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A Comparative Study on the Establishment of Animal Models
of Chronic Renal Failure by Two Methods
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[Abstract] Objective To investigate the stability of the two kinds of rat models of chronic renal failure,
aiming to provide a basis for establishing a feasible and stable animal model of chronic renal failure. Methods  The
rat model of chronic renal failure was established by unilateral nephrectomy + adenine gavage + high—phosphorus
diet and high—phosphorus + adenine diet, respectively. Erythrocyte and hemoglobin levels, serum urea and
creatinine levels were detected at the end of modeling and 6 weeks after modeling, and histopathological
examinations of kidney and bone were performed. The tubulointerstitial fibrosis index (TBI) and the percentage of
collagen fiber area in renal tissue were calculated. Results At the end of modeling, compared with the normal
group, the erythrocyte and hemoglobin in the model group 1( unilateral nephrectomy + adenine gavage + high—

phosphorus) were significantly decreased( P < 0.05), the serum urea and creatinine were significantly increased( P
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< 0.05), TBI and the percentage of collagen fiber area in kidney tissue were slightly increased( P < 0.05), and the
femur lesions were significantly increased. 6 weeks after modeling, compared with the normal group, the
erythrocyte and hemoglobin in model group 1 showed a slight decrease (P < 0.05), while there was no significant
difference in serum urea and creatinine levels. The TBI and collagen fiber area percentage in renal tissue showed a
slight increase (P < 0.05), and there was no obvious change in femoral lesions. At the end of the modeling, the
erythrocyte and hemoglobin in the model group 2 (high—phosphorus + adenine diet) were significantly decreased
compared with the normal group(P < 0.05), serum urea, creatinine, TBI and the percentage of collagen fiber area
in kidney tissue were significantly increased(P < 0.05), and the lesions of femur were obvious. 6 weeks after the end
of modeling, compared with the normal group, the erythrocyte and hemoglobin in the model group 2 were
significantly decreased(P < 0.05), serum urea, creatinine, TBI and the percentage of collagen fiber area in kidney
tissue were significantly increased( P < 0.05), and the lesions of femur were obvious. 6 weeks after the end of
modeling, compared with the model group 1, the erythrocyte and hemoglobin in the model group 2 were

significantly decreased( P < 0.05), while the serum urea, creatinine, TBI, the collagen fiber area percentage of

kidney tissue and femur lesions were significantly increased( P < 0.05) . Conclusions

A stable rat model of

chronic renal failure can be established by high phosphorus + adenine diet.

[ Key words] Rat; Chronic renal failure; Adenine; Stability

184 B 5 ¥ (chronic renal failure, CRF) 218k
5 %% (chronic kidney disease, CKD) B2 K By B,
B 1 MLUEEEE eS8 RG22 N
FERIMWIGIREESAE, HAIE £ AR B
ZUANL . AR IS B ) BT AL 5 (chronie kidney
disease—mineral and bone disorder, CKD-MBD). '
Phw R AE N JEPEFERIE , 2017 4F 42 Bk CKD
() EE R E ik 9.19%, — EL'BFE45 45 1k A 18
PERR, ROEEE DA AR, 0508 AS T3, I i
— BRI DR RrE L, B iR % CRF,
HAIHE R g ED,

HAT, CRF KB N7 7 1 ) B ik
(. 5/6 B NEVIBRE: . B S bk o> SR o a5 4Lk
VR URINYIBRTE ) B2k CAnBngins | Bl ag 2% ) 46107
PRk e BEARL S AR TR L BRAEMERE R Ak
FIE P LUREERG o, SRR, nIAT
FET B, (H 45 24 77 2 RGR e A [F) A IF5E
ZE SRR, A5 R T S e 78 AR E 1 1 AN B
Wio EARNTE, BEMM T 2 FJ7r s KR
CRF 8, Xf Lk 2 PSR AR E 1R, BT
1 Fpfs e P = A CRF Sh 4R ALK

1 MR5EFE

1.1 SCIEzh¥

fe B AEME SD KEL 80 H, MRHE (220 = 20) ¢,
12 A, SPF 2, WA RMERRELE Y
#B, VFAIES . SCXK(E)K2020-0004. ZAHF5E 1Y
PSR O RS R B B R 2E S SE 50 A0 B A

