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E 8 FE PR S F 7 B BRI E A 20 RIS, WA ML AOFEIZ B E LT, MG
4, BEEF LTV (h-Cort) 7 b RICEMP a L F VRS AR (fCort) &I 72, it
X, RHEERF7IHEEHEMEETHY), TNFNOAKEB L OMERE (P £ ZHEFZE) 1280 =
00 THBXU1979 + 340 kg, 88 = 0.7 W HB L 1N3004 = 426 kg TH o7 (Hih, HREEL L IZHEM
WCEEED Y, p<005). RIHHEERL, MHIEL B B2 S IWEER EITE ToH 2628 km (i 956
km, FER 1672 km) % PrEEmiil 06 BER, JEEREERIE LR IEINVER] 2 & & FRT F CORERF 130 km %
FTELRER 3 R Clfk Sz, §RToMEIE, FEERT NS v 7 1A AT, 1EN2) oI
RANR—=ZIZFNZN093, 100 m* TH o7z, WEMHEE LT, HEBIEIEREHIA S, WHkahe 2
LR AR 72 Ao 2 ], g & BT BIGR AR 2 N2 72 3 IR L 72, 2O 5R, kel & #5#%
72 HIZ2B1T % h-Cort OFHME (pg/mg) (&, EREEHEA68 & 117, MIFEEFEA39 L 15 THY), @
PREERE CIXE A L2 (p<005). HEMOILE T, EREES TSR 72 HICAESICEEEZ R L7
(p<001). Bz, $%nr, FEEEB L 72 HEO £Cort OFIME (pg/mg) &, REFEEHCIIZN
Zi51, 609 BLO377, M TIZIZNZIL306, 288 BL U152 TH Y, RIEHERE CIIR SR
WCHEBEICHIL, SR CIE 72 HRICEEIZHD L (p<005). I ToORETIZ, REBEFIZE
PRBERE L, AT IR, BB E 2 HRICEMEEA R L, Wi FEESRO SNz (p<001
F7212005). MEHTO) H, ©F I v AEEIEWHE BB _FERICAEICREL R L

FFA I3EIERFICHZICEM 2 R Lz (p<005). YFICEIHERIC BT 5 FFA o AR, SHEEEREC
WR_KE o7, D EOREL Y, EREEEHEITFICHLTLY REL ORI AN L AR 272
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AR, HATIRELOKREEASHIHETL TV
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D, FOBBFEEIZE L CIERLTWD, EkldREIC
EOoTANVAZLGLZZEALNTEY, ZOREIX
BIZAEE T HEL 72 ) O A OHECEMICL Y BA b 2
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e LT, MEseiEfg, itk &x Hvza)vs vl

AT OZ L ATREL LTEAEATH 5 [7]
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HANVAZRET23DOTERVWEEZ LN TV,
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WIIAERSIC L o TaVF VI NVERREIZEDRD D &)
5 [10-12] dA LN, LA CEEHAIPSE N H
BEORMM LA ML AFFMICEHTHLE LTS
[7, 10, 13-15]. F7z, #EFILVFVVEF=IIHE
FOZNEHCARMBE L7 [16] 2 &ns, FEMALHPE
Wy A bV AFHhOME L LTEHEEZONS., &
D LX) BIRPOFT, T E CENTIEIREIFIZRIT
FTREIZOWT, BEMEFOEERRICBI) 5KHE L
MR ZALIC B 2 8 [17] 2, "V A Y A Ul
T mEMRERE O ZILIC R 2 85 h 4 5 [18, 19].
LaL, BEAEFOWREF 2O RIZE MO I )VT
VEARRIEL, RS EHEEOmREIZ KL
oI RS v, F 2T, Ao BRIZEREH
TENE R 2R e LT, RS mHEEomXTH%o
BEFINT VN NNCE MR IV VBTSSR
m, My 2 lE L, WO R ML AR T 5
ZEElL7.

