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Introduction

Enteric bacteria are Gram negative bacteria
that are associated with gastrointestinal flora
or disease (Murray, 1994). Enterics can be
found in various natural habitats, not just in
the intestinal tract. However, these organisms
are said to be chemoorganotrophs and they
exhibit both respiratory and fermentative
metabolism (AL-Ougaili, 2013). Most enterics
are motile by peritrichous flagella; however,
two major exceptions that lack peritrichous
flagella, are Klebsiella and Shigella.

Many enteric ofganisms are anaerobic in
nature, a trait which allows them to thrive in
the environment of the gut, and most produce
tnergy by feeding on sugars and converting
theﬂ} into lactic acid. Some of the enterics can
livein the gut without causing health problems
‘c’;umdl\{iduals of good health, while others
.o signs of infection, such as vomiting,

Tlgagr‘rll)xoea, and related symptoms (Murray,
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Euphorbia heterophylla; Enteric bacteria; Toxicity

modern drugs and medicinal products are
derived from plant secondary metabolites also
regarded as phytochemicals (Hamburger et al,,
1991;Ehrlich, 2013), and such antimicrobial
compounds produced by plants are usually
active against plants and human pathogenic
microorganisms (Kunle ef al., 2012; Oyedum,
2015). Such substances can either inhibit the
growth of pathogens or kill them and have no
or least toxicity to host cells and in most cases
are considered as potential candidates for
developing new antimicrobial drugs.

Euphorbia  heterophylla is one of the
numerous plants found in the field. Ez_q_)horbza
heterophylla grows in disturbed localities as a
weed of cultivation and waste land, in gardens
and along roadsides from sea-level up to 30Q0
m altitude (Mosango, 2008). Euphorbia
1 ic plant which belongs to
heterophylla is a toxic plan

i ] It is referred to
the family of Euphorbiaceae. .
as Mexican fire plant, milk weed and Spurg
i i ioeria it is commonly
weed in English. In Nigena 1 e
called Nono-kunchiya in Hausa, Egele ; )
and Adimeru in Yoruba (Okeniy1 et;z Ucontain
All parts of Euphorbia heterophylla ol
Jatex: leaves 0.42%, stems 0.11%, roo(t)s 2608).
and whole plant up 10 0.77% (Mosangu;gative,
Generally, this plant is regarded as a pand i
antiasthmatic, anti-inﬂammat;g’ Siime

arbotifacient (Erden éf al., 1997
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al.,2006). It has also been reported t0 be
oxytocic (Unckwe et al., 2006). It has also
been recorded that this plant is used for the
treatment of gonorrheal disease, respiratory
tract infection, malaria, Eczema, and wart cure
in traditional medicine.

In Africa a decoction or infusion of the stems
are taken as a purgative and laxative to treat
body pain, stomach-ache and constipation, and
to expel intestinal worms (Saimo et al., 2003).
A methanol extract of the aerial parts showed
moderate antiplasmodial activity. However,
despite the antibacterial reports of the stem of
this plant against various bacteria, it is also
observed that pharmacological studies of other
parts of this plant are few. It is therefore
imperative to further evaluate the chloroform,
aqueous, methanolic and petroleum ether
extract of the stem of E.heterophylla against
some enteric organisms namely: Salmonella
typhi, Shigella flexneri, E. coli and Proteus
vulgaris.

Materials and methods
Collection and Identification of the Plant
Materials

Fresh samples of the stem were collected from
Garatu, in a village called Anguwan noma.
Anguwan noma in Garatu lies on Longitude
6.44°N, and Latitude 9.4°E. The plant
materials were taken to the Department of
Biological Sciences, Federal University of
Technology, Minna, for identification.

Drying Procedure

The stem was thoroughly washed, air dried at
room temperature (28°C) and ground into
coarse powder using a sterile mortar and
pestle. The dried plant part was 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 (Iyamabo, 1991).

Extraction

One hundred grammes (100 g) of the ground
part was macerated successively for three days
(with ~ occasional ~shaking) using cold
maceration technique. One thousand milliliters
(1000 ml) each of distilled water, methanol,
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

Federal Universt

ity of Technology, Minna, Niger State, Nigerig,

: ts were weighed apg

th. The dried extrac ; Al
Eti)red in sterile sample bottles and kept in the
refrigerator  for further  studies (Iyamabo,

1991). .
Phytochemical Screening

ochemical screening of the cnyde
glt‘:aclzls]y\:las carried out to detect the presence
or absence of some secondary metabolites,
The methods by Harbone (1984) and Treage
and Evans, (1987) were employed.

