(AL e 66(3): 65 ~71 2017]

FRE R

7

BRBMCOFE R 2OMBEh L FV =V RE, OIBEBED
OB RR BIFBZEIOBHY A2 LB D478 RT3 s

LN 20 TS VN T P

Bl NN SU NS e
HHREFHMHETR =% 351 T 034-3628

2016 4 9 H 27 H3f$, 2016 4F 11 H 15 H52B

Z B

R 2 72 BAE DSy < I B LT R E T 5720, BEEMo i it L7-35E (CKX) LEAK
o s~ L7234 (EIX) OMX TR L ATREOMA ) 2 48 X O Of78) % ik L7z, ftikEhy
*INF CTEABMCMN - LD WEFE3HE LTHXICH LY~z v, 1 H 90 7Hokdkz Lz, 1:EH
HIEmE ok, CREERELT2AM. EXZEHEL T2 AMOAR 4 HEIChH/2o T, 1 H 5 ORI, LEX O
FRllE (10 RSB H8ET) 2B RV MMHICE T Mg %E L7z, SRR 2 M4t o v 5V — VIR EE . OA %L,
BIOLEKRR MBZBOBH Y X & & BABIRRTPOTERES Lz, 2VF V=B I OARIZB W TIE, WX
THRBOBHA Y 2B /A 5Nz, $720 avF V=V EXTCR I b E&ERMIKIHERT S L) ICRZITF 5Nz,
LEM RR MRBED TR, REMREEOETH S LF/HF ICCRTHHE Y Xa0 i ohzb o0, EX 1 HHETIZ
BNV D o 720 MEHOTENIZEHE CHESI 2D o720 DX ) BREMZ Ty v omiEh a
WF T — VIR & DI OBEH ) X 2B X UTENCR & 8% RIZ S RS, sSRARG BN % KA 3 s
Hb720, PDOTHCEGAIIIER LOREILETHL EEZ LN,

F—U—F U=, 78, BEHY X4, A ML A, ELRAG

FJE B EEFEH 66(3): 65~ 71 2017

# B NTwz (AREFHS, 2011, REEFHICHW LK

M I M & S A 25 0 . RO B M

TEIVT VT 2 TOMEE LTS5 2OHM., 7% RTCBHRHREIES TH VRENLREILMTH S
bh, Lz EBENSOHB, ARSI S DOEBL A B, BAMBLRI A & B OEHE . LTRSS,
BEB X OER»SOHM. IEFEITE %2 HH T 5 HH, VI VT 2T EEZDLLETEIRANOBRE LA L AH
BIOBRMEEM2SOBH»H S (FAWC, 1993), Bas3had, —HIc, b z2aRA ML RE%EDO

TENT VT 2T OFZFIHIE LIz <~ Ofi#E KT 7% EAERBER T 720, PuEPEICECE L 726
MIREHC L B & BBEEBIZ 5 DO HHD U EDTH S BEMEERT L LT, BWHIZITHA ML ADREE
IEHATE 2 5839 5 Hlidsi 72 Sh e el e & ERL, @R L ARE N CHWEEFTERT S 2

LSEETH B,
O R (2055 BEB) ANV AT ARG E LT, HEMERZ AN
TSN R TR ¥ 2 PR T E SRR TR & W WR
E-mail matsuura@vmas.kitasato-u.ac.jp N T HERTEH—TEAEA—EIEREZRPA SN T WS,



H R R O B L 3 OB R L B RR MIFEZE B 2%
(Akselrod 5 , 1981; Kuwahara 5 , 1996; Matsuura 5 ,
2016). PR il & LCid, IR s v e
¥ (ACTH) ®EIERE ANV T (Vincent & Michell,
1992; Marc 5 , 2000) "LIFLIFHWwWSN A, fRENE
B REANVEYE LT, INFY—)b, TLFV >,
BIUTTVEFRATR U BHEH, TO3FHEDH) LI
F V= VDI 60 5375 90 S & i b v (e,
1977) o AW TIEFRICEBEHORME B 2 7% ) 720,
FII DTN MEE R 2V F ) — VIRE 2 WSRO X b
VAR E LTHwA Z & E L7,

