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Mitochondrialer Kalziumausflug bei halothanbehandelten Schweinen
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Vergleichende Studien liber den Kalziumausflug aus Mitochondrien, die vom M.semitendinosus (weig) und
M.longissimus dorsi halothanempfindlicher und -unempfindlicher Schweine isoliert wurden, wurden mit Murexid
durchgefiihrt. Mitochondrien, die aus beiden Muskeltypen isoliert wurden, wiesen &hnliche Kalziumausfluggrade
im anaeroben Zustand auf; bei halothanempfindlichen Schweinen lagen die Grade viel hoher als bei
ha]othanunempfindlichen Schweinen. Die Hohe des KalziumausfluBes korrelierte eng mit dem Rickgang des

PH-Werts im Gewebe post mortem.

Mitochondrial calcium efflux in halothane-screened pigs
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Comparative studies of calcium efflux from mitochondria isolated from M.semitendinosus (white) and
M-10ngissimus dorsi of halothane sensitive and halothane insensitive pigs were made using murexide.
Mitochondria isolated from both types of muscle showed similar calcium efflux rates during anaerobiosis; in

halothane sensitive pigs the rates were much higher than in halothane insensitive pigs. The rate of calcium

efflux correlated closely with the rate of decline in tissue pH post-mortem.
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L'écoulement du calcium mitochondrial dans les porcs traités au halothane.
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Des études comparatives de 1'écoulement du calcium de la mitochondrie isolee de M.semitendinosus (blanc) et

du M. longissimus dorsi des porcs sensibles au halothane et des porcs insensibles au halothane ont eté

effectuées en utilisant de la murexide. La mitochondrie isolée des deux sortes de muscles a montré des
taux d'écoulement du calcium semblables au cours de 1'anaérobiose; dans les porcs sensibles au halothane,
les taux ont éte beaucoup plus élevés que dans les porcs insensibles au halothane. Le taux d'eécoulement du

calcium avait une corrélation étroite avec le taux de declin du tissu pH post-mortem.

HcTeueHUe KaabIVS MUTOXOHADMI ¥ CBMHE! OTOCDSHHNX C IIOMONBK TaloTaHa
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CpaBHYTEJEHNE JCIHNTAHEUS [0 UCTEYECHUN KaJbIys U3 MUTOXOHZDVH BHAEJEHHHX U3 NOJYCYXOXUABHON (éenoﬁ)
¥ panpeimeil CIMHE MHEIEI CBUHE! 4yBCTBUTEIBHHX M HEUYBCTBUTEJBHHX K I8JOTaHy NPOBEJNCEH C
YTOTpECJeEMEM MyPEeKCUA8, MWTOXOEADUM BHAEGJCHHNE U3 MHIEL OCOMX TUIOB MMEJV NOZOGHHE CKOpPOCTH
WCTEYEHVS KaJbLUMA; y CBUHE! YyBCTBUTEJLHHX K IAJOTS8HY CKOPOCTHM MCTEYERUsl OHJM IOpasio Goable

9eM y HEYyBCTBUTEJBHNX cBUHEll, CKODOCTM MCTEUESENS KAJBIUA TECHO COBIAJAJHCH CO CKODOCTSIMHA

moeHud pH TkaEel mocae y6os.
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Introduction

The earlier report of Cheah and Cheah (1) suggested that mitochondrial Ca2+ efflux could be the 'trigger' for
the ultimate formation of pale, soft and exudative (PSE) condition as well as for malginant hyperthermia in
Stress-susceptible pigs; a large difference in the initial rate of ca®* efflux from mitochondria isolated from

ﬂ-10ngissimus dorsi (LD) of stress-susceptible and stress-resistant pigs was observed. Cheah (2), at this

2+ efflux rates from LD

Congress, presented evidence on the sensitivity and reliability on measurement of the Ca
Muscle mitochondria in predicting stress-susceptible from stress-resistant pigs. He also showed that halothane-

Sensitive pigs had a much higher mitochondrial Ca2+ efflux rate and rate of glycolysis than halothane-insensitive

pigs,

This paper shows that mitochondria prepared from the white portion of M.semitendinosus (ST) showed a similar Ca2+

