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INTRODUCTION

ABSTRACT

Objective: Prostate cancer (PCa) is the second most common cancer in men worldwide and few studies have
been reported investigating the effects of homeopathic therapy on PCa. Tarantula cubensis alcoholic extract
(TCAE), is used in veterinary medicine as homeopathic medicine and there are various studies about the
therapeutic efficacy of TCAE in treating different diseases. However, studies about the efficacy of TCAE in
cancer treatment are limited.

It aimed to investigate the therapeutic efficacy of TCAE, which is used as homeopathic medicine in PCa.
Methods: DU-145 and LNCaP cells were used as PCa cell lines, and HUVEC cells were used as control cell
lines. The effect of TCAE (25, 50, 100 and 250 uM) on cell viability was evaluated by Water Soluble Tetrazolium
Salts-1 (WST-1) analysis, and its apoptotic effects were assessed by Annexin V analysis and acridine orange
staining.

Results: TCAE decreased the viability rates in DU-145 and LNCaP cells in a time-dependent manner (p<0.01).
The lowest viability rates for DU-145 and LNCaP cells were determined as 62.76+4.21% and 55.68+1.84% at
250 and 25 pM doses, respectively, for 48 h (p<0.01). Moreover, TCAE did not induce any cytotoxic effect on
HUVEC cells (p<0.01). Apoptotic cell rates were found as 30.45+0.78% and 45.02+1.32% in DU-145 and LNCaP
cells at 250 and 25 pM TCAE, respectively (p<0.01). Furthermore, impaired cell/cytoplasm ratio, chromatin
condensation, membrane blebbing, and vacuolar damage were observed in DU-145 and LNCaP cells.
Conclusion: TCAE exerts cytotoxic and apoptotic effects on PCa cells. Additionally, due to androgen receptor
status, LNCaP cells were more sensitive than DU-145 cells. However, further molecular studies are needed to

determine the potential of TCAE as a new chemotherapeutic agent in PCa.
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options with or without combinations for localized disease and

Prostate cancer (PCa) is the second most common cancer inmen  metastatic disease. All these treatment options have significant

worldwide [1]. Age, genetic, metabolic, hormonal and infectious- and severe side effects, and consequently, to avoid these side

related factors and dietare considered to be risk factors associated  effects, different treatment investigations have become the focus

with PCa, but the underlying causes of its onset and progression  of attention of researchers.

have not been fully elucidated [2]. There are different treatment Homeopathic treatment is included in complementary and
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alternative medicine practices. In this treatment, the principle is
that “’a substance that can cause symptoms in a healthy person
may promote self-healing in a person with a disease with similar
symptoms’’ [3]. Few studies have been reported investigating the
effects of homeopathic therapy in PCa. The treatment response
to the different homeopathic agents used in most of these studies
is controversial [4-6]. However, it has been reported that the
homeopathic medicine has positive effects on PCa cells due to

reducing cell proliferation [7].

Tarantula cubensis alcoholic extract (TCAE), used in veterinary
medicine as homeopathic medicine, is obtained by processing
the entire ‘Tarantula cubensis’ spider in 60% alcohol [8]. Many
therapeutic effects have been described for TCAE, such as; anti-
inflammatory, demarcating, antiphlogistic, necrotizing, and
resorptive influences, and it is effective in wound healing [9]
respectively, and 29% of those cured by the tarantula poison
(Theranekron. Despite the underlying mechanisms of the TCAE
effect is not clear, it is thought to activate the defense mechanism
against inflammation and proliferation [10]. The remedy can
separate healthy tissues at the cellular level with its demarcating
effect, and rapid healing and epithelialization are provided with
its regenerative effect [11]. With this regard, there are various
studies in the literature about the therapeutic efficacy of TCAE
in treating different diseases. It is effective in peripheral nerve
[12], tendon [13] and open wound [14] healing. Clinical benefits
have been reported in oral, skin and teat papillomatosis in
animals [15-17]. On the other hand, studies about the efficacy

of TCAE in cancer treatment are limited. The positive results

Main Points;

e Prostate cancer is one of the most common cancers in men,
and alternative methods with fewer side effects are worth

investigating in its treatment.