MmAgER a5 — ViR (Irvine & Alexander, 1994)
L LEK RR HEZAS) (Kuwahara 5, 1999) (CIE#EH
VALAPHEIET o TINTF YV —IViE L LD A b
LyH—i2&) EAT225 20 LASEEOMH ) X
LADEFHICBE T > T2 57 S HEICHS
TEDANVAZFT-ORLEEZ LN, HIZZNSDfH
PHEH Y X AOEBFHIPA B C LA L5 HE
OFBFEHTTEIRBLAVEKRRA ML AZZIT L
ERZBIENTEDL, bbb, TNHLOMHEY X2 D
GLAILICE D, ALy —REEZZBINICHIITX %
L, £IT, BREMEHWIZGEDT DA
ML RISEZRIRT 2720, W1 TESBU B TR
BUZ%E (EX) &EBERE S T2 REE i

x1. #HBYOBE

TR LA (CKX) BT, miEFavFy—iv
TR, DABE X ONLER RR HIRZEE 2 HIE L. BRI,
ZHEEHOMA ) X2 IHEH L TH XD Z T -
720 BT, WX OBAEER b T8 Z K L 720

B LVTE

AWFZENC 30T 2 By FEERIE, AL HUR S ERER S iR ) 52
BERXORBERTE_BL 72,

LB L TERBAMIMA -2 & DR
AB3EHE L. MRICFA LY ~x iz, B o4
Wiy PERD. AR, RN BXOMREEZERIICR L,
10 : 00, 17 : 00, 21 :00. ¥ H6 : 0012FE Y —2%FAID
WR2 kg (WTFTIRTEYER) 2H(H L. ZUImi
T10 : 00IC %10 kg% 17 : 00& FH6 : 001 E ik}

(Vv b :03~07 kg, 53 F :03~13 kg &3I%
IV (60~120 g) EFAEHL 72,

2. YOTVERTEB LVAESE

FBRIZ 2014 4E 9 H 5 10 HIZB T %o 720 FEERIIH
(&7 HEOBIBAWH & 4 HHOWZEMM A 5% o720 &K
2 IZEBHMIC BT 2 KB L ORE 2R L7, BIEUY

No. TR Fii i 5 (cm) & (cm) BZR (cm) KA cm) &HE (cm) FE (ke
1 P 10  deimEfnig 141.8 174.0 71.6 182.4 18.6 4855
eimEfniE 415.0
2 KBAZ X 145.1 161.5 67.5 170.2 18.8
NTYLH—
3 EBAZ 11 HSTLu R 159.5 167.3 75.4 185.7 19.9 5105
FH9E+SD 148.8+9.4 167.6+63 715+40 179.4+82 19.1+0.7 470.3t495
%2 CREBLVERICBIBZIREBLVEE
1HE 2HE T
CKX EX CKX EX CKX EX
B (C)® 18.7 18.2 19.8 18.5 19.3 18.4
VR (%)° 76.1 741 715 75.9 738 75.0
1 ADFHREERT
® 1 ADTBEERT
#A€H 10:00 17:00 21:00 6:00
\/ \/
\
8:00 — 9:30 10:00 8:00
ik DEREEE
ETFA iR
4
R0 10:00 13:00 19:00 24:00 5:00

B 1

AEHEFRDO1 BOR S 2 -



MICiE. THRMRTS: 0045 9: 30 F CHEEM b
TORME. HERS L VIIBREHZ2 B R o7 Ml
EMENCIE. RILISRT I A A AT T 2= VIZhEv,
M, BRI, LEMEE. BXUOEFHREEBI ko
2o Thbb, WX T8:00459:30 FTHILLEF
T EB o725, 10:00 ICEHESGICY v 2 DR &,
RS 5 ml ORIMA LCTHEBIZANS) Y F Ry
AADHBEICBL, AVY —LEERESELTERIC
RL7e £D%, 13:00. 19:00. 24:00. FH5:00
WCHBRICERME B o7 AV Y —LERTZHH 8
00 F T L, OB % 22 BRI Fesk L7z,
M3 > 7 iz, /AAELERCHE T 6200 rpm. 2000 G.
10 RO R B2 v, MDA E G E T -
30C THAE L 720 0WTHRICIE 1 BRI SR IR CA L 7212,
¥ v } (Cayman CHEMICAL Cortisol Express EIA
Kit) ZHWTEIAZEICE ) aVF V= ViEEZNE
L7 DEMERIL. v<0XHh5EM0E B2 &
S o 1/4, EABHEOTH»S 1/3. EANE» S
10cm $5 ® 3 7 Fricfiiir. AB #FEC & 0 .LER Z N
E L7 (B S, 2008) LHAIZEBENT 121X SCM-6000
VAFA (77 5ET) MW, RRF— 7T A5
2 (MemCalc/CHIRAM, #Eh b7 A M) 12X ML
720 BUBBHIAIED S 0 M E T4 4 X T CTHigx B
v, ATBIa—F 4 VSV AT L (FATrATATF) %

