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THE STUDY OF URINARY TRACT INFECTION WITH A
POSSIBLE CAUSE OF FUNGI AND EVALUATION OF
THE EFFICACY OF 5-FC

Keizo Suzuki and Hideki Tamal

From the Department of Urology, Hiratsuka Municipal Hospital

Prior to clinical investigations, in wvitre activities of J-fluorocytosine (8-FC), ofloxacin

(OFLX), and the combination on a strain of E. ¢oli and of C.albicans were tested. The two

drugs showed highly active on each target strain without any interaction.

In clinical studies, 5 female adult patients with persistent uncomplicated UTT (3 of cystitis,

2 of pyelonephritis) caused by polymicrobial organisms (including bacteria and fungi) were

treated in combination of 5-FC and oral chemotherapeutic agent.

bacteriologically and symptomatically successful in all of 5 cases.

The results were both

Those had been poor by

other antibiotic drugs in single use or 5-FC alone.

Consequently, 5-FC and oral antibacterial drug combination was useful in therapy on

even uncomplicated UTI due to polymicrobial organisms including fungi.

Key words: 5-F(C, Candida UTI
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1. E@pyks

1) In vitro HEER

SEOERRIOERE T, BEE —BHE & oBEiE
BuEr g e Lic. TR 5 BFEiL, 5
FC & -3 2 PiEH (TR HER & W«
5) BPELEIIMA S S, & 0OX\VOMED inter-
action OBFEE BT 5 BT, Candida albicans
& Escherichia coli %{R-G¥FE L, 5-FC L HiEHA (5
B3 ofloxacin (OFLX)), 0¥+ hEN D4t
ME L7 HH L B YMA ©, BSfEE 8
108/CFU kL.

2) W & Bt

RBERA (BF 14, 0724 1 5FC 1,000 mg
L OFLX 100 mg %[l < MR Lic& & o A
ELRPEE, ERERIE L.

BEFE, SFC 3 EEEHE 7n~1 7574
#:(HPLC ) ©, OFLX i3#isEec B. subtilis
ATCC 6051 % s, disc B X% bioassay & X
bel f:.

2. EEPRROMEET

EFE S FTHTR b TH L. Gk 18~385%
0T, RERCHEN EBEERY RS UTI T
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B2, Bhgo 3 HRmRE» L oRENR <, 1B
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1. ERrgksE

1) In vitro 3EEA (Table 1)

C. albicans w24+ % MIC i3, 5-FC 7 0.2 pg/ml
EEN B A R L2, OFLX (3 >100 gg/ml
LT TH - 72 5-FC, OFLX ®#%FhFhl : 1,
2 IREAELEEED MIC 13, Fhib 0.1 pg/
ml T 5-FC HHic T 1 EHEID B2
S>F 5 E. coli £HLTHE, 5-FC 3 > 100 pg/ml
Lt AR Lies, OFLX Bijfcii, 0.05 pg/ml,
S-FC LoffRTL 2 1, 1: 2+LfELIE S
Witid 0.2 pg/ml T 2PN B o 7ot kL
BREZHLR L. 2 olE» bHH oMt
RrofEPUEFERD b, ThAh oL T
BNIEN R LI Lo 7.

2)  WRIR &P

A) i (Table 2)

5-FC oMz c 1 B 223 pg/ml, 6
R C 8.5 pg/ml THo-7. OFLX (1 1EfC
SEH 171 pg/ml, 6 BEHET 0.50 pg/mbc #R 1L 7.

B) RAigp (Table 3, Fig. 1)

Table 1. In vitro sensitivity of both 5-FC and
OFLX combination on C. albicans/
E. coli.
MIC (ug/ml)
Drug C.albicans E.coli
5~FC 0.2 100
OFLX 100 0.05
Combination 1:1 0.1 0.2
(5-FC:OFLX) 2:1 0.1 0.2

Table 2. Serum concentrations of 5-FC (1,000
mg) and OFLX (100 mg)

Time (hrs)
Drugs Cases
[o] 1 6
A N.D.* 21.3 7.6
5=-FC
N.D.* 23.2 9.3
(1,000mg)
mean ——— 22.3 8.5
A [¢] 1.53 0.43
OFLX
(o] 1.88 0.56
{(100mg)
mean 0 1.71 0.50

