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BELBODLN, FRERBRIZVOLI -7 /4, BHEEHOBRIRBREL ZOHEKD 4 BRICHE
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oY /LN

L»L, DU-6859a ((-)-7-[(7S)-7-amino-5-aza-
spiro [2,4] heptan-5-yl] -8-chloro-6-fluoro-1-[ (1R, 2S)
-2-fluoro-1-cyclopropyl] -1,4-dihydro-4-oxo-3-quino-
line-carboxylic acid sesquihydrate) DEERARIZE VT,
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L7z

L 8 & F &

1. ER#W

EE~<7 A (ICR) ZERBWHRIEN CHF XL
TWBHDEHW,

RVARF—I LI =Z—NT A VL —%—Drh
THEL, TAVLV—%—HOREX 23£1 TiZ, 8
BEIX 50%5 %ICRREL. BIZHAZ L 7R CL-2

HWWHLET 27



86 HALLERLEINL

FEB. 1997

2, BKiZ, KEAEEREARERARELZLD
RAEV, 9 RMICRRELAKATERICHELL. £
HHBOAEIIMTH 5 HTHI0gTHo N

2 ADKAN, HE 3T CHFA ) aL— b
iz 48 BRI S Ica D= — R BE LV EIZE -
TAMFEL 7=,

2. ¥ A

DU-6859a (3% —~NEKRIAZHEL S, RESHLR
# (Lot No.0021) %M L7,

DU-6859a i3 0.6 %D ANKEF I AF VLIV T—A
F+rY®a (CMC) ABHICHEL, 121 CoOt—}
V47T 15 MMM LK L. negative con-
trol £ LT 0.5 %% CMC A#B# &, positive control
¢ LT a -naphthylisothiocyanate (ANIT, Sigma) *~%
XYV —THICERLALDOZENERE L&A TR
[: LA

3. EBHHE

EHw RITHE 24 TC, B 24 T, 3 48 ILEMEAL
720 G 1: negative control, 0.5 % CMC KiEH#it5,
G 2: DU-6859a EH & (5 mg/kg) & &5, G 3:
DU-6859a A& (50 mg/kg) #&5, G 4: positive
control, ANIT 40 mg/kg 5?0 4 HIZHHL, Th¥
higgE 6 L3> % A L7 (Tablel),

Eo—LVT7AVVL—%—AT, #OV Y 72HVT,
G1~G3 iR U¥#% 1 H 11 7 HRE®EHL CHHE
A5 L7 G412 G1EBLERL 05 %D CMC KB
W% 6 HMtk5 L, 6 HEICOMA ANIT 285 L7,
EHZEHMEPOBE L BKIZAEBE L7

EREERTH, <9 ACAY7H—N 0.7 mg/kg
BREPE 5 TRREZ ATV, BIBL T, EEAEH 2
KM L7z Z0H%, GELZFLEMLL, 7228
s, MPumiFxz ML, BHELHICHMES
T-20 CUTF CHEEREL .

4. MmBEAELERE

AL PREZ, HEHE 736-60E BT GOT,
GPT, ALP, BUN, ZL7F=VZ2HlEL.

5. MRHHfEHBONE

Table 1. The number of germ-free mice in experimental
groups

Number of animals

Group Treatment
male female
1 0.5%CMC solution* 6 6
2 DU-6859a 5 mg/kg 6 6
3 DU-6859a 50 mg/kg 6 6
4 ANIT 40 mg/kg** 6 6

*Negative cntrol
**Positive control

AR ORI EE, YRA2a b7 4
(GC) =TiMl®L 7o

4, Witk s/ —VTHEBL, TVHAVETT
n-~FH %L, IVAFO-LEREHE, pH1 U
Foz—FAHML, YTV RAS Y Z—FVBHI
TAFME LTz HANM: KM 70 %8H K% =10:
14: 0.1 DWEICTTEFMLL, PHK, FET-—F
ML, MitomgErt, MRtesmser,

HRrzu=w by 7¥MIEHY G3000 YR 207
F75 7%, AT AIETC-1701 ¥+ €3V —HF A
(GL-science, 0.25 mm I. D.x30 m) #Mw7z, ¥«
DX —HAEAY Y L% 28 kg/em* TRML, RIS
13 FID #MA L7, » 2 Al 2756~295 T, iEA
O Mg L 205 CL L7

