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Cryptococcus neoformans= @IS zt3l Qe a5¢ AHo
2 A AAACR dg BXstal Jlon, SFVIE Bt H,
TFAZA B A FFste] e Aotk 53] A+
EolAE A71012el g A AAA AE-9] 7}, AIDS 5 ¥
A7TsA sk} S7Fe] AIZ eryptococcus AT AR T

7¥sk= FAlol ATHGE, 13).

C. neoformans= TFAFR} &2 A4 zpold] o3t 4
T €49, A, B, C B DE WrolAH, 3 A& - 35h4,
Aesta 54 agjan {35 wolA Aoldl fste C
neoformans var. neoformans (2338 A} D)} C. neoformans
var. gattii (BAHE B OFh= 2 HFo2 dEA AA=HIS,
17), HZell= §37 54 59 A7470) st 71E9 C
neoformans var. neoformans (2338 A<} DYE C. neoformans
var. grubii (B8 A} C neoformans var. neoformans (8733
D)= EF5 o] "t 3tk10).

C. neoformans var. grubii (B33 A)%} C. neoformans var.
neoformans (B33 D)= X AAIFoE st 2749 HdAa
A =, 53] HlE7] v 9 2/ Wl 2dH EY,
a8 He U SollA] A EEETh23, 29). ol W) C
neoformans var. gattii (848 B} Cy= Gujle} ofdd]l Ao
Ak AghA oz Feun, Hdhe e dol dite] w
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HIE 7142122 823 2183004 1993 0] H-2]3t 375

25(11)9} 200239 E§ AT 5FT(22)5 EHT F 58
FE o= st

FellA FEE S1FEHT 387, o 87, § 2, A
157, g2 15, 7139 15 7 B S AR A
C. neoformansz 539 TF2ZMN, 5G] 23 etz
API 20C AUX System (bioMerieux, Marcy-I'Etoile, France)<-
o]-8-3t F F3}AIE 3 Christensen's Urea Broth (Difco, USAYE
o83k ureaserld WA, nitrate THAAE 24, 37°C AT A
3 FANAE A3Flsta, AeHu)A] Esculin Based Media
(EBM)$} Bird Seed Media (BSM)2 ©]-8-3F phenol oxidase 43
AAARE HE T8I, 27).

A= HEY] FHOERE Hwang (11)9] WS w2

=

it AEFE Jkeka, §do] 7 A & AEE 2087t *
B3 3 1500xgoll A 587 L3I AE 100 uLE Y3k
A EBMS} BSMoll HE3}aL, 30TollA 28~1097F vjdst o,
2] phenol oxidase 442 A3z Uehu= daphd A4,
22 HZukS #H3le] Sabouraud Dextrose Agar (SDA,
Difco, USA)E &% Thy THA] APiFer o]l ddelwts2t
FU WS A A% EIAR

F

AN
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C. neoformans HE2] FR1& A 711 A43}ehd kg AlgS
53l AAsd=d, A HA A]FL  Canavanine-glycine-
bromthymol Blue (CGB)EJA|oIA] glycineS BAHPo g o]&3
4= Q= glycine decarboxylase®] AAH-5F-o A4S FEs=
Ao, HF TAY dFES CGBuAo] HFsIaL 30TA
24~48413F B g3 T, CGBENA] 9] A7Zko] ef vl o] A17Z2<]
S HMog Mz HslE Koy o= At
(16).

T WA A|F-E D-proline 53}A|E O 2, Carbon Base Agar
(CBA, Difco, USA)l 2|8 75 FHE3la, F43 d4d
2] 3Rl D-prolineo] H7He Y235 CBA wjA]ol| Fo} Hf
223 F9JlIvk HES w7 A o E s ATk,

