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Levofloxacin 3 & O sparfloxacin O i v B RE AT D RRET

LH BB &Sk BB - SR #AP - kR
WA BA» -m B2 - B R

VA S IR BT PR 83 B

» KIRER K FWR B FHE

(FR 104 1 A 27 B5f+ - PR 10 2 A 25 HX#)

Fil BRI K HE B E % 1P R levofloxacin (LVFX) & sparfloxacin (SPFX) ORFjZIRMEBENBITZ KR
# L7, LVFX, SPFXi%, 200 mg % %4, #REMFZRVIRAO 2 ReRET, 6 BRRANICIRE L7z,
&P EA BB X LVFX 5.8 Tid, SPFX 5 HICHBL TARICEMEL R L (LVFX: 242+
0.66 ug/ml, SPFX: 0.63+0.26 ug/ml, P<0.01). B ZM&LEMIEIX LVFX #5458 T3 SPFX &5
BLUBLTARICEMEEZR LA (LVFX: 3.25+0.87 ug/g, SPFX: 0.68+0.35 ug/g, P<0.01), L%
XY BRI EE O (rbifiE k) 1&, LVFX 5.8 1.43+0.48, SPFX #&5# 1.07+0.45
Thh, MBECAEEIZDON LD 572, LVFX, SPFX & It MmiEl» oAk 5L, RLIBR~NOB
TXREHT, BIVRROERICANLEHTHLLEZ LN,

Key words: levofloxacin, sparfloxacin, i 32 BHLEE P EE

BEHEIIECH L THRBRIDERNTH H7-0121%, REEIC
ST BMEANRNC L L, EROBB~OBITEHNRIFT
HBEZENLETH D,

BLBR ST, AN X - TIREHMEEZRL, BHE LT
WRBTH D, £/, BREMF LRYERA (TUR-P) %
BLHETHEMANLRFREDORBEELIEDS, LITLITE
HALLR TV, ZOHEMAE LT, EHOFLBRNDOBITOK
ENEHENTVDEY, ZDRDORMIRICEBIT B RAEMRHR
I LCid, LA, BB OBITHEN R H A
E—BIREE D, SH, Rriz=—21—F /0 RAHAD
FThH, WBHFLL, WEVRENEZET S levofloxacin
(LVFX) # & U sparfloxacin (SPFX) DijyBREKEA~D
BATIZOW T E & LBRET L 72,

LVFX 135+t 34kT& 5 ofloxacin (OFLX) ®—% 0¥
i S-(-) hThh, BAUBEEZEL/ I LBERB X
U7 7 LBHEROVTRICH LTS OFLX O 2 f50HEE
HarHT5. ANTIE, RBEZHBEEZITREMEOET I X
B (¥ 85%) ARHPICHEM S h B, 5rFRIE 370.38 T,
5% 2 R CMAPREEREEE 252,

SPFX &, {L#HERLLTAHFVYF /Y VBEBO 5 L
T IBEE, 6Lk 8IIC7 v #EER, TIIZ35-YAF
NERF T NVEEALTOS, AHIZZ 7 2BHR2IZL
O, 77 LW, BEEEICH L TRILCIREAXZ b
PHTH. MR 16 KL Bz, 1 H1E
BENWELEATH D, V7o BIEHKELTH 30
%, REAKELTHI0 %OEEH 40 %A0RPIZHE &

h, BERICREERON 51 %05, REKE LTS
ha, 7 FRIE, 39241 T, 5% 6 R TCMHBREIR
BEE 2B,

I HRELVFE

KRR K2 MR % B il R 83 FHC T, B S BRAE K
D 7= DITHERE R VL RYIBRM (TUR-P) % %\)7: 26
Blestge L,

BEDOERIT 60 HA 5 88 KT, FIY 71.5%6.7 &
Tho7

EHEME IEELEBRBIIGEELST, THECD
REIRBDONL b oz, FHHT 48 REMIIHAEWE D
SV &G Likdh o7z,

LVFX #581X 13 #l, SPFX #5813 13 iTH-
720 BRAIMIZ, EFIIMEARKEISERL . GigOR
HVEIERIE 73.6£7.6 %, $HEIL 69552 T, W
BRICARERIRDONE D57,

LVFX, SPFX i¥, %% 200 mg #ARAI#%, MR
PiEEE %5 2 IFEE, 6 KREHEIC TUR-P 21T\,
HIl A2 BRARLRE 2 BRI L 72

B S BRRLRR I E ML 2 49 0.6 g SRR L 72%%, B
RMBEDOVEAN L DB LR 7200 LK HLH» I3
WL, —80C CTHMELEHMOMBNEBEZHE L7
F 72— A5 0.2 g BRI L BRAICHL
Too FIEFIZERELL 721 #3 M i (2 5 8% 1.5 m]l %
—20C IS THKRMFL, FR DM HREE2NE L7

