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SUMMARY

A total of 74 water samples (35 canal water and
39 chlorinated tap water), 49 feed samples (22
meat meal and 27 fish meal) and 49 faccal sam-
ples Irom diarrhoeic animals (24 from sheep and
25 from goats) were cxamined for Aeromonas
specics. The highest incidence of isolation was
found in fresh canal water samples 40%, (14 out
of 35 samples) and in chlorinated water samples
23.1% (9 out of 39 samples). The isolation of Aer-
omonas spc‘cics from feed samples (meat and f ish
meals) was more or less similar (22.85% and
22.0% respectively). Faeces from diarrhoeic
sheep and goats revealed the isolation of Aeromo-
nas speceies in 16.7% and 20% respectively. Aero-
monas hydrophila was most dominant and was
isolated from  all different samples 65.1% of all
isolales (28 oul of 43 isolates). Whercas Aeromo-
nas sobria and Aeromonas caviae were isolated in
much lower rates 20.1% (9 isolates) and 14% (6

isolates) respectively. Growth at 43°C, hacmoly-
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sin production, enterotoxigenicity as well as cyto-
toxigenicity were expressed by A. hydrophila and
A. sobria more significantly (P<0.05) than A. cav-
iae. Most of the A. hydrophila and A. sobria iso-
lales were enleroloxigenic (.82.I% and 88.9% re-
spectively) and could grow at 43°C and broducc
high haemolysin titers (1/128-1/1024). Essential
oils (clove coriander and peppermint) induced in-
hibiloryveffccl on the growth of Aeromonas iso-
lates. Clove oil had MIC of 500ug/ml, whereas
coriander and peppermint oils had 1,250pg/ml
and 12,500pg/ml respectively. There was no dif-
ference in the ‘anlibi.ogram of A. hydrophila, A .
sobria and A. caviae. Mosl.slmins were found
scnsi(ii'é to gentamicin, kanamycin and chloram-
phenicol and resistant to penicillin, ampicillin,

cephalosporine, novobiocin and bacitracin,

INTRODUCTION

Acromonas specics arc ubiquitous Gram negative

CamScanner


https://v3.camscanner.com/user/download

psychrotrophic bacteria , that can grow at 4°C. In
recent years these bacteria have been increasingly
recognized as enteric pathogen for human and an-
imals. The bacteria have been also implicated in
a diverse pathogenic conditions ranging from gas-
troenteritis, peritonitis, cellulitis, osteomylitis,
meningitis and  septicacmia. Aeromonas  have
been also considered as a major water borne mi-
croorganisms that causes the infection as a result
of the exposure to contaminated water (Daily el
‘ ;1I..I9Sl, El Shenawy and Marth 1990, Efuntoye
1995 and Paniagua et al 1998). As Aeromonas
species are widely disseminated in diverse eco-
logical niches e.g. in water, soil, foods of animal
origin (milk, eggs, raeat), and vegetables, they
constitute a hazardous source of infection to the
immuno-compromised patients as those with HIV
as well as to animals under stress or in poor hy-

gicnic conditions(Gracey ct al. 1982, Krovacek et

al. 1989, Stecchini ct al 1993).

Muny putative virulence factors, that commonly
exist in Gram negative bacteria, have been asso-
ciated with Aeromonas species, including heat
stable enterotoxins, adhesins, outer membrane
proteins, heat labile cytotoxins, haemolysins, pro-
teases, phospholipases, nucleases, clastascs, amy-
lasc and lecithinase. Some of these virulence po-
tentials as cytotoxigenicity have been correlated
to clinical isolates of A. hydrophila or A. sobria,
however, the investigation of cnterotoxigenicity
~of Acromonas in rabbit ileal loop system varicd

with the sourcc of isolate (Davis et al. 1978, Daily

112

ct al.1981, El Shenawy and Marth 1990, Wy
strom and Ljungh 1991, Seleim 1996).

