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Molecular Characterization of Vibrio Species Isolated from Clinical Sources and Water Bodies in Buguma


ABSTRACT

	Aim: To Molecularly Characterize Vibrio Species Isolated from Clinical Sources and Water Bodies in Buguma.
Study Design: This was a cross-sectional study with simple randomized sampling technique.
Methodology: The study used a total of 80 samples comprising of 40 stool and 40 water samples from different water bodies where public toilets were collected in Buguma community in Rivers State, Nigeria. The Vibrio species were isolated from samples using thiosulphate citrate bile salt agar (TCBS), and blood agar as a confirmatory after which biochemical tests and 16S rRNA detection were carried out for further identification. Antibiotic sensitivity test was performed according to Kirby-Bauer disk diffusion method and conventional polymerase chain reaction was used to detect blaTEM and AMPC antibiotic resistance gene.
Results: The resistance profiles of the isolates showed the highest rate of resistance observed by the Vibrio spp was noted with cefpodoxime and amoxicillin + clavulanic acid while some other isolates were 100 percent susceptible to ciprofloxacin. With a MAR score higher than 0.2, it also indicates high use of antibiotics in the research area. The prevalence of AMPC resistant genes in human stools was 66.6% while that of blaTEM was Nil. The prevalence of AMPC resistant genes in water samples was 100% while that of blaTEM was 33.3%
Conclusion: The discovery of isolates containing genes for antibiotic resistance and many drug-resistant Vibrio species suggests possible health danger to the public. 
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INTRODUCTION
Among the re-emerging pathogens, Vibrio species produce high case-fatality ratios and mortality rates worldwide for both cholera and non-cholera illnesses. Numerous Vibrio species and strains have the potential to cause outbreaks which have been made worse in recent years by climatic and global change [1,2]. Vibrio cholerae, for example, is responsible for well over 4,000,000 infections and 143,000 fatalities annually [3]. Although they are already recognized, several opportunistic infections linked to maritime habitats have only recently resulted in uncommon infectious illnesses. These pathogens include Vibrio species, which belong to serogroups O1 and O139 and cause cholera, in addition to the well-known V. cholerae [4]. Vibrio infections, which can result in septic shock and cause gastroenteritis, severe bacterial cellulitis, or necrotizing fasciitis, can be extremely serious or even fatal. Patients with various underlying diseases, such as liver disease, heart failure, diabetes, liver cirrhosis, alcohol addiction, and immunocompromising disorders, are more likely to get infections [5]. Younger individuals are more prone to suffer from mild illnesses such recurrent ear infections, which are also caused by Vibrio spp. [6]. After consuming tainted raw seafood, particularly oysters, or after being exposed to the maritime environment, humans can get Vibrio infections [7]. The hot summer months are when infections generally happen, which are most likely caused by warmer water [8] and more activities involving seawater.
The global incidence rate of Vibrio spp. infections other than V. cholerae O1/O139 is underestimated since Vibriosis is a relatively uncommon disease and is not recorded in most national surveillance systems. A significant seasonal distribution and rising incidence rate have been noted in the United States, where such infections are reportable [9]. Vibrio infections are extremely unknown and, as a result, most likely underdiagnosed due to their rarity. There have been reports of delays in therapeutic care, namely in the prescription of a focused antibiotic regimen [10]. This investigation aimed to characterize Vibrio species isolated from clinical sources and water bodies in Buguma using molecular methods.

MATERIALS AND METHODS
2.1 Study Design 
The investigations were carried out using a cross-sectional study design with simple randomized sampling technique. 

2.2 Study Area
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Fig .1 Map showing study location 

Buguma shown in Fig. 1 (4°45 N, 6°53 E) is chosen for this study because the populace are predominately fishers and the inhabitant have a lot to do with water bodies, i.e. they get some of their foods from the water such as sea foods like fish, periwinkle, prawn etc. also they have their toilet, dumpsite and sometimes effluent discharged in the water. It is the headquarters of Asari-Toru local government area and base of Kalabari kingdom in Rivers State. Buguma is an island that is surrounded by water and hosts to a large supply of mangrove forest. The Kalabari are a distinct part of the Ijaw-speaking peoples of the Niger Delta and live in thirty-three villages and three major towns in the mangrove swamps of the eastern part of the region. The three major cities are Abonnema, Bakana, and Buguma, which were settled in 1882, 1881 and 1884, respectively. According to the King of Kalabari Kingdom, the Kalabari formerly lived in Elem-Ama, or Old Calabar, from where they later migrated to their various towns in different parts of the eastern Niger Delta.

