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Pharmacokinetics of ceftiofur hydrochloride injection in beagle dogs

WANG Mengyun, WANG Junli, GUO Fanxi, QIU Yawei,
CHEN Baochang, ZHAO Xinyu, YU Zugong”
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; To investigate the pharmacokinetics of ceftiofur hydrochloride in adult healthy beagle dogs after subcutaneous ceftiofur hydrochlo-
ride injection. Six adult healthy beagle dogs, half male and half female, were injected subcutaneously with 10% ceftiofur hydrochloride injec-
tion at a single dose of 10 mg/kg. Then, blood samples were collected from the veins in the forelimbs of the dogs before and after administra-
tion at different time points. Next, plasma samples were treated with dithioerythritol ( DTE) to separate ceftiofur and its desfuroylceftiofur
(DFC) metabolites from proteins or sulfur—containing compounds. After extraction and purification, the plasma concentration was determined
by high performance liquid chromatography (HPLC) and quantified using the external standard method. Finally, the measured plasma con-
centration was calculated by a non—compartment model. The results were as follows: The peak time (7, ) was (7.33£3.27) h, the peak
wa ) Was (33.87x7.58) wg/mL, the area under the drug time curve (AUC,_ ) was (720.54+150.39) h - pg/mL, the
area under the drug time curve (AUC,_, ) was (726.67+148.90) h - pg/mL, and the eliminating half-life (¢,,,,) was (16.61+5.51) h.

The effective plasma concentration could be maintained for more than 4 days after a single dose. These results indicated that the method of

concentration ( C

subcutaneous injection of ceftiofur hydrochloride developed here was eliminated slowly in the body of dogs, and it could maintain the effective
plasma concentration for a long time, with a sustained—release and long—acting effect.

Keywords : pharmacokinetics; ceftiofur hydrochloride injection; beagle dogs; subcutaneous injection; high performance liquid chromatog-
raphy

SIEBETL (ceftiofur) JEZHY L HIME =K WFMSTETETET ", ShAmEnk A Hh Sk A mEnk | k1B
WRRPUNLGY), PURIE), PUREAISE, MAaER  ERE RS fmEnk [ R A 3 ARfE i s, 20l LA
B BERRBSF A S PR, DA A AT |, ARBRES R (RS, ke ke )T
EIRFFR . KIAFFE, WITRESSE RS RAR BT, W67 4 IR SRR I
L PR P 0 2 2% M L PR TR SR 5 ) S U il

Wik H: 2024-04-18; &I HH#: 2025-02-13 %, ﬁ)}tpﬁg?“ﬁkﬂ;eﬁ\m O OB R
BARH: EHE, f, WL I , A 6K FF . 7 1

IEEER . R, #AR, W5 AT R . B e ) Wﬁfiz%llkfh T A S 7 0 ke 2 A A
ER K2 sh% . B2y, E-mail: yuzugong@ njau. edu. cn,



<46 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 4

TSN SR PRGN T P Sk AL U A SR R P
BRI ERREMGL TR NER TR, EH S~
1447 TP REEROREE A, EE
S o EEINIR, AR THIREIHE . A SO SL5RE A
HIF AR R R Sk At W Wk T S IR AT T 25 WA Bl g~
5¢, VAR N R AT, S ARSI T 2 Wl R
R’S%,

1 #MR5FE

1.1 #ZHm5iHF

SKAt g wk X B A, 5 O K0332206, &R
89.4% , W H HEE B IS FhiR Sk fImEnk
S SR 20240119, BUAK R 10%, RS A4
K2 R 2 P 5 F A SR = A

ONE. W, =3O, HPLC 2, WAdLEH
REBBHEARRAF ECkE. g, WA etk
BHE MDA BRAE]; AR EEnE ., W H B T
AP A BR A R BEfRE% . HPLC 2, WWH b
13 22 e MR A AR A A BR 2w
1.2 {XsE5iE&E&

TR AL . Agilent 1260 B 2 EEAS R
HIRAF,

A% HE {5 1% 4. ZORBAX Eclipse XDB - C18
(4.6 mmx250 mm, 5 pm) B ZEERFEARA
A); Wik, ZORBAX Eclipse XDB-C18 (4.6 mm x
50 mm, 5 pm), ZEERBHHEARAF,

