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Abstract

Background: The occurrence of Vibrio spp. in raw fish is common, especially from temperate climates regions, in both natural and farm environments,
and in all kind of fish. Whereas, limited data have been reported on antibiotic resistance strains of Vibrio spp. Aim: The main objectives of this study were
to determine the prevalence of Vibrio spp. including antibiotic resistance strains in fresh finfish samples as well as evaluation of their antibiogram. Material
and methods: Samples of 122 fresh finfish were purchased from two main fish markets in Tripoli, Libya. Samples were examined for the presence of
Vibrio spp. and its antibiogram. Results: A total of 68 Vibrio’s belonging to six different species were isolated, the most predominant species were V.
fluvialis 45(66.2%), followed by V. alginolyticus 10(14.7%), V. cholera 9(13.2%), V. parahemolyticus 2(2.9%), V. vulnificus and V. hollisae 1(1.5%).
All of the isolates showed different degree of resistance toward tested antibiotics. The isolates showed high resistance to cloxacillin, amoxicillin, vancomycin,
amoxicillin/clavulanic acid, oxytetracylin, cephalothin, while for streptomycin the resistance rate was the lowest. Conclusion: The results demonstrated a
high incidence of Vibrio spp. in raw finfish samples and this finding suggests that, fish sold in Tripoli fish markets could be a source of potential health
hazard. This is because some of isolated strains were resistant to most popular antibiotics used in human and aquaculture treatments. Besides, study results
indicated that, antibiotic resistance strains are common in raw finfish sold in both markets. Improvements in handling and processing are needed to

minimize the prevalence of such pathogenic bacteria.
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1. Introduction

Vibrio spp. from the family Vibrionaceae, defined as Gram-
negative, asporogenous rod or curved rod-shaped, motile,
fermentative, oxidase-positive (except two species), catalase
positive, it gives a positive indole reaction and facultative
anaerobes.  Vibrio spp. are ubiquitous organism of the
saprophytic microbiota which are usually isolated in the spring
and summer from marine sources ie.: depend on water
temperature greater than 10°C . Vibrio spp. is widespread in
the marine environment, particularly in tropical and temperate
waters, and they represent the major bacterial pathogens
affecting fish farming in the Mediterranean Sea *.  Fish
constitute an important food component for a large section of
the world population; they come after meat and poultry meat as
major animal protein foods, where fish is considered a cheap
source of protein. In general, seafood comprises one of the
fastest growing sources of food; billions of people throughout
the world rely on fish as a primary source of protein °. Fish and
their products are responsible for a substantial proportion of
foodborne diseases worldwide, it has been found to be
responsible for major foodborne outbreaks worldwide “ In
contrast to most other foodborne pathogens, Vibrio spp. have

the aquatic habitat as their natural niche. The majority of fish
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borne bacteria are natural inhabitant in aquatic environment
and all can live independently from fish host °.

Food security is a complex issue, where various factors pose a
condition of risk to fish food safety and they range from
contamination from the environment where it is caught up to
contamination by the consumer before eating °©. One of the
major risks involves the consumption of raw or undercooked
seafood that may be naturally contaminated by foodborne
pathogens present in the marine environment. Such risk is
further increased if the food is mishandled during processing
where pathogens could multiply exponentially under favorable
conditions. The extensive use of antimicrobial drugs in human
disease treatment and agriculture led to a significant increase in
the spread and persistence of antibiotic resistance in the
environment 7. The public health hazards related to
antimicrobial use in aquaculture include the development and
spread of antimicrobial resistant bacteria and resistance genes,
and the existence of antimicrobial residues in aquaculture
products. As a consequence, antibiotic resistance phenomena,
with the occurrence and spread of determinants of resistance to
antibiotics, have become one of the most serious emerging
threats in aquaculture *.
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Antimicrobial use in treatment of humans and food animal
husbandry (terrestrial and aquatic) results in the release of wastes
that carry both antibiotics and antibiotic resistant (ABR) bacteria
into the terrestrial and coastal marine environment °. The
development of antimicrobial resistance among pathogenic
bacteria has emerged as a major public health concern, which has
led to an intensification of discussion about the prudent use of
antimicrobial agents, antimicrobial agents persist in sediment and
aquatic environments, leading to deteriorated environmental
conditions and conferring antimicrobial resistance to the
sediment bacteria °. Antibiotic resistant bacteria may represent a
potential threat to human health due to direct transmission
through the food chain, or by transferring the acquired
antimicrobial resistance to human pathogens by mobile genetic
elements .

