Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Advancesin Applied Science Resear ch, 2016, 7(5):7-12

Library
| SSN: 0976-8610
CODEN (USA): AASRFC

Compar ative effect of biofilm and ESBL production on antibiotic
susceptibility of bacteriaisolates from Clarias gariepinus

'Oyinloye J. M. Adedeji, *Olagbemide P. Taiwo, *Oladele Aderonke,
Diyaolu D. Olusegun and “Babalola B. Teniola

!Biological Sciences Department, Afe Babalola Ursitgr Ado Ekiti, Ekiti State, Nigeria
“Mathematical and Physical Sciences DepartmentBatealola University, Ado Ekiti, Ekiti State, Nigeri

ABSTRACT

Sixty six bacteria isolates from three organs (skut and gills) of Clarias gariepinus, African &iah, were tested
for the production of biofilm and extended spectimmta-lactamase (ESBL) using conventional methBdsitive
isolates for the production of either or both fastavere subjected to antibiotic susceptibility tesll bacteria
producing either or both factors were multidrug istant (MDR). The fluoroquinolones (ofloxacin and
ciprofloxacin) were highly potent against all ist#da at 100%, closely followed by gentamycin at 86.However,
resistance were recorded at high rates to augmentfixime, cefuroxime and ceftazidime at 100%6%9.85.1%
and 74.6% respectively. A test of statistical digance on the effect of either or both factorshie number of drugs
resisted using t-test at p<.05 reveal that theraassignificant difference between the effects®BIE biofilm and
ESBL-biofilm production among the isolates. Howgewehigher mean was observed among biofilm producer
compared to ESBL and ESBL-biofilm.
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INTRODUCTION

Biofilm is a densely packed multicellular commuedti of microorganisms attached irreversibly to daser or
interface. These micro-colonies may enclose comtiesnof bacterial cells that may be composed of @nmore
species, and depending on the species involvednitm-colony may be composed of 10 — 25% of cafid 75 —
90% of extracellular polymeric substances (EPS)risndgl5]. Biofilm formation begins with the adhesioof
microbes to surfaces (be it biotic or abiotic) asubsequent processes established the microorgarisras
irreversible adhesion [26]. The advantages of biofre numerous to bacteria, especially in regéodsrotection
from antibiotics, disinfectants and dynamic enviremts [15]. Biofilms are also extraordinarily rearg to
phagocytosis, which makes their eradication frormdj hosts difficult [6, 23]. Antibiotic and immun@sponse to
biofilm producers rarely resolve the effects offihins on living hosts [9, 25], and may even causenune complex
damage to the surrounding tissues [17]. In humadicime, bacteria in biofilms have been reporteddose therapy
resistance, recurrent and chronic nosocomial ildest[37], while in veterinary medicine, a hostbidfilm formers
have been reported to resist very potent antilsaither in combinations or singly.

In the mid-1980s, a new group of enzymes, the ederspectrunp-lactamases (ESBLs), was detected (first
detected in 1979) [34]. ESBLs are beta-lactamakas liydrolyze extended-spectrum cephalosporins with
oxyimino side chain. These cephalosporins includétaxime, ceftriaxone, and ceftazidime, as welltias
oxyimino-monobactam aztreonam. Over the years, staagie to cephalosporins among members of
enterobacteriaceae has increased mainly due teptieading of Extended-spectriixLactamases (ESBL) [5, 29,
38-39]. This resistance increases morbidity andtalitr in infected individuals by hampering the gdate
provision of effective chemotherapy therefore mgkieatment more costly [1, 14]. The productiore&BL can be
plasmid-mediated or chromosomal in origin. Plasorignted ESBLs are often acquired by transfer ofetje-
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related information from one organism to anothed an often codes for resistance determinants toeroth
antimicrobial agents; hence, multidrug resista®R) is expected of ESBL-producing isolates [3, Hbwever,
most of these isolates have been reported suskeptibcephamycins, cabapenems and related compd@6is
Many reports have been made on effects of ESBLuymtizh in drug susceptibility especially among eolbacteria
and from different clinical sources [3, 4, 12, 28, 31, 40], as well as animal feed [42].

This study examines the effects of biofilm, ESBIldancombination of biofilm-ESBL production amongl&es in
drug susceptibility.