1. RSB MR P B 4R

* KBHE AT AT 1-1-24
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MGERZHAIEL, EBo 5 EHYD 01 M ) VR
BHW (pH 7.0) #MZ, FEVFA XL DK
EYA—bM% 1,500 B¥EEICT 10 SREELCTHEL, B 5
hi-bEZRABE L. P OEAREIITEOK
WCCEHMEL 720

MR (uglg) =FEY A — M EIEBRE (ug/
ml) x GRIEEHEE + HRER) - HREE (g

2. I EEA R EE

migp OERRE X, SEBAI o< bTT7 1 —
(High Performance Liquid Chromatography, HPLC)
THE L (Fig Do

3. RUALBRIERAE DR & B A DR R AR BT
i3

FREL L 72 5 3L BR BRI O MR % BN (Glandular
type) L #MEMGIEENM (Fibromusclar type), RAEX
(Mixed type) 2L, EHOMBGHBE L OMK%
BEt L7

ARSI ELZDL, KREOHW - Fikk, FHEE
NAMBEBIOCBEMERHIZOWTEEICHSHET S L
B, AREIIHITI2HHBERICL2AEEZE

4. WEHFAEREWE

FRHT DWW Tk LVFX & SPFX Ot il i,
B L BRAEL R IR BE, B B P R B/ i R R BE B & O
HMBHUDOE L ZMENOBITORBEIHIED 2\ ¢ B
ki AAVA

Serum 0.2ml
<«— 50mM KH,PO, 0.2ml
|€<— LVFX(1.26 4 g/ml) 0.3ml

v

BUEIZ P £ SD TiRL7:. BEDH AN
5 %& L, BMEMKREIX, NS: AEXELRL, *: P<
0.05, * *: P<0.01, * % *: P<0.001 T/K L7

I # S

LVFX # %58, SPFX #x 58 28\F 5 ik i 3 A
BB L OH RN EAIRE % % %4, Tables 1, 2 (2
AL

1. LVFX ¥ 5.8 (Table 1)

1) M3 SR R

LVFX 200 mg 5% 2 FpiE H oM i A B A 18 E 1,
1.61~3.66 ug/ml (¥3492.42+0.66 ug/ml) TH - 7z0

2) HiLRRELERPYIRE

LVFX 200 mg %5 1% 2 Wef H o i 3 BR8P i BE
&, 2.04~4.89 ug/g (F39 3.25+0.87 uglg) TH -7

3) XFHLIEL (B BRALRR PR B i v i BE)

LVFX 200 mg ¥5-#% 2 B H o5t iE, 0.63~
2.21 (F¥91.43£0.48) TH o720

2. SPFX # 5.8 (Table 2)

1) MR EFIRE

SPFX 200 mg #x5-# 6 WefE H o i AR,
0.22~1.26 ug/ml (¢34 0.63+0.26 ug/ml) TdH - 72,

2) il VLR R PR B

SPFX 200 mg 5% 6 W H O R LR ML IR E
i, 0.10~1.25 ug/g ("F¥ 0.68%0.35uglg) TdH -
720

Serum 0.2ml
50mM KH,PO, 2ml —>
SPFX(2 1 g/ml) 0.05ml —|

MeOH 0.1ml —»
\

| Bond Elut* C8 column (conditioned with MeOH, H,0, KH,PO,)

<«—— Washed with 50mM KH,PO, 4ml
<«—— Washed with H,0 1ml
<«—— Washed with 20%THF/H,0 3ml

<«—— Eluted with 20%THF/SOmM KH,PO, 2ml
\/

Elut

Sample from serum

|«—— Evaporated to dryness
<«— 8%THF/H,0 0.8ml

\ 4
HPLC (injection 20 1)

1. HPLC conditions (LVFX)
Column : TOSOH ODS-80T, CTR (4.6mm X 100mm)
Mobile phase : THF/50mM KH,PO, (pH2.0) / IM CH;COONH, (8/92/1 v/v)
Flow rate : 0.8ml/min
Detection : Fluorescence, EX, 296nm, Em, 504nm

Washed with SOmM KH,PO, 2ml —>
Washed with H,0O Iml —|
Washed with 20%THF/H,0 2ml —»

Eluted with 40%THF/50mM KH,PO, 2ml —»
\

Elut

Sample from serum
Evaporated to dryness —|
Mobile phase 0.2ml —|

Ultrasonics —|

A\ 4
HPLC(injection 50 u 1)

