218

H A AL 2 & ik % & M e

s B2 BT 5 gatifloxacin DIRNENEEIZ M 1T
KA T IV I = A RS AF T 0 D

s F

SRS SRR RS

¥ /0 v RHUESE gatifloxacin (GFLX) ORNEREIZ K IZd,  HIERAIGZEKER{L
T I=y a5y [Al (OH),], SN LEIUEER S 2 72 v 08 %, 6 HiOE
H BT RERFE 2B W TG L72. GFLX 200mg A% O fg el il (Cmax)
Je ML g E—RF R AR FHifE (AUC, ) &, Al (OH); lgdigiREIZL ), £
NENL71250.75 pg/mL, 14455779 pg-h/mL~NERF L2, 72, 2Dk
M RO Cmax M FAUC, b, #N£N1.35%550.36 ng/mL, 6.55205 3.88
pg h/mLNETL, MEFREOLILIFIGL Tz, 510, IREEKASIERH X
TORBRZEARIERIE, 7250 542.3% LA Lz, ZHUIHL, GFLX OfikE
TEEIRTIC Y A F Y U R RE L 2AI121E, SRS EWEERN/NT A— 5 DK TFIZV
FTHEBRON D o7 ZOTZ LS, GFLX OHBEEWINZAL (OH), O HIZL Y
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Gatifloxacin (GFLX, AM-1155) &, 7 7 2k
W77 LBEER 3 L LRSI & TR VL A
RYMVEETH, FHOF /0L RMEETH L,
FRANCBT AR L UE, REANIIREEZEL I,
MORIFICIRINE N1k, IRAZOKEIBOHREILD
FRpACHEE SN, Folmd R 7~-8KFH L, *
)0y ZMEEOH TIREEBMREVE SN B,

AR, [R%R#H D ciprofloxacin (CPFX) #7 )V I="
LIRS A T L EOHEERIEHTAZ EICL
H, ZOBFBERINAKTT LI EFHELNIZIN, £
NPk, ¥ 0 S L HIEER & OYAHEAEMIZE LR
HOREIA TbI T B Y, FHUC L, IR T o
BEIF 0y EROVERAL o OEHE, F/00EL
HBERIORED Y 4 30V EIZE VR R EENE Y,
—%, BRIZBOT, IhOHHEBERIORH L 201350
fEgEERO—2E LT, CAYIVH 70y A=
HIFSNDB  FO—FTHDHT=F T OEFRANKEGIZ
Xy, F/0rRPE#enoxacin (ENX) ORI AMK
TTaHbIMESNTHE T,

E2¥51E, NIT, F/OorEOFBERIMIILIZ
THIEER K THILEIUE B E ORI O WT, —HOK
HEAToTERL Y, ATk, HIEEA & L CIHBfE
FISHE OB W KE L7 L 3= 441 [Al (OH),]
Z, FMMPEERE LTI AF Y VR, B
BANEFEBE 2B 5 GFLX Ol A B 52 [ OFR kit

KEEILT L I = 4,

VAFT ORIV VWLDEEZ LT,

YAFT L, ARNE)TE
WRIET, INHEFOBFRICL A2 EE LRI L, £
7:8 i, therapeutic drug monitoring (TDM) O#i
s, ¥/ rEOMPREOHEICNDLLIEDL L
T, MERHPIREOHEOHRBES RIS A TS, 22
T, KRHERTIE, BRI L DMERPEYIRE O
DWT L THEN L 72,

. EBRMERVFHE

1. WBRHEA M OV HUH

FRPR BRI BT AR EAI L LT, GFLX 100mg &
(FHE3EE Lot No. S240090) % Hlv7-, AHEANL,
14e I GFLX AR & LCT100mg %2 GAH T 2 #AITH
%o Al (OH)y (HARHER ), 99 %Mk (3444 55 AH
5, YAFT L (FH A v M) 200mgFEEA I AT T
£ - E—FyL8EMNILZFNFREALEH L. 7
Mgl L 72 GFLX #2#84h (Lot No. G145331) &
OREdEYE AM-1202 (Lot No. K285314) 14, &
MBIECTHER Lz, 7T P P VIR 7 o< b
77 74— (HPLC) HzM&ftsnsn, 1-47%5 02
VWECBEFF)TLIEAF o RT =20 NI T T 4 —

