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Come funziona il SNA? 

Neuroni viscerali 
Afferenti 
Efferenti 
Strutture di integrazione encefaliche 

Regolazione muscolatura liscia, muscolo 
cardiaco, attività ghiandolare 



Manifestazioni cliniche 

• Cardiovascolari – Ipotensione Ortostatica 

• Termoregolatorie – Anidrosi, intolleranza al caldo 

• Gastroenteriche – Xerostomia, disfagia, stipsi, diarrea 

• Urinarie – Nicturia, frequenza, urgenza, incontinenza, 
ritenzione 

 

Mathias CJ. N Engl J Med 1997 

 



• Sistema riproduttivo – Disfunzione erettile ed eiaculatoria 

• Respiratorie – Stridore, gasping inspiratorio involontario, 
apnee 

• Oculari – xeroftalmia, aniscoria, S. di Horner 

• Altri deficit neurologici – segni parkinsoniani, cerebellari e 
piramidali 

 

Mathias CJ. N Engl J Med 1997 

 

Manifestazioni cliniche 



Invecchiamento e controllo cardiovascolare 



In elderly people, autonomic functions are 
relatively well maintained at rest, but 
patients’ ability to adapt to environmental 
or visceral changes are often seriously 
impaired. 







In the healthy elderly group, the beat-to-beat variation in response to postural 
change was significantly diminished, the vasoconstrictor response to cooling 
reduced and baroreflex sensitivity during lower-body negative pressure was 
decreased compared with young adults. 



Parashar R. et al. Journal of Clinical and Diagnostic Research. 2016 









• MSNA increases with age 
even in healthy, 
normotensive adults. 

 
• MSNA essentially 

doubles between the 
ages of 25 and 65 in 
these healthy adults. 
 
 
 
 
 
 
 

• this increase in 
MSNA is observed 
in both men and 
women. 
 

• these age 
associated 
elevations in MSNA 
are not always 
discernable based 
on venous 
antecubital PNA 
concentrations- 





Ebert T.J et al. American Journal of Physiology - Heart and Circulatory Physiology 1992  

Individual cardiac baroreflex 
sensitivities plotted vs. age. 
Regression analysis revealed a 
significant (P < 0.05) inverse 
relationship between these 2 
variables.  



Ebert T.J et al. American Journal of Physiology - Heart and Circulatory Physiology 1992  

Individual sympathetic 
baroreflex sensitivities plotted 
vs. age.  
Regression analysis revealed 
no relationship (P > 0.10) 
between the 2 variables.  



oxygen exchange in the lung declines with age and this 
would favor a decreased partial pressure of arterial oxygen 



Among healthy young and 
older men, MSNA is 
strongly and positively 
related to both percent 
body fat and waist 
circumference 



resting metabolic 
rate (RMR), 
thermic 
effect of food 
(TEF),  
physical activity–
related 
energy expenditure 
(EEPA) 



In elderly people, autonomic functions are 
relatively well maintained at rest, but 
patients’ ability to adapt to environmental 
or visceral changes are often seriously 
impaired. 



Disregolazione autonomica e Fragilità ? 



• Frailty is a geriatric syndrome characterized by reduced 
functional reserve and high vulnerability to health adverse 
outcomes. 

• An increased vulnerability to stressors indicates an 
imbalance in multiple physiological systems, leading to a 
loss of homeostasis and ability to respond to internal and 
external stressors. 

J Am Geriatr Soc 54:991– 1001, 2006. 







Frail group showed a decreased power in HF 
band (absolute values) in comparison to 
non-frail group.  
Frail group presented increased power of 
the LF band (normalized units) of the cardiac 
interval spectrum and increased LF/HF ratio 
as compared to non-frail and pre-frail 
groups. 

The main findings were that frail 
elderly women showed a higher 
sympathetic and lower 
parasympathetic cardiac 
modulation in comparison with 
pre-frail and non-frail elderly 
women. 





…quale intervento? 



 

 Wichi RB et al. Clinics 2009 

Aging combined with a sedentary lifestyle is 
associated with changes in the autonomic 
nervous system’s control of the cardiovascular 
system.  
Autonomic changes involve decreases in vagal 
function, HR variability and baroreflex 
sensitivity, as well as increased sympathetic 
function and BP variability. These changes are 
associated with high rates of cardiovascular 
disease and mortality.  

Chronic exercise prevents these 
autonomic changes and reduces the rates 
of cardiovascular disease and mortality as 
they relate to aging.  
 



Besnier F. et al. Annals of Physical and Rehabilitation Medicine 2017 

 
regular ET can normalize the basal 
overactivation of the sympathetic nerve  

 



Groehs R.V et al, Am J Physiol Heart Circ Physiol 2015  

Exercise training markedly decreased MSNA frequency and 
incidence, whereas clinical follow-up alone unchanged MSNA 

Resting muscle sympathetic nerve activity (MSNA) frequency 
(A) and incidence (B) before and after 4 mo follow-up in 
untrained (UT) and exercise trained (ET) chronic heart failure 
patients 



Groehs R.V et al, Am J Physiol Heart Circ Physiol 2015  

The gain (A) and time delay (response; B) of the arterial 
baroreflex control were unchanged in ET patients. 
 
In the UT patients, the gain of the arterial baroreflex control 
was significantly reduced, whereas the time delay (response) of 
the arterial baroreflex control was significantly increased.  
 

Arterial baroreflex control of muscle sympathetic nerve activity 
(ABRMSNA) in untrained (UT) and exercise-trained (ET) chronic 
heart failure patients 



Training significantly improved peak VO2 and LVEF, whereas NE, 
NT-proBNP, heart rate decreased after training 



HIIE is safe and beneficial through an 
increase of the parasympathetic tone 
associated with a decrease in HR. 

Med. Sci. Sports Exerc. 2013 



Circulation. 2002 

Breathing at 6 breaths/min, compared with 
spontaneous breathing, slightly increased overall 
spontaneous fluctuations in RR interval, reduced 
fluctuations in blood pressure, and significantly 
increased the baroreflex sensitivity in both CHF 
patients and controls. 



Grazie per l’attenzione 
93 anni, meccanico di bici ancora in servizio  


