
 

 

 

 
 

Afr. J. Biomed. Res. Vol. 26 (September 2023); 447- 450 
 
 

Research article 

Tetracycline Resistant Vibrio Species with tet Genes in Soil 
Samples from Two Dumpsites in Port-Harcourt, South-South, 

Nigeria 

Otokunefor, K.1, Ujah, N.P.1, *Perewari, D.O.2, and Agbagwa O.E.1 
1Department of Microbiology, Faculty of Science, University of Port Harcourt, Rivers State, Nigeria 

2Department of Microbiology, Faculty of Science, Niger Delta University, Amassoma, Bayelsa State, Nigeria 
 

ABSTRACT 

With consistent evolutions in the menace of antimicrobial-resistance, there is an ongoing need to continuously grow in 

understanding the developmental strategies of drug resistant pathogens and possible reservoirs of the resistance determinants. 

Resistance against tetracycline, a first line anti-cholera drug choice has been reported. With acquisition of resistance in Vibrio 

thought to be associated with exchange of extrachromosomal genetic material from closely related species, this study therefore 

explores the potential role of environmental Vibrio species from Rivers State, Nigeria as reservoirs of tetracycline -resistance 

genes. Soil samples were collected from two dumpsites in Rivers State, Nigeria and processed for the isolation and identification 

of Vibrio sp according to standard protocols. Identified Vibrio isolates were then screened for the presence of four tetracycline -

resistance determinants (tet A, tet B, tet G and tet M) following DNA extraction by boiling. A total of 29.2% of isolates (14/48) 

possessed at least one of the four tet genes assayed for. For specific occurrence, tet B was the most occurring of the four (14.6%) 

and tet G the least occurring (2.1%). Both dumpsites had a similar level of occurrence of the tet  genes (26.9% and 31.8%), but 

there was a higher representation (54.5%) of tet  genes in isolates obtained from the subsoil than the surface (7.7%). Results 

indicate a potential role of these environmental Vibrio sp. as reservoirs of tetracycline -resistance genes. The presence of the tet 

M gene associated with a conjugative transposon adds more risk to this potential. More studies are needed to proffer a better 

understanding of the risks and relationships present. 
 

Keywords: Environmental Vibrio, reservoir, resistance, tetracycline , tet M, dumpsites 
 

*Author for correspondence: Email:  doubraotis@ndu.edu.ng ; Tel: +234 *** 
 

Received: March 2023; Accepted: July 2023 
 

DOI: https://doi.org/10.4314/ajbr.v26i3.21  

 

INTRODUCTION 
 

Tetracycline is commonly used as one of the first line drugs of 

choice for the treatment of cholera based on recommendations 

by the World Health Organization (WHO) (Ahmadi, 2021). 

With the evolving menace of antimicrobial resistance, 

members of the Vibrio species, particularly Vibrio cholerae 

have not been spared. Worldwide, increasing reports of 

antimicrobial resistance among this group of bacteria have 

been made, with multidrug resistance reported (Adesiyan et 

al., 2020, Das et al., 2020, Gxalo et al., 2021). 

 Specifically, several studies have reported an increase in 

tetracycline   resistance which appears to vary from region to 

region, studies to studies. Several reports of this resistance 

have been made of resistance rates of up to 100% (Kar et al., 

2015, Jain et al., 2016, Khany and Farzami 2016). A 2019 

study reported an upsurge in resistance rates to 40% by 2007 

and subsequent decline to 8% by 2009 (Rijal et al., 2019). A 

recent review however gave a 50% average for tetracycline   

resistance (Ahmadi 2021). These variations are thought to be 

a function of the loss of the resistance genes in the absence of 

selective pressure.  

 The tetracycline resistance among Vibrio has been found 

to be associated with over 38 determinants, with tet A, tet B 

and tet C reported as the 3 most commonly occurring. The 

determinants act by three broad mechanisms; production of 

ribosomal protection proteins, enzymatic inactivation and 

application of efflux pumps (Khany et al., 2016). Acquisition 

of this and other resistance in Vibrio has been thought to be 

via the exchange of extrachromosomal genetic material from 

closely related species rather than via chromosomal 

mutations. Environmental Vibrio could therefore play a key 

role as reservoirs of these resistance determinants. This study 

examined Vibrio species from two dumpsites in Rivers State, 

Nigeria and further explored the potential role of these 

environmental Vibrio species as reservoirs of tetracycline   

resistance genes. 
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MATERIALS AND METHODS 

