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ABSTRACT

This study was carried out to isolate and idenEgcherichia coli from diarrheic fecal samples
of calves and piglets in Ibadan, Nigeria and toedetine the antimicrobial activities of some
medicinal plants on these Escherichia coli isoladssan agent of diarrhea in livestock. It also
aimed at extracting the therapeutic component ef ¢thnomedicinal plants using different
solvents and determining the efficacy of the plaasacts on E.coli by disc diffusion and
minimal inhibitory concentration (MIC) methods. €oli strains showed a high frequency of
single or multiple drug resistance (MDR) &8 of the antimicrobial agents tested (3 to 6
antibiotics). The bacteria were found to be resist® ampicillin, nalidixic acid, nitrofurantoin,
co-trimoxazole, streptomycin and tetracycline. @blorm, methanol and warm water extracts
of the leaves of Ageratum conyzoides, Adansonidathg Annona muricata, Bryophyllum
pinnatum Kuiz, Cassia sieberiana, and Ocimum gsatism traditionally employed for the
treatment of gastrointestinal infections were pneggha and evaluated for its antimicrobial
activities. Extracts of Adansonia digitata, Bryofmn pinnatum, Cassia sieberiana and Ricinus
communis did not inhibit E. coli at the various centrations. Only methanol extracts of
Ageratum conyzoides, Annona muricata and Ocimuntisgimmum showed some degree of
inhibition which varies with the E. coli strain ted. The methanol extracts of the plant parts
were more potent than the chloroform and wateraets which showed no activity against the
test organisms. Neat (100%) concentration of metshgmeparation inhibited the growth of
Escherichia coli. The minimum inhibitory conceniwat (MIC) exhibited by Ocimum
gratissimum against the E. coli strains was 20,0§@pl. The presence of these MDR- E. coli
strains in these diarrhoeic piglets indicates pabhealth hazard and calls for particular
attention and warning signal for the possible oceunce of food borne intoxication. The result
suggests that the preparation of these three plartsbited significant in vitro antimicrobial
activity against common gastrointestinal isolatesl anay be employed for the routine treatment
of gastrointestinal infection as an alternativeatatibiotics chemotherapy.

37
Pelagia Research Library



Chukwuka, K.S et al Adv. Appl. Sci. Res., 2011, 2 (4):37-48

Keywords: Ageratum conyzoideg&nnona muricatadisc diffusion methods:scherichia coli
methanol extracts, Minimal inhibitory concentratighIC), Ocimum gratissimumPiglets,
Public health concerns

INTRODUCTION

There are several diseases of the gastrointestaetl of farm animals in which diarrhea is a
major clinical finding. Diarrhea is the increasagquency of defecation of watery faeces.
Commonly incriminated bacterial agents of diarriredude Escherichia coli Salmonella spp
Clostridium perfringensgypes B & C, andMycobacterium paratuberculosji]. Bacterial agents
induce diarrhea in newborn animals particularlywealand piglets in the first week of life. It is
one of the most common disease complexes whiclatge animal clinicians have to contend
with. It causes a significant economic loss in Beob cattle and swine. It may assume even
greater importance in the future as livestock potidn becomes more intensified.

Escherichia coli serovars are the causative agents of colibadgllo3ihe utilization of
antimicrobial drugs has played important role inneal husbandry, since they are used in
prophylaxis, treatment and growth promotion [2].thke developed world, the extensive use of
antibiotics in agriculture, especially for prophgti@ and growth promoting purposes, has
generated much debate as to whether this practiceriloutes significantly to increased
frequencies and dissemination of resistance gene®ther ecosystems. In developing countries
like Nigeria, antibiotics are used only when neaegsespecially if the animals fall sick, and
only the sick ones are treated in such cases [3].

