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PEOCHT REAFBIRAFAER IR OC R, WO M AP |
ML RSB L fE R R, T REuL . B
ZaEBE Y HUA WG RAEDIR R , il bR R T+
. BEZRICRE, RN, Hrg At H s
O ARAGE | I, R N 2R S HUA %
UEAL 20 A BTSSR AL PRI e S AR
I RORMES S, B A5 B I R IR

EETE b [ b B B2 BB R TR vh B E A A A 4 B £
Ui L35 (ZHMX 2025009 ) 5 1 [5] vh BE Rb2 BeRk-H 11T T8 v = 2 52
IS RE AR T L I (NLTS2025001)
D4 lAEMEE  (xr1973@126. com

A TEE A HARE M SRR, Xt B B HUA &
SPRaPLH A EEAER] . B HUA BRI Z R
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AT AR P 25 R AL HUA /N BRBE RS, Gl 2
PEIRAH AR bR . ZH LU A8 bR R I 22 AR bR A T
BRIPEMY, LAY HUA 25908 %2 K 25 904 ML
et T A NS NS s GBI R E L R VY
PR SR PO T R A (S
. ERCCACMS21-2507-01) .
1 #R5H*
1.1 &4

7 S HEE SPF 2% C5TBL/6I /N 36 H, R
(20+2) g, MWgFIbat4eim L2 sh A B A,
SCUS B A PEVE AT IES . SCXK (BT) 2022-0009,
7 JE % e VE SPF 9% IR iR S8 AL I 5L IR R B (Urate
Oxidase Knockout, UOX™) /Nl (C57BL/6] K R)
24 1 {RFTEE (20£2) ¢, WT) Rt AE YR
AIRAT, L8P A= VFalES . SCXK ()
2022-0062, UOX™ /Nl = 1 PRI 73 it DR BE 2R 11
PRIRAACHE (UOX), ARG R I AR s 42
FRE N A A HUA AL B

/N BUH B 75 1 o [ o BE R B B A P S
WE9E I SPE B 5, RIE (22+2) °C, HAXFIREE
40%~60%, 12 h/12 hBAREASE:, H e RIRK .
1.2 EZRXAAALE

B ZE (525 3G223G27), R %
WHARARAF ABERA (185 HY-17511),
FKE MCE AR BRIERS (6355 A108804), Liff
BT R T A AR A A BRA R R L LR 4 R N
(5. S14017), IR AR AT RAE; M
JERFEN F-o (TNF-a, 585 : PTS12). H4IHEA
-1 (IL-18, &5 : P1305) ELISA i #l & ,
HRPHRICIIES TR 1eC (185 : A0352), LI~
RKAEWEARAFE; KR (UA, §2%5: CO12-1-1) .
WIES A (XDH, %5 HS520-1) FIfJR &
A (BUN, %% C013-3-1) EAkik#Hl &, maia:
BUAEY) TS T SIER AL (XOD) Ak
Ma& (585 J120379), TTSEAEYREA R A ;
TRIzol i) (785 : 15596026), FE[E Invitrogen 2
Al 4% ZRWEE (535 AR1069), s 1-1&
A TREARAR; HEQRWEES (1785 G1003),
IR IR AR A BR A w5 4R RNA 25
A& (585 . CW0581S), YLIREE it 22 4= ¥ #k
HRMARAR; AHIAE T2 ®EMA 1 (0ATI,
T35 26574-1-AP) ZwilEPUIR . A EK9
(GLUT9, %5 67530-1-Ig) ZiafEhifk, sl =
JEEHEARGBRAF]; m R R (45% B8N . 20%

BEBT. 35% WKL EY, 555 H10045) . trifidn
B (10% 817 . 60% k/KALEY) . 28% F A, 17
5 H10010), JbntfERERADIRHE R A PR F

