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Abstract

Phytolacca decandra is specific medicine used for treatment of breast cancer although many literatures available regarding its
utility. Evidence based action is needed for its action on breast cancer therefore we aimed to assess In vitro cytotoxicity effects
of Phytolacca decandra 6CH, 200CH in Breast cancer cell lines. cytotoxicity and antiproliferative effects in breast cancer lines
exposed to Phytolacca decandra 6CH, 200CH as revealed by MTT assay, metabolic activity was tested using SRB assay. Ability
to inhibit growth of cancer cells was evaluated by colony forming assay. Phytolacca decandra 6CH and 200CH has exhibited
antiproliferative effect and significant cytotoxicity as revealed by MTT assay. Initially dose was optimized for each sample and
once the IC50 value was determined we checked its cytotoxicity using MTT assay. The metabolic activity of the Phytolacca
decandra 6CH and 200CH was tested using SRB assay. This too revealed that the Phytolacca decandra 6CH and 200CH were
able to reduce the metabolic activity of then cancer cells. Colony forming assay was done to check the ability of the Phytolacca
decandra 6CH and 200CH to inhibit the growth of cancer cells. The results revealed that the Phytolacca decandra 6CH and
200CH drastically decreased the multiplication of the MCF 7 cancer cells and thus proving its anticancer activity. This result

shows evidence-based Homoeopathy medicine Phytolacca decandra 6CH and 200CH has anticancer activity.
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Introduction

Cancer is among the top causes of mortality. In 2020,
there was around 2.26 million new cases and 6, 85,000
deaths. By 2030, cancer-related deaths will rise by 4 million
people, with emerging countries suffering more than

In Vitro Anti-Cancer, Anti Metabolic and Anti Proliferative Activity of Phytolacca decandra 6CH and

200CH in Breast Cancer Cell Lines

developed countries. Cancer accounts for about 5% of the
global illness burden. Breast, colon, and prostate cancers are
becoming more common as a result of changes in western
lifestyle. Cancer is caused by somatic DNA changes that
result in uncontrolled cellular proliferation. The majorities
of cancers develop in families and are caused by a germ line
mutation in the cancer gene [1]. On the factors including the
type of tissue in which the cancer begins (histological) and
the place in the body where it grows, cancers are classed
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in two ways. For 35 years, In Order to ensure the quality of
Oncology Diseases (ICD-0-3) is being used to code neoplasm
or cancer registries, and even the site and histology. Breast
carcinoma is coded as ICD-10 [2].

Cancer starts when cells thatare influenced by hormones.
Exogenous hormones have a key role in the development of
breast cancer. Hormone therapy and radiation exposure are
both high-risk factors for breast cancer. Breast cancer cases
are diagnosed by obtaining a biopsy of a nodule found on
a mammogram or palpation. In the case of breast cancer
patients, staging is crucial. It can be used to determine a
disease’s prognosis as well as therapy options. Primary
tumor, regional nodal, and spread are all abbreviated as TNM

[3].

Obesity, lack of physical activity, drinking, hormone
replacement therapy following menopause, and ionizing
radiation are all risk factors for breast cancer. Science
and technology have advanced greatly in radiology and
diagnostic techniques, making diagnosis easier and allowing
us to diagnose cases early. We can prevent disease by
understanding the predisposing factors. Dr. JH Clarke, Dr.
Cooper, Dr. JC Burnett, and Dr. AH Grimmer, Dr. KN Kasad,
and Dr. RP Patel have all made significant contributions to
the Homoeopathic treatment of cancer. In treating cancer
patients, three techniques should be used: prevention,
cure, and palliative care. Nano biotechnology has a stronger
impact on cancer treatment, particularly in priority drug
delivery and cancer cell line investigations in vitro. Various
variables, such as uncontrolled cell growth and unregulated
apoptosis, are involved in the cell cycle of tumor cells. Other
miasms develop in the body as acquired or genetic traits [4].
“My observation has been that there is not a case of cancer
without a tubercular foundation,” says Dr. AH Grimmer. It
flourishes in tuberculous soil. It's a miasm that comes from
the mixing of all previous miasms [5].

Phytolacca decandra is a specialized medicine for
breast cancer, according to Materia Medica literature. The
cytotoxicity of cancercelllinesisused to determinethe efficacy
of therapy. The current work is an experimental study on the
anti-cancer action of ultra-diluted homoeopathic medicine
Phytolacca decandra 6CH, 200CH in breast cancer cell lines
MCF -7. In the MTT experiment, Phytolacca decandra had
an anti-proliferative impact and demonstrated considerable
cytotoxicity. Phytolacca decandra 6CH and 200CH doses were
optimized. MTT assay was used to determine the IC50 value.
The SRB assay was used to assess the metabolic activity of
Phytolacca decandra 6CH and 200CH.

