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5w MITEIT % theophylline » enoxacin O HEEM

AR BZ-lin ®RfM-BEBR #-BF EX
REAMEHALHE TR

Z R F AE B K&
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CEREFE3 A8 BEM)

Theophylline (TP) & enoxacin (ENX) O#ME(EMAO ¥#EZP ST 5z, TP o
bt LURFIBEICRIET ENX SHR&ZSEOHE RS » F #AV T L, UTOoRREE.

1. TP 15mg/kg % 1[@&, ENX 50, 100 3 X 0* 300 mg/kg # 3[E 5 » bicEOBAES L
7o (ENX $tAE), TP oG @mmifdiE:2ix ENX JEGHBB L 2 1RBdbnicr 7125, TP
OmHFFHEEEEE, ENX EGFRBED 3.8 BN 5, ThIh 4.7, 6.0 XU 7.4 BRElIC
EE L7,

2. ENX 300mg/kg #1 B 3@ 3 BMETARLTL, B0 TP omidhpsEEi (3.7 i
) 13, ENX JEGFHBEOME (3.8 BfE) %A <, ENX DFiiH = ToH 5 2y 5k ¥R
T ERTUE R o T,

3. TP 15mg/kg #1 B 2@ L0 ENX 300mg/kg # 1 A 3laRENAEETS L, TP om
MhREZ3 A BCERRECEL, BEHORERRE) HRZES1HED L4 kA L1

4. TP (15mg/kg, 1 [E) & ENX (300mg/kg, 3[E) #GtAEE, KZE{LD TP 045k
R ENX JEGHRRED 25.6% (% of the dose) » 5 45.0% wimn Lizoicxt L, (K TH
B 1-2 F L REER SO 1,3-0 2 FARBEOEIRL, Tt h ENX JEGARED 16.7% »IU
27.49% H5 8.2% B LU13.5% 12 Lz cDBE TP OF 7V 75 v ARREELigh »1ehs,
4579735 Ap ENX JEGHEEED 103ml/kg/h » 5 62mlkgh 2, R#M7 V7524 78
ml/kg/h 7% 35ml/kg/h (24 Lz,

5. TP t ENX iAot oM TP #ED LR, ENX 2 TP ofR@#7 V75~
ARETELHER, TP OMPBPMEELRANBE LI L2 X2 L#EMShD, ks, Fo b
The FABOHEERANREORIZZ £0h, KiEiZe b TO TP L) Fuhr s v BERERO
HEFROR 7Y —= v ZC{ERHTRETHD L EX DN D,

Key words : Enoxacin, Theophylline, A {EMH, #t

Theophylline (TP, Fig.1) RSB LWAAEELL  AUARBTRERAROMAZBEL TV 550 WA
BRTHAZATWAEADO LOTH D, KEHRD pERZSH AL mEH TP BEEAZ o T,
B Eh A1 10~20 ug/ml L FE A2 H® LY, 20

0 0
7iml L bR YT 5 1o, mifs TP @ 5f§f5famHC%k N
REBNIELER L O AR LIZLIEEIFRA D (\N RXNNN OA\NI \>
RBTEnn, WINANDS iz TP » &RHEHA HN C:Hs cu i
oxacin (ENX, Fig.1) % §tfE#frs L4 8% T, I Enoxacin Theophylline

T TPRENFZECEAL, BR, FHFHRE 55 (ENX) (TP)

2, EHESO TP @RicEs> LEXZOLNLEIFRAOH Fig.1. Chemical structures of enoxacin (ENX)

AL BELTWB3, =k L BRAAZEEY and theophylline (TP)

RERAFR BT/ ARBr 33-94
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WIJNANDS 513 ENX n TP 027 V75 v A% ET
XRBLDTRIENDIMEHERLTWEY 2, TOF
ML TIRE V.

sm, Z%512 TP L ENX 0 #EfEROBEYBS
reTrine, niEFsLoRs TP gE~0 ENX
tRBEOEBzoWT, k& TP RB#» EUTS S
y P AVWTRR LD TEOERYBET 5o

