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Abstract

Honey, a natural substance wealthy in bioactive compounds, has lengthy been used in conventional medicinal drug
for its therapeutic homes. This paper explores the capacity of honey as a complementary treatment for
cardiovascular diseases (CVDs), emphasizing its sustainable and available nature, in particular in developing
nations. Honey’s various composition, consisting of flavonoids, phenolic acids, and antioxidants, contributes to its
cardio protective outcomes. Those compounds had been shown to lessen oxidative strain, inhibit lipid peroxidation,
and enhance endothelial function, all of which might be key elements within the prevention and control of CVDs.

Similarly, to its antioxidant houses, honey has demonstrated anti inflammatory and antimicrobial consequences,
which further guide its position in cardiovascular health. Research recommend that normal consumption of honey
may additionally help in regulating blood pressure, decreasing levels of cholesterol, and decreasing the risk of
atherosclerosis. These advantages make honey a promising natural remedy for CVDs, providing a low priced and
sustainable method to healthcare, especially in areas with restrained get entry to traditional treatments.

This assessment objectives to highlight the role of honey in cardiovascular disorder control, with an emphasis on
its software in useful resource-restrained settings. by means of integrating honey into preventive and therapeutic
techniques, there is capability to reduce the weight of CVDs, particularly in developing countries, in which
continual sickness control regularly faces economic demanding situations.
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Introduction

Honey, “a sweet and viscous fluid with a unique flavor” (Farooqui 2009),[1}
is a plant product that is produced via honeybees. Honeybees gather nectar
and sap from various lower and timber and blend them with enzymes
(transglucosylase and glucose oxidase) which are secreted from their very
own glands (Molan 2006) {2.} Transglucosylase breaks the glycosidic bond
of sucrose and therefore catalyzes the hydrolysis of sucrose into glucose and
fructose. Glucose oxidase catalyzes the oxidation of some of the glucose,
forming gluconic acid and hydrogen peroxide (H202). Honeybees evaporate
the maximum of the water from the nectar by fanning the honeycomb
through their wings, resulting in the focused solution of honey.
Antimicrobial properties of honey are due to its excessive osmolarity, low
pH, and H202contents (Molan 2006). Honey is usually used by people as a
sweetener; but it also offers many medicinal uses described in traditional
medication. The therapeutic homes of honey depend upon phytochemicals
derived from nectar and sap. Honey is efficacious in various scientific and

surgical methods because of the presence of a wide variety of phenolic
components that exert many biological activities, together with antioxidant,
anti-inflammatory, and immunomodulatory activities. Thus, medicinal
residences of honey rely upon its chemical composition, which varies
depending on the botanical supply, geographical region, seasonal series time,
and production techniques (Ball 2007) {3}. Honey gets its sweetness from
the monosaccharides, “easy” 6-carbon sugars such as fructose and glucose.
Different sugars encompass maltose (a 12-carbon sugar composed of glucose
molecules) and sucrose (a 12-carbon sugar composed of glucose and a
fructose molecule). In contrast to table sugar, honey includes acids, minerals,
nutrients, and amino acids in various quantities. Honey has an exceptional
flavor and is 40 denser than water with a density of 1.4 kg/L. maximum
microorganisms do no longer develop in honey due to its low water content
and excessive acidity (pH 3. nine). Honey also includes an herbal resinous
substance (propolis), which is accumulated by way of honeybees, especially
from poplar bud exudates. Propolis protects honeybees from bacterial/viral
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infections. It is applied in cosmetic and nutraceutical formulations. The
antimicrobial homes of propolis make it a legitimate agent for treating higher
respiration tract infections (De Vecchi and Drago 2007; Farooqui and
Farooqui 2010). {4,5} Propolis extracts have an extensive multispectrum of
activities, together ~with anti-inflammatory, anesthetic, healing,
vasoprotective, antioxidative, antitumoral, anti-ulcer, hepatoprotective,
cardioprotective, and neuroprotective residences (De Vecchi and Drago
2007; Farooqui and Farooqui 2010, 20123, b,c){6,7,8}. Propolis is rich in
flavonoids; consequently, it exerts sturdy antioxidant activities. In rat
coronary heart mitochondria, polyphenols extracted from propolis show free
radical scavenging interest and guard in opposition to the per oxidative harm
prompted by doctorsbegin toxicity (Alyane et al. 2008{9}. This observation
shows that the cardioprotective outcomes of propolis are because of its
polyphenols, which encompass flavonoids and phenolic acids. The intake of
natural honey reduces cardiovascular hazard factors, inclusive of total
cholesterol, low-density lipoprotein (LDL), triacylglycerol, body weight,
fasting blood glucose, and C-reactive protein, especially in subjects with
multiplied aerobic vascular risk factors (Yaghoobi et al. 2008) {10},
supporting the view that honey exerts therapeutic interest in opposition to
cardiovascular disease.

Cardiovascular illnesses contribute to multiple 0.33 of deaths in the United
States and high mortality prices around the sector. It has been speculated that
the vehicle cardiovascular diseases may be the primary reason for the loss of
life all through the globe by the advent of 2020. Gathering proof indicates
that reactive oxygen species (ROS)-mediated oxidative pressure, which
alters many features of the endothelium, may be the foremost contributing
issue to cardiovascular diseases and demise (Steinberg 1997; Cai and
Harrison 2000; Griendling et al. 2000; Heitzer et al. 2001; Tousoulis et al.
2011).{11 ,12,13,14} Therefore, polyphenols of the plant starting place are
exploited for the treatment of acute and chronic unfastened radical-mediated
diseases(Doner 1977; Halliwell 2007; Benguedouar et al. 2008; Rakha et al.
2008; Jaganathan et al. 2010; Omotayo et al. 2010){15,16,17,18,19,20}. The
purpose of this overview is to explain the chemical composition, threat
elements of cardiovascular diseases, and cardioprotective outcomes of honey
and to speak the capacity molecular mechanism(s) underlying the therapeutic
outcomes of honey for the treatment of cardiovascular diseases

Fructose: 38%

Glucose: 31%

Water: 17%

Other Sugars: 9%

Vitamins, Minerals, and Amino Acids: 5%

o and Amino acds
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Composition Of Honey:

As stated above, the chemical composition of honey is based on the botanical
and geographical origins of the nectar. Carbohydrates are the main contents
of honey, comprising approximately 95% of its dry weight (Siddiqui 1970;
Doner 1977; Bogdanov et al. 2008). {21,22} Honey carbohydrates
encompass particularly monosaccharides (38% fructose and 31% glucose),
5% disaccharides, and 3% oligosaccharides (sucrose, maltose, trehalose, and
turanose) (Figure 9.1). Due to its high carbohydrate content material, honey
is considered as an extraordinary source of strength. Depending on the
botanical starting place, the glycemic index of honey varies from 32 to 91
(Bogdanov 2010) {23}. crucial minor contents of honey are proteins
(especially enzymes, unfastened amino acids), minerals, and other minute
quantities of constituents inclusive of vitamins and polyphenols (Table 9.1)
that account for honey’s health-promoting results (Bogdanov 2010; Vorlova
and Pridal 2002; Sanchez et al. 2001){24 ,25} Honey incorporates numerous
enzymes consisting of a-glucosidase (invertase), a- and p-amylase
(diastase), glucose oxidase, catalase, and acid phosphatase, which assist
digestion and assimilation (Vorlova and Ptidal 2002). The primary enzymes
in honey are a-glucosidase, glucose oxidase, and a mixture of a- and B-
amylases (diastase), which have been introduced to honey via bees for the
duration of honey production (table 9.2). The excretion of a-glucosidase is
needed during the process of honey ripening and depends on the age and
physiological level of honeybee, condition of colony, temperature, and depth
or kind of honey low (Sanchez et al. 2001). Amylase and glucose oxidase are
expressed in the hypopharyngeal glands of forager bees. Those
carbohydrate-metabolizing enzymes are wanted to technique nectar into
honey (Shepartz and Subers 1964; Ohashi et al. 1999; Babacan and Rand
2005, 2007) {26,27.} Catalase and acid phosphatase in honey are notion to
be derived from the plant source: nectar and pollen. Catalase decomposes H2
02 into H20 and O2. Consequently, the presence of catalase in honey may
also produce a lower antibacterial interest produced through glucose oxidase
pastime (Huidobro et al. 2005) {28}. Moreover, variation in H2 02
production may be related to the presence or absence of catalase in the nectar
or within the pollen from a particular plant species. Acid phosphatase is an
enzyme that eliminates phosphate agencies from food molecules
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Figure 9.1 General composition of Honey
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Component Concentration Range

Function/Importance

Amino Acids Trace amounts (0.1-0.5%)

Vital for protein synthesis and overall metabolism.

Vitamins (B complex, C) Trace amounts

Antioxidant properties, supports immune function.

Minerals (Potassium, Calcium, Iron, etc.) |0.1-0.2%

Essential for maintaining various bodily functions.

Organic Acids (Acetic, Citric, etc.) 0.17-1.17%

Contribute to the acidity and flavor of honey.

Enzymes (Invertase, Amylase, etc.) Trace amounts

Facilitate digestion and contribute to honey’s healing properties.

Phenolic Compounds Trace amounts

Antioxidant properties, support for cardiovascular health.

Flavonoids Trace amounts Anti-inflammatory and antioxidant activities.
Proline Trace amounts (50-500 mg/kg) Influences honey's ripeness and quality.
Table 9.1: Minor Contents of Honey
Enzyme Classification | Function/Importance
Invertase Major Converts sucrose into glucose and fructose, aiding digestion.
Diastase (Amylase) |Major Breaks down starches into simpler sugars.
Glucose Oxidase Major Produces hydrogen peroxide, contributing to honey’s antimicrobial properties.
Catalase Minor Breaks down hydrogen peroxide, reducing oxidative stress.
Phosphatase Minor Involved in breaking down organic phosphate compounds.
Protease Minor Breaks down proteins into peptides and amino acids.
Alpha-Glucosidase | Minor Hydrolyzes terminal glucosidic bonds in carbohydrates.
Lipase Minor Breaks down fats into fatty acids and glycerol.

Table 9.2: Major and Minor Enzymes in Honey

a Any individual enzymes brought to sweetheart through bees. b various
enzymes situated in honey are in inferior portions.

During the whole of digesting. Values of acid phosphatase in Darling were
associated with sweetheart’s effervescence (Alonso-Torre and others. 2006).

As said above, sweet still includes phenolic acid, at the side of caffeic acid,
caffeic acid phenyl esters (CAPE), and an extensive difference of flavonoids
(Table 9.3). accordingly, honey applies antioxidant, antagonistic-
inflammatory, antiatherogenic, antithrombotic, immunomodulating, and
pain remover sports (Gémez-Caravaca et al. 2006) {29}. considerable
differences inside the arrangement and content of phenolic compounds were
found in extraordinary unilateral honey (Amiot and others. 1989). Distinct
and multiple elements can nicely mean the horticultural and terrestrial
origins of the darling (Wang and Li 2011). Flavonoids are capped into sweet
from propolis, nectar, or irritant. Flavonoids (containing quercetin, luteolin,

kaempferol, apigenin, chrysin, galangin, acacetin, pinocembrin,
Enzyme Classification Function/Importance
Invertase Major

Diastase (Amylase) Major

Glucose Oxidase  Major
Catalase Minor
Phosphatase Minor
Protease Minor
Alpha-Glucosidase Minor
Lipase Minor

pinobanksin, caffeic acid, and CAPE) were submitted as specific flags for
the botanical offset place of the sweetheart (Tomas Barberan and others.
1993; Blasa et al. 2007; Bogdanov and others. 2008; Viuda-Martos and
others.2008; Jaganathan and Mandal 2009) {30}. In a current evaluation of
flavonoids in honey done by overdone-act liquid chromatography coupled
with coulometric terminal array discovery and electrospray ionization bulk
spectrometry, it's proven that galanin, kaempferol, quercetin, isorhamnetin,
and luteolin are discovered comprehensively honey, while hesperetin is
driven simplest in dud and bittersweet honey andnaringen in in a dud, orange,
rhododendron, rosemary, and bright red color blossom honey, suggesting
that flavonoid cargo and profiles of miscellaneous forms of honey (table 9.3)
may additionally differ considerably (Ferreres et al. 1993, 1994a,b, 1996,
1998; Cherchi and others.1994; Tomés-Barberan and others. 2001; Hamdy
and others. 2009; Petrus and others. 2011). Due to

Converts sucrose into glucose and fructose, aiding digestion.

Breaks down starches into simpler sugars.

Produces hydrogen peroxide, contributing to honey’s antimicrobial properties.
Breaks down hydrogen peroxide, reducing oxidative stress.

Involved in breaking down organic phosphate compounds.

Breaks down proteins into peptides and amino acids.

Hydrolyzes terminal glucosidic bonds in carbohydrates.

Breaks down fats into fatty acids and glycerol.

Table 9.2: Major and Minor Enzymes in Honey

Differences in botanical and geographical origins, flavonoid content
material, and flavonoid concentration, critical problems are raised regarding
the satisfaction and protection of honey when considering its healing interest.

Class of honey flavonoids:

In standard, flavonoids are composed of 15 carbons, benzene earrings (A and
C) linked with the aid of a six-member ring (B). Flavonoids arise as
aglycones, glycosides, and methylated derivatives. The primary flavonoid
subgroups are flavonol, lavone, lavan-3-ol, lavanone, isolavone, and
anthocyanidin (Jaganathi and Crozier 2010). Flavonoid classification is
based totally on the modifications within the significant C-ring (figure 9.2).
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Flavones have a spine of two-phenyl-1-benzopyran-four-one. This
magnificence consists of compounds along with chrysin, apigenin, and
luteolin. Flavonols are structurally similar to flavones, except for the
presence of a hydroxyl organization on the three-position within the C-ring
(3-hydroxylavone spine). Examples of flavonols are compounds which
include galangin, quercetin, and kaempferol. Flavanones vary from flavonols
by way of the absence of a hydroxyl group on the 3-function in the C-ring
and a C2-C3 double bond. Herbal honey incorporates all subclasses of
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flavonoids, such as lavonol, lavone, lavan-3-ol, lavanone, isolavone, and
anthocyanidin.

