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Escherichia coli O157:H7 is an enteric bacterium that has been implicated in outbreaks of 
disease worldwide and is currently considered an emerging pathogen. An investigation was 
carried out to determine the In vivo antimicrobial activity of 5 plant species (Allium sativum, 
Mangifera indica, Psidium guajava, Vernonia amgygdalina and Zingiber officinale) on E. coli 
O157:H7 inoculated into albino rats. The plant extracts were prepared according to standard 
method using ethanol as a solvent. An antibiotic (ciprofloxacin) served as a positive control. Five 
rats from each group were challenged with 1.0 ml of 10

9
cfu/ml E. coli O157:H7 and 

simultaneously administered 3.0 mg extract of the plant species and the antibiotic drug per kg of 
rat body weight orally. The numbers of the pathogen shed in rat faeces were determined. The 
result revealed that there was a lot of variation in the percentage of the albino rats that shed the 
organism during the experiment. There was a significant interaction between treatment and time 
(p<0.05) over the course of the study. However, when comparing treatment groups at specific 
sampling days, the proportion of albino rats shedding faecal E. coli O157:H7 in the infected 
antibiotic-treated group was significantly higher (p<0.05) than infected non-treated group only on 
days 4 days. The present study has revealed that the ethanolic extracts of the plant species not 
only prevented the development of diarrhoea in rats treated with the plants but inhibited the 
growth of E. coli O157:H7 in them and thus have the ability to fight the pathogen as antimicrobial 
as well as anti-diarrhoeal agents. 
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INTRODUCTION 
  
Many works have been done which aimed at knowing 
the different antimicrobial and phytochemical 
constituents of medicinal plants and using them for the 
treatment of microbial infections (both topical and 
systemic applications) as possible alternatives to 
chemically synthetic drugs to which many infectious 
microorganisms have become resistant (Akinpelu and 
Onakoya, 2006). It has been reported by Edeoga et al. 
(2005) that the pace of development of new 
antimicrobial drugs has slowed down; while the 
prevalence of resistance (especially multiple 
resistances) has increased astronomically The increase 
in number of antibiotic resistant bacteria is no longer 
matched by expansion in the arsenal of agents 
available to treat infections. Literature reports and 

ethno-botanical records suggest that plants are the 
sleeping giant of pharmaceutical industry (Akinpelu and 
Onakoya, 2006). They may provide natural source of 
antimicrobial drugs that will provide novel or lead 
compounds that may be employed in controlling some 
infections globally. 
The medicinal value of plants lies in some chemical 
substances that produce a definite physiological action 
on the human body.  
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The most important of these bioactive compounds of 
plants are alkaloids, flavonoids, tannins, saponin, 
cardiac glycosides and phenolic compounds (Edeoga 
et al., 2005; Jung et al., 2009). Many photochemical 
compounds have been shown to be bioactive, that is 
they exhibit remarkable biological activity in other living 
organism (Jin-Hyung et al., 2011). Many workers have 
demonstrated the antidiarrhoeal activity of 
phytochemical compounds such as tannin (Mukherjee 
et al., 1998), flavonoids (Galvez et al., 1993a), 
alkanoids (Gricilda and Molly, 2001), saponins, sterols 
and terpenes (Otshudi et al., 2000). The phytochemical 
research based on ethno-pharmacological information 
is generally considered as effective approach in the 
discovery of new antimicrobial agents from higher 
plants (Kloucek et al., 2005).The development of drug 
resistance in human pathogens against commonly used 
antibiotics has necessitated a search for new 
antimicrobial substances from other sources including 
plants (Erodgrul, 2002). Several scientific studies 
carried out on plant species such as garlic (Allium 
sativum), Mango (Mangifera indica), guava (Psidium 
guajava), bitter leaf (Vernonia amgygdalina) and ginger 
(Zingiber officinale) have confirmed the traditional 
claims of their effectiveness in treating diarrhoea 
related infection (Tona, 1999; Abdelrahim, 2002; 
Nwokedi et al., 2003; Akinpelu and Onakoya, 2006; 
Okorondu et al., 2006; Eman and Hoda, 2008).   
 

