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Abstract: Neonicotinoid pesticides have been given extensively concern since they were launched in the 1980s. As a
typical third-generation neonicotinoid insecticide, dinotefuran has been widely used in more than twenty countries around
the world because of its high efficiency and broad spectrum. In recent years, dinotefuran shows potential hazardous to
non-target organisms and results in the ecological environment pollution by widespread application in agricultural
production, which have brought to people's attention. Therefore, understanding the biological activity and ecotoxicity of
dinotefuran, and demonstrating the environmental fate of dinotefuran is of great significance to the ecological risk
assessment and scientific application of dinotefuran. The current study reviews dinotefuran with respect to the biological
activity to target pests, the ecotoxicity to non-target organisms, the dissipation dynamics in the ecological environment, and
finally puts forward prospects for its application. It can provide reference for the reasonable application and scientific
management of dinotefuran in the future.

Key words: neonicotinoid insecticides; dinotefuran; bioactivity; ecotoxicity; dissipation dynamics

120 ™M,
nAChRs
[UPAC (RS)-1- 2= 3-(  -3-
:2020-07-31
31801771
1997— o E-mail 1ziqi0607@163.com
1988— o E-mail chenzenglong@ioz.ac.cn
1969— o E-mail chengyoupu@tjau.edu.cn



20 1

) . UF s,
-3-
2
B3]
4
1
24 194
B
o 10% DS ™.20%
o SG 5181 20%
SC m 25% Wwp 08
(61 14.72  62.95 mg/L
PPDB F,
48 h
LD50 0023 I.Lg/bee 14 d [19]0
LCs 4.9 mg/kg, N N
ICR o
[ﬂo Lm\Lzo L30
22 F, N
mg/kg 612.5 2 450.0 mg/kg o LipLyn Ly
Ly
8] 98% N
200 mg/ kg-d 8 F, . [20] [21]
o1 3 LCs.LCy.LCyo
N LC30
oy _
75~82 dil,
R 2
JMPR . 2
MRL
23
1- -3-( -3- ) UF >
1- -3-( -3- ) DN
MRL o F, N



2021 2

[2410
5 mg/L
13 h
97.78%™1,
o LCsy, LCo 0.88
5572 mg/L  882.30 mg/L .
LCy 10.55.24.68.75.91 mg/LF*,
Fl o
2
[27]
[28-29]
LD5() 0.156 Mg/bee
[30]
[3|]O
[32]
[33]O
o UF DN
3
ROS
B435]
96 h
LCs  1.26 mglL
[2836]
N 24h 48h LCy 0.08~4.89
mg/L
o 3 48 h 24 h
[3710 ~
96 h LCs 10.36 g/L
20% 96 h

LCy 59.7 mg/L °
738
mRNA DNA
B9
0]
[
42
nAChRs
3
)
[#4
[4s1
0.5~
2.3d 21d
0.413 mg/kg?
1 mg/kg
74.7% 60.8%
39.6% 1,
UF.DN
40.8 d.
44.4%~86.7%



20 1

62.2%~100%, 21 35d
DN 35d UF
UF,
DN 1,
6.2~89d
4.9~16.7%
2.01 mg/kg 9.35 mg/kg
0.020 ~0.057

mg/kg  0.066~0.256 mg/kg

[49]
o]

10.7 6.9d
18 3.6dY, 2

. 2013 N N
19.8.
21.7.20.4 d
9.9.27.7.88d 2014
21.0.26.7.22.4d

8.3.17.8.7.5d,

2/\/3 [SI]O N N
0.124.1.72,
0.156  0.296 mg/kg 1.45.3.09.
299 248d 5d
0.106.0.049.0.388
0.142 mg/kg 0.006.

0.005.0.123  0.007 mg/kg
7.53.17.4 8.03d
5d
0.005~0.24 mg/kg

0.24 mg/kg

0.005~0.078 mg/kg
0.075 0.078 mg/kg
DN UF =2,

4
N N S'
R- 2.7~1.3
N S_
R- 41.4~1284 1351
S-
R- R- S-
[56]o R
[53]

[1] QUESTELJY L, GRATON J, CERON-CARRASCO J, et al. New
insights on the molecular features and electro-physiological proper-
ties of dinotefuran, imidacloprid and acetamiprid neonicotinoid in-
secticides[J]. Bioorganic and Medicinal Chemistry, 2011, 19(24):
7623-7634.

(2]

[Ccy/ : 2016
, 2016:
146-151.
[3] . []. , 2020, 24
(2): 36-37.

- 10 -



2021 2

[4] . [EB/OL]. (2020-07-19)
[2020-09-15]. http://www.chinapesticide.org.cn/.

