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Abstract

Euphorbia hirfal. (asthma weed, pill bearing spurge),is one of the most important species of
Euphorbiaceaeindigenousto Egypt and widely used in folk medicine. It was the subject for many
phytochemical and biological studies but correlation between phytoconstituents and biological
activities were not well studied.The aim of the present study wasto correlatethe antioxidant and
cytotoxic activities against twoof the most important health problems in Egypt with the main
constituents in £. Airta (phenolic and flavonoid). The different fractions obtained from successive
extraction of £. hirfa were screened for their radical scavenging ability using 1,1-diphenyl-2-picryl
hydrazine (DPPH) testin addition to cytotoxicity using Sulforhodamine B (SRB) assay against liver
(Huh-7) and lung (A-549) cell carcinoma. Phenolic and flavonoid contents were estimated using
colorimetric assays (Folin-Ciocalteuand aluminum chloride assays respectively).Ethyl acetate
(EtOAc) fractionappeared as potent radical scavenger (IC50 5.4+0.65pg/ml and 1C90
11.9+0.84ug/ml) and had the highest potency against Huh-7 (IC50 36.7+1.02 pg/ml)and A-549
(IC50114.4 +0.78 pg/ml) cancer cell lines. These results are attributed to the highest flavonoid
concentration (23+1.06 mg/gquercetin equivalent)in EtOAcfraction in addition to high content of
phenolics (88.9 +0.57mg/g gallic acid equivalent). Further studies are necessary to isolate and

identify the ethyl acetate’s bioactive compounds and evaluation of their biological activities.
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Introduction

Medicinal plants have been used as a source of remedies since
ancient times. The ancient Egyptians were familiar with many
medicinal herbs and were aware of their usefulness in treatment of
various diseases. Nowadays, there is an increasing trend towards
the use of herbal medicine in Egypt that reflects an increasing
confidence in such remedies. The flora of Egypt includes about
2000 species of plants distributed in its different localities that vary
in type of soil and prevailing climatic and other environmental
conditions that hence encourage the growth of a wide range of
plant species[1].

The Euphorbiaceae is a hugeflowering family comprising 300
genera and 8000 species and it's widely distributed in tropical
Africa. This family consists of species of great economic
importance like Ricinuscommunis, Manihotesculenta,
Heveabrasiliensis, Euphorbia pulcherrima, Euphorbia esulaand
Barbados nut.It contains different classes of active constituents as
terpenoids, phenolic, flavonoids and alkaloids[2].

The genus Euphorbia is the biggest genus in Euphorbiaceae
represented in the Egyptian flora by 42 species [3].Euphorbia
hirtas widely distributedin Egypt, in addition to tropical and
subtropical regions of the world.The flowers are monoecious in
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shape, leaves are opposite, narrowed ovate or oblong and its
stipule are minute, linear and hairy. It is characterized by a cyme
inflorescence with short rachis. It has one ovary tricarpelled. The
fruits are characterized by their attractive yellow color, three-celled
and the seeds are ovate however quadrangular in cross section,
with band on each facet [4].

E. hirta was traditionally used in respiratory system disorders, such
as laryngeal spasms, emphysema, asthma, bronchitis, hay fever,
coughs, common cold [5], menstrual cycle disorders, kidney stones,
sterility and sexually transmitted diseases[6].

E.hirfa was the subject for many phytochemical studies reporting
the isolation and identification of flavonoidssuch as
quercetrin,myricitrin, afzelin, scopoletin, scoparone, isoscopoletin,
quercetin, isorhamnetin, pinocembrin, kaempferol andluteolin[7, 8],
phenolic (gallic acid, 3,4-di-O-galloylquinic acid, 2,4,6-tri-O-galloyl-
D-glucose and 1,2,3,4, 6-penta-O-galloyl-beta-D-glucose[9],tannin
content such as euphorbins A, B, C, 0, E.7 triterpenes and
phytosterols such as B-amyrin, 24-methylenecycloartenol, and B3-
sitosterol, in addition to alkanes which include heptacosane, n-
nonacosane and others.3, 7, 11, 15-tetramethyl-2-hexadecen-1-ol,
6,10,14-trimethyl-2-pentadecanone, hexadecanal, phytol and n-
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hexadecanoic acid (1'R 5 A)-5-(5-methylcarboxymethyl-2-
oxocyclopentyl)-3Zpentenyl-B-D-(6- G- p-hydroxybenzoyl)
glucopyranosidewere also reported[10].

