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Effect of lycopene on glycolipid metabolism and pancreatic tissue through
regulation of TLR4/MyD88/NF-kB signaling pathway in high-fat diet induced
obese mice

TIAN Yi-miao, LI Rui, ZHU Ru-yuan, BAI Ying, CHEN Bei-bei, XIA Bing-ke, ZHANG Hao, ZHAO Dan-dan,
ZHANG Dong-wei
Diabetes Research Center, School of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing 100029, China

Abstract: Objective To investigate the effects of lycopene on glycolipid metabolism and pancreatic tissue inflammation in obese
mice and its underlying mechanism. Methods The obese mouse model was induced by a high-fat diet (HFD). The effects of lycopene
on body weight, blood glucose, blood lipid and body fat were observed after 8 weeks of administration. Pathological changes of
pancreas were observed by HE staining. Protein expressions involved in TLR4/MyD88/NF-kB signaling pathway were detected by
Western blotting, and the degree of macrophage infiltration in the pancreatic tissues of obese mice were detected by IHC. Results
Lycopene significantly inhibited body weight gain and reduced fasting blood glucose, as well as improved glucose tolerance and blood
lipid level in obese mice. In addition, lycopene also reduced vacuolization, edema degeneration, islet hypertrophy and other
inflammatory lesions in pancreatic tissues. Moreover, the protein expression levels of TLR4, MyDS88 and NF-kB in pancreatic tissue
were decreased and the inflammatory infiltration was reduced. Conclusion Lycopene can improve blood glucose, lipid metabolism
and pancreatic inflammation in obese mice, and its mechanism may be related to the regulation of TLR4/MyD88/NF-kB signaling
pathway.
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Fig. 1 Effects of lycopene on body weight (A), total growth rate of weight (B), body fat rate (C and D) and Lee’s index (E) in

obese mice (X s, n=10)
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Fig. 2 Effects of lycopene on fasting blood glucose and glucose tolerance in obese mice (X %5, n = 10)
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Table 1 Effects of lycopene on serum levels of TC, TG, LDL-C and HDL-C in obese mice (X %5, n

=10)

2 FlE/(mgkg™) TC/(mmol-L™") TG/(mmol-L™) LDL-C/(mmol'L™")  HDL-C/(mmol-L™")

Xof R — 3.90+0.12 0.8940.08 1.05+0.16 5.0140.50
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ESITARS 15 6.03+0.18" 1.16+0.07* 1.35+0.17* 5.824+021%
SRR P<0.05; SHIMALLE: *P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group
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Fig. 3 Effects of lycopene on pancreatic histopathological changes and inflammatory responses in obese mice (X *s, n =10)
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Fig. 4 Effects of lycopene on expressions of pancreas related proteins in obese mice (X Ls, n = 10)
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