2.3 Study Population

The study comprised patients who visited the Buguma Health Center between May and August 2022 who had suspected diarrhea. Individuals who are suspected of having diarrhea may exhibit a unique set of symptoms associated with food poisoning, including fatigue, generalized body weakness, pain or cramping in the abdomen, and frequent stools.
2.4 Stool Sample Collection
40 stool samples were taken from both inpatients and outpatients who exhibited diarrheal infection signs and symptoms. All stool samples were collected aseptically from patients and placed into universal wide-neck containers. These stool samples were collected, and they were sent right away for culture. Samples were kept in a refrigerator at 4°C when delays were anticipated. The normal bacteriological procedures were applied to all obtained samples, and the morphological features of culture medium and biochemical tests were utilized to identify isolates.
2.5 Water Sample Collection, Isolation and Identification of Presumptive Vibrio Species
A total of 40 sampling locations were included, and water was collected from all water bodies that had public toilets where open defecation into the rivers is practiced. The water samples were gathered throughout the month of April in 2022. After being supplemented with alkaline peptone water, each water sample was incubated for 18 to 24 hours at 37 °C. Ten thiosulphate citrate bile salts sucrose (TCBS) agar plates were inoculated with a loopful of the alkaline peptone water, and the plates were then incubated for an additional twenty-four hours at 37 °C. 1 mL of buffer peptone solution (1:10 dilution) was enhanced in nutritional broth at 37 °C for 16 hours in order to isolate bacteria. The mixture was then transferred to a selective medium (TCBS agar plate) and incubated for 24 hours at 37 °C. Then one colony was randomly selected from each plate for biochemical analysis and hemolysis test.
2.6 Microscopic Examination
To ascertain the size, shape, and staining characteristics of bacteria, microscopic examination is essential. Gram staining was used to identify the chosen Vibrio species initially, and then several biochemical assays were conducted. Selected isolates' physical and cultural traits were determined using accepted microbiological procedures. [11]
2.6 Biochemical Tests

The biochemical test used to detect Vibrio species include indole, MR test, VP test, citrate utilization and urease test described by Talukder et al. [12].

2.7 Microbial Analyses 

According to a prior description (WHO, 2016), a loop full of surface growth was streaked on a pre-made thiosulfate-citrate-bile salt-sucrose (TCBS) agar plate and incubated at 37°C for 18–24 hours. Following incubation, bacterial colonies' morphology, including their size, shape, and color led to a provisional identification as Vibrio spp. For additional purification, a single, distinct colony (yellow or green in color) was streaked over recently made TCBS and blood agar plates. 

2.8 Motility test

To observe the motility of the Vibrio spp., hanging drop slide method was used as described by [13]. Pure culture of the isolated samples was grown on nutrient broth. One drop of broth culture was taken over the coverslip and placed inverted over the concave depression of the hanging drop slide to make a hanging drop. Vaseline was used around the concave depression of the hanging drop slide for better attachment of the cover slip to prevent air current and evaporation of the fluid. The motile and nonmotile organisms were identified by observing the slide under ×100 of a compound microscope using immersion oil.

2.9. Antibiotic susceptibility test

antibiotic sensitivity test was performed according to Kirby-Bauer disc diffusion method [14] and following the guideline of clinical and laboratory standards institute [15] a total of 12 commercially available antibiotics were used in this research to assess drug susceptibility and resistance of isolated species (mast diagnostics Mersey side, UK). a single colony of pure culture isolated from the samples was incubated in nutrient broth at 37 °C for 16 hours. Then 0.1 ml of broth was spread on Mueller Hinton agar plate using a cell spreader and an antibiotic disc was placed on top. The plates were then incubated in 37°C for 24 hours. after incubation, the zone of inhibition near the discs was measured using a millimeter scale and categorized as resistant or sensitive according to the manufacturer's recommendation

