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ABSTRACT

Aims: To evaluate in vitro the properties of a blend of medicinal plants called Cancerol S through its
antioxidant, anti-inflammatory and cytotoxic potential on cancerous cells in culture.

Methodology: High-performance thin-film chromatography (HPTLC) and the assay test were used
for phytochemical screening of Cancerol S. The antioxidant power of Cancerol s was evaluated by
free radical inhibition tests (DPPH and ABTS) and the Iron Ill Reduction Power (FRAP). The
inhibition tests of 15-LOX (15-lipoxygenase) and COX1/COX2 (cyclooxygenases) were used to
evaluate the anti-inflammatory capacity of Cancerol S.

Results: The total polyphenols and flavonoids content of the extract were respectively 115.6 + 0.1
mg EAG/g and 43.4 + 0.1 mg EQ/g dry extract. The extract showed excellent antioxidant activity,
with inhibition of DPPH (ECso = 8.3 + 0.7 pyg/mL) and ABTS (ECso = 36.0 £ 1.1 ug/mL), and also
reduced ferric ion Fe3* (2.67 + 0.1 mmol EAA/g extract). In addition, the extract moderately inhibited
15-LOX, COX-1 and COX-2. The HelLa cell line of cervical cancer was more sensitive to Cancerol S
(ECs0 = 84.6 + 5.2 ug/mL) than the prostate cancer cell line DU 145 (ECso = 140.7 + 7.8 pg/mL).
Conclusion: These properties give a rational basis for the use of Cancerol S in traditional medicine
in Burkina Faso.

Keywords: Cytotoxic; antioxidant; anti-inflammatory; Cancerol S.

1. INTRODUCTION medicinal plants must first be studied to elucidate
their toxicity and effectiveness. Four main

The COVID-19 pandemic disrupts prevention activities are considered in the research of
methods and access to cancer treatment, anticancer phytomediCines: antiOXidant, anti-
affecting rates of incidence and mortality related  inflammatory, anti-angiogenic and cytotoxic [11].
to cancer. According to the latest report from the ~ Several recipes of anti-cancer medicinal plants
International Agency for Research on Cancer developed by traditional health practitioners
(IARC), there were 20 milion new cases of based on traditional knowledge, are marketed in
cancer in 2022 and 9.7 million deaths worldwide. ~ Burkina Faso. This is one of the recipes called
[1,2]. In Burkina Faso, the number of new cases Cancerol S, made from the leaves of four plants
in the same year was estimated at 14,538 and from Burkina Faso (Solanum incanum (Nees) L.,
the number of deaths at 10,998, mainly due to Ocimum  americanum L.,  Combretum
breast, liver, cervical and prostate cancers [3]. Mmicranthum G. DON., Combretum adenogonium
The etiology of cancer is multifactorial and mainly ~ Steud ex A. Rich) which was the subject of our
due to genetic mutations and predispositions, Study. It is well known that these plants have
chronic oxidative stress and inflammation [4,5]. excellent pharmacological properties, but no
lts treatment is mainly based on surgery, Studies have scientifically tested the anti-cancer
radiation therapy and chemotherapy [6,7]. effect of these combined plants. Thus, the
Despite progress in improving these treatments, objective of this StUdy was to verify the efficacy of
serious side effects, multiple drug resistance, the the aqueous extract of Cancerol S in the
unmanageable effects of metastatic tumors, the treatment of cancer, based on antioxidant
availability and accessibility of cancer drugs studies, The aim of this study is to develop a
remain real challenges for the cancer scientific ~ Plant-based anti-inflammatory and cytotoxic drug
community. Faced with these difficulties, the 0N cancer lines.

development of alternative solutions is essential.

