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 E:R8: ZIZHRMRbERFBEE, BAHEUARP E-BRGERBRERNFmH . Zk: 36 R#HE SD X
B, MAuphzam, #A4, A28 a (27mgke) « HESH. &HZ (06, 03gke) 4. HE-H4A
(0.5 g/kg) , #% 6 R. REFmt, %’fﬂklw& B EF# B A 584r (1000 mgkg) 4, Fr&s *ﬁmi A
AR, H4k28d, BREE2 AN KR eFRRENL, RRERG, R, B, FE. MIE, WHiEd a4
FHTKAAAN, @K oF KB (Serum uric acid, SUA) . & % £ (Blood urea nitrogen, BUN) . LB
(Creatinine, CRE) . AJ& 3 % B F a (Tumor necrosis factor-a, TNF-a) . & @2 4~% 6 (Interleukin, IL-6) .
57 4 2 % (Alanine aminotransferase, ALT) . % ¥ % £ # (Aspartate aminotransferase, AST) . A% 3 bi & 85
(Adenosine deaminase, ADA) , JHJE ¥ # 2% & LH (Xanthine oxidase, XOD) , B EAfei® ka9 55 45 4 A 40
BRHEME, HERAHF. 4F: FETREEAKRANEFDERS . HAA T, RERKEBERN;, 2FH%
1& SUA. BUN. CRE. ADA. TNF-a. IL-6 K-F (P<0.05, P<0.01, P<0.001) . Az XOD K&-F (P<0.001) . ¥
JiE Fe B IR 45 FC (P<0.05, P<0.01) , FEZM—mWHERMM, HE FEZMA LT, BAR L ARG, B
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Abstract: Objective: To establish a hyperuricemia rat model and investigate the hypouricemic effects and mechanisms of
Cichorium intybus L. extract and a combination of Cichorium intybus L. with Puerariae lobatae Radix. Method: Thirty-six
male Sprague-Dawley (SD) rats were randomly divided into six groups (n=6 per group): Control group, model group,
allopurinol group (27 mg/kg), Cichorium intybus L. high-dose and low-dose groups (0.6 g/kg and 0.3 g/kg, respectively),
and Cichorium intybus L.-Puerariae lobatae Radix group (0.5 g/kg). Except for the control group, rats in all other groups
were orally administered potassium oxonate at a dose of 1000 mg/kg daily in the morning to induce hyperuricemia. In the
afternoon, the treatment groups were orally administered the corresponding drugs for 28 days. During this period, serum
uric acid (SUA) levels were measured biweekly. At the end of the experiment, blood, kidneys, liver, spleen, and intestinal
contents were collected for analysis. The measured indicators included serum uric acid (SUA), blood urea nitrogen (BUN),
creatinine (CRE), tumor necrosis factor-a (TNF-a), interleukin (IL-6), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), adenosine deaminase (ADA), and xanthine oxidase (XOD) in the liver, organ indices of the spleen
and kidney, histopathological morphology of the liver and kidney, and intestinal flora. Result: Cichorium intybus L.
improved the activity reduction, mental depression and slow weight gain in model rats. Significantly decreased levels of
SUA, BUN, CRE, ADA, TNF-a, IL-6 (P<0.05, P<0.01, P<0.001), the levels of hepatic XOD (P<0.001), as well as kidney
and spleen index (P<0.05, P<0.01) were observed, and demonstrating a dose-dependent response. Histopathological
examination using hematoxylin and eosin (HE) staining revealed no significant damage to liver or kidney tissues.
Additionally, Cichorium intybus L. modulated the intestinal microbiota by reducing the relative abundances of Firmicutes,
Actinobacteriota, and the HT002, while increasing the relative abundance of Bacteroidetes (£<0.05, P<0.01, P<0.001). It
also regulated the abundance of beneficial bacteria such as Ligilactobacillus, Allobaculum, Marvinbryantia,
Parabacteroides, Dubosiella and Duncaniella. Notably, the combined application of Cichorium intybus L. and Puerariae
Lobatae Radix further enhanced the regulatory effects on the aforementioned indicators. Conclusion: Cichorium intybus L.
exhibits a significant hypouricemic effect on hyperuricemia rats, and its combination with Puerariae lobatae Radi exerts a
synergistic effect. The underlying mechanism may involve inhibiting uricase activity, alleviating the inflammatory
response, and modulating the intestinal flora.

Key words: Cichorium intybus L.; Puerariae lobatae Radix; hyperuricemia; intestinal flora; uric acid
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=1 PR R IfiLE (hyperuricemia, HUA ) S A A7 iZE 04
AR ER AL S B IRER T 18— R G s,
AP oA =111 SO =115 =011 | = Rt = il =
FA S DU B R fE B PR 2 230, S5 XU L GO LA 9
995 DRI S R g S AR SC . PRHAE TR E AN
Hi X, HUA Y KRR 5N 5.46%~19.30%), 55 B i
PNE=T(cis TN R SN (A SR G e W | g = 2y A S
AEVEEE, HUA K R ERF e B85 T O S AR R A
HAIOL T LS SRR | SRVR L RS2 IR T R I,
TEAELIMR 25 | I B D RER A 55 AR, PRk, 78
] SRIARR R AR LASSEI0G Ay v ] UGB Sy v i 7
BOEE SR, BOZRE HUA B J.0oRiE, B LATR B /E
Ay B R W, 38 ik T T B s thl R FR /K, 2
I/ HUA FHICBRE Y & AR XU, BRI 7 H 3,

WAk, 2 B RRZE IR R T 2e At L I T A
VI MvAs S B A DR Al R v PR IR I AE BT VA P R, LA
FESCIECRL . A3 08 AN A2 T i R I R (X R PR I A FH
FERWBISE, LA A TIRE S« P £ Wl SRR ™ i i T
SN AT T A s e, A R sHEA eV E P LHIAS 58
S . ST R AR XA S AR A R A R AR
VERFREfL G 25 & RINESS R 25 Uk, 43 B HA 1E I
FIAE . FIPRIE . i AR #4 . A= e 1 v 25 D5k ), 7
[ PR IR 7 Hhi B AN 2, T R B il
o PR R A B AR 3 PR R HE T S5 4 [ DR iR AR

JHUSTI S AHIFGE LA T AN S AR Ay 3 R v ] PR
BRA KL, G5 IRAEK R BN 58 TLF b LIRE IR IR
BVRITIR R EZAE A 29 WL, & Lk 50%, AT UL
HAEREIRIR AT N HVE I 7, ABARSE L RILH T vh T &
LB 22, R TTIR FH T A I 20 T T B AR I B PR iR
YEF, TRIB E Ai2d B A 55 B Al T s PRI I 5E 5
TG IVETHNLEN A RHR AT o

DALk, ASAIF 9 R FH SEC R P A0 R e ST v R T2 I
SE I ERAB RIS, L) S N s Ay B o) B, 018 155 K2
- AR X BRI R PR IR AE FH . AT Ay v PR IR 1ML
SEAREIRTTEHE AL 4, [RIR n] A CRE IR R
LR = 04 T R R AL I IR
1 MRIERE%
1.1 MRS5S

fat iR i AF SPF 2% SD Mt KL A& 200+
20 g, 6 JEE, W A L T KA Y EAR B A RS A,
A FEYERTIE S SCXK (31)2020-0001, K FRIEFE TR
E ER RIS S o, HIF T IES : SYXK
(11 )2024-0002, ¥ b5 = i 20~22 C, FEXT R
E 60%~70%, JCHE R ] 12 h, 4P (3t =
JS250846) . IR H BLLFHE R 4 (HL5: IS242247) I
g U5 2R W BB A B AS A ) e s (O 2 i
H31020334) _LiFIEHIT R 2D A R Tl 24
ER A (5 240401) M REBEF KA, K
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% ERRE T P BR A5 G2 e vh 24 07 R R U = A e
HEERHEIZE S (Cichorium intybus L) W T-HEAR; 25
AR A (L5 240301) =N TT R ABE P25 AT, K
e BRI R ah G 24 B Th 25 Rt = 2508
R TRHEYIET B (Pueraria lobata(Willd.) Ohwi) BT
MR PRI R 70 S (PRIBAE, 221431)  A:Edk
AR A A BR A F] 5 LEF (CRE, 20240603 ) .
JR 2% 4 (BUN, 20240603) . % IZ 14 45 1k fiff ( XOD,
20240805) . AT (ADA, 20240826) il 5 5
B PRl E Y T RIS AT ALT(YJ059335) .
AST(YJ059334), TNF-a(YJ002859), IL-6(YJ064292)
ELISA KrlhikFla i ARG R F]
Sorvall Legend Mach 1.6 R/Sorvall Legend Micro
21R 5 B R .0HL 3 E Thermo Fisher;
FlexA-200 BpRA i BB A FR 2 F]; PL-203