There is currently a world trend to reduce the akeantibiotics in animal food due to the
contamination of meat products with antibiotic dess, as well as the concern that some
therapeutic treatments for human diseases mighjebpardized due to the appearance of
resistant bacteria [4]. During the last decadepugeof antimicrobial drugs for growth promotion
and therapeutic treatment in food animals has vedemuch attention. The effectiveness of
currently available antibiotics is decreasing daethte increasing number of resistant strains
causing infections [5]. The reservoir of resisthatteria in food animals implies a potential risk
for transfer of resistant bacteria, or resistanemeg, from food animals to humans [6].
Subsequent emergence of infections in humans, ddwseesistant bacteria originating from the
animal reservoir, is of great concern. These uniated consequences of antimicrobial drug use
in animals led to termination of antimicrobial grtmpromoters in food animals in countries in
the European Union, including Denmark, where thasamption of antimicrobial drugs by
production animals was reduced by 50% from 1992003 [6]. The effective treatment and
control of diarrhea in cattle and piglets can beeliable. Considerable progress had been made
in the treatment of the effects of diarrhea, sushdehydration and acidosis but less so in the
control of these disease complexes [7].

There have been several approaches to combat ehairh livestock among these are the
resurgence of interest in the use of medicinal tpland this subject has received extensive
coverage in many publications [7]. This has a wialege of benefits to man. From trees and
shrubs amongst others, man obtains medicine ardsf{#10]. A good number of trees and

shrubs have been claimed by ethnoveterinary pi@atits, ethnomedical practitioners and other
local people to have medicinal benefits againgtatdus and/or non infectious animal and/or
human diseases [11]. Throughout history plants leen used by human beings for medicinal
purposes and even in modern times have formedasis bf many pharmaceuticals in use [12].
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A recent review has shown that approximately 25%oflern medications are plant derivatives,
while 75% of new drugs against infectious disedbas have arrived between 1981 and 2002
originated from natural sources [13]. Medicinalrgtaare those plant from which one or more of
it's tissues contain substances that can used#therapeutic purposes or which are precursors
for the synthesis of useful drugs. It is possildedistinguish between medicinal plant whose
constituents have well established medicinal prtoggeiand plants whose constituents have not
been thoroughly evaluated for therapeutic purppges

Despite the progresses in modern medicine, it lesn beported that more than 70% of the
developing world’s population still depends on céenpentary and alternative systems of
medicine, otherwise known as traditional medicidd]] Many of these medicines are plant
based, and include curcumin, resveratrol, baicalenswellic acid, betulinic acid, ursolic acid,
and oleanolic acid are now studied as possiblesdimgthe future against inflammatory diseases
[15]. Edible plant extracts have shown promising-anmorigenic activity [16]. A large number
of traditional medicinal preparations used in vasi@ountries of the world have shown promise
as treatment for herpes virus infections, whichncautbe completely cured by the available anti-
herpes drugs like nucleoside analogs [17]. Theouarailments for which searches are going on
in plants for newer drugs are too numerous to roantio cite just a few examples, new plant-
derived compounds are being searched for treatroEmhalaria because of the increasing
resistance ofPlasmodium falciparunagainst currently available anti-malarial drugs -5,
searches for anti-fungal, molluscicidal and lamd#ti compounds in African medicinal plants
have been reviewed [14], anti-leishmanial actiuityisraeli plants has been reviewed by EI-On
et al. [20], and anti-trypanosomal and cytotoxic actiatief pyrrolizidine alkaloid-producing
plants of Ethiopia has been reported by Nilatetl. [21]. The various ailments treated by the
plants included respiratory tract infections, gaistiestinal disorders, sprains and fractures, skin
ailments, malaria, mental disorders, hepatic dewd diabetes, influenza, urinary tract
infections, hypertension, debility, measles, chickmx, toothache, gynecological problems,
sexual disorders, and helminthiasis. Some plantg &so used as antidote to poison, diuretic,
and abortifacient [14].

Efforts are now being made in different countriesarry out research into traditional medicine
and to integrate it with orthodox medicine. Howewveot much has been done to salvage
traditional medicine as it applies to veterinaragtice. Although, there are no professional
traditional veterinary medical practitioners in Big, herd men, village elders and people who
kept animals for domestic purposes were experieicéige diagnosis and treatment of specific
animal diseases. Some of these herbs are usedynfiainihe treatment of diseases found in
animal only. Nigerians have developed a stock ofpidgoal information concerning the
therapeutic values of our local plants, and itidely believed that remedies of natural origin are
harmless, and carry no risk. However, there isssipdity of inadvertently applying extracts of
toxic plants in a few cases.

