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Abstract

In this study, Out of 110 examined diarrheic cows, 27 cases were harbored A. hydrophila (24.6 %),
by culturing on direct plating and enrichment in alkaline peptone water. The enrichment technique
gave the highest isolation rate (92.6 %). Seasonal variation was recorded, the highest rate was in
summer (40.7 %) followed by spring (29.6 %), autumn (18.5 %) then the winter (11.1 %). Virulence
factors of 4. hydrophila were studied. All isolates gave Congo red positive but with different de-
grees in red colour. But only 18 isolates were positive for crystal violet. On growth at 43°C, 27 iso-
lates can grow. Haemolysin production was produced by 26 isolates (96.3 %), also enterotoxin pro-
duction was assessed by infant mouse assay, which gave 92.6% positive for enterotoxin. Experi-
mental infection in mice was done to detect the pathogenicity. The number of dead mice in succes-
sive days was 57. The deaths of inoculated mice occurred within 1-4 days post inoculation. Antimi-
crobial resistance patterns were done by disc diffusion technique. All 4. hydrophila isolates were
resistance to penicillin G, erythromycin, amoxicillin and cephalothin (100 %), but resistance to other
antimicrobials varied in degrees.
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Introduction al., 2003). A. hydrophila was the predominant
Aeromonas hydrophila have been recognized species with pronounced different extra cellu-
as enteric pathogen that has been implicated in lar products such as hemolysin, cytotoxins, and
human and animals (Lee and Puthucheory, enterotoxins (Lallier and Higgins, 1988). Sev-
2002, Aziz and Amany 2005 and Del Castille eral toxic phenomena associated with A. hy-
et al., 2012). Also considered as food born and drophila culture filtrate including haemolysis,
water born microorganism (Hardly et al., 1986 cytotoxicity and enterotoxicity (Rose et al.,
and Borchard et al. , 2003). 1989).

Aeromonas hydrophila constitute hazardous Aeromonas hydrophila haemolysin, enterotox-
cause of infection to the immuno - in, and cytotoxin are due to three different pro-
compromised patients as well as animals under teins resulting from the expression of three dis-
stress or in poor hygienic condition (Gracey et tinct genes (Chakraborty et al., 1987). Ex-
al., 1982; Krovacek et al., 1989 ). pression of virulence factors of A.hydrophila is
Aeromonas has its characteristic frequency of affected by the temperature incubation and not
isolation during different seasons; the highest always related to the presence of genes, also
frequency was recorded during summer fol- Aeromonas strains could be considered virulent
lowed by spring, less during autumn and the if possessing at least two or three characters as
least frequency during winter (Abu Leila, haemolysin, cytotoxin and enterotoxin
2005). (Gonzalez et al., 2002). The growth tempera-
Many Virulent factors were known in Aer- ture affected the expression of some virulence
omonas species including haemolysins, entero- factors ( Ottaviani et al., 2011).

toxins, and cytotoxins, (Vitovec et al., 2001, Aeromonas become highly resistant to antibi-
Gonzalez et al., 2002 and Thayumanavan et otic due to low level of administration
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(Moreira and Moraes, 2002). Antibiotic re-
sistance rates of A. hydrophila were usually
higher than those of other Aeromonas strains
(Koksal et al., 2007). Aecromonas were multi-
drug resistant (Scoaris et al., 2008).

The aim of this study was to throw some light
on virulence factors of A. hydrophila and their
antimicrobial resistance patterns.

Materials and Methods

Faecal samples of diarrheic cows were taken
under aseptic conditions and in a separate poly-
ethylene bag, labeled and send to the lab as
quick as possible.

Direct plating

A loopful of examined faeces was streaked di-
rectly onto plates of blood, MacConkey agar
and Aeromonas base medium supplemented
with ampicillin and incubate aerobically at 37°
C for 18-24 hrs. (Gray 1984).

Enrichment technique

Approximately 2 gm. faeces inoculated into 25
ml sterile alkaline peptone water PH 8.6
(APW) and incubated at 20°C for 48 hrs. then
subcultured onto blood agar, macConkey agar
and Aeromonas base medium supplemented
with ampicillin and incubated at 37°C for 18-
24 hrs. (Gray 1984).

Identification of Aeromonas:

Purified Colonies were subjected to morpho-
logical, cultural and biochemical identification
according to Bailey and Scott (1986) and
Koneman et al., (1994).

Detection of Virulence Factors

Congo red binding test (Gray et al., 1990).
All isolates were tested for its growth on Con-
go red medium at 25°C for 24 hrs. then left for
additional 4 days CR+ orange red colonies CR-
not bind to the dye give white colonies so or-
ange or red colonies were recorded as positive
Congo red.

