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Abstract

In the 1990s, the distribution of Candida species has changed

significantly, and the ratio of mixed infection, including non-albicans

Candida (non-albicans Ca) spp. gradually increased. In particular, Candida

glabrata showed a remarkable increase. There are several reasons for these

changes, such as, conducting epidemiological survey to clarify the

distribution of Candida species, advances in medical technology, physical

condition and lifestyle. There is a need for a highly accurate test method for

mixed infections. A new microorganism identification method using

matrix-assisted laser desorption/ionization mass spectrometry

(MALDI-TOF MS) has been developed. However, reports on its use for

delineating Candida spp. are scarce. In addition, there are few reports on

factor analysis of affecting mixed infections.

In chapter 1, the purpose of this study was to compare the identification

accuracy of mixed infection between culture test and MALDI-TOF MS. In

chapter 2, the purpose of this study was to investigate the relationship

between the Candida species clarified in chapter 1 and clinical factors.

Subjects were 89 patients with dentures who went to Kubota dental

clinic from August 2017 to September 2018. Specimens are collected from

the denture’s mucosal surface and the tongue and immediately inoculated



onto selective medium for CHROMagar™ Candida, and were also carried

out using MALDI-TOF MS. The distribution frequencies of them were

analyzed. All subjects were then classified into two groups, Candida (+)

and Candida (-) groups. Furthermore, the Candida (+) group was classified

into C.albicans and non-albicans Ca groups. Then, clinical information

about oral environments, physical conditions and management of dentures

were collected. In addition, statistical analyses were performed.

In chapter 1, the numbers and rates of detection/non-detection by

MALDI-TOF MS of genus Candida were 58/31 (65.2 % / 34.8 %),

respectively. Infection types were single infection in 34 (38.2 %), mixed

infection in 24 (27.0 %), and non-infection in 31 (34.8 %) cases.

Concerning the single infection, C.albicans was the most predominant

(58.8 %), followed by C.parapsilosis (17.6 %), C.glabrata (14.7 %),

C.tropicalis (5.9 %), and C.krusei (2.9 %). As for the mixed infection, the

most frequent combination was C.albicans and C.glabrata (50.0 %),

followed by C.albicans and C.parapsilosis (29.2 %), C.albicans and

C.tropicalis (8.3 %), C.glabrata and C.tropicalis (4.2 %), C.albicans,

C.glabrata, and C.parapsilosis (4.2 %), and C.albicans, C.parapsilosis, and

C.glabrata (4.2 %). There were four MALDI-TOF MS positive results that

were negative by the culture test. Conversely, there were six MALDI-TOF
4



MS negative results that were positive by the culture test. The concordance

rate of genus Candida was 0.64 (0.53-0.76), indicating substantial

agreement.

In chapter 2, the results showed no significant difference in gender, age,

mouth dryness, medical history, and medications in each group. Saliva pH

was significantly lower in the Candida (+) group, and even lower in the

C.albicans group. Candida detection on the dorsal tongue was associated

with that of the denture. For denture management status and examination, as

a result of comparing the Candida (+) and the (-) group, denture

management, denture conformity, and denture plaque were related factors.

Candida infection is complicated by disease type and oral cavity

environment changes due to aging. A rapid microorganism detection method,

such as MALDI-TOF MS, will quickly determine the causative pathogen in

dental infections. Denture management was a related factor between

C.albicans and non-albicans Ca groups.
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BT HEEFTERRRONPTHLREWVELZERK L, 200 6L 2R AF
ET 5[], WUy FEBEIT, KA, MEZEOLREREE O 25-50 %00
BERNICRO b, BREEEFICRELESS, TOBHEIX 60-100 %I
W9 [2], S BT, ArEERE (3], TWHNBEEEE 4R ED XD 2wEH
MimEELZEE T I LE, DERACB T2 Y XD an=—FK
iR S H 5,

Candida albicans IR bHIE N m I DTSN LI TH Y, Vv P XK
YUSE DK 70 %% 5 5 [5][6]. — 5, non-albicans Candida (Ca)lx, *
ORRH A 2 TETEY[7][8][9], & b ~DEY I T 2 H 7= e & EIC
B35 £ - TUW AH[10][11], non-albicans Ca O & Ye 88 1%, 72 W ik B
DA k& Coalbicans LB L THENMERE > TWND LHEEIND,

Bl 21X, B M THAEASEEIZEB VW TIX, non-albicans Ca T & T

/|

BVWHEBREMMEZ RS Z LR HE I LTV SH[10],
CHROMagar™ Candida (ZIEFICH H 255 T, OMEBRE» S 5 S
NDIFIE 90 %% 58 % C.albicans, C.tropicalis, Pichia kudriavzevii,

C.glabrata Zi# M3 % [12][13] LML R 6, BERENL DO V¥
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FHEBOFBMNKEEICET 2mFIEAREITEOALTWARY, T 2bb, &
AR EE O REBRERLFESOEZTICE T 5 CHROMagar™
Candida IC X DRI EMEICE T 227 A I A+0ThHh 5., RATHREH
HE B /3 ¥ (Time Of Flight-Mass Spectrometry, TOF MS)D 72 /72 T 4
AL~ ) v 7 ZAREWERH VD~ M) 7 AXEL — — LB A
AL AT B [ R & 4y T 15 (Matrix Assisted Laser Desorption/lonization
Time of Flight-Mass Spectrometry, MALDI-TOF MS)% H 7= % L W\ % 4
MEREENEE SR, MEFEREOR ENRBFEICEEZRE G 2% E%®
IR LM IESH TOMHNEIT LR [14], 7 v P X WO
BIC B9 2 #HEITFEFITH R WII5][16][17].

