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The renin-angiotensin-aldosterone system
and systemic vascular resistance, which collectively influence cardiac output and arterial pressure. Several drugs have 
been developed to target RAAS to allevi
angiotensin systems (RAS) exhibits number of physiological functions other than cardiovascular activities in different 
tissues such as kidney and nervous systems. Therefore, RAS ex
in this context, it has been documented that RAS targeted drugs, when is intended to use for neurological disorders, 
exerts several unwanted serious side effects. Thus, there is a need to develop a
therapeutic strategy to target RAS to manage such disorders. It has been well documented that most of the natural foods 
and their supplements possess polyphenolic compounds that are reported to have RAS
respective therapeutic activities against diseases. It has been reported that polyphenoles such as quercetin, catechin 
related compound, delphinidin and cyanin act through modulating classical RAS by inhibiting ACE activity. Moreover, 
naringin, hesperidin and taxifolin also reported to have therapeutic activity against cognitive dysfunction. Hence, the 
present review provides better insight in the pharmacological use of polyphenols in the management of several 
peripheral and central disorders.       
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INTRODUCTION 
Rennin angiotensin aldosterone system
several physiological functions including
axis of RAAS constitutes ACE/Ang II/AT1R that 
functions. In this system, rennin cleaves an
ACE to Angiotensin-II, a potent vasoconstrictor, which mediate its action via 
well validated that RAAS is considered as one of the major target in the
disorders however drugs targeting this system possess
RAS is not limited to periphery as it
has been illustrated that by chronic activation of 
been well hypothesized that drugs targeting RAS in 
respective abnormalities. However, experimental studies also report that these drugs can exhibit serious 
adverse effects in mammalian physiology.
reported as therapeutic agents through exhibiting their 
with limited or no adverse effects
several RAS. 
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ABSTRACT 
system (RAAS), is a hormone system, plays a critical role in regulating blood volume 

and systemic vascular resistance, which collectively influence cardiac output and arterial pressure. Several drugs have 
been developed to target RAAS to alleviate cardiovascular diseases. Additionally, it has been suggested that renin
angiotensin systems (RAS) exhibits number of physiological functions other than cardiovascular activities in different 
tissues such as kidney and nervous systems. Therefore, RAS exhibits pleiotropic action in mammalian physiology. Further 
in this context, it has been documented that RAS targeted drugs, when is intended to use for neurological disorders, 
exerts several unwanted serious side effects. Thus, there is a need to develop an alternate and complementary 
therapeutic strategy to target RAS to manage such disorders. It has been well documented that most of the natural foods 
and their supplements possess polyphenolic compounds that are reported to have RAS-targeted activity to ex
respective therapeutic activities against diseases. It has been reported that polyphenoles such as quercetin, catechin 

and cyanin act through modulating classical RAS by inhibiting ACE activity. Moreover, 
in and taxifolin also reported to have therapeutic activity against cognitive dysfunction. Hence, the 

present review provides better insight in the pharmacological use of polyphenols in the management of several 

ords: Flavonoids, Angiotensin converting enzyme (ACE), RAS.  
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system (RAAS) is one of the classical endocrine systems that
several physiological functions including cardiovascular, fluid homeostasis and ki
axis of RAAS constitutes ACE/Ang II/AT1R that plays an important role in maintaining the physiological 

rennin cleaves angiotensinogen to Angiotensin-I, which is further 
II, a potent vasoconstrictor, which mediate its action via AT1R [2

considered as one of the major target in the treatment of 
targeting this system possess serious side effects. It is well 

as it exists in other tissues such as brain[1].In support to the above fact, it 
hronic activation of RAS can alter other physiological

been well hypothesized that drugs targeting RAS in other tissues including brain could alleviate 
abnormalities. However, experimental studies also report that these drugs can exhibit serious 

adverse effects in mammalian physiology. Moreover, there are several herbal polyphenols has been 
agents through exhibiting their pharmacological activities 

with limited or no adverse effects. Hence, a comprehensive review is attempted for
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role in regulating blood volume 
and systemic vascular resistance, which collectively influence cardiac output and arterial pressure. Several drugs have 

ate cardiovascular diseases. Additionally, it has been suggested that renin-
angiotensin systems (RAS) exhibits number of physiological functions other than cardiovascular activities in different 

hibits pleiotropic action in mammalian physiology. Further 
in this context, it has been documented that RAS targeted drugs, when is intended to use for neurological disorders, 
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targeted activity to exert 
respective therapeutic activities against diseases. It has been reported that polyphenoles such as quercetin, catechin 

and cyanin act through modulating classical RAS by inhibiting ACE activity. Moreover, 
in and taxifolin also reported to have therapeutic activity against cognitive dysfunction. Hence, the 

present review provides better insight in the pharmacological use of polyphenols in the management of several 
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classical endocrine systems that maintain 
kidney[1].The classical 

an important role in maintaining the physiological 
I, which is further processed by 

[2][fig. 1]. It has been 
treatment of several metabolic 

serious side effects. It is well documented that 
In support to the above fact, it 

physiological functions[1].It has 
brain could alleviate their 

abnormalities. However, experimental studies also report that these drugs can exhibit serious 
Moreover, there are several herbal polyphenols has been 

 perhaps through RAS 
is attempted for polyphenols on 
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[Fig.1] Classical and alternative pathways of RAS. ACE and ACE-2 are involved in maintain various 

functions through production of Ang II and Ang (1-7) by acting on their receptors.  
 
