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ABSTRACT

Objective: Hypertension or raised blood pressure leads to the occurrence of morbidity and mortality rate among peoples and it was considered as the 
primary factor for the occurrence of various cardiac and vascular disorders include ischemic cardiac disease, myocardial necrosis, cardiac failure, renal 
disorder, atherosclerosis, and cerebrovascular accident. Called “silent killer” because hypertension is an asymptomatic disease in the early stages with 
no indications on suffered patients and leads to act as a significant factor for the occurrence of severe other cardiovascular diseases (CVDs). As berries 
show considerable interest in improving cardiovascular diseases because they are rich in polyphenol contents and bioactive compounds. Besides their 
single usage, a polyherbal combination is much better for the treatment of hypertension.

Methods: The data were collected by reviewing a combination of research and review papers from different databases such as PubMed, Medline, 
ScienceDirect, and Web of science using search keywords such as “hypertension,” “cardiovascular disease,” “berries,” “cranberry,” and “red raspberry” 
with all their synonyms and related terms.

Result: Various studies shown better associations between higher berry flavonoids and other polyphenolic components and lower the risk of 
cardiovascular disorders. Based on various scientific evidence, the characteristic of various biochemical processes is treated by berries with its 
antioxidant, antihypertensive, and anti-sclerotic and other properties.

Conclusion: This paper concludes that in the present day, there is a global increase in berry consumption, which is used in the ailment of various 
cardiovascular diseases. The studies which are held are needed to define their optimal dose, process, or method of preparation (formulation) and the 
duration of berry intervention so that these showed better treatment options for hypertension.

Keywords: Hypertension, Cardiovascular disorders, Red raspberry, Cranberry, Anthocyanins, Ellagitannins.

INTRODUCTION

Globally hypertension (HTN) disease is the most potential growing 
disorder which is defined by when systolic blood pressure (SBP) is 
≥140 mmHg and diastolic blood pressure (DBP) ≥90 mmHg [1-3]. The 
prevalence ratio of the patients suffering from hypertension are high 
and raised high blood pressure is most considering factor of other 
chronic comorbidities [4]. On various communal well-being problems 
and the healthcare organizations of Indian system have suffered from 
high blood pressure, which exerts a high impact on these systems in 
respective humankind [5]. As such, it is estimated that in India, high 
blood pressure leads to 57% of mortality with stroke and 24% with 
chronic heart diseases [6]. The blood pressure of an individual is rising 
with growing age, and hypertension is the most communal chronic non-
transmissible disease which is produced either by natural and lifestyle 
aspects and leads to changes in blood dynamics by arterial stiffness and 
the major changes showed in the elastic arterial vasculature (aorta), 
invade the changes in systolic blood pressure and diastolic blood 
pressure for the occurrence of isolated systolic hypertension in adults 
[7]. Several cardiovascular diseases have a major effect on personal 
health in addition to weakness and premature death, which consist 
of diabetes, smoking, and dyslipidemia. Hypertension is the most 
widespread activating mediator for CVDs and causes 16.5% of once a 
year death worldwide and the main reason for sickness and death by 
cardiovascular disorders in the human populace. Hypertension causes 
renal disorders, memory loss, or vision loss along with atherosclerosis, 
stroke, heart failure, and peripheral artery disease because it can play 
a major part in the onset of these disorders [8]. The individuals who 
are suffering from hypertension are usually asymptomatic and hence 
it is described as “silent killer” and it arises from the various genetic 

abnormalities which cause a minor elevation in blood pressure, but 
contribute to 30–50% of the individual patient variation about natural 
and lifestyle aspects which are important and causes fluctuations 
and elevation in the blood pressure (BP). Commonly remedies/
medicines such as non-steroidal anti-inflammatory drugs (NSAIDs), 
corticosteroids, contraceptive tablets (hormonal), calcineurin 
inhibitors, and foods which are responsible for the elevation in the 
lifestyle, dietary patterns in which low consumption of fruits and 
vegetables, high-fat diets which ultimately lead to hypercholesteremia 
and correspondingly elevated the levels of blood pressure, and causes 
hypertension [9,10].