1. EBHMEGSLIVFE

1. ZEYR IVOREE

ENX AHABEGKRNSHLAET R TARSh
foo TP IFANMEL VA L1, TP ORHHD 1- 4
L REE (1-MU) 11 Fluka AG. X9, 1,3-2 4 F R
B (1,3-DMU) % Aldrich Chemical Co. X HHAL
720 FOMORFIFRMES FRBEA VT

2. EREHY

HetE Wistar 527 » b ({6 200~250 g) Z{EM L7
EELHARIS, JKis X UERHIEBHTERE® 1,

3. EHogs

1) TP HEEpAREAER

ENX # 0.5% +5# v b RECBHEL, 50, 100 ¥ X
Ut 300 mglkg %% 2mlkg OHERET4BHECS
B3, b EOEE L, ENX #ESS 2 B ICHE
PR Lic TP 15 mg/kg % 3ml/kg O SHET
1EgRFEELE, chboR5EIZ, WHIOT » +ill
BrhEELSBEREECIIIRET S L O CHRESIRCD
o, ENX 50, 100 3 XU¢ 300 mg/kg i3, ThXhl&
JRTo1 B 300mg (4 3), 600mg (43) & XTr800
mg (5 2, B K4 Y TOER) HEROERREITST
rREmh ENX BECKET 25", ENX JEHF AR
(2vrm—AB) TiX 0.5% FF5» v % 2mlkg
OBREHETCEORLE L, ¥7, ENX 300mg/kg #*
1 H3E (488 3 BRO &R&ksc X » fTAE
L, 4 BBz ENX (0% XU 300mg/kg %) & TP
(15 mglkg) #BIBOUAAY v 2 —ATHE L, ENX
BB DOHE IR L1,

2) TP REHAREAR

TP 15mg/kg % 1 A 2@ (03 X0 10 B s X
ENX 300mg/kg # 1 A 3@ (0, 5 3 X010 &fH) 2
ARENEs Lictk, 3AERARSED TP (1M
# X0 ENX (3[E, TP #E5EMR LUHEHE 5 10
B REREE L,

4. AR

TP %4 5%, FIED B OEERIC I h KM L
Foo MBHEDTEOOR L, MmERHRE THRER
L7, BOREu, TP #5sipr—red >R
— AR, 24 BRI T, BRI RES

P THBRE LT

5. m#fsh, R0 TP R IURBHOTER

fi#fch, FRep TP 3 X OB O E R IEENA)
vr=t /57 4 — (HPLC) Tfift-1,

1) m#Eh TP oEE

MUIR & DX 2 —HHB LTKRD & 5 ot
¥ 0.1 ml K HMBENE (T-(2-¢ FrFo=sz))
1,3-CaFrxyvFy, LR 28071z,
Yyou 0.2ml 2Nk B < EHE, BEOSEELL, *ot
&% 50°C TEIKRMTERZE €, RELBEC
BEM LT HPLC A L1

2) R TP S IURBYOER

MUIR 6D FENZHE, R 1ml CHEE7 ve=v,
2g L O.ISMBBRKET LS 7FAT7 vE=A41N
iz, BAEWD pH %6 BB LIE, seri
L-FEBR=F A4V TR EALT L a— (45:45:10)
THIE L, HPLC 12X Y E& LT

6. Imifhis XORS TP BE DR

Bt o BEEETER (ko) (X MAEF & E-RNL
BIVHRRNFEEYRACTRD I, i, O
E-FRmB TER (AUCo.) X AEIIVHEL
oo MEREFM (L), 2827 9V7 5 v A Cly), B
V75 v AR (Clen), R#27V 75 v & (Clpe) ¥
UHHER (Vo) BRI hEHE L
t1/2=0.693/ke;, Clyoy=D/AUCq_s,, Clion=A/AUC,y
Clmet=Cltot_Clrem Vd=C1tot/kel
T, Dix TP o H5E (15mg/ke), ARFKEL
TP DRFEEMETH %o