E. coli O157:H7 is a leading food borne enteric 
pathogen associated with human illness including 
hemorrhagic colitis and hemolytic uremic syndrome 
(HUS) the leading cause of acute renal failure in 
children (CDC, 1995). In addition, the infection with this 
organism is known to be a common cause of bloody 
and non bloody diarrhoea (Bell et al., 1994; Thomas et 
al., 1995). E. coli O157:H7 is usually the most common 
bacterial pathogen isolated from bloody stools and has 
been isolated from as many as 40% of all bloody stools 
in United States of America (Griffin and Tauxe, 1991). 
Other symptoms related to E. coli O157:H7 infection 
include severe abdominal cramps, vomiting, nausea 
and mild fever (Ostroff et al., 1990). E. coli O157:H7 
infection is generally found to affect both male and 
female and also people of all age groups, but has a 
more devastating effects on the young and elderly 
(Thomas et al., 1995). Although it has been over 30 
years since the discovery of E. coli O157:H7 as an 
enteric pathogen and despite the recent increase in the 
rate of severe disease associated with infection by the 
organism, no treatment yet exists (Krystle and Alison, 
2011). Antibiotics and anti-mobility agents are not 
recommended as they increase the risk of developing 
HUS. Treatment of the infection is limited to supportive 
care (CDC, 1995). A variety of treatment and 
prevention strategies to protect against E. coil O157:H7 
are currently in development. These include toxin 

receptor analogs, passive antibody therapy and 
vaccines to protect human against the systemic effects 
of the toxin produced by the pathogen. Since an E. coil 
O157:H7 vaccine has not been developed and licensed 
for immunization of humans, two vaccines are currently 
in use in cattle (Fox et al., 2009; Moxley et al., 2009; 
Smith and Ravdin, 2009). The most promising 
prevention strategies for E. coli O157:H7 focus on 
minimizing expose to this pathogen. Recently, some 
researchers used bioactive ingredients to treat E. coli 
O157:H7 (Vikram et al., 2010; Jin-Hyung et al., 2011). 
The use of human subjects to investigate the steps 
required for E. coli O157:H7 to evoke intestinal 
pathology is considered unethical because of the 
possibility that a volunteer could develop hemolytic 
uremic syndrome (HUS). Thus, in vitro assays and 
animal models have been developed to demonstrate 
various aspects of E. coli O157:H7. Many plants 
conveniently available in Nigeria and other countries 
are used in traditional folklore medicine for the 
treatment of diarrhoea dysentery and other 
gastrointestinal diseases. Several studies have also 
shown that prior administration with some plants extract 
had a protective effect on intestinal tract (Rani et al, 
1999; Majumdar et al., 2000; Kumar et al., 2001). The 
present study was undertaking to determine the In vivo 
antimicrobial activity of extracts of 5 plant species 
which include garlic bulb (Allium sativum), Mango leaf 
(Mangifera indica), guava leaf (Psidium guajava), bitter 
leaf (Vernonia amgygdalina) and ginger rhizome 
(Zingiber officinale) on Escherichia coli O157:H7 
inoculated into albino rats.    
 
 
MATERIALS AND METHODS 
 
Preparation of Inoculum 
  
 The inoculum was prepared from a stock 
culture of E. coli O157:H7 isolated from human stool 
sample. A loopful of the organism stored in nutrient 
agar slant in a refrigerator was transferred onto test 
tubes containing 10 mls of sterilized peptone water and 
incubated at 37

O
C for 18-24 hrs. In order to activate the 

cells further, two successive transfers of the organism 
unto TSB and incubation at 37

O
C for 18-24 hrs were 

made. The activated culture was serially diluted in test 
tubes with TSB until a cell concentration of 1.0× 10

9 

cfu/ml was obtained by pour plate technique (Eman and 
Hoda, 2008). A high concentration of the inoculums 
was prepared in order to increase the probability of 
establishing the disease condition in the experimental 
animals (Griffin, 1995). 
  
Experimental Animals 
 
Forty  healthy  albino  rats  (Rattus norvegicus)  of  both 
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sexes, aged 3 months and weighing between 200–
250g were used for this experiment. The rats were 
obtained from Animal House of the University of Jos, 
Nigeria. The rats were assigned randomly and 
individually in micro-isolated cages in the same room 
on a 12/12 light-dark cycle. The rats were allowed to 
acclimatize to their new environment for 2 weeks before 
inoculation and were tested four times over the 2-week 
period to ensure that they were negative for E. coli 
O157: H7 (Alali et al.,  2004). Food and deionized water 
were autoclaved and provided ad libitum from the day 
the rats were procured until the completion of the 
experiment.  
 
