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Trichosporon beigelii (T. beigelii) =X 55 » D LTHERBHREF A R2ER L, HEA¥Y, EZMCRFETI L L
LIz, BRFY VF v+ F v F—+ (xanthine oxidase, XO) {EMABIEL, T. beigelii BEBRE BT HA ——FFH1 F
7 =# v (superoxide anion, O;7) 2 EDEUBBEORENCS>VWTLHBH L. FREKIEBHEOELENLE T. beigelii
IFO 11988k (B7Ekk) 35 L RSk DM 7. beigelii IFM 416068 (FEFERR) T, B 1.0ml (10" {H) & &R ECEERL R
CEA Lz, b7 T. beigelii BEBHROIERIZ, BMREST L MBI X85 120 ORFEREK (0.75%, 0.5ml) OFER
EWEMAEACIL T, RE2REHEC I AR AKBENEHCEERERET2ENE LI 7R T A7 » 3 F
(cyclophosphamide, CPA) (200mg/kg) DISHERIE LI FOABERELELETIT -7, BHN XO EHiL, BRERO LEY
FHTAZETELREREIC ST Y v (pterin) 20, EFERicA vV +4 v b 77 U v (isoxanthopterin) & 43 YR KK E
BIZLoTHIEL, 41 VFy v 77 VBETELE. BRBARZ, EERTREER | BRCBEED L ORI bR
EL, TEBRIIBDbhh o7, BERC ISBHETLL, RERBETOFHRCIIREI Rz Twic. Thbb, &
BEPETIRAL 1Ty TR, Bl PRCBEECBEZTAVWERRDLh, T BROREZZED LA,
—%, MEEYETIeALT v M T, BEE | AROBEBARERILENLOD T. beigeli BHFEIMENCRAL, M
BEABRCERL T, T HRCIBEEBLAOREINIORCEDLN, TOEH IBERENCRSBEORETH -
B, AEKLBEBAOFBECIEEOHGRRAD ORI, ok, BAR X0 FHZ, TERCZABRDO LANRDLA
(p<0.01), EHEBEEAXEXETAHETRIEFIRVBCLL, FECE, -7 (p<0.05). DEORRLID, v PiRBWL
T, B T. beigelii BEBRIRET S Z ENEH SR, RERECLFRBEEIERLEECRITHREREIC LS
O, FREESAD-ThHHRBRTAZ EMWTR AL, —F, £FREEAET LRETIE, BEBLLLTORE
REBET, £RLFERCCRETAA, BrRhRRENEE LABECE LV CRER»SEELRTRELANREL, B
TERADME - BRI, T. beigelii DMB~DBAKL L » THEEIWCOEREMRNTEE SIS X0 2L EE

BROBENEETHS Z LATRE AT,

Key words Trichosporon beigelii, rat, ascending pyelonephritis, xanthine oxidase

Trichosporon beigelii (T. beigelii) T ERFWCIES HHL, K
WHEROEE THAABDEORRE L LT, ¥ EIBK
M DT vAF VR LTHbRTWA. —J7, 197061
KB L 5 NIEE 4 & RIFE DREFPY B RE I TLE,
REMERR, MEENE L OHSBESEEE LD RRMERE
FEBTHRERREET OREEDC 1 2L LTERERS
I Bt ot —J5, T. beigelii DFRehd b O5HEEL LR
LTCEH"Y, Candida WHRWTHHEEORHCEETH S Z
BN BE LD TERYY. BT A T. beigelii D
BEIbTHPEHREREY b0, REKRT B T.
beigelii DIFFERW O TRREAEBBEIA T2V, £Z
T, 5y bEHAWT, T. beigelii 1= X HRBEOBEE, 2L
Bio ki a2 REN A EREs I CHE¥NCRE L. B3
EEICE LT, BREOICKEOMEEE RE RS DTSR
¢, MmfTHERY %\ Candida albicans (C. albicans) Z¥u»

