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Mechanism of Action of Blood-Pricking Therapy Combined with Medicated Thread Moxibustion in
Rats with Acute Gouty Arthritis: A Study Based on Urine Metabolomics

CHEN Rilan', HE Yanlin’, JIANG Haiyan?, LIU Hongyi’, WEI Qiund’, LUO Guoxin’, PENG Yuanxia’, ZHU Ying'*
(1. Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine, Nanning, Guangxi 530001, China;
2. Guangxi University of Chinese Medicine, Nanning, Guangxi 530001, China)

(Abstract] Objective To explore the mechanism of action of blood-pricking therapy combined with medicated thread moxibustion
(BPT+MTM) in the treatment of acute gouty arthritis by observing the effect of the above treatment on the urine metabolomics in a
rat model of acute gouty arthritis. Methods In this study, a total of 39 Sprague —Dawley rats were randomized into
blank group, model group, and treatment group, with 13 rats in each group. Rats in the model group were subjected to modelling
only, while the rats in the treatment group were given BPT+MTM after modelling. The changes in gait and joint swelling were
recorded for each group; the urine metabolites of the rats were analyzed by gas chromatography coupled to time—of—flight mass
spectrometry; meanwhile, principal component analysis and partial least squares—discriminant analysis were carried out to summarize
the statistical data. Results There were significant differences between the three groups in gait evaluation results after treatment and

the degree of joint swelling at different time points after modelling (P<0.05). Sixteen metabolites with remarkable differences between
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the treatment group and the model group were identified with VIP>1 as the criteria, and five more metabolites (a—ketoglutaric acid,
v —aminobutyric acid 1, inositol, galactoside, and citric acid) with remarkable differences between the above two groups were
identified with P <005 and mass spectrometric data as the criteria. A secondary analysis of the MetPA database revealed
13 metabolic pathways involved in the changes of urine metabolomics after treatment in the rat model of acute gouty arthritis,
among which four pathways (butyric acid metabolism; tricarboxylic acid cycle; galactose metabolism; and alanine, aspartic acid,
and glutamic acid metabolism) had a critical point of influence of >0.10. Conclusion BPT+MTM can improve the gait and joint
swelling in rats with acute gouty arthritis, the mechanism of which may involve affecting in vivo butyric acid metabolism,
tricarboxylic acid cycle, galactose metabolism, and alanine, aspartic acid, and glutamic acid metabolism, thus inhibiting the

transcription and production of inflammatory factors, accelerating local metabolism and circulation, and finally reducing the

inflammation and pain.
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Pathway Name Total  Expected  Hits Raw p —log(p)  Holm adjust FDR Impact  Details
Butanoate metabolism 20 0.22825 2 0.020589 3.883 1 0.68529  0.02899  KEGG
Citrate cycle (TCA cycle) 20 0.22825 2 0.020589 3.883 1 0.68529  0.12155  KEGG
Alanine, aspartate and glutamate metabolism 24 0.27389 2 0.029123  3.5362 1 0.68529  0.17721  KEGG
Galactose metabolism 26 0.29672 2 0.033842  3.3861 1 0.68529  0.03729  KEGG
D-Glutamine and D—glutamate metabolism 5 0.057061 1 0.055852  2.8851 1 0.9048 0 KEGG
Ascorbate and aldarate metabolism 9 0.10271 1 0.098413  2.3186 1 1 0 KEGG
Vitamin B6 metabolism 9 0.10271 1 0.098413  2.3186 1 1 0 KEGG
Glyoxylate and dicarboxylate metabolism 16 0.1826 1 0.1686 1.7802 1 1 0.2963 KEGG
beta—Alanine metabolism 19 0.21683 1 0.19708 1.6241 1 1 0 KEGG
Inositol phosphate metabolism 26 0.29672 1 0.26002 1.347 1 1 0.13525 KEGG
Pyrimidine metabolism 41 0.4679 1 0.37965  0.96849 1 1 0 KEGG
Arginine and proline metabolism 44 0.50214 1 0.40129  0.91306 1 1 0.01198  KEGG
Purine metabolism 68 0.77603 1 0.55062  0.59671 1 1 0.00472  KEGG
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