The purposc of this study was to isolate the Aerq.
monas species from different niches (canal water,
chlorinated tap water, animal feed as meat meg|
and fish meal as well as facces from diarrhocic
sheep and goats) and identify some of the viru.
lence factors associated. Also the effect of some
essential oils as well as antimicrobial agent on

the growth of these isolates was evaluated.
MATERIALS AND METHODS

Samples

A total of 74 water samples (35 canal water and
39 chlorinated tap water), 49 feed samples (22
meat meal and 27 fish meal) and 49 faccal sam-
ples from diarrhocic animals (24 from sheep and
25 from goats) were collected from governmental
and private farm premises in Giza and Dakahlia
Governorates. Water was collected in sterile glass
bottles from the drinking droughts or canals near-
by the farms. Faecal samples were collected in
sterile plastic bags from diarroeic sheep and goats
aged 1-3 years. All samples were transported 10
the laboratory in ice box and examined for Aero-

monas species.
Vero cell cultures were kindly provided from the

Virology Department, Animal Health Research

Institute, Dokki, Cairo.
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Isolation and Identification of Aeromonas spe-

cies :

a) water samples: 100ml quantity of water sam-
ple was filtered through 0.45um pore size
membrane filter (Schleicher and Schull, Ger-
many). The membrane was then transferred to
Lauryl sulphate agar plate and incubated over

night at 37°Cfor 24hrs.

b) FFeed samples: cultured indirectly into brain
heart infusion broth (BHI Oxoid), then trans-
ferred to Lauryl sulphate agar plate and incu-

bated over night at 37°Cfor 24hrs.

¢) Faecal samples: cultured directly onto Lauryl
sulphate agar plate and incubated over night at
37°Cfor 24hrs.

Isolated colonies were subcultured onto sheep
blood agar and tested for Gram staining, oxidation
and fermentation of glucose, cytochrome oxidase,
fermentation of glucose, manitol, sucrose, arabi-
nose, esculine hydrolysis, gas from glucose,
growth on KCN, B-galactosidase, arginine dihy-
drolase, indole production, ornithine decarboxy-
lase, tryptophane deaminase, urease, production
ol H;S, fermentation of inositol, sorbitol, rham-
nosc, melibiose, lysine decarboxylase, growth on
citrate, Voges Proskauer, nitrate reduction, and re-
sistance o 2,4 diamino 6,7 diisopropylpleridine

(0O/129). Isolated colonies were also identified us-

Vet.Med.J.,Giza.Vol.49,No. 1(2001)

ing the APl 20E system (Analytab products,
USA) and were rcad after 18-24hrs at 37°C.
(D‘uily cl al. 1981, Kirov et-al. 1986, Araujo et al.
1991).

Growth at 43°C
Isolates were tested for its ability o grow onto
blood agar plates at 43°C for 24hrs. growth was

scored from O (no growth) to 4+ (heavy growth)
(Kirov ct al. 1986).

Enterotoxin assay

Acromonas isolates from 18-24hrs blood agar cul-
tures were inoculated into Sml tryptone soy broth
(Difco) supplemented with 0.6% yeast extract,
then incubated at 37°C for 24hrs with agilation al
200 to 300rpm. Cell free supernatant was then
prepared by centrifugation at 10,000xg for 30min
and filtration by 0.2um membrane filter. The su-
pernatant was tested at the day of preparation by
injecting 0.1ml of culture filtrate through the ab-
dominal wall into the milk filled stomach of mice
2-4 days old. Other mice-were injected with 0.1ml
saline as negative control the mice were kept for 3
hrs, then were killed . The intestines were re-
moved and the ratio of the intestines weight to the
remaining body weight was determined. A ratio
greater than 0.083 was recorded as positive test
for enterotoxins. (Kirov et al 1986, Robins-Brown

ct al. 1993).
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Cytotoxin assay

The  Acromonas isolates were grown into BHI
broth-at 37°C for 18-24hrs on a rotator shaker at
250rpm and were ‘inoculated onto Vero cells,
which were cxamined microscopically for cyto-
toxic effects. Isolates that produced shrinking vac-
uolization and crenation at titers of >1:8 was con-
sidered positive for cytotoxine activity (Daily et
al. 1981, Giugliano ct al. 1982).

Hemolysin assay

Double dilution of the cell free supernatant of
Aeromonas isolates in phosphate buffer saline

pH7.4 were made in microtiter plate (Nux{c Co:)
and an cqual volume of 100ul of 1% fresh washed
rabbit erythrocytes was added. Phosphate buffer
salinc and broth blanks were included in cach
plate. Each isolate was assayed in duplicate.
Plates were scaled and incubated at 37°C for 1hr
then at 4°C for another Lhr, The hemolysin titer
was determined as the last dilution showing 50%
hemolysis of the erythrocytes (Daily et al 1981,
Kirov ct al. 1980).

