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Medicinal plants are important sources for discovering new drugs for many diseases. The aim of this study was to
assess and compare the total phenolic and flavonoid contents, phytochemical compounds, antioxidant and cy-
totoxic activities of some medicinal plants: Ficus carica (FCE), Ficus sycomorus (FSE) and Euphorbia tirucalli (ETE)
latex extracts. A significant amount of phenolics and flavonoids was recorded in the FCE, FSE and ETE of 50.2,
88.0, 10.5 mg GAE/g latex and 12.5, 34.0, 4.3 mg CE/g latex, respectively. The phenolic content of FCE, FSE and
ETE were effective in scavenging free radicals of DPPH and ABTS with ICs, values of 13.6, 7.0, 6.0 and 4.5, 6.4,
2.0 ug GAE/ml, respectively. The total antioxidant activity, using phosphomolybdenum assay, of FCE, FSE and
ETE was also measured with ECs, values of 39, 25 and 6.5 pg GAE/ml, respectively. Various phytochemical
compounds with potential therapeutic values were detected in each FCE, FSE and ETE latex extract using GC-MS
analysis. Most of identified phytochemical compounds are found for first time in figs or euphorbia latex extracts.
Various phenolic acids and flavonoids were identified and quantified in the FCE, FSE, and ETE latex extracts with
diverse therapeutic properties using HPLC analysis. The phenolic content of ETE, FCE, and FSE latex extracts
exerted a potent cytotoxic effect near to doxorubicin, a common anticancer drug, against acute myeloid leu-
kemia HL-60, breast MCF-7 and liver HepG2 cancer cell lines, respectively. Additionally, all the tested extracts
didn't exert any toxicity against human normal melanocyte HFB4 cell line with concentrations up t0100 pg/ml.
In conclusion, the phenolic content of FCE, FSE and ETE latex extracts could be used as therapeutic agents for

fighting cancer.

1. Introduction

The use of plants to treat many diseases, extract therapeutic agents
and improve the health backed hundreds of years ago and until now;
plants are still an important source of novel active compounds and
many blockbuster drugs. Malignant cancer is the second cause of death
worldwide, which destroys the health and life of human beings.
Epidemiological scientists reported that the consumption of some fruits
and vegetables decreased the risk of many diseases like cancer (Abuajah
et al., 2015). Over 50% of anticancer drugs were produced from natural
sources, especially from plants (Mann, 2002; Kim and Park, 2002). The
anticancer activity of some plants might be due to their antioxidant
properties. Moreover, many plant antioxidants used as anticancer drugs
and could induce cancer cells apoptosis (Michels et al., 2006).

Latex is a natural sticky polymer exuding from different plant parts
and contains various phytochemicals and antioxidants. It shows diverse
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biological activities such as antifungal, antibacterial, antiviral, anti-in-
flammatory and anticancer (Santos and Van Ree, 2011; Upadhyay,
2011).

Ficus sycomorus and Ficus carica L., belong to Moraceae family, are
short trees native to the continent of Africa. Their fruits are called figs
which greatly used as a food and medicine throughout the world. Dry
and fresh figs contain high levels of phenolic antioxidants, flavonoids
and anthocyanins (Solomon et al., 2006). Traditionally, the fresh fig
latex could treat warts, epilepsy, toothache, hemorrhoids, snake bites,
and cough (Lansky et al., 2008). Also, it could inhibit the spontaneous
and transplanted tumors growth in mice (Ullman, 1952; Ullman et al.,
1952).

Euphorbia tirucalli L., belong to Euphorbiaceae family, is a small
shrub native to Africa; however, it is excessively grown all over the
world because of its uses in traditional medicines. Consequently, this
has prompted scientific interest to study its pharmacological properties.
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E. tirucalli extracts are considered as a source of natural antioxidants.
Traditionally, E. tirucalli fresh latex was used in treatment of some types
of cancer (Munro et al., 2015; Waczuk et al., 2015).