Source of Plant Materials and Antibiotic Drug 
 
 The plant used for this experiment included 
garlic bulb (Allium sativum), Mango leaf (Mangifera 
indica), guava leaf (Psidium guajava), bitter leaf 
(Vernonia amgygdalina) and ginger rhizome (Zingiber 
officinale). All plants were obtained from Jos North 
Local Government Area of Plateau State, Nigeria and 
authenticated in the Department of Plant Science and 
Technology of University of Jos, Nigeria by Prof. S.W. 
H. Hussaini, a plant taxonomist. The antibiotic drug 
(ciprofloxacin) was purchased from a pharmaceutical 
shop located in Jos metropolise. 
 
Preparation of Plant Extracts 
 
 Plant extracts were prepared by cold 
percolation method described by Akinpelu and 
Onakoya (2006). The various test plant species were 
well dried under the shade and then ground into fine 
powder using an electrical blender. A portion of 250g 
each of the plants powder was separately soaked in 
300ml of 95% ethanol in glass containers and covered 
with their lids. The plants soaked in ethanol were kept 
at room temperature and allowed to stand for7 days to 
permit full extraction of the active ingredients or the 
chemical components. The fluids were then filtered 
using whatman No 1 filter paper into beakers. The 
extracts were obtained by oven drying the filtrate at 
50

O
C and then kept in refrigerator before use.  

 
Inoculation of E. coli O157:H7 and Administration of 
Plant Extracts and Antibiotic to Albino Rats 
 
  Rats were divided into 8 groups of 5 replicates 
(n=5). The doses of the plant extracts and antibiotic 
(ciprofloxacin) administered to the rats was according 
to the prescription of Venkatesan et al. (2005). The 
volume of the inoculum introduced into each rat as 
prescribed by (Eman and Hoda, 2008). The doses of 
the extracts and the antibiotic Group (I): 5 rats were 
orally challenged with 1.0 ml of E. coli O157:H7 
inoculum at a dose of 1.0 × 10

9 
cfu/ml (infected-non 

treated group).Groups (II-VII): 5 rats from each group 
were challenged with 1.0 ml of 1.0 × 10

9
cfu/ml E. coli 

O157:H7 and simultaneously administered 3.0 mg 
extracts of A. sativum, M. indica, P. guajava, V. 
amgygdalina, Z.  officinale and standard antibiotic 
(ciprofloxacin) per kg of rat body weight orally (infected 
treated group).Group (VIII): 5 rats were not infected 
with E. coli O157:H7 and were not given any treatment 
(Control). The rats were held firmly by the scruff of the 
neck in a vertical position before they were orally 
inoculated with the inoculum and the different plant 
extracts using a disposable sterile syringe without 
needle. 
  
Enumeration and /or detection of E. coli O157:H7 
 
 The faeces of the test animals were collected 
from transparent plastic dishes placed beneath the 
individual rat cages 4 times daily until 2 weeks after 
inoculation to determine the number of rats shedding 
the pathogen and the faecal counts shed (Aranda-
Michel and Gianella, 1999). E. coli O157:H7 in each 
faecal sample was quantified as follows: 1.0 g of faeces 
was added to 9ml of TSB, vortexed and incubated at 
37

O
C for 2 hours, after which the suspension was 

serially diluted (10
-1

 to 10
-5

) in TSB. Aliquots (0.lml) 
from each dilution were plated in triplicate by the 
spread-plate method onto SMAC agar. After incubation 
at 37

0
C for 8-24 hrs, sorbitol negative colourless 

colonies were counted. Ten colonies were randomly 
selected from each plate and confirmed as E. coli 
O157:H7 by biochemical and latex agglutination test.  
 
