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Introduction

The amount of stress an animal undergoes before slaughter affects the ultimate
meat quality (Lister, 1970). Severe stress or stress just prior to slaught
results in PSE (pale, soft and exudative) meat. Several parameters, including
thyroid and adrenal function, serum enzyme levels (CK and LDH), have been
implicated in the aetiology of the PSE condition (Fischer, 1974; Bickhardt,
1981). The circulating levels of these is a balance between rate of release
into, and rate of removal from, circulation (Moss, 1981).

Increased corticosteroid output in pigs during stress has been well documented
(Baldwin and Stephens, 1973; Dantzer, 1981). In stress sensitive pigs,
however, the increases are generally not as great (Judge, Briskey, Cassens,
Forrest and Meyer, 1968). The apparent adrenal insufficiency of stress
sensitive pigs may be due to their greater turnover and clearance of plasma
cortisol (Marple and Cassens, 1973). The effect of stress on thyroid function
depends on the type of stressor and varies with the species investigated
(Brown-Grant, Harris and Reichlin, 1954; Brown-Grant, von Euler, Harris and
Reichlin, 1954; Falconer, 1972). Stress senstive pigs show decreases in serum
thyroxine and free thyroxine indices when exposed to a specific stressor such
as halothane (Hall, Lucke and Lister, 1975). This may be due to increased
turnover of thyroid hormones in stress sensitive pigs (Bodart and Francois,
1972; Moss, 1975). Higher serum enzyme levels in stress sensitive pigs may be
associated with membrane defects or may be due to increased physical activity
(Moss and McMurray, 1979).

The responses of pigs during the preslaughter period will depend on the stress
sensitivity of the animal and the amount and type of stressor to which they
are subjected. In previous work cortisol and thyroxine levels at slaughter
indicated that pigs were less stressed when killed after overnight lairage
than after shorter lairage periods (Moss and Robb, 1978). Serum enzyme levels
at slaughter, however, indicated that pigs held in lairage overnight were more
stressed at slaughter (Moss and McMurray, 1979). The difference in these
results may be explained by the rate of response and the type of stress
measured by these parameters (Moss, 1981).

The aim of the experiments reported in the present paper is to investigate how
various preslaughter stressors affect blood profiles.

Materials and Methods

Blood samples were collected as follows:-

Before slaughter - the pigs were restrained with a noose around the upper jaw
and blood was taken from the ear vein (EV) using a 19G or 21G needle.

At slaughter - the blood was collected in universal bottles from the cut made
by the slaughterman. The blood collected ran over the muscles on the cut
surface of the neck and may be described as 'free bleed' (FB).

Hormone Assays: Total serum thyroxine (T,) was measured by the method of
Seligson and Seligson (1972). Cortisol was measured using a competitive
protein binding technique (Bassett and Hinks, 1969), heat denaturation of the
endogenous transcortin (Crowley, Garbien and Tuttlebee, 1975) being used as an
alternative to the preliminary solvent extraction step.

Serum Enzymes: Creatine kinase (CK) and lactate dehydrogenase (LDH) were
measured using standard Biochemica (Boehringer, Mannheim) procedures.

Expt. 1. Effect of Transport and Slaughter

Experimental procedure

Blood samples were taken from nine pure-bred Landrace pigs (83 to 86 kg
liveweight) immediately after they had been weighed on the farm of origin at
10.00 to 11.00 h on the day of slaughter. The pigs were transported a
distance of 30 km to the abattoir and held in lairage for 2 h before slaughter
(carbon dioxide stunning). Blood samples were collected at slaughter (FB).

Results

The mean thyroxine level in samples obtained on the farm was 6.26 ug/100 m]
and was signifcantly higher (p<0.05) than that in slaughter blood (4.83
ug/100 m1). The mean cortisol level was significantly higher (p<0.02) at
slaughter, with mean values of 5.9 pg/100 ml compared to 4.1 ug/100 ml on the
farm. Serum LDH values were not significantly different between farm (1126
iu/2) and slaughter (1104 ju/2). Serum CK levels increased significantly
(p<0.05) from farm (686 iu/2) to slaughter (1901 iu/g).

