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HAENZ 2 —F /0 Y RAEEE, PEEPECOBRBAINS X Xho/zd, k2 EA%
W E R F5 > 72 F 7 0 v RPIE RS ﬁ!ﬂ?%iﬁ?‘“ﬁfkﬁtfb\é@ﬁ BHEShTwiRv, AFETIE,
59 MW TH 4 O#IEIRREIZH T % sparfloxacin (SPFX), pazufloxacin (PZFX) & DU-6859a
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ST BTARZ Y, SPFX O X9 2MiE&HA L ORAMEORWHEERZ, MPTT VT I X LD
/‘@%ﬁ AR, TUT I YANBT S0 hBITAMET Lz, —7, PZFX X DU-6859a O &

AIMIE A & OB IR EZ OB EZ I Wiy, SPFX & )% JJHHHICBITL 72,
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Lesher Hi2X 0+ V7 A@gHphi~I ) 7THI
DRPEME LTHER ISR TLERY, ¥/ 0 RAKHEOHNTE
THEF LKL, 1976 EIZFKAETHJE 2 1172 norfloxacin?
Ptid=a—F 70 r EEh, 75 ABHRREICL, 79
LREPEAHIC D, AR DA E AT B L v ) IR
BHRARY b L%4 L, M b BIrd RiFR%H %<
PGB RGBSR D BIRISH &N B X 12572,

LA L, MGEIESSE D% i % 608 L7z 0 IFEREAMK
FTLTWwA 7z, TETHSh DM EOMIHRITIE,
FRREIE W HIC B 2B BROAEBEZIZT 501380 T
v, $5ICF /oy RIUEEOKRIRE, EULE L e
LES, MTrrrorgiatesZd Thimihzdkor:
TR S h 20T, KEZBMTSH B,

ABFETIE, Ty PEHOTHAORIFIRBIIBTS X
O L ZHHEOMHBITIZONWT, KRN oM i,
REARE 7V 7 u U BRGAROILR, B X ORPPHILZ
BRE L, W% & 2T RINE LR Eo MR L oK
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L 8 & F &
1. fENHUA & Z DRk
Sparfloxacin (SPFX)"™'*, 5-amino-1-cyclopro-
phyl-6,8-di-fluoro-1,4-dihydro-7-(cis-3,5-

Eizai hyperbilirubinuria rat, Gunn rat, {817

dimethyl-1-piperazinyl) -4-ox0-quinoline-3-car-
boxylic acid 3K 0 ARBEHKA &4 A 5, pazufloxacin
(PZFX)=®, (8) (-) -10- (1-aminocyclopropyl)
-9-fluoro-3-methyl-7-o0x0-2,3-dihydro-7H-pyrido
(1, 2, 3,-de] [1, 4] benzoxazin-6-carboxylic acid i 3
FU etk att A 5, DU-6859a-2 (—)-7-[(78)
-7-amino-5-azaspiro [2,4] heptan-5-yl]
-8-chloro-6-fluoro-1- [(1R,2S)-2-fluoro-1-
cyclopro-pyl] -1, 4-dihydro-4-oxo-3-quino-linecar-
boxylic acid sesquihydrate 1345 —REHRA XD,
RS h K2R L7z (Fig. Do

PR OEWF I YEE Table 1 IORT. 2 FEE
DU-6859a 7% 436.84 Th - & b K& {9, MiFHEHRH
B (7 b) ZRAEMETIE, PZFX 25218 %",
SPFX 7% 43.7 %, DU-6859a %: 50.6 % DNATE L
WHREKARER L7225 DU-6859a (34 Vil T
METDE 24 % 12, ZFOFKEIFEECEPLPT
HHDOHEMTH B2, LizdioT, Ml (eh)
O IE, SPFX Tld 16 ME, PZFX T 25K
4, DU-6859a Ti35.0 I Tdh B84,

2. EERENW

RERT & LTIk Wistar JHEMES v b (fkE 250~

Hgkll LT 27



VOL. 44 NO.10 PHEDOMI P RITII B 2 ®H 0w 805
NH. O 0 o
F coou F COOH F COOH
HQCTAN N HN N N N
HN¢ FoOA P a A
CH, H:N
H:C
Sparfloxacin Pazufloxacin DU-6859a

Fig. 1. Chemical structure of fluoroquinolones.

Table 1. Pharmacological specificities of fluoroquinolones

Sparfloxacin Pazufloxacin UD-6859a
Molecular weight 392.41 318.30 436.84
Solubility ( ug/ml) 0.2 0.1
Rat (Human) Rat (Human) Rat (Human)
Rate of binding to
plasma protein (%) 43.7 (44.9) 21.8 (21.3) 50.6 (57.8)*
Half life in plasma level (h) 3.5 (16.0) 1.0 ( 2.5) 49 ( 5.0)

*decrease to 2.4% with Gel filtration

350 g, AMHMIEEREY), FAEDOHEN Eizai hyper-
bilirubinuria rat (L'F EHBR, H#A SLC)#», [Efk#H
OMEYE Gunn 7 v + (HA SLC)® % HW72,