HEEt#AUBEHTIZ, STUDENT O t BSE Tl 1%

1. #% 7

1. TP OMfEhiRE~D ENX ofg

1) ENX o1 BHH#tRAREOHE

ENX 50, 100 35 X 0* 300 mg/kg % 1 A 3 EERLE
Lico» b (ENX $HAB) % X0° ENX FEfHAR:
TP 15mg/kg % 1 B 05 L=tk TP oF#Hhd
FBEHER ¥ Fig. 2 1c, EBHHEM T 4 — 5% Tabk
1 Wikt MAIORERIRS » b MIERRE ERDE
FEECHIET S L5 KBES i, TP offtl
HEEE (Cmax) (3 10~20 pg/ml ARG EREOH
12, ENX @ Cmax (% 50, 100 3 X 0¢ 300 mgfke #5
BthFh FHEIhi X 5 iR To 1/ 300
(43), 600mg (4 3) % X1 800 mg (4 2) BH#!
EHREBITRIT D Cmax WTIEIFRIE Lo

TP @ Cmax 13 ENX JEERABET 15.6 pg/ml, BV
50, 100 % XU 300 mg/kg #WEBETIzFhEN I
16.5 35 XTF 16.5 pg/ml &, \Fh o ENX HHAEY
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Fig.2. Plasma levels of theophylline (TP) after a

single oral dose (15 mg/kg) in control rats and
rats treated three times orally with enoxacin
(ENX)
Each plotting is the mean for five animals
Statistical significance compared with the control
values : * : P<0.05 and ** : P<0.01

HRERLO M HAFNCEERELRDONL
too 212, TP D Crax FIEFE (Tmex) B IV
A58 (Vo) TRWTLEELTLZZ bR o1, —
%, TP om#fh#L¥Ei (¢i/2) (2 ENX © 50, 100
# X0 300 mg/kg DEFREE Iz X - T, JEGHHARED 3.8
B SFRTh 4.7, 6.0 3XIUT7. 4 BRRICEREICIE
EL, ENX o058 TKE LICBIE A bNT,

2) ENX ofinBEORE

ENX 300mg/kg *# 1 B 3[E 3 HEFIAE L2 » b
488 TP 15mg/kg ##MmH 52 TP & ENX

-
~

e
[

Schedule of (A) (B)

ENX
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dayl1 2 3 4
t
TP
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Fig. 3. Effect of 3-day pretreatment with enoxacin
(ENX, 300 mg/kg three times daily) on plasma
levels of theophylline (TP) after a single oral
dose (15 mg/kg) in control rats (A) and rats
treated three times orally with ENX (300 mg/

kg)

Each plotting is the mean for five animals

(300 mg/kg) ZPHAHEHD TP OFHMFEFREHE
B% Fig.3 \Wr7, ENX JiAER, TP L8y L
reBETs T amER TP BE (Fig.3 (A) 13, wTh
DPER ST TE, ENX ZATLE L VEEDOREER,
+7chb Fig.2 © ENX JEfiABE L2z —% L TR Y,
TP Dty & 3.7THELBEERLE LA O REM 57,
¥7:, TP L ENX % 0fB#&5 LB (Fig. 3 (B)) i3,
TP DMMFEER IV 4 (7.0 BRI xR LTIIE
Fig.2 » ENX fATELFAEET, fILBELZ LRV BELH
BEIPEDLNALP T, LIcdi» T, ENX OFjEZ

Table 1. Pharmacokinetic parameters of theophylline after a single
oral dose (15mg/kg) in control rats and rats treated
three times orally with enoxacin (ENX)

Vi

Comax Tmax te
Dose of ENX (ug/ml) (h) (h) (1'kg)
None (control) 15.6x1.1 1.8£0.5 3.8+0.1 0.58+0.03
50mg/kg 17.4=1.1 2.0%£0.6 4.7+0.3° 0.54i0.03
100 me ks 16.5£0.6 2.6£0.7 6.040.6°  0.56%0.07
300 mg/kg 16.5£1.0 2.6+0.7 7.4+0.8"" 0.60£0.03

Each value is the mean=SE for five animals.

Statistical significance when compared with the control values :

* 1 P<0.05 and ** : P<0.0L.
Cmax © maximum plasma level, Tmax -
life and Vi : volume of distribution.

