90 7.65 5.15 6.25 1.43 0.23
8 5.00 3.99 4.01 4.34 0.58 0.13
9 2.09 2.42 2.15 2.37 2.26 0.16 0.07
10 3.01 2.31 2.34 3.55 2.68 2.78 0.52 0.19
11 4.34 4.06 4.96 7.36 4.52 4.49 4.95 1.22 0.25
12 5.06 4.82 3.81 3.25 6.32 4.83 4.45 3.99 5.86 5.72 4.02 4.74 0.95 0.20
13 7.31 8.84 8.13 6.08 8.33 5.39 3.70 6.82 1.85 0.27
14 2.19 3.54 9.37 1.78 4.22 3.52 0.83
15 2.75 2.22 1.26 1.70 1.98 0.64 0.33
16 2.37 2.77 2.04 3.17 2.08 2.49 0.48 0.19
17 4.88 9.08 4.44 3.72 2.96 5.35 5.07 2.14 0.42
18 4.88 5.08 4.55 4.84 0.27 0.06
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3. (R )

IR 7 W No
fiE {&No 1 2 3 4 5 6 7 8 9 10 11 R3] IR 2 AERE
19 10.55 337 1172 1242 8.6l 5.55 8.38 760 654 676 7.30 8.07 2.69 0.33
20 1.80 1.95 2.93 227 270 201 3.58 2.46 0.64 0.26
21 4.62 3.01 720 230 355 6.16 521 6.56 765 217 4.84 2.03 0.42
22 435 1070 1445 1072 5.22 7.26 8.78 3.85 0.44
23 2.85 400 398 228 3.42 3.31 0.74 0.23
24 3.91 242 234 466 206 280 1.32 2.79 1.14 0.41
25 2.42 324 286 229 342 2.85 0.49 0.17
26 980  4.76 5.02 6.62  9.65 7.85 4.08 6.83 2.34 0.34
27 1.55 1.93 1.79 1.48 1.98 2.73 2.05 1.73 231 1.16 1.87 0.44 0.24
28 1.66 222 1.93 2.88 3.43 196  2.05 2.30 0.63 0.27
29 2.22 5.72 5.68 7.24 577 485 5.24 1.67 0.32
30 544 570 1.86 562 488 458 4.68 1.45 0.31
3] 2.28 1.68 1.89 599 287 298 2.95 1.58 0.54
32 0.52 6.62  3.42 3.33 6.53 3.31 3.95 2.31 0.58
33 4.23 3.25 3.67 346  4.63 342 435 3.86 0.54 0.14
34 2.40 139 3.07 152 292 1.56 281 1.78 2.18 0.69 0.32
35 4.03 3.58 3.68 1077 3.85 3.93 4.03 4.84 2.62 0.54
36 3.48 3.95 290 492 3.88 294 213 3.23 2.17 358 3.38 3.32 0.80 0.24

FNO 2T — REORALTF 2T ng/mg * Cre & L7,
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(pg/mg * Cre)
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6053 LA 6157 LA
n=176 n=>55

X3, WAELRERFEIBIDOR T A by B EOFH O

<Ay b= DU EZ Eliti, *P <0.05
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#4, —RFETHBEMIBT A4 b BE

PR 7 A No
{E {4 No 1 2 3 4 5 6 7 8 9 10 11 D% R ZE  EERE

1 102.90 299.68 473.58 376.26 31536 250.65 390.68 315.59 11831 0.37
2 86.30 9291 8834  94.86 90.60 3.97 0.04
3 15333 199.79 154.95 113.04 9491  76.29 132.05 45.64 0.35
4 216.84 164.41 3213 9549  43.12 16474 132.74 121.35 67.99 0.56
5 885.68 181.67 521.34 634.24 223.54 643.34 234.09 474.84 268.27 0.56
6 261.15 251.88 153.55 61.58 427.24 297.70 242.18 125.10 0.52
7 266.53 302.03 390.67 262.78 305.50 59.47 0.19
8 195.64 263.04 196.89 218.52 38.55 0.18

293.03 208.57 274.49 257.44 258.38 36.25 0.14
10 111.26 89.10  78.11  88.70  102.21 93.88 12.94 0.14
1 158.62 82.64 125.86 79.61 12253 115.04 107.06 89.30 189.70 147.36 98.44 119.65 34.30 0.29
12 160.33  212.54 140.06 103.23 161.88 88.56  71.05 133.95 49.41 0.37
13 8532 9583 180.18 342.62 175.99 118.92 0.68
14 80.20 12499 7459  65.27 86.26 26.54 0.31
15 312.41 211.47 123.38 13472  89.53  118.40 164.99 82.95 0.50
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#4. ()

¥ 7 A No
{iEl{ANo 1 2 3 4 5 6 7 8 9 10 11 5] RiERE R
16 381.05 666.32 574.14 44033 438.25 430.24 541.80 691.53 53731 7746  797.97 506.95 191.36 0.38
17 78.41 7516 108.76 103.17 11248 75.81 119.39 96.17 19.08 0.20
18 145.15 177.44 209.88 123.59 117.24 10091 112.12 118.63 99.50  90.91 129.54 37.74 0.29
19 260.93 27236 341.42 21991 229.24 229.47 258.89 45.30 0.17
20 367.16  274.19 550.73  105.40 410.42 341.58 165.42 0.48
21 72852 351.88 563.00 744.94 552.46 424.18 233.80 514.12 189.78 0.37
22 285.42 317.40 239.35 313.63 40437 45497 24219 322.48 80.72 0.25
23 12579 15818 123.13 11496 13448 25670 149.59 423.68 254.80 227.54 196.88 96.69 0.49
24 336.51 253.56 22394 390.96 463.56 296.86 253.38 316.97 86.09 0.27
25 230.47 258.44 233.07 32597 240.09 327.31 269.23 45.54 0.17
26 507.67 254.65 612.36 368.34 383.72 466.13 432.14 124.30 0.29
27 512.24 202.82 570.18 43430 377.96 500.70 433.03 130.92 0.30
28 682.75 422.51 445.08 22855 407.86 279.40 411.02 158.60 0.39
29 317.11  381.80 337.93 383.67 258.53 275.67 268.39 317.59 52.55 0.17
30 227.19 17139  360.76 168.11 340.77 147.86 217.15 153.06 223.29 83.76 0.38
31 25451 22170 324.62 199.44 18132 160.13 244.07 226.54 54.65 0.24
32 434.09 427.83 557.47 415.61 53726 629.34 306.96 371.10 384.13 400.72 571.05 457.78 100.35 0.22

FHNOFF L b PREEORENILT 2T pg/mg * Cre & L7z,
R TR SN b OIRIR- LI ICEE RS L, ool Lis o 7 dm
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5. f DTN EIRERDA AN O ER oy AL &

BRINZ AN—FEmST A—FEpS2 A—ERS3
A HE IS, O AZEELNTETN? 0.92 -0.13 0.01
HHE NS, DR AR HETET ) ? 0.79 0.20 -0.28
HE RIS, HHRARELDET N ? 0.73 0.38 -0.21
HE IS, B2 A DA FTZEONET ) ? 0.73 -0.21 0.29
HHE BRI, FHRATENLOWIERET ) ? -0.10 0.77 0.27
AN, BHRAIENDNWT Ty T LET NN ? -0.07 0.76 0.19
H BN, BRLo&EHIF £ 2 0.22 -0.18 0.89

FNOEMEIZERSAMETHY . 0.50LL FOEEE KFETHREL LT,
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#K6. TR L 7R D AAEH O TRk 5y A fir &

BN W—ERA W—FRm2 M—ER3 —FRk4
FERLoIEE 2T VDT TEETHN? 0.77 0.30 0.04 0.02
dodn bEER RS LETN? 0.69 0.40 0.11 -0.17
TERUA DA A BOR LTI & £9770 2 0.66 -0.60 -0.14 0.16
FENPOLDOEREZHED LI E L TREE 40?2 0.64 -0.22 -0.39 -0.09
ADHZRSDTEE T2 0.62 0.04 0.25 0.08
TEREESRLTIEE 907 0.29 -0.67 0.13 0.06
—AZBLT, AOTHL OEMTHILTETN? 0.20 0.52 -0.58 0.29
W% 5P S DATENZ LR T2 0.35 -0.06 0.54 0.10
HHIZEMESL VT 7 gy (RFEEZTH RO M - 2E) LETH? 0.30 -0.12 -0.51 -0.48

Wi}

Hhbohld, TFEOE RN —FBICETWETN? 0.19 0.10 -0.06 0.83

ZHFEED E2 OO B 302 0.39 0.37 0.35 -0.31

FNOEEIZERTARMETH D, 0.500L Lo+ KFTEL L,

40



KT Ax by PR JOZEBRE L T o253 & OMBRRE

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 ¥ by Ry —
2 AR 0.02 —
3 PG ) PR ] -0.09 0.05 —
4 ShratE 0.21 -0.27 0.10 —
5 R -0.13 -0.13 -0.05 0.41 ~ —
6 EEh 0.13 -0.15 -0.19 0.15 0.26 —
7 EHEX 0.20 -0.30 -0.06 043 ~  -0.14 0.28 —
8 MAEMH(NEER) A—Fpkrl 043+ 037+  -0.27 0.01 -0.14 0.19 0.15 —
9 A—E5r2 0.00 0.03 -0.09 0.04 -0.26 -0.35 0.14 0.26 —
10 A—Ts3 0.02 0.02 -0.08 0.05 0.22 -0.01 -0.25 -0.15 0.05 —
11 FAAEH A fi—Epksr1 -0.08 0.10 -0.05 -0.10 -0.02 0.08 0.27 0.11 0.32 -0.18 —
12 M—Esy2 -0.16 047+  0.25 047+ 044+  -038+  -0.23 -0.05 0.02 0.05 -0.07 —
13 M—Fmm3 031 -0.29 -0.32 0.07 -0.11 0.17 0.33 0.22 -0.19 -0.23 -0.11 0.00 —
14 Wi—ERsr4 019 -0.10 0.11 0.09 -0.02 -0.06 0.17 0.21 0.05 -0.23 -0.02 -0.17 0.30 —
fAl\ \EOEHE  LAPS -0.16 -0.26 0.21 -0.06 -0.08 -0.17 0.03 -0.22 0.17 -0.15 0.26 -0.19 -0.13 -0.27
FREERET SO N -0.07 0.20 0.26 -0.10 0.28 -0.16 -0.30 -0.06 -0.28 -0.16 -0.04 0.16 0.06 0.25
ORIk -0.09 0.57=  0.20 -0.12 0.16 -0.22 -0.28 039+  0.00 0.16 -0.03 0.34 -0.26 -0.10
B AR T -0.03 0.09 0.08 -0.18 0.19 -0.34 -0.51%  -0.30 -0.03 0.01 0.15 0.11 -0.14 0.18
firl B AR -0.11 0.15 0.10 -0.15 0.04 -0.31 -0.30 -0.37+ 0.0l -0.05 0.29 0.12 -0.21 0.01
[ENED -0.04 -0.23 -0.04 -0.38*  -0.03 -0.24 0.04 -0.06 0.06 -0.10 0.23 0.00 -0.01 0.16
TE B FEE 0.06 0.03 -0.03 -0.06 -0.01 0.27 0.15 0.15 -0.23 0.10 -0.10 0.01 0.22 -0.20
LAGIE 0.14 0.04 -0.38 -0.22 -0.22 0.34 0.08 0.30 -0.12 -0.11 -0.06 -0.17 041+  -0.20
BT A -0.10 -0.01 -0.10 0.02 -0.04 -0.23 -0.18 -0.04 0.30 -0.14 0.13 0.03 -0.13 0.19

N ORI AHBFREL (s) THY ., HEHFEMICHEERBEHA IR T THRI L, *P<0.05,**P <0.01
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K8, INTF Y — VRIS L OVEBMRE & E OB & OFHBIBIER R

