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Multicenter study on clinical characteristics and drug resistance of Pseudomonas aeruginosa

YUAN Guo,CHENG Miao, YANG Jie (The First Affiliated Hospital of Nanyang Medical College , Nanyang
473000, Henan, China) ™

Objective The clinical distribution,the carrying of virulence genes and the relationship between them and
drug resistance of Pseudomonas aeruginosa were investigated.  Methods The strains of P. aeruginosa isolated from
the samples submitted by the outpatient and inpatient patients of our hospital were taken as the research object. Gram
staining method and automatic microbial identification system were used for bacterial identification. The tolerance of P.
aeruginosa to commonly used clinical antibiotics was determined by KB disk method. The virulence genes of the secretory
system of the isolated strains were detected by PCR technique. Results A total of 272 strains of P. aeruginosaa were
isolated in this study. P. aeruginosa was detected in 213 sputum samples (78.31%),15 urine samples (5.15%),8 blood
samples (2. 94 %) ,22 secretion samples (8. 09%),8 puncture fluid samples (2. 94%),and 6 other samples (2. 21%).
There were 86 strains of P. aeruginosa in respiratory department.followed by 42 strains in ICU and 26 strains in general
surgery. The resistance rates of P. aeruginosa to amtreonam, levofloxacin, ciprofloxacin, piperacillin. cefoperazone/
sulbactam, meropenem, imipenem, cefepime, ceftazidime, gentamicin, tobramycin, amikacin and polymyxin B were
34.93%,41.18%,39. 71%,24. 63 % ,31. 62% ,21. 69% ,18. 75%,20. 22%,18. 38%,26. 10%,23. 90% ,7. 72% and 0%
respectively. The detection rates of virulence genes ex0S,exoT,exoU,exoY,pscC.tssBl.tssB2, tsel,tse2 and tse3 were
75.37%,90.07% ,28.68% ,62.50% ,70.22% ,84.56 % ,86.03% ,79. 78% ,85. 29% and 81. 99% respectively. The exoS
carrying rate of multidrug resistant bacteria was 85. 07 % ,and that of non-multidrug resistant bacteria was 72. 20%. The
exoS carrying rate between groups was statistically significant (X* = 4. 5120, P <C0. 05). The exoU carrying rate of
multidrug resistant bacteria was 43. 28 % ,and that of non-multidrug resistant bacteria was 23. 90%. The exoU carrying
rate between groups was statistically significant (X* = 9. 2738, P < 0. 05). Conclusion  The distribution of P.
aeruginosa was mainly in the department of respiratory department and ICU. According to the results of drug sensitivity
test,antimicrobial agents should be reasonably selected to avoid the emergence of drug-resistant bacteria. The drug

resistance rate of strains carrying exoS and exoU was higher.
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Table 1 PCR detection of T3SS virulence gene
B IR W E (bp)
K A7) P, 1rm.x PR K p
. . Annealing Product
Gene Primer sequence
temperature length

F: TCAGGATACCCGGCATTCACTACGCGG

exoS R, 55 C40s 586
TCACTGCCAGGTTCGTGACGTCTTTCTTTA
F:AGAACCCGTCTTTCGCTGGCTGAGTT

exoT 56 C 40s 348
R:CAGCTCGCTCGCCTTGCCAAGT
F:CCTTAGCCATCTCAACGGTAGGTC

exoU 58°C 30s 136
R:GAGGGCGAAGCTGGGGAGGTA
F:CACCATGCGTATCGACGCTCATC

exoY 56 C 30s 281
R: TTGCTCAGATGCTGCTCCACAC
F:CATCTACCGCGACGAAACTGA

pscC 55 C40s 364
R:CAGGCTCTGGTTCGACAACT

% 2 T6SS FHEE PCR il
Table 2 PCR detection of T3SS virulence gene
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£ 315 ,
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temperature length

