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Abstract 

Background: Antibiotic resistance is the major concern in the global health and the prevalence was 

increased in the environment because of the use of antibiotics in the food sector. Thus the present 

study was performed to observe the distribution of ermA gene in the fish samples taken from the 

market.  

Methodology: Microorganism was isolated from the fish samples. Colonies of S.aureus was isolated 

from the samples. Resistance of various antibiotics was done by disc diffusion method. The presence of 

erm A gene in the isolates was carried out by PCR method.  

Results: All the 40 isolates were resistant to ampicillin followed by penicillin, tetracycline and 

chloramphenicol. Among the 40 isolates, 62.5% organism was ermA positive.  

Conclusion: the high prevelance of resistance gene in the fish sample is worrying and the use of 

antibiotics in the aquaculture sector has to be restricted.  
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Introduction: 

Microorganism showing resistance to 
various antibiotics is threatening worldwide 
which is mainly due to the transfer of genes 
between the bacteria, humans and 
environment. In India, Antibiotic resistance in 
the marine sector has been exclusively 
studied. The study from Tamil Nadu found 
showed 90 percentage of Salmonella isolates 
from fish and crustacean samples from retail 
outlets were resistant to bacitracin, penicillin, 
and novobiocin1. Methicillin resistant S. 
aureus (MRSA) strains were 1st identified in 
1961 in the marine environment which is very 
immediate after the identification of 
methicillin resistant strains in clinical 

settings2. After the first identification, the 
increase in resistance to methicillin in S. 
aureus isolates was observed across the 
world3.   

Use of antimicrobial agents in food 
producing animals is increasing tremendously 
and it is one of the important reasons for the 
scattering of antimicrobial resistance in the 
environment4. In the Salmon fish production, 
the use of antibiotics is increasing since 2010. 
Increase in the production of fish leads to the 
cultivation of fishes in the pond with high 
density.  Higher density of fishes in the pond 
increases the spreading to infection from one 
to other fishes very rapidly. To control the 
horizontal transfer of infection antibiotics are 
extensively used5. In India, a survey was 

1



Sree Balaji Journal of Biomedical Sciences, Volume 1, Issue 2, October 2022 

 Sree Balaji Journal of Biomedical Sciences                                                              Volume 1, Issue 2, October 2022

conducted to check the antimicrobial 
resistance in freshwater fish hatcheries 
during the period of 2006–2007. The survey 
reported the most of the fish isolates were 
resistant to oxytetracycline. The survery also 
reported the resistance was observed in 
chlorampenicol, co-trimoxazole and 
nitrofurantoin.  The farmers were unaware 
about the use of antimicrobials in the 
aquaculture sector thus increases the risk of 
antimicrobial resistance in the aquatic field6. 

Materials and Methods: 

Collection and Processing of samples:  

Fish samples were procured from 
different market places in Chennai.  Samples 
were brought to the laboratory as early as 
possible; fish flush samples were taken in 
sterile knife and enriched with Nutrient 
broth. Then Fish samples were cultured in 
Mac Conkey Agar plates and incubated at 37º 
C for 18-24 hrs. Pure cultures of bacterial 
isolates were then made by streaking in 
Nutrient agar plates and they were stored in 
refrigerator for further tests.   

Phenotypic Characterization and 
Identification of Isolated Bacterial 
Isolates: 

1.Microscopic examination:  

Microscopically the bacterial isolates was 
observed using gram staining method. The 
motility of the organism was observed using 
hanging drop method.  

2.Biochemical characteristics: 

Catalase test: To the few drops of H2O2 in 
the slide, test organism was mixed and 
observed for the release of oxygen with 
bubbles.  

Antibiotic Sensitivity Test: Drug resistant 
patterns of the bacterial isolates were 

determined by using Kirby-Bauer method 
using the standard protocol.  

Table 1: PCR method used for drug resistant gene 

screening erm(A) 

Primer sequence Gene 
Product 

size 

PCR Cycle 

condtion 

5’-AAG CGG TAA 

ACC CCT CTG A-3’ 

5’-TTC GCA AAT CCC 

TTC TCA AC-3’ 

Erm (A) 190 bp 

Initial 

denaturation

95 °C, 3min.  

