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morial Institute1640 (RPMI1640) H5Hb (wako) % X — A (2,
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v 7y 3=y v v B ] 7S
MRA 140 0.80 0.80 1.05 0.57 0.20 0.39 0.70 0.10 - 0.05 0.50 1.05 0.80 0.50 0.30 059 0.10 0.10 10.00
Mi%B 1.14 0.60 0.69 0.98 0.50 0.19 043 097 - 0.02 0.06 0.71 1.49 0.82 1.06 0.47 157 0.20 0.10 12.00
WiEC | 140 090 1.00 051 035 0.25 030 050 0.10 = 005 0.35 045 0.25 030 0.30 000 0.10 010 7.21
WD 1.10 0.90 0.84 0.61 0.45 0.07 0.10 0.10 0.03 - - 0.24 0.61 0.75 0.80 0.50 0.90 0.00 0.00 7.99
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TIFEEE IR U TR EBMERICH D, 2% B L O
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BT/ 2% BT/ 4% BIR ¥ 10% BIRHE20%
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X 0 7 BB ONA 4 7 4 v ATEEGE (). AR 7 2 2 BRI ONA 4 7 4 Vv ATEEE ()
B B 7 L7 2 v P b ® (n=4)  *p<0.05
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3. JIA—R -7 /BEBEICE TS ATCC35984 #hDINA A7 1 ILLAFERE
LR 7 R BRI DN A 7 2 L AR (BED . TR -7 2 2 BREEO N A 7 4 LV ATEE (R55)
73 WA W A7 S S L Vi ©

W BD ICEREEICE EZ R L 72,

322 7 FUHE - 7S/ BKREHIRICE T 5 BF B

=
H

21 DFREFIT KD 7R 7 BEDIREIZ 0% + 1% - 3% +
5% 7 2/ BBDIREIX 0% 0.1% * 0.5% * 1% IZ#E D
AA, BB L 2B X ITHIE L Wi A Z VT,
ATTC35984 FRICE 1T % BF TEHEICBI L X & 7% 2 Mgt %
1o (n=3,1¥3),

7 P00~ 5% © BF EREITETE L & IZISFRE
2L, YEEOEREICIZOTNROEESZIAEDS
nixhrot,

s, 7S B0~1%ICBWTIE, 7 I/ BIEED
K FICHE ) BF RO SBIZE SN, 72 /8
0% BEDTEIE X 0.1, 0.5, 1% DFEE. F720.1% BHIZ
0.5%+ 1% DERETHAR, WIS FRIEETH > 7,
%% 0.5% & 1% OMEDOTBEFRITITERAIZRD S
o iz,

B 73/ 0%
B73/801%
B73/E0.5%
BT/ 1%

0.5 0.6

B IJR#E 0%
BIRVHE 1%
BIR%E 3%
BIR# 5%

0.5 0.6

(n=3) *p<0.05

323 7 FUHE - 72 BIRE LR ORI E R D
[E3LE

T RN - 7S BRI LR Eh ORI & T
B, 7B 2%ICET B 7 R (0. 1. 3. 5,
10 XN 20%) . F77 FIBES% I8 27 2/ BRE
(0. 0.1, 0.5, 1. 2 XU 4%) DHREIROREHRIK % 1F
L, ATCC35984 k% FH\> T 24 WREH, 72 BeRTRS 214
DR OVEE R B 2 WE L 72 (n=3),

TR IHE0~5% Tlk 1 ~5 X 10CFU/mL @ I %
RLTD3, 10% B X T 20% TIEF 5 X 10°CFU/ML & K
TEAZTR L. 7 F 78 10% TO R EI [ 5% 1
R, AREIEETH -7 (K4),

72 /W8 0.1%~ 4% TIZ 1~ 5 X 10)CFU/mL DE#K
ZARLTED 0% TEK S X 10°CFUML I £ D, 7 32
J W 0% TOIFEREENLE 0.1% ISR, ARICEMET
Hotz (X5).