Hypertension is classified into two divisions as primary (essential 
hypertension) and secondary hypertension. At an earlier age, secondary 
hypertension occurs with no personal history, as it is caused and 
triggered either by the kidney, hormonal disorders, or by use of birth 
control pills. The guiding principle proposed the study that secondary 
hypertension usually occurred in those who are <40 years of age. 
The collaboration between natural, genetic, and daily routine factors 
influences the mid-age or old age individuals and leads to cause 
essential (primary) hypertension [3,11]. About 5–10% of hypertensive 
patients, the cause or agents which are responsible for hypertension are 
elucidated by vigilant assessment and broadly categorized into renal, 
vascular, endocrine, and neuronal problems. Hypertension divided 
into four types depending on the level of diastolic blood pressure and 
some specific pathological changes and these changes responsible for 
superimposed functional vasoconstriction (narrowing of blood vessels) 
which have been reviewed by Edward Freis and these are severe 
hypertension (SBP: above 180 mmHg and DBP: above 115 mmHg), 
moderate hypertension (SBP: 160–180 mmHg and DBP: 95–114 mmHg), 
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and mild or borderline hypertension (SBP: 140–160 mmHg and DBP: 
90–95 mmHg) [12]. The interruption of numerous mechanisms 
comprises a sympathetic nervous system (SNS), renin-angiotensin-
aldosterone system (RAAS), sodium water retention, which upholds 
the standard pressure in the blood leads to the manifestation of both 
primary and secondary high blood pressure disease and any misleading 
in these systems are responsible for the development and pathogenesis 
of the disease in an individual patient [13,14]. The pathogenesis of high 
blood pressure showed by distress in arteries of the vascular region 
either large arteries (aorta) or small arteries occurred in arterioles and 
capillaries. The increase in sensitivity and potency of arteries causes 
dysregulation and disruption in endothelial nitric oxide synthase, which 
excite and activate calcium channels due to augmented hyperactivity. 
Constriction in vessels is caused by vascular smooth muscle cell (VSMC) 
hyperplasia and hypertrophy, and these extreme variations lead to an 
upsurge in the proportion of vessel wall thickness as compared with 
the thickness dimensions of the arterial lumen. It is the basic caused 
by the development of hypertension and increased thickness ratio 
plays a foremost role in demonstrating the illness [15]. For care of 
standard blood pressure, the two important factors are cardiac output 
and peripheral vascular resistance, resulting from the sympathetic 
dysfunction and dysregulation which ultimately act as triggering 
agent for the progress of hypertension disease and causes fluctuations 
in the physiological responses and disrupt the homeostasis of an 
individual patient of hypertension [16]. The stimulus either naturally or 
genetically is responsible for SNS and regulation of renin release due to 
which the electric impulses generate in heart and kidney for the cardiac 
functioning and the performance of heart for blood circulation [17]. 
Endothelial dysfunction (ED) is another cause of hypertension which is 
caused by a reduction in the accessibility of nitric oxide (NO) because 
of augmented oxidative pressure in an individual patient. The factor 
which is initiated and has a potential effect on the blood vascular system 
is endothelial dysfunction, which leads to increased pressure on blood 
vessels and causes hypertension, which is proved by various shreds 
of evidence and studies whose main purpose to inhibit endothelium-
derived NO synthase [18-22]. As there are various treatment options 
for hypertension such as pharmacological and non-pharmacological 
and herbal remedies. The pharmacological treatment is based on 
antihypertensive drugs such as indapamide, furosemide, clonidine, 
reserpine, aliskiren, enalapril, losartan, irbesartan, olmesartan, 
nifedipine, verapamil, diltiazem, prazosin, doxazosin, nebivolol, atenolol, 
minoxidil which are bind with particular receptors and mechanism of 
action which used to accomplish the blood pressures stages [23,24]. 
Most of the individuals who are suffered from hypertension are also 
undergo for non-pharmacological treatment with pharmacological 
treatment. As per the appropriate diet and lifestyle activities play a 
vital role in reducing hypertension. The maintained healthy lifestyle of 

one individual restrict the occurrence of high blood pressure [25-27]. 
Moreover, cessation of smoking leads to benefit changes and various 
studies show reductions in systolic blood pressure [28].

ROLE OF BERRIES

This is due to more than a few aspects, intentions that showed herbal 
drugs used in the past years [29] and today’s era which states that 
herbal medicines are an economical substitute and employing less 
and undesired side effects and adverse drug reactions as compared 
to chemical entities manufactured drugs [30,31]. As it was known, 
plants and herbs can act as a preliminary point for the synthesis of 
many pharmaceutical drugs [32]. The plants/herbs such as Coriandrum 
sativum (Cilantro or Coriander), Crocus sativus (Saffron), Cymbopogon 
citratus (Lemongrass), Rubus idaeus (red raspberry), and Vaccinium 
macrocarpon (cranberry) can play favorable effects and dynamic role 
on molecular, biological, and cellular paths which are modulated by 
their active compounds or their extracts to treat high blood pressure 
disease, as shown in Fig. 1.