R T4E5 B31BSH, FRTETA 3 HER

THERBEBADORENERICHEID LR T H™
XD, BREMCHEEYERTD LIRS E L.
ETATIEE, SIECRT DIERBRORE B LTI
DoHD, A—s—FFH A FTF =4 v (superoxide anion,
0;) BBERIEDS | & oBECHET s Z LR @|EIRT
WA BEDLZAH, BEBMCRTAERBRZEYEENE
THZLIXES D, A—N—FFHA F IR LK —E
(superoxide dismutase, SOD), EERILIEE L+ v F v A F Y
# — 4 (xanthine oxidase, X0) 7z ERMEE TV B®. £D
¢ X0 12, BTRMEREMROLCRR L TFELY, M
SRS S T MEREE S E Ui, mEAR
MBEETE Y v FVF e Fer s —+ (xanthine dehydrogena-
se, XD) i 5 XO ~DOEMAMEE S LB b0 T, XO 2%
BMEO—BCTHS O OELERRETHEELDA TS T
beigelii \2ER W MBFGBEHREEFELTLDH 2 Enp™ T

Abbreviations : CPA, cyclophosphamide ; O,”, superoxide anion; T. beigelii, Trichosporon beigelii; VUR,
vesicoureteral reflux ; XD, xanthine dehydrogenase ; XO, xanthine oxidase ; JEFERR, EFEME T. beigelii IFM

416068k ; F=AERE, RFEWHE T. beigelii ITFO 1198_1%
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beigelii W2 X A HIETMENEMBEE, T7cbb X0 &X&
CBIET AL DEEXLRS. £2T, T. beigelii DBIZRIT
AREMEBET AL DD —DDFEM D LT BN, B
XO BEEREL, T. begelii BRBRIC BT HEEBEDOH
#h LB L.
MHEBLUHE

1. FREESSCERERORE

B, BB EROEREWE T. beigelii IFO 1198%k (57
B) (EETRAT, KK 3 X OCREROBEKRE T. beigelii
IFM 416068 (BRIERK) (TEARESMEYHEL 2 —, T
#) REA L. RERB I UVREREYThEThOEFRE T
HBHUBLVUITCORGEE (RY =7 v (FEMETE,
*IBK) 0.5%, B === (Difco, Detroit, USA) 0.3%, ¥#¥=
# 2 (Difco) 0.3%, 7 Fo#1.0%, pH6.0) w TIREERL,
BERICHMEEE T (16RMER) 0K L AERICH A
L. BROABIMIRAEREBVCTY, BROFAE R
Iml Hich 107 @Eed X 54BAEERKE—EOEETMLD
T E D FFot. '

1. 2R

tEE 220~250g DY A A % — (Wistar) RS » b (S5
RH—CR, KR) #FHLL.

0. Wi

T. beigelii B§¥R 1.0ml (10" ) 2 EREEICEEBEA~EAL,
BEHr304MARERY 2 Y » 7 THELL.

V. FIHBETXROERE

1. BT OBREPIEA

0.75% BFERYEWE 0.5ml R AR BN EMA~EA L. 20
RBZILOVRCYAAFZ~FTF » P CIXBENRREBHAAT0—
BORWCHAET B LA, HEOHFFIZ LI VREIA TV B,
2. TEEREHEOIER

THEAMEFORC TERTXHSEH L, REENEATX

D lem LR TBBESHT = v 77 ® REABILE
T¥, BR) ¥ 1BATL, "ELREHAECI B 0 KE
REZERL L 722,

3. 1 27m7 +RA7 5 3V (cyclophosphamide, CPA) (#&
FHRUE, KR oBEEARS

Y BB X OFHERE LIz ¥ €5 CPA® (200mg/kg)
FEMER~EETRZLCL D, 2HRFERETIER. it
B, @LVARAZ—-RS5 v b TiX, 200mg/kg © CPA Dk
RESEICL D, REMAMNREL CPA OREHE, BBCHE
AL, 3EHELS T BB CTREMIAREE LSk s
L, I0ABZIEEETA Z ¥ HEOHMAMNEE LT
52,
EFUEEEBLOMERIZ LTI SOMBLELEHE, UT
DAFTRE L. Tichh, BER ] BiNCERBO BN RE
ADZET -7 A B, BEE | HiNCHBRLABY & LHER
BERCEAOTZEREMARLEM L. AH B, SHc iR
3 AT CPA DEBEAZS YT, FIBOMLBY ThFh
fTotc CAR, CAHBTHA. ivd, BAES o M CERED
AEER LB BEE L.