 
Mortality Rate and Pathological Manifestations 
 
 The mortality rate of the rats in the different 
groups was calculated as numbers of the rats that died 
during the course of the experiment in relation to all rats 
used in each group (Eman and Hoda, 2008). The 
animals were observed for consistency of faecal 
material. The frequency of defaecation was noted from 
the transparent plastic dishes placed beneath the 
individual rat cages for up to 4 hours. Diarrhoea was 
noted and scored based on consistency, colour and the 
number of defaecation. A daily score of watery stool 
that was >2 was considered proof of diarrhoea, while a 
score that was = or <2 was not. Cages and bedding 
were changed on a daily basis during collection of 
faecal samples to avoid cross-contamination. The 
animals were also observed for any abnormalities and 
pathological manifestation during the period of the 
experiment. At the end of the study (2 weeks after 
inoculation and treatment), the infected rats were killed 
using sodium pentobarbital (l ml/4.5kg) to prevent the 
spread of the infection associated with E. coli O157:H7 
in the environment (Alali et al., 2004). 
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Figure 1.  The Percentage of Rats that Shed E. coli O157:H7 in their Faeces after Inoculation and Treatment with 

or without Plant Extracts and Antibiotic (Ciprofloxacin) 

 
I = Rat group infected but not treated, II = Rat group infected and treated with extract of A. sativum, III = Rat group 
infected and treated with extract of M .indica, IV= Rat group infected and treated with extract of P. guajava, V= Rat 

group infected and treated with extract of V. amygdalina, VI= Rat group infected and treated with extract of Z. 
officinale, VII = Rat group infected and treated with antibiotic (ciprofloxacin) and VIII = Rat group not infected and 

not treated (Control)  

 
RESULTS  
 
 All the rats were found negative for E. coli 
O157:H7 in faeces before inoculation and treatment 
with plant extracts and an antibiotic drug 
(Ciprofloxacin). The percentage of albino rats that shed 
E. coli O157:H7 in their faeces after inoculation and 
treatment with antimicrobial agents was presented in 
Figure 1. The result revealed that there was a lot of 
variation in the percentage of the albino rats that shed 
the organism during the experiment. There was a 
significant interaction between treatment and time 
(p<0.05) over the course of the study. However, when 
comparing treatment groups at specific sampling days, 
the proportion of albino rats shedding faecal E. coli 
O157:H7 in the infected antibiotic-treated group was 
significantly higher (p<0.05) than infected non-treated 
group only on days 11,12,13 and 14. 
One rat in the infected non-treated group and two rats 
in the infected antibiotic treated group shed the 
organism throughout experiment. The groups of the 
infected animals (II-VI) treated with P. guajava, A. 
sativum, Z. officinale, V. amgydalina and M. indica 
stopped shedding E. coli O157:H7 at quantifiable 
concentration levels at days 5,7,8,9 and 10 respectively 
(Figure 1).   
 The mean concentrations of E. coli O157:H7 in 
faeces from positive samples quantifiable by direct 
plating in each treatment group are shown in Figure 2. 
Variation was also apparent in the amount of E. coli 
O157:H7 shed in faeces among the various rat groups. 

Thus, during the course of the experiment the 
concentrations of the organism in faeces of the positive 
animals in groups I to VII ranged between 2.8 ×10

3 
- 

7.9×10
3 
cfu/g, 1.2×10

3 
- 6.4×10

3 
cfu/g, 1.7x10

3 
- 6.7×10

3 

cfu/g, 1.4×10
3
- 6.3× 10

3 
cfu/g, 1.6x10

3 
-7.0x10

3 
cfu/g, 

1.3x10
3 

- 6.5x 10
3 

cfu/g and 3.0 ×10
3
 - 7.8× 10

3 
cfu/g 

respectively. Statistical analysis of the results showed 
that there was a significant time effect (p< 0.05), but no 
significant treatment effect (p>0.05) among some of the 
infected rat groups treated with the different plant 
extracts. However, significant difference was observed 
in treatment effects among the infected non-treated 
group of animals and those treated with plant extracts 
(p<0.05). Analysis of variance also revealed that no 
significant treatment effect existed between infected 
non-treated groups and the infected antibiotic treated 
group. 
 
The results in Table 1 show the mortality rate and 
pathological manifestation observed in the different rat 
groups respectively. Mortality rates in groups I and VII 
were 20% and 40% respectively, while zero mortality 
rates was recorded among rats of the other groups of 
the experiment. None of the rat group suffered from 
bloody diarrhoea. However 100% of the infected non 
treated group (group I) and 60% of the infected 
antibiotic treated group (group VII) manifested the 
symptom of watery diarrhoea a day after inoculation 
with E. coli O157:H7 cells (Table 1). It was observed 
that there was more reduction in the number of rats 
defaecating  watery stool  over time among the infected  
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Fig. 2.  The Mean Concentration of E. coli O157:H7 log10 cfu/g in Faeces from Positive Samples from Albino Rats Treated with or without Plant 

Extracts and Antibiotic (Ciprofloxacin). 
 