As berries are loaded with antioxidants which keep free radicals 
generation under control and diminished the risk of diseases. Due to 
low calories and effective phytoconstituents present in berries, they 
were produced a lot of attention in the current years [33]. In-vitro 
researches, trials held on an animal which designed to investigate 
their potential bioactive constituents. However, their results obtained 
and it should be interpreted with care [34]. Various phytochemicals 
and bioactive compounds are found in berry fruits which particularly 
contain polyphenolics with a high content of phytoconstituents 
flavonoids which include anthocyanins, quercetin, salicylic acids, and 
ellagitannins [35,36]. The secondary metabolites which are present 
in many berries or other fruits and green vegetables are polyphenols. 
Anthocyanins, flavan-3-ols, flavonols, flavanones, flavones, and 
isoflavones are polyphenols, but in berries, the most plentiful class 
of flavonoids is the anthocyanins. For human life, nourishment 
and diet are a vital factor which affects daily life, including cardiac 
disease, diabetes mellitus, overweightness, and Alzheimer disease. 
By consuming a balanced diet helps to elevate or reduced the causes 
of several non-communicable stages of development includes CVDs, 
Type-II diabetes mellitus, and cancer and neuron disorders. Numerous 
research and studies related to in vitro and animal studies are directed to 
examine the pharmacological mechanisms berry bioactive compounds 
either in a small and higher dose of polyphenols. As many of these 
researches used compartment lines which have complex usage of berry 
extracts. The nanomolar absorptions are rarely used as the subsequent 
incorporation in which berry polyphenols appear in plasma fluid, not 
as the original component, but they were shown their presence in the 

Fig. 1: The importance of berries on different pathways to reduce hypertension
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circulatory fluid system after phase-II metabolism biotransformation 
process [37].

The two main berries specifically mentioned that is cranberry 
(Vaccinium macrocarpon) and red raspberry (Rubus idaeus) which 
evaluates the health-promoting potential and their selected mechanisms 
used in controlling the risk of contemporary long-lasting illnesses, 
precisely cardiac disorder. Therefore, the chief objective of this review 
paper remained to inspect the present scenario and indication on the 
cardiovascular protective effects of these berries against hypertension 
with possible mechanisms of action and underlying beneficial effects 
on human health.

RED RASPBERRY (RUBUS IDAEUS, FAMILY: ROSACEAE, GENUS: 
RUBUS)

The red raspberry (Rubus idaeus) is found in Asia and the northern 
hemisphere. As these are economically and important species which 
are needed and globally consumed in the form of whole crushes, gels, 
jams, sauce, juices, pulps, and pastes, but another species consumption 
by individuals such as black raspberries (Rubus occidentalis) is 
less in range. The foremost emphasis of this assessment will be on 
red raspberries (Rubus idaeus) [38]. As per the botanical aspects 
of raspberries, as the genus, Rubus is the assemblage of about 250 
different types which was further classified in more subgenera. The 
lifetime planting of red raspberries is about 10–15 years and their 
fruits were full-grown in three stages, in which each segment continues 
from 9–12 days. They were having an attractive flavor and color and 
it will reach extreme when it becomes fully matured and change into 
drupelets form. The fruit form of cultured raspberries has 5–6 g, but 
in most of the certain circumstances, the fruit mass overdoes up to 
10 g [39]. The berry is the collection or the aggregation of fruit formed 
by solitary seeds which are called drupelets in an individual form and 
attached with hairy structures [40]. These berries are having several 
pharmacological properties and remedies which are traditionally used 
by human-being. Temperature regulator activity (pyrexia) treatment, 
gastrointestinal activity, cardiac problems, diabetes are commonly 
treated. The green leaves of berry fruits were used to inhibit the 
bacterial infection, act as an anti-inflammatory which is topically 
applied on the skin for treatment. The extract portion of berries leaves 
has two main actions which include an active muscle-relaxant property 
and has antispasmodic activity [41]. The raspberries are made up of 
vastly gratified antioxidant essentials such as ascorbic acid (Vitamin C) 
and various polyphenolic phytoconstituents compounds. In addition to 
their properties such as attractive colors and superior quality flavor, 
raspberries contain a unique profile which is rich in phytochemical 
constituents such as ellagitannins and anthocyanins. As ellagitannins 
are complex structures hydrolyzable by-products of ellagic acid. 
Ellagitannins and ellagic acid have a wide variety of biological activities 
such as antioxidant, antimutagenic, antineoplastic, and antiviral on 
human well-being. Whereas the other phytochemical constituent 
called anthocyanins were presented in Rubus idaeus (Rubus berries), 
and it comprises of large spectra of natural pigments. The differences 
between these two contents of ellagitannins and anthocyanins are 
testified in berries due to discrepancies in the production process and 
the genomic aspects [42].

