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PT-MR 2100 (KINEMATICA AG R 40d 45d 1
); N-EVAPTM (ORGANOMATION ( ) 1 (
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; (Carassius Fig. 1 Aquaculture pond ecosystem model
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3, 120 1.4
150 (Elodea nuttallii) 1 mL , I mL
(35+£5) cm, , , 0.22 um (PTFE) ,
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25 , 5 min, 15 mL ,
, (1 , 5 mL 10 mL 1,
100% , , 1 ml, 0.5 mL
26~287C, , , 1 min, 2 min,
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Tab.1 Elimination equation and half-life of Avermectin in aquatic water, sediment and Elodea nuttallii
media elimination equation () correlation coefficient /h elimination half-life time

C,= 3.7806_0'01 141
C,= 1.642¢70%
C,= 6.475¢7002%

aquatic water
sediment

Elodea nuttallii

0.986 63.8
0.907 115.5
0.943 315.0
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Tab. 2 Pharmacokinetic parameters based on statistical moment theory following Avermectin exposure

pharma- unit Carassius auratus gibelio Eriocheir siensises
cokinetic parameters - - - -
plasm muscle liver kidney gill gill
Chnax png/L(kg) 50.90 11.91 15.47 45.37 21.25 8.08
Tmax h 72 72 120 72 72 12
AUC,, ng/Lkg) h 10031.2 3070.5 3857.5 12892.0 4886.4 1103.7
AUCq. pg/L(kg) h 10035.1 3085.0 3865.2 12950.6 4894.6 1139.0
MRT,, h 164.5 188.6 183.6 200.3 160.0 222.9
MRT. h 166.0 191.6 184.8 203.1 160.8 243.4
tin h 69.17 74.25 64.69 73.20 47.05 113.55
: Cmx AUC pg/L pg/(L-h), pe/kg  pg/(kgh).
Note: The plasma concentration units of Cy,.xand AUC are pg/L and pg/(L-h), respectively, and those in other tissues are pg/kg and png/(kg-h),
respectively.
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Accumulation and elimination of avermectin in a simulated aquacul-
ture ecosystem

ZHANG Weiwei', FU Guihong', WANG Yuan', ZHAN Jia’, FANG Wenhong', SHEN Jinyu®, ZHOU Junfang',
YAO Jiayun®
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Abstract: Ultra-performance liquid chromatography tandem mass-spectrometry was used to study the environmental
behavior of avermectin (AVM) in a simulated aquaculture pond ecosystem. AVM degradation in water, as well as the
accumulation and elimination of AVM in sediments, Elodea nuttallii, and fish and crab tissues were explored. The re-
sults showed that 6 pg/LL AVM had a half-life of 63.8 h in the simulated pond. At the same time, AVM was transferred to
the sediment, E. nuttallii, and aquatic animals. The peak AVM concentration, concentration time curve, and half-life in
sediment were 1.25 pg/kg, 469.2 pg/(kg-h), and 115.5 h, respectively. The corresponding values in E. nuttallii
were 8.75 ng/kg, 2521.7 pg/(kg-h), and 315.0 h, respectively. These results indicate that AVM was absorbed and en-
riched in E. nuttallii. In the simulated system, crucian carp (Carassius auratus gibelio) absorbed AVM from water, and
peak blood, kidney, gill, liver, and muscle concentrations were 50.9 png/kg, 45.37 ng/kg, 21.25 pg/kg, 15.47 pg/kg, and
11.9 pg/kg, respectively. AVM was only detected in the gill of Chinese mitten crab (Eriocheir sinensis) at a peak con-
centration of 8.08 ug/kg but was not detected in hemolymph, muscle, or hepatopancreas. The bioconcentration factors
in descending order were crucian carp > E. nuttallii > Chinese mitten crab > sediments. These results demonstrate dif-
ferent absorption and enrichment in different environmental components and tissues in the same aquatic animal.

Key words: Avermectin; Carassius auratus gibelio; Eriocheir sinensis; Elodea nuttallii; sediment; absorption and
enrichment
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