Flavanones are typically glycosylated via a disaccharide on the seventh role
of the A-ring. Flavanones include pinostrobin, pinocembrin, hesperetin,
pinobanksin, and naringenin. Flavan-3-ols belong to a structurally maximum
complex subclass.

bheckonbocne

A ring

‘he-carbor bndge

C-rangam

Figure 9.2 Backbone of Flavinoids:

Of flavonoids, which vary from the simple monomers (+)-catechin and its
isomer (-)-epicatechin to the oligomeric and polymeric proanthocyanidins
(Jaganathi and Crozier 2010). In is flavones, the B-ring is hooked up on the
three-function in place of the two-function of the C-ring. The primary
examples are genistein and daidzein. The anthocyanidins are aglycones of
anthocyanin glycosides (sugar is hooked up on the 3-role on the C-ring or
the fifth position of the A-ring) based on the lavylium ion or 2-
phenylchromenylium, a type of oxonium ion. Because of this effective
charge, anthocyanidins differ from  different flavonoids. 3-
Deoxyanthocyanidins lack hydroxyl institution at the 3-function inside the C

ring. The stability of anthocyanidins depends on pH. They may be colored at
alow pH and colorless at an excessive pH (Woodward et al. 2009). Examples
of anthocyanidins include cyanidin, pelargonidin, delphinidin, and luteolin.
idin, malvidin, and petunidin. The maximum critical flavonoids of honey,
which are derived from propolis, include apigenin, galangin, chrysin,
quercetin, CAPE, luteolin, pinocembrin, pinobanksin, acacetin, and
kaempferol (Figure 9.3. rising evidence indicates that honey exhibitis a large
spectrum of organic sports, implicating many beneficial consequences;
however, only a few of them were supported by way of clinical and
experimental proof

Flavono.d The Major ﬂavononds found in honey
LA,

!’j/\
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Figure 9.3 Main flavonoids observed in honey: Kaempferol (a), pinostrobin (b), quercetin (c), pinobanksin (d), apigenin (e), chrysin (f), galanin
(9), pinocembrin (h), acacetin (i), CAPE (j), and caffeic acid). (resources: Estevinho et al. 2008; Rakha et al. 2008; Viuda-Martos et al. 2008;
Alvarez-Suarez et al. 2010; Khalil et al. 2010; Omotayo et al. 2010; Khan et al. 2011)

Biological Activities of Honey:

Organic sports of honey are in particular attributed to flavonoids and
phenolic acids. These sports (desk nine.4) may additionally markedly range

in special plenty of honey relying on its flavonoid elements. The mechanism
of action of honey isn't always absolutely understood. But honey has been
widely used all through the sector as a “healing medicinal drug” and its
healing strength is probably based totally on the following organic activities.
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residences (Molan 2001, 2006; Molan and Betts 2008). Inside the organic
assays, Staphylococcus aureus is observed to be one of the maximum
sensitive microorganisms to the antimicrobial activity of honey extracts,
whereas other microorganisms, inclusive of Bacillus subtilis,
Staphylococcus lentus,

Antibacterial Activity of Honey:

Flavonoid and phenolic acids in honey exert antibacterial pastime (Wahdan
1998; Cushnie and Lamb 2005). Honey has hygroscopic houses, which
means that it can reduce the microorganisms because of its hyperosmolar

Flavonoids Group Cardioprotective Effects

Naringenin Flavanone Antiatherogenic

Pinocembrin and Flavanone Vasorelaxing

Hesperetin

Acacetin, Apigenin, Flavone Vasorelaxing

Chrysin, and Luteolin

Apigenin Flavone Cardio myocyte cytoprotective effect

Quercetin and Kaempferol Flavonol Reduces blood pressure in hypertensive subjects

Quercetin Flavonol Antiplatelet activity

Luteolin and Chrysin Flavone Inhibition of atrial fibrillation

Quercetin Flavonol Endothelium-independent and endothelium-dependent relaxation of coronary
arteries

Hesperetin Flavone Protection of endothelium-dependent relaxation of aorta against oxidative stress

Syringetin Flavanone Inhibition of lipid peroxidation and induction in the expression of antioxidant
enzymes in diabetic heart

Acacetin O-methylated flavonol Antiarrhythmic activity

Kaempferol Flavonol Chelation of intracellular iron and suppression of OHe radical production

Apigenin Flavone Chelation of intracellular iron and suppression of OHe radical production

CAPE Caffeic acid phenethyl Protection against oxidative stress and inflammation

ester

Table 9.4 Cardioprotective Effects of Flavonoids from Honey:

Klebsiella pneumoniae, and Escherichia coli, are moderately touchy
(Estevinho et al. 2008). Honey reduces infection and complements wound
healing in burns, ulcers, and other diabetic wounds with their dressings
(Eddy et al. 2008; Makhdoom et al. 2009).

The antimicrobial interest of a few honey preparations also relies upon the
endvenous H2 O2, which is produced by using the bee-derived glucose
oxidase (Brudzynski 2006). Therefore, endogenous H2 O2 levels of honey
can be used as a robust predictor of its antibacterial interest. Furthermore,
the low pH of honey is another important component that may be answerable
for inhibiting and blocking off the increase of many pathogenic
microorganisms. within the case of H2 O2-based honey preparations,
antibacterial results depend upon the stableness of glucose oxidase hobby,
which is modulated by using several factors, which include pH, mild, and
temperature; however, non-peroxide anytime microbial pastime is greater
intently related to the loral source (White and Subers 1964; Irish et al. 2011).
Collective proof indicates that the low water pastime and acidic nature of
honey lead them to incorrect media for a bacterial boom; therefore, many
(forms of) honeys can be used as potential antibacterial marketers to light
infections.

Anti Inflammatory Activity of Honey:

The anti-inflammatory homes of honey are because of the presence of
propolis. As stated earlier, honey is rich in flavonoids that exert its anti-
inflammatory activity. However, the molecular mechanisms of the way the
flavonoids show off their anti- the inflammatory hobby has no longer been
clarified. The anti-inflammatory motion of honey has been proven to reduce
edema in addition to the number of exudates used to regulate the
inflammatory procedure. Honey reduces both pain and pressure across the
tissue by way of downregulating the inflammatory manner (Lee et al. 2003).
Flavonoids, consisting of chrysin and quercetin, show similar anti-
inflammatory activity through different mechanisms due to the fact chrysin
suppresses the lipopolysaccharide (LPS)-induced cyclooxygenase (COX)-2
protein and its MRNA expression (Woo et al. 2005), while quercetin inhibits
inducible nitric oxide (NO) synthase (NOS) expression with the aid of
lowering NO production in endotoxin/cytokine-inspired microglia (Kao et

al. 2010). The anti-inflammatory effect of CAPE is through its inhibition of
LPSbrought about upregulation of the tumor necrosis aspect (TNF)-o. and
interleukin  (IL)-8production, resulting in the suppression of IkBa
degradation (tune et al. 2008). Low concentrations of CAPE suppress
osteoclast genesis and bone resorption through the inhibition of nuclear
component (NF)-kB activation and nuclear issue of activated T-mobile
hobby (Ang et al. 2009), implicating that honey may be used for the
treatment of osteocytes bone diseases. recently, it's been mentioned that
structurally associated flavonoids (including apigenin and luteolin)
significantly inhibit TNF-a—prompted NF-kB transcriptional activation
without changing the degradation of IkB proteins and the nuclear
translocation and DNA-binding activity of NF-xB p65 (FunakoshiTago et al.
2011). The suppression of NF-kB activation mediated by way of these
flavonoids is because of the inhibition of the transcriptional activation of NF-
«B. Apigenin and luteolin barely inhibit TNF-o—prompted c-Jun N-terminal
kinase (JNK) activation but display no impact on TNF-o—brought on
activation of extracellular sign-regulated kinase (ERK) and p38. However,
isetin enhances and sustains activation of ERK and JNK but no longer p38
in reaction to TNF-o. Moreover, the administration of apigenin and luteolin
markedly inhibits acute carrageenan-induced paw edema in mice. But, fisetin
fails to have such an effect, suggesting that a slight structural distinction in
flavonoids may motivate differences in anti-inflammatory responses. The
effects of honey and its extracts were lately tested on inflammation in rats. it
is reported that honey and honey extract no longer best inhibit edema and
aches in inflamed tissues but also produce strong inhibitory activities
towards NO and prostaglandin E2 (Kassim et al. 20104, b).

