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Prevalence of Salmonella in Seafoods And Its Resistance

to Drugs

ABSTRACT

Salmonella are non-spore forming, predominantly maotile enterobacteria with peritrichous
flagella (all around the cell body). They are intracellular pathogens causing illness. They
usually invade only the gastrointestinal tract.and cause Salmonellosis. Humans become
infected most frequently through contaminated food or, water. Seafoods are mostly
associated with Salmonella infections,This ‘study.therefore was carried out to isolate
Salmonella and determine the antibiotic sensitivity,patterns of the Salmonella isolates from
seafoods associated with food-borne diseases. These seafoods were obtained from three
different selected markets withimiRort:Harcourt Metropolis, Rivers State. A total of three
(3) seafood samples were collected at random: from each of the market. The samples were
put through standard microbiological techniques.The result of total heterotrophic bacterial
counts showed that Prawn from Mile 1. market had high count of 2.06x10%cfu/g while Crab
from Creek Road market had the least count of 1.15x10%cfu/g. The result of total coliform
count showed that Crab from Mile'1 market had the highest count of 2.86x10° cfu/g while
Periwinkle from Creek Road market had the least count of 2.30x10°cfu/g. Also, the result
of salmonella shigella count;showed that Periwinkle from Mile 1 market had the least count
of 0.76x10°cfu/g “while Crab from Creek Road market had the highest count of
2.80x10°cfu/g. Characteristics of bacterial isolates from the seafoods showed that Proteus
sp., Bacillus spp., Pseudomonas sp., Micrococcus sp., Staphylococcus aureus, Escherichia
coli;iand Salmonella spp. were present and identified from the samples. The result of the
antibiotic susceptibility pattern of the Salmonella isolatesshowed that all theisolates were
100%susceptible to Tarivid, Peflacine, Septrine and Ciprofloxacin while they exhibited
100% intermediate sensitivity or resistance to the other antibiotics such as Ceporex,
Nalidixic acid, Ampicillin, Gentamycin, Streptomycin, and Augmentin. The result of the
multidrug resistance index of 3 (100%) of the 3 Salmonella isolates had a MAR index >
0.2.Thepresence of these organisms in seafood could pose threat of food-borne infection as
well as resistance to some commonly used antibiotics. Enforcement of existing laws
associated with food storage, preparation and hygiene should be done in order to prevent or
reduce these food-borne diseases such as salmonellosis.

Keywords: Salmonella, Seafoods, Prevalence, Antibiotic Resistance.

/,«»—'{Comment [U1]:




INTRODUCTION

[Salmonellais a rod-shaped bacillus and are gram-negative bacteria of the family

Enterobacteriaceae. It was named after Daniel Elmer Salmon (1850 — 1914), an American
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predominantly motile enterobacteria with peritrichons flagella (all around the cell body)
(Fabregaet al., 2013). They are chemotrophs, obtaining their energy from oxidation and
reduction reactions using organic sources. They are facultative aerobes; capable of
generating ATP with oxygen (aerobically) when it is available, using other electron
acceptors for fermentation anaerobically (Hung et al., 2017).Salmonella are well known
pathogens highly adaptive and capable of causing disease in humans and-animals:.The three
species of Salmonella are Salmonella enterica, Salmonella typhimuriumand Salmonella
bongori. S. enteric is further divided into six sub species which“are:‘gnterica (serotype 1),
salamae (serotype Il), arizonae (llla), diarizonae (l1lb), hontenae (1V).and indica (V1)
(Janda and Abbott, 2006). The former serotype (V) was bongori, which. is now considered
its own species (Su and Chiu, 2007). It was estimated that Salmonella species are the cause
of over 70 million of diarrhea-associated diseases in.the:world with 85% of those cases
being linked to food (Hung et al., 2017). Most ‘infections are due to ingestion of food
contaminated by animal feaces, or by human feaces, suchas by a food-service worker at a
commercial eatery. Seafood sources are: predominantly associated with Salmonella
(Hurtado et al., 2017). Antibiotic resistance in Salmonella is a major concern for public
health safety. More focus is required to target them in-humans’ foods supply (CDC, 2004).
The mechanism of antibiotic resistance canbe due to the modification or destruction of the
antimicrobial agent, pumping the antimicrobial agent out from the cell by efflux pumps,
modification or replacement ‘of the antibiotic target and decrease in cell membrane
permeability (Hurtado et al., 2017).Thus, Salmonella develops resistance mechanisms by
developing mutations in the:gene locations of target proteins or acquiring mobile genetic
elements resistance genes:such as plasmid, integrons and transposons, which are readily
transferred among ‘Salmonella strains and between other bacterial species. Multi-drug
Resistance Salmonella strains resulting from acquisition of these genetic element have been
found worldwide and are a,growing concern for public health and food safety (CDC, 2004).
Although future research efforts on the ecology, epidemiology, and evolution of drug-
resistant™ Salmonella, . in conjunction with technological advances to allow rapid
identification.and:-characterization of antimicrobial resistant Salmonella isolates, are needed
to ‘address this‘food safety issue. There are many classes of antimicrobial drugs, but most
common antimicrobials that Salmonella has developed resistance at the present include;
aminoglyeosides, p-lactams, chloramphenicol, quinolones, tetracyclines, sulfonamides and
trimethoprim (Walker et al., 2001). Among Salmonella isolates, the most commonly
encountered resistance type is referred to as Multidrug Resistance Ampicillin C, which
indicates resistance to ampicillin, chloramphenicol, amoxicillin, streptomycin,
sulfamethoxazole, and tetracycline and reduced susceptibility to ceftriaxone (CDC, 2004).
As a result, this present study examined to investigate the relative frequency of the risk that

a person develops Salmonella-associated illness with reduced susceptibility that would be r,yr;f""’

isolated fromseafoods, and its resistance to drugs.
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MATERIALS AND METHODS
Description of the Study Area

This study was carried out in three (3) selected markets in Port Harcourt Metropolis, Rivers
State, Nigeria.

Collection of Samples

A total of three (3) fresh sea foods were randomly purchased from the three (3) selected
markets in Port Harcourt Metropolis, Rivers State, namely Mile 1, Mile 3 and Creek Road
markets. The fresh sea foods purchased from each market were Crab, Periwinkle and
Prawn.The samples were collected in ice packs andimmediately transported to Rivers State
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There was a sequential ten-fold dilution. To obtain stocks ofithe samples in various test
tubes, one gram (1g) of each sample was weighed into nine milliliters. (9ml) of sterile
normal saline. One milliliter (1ml) was transferred from the stock into test tubes filled with
oml of sterile normal saline before being serially diluted with dilution factors of 10 to 10
(Cheesbrough, 2005).

Inoculation and Isolation of the Test Organism

Each sample was diluted appropriately, and, an aliquot (0.1 ml) of each was placed in
duplicate on sterile Nutrient, MacConkey and-Salmonella-Shigella (SS) agar plates. The
spread plate technique was used to disperse itiequally using a sterilized glass spreader. The
agar plates were incubated at 37°C for 24_hours. The plates were examined after incubation,
and the colonies that emerged were:counted and noted (Zhou et al., 2002).

Purifying and Preserving,.of Bacterial Isolates

Following the bacterial isolation using a sterile wire loop, distinct colonies with specific
characteristics were ‘selected from'the incubated agar plates and subcultured using the
streak plate method:on sterile nutrient agar plates. The plates were then incubated at 37 °C
for 24 hours to:produce pure isolates. A single colony was moved aseptically from the
subculture plates to.the nutritional agar slants, where it was cultured for 24 hours at 37°C.
Following incubationj the slants were housed in well-baffled vials of 10% glycerol storage
media and kept in-a refrigerator at -4°C. It has become vital to keep the pure cultures free of
contamination in order to preserve the viability and purity of the isolates (Cheesbrough,
2006).

