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5-Fluorocytosine (5-FC) iz Cytosine deaminase (CDase)
O LR L FERBIC BT LA D 5-FC Liuijn
5-Fluorouracil (5-FU) o Bioassay :iz & %4 hti:

HARRE - TUIGE™ « YRG0 - P RIZERD « Kl &
BIMESF K ERCE W ERE, TURIRRA SR R

(Mm57 £ 3 A27 AR

5-FC & CDase fFA X 5 8L\ IOk ciz, MM 5-FC iR X hi: 5-FU
DRETIND, ThEHLOMBNBREYIRT D LV BRRD I AL TRTHE,

5-FC, S5-FU 3t TF T Bioassay i XBNEEXRNLIHE MR8 & L T Micrococ-
cus luteus ATCC 10240 #px B\ o8, WEDOHKETTH 5-FC o BLF T4 5-FU OBRE
DHADEE LTRDbNT, ¥EREE LT Saccharomyces cerevisiae AKU 4100 g% i\
Ak 5-FC & 5-FU offL LTRD LA,

WIETERETCO 5-FU Rix, M luteus CREL, 5-FC Bix S cerevisiae THRIEL FD
WEMEL D 5-FU REMUTRDD LN TR,

KRC T » PR TR X CDase capsule ¥ @@L, 1:8M#ic 5-FC 150 mg/
kg WEARS&K, EEACERRL B EMS XU mK% Bioassay gh¥ AT 5-FC LG 5-
FUOER#fTirotcd o ARE, BRECHL THELFOTERE LB ER-KRYES =

1308

ENTEL,

5-FC 121956 1z Dusninsky LV X hBARE 2 h i
EVivvnse—LBEtkT, BKGEDS-FU LR
EYHESERAEBD AW, IREFATYLLT
YAZhTUW2ERTH 2, L L, ZoHNEE
fERY D AR REENEERRLLTR AT 5
CDase iz X h 5-FC » & 5-FU icig# 2 h DNA &8
EEEReRET Bz L@ T VB,

bhbhil, coXErX3xEEKic CDase cap-
sule B L - %, ABKCRRBRALEEREOBD R
w9 5-FCy BN £ 8] 5 LicBa, S-FCEHR
RFf¢ CDase iz x b 5-FU ki#h 3 h, MEFHR
¥REL, 5-FU 2 X 5BIfE A2 % 5 e EREY
RLTEBEBRYER L1,

CORE, A4R, HrEBEAO 5-FC 26 VKR
FU % FRcIEET 5= L3, 5-FC ofr5¥E04
B, REBROWROHED DD, ¥ LBEIFAY
AV bR =L T BB LBEBETHD,

—%, Bioassay ke X 5 5-FC & 5\ ix 5-FU Bixh
BEc st 2 MABEORTER SV TRECHE 4D
RE920 4 523, 5-FC & 5-FU 23t T+ 5 R¥hc -
WIDXhEhOBED assay BT 28GR LA L
LETYIRUN

bhbhp B9 L+ % 5-FC & CDase #fHic X 31t
FRECR, BEHEAC 2HE5 Sh 5-FC L RFfc
CDase wrhmirdhic 5-FU it fET a4 DL # 2
bhb, ICERB T2 5-FC L 5-FURETCEh ¥
hOREXLET %7220 Bioassay BRIz oW T 4
HEMZ DT, UTEXORBEY FcRELRiz o
THRET 5,

I. # 8 &HFF

1. ERbE

5-FC: B&r ., Yo BRREH IV DS I hA- BB T
5% (Lot No. 329278) #*{#f Lo

5-FU: BB TEGRSHI 0D E Il K
% (Lot No. 90323-00) # {#f L7z

CDase : KERFFXL K% B4 MBI HBIRF L
X bormE R Xhi CDase (10 L U./ml) #{5/
L'f;o

2. ERHE

1D B/BHERE (MIC) fIE

Bioassay kT HCBRLIEFREY BIRT2E W T
HERFOME 20 Bk, CDase EAKHHE 12 &, HE 20
B MIC % B AR LM Es MIC il & 520 i #
U, EFFRERXFHECIORUE L, i LTi
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MIEEICIL Heart Infusion Agar (Difco), HEEHIIT
Yeast Morphology Agar (YMA ; Difco) % i\ 72,

