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Abstract
In this manuscript, we comment on the article by Liu et al published in the recent 
issue of the journal. Hyperuricemia (HUA) has become the second most common 
metabolic disease after type 2 diabetes mellitus and is the most important risk 
factor for gout. This discussion focuses on the targets and clinical application 
value of traditional Chinese medicine (TCM) extracts in the treatment of HUA and 
gout, emphasizing the role of gut microbiota. Liu et al’s study demonstrated that 
Poecilobdella manillensis protein extract alleviated HUA through multiple me-
chanisms, including inhibition of uric acid (UA) reabsorption, promotion of UA 
excretion, repair of intestinal barrier function, and regulation of gut microbiota 
and metabolome. Unlike the commonly used urate-lowering drugs such as al-
lopurinol and febuxostat, which have clear and single targets, many TCMs have 
multi-target effects. However, the active components and mechanisms of TCMs 
are not fully understood, limiting their clinical application in the treatment of 
HUA and gout. Additionally, the role of gut microbiota in UA metabolic homeo-
stasis needs to be further explored.

Key Words: Hyperuricemia; Gout; Traditional Chinese medicine; Gut microbiota; Multi-
target; Uric acid metabolic homeostasis

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

https://www.f6publishing.com
https://dx.doi.org/10.3748/wjg.v30.i47.5076
mailto:changzhongjin@163.com


Wang YB et al. Multi-target effects of TCMs on HUA

WJG https://www.wjgnet.com 5077 December 21, 2024 Volume 30 Issue 47

Core Tip: Traditional Chinese medicines (TCMs) have significant potential in treating hyperuricemia (HUA), gout and other 
metabolic diseases. However, the “multi-target effects” do not fully explain the mechanisms of TCMs, hindering their 
clinical application. The active components and mechanisms of TCMs should be elucidated in detail. Additionally, the side 
effects of TCMs need attention. The role of gut microbiota in treating HUA also warrants further investigation to improve 
HUA and gout treatment strategies.

Citation: Wang YB, Jin CZ. Roles of traditional Chinese medicine extracts in hyperuricemia and gout treatment: Mechanisms and 
clinical applications. World J Gastroenterol 2024; 30(47): 5076-5080
URL: https://www.wjgnet.com/1007-9327/full/v30/i47/5076.htm
DOI: https://dx.doi.org/10.3748/wjg.v30.i47.5076

TO THE EDITOR
Hyperuricemia (HUA), characterized by chronically elevated serum uric acid (UA) concentration, results from an 
imbalance between UA production and excretion[1]. The incidence of HUA and gout has been rising globally, making 
HUA the second most common metabolic disease after type 2 diabetes mellitus. In Western countries, approximately 
15%-20% of the population has HUA, and 3.9% exhibit clinical features of gout[2,3]. Besides gout, HUA is also closely 
related to the development of inflammatory arthritis, renal disease, and cardiovascular diseases, posing a significant 
public health challenge[4,5]. UA is a catabolic product of purine nucleotides, with around 80% derived from cellular 
metabolism and 20% from dietary sources. In the liver, small intestine and kidney, purine nucleotides are converted to 
xanthine by various enzymes, which is then converted to UA by xanthine oxidase (XOD). In most mammals, UA is 
converted to freely soluble allantoin via urate oxidase (uricase), which is then excreted via the kidney. However, early in 
human evolution, progressive mutations occurred in the uricase gene, resulting in complete loss of uricase function[6]. 
Approximately 70% of the UA is excreted in the urine through the kidneys, while the remaining 30% of UA is excreted 
into the intestinal cavity, and then broken down by intestinal bacteria and excreted with feces. The imbalance of UA 
synthesis and excretion can lead to the occurrence of HUA. In order to prevent and control HUA, the first step is to 
reduce the intake of purines and nucleosides through diet control, thereby reducing the synthetic substrates of UA[7]. 
However, long-term dietary restrictions can significantly reduce the quality of life. Clinically, XOD inhibitors such as 
allopurinol and febuxostat, are used to inhibit the activity of XOD to reduce UA generation. In addition, uricosuric agents 
like probenecid and benzbromarone are used to inhibit human urate transporter 1 to reduce renal reabsorption of UA. 
These drugs have specific targets but may cause side effects on the liver, kidneys, and gastrointestinal tract, which have 
been clearly studied.

