Some Physical Aspects

of the Porcine Stress Syndrome
‘ Zadok Ruben*

In recent years the number of porcine
carcasses which show pale-watery muscle
within 3—-4 hours after slaughter has in-
creased. Presently, this phenomenon is a
serious economic problem in the pork in-
dustry (Topel et al, 1968). This phenome-
non of pale-watery muscle may be en-
countered in the literature as Porcine
Stress Syndrome (PSS) or Pale Soft Ex-
udative Pork (PSEP). It is said to be sim-
ilar in many aspects to Herztod in swine
described by Jubb and Kennedey (1963).
It is characterized by a rapid glycolysis of
the muscle shortly after death, and a rapid
postmortem decline in muscle pH while
the muscle has a temperature close to that
of the body temperature (Briskey, 1964).
The palesoft muscle is markedly noticed in
the loin and the ham muscles (Wismer-
Pedersen, 1968). Presently, most investi-
gators of PSEP agree that this phenome-
non is related to environmental stresses
just prior to slaughter.

The purpose of this paper is to review
the literature concerning the physiopathol-
ogy of the PSS mainly with regards to hor-
mones, nutrition and environment.

The majority of PSEP cases occur in
short, meaty pigs which have well de-
veloped hams (Wismer-Pedersen, 1968). It
is reported that growth hormone (G.H.) is
a factor in efficiency and improved muscl-
ing in pigs (Clausen et al, 1967). A cor-
relation between the high level of G.H. in
blood and PS susceptibility is suspected.

This review article was written as a student re-
search article from the Veterinary Medical Research
Institute under the guidance of Dr, R. A. Ball,
Assaciate Professor.
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Pigs with high levels of G.H. in blood are
reported to have lower meat color scores
due to lower pH in the muscle (Clausen
et al, 1962). It is known that G.H. is capa-
ble of activating glycolytic enzymes pres-
ent in the muscle (Russell et al, 1960).

A correlation between the high level of
G.H. production and low level of ACTH
release has been suggested (Ludvigsen,
1955 and Henry et al, 1958). The cyto-
physiology of this correlation has not been
well understood although both hormones
are secreted by the” pars distalis of the
pituitary gland. More detailed study on the
pituitary gland should be carried out to
shed some light on this obscure point.

Far more important than the effect of
G.H. on the PSS is the effect of the low
blood level of corticosteroids on the PSS.
Generally, it is known that animals with
low corticosteroid blood levels are less re-
sistant to environmental stress, and Topel
et al (1967) have reported that PS sus-
ceptible animals have low blood levels of
glucocorticoids. The adrenal cortex of
animals which develop PSEP have marked
accumulation of large, fatty inclusions,
especially in the zona reticularis (Cassens

‘et al. 1965). These fatty bodies were as-

sumed to be a result of degenerative proc-
esses. Work is in progress by investigators
in the Department of Animal Science and
the Veterinary Medical Research Institute
of Iowa- State University to clarify the
questions arising from the adrenal
changes noted in stress susceptible pigs.

It is reported that degenerative proces-
ses in the adrenal gland characterized by
accumulations of lipid in the zona reticu-
laris of hamsters (Meyers et al, 1956) and
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of dogs (Hullinger, 1966, and Hullinger,
1968) are associated with aging. The
correlation between high levels of lipid ac-
cumulations in the zona reticularis and
the sharp decline in pH in the muscles of
PS susceptible animals (Howe et al, 1969)
is noteworthy, but the association of such
changes with age-related phenomena are
not clear.

Since the corticosteroids are directly in-
volved with PSS, the mineral blood levels
have been studied. Henry et al (1958) re-
ported a high potassium blood level which
was thought due to mobilization of potas-
sium ions from the muscle mass of ani-
mals which developed PSEP.

