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Trichosporon JEVZ 5 REAL S FITHAE T 2 BIEMW 2 BRI REGEDEREF DO —DE L TIHEEENTW S, RIEMHE
MU O ARO EZER T D EEIS T O BEE IR EHE OFIR T, asahii, T. mucoides & STz, R4PERFKZEHE
NEHZ B W T X 20 FERIC 13 BIOELEME U O AR 0 E 2 &5 U 7z, AEII PR AL 2 1T S N7 i
FERBFIZBWTHIMER OB N FAE, EERERRREZ &5 2 E02W. a3 T. asahii & T. mucoides |25 B
2D PCR 574 —%FEL, MU IARONEEF ORIFIMEZH T PCR EEMG LR, BE DI
1EH N 5 Trichosporon O DNA /3@ HIZ, LS IMREEEGIEICR 2B AN SERERINSMIBEIND T E 2SN
Uiz, £7)UZXETIVIIBIT HEFEHRTIEI 0 —FEKF (G-CSF) & 7)LaF —IL O HFENRDEIR
WThol. IHICHLBRITAET)ITOMSTIE, MKEEERRIEICSHN0D 5 T I PCR A3 2 /R I BER
R IZRO U MAEE &N RZRENTFET 2 2 EAHENTIE S /2. ZORHRITH T 2 BB E R GTRENE b
U aZRO AEDQBPEHENIIEETH D LN S.
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1. Trichosporon EBDNEEEMRDESE

B3 ERITIEARTE 2 (Deutero-
mycotina), 5% 4 % K (Blastomycetes), 7 U 7 b
w7 ZAH (Cryptococcales), 71 7 kw27 AFL (Crypto-
coccaceae) D 1@ ThH 5.

JEDH THHIEMED H D THEIL T. cutaneum

(BHDVIE T, beigelii) ENEIXNTW=. ZD T. cutaneum
FHE-OR TS, HEEETHZ ZENAsNTY
7z 7315190 1992 4 Guého 517, 1994 4E A O H 51
mi@%m@#%ﬁé%ﬁféé:&ﬁwéﬂtﬁo
7o ZDHEY EOFE ORER, RIETEERE O E
B T asahii, T. mucoides & N9, I 5 1ZHIRZFEWN
&Iz, AEBHBIEMROT LIVG > BRKOEMETH
5T EMHBIL TN,

Fex DMBITED &, KWK S EIENEERE D &)
DEFREIE 1970 FKE T I & OF L 72 iR o 1 6T
HBY. AHTI19784F, BUMED 1 FIARYITH Y.
1984 4, REARRZ DML I — T ERLEBIERG R DR
WHFEDSAETH 2 EREKT D LY, RREITKT S Ek
MEE D, BUESFEEEEEESHR W THRE SN
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2. bUIRKROVEDES

—IRI, EAEMEEEEICBT S MY JRROED S
DDED AN BEIBEINTNDH, BRHTBNT
IR TRIEME B E & 2 W S N7z 85 EflH, TRIENE
MU OZAROHENH S N TZIEFNT 7 6, $8.1% T
Ho. UL —DIVEEFEFRETH - 72

—7, BB IME O JF K B & T Trichosporon 73 &5 8 % E|
ald, RASERKFEMERE TCOT—FICEL5E87%
TH D2, BRMIZIE, 20T 13Kk D T. asahii A3 1
WERTHEISN TWS. pEEEE OF RIS OMRET
1%, 1994 LIRS, RN S T. asahii 13 1 BibHEINT
W7, 1994 £ 2 B3I B TIE B A E RN 7 A
RFUT > (AMPH) /n5 7)LasJ—)L (FLCZ) IZ
ZEL Tz, FL<IEHBRT 22, Bk ~N) 32K
O HED Y AT BT 2 ST E EE OB Tld FLCZ
N dEN, AMPH IS LEHEIRICZ Uo7kl &KX
01 BIEE I ORI O 2R, mikh 5 oS n
% T. asahii DEEITHEEZ A TNDEZEZ5N5.