Usually, the fresh latex of fig or Euphorbia was used externally or
orally for cancer and other tumors treatment (Lansky et al., 2008;
Caxito et al., 2017). Additionally, the screening of the bioactive com-
pounds and the cytotoxicity of these latexes against human cancer cells
was limited. Therefore, this study aimed to assess and compare the total
phenolic, flavonoid contents, antioxidant capacity and phytochemical
compounds of the latex extracts from locally grown F. carica, F. syco-
morus and E. tirucalli plants. The evaluation of the cytotoxicity of
phenolic content of the latex extracts against different human cancer
cell lines was also studied.

2. Materials and methods
2.1. Collection of plant latex

The latex of the tested plants were collected into sterile containers
by cutting the ends of Ficus carica and Ficus sycomorus fruits, while it
was collected by cutting the ends of Euphorbia tirucalli branches. All
these plants were collected from Ministry of Agriculture, Sharkia gov-
ernment, Egypt. All the tested plants were authenticated by Dr. M.
Salah (Professor, Botany department, Agriculture Research Center
(ARC), Cairo, Egypt). Voucher specimens were deposited in the her-
barium of the Botany department under the numbers of 255996#,
255997#, and 255998#.

2.2. Extraction of bioactive compounds from latex

The latex of each tested plant was collected on equal volume of
petroleum ether according to Ashok et al. (2011). Then the petroleum
ether layer was separated from aqueous layer by separating funnel. The
aqueous samples were dried in the oven at 50 °C overnight. The dried
samples (5 g) were extracted in 50 ml of 80% methanol with shaking at
140 rpm at 30 °C overnight and then filtered with filter paper Whatman
No.1. Each filtrate is designated as a methanol latex extract. For cyto-
toxic activity measurement, each methanol latex extract was dried in
the oven at 50 °C overnight and dissolved in a least volume of 0.1%
dimethyl sulfoxide (DMSO).

2.3. Total phenols measurement

The total phenolic content was measured by the method of Velioglu
et al. (1998). The reaction mixture includes: 0.1 ml methanol extract,
0.1 ml Folin-Ciocalteu reagent and 0.8 ml distilled water were in-
cubated for 5min at room temperature. Then 0.5 ml sodium carbonate
(20%) was added and incubated at room temperature for 30 min. The
blue colour was measured at 750 nm. Gallic acid (GA) was used as a
standard.

2.4. Total flavonoids measurement

The total flavonoid content was measured by the method of Zhishen
et al. (1999). Incubation of 0.25 ml methanol extract, 1.25 ml distilled
water and 0.075 ml of 5% NaNO, for 6 min, then add 0.15ml of 10%
AICl3. After 5min, 0.5ml of 1.0 M NaOH and 0.275 ml distilled water
were added. The change of colour was measured at 510 nm. Catechin
was used as a standard.

2.5. Antioxidant assays

2.5.1. DPPH assay

1, 1-Diphenyl-2-picrylhydrazyl (DPPH) method was used for de-
termination of the antioxidant activity of the latex extracts (Ao et al.,
2008). The reaction mixture includes: 0.1 ml methanol extract and
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Table 1
Total phenolic and flavonoid contents of Ficus carica (FCE), Ficus sycomorus
(FSE) and Euphorbia tirucalli (ETE) methanol latex extracts.

Extract Total phenolic (mg GAE/g latex) Total flavonoid (mg CE/g latex)
FCE 50.20 + 2.50° 12.50 = 1.10*
FSE 88.00 * 5.20° 34.00 = 2.20°
ETE 10.50 + 1.20¢ 4.30 = 0.50°

GAE, gallic acid equivalent, CE, catechin equivalent. Values are presented as
means * S.E. (n = 4). Values with different superscript letters within the same
column indicate significant differences at level p < 0.01.

0.9ml of 0.1 mM DPPH dissolved in methanol were incubated for
30 min at room temperature and dark. The absorbance of the colour
was measured at 517 nm. DPPH scavenging percent = [(O.D. control —
0O.D. sample)/0.D. control] x 100.