To build scientific basis for traditional uses of£. Airfa, it was the
subject for many biological studies. E.hirfashowed proliferation
inhibition of Plasmodium falciparumin addition to exhibiting minute
cytotoxic property against human epidermis carcinoma KB 3-1
cells[5], sedative[11] anti-inflammatory[12, 13],antidiarrheal
activity[14, 15], antiasthmatic[16], antibacterial effect [17-21],
radical scavenger[22-24], in addition to antiproliferativeeffect on
Hep-2 cells from human epithelioma of larynx[25].

In this study the radical scavenging activity of E.firfa was
investigated using DPPH assay in addition to cytotoxic activity
estimated using SRB assay against liver (Huh-7) and lung (A-549)
cancer cell lines. Phenolic and flavonoid contents have been
estimated using colorimetric assays (Folin-Ciocalteuand aluminum
chloride assays respectively).

Material and methods

Plant material

Euphorbia hirfa L.was collected from Ismailia road (Obour town),
Egypt and identified by Or Mona M. Marzouk (Department of
Phytochemistry and Chemotaxonomy). A voucher specimen
(RS007) was deposited in the herbarium of Pharmacognosy
department, Faculty of Pharmacy, MSA University.

Chemicals

All chemicals used, including solvents, were of analytical grade.
DPPH, folinciocalteu's phenol reagent, quercetin, and gallic acid
were purchased from (Sigma-Aldrich Chemie, Steinheim,
Germany).

Preparation of plant extract and successive fractions

The powdered air-dried aerial parts of Ehirta1 kg) were
exhaustively extracted with 70% methanol.The combined extracts
were evaporated under vacuum. The residue was weighed and
suspended in water, then exhaustively defatted with petroleum
ether (60 to 80 C) (Pet.ether). Combined Pet.ether subextracts
were evaporated under reduced pressure (yield: 3.5%). Methanol
was removed from the remaining extract and diluted with distilled
H,0 to 400 ml and successively extracted with chloroform (Cf) (20
500 ml) and Ethyl acetate (EtOAc) (20 500 ml). Each solvent
extract was evaporated to dryness under reduced pressure to give
Cf (yield: 1.3%) and EtOAc (yield: 3.7 %), respectively. The
remaining aqueous extract was further extracted with n-butanol
(BuOH) (20 500 ml) and evaporated to dryness to yield BuOH
(vield: 2.1%). The final aqueous phase was also evaporated to
dryness (yield: 31.5%)

Biological activity

Radical scavenging activity

1,1-diphenyl-2-picryl hydrazine (DPPH) radical scavenging ability
of the different fractions was evaluated using the method of
Shimada et al. [26]. All plant fractions were screened at 100 pg/ ml
while the most potent fractions (giving more than 90%) were
assayed at different concentrations to estimate 1Csy. Methanolic
solution of DPPH*(0.1mM) was prepared; 1 ml of this solution was
added to 3 ml of each samplesolution at different conc. (0-75ug/
ml). The mixture was shaken vigorously and allowed to stand at
room temperature for 30 min. Then the absorbance was measured
at 517 nm (UV spectrophotometer Shimadzu 1800 UV probe). This
method is based on the reduction of DPPH in methanol solution
(dark purple color) in the presence of a hydrogen donating
antioxidant due to the formation of the nonradical form DPPH-H in
the reaction (lighter color) [27] so they scavenge free radical form
of DPPH as shown in the following equation.

