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ABSTRACT

Editor: Dr Onyekachi Chukwu,
Nnamdi Azikiwe University, NIGERIA

Cardiovascular disease (CVD) is the primary cause of death among
elderly people. Garlic has been used as a food and medicinal herb for
millennia and is well-known for its numerous health advantages,
particularly those related to cardiovascular health. This review looks
at the bioactive compounds in garlic, such as allicin, and how they
affect many aspects of cardiovascular health, including hypertension,
heart disease, platelet aggregation, and aortic stiffness. It underlines
the need to incorporate garlic into the diet as a preventative approach
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against CVD risk factors, particularly in older persons. Garlic and
cardiovascular health are a complex and ongoing research topic.
Preliminary research indicates that frequent garlic consumption may
lower cholesterol and blood pressure, reduce platelet aggregation, and
improve overall vascular function. In conclusion, garlic has been
shown to improve cardiovascular health and may reduce CVD risk in
older persons. Eating garlic regularly may enhance various health
aspects and should be included in a balanced diet. However, the long-
term consequences of garlic supplementation in older persons are not
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entirely established and warrant more research.
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INTRODUCTION

Cardiovascular diseases (CVD) are a series of life-threatening
ailments that afflict people of all age groups, even though adults
are mostly susceptible. Cardiovascular disease consists of a
number of illnesses, some of which are heart diseases, vascular
diseases of the brain, kidney, and peripheral arterial disease
(WHO, 2013). Common causes of cardiovascular diseases may
include: Obesity, high blood pressure, high cholesterol, family
history of CVD, prolonged inactivity, unrestricted smoking, etc.
Adults are more prone to the diseases as result of their lifestyle
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choices and the bulk of what they consume. Bernard et al.
(2010), stated that the early half of the 20th century witnessed a
rapidly growing epidemic of cardiovascular diseases as a result
of industrialization, urbanization, increased prosperity, and
social upheaval in the higher income countries, followed by an
impressive decline in mortality from cardiovascular diseases
during the latter half of the 20th century. WHO puts total death
rate as a result of cardiovascular diseases in 2008 at
approximately 17.3 million, depicting 30% of all deaths
globally. Out of these casualties, 7.3 million occurred secondary
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to coronary heart disease and 6.2 million as a consequence of
stroke.

Garlic (Allium sativum) is a multipurpose plant belonging to the
family Amarydillaceae. It is native to Central Asia and North-
eastern Iran and has long been used as food seasoning
worldwide, with a history of several thousand years of human
consumption and use (Block, 2010). Like leeks, onions and
chives, garlic belongs to the Allium genus and is characterized
by bulbous appearance. It produces between 6 to 12 long leaves
of about 15 cm to 60 cm, with a tall flowering scape from a
single underground bulb. It divides, forming in time a cluster of
plants. Even though they are perennial herbs, they are cultivated
as an annual individual clove, planted in early winter or spring
and the bulbs being harvested in the summer. Very many years
before orthodox medicine was accessible and affordable, garlic
was used for medicinal purposes in treating different epidemics,
such as typhus, dysentery, cholera, and influenza (Petrovska &
Cekovska, 2010), they were also widely used for food
flavouring. Avicenna (1988), recommended garlic as a useful
compound in treatment of arthritis, toothache, chronic cough,
constipation, parasitic infestation, snake and insect bites,
gynaecologic diseases, as well as in infectious diseases (as
antibiotic). According to records, for many decades, garlic has
been potent medicine and has been used for healing of various
ilinesses among the Chinese, Egyptians, Babylonians, Greeks,
and Romans (Reuter, et al., 1996).

In modern day, garlic has been found to possess both
therapeutic and prophylactic properties and has attracted
various medicinal uses in both orthodox and traditional
medicine. Its constituents have been found to be potent in the
treatment of high blood pressure, atherosclerosis, high level of
fats and cholesterol in the body, aids respiration and digestion.
Garlic is rich in sulfur-containing compounds. The
thiosulfinates of garlic include allicin, which appear to be the
active substances in garlic. Allicin is formed when alliin, a
sulfur-containing amino acid, comes into contact with the
enzyme alliinase when raw garlic is chopped, crushed, or
chewed. Dried garlic preparations containing alliin and alliinase
must be enteric coated to be effective because stomach acid
inhibits alliinase., because alliinase also is deactivated by heat,
cooked garlic is less powerful medicinally.