kR, ERCHFRMEC I 2EARRYTFHTAEME L
T, BEBEADLVERBFTHEE, BBy v i~ vy
(gentamicin sulfate) (% 3%) Bmg/ke) # 1 H 1@, FTFEL
7z,

V. FREABYHFTRORE

CPA 5Kk -TTy FREMAMEBEI IZIEREL LS
HER 1 Btk (CPA 85 48%), BIUCXTOEEMETHA T
H# (CPA &510BH) L=~ 7 VKBTI CBRIE L, 8K
VRS LR, IR, BERE, AT X OMfie HE iz CASERT
R, ¥ X0 Grocott B THEDFELYHE L. Blow
TRERThERLETL, ThbHO—Fr Azt
BELbIZ, ATBRNAERONERCH L. BEBLD
BEWOVTL Arana HP 05 EE —MAD, LT &L

Table 1. Trichosporon beigelii (T. beigelii) pyelonephritis due to strain IFO 1198 (superficial

strain) in rats

No. (%) of kidneys showing

Period after No. of pyelonephritis
Group” inoculation kidneys Grade
(day) tested Total
[ I

A 1 8 0 (C0) 0 (0) 0 (o)
7 8 0 (0) 0 (0D 0(0)

AH 1 8 3 (38) 3 (3% 0 (0>
7 8 0 (0 0 (0) 0 (o)

C-A 1 8 2 (25) 2 (25) 0 (0)
8 0 (C0) 0 (0) 0 (0)

C-AH 1 8 2 (25 2 (25) 0 (0)
8 133 133 0 (0)

Y Group A : vesicoureteral reflux (VUR) was induced in rats in the absence of immunosup-
pression. Group AH: VUR and hemilateral hydronephrosis were induced in rats in the

absence of immunosuppression.

Group C-A: VUR was induced in rats in the presence of

immunosuppression. Group C-AH: VUR and hemilateral hydronephrosis were induced in rats
in the presence of immunosuppression.
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ELic. T7bb, 7L~ K (grade) 0 LXK EERIRE AR H R Ts
Wi, - F I REEMRIBRRECBERLCW b0, 7
V= F TR EMRIERECRA TS D E L,

V. BREFRORE

A LB O—H T ABE A (1.0ml/100me) % 0z TR
LT, BMEBWLER L, £EREKTCIOEERFRL, £0
0Iml #LATOPHRFEHMICER LD, ThERDOEKDOE
BEEWC T, 48~T2H5MER%, BREBREWELL. T
beigelii D¥HIZIE YM EREH (FIXEMZE L) w Ao, e
B, T. beigelii A ORMBERSBEINICT v P DFELIH,
AR B\ TIX Trichosporon BEBREHHTHZE%H
BELTWBZ Enh, HFRAEOSEShigh-7cFy + O
HEBFRICH .

ERMRALEIC X » CHICBERRESR I ERERETS A
CABIERWCRBREEENERBE TR0 HD, B
FDOENHEFDT v POBRAEFERE LIz, £/, ETELE
REREOCIFERELEIN LI AH, C-AH BTRKBEX*HE T
EBOLBRETOT » P OBPEERE Lo, £8EDL, 4
FBCRTABEBRAD SV~ EEDT » POBRBRO S
v—F&li.

