16) Mikuniya T, Kato Y, Kariyama R, Monden K,
Hikida M, Kumon K: Synergistic effect of
fosfomycin and fluoroquinolones against
Pseudomonas aeruginosa growing in a
biofilm. Acta Med Okayama, 59: 209-16,
2005.

17) Mikuniya T, Kato Y, Ida T, Maebashi K,

Monden K, Kariyama R, Kumon K:
Treatment of Pseudomonas aeruginosa
biofilms with a combination of

fluoroquinolones and fosfomycin in a rat
urinary tract infection model. J Infect

Chemother, 13: 285-90, 2007.



1 A latest model of microdevice (50 x
40 x 2.4 mm) with 9 channels (1 mm width,
lmm depth) connecting cannulae.

2 Reconstructed three-dimensional
images (software:MethMorph) of GFP
producing 72-h biofilm in the absence and
presence of colistin methanesulfonate
(CMS). Confocal laser scanning
microscopy (Zeiss LSM 510) with 20 «x
microscope objective was used to examine.
A: control (no treatment), B: CMS (1 x
MIC), C: CMS (3 x MIC), D: CMS (5 x MIC).
The biofilm thickness in the middle of xz
plane shown in A, B, C and D (bottom
panel) was 36.8, 40.5, 108.7 and 10.5 pm,
respectively.

3 Reconstructed three—-dimensional
images (software:MethMorph) of GFP
producing 48 ~-h biofilm after 24-h
treatment in the absence and presence of
colistin methanesulfonate (CMS).
Confocal laser scanning microscopy
(Zeiss LSM 510) with 20 x microscope
objective W a s used to examine. A
control (no treatment), B: CMS (1 x MIC),
C: CMS (10 x MIC), D: CMS (50 x MIC).



The biofilm thickness in the middle of xz
plane shown in A, B, C and D (bottom
panel) was 51.8, 104.2, 28.7 and 8.4 pm,
respectively.

4 Reconstructed three-dimensional
images (software:lmaris) of GEFP
non-producing 72-h biofilm after 48-h
treatment in the absence and presence of
colistin methanesulfonate (CMS).
Confocal laser scanning microscopy
(Zeiss LSM 510) with 20 x microscope
objective was used to examine the
biofilms after BaclLight staining. Green
and red signals are images for live and
dead cells, respectively. A: control (no
treatment), B: CMS (20 x MIC). The
biofilm thickness in the middle of xz
plane shown in the upper right panel of A

and B was 47.5 and 34.6 pm, respectively.



Evaluation of Effects of Colistin
methanesulfonate against Pseudomonas
aeruginosa Biofilms in A New Type of

Microdevice

Reiko Kariyama, Ritsuko Mitsuhata, Shinya

Uehara, Toyohiko Watanabe, Hiromi Kumon

Department of Urology, Graduate School of
Medicine, Dentistry and Pharmaceutical

Sciences, Okayama University

W e evaluated the effects of colistin
methanesulfonate against Pseudomonas
aeruginosa biofilms in a new type of
microdevice. P. aeruginosa OP14-210
isolated from a patient with

catheter—-associated wurinary tract infection

was used. A GFP (green fluorescent
protein)-producing strain, P. aeruginosa
OP14-210 (pMF230), was constructed. The
MIC of colistin methanesulfonate for

planktonic P. aeruginosa OP14-210 W a s 1
png/mL. Biofilms were grown in a new type of
microdevice under a continuous flow condition
(20 mL/hr) with artificial urine in a flow cell
system, and were observed by confocal laser

scanning microscopy. When CMS (5 x MIC)



were added to the system 2-h after
inoculation with the GFP-producing strain,
the biofilm formation at 72-h was inhibited
and approximately one third thickness that
seen with no treatment. The GFP-producing
24-h biofilm after 24-h treatment with CMS