TRADITIONAL CHINESE MEDICINE AND ACTIVE EXTRACTS IN THE TREATMENT OF HUA AND GOUT
Gout, an ancient disease, is understood in traditional Chinese medicine (TCM) theory as resulting from congenital 
weakness, kidney qi deficiency, exogenous pathogenic factors, emotional distress, and dietary imbalances[8]. There are 
many TCM prescriptions for the treatment of HUA and gout with good therapeutic effects[8,9]. Unlike the drugs such as 
allopurinol and febuxostat, TCMs exhibit multi-target effects (Figure 1). In the study by Liu et al[10], Poecilobdella 
manillensis protein extract alleviated HUA by multiple effects, including inhibition of UA reabsorption, promotion of UA 
excretion, repair of intestinal barrier function, and regulation of gut microbiota and metabolome. Modern pharmaco-
logical studies have identified many TCMs that inhibit the synthesis of UA or promote the excretion of UA. For example, 
plantamajoside, the main active ingredient of Plantaginis, can reduce the UA level in HUA mice by regulating the 
expression of renal UA transporters and inhibiting inflammatory signaling pathways. Polydatin, the active Polygonum 
cuspidatum Sieb. et Zucc., can promote UA excretion and alleviate inflammation-induced kidney injury[11]. In addition, 
other TCMs such as Poria cocos[12], Cichorium intybus[13,14] and Dioscorea spongiosa[15], can also regulate the excretion 
and reabsorption of UA, and reduce the inflammatory injury of the kidney.

In the realm of TCM, doctors tailor treatment plans to the unique conditions of individual patients, eschewing a one-
size-fits-all approach. Therefore, we should avoid overgeneralizing the functions of TCM, as this may be contrary to TCM 
theory. Moreover, the misuse or overuse of certain medicinal substances can precipitate harmful side effects. For instance, 
an excessive intake of Radix et Rhizoma Asari can manifest in symptoms such as vomiting, irritability, convulsions, res-
piratory paralysis, and damage to the kidneys and liver. Similarly, overconsumption of Aconiti Lateralis Radix Praeparata 
may lead to arrhythmias, conduction block, etc. Without clear component identification, it is difficult to quantify TCMs’ 
efficacy and side effects, limiting their clinical application. In order to further elucidate the mechanism of TCM in the 
treatment of HUA and gout, the synergistic effect of various bioactive components in Chinese medicines should be 
considered, and multi-omics strategies such as genomics, transcriptomics, proteomics and metabolomics should be 
combined with network pharmacology.

https://www.wjgnet.com/1007-9327/full/v30/i47/5076.htm
https://dx.doi.org/10.3748/wjg.v30.i47.5076
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Figure 1 Traditional Chinese medicines exhibit multi-target effects. Mechanisms for the treatment of hyperuricemia (HUA) and gout. Purine nucleotides 
are catalyzed by a variety of enzymes to synthesize uric acid (UA). About 70% of the UA produced by the body is excreted through the kidneys, and the remaining 
30% of UA is excreted into the intestinal cavity and excreted with feces. Clinically, allopurinol and febuxostat are used to inhibit the activity of oxidase to reduce UA 
generation. In addition, probenecid and benzbromarone are used to inhibit human urate transporter 1 to reduce renal reabsorption of UA. Traditional Chinese 
medicines (TCMs) alleviate HUA by multi-target effects, including inhibition of UA reabsorption, promotion of UA excretion, repair of intestinal barrier function, and 
regulation of gut microbiota and metabolome. But the mechanisms and side effects of TCMs in the treatment of HUA and gout must be further elucidated to promote 
the clinical applications of TCMs. XOD: Xanthine oxidase; UA: Uric acid; URAT1: Urate transporter 1.