HL 7 KOF: BSA124S-CW &I, Jb st g LAl K
FHRAR,; 58O, 3K15 8, {8 Sigma
vdl; pHit: FE20 B, Mp4ei—FER 2 AW AliM
TR . MM 20~200 L, 100~1 000 plL, 7
= Eppendorf 23 F]

1.3 WERAEEERIERGE

SKAELGE R fitf A . R 2B R BBk 1 Ik X R
20 mg # T 10 mL it , FWESRITES, #
SIS E N 2 mg/mL () k FBE IR fif TR, Ar RS
T-20 CHEM MRS, R HCEATHRIS MG, 4
S FH b o e R B4 T AR TR i 45

Pt il 26 T A W A B IR Sk A WE 0k A A W
600 wL, HIAHE4EK 400 pl JRA), AL E R 1 200
e/ mL F Sk 6L K TR . FH 8 Sl 7KORS %% 7 B ) B
WelEHR 2, 10, 40, 200, 400, 800 wg/mL &R F bR
HERMER TR, BT 4 CA&RUEFREEH,

JdE TAEWR . R %5 Bk A6 08 vk fif 45 ) 450 L,
JIA 550 pL @ 2liKIRS), sk B 900 weg/mL 1)
SLTRMETR TAEWR , FH B Sl /ORS 26 7 Bl vk B 4 1
300 pg/mL BRI FHE TAER, BT 4 CH&MNRAF

#H.
1.4 FERBHE

1 mol/L A ALEAT I . FRHEL 1. 00 g A LN
TRMR, A 25 mL B4k, P55,

0. 1 mol/L FEFRELVS WL . FREL 1.56 ¢ BEMR 4 E T
PeAR R, A 200 mL B4k, BEHEHA, A
mol/L (&AL AN WA T pH (HZ 9.0 & H,

0. 4% — B A 2 B B R . PR R A i i
0.08 g 3 50 mL E.LAEH, FHIIA 0.1 mol/L B EL
H 20 mL, WBEIRASIEH . B ZmA R e OGS
Iy, FEPLECELA
1.5 SKIEEhY

6 HBAREERE LA R, MEMES P, AETE9.35~
11.48 kg, W HILIRW ARSI TE L, i
A5, SCXK (7)) 2016-0009, 3% T a4l K
FEE YL, SR, R AR Ak 200 ¢
TAEA 25 R R 4ERF R, B koK, Frfshd
G 4% B R Bt K2 S e B 2 51 s i de = T i
AT, SIAER SIS EEEE S NJAU. No20220922175
1.6 HHEBIEEE

3% HE . ZORBAX Eclipse XDB-C18 (4.6 mmX
250 mm, 5 wm); Fiik: ZORBAX Eclipse XDB-C18
(4.6 mmx50 mm, 5 pm); KM, 266 nm; FF
M. 30 °C; WiEH: 0.8 mL/min; #EFEE . 50 pL; Ui
A A: 0.1% =R LMRKIFEW, Wt B: 0.1% —
BRI, BRREVRIR AR 0L 1,

R1 MBS ERREH

BffE]/min P/ (mL - min™')  WEIM A% WA B/%
0 0.8 90 10
8 0.8 90 10
21 0.8 70 30
23 0.8 50 50
26 0.8 90 10

1.7 [M3EH AT E

Ht 400 L MEET 5 mL B8 , fA0. 8 mlL
1 0. 4% 1) AR EERE , WRHE 2 min J5 & T 50 CIK
AR 25 min, H]4E 3 min BUHIFRE 10 s J5 7
RIS IE] 50 Cokig; Aok T IBGH e 2 =0,
Al mL —EH %, WHE 3 min J5LL 4 °C, 8 000
v/min.0 10 min, BCEIE®A 0.22 pm JERELIE S
A HPLC 50#7
1.8 FiRZFWiIiE®
1.8.1 HEEHER

B 6 ANFIRIRAI R 28 MK EERD | 25 F LKA



BHEEE 202544 $H57FH H4 - 47 -

Al AN IS FME T HR S LA 5 24 05 5 2 LR A, 5
HE“1.7" RS R AT, ULEE H AR 2 B
gl

1.8.2 AAEWMARZEZMR (LOQ)

KGR L 380 pl 25 (A%, A “1.37 TR
il RS bR TAE 20 L, WHERS), 85 kA
BETEHR Il 60, 40, 20, 10, 2. 0.5 F1 0.1 pg/mL
FObRM I RE Sy, IR <177 Dy AL HE PERE S
BT LA PO I FF 7k Sk Aol ke TR B DA A, LK
SKAELGE K B O R A by, HEATRPERNIE (AL
I/x*), R AHERE (7).,

