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ABSTRACT

Fish are permanently exposed to different external hazards because of their intimate contact with aquatic
environments. The bacterial infection is an important and limiting factor of intensive fish production because they
have shown tight connection with various body functions of host i.e., metabolism, immunity, energy utilization and
health maintenance. Proteus vulgaris is an opportunistic pathogen of fish because it is the most common bacterial
species of inland water and sediments. It causes gastrointestinal and non-gastrointestinal disease i.e. hemolytic
syndrome, kidney disease, ulcerative disease, urinary tract infection (UTI) etc.in various teleost. Proteus vulgaris
acknowl edge their presence in many catfish, which were collected from fish market of and around Jalandhar district
during spring season. Confirmation came after biochemical test performed in university lab and specific test
through BD Phoenix machine done at ICAR Research Complex (Meghalaya). It has been found that isolated
colonies were susceptible to azithromycin, kanamycin, chloramphenicol and ciprofloxacin. Against neomycin and
gentamycin 72% colonies were susceptible and rest 28% shows partial growth. About 86% of colonies were
susceptible to ofloxacin. But important finding of this work is that, colonies are resistant against drugs like
amoxicillin, penicillin, ampicillin and methicillin. But with ofloxacin, gentamycin and neomycin more study is to be
carried out.
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INTRODUCTION

A large number of diseases occur in all aquatiats including fish. Fishes have very close retetfop with their
environment. Pathogenic bacteria have the potetatiptoliferate or maintain them in the aquaticiemwment. The
pathogenic bacteria are constantly taken up byfigtees through feeding and osmoregulation procégsAll
species of fish infected with disease causing bstdva, protozoan, fungi, worms, helminthes etce Hacterial
infection is an important and limiting factor intémsive fish production[2]. The first requiremeirfitaopathogenic
bacterium is to penetrate the primary barriershed they can establish the infection. In fish, thain route of
infection is though skin, gills and gastrointestitract. In the last two decades, the infection aeiular damage
(specific attack on tight junction and desmosoncasised by pathogenic bacteria has increased [3].

The most common fresh water diseases are drogsyicit), tail and fin rot, gill diseases, fungafention, white
spot disease, pop eye, cloudy eye, swim bladderades, water quality induced diseases, anoreXiardulosis,
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glugea, hexamita, marine velvet diseases etcTl. dominant bacteria of pond water, pond sediraadtfish are
Proteus vulgaris,Pseudomonas speciesBacillus species ardicrococcus species more over [2].

The fish pathogenic bacteria become resistantrtonaber of antibiotics due to frequent use of widlege of drugs
in aquaculture [5].

Proteus wulgaris is a gram negative, rod shaped, chemoheterotrdpdniteria containing flagella belongs to the
family Enterobacteriaceae. The size of bacteria varies from 0.4~0.6 um 2¢2.5 um [6].

Proteus species are differentiated from most other genealise they have the ability to swarm across an aga
plate. These organisms are widely distributed énghvironment including polluted water, soil andnona [7].

Proteus vulgaris is opportunistic pathogen of fish because it is theosnmon bacterial species of inland water and
sediments [6]. It causes gastrointestinal and rastrgintestinal disease i.e. hemolytic syndromdnéy disease,
ulcerative disease [5, 8], blotch diseases, retl sqibrot and spottiness of skin [9].
Proteus vulgaris are commonly associated with complicated urineagttinfection (UTI), causing infection such as
urolithiasis, cystitis and a variety of noscomidkiction including respiratory tract, eye, skinrtmiand wounds [7].
The Proteus isolates are highly susceptible to cefotaxime kagin and gentamycin. However they are resistamce t
ampicillin, netilline, cefuroxime and pefloxacin(JL

EXPERIMENTAL SECTION

Sample collection and isolation:

Collect the fish sample from Phagwara
Dissect the Eut of catfish

The isolation of the microbe was done by pouring the sample

into the peﬁmne water

Ingredients gms/l
Casein enzyme hydrolyzate 10.00

. Sodium chloride 3.00

Kept on sha.kei for 30 minutes Starch soluble 100
Phenol red 0.018

. Agar 13.00
Streak it on thElSA_ agar plates Final pi 1176

Incubate the Petr plzltes for 24 hrs. at 37°C

After 24 hrs. of incubation colony appeared on the Petri plates

The fresh gut and gill sample of the catfish wallected from fish market of and around Jalandhatridit and
isolation of the microbe was done by pouring the@a into the peptone water and the mixture was &ashaker
for 30minutes. The starch ampicillin agar mediunswaed to culture thRroteus vulgaris.We modified protocol by
adding Novobiocin and Sodium deoxycholate, whidhibits the growth of gram-positive bacteria.

Identification Method:

The most important task in the bacteriology is itfentification of pathogen so that appropriate tiresnt can be
instituted [11]. Identification can be performed oo methods i.e., biochemical and molecular. Tieehemical
tests, which were performed according to instrudigiven by the Himedia laboratoryare gram stainiregnolysis
test, oxidase test, catalase test, urease tesmitmlafermentation test, glucose fermentatiorpSHoroduction,

285



Rahul Singhet al J. Chem. Pharm. Res,, 2015, 7(12):

motility test, citrate utilization test, nitratedhéction, indole test and methyl red test for thentification ofProteus
vulgaris[12].

For molecular identification specific tests werefpamed through BD Phoenix machine done at ICAReResh
Complex (Meghalaya) (Fig. 2).