THE ROLE OF GUT MICROBIOTA IN HUA TREATMENT
Gut microbiota is one of the important targets for the treatment of HUA. Gut microbiota participates in the synthesis of 
purine metabolic enzymes and the release of immune factors, which is closely related to the occurrence and development 
of metabolic immune diseases such as HUA and gout. In their article, Liu et al[10] highlighted that Poecilobdella manillensis 
protein extract affected the serum concentrations of UA and various other metabolites. This modulation was intricately 
linked to alterations in the relative abundance of intestinal commensal bacteria, including Prevotella, Delftia, Akkermansia, 
Lactococcus, Escherichia_Shigella, Enterococcus, and Bacteroides. Furthermore, Amatjan et al[16] demonstrated that the 
aqueous extract of Cichorium intybus L. formula increased the abundance of Lactobacillaceae, Erysipelotrichaceae, Lachnos-
piraceae, Ruminococcaceae, and Bifidobacterium and alleviated hyperuricemic nephropathy. Similarly, Bian et al[17] reported 
that the Guizhi Shaoyao Zhimu Decoction, known for its efficacy in alleviating gouty arthritis, was associated with an 
increase in the abundance of Lactobacillus, Ruminococcaceae, and Turicibacter, alongside a decrease in Blautia. These findings 
underscore the potential of TCM in modulating the gut microbiome to modulate UA metabolism[18]. Intestinal symbiotic 
bacteria such as Lactiplantibacillus plantarum, Enterocloster bolteae, and Escherichia coli can degrade the nucleosides and 
purines, which are substrates for UA synthesis, thereby reducing serum UA levels[19,20]. Moreover, anaerobic bacteria of 
the gut microbiome are able to metabolize UA, compensating for the uricase deficiency of their host. For example, 
Alistipes indistinctus-derived hippuric acid promotes intestinal urate excretion to alleviate HUA[21]. Therefore, the role of 
gut microbiota should be emphasized when analyzing HUA treatment mechanisms, and its clinical application warrants 
consideration.

CONCLUSION
TCMs hold significant potential for treating HUA and other metabolic diseases, potentially guiding the development of 
new treatments for HUA and gout. However, the complex composition of TCMs and their “multi-target effects” require 
more detailed investigation to fully understand their mechanisms. Additionally, the role of gut microbiota in HUA 
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treatment is crucial and warrants further study to improve therapeutic strategies.

ACKNOWLEDGEMENTS
We thank the Jinan Microecological Biomedicine Shandong Laboratory and the State Key Laboratory for Diagnosis and 
Treatment of Infectious Diseases for laboratory resources and financial support. We thank Hui-Jiao Zhang and Shu-Jun 
Liu for providing literature support.

FOOTNOTES
Author contributions: Wang YB and Jin CZ designed the overall concept and contributed to writing, editing and review of the literature.

Supported by Zhejiang Province Leading Geese Program, No. 2024C03218; and Research Project of Jinan Microecological Biomedicine 
Shandong Laboratory, No. JNL-2023010Q.

Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country of origin: China

ORCID number: Yan-Bo Wang 0000-0002-0171-7527; Chang-Zhong Jin 0000-0001-6329-1739.

S-Editor: Bai Y 
L-Editor: A 
P-Editor: Zhao YQ

REFERENCES
1 Bardin T, Richette P. Definition of hyperuricemia and gouty conditions. Curr Opin Rheumatol 2014; 26: 186-191 [PMID: 24419750 DOI: 

10.1097/BOR.0000000000000028]
2 Singh G, Lingala B, Mithal A. Gout and hyperuricaemia in the USA: prevalence and trends. Rheumatology (Oxford) 2019; 58: 2177-2180 

[PMID: 31168609 DOI: 10.1093/rheumatology/kez196]
3 Dehlin M, Jacobsson L, Roddy E. Global epidemiology of gout: prevalence, incidence, treatment patterns and risk factors. Nat Rev Rheumatol 

2020; 16: 380-390 [PMID: 32541923 DOI: 10.1038/s41584-020-0441-1]
4 Drabkin M, Yogev Y, Zeller L, Zarivach R, Zalk R, Halperin D, Wormser O, Gurevich E, Landau D, Kadir R, Perez Y, Birk OS. 

Hyperuricemia and gout caused by missense mutation in d-lactate dehydrogenase. J Clin Invest 2019; 129: 5163-5168 [PMID: 31638601 DOI: 
10.1172/JCI129057]

5 Bardin T, Richette P. Impact of comorbidities on gout and hyperuricaemia: an update on prevalence and treatment options. BMC Med 2017; 
15: 123 [PMID: 28669352 DOI: 10.1186/s12916-017-0890-9]

6 Kratzer JT, Lanaspa MA, Murphy MN, Cicerchi C, Graves CL, Tipton PA, Ortlund EA, Johnson RJ, Gaucher EA. Evolutionary history and 
metabolic insights of ancient mammalian uricases. Proc Natl Acad Sci U S A 2014; 111: 3763-3768 [PMID: 24550457 DOI: 
10.1073/pnas.1320393111]

7 Juraschek SP, Yokose C, McCormick N, Miller ER 3rd, Appel LJ, Choi HK. Effects of Dietary Patterns on Serum Urate: Results From a 
Randomized Trial of the Effects of Diet on Hypertension. Arthritis Rheumatol 2021; 73: 1014-1020 [PMID: 33615722 DOI: 
10.1002/art.41614]

