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Introduction: All the data reported on the mechanistic target of rapamycin (mTOR) pathway in the various
neurodegenerative diseases show the complexity of this signaling pathway in the same process, that is, neuronal loss.
Moreover, its essential role in cellular life makes it difficult to modulate its activation without adverse consequences.
However, we can retain that mTOR is activated in Alzheimer’s disease (AD) and hypoactivated in Parkinson’s disease
(PD) and in Huntington’s disease (HD). For AD, studies raise the Kinetics of evolution of the activation of mTOR: an
increase in pro-BDNF neurons and inhibition of mTOR in neurons during apoptosis. For PD, overexpression of
REDD1 (regulated in development and DNA damage responses 1) as mTOR inhibitor is the major factor responsible
for the inhibition of mTOR. Surprisingly, in presymptomatic HD, neurons harbor an mTOR hyperactivation that is
inversed with disease onset. For these neurodegenerative diseases, the beneficial effects of mTOR inhibition are
widely demonstrated in experimental models of these diseases, especially as this inhibition would stimulate autophagy
required for the degradation of aberrant proteins. The combination of therapeutic agents targeting the autophagy
enhancement in mTOR-dependent and mTOR-independent manners seems promising. However, the autophagy
stimulation must proceed carefully and could be dependent on the disease severity, particularly in AD and not really
explored in other diseases. For multiple sclerosis (MS), it seems to be very difficult to use in correcting this pathologic
process by targeting the mTOR pathway because it is involved in regulating Treg cells but also in the survival of
oligodendrocytes (OL) and oligodendrocytes progenitor cells (OLPs) and regeneration of axonal myelination. Finally,
the specific molecules inhibiting mTOR remain limited and rapamycin (and other rapalogs) harbors side effects
already known and will not be an adequate therapeutic agent for chronic use. However, other molecular platforms
should be considered to modulate mTOR activity, such as GTPase, Rhes, and Rheb, which are particularly implied in
AD, PD, and HD.
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