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The exponential increase of world population will be

accompanied by fast growth

World Population Growth

of elder people in the next

decades
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The challenges of an ageing population
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Longevity is one of the most important medical
advances in the last century
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Autonomic dysfunction = Chronic diseases
Hypertension, heart failure, stroke, diabetes, etc

11 Inactivity = aged people

Lifespan augmentation has not been accompanied by an
improvement in the quality of life of elder people



During evolution men improved their physical capacity...
but in our modern sophisticated age...

.. inactivity had replaced the active life, with
deleterious consequences, mainly for the old people



Inactivity in the elderly (and young) men
increases the risk of over 30 disease states including:

v hypertension
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v stroke (hemorrhagic & ischemic)
v coronary artery disease

V diabetes

Vv obesity

V inflammation

v depression

Vv cancer

vV Alzheimer's and Parkison's (| memory & cognition)
V other diseases




Inactivity has serious consequences

Leading Causes of Death Associated preventable
United States, 1980-2002 behaviors and exposure
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Hypertension = gene/environmental interactions

Are there beneficial effects of
exercise training on hypertension
and ageing?
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Beneficial effects of exercise training in
thﬁtehypertensive rats (SH 9 9
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Beneficial effects of exercise training in
the CNS of adult hypertensive rats (

Neuronal plasticity in Hypothalamus
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Beneficial effects of training on neurong|
activity of adult hyper"rensivge rats (SHl%

Hypothalamic Neuronal excitability
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ypertensive rats

Reflex control of the circulation
(governed by parasympathetic and sympathetic outflow to heart/vessels)
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KHOWing Tha‘r — SHR and WKY
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Hypothesis...

SHR and WKY
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V The development and/or maintenance of autonomic imbalance in
ageing SHR is associated with changes in the expression of a large
number of genes in the brain (one or more functional networks)
that, through their activity, deteriorate the homeostatic systems

and lead to increased morbidity and mortality.

Vv It is also our hypothesis that lifestyle changes such as improved
physical activity can ameliorate the autonomic imbalance in

hypertensive young and elder subjects.



Amelioration of autonomic imbalances in hypertension and
old age with exercise: Exploring the molecular and
physiological mechanisms 25 BBSRC
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* To perform detailed physiological analysis (eg. arterial blood pressure,
heart rate, baroreceptor reflex gain, sympathetic and parasympathetic

tone to heart and vessels) in young and old, trained and sedentary, SHR
and age-matched WKY rats

« To identify, by carrying out detailed and comprehensive transcriptome
analysis, putative gene networks on brain regions involved in the regulation
of autonomic outflow.

« To examine the interaction of hypertension, ageing and training on

both gene expression changes and sympathetic and parasympathetic
outflow to heart and vessels.

*To test whether identified nodal genes are physiologically important by
altering their expression using in vivo somatic gene transfer approaches
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