Al AR AFL Kwon 5(18)] EDTAS ©]-&3} urease A
AlgHo g, HF T4 TF55 Yeast Extract-Glucose-Peptone
Agar (YEPG)°l 100 uM EDTAE 3713+ ui=]Q] YEPGES A
Tkl 30°Coll A 48217 Wi gRE ¥, A S WE SRT
2 mLol| spectrophotometer (Jasco Co., Ishiawa-cho, Japan)Z ©]
B3] FBE(Ay) 0.8~1.00] H=F 2hE O 5, oF 1x
10%2x10%mL), & &g F &4 1 mLE F 3l Rapid
Urea Broth (RUH broth, Difco™, USA)E 28] HEZE 3¢
5l ice batholl A 2 AJZF A8 Al ©] RUH broths
37°C shaking water bathol] ¥ 1 A)ZF wlt} 2182 (magenta
red color)o] YERPH &A1 12]31 3 (yellow color)o] e}
W o= gt

Al 7R AlE BTl FAolH Cryptococcus neoformans
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var. gattii(E83E B} O, &5F 2409 Cryptococcus neofo-
rmans var. grubii F== var. neoformans(833 A, = D)E WH

22 sk,

EHEEUAEAME

3 Ee A oA FAS FRlskE slide
agglutination test (Crypto Check latron RM 304-K kit; latron
Laboratories, Tokyo, Japan)S ©]-&3}t}. #-2] #F52 30°Co]
] Yeast Extract Malt Extract Agar (YMA, Difco, USA)ol| Bj<F
1L, 48A|1F Z-ol] McFarland scale pattern 2 (2F 6x10° CFU/
mL)oll 2 B Ao B39t 2} seric factor (F1, F5,
F6, F7, 18] F8) 3} W42 agglutination glass slideo]] HA]
Hojreg] a1, 7} seric factor F 50 uLe] C. neoformans F-4S
ojree] STt EFo] wAst 2 F AEF 273 Wyt
shHA] Sefo|=olA 2k So] AVl AS AR BEsko
o3 o] AT - EHY A, F1¢} Froll 3 €3 ¥
B, F13} F50 $-3; 949 ¢, F13 Feoll $3; €39 D, Fl
7} Fgell $7; 18]a XY AD, F1, F7, 18]l F8ol 234,

A WA AN TAES API-ZYM system  (bioMerieux
Vitex, Inc., France)S ©|-8-3l5=], o] WH-S wHy w1 EH
ogx 40 &S AT flal JE AFoE vE]
AAE ARSI F 19579 Ea8kgol Fsle 214314 Lo}
E F RS vHEol7l AlFolth. API-ZYM stripell T HE
9 A 38 WS AZAR] WS o wiEste] AlEEe]
=], 1A 7N FEE McFarland scale pattern 2 (2F 6x10°
CFU/mL)ol|l 9= t}2- 65 uLE FH3l 2+ cupuleol] HEF3}aL,
Fo] BF Eut panele 37°ColA 4x17F vkttt vl kol
¢ o ZYM A ASF 137 ZYM B AF 10ES
cupuled] Hojreg]a sk Fot Az Wsle] EE 89
s, 2+ A7 Wsle] Jro wE} 043709 A4S
S - oA RS Aol 04, 132 T v o,
5ol H1E FE ve 488 FoA3A L, 2437AE
So& Kol

F 1A A AIES Acki (1) S o]8-3te
proteinase?] X3S AT EAHS 0.1%(w/v) Bovine
serum albumin (BSA)¥} 0.01%(w/v) Polypeptone (Pp)©] H7}&
Yeast carbon base (YCB, Difco™, USA) agarZ Al8-3}
proteinase®] A4S =43, SDA HiAA 30°C, 397t
wjokst 2+ #FS YCB-BSA-Pp agard] vHlFsS o] &3le] Ak
AE3kaL ThA] 30°Coll A 1097 i dstsaTh. v ko] £ YCB-
BSA-Pp agaroll 10% Trichloroacetic Acid (TCA)E ©]&3}] 2
AIZF &<9F A3}, Coomassie Brilliant Blue G-250 (CBB)Z
At He T FHurr FAEE HHoE WA