VI. BAX0 FHEORIFE

F X0 EHEL Akaike BPOFEICEL, LTI & S|l
ELz. b, BraBalEKC CERLOBREH L, 34
LBo—HEERENCHEL, 35— H%4COml DY
VA Y U ARRERE (EDTA 2mM, 4-7 39/ 7 2=V 2 &
FANT =T A T4 F (4-amidinophenylmethanesulfon-
yl fluoride) (Sigma, St. Louis, USA) 2mM, %+ b LA b —
A (dithiothreitol) (FI Y M E T #) 10mM, » A R F + v
(leupeptin) (FIYEAESE T %) 0.54g/ml &% 50mM DV VA Y
v ARERK, pHT4] AR THRY br vk T O F A% —
(Polytron homogenizer) (Kinematica GmbH, Lucerne,
Switzerland) W TH¥ L, MBANBELHELL. 5L THE
Hh-BRERY 4 CT500M, 46,000xg THELL, £D
LR ETE (SXMER, ) WEAL, Sl U VEBEIRPA
TACKT246M, BH L. XO BETRF TV vV
(pterine) MG LTCA ¥ ¥4 v + 75 U v (isoxanthopterine)

T

DERINDZ EXFIALTY, BHEOCRKE 0.lml 275y
v (Sigma) M #E&ET S 0.9ml OV VEREERPIIICINL
IMCTCRIGEERI. TH5LTCEF LS VFH VSTV v
WIHEY, SXMIEKERSS0H (Hi, BR) K ThiREE
345nm, PR 390nm TRPELL. 1V FHV TV v
(Sigma) 12, LR UDERLEERE S L2 1 Ebicn
DEREE LTERD, #v22EE* b+ (Kit for Protein
Determination) (Sigma) ¥ AW CHIE LicEB O 2 vyl
THELEAVEFV 770 vl EY, Bl XO EHEEL
fo. 7o, TFIHEBRT T. beigelii IFM 416068k B &2z, X0
EMNRED BRI ERTER L.

VI. ¥EErEEeymnE
MM, P BE, —To8oHEE, Scheffe #ic
I BHEELEY RV, ok, JIEEZ, X+SD THERELR

4 #

. WIBEgENRE

1. FBEBRCL D T. beigelii BHEBHADORE (F1)
HEE | AIRCRITI2BEBROBESE L, AH CA
C-AH BT25~BXI@EDbhicd DD WTFhb I LV—F &
BETH-7. BEETHHCI CAHED 1B 1L—1 1]
OBEBRNED DRI TE e ot. foks, HEEL, 7
BHL b B CIIRERRIRD LRI -T2,

2. VREERRIC X B T. beigelii BHBHADRE (E2)
BEEE]l, THERELINBETRBEBAOTRIZED bR
Tetnoto., B 1 BB TR, A AH BETREBERBC T.
beigelii EENTETL 7L — F | OBHBL (K 1-A) pith
Fh 8B 5% (63%), 38 (B8R wRDbht. —F,
C-A, CAH BTRBREL» SBEERACHT THEREA
LR, EHLEZBHEOCEMOFTZ/ALTWSHHE (K
1-B) %, BRICE LABHRCEERA LTV 2EBIEES
et (B 1-0), REGRBRE CHERBRAORERIZLIC
1B EEL, WThLZL—-FITh-7z.

WEET ABOBEBLIL CA, C-AH B0 CPA 5T
DAEFH LN, FERIFTHFRNTS, 65% T, BREERHIFED
Shlchotc A, AH B LEBCBEVWRERTH-

Table 2. 7. beigelit pyelonephritis due to strain IFM 41606 (deep strain) in rats

No. (%) of kidneys showing

Period after No. of pyelonephritis
Group inoculation kidneys Grade
(day) tested Total
I il

A 1 8 5 (63) 5 (63) 0 (0)
7 8 0 (0D 0 (0> 0 (0>
AH 1 8 3 (33 3 (38 0 (0)
7 8 0 (0) 0 (0> 0 (0>
C-A 1 8 1 (13 1A 0 (0)
8 6 (T5)* 0 (0D 6 (75)
C-AH 1 8 1 Q13 1A 0 (0>
8 5 (63)* 1343 4 (50