Allicin has exhibited biocidal activities against several types of
microorganisms, including bacteria, yeast and fungi. The
antimicrobial,  hypolipidemic ~ (lowering lipid-protein
complexes), antioxidant and antithrombotic effects that have
been attributed to garlic are thought to be related to allicin and
other breakdown products. The antineoplastic or anticancer
effects of garlic may be related to the sulfur compounds or to
other unknown components (Koch and Lawson, 1996).
Epidemiologic studies indicate that diets rich in fruits,
vegetables, and spices are associated with lower risk of all-
cause, cancer, and cardiovascular-disease death (Genkinger et
al., 2004).
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GARLIC INTERACTIONS
Garlic and cardiovascular diseases

Garlic has been very effective in the treatment of cardiovascular
illnesses, research reveals. Cardiovascular disease is associated
with multiple factors, such as raised serum total cholesterol,
raised low-density lipoprotein (LDL) and an increase in LDL
oxidation, increased platelet aggregation, hypertension, and
smoking (Rahman & Lowe, 2006).

Garlic however, through research has been shown to inhibit
enzymes involved in lipid synthesis, can reduce serum lipids in
hypercholesterolemic cases and in addition, decrease platelet
aggregation, prevent lipid peroxidation of oxidized erythrocytes
and LDL, increase antioxidant status, and inhibit angiotensin-
converting enzyme, thus, reducing factors associated with
cardiovascular diseases (Rahman & Lowe, 2006). According to
Chan et al. (2013) constant consumption of Garlic helps in
lowering blood pressure, prevention of atherosclerosis,
reduction of serum cholesterol and triglyceride, inhibition of
platelet aggregation, and increasing fibrinolytic activity. Adults
are at the most likely to come down with cardiovascular
diseases due to the kind of life style the ranging from unhealthy
diets, consumption of harmful quantity of tobacco and alcohol,
too much fat and oily diet, high consumption of processed and
preserved foods. This has continuously increased adult
population suffering from various cardiovascular diseases,
some of which include: high blood pressure, stroke, congestive
heart failure, coronary artery disease, arrhythmia, peripheral
artery disease and cardiac arrest. Consumption of garlic and its
supplements have the potentials of reducing some life-
threatening cardiovascular diseases as proven in many
literatures.

Effect of garlic on hypertension

An increase in blood pressure is known as essential
hypertension caused by an unexplained reason that raises the
risk of cerebral, cardiac, and renal problems. In developed
countries, the chance of getting hypertensive (blood pressure
>140/90 mm Hg) over the course of a lifetime surpasses 90%.
Age, obesity, insulin resistance, diabetes, and hyperlipidaemia
are all common coexisting cardiovascular risk factors with
essential hypertension. Early in the course of hypertensive
cardiovascular disease, subtle target-organ damage such as left-
ventricular hypertrophy, microalbuminuria, and cognitive
impairment occurs. Although, over long periods of untreated
hypertension, catastrophic events such as stroke, heart attack,
renal failure, and dementia are more likely to occur (Messerli et
al., 2017). It was estimated that Hypertension affects more than
50 million Americans.' Patients with a systolic blood pressure
(SBP) of greater than 140 mm Hg or a diastolic blood pressure
(DBP) of greater than 90 mm Hg are classified as having stage
I hypertension, while those with an SBP of greater than 160 mm
Hg or a DBP of greater than 100 mm Hg are classified as having
stage Il hypertension (Reinhart et al., 2009).
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Through meta-analyses of randomised controlled studies, the
effect of garlic on hypertension in patients with and without
increased systolic blood pressure (SPS) was investigated.
Researchers examined MEDLINE, CINAHL, and the Cochrane
Central Register of Controlled Trials for randomised controlled
trials in humans studying garlic's influence on blood pressure.
From their start until June 26, 2008, all databases were searched
using the key terms garlic, Allium sativum, and allicin. A
manual search of the published literature yielded other pertinent
studies. Studies with a population with a mean baseline SBP of
more than 140 mm Hg were analysed separately from those
with lower baseline blood pressures. Garlic's effect on SBP and
DBP was considered as a continuous variable, and a random-
effects model was used to generate weighted mean differences.
There were ten trials in total, three of which involved people
with high blood pressure. Garlic reduced SBP by 16.3 mmHg
(95 percent Cl 6.2 to 26.5) and DSP by 9.3 mmHg (95 percent
Cl 5.3 to 13.3) in patients with high SBP compared to placebo.
In patients with normal SBP, however, garlic had no influence
on SBP or DBP. According to this meta-analysis, garlic is
linked to lower blood pressure in patients with an elevated SBP
but not in those without an elevated SBP (Reinhart et al., 2009).

