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&

S

BN ETES) (AAA: Animal Assisted Activity) <% (AAT: Animal Assisted
Therapy) (ZX2%RICEAL T, kEx oif2E3ThoitC& 72 (Adams, 1997 Martin,
etal., 2002), A&EMWOBIMRIZEEY 5 EEHEM (IAHAIO: International Association
of Human-Animal Interaction Organizations) Ti¥, A& B EIEHOIE LU E#E
AAEESED2DITIEB LT\ D, ZOMETIE, 1977 LK, 3EZLICALEMOE
AAEA (HAI : Human Animal Interaction) [ZBI4 2R ER LT 4 A v g v
E{ToTCnb, £/, ARIZBNTY, b N EEORRERC, BMNERSE - BIEY
DEVO T FRNEIZN B ORRICE L TR EEAIT> TV DH, S HICREIZEBWN
THEMNTEEER 21T > TV DOEIIER B Z <, FICRROMEH N TEAFR—LEZIILOH LT
DEALRER R A B A L Tp EOESEEE, N AT U LT D BEKEE e SRV EE)
PATONTND, ZILHLDIFENIIE, FHIZRONLAL—, UHF LT/ NEHZL <
EbhTHY, TOHRTHRIZEDNMEFIECTEEIEZ <, Ji#E (Caprilli et al., 2006)
25 (Kawamura et al., 2009) & W o 7RV, HEE (Haire et al., 2014)
X929 (Souter et al., 2007), EEXKaZEIMES (Mormede et al., 2002), HEE KM
i (Nathans et al., 2005) &\ o 72ffx 22588 12Tel), EWSERID TS < OIFEINT
bhTnd, Xy e AL OBRIZOWNWT, ZOMFE EONR AR RIZB5EIEL <, Rl
FOLMEIZBNT, Xy M EOEBENEWEWVEILERENEV (Ory et al., 1983) Z &
X, AN F T =B & CAURE MK TS (Zaslofr et al., 1994), SEfEEKL
ZEE4 5 (Goldmeier et al., 1986; Serpell, 1996) 72 &, HEMZRNFICE L TEL D
WMERD D, POTITEOREITT v 7r— FROBIEICL D BONREL L AT o, )
WEBED D Z & OMROFHISTIE L U THIM R EME R VE Lo e AR fRIR T E
BIREHLE 72D DD b B,

ZD X% 0L, TAHAIO 1T 2007 fEOHFTASITHBWNT, [ADREWOIEE



WO BEZZT L Z LIRS ERRERAETH L COESEZHL, 8K b
xRN RITEFBHITHD EEZ HNLTWD,

B AEIEE OEIEITIIRM & W o T/ B OI1Z NS, KB OIS DIt T\ 2,
FIERERCR 2 W IEENIRCKEEE TR E L, {ERITITOIL TV 5, FEEEIZbEHEH &
F UL OICRESCHEERELZE LS 2RI L, AFOEHom E2M5Z L2 L L
T &#17- RDA (Riding for the Disabled Association) 1%, o ¥ U AEWN7F Th< 4
—ARZVTR=a2—U—F R, v =T RE BRZED AL ECTIEE 217> T
W5, IHIZ, A YTk R Y RERIERHS (Deutsche Kuratorium fiir therapeutisches
Reiten e.V.) 7%, 7 A U BTIFALKERFE RE WS4 A1S & 55 PATH (Professional
Association of Therapeutic Horsemanship International) 723{F81 17> T\ %, AARICE
WTIE 1984 ARIZ )R —HHERNEE 2 13 U, 1986 4FIC H AR EH T IGEM 258, T
UG S 1995 £EIC —fRtEETE N A KRS B RIE H2R 2, 1998 421241 % U A RDA O
—#ifk & LT RDA Japan X°, MHiARRIZE® 55 EIEFTEEEANEER OO OHFE &
W72 E ORI IR 21T > TW\Wb, X512, RDA Japan REEZO-DDE
FERBDFIIA VAN T I X —BRORBEBIT>TEY, HARENTORGHE RSO
FATHV A TN D, ZTDIENTS, —fREFIEANT =< b7 EX MR E L V-7
% < OHERBIAEEERRCV DD LR — AT B =R EOIFBEI 21T > T\ 5, £z, EERY
RIEBHE L L <, A U REIXLHARE R EOHKRH Y, AARSH TIER 217> T
W5,

IO &I, BaHvic AAA ° AAT OFEENIZL < OREMT->TEY, T bOiEH)
WCHIRFT 220k & LTI IR R, iR, MR (GEoNns L EbhTnD
(Chuetal., 2009), HARAPZNRIZHOWTEDORELITH S, 7—vFROTERIZ HFE > TV
H1EETHL (B, 2005), HRe—<TlE, AGLEELOU ALY & LTRENEL
ThHhHIENBROENTNWD, ZORRTIE—AROBEICRDE ZLDO—2ICRELEE
ITCEY, FRCEBEEROBMHEICITRBIILEATH-T2 by, BECK LDOBEDV I
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BEThoEBZEZBND, iz, ZORMRTIET TIIBICHT 28 L FICEL CRRd S h
THEY, BUGERTOHK S ShTn5,

BEAGERBICE LT, MiEE 0 (Bertoti, 1988) CHdzEH ¥ (Hanetal., 2012) 72 &
~OHKRBHR L LTORBFERB I bh T, o, thoBfEe b, 155
ZLICEDHREIEOBROFHETH Y, IR & L TR — & (FARD, 2016)
PFEOND LR, BOXIRREQREMER S ZLI2LD, AOCHEKRDES (KRE,
2009) REOHRELH D, FIHERIVES~ORIEHITONTEY, FEROERMCARBLE
B OWD L WS TZBRIRIC I T 2 FE R B3RO HL TS (Scheidhacker, 1991) S 5
WCHPPEASZ R 7 ADRE (MDD, 2005) (23t L, RGNS LIoREHBR IR+
LML R INTND (BES, 2008), fllilh 9D & ORMEEICK L TEWIED

Bon-HE (Burgon, 2003) & &V, K2 HWEMEREIORIE, HEITZ < OB
STHFINTWD,

— 5T, FSERESCHENMEENCIRIT 5520 b OOFMIL, Bid ClT 2HEICh
LT, D THIn, NEHFDOA NV AZAUIZE LT, A% LHE TIIA L BITRIEDEN
Wd-7-Z & (Lewinskiet al,, 2013) 23fE STV o —J7, EMREREIEONDE
E—RDFSETIE, WAL DA L RITEN o7 i (Kaiser et al., 2006)
BRERD D, 1o, NEDOFEHICEAL T, BOBERIZEWTIA VA FF 7 2 —DFBUK
L, BOKRESERE, A R+ —h—RREOBIEEZ S L2, HHVIIBEOTAES
W FEHEIGERIR L CODHEIEICH D, S 5T, Flnld RO 12RAIEAR W E L 0bh
TWd, 2L, ZHbOHMBcBFRERIT R <, BRI bN TV D,

ZOEINE, BBANEREDL ZETREIZAZZ(MIZEALT, RIS L, WEIZRH
SNTVRNZ ENRZ, X R L ARILEMEICET 2RI TBIECH E D & v 7o 8]
BRI OIENNT, NRVE LA b & ICRBIR R ABLFARHE 2 W 50T % (Holsboer
etal., 2010), A FPHFHEIZIBNT, A FLRIZK - THWI D BT OMRZEY

BoOREICIE, BICmiRENRHANWSND ZENE N, LL, ZabiTEm~o N kK



&<, BBERERIIZEY ~OAEN DR WIFRIER 2 FHIC L 2 HIETOFEA RO 5
N5, —HFCHREMNIZERTE 2V 7 MlEmpHno NS 2 ENE0R, ZUTE
RIS TH D Z L 2B B LR THITR G, & BIZRPEIZANRH 2R E#E L <,
J OWERITERINE OLBNBEHETH Y, WIhb—R—E1 D D,

INHDZ LG, AWFZETIE, FEEERESCHIMIEEEI DN 5 5 O & 3R
\Z4& B L7z, BURTIZEM M TEIEECRIEICHWDBIX, A VA N T 7 2 =B O 8l
WCEDBIRNETHD, LL, BHRELTWD, 36 LTV DIREE A A BB RHMN 2
HAWTEBINZHET 2 Z L1, BERHOIIERCIIARAIRRERERDEEZLND,

ARG T E I T 2 B 0wV & BN AT 2 72912, FEREHICFMTE 5

BRI ORE 21TV, FESEREOSEFICH T 2mAZ b6 I 2 NS LT,



H1E BORBEYHAW-aLF S — VIEBEDOHIE

ANDIEM ST DRRATIE, FErrIa R (Whalen et al., 2012) %13 U ftaiyzh R

(Bass et al., 2009) 7¢ Ekkx NRBG BN D, AL DD Y BRVERX B O T
b, BEANEOEDY TR, #HiEEE L TokFNIhvy (11X, 2005), ZOHETHR
B2 I3 2H0ENTEL, 720 Th Clever Hans & MHINTZH D HORENIX
f4: (The nature of horses, 1997) Th 2, ZOHKIE IFHHE] HTE&HZ L T—HAXIC
ot FEEIIZEAHDO NE OIS 28R L TEZZR/F TV I ERHI L, Koglg
NOEmEZFER LTc, 2 ORENOE ORI Z MR LT, xRN HENT
WD, FBICRL ZLEICED2DRIT e —~BROLBI SN, REDOHL ST HRA 72fh
BT TE T,

ZOXIRBIZE > THI b INDRIL, FrITER A2 RERSCHRBIEHTH S L0
NTWHZEbbhY, HRMES HE & HH,2011) °, x—2AkI78— (Tva7
TTUY & AL ART R, 2000), BIEED (EH, 2004) 2 EZ0EMITE
o722, ZHBICELT, BofEn—HE (5, 2002), ik (L6, 2012) 2L
DNUDS BI-BEROBFHIZ < BZ R T4, BAIOBEROMIAITIZE A LR
T B,

BROERNZMRT 52 L1E, BOEMICEMRT20HICE EELT, F—A kBT E—
RENEER OFEM R 7 1 7T LOERICRAI R Th D, £z, KITEEECEEILOME
BINAEDIEWIZRR ST A MV ARG Z/RT 2 ERRE SN TS (Kaiser et al.,
2006), LIC BB IILANAETIIHE OALINTF Y = AN ERT L0 HELH D

(Von et al., 2013),



IEEENICE o 28 L L CTHOMIZH, RiTZ < 0EESCHZE CTlEb T 5,
RaEROTENIERBOMIETIE, BT a—LT IO ERHEESNTND JETS,
2007), ZOWETIE, BAR—LNFMT 2RO/ VT RLF U o7 FLF U o oif
e D EAROBIZER LTEY, ZIMAENHEA IO THEDT L5 Z LAlE S
NTW5b, BORMEZFHMET 2098 LTI, [RE] (Lansade et al., 2008) <> [{TEhFE
fifiy (Momozawa et al., 2010) %] (Lansade et al., 2010) IZB89 2 D%, Zih
O DOMFETITHR TN TN O REWEAINH L Z L 2HmE LTV D, KJVEICET D98 T,
R DB ORIE DA Z TN T 5 6 DR, N2 BT =6 O LIZ K DRI ~D
BswNE DD OF I X > THliL T\ % (Von et al., 2011), HFBIZ %35 St
TlE, ITEERT & OEZHATMELH Y, KOKJE & BB FOBRINIZBERD H D
ZEDBWEESNTVWD (BER, 2007), S 61T, FEIC XD FHEA~OH ) R5E DRRIC
BI9 HHF9ECIE, BIC K- TRRNEZR D Z L 034rd o7 (Ohtani et al., 2017),

A b b A DORRSE 2 F I 2 AEF SRR R AFE T, RIS DM BB RO o T &
W5, BOEEREOODIT—RIZ 20~40bpm FE L Wb TR Y, BERETIHEL—2A
(2 &Ko TBEEE 200bpm VL RIZ72 5 EE T 5D, 2O K D IZEDOLHAIT R & &
B & DENRKRE VY,

A b L RARIEIE THUR FEb- FRRATEE-RIE ) ~Liabd THPAR]) & K TH-
RIEAMRE-RIBHIE R ~&fnbd ISAMR] L23b5, Zhorlliisnhs s, A ML
AR—=HA—=ToHOHNTa— LT I OEE VT a, RBpWIhd, ZiLb DA
N VARG E AR D 7o OIS OFFIRICZR Lz Yo 7 v e LTRIT 2 2 & 03£<
REZT L0, —HTRINCLDWADHFEET D (HP&MHHEG, 2010), 072, %4
RN X 2R 5ETIERLS, IRENRFTEZTRT L2 LIE, B8OOI EE
Thd, AMLAT—H—IZL2W%83M#K (Urhausen et al., 1995) DIEMNITITIR
(Yamaguchi et al., 2002) <°WE#%Z (Van et al., 2002) ZHWCHIZEN TR T\ 5, &

