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Abstract

Background: Osteosarcoma (OS) is the most common primary bone
malignancy that affects children and adolescents. It is considered as a serious
threat to the human health globally. For many years plants and natural
constitutes components such as vitamin C (ascorbic acid), green tea have been
used as anti-cancer drugs.

Aim: The objective of this in vitro study was to investigate the effect of vitamin
C, green tea and their combination on Mg-63 cell line.

Material Methods: Treatment of cell line (Mg-63) by different concentrations
of vitamin, green tea and their combination was done to evaluate the viability of
the treated cells by SRB assay. Microscopic examination and were applied.
Results: Regarding cytotoxicity effect of vitamin C, green tea and their
combination on Mg-63cell line, it was noticed that cell distribution showed a
variable arrest at different phase of cell division. Where there was non-
significant difference of arrested cells of these drugs compared with its value in
non-treated GO-G1 phase control cells while there was a significant elevated
arrest of treated cells during the G2-M phase and the significant difference of
cell arrest at G2-M phase was type of treatment related.

Conclusion: From the results of the present study, we noticed that vitamin
green tea and their combination have cytotoxic effect on Mg-63 cell ling, it also
induced an effect on the cell cycle distribution, resulting in apoptosis, necrosis
and autophagy.

Introduction

We deal with cancer as it is one of the major causes of
death all over the world [1]. Osteosarcoma is the most common
primary pediatric bone malignancy, derived from primitive
bone-forming (osteoid producing) mesenchymal cells [2]. Until
now the real cause of bone cancer is unknown, this may due to
different genetic types with lack of molecular alterations [3],
[4]. For several years ago, natural plants and their extracts have
been used for various treatment purposes such as cancer [5]. In
ancient years, various studies were confirmed that different
concentrations of vitamin C inhibited the tumor growth and
caused cancer death [6]. Different compounds are considered to
be anticancer, polyphenols as gallacatechins, flavonoids and
tannis are type of these compounds [7]. Green tea are added to a
person’s nutrition for health improvement, Gallacatechins are
present in green Tea, it is thought including polyphenols in a
person’s diet can improve health and reduce risk of cancers by
being natural antioxidants [8].

Aim

The aim of the current study is to investigate the effect of
vitamin C, green tea and their combination on Mg-63 cell line.

Materials and Methods

(A)Cell line:-

Mg-63 osteosarcoma cell line was obtained from Cell Culture
Department (NAWA SIENTIFIC) in the form of frozenvial.in-
vitro cultivation of human tumor tissues (Osteosarcoma).

(B)Drugs:-

Mg-63 Cells treated with vitamin C, green tea extracts and their
combination with 1Cxy concentration.

1. Cytotoxicity Assay principal

SRB assay: -

It is SRB Sulforhodamine B colorimetric assay for cytotoxicity
screening, used One of the most widely used methods for in
vitro cytotoxicity screening. The assay relies on the ability of
SRB to bind to protein components of cells that have been fixed
to tissue-culture plates by trichloroacetic acid (TCA). SRB is a
bright-pink amino-xanthene dye with two sulfonic groups that
bind to basic amino-acid residues under mild acidic conditions,
and dissociate under basic conditions. Cells were maintained in
DMEM media supplemented with100mg/mL of streptomycin,
100units/mL of penicillinand10%ofheat-inactivated fetal bovine
serum in humidified, 5 % (v/v) CO2atmosphere at 37° [9],[10].
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Microscopic examination
Hematoxylin and eosin staining of MG-63 cell line :-

Hematoxylin and Eosin stain was performed according to
Alshehri etal., (2019) where IC50 treated and untreated cells
were harvested by cold centrifugation (Jouan-Ki-22,France)
residual adherent cells were trypsenized and processed in the
same way . [11] Deposited cells were re-suspended in 0.5 ml
of phosphate buffer saline (PBS) Fifty microliters of treated and
untreated cells were dispensed and spread in circular way on
clean slides (3 for each treatment). Slides were air-dried,
methanol fixed and rehydrated in descending concentrations of
alcohol (100%, 90%, 75% and 50%). Slides were washed in
distilled water for 5 min [11].

The slides were immersed in filtered hematoxylin (HE) stain for
3 min and washed with distilled water twice. Slides were
immersed in filtered eosin stain for 5 seconds and washed with
distilled water. Dried slides were immersed in xylene, mounted
with Canada balsam then coverslips were placed and left to dry.