Thus, according to several scientists, traditional 2. MATERIALS AND METHODS
medicine could be a very promising approach in
the treatment of cancer [8,9]. The use of
medicinal plants and their molecules to treat
cancer is therefore a revolutionary field because
they are simple, safe, environmentally friendly, The plant material of the study is a recipe from
inexpensive, fast and less toxic than four medicinal plants from Burkina Faso called
conventional treatments. They are also Cancerol S. It was developed by the traditional
functionally selective, acting specifically on tumor  health practitioner from dry leaves of these
cells while sparing normal cells [10]. However, traditional plants with well-defined proportions,

2.1 Phytochemical Study

2.1.1 Plant material
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and informally to avoid the popularization of the
recipe (Table 1).

2.1.2 Extraction

The extraction of Cancerol S was carried out by
aqueous decoction, respecting the indications of
the traditional health practitioner. Thus, 15 grams
of the mixture powder were added in 1.5 Liter of
distilled water and boiled for 10 minutes. After
cooling the mixture, filtering and centrifugation of
the filtrate, the supernatant was collected and
then lyophilized.

2.1.3 Determination of extraction yield and
residual moisture content

Extraction vyield: The extraction vyield was
determined by the formula for the ratio of the
mass of the dry extract of Cancerol S to the
mass of the dry vegetable powder.

Residual moisture content (THR): It was

determined using the following formula:
THR (%) = (M-M")/Mx100

M: Dry powder mass of the recipe
M’: Powder mass of the recipe after drying

2.1.4 Phytochemical screening

The aqueous extract of Cancerol S was
screened by high-performance  thin-film
chromatography (HPTLC) technique. This

technique was used as described by Adico et al.,
[12] without modification.

Identification of flavonoids: Migration was
performed using the solvent system composed of
ethyl acetate-formic acid-acetic acid-water (50:
5.5: 5.5: 13, viviviv).

Identification of cumarins: Ethyl Acetate-
Methanol-Water-Chloroform (18:2.4:2.1:6,
vIvIviv) served as a migration solvent system.

Identification of tannins: The mixture Ethyl
acetate-Methanol-Water-Chloroform  (18: 2.4:
2.1: 6, vlvivlv) was used for the migration of
tannins [12].

2.1.5 Phytochemical determination

Determination of total polyphenols content
(TPC): The total polyphenols (TPC) content of
the extract was determined by the Folin-
Ciocalteu method [13], as reported by Adico et
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al. [12], without modification. The calibration
curve of the gallic acid equation: y = 16.698x +
0.086 (R2=0.9979) was used for the calculation
of this content. It was expressed in milligrams of
gallic acid equivalent per gram of extract (mg
EAG/g of extract).

Determination of total flavonoid content
(TFC): The total flavonoid content (TFC) of the
extract was determined by the aluminium
trichloride method as described by Arvouet-
Grand et al. [14], and taken up by Adico et al.
[12], unchanged. It was expressed in milligrams
(mg) of quercetin equivalent per gram (g) of dry
extract (mg EQ/g of extract), with the equation of
the quercetin curve corresponding to y = 16.038x
+0.0414 (R?=0.9997).

2.2 Antioxidant Activity

2.2.1 DPPH radical scavenging activity

The ability of the extract to inhibit the radical
DPPH® was evaluated according to the method
of Velazquez et al. [15] as reported by Adico et
al.,, [12] in microplates. In practice, after half
dilution of the extracts, 200uL DPPH (20 mg/L)
was added to 100 pL of each concentration of
the extract from the successive dilution in each

well. The microplates were read by a
spectrophotometer at 517 nm.

The semi-maximum effective concentration
(ECs0) was determined from the inhibition

percentage curves that were a function of the
concentrations of the extracts. The formula used
for expressing inhibition percentages was:

| (%) = (Abs (B)-Abs (E))/(Abs (B))x100
Abs (B): absorbances of the blank

Abs (E): absorbances of the aqueous
extract of Cancerol S.

