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Hours after administration

Flumequine concentration (meanzs.d.) in serum, muscle, liver and kidney of orange-

spotted grouper Epinephelus coioides after a single intravenous injection at dose of 20 mg/kg

b.w.

ZE-RAENEER - B EYEARANE
5> —REER » B4 4HH (Distribution phase) H3HE
BHA (Elimination phase) < By Fig.1 K Table 1 @]
A1 Flumequine fEFFARTH EA AR A - M
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Table 1.

AR 1.3 A1 23 h o BESREEYI(E SR A L BERRE
R ZFTE/KIENIE -

Pharmacokinetic values of two-compartment open model for

flumequine in spotted-orange grouper Epinephelus coioides after a single
intravenous injection at a dose of 20 mg/kg b.w. (n=18).

Parameter Value
Tax (R) 0

Conax (1g/mi) 42.3
tiao ( 0.3
tp (h 10.5
Cly (l/kg-day) 2.01

V. (Ikg) 0.5

V., (l/kg) 1.2
AUC (pg-h/mi) 249

Toae Time for concentration maximum of the absorption curve.

max-

G

max*

: Concentration at the maximum of the absorption curve.

tiao-p: Half-lives of the drug in the different phases of drug elimination.

Cly: Total systemic clearance.

V.: Apparent volume of the central compartment.

V..: Apparent volume of distribution at steady state.

AUC: Area under the drug-concentration curve.

TR HE

BL 20 mg/kg faBSE/KEER Flumequine ¥fEf
HOPLEITE A VY K D HAA 5 - SRR  HIL
A ~ RN A S ~ AT B BERRIRYL AN Fig. 2 AR
R o EHIEIH AT o SEY{E SRR NI - RS T RIR
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4.6 pg/g ~ 5.0 pg/g 1 7.3 pg/g>

FE (Cy. in~Ca mad 23RS 2.0~6.9 pg/ml - 2.0~7.2

ug/g -~ 2.1~8.4 pg/g 1 3.1~11.6 ug/g (Table 2) - £
FAFR R EEYITE RS & AR A B B R B A B B

YR TR AR T TAIE - DA B R - ORI
figk ~ MBI - 53705 785 ng-h/g ~ 502 pg-h/g
424 pg-h/ml F1 413 pg-h/g - SEYITEABES B TPIHE

H -~ TREMR -

M (K) B 0.023~0.028 h'» HEpRPAEE
25~30h - F'WEQEU =R TIK -
=g Flumequme LA O % fa ZE RO AR RE B 5T
Elema et al.B) @7e/kiR 12°C T Bk EGERER
HEANRE R O HAES25

mg/kg R E/K - FEREUR 0 ST MR R R
fE > R = RIZ 22 %@EHK%‘E C PHRE R4
pg/mil o HERRARAEHAES 21 ho AR BER - R AR
AN - ZEYIEN N EITERAY & - 7258 RIR %R 2
FREREE B SRS E 9 M 14 ug/g- BN
Y A OAIER - iR THETH - HE
%HEF?’%?%J*;Z>BH»§>HW?>EH?* » PERR AL P B IV
2 RS & EAAR 2GS > ARG URR h HL Py B
m%ﬂ@ﬁ%xﬁ%ﬁmﬁz%ﬁ%ﬂﬂ » B FLEEY(EARIR
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concentration (meanzs.d.) in serum, muscle,

liver and kidney of orange-spotted grouper Epinephelus coioides after oral administration at
dose of 20 mg/kg b.w. for four consecutive days.

VY ~ S 1o 5%

Flumequine DIBIE 20 ppm BfESH ABLEELES
=K BEYIEITE - UL ~ FTBREL B IRAIRIL - 7347
ERPERRIEIZAN Fig. 3 AR - BN AIA - flesigey)
R R - FESERISRIG M2 - ERSERE
KB (Thy) R=K - M HAE—E=RAVKEEHIN] -
SEYHEIAE - LA ~ FFRAE gAY L - MIRERERE -
kP& 5 0.4~1.2 ug/ml ~ 0.4~0.7 pg/g ~ 0.6~1.0 ug/g

1 1.0~1.9 ng/g : MAFREEY) AR BRI T g - H
SR8 57 nghml - 43 pgh/g ~ 63 ughlg FI 99
ngh/g - REGHEYIRIFIRE S (K) & 0.049~0.061
h's HEERPAHA (6,0 B11~14 h THALISEEHIR AR
(Table 3) - i@ » (HFAY Flumequine #f Aeromonas Fl
Vibrio RIS MIERERE MIO) » 5318 0.02~3.2
Fl < 1.71 ug/mi450) o (Kt - B RE(REEIA T SE RIS
HER - AR T IR R R
2kt -
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Table 2.

Pharmacokinetic values of one-compartment open model for flumequine in serum, muscle,

liver and kidney of spotted-orange grouper Epinephelus coioides after oral administration at a dose of 20

mg/kg b.w./day for four consecutive days (n=64).

Parameter Serum Muscle Liver Kidney
AUC (ug-h/ml or g) 424 413 502 785
T, (day) 2 2 2 2
Cis max (1g /ml o1 g) 6.9 7.2 8.4 11.6
Cismin (Ug /mlor g) 2.0 2.0 2.1 3.1
Cesave (Hg /Ml Or g) 4.6 4.6 5.0 7.3
K, (h") 0.025 0.027 0.023 0.028
tye () 28 26 30 25
T, (day) 12 13 15 14

AUC: Area under the drug-concentration curve.