* time of Cmox, f1,2 & plasma elimination half-
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~ 50_ 1 lll W CHs 0 CHs
\E day 1 2 3 SN N SN I 1\{)_
¥ LTIt Y Ly — OH
2 oJ\II\J N 0’/1\1?1 N
5 207 o ¢us H CHs H
= TP 1, 3-DMU
£ Crmax
:‘ 105‘ (12g/ml) ENX]“ l
£  JENX day 1 22.8 ENxdayl
S ] 6** TP
Eosq]  davs 36T cHs 9 cHs §
T T T T T T N N N N
01 2 4 5 8 N (> — 4. V-0
. ing (h) O”>N" "N O >N"™N
Time after TP dosing }11 H III H
Fig. 4. Plasma levels of theophylline (TP) after 1-MX 1-MU
. _ d S
single (O—0O) and repeated (@—@) oral Fig.5. Metabolic pathways of theophylline (TP)

doses (15 mg/kg) in rats treated orally with

enoxacin (ENX, 300 mg/kg three times daily)
Each value is the mean for four animals
Statistical significance when compared with the
control values : ** : P<0.01

TOHREI1L TP OMBFRER LV 4 WHEXYRIE
TR EDREBNEI ot ¥, DI ik ENX
O EHHIET S LEPHICHEENELL, THETH
BErBEELAEVZ ERR LTS,

3) ENX, TP R@EftBx 50 TP omifEigkEH
B

BRTOHREERHEERL, 5 iz TP 15mg/kg
%1 [ 2[E% X0 ENX 300mg/kg # 1 B 3 BREHA
#E%3IBED TP OFHMmMEHBEEH#BY, 1HED
Fhl L (Fig.4), 3 HE®D TP #5% 1 Bfic
5 TP OM#EPEEZIBED L2 ETh- 10,
Crmax WELICEEH 2BHEOEX 32.6 pg/ml T, 1
BB (22.8pg/ml) © 1.4 {5 k8 L1 ¥12, ORI
ERSOMBREECKSTH 3FECEER LMD
Dbhhic, ZHIXTP D by, DIERIZE S 4 D LHERE
oo TNHDFERIY, v rTHREIhKX 57Kk TP

in rats
1,3-DMU : 1, 3-dimethyluric acid, 1-MX:1-me
thylxanthine and 1-MU : 1-methyluric acid

& ENX ofEfER (ifH TP BEDER) 15,1
THHRTETHSZ EXVBELMC IR,

2. TP DRk~ D ENX ofE

7y PR WT TP 3—MEKRELkE LT, -
IR RBERERICE Y, & LT Fig5 kFt
FERE TKALD B Tl 2 F b & hic 1-MU %40
1,3-DMU & LCRFicdrtEhpom, 4@, TP §
L% h b RE Lt L R 0 Rkt RigT N
BHRBEOBE T O\ TR L,

1) ENX o1 BRSO E

ENX $ff#¥ (300 mg/kg % 3[E) 35 X0t ENX#f
ATk s TP (15mg/keg) BEHRSH 24 BEit
O TP & XU LGB O RbbiE% Table2 K7
To REILD TP 13, ENX JEpERB TR EERD %6
% mRPC PEEX b fo py, ENX  w SHRERSTH
45.0% WHBILER Lico —F, 1-MU kLI 1}
DMU o#kit&iz, ENX JEffBEE I FhFh 16T

Table 2. Twenty-four-hour urinary excretion of theophylline (TP) and
its metabolites after a single oral dose (15mg/kg) in control
rats and rats treated three times orally with enoxacin (ENX,

300 mg/kg)
Urinary excretion (% of the dose)
Group
unchanged TP 1-MU 1, 3-DMU total
Control 25.6%1.8 16.7£1.0 27.4+1.9 69.7+4.0
ENX 45.0£0.8" 8.2£0.7"* 13.50.7%* 65.6+1.2

Each value is the mean%SE for five animals.
Statistical significance when compared with the control values : ** : P<0.01.
1-MU : 1-methyluric acid and 1, 3-DMU : 1, 3-dimethyluric acid.