MEBLUHE
HHAFOBE  BERELERFEF37HE L
7. 20O B THE (RHEERSAE L) (MELE
Wik, 3088 (JHMEmEsmd: 0 S (G & IS ©
HERE SNz, Wk o Bl & ARE (CEY + BEER ) 1,
LETENLENE0 £00H Hin & 1979 = 340 kg, S
BECT88 = 0.7 4 Hifk 3004 = 426 kg Td - 72 (H i,
RE L HICHEMICEEZESD V. p<005, Student @ ¢
E). ITRTOMBP IR ER IO 1 IBF RS £ T
B SN, ERESUA R LR Lz, L0k
B X OPFrERMISEE (72 —) LK (bFvy)
bR TH 2628 km & 96 KRR, S EEDZIUIZEEREK
130 km & SEF]CTd o 7. FEFEHE IR EEHRTA b T v
7 &, THAL7: ) O AR — G —H 7R vl A
N—=2 [3] XY LRRPEV093 7212100 m* TH -

® 1. RIBRERNXET &R IERERRRY D RS

72, LB ORI O R TH Y, FHkidH
HEHL S AT b, SEETIE, REB X UHEAKIZATH
Nieroz, LEEZE S5 CHiA, Flshizk, %
FHH & S TICEIET ARG S s SERIL,
BHOETHESEHS Ty 7 THA 7THE TRETHHIC
ik (HHER 1~ 8 km, FFZEREHIF 5~ 3045), #HR¥E
SNtk 13RI R T TS Lz 72, L
L, 5 HEGE CICILERR Y 1 VA 5 (A mdett
BEERIANVA, B A VAT A VA, 485
ATV IR A NVA, FERSTA VA, BT T
JIANVATRY) OET 7 Fy (ESRRAET 7 F
AL ET, BER) & 3R, B A MT AR -V
LAEZARTERT 7 T v (BEEALEEREGERT) & E 2l
W STz, S50, EEanl IR 4 L
220 (GHERMREERTANVA, o854 07 )V
DHIEY AV A) ORIEREEET 2 F 2 (TSVE-2:
LT AR TRy, H ) ORBENEREL S IZE Y
IV ADE EHHA (VA L LT50 IU) ##%5&hTw»
7. SEE, T RO 1 A AR LB & RO
PRI ANVASFEA T 7 F v R EE ST W,

W OB AR OFBELEL, LEA1ENS720 8 44
~70m® CHEA SN, SEHAF1ELZVH5~6m* T
B F 3B ST, Bk, mEEENER,
72 X 45 m OJE S5 T2 (65 m?/ BH) THA
M, AECIE U7z — O FEHE 54/ TliaE S /.

MEHER S L UREIER - Wknl (ZEMBOAEZ
B E NI OREHHICC), RERLIERS X
DFIRER 72 B, o SEER> S B2 mE = A
WCERIML L, [RJIRE V2 T A A T B R T 4812 & 0 BRI
L7z, E72, Wnknn& #7572 HIE, SEMEROW
FEx 2 em® 12, A2 OHTY V-7 (E&H2
~3cm). FRMLAMEIEESIERL, #EB L 08
FL LBIZI0CUT OWEEREE T IR S N/IREET

- B B . WA 5 R HH 35 b
(km) (h) = (m?/ 5 (RIRT) (SIRT) (RIRT)

End-

L2 956 (%) % B (269)

(n=7) 1672 (Bei%) %0 2018.7.25-28 093 (279) M
(25.6) i Y
(23.3)

3-2) 4)
iim 130 (i) 3 2018. 7.6 1.00 wig —

1) REEEERGERE, 2) MEREEEEEE, 3) MhHRIR, 4) IRIR

ZHOLRITARTOT— 5.
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it 2R R AR Sz, MBEEE IR, #HEhaL
F ) (h-Cort) 7 & NZFEAEF I VT VY &6
® (fCort) Ofh, IMEAE LA L LT 21
FIViEE (sCort), ¥ ¥ AEE (VitA), #2
LAT7a—) (Tcho), #EHENGHIER (FFA), IRFEEHR
(BUN), ##&H (TP), 7)V73 ¥ (Alb), FhU ™
A (Na) BXozua—nv (C) #lllsg L7z, Tz, fit
REOFHE R, FAEELTT2 HEZ D) BRI R
AR, BRRACIEE T BT D EIR OISR L R4,
HRNS 2Rk L7z,

