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ABSTRACT: Objective To investigate the pharmacokinetics of florfenicol and its metabolic in Letaurus Punetaus
under the actual large pond farming model. Methods The experiments were carried out in 4 standardized ponds (the
area of each pond was 2300 m?) at a culture density of 1000 fishes per 666.67 m% and 3 experimental groups and 1
control group were set. The experimental groups were fed with FF at the dosage of 1.25, 2.50 and 5.00 g/kg
respectively in 4 kg of daily diet, and the control group was fed with the same amount of daily diet without FF. After
continuous feeding for 5 days, muscle, liver, and blood were collected on the 1, 2, 3, 4, 5, 6, 7, 8, 11, 14, 30, 60, 90,
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and 170 days, respectively, and the FF and FFA content in them were detected by high performance liquid

chromatography-tandem mass spectrometry (HPLC-MS/MS) and the drug-time curves were analyzed by

pharmacokinetics software PKSolver V2.0. Results

The concentration-time course of FF was described by

one-compartment model with first order absorption in the blood and two-compartment model with first order

absorption in the muscle and liver, while the concentration-time course of FFA were both described by

two-compartment model with first order absorption in the blood, muscle and liver. Conclusion FF is eliminated as

the original type, with wide distribution and the elimination rate of FF is higher than FFA. The liver can be used as

the target tissue for residue analysis.

KEY WORDS: Letaurus punetaus; florfenicol; florfenicol amine; pharmacokinetics; high performance liquid

chromatography-tandem mass spectrometry; pond conditions
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AL PEATIE PR, T ), A 50 uL D5-CAP ¥ .
15mL ZERZME . 0.45 mL Z/KLAK 5 g TOKEIERGH, e
JR2J, 8000 r/min B§.0r 5 min, W 2RI, AR
—R, AIFRERIFRA, EERTH N KT A S mL
afik, WHERA, FA S mLIEE%E, WHE 1 min, 35
2, EEINECKE, MR E S mL #.04, 4 000 r/min
B 15 min, FIEHGL 0.2 um JERS, FR0,

Q)i ik

{034 4 Infinity Lab Poroshell 120 EC-Cg(2.1 mmx
100.0 mm, 2.7 um, 3 [# Agilent 23 #]); HEi 30 °C; FshAl
AHEEK, B HI B BEFERE 10 ul; Y 0.2 mL/min; B
VLR LR 1.

Fz1 BRERREH

Table 1 Conditions of gradient elution

AT L /%
Bisf [1] /min 3% /(mL/min)

A B
0 0.2 94 6
2.00 0.2 94 6
4.00 0.2 6 94
7.00 0.2 6 94
7.10 0.2 94 6
10.00 0.2 94 6

G)BarE ik
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1.81 min, 43 R4f.
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Fig.l Chromatograms of FF and FFA
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PIRFa — Rl — E A, JROR e AR A [ S 7
B P T FE A