* 5<0.05 vs. group A and AH by x* test.
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(p<0.05, ¥*#%E). ¥, CA, C-AH BTBEBAORERT
HHRIIBFIE 91%) RNV~ FI1OBHEBLTH 1.
SU—=FIOBELRELA T, BHER»LBRERNCHT TR
ALRBER TRy EHE 35 SEMMRIER D B, {LEE
DEEDORIEIC L - TRHBERXNEOBERBEE IR T\ 12-
(% 1-D, 1-E).

3. fhgsCcoEK

M SR BERE, I X OF & EREaeBist Lic.
EHERICRECTIRIEEEL, THRELWThOBID T.

beigelii B{BITEEE I Liph 7.

BREFRICR UL, HEE 1 B, BT T. beigelil B
ot AH, C-A, C-AH B 8 eh £ h Fh 3 7E (38%), 3L
(38%), 6L (75%) B hiz. EEEMRERC8AL
TEH, —HRHBEBHCLIBALTVR (B2). Tk, Bk
2 C-A, C-AH BT 8IEhEThEh 31T (38%), 6L (75%) 12
BOLI, MlaFEL RO EEOERCBAVBE SN
HEMRBEIREAERD ORI, -1 (K 3). FTIREHE
RBPDONeho7c., HERT BEC s LEHL, BT

Fig. 1. Representative histological findings in the kidneys of

the rats one day (A, B, C) and 7 days (D, E) after
inoculation with T. beigelii IFM 41606 strain (deep strain).
A bar indicates 100 #m length. (A) Rats in group A, in
which they were treated with acetic acid before inocula-
tion of the organism. Trichosporon cells adhered to the
pelvic mucosa but did not invade the renal parenchyma
(Grocott’s stain, x100). (B, C) Rats in group C-A, in
which they were treated with cyclophosphamide and acetic
acid before the inoculation. In (B), Trichosporon cells
invade the fornix to the renal parenchyma and capillary
invasion was also observed (Grocott’s stain, X200). In
(C), Trichosporon cells invaded the renal vein adjacent to
the renal pelvis (Grocott's stain, xX100). (D, E) Rats in
group C-A. Polymorphonuclear leukocytes surrounded
Trichosporon cells which invaded the renal parenchyma
from the fornix, and renal tubuli and capillaries were
destroyed owing to highly suppurative inflammation (D,
Grocott’s stain, X100 ; E, HE stain, X 100).
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C-A, C-AH BT 8VLrR & Hiz 2T (25%) 1@, Tk C-AH ¥ BT ERh o, fHeounwTit, B0 REREMRNR
D1V 13%) wRDdbhic. THRICLRTREAIED LA BRERS X OFHRA~NDRADG6% (32084 1818) D#fkic
ehote. AZbh, EflciifadEs L ORCE L CHLERELAED
4. BAEBRERES » FORCHICOWTORKE B, REMEIZIZEASEESh b -7, BTk
BEGTEE LS. VO TRET TORTERIR, A AHE 609% (307E=R 18FE) W BEREEEE N OB ANBRBE I hicdt, %
TR OYTH oD L, C-A CAH BT ITh X h6l% FEMIRII & RRRICIiz 2 A FBRBEI e - 7o, FTRESR
(36VEFR22TE), 79% (R9WEHF3ITE) ThH-ir. FETHIDS { 128 BEdbhiohoe.
B2~ 3 HB A SR, CA, C-AH B0 CPA £ EFIZE W I. PEHBEES Y MCET2BREERLBTIRER X
Tk, 5L CPA BHOBRHIC IAETIELLOh K 3)
B, BEBMBHROBEMAEAR IV CPA 52 KT LS 2T BERYEEIhETy P (BHE) YHAVCTERERK
BHEORbL VCEBAERYEAL, THEFI TORETE EBEBRLOBGEHRE L. A AH Bitk\CiL, HER
(13%; 16Virh 2 JE) & Wr#r L7z, R, BREREHOFETERS 1 A 10°E/g L EOBREERE R LThEh 48, 3
HEIE S (p<0.0l, Y*85E), T. beigelii BH e E 1z B FETIRA BIRTIEBEBLAOFE RO LH, HEET BRI L
LEZ LR 100@/g L EOABER AR LD AHBED 1 BOAT, 20
CPA BEBEBWTRETETD > LETT » POFHR L Bz KERREIRD bR -7, —H, C-A, C-AH Fiz kv
CHEBIC OV TORN TRUTOZEL TH-To. Tinh TR, BERE ]l BB IR TR 4BR L0 6 B2 100E/g Ll L
B, BT T. beigelii BEIRT49% (38VEH281E) DG TRD OBRNEERERLEC L2 bLY, & 1 BCBEREBRROM
bhist, 05 BEEOKEREAH29% (28VE 8 L) IZFED BAZEDbhICTE R oD L, BHERE 7T AR