The traditional homeopathic medicines show some
identified nanoparticles which adds more colour to the
therapeutic area with immense potential activity between
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contemporary nanomedicine and another interventional
approaches. Antiproliferative and pro-apoptotic effects can
be a positive sign for the homoeopathic drugs to prove its
anti-placebo nature and it could also initiate anticancer
effects in cell-to-cell signalling actions of both exogenous
and endogenous nanoparticles [6]. The nano-encapsulation
of Phytolacca decandra increases drug bioavailability and
thereby has a better chemo-preventive action against
lung cancer in vivo and on A549 cells in vitro than that of
Phytolacca decandra [7].

Materials and Methods

Homeopathic Remedies

The two potencies of Phytolacca decandra 6CH and
200CH were procured from Dr. Wilmar Schwabe India Pvt.
Ltd.

Cell Culture

MCF-7, a breast cancer cell line, was obtained from the
National Centre for Cell Science (NCCS) in Pune, India. The
cells were cultured in a CO, incubator with 5% CO, and 95%
humidity, supplemented with DMEM, 10% FBS, non-essential
amino acids, and 1X final concentrations of penicillin and
streptomycin from a 100X stock. When the cells had reached
confluent growth, they were trypsinized utilizing Trypsin-
EDTA and seeded onto sterile 6-well and 96-well plates to
perform various tests. The cytotoxicity assays and staining
were done in 96-well plates and 6-well plates, respectively.
Before the cells were seeded, a clean, dry, sterile cover slip
was placed in each well of the 6- well plates, followed by
incubation in a CO, incubator (Innova CO-170, United States)
with 5% CO, and 95% humidity. The two treatment groups
are MCF-7 +Phytolacca decandra 6CH and MCF-7 +Phytolacca
decandra 200CH.

MTT Dye Reduction Assay

MTT assay was used to optimize the dose at first (Igarashi
and Miyazawa, 2001). Hundred micro liters (100ul) of cells
were planted at a density of 1106 cells/ml in 96 well plates,
and they were treated to different treatment groups for 24
hours at different doses. The cells were treated with 50pl
of MTT (Sigma, USA) after 24 hours of treatment and left
undisturbed for 3 hours at 37°C. Following the incubation
period, 200ul of PBS was added to each sample, and the extra
MTT was aspirated away. To it, 200ul of isopropanol was
added, and it was left in the dark overnight for solubilization
before the absorbance was measured. The % viability of the
treatment groups was calculated using a microtitre plate at
560nm (Bio-Rad, iMark Micro plate Reader). The 50 percent
growth inhibition concentration (IC50) was estimated from a
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displayed dose-response curve. This carried out in triplicate
with cell viability. MTT assay was repeated after fixing the
dose with the IC50 value [8].

Cytotoxic Assay- SRB

The 350ul of ice cold 40% TCA was placed on top of the
treated cells and incubated for one hour at 40C. After that,
the cells were washed five times in 200ul of cold PBS. After
removing the buffer, 350ul of SRB stain was applied to each
well and allowed to sit for 30 minutes at room temperature
in contact with the cells. Washing four times with 350pl
parts of 1 percent acetic acid removed the unbound dye.
Then, to fix the protein-bound dye, 10mM Tris (350ul) was
added to each tube, and the plate was gently shaken for 20
minutes. The Tris layer in each tube was transferred to a 96-
well plate and the absorbance was read in a microtitre plate
reader ((Bio-Rad, iMark Micro plate Reader) 492nm. The cell
survival on MCF-7 was recorded and the percentage viability
was calculated [7].

Colony Forming Assay

A 6-well plate was used for the colony formation assay.
MCF-7 cells (1 x 103 cells) were sown onto 6-well sterile
plates. The cells were given treatment groups the next day.
After cell adhesion, the media was aspirated and new media
was added, and the cells were cultured for 7 days at 37°C in

a 5 percent CO, incubator. Glutaraldehyde was used to fix the
colonies, and crystal violet was used to dye them [9].