L7e o TRBFZE OB /I, &Rl 2EEE %2 5412 CHROMagar™
Candida 15 % A B 5 & MALDI-TOF MS O 4 v P X RAKRYEICB T 5 &

FRETCHEL KL, DU ofRkEIcoVWTHRFTT2ZLETH D,

X REB L OFE

1. BFgExt 4

KFRIT 2017 8 A2 H 20184 9 HADMIZ, BEOFELHMZ O T
DI, S FEHER - BERAZZZ2 LMROERFICAELZHL 94 D
TWELEST (B4, LM404)E Lz, FHFEEIT, 74.0 9 5%

(43-99 ) ThoTc, HRFIX, 1) BWOEHITHAD TITo TV DHHRE



WELITIRMIKBELERFH,2) DRENBRA LT O RENME R A A

N\

3) RFEZMIZFMEL TWVWDHE, 4) EFEHAVAEFE TH DL, B E
X, L7k 250, LFAREIKFHE 47 61, THHKENE 24, TH
R K FHE 156 Th o 7=, Wk 0 N L O EIX Newton 5 [181IZ 1K »
oo BROAAEME L, 2FREE L Ta) RAEDOERZB DL, b) %
EMHRECRFRESETOE, RFTREBLE L Te) LEHESKE
MO OERE, d fERESEH L LT,

2. MAEMFHBRE

(1) # i £k W

BT A% 2 FERL ERE L Faif & L, BE KKK KR
BLIOETEZ2HAERBEKICRELEZHBETIOMEE® L TERLZ,

(2) CHROMagar™ £% 2% i B 1%

BRE SN =KL, EHIZ CHROMagar™ Candida (KANTO KAGAKU,
Tokyo, Japan)IZ B K L 72, M IRIX 25 °C T 24~ 48 Kifll O iF K MEA > &% =
NR—y g0, an=—F7 v s a—/)b (C.albicans X F 1 72 ik &
C.glabrata X%~ Mk, C.tropicalis TG OB 243 5 B H
., Pichia kudriavzevii 3 DR HME CHADOKERY 2 H T 2 %k,
C.parapsilosis 1 A R A9 » TBE LT, B> Y X EHHEDHE
EIWX2ANOHFEERNFY VU T L= a0, BlxICHIRICTIT - 2,

it 48 B IcEM Th oI, & 5T 37 °CT 2 @M RIE & f
9



J, ar=—EARD N R WG AILRME L HE — b, BDH
U7z K IX MALDI-TOF MS (2 it L 7=,

(3) MALDI-TOF MS
RQTav=—NBERINTZTXATOREORLEIX, EFO R =
— LB EBEEH Y TREERRIL, #—5 v - 7L —FEICH
KBMLEDOL, 1 pL O~ b v 7 AREEIRML, s (¥
A V7 kA AT ), 4 HrEE MALDI-TOF MS (BD Burker MALDI
Biotyper™; BD)TH 7 /v — M &fER L, BILEZDORXT A itk
v h LW EIT-2[20], YU Ar0oBAIT 1 BE L, BIKCRT D

DICXKD2BPEFTEEAT WV, BEAXZ M OKE Y — 7 OFEHE L RE
EHBILEZ, ok~ AAXT MLE, AXT RV e wyF T T
A7 7V —CHBWMICHBERITLN, AIE/RAAaTHELELLTEE
N, ZORXRaT7ER 20U EThocia6 %, MEEL XL TORE
mERE LT,

3. HEEHREAT

CHROMagar™ Candida 5 # R £ 5 L ) MALDI-TOF MS IZ X D 15 5
NEERKEBENO O O X EHTEO A E LRI FRRFT % M L
oo 2 OB EEMO —BRITH v MR EH VT 95 %EEKFE[CI
TN Lic, FZECHEM S 72 EHMEHT Y 7 F U = 71, Bell Curve for

Excel #f# H L 7=,
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MENSEELENOALA 7+ —L R -arvryr bR™NENT, KB
RITAARKRFRFHEZTMBEEZBRESOREZH TAT » 12
(EC-15-14-033-01),

S

1. WFFExt & O Kk

XfRE OFEM % Table 1 IZR7, X REBDOVERIT T M 49 4, LM 40
4 (CE¥FE 741 £9.15%), EEFRBI AT L5k EE 254, TH
W 24, LHERMIKENR 474, THRBIKBEHR 154, FHAL
HEIL 988 A TH ol MWK TARBITAIRM IS, PO WK (DRS)
A 18 il (202 %) TR O B, 7161 (79.8 %) TIERB O BRI o T,
DRS 18 ] ® B RR Af B id, AR AR Z 13 6] (72.2 %), AR ZL 361 (16.7%),
REHEEERZE 246 (11.1 %) TH -7,

2. AWM DDA

AW O3 DN T ORI, Table 2 IZ/R T,

(1) CHROMagar™ Kz 2% 3k B v5

59 4 (663 NOEHEKKKEECORH IR VX (KW
Candida)D 2 10 = — N H &+, 34 &4 (57.6 %) By, 25 4
(42.4 %)YWIRBEPTH o7, HMBEEEIZOWTIX, C.albicans 7 24
% (70.6 %), C.parapsilosis, 7% 44 (11.8 %), C.glabrata 75 4 4 (11.8 %),

C.tropicalis " 24 (5.9 %) ThH o 7=, IBREEYIZ DWW TIL, C.albicans
11



& C.glabrata 7 15 4 (60.0 %), C.albicans & C.parapsilosis 5 4
(20.0 %), C.albicans & C.tropicalis 3 % (12.0 %), C.albicans & Pichia
kudriavzevii 1 4 (4.0 %), C.albicans & C.parapsilosis & C.tropicalis
14 (4.0 %)Th - 7=,

