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CELL RENEWAL
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O Periosteal and perichondrial cells
U endothelial cells of blood vessels
U Fibroblasts of connective tissue

J Nervous Cells
L Cardiac Cells
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O blood cells L smooth muscle cells of most
O epithelial cells & dermal hollow organs
fibroblasts of the skin O fibroblasts of the uterine wall
O epithelial cells of the lens of
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Green colored cells are reserve stem cells
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CELL DEATH
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CELL ACCUMULATION
DISORDERS:

* cancer

* lupus erythematosus
 glomerulonephritis

» viral infections
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CELL LOSS DISORDERS:
* AIDS

» Alzheimer's disease
* Parkinson's disease
* aplastic anemia

» myocardial infarction
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NECROSIS

1. Swelling of organelles

Normal cell

3. Phagocytosis

2. Plasma membrane

rupture. Cellular and

nuclear lysis causes
inflammation.



APOPTOSIS
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Regulation of Apoptosis

o P> External activators: free radicals, oxidants, and
UV and ionizing radiation.

* P Internal activators: oncogenes (tumor forming
gene), tumor suppressors (such as p53), nutrient-
deprivation antimetabolites and mitotic
catastrophe.

» P> Apoptosis inhibited by signals from other cells
and the surrounding environment via so-called
survival factors. These include growth factors,
hormones such as estrogen and androgens, and
interactions with extracellular matrix proteins.
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Nutrients Stress
mTOR AMPK HIF

Amino acids, nucleosides,
fatty acids, sugars
e

Mitochondria,

other organelles ‘
rf \‘ | !
:‘ — | Autophagolysosome | 3

Proteins, & [ .
protein aggregates > - | | \ o~ Redox
\, \ \ / | \ ‘ )
O & \\\\Q O // L = g o 02 Biomass
D & W _ S0 ”
Other cytoplasmic Q O/ \ ("-\_) O <W

components (e.g., ‘*»\_‘_‘j:_,_\__, g

lipigs.giycogen; Cytop'asm) Organelle and protein Recycling
quality control

Q™

N /C)——\\* a 0 o~2
.. 4 : \ Metabolism
‘ O o o 2R og o _ Energy



MITOTIC CATASTROPHE

Asynchronous
cell fusion

Asymmetric cell division
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ENTOSIS
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AGEING & CELLULAR SENESCENCE

P> Ageing is a universal feature of biological
organisms, defined by a gradual decline over
time in cell and tissue function that often,
but not always, decreases the longevity of an
individual.

P> Cellular senescence is defined by an
irreversible arrest in cell proliferation when
cells experience DNA damage at telomeres
and a decrease in mitogenic signaling.
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Intrinsic Environmental
« cell division/age - lifestyle (nufrition, smoking)
* DNAdamage » mental stress/depression
* inflammation * sfress
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Telomere shortening
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v health
v'nomallongevity

v age-related diseases
v reduced longevity

Intrinsic Environmental
« telomerase * healthy lifestyle
* sexhomones « physical activity/exercise
* lower stress

TERT genetherapy (AAV vectors)
TERT activatingmolecules (i.e., sexhormones, drugs, etc.)
TERTmRNA