16
14
12
10

8

miEha)LFJ—)LRE
(ng/ml)

o N B O

108F 130% 198 248%

R <RI

s

HWT, SR E, BRE, B Hm, B0 4 HHO
a2 FH L 72,

3. #EtE

MEEHENT 11TV 7 b SPSS & Hva 7z, A7 (2011)
WCHE- Ty WLFRE X OWEM 2 22/ & L ¢ BUENNE —Johd
ERHamabI v, BEZXEEHD 5 IZFEER
Wd oA, LEILE (Bonferroni #:) 2B 2% o
T o BAL ER) R % 574 L 720 ALIRE. BRE. B
MHZ L, BHO 4THBIZBT 5 A5RERICOW T,
Wilcoxon OFF AR & 0 WX D7 % FF-All L 720

S

K2i2CXBLUOEXoM¥EmanrFy—VigEo
ZALZ R L72.CXTiE1.94~ 1273 ng/ml E X Tid 1.03
~ 6,00 ng/ml OHPFHTHER L. KHEIEH QLI x KR
WWHEEBETH -7 (P<005). WX THIHELFITHIT
TP L. A HH O8I TS 28EH ) X228
Rohize ERPCREMMLTIHESKEE 2HHES
FRICA B (P<0.05).2 HH 10 B TR WEA S -
72 (P<0.1).

OB L OVLER RR BREEZHICELT, <10
CX2HH24ME5KH, “<20EKX2HHI19 K,

1085 138% 190 245 SR

B

K2 CK (@) $LUEKX (W) (ChFaMmEFIILFI—IViBEDEI

I =N — AR R R Y

(n=3. %Mt x BEH P<0.05. *P<005. "P<0.1)

)]
o O

A% (El/%3)
883

-
o o

1085 1385 190 240 5B

B3 CK () $LVER (
(=3 THHH. BIV

1085 130 190 245 5f%

) BT B 0BEBOEL

37— OREERT)



BIUOY<S3OCK1IHHIOKEEX2HH 19 #,
24 KF, BLUSEICBVWTLER OB THE
WCERDo72e ZO0, KB L OGER RR H
WA OFEFIS OV TIEIMEHLHAS TE 22572 K
WM X OLAKDOE L EZ R L7z, CIXTiE 341 ~ 516
1/ 4 EXTIZ383~520 #1/ 5 OHPATHR L.
WX CEIE 25 A2 TmL. Bda S5 IcHh
AT AMA Y X AR SRz,

B4 1MW X0 LF/HF (REMEIGE O o2t
#RL7 CRIHHE2HHBLXOEKX2HHTH
FH oIS THIML, B2 SIS0 TR
FTLHHHY) X2 B Rz, —FH. EX1HHETIZ
AFETHEIML, HHEEPT 5500, PHICHY
FEAT 2R SN/, K5 ICHX O HE (5 A

LF/HF
B N I NI )

o

REOEE) OZALR R L7z WX T2 HPCh) T
WAL, Bhd S8 NS 280 ) X258/
ZONA, BICIHHIELTERTCR LD B
HHERT 2 L9 A2 s NIz,

X 6 (T X T O D 90 53 & 72 ) DT O A5
MR L7ze VAKE, FRE. B, B X0
DATFHETRTUIBWT, WA EEE R 70

z =

T ED B VITFEB BRI HSRIPEE SN TS
0. MR & BB S B & KB ICEA T 5
ZEPHURBIC L AEREMTH DN HRINTH S,
EHICHBFERIHENIICINS ZRET HLENH .

