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Table1—1. Serum and CSF levels after the administration of sparfloxacin, 200 mg

i i ncentration ( yg/ml)
No. Sex/Age V&?}a:gg)h t Diagnosis Operation (mscr:in) T(l:;e CZerum CS‘F
1 F/13 43 bladder tumor TUR-BT  85.6 L0 0.145 ND
2 F/56 56 bladder tumor TUR-BT 7.2 L0 nd. ND
3 M/72 55 benign prostatic hypertrophy =~ TUR-P 79. 1 2.0 0. 880 0.210
4 M/55 55 bladder tumor TUR-BT  55.5 2.0 0. 488 0.041
5 M/43 61 ureteral stone TUUL 72.1 2.0 0.101 0.028
6 M/49 58 bladder tumor TUR-BT  52.1 2.5 0. 999 0.242
7 M/73 43 bladder tumor TUR-BT 65.0 3.0 0. 460 0. 061
8 M/66 76 benign prostatic hypertrophy = TUR-P 85.1 3.0 0.414 0. 094
9 M/28 58 ureteral stone TUUL 57.8 3.0 0. 080 0.019
10 F /65 45 bladder tumor TUR-BT 53.1 3.0 1.22 0. 505
11 M/39 83 ureteral stone TUUL - 3.0 0.722 0.124
12 M/21 66 retentio testis orchiopexy 99.0 3.0 0.231 0.042
13 M/65 47 bladder tumor TUR-BT 52.1 3.0 0.583 0.223
14 M/30 70 varicocele resection 71.2 3.0 0. 403 0.122
15 M/63 68 benign prostatic hypertrophy = TUR-P 83.3 4.0 0. 654 0.228
16 M/61 63 urethral stone TUUL 69. 2 4.0 0.727 0.158
17 M/20 81 urethral stenosis urethrotomy  102. 1 4.0 0. 401 0. 047
18 M/49 80 benign prostatic hypertropny =~ TUR-P 103.2 6.0 0. 663 0.228
19 M/60 56 bladder tumor TUR-BT 59.4 7.0 0. 968 0.479
20 M/65 43 benign prostatic hypertrophy = TUR-P 58.2 7.0 1. 685 0. 604
21 M/65 48 benign prostatic hypertrophy = TUR-P 92.4 12.0 0.812 0.434
22 M/64 52 benign prostatic hypertrophy TUR-P 82.8 12.0 0.815 0. 465
23 F/73 50 bladder tumor TUR-BT 62.3 12.0 0. 852 0. 467
24 M/61 68 benign prostatic hypertrophy = TUR-P 110. 4 18.0 0. 527 0. 167
25 M/62 67 bladder tumor TUR-BT 91.7 18.0 0. 781 0.232
26 M/78 60 benign prostatic hypertrophy TUR-P 80.7 18.0 0. 634 0.378
27 M/71 70 benign prostatic hypertrophy TUR-P 105. 6 18.0 0. 427 0.295
28 M/65 55 benign prostatic hypertrophy TUR-P 91.9 24.0 0. 443 0.049
29 M/62 69 bladder tumor TUR-BT 92.6 24.0 0.273 0.184
30 M/72 51 bladder tumor TUR-BT 83.2 24.0 0.427 0. 180
31 M/73 84 bladder tumor TUR-BT - 24.0 0.513 0. 291
32 M/59 66 bladder tumor TUR-BT - 3.0° 0.999 0. 502
33 M/51 52 bladder tumor TUR-BT 91.2 3.0° 1.36 0. 286
34 F /63 60 bladder tumor TUR-BT 83.5 3.0° 0. 401 0.135
35 M/78 60 benign prostatic hypertrophy = TUR-P 44.2 3.0° 0.726 0.272
36 F/74 41 bladder tumor TUR-BT 28.5 3.0° 2.17 0.726
37 M/20 82 bladder tumor TUR-BT 101. 2 3.0° 0.553 0.180
38 M/74 50 bladder tumor TUR-BT 63.3 3.0° 0. 845 0. 458
39 M/90 56 bladder tumor TUR-BT 23.2 3.0° 1.55 0. 388
40 M/38 51 bladder tumor TUR-BT 57.1 3.0° 1.76 0. 479
41 M/73 84 bladder tumor TUR-BT 63.2 3.0° 1.55 0,451
42 M/68 49 bladder tumor TUR-BT 51.0 3.0* 1.58 0. 690
43 M/61 53 bladder tumor TUR-BT 42,1 3.0° 0. 996 0.271
* consecutive doses ND : not detected