 

Sample collection and processing: Soil samples were 

collected from two different dumpsites in Rivers State, 

Nigeria. The two locations were the Rivers State Waste 

Management Authority (RIWAMA) dumpsite (GPS Location: 

4˚ 54ˈ12ˈˈN 6˚ 57ˈ52ˈˈE) and the Alakahia dumpsite (GPS 

Location: 4˚ 53ˈ14.3ˈˈN 6˚ 55ˈ19.9ˈˈE) which has existed for 

more than a decade. These samples were collected from two 

depths at every sampling point (TS: Surface and SS: 15 cm).  

 

Isolation and Identification of Vibrio species: These 

samples were then analysed for the presence of Vibrio species 

according to CDC recommendations (CDC 2023). This first 

involved creating a suspension of the soil sample in alkaline 

peptone water (APW) in a 1 in 10 ratio. A 1 ml aliquot of this 

was then diluted 10-fold in APW and pre-enriched for 6 hours 

at 28°C. Culture was carried out on Thiosulfate-citrate-bile 

salts-sucrose (TCBS) agar and the identities of characteristic 

Vibrio colonies confirmed using standard biochemical tests 

(Cheesbrough 2006, Cowan 1993). 

 

Screening for selected tetracycline   resistance 

determinants: Next, molecular analysis was carried out on a 

subset of the Vibrio species to ascertain the presence of the 

selected tetracycline   resistance determinants. This first 

involved the extraction of genomic DNA using the boiling 

method (Ajuga et al., 2021). The presence of the four 

tetracycline   resistance genes (Table 1) was then determined 

using a standard PCR protocol. This involved an initial 

denaturation at 95°C for 5 minutes, and 35 cycles of 

denaturation at 95°C for 30 seconds, annealing 95°C for 30 

seconds, elongation at 72°C for 45 seconds and final extension 

at 72°C for 6 minutes. 

 

RESULTS 

 

An assessment of the isolates showed that 29.2% of isolates 

(14/48) possessed at least one of the four tet genes assayed for. 

The specific occurrence of the individual genes however 

varied with tetB noted as the most commonly occurring of the 

four (14.6%) and tetG the least commonly occurring (Figure 

1). Most isolates (11/14) possessed only one of the tet genes 

tested for, with 3 isolates having two of the genes each 

(tetA/B, tetA/M, tetB/M). 

 

Table 1:  

Selected primers for tetracycline   resistance genes. 

Gene Primer 

name 

Primer sequence (5' to 3') Annealing 

Temp (ᵒC) 

Product size 

(bp) 

References  

tet A tet A F 

tet A R 

TACATCCTGCTTGCCTT 

AGATCGCCGTGAAGAG 

62 205 Jurado-Rabadan et al., 

2014 

tet B tet B F 

tet B R 

CATTAATAGGCCCATCGCTG 

TGAAGGTCATCGATAGCAGG 

58 929 Olowe et al., 2013 

tet G  tet G F  

tet G R 

GCTCGGTGGTATCTCTGCTC 

AGCAACAGAATCGGGAACAC 

52 468 Al-Bahry et al., 2016 

tet M tet M F 

tet M R 

ACAGAAAGCTTATTATATAAC 

TGGCGTGTCTATGATGTTCAC 

55 171 Aminov et al., 2001 

 

 
Figure 1:  

Variable occurrence of select tetracycline   resistance genes 

among Vibrio sp. 

 

 

 

 
Figure 2:  

Effect of isolation location on occurrence of tet  genes 
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Biochemical analysis confirmed that 61% (59/97) of the 

isolates with the characteristics yellow or green colonies on 

TCBS were Vibrio sp, while 8.2% (8/97) of these Vibrio 

isolates were confirmed to be Vibrio cholerae. Molecular 

assessment of a total of 48 of these Vibrio isolates by PCR 

showed that 29.2% of isolates (14/48) possessed at least one 

of the four tet  genes assayed for. The specific occurrence of 

the individual genes however varied with tet B noted as the 

most commonly occurring of the four (14.6%) and tet G the 

least commonly occurring (Figure 1). Most isolates (11/14) 

possessed only one of the tet  genes tested for, with 3 isolates 

having two of the genes each (tet A/B, tet A/M, tet B/M). 