2.5.2. ABTS assay

ABTS (2, 2’-azino-bis (3-ethylbenzo-thiazoline-6-sulfonic acid) re-
agent was prepared and used for determination of the antioxidant ac-
tivity of the latex extracts (Re et al., 1999). The reaction mixture in-
cludes: 1.0 ml of ABTS reagent and 0.1 ml of the extract were incubated
for 1 minat room temperature and the reduction of absorbance was
measured at 734 nm. ABTS scavenging percent = [(O.D. control — O.D.
sample)/0.D. control] x 100.

2.5.3. Phosphomolybdenum complex assay

The total antioxidant activity of the latex extracts was also eval-
uated by formation of a phosphomolybdenum complex by the method
of Prieto et al. (1999). The reaction mixture includes: 4 mM ammonium
molybdate, 28 mM sodium phosphate, 600 mM sulfuric acid, and 50 pl
of the extract were incubated for 90 min at 95 °C. After cooling, the
absorbance of colour was read at 695 nm. ECs, is defined as a con-
centration of the phenolic compounds gives absorbance of 0.5.

2.6. GC-MS analysis of the latex extracts

Each latex extract was analyzed by GC-MS Spectrometer
(PerkinElmer, USA) equipped with 30 m X 0.25 mm Elite-1MS column.
The carrier gas is helium. The temperatures were adjusted as follows:
50 °C hold for 5 min, raised to 250 °C for 10 min. The injector and de-
tector temperatures were adjusted at 280 °C. The ion source and in-
terface temperatures were adjusted at 200 and 250 °C, respectively. The
mass range was scanned from 50 to 300 amu. The control of the GC-MS
system and the data peak processing were controlled by means of Turbo
Mass, version 5.4.2.1617 software. Compound identification was ver-
ified based on the relative retention time and mass fragmentation pat-
tern spectra with those of standards and the NIST 2008. LIB.

2.7. HPLC analysis of the latex extracts

The high performance liquid chromatography (HPLC) analysis was
performed for the extracts according to Kim et al. (2006) using an
Agilent Technologies 1100 series liquid chromatography equipped with
an auto sampler and a diode-array detector. The determination and
separation were performed on XDB-C18 column (150 X 4.6 um). The
samples were filtered through a 0.45 um Acrodisc syringe filter (Gelman
Laboratory, MI) before injection. The column was eluted by acetonitrile
(solvent A) and 2% acetic acid (v/v) (solvent B) at a flow rate of 1 ml/
min. The peaks were monitored simultaneously at 280, 320 and
360 nm. The obtained peaks were identified by congruent retention
times and UV spectra and compared to commercial phenolic com-
pounds as standards.
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Fig. 1. Correlation between different concentrations of the phenolic contents of Ficus carica (FCE), Ficus sycomorus (FSE) and Euphorbia tirucalli (ETE) methanol latex
extracts and their antioxidant capacity as determined by DPPH (A), ABTS (B) and phosphomolybdenum (C) assays. Values are presented as means * S.E. (n = 4).

Table 2
The antioxidant activity of phenolic content of Ficus carica (FCE), Ficus syco-
morus (FSE) and Euphorbia tirucalli (ETE) methanol latex extracts.

Antioxidant assay FCE pug GAE/ml  FSE pg GAE/ml  ETE pg GAE/ml

DPPH (ICs0) 13.60 = 1.207 7.00 = 0.30° 6.00 + 0.25°
ABTS (ICsp) 4.50 + 0.72° 6.40 * 0.32° 2.00 + 0.13¢
Total antioxidant capacity ~ 39.00 = 2.20*  25.00 + 1.20>  6.50 * 0.30°

(ECso)

ICsp value is the concentration of the phenolic content required to scavenge
50% of either DPPH or ABTS free radical. ECs is the effective concentration of
extract at which the absorbance was 0.5. Values are presented as means + S.E.
(n = 4). Values with different superscript letters within the same row indicate
significant differences at level P > 0.01.