In Libya, sea waters are the main receptacles for these pollutants,
since they receive the sewage (un-treated) of urban effluents, this
pollution may contribute to the maintenance and even the spread
of antibiotic resistance bacteria ''. Fish and shellfish farmers are
recently facing risks related to the persistence of residues of
antimicrobial drugs in seafood products as well as to the selection
and spread of resistance to antibiotics both in animal and
environmental bacterial populations *. Fish could serve as delivery
vehicles of antimicrobial resistance to pathogenic bacteria from
aquatic environments to humans and from one country to
another '>. Nowadays, pollution of coastal areas represents one of
the most important environmental problems because it causes
economic and tourism damages as well as affects health quality.
This emerging issue has gained great concern due to increased
resistance of pathogenic Vibrios toward clinically used

antimicrobials ',

Extensive use of antimicrobial agents in fish
farming and the consequent selective pressure lead to the
acquisition of antibiotic resistance in aquaculture environment
bacteria.

The development of antibiotic resistance by Vibrio represents a
potential threat to human health by exchange of resistant genes to

', Some studies suggest

human pathogens through food chain
that multidrug resistant (MDR) Vibrio spp. are rampant in
seafood, which obtain antibiotic resistance via plasmids or other
mobile genetic elements °.  The continuous monitoring and
surveillance of MDR bacteria in fish and fish handlers will not
only reduce the risk of disease to the fish but also public health
hazards to fish handlers and consumers in general '°. Therefore,
the objectives of this study were to isolate Vibrio spp. from fresh
finfish samples sold in Tripoli fish markets, and to determine its
antibiotics susceptibility patterns of isolated and identified Vibrio

spp. strains.
2. Material and Methods

2.1 Fish Sampling

A total of 122 fresh finfish samples were randomly collected from
different sellers at two major household markets in Tripoli —
Libya (Souq Almadena and Souq Bab-albher).

Samples included Sardine (n = 62) and Mullet (n = 60) selection
was according to fish living behavior, Mullet; pelagic fish are
usually located from the surface down to 15 m depth, gregarious,
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while, Sardine; pelagic, neritic, are usually found in the surface
down to 350 m depth, gregarious, oceanodromous .

The aseptic procedure was strictly applied during the collection,
transportation, and analysis of the samples according to FDA ™.
The finfish samples were collected and individually marked in
sterile polyethylene bags, kept in the insulated icebox and
transported directly to Quality Control, and Disease of Marine
Living Organisms laboratory, Marine Biology Research Center
(MBRC), Tajoura — Libya, for microbiological assay.

2.2 Sample Preparation and Isolation of Vibrio spp.

The microbiological analysis was performed as described by
standard methods adopted from FDA '®. Briefly, swabbing
technique of skin surface and gills of each fish sample was
performed according to Austin '”.  The swab sample was
enriched in 10 ml of Alkaline Peptone Water broth (Liofilchem,
Italy) and incubated at 35+2°C for 18-24 h. A loopful of each
culture broth aseptically streaked onto dried surface of
Thiosulphate Citrate Bile Salts Sucrose Agar (Liofilchem, Italy)
plates, and then incubated at 35+2°C for 18-24 h. Suspected
colonies (yellow-greenish yellow) were picked up and streaked
onto Nutrient Agar (Liofilchem, Italy) plates supplemented by
3% NaCl (Riedel-DeHaen, Germany), and incubated at 35+2°C
for 18 — 24 h for purification.

2.3 Identification of Vibrio spp.

The isolates were identified at the species level by using
biochemical tests. The purified isolates were tested for Gram
stain and positive oxidase test. For the oxidase test, bacterial
colonies were transferred with a sterile glass rod to filter paper
moistened with oxidase reagent .

Rapid appearance of a dark purple color within few seconds was
considered a positive reaction, each primary identified colony
was inoculated in to normal saline and mixed with vortex, then,
inoculated into wells of API 20E kit (API, Biomerieux, France),
and incubated at 35+2°C for 24 h as described by Kaysner et
al.”', then identification of suspected Vibrio spp. was done
according to company software (www.biomerieux.com).