TUR-BT : transurethral resection of bladder tumor TUR-P: trﬁnsurethral resection of prostate
TUUL : transurethral ureterolithotomy



VOL. 39 S—4 Sparfloxacin @ t ~§fik T 181

Table 1—2. Serum and CSF levels after the administration of sparfloxacin, 300 mg

Weight - . . Cer Time Conceniration (ug/ml)
No. Sex/Age " (yg) Diagnosia Operation ( 1/min) (h)  serum  CSF
44 M/18 46 retentio testis orchiopexy 102. 1 2.0 0. 030 0.015

45 M/85 55 bladder tumor

46 M/31 65 testicular tumor

47 F/40 38 bladder tumor

48 M/64 74 bladder tumor

49 M/67 55 benign prostatic hypertrophy
50 M/57 59 benign prostatic hypertrophy
51 M/70 52 neurogenic bladder

52 F/29 51 neurogenic bladder

53 M/79 75 bladder stone

54 F/53 93 neurogenic bladder

55 M/54 64 bladder tumor

56 M/66 56 bladder tumor

57 M/68 79 benign prostatic hypertrophy
58 M/78 52 benign prostatic hypertrophy
59 M/68 45 bladder tumor

60 M/48 42 bladder tumor

61 F/58 57 urethral tumor

62 M/36 59 bladder tumor

63 F/61 44 bladder stone

64 F/40 38 bladder tumor

65 M/48 56 ureteral stone

66 M/63 78 benign prostatic hypertrophy
67 M/15 52 bladder tumor

68 F/65 56 bladder tumor

69 M/80 65 benign prostatic hypertrophy
70 M/61 48 bladder tumor

71 F/77 39 bladder tumor

72 M/57 55 bladder tumor

73 M/85 57 bladder stone

74 M/70 52 bladder tumor

75 M/66 52 bladder tumor

76 M/57 65 bladder tumor

17 M/62 59 bladder tumor

78 M/48 56 ureteral stone

79 M/69 60 bladder tumor

80 M/53 51 bladder tumor

81 M/66 56 bladder tumor

TUR-BT 69. 1 2.75 0.210 0. 040
orchiectomy 45,2 3.0 0.394 0.070
TUR-BT 74.5 3.0 0. 863 0.212
TUR-BT 106. 0 3.0 0.578 0.123

TUR-P 88.3 3.0 0. 363 0. 040
TUR-P 118.0 3.0 1.18 0. 569
cystomy - 3.0 0. 398 0. 020
cystostomy 91.2 3.0 1.65 0.751
TU-lithotomy ~ 80.0 3.0 0. 881 0.083
cystostomy - 3.0 1.81 0. 307
TUR-BT 92.1 3.0 0.704 0. 250
TUR-BT 58.5 4.0 1.38 0. 439
TUR-P - 4.0 0. 741 0.222
TUR-P 49.5 4.5 0. 857 0. 386
TUR-BT 95.0 7.0 0.810 0.311
TUR-BT - 7.0 1.51 0. 664
laser 63.5 8.0 0. 450 0. 084
TUR-BT 75.6 10.0 1.13 0. 460
TU-lithotomy  67.7 12.0 1.22 0.904
TUR-BT 74.5 12.0 0.716 0.218
TUUL 68.5 12.0 1.01 0. 649
TUR-P - 12.5 0.779 0. 500
TUR-BT - 18.0 0.722 0.494
TUR-BT 59.7 19.0 0. 626 0.444
TUR-P 48.1 24.0 0. 525 0.230
TUR-BT 71.2 24.0 0.619 0.376
TUR-BT - 3.0* 1.21 0.378
TUR-BT 81.3 3.0" 1.46 0. 539
TU-lithotomy - 3.0" 1.98 0. 656
TUR-BT 62.1 3.0° 2.34 0.814
TUR-BT 71.2 3.0" 1.44 0. 633
TUR~-BT - 3.0" 1.20 0. 482
TUR-BT 65. 7 3.0° 1.08 0. 322
TUUL 68.5 3.0" 0.775 0. 298
TUR-BT 68.8 3.0° 2.11 0. 764
TUR-BT 103.6 3.0* 1.97 0. 867
TUR-BT 75.6 3.0* 1.18 0.423

