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Levofloxacin (LVFX, DR-3355) #f 10 %, ofloxacin (OFLX) B 12#ic>wT, &
BWHBITERA L, WA 200mg % 1 BIROKESH IFHBCBREORENSB SN, P&
AR RE B2 K, WRBERFM & 72 3EREBRAE T ICHITL-BE L SRR L K%
BRELL 720 BIE W i& HPLC # & bioassay & % V> 7z, LVFX 200 mg #& 5% O HiEE IE
0.16~0.51 ug/ml (¥ 390.355+0.053 ug/ml), *F 0 Ltk 120.08~0.24 (¥ 350.156+
0.016) Td > fro OFLX O #f# o #B 130.10~0.53 ug/ml (¥ #50.374£0.046 ug/ml),

XML 0.02~0.39 (F#30.167£0.030) TH- 7o Th S DEAE % norfloxacin,

enox-

acin (ENX), ciprofloxacin & LL#&BR L7 L L, TH 6 5SHIBOBBIREDZE L
HENCRETE RV LML LT, K - MERELERVLTRILI, ZORE,
LVFX & OFLX i ENX ICHRTEREKER2 5% T2 LER (0.01<P=0.05) cf#®F~

DBITHREVLI ENRENT,
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Nalidixic acid (NA), piromidic acid (PA),
pipemidic acid (PPA), cinoxacin (CINX) T & thiX##
BERBERT 2 Z L35S h Tw Y, Norfloxacin
(NFLX), enoxacin (ENX), ofloxacin (OFLX),
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NFLX 0.9%, ENX1.2%, OFLX 0.6%, CPFX 0.4%ic
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4@ levofloxacin (LVFX, DR-3355) & OFLX 8%
hBITERA LD THRE T 2,

I &R & H &

BEREKFIREE L & ICBERRRIC AT OB
FEREHEEMNRELT, WTFh O WMRBEEERD 20
CEHRB T CERE - IFNELE L LIGESITH
%, BEORIE®1B T, OFLX 712 LVFX 200 mg
PROKS 3RHI%C, SLLEERECE TE LMK
2H15mIBREUBRE L L e, LVFX & 581310
% (BH8fl, LH26), FHERIES3.1+7.1K,
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124 (B 105, ok 2 60), T4 70.9£3.7
R, EEYIIE56.71 2.9kg TH D, OFLX #5808
B TH- 1o, BEBERIER, 70725 I #RIRS S $RiI0
L, B LIIMAEDIMEL, R CHBLEbIC
—20°CTREL 1

LVFX &7 € 346 T® 3 OFLX 0—F DHPIEY
I &TH2DT, SRLicsWwT HPLCETLVFX &
OFLX 0 ! {k, d k%29 RE £ KB L fzo MK
03-+4318 & h 7o R 8 & I 2 Escherichia coli Kp
B MER L LT agar microwell Ik THIEL 72, ®
L7z 500 £l TH D, HIERAIX0.01 pg/ml
TH-o1
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LVFX 200 mg £ 5% 3 RM oMk 2 & Fic il
ch L 6 - WM LL % Table 1 /"L 7z, Ml
bl 1.64 ug/ml 205 2.98 ug/mlic 3L, F
s B 1 2.31040.165 wg/ml ThH - 1z, HiHK
chi g Im W h A & D {EfE T 0.16~0.51 ug/ml
(¥4 0.355+0.039 xg/ml) TH D, BEIK - MOIEME
i3 0.08~0.24 (F10.156+0.016) TH > 7o —
75 OFLX o Ifnl ¥ t #8 B 13 1.21~4.71 ug/ml (£
2.603+0.287 ug/ml), BEHEFEEEIX0.10~0.53 ug/
ml (F3#30.37410.046 ug/ml) TH D, B - MF
W3 0.02~0.39 (F#90.167+0.030) TH- 7
(Table 2), OFLX @ ! k& d th ik h il i3 ¥
1.007£0.077 ug/ml, 1.004+0.077 ug/ml, B $
BEREAZHLEY0.212+0.026 ug/ml, 0.201+
0.027 ug/ml TH Y, K - mMAFPMELLIZ0.081 T
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& Table3 @ & 5 i, Bartlett DME*'" TIENFLX,
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Fig.1. Penetration of levofloxacin and ofloxacin

into human spinal fluid.