A-H+ DPPH'——> A"+ DPPH-H

The DPPH scavenging effect and the decrease in absorbance was
measured by the following equation:

DPPH scavenging % = 100 [(Ag-A1)/A0) 100]

Where A, was the absorbance of the control reaction and A1 was
the absorbance in the presence of the sample[28].

Cytotoxic assay

The cytotoxicity of each fraction was tested against liver (Huh-7)
and lung (A-549) cancer cell lines by Sulforhodamine B (SRB)
assay [29]. Exponentially growing cells were collected using 0.25%
Trypsin-EDTA and plated in 96-well plates at 1000-2000 cells/well.
Cells were exposed to test compounds for 72 h and subsequently
fixed with trichloroacetic acid (TCA) (10%) for 1 h at 4 °C. After
several washings, cells were exposed to 0.4% SRB solution for 10
min in dark place and subsequently washed with 1% glacial acetic
acid. After drying overnight, Tris-HCl was used to dissolve the
SRB-stained cells and color intensity was measured at 540 nm.
The dose response curve of compounds was analyzed using Emax
model.

% Cell viability = (100 — R )x 1-L +R

K," +[D]"

Where R is the residual unaffected fraction (the resistance
fraction), [D] is the drug concentration used, Ky is the drug
concentration that produces a 50% reduction of the maximum

inhibition rate and m is a Hill-type coefficient. IC5y was defined as
the drug concentration required to reduce fluorescence to 50% of
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that of the control (i.e., Ky = ICsqg when R=0 and Emax =100-R)
[30].

Phytochemical screening

Phytochemical screening was performed using standard
procedures [31, 32].

Phenolic and flavonoid contents

The Folin-Ciocalteu colorimetric method was used to measure the
total phenolic (TP) content [33, 34].Sample of500 pl of
differentfractions was diluted with 500pl distilled water then
oxidized with 5ml of 0.2 N Folin-Ciocalteu reagent(FCR) and then
the reaction was neutralized with 4 ml of the saturated sodium
carbonate (75 g/L). The absorbance of the resulting blue color was
measured at 765 nm with a spectrophotometerafter incubation for 2
h at room temperature. Quantification was done on the basis of the
standard curve of gallic acid(50, 100, 200, 300, 400 and500 pg/ml).
Results were expressed as milligram of gallic acid equivalent (mg
GAE) per gram dry extract.

Aluminium chloride colorimetric assay was used to measure the
total flavonoid (TF) content [34, 35].0.5 ml was mixed with 1.5 ml
95% ethanol (v/v), 0.1 ml 10% aluminum chloride(w/v), 0.1 ml of 1
mol/L potassium acetate and 2.8 mL water. The volume of
aluminum chloride was substituted by the same volume of distilled
water inblank. After incubation at room temperature for 30 minutes,
the absorbance of the reactionmixture was measured at 415 nm.
Quantification was done using the quercetin(12.5, 25, 50, 80 and
100 pg/ml) as standard and the results was expressed as
milligrams of quercetin equivalent (mg QE) per gram dry extract.

Statistical analysis

Data are presented as mean + SDobtained upon three
independent analyses.

Results

Radical scavenging activity

Comparing the DPPH free radical scavenging activity of total
extract with different fractions of £. Airfa indicated potential activity.
EtOAc showed the lowest 1G5y (5.4+0.65ug/ml) and ICgyg
(11.9+0.84ug/ml) followed by Cfwith 1C5025.5+2.4ug/ml and 1Cqyq
49.3+1.35ug/ml (Figure 1) compared with vitamin C (IC5042.80 +
1.5) and butylatedhydroxyanisole (ICsq 53.9+3.1 pg/ml). On the
other hand, pet.ether fraction showed the least activity.

Cytotoxic assay

SRB assay was used to evaluate the cytotoxicity pattern of
different fractions in a dose dependent manneron two human cells
carcinoma; liver (Huh-7) and lung cancer cell line (A-549). IC5, was
measured for the different fractions and the percentage of surviving
fraction was estimated(Table 1).

