CHEMOTHERAPY
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5-Amino-1-cyclopropyl-7-(cis-3, 5- dimethyl-1-
piperazinyl) -6, 8- difluoro -1,4- dihydro -4- oxo -3-
quinolinecarboxylic acid (SPFX), norfloxacin
(NFLX), ofloxacin (OFLX), levofloxacin (LVFX)
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BRTRETRREL L, KIZEHIEREER,

3) EMo®s
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UK 21

4) HBA®

FRERIX 7 0 AL —/—KIZ L DTV, F—4ERE



8 CHEMOTHERAPY

JAN. 1904

SPFX & 3 \» i3 NFLX ¥ ##i g 7 2 £ T h O XA
EHF EFIRFGRARE Ui, 28, ERBIFHOMN
BAMMUEE LT, E%KF ORS K I SPFX 200
mg, NFLX 200 mg, ##/525mg & L, X#I2EWH
ZHERIZ 100ml DAk E &b IZRA SR,
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0.1mli 1M NaOH 0.05ml ##mL, SPFX-G %
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(vol/vol) ¥ T 134M®d, NFLX BIERECiXFEIHER
75:25 (vol/vol) % T 159 linear gradient %17
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R SPFX-GD R E XK 0.2ml i 1M NaOH
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SPFX, NFLX, OFLX, LVFX Qmu#ft-iE%
Fig.1 8k Uf Tablel iLRT, v bic&=a—%/
O % 20 mg/kg & #H 100 mg/kg 2 HHABET 5
L, wFho=2—%/0 Kb MEHREIFRD
L, HEERAMEDshi, EDRPOBES 6oL
Lb/INSVDIESPFX TH Y, Cou BEU AUCos ©
BOBZENPNI8%, 27%TH - 12. OFLX DF
Wi 63%, 43% T LVFX D 62%, 49% L I2iZfF
BETHD, WENMLLWCSPFX LD KESHPL
Tre bo L LEBVEDK &> 72D i NFLX T Cou
2887%, AUC,.s 28 74% M L 120

5y p L — TS ORINR I, KNEHARS
+ 2% L SPFX T 35%, OFLX T53%, LVFX T45
%, NFLX C97%ET L7, chbido v b8
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SPFX % & U NFLX O 5 X UBNIfF 5%
48 Bl & TOMmMBHME DHB % Fig.2a, b iKRT,
SPFX oI ME &M OAZES LD, &5
G2 S MBI SR LAERCETL 2, —
#, NFLX omighE 3xfotAR5ic L v
5%165MIVEEBKETL 2. SPFXB X U
NFLX QXM NIF 15 A —F —B L URPHRES
Table 2 i 7R 7o SPFX O Cuax id # #1 5 8% 0.57
pg/ml BIFJRIGEHESIC LD 0.31 gg/ml & 46%1{E
TL (P<0.01), NFLX iz 0.53 gg/ml %% 0.09 ug/
ml & 82%{ET L7 (P<0.01),

Troax BEL U T,z 12 SPFX TREEMFHES KL S
ERZELCIBHShzh o>z, —4, NFLX O
By Trax 21765055 9.0 BFM i BEL, T, it
HETgETH - 12,

AUC,_.. i3, SPFX Ti212.73 ug-h/ml 3 & ¥ D
ARSI LD 9.15 ug-h/ml & 28% (P<0.05) {&
TFL, NFLX T#23.09 ug-h/ml #51.52 ug-h/ml &
51%1ETF L 72,

B 5% BN CTORDHRERBGAOGRAES
iZ & b SPFX T27% (P<0.05), NFLX T 78%
(P<0.01) EFhOERZEYBE ST, MED
EBIIF/NT A~ — B L URPHREIC S L I2T8&
Rt 5. & 2 %% i3 SPFX Tit NFLX X D Ew
LbDTHo7,
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Fig.1. Plasma levels of Sparfloxacin, ofloxacin, levo-
floxacin and norfloxacin after a single oral dose (20
mg) in rats with (®) or without (O) concurrent
FeSO, (100 mg/kg).
Values are means of results in 5 rats+S. E.
*P<0.05, **P<0.01

