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[# ZE] WRAAAREFZESRE LGN A F, BT 30 REREY ML F 4, 25
5 & 20 mg/kg bw AL E 5T Z AR F A A A L H A, T4 % )5 0.167.0.33.0.5.0.75.1.1.5.2.4.6,
81224 48 h E T# ik R & A, FMEMBAEEL(UPLC-UV) M Z P RKRENEE,
JFH WinNonlin 8.1 B EMAUNE T EARS ¥ 5%, ERET, ZRAFANMS LA N1, 2
B 4(3.39£2.65) #1(4.47 £3.14)h, T, 2 % K (0.66 £0.30) #1(0.77 £0.30) h,C, 2 # A
(7.06 £2.35) #1(8.24 +4.54) pg/mL,AUC, 27| 4 (19.05 £5.79) #1(21.76 £6.71) (ng/mL)h,
AUC, .. 2% #(20.11 £6.36) F7(23.04 £6.91) (pg/mL) h, MRT 45| % (3.25 +1.25) #1(3.55 +
0.96)h, AHXT £ WA H E K 87.55% , ZRZMN, —_H X EHFH5HLRFREZR(P>0.05),18
R R AR A A R R R
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Comparative Pharmacokinetic of Two Florfenicol Injections in Chicken
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Abstract: In order to compare the pharmacokinetics of two kinds of florfenicol injections, 30 healthy chickens
were randomly divided into two groups, and were given respectively a single dose of test preparation or reference
preparation by intramuscular injection (20 mg/kg bw). Blood samples were collected from the inferior wing vein
at different times(0. 167,0.33,0.5,0.75,1,1.5,2,4,6,8,12,24,48 h). Plasma concentrations of florfenicol
were measured by UPLC — UV and the pharmacokinetic parameters were calculated by WinNonlin 8. 1 software.
The main pharmacokinetic parameters of the test preparation and reference preparation were as follows:¢,, were
(3.39 £2.65)and(4.47 £3.14)h, T, were(0.66 £0.30)and(0.77 £0.30)h;C, . were(7.06 £2.35)and
(8.24 +4.54) pg/mlL; AUC, ,, were(19.05 +5.79)and(21.76 +6.71) (pg/mL) h;AUC, ,, were(20. 11 +
6.36)and(23.04 +6.91) (g/mL) h; MRT were(3.25 +1.25)and(3.55 £0.96) h, the relative bioavailability

max
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was 87.55% . The results showed that there was no significant difference in pharmacokinetic parameters between

the two preparation (P >0.05), the relative bioavailability of the tested preparation is low.

Key words: florfenicol ; chicken ; UPLC ; comparative pharmacokinetics

JRHE R % (Florfenicol , FFC) |, 42 80 4RV 5 Al
TR —Fh s & R R B2 T i B B 25, 1990
SRR IRAE HAS 0, TR AR RS T, i 5 A 4k
7 A S I N S B I ST S it o i
i FRET 1999 At BT, FOR R HAT
PEAR, X PREE TS Yo/ R AR TSR AN 5 7 A it 2457
A A 2 W08 A 38 U 245 1 55 O a5 Bk 32 g
B AT BRI B YR A TR SR g, o P W T 2R S e A
i gy g T, RE RS O RUR e
P ETEAR ORI B IR BUORE % bt
W R Ry R JE B VR R e % IR
FORICH BCRESE 7 PRI LA FE XY D)
Wy B 2 T G FH R R S R
RS R BEAE s W A Ak 2> w) VR I T A 7= 1 R e %
VESHRAAHEE R %, 3 5 2 80 (2020 JR) St
AR B TS AT T R fd Y R, R
T R 2w AR 7 04 X8 HH 9BUAR JE 25 1 S 2 [
R AT e 2y sl A, 25 2 W Rh i 550 1] 1) 22 5
DU S50 2 1 90K 2 2 0 R T 2 A A
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1 ##

L1 #EERA 8 (EE
Waters/> 7l , Acquity UPLC) ; B2 7R 2O L ([
Sigma A H] ) spH T (HERF 8 — FLRI 2028 (11
AT 5 -5 K- (MR ) — FERI 208 T
AT PR ) 5 IKA MS3 basic e A3 (344X
A A IR ) IKA HhIE ) ) s TTL - DC 1T B A AL
(£ [E Organomation Associates 23 ] ) ; Milli — QA10
HRLE KA (3 MiLipore 2 ) . 2§ (i, 36
Merck A 1)) s BEIR — A8 IECHE . LR OB (43
Brél, R RHE B AL R A )

1.2 % % foak Ao B BOR e B SR,
10 mL:1 g (L5 % A Hl) . R JE % i 3,
10 mL: 1 g, 517101701 (AT EEHEA R A7), IR

