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	Increasing	Life	Expectancy	and	Constant	Birth	Rates:	
Aging	Pandemic?	

“According to recent estimates by the Swiss Federal Statistics Office, approximately  
10% more people aged over 80 will be alive in 2050 than today” 



Prevalence	of	CVD/CBVD	
	According	to	Age	and	Gender	

	
(NHANES:	2012).	Source:	NCHS	and	NHLBI.		
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Aging 
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Working	Hypothesis:	Role	of	Aging	Genes	in	
Aging	and	Age-Dependent	CVD	&	CBVD	



The	Aging	p66Shc	Mediates	Age-Dependent	ED	
via	Increased	ROS	Produc5on	

	

Francia	et	al.	Circula@on	2004	



   Franzeck FC, et al, Atherosclerosis, 2012 

P66	Shc	Expression	PaWerns	in	Pa5ents:		
Clinical	Data	



Func5onal	Studies	of	Cerebral	Arteries	
Systemic	vs	cerebral	arteries	pathogenesis	of	aging	

Cerebral	arteries	have	higher	NADPH	Oxidase	ac9vity	compared	to	systemic		arteries	
	

	

Miller	AA.	Et	al.,	Circ.	Res.	2005		
	

Func9onal	studies	
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Aging	
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Post-Ischemic	p66Shc	Silencing	by	siRNA	
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Reduced	Stroke	Size	in	p66Shc	Silenced	Mice	as	
Compared	to	Scrambled	siRNA	Injected	Mice	
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Post-Ischemic	 In	 Vivo	 p66Shc	 Silencing	
Improves	Survival	Time	a[er	Stroke	
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p66	Shc	Expression	in	PBM	of	Stroke	Pa5ents	
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Conclusions	

Genes	 controlling	 aging	 also	 mediate	 age-dependent	 vascular	
dysfunc9on	and	age-dependent	CVD	and	CBVD	

A	common	denominator	between	aging	and	age-dependent	CVD	
and	CBVD	is	increased	produc9on	of	free	radicals	

Further	 characterisa9on	of	 the	molecular	mechanisms	of	 aging	
will	 be	 key	 in	 discovering	 novel	 therapeu9cal	 targets	 for	 the	
treatment	of	age-dependent	CVD	and	CBVD	
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		Physiological	Aspects	of	

Vascular	Aging	
	
		



Research	Tools	for	Studying	Aging	

Studying	aging	in	humans	is	difficult	as	this	always	occurs	in	tandem	
with	other	risk	factors	such	as	atherosclerosis	

Mice	 offer	 an	 ideal	 system	 for	 studying	 aging	 as	 they	 do	 not	
spontaneously	develop	atherosclerosis		
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Aging	is	an	Independent	Risk	Factor	for	Vascular	
Dysfunc5on		
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Vascular	Aging	and	the	Free	Radicals	Theory	

Vascular	aging	 is	characterised	by	the	transi9on	of	the	endothelium	
from	 an	 an5-atherosclero9c/thrombo9c	 state	 to	 a	 pro-
atherosclero9c/thrombo9c	one	
	
The	free	radicals	theory	of	aging	was	conceived	by	D.	Harman	in	the	
1950s	 and	 states	 that	 cells	 accumulate	 free	 radicals	 over	 9me	
causing	damage	to	enzymes	and	DNA	

Harman	D,	et	al,		J	Gerontol.	1956	



	
		Genes	and	Molecular	Mediators	of	
Vascular	Aging	and	Risk	Factors	

		



Following	I/R	p66Shc	Protein	Is	Increased	
in	the	MCA,	but	not	in	Whole	Brain	

à Cerebrovascular p66Shc rather than neuronal p66Shc maybe an important mediator 
of ischemia/reperfusion brain injury 
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Post-Ischemic	 In	 Vivo	 p66Shc	 Silencing	
Reduces	Neurological	Deficits	a[er	Stroke	

Spescha	RD,	et	al	Eur	Heart	J.	2015	Jul	1;36(25)	



Post-Ischemic	 In	Vivo	p66Shc	 Silencing	 	Preserves	
BBB	Integrity	A[er	Ischemia/Reperfusion	
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Basilar artery 
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Post-Ischemic	 In	 Vivo	 p66Shc	 Silencing	
Reduces	Neurological	Deficits	a[er	Stroke	
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