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            Abstract
Muscular dystrophies comprise a diverse group of genetic disorders that lead to muscle wasting and, in many instances, premature death1. Many mutations that cause muscular dystrophy compromise the support network that connects myofilament proteins within the cell to the basal lamina outside the cell, rendering the sarcolemma more permeable or leaky. Here we show that deletion of the gene encoding cyclophilin D (Ppif) rendered mitochondria largely insensitive to the calcium overload–induced swelling associated with a defective sarcolemma, thus reducing myofiber necrosis in two distinct models of muscular dystrophy. Mice lacking δ-sarcoglycan (Scgd−/− mice) showed markedly less dystrophic disease in both skeletal muscle and heart in the absence of Ppif. Moreover, the premature lethality associated with deletion of Lama2, encoding the α-2 chain of laminin-2, was rescued, as were other indices of dystrophic disease. Treatment with the cyclophilin inhibitor Debio-025 similarly reduced mitochondrial swelling and necrotic disease manifestations in mdx mice, a model of Duchenne muscular dystrophy, and in Scgd−/− mice. Thus, mitochondrial-dependent necrosis represents a prominent disease mechanism in muscular dystrophy, suggesting that inhibition of cyclophilin D could provide a new pharmacologic treatment strategy for these diseases.
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                    Figure 1: Loss of cyclophilin D reduces pathology in Scgd−/− muscle.[image: ]


Figure 2: Analysis of skeletal membrane fragility, ultrastructural defects and cardiac defects.[image: ]


Figure 3: Genetic ablation of cyclophilin D increases lifespan and reduces muscular dystrophy pathology in Lama2−/− mice.[image: ]


Figure 4: Debio-025 reduces disease progression in mdx mice.[image: ]
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