* : Not dome (pg/ml)
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Table 3. Urinary excretions of 5-FC (1,000 mg) and OFLX (100 mg)
PIME (hrs)
DRUG CASE 1TEMS
o~ 2 2~4 4~ 6 612
Concentration (pg/ml) 1992 1190 1250 339
2 Volume of urine (ml) 110 140 100 450
Recovery (mg) 219.12  166.60 125.00 152,55
Cumulative recovery rate (%) 21.91 38,57 51.07 66.33
Concentration (pg/ml) 5697 2762 1052 297
B VYolume of urine (ml) 50 70 105 590
Recovery (mg) 284.85 193,34 110.46 175.23%
5-FC Cumulative recovery rate (%) 28,49 47,82 58.87 76.39
(1000mg) Concentration (pg/ml) 3918 2042 590 %55
c Volume of urine (ml) 40 30 40 400
Recovery (mg) 156,72 88.26 23,60 142.00
Cunulative recovery rate (%) 15.67 24,50 26.86  41.06
Concentration (pg/ml) 3869 2298 964 330
mean Volume of urine (m1) 66.7 80.0 81,7 480
Recovery (mg) 220.23 1494 86.4 156.60
Cumulative recovery rate (%) 22,02 26,97 45,60 61.26
Concentration (pg/ml) 214,67 105.51 104,68 32.3%6
" Volume of urine (ml) 410 140 400 450
Recovery (mg) 23,61 4,77 10.47 14,56
Cumulative recovery rate (%) 23,61 38,38 48,85 63,41
Concentration (pg/ml) 419,27 227.13 92.02
B Volume of urine (ml) 50 70 105
Recovery (mg) 20.96 15.90 9.66
. Cumulative recovery rate (%) 20,96 36.86 46,52
((3&1':;)8() Concentration (pg/ml) 271.37  316.89 54,52  40.12
c Volume of urine (ml) 40 20 40 400
Recovery (mg) 10,85 9.51 2.18  16.05
Cumulative recovery rate (%) 10.85 20.36 22.54 28,59
Concentration (pg/ml) 301.77 216.51 83.774 36,24
mesn  Volume of urine (ml) 66,7 80 81.7 425
Recovery (mg) 18.47 13.29 7.44 15,31
Cumulative recovery rate (%) 18,47 31,86 39,3 54,61
FrpEEs s 5-FC ¢ 2 IR o SE 3,869 pg/ 9 HMBIEL. RELHEC E. faecalis, S. epidermidis

ml L, LSRRI Lo 128k & CoF
HEINEEE 61. 3% ThHoto. OFLX TLR1k b 2
[ & TOWH RbEES b o b, 3018 g/
2B CoOFHMINEIL 54.6% T
BHoic.

2. BEEREYIRES

5 FERIN D\ TREREEMS, JRARATE OIS,
BEOMEL £ SRR LT TR~ 5.
1) gFE@ L. 3758 (9) £, 57kg (Fig. 2)
FELR BT - 1BME R 2

PR TARE ¢ 19824E 4 AR DHIR & BIR AT
ZREBEEZZ L. BEHEMAOZK TR 1 2 AL
ERREE (RAURAED %2070y, fEkdsse1'6 A

4 104 /ml EEERHREES 107 /ml OEEEHEHHL
fo. Pipemidic acid (PPA) 1.0g, 100 BI#FE Lie
25 ER E BRI TR e sy, R
WA Tl v, BERHEE EERE FREORR Torulopsis
glabrata X 3oh 0 5-FC k4% MIC (% 0.1 pg/
ml CH -tz T. glabrata DRFE~DEEER X HIC
B9 5 BT, PPA B580010 AR o REIER &
B, o, Ek, MEEAETH- TR
B»e OFLX %1 H 0lg Hzid s MR
A= teds, e E T. glabrata (3L ST
Enoxacin (ENX) 0.1 g Z#5 | #HEHF L7, = of
OBA T, BORPHES 104/ ml L —EL CHH
Eh, EEETRT S, epidermidis, E. faecalis, A. xylo-
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Fig. 1. Urinary excretion of 53-FC (1,000 mg) and OFLX (100 mg)

aceticus 7o X DBEFETH -z T, glabrata (X, Hk
e 103~104/ml p#EH I i, EREDR &
LWEARD b 0D, PROFLOBEDL D
2R Ut SH M oRIER, HEFEY A3 5-FC
Bk 1 A4g 14 AMRE L. TofBE, KEH
IR Btz A. calcoaceticus, Flavobacterium spp.,