2) Bioassay ¥

LEEEBRD W B 5-FC 3 L 08 5-FU IR i & B\ g
HWERUCEKEEYIERE S LCEAL, Penicillin #il5E
Thin layer cup 46\ 5-FC ¢ Houc 5-FU ioxt
TOEEMBAER L, X5 in vivo EERCIIAEMARN
WWS-FCOETHLDLEELLND Z Eh D, RO
EWRegdTS5FC L5-FUR 1 1 1CRA LEBRTs
ETHIEMEREC JETHEOB ELHEH L,

3) LR P e PO B E

f# 7 Fisher RHEtES » b (hEKY 1502) 1S5
Lo T A HBRFRMREAR HEMEL X 0o
TRITICT v b BRIES A EA-285 glioma #ja% A
#) 5X10° cells/rat M8 L CHEE % R X ¥, BEY
30 A LB IES O B ALK 40 mm T K E L4, 5-FC
BB 5B REPIC 5-FC 150 mg/kg #r5. U 7o 44,
BRI IE S 3 X O MK A FE L 720

—Jj, capsule REAHD B4, EHOBEEI 40 mm
I L7ct%, cellulose tube (Visking company) R
BL, THERRIET tube D—¥R % BR f52k L 12#% CDase

0.1ml (1 I.U.)/capsule #7EAL, R FR b D%
52k L T CDase capsule & L7z, & @ capsule %[
BRCHABC AL, 188 %1 5-FC 150 mg/kg
% EREA Y, BRI BB e & 0N i A B L %
RENRO IR PE L 7o

FES T b PBS % T 259% ML L,
5-FC, 5-FU BMNCLETH D O T M MiFc 2,
JEEIE L 72, Thin layer cup HaTHevs 5-FC s ko
5-FU DG 7c SO fiip e % JiE L 7o

II. & ##

1) 5-FC ¥ X o* 5-FU 15435 B 4

Bioassay #4575 5l L, $8/R % 8R4 % B TH
ERIFOME 20, CDase FEARNE 124k, FEH 20 #
22T MIC % S 7 RIE R AR e V- TRIE L
ToFER, Micrococcus luteus ATCC 10240 b FA
20 pkep 5-FU IS & BeZ M0 E ¢, MIC 12 0.025 g/
ml TH -7 (Table 1),

CTasz prA: g 12 BRSO TR B % s~
FER, 2L A EDOES 5-FC okt >100 pg/ml o
MIC #mlico —7, 5-FU KBl Tikensifs i
B TR B\ RE 2R L 7eas, M. Luteus o MIC

Table 1 Susceptibility of various test strains of bacteria to 5-Fluorocytosine (5-FC) and

5-Fluorouracil (5-FU)

Test organisms

. C(pg/mh*
} 5-Fluorocytosine

J Minimum inhibitory concentration

5-Fluorouracil

Micrococcus luteus ATCC 10240
Staphylococcus epidermidis S 623
Staphylococcus epidermidis S 624
Staphylococcus aureus FDA 209-P
Staphylococcus aurveus S 615
Staphylococcus aureus IFO 1
Bacillus subtilis PCI 219
Bacillus subtilis S 550
Escherichia coli NIHJ JC-2
Escherichia coli S12
Enterobacter aerogenes S 558
Klebsiella pneumoniae S 626
Proteus inconstans S 553

Proteus morganii S 554

Serratia marcescens ATCC 13886
Aeromonas hydrophila KM 1453
Pseudomonas aeruginosa NC-5
Pseudomonas aeruginosa KM 274
Pseudomonas aeruginosa NY 001
Pseudomonas cepacia KM 1597

0. 025

" 6.3
>100 100
[ >100 100
>100 . 50
>100 100
>100 100
>100 ‘ 100
>100 100
>100 100
>100 50
>100 100
>100 >100
>100 >100
>100 100
>100 100
>100 100
>100 50
>100 50
>100 >100
>100 >100

* Heart Infusion Agar (Difco) was used.
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Table 2 Susceptibility of various test strains of bacteria known as cytosine deaminase
producers to 5-Fluorocytosine (5-FC) and 5-Fluorouracil (5-FU).