39, BEMWEZIERT 5720, Wistar RHEM T
vy ERBEL, RIREEZHERICTHEL, 72 RHESAH
L7

I—F VKBTI vy PEBIBEL, RHFEISRY) L
FLyFa2—7 (PE-10) ALK L, Fili%
RTLTOLR=—V Y F =V B LEBT 2D %
o72e WD SEEHEE, 05 % CMC (AVEKRF ¥
AFNVErT—2ZF bY 7 La) KEBITEE LA
%% 20 mg/kg MHHNG L7z (£8: n=5). &5
#% 30 BT Lz 4 BER, Al 8 MIBHIFZRML 720 X7,
BARIPOROAMTEBE L, RiE 4 BEEOEK
RELTTY vy ZWCHREZ T TRRL, 7
MZHERS $ T —20 C TolksRAF L7z

BERRERE— L r—UYhohl, BEL—
TURKEEZ T > TR L, BESKBIRA SHRML,
TPRRE & BRI 2 Y L 7o MBI s 2 L, E R
TT-20 C CTHEEMWRAE L T/, P& R 2L
HBEMIr R KRS 272012 10 %R V=) VTR
L7,

3. MBAEALFRRA &k AR A

R 721 &, EByH e (HZ 736-40 &) 12T
GOT, GPT, Alb, BUN, Creatinine (Cr) Zi#lli&L
72 (%8 n=15), F 7z, G L22HFIE & B i
HE Jetts BRAIC Com BRALRR 22 AT R % LR L 7o

4. S H

YTV OPIRERENE dRERK T O ST

7 4 — (HPLC) ZT47- 72 HPLC O 513,

1) SPFX: % # 5 413 YMC Pack A-312 (ODS,
5 um, 150 mmx6 mm ID, LA L) 2R, &k
Wixs5 % MEgETEb=b ) L-25 -V (1:1) %
My, i 1.5 ml/min THMHES 72> bel, B
Hi#% K 340 nm TiT-> 726

2) PZFX: ¥ # F & 1% Inertsil ODS-2 (150
mm X 4.6 mm ID, GL science) # M\, BEmIZ7T &
P=hYNL -1 M7V 2 Na-3EE®EEHR (pH
3.0) - H:O (225:2: 778 ml) {24 27 % ¥ Ak v # Na
875 mg WML A#ETEr=F)V 1M7L
v 2 Na-$M M (pH 3.0) - H.0 (400: 2: 598 ml)
227 % AWK Na 875 mg ZilsliL7: B %l
v, 25 DETIH AW, UEBWDORT v TSI 7V
T hL7, Wil 1.5 ml/min THEHL, BHKERIE
330 nm THr - 72,

3) DU-6859a: 7#i #1 5 4 i& Inertsil ODS-2 (150
mm X 4.6 mm ID, GL science) # M\, 50 mM Y ~
Rl - 7 e bbg 75y - 1M HERT v EZY
L% (81:19: 1ml) ZiE#WE L, ## 1.0 mY/min T
BIL, MMEEIX 330 nm TIT- 72,

HpEoRZEEKOWER, F V7o rBiaghks
Go-REEoREOERTE, 7V f-glu-
curonidase (300 Sigma units, Escherichia coli,
Type IX, Sigma) %#MZ T, 37°C, 2 WA ¥ F 2
— FL7#, LAOKEFMTHERICWMEL. 2ok
B S REKBEEZZLIIVT, SLREDO 7 V7 O
VS REIE AL, LA L, DU-6859a IZFR
S TR O 7V 70 ¥ B AR BN 74 B3
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M OHETE BRh o7

5. #EatERL e

WEHEIS, BMEEBLO V7 0 Y BESHK
IZoWnT, BBHENNTA—-r—L LT, BRET
HBE (Cow), BT AHPREIGERME (To), 4 K
B CTOMBHIBE THEM Area under the curve
(AUGCo-#) ZEH L THER L7, HEREIX Student’s
t-test ZH\V, 5% UT2AEED Y LHEL S

II. #% 3

1. MAROF~ORY AACEEEBLIZTHT

1) A LERAE

MiEREYNVE MEIZIEET v FD 0.2+0.1 mg/dl
(mean=SE) XL, PAEMEET v FTIX 2506
mg/dl, EHBR Ti 2.8+0.2 mg/dl, Gunn 7 v b Tid
49%04 mg/dl EWTFRHHML Tz (p<0.01, p<
0.05), ¥ic, PAZEMHAE S v & EHBR TlIEHY
YLV AEHMLTEY, Gunn 7 v b TIZBEELEY
WE U HBEMTHo7e LML, MmiE GOT &GPT ik
HREIZELZRD LD o7

ME7NV7 I AMEIEET v b 3.3+0.1 g/dl X
L, FAZEMHEES v FTiX 3.5+0.1 g/dl, EHBR TiZ
4.2%0.1 g/dl, Gunn 7 v FTIi 3.6%0.1 g/dl &
EHBR DAHEBMETH - 725 (p<0.01), D5
vy PTHRRPEVHEHEERLE. /2, WThoT v
Fb BUN ® Cr TALMRY) FEBEREIRD LI -7
(Fig. 2)o

2)  FEN O AR R

PEWHHES v FTIRDEHBEOLES L UM
ZRD7:H, EHBR & Gunn 7 v P Tk d o 72,
% 7:, EHBR CTlIMREHNOFBICHT > 6K FR
DOEWFEZ, Gunn T v P TIREEOREMBORE %2

