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Abstract: Hyperuricemia (HUA) is a common disease associated with the incidence and development of mul-
tiple complications such as gouty arthritis, type 2 diabetes, cardiovascular disease, functional liver and kid—
ney injuries. Long—term and stable induction is essential for HUA-associated complications in modeling ani—
mals. Unlike in human, common model animals express high levels of uricase that decompose uric acid to
soluble allantoin for renal excretion. This profile leads to insufficient daily exposure to high uric acid levels
during modeling period. Therefore, the model animal selection, induction method and high uric acid duration
are all causes that influence the observation of hyperuricemia—associated complications. Herein, the research
progress in modeling of long—term chronic HUA animals and evaluation of the associated complications is
reviewed. It mainly focuses on evaluation of current chemical inducers, selection of modeling animals and
influence of genetic intervention, in order to provide information for modeling method selection in long—term
chronic HUA research.
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Table 1 Commonly used chemical inducers for HUA and the modeling ability

Inducer Mechanism Route Model evaluation Reference
PO Uricase inhibitor that prevent UA converting to allantoin ig Unstable [10]

ip Stable, short duration [11~12]
HX Biosynthetic precursor of UA ig Stable, short duration, limited UA increasing [13]

ip Stable, short duration, limited UA increasing  [13~14]
AD Convert to 2,8—dihydroxyadenine, which disrupt renal function ig Stable, kidney toxicity [15~17]
EMB  Competition of excretion to reduce UA excretion ig Stable, compatible use with AD [18~19]
NA Competition of excretion to reduce UA excretion ig Stable, compatible use with HX [20~21]
FRU  Promote ATP depletion and enhance purine metabolism Drinking/feeding Limited UA increasing [22]
YE Increase XOD activity to promote UA synthesis ig/feeding Compatible use with other inducers [12, 23~24]

iE: UA, B ATP, Z 8RB A3, XOD, % 72h- 2L, ig, K ; ip, M EH .

Notes: UA, uric acid; ATP, adenosine triphosphate; XOD, xanthine oxidase; ig, intragastric administration; ip, intraperitoneal in—

jection.
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Table 2 Induction effects of combined chemical inducers on HUA-associated complications

Complication Species

Modeling method

Duration  Fold change Reference

Liver, kidney injury with gouty arthritis  SD rats 2% PO + 12% YE feeding 5 weeks 1.61 [32]
Kidney injury KM mice PO 200 mg/kg (ig) + AD 50 mg/kg (ig) 21 days 2.80 [33]
Kidney injury KM mice PO 300 mg/kg (ip) + HX 300 mg/kg (ig) 7 days 1.89 [34]
Kidney injury KM mice AD 100 mg/kg (ig) + EMB 250 mg/kg (ig) 6 weeks 2.45 [35]
Kidney injury KK-Ay mice PO 250 mg/kg (ip) + HX 300 mg/kg (ig) 8 weeks ~4.00 [36]
Myocardial injury KM mice AD 100 mg/kg (ig) + EMB 250 mg/kg (ig) 33 days ~3.50 [37]
Blood vessel injury SD rats PO 10 mg/kg (ip) + 10% YE feeding 36 days ~2.10 [38]
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Table 3 Effect of genetic intervention on blood uric acid level

Gene Species Fold change Survival status Reference
vox C57BL/6] 12.22 65% died within 4 weeks [47]
UoxX C57BL/6] 3.35 (male); 2.84 (female) About 40% die within 5 weeks; 40% live up to 63 weeks [48]
vox C57BL/6] 3.40 - [49]
URATI 129Sv 1.04 - [50]
GLUT9 C57BL/6], C57TBL6/N ~2.00 10% probability via hybridization, serious intra—fetal death [51]
Liver GLUT9 C57BL/6], C57BL6/N ~5.00 25% probability via hybridization [51]
Intestine GLUT9 C57BL/6] ~1.30 - [52]
GLUT9 C57BL6/N No differences - [53]
ABCG2 FVB ~1.40 - [54]
GLUT12 C57BL/6] ~1.30 - [45]
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