6. WAt

HERRIS, ERICIIZBIUEEEXEROL
B L7, BEl Wilcoxon DML HIMEZ Y, 5 %L
T2HEZHLAZEL

I & 2

(1) GOT

HtE< o A Tix, G1id598+158 IUA (mean*SE)
Wx L, G2id 450135 IUA, G 3 it 283+561 IUA,
G413 1,012+78 IUN ThhH, DU-6859a D5k H
2-oTGOT *HRICET 3¢/ (p<0.05),

<Y AT, Gl i3 598124 TUA L, G2
X 450135 IU/M, G3 i3 283+56 IUA, G 4 id 591
214 IUNTH H, DU-6859a N 5IZX h GOT NETF
gz EADr, 4, G2 L G4 OHTHEEZZZD
7z (p<0.05),

MHEMTHKTHE, ANIT RS CRARICEISE
Db EBEZII (p<0.05, Fig. 1),

(2) GPT

G1i3ME~Y 2D 9622 TUN IZx L, Mid 177+
45 TUN LN EN -7 G2 13D 108+29 TUN IoH
L, B3 132228 IUN L Z8hdh o0 G 3 RED
42+2TUN TR LT, REIX 16540 TUN & 4 15 R

b

1,200+

g

GOT (IUn)

"M F M F M F M F
Control  DU-5mg/kg DU-50 mghkg  ANIT

%p<0.05  M: Male (mean + SE)

Fig. 1. Serum GOT level in germ-free mice after low and
high dosage of DU-6859a and ANIT.

F: Female
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ERLAR (p<0.05), 2 bu—NiDERENo
Lo G4 I13HED 211221 TUA T, MAC102227IUNT
ANIT KX 2 EBIIBICHm{HHbR L,

Tbb, DU-6859a DA RIS Tid, BDKIC
GPT DET A Hhsds, ANIT OB s 2
RpoRRTH- (Fig 2)s

(3) ALP

B~ 20D G112 203225 TUN 23t L, Mk
25739 IUN L WV HEEZR LR, G2 XMk 1579
IUA, % 256x25 IUN L AEOBEBERL, G3 T
2HEE 17026 TUA, MEX 294213 TUN L AR
gmLE (p<0.05). G 4 bHEIZ 153112 IUA, Mt
253+ 14 TUN TROBH VR %ER L7, DU-6859a
REARBEEICBVWTOABDEIRL o7, 2
vha—nionEizhho7n (Fig 3).

(4) FREERRH DMAE MRk

G1lit, BET Y AD 66.6x5.1 mg/ml IIHL, M
ik 83.7+8.5 mg/ml L RLHWMEERLL. G2 i3, H
? 92.9%6.8 mg/ml IZxL, Mt 99.6+2.8 mg/ml &
EZ5%<, G313, HD 73.7£3.4 mg/ml ISHL, #E
i2 89.12£7.0 mg/ml & RN HAEH o G4 i3,
B 71923 mg/ml 12 L, Hi3100.5+3.2 mg/ml

3004 %

GPT (IUN)
[
s

g

o

M F M F M F M F
Control DU-5 mg/kg DU-50 mg/kg ANIT

¥p<0.05  M: Male F: Female (mean * SE)

Fig. 2. Serum GPT level in germ-free mice after low and
high dosage of DU-6859a and ANIT.

3004

ALP (1UN)

1004

) M F M F M F M F
Control DU-5 mg/kg DU-50 mg/kg ANIT

#p<0.05 M: Male F: Female (mean * SE)

Fig. 3. Serum ALP level in germ-free mice after low and
high dosage of DU-6859a and ANIT.
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M F M F M F M F
Control DU-5 mg/kg DU-50 mg/kg ANIT
M: Male F: Female (mean  8E)

Fig. 4. Total bile acids in the gallbladder bile of
germ-free mice after low and high dosage of
DU-6859a and ANIT.

LAEBICRETH -7 (p<0.05, Fig. 4),

(5) HBEEABITOABEH RSB

B, B~ ZROWThoRTH, KBTI -4
Na— vk (B-MCA) TH32, £0iidh, 2—1M
(CA), CDCA, ¥ v a—1# (DCA), I VY F
& a—VE (UDCA) ZRH L7, FoMRIIL,
WFhOETH —REH®IE f-MCA, CA, CDCA
DMET%L, ¥/, UDCA b 1.6~ 2.1 %BD7=. 2K
fEH® D DCA X EMEEZD

BHEERZEETSLE, G3 THETYAT
CDCA #$1.0202 %Icx LT, T 1520.1 %L ”W
Bim %2R LA, DU-6859a 5L 2 AR WM
o o7z (Table2)o T, MMOBHBRTRRARLR
WMRIZBD % o7z (Table 3),

