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Abstract: Pharmacokinetics of norfloxacin nicotinate in Songpu mirror carp (Cyprinus carpio specularis)
was studied in this experiment. Integrated mere aggregation method and two-step method were employed,
and fifty-four Songpu mirror carps were divided into three groups randomly and orally administered with
norfloxacin nicotinate in a single dose of 10, 30, or 60 mg/kg. Then fish in each dose group were divided into
three groups, and blood was collected 0.25, 0.5, 0.75, 1, 1.5, 2, 4, 6, 8, 12, 24, 36, 48, 72 h after
administration, and fish were kept alive during the whole process. The concentration of norfloxacin was

determined by high performance liquid chromatography (HPLC), and the pharmacokinetics of norfloxacin
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nicotinate in plasma was analyzed by 3p97. The results showed that R? approached 1 in the norfloxacin

concentration range of 0.1 to 100 mg/L (Fig.2), and the average recovery was ranged from 97.26% to 99.06%

in different concentrations (Table 1). After a single oral administration of three doses respectively, the

concentrations versus time of norfloxacin in plasma (Fig. 3) were all well described by a two-department

open model with first-order absorption. The absorption half-lives (tj,) were 0.165, 0.061, and 0.043 h,

respectively; the elimination half-lives (t;,p) were 18.282, 29.969, and 42.051 h, respectively; the peak times

(Tmax) were 0.333, 0.327, and 0.302 h, respectively; the maximum contents (C.x) were 4.780, 6.247, and

12.689 mg/L, respectively; the areas under concentration-time curve (AUC) were 32.698, 53.015, and

174.998 mg-h/L, respectively; the apparent volumes of distribution (V,) were 1.044, 4.347, and 4.561 L/kg,

respectively (Table 2). The results show that with the increase of dose, the absorption and elimination rate of

norfloxacin was accelerated, and the pharmacokinetics was significantly influenced by dosage.

Key words: Norfloxacin nicotinate; Songpu mirror carp (Cyprinus carpio specularis); Pharmacokinetics

TR P £ (norfloxacin nicotinate), X
LI WIRIR, 731N CoHasFN4Os, &1
FIP A (norfloxacin, NFX) FIHER (nicotinic
acid, NA) [WZ554) (Soback etal. 1994). 1F
o AR IR YU 25, W B BB
WG BUBERE o, J6A8 XN 21 (Vancutsem
et al. 1990, XIFH Y145 2008) AL, HHIT
25°CHIER AN 0.027%, KitEzE, FEUL
PRI BERAG,  — BRI 203G WD B e
o MHRR VTP AL v b B IR £R K
WEELF, 25 CHIERREE N 27%, HEPIA R
R AR 7K = SR A 2] T2 KNV, Jf B3k
T 2013 4 9 AR AN BT E AR P 2
B 1997 T SCFHCREK T R D 2
N CEHATTZ M HR CE—HD).

Soback % (1994) &t v b 2 HEAN
AEWIAR N S S R g3 B GO D AR, 259
TEARN AT A WIESRVD A2 o BAR TR SRV AR K
LR NI 23 R AR 2 kiE, HE
HurAik, DMHERRE RS2 )G, Wb 2
TERAEZNEN I 298 b b . T 259
PEANE], 25 AR J5 A 80853 LR I
WP R AR S AR 22, T 30
eV RN B 253 22 R R AR AR AL (L5 5%
2003) . W FUMHPR i b Bt N KAk N e
2B 2L, X TR S A AR A AR

HAERE L Ekbrdpiad it T H%
H BIFIFRIE AT, 257 m s HIA
LR . 255 (2009) 5 AL 2557
T YITE YR A 25 ) AR E A RO

ARSI 4 MLLE (60 mg/kg).
(30 mg/kg). & (10 mg/kg) FIELZy, K
PRI AR IE N VAT R, IR i D
SEAEIK = FRBEHT S B FAH 8% i ( Cyprinus carpio
specularis) 1AW 2582 EATHESL, LURTES:
BT VAR, AR S 27l IR
WD B 25 B SRR AT L T, AR
SLAE A R B S5 5 B 2 b 1 R AE H 2 iRk S
%,

1 MES5H%

1.1

SIS A0 RV B L £ BRI VLK P2 B 9T R 22
AKPEREG P, /AT (82041 +£75.51) g (n=
54) LR AE HMEM KA GI AT, SE I A
FREReh A, RFPKIRAE (20£0.5) C, L
BFE 7 d, R A SERIEDRL, ORAESES
&N SR AAT o AR IE ST T 24 h 457,
S I T AP