Al WA ERAAEARE Polak(25)e] WL o] &5}l
phospholipase®] A4S EAsIA . FAIH-L2 Egg-yolke] 7}
¥ Heart infusion agaroll & FE3kaL, 30°Col A 5L7T v s}
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APLI-ZYM systems ©]-83te] 72 AEF ] HEHs 2/
o], o] system?] ¢ S<eto 2 G scoredl] Wl Al AR}
s 20 T 2 AEY Y B/ B A3F< 4lE
A& 47 8k BAEAS AAlET BAEAL frolaE
S p < 0.05Z 3} DY EAHEA (ANOVAYS: AAISHA =T,
APLI-ZYM system?] Al@ZA7Z Yehd 19572 &4 W3l
A3} score®] HHFE FHUORE e, 7 AEF e JHS
WHER slo] fo=g HFsth. BAI8H #4922k SPSS
(SPSS for Window ver 10.1, SPSS Datasolution Inc, Korea)' &
o]-&-3}31tt.

s

EeE & ssTolA, 9ol ZE8 dF7F 515(87.9%),
BN B9 757 1F(12.1%)J0k Y] Ae- w1
oA FaE FF7) 387(65.5%)= 7P Bekon 1 o
07 FN 85(13.8%), & 2F(3.4%) wo]Uth. ¥R $70
A BEE e B s BHo RN B At B
£ T phenol oxidase Y2 18] Z|Q] EBMI} BSMo||
A B 0] ehs FAJSIATH Table 1)

wEe] gl
CGB, D-proline, Urease/EDTA A|E-S 0|83+ HEEIA| S|
A 1993937} 1999 FAA HAZH Aol A E2E 253.5%)
7V C. neoformans var. gattii2 F1E oW, JAHT 49F
(84.5%) = 485(82.8%) C. neoformans var. grubiiz, 15-(1.6
%)= var. neoformans= A= AL, BAAA FH 75120
%)= 5 C. neoformans var. grubii & 1% THTable 2).

gyg g

Skl A B2E C. neoformans & 5872 AP A¥, B
,celm pEe) 2R Uehdor c8e UehA e,
8 AZE 557(04.9%)2 71 ol vehded, ©1F o4
oA EelE IFE 4857(82.8%), AN EaE TFE 7F
(12.1%)°130t}. o]olx A Y BHE YeRd #5+ 27(3.5%)A
=, C. neoformans var. gattii 2 F0] BR1E AFHH, D
B 1F(1.6%)= 71 A gkehTable 3).
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APLZYM system: o} 3 3l B4R EA oI E 2E
#5509 alkaline phosphatase, esterase (C4), esterase lipase
(C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-
phosphohydrolase, a-glucosidase, B-glucosidaseS A4 3F530.H,
B-glucuronidase= 35+(CNS 3, 18, 51)¥+°], N-acetyl-B-gluco-
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saminidase™= 415-(CNS 1, 8-11, 13-15, 18, 20-21, 23-24, 27-31,
33-39, 40-50, 53-54, 56-58)5Fo] A3}t F WALl Al #A|
G TAIE 02 A3 proteinase®} phospholipase A] % ol 4]

v EE #FE0] FE Bt

HEYe P&

API-ZYM system, proteinase 2 phospholipase A1g ZA3}
(activity)E YA - 8= - TS 7IEo = F9S W F 4}
o] BEF] HHS 77 = A=, HE e UojA
7Hg A E4E API-ZYM system No. 2, 15, 180]%it}.
R AEY e 8 1 (INF)] 165, 8 1 (INPE)
7} 397, € 1 (pip@)e] 15, 28 " 1v (PPNE Y} 2
TRk AEY Y Bl A 8 - F55 - 2480 B3 F
T AAE VIR 3 FRO|ER o]d #gt BRO LA
S E017] S8k, 7t e T4 API-ZYM system A=
A (score)ell #FF FHTAE 7122 A=H e THATE,
API-ZYM score= SR 31 AulXEAHEAS Ale)s)
3L, ou] proteinase®} phospholipase= A0l A A 2]5F5
o AR 23 4 AEY d"9¥EE API-ZYM system No. 6
(p=0.001), No. 11 (p=0.000), No. 12 (p=0.0005), Z2]3l No.
15~18 (p=0.000)914 22} f-e]gt Apol7} e AT 4= 3
Ao, g Aeii-fe] 7P 4 Hold 3719 asolAM=
API-ZYM system No. 25 #|9$t 2379 HA(API-ZYM
system No. 15, 18)0A #-2]3F z}o|7} Jo-S AT 4= 2o
P - TR - 2495 71E S AEY HEEF= AT 4 3

o =
Aok 2 H91F 5 ALK Table 4).

