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Head and Neck Squamous Cell Carcinoma

It is necessary to explore molecular
mechanisms
to find more effective therapeutic
strategies

The mTOR pathway plays an important
role in HNSCC progression, metastasis
and resistance to therapy
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mTORC1: an anti-tumor target Pharman:.
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Many cancer types show resistance
to rapamycin treatment




Rapamycin shortage Pharman.
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It is necessary to find a therapeutic
strategy to block Akt activation

Melatonin induces downregulation
of the mTOR pathway in various
cancers
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Melatonin inhibits the Akt activation
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Melatonin enhances the effects of rapamycin

Cal-27 SCC-9
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Mitochondria are the main target of melatonin

We explored the possibility
that melatonin enhances the

effects of rapamycin through
mitochondrial pathway




Rapamycin-treated cells exhibited
reduced capacity for oxidative
phosphorylation

The combined treatment decreased
metabolic rate in HNSCC
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Melatonin enhances the effects of rapamycin,
in terms of decreasing the number of
mitochondria
or
the number of functional mitochondria.

To confirm this hypothesis, we next examined
OXPHOS, mitochondrial mass, and mtDNA.
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Mitochondrial mass and mtDNA Pharmar:.
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Mitochondrial complexes

Mitochondrial mass Mitochondrial respiration

Mitochondrial DNA

We hypothesized that melatonin enhances the cytotoxic effects of rapamycin
by augmenting the number of dysfunctional mitochondria.

ROS

roS level

4

Normal Promote cancer initiation Cell death
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High concentration

: > | Oxidative stress
melatonin (1ImM)

-0 —
high levels of

damage

We suposed that at high concentration of melatonin, ROS accumulation under respiratory
conditions may have resulted in mitochondrial protein degradation and even mitophagy

Mitophagy
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These results indicated that high
concentrations of melatonin contribute to
induce mitophagy and to eliminate
dysfunctional mitochondria
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Xenograft mice tumor Pharman:.
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These results were in contrast to the
expectation that the combined treatment
would be more effective based on our in

vitro results



Melatonin level Pharman:.
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We thought that melatonin didn” t
reach the tumor at a sufficient
concentration to inhibit tumor growth
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