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Figure 3. Significant correlation of Acanthamoeba DNA copy number with stage of Acanthamoeba keratitis (AK) and visual acuity. Acanthamoeba DNA
copy number at first visit was significantly correlated with AK stage (p=0.53) (A) and logarithm of the minimum angle of resolution visual acuity
(pI=0.37) (B) by Spearman correlation analysis (P<<0.05). Bacterial load in the lesion is not significantly correlated with the AK stage (C) or visual acuity

(D). logMAR = logarithm of the minimum angle of resolution.

58.82, P<<0.05, after adjustment of age). The amoebic DNA

. copy number at the first visit also had a similar risk. The
bacterial load at the first visit was not significantly associated
with the DNA reduction.

Discussion

Acanthamoeba keratitis is a persistent infection and gen-
erally requires prolonged intensive treatment. However,
our understanding of how to treat this disease remains
undetermined. Presumably, the clinical presentation of

AK (i.e., the stage of the AK) reflects the Acanthamoeba
load, and the immunologic responses significantly affect
its prognosis. Culturing, smear staining, and confocal
microscopy are.widely used for diagnosing AK. How-
ever, their qualitative nature and low sensitivity limit the
amount of information that can be obtained to determine
the cause of the AK. Thus, our initial aim was to deter-
mine how real-time PCR can be used for the diagnosis
and management of AK. '
Earlier studies with multivariate analysis of AK classi-
fied AK into 5 stages according to the corneal depth of the
lesion and the severity of the corneal involvement as as-
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Figure 4. Elevation of Acanthamoeba DNA copy number in Acanthamoeba keratitis (AK) cases with poor outcomes. The AK cases with poor outcome, defined
as visual acuity <20/50 at last visit or requiring keratoplasty, have a significantly higher number of Acanthamoeba DNA copies at the first visit compared with
the AK eyes with good outcomes (A). Bacterial load at the first visit is not significantly different between them (B). #*P<0.05. NS = not significant.

sessed by slit-lamp examinations.* The disease staging at
presentation was predictive of worse outcomes and shown
to help identify patients who might benefit from more
aggressive therapy. Of note, advanced-stage AK with deep
stromal involvement and ring infiltrates was associated with
worse outcomes.*%? ,

Then, the important question arose on how much
Acanthamoeba load is present at each stage. Our results
showed that there was a strong and positive correlation of
each stage with the Acanthamoeba DNA copy number,
that is, more advanced stages of AK had higher Acan-
thamoeba DNA copy numbers. This explains why more
advanced stages of AK were so refractory to treatment.

Although the living amoebic bodies were fewer (Fig 1),
this means that destroyed amoeba-derived DNA is abun-
dant. Thus, the strong immunologic responses of the host
to Acanthamoeba, manifested as ring infiltrate, are still
not effective in eliminating the high Acanthamoeba copy
numbers. .

The most obvious advantage of real-time PCR is its high
sensitivity.>!%!! Real-time PCR for Acanthamoeba genomic
DNA will detect both live and destroyed amoeba. This was
shown in our analysis of cultured Acanthamoeba cysts or
trophozoites (Fig 1). Cultured Acanthamoeba samples gener-
ally are accompanied by fragments of the dead bodies and
DNA. Real-time PCR attains its greater sensitivity in detecting

Table 1. Parameters Associated with Poor Qutcome of Acanthamoeba Keratitis by Logistic Regression Analysis

QOdds Ratio

- Lowest Second P

Category Category 95% CI Highest Category 95% CI . Value
Acanthamoeba DNA copy number 1.0  =1000:3.48 1.04-111.63 >100 000:147.39 1.18-18 281.3 0.04*

at the first visit E

AKX stage 1.0 Stage 2:2.8 1.07-7.30 - Stage 5:61.56 1.31-2838.69 0.04*
Bacterial load at the first visit 1.0 =10:0.88 0.47-1.64 >10 000:0.53 0.02-11.86 0.69
Previous use of steroids (-):1 8.84 0.852-91.68 0.07
Contact lens use )1 0.996

AK = Acanthamoeba keratitis.
*P=0.05.
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Figure 5. Association of poor outcomes with unresponsive Acanthamoeba copy reduction after treatment. Ratio of Acanthamoeba keratitis (AK) cases with
unresponsive Acanthamoeba copy reduction after 1 month of treatment was significantly higher in AK with adverse prognosis (A). In the unresponsive
AK cases, AK stage was significantly advanced compared with the responsive cases for amoebic copy reduction (B). #P<0.01. #xP=0.0005.

Acanthamoeba because it does not rely on the functional
integrity of the amoeba as do the conventional methods. The
high sensitivity of the real-time PCR is also derived from the
specificity of the TagMan probe method® and the precise
regression to the predetermined amount of amoebic DNA
standards.

Even though Acanthamoeba is environmentally ubiqui-
tous, our real-time PCR did not detect amoebic DNA in
conjunctival smears from normal subjects. Although the
number of subjects tested was limited, our findings indicate
that amoebic trace is most likely absent in healthy eyes.

Acanthamoeba preys mainly on bacteria but also on
fungi and other protozoans. Thus, Acanthamoeba might be
observed as coinfectants in infectious keratitis cases. When
we determined the specificity of Acanthamoeba PCR in BK
cases, Acanthamoeba DNA was not detected in any of the
BK cases, but 53.6% of the AK cases had low levels of
bacterial DNA. This supports the concept of a bacterial
involvement in the cause of AK, although the stage of the
AK was not significantly correlated with the bacterial load
(Fig 3). Thus, once AK is established, the bacterial load
probably plays a limited role in its progression.

Table 2. Parameters Associated with Unresponsive Acanthamoeba DNA Reduction after 1 Month by Logistic Regression Analysis

Odds Ratio
Lowest Second P .

Category Category 95% CI Highest Category 95% CI Value
AK stage 1.0 Stage 2:8.00 1.06-58.82 Stage 5:4096 1.28-11973 037 0.04*
Acanthamoeba DNA copy number 1.0 =1000:2.79 0.98-8 >100 000:60.88 0.92-4096 0.055

at the first visit ) .
Bacterial load at the first visit 1.0 =10:1.30 0.60-2.85 >10000:6.52 2.99-14.25 0.51
AK = Acanthamoeba keratitis.
*P=0.05.
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In the course of lengthy treatments for AK, clinicians are
often frustrated when a chosen treatment regimen is ineffec-
tive. In refractory cases, Acanthamoeba is sometimes resistant
to antifungal drugs or antiseptic drugs. Indeed, in our case
series, multidrug-resistant Acanthamoeba were detected espe-
cially in the refractory cases. Moreover, drug-sensitivity testing
of Acanthamoeba in vitro takes weeks for completion and does
pot necessarily mirror the sensitivity to the drugs in" vivo,
especially in refractory cases.'? This suggests that the prolif-
eration of Acanthamoeba seems to depend on both an impaired
immune response of the host and the virulence of the Acan-
thamoeba. Consistent with this, the AK outcome was signifi-
cantly correlated with an unresponsive reduction of amoeba
copy numbers after anti-amoeba treatment.

Previous multivariate analysis of AK showed that the duration

of the symptoms before diagnosis was a risk factor for a more.

advanced stage of the disease, and the more advanced stage at
presentation was a risk factor for worse outcome.* Consistent with
these findings, advanced disease stage was one of the significant
risk factors for poor outcomes. Furthermore, we found that the
detected Acanthamoeba copy numbers at the first visit were an-
other risk factor. Advanced AK stage was also a risk factor for
unresponsive reduction of amoebic DNA. .