108% 130%

4 CE () BLV'E
(n=3 TH 57"

7,000
6,000
R 5,000
S, 4,000
E 3,000
& 2,000
1,000
0

BIW

i

X () IZ&F3LF/HF OZE{E
77— OREERT)

108F 13R%

K5 CK () &
(n=3 TH 5 2%,

it R (7279043 )

o
[=}-]

1000 |

—

BIU

50F

BFE
EX () &5 HF OZ1E
7= OREERT)

108 130%

EI—

IR

RE  HMCHERL TBEH

K6 CK () SLVERK ( ) ICHT% 90 2EH 7= V) ORAKREFDITEIRFRE
T T —N—IEEERIE R KT (n=3)



FTEWCEE LTHETES LI, —HoREZ2 B
OHTERT L2008 THS, LIrL, 24FHO
I BLIRFIFR DA OB % 3T THRWERBEHNTHET %
&L LI UISHHRE R HERE 22 & & v o 72 S EATEI SR S
N, HHEEREZMEE RS, —F, EEHZOESH
oo NI E RIS SO 2 iR 5 2 L 13D T
WEETH 5720, B ORI 18T DIEF Y
SEBRTIE LD, RIS R R R L R BR
S, BB D BT IS D B EIHMER. 1TF.
HDHVIIBER IR ETRHBELR S vz, v
Ry Vi L L ER AR R B R R £ BT
BT 22 EDBISEINCTTRETH 2 A5, BECREGMIUE
HTEhnE v oHiER, FHESEOMHEEH L
H e VR B, RFFETIZ. 29 LARAEO—BKI A
FEEHEGRNEHE L. 90 41 & v ) SRR 2 Hl
OBBEMTTREZITH) 2 & & Lz,

Y DMAET IV TV — VIEEEIE, 6 A5 9 K
K& 2D 18505 21 BRlZi/ME & 2 AHEH ) X2 %
<3 (Irvine & Alexander, 1994), Giannetto » (2014)
b OIMLFER 2 VTV — VIEEEIZ H O BRI HRK
fEE % 2MHY ALZRTEBHELTBY. AWRICSE
FAMX DI F ) — ViR EORERIE IS DT
=% L7o L7zd o T, 9041 / H oEZLAM TO
BebiE, MR aVF = VEEORHY XAZFDH O
RETHBICIE R bW EEZ BNz, INVTF V-V
EREXTCR LY IR LMoV TIH, £
FifESE % AET % 9 BB BIW S E N2 TRtk % 2
bN7ze AWIZED HIY . #19 TESAAM OB % Ak
T2 2R B E T2 0END -2 WO TER
B fill > 727 < 132 ORI R R 5. Bt~ Z
DBOBEM % BIICHER 5 2 EFBMBE SN,
BREIHEOBE A S, WMEHO T v ¥ 2t LTCKX
SEXLER>CROAT VI —=NFT UV ABEDLLE
BHH. ERZRICHET S EZ0HD CRIZBIT
5 MR DOATENI K & B BALDSE U B Rtk - 7272
OIZ, AETRIMWEED S > ¥ 2ibE2BIHbTIC
CX—=EXDIEFETHMEEZB I o720 LALEDTDL,
FERINISEBEIC L B2 HEITEZ O D O~OBILA
WETHILEL o720, 5HBIECK-EX—CIX
OREETIA VERRHA LTS HIBRE RGN CHRE
HUED D B

Ohmura & (2006) 12X 2 &, ZEHEOY~< (57
Ly N, 25%) o.0180d 11 B2 410 1/ 5O K
flik 72, 3WEIC 346 1/ Of/Mi%E L 2BEA Y X 4
L. ARRIEEBMBETALDCTIEE S, ARHFZEIC
B AWM R OLHARORERD T ORHRITIFIF—FHK L7

By
-z

B < RIET R

s

B, AREFZESMT TOBRSHM T ORI Y < 0018
OBEHY ALCENZ R THBICIE RO ZWEEZ DS
Nizo —7. BEHWITHITAT TH 2 b D0, BT
1 H BIZIIR AR OEETH 5 LE/HF »8ilh, &l
ISR RDIIETH 5 HE M HRT 5 L 5 1272
FonzBIgE. BIEEEEA ML RIS K B EEOWEE
WEZ BTz,

