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[ Z]1 [HMY W5 =R KTEE RN BRI A, S R B 3h ) IR 8 i 2 2 3R LS K3 . KO7 vk 43 0l e
FTHEWE S 0.05,0.1,0.2,0.5,1,2 F1 5 pg/ml 1 =2 IKAR HEW  #E17 2 BORAR G35 70 0, @ r Z /KRRt k. %
25 L E LA IR B M A 2 R O AT = R R a3 00 e P T 2 [ s R G P DA G A A O 2% T
F AR = RKRER B S SO G R T vk . PR 35 HUE R LB Rk 5 me/kg B BURS LT S = Ak 3
W BRI AIRE 24 ho fE )G — R4 25)5 0.25(6 h),1,3,7,14,21,28 d, 43 R A LA JFFIDE B IOE R S 3 17 6 4l 41, 0%
FH 5 RO £ 1% 3 0 5 2% 20 4R b = R KA 5% B8 4, JF F WinNonlin5. 2. 1 8 1H B 25 W BR 3 1 = 2480, (4R 18
FTHEWE N 0. 05~5 pg/mlL B, Z R0k BT i ik B 5 0 I ARZRPE R R R AT AR R B (D 0. 999 55 = F K OB AR 4
T 3 LA A A T BR R 50 peg/ke s aE BEBR D 100 pg/kgs X 5 JHE L B UE 09 R I KR 2 200 pe/ke. & #BR 24 500
pg/kg s it T B ELSCR Sy 83, 196 ~ 94. 8%, it P AH X A #E i 22y 2. 696 ~ 6. 2%, i 1] Al %F A #E I 254 3. 004 ~
4. 9% AEL 25 6 ho (A2 DL BT AE B A R0 T S 306 = Uk ok B 3k B A v A L B S E A5 A R T B A A5 21 20k
HEyRETRESTEAZ)TE 21 d, DL AL AR K = FKaR B B 20 SR 5 & 0 G s BRI LD v = &k
TR B A B A R DA T = AR PR R W WREAL A 2)E 28 d E SRR S A KR .
S RMRAE LA S AR B U AR O 2 23 0 0 B 2 3 0 (T ) 43 30 R 104 21,99. 55,102, 66 il 149, 42 h, 2 i
£k AL CAUC) 43 113.20,349. 33,3 658. 62 A1 3 370. 83 (h » pg) /g, W BRI R (B 43 %] 4 0. 006 6,0.007 0,
0.006 7H10.004 6 h™", X5 & if fi] (MRT) 43 5 2k 125. 11,140, 62.,71. 20 F1 154. 71 h, [456) =& & WL E 5t
BH G TR N AT IZ R EA  FE AN DR U R B R .
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Elimination of diminazene residue in sheep

JIANG Di', WU Zhiming”, WU Ningpeng’ ,PENG Li*,ZHANG Chunjie' , LI Meng®

(1 College of Animal Science and Technology s Henan University of Science and Technology sLuoyang, Henan 471023 ,China;
2 Henan Institute of Veterinary Drug and Feeds Control s Zhengzhou, Henan 450008 , China)

Abstract: [Objective] The elimination of diminazene residue in sheep was investigated to provide basis
for safety of animal-derived food. [Method) The diminazene standard solution with mass concentrations of
0.05,0.1,0.2,0.5,1,2 and 5 pg/mL was prepared separately to establish a standard curve of diminazene.
Then muscle,liver and kidney samples of blank sheep were collected for performing spiked test and deter-
mining average recovery in the batch as well as intra-day RSD and inter-day RSD. Then, the high-perform-
ance liquid chromatography was established for the diminazene residue in sheep tissues. A total of 35