HIE X WA (4EFE 99. 1% ,41t5: K0301703 , 4
Hh T RS 2 A AT ) o SRR JE B A TE G A TR
il <R 2 B UK JE % X B 10. 07 mg, F 10 mL
PR R, S IG3R T e 5 2208, Bl Lk
FEA 1 mg/mL FIARERE R, —20 C T P-1F, A5
Wi 3 A~ H ;pH 7. 0 BEERER 2% oh i . FREUBE IR — &
A1 0.68 g,/iIn0.1 M NaOH ¥ 29. 1 mL, FH/KFfi Bt
% 100 mL; ZWE7KAR AR IE B - ] 1F O B i
A ZHEK (23:77) Bl

2 Fik

2.1 RIzh4) EFRIKEL 1.83 £0.24 kg (fil
FRECPIAIRG 30 H BRI F B RE T KGR £
FHBRAFE,E SR, B R ROK AR &, R A
P25 2 AR

2.2 ¥kt £ 30 XL AP
A EH% 15 B, A2t LR it i
20 mg/kg bw i BT B AL ST 4524

2.3 MAHRE LR 12 h, 55254 h 5K
HIEERE, WRHEMENT e, H 2.5 mL &
SIS N # KR ML, A3 B AE 45 25 AT K4 A
0.167.0.33.0.5.0.75.1,1.5.2 4 .6.8.12.24
48 hRIML, IR KM 1.5 mL, BT S HIFEW
B B0 A 4000 1/min 2500 10 min B EJZ 10
-20 CHRAF

2.4 BAEAH  @IEH . ACQUITY UPLC BEH C
(2.1 mm x 100 mm, 1.7 pum); i 3hHH. ZHE. K
(23:77) ;3% ;0. 3 mL/min; FE iR .30 °C ;A
11223 nm; #EFEE 10 L,

2.5 mHAFEATAE KA HRRRIS B
M3 500 L TR HIA 500 wL pH 7.0 #R
R, IR R A 2 ml 4R 2B, iR iE
1 min, LA 10000 r/min #5.0> 10 min, W HC4H L
W 15 mL BLE R, RO EE R IR,
HIFANLAE, T 40 C/AKBAAR T, H 0.5 mL i
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AR IRAE M 0.5 mL ZHE/KIEFIAYIEC
Bt HETR 2T ,6000 r/min &0 10 min, WHU T 2 #
WA, o 0.22 wm SRR U8 (R S RORAE (%
A E

2.6 FiEF

2.6.1  AFSH HUES FHE R DU SRR o
2.5 WAL S AT AL PR S AR EE 2.5 pe/mL R
JeZ5 X BE i [6) ISF e AILAG I, 0 5% S 0 i A
T,

2.6.2 Ak W7 A FMREE S, K 2.5
T IR ot i Ak BT 44 = AT TR AR IR
0.1.0.25.0.5.1.2.5.5.10 pg/mL FHJE % R4
WeEA 0.5 mL, AR AR, AL, DLZ5 vk
JEE SR R A A U T RRCA A AR B, SR DT A R R G
2.6.3 HMmFRAE TR OB LR AR, AT
ANTRL R B A DS, 44 2. 5 T S A o iy Ab
FRADFRRE | AL 2. 4 TR DU S5 R 0 Al e, Ak B
fE M HL S/N =3 KGR ( Limit of detection,LOD) ,
S/N=10 J % R ( Limit of quantification, LOQ) ,
2.6.4 EHESAEEE WA HILK, BEH AL
0.1.2.4.8 wg/mL PUSER IR B (1 UK JE BT,
BEANRIE 5 A FATHE G, 24803 AR 4 2.5 T
I A A B Y A BERARE P 2. 4 TR 2%
FE53 il e

2.6.5 REKH WA HMK, RO 1.2 .4,
8 wg/mLIUNES IR B 0 354 JE 2% LR AE i, 53 )
BT 4 CTIHE 48 h, 20 C&MF 30 d, )%
SRR 3 RS H 2.5 TUIL SR Ak 35 ik Ak B
FEM B 2.4 TR 2570 o3 AT 2, 28 B8 it i
ERENE,

2.7 B R UPLC - UV Z0Hr 45 I 25 ik
J&, ] WinNonlin 8. 1 25408 Jy 2= A F AT dE B =
BRI 2H 25 3h 11 2% 280, SPSS 20. 0 L2y
S E 2 57 W M, IF A GraphPad Prism 6. 0
il VEZ B iR A

3 BRE5SW

3.1 FHEFHER

3.1.1 #FH AR A IS HEAREE
PREABFIEIA 2. 7 min, M3 AE S T RURJE % 5 i K
A JoT U 43 B SCR AT W IE R I 3R v e ) I
XA R FZ I E T T (E 1),