E. cloacae, E. coli 75 K13fEGe LDy, T. glabrata 13
HELi. ERIZEBEHEL S, HEACEL) -
Foo BRI (—) Thotend, o 2 oRET
() THote DLoEEEED bR CRERT
i3, GNB OBEEKEL T. glabrata & X 5P
S BMEEMN B L BETLC, FIEHIE 5-FC
ORI & E L. 9H22B25 9 A30H
FCoIHHKEL, BREY MR LLS AT ENX
0.1g t 5-FC 2.0g &5 L7. WHIOONHERIE,

HIEEIR, BRI AEE LS. CoEMTIR4H
BRBREOBIRE, REEAIOHAME 2 HEKE
L. %o ENX % O.lg & 5FC % 0.5~
1.0g 4AMG 2 7. = OREEIIRD F70TilEL
7. FERISELRBEL VT T, bishodEyr
&z, T. glabrata 13, —HFEE L7400 B
X v BOEHI £ MIC 12 > 100 pg/ml
& 5-FC Imfit & m_ L. 14 H HREY, BEOZR
BERHICDOTTNToHRFELPIEL, To%lIAF4H
FTRER A, 0L EFOER ERRACPHE
LiznT, ENX 0.1g + 5-FC 3.0g % 10H &5
L. YBERICE T. glabrata OZPHHE I i,
ZOPE XD Thb AL, ExhkAhl. Zofb
BT 7 v F = FERIE R D o Fo DNREE 0 B SN B

EE B0 T, DBOEEEIT -7k, £oB0BE
Tk, BE4H GHAK TH (BFAR Tk
BRERDH 7. )

COREFTIE, AR, BERBRESRo UTI o
HEERIEREEC L YRD LR - 7.

2) fEGI2. 29k (%) XM, 56kg (Fig. 3)

FRIRZBNT © 19 B E b4

Red L ¥6HE 0 1982451 AL BT EIRAER, BGE
i, PERES LR SRR L, iR CiBkREM A
OBWT, HEFORGEZT T, FHE6 A15H
WMEASZB L Lo L EDLHBOREEY BT
ZOREHR S, epidermidis, E. faecalis, E. coli, K. pne-
umoniae 7r & OERE N 105/ml L T. glabrata ¥
108~104/ml ¥ Xhiz. 5-FC.wwds MIC &
0.2 ug/ml Thote. BMEOIEEL BERITE 1z
Rl EABEONABCE I /o, ENX 0.1g T4
BT R U Teh T. glabrata I8, SEIRTERETE:
Liz. 5-FC By 4g T3 7. glabrata 1335% 11
25, MEIERBOBEENFR L 2. ZoflTil 5-
FC oBlrfiv-T ENX ok 0.1g % 41 0L
Lichs, 1058 (32 A#) % THEBLRDIr-
Jo. ZorE, FERMNBEBREL-OT, RAOHER
Hr8ERILolcb s HUHEERACEEL T. gla-
brata ML 7. ENX 0.1g & 5-FC 1.O0g %12
BRI G, ik, MERE bHAL, BEB. %
DBOBHN, BE2 H28H F To 4 A3 EIOK
RE BT - HERY LI o7 L LETREHE
CHEERY DI T, O ENX O0.1g & 5-FC2.0g¢g
% 14 BB LT RE L. TR o [RS8 T,
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Fig. 2. Case 1: Chronic uncomplicated cystitis 37 yo (F) house wife 57 kg
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Fig. 4. Case 3: Chronic uncomplicated cystitis 27 yo (F) house wife 50 kg

T. glabrata & E. coli, S. epidermidis OBEPEH
10¢ml U7, #EE#O 2 % A 2 BEoBET
RHEE R ofc. FEPITHHETE, HEEE
BE A IHEL IWREF, RAREETRD 0 -
o,
3) EMIS @ 27R%, () ER, kg (Fig. 4)
WEDREHT « 18 BRI 48
Fel & YRR 19814F 3 HEEM B, BERBEAE, 48
Ric EOBMERTEVIEL, BRLELTEzoDE
HER OB G52 20 Tuota. IVP, B izt
EBERTS T 7o\, 1983451 B11BH 6 2 §28H
o PPA 1.0g, ABPC 0.75¢g, FK-027 0.2¢g 7
Ex Bz MERTE, BIROZAHI L. RS
TlL, E. coli, P.mirabilis, K. pneumoniae, E. faecalis
72 & oBEE O Candida tropicalis i 4
Hi U7 C. tropicalis @ 5-FC &xi+% MIC i3 0.39
~0.78 pg/ml O EEWA ALz, OFLX 0.1g &
5-FC2.0g nftAxI6ARMR I/, M8, 26, ER
ELTNTCHEEL, BELE. FILEBI0ERH, MExH
3 (<I0%/ml) #H L7223, B & S RBERERDT,
FoH6 AETol AR S, BREYRIK T

