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Investigation of antimicrobial resistance of Klebsiella pneumoniae and Pseudomonas

aeruginosa isolates from rat-like animals around a hospital in Guangzhou
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Abstract: Objective To investigate antimicrobial resistance of Klebsiella pneumoniae and Pseudomonas aeruginosa isolates in fecal

samples from rat-like animals. Methods Rat-like animals were captured using cages around a hospital and the neighboring

residential area between March and October, 2015. K. pneumoniae and P. aeruginosa were isolated from the fecal samples of the

captured animals. Antimicrobial susceptibility test was performed according to the guidelines of Clinical and Laboratory
Standards Institute (2014). Results A total of 329 rat-like animals were captured, including 205 Suncus murinus, 111 Rattus

norvegicus, 5 Rattus flavipectus and 8 Mus musculus. The positivity rates of K. pneumoniae and P. aeruginosa were 78.4% and 34.7%

in the fecal samples from the captured animals, respectively. K. pneumoniae isolates from Suncus murinus showed a high

resistance to ampicillin, cephazolin, nitrofurantoin, piperacillin and cefotaxime (with resistance rates of 100%, 51.2%, 44.2%,

37.2%, and 23.3%), respectively), and K. pneumoniae isolates from Rattus spp. showed a similar drug-resistance profile. The

prevalence rates of multidrug resistance and ESBLs were 40.9% and 10.7%, respectively. P. aeruginosa from both Suncus murinus

and Rattus spp. exhibited the highest resistance rates to aztreonam (12.4% and 16.0%, respectively), followed by penicillins and

fluoroquinolones. P. aeruginosa isolates were susceptible to cephems, aminoglycosides and carbapenems (with resistance rates

below 5%). Conclusion K. pneumoniae and P. aeruginosa isolated from rat-like animals showed drug-resistance profiles similar

to those of the strains isolated from clinical patients, suggesting that the possible transmission of K. pneumoniae and P.

aeruginosa between rat-like animals and human beings.
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Tab.1 Prevalence rates of K. pneumoniae and P. aeruginosa isolated from rat-like animals around a hospital in Guangzhou from March

to October in 2015

Rat-like animals (n) Capture rate* (%)

Proportion of capture (%) Carriage rate of K. pneumoniae (%) Carriage rate of P. aeruginosa (%)

Suncus murinus (205) 19.8 62.3
Rattus norvegicus (111) 10.7 337
Rattus flavipectus (5) 0.5 15
Mus musculus (8) 0.8 24
Total (329) 31.8 100

81.9 (86/105) 43.4 (89/205)
78.8 (63/80) 18.0 (20/111)
0 40.0 (2/5)
0 37.5 (3/8)
78.4 347

Capture cate=[number of trapped rat-like animals/number of available rat cages]x100%.
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Tab.2 Antibiotic resistance of K. pneunoniae isolated from rat-like animals around a hospital in Guangzhou between March and October in

2015
Rat-like animals (n=190) Rattus norvegicus (n=80) Suncus murinus (n=105)

Antibiotics Resistance Intermediate ~ Suscepti-  Resistance Intermediate  Suscepti-  Resistance Intermediate Suscepti-

(%) (%) bility (%) (%) (%) bility (%) (%) (%) bility (%)
Ceftazidime 6.7 28.2 65.1 7.9 254 66.7 7.0 29.1 64.0
Gentamicin 3.4 0 96.6 3.2 0 96.8 35 0 96.5
Piperacillin 38.9 50.3 10.7 413 52.4 6.3 37.2 48.8 14.0
Ciprofloxacin 0.7 4.0 95.3 1.6 6.3 92.1 1.2 35 95.3
Nitrofurantoin 47.7 30.9 215 52.4 30.2 175 44.2 314 24.4
Trimethoprim/sulfamethoxazole 114 4.0 84.6 14.3 1.6 84.1 9.3 5.8 84.9
Tetracycline 13.4 4.0 82.6 175 3.2 79.4 10.5 4.7 84.9
Cephazolin 51.0 45.6 34 50.8 46.0 3.2 51.2 453 35
Ampicillin 100 0 0 100 0 0 100 0 0
Amoxicillin/clavulanic acid 2.7 24.8 72.5 3.2 9.5 87.3 35 8.1 88.4
Cefuroxime sodium 2.7 24.2 73.2 3.2 9.5 87.3 2.3 12.8 84.9
Cefepime 2.0 30.2 67.8 1.6 19.0 79.4 2.3 384 59.3
Cefotetan 2.0 5.4 92.6 0 3.2 96.8 1.2 4.7 94.2
Amikacin 0 0 100 0 0 100 0 0 100
Norfloxacin 0.7 0 99.3 0 0 100 12 0 98.8
Cefotaxime 18.8 443 36.9 143 50.8 34.9 233 395 37.2
Chloramphenicol 6.7 3.4 89.9 111 4.8 84.1 5.8 0 94.2
Aztreonam 5.4 0.7 94.0 3.2 1.6 95.2 7.0 0 93.0
Meropenem 0.7 26.2 73.2 1.6 27.0 71.4 0 23.3 76.7
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Tab.3 Antibiotic resistance of P. aeruginosa isolated from rat-like animals around a hospital in Guangzhou between March and October in

2015

Rat-like animals (n=114)

Suncus murinus (n=89)

Rattus spp (n=25)

Antibiotics Resistance Intermediate Susceptibility Resistance Intermediate Susceptibility Resistance Intermediate Susceptibility
(%) (%) (%) (%) (%) (%) (%) (%) (%)
Cefepime 0 1.8 98.2 0 2.2 97.8 0 0 100
Piperacillin 35 18.4 78.1 3.4 16.9 79.8 4.0 24.0 72.0
Norfloxacin 1.8 1.8 96.5 1.1 1.1 97.8 4.0 4.0 92.0
Amikacin 0 0.9 99.1 0 11 98.9 0 0 100
Ceftazidime 0.9 6.1 93.0 11 5.6 93.3 0 8.0 92.0
Imipenem 0 1.8 98.2 0 11 98.9 0 4.0 96.0
Aztreonam 13.2 64.0 22.8 12.4 62.9 24.7 16.0 68.0 16.0
Piperacillin/clavulanic acid 35 16.7 79.8 3.4 14.6 82.0 4.0 24.0 72.0
Ciprofloxacin 53 44 90.4 3.4 3.4 93.3 12.0 8.0 80.0
Gentamicin 2.6 1.8 95.6 2.2 1.1 96.6 4.0 4.0 92.0
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