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[ Abstract] Objective To explore the effect of yeast and adenine administration in different doses and different
duration on the establishment of rat models of gouty nephropathy. Methods Fifty-seven healthy male 2 months old Dawley
rats (220 - 250 g) were used in this study. The rats of model groups were gavaged with 15 g/kg yeast and 50 mg/kg or 100
mg/kg adenine, for different number of days. The kidney hypertrophy index, kidney function, urine indexes, liver xanthine
oxidase activity, N-acetyl-B-D-glucosaminidase (NAG) content in the renal cortex, and the renal histology were detected.

The pathological changes of renal tissue were examined along with detection of the expression of NGAL, OAT1 and TIMP-1
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by immunohistochemical staining. Results The renal pathological changes were more obvious with the increasing yeast and
adenine doses and time of modeling. Compared with the normal group, the renal histological changes in the group
administered with 100 mg/kg adenine and 15 g/kg yeast for 8 days showed apparent inflammatory cell infiltration and
swelling of tubular epithelial cells, but there was not destruction of renal tubules and glomerular structures, showing a
significant difference between the model and normal groups (P < 0.01). Compared with that of the normal control group,
kidney function was significantly decreased in the model groups A, B, E, and F (P < 0.01). Compared with the normal
control group, the 24 h urine volume and content of urinary protein were significantly increased in the model groups A, B,
E, and F (P <0.01), and the expressions of protein OAT1 were significantly reduced in the renal tubules, while
expressions of NGA, TIMP-1 were increased in the model group E (P <0.01). Conclusions Administration of adenine
at a dose of 100 mg/kg and yeast at 15 g/kg for 8 days is an ideal procedure for the establishment of a rat model of gouty

nephropathy. The renal alterations of this rat model of gouty nephropathy are affected by the changes of expressions of

NGAL, TIMP-1 and OAT1 protein expressions.
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Tab.1 Test grouping and the different schemes of animal modeling
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Kidney hypertrophy index
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Note: Compared with the normal control group, * P <0.05, P <0.01.

Fig.1 Comparison of kidney hypertrophy indexes in all groups

R2 BAREE P KIEELE (v +5)
Tab.2 Comparison of kidney hypertrophy
indexes (KHI) in all groups(x + )

2151 % RN ORI B E PE
Groups Cases Mean value of KHI P value
908
IR 9 6. 7924 +0.7457
Normal control group
HERL A A ”
Model group A 6 15.8595 +1.9772 0. 000
BiFl B 4 .
12 . +1. - 0. 000
Model group B 11.7187 £1.7937
0
mEcH 6 7.4518 +0. 7086 0. 448
Model group C
AL D 4
B i 6 8.1745 +1.7329 0.115
Model group D
BB E 4
12 . £2. o 0. 006
Model group E 8.8571 £2. 1587
HI F 4 y
B i 6 9.7396 +1. 1655 ™ 0. 001

Model group F

T HIEHM AL, * P<0.05, *P<0.01
Note; Compared with the normal group, * P <0.05, P <0.01.
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Tab.3 Comparison of kidney function indexes in all rat groups(x = s)

4151 ML PR AR (mmol /1) JRZ % (mmol/L) L7 WLAT ( wmol /1)
Groups Serum uric acid Urea nitrogen Serum creatinine
S e AE Y
IE X SR 40.83 +15.82 6.19 +0.59 26.33 +4. 67
Normal control
HRLA 4] .
B 148.42 +29.30 ™ 31.22 +£2.07 ™ 105.43 +27.51 ™
Model A
B B 21
Model B 75.17 £25. 18 27.53 £2.81 54.16 £19.76
A C 4
44,86 +4. 84 10 1. 29.74 £4.
Model C 86 +4.8 7.10 £1.38 9.74 £4.79
AL D 2H
Model D 47.79 £8. 16 7.74 +1. 40 30. 60 +3. 95
KR E M . -
Model E 63.74 £8. 19 19.26 £2.97 42.09 £9. 17
R F 4 .
B il 67.41 +6.88 " 20.55 £4.33 ™ 47.18 £5.92 ™
Model F

T SIEF A HAMLIL, © P <0.05, "P<0.01,
Note ; Compared with the normal group, * P <0.05, “P <0.01.
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Tab.4 Comparison of urine indexes in all rat groups(x £ s)