FRiESH

Table 2 MS parameters

A¥rfb &9 BB F(m/z) FEF(m/z) RIEHE/V Wi RE H/eV I3 B Bsf (8] /ms
336.0° -62 -14 100.0
FF 356.0
185.0 -62 -26 100.0
230.0° 62 17 100.0
FFA 248.0
130.0 62 31 100.0
D5-CAP 326.0 156.9 -60 -24 100.0
Hr R T
%3 FF 0 FFA MEMLMEE. HXRK. FHEWE. £NRN=3)
Table 3 The ranges of linearity, relevant coefficients, average recoveries, RSDs, LODs of FF and FFA (n=3)
A Hirfb &4 Mk VE FEl/(ng/mL) AR ZRE r NN AR R R 22 /% KRR/ (ng/kg)
FF 1.0~500.0 0.998 97.8%~107% 4.36 0.2
NG|
FFA 1.0~500.0 0.997 75.9%~83.4% 4.77 0.3
FF 1.0~500.0 0.999 87.5%~99.9% 6.63 0.2
JHF I
FFA 1.0~500.0 0.998 65.7%~79.1% 9.28 0.3
FF 1.0~500.0 0.998 81.3%~88.8% 4.69 0.2
I3
FFA 1.0~500.0 0.997 61.3%~70.1% 6.88 0.3
4 TEFEXHTEEREERSIXNEMEAARNNESH(1=10)
Table 4 Phamacokinetic parameters of FF at different doses in tissues of Letaurus punetaus (n=10)
) fEFIHE(1.25 g/kg) th 4 (2.50 g/kg) FFIE(5.00 g/kg)
SR EEDA — — — — — —
L JE JilIR7i3 NG| JHE (IR iz HERE JI(1%7:3
A pg/mL 5.59 1.92 — 2.39 1.00 — 1.38 1.62 —
o 1/d 0.526 5.16 — 0.351 1.70 — 2.07 0.419 —
B pg/mL 1.78 3.07 3.35 1.42 1.87 1.00 2.12 0.638 1.62
p 1/d 0.0452 2.41 0.427 0.0169 0.123 0.0592 0.0581 0.0967 0.108
ka 1/d 0.527 12.3 7.35 0.353 3.02 1.00 4.18 0.437 2.99
k10 1/d 0.450 5.19 — 0.302 0.123 — 1.03 0.409 —
k12 1/d 0.0683  1.49*107 0.0466  3.57*10" — 0.983 7.73%10° —
k21 1/d 0.0528 2.41 — 0.0197 1.70 — 0.117 0.0991 —
ta d 1.32 0.134 — 1.97 0.409 — 0.334 1.65 —
tip d 0.288 15.3 1.62 5.65 41.0 11.7 7.17 11.9 6.39
t2ka d 1.31 0.0564 0.0943 1.96 0.229 0.691 0.166 1.59 0.232
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k4
IR (1.25 g/kg) il (2.50 g/kg) I (5.00 g/kg)
S8 HfL
NG| JHIE MR M JHIE MR NG| JH1E JiR:3
V/IF (mg/kg)/(ng/mL) 243 470 2.32 3.07 2.78 2.85 1.39 1.50 1.32
CL/F (mg/kg)/(ng/mLyd  0.109 0.244 0.989 0.924 0.341 0.199 0.0144 0.0612 0.0188
Tmax d 5.24 3.12 3.48 425 3.52 3.93 4.41 3.22 3.28
Cmax ng/mL 3.82%¥10°  2.83*10° 6.06*10° 4.05%10° 1.57%10* 6.58%10° 5.65%10° 2.52*10* 7.60*10°
AUC 0-t ng/mL*d 2.18%10°  1.03*10°  2.39%10* 4.90%10* 1.19%¥10° 2.14*10* 6.32*10° 1.59*10° 3.68*10*
AUC 0-inf ng/mL*d 2.28*%10*  1.03*10° 2.53*10* 5.41*10* 1.47*10° 2.52*%10* 6.95%10° 1.63*10° 5.32%10*
AUMC ng/mL*d*2 1.60%10°  2.81*10* 6.26%10* 7.57*10° 1.24*10° 1.79%10° 6.52*10* 8.05*10° 4.98*10°
MRT d 5.67 0.274 2.40 12.6 8.07 6.22 9.05 4.06 8.95

TE: A FoR A M ZE IR s o 7R A0 A TR AR H B, B 2R TH BRAH I N BRI ; B 7R T B T R 3 5, Ka 3278 25 W0 GH % 30 K10 R
25 A = BRI, K12 FORZY A PR B R E N - GEs R, K21 IR AR E RIS B —GEE R . TR
Oy ATHAETEIA; 1105 THERARLZEIA; 1100 SR T/, V/F FOR B A AL CL/F Fom iR, Tmax F/R kR A]; Cmax FoR kg
WBE; AUC 0-t FR 201 28 T 1AL, AUMC 7R AUC 5 R] 9 IR A, MRT Z7R-F- 2435 B s [a] .

x5 TRFEFHTEARRERERSNEMENBGRHNIFSH(0=10)

Table 5 Phamacokinetic parameters of FFA at different doses in tissues of Letaurus punetaus (n=10)