2. HPLC conditions (SPFX)
Column : L-column ODS (4.6mm X 150mm)
Mobile phase : THF/50mM KH,PO, (pH2.0) / IM CH;COONH, (6/94/1 viv)
Flow rate : 0.8ml/min
Detection : Fluorescence, EX, 295nm, Em, 525nm

Fig. 1. Determination of concentrations of levofloxacin and sparfloxacin in serum.
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Table 1. Levofloxacin levels in serum and prostatic tissues
Case Age Serum level Prostatic tissue level

(v) (s (P) P/S

e y (ug/ml) (ug/e)
1 62 2.39 3.48 1.46
2 72 2.00 2.04 1.02
3 80 3.24 4.89 1.51
4 78 2.28 2.65 1.16
5 72 2.27 3.27 1.44
6 73 3.66 2.29 0.63
7 7 2.92 2.31 0.79
8 71 1.85 3.47 1.88
9 72 2.80 4.67 1.67
10 83 1.67 3.69 2.21
11 88 3.08 3.37 1.09
12 66 1.72 2.63 1.53
13 63 1.61 3.48 2.16

Mean+SD 73.6+7.6 2.42%0.66 3.25+0.87 1.43+0.48

Table 2. Sparfloxacin levels in serum and prostatic tissues

Serum level Prostatic tissue level
C::e ?g)e ) (P) P/S
' y (ug/mD) (ug/e)

1 72 0.49 0.49 1.00

2 63 0.42 0.52 0.24

3 72 0.22 0.10 0.45

4 76 0.89 0.71 0.80

5 72 0.65 0.60 0.92

6 75 0.73 1.22 1.67

7 72 0.64 1.07 1.67

8 60 0.47 0.21 0.45

9 64 0.50 0.55 1.10
10 71 1.26 0.80 0.63
11 75 0.48 0.76 1.58
12 65 0.81 1.25 1.54
13 66 0.65 0.51 0.78

MeantSD 69.5+5.2 0.63%0.26 0.68+0.35 1.07+0.45

3) xTHmiEH (BTSRRI IR BE /L i BE)

SPFX 200 mg #*5-#% 6 K B oxtmiFitix 045~
1.67 (*F31.07+£045) TH-o7,

P EARE S L ORI LR BMNIBE X, LVFX
5D SPFX BLEBLT, ARICRMEEZRLL
(P<0.001) (Fig. 2). MMiFidmBEM CHEREEZR
Deh o7 (Fig. 3)o

3. BILBRAEKAE OMERE & EH ORI LB BAT
# (Fig. 4),

1) LVFX #&x5#

PRVEEM ORI BRIBRAE L 7 B, M - GHHEMIX
58, BEM 1 FITHo7. M, BIBRAOEHRIR
BE, AHILiEHIIRRYE, RBME - BHOMBFHTAEER
BHONLRPo Tz,

2) SPFX #X5-%#

PRYEBEM ORI BB AAE (X 10 B, & - HHEmEaI
3BITH o7z MIF, RIVZRNOREAIRE, MiMLFHI,
BRYEDFH A, B - HHEICHBLTEEICRMEZRL
pAS

. =% =

RAR OB LREBRNOBITERET TS LT, EF
MVMERACDZ L IIEBETH 5720, §iLREXE
BEOMBMPHVON S, BAL R BREE~NOFE
MoBTHIE, EEMBOBALARSIEVWEEH
TWb 728, #ERERHT IR BRAT M 1T B O MR
WEDVRET 00NN TH 59,

AISLBRE, A EETAMRE L2 ARICKD,
N LBEBLSBRESNTEY, T2O5ERLIEL
12w, Stamy Hix, REHOEROKER, AR
HMB~OBITICEN, FILBRBEANREIE & 5 %A
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R ORI LRI EAT
(u g/ml) (1 g/g)
o serum level
507 . @ prostatic tissue level 50
r p<0.01 —
4.0 1 <0. - 4.0
P— p<0.01 _ T>>
T . | 5
3 3.0 8 F30 8
* &
E 8 [ ] °Q
S 20 - g o -20 §
174
o
oe &
1.0 1 g i § I - 1.0
0.0 4 °8 - 0.0
-0.5 T T -0.5
LVFX SPFX

Fig. 2. Serum and prostatic tissue levels of levofloxacin and sparfloxacin.
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Fig. 3. Prostatic tissue level/serum level ratios (P/S).