I = Rat group infected but not treated, II = Rat group infected and treated with extract of A. sativum, III = Rat group infected and treated with 
extract of M .indica, IV= Rat group infected and treated with extract of P. guajava, V= Rat group infected and treated with extract of V. 
amygdalina, VI= Rat group infected and treated with extract of Z. officinale, VII = Rat group infected and treated with antibiotic (ciprofloxacin) and 

VIII = Rat group not infected and not treated (Control)  

 
 
 
Table 1. Mortality Rate/Pathological Manifestations observed in Rat Groups during the Course of the Experiment  

                                                       

 
 Mortality rate/ Clinical            
symptoms  

                          
                                   Number of rats affected / total number of rat in each group 

 
    I                  II               III            IV              V             VI           VII               VIII                                                              

 
        Mortality rate 

  
1/5(20) 
 

 
0/5(0) 
 

 
0/5(0) 
 

 
0/5(0) 
 

 
0/5(0) 
 

 
0/5(0) 

 
2/5(40) 
 

 
0/5(0) 

        Watery diarrhoea 
 

 5/5(100) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 3/5(60) 
 

0/5(0) 

        Loss of appetite  5/5(100) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 3/5(60) 
 

0/5(0) 
 

       Loss of weight  5/5(100) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 3/5(60) 
 

0/5(0) 
 

       Body weakness 
       /slow movement                    

 5/5(100) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 
 

0/5(0) 3/5(60) 
 

0/5(0) 
 
 

 

Figures inside the parenthesis stand for the percentage of the rat affected in each group during the experiment. 
 
 
 
non treated group of rats than the infected antibiotic 
treated group. Thus, the defaecation of watery 
diarrhoea by the rats lasted between 4 to 5 days in 
group I and 6 to 8 days in group VII. Among the rats 
that suffered from diarrhoea and abnormalities such as 
general weakness with slow movement, loss of appetite 
and loss of weight were observed in them. No 
pathological changes were observed in other rat groups 
all through the course of the experiment. 

DISCUSSION 
 
The percentage faecal shedding of E. coli O157:H7 
following inoculation was highly variable among the 
individual rats, which is in agreement with previous 
studies (Cray and Moon, 1995; Hermon et al., 1999). 
The intermittent faecal-shedding patterns observed in 
the current study are also consistent with previous 
studies  in  calves  (Cray  and  Moon,  1995;  Alali et al.,  
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2004). The number of the albino rats shedding E. coli 
O157:H7 was higher in the infected antibiotic treated 
group of rats (group VII) than the infected non treated 
group (group I) during some of the sampling periods in 
this study. This suggests that the antibiotic used may 
have enhanced the faecal shedding of the E. coli 
O157:H7 in the rats. Price et al. (2002) also observed 
that treatment of calves experimentally inoculated with 
E. coli O157:H7 with an antibiotic (tilmicosin) resulted in 
an increase in faecal shedding of the organism up to 5 
days after inoculation, whereas treatment of the calves 
with another antibiotic (ceftifur) resulted in a decrease 
by the second day. A report by Elder et al. (2002) 
revealed that oral administration of neomycin sulphate 
at therapeutic doses to cattle that were naturally 
shedding E. coli O157:H7 reduced their faecal 
shedding to undetectable concentrations compared 
with controls (non antibiotic treated cattle). The 
objective of the study by Elder et al. (2002) was to 
investigate short times intervention, and the study did 
not report result after day 7 post-treatment. The 
apparent difference between Elder et al. (2002) report 
and the present finding may be dose-related, or may be 
due to the different strain of E. coli O157: H7 that were 
used and / or the type of the experimental animals used 
for the experiment. According to Walterspiel et al. 
(1999), there is no evidence that antibiotics improve the 
course of disease caused by E. coli O157:H7 and 
treatment with antibiotics may precipitate kidney 
complications. The result of the present study showed 
that some of the rats in the infected non treated group 
stopped shedding the organism before the end of the 
experiment. The reason for this could be because the 
rats developed protective immunity against the 
pathogen and was able to eliminate it before the end of 
the experiment. This result is similar to that of a human 
case in which some victims of E. coli O157:H7 infection 
recovered without treatment within 5 to 10 days (CDC, 
2006). 
 The ethanolic extracts of the 5 plant species 
employed in this study exhibited significant 
antimicrobial activity against E. coli O157:H7 inoculated 
into the albino rats by reducing the concentration of the 
organism in their faeces to undetectable levels at 
different days after inoculation. It has been revealed 
that though there were no significant treatment effects 
among the rat groups treated with different plant 
extracts, there were differences in the time effect. This 
finding suggests that all the plants used in this 
experiment were effective against the test organism In 
vivo having almost the same potency. The differences 
in time effect exhibited by the plant extracts in reducing 
the concentration of E. coli O157:H7 in the rats could 
be due to the type and the quantity bioactive 
ingredients present in the plants (Gricilda and Molly, 
2001). The fact that P. guajava was the first to eliminate 
the pathogen from the faeces of the rats is in line with 

