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Hyperuricemia rat models with various degrees of hepatic and renal injuries
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[ Abstract]  Objective To establish a stable rat model of hyperuricemia. Methods By administering potassium
oxonate alone or in combination with fructose or hypoxanthine, a hyperuricemia model was established with different
administration times using various modeling method . The levels of serum uric acid, creatinine, urea nitrogen, xanthine
oxidase (XO) , aspartate aminotransferase ( AST) , and alanine aminotransferase ( ALT) activity of hyperuricemia rats were
measured. Pathological changes in the liver and kidney were observed. Protein expression of ATP-binding cassette subfamily
G member 2 (ABCG2) were analyzed. Results Compared with the normal group, the levels of the serum uric acid, urea
nitrogen, AST, and XO activity in rats administered potassium oxonate alone for 7 days were increased significantly ( P<

0.05) , while the liver and kidney were slightly injured and kidney ABCG2 protein expression was decreased significantly
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(P<0.05). Compared with the normal group, the level of serum uric acid in rats was increased significantly (P<0.05),
whereas the levels of creatinine, urea nitrogen, AST, ALT, and XO activity and kidney ABCG2 protein expression showed
no significant changes ( P>0.05) in the group with 7 day of combined potassium oxonate and fructose administration. The
levels of serum uric acid, urea nitrogen, and XO activity were increased significantly ( P<0.05) and the levels of AST and
ALT activity showed no significant changes (P>0.05) in the group with 14 days of potassium oxonate and fructose
administration. There were no significant morphological changes in the liver and kidney of rats. Compared with the normal
group, the levels of serum uric acid, creatinine, urea nitrogen, and AST, ALT, XO activity in rats with 7 days of
potassium oxonate and hypoxanthine administration were increased significantly (P <0.05). Kidney ABCG2 protein
expression was decreased significantly (P<0.05) and the damage of the liver and kidneys was severe. Conclusions

Potassium oxonate alone was suitable to establish a rat model of acute hyperuricemia with mild hepatic and renal injuries.
Fructose combined with potassium oxonate may successfully establish a chronic hyperuricemia rat model with no significant
effects on the liver or kidneys. Hypoxanthine combined with potassium oxonate successfully established an acute

hyperuricemia rat model with severe hepatic and renal injuries.
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Table 1 Preparation of rat model of hyperuricemia

TEALIT [A] ik ST (mg/ (kg-d))  KIEENG (mg/ (kg-d)) HbE
Days of modeling Method classification Potassium oxonate Hypoxanthine Fructose
PRI J7¥%: 1 Method 1 300(ip) / /
Single-day administration 771 2 Method 2 100(ip) / /
J7i% 3 Method 3 100( sc) / 5% (ig)
e 7 d o . )
. . 771 4 Method 4 300(ip) / /
7-day consecutive modeling X
J7%% 5 Method 5 300(ip) 100(ig) /
ek 14 d J71%: 6 Method 6 100( sc) / 5% (ig)
14-day consecutive modeling J77% 7 Method 7 300(ip) / /

T se: NS ip RIS ig R

Note. sc, Hypodermic injection. ip, Intraperitoneal injection. ig, Intragastric administration.
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Table 2 Changes of serum uric acid, creatinine, urea nitrogen in each group of rats
ik 20 3 L34 JRIR ( wmol/L) WL ( pumol /L) JRZ A (mmol/L)
Method classification Groups Serum uric acid Creatinine Urea nitrogen
iz TE% 41 Normal group 100. 8=30. 1 45.4+8. 1 4.40.2
Method 1 HEFEIZH Model group 201. 7+12. 1% 46.8+8.0 4.5+0.2
k2 IE# 4 Normal group 85.5+25.5 45.4+11.8 4.6x0.3
Method 2 HERIZH Model group 206. 0+54. 8" 46.8+13. 8 4.5+0.4
HE3 IE% 2H Normal group 144.5+28.0 12.2+5.6 4.7«1.4
Method 3 FiHIZH Model group 211.5+23. 1" 14.2+8. 1 3.7+1. 4
Tk 4 1EH 4 Normal group 84.8+11.5 69.2+10.6 4.3+0.2
Method 4 HEHIZ Model group 268. 4+36. 6™ 65.3+7.8 5.5£0.8"
HES IE# 2H Normal group 195.8+11. 1 130.9+13.9 4.4+0.3
Method 5 BETUZ Model group 678. 7+30. 5* 162. 8+27. 8* 7.8+1.2%
ik 6 F 3% 4 Normal group 121.2+31. 5 14.9+3. 1 3.8+0.9
Method 6 FEHIZ Model group 208. 2+64. 0™ 11.2+1.9 5.4+0.7*
FkT IE# 41 Normal group 191.4+19.3 45.2+8.5 3.7+0.8
Method 7 AL Model group 267.5+30. 1# 40.9+8.2 5.5+1.5%