Table 1. Pharmacokinetic parameters of sparfloxacin, ofloxacin, levofloxacin, norfloxacin after a single oral dose
(20 mg/kg) in rats with or without concurrent FeSO, (100 mg/kg)

D Coex Tmex T2 AUC,-, In situ
(ug/ml) (h) (h) (g - h/ml) % absorbed”
SPFX 1.98+0.11 0.35+0.06 3.60+0.05 6.66+0.31 59.7+3.5
SPFX with FeSO, 1.23+0.10°* 0.60+0.10 4.35+0.36 4.85+0.42°* 38.8+3.3°*
(38) (27 (35)
OFLX 2.54+0.54 0.50+0.14 2.81%+0.21 5.70+0.32 61.91+3.6
OFLX with FeSO, 0.93+0.07** 0.45+0.05 3.86+0.52 3.24+0.38°* 28.9+0.6°°
(63) (43) (53)
LVFX 2.67+0.23 0.25+0.00 2.63+0.22 6.03+0.54 56.9+3.7
LVFX with FeSO, 1.01+0.13** 0.70+0.12* 3.11+0.28 3.05+0.16* 31.3+£1.7*°
(62) (49) (45)
NFLX 0.47+0.10 0.30+0.05 2.30+0.26 1.04+0.20 31.7+4.5
NFLX with FeSO, 0.06+0.00° 0.60+0.10 2) 0.27+0.00°* 0.9%1.9°°
(87) (74) (97)

Values are means of results in 5 rats + S.E.

Values in parentheses are percentage reductions in comparison with the absence of FeSO, administration (regi-

men)

* P<0.05, ** P<0.05, significantly less compared with the new-quinolone alone.

Y Absorption rate from a jejunal loop (approx. 5 cm) containing the new quinolon (0.2 mg) with or without
FeSO,(1 mg) during a 15 min period.

2 not calculated.

SPFX: sparfloxacin, OFLX: ofloxacin, LVFX: levofloxacin, NFLX: norfloxacin
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Fig.2. Plasma levels of sparfloxacin (a) and norfloxacin (b) after
a single oral dose (200 mg) in healthy Volunteers with (®) or
without (O) concurrent FeSO, (525 mg).

Values are means of results in 6 volanteers £S. E.

*P<0.05 **P<0.01

Table 2. Pharmacokinetic parameters of sparfloxacin, sparfloxacin-G and norfloxacin after a single oral dose
(200 mg) in healthy volunteers with or without concurrent FeSO, (525 mg)

Drug levels Caex Tmax T2 AUC,-. Urinary
administered of drug (ug/ml) (h) (h) (ug - h/ml)  recovery (%)"
SPFX SPFX 0.574%0.333 3.71£0.3 15.31£0.8 12.73+0.62 11.48+0.75
SPFX with FeSO, SPFX 0.309+0.044°° 5.31+0.8 19.6+£2.2 9.15+1.55° 8.3710.74°
(46) (28) (27)
SPFX SPFX-G® 0.282+0.030 5.0t1.3 11.6+1.5 4.70+0.54 23.07+2.21
SPFX with FeSO, SPFX-G 0.297+0.092 2.8+0.5 13.3+3.2 2.68+0.53° 16.1311.92°°
(—5) (43) (30)
NFLX NFLX 0.531+0.072 1.7+0.2 3.71£0.2 3.0910.40 33.28+3.92
NFLX with FeSO, NFLX 0.093+0.026°** 9.0+4.7 3) 1.52+0.81 7.39+£1.12°°
(82) (51) (78)

Values are means of results in 6 volunteers + S.E.

Values in parentheses are percentage reductions in comparison with the absence of FeSO, administration (regi-

men)

* P<0.05, ** P<0.05, significantly less than with the new-quinolone alone.

