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C. neoformans= FRH TTEN, BEFIH o3 =,
API 20C AUX System (bioMerieux, Marcy-l'Etoile, France)<
o83 F E3IAIEH Christensen's Urea Broth (Difco, USAYE
o] 83} yreaseAlE WA, nitrate FIAIE -S4, 37°C AAF A
F kAR E AFelslgar, Al A] Esculin Based Media
(EBM)#} Bird Seed Media (BSM)S ©)-&3} phenol oxidase A
AARE HE AU, 27).

FRFFE vEY] BHOZRE] Hwang (119 WS ofet
olslge), 2aHe of 20 g0 ¥iEY) £ 10 mlo]
B AEFE Ik, &9 R F F UEF 2080 A
B5a & 1500xgoll A 52 ST AEd 100 uLE Y3t
A EBM$} BSMol| HE3}a1, 30Coll A 28 ~1097F viFst Fo|,
T3¢ phenol oxidase 439 Az vehle dahd M4,
& A Fguks F3le Sabouraud Dextrose Agar (SDA,
Difco, USA)Z &71 The ThA] Aufddt ol dEeld¢}
T3 S AX HF sHEH.
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C. neoformans %9 & A 71A AFEH B AEE
E3l9 AA3ded, A ¥HA AEL Canavanine-glycine-
bromthymol Blue (CGB)HiA]|) A elycineS EAYSE o] 88
4> & glycine decarboxylase?] A5l AA5S Bashe
AR, HZE FAE #FES CGBHjA HdEsta 30Tl
24~48A1F Wi g7 THE, CGBEIAI A7Zo] e ul =] o] Az<)
3ol Hyog A7 Hsks RHold PAHoE It
(16). '

T WA A YL Dproline 53 A ECZ, Carbon Base Agar
(CBA, Difco, USA)l 8|8 TF8 AT, U A2
%9 312l D-proline®] A7} tlmE CBA iRl Fof v
25 ol g3 a7t AetH P g AThen.

A WA AF-& Kwon S(18)9) EDTAZ ©]-&3 urease A
Aoz AE 5AE AF5E Yeast Extract-Glucose-Peptone
Agar (YEPG)®) 100pM EDTAE 37}8 #)A¢] YEPGE 3
31 30°Col A 4841 wiFsr &, At J=HE B ST
2mLo)| spectrophotometer (Jasco Co., Ishiawa-cho, Japan)E ©]
£33 FBE (A 08~1.0°] HES 2 U@ F 47, oF 1X
105-2x10%mL), A EFT 5 £FY 1 mLE #3) Rapid
Urea Broth (RUH broth, Difco™, USA)E 281 HEE EF35
5 ice bathdllAl A AJZF WA|EHY k. Al ©] RUH brothE
37°C shaking water batholl ¥ o] A)Z} vt} 2}-E-M(magenta
red color)o] VERIE &4, 18]a Bl(yellow color)o] WER}
A e At
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var. gatii(E83F B} OF, EF 24°1A Cryptococcus neofo-
rmans var. grubii B var. neoformans(83 ¥ A, == D)E H

S FYsksle

HHUHAEH

AP P W4 oA LS HUske slide
agglutination test (Crypto Check latron RM 304-K kit; latron
Laboratories, Tokyo, Japan)E ©]-8-3l3r} £2] #FE& 30°C9)
A Yeast Extract Malt Extract Agar (YMA, Difco, USA)ll w4
3L, 48A17F Z-of McFarland scale pattern 2 (2F 6x10° CFU/

