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Pharmacokinetics of Florfenicol in Pelodiscus sinensis Japanese Strain
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Abstract; Pharmacokinetics of florfenicol were studied in tissues from Pelodiscus sinensis Japanese strain using
high performance liquid chromatography-tandem mass spectrometry. One hundred fifty healthy soft-shell turtles
with the weight of 250 +50 g were adnubustered florfenicol at a dosage of 30 mg/kg for 7 consecutive days under
the temperature of 25. 0 £2. 0°C. After the last feeding, tissues including blood, muscle, liver and kidney were
collected at 1 h, 2 h, 4 h, 8 h, 16 h,24 h, 48 h, 72 h, 96 h, 120 h, 144 h, 168 h, 240 h and 360 h,
respectively. Florfenicols in different tissues were extracted with ethyl acetate, cleaned by hexane, and detected
by HPLC-MS/MS with negative electrospray ionization under multiple reaction monitoring. Quantitative analysis
was used by internal standard method. Results showed that: The peak times of concentrations of florfenicol in
plasma, muscle, liver and kidney were 4 h, 8 h, 8 h and 8 h, with the maximum content of 167 pg/kg, 188 pg/kg,
67. 15 pwg/kg and 85. 71 wg/kg, respectively. The elimination half life was14.9 h, 9.4 h, 29.5 h and 13. 0 h.
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and C,,.. =176.509 ¢ ***" 1 615.697 e " °' respectively. Florfenicol was absorbed and eliminated fast

in P. sinensis Japanese strain. The withdraw period should not be less than 15 d under this experiment

condition.
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2 Je Z A M 85 ( Oncorhynchus mykiss) ( Lundén et
al. 1999) % ( Gadus morhua) ( Samuelsen et al.
2004 ) K VG VEfE (Salmo salar) ( Martinsen et al.
1993) A [# B #F ( Fenneropenaeus chinensis) ( 4%
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(BCAT LS55 85 15 (ABL 2 W] ) s Milli-Q 8 46
KA (3 E Milli) ; OA-SYSTM 2 WAL (32 [ ) 5
B AL Y A

11,2 seie 2y i 50 %K 2 % A7 o fh
(L >99% ) , AR S8 3 N A b o i (4l
>99% ) , LR LT (A5 ah) |, F O %t (i al)
K (Gt al) , ToKBRRR e (A al) W iEE . &
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L1.3 Segxtg  hAgHs 150 Bk Al R
WEAE YR R A R E Dy (250 £50) g, fk
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30 mg/kg WY LA AR, 7E (25 £2)°C KR
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TEAE U ZAZZE N IE,7 d H-2
PR 1.5% . Hils —REMRZIEH 1 h,
2h4h8h.16 h24 h 48 h.72 h .96 h 120 h,
144 h 168 h.240 h Fi1 360 h 47 HUKE, B4R
A I (8] TR M R BE AL 7 0 Hoh R,
PL3 HIAZURA N 1 4,3 447, Ui T
JF 2R Ak B A B0 R U ILPY K 4L
BIRAE T IO R AEAE R, - 20°C UKAR PR A7 15
M E
1.2.2 KilArab B 7k Z M GB/T 20756-
2006 75 (FE 2 A5 ik 2006 ) i A 2 3h 5 384T
S, BAARE BEINR AR 8 B Y & UM
(M FFIHLR R 5 g, B FF 5 4% 52 By 8 &
PRFE K35 2 0. 01 g) T 50 ml R A4 B .0
INA 15 ml 82 21, F 8 i 3 7 8 ICRE B
PEHLXS A FEAT 24 50 30 s, A A 5 ml 278
CWRVE T S W VEWOT A S0 ml B0, A
20 g/ LI 200 pl 0.45 ml &K 5 g Tk
BRER B, T e iR A (X rh i JiE 30 5,4 500 r/min £
L5 min, FIFRBE 50 ml L AES, T EHK
WA 15 ml 2/ 2 ,0.45 ml 2K, B3
PR T 2R, T B IR A IR iE 30 s, M
AR E S5 min,4 500 r/min B> 5 min, & Jf
PR T 50 ml L @A, IO O TR E & 2
50 ml, B H 10 ml 2L, HA W . A
1 mUK AR, A 2 ml IE C e iR igi & 30 s, i
Ho R R BRIECkE, FEANA 2ml GE O 5T
BEWE & 30 s, # & 43 )2, LA 2 500 r/min, B .0
5 min,iF 0.2 pwm ZKAH 8BS, BE WA €35 - AR
R 15 0 A
1.2.3 LA E S5 Gk &0k, it h
ZORBAX Eclipse XDB-C18 (2.1 mm x 150 mm
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o X 2 I W% I ( multiple  reaction
monitoring, MRM ); H, B 25 H, J& ( ionspray
voltage, IS) : — 4 500 V; % By < i # (aux gas
flow,AUX): 8 L/min; B T /& J&F (ion source

temperature , TEM ) .500°C
1 RHEHEXRER

Table 1 Gradient elution procedure of mobile phase

=N
B B (min) LI FIEE (%) 4iK(%)
R (ul/min)
Procedure Time Methanol H,0
Rate of flow
0 0. 00 200 35 65
1 1. 00 200 35 65
2 3.00 200 75 25
3 5.00 200 75 25
4 5.10 200 35 65
5 10. 00 200 35 65