(10 x or 50 x MIC) was approximately half or

one sixth thickness that seen with no
treatment (48-h biofilm), and seemed to be
detached. BacLight staining was applied to

assess the effects of treatment on the number
of wviable cells, and their distribution in
biofilms. After 48-h treatment with colistin
methanesulfonate (20 X MIC) on GFP
non-producing 24-h biofilm, more dead cells
were distributed throughout the biofilms
compared with no treatment (72-h biofilm).
The usual dosage regimen in adult could reach
the concentration of 5 to 20 pg/mL colistin in
urine. It was suggested that colistin
methanesulfonate could be used as a treatment
option for P. aeruginosa biofilms in wurinary

tract.
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- EBEADOBENBREFIEREI BB 5D, HEORERELC A LDOEEOEMNOEREE
B CRES LB, —REREBEACAT L TENERICE T ARABRRHLEDS T

L= T S,

ChETOHEEREVATFLEGHALT, Nravs UEEEFEHFOHEEEZ ERFETERE
(CHRHT AHEERI LIz, 52, AMREE~OENFMRBEFOSMMORFEEELRT
LEFOPMBREANRLTERLIEND, RFHICE T2 REEHN TOFMMOBRGETRICH L TR
MINEL & D &S ICEEAESNTE, Thi, EFEANLORERBETICEND,

S5z, AMBPEBEROEEOORERNIC, AFVY UMEEETFEL OHMENEDREZERT S
NERR, SHICDECREEFOROEMAMORFEERTECERET AERZHELI L L,

A BIRER

SRAREICHIEBEENZVVERERTIEHR
AUE—RKTLa—TarAEENIZITHOAT
WADT, BEMAEETILE LTHERERTO
WEFZERIL LT —RAXEHERTOZR
AT 52 EMNBHETHD.

AFETIE, hETICEAIPBEALITFTE
FHEY - MFEALGEFMEEORKE AT A
ZISATAIE L, TOHRNSEMMORES
EEBEARNETEIHENREETHE>MNIT L
HAHESIC, ENHHERBEROEEOORERN
[ZAFIY UTEEEETF (mecd) & HDOHEMN
EOBREERT TR~

—AT, AFTUUMERLFTEAEL/AAYD
TA Y UMERABEORLICIOVTELRARITHEN
ABoEMTERZESIT, Nrvava P UmthE
EFORE - BRERYEE, /n vitro ®ETIL
THRE LT,

B. WAZRAE
1. EmMERBEEEDAF L UtEEERTF
(mech) %31 DOME~DORELIERE

REtE LTIk, EMSMRBESE XRRESE
HikEE L BN T, mecA ZRE T HHEDRRE
HENEWLE Lz, BUXERRICEWNTREE
EmpEBEETS 31 A0EE (B 204

17 &, FEprhR{E 55 &, FREE 16~67
%) RIS, EMHMEEAERNERTOEMLE
EOWMEEIC, AF)UMEEL5T mecA
ERETIAENRELTVANZRAR. &
KUAATDOREBRETHLIDT, HBEEIKXE
HROEREM21 £ (B 154, &E64,

FEEbrhR{E 30 5%, FRAEFE 256~40 %) & L1

SEE, EROEBE~OERRZITOINOTHER
LWoT, Rk SREGEEAZEIVD, ER
CHHTHIEICEREES, EADINET
DWEHE (Koide Y, et al., Lett Appl Microbiol.




2010) [2HWWTxEEE L THLLT polymerase LAMP 3%

chainreaction (PCR) ui_\ % Hq T, mech ng_,]il_—‘%z T;I;iet Primer Sequence
8
ZERANT-. F3 S'-tggeagetacgtitacct-3'
B3 S'-ctgatttggtccaccteg-3'
vand FIP S'-cgcgctattgactttittcacaccetgtttttgttaageegg-3'
S o S e [ BIP S'-cggcaagacaatatgacagcaaaactgtticecaataccge-3'
2. N\ARA /ﬁﬁﬂil&'{l{% (vanA & vanb) LB S'-aattgagcaggctgtttcgg-3'
DRE - BRI EOHT R
B3 S'-caagctgeggagetttga-3'
rﬁ LU j( 'u%“ W T {%E L/ TuWw é AN >avx ’f :/ > ﬁq vanB FIP 5'-acooc01omcg’(ancgcmctccccUccatactctc-B‘

l.h

BIP

tttccoggttttgeatgeocaacccacataggggataccaga-3'