DEDATHole Thbhb, EFFELELTHS
P aELERDEN) -7 (Fig. 3)o

3) TR AWR

HZEM#ES v P& Gunn 5 v PTREMNEZZD L
Moo —F, EHBR TR AY X AHEBOE K
FHE LARERESNALON, IgA BFEICEMULE
ZitE#AD7z (Fig. 4),

2. BAEM®ES v MIBT AR RBLT

1) HEEOBEHPBITORRNHEL

i) SPFX

et EROER TH Y, HEEBEFERKICI
SPFX OB S BITEEDLDODTRGT, SV r7urg
WEKRDREMAL ARERDZ, LrL, AENHR
ETIEVWIThHELIET LA (Fig. 5),

ii) PZFX

FHiftrEROERTHY, HEBEEERICR
PZFX ORZEALDOEITHEITIE SPFX L) 4 %0
A, BV BREERISZERCREBLE, Ly
L, AEBHFETEIVThIZFLIKETLZ (Fig 6)o

iii) DU-6859a

RECRIIBERHERICETL, o 2 &k
LT, BE TadEE L, V70 BRREAKEF
BELEERICE 3 HlohT—FLEh o720, HENHR
JERICIEER L7 (Fig. 7)o

2) mRBTERE

EET v bOREAKDEITH Conid, SPFX T
31.8+5.8ug/ml, PZFX T 16.2*4.6 ug/ml, DU-
6859a T 15.6 2.5 ug/ml T - 72%%, FEMRETY,
SPFX T 4.6 0.5u g/ml, PZFX T 2.4%12
ug/ml, DU-6859a T 7.0+2.0 ug/ml & WFhHET
L7%% (p<0.05), ZRTHIMEAINSLATHZFD
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(% 250) (x250) (x125)
Obstructive EHBR Gunn
jaundice

Fig. 3. Pathological findings in the liver of rﬁts.
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jaundice

Fig. 4. Pathological findings in the kidney of rats.
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Fig. 5. Biliary transfer of sparfloxacin in hyper-bilirubinemic rats.
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Fig. 6. Biliary transfer of pazufloxacin in hyper-bilirubinemic rats.
2 2
.: a2
= (/ég(/)ml) 5 (ug/ml)
§ Obstructive jaundice | (Normal) % 50 EHBR
el
< 1501 5 407
(=] A
s s 307
§ g
S 207 S 207
< <
B 5
£ 10 £ 104
Q o
= g
S o S o
o 0 0 1 2 3 4 (h)
Z (ug/ml)
g 507 Gunn
<
% 407 —{}— Normal: Unchanged
; 30- ——O—— Normal: Glucuronide
5‘36 —Jl—— Hyperbilirubinemic rat: Unchanged
g 207 ——&@)—— Hyperbilirubinemic rat: Glucuronide
g 107 (each group: n=5)
c
g o
E o 1 2 3 4 (h)
&)
Fig. 7. Biliary transfer of DU-6859a in hyper-bilirubinemic rats.
HE B & 7R L7, 6.6+3.7 ug-h/ml, DU-6859a T 18.0%6.0 ug-h/ml &,

—%, FvruorBgEashy, EFI v PTRE,
SPFX T 40.5*10.3 ug/ml, PZFX T 89.5+12.7
ug/ml, DU-6859a T 213%60.7 ug/ml Td - 7223,
PASEME #E T, SPFX T 10.2+2.4 ug/ml, PZFX T
1.3%0.5 ug/ml, DU-6859a T 8.7+3.7 ug/ml & [alkk
HELLET LA (p<0.01, p<0.05) (Fig. 8),

3) MHItH R EE O Fefett

E#HT v bOKRENEKD AUCo-wid, SPFX T
65.2*12.4 ug-h/ml, PZFX T 28.8*4.7 ug-h/ml,
DU-6859a T 42.3+6.5ug-h/ml TH - 7275, RN
#IE CTld, SPFX T 10.6*1.4ug-h/ml, PZFX T

SPFX & PZFX TRABRET2RD72b00 (p<
0.05), DU-6859a TIRAELE T 2RO THETOET
B2 B DAT, it o REH MR 2R
L7

—J, vz o rBiaako AUC-wi&, SPFX T
94.3%+26.5 ug-h/ml, PZFX T 159 *29.8 ug-h/ml,
DU-6859a C 358%92.1 ug-h/ml Td - 7=%%, MEH
#9853, SPFX T 23.0*+10.1 ug-h/ml, PZFX T
2.6%1.1ug h/ml, DU-6859a C 16.1+6.2 ug-h/ml &
WFRHAEZIET L7 (p<0.01, p<0.05) (Fig.9)o

4) BREART R R FE R



VOL. 44 NO.10

PEEOMH M BATIZ BT 5 it 0 809
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'p<0.05 *"p<0.01 (each group: n=5) OJ: Obstructive jaundice
Fig. 8. Cuu of fluoroquinolones in bile of hyperbilirubinemic rats.
DU-6859a
(ug/ml)
300+ Sparfloxacin Pazufloxacin
[J Unchanged Glucuronide 358
2004 7
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J—

100+

k%
LA S |]]

« o Hk KX
sk * gk
Mm M F/El

Il BERET

"p<0.05

0 Normal OJ EHBR Gunn Normal OJ EHBR Gunn

Normal OJ EHBR Gunn

**p<0.01 (each group: n=5) OJ: Obstructive jaundice

Fig. 9. AUCo- of fluoroquinolones in bile of hyperbilirubinemic rats.