2.2.2 ABTS radical scavenging activity

The method of Re et al. [16] was used to
evaluate the inhibitory capacity of ABTS®* cations
by aqueous extract of Cancerol S. The procedure
used is that described by Adico et al. [12],
without modification. Following half dilution of the
extracts, 200 uL of ABTS solution was added to
20 uL of the different solutions for concentration
of the extracts in the wells. After reading the
microplates at 734 nm, the percentage of ABTS®**
radical inhibition was determined by the following
formula:
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Table 1. Medicinal plants of Cancerol S

Medicinal plants Families Part of plant Name in Mooré (Local

used language of Burkina
Faso)

Solanum incanum (Nees) L. Solanaceae Leaves Noraogo-Kuumbré

Ocimum americanum L. Lamiaceae Leaves Yulin-gnu-raaga

Combretum micranthum G. Combretaceae Leaves Randga

DON. (Kinkeliba)

Synonym : Combretum Altum

Perr

Combretum adenogonium Combretaceae Leaves Kwiguinga

Steud ex A. Rich
Synonym : Combretum
fragrans F. Hoffm

| (%) = (Abs (C)-Abs (E)) / (Abs (C)) x 100
Abs (C): absorbances of the control
Abs (E): absorbances of the extract

The semi-maximum effective concentration
(ECs0) was determined from the inhibition
percentage curves that were a function of the
concentrations of the extracts.

2.2.3 Iron reduction assay

The FRAP method, as described by Adico et al.
[12] was used to evaluate the reducing power of
Iron of aqueous extract of Cancerol S. In
practice, 10uL of the concentration extract 1
mg/mL was added to 300uL of FRAP solution in
a 96-well plate. The FRAP solution was
composed of sodium acetate buffer, TPTZ (2,4,6-
Tris(2-pyridyl)-s-triazine) and ferric chloride FeClz
(10:01:01, v/viv). The absorbance was read at
593 nm.

2.3 Anti-inflammatory activity
2.3.1 15-lipoxygenase (15-LOX) Inhibition
assay

The spectrophotometric method developed by
Malterud and Rydland [17] was used with minor
modifications to evaluate the inhibitory activity of
Cancerol S aqueous extract on 15-lipoxygenase.
The method used to inhibit this pro-inflammatory
enzyme is described in the study by Adico et al.
[12].

2.3.2 Cyclooxygenase (COX 1 and COX 2)
inhibition assay

The commercially available colorimetric COX
(Ovine/Human) inhibition kit (Cayman Chemical
Company, USA, Number: 560131) was used to
evaluate the inhibitory power of pro-enzymes
inflammatory cyclooxygenase (COX-1 and COX-

2) by Cancerol S extract. In this test, the activity
of cyclooxygenases was measured using a
colorimetric substrate, N, N, N', N’-tetramethyl-p-
phenylenediamine (TMPD) as a co-substrate

with  arachidonic acid. For this test,
three (3) types of reaction mixture were
prepared:

e Enzymatic activity (COX 1 and COX 2): It
was prepared by mixing 150 uL Buffer, 10
pL Hemin, 10uL Enzyme (COX 1/COX 2)
and 10uL Extract dilution solvent
(Methanol);

e Activity of the extract: It was made up of
150 pL of Tampon, 10uL of Hemin, 10pL of
enzyme (COX 1/COX 2) and 10puL of the
solution of the aqueous extract of Cancerol
S;

e The blank: It was made up of 160 uL of
Tampon, 10uL of Hemin and 10uL of
the dilution solvent of the extract
(Methanol);

20uL of the colorimetric substrate (TMPD) and
20pL of arachidonic acid were added to the three
(3) reaction mixture. After incubation at 25°C for
2 minutes, and absorbances were read at 590
nm. The following formula was used to determine
the percentage of inhibition.

| (%) = (Absorbance (enzyme) - Absorbance
(extract)) / (Absorbance (enzyme)) x 100

2.4 Cytotoxicity on Cultured Cancer Cells
2.4.1 Cultures of cells
The cytotoxic activity of Cancerol S aqueous

extract was evaluated on prostate cancer cell
lines DU 145 (ATCC HTB-81) and cervical HelLa
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(ATCC CRM-CCL-2) in vitro culture. They were
provided to CERBA/LABIOGENE by the iGReD
Laboratory (CNRS-INSERM-Université Clermont
Auvergne, France). The lines were grown in
75 cm? flasks in RPMI medium (for DU 145

cells)y and DMEM (for HelLa cells)
supplemented with 10% fetal calf serum
(FCS, Biowest, Nuaillé, France), 1%

penicillin/streptomycin (Invitrogen, Oslo, Norway)
and 1% L-glutamine.