Minimum inhibitory concentration

Test organisms Cug[mb® -
5-Fluorocytosine 5-Fluorouracil

Escherichia coli K12, AKU 0005 1 >100 12.5
Enterobacter cloacae AKU 0025 >100 | 1.6
Enterobacter aerogenes AKU 0031 50 =0.012
Serratia marcescens AKU 0061 >100 >100
Serratia polymunthicum AKU 0062 >100 50
Proteus vulgalis AKU 0030 >100 12.5
Achromobacter polymorpha AKU 0122 >100 0.4
Bacillus subtilis AKU 0210 >100 50
Agrobacterium radiobacter AKU 0301 >100 1.6
Micrococcus flavus AKU 0502 >100 1.6
Pseudomonas fragi AKU 0802 >100 ‘ 12.5
Xanthomonas campestris AKU 0852 >100 >100

* Heart Infusion Agar (Difco)ﬁ\rzvash used.

Table 3 Susceptibility of various test strains of fungi to 5-Fluorocytosine (5-FC) and
5-Fluorouracil (5-FU).

Minimum inhibitory concentration

Test organisms ‘ e (ug/mb*
5-Fluorocytosine | 5-Fluorouracil
Candida albicans NY 002 | 0.1 | 100
Candida guilliermondii NY 008 ; 12.5 | >100
Candida krusei NY 003 j 25 >100
Candida parakrusei NY 004 ! 0.8 | >100
Candida pseudotropicalis AKU 4592 ; 1.6 | 12.5
Candida stellatoides NY 005 | 12.5 ‘ 100
Candida tropicalis NY 006 0.1 | >100
Cryptococcus neoformans NY 007 ‘ 1.6 | 12.5
Saccharomyces cerevisiae AKU 4100 ‘ 0.4 | 0-4
Saccharomyces cerevisiae AKU 4111 0.8 1 3.2
Saccharomyces rouxii AKU 4117 ‘ 0.8 | 6.3
Aspergillus fumigatus IFO 8867 3 >100 | 50
Aspergillus niger IFO 8541 f 0.8 | >100
Penicillium notatum IFO 4640 100 ‘ 100
Epidermophyton floccosum IFO 9045 50 6.3
Microsporum audonini IFO 8147 50 0.4
Microsporum canis IFO 7864 50 6.3
Trichophyton mentagrophytes IFO 5812 6.3 12.5
Trichophyton rubrum IFO 9185 50 6.3
Sporotrichum schenkii NY 009 6.3 | 100

* Yeast Morphology Agar (Difco) was used.
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R 5 W LY 1o B ehv» i (Table 2),

JUSNL A5 BRI, 5-FC it LTV
SHART LR TR TV A0, BRI RRIC
ST 5-FC #e 042 5-FU iesap+2 MIC %@L
#: R, 5-FC 1o} L i3 Candida albicans, Candida
tropicalis 3 0.1 ug/ml, Saccharomyces cerevisiae
AKU 4100 ¢ 0.4 ug/m! L MSFM:A 0 L1,

-Jj, 5-FU icxf+ 7 MIC pt Candida J&o $igkT
13.>100 ug/ml T 10, S. cerevisiae AKU 4100
Ti 0.4 ug/ml & 5-FC & 4 MROEZIETH - 12
(Table 3),

LLEDORSY X » 5-FC, 5-FU Zxp¥ 2 Mt bbnt fiy
AL BEROR Stk # 18 L, Bioassay % fifc HICER
L M. luteus ATCC 10240 k% 5-FU o S. cerevisiae
AKU 4100 #k % 5-FC 0igris LTUTORBY T
to1o

2) Bioassay

a) EENh AR OO B

5-FC, 5-FU o & ENg% 0.01~100 ug/ml O
TIER L, EAORE (ug/ml) ORIy Bifiic,
IEAEROFHM (mm) it & H, BELFHIEF
HEOMFE R Lo