(2) MALDI-TOF MS

BV HABOREEIL S84 (652%)TH Y, 344 (38.2 %)A H A &
Yo, 24 4 (27.0 %)BIREBEYTH o 7=, HIMEYEE B2 o T,
C.albicans 7 20 %4 (58.8 %)TH b %<, W T C.parapsilosis 6 4
(17.6 %), C.glabrata 54 (14.7 %), C.tropicalis 2 4 (5.9 %), Pichia
kudriavzevii 1 4 (2.9 %)DNE T - 7=, A REYIE B T i b M E D & D2
ST AE I, C.albicans & C.glabrata 12 4 (50.0 %), KT
C.albicans & C.parapsilosis 7% (29.2 %), C.glabrata & C.tropicalis 2
£ (8.3 %), C.albicans & C.glabrata & C.parapsilosis 24 (8.3 %), %
L T, C.albicans & C.tropicalis 14 (4.2 %)DJHTH - /=,

(3) HERABIE L MALDI-TOF MS O #t £ @ bk

R WBE TRE CTHh o 7228 MALDI-TOF MS TRt T & - 72 JE il 5
5 il T& o 7= (C.albicans 3 ¥, C.parapsilosis 1 5, C.albicans &
C.glabrata 1 1), — 5, HEHERBRIETHBETH > 72, MALDI-TOF MS
TREELERSTEMEDL 6 il TH -7 (Calbicans 5 %], C.albicans &

C.parapsilosis 1 i),
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3. O F R AT ORE R
SHEOBREBELED —BE (I v ~FZ )X 0.64 (0.53~0.76)TH YV, —

L CTW7z[21], Table 2 X, T+ X TCOH X )@ o MK LIRS kY

2

D—HE, BLOREGEEDODHAGDLDED —HEE2RLTWDLH, HIM

&

JEYe D — E 2L C.albicans 85.0 %, C.glabrata 80.0 %, C.parapsilosis
50.0 %, C.tropicalis 50.0 %, Pichia kudriavzevii 0.0 % To >, ¥ 7=,

&Y O — B E X C.albicans & C.tropicalis 100.0 %, C.albicans &

i
o>

5

C.glabrata, 91.7 %, C.albicans & C.parapsilosis 28.6 %, C.glabrata &
C.tropicalis 0.0 %, C.albicans & C.glabrata & C.parapsilosis 0.0 % T &

S, EBIT, Byt o —FEK(iT80.6%Th o7,
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Table 1. #ff 78 % %35 @ N &R

Item Character

Sex Male 49
Female 40
Total 89

Age (meantstandard deviation) Male 74.1£9.0
Female 74.1£9.0
Total 74.1£9.1

Denture types Maxillary complete denture 25
Mandibular complete denture 2
Macxillary partial denture 47
Mandibular partial denture 15

Denture stomatitis Reddish mucosa 13
Whitish mucosa
Mixed red and white 2
Total 18

14



Table 2. K5 #& A BrR¥E (CHROMagarTM)& MALDI-TOF MS @ 7 1 % 4

GRS

MALDI-TOF MS

Ca* Cg** Ck** cp' ct'7 Ca Cg Ca Ck Ca Cp Ca Ct Cg Ct OMN% OM@S QM/MMS Total
Ca 17 1 0 0 1 0 0 0 0 0 0 0 5 24
Cg 0 4 0 0 0 0 0 0 0 0 0 0 0 4
Ck 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cp 0 0 1 3 0 0 0 0 0 0 0 0 0 4
m Ct 0 0 0 0 1 0 0 1 0 0 0 0 0 2
N Ca Cg 0 0 0 0 0 11 0 2 0 1 1 0 0 15
qu Ca, Ck 0 0 0 0 0 0 0 1 0 0 0 0 0 1
amr Ca Cp 0 0 0 1 0 0 0 2 0 0 1 0 1 5
= Ca, Ct 0 0 0 1 0 0 0 0 1 1 0 0 0 3
Cg Ct 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ca Cg Cp 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ca Cp, Ct 0 0 0 0 0 0 0 1 0 0 0 0 0 1
Non colonies 3 0 0 1 0 1 0 0 0 0 0 0 25 30
Total (n) 20 5 1 6 2 12 0 7 1 2 2 0 31 89
Concordance rate (%) 85.0 80.0 0.0 50.0 50.0 91.7 - 28.6  100.0 0.0 0.0 - 80.6
Cohen's kappa 0.70 0.88 - 0.58 0.49 0.78 - 0.29 0.49 - - - 0.73  0.64(0.53-0.76)

C.a *: Candida albicans
C.g **: Candida glabrata
C.k ***; Candida krusei

Cp " Candida parapsilosis
C.t": Candida tropicalis
! Number agreed in MALDI-TOF MS and agar dived by total MALDI-TOF MS

15



B2E RWHEEFE O Candida albicans £ non-albicans Ca spp.D R H

WEETIBERNER O

i

o

1980 FRICEBWVWTIE, WUV FEOHRREL LTRBZWVWHD L L
T C.albicans WH T LN TBYV BV VX EBEKDO KL A2 HED 5 &
SN TUWTE[19][22]12%, 1990 4EFRRICA D &, WU VX BEBOMAMITKE 72
EAenB iz, &b B2 DIL non-albicans Ca DL FE N~ 12 EFH L
=2 & THY, T Candida glabrata 13 2 % SHEIMS VY 217 L 7=
[22][23], N6 DAL OB L LTI, 7Y — /L R P EE KO @ F fH
ARREROIKT LZBHEOIN, F722E{b L7z Candida W5y A
DD HERADIEVWHB TEZ2N Y — XA T 203 fTTbhd &)
o TR ERENRDBITOND[19] AR R —_A T XA Th
LA 39 » E & xt4 & L 7= ARTEMIS DISK Global Antifungal
Surveillaance Program [19][22]iC L v iE, k{7 5 @ M2 C.albicans,
C.glabrata, C.parapsilosis, C.tropicaris, Pichia kudriavzevil 78 NV , 73
7T % C.albicans & Pichia kudriavzevil 35 1 L & 8 SALTH 208, %
DWIEBO DML FRIECREICLVENVRALNLDIEEINTND