Pt I 2% T B 1) ST 5 b s (1 22 ) ) v 25 7
ATEEZ B NS, A HE R L ik, Az
Bl — B A B AV R 8 1) O 25 42 £ 20% LAY, AR
JERIRZEFE£15% LAY, LOQ J2& 45 0 4 RE 1 5 1 I 72
AR, EARIE I ZR I AR, S5 DR &
K 2 BRI A
1.8.3 MEELEHE

KE2E W L 380 pl 25 (A%, A “1.37 TR
T4 2R 5 B4 TAE W 20 pL, HSERER (0.1
pe/mL) . AR W E (0.2 pg/mL), Ak E (15
pg/mL) | EKIE (45 pg/ml) BT MEAES,, 4%
W <177 iR BRI SRR A3 AT o X RS 25 R M
HATHEE, BAWRE AT R Sy, EEHE3 d,
LOQ fIHERA T 22 B AE £20% LAY, LY. )28 5
RPN L 20% , A3 vk B 1 o 1 1 Ml 25 7 7E
+15%UIN, #N . LRSS RSB 15%,
1.8.4 #EHER

2 S AL B 1 IR R SRR RS P e AR
PR, TR F SR 43 7S 4 #1900 pg/mL Bi45 T
YRV, WG, S AR, o33l & 3 A FAT
FeEdh, TEHE <177 IR E, B TR R
B, TR ST, PR 2R A B 9 1M 2K
FES R BERRETE . ISR I 2Tk B, Kl
PRUREE Shrn e BEAH LU, VR A BB SRR
J& 1A 26 AR T £15%

1.9 HAZHFERE

6 H A% R DL 10 mg/kg B2 T RS SC5 2 A §l 1Y
ERTR Sk 61 WE UK VE ST, TEA AT M 2 R 0.33,
0.67. 1, 1.5, 2, 3,4,6,8, 10, 12, 14, 24,
30, 36, 48, 54, 60, 72, 78. 84, 96. 102, 108,
120, 126, 132, 144, 150, 156, 168 h 22 i Ji # ik
KM 3.5~4 mL FHRMBLEE T, 2 150 ¢ &
£ 10 min, B EJZ M FEOE T, -20 CIRERE
M, i RIELZE 2 h G — A0k, 4 h g,

MAEABE G <177 FikabEE, R “1.67
B Z&AFAG I A3 AT
1.10 E#ELE

45 B4 1M 249 38 33 Phoenix WinNonlin 8. 1 JE 5
FAAL (NCA) 437, SRR (1,,,) . &
WERSE] (T, . KWW (C,.) . 4-IiHhZ T
L (AUC) . FH BB (MRT) . R4 i 75 71
(Vd) FUgBRZE (CL) F8h% 248, B EdE i
COFEBPEbREE” FoR

2 HRE5HM

2.1 FHEFWIE
2.1.1 EiEk%

TSR (B 1) A0, B4Rk g Y Sk il g nk
(DFC) BB Z 0 18.9 min, W R, S5H
SRR B E R, 6 ARIEAS R Y 2 (3L b o A
TREART AL To e T4, kB E M R AT,

2.1.2 HEHEXEZ SR

PR H g R K 2, MRl W, ki
WEAE 0. 1~60 we/mL [ P 5 06 AR A2 B0 R 4y e vk
KFR, r>0.99, EHRIEE N 0.1 pg/mL, H W
VR B S5 bR VAR 1) A A O 25 AN A £20% , AR bR
FEM) 0] 509k B2 5 bm s Wk BE 0% 1 1 BE e 25 1 B8
+15%, FEW 3 Sl 2 vl 2
2.1.3 HEHERAEEE

HEDRRE SohG 9% BE 28 g R L3R 3, g Rl Il
E R PR UERR TR 88.35% ~ 119. 02% 2 1], &, .
o SR B B B R A 85. 18% ~ 109. 28% =[], Fir A
WPERE S AL A X R ER 22 (RSD) <10.92%,
it RSD<9.20% , ¥ R 25K, R T5 i i HEw
JEFRE 2 B R AT
2.1.4 Ak