HIGKEOBRR DB 74 R E, 20 ROXEB % LB S_tvcgdwu, —
LT, BE®DPCR%EE loop-mediated isothermal
amplification (LAMP) %%, A DLEIOHRE

(Koide Y, et al., Lett Appl Microbiol. 2010) &[R4  C. FFEHER
(B Lah s, BHEEAT, 1. EMRETSIEERE necA (R A ME OB LA

AW=T73543—E UTOEBYTHD,

PCR ;%5 (Petricheral, 1999 ([Z & 5)
vand forward : 5'-GCTGCGATATTCAAAGCTCA-3'

vand reverse : 5'-CAGTACAATGCGGCCGTTA-3'

vanB forward : 5'-ATGGGAAGCCGATAGTCTC-3'

vanB reverse : 5'-GTTACGCCAAAGGACGAAC-3'

EMHEBEERED 62%M 5, mecA #HH L
T-e —AT, ABEHILLEELBHINEN DT,
=12 L, mecA%#%&H L 1=3
REFEZRELTLADITTIEEMN 0T,

iE M HAAS RS 4E 3 A MRSA

2. LANPRIZ & B vand & vanB D&
1EBEMES B TEr, (Table 1, Figure

1)

Table 1. Detection of van genes from VRE isolates

van-positive

vanB-positive

Place of isolation Number

Species (Country) ofisolatss | AMP PCR LAMP  PCR Sél?%ge

E. faecalis Hospitals (Japan) 10 8 8 2 2 0:2
Hospitals (USA) 13 6 6 7 7 6:1
Chicken fanm (Japan) 1 1 1 0 0 -

E. faecium Hospitals (Japan) 25 9 9 16 16 0:16
Hospitals (USA) 135 12 12 4 3 12

E. gallinarum Hospitals (USA) 6 2 2 0 0 -

E. casseliflavus Hospitals (USA) 4 0 0 0 0 -

Total number 74 3R 3R 29 28 7:21

(% agreement) @) e thy van %)

for vanh (s} and vaad {b}. & total of 74 VRE isais
ts of VRE isnlatas whowith the rasul its oi nal POR. The

3
9 amohccws W
35 1 the struckur
3t bands. Lane M LN’\ i3

oatition of ti‘z targe
1B VRE isoiates

avkes, Lanes




2) BEL, LAWEMNPRZEEY bEh o, (Figure 2)
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Figure 2.
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Detection limits of LAMP by agarose elecirophoresis {a}, detection limits of conventionat PCR {5, and
azked-eye inspaction of LANMP {c}. DNAs were extracted from sedal dilutions of cells {10 ~ 10° celis) of £
Foecium ATCC $135% and £, foeralis ATCC 51299, for vand and vonl, respectively, The LAMP reactions
were performed for 30, 49, and 60 min. The resuits of 40-min LAMY are shown. Bath 40- and 60-min
LAME showed detection linits far vend and vand equivalent to those of conventiopal PCR {< 1 cells
ger reaction tube). The priginal arange color of SYBR green | changed to green inthe positive mixture.
Naked eye inspections were feasible for vand and vonf, and the detection limits wers equivaient to

“ those of electropharptic detection.

