Assiut Vet. Med. J. Vol. 43 No. 86, July 2000

Animal llealth Research Institute
Assiut Regional laboratory

STUDIES ON AEROMONAS HYDROPHILA IN
FRESHWATER FISH (OREOCHROMIS NILOTICUS
AND LABEO NILOTICUS) AND SMOKED FISHES

(HERRINGS) IN ASSIUT GOVERNORATE
(With 3 Tables)

By
A. A. ABO-EL-ALLA
(Reccived at 6/6/2000)

A Ul landl) (B Db g un (saliga g ) g sGa Ce il
(Al Addaall el y (Al (el g Ll Jald)
Ja g Adablas gé

el gif J.eal‘ra‘.zhll Lo

G Yo g il Ll e e 00 ) da e de Al dae o Al ol 38 ol
YY) (Amill) Asadl el e Ao G pmad 230 M ALY (Ll el e
Blam ol L gyl (Adlaall Ddod) e 5o VWY, Adlee el Lidnall Wlenl) e
L—canil 13 Logod dinay daBa i Sanall il ghaall <3 el 5 ddliaall Slad)
Ak gl o by pam aliges V1 s S Ao genal S saell il 5 sl
s etV NG Ljatls Coliell oda TaaSloa Al jall e et aily adaudl jLas)
o, (il Gentll,  dull b el e YVY2 L % PP, %YLV, %EA
u::"—i.r.us\" "*frm i“-.l.ufﬁﬂ (sle (s ind Adledl) Aa Ml el 5 Adles jell daa )
GV T ey T e clS g el sae bl e s Db s
s s s Sas Joe G Liad Caagd Rl S s Al e ala JSIYY X 14
e gendll sl Aalall el Jlo g 55 5 Cliadl 5 ole Y A ks e sendl)
5 simea Al e Al el bl ] Agall o) iled (e 350 £V e 8 A
bt sl A IS Guligas 10, Mg ulisas ) YE L LS 3g 50
o N e il oda < ue g sloes il g slieall Ldadl Wlawll e 3 ie YV 23 135
Ly o) 50 a0 2815 L asm ebisagl Ty (S (uligag ul VY, Dldgsom ilisas
Sl Sl sde VAl Gpen) A2le 508 1o el s3] e 31 LaLa e

ol pkaa ool el Cand gl s R (3 5kl g Aelell daiall e L3 gkl saes



Assiut Vet. Med. J_Vol. 43 No. 86, July 2000

SUMMARY

80 random samples of fresh water fishes were collected and they
included “S0 Oreochromis niloticus and 30 Labeo niloticus™. Tn addition,
50 random samples of smoked herring fish (33 unpackaged and 17
packaged) were collected. These samples were obtained from different
markets and shopes of varied sanitary levels at Assiut City. All the
samples were examined organoleptically and bacteriologically to
enumeraie  deromonas  hydrophila group microorganisms. All the
examined samples were accepted organoleptically. Bacteriologically, by
using the surface plate technique. the results pointed out that 48%,
36.67%, 30.30% and 17.15% of the examined O niloticus. Labeo
niloticus, unpackaged and packaged smoked fish samples were positive
for the presence of Aeromonas hydrophila organism with an average
counts of 3.2x10°, 1.2x10% 2.1x10° and 1.5x10%g fish respectively. In
this study, 47 Areomonas hydrophila strains were isolated from
O.niloticus and Labeo niloticus and were characterized according to
species level as follow: 24 Aderomonas hydrophila, 8 Aeromonas sobria
and 15 as deromonas caviae. On the other hand, 23 strains were isolated
from smoked fishes either unpackaged or packaged and were
characterized according to species level as follow: 12 Aeromonas cavige,
6 Aderomonas sobria and 5 as Aderomonas hydrophila. All strains were
examined for their ability to produce haemolysin enzyme. The hygienic
and public hcalth importance as well as some recommended measures
for improving the quality of such products were discussed.

Key words: Aeromonas, freshwater fish, smoked fishes.
INTRODUCTION

The Aeromonas hydroiphila group is collectively referred to as
motile aeromonas mesophilic Aeromonas (Anon, 1992). The most
important three motile species associated with human illness arc
Aeromonas hydrophila, A. caviae and A. sobria ( Brooks et al., 1995).

