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tease (SAP) ,Phospholipase (PL) ,Esterase,Caseinase, Hemolysin, Phytase % 7°'L — MEIZTHIZE L, I§HMEEZHEH L, (4+) 25 (0+)
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TIZSAP X (2+, 1+) I2T60%, PL & (44, 3+, 2+) I2T100%, Esterase |& (4+, 3+) |2 T90%, Caseinase |& (4+, 3+, 2+) |2 T
80% T& - 7. Hemolysin D A%, IHESBERIZ B\ THETIVICH EIZH 7 - 72 Hemolysin 28R & 1) TIHEIZ 3B 0> TRGL AT
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1. 75

BV FMEIRE POREB L ORBERTEICES LT
LPEAERCTHD. BELEL LORERAEEEIL, RIE
b X ORIEEERIE O )7 % 5IE T 5 TREMED 5 V.
H AR o BRI R B 12 3 V) 2 DA B0 1T A 00 JB IR B 1 1) A
T, 1989 4FETIEH ¥ VFEIR 023% TRETH Y, K
27 ACOVF)N AHEIX 302% Tdh-722. 2011 FOFAT
IMERZ X HE L, B 1E T AV F N ZHE 46.2% & 72 1),
WIZH Y P TFED 289% THh o729, ZDOXHIH ¥ I FIE
(2 & BIETHIATRA BN D 575, BERRAICRERS 2 7~
T YDA LIREEIRGIC H vV SO IR B &
BHENTWEY, Ty I FEDITE A LEDRERMD
Candida albicans (C. albicans) (R $ 5 & SN T& 7225,
VAR e > C, /YT NVES Y AN Y% (non-albicans
Candida ; NAC) FiT® 5 Candida tropicalis (c. tropicalis)
X Candida glabrata 7z EREER & L CRE SN D &9
220, b MEREICBIT L Y VEORERIIELLT
WL EENDLY, E5ICBasseetti ¥ 50 1991 4755 2003 4F
F TOWFFEIC L ALI1E 2000 4EA2 5 2001 £ F TORIZ C. al-

bicans & NACTE @ H 4132 1L L 60 % o B 1 IfilJE iE 51 1%
NACTEIZ L 20D ThHo b HELTWE, TNHOE
fboFHIE, BRI Y 7— T VESERT 5 REREEE
JRE OB B OMEHORM®, HIVIEGEEZEORK? T
HHEEZLNT WD, NACH O H TILC. tropicalis 13 3
FHIZE L THESNDHEETH ), RESEYE & i
JEB IS L Cwb e &5 9 -9,

F v Y S HEIRE FIEGEE AL O B HE ST A RIE N T %
CHBENTHY, BEREDSRANDIEREZL, N1+ 741
WV ATERC & 21 T 5 Ok, MRS iEER O
ERBITHND 010 J o Yy oMYV R IZIZE
ELTTANRTFUER70 77—+ (Secreted aspartyl pro-
tease; SAP), & A1) 73—+ (Phospholipase; PL), Hemo-
lysinZE23 SN THY, 2SO KFI1E T MRk
HRIRZE, Candida DEEAREIEHICEbD o Tnd & &N
TW5 12 SAPIX, C. albicans DFFONFIFEET & LT SAP
77 39— (SAPI-10) 2SFESNTBY, e bTAT I,
TIFUREDY NI ERGRTHIENTE, 260
a7 v ARBIET L)L SAP2 BIZ Il Lo Ta—
FENTWS W F72C. tropicalis 13 SAPT IR JE# AL T 23[H
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ESNTWDZEDPMLNTEBY W, FEMlcfEz S
ZAHTENPRESN TN Y, PLIE, &Y 5O
NOBRABLOHIRICHEG T 50T, EELZWRERTF LE
ZHNTWA, PLIAE EAEMKIEFR D) Y IRE RS %50 L,
TEFAMEIC BT BB RAES 5 19, % > 240 Hemolysin
DIy &2 e K BROBERE, I 2 VI B T B EAR
HAEMRET 2 L DOH|EDVH L 1D, LErLEeVL, Thbo
WF3E1Z C. albicans \ZxF L7z b ODLHTH ), NACTETH
% C. tropicalis \2 x5 % M@ Vb EESR OWFZE I D 7 v 12
Z TR AT HIERE &2 VERL L C, MfE Ay i
% (SAP, PL, Esterase, Caseinase, Hemolysin, Phytase) % il
5E L, C. tropicalis D3R B 12 B\ CTHEFEAL - I I8 35 e
HEPEIEN DS H B 0HET A2 L2 B E Lz