healthy Hu sheep were selected and intramuscularly injected with diminazene at the dosage of 5 mg/kg ev-
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ery 24 h for 3 times. Muscle, liver, kidney and inject site samples were collected 0. 25(6 h),1,3,7,14,21
and 28 d after the last injection. Diminazene residue in these samples were analyzed by HPLC-UV and phar-
macokinetic parameters were estimated using WinNonlin 5. 2. 1 software. [Result) In the range of 0. 05—5
pg/mL, diminazene residue and peak area had good linearity with r of 0. 999 5. The detection limit for mus-
cle was 50 pg/kg.and the quantitation limit was 100 pg/kg. The detection limit for liver and kidney was
200 pg/ml,and the quantitation limit was 500 pg/mL. The recoveries ranged from 83. 1% —94. 8%. The
intra-day relative standard deviation was 2. 6% — 6. 2% and the inter-day relative standard deviation was
3.0% —4.9%. The concentration of diminazene residue in muscle, liver, kidney and inject site at 6 h was
the highest,and the concentration of dimimzaene in all tissues decreased at other time points. The concen-
tration of diminazene in muscle was lower than the LOQ at 21 d,and the average residue of dimimzaene in
kidney and injection site (the quantification limit at injection site was same as that of muscle) fell below the
quantitation limit. The average residue of dimimzaene in liver was also significantly reduced,and the residue
in all tissues was not detected at 28 d. The elimination half-life (T},,;) values of diminazene in muscle,inject
site,kidney and liver were 104. 21,99. 55,102, 66 and 149. 42 h,respectively. The areas under concentra-
tion-time curve (AUC) were 113.20,349. 33,3 658. 62 and 3 370. 83 (h * ug)/g,respectively. The elimina-
tion rates (B) were 0. 006 6,0.007 0,0.006 7 and 0. 004 6 h™' and the mean residence times (MRT) were
125.11,140.62,71. 20 and 154. 71 h,respectively. [Conclusion) The results demonstrated that diminazene
distributed widely and metabolized slowly in sheep. The concentration of diminazene residue was high in
liver and kidney tissue.

Key words: diminazene;sheep tissues;drug residue;drug depletion
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JoRAR UE Ak £ W, 4 C RO ORAF . RSB RE L 1 000
pg/mLIY = FA AR UEAH AW 1. 0 mL T 100 mL 5
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pL, FRF 20 %0 6 00 1) & B W BEE (pH 7. 0) i Bf &2
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# Phenomenex Cis# (250 mm X 4. 6 mm,5 pm);
LA WA R B A 0. 02 mol/L R
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90% A;12~15 min,10% A; i # .1 mL/min, #F
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PRI (240, 02) g #dh T 50 mL E.0% N A
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P pHEZE 5. 5.9 % 10 min, A 10 000 r/min &
L 10 min, WA FIEW . W 2 mL EIEW LA A
ZURE M 10 mL FISBO T — & 08 AR
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FHETEEXT WU BRI BR A 50 pe/ke. E B RN
100 pg/kg; X FFE B HE AL TN R 9 200 pg/ke,

SRR v RO T RGN 7 3 RO g L L A A T
T 2 S 2L A P = UK Bk B A Y K

FERMRN 500 pg/kg, WFE 1w, RITENAA 8
gl = A KA I 100~1 000 pg/kg B HAL A
o 6F
- 45 (SR AR 83, 196 ~94. 8 %6 4t A AR Xt s o i 22 £ _
2.8%6~4. 56 L [ AR A i 0 2 75 3. 26 ~4. 126, 25 |
JTFIE 28 23 = BRSOy 500 ~ 24 000 pg/kg R4
M FLAHE 7 28 1A i 56 7E 88. 996 ~91. 6% . Ak Py A 5 of
SFFR HE AR 22 1E 2.6 %0 ~4. 6 %0, 4t [a] AH %t A v 22 18
3. O%N4 9%° 'y'%‘ﬂEZEZ}:{EPZ’f\HiK{{EﬁH%ﬂy 500~ (()).0 170 270 370 4.‘0 5.IO 6..0
12000 ug/kg i+ Fo 4t P35 29 [ i 3¢ 45 88. 5% ~ R IE/ (3 g mL)
oncentration
0 O i % ~ y | - A= bk e >
91. 9% 3tk PN AH X A v fm 22 76 3. 826 ~6. 2%, L[] BT = A o
X ARAER ZEAE 3. 1% ~4. 7%, FR&E R KW, = Fig. 1 Standard curve of diminazene
F1 ZEREFSHLATHEREMBEZE (n=5)
Table 1 Recovery and precision of diminazene in sheep tissues (n=25)
2 g/ (ug » kg™ H HE P92 R/ % e P A B o s 22/ 6 A ) AR o o i 22/ %6
Tissue Dosage Average Intra-day RSD Inter-day RSD
LA Muscle 100 94,8+4.1 2.8 4.1
250 83.1+3.7 3.8 3.7
500 83.5+3.2 4.2 3.2
1 000 89.3£3.8 4.5 3.8
JFIE Liver 500 89.5+3.6 4.6 3.6
6 000 91.6+3.1 2.8 3.1
12 000 88.9+3.0 2.6 3.0
24 000 90.4+4.9 3.7 4.9
B IiF Kidney 500 91.9+3.1 3.8 3.1
3 000 88.6+4.6 6.2 4.6
6 000 89.844.3 5.2 4.3
12 000 88.5+£4.7 5.4 4.7
2.3 ZEMREFEHALATHKBHBRAE 2 081.85),(38 203, 475 714, 48) (2 101, 52+