ML A~ —T—& L THEERCRBMEDN S BB & LTE, HRERMICERIRTE 522 &1
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Z, MIERDPBEER~EBITT DM DO—DNaNTF =N ENEGEENLEINLTHD, K
(BT BT & ME T O 2 VT — L DR 2 FREE L2 ST, #k R LR
(Nachreiner et al., 2001) RFHO ML —=7IZF L7726 D (Schmidt et al., 2010)
N D,

PRGMERR & [ UL 9 ICIHRERICHEN WRETIES 528, U 7 H A LA TORE?EH L
W ERZ LT F=UMIESLEICR S (BT & fHH, 2011), FERIS, WERITOPEERNER
BRIZ Ko THHEYRRHRENBEIN D, O ROMERIZE L IR O EE FIES
AALERD TN Z < HY, ZOZ LIFELNZREOEREMEICHED S,

SHIZHBIFALFRLCE I ICFENEMTH D, ITEHWLOTIE, @ikl X 5 EMH
B ORI T H8F%E23% 5 (Mccutcheon et al., 1995), & 0 A 72T OBREGIE &
Gtz it LIise b o 508, iR XD IRME 2 EIE b A b e (RA)ID, 1999),

PRI M B AR S, Ao P R DR VE 72 8D T2 M BREME D
BENTND ZERANTH BN TN D (FEHEAREY:, P266), R OA/LE L ORIE
WL T, "HRAITHERNLVE L EZHRIEL, RIKPDEOREEI- L ORE (xR
& KR, 1988) 7oL, HERTIIZZ L O AEEDRFEH SN TV D, ADTRIRIZBEIT %
WHIETIE, 7 LAFX—RISOMEITIREPAM THS (Sacchetti et al., 2011) &\ o7
WELHY, MEFRZFEOHBENHRE SN TND,

72, WORKZ HWZHZE T, IRMOBEDTZODTEL LTarF Yy —L i
WE Lo 235 (Monk et al., 2014), ZOWFETIE, RO GIEL L TFa2—7
EHHIEIC AN TS, SLIZHERNCE > CalF Yy — L2 EREEE L, FRH & miE
BT —ARERRIC B L2 2 L 2R RTW5, F72, RIRFaLF Y —Z
X AEERBEB L OIEHBEOaVTF Y — BN ER SN TN D, S 5T, EimEL
Frlin G TOPIRT A NVTF Y — VIR OZAC A WIE U7 Tl T A B p R

EOHECFRIROEREIZEND D Z E2HEL TS (Hartet al, 2016), L L,



TS OHFFEITIIEIC IS DEERITEZ HR9E L TRY, A L AITEIEIE L LT
DIFFEHREITRZIT Hhzgu,
ARBFFE TIHPHRIC & D 2T — VRIE ORRGE & R OREE H HILIS T oA AtEZ 5

MZTDHTEEARE L,

2. 5 ¥

(1) S

B, HRUBERPEFE A AT E—t ¥ — WEIREART) TFHE ST
548 (777 vy 27k (AD, JdtfmERRE £ 115% (A2), 79— 418K
(A3), Y=y hT v RR=— 4 16 5% (A4)) BLUBMKT FhR)IEARBRT) <
fBESIN TS 38 (ORE kr 255 (Bl), A=— 4205 (B2), A=— 4L 20%
(B3)) Wiz (£1-1), §XTOHKIL, REMIZL > THFEETH S Z LRSI,
T IRBNE AT o o ECEREAT 7o, AFZEIZIE W THIBUCZE L7z E0E 1 B TIEET
TL, ZLC3EBELE T, BIBONFITIEZETRT, BEAGIETFL2Z L 20K
LiToTe 77, K TREZZITANST-NCHNE 5 2, ST 52 & THIEEZIT-
Tzo ZOFETHIZEAEN L7222 TORITRIMA FRE T o 7o, ARFBRITHEFE R H)
WIERZEBZOKROE L1772 UKFRE S 260029),

FBRIL, Pre O 5 5y, #EE) 20 4y, Post ZfF 5 /I DFEE 30 /0T - 7, EENE, &
FRrIRFOD.OA (20~40bpm) (ZxF L C, 3 [ OEEGEE D04 120bpm LA B2 5 K9, #

Wk LU TOFERER 2 20 2T -7,

(2) PRifLFs JOERIRE
PRRP L ORI, Pre & Post & L, HiUEHICHARE L CREHIREE TORMZIT > 72, 1%
BHL, BRROBHNZRLREBWLAD ZENARERP LD 2 b > TR L7z, BRiIEE
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FOBRIMIZ, BEEENLHLTI0 5LNICETT 25 X 510807, HIITERRETIT
WV, ENENORBUIMED ¥ A4 5T 7 &2 HT X 91T 272, Post [TIEEZE HIFRE LE
B L7z,

B AT - 121, Ao A& T ¥—t v ¥ —TIIFa1 10 F—11 RO R H IS, BRAT
RFTIE 1 FF—12 KD 2 DO TIT o 7o, R RR 5 DIE, ENENOHMERIT X
S CTHIOAREERF A 1 R E R D720 Th D, BENC K Do TF Y — VREDEL
B INRNE D, AR FETOY 7 VOREUIKRFZE L TTo 7,

MEITEHFFAIRICZER L, 18 7 — Y OEsEr (7', H a0 2T 10mL
YUY (FEBRRSH, BR) 25 mL R L, BE%T <IC EDTA AV B2
B (T ERRRSH, R B L, MEE.OHT 4°C, 3000 [Eixs, 10 Z3fE T MiEE 4y
HEL 7z, M= v XU F2—7 (BMEERRERSH, BN 2B L, £ ¢-80°C T
LT,

FROBREY, 77 A7 74 3—7 4 L% — (ADVANTEC tf, #H®) 2R\, 77
AT 7 AN=T g VE—% 18 A X2V, v ~—FRT L HEOMHEIRD Fhgds L O
BRI C R AR IA AR IR 2 BB L 72 (&R 1-1) . 1 BIOEECHiIROFE TR 200pL 155 729,
Kb mE LT, RREGATEAMIL, B M)y MBI =0 (O£ 0.45n, B
FhRER A, [L) IZ AR, 4°C, 6000 [H#s, 10 /rMICERE LoBixiT-72, Fohi
I v~ F 2—7 (BM SRS, BN IS TR L, HikiE, fiEE -
80°CIZ THRIFE L T2,

2 LF Y — L OfEHTIZIE, EQUINE CORTISOL ELISA TEST KIT  (Endocrine
Technologies, Inc. U.S.A) Z Mo, WmERAF L7z E4 100pL 7z, REOT v
A 13 100pL L EO M EEEZHER CTE LW ERFENICH 72720, T2V A FaiE
ST BT ORI Z 50pL W TR IR AT IAT o 70, o 7L Ot 2 ERlE 1T
W, SEEfEE W, Tr— R —H—Fv A a T — ) —F— RNT—RF
MX BT-SMATBL (M &S « SA A o A A= 7, W) 2RV, g
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TFNDA Y NTT A OEEEIT 6.0%cv, [RIKDA > NFT A OEEMEIT

4.6%cv ThH o7,

(3) LomifllE

B oL O E AL Z —POLAR RS800 (Polar® Electro Oy, Kempele, Finland)
ZHWTHIE Z1T o 7o, ODFHZ B OIS A, HAOBKOHITZER LI (17T
OB O RREREZFHI L7z, Goh7 RRBRENS AR EE 2 RedTz,
\Z1%, Polar Pro Trainer 5 software (Polar Electro OY, Kempele, Finland) ¥ X O
Kubios HRV  (version 2.0, University of Kuopio, Finland) % HV 7=, & B EIZ 0.1~
0.5Hz, {K/EHI8I% 0.01~0.1Hz IZRAE L, SMUEZ FROTEBREIT 72,

EBRITAZE X, BAEEIT 72,

(4) HFHEHT

BONT-T —Z OFATICIL, EBETE TOaLF Y — LBED L2 e D H 5 t E
ZRWTITY, I =L F Y — VR & RE T 2V F Y — VREOBRIZIAET ~ D
NEATFHBICREAR E 1 &K - TREGHLEE A 1T 5 72, DR DMNTIZIE, SMVERCFHRIAR ATRE T
b oTeT — & RO TIEBET & EE T OEZ, ISDH D t HEz Hviz,

E, MR EAFHERED D WDITRAE TR LT

3. & B

AWFFEC LD, 1EK) 5 75 OERECTHIAROFE T 200pL OFREO LRI AIRETH > 72, F

72, REOZWHDIRNEIE, 5oLl EORHZDT 5 Z & THREBORIPAIEETH -

776

12



I VTF =V OFFNT OFER, 1M (n=386, 34.53%16.98ng/ mL) BLOYEIK (n=
36, 17.97+6.72ng/ mL) M5 A LF YV — AR+ SN (F1-2), 5 DIV
H LD, AT OMBREUC L o TIRER LIkER, miEh oy — ekt
LT, WEP =L F Y —VRE, AERIEOHEN GO (rs=0.5, P<0.01) (X 1-
1), Do ZiE, EEET (31.71+210.73 bpm) 2k L C, @ (150.71+22.44
bpm) DHBEICEWAERLE 2D, BIE LSRR 2572 Lz (K 1-3),

HEE O TOLEEIIEDH B t BRI L > TREZIT o 1 ER, M X OE T
ANVF = VOEIZEBREIAE Loz (K 1-2), EEIRO LTV — VREIC
BWT, FHMOBEWVICEDEZE2RON, &imE (20l L) 03Ty — R
(18.55+5.86ng/mL) (ZxF L THHRE (10 7% LL L 20 BRI D =L F V) — L)
(22.42+2.81ng/mL) & OMICHEFICABERZIGEON R >T-, £72, RREBEND

FoN AEMRAENC S, ARAREIIGELN ) -oT,

4, B £

R 2 FARET, MK ER—O TR TT v A 2175 0fER, WIS b RER R R
/o, R LTy — VRE & i 2 VT Y — VIR OIS, 5RO IEDHBINS
BN ED, FRICED anF Y — L ORIEIZRETH D EEZLND, T ORGSR
1%, BRI Monk HIZ X 58E (2014) B/ EFEETH 7=,

IHIZ, HAEERKREEORELZZR L CYH, FKParF Y — L emffEfharsy —
T Aoy I ARBRISR 2R L TV, IBEIRTR OZRICE LT, Wik & miE e HITHERE
BIEELNRD-T2Z D, ZOLVOEHTIE A ML R 256 71FE0L0
TIFRWZ EAVRIR S LTz, Zaud, SERERNH ZA0 BB 2RO TV 5 HAE %
ThdZl, BRIZHAD EMBEARNBDRNoTeZ ENREEL TWDHDTIERNMNE

HEZR L 7=,

13



7 EBRE L RERIC L D, AT =L OBEINSE VR B o 2 & O
(Freestone et al., 1991) 726, EFREDOWRWIHHEFREDIL, Blcl>TA ML RADD
BRWEBI Th o LB DD, BEINFICLDRIGOENE LT, HEICLDLHELDIE
HLAR—At T E—DIFHTIE, a/LF Y = EICHEERENTIR -7 L0 9 Kaiser b
o (2006) bH D, ALy h—0OE L HIEIC X o> T F Y — L OERITZ L

THZLERFHEEINTWSD (FHEDS, 2007) Z&nb, F—RAtTI7 =728\, =

h

NTF = VEFHIT D ZENEETH D, £z, A/NTF Y —/UITFERIC X DRI
L7\ (Hartet al., 2016) & W o7o@iE b H D505, AHIFEOR RIZBNTHERIZ L DR
BT,

BAERDO ML —=27TlE, 200bpm £TEHFTLEFDONTIEY, AR TITLHIF
(20~40bpm) D#J 3Ll ETH 5 120~180bpm £ T LIF D L H#HI Li=23, =LFY
—NAASDRISERTIEETIERr o7, Fio, Afix 5 2 2RFH & ORRICE L T, #E#)
BitG 5 33— 712720 16 3T THEICEWRER & 725 (Schmidt et al., 2010) &
WO IRE S H DN, AR TOEE M (K 2045) TIE, BICHLTarFy—io
FREZLELTIEETIE o7,

LL, AFFEDHRKRO BRI TH L Mg a/vF Y — VIR EE & IR 2 VT — VR
DEALTIE, BI7 & bIEEBFTE TORFHIAEZEIT RN 00, RRFOaLFy
—VIREOZAGIE, MIEPaLF Y —VRE E OBRIER+2ICH DL EZBbND,
BUE, HBOREEREHWEAHMEIZIIREENOLONIZEEAETHYD, F—AETE—X
FEASE eI DL 2 B O AR BRI IE, MIRRRICED bORIZEAETHD, L
ML, RPOEERIZ & - TT 9 #HlCIE, BRx 2BERRH D, ROBEIL, 7VvT7F=
WX DMIENKIEL 725 2 &0, MARERBANEE: 2 &, BREUE TSR )5 2 &
MR E T2 o TS, MEE R & MR T ORI 2 F TR IR W TR, BRGNS
% 2 & w72 AFFE (Schmidt et al., 2010) &, EIKRIZ L > TIEOMHMENGE RN -T2