A (1.25 g/kg) HRFE(2.50 g/kg) F 77 HE(5.00 g/kg)
ZH AL
WL JHE 1R7(3 WL JHE 11711 NS JHE 1ML ¥
A pg/mL 0.132 0.0847 0.157 0.283 0.533 0.105 0.428 0.110 0.157
o 1/d 0.210 0.173 0.437 0.224 0.980 0.442 0.216 0.421 0.500
B pg/mL 0.171 0.207 0.333 0.826 0.340 0.301 0.658 0.442 0.204
Vi 1/d 0.0592 0.0384 0.0112  0.00211  0.0145 0.0403 0.0105 0.0536 0.0321
ka 1/d 0.218 1.42 0.454 0.234 0.986 0.484 0.224 0.441 0.551
k10 1/d 0.101 0.173 0.146  1.46%*10*  0.131 0.0123 0.124 0.400 0.0274
k12 1/d 0.103  8.92%¥10°  0.268 0.223 0.755 0.416 0.0840 0.0179 0.465
k21 1/d 0.0123  3.83*10°  0.0333  1.53*10°  0.109 0.0145 0.0183 0.0563  7.34*10°
ti2a d 3.30 4.00 1.59 3.09 0.707 1.57 3.21 1.65 1.39
tig d 11.7 18.1 62.0 49.3 47.9 87.2 65.7 82.9 172
tioka d 3.18 0.0489 1.53 2.96 0.703 1.43 3.09 1.57 1.26
V/IF (mg/kg)/(ng/mL)  0.0475 0.0299 0.0401 0.0413 0.0146 0.0529 0.0604 0.0194 0.0681
CL/F  (mg/kg)/(ng/mL)/d 4.80%10° 5.17%10° 5.87*10° 6.05%10° 1.90*10° 6.51*10* 7.51%10° 7.76*10° 1.87%107
Tmax d 6.07 432 3.07 6.68 4.15 3.14 6.96 4.93 3.85
Cmax ng/mL 202 793 243 457 1.36*%10° 371 637 1.95%10° 572
AUC 0+ ng/mL*d 4.17%10°  4.81*10° 3.82*10° 6.73*10°  1.11*10* 4.67*10° 1.23*10* 1.27%10* 4.67*10°
AUCOinf ng/mL*d 5.21%10°  4.83*10°  4.26%10° 8.26*10° 2.63*10* 7.69*10* 1.33*10*° 1.29*10* 5.35%10°
AUMC ng/mL*d"2 5.06%¥10°  2.83*10° 2.73*10° 8.26*10" 1.63*10° 1.86*10° 6.57*10° 7.17*10* 1.26%10°
MRT d 95.7 5.85 63.3 9.99%10° 60.9 2.42%10° 48.1 4.96 2.35%10°

TE: #2505 LR 4 P,
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#z 6 AEFIEHMGT FF F1 FFA 7E3E = X R il K A & B 40 S 25490 7K B Fn At ig) < R 75 #2(n=10)

Table 6 Equation of drug concentration and time of FF and FFA at different doses in tissues of Letaurus punetaus (n=10)

2R IR ) 56 2R 5

FF

FFA

C=5.59¢"70+1.78e 0042 07!
C=2.39¢ 0351141 4000169 0353t
C=1.38e207140 12 00581t_o-4.18t
C=1.92¢1043 (7e 241123
C=1.00e"7041 870 123t_g302t
C=1.62"4"+0.638¢ "¢ 04"
=335 e
C=1 .OO(e""OS”‘.e'LOOl)

C=1.62(e™ 10829

C=0.132¢"21940.171¢ 0092 0218
C=0.283e02244(). 8200021 1t_g:0.234
C=0.428¢21011().658¢ 00105t g 0-224¢
C=0.0847¢"77'+0.207¢ 08¢ 142
C=0.533e98041(). 340 00145t 0-986t
C=0.110e"%4+0.442¢ 00536_g 0441t
C=0.157¢%47+0.333¢ 0! 12043
C=0.105¢"44214() 3] 0040310484t

C=0.1 57e—0.500t+0'204e—0.0321&_e—0.551!
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ZiE bl
A (1.25 g/kg)
WP Rl (2.50 g/kg)
Tl (5.00 g/kg)
57 (1.25 g/kg)
JF I I (2.50 g/kg)
A (5.00 g/kg)
A (1.25 g/kg)
it 3 (2.50 g/kg)
R (5.00 g/kg)
4 T

