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ABSTRACT

Garlic ( .), a bulb herbal plant had a history of several 
thousand years of human consumption and use, starting as a seasoning, 

considered this food an excellent health-promoting element. All that is be-

which are disease-preventing for many common diseases, from cancer, 
heart, and blood vessel disorders, metabolic disturbances, and blood pres-

fat-reducing properties, as proven in several in vitro, in vivo, and clinical 
studies. In this article, the importance of garlic & its active sulfur com-
pounds was investigated, according to previous studies. Also, the health 

INTRODUCTION

Garlic ( -
eral thousand years of human consumption and use, starting as a season-
ing, traditional treatment, and a portion of functional food [1]. The Codex 
Ebers, one of the oldest information sources for medical texts mentioned 
garlic as therapy and included it in a lot of medication recipes. In old tra-
ditional Asian medicine, garlic has been prescribed to help patients with 



breathing and digestive problems. Several documents highlight garlic as a 
[1]. The consuming part 

can be the root, leaves, or bulb itself. It can also be fresh green, dried, or in 
the form of a powdered spice or its extract oil. All examined parts contain 

-
tamyl-S-alkenyl-L-cysteine, S- alkenyl-L-cysteine sulphoxides, alliin, and 
ajoene [2]. 
consumption of garlic alliinase is released and converted into allicin which 
is unstable and rapidly deconstructs into other products, including dithi-

 [3]. -
ponent in cancer prevention. S-Allylcysteine (SAC) is a stable compound 

-
 

The mechanism of action of garlic is wide branched. The therapeutic re-
sults of garlic are remarkable. The presence of some biologically active 

-
pounds [4]. Several in vitro and in vivo experiments have shown that these 
compounds can modulate various signaling pathways, improving the net-

-
erties, chemo-preventive, antiproliferative, anti-angiogenic, antidiabetic, 
immunomodulatory, anti-obesity, antibacterial properties and cardiopro-

[2]. In Egypt, garlic’s abilities as a chemotherapeutic agent 
against tumors have been 3500 years ago [5]. A lot of food processing ap-
proaches were working on manufacturing techniques to decrease the loose 
of the functionality of garlic’s major compounds [6]. Various manufactur-
ing techniques (during dehydration, chopping, and packaging) were dis-
cussed in related articles to play an important role in garlic preservation. 

handling garlic & its multiform products [7].

This article represents a summary of studies that investigated the roles of 
garlic as a functional and medicinal food. Also, discusses the promise of 
using garlic’s bioactive compounds can lead to improvement between nat-
ural food therapy and pharmacological drugs.



 The chemical combination of garlic bulbs .
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shown in Table 1. While the active main organosulfur components of gar-
-
-

ine (SAC) and S-allyl-cysteine sulfoxide (alliin). Alliin or S-allyl-cysteine 
sulfoxide . During 
the consumption of garlic, alliinase is released and converted into allicin 
when it enters the body to form bi-products [3]
the health-promoting properties of garlic for the human body. The health 

-
pounds .

. The chemical structural form of the main organosulfur 
compounds in garlic [10].



In general, these bioactive compounds vary in their bioavailability and 
digestibility and their levels can vary depending on whether the garlic is 
fresh, cooked, dried, or chopped [4]
aims to determine the residues of garlic components in the body, after oral 
consuming 1-3 grams of fresh garlic, organosulfur compound (diallyl di-

-

thiosulfate [11].
-

active components have been also included [12]
defense mechanisms of garlic against plant pests, and pathogens have also 
been shown in laboratory experiments to prevent cell damage and plant 
tissue lesions [13].

and saponins appear as major antioxidant compounds  While 

full of branches (pathway regulation) and side products (minor products) 
[9].

properties [10]. -
-

ity. [16]. 
linoleate which controlled the number of oxidative chemicals (nitric ox-

through their pathway either by inhibiting the transcription factor or en-
 Also, garlic supplements 

-
macological research [16]. 



During the research on the antibacterial and antifungal properties of gar-

, and . 
Also, the oil extracted from the fresh plant got the ability to prevent the 
production of toxins from bacteria and may limit the growth of 

,  and  by destroying the 
formation and the metabolic pathway of bacterial cells -
more, in a clinical trial, the treatment of raw garlic inhibited 

 in the stomach of patients with  infection [13].