2.10 Molecular Procedures
2.10.1	DNA Extraction
Using a ZR fungal/bacterial DNA mini-prep extraction reagent supplied by Inqaba South Africa, DNA was extracted. In a ZR Bashing Bead lysate tube, a pure culture of the isolates was suspended in 200 microliters of isotonic buffer, and 750 microliters of lysate solution were added. The tubes were placed in a bead beater equipped with a 2 ml tube holder assembly and processed at top speed for 5 minutes. The ZR bashing particle lysis vial was centrifuged for one minute at 10,000 x g.
400 microliters of supernatant were transferred to a Zymo-spin IV spin Filter (orange top) in a collection receptacle and centrifuged at 8000 x g for one minute. 1200 microliters of fungal/bacterial DNA binding buffer were added to the filtrate in the collection tubes, bringing the total volume to 1600 microliters. 800 microliters were then transferred to a Zymo-Spin IIC column in a collection tube and centrifuged at 10,000xg for 1 minute. The remaining volume was transferred and spun using the same Zymo-spin. In a new collection tube, 200 microliters of the DNA Pre-Was buffer were added to the Zymo-spin IIC and spun at 10,000xg for one minute, followed by the addition of 500 microliters of the fungal/bacterial DNA Wash Buffer and centrifugation at 10,000xg for one minute.
The DNA was eluted by transferring the Zymo-spin IIC column to a clean 1.5 microliter centrifuge tube, adding 100 microliters of DNA elution buffer to the column matrix, and centrifuging at 10,000xg microliter for 30 seconds. The ultrapure DNA was then frozen at -20 degrees for use in subsequent procedures.
2.10.2 DNA Quantification
The Nano drop 1000 spectrophotometer was used to quantify the extracted genomic DNA. The equipment's software was launched by double-clicking on the Nanodrop icon. The apparatus was blanked with normal saline after being initialized with 2 µl of sterile distilled water. After loading two microliters of extracted DNA onto the lower pedestal, the higher pedestal was lowered to contact the extracted DNA on the lower pedestal. The DNA concentration was determined by pressing the "measure" button. 
2.10.3 16S rRNA Amplification
The isolates' 16s rRNA region was amplified using the 27F: 5'-AGAGTTTGATCMTGGCTCAG-3' and 1492R: 5'-CGGTTACCTTGTTACGACTT-3' primers on an ABI 9700 Applied Biosystems thermal cycler for 35 cycles at a final volume of 40 microlitres. The PCR mix includes the Inqaba, South Africa-supplied X2 Dream taq Master mix (taq polymerase, DNTPs, MgCl), the primers at 0.5 µM concentration, and the extracted DNA as a template. The following were the PCR conditions: Initial denaturation at 95°C for 5 minutes; denaturation at 95oC for 40 seconds; annealing at 52°C for 40 seconds for 35 cycles; and final extension at 72°C for 5 minutes. The result was resolved with a 1% agarose gel for 30 minutes at 130V and then visualized using a blue light transilluminator.
2.10.4 Amplification of blaTEM genes
On an ABI 9700, TEM genes were amplified from the isolates using the TEMF: 5'-ATGAGTATTCAACATTTCCGTG-3' and TEMR: 5'-TTACCAATGCTTAATCAGTGAG-3' primers. 35 cycles on an Applied Biosystems thermal cycler with a final volume of 40 microliters. The PCR mix contained the X2 Dream Taq Master mix supplied by Inqaba, South Africa (Taq polymerase, DNTPs, MgCl2), primers at a concentration of 0.4 M, and 50 ng of extracted DNA as the template. The following PCR conditions were utilized: Initial denaturation at 95°C for 5 minutes, followed by denaturation at 95°C for 30 seconds, annealing at 58°C for 30 seconds, and extension at 72°C for 30 seconds for 35 cycles, with a final extension at 72°C for 5 minutes. The product was resolved with a 1% agarose gel at 200 V for 15 minutes and visualized with an ultraviolet transilluminator.
Table 1: Primers Sequences and Base Pairs
	Gene
	Primer Sequences
	Amplicon Size

	16SrRNA
	Forward: 5'-AGAGTTTGATCMTGGCTCAG-3’
Reverse: 5'-CGGTTACCTTGTTACGACTT-3’
	1500