WD AR UES: SR 99.5%, [ Dr.
Ehrenstorfer 427, #lt5 10214; MHER T WIS A
JBr: i 98%, LT rE LD EI A PR A



134 B UKAE: MRS R AERNH BB Y K 23 AT - 105+

mAEr, ErAES 251302012, DU TR IRARAE
R WRIRY N bTal, LM tikal. Rk
CNEMEH], A 1000 ml ZJEH I 8 ml 50%h
1% o 1015 R I #22 U-3000 1 0B (0 3% 4 (35
[# ThermoFisher A ), (il Symmetry™
CI18 #F (5 um, 4.6 mm x 150 mm).
1.2 BHE5RFE

S 3L 10,30 F1160 mg/kg 3 MA 27,
R 18 Ffa, BEML N T 11 11141,
94l 6 Bt HIR NGRS R S, KH
TR AR (XA 1979), &5l&=
HWFETT R, THZMNTEHH)E 025, 1. 4.
12, 48 h, 41T 0.5, 1.5, 6. 24, 72 h, III
41T 0.75. 2+ 8. 36 h fESLI A AR A MK
0.5 ml (JES 250 3%0 AT ZBNIEYE), RFIK
RFEHT G I 75% RS AR Bk T B BT 2477
B, FEAERAE G i AT LA LAk, i FE
il 4 000 r/min 2.0 10 min Ji, B EE 132 & T
- 20°CUKFE T ORAT
1.3 FEAnATALER

M = 20°CORFE I MR FE 5, RS T
B SRR R G F55), KGR 200 pl T 2 ml B0
B, N 1 ml BRAE 2, 2 000 r/min PR =
¥% 10 min J5, 4 500 r/min 5.0 5 min, B _EV
WHNAGE 2 ml B0 . TEE P RO
1 ml FRAL 215, 2 000 r/min JiEi 7 % 10 min )5,
4 500 r/min 0> 5 min, &S IHFPIR EIER, T
45°C FEWRT . BRI 1 ml B, I
1 ml iF C4ERRAE, 2 000 r/min JiE#A 75 % 10 min
J&» 4500 r/min 20> 2 min, /2L 0.45 um
FWEK (polyethersulfone, PES) /K &R EkL 51+
.
14 @it Ms

FENAH I AARREL 50 95 2 50T HEm
MR DU T IR IAAR N 3.22 ¢ DU T3
RALEAA T 1000 ml K ECHTT R, FHBERR 1
pH % 3.0, £ 1.0 ml/min, #HiF 40°C, A
C18 {4 kF (5 um, 4.6 mm x 150 mm) 75,
AP KN 278 nm

1.5 FriEdZLH

PERFAR T VD R AR AESL 0.002 g T
10 ml =N, IGRAIARE AR I e A R 2,
BLflpL 200 mg/L HIFRHERE A, T 4°CUKER
WENCLRAT o A I SR S AR s B B BT 75 R 5 1)
FRERE R o

HEAS I UG 0 BARHERE 258, FH IR BhAH
WEVRARBERE 1004 504 20 104 5. 1. 0.5, 0.1,
0.05. 0.01 mg/L HIARIEN W, EAXas kgl
BB, 20 MIEERE 20 plo DABERERRE SR
HREARAR (%), DAETBUAPALER (y), 73
LRPERNH TR
1.6 [EDBCERFIHRE 2% BRI

9 AN 200 wl 25 FHILZEAE S P 2 ml
B, BENL A 3 4L, AN 2. 20.
200 mg/L I EFRHEMR 50 ul, B4 3
1To HHE—BUN R, 3 RURE S AT A 2 0 7 2
BT ARBR S, 5 A6 N INbR IR 23530 0 0.1 1,
10 mg/L. SR vHE &A1 P3 Rl

B bR ALAE R RN A e 3 ik, 1
—JAWNARIRNE 3 K, AN FIRERE T
FES AR bR i 22 H AR H RS 26 1
1.7 HiEAbE

FRUEMIZE . 24-1 il 28K ] Microsoft Excel
BAFezdls ARG RS0 EAAH
3p97 AT ALBE .