Culture Media

MacConkey agar, Salmonella - Shigella agar
and nutrient agar were usqd as differentia]
medium,  selective medium and  for
susceptibility testing of the test organisms
respectively, as described by Idu and Igekele,

2012.
Identification of the Test Organisms

The test organisms (Salmonella typhi, Shigella
flexneri, E.coli, and Proteus vulgaris) were
obtained from the stock culture in the
Microbiology Laboratory, General Hospital,
Minna, Niger State.

Antibacterial Assayof the Extracts

Well grown activated cultures were serially
diluted in test tubes with normal saline until a
cell concentration of 1.0 x10° cfwml 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 sterile molten
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 in each agar, adequately spaced out after
inoculation (which was carried out by
ascptically streaking the inoculums on the
surface of the media with a wire loop). About
zero point two milliliter (0.2ml) of the
different concentrations was introduced into
cach well. The Petri plates were incubated at a
temperature of 37°C for 24 hours, after which
observed zones of inhibition were measured
and the results recorded in comparison with
the effect of the standard antibiotic (known as
Ciprofloxacin) which was used as the control
(Idu et al, 2012).0nly extracts that showed
high antibacterial activity and served as
potential source of drug development were
used for the in vivo studies.
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gbacterial Activity of the Crude
An

tal Animals .

e age of 8-12 weeks _w1th body
jthin 18-22 g were acquired from
frorﬂd mosi Babangida  University

Ba i‘(‘:e were kept in standard cages
ap3 ste food, water and unde':r hygiepic
ith aded! for 2 weeks before inoculation
condit‘lj?:j COUnCil on Ammal Care, 1997)
Cand
(Challe“ge Cut:;lur::l)

gration of Inoc .

rep  the organisms was inoculated on
Aloopﬁll1 ?Shigella agar to activate the test
Salmqnel a The test organisms were further
organlsmii' into test tubes containing  ten
yansferre 0 ml) of sterilised nutrient broth
il liters (tIGd at 370 C for 1824 hours. The
:ggvﬁngiulmre was serially diluted in test

Preparation

with normal saline until a cell
tllbesentration of 1.0x 10°cfu/ml was obtained
1ne
fﬁoman and Hoda, 2008).

i d

tion of Test orgamisms an
Tg::;::straﬁon of Plant Extracts and
Antibiotic to Albino Mice

The mice were divided into 15 gub- groups, 5
each. In each sub-group, a specific volume of
an inoculum (approximately lm.l of the
infective dose of the inoculum) was 1ntrod1_1ced
into each mouse intraperitoneally' as presgnbed
by Eman ef al. (2008). After the inoculation of
the mice, administration of each extras:t
(namely chloroform stem extract of Euphorbia
heterophylla, aqueous stem extract of

ophylla anqg -

Euphorbig P ethanoljc Stem

rophyliq) and

Observation of
Rate and other P

The mortal;
in the sub

of the mice that died and g

quality Rate, Survival
hysical Manifestations

mice that were used (Ema
animals were observed to

frc?quency and colour of their faecg] waste. The
mice were also observed for any abnormalities
and physical manifestations (such as loss of
appetite, loss of weight and body weakness)
during the period of the experiment (Itelima ef
al.,, 2014). At the end of the study, the infected
mice were killed using chloroform and were
buried, to prevent the spread of the infection
associated with enteric pathogens in the
environment (Itelima et al,, 2014).

Results

et al,, 2008). The
note the consistency,

The phytochemical components of Euphorbia
heterophylla were: starch, saponins, alkaloids,
flavonoids and tannins in all the crude extracts.
Other compounds such as steroids, phenolics
and phlobatannins were present in only the
methanolic and aqueous stem extract (Table

).

Table 1: Results of phytochemical screening of Euphorbia  heterophylla

Phytochemicals compounds

S Petroleum
Chloroform Methanol Aqueous F ;1 ec: e

Carbohydrates + + + .

Starch + + +

Cardiac glycosides + + 3 :
" Saponing g + T

Steroids + + .