e Tarantula cubensis alcoholic extract (TCAE) is a homeopathic
drug used in veterinary medicine, has anti-inflammatory
and antioxidant effects, and has shown antitumoral effects on

various cancers.

e This study has shown that TCAE has significant anti-tumoral

effectiveness on prostate cancer cells.

e The anti-tumoral activity of TCAE in prostate cancer cells
has been demonstrated as having both cytotoxic and apoptotic
effects on two different types of prostate cancer cells, suggesting
that TCAE may be beneficial as an alternative option in the

treatment of prostate cancer.
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of some in vivo or in vitro studies on breast and colon cancer
increase the importance of TCAE in cancer treatment [18-21].
However, there is no study in the literature about the effect of
TCAE on PCa. In this present study, we aimed to investigate the
therapeutic efficacy of TCAE, which is a homeopathic medicine,
in PCa.

MATERIALS AND METHODS

Cell culture

Inthisstudy, DU-145and LNCaP cells were used as PCacellsinall
analyses, and human umbilical vein endothelial cells (HUVEC)
were used as a control cell only in the viability assay. All cells
were purchased from the American Type Culture Collection
(ATCC). TCAE (Theranekron®) was commercially purchased
from Richter Pharma AG. The DU-145 and LNCaP cells were
cultured in Roswell Park Memorial Institute-1640 (RPMI-1640,
Gibco) medium, and HUVEC cells were grown in Dulbecco’s
modified eagle medium (DMEM, Gibco) supplemented with
10% fetal bovine serum (FBS Thermo Fisher Scientific) and 1%
penicillin/streptomycin (Gibco). All cells were incubated in a
humidified incubator with 5% CO, at 37 °C.

Cell Viability Assay

To determine the cytotoxic effects of TCAE, a WST-1 cell
viability assay was performed. For this purpose, an equal
number of DU-145, LNCaP and HUVEC cells (2x10* cells/well)
were seeded on a 96-well plate. After 24 h, the cells were treated
with different concentrations of TCAE (25, 50, 100 and 250 uM)
for 24 and 48 h. Following administration of TCAE, 10 pul of
WST-1 reagent (Biovision) was added to each well with 100 ul
medium and incubated at 37 °C for 30 min. After incubation
time the absorbance values from the wells were obtained from
the microplate reader (Allsheng) at 450nm. We selected the most
effective exposure time and concentration of TCAE for further

analysis. Each experiment was performed in triplicate.

Annexin V Assay

The apoptotic effects of TCAE on PCa cells were determined
with Muse Annexin V & Dead Cell Assay. For this purpose,
an equal number of DU-145 and LNCaP cells (1x10° cells/well)
were seeded on a 6-well plate. After 24 h, the cells were treated
with different concentrations of TCAE (25, 50, 100 and 250
uM) for 48 h. Following administration of TCAE, the cells were
centrifuged at 1200 rpm and the cell pellet was washed with 1 ml
of PBS twice and stained with MuseTM Annexin V & Dead Cell
Assay Kit (Millipore) at room temperature for 30 min. After 30
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min incubation, the stained cells were analyzed with the Muse
Cell Analyzer (Millipore) according to the instructions. Each

experiment was performed in triplicate.

Acridine Orange (AO) Staining

To further analyze the apoptotic effects of TCAE on PCa cells,
the cell morphology was observed with AO staining. For this
purpose, an equal number of DU-145 and LNCaP cells (1x10°
cells/well) were seeded on a 6-well plate. After 24 h, the cells
were treated with different concentrations of TCAE (25, 50, 100
and 250 uM) for 48 h. Following administration of TCAE, the
cells were fixed with 1 ml of 4% paraformaldehyde (PFA) and
stained with 1 ml of AO (100 mg/ml) dye at room temperature
and dark for 30 minutes. Stained cells were visualized with
EVOS FL Cell Imaging System (Thermo Fisher Scientific)
according to the instructions.