95°C for 30 sec, 

54 °C for  

30 sec, 72°C for 

30 sec . Final 

extension 72°C 

for 4 min 

The PCR amplification was carried out in 
a total volume of 25 μl. To 5 μl of genomic 
DNA (approximately 50ng) sample was mixed 
with to 20 μl of PCR mixture comprising of 
20mmol/l Tris-HCl, pH 8.4; 50 mmol/l KCl, 10 
mmol/lMgCl2, and 200 μmol/l each of 
deoxynucleoside triphosphates (dNTPs), 0.6 
μmol/l each primers and1 U Taq DNA 
polymerase. The PCR amplification was 
carried out using cycle condition as described 
in the table 1.  

Results and Discussion 

The present study was conducted to 
determine the bacterial contamination and 
prevalence of pathogens in local market fish. 
A total of 40 bacterial strains were isolated 
from  10 different local market of fish samples 
were collected from MMDA, Pallavaram,  
Pattinapakkam, Kasimedu, Chinthadripet, 
Mylapore, kanathur, mattankuppam, 
Vanagaram  and Nochikuppam, Chennai, 
TamilNadu, India. The isolation and 
identification were done according to standard 
bacteriological analytical methods (Fig.1).  

2



Sree Balaj

Figure 1: S

on Nutrie

isola

To ob
streaking
pattern 
character
(such as 
and con
microscop
endospore
organism
helps to c
the prese
gram sta
test (Fig
microorga

Figure 2: 

strains q

S

ji Journal of B

Showing local 

ent Broth The fi

ate the microorg

btain the sep
g was carrie

(Fig 
rization inclu

size, shape,
nsistency o
pic studies 
e staining 

m manually. B
classify the g
ent study, co
ining techniq
g 4) were 
anism.  

Showing local 

quadrant streak

Sree Balaji Journ

Biomedical Scie

market fish sam

rst step in iden

ganisms in pur

parate coloni
ed out in th

2). M
udes Colony 
, colour, mar
of bacteria
includes gra

help to i
Biochemical t
group of micr
olony morpho
que (Fig 3), 

used to i

market fish sam

king on differen

nal of Biomedical

ences               

mple enriched 

ntification is to 

re culture  

ies, repeated
he quadrant

Morphological
morphology

rgin, opacity
l colonies)
am staining
identify the
test will also

roorgaims. In
ology (Fig 2)
and catalase
identify the

mple bacterial 

nt agar plate 

l Sciences, Volum

                        

d 
t 
l 
y 
y 
, 
, 
e 
o 
n 
, 
e 
e 

 

Fig

show

Fig

Anti
for g

susc
diffe
Amp
bact
resis
resis
resis
prev
isola
rese
(200
bact
drin
high

me 1, Issue 2, O

                      

gure 3: Gram s

wed cells stain

gure 4: Catalas

imicrobial 
gram positi

Figure 5 
ceptibility of
erent antibio
picillin show
terial isolate
stance, Tet
stance and C
stance. Prev
velance os 
ated organis
arch by Nw

03) illustrate
teria identif
nking stream
h resistance t

ctober 2022 

 Volume 1, Is

staining proced

ned a purplish-b

morphology 

se positive and 

Susceptibi
ive organism

shows th
f the isolate
otics. A tota
wed 100% r
es, penicillin
tracycline 
Chloramphen
ious studies 
same resist
sm from m
wachukwu 
ed that 63 
fied from 

m water supp
to Ampicillin

sue 2, October

dure, gram posi

blue color and 

Catalase nega

ility Test 
ms: 

he antimicr
ed organism 
al of 40 sam
resistance t
n showed 9
showed 82

nicol showed
also showed

tance patter
marine fishe

and Otokun
Gram neg

rural untr
ply demonst

n7. A former 

r 2022

 

itive 

cocci 

 

ative 

used 

robial 
with 

mples, 
to all 
92.5% 
2.55% 
d 50% 
d the 
rn in 
es. A 
nefor, 
gative 
reated 
trated 
study 

3



Sree Balaj

found tha
supplies 
antibiotic
highly re
and Amp
were resi
ampicillin
co-trimox
and eryth
they pos
Everywhe
multi-dru
food is re
Antibiotic
the envir
antibiotic
multi-dru
potential 
food, app
to stop th
2 shows 
species 
Susceptib

Figure 5

T

loc

S

ji Journal of B

at 87% of co
were resis

c, and most 
esistant to N
picillin. The 
istant to wid
n (100%),
xazole (57.1%
hromycin (9

se a risk t
ere in the 
ug resistant 
egarded as a 
c-resistant b
ronment as 
cs in veteri
ug resistan

to spread to
ropriate prec

heir environm
 percentage

isolated 
bility test per

5: Showing the 

Test of the bac

cal market fish 

Sree Balaji Journ

Biomedical Scie

oliforms in g
stant to at

of the orga
Novobiocin, C
majority of 

dely used ant
, penicillin
%), cefuroxi

93.9%), and 
to the publ
globe, the 
pathogenic 

menace to p
bacteria may

a result of
inary treatm

nt isolates 
o people thro
cautions sho

mental spread
e of differe

and A
rcentile.  