F:AGTGCAGATCGAGTACGACG

tssBl1 55 C 40 s 362
R: TCTTGCCGTCCATGTAAGGT
F:ATGGCCAAAGAAGGCTCGGT

tssB2 55 C 40 s 209
R: TCCTGCTTGGCCAGGACCCT
F:AGGGAGCTAGACGTAGTAG

tsel R, 55 C 40 s 348

FAGCTCGCTCGCCTTGCCAAGT
tse2  RCTTAGCCATCTCAACGGTAGGTC 58 °C 30 s 136

GAGGGCGAAGCTGGGGAGGTA
F:CATCTACCGCGACGAAACTGA

R:CAGGCTCTGGTTCGACAACT

tse3 5C 40s 364

o
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Table 3 Drug sensitivity rate of P. aeruginosa to commonly
used clinical antibiotics
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fit 24 iy s
Drug resistance Drug intermediary Drug sensitive
kR it 252 (%) fit 2 (%) it 2% (%)
Antibiotic B Drug Wl Drug B Drug
Strains  resistance  Strains  resistance  Strains  resistance
rate rate rate
M 95 34.93 51 18.75 126 46, 32
ERARDE 112 11,18 25 9.19 135 49,63
WY E 108 39.71 28 10.29 136 50. 00
R A 75 67 24.63 61 22,43 144 52. 94
LHRE /AT 86 31,62 57 20,96 129 47.43
KB W 59 21,69 11 4,04 202 74,26
Diigiaed 51 18.75 13 1,78 208 76,47
A 55 20,22 42 15, 44 175 64. 34
A fl % 50 18.38 39 14,34 183 67.28
KAEE ! 26,10 26 9,56 175 64,34
ENEE 65 23.90 8 2,94 199 73.16
BKF B 21 .72 2 0.74 249 91. 54
LHHEDB 0 0.00 1 0.37 271 99,63

R4 FEABRERFEHERNHn, %]

Table 4 Distribution of virulence genes in different samples

YA il R 1 BN Piéf{ﬁ Hib &t
Item Sputum Urine Blood Secretion Tid Others Total
exoS  162(76.06) 12(80.00)  6(75.00) 16(72.73) 5(62.50)  4(66.67)  205(75.37)
exol  197(92.49) 14(93.33)  6(75.00) 19(86.36) 4(50.00) 5(83.33)  245(90.07)
exoU  62(29.11)  5(33.33)  2(25,00) 6(27.27) 1(12.50)  2(33.33)  78(28.68)
exoY 35(63.38)  9(60.00)  6(75.00) 12(54,55) 5(62.50)  3(50.00)  170(62.50)
pscC 151(70.89) 11(73.33)  5(62.50) 14(63.64) 6(75.00)  4(66.67)  191(70.22)
tssBl  183(85.92)  13(86.67)  7(87.50) 18(81.82) 4(50.00) 5(83.33)  230(84,56)
tssB2 189(88.73) 12(80.00)  6(75,00) 17(77.27) 6(75.00)  4(66.67)  234(86.03)
tsel 172(80.75)  12(80.00)  5(62.50) 19(86.36) 5(62.50)  4(66.67)  217(79.78)
tse2  191(89.67) 13(86.67)  4(50.00) 15(68.18) 4(50.00) 5(83.33)  232(85.29)
tse3  177(83.10) 13(86.67)  6(75,00) 17(77.27) 5(62.50) 5(83.33)  223(81.99)
it Total 213 15 8 2 8 6 22
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Fig. 1 The PCR amplification electrophoresis of exos gene
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Table 5 Distribution of virulence genes of different strains

PR B
Total number of specimens
EA EE A3
Wi H .(11:67)‘ (71120‘5) 7 P At
Ttem Multidrug resistant Non-multidrug Total
bacteria resistant strain
I
ex0S 57 85.07 148 72.20 4.5120 0.0337 205
exoT 58 86.57 187 91.22 1. 2224 0.2689 245
exoU 29 43.28 49 23.90 9.2738 0.0023 78
exoY 47 70.15 123 60. 00 2.2193 0.1363 170
pscC 51 76.12 140 68. 29 1.4792 0.2239 191
tssBl1 57 85.07 173 84.39 0.0181 0.8929 230
tssB2 59 88.06 175 85.37 0. 3049 0. 5808 234
tsel 55 82.09 162 79.02 0.2941 0.5876 217
tse2 61 91. 04 171 83.41 2.3438 0.1258 232
tsed 58 86.57 165 80. 49 1. 2636 0.2610 223
Wi
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