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Effects of Combined Heat Stress and Deoxynivalenol on the Immune System in Mice

LIN Jiayin, LIU Jie, TANG Siqi, XU Jingkao, LIU Jiashuo, WANG Tongle, SUN Zilong
(College of Veterinary Medicine , Shanxi Agricultural University, Jinzhong 030801, China)

Abstract: To investigate the combined effects of heat stress and deoxynivalenol(DON) on the immune system of animals,
in this study, taking mice as research subjects, an animal model was established using male 49-day-old ICR mice. After a 7-
day acclimatization period, 48 mice were randomly divided into four groups: a control group(Group C, no treatment), a heat
stress group(Group H, subjected to 42 °C heat stress for 2 hours daily), a DON group(Group D, gavaged with 2 mg/kg of
DON daily), and a heat stress plus DON group(Group HD, subjected to both 42 °C heat stress for 2 hours and 2 mg/kg of
DON gavage daily). After 14 days, the mice were euthanized. Morphological observations of the spleen and thymus were
conducted using hematoxylin—eosin(HE) staining, and the levels of immune factors and cytokines were measured by ELISA.
HE staining results revealed that compared with Group C, Groups H, D, and HD exhibited splenic capsule rupture, trabecular
structure disruption, and blurred boundaries between the red and white pulp. The thymus showed unclear corticomedullary
junctions, blurred vascular structures, loosely arranged cells, and indistinct cellular margins. ELISA results indicated that
compared with Group C, Group D showed significantly increased levels of splenic IgM, and thymic IgG, TNF-8, IL-4, and
IL.-6. No significant changes were observed in Group H. Compared with Group H, Group HD demonstrated significantly
elevated levels of splenic IgM, and thymic IgG and IL.-4. In conclusion, both heat stress and DON could independently damage
the structure and function of immune organs. However, DON played a dominant role in thymic inflammatory response and
barrier disruption, whereas heat stress appeared to predominantly suppress adaptive immunity in the spleen. Their combination
might exacerbate immunosuppression, potentially through additive effects on oxidative stress or inflammatory pathways.
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Fig.4 Relative expression of IgM and IgG proteins in spleen
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