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How everything started…

1928-2002

Jose Pelucio Ferreira



Dementia in numbers

World Alzheimer Report (2019)

Canada

Alzheimer Society of Canada (2017-2018) 

Impact report

- The annual cost of dementia is over US$ 
1 trillion – a figure set to double by 2030

- 50 million people currently live with 
dementia worldwide
- By 2050, 152 million people will be living 
with dementia



“I  have  lost  myself”
Auguste D • Memory loss

• Difficulties in 
communication, learning, 
thinking and reasoning

• Personality changes

• Behavioural symptoms: 
delusions, hallucinations

First patient diagnosed with 

Alzheimer’s disease - 1906
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Amyloid deposits in AD brain.

Brown:  amyloid

Aß, (senile

plaques)

Black:  Tau,

(neurofibrillary

tangles, NFT)

Courtesy: Prof. C. Glabe, UC Irvine

Alzheimer’s plaques and tangles



2,344 studies

~350 compounds tested in humans since 2002 
- only memantine, an NMDA receptor antagonist, has safely translated 
into AD clinical practice.
- modest effectiveness in promoting cognitive improvement

Why is it so hard to treat

Alzheimer’s disease? 



Physical	exercise	and	health	benefitsPhysical	exercise	and	health	benefits

The benefits of exercise for the brain 



Physical exercise and brain health

Physical exercise and dementia
Of all the lifestyle changes that have been studied, taking 
regular physical exercise appears to be one of the best 
things that you can do to reduce your risk of getting 
dementia.

Physical exercise
Regular physical exercise may be a beneficial strategy to lower 
the risk of Alzheimer's and vascular dementia. 

Staying physically active
Be active! Your physical fitness helps 
your brain fitness.



Irisin, an exercise-related hormone

Fibronectin type III domain containing 5 

Iris
Goddess of the Rainbow

Bruce Spiegelman - Harvard 
Boström, P. et al. Nature 481, 463-468 (2012).



An exercise-related hormone to 

fight dementia
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?

Towards a medication that reproduces

the beneficial effects of exercise 



The next big steps

• 1) Use gene-therapy to increase irisin in the brains of 
animal models of Alzheimer’s disease and evaluate 
cognition.  

• 2) Use vesicles and cell therapy to increase irisin in the 
brains of NHPs and evaluate cognition.  

• 3) Optimize physical exercise protocols in healthy 
humans to improve cognition and increase irisin. 



Gene therapy using irisin

Intravenous 

delivery of AAVs

AAVs to increase irisin
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Package

Transport

Delivery

Searching for a better way to 

transport irisin to the brain



Lai C P. et al. Nature Communications (2015)

5μm

Vesicles as an attractive approach



Towards a medication that reproduces

the beneficial effects of exercise 



INSERIR TEXTO

Vesicles and cell therapy using irisin



The next big steps

• 1) Use gene-therapy to increase irisin in the brains of 
animal models of Alzheimer’s disease and evaluate 
cognition.  

• 2) Use vesicles and cell therapy to increase irisin in the 
brains of NHPs and evaluate cognition.  

• 3) Optimize physical exercise protocols in humans to 
improve cognition and increase brain irisin. 



Thank you!



The Global Impact of Dementia

World Alzheimer’s Report, 2015



Why is it so hard to treat Alzheimer’s disease? 



Ab oligomers induce tau pathology

Vehicle ADDLsVehicle                                           Oligomers

p-tau immunofluorescence

De Felice et al., 2008
Neurobiol. Aging



De Felice, et al.
PNAS  2009Spines labeled with phalloidin

Ab oligomers are toxic to synapses



Why is it so hard to treat Alzheimer’s disease? 



Alzheimer’s therapies that work in rodents 
often do not translate to humans

De Felice & Munoz,,  Aging Res Reviews 2016

Douglas  Munoz,
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