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Abstract

Purpose: To determine the cytotoxic and antiviral potentials of Euphorbia milii var. splendens leaf
against Peste des petits ruminants virus (PPRV).

Methods: The methanol extract, as well as n- hexane, chloroform, ethyl acetate, and n- butanol
fractions of E. milii leaves were screened for cytotoxic and antiviral activities against PPRV using Vero
cell line and 3-(4,5-dimethylthiazol-2-yl)-2,diphenyltetrazolium bromide (MTT) assay.

Results: Non-cytotoxic concentrations with cell survival rate (CSP) greater than 50 % were considered
virucidal. Methanol extract and fractions produced significant (p < 0.05) effects at all test concentrations
against PPRV. The 50 % cytotoxic concentration (CCsg) calculated was < 25 pyg/mL for extract and
fractions. In antiviral assay, ethyl acetate, n-hexane, and n-butanol fractions at all test concentrations
ranging from 1.56 - 800 pg/mL were non-virucidal, even at their non-cytotoxic concentrations these
fractions did not show antiviral activities. However, the methanol extract and its chloroform fractions
showed significant (p < 0.05) virucidal potential.

Conclusion: The results suggest that further isolation of antiviral constituents from the fractions may
open new horizons for the development of new antiviral agents.
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new antiviral

INTRODUCTION

The viral disease, Peste des petits caused by
Peste des petits ruminant virus (PPRV) is havoc
for ruminants in endemic areas. Fever, diarrhea,
mouth ulcers, anorexia, nasal discharges and
pneumonia are major symptoms observed in
ruminants [1]. Attenuated PPRV vaccine is only
approach, to control spread of Peste des petits
disease. Therefore, it is important to discover

agents with broad therapeutic
efficacy, less side effects enormities and cost
effectiveness [2]. Literature reported that many
phytochemicals i.e. lignans, tannins, flavonoids,
saponins and proteins endures anti-viral
properties [3]. These therapeutically active
phytoconstituents treat viral infections either by
directly killing virus, while others boost immunity
against infections [4].
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Many medicinal plants need thorough
scrutinization against different viruses to discover
potent antiviral agents. One such example is
Euphorbia milii; an ornamental plant and
commonly known as ‘crown of thorn’. It is not
used traditionally in Pakistan but in China, it is
used to treat abdominal edema and liver
disorders [5]. However, its latex remain effective
folk remedy for body strains in Nepal [6].
Methanol extract of E. milii leaves exhibit
pronounced analgesic effect [7]. Phytochemical
analysis revealed occurrence of lupeol, B-amyrin,
euphol, cycloartenol, B-sitosterol, and flavonoids
which fortify its grade among medicinal plants [8].
In the current investigation, methanol
extract/fractions of E. milii leaves have been
screened for cytotoxic and antiviral potential by
using in vitro cell culture techniques.

EXPERIMENTAL

Collection and authentication of

material

plant

Euphorbia milii leaves were collected from the
botanical garden of Institute of Pharmaceutical
Sciences, UVAS, Lahore during the month of
March. The specimen was identified and
authenticated by Prof. Dr. Zaheer Ahmed from
Department of Botany, GCU, Lahore. Voucher
specimen of plant was acquiesced to Sultan
Ayub Herbarium, Government College
University, Lahore under voucher no. 2012.

Preparation of extract and fractions

Maceration process was used to prepare
methanol extract of leaves. Then methanol
extract was extracted sequentially using solvents
in order of increasing polarity. Solvents were
removed from successive fractions using rotary
evaporator at 40 °C. Two fold Serial dilutions
(1.56, 3.12, 6.25, 12.5, 25, 50, 100, 200, 400 and
800 pg/mL) of methanol extract and the fractions
were prepared by mixing with M199 media (Fetal
bovine serum 1 %) [9].

Vero cells seeding in culture plates

Purified PPRV and Vero cell lines were obtained
from Quality Operation Laboratory, University of
Veterinary and Animal Sciences, Lahore,
Pakistan. Virus Tissue culture infective dose
(TCIDsg) was calculated [10]. Dye exclusion
method was used to evaluate viability of cells.
Cell viability (V) was calculated as in Eq 1.

V (%) = AIB X 100 ...oovoveevrnnn, 1)

where A = number of viable cells/m and B = total
number of cells/mL.

Culture media (M199) and fetal bovine serum
were used to prepare cell suspension (100 uL of
1x10°) and sown in each well of 96 well plates
for both anti-viral and cytotoxicity assay. Plates
were incubated with 5 % CO, at 37 °C for 72 h.
Confluency (80 - 90 %) of cells in each plate was
maintained by regular monitoring under
microscope [11].