&

¢

O;

fr

gt=0M 22| El C neoformans 81 MESHO| EX
Sharoll A B2 E C neoformans 5852 B3 AEF ] #
¥ 43S AERE AEY 1S UEME d5 F 167276
%)l N, o]F A Ac|HA QlelA EElE T+
(17.3%), 374oA E2E TF5 557(8.6%)°103L, EHF Do)

WA QoA BEE 7 15:(1.7%)°lt AEE 1S

EME 755 £ 395672%)2 718 Baked], o]F 833 A
o|HA] QoA EEE T 377(63.8%), T4 EEH
TFE 2FC4%ReH, UMz €48 B, C, DE YEA] &
Ak AEY 1S Y 75 £ 157(1.7%)= 3F A0l
A QoA EElH w3tk AEY IVE Yehlle vae
F 2F7(G5%E HE BolwHA AolA weld dFAT
(Table 5).
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C. neoformans= 3732 HYroH TIL Sl Q7 5
B0 SFAIS 2AA Ags dovle ohdA ke 2t
= ARG A F9 shtelth(19). W75 A Al A
7184 ARE ggoz 1 wuEst B4 H1 9ok ¢
neoformans®t 1 MFEE Q&) op7|=H= S 2941
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Table 1. The sources of 58 C. neoformans isolates in Korea

Strain No. Year of isolation Type of isolate Source of isolate Geographic source of isolate Remark

CNSO01 1993 C CSF Seoul

CNS02 1993 C CSF Seoul

CNSO03 1993 C CSF Busan

CNS04 1993 C CSF Busan

CNSO05 1993 C CSF Busan

CNS06 1993 E Pigeon excreta Busan

CNSO07 1993 E Pigeon excreta Busan

CNS08 1996 C CSF Busan

CNS09 1996 C CSF Busan

CNSI10 1996 C CSF Busan Isolates of

CNSI11 1999 C CSF Busan Reference [11]

CNSI12 1999 C CSF Busan

CNS13 1997 C CSF Seoul

CNS14 1997 C CSF Seoul

CNS15 1997 C CSF Seoul

CNS16 1997 C Blood Seoul

CNS17 1997 C CSF Seoul

CNS18 2000 C CSF Seoul

CNS19 2000 C CSF Seoul

CNS20 2000 C CSF Busan

CNS21 2001 C CSF Busan Current study Isolates

CNS22 2002 E Pigeon excreta Busan

CNS23 2002 E Pigeon excreta Busan

CNS24 2002 E Pigeon excreta Busan Isolates of
. Reference [22]