B R MR- oA s (i) A TR H] .
1.2 SLIT5E
1.2.1 Z9hles e =il FREGEEAR A 300 g,

1 h, i 3EE I EEEOR MR 4 B 1 g/mL W4k +5 ., e
FHRTH R BRIE B & 0.6 g/kg RO (), AH 2
FHEARHIR A HE 6 g). 0.3 g/kg R (IKFI &, 4H
MR NG HA HE 3 @) TR 25 1E- A2
W FRBE AR A 180 g, B AR A 120 g(3:2, 3%
300 g), ZB—yUhn 12 F%5KRIZE 1.5 h, 55 3k 10 &
JKFIZE 1 h, i 98E IR IBORHSE % 1 g/mL WRAFIR
B, I FH AT FE R BREE B 94 0.5 g/kg WK (FH>Y
FHREANAFHAGEAR S AR 3 g BRI R 2 ) if
AT e

SEgs by, O BRI e AT e samAs, Bact
B R KRG (g/kg) = AMATFIR (g/60 kg) <#edd
FH(6.17)1
1.2.2 3EBE, Sy Reghzy REUTBRBRE RS Fidk by
PEMEZE—JE, 25 NEEK 12 h SR PSSR 1M, 4 °C,
3500 r/min &0 15 min 535 MU, A0 ARE (SUA)
K, G AN i (B 5 S s 2= A 2 3 A v
ZEMIEED) , FEARIE UA K40 o Ngl, Bl as (e
(NC) ., BERIZH(M) . FHPEXT BESINEERE2H (PC) | 25 =y
FELH (J-H) | B EARFHEL (J-L) | 35 B -SSR 22
J+G), B 6 H,

Kk NC 204 GEE B AR [RARFREE D , 2520 K B
R EHE S SWERAT 1000 mg/kg &R # KT
(15:00, [E]F& 6 h)NC £H LA S M 4H3#E B R 0.5%
CMC-Na ¥, PC 21 #E B B EEEE 27 mg/kg!”, J-H
ZHFE ' 352 0.6 g/kg, J-L ZH3E & 35 & 2
0.3 g/kg, J+G H#E B E- SR sZiM) 0.5 g/kg, #EH
o 1 mL/100 g, L2452 28 do S a], 450
BOR R, [FEr4g 2 J8 & DU i 7 PR 1% (SUA) 7K
o RIRGEE, ZEEAEIK 12 h, LA 20% ZHIIHEFR
(0.5 mL/100 g) ), B8 =B NKHER AL . BRI . Bk

NEE SR A EFE R o

1.2.3 KlFEHR

1.2.3.1 —BMEE R EUAREAR L SCaG ) id 5
HKH R BREBI G 25T B A RGOS
[FI Bt R AR R RN ERL, R4 RO ARG I i A =R
[EP =

. o B K BRAR R
WA B H 5 (%) = B IR T

1.2.3.2 I35 R B2 (SUA) | JR #E & (BUN) | ILAT
(CRE) &% #748fb 430 TE4h 2545 14 d. 55 28 d
B, #+-8 2~3 h, ) 3000 r/min 5.0 15 min f5 53055
175, AR A= ALl & SUA & &, JF 52
a5 oK 5, I8 3 sh Bk B A Il SUA. CRE. BUN
g

1.2.3.3 JHIIGeRrAsfe  SCIGESEE, I 3 KEL
IMESCH B3 IS, SR FH ELISA JEKIN TN & R k5%
BE(ALT) . SEFAEN(AST) & &2, PTEN D68,
1.2.3.4 JRERACEIMEAS L S0 45 3R 5 437 1L v Al
JHEHELHZN, Al i 77 AR SR 2 (ADA) F i TR
RIS S AR (XOD) & o

1.2.3.5 IMISUMLEF&F R SCAR a5
IM77 , >R A ELISA 34000 1 7E ' TNF-a. 1L-6 2541
M Er .

1.2.3.6 NE#RHRECAS b SCOG45HR e B BUIBUIE Fn
‘B FRE A, 3% PG ERS R

[ T I T '%ﬂﬁﬁi(mg)
5 HEE = —ﬁgi(g)

e WEJJEH B (mg)
REREFE %L = ~HiEe

1.2.3.7 HE 4t HORERIFNEFIENELHLL, 4 4%
Z R E G, YT . A YA YA R
J&, T il T MERH LU~k
1.2.3.8 B WHAZlL BUKRREHANEY, KA
CTAB 7k #2HUEL DNA, #RJ5 48 98 °C TiAEPE 30 s,
98 °C 2P 10 s, 54 °C Bk 30 s, 72 °C ZEAH 45 s, 32
YAEFR, 72 °C FEEff 10 min 3 Fii#4T PCR $7H4 ()
REEARFH 25 uL), ¥ 3477l FH 2% SR PHEERL .
VKA, 3K AMPure XT beads(Beckman Coulter
Genomics, Danvers, MA, USA) 1 Qubit(Invitrogen,
usA)alifbsE )5, i Agilent 2100 A4 AT FN
Ilumina B4 3C 7 12 Hia55 & A TR 4347, SR e
JH NovaSeq 6000 )3 BT ¥, 15 2] 8 Pm 2E 47
Yoy, Pz a2 s 2EA T R A B 2 R
53T
1.3 R

SEBEE L BB R E2E (X+s) 3w, n=6.,
SPSS Statistics 27.0 #ATEAIEAEI S 5347, 4TG5 IE
5340, WM FH BRI 3R T 25530, 25 4HIR] Fu3 Ty 2555
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Bf >R LSD #EAT 43175 5 45 ZH 8] 77 22 A5 55 W >R
Dunnett’s T3 4750871, PAALE] Eb 4 R FH A ST AEAS
T Ky, Geit4s 9Ll P<0.05 W2ESE G35 X,
2 HRESH
2.1 FBEBEXNSREMEXRELR . BEENKS
AR AR E RS20

120 PR IR MRS WA 55, JE 1T 7T REsE
Wi B —FBeRAS S AR TR AR AR, AHFSE R BH, 16
R AR FEIVIE], 540K B B T5 A GEE, RS stk
R4, FURIRAN AU KRB A KB YGEEERE
fE%, I HERIE Bh iy | RS IR AN AR, 45452540
AR AR SSREIR, 25 AR L3 . 3R 1 254K
VIR EE | 43 e g R o, BEE I Al O HERS, R RRUIA
HEIEH I S, 525 FIZ4HAR H, BRI g A B K
512 (P<0.001), 14545 2540 ] 4 35 e AR K Rl A
FHI K (P<0.05, P<0.01, P<0.001), Hirh 3§ - B AR 2H
TEREA ST FE Y P SRR R FRUA ER g K A 2
P25 57 (P<0.05, P<0.01, P<0.001), 3275~ Hox i35 IR
IAEAIR R B8 T F/E P T BE SR A i
2.2 FHRWANSRERMAEKRRMBERE (SUA) |
FREZ (BUN) . AlEF (CRE) 7KFaINn

PRIE (UA) KT SR P o PR R ILIE B4 A5 R
S5 R S M BB AR AR AT ST AR S A
2 JEVRNES 4 JEI45-4H R BRI v 3 2 Wil 1 75 PR iR 7K 7
Afk, GEHANE 1 s, @A 2 JER 4 JEE, S5a5 A4
FH L, BEAZH R FR, SUA 7K-F-34 1 2 155 (P<0.001),
T 45264 24 20 T b 25 BRI AR 78U K BRL SUA(P<0.05, P<
0.01, P<0.001), Jf ELEAE 250 Al I ZE K, 2525815
PR 1 585 SR 20 T84 011, 28 T v 1) T 2 - B AR AR
AT 2 BRI R, HL A5 155 - 5 MR A R BRI Y7 1Y) PR R
IKFHESE 4 JE 5 B2 LB B 2= 5 (P<0.05),
DA 25 SRR AT GE %) 7 PR R IURE I FRUASER g 1) e
ST, 5 REFEAF TS A — 20, i g e S S AR BT
1 BEPRIBAEF

WUARF= 4= B PR BRAIAT 2/3 22" B WE A B B /N R g
SEJEHEAE /N, S0k B/ INE P, HAR R PR
WHEH, BIVE N PREZ %) = EEHRI SR B, 78 =1 IRAR 7K
TR, TTHES S BUE IR, 107 PR 2 A (BUN) FIALEF
(CRE)J& B Uiaei v s P Fe AR . Aoy 1
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120 7 aNC
aM
_ aPC
= 90 4 aJ-H
2 8J-L
2 aJ+G
S
2 60 -
30 -
40 5
)
g 25 =
2
[sa]
o~
O
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8 =
HH
6 -

BUN (mmol/L)
~
1

T T
NC M PC JJH J-L G

Bl 1 &HAKEIME SUA. CRE. BUN 284k (n=6)
Fig.1 Changes in SUA, CRE, and BUN among groups (n=6)
& 525 LA L, #P<0.05, ##P<0.01, ###P<0.001; S 20

HEE, *P<0.05, **P<0.01, ***P<0.001; 5 4 ¥ -5 ARAL M L,
AP<0.05, MP<0.01, MAP<0.001; ] 2~ 4. [&] 6 [F].,

S G 2% R fE ARG I O LML Y H BUN A1 CRE 7 = 4F
1k, & 1 H g RN, 555 FH AR b, AR ZE K R
% BUN. CRE & i b #FH 5 (P<0.001), #5452 52H K
BRI AT e 38 B AR 3R 48 s 2 38 7K (P<0.01, P<
0.001), £Z5 & LR, 2 E -SRI E T S B 3%
(P<0.01, P<0.001), JLYR J& 25 155 = ¥ B L 25 IR )
Hro DL S RPRR AT G A 14 i PRI I SEASS AR RS
BT BEATAE — 2 1 B D REH5, T2 1 B H S S AR il