1.2.4  proeph el & W6 SCalas o il A
20 pg/L S AJEHARUETE W 0 wl 25 pl 50 pl,
250 wl 500 wl.1 000 wl F1AFR 20 ng/ml 57 AY
AFE % 200 pl, AT JE, 1 T ml 27K i
ok 108 R L A €, 3 - 3 3K BT U A

1.2.5 Jrikil el 43 i BR BAS 1 I
W WUA BT VB RE S g, R AR Rl 2
S3MERIN 20 e/ L B JE bR EAE A W 0l
250 1,500 pl.1 000 wl, &%) 30 min 5, i &
A By 1 52 86, HPLC-MS/MS ) 52 50 4 e %
W RE , BRI AT 8 1 3 HT

1.3 #EaE 253 ) # R A IR AT 3P97
BAF AT R AL B A R 2 s S 8 IR
MRS A (2011) /Y 7 Bk AT 1158

2 4 R

2.1 @wIEMBEEENRL RIEEEEEWN
PR PE SR 3 16, R A 3 5 1 O =K 6
VR B bR AR W0 B TR B T, — 2
T QU T ARAT B 2 104 SR 5 R4 T — 4053 Q2
Hiw AR B T EE (- D), 285 70 5 i ik
PIAN B 0 B B i B 1 S R R MRM
B X, i faf b m/z S 356.1/335.9 Al 356. 1/
185. 1, HEXf Fe i vy e 2R A Hy s Al 438 7 Ll 43
LSS R AR B S RO T, B LA
7 55 43 (flow inject analysis, FIA) J5 244k
FALAR AT g L R R B IR AR 2
B, AR A BT 25 8 o

HE A8 BRCBE 4 2 5% B A I R E A A R B
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Fig.1 MS2 full scan mass spectrogram of florfenicol
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Fig.2 Optimization of collision energy
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Table 2 Mass spectrometry condition after optimization

Z: %0 Parameter

K H BU(H Adoptive value

£ 5 1 Precursor ion

F % F Daughter ion

R AEH K Declustering potential (V)
Tilf 4% BE & Collision energy (V)

FL 15 55 1 [ lonspray voltage (V)
HAL TR E Drying gas temperature (°C )
Z kX, Nebulizing gas (psi)

B BN #4X, Heater gas (psi)

fili % <, Collision gas (psi)

A T H, JE Entrance potential (V)

H 0 H & Collision cell exit potential (V)

356. 1
335.9(5EHt) ;185. 1(GEM)
-50
-12(EE) 5 - 26 (GEME)
-4 500
500
50
35
Hh 4
-10
-10
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Fig.3 Chromatogram of florfenicol in blank muscle sample
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A Je 7w AR 5 U R AR I T AR 22 L Dy A Ak
T, R AH I W B A 2 1 TmT U1, O 4 A o il 2k
BEE R y =0.162x - 0.036 4 (X « K
WP LL ,y o a2 f B 0 U T AL () | A SRR
Je % WM EE S} 0 ~ 20 wg/L 3 il 9 B A MR 47 19
FHAE (r=0.999 2) 4415 5 (signal , ) 5 B ¥
(noise ,N) I HLAE S/N =3 144, Fe I AR I vk 2

0.5 pg/L,
2.4 FHEWEWE DS HERAESEM3
AFEZREEARTE 2 LR S , NhRiETT
L IR R W], TR MER AT 5E (R 3) o
2.5 FERETHALAPTWIRE X 14 )
FUBEAS I ] 3 2P AT 09 v LR R
FE i T AR JE 25 B R R, S 4 R W3R 4
AT RLUE I FE A5 R g 25003, i b R e

R3 AFRREEPLERARFI4MARAFHEKE

Table 3 Recoveries of florfenicol in four different tissues from Pelodiscus sinensis Japanese strain

BINARL (pg/ke) IR E R (% ) JF B (% ) ULPg B (% ) i (% )
Additive concentration Recovery rate of blood Recovery rate of liver ~ Recovery rate of muscle Recovery rate of kidney
1 101 98.6 95.1 94.2
2 100 84.7 103.0 88.6
4 102 87.9 104.0 85.5
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Fig.4 Chromatogram of florfenicol in positive muscle sample