223 AL S 09 0 2 S AE R R A i B AR e
PEGEIR LR 4, A%, SIBTEEAE 12 h NAYMERG LS R R
87.83% ~ 105. 66%, RSD AN#id 7.16%, Wi H
Fan AT IS TESERES (IR ) TPHCE 12 h RE
PERAT,

2.2 HENFEHIE

6 HRLL 10 mg/kg Bz 7 5 0 2 Sk 1 WE W i 5
WLAJG, 34000 2 e B - st (e i 48 WL 2, g SR T
UL, 6 FOR A s 24 vk B A R g4, Hop g 2
RS 24 J5 T 4 F5 8 3m 25 W FE 38 168 h (1>0.2
pe/ml), 3 HORHAEREA &M 25V B3k 132 h, 5 H KR
AEFRAT R M ZE W 1596 h, 6 H K2 1M 25 ke i A1
108 h /340 F 0.2 wg/mL L) |,



<48 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 4

A
o b4,
300 4 g
~
250 3
2 200 §§ _
g 150 <7 o ]
100 & o & g g
0 g 3 z
504 7 s o /\5
) — o =
0_
T T T T T 1
5 10 15 20 25
B
4 o
2 |
g g
o - ¢ 3
2 8 88 % A:
T T T T T 1
5 10 15 20 25
C wn
] e
400 b
300 " l
2 Qe 2
& 200 28 = n
o N =)
o0 & o <
] s -
ol 2 5 A_85 A\
5 10 15 20 25
B} 18] /min
AL ZEEI; B 28 FUCR PRI Sk AME AR MEA . (CERERR . 0.1 pg/mL) 5 C. ZA25JE RIMIAES:
1 LTEMEE
*R2 WREHEZREER
Ik W/ (pg - mL™h) AL Frifi ih £ 7 2 S o BRI I 22/ % HoAh kB R R 22/ %
1 0.1~60 y=36.558 5x—1.384 8 0.994 2 12.88 10.97
2 0.1~60 /22 y=33.697 1x+0. 164 2 0.996 7 8.99 13.86
3 0.1~60 y=33.900 0x—0. 422 7 0.992 2 8.01 12.23
R3 RBEEREHEEERLER
W, WL/ % ‘
» E11879 #eW RSD/%  HLIF) RSD/ %
(pg - mL™) 1 2 3 4 5
1 118.70 98.38 89.67 98.38 101.28 10. 53
0.1 2 97.88 103. 92 103. 92 119. 02 106. 94 7.35 9.20
3 88.35 94. 03 111. 08 113.92 108. 24 10.92
1 88.38 95. 64 88.38 105. 80 86.93 8.50
0.2 2 107. 83 95.75 85.18 89.71 100. 28 9.26 7.88

3 88.21 98. 16 101. 00 105. 26 99. 58 6.41




BHEEE 202544 $H57FH H4 - 49 .

ZER3
0394 HERR L/ %
(ng + mL) ik ] N 5 . 5 LW RSD/ % HL18) RSD/ %
1 103. 81 103.21 101. 94 104. 41 104. 03 0.93
15 2 98.27 9. 16 99. 44 97.61 99. 02 1.32 4.88
3 94. 81 93.82 92.19 91.78 92.08 1.41
1 108. 69 109. 18 108. 13 109. 04 109. 28 0.43
45 2 108. 19 104. 24 105. 20 98.79 103. 11 3.30 5.52
3 98.01 99.23 94.97 95.59 94. 62 2.10
F4 MEHERTLEEHESEMEREN
e/ EHEL/A HEW L/ % [ — A} ] NGl
(ng - mL™h) 1 2 3 SEHIM RSD/% RSD/%
0 99. 54 98.08 96. 61 98. 08 1.49
o 4 92.22 103. 93 96. 61 97.59 6.06 ‘s
8 93.69 101. 01 103.93 99. 54 5.30
12 92.22 87. 83 101. 01 93. 69 7.16
0 102.35 100. 83 105. 66 102. 94 2.40
45 4 101. 06 97.49 93.82 97.46 3.72 s o
8 104. 02 96. 90 92.14 97. 68 6.12
12 93.16 93.22 87. 83 91.40 3.39
40 &6 min'"', DFC J&skfmenk £ 2=, s
gm AR BE A AH R BT RO 0 E 2SSy, RITE Sk
E FRE 1) 2 ol 2F 0 5 Hp DAL K R Sk FLE R T DFC ¥R
gm JIE S WSk feLBE 0 1) 25 3h 2E AT R Sk E kA DFC
€ TEIMLHE AT 524 P BRIE 8 i Ay el 5 i 3 2 1 Y
g HLURFZEE, WO LB rE " R
e R R SR AR BRI B
0 0 © N@ﬂ 120 150 WO IR, ik AN DFC TR (B R AL A )