3)

(Figure 3) vanA
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PCR (van 4: 343 bp)

D. &

SEO preliminary ZLHEEMN S, HERFMERE
L ramFEEE CENBHBEBEETSESR
DOORERIZIE, MRSA BUEEEZHME L TV WZE
Mivbh 53, AFU UMMEERF (mech) Z{R
BTAMENARLE LTSI LD STz, Th
1, EBHEVMVEEETE2(BHENGLDIC
LT, 60%%HA HEETRETE, BT

OEMMOEFEETEETIRICE, RARKEKC

EECREELATNREZL W EAbh 2T,
Sz, COERE 2012 FICHBEINWSERE
22Thd BEXHREZEEYS - EROER
Ex4] O&R%KE (NY, USA) THRXRT S, £
ZIZBWT, BAOEREZANGN L, SEROAX
BELREE GERCEAMPELKCELT) Z&EL
TL<,

—F T, mech OBBICHRMTH > 7= LAWP %
%, BEICEEAZ o TWWE A aIAII Y

e

vanB

AR

EEMSERICBRET S E, vanA TI/10BREMET LIz, LML, PRELY IBREFEN 212,

figuve 3.

LAMP using intact cells ss template. vand and
von§ were deterted directly ia serial diuhions
of £ Foeqm ATCE 51859 and £, foecalis
ATCC 51299 cells, respectively. The detection
limits of vanA- and venB-LAME using the
intact cells were Jess than 100 cells and 10
cells, respectively, The detectinn Himits of
convenional PCR far vand end voni were 10
cells per reaction tube for both,

PCR {vun B 368 bp)

MEEOBRHEICAWS IR LT, vand &
vanB DIRBIZH RN (RETRE - FFEENRLY
THAHZ DM DT,

S5 Lt —ERAEEMERT, SolCEES
EEOBRET, METHOEFEIZI S LR
NEEFERETIIXRZTOLEUNHS. §
BICRHEEEBOME - WRPIDETH D,

E. ¥

FRERICBTARABRERLEATLEL
T, UTO2 5%ZSEDOERET D,

1. SBREMHIKEICEIERL Btz
TEHMEEETFZ2RET SMEICSHR
ETABEMECREELTLS,
NaAvA D UMMMEEOBE R
LAMP £ ZEBZEL 1=

2.
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JEAE S BRI SR B &
(Mgl BB R FEAR PR FEHEE D SR F36)
BHEFRIZ 35T BRI YLBh IE Y AT b3 R D7 OFFIFEROR L€ DIG A
SRS &

[z NGRS 1E S AT N 2 D72 DB FHI R ERIEOEELORRE
-Fu BN a2y MEKRIZ BT AEAFNHIERE O£ BRI -

SHEPgEE: B0 o LR RFERE R EER S IR - HEER
Wrge & ERREC. RMILKFERFEREREERGUIER DREMED T8
B ARER, W ERSL KPR R R DR ER FHL

WRES

VA, BRI - LB BRI SRR R L 225 TG, ZHD —EROHIE I DV T
BB BICKRDOOERBKRLEDN TS, — ., T rFla=yNIaKENDAKEK
IEENTEBLLT VO T, BRSNS F T AV ATERIC L DMBETE R ARSI
TWB, FET, F ANy NEKRICBITHHE O£ BRI, FHIA RN, BERERO R
LA LRI T E A Y TR B> THRELL, TORE, (KRBT B EHERIZE
BB A4RELZ1Z . Centers for Disease Control and Prevention (CDC; KERR TEHEH L Z—) A
HEIRT DAL B S 500CFU/mL LA O &, $i2 B ADKEKRDOKEEHERELLT
FEEINCVAIEBFERME L 2,000CFU/mL LA FOEETL, WTho T 2ba=yMak
RHLEL WD o Tn, BRI, 5 EFMCER LT V2L a=y MeKRROKERE L ~T,
A ER HE R R E TR 20 fFITHEIML T,

F7- . BN CRIBEL R D AF LV T AT RO EREMRSA)R/ v A VU MG BRE
(VRE)R0 £ I it AR 2 B (MDRP) R 2 H i 7 3 % b3 7 #—(MDRANZ AR HHE 72772 28, R
RO BFNDHD Stenotrophomonas BIMEN—ER &N, —F . FEEDE VLY
FRTETR SN 5T, 7o Z 2=y MEKRICE BT HERHBETIL Novosphingobium
sp. =2 Methylobacterium sp.72E T, ElhE LB HRE ORBZERSITEML THD, LIz
NoT FRBEET V2L a=y NICBIT 5 B RO RK L2225 a2 E 357
BIZh. B &4 OBEBARTO-FS 2B ESN L MERENEE THHEE XD,

