AT Vol. 41, No 2 (2018)
(FE&)

ERBRBRIRRE D/ T 7 1 IVLEKRICE T 5REEOEZE

wIEE"

BN FHER, TR AT, R AT

Effect of antimicrobial drugs on biofilm formation
of sputum derived Pseudomonas aeruginosa

Takuro Koshikawa”*, Hiroki Kondo”, Yoko Mano2> and Nobuhiko Furuyam)

Summary Pseudomonas aeruginosa is a typical biofilm-forming bacterium, but there are few
reports comparing the antibiotic susceptibility of bacteria in biofilms. In this study, we investigated
the effect of biofilm formation on the viability and antibiotic susceptibility of multidrug-resistant
P. aeruginosa and P. aeruginosa showing sensitivity to imipenem (IMP), ciprofloxacin (CPFX),
and amikacin (AMK) (three-drug—sensitive P. aeruginosa). Antimicrobial susceptibility testing
using IMP, CPFX, AMK, ceftazidime (CAZ), and doripenem revealed that antibiotic tolerance of
P. aeruginosa within a biofilm was 10-2000-fold that observed outside the biofilm. In addition,
introduction of CPFX and CAZ after biofilm formation was found to have an inhibitory effect on
the biofilm formed by the three-drug—sensitive P. aeruginosa. These results show that the three-
drug—sensitive P. aeruginosa developed resistance to the antibiotics via biofilm formation and that
CPFX and CAZ might be useful for the treatment of biofilms.
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5 /NiEE (90% minimum inhibitory
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% MICylZCPFX % [ < 44 Tld>128 ugmLTdH
). CPEXT 364 ug/mLT& - 725 CLSIA /R
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AMK. CPFX|ZA} L CEMEZ 7R L72A%, CAZIZ
xf LI PE 2 R0 < S AT PR IR R
T RTCOPUHEEEIH LTtk Z R L7z,

1.2. MBIC. MBEC

MBIC. MBEC® if# % % Table 1. Table 212 7R~
L 720 3HUEPERRIRE 2 BT 590% DD /N A
T T4 NVADNHIES N RADAEE (90%
minimal biofilm inhibitory concentration; MBICy)
0% DFEDINA F 7 4 )V ANME A FRE S b
/NEE (90% minimal biofilm eradication
concentration; MBECyx) |&. CPEX% [ < 4% T
ZNZFN>1024, >1024 pg/mLT&H ), CPFX
TI3256. 512 ugmLTH - 720 LA EAkNE
12817 ZMBICw. MBECwiZ 4 COPLH T
ZNEN>1024, >1024 pgmLTHh > 72,

1.3. MIC & MBIC, MBEC® [t

Table 14& V) 350 B %A%l 7 (IMIC & MIBC.
MBEC% IL#54 % &, CAZTIZ3IE AL L (8f%F
PUE). IPMT 374 2 Dl b (1286 DL B ).
DRPMTI39E 2L I (512650 |) . AMK Tl
TEZELLE (128f% L F) JCPEX Tl 11452 (2048
RULE) WA EF L7z Table 2X 1) . ZHIMT
PEAR IR B 1 ZMIC & MIBC. MBEC#% L9 % & |
CAZ. IPM. DRPM. AMKTI33& 2 1 (8f%
DlE). CPEXTld4 2L 1 (1efELL L) M4
MEFA L7 SHIBEMERRIER I BT, N F
T 4V A EIZK T B AT T IZIPM. DRPM,

Table 1 Antimicrobial susceptibility tests of three-drug-sensitive
Pseudomonas aeruginosa [ug/mL]

Antimicrobial MICqo MBICgo MBECy,

CAZ 128 >1024 >1024

IPM 8 >1024 >1024

DRPM 2 >1024 >1024

AMK 8 1024 >1024

CPFX 0.25 256 512

Table 2 Antimicrobial susceptibility tests of multidrug-resistant

Pseudomonas aeruginosa

[ug/mL]
Antimicrobial MICqyo MBICgo MBECg
CAZ >128 >1024 >1024
IPM >128 >1024 >1024
DRPM >128 >1024 >1024
AMK >128 >1024 >1024
CPFX 64 >1024 >1024
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Fig. 1 Effect of biofilm on antimicrobial agents
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Do NAF T4V ARTEKT 5 & PURESEM DS
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0 B TEREE TR SEM 425 L7 L T w7272 08
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PR 2SR S % /84 F 7 1 v A TIICPEX M
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