7R (RIS . BS423S), dbatZEZ Akl
AL AR AT P06 i PCRAL (B .
ABI7500), [ Thermo A H]; WHENRZGIL (5.
QL902), V[ THAM I /RALZS AR AR, 23
fEmEAR L (H95 . Multiskan GO), % [ BioTek 2%
Al MR m OGN (RS . 5415D), fE[H
Eppendorf A Hl 5 284N 0T (1% DUS00),
% E Beckman 23w ; 4 H 3 #HL (F5 . Histo-
Core Arcadia C), {8 Leica 2\ E]; KN @ IR
(B5: 9556A), HEFRLEBAARAT; A5
IR AL (H5 . RM2265), {8 Leica’/ywl; f8l &
RICRMEL (5. Eclipse E100), HA NikonZ\#]
AL (B 7180), HAHitachi A,
1.3 @Ry *

/N B I IR SR 7 KA, B 36 L CSTBL/6) /)N
FUR FHBEHLECE 5 s (1L, feiid] . fhiim
NEFFHELH , B 24 K UOX 7 /N iR FH BEHL B 7 % 3
SR UOXHMUOX HRo7 4, RAM 12 H,

b 20 RN AR ASE 5 i 5 4 2 /DN BROCR FH A0 TR
PRI A BRI RS TEE MY H HUA BT O BRI RS
(100 mg/kg) . EEFRAT (500 mg/kg) T 0. 8%
FH L2 2 Z2 0 o5 B MO, /MRS T2 0. 1 ml/10 ¢
M, HAKHA T EREEKO. 1m0 g, B
KRR, #ELL28K.

HUA B 3 P9 2500 TR 45 5 1 A8 . fhs & g 55
4. UOX RBEF B4 /N R T S IR B R SR, [FIR
B H P E WU AE 57 &R, Regi28 K.
U B ek ik s e/ BRI £ B L 10% 1R
W, BRI HETKIR (25£0.5) °C. 45 cmX
35 emx60 cm i W 7 (R KAE - 8 H 7 R /N B
SLFETCAK FIFAE S s INARETRE H/KT 70 25 4L,
AEBEZH AN UOX 2 /N BRUIR] At (8] s v A A PR 7%

B DR ZE AR iE 7 1) BRI AR
M8 UA KR 8 25 LA -3 2 F5 B DA B 2)
UEEBE RS b . J8 3k PN 2R B4 = 11 4 LR
ThiEs 3) WEESTIREE bR . B BN E
B JIEF5 20 % BUN K- FHisy s 4) RAEFE bR . L%
TNF-ao, IL-18 KTk o LA B FE bR [ HUA
Y3k PN 2R TE 45 A A A R )

1.4 AR IFNI8AFBA M T ik
141 BaRNBEEERS SHICH [8-9] HlE
MR NZIEERYER, FIEREE 1. 7. 14, 21, 28K
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TR PEE (58 1 R T 90 8 i Wi vk a b4 7
W), EFERMERE (GE® 14, W20,
2345y FRRAEA L), WM (E® 174, 82
. DHEKIR3 . iR AE4 ), BA (IER L
g, o2 WEREMI S MiEm A 40),
WEEN QEH 14, BERD2450 . B3
g, Bmib4asr), Rk (ERIK15. IRR2
. R3s. ER4AG).

1.4.2 REABHREE BTSN Bt
TS 3 R T B F kI 5, WRIE 1 RN
ZEUEAR AR PP JE AT T )i illk . LIRS
1. 28 KA H Jyulydie vk 52 5 vh A H/INEROA K 3 )
vy SR SR BT ESS , S B/ BT T
A ARAHLIRT .

1.4.3 A4k n &% UA. XDH, XOD F= BUN
K TRRGAE SRR LI ARG 3 h, B4
K BENLEC TRk e it e H/NR, EIEES0.3%
A (0.2 ml/10 g) BREF/NE, 8 328 ik
M, YA T 1.5 ml EP & 1 #H8 30 min, 4 °C.
3500 r/min. B0 8.6 cm. B0 15 min, Y4
BRI, TR EER, I RAAAE-80 ‘CUKAf
it R4 H 8 Ak B AR Il 37 UA . XDH .,
XOD FIBUN /K-, ™ # 4 B0 & B W P4 -

1.4.4 ELISA &40 f2 & TNF-a A= IL-18 K -F  HL
R EHEATARI LR A $ BEAH Y ELISA
WA G UL i T, FEROVZIE)E 15 min Y, (HH
il A A AE 450 nm AR I E &L OGE E (OD)
B DIARAESVR B R AR AR, XTI AT OD (B A 9h Ak
b, il et 2O LG W R, T NE
TNF-o FI1TL-1B 7K,

1.4.5 RMFREI# A BRI 2 I Esh kUG,
WA 25 20 /0N BRUFF IR RSN B 0, PR o, THAEL T
WSO B R 2 . /B IR 2L (%) =/ e T
it (g) KB (g) x100%-.

