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Abstract

The present study was undertaken to investigate the fungal and bacterial causes of buffalo
calves, diarrhea and characterization of some isolates by DNA-PCR technique with a trial
control by plant extracts and oils. Out of 60 cases of calves’ diarrhea in private farm at Giza
governorate, a total of 120 samples were collected (60 of each is fecal samples and the other
are feed samples). They were subjected to mycological and bacteriological examination.
The results revealed that the main species of isolated fungi were belonged to Aspergillus sp.
namely A4.flavus (40, 40%), A.ochraceus (40, 24 %) and A.niger (25, 36%), while; yeast of
Candida albicans recovered from (15, 24%) of feed and feces samples, respectively. On the
other hand, the main isolated species of bacteria from fecal swabs were E.coli (62.5%) in-
cludes E.coli OI57:H7 (8.3%). The most predominant fungal and bacterial strains (4.flavus,
C.albicans and E.coli) isolated from samples were subjected for molecular characterization
by PCR for accurate identification. The antibacterial and antifungal effects of oil and etha-
nol extract of clove, rosemary, cactus and nigella sativa on the most prevalent isolated
strains were evaluated. The results suggested that the ethanol extracts of clove showed the
broadest activity by inhibiting growth of all bacterial and fungal strains while the extracts of
nigella sativa, cactus and rosemary inhibited the growth of strains at relatively lower levels.
Whereas the rosemary oil showed the lowest activity against bacterial and fungal strains. It
is concluded that these plants may provide better alternatives for the conventional antim-
icrobial additives in food.
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Introduction rhea occurs despite of partial immunity which
The animal health in developing country repre- might be gained to neonates from their dams.
sents the major role in food security for human The disease causes loss of animal health re-
consumption. However, diarrhea in neonatal sources and death may occur due to toxicity of
calves is a syndrome of great an etiological causative agents (Alhendi, 2000) and (Hassan
complexity and is a common problem affecting et al., 2011). It is evidence that, the infectious
animals in their first few weeks of life. Diar- agents capable of causing diarrhea in calves are
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numerous; the most important bacterial en-
teropathogens are enterotoxigenic E.coli pro-
ducing directly detectable toxin, salmonellae
and Y. enterocolitica (Milnes et al., 2008).
One of the most dangerous pathogens members
of the Enterobacteriaceae is Escherichia coli a
Gram negative bacterium which can cause seri-
ous food poisoning in human. E. coli and re-
lated bacteria possess the ability to transfer
DNA via bacterial conjugation, transduction or
transformation, which allows genetic material
to spread horizontally through an existing
population. This process led to the spread of
the gene encoding shiga toxin from Shigella to
E. coli O157:H7, which carried by a bacterio-
phage (Daferera et al, 2003). It was found
that calves were three time more likely to shed
E.coli after weaning than before weaning
(Garber et al.,, 1995) and E. coli can causes
gastroenteritis, urinary tract infections and neo-
natal meningitis. Whereas, in rare cases, viru-
lent strains of E.coli causes hemolytic-uremic
syndrome (HUS), peritonitis, mastitis, septice-
mia (Todar, 2007).

On the other hand, mycotic diarrhea were also
detected during examination of fecal samples,
nasal swabs and vaginal swabs of affected cat-
tle and several members of genus Aspergillus
and Candida albicans were recovered,
(Hassan et al., 2011 and 2014). Some fungi
and its mycotoxins have been recorded to
cause animal and human diseases and public
health hazard (Hassan et al., 2012 and 2014).
The large increase in the number and occur-
rence of antibiotic-resistant bacterial and fun-
gal strains has prompted a renewed interest in
the use of natural products which have gained
a special attention in the recent years. Several
plant species and herbs exert antibacterial and
antifungal effects due to their essential active
fractions. Some scientists revealed that there
are antimicrobial and antifungal activity of es-
sential oils: rosemary, clove, coriander, garlic,
and onion against both bacteria and fungi. The
composition, structure, as well as functional
groups of the oils play an important role in de-
termining their antimicrobial activity
(Omidbeygi et al., 2007). In Muslim countries

Nigella sativa L. (Ranunculaceae) have been
used extensively in folk medicine for treatment
of different diseases, as Prophet Muhammad of
Islam, stated that the black seed can heal all
diseases except for death (Bhatti and Reh-
man, 2009).

