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INTRODUCTION

80)1

Transportation and management conditions can be very stressful to cattle due to physical

physiological and social environment changes (Kenny and Tarrant, 1987). In fact, it has been suggested that f 1937).
and handling cause more stress to the animals than many other management practices (Johnston and BUCk,lén ? ipals
Much can, and has, been done to alleviate marketing stress through the management of the mixing of unfamilia’ est
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and stocking density (Price and Tennessen, 1981) as well as improving pre-slaughter and lairage nutritiofl
al., 1985; Hutcheson and Cole, 1986). These changes are consistent with the goals put forward by
groups such as the Canadian Farm Animal Welfare Council (1984).

gtio?

However, specific physiological insults arising from transport and handling are documented to include d‘?hy 908)

(Wythes et al., 1985) hypoglycemia (Jones, 1976), electrolyte imbalance (Schaefer ef al., 1988 1986)'
thermoregulation (Schaefer et al., 1982; 1988) and hematological imbalance (Murata, 1987; Kent and Ewb ’cafc"ss
Collectively, these insults not surprisingly result in a degraded meat quality (Jones and Tong, 1989) and fc‘:‘:m ihe cattle

yield (Egbert and Cornforth, 1986; Jones et al., 1988) which has a significant negative economic impac
industry.
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Despite these acknowledged and documented insults, the infrastructure and reality of the beef industry 15 such &
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will continue to be handled and transported. In fact, rationalization currently ongoing in the cattle industry i e, WS

(fewer plants and greater distances between them) will likely increase transport and management stres :
situation therefore presents a major challenge to the cattle industry in terms of improving both animal We
quality and carcass yield.
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Recent studies at the Agriculture Canada Lacombe Research Station have demonstrated that admint® f

electrolytes to cattle may be particularly important in treating pre-slaughter stress (Schaefer et al., 1988; 19
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trials with young bulls showed that electrolyte supplementation increased carcass yield and normaliZe‘:cdet o mixiﬂg

physiology which resulted in a decrease in the incidence of dark-cutting meat. These cattle were subjeC
and transportation over a 24-hour period prior to slaughter (Schaefer et al., 1990a; 1992).
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The purpose of the present study was to investigate the effect of electrolyte therapy on carcass weight 10SS, o

and hematology in long distance (24 to 48 hours) transported animals.

MATERIALS AND METHODS

Animals and management
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tslxty-one crossbred yearling beef cattle averaging S00kg were used in the present study. The animals were allocated
0 0ne of three treatment groups balanced by sex and weight. The treatments were:

Teatment 1)[Control]: the cattle were fed a balanced barley-cereal silage diet and water until transport;

Teatment 2): the animals were fed an electrolyte pre-mix in their ration for 24 hours prior to transport plus ad libitum
Z‘;celss to a liquid electrolyte supplement containing salt, sugar and amino acids as previously described (Schaefer et
" 990a);

Treatment 3): the cattle were given access to the electrolyte pre-mix only in their feed 24 hours prior to transport.

l treatment groups were given a four hour transport via a commercial carrier, then held overnight on the carrier
Ollowed by an additional four hour transport the following day. The treatment group 2 animals were off-loaded and
llowed ad Jibitum electrolyte drink following their initial transport.

The animals were not mixed during their transport or lairage and remained with the animals they have been raised with.

0r.1 arrival at the abattoir, no feed or water was provided for the animals in the lairage pens pre-slaughter and the
k- s were held an additional one to four hours before slaughter. Four slaughter dates within a four week period were
Tqulred to process the animals and each treatment group was represented by a minimum of six animals on each
Saughter date. While in lairage all animals were given straw bedding.

Just before and after transport the animals were weighed and while restraining the animals in a headgate, blood was
*Ollected by jugular venipuncture into 10ml vacutainers. Hematrocrit was determined using a Cell Dyn 700 analyzer
“quoia-Turner Corp., Mountain View, CA). Blood smears were stained for white blood cell differential counts.

Carcagg and meat quality

:ihe animals were stunned by captive bolt and dressed according to commercial procedures (Jones et al., 1988). The
tai_i]nn carcass, minus the body organs, alimentary tract, body fat deposits and non-carcass parts including head, feet and
4] » Were weighed and cooled. The pH of the longissimus dorsi was measured at the 13" rib using a Corning Model
P temperature meter (Corning Glass Works, Medfield, MA) at 45 minutes, 24 hours and 48 hours (ultimate) post-
Aughter. The carcass grading was conducted by ribbing the carcass between the 12™ and 13™ ribs approximately 24
a*llrs after slaughter followed by a one hour bloom time prior to evaluation. Two meat colour measurements (CIE L*,
and b* values) were taken on the surface of the longissimus thorasis and averaged. The colour co-ordinate L*
TeSents the lightness or luminosity of the sample and the co-ordinates a* and b* define the yellow-blue axis and red-
a8 .aXiS respectively. A higher L* value for beef is associated with a lighter colour while higher a* and b* vales are
Sociated with more yellow and more red.
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Al 25mm thick steak was removed from the longissimus dorsi muscle 96 hours following slaughter. This steak was

baedin g styrofoam tray and wrapped with an oxygen-permeable film. Drip and evaporation losses were measured
. ours afier display at 1°C. Shear values were determined by removing a 25mm-thick steak from each loin after six
ys Post-slaughter. For shear values, the steaks were cooked to 80°C in a microwave oven followed by cooling
CMight at 1°C. Three 19mm cores were then removed along the lateral axis of the muscle and each core was sheared

