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Establishment of a hyperuricemia mouse model with renal damage

PEI Yixue, LIU Yongjie, ZHANG Di, LIU Dejun, XU Lingyun "
(School of Biology and Pharmaceutical Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

[ Abstract]  Objective To provide a pathological model for the screening and study of drugs for the treatment of
hyperuricemic nephropathy by establishing a reasonable and stable mouse model with hyperuricemic kidney injury.
Methods By administering one, two, or three of five drugs, oteracil potassium, hypoxanthine, adenine, ethambutol, and
yeast extract, a model was established with hyperuricemia renal injury in KM mice, at different modeling times by using
different modeling doses and modeling methods. The changes in serum uric acid, urea nitrogen, creatinine, liver xanthine
oxidase (XOD), and adenosine deaminase ( ADA) activity were determined, and the variations in weight of each group
were analyzed. Results Compared with the normal group, the serum uric acid level and urea nitrogen level in the mice
significantly increased (P < 0.01) in the group with 1-day combination medication of hypoxanthine and oteracil potassium,
the renal tubular type was abundantly observed in renal cortex, and salt crystals were abundantly observed in renal medulla.

The serum uric acid level and urea nitrogen level in the mice increased significantly (P < 0.01), and liver XOD activity
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decreased (P < 0.05) in the group with 7-day combination medication of hypoxanthine, ethambutol, and oteracil
potassium, and eosinophilic insoluble proteins were found in some of the proximal tubules of the renal cortex. The serum
uric acid level, urea nitrogen level, and creatinine level in the mice significantly increased (P < 0.01) in the group with
14-day combined medication of yeast exiract and oteracil potassium and the group with 14-day combined medication of yeast
extract, adenine, and oteracil potassium. Renal tubular epithelial cells fell off in the renal cortex, and eosinophilic
insoluble proteins were visible in some of the proximal tubules of the mice in the group with combined medication of yeast
extract and oteracil potassium. Salt crystals were abundantly observed in the renal medulla of the mice in the group with
combined medication of yeast extract, adenine, and oteracil potassium. The body weight of the yeast extract and oteracil
potassium group increased faster than that of the yeast exiract, adenine, and oteracil potassium group, with a significant
difference between their body weights (P < 0.05). Conclusions Compared with other modeling method , the mouse
model with hyperuricemic renal damage induced by the combined medication of yeast extract and oteracil potassium was
more stable and its establishment had no significant effect on the body weight of the mice. Therefore, it is more suitable to

use yeast extract combined with oteracil potassium once a day for 14 days to establish a mouse model of hyperuricemia renal

damage.
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Table 1 Test groups and the different schemes of animal modeling

TG AE A7 AR [ mg/ (kg-d) ] KK &G
e Modeling methods and doses of modeling agents B A E] (b
e 13 . . e
. AR R R A . n Time of taking blood
Days of modeling Groups . KB ZWTE B RERLES .
Oteracil after making the
) Hypoxanthine Ethambutol Adenine Yeast extract 1
potassium ast model
IEHA T o o o o o 1
Normal group 1
B A 2
L 44 2 400 (i — — — — 1
PR Model group A (ip)
Single-day K B 41
.. X RIE B 2
administration 4 i — — — — 2
Model group B 00 Cip)
Bl C 4
300 (i 500 (sc — — — 1
Model group C (ip) (s)
EHAT o o o o - !
. Normal group Il
T B D 41
7-day consecutive 200 (sc) 600 (ig) 250 (ig) — — 1
. Model group D
modeling -
SR E 4
— — 2 i 1 i — 1
Model group E 30 (ig) 00 Cig)
EFA . . . . . I
o Normal group I
FEk 14 d 1 F 41
14-day consecutive 300 (ip) — — — 30 000 (ig) 1
. Model group F
modeling
B G 4
® il 300 (ip) — — 100 (ig) 30 000 (ig) 1

