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Effects of selenium — enriched diets with different selenium concentrations on the growth, development,
oxidative stress, and insecticide tolerance of Tribolium castaneum
Li Jiaxu', Cheng Siyu', Deng Tingwen', Liu Yu', Guo Xuan', Tang Qiuling'*, Bi Jie'”, He Yanping'’
(School of Food Science and Engineering, Wuhan Polytechnic University' , Wuhan 430023)
(Key Laboratory for Deep Processing of Major Grain and Oil,
Ministry of Education, Wuhan Polytechnic University’, Wuhan 430023)

Abstract: In this study, the effects of selenium in diets on the growth and development, population dynamics,
oxidative stress response, and spinosad tolerance of Tribolium castaneum were investigated. The results showed that
the development duration of the first — instar larvae was significantly prolonged, while that of the fifth — instar larvae
was significantly shortened by selenium treatment. The intrinsic rate of increase (r), finite rate of increase (\), net
reproductive rate (R,) and adult survival rate of T. castaneum reared on low — selenium diets were significantly higher
than those reared on high — selenium diets. High — selenium treatment resulted in a significant decrease in the adult
survival rate and age — specific life expectancy of T. castaneum adults at all developmental ages. In terms of oxidative

stress, the activities of superoxide dismutase (SOD) and catalase ( CAT) in larvae were generally higher than those
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in adults, whereas the activity of peroxidase (POD) showed the opposite trend. Compared with the control group, the
SOD activity of larvae was significantly increased, while that in adults was significantly decreased by selenium treat-
ment. The CAT activity in larvae was generally increased under selenium treatment (although it remained lower than
that in the control group), whereas the CAT activity in adults was significantly inhibited in all selenium — trated
groups. The activity of glutathione S — transferase ( GST) was significantly induced by selenium in both larvae and a-
dults, indicating that selenium exterted a significant effect on the activities of antioxidant enzymes in insects, which
was affected by the developmental stage differences and dose — dependent effects. At the same time, the content of
malondialdehyde ( MDA) , a lipid peroxidation product, in larvae was significantly increased by selenium treatment.
In adults, however, the MDA content in the low — selenium group was significantly reduced, while no significant
difference was observed between the high — selenium group and the control group. In addition, compared with the
control group, the adults in the low — selenium group exhibited the strongest tolerance to spinosad, followed by those
in the high — selenium group. In summary, selenium may affect the growth and development, population growth, and
insecticide tolerance of T. castaneum by regulating its redox homeostasis, and such effects varied with the selenium
concentration and insect developmental stage.
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