the report of Abdelrahim, (2002) that stated that the 
plant possesses not only antimicrobial properties but 
has been generally used for the treatment of diarrhoea, 
dysentery and many other ill health conditions. The 
present study has also revealed that the ethanolic 
extracts of the plant species prevented the 
development of diarrhoea in rats treated with the plants.  
 
Thus all the rats treated in the plant species were 
protected against diarrhoea that is usually induced by 
E. coli O157:H7 infection. This suggests that the 
extracts at a dose of 3 mg per kg of rat body weight 
suppressed the accumulation of fluid in the intestinal 
wall of the rats. Previous reports have demonstrated 
the anti-diarrhoeal activity of tannin (Mukherjee et al., 
1998), flavonoids (Galvez et al., 1993a), alkaloids 
(Gricilda and Molly, 2001), Saponins, sterols, and 
terpenes (Otshudi et al., 2000) containing plant 
extracts. Preliminary phytochemical analyses of the 
plant extracts used in this experiment showed the 
presence of all these compounds. These constituents 
may be responsible for the anti-diarrhoeal activity of the 
plant extracts. Recently, several flavonoids have been 
shown to inhibit biofilm formation of E. coli O157:H7 
(Vikram et al., 2010). The hallmark of E. coli O157: H7 
infection is attaching and effacing lesions, and the first 
step of infection involves adhesion of bacteria to host 
epithelial cells and the formation of microcolonies 
(biofilms). Jin-Hyung et al. (2011) reported that the 
treatment with phyloretin (54.8mg/ml) apparently 
reduced the attachment of E. coli O157: H7 cell to 
epithelial cells of mice. It has also been reported that 
phyloretin, a flavonoid, possesses anti-inflammatory 
effect against inflammatory bowel diseases (IBDs) in 
vitro (Jung et al., 2009). In addition, Jin-Hyung et al. 
(2011) reported that the effect of phloretin (20 
mg/kg/day on mice) was more prominent than that of 
the conventional IBD drug 5-aminosalicylic acid 
(100mg/kg/day on mice) in every aspect of the 
inflammatory response: body weight, colon weight and 
myeloperoxidase (MPO) activity. Thus, suggesting that 
phloretin can be a potent therapeutic agent for IBD. The 
anti-diarrhoeal activity of the flavonoid has been 
ascribed to their ability to inhibit intestinal mobility and 
hydro electrolytic secretion (Dicarlo et al., 1993). In vivo 
experiment has shown that flavonoids are able to inhibit 
the intestinal secretory response (Sanchezde et al., 
1997). Flavonoids also possess antioxidant properties 
(Su et al., 2000), which are presumed to be responsible 
for inhibitory effect exerted upon several enzymes 
including those involve in the arachidonic acid 
metabolism (Mora et al., 1990). As a consequence it is 
possible to suggest that the antibiofilm formation, anti-
inflammatory, antisecretory and antioxidant properties 
of flavonoid could be contributory to the observed 
antidiarrhoeal effect of the extracts of the plant 
employed in this study.    
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The present study has demonstrated that the inhibitory 
effect of the antibiotic drug against the organism In vivo 
seemed to be less effective than the effect of the plant 
extract; hence, 60% of the rat had the symptoms of 
diarrhoea. The reason for the less effectiveness of the 
antibiotic as compared to the plant extracts could be 
attributed to the fact that the antibiotic drug inhibited the 
competitive microorganism in the gut more than E. coli 
O157: H7 strain. This condition enables the proliferation 
of E. coli O157: H7 in the gut and also enhances the 
development of disease condition such as watery 
diarrhoea. This suggestion was supported by Jin-Hyung 
et al. (2011) who reported that most antibiotics often 
eradicate intestinal commensal bacterial more than the 
pathogenic bacteria. Hence most antibiotics that 
primarily aim to inhibit cell growth may result in 
bacterial drug resistance. Meanwhile, biofilm inhibitors 
such as flavonoids do not affect cell growth and there is 
less of a chance of resistance development (Hentzer, 
2002). Due to increased resistance to antibiotic 
treatment, biofilms formed by pathogenic bacteria pose 
a serious problem to human health (Costerton et al., 
1999). In contrast some commensal bacterial cells are 
crucial for nutrient assimilation and beneficial to human 
immune system (Hopper and Gordon, 2001). The result 
of this study revealed that 100% of the rats infected 
with E. coli O157: H7 had symptoms of diarrhoea. The 
present study confirms the work of (Alali et al., 2004), 
where the 10 rats challenged with E. coli O157:H7 at a 
dose of 1×10