1 2 3 4 5 6 7 8 9 10 11 12 13 14
| IAFV— MR —
2 EEMFRE 0.32 —
3 P A ) FRARIE L 0.05 0.20 —
4 FANCIT 0.16 0.04 0.02 —
5 A 0.15 0.03 -0.08 0.42+ —
6 TEh -0.05 -0.08 -0.13 0.16 0.28 —
7 ERES -0.16 -0.12 -0.07 040«  -0.06 0.30 —
8 FAVER (AR A—Fr51 005 039*  -0.18 0.02 -0.17 0.16 0.07 —
9 A—FEsy2 -0.03 -0.01 -0.02 0.01 -0.29 -0.31 0.08 0.29 —
10 M—FFA3 0l 0.09 -0.04 0.20 0.23 0.05 -0.21 -0.10 0.06 -
11 FAEH 30 fi—Fris1 -0.20 0.08 0.01 -0.13 -0.08 0.03 0.20 0.14 036+  -0.22 —
12 fi—sy2 031 0.18 0.26 -0.47 = 045+  -0.36+  -0.23 0.00 0.04 -0.01 -0.03 —
13 Mi—FEmsr3 <001 0.23 -0.23 -0.09 -0.18 0.11 0.29 0.18 -0.13 038+ -0.02 0.08 —_
14 Mi—Erksys 021 0.07 0.19 0.03 0.00 0.02 0.10 0.20 0.11 -0.18 -0.01 -0.15 0.26 —
fAV DS LAPS 0.30 -0.26 0.16 0.08 0.00 -0.09 0.01 -0.17 0.14 0.03 0.19 -0.22 -0.24 -0.18
FREBREE FEO N3 -0.09 0.28 034+  -0.19 0.22 -0.11 -0.27 -0.05 -0.22 -0.22 -0.02 0.18 0.14 0.30
fim] 5 IR 0.12 0.39 + 0.13 -0.04 0.10 -0.23 -0.31 045+  0.03 0.20 0.00 0.30 -0.28 -0.13
8 AR s -0.10 0.08 0.06 -0.19 0.17 036+ 046+  -0.31 -0.08 -0.03 0.14 0.11 -0.10 0.10
finl B 1A -0.22 0.01 0.07 -0.15 0.06 -0.31 -0.26 -0.37«  -0.06 -0.08 0.23 0.11 -0.19 -0.03
(E 0.06 -0.17 -0.12 -0.30 0.07 -0.21 0.04 -0.10 0.01 -0.09 0.21 -0.07 -0.04 0.14
N ST 0.34 0.27 0.00 0.01 0.02 0.29 0.14 0.17 -0.19 0.16 -0.12 0.00 0.16 -0.14
EGIE= 0.07 0.19 037+ -0.10 -0.21 0.26 0.11 0.29 -0.13 -0.02 -0.09 -0.15 0.27 -0.29
BYTH -0.35 -0.35 -0.10 -0.05 -0.03 -0.25 -0.15 -0.10 0.24 -0.22 0.11 0.04 -0.06 0.15

TN OEFINEAAHBIREL (rs) TH Y, FRFANICEEREB R ANFTERLLE, *P<0.05,**P<0.01
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44



% 3E L OHAEFEANEVEDOABZRNMIES L OREICKIETHE
J1E®

HEDOENED G & T L BRI Z TGS 5 72 DIHBICHW b D FIEL LT, RE
RAWET var— MRENET 55, Flz X, LAPS (Johnson et al., 1992) 1 [H7e7-1C
Lo Ty NIFHRO—BTH D72 LWV-o7cBMA 23 HEHEINATRY, Bipici
SERBNE LB T DAL R RETHY . ZLOMRTHER STV S, ITHETIE, L
WREDRBFE S, B Cide<, MR LeT v r— FRERS N D K D ichkeo Tz,
BlZIE, CORS (X 2017 EIT/ER S NI RETH Y | W LAOREMRIEEL T & 30
FHEAEM (Cat-Owner Interaction) | [M&REAYZ28% E (Emotional Closeness) | [F3n S #1
7-fX1E (Perceived Costs) | @ 3FEFE G395 Z &3 TE 5 (Howell etal., 2017) . &6
(2 Iren & 3T A T, BV EEEDPERT 22 58RIE TR 7= B85 (Open
Relationship) | (& & #7272 BA42PE (Remote Association) | [ A9 72 BIf% % Casual
Relationship) 3£k 1F Co-Dependence] [Af& (Friendship) | @ SFEEEICHYE I D Z L &
522 L7z (Irenetal, 2021) . 2O X512, REZHAWZRHEENS, MV EOEE

BRITIR A ICIA L N E o TE T2,

ZLTC, BEMRTHIMEIICTELT 2T, MO EIFZ ORBIREZEZ LT 5D,
B, e OBBFREED G, BV R A ESZ LT Y (Stammbach & Turner,
1999) | HEMIHREA~OFER R I TND, £, BHE~OEELMON T |
ERETDEROVEIIR AT 4 TR DMENZ &R (Turner, 2003) . COVID-19 DG Ik
DT8OO HEFRHRAEIEF OV EORIELEMT 5 2 L A ST %  (Jezierski et al.,
2021) . T L CARmICENTIE, MEeE T 5 minE 3RS RS TR Y

(Branson et al., 2016) ., /DMIEZRAEIZ L DU 2 7 23K (Ogechi et al., 2016; Qureshi et

al., 2009) &\ o 72 AEHERMENAS OWME L H D,
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WOEEN G- b T NORFEEERIL, VT &M B EIICIT O MAEERIC L > TAE
CTWELEEBEZADLNTNDHDOD, —EDRMmAEE T E TITEE - TV, flxiT
& DS \WIXATIRATE O IS BETE B) 2 IRk =& (Nagasawa et al., 2020; k{5, 2021) |
DAERCIME K F S % (Dinis & Martin, 2016) Z L IZHA LT >TE 0D, EH
L W DM I I ER SRR T D, £ LT, BWEICH 72 b I EFHEE RO REE R
K7 &L THETONDIAXY FUICER LERITN L DT Tnb 500 (Curry
etal., 2015; Johnson et al., 2021) . ZAL O DFEFRIZIBWTITA T b3 2 O 72 A8 LHfEsd

LTV,

—J7. BWFELEREDEDLVIZEIT D Z O LIERROMZEIL, M & ik <
HERL WD, BlziX, %> T, ol (Handlin et al., 2011; Miller et al.,
2009; Petersson et al., 2017) . JkH (Marshall-Pescini et al., 2019; Nagasawa et al., 2015; 2009) .
WEHE T (Powell et al., 2020) 7% ELARZRAEHY T AN D ERILS L, KL O AEIER D
WEDAF Y MU REICEB LB T I ENGNoTWND, Flo, TF T MU0
AIOE S A A~ =T — L LTRSS I EN TS, IR 6 ORI 3 28N O Ak
VAROGIE 2 DO, bbb, BEMRRCROBREZHIET S THRK T 8- ettt -g &

ﬁ’»ﬁh"

2 (SAM R) | & RMEROG O THUR 8- T EIARTEE-RIB R E R (HPA %) | b

)N

Do MIHEREITIE W MHHERH I L EAR IR RERETH Y, IF T h U AT L L DRV EEN:
WD Z ERMBILTWD (Carter et al., 2020) , 2. HPA RIZHBIT 5 avTF Y —Lid,
FHT P ERVEREEZREOZ ENE OMFFETRE I TS (Brown et al., 2016;
Cardosoetal., 2014) , LT, AF T F DR R L AW RIZIT 72 a LT —b
BEOHMALETHL Z EHREIN TS (Tops et al, 2012) Z &Enb, AF v by
(235 B U7 EBRAORHAE T, B8 & 72 b IERE R R EEE R R A MGE S 2 72 O I A

+oTHHENZD,
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Handlin 5%, F ¥ b LRIFFIC, HPA RORHMEPEN & 72D AT 1A RRLVE L O—F
ThdaLFy—/, BHEMRIEEORE CTH 2 OB AZ R L, K& OME/EHR
FAWVEICH 72 5T EEL L AN E N GRHME L T2 (Handlinetal., 2011) . 72, fil\E
ERDENE VB L WV o T EBOBHIZH T 5 4% 2 b2k L ORIA AR RSB 2 1
E L, BN A RGE L 72 b ITh TV 5 (Powell et al., 2020) ., D X5z, AF T b
DB T, MMOAEBTFRHEIED D LA RREEZTT O T L T RS2 bR
DFBIETFT VBRI INDDOH D, LM LMD, MOV EZRIZIC LR TIE, 2

D XKD REROAFARPHEED B L MAE DTS S 7o O TREEREEN RIIMFE S LTV 2R,

Z ZTABIE T, —RERE TORDENEZRIRIT, SV & OHBENER NG 7 b3
WEDRFEA~DOZEIZOWT, TEVERPHRGEZ T 2L 2 AL T 5, AF v bbb
FO VT — VR, BARREE) & WV o 2O ABFEEORIFFHE, £ LTl & DA
YT a TR TE O L AR T OB A EE T S, £ LT, SV &K

L T 258 I BEFRMEDS K ORI DR & D BIFRIME & Z DBEIC SV TEET 5,

ZoLE, —REENICERENM T DEREMLZRET D2 LI T, Mg L
(TR DITENZ D Z & NTHAITHERI T & | AR E O O A A 1 O BB S E
EEITEEROND, ZOMEERET D720, AR TIE, EBEY 7L e LT E
OMERIZEH Uiz, MEROFIUL, FFREHLOWENTHY | fWEEE TITH 2 L2
REThD, Fio, REIT - MFREICKE SN TS —18°CRREDMH CHRE T, WET
HIEEDOIRIE S D HRER S Z LN TE D, S HICARIAETIE, V1 H & TERZ X
ITTELEHORTRE LT, EROFIEEE Z(F L, HHF B L OEBREZ AW T—EDfER
ATH L b Lz, ZThIZRY, BRP OB R ERRNAIED Z ENATREL 72D, TR,
WOITEFHIERIZIN T, FWEIZH AT SD A— REEEL, MO L —=0 T DFE
it e OB A T COREMEEZ KT 2N OFER LTI T\ % (Delgadoetal., 2021) , =
7z. Johnson &%, COVID-19 D&Y Y A 7 Z[alkEd 5 7=, EifCEM 2@ U nE s D
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LYHEY Z{T-o T3 (Johnsonetal., 2021) , Z DX HIZ, AFEIZEBNTEH, WV FEITH
L CEHRNIMEREE ISR D E B0, ITEIRERA O T 40 A 77 EOFEEEs 2 Tt L, i

WENFEREZTT TELE IRl ALD L LT 5,
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3.2 ik
321 thEEE

AWFIEIE, ~ T R RNTHEESWTER SN MR B s OKREE S : 2001) DGR

PRSNGSRV Wt

322 HREL LUHEM
Social Network Service (Twitter 35 X OF Facebook) %3 U CEE I L7-. 324 DR OENFE
(BrE64., 264, 39.31+ 11.61 %, 14-635%) ZHBA & L CEBRZEM L7, W
Flx, A= NBIOEHICTEINMCERNESTH S, BRI O0EE L ETERICS
MUTz, ZEEFE OFEIZB WL, ERICSINT 2V OERICIEEZZIT T, FEN
BTCOWMEBIRRE L,
323MWERA XY PV BIGa T Y — LV REDOHIE
3.2.3.1 HE¥E Y > 7 L DEELEL
AREBRTIL, SABEEDE ORE OEFME LR T 272010, FEEREFITHEEDOHIR 4
RiFTc. £ EBRABIORTHICHPHRIROER AT\ L & Lic, £/, AREH)
DL PERT 572012, FBRIZAT 13125 17 BRI L, S8R A a1 O LV ES)
IEXTH b olz, FEBRBAMATO 1FH TORFLIOHE S (T, V7=, Tb=
—VBLO=aF oo, RE, 2L TH LWy Mo nb iz, £LT, 3

BREFOMERER LD RINZ, HBRE 1T O NZ /K THR L, A& Brs Lz,

MR DO TR IE TR A 2 R Uiz, #8RE 1T 15 ml LEARLic, oYY v
(Saliva Collection Aid, 5016.02, USA) % HIZEEX T, EH® 2 ml F=—7 (Cryovial, 2 ml,
White, SalivaBio, 5004.01, USA) (ZHEWE 28 L7z, WEE O3z RtES 272012, #RE 2%
il ETHET L & LB OEER AR L7 (Shishido et al.,, 2019) , MEENA T = — 712 -
TR, R MITHIEN D-20°C ORI E THAERE LIz, AT REZHET S HICY
TV EFEER L, 3,200 rpm, 15 min, 4°C O&FTEONEELY LI2D b BRI Z JIEIE
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M L7z, # A7 HBOEERERIL, 2 7%, X h o PE—JICETLHLEEZRD

LT 5 10-15 73412566 L 7= (de Jong et al., 2015) .