VOL. 37 NO. 8

Theophylline . enoxacin OAEA{EMH

1075

120 -

D control

E 100 % ENX
g

= 80

=

f(_, 60 [~

g

£ a0t

o

9

0

Cliot Clmet Clren

Fig. 6. Total body (Cliy), renal (Cly,) and meta-
bolic (Clpe) clearance of theophylline (TP)
after a single oral dose (15 mg/kg) in control
rats and rats treated three times orally with
enoxacin (ENX, 300 mg/kg)

Each value is the mean for five animals

BIV27.4% ThoteDiext L, ENX gHEETI8.2
% B IV 13.5% LAEZTHY Lo TP 3 X UREHY
DR T ENX OF BB L IEBHRRE L ORICERE S
ERBED LN, T,

2) TPozVv75vA
ENX A% (300mg/kg % 3[@) % X' ENX JEff
ATk 5 TP (15mg/ke) BEEIFKEED TP OF
2579V75vA (Clo), BrV75vA (Clen) ¥
YORH 27 V7 5 v A (Cluer) % Fig. 6 wwiik3d, ENX
BERBED Clyo, (3, ENX JEGEAEED 103 ml/kg/h 25
62ml/kg/h &, Clpes » 78 ml/kg/h A& 35 ml/kg/h 1
BA Ltco —F, Clien &iX ENX BEEE (27 mi/kg/h)
LIEGEARE (25 mijkg/h) & ORICEIED OIS -
7o L1tinT, Clioy OETIL Clmes PETICERT
LI ENBELMEIL T,

Ll ko ENX, TP $if# 580 TP OMEFRES
JURPHREORAZBRE L Y, ENX 20HRRETS
L TP @ Clper BMEF T, TP Ot MIER
L, WHIRESR S TP omEFRErERTLLOL
Zxi1bh5,

1. # =

1. TP ozt ENX ofg

e FCH#&E X hi: TP & ENX OME(ER OB Y
BHo5cT5EMT, & TP ORBPRULTVS
5, PSR ET, MR TP BB RIE$ ENX Bf
RBEOHEC >V THRE Lic, TORER, BREM
whEENELh L HEOEAY T » P CHARS L
B, TP ® Crmax, Tmax B IO Vo AR ZDR
Tehs o tans, tiye DEEWIER LTz (Tablel) 2D Z &

13, ENX 7' TP O s X U BRI EE X TUE
&7, TP Ol&ERCEEY G LRRB LTV
5o TP DERNBD Hkizix £ & LT IFETORE
(Clmer) &FWE S OPEM (Cleen) 2B5 LTV 5 L8R
EIhTxhioMw ENX Bihbouwihnshsd ik
MEXETIEL L0 LHHS R,

—7, Fig.3 KRt X5k, EHA&E (800 mg/kg) D
ENX # BB LTLBAED TP O b, X EYR
FEEY, BWHRIREREED He X1 BEOENGEL
LisweE2ohsZ L2 b, PRHFABGRED ty,
(=0.693/ke)) T\ TREEGHO MR % KX
X OHERIT B EMATRETH 5o
_ D-kayp
"7 Va(kap—ke1)

1—e—"nket 1 —e—7nkap?
< 3 ker e—keil — T —— e~ kan! ©)
—€" %el —e€ ™ *ab

C

2T, Cpixn @HEHESH ¢t BROMPFREE, ko
EIRIUCEEER R X0 T REEMBTH 5,

X% A\ Fig. 4 w5 MFAKS1BBD
B D, EHRECELIZ3IHBD TP ® Cmax %*it
H35r, SHERC1IBED LAFECERTHI AR
Sh, ZOFNEBEREIE Q.4 ) L—FHLl, 20
HERI ), REMBEERCKTLmMEF TP BEOL
513, ty, OBECEAZ ENPELMITEINT, LICH
»>T, MRGRRERD 3, HEEROBREDER
Lih55LDEEZBND,

2. TP oRFHhthckIET ENX g%

TP 0 Fiiihc ZiF3+ ENX of8% Hat Licks
B ENX OftEirsc X -> TRE/D TP o Rkl
BErERL, K31 Q-MU % X0 1,3-DMU) Okt
B2 L (Table2), 7o, My LOKRS TP
EEOMKTTI1E, ENX (2 TP ® Clen Ti3E -7l &
a2 e, Clper #E L HEAZIRDZ LEARE
i (Fig.5), chbrh, ENX 132 TP o R &M
FAEZ LA LEIE ot Ty TR VT TP ORE
i3, EE LTHEDRBBEERIC L » TfTleb !, K
FERIEMIIE « ORT GEW™, BEY, FEEOLE)
- THERYTTH, ThETKTP O 4 ERE
¥, HHVETP DI/ YV 7 IV ARETIRBEN L L
< cimetidine!”, etintidine'® % X7 propoxyphene!?
HEMMEIRTLAY, IhHWTh L FFEDRH
EEENAYETEEL LA HMbR TV A2, ENX
Lo b0y L AR EDRHEREEZET SE
5 (F7b Clper RIETIR5) R, TP O i %
EE X%, REHAREN TP omf+RgEr L7 ¥
L DEEZLBNL,