During eating products containing garlic, organosulfur compounds (e.g., 

-
-

-
sponses  

-
hibit platelet aggregation and any risk factors along with heart diseases. All 

2
S) and inhib-

and oxidative stress  The anti-hypertension mechanisms of garlic 

have suggested that garlic supplementation can reduce atherosclerosis or 
prevent cardiovascular events, such as myocardial infarction or stroke but 
the exact technique is still not fully understood 

In the elderly category, ingredients such as S-allyl mercaptocysteine stood 
out. Where they help activate the role of antioxidants in the body. Which 

because of its association with nerve impulses and brain function . 
The sector of garlic as a hypoglycemic agent is based either on stimulation 

-
creases insulin sensitivity or the release of bound insulin which controls 



Vit. C plays an important role in controlling and maintaining the sugar lev-
el in the blood [21]. Garlic oil, obtained from steam distillation of Allium 
sativum enhances insulin and glucose tolerance. It also enhances skeletal 
muscle glycogenesis . Allicin in combination with sulfur-contain-
ing amino acid, will create a pathway involved in the regulation and in-
crease the blood insulin concentration by preventing the inactivation of 
insulin by the liver. Garlic functions as an insulin secretagogue or insulino-
tropic in diabetic rats . A study by Sudhakar et al., (2021) demon-
strated in Table 2 used supplements containing garlic in the management 
of type 2 diabetes mellitus and reducing diabetic complications [21].

[19]. The anticancer actions have been divided into the following catego-



 Summary of clinical trials of herbal medicine in diabetic 

patients [21].

TRIALS

AGE 
-

-
PLI-CAT-

(G
ar

lic
 ta

bl
et

)

Allicin combines 
with cysteine and 
enhances serum 
insulin.

Inhibiting the 
forming of ad-
vanced glycation 

(AGEs)

It increases the 
pancreatic se-
cretion of insu-
lin from the beta 
cells.

Type 2 Dia-
-

tus patients

25-70 
years

Improve 
the glyce-
mic control 
by improv-
ing the 
glycemic 
index and 
maintaining 
a glucose 
level

Gastric 
irritation

Direct hypogly-
cemic action, 
fasting blood glu-
cose level and se-
rum fructosamine 
are decreased sig-

Type 2 di-
abetes ath-
erosclerosis 
patients

34-62 
years

glucose 
level was 
decreas-
ing, and 
serum fruc-
tosamine 
was declin-
ing.



In the initiation phase of cancer progression, it inhibits vital phytochemi-

In the second phase (promotion), it cuts the reproduction cycle of phyto-
chemicals that lead to stopping the propagation of cells by folding protein 

-
tochemicals causes changing cell pathways, including antiproliferation, 
apoptosis, and immunocompetence [19].

Previous in vitro studies have used the extraction material from garlic in 

-
gens [19]. -
latory antioxidants, vitamin E, and superoxide dismutase. While reducing 
glutathione, glutathione peroxidase, and peroxidation of lipids  

-

-
so dimethylamine which consider toxic carcinogen-forming elements 

 Additionally, the ajoene component causes an accumulation and 
activation of misfolded protein aggregates in cancer cells 
all that, garlic’s functional components consider blockers and regulators 

-
tation of the tumor between organs by inhibiting toxic chemicals or in-

 When cancer is invasive and metastatic, even immune evasion, 
growth, and proliferation can be happening. Garlic here is involved in the 
induction of apoptosis (death) of damaged cells by an increased splitting 

developing tumors was noticed . In vitro level, recent studies 
represent an idea that  (garlic) has antiproliferative charac-
teristics and apoptotic activities on carcinoma cell line A498 located in the 

of a toxic level was detected . At the same level, the combination 



of S-ally cysteine from  and lycopene from tomatoes can 
form suppress chemically induced gastric cancer progression . The 

-

chemo or radiotherapy, by suppressing symptoms after sessions. This re-

garlic extraction. Recent information indicated that the phytochemicals of 

cells with no damage to normal cells [19].  

Seventeen active organosulfur compounds are found in garlic essential oil, 

-
siders that these essential oils are a valuable natural antivirus source and 
can help prevent coronavirus invasion into the human body Since 

even some research has worked to produce drugs that help stimulate the 
human immune system [27].

pharmaceutical drug from garlic was produced that contains allicin orga-
-

accumulation. The garlic was smashed to be used for sores in the mouth 
and throat, while these days it can be used in toothpaste to prevent related 
problems [2]. It is also good for hair growth (since it consists of vitamin 

and hair treatment products contain sulfur as an additive from garlic), for 
 

Garlic also helps in removing the  parasite from the intes-
tinal tract. Antimicrobial activity: the allicin consists of organosulfur com-
pounds which are the most important for antimicrobial properties  

for treating cancer using traditional medicinal plants 



CONCLUSION 

Garlic ( .) is a herbal plant used worldwide and considered 
a food, seasoning and old cultural (medicinal) treatment for the prevention 
of infectious diseases since antiquity. Through research, the food scienc-
es and pharmaceutical industries have developed links between garlic’s 

-
tions and have lipid-lowering properties have also been studied, as shown 

-

functional and medicinal food.
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