Characterization of Bacterial Isolates

Identification of the isolates was based on their cultural morphology, microscopic
examination and biochemical tests. References were made to Bergey’s manual of
determinative Bacteriology (1992) for identification of bacteria. Morphological studies
were carried out on different media plates used for the isolation of the organisms; pure
colonies were isolated based on colony size, shape, pigmentation, elevation and texture of
the individual organisms after 48 hours of growth at 30°C. Pure isolates from the respective
media were characterized and identified based on their morphological, biochemical and
physiological features.A colony of the isolate was selected and streaked on a freshly made



nutrient agar plate, where it was cultured for 24 hours at 37°C. The following
morphological characteristics of the isolate colony after incubation were seen visually using
a hand lens: shape, size, coloration, edge, texture, and elevation.Gram staining and other
biochemical assays were utilized to examine the cell morphology of the overnight pure
cultures of the bacterial isolates (Cheesbrough, 2005; Cheesbrough, 2006; Holt et al.,
1994).

Antibiotic Susceptibility Testing

The antimicrobial susceptibility profiles or pattern of the Salmonella isolates to antibiotics
were determined using the Kirby-Bauer disk diffusion method on sterile Mueller-Hinton
agar. Standardization of the isolates in a suspension was carried out by adjusting to 0.5
McFarland turbidity standards containing x10® cells. A sterile swab was dipped into the
bacteria suspension, pressed on the side of the test tubes to allow excess.drip. off and then
used to evenly streak the entire surface of the Mueller Hinton agar and rotating the agar
plate 60° each time to ensure even distribution of the inoculum*(CLSI; 2017). The plates
were left to air dry for 3-5 min. Conventional antibiotics disk. impregnated withTarivid
(10mg), Peflacine (10mg), Ceporex (10mg), Ciprofloxacin(10mg), Streptomycin (30mg),
Septrine (30mg), Ampicillin (30mg), Augmentin (30mg), Nalidixic Acid (30mg) and
Gentamycin (10mg) were aseptically placed on the surface.of the inoculated agar plate with
sterile forceps. Each disk was pressed down to make full contact with the surface of the
agar. The plates were then incubated for 24 hours at 33.t0°35°C'in an inverted position. The
zones of inhibition were measured in millimetre (mm) using a meter rule and compared to
(CLSI, 2017).

Determination of Multiple Antibiotic Resistancei(MAR) Index

Multiple antibiotic resistance is the ‘resistance of bacterial isolates to three or more
antibiotics. Multiple antibiotic resistance (MAR) index was ascertained for each isolate by
using the formula MAR =va/b, where ‘’a’’ represent the number of antibiotics to which the
test isolates depicted resistance and “’b2’ represent the total number of antibiotics to which
the test isolate has been tested for:susceptibility (Krumperman, 1985).

Data analysis

Statistical Package:for Social Sciences (SPPSS) version 22 was used to analyse the data
obtained from,the measurement of the zones of inhibition. Descriptive statistics were used
to summarize:all data obtained (Bewicket al., 2004).

RESULTS

Results of the total heterotrophic bacterial count for the three seafood samples from the
three selected markets as presented in Table 1 revealed that Prawn from Mile 1 market had
the highest mean count of 2.06x108 cfu/g while Crab from Creek Road market had the least
mean count of 1.15x10% cfu/g.The result of the total coliform count for the three food
samples from the three selected markets as shown in Table 2 revealed that Crab from Mile
1 market had the highest mean count of 2.86x10°fu/g while Periwinkle from Creek Road
market has the least mean count of 2.30x10°cfu/g. The result of the total salmonella shigella
count for the three food samples from the three selected markets as shown in Table 3
revealed thatCrab from Creek Road market has the highest mean count of 2.80x10°cfu/g
while Periwinkle from Mile 1 market had the least mean count of 0.76x10°cfu/g.



Results of the bacterial isolate morphological and biochemical characteristics as shown in
Table 4, based on their colonial, morphological, and biochemical traits, isolates' identities
were made known based on the comparison with Cheesbrough (2005) and Holtet al.(1994),
the identities of the bacterial isolates were Proteus sp., Bacillus spp., Pseudomonas sp.,
Micrococcus sp., Staphylococcus aureus, Escherichia coli, and Salmonella spp.