Statistical Analysis

SPSS 22.0 (IBM, USA) was used for statistical analysis, and
the results were expressed as the mean + standard deviation of
three independent experiments. One-way analysis of variance
(ANOVA) followed by Tukey’s test was used for multiple
comparisons. The relationship between drug dose and viability
rates was evaluated with the Pearson correlation test, and

p-values less than 0.05 were considered statistically significant.

RESULTS

Evaluation of the Cytotoxic Effects of TCAE on PCa Cells
WST-1 was performed in DU-145 and LNCaP also HUVEC
cells to determine the cytotoxic effect of TCAE on PCa cells.
Our results showed that TCAE had a cytotoxic effect on two
different types of PCa cells. According to our results, TCAE
decreases the viability of cells time-dependently (p<0.01, Figure
1). After 48 h incubation with 25, 50, 100, and 250 uM TCAE, the
viability of DU-145 cells significantly reduced to 68.13+1.93%,
68.15+1.72%, 66.14+4.76% and 62.76+4.21%, respectively
(p<0.01, Figure 1A). Additionally, the viability of LNCaP
cells reduced to 55.68+1,84%, 57.1142.06%, 59.44+0.66%,
and 62.54+0.78%, respectively for 48 h (p<0.01, Figure 1B).
Furthermore, after incubation with TCAE (25, 50, 100, 250
uM) for 48 h, the proliferation of HUVEC cells was detected
as 88.63+0.09%, 113.94+0.41%, 111.74+1,30% and 99.04+1.02%,
respectively (p<0.01, Figure 1C). Therefore, TCAE treatment for
48 hours was more effective than 24-hour treatment in both DU-
145 and LNCaP cells and did not cytotoxicity in HUVEC cells
(p<0.01). In addition, the most effective dose of TCAE was 250
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and 25 uM in DU-145 cells and hormone-sensitive LNCaP cells,
respectively. These findings showed that LNCaP cells were
more sensitive to TCAE than DU-145 cells.

Evaluation of the Apoptotic Effects of TCAE on PCa Cells

Annexin V analysis was performed in DU-145 and LNCaP cell
lines to determine the effect of TCAE on apoptotic cell death.
The obtained results demonstrated that TCAE increased the
percentage of apoptotic cells in different types of PCa cells and
showed a significant increase, especially in the percentage of
early apoptotic cells (p<0.01, Figure 2). After 48 h of incubation
with 25, 50, 100, and 250 uM TCAE, and the percentage of
total apoptotic cells amounted to 22.54+1.00%, 23.53+1.12%,
25.8640.44%, and 29.80+0.39% in DU-145 cells, respectively
(p<0.01, Figure 2A, 2C). Additionally; 25, 50, 100, 250 uM TCAE
concentrations increased the percentage of total apoptotic cells
(44.06£1.58%, 36.65+0.84%, 36.99+0.73%, and 28.43+2.37%
respectively) in LNcaP cells for 48 h (p<0.01, Figure 2B, 2C).

Evaluation of the Morphological Effects of TCAE on PCa
Cells

AO staining was performed to demonstrate the morphological
changes caused by TCAE in PCa cells associated with
apoptotic cell death. Our results revealed that TCAE caused
morphological changes associated with apoptotic cell death in
two different types of PCa cells (Figure 3). At the end of 48
hours, impaired cell/cytoplasm ratio, chromatin condensation,
membrane blebbing and vacuolar damage were observed in PCa
cells due to the increasing concentration of TCAE compared
to the control group (Figure 3). However, TCAE caused more
apoptotic changes in the cell morphology of LNCaP cells than
DU-145 cells.