[5] . : [J]. >
2017, 8: 33.

(6] ; , s

[J1. ,2019, 58(1): 6-10.

[71 YAN S, MENG Z Y, TIAN S N, et al. Neonicotinoid insecticides
exposure cause amino acid metabolism disorders, lipid accumula-
tion and oxidative stress in ICR mice[J]. Chemosphere, 2020(246):
125661.

(8] , , . SD [1.

( ), 2016, 18(1): 4-6.
[9] , . 98% [71.
,2019, 18(5): 38-41.

[10] ANDERSON J C, DUBETZ C, PALACE V P. Neonicotinoids in
the Canadian aquatic environment:a literature review on current use
products with a focus on fate exposure and biological effects [J].
Science of The Total Environment, 2015(505): 409-422.

[11] IUPAC. Available information on dinotefuran in pesticides proper-
ties data base[EB/OL] (2019-03-12) [2020-07-15]. http://sitem.
herts.ac.uk /aeru/ppdb/en/Reports/1195.htm.

[12] JIRIES A G, AL NASIR F M, BEESE F. Pesticide and heavy met-
als residue in wastewater,soil and plants in wastewater disposal site
near Al-Lajoun Valley, Karak/J-ordan[J]. Water Air and Soil Pollu-
tion, 2002,133:97-107.

[13] JMPR. Joint meeting on pesticide residues in food 2012
[EB/OL] (2019-06-12) [2020-07-15]. http://www.fao. org/docrep/
017/i3111e /i3111e.

[14] , , . 10%

[J]. ,2019,32(4): 17-19.
[15] .20% .
,2019,3:107.

[16] PREETINDER S S, HARPAL S R. Efficacy of dinotefuran 20% sg

against major planthoppers of rice[J]. Indian Journal of Entomology,

2019, 81(2): 312-316.

[17] , . . 20%
1. ,2017,3:9-11.
[18] , , . .
. ,2015, 6: 133-134.

[19] LU Z B, DONG S, LI C, et al. Sublethal and transgenerational ef-
fects of dinotefuran on biological parameters and behavioural traits
of the mirid bug Apolygus lucorum[J]. Scientific Reports, 2020,10
(1): 248-252.

[20] DENG H D, DUAN W B, WANG H, et al. Assessment of the effects

of lethal and sublethal exposure to dinotefuran on the wheat aphid

- 11

Rhopalosiphum padi L[J]. Ecotoxicology, 2019, 28(7): 825-833.

[21] . [D].

,2018.

[22] , ; ,

[J]. ,2018,41(2): 131-133.

[23] AKIRA H, GREGORY D W, ALEXANDRE N, et al. Differential
metabolism of imidacloprid and dinotefuran by Bemisia tabaci
CYP6CMI variants[J]. Pesticide Biochemistry and Physiology,
2019, 159: 27-33.

[24] Qu C, Zhang W, Li F Q, et al. Lethal and sublethal effects of dinote-
furan on two invasive whiteflies, Bemisia tabaci (Hemiptera: Aley-

rodidae) [J]. Journal of Asia-Pacific Entomology, 2017, 20 (2):

325-330.
[25] , ,
. ,2020, 42(1): 199-201.
[26] , , ,
1. ,2015,37(1): 41-44.
[27] , , ,
7. ,2016, 44(1): 295-297.
(28] , , ,
[7l. ,2020, 61(6): 1130-1133.
[29] , , .7
. 2015, 54(4): 282-285.
[30] , , ,
[7]. ,2017, 12(4): 227-233.
[31] . , .4
0. 2012, 51(6): 436-438; 444.

[32] JULIE A M, ANNE G, JNNIFER S, et al. Honeybees fail to dis-
criminate floral scents in a complex learning task after consuming a
neonicotinoid pesticide[J]. Journal of Experimental Biology, 2020,
223(5): 217174.

[33] LIU S H, LIU Y M, HE F M, et al. Enantioselective olfactory ef-
fects of the neonicotinoid dinotefuran on honey bees (Apis mellif-
era L)[J]. Journal of Agricultural and Food Chemistry, 2019, 10:
1-37.

[34] LIU T, WANG X G, XU J L, et al. Biochemical and genetic toxicity
of dinotefuran on earthworms (Eisenia fetida)[J]. Chemosphere,
2017, 176: 156-164; 169.

[35] LIU T, ZHANG X L, WANG X G, et al. Comparative toxicity and
bioaccumulation of two dinotefuran metabolites, UF and DN, in
carthworms (Eisenia fetida)[J]. Environmental Pollution, 2018,
234: 988-996.