72 D 2 PHEHE (kmmu20221133),
1.2 k7 5188

BRIERS , W A A R R A RA R Im
WHIRE . WK &, WA P IRAR, Sk
(1% B%) . o B+ R R bk (57 1% W + 0.25%
PRGNS ) | 3E fRDRES I [ VTR AR DR B 25 AR
TEAMRFTENTF . Cobas—c-311 BI ¥[G4 H 3h
AR HTAY . BC—2800vet %375 Bt 24 4> [ 2 if 2
JL 3 A A o
1.3 F¥5nd

80 HUEYE SD K ERFHHL Ay 1E 5 % HRZH 20 H |
Bl —20 30 . BIAI T2 30 H,
1.4 BRGHEHE

Tt SD R BRU A 38 e ek 3 A7 PR SR 1 R S T
AR, IEF TR 20 HOR RT3 i R
TR — 2 (P ) [53% + O 2 R RS+ v ) e M
FErE): 30 HREE T 0.5% 1% 0 L 240 s 1
FREE S, IR TP LM 1.5 em W10, i
AN G S 45 LB 1] VIBRAE S, Bl O]
MR ARFIER 2 FERNA TS 1 IRIP A
JE G ARG L ARG 250 mg/ke/ UK BR EERS
WO, FROKHES 1wk, (R F e s e
Fr, FREk 48, EBEEH; M RLAE T A FE R A
— R 10 HPEF sl | I BRI S A A2
FEARAGI 5 1 AR 2 o T A R B P A ) e
F&, 6 JAlJG AL BRI o AT A (R A
IS TRDRHE SRR ) 30 H R BRI FH i i+ B M4 s}
WEFR, PSR 16 JH, MEMIZEH; S RIAL A AbSEA
R R 10 b f i By | I s RN I35 A 1k



30 B BE B K222 4

545 %

SEFEARAGIN 5 AR A B T A% R LA 5 3 A
WEFE, 6 JE 5 iR LM .
1.5 ®WiliEREF*
151 SHEALREZRN KRG E
WE, R DR E R, Aa, kA,
A3 5 HE Y45 1 Masson 44 (8 W5 safy . 4
BB RS M B AR . A HOR RUE
A HE YL BEHLIER 10 4B /N e oL Er , Wl
NG E RN AETE . Pk . 25 4n A TR AT
Hefl, FEAOLEF DL R i AT B /N [R)
214k 1 15 %0 (tubulointerstitial fibrosis index, TBI) 3
R E I < 5%, 045 5~25%, 14);
25 ~50%, 24y; >50%, 343), HU10 SHLEF Y
I ANE R IZAREA Y TBLAE Y, 4 H KRR 2H 4
Masson 4 {6 FE AL EE 6 NSALEF, i Image J 5K
50 B S T 27 4 e o5 0 b, B 6 A TLET (1) S 2
(B A RE A B 58 B 2T 2 T AR T B
152 BREBAAREBZRN LI A G BB
H EB, PEAR R AR E R, EDTA B
B . 1B A, A MBS H, ff ] HE
Yot AR B /NG L W A A L o
1.5.3 MEMEN {42 A 3020554
AN AR AN EA R AV G O
1.5.4 S{L2IBEREM T H 2 A sh AU
KEUMIERE . WK,
1.6 ZitFAbiE

i SPSS 26.0 fRGE iR FRE M . 114K
PORER B A bR T PORR 8 « An i
% (X+s5) Fon, AR LECR R R 7 225587
(One-way ANOVA), P<0.05 NERESHFE X,

2 #R

21 BYETER

1E X BR AR AR HBSE T, A — 4] T ik
BT AR AET 10 K, JET-% 33.3%, I 4T
WAL AR AT 7 H, JET23R 23.3%.
22 Th¥RM|

IEH T BRZ R RS A R 4. BEEEE, o)
IEH . JRIEIEH . PEREIRIT, A — 2] gl ol
BFAT LR BURS M EEBE . BOMif, e, 25
R, PREH B L, RREIE X IR 2B 8 0H
S, ATETC )T B RE 6 JR R BRURS i R 4T,
BB, REWRE IER . B KR T s
SRR ERE . B, B2 EE, KEH
WML, (RAES I X R, 7 E T )y &