2H 51 24 h JR#E(mlL) JR pH {i 24 h JREE 5 & (mg/L)
Groups 24 h urine volume( mL) pH value of urine 24 h urine protein content( mg/L)
N IR 4
LEW X1 A 11.08 +£3.34 9.24 +0.13 110. 63 £42.27
Normal control group
R A 2 .
29.25+5.20™ 6.91 £0.63 ™ 435.15 £68.54 ™
Model group A
BiAI B 4
® i 27.17 +7.68 ™ 7.22 £0.94* 310.17 £125.23 ™
Model group B
R C 4
P c A 18.83 £2. 11" 7.84 £0.66 143.97 +34. 69
Model group C
AL D 4
B i 19.83 £6.34™ 7.86 £0.99 173. 86 +44. 19
Model group D
K E 4
BRAE 4 20.42 +6.66 ™ 7.23 £1.00* 246.05 £71.72*
Model group E
AL F 20
24.08 +4.63 ™ 7.178 £0.43* 260. 00 +49.77 **
ModelF group
TR S IEH AL, © P <0.05, P <0.01,

Note: Compared with the normal group, * P <0.05, “P <0.01.

RS SURRUIFME B A AL BEHE R LA (2 + 5)
Tab.5 Comparison of the liver xanthine oxidase

activity in all rat groups(x = s)

F6 BRI KT B-N- LI a8 H w11 il
NAG & (x £ 5)
Tab.6 Comparison of the NAG content in
renal cortex in all rat groups(x + s)

vl % NS i (pe/g)
Groups (Case) Xanthine content ( pg/g)
St R
B R 9 184. 02 +48. 22
Normal control group
FE A 2 .
6 .54 £51.96 ™
Model group A 324.54 £51.96
T B 4 "
12 -
Model group B 277. 15 £46. 45
I C 4
Ll . 6 213.73 £39.59
Model group C
B D £ .
Model group D 6 242.59 +20. 67
KR E 20 .
12 .32£52.26™
Model group E 268.32 +52.26
P F 4 -
6 .17 £21.307
Model group F 27117 £21.30
T HIEW XHRALMLE, © P <0.05, P <0.01,

Note: Compared with the normal group, * P <0.05, P <0.01.
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3.5 SHARSERNAG 2K

H 2 6 AT, 5 IE F X B4 K UM L, #5780 A
4 B4l E 4 F ARG R NAG & & F+ 5 W
(P <0.01) 58 D KRG K NAG &&=
(P<0.05) B8 C KRB &t NAG & &=A T

2153 %5 N-Z-B-D-#i & #li + ( U/ gprot ) )
Groups Cases NAG( U/ gprot) )
3 R

IR FRAL 159. 20 +28. 59
Normal control group
Bom A 41 .
Model group A 6 236. 41 +34.99
A B 41 -
Model group B 12 213.31 +£29. 10
R C 41
Model group € 6 168. 80 +35. 86
Hi#I D 20
6 . + . *
Model group D 203.50 £25. 64
R E 41
12 .30 £56. 64 **
Model group E 209. 30 +56. 64
SR F 2
BUrA 6 217.33 £29.72**

Model group F

T HIER R4, © P <0.05, *P<0.01,
Note: Compared with the normal control group, * P <0.05, *P <0.01.

B TG E L (P >0.05)
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FRUACREAY A 2] /0[] Jo o o] D B 3 A 2 1 i e 9=
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FEAY C 2l R BB IR B Jo v ] D /N ek R
RIS /INVE B ) 5 v I A8 DA R B /N RS 4 Fe .,
EIR AN

REA D 20 U IRy 3 DX 38k T U /N i
AR 5N I J 200 Mt ~F- A T i b T L 2R 1 A R
i I 151D e el [ R D WNE = 0 1S = T o (1 i s

FERY B 2H BB S /NS I e 400 e ek i, T A,
Jis o R AU 1 L B 20 R 5 M AN G, A5 R T 5K B
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REA T 4R BRI B /N R 20 B e B, 8 43
RAERA S, AT UL vb 48 M 40 i AN R A6 1Y b Rz 40 i
R A S A A A B A IR B[R] A A
A B A Ak T S5 HR R AL 8 A0 I
3.7.2.2  KREUENEH S s ik 45 5K Hod . th 1A

4 P& 5 A550, 16 IE F 6 REZH 2H b B R 2 AL
W&oy i NS B MK R BE A
NGAL, R E 415 /& I Rz 0 M a3 NGAL 11 3%
R = T IE R AR (P <0.01)

H L6 & 7 45560, 76 IE 4 B4l v, B k4l
V) /NG b R AR SRS B OATL 528 E
/NS LR AR T R 1 OAT (R IA W] A%
FIEH X (P <0.01)

L 8 Il 9 4560, 7 IE X B2 4l v, B k4l
L) A AR 238 43 B B /NG b R A i i R SR Gk
A TIMP-1, 8181 E 215 /NVE LR 240 i3 TIMP-1
A Ze Ik BH = T IE R X IRAL (P <0.01)

