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Abstract: Metabonomics techniques were used to investigate the mechanism and metabolic pathways of total
extract of Amygdalus mongolicus against renal fibrosis in rats. Rats were randomly divided into a model group
(MOD), a sham surgery group (SDG), a benazepril hydrochloride-treated group (BHT) and three groups treated
with the total extract of Amygdalus mongolicus: low-dose group (TOT-L), middle-dose group (TOT-M) and high-
dose group (TOT-H), with 10 rats in each group. The rats were given intragastric administration for 3 weeks and
kidney and blood samples were taken. Pharmacodynamic studies and ultra performance liquid chromatography-
quadrupole time of flight-mass spectrometry (UPLC-Q-TOF/MS) analysis were used to show that the total extract
of Amygdalus mongolicus has an anti-fibrotic effect in rats. Compared with the MOD group, rats in the TOT-L,
TOT-M and TOT-H groups showed a reversal in 67, 69, and 70 biomarkers, respectively, and shared 62 biomarkers.
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Reversal was observed for 7 key biomarkers related to renal fibrosis, including S-adenosy-L-methioninamine,

ornithine, diketogulonic acid, and others, and changes in 5 metabolic pathways, including arginine and proline

metabolism, pentose and glucuronate interconversions. These results give evidence of the metabolic pathways and

the mechanism of action of Amygdalus mongolicus to prevent renal fibrosis in rats. The animal experiments were
approved by the Medical Ethics Committee of Baotou Medical College (No. 20190314).
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Figure 2  Effect of Amygdalus mongolica administration group on
renal histopathology of renal fibrosis rat. Arrows indicate severe
tubular atrophy and dilatation, interstitial inflammation and tubu-
lointerstitial fibrosis. A: HE staining, x200; B: Masson staining,
%200, C: Staining scores. a: SDG, b: MOD, c¢: BHT, d: TOT-L,
e: TOT-M, f: TOT-H. "P<0.01 vs SDG; #P<0.01 vs MOD
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Figure 1  Test results of biochemical indicators (n = 10, x % 5). *P<0.05 vs SDG group; *P<0.05 vs MOD group. MOD: Model group; SDG:

Sham surgery group; BHT: Benazepril hydrochloride group; TOT-L, TOT-M and TOT-H: Total extract of Amygdalus mongolicus in low-

dose group, middle-dose group and high-dose group
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Table 1 The results of identified key potential biomarker
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No. m/z  t/min  VIP HMDB Formula Compound KEGG pathway

1 133.10 45 3.22  HMDB0000214 CH,,N,O, Ornithine Arginine and proline metabolism

2 375.01 90 3.16 HMDBO0006809 C,H,NO,P  Nicotinate D-ribonucleotide Nicotinate and nicotinamide metabolism

3 157.06 171 2.69 HMDBO0001014 C(HgN,O, 4-Imidazolone-5-propionic acid ~ Histidine metabolism

4 215.01 65 2.29  HMDB0005971 C.H,0, Diketogulonic acid Pentose and glucuronate interconversions;
ascorbate and aldarate metabolism

5 32510 290 243  HMDBO0010319 C,HNO, Indoxyl glucuronide Pentose and glucuronate interconversions

6 35414 148 2.30  HMDBO0000988 C,H,,N,O,S S-Adenosy-L-methioninamine Arginine and proline metabolism

7 317.07 145 2.11  HMDBO01062 CH,[NO,P N-Acetyl-D-Glucosamine Amino sugar and nucleotide sugar

6-phosphate metabolism
8 27299 137 1.93 HMDBO0003976 C(H,,0,,P D-Glucuronic acid 1-phosphate  Pentose and glucuronate interconversions
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Figure 4 Heat map of the differential abundance of metabolites in the SDG, MOD, TOT-L, TOT-M and TOT-H. Rows, samples; Columns,

metabolites. The degree of color saturation indicates the metabolite expression value with blue representing the lowest expression and red

representing the highest expression
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N-Acetyl-D-Glucosamine 6-Phosphate S-Adenosy-l-methioninamine
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Figure 5 Changes in the crucial metabolites among the SDG, MOD, TOT-L, TOT-M and TOT-H. *P<0.05, #P<0.01, **P<0.001 vs SDG;

"P<0.05, " P<0.01,""P<0.001 vs MOD
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