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ABSTRACT Objective: To observe the effect of curcumin on diabetes symptoms and analysis of its effect on the DNA methylation
levels in peripheral blood of type 2 diabetes model db/db mice from the perspective of epigenetics. Methods: Type 2 diabetes model
db/db mice were randomly divided into diabetes mellitus group and curcumin intervention group (given 250 mg/kg curcumin), and
followed by gavage for 8 weeks. Glucose tolerance was measured by OGTT, fasting insulin was detected by ELISA and HOMA-IR and
HOMA-B indexes were calculated. The genome-wide methylation detection of peripheral blood DNA was performed using RRBS.
Results: Compared with the diabetes mellitus group, curcumin significantly reduced blood glucose, fasting insulin and HOMA-IR, and
improved glucose tolerance (P<0.05). CpG methylation levels in the genomic promoter, CGl-shore and 5'-non-coding region of
peripheral blood was significantly lower with curcumin (P<0.05). The functional enrichment analysis were performed on the differential
methylated genes, and the top 10 significantly enriched differential genes that may be associated with type 2 diabetes including Hdac7,
Micalll, Vangl2, Dhcr24, Kenj8, Gnas, Tcf712, Dgkh, Dlgapl and Plekhg4. Conclusion: Curcumin can improve glucose tolerance and
insulin resistance in db/db mice, and there is a significant difference of DNA methylation in peripheral blood, suggesting that curcumin
may play an anti-diabetic role by inhibiting the abnormal DNA methylation level of certain genes in diabetic mice.
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Fig.1 Effects of curcumin on random blood glucose and glucose tolerance in db/db mice

A: Changes in random blood glucose levels in two groups of mice; B: OGTT results in two groups of mice.

Note: Data were expressed as x5, n=10. *P<0.05, compared with the DM group.
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Fig.2 Effects of curcumin on fasting plasma insulin and homeostasis model indicators in db/db mice
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A: The fasting plasma insulin levels in two groups of mice; B: HOMA-IR index; C: HOMA-@ index.

Note: Data were expressed as x+s, n=10. **P<0.01, compared with the DM group.
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Fig.3 The cluster heatmap analysis of DMR methylation levels in two

groups of mice
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R 1 ANEhEEX I DMR BEAIKE (=5, x+5)

Table 1 DMR methylation levels in different functional regions (n=5, xs )

Groups CGI CGI_shore promoter exon intron TSS utr3 utrs
DM 8.02+0.24 26.98+0.29 17.60+0.47 34.05+0.21 50.26+0.20 62.92+0.17 67.67+0.80 5.18+0.08
CUR 8.12+0.65 26.07+0.81%* 16.47+0.33* 33.27+1.00 49.89+0.90 62.75+0.77 68.35+0.72 4.97+0.16%
Note: compared with the DM group, *P<<0.05.
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Fig.4 GO enrichment analysis of DMR-associated genes in two groups of mice
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Fig.5 KEGG enrichment analysis of DMR-associated genes in two groups of mice
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R2HT 10 L BEHMRFEN DMR XEHNERER
Table 2 The top 10 most significant hypo-methylated DMR-related differential genes

functional DMR position Diff. Methylation level
Gene name ) GO entry/KEGG pathway
regions Start End (%)
Hdac7 Promoter 97844903 97845186 35.18 Regulation of metabolic process
Micalll Intron 79126406 79126550 18.88 Lipid binding
Vang|2 Intron 172008101 172008164 18.65 Wnt signaling pathway
Dhcr24 Promoter 106560216 106560358 14.24 Regulation of metabolic process
Kenj8 exon, intron, 142570398 142570495 12.58 c¢GMP-PKG signaling pathway
promoter exon, Regulation of metabolic process,
Gnas 174328743 174328982 12.54
CGI_shore Response to lipid
Glucose homeostasis, Insulin metabolic
Tef712 Intron 55914863 55915096 10.94 process, Beta-catenin-TCF7L2 complex / Wnt
signaling pathway Hippo signaling pathway
Glucose homeostasis, Neutral lipid metabolic
Dgkh promoter, intron 78725821 78725932 10.93 process / Glycerolipid metabolism,
Glycerophospholipid metabolism
Regulation of metabolic process /
Dlgapl Promoter 70516364 70516426 9.31 )
Glutamatergic synapse
Plekhg4 Promoter 105378808 105378916 9.14 Regulation of metabolic process
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