Results

MTT Assay - Cytotoxicity

When metabolic events lead to apoptosis or necrosis,
the MTT cell proliferation assay evaluates the rate of cell
proliferation and, conversely, the reduction in cell viability.
Depending on the vitality of the cells, mitochondrial
dehydrogenase reduces the yellow chemical MTT to the
water-insoluble blue formazan molecule. MCF-7 cells were
treated to different doses of Phytolacca decandra (6CH and
200CH) ranging from 10ul, 25ul, 50ul, and 100l for 24 hours
in order to optimize the dose and duration of plant extracts
in breast cancer cell line. Cell viability was measured using
MTT assay.

The 1C50 values for the Phytolacca decandra (6CH and
200CH) treated groups were 50ul and 100ul, respectively,
with ideal exposure duration of 24 hours. The IC50 value was
found to be 50pul and 100l for Phytolacca decandra (6CH and
200CH) treated group with an optimal exposure period of 24
hours (Figure 1). The MTT assay showed that plant extracts
treatment significantly inhibited the viability of MCF-7 cells
in a dose dependent manner (Table 1).

6CH 200CH
S. No Volume of sample — —
oD % of inhibition oD % of inhibition
1 10 pl 0.357 35.08+0.18 0.413 24.36+0.62
2 25ul 0.275 49.93+0.19 0.372 32.24+0.20
3 50ul 0.258 53.02+0.10 0.354 35.63+0.62
4 100pul 0.142 73.84+0.91 0.273 50.36+0.18

Table 1: Cytotoxicity effect of MCF-7 cells treated with Phytolacca decandra 6CH and 200CH.

-

Control

-

Figure 1: Cytotoxicity effect of MCF-7 cells treated with Phytolacca decandra.

Phytolacca decandra
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Sulforhodamine B (SRB) Assay - Metabolic
Activity

SRB assay is indicative of the metabolic capacity of the
cells. Percent inhibition of metabolic activity was measured.
The control values were fixed to be 100 %; other groups were
calculated relative to that. Anticancer efficacy of Phytolacca

decandra 6CH and 200CH was screened using MCF-7, breast
cancer cell line at 6CH and 200CH concentrations (Table 2).
Extract inhibited the growth of the cells in dose dependent
manner. The effect was found to be at Phytolacca decandra
(6CH and 200CH) treated group with an optimal exposure
period of 24 hours.

% Inhibition
S.No Volume of sample
6C 200C
1 10 ul 36.17+0.25 23.39+0.63
2 25ul 48.83+0.21 31.55+0.23
3 50ul 54.32+0.33 36.60+0.59
4 100l 74.45+0.95 52.32+0.21

Table 2: Metabolic capacity of MCF-7 cells treated with Phytolacca decandra 6CH and 200CH.

Colony Forming Assay

Colony formation, also known as clonogenic assay, is an
in vitro quantitative approach for determining a single cell’s
potential to clonally expand into a large colony. Clonogenic
assay or colony formation assay is an in vitro cell survival
assay based on the ability of a single cell to grow into a
colony. The colony is defined to consist of at least 50 cells.
The assay essentially tests every cell in the population for its

ability to undergo “unlimited” division. Clonogenic activity
is a sensitive indicator of undifferentiated cancer cells. This
method demonstrates that cancer cells can survive and
produce colonies in an anchorage-free culture medium.
We analyzed if the Phytolacca decandra 6CH and 200 CH
could impair colony formation. The results showed that on
exposure to the Phytolacca decandra 6CH and 200CH there
was a decrease in the cell population and this indicates
treatment group has an anti-proliferative effect (Figure 2).

Control

Phytolacca decandra 6CH
Figure 2: Anti-proliferative effect of MCF-7 cells treated with Phytolacca decandra 6CH and 200CH.

Phytolacca decandra 200CH

Discussion

Breast cancer is the most frequent invasive malignancy
in women worldwide. Breast cancer, along with lung cancer, is
the most often diagnosed malignancy, with 2.09 million cases
recorded in 2018. One in every seven women in the globe is
diagnosed with breast cancer. Thieme Publishers released a
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study with peer-reviewed publications. Shagun arora Jaypee
institute of technology’s faculty journal, Homeopathy, volume
102 issues 4 October 2013. Sarsaparilla (Sars) on ACHN cells
(human renal adenocarcinoma), Ruta graveolens (Ruta) on
COLO-205 (human colorectal carcinoma), and Phytolacca
decandra (Phyto) on MCF-7 (human breast carcinoma) were
tested in mother tincture (MT) and ultra-molecular dilution
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(30C, 200C, 1M, and 10M) [10-11]. The preliminary in vitro
evidence indicating the potential of homeopathic medicines
in the treatment of cancer. Further research should be
conducted. Understanding the mechanism of action of
ultramolecular dilutions presents a major challenge [6].