Effect of garlic on heart

Garlic has been discovered as one of the most effective ways to
lower elevated homocysteine levels. Lowering serum
homocysteine levels, which is one of the risk factors for
cardiovascular disease, can minimise the occurrence and
consequences of myocardial infarction. The goal of this study
was to see how garlic affected elevated homocysteine levels in
patients with ischemic heart disease (IHD). This observational
study involved 60 IHD patients who visited Kashan's cardiac
clinic (Isfahan, Iran). For 6 weeks, two equal groups of patients
(n=30) were given 800 mg garlic pills daily (equivalent to 4gr
raw garlic) or placebo. Plasma homocysteine levels were
measured before and after the intervention (Mousavian et al.,
2017).

The amounts of high density lipoproteine (HDL), triglyceride
(TG), and low density lipoproteine (LDL) were determined
using the (ELISA) technique, as well as TG, HDL, and
enzymatic procedures, respectively. Result showed the average
age of the patients was 60.6+10.1, with 39 men (65%) and 21
women (35%). The mean plasma homocysteine level reduced
from 4.6 to 4.4 mol/l at the end of the research, while it climbed
from 4.5 to 4.6 mol/l in the placebo group. However, when the
confounding factor was used to compare the effects of two
medicines on homocysteine, TG, HDL, and LDL levels, no
significant differences were detected. In conclusion, for 6
weeks, taking 800 mg of garlic daily had no effect on serum
homocysteine or lipid levels (Mousavian et al., 2017).

Effect of garlic oil on platelet aggregation in humans

Platelet aggregation refers to platelets' capacity to stick together
and form the haemostatic plug, which is an important
component of primary homeostasis. Antiplatelet medication
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helps those who are at risk of cardiovascular events live longer
(Wojcikowski et al., 2007). Garlic and its components have
antiplatelet action, which has largely been an established in
vitro study. Garlic oil was demonstrated to reduce platelet
aggregation ex vivo in healthy persons and patients with
coronary artery disease (CAD). In this study, the acute and
long-term impacts were looked into independently. The acute
effect study included five healthy, non-smoking guys between
the ages of 30 and 35. After fasting blood samples were taken,
platelet aggregation in platelet-rich plasma (PRP) was
generated using a predetermined concentration of each agonist
(ADE, epinephrine and collagen). The same concentration was
employed throughout the research. After that, garlic off tablets
were administered in one dose, blood samples were taken, and
aggregation was performed after 4 hours. The trial was repeated
in the same subjects with different garlic dosages after a 5-day
hiatus (Bordia et al., 1996).

Garlic and aortic stiffness

Aortic stiffness is an important component of circulatory
system performance and a prognosticator of cardiovascular risk,
through interfering with cardiac function, coronary blood flow,
and the mechanical integrity of the arteries. Aortic stiffness has
also been found as an independent risk factor for cardiovascular
disease. Caffeine is the most extensively used pharmacologic
drug, yet little is known about its influence on arterial stiffness.
In addition, its significance in hypertension is debatable.
Caffeine has a significant, long-lasting, acute pressor effect, but
its long-term impact on blood pressure (BP) has yet to be
determined (Vlachopoulos et al., 2003).