%% (Pell & McGreevy, 1999) OXEFBFEL TS, ZDOXHIZ, BB\ TaLF
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V= VATEICHER Z2 AN D 2 EITARTZ L ITRDO LN TN D00, (KIRE L TRRBIEF
EL TS, FEHAWEZGEE, BRNERRFMEICE 224 L7 7081 AREDH L Z LA
SN TS (Schmidt et al.,, 2010), ZHHDZ &b, RIRFEYZAREHE 21TV 72 RS
WX 2N ST TIVITEER L,

— 5 CARMZEDIRE & ATz 2 v F Y — VO RIETIE, miEfharT ) —RgE s ok
EITITRFEZEIRIRER S, S OICHARBERER S T, FLERITRDLELD Y T L4
A LIRRENARETH 5722 £ Monk & (2014) (2L > THESN TS,

IO LN, AMLVAOFliZHEE Lic A A~ —T—& L TORKITAHT
bHENZD, BMICAREED Y L~ B K DBIRIL, A S Th D Z L, 50pL
TTY wvBADRFFATATEZ E, FRIKOEETHRINTE LY, A%OICHIZBW
T, AHRBERRONTZEVWR D, FREIICRINTE 2REREZHANDLZ LT, 4%tk
T R — ARORERGE RS OB A U ARHEA FEETH Y, EOMEMENEE D
NI END,

D ZAVE TORBERIZ, Tk ORBBATRThoTlz, +oBIEBTni, &
DERIMITHRIE S TH L0, — IR GRS D &, 13& A EDE NI DL DR ERHAT
a7, LovL, RROBEETHIVUE, EIRFFICEERRERL TH, SRTEE 32 &
XIEEAER, RIFRICBWTHIBUCEE L2 [EEE 1 EITIRIEE T L, %< T 3HRE
Eole, BIBONFIZAEZETRT, sl E TTF52 &2V IR LT, £, ¥ L
BEZIT AN NCHNE 52, &5 2 8 T E T 72, T OHIETHRICHE
ML TOBITREAFRETH 72,

INHDZ LD, BxRAEBEN/NT A—2OREIZERRITEATHL LB ZHND,
SO, PERITEICDET OQWMSNTEY, BEOTTH LWREA IS b7
D, WEHRPRE WS T L THERIAES THVEFEEbEWEEZLLND,

SHIX, AT a—NT IRFF Y MU R EOMBMRERE B L O AT Y — LSk
DARNVE 70 EDORIEDRIE TRIRENRFET D Z & 23K B D,
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FG & FRRICH OB COIHMES D, BAEOT YT U0 HIRIK - MEHK - ik 2 BRI
L, anFV =IO EIToTofER, MiE & RIRICHEBE2E 572 (Gundlach et al.,
2014) LOHELH D, HKEFL LI RRRUFERITITHORKE Vo 2B —fREICEE T
b, PRTEYAITFMHIC LV RAESCHRICEE -T2, ZHUTKIROZERIC
fEoboEshTng (Ei 5, 2001), KIESLCEERIO A b L AFHMICIE, LM,
HAOGE T O AEBRPREZIT> TWD, KOOGS, kA b L A OFHEIC MR
RARIBOMIZ HERIMIZE > TEMEL TV D Db d 5 (ARG, 2012), £, ikl & ik
A L AOFHEIZE LT, Mg 2 VTR L TV D30 521 5415 (Rose et al.,
1980), L2rL, AADEE, EHEBELZ N O TE 528, HALFPAHF L V-
%A, MERSOK, MERICEHD S5 525700, EOICKITIHRERE L TORANRETH
D, MRICHEHDIENZE AL ETH D, Lo CIRETEND Y TIVITEREL, IR
RMERIZ L > TRl 2 Z L1272 b, LnL, ThbHoH 7 Aofs, fik Lzl dic
BREUFERCUB Rk 2 i E 2 5, 10, THT 0 X 5 R AsmoEERHEICE
WTh, YU 27 0H L MRICHEL T, RIREZ MWD Z & T, L0 ZEITHOHRERIC

YT INVDOBRENAREIC D LB 2D,

AWFTEE, WOERMEIROH o 7 e LTRIROAMAMEZRL, SBHITA ML
Al & L TOTm AR HTR Lic, gt &R o = vF > — VDAL
DHBEBERA R LIZZ NG, ERFPOa LT Y — VREOEFEMEITE ., bl X
D, BOEHKNT A=2IZELT, LYIFERENRERET) 2 LIIE~OABEZHEDL
T LK, EfRFHEARREE 0D, £, ATV — LIS OMRMEWE ORGE S W]
BETHD I Lnb, Hl2MEcR e LA 2 LRSS,

BB, RAEIZBWTOHRINLF Y —/LOEA T ng/mL & Lz (L5, 2018),
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6. X%

EEF 11 P~ —IEIC K DRI OBREU 5

O TR, mild 5 £ TORE, ATHALTROANE DRSS TH D,
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#1-1

RS O dntE - PERI - il - B H 5T

i P PERI il R iR
A1l 757 L 26 HEEEERF
A2 JbiEEfE o 18 A FEITE—kF—
A3 T oL—H 17
A4 Vv hTr RR=— o 16
Bl A= 24 FRAART:
B2 HA=— Yo 19 SrEEWTEAFRE
B3 AR=— e 19
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#1-2 IER X ONRIRD 2 VF Y — L DR

LTS L

4% (ng/mL)

FitE (ng/mL)

n

Min

Max
Mean (+

S

D)

36

6.36

51.38

34.53 (+16.98)

36

2.79

26.39

17.97 (£6.72)
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1-1 e p = v — VR & R = VY — VR OFRRE
g = F Y — VRIS LT, R =V F Y — VRS, AERIEOHENGES

7= (rs=0.5, P<0.01),
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1-3 EEFTE OO D2

* %

180 ‘
160 T

140 1
120

KL 5 t EIC X DiEEET (31.71bpm £10.73) (2, E#Eid (150.71+

22.44bpm) FHEIZEWEER L7572 (mean*SD, **F<0.01),

22



BT FEiKEAWARLGEDEORHE

ABRVRIEREE LTUL, arF Y —LOMICET A NATr R EDFLVEY, T KL
FURINT R TV b nofchTa— L7 I Rndbd (Halter et al., 1977 :
Sothmann et al., 1991), F£7-, Ziultro h=r2EH7-E /7 I HEECITENCE
WCHERWE THD E SN TS (Gamaro et al., 2003), ZivH OHEIZE DAL
BURREAFIN T2 9 A THEETH D,

T RLTF U AT, MRk A SR D AR B AT AR OTEPERFIC IR R > B b A
Ehad, ZoEME, ANCAT BlxE, @), RE, i, BENA L AER
TBEE, R ICBWTRIS, AT RLFU iR, BIBBELS b ENS (U
T a—LT IV ORBHEDR 20%5 /LT KLU o Thd) B, BERT5 /40T RL
TV OFEERMEIRIE, ME 7R 8 & ET D EMRN DDA LA — =T h D, i#
H, BRI L o THRIBEND 2 LT FLF ) O RESITECHITRB S D3,
BIZEoTHINEH, BEhb, Lnl, DEDO AT KLU U ALEIZIMR I L
L, BNEZERT D, REMROEWIEEREC, iRt Shsd 7 v7 RurF ) v
BITBIICEEINT 5,

BT 2B HI% TOABMZLIZE L TIE TIZW L D00 Thi T
5o hly FINTOEIREZMPOAREE B-=2 N7 4 ORI LEHE L2 b
D&% (Mehlet al., 2000) 75, HAENRKE N & THLRXTRHAET 5 2 LI3EEL
WE BTN D,

BB 2R E OWEE, EEYRECRIEIC L2 BN ELOREICHW b
TWED, Y7 LTRSS 2 L3 <, BREBUCIERAMNED . — )7 TR
BIZHRRTE 20 7ML, ZRENOBENH D, WERIZITERIET D 7K 23 E O # il
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IR AT R T TR 67009 2, BREIC X o T A PENEREEIC X o TIZAEhEFE )48
M2 D, FRCEROWGS, BEON AR, 728 Lo 7o Rilid) 2 B0 bk < FE2EICFH
DIND, RRPEEICEBWTL, MIENKLIET/R D 2 EOWLENORIEBRM A ZET 5
VERHY, RGN ZIT) 2 EAEELY, LL, RIE 7L ERWSZ & T,
IRHDOUENRTH D LB R T,

ATV MT A MIHER LB o TIE, O (HR) IZEOKEOREE LT
i TE 5L sh, HR OFHNITE Z5HEd 5 —2D Y — /il 2 5006 Ly
(Visser et al., 2002), Z DHFFETIE, BiskE LB OBIMESL~ v F U T OESVAEE
IZRBEEZTEY, BEERED A A— =2y 7R 0EE LTO0RUE, BHEK
CHAMUVABRSNEREICBNT S, L EBWIHLATE S LTS,

EHITHIE, AMOBCREZET 2 L0 RIT8Z /R LY, THILIZV T2 REHED
RO TS, B bOBRENBIBADANIMARIC R 2L bHD LV, Kbl
BREN Y v T H2EZTNWD L EIHESNO LD (HIZRAZRVWHD) RV, M2z
TL 2 b DI L TRHRESLICESET 5, ZOX ) RENIENBETHLIHMERETHS
R, ZORE (MR ZTARD 2 LTRSS TIEARu,

tr b= EEEOMEIIANCBNTEZLHY, BiFO=a s bo— i+ 5tr b=

Y DMNEEREE 2T O T ERME SN TS (Crockett et al., 2010) 7=, &
B k=TSRSS FET D 2 L by o TS (Stahl et al, 1983), £z, 7TH 7
PNZ RN TIE, e h=r 00w E BEIGHEICIIBLENH D Z L AHEIN TS
(Kalin et al., 2003), 6D 0D, tu b= ORIEIXEOEHRELZ L DX D
IXTEETHY, MR EEEBOFMARETH L LB BND,

2O LEEBOREEH LN T B, aVF Yy — oz vy KLy, 7R
LUy, R=RIvBIltn h=r R EOAREEZRAET 5 Z LITFHCEETH

b Mt r b= Ff/MiEFEALTEY, Y9 XA~Fovo b= &2 ELHIET D
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ZXFEE LW, Fmh T a— T R ORIV T LI FICHEWE LRV, b L
BiE (FiR) < HEMECTHIVUTHEINTH D & 27,
AWFFETIL, RIKE O CTHBARZEMEORENARETH D0 ERTFT L, S Ik s

DB Z T, FIROAAMEZA 6 LT,

2. 5 ¥

(1 EHES

FEBICH ORI R RER PR A AT E—t 2 — (FR)IREART) THE
SNTWD4E (777 kv 275k (AD, JbifpERfE o 11 (A2), 7/9r—4 4
187% (A3), Y= v b7 FR=— 4 167% (A4)), BRAIRY: (FhZ)IRAEBLR ) CHA
BEINTWD 35 (OKE £ 255% (B1), A=— 4k 20 7% (B2), A=— 4t 20 7% (B3)),
EANEDDOFFEREK B (Erxy b)) WIARTHET) CHESNTND 48 (1
7Ly Rty 208 (B1) , 797 ®> 21% (E2), JbifpéffE o 14 (E3),
N7V A= ' 195 (B4) Zniz (R 2-1), ThbHDOEIE, RECHEN WD
LR BRERNC & o THERR S 7z, AEBRIIHEERTFIMFEREZEE S DKROL &, 17

7= OKFRE = 280140),

(2) BRifF L ORI

R L OMRIIZ, 45 1% & [AHEIC Pre & Post OZZEHFICITY, BREHBICARRE L TIT
STz, BRB I ORMIL, BEEENSHLTI0URNICRETT5 X 9128507z, Bl
FERRPIIT, TNENORBUCEED XA 5T 7 %L T X 547-72, Post ITEBH 4 E
LICIRE LEREL LT, BT T > TV D808 L OB RE & Lz,
MEITEFEFFIRICZER L, 18 7 — Y OiEfEt (7 ekdlatt, ) Z2HvT 10mL

YUY (TEMRASA, ) 125 mLEREL 7, SREEZ T <2 EDTA AV EZE25k 0
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E (TERASH, R B L, MEAE.OHT 4°C, 3000 [E#Es, 10 2fE Tt A 4y
BEL7-, ATy X F2—7 (BM MRS, B0 (2B L, fithr £ T-80C T
FEL, SBon-imiEL, 200u L 2EET A I FICRESETHT a—LT I U afh
L7z, fHHBLERRSE T Lzt o 7 Lix-80°C THRAT L 72,

IR OBRBUL, 7T A7 74 /3—7 )% — (ADVANTEC tf, #x0) iz, 77
AT 7 AN—=T 4V H—% U8 VA X2V, Pi~—FRIZ LW EOMIRO Figdk L Ot
BRI R A BRI A B L 72, 1 [RIOERBCC AR PFE TR 200nL 5 5728, #50FL
oo RREEGALEAHT, B M)Ay MBI =A% (B0 0.45n, ARGk S
#, B IZAf, 4°C, 6000 [BlEE, 10 0 MICRRE Lot a1t~ 70, £ 0%, Ry 3
WBREAT O 72ty U By MR = (BN 0.2p, AR SHE, ML) 250
T 4°C, 6000 [Alfis, 10 MICERE LBRY v R B A2 1T o7, BT a—L7 I OHE
IZBWT, BE 7 BT 2RI & RS 7L 2 i 24T - 72,

