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Abstract: Hyperuricemia is a metabolic disorder characterized by excessively high levels of uric acid in the body and is a
contributing factor to the development of various chronic diseases. In recent years, the prevalence of hyperuricemia has
been increasing annually, driving the need for safe and effective approaches to regulate uric acid metabolism. Although
commonly used clinical urate-lowering drugs demonstrate significant efficacy, they are often limited by high costs and
potential adverse effects. Substantial research indicates that natural bioactive compounds derived from plants can intervene
in uric acid metabolism through multi-target and multi-pathway synergistic actions, offering the dual advantages of wide
availability and a favorable safety profile. This review focuses on phytochemical from various sources, summarizing the
dosage, efficacy, and mechanisms of flavonoids, phenolic acids, polysaccharides, alkaloids, and saponins in regulating uric
acid metabolism. These active components primarily work by inhibiting the activity of key uric acid synthesis enzymes
(XOD, ADA) to reduce uric acid production, and by regulating renal urate transport proteins (such as downregulating
URAT1 and GLUTY, upregulating ABCG2 and OAT1) to promote uric acid excretion. Furthermore, certain components
also possess multiple mechanisms such as anti-inflammatory, antioxidant, and gut microbiota-modulating effects, thereby
synergistically exerting hypouricemic efficacy. This review aims to provide a theoretical basis and reference for the devel-

opment of phytochemicals and natural urate-lowering drugs.
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Fig.1 Hypouricemic mechanisms of phytochemicals
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Table 1 Establishment of common in vivo models
of hyperuricemia
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Table 2 Experimental studies and mechanisms of flavonoids on hyperuricemia
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JATRT ARSI T &I, ZZEE) A W AR R
FRTIAA, REAEIR T HT A T Sl b A P it o= PR I 1M i
SR 5 o

K3 ERZEACE WX R PR IR AT ) S I 58 B A FI AL

Table 3 Experimental studies and mechanisms of phenolic acid compounds on hyperuricemia

P T T FillFss Bk E = PN

HH LRIRR LTS 50, 150 mg/kg SUATKFEREAIL, MHIXODHADAIKEE, S UAHE [9]

B R KM/MEL 30, 60 mg/kg MHIXODIK, FIHALPKIL, MIHIURATIL, il R iz ik [53]

52N L2 KM/ 10 mg/kg IHUATE I, T IAURATLIY 8 [39]
FERIY TR | BELIR SDK B 166 mg/kg MHIXODIEH:, FEIKSUAKF [56]
T G SDAEL 25.50. 100 mg /kgTiEJURATl?FﬂGLUT9 mRNAEFiE?;,IJ fﬁfﬁl . UATFIABCG2 mRNA%% 3%, (58]

E PN KIEFTR SDKEL. 50,100 mg/kg MK XOD 5 ADAIGE, FIMGLUTImM RNAFK K, FEIKSUAKF [59]

Fot REEFILFRRKE TR KM/ 50 mg/kg K XODMADAKYF-, FHGLUTOMURATIHmRNA KA [60]
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Table 4 Experimental studies and mechanisms of alkaloids on hyperuricemia

He TR H biilksss YEFIBLI E= BN
oA o - KM/ 10, 20, 40 mg/kg  _IHABCG2, OAT1, OCT1/2FIOCTNI1E /K, FIHURATIHIGLUTY [61]
fipes LR/ NHEDR KM/NER 50. 100, 200 mg/kg MHIURATIR S, #25SOD & [65]
iz FE KM/ 5. 10, 207140 mg/kg L JHmOATIHImABCG2%:3%, T AmURATI HImGLUT9F% A [68]
Kt KmEZEE CSTBL/GIMER 200, 400 mg/kg JHHPRPS, ABCG2HRIOAT1 ik [70]
A ME R HER KM/ 15, 30, 60 mg/kg TJHURAT1 [71]