R SURERIGRE 5 LR 2L

Table 1 Changes of initial body weight percentage of rats
i1l 1# (%) 28 (%) 35 (%) 45 (%)
NC 118.05+2.44 129.7342.65 141.76+2.45 146.36+2.03
M 105.63+1.88"" 113.66+1.51% 125.06+2.86"* 131.15+2.23%
PC 106.64+1.12™" 118.65+1.417" 128.20+3.94 133.44+1.76
J-H 112.82+1.80" 118.14£1.75™ 127.40+2.23 134.17+2.88
J-L 111.53+1.36 117.0442.44™ 128.98+3.00 135.90+1.86"
J+G 115.58+1.36™ 118.62+1.36™" 129.30+2.63" 135.70+1.39"

T 52 AL, #P<0.05, ##P<0.01, ##P<0.001; ST AH L, *P<0.05, **P<0.01, ***P<0.001; 534 & - B ARLIHH L, ~P<0.05, ~P<0.01, MAP<0.001
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AT BT R B WA R, () &% oAt B
TS A A SRR E— 25 I
2.3 JATHEXTERERIAEA FRIRER K B M AT TN AE
oA

JT I 2 PN IS4 B F14) 2 B3 9, O v g et
WA IR ZE M s B AR MR B R SR AR B, SRETE
WA A LT IR T | MBI A2 12 T T A 15 2 5 A A b
MEF T 7K i J R B LS T JS 76 XOD FIFEFT R, ¥k
BN T AL g B IEENG, F45 XOD AL A IR IR P
PRI, XOD L K A Ak 1 5 B v F2 1 i e 5 Mo 2 it
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AST 4k (n=6)

Fig.2 Changes in serum ADA, hepatic XOD, and serum ALT
and AST among groups (n=6)

(ADA) fE R A P B R EEAEHP Y, &
TFFEEEIRANE 2 Fias, 545 A4 A b, AR 2 K R
FFRE XOD FLTE ADA & i 3 F+ = (P<0.01, P<
0.001), T #5454 245 40 ] 25 IR L & 7 (P<0.05, P<
0.01, P<0.001), H 2§ =5 A4 Er- E5 AR LH 4 E
24 BTG L 25 E A AR FHXT ADA PR 1E
JHEE A i (P<0.001), 5 BHEZG 7028 A7 i EU AR
JHBEA B2 5 (P<0.05, P<0.001)., Z5832R, 35
12 S HC S B AR B v 00 o) A e ) % A T 0 o) PR PR
A, BETTRRARR R KT

S5 T PRI & R I B 22455 0T, 7 PRI ML GE
IRAS T D RE AT BE 23 22 21— S22, [a] i iF o g
M) 50 S5 e — B R esz a2 W) 1) 48 4
P AL, % L ALT F1 AST 1B M AT DI REIFA 38
PR, A SR o (B 2), 454 K Bl 7 ALT.
AST FrR R AW o2y, e EME2E R, RIFARSL
IO R S5 2A 45 A T v PRI IR AR 28 SR B H BB
o ERS S, 290 BAT —E e At
2.4 FBREVAXTERERIAEA R MER M EFRIS

FIRERHEE R, MU AT i 24~ id 48 5 | & ST
RN o B, =R KSE AT 3% NF-«B. NLRP3 F
TLRs Z5{E 2R AR IE TNF-a. IL-6 45485 K F ks
JRCET; LR FR 1B /K SPdRp 2 Fei 2 5 | AR P PR iR £k
AR BOTES B, T2 A A AT A I 40T 25 e 44T )
PEINTF | A2 20 ROV RS R IR IBARZS R, JRIR AT/
SR EAR T, BN SA(ROS) By = A, JIISE
RPN 5 A ST R A TR A A AR L R T e )
RESZA IR ] EL s Bl S E W P ALtk A
FGEXT I FRULTE R R T e A, 25 SR il 3 it
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Fig.3 Changes in serum cytokine among groups (n=6)
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7N, 525 FUEHAR B, ARRIZH K BUMTE Hh TNF-o &5 2
i, TL-6 &5 B 2E PR N (P<0.001) s SHCRIZH AT HE,
B e R A N A 1 - B AR A ] 4 S P AIK TNF-o0 75
£ (P<0.05), £ 45 25 4H 7] B 3 REAIR TL-6 & 52 (P<
0.01, P<0.001), H 2§ -B5 M40 %T IL-6 MVE IR T
BHPEZS (P<0.05) . 45540 R, 4515 ML S B R BC AR AT
8 PRI AUAR SAE SN, & AR PRIBAEH -
2.5 BHRHANERERIAEX RIS A5200
WERSFEEAT LU T AP0 3 00 B AR (e BRIk
LIS ERIN 2R | S22 HUAR I SEm B, AR
TR, TS50 4, o 5 A 2 K BUEF R IGEZH 2,
FE A8 1.2.3.6 WU N kA B IS B FE 5, 4%
AN 4 PR, 525 I H, ORI R BB IS 2K
FOMGIREFE A4 23N (P<0.01, P<0.001), 24545
2 2H N B 3 AR AR A8 B (P<0.05, P<0.01), ZE&1T
M 25V E FH PABRSS AR UCh 24 - B AR AV E I T35 1
R, UG T BEME 2L, e T A AR e . B IR
P IS 55 | 2 VA SRIE SN 25 B W LA 28 22 58, NRIEAE
SR BEAGRER B, Wl PR e AN S . B
SR 2 IR T A 2 5 o E 28 LA B RORE S N TR
AL W E R S PR R E 2 —, BT R
AE 5 PRI IUAE T 23 H B0 RS S ™, ASifFoE
ZE R, A N S B R T AT BEXT HUA AR
BRI AN E IE AL 2 U5 — AR E T, S ASIFSE
7 BUN. CRE gt R AR—55.

7_

(=)}
1

NN

B EFE L (mg/g)

7

7

N

e
=

NC M PC J- J+G

ZIN T

JEEHEEL (mg/g)
]

T
NC M PC JH JL G

4 2R BB FE RIORN I+ 2 AL (n=6)
Fig.4 Changes in kidney and spleen index among groups (n=6)

2.6 HREIEIRER MEXFRATAEFNS BRLALTS
IFE

VR PRIB A A R A ) S 2888 5, AT
P ZH 2R s PR IR LT A A K Jgaek A v e 4% 3 B A

FAPS, b, AR A HE Gy (k% BRI FN
BT LB LE M TR, 45N 5 R, 4%
HR RTINSO LS FEAR T |, 2% DL i 28 k4l
IR, AP ISR (E SA), SAWFSE T AT RER:
MFEBRA L IS A3 B R 2R B T o 4357
B, 2 B b B Nk Sy 5, BNk b 4 g e LA
T FEFT 5], o DLEH b B/ INVED Tk sl S . R4
25 (E 5B) . ASHSRAEAVFRPRAELS A 7R, BUN.
CRE & # LA M EASFa 50 &, 1805 B R vT REAEAE —
REFGAS, AR H BB B AR Ak, 43 M LR T RE
A G I A [ A X 458 H XA B i, PRItk
FIRERFREE SR 03X 5 SRR IE Y A R IR
TE AR — AN H B E A 1 2 T AR O — 2T,
[F B A B 5T A 245 o 25 B Rl R IR, HOH SEAE XA,
ZASE AR, AR v PR IER ICAE ) 399 A X2 301 875 FH 245
R,

a3

FlS AR BUIFIE(200%) A1 IIE (100 ) J 2L
LA (0=3)
Fig.5 Changes in pathological morphology of liver
(200x%) and kidney (100x) among groups (n=3)
TE: A AT B O E

2.7 BHRANSIRERMEX RAAERAFF

17 18 2 5% B RS R IR HEH 1Y) o) — - EE B iR AR,
HC5 & PRR IMLAE 1Y) & A R R WA 25 B AT 431426
FP¥, R R E A A W BB GRSy, ITAEok
2 FHORBZ ) 5CTE . AWTFER 16S rDNA 7
FEAXT K UGB BB AN, IFXTT 1K J@ K
PRI AR, A5 i W22 5 AR L. S A A debr 5 il
PERFAHIC PSS T T 43407, AHOREE RN T .
2.7.1 BB BT RE AKX
KR REmNAEY T FBEET 304N unclassified
Yy RSB RR BEA TS0, SR ANIE 6A L 18] 6C BT
TNo HE BB AT T B R e 1 = B 3R T
ST, SR, Sas A AREL, 7R TR E(E 6B),
AR 2H JELBE R ] (Firmicutes ) AH X 35 52 i 258 (P<
0.05) . JITZR 1] (Actinobacteriota ) FH X = B B i 4
I, AT ] (Bacteroidetes ) AH X =2 B 0 i A% ; 76