BGE R 6 AR KBRS BE . BaMM . 85
WE . REWMZL,

2.3 SREHEAREFRMER

231 IEEIERA EHELEE ., EEYEHRE6
JEV B AR DL 540 S0 o PRI HIR AT DAL I T G
BLMHE, KANER(KEAH2 em), WE 1A,
HE et n] U /Nek . BF/NVE L B 1) A B I eE 4
WIIEHR, UL 2A & 2B; f#i ] Masson 44500
£, R UL B AT 4 i AL, LI 3A K] 3B,
232 HWEEI—H  EALEIRE, R LA
MR TR RO W, 2K G HA PR, B AR
B B K (KR Z N4 em), WK 1B, HE Y]
UL /NEEY 5K B/NE L dn e s i AR PR, R
UM, RPRZIER, B/INVEEREY %, A
A UL o prds s AR I, BNV RARIREE S
B TE) KB, T UWLARSE MR, A DL 4
1k, UL 2C; Masson 326 0] UL'B[a] B PN 20 3 i
JRAFHYE, WIE 3C, WEMEEEH)S 6 J8, AIHR AT LR
KM R RN, RO S M,
W AR R 455 E o S BB ZH Bk (K AR 20 °H3 em), L
Kl 1C, HE Gyt n] WL o B /NS S R EY 5%,
TRy L R MM . RIRZIE O BRI K
b, UL SERE AR Mk, fEA A E A e, O
[ 2D; Masson Y6 0] UL ] 5t N A 2 5 10 s £F
4t, UL 3D,

233 HEBEITH  EALETRES, PHR T LR
W RO, B OKCEE e HLA ORI
R R (K2 °R2.5 cm), UL 1D, HE 4§
A UL NEEYT K BNV L B A S i AR,
STAMBTE, RPIRZIE R, B/NEE Y K,
WA DL i s g e i, B NVE R AR E
G5 B IR BRER BE K R, AT DL K R SORE Al MR
A M B e 4ifk, UWIE 2E; Masson 34 1] Ul
B [R5 N A B R R A e, DL 3E. i AR
Ja 6 Ji, PR AR T DL AN R R T R e, R
SR, DL Ol U, B AR
R R (KR K23 em), UW[E 1E, HE 4§
PERER AT NEE Y5, o b B A
% RPRGRIE; BRI BT B KM, AT R
SEANBE T, A R L4, UL 2F; Masson
Yee n] UL ) 5T N A B SR AR 4, DLIKT 3
234 TBIR'BSHLAKEFEER BN EE
ZEWRET, HIEH XA s, R —21 KR TBI,
B LU IR T A T R Ay Le AR TR, BIR
KETBI, B 412U it 2F 4t 1o AR A 43 B S T e
(P<0.05), EHLEHE 6 8, 5I1EH% AR i,



124

Patale, 4%, 2 FhOr kg sr MR ek sh R Y X LU RS 31

Bl —44 TBL., B LUK 4k 180 B A 4 LR
Fhisr, B2 TBL, B SUR R AR 4 LU E 53
IR I E (P<0.05); SHEA—4 i, BiAl—
ZH TBI. 'V £ 2 J54F 4 i FLUE 0 b B BT
(P<0.05), W1,
24 BREHALFEFRN

HE Y 6 ] UL IE 5 Xt R4 8 /N G2 HE 5 #E )
LI 4N K] 4B, A5 — 21 AT D st 5 445 SR RS /)N
PHEFN KL . RERE M E R L, WA 4C;
RIS 6 JE AT ULE /NG HES ST . TCH

AN, VLR 4D, A 2 YA T ]
PHESIZEEL . SRR A B 2 | W s
B, DL 4E; WEBIZS S 6 JE nT U e A e 5k
HiZ | AHau, WE 4,
2.5 KERIMEMENLER

WERLZE R, S IE 0 MR e, B
KLLMD . i 2T 8 B R R, AR A R R
LI, M7 AR R (P<0.05). LR
Ja 68, SIEW XA, A — K RZI M
ML E R TR, AR K R4 . e

B1 BEXEES
Fig.1 General morphology of kidneys
A: IEFXTHRL; B BRI C: BRI SRS 6 i D BRI TAIIE AR B RBORL T2 R A

55 6 .

2 BHFHELA HE #£E(100x)

Fig.2 HE staining of renal tissue (100x)
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3 BEREZALR Masson (100 x )
Fig. 3 Masson staining of renal tissue (100x)
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Tab.1 TBI scores and percentage of collagen fibers of renal tissue (X =+ s)
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Fig. 4 HE staining of femur (200%)
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Tab.2 Comparison of erythrocyte and hemoglobin levels between the two methods
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Tab.3 Comparison of serum creatinine and urea values between the two methods (X =+ s)
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