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Abstract

Background: Food borne infections and diseases remain a major cause of morbidity and mortality, particularly among poor/
developing countries. Food products play significant role in the transfer of antibiotic resistance. There is increasing evidence of the
use of antibiotics in fish rearing as growth promoters or curative agents and this could promote antibiotic selective pressure which
results in emergence of resistant organisms in these sea foods. This study is aimed at isolating and determining the spectrum and
antibiogram of bacteria isolated from commerecially available stock fishes in eke Awka market.

Method: The isolated samples were obtained from randomly selected samples of stock fishes using pour plate method and confirmed
with the help of microscopy and biochemical test. The antibiogram of the isolates were examined following Clinical and Laboratory
Standard Institute breakpoints.

Results: A total of 70 samples of stock fishes were collected from the market. Staphylococcus aureus was the most contaminant
(45.7%) in the samples, followed by Klebsiella pneumoniae (41.1%), Bacillus subtilis (30%), Escherichia coli (15.7%), Salmonella typhi
(5.7%) and Pseudomonas aeruginosa (4.3%). The isolates showed resistance to most of antibiotics used. Gentamicin and Ofloxacin
had appreciable activity against all Gram positive isolated bacteria while Gentamicin and Nitrofurantoin having activity against some
Gram negative bacteria.

Conclusion: The study confirmed the presence of antibiotics-resistant bacteria in stock fishes, making it a potential public health

threat. This calls for improved hygienic practices among the fish vendors and there should be rational use of antibiotics in fish

farming.
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Introduction

Fishes as food are important component of our diet, irrespec-
tive of age, economic status, religion and educational background
in Nigeria [1]. The affordability of fish and fish products, in addi-
tion to its nutritional provisions such as animal proteins, poly-sat-
urated fatty acids and micronutrients makes fishes one of the ma-
jor dietary components and of high commercial considerations [2].
Fishes both in their natural habitat or when reared are constantly

exposed to numerous microbes [3]. These microbes, as parasites

create some damages in fish farms and the diseases caused by mi-
crobes are accountable for heavy loss [4]. They ultimately could

cause fish -borne diseases if not properly processed.

There has been an increase in the use of antibiotics (approved
or unapproved) for fish rearing, either as growth promoters or as
curative agents [5,6]. The use of these antibiotics in fishery is a seri-
ous concern to public health [7] with regards to serving as poten-

tial sources for spread of microbial infection and resistance. Several

Citation: Malachy C Ugwu,, et al. “Spectrum and Antibiogram of Bacteria Isolated from Commercially Available Stockfish in Eke-Awka Market, Anambra

Nigeria". Acta Scientific Microbiology 3.10 (2020): 22-26.



Spectrum and Antibiogram of Bacteria Isolated from Commercially Available Stockfish in Eke-Awka Market, Anambra Nigeria

pathogenic organisms such as Staphylococcus aureus, Escherichia
coli, Salmonella spp, Pseudomonas spp, Serratiaspp, Salmonella spp,
Klebsiella spp, Shigella spp and Bacillus spp have been isolated in
fishes in Nigeria [1,8].

Antibiogram study is an important tool for antibiotic resistance
monitoring and provides a review on the resistance pattern over
a period. It also aids in evidence-based selection of antibiotics
for empirical treatment of infections in an area [9]. Several stud-
ies have evaluated the sensitivity of microorganism isolated from
fresh water fish, smoked and frozen fishes in different parts of
Nigeria [8,10,11]. However, there is paucity of information on the
antibiotic sensitivity of microorganisms found in stock fishes in Ni-

geria, and in particular Eke - Awka market South-eastern Nigeria.

This study therefore was designed to determine the spectrum
and antibiogram of bacterial isolates in commercially available

stock fishes in Eke Awka market, Anambra State, Nigeria.

