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Abstract

Phytochemical components anq antibacterial activity of Euphorbia

heter'oph}.llhjlcrude extr_acts op four enteric organisms namely: Salmonella
t}’P}_”' Sh.'ge a flexneri, E.coli and Proteus vulgaris were determined The
clinical isolates of Salmonella typh;, '

Y ) Shigella flexneri, E.coli and Proteus
vulgai_'ls were §ub]ected to antimicrobial susceptibility test, using agar
diffusion technique. Phy tochemistry of the Euphorbiq heterophylla, crude
extracts revealed the presence of flay :

' ; onoids, alkaloids, saponins, tannins
and cardiac glycosides. Methanolic and aqueous crude extract produced

clear zones of inhibition at concentration ranging from 50 to 200 mg/ml. In
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. On the other
hand, untreated mice (control) died after 48hours of inoculation with
Salmonella typhi, Shigella flexneri, E.coli and Proteus vulgaris. Euphorbia
heterophylla crude extracts, most especially its methanolic and aqueous
fractions, could be a potential source for the treatment of diseases
associated with enteric organisms such as Salmonella typhi, Shigella flexneri,
- Ecoli and Proteus vulgaris. Further studies should be directed toward
isolation and characterization of the active compounds in the crude extracts.

KeyWords: Phytochemicals, in vitro activity, in vivo activity, Euphorbia
_heterophylla, Enteric bacteria

 Introduction

 Enteric bacteria are Gram negative  apart from the intestinal tract.
~ bacteria that are associated with  However, these organisms are said
: strointestinal flora or disease  to be chemoorganotrophs and they
(Murray, 1994). Enterics can be  exhibit both respiratory and
ound in various natural habitats, fermentative metabolism (AL-

79

Scanned with CamScanner



2018

| mber, A
oo Vol 7No. 1 DEET - microbial com ;
]ournalofNaturalandAPphedScle"feie:ics ar such Aan;lg;,lcplants Y ggl?:rg;
.y t en Ce ¥
O“‘f."ll h’ bzyoi)?r'itl\giocshous flagellai. Egggufor defence against predato:.
motile i jons that i armful e
however, two BRa10 e)f(lC:gpgl(;g are thatcoulﬁ_lnglsw:l?ch as hfliircltsoﬂ
itrichous a, A% e thing: ang
ll(alcll){sigl(la; :atnréCShigella. Many enteric - 1]v'l|—?1§ls and plants (Hasegawa et(:,;’
" bic in nature, a0 bst .
organisms are anaerobic " 1995). Also, these substances ca;
thrv hibit the growth ¢

a trait which allows them to
in the environment 0
most produce energy

sugars and conver .
lactic acid. Some of the enterics can

live in the gut without causing
health problems, while others cause
signs of infection such as vomiting,

diarrhoea, and related symptoms

(Murray, 1994).

f the gut, and,
by feeding on
ting them into .

Plants have served as sources of

drugs and pharmaceuticals for man
and other animals from time

immemorial. There are about halfa

million plants now growing on
earth, many of which possess.

therapeutic and pharmaceutical

properties - which are used in all "
major systems of medicine for the
treatment of various diseases .

(Muller, 1973; Okeniyi et al,, 2012).
The ability of plants to produce
many phytochemicals that are used

to perform important biological -

functions is one of the many

ch teristi i
aracteristics they possess. ' parts of Euphorbia heterophylld

contain latex: leaves 0.42%, stems

According to an earlier g :
urve
about 25% of modern drugs an}(’i'

medicinal products are derived -

from plant secondary m it
(Hamburger & Hosterti’mazntaligl;tfs
Many of these phytochemicéls h )
beneficial effects on |op -t i
health of humans ang animali‘ A
consumed, and can be us e
effectively treat humap di by
(Ehrlich, 2013). In the Sar:lseeis‘.’s
vein

30

either in
pathogens or kill them, and have

little or noO toxicity to host the cells;
and in most cases they are
considered as potential candidates
for developing new antimicrobizl

drugs (Kunle et al, 2012; Oyedum,
2015).