SRR N ARBHEY) &R AL T R I 7K
YR, BAYUR | SRR RIS BRIR S 2 R AE )
WS, Yang £07° BRI, BEE 100, 200, 300 mg/
kg Sx4RAEZBERE W R R MLAE R BRI L34 JR
IR 7KF-, Horp R e 2H RIR /KRR 47.93%, FEAIIH
AN XOD Wit o FH3EST PRI AN A5 S 10 98 XUE
T RAFIRY, e LA ARAE ZHE T N IL-18. 1L-6.
TNF-a F1 COX-2 8890 R F/K 5, 9822871 i Bk A
RIEX N . PR BFFE R, 48 18 Z 0 B 40 il
XOD /b JRIB A 1%, [RIBsH i 3 it & Al 2%
FEIRA A E ST SRR, I I DR L AR PRI VE o

RE R EZENZS B RITE Y, A RIS @
JEFN T O ZEPREETRLUT . IRES 2R IRZS R H2H
F—FPvE 2, BT 28, HEH 0.5, 1. 2 g/kg IR
= Z2pl, H SRR i 2 AT I = PR PR IfTRE A
FRUBA AL PR R 7K S, 38 PR IR LB HE, 22 o /N
PR ERAR b, I —2 AT R I, AR 2T e M it
1 rOAT1 B3Rk . T rURATI1 MUK, 3T
PREGAHEE, T A AT R REAE TS

TH B b R DA 5 SR B — R P ik e =2
B, HAPLR . PUOWEE . SR bt S L S A TS
PET, SR B SY R IR, A 2 i PRI IRE R FRASS
B, A3 BIEE 150 mg/kg F1 300 me/kg H ELZBERE
AR R PR IR (E . R AIR, HL A2 B AR A i) i

EAFAEH Y XOD W, BHASIRIE G M i s 4
PN PRI, ETT S A = PRI IR -

R PR P RS —, B
bréafb. bk B R A M, EPRAERY
SRILET 0.6 g/kg Fil 1.2 g/kg ok 208 T 10 B #1455
= PRAR MUAE B 35 d J&, &3 7l i SRk ZHiRe i
ERRARI BN PRI . WUBFANPR 28 ZUKAF, 98020 B /)N
B IR EE 28 SR, I+ LR A4 ABCG2 B3
ik, PR HE PRI HEM . [FIR), S2pz 2 geimdi] T AUk
JEER 23R, TR B IELT i b IERR, TS &2 3R PR
FRANEF LR VEH -

AE )N L PRI TR %) Z2 00 i 3 A U819 PRI AL
) T A A XOD BEHEE, BEWTRER-S i,
IRAAEFR S BN E R A R g E ABCG2.
OATI1, N4 URATI 4%, R Rz HE M TheE., & 5
G T AT R b R S A I AR
43 AR PRI A FH A E FAA L
2.5 HAEYEMER Y

1 S o 2 N E S Doy i 971 = K L9107 1 EZ AT
TR IET W B BERIB TR, R AR HE
FTASEBEMASER 100, 200, 400 mg/kg TR
15 PRI IMURE K B, A9 45 SR B . A S B ReEA L
T PRI AL, I m BRI . AS$iunT
BEAR L 75 A0 B BE XOD 7% M, T 38 B iiF URAT1 il