Concentration (ug/ml)

Figure 1: 1C5q and ICq of different fractions of £. Airta denoting
antioxidant activity.

EtOAcfraction exhibited the highest potency against Huh-7
(IC536.7+1.02 pg/ml) followed by Cf(ICsy 73.3£0.96 pg/ml). The
resistant fraction of Huh-7 was0% which denoted the potency of all
fractions on liver cell carcinoma. In addition,EtOAcfraction showed
the best effect against A-549 although with high ICgq (114.4 £0.78
pg/ml) followed by Cf(ICsq 122.7+1.06pg/ml) while the least potent
is the aqueous fraction (ICsy 1046+2.75 pg/ml) (Table
1).Substantial R-fraction of A-549 ranged from 9.5-10.6% which
indicate the partial resistance of lung cell carcinoma.

Table 1: Cytotoxicity of £ hirta fractions against different solid
tumor cell lines.

Liver Cancer Cell Line | Lung Cancer Cell Line
E hirta (Huh7 (A-549)
fraction ICsq (ug/ml)* | R% ICsq (ug/mD* | R%
Ethyl Acetate | 36.7+1.02 0.0% 114.4+0.78 | 10.6%
Petroleum 107.5+2.04 0.0% 148.3+0.83 | 7.7%
Ether
Chloroform 73.3+0.96 0.0% | 122.7+1.06 | 9.5%
Butanol 588+2.75 0.0% | 689.1+2.43 | -%
Aqueous 942+2.98 0.0% 1046+2.75 | -%
Total 675+3.12 0.0% 875+2.21 %

*Mean of triplicate determinations +SD

Phytochemical screening

Phytochemical screening of different fractions of £. Airta revealed
the presence of tannins and flavonoids in considerable amount in
Cf, EtOAc, BuOH and aqueous fractions while traces were found in
pet.ether fraction. Sterols are present in considerable amounts in
pet.ether, Cf and BuOHfractions and absent in EtOAc fraction.
Anthraquinone was only noticed in Cf fraction while alkaloid and
saponins are absent in all fractions.

PAGE|527|

IC
IC



Bakr ef al. International Journal of Phytomedicine 4 (4) 525-530 | [2012]

Phenolic and flavonoid contents

Contents of TF were estimated by FCR in terms of gallic acid
equivalent (standard curve equation: y = 0.0011x+ 0.0009, r2 =
0.9867). The TPranged from 40.97 +0.34 to 391.4+2.34 mg/g GAE
(Table 2). Cffractionshowed the highest phenolic concentration
(391.4+2.34 mg/g GAE) followed by BuOH (110.9 +1.63mg/g
GAE), then EtOAc (88.9£0.57 mg/g GAE) and finally aqueous
fraction.

Total flavonoid content was estimated by aluminium chloride
colorimetric technique in term of quercetin equivalent (the standard
curve equation: y = 0.005x- 0.0198, r2 = 0.9774)ranged between
3.35 +0.82to 23+1.06 mg/g QE(Table 2). EtOAcfraction showed
the highest concentration (23+1.06 mg/g QE) followed by BuOH
(9.24+0.95 mg/g QE).

Table 2: Flavonoid and phenalic contents in £. Airtafractions.

E hindExtract Total Pge;gio (mg/g Tiﬁgliéaé%r;?id
Chloroform 391.4 £2.34 4.6 +0.37
Butanol 110.9 +1.63 9.24 +0.95
Ethyl Acetate 88.9 £0.57 23 £1.06
Aqueous 40.97 +0.34 3.35+0.82
Total 49 +0.86 7.55£0.5

*Mean of triplicate determinations +SD

Discussion

Isolation of pure, pharmacologically active constituents from plants
remains a long and tedious process. For this reason, it is
necessary to develop methods able to eradicate needless
separation procedures.Bioassay guided fractionation technique
represent an important preliminary step for isolation of bioactive
compounds where chemical screening is performed to allow
localization and targeted isolation of new or useful constituents with
potential activities [36]. Natural antioxidants are preferred in
allopathic drugs to overcome the side effects. Most of the polar
compounds such as phenolic and flavonoid substances are potent
inhibitors of reactive oxygen species [37].

