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crine response against to new acute stress, decreased blood 
pressure and neuroendocrine response against to repeated 
stress, and increased basal blood pressure. These mecha-
nisms work together harmoniously to help an organism 
survive under stress conditions and to prepare it for future 
threats. However, long-term activation of the stress circuit 
can cause many different health problems, including the in-
crease of risk factors for cardiovascular diseases10-12 (Figure 
2). 

Figure 1: Schematic drawing demonstrating the response 
for acute stress. 
SNS: sympathetic nerve system.

Proposed Clinical Approaches
Mechanism Clinical Benefits

Inhibition of SNS
Inhibition of AngII

Treatment of heart failure

Modulation of inhibition/activation of neurohormones Development of new and effective treatments for 
heart diseases

Blockade of ADRβ1 Improvement of left ventricular function
Reducing the sudden deaths

Inhibition of ACE
Blockade of AT-1R
Inhibition of Renin

Blockade of mineralocorticoid receptors

Preventing of cardiovascular diseases

Inhibition of ET-1 Preventing of  hypertension, pulmonary hypertension, 
chronic heart failure and chronic kidney failure

ET-1 antagonists
(Potential anti-arrhythmic agents)

Treatment of hypertension, pulmonary hypertension, 
chronic heart failure and chronic kidney failure
Preventing of the development of vascular and 

myocardial hypertrophy in hypertension
ET-A receptor antagonists Inhibition of hemodynamic and proliferative effects 

of AngII
SNS: sympathetic nerve system, AngII: angiotensin II, ADRβ1: beta1-adrenergic receptors, ACE: angiotensin converting enzyme, AT1-R: 
AngII type 1 receptor, ET-1: endothelin-1, ET-A: endothelin-1 receptor A.

Table 1: Proposed clinical approaches for stress management. 

Figure 2: Schematic drawing demonstrating the effects of 
chronic stress.

Stress and renin angiotensin aldosterone system (RAAS)
Initially, heart failure was described as a clinical syn-

drome induced by reduced capacity of the heart.  Later on, it 
was described as myocardial dysfunction and the continuous 
interaction between neurohormonal and activated balancing 
mechanisms. SNS, RAAS and cytokine systems are included 
in neurohormonal mechanisms. These systems can balance 
myocardial function, which is suppressed at acute phase and 
cardiovascular homeostasis. However, long-term activation 
of these systems has adverse effects on cardiac structure and 
function, which cause cardiac decompensation and progres-
sion of heart failure13. 

In the last two decades, important changes have emerged 
in the field of cardiology on the recognition of the effects of 
several activated neurohormonal axes including mainly SNS 