323 2P A X N U DHEIE

WER R A o bV R, mEBIZFE I TV AHFiE (Carter et al., 2007; Fujioka et al.,
2020) #ZMUHE 247, £, BEONEHEOY > 7O EEREN S 1000 pl OMER
Z 15ml ~A 7 uFa—TITh0E Ln, $BRE OBER Y 7T Ko TIEEREEDY 1000 ul
I 72720 A5, 100-750 pl OFEPH THiE LTe, miENKE D - THER Y > 7 1%, DR

I CHEERE S L, Kit 18 D Assay Buffer (27C 250 pl (ZFAERL S 7=, WIS &z,

TRFEZE 3+ 5 7212, ENZO Oxytocin Enzyme Immunoassay Kit (ADI-901-153, USA, goat
anti-mouse 19G) Z{HH L7-, fEAEMIROHMAIX 15.6 75 1,000 pg/ml TH YV, LT 15.0
poiml Th -7z, WOLERIEL iMark v~ 7 v 7' L— | U —%— (BIO-RAD, #J%) TITV>,
590 nm THEE S #17= ET, 405 nm CTHIZE S 4172, Intra-Assay CV (% 2.00%. Inter-Assay CV

13 7.04% TH -7,

3.233 WP a TV — /L DREIE

WG =2 LT — VIR FERIEIZIX,  ENZO Cortisol Enzyme Immunoassay Kit (ADI-900-071,
USA, goat anti-mouse 19G) Z i} L7z, FRAEAFROHIPHIZL 156 /> 5 10,000 pg/ml TH VD | &
JE1X56.72pg/ml THoTz, T NhdD~ b 7 ATEEE TS, o 7 E 5 EICHER
L7z EoEifbsni, WRERNER iMark ~A 7 271 — kU —4%— (BIO-RAD, #i%)
TITV, 590 nm THiIE S 72 EC, 405 nm CHIE X7z, intra-assay CV 1% 2.12%C, inter-

assay CV 1% 9.47% TH -~ 7=,

3.2.4 BHEMRRIEE) D HIE FiE
H R EEN L, BElEETRL o Polar V800 (ART7—/L - =L 7 b « U ¥ XU RRREtE, )
) EHOWTHE Lz, DaEZETZEE P —o 2 EHOL ' —-UL M3k
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A L. UL MEEO AT B HATICEEE Lz, -~V FOREICEET 5 73— 0123k E o

. EEEE DT,

FEERPORPE THELNT RR FERIFET —# 1%, Kubios HRV Software3.4.2 (Kubios Oy,
Finland) % HWCLHAEBIMBIT 21T 72, 2O L&, T—X O Artifact ZFrET 572D
Automatic Correction F§EE %4 L 7= (Lipponen et al., 2019) . F7-. AR RIEEI D FEHE &
LT, 4%k (Heart Rate, LT HR) | RR & (LT, RR) . SDNN, LF/HF korttz

it tge L Uiz, £7-. RIS OFEE L LT, RMSSD., HF oy & figtrets & Uiz,

3.2.5 1TEhARAT

PEE TOEBREmND R/ BITTE TV AN EHRT H7-0H, £ LT, MHnELMo=a
Ra=br—YarGEeBET 570, FROMRTFET 7 a1 AT (MUSON MAXL,
China) IZ TR L1z, A THBIWY T ONTIEHESENOR N7 v T2 N5 2 & T,

W TEORRANS RZAMEDA BT 7 a L DT EIRE LT,

FENTR R & T DATEIOT Y 77T MFFRK 9N Lz, e R e 3 50T 2 27 10 43 fH

L L., 2FEER2 LEREICSBREIRDO 10 7Y v ZEAZEH L (Erikssonetal., 2016) .

326 77—k
3261 FF T —hk

R 1X Google Forms I CHERR STt T4 » ko THFi 77— b IZhlE % LT,
T o — TR MR LOE WO SRR e G (MR - il - AT LT & IRl -

BLTEMOE) 2oV TRIE LT,

3.2.6.2 Lexington Attachment to Pets Scale (LAPS)

2EERR 2 LEEO LD LT,
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3263F®RT I —Fh
WEREIT., SNHVEER L OLEHEI 0 Z ZA 7 HBIZ, AT LT v 7r— Mo
BT, WEEREIE. 5 BEREY oo — FREE (L THZF A= EIEDbRV) BLIUH

et CERICHZE L, T r— MERITE 10ITR LT,

3.2.6.4 Two-Dimensional Mood Scale Short Term (TDMS-ST)

8IHHDEMIZ 10: &< ZE S TR 2D 5 IFFIZED ] £TD 6 BEETRIZET S
T, WERFOLILREZBET D ENTELRETHD RAL, 2003) , 8 DDE
MDEENS HEMHEE (¥4 F L TUENRHLRE) | BIO ILEE (Wo72h %D
FWIRRE) | O 2 A O¥E (1A : -10 225H+10) #HHT 5, 2L T, IEHEL L
EE AR LADE TREE (RETHL RS ORE) | | IEHENOREEEZLIWE
MREREEE (BB L CiEZE70KR8) | o 20HE Offi (FRAile 2070 5+20) Z2RH L7,

D, AR 4ATE B OE 2 AT IV,

3.2.7 ERDFIEL L OF&H

FERA1TOH ZiX, AADONKES, EBRMEORER L, EROSGEF TEILT 2 BED
HOHAZKTTEboTz, £z, Mowdkt, AEDO LR LW oo, —REEMMN A LRI
U2 KO BRBEEZEDECRVHERELTHH 9 2 & T, L0 AR & DM EERY

mafFHiLTH b o7,

FERE ORI X D & O EAERSE~OREERT 520, fVTEH I ERE

AARAE L. FEBRBALG A E TICERIR L E R X2 HBRE OFEICERE Lz, EEONEI
MK 2 RIS 2 40F 2a—T7BLOV Vv WAL A7) THEAREAY 7Ly b
BIXOA YAy THET 7 — AR Tholo, AFEBTIX, EROFEmNLTET
EFT, A TCEHERFAG TEITLTH L D 72dIT, FANHIER L72K 60 430> F2BREh

HEZ E L, BB LOEFENOERNEZE TR Lo, E4RET. SR0%ERE
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L VHBICFE/MT D702, EBRHORTH £ TIZK 20 s oS AR E)m 2 HREd 5 2 &
T, EBuEHOMHM kR L ORI O 715, EROMNL EL2B M LT, £ TOBEIX

Davinch Resolve (Blackmagic Desigh Inc, Australia) % {# ] L CT1ERk S 417z,

FERIT 2 REATOI., TSILHWERIE) & TRESIE) O 28R 27 L LTRESH
2o [SNHWEME] T BEEBREIEEV S 10 SF. B EICAT O AR EER 2 A
HICHBL L7z, — T, L&) TiE, oW LZEZMICBEILTH L9 bo0, filthd
ZEREF R IR AR A S EAERIEERE E U, ZRRC 10 SRR I Lz, JEF

NRIZ L DB EEET D200, RMOERIEFIPRE Lo o Fu b Lz,

6 (2. # 60 Sy DEBROFENZ R LIz, #EREIE, £ IRk S 7 S28RE i O 4l & 5
L. ANOWER, Polar DI, B AT OEKMBALER L EROMERIEELIToT, £D
%, 10 HORIEMR L OMERER A 1T > 72, Polar OHIEZBA L, ¥ A7 #i 5 nEO%
et 10 pROZ A7 #ERM L, £724 227 % 5 5MOLEHEITV., &k 20 5o
HAAP IR B 2 3 L7, 2ok, 2 [\ B ORIE MR L OMERERIE T 72, kI,

Polar OEAN L. 1 AT OFkEE L ATV, EBRIE T & LTz,

FBR 2 AT Lcob, EigE Bis LOMER Y 7 Vid, Y~ MERRASHIC LD
MEEMT Y — B2 2 H L TR RERFOBMATEI AR E £ Tk sz, % v

IR BN a T — VB EORIEETT D £ T MERY 7V E-20°C THBIRE S vz,

3.2.8 AEFHART

2T OHMEHEITIX, BellCurve for Excel (Bt #h MY —E X, Japan) THEfi S/,
WERPOAF T h BRI AT Y — VRED X2 X 7 ik O, TDMS O&HHE O X A
JHIEDOZEIT. T aa sy o OFFFIANRE Z AV TREES L7z, BRGSO 4 11

Hix, 2 A0l Z#A7 ZA7H%OIFELEEZ 7V — R~ URE TITo 72,
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FXL RV UBLIRaLF = VEBED, X RATHBOMEE X AT IO TR 5 Z & TR
At 2B U CRERESHE L U, Bl DB SN fTEh T 23U — 2 & OFAELER

B 2 e LT, BERIFOTZ1T o7, /o, AF T M BRUaLF Y —VRE

Bk LT, BEMBIEEIO X A T HiNG X AT H%IZT COELE, J&IE DRI

Y/

RS

M, FEIT = PR X OHEERT 7 — FORERR L OROMBERBRE A LT v
DINERLFABEFAEU THERR L 72,
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33FER
ERROBE T A EIEIC THERTE RS . WEEOREE D 72 < AT OERLH
KR o TR X AT DERLN L IR DITB AT o T RE R AT SRS L,

NHWSEMETIX 274, ZEHSMETCIR 21 824 s Lz (F11) o

SNHOERMB I OLEERE, EH0 LAY MU UBENER L, R TOR L
F—VREO ER bR S (£ 12) . ShbWEETix, BARIEENT. % RR
P L, B HR 37 A7 FIZ X R 7 Riith LGB L TN L, HF (XX A7 R D4 A7
2Tl Lz (£ 13) . ELEHSAMICHB W TRMSSD 3% A7 Bl b X4 A7 BL O
AT BITHEIM U, HF XX 27 HiD B X A7 2T T L (% 14) . TDMS 28\ T,
TG d6 X O RRES | X CF BRI S R S, B BT miRE & b AB A e Sy,

P LT ZRRRME TORBAD LTz (£ 15) .

BRI ORI, AF T b VIREORIERE(EE BERE LTI2SE. TV OIRE
123513 0.68 T, #6TH (B=0.54,P<0.01) 5 (B=0.32,P<0.05 2FHEZREOHRKRHmE
Bamllc (£ 16) , anF Y —/WREORHRZ(ILTIE, 7 VOREREIL 0.37 T,
FMUL<HETS (B=0.65P<0.01) #5 (B=045 P<0.05 2FE2EOREREEEZRL

= (F&17) .

SNBHWEME (F18) IZHBNT, XY M UVREE, avF Y —ARE (s=041,P <
0.05) & DRNCIED, =& (rs=-0.39, P<0.05 LoOMICEOMHBEMEERLZ, £
Ty ATV — VRS LR RR OFICADOMBEREGA R 54 (s =-047, P <0.01) | ¥
HR & IEOMBBEGEMA A 572 (s=041,P<005) , £ LT, H®HRT7 7 — MNMIBITH T
DITERCSIE,. WOLERUL 2D TLEN? ) OEEREE L P HR 23 & OAE R

% (rs=0.-42, P <0.05) 2NRENT-,
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TERGRIE (R19) 2B W T, XV hUVREE aVF Y — LR (rs=0.62, P <0.01) |
RMSSD (rs=0.60, P <0.01) . HF (rs=0.52, P <0.05) & ®OMIZENZENIEOFBERERZ R
STz, ANVTF Y —/VREIL, P HR EAOMHBRRZ R LTz (rs=-047, P <0.05) .
Flo, aNTF Y= REL FiT = O [ZETOANAET, [MEAOHT-HEZZENT
BELTCEELEZN?) (s=065P<001) . [ZAFETOAET, MizfE L Tl
MzZAT7ZEvy, | (rs=051, P <005 &OBTEOHBBRIRENTZ, £2, =
WTF = VRET RS T o — 0 b, EREZHCRI T LiE, BRI S
DETN? CAOHBEBRE R L (s=-055P<001) . 7=, FHLHEKE, HERE

3 A iR L C X IR O I A OFRBIRIR Bl S T,

3 T CHERR SNIZA B RMBEBEROMENZ, ShdWRitl L OLiRFThZnTH

TR LT,
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3.4 Z%8%
BALBERRIFTT AT P v~

AWFZEDFERN S, L D 10 SHOMEEMGE 2 HERT 550 H WS, M OMA
TER Z IR L Cil 292 i g fE. MG W TRV EOEER A F > b UREN EHT
D EBHLMMERoT, ORI ML OMEERORIEICE T D ADOAF T b iR
JE DAL FER TE TWRWIBEDHFSE (Curry et al., 2015; Johnson et al., 2021) & X %509
BRLEDTHDENRD, AR THERAF Y M OB BB ESNHBIL 2255 L
E2bb, 1 oHOBEMIE, g & BN OBRRMETH S, Curry HOHFSE (Curry et al.,
2015) TiX, B OEBREIIHAZFEET L TE LT, I DICHERE 1M b afitil & F25k
SR NS CHAMERAGRHZRE L, 4% by TSt OB M A 7 = X ho—i%
HoTWDHLEEFEZDLN, TS T, BHEEEDRZ BT HEDLEEZLND (Gee et
al, 2021) . EBRIZ, ReHRE LEZOWETIE, HERRERBITER SN TV DER
L FOEWEORIOMAE/ERSEIZE R LTW5 (Handlin et al., 2011; Marshall-Pescini et al.,
2019: Petersson et al., 2017; Powell et al., 2019: Powell et al., 2020) . 2 > H OFEHIL. EBREN
FBRERIC R TRETH S, Johnson & DHFZE (Johnson et al., 2021) Tl&, —MRFEEEEREE
T THEWE L2 552 L L= b DD, EBROFITRICHERE & LB 1T & B
DESRE, HBREAS TRETOEREZZETTE LERERADO T 7 Fa LEHEEL T
molo, FEERRBREIZIW T, FEBRE OIFLEN PR [T XTI 0 ds L OB 22 i B 4 FER
FhE LY (Rosenthal et al., 1976; Siegwarth et al., 2017) | FEBRIFICEE T REEETH D
TEPRHMBNTVD, o, MIFMOWEICKH L TREREINBHMENZALTEBY
(Vitale Shreve & Udell, 2015) | i\ EORMFCHERREL BT RN D H D LEZ LN
TV, T7bb, FREDENEONEIHE, SO bEWEOZ(LERI L, £D
fiti e, BRWE LT O BB RS E 2 ET 5 2 LN TE Rd o o alREVEDE X
N5, AT, REROEFNE EME R LIz BT, S8R A IS SEBRAE D3\ S