MOEFTH L L OERMBRIZED 24, DU-6859a
DTZVIO L BRRASHROARELFECTHREISELEL
7z (Fig. 10),

5) HMEEOMIHBITICNT 5 HEOY

F/URMEEORTFBITICNT 2 HEONE
B HT L 720

REALRTIE, SPFX BHENEFTTHIIONTE
B RITAMA L7=A%, PZFX & DU-6859a T
REEOEBLE D 5720

FhvruargiskTid, DU-6859a>PZFX >
SPFX DNETZ V27 u v BaEKY S R S 72,
WERHELSET LA (Fig 11)

6) IBissnrurBlaskolt®

Glucuronide/Free (G/F k) % &WAKT LD G/F It
POHM L7, Z0O&%E, SPFX Tid 57.8 % 5
402 % 12t £'% 5725 PZFX Tid 268 % 75 23.9
% 12, DU-6859a Tl 1,040 % %5 89.5 % (ZHWIIZ

FShvru yBEEHRRBESMET LA (Fig. 12),

7) RPREE

E#ES Yy POXRELKRD 4 BRI EHRDEEGZ,
SPFXT 3.6+0.8 ug/ml, PZFX T 268+ 126 ug/ml,
DU-6859a T 69.1+21.8 ug/ml Tdh - 7-%%, BIZEVE#
T, SPFX T128%16 ug/ml, PZFX T 403%201
ug/ml, DU-6859a T 204116 ug/ml & W33 HhN
i ER L7, ZORMFEIL SPFXTRLEETDH -
PA

—Ji, vz a rBRIREKRD TR T B P
BHIZ X 2B b2 RBd % h -7 (Fig. 13),

8) BREOPMAE DL

KELRBE L 7V 70 v BREKBE O % 214
OFPEM L LT, B & R b PRt o b A b L
7o SPFX TiX, IE¥HKFIZ 1.8%205 TH-72bDOAH
KV HIETIX 0.0720.03 (I, PZFX TIZIEHEFIC
0.5%0.1 ThozdbOHHEMFENTIZ 0.05+0.003
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* %

p<0.01 (each group: n=5) OJ: Obstructive jaundice

Fig. 10. T of fluoroquinolones in bile of hyperbilirubinemic rats.
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----- DU-6859a /\ (n=10)

Plasma direct bilirubin concentration
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Fig. 11. The influence of obstructive jaundice on the biliary transfer of fluoro-

quinolones.
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Fig. 12. The conjugated glucuronide rate of fluoroquinolones in bile at

obstructive jaundice.
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( ug/ml)
800, Sparfloxacin

600
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Om@ —

|

Concentration of fluoroquinolones in urine

] Unchanged Glucuronide

Pazufloxacin T

L DU-6859a

|
L]
Aol Al L =

Normal OJ EHBR Gunn Normal OJ EHBR Gunn Normal OJ EHBR Gunn

OJ: Obstructive jaundice

Fig. 13. Mean concentration of fluoroquinolones in urine.

10— Sparfloxacin Pazufloxacin
— —
1 —
i 1
%
0.1 T
0.01 %
0.001
Normal Obstructive Normal Obstructive
jaundice jaundice
*p<0.05 (each group: n=5)
(Unchanged + Glucuronide) (in bile)
(Unchanged + Glucuronide)  (in urine)

Fig. 14. The excretion of fluoroquinolones at obstructive
Jjaundice.

EVThoEHTLELIETL, Rdhtta®mL
7z (p<0.05, Fig. 14),

2. EHBR (28T 2 BT #AT

1) HEFEOMTHBITORRRZL

ThehpENEELRKT AL, SPFX X7 V7
OYBEaRITS SICEBE L o722, PZFX &
DU-6859a TIIPAZEM#E L R LM TH -7z (Figs.
5~7)o

2) RE TR

REALKD Cuu id, SPFX T 7.8%2.5ug/ml, PZFX
T 3.3%+1.7 ug/ml, DU-6859a T 10.7+2.3 ug/ml &,
SPFX & PZFX @ 2 HITIXARBICET LA (p<
0.05, p<0.01), DU-6859a T3 K Tl % #d 5 DA
Thotz,

—h, FvzrurgRagkid, SPFX T 3.7£1.7
ug/ml, PZFX T 1.6+0.8 ug/ml, DU-6859a T
15658 ug/ml LW IFhHARIEF L7 (p<0.05,

p<0.01, Fig. 8),

3) MR HREEORHM

K2R D AUCo-wid, SPFX T 20.2%7.3 ug-h/ml,
PZFX T 6.7+3.7 ug-h/ml, DU-6859a T 14.5+1.3
ug-h/ml &, WIFRHELIETF LA (p<0.05, p<
0.01)

—J, rvrzurEuagtkd, SPFX T 8.7£3.0
ug-h/ml, PZFX T1.6%0.6 ug - h/ml, DU-6859a T
16.9+80ug-h/ml &, WINHEFLIET LA (p<
0.05, p<0.01, Fig.9),

4) B asBRshko

Rt 7L 7oy BREKIVCTROREETY
FLALRBEIN o770 GF lIZIFEAL 0T
Hol

5) RyREE

REALARD 4 BHEFEHRPIREZ, SPFX T 109+
32.8 ug/ml, PZFX T 645*189 ug/ml, DU-6859a T
74.0+9.6 ug/ml &, EHLEBELTZAZREML
720

