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Abstract: Objective To investigate the inhibitory effect of Guizhi Fuling Capsule (GZFL) on the proliferation of human uterine
leiomyoma cells and to explore its mechanism of action using metabolomics technology. Methods Human uterine fibroid cells
were divided into the control group, the GZFL (0.4, 0.5, 0.6, 0.7, 1.0 mg-mL™") group and the mifepristone (RU-486, 20, 25, 30,
40, 90 umol-L™") group, and the cells were treated with drugs for 24 h. The relative survival rate of cells was detected by the MTS
method and the appropriate concentration was screened. Cell apoptosis and cell cycle were detected by flow cytometry; The expressions
of B-lymphoblastoma-2 (Bcl-2) and proliferating cell nuclear antigen (PCNA) in human uterine fibroid cells were detected by ELISA.
Metabolomics technology was used to study the mechanism of action of GZFL on human uterine fibroid cells. Results Compared
with the control group, GZFL could significantly inhibit the proliferation of human uterine fibroids cells (P < 0.01, 0.001), induce
apoptosis and arrest the cell cycle (P <0.01, 0.001), and down-regulate the expression of Bcl-2 and PCNA proteins in cells (P < 0.05,
0.01), all in a concentration-dependent manner. Compared with the control group, 14 differential metabolites were down-regulated and
four differential metabolites were up-regulated in the high-dose GZFL group. Further pathway enrichment of the differential
metabolites yielded 15 metabolic pathways, among which arginine and proline metabolism, alanine, aspartate and glutamate

metabolism, and tryptophan metabolism might be the main pathways of GZFL action. Conclusion GZFL exhibits a significant
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inhibitory effect on UMCs, possibly by interfering with amino acid metabolism, thereby affecting the cells' energy supply and metabolic

demands.

Key words: Guizhi Fuling Capsule; uterine fibroids; metabolomics; arginine and proline metabolism; alanine; aspartate and glutamate

metabolism; tryptophan metabolism
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Table 1 Identification of differential metabolites between control group and GZFL high-dose group
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2 0.890 145.08520 CsHuN3O2 4-guanidinobutanoate  4-fIJ&E T R t t te 43.03. 44.013. 86.06
3 1511 267.096 94 CioH1sNsOs  deoxyguanosine J AR S | I e 136.06. 137.05
4 0.639 131.069 52 C4HgN3O2  creatine JillNizd ' I V7 43.03. 44.05. 90.05
5  1.288 118.026 67 C4HeO4 succinate BEIAMR | | | 73.03. 99.01
6  4.031 245.162 80 C12H2sNO4  isovalerylcarnitine LR A A vV V7 57.03. 85.03. 187.10
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~
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~ O~ -~
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3-hydroxyanthranilic acid 3-}#3EBUERR
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522.52
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.
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-
.
-

) (e Ve 55.05. 83.09. 100.11
t V ) 70.65
BEIR | ! v 84.05. 85.03. 102.06

GZFL-L. GZFL-M. GZFL-H 73 5fR3% GZFL k. . miiEiREZH; SxALE: "P<0.05 “P<0.01; t-LEi; |-Fil.
GZFL-L, GZFL-M and GZFL-H represent the low, medium and high mass concentration groups of GZFL respectively; "P < 0.05 **P < 0.01 vs control

group; t -up-regulation; | -down-regulation..
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Table 2 Information of metabolic pathways

L] ik Total Hits P Impact

1 R SR AN R A 36 3 0.000 6 0.024 4

2 WEMR . REARMNA AR 28 2 0.008 0 0.197 1

3 oA 41 2 0.016 8 0.051 6

Total-iZ A8 % A R 8CR; Hit

s-S B8 PR S LG B ZEER B H s P-S B VE/KPs Impact- i BEEAE DDA R0 25 o 1 B 224k

Total-total number of metabolites in this metabolic pathway; Hits-number of metabolic markers matched to this pathway in the experiment; P-significance

level; Impact- importance of pathways in biological metabolic networks.
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Fig. 9 Differential metabolite analysis of the arginine and proline metabolism pathway ( X £s, n=26)
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