fort Sl

Fig.2. Histological findings in the bladder of group C-A Fig.3. Histological findings in the lung of group C-A rats
rats one day after inoculation with 7. beigelii IFM 41606 one day after inoculation with T. beigelii IFM 41606
strain. A bar indicates 100 um length. Trichosporon cells strain. A bar indicates 100 um length. Fungal thrombi
invaded the vesical mucosa and the muscle layer (Grocott’s were seen in the capillaries of alveolar septa and
stain X 100). Trichosporon cells invaded alveoli (Grocott’s stain, X 100).

Table 3. 7. beigelii population in the kidney of rats inoculated with strain IFM 41606 (deep

strain)

* No. of Period after No. of kidneys wi.th T. bgige[iz‘ cells

Group kidneys inoculation per gram kidney tissue

tested (day) <10 2100~<10¢ 210'~<10°

A 8 1 4 (1) 3(3) 1(1)
8 7 8 (0 0 (0) 0 (0)
AH 8 1 5 (0) 1 (L 2(2)
8 7 7(0) 1(0) 0 (0>
C-A 8 1 4 (0) 1(1) 3(0)
8 7 5 (3)* 3 (3> 0 (0>
C—AH 8 1 2 (0) 2 (1) 4 (0)
8 7 6 (3)* 1 (1) 1 (1)

¥ Number of kidneys showing pyelonephritis.
* Grade T pyelonephritis.




T. beigelii WX 55 v b EFTHBHEEL 423

10°f8/g AEDEBEEERLEERFRIE, 2Bt I,
100 {8/g RBTHoENEH 5B 3T (60%), 6FH3IE
(50%) BT HREFTRANBDOhic. Lk, EEFETH
BICRDONICBETROIBEAEN I V—-Fl LEEDLD
ThHoiz.

I. BERBXOHEELEFANXO FH (F4)

BHEEXAOEEKLIEBA XO BHLOMRLRN T D, B
EERVBELL, 2 oRRNCRECEBENEEIC LS
C-A BaHIoC 2B/ L, 228 OB XO fEEL HE L
7c. CPA DFIABIC L 2 XO EUECTIHELEL R
i, MABOT » MCAEBREKREEALLE HRE
1:60E, 128) BLU CPA 5 LFFBAUBLX L5 v M iz
EBEERTEA LR OB 1:6 0, 12%) 2/FERL, b
gL,

CABOWEE] BEOBHN XO HHME X 0.14410.024
nmol/mg/min T H, xEE 1 (0.119:£0.022nmol/mg/min)
KIOWEBAE I (0.138+0.026nmol/mg/min) & D EEZE
REHLhhotc, UL, CA BOREERTHBOBRN
XO MM 0.261£0.102nmol/mg/min TH b, WREE |
(0.13940.029nmol/ mg/ min) 3 L O BB T (0.162+0.031
nmol/mg/min) WL, HEECE? -7z (p<0.01, —TH 85
¥ri, Scheffe ¥iC & 5 HEHE).