Our findings should help clinicians make earlier deci-
sions on when to switch to surgical intervention after treat-
ment. Of note, risk assessments for poor outcomes do not
necessarily require real-time amoebic PCR. We suggest that
conventional PCR or even smear staining would be suffi-
cient for this purpose. For example, careful sampling of AK
lesions during the course of treatment and evaluations by
conventional Calcofluor or Fungiflora Y staining will deter-
mine whether more than 90% of amoebic bodies have been
cleared after 1 month of treatment.

The sensitivity of real-time PCR in patients with AK did not
reach the theoretic 100% sensitivity that real-time PCR should
have achieved, perhaps because the sampled amount was not
sufficient and the sampled location was not correct. The stain-
ing of corneal lesions usually requires more tissues, and there-
fore staining samples were collected before sampling for PCR.
‘When AK is at an early stage and has low amoebic numbers,
the sampling may remove even trace amounts of Acantham-
oeba. In this case, smear staining would be positive but PCR
would be negative. The location or depth of the lesion may also
affect its outcome. For example, when samples are obtained
from inflammatory-prone lesions at the early stage, but without
amoeba, real-time PCR would be negative.

The strong immune responses of the host also affect the
amoebic DNA load. Aggressive AK treatment or presum-
ably host factors would exacerbate the Acanthamoeba copy
numbers. This can present as dense inflammatory opacities
that are difficult to differentiate from AK with high levels of
Acanthamoeba. Indeed, we had a case with low visual
acuity due to severe corneal and anterior chamber inflam-
mation, in which the small amount of amoebic DNA was
readily eradicated after a few weeks of treatment, and treat-
ment was successfully switched to topical steroid therapy to
reduce the inflammatory responses.

1118

Refractory AK cases sometimes require therapeutic ker-
atoplasty. The management of post-keratoplasty cases re-
quires intensive use of steroids because they are susceptible
to rejection because of the larger graft size and strong
inflammatory environment provoked by the AK.

Real-time PCR for Acanthamoeba is also useful for
confirmation of the complete removal of Acanthamoeba. It
is a great-relief for surgeons to know that the amoebic DNA
becomes negative after surgical intervention in cases with
advanced-stage AK with a million copies. Acanthamoeba
real-time PCR requires only a minute amount of sample and
is useful for confirming the absence of Acanthamoeba.
Amoebic PCR ensures the validity of aggressive treatment
or surgical intervention and would support the proper timing
for the use of steroids for better visual outcome.

In conclusion, collectively, Acanthamoeba real-time
PCR is effective in diagnosing AK. Real-time PCR detec-
tion does not provide information on virulence of Acan-
thamoeba or immunologic responses of the host, but it does
provide useful information in managing AK.
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1= 3-3-1 T4 ATCC 50370 A. castellanii Ma strain Keratatis
£ I 3-4-1 T4 ATCC 50374 A. castellanii Castellani Yeast culture
paipi 8 3-7-1 T4 ATCC 50370 A. castellanii Ma strain Keratatis
£ 4-1-1 T4 Acanthamoeba sp. CDC # V3§0 Brain, Skin

- A 4-3-1 T4 ATCC50497 Acanthamoeba sp. Rowdon strain Keratatis
i 4-4-1 T4 ATCC30461 A. polyphaga Eye strain Keratatis
£ L - 4-5-1 T4 A. castellanii CDC #V042 Keratatis
I 6-2-1 T4 ATCC30461 A. polyphaga Eye strain Keratatis
£ 6-5-1 T4 ATCC30461 A. polyphaga Eye strain Keratatis
) 7-1-1 T11 A. hatchetti ARE Keratatis
FRE 7-2-1 T4 Acanthamoeba sp. KA/E24 Keratatis
fE 7-3-1 T4 Acanthamoeba sp. KA/E6 Keratatis
y=:)i 8 7-4-1 T4 Acanthamoeba sp. UIC 1060 voucher Keratatis
# 5L 7-5-1 T4 Acanthamoeba sp. CDC #V014 Keratatis
A 9-1-1 T4 Acanthamoeba sp. CDC #V062 Keratatis
A 9-2-1 T4 Acanthamoeba castellanii CDC #V042 Keratatis
bl 9-3-1 T4 Acanthamoeba sp. KA/E6 Keratatis

(111)
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£9 THYFTA-NABERE

1 BESE 27 HORERR
26 BkIX T4 W& Eh, 1HROATILT

Hot.

111
121
161
431
131
321
151
621
651
451
921
441
31

351
191
171
911

751

Ly
T11 AF019068

331

T3 U07412

™

15 AF262365

L e

T5U94741
T6 AF019063

T10 AF019067
T12 AF018070

Balamuthia mandrillaris V039

0.1

L2407 EBERREE O

——EE—‘ T13 AF132134
N

T1 U07400

) T14 AF333609 .
41______‘:'_—- T7 AF019064
T8 AF019065

T9 AF018066

T4

H#OL Xy — X (RIEFR) - MPS K RJL - (EFIBEE (FEV)15) BSRIRO 18S rRNA BInT

g = BLAST THREMED i (1] SRR &

i B Towe ol e some) WO gt o
BRI 1-3-2 T4 Acanthamoeba sp S2.JDP Soil —3
R 1-4-2 T4 Acanthamoeba sp. S15 Keratatis A
1R 1-5-2 T4 ATCC30461 A. polyphaga Eye strain Keratatis —
{RAET 1-6-2 T4 ATCC50497 Acanthamoeba sp. Rowdon strain Keratatis —Z
BRI 1-7-2 T4 Acanthamoeba sp. KA/E10 Keratatis —3
R 3-1-2 T4 Acanthamoeba sp. KA/E6 Keratatis R—E

. BRI 3-2-2 . T4 Acanthamoeba sp. CDC #V390 Keratatis ~—E
AR 3-5-2 T4 Acanthamoeba sp. KA/E6 Keratatis —&
R 4-2-2 T4 Acanthamoeba sp. CDC # V390 Brain, Skin N
1R 6-1-3 T4 Acanthamoeba sp. CDC #V062 Keratatis? H
EYCRT 6-2-2 T4 ATCC30461 A. polyphaga Eye strain Keratatis —5*
1R 6-5-2 T4 Acanthamoeba sp. CDC #V014 Keratatis A=
R 6-10-2 T4 ATCC30461 A. polyphaga Eye strain Keratatis E/
REHE 6-11-2 T4 Acanthamoeba sp. KA/EL0 Keratatis N
R 9-4-1 T4 Acanthamoeba sp. CDC #V042 Keratatis E

MPS 6-2-3 T4 ATCC30461 A. polyphaga Eye strain Keratatis —5*
sy Ly Xy —A (RER) Yr7RRD3IETH
(112)
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ATCC30461
Eye strain

Others
34%

| Rowdon strain

o)
ATCC50370 15%

Ma strain
7%

CDC #V390 CDC #V042
7% 7%
2 V=UIREATOBREEE
%L DY A THED bIIZA, Eye strain > T Rowdon
strain A3 Ao 7.

m = #

AKDEEE BT A—NOT ¥4 ¥y ZIZonTid
TTIEEPSRENREINTEY, PPETLEMOOH
ENHEIN, SEOL ) ICEHHTES HEAOKREZED T
FhNEAT TR LDTTH B,

SREOMETIL IHREBRNTTRTE TAREDTEDY,
INIZBEDE L OWEL—HLTWAS, 72k 212, Ledee
LUEKRE 7R ) MO AK BEDOTF V7V 3THD S % 36
BATL 1BOATS Tho LMELTVE, —F,
Yerab® X7 5 VADT A Y T A—NGHKRITHOD b,
AK BEHED 10 BIETRT T4 Thornl LTS, 72
7L, ERPSO CLERAED CL, RIFWTS 79% 4 T4
THHELTED, BMEMICERZ T4130 L EREPIC
RLELBOOLNBIN—TThH D CEEUE) 2L i23F
EFLETHYY, IVELOBRBICEEL) AR Lo
TWAHEEZLN, ZOROBEFHFTEELSTL, &5
ZIRTA Y FT A= o THRLUTERAR TV EEE WS
TVWABTHLAEFEL) AOTEZWHEERENS., -