BEWHN L& 7 FYBEREES L7 3/ BIREICE
VT, 24 el 72 IFRIRS R ORI B AU 2 IEHETH -
o
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5
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WG 24RER  @EEIEE 720
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73 R EH] R A7 SSL VR ® PR+ BEHERESE  n=3)  *p<0.05
AT — T IVIMEEBREA TR, AR 2 IR L L %
4. # = ML 7Bk ofst #1715 7o, IMER « BRI 72355 51

M5 NERIE A 7 — F VIS BT 2 BEYR AR,
OAREY) 24 AEDOWRE « AT — T AR ABREIC KD
AT =T MERIRA SO @A T —T N7 ()
F73 A T =T NDEENRTEY 7Y, Ofthod G
0> 5 OIATYEORERR 7. @AY) 22 Wi g B X 2 ik
g0, D4onEZ5NTVD,

Aigicld, LRO~DORARK L D, BF 1347 —
TIVHMEE S NIRRT L 9 5 2 L2 EE L. IEN
WA SN A T — T OVIMBER O AIPER T Lic B 1) 5 (4
W, TR & 2IREIREOERINHHZ B L., 2n®
TR & K DR O BURERS ZE R AT 12 D\ TRt 247 5
72

5.2 558 % BT 5720 MRS %2 42 TH TR FANL
W, BEREIR -2 bRk U 7o GRER R, Bk - AT
ZhRE L7, o3 ezl 7, 2E. b MikiE
AFREECH >, REELTEY (V) k%
PR L 72

ML IC BV TUIZIREEDSE VI & BF IR T o fFE(
R U7ee —J7. BISHER MK, PRAZIMURIR ISR IC &
W, BFEREIZMIEARR TH -2 2 eh 6. BT
REED FEERINTIHLZER T & 220> o 72, MRS DA
WIMEFHE T TR FEEL 22 &6, 2t
YBER TORBABRIZIRETH 2 Z LB LN
7oo FRICIMRICEE NS 7 4 7V VEDORIERTIF. A
F—F VEM EAE L BFIERZIGET 3 EE2 o0
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TV 5 7d 2 BEERT% & A ZIMRA ISR B v T
b, BF G EHli A3 AT HE 2 R O FEE DM TH %,

A T — 7 VNS Tl TR THh B 7 Y
B 72 BERNL RO 2o 72,

7 P BEREEICBI L Tid, POEIRIC X 2 KRG
(FAw ) —HiK) TORBEEZZRL 20% %2 ERE L.,
0~ 20% DIRFEHIPH T BF Bz ik L 7o 7 F 7
B0~ 5% TRVITNHEABREDNA A 7 4 AR R%Z
AL 10% U ETRBREOE TR N, 7
S FRIEIE® 2% ICEE L7 7 B 7 BRI 0 ~ 20% D
B ERIC BT 2 B HIE L 255, 0~ 5% Tl
HEEORBERLZbDD, 10% LA LTI E
I L7z, T, 7 F 7 BEERE TSR 0=
BIEPE L 220, S. epidermidis DB ZAEL 2B D
CHEMIE N D, XoT7 FoRREEE (10% b E)
B} 2 BEEEKEDE T, S. epidermidis DFEHEPHEIC
PESREEDSER D | DTH 5 Z LDRB I NI,

72 BBIREEICBE L CiE P ERIRIC & 2 RS (R
A —iiiE) TOWREZERL 4% % FIRE L. 0~
4% DI FEHIPHTO BF a2 i L7z, 7 2/ 1#0.5%
~ 4% TO BF BRI REREDIZR S N0 > 7
23, 0.1% TIFBERIZFERIIET L. 0% 28 W T
BF DI IZIER 6 NT. 7 2 BBOREMR T IcHES
RO MRS e o0 7RI HREL 5%
WCHEE L 727 S 7 TRIREE 0 ~ 4% OFF R BRIRIC BT 5
BB JIE L 22550, 0% TRABLEBUE TBA SN
72bDD.0.1~4% TRAMREOHBZ R LI Lo,
BF DIERICIZ—TEROWEDI DT EEZEZ SN, Z
DRI, WD A% 6 TROBERHBIRL T2 &
EZz o5,

72 BBAIMCO WU S FOWIR 7 S /7 B 5]
Z 7o, Bk B,D ICH L, i ALC,E ¥ 1F % BF
BRI E 2> 7. Wi B,D 13 A,C.E & b & pH 28
1 FER S, FRBMREDEA A4 v & LT, il B,D
EERRA A >, B AC.E (3L A A4 v D32 il
HEL T2, 2N SRIEPEME RS OE DM O
BF UL RIS L T ATREED S b L B O FERHIC
Lo THT—TNICEIT 5 BEIFRICERSH 5 2 LH
R I NI,