consecutive doses

FRYBICHER SR & RKICREERRL 7 (Table
2)o XRIDOEREFBRE L, Escherichia coli Kp #%
ZREE L T % agar microwell i£T bioassay I & ¥
RIE L7 AIERRIZ 0.0l ug/ml TH-10

2) XEHIFEEIRET

SPFX it 58 % 200 mg $ 5V 32 300 mg & L, #
5i% 24 5 TO—EHMTRIEZ RN L MEREIC
U7 RBITXIRERRREBRAICH~NS LEHENS
{, PPBDILVLTF=U 0TSy ANBNERE R
LA, BiRcEBEDET LAEMISEThATVR
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Table 2. Schedule
Day 1 Day 2 Day 3 Day 4 Day 5 Day 8
Single i
ot Pt tr ot te
(norfloxacin, enoxacin, ofloxacin)
. ot t ot ot t ot ot t ot te
Consecutive . :
(ciprofloxacin)

* 1 t te

(fleroxacin, sparfloxacin)

* collected samples

Table 3. Drug levels in cerebrospinal fluid (CSF) and serum 3 hours after 200 mg single dose

Concentration (zg/ml) Duncan’s test
Drugs N CSF/serum
CSF serum CSF CSF/serum
Sparfloxacin 12 0.155%0. 039 0.575%0. 091 0.246£0. 028
Norfloxacin 11 0.050%0. 004 0.788%0. 068 0.070+£0. 008 ** +
*%
Enoxacin 12 0.109%0.019 1.382%0. 128 0.089*0.018 I
*% *
Ofloxacin 15 0.363%0. 034 2.395+0. 181 0.166+0. 021 — —l —
*
Ciprofloxacin 17 0.056+0. 009 0.816%0. 045 0.067£0. 009
Fleroxacin 11 0.405%0. 063 2.470+0. 272 0.181%0. 033 —_— —

Each value is mean + SE
*p<0.05 *%p<0.0l

Mo 7o (Table 1)o ARIOMBEBEDHE T one
compartment open model (ZH\), F/-MiEkPREIT
EENHE L1 low flux DHERBITRE AV TEIT
LY a7 543 (Multi]®» 28V, EHIED
weight IERBREL LTHELT

I.

1) MEPHT
SPFX 200 mg BEKE% 3BMTOMBK D RE
(mean=SE) %, 0.155%0.039ug/ml T 0, #i&
- MERE X 0.24620.028 TH -7z Table 3icid

fhima—F/0r5KDOKMOFIZEEL 120

SHEBEREH COMKPRE X 0.403+0. 053
ug/ml T, Ml - MEREHLIZ0.34620.029 T& -

4 |

72 (Table 4 )

SPFX 300 mg BE# 5% 3 6¥fdH L O 3 AfdE&
B%OMKDBE 2 £NEN 0.240+0, 063 £ g/ml.
0.561+0.060 v g/ml THH, TOEEORIK - MFERE
tizghZh 0.243£0,037, 0.368+0.014 TH -1

(Table 5 )o

A) BEEERIRIT

a) M#PME & B RE O HEBBMGE

SPFX 200 mg D HEI#K 58 & @E 5 8ick) 510
HHRE L MR RECHEMMEL R, HERKIE
E% 58 0.73, M58 0.79 TH - . BEAEK
0.70 LIEAFEKEEL T 2L, HEIKSH T SPFX
UARHBZZD M- cDTY Bk hRES, B
5 # T & norfloxacin (NFLX) & ciprofloxacin
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Table 4. Drug levels in cerebrospinal fluid (CSF) and serum 3 hours after 200 mg consecutive dose