. Eu_phorbia heterophylla is one of the

numerous plants found in the field.
Euphorbia heterophylla grows in

" disturbed localities as a weed of

cultivation and wasteland, in

gardens and along roadsides from

sea-level up to 3000 m altitude
(Mosango, 2008). Euphorbia
heterophylla is a toxic plant which
belongs to the family of
Euphorbiaceae. It is referred to as
Mexican fire plant, milk weed and
spurge weed in English. In Nigeria it
1Is commonly called Nono-kunchiya

‘in Hausa, Egele in Ibo and Adimeru

in Yoruba (Okeniyi et al, 2012). All

0.11%, roots 0.06% and whole plant
up to 0.77% (Mosango, 2008). The
p;ESence of latex in this plant is 0n¢
:o tl};e Mmain reasons, it is considered
¢ o€ a toxic plant. In spite of ItS

OXIcity, it is also known to posses

n g i
Umerous medicinal propertleS-

ﬁgg (? orbia heterophylla is widely
S In traditional African medici"®
elsewhere in tropical countries
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E i has also beep ¢ et al, Collectiq nd Methods
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In East Africa, the roots are ygeq in
the treatment of gonorrhoea o ¢,
increase milk production in breag.
feeding women (Sundaram et o]
2010). In Nigeria, the latex ami
preparations of the roots are
applied to treat skin tumours
(Falodun & Agbakwuru, 2004). A
methanol extract of the aerial parts
showed moderate antiplasmodial
activity. A leaf extract showed
significant nematicidal activity
against Meloidogyne graminicola
(Mosango, 2008). An extract of the
aerial parts given ocraily to goats
showed moderate zctivity against
several intestinal nemiatodes such
as Haemonchus, Trichostrongylus,
Bunostomum and
Oesophagostomum.

However, despite the antibacterial
activity of the leaves of this plant
against various bacteria, it is also
observed that pharmacological
studies of other parts of the plant
are few. It is therefore imperative to
further evaluate the chloroform,
aqueous, methanolic and petroleum
ether extracts of the root of
Eheterophylla against some enteric
organisms, namely: Salmonella
Wphi, Shigella flexneri, E. coli and

81

Fr
COT]SehctsampleS of the root were
Loc gd from Garaty in Bosso
State I\(I)flern.ment Area of Niger
locatié) 1geria. The geographic
iy N of Garaty lies on Longitude
4N, and Latityde 9.4°E. The
plant Materials were taken to the
Department of Biological Sciences,

ngeral University of Technology,
Minna, foridentification,

Drying Proceduyre

The roots were thoroughly washed,
air-dried at room temperature
(25C) for 3-5 days, and ground into
coarse powder using a sterile
mortar and pestle. The dried plant
parts 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 (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.
The macerated samples were sieved
with muslin cloth and the fi_ltrate
evaporated to dryness using a
steam bath. The dried extracts were
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weighed and stored in sterile. sample
bottles and kept in the refrigerator
for further studies (Iyamabo, 199 1).

Phytochemical Screening

The phytochemical screening of the
crude extracts was carried out t0
detect the presence or absence of
some secondary metabolites. The
methods by Harbone (1984) and
Trease and Evans (1983), were
employed.

Culture Media

Ameasure of 6.3 g of MacConkey and
Salmonella-Shigella agars were
dissolved in one hundred milliliters
(100 ml) of water, through heating
and were used as both differential
and selective media for the
confirmation of the test organisms.
Then, 2.8 g of nutrientagar dissolved
in one hundred milliliters (100 ml)
of water was sterilized and used for
susceptibility testing (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, Genera]
Hospital, Minna, Niger State, The
isolates were identified using the
method recommendeqd by
Cheesbrough (2006).

Antibacterial Assg of t

Extracts 4 he
The antibacterial assays of the cryge
extracts were done, using punch

O ho]e method, described by Idy &

em
1 and Applicd Sciences, Vol. 7 No. 1 ieb

ber, 2018

Igekele (2012). The plateg |
prepared by d1§pensing 20 ) o
nutrient agar into sterijle Pty
dishes and allowed to set, o 4 i
cork borer was used to puncy, holgg
in the medium. Four holeg Were
made on each Petri dish, adequate]