Results of percentage occurrence of the bacterialisolates as presented in Tables5,6 and
Trevealed that allthe isolates were present in all the sampled seafoods from the three
selected markets with periwinkle having the highest prevalence (48%) and prawn having
the lowest prevalence (20%) from Mile 1 market while crab had the highest prevalence
(42%) and prawn having least prevalence (26%) in seafoods from Mile 3 market. Also, crab
from Creek road market had the highest prevalence (38%) while prawn had the least
prevalence (28%).

Results for the antimicrobial susceptibility of Salmonella isolates obtainedfrom the sea
foods Wwere presented in Tables 8, 9 and 10. In Table 8,SalmonellaPK isolate was

completely 100% susceptible to Tarivid, Ciprofloxacin, Gentamycin,;and -Ampicillin while
there was a complete 100% resistance to Ceporex and Nalidixic acid-only. In Table 9,
Tarivid, Peflacine, Ciprofloxacin, Augmentin, and Septrine were 100% sensitive to the
isolate of Salmonella PRwhile Gentamycin, Streptomycin, Ceporex, Nalidixic acid and
Ampicillin were 100% resistance completely.In Table 10, the result showed that Tarivid,
Peflacine, Gentamycin, and Septrine were 100% sensitive to-the isolate of Salmonella CB,
while there was 100% complete resistance to antibiotics such as Augmentin, Ciprofloxacin,
Ceporex, Nalidixic acid and Ampicillin,

Result of multidrug resistant index was shown in Table 11. The multidrug resistance index
of 3 (100%) of the 3 Salmonella.isolates:had a MAR index equal or greater than 0.2.

Table 1: Total Heterotrophic Bacterial Count of the samples from the three selected
markets,expressed in Colony,Forming Unit per gram (CFU/g)

Sample Market
Mile 1 Mile 3 Creek Road
(cfu/g) (cfu/g) (cfu/g)
Periwinkle 1.32x10° 1.26x10° 1.24x10°
Prawn 2.06x10° 1.98x10° 2.02x10°
Crab 1.19x10°8 1.21x10°8 1.15x10°8

Table 2: Total Coliform Count of the samples from the three selected markets, expressed in
Colony Forming Unit per gram (CFU/g)

Sample Market
Mile 1 Mile 3 Creek Road
(cfu/g) (cfu/g) (cfu/g)
Periwinkle 2.39x10° 2.40x10° 2.30x10°

Prawn 2.48x10° 2.35x 10° 2.42x10°
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Crab 2.86x10° 2.76x10° 2.68x10°

Table 3: Total Salmonella Shigella Count of the samples from the three selected markets,
expressed in Colony Forming Unit per gram (CFU/g)

Sample Market
Mile 1 Mile 3 Creek Road
(cfu/g) (cfulg) (cfu/g)
Periwinkle 0.76x10° 0.85x10° 0.91x10°
Prawn 2.74x10° 2.68x10° 2.65x10°

Crab 2.72x10° 2.73x10° 2'80x10°




Table4: Biochemical Tests of Bacterial Isolates

Colonial/ Cell Characteristics Gram Catalase Oxidase Citrate Indole Motility MR VP Sucrose Glucose Lactose Probable

Reaction organism
Smooth, pale or colorless; rods - = - - Proteus sp.
Flat or slightly convex with + AG AG AG Bacillus sp.
irregular edges; rods
Flat, odor, slime and grape- - - - - Pseudomonas sp.
like; rods
Spherical, occurring in pairs, + A A A Micrococcus sp.
tetrads, or irregular clusters;
cocci
Smooth, round and yellow; + AG AG AG Staphylococcus
cocci aureus
Smooth, concave and milk + A A - Bacillus
white; rods. megaterium
Round, wrinkled and opaque; + A A A Bacillus
rods licheniformis
Large, thick, moist, smooth, - A A AG Escherichia coli
opaque, grayish white; rods
Smooth, transparent, colorless; - A - A Salmonella sp.
rods
Smooth, transparent, colorless; - A - A Salmonella sp.
rods
Smooth, transparent, colorless; - A - A Salmonella sp.