The raspberries are virtuous source essential mineral deposits, 
saturated, and polyunsaturated fatty acids and also an extensive 
range of polyphenols bioactive phytochemicals compounds. As 
red raspberries have high nourishment value on human health. 
Moreover, among these, they also contain ascorbic acid (Vitamin C), 
Vitamin K, and macroelements such as magnesium, potassium, calcium, 
and iron [43]. The nutrient composition of red raspberries which is 
freshly cultivated is having a high amount of nutritional diet [44].

PHYTOCHEMICAL CONSTITUENTS

In raspberry, as phytochemicals or phytoconstituents are the secondary 
metabolites of the plant which is commonly defined through non-
essential herbal ingredients which have the pharmacological activity 
and helps in the ailment of different diseases because they act as herbal 
remedies. As in berries, there was a large number of polyphenols which 
act as one of the largest constituents and consumed by living human 
and animals in any form. These were classified into hydroxybenzoic and 
hydroxycinnamic acids to complex polyphenols such as hydrolyzable 
and condensed tannins, depending upon its chemical structures [41,45]. 
The flavor and color of the berries are due to anthocyanins [46]. 
Moreover, these phytochemicals which were present in berries as 
mentioned in Table 1 help in the ailment of various diseases such as 
cardiac disorders, overweightness, and tumor growth [47-49].

In raspberry, the flavanols content is about 2–48 mg/100 g fresh 
weight [51-53], the daily consumption of these flavonoids (1g) is helpful 
to make the human diet complete [54,55]. It includes a subclass which 
was classified based on the connection between the two aromatic 
rings and also based on oxidation states of different rings, and these 
are catechin, epicatechin, proanthocyanidins, flavonols quercetin, 
anthocyanins, and cyanidin, found in red, blue, and purple berries [56].

Anthocyanins
It is a flavonoid compound found in many berry drupelets and 
green vegetables, and it is a water-soluble entity. Anthocyanins are 
conjugated anthocyanidins, which are present and accumulated in 
cell vacuoles and responsible for the diversity of colors from orange 
to red, purple, and blue and red in most of the flowers, fruits, and 
vegetables [52,57-62]. Anthocyanidins such as cyanidin, peonidin, 
pelargonidin, malvidin, delphinidin and petunidin, glucose, rhamnose, 
galactose, arabinose, xylose, rutinose, sambubiose, and others 
were also found [63]. The basic backbone of anthocyanins is made 
of C6-C3-C6 and it is mainly for the formation of red color for the 
drupelets of red raspberry. Moreover, most of the bioactive constituents 
have a property to inhibit the oxidation process which causes various 
diseases [64]. High-performance liquid chromatography (HPLC) is 
used to determine anthocyanins components and their contents are 
varying in different researches due to climatic variances, evolving 
phase, numerous dissimilarities, and also usage of a variety of methods 
used to enumerate the complexes [65-67]. The range of anthocyanins 
in the diet is in between 3 and 214 mg/d [61,68].

The bioavailability and bioaccessibility can be defined as rate and extent 
absorption of consumed complexes which absorbed by the bloodstream 
and transfer to tissues and organs to change physiological responses 

Table 1: Major phytochemical constituents found in red raspberry [50]

S. No. Class Phytoconstituents Compounds mg/100 g
1. Flavonoids Anthocyanins Cyanidin-3-sophoroside 25.4

Cyanidin-3-glucosylrutinoside 7.2
Cyanidin-3-glucoside 3.9
Cyanidin rutinoside 2.3

