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ABSTRACT

Diabetes mellitus (DM) is a chronic metabolic disorder caused by insufficient insulin
secretion or work disorders, characterized by elevated blood glucose levels. Type 2
diabetes mellitus (T2DM) was found in 90% of the patients. The onset and development
of diabetes is often accompanied by complications such as cerebrovascular disease, kidney
disease, diabetic retinopathy, diabetic foot, and neuropathy. The hypoglycemic drugs used
in clinical treatment of diabetes have different degrees of side effects, and bioactive
peptides have become the hot spot in the development of new hypoglycemic drugs
because of their high activity, low side effects and easy absorption. At present, the research
of hypoglycemic peptides has made some progress at home and abroad, but the
mechanism of hypoglycemic peptides is not deep enough. DCHP is a kind of active
peptide extracted from carrot in the early stage of laboratory. It was found that DCHP can
inhibit a-glucosidase activity (ICs50=10.91 uM) and has hypoglycemic effect in vitro, but
its hypoglycemic function and mechanism in vivo are still unclear.

T2DM is a metabolic disease caused by many factors, which is closely related to the
disorder of glucose and lipid metabolism, oxidative stress injury and impaired insulin
signaling pathway. Among them, oxidative stress can lead to the damage of Islet B-cell
function and insulin resistance, and induce the formation of diabetes mellitus and its
complications, so antioxidants are also a direction and strategy for the treatment of
diabetes mellitus.

In this study, we used the Caenorhabditis elegans (C. elegans) model to evaluate the
hypoglycemic and antioxidant effects of DCHP and explore the possible targets of its
hypoglycemic mechanism. The results are as follows:

1. The life test of nematode proved that 0-100 ug/mL. DCHP had no effect on the
longevity of daf-2 mutant under normal culture condition, and had no significant effect on
the proliferation of food OP50.

2. The determination of lactate, glucose, glycogen content in nematodes and the
2-NBDG glucose uptake experiment showed that 50 pg/mL. DCHP could decrease the

glucose content of daf-2 nematode, increase the production of lactic acid, promote the
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synthesis of glycogen and the uptake of glucose, and regulate the metabolism of glucose,
and then improve the glucose metabolism disorder.

3. DCHP could reduce the accumulation of lipofuscin in the gut of daf-2 nematode,
improve the movement ability and prolong the healthy life span. Moreover, the effect of
50 pg/mL DCHP on the longevity of C. elegans under high glucose-induced oxidative
stress may be due to the activation of DAF-16 gene.

4. By measuring the antioxidant capacity of nematodes, the results showed that
Compared with the high glucose treatment group, 50 pug/mL DCHP significantly
up-regulated the expression level of antioxidant related genes, increased the activity of
SOD (P<<0.001) and the content of GSH (P<<0.001) in the nematode, the content of MDA
was decreased (P<<0.05), so the level of oxidative stress was decreased.

5. The protein interacting with DCHP in the tissue lysate of daf-2 nematode was
proved by the interference technique of biomembrane layer. The differential protein
CYP-33C1 was expressed and purified by mass spectrometry, and the interaction between
CYP-33C1 and DCHP was demonstrated by the interference experiment of biofilm layer,
the affinity constant KD of CYP-33C1 and DCHP was 9.24 uM. It was suggested that the
potential target of DCHP for hypoglycemic effect might be CYP-33C1 protein of
cytochrome P450 family.

Key words: Carrot polypeptide; Caenorhabditis elegans; Glucose metabolism; Oxidative
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