2.4 Antibiogram of Isolated Vibrio spp. Strains
2.4.1 Inoculum Preparation

Upon confirmation of isolated strains by API software, confirmed
isolates were kept at 4°C on Nutrient Agar plates which
supplemented with 3% NaCl (Liofilchem, Italy). To propagate
the isolates, one colony was inoculated into 5 mL of Brain Heart
Infusion broth (Liofilchem, Italy) supplemented with 3% NaCl
and incubated for 18 h at 35+2°C.

2.4.2 Selection of Antibiotics

Antibiotics discs were selected among the most commonly use in
aquaculture and human therapy that include; amoxicillin,
cephalothin, oxytetracylin, streptomycin '*.  The tested
antibiotics included amoxicillin (10 pg), amoxicillin/clavulanic
acid (30 pg), cephalothin (KF30 pg), cloxacillin (5 pg),
oxytetracylin (30 pg), streptomycin (10 pg) and vancomycin (10

310

Nor. Afr. J. Food Nutr. Res. ‘ Volume 04 ‘ Issue 8, 2020


http://www.biomerieux.com/

Abodaia et al.

pg). All antibiotics used were obtained from (Oxoid, England),
under aseptic condition dispensed and lightly pressed onto the
surface inoculated plates of Muller Hinton agar (Liofilchem,
Italy) with identified tested strains.

2.4.3 Antibiotic Susceptibility Assay

The antimicrobial resistance patterns of the identified isolates
were determined using the agar disc-diffusion method (Kirby-
Bauer technique). Each tested Vibrio spp. strain was suspended
in sterile normal saline (0.85%) to a turbidity matching to a 0.5
McFarland turbidity standard. Muller Hinton agar (Liofilchem,
Italy) plates were surface swabbed with tested strain of Vibrio
spp., and then the selected antibiotic discs were dispensed and
lightly pressed onto the inoculated agar surface according to
Coyle ?. Plates were then incubated at 35+2°C for 24 h. After
overnight incubation, the bacterial growth around each disc was
observed; the zone was then measured in mm. The tested
isolates were characterized as sensitive, intermediate or resistant
based on the size of the inhibition zones around each disc,
according to CLSI * criteria.

2.5 MAR Index

Depend on the occurrence of the multiple resistance of isolates
from each of the sample, the multiple antibiotic resistance index
of the isolates is defined as a/b where ‘a’ represents the number
of antibiotics which is the particular isolate was resistant and ‘b’
the number of antibiotics which is exposed to the isolate **. The
multiple antibiotic resistance (MAR) index was calculated as
according to Ayandele et al. *°.

2.6 Statistical analysis

Differences in results were analyzed for significance using SPSS
version 24.0 for Windows. They are expressed as mean +
standard deviation. Statistical significance was assessed using the
analysis of independent sample T-test (P<0.05).

3. Results

3.1 Isolation and Identification of Vibrio spp.

Samples categorized as Mullet 49.2% (60/122) and Sardine
50.8% (62/122), were examined for the presence of Vibrio spp.
according to the standard microbiological method adopted from
FDA V.

Results in Table (1) revealed that, 49.2% (60/122) of finfish
samples were yielded Vibrio spp., the incidence of contaminated
Mullet samples with Vibrio spp. was 62% (37/60), while in
Sardine samples were 42% (26/62). Meanwhile, only 173
suspected colonies picked up from positive plates of TCBS agar
according to colony characters and tested for their biochemical
reactions.

The overall incidence of Vibrio spp. isolates were 39.3%
(68/173); 42 (47.7%) isolates were from Mullet samples, and 26
(30.6%) isolates obtained from Sardine samples.
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Table 1: Occurrence of Vibrio spp. in finfish samples

Finfish Samples

’V‘(‘O‘/”)et Sardine (%) | Total (%)

Tested Samples

No. of Samples 60 (49.2) 62 (50.8) 122(100)
No. of Positive Finfish

59 (98.3) 60 (96.8) 119 (97.5)
Samples
No. of Suspected
Colonies Isolated on 88 85 173
TCBS Agar
N.O' Of Identified 42 (47.7) 26 (30.6) 68 (39.3)
Vibrio spp.
No. of Samples