23], TORKE LT, ZAIMALEEMTHLI AoeFRERL L O4A
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EEEPEEL TS 2 Bbh 2, ERMBFICEATLI2HEITDL 20
[71[81[9]1-

FIEOMIEOMR, FREFORER THBEmM»bREShTD Y
X )@ (%W Candida)®D 27.0 %NIREGEGETH o 72, S b2 B K Y IE §
2D\ TIX, C.albicans (58.8 %), C.parapsilosis (17.6 %), C.glabrata
(14.7 %), C.tropicalis (5.9 %), Pichia kudriavzevii (2.9 %) OJHT&H - 7=,
B A YL JE 1l TiX, C.albicans & C.glabrata (50.0 %), ¥R\ C.albicans
& C.parapsilosis (29.2 %) T - 7=, T ® Candida BT O 75l % 5

A5 ZKMEAN &% 2 FTIT - 71,

xR L OFE

1. BFZExt R FH
KBHEDIOAITE1EELFE & L, RFFRITAEARKRFZRFT 7
P Z B S OAFE (EC17-030 5, EC18-021 5 )% 1§ TIT» 7=,

2. mAHEH

EHREIEZFE 2=y PICEEL, BEZSLTHE ML —0 LICE
Wk, 1AOWBEMICEDVUTOM)~G)D FIEIZH > THRE ZAT
o, W, MAEFTHEND 2RMU E&RE L ZFRTPICFEEL 7z,
(1) SHHF DD P X AE O IE

B1ECER LT — 22 AWV,
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(2) BFEKDFNC X 2 E O R E

i R o W E X, Ky E (5 — B X, KL-2, 74 7%, BAR)%
AW TITWY, BIESAMIE, FR LV 10mm # 5O FEFHRBEB S L L
oo REICEZRBHESERN 200 DETIToZ, T LT3HEHEEL =
OhbZOHRRMBERNEMEE L, 27 K2 0 PEGE L L7-[24],

(3) MEE pH O H|E

7y 7 X4 7O pHRABM (TEST PAPER ADVANTEC, £ I8 % £k =X
S, BR)EHVWTITo72, RBREAHREOFTHTICEE, R LT
MERICEE %, oL EBE L, pH5S.4-7.0 DE T 0.2 T & D
OB OBRARLILALBESEL L THEL L,

(4) BEERE B L ORERR O HF A

wBRE O REOBMERITIBEEWM Y ICT, ELRMAEAOMME L
BIEFRICII2MERALOLEZNOHE L 2,

(5) MBZHICESIEHREHRNLOME L LD 5 L&

AR

ERHEHRAMEEICXY, THhOEE), THRHEOEE], TTFL

T-#F ] OREIRRE,

Cie

TE#ZE M7 7V HHOAEE, TREEEA) E
MoFE, TRELEAEHN) OFE, TREFEOHEMBHHE] (2> TH
ZEATo o, WM, TNOOHBAICKEHL T, BAEZEFHERAFZTA P
TA v ZRBICBTL2RBERFLHENEAELICIIEHFFHRETD

FE &t 2013 R ) 5l H L72[25], 7oL ORAE L LT, HAMBKH
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2y
4
5>

&
B

% - MRAGEAMK 26022 L, THHEoOBK, &

p=({|1}

1B 2
E R

FOWEE], '[TvrFrx—TTF7—7 ] OFEIZOWVWTHNZ, EH M

B

=

FlITHEARBRM (T oy N TF 2y W —, ST —v—, BRYZH
WC, I FvFx—79—7 ] OFBIHRZICTHEL I,

3. RN AR AT

AT, F—FEOREM/E» O XFLRE 89 £ % Candida (+)FE 58
4 L Candida () 314 O 2T/ L7z (Table 1), & 5T Candida (+)
S84 %, TORHMIZLDIKYILREN D, Candida albicans ¥t 42 4
(Candida albicans ® ¥ FE Y L IR G Y, LA C.albicans #) &,
non-albicans Candida #f 16 4 (Candida glabrata, Candida parapsilosis,
Candida tropicalis, Pichia kudriavzevil 4 B FE © B &K Y B L R & &Y,
VL& non-albicans Ca BE)D 2 BEIZ 38 L 7= (Table 2), 4L 5 D 2 BEfH &,
PR L OF R, BEERERS X OIRERS, 1B MEE, MR pH, &5
2B Sz Candida (5 Candida): OBEE, B L OEEEHERN &
HHRORBEBIZX L THIZPZHET AT o7, DEXKSFHES X O pH E
X Mann—-Whitney U test |Z Tt L, BEERE, WE O AW, &k EHRK
PAZDOWTOEZEREGIE, ¥*RED LIIXEEN S K ThHI I
Fisher’s Test (Z THiFt L 72, AEKAEIL, 0.05 & Lz, MTICE, #aE

Y 7 bk SPSS Statistics V20.0 (IBM L, H5)& H 7=,

s R
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DM EAERNER L O FHBITIERICOWVWTIHE D,

(1) =F KL oREE

1) 4

v 1, Candida (+)FE O F s o Al (4 > AZ#PH )74 (12.0)5%, Candida
(HDFETIE 720 (13.0) THOVABEREFTAOLONR D> 7 (p=0.756)
(Table 1), £ 7= C.albicans &t & non-albicans Ca FE D 2 BE I W T H,
FMHPRMETCOEEREZZTALNR D -7 (p=0.066)(Table 2),