Model group G

TE:“ig” FORMEH ; “ip” FORMIETE S 5 “ se” FR BCTF ST,

Note. “ig” means intragastric administration; “ip” means intraperitoneal injection; and “sc” means hypodermic injection.
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Table 2 Changes in serum uric acid, urea nitrogen, and creatinine of the mice in each group after single modeling

ZH 5 M35 PR R ( mg/ L) JRZ Z (mmol/L) HLEF ( mol/L)
Groups Serum uric acid Urea nitrogen Creatinine
-84
B 32.26 +3.67 7.69x1.22 125.53 £22. 04
Normal group 1
R A 4
Bl A 4 37.40 £5.86 7.62 +1.34 120. 56 +22. 66
Model group A
B 4
BUB4 44.79 +9. 64 6.97 +1.08 115.51 +24.43
Model group B
i C 2
# i 104. 20 +38.00% 9.46 = 1. 65" 127.78 +34.38

Model group C

TE: SIEWA L L, "P< 0.05,"P < 0.01,
Note. Compared with the normal group 1 ,#P < 0.05,*P < 0.01.

R3HELLT dEREA LN BT IRIR KRR B SIUEKFEAEI (2 5, n=10)

Table 3 Changes in serum uric acid, urea nitrogen, and creatinine of the mice in each group after 7-day consecutive modeling

ZH 5 1ML 77 PRI mg/L) JRZ A (mmol/L) AILAET ( wmol /L)
Groups Serum uric acid Urea nitrogen Creatinine
Y
ERAT 29.17 £3.76 5.80+1.11 123.32 £8.23
Normal group I
LRl D ¢
BUR D 41 100. 89 +8. 30% 9.95 +1.53% 107.26 +7.58
Model group D
B E 2

25.19 £3.02 .58 £2.29% 115.56 +23.
Model group E 5.19 £3 10.58 £2.29 5.56 +23.38

T SIERWALTEE, P < 0.05,%P < 0.01,
Note. Compared with the normal group 1 ,#P < 0.05,*P < 0.01.
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< 0.05),fH ADA {EPETFE A B, 25 B EE A i, A F 24 BAY G 241/ BUIFAE XOD F1
(P> 0.05);#78 E A0 HAE XOD 1 ADA 3625 ADA {EHEZEF LR EE(P > 0.05),
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Table 4 Changes in serum uric acid, urea nitrogen, and creatinine of the mice in each group after 14-day consecutive modeling

4 M35 JRAR (mg/T.) JRZE A (mmol/L) LI ( pmol/L)
Groups Serum uric acid Urea nitrogen Creatinine
WM
w4l 26.64 £3.37 5.63 £0.82 101.25 +14. 82
Normal group Il
S F 2
& 87.06 17. 00" 13.00 = 1. 87* 131.50 = 14. 92*
Model group F
A G 4
iy i 81.70 +10. 06 11.84 +1.57% 120. 63 +10. 50%

Model group G
TE: SIEWAM L, "P < 0.05,"P< 0.01,
Note. Compared with the normal group II,*P < 0.05,*P < 0.01.
RS PUTERLS L/ BUTIE SRS S B R IO B B O ( x £ 5, n =10)

Table 5 Changes in liver xanthine oxidase activity and adenosine deaminase activity of the mice in each group after single modeling

20 51 XOD &M (U/g prot) ADA %% (U/mg prot)
Groups XOD activity ADA activity
Y
E#A ] 23.14 £3.01 29.24 £9.41
Normal group |
T A 4
26.20 +4. 82 28.10 £8.2
Model group A 6.20£4.8 8.10+8.25
5iE B 4
BRAB 4 27.36 £4.63 31.51 £10.42
Model group B
L C 4
BAc 4 25.26 £4.89 32.38+7.35

Model group C

RO LT d i BEAS AL/ U IE S RN AL R I = S AL A DL« 25, n=10)
Table 6 Changes in liver xanthine oxidase activity and adenosine deaminase activity of the mice in

each group after 7-day consecutive modeling

2H 5 XOD {4 (U/g prot) ADA 1% ( U/mg prot)
Groups XOD activity ADA activity
o
AL 33.47 £3.72 33.25 £8.66
Normal group I
KA D 24 4
.58 £3. 33.49 £13.33
Model group D 21,58 £3.62 *
TR R 4
P E 2 30.91£12.59 36.41 £12.33

Model group E

W HIERA LA, *P < 0.05,
Note. Compared with the normal group II ,*P < 0. 05.