1.4.6 HEF&ENEFE, FEBRELE 4
K HIBEHLE 2Rk e 3 H/NRREE . Bk,
T 4% Z R R E 48 he @ s, K4
BURIRAHMEE SR . ZHIRE | AR S
I, W4 pm BV R . U R&biss . ki, 75
KRG e, Bk, ARG, T
0 U T SR L O R AR 5 A R AR AL
1.4.7 HJ ek 4 m B k28 22 OAT1 F= GLUT9
Fa ki WEREET4% ZRPETHEA
4, SRRE CEERK . —WHIREN . AR S
M, &4 um JBEY R, U & . Kk, 4t

JFAES, 3% it AL E W E IR E 10 min DAE P
TR M Sk W, PBSYRYE, TN 5% 1L 135
Z B 30 min J5, A SN —40 (OAT1, 1:
500; GLUT9, 1:1000) T4 CHaEdm. WHIHM
HRP R0 A LI EHi i 1gG (12 1000) ZEEBFH 1 h,
DAB 8 (BBt hBHMEYet), 2 Yafurs, M
KEF, WS T WEL OAT1 A GLUTY /& Kk,
1.4.8 S=BF % B2 F PCR &40 B 4148 ABCG2 .
HIF-la, URATI. OATI #= GLUT9 mRNA & & 4
ZHREHLE R 6 HU/NER B ZHE 70 mg, #HFEEfS 4 °C.
3000 r/min. &02FER 10 em. B0 15 min, U4E |
W T RNA $2 000 S 2 HUR RNA ;524K
0 7 RNA VR BE R0 R 5 A8 M Bt BR 8 1 i UK R
D RNA 5886k 5 [ 55 B cDNA; PCRY 3 S5
AKGI . WAEE 95 °C. 10 min; fEHF B 95 C.
155, 45 MEF—60 °C. 60s, 45 PMEIR; WA
Bt95°C. 15560 C, 60 s—95 C. 30 s—60 C .
15 so Bl R A 2722 e, 519 %5 i T 00 BR
e A R e AT BR A RS G, 51
W1,
F1 MREHLABCG2, HIF-1a, URATI. OATI .
GLUT9 mRNA B 955

Table 1  Primer sequences of ABCG2, HIF-la, URATI,
OATI1, and GLUT9 mRNA in mice kidney