7 (62 26(42 2

Yielded Vibrio spp. 37(62) 6142) 63 (52)

Only six Vibrio spp. were identified by a conventional
microbiological methods including: V. fluvialis, V. alginolyticus,
V. cholera, V. parahemolyticus, V. vulnificus, and V. hollisae.
Whereas, V. fluvialis recorded the highest percentage 66.2%
(45/68) among identified Vibrio spp. isolates. ~While, V.
alginolyticus was recorded as 14.7% (10/68) of isolates, V.
cholerawas 13.2% (9/68), V. parahemolyticus was 2.9% (2/68),
V. vulnificus and V. hollisac were 1.5% (1/68) (Table 2).
Mullet, samples yielded a higher percentage of identified Vibrio
spp. isolates 62% (42/68) among the confirmed isolates.
Moreover, V. fluvialis recorded the highest incidence 76.2%
(32/42), V. alginolyticus was 9.5% (4/42), V. cholera was
14.3% (6/42). While, V. parahemolyticus, V. vulnificus, and V.
hollisae were not recorded. In the meantime, Sardine samples
yielded a lower percentage of identified Vibrio spp. isolates
38.2% (26/68) among the confirmed isolates. V. fluvialis
recorded the highest incidence 50% (13/26), V. alginolyticus
was 23% (6/26), V. cholera was 11.5% (3/26), V.
parahemolyticus was 7.7% (2/26), while, V. vulnificus and V.
hollisae were recorded 3.8% (1/26) (Table 2).

Table 2: Incidence of 68 Vibrio spp. isolates from finfish samples

Mullet

Vibrio spp.

Vibrio fluvialis 32 76.2 13 50 45 66.2
Vibrio 4 95 6 23 10 147
alginolyticus

Vibrio cholera 6 14.3 3 11.5 9 13.2
Vibrio . ND ND 2 77 2 29
parahaemolyticus

Vibrio vulnificus ND ND 1 3.8 1 1.5
Vibrio hollisae ND ND 1 3.8 1 1.5

Total of Identified
Vibrio spp.
ND: not identified
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Collectively, the incidence of finfish samples contaminated with
Vibrio spp. was 51.6% (63/122). In general, V. fluvialis were
significantly the highest (P<0.05) 63.7% (40/63) in both
samples of Mullet and Sardine. While, V. vulnificus and V.
hollisae were the lowest 3.8% (1/26) (Table 3).

Table 3: Incidence of Vibrio spp. on finfish samples

Total No. of

Positive

Mullet Sardine

Vibrio spp. SFinfislh
amples

Vibrio fluvialis 27 73 13 50 40 63.7
Vibrio 4 108 6 23 10 159
alginolyticus

Vibrio cholera 6 16.2 3 115 9 14.3
Vibrio . ND ND 2 77 2 32

parahaemolyticus

Vibrio vulnificus ND ND 1 3.8 1 1.9

Vibrio hollisae ND ND 1 3.8 1 1.9

Total of Identified
Vibrio spp.
ND: not identified

37 61 26 433 63 51.6

3.2 Antibiotic Resistant Pattern

Continues surveillance for antibacterial resistant strains in
aquaculture represents a fundamental step to detect changes in
the susceptibility of bacterial pathogens. In this study, all
identified Vibrio's isolates (68) were tested for their
susceptibility to various antibiotics (7) according to guidelines
set by CLSI %, The antibiogram results of the tested strains (68)
in Table (4) showed different resistance levels against seven
different types of antibiotics showed varying degrees of
inhibition zone. The resistance level was 87% (59/68) of the
isolates were resistant toward cloxacillin, flowed by amoxicillin
78% (53/68) of the isolates, vancomycin 63% (43/68), while,
resistance to amoxicillin/clavulanic acid was 57% (39/68). The
resistance towards other antibiotics was found to be considerably
lower towards cephalothin 26% (18/68), oxytetracylin 23%
(16/68) and streptomycin was 1% only (1/68).