BERE  BEYRARS TR, MR % 48 FH
DIPNCIE s L, WAL L OHEL & H12-30C T
WHAE SNz, WA SN2 EME L OBEI,
HERNCHIRS L ONEL T s sz, s, HEfE
WX ERFZ LRSS 2 VT 60T, 48 FFFzl: S /. 2o
%, R (MS-100: b I =K, HmE) 2 HwT,
5000 rpm, 150 B CTHEKIZL, 004 g% 20 meF = —
TNZANTz I, HEIX008 g% 15 me i LEIZA
n, A7 = V50 mexMAEELLE KT
7 INANT3HBEHREZES S R LZEE00M g
=L EBHI220mlF 2 —TICAN, EELFEE
(% % LT, 5000 rpm, 150 #2 TRy AKIZ L 72,
B LOWEOHHBOMIEIE, A%/ —)L% 10 m
Mz Ca—7—%—"7T15rpm, =i, 24 FEfHEEEL,
10000 x g, ZEif, 10 ML BEL 72, 2ok, L
FREBEICRL, b—b7ay 7 T3RTITMEL At
5, BHRNATI0FEHE S/, PBS 03 meEhlz
B, ZRT1IFEEEE L 2 vF Vi & L7z,
h-Cort B X O f-Cort Hl5%E 1%, WTY > I VizZFn T F,
BES Y TVIIEBEKRTEBICHMNL, avFaxs
o ELISA #l%E+ v b (DetectX : Arbor Assays, MI,
USA) #/Hw, =470 7L—r)—%— (I Mark <
4707 VL— ) —=F—NAF-FvF FEKIFNMN)—

pg/mg
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1. HERFILFIILEEFE
TCOEBEICEBRESHY (p<0.01), ab: ERICEWVWTEH
BEH') (p<0.05) (Tukey-Kramer's HSD #&7E)

_3_

X, W) ZJHV, 450 nm O E TG & HlE
L7z F72, A bszitdro 9 £, sCort 1% h-Cort
B LU fCort LA L < ELISA HlIEFx v +, ZoftlidH
By irEeiE (LABOSPECTO08K: Hi A 72, HU5)
B LU (JCA-BM8060: HAE T, HE) 12 & HillsE L7

ETERAR W OEREICHABREDLALNIZ/20,
Pearson OFBIMIEZ & D EiiiHi o h-Cort 3 & U £-Cort
& OMPBAFENT 21T - 72, M5, h-Cort 38 X U f-Cort
WML I £ ¥R 2 TR L, Tukey-Kramer &
HSD MEZ AW T I E 2 o OB cltie L7z, %
72, BERRSEHAH Fisher O EMEMEZ H\\ 72, i
b H RKHE 5% Al & A D ) L EHE L 7.

B &

h-Cort 3 & O £-Cort 12 DWW T, BRI OfH & A &
DM 2 ERB LA, b5 EERMET
X2 EDHER SN (FNZENOMBERE L p1E
-0.319, p=0.054, 0.292, »=0.105). h-Cort (pg/mg)
DR E BIEHR 72 Dol L#ke ST 2heh
68 £33%117+67 39+x28L15+x05THY, S
HTIXABZIHD L (p<005). B THi%AE 72 Ho
fli% <2 & SHTHZIEA -7 (p<001) (K1),
FRELZ, f-Cort (pg/mg) DEHEH, FHMB X OF
H%T2HOMEIE, ZRZFNLEETSL + 18, 609 * 465
B L U377 £ 212 SHET306 183, 288 + 204
L0152+ 110 CTHY, WTFhoOE L TLHMTHERE
END SN/ (p<001 7213 p<0.05). Tabb, i
EANE L BEAMK C, FIEREB L OHEZ 72 HIZ L #ED
Bl Fi, BITEIIADLE, SETIZHER T2
HOEIZ %R B L OFIE RIS HEE B, LTI
Bk AL BRI I o 72 (p<0.05) (K 2).

