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Development of treatment strategies for intervertebral disc degeneration by
modulating autophagy

YURUBE, Takashi

2,300,000

This study aimed the elucidation of roles of autophagy in intervertebral disc
degeneration, providing insight into potential therapeutic targets. In our study, pharmacological
induction of autophagy using rapamycin, an mTORC1 inhibitor, had protective effects against disc cellular
apoptosis, senescence, and extracellular matrix degradation. In addition, we found that partial
inhibition of mTORC1 only, but not of Akt and mTORC2 which exist in the upstream of mTORC1, provides
these beneficial effects on disc cells. Furthermore, discs of rapamycin-fed mice demonstrated decreased
degradation of aggrecan, a major matrix molecules, by both of MMPs and ADAMTSs. These findings suggest
modulation of autophagy and related mTOR signaling as a possible treatment strategy for degenerative disc
disease.
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Rapamycin, a mTORC1
inhibitor, protects the intervertebral disc
against cellular apoptosis, senescence, and
extracellular matrix degradation through
Akt activation rather than autophagy
induction 61st Orthopaedic Research
Society 2015.3.28-31

Rapamycin, a mTORC1
inhibitor, has beneficial, but other mTOR
modulators have harmful effects on the
intervertebral disc cellular apoptosis,
senescence, and extracellular matrix
degradation 44
2015.4.16-18

Protective effects of
rapamycin against intervertebral disc
cellular  apoptosis, senescence, and
extracellular matrix degradation are
linked to Akt phosphorylation as well as to
autophagy induction 42nd International
Society for the Study of the Lumbar Spine

2015.6.8-12

Rapamycin, but not
other mTOR modulators, is protective
against intervertebral disc cellular
apoptosis, senescence, and extracellular
matrix degradation 42nd International
Society for the Study of the Lumbar Spine
2015.6.8-12

Prashanti P Ngo K Pohl P
The anti-aging agent rapamycin
mitigates  age-associated  proteoglycan
matrix loss in intervertebral discs of the
nonhuman primate marmoset model 42nd
International Society for the Study of the
Lumbar Spine 2015.6.8-12
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Intervertebral disc
nucleus pulposus is a major
autophagy-involved musculoskeletal organ
and its degeneration is linked with
decreased autophagy 62nd Orthopaedic
Research Society 2016.3.5-8

Selective
interference  of mMTOR signaling is

protective against human disc cellular
apoptosis, senescence, and extracellular
matrix degradation with autophagy
induction  62nd Orthopaedic Research
Society 2016.3.5-8
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Intervertebral disc
nucleus pulposus has intensive
involvement of autophagy compared to
other musculoskeletal tissues and its
degeneration is linked with decreased
autophagy 43rd International Society for
the Study of the Lumbar Spine (Spineweek
2016) 2016.5.16-20

Selective
interference  of mMTOR signaling is
protective against human disc cellular
apoptosis, senescence, and extracellular
matrix degradation with autophagy
induction 43rd International Society for
the Study of the Lumbar Spine (Spineweek
2016) 2016.5.16-20
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