» mLyol 2% dEAdse] EA319 ) 7} seric factor (Fl, F5,

F6, F7, 22|12 F8) 3 W-L-48 agplutination glass slideol] A
Yojrea]1l, 2z} seric factor & 50 uLe] C. neoformans F-FHE&
ol T E5tdo] #2sl E § A=E 287 gk
A EEbolmoA e o] AVle RE AH B3|
o 2ol BAIET - @4F A, Fi19F Frel 3 €43
B, F13} F59 23; @33 C, F1# Fedll $4; @33 D, FI
=} Fgll 44, 18] 84Y AD, FI, F7, 223 Fgoll $-3.
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Vitex, Inc., France)S ©}-83l5 ], o] W& vy v 4 Ey
o2x fie] 8 A7) Al MEE AFoR v
AAE AHESH] 3 1987 E0vhgd] B3l 214350 Yok
B 5 d=E whsold A Folh. APLZYM stipdl]l #5 HE
2 A7 g e A=A RS ok HEske] AlEd
=), WA FH9 5 E McFaland scale pattern 2 (2F 6x10°
CFUmL)?| B+ T 65uLE F8) 2 cupuledl] HFska, A
o] BEF B panel 37°CoA 4417 vikstgTh. Hikel &
d o ZYM A Al%F 1E% ZYM B Ao 11 7
cupuledl] Fojg] il 5B Ft A7 wsle] g Ao R &
Ao, Z+ A7 wgle] Az mE 04397EA 9] HeE B
Tt - 24 Y Afdie 0d, 18 7 e o, b
o] HuE 7 dE 445 TSR, 24N AE SR
Loz Aok

T A AAAATAEL Acki B(1)Q WHE o838ty
proteinase®] A43-& Fstgnh UYL 0.1%(w/v) Bovine
serum albumin (BSA)Z} 0.01%(w/v) Polypeptone (Pp)°] &7}
Yeast carbon base (YCB, Difco™, USA) agarZ AF8-8}o]
proteinase?] #A1S =381, SDA iAo A 30°C, 3Y3H
H]3t Zt #FE YCB-BSA-Pp agardll HlES o] &3t A%
AEsta thA] 30°Cell A 1043 B g8t vkl £d YCB-
BSA-Pp agardl] 10% Trichloroacetic Acid (TCA)S ©]-&8+ 2
A7+ F<t 31438}, Coomassie Brilliant Blue G-250 (CBB)Z
st et S0l Ty FAEE Fgoz I

A AR EAAAFTA DL Polak25)2] WEE o] &3]
phospholipase2] 832 13} TE. FIHPE-E Egg-yolke] A7}
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API-ZYM systems ©|-8-3le] z} AAERS] g FH3He
Hl, o] system?] 7A-¢ S0 WAGS scoreol| wEl Al AR}
A A TF ZF AEY " 259 Boh 48AQ 418
4& 471 93l BAEAE AT FARA L FolaE
< p <0053 3] LA ELREH(ANOVAYE A S,
APL-ZYM system®] A@EHZ el 195/ 54 §H30)
B score?] HAFS 2HOE 3 oH, 7 EY] HHS
W52 sl Folmg AZSIH AT B4 92 SPSS
(SPSS for Window ver 10.1, SPSS Datasolution Inc, Korea) &
o] &3}t

2

oFEEE|

EEE F 58TFolA, Gl ¥ #57F 51587.9%),
A4 Beld 57 73(121%)0 5. 9EFe 248 HH
Foola 228 57} 38F(65.5%E 7P Bskew 1 ok
o2 H& 87(13.8%), F 25-(34%) T=olAt}. HAAG 4
A 2EE 73 BT eV EHeeyiy BeE otk B
£ T3+ phenol oxidase Y02 A=Huix]e]l EBMY BSMel|
A 2% o) Fehe Y3319 TH(Table 1).

HEO| &0l

CGB, D-proline, Urease/EDTA Al@-S ©]-83+ HEIA Yol
A 19933} 1999 A A HFM)elA E2E 253.5%)
7} C. neoformans var. gatii2 ARAFN oW, YATF 495
(84.5%) 5 485(82.8%)= C. neoformans var. grubiiz, 15-(1.6
%y var. neoformans®. FRIHJ, FHNA E2E 75120
%)= T C. neoformans var. grubii 2 #1 5 TH(Table 2).

