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Abstract

An investigation was conducted in the isolates of Pseudomonas sp. from skin, gill and gut of fresh water
resident loach, Lepidocephalichthys guntea (Hamilton‘Buchanan) and water sampled from four different
sites of River Lotchka in Darjeeling district, West Bengal, India to study the antibiotic resistance status.
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Introduction

Lepidocephalicthys guntea, a fresh water indigenous
loach, has both ornamental (Panigrahi et al., 2009).and edible
value (Mondal et al., 2007) and is readily available in the local
markets of Siliguri city, West Bengal, India (Jha et af., 2010). The
loach which is widely distributed in the region of Northern India,
Pakistan, Nepal, Myanmar, Thailand and Bangladesh (Talwar
and Jhingran, 1991) is also commonly found in the'river Lotchka
and other Terai rivers of Darjeeling. The Terai river Lotchka has
inhabitants situated on either side of its banks with runoffs from
agricultural contaminants and sewage of domestic and human
excreta. According to Davies (1994); Tenover and McGowan
(1996); Witte (1998) and Schmitt et al. (2006) selection of
resistant organisms in nature may result from natural production
of antibiotics by runoff animal feed or crops and waste products
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from treated animals or humans. Depending on their
concentrations, contaminating antimicrobials exert a selective
pressure and may thus favour the emergence and spread of
resistances among aquatic bacteria. Hence, increased use of
antibiotics will exert selective pressure and resistant pathogens
will be encountered more frequently (MacMillan, 2001). The
impact of these substances on the resident microflora is difficult to
assess because of the complexity of the aquatic environment,
whilst the resistance patterns of bacterial fish pathogens often
reflect an intensive use of antimicrobial substances (Smith et al.,
2007). Many antibiotics have been used in last several decades in
medical, veterinary, agriculture and aquaculture practices
(Chelossi et al., 2003, Costanzo et al., 2005, Alpay-Karaoglu et
al., 2007) and there has also been a growing interest in the
presence of different pharmaceutical substances, namely
antibiotics in the aquatic environment (Gomes-Lus., 1998, Hirsch
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et al., 1999, Schwartz et al., 2003). Pseudomonas sp., a gram
negative, motile, aerobic rod shaped bacteria existing throughout
the aquatic environment is associated with both healthy and
diseased fish. It is generally believed that Pseudomonas can be
opportunistic pathogens or produce damaging secondary
infections (Woo and Bruno., 1999).

Therefore, the present investigation is aimed at studying
the isolation and identification of Pseudomonas sp. by cultivation
and molecular based techniques, being harboured both in the
water of river Lotchka and resident fish, Lepidocephalicthys
guntea, and also to study the antibiotic resistant activity.

Materials and Methods

Study area : Four different sampling sites (S1, S2, S3 and S4)
along the stretch of 18.2 km lying between 26°42'25.71"N to
26°41'22.47"N latitude and 88°20'54.78"E to 88°22'00.20"E
longitude were selected in the river Lotchka of Darjeeling district,
West Bengal, India. Water samples and live healthy loach,
Lepidocephalicthys guntea, were collected from different sites of
the river, at monthly interval during the period from March 2009 to
February 2011 covering 24 months.

Bacterial enumeration and identification : Freshly caught live
healthy loach, Lepidocephalicthys guntea, were brought to the
laboratory in sterile plastic bags containing the river water and
processed within 2 hr of collection. Eight to ten fishes were used
for each experiment. Skin, gill and gut samples were removed
aseptically and collected separately in sterile containers. The
organs were then homogenised in a sterile glass tissue
homogenizer. Serial dilutions were prepared in sterile
physiological saline and plated onto Pseudomonas Isolation Agar
Base (HiMedia laboratories Ltd, Mumbai, India) for/colony count
and recovery of the selective organisms using Spread Plate
technique (Okpokwasili and Alapiki, 1990). Allrthe plates were
incubated at 37+1°C for 24-48 hr. (Water samples for
bacteriological analysis were collected in sterile glass bottles and
subjected to serial dilution procedure as followed forthe fish
sample. After incubation, the selective. media plates were
examined and the growth of colonies on the plates were recorded
for Pseudomonas spp. counts. Growing colonieS’of selective
media were followed by streakingsmethod for.isolation of pure
cultures. The bacterial isolates‘were then used for observation of
cell morphology followed/ by Gram* Staining procedure.
Biochemical tests were theny performed involving Citrate
utilization, Catalase test, Urease test, Acid and Gas production
from different carbohydrates, following the criteria as described in
the Manual for Identification of Medical Bacteria (Barrow and
Feltham, 1993) and Bergey's Manual of Systematic Bacteriology
(Holtetal., 1994).

