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5-FLUOROURACIL (5-FU) CONCENTRATION IN PROSTATIC
TISSUE OF RATS AND IN PROSTATIC CANCER PATIENTS
AFTER ORAL ADMINISTRATION OF 5-FU

Nobuyuki Goya, Hiroshi Yanagisawa, Rinnosuke Nakamura
o and Hiroshi Toma
From the Department of Urology, Kidney Center, Tokyo Women’s Medical College

5-FU has been widely used in the treatment of urogenital cancers. The concentration of orally
administered 5-FU was investigated in both the serum and prostate of rats and prostatic cancer
patients.

In the experimental studies rats were divided into two groups. In rats in group 1 (single
administration group), after oral administration of 20 mg/kg/day 5-FU, the 5-FU concentration in
serum was 0 at 0 min., 0.916+0.694 at 10 min., 2.000+1.159 at 20 min., 1.029+0.570 at 30 min., 0.119
+0.033 at 60 min., 0.020+0,020 at 2 hr., 0 at 4 hr. and 0 pg/ml at 24 hr.;the 5-FU concentration in
prostatic tissue was 0 at O min., 0.324+0.190 at 10 min., 0.843+0.544 at 20 min., 0.46940.252 at 30
min., 0.132+0.027 at 60 min., 0.094+0.024 at 2 hr., 005740020 at 4 hr. and O p¢g/g at 24 hr.

In ratsin group 2 (daily administration group), 20 mg/kg/day 5-FU was orally administered
for seven days. On the seventh day, the 5-FU concentration in serum was 0 at O min., 1.877+
0.957 at 10 min., 4.091+2.184 at 20 min., 1.692+1.033 at 30 min., 0.345+0.084 at 60 min., 0.036+0.019 at
2 hr.,0.005+0.011 at4 hr. and 0 gg/ml at 24 hr.; the 5-FU concentration in prostatic tissue was 0.022+
0.012 at 0 min, 0.21240.055 at 10 min, 1.219+0.444 at 20 min, 0.6744.0.375 at 30 min, 0.188+0.061 at 60
min., 0.115+0,067 at 2 hr., 0.082+0042 at 4 hr. and 0.035£0.009 pg/g at 24 hr..

In the pharmacodynamic analysis, the AUC for group 2 serum was about double that for
group 1 and T1/2 for group 2 was 1.8 times longer than that for group 1. The AUC for group
2 prostatic tissue was 1.3~1.7 times that for group L.

In the clinical study, five prostatic cancer patients were given 5-FU 300 mg/day for five days
preoperatively and 5-FU 200 mg on the day of transurethral resection. 5-FU concentration was
0.016~0.094 yg/g in prostatic tissue 2~4 hr. after administration, and 0 gg/ml in the serum at the
same time.

In conclusion, the orally administered 5-FU was transferred to the prostatic tissue in rats and

patients with prostatic cancer.
(Acta Urol. Jpn. 36: 549-555, 1990)
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Experimental methods

Experimental animals : Male Wistar rats of 8-10 weeks old
1) Single administration group

§-FU 20mg/kg p.o.

SR ANA
(n: day of ':umlnltinn)

Serum and prostatic tissue were collacted at the
above time points (N=5, respectively).

=

24h

II) Daily administration group

5FU 20mg/kg p.o. (7 daily administrations)

—Gdsy —lday T T - T - T
0 fom 20m 30m 60m 2h 4hn 24n
(the dey of examination)
Determi of 5-FU administration
Concentration was determined by HPLC.
Fig. 1. Animal experiment

Materials
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HECEL, v I hyas s sififiLic HPLCE
THE L. FRL bR} 7 » P BILS
PEE L (Fig. 1).

ERRB TR, SHREMEY R LER BRI
# (TUR-P) & Z Rl e 5 fle w&e L
7o #ENe5-FU 300 mg/ B4 5 HRERA SR, 35
TS e 5-FU 200 mgk#y5L, TFig 2 @R$h
T2~ 4 RRHBo MG X ORI IRAENEEL T
F L. TicbhbRlziREML, TUR-P BIMA%I05
Mok s v lg 2HERL, ZoHHE ORFH,
2% DBEM S B EEEBNE & Lic. ¥ -AERRHkE
M fT->te. BEONHS X0 5-FU B EMESE
3, BYEREFRETHS. Tl EEEBES flewl
T, ZRBROERBELToHAL L, DECTTHE
% & wic.