B2 SKABKRAEREHNTEHMEKE-RFEHMZE (n1=6)

2.3 ATHESH

6 HAZIR R Bz F i 5 ER R Sk A e ki S (10
mg/kg) Ji, FEGIESEN: ¢, N (16.61=
5.51) h, T~ (7.33+3.27) h, C, -~ (33.87=
7.58) wg/mlL, AUC, , M (720.54+150.39) h - pg/mL,
AUC,.. N (726.77+148.90) h - pg/mL, MRT, A
(20.1+4.90) h, MRT, , M (21.41+5.09) h, Vd
Jy (344.7+154.57) ml/kg, CL A (14.29+3.11)
mlL/ (h - kg) .

3 it

SARWE R 25 25 )5, T AE R R AQ S DFC,
AT R B 20 24 )5 Sk FRUME R i R A TR R S A

horE, R i B AR ) DFC, R — 2P S B
itk AUFFEEE T W A DFC Fa e PEAR X 522 1Y
T DL I S e b P, A e S AR e MY S M
A WA T AT AR Al L A SR ORI 4
ABBRS . ABETEAE SO0 E T R E s LS
B ANBEATATAEARAL B, ot Al A 0 P 58 A
W, X FERBCRAAL A B AR AL BT, AR
FH R AR AE TR HE AT $2 BURL L G R ke 4 R4S
RO AE . SREURICR S, (HHCD RS i
e | B ol & S SR O e ST
PEHE H AR AR RO AP EER A%, JF HE
T2, PEERERBCICR, EC ke — P Y ZEH
My, AR T/ W ERIRERO %, JRUEAE I
AR, BHIE T E R 0.1 pg/mL, K3 (EWIRE
il S AT O R T U ) DGR, 3L
JERIT ST TOTESFAE, SRR, BELR



- 50 - Animal Husbandry & Veterinary Medicine

2025 Vol.57 No.4

PR HICZRIET I, 76 0. 1~60 png/mL HITEH N
PERR R (7£>0.99), B FIRE 2 B 105 2 22
Ko ZITEAETTERATI M SRS AREE
AW, KK T MK Hr A BRI AR, $2 e i i b
R, WL T A,

SARWERAE Ry B AR PE 25, A A% 24k 1)
FREEIF AR TR OCHE 3R 56 [ ol 24 i M B 4 3
A (FDA) A AT Sk 6 BE Wk 9 A 280 1l 245 v B2 0. 2
pe/mL" ' Brown 5 S Y I 24 W B R R AE 0.2
pg/mL IS (6>0.2) JE3TAl Az P 45 R0k 1 e k45
B, JEAE Sk AR A RN SR R Sk A ME ARG TR N I A=
MRS T X — A PR . FDA AW
Fh R S AEE 5 Sk AR A LA 45 25 A U SRR R A 5T
ok, WEEXFLTHER >0.2, ZBHRLM
WERKIY ¢>0.2 1 90% B A7 DX ALK T 3k F ek 44 119
80% , ABFFTEERAT W, 6 FR A kil 25 vk B 4k 15
A, Hd A 3 HRe>0.2 35 132 h, 5 HR4E
PR 253 BE 3k 96 h, 6 H R (%447 i 24 ¥k 5 7E 45
2J5 108 h ANRELERF 0. 2 pg/mL, AT 255 S8
gEeh g N (16.61+5.51) h, T, & (7.33+
3.27) h, HARKLL 3 mg/kg 7T £h R Sk f e nk
G, b (THERPEREW) A (8.29+2.27) hM'%;
Peekapoo R #flbkiT: S a0 T 51 S AAEEAN (5 mg/kg)
J5, SR (7.40£0.79) h A1 (7.91+1.53) h, H
R RES A2 T, M (3.2+1.1) b7y A
SR EMERAE R AR o 4.1 b S 521 RS
TRARAEAH LL , ASHIFZE P (8 T B 2 3 HA Rk e A [) P dg
FEK

Zi L, FTER IR Sk Ak v SR A8 24 v S
N, AT SEI I R 45 2R R B Y

S

[1] BROWN S A, HANSON B J, MIGNOT A, et al. Comparison of
plasma pharmacokinetics and bioavailability of ceftiofur sodium and
ceftiofur hydrochloride in pigs after a single intramuscular injection
[J]. Journal of Veterinary Pharmacology and Therapeutics, 1999,
22 (1): 35-40.