WRSEts , 25 3915 KA - BRI DR AR LA BRI DR R AT FH Lt - 431 -

% 47% 5 6 1)
Stacked barplot
Top 30
A 100
Phylum
Firmicutas
75 1 . emlﬂma_
= I Actinobacteriota
= Desulfobacierota
i 50 | P-ymgq:acla.ria
R Elusimicrobiota
= | Campylobacterota
juang Verrucomicroblata
* o5 Delerribacterata
Chloroflexi
Planctomycetota
MyxOeocoota
Acidobacleriota
0! rs
B 100
75
50

HHXT R (%)
3

TR
[

Firmicutes Bacteroidota

Stacked barplot
Top 30

75

S I —
i

HIRERE (%)
= = .
4 Bl

251
J-H J-L J+G NC
D 80~ aNC
50 4 BM
g PC
20 - a J-H
o J-L
a J+G

AR FEE (%)

0 -

Ligilactobacillus

Bl 6 #HRREHMNEYT K-SR R
B (n=4)

Fig.6 Changes in intestinal flora composition at phylum
and genus level in colon contents among groups (n=4)

HTO002

Lachnospiraceae

J& K- | (Bl 6D) , #5178 2 FL 18 4T P8 & ( Ligilacto-
bacillus) ZFFEW] LGN | 45 2 R RAT 54 8 (HT002)
FHXT=F B W 280N (P<0.05) , BIREE (Lachnospira-
ceae) FJEH BRI, 2A245)5 0] W RHINEREE 1A
FERTATT . AR PR ERAT o @ AR T2 52, W P del
FFEE T 1A =E BE (P<0.05, P<0.01, P<0.001), XJFLH&
PR m HA —E REARVE ], 7T 5 2RIk HT002 B
J& (P<0.05), ¥ BIR TS i AEXT 5, 275 b BH

P24 20 A2 B - B AR LH X AH SC PR AR U 1T A FH B Sl BH
o TR I PRIR IAE , I8 B i ] 2 5o
U, AR UE SR PR IR, SRR B ] 3 4 I 1 e
A= an G EE N B W R SRR E PRI e HE I d T i
B BB SRR AR IER 0, ARFFFE T, K IE 2
PRAEEREDA ] SUFF IR T TR R ], LA A ZLRRAF I
J& . HT002 FIBEMR & & Bk A A0k, $En4g e f O
55 AR BT BEIE A I8 T AH SC PRS2 e R IR G A G
W LA R RAE S 0 S A R HE R PRI, BAR 22 7 0
JE R —2 53T

2.7.2 LEfSe Z543#7 b1 FHAFABE FEEH
I M2 S BB, XA R RS W P S B R
17 LEfSe 7M1, 255 aniEl 7 i, & 7A E G52
ED AN ZE A MRS AN R R 253 B R AT T E
BHEF AP, 2417 S ACKRIZAKE T iy
— AR SSRGS
AR IRIZ WP ALEXT R A 2H ) T A e 2 22 7
HEE® G, WAEPFEAARAELYF., BEd
L5 WoR AR E b 22 SR IR AR R] . 33— 22 LA
LDA>3.0 H. P<0.05 X} W35 2= WAt o0 A, 45 2)
WE 7B iR, 25 F T BIR S (Lachnospiraceae
NK4A4136 group) . FEFR T J& (Monoglobus ) F11Ji8 B BR
)& (Ruminococcaceae unclassified) 55 17 1~ )& &
e, AR p S SR RER TR (Veillonella) . FLAR
Wi & (Limosilactobacillus) . 27 A5 7 & (Atopobiaceae
unclassified) Fl Coriobacteriaceae UCG-002 4 B
J& &R, P25 4H Muribaculaceae uncassified .
L #T B J& ( Bacteroidales unclassified) . Blautia.
Erysipelotrichaceae UCG-003 Fll Frisingicoccus 5 1~
BB B B, A B i 4l Ligilactobacillus . 5
¥ B JE (Allobaculum) . Marvinbryantia 71 RF39
unclassified 4 > P& J& & |4 &, 24 BRI 4l
Erysipelatoclostridium . &) ¥LFT & J& ( Parabacteroi-
des) F1 Dubosiella 3 1~V J& T 558, 45 150 A1 E HLEX
FH 40 v oK 43 5 B J& unclassified. Peptococcaceae
unclassified Il Duncaniella %5 3 1~ 8 & 83005, 2
SN E VA I IE A AR AEVE ] . B AR IRBRTE
JE SR RAEBCH T, 5 1L-6, TNF-a S8R PEHF
e B AR SCHY; B B E ™. UCG-002M 1, 5j 4
SEFYIAHIC . S5 WS HRAE 7 5 PR IR I AE S A5 A
R 25 49 AT 38 3 R AIG LR TR 2 o R R PR 1R AE
FAU, ASpfsR b DL LA s SRR 25 R s, 3R AH
SR X 1= PR IR IURE FATE A AE— e RO, HAT
Re SR UERAE K AEA 6.

Muribaculaceae N7 iE 5E 87 5C, 18 5 IR IR
MUREZ5H) T-Firh k88 B EAEA™ L a2 5
i KA 53 AT, [t 55 S8 RE AN iz i T fie
BEBEAH I Blautia W] 7= A S HENR TR (SCFAs) ¥,
H 55 2 55 g 38 Bt B D) 68 A1 1Y S I A G S



- 432 -

B Tl R

2026 4F 3 A

A Cladogram

: s_Corynebacterium_unclassiied
o Conynebactarum

£ L_Cannetectadcons

a0

‘eae_UCG_002

(__Atopobiaceae
k:o__Coriobactoriales
o Corobacteria

- Bacteroidales unclassited
Bacteroidales unciassed

Bactr orda/es

Jdota
. Helicobacter_unclassified
)_Helicobacter

mpylobacterales
mpylobacteria
a7 p_Campylobacterota
a8 s_Chioroplast_unclassified
9.9 Chloroplast_unclassified
b0:_Chioroplast_unclassified
b1:0__ Chloroplast
b2:c_Cyanobacteriia

b:
b

noooooonoooon

3:5_Desulfovibrionaceae_unclassified
14: 9_Desulfovibrionaceae_unclassified

B 5:s_ Erysipslatoclostridium_unclassified

B 0s5:g_Erysipelatoclostridium

B b7:s_Erysipelotrichaceas_UCG_003_unclassified

B b8:g_Erysipelotrichaceas_UCG_003
ilia

<1: g_Allobaculum
<2:s_Dubosiella_unclassified

€3 g_ Dubosiella

B 4 {_Erysipelotrichacese

B <5 0_Erysipelotrichales

=3 <6 s_Lactobacillus_reuteri

B33 <7 s_uncultured_Lactobacillus_sp_
B <8 s_Ligilactobacilus_unclassified
W <9 g_Ligilactobacills

= 90:s_Limosilactobacillus_unclassified
B dL:g_Limosilactobacillus

B2 4 (_Lactobacillaceae

=1 a3:5_Streptococcus_sp_GDLAMI_SD2

B3 44:0_Lactobacillales
B ¢5:s__RF39_unciassiied

B 96:9_RF39_unclassified

B a7:_RF39_unclassified

= 080 RF39

=32 4%:c_Bacill

=3 «:g_Clostridium

31 <1:_Clostridiaceae

£ e2:5_Anaerotignum_sp_

=3 «3:9_Anaerotignum

B2 o4:s_ Ruminococcaceae_unclassified
=3 es5:9_Ruminococcaceae_unclassified
3 6:(_Ruminococcaceae

B <7:s_Blautia_unclassified

B =g Blautia

B +4:s_Frisingicoccus_unclassified
B 10.g_Frisingicocous

3 11:s_Lachnospiraceac_NK4A136_group_unclassified = _unclassified
NK:

B f5:g_Manvinbryantia
£33 71:1_Lachnospiracsae

= 6o Lachmouproles

=3 13:5_Monoglobus_unclassified

53 90:g_Monoglobus

=3 51:1_Monoglobaceae

3 92: 0_Monoglobales

I3 93: s_Eubacterium_coprostanoligenes_group_unclassified

3 94: g_Eubacterium_coprostanoligenes_group_unciassified

3 g5:{_Eubacterium_coprostanoligenes_group

iraeum_group_unclassified
raeum_group
unclassified

B 155 Peptococcaceae_unclassified
B hé: g__Peplococcaceae_undlassified
B 17: {_Peptococcaceae

B ha: o_Peptococcales

=3 h9: s_Veillonella_unclassified

3 i2:0_Veilonellales_Selenomonadeles
=3 i3:c_Negativicutes

£ 4 p_Firmicutes

2 i5: s_Desulfovibrio_sp_ABHU258
=3 i6: g_Desulfovibrio

=2 i7: {_Desulfovibrionaceae.