3.1.2 ARfEWZ 7E0.1~10.0 pg/mL ¥
P, R JE 5 €0 1 e 1 FRL S e B S R PR A OGS
JAEN y =83443x —279.5,r =0.9999 , & R 2k
PECR A TSR,

3.1.3 Al fg R KBEGEEL S/N=3
SRR IR, S/N =10 Ry & IR, #RJE % 75 1 3%
o K PR A 0. 05 peg/mL, E OB OMR
M0.1 pg/mL,

3.1.4 CEBESMHEE A HMKEINEESTE
0.1~8 pg/mL 1 [N, V¥ EIGRAE 93.2% ~
97. 1% ZIa] [ #ELP ALE AL 5 REE 1. 4% ~6.2%
Z (8], DGR RS, 18 F 0 I 2R AR s R e
A, BRI 1,

1 BMRREEEE NEREH AR RS

Tab 1 Florfenicol result of recovery test in chicken plasma

VR R/ A (n=5) It (n =15)
(e ml™) e/ BREE/%  ERREU%
0.1 97.1.96.3 .96.4 4.3.1.43.4 4.3
2 95.6.96.0.95.5 4.12.53.1 4.1
4 94.8.94.7 .94.3 3.64.04.0 3.6
8 96.7 .95.1.93.2 6.14.42.9 6.2

3.1.5 RBZH FORRFH MMM THITEL CT
JiCE 48 h, 20 CAMFFAF 30 d, B URR 3 I
J& R 25 SRR S RSORAE 92.1% ~97.5%
ZIa), AR RBAE 1.7% ~5.2% Z [8], Fa e AR
Raf, BAZIR IR 2,
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A 7S LIS S P S B SRR JE 5 LR (1] 5 C L JOR 2 %5 0 IR (35 (std 2.5 pg/mL)
A ; Chromatogram of the blank plasma;B;Chromatogram of florfenicol plasma sample ; C; Chromatogram of florfenicol (std 2.5 pg/mL) ;
E1 mEREeIiEE

Fig1 Chromatogram of florfenicol

#2 MEHBREHER TR LA WA 3, FEA RS2 B HILR 4,
Tab 2 results of plasma sample stability SRV [E) A5 69 S 4 i 2 e 3 - i) th e LI 2,
et g EE TR R %3 FHEAGTHMERE (py/mL)
[lage 00 DJZEETIEU/(% mL-l) /% (n=5) J% (n=5)

Tab 3 Mean plasma concentrations of the two preparations

0-1 94.3 2.9 Z i 24
f /b
2 96.9 4.7 e h
4°CEE  48h mean =S. D(n=15)
4 9.1 3.6 0.167 3.04+1.11 3.01 +1.09
8 97.5 5.2 0.33 5.68 +2.84 6.22 +3.63
0.1 9.9 3.0 0.5 6.43 £2.39 6.7242.52
2 %. 1 4.3
K% 30 d 0.75 6.63 £2.30 6.94 +2.68
4 9.8 4.6 i 6.47 +2.94 6.89 +3.87
8 %.5 4.0 1.5 4.57+1.71 4.58 £1.73
0.1 97.1 5.0 2 3.22£1.00 3.23+1.05
2 95.0 4.4
SR 3K 4 1.91£0.70 1.9340.75
4 94.5 5.2 6 1.15£0.41 1.20 £0.40
8 2.1 L7 8 0.66 +0.27 0.74 +0.28
12 0.33 +0.16 0.35+0. 18
3.2 HIHFHAE  MGHFE (20 mg/kg bw) ALK 24 0.19 £0.10 0.21 £0.10

T S 32 75 2 LA 300 A0 2 3 R0, 7 7 i 79 ) 48 / /
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x4 FHEAFNEEARTNESE
Tab 4 Main pharmacokinetic parameters of

the two preparations

ZikHFA S Hdig
S8 Hf
mean =S. D(n=15)

L) h 3.39£2.65  4.473.14  0.32

T, h 0.66+0.30  0.77+0.30  0.31

Croas pg/mL 7.06£2.35  8.24+4.54  0.38

MRT h 3.25+1.25  3.55+0.96  0.47
AUCy .,  (mg/mL)h 19.05£5.79 21.76+6.71 0.25
AUCy ., (pg/mL)h  20.11£6.36 23.0426.91 0.24