Rosemary (Rosmarinus officinalis L.) is a spice
and medicinal herb widely used around the
world. Rosemary oil has an antibacterial and
antifungal activity. (Oluwatuyi el al., 2004).
Clove (Syzygium aromaticum) have been used
in foods since antiquity. Major antimicrobial
components in clove reported to be eugenol,
which have been given special attention to find
their antibacterial activity against food borne
pathogens. Eugenol has been reported to in-
hibit the growth of E. coli (Mustafa, 2013).
Cactus (family Cactaceae) and cactus products
have shown anti-inflammatory, immunomodu-
latory and anti-oxidative activities (Huang et
al., 2009) and (Schepetkin et al., 2008).
Therefore, the aim of the present work was un-
dertaken to investigate the prevalence of E.coli
O157:H7 and some fungal causes of diarrhea
with identification by traditional and molecular
tools of isolates from fecal samples of diarrheic
buffalo-calves and feed. The control of these
pathogens by some herbal extracts was also
evaluated.

Materials and Methods

1-Samples. From 60 cases of buffalo calves in
private farm at Giza governorates, the animals
suffered from symptoms of diarrhea, a total of
120 samples (60 of each of fecal swabs of diar-
rheic animal and feed samples) were asepti-
cally collected by sterile swabs and clean ster-
ile container. Each sample was divided into
two parts one for bacteriological examination
and the second part was subjected for myco-
logical examination.

2- Bacteriological Examination of samples.
a- Isolation and identification of E.coli
(Koneman et al.,, 1992) and (Quinn et al,
2002): Samples were cultured onto macCon-
key agar medium for 24h at 37°C, then a part
of single typical lactose fermenting colony was
tested for sorbitol fermentation by culturing on
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sorbitol macConkey agar and incubated at 37°
C overnight. A single isolated colony from sor-
bitol macConkey agar was picked and grown
in peptone water for 6 hours. Peptone water
culture was used for biochemical tests.

b- Serotyping of isolated E.coli (Edward and
Ewing, 1972): The E.coli somatic antigen
(O157) and flagellar antigen (H7) antisera
were used in serotyping which obtained from
(Welcome Escherichia coli Diagnostic Antis-
era).

C- Evaluation the
(0157):

1. Enterotoxin assay using mice (Robins-
Brown et al., 1993). Three Swiss mice of 1-4
day- old were injected with 0.1 ml of culture
filtrate through the abdominal wall into the
milk filled stomach (repeated for each serotype
of E.coli (O157). Another group of 3 mice
were injected with 0.1 ml of saline and kept as
negative control group. After 4 hours, the mice
were killed and the entire intestine was re-
moved. The ratio of intestine weight to total
body weight was calculated. A ratio equal or
greater than 0.083 was recorded as positive test
for enterotoxin.

2. Hemolysin detection (Beutin ef al., 1989):
E.coli O157:H7 isolates were inoculated into
blood agar plates containing sheep blood 5%
for the detection of B-hemolysin. After 3 hours
of incubation at 37 °C, a positive B-hemolysin
production was indicated by inner clear zone.
3. PCR assay (Paton and Paton, 1989): It
was used for detection of shiga like toxin type
2(Stx2) in the extracted DNA of 5 E.coli
O157:H7 isolates.

3- Mycological examination of samples:
a-Isolation and identification of fungi: The
collected samples of fecal swabs and feed were
prepared and examined for isolation and identi-
fication of fungi according to the technique
recommended by (Refai et al, 2012) and
(Refai and Hassan, 2013).

b- DNA extraction and PCR amplification
(Muiioz et al., 2003): DNA extraction of the
isolated strains of C.albicans and A. flavus
was extracted using extraction kits QIA — amp
DNA mini kit (Qiagen). Whereas, the genomic

virulence of E.coli

DNA were subjected to PCR amplification
with oligonucleotide primers which specific for
each strain.