Garlic supplements have been found to be effective in the
treatment of uncontrolled hypertension, with a biologically
plausible mechanism of action. A study conducted by Ried et
al., (2013) looked at how aged garlic extract affects central
blood pressure and arterial stiffness which are the two major
risk factors of cardiovascular morbidity. A total of 88 patients
and community members with uncontrolled hypertension took
part in a 12-week double-blind randomised placebo-controlled
trial to compare whether the daily intake of aged garlic extract
(1.2g containing 1.2mg S-allylcysteine) or the placebo affected
cardiovascular markers such as the blood pressure, cholesterol
level, homocysteine, platelet function, and inflammatory
markers. Results revealed that central hemodynamic indicators
such as central blood pressure, central pulse pressure, mean
arterial pressure, augmentation pressure, pulse-wave velocity
and arterial stiffness improved more in the garlic group than in
the placebo group.

The aged garlic extract was well tolerated and acceptable, with
no increased risk of bleeding in patients using blood thinners. It
can therefore be implied that aged garlic extract can lower
peripheral and central blood pressure in a large proportion of
patients with uncontrolled hypertension, as well as reduce
arterial stiffness, inflammation, and other cardiovascular
indicators in individuals with high levels (Ried et al., 2013).
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PROPERTIES OF GARLIC
Antimicrobial property

It’s been proven over time that garlic has tremendous anti-
microbial potentials effective against a plethora of gram-
positive, gram-negative, and acid-fast bacteria (Bayan et al.,
2014). These include Salmonella, Escherichia coli (Adler &
Beuchat, 2002), Pseudomonas, Proteus, Staphylococcus aureus
(Cavallito & Bailey, 1944), Escherichia coli, Salmonella
(Johnson & Vaughn, 1969), Klebsiella (Jezowa et al., 1966),
Micrococcus, Bacillus subtulis (Sharma et al., 1977,
Clostridium (De Witt et al., 1979), Mycobacterium (Delaha &
Garagusi, 1985), and Helicobacter (O’Gara et al., 2000 ). It has
been documented that garlic exerts a differential inhibition
between beneficial intestinal microflora and potentially harmful
enterobacteria (Ress et al., 1993).

Antifungal properties

A sample of pure allicin was shown to be antifungal. Removal
of the allicin from the reaction by solvent extraction decreased
the antifungal activity (Hughes & Lawson, 1991). Activity has
also been observed with the garlic constituents, diallyl
trisulfide, against cryptococcal meningitis (Cai, 1991), ajoene,
and against Aspergillus (Yoshida et al., 1987). Thiol reduced
the activity, suggesting the blocking of thiol oxidation by
allicin. Inhibition of respiratory activity is thought to be due to
inhibition of succinate dehydrogenase. Many fungi are sensitive
to garlic, including Candida (Yousuf, 2011), Torulopsis,
Trichophyton, Cryptococcus (Fromtling & Bulmer, 1978),
Aspergillus (Hitokoto et al., 1980), Trichosporon, and
Rhodotorula (Tansey &Appleton, 1975). Garlic extracts have
been shown to decrease the oxygen uptake (Szymona, 1952),
reduce the growth of the organism, inhibit the synthesis of
lipids, proteins, and nucleic acids (Adetumbi et al., 1986), and
damage membranes (Ghannoum, 1988).

POTENTIAL BENEFITS OF GARLIC

Garlic is an important multipurpose medicinal plant, not all its
uses have been well documented in literature. Some of the uses
are however stated below:

Nutritious

Garlic can be eaten cooked or raw, widely consumed,
especially in southern Europe, as a flavourant in a wide range
of foods, it contributes nutritious and healthy addition to the
diet, however, because of its very strong aroma, it is mostly
used in very small quantities as a flavouring in salads and
cooked foods (Duke & Ayensu, 1985)

Natural repellent

Garlic has been found to be a natural repellent to insects and
even rodents. This effectiveness may be attributed to its
lingering smell due to the presence of sulfur in its extract
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Medicinal

Garlic has been found to be useful in the treatment of many
health-related challenges. It is commonly used in the treatment
of high blood pressure, high levels of cholesterol or other fats
in the blood, and hardening of the arteries. It is also used for the
common cold, osteoarthritis, and many other conditions. Its
expressed juice is an excellent antiseptic for treating wounds,
also, Garlic's fresh bulb is effective in reducing the actions of
bacteria, aids detoxification of chronic lead poisoning and can
keep amoebic dysentery at bay (Sampath et al., 2010).