Five microscopic fields of each slide were photomicrographed
using the power of 400x. This was done using a digital camera
(Canon, Japan), which was mounted on a light microscope.
Images were transferred to the computer system for analysis.
Field selection was based on the presence of the highest number
of apoptotic cells. The photomicrographs were qualitatively
evaluated for the presence of morphological criteria of
apoptosis.

(3)Autophagy assay.

Autophagic cell death is assessed using acridine orange
lysosomal stain coupled with flowcytometric analysis. After
treatment with test compounds for 24/480r72 cells (105 cells)
are collected by trypsinization and washed twice with ice-cold
PBS (pH 7.4). Cells are stained with acridine orange (10 uM)
and incubated in dark at 37°C for 30 minutes. After staining,
cells are injected via ACEA Novocyte™ flowcytometer (and
acridine orange fluorescent signals is analyzed using FL1 signal
detector (Aex/em 488/530 nm). For each sample, 12,000 events
are acquired and net fluorescent intensities (NFI) are quantified
using ACEA NovoExpress™ [12].

Results:-
1. Cytotoxicity results:-

SRB Assay was employed. Data obtained revealed cytotoxic
effect of Mg-63 cells with vitamin C, green tea and
combination. Tab.(1)

2. Microscopic examination: -

Effects of different concentrations of vitamin, green tea and
their combination by microscopic evaluations. Figs.

(1,(2),(3),(4).05) -
3.Autophagy results:-

Autophagic cell death assessment in Mg-63 cells treated
vitamin C ,green tea and their combination with (IC50 uM)
using the acridine orange lysosomal stain coupled with the flow
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cytometric analysis. The green curve for the negative control
(untreated), and the red one for the treated cells. Vitamin C
caused autophagic cell death followed by combination then
least effect was green tea. Fig.(6) Tab. (2)

(1)Figl

Figure 1: A photomicrograph showing malignant cells showing
hyperchromatism and cellular and nuclear pleomoephism (H and E,
Original magnification 100X oil).

(2)Fig2
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Figure 2: A photomicrograph showing sheets of malignant cells.
Shrunken apoptotic cells with irregular cellular and nuclear membranes
(ellow arrows) (H and E, Original magnification 100X Oil).

.

(3)Vvitamin C

Figure 3 : A photomicrograph showing malignant cells. Few
apoptotic cells could be detected showing cellular shrinkage (Yellow
arrow) and peripheral condensation of chromatin (Red arrow) (H and
E, Original magnification 100X Oil).
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(4)Green tea

Figure 4 : A photomicrograph showing sheets of malignant cells.
Shrunken apoptotic cells (Yellow arrows) with peripheral condensation
of chromatin (Red arrows) could also be detected. An apoptotic body
could also be seen (Green arrow) (H and E, Original magnification
100X Qil).

(5)Combination:-
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Figure 5: A photomicrograph showing sheets of malignant epithelial
cells. Few apoptotic cells could be detected with irregular cellular and
nuclear membranes (red arrows) (H and E, Original magnification
100X Oil).
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Figure 6: Effect of Mg-63 cells treated cells treated with vitamin C,
green tea and combination on autophagy. Control (A),vitamin C (B),
green tea (C),Combination(D).

Table (1) 1. Cytotoxicity results:-

SRB Assay was employed. Data obtained revealed cytotoxic effect of
Mg-63 cells with vitamin C, green tea and combination.

3 of xx
compound Vitamin C Greentea Combination
10 ug/mi 97.9376 98.3501 99.6268|
Conc. ) 0.433% 0.76122 0.34654]
100ug/ml 93.3415 68.711 69.1824]
SD 0.9686 0.7349 0.58

3.Autophagy results:-

Autophagic cell death assessment in Mg-63 cells treated
vitamin C ,green tea and their combination with (IC50 puM)

using the acridine orange lysosomal stain coupled with the flow

cytometric analysis. The green curve for the negative control
(untreated), and the red one for the treated cells. Vitamin C
caused autophagic cell death followed by combination then
least effect was green tea.

Table (2)
Sample Mean x Median x Mean control | Median control
reated sample | related sample
1-Control 4565223 |4.205568 _ _
2-Vitamin C | 5410875 |5,050,733 4201886 3,878,195
3-Greentea |4211453 3902621 4.201,886 3,878,195
4-Comination |4.884,969 4537918 [4.201886 3.878.195

Discussion: -

The aim of the present study is to investigate the cytotoxic
effect of vitamin C green tea and their combination on Mg-63
osteosarcoma cell line. We confirmed that all three drugs have
cytotoxic effect but with different degree, resulting in cell cycle
arrest in with inhibition of mitosis followed by inducing
different types of cell death such as apoptosis, necrosis and
autophagy but with varying degree.