2. Phenolic acids Hydroxybenzoic acid Gallic acid 21.5
Hydroxycinnamic acid Cinnamic acid 0.27

3. Tannins Ellagitannins Ellagic acids 0.11
Proanthocyanidins Anthocyanidins 78.8

4. Lignans Secoisolariciresinol 0.02
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on humans [69] and whole overall process leads to the consequence 
of pharmacokinetics of ingested compounds. The bioavailability of the 
various polyphenols presents in red raspberries has studied in different 
studies such as pre-clinical and clinical trials [70-72]. The biochemical 
transformation of polyphenolic compounds is held earlier and then 
absorption takes place by circulatory fluid. In general, anthocyanins 
show lower absorption than others as it absorbed in their glycated 
form [73,74]. After consumption of anthocyanins, bioabsorption of it is 
occurring quickly. The plasma concentration (maximum) reached after 
15–60 min but consumption with an especially rich fat diet reduced the 
time-lapse of stomach emptying, then it is level can high after 4 h [75,76]. 
Egestion of these compounds is characteristically complete within 6–8 h. 
Anthocyanins are absorbed through two mechanisms one is energetic 
transport (active) by sodium-glucose cotransport and the other is by 
hydrolysis of the sugar moiety by brush border. In this transporter 
theory, the anthocyanins with various sugars and its supplementation 
are reduced their excretion [77]. The anthocyanins present in berries 
are directly absorbed in the bloodstream. In animals, the absorption 
of anthocyanins is done by the gastric and intestine part [78,79]. The 
studies show that the part of the large intestine that is colon and ileum 
does not involve in the absorption of anthocyanins and the duodenum 
region and the jejunum region involved in absorption where it can 
bind with bilitranslocase enzyme [80-82] and absorption takes place 
by gastric part [83]. The phase-II biochemical transformation held 
by glucuronidation, methylation, and glycation and these make the 
metabolic pathways saturated [84]. The structures which discharge 
absorption from small intestine continue to the colon where these were 
transformed to phenolic acids by microbes which were existing in the 
inferior bowel, and after which they defecated in feces and absorbed in 
mesenteric circulation [85-87].

The extraction and separation of anthocyanin pigments are held by 
different techniques in which qualitative and quantitative analysis 
is done. The anthocyanin pigments are positioned in compartments 
cells of the external surface [88]. For the extraction, the researchers 
used acidic solvents, methanol, and hydrochloric acid because of 
many properties such as denaturation of the cell membranes, liquify 
the components or pigments, their high boiling points, low Ph, 
availability of favorable environmental condition, and a medium to 
form flavylium chloride salt. When the materials are concentrated, 
then they were extracted with ethyl acetate, methanol, petroleum 
ether to remove oils, and undesirable phenols [89,90]. After extraction, 
the refinement and parting of anthocyanins supported by different 
chromatographic procedures, in which the chief and utmost applicable 
is paper chromatography [91,92]. HPLC used as preparative work, 
but only for quantitative analysis [93,94]. There is a large category of 
developing solvents which can purify the contents based on the nature 
of compounds [95].

Biological activity and mechanism of anthocyanins polyphenolics 
compounds found in red raspberries nowadays, significant in the 
ailment of long-lasting diseases include cardiovascular diseases [96]. 
The pharmacological action of anthocyanins compound is depending 
upon the chemical structure of the compounds. The mechanism 
of action deals with inhibition of inflammatory process, ED, and 
imbalance NO production, disrupts the oxidative agents which 
ultimately disturbed the formation of deoxyribonucleic acid (DNA), 
proteins, lipids, and reactive oxygen species (ROS) [97,98]. The 
mechanism is followed the two ways either by systemic (bloodstream 
action) or locally (gut) and by many ways of administration either 
orally or topically (protect the skin) [99].

Atherosclerosis or coronary artery disease leads to the potential cause 
of various cardiac disorders and eliminating this anthocyanin has the 
capability in their bioactive compounds which can reduce the effect by 
acting on various cells. The monocyte chemotactic protein (MCP)-1 is 
a type of macrophages cell induced by tumor necrosis factor (TNF)-α 
which acts as a mediator at the infection site, inflamed area, and involved 
in formation on atherogenesis. Moreover, the bioactive compound 

anthocyanins involved its action on TNF-α on the endothelium layer 
(cells) of blood vessels [100]. VSMC is inhibited by anthocyanins [101]. 
The oxidative stress which is caused by postprandial hyperglycemia 
can lead to disruption of the endothelium layer of blood vessels; fruits 
can show effectiveness in reducing blood pressure by inhibiting the 
Angiotensin-converting enzyme-1 [102,103].

Ellagitannins
The tannins which are present in plants are water-soluble components 
and act as protective defensive compounds against the pathogens and 
oxidative stress [104]. Ellagitannins formed in berries are the more 
potent active phytoconstituents which are hydrolyzable and have high 
stability properties with respect to other condensed tannins [105]. 
Hexahydroxydiphenoyl moiety comprises either glucose or quinic acid 
core, galloyl clusters which are connected with glucose central part. 
As when ellagitannins break down in acidic and basic solvents, they 
release hexahydroxydiphenoyl complexes which certainly form ellagic 
acid and this reaction is used for recognition food which contained 
these tannins [106,61]. Various ellagic acid derivatives, including 
acylated/glycosylated compounds, are also found and identified in 
berries. The extract portion, fruit pulp, whole crush, of various berries 
show high content of ellagitannins which was determined by various 
studies. Hence, as per its multifaceted construction of compounds 
found in berries showed its content by HPLC and their content is varied 
according to seasonal and variations aspects [107].

