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A ?t‘_’dy was carried out to determine the phytochemical components and antibacterial
activity of Euphorbia heterophylla crude extracts on four enteric organisms namely;
Salmonella typhi, Shigella flexneri, Escherichia coli and Proteus vulgaris. The clinical
isolates of Salmonella typhi, Shigella flexneri, E.coli and Proteus vulgaris were subjected to
antimicrobial susceptibility test using agar diffusion technique. Phytochemistry of the
Euphorbia heterophylla, crude extracts revealed the presence of flavonoids, alkaloids,
saponins and cardiac glycosides. Methanolic and aqueous crude extract produced clear
zones of inhibition at concentration ranging from 50 to 200mg/ml. /n vivo antimicrobial
assay revealed that the mice treated with the crude methanolic and aqueous extracts after
being infected with the various test organisms, survived and showed minute pathological
effects. Similarly, untreated mice (control) died after 48hours of inoculation with Salmonella
typhi, Shigella flexneri, E.coli and Proteus vulgaris. Euphorbia heterophylla crude extract,
most especially its methanolic and aqueous counterpart could be a potential source for the
treatment of diseases associated with enteric organisms. Further studies should be directed
towards isolation and characterization of the active compound in the crude extracts.

Keywords: Phytochemicals. /n vitro activily, In vivo activity, Euphorbia heterophylla, Enteric bacleria, Toxicity

INTRODUCTION

immemaon.:t Titere are aboul half a milhon plants now
growing o earit, many of which possess lherapeulic
and pharmaceutical propertes  which are used in all
major syslermis of medicine for the treatment of various
diseases (Sudipta et al, 2012, Swamy et al., 2015a

Enteric bacteria are Gram negalive bacleria that are
associated with gastraintestnal flora or disease
(Murray, 1994). Enterics can be found in various
natural habitats, nol just in the intestinal tracl

However, these organisms are said o be
chemoorganotrophs and they exhibit both respiralory
and fermenlative metabolism (AL-Ougaili, 2013) Mos!
enlerics are motile by perilrichous flagella, however,
two major exceptions that lack peritrichous flagella, are
Klebsiella and Shigella. Many enteric organisms are
anaerobic in nature, a trail which allows them to thrive
in the environment of the gut. and most produce energy
by feeding on sugars and converting them inlo laclic
acid. Some of the enterics can live in the gut without
causing health problems in individuals of good health,
while olhers cause signs of infection, such as vomiling,
diarrhoea, and related symptoms (Murray, 1994).

Planls have served as sources of drugs and
pharmaceuticals for man and other anmals from lime

anc. Okeniyr el al, 2012) The ability of plants 1o
procluce many phylochemicals that are used to perform
important biological funchions s one of the many
charactenstics they possess According lo an earher
survey, aboul 25% of modern drugs and medicing
products are derived from plant secondary melaboites
(Arumugam et al,  2016) Many of these
phytochemicals have beneficial effects on long-term
health of humans and ammals when consumed, and
can be used to effectively lreat human diseases
(Ehrich, 2013) In the same ven. such antimicrehal
compounds produced by plants are generdly used for
defence agamnsl predators that could nduce hanmful
effecls on hving things such as humans animais and
plants (Hasegawa el @l 1095)  Such substances can
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cither inhitit the growth of pathogens or kil them and
have no or least losicity to host cells and in most cases
are considered zs polential candidates for ceveloping
riew antimicrobial drugs (Kunle et a1, 2012; Oyedum et
41, 2015).