3. EMIEBRAER

1) fEFIRR

MR A 78 RN B U O 2R 0 E DEERF 242 R T 5.
60 /% B, S BEME MR I TURHET AR & 725
Fo. R AY I I ER B0 730/ 1wl &b, i b 2R BR S
13%, BRI T MWEREMIETH 7. BHHITH
AL RTEZFMGA LU0, B4 A K DI HE L
. iR, fIEREZRG L 2P REZRO N>
o BIORA KO L > N U BEIC T OB EBRIREE
B, DIC Bf7E L, 11 HITIIET Lz AR 4,
11 BICERI L 721 & 0 T, asahii 3k S 7=,
FECEAOMERL > N B (Fig. 1) TIE, Wit
IZEFEBIR - MIRIER 2580, MM RRRRA T RIE X
nr.

FIR T R TV, AR - R - TR - RO - BN - EIE
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< FURAR « LB REIE < OIS Trichosporon D R D=

12RO 7=, Mt HE o T I3 iifu B o mm4s NI B R Rk
BN T L, BEERZERL T, GMS EEAETIE
Candida 2 U & %252 K/INARF DL BT E O RS 4
T &, BRIz - TEIET BAsperugilus XD H 0
WD DI NERZR D2 (Fig. 2).

Fig. 1. Chest radiograph one day before the patient’s death,
showing infiltrating shadows in both lung fields.

Fig. 2. T. asahii in lung tissue section (Gomori-methenamine
silver stains).

Table 1. Autopsy findings in 13 patients with deep-seated trichosporonosis

Case Age/Sex Un(.ierlying Site of infection
disease
1 73/M ALL lung (necropsy)
2 55/F MDS liver (necropsy)
3 60/M AML lung, heart, liver, spleen, pancreas, kidney, adrenal gland, thyroid
4 67/F MM lung, heart, liver, GI tract, skin
5 47/F AML lung, heart, liver, spleen, pancreas, kidney, GI tract, adrenal gland, thyroid, skin
6 54/M ALL lung, liver, spleen, kidney, adrenal gland, thyroid, bone marrow, skin
7 59/M AML lung (necropsy)
8 53/F CML lung, kidney, thyroid, GI tract
9 59/M ML lung, heart, liver, spleen, pancreas, kidney, thyroid, GI tract
10 55/M AML kidney, GI tract, thyroid
11 73/M AML kidney, thyroid, GI tract
12 62/M MM lung, kidney
13 71/M CLL lung (necropsy)

AML, acute myeloblastic leukemia; CML, chronic myeloblastic leukemia; ALL, acute lymphoblastic
leukemia; CML, chronic lymphoblastic leukemia; ML, malignant lymphoma; MM, multiple myeloma;

MDS, myelo-dysplastic syndrome; GI, gastrointestinal.
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Table 2. Hematological characteristics of patients with deep-
seated trichosporonosis

7-10 days before death 3 days before death

WBC  Neut Lymp WBC Neut Lymp

©a uny Gul) () (el (uel)  (u
1 220 107 103 150 88 54
2 370 59 303 160 35 108
3 730 73 547 300 - -
4 300 75 207 100 22 77
5 500 - - 300 - -
6 300 - - 300 - -
7 1610 144 1416 200 - -
8 1910 1126 477 670 26 469
9 8670 8323 86 100 - -
10 2269 521 340 1530 413 810
11 1870 392 317 13900 1529 973
12 3100 2759 155 2900 2726 174
13 4760 3236 865 3760 2368 977

WBC, white blood cell; Neutro, neutrophil; Lymph,
lymphocyte; -, not examined.

