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Cytotoxicity Evaluation of QO2 Against UVB Induced B164AS Melanoma
Cell Lines
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ABSTRACT

Skin cancer is one of the most common cancers worldwide. The current incidence and mortality of skin cancer and its
chemotherapy resistance have pushed researchers to look for alternative chemotherapeutic strategy. Quantum Water
(QOy) is a local water product made of 100 % reverse osmosis water boosted with energy using a special quantum
entanglement technology. The objective of our study was to evaluate the cytotoxicity of QO2 by the MTT assay against
UVB induced B164A5 melanoma cell lines. In the MTT assay, menadione was used as positive control, for the
treatment group, the cells were treated with 5, 10, 20, 40 and 50 % (v/v) of QO2 and the untreated cells were regarded
as the negative control. Based on the MTT results, menadione showed cytotoxicity with ICso of 0.03 £+ 0.002 mM and
QO: showed cytotoxicity at the lower range of concentrations with two ICso which were 2.5 £ 0.08 and 6.5 +0.15 %
(v/v). High cell proliferation was observed at the three consecutive QO> concentrations which were 10, 20 and 40 %
(v/v) with the cell viability of 128.9, 132.0 and 103.0 % respectively. QOz at 10 and 20 % (v/v) showed significant
(p<0.05) high cell viability than the negative control. In conclusion, QO: has cytotoxic effects on the treated cells at
the lower range of concentrations but no cytotoxicity at the higher concentrations. QO2 demonstrated biphasic effects
on the treated cells as it can be postulated to be a pro-oxidant and antioxidant at low and high concentrations
respectively.
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ABSTRAK

Kanser kulit merupakan salah satu kanser yang kerap dihidapi di seluruh dunia. Corak insiden dan mortaliti pada masa
kini dan kerintangan rawatan kemoterapi telah mendorong para penyelidik untuk mengkaji strategi kemoterapeutik
alternatif. Quantum Water (QO2) merupakan produk air tempatan yang dihasilkan dari 100 % air osmosis berbalik
yang dikayakan dengan tenaga melalui teknologi quantum entanglement. Objektif kajian ini adalah untuk mengkaji
sitotoksisiti QOx ke atas sel selanjar B164A5 aruhan UVB melalui asai MTT. Dalam asai MTT, menadione telah
digunakan sebagai kawalan positif, manakala untuk kumpulan rawatan, sel telah dirawat dengan 5, 10, 20, 40 and 50
% (v/v) QO2. Sel tanpa rawatan dijadikan sebagai kawalan negatif. Berdasarkan keputusan asai MTT, menadione
telah menunjukkan sitotoksisiti dengan ICso 0.03 + 0.002 mM . QO2 menunjukkan sitotoksisiti pada lingkungan
kepekatan yang rendah dengan dua ICso iaitu 2.5 + 0.08 dan 6.5 £+ 0.15 % (v/v). Kadar proliferasi yang tinggi didapati
pada tiga kepekatan berterusan iaitu 10, 20 dan 40 % (v/v) dengan viabiliti sel 128.9, 132.0 dan 103.0 %. QO:z pada
kepekatan 10 dan 20 % (v/v) menunjukkan viabiliti sel yang tinggi secara signifikan (p<0.05) berbanding dengan
kawalan negatif. Kesimpulannya, QO2 mempunai kesan sitotoksik terhadap sel yang dirawat pada lingkungan
kepekatan rendah tetapi tiada sitotoksisiti pada kepekatan tinggi. QO2 menunjukkan kesan bi-fasa pada sel yang
dirawat dan ini boleh dihipotesiskan QO berkemungkinan bertindak pro-oksidan pada kepekatan rendah dan
antioksidan pada kepekatan tinggi.

Kata kunci : kanser kulit, QO2, sitotoksisiti, kesan bi-fasa

INTRODUCTION melanoma skin cancer is more aggressive and high
metastatic than the non-melanoma skin cancer

Skin cancer can be divided into melanoma and non-  (Strickland et al. 2015; Wang et al. 2017).
melanoma while non-melanoma skin cancer is International Agency for Research on
further divided into basal cell carcinoma and Cancer (2018) has reported that melanoma skin
squamous cell carcinoma. Melanoma skin cancer  cancer is the 19™ most common cancer in men and
has a lower incidence as compared to non- women whereas the non-melanoma is ranked at the
melanoma skin cancer but it has the highest 5™ place. Ultraviolet (UV) radiation exposure,
mortality rate (Penta et al. 2018). Besides, genetic factors, childhood’s sunburn and pigment
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characteristics such as colour of skin, hair and pupil,
are regarded as the contributing risk factors towards
skin cancer (Gandini et al. 2011). Family history
and the present of melanocytic naevi can increase
the melanoma skin cancer risk too (Berwick et al.
2009).