Euphorbia heterophylla is one of the numerous plants

-usuzlly found in the field is said to grow in disturbed

localities a5 2 weed of cultivation and waste land, in
gazrdens and zlong roadsides from sea-level up to 3000
m aititude (Mosango, 2008). Euphorbiz hetercphylla
5 @ tosdc plant which belongs to the family of
Eqpt/orbiawae, It is referred to as Mexican fire plant
milr weed and Spurge weed in English. In Nigeria it is,
commonly called Nono-kunchiya in Hausa, Egele in 1bo
and Adimeru in Yoruba (Okeniyi et al., 20%2). All parts
of Euphorbiz heterophylla contzin latex: leaves 0.42%
stems 0.11%, rots 0.06%, z2nd whole plant up to 0 77%
(Moszngo, 2002). The prezence of latex in this plahi is
one of the main reasons, it is considered to be a toxic
plart. In epite of its toricity properties, it is als; known
to  pozees  numerous  medicinal properties  too.
Euphorbiz heterophylla is videly used in traditional
African medicine and elsewhere in tropical countries.
Generally, this plent is regarded 25 a purgative,
antiasthmatic, anti-inflammatory and an arbotifacient
(Erden et al, 1999; Falodun et al., 2006). It has also
been reported {o be oxytocic (Unekwe et al, 2006). It
has alzo been recorded that this plant is used for the
trestment of gonorhezl disease, respiratory tract
infection, malzria, Eczema, and wart cure in traditional
medicine. In Africz a decoction or infusion of the fresh
or dried leaves are taken 23 a purgative and laxative to
treat body pain, stomach-ache and constipation, and to
arped intestingl worms (Saimo et al, 2003). A leaf
infugion is used to treat skin problems, including fungal
diseases, and zbscesses. In Nigeria the latex and
preparations of the leaves are zpplied to treat skin
turnours (Falodun et al,, 2004 ; Sundaram et al., 2010).

The butand exdract of the dried leaves exhibited
marked inhibitory action on the growth of Escherichia
coll, Staphylococecus  aureus,  Pseudomonas
asruginosa, Klebsiells pneumoniae and Bacillus subtilis
at 100 mg/ml (Moeango, 2008). A methanol extract of
the aecrizl pars chowed moderate  antiplasmodial
activity, A leaf exract showed dignificant nematicidal
shiily sgainst Meloidogyne graminicola  (Mosango,
2008). An esract of the aerial parts given orally to
goats showed moderate  activity against several

intestingd  nematodes,  such  as Haemonchus,
Trichostrongylus, Bunostormum and

COasophagostormum, However, despite the antibacterial
seports of the leaves of this plant against various
bacteria, i is also observed that pharmacological
studics of this plant are few. It is therefore imperative to
funhier eyaluate the chloroform, aqueous, methandlic
and  petroleurn ether exract of the leaves of
E.hstorophylla agsinst some enteric organisms namely:
Sulmonalla typhi, Shigella, floxner, E.coli and Proteus
villgaris, based on the fact that most of these
organismme have heoome resistant to available synthetic

~ns

drugs, and this in tum, have led to a global threat
(Rudramurthy et al., 2016).

MATERIALS AND METHODS

Collection and Identification of Plant Materials

Fresh samples of the leaves were collected from
Garatu in Bosso Local Government Area of Niger State,
Nigeria. Garatu is geographically located on Longitude
6.44°N, and Latitude 9.4°E. The plant materials were
taken to the Department of Biological Sciences, Federal
Universiiy of Technology, Minna, for identification.

Drying Procedure

The leaves were thoroughly washed, air dried at room
temperature (28°C) and ground into coarse powder
using a sterile mortar and pestle. The dried plant par@s
were further ground into a fine powder using an electric
blender. This was done to enhance the penetration of
the extracting solvent, thus facilitating the release of
active components (lyamabo, 1991).

Extraction

100 g of the ground part was macerated successively
for three days (with occasional shaking) using cold
maceration technique. 1000 ml of distilled water,
methanol, and chloroform and petroleum ether were
used as extraction solvents respectively. The
macerated samples were sieved with muslin cloth and
evaporated to dryness using a steam bath. The dried
extracts were weighed and stored in sterile sample
bottles and kept in the refrigerator for further studies
(lyamabo, 1991).

Phytochemical Screening

The phytochemical screening of the crude extracts was
carried out to detect the presence or absence of some
secondary metabolites. The methods by Harbone
(1984) and Trease and Evans, (1987) were employed.

Culture Media

6.3 g of MacConkey and Salmonella Shigella agar were
dissolved in 100 ml of water through heating and were
used as both differential and selective media for the
confirmation of the test organisms. 2.8g of nutrient agar
dissolved in 100 ml of water was sterilized and used for
susceptibility testing (Idu et al., 2012).

