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Establishment and study of a hyperuricemia rat model
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[ Abstract ] Objective ~ To establish a rat model of hyperuricemia, and explore the possible secondary
cardiovascular disease that could be induced by hyperuricemia in the model rats. Methods 32 male SD rats were randomly
divided into control group ( Group C), potassium oxonate model group ( Group M1), potassium oxonate combined with
high-sugar model group ( Group M2) , potassium oxonate combined with yeast extract feed model group ( Group M3) , 8 rats
were treated in each group for 3 weeks. At the end of the experiment, the serum levels of uric acid (UA), blood urea
nitrogen, creatinine, insulin (INS), blood glucose ( GLU) and triglyceride (TG) were measured, and histopathological
examination of liver, renal, and heart tissue was performed. Results Compared with the control group, a significant
increase in serum levels of UA ( P<0.01) and the number of rats showing renal lesions was found in the experimental group
(3/8, 37.5%) after oral administration of potassium oxonate at a dose of 750 mg/kg, combined with yeast extract feed
(Group M3). Also, the changes in GLU, INS, TG and the histopathology of heart tissue (3/8, 37.5%) suggesting that
rats in this group had secondary cardiovascular alterations. Conclusions Compared with the basic potassium oxonate
model, the model of potassium oxonate combined with yeast extract feed is more suitable for the study of rat chronic

hyperuricemia, accompanied by glucose metabolic impairment. It can also be used in rat models to establish mutual
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intervention mechanisms between hyperuricemia and cardiovascular disorders, and be applied in comprehensive preclinical

pharmacodynamic evaluation of therapeutic drugs for hyperuricemia.
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Table 1 Changes in body weight of the 4 groups of rats at different times (g,x s, n=8)

251 0K 3K 7K 11K 15K 18 K 21 K
Groups Day 0 Day 3 Day 7 Day 11 Day 15 Day 18 Day 21
C 2 Group C 214.6+7.6 246.0+8.7 269.0+11.6 293.3+14.7 313.5+12.5 325.3+12.8 338.8+15.6
M1 21 Group M1 212.2+9.4 246.2+18.7 267.2+21.8 291. 6+30. 6 307.2+37.6 316.4+38.8 321.6+45. 1
M2 24 Group M2 214.0+9.6 238.2+10.4 264.4+16.9 296.2+18.9 320. 6+20. 5 330.8+22.3 338.8+21.9
M3 ZH Group M3 210.8+9.2 256.0+17.0 270.4+5.2 292.4+2.7 318.4+4.8 324.3+5.0 332.0+8.2
F2 4 AREAFEE BRI (pmol/L,% + s, n=8)
Table 2 Uric acid levels of the 4 groups of rats at different times (pumol/L,x +s, n=8)
il 0K 7K 14 K 21 R
Groups Day 0 Day 7 Day 14 Day 21
C 41 Group C 99.5+0.7 91.8+16.4 85.6+10.1 88.0+14.1
M1 2 Group M1 93.5+13. 4 160. 0+£55.7 " 151.0+17.9™ 255.0+61.1"
M2 4 Group M2 100. 1£12.7 134.6+10.4~ 186.4+36.3 " 265.0+32.4™
M3 4 Group M3 95.5+£12.0 187.6+37.2* 232.6+27.8" 254. 6+23.7"

TR L, "P<0. 05, **P<0. 01,
Note. Compared with the control group, “P<0. 05, *P<0.01.

R34 AR E S E] B WU K- (pumol/L,x + s, n=8)

Table 3  Creatinine levels of the 4 groups of rats at different times (wmol/L,x +s, n=8)

il 0K 7K 14 K 21 K
Groups Day 0 Day 7 Day 14 Day 21
C 41 Group C 29.9+5.7 27.5+3.7 25.3+2.8 27.5+0.4
M1 4 Group M1 24.5+2.7 26.2+4.2 26.6+3.5 28.1+2.5
M2 4 Group M2 28.5+5.7 21.6+2.0 22.9+2.2 27.7+1.1
M3 4 Group M3 22.9+1.8 23.1+3.2 25.1£5.5 23.9+1.4

x4 4 HAREARBAEREEAKF (mmol/L,x £ 5, n=8)
Table 4 Blood urea nitrogen levels of the 4 groups of rats at different times (mmol/L,x £ s, n=8)

Rl (UPS TR 14 K 21 K

Groups Day 0 Day 7 Day 14 Day 21
C 4 Group C 5.9+0.7 6.9+0.6 5.9x0.6 6.4+0.5
M1 4 Group M1 5.4+0.6 6.7+0.7 6.1+0.4 6.1+0.3
M2 4 Group M2 6.6+2.0 6.2+0.7 6.1+0.9 5.8+0.5
M3 2 Group M3 5.5+0.5 7.3+0.3 6.1+0.4 6.5+0.7
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Table 5 Comparison of blood glucose and blood lipid related serum indexes in the 4 groups of rats at the end of the experiment (x = s, n=8)

151 Groups GLU ( mmol/L) INS( pmol/L) TG ( mmol/L) LDL-C( mmol/L)
C #H Group C 9.4+0.3 3.5+0.2 0.41+0. 1 0.30.01
M1 4 Group M1 10.621. 4 2.9+0. 4 0.5320. 1 0.30. 05
M2 4 Group M2 12.2+0.9 2.7£0.3* 0.78+0.2* 1.8+0. 47
M3 4 Group M3 11.8+0.9 2.8+0.2" 0.67+0.2* 0.30.05
L A HR A g, *P<0. 05, **P<0.01,
Note. Compared with the control group, “P<0. 05, **P<0. 01.
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Note. The black arrows point to the renal tubules and their epithelial cell lesions.

Figure 1 Comparison of the pathological changes of renal tissues in each group of rats ( HE staining)
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Note. The black arrows point to the hepatocyte lesions.

Figure 2 Comparison of the pathological changes of liver tissues in each group of the rats ( HE staining)
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Note. The black arrow points to the myocardial fiber lesion.

Figure 3 Comparison of the pathological changes of heart tissues in each group of the rats (HE staining)
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