CNS25 2002 E Pigeon excreta Busan

CNS26 2002 E Pigeon excreta Busan

CNS27 2002 C Blood Busan

CNS28 2003 C Sputum Daegu

CNS29 2003 C CSF Daegu

CNS30 1997 C Pus Gangu

CNS31 1998 C Pus Gangu

CNS32 2002 C CSF Gangu

CNS33 2002 C Blood Gangu

CNS34 2003 C Tracheal aspirate Gangu

CNS35 2003 C Blood Busan

CNS36 2003 C Blood Daegu

CNS37 2003 C CSF Daegu

CNS38 2003 C CSF Busan

CNS39 2003 C CSF Busan

CNS40 2005 C Blood Busan

CNS41 2005 C CSF Daegu

CNS42 1995 C CSF Seoul Current study

CNS43 1995 C CSF Seoul Isolates

CNS44 1995 C CSF Seoul

CNS45 1995 C CSF Seoul

CNS46 1996 C CSF Seoul

CNS47 1996 C CSF Seoul

CNS48 1997 C CSF Seoul

CNS49 1997 C CSF Seoul

CNS50 1999 C CSF Seoul

CNS51 1999 C CSF Seoul

CNS52 1999 C CSF Seoul

CNS53 1999 C CSF Seoul

CNS54 2005 C Blood Seoul

CNS55 2005 C CSF Seoul

CNS56 2005 C Lymph node Seoul

CNS57 2004 C CSF Busan

CNSs8 2003 C Blood Ulsan

% Abbreviation : C, clinical isolate ; E, environmental isolate ; CSF, cerebro spinal fluid
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Table 2. Differential test results for the variety of C. neoformans isolates

Type of No.(%) of Variety differential test . .
iZ(I:late isogatgs CGB D-p?(;line Urease/EDTA? Identification of varieties
48(82.8) negative negative negative C. neoformans var. grubii®
Clinical 1(01.6) negative negative negative C. neoformans var. neoformans®
2(03.5) positive positive positive C. neoformans var. gattii
Environmental 7(12.0) negative negative negative C. neoformans var. grubii®
Total 58(100) - - - -

3[nhibition of urease activity by EDTA, "Isolates were identified as serotype A, CIsolate was identified as serotype D

Table 3. Serotypes of 58 C. negformans isolates in Korea

Type of Total No.(%) No. (%) of isolates
isolate of isolates Serotype A Serotype B Serotype C Serotype D
Clinical 31(87.9) 48(82.8) 2G.9) ; 1(1.6)
Environmental 7(12.1) 7(12.1) - - -
Total 58(100) 55(94.9) 2(3.5) ; 1(1.6)

Table 4. Biotype pattern obtained from enzymatic profile assayed by the API-ZYM score mean value from 58 C. neoformans isolates in Korea
API-ZYM API-ZYM score meantSD & enzyme activity

no. Score Activity Score Activity Score Activity Score Activity p-value
No. 2 1.50+0.52 I 1.54+0.64 I 2.50+0.71 P 2.00£0.00 P 0.163
No. 3 2.79+0.70 P 2.92+0.74 P 3.00+0.00 P 4.00£0.00 P 0.294
No. 4 2.43+0.51 P 2.74£0.55 P 2.50+0.71 P 3.00+0.00 P 0.216
No. 5 0.00£0.00 N 0.00+0.00 N 0.00+0.00 N 0.00£0.00 N -
No. 6 2.86+0.66 P 2.82+0.64 P 2.00+2.83 P 4.00£0.00 P 0.001
No. 7 0.00£0.00 N 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N -
No. 8 0.00£0.00 N 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N -
No. 9 0.00£0.00 N 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N -
No. 10 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N 0.00£0.00 N -
No. 11 3.71£0.73 P 3.90+0.31 P 4.00+0.00 P 4.00£0.00 P 0.000
No. 12 2.36+0.74 P 2.54+0.60 P 2.00+0.00 P 2.50+0.71 P 0.005
No. 13 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N 0.00£0.00 N -
No. 14 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N 0.00£0.00 N -
No. 15 0.00+0.00 N 0.00+0.00 N 1.50+2.12 I 3.00+1.41 P 0.000
No. 16 3.29+0.83 P 3.51+0.56 P 3.50+0.71 P 3.00+1.41 P 0.000
No. 17 2.79+£0.97 P 3.03+£0.36 P 3.00+0.00 P 2.50+0.71 P 0.000
No. 18 0.00+0.00 N 2.90+0.88 P 3.00+1.41 P 0.00+0.00 N 0.000
No. 19 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N 0.00£0.00 N -
No. 20 0.00+0.00 N 0.00+0.00 N 0.00+0.00 N 0.00£0.00 N -

PT - P - P - P - P -

PL - P - P - P - P -
Biotype Pattern | Pattern I1 Pattern 11 Pattern IV )
pattern (INN type, n=16) (INP type, n=39) (PIP type, n=1) (PPN type, n=2)