=3 i#: o_Desulfovibrionales

£33 i3 ¢_Deltaproteobacteria

- #: s_unclassified

g_unclassified

ceae_NK4B4_group_unclassified B3 j4: c_ unclassiied
=

=3 14:9_Lachnospiraceae_NK4B4_group

B 15:5_ Manvinbryantia_unclassiied

15 p_unclassified

B g__Veillonella-
|__Limosilactobacillus -
g__Atopobiaceae_unclassified -
g__Coriobacteriaceae_UCG-002 -
g__Muribaculaceae_unclassified -
g__Bacteroidales_unclassified -
g__Blautia-
g__Erysipelotrichaceae_UCG-003 -
g__Frisingicoccus-
g__Ligilactobacillus -

g__Allobaculum-

g__Marvinbryantia-
g__RF39_unclassified -

g__ Erysipelatoclostridium-
g__Parabacteroides -

g__Dubosiella-

g__unclassified -
g__Peptococcaceae_unclassified -
__Duncaniella-
g__Lachnospiraceae_NK4A136_group -
g__Monoglobus-
g__Ruminococcaceae_unclassified -
g__Ruminococcus -
g__Eubacterium]_coprostanoligenes_group_unclassified -
g__Oscillospiraceae_unclassified -
g__Desulfovibrionaceae_unclassified -
g__ Clostridium-

g__Muribaculum-

g__Desulfovibrio -

g__Helicobacter-
g__Corynebacterium-
__Anaerotignum-
g__UCG-010_unclassified -
g__Chloroplast_unclassified -
g__Lachnospiraceae_NK4B4_group -
g__Eubacterium]_siraeum_group -

ol

Group

PC
J-H
L
1+G

NC

123 45

LDA score
K7 LR RS N YRR R R 22 R A AT (n=4)

Fig.7 Analysis of species with significant difference in flora abundance in colon contents among groups (n=4)

Erysipelotrichaceae 7&=—F #1844 #5 &, W58 K IAE
15 PR P2 LT 95 32 A w23 B 1] 5 o B G = B Yy
JoiB R R IERRIRFRYEFTY) . Frisingicoccu XTHEFRF
WiEIEH IReH B \EAEHPY, Ligilactobacillus J&
TRUFF e R, AT RS 738 e . PraidE P, [
] P AR R LR AR HE T iR iR A g5, X 4R R
iEfa e A HFEEEAVEM . Allobaculum 5 1538 K KE
FAESR 70 8 -7 O, TEPR IR A AL AR (Uox-KO)
PR e DR TR LR ASE 28U v 34 i G 5 4 mT B 52 )1 T 4t

154, Marvinbryantia J&—Fh5HiEA 2506, 12591
T (4 v PR PR L AE /) FRSE 78U rp JHC 3= 3 b S8 g i 031
Erysipelatoclostridium™® Fl Parabacteroides .34
M iE A 25 0 T, FEYE R E TR BE R . B R SE
Ly R EZAE M . S RER MUAE /N RS AR b,

I Dubosiella WEFF=E L, H 5 imig A5 #1 &
% s 2H AR A 2 DIAE OGS . AR T fee/ )N BN g%
F1/NEAREI, Peptococcaceae VE AR 75 08 & 35 B2
VEF, $2- LT G 5 S/l iy S A0 stk

B Duncaniella 1% =5 JR T MLAE I BRAS Y v 55 B i 28
BAIRN, [A]ES 2@ F Muribaculaceae £}, iZFFAT L=
A STEENRIVITR , AL B bR A S 5 AAE PR Y AR
W, UL LR S A2 A 22 5 s, PR 452
YAl U T I T AR DR 2R R, MR B E B
R, BEAICHONE | 355 G S 25 R FEREIRIBAEH
2.7.3 FETFIT/KF RDA 4387 R RDA 50 #7
SUA . BUN, CRE 454 fbA8FrFIziE BT SR,
L5 nEl 8A iR, SUA. BUN #1 CRE 1987 k445
[ ASIRIZH , 158 BHIX = IRFE R S4B RIZH (%) i L TR R
H 2 IEAHSC, Bl 8B IIEIZE RN, SUA FZk
B[] (Actinobacteriota) . JEBETA ] (Firmicutes ) & 1E
FHFK(P<0.01), SHIFFEE ] (Bacteroidota) . Elusimi-
crobiota £ 1A% (P<0.01); BUN FlI Campylobacter-
ota, Desulfobacterota &£ 71 #H 5 ( P<0.01) ; CRE Fl
Campylobacterota £ A5 (P<0.01), $E7RAHSCEHE
55 15 PRIR RE T 1 PR R 14 A il A X B 45453 %5 1)
FHAK S



WARIEHIR , 45 A 15 B A - B ARDRT vog PR IR MILAT R FRU R R AT FH L - 433 -

%478 % ol
(A) BUN :
¢’ :
4
14 ¢ p__Patescibalteria jy
s
;\? p__Actinobacterfe .
= UA _ gFoidota
E Ofeer et iin Ty
:]’ p__Firmicutes
<
@ : e A
-1 p__Profeobacteria oB
él: oC
o oD
Y o Camgylobacter ©E
2 e e o H
-2 -1 0 1 2
RDA 1 (22.13%)
(B) Correlation heatmap

p__Cyanobacteria I 0.4

p__ Bacteroidota

p__Elusimicrobiota 0
. 0.2
p__Proteobacteria
—0.4
p__Campylobacterotal 06

p__Desulfobacterota
p__Actinobacteriota
p__Firmicutes

p_ Patescibacteria

p__Verrucomicrobiota

SUA BUN CRE

K8 HAUKREEANEIT KRS AR
LS EFy iy

Fig.8 Correlation analysis of intestinal flora at phylum
and biochemical indicators in colon contents among groups

T B (A A, B, C. D. E. H4r 9IRS U4 M. PC, J-
H. J-L. J+G. NC; E(B) £ (A i A 32 IEAH S Mk, Wi (o
AR R T AR SRS, Ao P<0.05 ., **P<0.01,

3 Wig54ie

PRI e NARRER A 9278, T2 i IS
B, 22 REAI R B HE L, v B e R i E A
7 | KB vy DR TR ILAE AT IXUASE ™ B Ja o N SIS A SR 1) 9
LN H R RIR IMAE AR H 2250, (367 B
AR BAFEAR R, SHRIMZ A8 mBnG TR
TR ARSI I ST e PRI IR U, L 2%
B[RS 25 sUR Y L L BAR A TR 2, 455 I3
AL BRI IE AR YIRS, LR8BG
KA E- BRI IR IR IRV o 2R B, 2815
HA5 B AR BT AT BEAR ML A PRI OK - ] XOD
1 ADA SEPRIZFEHSVE | BEARISAE RN PR B ESh
RELA ALY iz i B A AR R R IA T o BRAEWSE
R, 2 AR AT S PR PR IR A5 1l S A Q45
IRAR RARRERIRYE I, (LRI AR, e
A B BT AN A B2 WA oy, nl s ] PRI AR A
RS DR PRI A 1, R I mT 75 1B I A R RS

R EHEE, v8D PRIR E O AR Bt PR IR HECO7T
AR AR A0 S TR R B AR R A m YR A
fAE, HGE MBI IRAF P g R HEE, tunT J) PRI &
JC T 4 35 1, el PR IR B 5 U 08 AT R LA
- FARZH AR PRI fe D W, ELOE 45501
A ERGRRE A DA Em n , $n — IR G
A NZIRAL | Z A0 A UM R AR IR IR E ], S A6 B AN
FARBGE BN R At TSR . B T A
AN TR BRG], AT A A E— RIS, QN3G S
BRGNS A8 L 25 WY B 1 R AT A 4%
DRI E BB UIAILIR S, TS5 TR AR

B B AN B ARNE Dy 25 B [ PSSO, X i R I LT
RORR BB Zeax s AR L oI AN RSN,
SEOLH, PR HAEREPRIROUSA 4 B R AT 750 10
fEFHOMEL. Jeg T i B BA Q2 BRAAHOR, X R IR IR
YEFIBLHRIITRIRAIRIY, it — 204 R A A AR A
I A FH 9 B, B e 2 (X SIC B it

© The Author(s) 2026. This is an Open Access article
distributed under the terms of the Creative Commons Attribution

License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

S 30k

(1] B#ide, BFTH, §0B, F. SERE M SRR IE: BT
JR AR AU @ G o) Bk [T, R e T kA3, 2024, 45(20):
415-425. [ YANG X R, TANGJ Y, ZENG X Q, et al. Probiotics in
alleviating hyperuricemia: research status, mechanism of action and
challenges[J]. Science and Technology of Food Industry, 2024, 45
(20): 415-425. ]
[2] dkAg, wobid, BAh, 5. & RBR g K FAHLE 55 08 7 Rty
MRt B[] = & £ E K S FIR,2024,45(10): 1184-1190.