2.4.2 MTT test

The cytotoxicity test of Cancerol S was
performed according to the MTT method, as
described by Adico et al. [12]. In practice, 10,000
cells from each line were seeded into
96-well microplates and incubated. 24 hours
mostly, the cells were brought into contact
with different concentrations of Cancerol S
extract and incubated again. After 72 hours, 10
pL of the MTT solution at a concentration of 5
mg/mL was added to each well. The
revelation was made four hours mostly by adding
100 L of isopropanol. The inhibition
percentages were determined after plate
readings at 570 nm.

| (%) = (Abs (control)-Abs (blank))/(Abs
(extract)-Abs (blank))x100

2.5 Data Analysis

The tests of the study were performed in
triplicate (n=3). The data obtained was presented
as mean =+ standard deviation. Statistical
analyses, graphs and correlation determination
between antioxidant/anti-inflammatory tests and
polyphenolic compounds by the Pearson
correlation coefficient performed using GraphPad
Prism software version 8.0.2. The student test
was used to compare two averages with a 5%
significance threshold.

3. RESULTS AND DISCUSSION

3.1 Results
3.1.1 Phytochemical study

The residual moisture content of the Cancerol S
powder was 4.2 + 0.7%, with an extraction yield
of 18.7 + 0.3%. The agueous extract of Cancerol
S had a total phenolic content of 115.6 £ 0.1 mg
GAE/g dry extract, and 43.4 + 0.1 mg QE/g dry
extract as total flavonoids (Table 2).

Table 2. Phytochemical analysis of the aqueous extract of Cancerol S

Extraction Residual TPC TFC (mg QE/g dry
yield (%) Moisture Content  (mg GAE/g dry extract)
(%) extract)
CancerolS 18.7+0.3 4.2+0.7 115.6 £+ 0.1 43.41+0.1

TPC: Total polyphenol content, TFC: Total flavonoid content. Values are presented as an SD mean (n=3)

F C T

Fig. 1. Detection of flavonoids (F), coumarins (C) and tannins (T)
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The migration profile of chemical groups after
disclosure is shown in Fig. 1. This phytochemical
targeting has made it possible to highlight
flavonoids, coumarins and tannins.

3.1.2 Antioxidant activity

The results of antioxidant activity of Cancerol S
extract are summarized in Table 3. They reveal
good antioxidant activity of Cancerol S. Thus,
DPPH® and ABTS"* radicals were inhibited with
ECso values of 8.3 £ 0.7 yg/mL and 36.0 + 1.1
pg/mL. These values are lower than the
references used in each case. The antioxidant
power by iron reduction of Cancerol S was
evaluated against a reference curve of ascorbic
acid equation: y = 0.8337x + 0.0499 (R? =
0.9976). The result obtained indicates that the
extract has a significant ferric ion reducing power
(2.7 £ 0.1 mmol AAE/g extract), which is however
lower than that of reference rutin.

3.1.3 Anti-inflammatory activity

Table 4 shows the result of inhibition of pro-
inflammatory enzymes (15-LOX, and COX 1 and
COX 2) by Cancerol S extract. The extract
moderately inhibited lipoxygenase and
cyclooxygenase, because at a concentration of
100 pg/mL, their inhibition percentages were
less than 50% (ICso > 100 pg/mL). The
percentages of inhibition of the extract had 100
pg/mL were 15.9 £ 1.1%; 37.2 + 1.7% and 29.2 +
1.3% respectively for 15-LOX, COX 1 and COX
2.

