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1980FEIC A o THARMOZEOEBIEE SR
TS K, BAE(19914€18) £ TIZ6HIAERKIGA &
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25, 550kcal DEAR H BN S 72, T oFANTAHKN
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Faal— ¥ OEN, KB, AFOEB)IEILL
5 ZOMO BEEFICEEFICHRE ML 20 - 72,

HH, Mz BMEEROHAOFELFHERL,
2EAHNILEIL U THAMBBE, MBRER SR
EHTHLIIILT
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Theophylline il F & RE D P E 1%, 55 3F 4 B D Special
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Table 1. Subject demographics

Age Height Weight . .
Volunteer Sex (year) (cm) (kg) Smoking habit
1 M 34 173 75 -
2 M 31 176 83 -
3 M 31 164 58 -
4 M 26 169 59 +
5 M 30 173 59 -
Mean 30.4 171 66.8
+SE +1.3 +2.1 +5.1
Day -1 | 1 | 2 3 | 4 | 5 | 6 | 7 | 8 ] 9
Administration
Theophylline
Grepafloxacin
Blood collection — —
Laboratory tests t 3rd day 5th dayt
Administration
Theophylline: 200 mg b.i.d. (9:00, 21:00)
Grepafloxacin: 200 mg o.d. (9:00)
Blood collcection
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
L | | | 1 [ | | | | J
t f t t t t t

Fig. 1 Schedule for administration and blood sampling.



186 A oAb % %= % & Mk JULY 1995
theophylline & # i 1\ 3" L IR ILIS T 2 b A B - ]
A%/RL, Cmax, AUCHHFH3HE ETL1.29, 1.311%, 5H 12 -
HTI31.28 133 L AHBDLAERL TS, PFAS
B B OClrgldcontroliZtt L26% DIET &R L7, 10

Pig. 312 12 [FIR 25 L 72 GPFX O ML AR il BEE 78 % 7R %’\i—\
L7248, RICEREMZ LIEALN TR, ]

Table 342 (X TH] D0~ 10 D R FRHEM: % IR L7225,
SNLBICHRICIAERDNIBFERDLN TV
VY,

ERPM PO BEERE LTI, 16 (ERI3) THFiE
DIREL, BEOWHROF R ASH - 7225, ThbH DRI
theophylline R SBAMELU B L W A SN TV b DT,
HWHMORE RO TELC, AT D5 H BRI ERR
b7, EBRRT LEBICHELZ, RFIDEDHT, #
BREATIE, FiEd 5V, BRRERKOREED
EERDILDE o7z,

o # ®

#:Opyridone carboxylic acid A A MITEEIX, FK4 D
theophyllinelfl & |2 B2 T HEBO—EDORE 056
SEIIOETAIENERD, TbbEIHL L THR,
BELRTHD, TNITIZENX, PPANE I NG, K
BEORZE Y RTE28 213, PFLX, CPFX, TFLXX %
D, 4EBREL7ZGPFXb ZOE2HIZEITNE DL
EioNb, E3WMOEBETRIZES VLD L LTI,

4 —e— Control
—o— +Grepafloxacin (day 3)
—O— +Grepafloxacin (day 5)

Serum concentration of theophylline (ug/ml)
[e <]

(=)
—

T T T n T T T Ly |

0 2 4 6 8 10
Time after administration (h)

Cmax Tmax AUCo-10 Clrs
(ug/ml) (h)  (ugh/ml)  (mlmin)

Control 9.9+0.3  54+I1.1 89.5¢#3.6  32.0%13

+ Grepafloxacin
(3 rd day) 12.8+0.4** 4.4+04 117.6+2.8*%* 24.240.6**

+ Grepafloxacin
(5 th day) 12.7£0.4** 5.2+0.5 118.743.0** 23.8+0.6**

*:P<0.05 =*#*:P<0.01 Mean+SE (n=5)

Fig. 2. Mean serum concentration of theophylline administrated
with grepafloxacin (200 mg/day).