8 Zhou H, Yang J, Yuan X, Song X, Zhang X, Cao T, Zhang J. Hyperuricemia research progress in model construction and traditional Chinese 
medicine interventions. Front Pharmacol 2024; 15: 1294755 [PMID: 38515855 DOI: 10.3389/fphar.2024.1294755]

9 Yang L, Wang B, Ma L, Fu P. Traditional Chinese herbs and natural products in hyperuricemia-induced chronic kidney disease. Front 
Pharmacol 2022; 13: 971032 [PMID: 36016570 DOI: 10.3389/fphar.2022.971032]

10 Liu X, Liang XQ, Lu TC, Feng Z, Zhang M, Liao NQ, Zhang FL, Wang B, Wang LS. Leech Poecilobdella manillensis protein extract 
ameliorated hyperuricemia by restoring gut microbiota dysregulation and affecting serum metabolites. World J Gastroenterol 2024; 30: 3488-
3510 [PMID: 39156502 DOI: 10.3748/wjg.v30.i29.3488]

11 Ma TH, Sheng T, Tian CM, Xing MY, Yan LJ, Xia DZ. [Effect of ethanolic extract of Polygonum cuspidatum on acute gouty arthritis in mice 
through NLRP3/ASC/caspase-1 axis]. Zhongguo Zhong Yao Za Zhi 2019; 44: 546-552 [PMID: 30989921 DOI: 
10.19540/j.cnki.cjcmm.20180925.001]

12 Liang D, Yong T, Diao X, Chen S, Chen D, Xiao C, Zuo D, Xie Y, Zhou X, Hu H. Hypouricaemic and nephroprotective effects of Poria cocos 
in hyperuricemic mice by up-regulating ATP-binding cassette super-family G member 2. Pharm Biol 2021; 59: 275-286 [PMID: 33651969 
DOI: 10.1080/13880209.2021.1885450]
Jin YN, Lin ZJ, Zhang B, Bai YF. Effects of Chicory on Serum Uric Acid, Renal Function, and GLUT9 Expression in Hyperuricaemic Rats 13

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-0171-7527
http://orcid.org/0000-0002-0171-7527
http://orcid.org/0000-0001-6329-1739
http://orcid.org/0000-0001-6329-1739
http://www.ncbi.nlm.nih.gov/pubmed/24419750
https://dx.doi.org/10.1097/BOR.0000000000000028
http://www.ncbi.nlm.nih.gov/pubmed/31168609
https://dx.doi.org/10.1093/rheumatology/kez196
http://www.ncbi.nlm.nih.gov/pubmed/32541923
https://dx.doi.org/10.1038/s41584-020-0441-1
http://www.ncbi.nlm.nih.gov/pubmed/31638601
https://dx.doi.org/10.1172/JCI129057
http://www.ncbi.nlm.nih.gov/pubmed/28669352
https://dx.doi.org/10.1186/s12916-017-0890-9
http://www.ncbi.nlm.nih.gov/pubmed/24550457
https://dx.doi.org/10.1073/pnas.1320393111
http://www.ncbi.nlm.nih.gov/pubmed/33615722
https://dx.doi.org/10.1002/art.41614
http://www.ncbi.nlm.nih.gov/pubmed/38515855
https://dx.doi.org/10.3389/fphar.2024.1294755
http://www.ncbi.nlm.nih.gov/pubmed/36016570
https://dx.doi.org/10.3389/fphar.2022.971032
http://www.ncbi.nlm.nih.gov/pubmed/39156502
https://dx.doi.org/10.3748/wjg.v30.i29.3488
http://www.ncbi.nlm.nih.gov/pubmed/30989921
https://dx.doi.org/10.19540/j.cnki.cjcmm.20180925.001
http://www.ncbi.nlm.nih.gov/pubmed/33651969
https://dx.doi.org/10.1080/13880209.2021.1885450


Wang YB et al. Multi-target effects of TCMs on HUA

WJG https://www.wjgnet.com 5080 December 21, 2024 Volume 30 Issue 47

with Renal Injury and In Vitro Verification with Cells. Evid Based Complement Alternat Med 2018; 2018: 1764212 [PMID: 30622589 DOI: 
10.1155/2018/1764212]