	AMPC
	Forward:  5′-AACACACTGATTGCGTCTGAC-3′
Reverse: 5-CTGGGCCTCATCGTCAGTTA-3′ 
	1200

	blaTEM
	Forward: 5′-TTGCGATGCTCTATGAGTGGCTA-3′
Reverse: 5′-CTCGAATGCCTGGCGTGTTT-3′
	400




2.11 Data Analyses 

The data generated from this study was represented as frequency and percentages, and inferential statistics were carried out using chi-square with the aid of GraphPad Prism Software Version 9. Statistical significance was defined as a p-value of less than 0.05 at a 95% confidence interval.

3. Results
[bookmark: _Hlk132699095]
3.1 Antibiogram of Vibrio Isolates
The susceptibility patterns of the Vibrio cholera are shown in Table 2. From this table, Amoxicillin + Clavulanic Acid and Cefpodoxime exhibited the highest levels of resistance by the pathogens with resistance prevalence of 85.7 and 74.1% respectively. Ofloxacin and Ciprofloxacin did not show any resistance nor sensitivity, implying that they were moderately resistant to these antibiotics.

[bookmark: _Hlk131373300]Table 2. Antimicrobial Susceptibility Pattern of Vibrio Isolates
	[bookmark: _Hlk131373349]Antibiotics
(Zone of Inhibition Range in mm)
	Antibiotic Class
	Resistant (%)
Human (N = 3)
	Resistant (%)
Water (N = 14)

	[bookmark: _Hlk116315901]Amikacin 30 µg (AK)
(< 18 = R; ≥ 18 = S)
	Aminoglycoside
	1 (33.3)
	5 (35.7)

	Gentamicin 120 µg (CN)
(< 17 = R; ≥ 17 = S)
	Aminoglycoside
	2 (66.6)
	3 (21.4)

	Ofloxacin 5 µg (OFX)
(< 22 = R; ≥ 24 = S)
	Fluoroquinolone
	0 (0)
	0 (0)

	Ciprofloxacin 5 µg (CIP)
(< 22 = R; ≥ 25 = S)
	Fluoroquinolone
	0 (0)
	0 (0)

	Cefepime 30 µg (FEP)
(< 19 = R; ≥ 19 = S)
	Cephalosporin
	2 (66.6)
	4 (28.5)

	Cefuroxime Sodium (CXM)
(< 19 = R; ≥ 19 = S)
	Cephalosporin
	1 (33.3)
	4 (28.5)

	Cefpodoxime 10 µg (CPD)
(< 21 = R; ≥ 21 = S)
	Cephalosporin
	 3 (100)
	10 (71.4)

	Ceftazidime 30 µg (CAZ)
(< 19 = R; ≥ 22 = S)
	Cephalosporin
	2 (66.6)
	  8 (57.1)

	[bookmark: _Hlk191000909]Amoxicillin + Clavulanic Acid 30 µg (AMC)
(< 19 = R; ≥ 19 = S)
	β-lactam and
β-lactamase inhibitor
	3 (100)
	12 (85.7)

	Cefotaxime 30 µg (CTX)
(< 17 = R; ≥ 20 = S)
	β-lactam
	2 (66.6)
	4 (28.5)

	Imipenem 10 µg (IPM)
(< 19 = R; ≥ 22 = S)
	Carbapenem
	0 (0)
	1 (7.1)

	Tetracycline 30 µg (TE)
(< 19 = R; ≥ 19 = S)
	Tetracycline
	1 (33.3)
	3 (21.4)