Alkaloids = N + "

Flayonoids + + +

Phenolics + + :

Tannins ; + +
“Mbbging ; o
% " =Presence of the phytochemical compound ; - = Absence of the phytochemical compou?d 0 mgil 1
s 2. activity on all the organisms from

> revealed that EHMS (Methanolic
Ktact of Euphorbia heterophylla) and
hetep, Aqueous stem extract of Euphorbia
“Pylla)  haq significant antibacterial

Stem

m stem extract
the other hand,
m 100 mg/ ml

200 mg/ml. EHCS (Chlorofo
of Euphorbia heterophy{lq) ox;r
showed antibacterial activity 10
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‘onificant activity on all
to 200 mg/ml while- EHPS (Petroleum ether reV(;zrillith;(rir1 S Z;gZHOO g/l e
stem extract of Euphorbia heterophylla) 0rg

) on test organisms
Table 2: Zones of inhibition of the stem extract of E.heter ophyllaat 50mg

P. vulgaris

S tvphi S flexneri E.coli
Qyphi
el " 8 4.33£0 67% 4.33+0.33
EHCS 4.00£0.58° 3.67£0.33° i .
f 7.00£1.15% 7.67+0.33
EHMS 8.33+0.67¢ 6.3340.88 00£1.107 .
. def 6 00£0 58Ct 5.33£0.33
EHAS 5.67+1.20% 5.3340.67 000 .
cde 3.33+£0.33% 3.67£0.33
EHPS 3.3340.88% 4.00£0..56 3340 .
Ciprofloxacin 9.00+0.588 8.00£0.578 - .
t is
Table 3: Zones of inhibition of the stem extract of E.heterophylla at 100mg on test organisms
' - . vulgari
Extracts S. typhi S. flexneri E. coli P. vulgar L:cr
EHCS 10.00+0.58< 9.3341.20%" 9.33£0.90%" 9.33i0.33crg
EHMS  10.671.218 10.330.90" 4.67£1.40% 9.67+1.67 :
EHAS 9.67+1.22° 8.67+0.86%" 9.67+1.20° 10.331:0.33d
EHPS 7.33£0.67¢ 6.00+0.60> 7.004£0.58°* 7.33£0.33
Ciprofloxacin 15.00+£0.60" 13.33£0.90' 13.33+1.45 12.3341.458
Table 4: Zones of inhibition of the stem extract of E.heterophylla at 150mg on test organisms
Extracts S. typhi S. flexneri E.coli P. vulgaris
EHCS 12.00+0.57% 10.67+0.70°F 11.330.90%f 9.67+0.31¢
EHMS 14.0020.60° 12.00+1.15° 12.33£1.45° 12.00+1.00°
EHAS 12.3340.90% 11.3340.33¢ - 11.67£1.20° 11.00+1.00%
EHPS 8.33+0.88° 8.67+0.30% 8.67+0.70% - 7.67+£0.90°
Ciprofloxacin 20.00+0.60° 18.67+0.70¢ " 19.3340.338 19.00+0.58°

Values are represented as MeanzStandard Error of Mean of triplicate determinations. Values along the column with different alphabet is significantly (p < 0.05)
Key: EHCS--Chloroform stem extract of Euphorbia heterophylla; EHMS---Methanolic stem extract of Euphorbia heterophylla ; EHAS—
Aqueous stem extract of Euphorbia heterophylla; EHPS-—- Petroleum ether stem extract of Euphorbia heterophylla.

Table 5: Zones of Inhibition of the stem extract of E.heterophyllaat 200mg on test organisms

Extracts S. typhi S. flexneri E. coli P. vulgaris

EHCS 11.33£0.67% 10.33£0.33% 10.67+0.33% 10.00+0.60*

EHMS 16.33+0.33f 15.33£0.33f 15.67+0.90° 15.33+1.20°

EHAS 14.67+0.33° 14.00+0.60° 14.33+0.33° 14.00+0.00°

EHPS 10.33£0.33% 9.00£0.60% 9.67+0.30" 8.67+0.31°%

. Ciprofloxacin 26.00+0.60" 25.00+0.70% 25.33+0.33" 24.33+0.33¢

Table 6 reveals the mortality rate and physical the 7days treatment with the various extracts
changes due to the crude extracts on mice at only 9 mice had diarthoca, 13 experienced
2000 mg/kgbw after infection with S.#yphi, weight loss and 13 expéricnced loss of