Antimicrobial S

cterial isolates f

samples of Ch

nal of Biomedical

ences               

ground water
t least one
anisms were
Cephalothin,
the bacteria

tibiotics such
n (100%),
me (92.9%)
as a result

lic's health8

discovery of
bacteria in

public health
y spread in
f overuse of
ment. Since

have the
ough tainted
uld be taken
d9. Table 1 &
nt bacterial

Antimicrobial

Susceptibility 

from  

hennai 

l Sciences, Volum

                        

r 
e 
e 
, 
a 
h 
,  
, 
, 
. 
f 

n 
. 

n 
f 
e 
e 
d 
n 
& 
l 
l 

 

Sl. 

No

1 

2 

3 

4 

Tabl

Antib

Ampic

Eryth

Clinda

Methi

Oxac

Penic

Trime

Doxyc

Tetra

Vanco

Chlor

Cipro

Oflox

Genta

Dete
char
erm

gram
the 
orga
ermC
7.5%
of th

me 1, Issue 2, O

                      

Table 1: Show

Bacterial is

Streptococcu

Staphylococc

aureus 

Enterococcus

Micrococcus

le 2: Showing t

an

biotics Se

cillin -

romycin 2

amycin 6

icillin 5

illin 7

cillin 2

ethoprim 5

cyline 5

cycline 7

omycin 1

ramphenicol 2

ofloxacin 3

acin 3

amicin 1

ection 
racterizatio

mA gene from

Talebi et al.
m positive b

treatment 
anism the in
C genes in 

% and 10% re
he ermA gene

ctober 2022 

 Volume 1, Is

wing Bacterial is

Percentage 

solates To

us spp 5/

cus 
20

s spp 6/

 spp 9/

 

the Antimicrobi

nd their percen

ensitivity Inter

- 

0% 30%

7.5% 7.5%

5% 30%

.5% 17.5

.5% 5% 

0% 10%

0% 22.5

.5% 10.5

00% - 

5% 25%

5.5% 37.5

0% 20%

7.5% 7.5%

and 
on and dru
m isolated b

., (2019) repo
bacteria to c

is Staphylo
ncidence of e
S. aureus i

espectively. In
e were positiv

sue 2, October

solates and the

otal Percen

/40 12.5

0/40 50%

/40 15%

/40 100

ial Susceptibilit

ntile 

rmediate Resis

100%

% 50%

% 32.5

% 15%

5% 75%

92.5

% 40%

5% 27.5

5% 82.5

- 

% 50%

5% 25%

% 50%

% 50%

molec
ug resistan
bacteria:  

orted the com
create proble
coccus10. In 
ermA, ermB
solates were
n our study 6
ve for marke

r 2022

eir 

ntage 

5% 

% 

% 

% 

ty test 

stance 

% 

% 

5% 

% 

% 

5% 

% 

5% 

55 

% 

% 

% 

% 

cular 
nt of 

mmon 
em in 

this 
B and 
e 5%, 
62.5% 
et fish 

4



Sree Balaj

samples 
reported 
aureus (M
for the o
hospitals

Figure 6:

drug resi

Conclusi

The 
determin
prevalenc
A totally
from 10 d
were col
Pattinapa
Mylapore
Vanagara
TamilNad
bacterial 
different 
Among 
Staphyloc
spp, 6 (1
Enterococ
isolates 
resistance
with a ba
isolates 
resistance
penicillin
Chloramp
character

 

S

ji Journal of B

of Chennai.
Methicillin 

MRSA) strain
outbreak of 
11. 