K5 ZHHALG WX BRI NLE I S BRAIF 58 SV AL
Table 5 Experimental studies and mechanisms of polysaccharides on hyperuricemia
KU WEMEWR RO pili L S5 3k
SHAE SHAEZHE SDRR 100,200, 300 mgkg  HIHIXODIG M, BRI RAR KT, FHIL-18. IL-6, TNF-afICOX-2RIERTAT  [76]
e IRELH N 0.5, 1.2gkg HrOAT1ER 1k, FIMrURATLIER A, B IMUAHEN [78]
H#E  HuZHE  SDKR 150, 300 mg/kg I XOD A, BEIFIRIR G h, FEAR IR IR UE E [80]
FRA ERMEHE KM/AMR 200, 400 mg/kg Fee ARG BRI K - [82]
RE REEZW SDRR 0.6, 1.2 g/kg F#fIKSUA. SCr, BUN/KF-, IJHABCG24E %Kik, FilCol I HEHFEE [81]
6 HAMTEE LR = BRIRR AR 1) S 3058 AR FHAIL ]
Table 6 Experimental studies and mechanisms of other active ingredients on hyperuricemia
P TP 2] fillk VEFILE EZPCN
Az ANZRIF BALB/c/IMR 20 mg/kg IAAQPI-4f ik [85]
it AT KM/ 10, 20, 40 mg/kg TIGLUTOMURATIZE A, FIHOATIZX, fedFUAHE [86]
¥ HEF17 N 50, 100 mg/kg TIURATIFIGLUTY, FHOAT I #FUAHE [87]
TR TERAE KM/ 50. 100, 200 mg/kg TFIMGLUTOMURATIX, FIHOATIRIS [88]
FZHARZE EHR KM/ 20, 40mg/kg P R AE K FIL-18. IL-187KF; f23ESOD, GSH-Pxififk [84]
R FEMEE CSTBL/6I/IMR 100 mg/kg I TLR4 F1 NLRP3 {5558, FERUATKT- [89]
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GLUTY R Ak . NSRBI AR T B E A i
W EISESER IL-18 /KB,

LRI B LRI — R 2, H
A REIAR . PrEfh . PIES . PUibIs bk 5 2 Fh o)
%o Chen S5 $REI¥ 22 85 22 %] /51 BRI MUAE /) BRATE
ESFEMIREMR] . S0 FH /IS BRUEE 7 v DRI I SrEAR R, 1
ik 20. 40 mg/kg ZEWRIEIT . 14 d Ja, & FRER MLAE
70N BRI PRI « JULETF IR 22 5K Wk . [H)
Hf & B2 22 HAT 3 T e M, nT A R HEAL
P4 LS SOD. GSH-Px i1, #F 2R SE H
¥ IL-18. IL-18 /K-, ZEurFEm oMl B JE NLRP3
SR PP IR I T 5 v R I IILAE AN R A O
26 LG T HAMYE MBS IRY R RER I 558 A
L
3 HBRRE

HUA } i XWE R & BRYE RN B 25 7™ 5 A9 15T
PEBE, HWHREAE LI, O OR TR RIE Y
55 T IRAREHAESCHE G . HUA PAZ.C IR AL
TETIRER A A HEMEZ [R] (4 S Ay, JRdas DR IR i im
% =2 5 PR IB G A SC Y XOD, JE s B E PR R &
R YR 1 URATL F1 GLUTYO 5 HE 55 is
1 ABCG2 Fll OAT1., FEPRIEAE &L, XOD
SRR I A I PR P 11 AR B, AR VCKF IR 25
WEE & A Ay T IEE Ny, U T A A B B4 2 PR 19 o
I, 7l XOD Wt R AR Sk s/ D RIS A A . 7E
PRIBHEM IR, B I DR I o5 W A 3= A T /N
Bz 40 it i i) PR PR %% 32 25 11 URAT1 Fil GLUT9, 1
#il URAT1 5 GLUTY =ik, G 2 BH Wt R R 14 &
WA, TR E PRI MPRICHEH o FEAR BEPRIR 53 Ihis
1&H, ABCG2 Fll OAT1 F:[ES -5 1 PRI ML TR 7] B
INERE I St B . VRSB R IR
RS UETE, AT ARG SR PRIER i HESCR