[2]  YANCEY R J Jr, KINNEY M L, ROBERTS B J, et al. Ceftiofur so-
dium, a broad —spectrum cephalosporin: evaluation in vitro and in
vivo in mice [J]. American Journal of Veterinary Research, 1987,
48 (7): 1050-1053.

[3] e NRILAE AR AR KT AR, b AR 3 A E AR A 5 56

[4]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2421 5[ EB/OL].(2016-07—-13) [ 2024-03-23]. hitp://www.
moa.gov.cn/ govpublic/SY]/201607/t120160722_5215770. htm.
rhie BRI Al A A E. v A AR S A el R N A
2527 5[ EB/OL].(2017-05-03) [ 2024-03-23]. http://www.
moa.gov.cn/ govpublic/SY]/201705/t20170518_5613378. htm.
rhAe N TR Al A A E. rh A AR S A el R A
2628 5[ EB/OL]. (2017-12-25) [ 2024-03-23]. http://www.
moa.gov.cn/ govpublic/SY]/201801/t20180115_6134896. htm.
FDA. Original Abbreviated New Animal Drug Application: ANADA
200-420[ EB/OL]. (2009-05-27) [ 2024-04-15]. https://
animaldrugsatfda. fda. gov/adafda/views/#/home/previewsearch/
200-420.

rhie N RN E Al AT A8, AR LR R [ el A A FR A 45
%5 56 5[ EB/OL]. (2018-08-27) [ 2024-03-23]. http://www.
xmsyj.moa.gov.cn/zwfw/201809/120180904_6156742. htm.

R, ATIEHE, DEIY, BRI b 2 A Sk A vk
WEERY HPLC PG [J]. tEAR MR EA M (HARFHER) ,
2010, 39 (1): 58-62.

e NRSERE AL AR AT, MR DABREER 2, HETY
B IR, B2 A [ GORRE B £ v Sk AR R B
B LA PN 2RO €35 . GB 31658, 1—2021 [S]. Jbnt:
Hh LA L A, 2021

XIONG J, ZHU Q, LEI Z, et al. Bioequivalence evaluation of two
5% ceftiofur hydrochloride sterile suspension in pigs [ J]. Journal of
Veterinary Medical Science, 2018, 80 (12). 1847-1852.

Wiis, SEIG, FhAkEE, 45, B Sk fMEAE £ i s i Tt
B [J]. hEbiAERIRE, 2020, 45 (11): 1109-1115.
BECKER M, ZITTLAU E, PETZ M. Quantitative determination of
ceftiofur—related residues in bovine raw milk by LC-MS/MS with
electrospray ionization [ J]. European Food Research and Technolo-
gy, 2003, 217 (5): 449-546.

iR, WIFIT, MR, A S AEEk a7 AR BRI R N Y 251X 3
Sz [J]. PEEAZRE, 2012, 46 (9): 18-21.

PIE M bl oy, AR AR E 258 [M]. JERt. hE Bz
RHE AL, 2020 466-472.

FDA. Freedom of Information Summary; FExcenel® Sterile Suspension
(Ceftiofur Hydrochloride) [ EB/OL]. (2008-07-01) [ 2024-03-
23]. https://animaldrugsatfda. fda. gov/adafda/app/search/public/
document/downloadFoi/851.

HAO Z, WANG L, XIAO K, et al. In vivo investigation of ceftiofur—
loaded gelatin and PLGA microspheres in beagle dogs [J]. Journal
of Materials Science; Materials in Medicine, 2013, 24 (4). 903-
910.

YANG F, YANG F, WANG H, et al. Pharmacokinetics of ceftiofur
sodium in Peekapoo dogs following a single intravenous and subcuta-
neous injection [ J]. Journal of Veterinary Pharmacology and Thera-
peutics, 2020, 43 (4): 325-330.

PRELHE, BiRR. BE2GBE [M]. 4 bR dbat: R T AR
#t, 2017 245.