Crystal violet binding test (Panigua et al.,
1990).

All isolates were inoculated on trypticase soya
agar for 24 hrs. at 28 °C then flooded with
crystal violet. Violet colonies were recorded as
positive.

Growth at 43°C (Kirov et al., 1990).

All isolates were tested for their ability to grow
onto blood agar at 43 °C for 24-48 hr.
Haemolysin Production: according to Kone-
man et al., (1994).

Isolates were tested for hemolytic activity on 5
-7 % sheep blood agar.

Enterotoxin assay: by infant mouse test ac-
cording to Kirov et al., 1986 and Robins-
Brown et al., 1993.

A. hydrophila isolates were inoculated into me-
dia containing 2% casamino acid, 1% yeast
extract and 0.4% glucose. The culture was in-
cubated on a rotatory Shaker (200 r.p.m.) at
room temperature for 48 hrs, then centrifuged
at 12.000 xg for 10 minutes. The Supernatants
were filtered through Millipore membrane fil-
ter (0.45 um) and stored at - 20°C to be used
up to 10 days. 0.1 ml of culture filtrate injected
through the abdominal wall into the milk filled
stomach of 3 infant mice (2-4 days old). Other
3 infant mice injected with 0.1 ml saline as a
negative control. All the mice were kept for 3
hours then were killed. Intestines weight relat-
ed to the remaining body weight was deter-
mined. Ratio greater than 0.083 was recorded
as positive test for enterotoxins.

Pathogenicity test:

According to Brook et al., 1985 and Palumbo
et al., 1989.

Aeromonas hydrophila strains were grown
over night in BH1 broth at 28°C. The cells
were washed 3 times in sterile saline. Dilutions
of cultures were prepared in sterile saline for
injection into groups of three mice ( 20 to 25
gm.), and 100 ul broth culture of each strain
was injected intraperitoneal.

The mice were observed at 24 hrs. interval for
96 hrs.

Antemicrobial Susceptability test:

The disc diffusion technique was applied to all
isolates of A. hydrophila according to Fine
gold and Martin (1982).

Results

The results showed that out of 110 samples
collected from diarrheic cows, 27 (24.6%)
cows were positive for A.hydrophila as in table
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(1). Also the results in Table (1) showed that
enrichment in alkaline peptone water and sub-
culture on the plating media gave the highest
isolation rate (92.6%). On the other hand, plat-
ing samples directly on plating media gave on-
ly the percentage of 7.4%.

Seasonal incidence variations of A. hydrophila
isolated from diarrheic cows in table (2),
showed that the highest incidence rate was in
summer (40.7%), followed by spring (29.6%)
and Autumn (18.5%) then water (11.1%).

The results of different virulence factors of A.
hydrophila were registered in table (3). The
degree of Congo red and crystal violet binding
activity, growth at 43°C, hemolysin production
activity and enterotoxin production were illus-
trated in table (3). The results showed that all
isolates of A. hydrophila gave Congo red posi-
tive but with different degrees in colour CR++
(10 isolates) and CR+ (17 isolates).

The incidence of crystal violet binding activity
was 66.7%. Out of 27 isolates , 24 isolates
were grown at 43°C. Hemolysin production

was produced by 26 isolates (96.3%) out of 27
isolates. Also enterotoxin production gave
92.6% enterotoxigenic strains which cause ac-
cumulation of fluid in intestinal tract of inflect-
ed mice (T.3).

Experimental infections of mice with A. hy-
drophila intraperitonial route lead to death in
percentage of 70.4 % (57/81). The deaths of
inoculated mice occurred within 1-4 days post
inoculation as shown in table (4).
Antimicrobial resistance patterns for 27
strains of A. hydrophila strains were carried
out as shown in Table (5). All 4. hydrophila
strains were resistance to penicillin G, erythro-
mycin, amoxicillin and cephalothin with 100 %
while ampicillin with (96.3%) and resistance to
other antimicrobial agents with different per-
centages. Most strains were sensitive to chlo-
ramphenicol (96.3%), ciprofloxacin and nor-
floxacin (92.6%) followed by gentamicin
(88.9%) and kanamycin (81.5%) while neomy-
cin (70.4%) nalidixic acid (66.7%) and strepto-
mycin (55.6%) had moderate effect.

Table (1). Prevalence rate of Aeromonas hydrophila in diarrheic cows and comparison of direct

plating and enrichment technique.