The used forward primer for C.albicans was ('
5 — CTGATTTATGGGTTCCTGAT- 3') and
the reverse primer was ('S5 — GTTGATCAATT-
GAAGTAGAATC - 3'). While, the used for-

ward primer for A4. flavus was (3
GTGGAGTGATTTGTCTGCTTAATTG 5"
and the reverse primer was (3

TCTAAGGGCATCACAGACCTGTT 5'). The
amplification was carried out in 20 ul of a mix-
ture containing 50 ng of genomic DNA, 1.5 ul
10 x buffer, 2 mM MgCl2, 0.2 mM dNTPs,
0.5U DNA Taq polymerase (Roche Co., Ger-
many) and 0.4 uM each primer. Amplification
was initiated by incubation at 94°C for 5 min
followed by 35 cycles at 94°C for 1 min, 62T
for 1 min and 72°C for 2 min at each tempera-
ture. Upon conclusion of thermal cycling, reac-
tion mixtures held at 72 C for 10 min.

4- Plant material: The used plant included
clove, rosemary, nigella sativa and cactus
which were collected locally. All the plant ma-
terials were further identified in the faculty of
science, Department of Botany, Cairo Univer-
sity.

A- Preparation of plant oil and ethanolic
extracts.

1- Cactus ethanolic extract (CEE): Three
hundred grams of cactus plant were minced
and homogenized. Ethanolic extraction was
performed by soaking the homogenized cactus
in 400 ml of 95% ethanol at room temperature
overnight in well Stoppard glass bottle then
filtered. Ether was evaporated at 50°C. the ex-
tract was collected and stored till used.
(Shixing et al., 2011).

2- Nigella Sativa ethanolic extract: One hun-
dred grams of Nigella Sativa seed was ground
and soaked in 200 ml of 95% diethyl ether at
room temperature overnight in well Stoppard
glass bottle then filtered . Ether was evaporated
at 50 C leaving a clear dark brown oily liquid ,
(Hanafy and Hatem, 1991).

3- Rosemary ethanolic extract: Green leaves
were dried at temperature of 40°C by drying
oven. 500 g of dried leaves were grinded and
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soaked in 200 ml 95% diethyl ether at room
temperature overnight with shaking then fil-
tered with filter paper nol. The extract was
collected and stored at 4T till used.
(Abdullatif, 2009).

4- Clove ethanolic extracts:

The dried clove was ground using a grinder.
Twenty grams were soaked in 100 ml of 95%
ethanol, and shaken at 150 rpm for 4 days at
ambient temperature. The mixtures were then
filtered. The filtrates were evaporated using
vacuum rotary evaporator and stored till used
(Suree and Pana, 2005).

5- Preparation of plant oil:

The small pieces of plant materials (300 g)
were pressed in a commercial mill without any
heat treatment and the pure oil was collected,
dispensed into dark bottles, and stored at 4C
until used. (Hanafy and Hatem, 1991).

6- Control antibacterial and antifungal:

A known antibacterial and antifungal drugs as
Cefotaxime (30 pg/disc) and Nystatin (10 pg/
ml) were purchased from Sigma Chemical
Company (USA) and used as a positive control
toward bacteria and fungi, respectively.

B- Evaluation the antibacterial and antifun-
gal potentials of prepared plants extracts
and oil:

Different concentrations (10%, 20%, 30%,
50%, 70%, 100%) of oil and ethanolic extracts
of plants were prepared using tween 80
(Hanafy and Hatem, 1991).The antibacterial
and antifungal activity of oil and ethanolic ex-
tracts of plant against E.coli, C. albicans and
Aspergillus were evaluated by using agar well
diffusion method (Perez et al., 1990). The me-
dia of tryptic soy agar for bacteria and
sabouraud dextrose agar (SDA) for fungus
were poured into plates containing one ml of
cell suspension of bacteria and spores suspen-
sion of fungus (1.0 x 10°cells / ml), respec-
tively, shaken over the table in rotary manner.
After solidification, the agar plates were
pored to wells of 5 mm diameter with the help
of borer and filled with (100ul) of different
concentrations (10%, 20%, 30%, 50%, 70%,
100%) of oil and ethanolic extracts of plants.
The plates were incubated at 37°C for 24 hrs

for bacteria and incubated at 25°C for 72 hrs
for moulds. Antibacterial and antifungal activ-
ity was evaluated by measuring the zone of
inhibition against the test organism.