: PCR gel elect

istant of ermA 

ion 

present st
e the bacte
ce of pathoge
y 40 bacteria
different loca
llected from
akkam, Ka
e, kanath
am and N
du, India. T

strains w
market pl

the 40 iso
coccus aureu
15%) Strepto
ccus sppwer

were scre
e profile by
attery of ant

showed th
e to ampici

n (92.5%), Te
phenicol 
rization of m

Sree Balaji Journ

Biomedical Scie

. Dehkordiet
resistant Sta
ns are the m

f food-borne 

trophoresis pic

gene from isola

tudy was c
erial contam
ens in local 
al strains w
al market of 
m MMDA, 
asimedu, Ch
hur, mat

Nochikuppam
Total 40 Gr

were isolate
laces aroun
olates 20 

us, 9 (22.5%) 
ococusspp an
re identified
ened for 

y disc diffus
tibiotics. All 
he highest 
illin (100%) 
etracycline (

(50%). 
multi drug res

nal of Biomedical

ences               

t al., (2017)
aphylococcus
major reason

diseases in

cture showing 

ated bacteria 

onducted to
mination and

market fish
were isolated

fish samples
Pallavaram,

hinthadripet
ttankuppam

m, Chennai
ram Positive
d from 10

nd Chennai
(50%) were
 Micrococcus

nd 5 (12.5%)
d.  All the
multi drug
sion method
the bacteria

degree of
followed by

82.55%) and
Molecular

sistant genes

l Sciences, Volum

                        

) 
s 
n 
n 

 

o 
d 
. 

d 
s 
, 
, 
, 
,  
e 
0 
. 
e 
s 
) 
e 
g 
d 
a 
f 
y 
d 
r 
s 

were
orga

Refe
1. H

r
a
1

2. B
J

3. C
I

4. S
B
a
9

5. H
a

6. B
s
f
I
1

7. N
t
c
2

8. T
&
s
d
G
1

9. J
W
a
L
f
1

10. T
B
c
D

11. D
f
t
s
E

me 1, Issue 2, O

                      

e screened, 
anisms 62.5%

erences  
Hatha AA, Lak
resistance of S
and crustacean
1995 Jul;21(1):4

Barber M. 
Journal of clinic

Chambers R. 
Intermediate tec

Schar D, Klein E
Boeckel TP. Gl
aquaculture. Sc
9. 

Hays L. The 
aquaculture. Ea

Bharathkumar 
susceptibility o
from freshwate
India. Indian 
1;58(3):135-8. 

Nwachukwu E, 
the sanitary qu
community of R
2003;17:110-4.

Tagoe, D. N. 
&Birikorang, E
susceptibility p
drinking water 
Ghana. Researc
158. 

Jamali, H., Pay
W. F., Radmehr
antimicrobial s
Listeria  species
from open-air 
15(1), 144 

TalebiBezmin A
Blatt NL. World
crisis of antibio
Dec;9(4):778-88.

Dehkordi RA, 
functionalized s
thermal perform
study on therm
Engineering. 20

ctober 2022 

 Volume 1, Is

Out of 
% ermA gene 

kshmanaperum
almonella strai

ns. Letters in 
47-9 

Methicillin-resi
cal pathology. 19

Whose reali
chnology public

EY, Laxminaray
lobal trends in 
cientific reports.

current stat
arth City, MO: Q

G, Abraha
of Gram-negati
er fish hatcher

Journal of 

Otokune for TV
uality of surfac
River State, Nig

A., Nyarko, 
E. (2011). A 
attern of bacte
sold in the cap

ch Journal of M

dar, M., Ismail,
r, B., &Abedini, 
susceptibility 
s and Listeria m
fish markets. 

Abadi A, Rizva
d Health Organi
otic resistance. B
. 

Esfe MH, Af
single walled c
mance of antifre
mal  conductivi
017 Jun 25;120:3

sue 2, October

the 40 iso
positive. 

malsamy P. Ant
ins isolated fro
applied microb

istant staphyl
961 Jul;14(4):38

ty counts. L
ations; 1997. 

yan R, Gilbert M
antimicrobial 

. 2020 Dec 14;1

te of antibiot
QB Labs. 2020.

am TJ. Ant
ive bacteria is
ries of West B
Fisheries. 201

V. Seasonal chan
ce water in the
geria. Nig J Mic

H., Arthur, 
study of ant

eria isolates in 
pe coast metrop

Microbiology, 6(2

 S., Looi, C. Y., 
A. (2015). Prev
and virulotypi

monocytogenes is
BMC  microb

anov AA, Haer
ization report: c
BioNanoScience

frand M. Effe
carbon  nanotub
eeze: an experim
ity. Applied Th
358-66. 

r 2022

olates 

tibiotic 
m fish 

biology. 

lococci. 
85 

London: 

M, Van 
use in 

10(1):1-

ics in 

tibiotic 
solated 
Bengal, 
11 Jul 

nges in 
e rural 
crobiol. 

S. A., 
tibiotic 
sachet 

polis of 
2), 153-

Wong, 
alence, 
ing of 
solated 
biology, 

rtlé T, 
current 
e. 2019 

ects of 
bes on 
mental 
hermal 

5