Identification of the Test Organisms

The test organisms (Salmonella typhi, Shigefia flexner,
E.coli, and Proteus vulgaris) were obtained from the
stock culture in the Microbiology Laboratory, General
Hospital, Minna, Niger State. The isolates were
identified using the district laboratory practice for
tropical countries by Cheesbrough (2006) as a guide.
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Bacterial Assay of the Extracts

Well grown activated cultures were serially diluted in
test tubes \Aslith normal saline until a cell concentration
of 1.0x 10° cfu/ml was obtained. The antibacterial
assay of the crude extracts was done using punch hole
method described by Idu et al. (2012). The plates were
prepared by dispensing 20ml of nutrient agar into sterile
Petri plates and allowed to set. A 4mm cork borer was
used to punch holes in the medium. Four holes were
made on each Petri plate, adequately spaced out after
mocuilation. About 0.2 ml of the different concentrations
was introduced into each well. The Petri plates were
incubated at a temperature of 37°C for 24 hours, after
which observation for the zones of inhibition were
conducted,_ measurement of the zones of inhibition
were garned out and the results recorded in
comparison with the effect of the standard antibiotic

u§ed as a control in this study (which was
Ciprofloxacin) (Idu et al.,2012)

In vivo Antibacterial Activity of the Crude Extracts

Experimental Animals

Mice within the age of 8-12 weeks with body weight
from 13-22 g were acquired from Ibrahim Badamosi
Babangida University Lapai. The mice were kept in
staqda.rd cages with adequate food, water and under
hygienic conditions for 2 weeks before inoculation
(Canadian Council on Animal Care, 1997).

Challenge Culture Preparation (Preparation of
Inoculum)

A loopful of the organisms was inoculated on
Salmonella-Shigella agar, to activate the test
organisms. The test organisms were further transferred
into test tubes containing  ten milliliters (10 ml) of
sterilised nutrient broth and incubated at 37°C for 18-24
hours. The activated culture was serially diluted in test
tubes with normal saline until a cell concentration of
1.0x 10° cfu/ml was obtained (Eman and Hoda, 2008).

Inoculation of Test organisms and Administration
of Plant Extracts and Antibiotic to Albino Mice

The mice were divided into 11 sub- groups, each of 5
replicates (n=5). In each particular sub-group, a specific
volume of an inoculum (approximately 1ml of the
infective doses of the inoculum) was introduced into
each mouse intraperitoneally as prescribed by Eman et
al. -(2008). After the innoculation of the mice,
administration of each extract and antibiotics were done

orally according to the procedure of Itelima and Agina,
(2014).

Observation of Mortality Rate, Survival Rate and
other Pathological Manifestations

The mortality rate and survival rate of the mice in the
sub groups were calculated as numbers of the mice
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that died and survived during the course of the
experiment in relation to all the mice that were used
(Eman et al., 2008). The animals were observeq to note
the consistency, frequency and colour of their faecal
waste. The mice were also observed for any
abnormalities and pathological manifestations (such as
loss of appetite, loss of weight and body .weakness)
during the period. of -the experiment (ltelima et al.,
2014). At the end of the study, the infected mice were
killed using chloroform to prevent the spread .of the
infection associated with enteric pathogens in the
environment (ltelima et al., 2014).

Statistical Analysis

The result would be analysed statistically using ANOVA

RESULTS

The common phytochemical components of Euphorbia
heterophylla include: saponins, steroids, phenolics and
flavonoids in all the crude extracts. Other compounds
such as alkaloids and tannins were present in only the
methanolic and  aqueous leaf extract while
phlobatannins were not detected in any extract except
the aqueous extracts of the leaf (Table 1).

Table 2-5 revealed that EHML and EHAL had
significant antibacterial activity on all the organisms
from 50 mg to 200 mg. EHCL on the other hand,
showed antibacterial activity from 100 mg to 200 mg
while EHPL revealed significant activity on all the
organisms at 200mg.