(6) BUN

BB A0 G110 17.7+1.6 mg/dl L, G2it

Table 2. Bile acid composition in the gallbladder bile of male germ

free mice
CA CDCA UDCA DCA B-MCA
Group

(%) (%) (%) (%) (%)
1 241x03 08x*03 18+03 0800 726x03
2 249+06 0802 21+0.1 08=%0.1 71.3x0.8
3 247x12 10202 20x02 09x0.1 714%10
4 26.1x11 08%*0.1 16x01 08%0.1 70.7x1.1
(mean £ SE)

Table 3. Bile acid composition in the gallbladder bile of female germ

free mice
Gro CA CDCA UDCA DCA B-MCA
u’
P (%) (%) %) %)

1 289+08 1.0x0.2 23+0.1 19%0.7 65.8x0.2

2 28.1+x08 1.0x0.2 22x0.1 05%0.1 68.2+0.8

3 29606 15+0.1 24+0.1 0.7%0.1 65.8+0.6

4 31.0+12 1.1+0.1 22#0.0 13%0.1 64.5+1.2
(mean + SE)



88 HEL2REXIRB

FEB. 1997

19.7% 0.6 mg/dl, G 3 (& 24.2% 1.3 mg/d]l &
DU-6859a ORI RH S TLEABMERLZ. LAL,
ANIT #50 G 4 12 13315 mg/dl & LR LEH-
7=

—%, BES YA TR G1 D 14.21. 7 mg/dl iZxF L,
G2i3 15311 mg/dl, G3 i 17.8%1.6 mg/dl L[
RICEAME%ERLZ. L2»L, ANIT#50D G4 #
13112214 mg/dl EEKEZIZRd o7
MEMNTERTZL, G2,G3 DnFh it~y
ADHHPHERICHMERLA (p<0.05, Fig. 5),

(1 mkZ7LV7F=v
BESYADG1 D 04201 mg/dl ISHL, G2id
0.3%£0.0 mg/dl, G 3 iz 0.5%0.0 mg/dl, G 4 i 0.3
0.0 mg/dITH Y, MtEwY2H G1 D 0.4%0.1 mg/dl
WXL, G21i20.3+0.0mg/dl, G3i0.3£0.0mg/dl,
G 4 X 0.3£0.0 mg/dl T, DU-6859a D L5 H & U
ANIT X 2R FRRBD LD o7 BERTHE
T3L, G3 MTHBICHRES vy PAREERLY
(p<0.05, Fig. 6) o

L. * =

DU-6859a i3, 1988 FiB—NEKRRKHIZENT

FRICAREN Az 2—-F )0 X ThHb, FORMM

*

%
30+ W

[
(=]
e

BUN (mg/ml)

-
o
T

0
M F M F M F M F
Control DU-5 mg/kg DU-50 mglkg  ANIT
%p<0.05  M: Male F: Female (mean * SE)
Fig. 5. Serum BUN level in germ-free mice after low and

high dosage of DU-6859a and ANIT.
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Control DU-5 mgkg DU-50 mghkg  ANIT
%p<0.05  M:Male F: Female (mean * SE)

Fig. 6. Serum creatinine level in germ-free mice after
low and high dosage of DU-6859a and ANIT.

B MBKRBROM R, GPT DLERAHT.7%, GOT D
LR 38 %E, D=2 —% /0 BLh bFAR
REORMEROREMBENIRL, T, TOHANK
HEXRD LN, BRICS{HBATAISLNARS
i‘l.'tlﬂb"”’e

HREREMREDRHRE LTHMENDZbDLL
T, %, MAORHNDCE2WAMARDELD
¥ohad, DU-6869a i, D=2 —F /0 RE K
BLT, Y920BRHEENEICHTIHAMNL, E. coli T
& MICw?* ofloxacin (OFLX) @ 0.39 ug/ml %L,
DU-6859a & 0.05 ug/ml, %7, ¥/ UM Pseudo-
monas aeruginosa Tit OFLX @ >100 ug/ml I3 L,
DU-68569a it 12.5 ug/ml L ¥ BIZRHTH B, L1
MoT, MAMBEATERL, BHLTHRE Fb
FYUNKRICERHMEN, CCTik, MREFDOL Y
FrESEEZRLTIZVZWA, EhIEMREG
CHRICRAL, FREREMERELERTILEER
bha,

