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Effects of Different Formulation Ways on Pharmacokinetics of Norfloxacin in Anguilla japonica
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Abstract [ Objective] To explore the influences of formulation ways on pharmacokinetics of drugs in aquatic animals. [ Method ] Four formula-
tions (NP, NB, NN and NL) of norfloxacin (NFX) in Anguilla japonica were studied by a single oral dose of 30 mg/kg NFX. The content of
NFX in plasma of eels was determined by UPLC-MS and computed by non-compartment model. [ Result] Pharmacokinetics parameters of NP,
NB, NN and NL showed that C,, were 1.273, 1.073, 0. 616 and 0. 094 mg/L after single drug administration 3 or 4 h; T, were 15.267,
24.887, 33.041 and 25.891 h respectively; AUC of NP was the maximum, being 22. 670 mg/ (L « h). NP: NB: NN: NL = 100% : 99% : 63% :
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13% . [ Conclusion | Different formulation ways of drugs had greater effects on the absorption and bioavailability of medicine in aquatic animals.
Key words Norfloxacin;Anguilla japonica ; Pharmacokinetics ; Sormulation ways

WD B2 (Norfloxacin, NFX) S i ME i BRZE 25, %R 2
B2 TR B AT 0o 2 R PP B A R AR R RCR,
B BT 2 L T NEX FEK 72 s vh 1 24 5027
B P T BR AL B2 WSS 4G , 7 B 17K 5™ s ) 476
NN I S RN S AN S B3 R NP S PO L
FIGOKEFURAE " 2010 4EAMFRRAT Y 1435 55 30
WIS BAE K 7 GBS — At O 2 T b i I b e
FsR) , (G HIR D S2B3 (Norfloxein powder, NP) (i filib 2 4
fiz /N BE B 71 1R F ( Norfloxcin and berberine hydrochloride
premix, NB) KB 98 70 5 v 1514 45 ( Norfloxein nicotinic sol-
uble powder, NN) FIFLER T4 F 1D &2 0] A3 ( Norfloxcin lactate
soluble powder,NL) 25 4 Fihsk 50" | 2441 30 25 8 i &2 1y 7K 72
258, BRI BRI T 2016 42 LUS 948 IL7E
ik R (A R R R SR, SR
[ 1l 300 7 2Ok A sl v 25 AR 20 0 2 1 s e B A i
MIMESE R S M, 283 a4 R s v 2L i ) 7
H A g A gy 1) 25430 072 EE , 18 1 Ryl aod b2 il 5 7y =X
KA 7K 25 i WM B RN A W R FH AR A S i
1 #R5FEZE
11 Rezhmadm  HABB AR T i o (480 £59) g, ik
BOATTE 2 N PR IR R G PR AR T d, SR AE 4 IRk R N

E&WHE

P BEAT b (R ) BB 5 (201203085 ) 5 i % 22 540 41 &
JE R 3757 B (16PZY002SFI18) ;48 1 4 B KA 4R
A (2014J01129) ,
REW(1991—) , J, LW RS FA, R LR L, HFRH @
KEHWEER, = BIRFEL, S K%, L, AEAE S
VN 3 S B R R R e

2017 =05 -31

EERN

WimBEH

(28.0£0.5)°C ,pH H7(7.04 £0.31) , RIFT 3 d {2 1 MEAT,
W ARG H A BB 2555

VYD AR A LA AR 0 0 B B AR 1, F AR
Y S AT YRR € X, PR R B AR A R A
DAV B 5 (4 245 25 7] 42 30 mg/kg MR e, 8 & i
25 257 1
1.2 AZHMEE RO RAARIRE OS2, fEh 2
0.25.0.5.1.2.3.4.6.9.15.24 36 148 h J= i ik BUfiL, 45 st
(B s 2 IE S B SRAEINL, B T 0. 1 mg/L JFFZ AH7HE % X
FE.OE T RFIRSI)E 5 000 r/min 2.0 10 min, B )2
M3EF -80 CF{fF,
1.3 HRLESKHN
1.3.1 @r4b#, H0.2 mL M3 F 10 mL 35, InA
2 mL% 0. 1% PR 50% L0, 3835 30 s, HH R 5 min,
10 000 r/min &.0> 5 min; SR )5, F 100% 2.5 — R ARBUILTE ;
B 2 RIS _BVEW, A 2 mL IE CGERT H iE 2 i
B 250 pL $2BGREHE A 750 pL 20% ) DMSO &4,
e Je F— O SR U AR pE B R
1.3.2 KGNy B A o B v 0 25 0 e 5 R R v R
AREE - B HIX (UPLC - MS) ) %, Ji s AR A, B &
0. 1% HRRIK ;B A B, 9% 0. 1% HI R K F B, (ol b
1340 C; HERE R 10 L VAR SURE 450 °C 5 21 7 3
800 L/h; 4L 50 L/h; i A4 3.2 x 107 hPa;
SR AR G
1.4 SHAERIE
1.4.1 2flbrEMZE, 7628 ALK H i A NFX, fifi Hoyk BF



76 G AR e

2017 &£

435 0.0.02.,0.20.,2.00 1 20. 00 pug/ml, 444 5 3 4N F-
17 SR 2 min Ji, 4% 1. 37 WOy i A B A B 45 L R
JEAEL, A Mass Lynx 4.0 Zxfinifth 2k I RAISC R 2L

L.4.2  MEAG AR . fE28 P PO A NFX Bife
A, B 4350 0..02.,0. 20 112,00 pg/mL, IRAJHE S 2 min
JETESL. 37 O R AR B, K IR IC SR W B, H A AERS 2 h

HEFT 1 UK, 38 6 YR, TR VR B X I Ml AL 1 P9 A% 5 R 80
BEAN B IASI 1 YR _EaA 3 Bk i 0 iy ma 2B, 3k 6 W, 3
B H AR S R85, L AR 1 o 7 AR A s A 28 a0
P A B0 Sz v BE . e MR LR 2 SO [l [l i
Ro= SR R/ FE R X 100% .,

®1 FERPERERMHTEENE

Table 1 Norfloxacin standard, formulations and their doses
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Fig.1 The ion strength comparison of four ions of norfloxacin in MS
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Fig.2 The time-concentration curve comparison of four norflox-

acin formulations in the plasma of A. japonica
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Table 2 Non-compartmental pharmacokinetic parameters of four norfloxacin formulations in A. japonica
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