- using an Ottawa Texture Measuring System (OTMS, Canners Machinery, Simcoe, ON) equipped with a Warner-
Talzler ce]), Peak shear values for the three cores were averaged for each sample.

l&ucocytc counts

T : ! : i
L: ta] lellcocyte differential counts were made on blood smears stained with ‘camco quick stain.' Two hundred

901,

were counted on each smear using a E.Leitz, Wetzler micrscope (Germany) with micrscope lens 45:1 and



Statistical analysis

il
Data were subjected to analysis of variance using a split plot model which included the main plot }raﬂsPol%loL
treatment effect with animal within treatment as the main plot, error and treatment by time interaction in the .
All analyses were carried out using the General Linear Model system of SAS (1989).

RESULTS AND DISCUSSION

ng
Prior to treatment, the animals had an average weight of 500kg and there was no significant differencé amd
treatments.
. B]S
Animals from the control group lost 27.7kg during the journey. Treatment 2 cattle lost 19.5kg and Treatment 3 s
lost 20.8kg (Table 1).
; g
In the present study, the electrolyte-treated cattle retained between 6.9 and 8.2% more body weight than did qﬁlnwas
treated cattle. This difference was also apparent in the carcass yields as a proportion of final farm weight w;ls 4%
lowest in the control animals (53%) compared to either of the two electrolyte treatments (56.0% in T2 and ;veight
T3) from animals having access to electrolyte solution. As suggested by Goll et al. (1992), some of the b );weight
loss could be explained by the movement of extracellular water into the reticulo-rumen. However, 10s$€3 O v
appear to be mainly a combination of gut fill, liver and carcass weight loss (Jones et al., 1992). Similar re ore v
been reported by Schaefer et al. (1992) demonstrating that electrolyte-treated animals retained 1.1 to 1.9% . weid!
weight than untreated controls. These differences were also apparent in both warm and cold carcass
demonstrating a three to five kilogram reduction in carcass weight loss in treated cattle. ;
. ho
Meat quality values are presented in Table 2. Of interest was the observation that electrolyte SUPplemenmt;s;mﬂS
relatively few effects in terms of carcass quality. However, the a* value (CIE system) in the T2 animal$ (lon , e
dorsi, 24 hours post-stunning) was slightly higher compared to T1 animals (P-0.06) or T3 animals (P =O'03)5 but ot
24-hour pH value for T2 cattle (5.630+0.035) was slightly lower than T3 cattle (5.76+0.035) (p=0,0 )
significantly different from controls (5.690+0.038). i
incre
Total and differential white blood cell counts were affected by the transportation (Figure 1 and 2.). Signiﬁcanttrlz;unﬂﬂt'
in neutrophiles and significant reductions in lymphocytes were observed in all groups (P<0.01) regardless O:O 03). T
However, this difference was less in the treated animals compared to the non-treated control animals ® se b,—ought
increase in neutrophil numbers and decrease in lymphocytes was probably induced by the corticoid fes'poﬂ fmd'ﬂlgs
on during transport and handling. The observed increase in neutrophiles with transportation agrees W1 hauwg"d
of Murata et al. (1987) who demonstrated that the immunosuppressive activity in cattle can be signiﬁcamly .
by road transportation.

CONCLUSION A
atlle
Data from the current study demonstrates that long distance transport can be a significant stressor foer-:l;'aﬂsf’ort
significant impact on both carcass weight loss and the immunocompetence of the animals is secf: :, erity ©
treatment of the animals with electrolytes is seen to reduce the extent of carcass weight loss and. the Sgl n e
immunological changes. Treatment of cattle with electrolytes would therefore appear to be beneficial b0
economics and animal welfare. "

However, compared to some long distance shipping regimes, the present study conditions were compar "F‘deoﬂz
Had the weather been particularly hot or cold, the effects on the outcome might have been more dr o hauliﬂg
there seems to be good evidence that a pre-transport electrolyte-treatment of cattle prior to long distanc®
significantly reduce weight loss.
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Table 1. Live weight loss in transported cattle given access to, or denied, electrolyte therapy.

S —

Control (T1)

T2

S

Anima]s,
e

16

20

21

Live we; ght

loss, %

4.8

3.3

Live wej ght
LSS, kg

27.7°

19.5°

® P<0).

T . . . :
able 2, Meat quality values in transported cattle given access to, or denied, electrolyte therapy.

—
— Control (T1) T2 T3
~EH, 45min 6.71 £0.03 6.72 £0.03 6.76 £ 0.03
H, -24h 569+ 0.04 5.63 +0.03 576 +0.04
H, +48}, 5.70 + 0.04 563 +0.03 5.76 + 0.04
Moisture, /g 729.23+ 2.79 727.91+ 0.40 727.60+ 0.39
Objective
Colour at 24
L: 34.17+0.39 33.72+0.38 33.10+0.39
e 20.64 0.43 20.89+ 0.40 19.604 0.40
e N 829+0.31 8.42+0.28 7474029
Sot])jCCtiVe
our at 48h:
L: 35.95+ 0.39 36.36+ 0.35 35.72+0.36
= 21.74%0.30 22.50+0.30 21.66+0.30
B— 864 +0.21 8.90 +0.20 8.45+0.20
Shear value, kg 9.23+0.58 9.25+0.53 9.80:+0.54




