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Abstract: [Objective] The study was conducted to investigate the pharmacokinetic of avermectin in

grass carp which would provide guide to correctly use avermectin. [Method) Bathing administration grass

carp with initial concentration of 0.3 pg/L avermectin solution,after administration 0.5,1,2,3,4,6,8,10,

12,24,48,72,96,144,216,336,528 and 576 hours to take the plasma, muscle+ skin, liver, kidney and gill

samples, the concentration of avermectin in grass carp plasma and the content of tissues were determined by

using the high performance liquid chromatography with fluorescence detector. Pharmacokinetic parameters

were analyzed with the pharmacokinetic computer program 3P97. [Result] The grass carps were taken sin-

gle-dose avermectin 0. 3 ug/L by bathing administration when the water temperature was at (26. 0= 1.0)

°C ,the plasma concentration time data of avermectin could be described by a two-compartment open model.
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The main pharmacokinetic parameters were as follows: The distribution half-life (T,,;,) was 34. 2 h,the ab-
sorption half-life (T, ) 15. 61 h,the elimination half-life (T),,;) 163. 22 h,the area under the serum con-
centration-time curve (AUC) 2 486. 02 (ug « h)/L,the time-point of maximum plasma concentration of the
drug (T,x) and the maximum plasma concentration (C,,,) calculated 40. 75 h and 11. 92 pg/L. The con-
tent of avermectin reached the highest value in grass carp muscle, liver, kidney and gill tissues 72 h after
administration, and which was the highest valued 17. 8 pg/kg in the liver, followed by kidney (12. 1
ng/kg) smuscle (10. 7 pg/kg) and gill (5.2 pg/kg) ,however the highest content of avermectin valued 11. 2
ng/L appeared at 48 h after administration. The content of avermectin in the liver,kidney and gill tissues
showed a “Twin Peaks” curve,the former two in the 144 h had a second absorption peak,respectively 15. 0
ng/kg and 8. 4 pg/kg. [Conclusion] The avermectin in grass carp plasma and others tissues were not detec-
ted after the administration of 24 d. Considering the complicacy of avermectin in clincial applications, and

difference between formula calculation and the fact,it was suggested WDT was 24 d after following single

bathing administration at a dose of 0.3 pg/L.
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A. AVM standard solution; B. Spiked plamsa sample;C. Spiked gill sample;
D. Spiked liver sample;E. Spiked kidney sample;F. Spiked muscle+ skin sample
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Table 1 Standard working curve and correlation of

AVM in grass carp plasma and tissues (n=15)

B il
Sample

Linear equation

LI

LB

Correlation

coefficient

1.3% Plasma
JFWE Liver

WUA + 2
Muscle+ Skin

B E Kidney
il Gill

Y=1299.6 x—19.6
Y=1308.7 x—828.9

Y=1 378.0x—1 874.

Y=1376.7x—2 025.
Y=1377.4x—1 941.

8

5

3

0.999 9
0.999 8

0.999 7

0.999 5
0.999 6

I TR AR & 4% 3 A5 AR I L (3 S/ND ISR,
AVM 7E F o i % v i e AR A PR B 0. 1~0.5
pg/ L A S By Fe A R BR Ry 0. 1~0.5 pg/kg.
2.3 AVM HPLC-FD & #f /& B4z B i R 5 15

FE

MR 2 845 ] LA th A5 ) HPLC-FD
OIAT SRR L E AR R AL SR a3 A K
AVM, H [0 it Z A 78. 59% ~ 90. 74%, % K F
AVM [ENR AT E A 6 5k B A 225K s H N 2%
FEN 2. 249 ~6. 970, H [ K% BN 5. 13% ~
8. 37 0  FF A K B B I i EoK

% 2 AVM HPLC-FD i A ENMREKEMBEZE (n=>5)
Table 2 Recoveries and precisions of AVM by HPLC-FD analytical methods (n=5)

W5 %5 5 / % Precisions

AVM iz & S E R R/ % -
AVM spiked quantity Mean recovery H A H 1l
Inter-day Intra-day
5.0 83.45 5. 65 6.71
€z o L1
M4/ Cug + L7 20.0 90. 74 4.73 5.13
Plasma
100. 0 85. 62 3. 10 5.28
5.0 78.91 6.42 7.91
- . '
BERE/ (e - kg 1) 20.0 83. 68 5.81 6. 94
Liver
100. 0 82.35 5.18 7.13
5.0 84.16 5.56 6.61
s . 1
HE/ (g = kg ) 20.0 80.71 2.24 5.96
Kidney
100. 0 85.43 3.85 7.12
5.0 78.59 4. 83 7.56
1| . —1
ﬁ”/(“fnnkg ) 20.0 79. 36 6. 97 8.37
100. 0 80. 87 5. 50 6.54
5.0 80. 42 3.46 7.63
HJll’ﬁJJrBi(,ig-kg’l) -
Muscle—t skin 20.0 82.76 5. 57 6.65
100. 0 88. 17 6. 14 7.88

