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Introduction
Baroreflex Mechanism 

Arterial baroreceptor reflex system is one of the most effi-
cient and accurate mechanisms for controlling the arterial pres-
sure (AP) and autonomic nervous system activity [1]. Variations 
in AP lead to distend arteries, stretching of carotid and aortic 
baroreceptors. These responses generate action potentials that 
are conveyed to medullary brainstem nuclei via the glossopha-
ryngeal and vagus nerves. Along these nerves, these signals are 
projected directly into the central nervous system (CNS) to con-
tact with neurons within the nucleus of the solitary tract (NTS) 
in the brainstem. After these signals arrive in the brainstem, the 
autonomic nervous system (via efferent parasympathetic and 
sympathetic nerves) is recruited to compensate the change in 
AP. Thus, the baroreflex is an important short-term regulatory 
system for the control of AP and this reflex mechanism is main-
tained in a narrow range of oscillation [2,3]. Damage in afferents 
or efferent baroreceptors is known to result in baroreflex and 
autonomic failure [4]. 

 
Electrical Stimulation of Peripheral Nerves

Several studies have been conducted to assess the effects of 
peripheral nerve stimulation as a treatment for diverse health 
conditions, in particular for those that no other therapy is avail-
able or conventional treatments are not entirely functional. This 
treatment is based on electrical stimulation of peripheral nerves 
that rely on the generation of action potentials in response to the 
flow of electrical current [5]. The stimulation of vagus nerve has 
been widely applied for use in depression [6], migraine [7], heart 
failure [8], morbid obesity [9], and inflammation [10] among 
others [11]. 

Baroreflex Activation Therapy (Bat) and Resistant Hy-
pertension 

Resistant hypertension is defined as AP that remains above 
established limits despite the concurrent use of three different 
antihypertensive agents of different classes, one of which should 
be a diuretic [12].Given the limitation of pharmacological thera-
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Litte is known about correlation of cardiovascular and inflammatory reflex. Electric activation of the carotid sinus (CS), also known as 
baroreflex activation therapy (BAT), have been used as an effective technology for controlling AP in patients with resistant hypertension. Up 
to date, therapeutic efficacy of BAT has been evaluated mostly in humans and canine model. The lack of an appropriate animal model can be a 
limiting factor to understandingdetails of mechanisms involved with cardiovascular system and immune responses.Recent studies in awake rats 
have clearly demonstrated that BAT evokes hemodynamic and immunological responses; however, its mechanism is not known. Thus, further 
studies utilizing this animal model may offer an important tool to clarify the mechanisms involved in the responses evoked by recruitment of 
autonomic nervous system and immune system mediated by the cardiovascular and inflammatory reflex.
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py for hypertension treatment in the past [13,14], this electrical 
therapeutic approach was proposed in the early 60s.However, it 
was posteriorly disused due to technology and manufacturing 
limitations. In attempts to controlling AP in patients with resis-
tant hypertension, BAT (an implantable device resembling a car-
diac pacemaker) have currently been usedin the management of 
resistant hypertension and heart failure [15-18]. 

Although electrical stimulation of the CS has clearly provid-
ed evidences of a powerful approach to assessing the role of neu-
ral mechanisms in cardiovascular regulation [19], little is known 
about this maneuver in normotensive and spontaneous hyper-
tensive rats; highlighting the importance of a better understand-
ing of this procedure for translational purposes. 

Stimulation of the Baroreflex Evokes Hemodynamic 
and Immunological Responses

Lohmeier et al. [20] showed that prolonged activation of 
baroreflex through CS stimulation produces sustained hypoten-
sion in conscious dogs and could reduce AP and heart rate sig-
nificantly for one week. By using similar procedure, Domingos et 
al. [21] showed that compared to normotensive rats, the baro-
reflex activation was more effective to reduce AP, heart rate and 
heart rate variability in spontaneous hypertensive rat (SHR). 
Moreover, this study showed that hemodynamic responses in 
SHR are frequency dependent.

The immune system plays a key role in protecting the body 
against foreign pathogens via innate and adaptive immune re-
sponses. Recently, several studies have shown specific relation-
ships between the nervous system and immune system, mostly 
through the vagus nerve fibers connecting the brain with the pe-
ripheral immune system. The neural inflammation-sensing path-
ways have shown to detect activating cholinergic anti-inflamma-
tory responses even in the presence of low inflammatory agents 
in the periphery [22]. Santos-Almeida et al. [23] demonstrated 
that electrical stimulation of CS prevented lipopolysaccharide 
(LPS) systemic inflammation in conscious rats by CS barorecep-
tors and chemoreceptors activation. This data reveal an import-
ant participation of both sympathetic and parasympathetic au-
tonomic nervous system in this response.

Conclusion and Perspectives 
In summary, baroreflex stimulation of CS has been shown 

useful in different types of hypertension and contributes for the 
understanding physiopathology of resistant hypertension and 
neural pathways. Additionally, CS electrical stimulation in a wake 
rat’s may offer a promising platform to clarify the mechanisms 
involved in the responses evoked by recruitment of autonomic 
nervous system and immune system. Ultimately, knowledge of 
this therapeutic strategy can aid in minimizing the impacts of 
hypertension and potentially suppressing inflammatory diseas-
es. 
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