Table 6 reveals the mortality rate and pathological
effects of the crude extracts on mice at 2000mg/kgbw
after infection with S.typhi, S.flexneri, E.coli, P.vulgaris.
At the end of the 7days treatment with the various
extracts; only 8 mice had diarrhoea, 11 experienced
weight loss and 11 experienced loss of appetite.

DISCUSSION

The findings of this study revealed that the chloroform,
methanolic, aqueous and petroleum ether leaf extracts
of Euphorbia heterophylla had various bioactive
compounds which are well known for their therapeutic
abilities and could be used in the synthesis of very
useful drugs (Oyedum, 2015; Yakubu et al., 2005). This
study therefore reveals that the leaf extract of
Euphorbia heterophylla contain saponing, steroids,
phenolics and flavonoids (Table 1). Other
phytochemical components such as alkaloids and
tannins were also detected in the crude leaf extracts
(Table 1). The findings agree with the previous reports
by Sundaram et al, 2010; Okeniyi et al, 2012
Falodun et al., 2004. Some of these chemical
compounds like the flavonoids and tannins, have been
shown to have inhibitory effect on some gram-negative
bacteria, most especiallv inhibiting the synthesis of

uf.
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Table 1. Phytochemical constituents of Euphorbia heterophylla

PHYTOCHEMICALS

COMPOUNDS Leaf
Chloroform Methanol Aqueous Petroleum
i Ether
Carbohydrates + + -
Starch + + - =
Cardiac glycosides _ - + +
. Saponins + + + +
Steroids * + + + +
Alkaloids _ + +
Flavonoids + + + +
Phenoalics + + + +
Tannins . + + _
Phlobatannins -~ _ + B
Key: += Presence of the phytochemical compound ; - = Absence of the phytochemical compound
Table 2. Zones of Inhibition of the leaves of E.heterophylla at 50mg
S.flexneri ]
- S. typhi E. coli - P. vulgaris
Extracts
EHCL 3.33:0.30" 3.00:0.58°  2.33:0.33™ 2.00i0.58;
EHML 6.00:0.58' 5.67:0.67°  3.33:0.88™  567:0.88
EHAL 533+0.33% 567+0.33%  4.00:0.58°  5.00:0.58
EHPL 0.00£0.00°  0.00+0.00° 0.00+0.00° 0.00+0.00°
CONTROL  9.00+0.58° 8.00+0.57° 8.67+0.68° 8.67+0.33°

Table 3. Zones of Inhibition of the leaves of E.heterophylia at 100mg

S. typhi S. flexneri  E.coli P. vulgaris
Exracts
EHCL 5.67+0.67> 5.00£0.58° 6.67+0.33° 6.33+0.33"
EHML 8.67+0.88%  8.330.33°%" 8.00+0.58° 7.67+1.20™
EHAL 8.33+0.33%"  6.33:0.90°°* 7.00+0.60°* 7.33+1.20°*
EHPL 0.00+0.00° 0.00£0.00° 0.00+0.00>  0.00:0.00%
CONTROL 15.00:0.60"  13.330.90' 13.33:1.45' 12.33+1.45°

bacterial cell wall (Jimoh et al., 2005; Daniyan et al.,
2011). The flavonoids and terpenoids have been
reported to have strong antioxidant effects ( Nakayama
et al, 1993; Pari et al., 2004) while the saponins are
known to have immune modulation activities (Plohmann
et al.,1997). Based on these chemical compounds the

leaf of E. heterophylla is said to _po,s_sgg‘s‘;’l_‘b'ptnw

pharmacological and antibacterial activities.