Moreover, this study showed a high level of MDR of isolated
Vibrio spp. as many as seven antibiotics tested with the overall
MAR index value ranged from 0.143 to 1 (Table 5) from both
finfish samples. It is important to note that, this study result is
laying serious emphasis on the need for high-level hygiene and
proper cooking of seafood before eating. The statistical analysis
results of mean comparison between (Mullet and Sardine)
samples according to the antimicrobial zone diameter for each
antibiotic showed that there was significant differences (P<0.05)
between both samples (Mullet more than Sardine samples) for
both antibiotics vancomycin and oxytetracylin, while, there was
no significant differences between Mullet and Sardine samples
for other antibiotics.
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Table 4: Antibacterial resistance of 68 Vibrio strains isolated from
finfish samples

Vibrio spp. (%)

w
Antibiotics ;o § E :° S %
s |slg|elg £
s |s|2|f|8] %
S [ S| =3
R 22 100 22 22 23
Oxytetracylin I 2 10 3
S 78 100 76 100 70 74
R 89 100 100 73 90 78
Amoxicillin I 11 18 100 15
S 9 10 7
Amoxicillin/ R 44 >0 60 7057
Clavulanic acid | 44 018 200 22
S 12 100 22 100 10 21
R 50 1
Streptomycin I 2 1
S 100 100 50 98 100 100 98
R 100 100 100 96 40 87
Cloxacillin | 2 1
S 2 100 60 12
R 11 100 27 100 20 26
Cephalothin I 33 24 20 24
S 56 100 49 60 50
R 67 100 56 100 90 63
Vancomycin I 11 24 10 19
S 22 100 20 18
No. of Tested 9 1 2 45 1 10 68
Isolates

No.: number, %: percentage, R: resistance, I: intermediate, S: sensitive

4. Discussion

4.1 Isolation and Identification of Vibrio spp.

Fish and seafood have been an important source of nutritive
substances for centuries. However, improperly handling and
processing of fish can expose consumers to pathogenic bacteria
that are infectious to human and those bacteria may found
naturally in the aquatic environment *°. In this study, the results
in Table (1) showed that, only 49.2% (60/122) of finfish
samples were yielded Vibrio spp., the incidence of contaminated
Mullet samples with Vibrio spp. was higher than (62%) Sardine
samples (42%), this is maybe due to the Mullet prefer to live
near to the seashore at golf and port 7, where the contamination
was high in these areas with untreated sewage. Whereas, the
overall prevalence of Vibrio spp. among the samples illustrated
in Table (1) of identified Vibrio spp. was 39.3% (68/173), this
result is closely similar to those results reported by Azwai et al. */
and Gdoura et al. **, 51.6% and 41.3%, consequently. Whilst,
lower percentage was reported by Raissy et al. ** was 29.3%. On
the other hand, many studies ***? reported higher percentage of
isolated Vibrio spp. 62.2%, 55%, 65.5%, consequently.

312

Nor. Afr. J. Food Nutr. Res. | Volume 04 | Issue 8, 2020



Abodaia et al.

Antibiotic Resistant Vibrio spp. in Finfish

Table 5: Antibiotics resistance patterns and MAR index of Vibrio spp. from finfish samples

Antibiotic Resistance Profile

Percentage of the

Kind of Fish Isolate Code* (No.) MAR Index
(No.) Isolates
VA — OB — AMX — KF — AMC 4.8 0.857
CoT® M5c1 —M19c¢1 (2)
VA - OB — AMX — KF-AMC ~ M1c1 - M3c3 - M22¢2 7.1 0.714
(5) (3)
VA — OB — AMX — KF (4) M1c3—M1(37)cZ “M21c2 7.1 0.571
M5¢2— M25¢T — M28c2
VA - OB - AMX - AMC (4) —M29c1 —M34cl (5) 11.9 0.571
VA — OB - AMX (3) M1c2 — M(33c)2 ~M59¢2 7.1 0.428
VA - OB - KF (3) M20c2 (1) 2.4 0.428
o M23c1 —M26c2 —
E M27¢c1 —=M29c2 —
M24c1 — M30c1 —
OB - AMX - AMC (3) M33c1 —M36cT — 28.6 0.428
M40c2 — M43¢2 —
M53c2 — M60c1 (12)
OB - KF — AMC (3) M51cT (1) 2.4 0.428
VA — OB ~AMC (3) M55¢T — M57¢T (2) 4.8 0.428
VA - OB (2) M35¢1 —M41cl (2) 4.8 0.286
M46c2 — M48c3 — 7.1 0.286
OB -AMX (2) M50c3 (3)
M10cT — M29¢3 — 11.9 0.143
OB (1) M39¢2 — M56¢2 —
M58cT (5)
VA —OB - AMX — S — KF —
AMC - OT () $59¢2 (1) 3.8 1
VA - OB — AMX — KF = AMC  S11c1 —531¢3 - $38c1
~OT (6) - $42¢2 - $57¢2 (5) 19:2 0-857
VA’OB’A(';’;X’ KF-OT S13¢2 -S57¢1 (2) 7.7 0.714
VA’OB’A'(V;(’KF’AMC S14ct (1) 3.8 0.714
[} —_ — — —
£ VA-OB A?g;( AMC-OT S40c2 - S41¢2 (2) 7.7 0.714
& VA — OB - AMX — OT (4) S12¢1 - S17¢1 (2) 7.7 0.571
S$27c1 —-S30c1 - S32c3
VA — OB — AMX — AMC (4) 253601 @) 15.4 0.571
AMX — AMC - OT (3) S9c1 (1) 3.8 0.428
VA — OB - AMX (3) 528¢1 - 53(3)“ - 534c2 11.5 0.428
VA - OB - KF (3) S54¢2 (1) 3.8 0.428
VA-OB (2) P2062 =520l = 539ck 11.8 0.286