2) B

my L ESE, BER P, IRE BREE, OB, M EREE, R A,
Hib s E B, BHRIEDOHEE L, Candida (+)BE & Candida (-)BE O 2 B
M CIRARRETALNZRD -7 (Table3), ¥/ LFEOHEE &,
C.albicans Bf, non-albicans Ca BED 2 B L ORI W TH A FE R =
X A 5 #L7e 2> - 7= (Data not shown),

3) AR EAR B

e FE A, moFE R T A, BEE R EREA, JrimsAl, MM E A,
[ AE AR K, DR BRI A, B HLRIETR A, RESIEER, AT oA
FHRIORMOAE, BXOLZHKRMA (RMAZLL, 1~2H8, 32 L)L,
Candida (+)Bf & Candida (HBEO 2 HEMICTEB W TAHER 2T A LN
- 72 (Table 3), 72 L DI H & C.albicans #:, non-albicans Ca #f ®

QHBEEOBHEIZENWTO AEBEREZEITA DAL D -7 (Data not shown),
20



L2 LZAIRM TIX, Candida (D2 W T, A EMT 5 ITHE
VW Candida (DR PN 2EmIZH - 72,

(2) AENERE & o B

1) AFEKDEHIC K 2 E

Candida (+)Rt & Candida (HFED 2 FER I B W T, Candida (+)FE D&
X 29.8 (1.9), Candida (H)EEIZ 300 2. ) THV AERETALN
o> 72 (p=0.451)(Table 1), F 7= C.albicans # &, non-albicans Ca Ht D
2 BB W T, Coalbicans # O WM X 29.70 (1.9), non-albicans Ca Hf
I£ 30.0 (1.90)TH v, BERhEEXALNR Do T- (p=0.514)(Table 2),

2) ME#R pH

Candida (+)#f & Candida (-)BE D 2 BFERIIZ B W T, Candida (+)Ff O HE
& pH 1Z 6.70 (0.80), Candida (-)F: X H K AH 7.00 (0.40)TH Y, Candida
(HFETITHER pHOBER TZ R LARBERENRB O bz (p=0.002)(Table
1) — ), C.albicans & O MR pH 1% 6.60(0.80), non-albicans Ca &t T
6.80(0.75)CTH YV, HEMREIIHA LN > T (p=0.831)(Table 2),

3) & Candida

Candida (+)# & Candida (-)FE @ 2 FER I B\ T, & Candida O FH &,
& C.albicans DHE, FERABRBEOABIZBVWTHERENRD LN

7= (p<0.001), £ 7=, & non-albicans Ca ® H #E L (p=1.000), 5 H &

21



e DK I (p=0.401), & Candida U D EHEORBLICEH L TIXHE £
1L 7 B 772 D> > 72 (p=0.236)(Table 4),
— J, C.albicans # & non-albicans Ca #£ ® 2 B[l TiX, & C.albicans
D H 4 (p=0.001) & F non-albicans Ca ® H E (p=0.001), & Candida
UNDOEREOREBICEH L TIEIAERENBD LN (p=0.043), 7= F
Candida ® f # (p=0.672), TR EEEOFE (p=0.772), B L O F H M
D FHE (p=096TNIZB VW TITAEREIT A Db o7 (Table 5),
4) %o BRI

Candida (H)FE & Candida (HFED 2 BRI B W T, [0 o3
(p=0.056), [ DHEHE] (p=0.170), [ 7 F > DHEH ] (p=0.769), &
LZEH ) EHOAEE (p=0320ICEH L THERETIRALN > T2,
(I FLmE) ORERE (p=0.007), TREEEA ] OFEHOH K
(p<0.001), W OEH MM (@=0.03)TIEAERENRB DO LT
(Table 6),

C.albicans %, non-albicans Ca BE D 2 BERJICRB W TiX, [ H oo 35 |
(p=1.000), TKH DH#HE ] (p=0.755), ZYOMER ] (p=0.582), 3%
WZEHRI (p=0.117), TFHH OIEREEH | (p=0.523)TITA & £
Hoppole, NEFLeEE] ORERIE (p=0.009), [k
Al (p=0.00)TITAEREZNH O b LT (Table 7).

5) F DIk RE
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Candida (V)FE & Candida (HFE O 2 FEM I W TIE, FiF O E IR

P=0.2NTRAEEREZZALZONT, THEOHEA I (p=0.001), [F
F v —7 T —7 ] (p<OO00DITBWWTHEREZNZBD L7 (Table 8),
C.albicans %, non-albicans Ca #f ® 2 B2 B W TIL, [FF O IR
(p=0.135), [ #ZHW DWW A | (p=0.061), [T F ¥ —7 77— (p=0.133)

WICHEEREZITIHA DI > 7= (Table 9),
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Table 1. Candida ® A 2 X 2 F My - MEFR pH » 1 45 I8 L & oo B E

Candida (+) (n=58) Candida (—) (n=31)

interquartile interquartile pfiE*

median range median range
S 74.0 12.0 72.0 13.0 0.756
1 Pl 9 29.8 1.9 30.0 2.1 0.451
IEE Jf% pH 6.7 0.8 7.0 0.4 0.002

*k Mann-Whitney U test

Table 2. Candida albicans £ non-albicans Candida |2 X % iy « MEJR pH - 1 ks R i B2 & oo B i

C.albicans (n=42) non- albicans Ca (n=16)
mterquartile interquartile plE*
median range median range
& i 74.5 11.3 71.5 11.5 0.066
] 2 gk Fss o v 29.70 1.9 30.0 1.90 0.514
e pH 6.60 0.8 6.8 0.75 0.831

* Mann- Whitney U test
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Table 3. Candida ® A 2 X 2 BEfER B X OAR FH 3 A & o B H

