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Effect of whole-body exposure to static magnetic fields on serum and aortic VEGF, TGF-f1,

TNF-a and IL-6 expression in diabetic atherosclerosis rats

CHU Yi, FENG Pin, ZHANG Wei, DANG Jingyi, LI Bo
Department of Cardiology, Tangdu Hospital, the Fourth Military Medical University, Xi'an 710032, China

Abstract: Objective To identify the effects of moderate-intensity (4.0 mT) static magnetic fields on the expression of endothelial
growth factor (VEGF), transforming growth factor 1 (TGF-B1), tumor necrosis factor o (TNF-a), and interleukin 6 (IL-6) in
the serum and aorta of diabetic atherosclerosis rats. Methods Twelve-week-old male Sprague-Dawley rats (n=30) were randomly
and equally assigned into 3 groups, including the blank control (Control), diabetes mellitus (DM) and DM with static magnetic
fields exposure (DM+SMF) groups. The rats in DM and DM+SMF groups were subjected to the combined administration with
streptozotocin, vitamin D3 and high-fat diet to induce diabetic atherosclerosis. The rats in DM+SMF group were exposed to whole-
body static magnetic fields (4.0 mT, 2 h/d). After 8 weeks, all rats were sacrificed, and the serum samples were extracted for
analyzing blood lipid indices (serum total cholesterol, triglyceride, high-density lipoprotein cholesterol and low-density lipoprotein
cholesterol). The ELISA method was used to determine the expression of serum VEGF, TGF-$1, TNF-a and IL-6 protein. The
aortic tissues were also collected for quantifying VEGF, TGF-B1, TNF-a and IL-6 gene expression via the PCR method. Results
Static magnetic fields prevented the increase of blood lipid indices in diabetic atherosclerosis rats (P<0.05), and also significantly
reduced the expression of serum VEGF, TGF-f1, TNF-a and IL-6 protein (P<0.05). PCR results showed that the static magnetic
fields down-regulated aortic VEGF, TGF-$1, TNF-a and IL-6 gene expression (P<0.05). Conclusion The positive therapeutic
effect of moderate-intensity static magnetic fields on diabetic atherosclerosis might be associated with their regulation of essential
cytokines, such as VEGF, TGF-B1, TNF-a and IL-6, etc.
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Tab.1 Effects of whole—body exposure to static magnetic fields on blood lipid indices of diabetic

atherosclerosis rats (n=10, mmol/L)

Group Total cholesterol ~ Triglyceride High-density lipoprotein ~ Low density lipoprotein
Control 4.13+0.65 0.4440.11 0.47+0.11 1.45+0.38

DM 11.62+1.45%* 1.8140.35* 2.49+0.37* 5.73+0.67*
DM+SMF 4.82+0.83" 0.97+0.23" 1.45+0.23" 3.24+0.73"

Control: Blank control group; DM: Diabetes mellitus; SMF: Static magnetic fields; *P<0.05 vs con-

trol; "P<0.05 vs DM group.
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Fig.1 Effects of whole—body exposure to static magnetic fields on the expression of

important serum cytokines in diabetic atherosclerosis rats (n=10)
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Fig.2 Effects of whole—body exposure to static magnetic fields on important aortic cytokine

expression in diabetic atherosclerosis rats (n=10)
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