ZEDZ L3l RFBE S TEREETERTT L I LN TE ZaRER 7 e b =r
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ERE LT, £DID, FWELHNEIYEBRTY 7 v 7 ALLRREZRET D Z LS ARE
L2 BENICATONOMAERSGEZ LV EMICHRT 22 LA TE ), AF T

VUDEBNRBIERINTEEZ LN D,

FIRC, ML BB B T THE TLHIB IR TH AR Y Py BB E

UHZEE, FFETRENATHD, X 1 BTH 14 REIFEMEIRZMDAEEZHMTHY
(Yamazaki et al., 2020) . AKXV HIGEIRFH D72 0B ChH D, ML ED TRV,
& OFEAERS 2 HIEN D DT TR, i & OMHBEAERSGEIZTICRE S A
v b OHEDRHERR SN AR ORE RIL, MOBNEDOA X M REN, AEICE

T BERERGEICBWTEFH LI DI EA2REBL WD,

FHT hT VAT AOIEMAGIE, DIERBELRD & T O L ORBO Y 27 KT
% Z & (Jankowski et al., 2010) 23HIH LTV D, ZIVE T, JHOEHFINOLME R BRIZ L 55
TV A7 &K &% (Ogechi et al., 2016; Qureshi et al., 2009) & W\ o 7= XTI TN D
bLOD, TOEMA T =X BZOWTOREMZRREEIIR AT O TRV, ARBFFEDRERIE
MOEE S ANOEHEDOFIRIEIZ G2 5B BN T, AF T b OaWngEL 2> T

WD HREMEZ R LT & W R D,

342 5NHVWFHICBITHAX Y MV ERICHFETIER

FxRY P UREOERT L MAEENTOITEINT Y — L OREMEEZFANTE 25,
MECn) [HES] EWITEREORELRITL TN ERPIENL ol RO
EERE LEEBOMEICRBN T, TS BIO NS LW o M EVER % F285R
FCREL TR, Ay MU REICETNAE U L RN/ RELTW S (Curry et al.,
2015; Handlin et al., 2011; Miller et al., 2009; Petersson et al., 2017; Powell et al., 2020) . X HIZ
WO EZEFRIT LTz 2 DOBFETIX, ¥ 27 ORith CHIERAF Y by U BEOEIX

BRI TWRWE OO, Johnson HlE., fAWENZ ET5) T8 A% b viBE
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OEBNZEDOMBIBRNH D Z L LML TEY (Johnson et al., 2021) | AAFZEDRKE R
EXFFLTWD, L LAeR b, AR TR TIZe <. ERYRZHT 4 A TR R
RETEL LI ZIT> TS, TORER, HRTS) T LT NES) oG OMAEEN
B, FWEOWEERFAF Y U VREZRDLIEERERTHL I L EHLMNII LI, FIO

HMATHD EWVWZ D,

MWETDHZERWES & VoI BESERIE, i & o BRI & S k325 RE (Irenetal.,
2021; Howell etal., 2017) OERMEHE &L LTHEAIN TS L H1C, ZLDEWEICE - T
— RN AT R T D, FlAIE, Strickler 513, 277 Z DOROENTD 5 HHKY 64% DRI,

221N B A E IR TV D s LTS (Strickler et al., 2014) . Z D X 52, AW
TEOFERMN G 2 < OFEOENNED HFERNZEFIE LTI MHEMERD, A% b o ns

I EIDE 0T LD Z LRSI,

T, AV NV VRED ERICERNT AMOATREABE L-ER, Ax v bR
FEOEEE T — VREOEE) & ORIZIEOMBABHERA RS L, a/vF Y — LREDOE
Kk LTS TEOEBIRIMRZ . ) RR BNAOHMEBRZ R L= Z R B E 7o
Tz Thbb, XY F O ERIZIESAM R L OV HPA ZRORIEL b > TS Z &0
HoEMElpole, ZLT, XY M UREDOEEIE TDMS O EE R E ORI A D
BB RS, ZEE, T7hbD [Wo7e ) LELEWRE] NREL LT 2858RE

X, XV P URTRETAHEMICH D Z ENRHLNE T,

FH T T THUR TR O I L OWR B HREA SiL, MRS EME & L THIR
DO HFRNMEDOHEREIZ B & 2217 5 (Scatliffe et al., 2019) ., Uvnas-Moberg 12 L2 &, A% hv
Y OERBFITEMETH Y | EHIEIEER & L CT—Ri o T — VIR B 0O 53k 2 ek
THHOD, RHMICITaw At 21EH S5 Z LN LT\ %  (Uvnas-Moberg,

2014) . X b T ERIKATEN D W SN RIS ERERIE A LVEY (ACTH) D53
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ERREL, BIBEN»LaNT Y — &G L, ZIUSHEWIMERL LD EH3 % (Uvnas-
Moberg, 2014) , L7=23>C, Ax v byt anrFy—iindic ERT 58503, g%
SR LT ORI W TEEIN D R REBRNMETH D EWnWr b, FEEIZ, A

N ZABEP OEEE RO h v B LN aLF Y — VBEEOLEENCEH LA T,

;%I

I ARLE D EF LTEY (Alley et al., 2019; Bernhard et al., 2018; Engert et al., 2016;
McQuaid et al., 2016) . ABFEDOFER E—H L TWD, £, BEICaLF Y —Li2&KE
TOHRBRTIT, X M ORWBMEE S, ZANRIRNIZIE HPA ROBOEZ b2 6
TSI, ARLVRBED A = A LDPRINTWS (Topsetal, 2012) ., ZD X Hiz, =
NFY = A F T by OMBBRITEEOIE TR S TR Y | IERICEHMETH S Z

L EZ2 % (Brown etal., 2016; Cardoso et al., 2014)

—J57C, Engert HIZLAUE, I F Y — A X b U ITHBIBGR B S S BLS T,
LHRRIETIZAE T3 PURIEMT S DR 22 T T2BRICiERR S d & LTV % (Engert et
al., 2016) . £ L T, WEEH O /LF Y —/VREE T L TLmERE, AL LU
)72 2 B L AR DR IE AT D 720 DA BRI N, F~—H—ThD I ENMBNT
% (Lietal., 2013; Aimie-Sallehetal., 2019) Z &5, AMFZEORERIT, HEoSnbn &
WO FIIZ Z VWV EOARENAREL-bD LB 6D, o, AFRIZELD, MHix
HeTHZ LRI ED LWL TMHAEMNZ1T 9 2 L2V ANORTEARTEF S RTEL T 5
Z L& LT 5 (Nagasawa et al., 2020; 7/Ki% 5, 2021) , Z ORIEAFTEFHEEIZ XA ¥ b
VURKEPTFELTNDZEND, XY R EEREEAREOZ LB ONTED
(Bethlehem et al., 2013; Tully et al., 2018) . ADNEEREISEIOMIE N HE 2 TH, & O

HAERDENEIZ & o THITRER & LT 72 mTREMED @ v,

INOOBRMEEREIICIRAD L. AFHTEET, MDY Ty 7 ATELFREL VD
BREL TIZRWT, MEE NI & > TRENEHNZ b6 TR+ THL L EX DN D,
FREN & 9 DELE LB AL E LIZBREEOH T, M & Ol RIc L 22l a=7
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235188
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0235188
https://www.sciencedirect.com/science/article/pii/S0306453012003460?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306453012003460?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306453012003460?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6562202/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6562202/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6562202/

—varaEWRDZ EF DEANE & AR EE RN G 2 b, Ik o TAED

DREIERNAF Y P BWAERT EVI AT = A LNEZLND,

343 RBEMCBIBAXY by ERICEETIER
SNHWGEIELRBIC, BHEFICBEWTH, A% b URE & LT Y — LR E O]
(CIEOMBBRA /RS, —J7 T, A% b UBE L HF 8 X0 RMSSD ORIZIEDHH
BARAGRAN, /L F Y — ViR L HR OMICAOHBRBBMBIR SN DR E . SNHVERIFIZ
BILITFL IV EADADN=ZALLITIRESERLZDEBEZOND, AF VM E&
RIS EAPRIEEN I EEME S H Y . FIIC KV EER ST A 2 b 3 U i R A AR D
HWhnze b3 2R3 mbiuTuv? (Engert et al., 2016) . Z D X 512, M & EE Sl

LTWAHRBRTLEHICB T2 2%, fMNEDORX ML ZERICORND Z LRI,

ZDO—FHT, SNHWERMELE TR BEFSETE, M EDSNH W Z I Hl ik S
NLZDEMA LV ARNIMb> TS Z ERHERITE D, fERE LT, #E ofEEEE &
OfA BRI N R < SE R B & 2o, B E ISR TR 23 3E N D 720

gL, anF Y —VRED BRI oMA R S,

TROLZFHFEITIE, TF Y M VRENEAR LEERE LT, 2 DOV AT LD
REOTFAENEZ bND, £T, WEMAEBLZOFELELLZ LT, BN 7 v A%
EoTHF T b UM L, BIEMRIEES LA T2 W) A D= LTHDH, £L T,
EBIRIL TS & o THi & ol A 3R flfgIc il Sh7= 2 LT k> T, DFRR B L ARAL
T HPA ZMMRIEL L, ZAUTKENTAF S b D EABAEL D, SO HLA ML ARG
ERSHMLIZEWI AH=ALTHD, TIET, MRV EICS b T REFEES I
EHLEMZETIL, 77 ML ERAE LSO (Ogechi et al., 2016; Qureshi et al., 2009) .
OHE ORKSE (Turner, 2003) | 1fi/E3 KOV (Dinis & Martin, 2016) oA %2 k2R

(Curry et al., 2015; Johnson et al., 2021) L\ »>7- K 512, H—.LHB X OVERBEICEH
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https://www.sciencedirect.com/science/article/pii/S0306453016306266?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306453016306266?via%3Dihub
https://digitalcommons.georgiasouthern.edu/commhealth-facpubs/131/
https://digitalcommons.georgiasouthern.edu/commhealth-facpubs/131/
https://digitalcommons.georgiasouthern.edu/commhealth-facpubs/131/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3317329/
https://www.tandfonline.com/doi/pdf/10.2752/089279303786992143?casa_token=j-86qScjCF8AAAAA:UMfmPIR3LUI5E5GRV8uP8qa7Pr3TrIvf7wE8298spqWXvhQlkt_oHYdqFshoAMH7Fe4HwddBKW7Oiw
https://www.uco.es/ucopress/ojs/index.php/pet/article/view/3986
https://neuroeconomicstudies.org/wp-content/uploads/2017/07/Oxytocin-Responses-After-Dog-and-Cat-Interactions-Depend-on-Pet-Ownership-and-May-Affect-Interpersonal-Trust-2.pdf
https://neuroeconomicstudies.org/wp-content/uploads/2017/07/Oxytocin-Responses-After-Dog-and-Cat-Interactions-Depend-on-Pet-Ownership-and-May-Affect-Interpersonal-Trust-2.pdf
https://neuroeconomicstudies.org/wp-content/uploads/2017/07/Oxytocin-Responses-After-Dog-and-Cat-Interactions-Depend-on-Pet-Ownership-and-May-Affect-Interpersonal-Trust-2.pdf
https://peerj.com/articles/12393/
https://peerj.com/articles/12393/
https://peerj.com/articles/12393/
https://peerj.com/articles/12393/

L7eboPrmESNTEl, L, 8B T L2 Lathd s LB L oA Ik -
TEL L NDORBFNREIICET HMF 2 EET 57201203, A% bk, HPA R,

SAM %, JEIFIREEZ: & OB ORI & RIFFCITV, ZAMRBRERLERDH D LV 2 D,
ARFFEITZ O LIRRBEICER D M7, O ERHED ROBIITH R CIT# L <, 2
BRI BEC 2 EBO R DEFIEED A N = AL BFT 52 L DEREL R LIZE WD

