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Abstract

Cytotoxicity of plant extracts has attracted more attention in the last years to assess their activities against
tumor cells. Cancer chemoprevention focuses on plant extracts to be toxic toward tumor cell lines without
affecting normal cells. The current study aimed to evaluate the cytotoxicity of ginger; olive leaf extracts
and their mixture against Rhabdomyosarcoma cell lines (RD cell lines) and oxidative stress in terms of
both Superoxide Dismutase (SOD) and Malondialdehyde (MDA). Alcoholic extracts of both ginger and
olive leaves were obtained by Soxhlet method. The third extract was prepared by mixing equal quantities
from both ginger and olive leaf extracts at a ratio of 1:1. Plates of RD cell lines and normal cell lines were
used with different concentrations of the prepared extracts within the range (12.5- 800 pg/ml) were tested
to determine their activity toward both RD and normal cell lines. Also, the levels of SOD and MDA were
estimated depending on their kit procedures. The results showed significant differences in the cytotoxicity
of the studied concentrations for each extract toward RD cell lines. The viability of RD cell lines was
significantly decreased with increasing concentrations of the studied extracts, on the contrary, normal
cells were not affected. Levels of SOD were increased with increasing extract concentration, in contrast
with MDA levels. It is concluded that the current results of the studied extracts support the principles of
cancer chemoprevention, besides their antioxidant properties to reduce oxidative stress and activate the
normal antioxidant factors in human body.

Keywords: Antioxidant Enzyme, Ginger Rhizomes Extract, Olive leaves extract, Peroxidation Marker, Sarcoma
cell line.

Introduction

Plant extracts have received great attention to
determine their extent to which they can be used in
medical applications against various diseases *
especially diabetes *®, and tumors "°. Numerous
studies have also been conducted on the
complications of these diseases to determine the
factors that can be applied for their diagnosis or
treated with plant extract as an antidiabetic agent 1%
12 The activity of the root extract of Menyanthes
trifoliata L. was studied to estimate its effect on
glioma cells. The study reported its anticancer
properties against this type of cancer. It referred to

the ability of root extract to induce apoptosis in
cancer cells by the action of its active components =,
In another study, Bundit P. et al ** evaluated the
activity of three plant extracts of medicinal herbs
against cholangiocarcinoma (CCA). The study
suggested that the studied extracts revealed an ability
to reduce the viability of CCA cell lines via
apoptosis.

The correlation between antioxidants and
cytotoxicity for 57 plant extracts were investigated.
It was found that the tested plant extracts have active
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components useful against free radicals, which lead
to cancer. It was recommended to isolate these
components and conduct further tests on different
cancer cell lines to know their activities and the
mechanisms of action '°. On the other hand, the
cytotoxicity of ethanolic extract of euphorbia
tehranica root was examined toward colon cancer
cell lines. The study suggested that the studied
extract possesses a promising activity against cancer
cell lines 8. Similarly, the cytotoxicity toward human
cancer cell lines for other plant extracts like Illicium
verum, Glycyrrhiza glabra, Rhamnus Frangula, and
Linum usitatissimum was investigated. The study
suggested that these plant extracts showed a
significant reduction in cancer cell line viability and
recommended necessary additional studies to
evaluate the cytotoxicity of more plant extracts
toward different tumor cell lines . Ethanoic and
aqueous extracts of Rosa beggeriana Schrenk
revealed anti-proliferative and cytotoxic effects on
breast and human liver cell lines. Data in this work
indicated that the ethanolic extract was more active
than aqueous extracts and both extracts affected
tumor cell lines but not normal cell lines 28,

Also, it was reported that the methanolic extract of
Euphorbia lathyris mature seed revealed a high
content of polyphenols, potent antioxidant activity
together with antitumor activity toward colon cancer
cell lines. It was suggested that the extract could form
the basis for developing colon cancer treatment while
emphasizing the need for more in vivo studies to
control its side effects *°. In a more recent study, it
was found that superoxide dismutase (SOD)
possesses high activity against canine mammary
gland tumor cell lines. The study referred to the
suggested mechanism of SOD effect in terms of
inhibition of the migration and proliferation of tumor
cells, so, the study confirms the potential activity of
SOD to be a chemotherapeutic model 2. In another
recent study, levels of SOD with other two
antioxidant enzymes including catalase and
glutathione peroxidase were evaluated in patients
with breast cancers treated with doxorubicin. The
study showed that the levels of these enzymes were
significantly decreased in patients without treated
with doxorubicin. In contrast, the enzymatic levels
increased to their normal level range during the
treatment with doxorubicin 2.