Aa R blh s, FRAEREALMH L, Tofo
ARF L& THWROFF han AT L 720
2. WERE

WERE TR 20~ 22 1% (PR, 21 £0.9
%), HE173~18lcm (176 +3cm), 1A 69~ 78kg

* T 105-8461  HULUHRIEIX UHIAE 3-25-8
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(72 + 3kg) DEFHRAB 64T, HEIZELL, &

BoBHM, WE, EHOWHEZLZLSIIowTHy e«
ZULET, EHICLIVMELLEHEETH D, HHRE

IR EEESERN K FAREREY Y Y 5 — 2B THER
RTINS 2 0 L,  (GBRIE SR Al 28
EBEL L CHEETHDLZ L ERLT,

3. BRREER Y Y a—

ARERLHE T ~ T3, SHMTHBREEZELH—O
REXIT-72. $4bL, HIHTIEIGFLX 100mg 5t
2T IR L, FTHTIEHZEDGFLX & Al (OH),
lg # MAFARIE L, SO TIEIEEMATIZ Y X F 2 ¥
200mg $E 1 SE A RRIE L 7o, @O GFLX ZRRE L 72,
FHNZB VT, FEANIZ=IERE R 150mL ok & 4 ARSE
L7, &Moo, 6/ 8AMTH -7,

HBRE L, ABRBAAS 1 BEIAT2 O ERAE T F Tl
DIRE A, $7-HBOFE (T%108E) » 5 GFLX IkE
HAMM I COAFLEL /-, RERWMT, #HEREET
VNa—NVFEh 74 2EUHRYOER, HUIIr
fEIIEEE 35 &, MR eI AT L L7, B
FRA (E, BRI, MR, OER) ZRREERTICER L
7oo F 70, BREERTIEERD, PONCHRSEMA 24 BERILS, LK
FEMRAE ORI, ~E/7O0VCgE, ~<vbrz)y
ME,  f/bRER, HiEkE,  FHiEksE,  fRARImERK),
i LF#4E (GOT, GPT, Al-P, y-GTP, LDH,
LAP, #&EM, #LryLyy, BEHEEYLEL, #al
A7 O—), R, A/Git, BUN, JREE M#E,
Mgz L7+=r, MEEHE (Na, K, Cl), R&EE
(pH, #&f, ¥, ~wuvy/—4%r, &k (6H#H)] «
EiL7ze 5612, BRER, WOITRERL 2, 3, 4,
6, 8 MU 24MEMIZHZ 21T\, ZOMEZRHL 72, H
e AE IR L BlEFRCER L 720

4. RF OBk

GFLX B, 6 UNCAR¥E% 0.5, 1, 2, 3, 4, 6,
8, 12 M UF24 FECIEAY AmL X UWE 1| mL % 212
AERELL, ®EC L imiEx o8 L7 —4, GFLXIk
FHT, WWOICARIERO0~2, 2~4, 4~6, 6~8, 8~12,
12~24 KU 24~48 MM CTHIRL, FhEFNEELNE
L7k, Z0O—& (10mL) ML 7z, Z s FHE,
WAL D R E R LT, AHEEGAAHRER
it s ¥ —~Hik L, SHEET-20CLL N TRAFL
725

5. G

Mmigh REMERRE L, SHEksro~x 77
(HPLC) &7 12 & DllsE L 720 IR OMEE P i R O %
(&, MERRESHEICHE L 7,

6. FEM)HE R 1) BT

FERAL PR AR A & L CORL 72,

KR O M L MR YR IZ oW, EWE)