The pharmacokinetics of ellagitannins states that it is the partial 
breakdown in the stomach to hydrolyze it and causes the release of 
ellagic acids. The research study was done by Daniel et al. [72] who 
found that breakdown of ellagitannins components or biomolecules 
produced from raspberry extracts was not undergone the catalytic 
process of any enzymes in the model of isolated rat intestine, but the 
breakdown optimally held after 1 h of occurrence in the presence 
bacterial content of the caecum region of the large intestine of rats in 
an alkaline pH 8 [108]. Urolithin B is produced when ellagic acid and 
ellagitannins are undergoing a metabolic process by microorganisms 
such as bacterial species (Gordonibacter urolithinfaciens sp.) present 
in the colon region and their samples were recognized in bloodstream 
and urine of the human being [109]. The pharmacological action 
and biological activity of ellagitannins found in berries showed good 
relaxation in blood vessels and maintained the endothelium layer and 
have vasodilation capabilities.

The unhealthy diet and lifestyle is the cause of disease and the red 
raspberries healthy effects may change the severe effects such as 
disruption of SNS, disruption of vascular diseases as mentioned 
in Fig. 2. The phytoconstituents can stabilize the abnormal 
physiological responses and manifest improvement in vascular 
function, decreased atherosclerotic development, and improved brain 
injury in pre-clinical models. Atherosclerosis and plaque formation 
in vessels are the chief cause of hypertension and intensive study 
for supervisory claims  [110-112]. The poor lifestyle and poor diet 
and obesity are the various physiological parameters which can 
modulate these mechanisms and show manifest in the pathogenesis of 
cardiovascular disorders and human health conditions.

As we know, that endothelial disruption and dysregulation are caused 
by reduced levels of nitric oxide because it can act as a mediator and 
for the better efficacy of the blood vascular system and its homeostasis 
maintained by vascular endothelium layer of blood vessels [113-115]. 
Due to extremely reactive oxygen species, nitric oxide is damaged 
due to high oxidation and causes fluctuations in the molecular level 
by disruption of the signaling pathway of eNOS/NO and inhibits 
endothelial function [116]. Due to reduced levels of nitric oxide in the 
body, there is a chance to develop necrosis, ischemia, deposits of fats in 
between blood vessels, and ultimately produced atherosclerotic plaque 
and causes vasoconstriction in blood vessels. In various animal studies, 
it was determined and consider under the hypothesis that the extracts 
of these berries reduce the activity of oxidative stress and inhibits 
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the formation of free radicals in the body [55,117,118], responsible 
for hypothesized mechanism in the pathology of chronic diseases. 
Despite the antioxidant activity of red raspberries, the various other 
beneficial effects have occurred which are trigger the enzyme activities, 
biomolecular pathways, and genomic levels [119]. Red raspberries 
also demonstrated anti-atherosclerotic, reducing the oxidized-LDL 
formation and anti-inflammatory activities which may provide 
better protection against cardiovascular diseases such as stroke and 
hypertension as mentioned in Table 2 [120-123].

CRANBERRY (VACCINIUM MACROCARPON, LOWBUSH CRANBERRY)

Furthermore, termed as American cranberry, belongs to the Ericaceae 
family. North America, Canada, Chile are the most productive regions 
for cultivation of cranberries all over the world and these regions are 
collect highest production of berry fruit which is rich in antioxidant 
value [124]. This cranberry drupelet is the source of polyphenols 
bioactive compounds, with anti-inflammatory and antioxidant 
properties in various research models [125].

PHYTOCHEMICAL CONSTITUENTS

The phytochemical constituents and bioactive compounds of the 
cranberries have different kinds of phytochemical constituents. 
Vaccinium berry fruits ultimately modulate the manufactured and 
processed fruits pulps, extracts by maintaining its stability conditions 
and variations. Kaempferol, quercetin, and myricetin are found in 
less quantity, but quercetin glycosides are mostly found and their 
total content is about 200–400 mg/kg fresh weight of drupelets. 
Cyanidin, peonidin, malvidin, pelargonidin, delphinidin, and petunidin 
are the major class of biological constituents which involved in 
pharmacological actions. Hydroxybenzoic acid and hydroxycinnamic 
acid are the polyphenols which are found in berry fruits and have 
a potent mechanism of action for elevating the molecular signaling 
pathways [126-128].

The bioavailability of bioactive compounds showed in plasma at 
45–270 min as per the consumption of cranberry juice [129]. After 
consumption of juice in human urine, there is the presence of the 

Fig. 2: Berries health benefits of cardiovascular physiological systems

Table 2: Study details of red raspberry effect on biomarkers to treat hypertension

S. No. Study Model type Study details Biomarkers References
1. Yu et al. Endothelial cells 

(in-vitro)
EA effect on IL-β, induced intracellular ROS 
leads to translocation of NF-κB.