Mmunomoulatory Activity of Honey:

Immunity is designed to work because the body's defense device against
invading germs and microorganisms. Therefore, any dysfunction within the
immune machine might also lead to infections and illnesses. White blood
cells (leukocytes) belong to the immune protection device. There are two
types of leukocytes: (1) phagocytes that play a position in chewing up the
invading organisms and (2) lymphocytes (B and T lymphocytes) that assist
the body in remembering, recognizing, and destroying the preceding
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invaders. Honey impacts diverse factors of immunity by exerting
immunomodulatory (immunostimulatory and immunosuppressive) sports.
Polyphenols (flavonoids and associated compounds) are honestly concerned
with immunomodulatory activity, however other compounds in honey may
synergistically contribute to the general immunoregulatory residences.
Honey has been proven to stimulate the proliferation of both B and T
lymphocytes, inducing antibody production at some stage in primary and
secondary immune responses (Abuharfeil et al. 1999; Al-Waili and Haq
2004). Honey stimulates the discharge of signaling proteins in certain white
blood cells and thereby upregulates the immune reaction. Honey additionally
stimulates TNF-o secretion from murine macrophages, whereas the
deproteinized honey does now not exert any impact on the discharge of TNF-
o, suggesting that its immunostimulatory effect relies upon its most
important royal jelly and honey glycoprotein content—apalbuminl (Majtan
et al. 2006). Formerly, it's been established that diffusion of honey types can
stimulate human monocytes cells to release inflammatory cytokines (e.g.,
TNF-0, IL-1, and IL-6) that set off the immune reaction to infection (Tonks
etal. 2001). In addition to stimulation of those leukocytes, honey substances
glucose—a substrate for glycolysis, which is the essential mechanism for
power production inside the macrophages, thereby permitting them to feature
in damaged tissue and exudates where the oxygen supply is frequently
terrible (Molan 2001). Moreover, the acidity of honey may additionally help
in the bacteria-destroying movement of macrophages, as an acid pH inside
the phagocytotic vacuole is worried about killing ingested microorganisms
(Molan 2001). First of all, it was believed that honey-prompted cytokine
release is due to the presence of microbes or a few other contaminants inside
the honey. However, now it is confirmed that a 5.8-kDa protein factor of
honey is responsible for the stimulation of innate immune cells through Toll-
like receptor (TLR) 4 (Tonks et al. 2007). TLR4 can hit upon
oligosaccharides from gram-bad microorganisms; thereby, this receptor
plays a position in pathogen popularity and activation of innate immunity.
Blocking of the TLR4 but now not the TLR2 receptor inhibits honey-inspired
TNF-a production significantly in human monocytes, confirming the
involvement of the TLR4 receptor.

The oral intake of honey augments antibody production in primary and
secondary immune responses against thymus-dependent and thymus-
impartial antigens (Al-Waili and Haq 2004). Inside the case of a chilly, each
of the immune and inflammatory system's gear as much as increased mucus
secretions, resulting in a walking nose and a stuffy feeling. The infection in
the mobile lining of the lungs produces a cough. Due to antimicrobial, anti-
inflammatory, and immunomodulatory sports, honey stimulates the immune
device and helps the body in fighting contamination, casting off the viruses
or bacteria from the gadget. Consequently, honey has been used to therapy
kids’ nightly coughs caused by upper respiratory tract infections, sleep
difficulty, and the common bloodless (Paul et al. 2007; Pourahmad and
Sobhanian 2009; Shadkam et al. 2010).

Furthermore, honey suppresses the induction of ovalbumin-specific humoral
antibody responses against distinct allergens (Duddukuri et al. 1997),
implicating its protective use in diverse fitness conditions. Together, the
immunomodulatory outcomes of honey on phagocytosis and/or blast
transformation of leukocytes rely upon chemical composition rather than on
awareness. It can offer the premise to be used as a singular healing agent for
patients with immune sicknesses. In addition, research is wanted to examine
immunomodulatory consequences in honey of different origins.

Antioxidant Activity of Honey:

The human frame produces ROS that are capable of oxidizing lipids,
proteins, and nucleic acids. The oxidized merchandise (lipid peroxides,
oxidized proteins, and nucleic acids) can harm mobile membranes. Many
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chronic illnesses are associated with elevated oxidative damage as a result of
an imbalance between free radical production and antioxidant degree.
Therefore, it's far recommended that antioxidants may play a crucial role in
the improvement of human health and ROS-mediated chronic diseases can
be treated with antioxidants. Because of the presence of its polyphenolic
ingredients (i.e., catechins, isoflavones, anthocyanidins, and phenolic acids),
honey is gaining increased interest in promoting average fitness. Based on
the chemical nature of polyphenolic ingredients and their plant supply, the
best honey can be judged (Herrero et al. 2005). moreover, the classification
of honey antioxidants is likewise established primarily based on their
mechanism of movements: (1) some honey flavonoids terminate the
oxidation chain reaction via donating hydrogen or electrons to unfastened
radicals, (2) others produce a synergistic effect because of oxygen
scavenging and iron chelating sports, and (three) a few honey flavonoids
prevent the oxidation response thru decomposition of lipid peroxides into
stable cease-products using secondary metabolites (Rajalakhmi and
Narasimham 1996). The phenolic contents of the Buckwheat and Tualang
honey are relative as compared with different sorts of honey. Therefore, both
the above-referred honey exerts high antioxidant sports compared with
different honey assets examined (van den Berg et al. 2008; Kishore et al.
2011). The hypoglycemic effect of honey may be related to the decrease in
oxidative stress in the kidneys of streptozotocin-brought diabetic rats
(Griendling et al. 2000). Moreover, the oral management of carbon
tetrachloride (CCl4) induces severe hepatic and kidney injury because of
oxidative pressure (El Denshary et al. 2011).

