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Effects of paraquat on lifespan and level of expression of antioxidant
enzyme genes in worker bees of Apis mellifera ligustica
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Abstract We investigated the effects of paraquat on lifespan and the level of expression of mRNA for the antioxidant
enzyme genes Sod I and Sod 2 in newly emerged worker bees of Apis mellifera ligustica Spinola. Paraquat was given at
doses of 200 mg/L 400 mg/L and 600 mg/L. Bees in the control group were fed sucrose. The results showed that
lifespans of honey bees decreased with the increase of paraquat concentration( P <0.01) . The relative level of expression
of the antioxidant enzyme gene Sod I increased linearly with the increase of paraquat concentration and it was significantly
lower in the control group than in the paraquat-treated groups ( P <0.05) . In contrast the relative level of expression of
the antioxidant enzyme gene Sod 2 increased initially but then decreased with the increase of paraquat concentration. The
level of expression of this gene was significantly lower in the high-dosage paraquat-treated group ( 600 mg/L) than that in
both the control group and the low-and middle-dosage paraquat-treated groups ( P <0. 05) .
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Table 2 Effects of paraquat on mean 1
and median lifespan of honeybee( h)
Fig.1 Effects of paraquat on survival
! distribution function of honeybee
Treat Mean + SE Median
I 260.720 +3.787 — 2.2
| 191.120 £5.717 180. 000 2 Sod 1
I 125.086 +4. 600 120. 000
(r >0)
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Sod 1
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a. Estimation is limited to the largest survival time if it is Sod 2 (r<0)
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600 mg/L Sod 2
3
Table 3 Pairwise comparison of paraquat’s effects on the lifespan of honeybee
1 I v
Treat (x") p (x") p (x") p (x") p
I 141.257 <0.001 262.703 <0.001 296.899 <0.001
Log—rank I 141.257 <0.001 76.322 <0.001 122.912 <0.001
11| 262.703 <0.001 76.322 <0.001 14.382 <0.001
v 296.899 <0.001 122.912 <0.001 14.382 <0.001
(P
<0.05) .
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Fig.2 Effects of paraquat on expression
level of Sod 1 gene in honeybee
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Dta are mean + SE. Histograms with the different letters

indicate significantly different at 0. 05 level. The same

below.
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Fig.3 Effects of paraquat on expression

level of Sod 2 gene in honeybee
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