RIZ, HFERICBIT2HTMEROELINEILN
5, EHKICIZ, CA % CDCA D&% 1 XKEBHRRIZ
—IEMNEBTERR SN2, BRIETANNE
—#D 1 RIBHBMI KB TRAMBEICL>TT7 a L0
MARILZZITIT, Th€h DCA, VIra—1 R
(LCA) % ¥d 2 RIBHMICELT 5, 2 XKIBHMIZ 1
KIEHEI D b S h2$ <, DCA ® 50~70 %,
LCA ® 65 %3 BRI S h§FicHik s h zw,

L2L, BAMEINILALERLTLES L, &
VRl EEERT 1 KIBHMTHS CDCA #* LCA i<
Eltdhiwied, FEEZECTITRBELZETE
Z\V,

T, 1 KEHER>S 2 RIBHBRALEELIFTD
newicd, BHEIDEI S FRNShFICELT
b, ¥ negative feedback £ %5 T, ILAFU—
VROBRHTBESRICH DR VD, FH#&RICT
VAFu—na L, FRELEC T LxELS
ha,

o5, BEMXBOOLNAAZ EiE, FHABNICEHERL
RIAIVAFU—VHA6RLAFOL FELTHALVE
CORBIIREEZEL, FRELEETIWEES
BLctbEX OIS,

B#%IZ, DU-6859a HEA R A LADFMBREL
SIERITLEVHIEZHLTRTD S,

ZIT, RAGEHNMEORSOEREB O H»ICT
A7:0IC, EE< Y A2 DU-6859a ##5 LTlm#4E
ftZREME L BFBHOBHRIEEZME L.

BERRBICTREMRFIhTE B~y A TR,
TANAUNORERIE L T2, BRHE
HORELTVD, TO, 1 K% 2 XKEH
RIZERTE V0, [BHBREN AR~ AL
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PRORZOTVBRTTH A,

—RIS, BHBRARIZBAMERIC X > THICHT
bhTEY, 1 KEHMRE 2 KEHRICERT 52807
T, RELT Y F MYV RBAHBROMLEED
COBRBMNEAML, RSLHENRBREIEEL TS,

BHETIATIR, HREOEHM (FISCDCA) 2t
HEICREISFBRNEINDZ DI ORIBAE
ML, BARCR), BERMXRMERT LI L) BN
HHdw,

E6I, MBI RAIBMLIAN®R, LAV
AFu—LikANTE, BHRERISIEL, B
FEah), REQOHBARECT LY,

LAMoT, Y AT, TOMHBRAMICH
NHEROHEVESACMELRZNT DS, HFHE
EXRANMEROEELZIAbDOIELZRET S
DIICHEKICHLTEY, DU-6859a Dix5THRE<Y
ZT% conventional 22 Y R L RIRICHFREIRX S
O%s, BRMEEOREITETELEELTIV,

ANIT B2 E AN S o WERBT 2{LEWR T
»5%, ANIT O#EICX ), BB ICHFMRMICHET®
ORBBELWEIRICREEZEL, EMBEFEOMEN S
WHELLEEXh, BELEOEE, MEICLILIH
BERNHEZRE-L, BEY MY Y MFELR T, &
58 15 R CHRHMRIE LRI TEHIL, 77
AxtinE & B LT ANIT (203 5 E&2EHd o
EHEVI LA 6™, positive control & LT L7z,
EMESIE™, I v MiZ ANIT % 50 mgkg 535 L,
GOT WD 4 ML HELTWVWEDT, 7
Y ADPEE, FD ANIT IS+ 5REHE» L5 RIT
40 mg/kg LRRSE L 7=

MHOWETIZ, BE~YRICBITS GOT, GPT
i, FhZEhEH 296 U, 48 UTH 5™ DI L T,
SEOEEH~< 7 ATIREEVTRD GOT, GPT '
{, FmFIZ ALP 3B\ 2 25, DU-6859a FHk5 D
BEIIATTCICEEOFRERENFEL TS
S hgEbih, Zhid, placebo MEHIZE K KR
BOBEICEIBZAFLANEETHEH L,

EBE~y AORBPHICB T 2R EERIE, con-
ventional 2= X L L& LT, LCA R&ZHLIT,
DCA i3S B TH o7 72, B-MCAH CA XD
LEBRMICEL E->TWANDIX, EEA~ Y ADBEE
AL LT CDCA b ot dRET®, BRNIAL
B-MCA ZZBR L LT2 DL Bbhb, T,
UDCA OHi#ix CDCA » & p-MCA CERIN S8
BBt EhzbnEERT
ANIT 581k, <7 ADA GOT, GPT #*
EFRULZ. ohid, HIC ANIT OHRSE¥PEHh o7
SEFFTREL, BiHPOBRHBRERSIEZEALE
ftLTwnino erb, EEv Y A TE ANIT 510

