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IN TR O D U CTIO N

T ransportation and management conditions can be very stressful to cattle due to  physical ( S te p h e n ® ^ ^  
physiological and social environm ent changes (Kenny and Tarrant, 1987). In fact, it has been suggested ® j<$7)
and handling cause more stress to the animals than many other management practices (Johnston and Buc . Ljjjial8 
Much can, and has, been done to alleviate marketing stress through the managem ent o f  the m ixing o f unfami i . gS ¡t
and stocking density (Price and Tennessen, 1981) as well as im proving pre-slaughter and lairage nutrition 
al., 1985; Hutcheson and Cole, 1986). These changes are consistent w ith the goals put forward by anim 
groups such as the Canadian Farm  Animal W elfare Council (1984).

H ow ever, specific physiological insults arising from transport and handling are docum ented t o includ® g . 
(W ythes et a l,  1985) hypoglycemia (Jones, 1976), electrolyte im balance (Schaefer et al., 1 198$
thermoregulation (Schaefer et al., 1982; 1988) and hem atological im balance (M u ra ta ,J9 8 7 ; Kent and Ew j ’cafc^s

^ V o n t h ^ '

____________________________  w . ldb
Collectively, these insults not surprisingly result in a degraded meat quality (Jones and Tong, 1989) and r u Ua rA$
yield (Egbert and Com forth, 1986; Jones et al. , 1988) which has a significant negative econom ic impact 
industry. „

h that
Despite these acknowledged and documented insults, the infrastructure and reality o f  the b ee f industry is sUCworid- ^ 6 
will continue to be handled and transported. In fact, rationalization currently ongoing in the cattle industry fin8 
(fewer plants and greater distances between them) will likely increase transport and m anagem ent s tre s s111 ^
situation therefore presents a m ajor challenge to  the cattle industry in term s o f  im proving both animal 
quality and carcass yield.

of

Recent studies at the Agriculture Canada Lacom be Research Station have dem onstrated that adnJ‘ \n P ;
electrolytes to cattle may be particularly important in treating pre-slaughter stress (Schaefer et al., 1988, ^
trials with young bulls showed that electrolyte supplementation increased carcass yield and normaliz ^  
physiology which resulted in a decrease in the incidence o f  dark-cutting meat. These cattle w ere subjec 
and transportation over a 24-hour period p rior to slaughter (Schaefer et al., 1990a; 1992).

at
The purpose o f the present study was to investigate the effect o f  electrolyte therapy on carcass weight loss, 
and hematology in long distance (24 to 48 hours) transported animals.

M ATERIALS A N D  M ETHODS 

A nim als and managem ent
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^xty-one crossbred yearling b eef cattle averaging 500kg w ere used in the present study. The animals w ere allocated 
to one o f three treatm ent groups balanced by sex and weight. The treatments were:
(Treatment l)[Control]: the cattle were fed a balanced barley-cereal silage diet and water until transport;
(Treatment 2): the animals were fed an electrolyte pre-m ix in their ration for 24 hours prior to  transport plus ad libitum 
access to a liquid electrolyte supplem ent containing salt, sugar and amino acids as previously described (Schaefer el 
< l 9 9 0 a  );
(Treatment 3): the cattle were given access to the electrolyte pre-mix only in their feed 24 hours prior to transport.

treatm ent groups w ere given a four hour transport via a com mercial earner, then held overnight on the earner 
followed by an additional four hour transport the following day. The treatm ent group 2 animals w ere off-loaded and 
flowed ad libitum electrolyte drink following their initial transport.

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

arrival at the abattoir, no feed or w ater w as provided for the animals in the lairage pens pre-slaughter and the 
animals were held an additional one to four hours before slaughter. Four slaughter dates within a four w eek period were 
r®9uired to  process the animals and each treatment group w as represented by a minimum o f six anim als on each 
s anghter date. W hile in lairage all animals w ere given straw bedding.