2. &

2.1 (EREK

MBI DA & > & — CTH@E & L7z C. tropicalis it 20
R OORAE 107, CERR 10488 2 HWz $-8EE
iRk & LC, C albicans ATCC90028 % i\ 7z,

2.2 BRREELEMEESHEE

ALK T 1.5 x 10* CFU/mL (2948 L 72 TR & 52
HMIFHZ 10uLiiE ™ L7z Miash sl =51 % Price 5 O
HEEWELZTETHE L ®, au=—oEfE (a) &
g —ran=—%2 858 L72EE (b) il L Pz Val-
ue (a/b) ZHML, PzValuex S5O0 7 7 AL 7=
Pz value 1.0 I3 Negative (0+) ; Pz value 0.90 - 0.99 | weak
producers (14) ; Pz value 0.80 - 0.89 (Z mild producers (2+)
Pz value 0.70 - 0.79 | strong producers (3+) ; Pz value 0.69 L\
Fid very strong producers (4+) & EFL 7. 1 BOFH %
35450 L 3N T L Pz value DA KdDn=1 & L7-.
T L CZ oIz TnENg 3 HfT, SDCRHiiL 72,

2.3 SAPEMRIE

SAP{EEMI%E (X2 7 V7 2~ (Bovine serum albumin;B-
SA) BRI E Aoki b DT EEICHERL L CIERLL 7219 A
FEHK 60mL IZHEEE~ 7 4 27 & 7 K1 (Kanto Chemi-
cal Co.,INC, Tokyo, Japan) 0.04g, ') YE& "7 1) 7 2 (FUJI-
FILM Wako Pure Chemical Industries, Osaka, Japan) 0.5g, i)
{5 b 1V 7 & (FUJIFILM Wako Pure Chemical Industries,
Osaka, Japan) 1.0g, B £ = ¥ A (BD Diagnostics, sparks,
MD, USA) 0.2g, 7 )V a— A (FUJIFILM Wako Pure Chem-
ical Industries, Osaka, Japan) 4.0g, BSA (FUJIFILM Wako

Pure Chemical Industries, Osaka, Japan) 0.5g & Al Z 1mol/L
DIEEE (FUJIFILM Wako Pure Chemical Industries, Osaka, Ja-
pan) TpH3.5 (ZHH%E L7z, &z A @i L, #Hw e
K3.0g% 140mL DFEHKIZHENRL, +— 27 L— 714,
RELZ T L THELLEBZEISHET L, 35CHI
BT C7 HHEERHE L.

2.4 PLIEMRIE

PLIGVEHIZE 14 Price 5 O EIZHEAM L TIT - 72 9. 1LY
720, ZIFFEKKH (Nissui, Pharmaceutical Co., Ltd., To-
kyo, Japan) 45g, iEAbF bV 7 A 1mol/L, LA VY
2 (Kanto Chemical Co., INC, Tokyo, Japan) 0.005mol/L,
IR 2 #IREE 4% 1275 5 K )12z, Fr R L7z
ZLUCHE LB ZR IS T L, 35CHAEET TS
H SR E L7

2.5 Esterase ;EMEHIE

Esterase i T4 ] 72 | Ziccardi & @O FHEICHER L T1T7 o 72
20). 100mL %4720, /A K1) 7 » > (FUIIFILM Wako
Pure Chemical Corporation, Osaka, Japan) 1.0g, i b 1)
7 L 0.5g, AL VT 400.01g, MIEHZEKR (OXIOID
LTD, England) 1.5g % Iz 4 —+ 27 L—7% 72, D,
F150CIC#Ww F L7277 F A 212 Tween80 (Tokyo Chemical
Industry CO.LTD, Tokyo, Japan) % 0.5mLJlIz, H:ih# {EH
L7z, ZLCHB LW 255/ L, 35CrfsBRs:
TS HEEERE L.