BYOLL—= IR LI LIEF T v Mo
PHHEIND, ATV MBI LIATED AR L7
BEOBREEICL > TEOITEHENER T 2514 %
189 (WG, 1995) 4 XF ¥ b &M, LT
Wz X 278 ok (Eoimsib). sk riEkick s
5 (A0S, STHBICL8 (Fof), BLUET
HEIZL 2L (ROHRIL) D420 % £ THH LA
HEPWZ M= ZiE, BoBHRNNES S, b
ZVIEZFOREREIRN RS MITFEIRE DL S
NTwa (NHEEFK, 2008, w277+ —F (1999)
WCEBE, AXDMNL—Z Y ZHICHHENEER
TavrhT—3EABENRDLDOTHD ., ARTERVY
%L ARDELEEZELLIEE) DB LS
N T2, Schalke & (2007) &, £ X SEFME L H
SEEOTE L & B S 2 BT SN2 IR T T
WHavFVy—VBEO EAPALREVH, KEh
BRI E S 2728 A5 VIEHERICHIBELza~
RIHED o G ICESNME 5 2 723 a v
V—VIRES AT AHRE AL, BRAHE G 72
TAIVITHAIBLELXICKRERA ML AZFRETS
L7 2OLET, BRY 3 v 7 AT — ORI
HEMIEHEZ L, a0 HICHIBRE bR E
THbHERML TS,

T A A EREEIATEI AR IC L A L, RV
BHUCHTRHETREHELT, #4330 70BLE, §
FIRINLZZD Lo 720 LA OAHE) 2178 oY
iRy ENSRTT B IENUC X B HIGREE OBSIR 7 W IEhR, F]
FIFC & 2 BARRHRLS. S X 2RGSO, 7 A
I VT OEGERIEA S ORI & A ZCROBN, FiC
LB EBENBBOFSE, S5 272 PRZORE L&
EERBYNAEN DT 2 HEEFE, BLUETIIHFEL
WRIREFHZ DL ENTERY, EWVWol 9DDEER
WLTWD (FHEEZK, 2008), BRYavrhF—
Rk A RATENCH L TR SN A WRMERH 505, Zh
590DYEBEETEHKIOVWT WS, —J7, B
NOFEMIZTICE > TEDE & LTHEHEINLH, L
LIODORENMICHLTER Y a vy 777 —0M LI
MHEHTHE, T3, BREMOREIZIZI A I 7D
WD <\ AR 13 A I 52\ W) U o i A4S RN



FEZD %o BMiEEH 5 D00, 1 HORETILiE
Bia5 252813 % <. AEYLEEGFBHIIOLNE T
Ebv, E5ICIE. BRI BITEISFERT ST
REMED 22 < BN L 2V L 282 B PL—=
ZNCH % bo AFRITBWT, FHE B~ DA ATE A
90 7 M DA & 72 ) g 9 B EBG E N0
W LT, BRAM~NE 1 HEIC 1 EfNz0ATHY
B 2478E A S e d o 72,

DEX Y, Rifgestt T coBREM ot »
S OIMHER IV F ) — VIRES X OVAROBEH ) X A
AL S 2\ 2S, FIH O BEMREGENC I3 EE 529 5
it bbb, BREMOEHICH2Y., W
HoOBMICHmEE 2203 BRI RS RTIC B
AR RSO 2 V7 2T B RELHEED
bOTIEEWEEZ BN,

O

ARWEFEE H A Al i B R 2= F R B Al B & (JSPS
KAKENHI No0.26450393) 12 & 2 W58k % %) TiTh
Nizco 720 BAIREZZRITTHI2H720, JLHERKFAERE
FEONEERDEIIOMBER» S BEL S 2w
7e2niz, 72, BHRRAEBREAREWAITEI IR E S
X IR 2P R PR 22 5 AN ST I8 D2 A B AT AL AR E)
WOBHRLMER LM E V272w, BEORAIC
Ly LEYVEHOEEET S,

51 A3

Akselrod S, Gordon D, Ubel FA, Shannon DC, Berger
AC, Chohen RJ. Power spectrum analysis of heart
rate fluctuation: a quantitative probe of beat-to-beat
cardiovascular control. Science, 213: 220-222. 1981.

Farm Animal Welfare Council (FAWC). Second report on
priorities for research and development in farm animal
welfare. DEFRA: London, UK. 1993.

Giannetto C, Fazio F, Alberghina D, Assenza A, Panzera
M, Piccione G. Different daily patterns of serum cortisol
and locomotor activity rhythm in horses under natural
photoperiod. J. Vet. Behav., 10: 118-121. 2014.

FR3ERs . B 1WA TOA FRIVE Y 82 31 B
KA N oEBY: (REBRE M) . 55 1. 43-
78. R RE . HUR . 1977

Irvine CH, Alexander SL. Factors affecting the circadian
rhythm in plasma cortisol concentrations in the horse.