Bohi 5-FU o fiifis X ORI IRERREREC S
W, EEHENREAeRAR. BE KEZYN
T, | B TERNCBEBLTWRETHS
2, SEOERITINEHTHB DT, HHL v T
B LU THRERRRL, TOFHESR TR L.
7% AUC 1% — 2 v BT BRT Ty, mAPEIRE
122z2v—bAvheFal LTHRETLE.

¥ #

(1) mERE

MERER, 1ERERETIZO04 : 0, 104:0.916
£0.694, 204 : 2.000%1.159, 304 : 1.029+0.570,
604 : 0.119+0.033, 20FH : 0.020+0.020, 4B
fi:0, 2485 0 (pg/ml) Thote. HHBERT
it, 04 : 0, 104 :1.877%0.957, 204 : 4.091+

5 patients with prostatic carcinoma who showed

difficult urination and underwent transurethral
resection of the prostate (TUR-P)

Method of examination

l Start of TUR-P I

19 of prostatic tissue is removed

within 10minutes.
v,

5FU
300mg/day 3x 5-FU
po. 200mg p.o.
~5day ~1day the operative
day

I

T

Tissue is regarded to have been collected
Sminutes after the start of TUR-P.

Blood is collected at the same time.

Duration after 5-FU

administration

Determination of 5-FU concentration

Concentration was determined by HPLC.

Fig. 2. Clinical studies
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Table 1. Serum concentration of 5-FU
Cug/mi)
Time  Sincle sdmin pajed
0 min. 0 0
10 min  0.916+0.6%4 1.877+0.957
20 min  2.000&£1.159  4.09112.184
30 min  1.029+0.570 1.69211.033
60 min  0,119+0.033 0.34510.084
2w 0.0204£0.020 0.036+0.019
4 1] 0.005+0.011
24 . 0 0

{N=5 in sach growp)

(ug/ml or g)
5.0~

4.0

3.0
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Table 2. Concentration of 5-FU in prostatic

tissue
(4a/9)

Time Single m Oally oo

0 min. 0 0.022£0.012
10 min  0.324£0.180  0.212+0.055
20 min.  0.843£0.544  1.219+0.444
30 min  0.469+0.252  0.674+0.375
60 min  0.132£0.027  0.188+0.061

2. 0.094+0.024  0.115+0.067

4nh.  0.057+0.020  0.082:0.042
24 b o 0.035:£0.009

(N=5 in each group)

—— SOTUM cONCantration

-wwa concentration in prostatic tisaus

-

T ¥ 1
Omin 1Omin 20min 30min 6Omin 120min 240min

24hr

Fig. 3. 5-FU concentration in the single administration

group

2,184, 304> :1.692:1.033, 604 :0.345%0. 084,
2 B5] : 0.036:£0.019, 4FER : 0.005£0.011, 246%
Ri: 0 (pg/ml) Ch otz (Table 1),

(2) BZREENEE

1 @G st s 5-FU BBEX, 04 : 0,105
10.324+0.190, 204 :0.843£0.544, 304 :0.469
+0.252, 604 :0.132:£0.027, 28§ : 0.094::0.024,
415/ £ 0.057 £ 0.020, 24 R : 0 (ug/g) ThHo
7-. HEAHEECIE, 04 : 0.02210.012, 104 :
0.212:£0,055, 204 : 1.2194+0.444, 30% : 0.674=%
0.375, 6043 :0.188£0.061, 2B :0.115+0.067,
4 BER : 0.082:£0.042, 24BFM : 0.035+0.009 (zg/
g) Dffix R L% (Table 2).

(3) | EfERcKITARIIRARNERE (P)
EmiEEgE (S) OH#k

Fig. 3 it & 5k, 5-FU i & ORIARE
BELEWFCY—r ki, ©— 0 P/S (Fix
TR R PR B M) 42 ThH - e,

(4) ERHSFCETHIRESHERE (P)
L MmiEgE () oL

ORI 04 CREMELR Lk, HRHTH

Rzl bl Licad, NI ERE:
DHRAHEEL, UREETIRIFL O L. R
HERNBED -7 203 ThY, OO P/S i
1330% CH -1z (Fig. 4).