2.6 Caseinase SEMHAIE

Caseinase {112 Ziccardi & D ML T1T 5722, 1L
B0, FIVIT—A200g, NAK)NRT N 16.0g, BERE
IF* A 5.0g, #¥A 40z (FUITFILM Wako Pure Chemical
Industries, OsakaJapan), Al %K 16.0g % Iz, 5
AR 72, F LT LW 2 I T L, 35THF
SEREETC S HREIEERHHE L.

2.7 Hemolysin ;& 1%8IE

Hemolysin % 74 ] 72 (X Manns 5, Luo & & J7 i (ZHERL L
TATo7220-2 100mL O 7 10 —FERE L (Nissui, Pharma-
ceutical Co.,Ltd., Tokyo, Japan) |2 7% DtV VI % Nz,
TIOR3 % E A XD ICT Vv a— A 2%
RS 7z 2 L OB LW s icm L, 37C, 5%
PR AT ABRIE T C 48 MR BE 2R L 72
2.8 Phytase SEMERIE

Phytase il PRI 72 (&, Tsang O FFEICH#EH L TIT o 72 2,
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100mL 4720, 7V a—A 1g, W7 »E="7 2 (FUJIFILM
Wako Pure Chemical Industries, Osaka, Japan) 0.05¢, HAibh
1) 7 2 (FUJIFILM Wako Pure Chemical Industries, Osaka,
Japan) 0.02g, BB~ 27" % w7 4 7 KFW 0.01g, 74 F >
i 71 )V > 77 & (Tokyo Chemical Industry CO.LTD, Tokyo, Ja-
pan) 0.02g, 0.05g, Wi B~ ~ 4 >~ (Alfa Aesar, Heysham,
England) 0.0005g, fic &k (1) 7 KH1% (Hayashi Pure
Chemical Ind, Osaka, Japan) 0.0005g, i HFER 1.5¢ %Nz,
R 2ER L7z 2L CHEL R ZREMISHT L,
35THFREBREE T C 48 BRE R E L 72,

29 #EOR

TR T OMAEIN 5 WA EE TR D Pz value fE 12 B\ T C. tropi-
calis DFRARI & TIERRIIIC BT 2 HEEZRIET S 72
® |2 GraphPad prism 6] % f \» "C Mann-Whitney test & 17\,
P<0.05 T2 HEEDY L LT,

3. f&5R

3.1 HERIN D REERAIE

Pz value DG HEFLH, FIEOHK K% Tablel IR L7z, C.
tropicalis D SAPIZJR 3k, HHEHRIZBWTIE 3+) »
5 (0+) FT/RL, SAPIXIRHIN 50%, [HFEH K 40% D
G TS (0+) TH 7. Range, Mean = SDILJK
2k T ld 1.00-0.71, 0.90 * 0.10, FFEHI% Tl 1.00-0.85,
092 £ 0.06 Tdh -7z, PLIZ (4+) 225 (2+) FTHRL,
ETOMREKIZB W TPLEA RO 51172, Range,
Mean = SD (Z/RHI ¥ Tl 0.82-0.69, 0.75 = 0.05, HIIEH ¥
T X 0.840.65, 0.74 = 0.06 T & o 7-. Esterase i3 J§ T
100% T (4+) =R L7275, OFEHETIE 4+, 3+) &
HETI%TH o7z 1HROHED (0+) &R L 7.

C. tropicalis |2 5T % MGV 73 sl 35 O FLEEZE

Range, Mean = SD I3 JR HH 3K T i 0.54-0.41, 0.47 £ 0.04,
1 3k T Ud 1.00-0.45, 0.47 £ 0.17 T > 72. Caseinase
FIRHRIZBWT @+, 24) OFEHEZRL, DT
50% CTd - 7. ZOMokIE (0+) THo7z LIEHEET
& 4+, 3+, 24) ZADETOBTH Y, 20%i (0+)