AN MBREMNRIDIC{ WEELLND, T,
BEREZAUN S E A0, RMNIZRHEN, BOHIH
&0 ANIT OERERITILTVWHDLERX LN D,

A ¥, conventional %™ A2 ANIT 25 ¥ 5 L&,
ANIT DOWEIFS > #ERICE D 1 KHiTRD S 2 KB
HRAOERARE S, FHMPD CA L CDCA D
MEAMINT 5, LA L, CDCA i3MiKREEMEA
DT, CDCA RNt 2L, f-MCA I[SEDH#EH
AEHALENTHEGBOREERFL TV AW, TibD,
JEHBAHETE R winiZ, FVRESZBHBICE
BRLTVWADIZEM~YALFEILTHH, ANIT HHM
RErEEBETIEWTIIRL, B2 - Hi%
BIESEI2RMLTH 6T, HET Y ATIZ ANIT
KEAMBERIFISVDTRNVES D

¥T, DU-6859a #5112, 5 mgkg NEARES
& 50 mgkg DHARBEDVTRIZBVTDH, HKHA
THB IR X9 % GOT, GPT DLRIZEBDh o
AN

XoICETHET AL, GPT & ALP #¢ DU-
6859a ARG CRYICHES Y ADHIPHRICH
EERL

COBRRBN»S, ERLLFBEREEREOREZ
EZBTHL, ¥, O ANVECBEIHIIEKRAL BE
TYRADERIBIC LR LILBRETE S, RIS,
@ MIEDIERICE 5 CDCA DBIFHROMMITH S
A%, Z hiZ conventional %277 A IZ DU-6859a * 5
LTHEHEEREEBLEVWERETE 2V, P%L
Yy, @ EE< Y RIZ DU-6859a 2% 5 LTHMis
® CDCA REDNERKTHAH f-MCA ML Twi
WE LA o72DT DU-6859a H&IX A ST R
REZFERITEMEHERREL T2V,

B, @Y FFEY VM58 Y conventional %
<7 RIZ DU-6859a 25 LTMkmLhoOL s F M+
YUBERERLZVWILICEBEEIRTE RV, &
B ATRERAL IS KBAOREXHAZL
o, THEETCEHHTH 5.

L7245 7T, 4#, conventional &< X IC
DU-6859a ##5 LT, W\ 5B CHSEREM
REZFERITHIPRICRAEZLZVEOD, BE
<Y AIZ DU-6859a # &5 L -—EHDOERD L,
DU-6859a 512 & 2 FEREERE IHEAME D
HEBTHHI LIRS N, BWKMTIX DU-6859a @
RENDOBESIIKVWICHKBEEZZITALLDTHHLED
s,

PEDRERDS, BEMICEITS DU-6859a D5
hloTit, EROBE, dLLRRENDER
HOLBERFZZET242L, BRMRELREL
BAROHERT I LERS AR I N,

# O
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Basic study on the Dose of DU-6859a that induces liver dysfunction
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Patients treated with DU-6859a developed liver dysfunction more often than patients given any
other fluoroquinolone, and the rates of occurrence of liver dysfunction differ according to sex, with
males occurrence more common in more than females. The causes of liver dysfunction are thought
to be hepatic cell obstruction by DU-6859a, changes in intestinal bacteria as a result of the high
antibacterial potency of DU-6859a, increases in cheno-deoxycholic acid in the enterohepatic circu-
lation as a result of blocking conversion of primary bile acids to secondary bile acids, or related
to female hormones. Accordingly, to determine whether intestinal bacteria cause the liver dysfunc-
tion we administered low and high doses of DU-6859a to germ-free mice, carried out serum bio-
chemistry tests, measured concentrations of bile acids in the gallbladder and bile acid components,
and assessed whether that sufferred from liver dysfunction or not. The GOT values of the male
mice averaged 598158 IU/ in the controls and 283*56 IU/l in the high-dose DU-6859a group,
and in female mice, 598+ 124 IU/ in the controls and 283+56 IU/l1 in high-dose DU-6859a group
and the difference between these groups. GPT values in the male mice were 9622 IU/l in the
controls and 42+2 IU/ in the high-dose DU-6859 group and in the female mice, 177+45 IUA in
the controls and 165+40 IU/ in the high-dose DU-6859a group. There was no significant differ-
ences between these groups, and there were no significant differences between the bile acids in
the gallbladder or bile acids components in the four groups. Liver dysfunction caused by
DU-6859a proved to be strongly related to intestinal bacteria.