BIL/E N ST (5'—3") FE%J&
S /bp

ABCG2  Fiif: CATTCATCAGCCTCGGTATT 154
FHf: ATCCGCAGGGTTGTTGTAG

HIF-la  Li#: AAGGACAAGTCACCACAGGACA 172
T AGGGAGAAAATCAAGTCGTGCT

URATI %7 TGCTGGGTGTCTATGGC 107
Fi#: CAGTGGTAAGTTCTTGGTCT

OATI L. CTGGACAAGCAAGGACG 141
Fi#: CACGATGGTTGAAGGGA

GLUT9 F#: GAAACACTGGCTGCTATC 162
Tii#: CACAATGCTGAGGTAAGG

GAPDH  Liif: AAATTCAACGGCACAGTCAA 133

. TAGACTCCACGACATACTCAGCA
i ABCG2, =W 45 B8 G2; HIF-1o, BEIRT
HF-la; URATI, RIREEHETRABM 1 04T, AP THE
EH 1 GLUTY, WHEIMHHE1R9; GAPDH, HihRE-3-BRRRIE Sl .
1.5 %it®Fk
KHISPSS v26. 0O THE 03T . A BERHY
FFEERIAT, DAIERIEZE (ees) 3R, IR HUER
SRR Ty 220007, T3 25 5F I IR SR T Tukey
K 56 5%, Bonferroni £ 1F ,  J5 25 AN 55 B B 9 HE 5%
Dunnett’s T, PAP<0. 05 M2ZEFHAGITFE L.
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Table 2 Comparison of damp-turbidity internal accumulation syndrome scores in each group of mice (fr, %s)
2153 Ak EABN TR EAUSN H21 KR H28 K
a4l 12 5. 000. 00 5.45+0.25 5.440. 37 5. 48+0. 92 5. 6420. 81
e 12 5. 000. 00 5.71+0. 63 5.73+0. 63 6. 08+0. 41 6. 05+0. 31
UOX™" 41 12 5. 000. 00 5.77+0.75 6.07+1.41 5.94+0. 23 6. 09+0. 42
T E NS 35 R 2 12 5.000. 00 6. 11£1.33 6.29+1. 20" 13.79+1. 13 < @ 16.18+2. 18" < ®
UOX &g e 4H 12 5.00+0. 00 5.96+0. 92 6.75+1. 59" 14.2242. 07" < @ 17.20+0. 49" < @

. oa) SESEAYRIEE S S, P<0.05; b) 545 A FBHE] S RS, P<0.01; o) SR RmE) S A, P<0.01; d) 5U0X74]

[RIFsF 1] 5 b4, P<<0. 01,

2 H#R
2.1 B4 RAEHR B AT 1) IR ok A 28R R A phdr
K2R, EHEE 1. TR, S4/NRIRM AN ZIE
R L 2 R T GEI2EE X (P>0.05); &
B 14K, SEAdiE, sigs7 B4, UoX™"
IR ST FE /N ERR Il 9 ZEUE RS TR (P<<0.05) 5
WREE 21, 28K, HAHA ., BT UOX 4 I
5, B NE S . UOX T TR lEs #E 4/ IRty
ZIHER TS (P<0.01), HEHE>114)
2.2 B REBAER R AT 5 F A 3B 7 vk AT 1) bl
F3R, G 1R, &A/NR A E DB
B B e 25 S e et 2 3 L (P>0.05) o A
285K, HAEMHALE, Hp&d i E )i
R3S/ RS R R) £ 55 7 58 Wk i ) R

Table 3 Comparison of exhaustive loaded swimming time

in each group of mice (s, ¥+s)
215 AL ESPN 9528 K
ZHHA 12 332.13+48.50 333.04+10. 15
iz 12 350.20+51.16 219.35£12. 43"
UOX™" 4 12 348.61+44.12 203.97+9. 14”

AL G 57 R 12 340.87+27.90 141.51+4. 26"
UOX " fig 95 s 41 12 336.71x30.73 108.24=14. 98"

T a) 5 A4lEBRLE R, P<0.01; b) S uisidl et
(6] 5 b A, P<<0.01; o) 5 UOX74HRImfE A b, P<0.01; d)
S Mg o7 4 Rl fa] 5 L, P<<0. 01,

VKBS R 46 % (P<<0.01); S54BI4L A UOX™ 41 Lk
B, ABEE IR HEAL . UOX B IR 55 2 /N i
JIIE UK A 46 6 (P<<0.01); S5 40H e Bg 55 1
A HEE, UOX™ i g 55 6 21 /N B B T 98 Vi K ) 1)
4i%H (P<<0.01),
2.3 AN REHEF 28 X ik UA. XDH. XOD.
BUN 7K -F o4t

T4, SEA K, Hagd4/N g
UA. XDH, XOD, BUNKF¥ T (P<0.01).
S g, UOX 4L XDH /KR (P<
0.01); AL i 55 5 41 1M 3 UA ZKSFF%A4%, BUN
JKF-THE (P<<0.058; P<<0.01); UOX" E g3 #
YIS UA ACEREAL, XDH A BUN KBTS (P<
0.055 P<<0.01). 5 UOX#H b4, fbiim gy
L UOX " R I 57 #5240 UA /K- [k . BUN ZKF
THE, UOX iR 55 # 40 XDH K THE  (P<0.05
a% P<<0.01).
2.4 A REAS 28 X fe ik TNF-a, [L-1B K
Frbidx