1076 CHEMOTHERAPY AUG. 1989

—izic, SHEMELEM HEDREBEREELET X
AERFERE LT, ME{LRERSEFZZONS XS
REFREORSY (BREEHETIRIBMERT 54
Pt S feuy) X0 SKF-525A 7o &% & OFFEIEE
FFEFETTRDOLNS BERRIGD HE 2RHbh T
5o ENX 12 k% TP R#BILT 5 HEDRMERSE
HOETE, ENX o TP @ ¢, CRIETEENREE
kELTWS (Fig.2) Z L8 LUEHEED ENX %
BB LT EE N BEETHERE LY (Fig.3) T &
b, BEEBOFDICE IS bOTIRRL, BEDIS
1= ENX MEERIGOBICHE LIcERDOL (cki
TP OBER~OFEEEET I Lclcd ) £L
230 LHERIN D,

Cytochrome P-450 (3fEMcFEDRBBERTFL L
TIZ2RrRY—LZHEEL, 7=/ MEX—LTHEEHEX
hB74v%14 s (P-450) L 3-2AFLa25VvALYT
FEINBTAVFA » (P-448) X &h 5, TP
ORBhCIZEL LT P-448 25T 5 LEL LR T
B0z Lah, ENX wk3 TP ORBEERELOET
1Y, P-448 [EMDOHEWCE S ATREENATR I NI, €
T, 5. bz ENX #5658, P-448 EHDOIBETHS
VYV =T v ORRERR 5 X O P-450 St 015
BoOXv s ALex— L ORERREEPEZHE Lico £D
#BE, ENX Qv+ y—17 3 vOREBEREYEEC
EEXRIH, RV ALY R - ADORERBRICIEE

Table 3. Zoxazolamine (ZXA) paralysis time ang
pentobarbital (PB) sleeping time in
control rats and rats treated once orally
with enoxacin (ENX, 300mg/kg)

ZXA paralysis PB sleeping
Group
(min) (min)
Control 77+ 9 80£10
ENX 126 +£13* 87+ 6

ZXA or PB (each 50mg/kg) was intraperitoneally
injected to animals at 0.5h after ENX dosing (for
detailed methods, see refs. 26 and 27).

Each value is the mean=SE for seven animals,
Statistical significance when compared with the
control values : * : P<0.05.

Y RIEX7eh ot (Tabled), ZhbDER LY, ENX
13 P-448 [EHEOL R RRANTET X5 2 AR
oo L DEYORBCEILE LTWB P-450 » KL
T, P-448 3 ¥ 1o TEEME OB\ MEAHITH LTA
REEELTRL, EERREORVERTHHILIY
bhTuWLa8, LichisT, ENX ORiSTHE:R D
2 ED RO ORBICIR b, P-450 & XA fhnkh
DB OTIRABRI VWL D LHERZI NS,

3. TP ¢V FvaiEvBREXOHEERA
7YV —=v7

Table 4. Plasma elimination half-lives ({12) of theophylline (TP) after a single
oral dose (15mg/kg) in rats treated three times with various
pyridonecarboxylic acids and comparison of increases in the calculated
maximum plasma level (Cmax) of TP at steady state in the rats with
those in the reported Cmax level of TP in humans

Increase in Cmax

Dose tis2 )
Group (mg/ke) (h) relative to control
Rat Human

Control — 3.8+0.1 1 1
ENX 300, p.o. 7.4£0.8** 1.6 1.6
CPFX 50, i.p. 6.8+1.1° 1.4 1.3
NFLX 50, i.p. 5.3+0.5* 1.2 1.1
OFLX 50, p.o. 4.2+0.2 1.1 1.1
Oxo-ENX 50, i.p. 4.7+£0.4 1.1 —

Each t1.2 value is the mean*SE for five animals.

The Cmax levels in rats were calculated by using the equation (1) (see
Discussion) and those in humans were reported by NikI et al.®.