Candida (+) Candida (—) i
n=58 % n=31 %
& I 28 48.3 14 45.2 0.779
B PRI 13 22.4 5 16.1 0.586
& B 25 E 13 22.4 2 6.5 0.075
DR 9 15.5 1 3.2 0.155
i 1. A % S 3 5.2 3 9.7 0.416
I 5k 9% A 2 3.4 2 6.5 0.608
TH AL 2R 7% 3 5.2 2 6.5 1.000
B RRIE 2 3.4 3 9.7 0.337
o™ 5 8.6 2 6.5 1.000
e JE 749 31 53.4 15 48.4 0.649
i 4 e A 14 24.1 6 19.4 0.607
JIE B 5 B E TR SR A 16 27.6 4 12.9 0.182
L1 A% 7 9 15.5 3 9.7 0.531
TH AP 155 A 15 25.9 6 19.4 0.491
MR AH - HLARZE3E 7 12.1 5 16.1 0.746
HEERR « B Ll TR A 7 12.1 2 6.5 0.487
B HLRRE 16 R Al 2 3.4 2 6.5 0.608
B SCHRAR A 2 3.4 1 3.2 1.000
27 aA FAl 1 1.7 1 3.2 1.000
iy 16 27.6 12 38.7
EZ: L 9E |~ 2 20 34.5 9 29.0 0.560
3 ~ 22 37.9 10 32.3

* K, **Fisher’s Test, **fJal, FJEIH, BISZIEK, FAR RS RE T HEE 2 & o,
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Table 4. Candida © 2 X 5 & Candida & ® [ 8

Candida (+) Candida (—) b 5%+
n=>58 % n=31 %
FCandida 50 86.2 11 355 <0.001
HC.albicans 43 74.1 8 258  <0.001
FHnon-albicans Ca 7 12.1 3 9.7 1.000
AR 28 48.3 2 6.5  <0.001
IR 22 37.9 9 29.0  0.401

**I&TE, **Fisher’s Test
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Table 5. Candida albicans & & non-albicans Candida ¥ 12 X 5 & Candida & @ B8 #

C.albicans (n=42) non-albicans Ca (n=16) plE™* **
H Candida 37 88.1 13 81.2 0.672
7 C albicans 36 85.7 7 43.8 0.001
FHnon-albicans Ca 1 2.4 6 37.5 0.001
AR 21 50.0 7 43.8 0.772
T E RS 16 38.1 6 375 0.967

**I&TE, **Fisher’s Test
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Table 6. Candida © H 2 L 5 Fth & HIRW & o B EH

Candida (+) Candida (—) offi®,
=58 % n=31 %

R, 1H 1k 52 89.7 23 74.2 0,056
REOM O HIEE 6 10.3 8 25.8

2 el FHIET 41 70.7 26 83.9 0170
5 H 17 29.3 5 16.1
KizoF 3 3 52 7 22.6

3. T T Lz W UEEHIZ T B 36 62.1 21 67.7 0.007
FPFLTEDOEE 19 32.8 3 9.7
A 5 8.6 2 6.5

4. 77 OMHEH xEH7T 7 33 56.9 16 51.6 0.769
fifido 22\ 20 34.5 13 41.9

R fioTWD (FIZ+HRFA) 34 58.6 23 74.2 < 0.001
i > T 24 41.4 8 25.8
WIS > TV D 4 6.9 0 0.0

6. 3%t 22 iE Al 2 i > TV 5 5 8.6 3 9.7 0.326
ffio TN 49 84.5 28 90.3
1A A il 3 5.2 28 29.0

7. FthOEAIHIE 1E~SE 36 62.1 28 58.1 0.003
SHELL E 19 32.8 28 12.9

* M iE,  **Fisher’s Test
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Table 7. Candida albicans & & non-albicans Candida B2 X A F & F IR W & © B H#

29

C.albicans non-albicans Ca pli®,
n=42 % n=16 %
Lo 1H s 37 88.1 15 93.8 1000
BHDOK O LLEHE 5 11.9 1 6.2
2. K D% RHETY 2 ®.0 12 0 0.755
AR 13 31.0 4 25.0
KIZHOT 5 3 7.1 0 0.0
3. WP Lo&KE TWPEAHFFNZ ST D 21 50.0 15 93.8 0.009
FPFLTCEDOEE 18 4.9 1 6.2
77 3 7.1 2 12.5
4. 77 DM KR 7 23 54.8 10 62.5 0.582
il 72 16 38.1 4 25.0
P flioTW\W5d (FIZHRE %) 19 45.2 15 93.8 < 0.001
fif > TV 7220 23 54.8 1 6.2
- Tn5 2 4.8 2 12.5
6. 7% 2 E Al i 2 > T\ 5 2 4.8 3 18.8 0.117
fifi > T 72 38 90.5 11 68.8
1A 2R 3 7.1 0 0.0
7. FOMLHAHIK 1 ~5F 26 61.9 10 62.5 0.523

SHELLE 13 31.0 6 37.5




Table 8. Candida ®H 2 L 5 Fh OIREE & » B

Candida (+) Candida (—) pfix,
n=58 % n=31 %
T HHAER R 1 1.7 1 3.2
T THJRER 6 10.3 8 25.8 0127
g DI o .
e 7 AR R 20 34.5 5 16.1
BRI ERIR 31 53.4 17 54.8
SRS 16 27.6 21 67.7
S Ay BIC RES 32 55.2 9 29.0 0.001
T4 D R A 10 17.2 1 3.2
. o fliia 27 46.6 27 87.1
ToF—TTF—7 <0.001
H 31 53.4 4 12.9

R E,

**Fisher’s Test
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Table 9. Candida albicans & non-albicans Candida B2 X A F i O R EE & D B 8