spaced out after inoculation, Aboyt
0.2 ml, of the different
concentrations of extracts (namely
50 mg/ml, 100 mg/ml, 150 mg/m
and 200 mg/ml) was introdyceq
into each well. The Petrj disheg
were incubated at a temperatyre of
37°C for 24 hours, after whjcp,
observation for the zones of
inhibition were made.
measurement of the zones of
inhibition were carried out and the
results recorded, in comparison
with the effect of the standarg
antibiotic (namely ciprofloxacin) as
the control (Idu & Igekele, 2012),
Only extracts that showed high
antibacterial activity (such as 5.0
mm and above at 200 mg/ml) and
served as potential source of drug
development were used for the in
vivo studies.,

e

“In vivo Antibacterial Activity of

the Crude Extracts
Experimental Animals

~ Albino mice within the age of 8-12

weeks, with body weight from 16-
22 g were acquired from Ibrahim
Badamosj Babangida University,
Lapai. The mice were grouped and
kept in standard cages with
adequate food (a combination 0
both cerea] and soya grall
Products), water and under
hygienic conditions for 2 W‘-’?f*ks
before inoculation (Canaﬂ?an
Council op Animal Care, 1997)-

Scanned with CamScanner



amal Natural and Applicd Sciences, vy, No.1p
. C

allenge Culture Preparation
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oopful of each of the Organismg
hs inoculated on SaImoneIIa-
hige"“ agar, to activate the test
ganisms. The test Organisms wee
further n-ansferrgd-mto test tubeg
ot aining ten ml.lhliters (10 ml) of
Sterilised nutrient brotp and
i abated at 37 °C for 18-24 hours,
The activated culture was serially
diluted in test tubes with nopyg)
caline until a cell concentratjgp of
1.0x 10’ cfu/mlwas obtaineqd (Eman
and Hoda, 2008).

jnoculation of Test organisms
and Administration of Plapt
Extracts and Antibiotic to Albino
Mice

The mice were divided into 15 sub-
groups, each of 5 replicates (n=5).In
each particular sub-group, a specific
volume of an inoculum
(approximately 1ml of the infective
dose of the inoculum) was
introduced into each mouse
intraperitoneally, as prescribed by
~ Eman & Hoda. (2008). After the
inoculation of the mice,
" administration of each extract and
‘antibiotics was done orally,
-~ according to the procedure of
Jtelima and Agina (2014).
'Determination of Mortality Rate,
rvival Rate and Observation of
thological Manifestations

The mortality rate and survival rate
fthe mice in the sub- groups were

cember, 2019

Calculateq,

as i
that g numbers of the mice

COUrsele? or survived during the
toall tho the experiment, in relation
€ Mmice that were used (Eman
) Soda, 2008). The animals were
6 €rved for the consistency,
€quency and colour of their faecal
Matter (and any faecal matter that
was loosely formed, consistent and
équent was recorded as watery
dlarrhoea). The mice were also
observed for any abnormalities and
Pathological manifestations (such
as loss of appeptite, loss of weight
and body weakness) using a
laboratory weighing balance,
during the period of the experiment
(Itelima & Agina, 2014). At the end
of the experiment, which was after
the seventh (7") day, the infected
mice were killed, using chloroform
to prevent the spread of the
infection associated with enteric
pathogens in the environment
(Itelima & Agina, 2014).

Results

The common phytochemical
components of Euphorbia
heterophylla include: cardiac
glycosides, saponins, alkaloids,
flavonoids and tannins in all the
crude extracts. Other compounds
such as carbohydrates, starch and
steroids were present in only the
methanolic and aqueous leaf
extracts, while phenolics and
phlobatannins were detected in
only methanolic and petroleum
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Table 1: Phytochemical consfi/\

PHYTOCHEMICAL

Root
COMPOUNDS
_——-——m] Aqueous ' petroleum
Chloroform ethe.
———_"‘"5'_ + -
+ - ~~
Carbohydrates "
+
+ =
Starch -
+ +
+
Cardiac glycosides +
+ + +
Saponins +
, y ;
Steroids - + :
. \ s i
Alkaloids ' +
+ + +
Flavonoids +
: +
Phenolics _ + i
Tannins + + + +
. " \ e
Phlobatannins _
Key

+ = Presence of the phytochemical compound; - = Absence of the phytochemica]

compound

Tables 2 - 5 reveal that EHMR and  hand, showed antibacterial activity
EHAR had significant antibacterial  from 100 mgto 200 mg, while EHPR

activity on all the organisms from  revealed significant activity on al|
50 mgto 200 mg.EHCRontheother  the organismsat 200 mg.
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Table 2 reveals that EHMR and g
p all the organisms from 5
significant activity on a|) the