It is therefore important that the knowledge ofditianal treatments of animal diseases be
documented and detailed studies be carried oustbksh the efficacy of these herbs. Also
many of the medicinal plants acclaimed to be ofapeutic value are yet to be completely
exploited hence a need for further investigatiomrder to determine the chemical composition
and the efficacy of extracts of the plants in cotimgadiseases. Phytochemical studies have
shown that plants with antimicrobial activity coinmtebioactive constituents such as tannins,
flavonoids, alkaloids and saponins [8, 11, 22-24].
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This study aimed at isolating and identifyikgcherichia colifrom diarrhoeic fecal samples of
calves and piglets in Ibadan, Nigeria. It also alraeextracting the therapeutic component of the
medicinal plants using different solvents and deieing the efficacy of the plants extracts on
E.coliby disc diffusion and minimal inhibitory concentaat (MIC) methods.

MATERIALS AND METHODS

Collection of samples

The various medicinal plants were obtained at #w@pus of the University of Ibadan. They
include: Ageratum conyzoides L; Adansonia digitata L; Armaruricata (PERS); Bryophyllum
pinnatum Kuiz; Cassia sieberiana D. C.; Ocimum grgimum L.

Extraction of the medicinal plants

Three (3) extracts were obtained from each of thediomnal plants namely; chloroform,
methanol and water extracts. Chloroform and methaaee extraction involved three major
processes, using the continuous alcohol extractiethod with slight modification. The plants
were subjected first to chloroform base extractiod then to methanol base extraction.

Standardization of E. coli Used for Disc

Diffusion Susceptibility Test

A discrete colony was inoculated into tryptone sbyath and incubated aerobically al@7or

18 to 20hrs. The broth was diluted by adding a flolopf the overnight culture to 5.0ml of
physiological saline contained in bijou bottle. i§gave a concentration of approximately 10
10° CFU per ml. With a sterile Pasteur pipette, abdi@ml of the diluted suspension was
transferred to sensitivity test Agar. The plate Wwaad rocked back and forth and side ways to
allow the culture to spread over the whole surfdte excess fluid was removed with a Pasteur
pipette and discarded into a strong disinfectahe plate was left to dry in an inverted position
on the working bench.

Determination of the effects of the Extracts

Discs of about 5.0mm in diameter were prepared fdhatmann filter paper. About 0.05ml of
each of the plant extracts was then impregnatexdtive disc by a single channel micro pipette.
The discs were then applied onto the surface oblteady inoculated agar. The plate was left
on the working bench to allow for the diffusion tife plant extract into the agar before
incubating at 3%C for 20hrs. The test was carried out for chlorsfomethanol and water
extracts of the plants. Zones of inhibition wasnttobserved and measured in millimeter after
aerobic incubation at 3C for 18 — 20hrs.

Determination of the MIC of the Plant Extract on E. coli Using Tube Dilution Method

The standard inoculums used were determined bysMiled Mistra method. The minimum
inhibitory concentration (MIC) test was carried amly for Ocimum gratissimunmirhereE. coli
strains were used for the test. The strains wesgdated ‘A’, ‘4’ and ‘5’. ‘A’ was isolated from
calf faecal sample, ‘4’ i&. coli021, strain, while, sample ‘5’ 8. coli 022 strain. Trypticase soy
broth was delivered into a row of 9 test tubesdach of the strains. About 0.9ml of the broth
was delivered into the first test tubes and abcdmOof the broth was delivered into the rest of
the test tubes. Also, 0.1ml of known concentratbbmethanol extract dbcimum gratissimum
was then delivered into the first test tube. Thacemtration of théOcimum gratissimunused
was 2.0 x 1fug/ml. A doubling dilution was then carried out dothe row of the test tubes
except the 9. This was done by transferring 0.5ml of the migtirr the first tube into the second
tube. This dilution was repeated in the third tesie as well as in the other tubes until the last

40
Pelagia Research Library



Chukwuka, K.S et al Adv. Appl. Sci. Res., 2011, 2 (4):37-48

was reached. The 0.5ml of the mixture fht8be was discarded. Th& gest tube which served
as a control contained 0.5ml of broth without thdract. This procedure gave antibiotic
concentration of 2.0 x fpg/ml in the first test, 1.0 x f@g/ml in the second and so forth. Equal
volume, that is, 0.4ml of the prepared diluentshef organism was then added to the row of the
test tubes. The preparation was incubated % 33 24hrs after which the content of the tubes
were inoculated onto blood agar and then incubagedbically at 3%C for 24 hrs.

