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Abstract: This study uses imidacloprid as an example to investigate the effects of sublethal concentrations

Province

of pesticides on the acute toxicity immune genes and detoxifying enzyme activities of Apis mellifera ligustica
at different ambient temperatures. The oral acute toxicity of imidacloprid to 1-day-eld honeybees at
different temperatures ( 25°C and 35°C) was determined by artificial feeding method and the LC,; of the
environment at 25°C was calculated to be 4.032 mg/L based on the virulence curve. 2 uL of this
concentration of imidacloprid was artificially fed to honeybees and placed in 25 and 35°C environments for
24 hours. The acute toxicity of pesticides to bees in two temperature environments was compared and

immune gene expression detoxifying enzyme and acetylcholine lipase activity were measured. The oral
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LCy, of imidacloprid to bees at 25 and 35°C were 11. 074 mg/L and 8. 948 mg/L respectively; compared
with the 25°C environment the 35°C environment produced a synergistic effect with imidacloprid which
LC,, imidacloprid could inhibit the
expression of honeybees Abaecin Apisimin Defensin 1 and Defensin 2 ( P <0. 05)

significantly increased the acute lethality of pesticides ( P <0.05) .
among which Abaecin
and Apidaecin have significant inhibitory effects ( P < 0.05); The measurement of detoxifying enzyme
system enzyme activity showed that cytochrome 450 ( CYP450) and carboxylesterase ( CarE) activities
increased activation at 25 and 35°C ( P <0. 05)
35°C (P <0.05) . Acetylcholinesterase activity was significantly decreased by imidacloprid pesticide ( P <
0. 05)

environmental temperatures could regulate the acute toxicity of imidacloprid pesticides to honeybees and

and CYP450 activation effect at 25°C stronger than at

but there was no significant change in different temperatures. It was initially found that different

the synergy of the two would affect the immunity and detoxifying enzyme system of honeybees to varying
degrees. Our work revealed the synergistic effects of imidacloprid pesticides and ambient temperature in
honeybees. The results may be general and provide new research perspectives for pesticide safety
evaluation and honeybee protection.
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1
Table 1 Primer sequences
Target genes (57 —=3") Primer sequences ( bp) Product size
Abaecin F GTACCATTACCAAATGTACCA 189
Abaecin R GACCAGGAAACGTTGGAAAC 175
Apidaecin ¥ TAGTCGCGGTATTTGGGAAT 187
Apidaecin R TTTCACGTGCTTCATATTCTTCA 175
Defensin 2 ¥ GCAACTACCGCCTTTACGTC 149
Defensin 2 R GGGTAACGTGCGACGTTTTA 152
Defensin 1 F TGCGCTGCTAACTGTCTCAG 182
Defensinl R AATGGCACTTAACCGAAACG 178
Hymenopt F CTCTTCTGTGCCGTTGCATA 169
Hymenopt R GCGTCTCCTGTCATTCCATT 174
Apismin F TGAGCAAAATCGTTGCTGTC 184
Apismin R AACGACATCCACGTTCGATT 191
B-actin F CCGTGATTTGACTGACTACCT 185
B-actin R AGTTGCCATTTCCTGTTC 168
Abaecin  Apidaecin (P<0.05) .
2 25C  35C 35C
(P>
2.1 0.05) .
1 35%C 25C 35
2 o o
9 9 2 (24 h)
25C 35C
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Fig. 1 Effects of LC,, imidacloprid on the expression of six immune-related genes in honeybees at different temperatures
(P<0.05); 2 . Note: Different small letters above bars represent significant
difference ( P <0.05) ; The same for Fig. 2.
< 20p A ~ 20.B
E_ b g b b
80
sl e 2 L
15 ES1s]
g %) c = = N a
=% T g 2
S a = =
g2 101 a .2 1.0t
j % T T E ::3
R: =&
< -
e st E Sosl
= g S8
(=3 =" =
g 2
& 0 ' ' ' ! S 0.0
(&
C D
N 1.0 2
~ 50fF a a 2 ° a
S = Sl LT
w5 401 BT 081 b
X~ £%
=B c.2
S = £ g
E g 20f S5 04r
g RE
R ags L
lﬂ:l]- 10 S e 0.2
2 =
[ =
Z 0 = 0.0

2

LG,

AchE

Fig. 2 Effects of LC,, imidacloprid on bee detoxifying enzyme and AchE activities at different temperatures
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