SEDAY T4 Tk 1HOH TILHED Shizds, Tl
BABSERET S L) BEGBEICLTTIIH DO, &
WMEDZ OS] (BREID 7-1-1) R OES & g LT
ﬁ%ﬁ%mﬁﬁﬁ%ét#,%%f&ék#wb:au&#
Sl (F=#REF). T, SEDRYF 41 1H, 3
CLERZEOERFETINTEY GREID 1-2-1), BEER
BIIAATL S B oMIcBfIcETLTEILL, HBE
BEBHETELLY, ZOEFADSELIZTLT, Lrds
| 2FHICZWY 7 47 THh5H Rowdon strain iC&Fh
TWh (F—9REF). 4 FTRECLEBERRZY AKA
BV VD, GHBRIEZRIEY T4 TH2 I EFHRESNTSE
W, CL & T4 L DRBICERDORBUDEND B DI TR
WEkITh5s.

T4 DHROYT ¥ 4 7T, Eye strain DEE 5 ZIIFLE -

(113)

e BREEEABICKFEMCSALTEY
Rowdon strain @ 4 ZIXBE - ZHDEET, HEEHTH
o7 (F—FRET). ThPHBEEZRTIOR, BRO

L OB A DT NV— T DR L vizD, HmTERY
A5, EREWEETH D, BEz#e LR E T, #s6
IZ LTV E W,

BEEDSTH— R4 5V ADREEE LT, BREMEKRS
BRIV ORBEBEHR R 7Y 7L — s BoiE i ER R
ERBIEKOBERDY, AK TL I —200EELHK
Ehn. b ziE REVHTEBTEKEDHEEZOFEN
FEEIW ol eIt TAEUEEHENS AKDOT Y
b7 L =2 (2003~2005 4F) OBRE AT LMD 12,
87% A5 T4, 13% NS T3 THhotzhs, THY M7 A=A
KOO DOHEEME LTHRE SN I EDRVH Y —r T
VAL TOREROPL oL LTV A,
Zhang 5 ZHEHLRO AK BEPLOTH Y T A=
1 26 #RFP 25 #kiE T4, 14RIE T3 780 7277 184k (69.2%)
Faz—2 - V=S I VAR LTwA. §H, bAE
DAK OBEMEZTT, 2T, Filtkdy—rx
VAL TEREONLT, BEDV—FIVAY L T~DE
BIFOLN ol s
KIET, AL CLY—X (BER) okt K TE
9FlDI L, 6FIEY— VAL THE-KLTEY, =
N+ FEEINDEI L THo7205, 3FIIBWTIRA—K
Thotz. TNEEIEZBENTHEH, —2CLIr—2
(M) CBEBOBRITERLTBY, 205 b0—0%f
BloEEsRI L, No—0o»WREED O 458 S N2
THb, b)—D20WHEE LT, KT, AR
MG CLEERTEL, CLEERALTWARVELR DR
BHkEZZ B LB TES. Booton 5™ IIEFHED AK &
HOAEIEBY & ROKERD O HEES NI L 2
o2E LT3, SHEOESL L OMRET T RS (Fvig)
BSEMEA LR L AR, DO DEFITIIARED 558D T
BTz, REEPSIIRI L. 5%, REREG
Q¥R LT, AEHEREO—FEIIOWTHRE L TWE R
v ‘

TR TIE, TAYNTA=—NGTFEZZTICHo
T, TA=NKO 7 0— MLEWHEALE[To72%, 2D
12, SEEREREL, BIREERLLTEALTA) AT
TFEZIFERTHA. ~

SEOGFEEICLY), BRNAKORBRET A -0k
AL TL S A TTHolds, BEDY -2 TV ADI LS
IERE S, BEOLYFE® AK I, H-tEkE
B AL THBNIHROBHTIERL, MEi»SBETICER
LTW/T4AHRDEL DY =0 TV AT L TDOT A—I"D R
FVATHFEMLIDOTHEEELLNE. WiDhDY
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T YA ATOREDT A AL Y FHE R

ENed, TA-NEHEOEYENFEEOBS D, T
(% % BELY) OBVWEOPITHTH .

# Y BT A= TR REF OS5 Tid
<, fﬂﬂﬂ‘@i‘%ﬁf\@ﬁ%b: BE5d s~y ) —AHEAMEARE
HAREBZEOBEEF VDI TWABY on, TI¥IEY S
DNEDLS EHAPHERLHET 2, R LD
Mo TR\, 541k, BNHREEESLTT A -1 KE
SOIERL, BFHREDSOSEELES L THFEEST
HERE - Sk L, BRRE, MIRERRBILC L AREEL L
DVTHET B & L bIZ, 74—/ BRICH§ 2 EHIBZ MR
BRI, BRIRLDETEILICE ST, BRARS

BERBEOBEIZOVTIRHEZMA TV FETH .

ARG E A S MR L HIE FE - BERYENRE
% [HEHSNRWEFRICHET %] A LN WEFERFOR
BRYEARE DM L RSB OMIEICE T 28158 of8RfEL
LTfibhiz,

MToary s by ABEABEREESERNERZESERD
EEFIZELDEREZIHE L WEE T L S IIITEHBRL
7.

AREA GRESRERR), MAE— (Y sRH), WEE
L (FRERM), FHHEEZ (BBEASE), mNHEM CbiEExs),
FHEE GEHRKRE). (BFE)

x &

1) Naginton J, Watson PG, Playfair TJ et al : Amoebic infec-
tion of the eye. Lancet 2 : 1537-1540, 1974
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keratitis @ 1 Fl—ERE, HWEEREERB L CHREICOV
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Present Status of Contact Lens Contamination

Masamaru Inaba’, Motozumi Itoi?, Yoshitsugu Inoue®, Kiichi Ueda®, Yuichi Ohashi®,
Hitoshi Miyamoto® and Keiko Yagura®
Osaka City (Inaba Eye Clinic)*, Tokyo (Dougenzaka ltoi Eye Clinic)?,

Satoshi Mizutani’, Dai Miyazaki®,

Kazushige Sado®,

Division of Ophthalimology and Visual Science, Faculty of Medicine, Tottori University®, Shimonoseki City (Ueda Eye Clinic)*,
Department of Ophthalmology, Ehime University School of Medicine®, Sendai City (Sado Eye Clinic)®,
Nagoya City (Mizutani Eye Clinic)’, Department of Clinical Laboratory, Ehime University School of Medicine®

a7 L2 (CL) F—XOHE, EEHLU7T
AT A=NFROBEREHETZ-01C, 2>T5
A7 AREFEY 7 MCL (SCL), N— K CL (HCL)
BEREOFERSOCLy—XEEUL =, 351D CL
F—ZPEREN, 55 SCL 4 — X#237{8, HCL 4 —
ZBMATH o0 PH R T A—NZEETIIEH
& h 9, polymerase chain reaction (PCR) % IC & %
DNARBREBERBLBENTH o /to BEBEICELT
SCL o — AM27.0% ICHE D, 47%ICEED, 28.7%IC
WEE - IEEREIBRE S hi. HCL 7 — X Tl350.9%1Z
HES, 7.0%ICEEA, 509%ICHEE I EREIBH
dh, HCL 57— XDFBPFEICEWEEREERL . £
7, EREOCLBLVCLSY —AERBICEATZaT
SAT RS, HCLERBEODHIP LB >/ CL 7~
ANEEEES [#8], [REFR3], [HEFA-T
W3] LB s L, [REPED] T-ZAPRIBVE
PEERLE FOWCLBLVCLT—REEBIZELEST
CLT—ADEEEILTH_ELHBIEETRETH 5,
HCLERAEDCL Y —REFBRENTWVBZ EHFEL,
CLI—RIBRIIERTHLICEETILENH S,
(BaLE 54:31—40, 2012)
F—J—R:aAYHT MRS~ B, AL ET FLIXGT
WE, ThHYPTX—=N