: Concentration (ug/ml) Duncan'’s test
Drugs N CSF/serum
CSF serum CSF CSF/serum
Sparfloxacin 12 0.403£0. 053 1.208%0. 155 0.346=%0, 029
Norfloxacin 10 0.059+0. 008 0.733£0. 061 0.083%0. 011
kK
Enoxacin 13 0.661%0. 085 2.302%0, 241 0.289%0. 028
* %

Ofloxacin 13 0.919+0. 120 2.814%0. 181 0.319+0. 025 —
Ciprofloxacin 14 0.129+£0.012 1.011+0. 048 0.126+£0.010
Fleroxacin 10 0.825%0. 142 2.735%0. 300 0.296+0. 029

Each value is mean * SE
*%p<0, 01

Table 5. Drug levels in cerebrospinal fluid (CSF) and serum 3 hours after 300 mg single and consecutive dose

Concentration (zg/ml) t—test for 2 samples
Dose Drugs N CSF/serum
CSF serum CSF CSF/serum
sparfloxacin 13 | 0.240%0.063 | 0.858+0. 141 | 0.243%0.037
Single * %
fleroxacin 10 | 0.568+0.087 | 2.832+0.312| 0.196%0. 015 -
sparfloxacin 11 | 0.561+0.060 | 1.522+0. 151 | 0.368+0.014 )
Consecutive *%
fleroxacin 11 | 1.258+0.149| 3.799+0.411 | 0.329+0.017

Each value is mean + SE
**p<0,01

(CPFX) 2B W THMEENZD oo il - M
BRELZBITICHVWIENEYTH S L4 s hi,

b) Bartlett DREIC &L 5 AT

BEKZRE5HEOME T BRE T3 NFLX, enoxacin
(ENX), CPFX o 3 4%, BB S5BOMK - M5
BEH.Tid NFLX & CPFX RNELL AEMNBRL B 10
MY R-F (F

¢) Duncan DS EHERE

MO 5#icEr 5 OFLX, fleroxacin (FLRX),

SPFX D% ®E X, Duncan DE EEEREDEE
£, OFLX, FLRX & SPFX Offlic, &£/ 2®
Stz (p<0.01),

HEER5EIC B 5 ENX, OFLX, FLRX, SPFX
4 BB - MAREHICIIEEZRZD Shsh -1,

d) BHEKREE - EERSBOLK

SPFX #{E#5IZ BERSH LKL T, 200 mmg
BLU300 meg BEHE HICHERICHBDRE, §iik -
MERELA S EZ T L7, 200 mg 58 & 300 mg
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Table 6. Drug levels in cerebrospinal fluid (CSF) and serum 3 hours after 200 mg or 300 mg single and consecutive dose

Concentration ( zg/ml) t—test for 2 samples
Drugs Dose N CSF/serum
CSF serum CSF CSF/serum
200 | 12| 0.155%0,039 | 0. 575%0.001 | 0.246%0, 028 .
single ‘] ‘I
300 | 13] 0.240+0.083 | 0.858+0. 141 | 0.243%0. 037 *%k *
Sparfloxacin J —’ -J —]
200 | 12| 0.403+0.053 | 1.208+0. 155 | 0. 346£0. 029 *% *%
consecutive —l J
300 | 11]0.561+0,080 | 1.522+0. 151 | 0.368+£0.014
200 | 11| 0.405+0.063 | 2.470+0.272 | 0. 181£0.033
single —I ‘I
300 | 10| 0.568+0.087 | 2.832+0.312 | 0.1968£0. 015 * *
Fleroxacin 1 J _l
200 | 10| 0.825%0. 142 | 2. 735%+0. 300 | 0. 296 +0. 030 *% x¥
consecutive * J J
300 | 11| 1.258%0.149 | 3.799+0.411 | 0.329+0.017 —J
single 111 0.050+0.004 | 0. 788+0.068 | 0. 0700. 008
Norfloxacin 200
consecutive 10| 0.059%0.008 | 0.733+0. 061 | 0.083%0.011
single 12} 0.109%0.019 | 1.382+0.128 | 0. 089+0.018 ——I —-]
Enoxacin 200 X% *%
consecutive 13| 0.661+0.085 | 2.302+0. 241 | 0.289+0. 028 —J —J
single 15 0.363+0.034 | 2.395+0. 181 | 0. 166+0. 021 —I ——l
Ofloxacin 200 *x* *%
consecutive 13| 0.919+0.120 | 2.814+0.191 | 0.319+0. 025 -—-‘I —J
single 17| 0.056+0.009 | 0.816+0.045 | 0.067+0. 009 —l -—‘
Ciprofloxacin 200 *% *%k
consecutive 141 0.129+0.012 | 1.011+0.048 | 0. 126+0. 010 —J —J
Each value is mean * SE
*p<0.05 *%p<0, 01
BEBAE BT S LMK - MEREHLIIARETH S, (Table 6 )o