Determination of the minimum inhibitory con-

centration (MIC) of essential oils

The minimum inhibitory concentration of the

clove, coriander and peppermint oils were deter-
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mined by adding different oil concentrations 25(
500, 750, 1000, 1250, 1500ug/ml clove and cori.
ander or 5, 7.5, 10, 12.5 and 15mg/ml peppermin
oil to 10ml 1.2% tryptic soy agar (TSA), temper.
ated at 45°C. The oil was thoroughly mixed for
10s before pouring the plates.0.Iml ethanol with
no essential oils were added to TSA and served as
control. Loop aliquots of Aeromonas isolates 10
and 104CFU/spot in BHI (18hrs at 30°C) were
used to spot TSA platc#. Plates were incubated al
30°C for 24-48hrs, and the MIC was determined
for cach oil as the lowest concentration of the olil
at which no colonies appear on the TSA plates

(Stecchini et al. 1993).

Antimicrobial sénsili‘vil'y testing

Aeromonas isolates were tested for their sensitivi-
ty to different antimicrobial agents Gentamicin
10ug, Kanamycin 30pg, Chloramphenicol 30ug .
Tetracycline 30pg Neomycin30pg, Streptomycin
10pg Trimethoprim sulphamethazole 25ug, Peni-
cillin 10units, Ampicillin 10pg, Cephalosporine
30pg, Novobiocin 30pug and Bacitracin 10pug was
tested by the agar disc diffusion method (Bauer ¢!
al 1966).

RESULTS

The results of the isolation of Aeromonas specics
from different sources, showed that the highest in-
cidence of isolation was in fresh canal water sanv

ples 40%, (14 out of 35 samples) followed by

Vet.Med.J.,Giza.Vol.49,No. 1(2001)
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chlorinated water samples 23.1% (9 out of 39
samples). The isolation of Aeromonas specics
from feed samples, meat and fish mcals was more
or less similar (22.85 and 22.0% respectively).
IFacces from diarrocic sheep and goats revealed
the isolation of Aeromonas species in 16.7% and

20% respectively.

A hydrophila was the most dominant species iso-
lated from  the different kinds of samples 65.1%
(28 out of 43 isolates), whercas A. sobria and A.
caviae were isolated in much lower rates 20.1%

(9 isolates) and 14% (6 isolates) respectively (Ta-

The biochemical profile of all the Aeromonas
isolates were uniformly positive for cytochromce
oxidase, fermentation of glucose, manitol, su-
crose,B-galactosidase,arginine dihydrolase and in-
dole production, and were uniformily ncgative for
ornithine decarboxylase, tryptophane dcami-
nase,urease, production of H;S, and fermentation
of inositol, sorbitol, rhamnose and melibiose. The
tests that produced variable results were, lysine
decarboxylase, growth in citrates, , Voges Pro-
scauer, ,nitrate reduction, arabinose fermentation,

esculine hydrolysis, gas from glucose, growth on

blet). KCN  and  resistance to  24diamino
(Table 1) Prevalence Of Aeromonas Species Isolated From Different Sources
Waler Feed Facces . Total
- IFresh Canal | Chlorinated Meat Fish Sheep Goats
Isolate waler waler meal meal
n=35 n=39 n=22 n=27 n=24 n=25 n=172
A. hydrophila 9 6 3 4 3 3 28
A sobria 3 2 | | | 1 9
A, caviae 2 | | | 0 ] 6
Total 14 9 5. 6 4 5 43
(409%) (23.1%) (22.8%) (22.2%) | (16.7%) (20%) (25%)
n= number of samples tested
Vet.Med.J.,Giza.Vol.49,No. 1(2001) 115
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(Table 2) Biochemical Profile OF Acromonas Species Isolated From Dilferent Sources

