-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

Croatian Journal of Fisheries, 2020, 78, 99-103
J.J. Ngiam et al. (2020): Antimicrobial resistance of Salmonella spp.

DOI: 10.2478/cjf-2020-0010 CODEN RIBAEG ISSN 1330-061X (print)
1848-0586 (online)

§ sciendo

ASSESSMENT OF ANTIMICROBIAL RESISTANCE OF Salmonella spp. ISOLATED FROM
FARMED ASIAN CLAM Corbicula fluminea

Jing Jing Ngiam?, Yusof Akrimah?, Eh Rak Aweng?, Seong Wei Lee"

1 Faculty of Agro-based Industry, University Malaysia Kelantan, Jeli Campus, Locked bag No. 100, 17600 Jeli
Kelantan, Malaysia

2 Faculty of Earth Science, University Malaysia Kelantan, Jeli Campus, Locked bag No. 100, 17600 Jeli Kelan-
tan, Malaysia

*Corresponding Author, Email: leeseongwei@yahoo.com

ARTICLE INFO ABSTRACT
Received: 19 June 2019 In the present study, Salmonella spp. was successfully isolated from Asian
Accepted: 10 February 2020 clam Corbicula fluminea by using Xylose Lysine Deoxycholate (XLD) selective

agar. Atotal of 200 bacterial colonies from live Asian clams wereisolated and
subjected to antimicrobial sensitivity test by using disc diffusion method.
A total of 18 antibiotics was applied in the present study, namely oxolinic
acid, nalidixic acid, erythromycin, tetracycline, doxycycline, oleandomycin,
oxytetracycline, spiramycin, ampicillin, kanamycin, fosfomycin, florfenicol,
lincomycin, novobiocin, chloramphenicol, amoxycillin, flumequine and
sulphamethoxazole. The findings of the present study showed that total
antibiotic sensitive case for Salmonella spp. isolated from C. fluminea
sample was 50% or 1800 cases. This was followed by antibiotic resistance
case 45% or 1620 cases and intermediary antibiotic sensitive case (5%
or 180 cases). Based on the results of the present study, tetracycline,

fg!:’;;‘::' doxycycline, oxytetracycline and flumequine showed the highest inhibition
Corbicula fluminea of isolated Salmonella spp. The multiple antibiotic resistance (MAR) index
Salmonella spp. was 0.36, indicating the sampled clams were highly exposed to the tested
antibiogram antibiotics.
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INTRODUCTION

Asian clam Corbicula fluminea is a freshwater bivalve
mollusc species from the family Corbiculidae, native
to Southeast Asia, Africa and the Mediterranean. C.
fluminea can widely be found in Asia and it is consumed
as food and human health supplement due to its nutrition
profile. This species is a filter feeder and accordingly could
accumulate toxic substances or different microorganism
in high concentration in case they are present in aquatic
environment (Menninger, 2013). In spite of the fact,
Salmonella was found responsible for food-associated
illnesses around the world with hundreds of outbreaks
occurring in developing countries every year (Martinez-
Urtazaetal., 2003; Martinez-Urtaza et al., 2004; Zhao et al.,
2006). Incidences of Salmonella spp. in seafood reported
worldwide were associated with outbreaks of fever,
nausea, vomiting and diarrhoea. These contaminations
of seafood caused by Salmonella spp. is of great concern
to public health in the investigated area, as there was a
total of 604,000 deaths reported from diarrheal disease in
South East Asia in 2002 (Hamdan et al., 2008). Currently,
information on Salmonella spp. accumulation in C
fluminea is still scarce and this study was conducted to
obtain information on the Salmonella spp. abundance in
Asian clam with emphasis on its antimicrobial resistance
in the investigated geographical area. These findings will
allow better understanding of antimicrobial substances
application in the treatment of Salmonella infection
diseases in humans, as well as they will provide the
information on the quality of bivalve farming/harvesting
areas in this region.

MATERIALS AND METHODS

A total of 80 Asian clams Corbicula fluminea (weight:
15.29+0.31 g; length: 15.46+0.11 mm) were randomly
sampled from the farm located at University Malaysia
Kelantan Jeli Campus. Water from the farm was sampled
and water parameters, i.e. temperature, dissolved oxygen,
pH and salinity, were measured by using multiparameter
(YSI, USA) and recorded as 27.0°C, 7.06 mg/L,7.88 and
0.03ppt, respectively. The flesh of C. fluminea was
aseptically removed and homogenised manually (Asai et
al., 2008). A ten-fold serial dilution is prepared by using
1 ml of homogenised flesh with addition of 9 ml 0.85%
physiological saline (Lee et al., 2010). The analyses were
performed in triplicate.

