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ABSTRACT: The incidence of cancer has dramatically increased around the world. Among the different types, glioma (brain
cancer) represents the majority of diagnosed brain tumors and is known to be a rapidly developing tumor with a high mortality rate.
Therapies with viscum album have performed well in cancer treatments and have been the subject of many studies. This work
evaluated the in vitro action of homeopathic medicines prepared with viscum album against glioma cells (KNS-42) and was possible
to prove the cytotoxic activity of viscum album at D3, D6, D9, D12, and D30 potencies. This result broadens opportunities for
homeopathy in cancer treatment as the primary therapy or as a complementary treatment.
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l. INTRODUCTION

Cancer is a disease that has caused the death of thousands of people around the world. As per data from the World Health
Organization, it is estimated that by 2030, 17 million people will die from cancer each year (Grech et al., 2020). In addition,
according to the National Cancer Institute (Inca), it is expected that about 625,000 new cases will have been diagnosed in Brazil by
the end of 2022 (Inca, 2019).

Among the various types of possible tumors, glioma (brain cancer) represents the majority of diagnosed brain tumors and is known
to be a rapidly developing tumor with a high mortality rate (Molinaro et al. 2019).

Therefore, searching for innovative therapies is a promising way to assist with cancer treatments. Viscum album (VA) is a
semiparasite plant used in oncology treatments for many years with excellent results. This plant has a particular biochemical
composition and has been widely studied by the scientific community (Kim et al., 2020; Park et al., 2021). Its biochemical
compounds were gradually discovered throughout the years and present two main activities: immunomodulation and cytotoxicity.
Lectins, viscotoxins, flavonoids, phenolic acids, sterols, lignans, terpenoids, phenylpropanoids, alkaloids, and greasy acids are
among the biochemical compounds found in this species (Bonamin et al., 2017).

In order to better elucidate the Viscum album activity, in vitro tests become important allies to evaluate its activity in tumor cells,
with no need to use animals in such tests. The cells of interest are cultured in this case, and the medicine is added to evaluate its
application potential. In this context, this study evaluated the in vitro action of different potencies of VA in KNS-42 cells (glioma
tumor cells) by culturing these cells, treating them with VA, and assessing cell viability.

1. MATERIAL AND METHODS

Preparation Of Viscum Album Potencies

The Mother Tincture was used as the starting point to prepare the tested substances (Viscum album D3, D6, D9, D12, and D30).
The Hahnemannian Decimal Method was used, as described in the Brazilian Homeopathic Pharmacopoeia. One part of the active
ingredient was mixed with 9 parts of the inert ingredient, using a sterile isotonic solution, and succussed 100 times, yielding VA D1
(1x10—1). Then, 1 part of VA D1 was used with 9 parts of the inert ingredient and succussed 100 times, yielding VA D2 (1x10-2).
The successive dilution continued until potencies were obtained. These products were then bottled in 1.1 mL ampoules.

Cytotoxicity Assay With 3-4,5-Dimethyl-Thiazol-2-Y1-2,5-Diphenyltetrazolium Bromide (MTT)

Human glioma cells (KNS-42) were obtained from a commercial bank and grown in 75 cm? culture bottles with Dulbecco's Modified
Eagle Medium Medium with high glucose concentration (DMEM-HG) supplemented with an antibiotic. The culture bottles were
incubated in an oven at 37 °C, 5% CO, and the culture medium was changed every 48 hours until cells reached a confluence between
60-80%.

Subsequently, these cells were trypsinized and plated in 96-well plates at 10,000 cells per well. After 24 hours of incubation under
the same conditions described above, these cells were treated using the Viscum album D3, D6, D9, D12, and D30 potencies, at a
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concentration of 50 pL/mL. The control group was not submitted to treatment. The plates were incubated again for another 48h in
an oven.

After the incubation time of the cell culture treated with the product, 100 uL of MTT (5 mg/mL) was added to each well. The plates
were then incubated in an oven for additional 4 hours. Finally, MTT was removed from each of the wells, and DMSO (dimethyl
sulfoxide) was added to dilute the formazan crystals. The viability reading and measurement were performed by measuring the
absorbance at 570 nm in a spectrophotometer.

Statistical Analysis
Cell viability was calculated based on the absorbance obtained in the control group in the groups treated with Viscum album at each
potency. Data were analyzed by Tukey's comparison test using GraphPad Prism® 7.04.

11, RESULTS

Cell Viability Of Glioma Cells After Treatment With Viscum Album D3, D6, D9, D12, And D30

After treatment of glioma cells with Viscum album at D3, D6, D9, D12, and D30 potencies, it was observed a cytotoxic effect of
the 50 pL/mL concentration on the cells.

The comparison of the different potencies identified that medicines in the decimal potency (VAD3, VADG, and VAD9) showed
higher cytotoxic activity against the cells tested, as illustrated in Figure 1. The treated groups were compared with the control,
showing viabilities of 35.9 £ 2.82 cell% for cells treated with VAD3, 31.22 + 4.54% for VADG, 44.52 + 3.02% for VAD9, 62.68 +
2.1% for VAD12, and 90.1 + 4.52% for VAD30.
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Figure 1 Analysis of KNS-42 (glioma) cell viability after treatment with Viscum album at D3, D6, D9, D12, and D30 potencies.
The assays were performed in triplicates, and the bars indicate the standard deviation between the obtained values. The control was
not subjected to any of the treatments.

V. DISCUSSION

Some studies have been conducted to evaluate the Viscum album potential in cancer therapy, and it is possible to identify that it
acts both as an inducer of apoptosis and as an immunomodulator (Steinborn et al., 2017).

In this study, Viscum album decimal potencies had a higher cytotoxic effect on glioma cells (KNS-42), while centesimal potencies
acted differently, with no apoptosis promotion. As stated in other studies, this medicine can act as an immunomodulator (Steinborn
etal., 2017), so this activity was possibly present in the most diluted potencies. The Viscum album chemical composition comprises
lectins and viscotoxins, which may act as apoptosis-inducing agents, thus causing the cytotoxic effect, which may be essential in
cancer treatment. In addition, the phenoalic acids, phenylpropanoids, and flavonoids present in this plant may have antioxidant and
anti-inflammatory activities (Nazaruk & Orlikowski, 2016).

This data can be corroborated by Valle et al. (2021), in which the Viscum album D3 action was evaluated on human breast cancer
cells (MCF-7). In this research, it was possible to verify that the product can decrease cell viability as the concentration increases in
the in vitro tests.

Another study by Menke et al. (2021) evaluated the action of Viscum aloum on medulloblastoma cell lines (Daoy and ONS-76) and
non-tumor fibroblasts. The authors observed that tumor lines were more susceptible to treatment than non-tumor lines, showing
reduced proliferation and induction of apoptosis.

The immunomodulatory action of the most diluted potencies of Viscum album may be related to the ability of this medicine to act
on natural killer (NK) cells, as already identified in other studies (Braedel-Ruoff, 2010; Yoon et al., 2003). Another study also
identified the induction of Th-1 response after treatment of tumors with Viscum album (da Silva Facina et al., 2014).

V. CONCLUSION
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In this work, it was possible to prove the cytotoxic activity of Viscum album at D3, D6, D9, D12, and D30 potencies in glioma cells.
This result broadens opportunities for homeopathy in cancer treatment as the primary therapy or as a complementary treatment. Its
benefits may range from improved quality of life to direct action on cancer cells, as evaluated in this in vitro study.
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