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Abstract: Objective To establish stable and efficient rat model of hyperuricemia complicated with renal injury by
long—term administration. Methods Forty—eight male SD rats were randomly divided into normal control group,
potassium oxonate group, adenine group, potassium oxonate + adenine group, yeast extract + potassium oxonate
group and yeast extract + adenine group, with 8 rats in each group. Above groups were given 5% of sodium
carboxymethylcellulose 2 mL/d by gavage, potassium oxonate 250 mg-kg™" +d™' by gavage, adenine 200 mg-kg'-

d™' by gavage, potassium oxonate 250 mg - kg™' + d”' combined with adenine 200 mg - kg '+ d™' by gavage, yeast
extract 15 g-kg™'+d™' combined with potassium oxonate 250 mg-kg '+ d™' by gavage and yeast extract 15 g-kg ™'+ d”'
combined with adenine 200 mg-kg'-d™' by gavage, respectively. After 4 weeks of continuous intervention, serum
uric acid, urea nitrogen and creatinine were detected, and hematoxylin—eosin staining was used to evaluate the

renal pathological changes. Results After 4 weeks of modelling, serum uric acid, urea nitrogen and creatinine
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values in all modeling groups were significantly higher than those of in the normal control group (P < 0.05). The

effect was most pronounced in the potassium oxonate + adenine group. In each model group, there was an

accumulation of sodium urate crystals in the renal tissue, with severe peritubular inflammatory cell infiltration and

marked cytoplasmic vacuolation of the epithelial cells. Conclusion A 4-week treatment of potassium oxonate,

adenine and yeast extract is effective for establishing a stable and efficient animal model of hyperuricaemia.

Keywords: hyperuricemia; renal injury; animal model; rats
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1.1 XEzh¥ 48 H SPF 9 If M SD (Sprague—
Dawley) KE, (5+1) 8, AFHE (160 + 10)g,
W ) AR A B2 S Bl ) G [SCXK () 2018
0002], SEERShYIMRFE T M H B 245 KEF R 2E IR
[X. SPF 2% 54 5256 H 0 [SYXK () 2018-0085],  Ft
AR AR Y 5% [ [ 5 T AR ST e (NTH) % A ) 552
55 == 2 ) 4 2R AE 45 # (8th Edition, 2011,
ISBN 10: 0-309-15400-6) 47, Z3LH FEE M
BE T A B 2R A B ) S B AR B A R (RS
20200717002) . Mo 5EiA SR, MFEEN 12 h i
WAGEFRIEE , IR E LR ERE 22 ~ 26 °C, TR 50%~
60%, SN A HFEEFITOK.

1.2 ERAGY. KFIE5NE AR (potassium
oxonate) (L%E@M‘ﬁiﬂﬁﬂﬁiﬁlﬁé}ﬁl , ﬁlﬁ%:
C11528491); HEMEI4 (adenine ) (1 HFIE 24 PR
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EAEHARAGRTEAF, it 2665431-02) ;
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1.3 S ESER HWENERSREEE,
48 H SD K AR T f BlbL o 6 41, BV IE % IR
. EERREPAL . BRVERS L | AR R B+ R RS
. EEREE AR LA R + BRI A,
8, A AU R AHE B O X T, HEH
T 5% 35 W L 27 4 2 4l (CMC—Na) i 7 IE
il o ERLE, IEH X R4 45T CMC-Na 2 mL-d”!
HEE, FRMRAAA T A RIRET 250 mg- kg -d '
B, BRUEPSZH 25T PRIERS 200 mg-kg ' -d ' HEH , %A
I8 T2 0 + R W I8 21 25 7 SR VR TR 411 250 mg - kg™ - d!
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WEPR PN 45 T IEREE 15 g- kg ' - d7 5 AR R B
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0.05 2= A gt rE Lo