BEd PR RS RICHA L TEEICES T 5 HEZ TR
Lt UL, HENTFEZRZHoNLN 1L

B) X&) 1FHINEHT
SPFX 5k M+ RE, MKk HREDEHNF
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Fig. 1. Time course of sparfloxacin concentrations
in serum and cerebrospinal fluid (CSF)
after a single oral dose of 200 mg and 300
mg

PRI ZIT > iR, B354 -9 -3 UTow Wi

it b, 200mg BT k,, =K., L&RHENE

{72518, 200mg & 300 mg #HbETRIFL 72,
a) ME+RE

Vd K: 1 tl/i k, ®

(LY ()  (h) (h7)
170.58 0.0579 12.0 0.236
Vd: 3HER K., HREEEK

ti,o : MPHEERE
k,, : M&E 5~ OB ITEEE K
b) MikhRE
ki, tise F,.
(h=') (h)
0.477 1.45 0.50
k,, @ KBS S BIKE 5~ OB ITEEES
F.. : HgERE
ERE LI ET, MESLCHRPBREDORS%
U BT CORBHEBHMBEZER L (Fig. 1),
BRAILH 5 SPFX OM+F¥5413 16 B> " T
505 SEORNTIR ZBEEGVWERIB SN,
~%, BEPREIRSEANSHMEETE -7 10E
L. EO®RBERICRE L,

m % 2
SPFX o b MfEEBTIC>VOWTRE L7 200 mg
HEKEI1cH 5 NFLX, ENX, OFLX., CPFX,
FLRX D 5F L DMk FREOLBRICEWT, Hity

#)12 SPFX (3 OFLX, FLRX ict L E RIS {K{M %R
L, COfMSa— &/ ZRHOBERTHS
PREEERORAMEIENC EMNTFRlaN, 3H
MR 5 8 T I B - M RAELLIC BV T, SPFX ¢
BOLWAERLANBH EOHEEIBHSNLE N -
1o & 502, SEDOMNTIX SPFX LA D 5 KT,
HEY S ORK & MRREIC—EDERIBH NI
Mokl End, Za—- /o0 ARETRIESNHE
I IRINBE M D B (A AR E W EAHBEL 2. L L
7imts, NFLX, CPFX 2 —a—F /0 4 Kl
33 BMBREET A LMk & DR RE IS —EDHE
BB ON, BHNBELEET S EHMEBHE N, MK
BITERNT 2ICIEEREDBE IR RES,
MERE OB IR - MRELERVAHVRYET
HBEEDONI,

5% 24 B4R E TO SPFX DM RE D 1B
LT @RAACH LIPEREEAS 126 EEVR~R
LS o1-Di3, MBOY v 7IVIRIERRAN RS 1% 24 B
fEEh-7ofiE, ¥ TIRBNBRERBICR - 71
HTHB, SEERORITEITHIRICE, 70l
FRNHE ABHEMLULOBREBMORENLETHS
EBbnt,