3.1.4 Correlation between antioxidant, anti-
inflammatory and polyphenolic
compounds tests

The Pearson correlation coefficient (r) was used
to identify a possible relationship between
antioxidant/anti-inflammatory tests and
polyphenolic compounds and antioxidant and
anti-inflammatory tests. When this coefficient is
between 0.7 and 1 or -1 and -0.7, the correlation
is considered highly positive or negative,
respectively. By account, if it is between 0.3 and
0.7 or - 0.7 and - 0.3, the correlation is said to be
positive or moderate negative. A value of r
between 0 and 0.3 or - 0.3 and 0, means a
positive or negative poor correlation [18]. The
results of the study showed that the elimination
of DPPH radicals was moderately correlated with
TFC (r = 0.467), while the FRAP test was
strongly correlated with TFC (r = 0.891) and TPC
(r = 0.982). These results suggest that flavonoids
are probably the main compounds responsible
for these antioxidant activities. The ABTS test
was negatively correlated (r = - 0.169) with
flavonoids. In terms of anti-inflammatory activity,
COX 1 and COX 2 inhibition were positively
correlated with polyphenols (r = 0.5 and r = 1
respectively), with a significant difference
between TPC and COX 2 inhibition. Finally, the
study of the correlation between antioxidant
potential and enzymatic inhibitors showed a very
strong correlation (r = 0.982) between the FRAP-
reducing power and the inhibition of COX 2 and a
moderate correlation (r = 0.655) between FRAP
reducing power and COX 1 inhibition (Table 5).

Table 3. Antioxidant activity the aqueous extract of Cancerol S

DPPH ABTS FRAP
ECso (Ug/mL) ECso (Ug/mL) (mmol AAE/g extract)
Cancerol S 8.3+ 0.7*** 36.0+1.1™ 27+0.1™
Quercetin 44+0.2 - -
Trolox - 25+0.1 -
Rutin - - 39+£0.1

In the same column, the extract value was compared to its corresponding reference (Quercetin/Trolox/Rutin)
using the student test. **p<0.01, ***p<0.001 and ****p<0.0001 versus references

Table 4. Antioxidant activity the aqueous extract of Cancerol S

Percent inhibition (%) at 100 pg/mL

15-LOX COX1 COX 2
Inhibition (%) Inhibition (%) Inhibition (%)
Cancerol S 159+ 1.1™ 37.2+17 202+13

Indomethacin 91.5+0.3

In the 15-LOX column, the extract value was compared to its corresponding reference (Indomethacin) using the
student test. **p<0.01, ***p<0.001 and ****p<0.0001 versus the reference
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Table 5. Correlation matrix (Pearson correlation coefficients (r)) of the aqueous extract of

Cancerol S
DPPH FRAP ABTS 15-LOX COX1 COX2 TPC TFC
DPPH 1.000
FRAP 0.015 1.000
ABTS -0.951 0.296 1.000
15-LOX 0.894 -0.434 -0.989 1.000
CoX1 -0.746 0.655 0.916 -0.965 1.000
COX 2 0,202 0.982 0.112 -0.257 0.501 1.000
TPC 0,203 0.982 0.111 -0.257 0.500 1.000 1.000
TFC 0,467 0.881 -0.169 0.022 0.240 0.960 0.961  1.000
A B
120+ 2004
| - DU 145
100+
_— - S - xR
‘:“i 80+ E 1504
£ g
Z 60+ n
2 Sy
T 40 s
o ; &
O
204 H 504
0 T I T 'I T r T 'I T 'I' T I
0 100 200 300 400 500 600 04
Concentration (ug/ml) HeLaDU 145

Fig. 2. Effect of Cancerol S agueous extract on cancer cells
A: Dose-dependent antiproliferative activity of extract on prostate cancer DU 145 cell lines and cervical cancer
HelLa. B: ECso (pg/mL) of extract on prostate cancer DU 145 cell lines and cervical cancer HeLa