For bacteria isolation and identification, 100 ul of ten-
fold serial diluted samples were spread onto Xylose
Lysine Deoxycholate (XLD) plates (Oxoid, England). All
the inoculated plates were incubated at 27°C for 24 h in
an incubator (Jeiotech, Korea) (Lee et al., 2010). Bacteria
colonies were counted and expressed as colony forming
units (CFU/ml) for both samples. The formula is as
followes (Chouhan, 2015):

100

Number of colonies counted x Dilution factor
Number of CFU/ml =

Volume of sample taken

The bacteria colonies which grew on the XLD plates were
further selected for identification by using commercial
identification kit (BBL, USA).

Antibiotic sensitivity test. The identified bacterial isolates
were cultured in Tryptone Soy Broth (TSB) (Himedia, India)
and incubated for 24 h at 27°C in an incubator (Jeiotech,
Korea). The bacteria solutions were then swabbed on
Tryptone Soy Agar (TSA) (Himedia, India) using disc
diffusion method. Tested antimicrobial substances were:
doxycycline (30 pg) DO 30, lincomycin (15 pg) MY 15,
oxolinic acid (2 pg) OA 2, nalidixic acid (30 pg) NA 30,
flumequine (30 pg) UB 30, florfenicol (30 pg) FFC 30,
oxytetracycline (30 ug) OT 30, sulphamethoxazole (25 pg)
RL 25, ampicillin (10 pg) AMP 10, oleandomycin (15 pg) OL
15, chloramphenicol (30 pg) C 30, erythromycin (15 ug)
E 15, spiramycin (100 pg) SP 100, fosfomycin (50ug) FOS
50, tetracycline (30 pg) TE 30, amoxycillin (25 ug) AML
25, kanamycin (30 pg) K 30 and novobiocin (30 pg) NV 30
(Oxoid, England). Interpretations of the results were done
in accordance with standard measurement of inhibitory
zones in millimetres (mm) as sensitive (S), intermediary
sensitive (I) and resistant (R).

Multiple antibiotic resistance index. Multiple antibiotic
resistance (MAR) index of the bacteria colonies were
calculated based on the formula (Lee et al., 2010):

MAR index = X / (Y x Z)

X = total of antibiotic resistance cases
Y = total of antibiotics used in this study
Z = total bacteria isolates.

MAR index value that equals to or is less than 0.2 means
that tested antibiotics were seldom or never used for the
treatment of the samples. Meanwhile, MAR index value
higher than 0.2 indicate the tested samples were highly
exposed to tested antibiotics (Lee et al., 2010).

RESULTS

A total of 200 bacterial isolates of Salmonella spp. was
successfully isolated and identified from 80 live Asian
clams. The total plate count of bacteria from C. fluminea
tissue sample was 7.85x107 colony farming unit (CFU)/
ml. In the present study, total antibiotic sensitive case for
Salmonella spp. isolated from C. fluminea sample was 50%
or 1800 cases. This was followed by antibiotic resistance
case 45% or 1620 cases and intermediary antibiotic
sensitive case (5% or 180 cases) (Fig 1). Tetracycline,
doxycycline, oxytetracycline and flumequine were found to
effectively control all present bacterial isolates. Whereas,
oleandomycin, sulphamethoxazole and lincomycin failed
to control any present bacterial isolates. Intermediary
sensitivity was reported only for nalidixic acid (10%),
spiramycin (40%) and kanamycin (40%). Most (90%) of the
present bacterial isolates were sensitive to oxolinic acid,
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nalidixic acid, chloramphenicol and florfenicol, whereas
more than 60% of the present bacterial isolates were
sensitive to novobiocin, erythromycin, ampicillin and
fosfomycin. Recorded MAR index was 0.36.

Antibiotic susceptibility of Salmonella spp. isolated from C.
fluminea tissue sample

i Sensitive (S)

Percentage (%)

Intermediary
sensitive (1)

Resistant (R)

Antibiotics
Fig 1. Antibiotic susceptibility of Salmonella spp. isolated
from tissue sample of Asian clam Corbicula fluminea

R —resistant, | — intermediary sensitive, S — sensitive
DISCUSSION

The prevalence of Salmonella spp., human pathogen
bacteria of fecal contamination origin, in seafood such
as mussels (Mytilusgallo provincialis) (Mannas et al.,
2014), oysters (Martinez-Urtaza et al., 2003), fish parts,
raw crustacean (Heinitz et al., 2000), short-necked clam
(Orbicularia orbiculata) (Hamdan et al., 2008) and Asian
seabass (Lates calcarifer) (Lee et al., 2010) poses risk to
consumers. This bacteria is reported as one of the main
etiological agents of human gastroenteritis (Costa et
al., 2012). According to Heinitz et al. (2000), Salmonella
spp. incidence from fish or shellfish that led to outbreak
was found in 8 of 160 outbreaks. However, far too little
attention has been paid to the incidence of Salmonella in
seafood from Malaysia. Only one study on the presence
of Salmonella spp. from freshwater Asian seabass (Lates
calcarifer) (Lee et al., 2010) could be found. In this study, a
high population of Salmonella spp. was found in sampled
C. fluminea tissue. This may be due to bacteria uptake
from their filter feeding activity. The high bacteria count
found in C. fluminea tissue sample indicated that raw or
undercooked C. fluminea should be avoided as it will pose
health risk to consumers (Hamdan et al., 2008). However,
further study should be conducted to find out factors
that lead to a high concentration of Salmonella spp. C.
fluminea flesh.