20

BAAM LAY D [HESRORBIMRME] 27 b TRV EDRE~ DR

SNHWRIMICBNTIE, T2 & TES) OMEFEARAF Y b VRED EAIC
HHETOMEEATOL Z ERH LN E 5Tz, FlAIX Turner 1X, 5 & NOM BEAEHS R
AR LICHR, THEERZITOIZNE WSO ER | 1% L CARZIUTIE CAUTR T
H1FE, TADPLOER] I L THHNIEA T<INDdZ e aH 50Nz Lz (Turner,

1991) . T bbb, fVEN A EM S OMEERE L0 @EEC, £ L TED RIERHAT
DO, BWEME Y & WAOITENEXICHE T2 Z ENERETHL Z L 2R LT
W5, ZAUE, MNIHEOEWRE A AT 54 (Crowley etal., 2019) & filV\ 345 BAF72 B

RS BT, BELRERATH L Z ENHR D,

FIo—H T, BEHEEFIZBON UL, ML oMBEERORCREZAHITLZ L1280, B
MRIEEIR L O F U VRED ERH Lo T BRI UR A Uiz, Turner HORFFEN D
HENTHDL LI, MEOMAEEHTIIE S OBMAEET ZLERDH Y | FVEMOR
[ CHEEPIA BN 2387 5 2 L, RRINTAHAEER O M 2VE < 72 D ATREE @V & &
Z 65 (Turner,1991) . 1 H THK) 14 B & BEIR (2B 29 fi12 & - T (Yamazaki et
al.,2020) . fEVEITKRE L CREBIAICAHEAEM 217 5 BT 5 T g 2 & AHERIT =
Do LIEDo T, HODORT DITHER ZRAIY | R & OS5 dH WK 2 il 95
T EiE, BV ENED SRR E G D TDICA A RBRERTH L Z LAz b, £ LT,

ZHLRTR B, RERSRIFRRIC A o bV BEN EH LB L LT, Mo ERER
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https://www.e-periodica.ch/cntmng?pid=sat-003:1991:133::528
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/pan3.6
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/pan3.6
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/pan3.6
https://www.e-periodica.ch/cntmng?pid=sat-003:1991:133::528
https://www.e-periodica.ch/cntmng?pid=sat-003:1991:133::528
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236795
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236795
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236795
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0236795

(FFHEB LOWEFE) P ShERmTH D, TROBARMIZEORRIL, ML BT
5 R 72 BIFRMEDS . W EOMEFCIRIBICM S B KIFTRFTH L Z L RREN D,
OBFFETIX, MEFHEE L TR L TOLEWEIZE ., M0 68/ 6 D BFEZIRITRE W

ZELHLMMToTEY (McConnell etal., 2019) . AFFEDOFER L —EH L T\ 5,

Tuner X% Domestic Cat O—&ilZ T, HOMNH 2R EE £ 2 TR AN EW
LN NEHOBORMMA2EROMED S LD —>TH L] LiB~TWD (Tuner,
2006) . 3 EDfERID . MEED . D OKRMEZE L SEM L. ETIT D B 2« O EAE
MK EnD & O BAFRASIZ2BIRNE] 2228, MBS T T L TRWENE
ST ORBHEEDO R AL THTH L EBRHALNERoT, ZOFH LWL, Th
FCHEL 2o 7o —IRFERETOM L VT D B H R AEMGIn 28152 L ERIC L - TH

BIVIZHRTH Y, M NOBRFEDOSZRDFERIZORNB LD L NZ D,

3.45 LEER ORBIZE T 2 EBH AL T ADOKE

Fo. SNHWEMEELFHSEEOMIZBW T HRMRITEIOZEIRROTH 72 b0
D, OEBIIEEKEE LT, D ORI, ST X 5 R T o SRR E &
HEREOLEBE ORELEERLTVD L LEZLND,

Tohr— ML BTEIL, TEI AL T AREERERICK X REEE RIETIRAN b
D NEBOBURICET ZHEICEN TS LIFLIZBE SN A TLH D, FICEmRA
(-2 DA RGET D4 RN D, ZORE LTHETFBNDY T v 7 AEEIE LD
LSS EIE, Wb TEPL) & LA BRI TEY . AFRICBNTHE

AN T ANAERE RN L I LT v T IC B 2 Db, ZOBE»DbE X
Th, ANEBWOBUEREICRN T, &0 FBARRGEES PTHIC T 2 BRI RImEIc L 5 7 7
0—FHELERAKTHD L EZLND, SOICATIREOREREND, A b LA EHIEA &

DI KRN /T DAF T PN, 8N NIRRT RBELZT 5 EToN S 4~
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https://www.tandfonline.com/doi/abs/10.1080/08927936.2019.1621516
https://www.midorishobo.co.jp/SHOP/3864.html
https://www.midorishobo.co.jp/SHOP/3864.html
https://www.midorishobo.co.jp/SHOP/3864.html

— =L LTAMTHLZ Eamnd & e bil, TORRENRIEED A N =X L ORI EHE

IREBEEME TH H Z LR S T,
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3.5 X*F

#9. fWEEMOMEEOT Y 7T A

T8 T =2 — E 7%
HETH fAl\ N E O FA ORI il TEMT D
-z il NP TR AT S
TIwT FAVEBEEEHWTHOEEZ 7 7 ERTES
faflf « #a7K AW TSRS K OUKEMIZS 2 5
B fil N EAEONE B2 EE L, 2 iEONTEE
2 I1RR6) WA O RA 2Rz > THRET S

ah LT - AT N EA O AL LIS O BEEZ M@ - THEE TS
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10, HE% 7 47— FOERTEE

Sk
filu A OER] [m1%E A7 MR A OB [EIEay7e

WEO1053 HIER LA =T TT i ? SEERY Mo BIE, BAfo b 1053 AL ATV EBInET N ? SEEpE
FERITEECEL 22 SERRY Mo BIE, ERAER B IC s T s ET A 2 SR
ML= TE? SEefE b, BT ER AL END, HEESCEOE T TOAINCECEL 2 SEef
Mz LR ELIZN? SEME i, Sl OfTEIR S END, Y T U RERITECEL 2 SBR[
FERRRRHITRVELZA? SERRE . el OfTENC AL EVID, P F S ELI? SEepE
to LRE AR T LT B E LT SERfE EOITEIRCRUSIE, Wb EFRILE 2O TLIZ 2 SR
ML el | BB LA T QAR E L 2 SEERE  Biplold Snd 0T, Mo LB AR g, S o e b v E T 2 SEERE
MOREBLLFFLE ML T2 LITHVEL 2 SEERE  BARlcloSNBHT, Mo EE  ApREE, Ao BT 2 SEERE
PRACH, ML DL EE 2 DR EL T2 2 SEERE 10RO T sl il L T T A TEN I E N TL L ? SEx [t
HHeAlOSNHNT, WOLLFLIHREOTLIZ? SEERE
WEDSNHNWT, DO DL 7R, R e Te b FnES 2 SER
WEDSHLH T, HratoO MR 2R BRI o7t N E 37 2 S

Bl [ 5
FEhrIT, BURCELIZA 2 SBR[
(0535 N /1 £ 1 N s R B = 3] P 01 ) e s R SEER
Wi-bOZbm &z HWRMIEHVELIZN? S
1043 D HC B7af=A Ml IO TEZ 2L EH0ET 2 [EREEERN
1053 IO T, SR iMlhs U230 ET7 2 H ALk
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F11. ESHERE O X A7 RiBICBIT D RVE CEEE (O —E#R

SID AR AFxv b aFS = g (i AN SF S
B No. M % 2kl W % Bk HERE No. M % Akl BT % 2k
1 14.59  29.12 2.00 0.79 0.22 0.28 1 3489 2197 0.63 1.83 0.85 0.46
2 19.96 22.50 1.13 0.85 0.30 0.35 2 77.01  93.39 1.21 1.67 1.53 0.92
3 4442  46.88 1.06 1.38 1.31 0.96 3 52.27 43.64 0.84 2.15 1.63 0.76
4 33.58 4433 1.32 1.09 1.20 1.11 4 50.05 61.69 1.23 1.68 1.39 0.83
5 57.30 41.13 0.72 546 136 0.25 5 81.01 46.29 0.57 1.76 0.78 0.44
6 62.35 93.53 1.50 1.30 195 1.50 6 68.01 379.74 5.58 0.95 7.08 7.47
7 23.69 4538 1.92 0.53 4.21 7.90 7 20.86 21.93 1.05 0.85 0.56 0.66
8 39.93 47.93 1.20 1.76  3.73 2.12 8 17.43  18.82 1.08 0.42 0.24 0.56
9 15.51 17.26 1.11 0.47 0.15 0.31 9 280.80 350.26 1.25 6.23 0.82 0.13
10 22,62 20.22 0.89 043 0.54 1.26 10 141.15 158.54 1.12 2.05 1.68 0.82
11 23.08 25.64 1.11 1.09 1.00 0.92 11 47.53 59.42 1.25 0.71 0.70 0.99
12 39271 537.04 1.37 20.31 34.44 1.70 12 33.67 2527 0.75 0.30 0.49 1.63
13 2.86 0.22 0.08 0.32  0.39 1.23 13 580.09 753.36 1.30 497 6.33 1.27
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I ()

BN VAL SUE Ax b anNF S — LRI i S N a)F S — L
PR No. Al % ik Aif % ki #eBR#A No. Ail % ek Ail % ki
14 5477 79.28 1.45 590 1055  1.79 14 625.10 91139  1.46 6.41 6.6l 1.03
15 83.04  85.39 1.03 231 234 1.01 15 77.85  91.53 1.18 1.00 124 124
16 5801 5556  0.96 0.60 072 120 16 3418  51.58 1.51 1.67 155 093
17 11770 3169 027 434 037 0.09 17 4498 8270 184 234 512 219
18 4387 3705  0.84 0.65 055  0.85 18 51730 617.21  1.19 17.01 20.15  1.18
19 177.84  317.84  1.79 LI1 121 1.09 19 313.98 13625 043 838 476  0.57
20 59721 261.17  0.44 6.46 298  0.46 20 19.82 2459 124 051  0.69 133
21 56.50  81.72 1.45 093  1.01 1.09 21 85.14 12092  1.42 444 1139 256
22 13512 13739 1.02 410 425  1.04
23 65.59  66.80 1.02 146 089 0.6l
24 48629 423.02 087 1553 13.13 085
25 2438 2037  0.84 1.09 066  0.60
26 83.77  90.20 1.08 427 523 123
27 62.07  63.59 1.02 532 675 127

FRNO A NF S = LREDOEA T T Tng/ml, A% b U REORMNTT<T pg/ml & L7,
bl 2 A7 OBM LT 2B - TRINS U,
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12, RIVE REDONYUED Z A T Fijtk O Ll

2l A J:‘EI
SRBCRIE BREE (e (- ) s pade
= R A I 2 K NERCRn A ERCF
Ay 27 103.66 = 147.99 100.82 + 130.89 18 221.00 9 107.00 *
o LF ) — 27 3.33 + 4.67 3.76 £ 6.91 15 165.00 12 142.00
N £ J: i
e S g A A 7R B AT A PR
‘ A A - Y 2 AR A R TR " o » .
(T4 + 1 v i 25) (P4 + F (i 25) J O —
=Sl N4 21 152.53 + 193.42 193.83 + 260.37 16 112.00 5 30.00 *=*
a)F Y — )b 21 321 + 3.88 3.60 + 4.82 9 48.00 12 97.00 *

FNOAFT b BEORAMITTRTpg/ml, 2 F YV — LREDOHAIT 2T ng/mé& L7,
Va3l O FIBMRRTEIC Lo THEHF A EESHER SN, *P<0.05, **P<0.01
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#13. SNHWRMIZBIT 5 R 7 Rith O B RIS O Lk

5 — Fe Wrh) + FENERZE SELNEAT
PERE K & 2 7 i B R B2 1% ZAJHI BRI BRI
SEHIRR (ms) 24 815.09 + 105.52 760.75 + 90.87 824.47 * 115.62 2.25 121 P54
EHHR - (bpm) 24 74.74 + 9.14 80.01 + 9.48 74.02 + 9.39 1.75 2.79 1.46  **
SDNN (ms) 24 35.17 = 31.49 33.09 + 23.29 30.86 + 14.37 1.88 2.17 1.96
RMSSD (ms) 24 29.86 =+ 30.05 27.89 + 24.23 25.29 + 13.66 2.00 1.96 2.04
HF (ms?) 24 315.04 + 326.01 485.44 + 1513.86 339.63 =+ 444.39 2.33 1.58 208 *
LF/HF (n.u.) 24 272 +2.18 3.66 + 2.56 4.89 + 11.02 1.79 2.38 1.83

% B LR E Scheffels: BAVEIvs BAY  HAVFIvS BATH HARAY vs AT

SEHJRR ok ok
EEJHR ok ok
SDNN
RMSSD

HF *

LF/HF

*P <0.05, **P <0.01
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K14, LERFRAT 2 R 7 {iE O B AR E) O LLik