% Abbreviation : API-ZYM score, 0 point (negative), 1 point (intermediated color change), 4 point (strong color change), 2~4 point (positive) ;
SD, Standard deviation ; Activity, N (negative), P (positive), I (Intermediate) ; API-ZYM system No. 2 (alkaline phosphatase), No. 3 (esterase C4),
No. 4 (esterase lipase C8), No. 5 (lipase C14), No. 6 (leucine arylamidase), No. 7 (valine arylamidase), No. 8 (cystine arylamidase), No. 9 (trypsin),
No. 10 (Chymotrypsin), No. 11 (acid phosphatase), No. 12 (naphthol-AS-BI-phosphohydrolase), No. 13 (o-galactosidase), No. 14 (-galactosi-
dase), No. 15 (B-glucuronidase), No. 16 (a-glucosidase), No. 17 (B-glucosidase), No. 18 (N-acetyl-p-glucosaminidase), No. 19 (a-mannosidase),
No. 20 (a-fucosidase) ; PT, proteinase ; PL, phospholipase ; n, No. of sample ; p value, level of significance by ANOVA (p<0.05) ; Bold letter, the
kernel enzyme and enzyme activity of biotype patterns.

W Alololl= gk FABAL = AeE Hausa glom, Ao 1986'd Kim 5(14)°] §=52] d/dollA EE 1075
A AR B A77F Fa = I}, 9). E57} C. neoformans B3E Akl Brdh v} 9y, dEo] A
C. neoformans ° I3+ APAFLE AR WA yele] ol lkeda 5(12)°] YolA E88 625 257} Kime] 23}
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Table 5. Correlation between biotype and serotype in 58 C. neoformans isolates in Korea

Serotype and isolates

Biotype Type of Total no.
pattern  isolate . Serotype A .Serotype B . Serotype D %)
Strain No. No. (%) Strain No.  No. (%) Strain No.  No. (%)
CNS 01, 02, 05, 12, 19, 29, 31, 42, 52, 10 1 11
: C s (173) - NSOy 190 16
5 5 (27.6)
E  CNSO06,07,22,25,26 8.6) - - - 8.6)
CNS 08, 09, 10, 11, 13, 14, 15, 16, 17,
C 20,21,27,28,30,32,33,34,35,36,37, 37 i i ) i 37
I 38,39,40,41,43,44,45,46,47,48,49, (63.8) (63.8) 39
50, 53, 54, 56, 57, 58 (67.2)
2 2
E (CNS23,24 (34) - - - - G4)
1 1
- C CNSI8 (1.7) i . - - 1.7) (117)
3 - . - - .
2 2
v C - - CNS 03, 51 (.5) - - (3.5) 2
3.5
E - - - - - - -
C ) 48 i 2 ) 1 51
Total (82.8) 3.5) (1.7) (87.9) 58
E ) 7 i i ) i 7 (100)
(12.1) (12.1)

% Abbreviation : C, clinical isolate ; E, environmental isolate

9} o) C neoformans BFE A}l HsiTh B A4
= Al Bed 515 5 485F(84.5%)7} C. neoformans var.
grubii (BAE A) 2, 157(1.6%)= var. neoformans (8338 D)
2 BREAT, $A BB 75 5 var grubii (B3
AZ YENY, var. neoformans 2] E-5771 AE-31E 7] o] A
e A AEtEEE otk Adolst A7s YRSl $hE,
C. neoformans var. gattii (838 B)Z THH 259 A% 1
Z= o]n] 2002%9] Hwang (11)°] Badk v} 91, O 15
(CNS 51)¢] 7ol Ttdskafol AN Eed Ao=ZH, o5
Bennett 5(2)°] var. gattii o 2J3F 7AEL HF AT|EY ol A
& A9Jskas =81, Kuroki 5(15)°) Bl=3} HIEY, 55,
vepd ggjan S okt Al S@aNert wual &
A AFAHRE vIFo] & W F o] AFHQA EAHTHI A
77 BoF o= Az Eo] Al A 3 Fol| Ut AR
2002d ©]F- d=oll A C. neoformans var. gattii S F-2|&] WA
Th= Hares ofA7bA] glo] o] AellA Ae - g3txoz Fadh
ololE 7HAE Adehale &  Alth