T & IT IR BRI 5 0E R4 AR, FP<0. 05, P<0. 01,

Note. Comparison of model group with normal group for each method, #P<0.05, #P<0.01.

=3

AR FUMYE AST ALT 1% PR AT 0 (s )

Table 3 Changes of serum AST, ALT activity in each group of rats

TG 4151 AST ¥ (U/L) ALT M (U/L)
Method classification Groups AST activity ALT activity
Vige 1EH 4 Normal group 30.4x13. 1 22.9+11.2
Method 1 FEAIZH Model group 33.1+0.8 20.1+7.8
T2 1E# 2 Normal group 30.5+12. 1 23.1£10.2
Method 2 2] Model group 29.7+11.5 26.4+3.9
Frik3 1EH 4 Normal group 33.2+13.8 20.5+5.3
Method 3 17 ZH Model group 35.5+3.5 15.8+4.4
4 1E# 4 Normal group 31.3+7.8 25.5+11. 1
Method 4 HERIZ] Model group 54.9+19. 6* 20.5+9.3
PiRe) 1EH 4 Normal group 29.2+6.9 9.0+3.2
Method 5 FEAIZ Model group 41.2+7. 6% 13.8+1. 8%
6 IEH 4 Normal group 33.1£11.6 20.5+5.2
Method 6 T2 Model group 50.0£7.8 17.5+6.0
HT IEH 41 Normal group 29.1+6.9 9.1+3.1
Method 7 HRIUZH Model group 42.0=+5. 4% 9.7+6.4

A5 IR AR 4 55 0E F 4 e, * P<0. 05,

Note. Comparison of model group with normal group for each method, #P<0. 05.

F4 BHEREM X0 TS ZIEBL(U/L,xxs)
Table 4 Changes of XO activity of rats in each group

Ik IEF 4L R L
Method classification Normal group Model group
J7i% 3 Method 3 34.16+23. 14 35.00+8. 69
75 4 Method 4 15.27+1.21 19. 54+2. 50"
J7%: 5 Method 5 16.55+1.95 25.02+2. 87%
751 6 Method 6 16. 18+2. 13 39.34+3. 9%
J7: 7 Method 7 15.44+1.61 15.33+2. 44

TE 4 IR BRI A 5 TE R AL LB AR, ¥ P<0. 01,
Note. Comparison of model group with normal group for each method,
#p<0.01.
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Note. A, Method 1 normal group. B, Method 2 normal group. C, Method 3 normal group. D, Method 4 normal group. E, Method 5 normal group. F,
Method 6 normal group. G, Method 7 normal group. H, Method 1 model group. I, Method 2 model group. J, Method 3 model group. K, Method 4
model group. L, Method 5 model group. N, Method 6 model group. M, Method 7 model group.

Figure 1 Schematic diagram of pathological staining of rat liver tissue in each group( HE staining)
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Note. A, Method 1 normal group. B, Method 2 normal group. C, Method 3 normal group. D, Method 4 normal group. E, Method 5 normal group. F,
Method 6 normal group. G, Method 7 normal group. H, Method 1 model group. I, Method 2 model group. J, Method 3 model group. K, Method 4
model group. L, Method 5 model group. N, Method 6 model group. M, Method 7 model group.
Figure 2 Schematic diagram of pathological staining of rat kidney tissue in each group( HE staining)
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Figure 3 Expression of kidney ABCG2 protein
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