4.1 FF K FFA 7l & Ak AR B D F4FE

ARG IEAE T PR R IE SR AR, SR FH R RBOR
HISEBRAE P25 7=, BFSE FF AR 9 FRA 7EBE 5
Y RHnARN 2 T . AP FF 254830 1
SRR — W — 22 FF RO, i JEF AR K JULIAS 45
B PO, X 528y iR A R K 2 B
2, WL H SR R 40 2 B R S S TR e — 8L A
i AR A AEUTIE 50 cmx80 em AR IR T, RA O
TE RN TE ST 2 FhEA25 07 FSE FF 7ERR YN 68 A 79 25 50
2, MR RO S 2T BERTT & S TR, LR
SHEVEEAT A — S PR, AT 1 m? B R A
rh, SR FHBAR I R I 2 R 2 25 5 WFSE FF TR 200
RN ZihE, TF5E R, 2 Rhdh 25 )7 2R i 2Rt F4
PFE— GO S R S AT 5T A 4 A e 22 5, s
SARESE T A2 AR, DAL EE RIS £ A AN ) B
A

FFA J& FF [ B0 AR 9, L2500 Ji2aa0t
TR, EARAL T, LR8I =R TR G — B
W B OB, 35 o B 25 A O P A R T Ak N 4 24
HFRE T S — 3
4.2 FF K FFA ZEf {69 IR W0 5 Fo 45 1E

3 W8 B} 8] ( Trax) 136 W V4 5 (Cmax) 2 46 5 24 9 W i
S SO BE 1 E L 2y g2 S AR S R OR [
MR, Tmax AEARHLFA T 3.12~5.24 d Z [, [FHf
AR 2Z 0] Tmax JC i3 X, Cmax 52525505 IEAH
Ko WHBASFEAEACARSE Y, BEHE T E 10~30 mg/kg
0T, A EBFSE P RE B Tmax, WK B A

D]

(Pseudosciaena crocea, 7.93 W' % 4k #1 (Oreochroms
mossambcus, 5.05~12 h)P*2 F4(Paralichthys olivaceus, 4
h)[zz] . B(Carassius auratus, 4.1~13.79 h)[23’24], X7k 5 212
[F)#E LA (Letaurus punetaus) HiRISXT 4%, W3 H 18 °C
28 °CAAET, M3 Tmax 4351k 11.136 h % 5.953 h,
M3EH Cmax 730514 4.074 K 4.226 pg/mL, ¥HE5AHSEH
Friggsig 2 8ok, MFRPRMT 122 cmx80 ¢cmx80 cm
KGR A TR, I HoR R R A SR A T4 A 3 1
ME N 25075, [RINHTE SR )5 WEAa it g, A
mlnk i AR X 4, HOR B3 ) Bl 10 mg/kg £
PR, WIEASBIE ST P RGR B 55 (25 mg/kg fIKE) T, I
HKrp Cmax 2 6.06 pg/mL, AT AER AN IXHERYSREEL K
25275 AT LAORUE 25 W 9 Kt W e, 3K U B[] 0 R A4
T AR IR FH A 52 Az 7 25 245 07 3 Hy 33 398 /K i T AR,
BHMLEE 25 8 e R R HUR B K, & 2y WTE
B2 I 55— I B AN R R T o I R S IR, 3 sk e e
EEME o AT UL, STl A SR AR B 25 2507 XX Tmax FiI
Cmax SZMARCR, B2 W) 7E U P W S A iR 32
FRIHRL e 25 25 07 RS

FWL I3 A BB (V/F) 72 S W 245 W) TE By W A 19 43413 (3
R /INFREPE I 25 32 2400, HRiRoE R, FF 2K
RPN V/F K ZEBTE 1.0 Likg AU, AHFSE s 57
FAFTHUA « JFRE R b v/F 5300k 2.43 0 4.70 & 2.32
L/kg, WA EZMFT 50 3.07, 2.78 ) 2.85 L/kg,
FIHE SR80 1,39, 1.50 M 1.32 L/kg, 158 FF 740
SN P ATZ, EXT R R SN Y v/F B
AINTARGR B R HUR A, 0 D BR AT B Rkl T R
T VFEBKR, YFEAALRE, AT, 2
P AR, SR AR, U5 R 2 AL
h, (BRI 25080 03 25 R R AR LW D, AL FF 7EZHZ
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AL H 0 43 A0 58 R -3, BF AR R A N v/F 8
FHXTEE /N

TH B 2F T 0 (410p) 2 2278 24 0L 1A P9 31 e DI 1) 245 8
SESRU AHIF ST IR R A I LPY P BRI R 15
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