7y BREHERD 4 BEEYRPREL, SPFX
T 281+100 ug/ml, PZFX T 216+63.6 ug/ml &,
FEMEIEMEORDIRE L B L THmL 72 (Fig. 13),

6) By NLrurBingh

JRiF & RICHE S W B 7V 7 o v BRERIRE LA
Mk 9 & THE L 72, MRiHRINE AUC-0® 25 % &
L, Wit 4 BRFHRPREE L, £OMTH
L7z BAZEMHE T, SPFX 7% 40.3*2.4 ug/ml,
PZFX 7% 56.4+12.6 ug/ml \2& L, EHBR Tid SPFX
#3279+ 94.3 ug/ml, PZFX #°* 214*78.4 ug/ml &, ©
¥NbH EHBR T 7 V7 0y BRAKIEZH O
mL7: (Fig. 15)

3. Gunn 7 v MIB BN RIT

1) HEEOIMIR BT ORI Z(L

i) SPFX
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Concentration of the glucuronide of fluoroquinolones into bile and urine

(Rats: each group n=5)

Fig. 15. Excretion of conjugated glucuronide of fluoro-
quinolones into bile and urine.

KEABEDL 7V 7oy BRAAEARDIZLAEREEA
TH o7 (Fig. 5)o

ii) PZFX

REAKIIIER L RBEORIT HBAITLRD N,
Fhra rBRERIHERERELD DI - TEHLS
Rt AIT L7z (Fig. 6)o

iii) DU-6859a

KREAAROBHPRITIIAERRELRBETH -
%, EHICHEMRERASBIELZ, SV u rBRRE
ik, PZFX LRIBRIC, PABMFELY H R - TEHL
MR HIZRIT L7 (Fig. 1o

2) EERTREE

RELHED Conix, SPFX T 0.6£0.5ug/ml, PZFX
T 4.9+1.5ug/ml, DU-6859a T 10.3*2.3 ug/ml &,
SPFX TIRAEIZETLAD (p<0.01), PZFX &
DU-6859a Tldh I WK T Lah -7,

—F, Fnr o BREARD Cold, SPFX THRIIX
9, PZFX T 7.1x28ug/ml LARIZET L7z (p<
0.05, p<0.01) #%, DU-6859a Tid 21.3*3.7 ug/ml
LETHMARDEDATH 70 bbb, PZFX &
DU-6859a Ti&, SPFX TE -z #EdoNhieh o7
vz arBiuaksl shi: (Fig 8).

3) MBItk B D FifEtE

FEAARD AUCs-w 1d, SPFX T 0.9%0.1 g Wml,
PZFX T 12.9%*3.8 ug-h/ml, DU-6859a T 16.3*2.2
ug-h/ml LV Fh b HEIET LA (p<0.05, p<
0.01),

—J, 7z arBIREKD AUC-n 1L, SPFX T
s, PZFX T 15.1+58 ug-h/ml & HEIZK
TL7” (p<0.05, p<0.01) #%, DU-6859a Tid
299%3.7ug-h/ml LIKTHIAZLDEDATH -7
(Fig. 9)

ThbH, SPFX EARELKDL 7 Vs o rBiaaH

bE o BOhhold, PIZFX CTRIEFLHREBELT
FELKIX 45 %, o BREEKRIT 9 %,
DU-6859a & Kbk 39 %, 7V 7 u rBiadkii
8 %, Wishiz,

4) B rrvs o BREEGHROLE

G/F i3, SPFX Tl 7 V7 U v BIEKI K X
ol 7-DitETE b o kd, PZFX &
DU-6859a TIRAEMHE LIV L7/ V 7 oy Biask
PELBRHUENT-DOT, GF HIZEFE LHER#ED
hiE o7 (Fig. 12).

5) RHPIRE

REARD 4 BETFHRPBREZ, SPFX T 4.9=
2.3 ug/ml, PZFX T 370%119 ug/ml, DU-6859a T
21.9*24 ug/ml &, EHELHELT, SPFX & PZFX
T L7225, DU-6859a TlIMIZ@WA L7z,

IV urBIRAEKRD 4 BeEEYRABEL, SPFX
T 2.3+0.3 ug/ml, PZFX T 27.6%1.7 ug/ml L E#¥&
gL TERZEET Lz (Fig. 13),

. = =

BiE, EPECBTAF /0 RRBAEORRIEE
EZ LKL, HPE7 7 2BHERACLIRENEZRS
Lhol=bDn, BAEN=2—F /)0 RHEERYS
SLBEMBREZT TR 7S L BHRECHATREC
T, BhPiEhERL, EHAHSE 3 #HRE7zA
FICICE T 2 E TSR 57299, BMTH, =a—%/
O RAEEIIRORYS TH R PBTHI BN R
Thhrzd, HERPEICOERIGHSh, FiCb%
BEONRERSAEICIE, FRICESETEA2RONAE?
BE5 L2 oREMMERBEL T, DML BRI
RETEL-OFEIZHHTH B2,

