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Study on drug resistance and virulence genes of Pseudomonas aeruginosa
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Objective  To explore the drug resistance of Pseudomonas aeruginosa (PA) and the distribution
characteristics of its virulence genes,so as to provide a theoretical basis for the rational use of antibiotics in clinical practice
and the development of new antibacterial drugs. Methods 316 strains of PA from different departments and sources of
specimens submitted for clinical examination in the Third Affiliated Hospital of Xinxiang Medical College were selected.
Antibiotic susceptibility testing was performed by the Kirby-Bauer method. The carrying status of virulence genes exoS
and exoU was detected by PCR technology. Results Among the 316 strains of PA,95 strains were mucoid (30. 06 %),
and 221 strains were non-mucoid (69. 94%). Among mucoid PA, 67 strains were from sputum (70. 53%), 14 strains
were from wound secretions (14. 74%),9 strains were from midstream urine (9. 47%),and 5 strains were from blood

(5.26%). Among non-mucoid PA, 170 strains were from sputum (76. 92%), 22 strains were from wound secretions
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(9.95%),13 strains were from midstream urine (5. 88%),and 16 strains were from blood (7. 24%). Among mucoid
PA,34 strains were from the respiratory department (35.79%),12 strains were from the burn department (12. 63%),20
strains were from the ICU (21.05%) ,4 strains were from the neurology department (4. 21%),4 strains were from the
oncology department (4. 21%) ,and 3 strains were from the hematology department (3.16%). and 18 strains were from
other departments (18.95%). Among non-mucoid PA,110 strains were from the respiratory department (49.77%),33
strains were from the burn department (14. 93%),22 strains were from the ICU (9. 95%),21 strains were from the
neurology department (9. 50%),13 strains were from the oncology department (5. 88%),and 11 strains are from the
hematology department (4. 98%) and 11 strains were from other departments (4. 98%). There were significant
differences in the composition ratios of the respiratory department,ICU,and other departments (P <C0. 05). For mucoid
PA,the drug resistance to meropenem, imipenem, and amikacin was lower than 10% , while the drug resistance to
ceftazidime exceeds 30%. In addition,no strain resistant to polymyxin B had been found. For non-mucoid PA,its drug
resistance to meropenem and imipenem was also lower than 10% , but the drug resistance to ceftazidime, levofloxacin,
ciprofloxacin,and gentamicin exceeds 30%. Similarly,no strain was resistant to polymyxin B appears. Among different
types of PA strains.,the differences in drug resistance to meropenem.imipenem,gentamicin,and amikacin were statistically
significant ( P < 0. 05), while the differences in drug resistance to piperacillin/tazobactam, ceftazidime, cefepime,
levofloxacin,and ciprofloxacin were not statistically significant (P >>0. 05). In mucoid PA, 75 strains carried virulence
genes,accounting for 78.95%. 29 strains carried the (exoU-/ex0S-) genotype,accounting for 30. 53 % , while 46 strains
carried the (exoU-/exoS ) genotype, accounting for 48. 42%. In addition, 20 strains did not detect virulence genes,
accounting for 21. 05%. In non-mucoid PA, 213 strains carried virulence genes, accounting for as high as 96. 38%.
Among them,88 strains carried the (exoU 4 /exoS-) genotype, accounting for 39. 82%, and 125 strains carried the
(exoU-/exoS—+) genotype,accounting for 56. 56 %. There were 8 strains without virulence genes detected,accounting for
3.62%. Comparing different types of PA strains, the difference in virulence gene carriage rate was statistically significant
(P<C0.05). The difference in carriage rate between the (exoU +/ex0S-) genotype and the (exoU-/exoS +) genotype
was not statistically significant (P>>0. 05). There were significant differences in the drug resistance rates of strains in the
exoU~+ group (n=117) and the exoU- group (n=199) to piperacillin/tazobactam, meropenem,imipenem, levofloxacin,
ciprofloxacin, and amikacin (P <C 0. 05), while there was no significant difference in the drug resistance rates to
ceftazidime, cefepime,and gentamicin (P >>0. 05).  Conclusion PA strains were mainly non-mucoid, and which were
mainly isolated from the respiratory department. Different types of PA strains had certain differences in the drug
resistance rates to common clinical antibacterial drugs. The non-mucoid PA strains had a higher carrying rate of virulence
genes. The drug resistance rate of PA strains carrying the exoU virulence gene to commonly used clinical antibacterial

drugs was higher than that of strains not carrying the exoU virulence gene.
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