MATERIALSAND METHODS

Sample Analysis

Each of the specimens was dissected asepticaligniove the gut, gills and skin. Each organ waseuldn sterile
beaker containing 5ml sterile distilled water amgovously shaken to allow the content to dissociate/ater. For
bacteria count, 1ml was taken and serially dilutedl® from which pour plate method was carried out using
nutrient agar. After incubation at %7 for 24 hours, counts were taken and expressedlamy forming units (CFU)
per milliliter (ml). One (1) ml of the original spension was streaked on the surfaces of freshigapeel Eosin
Methylene blue agar (EMB), Trypticase soy agar (J,%d Macconkey agar (MAC) respectively. The Hatere
incubated aerobically at 37°C for 24hours and regm&ative colonies emerging from the plates wemiggd
according to their cultural characteristics, pedfiby repeated sub—culturing and maintained onogpiaite agar
slants as stock culture. All isolates were charad using standard microbiological and biocheiieats [10].
Bacterial isolates were identified with the help Bérgey’s Manual of Determinative Bacteriology aodline
Gideon Informatics (1994-2015) [20].

Biofilm Detection
Biofilm production in isolates was detection usthg Congo Red Agar (CRA) method [19].

Extended spectrum beta-lactamase test

The double disc synergy test (DDST) [43] was emptbyOrganisms to be tested were spread on Mueilgoh
Agar plates using sterile swab sticks and allowedabsorb. Three antimicrobial disks (ceftriaxoneu@0
amoxicillin/clavulanic acid 30 pg and ceftazidim@ |3g) were placed 25mm apart, with amoxicillin/clEnic acid
in the middle, using sterile forceps. The platesewacubated aerobically at 3¢ and later the zones of inhibition
were measured and interpreted according to Climindl Laboratory Standards Institute [43]. The iegtositive if,
after 24-hour incubation, the zone of inhibitionketween the disks is enhanced>¥mm, giving a dome/egg
shape.

Antibiotic susceptibility test

All the isolated organisms were tested for antibistisceptibility by Kirby-Bauer disc diffusion nietd on Mueller-
Hinton agar. This was carried out by making an espread of 0.5 McFarland standard suspension optine
isolates on prepared Mueller-Hinton agar usingilstawab sticks and aseptic placement of the anitds discs
using sterile forceps. The plates were incubatedbéeally at 37 C for 24 hours after which the zones of inhibition
were measured and interpreted according to Clirdcal Laboratory Standards Institute (CLSI) [48htibiotics
used are Augmentin (3@), Ofloxacin (fug), Gentamicin (10g), Nalidixic acid (3Qg), Nitrofurantoin (20Qg),
Amoxycillin (25ug), Tetracycline (2bg) for gram negative isolates and Augmentinu@®Q Cotrimoxazole (2g),
Erythromycin (ug), Gentamicin (10g), Streptomycin (10g), Tetracycline (10g) and Chloramphenicol (19) for
gram positive isolates.

RESULTSAND DISCUSSION
A total of sixty three isolates were isolated, elwderized and identified from the different orgaristhe fishes.
Details of the bacterial isolates are listed in [€ab. Escherichia colihad the highest occurrence, 17 (25.8%)

followed by Klebsiella oxytocal0 (15.2%); both having the highest number ofaiss producing biofilm, ESBL
and both.
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Table 1. Frequency of bacterial isolates per organ

. Fish Organs

Isolated bacteria Gut (%) Skin (%) _Gills (%)
Escherichia coli 6 (28.5) 5(22.7) 6(25)
Klebsiella oxytoca 5(23.7) 3(13.7) 2(8.3)
Proteus vulgaris 3(14.3) 0 (0) 1(4.2)
Enterobacter aerogenes 1(4.8) 0(0) 1(4.2)
Shigella sonnei 1(4.8) 1(4.5) 1(4.2)
Enterobacter cloacae 1(4.8) 1(4.5) 0 (0)
Shigella flexneri 3(143) 2(9.2 3(12.4)
Prevotella pallens 0(0) 2(9.2) 1(4.2)
Chromobacterium violaceum 0 (0) 1(4.5) 0 (0)
Providencia rettgeri 0(0) 2(9.2) 2(8.3)
Porphyromonas macacae 0(0) 1(4.5) 0(0)
Pantoea agglomerans 0 (0) 1(4.5) 14.2)

Pseudomonas oryzihabitans 0(0) 1(4.5) 0(0)
Chryseobacterium indologene 0 (0) 0(0) 1(4.2)

Erwinia chrysanthemi 0 (0) 0 (0) 14.2)
Citrobacter koseri 0(0) 0(0) 3(12.4)
Rhodococcus gordoniae 1(4.8) 0(0) 0(0)
Kytococcus schroeteri 0 (0) 1(4.5) 0 (0)
Luteococcus sanguinis 0 (0) 1(4.5) 1(4.2)

In all isolates, 49 (74.2%) produced biofilms onAR8 (27.3%) produced ESBL, while 13 (19.7%) proetl both
biofilm and ESBL (Table 2). The least number ofglruesisted in all categories were three, and amam of six.
Bacteria isolates and the numbers of drugs resistedetailed in Table 3.