Chloroform extract, ethanol extract, and water aottof all the medicinal plants were tested on
three (3) strains of thi. coli. Growth was determined by visual observation fobidity and by
planting a loopful of the broth containing t&e coli and the extract dDcimum gratissimuron
blood Agar and incubated aerobically af@G7or 24hrs.

RESULTS

Susceptibility of E. coli Strains to Plants Extracts by Diffusion Test

Extracts from four of the plants did not inhilit coli when used in their undiluted forms.
Extracts that did not inhibE. coliwere fromAdansonia digitata, Bryophyllum pinnatum, Cassia
sieberianaand Ricinus communisThree of the plants namegeratum conyzoideg#\nnona
muricataand Ocimum gratissimunmowever were observed to show some degree ofiiiamb
which varies with thee. coli strain tested. The results of the susceptibilitfgotcoli strains to
plants extracts are as shown in Table 1. The &esviof the extracts also varied between
solvents with the ethanol extracts demonstratieghighest activity against all the test bacteria.
The methanol extracts of the plant parts were motent than the chloroform and water extracts
which showed no activity against the test organi€hable 1).

Table 1: Antimicrobial effects of plant extracts onE. coli strains

Plants Strain ofE. coli Chloroform Methanol Water
Ageratum conyzoides A - 10mm -

4 - - -

5 - 12mm -
Annona muricata A - - -

4 - 15mm -

5 - 11lmm -
Ocimum gratissimum A - 13mm -

4 - 12mm -

5 - 13mm -

Legend: A = isolated strain from diarrhoeic pig=E. coli 021; 4 = E. coli 022; - = no inhibition

Table 2: Minimum Inhibitory Concentration of Ocimum gratissmum on E. coli Strain A

E. coli strain A load Concentration of Ocimum Growth Observed

(Cfu/ml) gratissmum pg/ml

7.75x 18 20,000 No growth

7.75 x 18 10,000 Presence of growth
7.75 x 18 5,000 Presence of growth
7.75 x 16 2,500 Presence of growth
7.75x 16 1,250 Presence of growth
7.75x 16 625 Presence of growth
7.75x 16 312.5 Presence of growth
7.75x 16 156.25 Presence of growth
7.75 x 16 0.0 Presence of growth
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Minimum Inhibitory Concentration (MIC) Test
Table 2 shows the MIC of the extract@€imum gratissimuron E. coli strain A It showed that
the extract oDcimum gratissimurmhibitedE. colistrain A at MIC value of 20,000ug/ml.

Table 3 shows the MIC of the extract@€imum gratissimuron E. coli strain 4 It showed that
the extract oDcimum gratissimuralso inhibitede. colistrain 4 at MIC value of 20,000ug/ml.

Table 3: Minimum Inhibitory Concentration of Ocimum gratissimum on E. coli Strain 4

E. coli strain 4 load Concentration of Ocimum Growth Observed

(Cfu/ml) gratissmum pg/ml

1.13 x 1d 20,000 No growth

1.13 x 1d 10,000 Presence of growth
1.13 x 1d 5,000 Presence of growth
1.13 x 1d 2,500 Presence of growth
1.13x 10 1,250 Presence of growth
1.13x 10 625.0 Presence of growth
1.13x 10 312.5 Presence of growth
1.13x 10 156.25 Presence of growth
1.13 x 10 0.0 Presence of growth

Table 4 shows the MIC of the the extractQdimum gratissimuron E. coli strain 5 This also
showed that the extract @cimum gratissimunon inhibitedE. coli strain 5 at MIC value of
20,000pg/ml.

Table 4: Minimum Inhibitory Concentration of Ocimum gratisssmum on E. coli Strain 5

E. colistrain 5 load Concentration oOcimum Growth Observed
(Cfu/ml) gratissimumug/ml
1.18 x 1d 20,000 No growth
1.18 x 1d 10,000 Presence of growth
1.18 x 1d 5,000 Presence of growth
1.18 x 1d 2,500 Presence of growth
1.18 x 10 1,250 Presence of growth
1.18 x 10 625 Presence of growth
1.18 x 10 312.5 Presence of growth
1.18 x 10 156.25 Presence of growth
1.18 x 10 0.0 Presence of growth
DICUSSION