¥ 7o, KW TIE S, epidermidis 3 %% JH\ > BF Xk &
ZHE L 72, IR I B VT, 3 BROIERE I R
o, T RUHE . 72 BoKRIE L BF B E

L DOBIRIF IR E D IZIFHMROBINZ R L 72, 4o
SR D S, epidermidis RICE LT o, FIERDEHEIH
ZRTHRESIE Z 6N B0, KDL OEkZ WA
SO DMGEDHETH S D, i, BF AL TIHHE
% ATCC35984 ¥ D BF JEK & 1%, MRS T T
JCM2414 #R & RIFRE, AFRERRESEAET (MG, BistHE
FIMEAAET) I2BTIE ICM2414 FRD1F 9 D32 >
7o TNOHHREHRN S, UEFFESEMFITE VT ICM2414 PR
I& ATCC35984 #k & [HI%5 DL = BF 2 L. ICM2414
PR BE WFZEfitatik & LB L 2 2 At & R S
%,

AW TR ERHR OGS 2 EHINE Lo, <
Ar7u7VL—F7veA 2MH L 7 5ER # T BF TR
2N L 72 M7EE. OIS T % BF %L
Bfio—>Th b, BFERICGEZ2HTFOAZ Y —=
YIRS LS TW D, S5M% FREIC IR L
T, FELEECTHZ2D02) v b THS, ZDD
B EAHIR & LC. BE Y 77 ¥ — ik sy
513 P, R E O TR 2 G T 5 2 &
T, BB A I L. F KIS X PR A S
LRATHRETH 2 1 CEpER R L W 2 P, S okEt
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in intravascular catheter
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Background and Introduction. Biofilm(BF) formed by
infectious bacteria cause catheter-related bloodstream
infection (CRBSI). This infectious disease is a problem in
medical setting. BF formed on the surface of the catheter
prevent the penetration of antibacterial drugs and have a high
protection against immune system. The treatment of CRBSI is
therefore difficult. It is important to obtain information on the
BF formation and to develop methods to effectively prevent
its formation.

Several groups reported the methods for assessing the amount
of BF targeted at the catheter. However, there were few
reports that accurately simulate the in vivo conditions.
Objective. In the present study, we prepared a series of
simulated culture media consisting of various components to
simulate the conditions of the lumen and outer wall surface
of the vascular catheter and examined the influence of these
simulated culture media on the amount of BF formed.
Methods. Three strains of Staphylococcus epidermidis
(ATCC35984, ATCC51625, ICM2414) were used for the
following experiments. The various simulated culture media
were added to 96-well plates and bacteria were cultured at 36
°C for 72 hours in the wells. The BF was stained by crystal
violet and the amount was measured at A570. The culture
media simulating the composition of liquid in contact with
the vascular catheter lumen and outer wall were used. The
simulated culture media for the lumen were prepared using
glucose and five kinds of the commercially available amino
acid infusion solutions (0-20% glucose and 0-4% total amino
acid were prepared). We examined the effect of each culture
medium on the amount of BF and also examined whether
there is a difference in the BF formation between the five
kinds of amino acid infusion solutions or S. epidermidis

strains. In the simulated culture media for the outer wall, horse

blood (defibrinated blood or serum) was added to RPMI 1640
medium with a blood concentration of 0-100%, respectively.
We examined the influence of blood on the BF formation by
the method described above.

Results. The results on the simulated culture media for the
catheter lumen showed a tendency that the lower the glucose
concentration and the higher the amino acid concentration,
the higher the amount of BF was. The similar levels of BF
were formed in the culture media with glucose concentrations
of 0-5%. In the culture media containing 10% or more of
glucose, the amount of BF decreased. In the culture medium
with 0% amino acid, the BF formation was undetectable. BF
formation was detected in the culture medium containing
0.1% or more of amino acid, and the similar levels of BF
were formed in the range of 0.5-4%. The amount of BF
varied depending on the kind of amino acid solution and S.
epidermidis strains. The results on the simulated culture media
for the outer wall showed that the higher serum concentration
and blood concentrations, the lower the amount of BF was.
Conclusions. We examined the relationship between the
composition of the simulated culture media for the catheter
lumen / outer wall and the amount of S. epidermidis BF
formed. The results on the simulated culture media for the
catheter lumen suggest that the concentration of glucose or
amino acid in the infusion solution has an influence on the
amount of BF. In the experiments of the simulated culture
media for the catheter outer wall, serum and defibrinated

blood inhibited BF formation.
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