To investigate the current status of contact lens
(CL) case contamination, CL cases were collected
from users of soft CLs (SCLs) and hard CLs (HCLs)
who were in good compliance with lens care procedures.
Among the 351 CL cases collected, 237 were for
SCLs and 114 were for HCLs. Acanthamoeba was
not found on cultures, and polymerase chain reaction
(PCR) amplification found low levels of Acanthamoeba
DNA. The results of culturing SCL cases showed
bacteria in 27.0% of cases, fungi in 4.7%, and bacteria
or fungi in 28.7%. Cultures of HCL cases showed
higher proportions with bacteria (50.9%), fungi (7.0%),
and bacteria or fungi (50.9%). In addition, compliance
with CL and CL case care was worse in HCL wearers.
When CL cases were classified according to whether
they were “dried”, had “drop remains", or were “filled
with fluid", the highest contamination rate was among
cases with “drop remains". Good CL and CL case
care can prevent CL case contamination to some extent.
CL cases from HCL users are frequently contaminated.

Care should be taken to dry CL cases completely.
(J Jpn CL Soc 54 : 31—40, 2012)

Key Words : Contact Lens Case, Contamination, Contact Lens
Care, Bacteria, Acanthamoeba
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ERRICIRRECBE L CREEZRITEEZLONDY,
Dk, CL I —ADFELERETIIUA2 S BRI CITH
NTELD, REOHEIAENEOEHYU EIZBNT
CLT—X, H5WVIECLY — AW HERIRTVWEI L
EFRLTCVSY (BREEYYY— v T rarvsy s b L
YARHBRIOT I Y T A=K B ERE. HRE
FEFEHR 1 20094E12H16H. 20114E 6 A BFE, hitp:/iwww.
kokusen.go.jp/pdf/n-20091216_lpdf 2> & & 7 ¥ a — F 7
o CLBIXUCL Y —A7 7 DEMMZTERT 572012
i, BT TICEoTCLY —ADHEREEZH S LA
BZOdP, EOREIFTCLI—AZBRBIEDOILENT
ELDRMBULENRD B, _

DD RFLRCLBITCLY AT TEfToTW5
EEZ6NBV 7 FCL(UT SCL) BXU/MN—FCL (ML
THCL) #MEY, BEFHALTWS CL 7 —20MH,
BE, THAYINTA=NCEBEROFEEERZRAE L.

WEHLUFHE

1. 3 %

CL 7 7 DB EBHWNIIToTw5 (FE1), £ESH
Fio CLALF MR (22) %, 20104E6 ~10H DRIC, &
HREDI-DICES L7z, EPICIRERR L a v S5 4
T VAR 2 BMEEZL A, 3 ASKH SCL

£1 BMUHAEHRCBITS, 257 Ly X (CL) BIU
CL 7 — AT 7 DIFERE - :

CLIERI v 7 hCL(SCL)
FAGH % EAMH (MPS) ﬁiﬁ MPS, Bk R 33

CLE B CLEB, RIS BRI BARO S sy
FTHRE KITH #IZ CL®  CL% a#~x%yﬁécwmx%

BT TYCTEC THC 2T SO gy
HiREA o o o o o o o©
B o o o o o o o
e O o o & o o o©
D o o O &~ o 0o ©
JEBE o o o o o o o
CLHEF) N— FCL(HCL)

T , FEH%BOCL

. ERKZOCLY— ERRHZOCL e EHEYIICLY —

TTNE xrmiyas roard e Lot xemmds
HEBA o o o o
HEn o o o o
iiEc o o a A
D o o) e o
HiE o o o o

O: LTHRELTWS, & B4EELTVS

BaLEgE 2012%

HHEBLIUPHCLERETH 5,

2. 5 &
FEMERICES0E Y o0 CL 7y — ARIVHHR B &
CLy 7IREFAEDDDT v r— MR (R3) %,
FRCLy—ALLBICHEL, EREDDITREL
T BEICEA Lz, BEICIREE BHFTOCL F—X
2Z20FF (BEFRTTBVTHLEERST-EHDE
®C), BALLT ¥or— MHEKE &S ICERASEEICA
N CHEMRIES S 72, AEMRIOEE SN -HFEZ
GEATL, 1ABILICE LD CHRERBICEM L
2o BHREIIBIFERFESRMERERRRELHSFEL O
FIEIHE - THREEMRELITo 120 T2, B D305
DWTIE, 7H ¥ b7 A =730 polymerase chain reaction (LA
T PCR) HEZ, BEWKENES OFMEICHE - TITo 72,
R ICERENAT v — NEKRD ERAEEE 2 BT L
720 MIBRERERICOWTIE, MIBEERKE FEE/HRIC
EOLECLy—AD [HRE] #F60DLITEELT
BH L7,

CL% —AIZHCLH, SCLA: b2, ERIRTREKX
EASPRTWwELDE, A—REICEGD CL 2RFT
BUDEND o, TRTCOBRFREZRAENRET S

%2 MR

o % FAE  EBMIEN
8 LIRR EWE feiE—
BRI E R e )
KB IRR BT T ke B
TRIERER PN i3 AL
= ¥ IRR Ml -

%3 BECEASELZCL S TRRAZAT Y F— KO AEEME

TR

E

fEH CL OfER, 2 —7—%, BE%

T R&%
FTRREEPOFERIBLBAEAL TS ?

CLA THICFERHE-oTWwER? FAITAREALTYSER?
BREOCLEZTh#HEVLTnBER?
BEDOCLETTVTNRAD?
FEHAICCLETTWVTWED?

FHB, CLy—A&ZBIILTWVER?

EH%E CLTY—A%&TTWVWTWVEL?

SR, CLT—ARERESETHEHR?

CLY — Az ZHIICZB LT b ?

BIEEMHARO CL ¥ —2 (HYX L7 CL & —X) OfEFEE
EIRERHOA T

WEERETAEE, 1ENLYOEREREK
SCL DM 2 Fo T B ?
EWREDZHHEME

ZEDHRCOFER? (BLTCL 2B, BEICRSATITS, &)
CL DBFHERHEK
CL @ 1 H¥FHE R
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EE THY T A TPCR REOFIR

1. CLT —RICWA Ao T 5%, WHIFRDOONDRRED,, HHELT
WERPRHEL, BET I, VA5 — AR RVEER, 1ml
OWHAREEKEANT, IFY—TRES,

2. B0, 05mbERB LAABHEB >y TETH— A VIV FE
WcHEE L, ZERICTIOREEL FRICTT A - OFELERT
%0

3. WD) b, #50ulF MiEFEREH/BTB EREEMIIEL, 35T48K:HE

: iugj‘éo

4. F&o72{UET A ¥ b7 A —23 polymerase cham reaction (PCR) #i% (&
5) IEAT 5,

5. 4805[%, 3. OB TIO=—0F T A 8EE T, UTOFEET
B XIUBETRIL, ERERELRAEZTTI.