C.albicans non-albicans Ca pli*,
n=42 % n=16 %
TE AR 1 2.4 0 0.0
o~ ﬂg\,mwm% 4 9.5 2 12.5 0.135
REAAERIR 11 26.2 9 56.2
B HER IR 26 61.9 5 31.2
g 10 23.8 6 37.5
75 08 A A IS AR A 27 64.3 5 31.2 0.061
TR &S R A 5 11.9 5 31.2
. . b3 17 40.5 10 62.5
TrFXY—TT—7 0.133
H 25 59.5 6 37.5
* 5 ‘Wi, #*%Fisher’ s Test
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Z £

ABFZE O fEH, MALDI-TOF MS T C.albicans (58.8%)0 & b % <, &
W T C.parapsilosis (17.6%), C.glabrata (14.7%), C.tropicalis (5.9%),
Pichia kudriavzevii (2.9%)DIETH > 7=, O oA ITMOFE & FHE L
T W72 28[5][6], non-albicans Ca @ H| & 23 £ O #H 5 [27][281L ¥ & <,
BRICBENEE O JRFE & U CEER Cparapsilosis & C.glabrata ™ % 7>
> 7o, C.glabrata X% EMMEHIIEE & FLEIRIKIZ[10][29], C.parapsilosis
FREN LB ICESBEETI[IERRON TS, RFRTRD D
L7z non-albicans Ca O EHI G O @ S 1%, RN REHE O aHK — bFHEIC X
LlWRINT, FLEARMEORRE, 382%F—FHOU U FFEL Ny
BES Do, 27.0%X 2 L Lo v U X EEF->TEY, Zh
I% Lockhart b @ #H 5 [30]& R £k 72 #6 R %2 /R L 72, T 4F @ non-albicans Ca
FE DR A RYE O WIS TIX, C.parapsilosis (36.6%), C.tropicalis
(35.4%) , C.glabrata (24.3%), Pichia kudriavzevii (3.75%)& ik X & i 7=
[31], — FAMETIE, KbEVWHE TELLTEMAA DR IT,
C.albicans & C.glabrata (50.0%)T & vV, A Y D 87.5%I%L C.albicans
& non-albicans Ca DA B HLETHo7m, AMETHE S DB I
7-FE D T @ C.glabrata & C.parapsilosis \ZITH, EH MO D ¥ X IED
IR E b Wb, C.glabrata IO WTRETH A FEHEINLTWVD

[32][33].
32



CHROMagar™ Candida 55 % 3k £ & MALDI-TOF MS [f] ® 71 v /R 4K
X 0644 THY, —HRBDOOLNTZ[21], HMELEoR TREE W — K
RhE oy LIEEMIX Calbicans TH YV, IR\ T C.glabrata ThHo>T=, Z
NHOmW—FRT, B ETERT D Calbicans (Frf W72 fk )&
C.glabrata (36 ta)D an = —ARFEHN LT WieH &E XL, TEiT
W2, C.parapsilosis, C.tropicalis, Pichia kudriavzevii 1T L 72 2 &2
=—mEETHEDIC, BW—HEERLE, SbIT, BREBKLEICH
L CTIlX, C.albicans & C.parapsilosis, C.glabrata & C.tropicalis, C.albicans
& C.glabrata & C.parapsilosis O A GO IXT—EHENE WV, H D WV IX
— B Lo, TORRKIEF, B#HEOEENZLL, BREKEDRZD
aag=—nN@a L, boniFao=—aa0#HNNEBHTH -2
R ERHERM SN, —F, MALDI-TOF MS O ¥ E X, RAKE T
LEETHoT, TNEEI LV IVHXAEDODART hARY -~y T
JIWZEoTHEBR Dot INT, TOBHEBELEL TH—
HRETYH 2 DUEOHKIZOWTDANNT MARAXRT NVT AT T
U—lZHah TWieley, HHEMEICANZ Mg — 0 OME D
HolGATH, ELVWRENRARERTHL-oTLEEZE XN, H1ED
AWM AEREE A D L, E#EIZE T D non-albicans Ca D Y D §5 K

MR, WV HAHBFREECHTOIBRFOERL REINT,

MALDI-TOF MS X R CEMMAEMMmHEIETSH Y, non-albicans Ca
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RBEAEEBEOMITHED I oYX EERE ~ O AR R &
[34],
B2EOMAOME, BRERMBEHB CON LV PXEBONME LY
KR EREOREERIIRD N RNPosTE, I UV FIEEDIREN R
fEEEHEOOBEND O Calbicans O %, Mks & LITHEINT 5 [35]& &
RXRENTWDEN, RFETIE, B VX HRHEOHFEKR O Calbicans D>
BNO 2 DOFMIC, FRHICILIABEZTIRDON RN o7, K5
ODRBENERETEETIEREBIZCETLTCWVWELEZD EE DT,
— 5, BABBIORERR L 2 S OBBMICAEEZTIRD LR 1o
boo, RAERENSEMT 2 L Candida (DL ERN EFH T 5 HMIC
Hole, AFETIEHMNREN R I ITHBRNRE BERBEL AT
HEMTH 2=, £ Candida O & A EIZHE Z &+ B R
TR ol HREINTL, L2L, BREESKRIERRE L OHE
HEICH T OEFHIELZBDIICITILRIMREFEORM N I,
ZITHUC VA EBOSMEAOBENOERE OFEMEEZBRFT L -,
AW TIX, WX BmHOA M, Calbicans 2> EHE D 2 5O I
AEEME L OFERIIROLNL s, BHRE LT, IH&FNE
MREBEIOLIVERATET, AEERELEFELEEHTE RN
R INT, —J, ABFEOMK pH O fE 21X Candida (+)EEH

6.7 TH YV, Candida (HFED 7.012 L CTHEICIKL, £ 7 Candida (+)
34



BEDH TH C.albicans BE1L 6.6 TS LI Th o7, v ¥ X & IE
DHEAEBEOHMBAME S NIEW pH ORBETFTICEBWTHLHEBE TX 5
[36][37]. % IZ C.albicans 55N O pH Z B EICEF TETIES Z
E W XY C.albicans producing proteinase % ¥ 8 &, R0 % %
B ESMRLT TREERFE L THBET I3 TH P HRE,
¥rlZ C.albicans DMER pH DR T2 H Z BRI,

