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Surface characteristics of drug-resistant Pseudomonas aeruginosa strain under

atomic force microscope before and after treatment with drugs

Li Zhongxin Zhang Chunlei Zhou Xiaomei Lan Zhiming Li Yuzhen Zhang Shunan Chen Ping Lu Qi Huang Zhiwei
Department of Clinical Laboratory Shenzhen Hospital of Traditional Chinese Medicine Shenzhen Guangdong Province 518001 China

Abstract Objective  To observe the surface characteristics of in vitro B-lactam resistant Pseudo-
monas aeruginosa after treated with B-lactam resistant antibiotics. Methods A Pseudomonas aeruginosa strain
was isolated from wound secretions with the K-B method to test its susceptibility to B-lactam resistant antibiot-
ics. Morphology of the stain and its surface characteristics were observed with Gram staining under atomic force
microscope AFM . Results A B-lactam antibiotics resistant Pseudomonas aeruginosa strain was isolated.
The strain after Gram staining was 10-fold longer 5.0 to 25.0 wm and slightly less wider 0.3 to 0.8 wm
under atomic force microscope after K-B experiments. The strain was L-shaped. No change was found in the
strain after Gram-negative staining. Atomic force microscopy showed more holes on surface of the strain under a
scanning area of 500 nm x500 nm which were further confirmed on the topographic maps the depth was less
than 10 nm before K-B test and greater than 30 nm after K-B test . Conclusion Atomic force microscopy can
show the rough surface characteristics of Pseudomonas aeruginosa after K-B experiment but cannot show them
after Gram staining indicating that AFM scanning can be used to observe microchanges on the surface of the
strain.
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%1 K-BLIERIFHETE AFM 33 EFR A 500 nm x 500 nm AR FRENSEEEE n=10 x=xs

K-B SZH R 2.993 +0.315 1.032 +0. 128 0.923 +0.101 2.450 £0.308 0.157 0. 031 32.3+2.8

AMP K-B L5 /5 5.371 £0.805* 5.680 £0.310* 3.024 +£0.3282 1.332 £0.1342 9.342 +1.0072 122.6 +14.42
AMC K-B 52805 5.401 £0.7982 5.450 £0.4152 3.144 £0.2232 1.299 +0. 1222 9.299 +0.356° 123.0 £21.32
CFT K-B 388 )5 5.370 £0.345* 5.700 £0.512* 2.992 +0.456* 1.340 +0.254° 9.350 +0.4352 119.9 +35.6*
CTX K-B 545 f5 5.383 +0.216* 5.390 +0.445* 2.924 +0.355% 1.320 +0.343¢ 9.340 +0.8792 120.6 +30.9*
GEN K-B 52505 5.325 £0.305* 5.621 £0.767* 3.012 0. 6542 1.335 £0.2652 9.349 +0.7542 122.0 +26.72
NAL K-B 2555 5.390 £0.615% 5.633 £0.5862 3.004 +£0.4582 1.294 0. 1982 9.332 0. 698 121.6 £40. 12
CIP K-B 92585 5.342 +0.987° 5.654 £0.690* 2.988 +0.338* 1.329 +0.098* 9.341 £0.765* 122.8 +32.32
TBT K-B 52455 5.311 +0. 6542 5.722 £0.450* 3.101 +0. 562¢ 1.331 £0.419* 9.349 +0.680 123.6 +28.7%
RFA K-B L5 5.358 £0.323* 5.441 £0.4122 2.990 0. 189* 1.307 +0. 1282 9.360 +0.790* 122.2 +29.82
SMZ K-B 52505 5.367 £0.5542 5.809 £0.3152 3.085 £0.4332 1.298 £0.3102 9.343 +0.4502 122.4 +35.62

a P<0.05 5 K-B 2587 bk



9532 85 15 1 %= 5
1648 2010 4E8 H 15 H

NI -
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 15
Aug. 15 2010

#*2 K-BXLEHIEHEE AFM 3 EFR A 500 nm x 500 nm B E)
FERERELEE n=10 x=s

NGB Cige e Ra nm P-V nm L nm

K-B SZ T 2.98+0.15 16.75 +2. 80 10.23 +3.68
AMP K-B 5L /5 4.55 +0.36% 35.83 £3.15 19.23 +2.66*
AMC K-B 5285 )5 4.54 +0.80° 35.79 +1.80° 19.01 +8.08*
CFT K-B S50 )5 4.35+0.79° 35.86 = 1.68° 19.20 +7. 062
CTX K-B 5286 /5 4,54 +0.52° 35.90 £5.12° 19.12 £3.54%
GEN K-B 52885 4.55+0.90° 35.80 +4.80° 19.32 +1.992
NAL K-B 5256 /5 4.54 +0.75° 35.74 +3.77° 19.22 +5.782
CIP K-B 585 /5 4.50 +0.38° 35.73 £5.09° 18.99 +1.982
TBT K-B S286 /5 4.40 +0.55° 35.81 £2.23° 18.92 +4.052
RFA K-B S286 /5 4.60 +0.87° 35.69 £2.76° 19.02 +3.66*
SMZ K-B 5285 J5 4.61 £0.98* 35.93 +4.07° 19.45 +6.08*

a P<0.05 5 K-B 3w b4
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