Results and Discussion

Moulds and bacteria were recorded to consti-
tute a public health hazard due to mycotoxin
and bacterial toxins such as aflatoxin, ochra-
toxin, patulin, zearalenone and shiga toxins.
These compounds cause some degree of acute
toxicity when given in high amounts and are
potential carcinogen. Also it appears that there
is a direct correlation between dietary toxins
intake and the incidence of liver cancer (FDA,
2000) and (Bahtnager et al., 2002). In addi-
tion, the outbreaks of food borne pathogens
continue to draw public attention to food
safety. So, there is a need to develop a new al-
ternatives of plant origin has antimicrobial ef-
fects to ensure food safety.

In our study, the results revealed that the main
species of isolated fungi from feed and fecal
samples were belonging to Aspergillus sp.
namely A.flavus (40, 40%), A.ochraceus (40,
24%) and A.niger (25, 36%), while, yeast of
C.albicans recovered from (15, 24%) of feed
and fecal samples, respectively (Tablel).
These findings were confirmed with the result
showed by (Hassan et al.,, 2014) who investi-
gated cases of diarrheic buffaloes and isolated
species of bacteria including E. coli, Klebsiella
and Enterococcus and mould as Aspergillus
species and yeast species of Candida albicans.
These bacteria and moulds affecting livestock
can have devastating impact on animal produc-
tivity and death may occur due to enterotoxic-
ity. However, (Hassan et al., 2008), recovered
many members of Aspergillus sp. and
C.albicans from cases of diarrhea and its con-
trol by extracts of Rhamus catheritica leafs.

On the other hand, the current data in Table (2)
indicated that the prevalence of sorbitol fer-
menting E.coli (S.F. E.coli) was recovered
from 54.28% of all samples, where they iso-
lated from 63.33% of fecal samples and from
45% of feed. While, the non sorbitol ferment-
ing E.coli (N.S.F. E.coli) was 8.3% from the
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total examined samples as (11.7 %, 5%) from
fecal and feed samples respectively. In this
concern, (Confedera et al, 1997) recorded
that in 3 studies conducted at slaughter; E.coli
O157 was isolated in 3.6%. Also, (Kang et al.,
2004) examined 244 diarrheic calves, 24 cases
(9.8%) positive for EHEC O157.

Also, it was evident from the results recorded
in Table (3) that (7, 3) isolates recovered from
fecal and feed samples respectively, were posi-
tive by slide agglutination test using O157 and
H7 antisera. These results come in accordance
with that of (Roopnarine ez al., 2007) who
stated that 0.9% of the isolates of E.coli were
positive for E.coli O157 antiserum. In addition,
(Dunn et al., 2004) verified that isolates posi-
tively reacted with anti- O157 and positively
reacted with anti-H7, were considered to be
E.coli O157:H7. Whereas, the results presented
in Table (4) showed that 7 isolates were entero-
toxigenic E. coli (ETEC) and caused accumu-
lation of fluids in the intestinal tract of the in-
jected infant mice. However, 5 E.coli O157:H7
isolates (71.4%) recovered from fecal samples.
On the other hand, 2 E.coli O157:H7 isolates
(66.7%) recovered from feed samples were en-
terotoxigenic. A ratio of the intestinal tract to
the body weight at 0.083 or higher is consid-
ered positive heat stable toxin (sta). (Sjoling et
al., 2006) concluded that ETEC colonize the
intestine by means of different host specific
colonization factor (CFS) and produce one or
both of two enterotoxins, the heat stable (ST)
and heat labile (LT) toxins which are both able
to cause diarrhea. Seven E.coli O157:H7 iso-
lates that recovered from fecal samples were
hemolytic, 2 E.coli O157:H7 isolates were
found to be a-hemolysin positive (28.6%),
while 5 E.coli O157:H7 isolates (71.4%) were
found to be B-hemolysin positive, Table (5).
The animal diarrhea causes economic losses of
animal wealth and death may occur due to en-
terotoxicity of causative agents (Al hendi,
2000) and (Hassan et al., 2011). It is evidence
that, the infectious agents capable of causing
diarrhea in calves are numerous; the most im-
portant bacterial enteropathogens are entero-
toxigenic E.coli (ETEC) produces detectable

toxin (Milnes et al., 2008). Whereas, (Hassan
et al.,, 2014) investigated cases of diseased
buffaloes and recovered species of bacteria
including E. coli, Klebsiella species and En-
terococcus species and mould species as As-
pergillus species and yeast species of Candida
albicans.