S, SEadiir, Hagda/h R
TNF-o M IL-1B /K FEFF S (P<0.01). SAA te
B, UOX" 41 TNF-a 7K F-FEAK . A0 =i B 55 1 4 Fn
UOX ™ NG 55 4 TNF-o /K TH i, UOX 4, 1k
5 R 55 8 2R UOX i IR 55 8 21 TL-18 /K- T i

T4 KUA/NEGERE 28 KIMLWE UA. XDH. XOD. BUN K- L#R

Table 4 Comparison of serum UA, XDH, XOD and BUN levels in each group of mice on day 28 after modeling (x+s)
21 A UA/pwmol - 17! XDH/mg- 1! XOD/pg-1"! BUN/mmol -1.”!
25 4 6 88.576. 51 0.58+0. 14 2. 11x0. 26 8. 30+0. 35
ftsize 6 298. 51+7. 02" 17.98+0. 38" 5. 7420. 34" 72. 16+4. 16"
UOX™7 4 6 305. 07+3. 34" 17.31+0. 29" ¥ 5.68+0. 71" 74.80+1. 04”
na = eyl 6 285.71+1.787 ¥ 18. 49+1. 40" 5. 89+0. 45" 79. 46+3. 85" <
UOX " hE a5 a2l 6 279. 11+7. 647V ¥ 19.67+1.319 Y @ 5.91+0. 28" 77.52+1. 64 < ¥

W UA, JRER; XDH, @IS ARE; BUN, MJRZEZ; XOD, B,
a) SEH4IE, P<0.01; b) HMEMLLLE, P<0.01; ¢ SME4HE, P<0.05; d) HUOX" 4K, P<0.01; ¢) 5UOX"4

Ib#:, P<0.05,
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(P<<0.058{ P<<0.01), 5 UOX"4Lt#, kiR
T . UOX B R 97 6 4l TNF-a K- THim (P<
0.01),

RS AU/NEGERLEE 28 RIMWE TNF-a, 1L-1B 7KF L%
Table 5 Comparison of serum TNF-a and IL-1B levels in each

group of mice on day 28 after modeling (pg-ml™, x+s)

4151 LAk TNF-a IL-18
RIEE 6  129.58+1.91 101.59+1. 20
At 6 280.14+7.20V 271. 80+9. 12"
UOX "4 6 260.80+10. 42"  288.20+11. 74"
R R NR S5 e 6 302.90+13. 607" 284.14x8. 10"
UOX ™ RillE 25 HE 6 297.4429. 21" 290, 34+16. 51*

e TNF-o, BRIRSEHT-as 1L-18, FIAIIENR-1B.

a) 5 H4lE, P<0.01; b) S{bBi4l b, P<0.01;
o) SR, P<0.05; d) 5UOX"4I#, P<0.01.
2.5 B RS 28 RATIE. B MRS H LA

Forn, AU/ AT E LA e Te s it
HEX (P>0.05). S A4lbE, Hagd/)
BB UEE BTk (P<<0.01) 5 Sk B e,
UOX S M UOX "5 g 95 e 20 B E AR T iy (P<
0.01); 5 UOX™4H i, At mifig o5 6 41 5 i ds
R, vOX" o5 s 4 B EFR Tt = (P<

RO AU/NEFERE 28 KIFHE. B HEFE S
Table 6 Comparison of liver and kidney indexes in each group

of mice on day 28 after modeling (%, x+s)

Rl WA APAERE AL FLLEEE

2 HA 12 2.43+0.16 0. 60+0. 02
fetsiee 12 2.5120.20 0. 830. 06"
vox™# 12 2.2120.41  1.12£0.03" "
LR R 12 2.65£0.54  0.8620.01" %
UOX ™ i fig 95 4l 12 2.44$0.37  1.20£0.02° "

W oa) H@4E, P<0.01; b) H5EAE, P<
0.01; ¢) H5UOX"4llbE, P<0.01; d) HUOX"4lIbE, pP<
0.05; e) SHuBimEIF 4l LER, P<0.01,