Biochemical test A. Hydrophila A. Sobria A. caviae
No. positive/total | No. positive/total No. Positive/total
Lysine decarboxylase 16/28 519 2/6
Growth in citrate 4128 4/9 1/6
Voges Proskauer 28728 919 0/6
Arabinosc [crmentation 28/28 09 6/6
Esculine hydrolysis 28728 0/9 6/6
Gas from glucosc 28/28 9/9 0/6
Nitrate reduction 18/28 6/9 3/6
Growth in KCN 26/28 59 2/6
Resistance to O/129 26/28 . 4/9 . 316
(Table 3) Virulence Characteristics Of Aeromonas Specics
Isolate Gfg;‘;‘g at Hacmolysin Enterotoxin Cytoloxin
A. hydrophila 24/28* 23/28 23/28 20/28
A. sobria 8/9 79 8/9 5/9
A. caviae 3/6 2/6 2/6 116
35/43 32/43 33/43 26/43
Total 81.4% 74.4% 76.7% 60.5%
* No. positive / total.
(Table 4) Haemolysin Titer Of Different Aeromonas Specics
Hacmolysin titer
Isolate
1132 1/64 17128 11256 1/521 171024
A. hydrophila 2/28* 3/28 8/28 9/28 4128 2/28
A. sobria 1/9 119 29 219 2/9 119
A. caviae 2/6 2/6 116 1/6 0/6 0/6

Hacmolysin titration <1/128 is considered positive

* No. posilive / total,

Vet.Med.J.,Giza.Vol.49.No. 1(2001)
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Chable ) Intubiory Elfect OF Exsential Oils On Aeromaonay Species

Olove oil Conander oil Peppenmint oil
lsolate 2500p/ 1 soopgs | 1000pgs [ 1250pg/ | 1500pgs | so00pgs| PO 12500ug/| 15000/
ml ml ml ml mi ml ml ml
A hydroplala | 28728°¢ 0728 0/28 28728 0728 28728 0/28 0/28
\ sobna 9 0om 0m 9 09 919 0/9 09
\ caviac G/6 0/6 0/6 6/6 0/6 6/6 /6 0/6
* Noa. ol positive growth / total.
(Table 6) Antibiogram of the different Aceromonasn  species.
) Concentration. | A. hyvdrophila A, sobria A, caviae
Chemotherapeutic
agents ug Sensitive Scnsitive Sensitive
& (%) (%) (%)
Gentamicin 10 28/28* 9/9 6/6
100% 100% 100%
Kanamycin 30 27728 8/9 6/6
96.4% 88.9% 100%
Chloramphenicol 30 27128 9/9° 6/6
96.4% 100% 100%
Tetracycline 30 26/28 719 5/6
92.9% 77.8% 83.3%
Ncomycin 30 20/28 519 3/6
71.4% 55.6% 50%
Streptomycin 10 17.28 6/9 3/6
60.7% 66.7% 50%
Trimethoprim 25 10/28 4/9 2/6
sulphamethazole 35.7% 44.4% 33.3%
0/28 079 0/6
Penicillin 10 units 0% 0% 0%
0/28 09 0/6
Ampicillin 10 0% 0% 0%
) . . 2128 119 . 1/6
Cephalosporine 30 - 11% 11.1% 16.7%
1728 219 116
Novobiocin 30 3.6% 22.2% 16.7%
2/28 119 216
Bacitracin 10 7.1% 11.1% 33.3%
* No positive/total
Vel.Med. J.,Giza.Vol.49,No. 1(2001) 117
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6. 7dnsopropyIpteridine (0/129) (Table 2).

Virulence characteristics of the Aeromonas iso-
lates varied greatly. A. hydrophila isolates as well
as A. sobria showed a higher expression of viru-
lence factors than A. caviae (Table 3). Most of the
A. hydrophila and A. sobria isolates that were en-
terotoxigenic could grow at 43°C and were found
to produce high = hacmolysine titers (1/128-1/
* 1024). Whereas the non enterotoxigenic were un-
able to grow at 43°C and non haemolysine pro-
ducing. Also it was found that the majority of cy-
totoxic producing isolates were also positive for

enterotoxin production.