↓ ROS
↓ monocyte adhesion

[142]

2. Chang et al. RASMC
(in-vitro)

EA effects on oxidized, LDL induced 
proliferation, causes activation of cell cycle
Activate cell signaling kinases.

↓ oxidative stress [143]

3. Ding et al. Endothelial cells; 
mouse aorta rings 
(in-vitro)

Oxidative stress-induced ED by a  
high-fat diet of EA

↓ oxidative stress [144]

4. Chao et al. Albino mice (in-vivo) Diabetic mice/EA treatment ↓ oxidative stress, ROS
↓ inflammation in 
heart tissues

[145]

5. Yu et al. New Zealand rabbits 
(in-vivo)

EA treatment. ↓ ROS
↓ caspase-9,8

[146]

6. Lin et al. Doxorubicin-induced 
mice (in-vivo)

EA treatment against doxorubicin-induced 
cardiotoxicity.

↓ ROS
↓ oxidative stress

[147]

7. Panchal et al. Metabolic syndrome 
rats

The high-fat diet was given to induce metabolic 
syndrome

↑ CPT-1
↓ NF-κB in heart and 
liver

[148]

8. Mullen et al. Aorta rings (in-vitro) Extracts of red raspberries. ↓ SOD, GPx [121]
9. Pieszka et al. Male Wistar rats 

(in-vivo)
The seed oil of red raspberries. No effect on CRP, 

Thx-b2
[149]

10. Freese et al. Healthy human study Randomized control trials on humans. [150]
↓: Increase, ↑: Decrease, EA: Ellagic Acid, CRP: C-reactive proteins, SOD: Superoxide dismutase, GPx: Glutathione peroxidase, NF-κB: Nuclear factor kappa B
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compound and the polyphenols are rapidly absorbed by the gut, 
whereas the high phenolic compounds reabsorbed by the large intestine 
and showed less bioavailable to blood [130].

Cranberries used in cardiovascular health, in which previous studies 
of berry researches by the scientist who use its juice form and show 
a potential and beneficial effect on blood pressure as mentioned in 
Table 3 and reduce the risk factors of cardiac diseases which relate to 
the manifestation of hypertension, stroke, arterial stiffness, ischemic 
necrosis on heart, and endothelial dysfunction [131,132]. For the clinical 
trial of cranberry fruit liquor, the volunteers are healthy humans and the 
patients suffered from severe diseases such as coronary artery disease 
(CAD), type 2 diabetes mellitus [133-135], the dosage is increasing 
every 4 weeks ultimately reduced SBP up to 3 mmHg [136]. The dosage 
of cranberry juice also reduces DBP [137]. The vasodilation property is 
mediated as per the bioavailability of nitric oxide release in the blood with 
the stimulation of endothelial cells and whose impairment leads to cause 
different cardiovascular disorders [138]. Due to oxidative stress caused 
by free radicals, hypertrophy leads to cause of cardiac remodeling which 
is a life-risking factor and has disruption of cardiac layers and heart in 
respect to its size, structure, and functioning. Due to osteoporosis, there 
is an extensive removal of calcium levels from the body [139,140].

Hence, these berries are consumed by individuals by formulated 
preparation either in the form of whole crush, jams, jellies, and juices. 
However, the jam form formulation is widely and applicable because 
it is a mixture of several fruits that include raspberry, blueberry, 
mulberry, cranberry, and strawberry. These polyphenolic compounds 
found in their drupelets and leaves which include anthocyanins, ellagic 
acid, flavonoids, tannins act as biologically active compounds and show 
different antioxidant activities which ultimately treat the neurological 
disorder, cardiovascular diseases (hypertension, stroke, cardiac failure, 
myocardial infarction, and atherosclerosis), and diabetes [141].

DISCUSSION

In this paper, hypertension and their related disease is the leading 
cause of globally and worldwide mortality and morbidity. The 
literature strongly indicates the herbs/plants which are becoming 
part of evidence-based medicine in the prevention and treatment of 
CVD. There were many drug delivery systems which were used either 
pharmacologically or non-pharmacologically treatment options for 
better efficacy of herbal remedies [155]. As the pharmacological actions 
of these herbs or its bioactive compounds can modulate the several 
parameters which are implicated in the pathogenesis of blood pressure, 
including but not limited to ROS, VSMC phenotype, endothelial function, 
platelet activation, and pro-inflammatory signaling. The importance 
of this review article is that it can give information on various recent 
epidemiological studies have shown better associations between 
higher berry flavonoid intake and lower risk of CVD, and several human 
intervention studies have shed some light on the beneficial effects of 
various berry polyphenol-rich foods on surrogate markers of CVD risk. 
Various formulated preparations are formed using extracts of leaves 
and fruits for the consumption of these berries.