A. BFEBH

200744 A O EFRIED —EIEIZIT, B
B2 AT IO B PR GLHI (AR ) O
DEEAEIT, — 7., 20084F 62 E DR
B2z BT L AR B (MDRP) R #
it 73 R b7 Z—(MDRA)BRE DFEA
RG> TABRBE O T FHIHRES
NTRERTEEMBEE 2T, ERIZE CfE
AT AKIEF 2Ly NN TIEEL
KRG NAF T ANV BRI LD E TR LD
BaSh Tna, IRESST VR 2 —&
BT, LA R TEILEE . EREREFIC
BT, KRS AR THREMELL
TR R W THOREENLE
BB TH D,

FIT,EERBEED 10 BOT U EV
=y M (R =T =AY IR

PRI T, BB RS
2B BAITHEE 2L VA 3T H DR BRI
S THIE R i A CREE T, B
BEFREHAE. Flor L a=y e
KSR M A AR A B PR e B~
T T B L% B RS T,

B. BFE5iE

1. BENG: Frala=yMEKRDKIE,
HERZEEDOTF L=y N AR —T A
V)10 BOD, BERK T EPLIRA ZI
SAT3 BAEOKRZHBROZERMAATICERRL
7

2. EERBRE.RMEOREEZ, FEEX
EARFEHI T 37°C. 4 ARIEEEL, (ERBFEM
B O £ % X . American Public Health



Association (APHA) A HELE T A8 /K R HE

7 R2A 55T 25°C, 7 HREIEER LI-, &bz,

BB EEIZ DU T MacConkey ZER AR
BRI T, AF VY MR EE T R ERE (MRSA)
R aw AV UG ERE (VRE)R° MDRP <2
MDRA [ZENZ 4., mROBIRES A T
L, LA R THEICOW T B A Z =R
DPEER CREAEL T 50°C, 30 sy hnEisng
% . WYO o EFHhA T, 37°C, 4~7 Ak
EBLT, BEREBTNENOER LSS Hh 2 8E
FELT-an=—#asHR LT,

3. MEFEORIE Y7L DNA HiHIE
InstaGene Matrix(Bio—Rad)Z AV CHRIL-,
MEFOFEL 16S rDNA HERYITIT2
o, Thbb, HEORESCHEICHNS
NAHHIE 16S rDNA % PCR IETHAIRL . Halig
DNA i % TopoTA /7m—=127%vh
(Invitrogen) Z iV T/ a—=27'L-, h
TNDEERL I Z R ER , HIE DNA 57—
N—2EREL, MEZRE LT,

C. HFsEfER

A ORI ZER T %, 3 B -0#/kELE
IZE- T B BAAIRZIL, AT 2
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FIAREKONKEEBIEMELL TIRESNT
WAIEE R EMES 2,000CFU/mL LLTFD
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F7-, filEl 2006 FITHELZT A=
v MEACRDUEB KB ME LI~ TAEN
#9 20 fEICE OMBEES ML T, 7oL
=y MaKREENIZBIT D AAF T4V LD
BREMREINT-(K2),

CFL/mL
150,000

?

100,000

50,000

0

20064F 20114

E2. Tty kKOAEROEEEL

BT A= MW TCRET HHE K
FONE B RBHAE LA B> TE, RITDY)
PR CTRAEZ LICHE R R M i o s ma
Wb (K3), — 77, ZFEH RO )
KIZBTOMERII SR OT7 Ty 7
Lo THA L, KEKRDIEEBLLTIZR2HZL
Yo7z,

CFU/mL
3,000
2,500
2,000
1,500
1,000
500

0

9 1

SRR
ISR

BB HMT AN AyrKOHEROBELTL

Fro, FENEREORERRMESLTER SN
TV %5 MRSA X VRE <> MDRP <> MDRA 7=
LU RTE LTS EIORE TIIRHEN
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