2 %R
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BIA PR, WS 0 JH, AR RUA R S ICH B
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Table 1 Comparison of body mass of rats in various groups (x£s, g)
21 51 RAE(H) AR 0 JH] TERLES 1] TR 2 4] HEALES 3 ] T AR 4 %]
NCpoyiGE| 8 163 +5 188 = 11 230+ 16 264 + 13 300 + 17
SRR BN 8 1676 201 + 779 255 + 672 285 + 13%2% 313 + 167%¢
JiRIEing 20 8 164 +9 183 +10 216 + 20 259 + 25 284 + 29
AR+ IR IR 2] 8 164 =7 181+ 10 214 + 16 249 + 11 291 + 12
TR + SR R R AN 2 8 169 + 6 213 +9"2¢ 269 + 16727 305 + 267 336 + 25"
TERLH + IR 4 8 163 +7 202+ 9" 245+ 15" 296+ 18" 323 + 23"

DOP<0.05, HIEWHXRALLE; @P<0.05, SRS ; GP<0.05, SEERE + BRIEMSA i

2.2 BEAAXRMBREEKFILE 15014 G
BOSRER, SIER XA R, B i gl iy R
FRAE XY i & THE (P < 0.05), Hidr, SRIREN+ 1R
L 2 PR R [ e i (P < 0.05) . TESREE 48, R
MR A 2 (%) PR I {1 J0 38 v T i XTI . AR R A
A TR+ SR R R L A TR+ BRSNS 4 (P <
0.05) o % I R 24 B FH i B0 5 40 8 R P Ay o 5 IR
PR M A TSR A . FARZE R L3R 2,

2.3 BAKXKRMBRERKFELRE EibEki4E
J&, HIEF XTI g, BT A bR 3R A E
PR EFE (P <0.05), Hrp, SRR+ RS
PR 2R Bt (P < 0.05), JRIEEM 2 H K (P <
0.05) o % B J W24 BALFH i E0C 5 4 8 T B A4 o o Ik
P I RE AR AR A, FLARZE IR LR 3,

2.4 VAXRMBAEFKFELLE 1645
Firp, SIER XTI g, T d A ) LI AT

F2 BEAXRIMBREATELLE

Table 2 Comparison of serum uric acid level of rats in various groups

(x+s, pmol-L")

413 RA(R)  BEEE0A 1 A 2 4] TR 3 JH] TEREE 4 4]

TEH %R 8 7836 £11.23  94.63 + 18.63 105.16 = 23.24 104.63 + 18.68 118.36 + 15.74
FIRIRHZH 8 72.58 £10.96 131.72 +24.96" 152.22 +26.09” 159.13 +21.27% 157.41 +23.59"

I I s £ 8 75.33 £13.20 148.94 +26.31" 167.78 = 32.31% 170.20 + 28.56™° 184.37 + 32.627%%%
SE R TR+ R I 2 8 79.56 + 12.38 193.38 = 38.07"2%%% 22345 + 40.13"2%%% 249,52 + 39.34"2°9% 253 68 + 45,1224
TREREE A R IR 2 8 7311+ 11.72 140.84 +29.19” 159.85 +27.42" 165.18 = 27.32" 162.91 = 25.64"
TREREE + RS 4 8 76.40 £13.08 139.78 +37.12" 153.71 = 31.69" 157.45 2039 142.50 = 28.53"

DOP<0.05, HIEWXTIRYILH; QP <0.05, SEEMRALHE; OP<0.05, SIREKHHE; @P<0.05, S

T+ARRAALILE; GP<0.05, SEEREFF+IRES AL AL
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Table 3 Comparison of serum urea nitrogen level of rats in various groups

(x +s, mmol-L™")

2151 AR rSBEE 0 HAs 1% TELES 2 JA] TR 3 A AR 4 7]

IEH X A4 8 431+0.81 4.88x0.73 479 £ 0.69 4.82 +0.89 524 +0.71
EaNSiviEEl 8 4.14+0.69 4.67+0.89 493 +1.29 631 +1.17" 7.89 +1.59”