The DNA-PCR amplification for E.coli
O157:H7 isolates as observed in photo (1) re-
vealed positive amplification of 255 bp frag-
ment of shiga toxin 2 (stx2) gene which was
yielded from the extracted DNA of 4 E.coli
O157:H7 isolates. While, no amplification
could be observed with the extracted DNA of 1
E.coli O157:H7 isolate. While, (Vernozy-
Rozand, 1997) recorded that of the three E.coli
O157:H7 strains isolated from heifer fecal
samples, only one strain was toxigenic, pro-
ducing VT2 only. In addition, adherence of
enterohemorrhagic E.coli (EHEC) to the intes-
tinal epithelium is essential for initiation of in-
fection.

On the other hand, the PCR of C. albicans and
A.flavus that isolated from cases of diarrheic
calves confirmed the identification in 90 -
100% of the isolates (Photo 2-3). The detection
of fungal strain DNA by PCR was most effec-
tive in diagnosis than the traditional micro-
scopically identification. Most of bands of
DNA PCR of tested A.flavus and C.albicans
observed that the density and size were vari-
able depending on the virulence of isolates.
The identification of A.flavus by PCR was
similar to traditional identification (100%),
whereas, 12 of 15 isolates of C.albicans could
be detected by PCR and 3 isolates not detected
at all and the accuracy of identification (80%)
as traditional identification. Similar findings
was reported by (Bagyalakshmi ez al., 2007)
and (Saleh, 2011) who found that the accuracy
of the PCR was 70.85% - 90%, where PCR
proved to be a rapid diagnostic technique for
detection of pan fungal genome directly from
clinical specimens as the sensitive and specific
nested PCR assay as well as the rapid and
quantitative PCR assay might be useful for the
diagnosis and monitoring of candidiasis.

The E. coli is resistant to many antibiotics and
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this is due to overuse of antibiotics and the use
of antibiotics as growth promoters in food of
animals (Huang et al, 2009). Antibiotic-
resistant E. coli may also pass on the genes re-
sponsible for antibiotic resistance to other spe-
cies of bacteria, such as Staphylococcus
aureus. E. coli often carry multidrug resistant
plasmids and under stress readily transfer those
plasmids to other species. Indeed, E. coli is a
frequent member of biofilms, where many spe-
cies of bacteria exist in close proximity to each
other. This mixing of species allows E. coli
strains that are palliated to accept and transfer
plasmids from and to other bacteria. Thus E.
coli and the other enterobacteria are important
reservoirs of transferable antibiotic resistance
(Bullerman et al., 1977). However, it was no-
ticed recently that, an increase in the frequency
of fungal infections is related with progress in
mycology and decreased susceptibility of fun-
gal strains to commonly used antifungal agents
as reported by (Nowakowska et al, 2009).
Moreover, the changes in treatment strategies
and the increased use of antifungal prophylaxis
(Lass- Florl, 2009) and the lack of an effective
fungicidal regimen as well as the development
of antifungal resistant strains suggest that con-
tinued investigation is necessary to devise im-
munotherapeutic strategies and / or drug tar-
gets to combat fungal infection (Warmly and
Perfect, 2005). Accordingly, alternatives to
conventional antimicrobial therapy are needed
due to the emergence of multi-drug resistance
and also to overcome the cumulative side ef-
fects of the chemical commercial antifungal
preparations as reported by (Van Vuuren et
al., 2009). Therefore, in the present work
preparation and evaluation the antimicrobial
potential of some plant extracts were moni-
tored. The results indicated that oil and ethano-
lic extracts of nigella sativa, cactus, clove and
rosemary showed different degrees of growth
inhibition, depending on the tested bacterial
and fungal strains. (Tables 7, 8, 9, 10). These
results were agreed with that of Md. et al.,
(2008). Also, the clove ethanolic extracts
showed the broadest activity by inhibiting
growth of all bacterial and fungal strains (the

diameter of inhibition zone, range from (10-30
mm), while the extracts of nigella sativa, cac-
tus and rosemary inhibited the growth of
strains at lowest level. Rosemary oil showed
the least activity against bacterial and fungal
strains.