REFRHTY 7 P PAG-CP®™ X W 24T o 720 i
B (Cmax) KU Cmax F:ZFEH (Tmax) (&, FEillfE &
DRD7zo HEM (6~24 KR 12B1F 2 IMiE K OMEE
BEORNH—BERER2S, RASEERECLVEYD
HEEEEY (kel) #3RKo, FEM (T..) #EHLZ
[T..=0.693/kel], F72, 0~24 BpfE o ME & O HETR
RORE—RE RS T (AUC ) 2EREICEIVE
WL, %55 24 BERIC B B IM7E M O R b i FE B R 16
(C) kel THREL7:MEAR AUC, » IIIIZ A Z EICE D
[REEE £ THOAUC, & kKd 72 [AUC, .=AUC, s + Cu/
kello 2512, 5% (D) # AUC, . CTHTAHI LI &
WE»Foeg s )75 A (CL/F) #ko7: [CL./
F=D/AUC, -], AT onfEE (VAd/F) 1§, CL./
FIZHEREEHE £ TOFEREREIEE (MRT, ) %L 52
ElZXhEHR LS [VAd/F=CL/F - MRT,...]»

7. FERTFERSEAT

EYEE RN/ 8T A — Z 12O W T R E ST 21T
WV, FOMRNEETHLHEITIEE 52 Dunnett 0%
EIBICL WO E AT L7, AEKEIS% L
L7,

I. # E S

1. "&k

KRBT, MEICRRERT S EEZOLNBEEH
IO N o7,

F7, BRRBRICBWT, MEBEORFELEIIED S
nhhoil,

2. MiEHEE

GFLX 200mg ® HMARIER:, HIZHEED GFLX &
Al (OH), 1gF7/ldv A+ 200mg OFFHERIZBT
5, IMiEPRECKREERR L Fig. 1IRT, $72, M
HHEEEE, OB SN EYRERN ST A -5 %
Table 112377,

HMAR#E RO Cmax 1.71 pg/mL R UTAUC, . 14.4
xg - h/mLi%, Al (OH), oftHIZ& Y, 0.75 ug/mL
BOT79 pg-h/mL~E 2R EATEIAET L7 — 7,
T.. 6.88 K%, Al (OH), DHFRIZ LY 7.50KMA~NE
AEICERLZZ, T L, Y AFYCOHTIEZ
NZFN1.72 pg/mL K 13.4 g - h/mL i N2 6.68 B
MThh, HEBEIEDONL»>7:0 —F, Al (OH), F
72E T AF T oREICEER %, Tmaxid1.25~2.08
BETHhY, Ziidnhror, $72, Al (OH), DM
&Y, Vd/Fi31.90%54.21 L/kg, CL./FiX235
A5 450mL/min~N&, FNENEEIHIMLA, ¥
AFTOBHTIE, FNEFN2.00 L/kg, 253mL/min
T, Tltidhnroi,

3. MEWE R

GFLX 200mg o HHAR#ER, W IZHEEOGFLX &
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Al (OH), 1g 723y xFY > 200mg OHEBFIZBIT HHEICERLZ, JHIZHL, P AFTOfHTE
%, WEEREE{LAEERSE Fig. 212577, $7:, M Cmax (3 1.60 xg/mL Td 1) HMARER & 2 L%
TR D S E I SN YRR /ST A -5 & 7=#%, AUC, KO T .1 3#FN£19.47 ng-h/mL R
Table 1127”7, 7048 &, FAELMEMAR OGN, —F, Tmaxlid

HOMARSERE O Cmax 1.35 g/mL KR UFAUC, ... 6.55 ng- Al (OH), F7213 3 A F Y v O AIZEHR AR < 1.50~2.17
h/mLiZ, Al (OH), oMLY, 0.36 ng/mL R FHITH Y, BibiEhh o7,

3.88 ug - h/mL~NEFNFNFEICKT L, —7, 4. R R
T.. 4.66K5IE, Al (OH), OPFHIZL Y 9.63 ke~ & GFLX 200mg o Hghk#, f 0712 &0 GFLX &
2,577
2.5 T
2—
—0— Gatifloxacin alone :EJ —O— Gatifloxacin alone
—~ 2 ~
) on
%0 —e— With AI(OH)3 15 —&— With AI(OH)3
215 —a—  With cimetidine g 1 —&—  With cimetidine
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Fig. 1. Concentrations of gatifloxacin in serum Fig. 2. Concentrations of gatifloxacin in saliva following

following oral administration of 200 mg of
gatifloxacin alone, 200 mg of gatifloxacin with 1 g
of aluminum hydroxide, and 200 mg of gatifloxacin
1 h after 200 mg of cimetidine in humans.

