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Duchenne Muscular Dystroph(DMD) is second most commorathl inherited condition of humans
affecting 1 in 3500 iie male births. Due to the large size and high mutation rate of the dystrophin gene, 1/3 of
all cases of DMD are the result of awngpontaneous mutation. DMD is characterized by aergeand
progressie loss of skeletal muscle and marked CNS and cegnigfects. Deathusually occurs in the late
teens or early twenties due to the failure of respiratory muscles or cardiac complicatiens.ost commonly
used animal model of DMD is thedx mouse in which the long M-isoform of dystrophin is absent from the
skeletal musculature. In thexdx mouse the proximal limb muscles undergo a process of degeneration which
affects 100% of the skeletal muscle fibres in some muschsabeet al., 1986), the fibres then undgr a
process of regeneration and repdiuring this period there is a striking change in the morphology of the
regeneratedndx EDL fibres; up until 15 weeks there normal cylindrical shaped with no splits or deformities,
by 17 weeks 30% of fibres V& smple splits and relately mild deformities, while by 40 weeks irxeess of
90% of the EDL fibres ha multiple splits and quite striking gross abnormalities (Helaal ., 1992). W ae
hypothesizing that these split, morphologically abnormal fibres areeveaki more susceptible to damage by
lengthening contractions of a moderate strain than age matched morphologically normalWibresed male
mdx and male littermate controls from ourwnéine of mdx mice (N1F1mdx mice). Thisprovides us with
dystrophin-positie @ntrols on an identical genetic background to the dystrophin-deficient aniiiaiks.is
important because the majority of studiesnaix mice use a separate wild type colas a ontrol and it has
been shown that there is a remarkable degree of geratation between recently wdrgent mouse strains
(Adamset al., 2005). Animalswere killed by an werdose of Halothane (ethics appabgranted by UNSW).
The EDL muscles were attached at one end to a force transducer and to@rseolled linear tissue puller at
the other end.The muscles were then placed in agaorbath, superfused with oxygenated Krebs axtéraally
stimulatedvia two platinum plates attached to a current amplifievariby an AM-systems stimulator The
muscles were set to optimal length LThe muscles were tetanically stimulated at 100hz, and once the force
reached its maximal plateau the lengthening contraction (12, 15 or 20%_pluad gven as a amp, hold and
release. Theamp speed was 1mm/sec and the total duration of stimulation was 5 se€hrgdprotocol vas
repeated twice at 5 minute intervals toali@covery from fatigue. Thdsometric force was recorded after a 20
minute recgery. The muscles were then rewed, weighed and single fibres enzymatically (collagenase 1)
isolated and viewed on a confocal microscope in order to count the number of split lilbegged (45-52
weeks)mdx animals, 100% of fibres were split and there was anenmsible 35%z* 9.8 (n=6) drop in isometric
force as a result of our lengthening contraction protobolcontrast, there were no split or deformed fibres in
age matched controls, and isometric force was largelyaataél (force drop 3.8%4.8% n=5) by this relately
mild eccentric contraction protocol. Numerous previous studies (eungét al., 2003) hae cemonstrated that
dystrophin-deficient fast-twitch muscles are damaged by eccentric contractiongpatieelsise that thextent
of the eccentric damage is significantly increased by the presence of deformed fibres.
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