Genomic DNA extraction : Genomic DNA was extracted from
each bacterial isolates by lysozyme, freeze-thawing and phenol-
chloroform method (Lee et al., 1996) and DNAwas stored at 20°C
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for further use. Genus specific 16S rDNA primers (Widmer et al.,
1998) were used for PCR amplification to confirm the
identification of Pseudomonas sp. The visualization of positive
amplicon was performed by agarose gel (1.5%) electrophoresis
containing ethidium bromide.

Antibiotic susceptibility test:. Fresh culture of Pseudomonas
spp. isolates in nutrient broth wereiinoculated on a Mueller-Hinton
Agar (HiMedia Laboratories Ltd, Mumbai, India) plate for
determination of Antibictic resistance by Disc Diffusion method
(Bauer et al., 1966)for 10 antibiotics (ug ml") namely penicillin
(10), ampicilliin® (40), /streptomycin (10), gentamycin (10),
tetracycline (30), kanamycini(30), ciprofloxacin (5), moxifloxacin
(5), erythromycin (15),.cephalothin (30) (HiMedia Laboratories
Ltd, Mumbai, India). Antibiotic discs were placed on inoculated
agar plates and after overnight incubation at 37°C, resistance was
estimated by measuring the inhibition zone as per standards
divenin the manufacturer's manual.

Statistical analysis : Statistical package (SPSS Ver. 16.0) was
utilized.for the calculation of statistical parameters namely mean
and standard deviation, ANOVA (F-test) for variation and Z-test
(Standard Normal) for equalities proportion were performed.

Results and Discussion

In the tissues of fish, Lepidocephalicthys guntea, the
Pseudomonas spp. counts were maximumin gut (1.2 x10° cfu g™)
followed by gill (1.2 x10° cfu g”) and skin (0.9 x10° cfu g”),
respectively whereas, in the river water samples maximum count
(2.6x10° cfu ml") of Pseudomonas spp. were recorded at S4 and
minimum in $1 (1.7 x10° cfu mI") (Table 1). In both cases, that is,
tissues and water samples no significant variation was observed
amongst the mean values of the Pseudomonas spp. counts,
clearly indicating that bacterial populations of Pseudomonas spp.
were equally dominant in both the tissues and water samples.
Roy and Barat (2011) in an earlier study suggested that
deteriorating water quality inherited through human activity and
anthropogenic pressure was responsible for dominance of the
bacteria. This has been further justified by the findings of Apun et
al. (1999), that the type of bacteria carried in the gastro-intestinal
tract of fish is related to a certain degree on the level of
contamination of water by enteric bacteria.

Atotal of 21 and 19 Pseudomonas sp. were isolated from
the tissues of fish and river water samples, respectively. Initial

Table 1 : Values of Pseudomonas sp. count (cfu g”) in water samples of
four sites of river and tissues of fish, Lepidocephalicthys guntea

Different sites of River Lotchka Tissues offish

Bacteria ST S2 S3 S4 Skin Gill Gut
Pseudomonas 1.7 20 25 26 09 12 12
sp. (x10°) +14 £14 15 +16 +1.3 £17 18