Concerning the thyroid gland it has
been stated that this gland plays a minor
role in the PSS (Wismer-Pedersen, 1968).
However, Briskey et al (1968) attributed
some significance to the low level of thy-
roid hormone in the blood of PS suscep-
tible animals; they assumed that this low
level, together with low blood costicoste-
roid level, may be the reason for the lack
of stimulation of oxidative metabolic proc-
esses in the muscle. Topel et al (1966) re-
port no significant increase in the suscep-
tibility to PSEP condition in animals which
are fed with goiterogens.

Sink et al (1967) reports no significant
correlation between the amount of fat
depot in the muscle and the PSE muscle.

A high phospholipid level in the my-
ofibrils, sarcoplasmic reticulum and sar-
colemma was correlated with the low post
mortem pH in the muscle (Krzywikiet et
al, 1967). Apparently, the p-lipid amount,
which effects the physicochemical compo-
sition of the muscular membranes has an
effect on the metabolic processes of the
muscle. '

Briskey et al (1968) noted that it is ac-
ceptable to believe that genetics plays a
role in the susceptibility of pigs to the
PSEP condition. Certain breeds and
strains vary in their resistance to the
PSEP condition. This genetic factor is in-
fluenced greatly by the nutritional and
environmental conditions of the pigs.

Clausen et al (1957) reported a higher
frequency of PSEP condition among ani-
mals fed a high sucrose diet. The diet
with low levels of Vitamin E and high
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levels of unsaturated fatty acids was re-

ported to increase the incidence of PSEP

(Lannek et al, 1961). Comparing reports

of Lindberg et al (1966) and Clausen

(1961) it is apparent that a selenium de-

ficient diet could be a cause of PSEP con-

dition. However, most investigators be-
lieve that muscular dystrophy due to Vita-

min E deficiency and/or selenium is a

separate entity, unrelated to the condi-

tion of pigs which develop PSS.

Briskey et al (1959) mention that fast-
ing in combination with exercise just prior
to slaughter results in an increase of the
pH and the darkness of the muscle, and
also prevents PSS. Additional information
on exercise and training of pigs in order
to prevent PSS was published in Wismer-
Pedersen’s review of 1968, in which the
author concluded with the following
words: “ . training the pigs during
the feeding period might improve the ulti-
mate muscle characteristics but the exer-
cise must be effective.”

A report on environmental temperature
and its effect on PSS animals was pub-
lished by Howe et al (1969). Their results
showed that pigs reared in temperatures of
17°C, 21°C, 32°C and at extreme hu-
midity levels developed susceptibility to
PSS and that the adrenal cortex of these
pigs showed large accumulations of lipid
masses in the zona reticularis.

A great deal of interest has been shown
in the problem of PSS because of its eco-
nomic importance. If we attempt to elimi-
nate this problem, more studies should be
carried on dealing with the problem in or-
der to provide us with more information
about the following:

1. Exercise, well balanced diet and opti-
mal temperatures and humidity are de-
sirable factors which may prevent
PSEP.

2. The genetic factor should be revealed
so that the producer could eliminate
the problem by selection and breeding
processes.

3. Drugs may be used (Hedrick et al,
1963). However, these drugs should be
safe to the animals and to the consum-
ers; also, these drugs should be effec-
tive and convenient for administra-
tion.
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The Differential Diagnosis

of Three Common Swine Problems

Lauritz Larson*

Swine exhibiting nervous disorders or a
weak, incoordinated posterior gait can
often present a problem in diagnosis. This
review will be based mainly on clinical
signs and post-mortem lesions in the dif-
ferential diagnosis of organic arsenic
toxicity, water deprivation syndrome, and
edema disease. Several conditions may

* Mr. Larson is a senior student in the College of
Veterinary Medicine, Iowa State University, Ames,
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give similar clinical symptoms but these
three may give the most problem in dif-
ferential diagnosis.

ORGANIC ARSENICAL TOXICITY

Organic arsenicals are used mainly in
swine as feed additives, treatment for vi-
brionic dysentery, other enteritis condi-
tions and blood parasite problems. The
two main forms that are used are
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