Each point represents the mean and SD (n=6).

oral administration of 200 mg of gatifloxacin alone,

200 mg of gatifloxacin with 1 g of aluminum hydroxide,
and 200 mg of gatifloxacin 1 h after 200 mg of
cimetidine in humans.

Each point represents the mean and SD (n=6).

Table 1. Pharmacokinetic parameters of gatifloxacin following oral administration of 200
mg of gatifloxacin alone, 200 mg of gatifloxacin with 1 g of aluminum hydroxide,
and 200 mg of gatifloxacin 1 h after 200 mg of cimetidine in humans

Parameter Gatifloxacin alone With Al (OH); With cimetidine
Serum
Cmax (pg/mL) 1.71 £0.30 0.75+0.16* 1.72+0.34
Tmax (h) 1.50 +£0.84 2.08+1.28 1.25+0.61
T, . (h) 6.88 +0.75 7.50+0.84* 6.68 +0.63
AUC, = (pg+-h/mL) 14.4+1.7 7.79+2.10* 13.4%+2.0
Vd/F (L/kg) 1.90+0.21 4.21+1.00* 2.00+0.35
CL+/F (mL/ min) 235+31 450 £98* 25337
Saliva
Cmax (pg/mL) 1.35+0.40 0.36 £0.14* 1.60 £ 0.58
Tmax (h) 2.00 £0.89 2.17+0.98 1.50+0.55
T (h) 4.66 +0.83 9.63+1.68* 7.04 +1.39*
AUC, (pg-h/mL) 6.55+1.38 3.88+0.76* 9.47+ 1.20*

Urinary excretion of unchanged drug

(% of dose, 0~48 h) 72.5%7.9 42.3+£7.8" 67.7+ 3.6

Each value represents the mean and SD (n=6).
*Statistically different from the control group (gatifloxacin alone) (P <0.01)
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Al (OH). 1g¥7:133 A5~ 200mg ORI IZ B
B, RIPREACRIRRE R OB REIR h AR Z (LR HEER % Fig.
IR T, BHIIBWT, HEWIIIRER 24 M TIC#
DRETPEM S 472, GFLX AREZ 48 $ TOR T
KELRHERS (Table 1) &, HMIRERD 72.5 %12
L, Al (OH), O HIZX D 42.3 % ~NEHEIZIKT L
2o THAZHL, Y AFTUOBHTIZ6T.T%THD,
Tl o 72,

m =% &

F 00 APHEOEBERILA, TLIZT LT
B~ 74T LhEOEEAF % GCHIEER & OFEH
IR TFF2Z 8L HMONTHSE N ZOEK
ELT, IhoiilELEmitrinxL—vaic
LHEETEEGEROER" " -, HLENpHO ERIZ X
LEDOEREI T, B T~OHIEEROWAES A
EZRAOHNTWV L, FiBOERERTH S GFLX 12201 T
LFEBELRRPUE P EZ SN, #2C, 4RHdkc L,
Al (OH),, IZ AL (OH), Ot & LTIL b T
WHEAY IVH, 70y —Thb, Y AFI IO
TREF O GIER I 2T EEE2 R L7,

GFLX 200mg O HMARER 2 BT B EE81E, BEICHR
HINTV L5 T HERRRER 2B 2 i 1S —3 L

Tw7z, Al (OH), 1gO[IEAREIZ L b,  IMiEH o Cmax
307 Gatifloxacin alone With AI(OH)3
T
400 —
5 rl
E
<300
<
E 1
E .
g 200 ]
S [
100 — /
0 .[Liﬁb-

12 24 48 0 6

mg of cimetidine in humans.
Each point represents the mean and SD (n=6).