Most cancer drugs have severe side effects and poor
selectivity, thus, many attempts were conducted to
develop new anti-cancer agents as safer and more
effective ones. Ogbolel et al. ??, studied the activity

of some medicinal plant extracts toward
Rhabdomyosarcoma cell lines and they were referred
to that both Macaranga barteri and Calliandra
portoricensis extracts possess cytotoxic effects on
this type of cancer cell lines. In a recent study, the
cytotoxic effect of African plant extract (Nauclea
latifolia) on breast cancer and RD cell lines was
estimated. The study showed a cytotoxic activity of
this type of extract which is considered as an
excellent chemotherapeutic agent. It was reported
that the exogenous SOD causes effects on prostate
cancer cell lines in terms of apoptosis index and the
expression of manganese superoxide dismutase .
Furthermore, the level of SOD decreased in the case
of cancer disease, especially in the late stage with
disease progression and cancer cell migration and
invasion, subsequently, the study suggested that
SOD could represent a therapeutic agent at the end
stage of prostate cancer 2.

It was found that treatment of breast cancer
monitored by the level of SOD and some other
relevant biochemical factors. Therefore, the level of
SOD is decreased during disease period due to the
increasing of ROS that consider primers or
carcinogens cause the cancer development, so the
level of SOD is suggested to be a marker for
treatment of breast cancer when cancer cells are
prevented by the induced apoptosis process . In the
case of oral squamous cell carcinoma (OSCC), the
level of SOD was determined. The literature referred
to that the decrease of SOD level in tissue samples of
OSCC is attributed to increase of oxidative stress 2.

The effect of some plant extracts rich in phenolic
compounds and flavonoids on breast cancer cell lines
was studied. The extracts of chloroform, ethanol,
methanol, ethyl acetate, and aqueous, revealed
promising results as antioxidants and anti-
proliferation agents against cancer cells. Moreover,
ethanol extract also showed high effectiveness as an
anti-proliferation of breast cancer cells in mice,
which showed a significant reduction in tumor size
2’ The activity of incensole acetate nanoemulsion
which is obtained from Catharanthus roseus essential
oil was estimated toward breast cancer. Potential
effects of this extracted substance on oxidative stress,
inflammatory factors, and tumor growth were
recorded %,

Malondialdehyde compound can occur as a result
of the polyunsaturated fatty acids peroxidation.
Therefore, this compound has been employed as a
good marker for oxidative stress in patients with a
wide range of diseases. Furthermore, the
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determination of MDA level applied for different
types of cancer samples %. Oxidative stress (OS)
occurs as a result of the development of degenerative
diseases like cancer and diabetes. The production of
ROS increases under the increase of OS, which leads
to the destruction of beta cells or damage to DNA to
develop diabetes or cancer, respectively. The effects
of Clinacanthus nutans leaf extracts on
inflammatory and oxidative stress markers were
assessed in diabetic rats. Moreover, the extract of
Clinacanthus nutans leads to decreased MDA with

Materials and Methods

Preparation of plant extracts

Both extracts of ginger and olive leaves were
prepared using soxhlet as reported elsewhere 2. The
third extract was prepared by mixing equal amounts
for each of the ginger and olive leaf extracts within
the ratio of 1:1. The cytotoxicity of these extracts was
measured against RD cell lines and the levels of SOD
with MDA were evaluated as best markers for
antioxidants and oxidative stress, respectively.

Cell culture

The human cancer cell lines, RD
(Rhabdomyosarcoma)cell lines, and normal cell
lines were obtained from the Center of
Biotechnology/ Al-Nahrain University. RD cell lines
were grown and maintained in minimum essential
medium and incubated at 37 °C with carbon dioxide.
Medium components included sodium bicarbonate
(0.07%), non-essential amino acids (1%), glutamine
(2mM/L), penicillin (100 U/mL), and streptomycin
(100 mg/mL).