Dccembe,; 2018
HAR hagq
mg to 209
Organism

Signific;mt an
Mg, while EHPR
Sat ZOOmg

tibacterig] activity
revealed

Extracts

2 K AN
EHCR 2.000.58b 1.67+0.33b

1.67£0.33% 72,000 580

EHMR  4.33+0.33¢f 4,004 cocce 4.67+0.33¢3,67+0 33¢

EHAR 3.67£0.33bcd 3 6740 ¢7c4 50005823 6740 66¢

EHPR 0.00+£0.002 0.00+0.00a 0.00+0.002 0.00+0.002

CONTROL 9.00£0.58¢ 8.00£0.57¢ 8.67+0.68 8.67+0.33¢

Table 3: Zones of Inhibition of the root of E.heterophylla at 100mg

4

S. typhi

S.flexner
E.coli

vulgaris

P.

Exracts
EHCR

4,00+0.60b 4.33+0.33b 5.0040.00bcd 3.67+0.33

s 7.67+0.30¢de 7.33+0,334f 6,3341.76¢6.67+1.20

e 6.67+0.70ct 6.67+0.30c%f 7.00£00¢ 6.330.90"

EHPR  0.00£0.000 0.00£0.002 2.00£0.00 0.00£0.002

CONTROL 15.00+0.60h 13.33£0.90 13.331.45 12.33£1.45°
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Libition of the root * &
Table 4: Zones of Inhi : = ng
i g = S E
< g 1
o
Extracts % E: : ngb 5 0020.60° 4.33+0.90b
xtracte 0. :
oo 467 ggc  7.67£0.90¢
ol zgifg;m 8.00£0.60° 8-2:;‘; ggc i
BHMA 8.67;0.306 7.6710.90“ 8. 010'308 1335033
ENAR e7soses 167509 P
BHRR A 10.33+0.338

CONTROL 50 092060 18.67£07%
. i heterophylla; EHMR...

: form root extie . EHAR--- Aqueous r
Key: EHQR .chlorot act 0 Euphorbia heterop ylla R ektract oot
Methanolic root Zx rh e Bl petroleum of
extract of Euphorbia heté ‘

Euphorbia heterophylla ; Control---

phylla; EH

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

= S
v © = g
B 5. : a3
Extracts v vi S “' k -
EHCR 8.33+0.33b '7.00i0.60b 8.33&0.331’ 7.33+0.67bc

EHMR 11 0+00% 10.33:0.33%10.6720.70°¢ 9.67£0.30¢

EHAR  11.00£0.00de 10.33+0.33% 10.6740.30¢d 10.00£0.604¢

EHPR  3.67+0.30@ 2.67+0.70% 3.33+0.67 3.00£0.602

CONTRO 26.00£0.60h 25.00£0.708 25.33+0.33f 24.33+0.338

Values are presentedas Mean#Standard Error of Mean of triplicate determinations.
Values in a column with different alphabet are significantly different (p < 0.05)

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.vu lgaris,

ot e e.nd ol fhe .7day s treatment with the various extracts; only 12 mice had diarrhoea
17 experienced weight loss and 17 experienced loss of appetite
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. Effects of the methang);

L] . L) c'
Tﬂb]e 6 miCe infected with S-typhl,ag}lleeizs and CthI'Of()l'm ro

eri . ot extr.
— L E.coli qng Pvulgaris acts on the
p No of Diluti Morta wp W.D (o
g pice  on lity (o) 6D 6) 4- wp loss

rate 1.3 ays %) appetite s of Loss  of Body
Factor g%) Days at7days 47 day‘;(/a) :;e;%l;’;(%] g\;eakness/