Table 2. Serum concentration of theophylline administered with grepafloxacin

Condi N Time (h)
ondition o 0 1 2 3 4 6 8 10
1 9.0 10.0 10.4 10.0 10.6 10.5 9.9 8.9
2 7.7 8.8 9.4 9.7 10.1 9.5 10.5 8.3
Control 3 6.9 7.0 8.1 7.9 9.0 8.7 9.1 7.8
4 6.5 74 8.6 9.4 10.0 8.9 7.2 6.7
5 7.3 8.6 8.4 9.4 9.0 8.2 9.4 7.0
mean 7.5 8.4 9.0 9.3 9.7 9.2 9.2 7.7
+SE 0.4 0.5 0.4 0.4 0.3 0.4 0.6 0.4
1 10.6 11.4 12.3 12.0 12.5 12.6 11.6 10.4
. 2 11.0 10.9 12.1 12.7 13.9 13.0 12.7 10.9
+ Gfggaﬂg)xacm 3 9.5 10.6 12.8 12.9 13.1 12.4 12.7 11.1
y 4 9.4 11.3 11.9 11.7 12.8 11.9 10.9 9.9
5 8.9 9.9 10.9 10.6 11.7 11.6 10.7 10.9
mean 9.9 10.8 12.0 12.0 12.8 12.3 11.7 10.6
+SE 0.4 0.3 0.3 0.4 0.4 0.3 0.4 0.2
1 11.9 12.1 11.8 11.8 11.8 12.5 12.0 11.1
. 2 11.1 11.4 12.1 11.7 13.5 13.7 13.1 10.8
+ Gggaﬂg)"acm 3 10.4 10.5 10.8 11.6 11.8 11.4 11.2 10.7
y 4 11.8 11.4 12.1 12.1 13.1 13.8 12.4 11.2
5 9.1 11.4 11.0 11.5 11.8 11.7 11.1 10.2
mean 10.9 11.4 11.6 11.7 12.4 12.5 12.0 10.8
+SE 0.5 0.3 0.3 0.1 0.4 0.5 0.4 0.2

(ug/ml)
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norfloxacin (NFLX)®, ofloxacin (OFLX)*”, lomefloxacin
(LFLX)*? , fleroxacin (FLRX)"™'* 5 & U sparfloxacin
(SPFX) W AHERE & 1L T\ % (Table 4) .
EEOBERERICELTIE, RLIIEIHIIRT S ¥
%13 EHl & L Ctheophyllinek BTN ETLRWEHE R
T, 72, FE2HOEANL, HADEMTIZVT N
320~30% REOMPEE LR EZRTLDOT, BIEHA
VIBAER LN R Do 12, HEE 2B W TIZCPFX T
350% % LI LAMHPBELRERER ET L L OH
20y hb, SHIT, BRZRG 2 ETHEWKED
theophylline % i/ STV B FEFI T, 20% A% DM
higE LA FEEARBEB(ELTAHNELOT,
2130 E2BEOFEH b theophylline & DA KR L T+
BOFEENIDONRERETHA I,
IHOOEYHEERIE, AERIMEED LLREOR
B —ERAS, BF T Dtheophyllinef N ICHEMT 2R
LEZOLNTWAN, FhERERTIHIEEZILNS
H£BOHEE FOBBRRBYWIIFEER TV LV, BF
5, BBROERIHEEGTAIDLEZLNTWVS,
TheophyllinefX @z T 6 LIAMZ b FEL DERICEE
ENBZEFHONTEY, EHECEAZD THICER
ENBREEZTH A, it> TENXRPPAD A% 57,
GPFXb &0 - 28 D ZEHF|IZ DT b theophylline &

OPFFICEE LTI, &4 058, LOEE (macrolides
RcimetidinZe £ OMOHE A, IFHRERE, WinE 7%
EYDOEEIZER AR, theophyllinedt - & ASLLILHI BV
WA, MHPREDE=S) VIO LETHIEER
bNb,

1.2+

Serum concentration of grepafloxacin (ug/ml)

Time after administration (h)

Fig. 3. Serum concentration of grepafloxacin administrated

with theophylline (mean+SE, n=5).

