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Assessments of welfare and stress levels of steers in long-distance transit
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Abstract.

To collect scientific data for making domestic legislative preparations, assessments of stress level

of steers and welfare level of livestock vehicles were conducted in long-distance transit leaving the Hokkaido
Tokachi regional livestock market. The stress level was determined with physiological measurements, and the
welfare level was assessed in reference to the RSPCA welfare standards for beef cattle. Changes of some
physiological measurements, e.g. noradrenaline, NEFA and AST concentrations, indicated that steers could
suffer stress at market and during transportation. Most of welfare standards were met by all livestock vehicles,
but the standard for slope of loading ramp was not complied by some vehicles.

1. B B

BSEZIZ U LT HMMBEHREDFEEILY, H
%%@%K%,ﬁ%i%@%@ﬁ%}u~%50%
AT HEELPEE>TWDE, DL R,
5, JbEER R L Vo oEEHSIE ,5’2‘4:@5?1
WE%oTETEY, FHOIRBEEFERENAT
biTwas,

INETORFWMEICET L5, BEPIRE
Lol OBRBEERE ZNICT AEMO X b
VARG E DBREZHFARLEZ L2 THWIZITONT
72 (1o Lo T, I TRAEROKTRE
B ALFEHA DL AREOEENERESFLTH
D, BHZEREZ AT EONTERCE T ED
TCEMEAL L NV OBEFHE L 3% o T v, £
7z, W5 167 7 EDEINT 5 AR SHRERE (OIF)
Tid, BWORFEZFLLESEFE L TRz

EML, XREB|UICHETIHEREELFEL L) &
LTw5 (2),

FIT, ABFETIE, BAEICBIT L RERHEIC
ORI O 7O DEBN T — 5 2155720
E$wamﬁ%%§n%%ﬁﬁ¢¢%ﬁéﬂ51
FLALNVE, ABE - TEIMEEICL D HEET
HEEDBIZ, FOMELNNVIIDOWT, RERALG
HETH 5 EEORALEIEICES LT, BREWICEE
fliv s &2 HRE L7zo 2004 (B 16) FEEICD
Wik, EINEHORETNS TH 5 A6iE T X

REMHICB W CHFEAE T ER L 72,

2. /5 &

1) BEBELEGBL A ML ALV OREIE
SAOREZFRHEER ALY T, biEE+EBHT

XEEWY (UHEEEEN ; DT, HEmEe45)

P OWHARBRORBIEE S (EFT ; LT, S



IEE S B RERED R b LA B L OB L~V O 147

T5) FTOWMATTE L. AN EOREER
BIISth T v (ZESEEH, 7745—) THD,
ZNICHER SN TER SN 6.5~82 7 AORHE
O (BENEXAVAY A V) FE8F485 (L
BHEE1.61 mYHH) 2RESREL Lz, AER
DR WAEBIC4FEEZZEL, WER (KET
%), @Atk (BO%), Wk ABKRIC, RENE,
LERIELSR & FHEIR D © ORI 1T > 72
EBRESMFORE T, FEEREMNOYHE
B - RBABRIEERNTH HIRE) (INEE), BE L,
BB, B, %50, BEBREDRETDH 5
TYESTBLIUIEBRILR RIBE RERIICIE L
Joo HEERFREE L L CUE, MADINVFV—), IT
I-VF7IVE (VT RLFY Y, TRLFY >V,
F—=2¥32), MYE—=FA4u=y, FVa—2A,
Wy 8y E, BERERRMER, oL ATo—), i
HERERE, FLER, AST, ALT D&iEEE L pH % 5 U2
iR, 0%, R-REMREERE, FELHE L7

2) REMBAEL ~V O

THTEHICEY) ANTWLEREERE 17T 52 30R
2, EEEVEMERIEHS (RSPCA) DOfEMHE
# (3) KL LT, FICEoEREMFICET 5EE
DBEEHEEIT 272,

3. BREER

1) BMSBEEAEB LA LA LV OHIE

AT, THEEAL 72 —FVIETHD
EANEEE T, BB 1245km, BHEES1.0km (B
3:16h), H/AKEPLAFTBIT, 72U —2420
km (9:30h), AFEPOHE T T, —#KiE 16.0km,
FEEE 559.7 km (FF7:48h) THotz, LizdSo T,
MEEIEREX 1013.1km (25h) THo 72

