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Abstract: Gouteng Xuanshen Granules, as an institutional preparation of Shandong University of Traditional
Chinese Medicine Affiliated Hospital, have shown significant efficacy in reducing blood pressure, but their
mechanisms of action are not yet fully understood. This study used HPLC-MS to perform non-targeted
metabolomics analysis on serum samples from subjects, including those with prehypertension (PHT) and healthy
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individuals. TCMSP was used to identify the active components of Gouteng Xuanshen Granules. Databases like
Gene Cards and OMIM were used to predict potential targets related to normal high blood pressure and to explore
the antihypertensive effects of the granules on PHT. The study recruited 20 patients with prehypertension meeting
the diagnostic criteria into the PHT group (Group P) and 20 healthy volunteers into the control group (Group C).
The prehypertension group was administered Gouteng Xuanshen Granules (Group GT). The study was approved
by the Ethics Committee of Shandong University of Traditional Chinese Medicine Affiliated Hospital, and
informed consent was obtained from all participants [ethical review approval number: (2022) Lun Review No.
(036)-KY]. All subjects underwent four lipid tests and blood pressure measurements. Blood samples were collected
once before and after administration of the granules in the prehypertension group, and once at enrollment in the
control group. HPLC/MS was used to analyze serum samples from all subjects. The results showed that after
administration of the granules, patients with prehypertension had a significant decrease in blood pressure and
changes in the four lipid parameters. Metabolomics analysis revealed significant changes in purine metabolism,
arginine biosynthesis, and sphingolipid metabolism after granule administration. Network pharmacology analysis
suggested that the granules primarily exert their antihypertensive effects by acting on targets such as SIRTI,
STAT3, and AKTI1. This study provides preliminary insights into the metabolic differences among healthy
individuals, those with prehypertension, and the treatment group, offering valuable references for the prevention
and treatment of prehypertension. The study preliminarily analyzed the metabolic differences among healthy
individuals, patients with elevated blood pressure within the normal range, and those treated with Gouteng
Xuanshen Granules, providing valuable reference for the prevention and treatment of elevated blood pressure

within the normal range.
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Figure 1 Blood pressure and lipid levels in each group. A: Systolic blood pressure (SBP); B: Diastolic blood pressure (DBP); C: Total
cholesterol (TC); D: Triglycerides (TG); E: High-density lipoprotein cholesterol (HDL); F: Low-density lipoprotein cholesterol (LDL). n =
20,x 5. P<0.05,"P<0.01
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Figure 2 Total ion current chromatograms of participants in each group under different ion model. A: C group in positive ion mode; B: C
group in negative ion mode; C: P group in positive ion mode; D: P group in negative ion mode; E: GT group in positive ion mode; F: GT

group in negative ion mode
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Figure 3 PCA analysis under different ion mode. A: PCA two-dimensional plot in positive ion mode; B: PCA three-dimensional plot in

positive ion mode; C: PCA two-dimensional plot in negative ion mode; D: PCA three-dimensional plot in negative ion mode. QC: Quality

control
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Table 2 Differential metabolic biomarkers amang groups. 7,: Retention time

No.  t/min Formula Name Error/10° Mass HMDBID Adduct
1 0.70 C,H,NO, L-Aspartic acid -1.11 113.9959 HMDBO0000191 [M-H,0-HT
2 4.56 CH,N,0, Ornithine -1.94 131.069 9 HMDB0000214 [M-H]
3 3.24 C,,H,,N,O,P Guanosine 2',3'-cyclic phosphate -0.24 325.861 6 HMDB0011629 [M-H,0-HJ
4 0.01 C,H,N; Adenine -0.64 136.060 2 HMDB0000034 [M+H]"
5 0.12 C,H ,N.O, Arginylserine -1.05 262.2373 HMDB0028718 [M+H]"
6 0.19 C,.H,;)N;0, Lysyltyrosine 4.13 2742737 HMDB0028963 [M+H-2H,0]"
7 038  C,H,NO, Sphinganine 1.74 284.294 1 HMDB0000269 [M+H-H,07"
8 0.24 C, H, N,O, y-Glutamylarginine 4.47 286.143 6 HMDBO0029143 [M+H-H,0]"
9 0.11 C H,)N,O, Arginylphenylalanine 1.31 286.200 9 HMDBO0028716 [M+H-2H,0]"
10 0.20 C,H,0, Eicosadienoic acid 0.39 291.2715 HMDB0005060 [M+H-H,0]"
1 016  C,H,N,0, Arginylarginine -1.33 295.1719  HMDB0028703 [M+H-2H,07"
12 023  C,H,O, Catelaidic acid 2.62 3033083  HMDBO0031013 [M+H-2H,07"
13 0.38 CH,)N,O, Arginyltyrosine -1.35 338.340 9 HMDB0028721 [M+H]"
14 0.06 CH, NO,P Sphingosine 1-phosphate -1.01 344.2275 HMDB0000277 [M+H-2H,0]"
15 0.15 C,H,,NO, Oleoylcarnitine 4.13 408.285 3 HMDBO0005065 [M+H-H,0]"
16 0.28 C,H, 0P DHAP (18:0) 0.66 437.193 6 HMDBO0011133 [M+H]"
17 0.30 C,,H,NO.P LysoPE (18:0/0:0) -5.59 4823233 HMDBO0011130 [M+H]"
18 0.29 C,,H,NO,P LysoPC (16:1/0:0) 4.32 494323 6 HMDB0010383 [M+H]"
19 033  C,H,N,0S Leukotriene D4 3.44 4973427 HMDB0003080 [M+H]"
20 0.36 C,;H,,NO,P LysoPC (17:0/0:0) -0.36 510.3550 HMDB0012108 [M+H]"
21 6.14 C,,H,N,O P, Adenosine triphosphate -1.03 507.343 8 HMDBO0000538 [M+H]"
22 0.73 CHN,0 Hypoxanthine 4.57 136.060 2 HMDBO0000157 [M+H]"
23 19.74 C H,/NO.P Adenosine monophosphate -2.71 345.096 2 HMDB0000045 [M-H]
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Table 3 Enrichment analysis of metabolic pathways

Pathway name P FDR Impact
Purine metabolism 5.898 1E-4 0.047 185 0.108 1
Arginine biosynthesis 0.003 1 0.124 23 0.063 8
Sphingolipid metabolism  0.0159 0.424 89 0.094 0
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