MTT assay

The assessment of cell viability (inhibition rate
percentage) was conducted by the 3-(4, 5-dimethyl
thiazol-2-yl) — 2, 5-diphenyl-tetrazolium bromide
(MTT) as reported in literature 2. Hundred (100 pL)
of RD cell lines were transferred into the well plate,

Results and discussion

Three types of plant extracts were used in this study,
including olive leaves, ginger, and olive with ginger
extracts mixture 1:1. Table 1 shows the results of
ginger extract effects on both RD cell lines and
normal cell lines. Seven different concentrations of
ginger extract were applied against RD cell lines and
normal cell lines including (12.5, 25, 50, 100, 200,
400, and 800pg/ml). Inhibition percentages for RD

each of TNFa and IL-6 levels and improves p-cells
area °. The objectives of the current study are
including the evaluation of the cytotoxicity of both
ginger and olive leaf extracts together with the
mixture of these two extracts at a ratio of 1:1 against
RD cell lines and normal cells, in addition, to
evaluating the oxidative stress in terms of MDA and
SOD in cell culture of RD cell lines before and after
treatment with all the studied extracts within a wide
range of concentrations.

and then, different seven concentrations for each of
the applied extracts include (12.5, 25, 50, 100, 200,
400, and 800 pg/mL) dissolved in DMSO, were used
to determine their cytotoxic effect on RD cell lines.
RD cell lines with the applied concentrations of the
studied extracts were incubated in triplicates at 37 °C
in a carbon dioxide environment for 72 hrs. After the
incubation, maintenance media was removed and an
appropriate amount of MTT solution (25 pL) was
added to each well of RD cell lines and incubated at
37 °C for 2 hrs. The yellow color of MTT was
converted to purple formazan which is indicated to
cell viability. Then, the appropriate amount of
DMSO (75 pL) was added after removing of MTT
solution. Finally, a microplate reader was used to
read the optical density for plates at 490 nm
wavelength. Levels of superoxide dismutase (SOD)
and malondialdehyde (MDA) were evaluated
according to kit procedures, which were purchased
from Cohesion Bioscience —China.

Statistical analysis

Information for all the studied factors in the present
study was identified by mean + SD. Measurements
were assessed statistically by analysis of variance
[ANOVA] using SPSS program version 17. The
value of P< 0.05 was taken as a significant
difference.

cell lines, which correspond to the approved ginger
extract concentrations, were found to be (39.81,
52.25, 63.70, 76.11, 81.98, 88.18, 94.20). whereas,
normal cell line inhibition percentages that
corresponded to the approved ginger extract
concentrations were found to be much less than RD
cell lines (11.32, 11.32, 10.96, 10.69, 8.51, 6.61,
7.07) as recorded in Table 1, and illustrated in Fig. 1.
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Table 1. Effect of ginger extract on RD and normal cell lines.

Cell line type Extract concentrations in pg/MI|
12.5 25 50 100 200 400 800
Inhibition rate (IR%)
RD Cell Lines 39.81 52.25 63.70 76.11 81.98 88.18 94.20
Normal Cell Lines 11.32 11.32 10.96 10.69 8.51 6.61 7.07
Ginger extract
100
90
80
70
x & === RD
o
= 40 === Normal Cell

10 | —i—i—i—8—a—8
0
125 25 50 100 200 400 800

Concentrations pg/ml

Figure 1. ginger extract effect on RD and normal cell lines

The results of olive leaves extract effect on RD and
normal cell lines were recorded in Table 2 and
illustrated in Fig. 2. The results showed that the
inhibition rate (IR%) of this type of plant extract was
increased with increasing extract concentrations for
seven different olive leaves extract concentrations

against RD cell lines, which are found to be (39.66,
52. 03, 61.04, 74.41, 80,24, 86.63, 92.95). The effect
of this extract on normal cell lines was recorded to
be very little compared to its effect on tumor cell
lines (13.59, 13.41, 10.69, 6.61, 9.15), as recorded in
Table 2 and exhibited in Fig. 2.