In recent years Aeromonas has received increasing attention as an
agent of foodbome diarrhoeal disease in otherwise healthy people
(Palumbo et al., 1985). The fatality rate of patients alfected with
Aeromonas hydrophila group may reach of to 61% (Davis et al., 1978).
The isolation of thesc bacteria have been reported from a variety of food
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including fishes (Pin et al., 1994) and smoked herring fishes ( Bill
Horner, 1992; Gobat and Jemmi, 1993 and Hudson and Mott, 1993).

The quantitive data on the incidence and extent of deromonas
hydrophila in freshwater and smoked fishes is generally lacking.
Therefore, the intial purpose of this investigation was to study the
occurrence of Aeromonas organisms in fresh water and smoked herring
fishes sold in Assiut City markets.

MATERIAL and METHODS

Collection of samples:

Eighty random samples of fresh water fishes in addition to fifty
random samples of smoked fishes were collected from some markets and
shops of varied sanitary levels at Assiut City. The samples included 50
Oreochromis niloticus, 30 Labeo niloticus, 33 unpackaged and 17
packaged smoked fishes. Each sample was put in a sterile plastic bag
while the packaged samples were collected in its retail sealed plastic
bags. The samples after collection were transferred directly to the
laboratory under aseptic conditions with a minimum of delay, where they
were subjected to organoleptically and bacteriological examination.
Organoleptic examination:

Fresh water and smoked fishes were evaluated for their skin
condition, consistency, colour and odour of the flesh, while scales, eyes
and gills of fresh water fishes were examined organoleptically according
to Anon, (1985).

Preparation of samples:

The samples were prepared according to the technique adopted
by Anon, (1978).

Determination of Aeromonas organisms count:

The count of Aeromonas organisms was determined by using the
surface spread plate technique, where 10g. of each sample were
aseptically transferred to 90 ml. of peptone water 1.0% and blended for 2
min.. The prepared samples were serially diluted up to 10 using 1.0%
peptone water, and the count was carried out on the aforementioned
dilutions as recommended by Palumbo et al. (1985) using MacConkey
manitol ampicillin agar. The number of colonies which showed red
colour in countable plates was enumerated as Aeromonas organisns.
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Isolation of Aeromonas species:
(a) Enrichment procedure: g

This was done according to the technique adopted by Palumbo et
al., (1989).
(b) Tsolation and identification techniques:

The technique adopted was that used by Okrend etal. (1987):
Ahmed et al. (1991) and Koneman et al. ( 1994).
(¢) Determination of the haemolytic activity of the isolated strains:

It was carried out using 5% sheep blood agar as recommended by
Rogulska gt al. (1994),

RESULTS

The results are tabulated in Tables 1,2 & 3.

DISCUSSION

Although the organoleptic examination showed no abnormalitics
and all the examined samples were fresh and sound, yet Aeromonas
organisms were recovered from fresh water and smoked fishes (Table.
1). Therefore, bacterilogical examination must be associated with
organoleptic examination to give the accurate judgement.

From Table (1), itis apparent that 24 (48%) and 11 (36.67%) of
O.ntloticus and Labeo niloticus contained Acromonas species with an
average count of 3.2x10° and 1.2x10%g respectively while these
organisms were present in packaged and unpackaged smoked fishes in 3
(17.65%) and 10 (30.30%) with an average count of 1.9x107 and
2.1%10%¢ respectively.  The obtained incidences and counts are
somewhat higher than that recorded by Gobat and Jemmi (1993): Abdel
El-Daym (1999), and Bastawrows and Mohammed (1999).

It was observed that the incidence and count recovered from
O.niloticus were higher than those from Labeo niloticus as Aeromonas
microorganisms are normal inhabitant of the intestinal tract of
O.niloticus (Akelah, 1978).

It is worth mentioning that the presence of Aeromonas
hydrophila microorganisms in herrings is not surprising because the
action of smoking and dchydration is not sufficient to reduce the
bacterial counts significantly (Deng et al., 1974). Furthermore, the
smoke components such as formaldehyde, acetic acid and cresol would
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penetrate the interior of the food slowly and therefore, do not affect the
microorganism in deeper regions (Duan, 1979).

Locally produced smoked fish in Egypt are mainly prepared from
imported raw material of frozen herrings fish (Kasem et al., 1985).
Meantime, it should be noted that the presence of Aeromonas
microorganisms in frozen herrings fish is nol surprising because these
organisms can survive at -17°C for 18 months even in adverse conditions
(Saad, 1991).