Levofloxacin group

Histology
Glandular type

Fibromusclar type

Sparfloxacin group

Histology
Glandular type

Fibromusclar type

Serum level Prostatic level P/S

2.39+0.68 — 3.38+0.83—
NS

NS
2.63+0.65 — 3.03£1.07—-

Serum level Prostatic level

0.71£0.24 — 0.80£0.29 —
* *
0.37+0.13 —~ 0.28+0.22 —

1.49+0.47 —
NS
1.19+0.40 —

P/S
1.17£0.41 —
NS
0.71£0.46 —

NS : Not Significant
* 1 p<0.05

Fig. 4. Effect of histological difference on drug concentration.
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D&M/ LT, RistkoEET, B (pKa) 7
DE, BHAEEEMEWZLEEZERL TS99, Ll
WO DR, BIVIRO pH 264 RiEOREH VR
BThy, WAL AALY iZ F ORI LRBEIE pH 8
UEEERZ7Z VA ) HICENTWA D, Stamy 5
DORERPLTLIE MIETIRESLEVE LTS,
BERLZOCICHEOEATH S Z LR EHTH
D, TOH 2 ICEAKAEENMEL, BB THL L
PLETHHELTVS, BLBREBNOBITORT
ZxtmiEl (p/s) CTHETAL, 7z 2RMAEWE
Tt ceftizoxime (CZX) ¥ 0.431, cefoperazone
(CPZ) ¥ 0.143,cefotaxime (CTX) 0.421 D As
» D1, latamoxef 0.380 LMEINTEY, AV
~NOBITHIIENEE X 5N 5, minocycline i 0.82
E, KBERNBVILBRBITEEZRLTVEY, —F, =
2a—F /0 rREFOMNMFLIE enoxacin 1.21%
0.63*, 1.67+0.201*, 1.58=*0.37"V, OFLX 1.06*
0.31?, 1.30%0.36', ciprofloxacin 1.56*0.33, nor-
floxacin 1.68+0.57(2 h)®, 2.48+1.24 (3 h)® X #
EI3hTws, $ROFE L DK TIX, LVFX BX U
SPFX OxtiiFkix, &4 1.43+0.48, 1.07+0.45 T
by, o—a2—F) 0 REHELIZIZABOMER
L, B REENBITIRIFTHELEEZ DN,
AZREBHNOERDOREZESHE, REMLER
WZOWTHRE L T2 XEAH 5 B HERIC L 58T
ZExBWET 5 b0, fibromusclar type (CIBEBIT
BREVWETEHD®, BEOHE TR LHEICHIREICE
T36LT5b00pr—ELRBRIBOATHE
Vo SEOKETIX, LVFX & 58 Tix, migdh s

R BRI B SR DB VI X B ERZED S
Nz o 7295, SPFX 58Tk, BREEM ORI
MEKIET, MiFH & CRLBREERNREY A BICHME
2R L7 B4 DR TIE, LVFX OMAHRE, By
BABAREIRX, wThd SPFX OZhb% EE ST
wiAntmiFkcit, MERICEFREZIRDOoNid
5720 RANLGZEAOMEOELZRET 57-2DITH,
BARBEHEILEBE (MIC) 2FRRICERTL2LEND
5o Fig. 5 ICHIREDERSMEO I LEEL 8 B
fiZx§ 5, LVFX & SPFX ® MICw &, W¥EH O
FIRER X ORI VIR DRZ R L7z, LVFX
B LU SPFX OWEH L b2, [HMAMERZIRKED
RBEBDEZ L 5D 5 Esherichia coli, Proteus
mirabilis, Klebsiella pneumoniae, Staphylococcus
aureus WL TIXSEE SN MIES X ORI ZIRE&
HBEIX, MICow 2 K& LRI TBY, +4%55RH:
W c& . ZOMDT T ARYE, BHBEICELTY,

W& T MICo %28 Z 5 HI LIREBHNIRENE bh i,
LA L, LVFX TIXFHHBENIREA Enterococcus
faecalis \Z33 % MICe %+ X T3 7243, SPFX T
I3 0.68 uglg & MICw % Tl 5 TV 720 Pseudomonas
aeruginosa 23 L TiX, LVFX OMEBHNEE (3.25)
559 LT MICw % LB 5 TV:722% SPFX Tid#k
PHBEEX MICso #Z TFTEIo>TWio 72, BEMEMER
UBREOBRBL L THBNPEHEREISIR L
Staphylococcus epidermidis [ L TAWE & b+
FRIRVHFETE 72 WThSEORFTHLD L

