Rejuvenation biotechnology:

Aubrey D.N.J. de Grey, Ph.D.
Chief Science Officer
SENS Research Foundation
aubrey@sens.org
http://www.sens.org/

sens research founda’rlon

ST T v o


mailto:aubrey@sens.org
http://www.sens.org/

The aging population

Percentage of US Population Over Age 65, 1950-2050.

Source: UN World Population Prospects 2008
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* Source: http://esa.un.org/wpp/unpp/panel population.htm
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The economics of aging

Trillions
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Source: http://sambaker.com/econ/classes/nhel0/
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If historical
rates continue,
US healthcare
spending will be
34% of GDP by
2040. source:

http://www.whitehouse.qg

ov/administration/eop/c

ea/TheEconomicCasefo
rHealthCareReform

In 2010, the US
spent $1.186
trillion on
healthcare for
people 65+

Source:
http://www.deloitte.com/
assets/Dcom-
UnitedStates/Local%20
Assets/Documents/us_d
chs 2012 hidden costs

112712.pdf
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Age-related vs. infectious diseases

Most infectious diseases have been easily

prevented

Sanitation
Vaccines
Antibiotics
Carrier control

Age-related diseases have not. Why not?
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Targeting pathology: tricky

presbycusis

osteoporosis

osteoarthritis

autoimmunity

greying hair

preshbyopia

cataract

glaucoma

temporal arteritis
polymyalgia rheumatica
wrinkling

Alzheimer's disease

Pick's disease

corticobasal degeneration
progressive supranuclear palsy
Parkinson's disease

multiple system atrophy
dementia with Lewy bodies
sarcopenia
glomerulonephritis

senile cardiac amyloidosis
atherosclerosis
arteriosclerosis

age-related macular degeneration
cardiomyopathy

diastolic heart failure

cancer

systemic inflammation
oxidative stress

reduced coronary blood flow
loss of cardiac reserve
andropause

thymic involution

reduced plasma renin activity
reduced aldosterone
reduced melatonin diurnal rhythm

reduced light adaptation
reduced ethanol metabolism
altered drug pharmacokinetics
somatopause

loss of cardiac adaptability
incontinence

impaired wound healing
idiopathic axonal polyneuropathy
autonomic neuropathy
arrhythmia

chronic obstructive pulmonary disorder
benign prostatic hypertrophy
menopause

leukoaraiosis

stroke

vascular dementia
frontotemporal dementia
immunosenescence

anosmia

cachexia

anorexia of aging

systolic hypertension

ageusia

erectile dysfunction

orthostatic hypotension

impaired adaptive beta-cell proliferation
fibroblast collapse

anergic T-cell clones

cellular senescence

vascular calcification

impaired transdermal absorption
impaired thermoregulation
reduced tactile acuity

impaired vasoconstriction

loss of neuromuscular junctions
delayed withdrawal reflex
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impaired pH maintenance
reduced chemical clearance
altered dermal immune cell residence and function
aberrant allergic and irritant reactions
loss of skin elasticity

impaired vitamin D synthesis
reduced renal reserve

renal cortex atrophy

gut dysbiosis

loss of jejunal villus height
impaired response to vaccination
impaired thirst

lentigo senilis

thinning hair

impaired proprioception

impaired balance

reduced vital capacity

reduced cardiorespiratory endurance
impaired sweat response
impaired blood distribution
nutrient malabsorption
diverticular disease
presbyphagia

increased reflux

alveolar loss

neuronal loss

senile emphysema

degenerative disc disease

joint calcification

pineal calcification

aberrant differentiation

gait instability

frontal demyelination

axonal atrophy

impaired functional connectivity
impaired working memory




Well... what is ‘aging’, exactly?

Aging Is:

The life-long accumulation of fdamageo to
the body that occurs as an Intrinsic side-
effect of the body® normal operation.

The body can tolerate some damage, but
too much of it causes disease and disability.
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Aging in three words

e —— —— Pathology
(life-long) (late life)
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Diseases and aging: popular view

Communicable Congenital Chronic

Tuberculosis Tay-Sachs Alzheimer® Frailty
Malaria MELAS Cancer Sarcopenia
HIV Li-Fraumeni Atherosclerosis [| Immunosenescence
é é é
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Diseases and aging: correct view

Communicable Congenital Specific

Tuberculosis Tay-Sachs Alzheimer®
Malaria MELAS Cancer
HIV Li-Fraumeni Atherosclerosis
e e
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General

Frailty
Sarcopenia
Immunosenescence

e




The tragic result of that popular view

Geriatrics

e —— —— Pathology
(life-long) (late life)
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Is prevention better than cure?

Gerontology Geriatrics

— —— Pathology
(life-long) (late life)
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