Expt. 2. Effect of Duration of Lairage

Experimental procedure

On arival at the bacon factory, between 10.30 and 11.30 h, twenty commercial
crossbred pigs were penned in groups of five, each from a different producer.
The distances travelled by the producer groups were 21, 25, 26 and 35 km for
groups A, B, C and D respectively. Groups A, B and D were delivered by a
commercial haulier and group C by the producer. Blood samples were collected
immediately on arrival at the factory (EV,) and then 3 h (EV,) and 24 h (EV,)
later. The pigs were stunned by carbon Aiox\de (Wernberg oval tunnel) ;0
minutes after the last sample and blood collected at slaughter (FB). During
the 24 hour lairage pigs were not fed but had free access to water.

Results

The effect of duration of lairage on cortisol and thyroxine levels is shown in
Figure 1 for the four producer groups A, B, C and 0. The group which was
owner delivered had higher cortisol levels on arrival than the other groups
and exhibited a different pattern of cortisol response to lairage than the
other producer groups. The only marked consistent trend was the decrease in
thyroxine (T4) levels from 24 h sample ([V3) to that obtained at slaughter
some 30 min Tater. When the results of all four groups were analysed using
the paired t-test it was found that the T level at slaughter was
significantly lower than the 24 h sample (p<0.01), 3 h sample and that on
arrival (p<0.05 see Table 1).
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Mean cortisol level of all pigs was significantly higher on arrival ‘“d",f?
24 h in lairage (p<0.05) or slaughter (p<0.01).
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were only significantly higher than slaughter samples (p<0.05).

Table 1 Thyroxine and cortisol levels during lairage and at s 1aughte’
SnTairage  Thyroxine  Cortisol
(ug9/100 m1) (ug/100 m1)
On Arrival (EV;) 4,35 @ 5.61 9e
3 h after Arrival (EV,) 4.30 b 5.58 f
24 h after Arrival (EV3) 3.99 © 4.61 9
At Slaughter (FB) 3,18 abc a.18 ©f .
~

means with the same superscript are significantly differen

p<0.05, c,d,f; p<0.01, a,b,e.

Expt. 3. Effects of Mixing and Fasting

Experimental procedure
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Blood samples were obtained at between 10.00 h to 11.00 h from 2 g_rﬂ :l-‘.
pigs (group A) and a group of 9 pigs (group B) on 3 successive days 'l

3

3 weeks. The pigs were fed ad libitum and had free access to water: o

the experimental period the pigs were subjected to the stressors ¢

and mixing as outlined below.

Week 1. On day 2 group B were withheld feed from 10.00 h until af

samples had been taken on day 3.
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Week 2. On day 2 group A pigs were withheld feed from 10.00 h unt!

blood samples had been taken on day 3.

g
Week 3. The two groups of pigs were mixed together at 09.00 h O"edai
The pigs were then Pe""h

blood samples were taken 1 h after mixing.

groups, one containing 5 group A and 5 group B pigs (group c) ani tﬂ“

daJ.

containing 5 group A and 4 group B pigs (group D). Group C pigs we 4
food until after 10.00 h on day 3 and group D pigs were fed.

Results

The mean thyroxine and cortisol values for the sampling days areog;!".
Table 2. Considerable day-to-day variation within animals wd
Statistically significant differences between sampling days were ob iy
pigs in both group A and group B on days when no stressor had beef ot

v

e
ol

Thus it is difficult to assign the significantly lower thryoxine a’;x fa

levels after fasting in group B (see Table 2, week 2, day 3) to t 3e;§":
per se and not sampling stress. In both groups A and B marke ster
cortisol levels from 2.57 and 2.42 to 4.99 and 3.38 pg/100 ml 1 h ' ‘e

d incr= gt

were observed. Cortisol levels in both groups decreased sig"’r ol

(p<0.05) 24 h after mixing, whether pigs had been fed or fasted 2

Fig.1
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Group A Group 2
r Tre, 5 L From the studies reported here it would be difficult to suggest any one blood
b dtment Thyroxine Cortisol Treatment Thyroxine Cortisol parameter that could be used to indicate a pig was under stress. Several
(ug/100 m1 00 ml 00 ml 100 ml parameters may lead to a more meaningful interpretation of the stress
Hml F ml) (¥9/100 wl) (49/200 ml) (ug/300°1) response, Since the stress involved in sampling may be variable, and to some
N extent depend on the stress sensitivity of the animal, the stressor under
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