313

ACCURACY OF HALOTHANE ANESTHESIA AS A DETECTOR OF PORCINE STRESS SUSCEPTIBELE SWINE
¥*
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Introduction:

The Porcine Stress Syndrome (PSS) has been described
as a conditlon that most often affects pigs at approx—
imately 80 kg or over 4 months of age . The PSS is
characterized by sudden death usually occurring on
individunals with heawy muscle structure, compact con-—
formation and low backfat thickness. Pigs which die
due to this syndrome, tend to produce pale, soft and
exudative carcasses.” The etiology of PSS has been
suggested to be inherited by am autosomzbl Qrgcessiue
with variable penetrance and expressivity.”’ '~ A4 sim-
ilar condition occurring in humans is known as milig—
nant hyperthermia. The mechanisms involved in the
development of the PSS have been previocusly describ-
ed.  Skeletal muscle is the primary defective tissue.
When the syndrome is triggered, there is a rapid
depletion of skeletal muscle ATP, rapid production of
lactic acid and development of extreme muscle rigid—
ity and heat. The anesthetic halothane is able to
depress all functions of the central nervous system
at all levels or gradations until coma or death is
produced. Halothane can be used satisfactorily as
anesthetic in normal swine, hewever in PSS pigs caus—
es abnormalities in skeletal muscle regulation by the
sarcoplasmic nfaticulum and in mitochondrial respira-
tory capacity. 1In 1974 Christian reported that halo—
thane screening at weaning jtime could be an excellent
tool in detecting PSS hogs.

Objectives:

The objectives of this study were to determine the
accuracy of halothane response under four different
situations (treatments) each of which resembles possi—
ble field conditions under which the test may be
employed.

Materials and Methods:

Forty-eight 76 day-old pigs (Yorkshire and Yorkshire
crossbred) were utilized. Pigs were classified as PSS
by halothane screening. Creatine Phosphokinase (CPK)
levels in blood and blood type (H and A-0) systems
were also measured. Twenty—five pigs were classified
as stress suscepttible (12 gilts and 13 barrows) and
23 as stress resistant (11 gilts and 12 barrows). The
pigs were divided in 8 groups. Groups I and II
consisted of 6 PSS pigs each, groups TII and IV
consisted of 6 PSS gilts each, groups V and VI were
composed of 5 and 7 stresss resistant barrows respec-
tively, and groups VII and VIII were made up of 6 PSS
gilts each. One of four treatments was administered
before halothane screening: a) control (mo stress for
24 hrs.) b) starvation (24 brs.), c) exercise (rapid
movement of the animals for 100 meters), and d} trans—
portatien stress (Skm). An anesthetic machine® was
used for halothane screening. The following parame-
ters were measured: a) halothane time in seconds, bh)
rigidity, recorded as severe, moderate or absent and
scored with the numerals 1,2 or 3 respectively, c)
resistance score, measured as fighting to the halo-
thane anesthesia, this was recorded as absent oF
present and scored with the numerals 1 or 2 re_
spectively, d) CPK levels in serum and in ‘whole
blood, determined by the Sigma and Antonik proce—
dures, respectively, and e) stress susceptibility,
recorded as positive or negative and scored with the
numerals 1 or 2 respectively. the experimental deszign
consisted of two 4X4 latin squares balanced for ree
idual effects. One square consisted of stress sus—
ceptible pigs and the other of stress resistant ani_
mals. Each week after the administration of the ap—
propriate treatment the pens were screened with hal-
othane in random order. The stress rasistant pigs
(SRP) received the halothane for 3 minutes, while the

PSS pigs received the halothane until muscle rigidity
appeared. Halothane concentration was held at 6% and
the oxygen flow rate at 1 liter per minute.

Results and Discussions:

Muscular rigidity appeared within 3 minutes after
exposure Iin P55 pigs, while the resistant animals
showed no rigidity for a period of 3 minutes. Of the
99 halothane screening of PSS pigs only in 4 occa-—
sions the results were contradictory to the original
classification. In all cases, the negative respomse
was preceeded by the starvation treatment. Thirteen
of the 97 halothane screening of SEP pigs were contra—
dictory to the original classification. Only 17 of
the total 191 halothane screening had conflicting
results. The probability of correct classification
was 95% for all pigs, 98% for the positive group and
92%. for the negative group when subsequent results
were compared to those of the initial screening (Tab-
le 1). The PSS pigs were shorter in halothane exXpo—
sure time (P<.01) and recieved lower rigidicty scores
(P< .01). Positive reacting animals were higher in
both Antonik and Sigma CPK levels (P%.01). Gilts
required longer exposure time to develop rigidity (P
%01) than did barrows and expressed more resistance
to the gas (P<.01). Rigidity score was also signifi-
cantly (P<.01) associated with CPK levels. Starvation
prior to exposure lengthened halothane exposure time
(P<.01). Two pigs died of overexposure.

Table 1. Accuracy of halothane screening

Method of 411 pigs Positive Negative
Classification :

Tnitial 17{1913b 4{99 13/92
Screening .05= .01 .02= .01 .08 .01

a, . .

Number of disagreements/number of screenings;

b AT = rr .

-Probability of misclassification + standard error.

Conclusions: Halothane screening is a reliable pre-
dictor of PSS susceptibility with a 95-97% accuracy
in 7-10 week-old pigs. Feed restricton prior to
screening induced a delay in response of PSS pigs or
Prevented expression.
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