Multi-drug treatment:

Mix the ingredients of Muller Hinton Agar in didéld water and sterilization was done by autoclairegmixture.
Allowed the media to cool and pour into sterilizedtri plates. Then using sterile spreader, streakcblony of
Proteus wulgaris onto the MHA plates, with the help of applicatoag# the antibiotic discs onto the surfacePof
vulgaris-Mueller Hinton agar and then press gently with émsto ensure firm contact of the antibiotic disthwhe
agar surface and incubate for 24 hours. Variougdmere used to determine the MDR of Breteus vulgaris is
chloramphenicol, kanamycin, ciprofloxacin, ofloxaccefotaxime, amoxicillin, penicillin, methicillinrneomycin,
gentamycin, ampicillin, and azithromycin [13].

RESULT AND DISCUSSION

For biochemical analysis, the bacterial isolatesewtaken from gut and gill sample (A, B, C, D) bétfish which
gives the accompanying results as shown in tabBy Ivhich it is to be confirmed that the isolateatteria belongs
to Proteus vulgaris. The bacteria give the positive result to oxidas tvhich means it oxidize the substrate N, N,
N, N tetramethyl-p-phenyleneamine dihydrochlorid®iindophenols, k8 test, glucose test, motility test, indole
test, catalase test and haemolysis test which niepreduce haemolysin enzyme that lysis the RBCs.

After confirmation it has been found that samplgNlystus gut) containsP. vulgaris. So drug susceptibility of
bacterial colony of sample D was checked and faligwesults were obtained (shown in table 2).
We randomly select 7 colonies Bfoteus vulgaris and check their multidrug resistant activity.

Table 1: Biochemical characterization of isolates

Tests Sample A Sample B Sample C Sample D
(Gut of Wattu) (Gill of W, attu) (Gill of Mystus) (Gut of Mystus)
Gram staining -ve -ve -ve -ve
Oxidase +ve +ve +ve +ve
Haemolysis +ve +ve +ve +ve
TSIA(H,S) -ve -ve +ve +ve
TSIA(glucose) -ve +ve +ve +ve
Motility +ve +ve +ve +ve
Citrate +ve +ve +ve +ve
MR-VP (Methyl red) -ve -ve -ve +ve
(Voges-proskauer) -ve -ve -ve -ve
Nitrate -ve +ve -ve +ve
Mannitol -ve -ve -ve -ve
Urease -ve -ve -ve -ve
Indole +ve +ve +ve +ve
Catalase +ve +ve +ve +ve
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Table 2: Multi-drug resistant activity of Proteusvulgarisin various colonies

Multi-drug resistant activity of Proteus vulgaris in various colonies
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Azithromyci illin| Ofloxacin |Ci if C il Penicillin (P) Cl Kanamycin | Ampicillin in | Methicillin ycin|
n(AzM) | (AMX) (0F) n (CIP) (cTx) nicol © (K) (AMP) (N) (MET) G)
HColony1| 13 0 04 0.8 0.9 0 0.7 03 0 04 0 05
Hcolony2| 08 o 0.4 1 0 0 07 03 0 04 0 05
Hcolony3| 13 0 09 15 12 0 0.6 0.6 0 03 0 07
Hcolonyd| 05 0 03 0.6 03 0 0.6 0.6 0 05 0 0.6
Hcolony5| 15 0 07 11 0.8 0 09 0.7 0 04 0 09
Bcolony6| 0.7 0 0.8 12 1 0 0.7 0.8 0 05 0 1
Hcolony7| 11 0 09 13 05 0 0.6 0.9 0 09 0 05

Drug susceptibility of. vulgaris tested by disc diffusion method with antibiotias Mueller Hinton Agar in which
clear zone shows that the vulgaris is susceptible to antibiotic and where there isclear zone, that mears
vulgaris is resistant to that antibiotic.

SPECIMEN LAB REPORT (SOLE PROPERTY OF ANIMAL HLTH DIV, ICAR RC NEHR - USE
WITHOUT EXPLICIT PERMISSION IS ILLEGAL) - PRELIMINARY

05/26/2014  10:53:53

A

Page 1/1
EpiCenter Version: VE.20A / V5.51a
Phoenix Instrument Version: 6€.01A

Patient Name:

JAccession #:
Specimen Type:
Body Site:

Ordering Physician:

Unspecified
LPU7
Unspecified
Unspecified

Collection Date: 0572272014 12:47:10PM Receipt Date: 05/22/2014 12:47:10PM
Specimen Comments:
Isolate Number: 1 Preliminary |

Drganism Name:
solate Classification:

Proteus vulgaris
Significant / Unknown

Instrument ID Results

Fest Types: D
Test Name: NID Test Status: Complete »
Sequence Number: 420071432164 Lot#: 3224109 Start Date/Time 05/22/2014 12:47.10PM
Location: 1/B08 Result Date/Time  05/23/2014 12:537:59AM
Organism Name: Proteus vulgans Inoculum Density: 0.5

Confidence
Value

Proteus vulgaris

99%
Fig (2): Confirmation report from ICAR (Meghalaya)

CONCLUSION

Proteus vulgaris presence has been found after isolation of micrétees common edible fishes (carp and catfish)
from different fish markets of Phagwara and Jalandtistrict (Punjab).Our biochemical tests alsopsup the
biochemical characteristics of this species givgrséveral microbiologists and molecular identificatwas also
performed for final confirmatiorProteus vulgarisis most common microbe of fish gill and intesting of reported
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species.

It has been found that all (seven colonies) isdldtelongs to théroteus vulgaris. These isolated colonies were
susceptible to azithromycin, kanamycin, chlorampd@rand ciprofloxacin. About 72% colonies were cjsible
to neomycin and gentamycin and rest 28% showsgbgrbwth. About 86% colonies were susceptibleftoxacin
and rest 14% shows partial growth. About 43% ca@smwere susceptible, 43% were resistant and réstshibw
partial growth to cefotaxime.

But important finding of this work is that, colosiare resistant against drugs like amoxicillin,ipéim, ampicillin
and methicillin.
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