3.1.5 Cytotoxic activity of Cancerol S on
cancer cells

Fig. 2 presents the results of the effect of the
aqueous extract of Cancerol S on the viability of
DU 145 cells, derived from metastatic prostate
cancer, and Hela cells, derived from cervical
cancer. The extract at concentrations of 31.25
pg/mL to 500 pg/mL causes a dose-dependent
inhibition of cell proliferation on both cell lines
(Fig. 2). The extract had an effective half-
maximum concentration (ECso) of 140.7 + 7.8
pg/mL on DU 145 cells line and 84.6 + 5.2 pg/mL
on Hela cells line, with a statistically significant
difference (p = 0.0007).

3.2 Discussion

used
many

have
the

Medicinal plants
endogenously in

long been
treatment of
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pathologies. Research is needed to demonstrate
their effectiveness and benefits to better use
them in drug development projects. In recent
years, medicinal plants have been at the center
of the discovery of new powerful and effective
anticancer compounds [19]. Combined therapy,
defined as the combination of several
compounds, is a new direction taken by
scientists in the fight against cancer. It is one of
the most effective and promising drug therapies
in the fight against complex pathologies such as
cancer [20]. One of the fundamental advantages
of combined therapy is the creation of a
“synergy”, where the combined effect is greater
than the sum of the individual effects [21]. Thus,
Cancerol S, a herbal recipe used in the treatment
of people suffering from cancer has been studied
with a view to scientifically prove its traditional
use. This study aimed to verify the effectiveness
of this formulation. Given the existing relationship
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between oxidative stress, inflammation and
cancer, antioxidant and anti-inflammatory
activities of Cancerol S in vitro was evaluated. In
fact, during inflammation, inflammatory cells
produce various reactive oxygen species that
induce pathological damage and generate a pro-
oxidant state. These reactive oxygen species can
induce DNA damage, resulting in genetic and
epigenetic modifications not only in tumor
suppressor genes and proto-oncogenes, but
especially genes controlling cell survival, DNA
repair and apoptosis processes. Damage
could promote the initiation and growth of cancer
[22].

The aqueous decoction method used in the study
for the extraction of Cancerol S gave a good
extraction yield. In addition, the dry vegetable
powder from this recipe has a residual moisture
content of less than 10%. This result indicates
that Cancerol S has good conservation
properties, Reducing all risks of contamination,
deterioration of the microbiological quality of the
recipe powder and alteration of bioactive
molecules [23]. The phytochemical screening of
the aqueous extract of Cancerol S revealed the
presence of phytochemicals (flavonoids,
coumarins and tannins)  with  excellent
pharmacological properties. The polyphenols and
flavonoid contents confirmed the presence of
phenolic compounds and flavonoids in the
aqueous extract of Cancerol S, which are well
known for their antioxidant, anti-inflammatory and
anticancer effects [24,25]. This is the case of a
bioactive flavonoid, fisetin, formulated as
nanocrystals has shown biopharmaceutical
effects and excellent In vitro activity against solid
tumors [26]. Our phytochemical results showed
similar compositions to those obtained by other
studies on the different plants constituting the
recipe. Zengin et al.,, showed the presence of
flavonoids, phenols and tannins in the aqueous,
methanolic extracts of the leaves and flowers of
Ocimum americanum, with the presence of
compounds such as gallic acid, rutin, luteolin,
quercetin and apigenin, all known for their
antioxidant, anti-inflammatory and anticancer
activities [27]. In addition, phytochemical tests of
Solanum incanum aqueous leaf extract were
positive for tannins and coumarins but not for
flavonoids [28]. Zahoui et al., characterized
sterols and polyterpens, polyphenols, flavonoids,
tannins, quinones and alkaloids in the aqueous
extract of the leaves of Combretum micranthum
[29]. Finally, Nounagon et al., said that the
leaves of Combretum adenogonium are rich in
chemicals such as flavonoids, leucoanthocyans,
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anthocyanins, triterpenoids and tannins [30].
Thus, all these studies confirm that these plants
are very rich in phytochemicals, and could
explain the good phytochemical composition of
Cancerol S.

