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Cé&* release through the ryanodine receptor (RyR) can be directigtadtiby agonists such aslatile
anaestheticse(. halothane). In humans with a RyR mutation, typically used concentrations of halothane can
cause C# release, making them susceptible to malignant hyperthermia (MH). The mechanisf wl&mse
through the RyR of people who are MH susceptible is not well understood. While itvig kKhat direct
activation of RyR opening is dependent on locafOavels, hav Ca?* is interacting with the RyR, and adjacent
RyRs, to open these channels and cause propagatfigtt@a probably underlie an MH episode require
examination.

In skeletal muscle, RyRs can be opened b¥ Galuced C&' release (CICR) or aeftited by luminally
high C&*. The latter mechanism has been referred to as st@road-induced C# release (SOICR). In
amphibian skeletal muscle, ®wRyR isoforms gist and a prominent CICR mechanism is \&twhen
cytoplasmic C4' is raised. In mammalian skeletal muscle CICR is either weak, not present at all or completely
inhibited by an interaction with adjacertdltage sensors. 8\aispected that comparingwdalothane induced
C&* release in toad and human muscle susceptible to MH would assist in distinguishing between the
mechanisms that avk during an MH episode. Therefore we aimed to compare halothane-inducesl€ase
in toad and MH susceptible human muscle fibres under identical conditions.

All experiments performed were apped by The Uniersity of Queensland Human Ethics & Animal
Ethics Committees. Human muscle biopsies were collected under local anaesthesia from the Vastus Laterali
(VL) muscle. Cane toad®3({fo Marinus) were euthanized by double pithing and the lliofibularis (IL) muscle
was extracted. Single fibres were isolated and mechanically skinned under paraffin oil.

We hypothesized that by using mechanically skinned fibres from toad and MHS humans in the same
experimental chamber that yanifferences in C4 release properties under 1 mM halothane would be cdxberv
by rapidly imaging cytoplasmic &4in a K*-based gtoplasmic solution containing rhod-2 and 0.1 mM BGT
(0.1 - 0.2uM [C&*]) on a Zeiss LSM 5Vie microscope (Cullyet al., 2016). T do this we positioned twfibres
perpendicularly to each othénat is, thg crossed wer to form a junction between to thedvpreparations. Ca
waves reaching the junction allowed the effect of locally increased cytoplasniict€de obsersd as a ne
wave was established on the adjacent fibre. The fibres placed in the chamber were placed in the
combinations: toad v toad; human v human; and toad v human.

In toadvs toad experiments, Gawave propagtion into the quiescent fibre from the wetfibre occurred
rapidly (1.02+ 0.08 s; n = 10). In humavs human (MHS muscle), a delay of 4.£70.51 s (n = 7) in the
propagtion of C&* release from the agé © quiescent fibres was observed. In teatiuman fibre eperiments
(n=11), the characteristics ofame initiation in the quiescent fibres were maintained in each taxa. Thé$e Ca
wave popagtion rates differed significantly between toad (®@208 secsys human MHS (4.1% 0.51 s,T-
test, P < 0.05). The delay in initiation of Cavaves in the quiescent fibre from the local Caise in the actie
fibre indicate that the cytoplasmic £ammediately causes &arelease in the toad (CICR) whereas the delay
in human fibres indicates that the SR needs to loa&d ©areach the threshold for luminal aetion of
Céa* release.
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