H1 & 7 IHL FEIEE AR B B 2] /AL
T ER A3 B B /NG R 2 338 NGAL  TIMP-1
BT E 41 U 8 11 NGAL TIMP-1 A {5 KT
IEHHL(P<0.01) ;#8 E 415 IE4 SR 8 1 OATI
B A EIA SAE T IE# 41(P <0.01)

4 it

B A 21 B 4\ F 4K BV Dhae SR W AE br 5
IEEX A KRR, 27 A B EHE (P <
0.01), #EAI A 41F0 B 41, @ dinf (i) fe K, B /hek
B /INER T, BRSNS R R IR ©
AN 3 O A R AR F 4K R AT A K T
R B /NG b B AR SE SR 3, B C 2
DA, 5IEH X IRA AL, 27 TFH 42 (P>
0.05) ,BLAL 4% AR F By 6 R KU B 95 25 9 14
R ATEM, B E 275 B DR, B AR KT8 R
5 IE R R B2 22 5 e it 27 S, FLYE B ks B AR
b F2ORENEZ BB ANERRZ 00, B
WS ARS8 H A5 25 T A P A AL PR AR
2 Ry A B ARL 198 A U AU B R R i A 4
SRR AL K FUE 4120 NGAL  TIMP-1 ik B i
IR R AL, B ALK BB 420 OATI (336 W BY
WAL FIE R AR,

RT PIUIREUE MR LA A5 R A (x £ 5)

Tab.7 Comparison of immunohistochemical changes of kidney tissues in the two rat groups(x + s)

5 HEtis # A AP (A 1H) B Fia s a1 Pk (A H) FEITUG o A A B -1 (A )
Groups NGAL (A1) OATI (A1) TIMP-1( A {#)
IEH 4
0.1776 + 0.001819 0.3654 + 0.004760 0.1725 + 0.002672
Normal control group
AL E H

Model E group 0.4119 + 0.004514

0.1869 + 0.003652" *

0.3668 + 0.003965 **

T HIER R4, P<0.05, *P<0.01,
Note: Compared with the normal control group, * P <0.05, **P <0.01.
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A. IE % 20 ( Normal control group) B. #i% A £ ( Model group A)  C. % B 20 ( Model group B)
D. #7 C 41(Model group C) E. #7 D 2 ( Model group D)  F. #%! E £ ( Model groupE)
G. HH F 4 ( Model Fgroup)

2 FAUREUE MR B AU (HE B, B =20 pwm)

Fig.2 The renal pathological changes in the rat groups. (HE staining, Bar =20 wm)
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'%/J\fik((}lomenﬂus,) , ' /N3 (Bowman capsule, BC) 3
2 PE(Macula densa, MD) , %7V (Rental tubule, RT) A. IE
#41(Normal control group) B. % A 2 ( Model group
A)C. K% B 2 (Model group B) D. #E%I C 4 ( Model
group C)  E. LI D 41 (Model group D) F. B E 44
(Model group E)  G. #55 F 41 (Model group F)

3 AR EEER A HUUE (HE B hr R
=20 pm)

Fig.3 The renal pathological changes in the rat

groups ( HE staining .Bar =20 wm)

TEH Xt {8 4H(Normal control group) HERIEZ (Model E group)

IEH % 84 ( Normal control group) — #5%) E 41 ( Model E group)
4 PIAIREE EAIZUNCAL B9k, (RAEALPRR =20 pm)
Fig.4 Expression of NGAL in the kidney tissue of the two rat groups, ( Immunohistochemical staining, Bar =20 pm)
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NGAL OAT1
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0.4+ 0.4 s
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< 02 A
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N
K
%0&
Groups
. Groups
5 WIZLREUEIE NGAL BIPERIBH A {HHEL
Fig.5 Comparison of kidney NGAL positive 7 PR REUENE OATL FHMEZR AN A (H LR

expression in the two rat groups Fig.7 Comparison of the kidney OAT1 positive

expression in the two rat groups

IEH X B2 (Normal control group) HAIE4H (Model group E )

IEHXFHRZH (Normal control group)  Hi%! E 2 (Model E group)
B6 PR RUE ELALT OATI 3RIE, (HEdifl, A7 =20 um)

Fig.6 Expression of kidney tissue OATI in the two rat groups. (Immunohistochemical staining, Bar =20 pum)

HEAIE4 Model E group

IEHXTIRZ] A E 4 (Model group E)
8  PHIALKRUEME4ILL TIMP-1 BRI, Sk (AR =20 pm)

Fig.8 Expression of TIMP-1 in the kidney tissues two rat groups. Immunohistochemical staining. Bar =20 wm.
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Fig.9 Comparison of TIMP-1 positive expression

in Ridoey tissues of the two rat groups
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