Cytotoxicity assay

Cytotoxicity assay was performed according to
method of Freshney [11]. Confluent cells were
used in assay. Exhausted media was removed
from cells. Sterilized phosphate saline was used
to wash cells. Then, fresh M199 media (100 pL)
was again added to cells. Separate wells were
used to add test materials (100 uL) followed by
incubation at 37 °C for six days with 5 % CO,,
DMSO (20 %) with media (M199) served as
negative control whereas Vero cells with media
(M199) were considered as positive control.

Anti-viral assay

Procedures of cell culturing and washing were
similar as mention in cytotoxicity assay. Different
concentrations of extract and fractions were
mixed separately with PPRV and plates were
incubated at 4 °C for 20-30 min. Similarly, all test
materials were mixed with Vero cells and
incubated with 5 % CO, at 37 °C. Culture Media
(M199) along with Vero cell served as positive
control; whereas culture media (M199) along with
Vero cells and PPRV served as negative control
[12].

MTT (3-(4, 5-dimethylthiazol-2-yl)-2,diphenyl-
tetrazolium bromide) assay

MTT assay was conducted according to protocol
by Twentyman and Luscombe [13]. Media was
removed from culture plates after incubation of 5-
6 days. From each well, cells were washed with
PBS and impregnated in newly prepared media
(M199). In each well 100ul 0.5 % MTT dye was
mixed and incubated for 3-4 h at 37 °C. 100 pL of
5 % DMSO was added in culture plates after
removing exhausted media. Culture plates were
again incubated for two hours at 3 °C. ELISA
reader was used to measure absorbance (A) at
570 nm. For both antiviral and cytotoxic assay,
cell survival rate (CSP) was determined as in Eq

CSP (%) = {(At— Anc)/Apc} ............ (2
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where At, Anc and Apc are absorbance of test,
negative control and positive control samples,
respectively.

Statistical analysis

The results are expressed as mean + standard
deviation (SD). SPSS version 22 was used for
data analysis. Analysis of variance (ANOVA and
post-hoc test were used for data analysis.
Differences were considered significant at p <
0.05.

RESULTS

The results of cytotoxic and antiviral activity of
methanol extract and fractions (n-hexane,
chloroform, ethyl acetate and n-butanol) of E.
milii leaves are summarized in Tables 1 and 2.
Non-cytotoxic concentrations with CSP greater
than 50 % were considered virucidal. Methanol
extract and fractions produced significant (p <

0.05) effects at all tested concentrations against
PPRV.

It was observed from both assays that the
methanol extract and fractions (n-hexane,
chloroform, ethyl acetate and n-butanol) behave
differently at different concentrations. The
cytotoxic analysis portrayed that methanol
extract and all fractions at concentrations ranging
from 1.56 - 25 pg/mL were non-cytotoxic for Vero
cells. However, at these concentrations CSP was
greater than 50 %. The toxic potential of the
tested materials was  ascertained at
concentrations ranging from 50-800 pg/mL. 50%
cytotoxic concentration (CCsp) calculated for
methanol extract and each fraction was < 25
pg/mL (Table 1).

In antiviral assay, ethyl acetate, n-hexane and n-
butanol fractions at all tested concentrations
ranging from 1.56-800 pg/mL were non-virucidal,
even at their non-cytotoxic concentrations these
fractions did not show antiviral activities.

Table 1: Cytotoxic activities of methanol extract and fractions of E. milii leaf

Extract/fraction

Mean cell survival (%)

concentration (ug/ml) Methanol n-Hexane Chloroform Ethyl acetate n-Butanol
extract fraction fraction Fraction fraction
1.56 95.33+2.20 96.00+1.00 97.66+1.5 92.00+1.00 92.00+1.00
3.12 91.00+1.0 91.00+2.00 83.33+1.50 83.22+1.50 83.33+1.00
6.25 77.66+1.50 81.00+1.00 79.00+1.00 81.00+1.50 81.00+1.00
125 66.33+1.10 64.00+1.00 66.00+1.00 66.66+1.50 66.66+2.60
25%* 54.00+1.00 53.00+1.00 52.00+1.00 52.00+1.50 52.00+1.00
50 48.00+£1.00 45.66+1.50 47.00+£1.00 44.66+1.50 44.66+1.00
100 43.00+£1.00 38.00+1.00 44.00+£1.00 41.00+1.00 41.00+1.00
200 41.00+1.00 37.00+1.50 41.66+1.50 36.33+2.00 36.33+1.00
400 34.33+1.50 37.00+1.00 43.00+£1.00 32.67+3.00 32.67+1.00
800 34.00+.00 34.00+1.50 31.33+1.50 31.33+2.00 31.33+1.50
*P-value <0.05 <0.05 <0.05 <0.05 <0.05