T & o 7. Range, Mean = SD (X JE HH % T iZ 1.00-0.58,
0.86 * 0.16, FIFEHTIX 1.00-0.57, 0.77 £ 0.15 TH - 7=,
Hemolysin (3 &2 T O H KK IZE VT 4+) 2R L 7%&
Range, Mean * SD | JX H1 3k T id 0.47-0.40, 0.43 = 0.02,
CTHEF 3K Cid 0.43-0.36, 0.40 + 0.02 T& - 72. Phytase
Hemolysin & [i] U { & TOHBEMRIZBWT (4+) ZIRL7Z.
Range, Mean * SD (Z JR 2% T 1% 0.35-0.27, 0.32 = 0.02,
EIEH 3R T1d 0.36-0.25, 027 £ 0.04 TH -7z, SAP, PL,
Esterase, Caseinase DM@/ IR S R CldA =24
132D B A o 7275, Hemolysin (DM EZEDSFED S,
PR E 3K He T i 2K @ Hemolysin i& 14258 2> - 72 (Fig-

urel) .

4. ER

ARWFFE T C. tropicalis DFRHR, HEEH R IZEB T
% MURAN 3 3 O RS & AT - 7.

SAP X C. albicans |2 & > TIT T 7 48 E LR EE R 7-C
HY, SAP7 7 I —REBERTH1-10 T THME SN T
Wb INRLDEHSIIE > TRHREOHA ZIEMIZBIT S
JRITTNIZHF G- LT D . C tropicalis |2 B\ Tl SAPT R
FEET 77330214 FTCRIESN TS W, v b E
R ARk 9 2 Ml 5 4 3B T UL,  SAPT Sl & 4
CL72HENH Y, SAPT3 OFHEBL MO EN-7219 L
LA OFERTIE, SAPIZHREXBO L o7 72
RO IR (0+) TH Y, FFo2 PR TEEE RS

Table1l Urine and Oral isolates Candida tropicalis of Extracellular secretory enzymes in Range and Mean =+ SD
Candida tropicalis
Extracellular secretory enzymes Urine (n=10) Oral (n=10)
Range (Pz) Mean = SD Range (Pz) Mean = SD
Secreted aspartyl protease  (SAP) 1.00-0.71 0.90%0.10 1.00-0.85 0.92%+0.06
Phospholipase (PL) 0.82-0.69 0.75%+0.05 0.84 - 0.65 0.74 % 0.06
Esterase 0.54-0.41 0.47+0.04 1.00 - 0.45 0.47+0.17
Caseinase 1.00 - 0.58 0.86%0.16 1.00 - 0.57 0.77%+0.15
Hemolysin 0.47 - 0.40 0.43£0.02 0.43-0.36 0.40%0.02
Phytase 0.35-0.27 0.32%0.02 0.36-0.25 0.27+0.04
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ol FOld, SEOWKE T, C topicalis D SAP
FEA AR I O MYV W B SR & e L CEE LW REF T
FZRWITREDSE 2 5D, SRITR & TR DS D
FRS VT, B L T REDRD 5.

PLIZ, AMKIZBT 2RI B D 2 AL 5 s B
FThLH. SROFHERTIEITNTORIZBWTPLIL (4+)
»H 20 IKhEvLR T F/, HRHEICBWTH
BENRBDOLNR P>/ 05, C tropicalis |\ & - T
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N, SOLLMHAPLETHLEZEZOND.

Casein ) v % Y X7 HO—FETdH 5. F 72 Caseinase
Exsuapltt) yyar7 LR LTS, 79T
)V ChHlE S N7z C. glabarata |Z%F L CTAT P 4172 Caseinase i
BRCiEolfk 1 ko i S e po 72, LrL, 41 2 F
THTHES MM EE L IR EE 2 b Bt S e
v T KR C. albicans, C. tropicalis % O NACTE & & &
62 #R 3 RTIZHB T Caseinase & MEE T HHERTH o722,
EHETTIX C. tropicalis RN E HAITRO LT, TH
HHEE L TdH o 72, LA L Caseinase (2K 078134 7% €
AN ZAXNFEIZC. glabarta & 7 U RFEEIZD W TIEAH
R/ AR