S.flexneri, E.coli and P.vulgaris. At the end of appetite.
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M Mortality ~ W.D S
) ortali D(%) WD » Oflexney,
Group of - rate (%) 1-3 Days (%) ‘?)/.D Eos - i
Mice 4-6 Days (>¢()ia of 0ss Body
ys a‘?petite weight Wweakness/
(%)>7days (%) >Tday Slow
S movemem
/—Sf 0/5 2/5 %
hi-I 0/5 0) >7days
S0P (0%) (40%) (0%) %f/ 073 o
typhi-IL 5 0/5 3/5 1/5 0/ RN G2 (0%) o
s. (0%) ©0%)  (20%) J 0/ s (0%)
gyl 3 0/5 5 s (19 %) (0%) % 0’5
| B T W P I
i 2/5 (409
sgeng{," 5 o5 wson AL L CD 0/5(534,) 3322{); (20%)
C.
: (0%) (100%)  (40° 0/5 15 s Y Us0%)
ViS5 0/5 5/5 e 0%)  (20%) 0 /5
5 flexneri- o 315 1/5 | (20%) (20%)
(0%) 100° 0 /5
. (100%)  (60%) 20%)  (20% o 175
E.coli-VII 5 0/50%)  3/5(60%) 1/520%)  0/5(0% %) (20%) (20%)
E.coli-VIII 5 0/5 5/5 25 0/5( i (1)52(0%) 0/5 (0%) 0/5(5%)
(0%) (100%)  (40%) 15
A (0% 0 1/5
s S B 515 25 @ e e
_ (0%) (100%) - (40%) Q0% (o) /s 1/5
p. vulgaris-X g 8;2(0%) 3/5(60%)  1S5Q0%)  0/5(0%). 1/5020%) (12/22/2())/ (20%)
e . ‘ i
P. vulgaris-X (0%) ?1/(5)0%) Zf)% ) %;] ) (1 2/f)ty) (1 2/ g ) };2(20 %)
pvilgaris-XII S 0/5 5/ 25 1/5 s %) 20%)
5 1/5
(0%) (100%)  (40%) (20%) 15
20%
Xl 3 0/5(0%)  0/50%)  0/5(0%) 050%) 5)/5(32/) go%z (20%)
XV 5 5/5 5/5 5/5 S5 g e 5o
(100%)  (100%)  (100%) (100%)  (100%) >
(100% 1009
XV 5 0/5(0%)  0/5(0%)  0/5(0%) 0/5(0%)  0/5(0%) 0/5(0«;3) 8/52’012)

Key: Group I= Mice infected with S.fyphiand treated with EHMS; II= Mice infe i ] i

[II= Mice infected with S.typhiandtreated with EHCS; IV = Mice infected with %E?;Iie:zl:[rlifﬁgp:éa?:g t\r:iir‘:i}“lnl\t{hSE'Hes-:
Mice infected with S.flexneriand treated with EHAS; VI= Mice infected with S.flexneriandtreated with EHCS; VII= Mi "
infected with E.coli and treated with EHMS; VIII= Mice infected with E.coli andtreated with EHAS; IX= Iviice infectgg
with E.coli andtreated with EHCS; X= Mice infected with P.vulgarisandtreated with EHMS; XI=,Mice infected with
P.yulgarisandtreated with EHAS ; XII= Mice infected with E.coli andtreated with EHCS; XIII=Mice infected and treated
with Ciprofloxacin; XIV = Mice infected and not treated; XV= Mice not infected and not treated; W.D= Watery diarrheoa.

Discussion.

The bioactive substances in plants are
produced as secondary metabolites, which may
not only be developmental stage specific but
al§° organ and tissue specific. The findings of
this study revealed that the chloroform,
methanolic, aqueous and petroleum ether stem
CXiracts of Euphorbia  heterophylla had
‘SIHOUS bioactive compounds which are well
beOWn fqr their therapeutic abilities and could
(Yused in the synthesis of very useful drugs
smz‘;“?}:l etfal., 2005:  Oyedum, 2015). This
Euphor ;re ore reveals that the stem extract of
Sapomnsla ‘hete.rophylla contains starch,
(Table l,) ag(alolds, ﬂavonoids and tannins
Such g st' ther phyto;hermcal components
Were alsy e(;mds, phenolics and phlobatannins
2ble. ) Tteltected‘ In the crude stem extracts
1) The findings agree with the previous

reports by Sundaram et al. (2010) and Okeniyi
et al. (2012). Phytochemical compounds such
as flavonoids and tannins observed in the stem
of this plant are said to have inhibitory effects
on some gram-negative bacteria, most
especially inhibiting the synthesis of bacterial
cell wall (Jimoh et al, 2005; Daniyan et al.,
2011). In addition to this, the flavonoids are
also reported to have strong antioxidant effects
(Nakayama et al., 1993; Pari et al., 2004): In
the same vein, other observed phytoch.emlcal
compounds in this study, such as sapomns and
alkaloids are known to have 1mmune
modulation activities (Plohmann e? al., 1997)
and antibacterial activities (Itelima et al,
2014). The diverse active compounds Pfe?e?et
in the stem of E. heterophylla, ar¢ thereto

said to enhance both the pharrnacological and

. ., . . 'Ous
antibacterial activities of this plant on var

bacteria.
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The antibacterial activity of the stem on tgc
various test organisms was observed t0 hle
significant, indicating that the stem 18 hlgf );
potent (Table 2). This may be dge to the fac
that the stem of E. heterophylla 1s adfaquatcly
developed and mature and may contain fewer
pigments or other phenolics, which !laye beFrll
reported to interfere with the antimicrobia
activities of most stem or leaf extracts of other
plants (Doughari, 2006).