—F, Ba h=E T A FICRAE Lz, 7 I ORER, FEO0.02 07
ANE—F AWTERE T R ZAT S 2RI T0u L &S TV F 2 —TITHHEL,
0.5mol/L FifiE % 20 u LN LEER G & IR T2, S HICHEMERgEL LT Y T rT ) —
JVHEEE 10pg/mL % 10 u LI LIRE L=,

IR & MAE DRI L= 2 D HIZ AT > 70, RILERAAT o 7o o V3T £ C-
80°CIZ T IRAF L7,

AT a—=NTIVEBLOE /T IVOREILE, mEEEs7 e~ 7T 7 40—
(EiCOM, ##) ZMW\WTiTo72, BT a—n7 I ORlETHE S 5 2 EICOMPAK
CA-50DS (2.1mm, id. X 150mm) % i\ 7z, 7 L7 7 41X CA-ODS (3. Omm, id. ¥
4mm) Z Wiz, BEREIL 25°CE L, MEMEIL 450mA, BEIFHSEL 700mg/L1-4 7
ZANVKET R D ABXOS0mg/L &L, A% — T 12% & LT, fEATIRER IR

# 230 1 L/mim (23T 80 47, 100 p L/mim (28T 90 43 & L7,
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o b= OHIEIZIE EICOMPAK SC-50DS (¢ 3.0mm, id. X150mm) %, LT
201Z PREPAK (¢ 3.0mmX4mm) %Az, sREIREIX 25°CE L, MELEIT 750mA,
BEAIL 0. IM EffR-7 = fig Ny 77— L, A — T 17% ¢ UT-, FENTEREILFR

# 500 ¢ L/min T 3057 & L7z,

(3) orillE

B oL 0HE AL # —POLAR RS800 (Polar® Electro Oy, Kempele, Finland )
ZHWTHIE Z1T o 72, ODFHZ B ORI A X, HEAOBKOHIZER LI (117 T
OB O RREREZFHI L7z, Goi7- RRBRENS AR EE 2 RedTz, B
(21X, Polar Pro Trainer 5 software (Polar Electro OY, Kempele, Finland) ¥ X O
Kubios HRV  (version 2.0, University of Kuopio, Finland) % A\ 7=, & J&EIEIZ 0.1~

0.5Hz, {KJE¥H0% 0.01~0.1Hz IZFRE L, AIEZBRWTEREIT- T,

(4) #EtI7ik

MEF R L OREETOT7T KLvFU sy, JA7 RuFUy, R—=R2 U &2FBEigicsn
TAET = DOIEVAHBERE 2 W TGt 21T > 72, 72, 7 RvF Uy, JAT RFLr
Uy, F=I U OE#HHIEORELZ ZNENRIEDOH D t REEZ AW TITS T,

£, FAEGITCORBAITY 720, /AT KLUy, 7RLFU Y, R—=RXI20
AT DED B EL A KD T A1I~B3 DIE#E L E1~E4 DIEHEZ U = LT O t EE FW
Tre# L7z,

DAEERATIC XV S o7 LFHF fEE, /AT KLU v odfbi&s, AT~
DONERARBIRIKIC &> TREEIT - 72,

B E Nzt e b= TEBHIER TCOlRBZXISOH 5 t REEZ W TITo 72,
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3. & B

T FIC K o THER LRI o 7 g, s > 70 &[RRI A AR CTh o 7o
(1% 2-1),

MAEF 72— T I OREDFY) (£8D) 1%, /LT KLF U > 451.36 (£203.88)
pg/mL, 7 K1)V 187.37 (+291.32) pg/mL, K—s%3> 351.37 (£124.11 pg/mL)
Thoiz, I LIZFRETOREDFY) (=8D) xEhn<h, /T Kb U 93.87
(£174.56) pg/mL, 7 K L7 U > 162.47 (+399.62) pg/mL, F—/33 > 357.36 (+156.67)
pg/mL TH -7z,

AT~ ONENAIBIRE R FAW T, T ORE & Mg REORGREZ RO TER, /
NT KL FUy, 7R v, R=RIvOETITBWTHBERSG LR (F£23), /v
7 FLF U o ofERET 0.4 (P<0.01) (X 2-2), 7 KLU BRI 0.6 (P<
0.01) (X 2-3), K—%3 v OMEEFREIE 0.4 (P<0.01) (X 2-4) ThHolz, EEFIHE TO
PG CIL, M SRR OB T a— T I RETCIIEER ERIIA e h 0T, Fz,
JINVT KLUy, 7T RUFU Y, R= I U ORIEOEN LB LEE RO TRFETHE L
TW5 A1~B3 Of5 &, FEMEREZR CTHE SN TWDED E1~E4 D5 & 2l L7-
fER, FRREECAEIRDLIC X D METHRETR/ LR o7z (K 2-3),

tr F=C O ORE, B SATERE (£SD) 13 2.11 (£0.14) ng/mL TH -
oo EBETREOEICH N T, HEHNRAEEIS LN o7z (3 2-4),

R-R k& &k 7z LE/HF (X LT, Bk 2 V7 RLF U v oBfbigE AT <O
NERZARBIFREUT K » THUE 21T - 1o R, A ERIEOHBENS b7z (rs=0.7, P<0.01) (X

2-6),

4. E 8
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AT A=)V 7 I OMBEPREE & RIE TR O OABNT, FRIRIC K S AR 2 L A FF
fidT252THEMTHY, AHAFEEREL LTHFAICERTEL LEZ20MD0, RIS
X DAPRAREEE ORE XA RAIC LD TTH 0, FRIRA DD IR 22 5F
MAREL IR T 2 LIFRE R TH T, RIRICE D T R U o OFHliZs fTREIZ 72 -
T2 &lX, anF =, KV A NV AFHERFRETH D Z L 2 RET 5,
ANTF Y = VREDYE, RHT 4T 74— Ny 72KV ERERE S & biEd L, 3
TV T DOEBERSZT LI ENEA R LA LULEE LL BT 5 2 IR T
2V, L, TRLF U EZHWER L RFIZIT) 28T, L0 EMRA LA
AR THL EEZDND, 7y FOREBEA b VAT DRI O T 2 —1T
Y OREZEIT> 7258 (Kvetiansky et al., 1970) TiE, VKL EZIRRT 52T
AN VARENED E Vol iERNH D, O END, RFRICBWTEO T a—L
T X VORI 2o To 2 21X, BT HaIERT, D WITERFE L TV HIEE) R
LWCHEN Z /el EZEZ BILD, SHIZ, RFETHBELTWADE (A1~B3) &, [
BEREZHIAT>TVDE (BE1~E2) OB T a—L7 I OB bEEZHBELTH, #
FHRAEEIR DT s, BANEEND THHE L TEERHBE 2T
TWeEEZ b b,

%72, LF/HFIZX LT, KT o /A7 RLF U U AREORBEZR L, 202 ki,
BOWFES 2 v FrF Y & LF/HF IR REEZ ELSFHMET 26D LB %
Too RMELEEA ML AIZE > TCTLFHFEE 7 VT R COFER ERABH LT HR
% (Laskar et al., 2004) H®H5Z 05, /AT R+ Y v OiHlizsrH> 2 & T, av
FY=NVDOETITE bR ENRWVAERNE A L B2, KESOAIIRELFMTE S
EEZ bbb, Laskar ©HOWF%E (2004) TiX, REOITa—L7 IV ZFMLTWD
2, ARFROFEERF O 2 vT KLU v b LEHFEOZEE G RO L TH -7,

BOATa—LT I AR LAOBRIZOWT, by RIvToEdHPIzmfoT

KLUy, JAT7 RLF Uy, alF ) —InNEEICER LI E0HE (Kurosawa et

29


http://www.osobnosti.sk/osobnost/richard-kvetnansky-692

al., 2001) BdH D, MIZHLHDOA ML AL aNT Y — L OBRIZBEIL T, HEEA ML 2%
5 2 =R OB b &2 JE LI-AF%E (Wilson et al., 1988) 2% %, Z OAFZETIE, a/LFV
— VOB o= b OO, MEFROH T a—AT I U OREIX ER LT,

RIZBFDHTa—LT I OF{KIZBILT, ¥HS (2003) 1 EL@EmHE ANEHERE TON
TEIEENC ROV BAENE L TV D% B A WDRBICH AR T T a— A7 I VA EIC AL
TWebHE LTV, —HFTHELONZE (2007) TIX, ROBEEWEL —fETHiL,
R NS — A TOIRE) CIIBRECHRIRUTK L TEGINAEIG S TE D Lk~ T
%, Piven 5 (1991) 1FADEm =% L Wz, ZOHRETIIa b —/LEf
(97. Tng/mI)IZ TS (230.70ng/mL) (IAEICFEN-T-Z 2R ELTCVD, L
/L, Platelet-rich plasma % Wzl TH 0, Rk ZE AW TZH®EIZ20,

I HIZ, AZETIE, e b=rokkit (B 2.11ng/mL) AAETH-/, o b=
Y DLW ONT, SHEORTFBEO RIS Ko T ENRE b o7z & Ot (Bruschetta
etal,201) BdHd, ZOWGTIE, FTORBENTERSBED T 07 mBEL v 5

ZESTRENRE W EEtr h=2 L OEN TR TN D,

L2, AR CIEERr b= OEICITEAH Y, AREOT R TOME YT 5 Lqt
MR AEEIB LN o7, ZRRBAE A AND 2 &L OZWESE RECH LGS &
WO TIEEITIE, e b= ORI B LA b b TIEE T Rho ot RSN D, L
L, BRZ L CEBRI%Z T 5 &, A2 1 TEEBFTZ ISRV CREHICA B 2R %
U7, 2, EENC X DB TIIRS, BAFOREBICL > T h=0 DEICHE
G TWLOTIERWNEHELE LTz, Br b= ORDIE, —RIIZA LA TORN
ThiHLEEDbNTWS, LML, Er b=r ONMITERC L > TR S D 2 & B0
STWVD, NZBWTHEER & Wo e HMIRE) 2179 2 L CHEEZICER h = RE
W ER LIz WoleiE (FH, 2007) bbb, ZOZEMND, FEHEEZELETWDER

55

ERBEENEL o2 BOT THEICEr h=U BN FR - T okt LT, HHZR N L

30



—= VT HEBWMTIZETER b= DWW EIEL, BORBMHRRERAIRY B2 &0
TELEEZEZBLND,
RENEDOHEBRICBEALT, tu h=2O5WnlE L TWDATEEER S 5 Z & A3
HEINTNWD, oV Z—ZRIET 2 RIE, AL OMARFRIMES, tr h=r04%
WHIEN -T2 Z LM (Alberghina et al., 2017) S CWb, £72, RO ML—=V
TRV TINEE S OFFFE T, 1TBEIERIES OMME P e b = R E AT B E B ILRT
IZHRTHERBA Z R L (N, 2012), MEEE, KiZhl—=v21ckoTEr b=
VIREDSEA L, AR LA E N, EFLVVICRST2Z & T, HENEMI N L
WANTND, ZRHEDZ LD, Er b=rD5MIEED b L—= 2 7RI 2l 5 72
DICARARBEETHL LZEZBND,

LrL, Er h=UDORBLXEDLTLOITITERICER =0 LoUL a4 LT iud7e
SYANAN

AR OFR 2 D Z L1k b HPLC THIETE 2 Z &2 bn Ll &, &b

D TERED,

2 BOERIZE T, RREHAWICHRREDE ORENTREL /e o7, T ORAIE
FSOWFFEICB N THIRANZ b IO TORMR TH Y, FEIRITIMNIR & FEROE#EER S 5, £z,
Figd 7 v7 KUY ooy & LF/HF fEICI358WEOFHBENE L, AREAEbEE &
L TRIROARAMITE WS D EE R BN,

7z, FERESMHENTENE DS TH, EEIFIEE ORI ORI R ZIT R0 > T,
ZoZENnG, BT TR ML, BBEOFEHTIIRIRA PV AEZELETHRNI L
B LMNE IR T,

EBLIHREAT ST ORIRIZE > T, tu = ORHBARETH =2 Eb, &
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NETOEr F=CDOHRIEIZE, LV EICFHENAIEETH Y, B L AL DOBMRIZEBWNT

b, KOEBHILRIENAETHL EEXDBND,
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6. X%

*2—1 (EREOMTE - YR - Fifn - SF ST

i PERI 4Rl R B MR
Al 757 Y 26 HEEERYT
A2 dbiE FoRE Ty 13 AL FEITE—FLF—
A3 T UL —H 17
A Vv hP Ty FR=— 16
Bl K& 24 RBRATKREE
B2 H=— 19 JrEEEEEE
B3 HA=— % 19
El #57L v R Ty 20  FEFFEERFIEAN
E2 757 tr 21 EEEODOBELRLHS
E3 AdcygEffE 14
E4 ~7 VU H— 2 19
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Tear's Chart
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minutes

