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Application of a novel control loop model applying physiological parameters and inherent stochastic dither to investigate the mechanism
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Research topic: 
 Application of a novel control loop model applying physiological parameters and inherent stochastic dither to investigate the mechanism, association and prediction between Heart Rate Variability which manifests indirectly the physiological parameters of the control loop to the development of hypertension. 

Activities:  
1. Implementation of an innovative control loop model 
We introduced a new model that provides, for the first time, comprehensive behaviors of LF-HRV for a healthy person at rest, a healthy person in exercise and a heart failure patient. Previous models were able to simulate only the LF-HRV at rest. Our model assumed the existence of stochastic dither in the control loop. We found physiological studies whose findings on brainstem stochastic oscillations may confirm the existence of such dieter. Our model brought new insights concerning the relationship between homodynamic indices, mainly SV and the peripheral blood pressure PR and the LF-HRV, in contrast to what was believed until now - particularly that the LF-HRV was related to the autonomic sympathetic nervous activity or to the combined sympathetic - parasympathetic activity. These findings were submitted as an article under the title: “A novel heart rate control model provides insights linking LF-HRV to stroke volume and peripheral resistance” to International Journal of Cardiology. Funding from the Slezak foundation was mentioned.

2. Hypothesis about the role of LF-HRV as a biological  signal 
We raised a conjuncture that the LF-HRV is not a mere consequential phenomenon of the cardiovascular controller  but also an active physiological  signal that allows the neural control system to get an indication of cardiovascular homodynamic functioning. This hypothesis was submitted as an article under the title: “Hypothesis: low frequency heart rate variability (LF-HRV) is an input for undisclosed yet biological adaptive control, governing the cardiovascular regulations to assure optimal functioning” to Medical Hypothesis. Funding from the Slezak foundation was mentioned.

3. Future plans 
Improve the understanding of the mechanism of LF-HRV and studying possible clinical applications. 
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