14 Wang Y, Lin Z, Zhang B, Nie A, Bian M. Cichorium intybus L. promotes intestinal uric acid excretion by modulating ABCG2 in experimental 
hyperuricemia. Nutr Metab (Lond) 2017; 14: 38 [PMID: 28630638 DOI: 10.1186/s12986-017-0190-6]

15 Zhang Y, Jin L, Liu J, Wang W, Yu H, Li J, Chen Q, Wang T. Effect and mechanism of dioscin from Dioscorea spongiosa on uric acid 
excretion in animal model of hyperuricemia. J Ethnopharmacol 2018; 214: 29-36 [PMID: 29233733 DOI: 10.1016/j.jep.2017.12.004]

16 Amatjan M, Li N, He P, Zhang B, Mai X, Jiang Q, Xie H, Shao X. A Novel Approach Based on Gut Microbiota Analysis and Network 
Pharmacology to Explain the Mechanisms of Action of Cichorium intybus L. Formula in the Improvement of Hyperuricemic Nephropathy in 
Rats. Drug Des Devel Ther 2023; 17: 107-128 [PMID: 36712944 DOI: 10.2147/DDDT.S389811]

17 Bian M, Zhu C, Nie A, Zhou Z. Guizhi Shaoyao Zhimu Decoction ameliorates gouty arthritis in rats via altering gut microbiota and improving 
metabolic profile. Phytomedicine 2024; 131: 155800 [PMID: 38851098 DOI: 10.1016/j.phymed.2024.155800]

18 Wang H, Zheng Y, Yang M, Wang L, Xu Y, You S, Mao N, Fan J, Ren S. Gut microecology: effective targets for natural products to modulate 
uric acid metabolism. Front Pharmacol 2024; 15: 1446776 [PMID: 39263572 DOI: 10.3389/fphar.2024.1446776]

19 Kasahara K, Kerby RL, Zhang Q, Pradhan M, Mehrabian M, Lusis AJ, Bergström G, Bäckhed F, Rey FE. Gut bacterial metabolism 
contributes to host global purine homeostasis. Cell Host Microbe 2023; 31: 1038-1053.e10 [PMID: 37279756 DOI: 
10.1016/j.chom.2023.05.011]

20 Li M, Wu X, Guo Z, Gao R, Ni Z, Cui H, Zong M, Van Bockstaele F, Lou W. Lactiplantibacillus plantarum enables blood urate control in 
mice through degradation of nucleosides in gastrointestinal tract. Microbiome 2023; 11: 153 [PMID: 37468996 DOI: 
10.1186/s40168-023-01605-y]

21 Xu YX, Liu LD, Zhu JY, Zhu SS, Ye BQ, Yang JL, Huang JY, Huang ZH, You Y, Li WK, He JL, Xia M, Liu Y. Alistipes indistinctus-derived 
hippuric acid promotes intestinal urate excretion to alleviate hyperuricemia. Cell Host Microbe 2024; 32: 366-381.e9 [PMID: 38412863 DOI: 
10.1016/j.chom.2024.02.001]

http://www.ncbi.nlm.nih.gov/pubmed/30622589
https://dx.doi.org/10.1155/2018/1764212
http://www.ncbi.nlm.nih.gov/pubmed/28630638
https://dx.doi.org/10.1186/s12986-017-0190-6
http://www.ncbi.nlm.nih.gov/pubmed/29233733
https://dx.doi.org/10.1016/j.jep.2017.12.004
http://www.ncbi.nlm.nih.gov/pubmed/36712944
https://dx.doi.org/10.2147/DDDT.S389811
http://www.ncbi.nlm.nih.gov/pubmed/38851098
https://dx.doi.org/10.1016/j.phymed.2024.155800
http://www.ncbi.nlm.nih.gov/pubmed/39263572
https://dx.doi.org/10.3389/fphar.2024.1446776
http://www.ncbi.nlm.nih.gov/pubmed/37279756
https://dx.doi.org/10.1016/j.chom.2023.05.011
http://www.ncbi.nlm.nih.gov/pubmed/37468996
https://dx.doi.org/10.1186/s40168-023-01605-y
http://www.ncbi.nlm.nih.gov/pubmed/38412863
https://dx.doi.org/10.1016/j.chom.2024.02.001


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	TO THE EDITOR
	TRADITIONAL CHINESE MEDICINE AND ACTIVE EXTRACTS IN THE TREATMENT OF HUA AND GOUT
	THE ROLE OF GUT MICROBIOTA IN HUA TREATMENT
	CONCLUSION
	ACKNOWLEDGEMENTS
	FOOTNOTES
	REFERENCES

