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ABSTRACT

Melanoma is the most aggressive and fatal type of skin cancer caused by
the uncontrolled proliferation of melanocytes. The ineffectiveness of existing therapies has encouraged
researchers to use herbal medicines. Amygdalin is a natural cyanogenic glycoside that is found in fruits
and seeds of different plants and has antiproliferative, antioxidant, and immune-regulating activities.
In this study, we aim to evaluate the effect of amygdalin against murine melanoma cancer cell line and
normal human fibroblast cells.

[VETELE The murine melanoma cancer cell line (B16F10) and human foreskin fibroblasts (HFF) cells
were exposed to different concentrations of amygdalin and dacarbazine (a standard anticancer drug) for
24 and 48 hours. The half-maximal inhibitory concentration (IC, ) of amygdalin was obtained using the
MTT assay and analyzed in GraphPad Prism and Excel applications.

[{EEMTE Amygdalin had a high cytotoxic effect on the melanoma cell line within 48 hours of exposure,
which is comparable to the cytotoxicity of dacarbazine at the same time. Amygdalin had no cytotoxic

Keywords: effect on HFF cells, while dacarbazine caused a high toxicity on HFF cells.

Amygdalin, [@TEIERY Amygdalin, by inhibiting the proliferation of cancer cells in a dose-dependent manner, may
Melanoma, Skin, prevent the adverse effects of chemical drugs on healthy cells and can be an appropriate treatment op-
Neoplasms tion for melanoma.
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Introduction

elanoma is the most aggressive and
fatal type of skin cancer caused by un-
controlled proliferation of melanocytes.
The most common form of melanoma is
cutaneous melanoma, but it can also involve mucosal sur-
faces, thoracic ducts, eyes, inner ear, and leptomeninges.
The ineffectiveness of existing therapies has encouraged
researchers to use herbal medicines. Amygdalin, which
belongs to the cyanogenic glycoside family, is found in
the seeds of plants such as apricots, peaches, and cherries.
It has been shown that amygdalin has anti-tumor proper-
ties against many cancers such as colon, breast, and lung
cancers. Amygdalin is a natural cyanogen glycoside with
anti-proliferative, antioxidant, and immune-regulating
activities. This study aimed to determine the cytotoxic ef-
fects of amygdalin against murine melanoma cancer cell
line (B16F10) and human foreskin fibroblasts (HFF).

Methods

The B16F10 and HFF cells were grown in flasks contain-
ing Roswell Park Memorial Institute-1640. Both cell groups
were treated with amygdalin at concentrations of 160, 80, 40,
20, 10, and 5x10° mM for 24 and 48 hours. To prepare serial
dilutions of amygdalin, 0.457 mg of amygdalin was dissolved
in 1 CC of distilled water. This value was considered as a
concentration of 1000 and the concentration of other dilutions
was calculated using the formula M,V =M,V . Then, the de-
sired dilutions were prepared in a complete culture medium.
The dilutions of the standard drug dacarbazine were also pre-
pared by the same method. The culture medium on the cells
was removed gently, and then the cells were exposed to dif-
ferent drug concentrations. The positive control (1 mM H,0,)
and a negative control (complete culture medium) were used.
Finally, after the end of the exposure time (24 and 48 hours),
the half-maximal inhibitory concentration (IC,) of amygda-
lin was obtained using the MTT assay test and analyzed in
GraphPad Prism and Excel applications. It should be noted
that the experiment was performed 3 times, and each repeated
thrice. The percent viability for the BI6F10 cell line and nor-
mal HFF cells were evaluated, and the data were compared
with the negative and positive controls.

Results

Amygdalin induced dose-dependent cytotoxicity in
the B16F10 cell line. It had high cytotoxic effect on the
melanoma B16F10 cell line within 48 hours of exposure,
which is comparable to the cytotoxicity of dacarbazine at
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the same time. The IC_; value of dacarbazine against the
B16F10 cell line was calculated as 2.2733£16.18 pmol
after 48-h treatment, while the IC,  value against the HFF
after 48 hours was calculated as 153.06.52 pumol. The
results showed that amygdalin had no cytotoxic effect on
normal cells, while dacarbazine caused a lot of toxicity on
normal cells after exposure for 48 hours.

Conclusion

In our study, using the MTT test, it was determined that
amygdalin decreased the viability of B16F10 cancer cells
in a dose-dependent manner and did not show cytotoxic
effects on healthy HFF cells. Therefore, in case of clinical
use, amygdalin may be able to prevent the adverse effects
of chemical drug use. These results are consistent with the
data obtained from other studies which has been proposed
that amygdalin has an antitumor effect on solid tumors
including lung cancer, bladder cancer, and renal cell car-
cinoma. By affecting the cell cycle, amygdalin exhibited
antitumor effect by inducing apoptosis and cytotoxicity.
It was reported that amygdalin inhibited the proliferation
of SNU-C4 cancer cells by suppressing the expression of
cell cycle genes (ATP-binding cassette, exonuclease 1,
topoisomerase I, and sub-family F). The real-time PCR
results revealed that the mRNA levels of these cycle
genes in the SNU-C4 cell line were reduced by amyg-
dalin treatment. We used the MTT test. The real-time
PCR and cDNA microarrays were not used in our study.
The results of Park et al. and the results obtained from
this study support each other. In Dimitrov et al.’s study on
the relationship of amygdalin with colorectal carcinoma
(HT-29) and hepatocellular carcinoma (HepG2) cell lines,
amygdalin concentrations were determined by reverse-
phase high-performance liquid chromatography. They
reported antigenotoxic, antimutagenic, and anticarcino-
genic effects of amygdalin. The IC, values obtained after
our experiments may be useful in determining the starting
dose in studies with experimental animals such as mice,
and reducing the number of animals needed. We suggest
that amygdalin can be conjunctive therapy for melanoma.
However, more research is needed to clarify its medicinal
mechanisms in terms of optimal dosage.
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