Data are presented as mean + SD. *Statistically different at p < 0.05; **CCso = cytotoxic concentration which

cause 50 % inhibition

Table 2: Antiviral activities of methanol extract and fractions of E. milii leaf

Extract/fraction

Mean cell survival (%)

concentration Methanol n-Hexane Chloroform aI(E:gt]gtle n-But_anoI

(ng/ml) extract fraction Fraction Fraction fraction
1.56 8.00+0.57 21.00+0.57 41.0+£0.57 4.00+0.57 31.00+0.57
3.12 65.00+0.57** 22.66+0.88 46.00+0.57 5.00+0.57 34.33+1.20
6.25 61.00+0.57** 23.00+1.15 52.66+1.85** 7.00+0.57 38.00+0.57
12.5 54.00+0.57** 31.00+0.57 53.00+0.57** 42.00+£0.57 42.00+£0.57
25 52.00+.033** 31.00+0.57 52.00+0.57** 48.00+0.57 46.00+0.57
50 47.00+£0.57 33.00+0.57 47.00+£0.57 44.60+0.88 37.00+0.57
100 41.00+0.57 28.00+0.57 36.00+0.57 37.00+0.57 36.00+0.57
200 41.00+0.88 37.00+0.57 32.00+0.57 35.00+0.57 22.66+1.45
400 31.00+0.88 33.00+0.57 28.00+0.57 31.00+0.57 29.00+0.57
800 16.00+0.57 43.00+0.57 18.00+0.57 24.00+0.57 27.33+0.88
*P-value <0.05 <0.05 <0.05 <0.05 <0.05

Data results are presented as Mean *

significant at *p < 0.05; **virucidal

SD. All groups are statistically different and difference is considered

concentrations
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The results also revealed that methanol extract
was toxic for PPRV at non-cytotoxic
concentrations 3.12 - 25 pg/mL, where CSP was
greater than 50 %. Chloroform fraction showed
antiviral effect at concentration range 6.12-25
pg/mL. In both of the assays, decrease in CSP
with an increasing concentration was apparent
(Table 2).

DISCUSSION

Single stranded RNA genome (16kb) of PPRV
encrypts six structural proteins such as large
polymerase protein (L), matrix protein (M),
nucleoprotein ~ (N), fusion  protein  (F),
hemagglutinin protein (H) and phosphoprotein
(P). These proteins help virus to attach with
cellular membrane of host and get control of
cellular  functions  [1]. Plants  contain
phytochemicals which are therapeutically
effective against virus or having synergistic
effects with other antiviral agents [14].
Phytochemical investigation revealed that E. milii
leaves are composed of (-amyrin, euphol,
lupeol, [-sitosterol, cycloartenol, flavonoids,
tannins and terpenoids [8,15,16] which are
reported as potent antiviral agents. Literature
exposed anti-viral activity of these compounds
against various RNA viruses creating an ideal
scenario to probe against RNA containing PPRV.
Literature also confirmed the presence of
polyphenols in methanol extract/fractions of E.
milii leaves [17]. These compounds might be
responsible for cytotoxic activity of the methanol
extract /fractions at concentrations ranging from
50- 800 pg/mL.

The antiviral effect of methanol extract and
chloroform fraction was also observed against
PPRV. The effect could be linked to the
presence of quercetin, rutin, myricetin and
kaempferol [17] because various studies
revealed that these flavonoid possess anti-viral
activities against different viruses i.e. HIV and
influenza virus [18,21,22]. These compounds
inactivate or inhibit virus by making complexes
with  RNA viral proteins.  Moreover, Ingenol
esters might cause PPRV replication inhibition by
down regulation of different viral receptors as
observed in Jatropane esters isolated from
Euphorbia amygdaloide [22,23].

In present study, the significant virucidal activity
depicted only by methanol extract and chloroform
fraction which indicates the presence of potential
antiviral compounds. The same activity appears
to be lacking in others fractions. The potential
cytotoxic and antiviral compounds in these
extracts/ fractions might be responsible for these
activities. The isolation and characterization of

these compounds can open new horizons in drug
discovery

CONCLUSION

Euphorbia milii leaf possesses good cytotoxic
and virucidal activities against PPRV. These
activities might be due to the flavonoid-rich
composition of the leaf, but further isolation and
characterization of the virucidal compounds are
required to better understand their underlying
mechanism of action.
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