Values are mean of 24 samples + SD
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Table 2: Antibiotics resistance (%) among bacterial isolates from four different sites of river Lotchka and different body parts of fish, Lepidocephalicthys

guntea

Source of Amp Pen Cepha Ery Kana Strepto Cipro Moxi Tetra Genta
isolates R I S RIS R | § RI S RIS R 1S R1S R1S R 1S R1S
Skin 1000 0 10000 10000 83 170 0 0 100 0 0 100 0 01 0 0100 00100 00100
Gill 71290 10000 10000 71290 0 815 0 0 100 0 01 0100 0 0100 00 100
Gut 57 1429 10000 10000 28 2834 142957 0 0 100 0 0 014 86 00 100
S1 80 0 20 10000 10000 40 0 60 202060 O O 100 0 200 80 00 100
S2 20 2060 10000 10000 40 4020 0 0 100 0 0O 100 0 00 100 0 0 100
S3 80 0 20 10000 10000 1000 0 602020 O 0O 100 0 00 100 00 100
S4 1000 0 10000 10000 1000 0 0 O 100 0O 40 60 00100 00 100

Abbreviation : R-Resistance, I- Intermediate and S-Sensitive ; Amp-Ampicillin, Pen-Penicillin,
Strepto-Streptomycin, Cipro-Ciprofloxacin, Moxi-Moxifloxacin, Tetra-Tetracycline, Genta-Gent

identification was done by different biochemical procedures. All
the isolates gave Gram negative, motile and rod shaped result.
Therefore, citrate utilization, H,S and urease showed negative
effect, producing acid and gas from glucose. PCR amplification
using genus specific 16S rDNA primers confirmed the
identification (Fig. 1). Allisolates were identified as Pseudomonas
sp. by cultivation method and using 16S rDNA based technique
for increasing the reliability of identification. This is because,
positive amplification products for specific primers signal only the
appropriate target nucleic acid sequences present in the sample.
The results of the study showed that Pseudomonas spp. were
found universally in skin, gill and gut of fish and the four differe
sites of the river (Roy and Barat, 2011). Studies by Sousa a
Silva-Souza (2001) also revealed, that Pseudomonas spp. were
found in the internal organs of fourteen different fishes o
Congonhas and also river water. Motile Pseudomonas spp. a
naturally present in aquatic environments and therefo
expected to occurin fish (Cahill, 1990).

The antibiotic resistance of Pseudomo‘
range of resistance (0-100%) for ten antibi
are commonly used by human beings. M
Pseudomonas sp. was exhibited for ampi
cephalothin belonging to the B-lactam class ini
(100% resistant) and also in tissues o

ciprofloxacin, gentamycin, tetracycli
almost nil in river water sample

Ximum resistance
that B-lactamase

antibiotics of B-lactam clas:
against these three antib

and resident loach, Lepidocephalicthys guntea found in Asku
River (Toroglu et al, 2005). The resistance exhibited for
erythromycin and kanamycin is a signal of ineffectiveness of
broad spectrum antibiotics of present generation. With these
observations it appears, that the source of problem of antibiotic
resistance in riverine ecosystems is due to faecally contaminated
water and fish population in them (Pathak and Gopal, 2005).

hin, Ery-Erythromycin, Kana-Kanamycin,

istance against man made antibiotics such as
ing bacteria is assumed to have an
(Mensink and Montforts, 2007). This has
2d earlier by Roy and Barat (2011), where, River
ed sewage and waste from the surface run-offs
discharged from surrounding inhabitant and
ds. Antibiotics are predominantly water soluble and
uatic environment through sewage systems following
consumption and excretion by humans and via effluent from

Lane M : 100 bp molecular weight marker, Lane 1- 3: amplicons
Fig. 1: Pseudomonas spp. specific 16S rDNA PCR amplification
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farms, abattoirs and landfills (Daughton and Ternes, 1999).
Between 30 and 90% of administered dose of most antibiotics to
humans and animals are excreted in the urine as the active
substance (Rang et al., 1999). The loss of antibiotic susceptibility
among the aquatic bacteria has been observed to be affected to a
considerable extent by the physico-chemical properties of water
(Pathak et al., 1993). This investigation, therefore, signifies that
antibiotics and resistant bacteria entering our local waterways
have potential to influence biotic processes. The occurrence of
antibiotic-resistant pathogenic bacteria in surface waters and
aquaculture environments is also a well-known phenomenon that
carries a negative impact for public health and for the safety of the
fish supply (Gonzalez et al., 1999; Toroglu et al., 2005).

It can be concluded that due to anthropogenic activities,
the antibiotic resistant bacterial load is increasing in the river
waterandin resident fish.
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