FEAA AR

1

B i

T PRGBGSR IR W (BIJE
[ ARG DT (P S A\ = oS AN

UOX7/4 e vy Spr

0.058¢ P<<0.01); SAfEmgs B4 b, UOX™"
RS A B NERR A= (P<<0.01),
2.6 B RERF IS KATNE, B IERIEN A ik

B, 28 FAL /IS BRUFE I 0B U 285 g 320 375 A
ST R HES RS, BN BN e, R
UL S B AR . AR /N BUFFIIE HE % 25K 0L B
R, (R EAT UL /INER B A A R el AR R
B/NE LR AR Y 9k . UOXT 4L/ BRI AT 0,
B4 r R K BT I S A L B T UL /NER Rz
EA11 Vi R = il et = O N = 711 LT N . A
A B 55 4 4R UOX /5 iR 57 s 2L /N BRUmT DL g J A2
PE, S bk LR HE il 52 T DA a5 e B A 4
PR AT UOX 4 I e
2.7 B RaEALS 28 KB AELLL OATI, GLUTY
ER=E X g/

Kl27~, e feai Rk m, =g/
HEZLO0ATL M GLUTY 2 R A5 5, S/ Rik
o ek, Y50 T v/ NE b R A0 R
JEFIBEL N, ALBEZ . UOX™ 4 OAT1 F GLUTY 7§
IR B, JeiiE BEEY K. S5k
BRI UOX 4Lt , fbMEmiIg o5 /4. UOX &
HE 95 fE 4L OAT1 A GLUTO 8 H Rk it — 48 m, 4
IR ARE AT
2.8 BA RIS 28 K B NELALRABCG2, HIF-la,
URATI., OATI. GLUT9 mRNA %k iz

RTw, SEAARE, HRgAa/hEEEd
ZABCG2 mRNA FIEWAK, HIF-la. URATI. OATI
I GLUT9 mRNA ik THE (P<<0.05 8% P<<0.01) ;
S5 i, UOX 4T E4 4L ABCG2 mRNA %
KR, UOX" EHE 97 #64 URATI fl OATI mRNA
FikTtE (P<0.05); H5UOX 4%, UOX" &
JIE 95 # 40 GLUT9 mRNA 3k THE (P<0.05); 5

UOX~/~Tei B 57 s 4L

1 AU TSRS 28 RITIE . BIEHE e ig5 R (x400)
Figure 1 HE staining results of liver and kidney on day 28 after modeling  (x400)
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234 UOX 741

ie
OAT1

CLUTO

e M 3 2 £

. OATL, AHBAB FHAZH A 1; GLUTY, #iZibistiako; BEFLIE/R OATI MGLUTO BIYERIL, R4 EIR, 20 T i
JINEE I R 2 TR TR M

B2 SAUNREAT4IZ10ATI . GLUTO g 4k s (x400)
Figure 2 Immunohistochemical staining results of OAT1 and GLUTO in kidney tissue on day 28 after modeling  (x400)

KT SU/NEERS 28 RENEALABCG2, HIF-1ae, URATI. OATI. GLUT9 mRNA %3k 4%
Table 7 Comparison of mRNA expressions of ABCG2, HIF-lae, URATI, OATI and GLUTY in kidney tissue in each group of mice

on day 28 after modeling (x%s)
215 R ABCG2 HIF-1a URATI OATI GLUT9
TAA 6 1. 0620. 14 1. 0620. 61 0. 77+0. 47 1. 08+0. 27 0. 67+0. 47
N 6 0.330. 17" 2.52+1. 01" 4. 0420. 39" 1. 630. 45" 2. 13£0. 80"
UOX ™4 6 0. 12+0. 04" © 2. 160. 37" 4.3920. 13" 1.75+0. 33" 1. 79+0. 24"
A e s 6 0. 33£0. 39" 2.55+1. 13" 4. 0620. 60" 1. 61+0. 38" 1. 96=0. 68"
UOX " En g 2520 6 0.22+0. 129 2. 19£0. 34" 4.5320. 16" 2.20+0. 19V 9 ¢ 2.56x0. 58" Y

. ABCG2, =WiMIRHEEEHIEHE I G2; HIF-la, HEHESINT-1a; URATI, JRIRERVIE FiEEK 1; OATI, FHLBHE TN 1;

GLUTY, WHjNEiEA9.

