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Summary :

Freshwater fish of different categories, collected from market of Dhaka City of
Bangladesh, were studied for the bacterial flora. Potential human pathogens were
isolated from about eightyfive percent of the fish studied. Organisms isolated were
Aeromonasspp., (69.2%),Vibriospp., (42.3%),Plesiomonasshigelloides(35.9%)and
Escherichia coli (16.7%).The high association of potential human pathogens among the
freshwater fish suggest that iffish are handled improperly or ifconsumed undercooked
or uncooked may cause various diseases to susceptible individual.

Introduction:

Bangladesh is a land of rivers where plenty of fish are available. Fish occupies the
major sour-ceof protein in our diet and earn foreign exchange through export. These fish are
often infected with or may harbour various bacteria which may cause health hazards to the
fisherman, fishhandlers and even to the consumers. In addition, due to unhygienic treatment
and bad sanitation both local and exportable fish were often contaminated with a variety of
pathogenic bacteria which may also cause threat to human health.

Various studies from different parts of the world havedemonstrated that many enteric
organisms like Aeromonas, Plesiomonas, Vibrio,Salmonella, Edwardsella, Escherichia are
associated with fish and initiate various fish-borne diseases in man. In Bangladesh, no
elaborate studies on the fish associated bacteriaewhich are potential human pathogen have
been done.Thus the presentstudy was undertakenwith the objective to isolate and study the
potential human Gram negative pathogenic bacteria from different parts of fish.

Materials and Methods:

Collectionof samples:A totalofseventyeightfreshwaterfishof 7 categories,which
forma stapledietof the localinhabitantswereexamined.The fish examinedwere: Rohi
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(Labeo rohita), Katal (Gatta catta), Tilapia (Oreochromis niloticus), Koi (Anabus testudineus),

Magur (Glaris batrachus), Tengra (Mystus tengra) and Chapila (Gudusia chapra). Samples

of fish were randomly purchased from a number of vendors at different markets of Dhaka City.

Specimens thus collected were transferred into sterile polythene bags and transported to the

laboratory within half an hour and kept in the refrigerator (at 4QC). Cultures for bacteriae were

done within 2 to 4 hours of collection of samples.

Bacteriological methods: In the laboratory fish were first rinsed with sterilized normal
saline to removeadhering sands and detritus. Three sampleswere collected'bysterile cotton
tipped swab from each fish, (a)one from external surface, (b) second from one of the gills and
(c) third from the fecal matterafterexposing the rectumbyan incisionwith the helpof sterilized
B.P. knife near vent region.

All swabs were then inoculated directly on MacConkey agar, Salmonella-Shigella
(S-S) agar media and incubatedat 37Qcfor24 hours.Another sets of swabs were inoculated

in 10 ml of alkaline peptone water of 0%, 8% and 10% salt (NaCI) concentration and then

incubated for 6 to 8 hours at 37Qcfor primary enrichment. A loopfull of the culture was then

streaked on Tellurite taurocholate gelatine agar' (Monsur's media) media and incubated for

24 hours at 37QC.Representativetypes of lactose-fermentingcolonies were picked from the
MacConkey agar plate to isolate pure colonies. Representative types of non-lactose

fermenting colonies from S-S agar plate and each types of colonies from Monsur's media

were picked and sub-cultured on nutrient agar plate in order to isolate pure colonies.