The mixed treatment with CCl4 plus honey and/or Korean ginseng extracts
significantly protects Sprague Dawley rats against the intense CCl4-
mediated hepatic and renal toxic effects, suggesting that the protective effect
of honey and/or Korean ginseng extract can be associated with their
antioxidant activities (ElI Denshary et al. 2011). Oxidation of LDL performs
a key function in vascular harm and in the modulation of several endothelial
homes, including NO manufacturing and expression of adhesion molecules
in cardiovascular sicknesses (Ramasamy et al. 1998; Grassmann et al. 2011).
The oxidation of LDL is prompted by way of macrophages, and this
technique is promoted by metal ions together with copper and iron.
Numerous research has shown that certain flavonoids with mighty
antioxidant houses inhibit oxidation of human LDL. The antioxidant homes
of flavonoids are significantly better than a-tocopherol (Frankel et al. 1993).
Flavonoids significantly inhibit copper-catalyzed oxidation of LDL (Meyer
et al. 1998; Vinson et al. 2001). Gathering evidence suggests that daily
consumption of honey may reduce the chance of cardiovascular sicknesses,
in part because of their antioxidant houses. even though the precise
molecular mechanisms of an antioxidant hobby of the phenolic compounds
present in honey and related beehive merchandise aren't yet fully below
stood, it's been advised that free radical scavenging activity, hydrogen
donation, and the interference with propagation reactions or inhibition of
enzymatic structures are concerned with initiation reactions, along with
metallic ion chelation (Middleton et al. 2000; Viuda-Martos et al. 2008).

Cardiovascular Diseases:

Cardiovascular diseases are a main motive of loss of life now not handiest
inside the United States of America however additionally all over the globe.
The upward push in the occurrence of cardiovascular diseases can be
attributed to a bad way of life (including loss of bodily pastime, rapid meals,
and smoking) and genetic threat elements (together with hypertension, hyper
cholesterolemia, hyperhomocysteinemia, and diabetes mellitus) (Black
1992; Mozaffarian et al. 2008). Cardiovascular hazard factors that cannot be
modified are age, gender, and heredity. But there are cardiovascular threat
factors that may be modified Figure 9.4). There are several types of cardiac
illnesses, along with atherosclerosis, coronary artery

+

| Modifiable Risk Factors |

+

| +.

. +
| | Dyslipidemia

| +
t

+ |
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+ |
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Figure 9.4 Risk factors of cardiovascular diseases:

Disease, acute myocardial infarction, cardiac arrhythmia, congestive
coronary heart failure, ischemic coronary heart ailment, and cardiomegaly,
which are related to expand oxidative strain (Dhalla et al. 2000; Mozaffarian
et al. 2008; Sugiura et al. 2011). Atherosclerosis, a pathologic circumstance
wherein deposits of fatty substances, cholesterol, calcium, and other
materials increase in the internal lining of an artery within the shape of
plaque, is a lively system associated with vascular cellular activation,
inflammation, and thrombosis. Inflammatory techniques in vascular walls
destabilize atherosclerosis and convey lipid mediators and biomarkers that
could provide insights into the molecular mechanism of pathogenesis of
atherosclerosis and its relationship with inflammatory reactions.
Atherosclerosis, a persistent inflammatory sickness, in particular, is
essentially based on the useful and structural modifications in systemic
vasculature (Perticone et al. 2001; Libby 2002; Vanhoutte et al. 2009).
Atherosclerosis is characterized by the formation of arterial lesions or
plaques because of an inflammatory response to endothelial damage (Li and
Chen 2005). The plaque typically is composed of macrophages, LDLs, and
impartial lipids, with subsequent calcification and ulceration performed
around the outer part of mature plaques (Matsushita et al. 2000; Rosenfeld
2000). The improvement of a prone plaque and the subsequent ischemic
events result in the profound loss of vascular homeostasis. Atherosclerosis
might also subsequently lead to artery expansion (arterial stenosis), which
causes an insufficient supply of blood to related organs and can in the end
bring about an arterial rupture. In healthful vascular systems, vascular
endothelium offers NO which is crucial for the protection of homeostasis.
However, expanded vascular ROS manufacturing triggers atherosclerosis,
causing oxidative pressure, activation of protein inflammatory signaling, and
breakdown of vasoprotective NO inside the vascular endothelium (Judkins
etal. 2010), which leads to endothelial disorder. Impaired NO bioavailability
as a consequence of oxidative strain, and multiplied degrees of angiotensin
(an oligopeptide that stimulates the release of aldosterone from the adrenal
cortex generating oxidative strain and endothelial dysfunction in blood
vessels), motive blood vessels to constrict, resulting in atherosclerosis
(Mason 2011). Increased oxidative stress promotes vascular inflammation,
which results in endothelial damage; consequently, derivatives of reactive
oxygen metabolites are used as oxidative stress markers for detecting
endothelial harm in patients with early-stage atherosclerosis (Mozaffarian et
al. 2008).

The vascular endothelium plays a key function in the regulation of vascular
homestasis. Therefore, changes in endothelial functions contribute to the
pathogenesis of cardiovascular illnesses. The diverse hazard elements of
cardiovascular sicknesses associated with endothelial dysfunction consisting
of dyslipidemia (sickness of lipoprotein metabolism), hypertension, diabetes
mellitus, smoking, hyperhomocysteinemia, hypercholesterolemia (discern

nine.4), and plenty of different conditions along with systemic inflammation,
infectious methods, postmenopausal kingdom, the physical state of being
inactive, and getting older (not defined right here). The genetic variation in
the activity of antioxidant enzymes inclusive of NO synthase might also
influence the endothelial characteristic. Further, the environmental elements
(including weight loss program enriched in -6 fatty acids and absence of

physical activity) might also influence endothelial function and intake of
polyphenols can also assist in lowering the chance of cardiovascular
sicknesses (Vita 2005)

Hypertension is taken into consideration as one of the leading chance factors
in the development of cardiovascular disorder. Out of control and extended
elevation of blood pressure will increase the danger of great health issues,
along with a spread of changes in the myocardial structure, coronary
vasculature, and conduction system of the heart. these changes in flip can
lead to the development of left ventricular hypertrophy (thickening of the
myocardium of the left ventricle), coronary artery ailment (arteries that
deliver blood to the coronary heart muscle emerge as hardened and
narrowed), various conduction gadget sicknesses, systolic and diastolic
dysfunctions of the myocardium that appear clinically as angina or
myocardial infarction (interruption of blood supply to part of the coronary
heart causing coronary heart cells to die), cardiac arrhythmias (palpitations
or irregular heartbeat; e.g., atrial fibrillation), and congestive heart failure
(inadequate transport of oxygen-wealthy blood to the body) (Standridge
2005; regulation et al. 2009). Collective evidence shows that ROS-mediated
oxidative pressure performs a key function inside the pathogenesis of
hypertension associated with cardiovascular diseases

(Rodrigo et al. 2011; Schulz et al. 2011). The treatment plan for hypertension
such as modified weight loss plans and lifestyle modifications are currently
believed to be greater powerful than pharmacologic treatment options in the
management of high blood strain. Weight problems, the most not unusual
dietary disorder, are commonly related to cardiovascular diseases.
Adipocytokines, consisting of leptin, are produced in adipose tissue.
Consequently, the endocrine pastime of adipose tissue is chargeable for
vascular impairment, prothrombotic tendency, and occasional-grade
continual inflammation associated with cardiovascular activities (Anfossi et
al. 2010). moreover, “metabolic syndrome” denied based on combining odd
conditions (including weight problems, arterial high blood pressure,
persistent hyperglycemia [diabetes mellitus], and atherogenic dyslipidEmma
together with a prothrombotic and proinflammatory state), is related to
improved danger of cardiovascular complications (Vacca et al. 2011).