Body immunity booster

According to a study by Steinmetz et al. (1994) involving
41,000 women between the ages of 55 and 69, those who
routinely ate garlic, fruits and vegetables had a 35% lower colon
cancer risk.

Works as anti-inflammatory

Anti-inflammatory activity of sulfur-containing compounds
(oil) from garlic have been found to be effective in the treatment
of sore and inflamed joints or muscles (Lee et al., 2012).

Maintains healthy heart

Banerjee and Maulik (2002) opined that garlic can have a
positive impact on your arteries and blood pressure. When
sulfur in garlic reaches the red blood cell, it is turned to
hydrogen sulphide gas which us capable of expanding the blood
vessel, hence making regulation of blood pressure easier.

Skincare

The antibacterial and antioxidants properties of garlic is
capable of ensuring a acne-free skin by destroying the bacteria
causing it (Pazyar & Feily, 2011)

Reduces cancer risk

Garlic compounds generate reactive oxygen species leading to

activation of stress kinases and cysteine proteases for apoptosis
in human glioblastoma (Arabinda et al., 2007). Allicin induces
apoptosis by regulating caspase independent or dependent
apoptotic signalling pathway in various cancer cells (Zhang et
al., 2006) Also, (Zhang et al., 2010) showed that allicin induces
gastric cancer cell apoptosis by decreasing the mitochondrial
membrane potential (6¥m) and activating caspase 3, 8, and 9

Enhances bodily performance

Garlic was used in ancient medicine to reduce fatigue and
improve the productivity of hired labour. According to
Morihara et al. (2007), it has been confirmed that garlic
produces symptomatic improvement in persons with physical
fatigue, systemic fatigue due to cold, or lassitude of indefinite
cause, suggesting that garlic can resolve fatigue through a
variety of actions, although the mechanism involved remains
unclear.
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Keeps the liver healthy

According to various reports, mineral present in Garlic, called
selenium can cleanse the liver. It can trigger liver enzymes, and
naturally flush out the toxins from your body.

CONCLUSION AND RECOMMENDATION

Literature has proven that beyond being useful as flavorants and
condiment in cooking, the medicinal properties of garlic are
numerous. It is therefore recommended that anybody willing to
benefit from the various potential benefits mentioned in this
review should include garlic more often in their diets, not only
for its prophylactic potentials but because it is also therapeutic.
Adults living with any form of cardiovascular infections or
diseases are advised to not only lead a healthy but also include
garlic supplement in their diets to stand a chance of improved
health status.

Acknowledgment

Special appreciation goes to FRIN library for opening its doors
to us and lending us useful literature materials for this study

Authors’ Contribution

OAA., ASA, LAA were responsible for sourcing research
materials and writing of the review paper. AAG, MON did the
editing, added necessary corrections and ensured it conformed
with the journal’s standard.

Ethical Statement
Not applicable
REFERENCE

Adetumbi M., Javor G.T. & Lau B.H. (1986). Allium sativum
(garlic) inhibits lipid  synthesis by Candida albicans.
Antimicrob Agents Chemother. 30:499-501.
https://doi.org/10.1128/aac.30.3.499.

Adler, B.B. & Beuchat, L.R. (2002). Death of Salmonella,
Escherichia coli 0157:H7, and  Listeria
monocytogenes in garlic butter as affected by storage
temperature. J Food  Prot. 2002; 65:1976-1980.
https://doi.org/10.4315/0362-028x-65.12.1976

Arabinda, D., Naren, L.B. & Swapan, K.R. (2007). Garlic
compounds generate reactive oxygen species leading
to activation of stress kinases and cysteine proteases for
apoptosis in human glioblastoma T98G and U87MG
cells. Journal of American Cancer Society, 110 (5), 1083-
1095 https://doi.org/10.1002/cncr.22888

Avicenna, A. (1988). Al Qanoon Fil Tib. Sharafkandi, S,
translator. IV. Tehran, Iran: Soroosh Press; pp. 122-178.

Banerjee, S. K. & Maulik, S. K. (2002). Effect of garlic on
cardiovascular disorders: A review. Nutrition
journal, 19;1:4. https://doi.org/10.1186/1475-2891-1-4.