7Y — F=RE

SRR (ms)
FEJHR  (bpm)
SDNN (ms)
RMSSD (ms)
HF (ms?)
LF/HF (n.u.)
% W LLIERRE Scheffei%
JEEIRR
EEJHR
SDNN
RMSSD
HF
LF/HF

T+ R L NEAE
IR & 277 #ij B Ay 2% BADH BAY BRI
19 810.62 = 109.94 826.93 + 120.16 831.67 + 112.85 1.58 2.16 2.26
19 75.27 + 9.81 74.04 + 10.69 73.44 + 10.27 2.42 1.84 1.74
19 23.53 + 12.25 26.10 + 10.84 25.99 + 14.01 1.74 2.00 2.26
19 18.80 =+ 9.05 24.76 + 13.98 24.05 = 13.78 1.42 2.32 226 **
19 176.74 + 206.63 361.39 + 476.21 279.24 + 382.27 1.42 2.53 2.05

19

321 =373

H AT Hvs A ALY

2.01 £ 2.25

H AT Hvs A AT

1.90 £ 1.95 242 1.68 1.90

B AT vg B AT

ek

72

*P<0.05,**P <0.01



K15, JRIG O VEMED Z A 7 Fitk O g

=] z4
SRPVRE  BREE il cpe i | - o
SR s N NEREFn NEAEFn
i3 1.54 + 4.14 0.35 = 4.99 10 78.00 172.00 *
i3 6.96 + 2.58 7.77 + 2.58 17 155.00 91.50
8.50 & 5.26 8.12 + 4.93 10 93.00 153.50
-5.42 + 4.46 742 + 6.22 5 59.50 162.50  *
= A
KA BRER g weioe opss min o -
o o NE MENZFD Ak NEAZFN
T 21 2.29 + 3.42 -0.67 + 3.92 2 12.50 16 113.00  **
2 PE 21 6.38 + 2.01 7.10 + 2.21 11 50.50 2 20.50
e i 21 8.67 + 3.83 6.43 + 3.88 3 22.50 15 103.50 **
W ELE 21 -4.10 + 4.11 -7.76 + 5.04 3 7.50 15 112.00 **

FHNOTDMSDEIEH OHEAIT T~ THEE Lz,
T4 N3 T Y D EIERRREIZ L - THEHFI 2 A B EDS R Sz, *P<0.05, **P <0.01
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#16. FFX v b UREDZ R FiE LI BT A ERF 5T OfE R

AR e mEUmtRE  FEAERRZE FEER PSR () F 5 t {5 P f&
HET % 0.010 0.003 0.535 11.139  3.338  0.004
filo = 0.003 0.013 0.026 0.044 0.210  0.836
T 0.004 0.004 0.123 0.920 0.959  0.350
fafl - fa7K - A 0.009 0.009 0.150 0.924  0.961  0.349
WEY 0.008 0.003 0.323 6.860  2.619  0.017~
Zar g e) 0.009 0.021 0.137 0.192  0.439  0.666
it LT - BT -0.001 0.010 -0.037 0.011 -0.107 0.916
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F17. aA)VF V= VRED X A7 ik bz 5 ERF o Okt 5§

i 28550 mElUFARE FEYERA IEER I RR . (B) F & t f& P f&
HET D 0.020 0.007 0.653 8.343  2.889  0.009+
- = -0.027 0.029 -0.163 0.848 -0.921 0.369
AR/ 0.011 0.010 0.209 1.338  1.157  0.262
fafl - fEK - A v 0.017 0.020 0.189 0.732  0.856  0.403
V0N 0.019 0.007 0.449 6.676  2.584  0.018+
ZAY SR ON 0.044 0.048 0.407 0.851  0.923  0.368
s LT - FET -0.036 0.023 -0.743 2356 -1.535 0.141
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F18. SNHWERIEICHIT AMER T AT B L OVE ARt & F o3I L oM EEGRE

17T U4 HH%A4 1 2 3 4 5 6 7 8
1 Wi T AR L F¥ b —_
2 a/NF— 0.41+ —
3 B R FHIRR -0.05 -0.47+ —
4 DB INNSIEE 0.12 041  -0.98-  —
5 SDNN 0.11 0.17 -0.02 -0.04 —
6 RMSSD 0.15 -0.01 0.52+  -0.52+=  0.51= —
7 HF 0.15 0.10 040+  -0.42+  0.47: 0.87+ —
8 LF/HF 0.08 -0.02 -0.41+  0.43- 0.25 -0.35 -0.43 —
S JiE P L -0.02 0.17 -0.10 0.15 0.00 0.06 -0.08 0.33
WP -0.39-  -0.32 -0.07 0.10 -0.23 -0.05 -0.24 -0.12
A6 i -0.05 -0.03 -0.07 0.12 -0.04 0.16 -0.10 0.15
TCBERE 0.19 0.30 -0.13 0.16 0.16 0.08 0.08 0.36
FEIT o — b~ i 0.19 -0.16 0.02 0.08 0.08 0.11 0.15 0.05
TRETELY g -0.10 -0.11 0.18 -0.19 -0.04 0.01 -0.17 -0.16
INFETEE L TE MO -0.25 0.01 0.00 0.01 -0.22 -0.34 -0.37 -0.16
INETHEET LT =M -0.35 -0.10 -0.02 -0.01 0.10 -0.22 -0.32 0.09
LAPS -0.07 0.14 -0.28 0.28 -0.29 -0.34 -0.43+  -0.01
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#18. (e )

b= HH A 1 2 3 4 5 6 7 8
HET o — & OLHIEE Lo fzTT e -0.05 -0.03 029 -030 021 025 016 0.14
(FVE BN EBRIIECHRUE LN 014 012 -0.18 026 -0.53-028 -022 -0.13
AT T2 -0.09 027 -0.10 004 010 0.02 0.00 0.04
WEEBBLIRUE Lzn? 0.09 -0.01 020 -0.17 -0.02 027 026 -0.03

EHRLH LIS E LN 0.03 010 0.06 -0.10 000 002 0090 -0.12

Ho LIERAEE I LIV ER U E Lz -0.07 -0.05 -0.06 000 0.10 -0.08 -0.05 0.12

W At I EPELERIT TWA L 9T L E Lz -0.27 -0.05 012 -0.11 004 -0.04 007 -0.04

MBS LA T2 2 3L E LA ? 0.01 -0.19 0.00 0.03 0.00 -022 -0.07 0.l
R, WA D Z LA B HEETH 0 E Lz 0.02 022 003 -004 -038 -006 006 -0.46+
fboibDsSnbubid, WoObLREILL LD TLEN? 0.11 -0.05 036 -038 0.06 -005 -0.04 0.08
HiEDSNHWT, Hiefoo LLHER) RREE, R/t BunEdne -0.05 002 012 -0.15 -0.04 003 005 -028

MEDSNHWC, biefod TR KRB, 2o L BnFEFie 0.08 -0.08 025 -025 -031 -0.06 001 -0.30

FHT o — b M= Hid, Bl Lol0pMER LA TV RN EF )2 -0.23  0.06 003 -0.09 046« 017 018 0.04
(i BL45) it bk, EHRGHE BT TH I L ENET 72 20.17 009 009 -0.10 019 006 005 -0.17
Mit-bid, Hll-oTiessE 0, EECHELEATTWALIICECELE2? 017 -0.01 000 000 030 006 012 -0.01

fitob, HROTERSD EVIC, VY F LRERITEUE Lo 0.1 000 -0.13 013 -029 -020 -0.06 -0.09

Wi, B OTEIRSESENIC, TS EE L E LN -0.10 -0.16 -030 031 -022 -0.51= -0.34 0.26

FOITERRUEIE, WOLERILE 2 RbLOTLEM? -0.13 005 039 -042+ 023 039 033 -0.22

biplo b OSRBWT, S0 LLAEE)] 7B, -7z 2 v ET 2 0.16 -0.02 017 -023 029 016 012 -0.03

itz D SNBHWT, Mo RN kBT, @R ofm BV ET M 0.02 0.01 019 -022 0.04 016 0.13 -0.18

KW OEHINEN AR (s) TH Y,
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#19. LERRIFIC BT DR ARVE vk KO B AR & 2 23 & OfEREGRE

ATIAVL HAA 1 2 3 4 5 6 7 8
1 MERT AT XV Ry —
2 aF = 0.62+ —
3 SR oS JEEJRR 038 041 —
4 NS SNRI=E 044  -0.47« -0.94» —
5 SDNN 0.16 000 004 0.11 —
6 RMSSD 0.60+ 020 030 -020 0.61+ —
7 HF 0.52- 025 020 -0.15 026 076+ —
8 LF/HF -0.19 -004 -027 036 054+ -0.18 -0.47+ —
S e 020 026 004 -0.14 -024 -0.18 -027 033
L E S -0.10 -038 033 -0.19 -0.14 0.8 034 -0.12
30 -0.01 -0.04 010 -0.10 -027 -0.11 -0.07 0.15
T 023 037 -0.02 -0.10 -0.06 -0.14 -034 036
HAT7T o r— b~ Fn -0.07 -005 031 -025 027 000 -029 0.05
finl B IR 007 028 026 -024 -0.17 -0.12 -0.05 -0.16
INETHEHH L TEHMOE 026  0.65+ 0.17 -020 015 -0.09 -0.18 -0.16
INETHAERT L TE M 027 051+ 044 059« -026 -0.18 -020  0.09
LAPS 024 035 024 -040 023 025 025 -0.01
FgTrr— b FERIT, E<EUCELEN? 037 025 000 -0.03 034 037 028 0.14
(BT W) B o 2 Lk, BEMICESHY E3,m2 016 055+ -0.09 010 -0.02 0.03 007 -0.13
WiebO Z L 2B Z DBEBIEHD £ LIz 0.18 -0.06 0.00 -0.12 -0.10 0.04 013 0.04

FRNOEFITIAMHBGEE (s) THY ., it ERE A IIRFECERL LI, *P<0.05, **P <0.01
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FAEREZE

AWFZETIL, MOKER T OITEREIC L D EBRERSHE L VW& SN TE L, —KFED
M LOZOFWELGRIC, EREROFEREZEmM L, 2L T, MWEAH T T
B FIRE?R, HWORB L OV EOWERN O A XV F UV RERZERLTH 28T, LY
BARZ2 A F E O AAERSG IS &> TAE U DEBEHRZRAELTZ, TOME, ZNnET
ITONTELANEHMOBROBEIK TITBEIN T IR o T BRORENE LI, s
WOBRIEZ RIS 572D, A~ ==L LTAF U P U NEETH D 2 LIRS

iz,

41 —BRFERE T COERICBITAAXY P UHIBORER L OMEE

2 BT, FEBRERESRMESHE SN ICFESRE NS TROREIRZITV, EfERhH 2
RCREOERILZ T2 - HOFEZMNL LTz, ROV A XD/NIWICE 5T, HERER
eI D MLIKSOMERR & o 72 AR B o 7 L OISR 145D CTHE L — 5. B SRHEIR & k42
ETHZETRGDICHEREZRINT 22 ENFEEL D, ZOFIEOMNLIL, oA HIREE
Z BRI T DM EDORBICB W THERRIRTHD LW D, £ L TEDOFETE
FAFTHHAICARETH -T2, AR TR, —REEICB T DHORT AT Fv
BLOanNFY —VREZEEMT DI LTI LTz, FRZ, REPAF T M U OVRE
&L FWE SO BRI EAER OBEE IS IEOHBEBR AR S, FVEE o H & OFF
AERZRBIICIT) 28 T, MOAFX Y MV VREZEDDL I ENTEDZ ENRIES

T =, ANVTF = VONLREICHBWTIE, HEER & ORRITBIES L) T,

ANF = E, DA N L RREE R T DO DR L LT, £ O THNS
N T& 7= (Heimbirge et al., 2019; Mostl & Palme, 2002) ., Jfiz %5 & LIZAFRICB N TH,
AN F Y = VRETHORFEERAEFIM T 57O OEE L L TIEHIATEDY

