
Rat models for hyperuricemia

833	 Int J Clin Exp Med 2018;11(2):830-839

Figure 1. Hematoxylin & Eosin stains of kidney sections. A: Images from control and 3 model groups (i.e. model 
I, model II and model III) under × 400 magnification. Tubulointerstitium appeared normal in control and model III 
rats, while prominent injuries including severe inflammatory cell infiltration, vascular congestion, interstitial fibrosis 
and crystalline-type deposit were shown in model I and II. Kidney stones were indicated by arrows. B: Images from 
all groups under × 200 magnification. In model I and II, the injuries were appreciably attenuated by allopurinol, 
whereas benzbromarone had no such effects. 
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sium alone was not observed 
at any time point.

For all 3 models, the level of 
UA decreased after treatment 
with allopurinol compared wi- 
th corresponding model gro- 
ups at any time point from day 
15 to day 45 (P<0.05, Figure 
2A and Table 4). Meanwhile, 
the percentage of decrease  
in UA was gradually increased 
over time. Allopurinol also in- 
duced decreases in serum Cr 
and UN levels in model I and  
II (P<0.05, Figure 2B, 2C and 
Table 5), whereas only the de- 
crease of UN levels was sh- 
owed in model III (P<0.05). 
There was no significant dif-
ference in treatment with ben-
zbromarone in attenuating the 
increase in UA levels in model 
I and II (P>0.05), and the UA 
levels was not attenuated un- 
til day 45 in model III (Figure 
2A and Table 4). There was 
likewise no significant differ-
ence in treatment with benz-
bromarone in both UN and Cr 
responses among the three 
model groups (P>0.05, Figure 
2B, 2C and Table 5).

Discussion

Uric acid in most mammalian 
species is converted to allan-
toin by uricase, which is lack-
ing in the higher apes and 
human [13]. Hence, inhibitors 
of the uricase (e.g. oxonic ac- 
id) [14], and precursors of uric 
acid (e.g. adenine) [15] have 
generally been adopted as 
modelling agents for animal 
hyperuricemia, while transge- 
nic rat [16] and fructose [17] 
have also been employed. Pre- 
vious studies on animal hyper-
uricemia models showed that  
daily ingestion of uricase inhi- 
bitors and precursors of uric 
acid may lead to morphologi-
cal alter in renal structure as- 

Figure 2. Time courses of responses for different treatments in hyperurice-
mic rats. The response of (A) serum uric acid levels, (B) serum creatinine 
levels, and (C) serum urea nitrogen levels for 45 days. Notes: I, model I; 
II, model II; III, model III; M, model control; (A) allopurinol; (B) benzbroma-
rone. ▲▲Significantly different from the control value at the levels of P<0.01. 
*,**Significantly different from the corresponding model value at the levels 
of P<0.05, P<0.01, respectively.