AT S BT 2 MR BRI S O W B - RER
BEROBEERIZ, Table 1 ICRT EBY TH o7,
REERETAOBEE B &L OHEIL, BEHEITHIC
&, FEEH, —REETR, BEREETHONEICHE
BEL %Y, 720 —FMEEIE, HATHIERT
LDOBWEERR L, T/, RENGERETE &
7 ) — AR TEERDETH o 72,

WEATIRIC BT 52 REEMETMA O ERIGGRE
RYTvEZTBIUZBRILRFBREDOLE I,
Fig. LIZRTEBY Thotze TVEDT, ZEALKE
FEEL D, BEETHICEEABRRICI>TEN
DOFANEANCHER SN (4), KEFECIZSR
TwWas500, 7z —FRFICETENDERDE
B L w0l TREMICEETA L ERD
BENET LI EIREN, B, BERNEHEIT
CREOETVPKREDNo T,

Table 1 Environmental measurements in the livestock vehicle recorded in May.

Measurement Recorded period Mean=+SD
Vibration acceleration (m/s?) Direction
Perpendicular Horizontal
On the road on expressways - 0.22+455 0.24+3.97
on arterial roads -0.18+=1.94 0.32+1.16
during parking -0.19£047 0.32+0.30
In a ferry under way - 0.18+0.07 0.30£0.27
in harbor - 0.17%x0.04 0.29+0.08
Noise (dB) On the road on expressways 96.09+18.42
on arterial roads 80.51+29.68
during parking (Engine on) 81.37+24.26
during parking (Engine off) 76.78+18.37
In a ferry under way 91.87+=1.91
in harbor 84.12+3.69
Airflow velocity (m/s) On the road on expressways 0.82+0.40
on arterial roads 0.77x0.77
during parking 0.12£0.25
Temperature (°C) Over the all periods 17.2+56
Humidity (%) Over the all periods 43.7+12.8
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Fig. 1 Ammonia and carbon dioxide concentrations in
the livestock vehicle recorded in May.
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Table 2 Physiological measurements of steers before and after transportation in May

Measurement Before transportation Just after transportation One week after transportation
Cortisol (ng/ml) 39.54 =+ 20.12 36.14 =+ 6.36 3750 =+ 2385
Noradrenaline (ng/ml) 660.3 =+ 12335 581.0 =+ 1006.0 1852 + 2138
Adrenaline (ng/ml) 5866.45 = 10132.34 1612.64 == 1196.69 3392.72 + 28284
Dopamine (ng/ml) 41.00 * 63.06 1495 = 15.65 181.81 =+ 280.48
Triiodethyronine (ng/ml) 28 =+ 0.1 29 *+03 22 +=03
Glucose (mg/dl) 568 =+ 7.2 360 =52 303 + 49
Total protein in serum (g/100ml) 8.80 =+ 0.23 875 =+ 0.19 840 =+ 043
NEFA (£ EQ/D 7995 =+ 241.7 8325 =+ 1758 160.0 =+ 649
Triglyceride (mg/dl) 258 *+ 13 225 =+ 37 348 =+ 113
Total cholesterol (mg/dI) 1608 + 18.2 1513 =+ 20.7 1230 =+ 263
Lactic acid (mmol/1) 0.70 =+ 0.00 0.85 = 0.24 148 = 1.11
AST (/1 808 =+ 86 948 =+ 72 555 =+ 93
ALT (1U/D) 273 *+= 19 345 =+ 27 270 * 08
pH 6.75 = 0.06 6.80 = 0.00 6.73 =+ 0.05
Body temperature (°C) 386 =+ 0.33 389 =+ 024 39.0 + 0.21
Heart rate (bpm) 86.0 =+ 8.04 925 =+ 20.66 873 &£ 532
Coeficient of variation of R-R interval 0.055 + 0.031 0.071 = 0.060 0.070 = 0.045
Body weight (kg) 304.3 = 230 312.3 + 20.1 3045 + 19.2
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