C. neoformans 83 AT AAl 4R A 452 25
o Qom, 843 BY Sl Uivh, WEY, 55, Hekd
2m ojel} % o) dr) mi obdn) AMeln] el
o SeiA gL, WA D) Aol felo] R Aol u]
3 B ®ol EejEivtar <EA Ah2)9). ¥ ATlME E4Y
A9 HEMIELE F58F 5 555(94.9%)2 433] ol AFAT
Aol FAsilom, @49 B Aol 252 3.5%] RH&
& BT 843 Dol 9ol 177} BH] Lo%e] RIEE

Haed, o] A AT EHF B} v AR #AFEHE <)
A7} 28 Fol ATk

AR TAEL wF] T o 7R SAAES 2
A7) ol WHolgla d#A Aok 197FA] BA BRS-S
0]-8-3h= API-ZYM system®] Aol wa} F 47FA] dEle] A
B3 o8 JTREQE], API-ZYM system®] A9 A HE
Hol old v HEYo)lEE B AFdie AEE 77
o] f9A38 AEs St A 43S AAlsT 7t
AEF 7tol| 77}A EA(API-ZYM system No. 2, 3, 4, 6, 11,
12, 15, 16, 17, 18)4F3-04 API-ZYM score®] Hx] 7t
23k 2po]2 YERNILH, Roberta 5(26)°] AIDS SR}l AlA
23 2059} HIE7] BHA] g 215E 083 AlFeA
ZE2 157FA 2 147FA] A4 {93 ztol7) dokar g A
H| =] $ATH Table 5).

C. neoformans 7} A’38F= proteinase, esterases, —1Z]IL lipase
T 2 54 BAEL o HAAETe] H¥Edy) B
217] Witoll F8sitt. 2 Chen 5(4)S ©] wEo] A8k
extracellular phospholipase”} Z-72] MAEES vlajgozs &
F9 22 U HE7L LolstA wET Bt T3
Muller®} Sethi (20)= C. neoformans’} AJ738h= proteinase”} &
F A A5 A o Agake 54 MAUES Bx
she E4Y Aolgtar 4 ¢ uh ok E AgelA B =
£ T proteinase®} phospholipaseS- AJA3stoH, o]#fdk A
= HRAEE A vlS T8 A5E ARE F glod
2 Aksdr).
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ABSTRACT : Serotype and Enzymatic Profile of Cryptococcus neoformans Isolates from Clinical and
Environmental Sources in Korea
Soo Myung Hwang*, Kwang Seok Oh', and Kyung Won Lee? (Department of Clinical Lab-
oratory Science, Catholic University of Pusan, Busan 609-757, Korea. "Maritime Safety Team,
Korea Institute of Maritime and Fisheries Technology, Busan. *Department of Laboratory Med-
icine, Yonsei University College of Medicine, Seoul, Korea)

Fifty eight Cryptococcus neoformans strains isolated from clinical and environmental sources in Korea were
examined for their serotypes and extracellular enzyme activities. Among the 51 strains isolated from clinical
sources, 48 strains were serotype A (94.1%), 2 strains were serotype B (3.92%), and 1 strain was serotype D
(1.96%). All seven environmental strains isolated from pigeon excreta were identified as serotype A. All isolates
of C. neoformans were positive for the production of extracellular proteinase and phospholipase. In the API-
ZYM system, all fifty eight isolates produced alkaline phosphatase, esterase C4, esterase lipase C8, leucine ary-
lamidase, acid phosphatase, naphthol-AS-Bl-phosphohydrase, a-glucosidase and B-glucosidase. Thirty nine
isolates (67.2%) of C. neoformans produced N-acetyl-B-glucosaminidase. Two isolates, serotype B, and only
one serotype A produced B-glucuronidase. Analysis of enzymatic profiles to 21 enzymes revealed four biotypic
patterns among the 58 strains. The enzymatic patterns of C. neoformans isolated from clinical and envi-
ronmental sources represented a significant relationship with the serotypes.