The use of two or more methods in the
evaluation of antioxidant activity gives a more
reliable and understandable aspect on the
antioxidant power of an extract. [31]. In our
study, three antioxidant methods were used: the
DPPH® radical inhibition method, the ABTS®*
radical inhibition method and iron reducing
power. The antioxidant effect of aqueous extract
of Cancerol S was significant, with values of ECso
= 83 = 0.7 pg/mL for DPPH (less than 10
pg/mL), of ECso= 36.0 + 1.1 pug/mL (less than 50
pg/mL) for ABTS and 2.67 mmol EAA/g of
extract for FRAP. However, these values are
statistically lower than the compounds used as a
reference. The good antioxidant activity of this
mixture would be due to the plants used for its
preparation. For example, Touré et al. showed
that the aqueous extract Combretum micranthum
inhibited DPPH® and ABTS®* radicals with ICso
values of 9.1 = 0.28 pug/mL and 11.8 = 0.01
pg/mL  respectively [32]. Other studies have
reported that Solanum incanum and Combretum
adenogonium had moderate antioxidant effects
[33,34]. These results show that the
phytochemicals in this mixture could act
synergistically, thus increasing the antioxidant
power of the recipe. Moreover, correlations
between TPC/TFC and DPPH and FRAP tests
reflect that polyphenol, especially flavonoids,
may be the compounds responsible for these
antioxidant activities. Indeed, polyphenols are
known to be powerful antioxidants. The mode of
action of these phytochemicals is based on their
ability to give electrons or hydrogen. In addition,
they can block the production of free radicals by
inhibiting the formation or disabling reactive
species and free radical precursors. [35,36]. The
lack of correlation between the ABTS test and
TPC/TFC may be due to the fact that other
compounds present in the aqueous extract of
Cancerol S are responsible for the inhibition of
ABTS radicals. In summary, the aqueous extract
of Cancerol S is potentially antioxidant and could
help prevent or reduce the pathogenicity of
several diseases including cancer. Indeed, many
plants have been shown to have a significant
free radical trapping, and thus antioxidant, which
is associated with cytotoxicity, and could
therefore be used as therapeutic and preventive
agents [37-39]. Plant extracts with a half-
maximum effective free radical scavenging
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concentration (ECso) of 10 pg/mL were shown to
exhibit greater cytotoxicity [40].

Regarding the anti-inflammatory activity, the
extract showed a moderate inhibitory effect on
15-LOX, COX-1 and COX-2 with an ICso greater
than 100 pg/mL. In addition, the positive
correlation observed between TPC/TFC and
inhibition of COX 1/COX 2 would be due to the
effect of polyphenols including flavonoids,
tannins and stilbenes. This inhibition can be
achieved by blocking prostaglandins and
thromboxanes via cyclooxygenases.
Phytochemicals  inhibiting  pro-inflammatory
enzymes are widely used in the fight against
several diseases including cancer, because they
also have a strong antioxidant activity [41,42]. In
addition, the positive correlation observed
between TPC and COX 1/COX 2 inhibition (r =
0.5 and r = 1 respectively) is due to the effect of
polyphenols including flavonoids and tannins.
The iron reduction capacity (FRAP) of the extract
was positively correlated with the inhibition of
COX 1 and COX 2 (r = 0.655 and r = 0.982
respectively). Indeed, COX are enzymes whose
activity is controlled by the oxidation or reduction
of iron [43]. Therefore, the inhibition of these
enzymes by the aqueous extract of Cancerol S

could be related to its ferric ion reducing
capacity. COX and LOX and their eicosanoid
products derived from arachidonic acid

(prostanoids and HETE) are involved in various
pathological processes including cancer. The
inhibition of these enzymes contributes to reduce
the occurrence, proliferation, migration and cell
survival of tumor cells [44].

