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ABSTRACT

Water sample from Kengerilake (polluted) and Kommaghatta lake (fresh water) was collected to know their
water quality. Fishes (Glossogobius giuris and Labeo rohita) were collected from fresh water and polluted
water resp. The bacterial load in various tissues like skin, gills, intestine were analysed. The bacterial load in
polluted water fish tissues were comparatively higher. Maximum bacterial counts were seen in intestine
followed by gills and skin in both the analysed fishes. The bacterial genera Pseudomonas, Acientobacter,
Aeromonas, Enterobacteriaceae, Micrococcus, Bacillus, and Lactobacillus species were isolated. The findings
of this study confirm the moderate occurrence of organisms belonging to Enterobacteriaceae family in the fish;
therefore it should be monitored in epidemiological studies of human gastroenteritis causes considering the
public health significance. The antibiogram of the isolated bacteria was done, multiple antibiotic resistances

were observed in some isolated organisms.
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1. INTRODUCTION

Fish are the primary sources of protein for humans
in many parts of the World; this is especially true in
most of the developing countries. Fish industry has
declined due to series of factors which include over
fishing, loss of fish habitats and environmental
pollution. Disease outbreaks (infectious and non-
infectious) resulting in high mortalities occurs more
often when fish were held under relatively crowded
and confined conditions. Mass mortality of healthy
fish occurs even under good environmental
conditions when an infectious agent is accidentally
introduced in the culture system. The presence of
microorganisms in internal fish organs could
indicate the breakdown of immunological defense
mechanisms. Although there is no certainty about
the existence of strictly aquatic bacteria, the most
widespread opinion among the various authors is
that the majority of the bacteria found in aquatic
environments is of soil origin and carried into the
water due to rain or to accidental introduction of
natural or a direct consequence of human activity.
However, every water mass has its bacterial
community, although these communities may vary
greatly in both the present groups and the number
of cells [1]. Microorganisms are widely distributed
in nature and are found mostly in natural water. In
urban and densely populated rural areas, the
microbiological quality of fresh water is frequently
threatened by contamination with untreated
domestic wastewater [2]. Antibiotics resistant
microorganisms may be associated with reduced
penetration of the antibiotic into the cell, or can
results from active processes such as changes in the
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transport of those compounds into or from bacterial
cells [3].

2. MATERIALS AND METHODS

The fish Glossogobius giuris and Labeo rohita
(HAM) were randomly collected for the period of
three years i.e. January 2005 to December 2007
using gill nets (10mm) and immediately transported
to the laboratory where they were sacrificed. The
organs gills, intestine and skin were aseptically
removed. About 250mg of the above tissue was
homogenized in 5ml sterile distilled water and
serial dilution of the sample was made with
distilled water to the level of 10”°. 0.1ml of aliquots
ranging from 107 to 10 dilution were plated onto
plate count agar and incubated for 48-72 hours at
22 °C. After incubation, the total number of
CFU/ml as well as the CFU/ml corresponding to
each plate were determined and representative
colonies of different morphological types present in
each plate were isolated and subjected to
biochemical tests. Isolated bacteria were subjected
to antibiotic sensitivity test by Kirby-Bauer disc
diffusion method on Muller Hinton Agar [4].

2.1 Concentration of Antibiotic disc

Ampicillin (10 pg), Carbenicillin (100 pg),
Nalidixic acid (30 pg), Erythromycin (15 pg),
Tetracycline (10 pg) and Penicillin (2 pg).

3. RESULTS AND DISCUSSION

At the time of sampling the water temperature
ranged from 25-28.5 °C, pH and DO ranged 7.5-8.0
and 5.0-6.2mg/L resp. in Kommaghatta lake while
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Table 1: Showing the bacterial counts in various tissues of fresh water and polluted water fish Glossogobius

giuris and Labeo rohita resp.