a) a4, P<0.01; b) Ha5H4LbEr, P<0.05; o) HEBLE:, P<0.05; d) S UOX4lLbE, P<0.05; ) LHibiimis

FifEd LR, P<0.01.
TR IR 55t 4 He B, UOX™ i i 57 #5 4 0ATI
mRNA £iEFHE (P<<0.01).
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Establishment and Evaluation of Hyperuricemia Mouse Model with Damp-Turbidity Internal Accumulation
Syndrome

ZHANG Yue', LI Xiangyu', YANG Xuan', WANG Shenzhi’, FAN Xinrong'

1. Experimental Research Center, China Academy of Chinese Medical Sciences, Beijing, 100700; 2. The First Hospital of Hunan
University of Chinese Medicine

ABSTRACT Objective To establish and evaluate a hyperuricemia (HUA ) mouse model with the damp-turbidity
internal accumulation syndrome. Methods Thirty-six C57BL/6] mice were randomly divided into control group,
chemically induced model group (Model), and model combined with high-fat and fatigue group (Model+HF). Twenty-
four uricase gene knockout (UOX™ ) mice were randomly divided into UOX™ group and UOX " +HF group, with 12
mice in each group. The Model group and the Model+HF group established the HUA model by intragastric administra-
tion of potassium oxyazinate combined with adenine. The Model+HF group and the UOX™+HF group adopted a high-
fat diet combined with weight-bearing exhaustive swimming to establish the HUA model with the damp-turbidity inter-
nal accumulation syndrome. On day 1, 7, 14, 21, and 28 after modeling, the damp-turbidity internal accumulation
syndrome score of each group was evaluated. On day 1 and day 28, a weight-bearing swimming exhaustion test was
performed, and the exhaustive swimming time was recorded. On day 28, liver and kidney indexes were calculated,
and hematoxylin-eosin (HE ) staining was used to observe histopathological changes in liver and kidney tissues.
Serum levels of uric acid (UA ), xanthine dehydrogenase (XDH), xanthine oxidase (XOD) and urea nitrogen (BUN)
were detected through biochemical assays. ELISA was used to detect serum levels of tumor necrosis factor-o (TNF-av)
and interleukin-18 (IL-1B). Immunohistochemistry was used to detect the protein expression of organic anion trans-
porter 1 (OAT1) and glucose transporter 9 (GLUT9) in renal tissues. Quantitative real-time PCR (qRT-PCR) was
used to detect the mRNA expressions of adenosine triphosphate binding transporter G2 (ABCG2) , hypoxia-inducible
factor-lae (HIF-1a) , urate anion transporter 1 (URA T1), and GLUT9 in renal tissues. Results On day 14 of model-
ing, the damp-turbidity internal accumulation syndrome scores of mice in the Model+HF group and the UOX+HF
group were elevated compared with the control group (P<<0.05); on day 28, the scores significantly increased, and
the exhaustive swimming time was shortened (P<<0.01), indicating successful establishment of the damp-turbidity
internal accumulation syndrome model. Compared with the control group, all other groups exhibited increased kidney
index, serum levels of UA, XDH, XOD, BUN, TNF-a, and IL-13, elevated renal mRNA expression of HIF-la,
URATI, OATI, and GLUT9, and decreased renal ABCG2 mRNA expression (P<<0.01 or P<<0. 05). Significant
pathological damage in the kidney was observed in the Model+HF group and the UOX™+HF group compared to the
Model group and the UOX™ group, with decreased serum UA and increased BUN and TNF-a levels (P<<0. 05 or P<<
0.01), as well as increased expression of OAT1 and GLUT9 in the renal tissue. Conclusion Both chemical induc-
tion and gene knockout, combined with a high-fat diet and weight-bearing exhaustive swimming, can successfully es-
tablish mouse models of HUA with damp-turbidity internal accumulation syndrome. Chemical induction is simple to
operate and cost-effective, suitable for short-term drug screening, while UOX gene knockout induces spontaneous ele-
vation of serum uric acid levels without drug administration, which may better mimic human metabolic characteristics.
Keywords hyperuricemia; damp-turbidity internal accumulation syndrome; animal model establishment; disease-

syndrome combination
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