M AR RS 2 R 2 IR L7z, BT EILAD
L, ST LEETIE VILA 2V S B IS S E R IR

pg/mg
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— SR IR LR
2. EEPINFIYLMREMERE

COEBICEEESHY (0<0.01), T EBICEEESHY
(p<0.05), ab, AB: H#ERICHWTEFSETHEEEZD
) (p<0.05) (Tukey-Kramer’'s HSD #&7E)



R 2. RIPEEENXE CIQIEBEEARY (CH (T 2MXAI R D MIRELFAIRETR

HH #  n i % Bl B AR 72 H
vitA LY 7 676 = 219 B 425 £ 87  C 923 £ 173° A
(/e) S’ 30 806 * 154 A 542 + 315 B 765 + 167" A
Teho L 7 997 194 B 1060 + 194 B 1467 + 200° A
(mg/d¢) S 30 1205 * 325 1323 * 364 1202 + 296"
FFA L 7 0114 * 0035° B 0983 = 0147 A 0179 = 0019* B
(mEq/) S 30 0412 * 019" B 0653 = 0248 A 0115 = 0042" C
BUN L 7 8723 C 118 + 12 B 187 + 20" A
(mg/d¢) S 30 123 +30 B 127 + 34 B 153 = 26" A
TP L 7 6803 A 71+ 017 A 63 + 03" B
(g/de) S 30 64 =05 65 + 04" 66 + 03"
Alb L 7  33%04° 33 = 03 32 + 01
(g/de) S 30 36 % 02" A 37 03 A 3303 B
Na L 7 1427 % 19 1417 * 18 1420 + 12°
(mEq/€) S 30 1409 * 63 1437 * 56 1434 + 16°
cl L 7 996 % 13 986 + 24 1000 * 13
(mEq/¢) S 30 1003 * 49 1012 * 4 1009 * 17
Cot” L 7  54=12" A (=6 79+ 11 B (u=6) 70 + 16
(pg/m¢) S 30 71 * 08 (n=29) 70 = 12 (n=26) 65 = 16

B3Pl = FEAE, 1) REMEERNE, 2) EHEEmXiE, T (V7 V) JEERSM TH %720 log K L 72

ab : FERNCHEZED D (p<005),

IR EZ 7R L7z (p<0.05, DLTFEL).
FFA, BUN B X 0" s-Cort IZffisai 12 LB H A 7
WCEME AR L7z, #EHRT2H T, ViLADRE L L
HL, Wkl O THHEEEIED L7z, FFA
FEE R IR REIET L, #akar & Mo xR
L7z, T-cho & BUN (ZFIFEREIZHAFEIZ LA L.
TP I3#%E AT B £ RGN REICREZ R L7
—7J5, SHETIE, BRERIICE_FHFRIZ VitA 29FE 2
xR L, FFAIZAERZICHEMEERLZ. FFEZ72H
TIE, FFA 25k mi 8 L ORI A RIS NAEEIZIKT L
72. Zofh, BUNIZEZEIZER L, Alb 3AFICKT
L7z, F7z, MEEZBRMEEN S & ICHET 5 &, Bk
FIlZ FFA & Alb, sCort (Z SEALEEL Y A ZIE
Mol FIEETIITP A LETHEEIZE» /2. FFE
#% 72 HTlk, L#o VitA , T-cho, FFA 3 X UF BUN
WSTHELVOARICEMHZRL, TPBLUNaldAE
M Z/R L7z, VitA B X OFFA DAL o IHEE X, B
RIEHHF AN THER LTz,

ORI AL, SHA67% (2/30), LB
143% (1/7) THMICHAEZE I ehol. BEEAT
WENHEELLT, iU%fééS? HUWICEELTED,

Zhk gl

HERNICBW RS FHTEEZED Y (p<0.05) (Tukey-Kramer's HSD #%)

FTRTHUHE AR
h-Cort & f-Cort & &,
HERIIIRE eh o 7.

BIZXDEELZ, NSO 3T
W NOMAIEE b Y 2

E =
AWFFEOERE, FEEREHEN 2 A, ) 72
HED LNEE EINERBEDO T TIrbh e, 72, BAR

O FFRBRBE I A L b [ —2 0@y TH - 7.

B o A b L AFHEEHE & LT, h-Cort OF MM %
B s T\wb, Gonzalez 5 [10] &, "IVAZ A
CREFLA R W, RIS ER OV E BT & DS h-Cort

WRITTHEBZHRAN, FRPrEallloTEEHL D
@, hCortix 1 ~2HMBED A M L AFHICA T
HbHEHME L. F72, Bacci b [20] 1%, KESE
L C 2 [\l o L 72 A5 © h-Cort 2 #4-X, 7 &
BFL OB & #7201tk 70 ~ 75 H OfEL M RT B L O
IUREER 4 IR EEICEr o 2 L Cnh. 2
Ot [F— AT b BEEORIGRAL R P kI & o T
BAEA R 5 v e (12 21] R s D%, 4L
LDELAHERK, BBV TOEERIT L) b E
v, o~ BOEBO A ML AFHEOIRIE L LT,