M. luteus O#4, 5-FU oxf L TEVSBEXRL
0.01 pg/ml TLBAIEMZXHML, HEEAMFRL 0.025~
100 ug/ml OFEHER THILL 120

—7, 5-FC T3 5~100 ug/ml OFEEHET L o1k H
G BoY, H2 100 ug/ml T4 BHIE AR 30 mm
W fitoted o teo 5-FC i i3 2 A kR BEde ih 4712 B
ErEL, 5-FU oXh L /BRI TH - 72 (Fig. 1),
Fig.1 Comparison of zone diameters of 5-Fluoro-

cytosine (5-FC) and 5-Fluorouracil (5-FU)

on Micrococcus luteus ATCC 10240 by the
thin layer cup method.

701

wn
(=3

w
=

Zone diameter (mm)

0.01 T 0 10 100

Concentration (ug/ml)

—7, S.cerevisiae AKU 4100 ¥ A 5-FC & 5-
FU omMihgiz & M—n-t2 - % i L 7= (Fig
2)o

b) 5-FC, 5-FU 3£ FT® Bioassay

5-FC, 5-FU {riRBoMB CHIEACRIET K%
BENTHAMHTHMED 5-FC, 5-FU % 1: 1@
AL G MRIED Y P W L T Bioassay ¥17fz-
1o

Wontlige 5-FC, 5-FU M#io Fh Fhomgs
Mgt kT2 L, M luteus DRE, BEHZ AWV
TR e 5-FU o masdhig & ORMIC 212 B» 5
hich otz M, 5-FC, 5-FU ##HFTFT M. luteus
2 5-FC i 2 e Wi i+ 5-FU AR DBE - &
C—HT5HZENHBLI (Fig3),

—7, S.cerevisiae AKU 4100 kDO B4, BEHET
Brciigy & 5S-FU Mo Mgpi o F 222 { AHTH
oteh, BRIEFHECML TRARY BV Ichh AL
TWaZEpREht, REThIBERYAV-THL
RE— L 2MEMEDS-FUD 2 — v L —F LT

— A% %¥EFBE, 1ml %4n 5-FC 5 ug, 5-FU 5 ug
SURAEYAVCTHBEIEMBERI 2 fSRED 5-FU
10 pg/ml OFAIEFEE L £ < ABTH -7 (Fig 4),

SO DOPAREY BRI I 5 i, 5-FC & 5-FU
DR 50 pg/ml L1cB X 5 cli4 DEXBEHEORA
Wik T M. luteus L S.cerevisiae DB IFFAHEED
KRUE & BArwb D 5-FC L 5-FU O @RE & OBRIZD
WTKRHT B L, M luteus Tix D RR#E 5-FC 0
HEr2{ZF T Lnbh b, CDase ¥EA TS
S. cerevisiae T|2 5-FC ' 5-FU 1Zic X h 5 7-HIC

Fig.2 Comparison of zone diameters of 5-Fluoro-
cytosine (5-FC) and 5-Fluorouracil (5-FU)
on Saccharomyces cerevisiae AKU 4100 by
the thin layer cup method.
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Fig.3 Comparison of zone diameters with Micro-
coccus luteus ATCC 10240 between 5-Fluoro-
cytosine (5-FC) and 5-FC+5-Fluorouracil
(5-FU) by the thin layer cup method.

-3
o

o
t=1
=

o
X3
X

Zone diameter (mm)

——o5-FU
0--=--05-FC+5 FU
(5-FC:5-FU=1:1)

0.01 0.1 1.0 10 100
Concentration (ug/ml)
He—EDMHIEMESE, Bt 5-FU 50 ug/ml 00k
EHEEE RROEBLRT o L ¥ 8 L 4= (Table

4o

¢) Competitive inhibition & S5-FC i i

5-FC iz &7 w{b €y : o v %M (DNA) AKEAE
M, 79, €V Iy RBUFIFaIFIATFRID
FERBT O KEMRACE DA T h, BRAR
BECHRIERT S = L1 Ebh TV 3, bhb
hit YMA Eha B\~ S. cerevisiae © 5-FC i3
5 MIC #*BELT 0.4 ug/ml & Smapomy! r@EL
R B,