Type of No. of exam- Positive . . . )
. ined Faecal percentage Comparison technique for isolation
animals No. . - - .
samples Direct plating Enrichment technique
Diarrheic Ho 27 24.6 % 2 (7.4 %) 25 (92.6 %)
COWS

Table (2). Seasonal variation of A. hydrophila from diarrheic cows.

Senson — A. hydrophila (i?rcemage
Autumn S 18.5 %
Winter 3 11.1%
Spring 8 29.6 %
Summer 11 407 %
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Table (3). Different virulence factors of A. hydrophila isolated from diarrheic cows.
Name of test A. hydrophila (27strains)
No. Percentage
1-Degree of Congo red:
CR++ 10 37.03 %
CR+ 17 62.96 %
2-Crystal violet binding:
CV+ 18 66.7 %
CV- 9 33.3%
3-Growth at 43°C:
Growth (+) 24 88.9 %
No growth (-) 3 11.1 %
4- Hemolysin productlor}:. 2% 96.3 %
Positive ) 379
Negative e
5-Ententoxin productlon.s.uckhng mice 25 92.6 %
Positive 5 749
Negative e
Table (4). Experimental infection of mice with 4. hydrophila isolates.
No. of No. of dead mice | No. of No. of
. No. of ..
Type of strains . tested per day dead positive
isolates . 3
mice 1 2 3 14 isolates
A. hydrophila 27 81 27 | 14 | 7 57 19

* 3 mice considered as control and injected with sterile saline.

**The reisolation of A. hydrophila from infected dead mice mainly from intestinal content, spleen and liver.

Table (5). Antimicrobial resistance patterns of A. hydrophila isolated from diarrheic cows (27 isolates).

Antimicrobial agents Sensitive Resistance
No. percent No. Percent
Penicillin G 00 00 27 100 %
Erythromycin 00 00 27 100 %
Amoxicillin 00 00 27 100 %
Cephalothin 00 00 27 100 %
Ampicillin 1 3.7 26 96.3 %
chloramphenicol 26 96.3 % 1 3.7%
Ciprofloxacin 25 92.59% 2 7.41%
Norfloxacin 25 92.59% 2 7.41%
Gentamicin 24 88.89 3 11.11
Kanamycin 22 81.5 5 18.5
Neomycin 19 70.37 9 33.33
Nalidixic acid 18 66.66 11 40.74%
Streptomycin 15 55.55 12 44.44%
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Discussion

Aeromonas hydrophila have been recognized
as enteric pathogen that has been implicated in
human and animals. Also many virulent factors
were known.

Isolation of A. hydrophila in diarrheic cows
was examined bacteriologically by direct plat-
ing and pre-enrichment on alkaline peptone
water then plating. Results had been demon-
strated as shown in table (1). Our results
showed that the prevalence rate of A. hydrophi-
la was 24.6 % which is nearly similar to that
recorded by Jindal er al.,(1993) who found
that 27.3% of examined cows were infected
with Aeromonas. On the other hand, Ceylan et
al., (2009) identified Aeromonas in faecal sam-
ples of cattle with a percentage of 8.2 %.

The difference in isolation of A.hydrophila
may be related to the methodology in isolation
and climatic differences. In this concern,
Shread et al., (1981) and Vongraevenitz and
Bucher (1983) reported that the difference in
isolation rates were probably due to different
isolation techniques as the use of alkaline pep-
tone water as enrichment media before plating
on the specific media. As shown in table (1),
most isolates 25 (92.6 %) were found by en-
richment in alkaline peptone water then plating
on specific media. Several investigators have
used the enrichment technique (Ceylan et al.,
2009).

The difference in isolation may be related to
climatic differences, in this study the highest
incidence of isolation rate was in summer (40.7
%) followed by spring (29.6 %) and autumn
(18.5 %) then winter (11.1 %) (table 2). The
much greater frequency of isolation in hot and
warm seasons confirms the idea of Nishikawa
and Kishi (1987) who observed that the isola-
tion of Aeromonas increased during summer
months. Also Abu Leila (2005) found that the
infection was higher in summer followed by
spring, autumn and winter. On the other hand
Razzolini et al., (2008) found that isolation
was similar in summer, spring and autumn and
dropped in winter.

In this study all the strains were tested for viru-
lence and pathogenicity tests (ability to bind

with simple dyes, growth at 43°C, production
of enterotoxin in suckling mouse and patho-
genicity to mice) as shown in table (3).

The Congo red and crystal violet are simple
dyes that can be incorporated into agar media
and uptake of dye has been proved to be a viru-
lence marker for several pathogenic bacteria
(Statner and Georg, 1987). In this study all 4.
hydrophila strains gave Congo red positive
with different degree in red colour 10 (37.03%)
gave CR++ and 17 (62.9%) gave CR+ (table
3). Ishiguro et al., (1985) described the Congo
red uptake as a good virulence marker in Aer-
omonas. Panigua et al., (1990) reported that
all Aeromonas take up Congo red dye with dif-
ferent degree of colour.

