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INTRODUCTION

Throughout history, many different cultures have
recognized the potential use of garlic for prevention and
treatment of different diseases'. Recent studies support the
effects of garlic and its extracts in a wide range of
applications?3. These studies raised the possibility of
revival of garlic therapeutic values in different diseases.
Different compounds in garlic are thought to reduce the risk
of bacterial infections!’. The use of garlic in treating
infections is a long-standing tradition in many cultures®®.
However, it was not until recent years the exact reason why
garlic has so much antibacterial, antifungal and antiviral
properties were studied*.

Allicin is the most prominent compound found in garlic
and has excellent antimicrobial functions. It is the most
active compound in garlic which gives it these properties®.
Allicin is highly effective against MRS (Multidrug
Resistance Strains) bacterias which makes it highly
valuable for the medical community. Another component
found in garlic called as Ajoene is also capable of treating
fungal infections such as athlete’s foot which many people
suffer from worldwide’. Garlic extract can also be used for
the treatment of influenza and herpes viruses and can
deliver positive results.This compound can easily eradicate
bacteria by resisting the production or blocking the
enzymes that are directly responsible for several vital
functions of the bacteria such as energy production and cell
structure formation. Without the necessary energy, the
bacterias will die off in no time”2. Allicin can also actively
inhibit the formation of biofilms which is one of the major
defence mechanisms employed by bacterias and fungus.
The formation of biofilms makes the treatment of these
infections very difficult and garlic can be used to prevent
the formation of biofilms®3,

The antibacterial activity of garlic is widely attributed
to allicin. It is known that allicin has sulfhydryl modifying
activity and is capable of inhibiting sulfhydryl enzymes.
Cysteine and glutathione counteract the thiolation activity of
allicin®. Garlic extract and allicin have been shown to exert
bacteriostatic effects on some vancomycin-resistant
enterococci. An inhibitory synergism was observed when
used in combination with vancomycin. It is thought that
allicin modifies the sulfhydryl groups on the enzymes of the

TN1546 transposon, which encodes vancomycin
resistance, enhancing susceptibility to vancomycin®. The
antibacterial effect of different concentrations of garlic
extract against human dental plague microbiota has been
shown in vitro study. The synergism between ciprofloxacin
with garlic extract has been shown, but not between
ampicillin and the garlic extracts. The cloves of garlic and
rhizomes of ginger, extracted with 95% ethanol, suggested
to have anti-bacterial activity against multi-drug clinical
pathogens and can be used for prevention of drug resistant
microbial diseases®®.

Mechanism of action of Allicin: Allicin (diallylthiosulfinate)
is a defence molecule from garlic (Allium sativum L.) with a
broad range of biological activities?. Allicin is produced
upon tissue damage from the non-proteinogenic amino acid
allin (S-allylcysteinesulfoxide) in a reaction that is
catalyzed by the enzyme alliinase. Current understanding
of the allicin biosynthetic pathway will be presented in this
review!?. Being a thiosulfinate, allicin is a reactive sulfur
species (RSS) and undergoes a redox-reaction with thiol
groups in glutathione and proteins that is thought to be
essential for its biological activity*. Allicin is physiologically
active in microbial, plant and mammalian cells. In a dose-
dependent manner allicin can inhibit the proliferation of
both bacteria and fungi or kill cells outright, including
antibiotic-resistant strains like methicillin-
resistant Staphylococcus aureus (MRSA). Furthermore, in
mammalian cell lines, including cancer cells, allicin induces
cell-death and inhibits cell proliferation. In plants allicin
inhibits seed germination and attenuates root-development.
The majority of allicin’s effects are believed to be mediated
via redox-dependent mechanisms?®.

CONCLUSION

Garlic and shallots are safe and rich sources of biologically
active compounds with low toxicity. Further studies are
needed to confirm the safety and quality of the plants to be
used by clinicians as therapeutic agents.Our aim in
preparing this paper was to show the traditional usage and
previously confirmed pharmacological effects of garlic
along with shallots as two of the most well-known medicinal
plants in Iran and to illustrate their potential to be used as
novel sources for development of new drugs based on the
most recent associated studies. As it is shown in this study,
garlic has a wide range of pharmacological -effects
including antibacterial and antimicrobial, among these
biologically active compounds, allicin, allyl methyl sulfide,
DTS, and ajoene have been shown to be the main
responsible compounds for the antifungal, antibacterial,
antiprotozoal, and antiviral effects of garlic, respectively. It
is evident from this study that A. sativum may exert toxicity
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only at high doses and that there have been few reports of
intoxications following the ingestion of garlic.
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