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The regulation of calcium relzase of skeletal muscle
in malignant hyperthermia pigs
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Abstract

Malignant Hyperthermia (MH) in human and
pig was triggerred by anesthetics like
halothane. This is caused mainly by abnormal
calcivm release from calcium release channel
(CRQ) located on sarcoplasmic reticulum (SR)
of skeletal muscle. In pigs, it can be
triggerred by stress alone (also called Porcine
Stress Syndrom), cause huge lost in pigs
raisin 3 industry. The muscle fiber of MH
susceptible (or stress susceptible) pig can be
used s model sample in experiments to study
MH. The charge movement and calcium
release can be measured simoultaneously to
understand the mechanism of excitation-
contraction coupling (E-C coupling), which is
abnormal in MH muscle. We hope that this
study can lead us find out ways to control the
syndrom and help the industry.

This oroject is using single muscle fiber
experimental system to study the regulation of



calcium release from SR in muscle from
malignant hyperthermia pigs. This project
will be conducted in two parts. The first part
is to study how calcium release from SR is
regulated by charge movement and calcium
release. The second part is to study. under
single muscle fiber conditions, the effect of
muscle relaxant dantrolene on calcium release
and further understand its effect on E-C
coupling.

Initial results show: the charge movement of
malignant hyperthermia muscle fiber is
simillar with normal one's. Its recovery from
Ca inactivation of Ca release has longer time
constant than normal one's, which can
partially explain the abnormal Ca release of
malignant hyperthermia muscle fiber. The
dantrlene experiments show that, although it
inhibit Ca release, under sigle muscle fiber
condition, it is difficult to ensure the minimum
concentration to inhibit Ca release. But on Ca
release waveform, dantrolene displays specific
inhibiting effect on early rising phase, its
significiance requires further experiments.

Keywords: Skeletal muscle, excitation-
contraction coupling, sarcoplasmic reticulum,
calcium release channel, ryanodine receptor,
charge movement, malignant hyperthermia
susceptible, dantrolene
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