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Metformin impairs myelin quantity and quality during development 
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Metformin is the first line, FDA-approved treatment for Type II Diabetes Mellitus (T2DM) starting at the age of 10. With the rise in T2DM, as well as metabolic syndrome across all age groups and sexes, metformin is utilized off-label to treat polycystic ovary syndrome in adolescent girls and for pediatric obesity. Myelination of the central nervous system (CNS) is a long developmental process spanning almost 3 decades after birth. While metformin is known to play a neuroprotective role during myelin repair in adult and aging rodent models, its role during myelin development is poorly understood. Here, we investigate the effects of a therapeutic metformin dose on developmental myelination in juvenile mice. Metformin administration significantly decreased developmental myelination in anterior white matter regions of the drug treated littermates. Immunohistochemistry revealed that major myelin protein markers (MBP & MAG) were reduced. Oligodendrocytes, the myelinating cells of the CNS, myelinated 44% fewer axons compared to control littermates when assessed via transmission electron microscopy. Despite the decrease in myelin, total oligodendrocyte and oligodendrocyte progenitor cell counts remained unaffected in vivo. Ultrastructurally, metformin treated littermates exhibited a 26% increase in aberrant myelin sheaths. In primary rat cultures, metformin treatment reduced the growth capacity of newly-formed oligodendrocytes by over 50% when measured for their myelin sheeting area via immunocytochemistry. Finally, the decrease in myelin protein levels 10 days following a 10 day metformin treatment failed to fully recover despite the withdrawal period. Taken together, our data suggest that metformin significantly restricts the myelinogenic capacity of oligodendrocytes and may lead to persistent developmental myelination defects. These findings highlight a critical need to evaluate the neurodevelopmental safety of long-term metformin treatment in pediatric patients.
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