In the present study, only tetracycline, doxycycline,
oxytetracycline and flumequine were found to be able to
control all isolated Salmonella spp. effectively. Thus, the
findings suggested that these antibiotics should be used
for the treatment of Salmonella spp. infection diseases in
case that they are caused by consumption of C. fluminea.
Tetracycline, doxycycline and oxytetracycline are under
the same group of antibiotics. Hence, we may conclude
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that Salmonella spp. was susceptible to this group of
antibiotics. Doxycycline is a tetracycline antibiotic. It is
commonly used in bacterial infection in humans, whereas
tetracycline and oxytetracycline are antibiotics commonly
used in aquaculture. These antibiotics have been banned
in shrimp farming due to misuses and overuses in Malaysia
(Lee & Wendy, 2012). Flumequine is a common antibiotic
widely used in aquaculture (Rogstad et al., 1993), cattle
(Mevius et al., 1990) and poultry (Mirzaie et al., 2010).
This antibiotic can degrade in fish pond by the exposure
of fish pond sediment to sunlight (Lai & Lin, 2009). The
effectiveness of flumequine in controlling various bacteria
and the fact that it is easily degraded in the environment
are the reasons for its frequent use in bacteria disease
treatment.

High MAR index is indicating that Salmonella spp.
accumulated in the sampled clams by their filtration
activities (or filter feeding) was highly exposed to the
tested antibiotics. Many studies have similar findings in
the literature. For example, Lee et al. (2009) reported
that bacteria from American bullfrog (Rana catesebeina)
exhibited high MAR. Lee & Wendy (2011) shared similar
findings which revealed that this bacteria isolated from
wild Asian seabass performed high MAR index. MAR
index presents a preliminary tool which uses bacteria
as bioindicator in order to detect the level exposure
of animals or environment to the antibiotic residues.
However, further studies need to be carried out for
example analysis of antibiotic residues in animal tissues
by using atomic absorption spectroscopy (AAS) for
confirmation before reaching a conclusion.

CONCLUSIONS

High accumulation of Salmonella spp. was found in the
samples of C. fluminea flesh from Malaysia. Antimicrobial
sensitivity tests showed that tetracycline, doxycycline,
oxytetracycline and flumequine are the best antibiotics in
controlling Salmonella infections in this area.
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SAZETAK

PROCJENA ANTIMIKROBNE OTPORNOSTI Salmo-
nella spp. IZOLIRANE 1Z AZIJSKOG SKOLJKASA
Corbicula fluminea 1Z UZGOJA

U ovom istrazivanju, Salmonella spp. je uspjesno izolirana
iz azijskog skoljkasa Corbicula fluminea primjenom Ksiloza
Lizin Deoksiolata (XLD) selektivnog agara. Ukupno je
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izolirano 200 bakterijskih kolonija iz Zivih azijskih Skoljkasa
i podvrgnuto ispitivanju osjetljivosti na antimikrobne tvari
primjenom disk difuzije. U istraZivanju je primijenjeno
ukupno 18 antibiotika, i to: oksolinska kiselina,
nalidiksicna kiselina, eritromicin, tetraciklin, doksiciklin,
oleandomicin, oksitetraciklin, spiramicin, ampicillin,
kanamicin, fosfomicin, florfenikol, linkomicin, novobiocin,
kloramfenikol, amoksicilin, flumekvin i sulfametoksazol.
Rezultati ove studije ukazali su da je ukupni uzorak
osjetljivih na antibiotike za Salmonella spp. izolirane iz
uzorka C. fluminea bilo 50% ili 1800 slucajeva. Potom su
uslijedili slucajevi rezistencije na antibiotike od 45%ili 1620
slucajeva i posredno osjetljivih na antibiotike (5% ili 180
slucajeva). Na temelju rezultata, tetraciklin, doksiciklin,
oksitetraciklin i flumekvin pokazali su najvecu inhibiciju
izolirane Salmonella spp. Indeks viSestruke rezistencije
na antibiotike (MAR) bio je 0,36, Sto ukazuje da su uzorci
Skoljkasa bili visoko izloZeni testiranim antibioticima.

Kljuéne rijeci: Azijski Skoljkas,
Salmonella spp., antibiogram

Corbicula  fluminea,
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