RTOEZE 14 dERS LN BUITE BRSSO B S LA L (x £ 5, n=10)

Table 7 Changes in liver xanthine oxidase activity and adenosine deaminase activity of the mice in

each group after 14-day consecutive modeling

ZH 5 XOD i (U/g prot) ADA 75 4% (U/mg prot)
Groups XOD activity ADA activity
Y
R 20.39 +5. 67 46.01 £10.27
Normal group I
B F 2
20.53 +1.71 .99 +7.
Model group F 0.53 £1.7 37.99 +7.86
RO G 4

23.22 +3.30 40.78 +5.64
Model group G * *
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Ha IEWALE R b IEW AR/ o B C 41 S5 d AR C AL BRI s o R D 41 B2 5T £ D 415 B
S g BT B A1 R0 h o AR AL RE T AR F AL R AR F AL R kAR G AL R R G AL
VST, M OFTRARRIERRE ARV 1 20O kR 7R SR 2645 i B ORS8RI B B MK e 5 3 (9 Sk
TR /NS B B AU A s S (T SR AR R L 40 R, BNV ok B BT S 38R BNV R AR B AR 25 (A
SR B /ANVE R . AR =50 pm,
B3 A4/ ISR BCE (HE B, x 200)
Note. a: Renal medulla in normal group. b: Renal tubule in normal group. c: Renal cortex in model group C. d: Renal
medulla in model group C. e: Renal cortex in model group D. f: Renal medulla in model group D. g: Renal cortex in model
group E. h: Renal medulla in model group E. i: Renal cortex in model group F. j: Renal medulla in model group F. k:
Renal cortex in model group G. 1. Renal medulla in model group G. Black arrow indicates eosinophilic insoluble protein.
Red arrow indicates salt crystal. Blue arrow indicates renal tubular epithelial cell edema. Yellow arrow indicates renal tubular
epithelial cell necrosis. Green arrow indicates nuclear pyknosis and fragmentation, and tubular dilation. Orange arrow
indicates renal tubular cells with nuclear fragmentation. Purple arrow indicates renal tubular epithelial cell shedding. Bars =
50 pm.
Figure 3  Pathological changes of the renal tissues of the mice in each group. HE staining
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B D ReR E TR o A R I | i A7)
AT HARWF IR /N R AT i A, PR i ik
WA 600 mg/kg HIERE S 5 M T B
FAE R R A TR 7 d, 45 5 2 B/ UL 75 DR 12
R ROKSF- 20 5 T 8, 4 200 B2 A A % B
T R /N PO AT DL g R AN VA PR B 1, B ARy Tk B
% 1 1N R e DRI I P 5 0 3, (E A A v/ N B
JHFIE XOD 37 Mt 2 A1, A SOk 4 8 )k XOD
TR A B 13 P XOD JE M ThE e ik %
R XOD A3 2484k, 3 73 7 [ Bsp 0 1 35 v
XOD it A E T N BUS HORESAE, (R E
TCH 5 BTG TR 2 P T e 5 4 P 0 o) /N 3
PRIR , S350 2480, DGR FH 2 e T B 3 B4
A e DRI I B 5 2 16 AR A A LA

AR 30 ¢/kg BEEET + 300 mg/kg AR
FRENEE 5 30 o/ke BERER + 100 mg/kg IRIERS +
300 mg/kg AR FIIE FHIESE 14 d AR, 45 R KW
/NS RER R R A WL K2 B o s, B
AV HL A K B RE T + SR TR 0 B 41 ' /N
LR AL 530 il /N P AT LB R VAN T
PERE T BEREFY + MRS + SR R 1 I06 A 41/ BV
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