L2 L, HEREENS  3#EE2 ALY R
BEAMETFLCWA LD, —RIC -7 7 L€ EHE
FORH P BITIZRAT 520, FIZF /0 RAEE
DBEIITHTRBFEINS -0, FHEIEFFOBET
PRBITEZOIISEICTLIORBEY TRV, T,
F/u L RRAEOBRMTHABIFBRLEN I,
LAd, BV LVE CMERBIZF 2 0o RAEED
WIAME T § 2D T2, Hi ) OREIEHOET 2SR
B LEXD D,

LAaL, BECES FTHEEROF ) o v RILE
HORTHBITEREMOCHE B L -#®EE%S
pefloxacin (PFLX) #% WFBEZE < B st 9 B &
H U= kR 2 & 5 & A, SPFX % D-
A7 I VEROFEES v MG LRI,
SPFX D& ENRHHBEAKT Lk o7z, &Y 2~
3 DWEIEH B2, BIENIHEI VDL B EYFRE
MEH-71% /0 HEEZAVRIZEvORRVE
PR STV,

AT, & ML) LEROFHMAS VT v P
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PHV., AEEREEZERL, AENHEZ 235
EHBR & Gunn 7 v & HHBL T, WEEKROF )
O v RIEE OB AT E A L7

AR LALHS, F/0rZiERIFEcED—
BHARBSN, F V70 BREREKBIVEXRS VY
RORBY L2 EVER S NE?, HTYH, F/00%
PREECLAHERPIEDHERZITOIBRICL - L BIE
BELRdhEzozvold, BEICBTE27Vv200
MIREETH 5.

F/OrRRAEIEABGRELTALRF VLK
2ELTHBY, ZOANVEFIVEINMED DNA
gyrase \CHETAHI LICL > THIE D DNA #5 %2/
E5 500, LhL, F/0CRABEDO IV 0 LB
HERIEZEDH NV EF D NHEHD UDP-7 V27 u v i
doT7uyvr3hb-diREEREZ2k-TLES T
Wb, $iZ, miloxacin DX 5 WO X ) v L REE
KRFMTIZEAL Vs a0 BAA R S50,
JEHFCTIXIEEAEHBAEEZRE 2D o 22 LA
LRTWE®, ZHIZ, BIHHRICBI2HREORE
bk v 7o BIASKEDORENSEFEICEEIISL
>TK %,

7, RENFBEER V0 BEB/E
(UDP-glucuronosyltransferase) 24K FL, & 512,
HREN EL L, UDP-Z V20 rBOEKZNOLDF
THHHlShTLE) e nMmohTEB Y, HENH
HROHThREAL 7V 7oy Blagh ok
DERLFEHBHIRELLTIEELRNTF L5,

MAEORAHRBITICEELBLIIITHFLLT,
EWons TR, (LS LERASEEED 3 2255
Fohao,

F9, ATFBEREVEIEHTICBITLRT L,
Wright 513 -5 27 7 2B TIEH5 TR 450 282 5
IR BITE S FRESHBET AL 2ERLTE
Do, K25 F B 646 O cefoperazone (CPZ) 1XFEEE
R BAITY 52,

fLEBEEL LTIIMBARIEE 2 ), ceftriaxone
(CTRX) ® & 92 N-methylthiotetrazole %% A ¥ 5
DR, THICERTIVVREATHIONI VO,

LAL, chbd 3 £H0uhTd, MERAKES
RIS LBEETH S, — IS, EPXMAERY ¥ 3
W LKA - DM BIT, 4T 525
CORMICHET2EELNTFO—22MiE&EHA (E
ELTTANTIY) LOREETH D, EHHITIE, I
HRAMEEDEVERT R IRKRGE IS & 2R Pk
EVBDTB0T, B oM ERE T 5,
TDDEFHICHEE S hR 3L 20, Bk AR
T2, #iZ, MERAZERIFE L, &Y LKA
BRI BRI A S B XN 5O TEHEEAH IS
54,

SPFX |3, 1988 B sSNzF/ By RZD =2 —
0 yRHBEETE MIBT B M EREIA 16 BER
ERFICR VD, 1 A 1 GBI > HE
EThadpv, MERAMESEIL 449 % LHEHEL,
THIZERS Y VREAFALTDEIEND, EET v b
TR P BT BAF 2 A E TH 500 7z, EMR
MECTHB SIS CRPICHIFES RISV E W) FF
HhHmShTwae,

~h, WHETRFSNDE, fhoF /o RILHE
AT, Zvr o s BRakE RT3 HEHRE <,
F v PO ELHEIE f -glucuronidase WIRHIZH 4
BIHmys2ehs 3 ULV O L BIEEHR
DHEEMEH/ S TVWE2, LarL, AFETIHED 2
ATV 70 BEASKOERIEZ LTV
Lotz

PZFXiE, 1992 EICHEIN/I-F /) 0 LV ROVIAE
Tb FOMmMHRED A 3 Bl & FRHEDOEH &
HRLTHVWRREETH S, Chid, 7 FEOIS W
Jrl, MERAKEEH 213 % LEVZL2s, B
TERMICHEMH S B EZEZ 5N T B, Zhilh
AT, 78X2 Y FOBRICL > TlH RN EE
THILEDNS, RMETHOEEGHE L BRINEIZLE
ALZF I EbMPERPOHEOERDO—DT
HbH, EET v FTIE, BETHRHEEE D SPFXOH
60 % THY, RJEMIZEROMALETH D Z XD
Nbo