&fflux rate to mitochondria isolated from LD muscle of the same pig. Thus, measurement of the Ca”" efflux
rates from mitochondria of ST (white) could also be used to differentiate porcine stress-susceptibility.
Materials and Methods

Sodium succinate and murexide (ammonium purpurate) were obtained from Sigma Chemical Corp.; crystalline
§EEillE§_Subti]is proteinase (Nagarse) from Teikoku Chemical Co., Osaka, and all other reagents were of
analytical grade. A1l the halothane-screened pigs (Pietrain/Hampshires and Sire Line (3)) used were kindly
Supplied by Dr. A.J. Webb of the Agricultural Research Council, Animal Breeding Research Organisation (ABRO),
Edinburgh,  The pigs were transferred to the Meat Research Institute, Langford, where they were kept until
Slaughtered at about 75 kg. They were electrically stunned (90 volts, 50 Hz for 15 seconds), and stuck in the
Usual manner. ST and LD muscles were excised from the carcass as soon as possible after death (usually within
g Minutes), and the mitochondria were isolated using Bisubtilis proteinase (1). The rate of Caz+ efflux from
Mitochondria was estimated with murexide (4) in an Aminco-Chance dual-wavelength/split-beam spectrophotometer
OPerating in the dual-wavelength mode at 540-510 nm (1). 4-6 mg mitochondrial protein was used in a total
Volume of 2.70 m] in a 10 mm light-path cuvette; other experimental details were as described previously (1).
Protein was determined with Folin-phenol reagent (5) using bovine serum albumin as standard. The pH was
Measured with a Radiometer pH meter (combined electrode) using muscle homogenate preparations. About 2 g
Samples of LD muscle were taken from the carcass at various time intervals with a cork borer (15 mm diameter)
and the pH determined in 5 mM jodoacetate-150 mM KC1 buffer (pH 7.0).

Results and Discussion

Y
Table 1 summarizes the comparative data on the rate of Ca?

efflux from mitochondria isolated from ST (white)

and LD muscles of halothane-sensitive and halothane insensitive pigs. The data clearly illustrate that
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2+ offlux rates i

mitochondria from ST (white) and LD muscles have similar Ca2+ efflux rates, and that high Ca
either type of muscle occurred only in halothane-sensitive pigs. As these experiments were carried out priof
to knowledge of the classification of the halothane-screening test, Ca2+ efflux rate would have been successful

if used as a predictor of stress-susceptibility.

Table 1 : Rate of Ca2+ efflux from ST (white) and LD muscle mitochondria of halothane-screened pigs

The rates of Ca2+

efflux were estimated in the presence of 2.50 mM Pi at room temperature (ZOOC), and values
less than 160 nmol/min/mg protein are classified as stress-resistant (see Cheah (2)). +, stress-susceptible;

-, stress-resistant; paired t-test not significant.

ABRO Pigs Ca2+ efflux (nmol/min/mg protein) Prediction for stress-susceptibility by
ST (white) LD Ca2+ efflux measurement Halothane screening
Sire Line 184 191 # -
Sire Line 221 189 & +
Pietrain/Hampshire 203 239 i+ +
Pietrain/Hampshire 213 234 + +
Sire Line 123 87 - -
Sire Line 127 147 o) B
Pietrain/Hampshire 114 115 = -

Cheah (2), and Cheah and Cheah (6) had observed that mitochondria with a high Ca2+ efflux rates were associatel
only with muscle showing a fast rate of glycolysis (measured by the decline in tissue pH post-mortem) and othe!
parameters (such as drip, water-binding capacity) linked with PSE condition. These observations are supporte’

by the rates of glycolysis measured in LD muscle in halothane-sensitive and halothane-insensitive pigs

(Figure 1).
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Measurement of the initial rate of Caz+ efflux of mitochondria from ST (white) during anaerobiosis with
Murexide thus provides an alternative muscle to LD (Cheah and Cheah (1), Cheah (2), Cheah and Cheah (6)) for
assessing porcine stress-susceptibility. The reliability and sensitivity using the Ca2+ efflux method

devised by Cheah and Cheah (1,6) against the halothane screening is further substantiated by Cheah (2) at

this congress.
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