(5) BRI

i EEC o WCHE T2 &, 1BHEHTR
AUC (area under the curve )o>znr ¢ 56.93 ygemin/
ml, AUCo-3e: 56.37 pg+-min/ml, T 1/2 (biological
half-time) : 23.32min TH b, EEHEHFETIL
AUCo>znr 112.59 pgemin/ml, AUGCs>~ : 112.89
pgemin/ml, T1/2 : 42.13 min T -7, R
BESARET VT, 1EREFTIL AUCk2nr
:41.85 pgemin/g, AUCo5~ : 7581 ggeminf/g ThH
b, HEAHEE T3 AUCi>2nr - 55.93 pgemin/g,
AUCo5» @ 12625 pgeminfg Thotc. WAZFEHK
PEED T1/2 1%, B Lich -1,

¥fz 5-FU ofihEBORE €7+ 222 v 42—
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CP = 354 .95 0,079t 4 52 85 ¢—0,027t . 407. 74
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(ug/ml or g)
5.0
4.0
— gOrUm concentration
3.0 -« = concentration in prostatic tissus
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Fig. 4. 5-FU concentration in the daily administration group
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Fig. 5. Linear model of the kinetics of 5-FU in blood
Table 3. 3-FU concentration and laboratory data in
patients with prostatic carcinoma
Age Time of sample Serum  Concentretion oy Laboratory values
NO PRHOT (vor) cotctonthe) (o™ e gy CeGnoss Gy GOT T CPT
Adi
1RY. 12 2 0 0.016 A= 18 9 §
2RA.T3 25 0 0.021 Adroes g9 20 9
Ad 3
3IST. 80 3 0 0.004 Adnose 11 10 6
4KO. T3 3.5 0 0.070 A%oe 10 32 15
SUT. 7% 4 0 0.081 “?:."o‘;‘)’" 2.9 16 10
Adenoca. : adenocarcinoma
mod : moderately differentiated
por : poorly differentiated
HARE TR, b 4 BRIt 35\~ T 0.016 8, 0.094 pglg D IEHM

CP = 692, 53 e-0,0670t 4 22 08 e~0:0165t — 714, 57
e~1383t G 7= (Fig. 5).
(6) e rITIEEBRZR RIS MEL L ORIZE
HREPAREE -

AR PBEY, Table3 k<, 28BS

bhic. ¥ENEOMBFBER WThd 0Th-

fo. BIME 7 v7 F = viES, fE6 1 ¢ 1.8mg/dl,
FEFI5 T 29 mg/dl R LA, b 34k Bk
CRELL, FREXLAFEHETH .
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5-FU i, vV 31 o vEREETHREEHRFTH
b, HibaEd bl « o BN EF T3 R H
HIh T3, 5FU omizipgEes- 55>
T, Carter H¥ %66 4l 194, 29 %, Scott
HOUX316IH 94, 29%1T response A bhfcs L
T H, Schmidt 5811980420 NPCP (National
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HEFTHEBIALRRIESSHID 5 B 126, 36%ic stable LIk
DEDER T Lic LB Tw A, ¥ic Torti B (%
12080 5L, =05 B2, BHCHRERD -1
ERELTVB.

5-FU % &¥IGHREE L LCERL, BHATH -
& T B EHER, P i VW 16:10,1,10 5. FU L
cyclophosphamide (CPA) XU doxorubicin
(DXR) ¢ ofrAEEICISVT, Merrin B XFER
PO ETHAISIIREI3AD 5 5, 7HIiC subjective
response 7%, 2 i objective respovse SR LT
LHEL TS, Soloway B? bk x viEHEED
EB IS, CPA, DXR XUt 5-FU 0=
EUABREET - BR 21656, 29% %
subjective response #7R L, 126, 57 %A% stable
THwoiz. Servadio 5H19 |2, stage D: DHEIIIIRE
6Bz ke vEREEE 5-FU X0 CPA wwknft
FIBER T L, 1EHOEFFRS5. 5% Th ol &
W RFARREYREEL TS,

5-FU of &k, T Clolbidmg s TEE,
PREE, BMEECEto ERAENEILLT WS,
5-FU i3 time dependent iaHUEHITH v, BIRAIC
BELIEBAO XS kB VP RERE bhitd T
b, BEHEBACESCBTTRE RERST LY
BEGREN G TELRAITHS. ML LT
b, RRB X ) CEIRAR S BT 5 BERSRE
HEIHTwBR, 5-FU EnFic ki s8Ehadic
D, IHRAMZBEABHA~NOBTIC oW TS ED
FARLRTWIVWORBIRTH 5.