V. BEBXROY L — KEBMN X0 FHE (F5)

BHREBROI V- FEBR XOFEHI ST, BBEET 8%
D CA BB O CTHRALL., ZL—-FI2RLEZI12BD
B XO EMMER 0.317+£0.101nmol/mg/min THH, 7L —

FOBIOIRRLELDICEL, EECEN- (p<0.05,
—TL B oHTEE, Scheffe BiC & 2 £ E ).

% 3

BREW Trichosporon FEEEEINMBACH D LR/ESh T
WAY ZHIIERORECE S HREEEEOM MO M,
FECHTHROVBELILAEORAEO WX /e & L 5FEH
DRBLIBRICIZSh ol L b RERERL EbR 5D,
T. beigelii 12 & DYRFEWBRYSER, MBEEMEERL DAEERT,
BHRBHEBLE L LOBRPMEECRE LY, HEBMEL
TRhl, B, BtBEOMILPIMBIADLRTVLE® H 0
D, FOWEZDTeL, ZERRBICOWTORE IR TNIC
BRINDZOLTHH™. AEOBAFIF L LT, S,
L8, POBIRY 7 — 75 X OOEERL EDERRI EH
HRMEH T D03, IR 2 R A iE G b 4 < ™,
REOTHENE L TREIR TV 2",

—77, BEEREC BT 5 KB O RepS¥EE T 17-23% 12
EL, FLVHEIMEAAEESATHE"Y, s RdrbAE
HAO B NI D BN Trichosporon FELCE MIES X 7=
LICHER® b REIN TV B2, RERFYED, FTOREIR
BEAEMBINT W, 2Dke®d, Rphd T. beigelii #5
DHEINIHE, BrBREL LTRIEI NEhohis
E, TORMMWCERLTOHDORTRTHD. BEILZ OME
PO UTHBIATSD, T. beigelii O HIFHRBERIC L 5
BHEEAREOTERICOVGCTRA L, EEEWE LT,
BRENRENBTS NS » P AW, —fic, BEdrc

Table4. Xanthine oxidase activity in kidney tissues of rats inoculated with 7. beigelii IFM

41606 strain (deep strain)

Period after No. of 'Xanthine oxiglase .activity )
inoculation Group® kidneys (nmol isoxanthopterin/min/mg protein)
(day) tested Range X +SD

1 Control. 1 12 0.085~0.163 0.11940.022
Control I 12 0.100~0.189 0.138+0.026
C-A 22 0.098~0.194 0.144+0.024
7 Control 1 12 0.099~0.175 0.139+0.029
Control 1 12 0.107~0.223 0.162+0.031
C-A 22 0.121~0.493 0.261£0.102*
@ Control | : physiological saline is instilled into the bladder of untreated rats. Control I :

physiological saline is instilled into the bladder of rats treated with cyclophosphamide and

acetic acid.

* p<0.01 vs. control I and control I by oneway ANOVA.

Table 5. Xanthine oxidase activity in kidney tissues of rats treated cyclophosphamide and
acetic acid on day 7 after inoculation with T. beigelii IFM 41608 strain

Xanthine oxidase activity

Grade of kl\iI;A:fs (nmol isoxanthopterin/min/mg protein)
pyelonephritis )é -
teste Range X +SD
0 6 0.121~0.302 0.195+0.067
I 4 0.180~0.227 0.193%0.024
I 12 0.190~0.493 0.317+0.101*

* p<0.05 vs. kidneys showing grade 0 and I pyelonephritis by oneway ANOVA.
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X5 LB RBRORECIE, LA ONOAENRYEE ZH
Twa., BROCERREYERCOKBEITERRLHHELL
TOREBENRATHAZEnD, RBEAGOEEL LTUEBMRER
EHROREX R CT HERABBEASLFHAUABELER
THRDORRERTHECERET -7, EEHEELL
THREEOET ¥ B A~ CPA 2R 5 L1,