Whereas, Noorlis et al. * and Sudha et al. ** reported much
higher results than the other studies ranged between 98.7% and
90.0% of Vibrio spp. isolated from fish commonly sold in some
Nigerian markets. These wide differences in the isolation of
Vibrio spp. by various scientists from various sources might be
due to geographic, seasonal, salinity, temperature variations and
procedures adopted for isolation . Furthermore, Tables (2, 3)
indicated that the ubiquitous V. fluvialis, which is represented
the larger sector of the isolated Vibrio’s in Mullet and Sardine
samples with 66.2% from the total number of isolated Vibrio
strains, this high prevalence may be attributed to their high salt
tolerance ability, this is in agreement with other studies **.
Vibrio alginolyticus is considered as the major fish pathogen
causing severe mortality in various fish species throughout the

world and its virulence to fish is vary from species to another
and within same species °. In the current study, the percentage
of the retrieved isolates of V. alginolyticus was 14.7% (Sardine
was more contaminated than Mullet samples), this result agrees
with Sudha et al. *? 18.1%, this is maybe explained by seawater
is the normal habitat for V. alginolyticus and was isolated from
seawater and seafood in many parts of the world. Many other
studies indicated that the most predominant Vibrio spp. was V.
232 The current study also indicated that the
presence of V. cholerae (13.2%) was in Mullet more than in

alginolyticus

Sardine samples, this is in agreement with Sudha et al. .
Presence of V. cholera in seawater considered as an evidence for
34

probability seawater pollution with un-treated sewage
Meanwhile, V. parahemolyticus considered one of the main
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food poisoning pathogens linked to raw or inefficiently cooked
seafood feeding . The present study indicated that the average
percentage of V. parahemolyticus was 2.9%, which was isolated
from Sardine samples only, in contrast to the results obtained by
which indicated that, the V. parahemolyticus
was predominant species of the examined fish samples. Besides,

4,32,34

others studies *

in the current study, the incidence of V. vulnificus was 1.5%,
which is isolated only from Sardine samples, the V. vulnificus, is
a highly pathogenic Vibrio that present in moderate loads in the
common reservoirs such as mussels, shellfishes and mollusks #°,
besides, V. vulnificus is a well-known to be an eminent cause of
cellulitis and septicemia in fishermen, swimmers and people
handling infected fishes **. In conclusion, the isolated Vibrio
spp. from finfish samples showed a high incidence of V. fluvialis
followed by V. alginolyticus, while the least incidence was
observed in V. vulnificus and V. hollisae among finfish sold in
two major markets in Tripoli, Libya.