M 2 AR R — RS 25 6 h, = E KA
LRI BRI 2H 2R S AT A e B A 1k #
S L F 29 5% B R4y Bk (690, 48 £ 67, 19),
(28 102.35+2 223.70),(66 190. 49+7 048. 93) Fll
(3 094.104533. 61) pg/kg. Horp JiF I A5 E 41 21
R R R TR HS, Hh)E 1 d L
PR JHF I 55 U R S A3 4 2 v = UK - Y 5 B
B BB & (536, 32 & 85. 74), (15 697. 27 +

%2

422.77) pg/kg. TEHH)E 21 d, A HL P =AMk
f14 5% B i R R ARG, ELJDL A L b R A i = Sk
JUE £F RIS B G B BR [R] LA vh = UK A ~F- 24
5 R 2 E IR DUE I o = UK A 2 5k
L B R AIR. H ) ik (1675, 14 + 369, 01)
pe/kg B )G 28 4, E A& LU B ARG Hh = AU AR

[92]
i o
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Table 2 Concentrations of diminazene in sheep tissues (n=15)

e 52yt a] /d

SRR R/ (pg s kgD

Tisoae With'drawal Concentration of diminazene
time 1 Il Il v VvV 4 Average
0.25(6 h) 694. 36 793.25 697. 28 611.41 656. 12 690. 48467. 19
1 536.13 671.63 530. 43 508. 54 434, 87 536.32485. 74
3 494, 61 485. 41 485.12 489. 34 395. 34 469.96+41. 89
I\EEEIC 7 389. 36 353.15 321.65 352.12 314.97 346.25429. 68
14 112. 86 114.15 103. 23 123.71 109. 42 112.67+7.48
21 ND ND ND ND ND ND
28 ND ND ND ND ND ND
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&R 2(&4) Continued Table 2
na {%lEEE\J‘I‘Iﬂ/d R/ (pg - kgD
Tissue Wlthdrawal Concentration Ofvdlmmazene i
time 1 Il I I\l V SEH Average
0.25(6 h) 30 590. 36 25 650. 85 28 925. 06 25 865. 34 29 480. 15 28 102.35+2 223.70
1 14 060. 03 15 405. 31 18 460. 12 13 465. 26 17 095. 65 15 697.27+2 081. 85
N 3 13 415. 20 13 745.41 16 550. 16 10 525.32 15 485. 14 13 944, 25+2 300. 74
ET‘?; 7 10 595. 34 8 135.18 7 795.43 6 835.22 6 380. 25 7 948.28=+1 640. 34
14 7 300. 36 5 315.16 3 225.54 2 610.23 2 925. 64 4275.394+1 995.52
21 2 196.02 1 837.61 1634.18 1 493.54 1214. 36 1675.14+369.01
28 ND ND ND ND ND ND
0.25(6 h) 69 790. 61 57 165. 21 74 495. 64 60 800. 15 68 700. 84 66 190.4947 048.93
1 30 775. 34 33 630. 26 44 110. 81 40 520. 81 41 980. 12 38 203.47+£5 714.48
3 6 395. 36 7 880.15 7 120. 24 7 960. 81 7 305.13 7 332.347+636.15
K[ii%y 7 3 085.21 3 255.06 2 810. 81 2 910.16 2 325.15 2 877.284352. 24
14 1 025.96 1 255. 31 1 250.09 1 110.85 1 105. 34 1 149.51£100.03
21 324.33 338.82 321.16 323.67 246. 26 310.85+36. 76 (<<LOQ)
28 ND ND ND ND ND ND
0.25(6 h) 2 307.61 3599.74 3 031.42 2 948.23 3 583.51 3094.104533.61
1 1645.92 2 388.83 2 083.54 1 743. 46 2 645. 85 2 101.524422.77
R ) 3 986. 34 1 188.68 917.32 1 054.94 1413.26 1112.11+£195.95
{ﬁiﬁ?z{ifi 7 768.93 880. 16 879. 34 814. 21 855.62 839.65+47.75
14 346. 44 404.71 359. 82 365. 37 316. 43 358.55432. 01
21 73.15 92.35 68.15 86.55 84. 24 80.8949. 96 (<<LOQ)
28 ND ND ND ND ND ND
TE:ND. R .