Plasma's Chart

B \ -
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EOE
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= ]
27 [==3
i
0f = T T a e m e
5 10 15 20 b 30
minutes
STD's Chart
=
C i g0
41 =
404 ] ;

my

23,578

5 10 15 2;0 2;5 3
minutes
¥ 2-1 HPLCIZXL AR (A), miE (B), A% % —K (C) »ru~v 77 A
1) FZ/ A7 ReFUy, 2) 137 FvFrUy, 3) 1334V e X7 2

¥, 4) I R—=nRIrofick s e—2r 2R,
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350.00
y=0.5114x - 68.47
250.00

200.00

& (pg/mL)

150.00

ekl

._
IR

100.00

50.00

0.00

0.po 100.00 200.00 300.00 400.00 500.00
1 3% o= BE (pg/mL)

-50.00

2-3 METBLIOVERD VT KLU R EOREf%R
AT < OIEMAREIfRE AE VT, RIRTP O & AR E ORIfR 2 RO 75 R,

+43 7 AH B S B 7= (rs=0.4, P<0.01),
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800.00

700.00 | y=1.1363x-24.493
R2=0.813 °

600.00

500.00

400.00

JE (pg/mL)

300.00

e R

iR

200.00

100.00

0.00 L
0.po 100.00 200.00 300.00 400.00 500.00 600.00

1M #F iR E (pg/mL)

-100.00

2-4 MR BLIONEKRTOT KLV B O RZR
AT < ONANAHEIFRE A FWT, TRIRT O & i i B o BfR 2 R & 725 &,

MRS BN (rs=0.6, P<0.01),
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450.00

400.00 |y =0.7233x + 51.601 ¢
350.00 R*=0.3284

300.00 ° °
250.00 ° [ o
200.00 Y

150.00 o

. L
100.00 > & L

50.00

E (pg/mL)
®

R

iR

0.00
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00

3 R E (pg/mL)

X 2-5 MmAEHFIR LOYRET O R— 33 R E O BfR
AT < ONANAHEIFRE A FWT, TRIRT O & i i B o BfR 2 R & 725 &,

+43 A B 7z (rs=0.4 (P<0.01),
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#2-2 FERPBEICMIER T 7 2 —v7 I OISR & A BT ~ > ONEA AR BISREUR

TE Dk B
B [k Rl
n=29 («SD)  (zsp) s Pl
. 451.4 93.9 ok
JIVT R .
' L7 (£203.9) (£174.6) 0.4 -0.01
. 187.4 162.5 *k
TRLFU )
LR (£291.3)  (£399.6) 0.6 -0.01
N 351.4 357.4 ok
—/\IY .
¥ (£124.1)  (£156.7) 0.4 -0.01
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25.00

=
==}

20.00

15.00

10.00

5.00

FTHR/ILTFRLFYCDELLE

iR

0.00

a4 4.5 5 5.5 6 6.5 7 7.5
LF/HF{E

2-6 LF/HF &k 2 v7 FvF U o2k &0k

AT < OIEN AR E DORER, AEZRIEOHENE L (rs=0.7, £<0.01),
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# 2-3 FBERITOBEWNCE DT a—1T 2 DL

R ERTE S i

Mean = SD Mean = SD
JIVTRLFU -7.09 £ 25.19 -93.44 + 310.78
TRLFU» -1.80 = 16.12 -8.00 £ 230.04
R— 33 11.62 + 44.35 -94.63 + 406.16

7T /fo‘@)t*ﬁﬁf
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#*2-3 twu b= ORI L EERTE TOM

(ng/mL.)
Pre Post
n Mean = SD Mean = SD
Al1,A2,A3, A4 23 2.74 £ 0.98 2.3+ 1.76
Al 6 3.21 £ 0.82 4.24 £ 0.59
A2 6 2.62 + 0.63 1.71 £ 0.35*
A3 6 2.06 £ 0.85 0.81 £ 0.65
A4 4 1.6 £ 1.09 0.47 £ 0.41
XILOHHUEE *P<0.01
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®3IEEORKEYANVETIXFV R VDORIEE R—1RI Y, aiAFy—nLon
BEf%

1R EE 2TEOMEND, RIKOARMESH LMol 2 b &, FRICE5E 25
AR 21T 0 72012, EHICAF U M ANESEZH T, £2, A VAT I H—
R EH OFBIRE G &, AR BISICBRIER & D DDy, FHMiEIT 7,

Fx T Y AATRFRROME DN Y, X P U REMR ELBRRH L L ST
WD, XY RO, 1906 FITA F U ADANU Y —F— LN FERARLE L L
THALEZEDWBED THY, TORZOZEREENL OMRICL VAL E -
2o BWICEIT DA T b U ORIRICIE, BREICRB O T2 REM O FIE R HIE
(Dwyer et al., 2004 : Finkenwirth et al., 2016), RFFLICEZE 42 B JIFT L7~ (Negrio et
al., 2006) 72 EHIEREND D,

FH YRV ATHBIEANRY b T AFERHT RS D M RETE M O S B AS Y 22 AT 1 B
B’RdHDEFPONTRY, TETITNEEL LTOFM S Sh (Guastella et al., 2010)
T3,

2009 4, Nagasawab(Z X > TAE~Xy FOBRIZENT, fild e R EDBRICAF
TR UBEDL Z LS (2009) Sz, £72, Handlind ORE (2011) & HFED
L, Ry FEBITIETAERY FOIALF Y —LDROIRF XL F U HWERDE
DRONTZZ &0, AT I L NEDOMTIRFERROZELN ol Z 72 Y, NEEWD
MNP VITIEAF Y U R EONRZELDR B D Z L TV D,

L22L, NEDIEINCBITDHBOAFY b NTEEHAL NI TR, RO
IZBWTIE, E#ETE O ka2 R (Mitsui et al., 2011) °d 5V THER (Spengler et al.,

2017) ZHVWTEHMELTWA, F7=, ARNCEHBW TS ARSI IMER O ANIFE L A
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EThsd, ZHHIIHRBICEREBN TR/ 7 v & LT OBFETITHOIL TV A 73,
BOGEIFFRIZIT) ZERE LY, BREM THLEIE, WML LLORWEHREL
RRT 2178 % T 5, ZHULNIENICHEM O E > T0D Z L 2BIRL, 7 g
ELTHWAZ LiF#ELW,

ZIT, 3ETIE, HFREICREN TELRENOAFY M vaMET LI LE, £
DEACIZET 2R AT o7, ElAFY by roffiicanrsy—iu, F—=RIvREoD
DE H FRRRICIRIT 21TV, £ b ORREHR~, S HICHEOREICEAL T v —h

TEZITV, ZNHDOFWE & OBIRE T~

2. F ¥

(1) BEHS

ERRICH O BIT SRR A A T Bt v ¥ — (W) BEAH) CfE
SNTWD4E (777 kv 275k (A, JufpERfE o 11 (A2), 7/L—4 4
187% (A3), Y= v b7 FR=— 4 167% (A4)), BRAIRY: (FhZ)IRAEBR ) Cfd
HENTWD 35 ORE L 255% (B, A=— 4 20 5% (B2), A=— 4 20 % (B3)),
W ERFCHE STV D 380 (ILALUR EBPEH) (AR =—F 4L 155% (C1),
WIRE 46 227% (C2), ~7 VU A— &2 17Tk (C3)), BLUIEEFITEIEN EPO
R E e ) CEEINTWD THH (K=— 4 18w (D1), A=— 4k 21w (D2),
7+ —4— 4 155% (D3), R=— 4k 287% (D4), KN=— ko 27 (D5), JtifE&EFn
fi o 205% (D6), R=— ktr 145% (D7) Mz (F3-1)., ZNHLDEIL,
ICRIEDY 2N 2 & ZEREERGIC X o CHERR S e, AEBRIIHEAURERFEMEHRZE SO

RO EITo 72 GRRE S 280140),
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(2) BR

BRI, 1%L FARICHOFEWOThE2 SO IIEEIRT L LTO Pre, IGECMBEAT
o721 & LT Post ZZFRIRFICERIRN, §HIXIE 5 O v CE O8R4 1517 TITVY, Pre & Post
ITEFPEARE L CTYT 272, Pre OFRIE, BEEFEOEEGICHRE LI BEENBITH
X980 7=, Post [TIEINZIE HITMREE LERIL L7z, EENIEFIT > TV DiEE L OERS
FRELE L,

RIEOBBUL, 7T A7 74 /3—7 )% — (ADVANTEC tf, #x0) Mz, 77
AT 7 AN=T gV —% 18 %A X2V, v L~—FRIZ KV HEOMIRD Fhgts L O
BRI R A BRI A B L 72, 1 [RIOERECC AR OF TR 600pL 15 5 728, £ 15 /35
L7z, BIREGATEAMIL, B MUy MEI=BEOR (O£ 0.45pn, ARG
Ak, [ AR, 4°C, 6000 [Elfs, 10 pEICRE LaiE T o7, A% by, B
L anF Yy =V ORED T DIZHE T 400 p LixT v F 2 —7 (BM #EEAS
ft, ) B L, R E T-80C TIRAFE LTz,

2 LF Y — L OHIEIZ I EQUINE CORTISOL ELISA TEST KIT  (Endocrine
Technologies, Inc. U.S.A) ZHW\\7z, HIEITHE 1 = L RRICIT- 72,

X% F U ORIEIZIE, Oxytocin Enzyme Immunoassay Kit (ARBOR ASSAYS,
Inc. USA) Z AW TITo 7z, RIRIFHE 28 FICllE 21T o7z,

BT aA—=NT I UOREEDTZD, DD 200 L ZHWTERY VX7 WE AT -7,
bbby MUy MBI = (O 0.2n, BHGHEKNNSH, ML) ZHvT4C,
6000 [Elfx, 10 /3ICRRE LERZ v 7B AT 572, £/ 7 IV OREIZBWT, R
VXY FATO TR T0u L %34 T VF 2 —7 12531 L, 0.5mol/L FEfig% 20 u L ¥ L
BEROG IR, SOICHEEREEL LT 3,4V Radx ¥ 7 2 v 10pg/mL %
10 LI UIRA Lz, RTALBRAAT © T2 JRIR IXARHT £ T-80°C TR AF L7,

AT =7 I OREICHE A L7z 7 21X EICOMPAK CA-50DS (2.1mm,id. X

150mm) Tho7=, 7L U7 AL1X CA-ODS (3.0mm,id. X4mm) % 7=, XEREIX

44



25°C L L, JNFEEIX 450mA, BEMHHSEME 700mg/L1— 427 X ALK T U v AB X
WN50mg/L & L, AH =3 12% & L=, fENTIXFTE 100 « L/imim & U, 23 HriEE

90 3k L7,

3) 7 —*h

FBEEBIOAS VA NT I =2 K57 v — MNREIIS MR CRE - R8I Eb 58
IHKHE L7, 7> 7 — MiZ Momozawa H OHF5E (2003) % & ICKEOHEH 2% E L
7o HEIX THRB oK T4FanD) TRy Tpe) TelgErE) D) (a5 T3RR
T L Lice ZBESRTIMEL, [FH-& &0 TRAr) TR THE
PE] X TR<HETEELRY] 215, TETHYTTES) 2588 L, B 130
IEZ 1/, BEZ 5 mE Lic, 185 ITGECTHETTELILEIT 1A, FEDALE
X558 & Lic, TEMIESI) 1IZZ LW 1R, B TWDIX AL Lic, b D SHE
UL U TIER DR & Uie, E7o, BIZEMERZ A 5 S -CEIA DR, TEEHICEIRT
LEEDORA v b E BRI Lo THZE A RDT. (EEF3-1), FonizmEedx b

vBIOaLTF Y=, R—=RI OB ERD T,

(4) Hrats

FEXY RV Ry, aF YL ORIERERIL, 1EBRTH% O LR E SISO H 5
t REZ W TAT o 70, FE D L ORI LEBICIE N THXISDH D t #E 2 FIV T T
ol XTI ER=ANIVOBRIZEALT, XTI E R ENTAD
% D) SR EZ KD, AT~ v DIEARBIREE FWCTHREEZ 1T 72,

7 v — hORERRE, HER Ok Z —ehlE S B TR X O Tukey-Kramer 5%

ATl z1T-7,
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3. & B

FFT MU DOFER, RO (+SD) (% 81.96pg/mL (+68.04 pg/mL) T
ol ZOWRDA Y N T T v A OEBEIL 6.83%cy Tholz, BIROFIZIZBNT,
RN BB IS DN o Tz, R SRR 2 ROIFER, BLIZIBWT, Pre
(171.7pg/mL) Zxf LT, Post (230.8pg/mL) MR AEIZEL o7z (P<0.03), £ Dfth
DEERIZB O TEIRFH R B EZIIG b r o T,

A LF Y — L OFER, BROFE R (+SD) 13 1.65 (+£1.65) pg/dL Tho7-, =
DEEDA > N T T A ODEEEIL 7.7%cy TH -T2, BIRORTELEICHS T, Hth
BRABATGE LN T2, ERBICHTE R 21T > 72858, B1 2% Pre (1.16 1 g/dl)
2%t LT Post (0.87ug/dl) WEEIZIKTF L, £72, D2 (Pre (1.03xg/dl) VIS Post