Suspected pathogens were further identified by growth characters, colony morphology, '
Gram staining, motility and oxidase test and different biochemical reactions using the

procedures outlined by kerig and Hold2.Vibrio species were also confirmed by testing the
sensitivity of the culture to 2,4-diamino-6, 7-diisopropyl pteridine (0/129)disc.'-

Results :

The prevalence of potential human pathogens such as Aeromonas, Plesiomonas,

Vibrio and Esch. Coli among different species of fish is shown in Table-I.. Sixty six out of 78

fish, (84.6%) were harboring one or more pathogens. Association of Aeromonas spp., was

highest i.e., in 54 (69.2%) fish followed by Vibriospp. in 33 (42.3%), Plesiomonas shigelloides

in 28 (35.9%) and Esch. coli in 13 (16.7%) fish. Table-II show the isolation rate of the

organisms from the external surface, gills and fecal samples of the fish. Out of 234 (78X3)

samples taken from 78 fish, 91 strains of Aeromonas spp., 28 strains of Plesiomonas

shigelloides, 41 strains of Vibrio spp. and 15 strains of Esch. coli were isolated. Table-III

shows the rate of isolation of the species of Aeromonas and Vibrio in the three regions of 78

fish. Out of 91 strains of Aeromonas spp., 40 were Aeromonas sobria, 31 were Aeromonas
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hydrophila and 20 strains were Aeromonas caviae. Out of 41 strains of Vibrio spp., 5 were

Vibrio cholerae non-01, 15 were Vibrio mimicus, 11 were Vibrio alginolyticus, and 10 were
Vibrio anguillarum biotype-1.

Table - IV shows the incidence of single and mixed infestation of fish by the potential
pathogens. Total 23 (29.5%) fish were positive for single pathogen, 28 (35.9%) for 2
pathogens, 12 (15.4%) and 3 (3.8%) fish were positive for 3 and 4 pathogens respectively.

No Salmonella, Shigella and Vibrio-choleraeepidemic strain (serovar-01) was isolated
from any of the fish samples.

Table-I: Table showing the incidence of potential pathogens (Aeromonas, Plesiomonas,
Vibrio and Esch. coli) in different species of fish.

Name & No. of Number (Total) Number positive for
the fish positive for

pathogen Aeromonas I Plesiomonas E. coli

Katal
n=6 5(83.3) 4(80.0)

'j!.
3(60.0) 2(40.0) 0(0)

Rohi

n=13 11(84.6) 10(91.0) 5(45.4) 7(63.6) 1(9.0)

Koi

n=14 10(71.4) 8(80.0) 2(20.0) 3(30.0) 4(40.0)

Magur
n=10 5(50.0) 4(80.0) 1(20.0) 3(60.0) _?.(40.0)

ic:,'.'
Telapia
n=15 15(100.0) 12(80.0) 6(40.0) 9(60.0) 4(26.7)

Tengra
n=10 10(100.0) 8(80.0) 6(60.0) 4(40.0) 1(10.0)

Chapila
n=10 10(100.0) 8(80.0) 5(50.0) 5(50.0) 1(10.0)

--

Total

n=78 66(84.6) 54(69.2) 28(35.9) 33(42.3) 13(16.7)

Figures within parentheses indicate percentage
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Table -II : Table showing the association of potential pathogens (Aeromonas. Plesiomonas.

Vibrio and Esch. coli) in different regions of fish.

Table -III : Table showing the rate of isolation of the species of Aeromonas and Vibrio in
three regions of 78 fish.

Name of the

regions

External

surface

Gills

Fecal

samples

Figures within parentheses indicate percentage

Key words: As. - Aeromonas sobria;Ah. -Aeromonas hydrophila;Ac. -Aeromonas caviae;
V.ch.- Vibriocholeraenon-01; V.m. - Vibriomimicus; V.alg.-Vibrioalginolyticus;
V.ang. - Vibrioanguillarum.
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Name of Number of different potential pathogens isolated from
different different regions of fish
regions

Aeromonas spp. Plesiomonas Vibrio spp. Esch. coli
shigelloides

External surface

(n=78) 19(24.4) 5(6.4) 15(19.2) 6(7.7)

Gills

(n=7) 32(41.0) 13(16.7) 7(9.0) 9(11.5)

Fecal samples

n=78) 40(51.3) 10(12.8) 19(24.4) 0(0)

Total

(n=234) 91 28 - 41 15

Figures within parntheses indicate percentage.

