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Abstract: Hyperuricemia is a pathological phenomenon in which the metabolism of uric acid in the
human body is disrupted and blood uric acid levels remain above normal. In recent years, gut
microbiota has become a research hotspot for various metabolic diseases, serving as a potential
new target for the prevention and treatment of hyperuricemia. This article reviews the metabolic
pathways and physiological effects of uric acid in the human body and elucidates the regulatory
mechanisms of gut microbiota on hyperuricemia. Such mechanisms include inhibiting uric acid
synthesis by the breakdown and internalization of purines, degrading uric acid and promoting uric
acid excretion, repairing intestinal barriers, influencing intestinal metabolites, and regulating
intestinal immunity. In addition, this article summarizes the potential applications of optimizing
dietary structure, taking probiotics and prebiotics, and fecal microbiota transplantation in the
treatment of hyperuricemia, providing new ideas and references for the prevention and treatment of

hyperuricemia.
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acid level rises, which in turn induces HUA.
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Figure 2 The regulatory mechanism of gut microbiota on hyperuricemia. The gut microbiota can alleviate

hyperuricemia through multiple pathways, mainly by decomposing and internalizing purines to inhibit uric acid

synthesis, decomposing uric acid, and promoting uric acid excretion, as well as regulating the intestinal barrier.

e A i B PR IR 445 W R A% 0 HE AL ST 7E IR
FREFAIAE TR, PRI B e g A I AR E 1Y
5-¥% HE 5 PR R £ (5-hydroxyisourate, HIU), B 5
i HIU 7Kg Bl A o F A0 R 2-SA-4-2
Be-a- R -5 TR SEwkmp bk ), 7R R Y
4’%1&?%#5%%2, A BTV PR 1 (S) - IR
N T T A v AR K R DR R R DR TR
’JZIHEISO], HACH 27 Wy A 45 s e | FLIR |
CTRER S T HRER o 43 h 2 Jiz JPs 1) BRIBR mI 4 5 B
FRAE . A0 DR e A TG R PR R R 1D 7K e TR A
(Gottschalkia aciduriciytRl 73, 22 IRIR A AL
VEFAE B AT IR R Y,

N A A ) BRI AE IR IR 5 12 S I E T
3 AT MR T HE T AR SN DL RER N PR
R KR4 o PRIR e i 1 1 0 D PR 1 Ei R i
Pem B EAMKR I WEH, )z TR

BFE . Wil AEgn gk, S [A) 4k 4y R R 5 0 SORN
SRR B AT . IR GRAESE , i TR AR
S VA PR R e i 8 (1 Feak A i 4 B IR R HE I
RO LK (anserine) A KARPT HUA HilF5I54, H)
M5 b N R & (Clostridium) F1 L AT 1# )&
(Lactobacillus) 1 & 2% VI ¢ . HOCHEHL i 76
FHRIWUKXT ABCG2, URATI Fl GLUT9 #;i2%K
F1 IR BAT PR D
2.3 FpERFES NS RER I E

i T 5 B 14 5 4 M s LA ft B ) 3 4100
Eﬂmlﬂ 17 Ty e A IAE AN A BE R IACE 77 4 o A
WM, W REBHWHR R A X R R ERT. Yinsh
JIE 37 45 H]L FE SS9 RE P B AR T &
550 9% % % (tight junction, TI)#E 1 N #5 #1,
) NS A NE e 9 7Ry ST Bvon o) | IR h 7R N
FEG PO, BRI LA Z 8 (lipopolysaccharide,

http://journals.im.ac.cn/actamicrocn



552

SHI Chunyuan et al. | Acta Microbiologica Sinica, 2026, 66(2)

LPS)nJ & HE B P ESE A8 B, 8 2 s 19 )5
AT, BT R, i bR e AT R
R B 1 — > 58 AR AERY (EAR TR R,
o DR TR I /) BRI g 3 3 35 i 4 4T 1% A1 LPS
A3 s, P s AR /N Bk AR R DR R
MLAE T BB T By . 7E—SERfFsE v, A MR
TR LA 119 /)N BRA AR ik S i TE s 3 . TU 2R
IR IRACE T, LR IE LPS. #84E KK
S i 25 T PR 2R 9B 5T A i S bR XL
FABHIERRREZ R . BN, Xie S5 11 44
R & AT T OUE B LA W) AR A (washed
microbiota transplantation, WMT), JfH43 TIRYF
A B, &5 s WMT 36897 e i XU
KUK F1 iz 18 e B D Re S B ek . eAh, gl
FhIESE B 0 SOl B R ISRl UA EREA
175 & HUACY, T 25 5 800 R A A 56 40 F X
SYNEE LPS B3 nt, 3 b U g BN AT
RE N B 18 G RE S R T fk & T2 e 9%, AT
AL KHERE . AH G o> T HLHIAT) 75 TR S 5
AT
2.4 PBRERIEYIR S KER MRERY =20
JY 8 BEREASAL AT LUE S 38 Bt e, 3 BEAR
Rl 52 0 iy T A, DT 552 Wi 5 PR 1T i
(10 R RN SO — AR S A R A i
FILE A D RE R G HE By, 4N SCFAs ., Ah s 5
fird A1 LPSP, R £ £F 4k ] Bk iz 3 ek W B R
774 SCFAs. AERikEE BEA ML 5 ANk M I
Jil2 , SCFAs J& A YA o8 rh gl )iz 6 i
Az OF=P, FEpE AT, Sk, N
MR dh B TR ER 1 F e, iRk B ARG
R =) WS A (acetyl-coenzyme A, Acetyl-
CoA)YZ SHAh ZA-RlhE s, wfEfeat ™.
NEA R [ L5, Daien S5 & #LZ,
MR AR Im L Ay SRR A, SRR &0t =R
P& (tricarboxylic acid cycle, TCA) Fl4E AL B R 1k
(oxidative phosphorylation, OX-PHOS)#2 it ##% K},
sEmae s el YR, DLAGE S TR A S R
2 (acetyl-coenzyme A synthetase 2, ACSS2)i#174E