Just before and after transport the animals were weighed and while restraining the animals in a headgate, blood w as 
®°Uected by jugular venipuncture into 10ml vacutainers. H em atrocrit was determined using a Cell Dyn 700 analyzer 
(Sequoia-Tum er Corp., M ountain View, CA). Blood sm ears w ere stained for white blood cell differential counts.

arcass and m eat quality

The animals w ere stunned by captive bolt and dressed according to com mercial procedures (Jones et al., 1988). The 
'Va°n  carcass, minus the body organs, alimentary tract, body fat deposits and non-carcass parts including head, feet and 
ail> Were weighed and cooled. The pH  o f the longissimus dorsi w as m easured at the 13th rib using a C om ing M odel 

4 PH temperature meter (Com ing Glass W orks, M edfield, M A ) at 45 minutes, 24 hours and 48 hours (ultim ate) post- 
alaughter. The carcass grading w as conducted by ribbing the carcass between the 12* and 13* ribs approxim ately 24 
h°Urs after slaughter followed by a one hour bloom  tim e prior to  evaluation. Two m eat colour m easurem ents (CIE L*, 

and b* values) w ere taken on the surface o f  the longissimus thorasis and averaged. The colour co-ordinate L* 
rePfesents the lightness or luminosity of the sample and the co-ordinates a* and b* define the yellow -blue axis and red- 
^  axis respectively. A  higher L* value for b eef is associated w ith a lighter colour w hile higher a* and b* vales are 
ass°ciated w ith m ore yellow and m ore red.

^  2smm thick steak w as rem oved from the longissimus dorsi m uscle 96 hours following slaughter. This steak was 
Haced in a styrofoam tray and w rapped with an oxygen-perm eable film. D rip and evaporation losses w ere m easured 
T5 ('ours after display at 1 °C. Shear values w ere determ ined by removing a 25m m -thick steak from  each loin after six 
aTs Post-slaughter. For shear values, the steaks w ere cooked to 80°C  in a m icrowave oven followed by cooling 

0vemight at l°c. Three 19mm cores were then removed along the lateral axis o f  the m uscle and each core w as sheared 
jJ*** using an Ottawa Texture Measuring System (OTMS, Canners Machinery, Simcoe, ON) equipped with a W am er- 

rafeler cell. Peak shear values for the three cores w ere averaged for each sample.

Lett°ocyte counts

j ? tal leucocyte differential counts w ere made on blood smears stained with 'cam eo quick stain.' Two hundred 
¡^cocytes were counted on each sm ear using a E.Leitz, W etzler m icrscope (Germany) with m icrscope lens 45:1 and
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ftatio*1
D ata  w ere subjected to analysis o f  variance using a split p lot model which included the main plot transp 
treatment effect w ith animal within treatment as the main plot, error and treatm ent by tim e interaction in the s 
All analyses w ere carried out using the General Linear M odel system o f  SAS (1989).

Statistical analysis

RESULTS A N D  D ISC U SSIO N

P rio r to treatm ent, the animals had an average weight o f  500kg and there w as no significant difference 
treatments.

Animals from the control group lost 27.7kg during the journey. Treatment 2 cattle lost 19.5kg and Treatment 
lost 20.8kg (Table 1).

a H the
In the present study, the electrolyte-treated cattle retained between 6.9 and 8.2%  m ore body w eight than di ^  
treated cattle. This difference w as also apparent in the carcass yields as a proportion o f  final farm  weight ^  ̂
lowest in the control animals (53% ) com pared to either o f  the two electrolyte treatm ents (56.0%  in T2 and ■ ^  
T3) from animals having access to electrolyte solution. As suggested by Goll et al. (1992), some o f  the body 
loss could  be explained by the m ovem ent o f  extracellular w ater into the reticulo-rum en. However, losses 
appear to be mainly a com bination o f  gut fill, liver and carcass w eight loss (Jones et al. , 1992). Similar teŜ Q(e live 
been reported by Schaefer et al. (1992) dem onstrating that electrolyte-treated animals retained 1.1 to 1 9% 111 
w eight than untreated controls. These differences w ere also apparent in both w arm  and cold carcass 
dem onstrating a three to five kilogram  reduction in carcass weight loss in treated cattle.