2.8. Cell lines and culturing

Acute myeloid leukemia (HL-60), breast MCF-7, liver HepG2, colon
HCT116 and lung A549 cancer cell lines and human normal melanocyte
(HFB4) cell line were obtained from (Rockville, MD, USA). The cells
were preserved in Dulbecco's modified Eagle's medium (DMEM) con-
taining 10% heat inactivated fetal calf serum (GIBCO), streptomycin
(100 pg/ml) and penicillin (100 U/ml) in humidify atmosphere with 5%
CO, at 37 °C. Cells at a concentration of 0.50 x 106 were grown in a

flask (25 cm?) in 5 ml of culture medium.

2.9. In vitro cytotoxic activity

The cytotoxic activity was determined in vitro using Sulfo-
Rhodamine-B stain (SRB) assay according to Skehan et al. (1990). Cells
were inoculated in 96-well microtiter plate (10* cells/well) for 24h
before adding the phenolic extracts to allow attachment of cells to the
wall of the plate. The tested extracts were dissolved in 0.1% DMSO
immediately before adding to the cell culture. Different concentrations
of the tested extracts (12.5-100 ug GAE/ml) and doxorubicin, a re-
ference anticancer drug, were used. Triplicate wells were prepared for
each concentration. The tested extracts and the cells were incubated in
atmosphere of 5% CO, at 37 °C for 48 h. The cells were washed and
stained with 0.4% SRB (w/v) dissolved in 1% acetic acid for 30 min.
The excess of dye was eliminated by 4 washes with 1% acetic acid and
the stained cells were recovered by Tris-EDTA buffer. The colour in-
tensity was recorded by an ELISA reader. The concentration of the
phenolic content of latex extract required for 50% inhibition of cell
viability (ICso) was recorded.

2.10. Statistical analysis

The results were statistically analyzed by a one-way analysis of
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Table 3
Major phytochemical compounds identified from Ficus carica (FCE), Ficus sycomorus (FSE) and Euphorbia tirucalli (ETE) methanol latex extracts using GC-MS analysis.
Extract Compound name Compound structure Retention time Molecular Pharmacological action References
(min) weight
FCE 4-hydroxy-3-methoxbenzoic | 27.2 182 Antioxidant, anti-cancer and anti-apoptotic =~ Kumar et al. (2003)
acid, methyl ester =0 :<
OH
d
1(2H)-Naphthalenone, 3,4- i 33.3 188 Anti-fungal Sandeep and Prakash
dihydro-2,5,8-trimethyl é@ (2014)
Psoralen 35.18 186 Antioxidant, anticancer, antimicrobial, Wu et al. (2013)
Bone-modifying therapeutic agent for bone
metastases treatment
Phthalic acid 36.6 166 Antioxidant, cytotoxic on human cancer Kok et al. (2008)
cell lines and anti-apoptotic, anti-
inflammatory
Dibutyl phthalate 38.8 278 Antioxidant, potent antimicrobial agent Roya et al. (2006)
Xanthotoxin 40.7 216 Anti-leukodermal and antitumor properties (Abdel Hafez et al.,
’ 2009)
Benzoic acid, 2-hydroxy-, 2 16.7 152 Antioxidant, antimicrobial and anti- Jaganathan and Mandal
methyl ester :\< or proliferative agent (2009)
Psoralen / AN 35.18 186 Antioxidant, anticancer, antimicrobial, Wu et al. (2013)
‘ P Bone-modifying therapeutic agent for bone
N S0 o metastases treatment.
FSE 7,9-Di-tert-butyl-1-oxaspiro 37.8 276 Antioxidant, anti-mineralocorticoid, anti- Rukhsana et al. (2015)
(4,5)deca-6,9-diene-2,8-dione androgen agent
9-Octadecenamide o 55.2 281 Antioxidant, antimicrobial agent. Rukhsana et al. (2015)
4H- Cyclopropa [5’,6'benz § o 54.13 520 New compound
[1,2:7,8]azuleno[5,6-b] a \j A
oxiren-4-one mJ: \J\,\/
ETE Pregn-4-ene-3,20-dione, 11- %0 57.4 330 Steroid compound Therapeutic drug Meher et al. (2013)
hydroxy
9,19-Cyclo-9.beta.-lanostane- (/ 60.7 444 Cytotoxicity against prostate cancer cell Shamsabadipour et al.
3.beta.,25-diol g /e line (2018)
Lanosterol 62.7 426 Chemo-preventive activity against colon Ma et al. (2013)
carcinogenesis, cytotoxicity against some
human cancer cell lines.
variance (ANOVA). The data were considered as means *+ S.E. (n = 4). phenolic and flavonoid contents (21.5-77 mg GAE/g and 0.012-28 mg

Differences were significant at P < 0.01.