4) REFI4 185k, () 24, 53kg (Fig. 5)
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Fig. 6. Case 5: Acute uncomplicated pyelonephritis 38 yo (F) house wife 45 kg

O LB e o, TOBR NS, PERAKEOR
I, P BIL C WA interaction A3/, £
NERORFOBECE UCRBRBEY TR 2 atbhw
7.

>¥ in vitro To 3-FC & OFLX *oofHH
BT, PFEIIC WA T interaction OF HEE R
B L TRTzAH, E. coli w35
MIC BHEEOMERN, AW TEHT5 2 &k<,
TN TERDOARY b3 A0 T, target ITHRWIT
HEMETRTC &hbh sl 3-FC kS HOER
CRUTESEELYRL, o MIC i 2 pg/ml BT
b CEES) W, e C. albicans $ 0.2
pg/ml OENTBRFRTH -

FERMARLR D, 35T COEHOFHIET
DOWTHRB &, PED I LB ERNLD S DL 6, 223
BEh 6 % THoTo b5, {HH B OWED TR
BRI ABEEE D 146610 5 5 29.5 . Candida spp.
2 >104ml BHIhTE ), DNEOHE L IR
BHEETHLH., chZEBOERK ILELELL
%. Guze 511957481 108ml I EOBEEHL &L
LBl 1, 500 GIFR 1561, 1% &aliRTw5b. otk
WELFRL T BN, WA WS DXL ERL
Thiek, FEROMR L & DI EERBRYSENBIML T
ZTCDBT ENS bbb,

IhE T RS BWT, EfciES<L UTI
BB R Tl TERBIRRB L, bokb
FEFAAL DL Wise B b Thsb. o
T2 oK UTI 1wy L T 5-FC %% 51,
2125194 % EEHE L TSH T\ 5. Zoffic Scho-
nebeck 593197245 6 FloORK RO EHRISED

Candida albicans,

PELP KL -TED, 5FC OBENEHTHS &
BT B,

I CILEE S BNRE RSN, EENBERE
RKEEL, Wb fungus ball I L, b
R CH - ER 3-FC 251, hdTEH
ThHo i HE L T b, Fok, AL 23204
OEEWE UTI #4341, MIRNEREY RS- Tw
BEIC LT, EEOERIL Fhig s FETR
<, BT AEBER, BR, ERL oM oK R
PEBELEELEZ bRich, JELLTELOMZ
R ERNTGE, BoR CRIERLY R0 s v
PSR R L 3-FC © X BHEBE B\, 205
B 1Hck 1.5g 4 106 AR, 159¢ 25 LERTH
STl HELTWS. &k Tirofibem, 66.7%
PEREOREE LY LT 5.

Pl EDBEREREL, 3 & A ENFRIR R sy
Lo, BERIE, B¥iEE Vo % predisposing fa-
ctor IR E L NERBIIETHS.

WalE S bbb o TE Y HIFR 560 UTI
3, EBLAXSc T DL 5 FESA VT
MDD DTH B, HiDEFOETR LI I
JBERES CIRIERD E 5 1ikie v b oo, BETEH
ChlbbDTHD. =5 Lkfit, &35 EKE
FEIEREP BEDEARRRE &\ - ToRRIR R & - C %
GrnlicEEo [MRENRE] obleEahs
CERBG. UL, EIRCHRIR, MR LR
MR oTARLE, Bl D~3)RLiL5e,
HEMEE A FETAC L LY, RECES
LT3 EEBLIE S NELETHS & B2 flrix
bha., ZOBRE, Boso0EEREACHEREIET

