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Toxicity effects of abamectin to aquatic animalsand itsresidue
detection methods
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ABSTRACT: Avermectins (AVMs) are macrocyclic lactones with broad spectrum and high activity, which are
applied worldwide in agriculture and animal husbandry. Abamectin (ABM) is one of the most common active
compounds, and has been widely used in aquaculture. However, ABM is toxic to aquatic animals, and can pose a risk
to the aquatic environment especially when used irrationally in aquaculture. In this article, the research progress of
toxicity effects of ABM to aquatic animals was reviewed, including the toxicity, the metabolic enrichment, the
detection techniques and the maximum residue limit (MRL), etc. On this basis, it suggested that the toxic mechanism
of abamectin to aquatic aninmals should be further investigated, and the effects of its metabolites combining with
abamectin fate in environment should be paid more attention in further. It was expected to provide references for
reasonable utilization of ABM in aquaculture and developing further related researches in future.
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Tablel Acutetoxicity of ABM to aquatic animals
96 h LCso/(ng/L)
Oncorhynchus mykiss — 3.6 ECHA!
Danio rerio ( 95%) 55.1 Tigler
Brachydanio rerio ( 99%) 66.3 )
Brachydonio rerio 1.8% 11.83 1ol
Pimephales promelas — 14.7 ECHA!
Carassius auratus gibelio ( 98.1%) 60.0 (]
Carassius auratus gibelio ( 98.1%) 18 (]
Hypophthal michthys molitrix, ( 98.1%) 20 (]
Mpyxocyprinusasiaticus(Bleeker) ( 1%, ) 21.80 0
Ctenopharyngodonidllu 100 (s
Cyprinus carpio — 42 ECHA!
Cyprinus carpio ( 98%) 33.50 o
Cyprinus carpio ( 99.5%) 6.97 (sl
Cyprinus carpio ( 99%) 109.9 (el
il Ictalurus punctatus — 24 ECHA!
fill Ietalurus punetaus ( 99.5%) 9.869 17
#H Ancherythroculter nigrocauda 0.5% ( ) 28 18]
Gambusia affinis ( 98.1%) 80 (]
i Cyprinodon variegatus — 15 ECHA!
Mysidopsis bahia — 0.21 ECHA!
Mysidopsis bahia — 0.020 ECHA!
Penaeus duorarum — 1.6 ECHA!
Macrobrachium nipponensis ( 95.5%) 533 1l
Macrobrachium nipponense ( 98.1%) 520 (i
Hyriopsis cumingii 0.5% 4.44 201
Eriocheir sinensis ( 98.1%) 250 (i
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Table2 Common methods used for detecting ABM residue in aquatic animals
(LOD)/(ng/kg)
ABM
VM MOX N 1.0 pg/k 78.9%~106% 2]
DOR EP , ODS-3 , HPLC-FLD - heke b
(SPE) , 1- :0.5 pg/kg, o . "
(HPLC-FLD) 4 , 10n ke 52.4%~87.1%
ABM , HPLC-FLD
ABM , SPE ,N-
i ABM: 0.1 pg/kg, IVM: 78.8%-88.0% 35
IVM 0.2 pg/kg
HPLC-FLD
ABM Cis s -
IVM  EMA - 10 ug/kg 80%~110%  Noppe ¢
DOP EP (LC-APCI-MS/MS)
(HPLC-MS-MS) ABM ( 01% ) ABM: 0.50 pg/ke, -
80%~95%  Hernando "
IVM EMA , HPLC-MS/MS :0.05~1.00 pg/kg
DOR
’ QUECHE 8 0.20 pg/k 85%~120% )
ABM , UPLC-MS/MS S neke e

%3 HHRAQMBLERGIEN ABM EFYHERERPHIEXZEREMRL)EFEENX
Table3 MRLsand theresidue definitions of ABM in animal foods currently recommended by world organizations and some countries

JECFA

[41] [43] [44] [45]

JMPR(1997) (1996)*2 (2014) (2014) (2012) (2002)%

MRL(mg/kg)
— — — 0.006 0.01 —
0.1 0.1 0.1 0.020 0.1 0.1
0.05 0.05 0.05 0.006 0.05 0.05
0.1 0.1 0.1 0.010 0.1 0.1
— — — 0.020 — 0.025
— — — 0.025 — 0.025
— — — 0.020 — 0.02
— — — 0.050 — 0.05

AVM Blm, Blb AVM Bla AVM Bla AVM Bla AVMB”’ AVM Blb AVM Bla

8,9-Z-AVM By, By,

8,9-Z-avermectin B,
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