2.4 HRBAVM EEGRARARHIHRIHER

1E 5

% AVM 4 5 i

Table 3

WHEN 0.3 pg/ L. S 2

*3 HBE

528 h J5,AVM e B ) L 3% LA + B2 R B
HE B w1 23 A6 DL ER 3, BIr 45 1L 3% A 25 W0 A 18 3 ) 2
ZHILE A,

AVMEERE&RAATHRERESLLE

Mass concentration or content of AVM in plasma and tissues of grass carp after bathing AVM

24 5 st 1a] /b

1fi 3% / ¢ pg

LD

WL + Bz /(pg + kg™

JFRE/ (pg kg™ B/ (peg » kg™ 1/ (pg » kg™

Time after bathing Plasma Muscle+ skin Liver Kidney Gill
0.5 0.6+0.02 0.340.02 3.040.02 2.24+0.01 0.6+0.08
1 1.0+0.01 0.540.04 4.2+0.05 2.640.03 1.0+0. 06
2 1.8£0.02 0.840.01 4.640.07 3.040.04 1.240.06
3 2.040.04 1.1+£0.05 5.040.03 3.440.02 1.640.03
4 2.440.05 1.5+0.04 5.340.01 4.040.05 1.8+0.06
6 3.440.06 2.340.05 5.540.04 4.24+0.02 2.040.09
8 4.840.05 3.140.03 5.840.01 4.640.03 2.440.05
10 6.040.03 4.340.01 6.340.03 4.840.06 2.640.06
12 6.840.01 5.240.04 7.440.05 5.240.01 3.040.04
24 9.42£0.04 7.240.06 9.7£0.06 6.840.08 4,1+0.02
48 11.240.02 9.540.02 14.840.02 8.940. 04 2.640.03
72 9.740.04 10. 740.02 17.840.02 12.140.05 5.240.05
96 7.240.05 8.9+0.07 12.240.01 7.240.03 4.0+0.01
144 5.2£0.06 6.840.04 15.040. 04 8.440.07 3.040.05
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43k 3 Continued table 3

2y ) /h M3/ Cug = L5

MR+ K/ (pg + kg™ D

H?H}f/(yg . kgfl) '%HE/(;}.{Z . kg’l) fﬂw\/(‘ug . kgﬂ)

Time after bathing Plasma Muscle+ skin Liver Kidney Gill
216 4,2+0.03 3.240.06 7.440.05 2.640.01 2.040.04
336 1.8+0.05 1.340.02 2.140.02 0.840.03 1.240.02
528 0.240.01 ND 0.440.03 ND ND
576 ND ND ND ND ND

W ND. Kk .
Note: ND. No detection.

R4 AVMEEGSMEHNGWREINESH

Table 4 Pharmacokinetic parameters of AVM in grass carp plasma

2k Parameters Z 8 (4 Values

Z ¥4 Parameters Z 8 {H Values

Ti2/h 34. 20
Ty/2p/h 163. 22
T2k /h 15.61
Kio/h™! 0.007 9

AUC/(pg+h+ L 1) 2 486. 02

Ky /h! 0.011

Kiz/h™! 0.005 7

Tpea/h 40. 75
Conax/ (pg « LD 11.92

TE e Tynee 23 AT 5 Tog. TERAE I Trzaco - WO 20 5 Ko 25 9 D HP e 221 BR () — 203 38 0 B0 AUC. 25 1) il 28T 101 B Koo 24
Wy I\ 300 28 i) v e 2 B G ) — R Kz 250 DA P S 1 A 0 A A ) — 5 B T e IB WIS ] 5 Crae. W BTHEVREE

Note: T’ /2,. Distribution half-life; T 25. Elimination half-life; T /2(k.) . Absorption half-life; Kio. A rate constant of drug elimination from the

central compartment; AUC. The area under the serum concentration-time curve; K»;. A rate constant of drug from peripheral com-

partment to central compartment transporter; Ki». A rate constant of drug from central compartment to the peripheral compartment

transporter; Thek. Time to peak; Chax. The peak concentration.