From Table (2), 47 strains of Aeromonas organism were isolated
from examined [reach water fish samples 30(63.83%) from Q.niloticus
and 17 (36.17%) from Labeo niloticus. Aeromonas hydrophila was the
most common specics isolated 24 strains (51.06%) followed by
Aeromonas caviae 15 strains (31.91%) and Aeromonas sobria 8 strains
(17.02%). On the other hand 23 strains were recovered from smaked
herring fish samples and included 16 (69.57%) from unpackaged and 7
(30.43%) from packaged smoked herrings fishes. Aeromonas caviae was
the most common species isolated 12 strains (52.17%) followed by
Aeromonas sobria 6 strains (26.09%) and Aeromonas hydrophila 5
strains (21.74%).

It is evident [rom the data presented in Table 3 that 15 (51.72%)
of 29 Aeromonas hydrophila strains, 4 (28.57%) of 14 Aeromonas
sobria strains and only onc (3.70%) of 27 Aeromonas caviae strains had
the ability to produce haemolysin. Varnamm and Evans (1991) reported
that a number of phenotypic characters have been proposed as markers of
enteropathogenicity ol Aeromonas species and they added thal the most
important of these markers was haemolysin production. The present
results disagree, with those reported by Okrend et al. (1987); Palumbo et
al. (1989) and Freitas et al. (1993) since these authors pointed out that
haemolysin was detected in 100% of Aeromonad hydrophila strains
recavered from some varitics of food. On the other hand, Bastawrows
and Mohammed (1999) found that none of the 12 strains of deromonas
caviae recovered from fresh water fishes lysed the sheep erythrocytes.

Abeyta ¢t al. (1994) identified Aeromonas hydrophila and
Aeromonas sobric as the primary enteropathogenic species, however
Aeromonas caviae has been implicated in some cases of diarrhocal
discase (Nammdari and Bottone, 1990). In addition, Beta haemolytic
strains  of Aeromonas are assigned to Aeromonas hydrophila and
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Aeromonas sobria, although hacmolytic strains of Aeromonas cavaie
have been also found (Deodhar ctal, 1991).

In  conclusion, the information given by the achieved results
revealed that Aeromonas species existed in the examined fishes cither
fresh or smoked,and therefore these foods may play a significant role in
the cpidemiology of gastroenteritis due to Aeromonas. Therefore, strict
hygienic measures, good food handling practices at home, preventing
contamination of ready to eat fish “herring” and finally thoroughly and
properly clean and sanitize all equipments and contact surfaces should be
recommended to avoid contamination with Aeromonas organisms.
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Table 1: Frequency distribution of the examined sam

ples based on organoleptic

and count of Acromonas species/a
Type of No. of organoleptic positive Count/g, of fish
pl Pl ination samples
fresh stale No. Yo Min Max | Aver
pl _samples age

Oreochromis 50 50 0 24 218 | 1ex | 52x | 3%
niloticus (100%) (0.0%) 10* 0’ 10%g
Labeo 30 30 1] I 13667 | 23% | 81x | 12%
niloticus (100%) (0.0%) 10 10 10%g
Unpackaged 33 33 0 1013030 | 4x | s3x[271x
smoked fish (100%:) (0.0%) 0 10° 10Ve
Packaged 17 17 0 3 17.65 | 3x 33%x | 1.9x%
smoked fish (100%) (0.0%) 10 100 10

. samples

Table 2: Frequency distrbution of Aeromonas species isolated from the examined

No. of Aer Aer Aer
Type of samples isolated hydrophila caviae sobria
Strains
No. %o No. Yo No. Ya
Fresh water fishes
O niloticus 0(63.83) | 16 | 5333 o 30 N 16.67
__Labeo niioticus 17 (36.17%) 8 14706 | 6 [3529| 3 17.65
Total 47 24 | 5106 | 15 [ 3196 | § 17.02
Smoked fishes
Unpackaged 16 (69.57%) | 4 25 7 14375 5 31.25
Packaged 7 (30.43%) | 1429 | 5 | 7143 I 1429
Total 23 S 21741 12 |5217] 6 26.09

Table 3: Detection of haemolysin activity of Aeromonas species isolated from fresh
Wwater and smoked fishes

No. of isolates from Haemolysin
Acromonas species positive strains
freshwater smoked | Total | No. %
fishes fishes
Aeromanas hydrophila 24 5 29 15 51.72
Acromonas Caviae 15 12 27 ! 3,70
Aeromonas sobria 8 6 14 4 28.57