 Analyzing a possible effect of location on occurrence of 

the tested genes showed that both sites had a similar level of 

occurrence of the tet genes (Figure 2). The occurrence 

however showed higher levels of variation with respect to 

sampling points (Figure 3). With a higher representation of 

tested genes observed with isolates obtained at the subsoil 

locations (54.5%, 12/22). 

 

Figure 3:  

Variable occurrence of tet genes in isolates obtained from 

different sampling point. 

 

DISCUSSION 

 

Several environments have been reported to possess the 

potential to serve as reservoirs of antibiotic gene markers. 

Specifically, tetracycline   resistance genes have been reported 

among environmental strains of Vibrio sp from various parts 

of the globe. The occurrence of these resistance genes 

however varies, with one study assessing the occurrence of 

tetracycline   resistance determinants in Vibrio sp from coastal 

waters in Thailand observing a zero occurrence of the 

tetracycline   determinants (Jeamsripong et al., 2022). This 

was similar to findings by Tramuta and colleagues who noted 

an absence of tetracycline   resistance determinants in Vibrio 

sp isolated from oysters (Tramuta et al., 2021). In contrast, 

Thiang and colleagues exploring the presence of 14 different 

tetracycline   resistance determinants detected a 100.0% 

occurrence of at least one of the tetracycline   resistance genes 

in the test population (Thiang et al., 2022). This was much 

higher than the 29.2% occurrence observed in this study. 

Unlike this present study which specifically studied Vibrio sp 

from dumpsites, the isolates from the Thiang study were 

obtained from marine aquaculture farms and this could 

perhaps inform the wide disparity in findings. 

 Few other studies indicated the total occurrence of tested 

genes but rather focused on individual gene occurrences. 

Reports focusing specifically on occurrence of tet A gene 

noted rates ranging from 4% to 64.28% (Morita et al., 2020; 

Okoh and Igbinosa 2010; Adesiyan et al., 2022; Faja et al., 

2019, Hu et al., 2020, Thiang et al., 2022). These studies 

differed in their source of isolates. The 8.3% occurrence of tet 

A gene observed in this study was much lower than the 25% 

and 28% observed by the two other studies which focused 

specifically on environment strains of Vibrio sp in general 

(Okoh and Igbinosa 2010; Adesiyan et al., 2022). A key 

variation might lie in the fact that whereas these previous 

studies explored isolates from aquatic environments, the 

present study looked specifically at dumpsites, a terrestrial 

environment. 

 One interesting finding of this study was a larger 

representation of the tet B resistance determinants in the test 

isolates. While a higher occurrence of the tet A gene is the 

more commonly observed phenomenon, a higher occurrence 

of the tet B gene is not unheard of. Several studies have 

reported this, albeit in Escherichia coli (Tuckman et al., 2007; 

Gholami-Ahangaran et al., 2021; Ahangaran et al., 2020).  

Unlike both tet A and tet B genes which encode for resistance 

associated with efflux pumps, the tet M gene is linked with 

ribosomal protection (Perewari et al., 2022). It is not often that 

the tet M gene is assayed for in studies analysing the molecular 

basis of tetracycline   resistance as it is not one of the 

predominant mechanisms associated with this resistance. 

Results of this study were striking with the more common 

occurrence of tet M than tet A (10.4% versus 8.3%). Hu and 

colleagues had reported an 11.1% occurrence of this gene in 

strains of Vibrio parahaemolyticus with tet M in their study 

occurring more commonly than tet B. These findings could 

make a case for the constant inclusion of this gene in studies 

assessing tetracycline   resistance genes especially considering 

the association of this gene with a conjugative transposon. The 

presence of this gene in this test population could therefore 

increase the risk of these environmental strains as reservoirs 

of tetracycline   resistant especially with the notoriety of tet M 

in its ability to move between different types of organisms 

(Perewari et al., 2022). 

 In conclusion, results from this study analyzing the 

occurrence of specific tetracycline   resistance genes in Vibrio 

species isolated from dumpsites indicate a potential role of 

these environmental Vibrio sp. as reservoirs of tetracycline   

resistance genes. The presence of the tet M gene adds more 

risk to this potential. More studies need to focus on this gene 

to ascertain the occurrence and distribution in Vibrio sp. in 

general and Vibrio cholerae in particular to proffer a better 

understanding of the risks and relationships present. 
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