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Effects of long-term low-dose phoxim exposure on the midgut function and health of silkworm
HOU Jiayin, XIE Xinyi, PAN Ningning, LI Gangsheng, LI Meng, CHEN Liezhong"

(State Key Laboratory for Quality & Safety of Agro-Products, Zhejiang Academy of Agricultural Sciences, Hangzhou
310021, China)

Abstract: The multifaceted effects of long-term low-dose phoxim exposure on the structure and function of the
silkworm (Bombyx mori) midgut were investigated in this study. Long-term exposure caused systemic dysfunction of the
midgut, evidenced by significant increases in digestive and detoxification enzyme activities, along with marked
histopathological alterations such as disorganized columnar cells, swollen goblet cells, and sparse microvilli, which
impaired nutrient absorption and led to body weight loss. Meanwhile, midgut immune function was markedly suppressed,
as indicated by the downregulation of antimicrobial peptide genes and key immune signaling components, decreased
microbial diversity, proliferation of potential pathogens, and depletion of beneficial bacteria. Collectively, these findings
demonstrate that low-dose phoxim disrupts midgut integrity, metabolism, and immunity, resulting in systemic intestinal
dysregulation and growth inhibition in silkworm. This study highlighted the potential threat of environmentally relevant
phoxim exposure to silkworm health and provided a scientific basis for evaluating pesticide safety and guiding rational
pesticide use in mulberry cultivation.
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