Table 1. Serum and spinal fluid levels of levofloxacin (3 hours after 200 mg dose)

Cases

Concentration (ug/ml)

No. CSF/Serum

Sex Age B.W. (kg)  Serum CSF Rate

1 F 19 41 2.84 0.23 0.08
2 M 32 56 1.88 0.35 0.19
3 M 58 52 1.82 0.24 0.13
4 M 70 52 2.94 0.51 0.17
5 M 53 53 1.64 0.40 0.24
6 M 73 74 1.88 0.33 0.18
7 F 77 42 2.98 0.48 0.16
8 M 82 42 2.77 0.51 0.18
9 M 35 63 2.07 0.16 0.08
10 M 32 66 2.28 0.34 0.15

Mean 53.1 54.1 2.310 0.355 0.156

SE 7.1 3.5 0.165 0.039 0.016
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Table 2. Serum and spinal fluid levels of ofloxacin (3 hours after 200 mg dose)
Cases Concentration (ug/ml) CSF/Serum
No.
Sex Age B.W. (kg) Serum (0 (d) CSF () (d) Rate
1 M 63 53 1.21 (0.662) (0.640) 0.37 (0.186) (0.173) 0.31
2 M 76 50 3.55 (1.354) (1.360) 0.10 (0.062) (0.043) 0.03
3 F 75 56 2.93 (1.128) (1.098) 0.53 (0.319) (0.282) 0,18
4 F 79 56 2.17 (0.899) (0.911) 0.04 (0.031) (0.013) 0.02
5 M 77 64 2.49 (1.047) (1.050) 0.45 (0.282) (0.280) 0.18
6 M 75 58 2.33 (0.922) (0.925) 0.40 (0.260) (0.249) 0.17
7 M 75 52 4.71 (1.504) (1.475) 0.48 (0.274) (0.288) 0.10
8 M 65 76 2.29 (0.925) (0.952) 0.33 (0.169) (0.156) 0.14
9 M 81 41 3.45 (1.142) (1.159) 0.53 (0.273) (0.259) 0.15
10 M 68 - 1.83 (0.796) (0.784) 0.39 (0.192) (0.187) 0.21
11 M 82 50 2.97 (1.114) (1.110) 0.36 (0.204) (0.202) 0.12
12 M 35 68 1.31 (0.595) (0.579) 0.51 (0.295) (0.283) 0.39
Mean 70.9 56.7 2.603 1.007 1.004 0.374 0.212 0.201 0.167
SE 3.7 2.9 0.287 0.077 0.077 0.046 0.026 0.027 0.030
*Unknown
Table 3. Fluoroquinolones 200 mg dose of each
CSF levels (ug/ml)
norfloxacin enoxacin ciprofloxacin ofloxacin levofloxacin
N 11 12 17 12 10
Mean 0.05 0.109 0.059 0.374 0.355
MS 0.014 0.439 0.133 2.490 1.483
SD 0.0183 0.0663 0.0364 0.1578 0.1218
SE 0.0036 0.0191 0.0088 0.0456 0.0385
Table 4. Fluoroquinolones 200 mg dose of each
CSF/Serum Rate
norfloxacin enoxacin ciprofloxacin ofloxacin levofloxacin
N 11 12 17 12 10
Mean 0.070 0.089 0.067 0.167 0.163
MS 0.077 0.370 0.137 1.088 0.329
SD 0.0278 0.0608 0.0370 0.1043 0.0573
SE 0.0084 0.0178 0.0090 0.0301 0.0181
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Table 5, Permeation of fluoroquinolones into spinal fluid after 200 mg single dose
Drugs Cases CSF Serum CSF/Serum Rate  Duncan's test

Levofloxacin 10 0.355+0.039 2.31010.165 0.156+0.016

Ofloxacin 12 0.374£0.046 2.60310.287 0.167£0.030 —— **

Norfloxacin 11 0.050£0.004 0.7881+0.068  0.07010.008

Enoxacin 12 0.109+0.019 1.382+0.128  0.089+0.018 ——

Ciprofloxacin 17 0.056+0.009 0.816+0.045 0.067+0.009

CSF: cerebrospinal fluid **0.01<ps0.05

MR OEB N FEHIMRB 21T TWE DT, LVFX
BOFLX DI THEI Lth o HERED AT,
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THHDT, BBERELTIREBEVIIALEL, XEBTH
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PENETRATION OF FLUOROQUINOLONES INTO
HUMAN SPINAL FLUID

3 RD REPORT, LEVOFLOXACIN (DR-3355)

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

Penetration of levofloxacin (LVFX) and ofloxacin (OFLX) into the human spinal fluid was
examined. 200 mg of each drug was given to urological patients who required endourological
surgery. Spinal fluid and serum were collected 3 hours after oral administration of the drugs.
Samples were measured by HPLC and bioassay. Spinal fluid levels of LVFX were 0.16~0.51 zg/ml
(mean 0.355+0.053 xg/ml) and the ratios of spinal fluid levels to serum levels were 0.08~0.24
(mean 0.156+0.016) , while those values for OFLX were 0.10~0.53 xg/ml (mean 0.374+0.046 ug/
ml) and 0.02~0.39 (mean 0.167+0.03) respectively. These results were compared with those for
norfloxacin, enoxacin (ENX) and ciprofloxacin. From a statistical point of view spinal fluid levels
were not indicated for evaluation. In order to evaluate spinal fluid penetration the ratios of spinal
fluid levels to serum levels were used for statistical analysis. LVFX and OFLX were proved to
penetrate into the human spinal fluid better than ENX (0.01<P=0.05).