1. 79 KGR
O % 7 - ERBBUEDGE, BB Ty I —VRBETY, ¥
a7 FYRE (B La7s5— BT FYRE (CNS) <
ST B
@D 4, EF 3%75%1(‘@-%@ LEE
HERET 50
@ EFEXREHIET L, MEERERTO fEnHzH
EL, BEE (B, oL e (B CoET 5, &
HEEBEREIT) (AB2 5 FH).
@aBEmERLEGS, F7 e VEREERABZITY, REHE
T & i Streptococcus pneumoniae & B E L, W TH I
a -Streptococcus £ 5o
@B \HEIE y -Streptococeus & F 5o
0. 75 LmHARR
OF G DB A Bacillus BEFET 50
QFBEEOSHE, 755 —ERBEBHEE Corynebacterium B, B&
P BERER D Lactobacillus B & F Z,» o
W. 75 ABEVEEH
IS —ERERT NI - AORBEEOMREB LT V5 —
CHEZEIT o
Q7 Nva— 5B, % ¥ —EHHER
Y74 H, TuEF AR, TUVFEFARELCRAEEED B,
@rna—2 5w, ¥y CRER
AR & LT, .
7T —EREMN, )Y UBEREN, VEVYX - J VBT
bU T ABEHE, DNA NS, SIMEFHL, VP RREEH ORI X
YEIEEED B,
@72 —AH5EE, +FTF—YHBUE
Ya—VNEFAE, N—0FVFITRE, TVAVIRRE, T
JRENIFY—B, VIR FIYLBE L TREYED
50
@7 va—-2IEREE, FFY T~ VRER
A7/ POREFRE, TYARMT SR LTREEZED Do
®r v a—Ak5ER (ERNEQ, QLS
IDTXLNFw%ﬁmLT HEERZET 50
6. HRIEBITRO L) EETHHERET) (B CFUMY.
(=) 10°LAT
(+) 10'°
(2+) 10°
(3+) 107 E

FRO H NI A GER

ETB : brom thymol blue, SIM : sulﬁde-indole—mbtility, CFU : colony forming unit

O LEFITIRESNRE RS DDE, 2REDHRIC
2BbOPVEL, MEHRNTAIEMIC R B7/20, ERIRTHE
FREDG PN TWS CL 7 —AZD2W T, HIRBHRF
REDF— 4 DAhERENEETHI EIZLT,

{ifs} . %

5 MiEkEETT400 »y MEAF L-EINAEED S H, 351
vy MAENLE R, EINERIZ’T8% TH - 77 HEIL SCL
r— ZAH237M8, HCL 7 — AP14ATH o720 EHED

Real time-PCR (TagMan Probe %), Riviere D et al. ] Microbiological Method
64 : 78-83, 2006% PIEL THEZEL72b D

1. DNA #iHH : QIAamp® DNA Mini Kit
2. Real-time PCR JiifT : LightCycler™
i) 794 ~—  Acanthamoeba M 18S DNA HI % 15 RAIZFH
forward : 5 -CGACCAGCGATTAGGAGACG-3'
reverse : 5 -CCGACGCCAAGGACGAC-3'
ii) 7u—7" !5 -FAM-TGAATACAAAACACCACCATCGGCGC-BHQ
i) Zeff
BH ORE U7
®) (C) (TH)

WEEEALR 7 v 7 900 95 20
2RTFvTHAL ) T EE 0 9% 20

FT==0r7I 60 60 20
TIATFYYaY

(4 7 V51 50)

3. BEHMEEEY » 7 (Acanthamoeba castellani strain Neff @ genomic DNA
(ATCC 30010D) & ¥ PCR THiE L 7= DNA fragment 12 & 5 BREMRIER
4. f#HT : LightCycler Software version 3.5

£6 CLIT—ABREDER

KADOEFEREGRELEIS, (=)0, ()11, (#):2, (2+):3
(3+) 1 4oRa7%25%, HEREFATEEHBIZIOVTORAITESE
fHl-bonr, ZOCLYy—ADEREESL Lz, EFIMEE RESRER
L7, BEEEERT OB L,

Bl1:CNS (=) —FBRE=1
2 1 CNS (2 +), Acinetobactersp. (2 +), Steno. maltophilia (3 +)
—HRE=3+3+4=10

CNS * coagulase-negative Staphylococcus

#=7 BEREN7:CL F—2DHERERE

% gl SEIAE RS £ BIERE  (EiIE)

SER 351 BB :92f, % :259B1  37.6+1258% (14~778%)
SCLEF# 237 B 5860, Z: 179 3461158 (14~688%)*

HCL #/E 114 5B :3461, & 8061 4391218 (20~778%)*

*Wilcoxon NEAIARE I CHLHE TEMIMIZEEESL D (p=0.000)

8 SCLERED CLHR, & 7 A

CL 5 - 5 AR e
2 B3k SCL 217
14 B784k sCcL 17
3% A 3SR SCL 3
CL &3 - CL ##
PRIV =T 133
) a—yng Fryusto scL 5 104
77 F AR
MPS (PHMB &#) 112
MPS (Polyquad *& ) 35
B % BRRA 14
Bk EH 18
TG TG 8

MPS : % HE9FAI, PHMB : polyhexamethylenebiguanide,
Polyguad” : poly-quaternium-1I
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£9 CL7-AORGRESHOEE ()

E’EI-E]BE AKX
SCL & — X 16* 991%*
HCL 77— XA 95 19

*16BIP ISP BEM LR ERIER, 1803y 7 BSETH,
*F221BIR 3 BNLEBBOKEAGER, 70k y 7 ERATH,
(I A x MPS 5

F11 EEREEO CL 7 —A L EAHNEE® CL & — X B TORREELE

R ; FTHY T A=

sk

Lt [ BRIE oA M
EEHURE  285% 0509 07+17  12.2%

LS EAREE  313%  08%16 20+51  138%

n= % 7{2 L**** & L***** & L***** ’ 7“; L****
EENKE™  316% 06+10 11x21  263%

}(‘Cflg)_x EARAKE  547% 1112 27+37  221%

n= . FRLAERE ) dwbEE ) i FLFEEE

MED B VIZERORME, HERE (E6), 74 P72 —/IDNA KN
HLLFBEEE Do/
* il EREE, EEED, Y FHEEERE IR0,
e BRBREOT— 5 RHEE, Y x RE,
FkIEX . Mann-Whitney U FR7E

MR, ERMREERTIZ, SCLEREIIODWTIRESR CL
DOFFHME T TRMEN%2FE 8RS, HCL EHE X SCL
EHELVEBRICERITE Lo HHSCLDXREZ 2
HERZESCL TH Y, BFHEYVa—Nf Fusrn
VY ABEDTW, 72, SCLEAZEOKRFIZEMN
A&l (BUF MPS) 2R L Twiz, '

CLY —AREREOERSBEDOREEL K IITRT,
HCL R — R, BE{LKFFZEH L w5 SCL #
EBORFEr — 2BV TE, EAOREREELTWS
T ARRFERED TV, #IZ, MPS 2T 5 SCL
EHEOREr — AR TRCERNRETH o o EHH
FIXEIZR > TWA CL 7 — A2V, WHRIHE, Kl
WL, BRE (£6), PCREILLIATH Y FTA—N
DNA DIRHEDEE AL DOPFRIOTH 5, METWICHEE
LRV OERZEITEL, EAHNKEO CL 7 — 1200w
THIRAREREO T — 5 DA ERET 501X RY & HT
L7ze $7:, EANRE® CL Y —A L EARKE CL
=20, WRIHE WMHEEER HRE, PCR
BIZXBTH Y T A—/NDNAMHEEDOELZHRI L2
(1D 25, MBEBOMICHETN2EFEEE 2 o7z g
DOFERIE, EAHUEKEO CL 7 —XIZBWTETXTHIR
AREDTF— % DHhEHET 5,