Bayan, L., Koulivand, P. H. & Gorji, A. (2014). Garlic: A
review of potential therapeutic  effects. Avicenna
journal of phytomedicine, 4(1), 1-14.

Bernard, J.G., Karen, S., Bongani, M.M, & Salim, Y.
(2010). Novel therapeutic concepts: The epidemic of
cardiovascular disease in the developing world: global
implications, European Heart Journal, 31(6): 642—
648, https://doi.org/10.1093/eurheartj/ehq030

Block, E. (2010). Garlic and Other Alliums: The Lore and the
Science. Royal Society of Chemistry. 5-6.

Bordia, T., Mohammed, N. & Ali, M. (1996). An evaluation of
garlic and onion as antithrombotic agents. Prostaglandins
Leukotr. Essent. Fatty acids, 54: 183-186.

Cai, Y. (1991). Anticryptococcal and antiviral properties of
garlic. Cardiol Pract. 9:11

Cavallito, C.J. & Bailey J.H. (1944). Allicin, the antibacterial
principle of Allium sativum. I.  Isolation, physical
properties and antibacterial action. Journal American
Chemical Society, 66:1950-1951.

Chan, J.Y., Yuen, A.C,, Chan, R Y. & Chan, S.W. (2013). A
review of the cardiovascular benefits and
antioxidant properties of allicin. Phytotherapy Research,
27, pp. 637-646

Delaha, E.C. & Garagusi, V.F.  (1985). Inhibition of
mycobacteria by garlic extracts (Allium sativum)
Antimicrob Agents Chemother 27:485-486.
https://doi.org/10.1128/aac.27.4.485

De Witt, J.C., Notermans, S., Gorin, N. & Kampelmacher E.H.
(1979). Effect of garlic oil or onion oil on toxin
production by Clostridium botulinum in meat
slurry. Journal of Food Protection, 42:222-224

Duke, J.A, & Ayensu ES (1985). Medicinal Plants of China.
Medicinal Plants of the World.  Vol. 1. Algonac, MI:
Reference Publications, Inc. P.362.

Fromtling, R.A. & Bulmer, G.S. (1978). In vitro effect of
aqueous extract of garlic (Allium sativum) on the growth
and  viability of  Cryptococcus  neoformans.
Mycologia.70: 397-405.

Ghannoum, M.A. (1990). Inhibition of Candida adhesion to
buccal epithelial cells by an aqueous extract of
Allium sativum (Garlic) Journal Applied
Bacteriology, 68:163-169.

Genkinger, J.M., Platz, E.A., Hoffman S.C., Comstock G.W. &
Helzlsoue, K.J. (2004). Fruit, vegetable, and antioxidant
intake and all-cause, cancer, and cardiovascular disease

mortality in a community-dwelling population in
Washington County, Maryland. American Journal of
Epidemiology. 2004; 160:1223-33.

Hitokoto, H., Morozumi, S., Wauke, T., Sakai, S. & Kurata, H.
(1980). Inhibitory effects of spices on growth and
toxin production of toxigenic fungi. Appl Environ
Microbiol.  39:818-822. doi: 10.1128/aem.39.4.818-
822.1980

Hughes, B.G. & Lawson, L.D. (1991). Antimicrobial effect of
Allium sativum L. (garlic) Allium ampeloprasum
(elephant garlic), and Allium cepa L. (onion). garlic
compounds and commercial garlic supplement
products. Physiotherapy Research. 5:154-158.

Jezowa, L., Rafinski T. & Wrocinski T. (1966). Investigations
on the antibiotic activity of Allium sativum
L. Herba Polonica. 12:3-13.

AFNRJ | https://www.doi.org/10.5281/zenodo.15113838

Published by Faculty of Agriculture, Nnamdi Azikiwe University, Nigeria.