-7days s ow
movement

/’5, 105 0/5(0) 2/5(40) 0/50) (%) at 7days

hi-l
— 0/50) o750 0/5(0) 0/5(0)

sop! 0h - OSO) 3fsten) s VSO o0 o) o)
syphélll 105 O30 5/5(100) 375(60) VS@0) 2/50)  assa0)  oy50)
fewerill 5 105 0/5(0) 2/5(40) 1/5(29) 0/50)  0/5(0) 0500 0/50)
sfemeriV 5 100 0/500) 5/50100) 2/5(40) 175020 5200 15200 1/5020)
§flexneriVl 5 105 0/5(0) 5/5(100) 3/5(s0) 17520 2/5(40)  2/5(40)  2/5(40)
EooliVll 5 105 0/5(0) 3/5(60) 1/5(20) 0/5(0)  0/5(0) 0/5 (0) 0/5(0)
EcoliVIl 5 10 0/5(0) 5/5(100) 2/5(40)  0/5(0) 1/5(20) 1/5(20)  1/5(20)
Ecoli-IX 5 105 0/5(0) 5/5(100) 2/5 (40) 2/5(40) 2/5(40) 2/5(40) 2/5(40)
PuulgarisX 5 105 0/5(0) 3/5(60) 1/5(20) 0/5(0)  1/5(20) 1/5(20) 1/5(20)
PrigarisXI 5 105 075{9) 5/5(100) 2/5(40)  1/5(20) 1/5(20) 1/5(20)  1/5(20)
Prigaris I 5 105 G/3(6) 5/5(100) 2/5(40)  1/5(0) 2/5(40)  2/5(40)  2/5(40)
b : 105 0/5(0) 0/50) 0/5(0)  0/5(0) 0/5(0) 0/5(0)  0/5(0)
] 5 105 5/5(0) 5/5(100) 5/5(100)  5/5(100) 5/5(100)  5/5(100)  5/5(100)
L - s 050 0/50) 0/5(0) 0/5(0)  0/5(0) 0/5(0) 0/5(0)

= ith S.cyphi and treated with EHAR: Ill= Infected with S.typhi ar}d
EHMB; ]l-lillr\}lt;ic't(\e/d=‘h;::lbe§tggj\vitll S flexneri and treated with EHM?; Vi= lnfe'ctcci ;wf[hd ;
e i EHMR; VIII= Infected with Ecoli and treated with EHAR_, IX= Infecte i
et Wlthd ith ’EHMR' XI= Infected with P.vulgaris and treated with EHAR ; XII=
. t‘lre::\zin"v)l(lv = Infec'ted but not treated; XV=Not infected not treated; W.D=
oxacin; XIV =

Key:Sub-group 1= Infected with S.typhi and treated with
treated with EHCR; IV = Infected with S.flexneri and treate
Sfletnert and treated with EHCR; VII= Infected with E.coli an

IW'“I Ecoli and treated with EHCR; X= Infected with Pvulgaris an

hected with ol and treated with EHCR; XIl1=Treated with Cipro
atery diarrhoea,
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Discussion ) =
The bioactive substances in plan

are produced as second?;az
metabolites, which may nOt_onb t
developmental stage-specific bU

also organ and tissue-specific. Table
1 shows that the chloroform.
methanolic, aqueous and
petroleum ether root 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
(Oyvedum, 2015; Yakubu et al,
2005). This study therefore reveals
that the root extract of Euphorbia
heterophylla contains cardiac
glycosides, saponins, alkaloids,
flavonoids and tannins.
Phytochemical components such as
carbohydrates, starch and steroids
were also detected in the crude root
extracts. The findings agree with
the previous reports by Sundaram
et al. (2010) and Okeniyi et al.
(2012). Some of these chemical
compounds, like the flavonoids and
tannins, have been shown to have
inhibitory effect on some Gram-
negative bacteria, most especially
inhibiting the synthesis of bacterial
cell wall (Jimoh & Oladigi, 2005:
Daniyanetal, 2011).Theflavonoids
are also reported to have strong
antioxidant effects (Nakayama et
al, 1993; Pari & Latha, 2004) while
the saponins are known to have
immune modulation activities
(Plohmann et al, 1997). Based on
these chemical compounds present
in the root, E. heterophyllq is said to

possess both pharmacological and
antibacterial activities,

38

>,

1/—:';9.1%“&—

The antibacterial activity of the root
revealed that the root Shows
sionificant aDUbaCteml_ activity on
th?a various test OTZanISMs whjcy
are mainly Gram-negative bacterj,
indicating that the root e?:tract is
highly potent (Table 2). This result,
however, is contrary to an earljer
report indicating that plant extract
are more active against Gram.
positive bacterifa thgn Gram-
negative bacteria (Jigna ang
Sumitra, 2006). There may he
several factors that will predispose
bacteria to antibacterial agents
such as previous encounters with
the agents or the nature of the
medium used, which may affect the
diffusability of the agent (Doughari
et al, 2007). In addition to this, the
root may contain fewer pigments
and other phenolics which have
been reported to interfere with the
antimicrobial activities of most
extracts (Doughari, 2006).