In addition to this, among all the four solvents
used, the methanol extract of the stem, showed
the highest antibacterial activity at a
concentration as low as 50mg/ml (Table 2).
This could be attributed to the fact that
methanol, as a solvent is regarded as an
alcoholic derivative; thus, it is said to extract
more bioactive components than other solvents
(El-Mahmood, Doughari and Ladan, 2005). In the
same vein, all the identified components from
plants active against microorganisms are
aromatic or saturated organic compounds, and
they are most often obtained through initial
ethanol or methanol extraction (Eloff, 1998;
Cowan, 1999). Similarly, the different results
observed among the various chemical solvents
used in this study (Table 2) could be attributed
to the different variations in the polarity of the
solvents and solubility of the bioactive
compounds of the stem of E. heterophylla in
different solvents as reported by Elmahood et
al. (2005).

The antibacterial activities of chloroform,
methanolic and aqueous crude extracts of £,
heterophylla at 100 mg/ml were significant on
all the test organisms, compared to the effects
of petroleum ether extract of the stem on all
the test organisms(Table 3). This result
obtained could be due to the fact that the
active components in 100mg/ml of petroleum
ether crude extract are insufficient to exhibit
significant antibacterial activities as reported
by Mbata and Salkia,(2008). Thus, enhancing
the various test organisms to develo
resistance to the extract (Oyedum, 2015).

However the antibacteria] activitics  of
petroleum cther crude extract of the stemof E.
heterophylla was significant at 15( mg/ml and
200 mg/ml on all the test organisms as it was
also obscrved in the case of the other crude
extracts of the stem of E, heterophylla from
other solvents at same concentrations of
150mg/ml and 200 mg/ml, which also revealed

Federal University of Technolo

gy, Minna, Niger State, Nigerig

higher antibacter_ia} 'activnngsb comparled to the
bacterial activities at 'mg/rn_ and1(
antlml (Table 4 and 5). The high antibacteriq)
m%i/vities observed at 150 mg/ml an( 200
fncg/rnl could be due to the enhm}ccd.effect of
the stem extracts b_asqd_ on the lnCrCas-cd
concentration of the .md1v1dual extract, Wh.lch
are said to contamn more pllytochenn?al
constituents. The outcome of this agrees wity
the result obtained in a study by Ahmed ¢f o7
(2012).
The In vivo determination of the efficacy of
methanolic, aqucous and c'hlor'oform stem
extracts of E.hetrophylla in mice infected with
all the test organismsas scen in Tab!e 4.6
revealed that the extracts show_cq 31gr_nﬁcant
antibacterial cffects upon admlnlstratlon for
the treatment of the infected mice. The extent
of the extract’s activitics on the treated mice
was dose and time- dependent; and daily
observation of the mice also revealed that after
seven days most clinical and physica]
symptoms observed in the mice few days after
inoculation disappeared. However, with
respect to mice infected with the different test
organisms and treated with aqueous extracts of
the stem of E. heterophylla, the result revealed
that 40% of the mice showed pathological
symptoms of watery diarrhoea as compared to
its methanolic counterpart between the 4% to
6" days of treatment with the stem extract of
E. heterophylla. This could be as a result of
low concentration of the bioactive components
present in the aqueous dose administered for
the treatment of the infected mice which is
insufficient compared to the level of infection
in the mice, thus, rendering the mode of action
and potency of the aqueous extract slow.
Similarly, the observation that 20% of the
mice treated with aqueous and chloroform
extracts of the stem of E.heterophylla, showed
loss of appetite, loss of weight and body
weakness/slow movementafter 7 days, could
be based on the fact that the mice are
experiencing some side cffects due to the
presence of some foreign chemical component
In them, as reported by Arsad et al.(201 3).
Conclusion,

The methanolic, chloroform and aqucous
extracts of the stem of £ heterophylla
contained efficient phytochemicals that were
active  against al] test organisms at a
concentration as low as 50 milligram,
indicating that the stem is potent and contains
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. erties. However, the In vivo
meri_lpeugseglr:; that only the methanolic and
sudies T extract of the leaf had significant
aqueolzltic effect on the infected mice. It is
recommended that adequate

i nistration of extracts should be time and
a s dependent ~ to  ensure complete
.dO:dication of the pathogenic organisms and
;;event development of resistant genes.
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