ZOHEMMEICET 2MEIE% W (7, 11, 13, 22]. Kif5E
2B, h-Cort ®FF5H 72 H OREHIE, FIHEHE
B AR CIXRE AT IS KT L7272, BRS¢k
BimL, HEMIcHEEEN RO N 72, £Cort HIE
fEIZ BT, R M e 26 T 00 i 2 i) D M V3 0 il i 1%
HLVEDPo72b00, Z0#HIEE HER L7z, £Cort
DWW, 48R 8 M OBRM TH S N2 FHMEDS, 25
HEZEE LB VF I IVEREEAERIEOHBY
WFBO LNz Z EFREENT WD [16]. L72A - T,
f-Cort bHGAMIZH725 A M L ZIRAER FUWL$ 5 T g
Wb, Ik oTE, FHERFTOLEARISA ML A
THhY, RWFFEICBWTLEZEH 72 HO h-Cort BEL O
fCort ICHE R RIFL2bDEEZ SNz —)7, M
FOE AR OMBEEICRKE RE R L, BEABOMHE
BELF— o2 ens, REEHEHOBER T2
H @ h-Cort & f-Cort 2S5 HE A #E L D DA EITE 2
ToERIE, Rkt & B h o 72 2 L AURIE S
N7z, $bt, RS EERSIC N, R
L TEYKRELDOFHN AN L ARG 2200 &
HEEE S N7z BRI U T 9 BB D W TR EINAE
ThEA S A 5115, Ishizaki & [18] X, HIVA
7 A4 YHEORBTA 6 A HV, #9100 km 4 FFR i
PR S MR e (80 ~85% AS~ 2 1 7 7 —
V) AL L T A, ALFFEOUHRIT AT I A
BABSEB L O3 ARICAERIZIKT L, CD4" Bmz &k -
TCD4'/CDS WS ER Lz L. #LC, o
5O LRI T & TN & 2 H e
RIELTwh. Riondato 5 [23] &, 24O 71 > F
& ¥ 7 — XFEMETF %K 950 km 14 BEf#% L 72 & 2
A, EIMLT Y Y8k 7 vy boEE™@WL L, Z
I NK MR X 2 b o EHEE L, A b L AFHTM
DRSE RN D o 72 e 2 R_E L T\ 5. ABFgEIC
BWTIIRERIET 2 HMAIIEO N TW LW, Kl
HER A X B A M L ADSETNTIE, RO RERIMET
L, BREEY) ZAZ7EmELETFHL TN Ll
DIE, AE SN B A TR OO B S A R S g R
LHENL ) BEIRSSIE & h-Cort B X U8 £-Cort & D RIC
BRI R o 7z Dlank v, BTz A 2R
MR & 2k 1 PE D MPIR g (BkEh) AER SR
T [24] EEDLNTVLARNT, ZOELTIEIINE
THLEME R &m0 5 OBEAFITIFRZERRIZITE A
EREAL TR (REIIRST). ZoBRBIIBWT
RIS ORREEREIIH ST 01k, 772
F v ORI 2, Wkai O SRR T 7 F o H
Yy I VHFGHAN—F T — 2 L LTHEBEINT
Wh 7 g Sz, —J7C, Ishiwata & [3] (&,
KRR KRB R BT 72, DR THFEAT 1 BH2472 ) 162 m* O

FHEEREL, Il TRERAMLATIE RV EIE
BLTWAD., ZOHETIIMEE I NVF VO IVIRER & x G
L7228, S, WkEro AR & h-Cort B L O
f-Cort & ORIEMEZ AT 2 LENH D,