Table 2. Effect of olive leaves extract on RD and normal cell lines

Cell line type Extract concentrations in pg/Ml|
125 25 50 100 200 400 800
Inhibition rate (IR%)
RD Cell Lines 39.66 52.03 61.04 74.41 80.24 86.63 92.95
Normal Cell Lines 13.59 13.41 10.69 10.24 10.69 6.61 9.15
100 Olive leaves extract
90
80
&
:\: 50
= 40 === RD
30
20 === Normal Cell
12.5 25 50 100 200 400 800
Concentrations pug/ml

Figure 2. shows effect olive leaves extract on RD and normal cell lines

The prepared extract from ginger and olive leaf
extracts at a ratio of 1:1, was applied against RD cell
lines and normal cells similarly for both ginger and
olive leaf extracts, which had been used first
independently. The results of this extract (ginger
olive extract mixture) were recorded in Table 3.
They showed a high inhibition percentage against
RD cell lines including 56.31, 65.92, 76.07, 81.13,
85.75, 88.40, and 91.99) at extract concentrations of

12.5, 25, 50, 100, 200, 400, and 800 pg/ml
respectively. However, the effect of ginger and olive
leaves extract on normal cells was found to be much
less than its high effect on RD cell lines. Inhibition
percentage of this extract at seven applied
concentrations of 12.5, 25, 50, 100, 200, 400, and
800 pg/ml were included 5.16, 6.07, 6.52, 5.62, 6.16,
7.16, and 6.88, respectively, as shown in Table 3 and
illustrated in Fig. 3.
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Table 3. Effect of ginger and olive leaves extracts mixture (1:1) on RD and normal cell lines

Cell line type Extract concentrations in pg/Ml|
125 25 50 100 200 400 800
Inhibition rate (IR%)
RD Cell Lines 56.31 65.92 76.07 81.13 85.75 88.40 91.99
Normal Cell Lines 5.16 6.07 6.52 5.62 6.16 7.16 6.88

Ginger and olive leaves extract 1:1

90
80
&
N
;_: 50

e

=== RD
=== Normal Cell

125 25 50 100

200 400 800

Concentrations pg/ml

Figure 3. Shows effect ginger and olive leaf extracts mixture on RD and normal cell lines.

Table 4 shows the level of MDA in cell culture after
being treated with both ginger and olive leaves and
the mixture of ginger and olive leaf extracts. The
results showed a significant decrease in MDA levels
with an increase of these extract concentrations,
starting with the concentration of 12.5 pug up to a
concentration of 800 pg/ml. There are no significant
differences between concentrations of 12.5 and 25
pug/ml for these extracts. But there are significant
differences between these two concentrations (12.5
and 25 pg/ml®) and the concentrations of 50 and 100
pug/ml in the case of both olive leaves and ginger
extracts, while the mixture of ginger and olive leaves
extract was including the concentrations of 50, 100
and 200 pg/ml® has a significant decrease in MDA
level than 12.5 and 25 pg/ml concentrations. Also,

concentrations of 200, 400, and 800 pg/ml¢ had
significantly higher effects on the RD cell line, than
previous concentrations of olive leaf extract.
Similarly, concentrations of 200 and 400 pg/ml¢ had
a significantly lower effect than (800 pg/ml®) in the
case of ginger extract. At the same time, the mixture
of ginger and olive leaves extract at the
concentrations of (400 and 800 pg/ml%) was more
effective in decreasing the MDA level than other
previous concentrations of this mixture extract (12.5-
200 pg/ml). Accordingly, ginger, olive leaves, and
the mixture of ginger and olive leaves extracts
significantly decreased the MDA concentration
(p=0.000021, p= 0.00017 and p=0.00016),
respectively, as reported in Table 4.

Table 4. levels of MDA in RD cell line under treated with extracts of olive leaves, ginger & their mixture

Extract Concentrations

MDA % (mean +SD) nmol/ml

pg/mi
Olive leaves extract Ginger extract Olive &ginger extracts
mix.
Control 9.784 £1.5372 9.784 £1.537° 9.784+1.537%
125 9.264 +2.065% 8.741 +1.256° 7.470+1.639°
25 8.963 +1.782° 8.816 +2.044° 7.384+1.072°
50 6.721 £1.044¢ 7.350 +£0.948° 6.384+0.961°¢
100 6.585 £0.952¢ 7.295 +1.103° 6.240+0.855°¢
200 5.251 +0.097¢ 5.748 +0.847¢ 6.174+0.795°¢
400 5.216 +1.048¢ 5.692 +0.944¢ 4.862+0.733¢
800 5.016 +1.170¢ 4.986 +0.850¢ 4.790+0.806¢
LSD 0.738 0.545 0.653
P-value 0.00017 0.000021 0.00016