In the tropical environment, diarrhea is resporesitdr mortality in young animals especially
piglets. Survivors lose weight and may not be ableeach weaning weight due to atrophy of the
intestinal mucusa. The Entero-pathogetic coli remains an important cause of neonatal
diarrhea. This has been confirmed by the findioigsther workers [2, 25-28E. coli coliforms
make-up approximately 10% of microorganism of husnand is used as indicator organisms of
faecal contamination and is associated with poeirenmental sanitation [25]. However, many
drug-resistant human fec#ll. coli isolates may originate from poultry, whereas dregjstant
poultry-sourceE. coliisolates likely originate from susceptible poultgurce precursors [26]. It
is estimated that nearly 90% of all antibiotic dgense is in food animals, are given at
subtherapeutic concentrations prophylactically mrptomote growth [2]. Antimicrobial drug
resistance irk. coli isolated from wild birds has been described [Z)].coli and theE. coli
0157: H7 strain has previously been isolated froeainsamples [28].
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E. coli strain showed a high frequency of single or midtigheug resistance (MDR). Multidrug
resistance was defined as resistance3tof the antimicrobial agents tested [29], whicheaded
the multi-drug resistant pattern and ability ofd@eorganisms to many antimicrobials (3 to 6
antibiotics). The bacteria were found to be resista Ampicillin, Nalidixic acid, Nitrofurantoin,
Co-trimoxazole, Streptomycin and Tetracycline. TMBR pattern reported oi&. coli in this
study is comparable to previous studies [27, 30l Guspected source of drug-resistantoli

in humans is use of antimicrobial drugs in agriadt[26]. This use presumably selects for drug-
resistante. coli, which may be transmitted to humans through faguply [26]. Supporting this
hypothesis is the high prevalence of antimicrobraig—resistanE. coliin retail meat products,
especially poultry reported by Schroeder et al] [81d Johnson et al. [26], and the similar
molecular characteristics of fluoroquinolone-remmtE. coli from chicken carcasses and from
colonized and infected persons in Barcelona, Spaingontrast to the marked differences
between drug-susceptible and drug-resistant sasotates from humans [26]. Such multidrug
resistance has important implications for the eropirerapy of infections caused By coli and

for the possible co-selection of antimicrobial s¢ésnce mediated by multidrug resistance
plasmids [32].

Resistance to tetracycline was the most frequetiteir study. A prominent reason for concern

with regard to these MDR organisms is the recogheeergence of antimicrobial resistance
among key species. However, a number of studidseititerature indicated a gradual increase in
the emergence of antibiotic-resistant microorgasigspecially in hospitals [33]. Many factors

apart from antibiotic exposure can contribute te ttevelopment of antibiotic resistance in

bacterial isolates [32]. Overcrowding in holdingnpealso increases the percentage of
antimicrobial resistant enteric bacteria shed theenvironment by pigs [32]. Other factors that
may disturb gastrointestinal microflora are staorator other dietary changes, fear and other
conditions like cold [3].

Surveillance ofCampylobacteantimicrobial drug resistance was implemented anEe in 1999
for broilers in conventional and free-range broifarms and in 2000 for pigs as part of a
surveillance program on resistance in sentineldsaectEscherichia coliand Enterococcuspp.)
and zoonotic bactericsalmonellaspp. andCampylobactespp.) in animal products for human
consumption [34]. In the overall, the most commoultidrug resistance (>3 drugs) patterns
included resistance to Ampicillin, Nalidixic acifjtrofurantoin, Co-trimoxazole, Streptomycin
and Tetracycline. Resistance to Nalidixic acid Altdofurantoin has been previously reported in
Ibadan by Okonko et al. [35]. Resistance to codwarole and streptomycin remained high.
Resistance to ampicillin is of clinical interestthase this drug may be used for the treatment of
severe infections [32]. Cotrimoxazole resistancelime with other studies in recent time
remained stable and it is consistent with Oted.¢28] and Okonko et al. [32, 36].