[ ZHANG C, CHANG L D, FENG W, et al. Research progress on
the pathogenesis and treatment strategies of hyperuricemia[J]. Jour-
nal of Air Force Medical University, 2024, 45(10): 1184—1190. ]
[3] QINN, QIN M, SHI W. Investigation of pathogenesis of hype-
ruricemia based on untargeted and targeted metabolomics [J]. Scien-
tific Reports, 2022, 12(1): 13980.
[4] DUL,ZONG Y, LI H, et al. Hyperuricemia and its related dis-
eases: Mechanisms and advances in therapy[J]. Signal Transduc-
tion and Targeted Therapy, 2024, 9(1): 212.
[ 5] ZHOU X, LIU K, SHI C, et al. Estimation of the spatial pat-
tern of gout prevalence across China by wastewater-based epidemi-
ology[J]. Science of The Total Environment, 2024, 924: 171565.
(6] FT&, &AAH, B8, 5. F B & KB A0 KR RG T
$EMAF R ERQ2FRIIL ¥ B %A RAHEE, 2023,
43(6):461-480. [FANGNY,LUL W, LU X X, et al. China mul-
ti-disciplinary expert consensus on diagnosis and treatment of hyper-
uricemia and related diseases (2023 edition) [J]. Chinese Journal of
Practical Internal Medicine, 2023, 43(6): 461—480. |
[7] PATHL, LIN D P, CHANG H H. Current updates for hyper-
uricemia and gout in age-related macular degeneration[J]. The
Faseb Journal, 2024, 38(10): e23676.
(8] #m, sk LH, Bmf, . AA KRR ZRSTRAT RS
Fo AL 22 A 5 [J]. BLAX R &, 2024,30(17): 11-16. [ JIANG L,
ZHANG W H, MA L X, et al. Research on the ingredients and


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.13386/j.issn1002-0306.2023120091
https://doi.org/10.13386/j.issn1002-0306.2023120091
https://doi.org/10.13276/j.issn.2097-1656.2024.10.019
https://doi.org/10.13276/j.issn.2097-1656.2024.10.019
https://doi.org/10.13276/j.issn.2097-1656.2024.10.019
https://doi.org/10.1038/s41598-022-18361-y
https://doi.org/10.1038/s41598-022-18361-y
https://doi.org/10.1038/s41392-024-01916-y
https://doi.org/10.1038/s41392-024-01916-y
https://doi.org/10.1038/s41392-024-01916-y
https://doi.org/10.1016/j.scitotenv.2024.171565
https://doi.org/10.3760/cma.j.issn.0578-1426.2017.03.021
https://doi.org/10.3760/cma.j.issn.0578-1426.2017.03.021
https://doi.org/10.3760/cma.j.issn.0578-1426.2017.03.021
https://doi.org/10.1096/fj.202400421R
https://doi.org/10.1096/fj.202400421R

. 434 - Q&T\|V$+ﬁ

2026 4F 3 A

mechanisms of food raw materials with uric acid lowering effects
[J]. Modern Food, 2024, 30(17): 11—16.]

(9] ZAle, K AA, AR, 5. HRFR P HERBREERL
B AL 6 & 48 5% (32 ) [T]. Digital Chinese Medicine, 2024,
7(4):405-418. [QINFY,ZHUY S, ZHAO L W, et al. Uric acid-
lowering activity and mechanisms of Chinese medicines with
medicine-food homology: a systematic study[J]. Digital Chinese
Medicine, 2024, 7(4): 405-418. ]

[10] BRHHEN & PRAREFEA S E(—F) (M. =K.
¥ B & 2583k ik, 2020: 323, [ Pharmacopoeia Commission of
the People's Republic of China. Pharmacopoeia of the People's Re-
public of China (Part 1) [M]. Beijing: China Medical Science and
Technology Press, 2020: 323. |

[11] RER, B#, ik, F. BRAEREF & R dg X R
AR SAR AR U], ¥ B P AR E SR E,2024,3003):
447-452. [ SONG J X, CHEN Q, CHEN ], et al. Study on the ef-
fect and mechanism of Gegen Juju Fuling formula on hyperuricemia
Rats[J]. Journal of Basic Chinese Medicine, 2024, 30(3): 447—
452.]

[12] %5, HRT, &, F A E B Fot iy & Rs
FRF DR G R R ALY X FRARI]. 5T
Ak A, 2020,41(16):308-313. [WU MY, CHEN S N, GAO J,
et al. Intervention effects of chicory, pueraria and mulberry leaf for-
mula on reducing uric acid and gouty arthritis in mice with high uric
acid and arthritis[J]. Science and Technology of Food Industry,
2020, 41(16): 308-313. ]

[13] Zrmede, THE BFR L LT £ ATRALEEL
Tt AR AR 09 H B A S SRR e AE R ALE AT R ], B Rk R
23R (A KA, 2021,47(6): 596-606. [ SHAO X N, DING
Y Y, AIMAIJIANG M, et al. Study on the mechanism of chicory
against hyperuricemia based on network pharmacology and molecu-
lar docking[J]. Journal of Southwest Minzu University (Natural
Science Edition), 2021, 47(6): 596—606. |

[(14] F, 2 A, 2w, 5. B R} L8474 XOD F
GLUTY 2 A ZAZ M,V FR B AR, AR E A BR HE 2 AT 38 42 09 AL A1
(J]. & B 5 12 $ 4k, 2024,30(2): 94-99. [LIT, LIANGB'Y,
LIU H, et al. Pueraria isoflavones inhibit XOD and GLUT9 to de-
crease uric acidproduction and promote uric acid excretion, respec-
tively[J]. Science and Technology of Food Industry, 2024, 30(2):
94-99. ]

[15] ZHU Y, PENG X, LING G. An update on the animal models
in hyperuricaemia research[J]. Clinical and Experimental Rheuma-
tology, 2017, 35(5): 860-864.

[16] FaiX, RIE, &, F. 32X %"“Pﬂ)btfhlkﬂﬁmsb% HA
T 8 AR BB P B G RHEF 5B F,200409):
1069-1072. [ HUANG J H, HUANG X H, CHEN ZY, et al. Dose
conversion among different animals and healthy volunteers in phar-
macological study[J]. Chinese Journal of Clinical Pharmacology
and Therapeutics, 2004(9): 106971072. ]

[17] daifms, EARTT, BANES, 5. A B B0 A BB F SUR A
A B SR BR o gE BER a’M’EﬁWm (J]. #5725, 2024, 19(22):
3444-3451. [NAN H P, WANG L Y, DI S R, et al. Effect of
Liqingtong Granules on dampness-heat intrinsic hyperuricemia mod-
el induced by yeast extract[J]. World Chinese Medicine, 2024,
19(22): 3444-3451. ]

[18] GE X, SU Z, WANG Y, et al. Identifying the intervention
mechanisms of polydatin in hyperuricemia model rats by using UH-
PLC-Q-Exactive Orbitrap mass spectroscopy metabonomic —ap-
proach [J]. Frontiers in Nutrition, 2023, 10: 1117460.

[19] YANG F, LIU M, QIN N, et al. Lipidomics coupled with
pathway analysis characterizes serum metabolic changes in re-
sponse to potassium oxonate induced hyperuricemic rats[J]. Lipids
in Health and Disease, 2019, 18(1): 112.

[20] ZHUY,DIS, LIY, et al. Integrative metabolomic and net-
work pharmacological analysis reveals potential mechanisms of Car-
damine circaeoides Hook. f. & Thomson in alleviating potassium
oxonate-induced asymptomatic hyperuricemia in rats[J]. Frontiers
in Pharmacology, 2023, 14: 1281411.

[21] LIH, XUK, MAO W, et al. Morroniside alleviates cisplatin-
induced renal injury and gut dysbiosis via the gut-kidney axis and
ferroptosis[J].  International ~Immunopharmacology, 2025, 153:
114430.

[22] BT, LM, AR, F. FoRob RACEI0 ] 7 BT L 2R
(J]. + B 21 3 4 E,2025,35(2): 117-134. [YANG M Y,
SHI X Y, QI D H, et al. Research progress of xanthine oxidase in-
hibitors[J]. Chinese Journal of Medicinal Chemistry, 2025, 35(2):
117-134. ]

[23] YONG T, LIANG D, XIAO C, et al. Hypouricemic effect of
2, 4-dihydroxybenzoic acid methyl ester in hyperuricemic mice
through inhibiting XOD and down-regulating URAT1 [J]. Biomedi-
cinel & Pharmacotherapy, 2022, 153: 113303.

[24] LIN S, MENG J, LIF, et al. Ganoderma lucidum polysaccha-
ride peptide alleviates hyperuricemia by regulating adenosine deami-
nase and urate transporters[J]. Food & Function, 2022, 13(24):
12619-12631.

[25] LIU N, HUANG L, XU H, et al. Phosphatidylserine decar-
boxylase downregulation in uric acid-induced hepatic mitochondrial
dysfunction and apoptosis [J]. Medcomm (2020), 2023, 4(4): €336.
[26 ] HUS, GUO X, TU L, et al. The efficacy and toxicity equilib-
rium of emodin for liver injury: A bidirectional meta-analysis and
machine learning[J]. Phytomedicine, 2025, 142: 156650.

[27] nwed, ez, BT, F. F EHRIEAXAETBKEL
= JR B n i KE A AT AL 2k R (D). i R B 25,2025, 57(4):
79-82. [LIU X Y, FAN SY, YANG H C, et al. Review of Chi-
nese medicine regulating signaling pathways to prevent inflammato-
ry damage in hyperuricemia[J]. Jiangsu Journal of Traditional Chi-
nese Medicine, 2025, 57(4): 79-82. |

[28 ] KIM S W, JEONG S H, KIM J U, et al. Zanthoxylum piperi-
tum Benn. Attenuates monosodium urate-induced gouty arthritis: a
network pharmacology investigation of its anti-inflammatory mecha-
nisms[J]. Pharmaceuticals (Basel ), 2024, 18(1): 29.

[29] ZHANG S, LI D, FAN M, et al. Mechanism of reactive oxy-
gen species-guided immune responses in gouty arthritis and poten-
tial therapeutic targets[J]. Biomolecules, 2024, 14(8): 978.

