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Abstract: This study used pharmacology combined with metabolomics to explore the effect of Amygdalus
mongolica total extract on bleomycin induced pulmonary fibrosis in rats. The rat model of pulmonary fibrosis was

established by intratracheal injection of bleomycin and treated with the total extract of Amygdalus mongolica. The
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pathological changes of lung tissue were evaluated by hematoxylin and eosin (HE) and Masson staining, the contents
of superoxide dismutase (SOD) and malondialdehyde (MDA) in lung tissue were detected, and transforming
growth factor f1 (TGF-f1), Smad family member 3 (Smad3), a-smooth muscle actin (¢-SMA) pathway index
expression in lung tissue was detected by fluorescence quantitative PCR. UPLC-Q-TOF/MS was used to study serum
metabolomics to explore the changing patterns of biomarkers and the metabolic pathways affected by them.
The results showed that compared with the model group, the medium (1.5 g-kg") and high (3.0 g-kg") doses of
Amygdalus mongolica total extract could significantly reduce the lung index, significantly increase the activity of
SOD in serum and lung tissue, reduce the degree of alveolar inflammation and pulmonary fibrosis, and reduce
MDA in serum and lung tissue, and significantly reduce TGF-f1, Smad3, a-SMA mRNA expression in lung tissue.
Serum metabolomics profile analysis identified 25 significantly different metabolites, the Amygdalus mongolica
total extract can participate in linoleic acid metabolism, glycerophospholipid metabolism and alpha-linolenic acid
metabolism by reducing five key biomarkers: lysoPE(0:0/22:5(4Z2,72,10Z,13Z,16Z2)), lysoPC(20:0/0:0), PC(20:5
(52,82,112,142,172)/15:0), 12,13-dihydroxy-9-octadecenoic acid (12,13-DHOME), 9,10-dihydroxy-12-octadece-
noic acid (9,10-DHOME) to affect pulmonary fibrosis. This study preliminarily revealed the action mechanism of
Amygdalus mongolica total extract against pulmonary fibrosis in rats, and provided a reference basis for the clinical
application of Amygdalus mongolica. The animal experiments were approved by the Medical Ethics Committee of
Baotou Medical College (N0.20170315).
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Effects of different dosage extracts of Amygdalus mongolica on lung histopathology of rat pulmonary fibrosis (A) and the results

of biochemical indicators and TGF-£1/Smad signal transduction pathway detection (B). HE, Masson staining, x100. a: CON; b: MOD; c:
TOT-H; d: TOT-M; e: TOT-L; f: PED. n = 10, x £ 5. 'P < 0.05, P < 0.01 vs CON; *P < 0.05, *P < 0.01 vs MOD. HE: Hematoxylin and
eosin; CON: Control group; MOD: Model group; TOT-L, TOT-M and TOT-H: Total extract of Amygdalus mongolicus low-dose group

(0.75 g-'kg"), middle-dose group (1.5 g-kg™) and high-dose group (3.0 g-kg"); PED: Prednisone group; TGF-f1: Transforming growth factor

£1; Smad3: Smad family member 3; a-SMA: a-Smooth muscle actin
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Figure 2 PCA score plot (A), PLS-DA score plot (B) and PLS-DA model verification plot (C) of CON, MOD and TOT (1.5 g-kg™); PLS-
DA score plot (D), PLS-DA model verification plot (E) and V-plot score plot (F) of CON and MOD. PCA: Principal component analysis;

PLS-DA: Partial least squares discriminant analysis
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Figure 4 Screening of key biomarkers. A: Metabolic pathway analysis of the key biomarkers. Summary of the altered metabolism

pathways determined with MetPA as analyzed using MetaboAnalyst 5.0. The size and color of each circle are based on the pathway impact

value and P-value, respectively; B: ROC curves of the diagnosis of RF based on the selected crucial biomarkers; C: A Venn plot of

significantly retracted metabolites in TOT group and key biomarkers (AUC > 0.80) in an important metabolic pathway; D: Changes in key
metabolites between CON, MOD and TOT groups. "P<0.05,"P<0.01 vs CON; "P < 0.05, P < 0.01 vs MOD
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Table 1

Identification results of 5 key biomarkers. 12, 13-DHOME: 12, 13-Dihydroxy-9-octadecenoic acid; 9,10-DHOME: 9, 10-Dihy-

droxy-12-octadecenoic acid. KEGG (http://www.kegg.jp); HMDB (https://hmdb.ca/)

Trend
No. adduct m/z /n:Rin VIP HMDB Metabolite KEGG pathway MOD vs
CON
1 [M+H]" 52833 4.51 232 HMDBI11494  LysoPE(0:0/22:5(4Z,7Z,10Z,13Z,16Z)) Glycerophospholipid metabolism 1
2 [M+H]™ 552.38 5.93 1.98 HMDB10390  LysoPC(20:0/0:0) Glycerophospholipid metabolism 1
3 [M+H]" 766.52 5.12 1.73 HMDBO0008494 PC(20:5(5Z,8Z,11Z,14Z,17Z)/15:0) Glycerophospholipid metabolism; alpha- 1
linolenic acid metabolism; linoleic acid
metabolism; arachidonic acid metabolism
4 [M-H] 31324 424 136 HMDB0004705 12,13-DHOME Linoleic acid metabolism 1
5 [M-H] 31324 388 135 HMDBO0004704 9,10-DHOME Linoleic acid metabolism 1
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Figure 5 Potential targets and metabolic pathway network of Amygdalus mongolica extract against pulmonary fibrosis. Key biomarkers in

red and green represent increase and decrease levels, MOD vs CON (P < 0.05); The blue circle represent significant differential biomarkers,

TOT vs MOD (P < 0.05)
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