12

1356 %, AUC, 1346 %, HRESISERE T TORFFK
ZALRPEM 342 % FNFIKT L, $72, VAd/F R
UCL/FEZ#NnZ#N122%, 91 %¥hnL7z, Zho#E
PEEGRH /8T X — 5 OZALIE TS RICEDK T (2
INFHHETEBLDEEZ OGN, — %I, BERIZBW
T, ThIZTLEEOHEEANC L 2RIUE T ORE I,
CPFX, norfloxacin (NFLX) TkZX <, fleroxacin
(FLRX) TldlZE A LEE s NT, ofloxacin (OFLX)
EZomEE s s”, GFLX OIRIUE FIZOFLX & 13T
[ HRETH -7,

—Ji, VATV OMEIIBCTE, MiEhiRE s
LEW SN HEYEERN /ST A =%, FOICRPRE
EEFEER TN TR BT, A F Y Ik BGFLX
DBBERNANDLB LB DEEZ LN, VX
F U 13 200mg O IREZELCH RIS N, 1~3 8
BB TERSWE 90 %LL EIHIL, B L A5
F3HLIENPHESN TV AEY, 4EIORERIZ B VT,
AT T BRI B A GFLX @ Tmax 13 1.25 B ©
HoHZ LN, GFLX ORIz BVT, HH®pHA
EALTVRZ LTSRS NS, —F, GFLX % &
LH R O EEWELAEMTHY, %I pH A
SHEMEEI AT LI, FOBRMBEIEBICKT
Tho PAFY VBRABFIZBWT, GFLX OWRIUE T2
AONL o722 s, BNpHD EHIZ X 5B
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Fig. 3. Concentrations in urine and cumulative urinary recovery of gatifloxacin following oral administration of 200 mg of
gatifloxacin alone, 200 mg of gatifloxacin with 1 g of aluminum hydroxide, and 200 mg of gatifloxacin I h after 200
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Effects of aluminum hydroxide and cimetidine
on the pharmacokinetics of gatifloxacin in healthy humans

Kohya Shiba
The Second Department of Internal Medicine,
Jikei University School of Medicine

3-25-8 Nishi-shinbashi, Minato-ku, Tokyo 105-8461, Japan
We investigated the effects of dried aluminum hydroxide gel [Al (OH),] and cimetidine on
the pharmacokinetics of gatifloxacin (GFLX), a new quinolone, in six healthy male volunteers.
Fasting subjects ingested 200 mg of GFLX alone, 200 mg of GFLX with 1 g of Al (OH),, and
200 mg of cimetidine followed by 200 mg of GFLX one hour later. The serum and salivary

concentrations and the urinary excretion of GFLX were analyzed pharmacokinetically.

The peak serum concentration and the area under the serum concentration-time curve of GFLX
were reduced by the concurrent administration of Al (OH), from 1.71 to 0.75 xg/mL, and from
14.4 to 7.79 pg-h/mL respectively. The salivary peak concentration and the area under the
salivary concentration-time curve also decreased, from 1.35 to 0.36 xg/mL, and from 6.55 to
3.88 ng-h/mL, respectively. This change in salivary profile thus closely corresponded to the
serum profile. Furthermore, urinary excretion of GFLX over 48 h decreased from 72.5% to 42.3%.
On the other hand, no reduction of these pharmacokinetic parameters was found when cimetidine
was ingested prior to GFLX. These results indicate that Al (OH), reduced the absorption of
GFLX by half, but that cimetidine had no effect on the pharmacokinetics of GFLX.

In conclusion, in clinical use GFLX can be co-administered with cimetidine, but not with an

antacid containing aluminum.

#, M Ho 2w amss
YAl cimetidine O F BRI WLIIHIER o JERE 56400
HHER IZ DWW T OGS, RFDH WA 107 : 588~