The aqueous extract of Cancerol S inhibited the
proliferation of both lines with a half-maximum
effective concentration (ECso) of 140.7 + 7.8
pg/mL on DU 145 cells and 84,6 + 5.2 pg/mL on
HelLa cells. Thus, HelLa cells were more sensitive
than DU 145 cells. In addition, cell proliferations
were inhibited in a dose-dependent manner.
Indeed, it is well known that inflammation and
oxidative stress are two mechanisms promoting
the onset and progression of cancer. Thus, the
antioxidant and anti-inflammatory activities of
Cancerol S are potentially related to its
chemopreventive effectiveness. Furthermore, the
inhibition of free radicals and pro-inflammatory
enzymes by Cancerol S could also explain its
cytotoxic effect on HeLa and DU 145 cancer
cells, preventing the progression of cancer and
the development of metastases. Numerous
studies have shown that each of the medicinal
plants in Cancerol S has the ability to inhibit the
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proliferation of several cancer cell lines. Solanum
incanum inhibited melanoma cells in vitro and
reduced the growth of metastatic melanoma in
vivo. It also induced apoptosis and caused cell
cycle arrest in melanoma cells between the
GO/G1 phases [45]. Several studies have shown
that Solanum incanum and its active compound,
solamargine, can induce apoptosis in various
cancer cells [46-48]. Abdoul-Latif et al.,
evaluated the effects of Ocimum americanum
leaf essential oil on thirteen (13) human cancer
lines (K562, A549, HCT116, PC3, U87-MG, MIA-
Paca2, HEK293, NCI-N87, RT4, U20S, A2780,
MRC -5 and JIMT-T1). The results showed that
Ocimum americanum presented excellent and
significant anticancer activity in vitro [49]. The
anticancer activity of the roots, leaves and stems
of Combretum Adenogonium was evaluated on
the prostate cancer cell line (PC-3). Combretum
Adenogonium root extract showed high activity
against PC-3 cells with an ICso of 24 pg/mL,
while leaf and stem extracts had ICso values >
100 pg/mL [50]. Gade et al., reported that
Combretum fragrans (synonym for Combretum
Adenogonium) strongly inhibited the growth of
human U87 (glioblastoma cells, C6 rat
glioblastoma cells and PC-3 prostate cancer
cells. Extract induces apoptosis by regulating
ERK and Akt signaling pathways [51]. Moreover,
Cancerol S was more effective on the HelLa and
DU 145 cancer lines compared to a recipe (Acti-
plus) used by this same traditional health
practitioner [12]. All these results show how
sensitive cancer cells are to different therapies.
Another determining factor concerns the
chemical molecules of medicinal plants that
depend on the geographical location.

According to the National Cancer Institute (NCI),
a raw extract of anticancer medicinal plants is
promising and intended for purification for the
development of new anticancer drugs when its
50% inhibitory concentration (ICso) in vitro is less
than 30 pg/mL [52]. However, the use of
Cancerol S as a functional food could be justified
for the management of patients. Indeed, several
mechanisms could increase its activity in vivo. In
vivo studies would therefore be essential to
conclude regarding the effects Cancerol S.

4. CONCLUSION

Cancerol S showed clear effects on both cancer
lines in culture (DU 145 and HelLa). Cancerol S
also reduced tumor growth in a dose-dependent
manner and was more cytotoxic on Hela cells
line than on DU 145 cells. In addition, it
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presented a fairly significant antioxidant activity,
although its anti-inflammatory properties are
moderate. Beyond, this study provides the first
scientific rational showing that Cancerol S could
be further developed as phytomedicine for
cancer treatment. Toxicity studies as well as
anticancer activity In vivo would however be
necessary to identify the active ingredients as
well as the molecular mechanisms involved.
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