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Establishment of mouse and rat models of acute and chronic
experimental hyperuricemia

FENG Xuexuan, LIU Yueshu, RAO Ziliang, LI Yaojun, PAN Xiaohui, YAO Jiaqi, GUO Qiyue,
WANG Nuo, KUANG Shaosong "
( Guangdong Medical Laboratory Animal Center, Guangzhou 528248, China)

[ Abstract]  Objective To provide approaches for modeling the development of anti-hyperuricemia drugs, acute
and chronic hyperuricemia animal models were established, and positive drug was applied to verify the curability of these
two animal models. Methods The acute hyperuricemia mouse model was established by the intraperitoneal injection of
hypoxanthine and subcutaneous injection of oteracil potassium. Allopurinol tablets were administered to the positive group
half an hour after the model establishment. Finally, the concentrations of serum uric acid, serum creatinine, and serum
urea nitrogen and the activity of liver xanthine oxidase (XOD) were determined 2 h after model establishment. In contrast,
adenine and ethambutol dihydrochloride were used to establish the chronic hyperuricemia rat model by gavage. The positive
group was administered allopurinol tablets daily. After 21 days, the concentrations of serum uric acid, serum creatinine,
and serum urea nitrogen, the activity of XOD, and the histopathological change of kidneys were determined. Results The

concentrations of serum uric acid and serum creatinine were significantly elevated ( P<0.05) in both the acute and the
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chronic hyperuricemia models. Additionally, serum urea nitrogen and XOD activity were also clearly elevated ( P<0.05),

while renal tubule interstitial injury and urate crystallization could be found, the scores of which were significantly increased

in the chronic hyperuricemia model. However, the concentration of serum uric acid was decreased after treatment with

allopurinol tablets for both acute and chronic hyperuricemia animals; moreover, in the chronic hyperuricemia animals, the

concentration of serum creatinine and activity of liver XOD were decreased, while kidney injury and urate crystallization

were also improved. Conclusions

The approaches established in this study are suitable for creating acute and chronic

hyperuricemia animal models, and can be used for drug pharmacodynamic observation.
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Table 1 Semiquantitative criteria for renal tubular interstitial injury

IME I BRI
Score Pathological conditions
04 NG BEAAT LR W3R AR
0 point Epithelium of renal tubules and collecting ducts shows no atrophy or degeneration
L5 10% AT B /ME SR TR =
1 point Under 10% of renal tubules and collecting ducts show epithelial atrophy
24 10% ~30% LA R B /NE SRS B AR Al WL SRLALAL IR, A B AR 20 TR 1
. 10% ~30% of renal tubules and collecting ducts show epithelial atrophy ;
2 points . . s
nephrons show hypertrophy with a few inflammatory cells infiltrating
34 30% ~50% LT B /ME S G 1R 2R AR E B SROLAE R K S Al IR T T
3 J " 30% ~50% of renal tubules and collecting ducts show epithelial atrophy;
pommts nephrons show clear hypertrophy and there is clear infiltration of inflammatory cells
) 50% Lk BN SRS BB ARARE ;50% LA AR AR B BN HE DK 5 I Rl A A 4 B 5
4453 . . S
4 point. More than 50% of renal tubules and collecting ducts show epithelial atrophy,
poms over 50% of residual nephrons are hypertrophic, and there is extensive infiltration of inflammatory cells
F2 EMERNEANMIER N E AR ifE
Table 2 Semiquantitative criteria for renal inflammatory cell infiltration
Fiss I BT DL
Score Pathological conditions
04> ToH AR
0 point No inflammatory cell infiltration
15r I S0 | AL AN A T 10%
1 point Extremely mild inflammation, inflammatory cell infiltration accounting for less than 10%
20r RE SO, RAEANILE 5 11% ~20%
2 points Mild inflammation, inflammatory cell infiltration accounting for 11%-20%
35y R SAE , SN I 5 21% ~40%
3 points Moderate inflammation, inflammatory cell infiltration accounting for 21%-40%
40 T SO, RAEANNRE > 41%
4 points Severe inflammation, inflammatory cell infiltration accounting for 41% or more
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Table 3 Urate crystal scoring criteria
IME S L L
Score Pathological conditions
04> F /N SR AR LA i
0 point No crystallization was observed in renal tubules and collecting ducts
15y 10% LU /Mg S G AT IS
1 point Under 10% of renal tubules and collecting ducts show crystals
24 10% ~30% 5 /N BEA A5 A AT DL 4%
2 points 10%-30% of renal tubules and collecting ducts show crystals
34 30% ~50% ¥ /NI A A AT LA i
3 points 30%—50% of renal tubules and collecting ducts show crystals
44 50% LA E B /N B 9T LSS
4 points More than 50% of renal tubules and collecting ducts show crystals
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Figure 1 Body weight measurement results
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Table 4 Results of serum uric acid, serum creatinine, serum urea nitrogen, and liver XOD activity in acute hyperuricemia mice

