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Abstract: 'H NMR-based metabonomic analysis was used to elucidate the hypoglycemic mechanism of
Astragalus Radix and Dioscoreae Rhizomacomes. Thirty-seven SD rats were divided into four groups: model
group (M group), control group (C group), Astragalus Radix and Dioscoreae Rhizomacomes group (HS group),
metformin group (Y group). A T2DM model was induced with a high fat diet and streptozotocin (STZ). Drug
was continuously administered for 8 weeks, after which blood and the kidneys were collected to determine the
biochemical index and the kidney coefficients of each group. Using '"H NMR metabolomics technology, we measured
the metabolites in the urine of rats in each group to identify appropriate biomarkers. The results showed that total
cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (L-DLC), blood urea nitrogen (BUN),
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hemoglobin Alc (HbAlc) and the kidney coefficients were significantly increased with high density lipoprotein

(H-DLC) significantly decreased in the diabetic group, but these changes were largely reversed with treatment with

Astragalus Radix and Dioscoreae Rhizomacomes. A total of 20 biomarkers were found in rat urine in the diabetic

group and Astragalus Radix and Dioscoreae could reverse the changes of 16 of these metabolites to varying

degrees, similar to that of metformin (200 mg-kg"'). The changes in metabolomics mainly involved butanoate

metabolism, the tricarboxylic acid (TCA) cycle, taurine and hypotaurine metabolism, synthesis and degradation of

ketone bodies, and pyruvate metabolism. Dioscoreae Rhizomacomes and Astragalus Radix may have a therapeutic

role in the treatment of diabetes through the above five metabolic pathways, revealing the possible therapeutic

mechanisms for Dioscoreae Rhizomacomes and Astragalus Radix.
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Figure 1 'H NMR spectra of urine obtained from rats of the C, M, HS and Y group. 1: Isoleucine; 2: Leucine; 3: 3-Hydroxybutyrate;

4: Lactate; 5: Threonine; 6: Alanine; 7: Acetate; 8: Acetoacetate; 9: P-cresol; 10: Pyruvate; 11: Succinate; 12: Glutamine; 13: Citrate; 14:
Dimethylamine ; 15: Trimethylamine; 16: Creatinine; 17: Malonate; 18: Choline; 19: Taurine; 20: a-Glucose; 21: f-Glucose; 22: Glycine;
23: Inositol; 24: Allantoin; 25: Urea; 26: Inosine; 27: Fumarate; 28: Tyrosine; 29: Histidine; 30: Xanthurenate; 31: Phenylalanine; 32: Hippu-
ratre; 33: Benozate; 34: Hypoxanthine; 35: Formate; 36: N-Acetyl-f-D-glucosaminidase; 37: Glutamate
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Figure 2 Multivariate analyses of urine '"H NMR spectra. Al: PCA scores plot (R2X=90.3%); A2: PLS-DA scores plot (R*X=75.1%, R*Y=
64.4%, 0*=51.6%); B1: PLS-DA score plot for C/M group (R*X=76.6%, R*Y=99.5%, 0*=99%); C1: PLS-DA score plot for M/HS group
(R*X=87.6%, R*Y=99.4%, 0*=75.6%); D1: PLS-DA score plot for M/Y group (R*X=78.4%, R*Y=99.1%, 0>=96.9%). B2-D2: Permutation

test plots (200 permutations) for urine extracts
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Figure 5 Pearson correlation analysis of 16 biomarkers and 7 biochemical markers ("P<0.05, "'P<0.01)
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