Number positive in species

Aeromonas spp. Vibriospp.

As. Ah. A c. V. ch. V.m. V. alg. V.ang

5 5 9 4 4 3 4

(12.5) (15) (45) (80) (26.7) (27.3) (40)

15 10 7 0 1 2 4

(37.5) (32.3) (35) (0) (6.7) (18.2) (40)

20 16 4 1 10 6 2
(50) (51.6) (20) (20) (66.7) (54.4) (20)
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Table-IV: Table showing the incidence of single and mixed infestation of fish by the potential
pathogens.

Fish are an important supplement of human diet in many parts of the world. In our
country fish are a favourite delicacy. In the present study different types of bacteria of human
importance were isolated from different species of freshwater fish collected from different
markets of Dhaka City.

A total of 91 strains of Aeromonas specieswere recoveredfrom different regions of 54
fish, so in some of the fish more than one strains of Aeromonas were isolated from external

surface, gills and fecal swabs (Table-I and table-III). Species of the genus Aeromonas are
considered autochthonous inhabitant of aquatic environment that has received particular
attention because of its association with human diseases. Ojala3 and Oliver4 isolated
Aeromonas spp., from healthy and moribund fish. In 1977 Boulanger5,isolated Aeromonas
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Name & No. of Number positive for
the fish Single (1) Two (2) Three (3) Four (4)

pathogen pathogens Pathogens Pathogens

Katal

n=6 3(50.0) 1(16.7) 1(16.7) 0(0)

Rohi

n=13 3(23.1 ) 4(30.8) 4(30.8) 0(0)

Koi

n=14 4(28.6) 5(37.5) 1(7.1 ) 0(0)

Magur
n=10 2(20.0) 2(20.0) 0(0) 1(10.0)

Telapia
n=15 6(40.0) 4(26.7) 3(20.0) 2(13.3)

Chapila
n=10 3(30.0) 5(50.0) 2(20.0) 0(0)

Tengra
n=10 2(20.0) 7(70.0) 1(10.0) 0(0)

Total

n=78 23(29.5) 28(35.9) 12(15.4) 3(3.8)

Figures within parentheses indicate percentage.

Discussion:
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hydrophila and Aeromonas sobria from fish and most of these Aeromonas were found
pathogenic. In Bangladesh, very limited number of studies were done on the isolation of
Aeromonas from fish. In one study, all the specimens taken from 20 fresh water prawns
collected from Dhaka City markets were positive for Aeromonas, while in two other studies
swabs taken from superficial skin ulcers were positive for Aeromonas in 8 out of 15 (53.3%)
freshwater fish and 11 out of 15 (73.3%) brackish water fish67,B.

Fatal and non-fatal human infections have been reported that are associated with a

variety of clinical menifestations includingsepticemia meningitis,endocarditis, corneal ulcer,
wound infections and acute diarrhoeal disease9,10,1112.

Species of the genus Vibriocan be isolatedfrom fresh water, estuarine and seawater
environment as well from the elimentery tracts of man and warm-blooded animals. There

are now 28 recognised species of Vibrio of which at least 10 are known to be clinically
important. In our study we found 41 strains of Vibriospecies among 33 fish of which 5 were.
V.cholerae non-01, 15were V.mimicus,11were V.Alginolyticusand 10were V.anguil/larum
biotype-1 (Table-I and Table-III).