" during a 0—48 h period

2 SPFX glucuronide

» Not calculated.

SPFX: sparfloxacin, NFLX: norfloxacin

BT L7 Chax, Tmax BEU Ty, BEKAOHRESE
CI2EBLEEE*Z T ad o, AUCk. iF
4.70 ug+h/ml 53 2.68 ug+h/ml Lt HFEICETL (P<
0.05), ¥5% 48 B¥flE CORBEERME S 23.07% 08
16.13% Lt BREWET L (P<0.01),

B, ARATECEEL - SBERRERRC I,
BCREEBIRSIY, BHEALED ok do
72o

II1. # ®

B2 ZHEOZECERAINTOLLHEMAIL =2 —

¥/ o rREEOBRIPFEE BT 2 e & R

EHL T3,

—a—% /0 REIFENTD 2 ERKBRILTV
SZUATNBDEOIRABMIET VI = AL ARG
T2V LADRENFEHAT 2 L, MmEhMEIE
TTH5IEBHSGNTWESY, ZDHEEAIR=
—F /0 RESHBEACEENTVWAZAI =Y A
DEVRYIRAYIAL T EFLV— N 2 BRT ST
ERBET 5 LHEBIN TV 2509, &ijeH % PRI
5¥2Ztdiza—%) 0 REEEORNEE
VEULBE, MPEHEES L URERE COXmR
EOBTE &L, RIUECNT 2+5 L EyaE
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Fig.3. Plasma levels of sparfloxacin-G after a
single oral dose (200 mg) in healthy volun-
teers with (®) or without (©O) concurrent
FeSO, (525 mg).

Values are means of results in 6 volunteeres
+S.E.

*P<0.05, **P<0.01

PERT IR E 2D, BELERIRISAG
TERL{ 3,

RES™ 13, SPFX L HEFIOHEEEREREL,
ERABIET NI =T A5 VD SPFX it 3 ¥
1% Cnax T 22%, AUCo-. T35%, IR @ SPFX,
SPFX-G iR TE N Fh 25%, 4% HIE 58 &
DYHLETLRY, SPFX 0OBRNBAEOBRERRBRED
—a—F/urRYEE L BT 5 L OFLX, lome-
floxacin, enoxacin, NFLX X D 5% 9§ <, flerox-
acin LA —FBRJOIN—FCRT 5T L 28
LTw3,

AEZECBVLTIHEAShAERADOE»IZR, 7
ST ADZVRT TRV TAUANDEREEE TS
BHSHME L RoN, & T, CRATR, ALY
AL oTb=a—F /0 RHEEDMEEHMEH
ETH2IZRDHERESEDT 52 L0855 L
ENhTWw339,

4E, RXRBINLSDOEBDS bHEIHT A
oW TKRH %4To 7z, Campbell NR &' O#%&H
K ORFHEEER AT 2HRE TR, KEENAD
WINPEE i NFLX, CPFX D=2 —% / u Y RHiE
¥, FrIV4 7V RE, R=VFEY, AFNVF
—RREHBLDEFTRON, TOXAHL=XLBEHKE
EHDFV— MERTH 2 LHEL TV,

BRERBIURSHEER—&RHCLEZZy ¢ T

D, GHEREIC L 5MBEPRES L S in situ T
DRINEIC B X 1I2THMDOEBE X, SPFX<OFLX%s
LVFX<NFLX ODMTH D, SPFX b o> L bIEE
Thol, —H, EPEBF2KFHARERD
SPFX DR YIBMIicxt T 2 KW, Chu T 46%,
AUC,_. T28%, ROFEMET 0% MMBERLD
LETURY, *oBEIMBELZNFLX XD b
BETHo:, i, BIREW DR id[F RO XA
&% % CPFX!*® QFLX!, LVFX!'® L |Zi2F U b,
PRPLDOLFHL SN,