rods




Table 5: Percentage Occurrence of Probable Organism from each sample in Mile 1 Market

S/N  Probable Organism Periwinkle  Prawn Crab Total (%) Frequency (%)
1 Proteus sp. 0 2 3 5 10
2 Bacillus cereus 1 1 2 4 8
3 Pseudomonas sp. 2 0 1 3 6
4 Micrococcus sp. 3 1 1 5 10
5 Staphylococcus aureus 4 0 0 4 8
6 Bacillus megaterium 2 0 3 5 10
7 Bacillus licheniformis 3 1 1 5 10
8 Escherichia coli 2 2 0 4 8
9 Salmonella sp. 2 2 1 5 10
10  Salmonella sp. 3 0 2 5 10
11 Salmonella sp. 2 1 2 5 10
Total 24 10 16 50 100

Table 6: Percentage Occurrence of Probable Organism from each sample:in Mile 3 Market

S/N  Probable Organism Periwinkle ~ Prawn Crab Total (%) Frequency (%)
1 Proteus sp. 1 1 2 4 8
2 Bacillus cereus 0 2 8 5 10
3 Pseudomonas sp. 1 1 3 5 10
4 Micrococcus sp. 4 0 0 4 8
5 Staphylococcus aureus 0 1 2 3 6
6 Bacillus megaterium 3 0 2 5 10
7 Bacillus licheniformis 1 3 1 5 10
8 Escherichia coli 0 2 2 4 8
9 Salmonella sp. 2 1 2 5 10
10  Salmonella sp. 2 0 3 5 10
11 Salmonella sp. 2 2 1 5 10
Total 16 13 21 50 100

Table 7: Percentage Occurrence of. Probable Organisms from each sample in Creek Road
Market

S/IN _ Probable Organism Periwinkle  Prawn Crab Total (%) Frequency (%)
1 Proteus sp: 2 2 1 5 10
2 Bacillus cereus 2 0 3 5 10
Pseudomonas sp. 0 2 2 4 8
4 Micrococcus’sp. 1 3 1 5 10
5 Staphylococcus aureus 3 0 1 4 8
6 Bacillus megaterium 1 1 2 4 8
7 Bacillus licheniformis 0 1 4 5 10
8 Escherichia coli 1 3 1 5 10
9 Salmonella sp. 3 0 1 4 8
10  Salmonella sp. 2 2 1 5 10
11 Salmonella sp. 2 0 2 4 8
Total 17 14 19 50 100




Table 8: Antibiotic Sensitivity Pattern of Salmonella PK and its zone of diameter (mm)

Antibiotics with % Susceptibility % % Resistance
Concentrations (ng) n(%6) Intermediates n(%o)
n(%o)
Tarivid (10) 1(100) 0 0
Peflacine(10) 0 1(100) 0
Ciprofloxacin (10) 1(100) 0 0
Augmentin (30) 0 1(100) 0
Gentamycin (10) 1(100) 0 0
Streptomycin (30) 0 1(100) 0
Ceporex (10) 0 0 1(100)
Nalidixic Acid (30) 0 0 1(100)
Septrine (30) 0 1(100) 0
Ampicillin (30) 1(100) 0 0
Table 9: Antibiotic Sensitivity Pattern of Salmonella PR and its'zone of diameter (mm)
Antibiotics with % Susceptibility % Intermediates % Resistance
Concentrations (ug) n(%) n(%6) n(%o)
Tarivid (10) 1(100) 0 0
Peflacine(10) 1(100) 0 0
Ciprofloxacin (10) 1(100) 0 0
Augmentin (30) 1(100) 0 0
Gentamycin (10) 0 0 1(100)
Streptomycin (30) 0 0 1(100)
Ceporex (10) 0 0 1(100)
Nalidixic Acid (30) 0 0 1(100)
Septrine (30) 1(200) 0 0
Ampicillin (30) 0 0 1(100)
Table 10: Antibiotic Sensitivity Pattern of SalmonellaCB and its zone of diameter (mm)
Antibiotics with % Susceptibility % Intermediates % Resistance
Concentrations (ug) n(%) n(%) n(%o)
Tarivid (10) 1(100) 0 0
Peflacing(10) 1(100) 0 0
Ciprofloxacin, (10) 0 0 1(100)
Augmentin:(30) 0 0 1(100)
Gentamycin (10) 1(100) 0 0
Streptomycin (30) 0 1(100) 0
Ceporex (10) 0 0 1(100)
Nalidixic Acid (30) 0 0 1(100)
Septrine (30) 1(100) 0 0
Ampicillin (30) 0 0 1(100)
Table 11: MAR Index of Salmonella sppfrom all the Samples Analyzed
MAR Index Salmonellaspp
N=3
n (%)
0.0 0(0.00)
0.1 0(0.00)