2) BRES

Z DIEFI D M= 5 S Nz ER % D S IT/ER
INT=T. asahii \ITHT BHR Y 7 OF—)LFikZEHNT,
it 25 O HIRRAE 1] 2 S8 FH A 7 0 I R 7 e a2 A7 78 o
To. T ORER, BIEM D > O AE LB I N TWZRER
DHIZEL DFEEENY IZXAROIEND D Z 0D
Mo 7z

BADHARITBNT, TOREBHBENTFIEEZHNWT
WS N2 13HIOREEN Y O 2K 0 2 fE % Table 1
IRT. 25 OGO R RIZ S TMREMEEEAT
Hole. WEL > N U EEIICEEDRENE L, it
DJR A% TV, Trichosporon VI ilifidBE 5 I 2 HH0MT
B L Tz BB TS A, BENED 5N,
Trichosporon D¥EHE & MENRAG A LD END T &
L0, KEDORAMFE L THLEENE -ITEASN
5. I5IC, IR T —TIIHEEEMBLZNI E LD,
FIRI T —TIIVINSEHERATL2HEDH 2 HEEN
52,

13 il D FET R O ARAHIM F MR ZMFT L THD &, 3
TCRIICEH MER DA 2RO IEFNII 11 B D, ZD 11
Bl 2 Bilkf i ERAT 500/ L AR TH > 7z (Table 2). %
7o, O 2B R R Y 2ONERIEAD DD 5T
oo LIemio T, REOFIEER & LT, AiEkE, Fic
R ERMEREN B TH D B 2 51 552

Pl LD s &, FUB bR K SIS R O
&, EBEE, L PTE EEIC X D R E O ELDY,
AHETEIE, HBOHERTH D EEABNS.

4. FREM M) IARROVEORZE SIAE, TOMES
1) ZHORER

MR, BEHRIR EARRIME DMK 5 Trichosporon & /)3
BRINNTIERERE EEZEA SN D, BEe, R, #Eh
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S5O0EHIEEFRERYITET, FHNEFEIIWETE
72,

I B 2R B9 AR R RR N VT Trichosporon J& D B R 20
FORRDSNIUILZWIIMET 5. L L, GMS Jufs
%> PAS 48 T3 Candida J& LSRRI SN TH 5. Hi kD
AZRO FifkE AWz g RENH A TH %2572,
UL, 2HREOEVEEN S ARG ESED 2 &
13, BEROBICBNTIRERETH 5.

L3/ = M 72 M A T3, Trichosporon 13 Cryptococcus D #E
EHEE LTRSS Twa 7))/ F20x 27 >
(GXM) HiEZALTHED, ZOFIROBHAHREZHE
WIREREINTWDD, LiL, ZOHETIE, 27U
Thay s AEEOERNBKETH S, (1-3)-B-D-
glucan & AYE TIXBGHIEALT 2 2320, AE LU D B HE T
BIGME & 78 5 72 DR EMEITE N,

2) PCR %

F 413 nested PCREZITIRD 2 &I1TK D, Trichosporon
BORTHIREEZET D T. asahii & T. mucoides |ZFF
BV EROL T IR —RBELEY. YR TRRL 2
U 3 XA 0 HERE ORAF MG 2 W T PCR EZ R
AU, BEE D&/ S Trichosporon @ DNA A3
I, ULbIMEEEEN G &7 2 88 0 S Bl 2w
HEN2ZENWENITHLEY. KR AZHN
WA TS, FiES GXM HUEIC Ui PCR 13K
ENBENTND Z &bz,

U723 > THAERBERED IR T L TW S BE DA U E
AR Z R LD, FIREICARREDOFEZ R0 /5
&, GXM i PCR EZHAGHDES Z LITXKD,
Mgk & O R2H/2971C, MEINRREEMAT 2 2
EMTEDEEZBENB102L5),

3) FEHIRZMHE

WA THBES NIz T, asahii FEE D BEERE D MIC O
NTERB BRSNS 2DIF1 hZ 3 —)LTO0.10
we/ml, RNWTIIFJ—)L (MCZ) TO0.191g/ml T
»H o570zt L, AMPH 3156/ g/ml, FLCZ | 3.12
ptg/ml, EHI2HFDOHIEFEEICHIKT D SARNHZIET
Ho®.