Key: S - Sensitive; R – Resistant

3.2	Multiple Antimicrobial Resistance (MAR) index
[bookmark: _Hlk124155976]The multiple antimicrobial resistance (MAR) index of Vibrio isolates was analyzed, revealing various patterns of antibiotic resistance. One isolate (5.9%) exhibited resistance to 10 antibiotics, covering five antibiotic classes. The antibiotics resisted included gentamicin CN, AK, CXM, CTX, CPD, CAZ, FEP, AMC, TE, and IPM. This pattern resulted in the MAR index of 0.83. Three isolates (17.6%) showed resistance to nine antibiotics across four antibiotic classes. The resisted antibiotics were CN, AK, CXM, CTX, CPD, CAZ, FEP, AMC, and TE. This pattern had a MAR index of 0.75. Five isolates (29.4%) resisted six antibiotics, encompassing four antibiotic classes. These antibiotics were AK, CTX, CPD, CAZ, AMC, and TE, with a MAR index of 0.50. Another set of five isolates (29.4%) demonstrated resistance to five antibiotics within two antibiotic classes. The antibiotics resisted were CXM, CTX, CPD, CAZ, and AMC. This pattern resulted in a MAR index of 0.42. Two isolates (11.8%) showed resistance to five antibiotics species spanning three antibiotic classes. The antibiotics in this pattern were CXM, CTX, CPD, AMC, and TE, with a MAR index of 0.42. Lastly, one isolate (5.9%) was resistant to three antibiotics across three antibiotic classes. The antibiotics were AK, CPD, and AMC, resulting in a MAR index of 0.25 as shown in Table 3 below.








i
[bookmark: _Hlk132699797]Table 3: Multiple Antimicrobial Resistance Index (MAR) of the Vibrio Isolates
	S/N
	Antimicrobial Resistance Patterns
	Antibiotic Classes Represented
	Antibiotics Resisted
	MAR Index
	Frequency
(%)

	1
	CN, AK, CXM, CTX, CPD, CAZ, FEP, AMC, TE, IPM
	5
	10
	0.83
	1 (5.9)

	2
	CN, AK, CXM, CTX, CPD, CAZ, FEP, AMC, TE
	4
	9
	0.75
	3 (17.6)

	3
	AK, CTX, CPD, CAZ, AMC, TE
	4
	6
	0.50
	5 (29.4)

	4
	CXM, CTX, CPD, CAZ, AMC
	2
	5
	0.42
	5 (29.4)

	5
	CXM, CTX, CPD, AMC, TE
	3
	5
	0.42
	2 (11.8)

	6
	AK, CPD, AMC
	3
	3
	0.25
	1 (5.9)


Key: AK - Amikacin 30 µg, CN - Gentamicin 120 µg, OFX - Ofloxacin 5 µg, CIP - Ciprofloxacin 5 µg, FEP - Cefepime 30 µg , CXM - Cefuroxime Sodium, CPD - Cefpodoxime 10 µg, CAZ - Ceftazidime 30 µg, AMC - Amoxicillin + Clavulanic Acid 30 µg, CTX - Cefotaxime 30 µg, IPM - Imipenem 10 µg, TE - Tetracycline 30 µg.

3.3 Confirmation of 16S Ribosomal RNA of Bacterial Isolates

[bookmark: _Hlk132701485]The outcome of the 16S rRNA region amplification of the rRNA gene for the molecular characterization of bacteria 16S genes. All the six representatives (3 from water and 3 from human stool) areisolates were positive for 16S rRNA gene, confirming that they are all bacteria. The 16S status of the tested isolates was 100% as shown in Table 4 below and Figure 2.

Table 4: Confirmation of 16S Ribosomal RNA of Bacterial Isolates
	[bookmark: _Hlk97173628]Isolates
	16SrRNA Status


	1 – H1
	Positive

	2 – H2
	Positive

	3 – H3
	Positive

	4 – W1
	Positive

	5 – W2
	Positive

	6 – W3
	Positive


All samples were positive at 1500 base pairs
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Figure 2. Agarose gel electrophoresis sowing the amplified 16S rRNA fragment. 
Lanes 1-5 represent the amplified 16S rRNA bands at 1500 bp while L represents the 100 bp molecular ladder.

3.4 Prevalence of Antimicrobial Resistant Genes

[bookmark: _Hlk190997227]The 6 representative Vibrio species were assessed for the presence of AMC and blaTEM antimicrobial resistance genes (Figures 3 and 4). The AMPC resistance gene was found in all stool isolates (100%) and 2 isolates out of 3 in water samples (66.6). The AMPC resistance gene was found in isolates 1, 3, 4, 5 and 6 the blaTEM resistance gene was found in isolates 4 in water sample with a frequency of 1 (33.3%) as shown Table 5.
[bookmark: _Toc44066770]
[bookmark: _Toc104382468][bookmark: _Hlk191001568][bookmark: _Hlk131875439]Table 5: Prevalence of Antimicrobial Resistant Genes in Vibrio species
	[bookmark: _Hlk191001546]Isolates
	AMPC
	TEM