3. Results and discussion
3.1. Total phenolic and flavonoid contents

The total phenolic and flavonoid contents of the Ficus carica (FCE),
Ficus sycomorus (FSE) and Euphorbia tirucalli (ETE) latex extracts were
50.2, 88, 10.5mg GAE/g latex and 12.5, 34, 4.3 mg CE/g latex, re-
spectively (Table 1). Among analyzed methanol extracts, the FSE
showed significantly highest total phenolic and flavonoid contents
(P < 0.01), which it contained about two and three times more phe-
nolic and flavonoid contents than FCE, respectively. The lowest total
phenolic and flavonoid levels were detected in ETE. Variations in total

CE/g, respectively) were previously reported for different Euphorbia
parts extracts (Jahan et al., 2011; Ben Mohamed Maoulainine et al.,
2012; Munro et al., 2015). Furthermore, low contents in total phenolics
and flavonoids (21.9 mg GAE/g and 8.58 mg CE/g, respectively) were
recorded in F. carica fruit extract (Amessis-Ouchemoukh et al., 2017).
Low phenolic contents were also reported for seventy six fig accessions
from the Eastern Mediterranean region of Turkey (0.69-2.2 mg GAE/g)
(Caliskan and AytekinPolat, 2011). Moreover, in F. sycomorus extracts,
the previously recorded phenolic and flavonoid contents
(3.43-81.56 mg GAE/100 g and 0.1-0.527 mg CE/100 g, respectively)
(Veberic et al., 2008; Al-matani et al., 2015) were much lower than our
obtained results. Therefore, the data of the present study indicated that
the latex of FCE and FSE contained higher phenolic and flavonoid
contents than other plant parts of figs that reported above.
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Table 4

Phenolic compounds composition of the Ficus carica (FCE), Ficus sycomorus
(FSE), and Euphorbia tirucalli (ETE) methanol latex extracts using HPLC tech-
nique.

Compounds RT Phenolic compound %

FCE FSE ETE
Gallic 5.7 ND ND 20
Protochatechuic 9.9 8 40 ND
p-hydroxybenzoic 15.1 ND 3 ND
Catechin 18.6 8 ND ND
Chlorogenic 20.6 59 5 ND
Vanillic 24.8 1 ND ND
Caffeic 31.6 3 1 ND
Ferulic 32.4 ND ND 21
Sinapic 33.8 1 4 1
Rutin 36.2 20 ND 3
p-coumaric 37.2 ND 35 ND
Cinnamic 42.8 ND 5 ND
Quercetin 43.6 ND ND 55
Apigenin 46.0 ND 7 ND

ND: No Detection; RT: Retention Time.
3.2. Antioxidant activity

Natural antioxidants could reduce the rate of mortality associated
with many danger diseases such as cancer by their scavenger effect on
free radical species (Marrelli et al., 2012; Amessis-Ouchemoukh et al.,
2017). In addition, natural antioxidants are different in their types,
structures, mode of action and reactivity, therefore, three methods
DPPH, ABTS and phosphomolybdenum were used to screen and com-
pare the antioxidant activity of the three methanol latex extracts. In all
tested antioxidant assays, Fig. 1 shows strong correlation coefficients
(R?) (0.992-0.999) between the concentration of phenolic content of
latex extracts and antioxidant activity. The ICsq and ECs values were
also determined from Fig. 1, where a low value indicates the high an-
tioxidant activity. The antioxidant activity of the phenolic content of
FCE, FSE and ETE latex extracts was evaluated on the basis of their
ability to scavenge free DPPH and ABTS radicals, which exhibited ICs,
values of 13.6, 7.0, 6.0 ug/ml and 4.5, 6.4, 2.0 ug/ml, respectively
(Table 2). For DPPH or ATBS assays a significant difference (P < 0.01)
between the radical scavenging potential of FCE and FSE within the
same family, as well as ETE of different family was found as presented
in Table 2.