P4 actamicro@im.ac.cn, 7 010-64807516

H s mfe i NiFES =l E 10
(interleukin-10, IL-10) 1) B10 2 it 431k & ¥ Hi 4
YEF . Henson!**13 iz 4 FH T R $LAF My o KU i
()R 2 A QA 25 P 4 A U AR TR R A7 305
R, BT 25 R BRI XL T iRk & &
B, B FARR L & O . Chu %519
i oL 7% HE DR B9 40 B T R B TR T R B i
T CHEm A L R E R, BB SN IR AN T R
ER AW S P e DR A g T R A X = B R R
M e mT DIAS R S5 08, RE B 2R e i 8 A A
FHR 23 ff B9 SCFAs 2 %2 KA R /2 o [R] A,
SCFAs iR HEAM I XOD 5V I A 73l Py R iR
) HE T PR R R, DA RS 1) R AR DR TR 1) 355 2R
T3 Ak, X T H A i B R AR B oY
Song ZE7N e BRFE R B AT B PR A Bk A /0 LRSS
B, R, AR, SEAR. HERA
A G ME R A XS B R T . R I Ak
PR T B IR B4 B WREA R, HOKEF
1o T 75 M A B 2L, T e R R AR
. M5|E-3-F % (indole-3-carboxaldehyde, 13A)/z:
o S R 25 i 1 R RE A S sl e A g, T
I BOE i AhR/IL-10/Wnt {550 BG4
75 W E R N ZE R G B B T U, BR T
SCFAs Ml T & IR, LPS W& — A nl Z 80
AR A AR Y o 2 M R A R 4 4y
LPS 7£ 7 1 H (14 7K - B 12 2 8 = B T 5 i 4
B, LPS BEFLIG XOD WFEsk#ik, sk Hl
Wk, SR R A s

BRI, 1 F SCFAs. W75 & LR Al LPS 45
Wi B AR AR, B AR 7 5 IR R I AE
KR ETIVEFIAEE 240
25 BBERERS

BRSNS TN R RIS A= 7B 1N it
et e AT E 2 BB iRis. B
ERPE RGN HUA f & FUR A B R A5
M0 i A R ok R T LA ) B R B L, O
BRGNS, BN, IR, BiEsis, &
HAALIGERE, ook HamaE e, I R IR BE



EFIR % | AR, 2026, 66(2)

553

73, NI B T REARBKRRRKF- . HUA WIIATREZ
S i 1 e AR M AN A e, 7 AR g R
WMEAGMEAZE 1. 1B, 6. 12 FMIEIRIEH T o
(tumor necrosis factor alpha, TNF-a), M FE 4%
KETH 2F 5 4R AR 1o B AR AR — R EAT B IR
ik O fie 09 A5 W) FL A #F W (Lactiplantibacillus
plantarum) UA149, ZPIK N LML WK,
YIZLAEAT T UA149 7] I 25 R0 57 DRI 1A A5 7Y
KRB =M I 2 AE K, FERT L
B R 22 B4R 5 A 1 R (mitogen-activated
protein kinase, AMPK), 2t Z AL 1 (sirtuin 1,
SIRT) & H i, FELZKE T-xB (nuclear factor
kappa B, NF-«B). #% I ¥ «B #Il il & 1 «
(inhibitor of nuclear factor kappa B alpha, IxB-a).
NOD #f 5% 1 % J& Pyrin 3 % 1 3 (NOD-like
receptor family pyrin domain-containing protein 3,
NLRP3) Fl i 7= AH 3¢ il kL # & 1 (apoptosis-
associated speck-like protein containing a CARD,
ASC)# ik, iHid 77 AMPK/NF-kB/NLRP3 {5
S PRI ZGE HUA 5 R B NS RE SV o 7255
— IR g, R XU 0 i 2 AR W A R L AN
IR Al e 2 = A SE R U, {3 4G TNF-a,
IL-1f. IL-6 1 IL-12, Lv ZUV& B, ¥ Uox-
KO /NEER R, fe R A Y1 1 38 i B0 Toll
FE2Z AR (Toll like receptors, TLR) 2/4/5 {5 541, i
T IL-18 5 TNF-o i BB, 51k REREKR
187 K i B B 5 M 90K S I e 2 (2
R NG RGE, ik RGEVESAE s Al
1A, e PRI M /)N B 38 2H 2R I i b i
TNF-o /K33 Tbe, dE—2DAEW] 1 iE i 5
GEAER IR e B SR o AL, il RAE
WS TR YRR AR CTT, AU R, ik
PR ok SRR W AT L BRI TR
JE B GUAE WA A P B A A AR ok
A T G Y SE PR R e A 4 5 B
ERRASIA, 5B A A TR 2R
REE g R IR I 11 2 JE )