Za— ¥/ 0 REHODRBERIIERRIERE
A 5¢, REASHEETIRHBOLAKHERELTY
Y. F£7, A EMEPBITOMBM TR, ME$
~NDOBITHSEN TV S bD IR EFARKEICE DEE
BELTWEY,, 5EfT-ARHH T3, SPFX (28
BEL SIS & bic, Bl - AR 6 #
DENTROEVMETH 55, MHhREZEVELR
LTW3, DI EiE SPFX OfihMEMREVIC LN
Mo FEE, HBP~DOBITERBATY S AICER
THEODEEZ SN, IV VBRI T LICET BEH
DHERBREROBNIEHORBEE L 0.62%TH 0, B
BEDo=—a—--F /o0 I LTEVWY , v XE2EHV
TRFERERICEWVWT, BBoY 3FEXTo/1 FEH
KSEMAIAZPFH LTH ENX, NFLX, CPFX, OFLX,
DR-3355MD=a— ¥ /0 58&ERND, WYL
CERSNLED - EHME L, F 42, SPFX I
GABA, ¢ *H-muscimol ¢ DREHIES L 4 -
biphenylacetic acid (BPAA) OF&IZHhb S ¢
FINRKWIENEREN, EELPRBEROSER
THAIBPIIN LTI, TLHOFVWERITHSL &
-7 OINEN ) I g AN

SPFX (3 16 Bf& WO RV ERBEEE LTV S
et T, 1B 1 ERENTREE 15 -t MBPA DB
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THELERT 2L, | B 1 BORSHHEMERDORIE
ARALMA B1ohic LIRS HELEL N,
Za— o &0 RERKH, MG B\ SRR
13 &R HERDOBBEDRMENT, BREKTIIBRAIK
FERINTWVE 'Y, §ET - RN TREV I RE
iKbb ¢ SPFX DM B ITHEMNRIFTH D,
REDEEHERRT SHBNEET HRRANSY, &
MTHLERKOMBICHBIFLNIRATHLLED
ha,

(BE, FRXDBERFIZ, BIE=—a—-F/00Y
YRIUDL (19900ETH, X7 —==) RBEVLTR
RLE'OY
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PENETRATION OF SPARFLOXACIN
INTO THE HUMAN SPINAL FLUID :
A COMPARATIVE STUDY WITH
5 OTHER FLUOROQUINOLONES

Kazuya Kawahara, Motoshi Kawahara,
Toshihiro Goto and Yoshitada Ohi
Department of Urology, Faculty of Medicine, Kagoshima University
8-35-1 Sakura—ga—oka, Kagoshima 890, Japan

Penetration of sparfloxacin (SPFX) into the human spinal fluid was examined and compared
to that of 5 other fluoroquinolones including norfloxacin (NFLX), enoxacin (ENX), ofloxacin
(OFLX), ciprofloxacin (CPFX) and fleroxacin (FLRX). The serum and cerebrospinal fluid

(CSF) from 271 patients with urological diseases were collected during operation under lumbar
anesthesia 3 hours after giving fluoroquinolones.

They were divided into 2 groups : a single dose group, and consecutive dose group treated for
3 days before operation. SPFX was given to 8l cases. Pharmacokinetics of SPFX after a single
200 or 300 mg administration was also studied. Samples were measured by an agar microwell
method.

SPFX level in CSF after giving a single dose of 200 mg was 0.155%0,039 4y g/ml (mean*SE)
and consecutive dose was 0.403%0.053 £ g/ml, a single dose of 300 mg was 0.240+0. 063 1z g/ml
and consecutive dose was 0.561+0.060 2z g/ml. As a result of Bartlett's test, OFLX, FLRX and
SPFX were found competent for Duncan’s test in the single dose group. The CSF levels of
OFLX and FLRX were higher than that of SPFX (p<0.01). In the consecutive dose group, CSF
to serum ratios were available for Duncan’s test. There is no statistical difference among the
drugs.
~Although dose dependency of the CSF level was evident between a single and consecutive
dosage of 200 mg and 300 mg of both FLRX and SPFX, the CSF to serum ratio of SPFX did
not change.

In a pharmacokinetic study based on a low flux peripheral compartment model, the CSF level
of SPFX reached a peak at approximately 8 hours after the administration and gradually
decreased.