ECLT—AH3U48% THMEL, BI%THE I/ -ETE
E B SN (K12, KEOMMIFIL51% Th o 72
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#£10 F— CL & — A QKA XEHTORREEE

W ERE  THYIT AN

BRME whge (6)™  DNA
HIRAXE  28.5% 05+0.9  07%17 12.2%
TLoNT EBEEE 235% 0408 0822 176%
ek P R N L HrE
CIRAEXE  316% 06+1.0 1121 26.3%
M 474% 0.8<+1.1 1.9%29 15.8%

f; L**** tﬁ L***** 7:‘: L***** 7:: L****

FIAERT (2) BXUEThDLE kol EEED GE#ETRYT
AV RT AR ERT), . .
HOORIE £ HEIERE, BEHET, v P BREE, HEOA,
wern Ly MRSE, PP L Mann-Whitney U BRUE

K12 HMHE, ERORMEBLERE

u — WMETA EEOL HRE

AMERAG] AEREP wpmp sl (26)
ECLy=A 12261 1861 12641 4% 13427
(35181) (34.8%) (51%) (359%)  (1.1%) 77
SCL 4 — & 6451 1051 6861 4B eigqxs
(237651) (27.0%)** (3.7%) (287%)**  (15%) 7
HCL r— 2 5861 865l 58 ol 944354
(114%0) (50.9%) *! (7.0%) (509%)**  (0.0%) "7

*LKZ L ST C SCL, HCL 7 —ABICHEZSH Y (p=0.000),
*#3 : Wilcoxon NERLFIMRZE (p=0.000), ##54F (p=0.000) 2T SCL,
HCL r—AMICFEES Y

$13 Real-time PCRIEIZX B 7 # ¥ } 7 A —73 DNA MR

AP 207
B 35
RKRE 497 5copies/y£
SCL r— A Ty 3.1copies/ul
EHERE 34.8copies/ul
10.0copies/ul B EDFEFIEL 2
100.0copies/uf b DAEFI%L 1
REFIE 78
[GREtE 20
&Rl 14.2copies/u?
HCL & — A F o1 0.9copies/uf
BEmE 2.4copies/ul
10.0copies/ul L L DOREFIEL 2
100.0copies/uf Ll EDIEFIH 0

SCL o —A®28.7%, HCL 7 —AMD50.9% THIE & 7213 K
AR SN /ze MEMRE, HEF 2 EEROMBE, %
PELLICHCL Y —ADHHSCLT — AL D HEILH
ol EEHIEERIZIE SCL, HCL 7y —AMTHEZLZ R
Dedolz, THY P T A—NEEETEIREB I N2
720 Real-time PCR ¥EIC L 57 % &~ b7 X —/3 DNA # i



# 5 4% B£15

#14 SCL 7y —AW2WT, ¥ T7THRMOEWIZX ARMETELY, HERERR

&7 RREN BB WREET RBEEER BRg
el i 18 27.8% 0615 1447
MPS (PHMB &74) 112 26.8% 0.4%038 06x15
MPS (Polyquad®&%) 85 294% 0.5%0.9 07+15
B % MPS 14 28.6% 06+13 06+14
4 MPS 211 28.0% 0.5+0.9 0715

FEAHTB LU Wilcoxon B FIMEIC CEBEICEEE L RDHT
P = R, BEEAD, Y FYEcERFEE HEOA

#16 SCL 7 — ALD2WT, BRREOENICL BB
g i

CL 7 — A ORIRIREE Bl BHLES MUbmEme B

BBELTOS 208 27.9% 05%10  07%21
Wik 5 17 47.1% 09+12 1526
WA A TVA 12 167% 02%04  07%16

SESH B X U Wilcoxon IBMAMREIL T, £7F— 7 BV TEHER
KHEEEERFOT
*EGE R, EEED, Y THEEERE HEOA

EI7T SCL 7 —RDWT, HRREOE I X 5 HIH B REELE

CL & — A DR fIRAE BHEO BYE 1L E
BRLTWS 15441 5445
WiHz B 5 9% 861

BB A> TS 106 251

CL % — A DU fRiKEE HRE 1 DT TR 2 Lk
BRLTWA 17951 291

Wik % R 3 1261 561

WD Ao TVE 1081 2650
HHREO, BHREL12ZThENEEE LT, BBRIREDENCLS

75 S B2 & i

BHREOGMELER (), HRELIMELER (£) H#1H
ORI E BT 5

XREBEICTERERL

WERIBICRT LB THB25, 1T & A EH10.0copies/uld
WM T3 Y, 10.0copies/ul L = D IEFIE 4 #, 100.0copies/
pl PLEDFEFNE 1 FIICT &5, £1%500.0copies/ul LLF

Tdh o720 4 EFT2 real-time PCR EDBZ ML 7 A —

NO@EEHEHT Y P TEOELBELT, YA FTIEL0EN
£, REHTOELLETSH S, L7235 T, 10copies/ul
KD PCR BRI, & —AWDTH Y M T A—INCR
LYBETOTH Y I T A—NOBELZEZBRELTHS
WREENE L, SHOERIZERICHES 25 LV
FELZWEHM Lz 20728, real-time PCR EEIZ L 5
T v & T A —7N DNA M ST DI OREH 54 & At

35

F15 SCLA—AKDWT, & 7HGDEIC K 2 HIH55EE ik

&7 F RTE R HEHEBEOUT HRrE1ME
BEE LKA E 1361 51
MPS (PHMB &%) 8561 2761
MPS (Polyquad “&#) 6141 244}
B % MPS 1041 afl
4 MPS 15641 5541

b7 B AR BHREIUT HRE20E
B LA A 1543 36
MPS (PHMB &%) _ 9671 1660
MPS (Polyquad “&#) 7361 1261
REA7: MPS ' 1241 261
4 MPS 18141 3060

BEREO, BREIZZRETNELLLT FTRADECIZLS
5 S B % i

BHREOGMEEER (-), FRELGHEEEE (£) 218
BOABRMZERT 5

XREB LUCSHAIMCTEEER L

K18 HCL 7 —R 20T, WRRREEDEW X 2Bl HRELK

CL 7 —AOWRRE: B BHREET REEEES FHREGKS)

HRLT05 60 533%  0.8x1.1* 1.9£3.1%3
Wiz R 5 17 765%  1.8%1.3% * B5x45%5 *°
WD Ao TS 37 459%  0.8=1.0* 20£3.2*%°

*pIfE = RERE, KEED,
*2 o SEiME = R, M OA,
RITES L S EOITICCREMICED Y
(*3:p=0.002, **:p=0.004, *°:p=0001, *°:p=0.006),
o UREICHEEERL

L7,

SCLIZDOWT, ¥y 7THREOEN L 2HREEEL 5
BEZRILED, TRTONI A5 IConTr 7RG
L BEEED b NE o7 (Eld), T/, BREICE
TOL1IME BIUIMTE2MEIEZ V=751,
7 EROBER & OBE R B, MEHO A EETED
bidrorz (F15),