RELATIONSHIP BETWEEN RAS AND NEUROLOGICAL FUNCTION 
RAS plays a significant role in the pathogenesis of several neurodegenerative disorders such as 
Alzheimer's disease [AD], Huntington’s disease, traumatic brain injury [TBI] and Parkinson’s disease. It is 
evidenced that RAS play a major role in pathophysiology of ADthrough increased level of ACE in certain 
brain regions such as hippocampus, frontal cortex and caudate nucleus[3]. In experimental studies, it has 
been reported that Ang-II injection facilitates the amyoid beta aggregation in rats and thus cause 
dementia[4].Biologically active peptide Ang-II is pleotropic neuroregulator that perform several 
physiological functions through the stimulation of brain AT1R and AT2R [5]. It is also established that 
AT1R has participated in the amyloid beta production through non amyloidgenic pathway [6]. 
Stimulation of classical RAS axis induces the several neurodegenerative pathways such as reactive oxygen 
species [ROS] production, inflammatory response and apoptosis [7].Although Ang [1-7] is part of RAS 
counteracting the Ang II actions via its MAS receptor, which is abundantly, located in different brain 
regions including hippocampus, olfactory bulb, amygdala, nucleus of the solitary tract[8].These 
observations emphasize the fact that there is a strong relationship between RAS and neurological 
activities. 
 
THERAPEUTIC POTENTIAL OF POLYPHENOLS IN RAS 
As the RAS associated with peripheral and brain disorders so that RAS is major pathway to treat such 
type of disorders.ACE is limiting factorfor theRAS induces vasoconstriction and high blood pressure. 
Several RAS targeted drugs such as ACEIs and ARBs have serious side effects.  Enzyme and peptide 
synthesis in different steps in RAS system targeted drugs such as Captopril, Enalpril and Lisinopril are the 
ACEIs induce adverse effect such as dizziness coughing and angioneuretic edema when intended to use 
[9]. However, Talmisartan and Olmisartan are reported to have frequently dizziness,upper respiratory 
infections, back pain, sinusitis and diarrhea[10]. Polyphenols are phytochemical compounds present in 
plants perform different biological activities. These polyphenolic compounds are flavonoids responsible 
for antioxidants and anti-inflammatory effect in cell before their vulnerability [11]. The by-products of 
the oxidative stress [ROS/RNS]can initiate the inflammatory process resulting in synthesis and secretion 
of proinflammatory cytokines. Oxidative stress and inflammation are considered major alternative 
pathways contributing to the pathogenesis of several diseases induced by the RAS in peripheral and brain 
diseases such as hypertension, cardiac arrhythmia, diabetes nephropathy stroke, metabolic disorders, 
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Alzheimer’s [12]. It has been documented that polyphenols are anti-inflammatory and antioxidants [13]. 
However, polyphenols are potential strategy for treatment for such disease without any adverse effect. 
Many polyphenols are reported [Table no.1] their activity for the treatment of several disorders. 
 

Table No. 1:Potential Polyphenols in the management of various disease 
S.No. Polyphenols Mechanism Reference 

1. Catechin  
Inhibition of Renin a crucial enzyme of RAS in 

treatment of hypertension. 
Li., et 

al.[2013] 

2. Anthocyanins  Inhibition of ACE against Hypertension 
Kwon et 
al.[2010] 

3. Silymarin 

Exhibit Antioxidant and anti-inflammatory activity 
through the modulation of TNF-α and MDA and 
also target RAS in effective for the treatment of 
Diabetic nephropathy 

Fallahzadeh et 
al.[2012] 

4. Quercetin 
It  reduce oxidative stress, interfere with the RAS 
(ACEIs), and /or improve endothelial  through 
balance between ET-1and NO 

Loke., et 
al.[2008] 

5. 
Rutin 
 

Exhibit neuroprotection and helpful in 
management of Alzheimer disease through 
antioxidant and anti-inflammatory activities 

Budzynska et 
al. [2019] 

6. 

Total flavonoid extract 
from Dracoephalum 
moldavica L. (TFDM) 
 

Ameliorate cognitive impairment through reduced 
Aβ deposition and redox balance 

Liu et 
al.[2018] 

7. Myricetin 
It improves cognitive dysfunction by inhibition of 
AchE and  inhibiting the transferrin receptor1 
(Trf1) 

Wang et 
al.[2017] 

8. Breviscapine 
Effective against Aβ formation, as an antioxidant Xia et 

al.[2017] 
 
CONCLUSION 
In conclusion, it can be presumed that polyphenols could be a potential therapeutic option in the 
management of several pathophysiological conditions. Further, the derivatives of these polyphenols can 
be studies for the better therapeutic option in the management of several disorders.  
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