The effect of non-severe dorsal burn injury on the contractile properties of fast-twitch hind limb
skeletal muscle of the mouse
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Loss of skletal muscle function is the most common reason thaemtiseburn patients from returning to
work (Cronan, Hammond & Ward. 1990). It is generally accepted tharesdurn injury affects muscle
function, possibly through systemic inflammatory changesvede the effect of non-sere burn injury on
skeletal muscle function has not beewestigated, despite this type of burn accounting feer ®0% of the lirn
injuries in western countries (Chigpal., 2008; Mogan, Bledsoe & Barkr, 2000). In this studywe examined
the effect of non-sere dorsal brn injury on muscle mass and contractile function in the predominasty f
twitch, extensor digitorumlongus (EDL) muscle of the mouse.

Mice were anaesthetized with 4% isoflurane i The dorsal area as sheed and animals receed a
full-thickness, 2 cm diameter burn (6% of total body surface area) by contact for 9 seconds with a brass rod
heated to 95°C. Buprenorphine (0.1 mg/kg) was administered immediately post-burn and additional analgesia
was provided in drinking water (paracetamol, 0.01 mg/mL) for 5 daysviofig the procedure. At 7, 28 or 84
days after burn injurymice were anaethetized with pentobarbitone (40 mg/kg) and EDL musclesxwisede
and mounted onto a force transducer system. The muscles were bathed in Krebs Ringer solution (in mM; NaCl
137, NaHCQ 24, glucose 11, KCI 5, CagINaH,PO, 1, MgSQ, 1) with 0.025 mM d-tubocurarine chloride.

The bath solution was bubbled with carbogen (5% @@,) and maintained at pH 7.3 and 25°C. Twitch force
characteristics, maximum specific forceds and the rate of musclatigue were determined in EDL muscles
from control and burn-injured mice. The effects of burn-injury on the contractile apparatus of EDL fikres w
determined using the skinned fibre technique. EDL fibres were isolated under paraffin oil, tied toe sensiti
force transducer and chemically skinned by exposureitonTX-100 for 12 minutes. Fibres were theqpesed

to highly C&*-buffered EGTA-based solutions of increasing, known fre&" €ancentration and the resulting
force responses measured.

The mean mass of the EDL muscles from burn injured and control mice were not significantly different at
ary time point. At day 7, maximum specific force (NAmas significantly elsted in EDL muscles fromusn
injured mice (116% of control$)<0.05). Havever, ater 28 days maximum specific forceasvfound to be
significantly lower in EDL muscles from burn injured mice compared to controls (82% of coR&0l§)1).

After 84 days, maximum specific force was still significantly lower in EDL muscles from burn injured mice
compared to controls (86% of contra;0.05). No significant difference in the rates of muscle contraction or
relaxation or the rate of muscle fatigue were found between EDL muscles from burn-injured and control mice,
at ary time point. Skinned fibres from burn injured EDL muscles exhibited significantly greater maximum force
at day 7 P<0.01) compared to controls. Wever, no differences in maximum specific force were found
between groups at day 28 and day 84 post-injury.

These results indicate that norvae burn injuries cause significant long-term contractile deficits in
remotely located hind-limb skeletal muscles. These effects were not relatedietalskuscle atroghor direct
effects on the contractile apparatus. If similar effects occur in humans, v&e-geirn injury-related muscle
weakness may be an important factor impeding patientegco
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