T..: Time required to achieve steady state for drug.

Cy max: The maximum or peak concentration at steady state.

C.. min: The minimum or trough concentration at steady state.

C,, ave: Average concentration at steady state.
K,: Estimated elimination constant.
t,» : Estimated elimination half-life.

T..: Predicted withdrawal time.

pre*

7~ EAE

ZEYRR 9% - s B Ry B 5 S T B R i
ZIMHB B Fig. 4 i Hihig TERES IS
110~ 23 F1 249 pg-h/mi > Kt » & EEER 14
VIR (F) &5 44 1 9% (Table 4) - BHR.[4%
S BT S SRR AT - BE AT Rogstad et al. (V¥ fiE £
HIBRR a4 (BB 25 & 50 mg/kg fAllgE)
RERFTHEY 40~45% ZA5RAHE - SR Elema et
al. O DUR gy Bml (RLiE & ek R R 2
WE) EITEROE BWES 25 mg/kg ARE)
A4 40% BV Al FIEEAEM - 34 > Elema et
al. B BB IRE o Sy R S RN
Bk A o SRR R T BRI R
fF LASR AT REBIEEY Flumequine 2 L%
YAl FSRER S BARRE - A 5 2 B8 R A A &

& AR R ERRAR T B AR E BT Oxolinic

acid Z OB EH 25~50 mg/kg A ERI XK
o M EAYATHRIREZ A 39~18% [HEEE
FzEEU.7 - g2 Flumequine DAZEWS /5 A% EE -
o B LB R SUR FEE R > AT AR
o ERHOKL GG BHEHAEY T HARAMEE
7 o "I, Flumequine 280 & £ 38 T L FHEYE
BHERK -

&

Flumequine #ECRAGZERIRIECHCR ELAT » TEARATH]
WBE 158 - AR - KO G EE - S0 EN
HZRIIREE 4.6 png/ml - RV MERTE B RAEY
FiERe ) - BLAEER AR RSB T
H - AN (A PTERIR ERE 7% - e B REYR
Bk B MRS ECRORR R - ANt RE R
A BEY) B E BT EIMLARG G - Bt LR
BEARER  BREYEAENEY - ERER
asHSEIA HUE » BT BIRINE AR -
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Fig. 3.  Semi-logarithmic plot of flumequine concentration (meants.d.) in serum, muscle, liver and
kidney of orange-spotted grouper Epinephelus coioides after bathing administration at dose of 20 ppm
for three consecutive days.
Table 3. Pharmacokinetic values of flumequine in spotted-orange grouper
Epinephelus coioides after bathing administration at a dose of 20 ppm for three
consecutive days {(n=21).
Parameter Serum Muscle Liver Kidney
AUC (ug-h/m/ or g) 57 43 63 99
T () 72 72 72 72
Coax (ng /ml or g 1.2 0.7 1.0 1.9
Cin (g /ml or g) 0.4 0.4 0.6 1.0
K, (h") 0.049 0.061 0.061 0.054
ty e (h) 14 1 1 13
T (day) 6 5 5 6

AUC: Area under the drug-concentration curve.
T Time for concentration maximum of the absorption curve.

max*®
Cax: The maximum or peak concentration of the absorption curve.
C.in: The minimum or trough concentration of the absorption curve.
K,: Estimated elimination constant.
ti2 . Estimated elimination half-life.

T..: Predicted withdrawal time.

pre”
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Fig. 4. Flumequine concentration (meants.d.) in serum of orange-spotted grouper Epinephelus
coioides after a single intravenous, oral and bathing administration.

Table 4  Bioavailability and area under the drug-concentration curve of flumequine in serum of
orange-spotted grouper Epinephelus coioides after a single intravenous, oral and bathing
administration (n=54).

Parameter Intravenous Oral Bathing
AUC (pg-h/ml) 249 110 23
Fx100 (%) 100 44 9

AUC: Area under the drug-concentration curve.

F: Apparent bioavailability.

el 2230
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Pharmacokinetics of Antibacterial Agents in Cultured Fish (1) —
Absorption, Distribution and Elimination of Flumequine in Orange-spotted
Grouper Epinephelus coioides After Various Routes of Administration

Abstract

The absorption, distribution and elimination of flumequine in orange-spotted grouper Epinephelus coioides were studied
after various routes of administration at 23°C. The area under the serum concentration-time curve (AUC) was 249 ug-h/m/
after the fish was given a single intravenous injection at a dose of 20 mg/kg b.w. Distribution and elimination half-life (¢,
tip) of flumequine was 0.3 and 10.5 h, respectively. The drug was absorbed and eliminated rapidly. Flumequine reached a
peak concentration (C,,,,) of 42.3 ug/m/ in serum. A steady-state level of flumequine was achieved on the 2nd day in serum,
muscle, liver and kidney of fish after four consecutive days of oral administration at dose of 20 mg/kg b.w./day, and an
average concentration (C,) of flumequine in serum was 4.6 pg/ml. The peak of flumequine concentration in serum was 1.2
pg/ml on the 3rd day after consecutive bathing administration at dose of 20 ppm for three days. The bioavailability of oral

and bathing administration was 44 and 9%, respectively.

Key word: Flumequine, Grouper Epinephelus coioides, Pharmacokinetics, Bioavailability
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