%o 7ML AR EE 3 B\ I3 H LR IR BE o #iiBH T,

BRBREUNDOTRTOFOREFZHIE T2 LHBTE

5.0 1 ° ~ 5.0
° O serum level
T ® prostatic tissue level [
4.0 1 = 4.0
ol J
% P> Pseudmonas aeruginosa(3.13) o ‘ €
3 A o o )
S 3.0 8 30 2
S . L E
[N
5 8o 2
g 2.0 - o ® -20 g
B o) S
g [ Enterococcus faecalis(1.56) @ Pseudomonas aeruginosa(1.56) e E
§ - N =
1.0 1 ® -10 ©
bo Staphylococcus epidermidis(0.78) 8 Enterococcus faecalis(0.78) o
.. Staphyloccus aureus(0.39) e roteus mirabilis,Proteus vulgaris(0.33}-
ko~ Proteus.mirabilis(0.19) [e] : Staphylococcus aureus(0.1),
0.0 1> Esherichia coli Kiebsiella pneumoniae(0.1) Staphylococcus epidermidis(0.1) I~ ().0
Proteus vulgaris(0.1) Klebsiella pneumoniae(0.005) Esherichia coli(0.012)
-0.5 } 4 -0.5
0. T ' .
MICs of LVFX against LVFX SPFX MICo of SPFX against
clinical isolates clinical isolates

Fig. 5. Relationship of MIC to levels of levofloxacin and sparfloxacin in prostatic tissue ver-

sus serum.
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720 BEIRE D, HHZERYT 29 2T, BiZBEEEN
BEXVHICERLNICHBECETANEVIZLE,
BEREICH L TEY MIC TRIRMPRETEL I ENE
ELRHEFE %5, LVFX 1& SPFX IZHE L THi IR
BHNBERABICE,»>7. —F4, SPFX & LVFX iZ
R L TEY MIC THa¥RVHfRETEL, ThHo
crXYy, RIMBEENREL MIC 2ZKT 5L,
LVFX, SPFX O3 bR BRI L TH R 2 %A
ThrlEzbhi,
Iv. & =

LVFX B & OF SPFX O#i v BRHAGHNBITICOWTKR
S UL72. BIMIRIEKIED 20, KRG AT IR YD By
RfTS N BE 26 BlC L, LVFX 2 Fhio 2 ke
Hi, SPFX % 6 ByHJAIICHSE L, B ZRRMEENIRE %
BitL7:o LVFX B XU SPFX OMiE#EIX& 4
2.42+0.66 ug/ml, 0.630.26 ug/ml, & ERHAE
%~ 3.25+0.87 uglg, 0.68£0.35ug/g THY,
Fhd LVFX »° SPFX KB L CHEBICE - —
#, *iniEkid LVFX »% 1.43+0.48,SPFX 1.07+0.45
THERICAREZIRDONT, LJHICHIBR~NOB
THRRIFTHAELEEZON, BIKDHRIINT S
WMEAORMZREBHNBRELOMEEABL L, P
aeruginosa X\ T, MEMRI LBRRADF -5 ELR
WK LTiE, +9%BRIENEOLNDZIDLDEEZS
.
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Comparison of levofloxacin and sparfloxacin concentration in prostatic tissue

Haruhiko Ueda?, Toshiaki Suzuki?, Hironori Kanehara®, Susumu Itoh?,
Kazuhisa Yamamoto?, Noboru Takasaki? and Yoji Katsuoka?

" Department of Urology, Saiseikai Ibaraki Hospital, 1-2-4, Mitsukeyama, Ibaraki, Osaka 567, Japan
" Department of Urology, Osaka Medical College

We evaluated the permeability of levofloxacin (LVFX) and sparfloxacin (SPFX) into prostatic tis-
sue in patients with benign prostatic hypertrophy. Twenty six patients were studied; 13 for LVFX
and 13 for SPFX. LVFX and SPFX were orally administered at a dose of 200 mg two hours and
six hours, respectively, before transurethral resection of the prostate. Blood sample and prostatic
tissue samples were taken during the operation. The serum concentration of LVFX was signifi-
cantly higher than that of SPFX (2.42+0.66 ug/ml in LVFX vs. 0.63+0.26 ug/ml in SPFX, p<
0.01). The prostatic concentration of LVFX was significantly higher than that of SPFX (3.25+0.87
ug/gm in LVFX vs. 0.68+0.35 ug/gm in SPFX, p<0.01). The ratio of prostatic tissue level to
serum level of LVFX and SPFX was 1.43*0.48 and 1.07+0.45, respectively. There was no signifi-
cant difference between the two drugs. Our study suggested that LVFX and SPFX are pharmaco-
logically equivalent as treatments for prostatitis.