Tissue Name of Fish 103 10* 10°
Glossogobius giuris 21.5*10° 10.2*10° 8.3*10°
Skin Labeo rohita 32 2%102 27%102 17.8*10?
Glossogobius giuris 23.5*10? 15.8*10° 14.1*10°
Gills Labeo rohita 28.1*102 21*102 12.6*10°
Glossogobius giuris 59.5%10? 38.6%10? 23.2*10?
Intestine Labeo rohita 32%10° 27*10° 10.4*10°

in Kengeri (Doddakere) lake the water temperature
ranged from 32-35.5 °C, pH and DO ranged 8.0-8.5
and 3.2- 4.0mg/L resp. Quantitative composition of
the viable bacteria in the various organs of the
freshwater fish Glossogobius giuris and polluted
water fish Labeo rohita is summarized in tablel.
Observation of the Glossogobius giuris revealed
the population count was maximum in the intestine
59.5*10° colonies/ g wet weight of the tissue, gill
showed 23.5*10° colonies/ g wet weight of the
tissue while the skin showed 21.5* 102 colonies/ g
wet weight of the tissue in 107 dilution. Minimum
bacterial colonies count were recorded in 10°
dilution, showing 8.3*10° colonies/ g wet weight
of the tissue in skin, 14.1*10 colonies / g wet
weight of the tissue in gill and 23.2*10? colonies/ g
wet weight of the tissue in intestine. While
observation of the Labeo rohita revealed maximum
population count in the intestine 32.2*10° colonies/
g wet weight of the tissue, the skin showed 32.2*
10° colonies/ g wet weight of the tissue while gill
showed 28.1*10° colonies/ g wet weight of the
tissue in 107 dilution. Minimum bacterial colonies
count were recorded in 10° dilution, showing
12.6*10° colonies/ g wet weight of the tissue in
gill, 17.8*10% colonies / g wet weight of the tissue
in skin and 10.4*10° colonies/ g wet weight of the
tissue in intestine. The qualitative composition of
bacteria genera isolated from the skin, gill and
intestine of fish Glossogobius giuris and Labeo
rohita is indicated in Fig. (1-2). The Antibiotic
susceptibility pattern of the isolated bacteria to six
antimicrobial substances are shown in Fig. (4).
Pseudomonas showed high resistance followed by
Enterobacteriaceae and  Micrococcus.  Low
resistance was shown by Lactobacillus. The
resistance of bacteria to particular drugs is
represented in Fig. (6). Penicillin was highly
resistant followed by Nalidixic acid while
Erythromycin was highly susceptible to the isolated
bacteria. The bacterial infection in fishes can lead
to poor fish health and high mortality rate [5].
Bacterial infection of fish and fish products may
influence human health directly by inducing
diseases or indirectly through residues of
antimicrobial growth agents used to treat such

infections in fish. Human infections that may be
caused by bacteria in fish include food poisoning
and gastroenteritis. Depression of humoral
immunity may lead to increased susceptibility of
fish to infection [6]. Further food products prepared
from such fish’s results in spoilage pointed out, the
occurrence of an infection in a fish could not be
necessarily an abnormal event nor would it lead to
a disease situation. Moreover, under natural
conditions, most infectious agents coexist with
their host without causing significant disease.
However stress factors such as overcrowding found
in aquaculture facilities are frequently blamed for
the dissemination of infections and also for the
occurrence of many diseases outbreaks [6]. From
the organs of the fish included in this study
bacterial strains belonging to Pseudomonas,
Acienitobacter, Aeromonas, Enterobacteriaceae,
Bacillus, Lactobacillus, and Micrococcus were
isolated. The presence of bacteria in the internal
organs has been often observed by [7]. The
population density of fishes wusually varies
quantitatively and qualitatively in different organs
such as intestine, skin and gill. Highest bacterial
load is seen in intestine followed gill and skin of
the fish Glossogobius giuris while in the fish Labeo
rohita highest bacterial load is seen in intestine
followed skin and gill (figure 1&2). The
composition of the intestinal flora is related in
varying degree to the level of contamination of
water and food in the environment. Therefore,
thehigher yield in respect of intestine might be due
to bacterial replication Our result is similar to the
findings of [8].The composition and biomass of the
intestinal microflora vary depending on specific
features of water bodies, the intensity of feeding
and some other factors [9]. The variation in the
density on the intestine can be attributed to motility
factor. The growth promoting and inhabiting
substance of the digestive system in fish determine
the dominance of particular group of bacteria as
also suggested by [10]. The bacteria load is
comparatively low in the gill than other organ of
freshwater fish G giuris. The low number suggests
that under normal circumstances this microflora is
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Figure 1. Qualitative composition of bactiria from varius tisues of the fish Glossogobius gi

