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Article Information  ABSTRACT 
Received: 16th December 2023  Since the early beginning of mankind, medicinal plants have played a crucial role in human healthcare, 

serving as ingredients in traditional medicines, spices, and food components. Among these botanical 

treasures is Allium sativum L., commonly known as Garlic, a highly revered herb and spice derived 

from tubers. Garlic is a valuable herb with a rich history of culinary and traditional medicinal 

applications worldwide. Extensive scientific investigation has explored the wide array of biological 

activities associated with A. sativum, including its antioxidant, blood sugar-regulating, anti-

inflammatory, cholesterol-lowering, anti-cancer, antithrombotic, antidiabetic, antihypertensive, 

obesity-regulatory, antimicrobial, and liver-protective properties, as substantiated by previous studies. 

A. sativum is renowned for its effectiveness in addressing a wide range of health issues, including 

cardiovascular conditions, cancer progression, rheumatism, diabetes, intestinal parasites, bloating, 

colic, dysentery, liver disorders and various other ailments. This review thoroughly examines updated 

data till last year of both traditional and therapeutic activities including anti-inflammatory, anti-cancer, 

and antimicrobial of Allium sativum. 
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INTRODUCTION 
Garlic, botanically identified as Allium sativum L., belongs to the 
Amaryllidaceae family and has its roots in Asia. It is cultivated 
on a wide scale in various parts of the world, including Egypt, 
Mexico, China, and Europe. Notably, garlic holds a prominent 
place in the diet and traditional medicine of Iran, with various 
parts of the plant, including its leaves, flowers, and cloves, being 
utilized for medicinal purposes [1]. It's intriguing to observe that 
garlic's medicinal efficacy has been recognized and harnessed 
for more than 5,000 years. Garlic has garnered a significant 
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reputation in the folkloric traditions of numerous societies as 
both a preventative and remedial remedy. Historical accounts, 
such as those found in the Bible and various literary sources 
from civilizations like the Chinese, Egyptians, Greeks, Indians, 
Israelis, and Babylonians, indicate that garlic was employed in 
ancient times to address a diverse range of ailments, 
encompassing conditions such as leprosy, diarrhea, constipation, 
asthma, fever, and infections [2]. In India, A. sativum is utilized 
to manage fever and cough and is externally used to alleviate 
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issues like scabies, premature hair graying, and eczema. 
Additionally, it is used to alleviate inflammation in cases of 
tetanus and lung ailments [3]. In Pakistan, people ingest plant 
extracts to address stomach issues, respiratory conditions, and 
fevers. In a few Asian and South Asian countries, mainly in 
Nepal, this plant is applied externally to address various health 
issues, including fevers, liver ailments, diabetes, dysentery, 
tuberculosis, high blood pressure, facial paralysis, and 
bronchitis. Furthermore, the plant is recognized in Africa for its 
purported antibiotic, antiviral, hypolipidemic, hypoglycemic, 
and antithrombotic qualities [3–5]. In World War II, garlic was 
utilized to address soldiers' injuries due to its antimicrobial 
properties. Recently, a plethora of epidemiological, 
experimental, and clinical data has unveiled the manifold health 
advantages of garlic and its derivatives. These benefits 
encompass reducing blood lipid levels, lowering blood pressure, 
and inhibiting the growth of various microbes, including viruses, 
fungi, and bacteria. [6,7]. Furthermore, we reviewed the 
bioactive compounds of garlic (Figure 1) 

 
Figure 1: Chemical structure of bioactive constituents present in 
garlic. 
 
METHODOLOGY 
The authors of this review article meticulously scoured the 
literature for pertinent publications on the impact of blood 
glucose (BG) on human health conditions. Their search 
encompassed primary data, authoritative books, and national and 
international journals up to October 2023. Furthermore, they 
performed thorough data inquiries on various online platforms. 
When crafting this review article, the primary references were 
drawn from reliable sources, including Google Scholar, Web of 
Science, Scopus, NCBI, Science Direct, ResearchGate, Medline 
(PubMed), and other reputable journal publishers. 
Bio Applications of Garlic 

Traditional uses of garlic (Allium sativum L) 
Garlic, known for its pungent flavor, is a crucial bulb vegetable 
extensively employed worldwide as a seasoning and flavor 
enhancer. The primary contributors to its sharp taste and spicy 
scent are organosulfur compounds such as allicin and DADS. 
Garlic finds wide application in culinary practices, particularly 
in preserving dried foods and certain soup varieties, and it can 
be harnessed in its fresh and dehydrated forms [8]. Historically, 
garlic and its associated compounds have been recognized for 
their diverse biological properties, which encompass 
anticarcinogenic and antioxidant effects [9], renoprotective, 
antibacterial, anti-atherosclerotic, antidiabetic, antifungal [10], 
and antihypertensive activities [11]. Furthermore, garlic has a 
history of application in traditional medicine for addressing 
issues such as digestive discomfort, respiratory and urinary tract 
infections, and cardiac problems have been observed. This 
substance has demonstrated characteristics such as aiding 
digestion, reducing fever, inducing relaxation, enhancing libido, 
and promoting increased urine production [12]. 
 
