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Mitochondrial transfer of isolated mitochondria into host cells was reported over 30 years ago, and has been well established 
since then. However, while mitochondrial transfer’s beneficial effects are clear, the process itself is still vague. Our attempts 

to characterize mitochondrial transfer into cells showed that isolated human mitochondria can be transferred into many cell types 
and that mitochondrial transfer to mitochondria-defected cells results in beneficial outcomes for the cells. The exogenous transformed 
mitochondria co-localize with endogenous mitochondria. Heparan sulfated polysaccharide molecules are crucial for this process. In 
addition, the outer membrane and outer membrane proteins integrity are essential for the process. Pharmacological inhibition of 
macropinocytosis, but not of clathrin-mediated endocytosis, impeded the transfer. Transmission electron microscopy analysis of 
mitochondrial transfer revealed that the isolated mitochondria interact directly with cells, which engulf the mitochondria with 
cellular extensions. This suggests the involvement of macropinocytosis or macropinocytosis-like mechanisms in mitochondrial 
transfer, in line with our pharmacological inhibition tests. The simplicity by which mitochondria can enter cells in vitro, led us to 
evaluate mitochondrial transfer in vivo, in a mouse model of close head injury (CHI), a type of traumatic brain injury following both 
motoric and cognitive abilities, as well as in an Amyloid beta (Aβ) ICV injected mouse model for Alzheimer’s disease. In both in 
vivo models, mitochondrial transfer was found to have a therapeutic effect.
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