Among all the four solvents used,
the methanol extract showed the
highest antibacterial activity at a
concentration as low as 50 mg/ml
(Table 2). This could be attributed to
the fact that methanol is an alcohol;
thus, it is said to extract more
bioactive components than other
solvents (El-Mahmood etal, 2005).
Most of al] the identified
components from plants that are
active against microorganisms are
aromatic or saturated organic
Compounds, and they are mostoften
obtained through initial ethanol or
Methanol extraction (Eloff, 1998;
Cowan, 1999 Similarly, the
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ont results observed among
| Jarious chemical solvents useﬁ
his study (Table 2) could he
ributed to the differences iy
Jarity of the solvents and
L bility of the bioactive

oundsin plants, asreported hy

o hood etal. (2005).
 The antibacterial activities of
3 j,‘]or"form' methanolic and
b us crude extracts of E
12 at 100 mg/ml were
: on all the test organisms
“"‘ompared to the effects of
_troleum ether extracts of the root
|| the test organisms (Table 3).
due to the fact that the
nents in 100 mg/ml of
petroleunm ether crude extract are
i sufficient t0 exhibit significant
intibacterial activities, as reported
3 b Mbata and Salkia (2008). Thus,
ephancing the various test
rganismS' development of
sistance to the extract (Oyedum,
2015)-
However, the antibacterial activities
of petroleum ether crude extract of
the root of E. neterophylla showed
some antibacterial activity at 150
‘mg/ml and 200 mg/mlon all the test

?ﬁ_rganisms, as was also observed in
the case of the other crude extracts
of the root of E heterophylla from

other solvents
concentrations of 15
- 200mg/ml, which a
igher antibacteria
ompared to the antibacterial
ctivities at 50 m§
g/ml (Tables 4 and b5)
ntibacterial activities

Heterophy/!
iomificant

B

ona
mis could be
ctive cOmpO

-

] alo[NulU'"”a”d Applied Sclences, Vol, 7 No, 1y
- EDecember, 2010

aue !
rl(:l(?t l.” th« enhanced effect of the
extracts hased on the increasct
concentration of the ' jual
extract. whic of the individua
more 'IW}MI are sald to contaln
The Ouf; ‘Ylochcml'cal constituents:
it come of this agrees with the
sult obtained in a study by Ahmed
etal,(2012),
Fh? in vivo determination of the
efficacy of methanolic and aqueous
root extracts of E hetrophylla in
mice infected with all the test
organisms, as seen in Table 6,
r?vealcd that the extract showed
significant antibacterial effect upoD
administration for the treatment of
the infected mice. The extent of the
extract's activities on the treated
mice was doscandtimc-dcpcndcnt;
and daily observation of the mice
also revealed that after seven days
most clinical signs 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 root of E.
heterophylla, 20% of the mice
showed signs of watery diarrhea.
This could be as @ result of low
concentration of the bioactive
components presentin the aqueous
dose administered for the treatment
of the infected mice which is
insufficient compared to the level of
infection in the mice, and thus
rendering the mode of action and
potency of the aqueous extract SJow.
Gimilarly, the observation that 20%
of the mice treated with aqueous

extracts of the root of E heterophylla
f appetite, loss of
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fact that the mice were
experiencing some side effects (?ue
to the presence of some foreign
chemical component in them

(Arsadetal, 2013).

based on the

Conclusion
The methanolic, chloroform and

aqueous extracts of the root of E.
heterophylla containe

phytochemicals that were active
against all test organisms at a
concentration as low as 50
milligram, indicating that the root is

Vied Scienees, Vol 7 No. 1De

cembeh 2018

90

t and contains therapeut;,

roperties: However, the in yjy,
studies revealed that only the
methanolic, chloroform angq
aqueous extract of .the stem haq
significant therapeutic effect on the
infected mice: It is therefore
recommended that adequate
administration of extracts should be
time and dose-dependent to ensuyre
complete eradication of the
pathogenic organisms and prevent
developmentofresistantgenes.

poten
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