(0.35ng/dl) BREETH Tz, —7F, EREL ol filxkbH o7, B3 1L Pre (3.56u
g/dl) (2T Post (4.40u g/dl) &72-o7-, F72 A3 (Pre (0.25u g/dL) VS Post

(0.23u g/dL)), B3 (Pre (3.20ug/dl) VIS Post (4.58u g/dl)) I1IHFtHI0A BT
Moleb DD, [FAEOMRZ R LTz,

F—= 32 U OfE R, EHEE (£SD) 1% 240.43 (£619.74) pg/uL Tho7=, &ED
R4 LIS B WO CRERH 2R B B AT DN o7z, BIRZ LISl Z1T > 7255, Bl

(Pre (205.12ug/dl) VS Post (67.97ug/dl)) & B2 (Pre (108.741 g/dl) VS Post
(12.61u g/dl)), D2 (Pre (1.52u g/dl) VS Post (0.60u g/dl)) IZAEIKF L, F
7=, A3 (Pre (171.58u g/dl) VIS Post (162.50u g/dl)), B3 (Pre (48.09u g/dl) VS
Post (23.89u g/dD)) ITMFAIRABEETIH/ONRD ST b ODOEITME T L7z (58 3-3),
xRl F=R U DfEND AT ~  OIENARBMRE 2 W CTRIEEIT - 72 &

A, mWHEENE LN (rs=0.7, P<0.01, X 3-1),
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D7 OEERIZEBW T, RROT R TOMHTI LI BB IR DR 2 o 7o 7o, 4%
vy, K="y, anTF Y — VO GIERRA LT, 70, MEEOENT I W
TRHBERATHST=2H-7-bDIXE & LTERLLT,

FEERA VA NI I B —IC L DB EF LT BB LT EREDORISDOFER, FF
PR R =N 3R LT e (R 3-5),

T — NORIBEHITAB T34, BEETIZ 14, CHTIE24, DEETIE44015
B DG BT,

T — NORERNG, A VA NT 7 A —REEFICLDHOFEIZ H T oo, HA
TEOREELE L, REEOYEL3.0 (£0.9) RThoT, FHHIZEBWT [XH
S&J X381 (£0.8) #, [FarDy) X381 (£0.8) &, TKEH) 1X3.4 (£0.5) A,
(PR ) 14 2.7 (£1.0) s, TBLENE) 12 2.5 (£0.8) A, (WA 13 3.1 (£1.0) A,
(75 132.6 (£0.9) &, HES]) 1237 (£0.8) M Tholo, BONIAERND,
FIEH AR ZBASARE (4.0~5.08) L L7, [FKH-oR TEEMIETH-T-DIT 4
JHC, Al, C1, C3, D7 Cholz, [Fardy) THEESAHTH-HBIL 45T, Al
A2, C1, D7 CTholz, TKIH)] TEGEHTH-HIL 58T, Al, A2, B2, B3 T
botz, MRE THESHETH-ZHBILT3IET, A3, A4, D3 Thotz, HEME| T
FRAHECHoTHIX 18T, C1 Thotz, NHE THASHTH-HIL 48T,
A3, A4, Bl, C1 Tholz, [EH]| TEEGRHETHoTEIZ1EHT, AMdTho7z, H
1)) CTrESSRETH--BIZ98ET, A4, Bl, B2, C2, C3, D2, D4, D6, D7 TH
o7 (% 3-4),

T8 H [t & — ol B BT 38 & O Tukey-Kramer %4 AW C bk 247 - 72, [H
fig 1) (oxbLC THEEEME] & TEE] PAEBEICES (P<0.01), RWT MRE] BAE
o7z (P<0.05), ZDOMOIEA B COMFIRARZTGONho7z (X 3-2),

CNHDOEBIZH LT, Fiiv & OBRIEIIR bR -T2,
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HHERBRICBWT, o) FZE] MENT W TREIE) & 73l S 7 B 413

C2, C3, D1~D6 ® 858"~ 7~

4. % £

ETO/BOEE L LICAFY My, K=y, aF Y — LOREDHR KR Z1T
ST RER, MR A BTG LNARD o120, ZHUIEEENBEET 5 L HER L7, 2k
FTRFFECNAE R OFHAE T H RIAD FHEIC L 5 BT LV E Vo 2 AR %< H Y,
AFEICBN TRk TH -T2 EZXBND, —FHT, RETOLFT FroRans
V=, R 8 RE ORI ENIC N T, BB O 2 B2 03 8 D 2 & D3 h
ol TNHLDZ D, N&EDOBMRIZIIAKRAED S 5 ATREME @V, £z, KSRy E
BOWFRIEEA VA NI I H—NERLIZE XL, XV PR RF—=RIUEHS
DA LT e, 202 &b, KBOMEBIORMEELZFMT 21T AF S F o0 F—
2, AT Y= AORENFHCEE TH S L B, EEE EiE) 2Emng e,
ZOTRVENNDLZELHLNERY, THITEOFREL LTEHEREETHD EE X
b, K2 BLOEIE, MOBIEICEW TREICL D FHoFHHES GO/ NO GO if#E %=
TolBRIC, FHZ2 D Ty 7 DRBIZLIZE T H o7, I, IF T M ORERE
MEWEIEDHOBIZE o, 2D &G, A% M OMEBENEWEIL, Tt
EOHMERE WO TIERWNEEZ BN,

R=RIeAF T P OBIRICE LT, MERICHERIECHBENE N2 LI
BHOREFMICHND Z EIFEETHS, INETHIZBENTAF U F R F—R3 v
OREITFL /2 EDOA b L AFRE L L TOMFCHRELB I ORRENIZ LA L TH T, H
Ty RETITTOMSEFT T a—1T I ERE LIRER (Podolak et al., 2006),

V77V ROFBR I AT RLF ok R=RIvREL RolcbREINTND,
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UL, BERERECBIEEE & WV o 7 OFHECEIROIEIE L 70D Z L1370
Too RBFRIZBWNT, 2VF Y = VORHZICEIR I LIV -T 2 L iX, BIZHB W TRE
BERELHENMEERNIIA FLRALE L TV o Th A 9,

T Ur— ROFERNG, KFETEHEINTND A1~C3 £ TOHIE, [HfE)) LsoE
HIZBWTH, BEROEANE -7, —J7, EEERERR THT I TWD D1~
D7 DRFITIRVTIE, BRI LIAMEI D3 A3 THE ], D72 TRH 5% & Mifapl) T
R TH oD, ZNLSNE 2.0 8~3.75 SO R -7-, LarL, DEOKITAF
¥RV OIERMENEOVEN S D 0T, 2 ORI LG OBREECIEENC AT 5 IR 0 8
JZXrbDEEZOND, DHOKIEL, BIANLFHERETHOTRLT v I ¥ T
DEVEREE e P TR Z{T-> T\, ZOZ Enb, BEICIDMENLOREEEY b,
IHE R RICEHR L TODIRENZ VO TIE RV EE X Hivd, Viklund H OHFSE
(2010) 2L D&, 4mFRICFH SN ZKEMEZ, BECDIZ>TT A LIERR, &
(DN TR H OEWIC L > THROKESCEIIFHEAE DD Z &2 WG LT\ D,
ZOZENDYL, AZADIFEENC L THAFICOEPEZ D Z ENEZLND,

F72, BHERIZENTS, DHEEOBITIIZLSCEE L Wol T — RREhoToZ &
SHIED [BFE ) 1377 A0m CEREMR I, THEME] © HFRVE] 1IR3
T, HBOWVIEFHFEE L LTRLSBRWEKTH LFHMlic it T D K o iR snr, —7,
[T DR T2Z 8L, A=A T E—EMEEBICEWTHWONLEI, FE
DNZKT D [EE] L0, HICTHRED [EE) 2RTs2RkOoN0LEEZD
o, BERERESCENMEEDCBNT, Z<0HE, V—4%— (hFF7—), A F
Ur—H—, AARNTIEZ =N DA, BiFdE 1 NI L T—/ICiEE 21T
9o TDZEMBYL, BIIFZLDOANTELBLATHLL YRENRDHY, FHLLT, &
HZWVE L= T ORCHEAERIZE > THIZTHIRDNRT W R D IZR ST B MBI £
NoEEZLND, BOBGEICTS [BE] 2372803, KA LY ZOFAHEITK

LTAE L RDBREAIEVRTTHLEZRAbND, [REREICLOMOEBICE
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WTC TAAFR) B L THBRREro7c 2 L, 85 ° TAMH) Lo EHiT
ANEBENEDLLPRTHLEERELZ THDH Z EITFEW R, —F, TREH-o% 474
D) LV o EHEBIXEMEL RIEEBCB N T=a— F I ARRETH D 2 LN S,
PR RSN TEIRENC AW D BICK LT, A fiIc k3 2 KOG DIKRS & LTRD
bhrEHRLEDOND, L, BIIMEKRERSHY, £ L A2IELFH#L, A

BT, I THEETE 2 BB RIEDR AR AR TH 5,

AREBRIZBNT, NEDBFMEDIREE L oA F L F oo s5ad blcbd F—/33
VIR EOFHENE, BOREL RS O RERIT LD, ETA A NT I Z—=0 2D
FBIZ & > THRETIER ] LW LT TR B B 4 0 O EE) 22 3R 6D TV IR
BAELAF T R R R = "I U L TWeZ Enh, HEONELHREEZZ X D
IXTHERLDERD,

F7o, KRBV TE O TR & FrtEIITBREN R oo 2 & n D, HOER
IZBWTEFRICRT T 2EABLE0 &, ERORELERE L CHMT 5 2 & B3 EOBRIZ

BOWTHETHDL LEZDND,

B3 EDOWIEND, FRRNGAF Y b rpitish, ZThoIEEHMEIC AW 2 i1ciE+4
BT ST, Flo, ETOROEEZ S LITHREZIT o 7ofE R, MR EEIISEONR
Molehy, Xy RN F Yy —b, F— 33 U OHERICIEIA b2 2 R ERH D 2
EM otz iz, BRBWVEECHE TCIERNWI L2 AN A RNT I XA —RER LT &
TN, AF T PRI EH NS LT,

7o, T — MREAND, BEEERECEMEEHIACLNALET TR 15

WEIERZ N2 L3 opdnote, EEERSLA VAN 72 —13 THfig))) oEmSzEEE L
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Tk, THEM < Y] 38GEH L WIEFERELTCWHE Th L Z e ghoTl,
Fio, TR THHZLd, BITHLTROLEHTH D Z L3nhoT,

KBNS, HOMBIORMAZFMT 22T AF S R0 ="y, avF Yy — 1o
MENFICEETHD LBz, £, HERIZBWTERERSWEE, £ 9 TRWSE

PNDHZEBMBNERY, ZTHIFKEOFREL LTHELRBETHD LEZDLND,
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6. X%

HE 31 AEMAR

LA H RAE A

=4

HH e Pt He

KE-R G THEHELANA A ETHLYTIEEAG M)
AL SR THEB VA L) ETHYTIHESLG H)
KITHY DY TIEE B AW ) ETHETIEEAG N
FRIEE A MTIE LAV D ETHLYTHELG &)
B AT E B ) ETLYTHELG H)
HEE FENACL A7) |5 (5 52

FE Al ¢ (140 H5EG )

RS Z L) BT 56 A

WOEMIGEAZBEC O LET,
CBAED ZOEEEZE S EEIZEDOL BT
cZOBEEDLLPT, EEOKRITRATTY, MBEZBELLFEN

+ ZOBEBRERA L MEHTTT A

b

EE%

EH Hue HEK B

KHoR B<HTTELAWA R LTHETIEEAHG )
AL LML E BV ) ETHLYUTHELG A
Y %3550 Y TITE LR A ETHYTIEEAG )
R THE BV D ETHTIRESLG M
FE EETIHELARN D ETHETITEAG N
T BEIMECL ) i (5 )

T& A TH ) FEG )

B Z L) BTG M)

wOZERMIZEAZ BBV LET,
cEAERZOBEEEES HEREOL BWTT

C ZOBLEEL LT, EEOREILIARATT S, MEICE

c ZOBEBERA v MIATEH
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* 31 EHS

s B PERI i A B ek
Al 777 26 HEREBEKT
A2 JbifEE FofE 13 RAAAEITE—kLH—
A3 T oUL—H 17
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#* 3-3 RUEHA DR R