(Lichtsteiner & Turner, 2008) . A& OFHAEAERHIZE Y arF Y —ANEDT5HZ EHRRE
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T2 (Rehnberg et al., 2015) ., L2>L72 LA TIX, V£ E OMAEMERIZ. Mo
ANTF Y = VREDO D & b 1o b Shrolz, T, AFREORRN, Mrkb ) 7 v 7
ALTERETH D LHETE D BREETOFERNLELNI LD TholeinbEEZ bR
Do ANT V= VEEEORE L U THEH LTV AIFED L IE, ¥ oL ¥ —Oif e ER
DEI 7, —RFREL TR DFRBRBRE T CEMINATWD, FIZE =17 —id, &
FEOFME 7 & ORI K D R ARTERE Ch D, 29 LRI FIZRBW T, BiA X b
VARREIZHG D Z S IXBES BB TE, a T Y VRESLEIIUD LT D5 A R L AR
DEBHPHERLSLTWVWEEZ DND, TDTD, Wbk bRk #iHNTH 2 —KFE
JE T CTOEWE & OMEAEFIZAE B LIZAMIRIZE N TR, A VARSI avFy —
VIR OBEREBITLZ b AL bDEEZOND, —HTAHEFY b Ui,
ANF =L OIEEIT U & T HEERPIA LV AEA L LTORENCE E LT, LAY
FERECIHSATEN &L ORIEMENRIB I NS L EFICSIRIC O HHEEER LT D
(Grahn et al., 2021) , ZDOZ b AFT by id, A LV ALSNDZERRER DG D
BEBRLLTVRIETHD EEBEZ LN, BICAZEEDO L S/, MR T v 7 A LT —
FRFPELREE FICB W CERAIT O HE, TOMNTEL OSEb Y LEFECEALIZET 5

R AT D ETHWRAA A~ =D —ThDH BN,

FEI3FICBVTYH, RFEREE T TRV EEZMRICERAREREZITV, e A
TORBMNEL 2R N A X M v OERBIE B Z o lofE R, MEfbd 2 & T
FEOMEEHAF Y MU UREN AT ERH LN E R0, ELT, XY b URE
DO LEFITIZ, aVF Y = RERL DO EAPEELTEBY ., MLDShdWZEk > TE
U2 AP RIEHEERA X b VREDO ERO—FERTHH Z L3R Shi, ZiE
T, 8NN HTZO Tl LR, T2ROLEHEENN. NOEBENREEES DR AL

= ALEEZDI, —RICHHOND L DITRoTE e, L LR bAMFEDOR BT,

81
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WERIATONTE AN LB OBREICEET 28 & RS RNRERTHDL LBELLN

60

ARICA P VARISZ T2 THIZA P Ly h—EFRSNDR3, ZDOA MLy F—(C
DAELDAMLVARISERELS T A AR VARG E =R MLV AKISIZHTHEND
(Bienertova-Vasku et al., 2020) , —fRIZIASFEE SN TND A MLV ARURIET 4 A R LA L
FEEN DN TH Y | FDOZEHEICE > THXHT 4 TRA MLy P —IZL-oTAHELDLF
bITnd, ZiuE, MEIZE o TRUVGDEABRRARTR N> TWDHRETH Y | il
ZRE, GO OB E . X T T 4 TIRRPUZB W TAL D R b L ARIERZEIT bl
5o —HT, =AMV AKISIEZ, A& > THESRREEEZ 726 L 9 2 A MLV AKIS
EEZHNTEY (Bourgeois, 2018) |, HIMOZREIZE > THRY T 4 772 A MLy —I|C
XoThleb s - AN RNETH D EEZ LTS (Kupriyanov & Zhdanov,
2014; Bienertova-Vasku et al., 2020) , ==—A h U ARJRIEH & CHIE ATEEZ2 A O A R LA
~DOFEBTIZENT, HEORIEHCHI~OEI 22T 2 /SRS TEY
(Aschbacher et al., 2013) | LEHDREENREZ GTZHLT A MLV ARISTH D EBEZDBND,
ABFFRICEB N T, FAVEIZE - T, AV E OMAERGHIX, MERFWKE LTERL,
FANVEDOLHIZZ—A NV ARGEFI R Lo EHERITE D, 20X HIC, B OMAELE
M. ZHETHRNICE L SN TE28FERN & 72 b3 R0 28k & AR K 5 fhE
R LN XD = ALTZT TR, 22— A FUVARIGZRET 2 & 5 REEEMIC X 5
RENRFHL LN D A= XA BIFEET D AlREMEDS, IR FREBREE P IR D\ 3 & AT

BB ERURAED DA TH LN E 2o Tz,

—H T, RFERE FICRBIT 5 ERTIE, BETNESEHA GEEFET D, FIAE, M

i

I

[

DORFAXY hrBIRaLF Y — VB EOEINMREIL., FOFE CHOfRE EEI
THZENHLMNE o7z, ZORERIL. WOABEPRIREEL, AWV ESZ OMFER E DR

FRPEIZT TR FELTOW LMo E ORREN O EEZX T HZ L2 LTS, 2
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O LI B AR 27201203, ERERE FICX OGN ET DN nEEbd 5, fF
FHZII U, NEOMEFENBEELGIETLZ L b EETHY . KV EMERFEREI 2R
ETDHIENTED, LnLenb, 28ER 1 TIE, HodF hrrBltarsFy—
MREEE . N & O BN ORI 2 BEMIIBIE SN h o T, WIEEERE T TOER
N K 2 EFHMN SN BRE T, AEWIZEWE LWL OB Y Z/3 L TW\WD A

MRS L ABIIED 2 EFEBR 2 D & 912, —RFEREE T TOERT, FEOFHWEL D
R Z2BERIEICE B2 2 & T, MOEBNRIE, FHIA XV I U RE L OBEMENT T

HTHOLNIIRD EWVWR D,

ABFFREOFERIL, ML EANFEOR TITONDMHEERAR b2 b T RFEAHET LA =X
LaRD BT, —IRFERE NI T 5 BRI E D FBRFMITLEAR TR THH &,
ZL T, MR E LT XY MU DRl A~ — =l Db 2 L 2R LTV D,
Z LT, ANEEHORIRE, FICAWEL M EOBb Y ICEB O TH 2 MR ZR~E L, o

(Rl & fl, EfnEEME OIARRE LV M ESED IR EEALND,

4.2 B E N UTCAHEER &A%Y b U W o BRI

FfitlL, BRIV T, SN STIUATHIZ LD TELHERaI 2 =r—v a3 U F
ETHD, ZHEIANLEHOBMRIZBNTHRERTH Y . MR 2 HWIEEERT, BRSPS
PRIV HEENTHY, HAEICEEZRIZLAIZEDOTESaIa=r—va BIET
bHENZ D, AFRETIE, 2EBLO 3 EO/ERNS, FWELMOMEERIZE Y MG
DXL M URENEATHZ RGN E7RD LT, BN E O EAICE S
LTWD ZEBHLNL o7, NDORFRIOFEBRTARICIET, SERHIC L5 4F v
REO FANREELTWLZ ERMB6ATEHY (Feldman et al., 2010) | #AHEA 726
THXY P RED ERP R OREBRELM BT 52 L bR ETWS (Cooijmans
etal, 2017) . S 6T, EFTONT, BIYUEDOEIEIZ XV AT E RER < S
FEXNRE LT v r— MNEICED L BETONy & OEMA N LT EEHRR A B
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L 2RO 72BN > TnD Vo @EL SnTunvvs (Young et al., 2020) , Z DX H1z, fil
WEEOR TN L EBIICAE 220 0OBBRIEEZEL Z0Icid, #Ehaa=r—v
I UNBEERELRDZENPHALNERSTEY, KVEHENRaIa=r— a1tk 5
PERUER S A% o b v L i A R S, BV S B A O 0B OREREEEN R & R B S

LRI H—=ERD DT ENRREND,

#9500 “ERIICHRE o 7o & S D & ADHAERLR (Vigne et al., 2004) 1%, fRAxIZ2 B L,
FRBEREZERT DICE 722 LI, TEFHE 21X U & Lcfix o (lren et al.,
2021; Edwards et al., 2007; Howell et al., 2017; Vitale et al., 2019) 7O LA SLLTH S, T 9 L
T2 B BRI T DO DREFEIC R E I B a KT, e NDGE . £ ORREDTERK
AT D AP AT = A LZINETRABR TH > 72, REMNWEDERTZH TIE
TAaLET MIEDAFY bRt e R D REDN RSN TV D, ARIFENG,
EEIWVEDRIZIBWT S, HAICAFY h o U a Rt LS O BfRER R S, £

PRAEFL DO L7 DRIEAAIR TH D LB BT,

IHIC 2T, WP ERE > TTH) BRI EE-HOER T 2 & X P UR
FEDOEEREICIEOMBERER A BE SN, ZOEMRD 2ICFHFSGTHEMEBE LT, [H

HHNCADOUELS T T2 ) DEOERTAMEZRLTNDZ b, fNEE OYH
HIZ2 BEREDS DV L, A U VREICEHNE LR TWEK TH S LB 2 D, il
ok, MRV EOREEZ LD, BMTHMZAT > LARIFEZ bo, £D7H, ROE I
A2 FE D7 n AR BIRICBWThH, HOFRSHIRERLTHS & b
TWD, AIFFEOFRER N OHET 2 & VT &N ATEZEM 2 L2 U, WA 7 FEBEDN T
KRHZET, XV MUV AT NMTRENECTEWRENREA NS, £z, XV b

VOYUWMNT S ITEN A e T DR RE A FF o Z L5 (Wang et al., 2019; Yatawara et al.,
2016) . AF T b UHBWHBE U, < DOANITK L THEITEN AR L2 FIREMED Y H D |
Z L TANS . BRI O ERREIC N D Z & TYB A 2 5 2 L &b, 2D K
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DNTAHEIZ AL b o iRt 2 08 5 BIRIENTER ST E 2 & bHERITE 2, A%
(X, MAERGEICBO Tl EHAVEDAF Y M U REZFRRICH T 7 LTELT
AR S XITTERY, L LR S, FWEL ORIV T, #itzi Liz=
=r—varRRETHLZLEIWALNTHY , FHEIMOWRETHWE LN L TE 7

HEHIBIRIE & A2 by U UNCBIRRIEDR & 5 Z LR SN D,

4.3 BAETHE & A% b3 WO EBR R BB ORFHIE T 5 R A
AWFFEIE LAPS (Lexington Attachment to Pets Scale) % FUNT. fElVE & O A5 S % Bl
fLL., 2EBXO3ETONNICHAN, L LS, 2 TIXLAPS & A% h v 8
R R L OEEMREL L OBEMIIBIR SR oT, 3 BT, S nERECEW T, Fl
AP DOFEECTH D HF il & LAPS NAOFIBERGRZ R L TEB Y . BEENE RS
EEAEBEARENRIEICR D EEZX DN LOD, XY MU UBREOELI E OB
Bl R SR o7z, 29 LIERROERITIT, MEHEKICLOEELEZOND, FF
(ZAWIZED 3T Tld, ZHAM B FEEICER AR L 72BE, SV ELMO 151 TOSNH
TiE7e<, HETLIMPEBFAET 2700 T, Lo Snd o Z L baliRe 45 HFRZR
MAAERGEZRE LTz, LAPS 134K, ROMi7Z EOREIZ DT, Ny NIk 2
FELEHDZLEEANE LERETHY . BWIICZ DR TOEE % I HEL T 5
HDOTHD, AFFITBNTS, FrEDEEMIEAREZAE L TR 2RO DIT Tidke<,
Ny FELTOAZF LW IFYPZOLDIKTHEFEL L TRZLTL Lo, FE
BT OE TR EDERIZLY | AN ERBN TV DAL OFERKRIL, R L
e Z LB HERTE D Z L0 b, AFEEOERT LV E LI & OB RROHIE

LIZIZRA DR DT B X BND,

T2, FBERRCAS ETOMBHEEE Vo ABERER & [TEIRA T by e o/
WZH WL OMERER RSN, il 2 IE IZBWTC, HofmBEHMENEWIE Y, VI
PR E AN LT AAEA S A2 < ATV, PRV DA 2 b U IR S
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DI EDIRESNT, ZhuE, MEEIOVEORBIRMIEN E2E < BEBRERA L T < B
ThoHNIE, BB E OMEEREZITD ZLE2RBLTWD, HEFEWENERT D
BEIGRMEIE. FHIMIC B 2 1T DA EAERIC X 2 BORZ N LR2 ICHEMNICE R S
T D EBZ LI, BEOWE L ST Mim b B BT 20ERH L, Z0&
T, FEFNEOEERBRE VT2, FEEDOEERGEE & ORRE BB ICHET 5720
(21, LAPS OFERIZAR+F4372 M3 2 ATREME N B 0 | b THRIWE LAl & DE &R

Te e RIEEZ BT T 2 BN E 2 b,

4.4 FEwR

AMFFEIE, BV E L MO D IZEB T DEFNRICK T o4 % DO ZTE AR
FHNFRAT 272012, 2V E TGOV 7 — B FREEREE P IS CEBR % Fhis L7-, AHF
Zeld, —RFEFRE TOMORT AT MV REDOEE(ICKEIL, £ OFHRER
264.38 + 82.1 pg/mg * cre Th o7z, & LT, FWVENDS OHARCH M 72 & O EAER A
FUMUREZSODLZ LALLM LT, EEWEOMERT AT T REZ,
EDERMDBE R E Vo T EERIC LY ERZR LT, ZNHORERND, fAnF L
B0 Ix, @HERICEET 4% by ORFICEIT D H0UWMEEN RS, 20L&
BB RN Z D N ) H— bR D AW =X ANEZOND, ZOX I, KRIFZEI,
i E— S OB EAFHOARE & 2 OEEEEZH S L, ZhETHRIN T
otz FVELHOBERGK, FRCOHDORFE~OFSICHET AR REREEZD L &
bio, NEEWOBRIEZED LT, "M A~—D—L LTOFF v h v ofAtkzdd