SEEELIE, 5-FU 20mg/kg/B %7 » PR
BEL, MiBk X O IRER O 5-FU BEYE
ik, | EERoRd s MEREL #54204

cr—r&REL 2.0 pg/ml ThHot. LBERL,
4 X O iR S hinh » e, BRES
BT FRRIC 2050 I ¥ — 7 ETp o 7c At 4.09 pg/ml
LI EHR SR ) bEN T FOEELHC I
BIEBL, UBETIR0OThoR. kLT, #H
BEBOFHIEELR L. LS NREL, |
B 55 T13205 T 0.84 pg/g L RfERR LIS, 24
RS TRl Shid-f. chicd LEBRE
Tk, 04y, 24 CHERE THD 2 JIE Sh
fo. ¥— 2 ERERLFA UL 200°C, 122 pglg
Thote. 05MEYEE, | ERGHEL Y IEERS
BOFVEETH - 1.

Frov FBEEETR VT, 5HEASETIT
»BHH, 5-FU 300mg/H% 5 HEIERES LAEA
1z 200 mg #5452 Beftins & 4 B s TRIZARE
BPREY BIETS &, 0.016~0.094 pg/g DIEHE
Lt RRESEA DI, BERYTREHIT
zlehh ot

DX EBNEEN T - 1ch’, FRECH
Tt AUCi>2inr, AUCo>» {B& bl HiR &R0
FHil AR SRR THEL, W20 Ex R,
T1/2 % 1.8 s EAHEHOFNER LIcHERE T
ofe. FHEBARECLRKS, BEREROHR
1 ERERC N, 1.3 (AUCunr) 225 1.7 15
(AUCi>o) LEEECBITLTVE. ZhboiER
Iy, ERREECE\TIL 5-FU okt %
BERRBIhe, coBHEELTUL, 2E¥D X5
E2 T35, 5-FU i CoRNEbs OB TcoPk
X b G AT AR, BEBEREHT RV,
5.FU 2R I OBCEEX VO &k Lickbrmd
BESAERLCTEELDS. LELEBRLD I2L5
L, 5 big 5-FU lSmg/kg/H%30H BEAHS L
THAMEERR TR, IR IUCBChECBEORK
ERBDILDORTHD LHFEZINT5. bhbho
ERuL 5-FU 580 20 mg/kg/H &L HEHNE VB
Lz 7 B LW S EREORETHY, BRIV
BREEr L 5ERIPTEWO TR ES S h, B L
HERESEO£ERTIEL, 5-FU R g L
BROFEENERL, ILIIMTBAGHEEL
ERELELDLEHELT WA D, ZoBEIROWT
i, ILERETHILENDS LB,

DlEfR~R7-X e, 5-FU i nfsc X v anrg
BB T5 o RSN, WERSeNT
LR ERC SOTHER R ETES 5L bh
fe.
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EHT» bR XU T2 BEE T, 5
FU #0#iomiEss X ORISIRERR Al ELRIEL,
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(1) MmFERE, 1ERSE (5-FU 20mg/kg/H,
N=5) Ti¥, 20 FHE €~ 7 %% LW 2.0 pg/ml
Thote. DIEBIRL, 26T 0.02 ug/ml OET
BHotcdt, 4FH, 4R CBRMIhich -7, #
HE5# (5-FU 20 mg/kg/H, 7 AREE, N=5)
TH R 205 HI € — 7% R LA, 4.09pg/ml
ELIEBRERI YL, F0HkIT 4 8¢ 0.005
pglml, 2B CIL 0 Ch - 7o,

(2) FLEEASPIREE, | ERERTCII05T
0.8% pglg LRFEMEAR Lica, 4 BTk 0.057 pg/
g LIETL, 4RHBTRBEHIN -7, HEH
ERTIR 05, 4B ThLEREh 0,022, 0.085 pg/
g LERETHINAEIRL. €~ 271220 457T,
122 pglg #RL, 104ERKRE | ERERL ) bE
BEREROFRENMETH - .

(3) MFREORERILMMIT T, | 5
LHARSRYHETS L, HERS G AUC
Bafgcinn, T2 & 1.8 {SIER Li-. R
Ereountiz, #EREHERO AUC 281 B#H5 Bo
L3~1. 7% m L.

(4) e ralZi@EE (N=5) ©ix, 5-FU 300
mg/H% 5 A& NEE LB RO 200 mg N2
R B 4 Bfic T, 0.016~0.094 pg/g DRI
REZABENIE . ki 5-FU R, 561&
LB IR 7.
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