UVB is more carcinogenic by contrast to
UVA. Chronic UV radiation exposure can result in
oxidative damage, cell cycle alteration, DNA chain
breaks, mutation, base modification, abasic sites
and photoproducts such as cyclopyrimidine dimers
and 6-4 photoproducts (D’Orazio 2013). Besides,
UV radiation can cause tremendously production of
reactive oxygen species (ROS) such as superoxides,
hydrogen peroxides and hydroxyl radicals. These
free radicals production beyond the antioxidant
defense system will result in the oxidative damage
to DNA, protein and lipids. DNA mutation and
carcinogenesis are the ultimate effects following
these oxidative damages (De Jager et al. 2017;
D’Orazio 2013).

As for the present study, Quantum Water
(QO») has been studied for its chemotherapeutic
potential. QO is a product made of 100 % reverse
osmosis water and it is manufactured as a sanitizer
and deodorant too. Using a particular quantum
entanglement technology, the reverse osmosis
water’s oxygen molecule is also impregnated with
boosted energy. Our study was then carried out to
investigate the cytotoxicity of the QO against the
UVB induced B164A5 melanoma cell lines as a
potential chemotherapeutic agent.

MATERIALS AND METHODS

Cell Culture
The B164AS5 murine melanoma cell line was
purchased from the FEuropean Collection of
Authenticated Cell Culture (ECACC). The cells

were cultivated in Dulbecco’s Modified Eagle
Medium (DMEM). This culture media was enriched
with 10 % fetal bovine serum, 1 % PenStrep,
glucose and L-glutamine. The cells were incubated
in a humidified atmosphere at 37 °C in 5 % COa.
Sub-culture was done when the cell confluency had
reached 80 %.

MTT Assay

The cytotoxicity of QO; was evaluated through the
3 - (4,5 - dimethylthiazol - 2 - yl) - 2,5 - diphenyl
tetrazolium bromide (MTT) assay by referring to
Mosmann (1983) method with slight modifications.
About 5x10* cells/mL was seeded on 96-wells plate
and incubated for 24 hours at 37 °C in 5 % CO;. On
the second day, media was discarded and replaced
with 100 uL. PBS and the cells were subjected for
UVB exposure at 30 mj/cm? for 36.4 seconds. After
that, the PBS was discarded and followed with cell
treatment. For positive control, the cells were
treated with menadione (0.0625, 0.125, 0.25, 0.5
and 1 mM) where the range of concentrations was
adapted from Basri et al (2015). For the treatment
group, as the cytotoxicity of QO; never been done
by anyone before this, hence, we were tried out with
the range of concentrations (50, 40, 20, 10 and 5 %,
v/v) where the v/v maximum is 50/50. Untreated
cells were used as negative control. Another 24
hours incubation at 37 °C in 5 % CO; was followed.
On the third day, 20 uL MTT solution (5 mg/mL)
was added into each well straight away and the
plates were incubated for 4 hours at 37 °C in 5 %
CO,. Then, 170 uL mixture from each well was
discarded and 170 pL dimethyl sulfoxide (DMSO)
was added on and further with 15 minutes
incubation. Lastly, the plate was shaken for 5
minutes and absorbance reading was taken at 570
nm. Three replicates were done. The percentage of
cell viability was calculated as follows:

Cell viability (%) =

Mean OD of treated cell
Mean OD of negative control X100
RESULTS

Statistical analysis
The SPSS v25 software was used for reporting the
results. Each data was presented as the mean = SEM
of triplicates from 6 different experiments (n=6).
Independent T-test was used for mean comparisons.
p value <0.05 was considered as statistically
significant.

The cytotoxicity of menadione and QO, was
evaluated by the MTT assay. Figure 1 shows the
cytotoxicity of menadione as a positive control in
our study. Menadione exhibited potent cytotoxicity
against the treated cells with ICso of 0.03 = 0.002
mM. Each tested concentration of menadione was
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also statistically significant (p<0.05) as compared to
the negative control.