Different small letters in the same column referred to present significant differences among MDA levels (p<0.005).


https://doi.org/10.21123/bsj.2024.10992

Published Online First: September, 2024
https://doi.org/10.21123/bsj.2024.10992
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

i

Baghdad Science Journal

Table 5 recorded the results of SOD levels in RD cell
lines in the case of olive leaves, ginger, and the
extract of ginger and olive leaves. The results
revealed a significant increase (p=0.00057) in SOD
level in the RD cell lines with increasing the
concentrations of olive leaves extract (12.5 pg/ml up

to a concentration of 800 pg/ml). Similarly, the
results of both ginger and the mixture extracts
showed a significant increase (p=0.00042,
p=0.00075) in SOD level with increasing of these
two extract concentrations 12.5 -800 pg/ml as
noticed in Table 5.

Table 5. Levels of SOD in RD cell line under treated with extracts of olive leaves, ginger and their

mixture
Extract Concentrations SOD (mean £SD) U/mg
pg/ml
Olive leaves extract Ginger extract Olive &ginger extracts
mix.
Control 1.125 £0.1282 1.125 +0.128? 1.125 +0.128?
12.5 1.263 £0.1442 1.295 +0.129? 1.306 +0.095?
25 1.285 +0.162° 1.306 +0.131° 1.362 +0.128?
50 1.350 +0.2072 2.482 +0.146° 2.644 +0.316°
100 2.533 £0.239° 2.546 +0.151° 2.787 £0.304°
200 3.871+0.318¢° 4.146 +0.385° 4.210 +0.513¢
400 3.956 +0.405° 4.269 +0.507¢ 4.286+0.482¢
800 4.121 +0.482° 4.219 +0.483¢ 4.338+0.519¢
LSD 0.559 0.604 0.581
P-value 0.00057 0.00042 0.00075

Different small letters in the same column referred to present significant differences among SOD levels (p<0.005).

The results in Tables 1-4 and Figs. 1-3 referred to the
activity of the applied plant extracts in this study
against RD cell lines. Extracts of olive leaves, ginger
and their mixture are giving high activities in
inhibition of cancer cells. The activities of the above-
studied extracts can be attributed to their bioactive
components like polyphenols, saponins, alkaloids,
flavonoids, and terpenoids. Subsequently, the
extracts of medicinal plants have a large attention
recently for their medical applications in many health
disorders to management and treatment of chronic
diseases like diabetes'? and cancers 5% as active and
safe therapeutic agents. The effects of these extracts
against diseases may be occurred due to present
active phytochemical compounds 3.

In a more recent study, a new strategy to treat cancer
cells was applied via selective oxycution, which is
obtained from plant extracts. Selective oxycution
means the selective killing of cancer cells by
targeting the stress response to ROS. Common
cancer drugs lack selectivity, therefore, new attempts
are conducted based on certain pathways. These
pathways include the effects of plant extracts on
induce apoptosis, cytotoxicity, and redox balance of
cancer cells environment *2. Similarly, the effect of
allium extract on melanoma cell lines was found to
possess high activity against this type of cancer cells.
This activity is elucidated by the presence of active
components that include phenolic compounds and

sulfur content . It was found that the plant extracts
inhibit cancer cells depending on DNA damage and
induce apoptosis in cancer cells. This occurred due
to the action of phytochemicals which revealed a
significant suppression in cancer cells by applied
animal model 3,

Also, medicinal plant extracts prevent the
proliferation of cancer cells as a suggested
mechanism to elucidate their actions. Anti-
proliferative of cancer cells is considered one of the
essential proposed mechanisms that are used to
clarify the action of plant extracts against the
mobility of tumor cells *. In a more recent study
conducted by Mir SA., et all *, mechanisms of plant
extract's effect on cancer were reported. The study
indicated that the presence of active bio components
in plant extracts like flavonoids increase the activity
of plant extracts against this disease. Flavonoids
possess high activity toward a wide range of diseases
such as immunological, cardiovascular, and cancer
diseases. In other words, flavonoids scavenge ROS
and suppress cancer metastasis by blocking tumor
cells and preventing nourishment to induce
apoptosis.  Also, flavonoids improve the
immunological ~ system®* and  antioxidant
condition® in patients with cancer.