SPFX D ##liz & 2 RN % D2 E iz 0k B
TN AP NVHARSORE LIZIZFRBE L ¥ 2L
s5hz,

SPFX O Tmax 8 & U Typ i I3KFIBHAREIC LD
BT (A SNY, RpicHefta - SPFX &
SPFX-G DLt b BUhE 5 8% 0.50 H3 8% 6 A £ 5 #¥
0.52 L& LB Shkd -7z,

¥/, Ty D in situ BN — T % F O IoRINE
B oGRS SPFX ORI HME S
BICHLEBIZEBETL, F0OBAVERCraBLY
AUC,_, DHEVE L IZIZ—HL TV, Zh o DR
»5, ZXABRTH S I SPFX OXM P /T 4 —
¥ —DETIX, BERORBMOEILLHRM O &
350TIRRL, BNROETIEL3bDLHZ N
720

F/urRAEETHLIT VY7 AR AP,
Mg?**, Fe** 8 X UfCa** 33t T2 &, UV AR }
WHBEL, MBERF T 2 HEHBETL, A
OMERENEDPTIRY, ThoSRLDESK%E
BRLTWAZ LR RTRESEINT WS, @R
DE/MAFAVHFEIMCE 2 UV ARZ P AOEGIR
CPFX', OFLX® Y Tb&HEIN TS, ¥77,
Polk 59 3&BA A v t=—a—F /0 REED
AEIDAFVEL IOV EF Y LEDFL— M %
W % E#SE L, Shimada &9 GEAKTIZHB VT
ChO>DBEHEREL AP 8L U Mg ¥ L — 2
KT 5ZE%23C-NMR #BWTHS»IZLTW 3,
ZD& 35 SPFX OBRINBHE R, EB/A AL EDF
V- MEBRICLZbDEFZ Sh, HIEERATERS
hli:xVv—1izSPFX 0¥k 2 &b s ¥, BEOK
EAMERL S EE D EEI NS,

SEOKERD» S, SPFX 3HKSENFI LA L:
BATHRMNH T 2 BB 2 L, HEDR
RRENZEARESRPERSZRVEEZSNS, L
L, FEOZEIBVLWTIRSEB*EET2HA LD
PR, fhio=—a2—F /oY RFHEX L RAK
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Effect of ferrous sulfate on the pharmacokinetics of sparfloxacin
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It is reported that concomitant administration of quinolones with ferrous sulfate often results in
poor absorption of such drugs. The effect of ferrous sulfate on the pharmacokinetics of sparfloxacin
(SPFX), which was recently developed by Dainippon Pharmaceutical Company, was assessed
basically and clinically in a blind comparative study using several previously marketed quinolones
(levofloxacin: LVFX, ofloxacin: OFLX, norfloxacin: NFLX). The results are summarized below.

1. Results in rats

The percentage reductions in Cpax and AUC,_, in the SPFX group were 38% and 27%, respective-
ly, when 20 mg/kg of the new quinolone was administered with 100 mg/kg of FeSO,. The percentage
reductions in the SPFX group were less than in the OFLX group (63% and 43%, respectively), the
LVFX group (62% and 49%, respectively) and the NFLX group (87% and 74%, respectively) .
When the new quinolons were administered with FeSO, concomitantly, the amount of the new
quinolone absorbed from a rat jejunal loop was decreased by 35% , 53%, 45%, and 97% in the
SPFX, OFLX, LVFX and NFLX group, respectively.

2. Results in healthy volunteers

When 200 mg of SPFX or NFLX was administered with 525 mg of FeSO,, the percentage reduction
in Cpax, AUC,-» and urinary recovery rate were 46%, 28%, and 27%, respectively, in the SPFX
group and 82%, 51% and 78%, respectively, in the NFLX group. The effect of concomitant
administration of ferrous sulfate was less on SPFX than on NFLX.

Based on the results, the effect of concomitant administration of ferrous sulfate on SPFX absorp-
tion appears to be relatively less, and therapeutic effect of SPFX should not be affected. When
treating with SPFX, however potential inhibition of absorption should be considered the same as
when treating with other new quinolones.