Hyy oy

ol A B2l® C oneoformans F 5859 @AY L AY, B
¥, 183 DR £XMZ UERgen CEE vEeRbA ettt
EHE AT 55F0490Z 7HF Bl vehged, ol o4
AN BelE #FE 485(82.8%), $E0IA BEE AF= 15
(121%)°19th. oloid A E IR Jehd dF+ 25(35%%H
£, C. neoformans var. gattii 2 HFo] A9 TFHEH, D
e 17(1L6%)E 718 24 THTable 3).
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APLIZYM systems ©-83 AMA LB 3F5AEANME B
TFE°] alkaline phosphatase, esterase (C4), esterase lipase
(C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-
phosphohydrolase, o-glucosidase, B-glucosidaseS A A3l 2.1,
B-glucuronidases= 35(CNS 3, 18, 51)%Fe], N-acetyl-B-gluco-
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saminidase™= 415(CNS 1, 8-11, 13-15, 18, 2021, 23-24, 27-31,
33-39, 40-50, 53-54, 56-58)7ko] AYABIACE. F WHA<} A HA
AN FAIELZ HAISE proteinase®} phospholipase ] E <A
T EE 7550 FHS BA

MEE &

APL-ZYM system, proteinase 2 phospholipase A8 23}
(activity)S W9 © 55 - SATS 70 S v & 47
o] BEF] R s FEY 5 A, Y FE oA
74 3AAQl EA4E APLIZYM system No. 2, 15, 18¢]1t}.
EH3 A5 e " 1 (NNl 165, S8 I INPE)
7} 395, " m (PPE)e] 15, 22z HlE v (PPNE} 2
FH AEY WY £/ B Y - S5 - A4 BT F
T HAE 7|1Eo = & ERelBR old &7 BRe] A=A
£ E017] Y3k, Z A 159] APLZYM system ZAATE
A (score)lll TS FAFAE 7122 AEF AP THHAFE,
API-ZYM score SHHTE ke Yl X 24248 A8}
%31, oJW proteinase®} phospholipase™ FAIE-Jo A #3145
o} BARAY A7 2 AEY e E API-ZYM system No. 6
(©=0.001), No. 11 (p=0.000), No. 12 (p=0.0005), Z18)3 No.
15~18 (p=0.000)21 4 Z}zt 2J3k ztol7} QS-S WHE F 3
e, =3 HREF 7T G4Ho|Ad 37kA] 9 AN e
API-ZYM system No. 25 A€J3 2%/ AAAPIZYM
system No. 15, 18)ollA -2J8t Hol7} S-S AT 4 QU
Y - FTEE - $49E VIE S AEY HEHERE AFT 5 A

€ d3he 28 EAE F AATKTable 4).

t20|M B2 El C neoformans EHE Y MEGo| 2T

oA B2 C neoformans 5852 @A AEY ] B
%S AEE, AEY IS e o5 £ 1657276
%)IAoH, olF Y Ao|HA YA EelgE a5 105
(17.3%), 79X BeE TFE 558.6%)°1U1, BHEF Do|
Ax QAo Eed TFE 1517%)°100 AEF 12 o
e 5= F 397 6712%= 78 B3k, ol% 833 A
oA ol BeEld T 375(63.8%), BEAA EE”
T 273 4% A2, YA 84 B, C, DE YERA &
At EF IrE Yeille 45 £ 15(17%E 833 A0
WA QoA EelE adFHh AEY IVE Yellle 352
T 27C5E BHY BolwA A B #FAY
(Table 5).
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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 1solate Remark

CNSO01 1993 C CSF Seoul

CNS02 1993 C CSF Seoul

CNSO03 1993 C CSF Busan

CNS04 1993 C CSF Busan

CNS05 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

CNS10 1996 C CSF Busan Isolates of

CNS11 1999 C CSF Busan Reference [11]

CNS12 1999 C CSF Busan

CNS13 1997 C CSF Seoul

CNS14 1997 C CSF Seoul

CNSI15 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 Seout

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

CNSS3 1999 C CSF Seoul

CNS54 2005 C Blood Seoul

CNSS5 2005 C CSF Seoul

CNS56 2005 C Lymph node Seoul

CNS57 2004 C CSF Busan

CNS58 2003 C Blood Ulsan

3 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 Identification of varieties
isolate isolates CGB D-proline Urease/EDTA®
48(82.8) negative negative negative C. neoformans var. grubii®
Clinical 1(01.6) negative negative negative C. neaformans 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) - - - -