DU-6859a 1%, 1993 F£ICHE SR/ 0 s ROH
WET, 7FREP3AOPTH- L KELMEEA
HEELIBVILEH»S, SPFX L) b HHHBITHFR
HThHsr)LEMSNHD, MFEOTVEBEIT) &
MiEBAEEGENBRT LI D, ZOEEHIEHE
FICFHWEEZEZ LN TVBY, Zhwz I, EET v b
TIZMHTHRITEIX SPFX & PZFX OIZIZHHETH -
72

TouHHER L72D1% DU-6859a OB, X3, Pk
OBRBIZBCT, WFhhdlio 2 AlEHELTER
LTWBDTHA9,

FEMYEREIZEZ, ho¥) Ve P AFETT L
rurgisgshizdbo (RRERLLV) L) HREH
FUZHEM T E DIl mPicSli L, EEEY LE
VEMNOBEYVE YFEEET B0, T OEHE
PREACHLAEZE, FMBEBICETE ) VY V3%
#FT 5 EHI27% 5, UDP-glucuronosyltransferase
PSS RLE % 2 BB THM L, cytochrome P-
450 b 4 HBTHRTT5%. FCETOREREIILS
EHABEORTHBITIEIBZELEREL S,

PHZEME BE RIS AR R S EKIIRIT T 5
7o h OB T 5%, UDCA ffHT* /
oY RMEEOH I BITSAEMTs L) #HEd b
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b7z, HFBOFENF /o v RNEEONRITFE
TICKELEBEBIIILTWREZZRIER LRV,
O T—VIZETETT2THA 2, EWRH
AR ES SIS, BEICEELFERTE S L1,
AWFFETIEZ7 v PIREOHEMMIX 72 BRI TE L
PAS

ZORER, M BITIE, EHIFEEERLT, RE
LRI VThoRELKRTFTLAEZDOD, PZFX=
DU-6859a >SPFX DJEHIZHEFF s 7z,

—h, WPl RE LRI SPFX>DU-6859a>
PZFX OIEIZM U 72435, Vv a v BiagEkiBRERE
fElirolze TOZEHS, HEREETRIEE
DIFREANDOH Y AARHDBA L TREEMEAEMST 5 2 &,
Lodb, FEANORYAARDRAIZ SPFX Th ot b
RKESHEEEN, SPFX OMEHEAKAEIMET LT
LEwv, HHFIIBITTELRL kot E2Z 0N 5B,
Thbb, FREEFERCEBATBITHRETHS
SPFX k0 &, PAZEMFHIERIZIZ PZFX % DU-6859a
DB EZHIL VI EAHBEL 2,

7z, MAENHRECHAEO V7 o BiaEGHhko
HEEAET L7220k, UDPZ L 270 v BO 7 — VAR
PLTVBILIZER LRSI,

EHBR 3, 1983 %R & L7z Spraque-Dawley
7y FERBBETIEECINVE VEMOBLEY LY
CMAEERBETHIERREI LAY TV MT,
ERhENREERT, WAEY LY Y, ICG, BSP
BEDOHEITHBITPER EHBLTELIETLTY
BOHRHTY, HERRBELFEL L) ICREEI LY
CHMAIIHFT B0, LA L, HtBEOMRIZIERS
vy MIEEBLLTBY, oIV 2 o BluEiEIZIE
‘¥ T UDP-glucuronosyltrans-ferase & (3812 E%
LV ETEMETH Y, Dubin-Johnson FEFRE DY
ETFVEVDRA,

Z® EHBR I2F /0 Y RYIEEZ &S L -Wisid ke
, AMEVHENTHD, TDOHE, SPFX Ot
TN a BIREROBENHERFREI L XS5
KFLAE2E, ZoOM PR ISHEEREIZIETE
AEEPL Tz,

=%, RPREIMAEBRELRKEREY, 7L
sua rBUEHRESEICKRML, SPFX TH 9,
PZFX TH 45 O¥MEr Bz, TORKRE, M LR
sV BIRERORMTELE IV 0 LB
WEMKIZ EHBR O AHERFEI DL ELIEL R
272, TDOZ NS, EHBR TliE, wWhksF/ ov
FUHELMOEREA A Y EFEL LT, FEAY
JHFBZIZI D AF S Edbh o7z,

LA L, EHBR EPAEMHE L PR LS HIE, 7N
70 yBREGKRORPE REEETH ), AELERET
i UDP-7 Voo yBHARZLTWAIZKL, EHBR

X UDP-Z V270 yBOT—VHARIPL TRV EHE
#q3hb,

Gunn 7 v b, 1938 I Gunn C K® 2k > TR
Rah7: Wistar 7y FOBRREEI2Z—F 5y b
T, BREKIUEEEZRT. Y LVEVIIHT S
UDP-glucuronosyltransferase KL TWA7-H V¢
INVE DTV O BREEIATEE Y, B
LI VEVENOBYY VY YHEERL,
Crigler-Najjar JEER OB E 7V & wbh B,

UDP-glucuronosyltransferase {Zi& 7~11 @ isoen-
zyme PHIGENTB O, Gunn 7 v MIEYNVE V|Z
%3 % UDP-glucuronosyltransferase 3R L T3
P, WMOBBEOWEIIH T HERIIFEL, TR
A5 arip WA NVE /T %S UDP-glucuronosyl-
transferase AR EhTw 5%, ¥/, UDP-glu-
curonosyltransferase (ARSI HHFLEL, EET
HINBE TS WA, Gunn 7 v P T/DNBIZHEY L
¥ I8 9 % UDP-glucuronosyltransferase 237 L
BN EPHERIN TV B,