FH-5 ol KM WE  BRNE T  ww R
Al 4.0 4.0 4.0 1.7 2.3 1.3 1.3 2.7
A2 3.7 4.3 4.0 3.0 3.7 3.7 2.7 3.7
A3 2.3 2.3 2.0 4.7 3.0 4.3 3.7 3.3
A4 3.3 2.7 2.3 4.0 2.3 5.0 4.3 4.0
B1 2.0 2.0 3.0 1.0 1.0 4.0 3.0 3.0
B2 3.0 3.0 5.0 2.0 1.0 1.0 1.0 5.0
B3 3.0 3.0 5.0 2.0 1.0 1.0 1.0 5.0
C1 4.0 4.5 4.0 3.5 45 4.0 2.0 2.0
C2 1.5 2.0 3.5 2.5 2.5 3.5 2.5 4.5
ok 4.5 3.0 3.0 2.5 2.5 3.0 2.0 4.0
D1 3.5 3.5 3.5 2.0 2.5 2.5 2.5 3.8
D2 2.8 3.0 3.0 3.3 2.0 3.5 3.5 4.8
D3 3.0 2.0 3.5 4.0 3.0 3.0 2.3 3.5
D4 3.3 3.3 2.8 2.3 2.8 3.3 3.3 4.0
D5 2.3 2.8 3.5 2.8 2.5 2.3 2.0 3.8
D6 2.8 3.3 3.8 2.3 2.3 3.3 2.8 4.0
D7 4.3 4.3 3.5 2.3 2.8 2.8 3.3 4.0

FHEEIZBWNT, "8 4.0~5.0 DEIXESRREE LTORT,
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#3884 BHEHOSEEEAF Ny, =3Iy, a)LF—)LD Pre DEBEOF

Pre
L I A
| (pg/ml) _ (pg/ml)  (ug/ml)

Al 2.7 9.34 431.24 0.20
A2 3.7 22.13 130.49 0.22
A3 3.3 0.14 171.58 0.25
A4 4.0 0.16 237.14 0.25
B1 3.0 171.68 205.12 1.16
B2 5.0 48.26 108.74 3.56
B3 5.0 58.36 48.09 3.20
C1 2.0 67.19 26.90 0.91
c2 4.5 64.04 65.05 0.07
C3 4.0 54.64 E E
D1 3.8 86.36 316.18 0.98
D2 4.8 101.34 1.52 1.03
D3 3.5 60.16 135.57 0.66
D4 4.0 110.57 175.08 3.23
Db 3.8 103.10 297.90 1.31
D6 4.0 149.20 208.23 1.17
D7 4.0 E E E

BHHEIZBWT, B3R TERro70Z L E2RT,
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HOAEIZE) 7~ (P<0.05),
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# 35 HHIC KL DB DORIGEDEN
B EVEND)

- Pre Post Pre Post
B g
{ = (pgiml)  (pg/ml) (pg/mL) (pg/ml)
C2 OT 64.04 72.6 96.85 46.21
D6 OT 186.27 120.49 78.69 48.52
Bl DA 205.12 67.97 32.4 10.7

OT=AFhr> DA=R—s I
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BAE KB

ARFZEE, IR IXFRBROES N EENTEY, ABEZLORREE LT
FRERNARETHL Z L2 LN Lc, FRIZITA P VAR L 2D avF Y —),
JNVT RLF Uy, 7 RUFUCDEDR, NEDOBREDOEEWEARTAFL I biF
£ %, BUR TRkt ot e h=r 24 282 e HiEER <, WEIXES TlER
W, F7o, M/MRICER R= 35 END 2 &0, 2l b mETIImEERPRE R
7%, LU, WRITIEFEREROEE HPLC THETE, K= 0hkebdtn b=
YORFELARETH D Z & DA THN > T,

YTV TDA NV AZFOT I LIE, BOAERNENEZ LD DTDITIIRIER
VY, RO DO GE, RO X 5 @I L AR, 61T, 1L A LEDENERI
X RN R SR, AMZBHEICERA T L E 2L, BAZLENTE AL e
Ny, ILITHRENRARIC Lon D 72E2 L, AT OEENS < 8D 729, EINIC
L35 =EisVAVIEV/ N SR TAN

ZOEITHIZE S THRERRETH TV T EITH 2 E1E, A B AFHEZT Tl

<, PERRHIC b HIHRARECH D B2 bNd, BHRETLZLRZ N v
VEBEREORHMIZIE, R—XI o0k b=y, aF Y — O LV EFHEIL TV D
732\ (McFarlane at al., 2003: McGowan & Neiger, 2003), Z 15 OHFFE L MLER
MEEHNLEONIFZEAETHDLN, o h=rOREITIXM/ MO EIND Z
LR ET % (Haritou et al., 2008) LT\, UL, ARBFEO L S ICHEKE M
WTHIEZ1T 21T, IMRIREZEBET 2 0E 72 <, KV EfElte b= ORIEN ]
BTHDLLEEZADLND, ZDLDHICEH, BOFEKRT O R b= ROEEM A2 220

RN BNV THIET DL ERH 5,
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ANEEHOHEEAEMRTELT, REANLOBRICEHAL T O®MENH D, FrZANL
RIZBIDAFY F UV BEETHD, AFT b, RO AEFROEIDR S D & H
% (Nagasawa et al., 2015) S CEY, FIEEIAE L CHERT a2 LF Y — L RFEIC
B L 72 & o (Polheber & Matchock, 2014) &8 %, Ziv 5 DY IXEMFENS B re
STWTY, AENTIEFEBEONBZEISEZ > TS ATy, L, K& FEER
TR BN TEREICH O B A H ORI RII RIS L b Th 7w, L, 7’
WEMNTEF Y P oRaLF Yy —OMEZITO LT, KORR R 2 3l
LIEMTEDLELEBHIL, ZNEFNOEDORHEORENVEH LN ETHT ENTED, IR
ERWDZ LT, BOMEIEEIIES /20 Z LIFBEN 2V, 202 L IXEAE RS
DERIZHERESHBRT D Z &2 5,

RGBT, FRPICE ENTZ AT b OREIEEENA LT, A% b
ATEDOFEALICK, TREFo#k), WEEATE), & OfE#], £ LT LLORE],
[H RO ICBRL TS EEZEZX LN TS, BEDOHIEIILHAADZ L, xtABE
from b, EEESORIL, A2 - DEOEBEZ 26T HRLVESThd, ANTAFT b
vonkmikh (EE) 75 EMAZEETIESVA EAT S (Anagnostou et al.,
2014), 7z, AF Y b UEEBEREABE (7 AL H—) BEOHSMEZRE L
(Andari et al., 2010) £\9,

ZOFXRT R, NEREDEADVICENWTHEEREHZRZLTNDZ N
Nagasawa b OHFFE (2009, 2015) THOLMNE o7, EHIZ, RTHHWIN
(Mitsui et al., 2011), A EHHAEICEmDH 5 #EM5R(E (Nagasawa et al., 2015) 236 %
Ebanrolz,

2016 4%, A ¥ U ZADOEH %k BBC AHIfEL7Z K¥ 2 A% ) — [Cats VS Dogs]
T, 10BHORE 10 EHOMMRSIL, #HOEOAFT b OWFE D B A 25 ERPT
bz, EBRTIE, FNENOREFENLRONTNLEWT L ESAT, L ClFEATHZD
MEFOAFFL b LV ZRAEL, LIz EW S, ZORSE, RbMOmE & b
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WEEFEATRITAF S b on B0, FRCRICBE LTI 57% DA% hrro b
FANHONT, — KNI ANE NE DE, RSN EH LR LT L &3 12~25% D
FXV b D ERBRBLN, MY ENEL 25~20%, BT 5HSOEEESTHOLA
2L B0% L LD ERPHEND LV, 2T 12%D EF-L, ROBEH5D 1LUTIEED
BEoTe, ZNHOFEREREAD E, WBNTH L TT —AEEEDNDEEN G
%o ZOEBREHY L-MREEZEOR—L « Fy 7T TRIIME D b 550 < B
ZANBCRHLTCRITFDZ N0 EL) Lk, 2L T IRIFENEZ L THELT
WET, FTHIERTANEROIE, RBMHHEORIZ TR BIORE TH 5 ARIZx LT
FURUEBWMLTNDLRTYT, RIEHbDMNDR, BETHLATZDAMEEZEL TS L
E2oTNLDTY, §IWI L TT,] LFEo-TWD, £LT, ERICED TROENE
WX D ENE LD DITEFITHRWZ E BB FRIEE SN 2 & IZe D £97) & 2O
REFHF LTS, RIFFET, RIKFTIIH L0, BOFFT v OFEREX
81.7pg/mL TH Y, ROFHEE: (218.1pg/mL, MET) o 3/5 FLHE L HERITX 5,

RIZFTRR A+ TIERNZ L TH, B ERECIEIN DN 2E8WIE, @B
(X hrrOENLL) NRRD LD,

T, XV E R RI VDLV RFERRICE L E LTz, 2%V, F—/RI10Z
bIEEZEN DD Z LR ENT,

RS2 3RO AE, PERRRE, 1 b0 SICBMR L, ERURIC X BT AR S
TETELRDIEHRELTEDLT, F— I UBMMETTDE, WE~OBELMMETT 5, =
NHDZ LMD, BOBIERNRRLLKUTIIMEERERDH Y, BLH F—="I U LULRE
WEDHNBEI VRN DD EMMREIND, BORDLIRUTIA VA T 7 & —0Ki
FH, Po—=UTIlXoTIEIFIIELL, ZOHEORLLIREANLEDEFHO~ v F L7
MEETHDL ZENMRBINT, £, =2 D4 ZHFBIETFEBOKEITIZE

23 % > 7= (Ninomiya et al., 2013) Z L 23#HE SN TV D,
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o b= e RE S, EREEEAHTHRALE L LTT FLF e F=
SUPNRNT AT Lo ar hr— AT 5 @HE EHSo TS, BEu h=UBRET D
LN ERN 2L 2%, Bu b=V BRHSNIZBEORINT, MRE L Wb
X, EERICE R =0 LT e, oKWV T, EEETER TOLRKIed -
722 Enh, ADREMRITH 2 BITITHBIRE &V o bl e 7 7 e —F 217 5 F2
ML EBbhD, S HIKRBRBBN DL DEIFOXA I TORNTH, HBOITH
NHDOHTIERL, BICHEVRSTAA IV TH2RNTIENTEDLEEZZ BN,

£z, ==V T OHIECE > TEDOERE (RNLEEGE) (JIFENEEND Z LBH
HEINTWD, KFEOFELZHNDSZ LT, F—=7ICXoTHEBPAICHLTEY
TBHEEZLOON, KEOFRHELE L TEERENST-ON, hL—=2 7 OifE TCoE{bz 4
FURTUDULALVTRENRTTREE o072, EHIT, FL—=0 7 ERBEOREND, §
DBPUCBWTRAEL Y bEEOEELZERT L2 ENEETHD LEZX LD, FHIE
i, BER L L CORMN D BINEHSCMEED, S 56103y FETEWSFEDRN
FBEMTONTND, FLINODBITEETWIHTEH NS Z EREL, bHAL
== 7 b ZDOREEDD, ARICBITDEOAEEITHER L LTEEIND Z &N
%<, ¥IT7 Ly RRBFEALTH D, —F, UHNORMAKBE LTEESND S DOITH
EBITHARD L7, FHCAATERRETBABEIICH 5, 77 Ly FEBERE5R
LEOBLIFEABLE LTUEHAEINDZENFZEAETHY, ZHIUTITE < OREFN )
5o ZOEWHOY F—=2 7RIS, KORERHMERLA T2 oo F—3 COHIE
AT5 LT, BOMMEEZEBINCHBL, SBOEHFECEHRDIEN BEEND
LEZOND, T2, BHEOLIWVIIHENMEEIH L LTOY FL—=7280TH, &)
RN T 0 7T ARBETE D LBEZBND, IS BIERE O HBIERIZB T, A5
D XD I 21T 5 2 & THEOILRLHIH 0N A ke & & 2 b, [RIFFIZAEPERL
REDRFEDO B L 72D L BEZ BID, FRCEMSE RECHMNEIGSE, BESOBIETITH
BARIC BN T HHILE DR DEEEITIL, BAENE < A R URMMERH Y, 25T
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LEEERHOBRNGEND, THUHLDOEBAEZFBMCLRT I LT, BWHOMAN R L—
Rl bEZBND,

A%, HBOBMECERICE LT hL—= 2 RIS N L —= 0 T R bhed DR KO E
FOLBREL, SORIMENPLETHLLEZADOND, £, BOMELMIRIZE LT
b, BEAREET TR SN TWAEDOT — X #8IT 5 Z LT, BOBRCMEAFIE
EEVIRTHZ LT onbEBEZD,

AWFFEILIERGE RGN DG ORI I A TH Y, £ 2 E TO BRI 27T
Lo TBIRSNTETLANERDO~ v F U 7 & L RFENRGIETIT25 2 2 B0

L7z,

A

AHFZEIC LY, FHRBICFHITE 27 A MR L LT, RIEAmO CHETH S
LEAD, APLVRIEELE LTUAKHWLNTWD A LF Y —LE21F TR, MRMREY
BThoOrATa—NT Iy, SHIZMERRMENSITHENE L Ve h=r 0 it S
COFRERBRELEEZ D, £, FRF O/ VT RLF Y & LF/HF B3 AE 28
B8 o722 &0 5 b IRIE T OMRREDE OEEEITE ., ZOFERICEY, Bokh
(7R KX 0 BRI, BRIRICEHET 5 2 & W FTRE & 72 5 72,

SO, P HOAFT P UBRBREESNT, XY I AEEMORD Y 2R
i 25 A THEHERWETH L, MHINTAFY g, FEEORBRRAH D F—
LU LDV Y AR LTz, R X3 R EOEEIERE, MEEE, 1 B SRR
L, EREIC L DREE/DL L TILRDIERE LD, ZOOWEE S &4
FIFREEZAT S Z L1, ANEBMORMBRER SN ET 5 ECRERE TR LD,

SDHIZ, XV I & R= I UNMERENEETH D Z AL, £,
FERFE RBICHNDEORITIE, A% hrrd F— 33 U ORREEN EWEBSETENIC
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FIELTWEZ EnH b b leolz, 2O &G, KOREFHMI-CHEMEICE LT, LV
FRRNHWT T2 Z N TE D RIS, B L—=07, NEOMEMEZR &b R BRI
Wrds iEEIC i o7z LW 2 D,

INHDOZEND, BORHERAML & RIUCE T, FIRIC X 2 AFRHEIX oA AT
HHENRD,

AWFFED RINTIFEAGE RIS ITHN D E ORI AR TH Y, I E TOFEEY
RAHIIC K> TERIRSNTEIEALBEDO~Y v F 7%, FRTOAFL R0 F—s33

YOREREZITO LT, LORFENRFTETIHETE 2 Z 26N LT,
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Characterization and Adaptation of Horses for Handicapped People

Maho Fuchikami

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

Tokyo University of Agriculture

Introduction

Relatively few studies have evaluated the effects of riding programs for disabled
individuals on the horses themselves, when compared to the number of studies focused
on the effects of such programs on disabled riders. Furthermore, some studies have
reported that horses and humans exhibit different stress responses, whereas other
studies have reported that the stress of horses used by able-bodied and handicapped
people are similar.