The use of essential oils induced inhibitory results
on the growth of Aeromonas isolates. There was
no discrepancies in the effect of the essential oils
on inhibition pattern of the three Aeromonas spe-
cies. Clove oil had MIC 500pg/ml, whereas cori-
1,250 and
12,500pg/ml respectively (Table 5). There was

ander and peppermint  oil had
no difference in the antibiogram between the
three Aeromonas species. Most strains were found
sensitive to gentamycin, kanamycin and chloram-
phenicol  and resistant to penicillin ampicillin,

cephalosporine, novobiocin and bacitracine.
DISCUSSION

A.hvdrophila, A. sobria and A. caviae has been in-
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creasingly incriminated in causing a wide rang,
of illnesses in human and animals. Previous re.
ports confirmed the isolation of these bacter
from fresh and chlorinated water. Drinking wate
contaminated with Aeromonas species can evep
cause abortion in buffaloes and cows (Das ang
Paranjape 1990, Das 1991). Many authors report-
ed about out-breaks of watery diarrhoca contain-
ing mucus in sheep, .goats, pigs and rabbits and
Aeromonas species had been isolated in pure cul-
tures from them. The organism was also isolated
from the beef, lamb, pork as well as the milk of
(Kirov et al.1986, Drew
and greenway 1990, Araujo et al. 1991, Ibraham
and Mac Rae 1991, Efuntoye 1995, Rajesh et al.
1997 Sing et al. 1997). In this study Aeromonas

the lactating animals

species were isolated from different sources (fresh
canal water and chlorinated water, as well as from
feed samples). This could explain the isolation of
the organisms from the facces of diarrhocic sheep
and goats which consume contaminated water and
feed staff. The highest incidence of isolation was
from canal water samples 40%, (14 out of 35
samples) and chlorinated water samples 23.1% (9
out of 39 samples) which also agreed with Arau-
joetal. (1991).

The isolation of Aeromonas from meat meals and
fish meals were almost similar (22.85% and
22.0% respectively) which could be attributed to

contamination of the raw meat used for the manu-
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Facturing of these meals  or due o posi-

manutacturing contamination.

Many putative virulence factors, have been asso-
ciated with Acromonas species, including heat
stable enterotoxins, adhesines, outer membrane
proteins, heat labile cytotoxins, hacmolysins, pro-
teases, phospholipases, nucleases, clastases, amy-
lase and lecithinase. Some of these virulence po-
tentials as cyloloxigenicity have been correlated
to clinical isolates only ( Lund et al 1991, Wad-
strom and Ljungh 1991 Thornton et al. 1993,
Angka et al. 1995, Agarwal et al. 1998, Ling et al.
1999). The results showed that A. hydrophila as
well as A. sobria had significantly higher (P<
0.05) virulence characlteristics than A. caviae (Ta-
ble 3), which supported the previous findings of
Daily et al. 1981 and Kirov et al.1986. Morcover
most of the A. hydrophila and A. sobria isolates
that were enterotoxigenic, could grow at 43°C
and to produce high haemolysin titers (1/128-1/
1024) (Table 4). Whereas the non enterotoxigenic
were unable to gréw at 43°C and did not produce
haemolysin. Also it was noticed that the majority
of cytotoxic producing isolates were also positive
for enterotoxin production These findings also
were found to agree with. Daily et al. 1981 Kirov

ctal. 1986 and Araujo et al, [991.

There was no difference in the antibiogram be-

tween the three Aeromonas species. Most strains

Vet.Med.J.,Giza.Vol.49,No.1(2001)

were found sensitive (o gentamicin, Kanamycein
and chloramphenicol and resistant to penicillin,
ampicillin, cephalosporine, ‘novobiocin and bacit-
racin. These results agreed with Wang et al,
1999. Many authors ruled out the use of antibio-
tics and favored the use of essential oils as clove,
coriander and peppermint that exhibited antimi-
crobial activity against wide range of Gram posi-
tive and Gram negative bacteria at a very low
concentrations without mutagenicity (Deans et al.
1995, Kono et al. 1995, Dirckbusarakom et al
1997 and Montes et al. 1998). The results of this
study revealed that, the essential oils, clove, cori-
ander and peppermint had inhibitory effect on the
three Aeromonas species. Clove had MIC 500pg/
ml, whereas coriander and peppermint had 1,250
and 12,500 g/ml respectively (Table 5). These re-
sults encourage the use of essential oils as substi-
tute for antibiotics, and can be added (o the ani-
mal feeds in low concentrations without any

harmful side effect (Kono et al. 1995, and Montcs
et al. 1998).
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