7z cup WICIEMLEE A Mmilds XU A % 5
y NFB==r v 2 viz 5-FC, 5-FU ®#tix -4 0%
AMTHEAERCEEr RIETHEN RN L,

CHEMOTHERAPY

Fig.4 Comparison of zone diameters with Sac-
charomyces cerevisiae AKU 4100 between 5-
Fluorocytosine (5-FC) and 5-FC+5-Fluo-
rouracil(5-FU) by the thin layer cup method.

70

[ e—e5 FC

o-=---05 FC45 FU
(6-FC:5 FU=1:1)

o
S
T

(3
=3
T

Zone diameter mm

0.01 0.1 1.0 10 100
Concentration (ug/ml)
FOEBITD LRI h - T,

ok, BEITOL IAMAEL OREEDO HBIXE
DHTTel,

LEDEREM S 5-FC, 5-FU ##FRMTD 5-FU 0
TR M. luteus ¥\ T R % L, 5-FC &z S
cerevisiae DRPEML H 5-FU B BLTRDLND
ZENBELMIT IR,

3) ARAMEARE

PEDRERYERL T, EEANK LU MFpD 5-FC /g
LU R 5-FU RS AIE L,

i. 5-FC By &y

5, BRI 5-FC 150 mg/kg #4 1 BfEgkic 5-
FC Bxe—7ic&L, EEMXN 100~144 pg/g, M 200
~284 pg/ml R L1co 85 2 ~ 4B ERA v

Table 4 Relationships between mixed solution and patterns of diameter of inhibitory zone.

Zone diameter (mm)

Mixed solution (ug/ml)
5-Fluorocytosine 5-Fluorouracil

0 50

5 45
10 40
15 35
20 30
25 25
30 20
35 15
40 10
45 5
50 0

With Micrococcus With Saccharomyces
luteus ATCC 10240 cerevisiae AKU 4100
64.5 61.0
64.0 61.5
63.5 62.5
63.0 62.0
62.5 61.5
62.0 63.0
61.0 61.5
59.5 62.5
56.0 61.5
55.0 61.0
23.5 62.5
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Fig. 5 Concentration of 5-Fluorocytosine (5-FC)
in the serum and the tumor tissue.
5-FC concentration in the serum O-O, in
the tumor tissue @-@
Dose : 5-FC 150 mg/kg/rat ip challenge

300~

Cencentration of 5-Fluoroeytosine 5-FC szg 'ml’

. . |
2 4 8

Times after 5-FC administrationhr.)

S 1/3ETL, M v~ 1/5 1T ETL,
ZDHREABRD OB LR LA (Fig. 5),

ii. CDase capsule B

—7, CDase capsule & & # D 5-FC g1, 5-FC
B R L MR BEAN, mFstic 5-FC 150 mg/kg
7 v FEEALS 1 REBCRSEYRL, EH KN 85
uglg, 196 pg/ml %R Ui, LOHKMIKIA Lichs
8 By Td 5-FC BB LRERBE NI & £910 ug/ml
DUASAEHERFL T o

i 5-FU B, #5 2R EE W 8 ugle, Mt
i 0.2 pg/ml EREMERR LI, £ 5-FC MR
A LTeh, SHEfIETLEEAT 0.6 ug/lg O v
NAFRHEELTWD Z LaVbhh o ohd, Il fF Tk 0.02
uglml & M. luteus & F\IcBEORIMATRERA E T
ET35z LBl (Fig 6)

III. # 5

In vivo TD 5-FC % X' 5-FU o @EBLNEERE
CET AR, ADEYL O EE M F o 5-FC &
5-FU oRAKHIEL SERE 7 m <+ 777 4 — %AW
Tl o eBED L THD, —J, Bioassay Hic k%
HETE, 5-FC % L <% 5-FU o ¥plEEcEET %
FREIIDDHTH Do .

