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Figure 1.

Changes in the plasma concentration of (a) insulin (b) cortisol (c) glucose (d)
Jactate (e) thyroxine and (f) free fatty acids in Pietrain and Gloucester 01d
Spot pigs following simulated loading stress started at time 0 min. The
unstressed ranges indicate the maximum and minimum concentrations measured in
plasma taken during a similar period in the absence of loading stress.
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Changes in the plasma concentration of cortisol in Pietrain and Gloucester 01d
Spot pigs durina loading, transport and lairage. After 1 hour in lairage
cortisol levels in the Pietrains are still significantly (p<0.05) elevated,
while the levels in the Gloucester 01d Spot pigs have returned to normal.
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Discussion

In the past there have been a number of attempts to establish a single plasma
indicator of stress. Of particular interest would be an easily measured
substance which could give an indication of the degree or amount of stress
undergone. Many earlier studies were confounded by the stress associated with
sampling, and amongst those which have used relatively stress-free sampling
procedures there has been a lack of in depth studies on the temporal changes in
the levels of the “indicators". From the present studies it seems that
glucose, lactate, insulin and thyroxine all change too rapidly to be
particularly useful as practical indicators of stress, while the decrease in
FFA although consistent was not of sufficient magnitude to be of use. By
contrast, the increase in plasma cortisol levels was marked and did not reach a
peak until 10-15 minutes after stress; this concurs with the findings of Staun
et al (1972). However, the higher levels of cortisol found in the stress.-
susceptible Pietrains conflicts with the findings of Staun et al (1972) who
found lower levels of adrenal corticoids in their stress-susceptible Landrace
pigs. This difference between cortisol levels in various stress-susceptible
breeds is echoed in the disparity found in the functional capacity of the
hypothalamic-pituitary-adrenal axis (Lister et al 1972; Sebranek et al 1973).
The fact that these differences in adrenal function exist, amongst the stress-
susceptible breeds, and yet they show similar post-mortem muscle
Characteristics (ie PSE), suggests that abnormalities in adrenal glucocorticoid
function per se are not a casual factor in poor meat quality. However,
cortisol 7s sti11 a good "indicator" of stress.

The finding that plasma cortisol levels increase following loading and increase
further during 1h transport suggests that transportation provides an additional
stress to that imposed by loading. From the results of the first experiment in
this study, it was anticipated that plasma cortisol should have returned to
near normal levels if the animals had been unstressed during the transport
period. The finding that transportation is stressful conflicts with the
conclusions drawn by Augustini (1976).

From these data we conclude that transportation provides an additional stress
to that inflicted by the loading procedures and, since cortisol levels increase
further with the additional stress of transport, it seems that cortisol may be
both a qualitative and quantitative indicator of stress.
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