In general, the degree of antimicrobial proper-
ties of four plants tested against E.coli growth
(Table 7) showed that clove ethanolic extract
was at the top of all plant extracts followed by
rosemary ethanolic extract, clove oil, nigella
ether extract and cactus ethanolic extract, re-
spectively. Also, our study showed that the
first inhibition zone diameter of clove ethano-
lic extract was exhibited in the dilution concen-
tration (20%) with inhibition zone diameter
about (14 mm) while its maximum inhibition
zone diameter about (30 mm) in the dilution
concentration (100%). The widest zone of inhi-
bition was exhibited by clove oil at dilution
concentration of 100 % (28 mm). While for
rosemary ethanolic was 24 mm at dilution con-
centration of 100% but rosemary oil not pro-
duce any effect. This result agreed with
(Mustafa, 2013) who found that the degree of
antimicrobial properties of clove > rosemary.
The antimicrobial activity of clove is attribut-
able to eugenol, oleic acids and lipids found in
it (Nzeako et al., 2006).

Regarding, the antifungal effects of plant ex-
tracts and oil against Aspergillus flavus (Table
8), the clove oil showed stronger antifungal
effects than other extracts and oil . These find-
ings were agreed with the result showed by
(Hassan et al., 2008 and 2010) and (Yage et
al., 2012) who revealed that clove oil pos-
sessed stronger antifungal activities
against A. flav-us and P. citrinum and eugenol
is the main constituent of clove oil. Also
(Viuda-Martos et al., 2006) found that the an-
tifungal potential of essential oils clove was a
stronger inhibitor against 4.niger than against
A.flavus .Whereas, Nigella sativa oil and etha-
nolic extract completely inhibited Aspergillus
flavus at concentrations of 50%, 70% and 100
% with diameter of inhibition zone that ranged
from (15-19 mm). The anti-fungal property of
Nigella sativa is mainly related to their high
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phenolic content (Anwar et al, 2007). Also,
(Entela et al., 2012) illustrated the antifungal
and antibacterial activities of ethanolic and
methanolic extracts of volatiles oils of Nigella
Sativa and concluded significant activities in
comparison to tetracycline, cefuroxime and
ciprofloxacin positive controls.

Considering Aspergillus ochraceus, it was in-
hibited by all extracts of four plants (Table 9).
It is interesting to report that the antifungal ef-
fects of clove ethanolic extract was higher
than all other extracts followed by cactus oil,
cactus ethanolic extract, nigella sativa ethano-
lic extract, rosemary ethanolic extract, nigella
sativa oil, clove oil and rosmary oil, respec-
tively. Clove oil and rosemary oil showed
higher antifungal effect against C. albicans
(Table 10). Our results agreed with the findings
of Bullerman et al., (1977) who, found that
clove inhibited growth of mycotoxigenic

mould and subsequent inhibited its ability for
toxin production.

Conclusion

It is concluded that the bacterial and fungal
causes of diarrhea must be identified by tradi-
tional methods in parallel with the molecular
characterization of pathogens for accurate di-
agnosis. The natural plants extracts and oils
have antibacterial and antifungal potentials
against the isolated pathogens of calves' diar-
rhea. These plants may be used as food addi-
tives in the processed food industry to protect
meat products and other foods which easily
contaminated by bacterial and fungal strains
through fecal, oral route and during bad han-
dlings. The ethanolic extracts and essential oils
of plants can be recommended for therapeutic
purpose and be used as alternative medicine.

Table (1). prevalence of fungi in feed and fecal samples collected from diarrheic buffalo calves.

Fungal species Feed (60) Fecal swabs (60)

NO. % NO. %
Aspergillus sp. 31 52 24 40
A.flavus 24 40 24 40
A.ochraceus 24 40 14 24
A.niger 15 25 22 36
Mucor sp. 1 1.6 - -
Scopulariopsis sp. 1.6 2 3.2
C.albicans 9 15 14 24

%: The percentage was calculated according to number of the examined cases

NO: positive number

Table (2): Prevalence of sorbitol and non sorbital fermenting E.coli from fecal samples and feed samples.

E.coli isolates
Number of Number
Source of isolates examined of E.coli % S.F. NS.F.
samples isolates NO. %, NO. %
Fecal samples 60 45 75 38 63.33 7 11.7
Feed samples 60 30 50 27 45 3 5
Total 120 75 62.5 65 54.28 10 8.3

S.F. = Sorbitol fermenting
NO. = Positive number

%: The percent was calculated according to the number of examined samples.