183


https://www.doi.org/10.5281/zenodo.15113838
https://doi.org/10.1128/aac.30.3.499
https://doi.org/10.4315/0362-028x-65.12.1976
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Das%2C+Arabinda
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Banik%2C+Naren+L
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ray%2C+Swapan+K
https://doi.org/10.1002/cncr.22888
https://doi.org/10.1186/1475-2891-1-4
https://doi.org/10.1093/eurheartj/ehq030
https://doi.org/10.1128/aac.27.4.485

Akeredolu et al. (2025)

Agriculture, Food and Natural Resources Journal 4 (1): 179-184

Johnson, M.G. & Vaughn, R.H. (1969). Death of Escherichia
coli in the presence of freshly  reconstituted
dehydrated garlic and onion. Applied Microbiology,
17:903-905

Karuppiah, P. & Rajaram, S. (2012). Antibacterial effect of

Allium sativum cloves and Zingiber officinale
rhizomes against multiple-drug resistant clinical
pathogens. Asian  Pacific ~ Journal  of  Tropical

Biomedicine, 2:597-601

Lee, D.Y, Li, H., Lim, H.J, Lee, H.J., Jeon, R. & Ryu, J.H.
(2012). Anti-inflammatory activity of  sulfur-
containing compounds from garlic. J Med Food.
15(11):992-9. https://doi.org/10.1089/jmf.2012.2275

Mousavian, MS., Raygan, F., Taghadosi, M., Moravveji, SA. &
Mazochi, M. (2017). Effect of garlic on plasma
homocysteine level in ischemic heart disease patients.
FeyzMed Sci J 21 (1) :51-56. URL:
http://feyz.kaums.ac.ir/article-1-3283-en.html

O'Gara, E.A., Hill, D.J. & Maslin DJ. (2000). Activities of
garlic oil, garlic powder, and their diallyl

constituents against Helicobacter pylori. Applied &
Environmental Microbiology, 66:2269-2273.

Messerli, FH., Williams, B. and Ritz, E. (2007). Essential
hypertension, The Lancet, 370 995870 591-603,
https://doi.org/10.1016/S0140-6736(07)61299-9.

Morihara, N., Nishihama, T., Ushijima, M., Ide, N., Takeda, H.
& Hayama, M. (2007). Garlic as an anti-fatigue
agent. Molecular Nutrition Food Research., 51(11):1329-
34. https://doi.org/10.1002/mnfr.200700062

Pazyar, N. & Feily, A. (2011). Garlic in
dermatology. Dermatology reports, 3(1), ed.
https://doi.org/10.4081/dr.2011.e4

Petrovska B.B. & Cekovska, S. (2010). Extracts from the
history and medical properties of garlic. Pharmacognosy
Review. 4:106-110. https://doi.org/10.4103/0973-
7847.65321

Phillips. R. & Foy. N. (1990). Pan Books Ltd. London.

Rahman, K & Lowe, GM. (2006). Garlic and cardiovascular
disease: a critical review. J Nutr. Mar;136(3
Suppl):736S-740S. doi: 10.1093/jn/136.3.736S. PMID:
16484553.

Ress, L.P., Minney, S.F. & Plummer, N.T. (1993). Assessment
of the anti-microbial activity of garlic (Allium
sativum) World J Microbiol Biotechnol. 9:303-307. doi:

10.1007/BF00383068.

Reuter, H.D., Koch, H.P. & Lawson, D. (1996) Therapeutic
Effects and Applications of Garlic and Its
Preparations. In: Lawson, L.D. & Koch, H.P., Eds.,
Garlic: The Science  and Therapeutic Applications of
Allium sativum L. and Related Species, 2nd Edition,

William & Wilkins, Baltimore, 135-212.Sharma,
V.D., Sethi, M.S., Kumar, A. & Rarotra, J.R. (1977).
Antibacterial property of Allium sativum Linn: in vivo &
in vitro studies. Indian Journal Experimental Biology.
15:466-468

Ried, K., Frank, OR. & Stocks, NP. (2013). Aged garlic extract
reduces blood pressure in hypertensives: a dose-
response trial. Eur J Clin Nutr 67:64-70

Reinhart, K.M., Talati, R., White, CM. & Coleman, CI. (2009).
The impact of garlicon lipid parameters: a

systematic review and meta-analysis. Nutr Res Rev
22:39-48.