Methods

Seventy (70) randomly selected stock fish, obtained from dif-
ferent vendors in Eke Awka market, Awka, Anambra State, Nigeria
were analyzed for bacteria contamination. The organisms growing
visibly on the Petri dish were isolated, purified by sub-culturing
on a fresh nutrient agar and identified by assessing their colony
characteristics, Gram reaction and biochemical characteristics.
The identified isolates Staphylococcus aureus, Klebsiella pneumo-
nia, Bacillus subtilis, Escherichia coli, Salmonella typhi and Pseudo-
monas aeruginosa were subjected to antibiotic susceptibility test

to evaluate their sensitivity and/resistance profile.
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Antibiogram

Antibiotics susceptibility testing was performed using Kirby-
Bauer disk diffusion method as recommended by Clinical Labora-
tory Standards Institute [12] using the Mueller-Hinton agar, and
the following antimicrobials disks were tested: Ceftazidime 30 pg.
Cefixime 5 pg, Ciprofloxacin 5 pg, Ofloxacin 5 pg, Gentamicin 10 pg,
Amoxicillin/Clavulanate 30 pg, Nitrofurantoins 300 pg. The bacte-
ria isolates were diluted in saline to obtain turbidity equivalent to
0.05 McFarland standard. Aliquots were seeded by swabbing on
Mueller-Hinton agar plates, with subsequent application of the an-
tibiotic disks. The plates were incubated at 37°C and interpreted
via inhibition zone diameter (IZD) according to the CLSI.

Results

The samples of stock fishes collected from the market were
tested to determine the spectrum and Antibiogram of some poten-
tial bacterial isolates. The isolated bacteria were identified using
Gram reaction, colony characteristics and biochemical test. Table 1
shows the isolated bacterial to be Staphylococcus aureus (41.1%),
Klebsiella pneumonia (34.3%), Bacillus subtilis (30.0%), Escherichia
coli (15.7%), Salmonella typhi (5.7%) and Pseudomonas aeruginosa
(4.3%). Table 2 and 3 shows the results of antibiogram of the iso-
lates from stock fish using the disc diffusion assays. S. aureus, and
B. sutilis showed a good level of sensitivity (> 70%) to Gentamicin
and Ofloxacin. While S. aureus had fairly good susceptibility to Ce-
furoxme, 43.8% and Amoxicilli/Clavulanate, 46.9%. Both isolates

were highly resistant to Ceftazidine, Ceftriaxone and Cloxacillin.

Among the Gram negative organisms, E. coli had the best suscep-

tibility profile than the other isolates. All Gram negative organisms

Features S. aureus K. pneumonia B. subtilis E. coli S. typhi P. aerugiosa
Colony characteristics | Golden yel- Pink mucoid Milky raised Small circular Black shinny Bright green
low colonies large colonies | opaque colonies | opaque colonies colonies
Gram character Positive Negative positive Negative Negative Negative
Microscopic features Purple cocci Short oval rod Slender purple Short red rod Slender rod Long red slen-
clusters rod der rod
Catalase test Positive _ Positive _ Positive Positive
Oxidase test Negative _ Positive _ Negative Positive
Indole test _ Negative Positive Positive _ _
Citrate test _ Positive _ Negative _ _