Mg &1, F&H Candida 60.6%, & Candida 88.6% & W & O i i =R D
ZEICOWTHEL TWDH[39], L2 LAWZE CTIX, #£H Candida & F
Candida DB HENEL L, & B ICHHE C.albicans (+)TIXE C.albicans
(H)DE A 2 E <, non-albicans Ca IZOWTHRIETH 72, Z Tl
EOHREM4O]EFBFE LAEVWKERTHY, FHBETHM L &R0
ENA~FBITL[35], B ~OMNEEZECLEHEINT,

EEHEICREBWVT, BEHOFEERD VIV EARBO Y F— N — L 25k
HHRB I [41] [42], Ty F v —7 7 —71F, ®REICL DM
WHEPNEEETEROEER LRI WED, E&-KE LT < [43],
NV EBEBLDEERFG N E I TW S [42], A2 Calbicans @

FEFH TOLG M NE[42], C.glabrata O E H O & WER KM L D

iy

L Y U A& M [44][45], % 7= C.albicans & C.glabrata @ & & &Y 23 3 <
WSA F 7 4 v AL RLRE[44][45]172 EBRHE SN T WD, AFRICK T

LHEWEHNUNHAEORRK, THHOLE ], THRHEOIELRE ], TRELE
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i, 179 o) EHh U VFRBOBBREOBEITIRNEEZ LN
oo B2 T M) IToWTIE, RBFI T Candida (+)FE O ¥4
UEDOANRTZ v %ERL, £7 C.albicans # & non-albicans Ca B
BOWTHREERIIRD Do, THiE, Nishi H[46]D 7T T ¥ H 5
WITHEERICE BB ER CIEIRBICHELCRMED E TR EREN
Kgpolt b OBREETFBHELR2VWHER LT, —FH, NIETT Loz
DREIIREBTIE, TOFEDOHE D Candida (+)75 32.8%, Bk IZ
C.albicans #1X 428% TH OV TN EFN OB TR o 72, Tl 1T 1 FESH
THxOPESCHBEICMNTHERINET L2V R BEL 2D, B
CHERBOLHAANSTERNVMATED, ET LERE) OFH L0 TRPE
HThHLHrI N RSN, TREUEF AL, Candida (+)FE TIX 58.6%,
C.albicans # TI% 45.2%, ¥ 7= non-albicans Ca #f TIE 93.8% 2% [ I
fi > CTW\W5b ) L% L7, $IC non-albicans Ca I 38 th Pa % Al 23 %) & 1
SWEHMm A H D Z EnHEREINT, THIE, F{ELEH D Streptococcus
JB&X° Neisseria \(ZIZHERA PR TH LN, BV FRBICKHL TITEE
WL DOHRAPLETHDL EWVWIHEMMTITHAIND, [FR O
AR o0 TiE, EWEWEITE Candida (H)BM L=, b v
VHEZ BORBICEALT, TEHROBR) LoFEEHRITIRD LR N
L, [BEOEAS ] ITHOVWTIE, FEAREEITI P HXRBBOHRERN

Wmol, FEORBEIEMELARBLCTND Z L BB, RM
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EHREDERIZEYWEREOERST VT ¥ —7 77— ORERHL
W, FLEEFEBASOHERERBDETLTCVWLZ ZLICLHEERND L & H
Ao, ITvFx—FF7—27 | BNl OBEEFI L TYXORKRMT
MWblemote, o, 70 F vy —7 7 =7 LWHENLIZIFARBEOMAEY
MR ENA2HMBHDELTWVWHMAL Ty Frx—7 77— 27 OHERE
WZXoTiE, PEATtHIRRENHFG LN RS LW TIZ XV HEL
BXERE~BHL, i-2HMNTEEZL TN AT =X A48 5

bHERLEGL, LER-T, TvFrx—7TF7—7arhbr—LEHEK

%
2

BWEMLEBRDOTERLS, AT A ANVT 454 ZAKYJE D TP &
LTHEXDMEEN RSB INT[47],

KIFRTIE, BEREERRO I X BOBLICIE 9 >0 B ERK T
(FE£) PR D 5N, Calbicans & non-albicans Ca @ B # [K 11X
Do, GNP HBRREELRER TH Y, F 7 non-albicans Ca #f

DXNBEEDN DN ERNEROOE D EEEB L,
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1)

2)

3)

4)

5)

6)

o

ZN

S
W¥E &L L C, MALDI-TOF MSIZIEAEENEIML TWE45 HDOH L

S

WMRDOKERITLLTOBEY Th D,

MALDI-TOF MS IZ KX 2 B H KK BEm oM S el P 7RI
B G 38.2%, BGEY 27.0%Td » 72,
CHROMagarTM Candida 5 % il B 15 & MALDI-TOF MS [fl & 1 v /3
B 0% 0.64 (0.53~0.76)TH VYV, 2D 25D KHiET—HLIRD BN
7=

7 Candida (+)#E O MEWR pH X, &t Candida (1)#EICH L THEIC
KfE<TdH o7,

7 Candida X, ## Candida E AR BEEEBBE D LNz,

# W Candida R BLIL, A ZHRN (WX FLoZBOEH, Rk
R OER, R oEHHM) NEEL TV,

W Candida DR BIX, FHEONKRE (RHFOEA, T T v —7 7

e

— 7 OF®E) NEEL Wiz,

&

WIRAEYRIEEE L TAHREEZD, T/, ZHEEMERB»S O L
CHEBOKREIX, MR pH, & Candida, FEE OEHIRWCURE L OB
HNRE Xz,
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