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Trendelenburg-Like Gait, Instability and Altered Step Patterns in a Mouse
Model for Limb Girdle Muscular Dystrophy 2i.
Maricelli JW , Lu QL , Lin DC , Rodgers BD .

Abstract
Limb-girdle muscular dystrophy type 2i (LGMD2i) affects thousands of lives with shortened life
expectancy mainly due to cardiac and respiratory problems and difficulty with ambulation
significantly compromising quality of life. Limited studies have noted impaired gait in patients and
animal models of different muscular dystrophies, but not in animal models of LGMD2i. Our goal,
therefore, was to quantify gait metrics in the fukutin-related protein P448L mutant (P448L) mouse, a
recently developed model for LGMD2i. The Noldus CatWalk XT motion capture system was used to
identify multiple gait impairments. An average galloping body speed of 35 cm/s for both P448L and
C57BL/6 wild-type mice was maintained to ensure differences in gait were due only to strain
physiology. Compared to wild-type mice, P448L mice reach maximum contact 10% faster and have
40% more paw surface area during stance. Additionally, force intensity at the time of maximum paw
contact is roughly 2-fold higher in P448L mice. Paw swing time is reduced in P448L mice without
changes in stride length as a faster swing speed compensates. Gait instability in P448L mice is
indicated by 50% higher instances of 3 and 4 paw stance support and conversely, 2-fold fewer
instances of single paw stance support and no instance of zero paw support. This leads to lower
variation of normal step patterns used and a higher use of uncommon step patterns. Similar
anomalies have also been noted in muscular dystrophy patients due to weakness in the hip
abductor muscles, producing a Trendelenburg gait characterized by "waddling" and more
pronounced shifts to the stance leg. Thus, gait of P448L mice replicates anomalies commonly seen
in LGMD2i patients, which is not only potentially valuable for assessing drug efficacy in restoring
movement biomechanics, but also for better understanding them.
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