Vibrio cholerae non-01 have been isolated from fresh water and estuarine water

throughout the world as well as from fish, oysters, and crabs13.14.Until lately Vibriocholerae
non -01 has been asociated only with sporodic cases of diarrhoeal illness in many parts of

the world including Bangladesh15.Recently, a large out break of chloera like illness occured

in Madras in Southern India16followed by serious epidemic out break in Bangladesh due to

Vibrio cholerae non-01 which is designated as Vibrio cholerae 0139 BengaI15,17.This

epidemic took lives of many thousand people of Bangladesh. Furthermore Dutt et al.1B

reported shellfish borne diarrhoeal outbreak in Malaysia caused by Vibriocholerae non-01,

while Hughes19reported patients with acute diarrhoea frequently had a history of recent

shellfish ingestion.Wilson et al.20reportedfive cases of non-01 Vibriocholerae gastroenteritis

in USA associated with eating Oysters. In Bangladesh, Rahim et al.6 recovered 8 (40%)
strains of Vibriocholerae non -01 from 20 fresh water prawns collected from the market of

Dhaka City.

The isolation of Vibriocholerae non-01 from extra intestinal diseases are no longer
a rerity. Many reports on isolation of the organism from ear, respiratory tracts, ceribrospinal
fluid, wound infections, blood, hepatic abscess and syatemic infections are available19.21.

Vibrio mimicus, a newly described organism has been isolated in Bangladesh from
patients with diarrhoea22and from fresh water samples13.Virbio mimicus has also been
isolated from fish in Japan23.In Bangladesh, only one report is available on the isolation of
V. mimicus from fresh water prawns24.

Vibrio alginolyticus has been found in water in widely diverse geographic locations.
Vibrio alginolyticus has been etiologically associated with gastroenteritis, cellulitis, acute
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otitis media, conjunctivities, wound infections and these infections have generally been
reported in fishermen, healthy swimmers and fish cutters21.

In our study, we have found 28 strains of Plesiomonas shigelloides among which 10
(12.8%) were from fecal samples, 13(16.7%) from gills and 5(6.4%) from external surface
(Table-II). Similarly Tsukamato et al.25inJapan isolated Plesiomonasshigelloidesfrom 30%
(5 out of 17) fresh water fish. In contrast Van Damme and his collegue26 in Zaire isolated
Plesiomonas shigelloides in higher rate (59%)from the intestinalcontents of fresh water fish.
Ellners and MacCarthy27reported a case of generalized human infection with P. shigelloides
after puncture of the hand with fish bone.

Cases of diarrhoeal diseases caused by Plesiomonas shigelloides can be traced to
contact with or consumption of fresh water fish25.26.Enteropathogenic potentialities of the
organism are also been proven by many investigators2B. In Bangladesh, no report is
available regarding the isolation of Plesiomonas shigelloides from fresh water fish
although a few workers have reported the isolation of the organism from patients with
diarrhoea29.

Total 15strains of Esch. coliwere isolated from 13'(16.7%)fish of which 6(7.7%) from

external surface and 9 (11.5%)from gills;while nofecal samplesyielded any strains of Esch.

coli (Table - II). Species of Esch. coli are generally found in the gastrointestinal tract of

homeotheimic species but were not found in significant number in the fish and other

poikilothermicanimals30.So,the presenceof Esch. coli in fish can probably bedirectly related

to the fecal contamination ofwater with warm blooded animals and the fish are probably the
transient carriers of this organisms. Unhygenic handling and processing of fish undoubtedly

introduces the Esch. coli as secondary bacterial contaminants.

The incidence of single and mixed infestation of fish by the potential pathogens is
shwon in Table-IV. Highest 28 (35.9%) fish were positive for two pathogens followed by 23
(29.5%) fish for single, 12 (15.4%) fish for three and 3 (3.8%) fish for four pathogens. This
implies that a single fish may transmit multiple human diseases.

There is increasing clinical and epidemiological evidences that the bacterial species

of Aeromonas, Plesiomonas, Vibrioand Esch. coli may cause diarrhoea and other diseases

in human. From the result of our study and as well as others it is .evidentthat large number
of fish carry these organisms and these fish play an important role in the initiation of various
human diseases caused by these organisms. Further studies are needed to establish a

connection between fish and man so far transmission of these organism from fish to man in

order to initiatediseases inman isconcerned. However, fishshould be rememberedas avery

important source of human infection.
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