Pharmacological activities of garlic (Allium sativum L) 
Pharmaceutical research and clinical studies have extensively 
explored the ethnopharmacological uses of A. sativum. In the 
following section, we will delve into the pharmacological 
characteristics of A. sativum L, commonly known as Garlic. 
 
Antibacterial Activity 
The potency of garlic's antimicrobial properties is associated 
with the actions of allicin, which has been noted for its ability to 
combat a broad spectrum of microorganisms, encompassing 
antibiotic-resistant bacteria, as well as both Gram-positive and 
Gram-negative bacteria like Shigella and Escherichia coli [13], 
Staphylococcus aureus, and Pseudomonas aeruginosa [14], S. 
faecalis, Streptococcus mutans, S. pyogenes, Klebsiella 
aerogenes, Salmonella enterica, [15], Mycobacteria, Vibrio, 
Enterococcus faecalis and Proteus vulgaris [16]. Different garlic 
extracts, including aqueous, chloroform, methanolic, and 
ethanolic extracts, exhibited varying levels of effectiveness in 
inhibiting the growth of various pathogenic bacteria. Notably, 
one study demonstrated that the ethanolic garlic extract had a 
more pronounced inhibitory effect on E. coli and S. typhi than 
the aqueous extract, which displayed minimal to no inhibitory 
effects [17]. In their research, Meriga and colleagues observed 
that an aqueous garlic extract exhibited antibacterial properties 
against both Gram-negative strains. On the other hand, the 
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methanolic garlic extract exhibited antimicrobial efficacy 
against all the tested strains except S. aureus [18]. Significantly, 
the hexane, ethyl acetate, and chloroform extracts showed no 
antibacterial effects in this investigation. In contrast, garlic 
extracts not only restrained the growth of enterotoxigenic E. coli 
strains and other detrimental intestinal bacteria, which are the 
primary culprits behind diarrhea in humans and animals, but also 
demonstrated the ability to counteract the toxins generated by 
bacterial infections [19]. Allicin's antimicrobial properties are 
attributed to its chemical interaction with enzymes containing 
thiol groups, including thioredoxin reductase and alcohol 
dehydrogenase. This interaction involves the oxidation of 
cysteine residues in proteins under typical physiological 
conditions. Allicin displays a biocidal activity that depends on 
the dosage and can disrupt the essential metabolism of cysteine 
proteinase. Consequently, this disruption eliminates eukaryotic 
cells, as thiol groups are universally found in all living cells [20]. 
 
Antioxidant Activity 
Based on research findings, A. sativum exhibits significant 
antioxidant characteristics. An investigation compared the 
antioxidative attributes of fresh and cooked garlic cloves and 
observed that uncooked garlic displays potent antioxidant 
potential, whereas prepared garlic cloves exhibit substantial 
antioxidant effects, primarily through the decolorization of β-
carotene [21]. The use of ethanolic garlic seedling infusion in 
experiments involving HT22 rodent hippocampus cell culture 
demonstrated its antioxidant properties through its ability to 
scavenge DPPH radicals and reduce ROS production [22]. 
Extracts obtained from aged garlic (AG) and non-aged garlic 
(NG), using different solvents, displayed remarkable antioxidant 
properties.  
 
These properties were assessed through various radical 
scavenging tests like ABTS and DPHH [23]. In contrast to garlic 
extracts from multiple cloves (MCG), those from single cloves 
(SCG) exhibited a significantly improved capacity to neutralize 
DPPH and superoxide radicals. Furthermore, SCG demonstrated 
increased resistance to CCl4-induced hepatotoxicity compared 
to MCG, suggesting its potential as an effective alternative 
treatment for severe oxidative hepatotoxicity [24]. 
 