SCLIZDWT CL 7 — A DERIRAEEIZ L 2 HEHRHZE, B
BN, BYRELE L, TEEEd s —ADRD
B, B, BRELDE, o, HEEERE
BooNhhois (F16), BICHEREIZL-TO L 11
F, BIUIMTE2M RSV =TT, CL 7 —X
DEIRIRBE L DEE R 27278, BEHILABZERD SN
Th o7z (17 o HCL IZDWTEEE CL 7 — A D1k
WREC X ARIMEEE, BRELRBELALEIA, CL
o= 2N & D FERIY, CL 7 — ADEME, BB\
HCL 7 — R IHARD Ao TV BRI L 0, MM EHER
BRELLICABICAE P07 (F1R). 72 HREKR
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319 HCL 7 —RIZDWT, HEREOBEVIC X 5 EERE LS

CL & — 2 D#IRHRRE U O FBYpE 1 Bl E
B LTV B 326 2881

LT B B 12 4 1360
AR A o TWBH*? 2044 : 1761

CL ¥ — 2 ¥Rk FRELINDT  BRE2NL
AR a7t 1351
WEERO ST 74 1081
THEA Ko T B* 29 31
TBYEO, FRE1 TN ERERL LT, ERIKREDEWICES
MBS R % ol

VB O ML EE (-), BREL GHEEEE () F1E
T At & BT 5

ok PRECTHEICEEEDD
(*1:p=0020, *2:p=0004 **:p=0003, **:p=0007)

F21 YNa—INnL FasFrL sy XA EFNUSOEN O SCL OB

SCL %4 B WAREES  REEEN B
yya—vng Farn 133 301% 05+08 - 07%15
RS 104 231% 0410 09227

WL$H@LWLI6W&§ﬁﬁ BRI
REICTHEEELRL
“:$wﬁ+ﬁﬁﬁ§ BEE &Y, Wilcoxon EZFIRE, FHOWICTEHE
BERL
gl = BRIERE, MEO M. Wilcoxon IEMTIME, SHSIICTH
BERL

F}23 MEECLARHEEE, HRELE

CLEER M5 P% WHmEY BEEgs HiEs

B 58 345% 06+09  11%22
Sk 179 246% 07+29 0821
5 34 588% 11#11  29+38
HCL & 80  A75% 0911  22%34

HMUOHEWED, OCMEICTEEERL,

*2 0 EIE + SEREE HEOA, wucoxonlﬂﬁuﬁl?ﬁm 7
HAWICCHEEZERL,

¥Rl = R E, MEBE O, Wilcoxon JERLFIME, 4

SIS THEERL

FoTOH1PE BITCIUTHZ2MUECII V75T
EFoCCLY —AOHBRIRELEOMELZALI A, »
TROZ V=T HFITBNTS, CL T — R % B0
REFCBWTHERICHERENSE» 72 (3R19).
ERRHBOEEL CL &»x@f&‘&i(ﬁ%ﬁ@ﬁéé%i@m:
TT. BRI SN CL Yy — A TIRMEORHE
L HITHE L, SCL, HCL&%M&H%@%‘&&E%@%
PEELTHEELTVA I AR ENT, SCLT — AL
DNTYYa—yng Farf vy X e ZFnLUSAosCL
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#90 SCL, HCL ¥ — AIZ2oWT, HERHOFELNEE

de b OIS
HE WEREE L SERESD R
L 169%1 58%1*! 04%0.8*%?
Y 41 6B 15+16
L 5641 50%0*3 2.2+34%4
HCL 5y ol g 53x40%

YRECTHRICEEEZDY (p=0.016)

*2 1 Wilcoxon N FI % & (p=0.004), % #4547 {p=0.000)
ICTHEEDY

o REICTEMCEEZSD (p=0010)

*4 1 Wilcoxon IEALFI R % (p=0.003), Z# 441 (p=0.016)
ILTHEEDY

22 JEEMOMBBILE, HREO LR

CLHER Mgk MuEtibil MEREDY BRE
A 53 13 08£30

B 31 13 06=1.3

sc. € 22 11 0918
D 50 19 08+17

E 18 2 08+39

A* 3 0 0.0+0.0

B* 5 12 38+42

HCL c 15 20 28+35
D 3 2 44261

E 30 24 1629

Y PREWTABHOAEEEDHY (p=0021)
EANE x HREB L USESIICT, BREICEEERL

B, Wk REEER BRECEEZEEI o
72 (F21). REMHRMICBIT BMEOMME, HRED
EEMEL2EZA, 2HRETOMMIEORERIIER
EDED O (R22) 45, PIBEERIERT DL NWD,
BE BRIV EEZ OGNS, HEITDWTIE,
xm#wx,mm&—xk%,ﬁﬁul%ﬂ%ﬁm+
WMER, BRECEELEVE R >0 (5823), SCL
OFERBEICIE 2B, 1A%, 3 ATHD3
Hhdholht, £ESDLBY 1AM, 34 AKROME
B b oll20, EHMBHOEVCIIET 53T
badoiz

BB Sh-MEOREEE CLEHNOMEZK 1IZRT,
SCL 7 —AIZBWTH HCL ¥ — R IZBWVT b 7T skt
BHEA 7T ABHRE L )% OBl s hizas, & (T HCL
F—ADHFHRSCLY —A LY DEBCEFRILS 7 LEH
BEIGEINT, —F, 7J ABEEERREICOWTIIHER
SCL —ADHNHCLA — AL ) L HEICEHRICHEES
Nize W SN AHEERUIF T SCLY — AN 53
coaglase-negative Staphylococcus (LLF CNS), HCL 7 —



1 BRSNS 2 M ETEL CL R O ME

L7 ATEERE
FavsyrsrvyX

[O: 75 sk, L7 T ABHERH,
SCL:Y7bavss bL X, HCL: N—
oy MEICTEEED Y (p=0.011)
oy MECTHEEZDY (p=0.034)

FIMEREDOFR ‘ .

BLEIMLTHAD (SCL)

CLY 7HICFE K oT0HAH (SCL) |
CLY THHZFE R oTVBA* (HCL)

TBHEOCLEST DRV LTL B (SCL)
BH#OCLEST kLT A (HCL) |

BBOCLET TVTwaA*2 (SCL) |
REOCLET FTOTVEA* (HCL) | C
VSR iy o S A
FEMMICCLETFWTWAN* (HCL) T :

WMk, CLY—ARZHHILTVAH* (SCL) F—
ER%, CLA—ARZILTVAA*3 (HCL) I

% CLY—AXTTWTwER* (SCL)
M CLy—A%TTVWTHBP* (HCL)

BRI CLY—ARRSETVAH (SCL) |

S .

Bt CLr—ARHRE4TOAM (HOL) ' i
CL7 —ARZNMHIZZR LT ,*S (scL) == o
CLY =A% B BELT VB2 (HCL) ] L! |

fERpOCLy —ADMEAIIE* (SCL) T =
Bt dCLr —ADEIRII* (HCL) i.