The ability of 4. hydrophila to bind with crys-
tal violet was 66.7 % (table 3). The results
agree with Mona (2003) who found the ability
A. hydrophila to bind with crystal violet was
64.6 % and almost agree with Panigua et al.,
(1990) who recorded that the percentage of A.
hydrophila which bind crystal violet were 59.5
%.

The growth at 43°C of A. hydrophila strains
showed that 24 (88.9%) had the ability to grow
(table 3). This result agrees with Zaki et al.,
(2001) who recorded that 85.7% of A. hy-
drophila has ability to grow at 43°C.
A.hydrophila produce haemolysin and entero-
toxin as exotoxins (Lallier and Higgins,
1988).

Haemolysin production of 4. hydrophila re-
vealed that 26 isolates with an incidence of
96.3 % were able to produce haemolysin. This
result is higher than that reported by Tha-
yumanovan et al.., (2003) who detected that
78.4 % of A. hydrophila produced haemolysin,
and agree with that recorded by Santos et al.
(1987) as 96.6%. Also Panigue et al. (1990)
and Haque et al. (1996) recorded that all the
strains of A. hydrophila produced haemolysin
(100%).

The detection of enterotoxins was considered
as an indicator of enteropathogencity. In this
study a total of 25 out of 27 isolates were posi-
tive for ability to produce enterotoxin using
infant mice assay with an incidence of 92.6%.
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These results agree with that recorded by
Goshing (1986) who found that the incidence
of enterotoxins production in A. hydrophila is
91 %. The result is higher than the incidence
recorded by Agarwal et al., (1999) that
74.07% of A. hydrophila isolates were entero-
toxigenic.

On the other hand lower enterotoxin produc-
tion were 71.88%, 70.8% and 70.59% reported
by Cumberbatch et al. (1979), Gantam et al.
(1992) and Kumar et al. (2000) respectively.
It is worthy to mention that there is no relation
between the presence of putative virulence
genes (haemolysin, LT, ST enterotoxin) and
the clinical manifestation of Aeromonas infec-
tion (Wu et al., 2007).

The experimental infection of the mice with
A. hydrophila leads to death of infected mice in
70.4 %. The deaths of inoculated mice oc-
curred within 1-4 days (table 4). Results agree
with that of Mittal et al., (1980) and Brook et
al., (1985) who found that the main pathogenic
strains were A. hydrophila. Also Susana et al.,
(1992) found that all the deaths occurred with-
in 1 — 4 days in the infected mice with 4. hy-
drophila. The results showed that 19 out of 27
strains lead to death of infected mice with the
percentage of 70.4 %. This result nearly agrees
with the result of Mateos et al., (1992) who
found that 11 out of 15 4, hydrophila strains
were pathogenic and cause death to mice.
Antimicrobial resistance patterns of 27
strains of A. hydrophila strains were done to
guide the drug of choice to produce a high
therapeutic effect as shown in Table (5). All 4.
hydrophila strains were resistance to penicillin
G, erythromycin, amoxicillin and cephalothin
with 100 % while ampicillin with (96.3%) and
resistance to other antimicrobial agents with
different percentages. Most strains were sensi-
tive to chloramphenicol (96.3%), ciprofloxacin
and norfloxacin (92.6%) followed by gentami-
cin (88.9%) and kanamycin (81.5%) while ne-
omycin (70.4%) nalidixic acid (66.7%) and
streptomycin (55.6%) had moderate effect.
This result nearly similar to the reports of
Gado (1988) who reported that gentamicin and
chloramphenicol were the most antibiotics

used. Kampfer et al., (1999) recorded that the
A. hydrophila were highly susceptible to
ciprofloxacin and chloramphenicol. Thayuma-
navan et al., (2003) found that the chloram-
phenicol was highly sensitive. Shannon et al.,
(1986) found that the resistance of Aeromonas
to penicillin were due to the ability of microor-
ganism to produce B. lactamases.

Conclusion

Aeromonas hydrophila has been recognized as
enteric pathogen in cows. Enrichment in alka-
line peptone water and subculture on the plat-
ing media gave the highest isolation rate. Many
virulence factors of A. hydrophila were regis-
tered as congo red and crystal violet binding
activity, growth at 43° C, hemolysin and enter-
otoxin production. Most strains were sensitive
to chloramphenicol, ciprofloxacin and norflox-
acin followed by gentamicin and kanamycin.
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