Lz AT, T. beigelii W EBREOE L &0 HREK B
JUOBESEBRRMERRHAOFET A LAREIR T
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Abstract

An experimental model of ascending Trichosporon beigelii (T. beigelii) pyelonephritis was made in rats with urinary
flow disturbance in the absence or presence of immunosuppression, and the pathogenesis of the pyelonephritis was studied.
In addition, to investigate the role of oxygen radicals in the development of ascending T. beigelii pyelonephritis, xanthine
oxidase (XO) activity in the kidney tissues was studied. The strains used were T. beigelii IFO 1198 (an isolate from skin,
superficial strain) and IFM 41606 (an isolate from urine, deep strain). Experimental pyelonephritis was produced in rats by
transurethral inoculation of 1.0 ml of T. beigelii solution (containing 107cells). In the absence or presence of
immunosuppression induced by intraperitoneal administration of cyclophosphamide (200 mg/kg, CPA), vesicoureteral reflux
(VUR) with/without hemilateral hydronephrosis as urinary flow disturbance was induced in rats as follows: VUR and
hemilateral hydronephrosis were induced by transurethral instillation of 0.5 ml of 0.75% acetic acid solution into the bladder
and by incomplete obstruction of the left ureter, respectively. The XO activity in the kidney tissue was assayed as follows:
after reaction of pterin with the putative XO from dialyzed supernatant of kidney homogenates, the isoxanthopterin formed
was fluorometrically measured, and the XO activity in the kidney tissue was expressed as isoxanthopterin concentrations.
The incidence of T. beigelii IFO 1198 pyelonephritis was 25-38% and 0-13% 1 and 7 days after the inoculation, respectively,
and pyelonephritis locally existed only at the renal pelvis. The incidence and grade of the pyelonephritis did not differ
according to the type of urinary flow disturbance or the presence of immunosuppression. On the other hand, different
features of T. beigelii IFM 41606 pyelonephritis were observed according to the immune condition, but not according to
urinary flow disturbance. In the normal immune condition, pyelonephritis localizing at the renal pelvis occurred at the rate of
38-63% 1 day after the inoculation and was not observed in any rat 7 days after the inoculation. In the presence of
immunosuppression, the incidence was only 13% on the 1st day. However, T. beigelii invaded 63-88% of the kidneys tested,
especially into the vessels, and was frequently disseminated to the lung. On the 7th day, the incidence of pyelonephritis
increased to 63-75% and inflammatory changes were observed to extend to the renal parenchyma. T. beigelii was not always
isolated from all the pyelonephritic kidneys on the 7th day and there was no significant correlation between the presence of
pyelonephritis and renal population of T. beigelii. In the immunosuppressed rats treated with the acetic acid solution, the XO
activity in the kidneys 7 days after inoculation of T. beigelii IFM 41606 strain was significantly higher than that of similarly
treated rats and untreated rats instilled with physiological saline (P<0.01), but the difference was not significant 1 day after
the inoculation. Furthermore, the XO activity in the kidneys was significantly elevated in the rats with infection extending to
the parenchyma that in those with infection only at the pelvis or without infection (P<0.05). These results suggested that
ascending pyelonephritis can be caused by any strain of T. beigelii in the presence of urinary flow disturbance but T. beigelii
pyelonephritis disappears sponaneously under normal immunological condition. However, in the presence of
immunosuppression, pyelonephritis due to the deep clinical type of T. beigelii strain is mild and most rats die owing to
general dissemination of fungi, but severe pyelonephritis develops with the recovery of immunocompetence. In addition, XO
may play an important role in the occurrence and development of T. beigelii pyelonephritis but not the number of T. beigelii
cells in the kidney. Since T. beigelii strains possess the capactity for vascular invasion and XO is activated by vascular
endothelial injury, oxygen radicals including superoxide anion (O,) which is generated by XO seemed to be one of the
factors involved in the development of ascending T. beigelii pyelonephritis.