Cardioprotective Effect of Honey:

To date, a giant wide variety of research have said the efficacy of flavonoids
in heart diseases. Flavonoids lessen the threat of cardiovascular illnesses in
acute and quick-term interventions in healthful volunteers and in threat
populace groups (Al-Waili 2004). A few studies are in prefer of beneficial
outcomes of accelerated consumption of honey flavonoids on the
cardiovascular device (Hertog et al. 1993, 1995, 1997a; Knekt et al. 1996,
2002; Yochum et al. 1999; Arts et al. 2001; Geleijnse et al. 2002; Al-Waili
2004; Beretta et al. 2007; Hooper et al. 2008; Benguedouar et al. 2008;
Rakha et al. 2008; Ahmad et al. 2009; Massignani et al. 2009; Punithavathi
and Stanely Mainzen Prince 2011), while records from different studies
imply that honey does not affect heart disease Effects on the effects of honey
on heart ailment are conflicting (Rimm et al. 1996; Hertog 1997b; Sesso et
al. 2003; Lin et al. 2007); consequently, extra studies especially on a big
human population are urgently required. Local honey from the multilateral
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beginning shows a defensive effect in vivo in opposition to acute and chronic
loose radical-mediated diseases (Beretta et al. 2007). Natural wild honey also
exerts its cardioprotective and therapeutic effects against epinephrine-
prompted cardiac issues and vasomotor dysfunction (Rakha et al. 2008). An
awesome correlation has been discovered between radical scavenging
activity and general phenolic contents of honey (Estevinho et al. 2008; Rakha
et al. 2008; Viuda-Martos et al. 2008; Alvarez-Suarez et al. 2010; Khan et
al. 2011). Honey exhibits a wide variety of cardioprotective consequences,
such as vasodilatory, antithrombotic, retaining the function of vascular
homeostasis, enhancing lipid profile, and plenty of others (figure 9.5).
Therefore, the right intake of honey can play an essential defensive function
in treating heart sicknesses. Honey flavonoids lower the chance of coronary
coronary heart sickness with the aid of the following essential moves: (1)
enhancing coronary vasodilatation, (2) decreasing the ability of platelets
conversion to clot, (3) stopping the oxidation of LDLs, (4) increasing high-
density lipoprotein (HDL), and (5) improving endothelial function. In
addition, honey has excessive stages of antioxidant compounds (which
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include caffeic acid, CAPE, chrysin, galanin, quercetin, acacetin,
kaempferol, pinocembrin, pinobanksin, and apigenin). These polyphenols
might also contribute to the stabilization of the atheroma plaque and
therefore add to the cardioprotective results of honey (table nine.4), assisting
in its cardioprotective properties (Khalil and Sulaiman 2010). However, wild
honey from the nectar of a few species of rhododendron may be toxic. The
poisoning is due to the presence of a toxin (grayanotoxin), which is a
certainly occurring sodium channel toxin and might cause lifestyles-
threatening bradycardia, hypotension, and adjusted mental popularity
(Dubey et al. 2009). Comparable incidences have come about with the
ingestion of honey produced broadly in northern parts of Turkey. This honey
can be poisonous because grayanotoxins and romedotoxins are seasoned and
reduced by using the plant life of the Ericaceae circle of relatives (Akinci et
al. 2008; Okuyan et al. 2010). Therefore, patients admitted to emergency
with bradycardia and hypotension ought to be checked cautiously, because
there may be a case of intoxication as a result of consuming leaves and lower
of the Rhododendron or Ericaceae Family

+ +
| Cardioprotective Effects of Honey |
+ +
I I
| + +|
| | **Inhibits Atrial Fibrillation** ||
| + +|
I I
| + +|
|| **Antiarrhythmic Properties** [
| + +|
I I
| + +|
|| **Relaxes Blood Vessels** [
| + +|
I I
| + +|
|| **Improves Dyslipidemia** [
| + +|
I I
| + +|
| | **Antithrombotic Effects** [
| + +|
I I
| + +|
| | **Decreases Blood Pressure** [
| + +|
I I
| + +|
| | **|nhibits LDL Oxidation** [
| + +|
I I
| + +|
| | **Antiatherogenic Effects** [
| + +|

Figure 9.5 Cardioprotective effects of honey:

Blood vessels deliver oxygen and vitamins to each part of the frame inclusive
of blood vessel increase. Consequently, blood vessels additionally nourish
diseases such as angiogenesis (Carmeliet and Jain 2011). Polyphenols were
shown to lessen there sclerotic lesions through mechanisms that include the
downregulation of inflammatory and angiogenic factors (Daleprane et al.
2012). Ultimate, diabetes mellitus is often related to cardiovascular illnesses.
Maximum usually prescribed antidiabetic tablets (glibenclamide and
metformin) in combination with Tualang honey offers extra protection for
the pancreas of streptozotocin- caused diabetic rats in opposition to oxidative

stress and harm. Those drugs produce no significant consequences on lipid
peroxidation and antioxidant enzymes, besides glutathione peroxidase in
diabetic rats. In assessment, the aggregate of those capsules and Honey
significantly upregulates catalase interest and downregulates glutathione in

line with oxidase interest, even as significantly reduces tiers of lipid
peroxidation, suggesting that Tualang honey potentiates the effect of
antidiabetic pills to protect the pancreas in opposition to oxidative strain and
harm (Erejuwa et al. 2010). Collective proof supports the view that honey
can be used as a healing agent in combating cardiovascular troubles

Molecular Mechanism Underlying Cardioprotective Result of Honey:

Both human and experimental animal fashions of cardiovascular diseases
showcase a high oxidative pressure: (1) using selling loose radical era, (2)
by way of reducing dog venous levels of antioxidants, and (three) by
depleting loose radical scavenging enzymes. If loose radicals aren't
destroyed, they may be poisonous because of their propensity to react with
biological molecules which include lipids, proteins, and DNA, resulting in
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ROS-mediated pathogenesis of a variety of problems, which includes
cardiovascular sicknesses. Proatherogenic marketers, along with oxidized
LDL (OxLDL), proinflammatory cytokines (TNF-a, interferon [[FN]-y, also
known as type Il IFN or immune IFN, IL-1, and IL-6), and a peptide hormone
angiotensin Il, stimulate intracellular ROS generation producing
proliferation and gene endothelin-1 expression in cardiac fibroblasts (Lo et
al. 1996; Cheng et al. 2003; Watanabe et al. 2003). Therefore, cytokine
receptor antagonists plus flavonoids can be beneficial in preventing the
formation of excessive cardiac fibrosis. Excessive degrees of OXLDL result
in ROS generation (Cominacini et al. 1998). The important supply of
vascular superoxide manufacturing is NADPH oxidases. These enzymes
generate ROS within the artery wall in conditions, together as high blood
pressure, hypercholesterolemia, diabetes, growing older, and atherosclerosis.
Improved superoxide manufacturing contributes to reduce NO bioactivity,
resulting in endothelial disorder. Isoforms of NADPH oxidases are
constitutively expressed in each of the predominant cell kinds of the vascular
wall (Csanyi et al. 2009). NADPH oxidases are critical participants in
vascular oxidative stress, endothelial dysfeatures, and vascular inflammation
(Drummond et al. 2011). reduced endothelial vasorelaxations and multiplied
vascular NADPH oxidase pastime are associated with extended threat of
atherosclerosis (Cai and Harrison 2000; Griendling et al. 2000; Heitzer et al.
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cardiovascular illnesses, also are independently associated with elevated
NADPH-structured superoxide manufacturing. LDL oxidation contributes to
atherogenesis (Steinberg 1997). ROS induces endothelial cellular harm and
vascular smooth muscle growth, which are liable for hypertension,
atherosclerosis, restenosis (reoccurrence of stenosis— a narrowing of a
blood vessel that leads to limited blood low), and heart failure (Abe and Berk
1998; Yoshizumi et al. 1998; Griendling et al. 2000). Honey flavonoids exert
their healing consequences through the development of automobile
cardiovascular risk factors, including endothelial function, inhibition of LDL
oxidation, reduction in blood stress, and development of conditions
consisting of dyslipidemia and hyperinsulinemia (figure nine.6). For
example, remedy with naringenin, a flavonoid observed in honey, corrects
dyslipidemia, hyperinsulinemia, and weight problems, resulting in
debilitation of atherosclerosis in a rodent model of cardiovascular disease
(Mulvihilland Huff 2010). Honey more holds flavones (acacetin apigenin,
chrysin, luteolin,5-hydroxylavanone, 5-methoxylavanone, and 7-
hydroxylavanone) and lavanones (hesperetin, pinocembrin, 4'-
hydroxylavanone, and 6-hydroxylavanone), that exert vasorelaxing
belongings in ancestry ships (Calderone et al. 2004). It is stated thatthe
vasodilatory project of hesperetin, luteolin, 5-hydroxylamine, and 7-
hydroxylDanone may be antagonized by tetraethyl ammonium chloride,