4.2 Antibiotic Resistant Pattern

Recently, an increase in the emergence of MDR bacteria is
worrying and begins to erode our antibiotics armamentarium to
combat antibiotic resistance and thus limiting therapeutics
options to the present-day clinicians *°. There is a necessity of
coordination between human, veterinarian, and environmental
sectors to clarify the occurrence of resistant pathogens in humans,
animals and in the environment. Table (4) shows all isolated
Vibrio spp. having different levels of resistance to different
antibiotics used and varying degrees of a zone of inhibition.
Results obtained in this study indicated that the majority of
isolated Vibrio spp. were resistant to cloxacillin (87%) and
vancomycin (63%), this may be due to both antibiotics have
narrow spectrum against Gram-positive bacteria only, this is in
agreement with another study by Udoulla et al. ** showed a high
level of resistance to vancomycin. Amoxicillin is moderate
spectrum antibiotic, according to the data from WHO in general
amoxicillin, streptomycin  and carbenicillin  considered as
critically important in human medicine to treat serious Gram-
negative infections. This is in contrast to results obtained in this
study that showed high resistance against amoxicillin with 78%,
similarly to study in Italy, their result showed that over 70% of
the all isolated Vibrio spp. were resistant to amoxicillin %, as well
as, result obtained by Sudha et al. * showed high rate of resistance
to B-lactamase this could be explained with the susceptibility of
these antibiotics to B-lactamase expressed by tested Vibrio spp.
Amoxicillin/clavulanic acid is a broad-spectrum antibiotic;
current study results indicated moderate resistance against it with
57%. On the other hand, the results of this study showed slightly
resistance against other antibiotics, cephalothin with 26% of
resistance. This result nearly similar to those results obtained by
Scarano et al. '* were resistance to cephalothin was observed in
37.3% of all tested strains, and in contrast, to another study
reported high resistance to the cephalothin with 80% of all tested
strains . Tetracyclines are a group of antibiotics widely
recommended to use in human and veterinary practices for the
treatment of vibriosis because of their broad-spectrum activity,
low toxicity and their cost-effectiveness *%°. Oxytetracylin is the
most common antibiotic licensed in aquaculture in Europe; it is
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a drug of choice for vibriosis in aquaculture. Several studies
support the great susceptibility of Vibrio spp. to tetracycline °,
which agree with results obtained by Han et al. * were reported
that the tetracycline’s one of the antibiotics were highly effective
against V. parahemolyticus strains, while, Sudha et al. * indicated
that, no resistance to tetracycline among their isolates, this is
opposite to the results obtained in this study that revealed
resistance to oxytetracylin (23%) of tested isolates, another study
by Udoulla et al. *° showed an agreement to our results which
recorded a high level of resistance to tetracycline. These high
levels of resistance property could be stated by the furthered
chance to exchange genetic resistance determinants spotted on the
plasmids among microorganisms and due to the extensive use of
antibiotics in fishery and for the treatment of different kinds of

40

fish infections This result is a critical alarm for the public
health authorities to the ongoing antibiotic resistance resulting
from the continuous dumping of municipal untreated sewage

into seawater *°,

This study concerns the determination of the
profiles of antibiotic resistance of Vibrio spp. recognized as
causative agents of important diseases in the Mediterranean Sea
and fish farming to all isolated Vibrio spp. To summarize, the
current study showed a high level of sensitivity with 98% of total
tested Vibrio spp. to streptomycin followed by oxytetracylin with
74%, these results agree with previous study have shown that
streptomycin, tetracycline, erythromycin and bacitracin were
active against Vibrio spp. *'. In spite of the fact, in previous study,
streptomycin and tetracycline were considered to be effective
against Vibrio spp. and this result agrees with numerous studies °.
In contrast to another study, which recorded high resistance to
°. Moreover, this study showed a high level of
MDR of isolated Vibrio spp. as many as seven antibiotics tested
with the overall MAR index value ranged from 0.143 to 1 (Table
5) from both finfish samples. It is important to note that, this
study result is laying serious emphasis on the need for high-level

streptomycin

hygiene and proper cooking of seafood before eating.
5. Conclusion

The results obtained in this study showed a high incidence of
Vibrio spp. in finfish samples and this suggests that fish sold in
Tripoli fish markets represent a potential health hazard. This is
because some isolated strains were able to resist some popular
antibiotics used in treatment of human and aquaculture. This
finding also indicated that, antibiotic resistance strains are
common in raw finfish sold in the markets. Therefore, Libyan
regulatory authority should require fish marketing, markets, fish
restaurants etc. to adapt quality guarantee system such as
HACCP and better treatment control system for the urban
sewage especially in the cities near shores to prevent the presence
of these MDR strains on the fish and seawater.
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