uris.
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Figure 2. Qualitative composition of bactiria from varius tisues of the fish Labeo rohita.
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Figure 3. Various bacterial genera isolated from fish (in%).
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Figure 4. Antibiotic ressistance of the actirial genera to antibiotic drugs (in%).

unlikely to alter significantly the physical and
chemical environment of the gill.

As [11]. has suggested that, chemical environment
is important for these bacteria be located in the
functional surface area of the gills (Gill
lamellar). The means by which the fish is able to
keep the bacterial number on the skin low are
probably tissue integrity or tissue or secretory
bactericidins. Another nonspecific mechanism is
likely to be production of mucus. This latter
mechanism has an inimical effect on the fish since
it is likely to increase the diffusion distance for
ions, water and gases. Circulating antibodies and
complement activity are probably important
protective mechanisms [12]. The polluted water
fish showed higher count in skin than the
freshwater fish this may be due to the higher load
of microorganisms in the polluted waterbody.

Bacteria inhabiting the fishes are characterized by
multiple antibiotic resistance (figure 3). Excessive
use of antibiotic substance in aquaculture has lead
to increase of resistance rates [13]. Several
different kinds of antibiotics are used in fish farms
to control bacterial and fungal diseases by
incorporation into the feed [14], resistance can also
be associated with the production of enzymes that
modify and inactivate antibiotics [15].

The present study has displayed that bacteria
isolated from fish have a high degree of resistance
to most of the antibiotic under investigation (figure
4). Such a high level of resistance might result from
the fact that about 50% of the bacteria have
plasmids where antibiotic fighting genes are
assembled, which protect the microorganisms from
being affected by antibiotics [16]. The R plasmid
can be transferred between various strains of

bacteria through conjugation and transformation
processes [14]. There are four classic mechanism of
resistance specified by plasmids: inactivation
impermeability, by passes and altered target site, all
occur in aquatic environments. Also, intracellular
binding seems to be a wvalid mechanism for
immobilizing an inhibitor [17].

According to [18] the antibiotic resistance of
bacteria depends on their taxonomic position rather
than their origin because particular taxonomic
groups of bacteria have similar genetic information
with codes for resistance. According to [14]
multiple resistances may be coded on plasmids,
mutational events or on even smaller and mobile
genetic elements called transposons. Transposons
are able to move between plasmids and bacterial
chromosomes. According to [19] chemical
treatment, grain based artificial diet and
accumulation of organic wastes in the form of
excess feed, excreta and dead plankton have
residual influence on the antibiotic resistance of
aquatic bacteria.

4. CONCLUSION

The results presented in the study prove that
antibiotics are significant selection factor and
probably are important in regulating the
composition of bacterial communities in fishes.
The present investigation disagrees  with
prophylactic uses of antibiotic in the aquaculture
systems because of the development of resistant
bacteria. It would be impossible to treat diseases of
aquatic organism caused by resistant bacteria and
also human diseases with antibiotic-resistance
bacteria of animal origin. Hence, the present study
the use of antibiotic to treat diseases, but not as
prophylactic use.
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