2001). Diabetes and hypercholesterolemia, dangerous elements of indicating the attainable
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Figure 9.6 A hypothetical scheme displaying the antioxidant and anti-inflammatory activity of flavonoids found in honey.

These results are related to the cardioprotective effects of honey. The
flavonoids observed in honey reduce the formation of ROS and eicosanoids
in endothelial cells. Honey flavonoids additionally inhibit the oxidation of
LDL cholesterol and therefore save you the formation of atherosclerotic
plague. Enhancement of HIF-1a expression causes angiogenesis within
ischemic sufferers, promoting vessel proliferation needed for oxygenation.
Honey flavonoids downregulate the expression of HIF-1a and for that reason

exert antiangiogenic outcomes by inhibiting proliferation and protect the
heart against ischemia. ARA, arachidonic acid; COX-2, cyclohexylgenus-2;
cPLAZ2, cytosolic phospholipase A2; EGR1, early growth reaction protein 1;
ERK, extracellular sign-regulated kinase; HIF-1, hypoxia-prompted thing-
1; JNK, c-Jun N-terminal kinase; also-PtdCho, lysophosphatidylcholine;
NO, nitric oxide; NOS, nitric oxide synthase; NF-xB, nuclear component-
«B; Ox-LDL, oxidized low-density lipoprotein; NOO-, peroxynitrite; PAF,
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platelet-activating element; PtdCho, phosphatidylcholine; RNS, reactive
nitrogen species; ROS, reactive oxygen species. (Modified from Farooqui,
T. and Farooqui, A.A., Curr Nutr Food Sci 7(4):232-252, 2012a.

engrossment of calcium-triggered potassium channels. Moreover,
iberiotoxin antagonizes the belongings of 5-hydroxylavanone, signifying the
plausible importanceof a fundamental necessity (the hydroxy group available
5) for possible interactions accompanying big-conveyance, calcium-
activated potassium channels (Calderone etal. 2004). Accumulating
evidence desires that sweetheart flavonoids be a part of free radical
scavenging and chelating powers and produce antagonistic-inflammatory,
antagonistic-ischemic, vasodilating, and chemo protective effects.
Flavonoids supply cytoprotection in the cardio myocyte model of
cardiovascular afflictions in an aggregation-dependent conduct. The extent
of cardio protection changes from one individual flavonoid to another. It is
highest for baicalein and shortest for kaempferol (baicalein > luteolin
harmonious accompanyingapigenin > quercetin > kaempferol) (Psotova et
al. 2004). Quercetin supplementation reduces ancestry pressure in
hypertensive rodents (Edwards and others. 2007) and reduces systolic
ancestry pressure and plasma OXLDL concentrations in corpulent issues
accompanying a high heart failure risk phenotype (Egert and others. 2009).
Several added flavonoids, such as luteolin, chrysin, and 3, 6-dihydroxylation,
chelate intracellular iron and restrain OHe result in Madin Darby dog kidney
containers (Vlachodimitropoulou and others. 2011). It is proved that the most
direct chelation is supported for one B-ring found in two together flavones
and flavonols. These lavoneeds may be secondhand as effective guarding
powers against oxidative stress intervened by metal ion encumber. These
studies imply that quercetin, luteolin, chrysin, and3, 6-dihydroxylation
supplementation concedes the possibility provide care against cardiovascular
ailments (Edwards and others. 2007; Lakhanpal and Rai 2008; Egert et al.
2009; Vlachodimitropoulou and others. 2011). Platelet collection is a
principal mechanism in the pathogenesis of severe heart failure syndromes,
containing myocardial infarction, and doubtful disease of the heart.
Flavonoids have been shown to strive for beneficial effects in the stopping
of cardiovascular disease, which may be ascribed, not completely or
partially, to their antiplatelet belongings. Hesperetin, flavonoid about
sweetheart, has an antiplatelet aggregation endeavor. It restricts phospholipid
asy2 phosphorylation and interferes with accompanying COX-1 activity (Jin
and others. 2008). These belongings cause the beneficial effects of death on
heart failure. In another study, investigators resolved approximately 30
flavonoid aglycones for their antiaggregatoryendeavor (varying from 0.119
to 122 uM). The most effective flavonoids were 3, 6-dishydoxylamine (0.119
uM) and syringe (O-methylated flavonol) (Bojic et al. 2011). Acacetin
(Lavone), a chamber-discriminating power, selectively inhibits atrial
ultrarapidslowed rectifier K+ current and the temporary outward K+ current
(IC503.2 and 9.2umol/L, individually) and prolongs action potential event
cruel atrial myocytes (Gui-Rong and others. 2008). Kaempferol at high
concentrations (100 puM) produces significant entertainment in private about
pigs' coronary channel rings, since at reduced concentration (10 uM) it is
devoid of significant vascular relaxation effect but enhance Endothelium-
based and endothelium-impartial relaxations which might be unrelated to its
antioxidant property (Xu et al. 2006). Apigenin protects endothelium-based
rest of the aorta in opposition to oxidative pressure in remoted rat aortic
earrings (Jin et al. 2009).

The threat of cardiovascular sickness is significantly high in diabetes
mellitus, as it will increase ROS-mediated oxidative pressure in cardiac
tissue. Hyperglycemia induces oxidative strain by way of stimulating the
mitochondrial pathway, NADPH oxidase, and xanthine oxidase. similarly,
hyperglycemia up-regulates the expression of reactive nitrogen species
(RNS), which may additionally react with superoxide forming consistent
withoxynitride that increases nitrosative pressure, selling cardiovascular
sicknesses (Zhu et al. 2011).