Statistical significance when compared with the control value : * : P<0.05 and

** 1 P<0.01

ENX : enoxacin, CPFX : ciprofloxacin, NFLX : norfloxacin, OFLX : ofloxacin
and Oxo-ENX : 4'-oxo-metabolite (major metabolite) of ENX.
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Sy bTe b ERAKOHEEERZASRIZ 00D,
AEH TP LD €Y ¥ vh A vERRIER O HEF
BoA7 ) —=v 7L LTRFIRTE A Z E2VREZR
2o £ C, Fig.2 WRLIEBE Ay O 2 — AITHE,
R EES Boh s 5B OCY Ky LRy
BREXTIEMF LT, +iz TP (15mg/kg) *#
E5 L, ZOWED TP Ot X9 RDTH > TEWR
BB BT D TP D Cmax #at5iL, FECFRESEEDE
FEHRAETHTD Crmax & LB L7, Tabled [ZRT L5
Z, HEFEADOBREXIFGFREGIFCE TS Cnux D
FRRTLIE, 5. Mot A EREREZ FTHEX
hTWBERRYLIFT—F Lz, Lini-7T, RKEL
HWEERDAZ Y —=v 7EL LTHERATSHAS S L&
bhb, £, ENX 0FXR#H TH 5 4+ + v-ENX
(Ox0-ENX) 11, TP D by, TEEEE 2L Ieh 572,

&

EOEICE LR HI S e ¥ LIckAARR
ERRSUMRHRADEREMAT R CEA# LT,

* 5, RO, BRI AL s
) ¥ v r R VvEBRERC oW, BERZET
X0 A L,

X Bk
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INTERACTION OF ENOXACIN WITH
THEOPHYLLINE IN RATS

Yasuyuxr Mizuki, TosHikazu YamacucHI, YUTAKA SEKINE
and MasaHisa HasHiMoTo

Research Laboratories, Dainippon Pharmaceutical Co., Ltd.,
33-94, Enoki-cho, Suita, Osaka 564, Japan

Yosuinito Niki and Rinzo Soejima

Division of Respiratory Diseases, Department of Medicine, Kawasaki Medical School

In order to elucidate the mechanism of interaction of enoxacin (ENX) with theophylline (TP), we

- investigated the effect of ENX on the plasma and urine levels of TP in rats. The results were as

- follows.

. 1. Three concomitant oral doses of ENX at 50, 100 and 300 mg/kg with TP (15 mg/kg once orally)
prolonged the plasma elimination half-life of TP from the control value of 3.8 h to 4.7, 6.0 and 7.4 h.
However, treatment with ENX did not affect the maximum plasma level of TP.

2. After 3-day pretreatment with ENX (300 mg/kg three times daily), the TP half-life on the
fourth day (3.7 h) was similar to the control value (3.8 h) described above, showing only a short-
lasting effect of ENX on the TP half-life.

3. In the 3-day repeated concomitant dose test of ENX (300 mg/kg three times daily) with TP
(15 mg/kg twice daily), the maximum plasma TP level on the third day (in steady state) rose 1.4-
fold over that on the first day.

4. In rats treated with ENX (300 mg/kg three times), 24-h urinary excretion of unchanged TP
after a single TP dose (15 mg/kg) increased from the control level of 25.6% (of the dose) to 45.0%,
while those of 1-methyluric acid and 1,3-dimethyluric acid (TP metabolites) comparably decreased
from 16.7% and 27.4% to 8.2% and 13.5%, respectively. Pharmacokinetic analysis demonstrated
that treatment with ENX remarkably decreased total body clearance of TP from the control value of
103 ml/kg/h to 62 ml/kg/h and metabolic clearance from 78 ml/kg/h to 35 ml/kg/h, but did not change
renal clearance (27 ml/kg/h) from the control value (25 ml/kg/h).

5. Consequently, an increase in the plasma TP level after repeated doses of ENX and TP is
probably attributable to prolongation of the TP half-life based on the reduced metabolic clearance of
TP by ENX.

Since these interactions of ENX with TP observed in rats are similar to those reported in humans,
the magnitude of interactions of other pyridonecarboxylic acids with TP are possibly predictable by
the methods described.