E. colicontamination is usually associated with contaneidiatater and food (animal feeds) and
their presence reflects the degree of purity onag faecal contamination of both human and
animal origin [32]. The presence Bf coli in these diarrheic piglets should receive paréicul
attention, because their presence indicate puleladtin hazard and give warning signal for the
possible occurrence of food borne intoxication 32]. Although the number of isolates was
relatively small, the level of multidrug resistangas high. The high rates of resistance found in
the present study can be explained by the spreassefof antibiotics agents given to farm
animals in Nigeria as prophylaxis, growth promoterdreatment. According to Abdellah et al.
[2] and Okonko et al. [32], the multiple resistanabdserved were also to those antimicrobials
frequently employed in veterinary practices. Theref in line with the assertions of Okonko et
al. [32], we recommend that more restrictions oa ittnational use of antibiotics and public
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awareness activities should be undertaken to @derpublic of the risks of the unnecessary use
of antibiotics.

Ethnoveterinary medical practice has been repoitetie widespread among herdsmen and
village livestock producers in northern Nigeria J[3¥his study also investigated the efficacy of
some medicinal plants that are believed to havedsmtrhoeic effect. Extracts of seven plants
were tested for antibacterial effect on E. coliuFof the plants namelyAdansonia digitata,
Bryophyllum pinnatum, Cassia sieberiareamdRicinus communishowed no inhibition foE.
coli strains irrespective of the solvent in which tl&ract was contained. This is consistent with
previous studies. The less susceptibility of théser plants namely Adansonia digitata,
Bryophyllum pinnatum, Cassia sieberianand Ricinus communjs might be due to
environmental mutation acquired by the organisn®.[8he survey by Harun-or-Rashid et al.
[37] indicated that the traditional cattle healefsBirishiri use quite different variety of plant
species to treat cattle ailments.

Adansonia digitatgBaobab) is a traditional African medicinal planttwnumerous applications,
including treatment of symptoms of infectious dsea[39]. Many parts of the platdansonia
digitata), especially leaves, fruit pulp, seeds and baokef, have been used traditionally for
medicinal and nutritional purposes [40] and someercial enterprises produce standardized
preparations derived from seeds, fruit pulp andvdsaof this plant [39]. The medicinal
applications include treatments for intestinal aidn problems and various uses as anti-
inflammatory, anti-pyretic and analgesic agentd.[B&cent research in animals has confirmed
the presence of such activities in specific exgrd@3-39, 41-43]. In addition antibacterial,
antiviral and anti-trypanosome activities have beeported [11, 38]. Plant extracts can be
evaluated for inflammatory properties in such aeysand direct antiviral effects can also be
tested against the same viruses [39, 44-45].

Yagoub [38] also reported thadansonia digitateshowed no antimicrobial activity agairist
coli irrespective of the solvent in which the extra@swcontained. However, this also differs
from the findings of other authors. The extract®\dansonia digitatavas reported to have had
the most potent antiviral properties, especially DMSO extracts on influenza virus, herpes
simplex virus and respiratory syncytial virus anfluenza virus was the most susceptible virus
[39]. The leaves oAdansonia digitatéhas been used to treat diarrhea, and as anti-gygeas
well as for the treatment of smallpox and meastearaeye instillation [46-47]. The bark has
also been used as antidote to strophanthus pogdfiii). The extracts were also reported to be
active against herpes simplex, Sindbis and polisvirThe fractions of pericarp were also
reported to be active agairStaphylococcus aureuS. epidermidisStreptococcus mutanand
Pseudomonas aeruginosad strongly antitrypanocidal [47].

In a study by EI-Mahmood and Doughari [48], aureus, S. pyogenasd P. mirabilis were
more susceptible tGassia alatawhile E. coliandP. aeruginosavere less sensitive. In another
study,Cassia occidentaliandC. zambensicusxhibited active antimicrobial activity against the
enterobacteria tested, that $,typhiandE. colithanNewbouldia leaviend the combination of
the three plant sources [48icinus communis used orally for body ache, maintain good health
and for treating loss of hair [37]. Bessong and [Bbi] and Bessong et al. [51-52] reported the
inhibitory activities ofRicinus communiagainst HIV-1.

Three of the plantsAgeratum conyzoides, Annona muricatad Ocimum gratissimujnshowed
some degree of inhibitions with ethanol extractled plant. This is consistent with previous
studies by various authors. Paste of the wholet gibAgeratum conyzoides used as an insect
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repellent and for treatment of wounds and itchesrtdinly, the available studies indicate that
plants likeAgeratum conyzoidepresent excellent potential for development of driggding to
treatment of both widespread but common ailmets gastrointestinal disorders, as well as
complicated ailments like diabetes and heart dessashich are prevalent throughout the world
population and which cannot be treated satisfdgtasith modern allopathic medicine [14].