e 1l PR AR T LA ML REA JF XOD 76
4151
G ) Doses Serum uric acid Serum creatinine Serum urea nitrogen Liver XOD activity
roups (mg/kg) ( wmol/L) ( pmol/L) ('mmol/L) (U/gprot)
ol
LB A — 137.8+28.6 7.5+4.6 8.9+0.7 23.39+4.72
Normal control
S 14
SRR — 168. 1+26. 8% 27.1£6. 1* 13.2+0. 8 23.68+8. 88
Model control
PEXT BRY
KH,&XT““’E 50 25.8+21.3" 21.2+8.8 18.3+5.8 19. 1624. 81
Positive control
T MUPRFR R 5 255301, FEARARARR BRI Jr AT G 0BT . 9 18 0 IR LB 38, * P<0. 05 5 SR X B [ %%, ™ P<0. 01,

Note. ANOVA was used for statistical analysis of serum uric acid. Rank sum test was used for statistical analysis of other indicators. Compared with the

normal control group,*P<0. 05. Compared with the model control group, ** P<0. 01.

RS BERRIRIMAE A UL PR | M ULF |13 PR 2R BT XOD (SR INZR (x +5, n=10)

Table 5 Results of serum uric acid, serum creatinine, serum urea nitrogen, and liver XOD activity in chronic hyperuricemia mice

Fiilkss 1ML BRI I JULAT ML PR A JF XOD Jifi 1t
20 51
G ] Doses Serum uric acid Serum creatinine Serum urea nitrogen Liver XOD activity
7Houps (mg/kg) ( pmol/L) ( pmol/L) (mmol/L) (U/gprot)
X RS
I3 R AL — 87.5+26.8 22.8+5.5 6.34+1.03 7.50+1.09
Normal control
LR R
PO — 144. 2+60. 2% 42.5+17.5% 17. 42+6. 59* 8.67+1.41%
Model control
%t AR "
P SR 50 99.7£26.4™ 27.1+8.0*" 17.31+1.67 7.38+1.37"

Positive control
TE - MR RR 5 265301, UL R log B4 J5 7 26 0 M, AR R AR IR AN 30 7 v b AT G831 0. 5 T 3 % B4 148, * P<0. 05,7 # P<
0. 01 ; SRS BZH LU, * P<0. 05, ** P<0.01,

Note. ANOVA was used for statistical analysis of serum uric acid. ANOVA was used after log transformation for statistical analysis of serum creatinine.

Rank sum test was used for statistical analysis of other indicators. Compared with the normal control group,* P<0. 05,* P<0. 01. Compared with the model
control group, * P<0.05, ** P<0.01.

2.6 EBUSREBMEKRRAARKREFZLER EEH A BB AR L | AR X R 21 B 98 P 4 i iR
2.6.1 BiRERRALE R TP B THE A G227 (P<0.01) . S5

RIS B ZH FIr A s 24 W B P05, B K REIRALAH L, BHAE X BE2H B 28 P 20 3= 10 40 2
U NEAE R, /NSRRI DU, BNE TR ASIE2E R (P<0.05) . Lk 6 K4,
ook, W B NG WL MR IR, DR BN 2.6.3 BN RIS MR PR ER S SV E o4 R
U2 A AR BE P X B AT UL R A — R 5 1E 0 R AH Bb , AR ) BE 4 /N ) o 46
JEAESE B0 R B B R X IR 4% R &R e i MRIRERG Pr  BE T S A St 2 R (P
BANEAR M B NEY IR RRIL VIS LS <0.05) , SRR BRZEAT L, PHAE X BRZH R
e AUD RN N IR ER DU, WK 2.3,  HEETE, AR ¥F2ER(P<0.05), k6,
2.6.2 'BFREAIMERESS

6 1M IRER NUAE R B R4 IR G/ NVE R BT 5 IRERERSE AT 45 R (« £5, n=10,%)

Table 6 Results of renal inflammatory cell infiltration, renal tubular interstitial injury, and urate
crystal score in chronic hyperuricemia rats

A5 7 S PN M IR T 43 N ] ST 43 PRIRERSS S VF4y
Groups Doses(mg/kg)  Renal inflammatory cell infiltration score Renal tubular interstitial injury score Urate crystal score
N RS

AR — 0.10+0. 32 0 0
Normal control

LR HE 4

Bl — 3.70+0. 48* 2.72+0. 63* 1.91x0. 13*
Model control

X A 2H
)r ﬁ d 50 1.90+0. 74" 1.36+0.59" 0.73+0. 19"
Positive control

T SRR 7 AT SR T, S5 1E X TRALMTEL, " P<0. 053 SHERIX IRALMIEL, * P<0. 05,

Note. Rank sum test was used for statistical analysis. Compared with the normal control group,*P<0.05. Compared with the model control group, * P<0. 05.
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Figure 2 Effects of chronic hyperuricemia on renal pathology in rats. HE staining
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Figure 3 Renal urate crystallization of rats with chronic hyperuricemia. Gomori hexamine silver staining
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Figure 4 Renal inflammatory cell infiltration of rats with chronic hyperuricemia. HE staining
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