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Effect of sublethal doses of imidacloprid on Acetylcholinesterase
activity in Apis mellifera
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Abstract [Objectives] To determine the median lethal concentration of imidacloprid and explore the sublethal effect of
imidacloprid on acetylcholinesterase (AChE) in Apis mellifera. [Methods] The toxicity of imidacloprid was determined by
feeding trials, topical application and the residual film method. AChE activity and the relative expression of
acetylcholinesterase mRNA genes (Acel and Ace?) in the head of 4. mellifera were measured after exposure to different
concentrations of imidacloprid after different periods of time. [Results] LCs,values determined by the three methods were
7.15 mg/L 0.078 ng/bee and 51 ng/cm?, respectively. Imidacloprid inhibited AChE activity within 24 h. The enzymatic activity
of AChE was volatile with increasing pesticide concentration, fluctuating with the dose and period of imidacloprid exposure.
mRNA expression of the Acel and Ace2 genes was induced within 24 h, but not after 1 h, 2 h and 16 h exposure.
[Conclusion] The results show that the effect of imidacloprid on AChE depends on both the period of exposure and dosage.
The AChE activity in the heads of honeybees may be inhibited by sub lethal doses of imidacloprid, but the induced mRNA
expression patterns of Acel and Ace2 was inconsistent with AChE activity.
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Table 1 The primer sequences of acetylcholinesterase genes and reference genes used for RT-qPCR assays

(5'-3" (bp)
Gene name Primer sequence (5'-3") Amplicon size (bp)
ACE(acetylcholinesterase 1) Forward 92
CAAGTTCGAGGTGCTGATGG
Reverse
CGTGATGTCTGCTTCTGTGG
ACE2(acetylcholinesterase 2) Forward 235
CTCGATCTGTTGAGGGAAGC
Reverse
TGTACACCTCCTCCCAGTCC
Act(actin) Forward 150
TGCCAACACTGTCCTTTCTG
Reverse
AGAATTGACCCACCAATCCA
rp49(ribosomal protein 49) Forward 154
CGTCATATGTTGCCAACTGGT
Reverse
TTGAGCACGTTCAACAATGG
Ace? 91% 98% rp49 P 0.05 0.01
102% Actin
1.6.3 & Acel ¥ Ace2 mRNA 3 ik
PCR  ABI7500 PCR Applied 2 gﬁ%—,ﬁﬁ*ﬁ
Biosystems Invitrogen 21 EBHWE
Platinum“SYBR“Green qPCR  SuperMix-UDG
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ABI Prism 7500 SDS 1.1 Sequence  nhg/em’ 7.15 mg/L
detector system 0.078 ng/
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software Menlo Park USA LDs, LCy
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Table 2 Dose-lethality relation of imidacloprid on Apis meliifera (24 h)

Method
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