[36] . , ,

[J1. ,2015, 52(1): 19-22.

[37] , , ,



20 1

[J1. , 2015, 34(3): 1478-1485.

[38] . , . -

[J]. ,2016, 11(3): 356-364.

[39] TIAN X, HONG X S, YAN S H, et al. Neonicotinoids caused ox-
idative stress and DNA damage in juvenile Chinese rare minnows
(Gobiocypris rarus)[J]. Ecotoxicology and Environmental Safety,
2020, 197: 110566.

[40] WANG Y H, ZHANG Y, LI W, et al. Study on neurotoxicity of
dinotefuran, thiamethoxam and imidacloprid against Chinese
lizards (Eremias argus)[J]. Chemosphere, 2019, 217: 150-157.

[411] WANG Y H, XU P, CHANG J, et al. Unraveling the toxic effects of
neonicotinoid insecticides on the thyroid endocrine system of
lizards[J]. Environmental Pollution, 2020, 258: 113731.

[42] WANG Y H, HAN Y T, XIE Y, et al. The metabolism distribution
and effect of dinotefuran in Chinese lizards (Eremias argus)[J].
Chemosphere, 2018, 211: 591-599.

[43] . [J]. ,2016, 8: 67-69.

[44] FORD K A, CASIDA J E. Comparative metabolism and pharma-
cokinetics of seven neonicotinoid insecticides in spinach[J]. Journal
of Agricultural and Food Chemistry, 2008, 56(21): 10168-10175.

[45] ZHANG Y, WU X H, DUAN T T, et al. Ultra high performance lig-
uid chromatography with tandem mass spectrometry method for
determining dinotefuran and its main metabolites in samples of
plants, animal-derived foods, soil, and water[J]. Journal of Separa-
tion Science, 2018, 41(14): 2913-2923.

[46] LIR J, LIU T J, CUI S H, et al. Residue behaviors and dietary risk
assessment of dinotefuran and its metabolites in Oryza sativa by a
new HPLC-MS/MS method[J]. Food Chemistry, 2017, 235: 188-193.

[47] MINAE W, JUN U, EIJI U, et al. Effects of processing and cooking
on the reduction of dinotefuran concentration in Japanese rice sam-

ples[J]. Food Additives and Contaminants: Part A, 2018, 35(7):

1316-1323.

[48] CHEN Z J, SONG S M, MAO LY, et al. Determinations of dinote-
furan and metabolite levels before and after household coffee pro-
cessing in coffee beans using solid-phase extraction coupled with
liquid chromatography-tandem mass spectrometry[J]. Journal of the
Science of Food and Agriculture, 2019, 99(3): 1267-1274.

[49] KWAK S Y, HWANG J I, LEE S H, et al. Plant uptake and residual
patterns of insecticide dinotefuran by radish[J]. Korean Journal of
Pesticide Science,2017, 21(3): 233-240.

[50] , ) ,

[J]. ,2019, 58(7): 508-510.

[51] , , ,

[J]. ,2018, 57(2): 124-126.

[52] LI W, SHEN S, CHEN H Y, et al. Dissipation study and dietary risk
assessment of dinotefuran DN and UF in wolfberry[J]. International
Journal of Environmental Analytical Chemistry, 2019, 8: 1-12.

[53] MORI K, OKUMOTO T, KAWAHARA N, et al. Interaction of
dinotefuran and its analogues with nicotinic acetylcholine receptors
of cockroach nerve cords[J]. Pest Manage Science, 2002, 58(2):
190-196.

[54] KIRIYAMA K, NISHIWAKI H, NAKAGAWA Y, et al. Insectici-
dal activity and nicotinic acetylcholine receptor binding of dinote-
furan and its analogues in the housefly, Musca domestica[J]. Pest
Manage Science, 2003, 59(10): 1093-1100.

[S5]CHEN ZL, YAO XM DONGF §, et al. Ecological toxicity reduc-
tion of dinotefuran to honeybee: New perspective from an enan-
tiomeric level[J]. Environment International, 2019, 130: 104854.

[56] CHEN X, DONG F S, XU J, et al. Enantioselective degradation of
chiral insecticide dinotefuran in greenhouse cucumber and soil [J].
Chirality, 2015, 27(2): 137-141.

( : )

S T e S S T S L i S S S T S T A S e e AR Sty

2021

o

e S e T S ST B T

et er e ee oo —fer—mee s —hn—fmer—mer st s ee st er—mer ot —her—mer—hmsr—e sttt sr ot —h —h ot er—pmer e

N N 100%

° 2021

(

~

X

- 12 -