9
 cfu/ml all had symptoms of E. coli 

O157:H7 infection such as watery diarrhoea and bloody 
diarrhoea. Robinson et al. (2006) reported that infection 
by E. coli O157:H7 caused non bloody diarrhoea in 
some cases of infected calves. Alali et al. (2004) also 
reported that E. coli O157: H7 was isolated from 60% of 
diarrheoic lambs. In this study, bloody diarrhoea was 
not established in any of the rat infected with E. coli 
O157:H7. According to Alali et al. (2004) E. coli 
O157:H7 infection can manifest in variety of ways, thus 
in human clinical condition, some individuals who were 
infected with the microbe remain asymptomatic, others 
experienced diarrhoea, but most developed bloody 
diarrhoea (Nataro and Kaper, 1998). The ability of E. 
coli O157:H7 to cause diarrhoea in all the infected non 
treated rats and in some of the infected antibiotic group 
of rats and the consequent pathological manifestation 
such as general body weakness, loss of appetite, loss 
of body weight could have led to the death of the rats 
that died during the experiment. Many authors have 
ruled out the use of antibiotics and favoured the use of 
phytochemical compounds as they exhibited strong 
antimicrobial activity against a wide range of Gram 
positive and negative bacteria without mutagenicity 
(Galvez et al., 1993b; Jin-Hyung et al., 2011).  Thus, 
there is a growing interest in using herbs both in animal 
production and in treatment of various diseases of man 
and animals. It is clear that the re-isolation of E. coli 

O157H7 from the faeces of the rats treated with 5 plant 
extracts was 0% up to the end of the experiment. This 
may be as a result of the medicinal potency of these 
plants against E. coli O157:H7 cells in the gut of the 
rats. It is also evident that the dose of the plant extracts 
(3.0 mg/kg) used in this study was effective in 
preventing the development of symptoms of E. coli 
O157:H7 infection such as watery diarrhoea and bloody 
diarrhoea. Hence, at such low dose, the plant extracts 
had the ability to destroy the pathogen but not to kill the 
experimental animals. Rats of infected non-treated 
group and those of infected antibiotic- treated group 
that survived at the end of the experiment may be 
attributed to individual host immune status (Girard et 
al., 2005). 
 
 
CONCLUSION 
 
From this study, it is concluded that E. coli O157: H7 is 
a zoonotic and virulent microorganism which causes 
pathological symptoms such as diarrhoea and other 
abnormalities and can lead to death of animals 
experimentally infected with the organism. All the test 
plant extracts have the ability to fight E. coli O157:H7, 
as antimicrobial and anti-diarrhoeal agents. However, 
among the extracts of various plants, that of P. guajava 
can be the most potent therapeutic agent for the 
treatment of E. coli O157:H7 infection as the rat group 
treated with it stopped shedding the pathogen in their 
faeces at quantifiable concentration levels before the 
rat groups treated with the extracts of other plants.  
The plant species employed in this study are available 
in our environment and at a low dosage can protect 
animals suspected to have E. coli O157:H7 infection.  
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