The methanolic leaf of E.heterophylla at 50mg/ml
concentration revealed the highest significant activity
(6.00+0.58' , 5.67+0.67° , 3.33+0.88" and 567+
0.88") for all the test organisms as compared to the its
aqueous counterpart and other solvents used in this
study at the same concentration (Table 2). The inability
of the aqueous leaf extract to show significant activity is

. due to the fact that the use of aqueous as.an extraction -

Leibo and fvive antba

solvent enhances the release of some enzymes such
as phenolases and hydrolases that might have affected
the activity of the active compounds. In addition to this,
methanol is regarded as alcoholic derivatives, and thus,
it is said to extract more bioactive components than
aqueous and in most cases, incomplete extraction of

the active components is said to occur when agueous
" is used as a solvent,.as earlier reported by E-Mahmood,

Doughari and Ladan, (2005). Similarly, the different results
observed among the various chemical solvents used in
this study (Table 2) could be attributed to the different
variations in polarity of the solvents and solubility of the
bioactive compounds in the leaf of this plant as
reported by Elmahood et al., (2005). In addition to this,
previous studies. have revealed that phytochemical
composition of medicinal plants exhibit varied chemical

. .composition that mainly differs on the different solvents.. .. « -

5 haBrontis 00 SOrE BLISN D0

Scanned with CamScanner



aa “——

Warld ). Microbiol 076

Tablo 4. Zonos of Inhibitlon of he laavos Ehatorophylla at 150mg)

S. typhi S. floxnern E.coll P, vulgatis
Extracts -
EHCL 8.3310.33°  7.6740.30°  7.6740.88"™  7.33£0.90"
EHML 11.33:0.60"  10.33£0.33"  10.3310,88°""  9.6740.90"
EHAL 10.33£1.33%  9.00£0,60°"  9.33£1.45"  8,6710.30"
EHPL 4.00£0.58"  3.67:0.70"  5.33t0.90"  3.6740.31"

CONTROL  20.00:0.60'

18.6710.70° 19331033 19.0000.56'

Table 5. Zones of Inhibition of the loaves E.heterophylla at 200mg

S. typhi S. flexneri  E. coll P, vulgaris
Extracts |
EHCL 9.3310.66™  8.00£0.58™ B.0041.16"  8.00£0.60""
EHML  12.00:060°  11.33:0.90° 11674088 10.33:0.33
EHAL 10.6740.70°*  10,00£0.60% 10.67+0.33% 9.6741.20

EHPL 8.3310.33"
CONTROL  26,00:0.60"

7.3310.33"
25.00£0.70° 25.33£0.33'

6.3340.88"
24,33£0.,33°

8.00£0.00"

Table 6. Effects of the methanoic and aqueous leaf extracts on the mice Infected with S.typhl, S.flexnerl, E.coll and P.vulgarls

Loss of woight  Body weakness/

Sub-group Mortality W.D (%) W.D (%) W.D(0%) Loss
rate (%) 1-3 days 4-6days  >7days of appetita (%) >7days slow mavement (%)
(%)>7days >Tdays
S. typhi-l 0/5(0%) 2/5(40%)  1/5(20%) 0/5(0%) 0/5(0%) 0/5(0%) 0/5(0%)
S. typhi-ll 0/5(0%) 3/5(60%)  2/5(40%) 0/5(0%) 0/5(0%) 0/5(0%) 0/5(0%)
S.flexnen-Ill 0/5(0%) 5/5 (100%) 2/5 (40%) 0/5(20%)  1/5(20%) 1/5(20%) 1/5(20%)
S.flexnen-IV 0/5(0%) 5/5(100%) 3/5 (60%) 1/5(20%)  1/5(20%) 1/5(20%) 1/5(20%)
E.coli-V 0/5(0%) 5/5 (100%) 2/5(40%)  0/5(0%) 1/5(20%) 1/5(20%) 1/5(20%)
E.coli-VI 0/5(0%) 5/5(100%) 2/5(40%) 1/5(20%)  1/5(20%) 1/5(20%) 1/5(20%)
P.vulgaris-VII 0/5(0%) 5/5(100%) 1/5(20%) 0/5(0%) 1/5(20%) 1/5(20%) 1/6(20%)
P. vulgaris-VIill 0/5(0%) 5/5(100%) 3/5(60%) 1/5(20%)  1/5(20%) 1/5(20%) 1/5(20%)
IX 0/5(0%) 0/5 (0%) 0/5(0%)  0/5(0%) 0/5(0%) 0/5(0%) 0/5(0%)
X 5/6(100%) 5/5 (100%) 6/5 5/5(100%)  5/5(100%)  6/5(100%) 5/5(100%)
(100%)
X 0/5(0%) 0/5 (0%) 0/5 (0%) _0/5(0%) 0/5(0%) 0/5(0%) 0/5(0%)