As for QO», two 1Cso were obtained from the
graph shown in Figure 2. The ICso were 2.5 £ 0.08
and 6.5 + 0.15 % (v/v). There was a reduction in the
cell viability (23.02 %) at the beginning of the
growth which at the concentration of 5 % (v/v) and
then increased to 128.86 % at 10 % (v/v)
concentration. Interestingly, at the three consecutive
concentrations (10, 20 and 40 %, v/v), the cell
viability percentage were found to be exceeding 100

% and the QO, at 20 % (v/v) had the highest cell
viability which was 132.00 %. Cells at that range of
concentrations were actively proliferating until a
great reduction of cell viability at 50 % (v/v). Cell
viability at QO concentrations of 5 and 50 % (v/v)
were significantly (p<<0.05) lower than the negative
control but found to be the opposite at QO, 10 and
20 % (v/v), which were significantly (p<0.05)
higher. As for the untreated group, it was regarded
as negative control and the results showed no
cytotoxicity as no compound was used.
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FIGURE 1. Cytotoxicity of menadione against UVB induced B164AS5 melanoma cell lines.
Each point represents the mean + SEM of triplicates from 6 different experiments (n=6).
*Shows statistically significant compared to negative control, p<0.05.
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FIGURE 2. Cytotoxicity of QO2 against UVB induced B164A5 melanoma cell lines.
Each point represents the mean + SEM of triplicates from 6 different experiments (n=6).
*Shows statistically significant compared to negative control, p<0.05.
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DISCUSSION

QO; is a local water product that has been
manufactured as a sanitizer and deodorizer too. By
using the special quantum entanglement
technology, the oxygen molecules in the reverse
osmosis water are impregnated with boosted energy
according to the company’s official website.

In our study, QO, was evaluated for its
cytotoxicity by MTT assay against the UVB
induced B164A5 melanoma cell lines. 30 mj/cm?
dose was used to irradiate the cells as described by
Satou et al (2019). In order to achieve this 30
mj/cm?® dose, the cells were needed to be exposed
for 36.4 seconds. Based on the cytotoxicity results,
it was found that the menadione which acted as a
positive control in the study showed cytotoxicity
with ICso of 0.03 + 0.002 mM. Menadione was
known as a potent cytotoxicity agent and killed the
cells by producing oxidative stress through redox
cycle (Chung et al. 1997). Our finding was in line
with the other study by Osada et al. (2018) where
the ICso was 0.0421 mM against the pancreas
cancer. Another ICsy on Hacat cells with menadione
by Suresh et al. (2013) also showed similar value
(0.0745 mM).

Our results also show that QO, had
cytotoxicity against the treated cells with two ICsg
which were 2.5 £ 0.08 and 6.5 £ 0.15 % (v/v). In
contrast, the following three consecutive
concentrations of QO, at 10, 20 and 40 % (v/v)
exhibited high cell viability which also exceeded
more than 100 % viability. Our study postulated that
QO; demonstrated biphasic effects on the treated
cells. This biphasic effects also were demonstrated
by Guo et al (2004) but low dose of daidzein
(phytoestrogen found in soybean) caused cell
proliferation while high dose caused cytotoxicity
against human colon cancer cells.

QO; possibly acted as a pro-oxidant at the
lower range of concentrations but exhibited
antioxidant activity at higher concentrations. This
trend was similar to Philis-Tsimikas et al (1995)
where they found that aminoguanidine was pro-
oxidant and antioxidant at low and high
concentrations respectively towards low density
lipoprotein. The higher QO; concentrations then
provided the antioxidant activity which could
scavenge the free radicals that were produced
during UVB exposure and protected the cells from
being damaged and led to further proliferation of the

cells. In addition, QO, can also be suggested to
induce apoptosis at low concentrations but not at
higher concentrations. This can be supported by
Slipicevic et al (2013) where they demonstrated that
ansiomcycin (a protein translation inhibitor) induce
apoptosis at the low dose by sensitizing the
melanoma cells to tumor necrosis factor related
apoptosis-inducing signal (TRAIL).

CONCLUSION

In conclusion, QO, showed cytotoxic effects at
lower concentrations but not at the higher
concentrations. The biphasic effects proposed that
QO; could act as a pro-oxidant at lower
concentrations and inducing apoptosis but acted as
an antioxidant at higher concentrations. Further
investigations to determine the mechanisms of
cytotoxicity and cell death of QO on UV irradiated
B164AS5 melanoma cell lines are still much needed.
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