211 B AR K W H BUAE 4 h 2 )5, BEIs )
WFEH 167 pg/kg. B, Wil T R, B3 144 h
B, LR P A AN SRR B 2 1 & . LA PR
ARJE 7 1)k A AR FAE R, LA i (B
HERAE 8 h, dR vk 188 pe/ke, BJE,—H T
B, %1 168 h B ILPY A IS SRR e % . I R
RIEFE A B G NUA AL, W2 TE 8 h B
T VEAE, W R 67.15 pg/kg. B — BT RE,
#) 168 h BFHRFHAF AR HZ K. HFhHEARE
A RS TR, S LGSO AE 8 h RS
WEAH, W B2 85.71 pg/kg, B — B R B, 3
360 hJIF N FA B e B R

2.6 AHFESYMITE g 3P97 5hE )
BERAE , 433531 SR e 2% 78 Hh AR B R L
JERLIA 2532 280, Gt 7, moR e %
FE AR R T LA AR AR S A
R EN SRR 50 BN 2 B2 O #2 53 Bl
H:C iy =210.332 ¢ %% £938. 161 ¢ * %1,
Cpu =111.596 ¢ """ +4.339 ¢ "™ ¢ =
5 642.635 ¢ "7 4+ 5 765.891 e " RN
Cyp =176.509 e "% + 615.697 e "*7°',
by €k E (pnegrkg), 0 125 )5 0
WFIE] (h) o
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F4 PEEAARRAARSTHAEREREE(n=3)

Table 4 Concentration of florfenicol in four different tissues from Pelodiscus sinensis Japanese strain

TRUARE i (] £ L3 5 YA L JHF 00 E e JULPY I E e B 0 R
Sampling time Concentration in blood Concentration in liver Concentration in muscle Concentration in kidney
(h) (ne/ke) (ne/kg) (ne/kg) (pg/ke)
1 68.15 +6.45 69.90 +4.52 124.00 +6. 45 30.90 +4.51
2 92.96 +7.12 59.89 +3.96 99.70 =7. 87 27.20 +5.23
4 167.00 +8.25 31.28 £2.79 131.70 £05. 36 22.10 £3.17
8 145.20 +6. 12 85.71 £3.19 188.00 +7.27 67.15 £5.93
16 115.70 £11. 89 35.59 +1.89 111.30 +10. 46 43.95 +4.13
24 86.90 £6.34 29.17 £2.57 80. 80 +8. 21 37.30 £3. 14
48 65.73 £3.79 20.08 £3.15 53.25+7.31 24.55 £3.25
72 39.95 +4.59 14.52 +2.37 35.80 £5.39 8.45 +£2.40
96 10.37 1. 46 3.67 £1.69 6.15+2.16 1.60 £1.24
120 3.33+£0.73 1.06 £0. 69 0.75 £0.29 1.15+0.55
144 f oA 1.02 £0.45 0.55+0.16 0.90 +0. 39
168 A Y 1.01 £0.27 F K A
240 KA H 0.78 +0.29 A A A
360 R A R A R A A A
RS FAREGERLERARFRALATNAEHESH
Table 5 Pharmacokinetic parameters of florfenicol in four different tissues from
Pelodiscus sinensis Japanese strain
28 A il 7 JiF WPy 1
Parameter Unit Blood plasma Liver Muscle Kidney
A we/kg 210. 332 111.596 5 642. 635 176. 509
a 1/h 0.070 6 0.036 0 0.077 1 0.065 4
B ne/kg 938. 161 4.339 5 768.891 615.697
B 1/h 0.046 5 0.0235 0.074 4 0.053 6
K, 1/h 0.070 1 0.111 0.078 5 0.066 4
T4 h 9.9 19.3 9.0 10.6
Ty h 14.9 29.5 9.4 13.0
T(1/2)ka h 9.9 6.3 8.9 10.5
Ky, 1/h 0.070 7 0.024 0 0.076 4 0.065 2
Ko 1/h 0.046 5 0.0352 0.075 0 0.053 8
K, 1/h -0.000 034 0. 000 270 0.000 018 0. 000 045
AUC ng-h/kg 6 765.984 2 241.501 5523.563 2 264.008
CLs L/(h-kg) 0.000 148 0. 000 446 0.000 181 0. 000 442
wDT d 5.4 0.7 6.7 4.8

Azt =0 [ 53 A5 AH B9 G R L 5 B 2o = O I 3R 190 76 3 VR 2 5 o+ 7 — 3 S i 3R 245 W) 7 Ak o 20 A ) 3 B — SR 6 3 A 55
B e E R A 25 ) AR N T R A R B — GRS R G K WO R G T 1) o AT I T - T BRE
T (1o ko s WO SE I 5 Ky < 2590 10 A 300 38 160 v R 3 5 0 T 30 05 K < 25 90 1 o ke 3 9 B ) R B K - 25 el b R i A
W s i AR R RGAUC 2506 W2 F T B 5 CLs - B AR BR A< WDT K253