Key: Sub-group 1= Infecled with S.typhi and treated with EHML; II= Infected with S.typhi and treated with EHAL. 11l = Infocted with S floxnert and
troated with EHML ; IV = Infected with S.flexneri and treated with EHAL; V= Infecled with E.coli and treated with EHML; Vi= Infected with £ coh
and trealed with EHAL; VII= Infected with P.vulgaris and treated with EHML; Vill="Infecled with P.vulgaris and treated with EHAL | IX=Treated
with Ciprofloxacin; X = Infected not treated; XI= Not infecled not treated; W.D= Walery diarrheoa n= 5, Dilution factor=10 *

used in the process of extraction (Armugam et al., 2016; Swamy et al., 2015b).

The antibacterial activity of methanolic and aqueous
crude extracts of E. heterophylla at 100mg/ml was
significant on all the test organisms, compared to the
effects of petroleum ether extracts of the leaf on all the
test organisms (Table 3). This result obtained could be
due to the fact that the. active camponents in 100mg/mi

of petroleum ether crude extract are insufficient to
exhibit significant antibacterial activities as reportad by
Mbata and Salkia, (2008). Thus, enhancing the various
test organisms to develop resislance to the extract
(Oyedum, 2015). In addition to this, petroleum ether
compared to. other. extracting.-solvents .used..ir. . this
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study, is regarded as a non-polar solvent, based on this
fact, its ability to extract bioactive compounds from the
leaf was impossible.

However the antibacterial activities of petroleum ether
crude extract of the leaf of E. heterophylla was
significant at 150mg/ml and 200mg/ml on all the test
organisms as it was also observed, in the case of the
other crude extracts of the leaf of E. heterophyilla from
other solvents at concentrations of 150mg/ml and
209mg/ml. which also revealed higher antibacterial
activities compared to the antibacterial activities at
50mg/ml and100mg/ml (Table 4 and 4.5). The high
antibacterial activities observed at 150mg/ml and
200mg/ml could be due to the enhanced effect of the
leaf extracts based on the increased concentration of
the individual extract, which are said to contain more
phytochemical constituents. The outcome of this,

conform with the result obtained in a study by Ahmed et
al. (2012).

The Invivo determination of the efficacy of methanolic
and aqueous leaf extracts of E.hetropt/lla  in mice
infected with all the test organisms as seen”in Table 6,
revealed that the extract showed significant
antibacterial effect upon administration for the
treatment of the infected mice. The extent of the
extract’s activities on the treated mice was dose and
time-dependent and daily observation of the mice also
revealed that after seven days most clinical symptoms
observed in the mice few days after inoculation
disappeared. However, mice infected with the different
test organisms treated with aqueous extracts of the leaf
of E. heterophylla revealed that 20% of the mice
showed pathological symptoms of watery diarrhoea,
this could be as a result that the concentration of the
bioactive components present in the aqueous dose
administered for the treatment of the infected mice is
insufficient compared to the level of infection in the
mice and thus, rendering. the mode of action and
potency of the aqueous extract slow. Similarly, the
20% of loss of appetite, loss of weight and body
weakness/slow movement, observed after 7 days in
which aqueous extracts of the leaf of E. heterophylla
were administered could be based on the fact that the
mice are experiencing some side effects due to the
presence of some foreign chemical component in them
as reported by Arsad et al. (2013)

CONCLUSION

The methanolic, chloroform and aqueous extracts of

‘the - leaf ~of <'E. -heterophylla, contained efficient - -

phytochemicals that .were active against all test
organisms at a concentration as low as 100 milligram,
indicating that the leaf is potent and contains
therapeutic properties. However, the In vivo studies
revealed that oniy the methanolic and aqueous extract
of the leaf had significant therapeutic effect on the
infected mice. It is therefore recommendeqd that
adequate administration of extracts should be time and
.dose dependent,to ensure complete eradication, of the

nvilen and nvivo o

pathogenic organisms and prevent development of
resistant genes.
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