	
	    Human
	

	1 – W1
	+
	-

	2 – W2
	-
	-

	3 – W3
	+
	-

	Total
	2 (66.6)
	0 (0)

	
	    Water
	

	4 – H1
	+
	+

	5 – H2
	+
	-

	6 – H3
	+
	-

	Total
	3(100)
	1(33.3)
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Figure 3. Agarose gel electrophoresis of some selected bacteria isolates. 
Lanes 1, 3, 4, 5, and 6 represent AMC gene (1200 bp), lane P represents 100 bp DNA ladder
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Figure 4. Agarose gel electrophoresis of some selected bacteria isolates. 
Lane 4 represents the blaTEM gene (400 bp), lane P represent 100 bp DNA ladder.

3. DISCUSSION 
Vibrio species are typically found in estuaries and coastal areas, and they can cause serious infections in both humans and animals. The demographic composition of aquatic Vibrio isolates in Nigerian cities is poorly understood, despite increased knowledge of the presence of dangerous Vibrio isolates in aquatic environments. We looked at bacterial isolates from various aquatic habitats and human samples in Buguma, Rivers state, Nigeria, to gain a better understanding of the antibiotic susceptibility pattern and prevalence of resistant genes of these Vibrio strains. The current investigation was aimed at characterizing Vibrio Species Isolated from Clinical Sources and Water Bodies in Buguma using molecular methods. in the Buguma community. Vibrio spp. was cultured and isolated using Vibrio-specific selective medium (TCBS). Similar to the results of Choopun et al. [16], it was discovered that three (3) out of 40 human samples and fourteen (14) out of 40 water samples produced yellow button-shaped flattened colonies on TCBS agar. The presence of pathogens in waterbodies is frequently caused by the aftermath of animals and human fecal pollution [17]. This was consistent with our observations that the water bodies in Buguma function as both a dump and a place for human and animal stool. 
On blood agar, all the six isolates produced hemolytic colonies suggesting their ability to produce infection. The isolated Vibrio spp. was observed as motile also reported by Kaper et al [18]. PCR is a highly sensitive molecular technique. It is frequently used for the detection of certain bacteria targeting specific genes. Specifically, the confirmation of Vibrio isolates from the culture in this study was achieved by molecular amplification of 16SrRNA gene. Similar molecular techniques have also been used in earlier research to confirm and define Vibrio [19, 20]. In agreement with a recent study that reported that Vibrio species are facultative anaerobes with motility that are star-shaped or curved rods that measure 2–3 μm in length and 0.5–0.8 μm in width, our investigation's microscopy revealed that the Vibrio isolates were curve rods, motile, and gram negative. Additionally, they only have one polar flagellum [21]. 
One of the impending threats to world health is antibiotic resistance, and given the existing patterns of rising environmental pollutants, including genes for antibiotic resistance, natural settings may serve as possible breeding grounds for antibiotic resistance [22]. The most widely used family of antimicrobial drugs are beta lactams, which are used to treat a variety of bacterial illnesses, including those caused by several Vibrio species, and have low toxicity [23]. It appears that beta-lactam medication resistance is still on the rise. It has been shown that plasmids contain a large distribution of the broad-spectrum TEM-beta lactamase [24]. In this study, TEM resistant genes were not found in any of the bacteria isolated from human stool samples and were found in one of the bacteria isolated from water sample, although phenotypically they were resistant to TEM antibiotics, this can be due to resistance of the drug by other resistant mechanisms and not necessarily acquisition of the resistant gene. Our study also noted that AMPC resistant genes were found in two (2) of three (3) human stool samples and found in three (3) out of three (3) in water samples this result agreed with the result of [19] who detected the presence of TEM and AMPC resistant genes in Vibrio species isolated from water bodies in their studies. Detection of resistance genes from this study also correlates with recent report of [25].
The presence of this bacterium species in the aquatic environment raises worries about food safety because it can produce sickness outbreaks depending on the environment [26]. The Centers for Disease Control (CDC) recommends the use of antibiotics in conjunction with fluid replenishment to treat Vibrio infections [27]. Many researched antibiotics, including ampicillin, chloramphenicol, ciprofloxacin, gentamicin, erythromycin, quinolone, and tetracycline, are advised as first-line therapy for Vibrio infections [28]. Antibiotic resistance is a complex problem that often links environmental, pathogen, and human characteristics [29].