0.2 1(33.33)




03 0(0.00)

0.4 0(0.00)
05 2(66.67)
0.6 0(0.00)
0.7 0(0.00)
0.8 0(0.00)

MAR Index >0.2 100%

DISCUSSION

Salmonella are responsible for the transmission of infectious diseases that are spread through
foods such as cholera, diarrhea, and typhoid (Nassinyamaet al., 2000). According to World
Health Organization (2011), the permissible limit of total heterotrophic bacteria.in a food
sample is 100 cfu/g and 0.00 cfu/g for pathogenic bacteria and 0.00 cfu/g for total-coliforms,
but counts obtained in this study are above limit in all the selected foed samples. which shows
that the sea foods are not safe for consumption.The main source of these bacteria in the
seafoods can be attributed to human activities and environmental conditions (Isa, 2013). The
presence of coliforms in seafood samples in this study is.enough grounds for assuming that
potential health hazard existed because of the possible presence of.pathogens. The possible
cause of detecting high level of coliforms in Crab sample from Mile 1 market could be the
proximity of poor hygienic conditions of the personnel which may have led to contamination
of the food. High total coliform from crab samples can also be originated from environmental
sources such as soils. Another possible cause of high coliform from this same market could
be poor storage conditions.This is similar to previous findings byAgwaet al., (2012) who
isolated coliforms from ready to eat foods sold in some markets in Port Harcourt, Rivers
State.Similar cases of microbial contamination of ready to eat food samples have also been
reported in Malaysia by Alyaaquobiet al.; (2009)

Microorganisms in sea foods are a,serious threat and concern to public health. The bacteria
isolated and identified in this.study from the three different sea foods at the three selected
markets include Proteus sp., Bacillus spp., Pseudomonas sp., Micrococcus sp.,
Staphylococcus aureus, Escherichia coli, and Salmonella spp. Even though most of the
microorganisms_obtained in this study may not be extremely pathogenic, their presence in
food samples indicates:contamination, and possible presence of other pathogenic organisms
(Oranusi and Braide, 2012).Escherichia coli are a coliform organism used as an indicator of
fecal contamination. Although vast majority of E. coli are completely harmless, some strains
of the bacteria have acquired genetic capabilities which enable them to encode for virulence
factors. Pathogenic E. coli strains cause diverse forms of bacteria-induced illnesses with
symptoms ranging from mild diarrhea to severe complications and even death. Similar results
were obtained by Oranusi and Braide, (2012) in a research on foodborne illness incidence
rates and food safety risks for population of low socioeconomic states and minority
race/ethnicity. Escherichia coli have been implicated as one of the leading causes of
bloodstream infections (BSI) in humans coupled with its increasing levels of antimicrobial
resistance (Oranusi and Braide, 2012). This organism has been a public health concern. Also,
the presence of E. coli in sea foods is undesirable because it indicates poor hygienic
conditions which have led to contamination (Kumar et al., 2009).Bacillus genus are spore
forming organisms and are able to act as opportunistic pathogens causing illnesses such as
cerebrospinal fluid shunt infections, endocarditis, endophthalmitis, meningitis, as well as
bacteremia (Alyaaqoubiet al., 2009). Proteusspp. is mostly found in the intestinal flora and
also, can be found in multiple environmental habitats, including long-term care facilities and