Hemolysin (387 K ICHENLZAET7OE Y R ERNLER
HAxBETLBRETHL. €D7/2®, Hemolysinld >
TOEMIUELRHERETH D . SROHKETIEIETO
BIZBWT (4+) ZRL, HEHSRICB W THEZENR
DN ERE OIS v Y Y REIINIBEREED A Y [
Thbd Y, MATHEICRE L NBREREZ 3 2 3 REs D
HEENDD. FLREEREZIIBWTIIALESES > 2%
FEAL RBOLNMHIMAENE) 2L bbb, FomEmEIls
WCIEEE S > D S EOFSE 240 K3 %) Franca b ¥ 1%
Hemolysin {GMEAINE 70 ¥ ¥ F 23R MEROFHETICE
WCHEEEEZRT EHE L. S5O E L DS 00 X
B = AL & ) OEHED C. tropicalis 1ZPRHH & LR
MmEkd LEAEsa Y HHABEREE > TB ) O
Candida FEDEF\ IR L TV A WREMSZE 2 51D . L
L, SR TEMEBSY R vzD, S HIHRREE
L CEBIRE L TV REDPH L EEZLNS.

Phytase 13 7 1 7 > ik % 6% ) >R & myo-inositol |2 fI7K 55
BT DHETHL . ZLTINSIE, 7 v I FITUHDRE
Thb. A CREIEBOBNEZTHY, £277/
D=0 VR ) VIREOMIEFETH H S, Myo-inositol
B R Y 7 P IVRE, REEHEICHGLTWD
2).30 512 C. albicans D Phytase & I — N9 % orf19.3727 #f
BRRIE, BPERE L BT, Phytase i, WRIEHL, In Vito
P, EEANORERORT 2R L7223 % ST
W5 ZEDDC albicans DIFFIEIZKE b o T b
EEZHNDY, 442 TId Phytase 1345 TORRIZ BT (4+)
DMELEDFEO B, HKBIZL 2 ZERO N0 o7z
CDOZEDNL, C tropicalis DIFFEIEIIAT R TH Y, He-
molysin & [7] U AfFICED LT TH D & & B2 C tropi-
calis\ 2BV T b b MLRRICEE & KIFT R T 50 ek
DRI S N7z - WARZ IR L CHBRIC X 220530 6
5 0% BHIIRET L CW S LED D 5.

C. tropicalis |2 5513 2 $NBY M SRR L RERT%E
+X=
5. 558

RWEFE T C. tropicalis h3% < DFMIBIV I EESR % R
PR ETREAE L, fEEICEEZ RIT TR D 5 FH AR
el C\wb, LaL, SAPIE, C. tropicalis DRIV -4
FL LT, HEMBRBHEICEETRWITEREATRIE S .
% 72 Hemolysin (3 /R HRARIZ HeREHEE HRARIZ B Tl
YER % B E 3 T ReEAVRIZ S 7z,
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Comparative Study of Extracellular Secretory Enzymes
between Urine and Orae Isolates of Candida tropicalis
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Abstract

Candida tropicalis (C. tropicalis) is isolated as a third major species in non-albicans Candida species and is involved in urinary
tract infections. Candida species possess many characteristics that contribute to the establishment of host infection. such as pro-
duction of extracellular secretory enzymes (ESEs). However, there are few studies on the differences in the production of virulence
factors among the isolated sources of C. tropicalis. Therefore, we investigated ESEs in C. tropicalis from oral and urine isolates. We
used 20 strains of C. tropicalis (10 strains of urine isolates and 10 strains of oral isolates). We measured the following enzymes using
the plate method: Secreted Aspartyl Protease (SAP), Phospholipase (PL), Esterase, Caseinase, Hemolysin, and Phytase. The activity
value (Pz value) was calculated and was classified from (4+) to (0+). C. tropicalis of both the urine and the oral isolates yielded
results of (4+) for Hemolysin and Phytase. For the urine isolates, SAP was resulted for 50% in (3+, 2+, 1+), PL was resulted 100% in
(4+, 3+, 2+), Esterase was resulted 100% in (4+), and Caseinase resulted for 50% in (4+, 2+). For the oral isolates, SAP was resulted
for 60% in (2+, 1+), PL was resulted 100% in (4+, 3+, 2+), Esterase was resulted for 90% in (4+, 3+), and Caseinase was resulted for
80% in (4+, 3+, 2+). Only the Hemolysin activity was statistically significantly higher in the oral isolates than urine isolates. These

results suggest that C. tropicalis may destruct host tissues.
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