FI AT I A H FH A XOD 101 751 40,45 51 2204 st 11
AR wlth, HamE I HE A XOD LR IR AR /KA
AR AT R R I . 27 A Sy 2 iy
URATI1/GLUTY A EMHIFI )z H TR IR, E4FE
Kk sEPE URATL #0455, 40 Lesinurad. Ver-
inurad. SHR-4640 55, JIN A 25 WA & 3R 7 1] o
FI AT i o4 % ABCG2 Fil OAT1 #U5 pY il R Ak 2424
Y. LI EIGER TI677 HUA BIZ5%), B REDGHE R
IMPRARKST- . 7 B2 . I 2 BH 0, (B ILAE LT 2= 20
A S T, 52 X PRIRA I AN [R] 219 1 SR Gl s
AEJ1. WeAh, KEARE S S BT B Diaeiiss: . Uz
R BB ANIE AN BN, BRI RN o
I, AR AR KSR By PR s DR A sty T
JRILH Z2 8005 ZisAR PRIV E AR SOmAEIT A

He 22 SR E Rl A4 XOD WM, FEE Y R IR S
URATI1/GLUTO &M=, 11 #F bR R HE M ; 22 i 2 dngg
JEER . 2K 3% TR BE &2 FE I H XOD 71, iR 5E 3 ki

ADA VY, Wb DRI A % AR oS andar o, E=
B ZEIN ] XOD pY[RIAT, AT IET B E A 71 URATI
MERIA, PG PURIE; S aIRE 25 . g
Z2BE ) S5 25 i P XOD J% v & EJE ABCG2 &
VEREPRIBAE o 33X 8 RARTGE S AL HEAS B HEAD
i PR A2 R 4 XOD BTGP, I8 BB I X ) P54y
PRERIEE B 1, Wn#H] URAT1/GLUTY B Wz I /E
FH, 123 ABCG2/OATI1 BIHEMThAE, 19458 PR iR AE B
EAI R AOHERCR . eah, 3350k A VT i
TE BAHELEAA AR BEPRIR 53« I SERE PSRRI
BREALN A 2 T ARG TE, MITTEZ it R E
PR IGARU -7 o R SRAA P15 Pk Wl 40 LA H SR IR
2 VEH N eSS, 8 HUA PG
PRAL T A BRSNS, R A B VRS PRI A
DIRE 22 AT RO FT RI D B £ 5 AR A 5 245 4 25
T EEA

FEAE WIS P AL ST AEVE Y PRI S a7 s IR
BR INURE 7 T EA 80 1 . SR, BUA IS4 —
FE SR BRI, ARG Sh A AL 5 AR BRI A It L] = 18]
255, LA FE AR 5w 22 . AR 1E
FHMLHRIAENTAS LA B, iyt — 2B sz S &
JE, RAAFFT A VR AT LU U5 1 : a. H ATAFSE
FEAE T X XOD. URAT1., GLUTY 2525 il o
MIAMHIE . Rk ATHi R ZEMiE ABCG2 ¥iis Ak,
NLRP3 SAE/IMARSERE 5, 45550 T2 | LR g 4
SR, RGBT S 22 A A AR AL
filo RIS, T ISR KSR e i PRI HEM A P iy
PEFENLHRITSE, TRAIRSC B 8 il B LS A 5%
me PR A I 40—, U SCEE B A I A I T 50E
H I HERD A b B 25 A S g 2% | AR 4~ s R
A2, ST RSRIEE BT 100 IR G G55
SEE N N PR oY1 7B = B = 111 I/ P S e e LT E2e e - T E )
R, IRFEZ WS . RS PHNEIWE - I FEDLH; .24
RIS AR AR, T i e 1 e A b
BT ES . B E RSO R T . IR = 4 g
¥ 5 [ DR FRAE T . Préa e fndio e 25 A4 BT RE =2 [R] )
B d.2E T SR A 55 AR PR IRA RIS DL A7 7 25
S, A S R LIS RAH SR i) sh AR, 6] sk 2 7l
IARIRES, BRSPS AE AR N I 25480 ) 24 IE
A GRS BB AR 2 e Ak, SR RARBE DRI Wi 5y
Il AR PR T ik da
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