2 R

2.1 Fni hak R A R

B 1R 2 43 A v R R b U i S P R
PrfE gk Bl TR IR TEXTRR, ot RIS,
HUEITE 7.4 min 2247 (B Do IR R
0.01 ~ 100 mg/L Ju il N MR R RAF (K 2),
U, AR [RETT A y = 2.003 7x + 0.203
4, ROIET 1o N HASLI @7k, Ll
i 3 A5 SELR M I 2k A I PR BB
S 2011), v B i 2R oo S v B R I PR
>4 0.003 3 mg/L.
22 PIWEREEERE ALBT 01,1 H



* 106 *

2424 E Chinese Journal of Zoology 50 %

9.0
8.0

6.0

4.0

S A

Milli absorbance unit (mAU)

0.0

-2.0

J\

0.0 1.0 2.0 3.0 4.0

5.0 6.0 7.0 8.0 9.0 10.0

[ [1] Time (min)
Bl HEEPE (NFX) Wit

Fig. 1 High performance liquid chromatography chromatogram of norfloxacin (NFX) standard

mAU = AU/1000, AU &R ICRE 54T “a” i i aiab B i, HHIgmf a2 7.397 min.

mAU = AU/1000, AU means absorbance unit; Peak “a” means norfloxacin, the peak time is 7.397 min.
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Fig. 2 Standard curve of norfloxacin (NFX)
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Table 1  Norfloxacin recovery in plasma of Cyprinus carpio specularis

HIKE (mg/L) [ (%) PR (%)
Added concentration Recovery Average recovery
99.38
0.1 99.55 99.06 + 0.70
98.26
98.57
1.0 97.61 98.23 +0.54
98.50
96.18
10.0 97.29 97.26 +1.07
98.32
21
18 k —e— 10 mg/kg 714l Dose group of 10 mg/kg
2
Eué 15 I —&— 30 mg/kg it 4] Dose group of 30 mg/kg
B2E 124 —a— 60 mg/kg 14l Dose group of 60 mg/kg
=5 0
2
=
57
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24
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Fig. 3 Norfloxacin (NFX) concentrations in plasma of Cyprinus carpio specularis
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Table 2 Pharmacokinetic parameters of norfloxacin after oral administration in plasma

of Cyprinus carpio specularis

ZH LA #5257 it Group at dose (mg/kg)
Parameters Unit 10 30 60
A mg/L 20.675 6.277 11.851
a 1/h 2.483 0.342 0.130
B mg/L 1.121 0.816 1.401
B 1/h 0.038 0.023 0.016
ka 1/h 4.207 11.302 16.254
T h 0.127 0.161 0.203
tina h 0.279 2.029 5.312
ting h 18.282 29.969 42.051
ti2ka h 0.165 0.061 0.043
Ka 1/h 0.321 0.061 0.029
Kio 1/h 0.293 0.130 0.075
Kiz 1/h 1.907 0.174 0.043
Auc mg-h/L 32.698 53.015 174.998
Cre L/(kg-h) 0.306 0.566 0.343
Tinax h 0.333 0.327 0.302
Cinax mg/L 4.780 6.247 12.689
Vg L/kg 1.044 4.347 4.561

A SPATRIIZINAREE o P ARG B WBRAAMFINEREE; B, WHBRERWEL ko HWRMBCEAT R T HINIE ty.
AR top. THBRAHEREN: to. WBCHHEREW]: Koy 2990 B RS B0 S 10— AHE % Ko, 2590 B RS IV BRId%

Ko, 2590 A P S B 0 2 0 — s 1% Aue. 29I Rk T B AR

WA

Cr) EFANBIEBRRE: Tomax BWERE]; Chrox WEIKEE: Vi £

A. Zero-time intercept of a distribution phase; a. Distribution rate constant; B. Zero-time intercept of an elimination phase; p. Elimination

rate constant; k,. Drug absorption rate constant; Tr. Lag time; t)5,. Distribution half-life; t; ;. Elimination half-life; t»x,.. Absorption half-life; K.

A rate constant of drug from peripheral compartment to central compartment transporter; K;o. A rate constant of drug elimination from the central

compartment; Kj,. A rate constant of drug from central compartment to the peripheral compartment transporter; Ayc. Area under

concentration-time curve; Cp). Total volume rate of elimination; Ty Peak time; Cpa. Peak concerting maximum; V4. Apparent volume of

distribution.
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FbR S AR DI RE . AR SIZI0 1 B 256 £ 7 3 44
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SIATAHY W bk TRV ] Topays IAUE
WIE Coax~ 2l HZE T IR AUC 2 SN 254
W EEZH . o, tiokas Tmaxs Conax SR
T HIRGE S, AUC N T 2540 KR
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2770, WYY AR BE XS (Penaeus
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