The antibiotic sensitivity patterns among the Vibrio isolates recorded showed varying degrees of resistance pattern.  Strains resistant to amoxicillin + Clavulanic Acid were found to be 3 (100%) in human samples and 12 (85.7%) in water, according to susceptibility testing. Similar findings were made by Hoefler et al., who found the greatest number of amoxicillin + clavulanic acid resistances in their antibiogram. One of the most successful antibiotics in primary care has had its effectiveness limited in recent years due to the emergence of bacteria resistant to the penicillin antibiotic class [30]. Conversely, the isolates in this study demonstrated 100 susceptibilities to ciprofloxacin, which contrasted with the results of Ahmed et al., who reported ciprofloxacin resistance, and Ghosh et al., who also reported ciprofloxacin resistance, which contrasts with the results of this study [31]. Additionally, research on [32] Erythromycin, penicillin, cephalexin, and vancomycin were shown to be totally ineffective against Vibrio spp., whereas gentamycin, sulfamethoxazole, and chloramphenicol were found to be more effective. Nevertheless, nitrofurantoin and ciprofloxacin demonstrated a moderate level of effectiveness. Tetracycline demonstrated the least effectiveness, suggesting that it may soon develop resistance to Vibrio spp.
The MAR score in this study ranged from 0.25 to 0.83, indicating that areas where antibiotics are often administered are a high-risk source of contamination. The results showed that the isolated Vibrio spp. contained MAR, MDR, and XDR. demonstrated that Gram-negative bacteria isolated from shrimp samples and aquatic habitats exhibited multidrug resistance [33]. High prevalence of V. cholera spp. has been linked to consumption of sea foods and meat product [34]. This corroborates the higher antibiotic resistance noted in bacteria from animals and other natural habitats [35]. The widespread, unmonitored use of antimicrobials in the treatment of infections may enhance the likelihood that resistance genes on plasmids may be transferred horizontally among environmental isolates, leading to elevated levels of MDR [36].
A MAR higher than 0.2 indicates that high-risk sources, like farmers and farm animals that regularly take antibiotics, are the source of contamination, posing a threat to consumers. The current study found high MAR indices in water isolates, suggesting that these isolates came from high-risk sources; thus, antimicrobial resistance monitoring is critical for ascertaining the efficacy of new antibiotics and ensuring food safety [37]. Municipal and industrial wastewater have been outlined as a potential source of resistant isolates in the aquatic ecosystem. A significant amount of the antibiotics that people take for medical reasons are expelled in their feces and urine in an active biological form [38] and between 30 to 90% of the antibiotics that animals consume are also eliminated in feces and urine [39]. Antibiotic-resistant bacteria and antibiotics were found to pollute the environment through animal excreta [40]. This phenomenon was newly confirmed in a study of 20 calf farms in the Netherlands. Antibiotics were found in 75% and 95% of the calf feces and cattle farms, respectively, and the most common residual antibiotics recovered were oxytetracycline, doxycycline, and sulfadiazine [41]. It is a possible scenario for water contamination and subsequent contamination of milk and dairy products with antibiotic resistant pathogens. Future studies are necessary to further analyze other resistance genes that have been reported in other bacteria [42, 43]. This could suggest horizontal gene transfer or uptake of naked DNA. 
4.	CONCLUSION
The antibiotic susceptibility of many Vibrio species that were successfully recovered from water samples and human samples is evaluated in-depth in the current study. Finding isolates with several drug-resistant Vibrio species, and antibiotic resistance genes all point to a potential risk to the public's health. This study shows the detection of two resistance genes in both human and water samples, because it is considered as pathogenic, and its infection is life threatening. Additional studies need to be carried out to ascertain whether the human infection of Vibrio in the study population is due to the presence of Vibrio in the water or the presence of Vibrio in the water is because the study populace defecates directly into the water which can pose to be a source of point infection.
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