M AEACFE AT R ClE, TilEE & &R FFA
HEFERNZARE L EFA LTz, Zhudimsd o
FERASHATR DA TH o722 L IZZ, kA ML AD
BRICE D) BN TOREEIA T3 Th o720 LI
WEINT. FRICEEBRERO LAESKE L 720
X, MEREPE o220 8 E 2 bz, FHERIL,
WL TR EEDHG G- S, kA ML ARG D
fEfrsn/-c s, WARLHML, 72 HEICIEIE
IFIEWHEPICEE L T, 72, SKEREDORED
WA S M7z7s, i BUN % TP, Alb 12K & 24 H)
3% <, Nak ClOIIZIEFHBENTIER L. o2
DS, WETIIHESOKTIE R o2b 0D, #BHO
MARDEIZ oz b RSN MERE S I AR
JEIL, Bk EDA N L AICEDVIRT T2 2 LD HHN
TBY [25], RRETLRBOBELI R SN W
b, HFERICREOEY I VEAIZHRGE SN Eh
5, IMHiEEEIZ 10 HH ETIC#ERe»Ic BA L (B
WRET). T2, W oOIMBha LT VEEZE
PRSI | A AT B R L 722s, I
XRTE A & DO B Tk BHAATE A I BRI S Nz |2
AL, BEEBEIELP ST N T v 7R SN
iz, HAEEDORRIME T 5 R EEE I T
Wizz R SN

RIFFEClE, kA BEBMERE R0 L4 2 A
L A% RITTREEAVRIE S N2 &2 5, FFICER
SR O Y) e A G EEAR K, BRRERTR O EMIR &
B EHE\CBLRE L 72 RSR S TH B

E
KRR ZFITTHIH720, MAEMEORIUZ ZH)
rwizZwIlOGEo D BBeA, a7 Vvl
T 2 W W E R FEE SO ]
WO, MO NS CHE Wi 72wz
NOSAT IWE D B 5K A 70 & DN HE B2 R BRIE
FHOERETFHIZIER L E T,
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Effects of transport distance on hair and fecal cortisol concentrations
and blood components in Japanese Black breeding cattle

M. Akiyoshi’, C. Sakoda”, M. Nouchi?, N. Abe"?, A.Sato"?, T.Kato"?"

1) Animal Medical Center, Rakuno Gakuen University
2) Department of Large Animal Clinical Sciences, School of Veterinary Medicine, Rakuno Gakuen University

ABSTRACT The study included 37 Japanese Black breeding cattle allocated to two study groups.
One group (#=7) was transported from a fattening farm in Tarama Island, Okinawa Prefecture, to a
facility in Mogami, Yamagata Prefecture (2,628 km over 96 hours; long distance or Group L), and the
other group (#=30) was transported within Yamagata Prefecture to the same facility (130 km over 3
hours: short distance or Group S). Each animal had a 0.93 m® space in a truck for long-distance transport
and 1.00 m* for short-distance transport. The age and bodyweight (mean = standard deviation) at
the time of transport were 80 = 0 months and 1979 * 34.0 kg in Group L and 88 * (.7 months and
3004 £ 426 kg in Group S, respectively, and were significantly different between the two groups
(p<0.05). Hair samples were collected twice, before transport and 72 days after arrival. Fecal and blood
samples were collected three times, before transport, upon arrival at the facility, and 72 days after
arrival. Hair cortisol concentration (h-Cort) and fecal cortisol metabolite concentration (f-Cort) were
measured as stress indicators. The mean h-Cort before transport and 72 days after arrival was 6.8 and
11.7 pg/mg in Group L and 39 and 1.5 pg/mg in Group S. The mean h-Cort was significantly reduced
in Group S (»p<0.05). By comparison between the groups, post-arrival h-Cort in the long-distance group
was significantly higher than in the short-distance group (p<0.01). The mean f-Cort before transport,
at arrival, and at 72 days after arrival was 5.1, 60.9, and 37.7 pg/mg in the long-distance group and
30.6, 288, and 15.2 pg/mg in the short-distance group, respectively. It was significantly lower at 72
days compared to the baseline value in the short-distance group (p<0.05). By comparison between
the groups, the long-distance group had significantly lower values before transport and higher values
at arrival and 72 days after arrival compared to the short-distance group (p<0.01 or 0.05). By blood
chemical analysis, significantly lower vitamin A and significantly higher free fatty acids (FFA) were
observed on arrival in both groups compared to baseline values (p<0.05). In particular, the increase in
FFA was larger in the long-distance group than in the short-range group. These findings indicate that
long-distance transport might have a severe and prolonged impact on the stress status of cattle.

——Key Words : Fecal cortisol metabolites concentration, Hair cortisol concentration, Long-distance

transport, Stress
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