Anticancer Activity 
Among various raw vegetable extracts tested against multiple 
cancer cells, raw garlic extract displayed the highest efficacy and 

remarkable specificity as an anticancer treatment, with no 
discernible impact on non-cancerous cells [25]. Garlic extracts 
have been associated with their capacity to hinder cell growth 
and proliferation, control the metabolism of carcinogens, 
encourage apoptosis, and deter angiogenesis, invasion, and 
migration, all contributing to their anticancer attributes [26]. 
This, in turn, mitigated the adverse effects of anticancer agents. 
Intriguingly, it was reported in 1960 that tumor cells could be 
eliminated when placed in an allicin solution [27]. Allicin, 
extracted from garlic, has been documented for its ability to 
inhibit the spread of colorectal cancer by bolstering the immune 
system, impeding the development of tumor blood vessels, and 
reducing the expression of the surviving gene, thus promoting 
apoptosis in cancer cells.  
 
Additionally, it exhibits potential for improving the management 
of pancreatic cancer by reversing gene silencing and curbing the 
proliferation of cancer cells [28]. Fleischauer and Arab [29] 
noticed in their study that the consistent consumption of garlic 
inhibits the spread of various types of cancer in the body, such 
as lung cancer and prostate cancer. In their research, Piscitelli 
and colleagues [30] found that ingesting garlic supplements for 
three weeks led to a 50% decrease in the plasma levels of 
saquinavir in healthy individuals. Furthermore, Z-ajoene 
exhibits anti-proliferative effects on various cancer types, 
including the inhibition of proliferation in human breast cancer 
cells and glioblastoma multiforme cancer stem cells [26]. 
Moreover, it was noted that it triggered apoptosis in human 
leukemic cells by stimulating peroxide production and activating 
caspase-3-like and caspase-8 activities. [31]. 
 
Antifungal Activity  
The limited progress in developing new antibiotics, along with 
the scarcity of antifungal drugs that effectively kill fungi by 
inhibiting ergosterol synthesis, has created a necessity to 
investigate natural sources for phototherapeutic agents 
possessing unique targets and mechanisms of action [32]. When 
diluted in both aqueous and ethanol solutions, the garlic extracts 
demonstrated complete inhibition (100%) of botrytis cinerea at 
their respective higher concentrations of 80% and 60%. At an 
80% concentration, the aqueous and ethanol-diluted extracts 
inhibited Penicillium expansum by 96.21% and 99.21%, 
respectively. Notably, ethanol-diluted extracts exhibited greater 
efficacy against Neofabraea alba, with the 80% ethanol extract 
achieving a 79.63% inhibition rate. When the ethanolic garlic 
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extracts were tested against A. flavus, A. niger, and C. herbarum, 
they displayed inhibition diameters of 3.766cm, 4.750cm, and 
1.883cm, respectively, after a seven-day incubation period on 
PDA medium. In contrast, the inorganic water-based extraction 
medium yielded garlic extract inhibition diameter growths of 
0.934cm on A. flavus, 0.884cm on A. niger, and 5.750cm on C. 
herbarum after seven days of incubation [33].  
 
The study revealed that the average zone of inhibition for 
Candida albicans was 28.0±1.0 mm when treated with aqueous 
garlic extract and 27.5±0.5 mm with clotrimazole. This finding 
suggests garlic juice exhibits comparable or potentially superior 
efficacy against Candida albicans compared to a conventional 
commercial antifungal medication [34]. It was noted that the 
aqueous garlic extract displayed a more significant inhibition 
zone against Aspergillus niger, measuring 41.0±4.0 mm, 
compared to 22.5±1.5 mm with 4% clotrimazole. Both the 
aqueous and methanolic extracts of A. sativum demonstrated 
antifungal properties against nearly all the tested strains of 
Candida albicans [35]. 
 
Anti-Inflammatory Activity  
Garlic extracts have been shown to possess the capacity to 
induce anti-inflammatory responses. A study found that 
applying garlic treatment effectively diminished the 
inflammation and liver damage from Eimeria papillata 
infections. An allicin-derived lead compound was identified as a 
promising initial candidate for creating anti-inflammatory 
medications that have reduced side effects. An additional 
research study demonstrated that thiacremonone, a sulfur 
compound derived from garlic, can potentially curb 
neuroinflammation and the formation of amyloids by 
suppressing NF-κB activity. This suggests its potential 
application in addressing neurodegenerative inflammation-
related diseases [36]. The anti-inflammatory properties of aged 
black garlic (ABG) directly inhibited the TLR4 signaling 
pathway in macrophages. This inhibition resulted in decreased 
nuclear NF-kB levels and increased levels of NF-kB and I-B 
within the cytosol, which were observed in RAW264.7 cells 
activated by LPS [37]. 
 