DISCUSSION

The anti-cancer effects of TCAE have been shown in clinical
veterinary medicine. However, it has not yet been fully
elucidated the underlying molecular mechanisms of TCAE in
human cancers. Although there are various investigations on its
effects on breast and colon cancer, there has been no study on
its impact on PCa. In this study, for the first time, the cytotoxic
and apoptotic effects of TCAE on two different types of PCa
cells were determined in vitro. The findings showed that TCAE
decreased viability rates and increased apoptotic cell rates in
PCa cells. Thus, with the present study, data supporting that
TCAE may be a potential anti-cancer therapeutic agent in the

treatment of PCa were obtained.
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Clinical observations and research on the homeopathic effects
of TCAE have primarily been on wound healing. It has been
shown that TCAE stimulates and accelerates epithelization
[11,14] and has anti-inflammatory effects on animals [22].
Makav et al. [23] reported that TCAE has therapeutic efficacy in
an experimentally generated gastric ulcer model in rats, exhibits
lower gastric erosion and better efficacy than ranitidine, and
causes a decrease in the levels of pro-inflammatory cytokines
IL-1p and IL-6.

Few studies are evaluating the effects of TCAE on the genitals.
It has been shown that TCAE accelerates postpartum uterine
regeneration in cows [24]. Kozlu et al. [25] suggest that TCAE
may have remedial effects in an experimentally generated
ischemia-reperfusion injury model in the rat ovary. It has also
been reported that TCAE causes atrophy in endometriosis foci
in an experimentally established endometriosis model in rats
[26] and the results of this study may suggest that TCAE may
also have hormonal effects. However, its mechanism of action

is unclear.

Studies about cancer treatment have shown that TCAE is effective
in treating some types of cancer (breast and colon) [19,20,27].
However, the first study that pioneered and guided these studies
was reported by Koch and Stein in 1980. In this study, TCAE
inhibits tumor growth by forming a demarcation line in canine
mammary tumors [28]. More recently, Gultiken and Vural [18]
investigated the efficacy of TCAE in canine mammary tumors
and stated that TCAE administration is beneficial in terms of
tumor regression, recurrence and metastasis. In addition, Er et
al. [21], in their study investigating the effects of TCAE in an
experimentally generated colon cancer model in rats, is reported
that TCAE may have an anti-cancer effect and increased TNF-a
level.

In the literature, studies evaluating the effects of homeopathic
medicines on PCa are limited, and the first study was reported
by Jonas et al. in 2006. In this study, five different homeopathic
drugs widely used have no effect on cell viability, gene
expression, and apoptosis in DU-145, LNCaP and MAT-LyLu
PCa cells. However, in the same study, in rats injected with
MAT-LyLu PCa cells, a reduction in tumor incidence and
volume and an increase in apoptotic cell death are reported after
treatment with homeopathic drugs [4]clinical and laboratory
research has been equivocal, and no rigorous research has
been done on cancer. In 1999, the US National Cancer Institute
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Figure 1. The cytotoxic effect of TCAE on DU-145, LNCaP and
HUVEC cells. Following administration of TCAE (25, 50, 100
and 250 uM) for 24 and 48 hours, the viability rates of (A) DU-
145, (B) LNCaP and (C) HUVEC cells were determined with
WST-1 viability assay. (TCAE: Tarantula cubensis alcoholic
WST-1: Water Soluble Tetrazolium Salts-1, pM:

micromolar *:p<0.05; **:p<0.01).
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Figure 2. The results of Annexin V analysis. (A) DU-145 and (B) cells treated with (a) control, (b) 25 pM, (c) 50 uM, (d) 100 uM ve
(e) 250 uM TCAE for 48h. (C) Statistical comparisons of the percentage of TCAE induced total apoptotic cell death in DU-145 and
LNCaP cells. (TCAE: Tarantula cubensis alcoholic extract, uM: micromolar, *:p<0.05; **:p<0.01).
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Figure 3. The effects of TCAE on cell morphology of DU-145 and LNCaP cells. The cells were treated with (A) control, (B) 25 uM,
(C) 50 uM, (D) 100 uM ve (E) 250 uM TCAE for 48h. (TCAE: Tarantula cubensis alcoholic extract, pM: micromolar)
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evaluated the effects of homeopathic treatment of cancer from a
clinic in India and has released a request for protocols to conduct
further research into this treatment. Therefore, the authors
conducted a series of carefully controlled laboratory studies
evaluating the effects of commonly used homeopathic remedies
in cell and animal models of prostate cancer. STUDY DESIGN:
One hundred male Copenhagen rats were randomly assigned to
either treatment or control groups after inoculation with prostate
tumor cells. METHODS: Prostate tumor cells DU-145, LNCaP,
and MAT-LyLu were exposed to 5 homeopathic remedies.
Male Copenhagen rats were injected with MAT-LyLu cells
and exposed to the same homeopathic remedies for 5 weeks.
In vitro outcomes included tumor cell viability and apoptosis
gene expression. In vivo outcomes included tumor incidence,
volume, weight, total mortality, proliferating cell nuclear antigen
(PCNA. In subsequent studies, Thangapazham et al. [5] do not
detect significant changes in apoptotic genes and cytokine levels
after homeopathic treatment in an animal model of PCa. Also,
homeopathic drug administration to PCa cells (DU-145, LNCaP,
MAT-LyLu) does not affect cell growth and viability and does
not cause changes in apoptotic gene expression [6]. On the other
hand, MacLaughlin et al. [7] stated that ‘sabal serrulata’ used in
homeopathic treatment causes a reduction in PC-3 and DU-145
PCa cells with the rate of 33% and 23%, respectively.

In our study, TCAE reduced the viability of both PCa cell
lines in a time-dependent manner, and the viability rates of
LNCaP cells were lower than DU-145 cells for 48 hours. The
most effective dose was found to be 25 uM in LNCaP cells and
250 uM in DU-145 cells. Furthermore, TCAE did not have any
cytotoxic effects on HUVEC cells. The increase in the viability
of HUVEC cells at increasing doses of TCAE suggests that it
may cause a proliferative effect on non-carcinogenic cells. Er
et al. [19] reported that TCAE has an inhibitory effect on the
proliferation of the MCF-7 breast cancer cell line, and this effect
increases in a concentration and time-dependent manner. In
another in vitro study, Ghasemi-Dizgah et al. [20] investigated
the impact of TCAE on different cell types (MCF-7 and HN-5
cancer cell lines and HEK293 control cells). TCAE decreases
cell proliferation in a dose-dependent manner. In addition, its
cytotoxic effect on MCF-7 and HN-5 is higher than HEK?293.
These studies support our findings, and TCAE did not show any

cytotoxic effect on healthy cells.

Furthermore, the highest apoptotic cell rates were obtained
in DU-145 and LNCaP cells, at 250 and 25 puM TCAE

Gul D et al.

concentrations, respectively. These findings were consistent
with the results of the viability assay. In addition, the total
apoptotic cell rates were higher in LNCaP cells than in DU-145
cells. Therefore, hormone-sensitive PCa may be more sensitive
to apoptosis-targeted therapies. Several studies have shown the
apoptotic effect of TCAE on cancer cells. Er et al. [19] reported
that TCAE administration for 6 hours increases apoptosis in
MCEF-7 cells. In canine mammary tumors, the rate of apoptotic
cells has increased following TCAE administration [27].
Ghasemi-Dizgah et al. [20] stated that TCA treatment induces

DNA fragmentation and caspase-3 activity in the cells.

Limitations

This study has a few limitations. Protein and gene expression
analyses were not performed and therefore it could not be
determined which apoptotic pathways play a role. In addition,

the lack of testing on animal models is another limitation.

CONCLUSION

In conclusion, TCAE showed an anti-cancer effect on PCa cells by
inducing apoptosis in our study. However, further investigations
of the underlying molecular mechanisms of TCAE-mediated
apoptosis in PCa cells are required. Furthermore, TCAE alone
cannot achieve sufficient efficacy in the treatment of PCa.
Therefore, combination treatment studies are needed to evaluate
the possible synergistic effects of TCAE with chemotherapy
drugs. Thus, TCAE treatment may reduce the side effects of
chemotherapy drugs in PCa treatment.
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