3 ETHEMAmE HUA T
SR

W T T A A N AR I - R TR A g L % v
FERZO AR, BRI ) 085 i 3 TR R R
57 HUA [OCHET TR IR (3R 1),

TREE 2 52 W) iy T T A 2 Y R R
Z —¥ & b & i R B (dietary approaches to
stop hypertension, DSAH)IT 4F- 2 32 2| |71z i,
TE Tk B ok oK Ak & W w2 W T R R
SCFAs™, Al flt fb b B4 4, a0 1 2 0 DR i
it BRIRAKAL S AN, ZIRE IS R Z
i 3 0 XOD i 7 MEST gk — 26 b R R Y
IR

g A2 TR EL A B0 1 TR R A5 R 5 I DR R K
FHPWEYIRE, FHACH HUA JR77 S0 B R e
PEA YT o 2 2k R BB I = IR IR 5 | A 1Y R
SE ST, AR A A B S ETO AN, 25
A R RE RS I PR AR N, A R DR R HE Y, 2%
Ao e R AR B Y BT, 8 i
PR O i 2B TR 00 AU B A 3 FE AL P IR 4
oA A S w A B9 25 A4 oA WU R
Bk BURBOME . IRERME . PUrETE R AR TE M £
FEST R ks PR, R
HUA (ARE P AR =Rk
PRE B v 0 B AR A B TR R R W A 0 i T
MIFLIR TR , 7553 KV b BT 1 HAA S figp e
WA GBI, IR RS YRR TPk 52 o B 1 2%
R AR PR BR 7K -, SR FF % e PR T 2 A T il 591 42
PETAZ R BREUR, [RIES HUA P 27 ik
TERE TSR

FAGE 1A= W A (fecal microbiota transplantation,
FMT) & — M5 T TR S A B IR 7 SRS . R iR
T FEE 2R W) A R AT 1 T e A R A
BFEWIE, DIIRE R 2R SRS, N
1k F P 1A 7 B P, HUA A94C ISR ELA R
S Y VR PR, R FMT Ak
BRI B, — I SE IR Y RS R

http://journals.im.ac.cn/actamicrocn



554 SHI Chunyuan et al. | Acta Microbiologica Sinica, 2026, 66(2)
x1 ETHENEYHHUAT ISR
Table 1 HUA intervention measures based on gut microbiota
Intervention Specific measures Mechanism of action References
Dietary DASH diet Reduce exogenous purine intake [80]
structure The mediterranean diet Promote SCFAs production inhibit uric acid synthase (XOD)
adjustment Low purine diet Competitive inhibition of renal tubular uric acid reabsorption by
whey protein
Ketogenic diet Polyphenolic substances inhibit inflammation and XOD activity
Probiotic Bifidobacterium adolescentis Direct degradation of intestinal purine/uric acid [81]
intervention Lactobacillus acidophilus Strengthening the intestinal barrier and reducing the entry of
Lactiplantibacillus plantarum endotoxins into the bloodstream
Lacticaseibacillus rhamnosus Inhibition of xanthine oxidase (XOD) activity
Regulating Th17/Treg immune balance to alleviate inflammation
Probiotic Soluble fiber: oligofructose Selective promotion of probiotic (Bifidobacterium/Lactobacillus) [82]
supplementation (FOS), inulin proliferation
Resistant starch: green banana, =~ Fermentation produces SCFAs such as butyric acid, which
cold rice downregulate the URAT1 transporter protein
Polyphenols: green tea extract, Antioxidant effect reduces systemic inflammation
berries
Fecal Screening of healthy donor Rebuilding gut microbiota structure: increasing uric acid [83]
microbiota microbiota (characteristics of degrading bacteria (such as Bacillus subtilis), reducing pro-
transplantation  low uric acid type microbiota) inflammatory bacteria (such as Prevotella), restoring intestinal
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