Also, the results appeared no much differences between DPPH and
ABTS ICs( values for FSE, while the DPPH IC5, values were three times
more than ABTS ICsy values in case of FCE and ETE. These results
suggests that the phenolic content of FSE have the same susceptibility
toward DPPH and ABTS free radicals, while the phenolic content of
other latex extracts have different abilities toward these radicals. This is
due to that each phenolic compound has different contribution to the
antioxidant activity (Mohamed et al., 2016). In phosphomolybdenum
assay, the ETE also possessed a significant high reducing ability
(P < 0.01) with ECs, value of 6.5 pg/ml, while FCE and FSE possessed
lower reducing ability with ECsy values of 39 and 25 pg/ml, respec-
tively (Table 2). Therefore, the phenolic content of ETE latex extract
possessed a potent antioxidant activity; this is proved by the three an-
tioxidant assays. However, E. tirucalli branches aqueous extract con-
centrations (1-150 pg/mL) exhibited weak DPPH radical scavenging
activity (Waczuk et al., 2015). Further, the DPPH radical scavenging
activity of E. royleana methanol and water extracts was 580 and
1130 pg/ml, respectively (Ashraf et al., 2015). Several studies reported
that figs extracts could be a rich source of natural antioxidants with
variations in their amounts. These variations might be attributed to the
type of solvent, phenolic contents, and interaction between extract
components (Feng et al., 2015; Amessis-Ouchemoukh et al., 2017).
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3.3. GC-MS analysis of the latex extracts

To obtain more information about the potential healthy phyto-
chemicals of the FCE, FSE and ETE latex extracts, the GC-MS analysis
was performed. Table 3 screens the major phytochemical compounds of
the three latex extracts and their pharmacological actions using GC-MS
technique. The results showed that the FCE contains 4-hydroxy-3-
methoxbenzoic acid, methyl ester, 1(2H)-Naphthalenone, 3, 4-dihydro-
2, 5, 8-trimethyl, Psoralen, Phthalic acid, Dibutyl phthalate and Xan-
thotoxin. The FSE contains Benzoic acid 2-hydroxy- methyl ester,
Psoralen, 7,9-Di-tert-butyl-1-oxaspiro (4,5) deca-6,9-diene-2,8-dione
and 9-Octadecenamide. Moreover, the ETE contains 4H- Cyclopropa
[57,6'1benz[17,2":7,8]azuleno[5,6-b]oxiren-4-one, Pregn-4-ene-3,20-
dione-11-hydroxy, 9,19-Cyclo-9.beta.-lanostane-3.beta-25-diol and La-
nosterol. Most of identified compounds are oxygenated hetero-cycles.
Many naturally occurring oxygenated hetero-cycles are biologically
active compounds and have therapeutic actions such as anticancer ac-
tivity (Kaur et al., 2013). Psoralen is a furocoumarin compound with a
potent pharmacological action. Figs are one top sources of psoralen (Wu
et al., 2013) and our results indicated that both figs latex (FCE and FSE)
are natural sources of psoralen. However, the rest of identified bioactive
compounds are found for first time in figs and euphorbia latex extracts.
Besides, most of these bioactive compounds have potential therapeutic
actions in different clinical settings such as antioxidant, anticancer,
antitumor, anti-apoptotic, anti-inflammatory and antimicrobial as
mentioned in Table 3.