All of these activities were obtained from phenolic compounds 
such as anthocyanins (i.e., cyanidin, delphinidin, and malvidin), 

flavonols (quercetin, kaempferol, and myricetin) in flowers, and 
caffeoylhydroxycitric acid, and neochlorogenic acid in leaves. These 
compounds show a wide range of antioxidant activities which prevent 
to degenerate of neuronal disorders, cardiovascular disease, cancer, 
and diabetes. All of these activities were obtained from phenolic 
compounds such as anthocyanins (i.e., cyanidin, delphinidin, and 
malvidin), flavonols (quercetin, kaempferol, and myricetin) in flowers, 
and caffeoylhydroxycitric acid and neochlorogenic acid in leaves. 
These compounds show a wide range of antioxidant activities which 
prevent to degenerate of neuronal disorders, cardiovascular disease, 
cancer, and diabetes. All of these activities were obtained from phenolic 
compounds such as anthocyanins (i.e., cyanidin, delphinidin, and 
malvidin), flavonols (quercetin, kaempferol, and myricetin) in flowers, 
and caffeoylhydroxycitric acid and neochlorogenic acid in leaves. These 
compounds show a wide range of antioxidant activities which prevent 
to degenerate of neuronal disorders, cardiovascular disease, cancer, 
and diabetes.

CONCLUSION AND FUTURE PERSPECTIVES

In this paper, hypertension and their related illness is the important 
cause of globally in addition to worldwide mortality and morbidity. 
The literature strongly indicates that the herbs/plants show better 
efficacy as compared to allopathy and any other medication system. 
As the pharmacological actions of the bioelements found in herbs 
concerned in the pathogenesis of high blood pressure either arterial 
or venous, by the disruption in ROS, VSMC, endothelial layer function, 
thrombocytes activation, and pro-inflammatory signaling. Various 
recent pharmacoepidemiologic researches revealed that improved 
relations among higher berry flavonoid intake in a balanced diet can 
ultimately lower down the risk of blood disorders, and several clinical 
trials show positive effects of berry fruits which are polyphenol-
rich nourishments on substitute biomarkers of heart factors. Thus, 
based on various scientific research indications, berries, particularly 
raspberry and cranberries, may reduce the effects of a collection of 
metabolic syndromes. The phytochemical and bioactive compounds 
of these berries such as flavonoids, ellagitannins, and anthocyanins 
are potentially showing better effects in the ailments of various CVD 
such as reduce blood pressure, decreased endothelial dysfunction, 
which ultimately increases cardiovascular and brain health in 
an individual. Various research and studies are held over these 
bioactive compounds which show potential in the ailment of different 
cardiovascular diseases by altering and modulate the mechanisms 
involved in pathogenesis.

The polyherbalism is most beneficial for better efficacy and in respect 
to future goals it is needed to research on berry fruits and their 
polyphenols in combination. The researcher’s studies can define 
the optimum dose, consumption in the daily diet. Basically, define 
the mechanism of action of these berries in controlling of oxidative 
damage and tension and the signaling molecules of inflammation 
which ultimately in high ranges leads to the production of metabolic 
syndrome (collection of diseases related to cardiovascular system). 
Efforts are needed for the preparation of effective dietary chart for 
trials of berries in the reduction of cardiovascular diseases and their 
originated targeting biomarkers molecules for therapeutic efficacy in 
hypertensive patients.

Table 3: Study details of cranberry (whole/raw/juices) are used to treat metabolic disorders

S. 
No.

Study Berries Model Type Effects References 

1. Lee et al. Extracts of cranberries Overweight adults with T2D ↓ total cholesterol, LDL-C
↓ total cholesterol, HDL-C.

[151]

2. Wilson et al. Whole cranberry Obese elderly adults with T2D ↓ in postprandial insulin and glucose. [152]
3. Basu et al. Cranberry juices Obese adults with metabolic syndromes ↑ plasma antioxidant capacity

↓ oxidized LDL, MDA.
[153]

4. Ruel et al. Cranberry cocktail juices Adults with abdominal obesity ↑ in plasma HDL-C and apolipoprotein. [154]
↓: Increase, ↑: Decrease, T2D: Type 2 Diabetes, LDL-C: Low-density lipoproteins cholesterol, MDA: Malondialdehyde, HDL-C: High-density lipoproteins 
cholesterol
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