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Abstract

Introduction: Breast cancer is the most common type of cancer in women.
Garlic and ginger have been widely studied as antioxidant agents. In this
study, we investigated the combined effect of garlic and ginger on BALB/c
mice with breast cancer.

Materials and Methods: Breast tumor—bearing female mice were divided
into 7 groups: 1 group receiving normal saline, 2 groups receiving different
doses of ginger extract (100 and 500 mg/kg), 2 groups receiving garlic
extract (50 and 100 mg/kg), 1 group receiving tamoxifen (10 mg/kg), and 1
group receiving garlic (100 mg/kg) and ginger (500 mg/kg) together. The
treatments were administered intraperitoneally for 3 weeks. After this period,
the size of tumor, glutathione transferase levels, and expression of ABCG2
and SPARC genes were measured.

Results: Tumor size significantly decreased in all groups. The level of
glutathione transferase increased in all groups, and this increase was
significant except in the groups receiving garlic and ginger at a dose of 100
mg/kg. The expression of SPARC, a biomarker for cancer, was significantly
reduced in all groups. The expression of ABCG2, encoding the breast cancer
resistance protein, decreased in all groups, and this decrease was significant
in groups receiving garlic at 50 mg/kg and tamoxifen.

Conclusion: Garlic and ginger can be useful in the treatment of cancer. This
anticancer action is probably mediated through the antioxidant mechanism
and inhibition of the expression of genes responsible for drug resistance in
cancer. The simultaneous use of garlic and ginger did not produce a
synergistic effect. Therefore, further studies are needed to determine the
required doses as well as the mechanisms of this action.
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Introduction
Breast cancer is the most common type of

cancer in women. Many plants have been
investigated in the treatment of cancer,
including garlic and ginger. Ginger
(Zingiber officinale Roscoe) is commonly
used to treat several common ailments (1).
In recent years, it has been found that it has
anticancer activities. For example, the
methanol extract of ginger has shown an
inhibitory effect on proliferation and colony
formation in MDA-MB-231 cells (2).
Garlic (Allium sativum L.) is one of the
oldest and most important medicinal plants
used in the treatment of several common
diseases such as colds, flu, and high blood
pressure. Garlic 1s also effective in
preventing cancer (3). Many studies have
been conducted on the effect of garlic and
ginger in the treatment of breast cancer.
Since the simultaneous use of garlic and
ginger can have a synergistic effect in the
treatment of the disease, we used a
combination of the extracts of these plants
in the treatment of breast cancer and
investigated its signaling pathways.

Materials & Methods
Aqueous extracts of garlic and ginger were
prepared. Fifty-six female BALB/c mice
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with breast cancer were divided into 7
groups including 1 group receiving normal
saline, 2 groups receiving different doses of
ginger (100 and 500 mg/kg), 2 groups
receiving garlic (50 and 100 mg/kg), 1
group receiving tamoxifen (10 mg/kg), and
1 group receiving a mixture of garlic (100
mg/kg) and ginger (500 mg/kg). The
treatments were administered
intraperitoneally for 3 weeks. After this
period, the size of tumor, glutathione
transferase levels, and expression of
ABCG2 and SPARC genes were measured.

Results

Tumor size significantly decreased in all
groups. The level of glutathione transferase,
as an antioxidant, increased in all groups,
and this increase was significant except in
the groups receiving garlic and ginger at a
dose of 100 mg/kg. The expression of
SPARC, a biomarker for cancer, was
significantly reduced in all groups. The
expression of ABCG2, encoding the breast
cancer resistance protein, decreased in all
groups, and this decrease was significant in
groups receiving garlic at 50 mg/kg and
tamoxifen.
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Figure 1: Tumor size in all groups
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Figure 2: Sparc and ABCG gene expression and GST level in all groups
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Discussion

Natural compounds mediate anticancer
effects through multiple pathways. Garlic
extract has also been reported to increase
the anticancer effect of tamoxifen in mice
(4). There are also reports on the therapeutic

properties of ginger, including anti-
inflammatory, antioxidant, antidiabetic,
anti-arthritis, anticancer, and
antineurodegenerative  properties  (5).

Synergistic actions by two or more dietary
chemicals are defined as therapeutic effects
that are greater than what would be
expected from the simple addition of either
chemical (6).

In the present study, ginger, garlic, and their
combination caused a significant reduction
in tumor size, with the group receiving
garlic at 100 mg/kg showing a greater
decrease than the rest of the groups.
Capasso et al. (7) showed that garlic
prevented oxidative damage by limiting the
effect of free radicals. In our study, the
administration of garlic at 50 mg/kg
increased the amount of this enzyme. There
are also reports of ginger’s antioxidant and
anticancer properties. It has been reported
that patients who continuously consumed
ginger extract had an increase in the level of
antioxidant enzymes and a decrease in the
level of oxidative stress in the blood (8). In

our study, ginger at 500 mg/kg increased the
amount of this enzyme. The combined
administration of garlic and ginger did not
this enzyme further. Maybe
different dosing is needed for eliciting this
which needs

increase

synergistic effect,
investigation.

SPARC (secreted protein acidic and rich in
cysteine) is a glycoprotein. The SPARC
gene overexpression correlates with poor
prognosis. In our study, the
expression level of this gene showed a
significant decrease in all treatment groups

morec

tumor

compared with the control group.

ATP-binding cassette (ABC) sub-family G
member 2 (ABCG2) is known as the breast
cancer resistance protein (9). Our study
showed decreases the
ABCG2, which was significant only in the
group receiving garlic at 50 mg/kg and
tamoxifen. Maybe more studies are needed
to examine different doses of these factors.

in expression

Conclusion

The use of garlic and ginger can be useful
in the treatment of cancer. Our study
showed that the administration of garlic and
ginger reduces tumor size, which is
probably  through  the  antioxidant
mechanism and the inhibition of the
expression of genes responsible for drug
resistance in cancer. The simultaneous use
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of garlic and ginger did not cause greater
changes. Therefore, more studies are

effective doses of these extracts, as well as
the mechanisms of action involved.
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needed to determine the necessary and
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