3.4. HPLC analysis of the latex extracts

To identify and quantify the phenolic compounds of the tested latex
extracts, the HPLC technique was carried out. In Table 4, the HPLC
analysis of the FCE, FSE, and ETE latex extracts showed a considerable
variation in phenolic acids as well as some flavonoids. The chlorogenic
acid was the major phenolic compound of the FCE latex extract fol-
lowed by rutin and represented 59 and 20% of total phenolic content,
respectively. In the FSE latex extract, the protochatechuic acid and p-
coumaric acid were the dominating phenolic compounds and re-
presented 40 and 35% of total phenolic content, respectively. A high
concentration of quercetin was detected in the ETE latex extract fol-
lowed by ferulic acid and gallic acid and represented 55, 21, and 20% of
total phenolic content, respectively. Most of the identified phenolic
compounds of the three latex extracts have diverse therapeutic prop-
erties besides their antioxidant, antitumor, anticancer anti-proliferative
and cytotoxic effects against different cancerous tissues and human
cancer cell lines (Jiang et al., 2000; Garrait et al., 2006; Lakhanpal and
Rai, 2007; Semaming et al., 2015; Ganeshpurkar and Saluja, 2017).

3.5. In vitro cytotoxic activity

Fig. 2 shows the cytotoxicity of different concentrations ranged
12.5-100 pg/ml of phenolic content of FCE, ETE and FSE latex extracts
against HepG2, MCF7, A549, HL-60 and HCT116 cancer cell lines as
well as human normal melanocyte, HFB4. Further, the doxorubicin, a
reference anticancer drug, and DMSO were used as controls for cancer
cells. The cancer cells appeared normal growth in the culture medium
and DMSO didn't have any effect on the cell growth (data not shown).
In addition, the phenolic content of the FCE, ETE and FSE didn't exhibit
any effect against the growth of the normal HFB4 cell line.

The results revealed that the FCE displayed a significant potent
cytotoxic activity (P < 0.01) against MCF-7 with ICso concentration of
25.30 = 2.11 pg/ml near to the doxorubicin (ICsqy: 24.50 = 1.72pg/
ml) after 48 h of incubation, Table 5. The ethanol extract of F. carica
fruits exhibited cytotoxic activity against MCF-7 breast cancer cell line
(ICsp: 31.2pg/ml) after 72h of incubation (Jasmine et al., 2015). In
addition, the FCE showed a moderate activity against HepG2 and
HCT116 cancer cell lines with ICsy, values 32.25 + 3.66 and
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Fig. 2. Effect of different concentrations of (A) Ficus carica (FCE), (B) Ficus sycomorus (FSE), (C) Euphorbia tirucalli (ETE) latex extracts and (D) doxorubicin, a
reference anticancer drug, on liver HepG2, breast MCF-7, lung A549, acute myeloid leukemia HL-60 and colon HCT116 cancer cell lines, as well as human normal

melanocyte HFB4. Values are presented as means * S.E. (n = 4). Values with different superscript letters within the same curve indicate significant differences at
level P < 0.01.

Table 5

The ICsq values of phenolic content of Ficus carica (FCE), Ficus sycomorus (FSE), Euphorbia tirucalli (ETE) latex extracts and doxorubicin, a reference anticancer drug,
against different human cell lines measured by SRB assay.

Sample ICso (g GAE/ml)

HepG2 MCF-7 A549 HL-60 HCT116 HFB4
DMSO NA NA NA NA NA NA
Doxorubicin 20.30 + 2.34° 24.50 + 1.72° 23.84 + 2.43° 21.87 + 2.31° 19.83 + 2.112 86.20 + 8.88
FCE 32.25 + 3.66" 25.30 + 2.11° NA NA 38.75 * 4.74° NA
FSE 21.35 + 2.11° NA NA NA NA NA
ETE NA 31.65 + 3.67° 35.36 + 3.82" 22.76 + 2.85° NA NA

ICs( value is the concentration of the phenolic content required for 50% inhibition of cell viability. Values are presented as means = S.E. (n = 4).
NA is no activity. Values with different superscript letters within the same column indicate significant differences at level P < 0.01.