4) YURICLBAEERER

ERROERIZBWT, AREICX L T AMPH (Z#E%) T
HDEOWMEND DY, Fxld, BEMEN) IZARO Y
iE % FIE S B 72 SesE I~ ™ 21T, ERICHIEREZ %
UK. ZO/R, MCZ 5 TIET U X DL RN
<, FLCZ ® AMPH O EHEIZB W TEFERINE <
5T ENDMO. 5T, IFhEREEEZRIE(LT S
BRiER O 0 Z— KT (G-CSF) OZRIFHMT b,
2L DIYITAZEZHMTEDLZ ENbho 2. FiERE
& G-CSF & OBt % Tld, FLCZ & G-CSF & Ot
WHBEIIR T ZZRMT D Enbnoiz?.
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5. SEOMRCEER

1) BFHEREOME

RN~ D ZTREEIRAVIC T, asahii 23S & /-
Ke, EEZmMF L0 ECHCZY YT 23N, B,
M52 Tl 2 @RI LANIZ, nested PCR 75Tl 3 E
DINICH RS IC /2D (Fig. 3)'9. 2O I ZAETINIC
BNTIRIRBEOEREZ FIRNICERE L 7RWRD <~ 20
BYYEFE L7202 UL, BRRAICIERE O EFH A
BEOMBENICAVADZ E3EAHN. 22T, &
BT RN SR WER D T, asahii 2 KPS B 72 50551
i~ 212, OB BEIGIEEEHRG T2 WS FEE
1157219, BAKANCIE T asahii ZREERIRAVICER S &
B 2% 4 BIC0T, ROBIZELEEL (O
> ho—)b), RIEE 1HERME, R2 #1132 8ME, R3 B
13 3 A B I RERIHR 2 G Uz, ZOR%, RO B
ERSMETIIAHTHRIZEIZWVD OO, RIFETIT
100%, R2 BE T3 Lo~ o 20 8kfEE b Y a2 R0
HEERFIEL THTET DI ENbnho/z (Fig. 4). 20
e S, Texld, ERNITEARITERBGEGEDN S &
N7z /D& D Trichosporon 13 D F F RN Hfe ez
folF, (LBEHEIR S X BRI B D WIZF R4
ERMSRE(S TR 25Nt o 7= 31, BOER /2 fB M b Y O AR
O EEZRESELOTIRAEVNEEZEZTND. EEN
D E DFLEEIT Trichosporon N FEFGIEG L TW B N5

GXM

culture

Detectable number

T T Y Y Y T
0 7 14 17 2 28 35
Days after infection

Fig. 3. Three mice were sacrificed each day after inocula-
tion with 7. asahii (3%x10° CFU/animal). Mice were
monitored by blood culture, nested PCR and GXM anti-

gen.
(%) _
100
group RO
group R1 group R2 group R3 }
50 | °
P <005
0 T 7 t T T 7
-3 0 7 14 21 28 35

Days after infection

Fig. 4. Survival rates of R0, R1, R2 and R3 mice infected
with 7. asahii. The rate (10 mice/group) was analyzed
by the Kaplan-Meier method. Mice were observed for
five weeks after re-immunosuppression. There was a
significance difference in the survival rates between
groups R1 and RO or R3 (p<0.05).