Note: ND. Not detected.

2.4 ZRBEFHRDPIIHRBNFRL
HFIAR B 24 T 1) S8 7 4 B R AT WinNon-
linb. 2. 1 254X3h Sy 2 FF I 3 45 L 4P A9 9 B

HI1FS R, mER 3 AL S RKTE A ALV

PR = B Uk = 1 SR AL T B R 23 () R B /MR K Ry
TSR A = B E > WL P > I, 24 B il 4k T T R
(AUC) | & BRI A B IE = I = 13 56 6 >
FUL A o ST 359 5 1 1) (MIR'T) B K B /K VR R I I >

B BB R 2 W (T o) R BI/MRIRCFRE =L SR> LR > B I .
3 ZEREFHALHTNERIINESH
Table 3 Pharmacokinetic parameters in sheep tissues after diminazene injection

Par?mﬁfters ‘H/h : Tl’ZB/ h AUC/(h - nge*g D] MRT/h

LA Muscle 0.006 6 104. 21 113. 20 125.11

JFWE Liver 0.004 6 149. 42 3 370. 83 154. 71

B IE Kidney 0.006 7 102. 66 3 658.62 71. 20

A Inject site 0.007 0 99.55 349. 33 140. 62
e ULL%MF{MW 2B B tsﬁ e
DCEE T E B IR LR R SR i = /K B A RS L B A 2 Y R B B B AR T R AL
Vi E R IEMEEHA P FE R E &Y A NFERHAA T =R KGR & 5= BE & 5y 22 46wl L

8 15 T LA AR R A 3 5 % R A
HA P = AR = R 25 R — 38, HERZ =&
JoR A A 25 B B R 2 g L X AT
AB 2 5 2 = AURAE SRS e R B AR R (615
EEMRREAZ )R 6 h A1 d, = ZUbk e B i
- 24 5% B E%T)ﬂ:ﬂ& BAEL Z5)5 3 d. B IEZH 2

=R RS- 24 5% B R R R L B AR T T 414

BLTEGZ5)E 3 d F A H A P ) = A KR B 2 9]
WA TR 2505 21 4 F LR AR PRkl =R
Jo s B U 4 20 SR AL = RN Y B B LT
a7 fR L T A = /K P 4 5k B e A R TR
A K ((1 675,14+ 369. 01) pg/keg) . HEAZY
5 28 d FRHLA h =AY 5k B & A LT AR R
F W] =R MKAE FEAR NI bR 218 . 5 76 I e vp & Bk
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JIEZH 2 25 ) ith 2T T A CAUC) B 2 R T LN 20
S, BT = SR HE A JUE RS JE 2H 2R 1) 25 ) 6 R
B AEUE T BT B R I (T 200 9 102,66 h, SF- 2
i B I ] COMRD Je 80 71. 2 b R W25 7 1 JE v
THBRECPR s 100 BT HE Y T2 fe 1< MRT i 5 1 3R W
LGOI INE P B At . DR AN 25 R SR ]
JTF RS = SRR AE SR N AR R

4 75w

ZRMKE NN T 45 25 05 7E AR IR U A3 A
W H Tz AR BR NS A d G — IR 2 )5 6 ho il
I LN = 12 A B i R VAL RO 5 = vt B s
FLBEEHRTREBE EEAZE 21 d IRHAS
A = Uk B IR 2 R A ) = AR AR
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