“Inhibition of urease activity by EDTA, PIsolates were identified as serotype A, CIsolate was identified as serotype D

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

Type of Total No.(%) No. (%) of isolates
isolate of isolates Serotype A Serotype B Serotype C Serotype D
Clinical 51(87.9) 48(82.8) 2(3.5) - 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 mean+SD & enzyme activity
no. Score Activity Score Activity Score Activity Score Activity p-value
No. 2 1.50+0.52 I 1.5420.64 1 2.50£0.71 P 2.0020.00 P 0.163
No.3 2.7910.70 P 2.9240.74 P 3.00+0.00 P 4.00£0.00 P 0.294
No. 4 2.4310.51 P 2.74+0.55 P 2.5010.71 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 0.0020.00 N 0.00£0.00 N -
No. 8 0.00£0.00 N 0.00+0.00 N 0.00+0.00 N 0.000.00 N -
No. 9 0.0020.00 N 0.00£0.00 N 0.0020.00 N 0.00£0.00 N -
No. 10 0.00+0.00 N 0.0020.00 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 2.5410.60 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 0.000.00 N 0.00£0.00 N 0.000.00 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 0.0020.00 N 0.00£0.00 N 0.00+0.00 N -
PT - P - P - P - P -
PL - P - P - P - P -
Biotype Pattern I Pattern II Pattern ITI 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 (c-galactosidase), No. 14 (B-galactosi-
dase), No. 15 (B-glucuronidase), No. 16 (o-glucosidase), No. 17 (B-glucosidase), No. 18 (N-acetyl-B-glucosaminidase), No. 19 (o-mannosidase),
No. 20 (o-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.

I Alololle st AHEAVE e ALE Bagi glom, 7Bl 19865 Kim S(14)°] g9 /ol Eejg 1005
A AR R e A7 AP ATk3, 9). E57F C. neoformans @38 At B uf 9o, AR A
C. neoformans | gk AYPAFE AWEH, wA -2zt Foll Tkeda 5(12)0] L3N 21| 625 EF7} Kime] B}
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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
I C 5 L 17.3) - CNSO4 1.7 (19.0) 16
5 S5 (27.6)
E CNS06,07,22,25,26 86) - - - 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 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) - - - - 3.4)
. 1 1
1 - - - R
m C CNS18 a7 (1.7 (117)
B - - - - - - .
2 2
R - 1 ; R
v C CNS 03,5 35) 3.5) 2
(3.5
E B N N N N _ -
C ) 48 i 2 1 51
Total (82.8) 3.5) ) a.mn (87.9) 58
° E - 7 7 (100)
(12.1) ) ) i ) (12.1)

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

9} o) C. neoformans Y AT} HudlHct B ArolA
T YAolA BelE 515 5 48F(84.5%)7} C. neoformans var.
grubii (BAY A) &, 15(1.6%)= var. neoformans (834 D)
2 EREUT, g4dAM e 75 B var grubii (EHY
AE JENY, var. neoformans & E57} AEE =] o)A 4
A= A& APt ot doldk ZHE VehiQit. $HH,
C. neoformans var. gattii (8338 B2 TAE 259 A9 1
ZFE o|n] 2002d %9 Hwang (11)0] B23F 6} Ql, T 153
(CNS 51)2] Aol 7LEAAAAN ESE ASEH, ojRAL
Bennett 5(2)°] var. gattii o 23 AL EF A F o} A
L AYslae =EH, Kuroki 5(15°) Hl=13 HEY, 55
Bl aeln FR oolzEyl Aol FREr) wrha
AP AFAFHE vFo] E uf & o AHI EAFEH] A
TF7F Bad Aoz AlgF o] A& AT 588 Foll Utk AR,
20023 ©|F 3+=ollA C. neoformans var. gattii S ]3] WA
T BaE of&7hA] glo] o] Hejlq A - Jekxo= a3
oJol2 X ARenE B 4 gk