[30] DONG L, DONG F, GUO P, et al. Gut microbiota as a new
target for hyperuricemia: A perspective from natural plant products
[J]. Phytomedicine, 2025, 138: 156402.

[31] @ mide, R, KA, F 24 RAEFH RN EN LT
kffuﬁé%?a&ff(é Hm Il PE P ERMEF 5 E,200601):

35-36,52. [ XIANG L H, CHEN Y P, ZHANG Z, et al. The effects
of long-term toxicity experiments of 24 toxic traditional Chinese
medicines on organ indices of rats[J]. Journal of Basic Chinese
Medicine, 2006(1): 35-36,52. |

[32] LEWIS S M, WILLIAMS A, EISENBARTH S C. Structure
and function of the immune system in the spleen[J]. Science Im-
munology, 2019, 4(33): eaau6085.

[33] QIAN Y, ZHANG Y, CHEN Y, et al. Linarin attenuates hy-
peruricemic nephropathy by modulating Nrf2/Keapl and TLR4/NF-


https://doi.org/10.1016/j.dcmed.2025.01.004
https://doi.org/10.1016/j.dcmed.2025.01.004
https://doi.org/10.1016/j.dcmed.2025.01.004
https://doi.org/10.13386/j.issn1002-0306.2020.16.049
https://doi.org/10.13386/j.issn1002-0306.2020.16.049
https://doi.org/10.13386/j.issn1002-0306.2020.16.049
https://doi.org/10.13210/j.cnki.jhmu.20231103.001
https://doi.org/10.13210/j.cnki.jhmu.20231103.001
https://doi.org/10.3969/j.issn.1009-2501.2004.09.026
https://doi.org/10.3969/j.issn.1009-2501.2004.09.026
https://doi.org/10.3969/j.issn.1009-2501.2004.09.026
https://doi.org/10.3969/j.issn.1673-7202.2024.22.006
https://doi.org/10.3969/j.issn.1673-7202.2024.22.006
https://doi.org/10.3389/fnut.2023.1117460
https://doi.org/10.1186/s12944-019-1054-z
https://doi.org/10.1186/s12944-019-1054-z
https://doi.org/10.3389/fphar.2023.1281411
https://doi.org/10.3389/fphar.2023.1281411
https://doi.org/10.1016/j.intimp.2025.114430
https://doi.org/10.1016/j.biopha.2022.113303
https://doi.org/10.1016/j.biopha.2022.113303
https://doi.org/10.1016/j.biopha.2022.113303
https://doi.org/10.1039/D2FO02431D
https://doi.org/10.1002/mco2.336
https://doi.org/10.1002/mco2.336
https://doi.org/10.1002/mco2.336
https://doi.org/10.1002/mco2.336
https://doi.org/10.1002/mco2.336
https://doi.org/10.1016/j.phymed.2025.156650
https://doi.org/10.19844/j.cnki.1672-397X.2025.04.021
https://doi.org/10.19844/j.cnki.1672-397X.2025.04.021
https://doi.org/10.19844/j.cnki.1672-397X.2025.04.021
https://doi.org/10.19844/j.cnki.1672-397X.2025.04.021
https://doi.org/10.3390/ph18010029
https://doi.org/10.3390/ph18010029
https://doi.org/10.3390/ph18010029
https://doi.org/10.3390/ph18010029
https://doi.org/10.3390/ph18010029
https://doi.org/10.3390/biom14080978
https://doi.org/10.1016/j.phymed.2025.156402
https://doi.org/10.3969/j.issn.1006-3250.2006.01.015
https://doi.org/10.3969/j.issn.1006-3250.2006.01.015
https://doi.org/10.3969/j.issn.1006-3250.2006.01.015
https://doi.org/10.1126/sciimmunol.aau6085
https://doi.org/10.1126/sciimmunol.aau6085
https://doi.org/10.1126/sciimmunol.aau6085

478 % o

WARIEHIR , 45 A 15 B A - B ARDRT vog PR IR MILAT R FRU R R AT FH L - 435 -

kB signaling pathways: Linarin attenuates hyperuricemic nephropa-
thy [J]. Phytomedicine, 2025, 139: 156440.

[34] EL RIDI R, TALLIMA H. Physiological functions and
pathogenic potential of uric acid: A review[J]. Journal of Advanced
Research, 2017, 8(5): 487-493.

[ 35] MAIUOLO J, OPPEDISANO F, GRATTERI S, et al. Regu-
lation of uric acid metabolism and excretion[J]. The International
Journal of Cardiology, 2016, 213: 8—14.

[36] &by, RE, HikIE, 5. & RBR b E 5 3 3) AL R 7 S it
B [J]. ' B 25 3 % 3@ 3R, 2023,39(2):201-206. [ YUE Y S,
ZHANG W, XIE Y F, et al. Research progress on experimental ani-
mal models of hyperuricemialJ]. Chinese Pharmacological Bul-
letin, 2023, 39(2): 201-206. ]

[37] DERA A A, RAJAGOPALAN P, ALFHILI M A, et al. Thy-
moquinone attenuates oxidative stress of kidney mitochondria and
exerts nephroprotective effects in oxonic acid-induced hyper-
uricemia rats [J]. Biofactors, 2020, 46(2): 292-300.

[38] RENF, LIN J, ZHU M, et al. Polysaccharides from Alpinia
oxyphylla fruit prevent hyperuricemia by inhibiting uric acid synthe-
sis, modulating intestinal flora and reducing renal inflammation[J].
International Journal of Biological Macromolecules, 2024, 278
(Pt2): 134782.

[39] YIN H, LIU N, CHEN J. The role of the intestine in the de-
velopment of hyperuricemialJ]. Frontiers in Immunology, 2022, 13:
845684.

[40 ] SINGH A K, DURAIRAJAN S S K, IYASWAMY A, et al.
Elucidating the role of gut microbiota dysbiosis in hyperuricemia
and gout: Insights and therapeutic strategies[J]. World Journal of
Gastroenterology, 2024, 30(40): 4404—4410.

[41] zOU Y, DING W, WU Y, et al. Puerarin alleviates inflam-
mation and pathological damage in colitis mice by regulating
metabolism and gut microbiota[J]. Frontiers in Microbiology, 2023,
14:1279029.

[42] JIMENEZ N R, MANCILLA V, LANIEWSKI P, et al. Im-
munometabolic contributions of atopobiaceae family members in hu-
man papillomavirus infection, cervical dysplasia and cancer[J].
Journal of Infectious Diseases, 2025, 232(4): 767-778.

[43] ZHANG S, ZHOU R, XIE X, et al. Polysaccharides from Ly-
cium barbarum, yam, and sunflower ameliorate colitis in a structure
and intrinsic flora-dependent manner[J]. Carbohydrate Polymers,
2025, 349(PtA): 122905.

[44] HAN R, L1 'Y, GUO Y, et al. Alginate ameliorates hyper-
uricemia in mice by restoring hyperuricemia-induced renal and in-
testinal dysfunctions[J]. International Journal of Biological Macro-
molecules, 2025, 310(Pt3): 143422.

[45] XIONG X, LIU P, LIU L, et al. Anti-hyperuricemia effects of
a polysaccharide-protein complex from Lentinula edodes mediated
by gut-kidney axis[J]. International Journal of Biological Macro-
molecules, 2025, 293: 139370.

[46 ] LEEY, WERLINGER P, SUH J W, et al. Potential probiotic
Lacticaseibacillus paracasei MIM60396 prevents hyperuricemia in
a multiple way by absorbing purine, suppressing xanthine oxidase
and regulating urate excretion in mice[J]. Microorganisms, 2022, 10
(5):851.

[47] FANG Z, MA M, WANG Y, et al. Degradation and fermen-
tation of hyaluronic acid by Bacteroides spp. from the human gut
microbiota[J]. Carbohydrate Polymers, 2024, 334: 122074.

[48 ] ZHAO Z, MA X, LI M, et al. Alcoholic extracts from the
Ganoderma lucidum fermentation product alleviated ethanol-in-

duced liver injury, gut Leakiness, and gut dysbiosis in mice[J].
Plant Foods for Human Nutrition, 2024, 80(1): 2.

[49] HOLMBERG S M, FEENEY R H, PRASOODANAN P K
V, et al. The gut commensal Blautia maintains colonic mucus func-
tion under low-fiber consumption through secretion of short-chain
fatty acids[J]. Nature Communications, 2024, 15(1): 3502.

[ 50 ] BIAN M, WANG J, WANG Y, et al. Chicory ameliorates hy-
peruricemia via modulating gut microbiota and alleviating LPS/
TLR4 axis in quail[J]. Biomedicine & Pharmacotherapy, 2020, 131:
110719.

[51] LAGKOUVARDOS I, PUKALL R, ABT B, et al. The mouse
intestinal bacterial collection (miBC) provides host-specific insight
into cultured diversity and functional potential of the gut microbio-
ta[J]. Nature Microbiology, 2016, 1(10): 16131.

[52] CARBONNE C, CHADI S, KROPP C, et al. Ligilactobacil-
lus salivarius CNCM 1-4866, a potential probiotic candidate, shows
anti-inflammatory properties in vitro and in vivo[J]. Frontiers in Mi-
crobiology, 2023, 14: 1270974.