Antidiabetic Activity 
If not properly managed, diabetes can lead to memory issues, 
kidney disease, and heart-related conditions [38]. In a clinical 
study, individuals diagnosed with type II diabetes and 

hyperlipidemia were administered a daily dose of 900 mg of 
garlic supplements to investigate their potential impact on 
diabetes. The findings revealed that this dosage reduced 
cholesterol levels, fasting blood sugar, and serum lipids [39]. 
Allicin, cysteine sulfoxide, allyl propyl disulfide, and various 
compounds were found to lower blood sugar levels by inhibiting 
the liver's activation of insulin, promoting the secretion of 
insulin from pancreatic beta (β) cells, liberating insulin from its 
bound states, and enhancing cellular responsiveness to insulin 
[39]. 
 
Antithrombotic Activity 
Several compounds extracted from garlic, such as polysulfides 
and notably allicin, have been associated with antithrombotic 
effects [40]. The primary role of the fibrinolytic system is to 
disperse fibrin clots throughout the bloodstream, and this 
process is regulated by two key factors: PAI-1 (plasminogen 
activator inhibitor-1) and PAI-2 (plasminogen activator 
inhibitor-2) [41]. It has been established that allicin and ajoene 
exhibit antithrombotic effects [42,43].  
 
Antihypertensive Activity 
Garlic powder has been shown to effectively lower blood 
pressure, mitigate the risk factors associated with cardiovascular 
diseases, and help manage related cardiovascular conditions 
[44]. Individuals who incorporated garlic essential oil 
supplements into their diets exhibited enhanced resilience 
against low-density lipoprotein oxidation, implying the potential 
anti-atherosclerotic attributes of the substance [45]. High blood 
pressure is a notable contributor to the risk of cardiovascular 
disease. Evidence indicates that individuals who increase their 
garlic intake might experience a reduction in their blood pressure 
[46,47]. Garlic boosts the production of nitric oxide and 
hydrogen sulfide, leading to vasodilation [48]. 
 
Anti-obesity Activity 
Garlic extracts have been linked to anti-obesity benefits, 
attributed to their ability to activate AMPK, increase 
thermogenesis, and reduce the expression of genes related to 
adipogenesis [49]. Garlic essential oil, like DADS, reduced 
obesity by inhibiting lipogenic enzymes, and both substances 
also contributed to the reduction of hyperlipidemia [50]. 
Nevertheless, through its ability to reduce the expression 
miRNA-335, DATS effectively prevented weight gain and the 
buildup of white adipose tissue [51]. 
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Adverse effects of Garlic (allium sativum L.) 
Garlic (Allium sativum L.) has been shown in some recent 
research to have various conventional and therapeutic benefits 
on the human body. Still, we must also be aware of its limitations 
and side effects. Allium sativum L. has been linked to unpleasant 
body or breath odour in recent investigations, and the German 
Commission E report verified that "garlic odour may permeate 
the breath and skin" [52]. A few reports also indicate garlic has 
a well-known allergy propensity, with diallyl disulfide being 
recognized as the primary allergen [53]. An unidentified high 
molecular weight protein found in garlic is thought to cause 
systemic allergic responses [54]. Numerous intricate 
cardiovascular effects, including antiplatelet, antithrombotic, 
and fibrinolytic activity, are provided by garlic [55, 56]. 
 
Future direction and perspective 
Garlic has been known for its antimicrobial, antioxidant, and 
anti-inflammatory properties, and research has explored its 
potential in combating various infections. Future pharmaceutical 
developments might focus on harnessing garlic's natural 
compounds to create novel antimicrobial drugs, especially in the 
context of increasing antibiotic resistance and the antioxidant 
and anti-inflammatory properties of garlic may be explored 
further for developing drugs that target oxidative stress and 
inflammation, which are implicated in various chronic diseases, 
including neurodegenerative disorders and certain types of 
cancer. 
 
CONCLUSION 
Allium sativum, a cherished culinary herb and a medicinal 
treasure, is famous for its rich nutrient profile and multifaceted 
health advantages. It boasts an impressive range of traditional 
and pharmacological properties, including antibacterial, 
antioxidant, anticancer, antifungal, anti-inflammatory, 
antihypertensive, antithrombotic, and anti-obesity attributes. 
Major phytochemicals such as flavonoids and polyphenols show 
potential health benefits in the realms of cancer and 
cardiovascular well-being. While significant strides have been 
made in comprehending its phytochemistry and medicinal 
properties, the prudent use of garlic as a seasoning is paramount 
for reaping its therapeutic benefits while mitigating unintended 
consequences.  
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