Our data explained clearly the effect of in -vitro cytotoxic
effects of vitamin C green tea and their combination on Mg-63
osteosarcoma cell line after 72 hours. photomicrography and
cytological evaluation were done to confirm and clarify SRB
results. Careful examination revealed that, the major criteria of
apoptosis and necrosis were showed among different
concentrations of the three drugs.

Microscopic examinations were done, in morphological
analysis, untreated control cells showed a relatively some
morphological changes in the form of nuclear and cellular
pleomorphism due to the malignant nature of the cells. Only
few control cells showed early morphological characteristics of
apoptosis such as cellular and nuclear chromatin condensation
and apoptotic bodies. Fig.(1),(2)

Cells treated with vitamin C of showed sheets of malignant
cells. Few apoptotic cells could also be detected. A
photomicrograph showing malignant cells. Few apoptotic cells
could be detected showing cellular shrinkage and peripheral
condensation of chromatin. Figs.(3)
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Cells treated with green Tea reflected sheets of malignant cells.
Apoptotic shrunken cells could be detected. The cells show
peripheral condensation of chromatin and irregular cell and
nuclear membranes. A photomicrograph showing sheets of
malignant cells. Shrunken apoptotic cells with peripheral
condensation of chromatin and apoptotic bodies were detected.

Fig.(4)

Cells treated with combination explained sheets of malignant
cells. Few apoptotic cells could be detected in this group. A
photomicrograph showing sheets of malignant cells. Few
apoptotic cells could be detected with irregular cellular and
nuclear membranes. Fig.(5)

These indicated that these drugs induced in vitro cell death by
three different mechanisms of autophagy apoptosis and
necrosis. All of these results are in agreement with the
following :- (O'Leary BR et al.,2020 , Ma E..et al.,2014
and Venturelli S.)) [13],[14],[15] confirmed that vitamin C
possess anti-cancer effect and they explained their
confirmations by examining the effect of vitamin C on various
cancer cell lines of different type of tumor.

(Belin et al., 2009; Chen et al., 2005, 2008; Valenti et
al., 2014), [16],[17],[18], studied the antitumor effect vitamin
C on another osteosarcoma cell line (G292) as the following:-
that vitamin C caused inhibition of cell growth of different
osteosarcoma cell line such as G292 this inhibition is dose
dependent of vitamin C resulting in decrease growth of tumor
cells in low concentrations of vitamin C and apoptosis of tumor
cells in high concentrations., this also confirmed by Wang J. et
al., 2018, Ni J et al, 2018 and Luo kw. et
al.,2017),[19],[20],[21] .

( Wang J. et al., 2018, Ni J et al., 2018 and Luo kw. et
al.,2017), [19],[20],[21] assured that GTPs caused inhibition of
growth of tumor cells resulting in apoptosis in different tumor

types.

Furthermore, (Liu L et al.,2015 and Tsao A S.),[22],[23]
demonstrated that in these GTPs affect cell cycle regulation and
caspase-3 that has essential role in apoptosis. Observing the
results of our study, we concluded that autophagy cell death was
induced with treatment of Mg-63 cells with vitamin C using
acridine orange in relation to control group. Fig.(6B) also we
noticed that Mg-63 cells treated with green tea produce
autophagy but with lower percentage than that of vitamin C.
Fig.(6C) when we wused Mg-63cell cells treated with
combination , autophagy cell death was observed but not more
than Mg-63 cells treated with vitamin C and greater than green
tea. Fig.(6D).

These results are in agreement with (Valenti MT, et al.2014)
[18] reported that vitamin C used in treatment of osteosarcoma
were able to produce apoptosis and autophagic cell death in
vitro.

Wang, X et 2019 [19] assured that polyphenols by being the
main component of GTPs contain special properties as they
cause autophagic cell death in cancer death.

Conclusions
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From the results of the current study we found that vitamin C,
green tea and their combination have cytotoxic effect on Mg-63
cell line but with different levels, also induced apoptosis,
necrosis and Autophagy.

List of Abbreviations

OS: Osteosarcoma.

GT: green tea.

IC50: Half-maximal inhibitory concentration.
SRB: Sulforhodamine B assay.

TCA: trichloroacetic acid.

DMEM: Modified Eagle Medium.

PI: Propidium iodide.

DNA: Deoxyribonucleic acid.

RNA: Ribonucleic acid.

DEMSO: Dimethyl Sulfoxide.

PBS: Phosphate Buffer Saline.

NFI: Net fluorescent intensities.

HE: Hematoxylin eosin.

GTPs: Green tea polyphenols.
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