C. neoformans GHE AT AA 4R AA 4502 By
T glen, g4y B Afole dint WEY, &5, Bapd 1
g3 olzgy}t F5 59 €y = ofdd] AHelA Eelgol
Eoa ¢34 Ja, EHE D ZFll el thE Ao H]
3 o @o] EEd 484 Uck29). B A= Y
AS] FEHIEE F58F F 555(949%)% 3] ok APA+
Ao} FU3H e, EHY B FHol 252 35%9] BEl&
< Btk 38 Do ARl 1571 BEHA 1.6%Y] £8E&E

Haed, o] H 9A=E FF B viIAR £AGEHR)
AT7F JF Foll Ut

B TARE OFY 2 oY VA SAAES A
GA71 &olgt whgolgta A vt 197FA B4 ¥R-&
o] 83H= APL-ZYM system®] Aol we} F 4714 sfjele] A
Ego2 TEIGE, APLZYM system®] 73-%- AHZQ) HE
Hol opd wEggm|FHSHolmE E AFME HEE 77
o] oS HE3] At BAAQ E4L AAEgnt &
AEY Zhol| 77kA] EA(APLI-ZYM system No. 2, 3, 4, 6, 11,
12, 15, 16, 17, 18)¥h&llA] API-ZYM score®] 3] bl
g ZolE YER O™, Roberta 5(26)0) AIDS $hz}ol A1 A
Felg 2059 viE7] EHA 2T 2178 o83 A FelA
22} 15717 R 147FA] ol A Fof 3 Rol7} Rk & A
H] 1 5] {TH(Table 5).

C. neoformans 7} A= proteinase, esterases, ~22] 1L lipase
T e Fh dAS S oe) WYAAER ] WEALT) Bo]
7] 7ol F23)t}h HZ Chen S ©] FFo] AAsk=
extracellular phospholipase”} X7 AX=hg gt 24 <
Fo 23 W) AE7 Sola vETD mashdn. mi,
Muller$} Sethi (20y= C. neoformans?} A37338l= proteinase”} &
% zA0 AT AL W AEFe 54 AAUFS BE
k= EAY Aolgka 4 3 vk . £ dAFelA BEjst =
£ T3 proteinase®} phospholipaseZ A5 0™, o]# 3 2
e WARH SwolN vl FaF AR AHED & 9lod
2} Atz "o
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C. neoformanse Y 71sAst A AN 7184 ZEE& &
Wshs F dUF oA, 53] ADS A B 5-10%7} A
Ho] AES sk ATSS itk gEA Atha, 28).
20061 2913%, Pt FHARER] AEMIEA (htp://dis.
cde.go kr/prevalence/Prevalence_view.asp)°ll W=, 200513 3t 3
< 6808 9] ollojz= AL AjFEo] WA o™, 200453(610
el Blsf 11.5%7)F oo™, ol 1985~199437+4] 1008 &
oF HHE FAE 41088 o W Ao vehdt) AP
o}y A, 33 B3 BE| C. neoformans®] 8
A9 Beulgo] Ba offdes 4 59 olfE FE IdH
Q) B Al o]9dl= SuEtelA E4E dv 18 BA] &
& Aol AMdelr) B A7 HT 109 Bt 53] Alg F4b
N EEE C neoformans] 71F 7184 I YEHS
41 A B 24 oA BE|E C neoformansS] AYH - H8t
Al Aol 2T Ao g Z|Uidiet. 3 YT AN B
2E C neoformans 5733 EAGEH d7E A&HS
2 APFo A, oA Y A XEYe] ARlS 9T
T A AR == & Ao Alsdr)
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ABSTRACT : Serotype and Enzymatic Profile of Cryptococcus neoformans Isolates from Clinical and
Environmental Sources in Korea
Soo Myung Hwang®*, Kwang Seck 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. neaformans were positive for the production of extracellular proteinase and phospholipase. In the API-
ZYM system, all fifty eight isolates produced alkaiine phosphatase, esterase C4, esterase lipase C8, leucine ary-
lamidase, acid phosphatase, naphthol-AS-Bl-phosphohydrase, o-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.