N.S.F= Non sorbitol fermenting.
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Table (3). Serological identification of E.coli O157:H7 isolated from buffalo-calves fecal samples and feed

samples.
S.F. N.S.F.
Source of Number of 0157 antisera H?7 antisera 0157 antisera H7 antisera
Isolates ii:;l;s +ve -ve +ve -ve +ve -ve +ve -ve
NO. |% |NO. [% NO. | % |NO. [% NO. |% NO. |% [NO. |% NO. | %
Fecal samples
45 0 |O0] 38 [844] 0 | O] 38 | 844 7 15.5 0 0 7 1551 010
Feed Samples 30 0o 27 90 0|0 27 90 3 10 0 0 3 |10 0 1]0
Total 75 0 O] 65 |87 0 | 0|65 86.7 | 10 | 133 0 0O 10 | 1331 0 [0

S.F.= Sorbitol fermenting.

+ve = Positive
No.= Number

N.S.F. = Non sorbitol fermenting.

-ve = Negative

%: The percent was calculated according to number of E.coli isolates.

Table (4). Prevalence of enterotoxigenic E.coli O157:H7 isolated from fecal samples and feed samples.

. No. of E.coli o N
Source of isolates 0157 H7 isolates +ve % -ve %
Fecal samples 7 5 71.4 2 28.6
Feed samples 3 2 66.7 1 33.33
Total 10 7 70 3 30
No. = Number

+ve = Positve isolates
- ve= Negative isolates.
%: Percent was calculated according to number of E.coli O157:H7 isolates

Table (5). Detection of a and b hemolytic E.coli O157:H7 isolated from fecal samples and feed samples.

No. of E.coli total
Source of isolates O157: H7 a % b % tve % -ve %
isolates M
Fecal samples
7 2 28.6 5 71.4 7 100 0 0
Feed samples
3 1 33.3 1 33.3 2 66.7 1 33
Total 3 30 6 60
10 9 90 1 10

a = o hemolysis

B = B hemolysis

+ve = Positive

- ve = Negative

%: The percent was calculated according to number of examined E.coli O157: H7
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Table (6). Characterization of E.coli O157:H7 isolates by PCR assay.

Number of examined iso- Stx2* gene
lates
1 -
2 +
3 +
4 +
5 +

* Shiga toxin type-2 gene.
- : gene absent

Photo (1). Shows agarose electrophoresis of PCR amplification of 255bp fragments of Shiga toxins (Stx2)

gene from the extracted DNA of E.coli O157: H7 isolates lane shows 100 bp ladder marker.

300bp

225bp 200k

100bp

Photo (2). Detection of 4.flavus -DNA by using PCR (DNA bands showed at 185 bp).

M 1 2 3 4 5 6 7 8 9 10 11 -

3000b

1000b
500bp

200bp
100bp

185bp

Lane M, molecular weight marker- Lanes 1 - 11 amplification of DNA from the isolates. Lane 12, negative control.
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Photo (3). PCR for SAP gene of C. albicans (DNA bands showed at 258 bp).

300bp

250bp

200bp
150bp
100bp
50bp

Lane M, 100 bp molecular weight marker - Lanes 1 - 6 and 8 - 10, amplification of C. albicans-DNA from the iso-

lates . Lane 7 negative control.

bp: base pairs. Lane (M): molecular size marker (in base pairs).

Table (7). Antibacterial activity of different dilution concentrations of plant extract and oil against E. coli

O157:H7.
Diameter of Inhibition Zone @ (mm)
Plant
conc. of plant oil and extract
10% 20% 30% 50% 70% 100%

Nigella S. Ethanolic |  -—--—-—- | = |  -—— | = - 18 20
extract
Nigella S. oil | - | | - | - —_— | -
Cactus ethanolic ex- | ~ - | | - | - 13 18
tract
Cactus ol | | ] - e e
Clove ethanolic extract | ~  ------ 14 17 21 28 30
Clove oil | | - 13 17 26 28
Rosemary ethanolic | ~ --—- [ - 14 16 21 24
extract
Rosemary oil | = - - - ] e -