sta tion
M eat quality values are presented in Table 2. O f interest was the observation that electrolyte suppleiTie :sSi0 s 
relatively few effects in term s o f  carcass quality. However, the a* value (CIE system) in the T2 animals (‘° n̂ s0< th« 
dorsi, 24 hours post-stunning) was slightly higher com pared to  T1 animals (P-0.06) or T3 animals but1,01
24-hour pH  value for T2 cattle (5 .630±0.035) was slightly low er than T3 cattle (5 .76±0.035) (P*®- 
significantly different from  controls (5.690±0.038).

Total and differential white blood cell counts were affected by the transportation (Figure 1 and 2.). Signifi08” 1
— A  ^ -------* u,_____l______________________________„j  _n__________m \ „„„arHIesS 01 ** .. f f i Cin neutrophiles and significant reductions in lymphocytes w ere observed in all groups (P < 0 .01 ) regardless ^  

However, this difference w as less in the treated animals com pared to the non-treated control animals ( r   ̂hfC
increase in neutrophil num bers and decrease in lymphocytes was probably induced by the corticoid response ^¡^gs
on during transport and handling. The observed increase in neutrophiles w ith transportation agrees with the

o f Murata et al. (1987) who demonstrated that the im m unosuppressive activity in cattle can b e  s ig n i f ic a n t( 
by road transportation.

C O N CLU SIO N
ittle

D ata from  the curren t study dem onstrates that long distance transport can be a significant stressor 0 
significant im pact on both carcass weight loss and the im m unocom pétence o f  the animals is seen r^  
trea tm en t o f  the anim als with electrolytes is seen to reduce the extent o f  carcass weight loss and the se tefIpS0 
immunological changes. Treatm ent o f  cattle with electrolytes would therefore appear to  be beneficial bo 
economics and animal welfare.

• .hr 010^1
However, compared to some long distance shipping regimes, the present study conditions w ere com parabv ^joflethe'e\ j  
Had the weather been particularly hot o r cold, the effects on the outcom e might have been m ore drastic, ^yiiiig c3) 
there seem s to be good evidence that a pre-transport electrolyte-treatm ent o f  cattle prior to long distance 
significantly reduce w eight loss.
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Tabic 1. Live weight loss in transported cattle given access to, or denied, electrolyte therapy.

Control (T l) T2 T3

Animals
__

16 20 21

Live weight 
loss, %

4.8* 3.3b 3.5b

Live weight 
sjossjeg

27.7* 19.5b 20.8b

P<0.01.

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

^_ Control (T l) T2 T3

~££L 45min 6.71 ± 0 .0 3 6.72 ±  0.03 6.76 ± 0 .0 3

-Eii_I24h 5.69 ± 0 .0 4 5.63 ±  0.03 5.76 ±  0.04

-E !i+ 4 8 h 5.70 ± 0 .0 4 5.63 ± 0 .0 3 5.76 ±  0.04

'¿iS isture, p/kp 729.23±  2.79 727.91± 0.40 727.60± 0.39

Objective
C0l°u r at 24h- 

L*
a*

34.17± 0.39 
20.64± 0.43 
8.29 ± 0 .3 1

33 .7 2 ± 0 .3 8  
20.89± 0 .40 
8.42 ±  0.28

3 3 .10± 0.39 
19 .60± 0 .40  
7.47 ± 0 .2 9

Objective 
C°l°n r at 48h- 

L* 
a*

^ b *

35.95± 0.39 
21.74± 0.30 
8.64 ± 0 .2 1

36.36± 0.35 
22.50± 0.30 
8.90 ±  0.20

3 5 .7 2 ± 0 .3 6  
2 1 .6 6 ± 0 .3 0  
8.45 ± 0 .2 0

M f e y a l u e ,  kg 9.23 ± 0 .5 8 9.25 ± 0 .5 3 9.80 ± 0 .5 4
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