Ginger extract has some bioactive ingredients that
possess the ability to care and protect body cells
against cancer *. A recent study showed anti-tumor


https://doi.org/10.21123/bsj.2024.10992

Published Online First: September, 2024
https://doi.org/10.21123/bsj.2024.10992
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

i

Baghdad Science Journal

activities of ginger against digestive tract cancers,
like gastric, colorectal, liver, pancreatic, and
laryngeal cancers, via a set of pathways “2. In the
other hand, the effect of ginger extract on breast
cancer can be occurred by regulation of some
pathways like proliferation, migration, and apoptosis
of cancer cells through regulation of the level of TNF
and IL-17 with some signaling pathways “.
Similarly, the activity of ginger against colorectal
cancer was evaluated. The study showed that ginger
extract increases the activity against colorectal
cancer by stimulating some anticancer markers #4,

Extracts of olive leaves were used to treat a wide
range of diseases like fever, malaria, and earaches a
long time ago. The activity of olive leaves extract is
due to the presence of the compound oleuropein,
which possesses a high antioxidant activity.
Furthermore, it was reported that oleuropein
stimulates anti-proliferation and induces apoptosis in
many cancer cells. Subsequently, the extract of olive
leaves affects cancer cells depending on different
mechanisms including antioxidant activity, inducing
apoptosis, and anti-proliferation in cancer cells *°.
Also, the activity of olive leaves extract was
evaluated against both breast and lung cancer, its
effect is occurred via anti-proliferation and apoptosis
mechanisms “°.

The results of the malondialdenyde (MDA) level in
this study showed that its level was increased in the
case of RD cancer cells without treatment with any
one of the studied extracts. In contrast, the level of
MDA after treatment with each of the studied
extracts, it is gradually decreased with increasing the

Conclusion

Based on the obtained results, it can be concluded
that the cytotoxic effects of both ginger and olive leaf
extracts together with their mixture extract at the
ratio of 1:1 were found to be highly active against
RD cell lines but no normal cells. The effects of the
studied extracts can be attributed to the active
components in these extracts like flavonoids
(polyphenols or phenolic acids), terpenoids, and
oleuropein. Also, applied of these extracts against
RD cell lines lead to an increase in the level of SOD
and at the same time, decreased the level of MDA
which represents the principal markers of both

Acknowledgment

concentration of the applied extract. These results of
MDA were in agreement with other previous studies
2930 Also, in recent studies, it was noticed there was
an increase in the level of MDA as an indicator of
oxidative stress in patients with thyroid cancer. The
increasing in level of MDA was adopted as a marker
for disease progression, so for this reason, MDA is
considered an important clinical factor for
monitoring oxidative stress 474,

In the current study, the superoxide dismutase (SOD)
level was found to be less than the control before
treating the RD cell lines with any one of the studied
extracts. This result can be attributed to an increase
in the oxidants like ROS under cancer condition and
decreasing in SOD level under the same condition.
Reversibly, after treatment of RD cell lines by the
studied extracts, the level of SOD was increased
gradually with increasing of the given extract
concentration. The results of SOD in this study are
consistent with other recent studies 2>’ and also
agree with the content of more recent studies 3233 4°,

In another recent study, it was reported that the
bioactive components of olive leaves extract include
flavonoids (polyphenols and phenolic acids),
terpenodis, and oleuropein which is considered the
more effective compound in olive leaves extract.
Olive leaves extract was found to possess a variety
of activities against oxidation, microbial
disturbances, inflammation, and reconstruction of
the damaged tissues. Also, olive leaves extract
contains oleanolic acid that protects the body from
platelet aggregation *°.

antioxidants and oxidants, respectively. Moreover,
the active components of these extracts can affect
cancer cell lines through several mechanisms such as
antioxidant, anti-proliferation, and apoptosis. The
applied extract affects cancer cells but has no effect
on normal cells, these results confirm the selectivity
of the extract's action toward cancer cells in terms of
the cancer chemoprevention concept. Further studies
are required for more information that concerns with
these extracts effect mechanisms against cancer
cells.
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