According to the findings of this study, Phytolacca
decandra has substantial cytotoxic and anti-proliferative
effects in breast cancer cell lines. Ultra- diluted treatments
have a cytotoxic effect on breast cancer cells. In conclusion,
the study shows that the ultra-diluted natural product
therapies suggested in the ‘Banerjee Protocol’ cause cell
cycle delay/arrest in breast cancer cells, followed by
apoptosis. Though the existence of the wild-type p53 gene
seemed to correspond with the anti-survival impact, overall
susceptibility to the inhibitory effects of the remedies
appeared to be independent of the functional p53 and
estrogen-receptor status of the breast cancer cells.

Homoeopathic medicines are made by a series of
dilutions. Drugs’ material quantity exceeds Avogadro’s
number after a series of dilutions, implying non molecular
action of remedies with unique healing qualities. Scientific
evidence is required for homoeopathic medicines. In
Allopathic, Carcinoma of breast in its treatment includes
Surgery, Chemotherapy, Radiotherapy based on TNM
Staging. Lots of side effects are there while during treatment
of carcinoma of Breast. Many studies have been conducted
in recent years to see if there is a way to shield healthy
tissue from the harmful effects of radiation and anti-cancer
medications. The Phytolacca decandra 6CH, 200CH shows
cytotoxicity effects and reduced cell proliferation in Breast
cancer cell lines MCF-7 by MTT Assay, Reduced Metabolic
activity by SRB assay and reduction in colony forming by
colony forming assay. Analyzing the effects of Phytolacca
decandra 6CH and 200CH in breast cancer cell lines MCF
-7. Phytolacca decandra 6CH and 200CH has been shown to
significantly decrease the viability of breast cancer cell lines.
The 50ul and 100pl for Phytolacca decandra 6CH treated
group with optimal exposure period of 24 hours. The MTT
assay showed that Phytolacca decandra 6CH and 200CH
treatment significantly inhibited the viability of MCF -7 cells
in dose dependent manner. SRB assay shows 50ul and 100pl
for Phytolacca decandra 6CH and 200CH treated group with
an optimal exposure period 24hours.Colony forming assay
demonstrates that cancer cells can survive and produce
colonies in an anchorage-free culture medium. Phytolacca
decandra had beneficial biological action, opening up a
possibility of having therapeutic values in the management
of diseases including cancer [9]. We analyzed if a Phytolacca
decandra 6CH and 200CH could impair colony formation.
The results showed that on exposure to the samples there by
decrease in the cell population and this indicates Phytolacca
decandra 6CHand 200CH Group has good anti-proliferative
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effect. The study revealed that Phytolacca decandra 6CH and
200CH has better anti- cancer activity in Breast cancer cell
lines MCF-7. Statistical techniques and data analysis were
performed. The statistical results reveal that p value<0.01 so
these results are statistically significant (ANOVA).

Conclusion

The study implies that Phytolacca decandra 6CH and
200CH shows significantly decrease the viability of Breast
cancer cell lines. The results indicate the potential anticancer
activity of Phytolacca decandra 6CH and 200CH, which helps
in part to its inhibition of proliferation. The homoeopathic
medicines tested in study Phytolacca decandra 6CH
and 200CH demonstrated both Cytotoxicity and Anti-
Proliferative activity the cytotoxicity was attenuation
when breast cancer cell lines were treated with Phytolacca
decandra 6CH and 200CH In MTT assay. Percent of inhibition
of metabolic activity were measured using SRB assay. Anti-
cancer efficacy of Phytolacca decandra 6CHand 200CH was
screened using Breast cancer cell lines at 6CH and 200CH.
Phytolacca decandra 6CH and 200CH inhibited the growth
of cells in dose dependent manner. Colony forming Assay
was performed. Phytolacca decandra 6CH and 200 CH
could impair the colony formation. The study revealed that
exposure to Phytolacca decandra 6CH and 200 CH decrease
in cell population and indicates anti-proliferative effect. The
Phytolacca decandra have another therapeutic effect towards
chronic rheumatism, regular conjunctivitis, psoriasis, and in
some skin diseases [12]. In general, medicinal plants provide
raw material for all ofindigenous systems of medicine namely
Ayurveda, Siddha, Unani and Homeopathy. In homoeopathy
various medicinal plants viz., Phytolacca decandra, Hydrastis
canadensis and so on [13]. Early diagnosis of cancer would
decrease morbidity and mortality among females worldwide
[14].
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