Table 2. Frequency of bacterial isolates per factor

I solated bacteria Factor
Biofilm ESBL Biofilm-ESBL
Escherichia coli 15 5 4
Klebsiella oxytoca 9 3 2
Proteus vulgaris 3 2 2
Enterobacter aerogenes 1 0 0
Shigella sonnei 1 2 1
Enterobacter cloacae 2 1 1
Shigella flexneri 6 0 0
Prevotella pallens 1 0 0
Providencia rettgeri 4 1 1
Porphyromonas macacae 1 0 0
Pantoea agglomerans 2 1 1
Chryseobacterium indologene 1 0 0
Erwinia chrysanthemi 1 0 0
Rhodococcus gordoniae 1 1 1
Kytococcus schroeteri 0 1 1
Luteococcus sanguinis 1 1 0

Table 3. Number of drugsresisted per factor

Drugsresisted per factor
Biofilm alone ESBL alone Biofilm-ESBL
Escherichia coli 3 3 3
Klebsiella oxytoca
Proteus vulgaris
Enterobacter aerogenes
Shigella sonnei
Enterobacter cloacae
Shigella flexneri
Prevotella pallens
Providencia rettgeri
Porphyromonas macacae
Pantoea agglomerans
Chryseobacterium indologene
Erwinia chrysanthemi
Rhodococcus gordoniae
Kytococcus schroeteri
Luteococcus sanguinis

|solated bacteria
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The highest number of drugs resisted (6 drugs)akasrved irK. oxytoca(producing ESBL alone}. vulgarisand
E. chrysanthem{producing biofilm alone). HoweveE. cloacae and K. oxytoc@sisted the highest number of
drugs (5 drugs) while producing both biofilm andBEESactors.

Antibiotic susceptibility test showed the fluorogaiones as the best drug against all isolates @%1dollowed
closely by gentamycin at 85.1%. Low potency agaiatisolates was observed with augmentin, cefixime
cefuroxime and ceftazidime (Figure 1).
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Legend: S-sensitive, R-resistant, caz-ceftazidifiuecefuroxime, gen-gentamycin, cfm-cefixime, fdéixacin, aug-augmentin, nit-nitrofurantoin,
cipro-ciprofloxacin

Figure 1. Percentage susceptibility of isolates

Statistical analyses reveal no significant diffeemmong the means of drugs resisted by isolateuping either
or both of the factors g .05. However, a higher mean of drugs resistedsgas in biofilm producers.

A boxplot of the effect of both ESBL and biofilmgatuction in relation to drug resistance is plotted.

The ability of bacteria to form biofilms helps thacterium to survive in hostile environments wittiie host and is
considered to be responsible for chronic or penstsnfections [13]. Several studies have showh ttiea formation
of slime and biofilms by organisms causing cathatsociated and nosocomial infections is associattd the

presence of the icaA and icaD genes [7-8, 41]. taltof forty nine (74.2%) bacteria isolates werdedted as
biofilm producers using Congo red agar method. daih Agarwal [22] evaluated the phenotypic Congd Rgar

and microplate test in biofilm detection and codeld that both tests demonstrated good sensitinidyspecificity

in the detection of microorganisms that producedilbis. Of high importance to food industry arefilios as they
occur on various food contact surfaces like staBlsteel, rubber, glass, conveyor belts etc. Maathogenic
biofilm formers have been reported as common coimi@mts in food industries [16, 27-28, 32, 35] anchuman
medicine, bacteria in biofilms have been reporedduse therapy resistance, recurrent and chrasocemial

infections [37], while in veterinary medicine, ashaf biofilm formers have been reported to resety potent
antibiotics either in combinations or singly.

The increasing resistance to broad spectrum cegbhalims amongst enterobacteria especigllyoli, Salmonella
andKlebsiellaspecies predominantly due to the production of ESBave been reported from different countries
[5, 11, 24, 31, 39]. In Nigeria, many reports orBESsolates from clinical diagnosis are availablenfi different
researchers and in different parts of the couttano, Benin, Lagos and Enugu [2, 3, 18, 21, 40js Btudy reports

a total of 18 (27.3%) ESBL isolates. These isolaresoften in the environment and sometimes thrdughan and
animal agencies; they contaminate foods; plantgnals and their products. Plasmids responsible ESBL
production in bacteria have also been reportedatoycgenes responsible for resistance to other diagses,
therefore antibacterial drug options in the treathwd patients infected by ESBL-producing isolades very limited
[36].
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Boxplot of Number of Drugs resisted by BROFILM
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Figure 2. Boxplot chart
CONCLUSION

This study re-enact the importance of bacterial amimicrobial surveillance especially from aninfadd and their
products for food safety. A necessary and importaohitoring of use of antimicrobials in animal feedd
veterinary medicine will help safeguard multidregistance factors in bacterial isolates.
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