N.B. < ” no inhibitory zone,

© diameter of inhibitory zone in mm

Cephotaxime: ( 30pg/disc): Control antibiotic drug (Zone of inhibition 21 mm).
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Table (8). Antifungal activity of oil and ethanolic extract of plant against Aspergillus flavus.
Diameter of Inhibition Zone @ (mm)
Plant conc. of plant oil and extract
10% 20% 30% 50% 70% 100%
Nigella S. Ethanolic extract | = --—-—- | = —oete | oo 16 17 19
Nigella S. ol |  ceeee | e | e 15 16 18
Cactus ethanolic extract | - | = —eeee | oo 12 14 16
Cactus ol | e ] e | e ] e 17 18
Clove ethanolicextract | - | = ---- 18 20 23 30
Cloveoil | we- ] e 19 25 30 35
Rosemary ethanolic extract | = =----- | = —--—-- | -—-e- —- 12 13
Rosemary ol | e | e | e -——- 11 12
N.B.- “------ ” no inhibitory zone, @ diameter of inhibitory zone in mm
Nystatin: (10pg/ml): As positive control antimycotic drug (zone of inhibition 22 mm).
Table (9). Antifungal activity of oil and ethanolic extract of plant against Aspergillus ochraceus.
Plant Diameter of Inhibition Zone @ (mm)
conc. of plant oil and extract
10% 20% 30% 50% 70% 100%
Nigella S. Ethanolic extract |  -—--- [ = | = | = - 15 20
Nigella S. oil | —— | ] - -——- 13 18
Cactus ethanolic extract |  ---—-—- | - [ = - 17 20 22
Cactus oil | e | e e 12 16 23
Clove ethanolic extract | = ----- | = - 15 20 25 30
Clove ol |  ——= | | | - 12 15
Rosemary ethanolic extract | — ----—-- | - | = - -—-- 14 19
Rosemary oil | e | e e - 10 15
N.B.“------ ” no inhibitory zone, @ diameter of inhibitory zone in mm
Nystatin: ( 10ug/ml): As positive control antimycotic drug (zone of inhibition 22 mm).
Table (10). Antifungal activity of oil and ethanolic extract of plant against C.albicans.
Plant Diameter of Inhibition Zone @ (mm)
conc. of plant oil and extract
10% 20% 30% 50% 70% 100%
Nigella S. Ethanolic extract 7 9 10 12 14 15
Nigella S. 6il | = ----- 7 8 10 13 18
Cactus ethanolic extract | = ------ |  —oee- ] e 11 12 15
Cactus ol | = =m0 emeeee 9 10 12 13
Clove ethanolic extract | -~ | = - 10 12 16 22
Clove oil 15 16 18 18 20 23
Rosemary ethanolic extract 7 9 10 12 14 18
Rosemary oil 9 11 13 15 16 19

N.B. “------ ” no inhibitory zone,

@ diameter of inhibitory zone in mm

Nystatin: (10png/ml): As positive control antimycotic drug (zone of inhibition 22 mm).
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Figure 1. ethanolic extract of cactus Figure2. rosemary, cactus and  Figure3. ethanolic extract of rose-
(100%) showing zone of inhibition nigella sativa oil (100%) not  mary (100% ) showing zone of inhi-
(18mm) while cactus oil not showing showing zone of inhibition  bition (24 mm) while oil and ethano-

zone of inhibition against E.coli . while ethanolic extract of cactus  lic extract of clove showing zone of
(100 %) showing zone of inhibi-  inhibition (28,30 mm respectively)
tion (18 mm) against E.coli. against E.coli.

Figure 4: ethanolic extract of cactus (100%) Figure 5: ethanolic extract of rosemary
(1) showing zone of inhibition (15 mm), (R) and Nigella S. oil (N) (100%) showing
while cactus oil: 100% (2), 70% (3), 50% (4) zone of inhibition (18 mm) against
showing zone of inhibition13, 12, 10 mm C.albicans.

respectively against C.albicans.

. =
—_— d e

Figure 6. cthanolic extract of clove (100%) Figure7. clove oil and ethanolic extract (50%)
showing zone of inhibition (30 mm) while showing zone of inhibition (25, 20 mm respec-
nigella sativa, cactus oil, clove oil (30 %) not tively) while rosmary oil and ether (50%) not
showing zone of inhibition against showing zone of inhibition against 4. flavus.

A.ochraceous.
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