Ocimum gratissimumshowed a distinguished antibacterial activity agét. coli and this is line
with the observations of earlier workers [53]. Thigidy however, showed the minimum
inhibitory concentration 0D. gratissimunto be rather high. With improved technology, eett
active principle could be extracted from the plartis could be of value in the treatment of
diarrhea due td. coli in livestock. In the study by Adebayo-Tayo and éole [53], O.
gratissimumandH. floribundaexhibited the highest degree of activity and attiindex. In their
study, the extract oD. graissimum(“Nton”) was reported to have had the highest mean
inhibitory zone of 23 mm again& flexineri [53]. In the same study by Adebayo-Tayo and
Adegoke [53], the MIC results @& flexineriin 26.24 mg/ml ofO. gratissimumexcite them to
analyze for its MBC which was 47.24 mg/ml. Howeuwbe extracts showed the highest degree
of inhibition againstS. flexineri at concentration of 80 mg/ml, followed I8/ ancepsand the
least was observed froi. senegalensisvhile at 40 mg/ml,O. gratissimumhad the highest
inhibitory concentration againSt flexineri[53].

In this study,Ocimum gratissimunhas proven antibacterial properties useful in mbimg
diarrhea. Farmers should be encouraged to plamt iheir farms. It can be fed to weaners. It is
of value in controlling post-weaning diarrhea. @attarmers do not always avoid modern
veterinary drugs because of their higher pricdadk of accessibility; but because in their actual
observations, they found out that the use of medicplants for treatment of certain cattle
ailments can provide better efficacy [54]. Modeeseaarch has also started to validate at least
some of the veterinary uses of medicinal plants $57.

The activities of the plants extracts also varieiween solvents with the methanol extracts
demonstrating the highest activity against all tbst bacteria. This is consistent with other
studies [48, 56-57]. In this study, the methandtaets of the plant parts were more potent than
the chloroform and water extracts, which showednimbitory activity. This is similar to the
reports of ElImahmood and Amey [57] but contrarplbservations of Roy et al. [56]. It has been
reported that different phytoconstituents haveedéht degrees of solubility in different types of
solvents depending on their polarity [48]. In attimnal setting, water is the solvent largely used
to prepare these concoctions [57]. The higher #gtdemonstrated by organic solvents in this
study is therefore an indication that less of tleattive principles are extracted when water is
used as a solvent [48].

In conclusion, the development of bacterial resistato presently available antibiotics has
necessitated the search for new antibacterial agés{. The 3 plantsAgeratum conyzoides,
Annona muricatandOcimum gratissimujrthat showed some degree of inhibitions with ethan
extract may be indicative of the presence of aotité compounds in them. In line with Yagoub
[38], this may help to discover new phytochemidalsses of antibiotic substances that could
serve as selective agents for infectious diseasmatherapy and control. More investigation on
the subject especially the effect of these 3 pléateratum conyzoides, Annona muricatad
Ocimum gratissimujnon other agents of diarrhea suchSatmonella sp@ndYersinia sppwill

be rewarding. This investigation might aid the pa#sy of the use of plants in drug
development for human consumption possibly forttkatment of gastrointestinal, urinary tract
and wound infection as well as typhoid fever. Tlaéed medicinal plants with no antibacterial
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activity onE. coli but which have been empirically proven to have-diatrrhoeic effects may be
due to astringent properties possessed by extfattteoplants. This act by preventing loss of
electrolytes and water to the intestinal lumen. Exé&racts may show antibacterial activities
against other agents of diarrhea that have not tested in this investigation. There is the need
to carry out further test on other agents of diearin order to know the spectrum of micro-
organisms that are susceptible to the differenttivas of Ageratum conyzoides, Annona
muricata and Ocimum gratissimumAccording to Yagoub [38], the effect of thesenpdaon
more pathogenic organisms and toxicological ingasion and purification however, needs to be
carried out. Thus, in line with the assertions afrith-or-Rashid et al. [37], our findings present
considerable potential for further scientific resbaon these plant species, which can lead to
development of cheaper and more efficacious drtgsvever, toxicological analysis of the
crude extracts is recommended in order to assess dhfety in the body of a patient when
administered.
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