CAPE, an energetic aspect of propolis, exerts an antiarrhythmic impact in
rats subjected to myocardial ischemia and ischemia-reperfusion harm
(Massignani et al. 2009). CAPE ameliorates oxidative pressure through its
antioxidant and anti- inflammatory houses (Okutan et al. 2005), which are
attributed to the suppression of prostaglandin and leukotriene synthesis
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(Rossi et al. 2002). it is also established that CAPE completely and
specifically blocks the activation of NF-kB (Natarajan et al. 1996), a
transcription component that plays a pivotal role in controlling chronic
disease associated with oxidative stress and inflammation, along with
cardiovascular disease NF-xB circle of relatives proteins encompasses
several individuals (p50, p52, p65, RelB, and curl) which are placed within
the cytoplasm of most resting cells in an inactive country-bound to inhibitory
molecules of kB (IkB). Upon stimulation by way of ROS, and
programmatory cytokines (IL-1p and TNF-a), which might be markedly
elevated in cardiovascular diseases IkB of the NF-kB/IkB heterodimer is
phosphorylated via activated kinases and eventually degraded, while the
activated “free” NF-kB migrates to the nucleus. NF-kB interacts with
specific DNA sequences and induces the expression of genes for
proinflammatory cytokines. CAPE and flavonoids in honey inhibit the
activation of NF-kB main to the beneficial impact of honey in a rat model of
vascular harm and cardiovascular disorder (Mafia et al. 2002). Special
investigations have indicated that CAPE induces bradycardia and
hypotension in rats (Iraz et al. 2005).

CAPE-prompted bradycardia can be completely abolished using bilateral
vagotomy and attenuated by way of atropine, a muscarinic receptor
antagonist, suggesting that CAPE’s the effect at the heart price is because of
each indirect cardiac muscarinic activation via the vagus nerve and direct
activation of endothelial vascular muscarinic receptors (parasympathetic
worried system). However, CAPE-brought on hypotensive impact can be
altered neither through vagotomy nor atropine (Iraz et al. 2005), suggesting
that blood stress is managed by using one-of-a-kind physiologic
mechanisms. Similarly, experiments are necessary to make clear the
underlying mechanism(s) answerable for CAPE-mediated hypotensive
response. Similarly, pretreatment of CAPE (zero.1 and 1 g/kg) no longer
only reduces both the incidence and length of ventricular tachycardia and
ventricular fibrillation but additionally decreases the mortality during
myocardial ischemia and reperfusion in rats, suggesting that it exerts
antiarrhythmic results (Huang et al. 2005). Management of propolis (an
element of honey) in diabetic rats decreases degrees of blood glucose,
malondialdehyde, NO, NOS, general cholesterol, triglyceride, LDL
cholesterol, and LDL cholesterol in the serum of fasting rats, will increase
serum tiers of HDL LDL cholesterol and superoxide dismutase, suggesting
that honey components adjust the metabolism of blood glucose and blood
lipids leading to a lower in outputs of lipid peroxidation and scavenging the
loose radicals in rats with diabetes mellitus (Zhu et al. 2011). Other redox-
sensitive transcription elements that are associated with coronary heart
disorder encompass the activator protein (AP)-1 and hypoxia-inducible thing
(HIF)-1. AP-1, which modulates cellular differentiation and increase, and
includes homodimers and heterodimers of the c-Jun and c-Fo’s protein
households (Kunsch and Medford 1999). Oxidative stimuli along with
OxLDL, H2 02, or lipid peroxidation merchandise prompt AP-1 in each
vascular clean muscle cells and endothelial cells. Although the mechanism
is in large part unknown, the ROS-mediated AP-1 activation is probably
dependent on the nuclear protein Ref-1 and the JNK cascade (Kunsch and
Medford 1999).

CAPE has been said to inhibit sports of AP-1 transcription thing (AbdelLatif
et al. 2005). In vascular diseases, HIF-1 regulates vascular transformation by
interfering with mobile proliferation and angiogenesis (Hanze et al. 2007).
Vascular endothelial growth factor gene expression is mediated via HIF-1 in
the vascular wall (Hanze et al. 2007). underneath hypoxic conditions, HIF-1
induces a positive arterial reworking characterized with the aid of the
thickening of the vessel wall and a discount in the lumen vicinity inside the
pulmonary circulation, whilst its genuine role in atherogenesis is still not
without a doubt understood (Hanze et al. 2007). Honey additives have been
reported to inhibit sports of the AP-1 transcription element (Roos et al.
2011). Regardless of the above research on the biological outcomes of honey
and the proposed molecular mechanism (determine 9.6) associated with
beneficial consequences on cardiovascular disease, further studies are
wanted, particularly about information on the specific mechanisms of motion
through which natural honey intake won't be worried in suppression of
oxidative pressure and inflammation but also associated with modulation of
glycemic responses.
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Research Method:

The studies on honey's results on cardiovascular sicknesses (CVD) generally
include systematic critiques, medical trials, and observational research.
Those studies verify diverse parameters, which include lipid profiles, blood
strain, glycemic management, and general cardiovascular health.
Researchers frequently compare the outcomes of honey with other
sweeteners, together with sucrose, to evaluate its precise benefits. Moreover,
the bioavailability of honey's phytochemical compounds, mainly flavonoids,
and polyphenols, is tested to apprehend their role in cardio protection.

Result:
The findings suggest that honey has several cardioprotective results:

Lipid Metabolism improvement: Honey intake has been associated with
improved lipid profiles, inclusive of decreased tiers of LDL cholesterol and
triglycerides, which are hazard factors for heart disease.

Antioxidative hobby: Honey's antioxidant houses assist reduce oxidative
pressure, that's related to endothelial dysfunction and atherosclerosis

Blood strain Modulation: ordinary consumption of honey may additionally
contribute to decreased blood stress, further lowering cardiovascular hazard.

Glycemic management: positive sorts of honey, such as Robinia and clover,
have proven abilities to enhance glycemic management, which is crucial for
preventing diabetes-related cardiovascular complications.

Anti-inflammatory Effect: Honey's flavonoids exhibit anti-inflammatory
properties which could assist mitigate chronic inflammation associated with
CVD.

Discussion:

The cardioprotective outcomes of honey may be attributed to its wealthy
composition of bioactive compounds, such as flavonoids and phenolic acids.
These compounds now not handiest enhance antioxidant defenses but also
enhance endothelial function and reduce inflammation. The bioavailability
of these compounds performs a huge position of their effectiveness,
suggesting that the sort of honey eaten up may additionally affect its health
blessings.

Furthermore, studies imply that honey can be a healthier opportunity for
sophisticated sugars because it does now not elevate cardiovascular danger
elements to the same quantity as sucrose. The cumulative proof supports the
perception that incorporating honey into a balanced weight-loss program can
contribute definitely to cardiovascular Health

Conclusion:

In the end, honey demonstrates sizable potential as a herbal cardioprotective
agent. Its capacity to improve lipid profiles, modulate blood stress, enhance
glycemic management, and exert antioxidative anti-inflammatory effects
positions it as a beneficial dietary component for reducing the risk of
cardiovascular disease. Destiny research needs to awareness of lengthy-term
effects and the specific mechanisms by way of which honey's bioactive
compounds exert their defensive consequences, as well as the most efficient
kinds and quantities of honey for cardiovascular health.
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