HHEm B4 B35 FRISE

S 1 TANT SRR I E R R gl

a3, T DOEFRGE DIRIE FITB W T, Trichosporon
@ DNA 7% nested PCR %I & 0 IfiLig A & Fift A1k
HENBZEZYIRETIITHRILEZY. bbb
FH MY IZARO MMEEE HWND N IRENMEE XN
5. AEROEZCBETIUIECEN TH 5. BIES &
BN ENHD TRY)ITH DA, Z 07D DR HIE O
HEELUTUTFOD 3 mEREEL TN 0312 (@)
ATy =BT HREIENNCE= YU > T %
FORENHD. QTS Y > 7 OHETRE - B
IZENZME PCRNAHTHD. Q5 %FHHEN, HD
WK R AYIZAF R ERBERE DX R AT Tl X 1 B IEF T,
FER A2 < TH il PCR LD & Zauld, BEM b
U O ZAR0 2 MEDRIE & & 2, FLCZ IZ X 2 hiEHA
WHONETH 5.

2) HUWHMEREOAEICHT HEE

B-D 7 )V 71 > & R ERNL, 7 2RIV FI)V ZIED T >
DA T BIREERE L TH®BIN TV S, by O
ARAAERT U T Oy 7 ZFEITIIRN RN Z L &
HBENTNDY, RIS 7 AV F)L ZFEDFIET
B5D7=%, B-D 7 IVH > ERRAERZHRG SN TWE
HINS MY OARO ENTE L 2 WS d 23, 5%
ZOHEKOMH DG KICE > TIE MY 2 RRD EENHE
MI2BNDNH DD TIHBNNEBIRINS.

Ebhb Y

AR R Y O 2RO HEIRMMO BRI X 2 FREEER
fiE & DFRIRN L <fEf I N 5.

T3, T. asahii DEEEM & KRG TIIERE OB ES
HHANTEWRO 5ND T E2mE LY. BEkE
FRIRER DIEHE, RBIBSHEMEDENIZTDNTIL C. neo-
Sormans \ZHFFRICFERD SN 2HHETH 2553, FREG
PNETERS DRI > DAEICHEM L TW5, X5
12, MU IZROHERBE, 7 LIVF—RE S EYYE D
JRINER & 725 A. fumigatus & 13K ER2AA0Z BRI
DRV B YL TV 5.

N 2RO HEDFREZE T 5 2 & T, OFEE
HEEEOREDFENNDIZRSDEHEZLNS. Z0D
EORBENS D, N IAFROERR, §BETET
HEHINEERES WA S.
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Pathogenesis of Trichosporon asahii and Strategies for
Infectious Control of Disseminated Trichosporonosis

Issei Tokimatsu, Reiko Karashima, Eiji Yamagata, Yuriko Yamakami,
Hiroyuki Nagai, Jun-ichi Kadota, Masaru Nasu
Department of Infectious Diseases, Oita Medical University,

1-1 Idaigaoka, Hasama-machi, Oita-gun, Oita 879-5593 Japan

Deep-seated trichosporonosis is a lethal opportunistic infection in immunocompromised patients.
Trichosporon asahii and 7T. mucoides are the most common strains of fungi that cause disseminated
trichosporonosis. Thirteen patients were diagnosed with disseminated trichosporonosis over a 20 year
period in Oita Medical University Hospital. The majority of them had wunderlying hematologic
malignancies, for which they received cytotoxic chemotherapy resulting in neutropenia. For the rapid
diagnosis of this condition, we developed a novel nested-PCR assay that detected DNA specific for
Trichosporon asahii and Trichosporon mucoides in the serum of patients with the condition. In a
retrospective study using these serum samples, the specific DNA fragment was detected a few days to
a few weeks earlier than blood culture. To treat this infection, we studied the efficacy of granulocyte
colony-stimulating factor (GCS-F) alone and in combination with antifungal agents against
disseminated trichosporonosis in neutropenic mice. The results suggested that GCS-F might be a useful
immunomodulator against Trichosporon infections in neutropenic mice and the therapeutic outcome
improved when used in combination with fluconazole. Furthermore our experimental animal model
demonstrated that disseminated trichosporonosis is induced by immunosuppresion in hosts with latent
trichosporonemia which was detectable by the nested PCR but not by blood culture. We found that
there 1s a critical period for the progression of disseminated trichosporonosis after entry of fungi into
the bloodstream.
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