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Abstract

The microbial quality of drinking water is fundamental and has serious importance for public health.
Regarding to the clinical significance, Pseudomonas aeruginosa was surveyed to evaluate the degree of
the contamination of drinking water and the bacterial resistance to antibiotics. Isolation of the TEM-1
gene in ESBL-producing Pseudomonas aeruginosa and the pattern of antibiotic resistance provide useful
information about this opportunistic pathogen. In this study, the prevalence and antibiotic resistance of
Pseudomonas species distributed in drinking water were investigated. 300 samples of drinking water were
examined. Determination of antibiotic susceptibility of strains to four antibiotics was performed by disk
diffusion method. The ESBL-producing P. aeruginosa containing TEM-1 gene were detected by PCR
using TEM-1 specific primers, 17 samples (5.67%) in drinking water showed P. aeruginosa
contamination. The highest resistance to imipenem/relabactam (11.76%) and ceftazidime/avibactam
antibiotics (100%) was observed in drinking water. According to PCR results of 17 positive phenotype
strains, 16 isolates (94.11%) carried TEM-1 gene. Results indicated the contamination of drinking water
with P. aeruginosa. Most isolated strains are resistant to antibiotics and TEM-1 gene is more abundant
among ESBL-producing strains. The results indicate that TEM-1 gene plays an important role in
antibiotic resistance in isolated strains.

Keywords: Drinking water, Pseudomonas aeruginosa, Antibiotic resistance, TEM-1 gene, Water quality
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Table 2. Range of resistance and susceptibility of
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Antibiotics name Symbol Zone Diameter breakpoints - able -~ equence of primers use
(mm) Primers  Nucleotide Sequences Product
Resistance Semi Sensitive TEM'F 5’ATGAGTATTCAACATTTCCG'3I 867
sensitive TEM-R 5'CTGACAGTTACCAATGCTTA-3 bp
Gentamicin GM 12< 13-14 >15
Amikacin AK 14< 15-16 >17
Imipenem /relebactam 1Ml 19< 20-22 »23
Ceftazidime/avibactam CAZ 20< — »21
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Table 3. Frequency distribution of stunted growth halo of studied antibiotics in 17 strains of Pseudomonas aeruginosa isolated
from drinking water

Antibiotics name Symbol  Zone Diameter breakpoints (mm) and frequently distribution
Resistance Number Semi sensitive  Number Sensitive Number
(percent) (percent) (percent)
Gentamicin GM 12« )0 14-13 )0 15¢< (100)17
Amikacin AK 14< 0 16-15 0 17< (100)17
Imipenem /relebactam IMI 19< 11.76)0 20-22 11.76)2 23< (76.47)13
Ceftazidime/avibactam IMI 20< 100,17 - (OX0) 21< 0
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Table 4. Frequency of percentage of sensitive, semi-sensitive and resistant cases of Pseudomonas aeruginosa isolated from
drinking water to antibiotics used

Antibiotics name Symbol The result of the antibiogram test

Sensitive (%) Semi sensitive (%) Resistance (%)
Gentamicin GM (100%) 17 0 0
Amikacin AK (100%) 17 0 0
Imipenem /relebactam IMI (76.47%) 13 (11.76%) 2 11.76%) 2
Ceftazidime/avibactam CAZ 0 0 (100%) 17
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Figure 1. Gel electrophoresis of antibiotic resistance genes encoding TEM-1 beta-lactamase, TEM-1 band size is 867 bp,

which can be seen in all isolates except 22 isolates.
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Table 5. Accession Sequence ID of new Pseudomonas
aeruginosa strains

Accession Sequence
ID
MZ076518  Clone21
MZ076519  Clone22
MZz076520  Clone25
MZ076521  Clone30
MZ076522  Clone31
Mz076523  Clone32
MZ076524  Clone36
MZ076525  CloneP1
MZ076526  CloneP2
MZ076527  CloneP3
MZ076528  CloneP4
MZz076529  CloneP6
MZ076530  CloneP7
Mz076531  CloneP9
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