M 3 FTLLE W K AVM $2 0.3 pg/L ] 5%
AR EAT 2V I« B 5 R I IR 1 S K L R 45 2 4R
AVM & HZ W, $] 72 h w24 PLR A+ R
JIE B RN B R AVM i 2k B i (L Hp DU
JUE T ) R R 3R B 17,8 pg/ ks HOUR R B L
P+ e MR 2L, 43 50 2 12.1,10.7 F1 5. 2 pg/kg.
M3 H AVM B i kB 257 5 48 h ik B & &
H11.2 pg/L LA+ BB RS AVM 7E 2}
R 528 h A FEAG H L T I AN P ) AVM 7R
Y55 576 h ANTLAG .

3w

3.1 HBHBFE

TE il 5 S0 25 ) 0 45 2 T SR B L N S TR X
2y 7E A 7 v ) 2 e TR SE R N R R .
PR 560 15 1, AVM X fa 28 1 %2 4 i W E N
0.25~0.3 pg/L" . A3 56 B 0L 32 PR A2 77 4 Bl L R
HUO— R R4 2 22 i 0 7 3, LA B SR &k 1 F
AVM 75 i {4 Py 14 25 9 4% 38 2h I 2% F o A T B 1S
B kA e T 25 SR AR 2R R A
3.2 HALAHERMEFE

T AVM 76K 7 35250 h ARG, S 8O0
A P 1Y B BR A ARG L R B AR SR R AR Z
PR A A AR R R R A L A IR A —
SV A ) T MR A A X AR R i 1 i Ak B AR

AR BB, AR TE S % [ A2 SRR 5 i Ab By
0 FE A b R BRIV Ak R 6 A T VR ST T
HE A5 I RE 7 vk H A B O T g D | R
o SRR Hr R A LA R RE A S B 2R g A
B J7 L HEATAb 3, S5 R R, RO K A SR N 3
KRS AVM, H B %7 78. 59 % ~90. 74 % , 4%
KA AVM [BISCR B RRE A7 45 5% B R I 225K

3.3 AVMEEEALAHTNHEBRANERZBENT
3.3.1 e R LS A8 h MK h AVM
Jot VR P IR B B R AE 11, 2 pg/ L, 45 255 528 h IfiL ¢
O AVM BT EE R 0. 2 pg/L. 255 576 h KK i
AVM, 5N FFIE B WE 88 oA R 55(E 2E AT E A
AL, AVM 7E R A i3 s T R 2208
3.3.2 MA+ R AKX ZE R R B 7E W) G T
AN 0.3 pg/L AVM FRFE K h #4259 576 h
J&  HWUA A+ Je b AVM & 578 72 h ik e KAE 10,7
pg/kg WG B W TR 4525 )5 528 h Bf Rk ik, &R
W] AVM TER LA -+ b 9 & FRURE 0 A, (BLTH
BRI AN . X SRRE DU IR DR G 45 25 1 40 1 2
AR B, MM ER 21 K 0 A TR R 0.5
pg/L AVM g K h R 22257 20 d Jm, LA th i
AVM &l ik 7. 74 pg/kg, 71L& 25 f5 40 d
R K . gk ) F1 Vanden 257 43 B BF 58 T
AVM Tr it KEg 6 RIH AN AV EES
A ISR A IESE AVM 7E3X 2 R K g i &
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TG A+ T 24 R 2% A 0 K D9 I 25 A B 0 2 Y 19

RE AR (H 2 AVM 78 fi K P 1) 5% B8 vk 25 Bl
ER R BRI TR N
3.3.3 &2 NRMAFAH)E . EAL T AVM 1
AL 72 h IkER(E 5. 2 pg/kg fE 24 h Bf B A —
W L 25 Bl 4.1 pg/kg. 45255 528 h
Kk AVM, A8, B d 55 T AVM K IR
LT AVM AR 3 BT EEAR K (872) . 43 F- 1K
PR K (1.7 nm X 1. 87 nm X 1. 84 nm) , K4 7
JoT i Ay AR AR T AR S K B B BHLE T
AVM 2 8 1 g 38 W i, BRI T 259 fR A R Y
Fia™ IEE T AVM 7E B FIE Y s
3.3.4 A i HEREMILMALIH AVM i
FR) SR SO0 T A R R AVM A B SR A
FELZ5)E 72 h kiR RMH 17. 8 pg/kg, X 5IMm
TE B 0 b BB 45 2R — 30, U0 W R 2 o fa 4R N i
HEM AVM HEGRE . 250 144 h 5 iF e b
) AVM & & BLES 2 IR 4 (15, 0 pg/kg) s
255 576 h KK AVM, B I JIF 2 BT A 412
AVM & i f5 e B BR 5 i2 0, 02 AVM 5R B 23 A
RHLZH 20,
3.3.5 B Mk S B HEM 4R K P
A0 T 0E R A D RE . AN I g b A E
AVM EH7E4 2505 72 h ik R (12, 1 pg/ke)
255 528 h WA K . H AVM I i il £k 5 IE
AR L, 7E 144 h #OA S 2 WO e g, fH
AVM & & IR RS £,