Table 1: Identification features of the isolates.
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et Staphylococcus aureus Bacillius subtilis
S (%) I (%) R (%) S (%) I(%) R (%)
CRX 43.75 6.3 50..0 3.0 1.0 17.0
CTZ 0 0 100.0 0 0 21.0
AUG 46.9 12.5 40.6 4.0 0 17.0
GEN 93.8 3.1 3.1 19.0 0 2.0
CEF 9.4 28.1 62.5 1.0 2.0 18.0
ERY 12.5 219 65.6 5.0 9.0 7.0
CLOX 6.3 15.6 78.1 0 1.0 20.0
OFX 78.1 15.6 6.25 12.0 4.0 5.0
Table 2: Susceptibility profile of Gram positive isolates.
Key: S: Susceptibility; I: Intermediate; R: Resistance.
Agents K. pneumonia E. coli S. typhi P. aeruginosa
S(%) | 1(%) R(%) | S(%) | I(%) | R(%) | S(%) | I(%) | R(%) | S(%) | I(%) | R(%)
OFX 17.2 31.0 51.7 54.5 18.2 27.3 0 0 100 333 0 66.6
AUG 0 17.2 82.8 63.6 27.3 9.1 0 0 100 0 0 100
NIT 10.3 27.6 62.1 90.9 9.1 0 0 25 75 333 333 333
CPR 10.3 10.34 79.31 54.5 27.3 18.2 0 100 0 66.6 333
CTZ 0 0 100 9.1 45.5 45.5 0 100 0 0 100
CRX 0 0 100 9.1 45.5 45.5 0 0 100 0 0 100
GEN 31.0 20.7 48.3 81.8 0 18.2 0 50 50 0 333 66.6
CXM 0 0 100 0 9.1 90.9 0 0 100 0 0 100

Table 3: Susceptibility profile of Gram negative isolates.
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Key: Ceftazidime (CTZ); Cefuroxime (CRX); Cefixime (CXM);Ciprofloxacin (CPR); Ofloxacin (OFX);Gentamicin (GEN); Amoxycillin/Clavu-
lanic acid (AUG); Nitrofurantoin (NIT); Ceftriaxone (CEF) Erythromycin (ERY); Cloxacillin (CLOX). S: Susceptibility; I: Intermediate; R:

had high susceptibility to Nitrofurantoin, Amoxicillin-clavulanic

acid, Ofloxacin, Ciprofloxacin and Gentamicin.

Discussion

Bacteriological studies are important for actual disease diagno-
sis and identification of food borne pathogens. The present study
was aimed at isolating and determining the Antibiogram profile of
some potential organisms in stock fishes sold in Eke-Awka market
Anambra Nigeria. When considered from the public health stand
point, growth and presence of potential harmful microorganisms
in commercially sold stock fishes is unacceptable and presents a
public health threat.

The observed high occurrence of S. aureus in this study could
be attributed to its wide range of habitats including human body
parts, which may be a source of contamination for the sea food.
The presence of these isolates could indicate poor hygiene during
handling and processing of the fish [13]. In addition, the presence
of Gram negative organisms E. coli, K. pneumonia, S. typhi, P. aeru-
ginosa could mean potential fecal contamination of the food prod-
ucts. Thus, proper cooking is needed to avert the likelihood of food

poisoning.

The results of the antibiotic susceptibility profiling, shows that

S. aureus and B. subtilis had good sensitivity to Gentamicin and
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Ofloxacin, having the highest IZD than other antibiotics used. Mod-
erate to total resistance was also recorded for S. aureus against
other antibiotics. S. aureus resistance to Erythromycin may have
possibly be due to production of the enzyme erythromycin ester-
ase, enzymatic inactivation of active efflux pump as well as chemi-

cal degradation [14].

Except E. coli all the Gram negative isolates showed poor sus-
ceptibility to all antibiotics tested. E. coli showed the highest sus-
ceptibility to Gentamicin, Nitrofurantoin and Ciprofloxacin with
susceptibility of 81.5%, 90.9%, and 81.8% respectively. Gentami-
cin comes in parental forms as oral route/dosage form is mostly
restricted by pre-systemic degradation and/or poor penetration
across the gut wall [15]. The injectable forms discourage its mis-
use because of difficulty in its administration and its invasive na-
ture [16] and this could explain its good inhibitory activity against

some of the isolates.

Conclusion

Sea food such as stock fishes are potential vectors in the trans-
mission of overt or opportunistic pathogenic microorganisms
as well play a role in the spread of multidrug resistant bacterial
strains. Isolation of bacteria especially resistant strains should

raise public health concern.
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