Instructors generally select horses based on the horses’ height, weight, or degree
of training or on the physiques of side walkers and riders generally select horses of ~12
years in age. However, there is no scientific basis for these evaluations or choices, and
they are described empirically.

Both subjective assessment, such as observing and listening, and objective
physiological evaluation have been used to research stress. During physiological
evaluations, blood or other fluids are used to measure the levels of hormones and

neurotransmitters secreted in response to stress. However, samples must be collected
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frequently for such evaluations, a non-invasive sampling method that causes little stress
to the animals is necessary. Accordingly, researchers often use heart rate, but we must
consider that these are side reactions. Meanwhile, urine and faeces are difficult to collect,
and the post-collection treatment of saliva is a complicated process.

The aim of the present study was to establish new non-invasive that could be
used to physiologically evaluate horses and to elucidate the stress of disabled-oriented

riding programs on horses.

Chapter 1: Measurement of Cortisol in Horse Tears

Both the hypothalamus-sympathetic-adrenal medulla (SAM) and
hypothalamic-pituitary anterior-adrenal cortex (HPA) systems are involved in stress
responses. When these systems are stimulated, chemical substances, like
catecholamines and carbohydrate corticosteroids, are released. Although researchers
often extract blood from the jugular veins of horses to examine these physiological stress
reactions, it is likely that the extraction procedure itself would cause some degree of
stress. Therefore, it is important to establish a non-invasive method for measuring the
normal physiological state of animals.

Previous studies have used the cortisol levels of tears to inspect eyes but
reported that tears were difficult to collect, and it was a research that intentionally
changed the concentration by the medication. Another study reported a difference in the
secretion of tears by old and young horses. However, these studies were focused on
pathology, not physiology. Therefore, the present study investigated the effects of
training stress on the cortisol levels of tears and plasma of eight healthy horses.

Tears and blood were simultaneously sampled before (Pre) and after (Post)

exercise training, and the time lag of tear sampling with each collection was minimized.
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Post sampling was moored and collected immediately after exercise training.

An EQUINE CORTISOL ELISA TEST KIT (Endocrine Technologies Inc., USA)
was used to measure cortisol levels. Frozen plasma samples were thawed, and 100 pL
undiluted was used, using 50 pL to prioritize the duplicate.

Heart rate was measured using a heart rate halter polar RS800 (Polar Electro
Oy, Kempele, Finland). The heart rate sensor was wound up in the chest of horse, and
the receiver was attached to the jaw of the oral cavity.

The experiment lasted 30 min, including an initial 5-min rest period, 20-min
exercise period, and 5-min post-exercise rest period. The exercise was 20 min long
movement at the pace and the ejection step, so that the resting heart rate (20-40 bpm)
was increased to >120 bpm. The relationship between the cortisol levels of the plasma
and tears using the Spearman test correlation coefficient, and the Pre and Post cortisol
levels were compared by using a paired t-test.

The cortisol levels in the plasma (n = 36, 34.53 + 16.98 ng/mL) and tear samples
(n =36, 17.97 + 6.72 ng/mL) were positively correlated (rs = 0.5, P<0.01), and heart rate
was significantly higher after exercise (150.71 + 22.44 bpm) than before (31.71 + 10.73
bpm). However, exercise failed to affect the cortisol levels of either the plasma or tear
samples (paired t-test).

Because the plasma and tear cortisol concentrations were positively correlated,
1t was possible to evaluate stress using tear cortisol levels, and because exercise had no
effect on cortisol levels, it is likely that the daily Longe plan movement, rather than
exercise intensity, is what differs among riding events. In any case, measuring cortisol
is valuable for assessing stress, especially that from riding by the disabled, since cortisol
levels may be affected by the strength and duration of riding.

The present study demonstrates that tear cortisol levels can be used as a less-
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invasive method for reliably evaluating the stress of horses.

Chapter II: Measurement of Neurotransmitters in Horse Tears

In addition to cortisol, stress can also be evaluated using neurotransmitters,
such as noradrenaline, adrenaline, and dopamine (.e., catecholamine). The
monoamine serotonin is a neurotransmitter that is important for analysing feelings and
behaviours. In horses, neurotransmitters are measured in order to assess the
physiological changes caused by motor strength and disease, but the collection of blood
can cause pain for the animals. Tears, in contrast, can be sampled without causing pain,
thereby allowing more rapid physiological evaluation.

Tear and plasma samples were collected as in Chapter 1 and subject to high-
performance liquid chromatography (HPLC). Plasma and tears catecholamine were
extracted using alumina.

Catecholamine was measured using HPLC (Htec-500, EiCOM, Kyoto) with a
Eicompak CA-50DS (¢ 2.1 mm X 150 mm) detection column and pre-column (¢ 3.0
mm, ID. x 4mm). The setting temperature was 25 °C, and the voltage was 450 mV. The
mobile phase was a phosphate buffer that contained sodium 1-isophthalic acid (700
mg/L), EDTA-2na (50 mg/L, pH 5.7), and methanol (12%). The analysis time was 30 min
at 230 pL/min, and 90 min at 100 pL/min. Serotonin was separated and measured using
a Eicompak SC-500D (¢ 3.0 mm X 150 mm) detection column and Prepak (¢ 3.0 mm
X 4mm) pre-column. The setting temperature was 25 °C, and the overvoltage was 750
mV. The mobile phase was a 0.1 M acetic acid-citric acid buffer, with methanol (17%).
The analysis time was 30 min at 500 pL/min.

The average blood concentrations of noradrenaline, adrenaline, and dopamine

were 451.36 pg/mL (= 203.88, SD), 187.37 (= 291.32), and 351.37 pg/mL (= 124.11),
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respectively, whereas the average tear concentrations were 93.87 pg/mL (+ 174.56),
162.47 pg/mL (+ 399.62), and 357.36 pg/mL (+ 156.67). The Spearman test correlation
coefficients for noradrenaline, adrenaline, and dopamine were 0.4 (P < 0.01), 0.6 (P<
0.01), and 0.4 (P < 0.01), respectively. Exercise did not have a significant effect on the
catecholamine levels of either blood or tears (paired t-test).

Because serotonin is abundant in platelets and is not adsorbed to alumina, it is
difficult to measure in blood. However, it was easy to filter tears (0.2 x m, W-MO,
CENTRICUT, CURABO, Osaka) for deproteinization. The tears were diluted using 0.5
mol/L acetic acid. The detected concentration was 2.11 ng/mL (= 1.36). Exercise did not
have a significant effect on serotonin levels.

The strong correlation between the catecholamine levels of plasma and tears
was useful for assessing physiological changes in horses. The detection of
neurotransmitters in tears is a significant achievement and represents a valuable non-
invasive method for rapidly evaluating physiological changes. Catecholamine
concentrations are considered important for evaluating internal changes. Because
serotonin levels vary greatly among individual horses, serotonin was not detect in

samples from some of the horses.

Chapter III: Measurement of Oxytocin in Horse Tears and Relationship Between
Oxytocin and Dopamine

Oxytocin 1s involved in mother-child relationships, compassion for others, and
relaxation. Recently, oxytocin has also been implicated in human-dog relationships;
there is a positive correlation between the oxytocin of people and dogs but no relationship
between wolves and people. However, the relationship between horse oxytocin and

human activity has yet to be reported. The aim of this study was to measure oxytocin,
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cortisol, and dopamine in the tears of horses, to evaluate the temperament of horses by
breeders and instructors, and to examine the relationship with physiological changes.
The horses used were healthy 17-heads, and tear samples were taken as
described in previous chapters. Oxytocin was measured using an Oxytocin Enzyme
Immunoassay Kit (ARBOR ASSAYS, USA), and dopamine levels were measured as
described in Chapter II. Tear samples were collected before and after the exercise, which
consisted of <40-min riding sessions that included typical levels of walking, trotting, and
cantering. The questionnaire survey by breeders and instructors involved in rearing and

nn nn

training at each facility. The items were "mischievous", "curiosity", "friendly", "nervous",
"excitable", "stubborn", "attachment", and "understanding power". The survey responses
were analysed in relation to the oxytocin, cortisol, and dopamine levels.

Exercise did not have a significant effect on tear oxytocin levels (81.96 + 68.04
pg/mL). However, there were differences in the oxytocin levels of the individual horses,
and exercise clearly affected the oxytocin levels of the individuals. Age and sex were not
accurate predictors of individual differences. Similar results were obtained for cortisol
(1.65 + 0.02 pg/dL) and dopamine (132.52 + 108.94 pg/mL).

As a result of the questionnaire, the average of all items was 3.0 (= 0.9) points.
In each item, "mischievous" was 3.1 points (+ 0.8), "curiosity" was 3.1 points (= 0.8),
"friendly" was 3.4 points (+ 0.5), "nervous" was 2.7 points (= 1.0), "excitability" was 2.5
points (£ 0.8), "stubborn" was 3.1 points (= 1.0), " "attachment" was 2.6 points (= 0.9), and
"comprehension" was 3.7 points (= 0.8). The items were compared using a single-position
distributed analysis and the Tukey-Kramer method. "Excitability" and "attachment"
were significantly lower (p < 0.01), and also "nervous" was significantly low (P < 0.05),

compared with "comprehension". There were no significant differences between the other

items. The significant relationship with age was not obtained for these items.
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These results suggest that the relationship with people was different for each
individual horse. Moreover, oxytocin and dopamine were clearly lower when instructors
reported that a horse was not agreeable. We conclude that the measurement of oxytocin,
dopamine, and cortisol are important for evaluating individual horses.

A previous horse-training study reported that the concentration of B-endorphin
had changed, which suggests that the same thing happens with oxytocin and dopamine.
In other words, it could be an index to think about the degree of training. The potential
"motivation" of horses might depend on instructor, rider, and training, and the
willingness of each horse to match the activity with the person should be considered to
get a good effect of riding and horse-intervening activities for persons with disabilities.

One study reported that training method affects the attachment of horses. Thus,
oxytocin and dopamine are important indices for the relationships of horses and people.

Moreover, the "understanding power" score was high, and the "excitability" and
"nervous" scores were low. The free description suggested that the horse's
"understanding power" might be important, owing to the sure of words like “security”
and “stability”. On the other hand, the low "attachment" score might indicate that the
horses used for horse-assisted therapy and activities are more important than

"attachment" to any particular person.

Chapter IV: Conclusions

We discussed and summarized the usefulness of tears for physiological
evaluation. Tears contained nearly the same components as plasma, and it was possible
to use them as indicators of the physiological condition of horses. More specifically tear
levels of cortisol, noradrenaline, and adrenaline are useful as stress indices, whereas

tear levels of oxytocin indicate the degree of affinity with people, and tear levels of
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dopamine indicate the degree of motivation. At present, it is difficult to measure blood
levels of serotonin, but it was easy to measure tear levels of serotonin. Serotonin is
responsible for stabilizing the mind and controlling adrenaline and dopamine levels.

The reduction of stress during sample collection is indispensable for assessing
the physiological states of horses. Almost all animals used for animal-mediated therapy
and activity are dogs because it was able to know the essence of dogs. There are a lot of
reports about the interaction between dogs and people.

The present study demonstrates that, by using tears, it is possible to determine
the essence of a horse. There was a positive correlation between oxytocin and dopamine
levels. When selecting a horse for riding, it would be highly useful to know tear levels of

oxytocin or dopamine. This research is revolutionary.
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