Cancer is a multi-step disease incorporating environmental,
chemical, physical, metabolic, and genetic factors which play a
direct and/or indirect role in the induction and deterioration of
cancers. Strong and consistent epidemiology evidence indicates
that a diet with high consumption of antioxidant rich fruits and
vegetables significantly reduces the risk of many cancers,
suggesting that certain dietary antioxidants could be effective
agents for the prevention of cancer incidence and mortality. These
agents present in the diet are a very promising group of

compounds because of their safety, low toxicity, and general
acceptance[38].

DPPH* radicals have been used extensively as stable radicals to
preliminarily —evaluate the antioxidant activities of plant
extracts.When testing the different fractions of £ Airta for their
DPPH free radical scavenging activity, EtOAcfraction showed
strong radical scavenging activity with the lowest ICsfollowed by
Cf.These results were in agreement with those of kandalbhar et al
[39].

SRB assay is a drug-induced cytotoxicity and cell proliferation test
for large-scale drug-screening applications. Its principle is based
on the ability of the protein dye (SRB) to bind electrostatically and
pH dependent on protein basic amino acid residues of
trichloroacetic acid-fixed cells. Under mild acidic conditions, it binds
to and under mild basic conditions it can be extracted from cells
and solubilized for measurement. The amount of luminescence is
directly proportional to the number of living cells in culture [40].
Estimating the cytotoxic activity against Huh-7 and A-549,
EtOAcfraction also exhibited the highest potency followed by
Cf.These results are satisfying,contrary to Sidambaram et al
[2Slwho tested the crude methanolicextract of £. Airtaagainst HEP2
cells of human epithelioma of larynxusing (3-(4, 5-dimethyl
thiazol-2yl)-2, 5-dipheny! tetrazolium bromide (MTT) where 1C50
was at concentration 625ug/ml.EtOAcfraction in this study showed
higher potency against both cell lines used at lower
concentration.Comparing the results of the current study with a
previous study performed on £. wallichiiEtOAc showed the best
radical scavenging activity using DPPH assay while when
estimating the cytotoxic activity against lung carcinoma (H-157)
and malignant melanoma (HT-144) BuOHfraction showed higher
potency [41].

These results suggested that £. /Airta contain compounds able to
donate electron/hydrogen easily and having cytotoxic activity as
polyphenolics. Phytochemical screeningshowed the abundance of
tannins and flavonoids consistent with different reports while
alkaloids are absent contrary to Patil and Magdum[42].In a trial to
quantify phenolic and flavonoid contents of E. hirta, traditional
spectrophotometric assays were used to provide simple and fast
screening methods. FCR was used to estimate TP using gallic acid
as standard being the most abundant and important phenolic in
natural products. EtOAcfraction exhibited high concentration while
Cf fraction which followed EtOAc in its activity showed the highest
concentration of phenolic content. Upon evaluating TF content
using quercetin as standard, the highest flavonoid concentration
was observed with EtOAc fraction followed by BuOH, aqueous and
finally Cf fraction. A high degree of correlation was found between
the radical scavenging activity (expressed as 1/IC50) and the
flavonoid content (r2=0.86) while this correlation was nearly absent
with phenolic content (r2=0.001). It is known that only
flavonoidswith a certain structure and particularly hydroxyl
positionin themolecule can act as proton donating and showradical
scavenging activity [43].Therefore, the strongest antioxidant activity
and the highest cytotoxicity of EtOAc are attributed to great extent
to the highest flavonoid concentration in E. hirta
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Conclusion

carrying out biological screening,quantitative determinations and
preparation of manuscript.

Ethyl acetate fraction of £. Airia revealed itself as a powerful radical

scavenger and potent cytotoxic against liver carcinoma. Therefore
further studies are necessary to isolate and identify its bioactive
compounds correlated with its biological activities.
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