38.75
20.30

+
*

4.74 ug/ml compared to the doxorubicin with ICso values
2.34 and 19.83 * 2.11 pg/ml, respectively. Additionally, it

did not exert any activity against HL-60 and A549 cancer cells Table 5.
The FSE displayed a significant potent cytotoxic activity (P < 0.01)
against HepG2 with ICso value 21.35 = 2.11ug/ml near to the

doxorubicin ICsy value 20.30 *+ 2.34 ug/ml. It did not exert any cy-
totoxicity against the rest of the cancer cell lines, Table 5. The results
appeared that the FCE and FSE ICsq concentrations were much lower
than that reported previously. The cytotoxic activity of F. sycomorus
fruit ethyl acetate extract showed a high ICs, value (26.82 mg/ml) (Al-
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matani et al., 2015). Furthermore, the F. carica fruit extract didn't exert
any cytotoxic effect on U87 glioblastoma cells at the concentration
ranged from 250 to 1000 pg/ml (Amessis-Ouchemoukh et al., 2017).
We can say this is the first report shows the cytotoxic activity of the FCE
and FSE latex extracts against MCF-7, HepG2 and HCT116 cancer cell
lines.

The results evidenced that a relative low concentration of the phe-
nolic content of ETE displayed a significant potent cytotoxic activity
(P < 0.01) against HL-60 with ICs value of 22.76 *+ 2.85ug/ml near
to the reference drug, doxorubicin with ICs, value 21.87 + 2.31 g/
ml. Furthermore, the ETE appeared a moderate cytotoxic activity
against MCF-7 and A549 cancer cell lines with the ICs, values of
31.65 = 3.67 and 35.36 * 3.82ug/ml compared to the doxorubicin
with ICsy values of 24.50 = 1.72 and 23.84 * 2.43 ug/ml, respec-
tively. Additionally, ETE did not exert any activity against HepG2 and
HCT116 cancer cells, Table 5. The leaves and stems methanol extracts
of the E. tirucalli exerted a high growth inhibition capacity against the
MiaPaCa-2 pancreatic cancer cell line (Munro et al., 2015).The stem
ethanol extract of the E. tirucalli also inhibited the growth of HL-60
cancer cell line with relatively high ICso, values (113-300 pg/ml)
(Caxito et al., 2017). Further, tannins were isolated from some Eu-
phorbia species (dried whole plant) showed antitumor activity
(Khanbabaee and Ree, 2001). However, relative high concentrations of
E. tirucalli branches aqueous extract (100-150 pg/ml) causing geno-
toxicity and cytotoxicity in normal human cells. It was associated with
changes in gene expression of some antioxidant resulting in over-
production of reactive oxygen species (ROS) and decreasing the level of
cell tolerance to chemical components of this plant (Waczuk et al.,
2015).

Indeed, the cancer cells have ability to absorb any component more
than the healthy cells. So it can be concluded that the cancer cells were
highly oxidized or affected by the identified oxygenated phytochemical
and phenolic compounds of each FCE, FSE and ETE latex extract
compared to the healthy cells. Besides, most of these compounds have
antioxidant, anticancer, antitumor and anti-apoptotic activities, which
supports their strong influence on some tested cancer cell lines.

4. Conclusion

From above results, it can be concluded that although the lower of
phenolic and flavonoid contents were detected in ETE latex extract, it
possessed higher antioxidant activity compared with FCE and FSE. The
GC-MS and HPLC analysis of the FCE, FSE, and ETE latex extracts re-
vealed that they are promising sources for several bioactive com-
pounds. These identified compounds have potent therapeutic properties
such as anticancer, antitumor, anti-apoptotic, anti-inflammatory and
antimicrobial. The phenolic content of FCE, FSE, and ETE latex extracts
exerted a potent cytotoxic activity on breast MCF-7, liver HepG2 and
acute myeloid leukemia HL-60 cancer cell lines, respectively. Further,
the FCE and ETE latex extracts showed a moderate cytotoxic activity
against colon HCT116 and lung A549 cancer cell lines, respectively.
Therefore, they could be optional sources for anticancer compounds.
On the whole, it is interesting to note that the phenolic content of FCE,
FSE, and ETE latex extracts possessed chemotherapeutic characters.
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