Domest. Anim. Endocriol., 11: 227-238. 1994.

_70_

R R . 58 7 O NSATENIE & « REATEIXEE (k%
g, LCHEIRE] , ARG, MR W ). o LR, 5-8.
HHAE)E . B . 1995.

Kuwahara M, Hashimoto S, Ishii K, Yagi Y, Hada T, Hiraga A,
Kai M, Kubo K, Oki H, Tsubone H, Sugano S. Assessment
of autonomic nervous function by power spectral analysis
of heart rate variability in the horse. J. Auton. Nerv. Syst.,
60: 43-48. 1996.

Kuwahara M, Hiraga A, Kai M, Tsubone H, Sugano S.
Influence of training on autonomic nervous function in
horses: evaluation by power spectral analysis of heart rate
variability. Equine Vet. J. Suppl., 30: 178-180. 1999.

Marc M, Parvizi N, Ellendorff F, Kallweit E, Elsaesser F.
Plasma cortisol and ACTH concentrations in the warmblood
horse in response to a standardized treadmill exercise test
as physiological markers for evaluation of training status. J.
Anim. Sci., 78: 1936-1946. 2000.

FA e, RN, BT, AN —, PE %, IR,
W #—  HEARiON Y B ¥ PR T <D
B ez SIS RAT . A X, 57: 6-13. 2008.

Matsuura A, Maruta H, Iwatake T, Kumagai T, Nakanowatari
T, Hodate K. The beneficial effects of horse trekking on
autonomic nervous activity in experienced rider with no
disability. Anim. Sci. J. In press. 2016.

<774 — N ROTEHBIERE K 2ol 78,
ANEDOBR (V=2 R - H =0V, HEEES.
RERIESERR) 200-216. F 7 4 & Hikckk. BIHL 1999.
AARBHRGS. T2V T2 V7 2 7 OF 2T
L 72 B o fil] 38 4 P45 #F . 4. https://www.bajikyo.or.jp/
guideline01.pdf. 2011.

Ohmura H, Hiraga A, Aida H, Kuwahara M, Tsubone H,
Jones JH. Changes in heart rate and heart rate variability in
Thoroughbreds during prolonged road transportation. Am. J.
Vet. Res., 67: 455-462. 2006.

Schalke E, Stichnoth J, Ott S, Jones-Baade, R. Clinical signs
caused by the use of electric training collars on dogs in
everyday life situations. Appl. Anim. Behav. Sci., 105: 369-
380. 2007.

PrERLEL . SPSS DA A X 1. MK . 167-182. JL K EE T .
AR . 2011.

WHIEET , SR . R E S DOITEYY: . 42-50. 7 84E . W
3T . 2008

Vincent IC, Michell AR. Comparison of cortisol concentrations
in saliva and plasma of dogs. Rse. Vet. Sci., 53: 342-345.
1992.



Tohoku Journal of Animal Science and Technology, 65 (3): 65-71 2017.

Influence of electric fence on circadian rhythm of plasma cortisol,

heart rate, and heart rate variability and on behavior in grazing horse
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This study aimed to understand the stress of horses grazing in the paddock using electric fence. Three
riding horses who had not touched the electric fence were grazed for 90 min a day in the paddock using
metal fence for 2 sequential days (C) and then did in other paddock using the electric fence for 2 se-
quential days (E). Blood samples were obtained from the jugular veins 5 times a day, electrocardiogram
were recorded continuously for 22 hours, and the behavior during grazing were recorded. The circadian
rhythm of the plasma cortisol level, heart rate, and heart rate variability (HRV) and their behavior were
compared between C and E. Cortisol level exhibited similar circadian rhythm both in C and E. The
cortisol level were significantly higher in C than in E at 5:00 (P<0.05). Heart rate also exhibited similar
circadian rhythm both in C and E. The LF/HF, an index of the sympathetic nervous activity, showed
circadian rhythm in C, while it was showed disturbed pattern only on the first day in E though statistical
analysis could not be done because of missing data. There were no significant differences in the behav-
ior between C and E. The results indicated that the influence of electric fence of paddock on the circadi-
an rhythm of their plasma cortisol level, heart rate, and HRV and their grazing behavior in horses were
likely to be modest. However, care should be taken when using electric fence for the first time because

it would influence on sympathetic nervous activity of the horse on the first day.

Keywords: horse, behavior, circadian rhythm, stress, electric fence