AUMC (mg/mL)h? 65.39+36.92 77.92+34.65 0.35
F % 87.55 / /

HelE g/

0 5 10 5 20 25
Hif 7] /h
B2 ER R T2 i g E
Fig 2 Mean plasm concentration — time curves of

two preparations

413t it

4.1 FAE 7 EEMAA P EER SR
W, REZRMHES" 2"k pH 7.0 B
R ER LR WP R 2R LR AR S $ UL, AR S
S ER T = H WX, KB LR R LG g Y 1l
WK S, AT iAH] 86% L L H 458 pH 7. 0 Bk
G 0PV, PN SR LRI, DR TRy ATIAE] 90%
DL b, B fe 2R B R 6 A TR O TR A A R 1L
XA[AES 0. 5% HA)JE Z/KIGW pH H K 4.5 ~6.5
G ERYE, T NG T B R DOTE E AR, E e iR

2 MR AT ER T 2 v E L, R SR RE KV TR
A FOEBGRR e %A K RS T Sh A 2%
J& , R B LGB, SO i KA A TE 2 e
HE— 2D BRIR VW TE L RE TE 4 i v i AL
4.2 HEHFRHAE FORCHIEGIRN Y2320t
FEARIER L, X555 ARG S AR 15 mg/ kg bw
19 10% K e Z KM 19.91% AR B )G, C,,.
A 511 pg/mL F1°5. 78 pe/ml, T, 53 5 K
1.90 h #10.60 h,z,,,735°4 7.51 h #19.16 h, MRT
J95.69 h Fl 4. 36 h, AUC, , 5% 5 N 25. 749
(pe/mL)h H126.47 (pg/mL) h; Ehab 251160 3 3 X%
WK 20 mg/kg bw PIFP 10% 2K JE % 0 RS,
C,. A4 9.02 pg/mL F19.20 pg/mL,T,, 535~
1.02 h#11.05 h,t,,535%0°k 1.41 h fi1 1.35 h, MRT
12.72 h f12.62 h,AUC, . 53514 26.45(pg/mlL) h
F126.06(pg/mL) h;Liu Y 25 3358 4 JEHE N A
Ik 20 mg/kg bw FARIEF 5, C, . N 3.87 pg/mL,
T 4 0.63 h,t, A3 27 h, MRT /4 16. 96 h,
AUC, , /354 8. 58 (ug/mL) h; Husamettin 25" 3%
TEXG R 40 mg/kg bw FARJE HEWIW G, C,nc N
7.46 pg/mL, T, N 1.5 h, AUC,, N 51. 95
(pg/mL) h; EMA" 338 P XS K BT 54. 4 mg/kg
bw SR JE 25 T 51U, 103G SRR JE % ik
5 minff 58.5 pg/mL, %] 8 h FF&%]0.069 wg/mL,
10 h JERKG 1, 0. 61 hy AR B 08 2R LT
20 mg/kg bwaZ i J5, 1, M (3.39 £2.65) h,
T, N(0.66+0.30)h,C, K (7.06 +2.35) pg/mL,
AUC, ., (19.05 +5.79) (pg/mL) h, MRT K
(3.25 £1.25)h, ATLIAE I WG FEL 2550 A R, 245
2575 258 ) A 5] i, Ehab 2856 1% 04 4k 3 1
2R T AR A, Liu Y 356 ik g fe e, A3 5
TH R 50 0 e K 5 WY T 2 24 )y SR ] 45 24 5%) 2
2R R, Ehab 32056 %8 N IR UK JE % 101 R
VAR AR JE B v, X D5 1N N IR 10% SA JE 5 Ky ik
U f2 1% , Husamettin 3055 4% N il 40 mg/kg bw FAR
JEB 2T N AR AR

TEARRI SR 20 mg/kg bw FARJE %1
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SRS kAR I Y B IA N C,, H 5. 74
pg/mL, T, N 2.4 h,t,11.78 h,MRT 35 16.96 h,
AUC, M 85.21 ( pg/mL) h; Holmes 25" 43 1 W 4F
FIERN €, N 431 pg/ml, T, 1 h,t, N
17.59 h,MRT 3 21.01 h,AUC, ,}4 51. 83 (ng/mL)
h;Sheetal 25" $j3H 12K €, 8 3.07 pg/mL,
T..50.5h,1,90.65 h, MRT 3 6.24 h,AUC, .}
20.6(pg/mL)h, ATLAE R e % TEAR R Sh ik
W, 2525t RN 25 24 7 M R AR B0, RS 1K N ik I
VI RE R, LU AR PR TR A R bR | BUAT S SR AA AT ok e
18 SR 250t il TR K, SR B IR

25 L XS 5] LA S 20 me/kg bw A2
RS G AR B S50 B 2%
(P >0.05) , fHAH L Z: il 71, 32320500 A0 3 B
gt g, R b S v AR, 24 5 i £ T T AR
/NS5 5 6 B [ S AE R A R R A, Ak
87.55% , HIFRI MY T 20T gE 2= A K,
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