%.
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Table 4. Laboratory values of patients treated
case case 4 case 2 case 3 case 4 case 5
item pre after pre after pre after pre after pre after
RBC (X 104) 432 447 456 442 415 454 414 455 458 433
Hb (gra1) 12.5 12,7 13.5 13.3 12.2 13,5 12.1 13.6 12.9 12.2
HE (%) 375 28.0 39.8 38.6 36.7 41.0 35.5 29.3 3841 25.6
WBC (/ml) 8400 5800 5600 5500 4900 6900 7900 7800 7500 6100
Pt X 104) 18.7 18.3 1.9 13.1 10.6 9.7 - - 17.3 16.9
5~GOT 15.1 15.0 15.4 18.5 15.3 111 17.0 14.0 18.3 20.8
5-GPT 8.2 8.0 8.9 10.2 6.2 31.7 14.0 13.0 16.8 18.0
Al-P 3.8 4,2 4.4 4.4 6.7 7.2 6.5 6.5 4.0 3.8
BUN (mg/d1) 16.1 10.2 12.0 8.4 8.9 10.1 13.0 14.0 10.2 12.1
SCr (mg/d1) 1.1 0.9 0.9 0.9 0.8 0.9 0.8 0.7 0.7 0.9
b, BRKZRGGERCE LR 0T, €535 %R LH 4g (54), Brhix, 1H 2g r4)&28
KRR R & T_ETh%B. 25 LD focus HET 5, DWTHEERE LRI EEE R IR,
3, BN 0 L SRS D IRERE T 5 5 DD 2B ML T ¥y, Tihabb 2g. 1g (BT
ERBbILD, HELrcEIUT . BERELORE 2) ET5.
Bl 4) e, AERRc e o TusEs vty oS, BIEATR, 1.5~2.0 7 ABRE F TOMEK
23 focus &7g b AT B EFHE LI b0 L Bbh % AT LB B 5.
5. iRH 5) TREEM g OREBEN L coli & Can- 5-FC oREMRCOWT &5 E, 5RO S BIEF
dida THotc & B, ETHBITL, BEELE ) Ttk oRET vAF -k, Eotho FBHHRE
PRLEEL DRl THEE O H AR A D Iz, T ofioflcil BE

Z 5 LIcREBIOR T, [BEs CRERo e E.
coli BN U &+ HHIE &L Bl FERTRET S C
ETCh L. BETIY, 103~105/ml BRI Acus.
RamERs (£)~(+) BETHLZE08EL, &
SFRIEFLRT. BRBLATHE, HENSWLEXE
B P50, 103~105/ml OBE PEAEE ChH

5. IREEE T MR ofuc BEY AR L, MBEH
103~104ml BEOZ 1% v, R FmEkis S

Thrx (£)~(+) BETHS

BRI, BRI EREEROMRAY RS,
PR L BB SR io—#o Y Fvan
FEVBROLOBBELTSLbDEES. FoOBHBIT
WL « PRt EZE D X e, HEEF T 5-
FC Rz ofobcb - L3 BL WA, ZoHEN
W RFIT, BT - PR B, EEEThAL LD
LThD. HIEARS T AEESEEEORKAE
SR LT, PUEEELMG. L, EA D o
Bl WThRbLR LS, Bilchblsiss

Blnofek T2, FFC L Citbd s o &
HHEDT, TEHEG 1 HALUACERCEL &5
B Lu, Licddo TREFEIDEY BECH 5
Z ERWES, AR KT A BB RIUEE AT

MYEE R e s > To RS, BT - B BYT 5 R
#HE (Table 4) <%, AFCEETSLBbhsE
B ECEDE» sl XRE AFob - &b %
WEIWERIEAEHER (BFCRIR 6.7%, TRik 5.0%
75 25) DNTRB L EDT VAF R 3.8%TH
. REREAE R COTEREORE (GOT k&
2.94, GPT L8 4.1%) #d-&d%<, DWT
BIERA 2.3 2 ChH 520, =5 LicHEnbasb
&, BEMTED - & SIHLEBERC HE T 5 HE
BAH. CHEABSENS W EEEET L E, YKo
ZETHD.

Bihre, SEE D BIFI 5 FEAN VTS Bk
BOhD b, BEOBREA~0EOEE, 5-FC
OPREBEHRL VT oW T WERER oSS S 5L D
EBbRA. & HAERER O\ BT R
LTD, EEHREOEZEC OWTITIE L OREOoRH
BhLHEEbha, Ll B LEeiR, with
LAE L EENEE L B BREMETH Y,
5-FC nEErgaE L #2000 DTHS.
ZpiHLE LT, control JapE< EALE O OEEKRAY
HELEC B o\, REoBREFIEei. &
D5 b= M3 EMRR Y B S leb e TH BRI
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