[53] YANG Y, SONG X, WANG G, et al. Understanding Ligilac-
tobacillus salivarius from probiotic properties to omics technology: A
review[J]. Foods, 2024, 13(6): 895.

[54] SONG S, FAN M, WEN X, et al. Integrated network pharma-
cology and gut microbiome analysis to reveal the mechanism of Qu-
Zhuo-Tong-Bi decoction against hyperuricemia and gout[J]. Jour-
nal of Ethnopharmacology, 2023, 316: 116736.

[55] YAO J, BAI E, DUAN Y, et al. Ethanol extracts from Tor-
reya grandis seed have potential to reduce hyperuricemia in mouse
models by influencing purine metabolism[J]. Foods, 2024, 13(6):
840.

[56 ] HE Z H, JIN'Y, CHEN D, et al. Seleno-chitooligosaccharide-
induced modulation of intestinal barrier function: Role of inflamma-
tory cytokines, tight junction proteins, and gut microbiota in
mice[J]. Journal of Applied Biomedicine, 2025, 23(1): 45-55.
[57] WEI H, ZHAN L, LU X, et al. Gut commensal Parabac-
teroides distasonis exerts neuroprotective effects in acute ischemic
stroke with hyperuricemia via regulating gut microbiota-gut-brain
axis[J]. Journal of Translational Medicine, 2024, 22(1): 999.

[ 58] LIU X, FENG Z, ZHANG F, et al. Causal effects of gut mi-
crobiota on gout and hyperuricemia: insights from genome-wide men-
delian randomization, RNA-sequencing, 16S rRNA sequencing, and
metabolomes [J]. Bioscience Reports, 2024, 44(11): BSR20240595.
[59] WANC, YAN S, LU R, et al. Astragalus polysaccharide im-
proves immunogenicity of influenza vaccine as well as modulate gut
microbiota in BALB/c mice[J]. Microbial Pathogenesis, 2024, 195:
106893.

[60] ZHAO L, ZHAO Q, SHARAFELDIN S, et al. Moderate
highland barley intake affects anti-fatigue capacity in mice via
metabolism, anti-oxidative effects and gut microbiota[J]. Nutrients,
2025, 17(4): 733.

[61 ] WANG H, XI'Y, GU F, et al. Protective effects of a poly-
herbal mixture on intestinal injury via the NF-xB signaling pathway
and gut microbiota modulation in hyperuricemic mice[J]. Foods,
2025, 14(7): 1118.

[62] LAGKOUVARDOS I, LESKER T R, HITCH T C A, et al.
Sequence and cultivation study of Muribaculaceae reveals novel
species, host preference, and functional potential of this yet unde-
scribed family [J]. Microbiome, 2019, 7(1): 28.

[63] ADOMAKO E A, MOE O W. Uric acid transport, trans-
porters, and their pharmacological targeting[J]. Acta Physiologica,


https://doi.org/10.1016/j.phymed.2025.156440
https://doi.org/10.1016/j.jare.2017.03.003
https://doi.org/10.1016/j.jare.2017.03.003
https://doi.org/10.1016/j.ijcard.2015.08.109
https://doi.org/10.1016/j.ijcard.2015.08.109
https://doi.org/10.12360/CPB202201047
https://doi.org/10.12360/CPB202201047
https://doi.org/10.12360/CPB202201047
https://doi.org/10.12360/CPB202201047
https://doi.org/10.1002/biof.1590
https://doi.org/10.1016/j.ijbiomac.2024.134782
https://doi.org/10.3389/fimmu.2022.845684
https://doi.org/10.3748/wjg.v30.i40.4404
https://doi.org/10.3748/wjg.v30.i40.4404
https://doi.org/10.3389/fmicb.2023.1279029
https://doi.org/10.1093/infdis/jiae533
https://doi.org/10.1016/j.ijbiomac.2025.143422
https://doi.org/10.1016/j.ijbiomac.2025.143422
https://doi.org/10.1016/j.ijbiomac.2025.143422
https://doi.org/10.1016/j.ijbiomac.2024.139370
https://doi.org/10.1016/j.ijbiomac.2024.139370
https://doi.org/10.1016/j.ijbiomac.2024.139370
https://doi.org/10.3390/microorganisms10050851
https://doi.org/10.1016/j.carbpol.2024.122074
https://doi.org/10.1007/s11130-024-01271-x
https://doi.org/10.1038/s41467-024-47594-w
https://doi.org/10.1016/j.biopha.2020.110719
https://doi.org/10.1038/nmicrobiol.2016.131
https://doi.org/10.3389/fmicb.2023.1270974
https://doi.org/10.3389/fmicb.2023.1270974
https://doi.org/10.3389/fmicb.2023.1270974
https://doi.org/10.3390/foods13060895
https://doi.org/10.1016/j.jep.2023.116736
https://doi.org/10.1016/j.jep.2023.116736
https://doi.org/10.3390/foods13060840
https://doi.org/10.32725/jab.2025.003
https://doi.org/10.1186/s12967-024-05800-9
https://doi.org/10.1042/BSR20240595
https://doi.org/10.1016/j.micpath.2024.106893
https://doi.org/10.3390/nu17040733
https://doi.org/10.3390/foods14071118
https://doi.org/10.1186/s40168-019-0637-2
https://doi.org/10.1111/apha.13980

- 436 - £ Tl B4

2026 4F 3 A

2023, 238(2): €13980.

[64] WEN S, ARAKAWA H, TAMAI L. Uric acid in health and
disease: From physiological functions to pathogenic mechanisms[J].

Pharmacology & Therapeutics, 2024, 256: 108615.

[65] ZHANG M, ZHU X, WU J, et al. Prevalence of hyper-

uricemia among chinese adults: findings from two nationally repre-

sentative cross-sectional surveys in 2015-16 and 2018-19[J]. Fron-

tiers in Immunology, 2022, 12: 791983.

[66] MmA#M EER, EXRT-FTHH, GEE F FEEn
AR i [T]. P B Kok K] E 25,2023, 32(22): 65-69.
[ ALIMIERE M, WUMAIERJIANG Y, CHEN L X, et al. Re-

search progress on active components of Cichorium intybus [J]. Chi-

nese Journal of Ethnomedicine and Ethnopharmacy, 2023, 32(22):

65-69. ]
[67] Fiaik, BRE, XA, 5. 3 EBE T Rbbk &%k 25 2245 A
Rk JE (1], B 25 %,2024,38(7): 821-830. [LIJQ, CUI G
Z, WU C, et al. Research progress on the pharmacological effects of
Chicoric acid in the treatment of metabolic diseases[J]. Chinese
Pharmaceutical Affairs, 2024, 38(7): 821-830. ]
[68] wadm, KA, 34 E. FHEH7 R EREL RS 6 A
R0 FEFEDHAKZEREHLT, 2025 23(3): 141-143.
[TIAN J Y, ZHANG Y L, LI D X, et al. Research progress on
pharmacodynamic active ingredients of Chinese medicine in the
treatment of gout[J]. Chinese Medicine Modern Distance Educa-
tion of China, 2025, 23(3): 141-143. ]


https://doi.org/10.1016/j.pharmthera.2024.108615
https://doi.org/10.3969/j.issn.1674-7968.2025.03.017
https://doi.org/10.3969/j.issn.1674-7968.2025.03.017
https://doi.org/10.3969/j.issn.1674-7968.2025.03.017
https://doi.org/10.16153/j.1002-7777.2024.07.012
https://doi.org/10.16153/j.1002-7777.2024.07.012
https://doi.org/10.16153/j.1002-7777.2024.07.012
https://doi.org/10.3969/j.issn.1672-2779.2025.03.047
https://doi.org/10.3969/j.issn.1672-2779.2025.03.047
https://doi.org/10.3969/j.issn.1672-2779.2025.03.047
https://doi.org/10.3969/j.issn.1672-2779.2025.03.047

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 药物制备
	1.2.2 造模、分组及给药
	1.2.3 检测指标
	1.2.3.1 一般观察及大鼠体重变化
	1.2.3.2 血清尿酸（SUA）、尿素氮（BUN）、肌酐（CRE）含量变化
	1.2.3.3 肝功能指标变化
	1.2.3.4 尿酸代谢酶变化
	1.2.3.5 血清细胞因子含量变化
	1.2.3.6 脏器指数变化
	1.2.3.7 HE染色
	1.2.3.8 肠道菌群变化


	1.3 数据处理

	2 结果与分析
	2.1 各给药组对高尿酸血症大鼠毛发、精神活动状态以及体重的影响
	2.2 各给药组对高尿酸血症大鼠血清尿酸（SUA）、尿素氮（BUN）、肌酐（CRE）水平的影响
	2.3 各给药组对高尿酸血症大鼠尿酸代谢酶及肝功能的影响
	2.4 各给药组对高尿酸血症大鼠血清炎性因子的影响
	2.5 各给药组对高尿酸血症大鼠脏器指数的影响
	2.6 各给药组对高尿酸血症大鼠肝脏和肾脏组织形态的影响
	2.7 各给药组对高尿酸血症大鼠肠道菌群的影响
	2.7.1 菌群群落组成分析
	2.7.2 LEfSe差异分析
	2.7.3 基于门水平的RDA分析


	3 讨论与结论
	参考文献