A :Initial concentration of distribution phase; B: Initial concentration of elimination phase; a: Apparent first-order absorption rate
constant; 8: Apparent first-order elimination rate constant; K, : Absorption rate constant; Ty, : Absorption half-life; T ) : Elimination
half-life; 7', , : Absorption half-life in central compartment; K,, : Transfer rate constant from tissue compartment to central compartment ;
K, : Elimination rate constant from central compartment ; K, : Transfer rate constant from central compartment to tissue compartment ; AUC ;

Area under the plasma concentration-time curve ; CLs: Total clearance ; WDT ; Withdrawal time,
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3.1 AEALKMER WA EHETHE
A il 22 00098 L L PR R o i AR A 3R
S, TR JE AR LA A o R 5 H Al 21 21
B o MVKAE 4 h A, SR JE % Wk B A R
FNE(E, O 167 peg/L, WAL L H 55T Y
IEEAHBAE 8 hy M1 ~8 h Bk FE, M
WO B S TV IS B WL B AT v 25 9 1 22 Ak
MRS MR AR, WA JE B EE N
A it 2 LR A R R T BR 2 R
MK 29.5h.9.4 h 14.9 h #113.0 h, & TR
il 4555 (2006 ) SR e 2% 78 b A48 i i A LA
W 2 (3,63 h fil 5,28 h) 1Y F 5% 45
X A] B 5 K | 45 2 5 2k I A KA TR &R
R ESTA K, B FLEA R KA 4
TR A AR R AN AR [R] o X 7 Bk 55 (2011)
WFFE T I 984S 2 2% A B fh i v A 2 e )
9 16.7 h, [ A3 (2009 ) B 58 % W] 98K e %
TE 4 ST K P9 0938 Bk 2 3 3 32,09 ~ 41. 23
h, B A5 (2011) B 58 36 I UK Je 5 78 H 7R 6
i ( Anguilla japonicus ) 1 g W #8 &5 ( A.
anguilla) il W 73 5 o 7.8 d F 8.3
d, W20 HE 55 (2011) BF5E 1 %08 Je % 75 6
(Acipenser sturio) F R EW /9. 45 h, H5E
ITAHEL , 962K JE 25 78 b A2 B 1 AS i & R I Y
T BR R 5 a6 B2 TR EE L H AR
1485 S R DO 988 i, AN [ Ak 5 0 AE AR B AR N
PR AT B R 22 57 o v U0 B A v A2 I Y
TR BRI O 4. 24 b (BROCEAF 1997)
it iz P B S5 28 1o A v 4 UL YR I VR ) T R
W4 S 168. 736 h A1 67. 346 h( FF 3K
5§ 2004b) , 21 % R AR AR L R
BOTE B 2 = 8 2 3 13.024 h 10.449 h f1
52.460 h( FF3CHRSE 2004a) . AEZRAEHE
TEA R A= WA A, 3 2 A () 24 W 7 v A6 1l R
DAL T R 2 o B R L A, R B AR JE 7% TE rh AR
B A R AR D T B R R
3.2 XTHRAGBAEMKRGHPHRT Wk
A= R P R AR R B R L 2R 2 T

ARG R BB RE Al ) 5E 45 25 T RN
2 &2 AE SR P £ i 24 e J3E R B /DN 0 R
J& ( minimum inhibitory concentration, MIC) , M
SCHR 1 18 79 45 2R ] 00, SRAR JE 25 X 7K 7 L
JRHE MIC #9375 & 0.000 98 ~ 16 mg/L(#H
SCEE2005) o ARTH A (2006 ) 18 5 LA T
BAYR T IR A e 75 T vh AR M I A B B A BT e 2
Rzl A W 5E & B, K I 30°C T WL T S5 A
HOMR 98 JE 2% (0 F 3 1) 00 Ji O 4,48 h
3.63 h, @UCR A U IR 2577 T USR8
o BREAE IR T AOCR I IR R 22 R 4 25 DL 4k
—E MM K-, B G PR IR A A T, AR S
1E25C R RMZELE T d 4525 30 mg/kg A JE
O AR K UL TR MIC Y Y5
TG BN ROCR . SR BV RS F T
AR H AR BT R AR R, 29,5 hi il
A e, o 9.4 h, KIB IR 442
TR B, JHC 2 0 U AR SE S PR M AR S 56 245
S5 IR I A (2006 ) B9 HE 2 AW S Y. IR
s R A IR 4R 2 H 2K RS B A B
T H B Y die I ), — i 2 25 24 ) 1) e R AR T
[ £ ( maximum residue limit, MRL) {8 3 il & .
F [ | 3 [ AR O 2 AR JE Y MRL
1 mg/kg, H AN ZEORE ™, ML E 1 2R EH
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