TRETHHLDOTH D,
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FREHE Ch 2 BULRERFEFHBWATE IR ONILFE EREZERICIE, 8 FMICE
0. WFEICED L2 B TOIEINCOWTITRELH Y £ Lic, RERFAII L THE IS
12, ZLTHICEATIRE WL W02 LIS LT, RS L ETET, £
TZARRIC . FREHE CTh B ERBIRICIE, RO TR FIcE EEL T, HREICL
S TREREBME Y FEFITENTWZE DEVEHE L LT ET, £, Ko
Rl Z PR B &2 TS o T KREJEE IR, BLERERNLZ KRR ZHEEL W2
T, BRGERSCOBPEN LK T HIEBAE T, Z< O L2FEFF W EEELREDL
IZOWT, EHoBEERLET,

£lo, FEZRLS B EZT K EE o TEHRURER PR P B A AR FE R O 2 ARHY
Bz, BIAEZIRBIEZRT SIS oT/NIEERICE R D # 2R L EF £, Iz
T, MFEICEA L TEZ L O ZTHE 2 W22V, FOLRERERST V1 VRAREO L
M & & Hid, G EEE . RO SRR TP A B A TBY 0T 5228 O AR e — Bh 2 2 Il
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Summary
Behavioral physiology study on Human-Cat Relationships

—Association between Oxytocin and Social interaction

Takumi Nagasawa

Department of Human and Animal-Plant Relationships, Graduate School of Agriculture, Tokyo

University of Agriculture

Chapter 1: Introduction

The history of symbiotic relationships between humans and cats began approximately 9500 years ago.
At that time, the primary role of cats was to prey on rodents threatening stored grains. However, that
role diminished, and they were gradually bred as companion animals. Today, the number of cats raised
in Japan exceeds that of dogs, and cats are considered representative companion animals. By living
together, humans and cats form an attachment relationship and influence each other’s health. Older
people who take care of cats have a higher survival rate than non-owners, whereas cats that are entirely
indoors in a person's home have a longer lifespan than those who do not. Thus, it is suggested that the

social interaction between cats and humans can promote the health of both.

Oxytocin is a peptide hormone, a bioactive substance, contributing to attachment. In recent years,
oxytocin has attracted attention in research on the formation of attachments between animals and
humans and the resulting health-promoting effects. Oxytocin has many psychophysiological health
effects. Many studies on dogs and their owners have reported that social interactions increase oxytocin

levels in both. Thus, oxytocin is believed to play a significant role in establishing attachment
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relationships between dogs and their owners and improving the health of both. However, limited studies

focused on physiological aspects, such as oxytocin, of house cats and their owners in general households.

One of the reasons why research on relationships between cats and humans is complex is the territorial
temperament of cats. It is hard to perform biological observations of cats’ natural behavior. It is also
challenging to move cats to an experimental environment, which is relatively easy for dogs.
Additionally, setting up and carrying out the experiment is difficult because the experimenter's visit to
the home where the cat is raised also induces a stress response. Therefore, many studies on the
relationships between humans and cats have been conducted using questionnaire surveys and
experiments conducted in particular environments such as shelters, veterinary hospitals, and
laboratories. However, to conduct more empirical research exploring the health-promoting effect of the
relationship between owners and domestic cats, the study must focus on the physiological aspects in

ordinary households in a more natural environment.

This study aimed to investigate the relationship between behavior and oxytocin concentration during
human-cat interactions to verify the involvement of oxytocin in the health effects on each other. We
decided to collect urine and saliva samples that the owners could collect and implemented a remote
experimental method for cats and their owners in general households. Behavioral physiology
verification was performed by quantifying the urinary oxytocin concentration of cats and the saliva

oxytocin concentration of owners in a home environment, which has not been reported so far.

Chapter 2: Effects of the cat-human interaction on the physiological aspects and health of cats

It is clear from studies on the social cognition of cats that they consider their owners as special beings.
Cats identify their owner's voice and behavior and form an attachment relationship. Social interactions
with humans have physiological effects on cats that promote health, such as reduced stress after contact
with humans. However, many studies have investigated the physiological effects on cats caused by
social interaction with humans in environments such as shelters and veterinary clinics, and few studies
have been conducted on cats in ordinary households. It is unclear whether a method for collecting a

biological sample for detecting a physiologically active substance from a house cat is available.
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Therefore a means for quantifying the oxytocin concentration has not been established, and even the

average concentration is unreported.

Therefore, this chapter focuses on cat urine samples. Urine samples do not require invasive procedures,
such as blood collection, and are easy for owners to collect. In addition, it has been reported that the
urinary oxytocin concentration and interaction behavior of dogs are changed by the tactile interaction
caused by eye contact. However, it is not clear whether fluctuations in urinary oxytocin concentration
occur during the interaction between the owner and the cat. Therefore, Chapter 2 aimed to quantify the
urinary oxytocin concentrations by collecting urine samples from cats raised in households. By
examining the relationship between the cat-human interaction and the urinary oxytocin concentration

of the cats, the effect on the cat's health was verified.

Forty-nine house cats were included in the study, and their owners were requested to collect urine
samples from their cats. The owner received the device needed for sampling and was asked to confirm
that they understood the details of the experiment via email. After urine collection was completed, the
samples were frozen and stored at -80 °C until analysis. The samples were pretreated by solid-phase
extraction using a Hyper Sep C18 column (3 ml / 200 g, Thermo Fisher Scientific, Tokyo, Japan) to
remove impurities from the urinary sample. Oxytocin was quantified using an enzyme-linked
immunosorbent assay (ELISA). Since the concentration of urinary hormones depends on the amount of
urine in the bladder, the concentration was corrected against the creatinine concentration. In addition,
the results from the questionnaire regarding the frequency of "daily interaction with their cat" were
applied to the principal component analysis. The "comprehensive index of the interaction between the
owner and the cat" was calculated as the principal component score to analyze the correlation with the

urinary oxytocin concentration.

The importance of oxytocin as an indicator of animal psychological well-being has been reported,
suggesting that an increase in oxytocin levels is involved in animal health. As a result, it was revealed

that the average concentration of oxytocin in the urine of cats was 264.38 + 82.10 pg/mg - cre. This is

the first report on the quantitative analysis of oxytocin concentration in house cats. A significant positive
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correlation was confirmed between the urinary oxytocin concentration in cats and the principal
component score. This principal component score reflects daily tactile and auditory interactions, such
as the owner stroking and speaking to the cat. The results of this study clarified that the daily interaction
between the cat and its owner promoted oxytocin production in cats. This indicated that increasing the
frequency of daily interactions with owners might improve the health of cats by increasing oxytocin

levels.

Chapter 3: Effects of the cat-human interaction on the physiological aspects and health of owners

Living with and communicating with cats affect the health of their owners. For example, studies have
reported that raising cats reduces the risk of cardiovascular disease and extends the life expectancy of
older people. Chapter 2 suggested a relationship between interaction with the owner and the cat's urinary
oxytocin concentration. However, daily interaction could affect the owner's health as well. It is known
that contact with cats affects the physiological aspects of humans, such as activation of brain function
and reduction of heart rate and blood pressure. However, limited studies verified the physiological and
health effects on owners caused by interactions with house cats in ordinary households. Additionally,
the analyzed physiological indicators are localized, and the mechanism of the health-promoting effects

of cats on their owners is unclear.

For example, various studies on dog owners showed that interaction with dogs increases oxytocin
concentration in humans. Comprehensive verification simultaneously measured changes in multiple
physiological indices, such as decreases in cortisol concentration and parasympathetic nerve activity
activation. Many studies have suggested that cortisol is closely related to oxytocin and that a temporary
increase in cortisol concentration is necessary for the stress-reducing effect of oxytocin. In other words,
physiological evaluations focusing only on oxytocin are insufficient to verify the precise health-

promoting effects of animals.

Therefore, this chapter focused on the saliva of cat-owners. Because saliva collection does not require
invasive procedures, it is possible to conduct behavioral experiments that do not disrupt the natural

interaction between the cat and the owner using a remote protocol without direct intervention by the

119



researcher. By quantifying oxytocin and cortisol in the saliva and attempting simultaneous measurement
of autonomic nervous activity, we comprehensively verified the effects of cats on the physiological

aspects of their owners using multiple physiological indicators.

Two 10-minute tasks (contact and rest conditions) were conducted for 32 cat owners, divided into two
days. The owner received the device needed for sampling and was asked to confirm that they understood
the details of the experiment via email. At the start of each day's experiment, the owner played the video
material of the experiment implementation procedure prepared in advance and carried out the
experiment according to the instructions provided. In the contact condition, each owner reproduced
daily interactions with their cat, whereas they did not communicate with the cat and rested in the rest
condition. Saliva was collected before and after each task and stored under freezing conditions at -20 °C.
The saliva oxytocin and cortisol concentrations were quantified using ELISA. In addition, a Polar V800
(Polar Electro Japan Inc, Tokyo) heart rate monitor was used to record the R-R wave intervals during
the task. The autonomic nervous activity was quantified by performing heart rate variability analysis
using Kubios HRV 3.5 (Kubios Oy Inc, Finland). In addition, an action camera fixed to the owner’s
head recorded the interaction with the cat during contact conditions. After analyzing the video data and
measuring the frequency of each behavior category (e.g., stroking, playing, calling, feeding), we aimed

to identify the behavior caused by the increase in oxytocin concentration by multiple regression analysis.

Salivary oxytocin levels were significantly increased in both tasks. In addition, the change ratio (post-
value/pre-value) of oxytocin concentration under contact conditions correlated positively with the
cortisol concentration and sympathetic nerve activity. Furthermore, "stroking™ and "playing" were
extracted as variables of the behavior category explaining the change ratio of oxytocin concentration,

and positive regression coefficients were confirmed in both cases.

This study successfully quantified the psychophysiological effects of contact with house cats in a
household environment on owners, something rarely performed. It was confirmed that the salivary
oxytocin concentration of the owner increased in response to interactions such as stroking and playing

with the cat daily. Furthermore, increased oxytocin concentration might be due to arousal effects, such
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as increased cortisol concentration and sympathetic nerve activity. Such short-term and moderate stress
stimulation contributes to psychological and physiological health effects. Therefore, the results of this
study show novel aspects of the health-promoting effects of cats on their owners. It also indicated that
oxytocin levels increased even under resting conditions without touching the cat. Raising and living
with cats promotes oxytocin secretion in humans in various daily situations, not only during contact.
Therefore, a part of the mechanism of the health-promoting effect of cats on their owners has been

clarified.

Chapter 4: General Discussion

Tactile sensation is an essential sensory stimulus for oxytocin secretion in the bonds between mother
and child. It is also a necessary element for maintaining the good psychological and physiological health

of both mother and child.

The daily tactile interaction identified in Chapters 2 and 3 is considered an essential factor for oxytocin
secretion by owners and their cats. The interaction (e.g., touching, hugging, and kissing) between the
pets, including cats, and the owner occurs regularly. From the results of this study, it can be inferred
that oxytocin secretion in cats and their owners are promoted by daily contact, resulting in mutual health
benefits. Therefore, active communication with contact is recommended for cats and people to have a

healthy and improved attachment relationship.

In Chapter 2, the urinary cortisol and oxytocin concentrations were quantified simultaneously.
However, no correlation between cortisol levels and interaction with the owner was observed. Previous
studies conducted in environments such as shelters did show that human interaction affects cortisol
levels, reflecting the stressful state of the dogs and cats. A change in cortisol concentration in cats was
not observed because this study was conducted in a general household, which is the living environment
of cats. However, the fluctuation in oxytocin concentrations in a psychologically stable home
environment reflects the attachment and promotion of prosocial behavior rather than the stress-reducing
effect. Therefore, the measurement of oxytocin in cats under these conditions is an optimal biomarker

for examining social relationships with the owner.
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In Chapter 3, it became clear that the interaction with the cat physically aroused the owner. Previous
studies in laboratory settings examined the sedative effects of animals by deliberately stressing them
and observing their recovery. However, in this study, contrasting results were obtained because the
experiments were conducted in a home environment where owners and cats were psychologically stable.
Therefore, it was suggested that communication with cats became an appropriate stimulus for the owner

and had an arousal effect. These physiological reactions had positive health effects on the owner.

This study elucidated the relationship between cat-human interaction and oxytocin behaviorally and
physiologically. It also clarified the importance of oxytocin in health effects for both. We propose that
oxytocin is useful as a biomarker for clarifying the essence of the relationship between humans and cats,

which has not yet been clarified.
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