Sampath, K.P., Debjit, B., Chiranjib, P.T. & Rakesh, K. (2010).
Allium sativum and its health  benefits: An overview.
J. Chem. Pharm. Res., 2010, 2(1): 135-146

Sharma, V.D., Sethi, M.S., Kumar, A. & Rarotra, J.R. (1977).
Antibacterial property of Allium sativum Linn:
in vivo & in vitro studies. Indian Journal Experimental

Biology. 15:466-468

Steinmetz, K.A., Kushi, L.H., Bostick, R.M., Folsom, A.R. &
Potter, J.D. (1994). Vegetables, fruit, and colon cancer in
the lowa Women's Health Study. American Journal of
Epidemiology. 139(1):1-15.
https://doi.org/10.1093/oxfordjournals.aje.a116921

Tansey M.R. & Appleton J.A. (1975). Inhibition of fungal
growth by garlic extract. Mycologia.  67:409—
413

Vlachopoulos. C., Hirata, K., Stefanadis, C., Toutouzas, P. &
O'Rourke M.F. (2003). Caffeine increases aortic
stiffness in hypertensive patients. Am J Hypertens.
Jan;16(1):63-6. https://doi.org/10.1016/s0895-
7061(02)03155-2. PMID: 12517685.

Wojcikowski, K., Myers, S. & Brooks L. (2007) Effects of
garlic oil on platelet aggregation: a double-blind
placebo-controlled crossover study. Platelets 18(1), 29-34

World Health Organization (2013). “Cardiovascular diseases

fact sheet,”
http://www.who.int/mediacentre/factsheets/fs317/en/ind
ex.html.

World Health Organization (2013). “Cardiovascular diseases,”
http://www.euro.who.int/en/what-we-do/health-
topics/noncommunicable-
diseases/cardiovascular-diseases/definition.

Yoshida, S., Kasuga, S., Hayashi, N., Ushiroguchi, T.,
Matsuura, H. & Nakagawa, S. (1987). Antifungal activity
of ajoene derived from garlic. Applied & Environmental

Microbiology, 53:615-617

Yousuf, S., Ahmad, A., Khan, A., Manzoor, N. & Khan, L.A.
(2011). Effect of garlic-derivedallyl sulphides  on
morphogenesis and hydrolytic enzyme secretion in

Candidaalbicans. Med Mycol. 49: 444-448.
https://doi.org/10.3109/13693786.2010.539629.

Zhang, Z.M., Zhong, N., Gao, H.Q., Zhang, S.Z., Wei, Y., Xin,
H., Mei, X., Hou, H.S., Lin, X.Y. & Shi, Q. (2006).
Inducing apoptosis and upregulation of Bax and Fas
ligand expression by allicin in hepatocellular
carcinoma in Balb/c nude mice. Chinese ~ Medical
Journal.119:422-425.

Zhang, W., Ha, M, Gong, Y., Xu, Y., Dong, N. & Yuan, Y.
(2010). Allicin induces apoptosis in gastric
cancer cells through activation of both extrinsic and
intrinsic pathways. Oncology Reports. 24:1585-159

AFNRJ | https://www.doi.org/10.5281/zenodo.15113838

Published by Faculty of Agriculture, Nnamdi Azikiwe University, Nigeria.

184


https://www.doi.org/10.5281/zenodo.15113838
https://doi.org/10.1089/jmf.2012.2275
http://feyz.kaums.ac.ir/article-1-3283-en.html
https://doi.org/10.1016/S0140-6736(07)61299-9
https://doi.org/10.1002/mnfr.200700062
https://doi.org/10.4081/dr.2011.e4
https://doi.org/10.4103/0973-7847.65321
https://doi.org/10.4103/0973-7847.65321
https://doi.org/10.1093/oxfordjournals.aje.a116921
http://www.who.int/mediacentre/factsheets/fs317/en/index.html
http://www.who.int/mediacentre/factsheets/fs317/en/index.html
http://www.euro.who.int/en/what-we-do/health-topics/noncommunicable-diseases/cardiovascular-diseases/definition
http://www.euro.who.int/en/what-we-do/health-topics/noncommunicable-diseases/cardiovascular-diseases/definition
http://www.euro.who.int/en/what-we-do/health-topics/noncommunicable-diseases/cardiovascular-diseases/definition
https://doi.org/10.3109/13693786.2010.539629

