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Table 1. Specific primer sequence used in PCR test

Target . , Product Annealing
Gene(s) Primer sequence(5> 3) size(bp) temperature (°C/s) References
F: CACCAAGAAGGTGACTTTATTGTG
ompW  R: GAACTTATAACCACCCGCG 588 55/30 [22]
F: CTCAGACGGGATTTGTTAGGCACG
ctxA  R:TCTATCTCTGTAGCCCCTATTACG 301 58 /60 [23]
F: CCTTCGATCCCCTAAGCAATAC
toxR R: AGGGTTAGCAACGATGCGTAAG 779 60/ 60 [7]
F:CTGAATATGAGTGGGTGACTTACG
rtxA R: GTGTATTGTTCGATATCCGCTACG 418 56 /30 [24]
F: CACGATAAGAAAACCGGTCAAGAG
tcpA R: TTACCAAATGCAACGCCGAATG ggg 60 /60 [25]
F: AGATCAACTACGATCAAGCC
hlyA R: AGAGGTTGCTATGCTTTCTAC 1677 40/55 [8]
F: GAAAGAGGGTTCACGCCATAA
chxA R: CGGGATGGTGAGTGACATAATC 554 58 /30 In study
F: TAAGGATGTGCTTATGATGGACACCC
ace R: CGTGATGAATAAAGATACTCATAGG 316 54130 [13]

Nl As s (CLSI, 2018b) (CLSIY) _alKiylest
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7 Clinical and Laboratory Standards Institute
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Fig. 1. Electrophoresis of PCR products of virulence genes in some environmental strains of V. cholerae non-O1:
lane M: 1 kb DNA ladder, lane 1: positive sample for ompW gene (588 bp band), lanes 2, 3, 6: negative sample
for tcpA, ace, and ctxA genes, lane 4: positive sample for hlyA gene (1677 bp band), lane 5: positive sample for
rtxA gene (480 bp band), lane 7: positive sample for chxA gene (554 bp band), lane 8: positive sample for toxR

gene (779 bp band), lane 9: negative control
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Fig 2. Frequency of V. cholerae non-O1 virulence genes isolated from water and vegetable samples
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Table 2. Antibiotic susceptibility of 17 V. cholerae non-O1 isolates from water and vegetable samples

Antibiotic

Ampicillin (AM)
Amoxicillin-clavulanic acid (AMC)
Amikacin (AN)
Chloramphenicol (C)
Ciprofloxacin (CP)
Cephothaxim (CTX)
Ceftazidime (CAZ)
Cefoxitin (FOX)

Cefepim (PEP)
Gentamycin (G)
Trimethoprim-sulfamethoxazole (SXT)

Imipenem (IPM)
Piperacillin (PIP)
Levofloxacin (LEV)
Meropenem (MEN)
Ofloxacin (OFX)
Tetracycline (TE)

Cefuroxime (X)

Vibrio cholerae N (%)

S | R
7 (41.17) 4 (23.52) 6 (35.29)
3(17.64) 8 (47.05) 6 (35.29)
17 (100) 0 (00) 0 (00)
17 (100) 0 (00) 0 (00)
17 (100) 0 (00) 0 (00)
17 (100) 0 (00) 0 (00)
13 (76.47) 4 (23.52) 0 (00)
15 (88.23) 1(5.88) 1(5.88)
17 (100) 0 (00) 0 (00)
17 (100) 0 (00) 0 (00)
16 (94.11) 0 (00) 1(5.88)
14 (82.35) 1(5.88) 2 (11.76)
12 (70.58) 5 (29.41) 0 (00)
17 (100) 0 (00) 0 (00)
9 (52.94) 8 (47.05) 0 (00)
17 (100) 0 (00) 0 (00)
17 (100) 0 (00) 0 (00%)
10 (58.82) 4 (23.52) 3(17.64)

S: Susceptible, I: inter susceptible, R: resistant
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Vibrio cholerae is one of the important human pathogens that is
transmitted through contaminated water and food. In Qom province,
due to special weather conditions, diseases caused by V. cholerae are
endemic. The aim of this study was the prevalence of V. cholerae in
water and vegetables of Qom province and the presence of virulence
genes. During two years (2020-2021), 120 samples of agricultural
water (70) and vegetables (50) in Qom province were collected. The
samples were cultured on specific media. Suspicious colonies were
evaluated by Gram staining and biochemical tests and the serotype V.
cholerae was identified by serology test. Finally, Then, the presence
of virulence genes was investigated by PCR method and also the
antibiotic resistance pattern by disk diffusion method was evaluated
in the isolates. V. cholerae bacteria were isolated from 17 samples
(16.14%), all of which were non-O1. The rate of contamination of
water and vegetables was 28.14% (10 cases) and 14.00% (7 cases),
respectively. In molecular evaluation, the abundance of virulence
genes including: toxR (88.32%), rtxA (58.82%), hlyA (47.05%),
chxA (5.88%), and 100% of isolates did not have ctxA, ace and tcpA
genes. The most antibiotic resistance is related to ampicillin and
amoxicillin (34.29%), followed by cefuroxime (17.46%), imipenem
(11.76%), and cefoxitin and trimethoprim-sulfamethoxazole (5.88%).
The results of this study showed that V. cholerae non-O1 is present in
water and vegetables of Qom province, and as an important source of
disease for humans therefore, continuous health monitoring of water
and vegetables and proper disinfection of these foods is very
important.
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