Table 3. Urinary excretion of theophylline and grepafloxacin

Control 3rd day 5th day
Drug Concentration Amount Concentration Amount Concentration Amount
(ug/ml) (mg) (ug/ml) (mg) (ug/ml) (mg)
Theophylline 46.1+2.5 21.3+4.3 53.9%+1.5 28.9+1.2 54.7%£3.1 32.6+34
Grepafloxacin — — 38.2+2.7 20.3+0.7 41.0+6.8 229+1.4
Table 4. Influence of quinolones on serum concentration of theophylline
Combination/control ratio (mean) .
. Daily dose (mg) ch1dence of
Group | Quinolones N Cmax on day AUC on day Clpg | side effects
quinolone | theophylline 3rd  5th  7th | 3rd  5th  7th | 5th (%)
Pipemidic acid | 1500 400 5 — 1.71* — — 1.79** — 0.52* 20
Enoxacin 600 400 5| 1.53* 1.74* — 1.70 1.84** — 0.55* 40
I Enoxacin 600 400 10 — — 1.61** — — 1.67* — 70
Enoxacin 500 200 10 — — 1.89** — — 1.93** — 0
Enoxacin 300 400 10 — — 1.41* — — 1.48** — 0
Pefloxacin 400 400 5| 1.22* 1.17* — 1.22** 1.19* — 0.82 0
I Ciprofloxacin 600 400 5| 1.26* 1.17* — 1.23**  1.22* — 0.81* 0
Tosufloxacin 450 400 5| 1.13 1.23* — 1.14 1.24* — 0.79 0
Grepafloxacin 200 400 5| 1.29%* 1.28* - 1.31%* 1.33* — 0.74** 20
Norfloxacin 600 400 5( 1.10* 1.04 — 1.10 1.04 — 0.97 0
Ofloxacin 600 400 5| 1.11 1.09 — 1.11 1.11 — 0.89 0
Il | Lomefloxacin 600 400 5| 0.93 0.92 — 0.92 0.87 — 1.10 0
Fleroxacin 400 400 5] 1.00 0.96 — 1.01 0.98 — 1.00 0
Sparfloxacin 300 400 6 — — 1.00 — — 1.00 — 0
*P<0.056 **P<0.01
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Effect of grepafloxacin on serum concentration of theophylline

Yoshihito Niki, Masamitsu Nakajima, Kohji Hashiguchi, Mieko Nakabayashi, Sadao Tamada,
Niro Okimoto and Rinzo Soejima
Division of Respiratory Diseases, Department of Medicine, Kawasaki Medical School,
577 Matsushima, Kurashiki City, Okayama 701-01, Japan

The effect of a new oral synthetic quinolone antibacterial agent, grepafloxacin (GPFX), on the serum
level of theophylline was studied in 5 healthy male adult volunteers. A slow-release preparation of
theophylline at a daily dose of 400 mg was given orally for 4 days prior to GPFX administration. The
serum level of theophylline was determined on the 4th day and used as the control level. GPFX was then
given orally at 200 mg once daily in the morning for 5 days with concomitant administration of
theophylline at the same dose as above. The mean Cmax and AUC values of theophylline on the 3rd day
with GPFX were, respectively, 1.29 and 1.31 times the control values, and total body clearance was
decreased to 0.76 times the control value. On the 5th day with GPFX, the above parameters were 1.28,
1.33 and 0.74 times the control values, respectively, indicating no marked difference from the 3rd day.
One volunteer complained of hand and finger tremor and slight aggravation of hot flushes after
administration of theophylline alone from the 1st day of concomitant administration, but this did not
necessitate discontinuation of the concomitant administration. From the above results, GPFX was
considered to increase the serum level of concomitantly administered theophylline, indicating an increase
similar to that for ciprofloxacin and tosufloxacin.