SO (SCL)
SEHEER DAL (HCL)

ZHMIEE TFo T A (SCL) ]

EMREoLBHE (ScL) =
SEMMEDZH M (HCL)

[]
=
=
=
=
=
=

m o
0 10 20 30 40 50 60 70 8 90 100

2 HHEENOTVE— DAY TIL T ABEIEEEEHER
HRED 227547 VA
O:e 0w, B: A7, B EE% :
*U: Wilcoxon JEALFIEE, p=0.001T SCL, HCL BICHEZEH D
*2: Wilcoxon NEfLAIMRE, p=0.013TSCL, HCL BiCHEZED D
*3 : Wilcoxon JELFIME, p=0.000T SCL, HCL FICHEED D
*1 Wilcoxon NERIFIMRE, p=0019TSCL, HCL MICEEED Y

A DB 1E Serratia marcescens (LT S. marcescens) DWH
HIL -7,

RIOT V- EFHERD, oV T4 T VA hR
DHES O TR 2 IZ7RT . HCL fEAE D H 2% SCL
HAEIWaY 7547V AHEHEBE»EL, [BHERE
OZBHEE], TERBOCL y—2%221275], TEHE
DCLYy—A%RERSED], [CL7r— A% BRI H
35 [BACLYy —ADFERBEHIEN] [EHEZED
CLY—=A%33<] OEBCHEERENRD NIz, M

W TERBOCLOYTTE] L TCIEHCL DA RITF

To ol MEREER, BRELHFEOMEND 7D

37

24 SCL 47—, HCL % — A4 5 DEHEEL fifk

SCL HCL
o TIHEE . w TGHE
; | i
Ba PR (i) i PR (i)
CNS 27 1.2 S. marcescens 17 3.1
Bacillus subtilis 12 CNS 13 15
Micrococcus 14 - A xylosoxidans 10 31
GNE-GNR 2.3 Bacillus subtilis 1.7
Acinetobacter sp. 2.6 Chryseobacterium sp. 32
Steno. maltophilia 2.6 Micrococcus 25
P. putida 2.2 GNF-GNR 22

12 Alcaligenes denitrificans
2.3 E. cloacae

2.3 K. pneumoniae

. P. fluorescens

1.0 P. putida

3.0 Steno. maltophilia

2.5 K. oxytoca

S. paucimobilis

S. marcescens
Chryseobacterium sp.
A. xylosoxidans
Moraxella sp.

P. vesicularis

C. acidovorans

E. cloacae 1.0 Acinetobacter sp.
K. oxytoca 3.0 C. acidovorans 35
P. fluorescens 2.0 Chryseo. meningosepticum 3.0

4.0 E. aerogenes
4.0 Bacilus cereus
3.0 Flavimonas oryzihabitans
4.0 Ochrobacterium anthropi
1.0 Oligella urethralis

P. aeruginosa

P, vesicularis

P. stutzeri

Alcaligenes denitrificans
Chryseo. meningosepticum
E. aerogenes

Bacilus cereus

o R ke e DO DO DO DD GO O T T =1 ~3 =3 00
(3%
<)

'—‘H'—‘P—'HHHH[\)NNNNMWWOJWCQ»&@@O\S
oo
(53]

S. paucimobilis 2.0
B. cepacia 2.0
Bacillus sp. 2.0

GNF-GNR : 7' NIRRT 7 AR HIRH,

Steno. * Stenotrophomonas, F. * Pseudomonas, S. © Serratia,

A. © Achromobacter, C.: Comamonas, E.: Escherichia, K. Klebsiella,
Chryseo. - Chryseobacterium

ROEBE THolze [CLTXTHIOFRRV] 120V TI,
HCLEHEIIBWT A Y 7547 v ARF R FISHER -
HEFME» o7 [HBECLOTTE] 22w Tid, SCL
FEREICBWTCI VT IAT VAR RFTHFHERENM
Moz,

% £

SRIOT v — b OBEINEIZT’% L BIFTH o720 #
LERELTBLT, Bk, EHFOCLyr—RAZZD
FEREAHGICAND L HBRL TV D20, HRIZE
RERBLTWADDEEZ BN S, CLT—RICIEER
OREAXBELTCWE LD EMAIDL DI H B, EFRMEH
OWE, EEWMREO 7 7 % T 5 FENLETHY,
B OBRET HRENFERINPLT VIR L EZ SNz
P, SEOBERECTEAR, 5\ idItmxXmE & E 50 X ERE
THIHE, ERERBERICENZVWI EAVRENS (310, 1D
SED XS ZAETE, EARLBREO, — 2 Thitdk
BREZ, EEREAENOY -2 ThTEANT h
OREEIY LT, TEMIREOT -2 20RET5
EMETLENPEZ THY), RETIHHEEZLNI

U
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Szczotka-Flynn & *)131986~20084E DB D114 CL 7 —
ARERBRE I LDOTEY, TOBFIHOHEICBNT

70% M EOMBEREESEEIN TV S, BEORFED

SCLEMEZEZNG L L-BRAERL Y —0fE (AR
BEXY I~ v 7 varyy 7 bV XBEEROTH Y
FT A=K BB BoERERER - 20094128
16H. 20114E 6 A B4, http://www.kokusen.go.jp/pdf/n-
20091216_l.pdf 2°5 ¥ v u— FlfE) Tb60% DHE®
HENRENRTWE, T LT, SEOFALRIZBITA
M E 723 EBE ORI, SCL 7 —RI2BWT28.7%,
BAEDE 572 HCL ¥ — A TH509% (E12) LIEKET
Holzo. LEDERATE Y V¥ — OWAEREE TE3855H
2EP ST H Y DT A—NPEERHINGZDY, SEHO
351507 & id R 13 72 <, realtime PCRIEIZ L BT 7
Y b7 A—/SDNABHLIEE, KETH . MEHSE
BIASBHECHRIZBNTIE, 7H Y b7 =LA
BT AR I NIz, HIZ, SEOEREREECIHE
DEEICHRBENTEY (E12), ECTHERSNZCL
T ACHEEHELE LR T W EANRENS, BE, T
AV T A=NELBEEFOERYSLHREZHEE LCEE
FTHEPDL, MEAFKRESIND &) B8R CL T —ATHR
HENRTWwOIRLREVR B,
CLEREOI VIS4 7 v AL, ABEEEES Y
bhAH A, —MESCLERE (AREELY -V 7T b
a7 PV ARBEROT N T AN T AT
FERE. WERFEH 20004120 16H. 20114F 6 A,
http:/fwww.kokusen.go jp/pdf/n-20091216_l.pdf 2> & % 7
U— FH§E) ICBVTEZ, CLY 7TRHIOFRVIFTED
EHIP1T4%, VYA —AORMWEENI IR EZ A DE
7%66.8%, EMMRESDHEEN6 IR 25ED348%
ERBTH D, THIIHL, SEOMETEN2IIRT X
312, EREOBEBIZOWTEFNRZEN25%, 105%, 34%
YAV TIAT U ARERANS L, EROERIZOWT
LBBUREGFTH oz ST HEE D@ 21 HIC
FoT, FRECEMBLEIVIYTIA T VADVELSNL
BRLEZOND, _
72721, HCLERZED 2V 7547 v AE SCLHH%E
EDEL, HCL 7 —ADFHSCL r— A & b flE K
MEFICIEROREE BFREZIEI o201, CL
BIOCLY A7 7TORESRREEHEBR S B, &I
CLERED CL 7 — A D%, CL 7 —XDEHIRHE,
BHREEBICOVWTHRENE,P o7 HCLEREOE
MR, Iho0mIcEELTHE, BE2TH 4
E)RH b, WICEMAHOCLOTTEIZHCLERED S
BT TETWAA, THIHCLRERIT T2 wE
ERTELWHEEZLNLS,
SEORETIIHCL 7 —AOFHELHIHE, EF
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DREENEL (R12), FRAEOIYTI4 TV ABE
oz (B2) A5, BEBIGERME Y TId HCL OFH*
SCL X W REWNEEW), —RFBELILERIRS
NTWb, BKEDSCLOFENTr —ANORERE % IRE
HIZEL Y AARLTVWEBEZ HNAD, Miller % 1& SCL
D HCLERO S PEBEREFIZWEHELTBY,
HCL EHE \CARBREEDS D 2w oid 23 vz 5T
TENS, HAHWVIESCLERENE LWHBRELXTD
BUhLTRERVPEEREL TS, L2L, CLTOR
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