B R 51 5-FU @ Bioassay i FiVW I8 E M. lu-
teus ATCC 10240 #:A% MIC 0.002 pg/ml & B\ &S
#ARL, Agar well 2 BT 5-FU 0 E&% 1T/
\» 0.004 ug/ml ¥ THIEHNTRETH S EHE L1,

bhbh b BERFEKROSTS-FU KD BZHED

Fig.6 Concentration of 5-Fluorocytosine (5-FC)
and converted 5-Fluorouracil (5-FU) in the
serum and the tumor tissue. Implanting cy-
tosine deaminase capsule (1 I.U. /capsule) a
week after to assay

5-FC concentration in the serum O-O, in
the tumor @-@, converted 5-FU concentration
in the serum O-O, in the tumor tissue @-@

160
10.0~

Rl

Cencentration of 5-Fluorocytosine(5-FCpg/ml;

Concentration of 5-Fluorouracil ug ml

L ! | 1

1 2 4 8
Times after 5-FC administration(hr.)

Ehvote M. luteus ATCC 10240 k% Bioassay D8
7~ & LT Thin layer cup ¥R - THEERERR R % (FH
Lo ZDOREE, WERRELE AL 0.02 pug/ml & #HF
R B - 7o/ NEYI B 17 HONE Diasio H190 5
EREs m= bt 777 4 —OBRHEA 20 pg/ml & Hig
LThHaritnEEz2 bhlo

Fic, M. luteus % Fi\ 5-FC ofEREME A {E 8 L
5-FU DR & B LR R, 5-FU o e
WA 5-FC D E#EM RO R E L { &<, 5-FC & 5-
FU # 4 UREWE AV e B4, 5-FC % F T4 5-FU
DFEIEMAC =2 7 2h 5-FC 50 ug/ml ¥ THREYRD
Teh o f:o

ZOWER L b, M luteus IgREETHIE5-FU &
NEBCHETE D ERHLNM Lo T,

—7%, 5-FC @ in vitro DH EEMNEE v b HES
B BT oG e e d I L, ¥ 5-FC
DFER, FHC Bioassay BT HHE L HL S HEVR
hTwb, SuHapomy!V | 5-FC o Competitive inhi-
bition DOEEEIC > \» T % fik ;v Yeast Nitrogen Base
(YNB) £z ¢ 5-FC i35 BREHNE L e b
TLEBEL, X b 5-FCRBELEREHOE, -
S. cerevisiae % i\, Bioassay T ZfiEFo 5-FC
BEHELHERA 0.4 pg/ml THof- EHE LI,
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¥, BEB™Z YNB M u-asparagine & de-
xtrose XEML 72 YMA 3%tk Fiv T Suapomy &[]
ROMICEB/TV B, bhbh b RO R4 8,
S. cerevisiae (> 5-FU & § [ U 0.4 ug/ml o MIC
¥RkL, &6iZ 5-FC & 5-FU o 4ty FA\ ~CTHH 1k 1)
AR BFRECRAGRY AL =5 5-FC L 5-FU v» |
R —HT IR R LB,

COEAE LT, Jund BYAURINLA X SIS S cere-
visige 1Z3\ T 5-FC A% cytosine permease (& I
MR BALMA A CDase 12X b 5-FU 1282
lt %z bh, CDase B4AMIM ORI D /I %
LARED 5 oDk, D cytosine permease /A4
L, fREBEARICBAINRER D E £ L,

A% ., FEEAKIC CDase capsule % H# 1L 5-FC
YRELLERERTOAMA, meFd 5-FC i Huouc
& 5-FU B% 5-FC i=(S. cerevisiae i\= X h X
RIcE)— (M luteus 12X bR & h iz ffi, BDt 5-FU
B) OBRAICR - RDB &, 5-FC 2815 1 BMILIC
E- 7R ELESA 85 uglg, md 96 ug/ml #RL 1
RERBA UTzo BANCIZ 5-FC Bsh#y o0 <2 i 3B
W e BE (B capsule BRHOH 2 fEROEY
ALIA 5-FC 5 1R v — 7 2 BT 2 [FEO <
F-vERLI AL, UC TEZ X R 5-FC
100 pg/kg %7 MiCERBFELAH HMEEO M
BEEBICOVTHREL, 0 TS-FCIIgE1~2
BETY— 27iC& L 0 ug/ml T, ZOBBIERY
ol ERNTV B0, bhbhd in vivo LE ©E
Tofliit, FhEHBL T 5-FC M5BT 10 12,
capsule FERF T 3 f5E» - 7ot 5-FC DD -2
=DV TILRAETH - o