CNDE57% Gunn T v MI, F/urRNEEEK
5LC, FvsorBREEVPERINENIEI DD
RELBEKRTH D, .12, BECIYVE U PHEHEL
TVTIVEDRETHETHE LD, HEENF
BB HBITZ2RTO»ERTT ILEN D 5,

Z DR, SPFX 3REhd 7 V7o BASHK
bE oK BOLEhNo7H, PZFX TREFLHELT
KEALKIE 45 %, V70 BREKE 9 %,
DU-6859a b RZ1bikiZ 39 %, 7 V7 uvBiaghkid
8%, Witshiz,

HOZEHNH, Gunn 7 v PTIREAIL ¥/ 0y Rl
KThoTd, ZOEEIZL > THITHRBITHAEL
K%Y, SPFX O X9 »iiE&A & OBMEORVH
HWEIX, MPTTLTIVEDERICBITAHELY
NEZEDEENRIY, Free DT VT I v HMET
S7HMERHAMEGENET LTRPICHRESATL
)T LAMbhrots

—7%, PZFX ® DU-6859a M & 52, MiF&EHLD
BAMESECRAE I ORBEZTIC WD, B
HHBITEHI2BEROONEI L bh ol

X512, Gunn J v b TH PZFX % DU-6859a TH
Hhicrv s oy Biaghrmica o, ¥/0
v RIiM % % # 3 5 UDP-glucuronosyltransferase
BEYNME LT 572K BIO isoenzyme ThH 5 L
Wah, FLOARTH %,

DLk, Sy PORBIZE > TRMERAZEE
DEVHEELD b, Evd oK HRHHBITHFR
HTHHEVIBELHFET A EHHBL, 58D
JHERRIEDHRICEE T RNEEE LR EHLIET
&7,
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1. BIENIERCE, wThof ) or REE%D
FENEOBHFRBITAELETL, RpPEMAH
mlzze 7, BHHBITEIREKEIY VIO
BIEROET OLEN Lo 72,

2. EHBR DX ) ZEHLEYILVE v 0 ERAKEIZI,
HEEOREIEKL 7V 7 0 BIREAKORTh AT
BELSET LA, MENHERERLD, Ry~
orVvzu yBRRASHKOPEESEML 2. 202 &b
5, FAEMHERIZIZ UDP-Z V70 BT —LH
BALTWRbDEEZ LR, ZORNKIPLETDH 5,

3. Gunn 7 v POXHICHBELEYVE YO LA
3, MAEOHMBIZL > THIHEBITAKRE(RES
EMbhot, 2l ziE, MEEHEDOBRUMDE
WHEEIZ, NP TmET7TLVTI v EDEETE Y L
Y EBEETAMREN2H 5,

4. Gunn J v MZ PZFX % DU-6859a ##5 L7
i, iRz vz o rBiRghsRE TR L
o, F/arREEEO-FITEIVE Y EERE
572 isoenzyme D7 V7 0 v BEuEBREZE TR SIS
LS,

DEOEE»S, HERREEDERICEL T, &
BHORRZ LS AW L THOMBELBIRL irhid
oW EHHBEL .
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Basic study of regulated factors on the metabolism and biliary transfer
of fluoroquinolones

Shinji Iwakura, Hiroshi Tanimura and Kouichi Murakami
Department of Second Surgery, Wakayama Medical School, 27 Shichibancho, Wakayama 640, Japan

Many fluoroquinolones developed in Japan have good biliary transfer, and are put to clinical
use for biliary tract infection. However, it is not regulated what kind of fluoroquinolone are suit-
able for chemotherapy of biliary tract infection. In this study, we examined biliary and urinary
concentration of sparfloxacin (SPFX), pazufloxacin (PZFX), and DU-6859a, a new fluoroquinolone,
and the rate of un-changed fluoroquinolones and their glucuronides in three kinds of hyperbiliru-
binemic rats. Where there was obstructive jaundice, each unchanged fluoroquinolone was trans-
ferred to bile at a lower rate than the control, but was excreted in the urine at a higher rate
than the control. Both PZFX and DU-6859a was transferred to bile at the higher rate than
SPFX. In EHBR, the excretion rate of both unchanged fluoro-quinolones and the associated glu-
curonides into bile decreased remarkably compared with the control, but the excretion rate of the
associated glucuronides into urine increased compared with rats with obstructive jaundice, where
whole UDP-glucuronic acid levels decreased. In the Gunn rat, each excretion rates into bile var-
ied according to the kind of fluoroquinolone, due to varying affinities for plasma protein. PZFX
and DU-6859a, which have a low binding rate to plasma protein, were excreted in bile at a
higher level than SPFX. A proportion of fluoroquinolones may be metabolised by different isoen-
zymes of UDP-glucuronosyltransferase from bilirubin, because there were glucuronides of PZFX
and DU-6859a in the bile of Gunn rats. Thus, the use of a fluoroquinolone as an antibacterial
agent in patients with biliary tract infection may be affected by the grade of jaundice and level
of liver dysfunction in these patients.