N 4 2 8 4192092 5.87+1.09 8.32+2.117 9.97 +2.36" 10.57 +2.55729%
SRR B+ R I 2 8 440+0094 7.61 £0.83"2%% 930 +2.34"200% 1143 +£2,69"29Y% 12,57 +2.86"20F
PR B + S R TR 41 8 4.06+0.56 534+1.13 8.69 + 1.42"% 9.08 £2.61"% 10.91 +2.38"2

P B+ RS 24 8 3.96+0.78 5.01=+1.04 8.74 + 1.89"2 9.45 £ 2.06™% 10.50 + 2.80™2

DOP<0.05, HIEWXTBALLE; @P<0.05, SEBRMALE; @P<0.05, SIRESHLE; @P<0.05, S

H+ARRIA I QP <0.05, SRR +HIRES L

HEEMTIE (P <0.05), Ho, SRR+
W& 2 14 LIS (B 55 75 (P < 0.05) o 3 B it I B &
S R TR AP A A 1 DR R IR A R QR ey, LA
R4,

2.5 BAKXKREBALAKREZRIALLE F1A
IREESR /R . IE 3 X R AL B LS M 52 6, B eI
G2, dIZ1RMDCE R, ANULTE i ik 3L

G5 AR S EAL A, Rl 2 R RS 45
SR T P + R R 2 U A/ 3R AT W) S 65 ot IR AR
RS CE  HE Y85 R R . IE# 0 R4S
HELHREEM LS, B/MESIER, LR, &
SERARUR S A A A B TR /ME RS
ANFEI L B [ R B R TR A R 4 AR R
B, Hr, BRI 5 R R + BRI A

x4 BHEKRRIMFNEKFELLER

Table 4 Comparison of serum creatinine of rats in various groups (x5, wmol-L™")

415 FAE(R)  @EBesol g1 RS 2 8] TSR 3 A LR 4 4]
NRCooyiEil 8 30.86 + 12.33  30.88 = 10.06 31.23 +13.78 33.63 + 18.68 34.25 + 15.74
SRR 8 2078 £ 11.57 4543 + 14.56" 52.14 + 18.09" 58.08 + 17.25"% 60.36 + 16.75"
RIS 2 8 33.64 + 13.26  42.69 = 16.25" 56.78 +32.31" 57.30 + 28.56"" 59.84 +22.62"
SRR+ RIS 2 8 30.70 £ 1131 55.38 + 18.87"%%%%  63.89 + 20.24"*%%%  66.52 + 19.34"2%9% 67,68 + 25.3072%4%
TR BRRFY + A R IR 8 2947 £8.43  47.84 +19.23" 53.69 + 17.94° 50.58 + 12.30” 54.53 + 14.647

PR REE + IR IEERS 20 8 30.94+9.74 4855+ 17.58" 55.97 +12.28" 57.25 1539 53.50 = 17.53"

DP <0.05, HIE#HXRA LA ; @P <005, SARRMAIILE; GOP<0.05, SHELLLE; @P<0.05, Sk
B+ A BT L ; P <0.05, SRR+ e g

WO d R
TE: BOFELR R E/ME s LLOFRR R IR A AR
E1 KAKXKRBHEXE(A)RHELERFIE(B, x200) RILLE
Figure 1 Comparison of kidney(A) and HE staining pathological features(B, x200)of rats in various groups
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R R 3l X 3 R 8 1 5T G B Y 80 1 224 ST
RAFHECT FE MUY, I, PRI IAE ) 32
B R AE A 2 105 PR R ER (serum urate ) ¥R B 5 T
408 pmol/L H. pH {H & T 7.4 Bl il LATE 1 2040 PR 152
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B RN (550 i 18 s e A R HE AN 2 R,
{5 PRER INUAE () & A 2 2 FPisfs, it £
FHEHBERS o 70% A A 13 PR IR IAE £8 35 R HE
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PR LA 2 A Y 2 S A

T (e PRI IMAE B A 8 3 B3 ) 2 il Aok
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AFERENE o WAty S5l SRR AT 15 10 d it
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BF 3 A EAREIME I g 2, IS RREER 1 JIT46
AMUEIEF M IRAA B F 25, mHSHRER
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