—7%, ER5S-FURREBA, Mmic 5-FC 5 2
BRI e~ 7icZ L 5-FCOE— 70O B L b 185
BhB I tdbhotc, 5-FU [2-M4C] %5 , FER
BEBIUBRAEH LS, 5-FU OLGREBY X
RARBLWOHE TR, 5-FU imdic g WEBT
BERELTVWAB T Epb, 5-FC o deamination io
KR ET 2 enERIhA 5-FU D £~ 728 5-FC 0
E— I W8 o 1 BRI L Ex 1o

<HESKRHZRE/AKY CDase ¥ 55 LTHW
ARBIASRE SR CER SRR A BB R,
SHBELRT 5 LA, 5-FC 0f5%gFcHEe
72 (), 5-FU oS5 xR BB IE (&)
KRCEMOBERLE T

2)

3)

L))

5)

6)

D

8)

9

10)

11)

12)

13)
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FUNDAMENTAL STUDY ON THE MICROBIOLOGICAL ASSAY FOR THE
DIFFERENTIAL QUANTITATION OF 5-FLUOROCYTOSINE (5-FC) AND
5-FLUOROURACIL (5-FU) AND ITS APPLICATION.

Norimmt YamamoTo, Tapasur Nisarvama*, TowmivosHr Ito,
Eikr TaniMura and Akio Onyama
Department of Microbiology and Department of Neurosurgery*,

Kansai Medical University

We have already reported the newly developed local chemotherapy of cancer,in which intratumoral
conversion of 5-FC to 5-FU by extrinsic cytosine deaminase (CDase) implanted to the tumor is expected
to induce antineoplastic activity at a local site with minimal systemic toxicities. Determination of the
tissue concentration of both 5-FC and converted 5-FU is, therefore, very important for evaluating
the antineoplastic effects of this local chemotherapy. In this report, we discussed the usefulness of
the microbiological assay (Thin layer cup method) using 2 test organisms for the differential quan-
titation of the drugs in the same material and investigated the tissue concentrations of the drugs in
the tumor and the serum.

In vitro studies; The standard curves for 5-FC and 5-FU were obtained by measurement of the
zones of inhibition using standard solutions of the drugs. In the used bacteria and the fungi, Micrococcus
luteus ATCC 10240 was found to be the most sensitive organism to 5-FU (MIC=0.025 pg/ml). On
the other hand, Saccharomyces cerevisiae AKU 4100 was sensitive to 5-FC (MIC=0.4 pg/ml), but
had the same sensitivity to 5-FU. The standard curve of M. luteus was affected only by the con-
centration of 5-FU under the various combinations with 5-FC and 5-FU. On the contrary, the stan-
dard curve of S. cerevisiae was affected by the concentration of the sum of both drugs. The con-
centration of 5-FC (C) in the sample mixed with 5-FC and 5-FU, therefore, could be determined by
the difference between the value (A) obtained by S. cerevisiae and that (B) obtained by M. luteus
(C=A—B), although the concentration of 5-FU was calculated as (B).

In vivo studies; based on these results, we have made the differential quantitation of the drugs in
the practical experiments. 5-FC were administered intraperitoneally to the rats bearing subcutaneous
tumors which were previously implanted with the CDase containing capsule at the tumor bed. The
pattern of 5-FC concentration curves of the serum and the tumor tissue showed a close similarity.
At 1 hour after the administration, 5-FC attained to maximum and were estimated to be 96 pg/ml in
the serum and 85 pug/g in the tumor. The converted 5-FU attained to maximum at 2 hours and were
estimated to be 8 #g/ml. 5-FU passed into the blood stream was only 2.5% of that in the tumor.