AR b, B S U R 2H 29l 24 vk
JE - [ 2 0L il 2 L ¥ DL B s BRI AR . 6T
25 ) W W 22 W B G K HERIL TR B 835 22 UL 1 N A4 RO
FLENWY b K= Eh ) R IR AW . L4 3
(4 I DXL 22 fidk 8 A M G AL A0 21 (EHC) | 5 18 26
Z B 5 L i EHC 8 IA O 2 7= A i £ 0 B
G T RE M — FPALEH S L TR T 2 B 2 TR
] 25 H 20 ZUIE 3% I 24 Wk BE A PR O T R A B A Y
FRCR U B A v e . T EL ER T AR Y 245
S AU A A Bl W, BT DA AN SR AE A T T
AR, WSS 2 Wy ok BEBEAR T4 1 0%, f L B4
ATHEDN  Ji JFE 06 26 0T g 30 AVM 76 540 i JE L5
P T e e M PR XU B G 0 SRR .l i A 2R
A5 3 3000 25 ) T WA P A A 43 S 2 ) A AR P I
FHER] , SE 2295 B, i 25 3l 7 ok 38 A2 15 52 4%, il e 48
2577 G2 I 2% X — A5
3.4 EEaMFH AVMHAHESH

BAG 2] AVM Jg, Hof ¥ b AUC

2 486.02 (pg » h)/L, AR T 1 68 i & h /9 10 700
Cug + /L (100 pug/kg JEIEVE S0 i f o 3 of
[y 4 029.46 (pg+ h)/LC0.5 pg/L 2575, Lifs-
chitz Z Y HE TR S W A4 2 R ST 200 pg/kg
AVM J5,H i@ AVM i) AUC 3l 244 (ng+ d)/
mL, $EH] AVM 7E 5L K N 19 25 3l 2 2 805 T L 3)
PoAH AT B B 22 5, 0 H S OK AR AR W s 2R AR e A
25, ARPREW . A2 07 A& AVM &
SEFITE R, a0 KV ¥ fi: 1 0 R Emamectin benzoate
J& s M Coox AT3E 105 pg/kgs 11, K 10,0 d* 5 ¥ 6
W& S IVM 5 5 G i 308, 4 pg/ kgt {0 A 15. 37
h st 259 AVML 5 I3 Coe 9 19. 10 pg/kg,
1, 1007 A AR R B rh B A 257 AVML R 1l 3K
Coux N 11,92 pg/L, 01,4 15. 60 h, [FFH 245 946 R [F]
KA A= AR N T 3R R ) 24 B0 2 22 S ) L 3 RT R R
W T A RIK AR A e 3 2 B IR R 22 S A e 25
MR A S A I RE T 25 5 e 5wty
3.5 AVM IR ARZE (WD) 1 E

HAp B G ERAHS LS E . HA hE R
FRAEAR XS AVM R4 (40 R R S b i ok B R o
T PEARLE T AE K S R W E o A
PO AVM e i3 LR+ B AT L B I
TR BRALERAE T HESE . 3RS T AVM AR B 4 21
Hh R A L BR R o i E AVMZE K
R B e ke B B B S AR 24 SRR T R R A

A BET B E T AVM 7E H A 68 i -
B2 80 15 d, Sevatdal Z5EM2 3 38, & 0 O IR
Emamectin benzoate J5,77 d 24 e J& A B 2 46 I
FRUATF . BRE #i AVM X6t i WDT & 19
do JBEHLLS AF5E N, AVM FEfif £ | i) WDT Sy
40 do AU 45 & 52 B AL 7 3R B S B0 7E (26, 0+
1L.0) CHRAT L2 ES W KK AVM
WItR B 0 0.3 pg/ L. 253K 576 h J5 fEHEfi i
WK A SR B R A AVM, 45 6 2 3807 1% 4 1
TR AVM B WDT 4 24 d. [ Bl 2 9 78
AN TR B W 18] 1Y 2 3 2 22 S LA 8L X b 24 Bl e e
ol Jas 18] F) 22 S 3R B OB I Ao 25 W0 7 — A sh 4 v 1 ik
6 235 3 W T At Bl i) 07 AR
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