hospitals. When these organisms invade the bloodstream, endotoxin, a component of gram-
negative bacterial cell walls, apparently triggers a cascade of host inflammatory responses
and leads to major detrimental effects (Alyaaqoubi et al., 2009).Pseudomonassp. is a
multidrug resistant pathogen recognized for its ubiquity, it’s intrinsically advanced antibiotic
resistance mechanisms and its association with serious illnesses-hospital acquired infections
such as ventilator-associated pneumonia and various sepsis syndromes (Hoibyet al., 2010).
Micrococcussp. is generally thought to be a saprotrophic or commensal organism, though it
can be an opportunistic pathogen, particularly in hosts with compromised immune systems,
causing some infections such as recurrent bacteremia, septic shock, arthritis, endocarditis,
meningitis, etc. Staphylococcusaureus are one of the most common bacterial infections in
humans and are the causative agents of multiple human infections, including bacteremia,
infective endocarditis, skin and soft tissue infections, osteomyelitis, gastroenteritis, and
urinary tract infections (Tony et al., 2015).Salmonella are a group of bacteria implicated as
the spoilage of variety of foods such as sea foods, poultry eggs, pork, meats and meat
products, beef, fruits and vegetables. Salmonella enterica has been reported to be the
causative agents of gastroenteritis, diarrhea, fever, and urinary tract infections (CDC, 2004;
Hung et al., 2017).

Most of the Salmonella isolates were resistant to Ceporex, -Nalidixic. acid, Ampicillin,
Gentamycin, Streptomycin, and Augmentin. The resistance of the ‘isolates to some of these
antibiotics has been reported by Agwa et al., (2012). When combined, the Salmonella isolates
recorded 100% resistance to the Augmentin and Ampicillin combination. This point to the
fact that since the organism was resistant to_the, antibiotics singly even when combined in
synergy, there was no positive effect.

The susceptibility pattern of the Salmonella isolates revealed that Tarivid, Peflacine, Septrine
and Ciprofloxacin were more effective drugs and could be considered the drugs of choice for
infections caused by this bacterial::A similar report was made by (Wemedo and Robinson,
2018) that Ciprofloxacin, Peflacine, Tarivid-and Septrine were effective against bacteria
isolated from air in a Public Hospital:and Health Centre.

Higher percentage of theSalmonellaspp-had a higher multidrug resistant index greater than
0.2. Today development of multidrug resistance is become natural phenomenon, due to
interestingly raise.in the,number.of immunocompromised conditions, blind and improper use
of broad spectrum of antibiotics as well as poor infection prevention, beside that patients
profile, environmental and geographical factor were among important player determining the
bacterial profile and resistance pattern (Lebea and Davies, 2017; Weinstein, 2001).

CONCLUSIONS AND RECOMMENDATIONS

In this study, the microbial loads were high and exceeded the limits of acceptable microbial
loads in food. The counts revealed that Crab had the lowest microbial load among the three
seafood samples while Prawn had the highest microbial load. Also, seven bacterial genera
belonging to the genus; Proteus, Bacillus, Staphylococcus aureus, Escherichia coli,
Pseudomonas, Micrococcus as well as Salmonella wereidentified from the sea food samples.
Furthermore, the antibiotic sensitivity profile of the Salmonella isolates revealed
thatSalmonella isolates were resistant toCeporex, Nalidixic acid, Ampicillin, Gentamycin,
Streptomycin, and Augmentin. thereby raising concern of possible multidrug resistance.
Because of the increased demand for foods due to growing human population, we have
become exposed to pathogens present in the food sold in markets which poses a risk to food
poisoning associated with them.Furthermore, this study support assertions that the presence
of Salmonella isolated from sea foods may have been contaminated upon handling, storage,



poor hygienic conditions of the sellers and other environmental factors, therefore, proper
hygienic of personels and storage conditions should be encouragedsince it became necessary
to maintain food safety which would have reduced the microbial loads to the acceptable
limits.
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