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Pathological characteristics of chronic progressive nephropathy in rats
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[ Abstract]  Objective To observe the incidence and pathological characteristics of chronic progressive nephropathy
(CPN) in rats and to accumulate valuable data for the study of rat CPN. Methods Sixty imported SD rats, 120 domestic SD
rats and 120 domestic Wistar rats were fed imported food, another 120 domestic Wistar rats were fed domestic food. The
animals were euthanized after feeding for 104 weeks. The kidneys were collected for conventional histopathological
examination. The incidence and pathological characteristics of CPN were observed in relation to different rat strains, genders
and foods. Results Glomerular basement membrane and mesangial hyperplasia with segmental sclerosis were the first lesions
of CPN, while basophilic changes ( degeneration and regeneration) of the renal tubular epithelium with renal interstitial
fibrosis were secondary changes. The total incidence rate of CPN was 31. 87%, with 48. 5% in male rats and 15. 1% in female
rats. The CPN incidence rate in Wistar rats was higher than in SD rats. The CPN incidence rate in imported SD rats was
higher than in domestic SD rats. The CPN incidence rate was higher in rats fed with a higher protein level than a lower protein
level. Conclusions Glomerular changes occur first, leading to secondary tubular changes. There is a high incidence rate of
CPN in rats, and there are differences in incidence with gender, strain and fodder.
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degeneration/regeneration of renal tubules; incidence; rats

Conflict of interest statement; We declare that we have no conflict of interest statement.

[(BEWE ]+ 2h7 EERHEE R LI E IO 81 & B H (20112X09301-004)

Funded by " Twelfth Five-Year" National Science and Technology and Major Projects Major Drug Discovery Special Project (2011Z2X09301-004 ).
[EEBATENN & W54, Email; wangbeibei@ joinn-lab.com

[EEEE ] KEL, 5B 1 #d%, Email; zhanghuiming@ joinn-lab.com



o E SIS YRR 2019 4F 2 A S8 27 %58 1 ] Acta Lab Anim Sci Sin, February 2019, Vol. 27, No. 1 33

KB AE PE 347 M 5 95 ( chronic progressive
nephropathy , CPN ) 25256 FH K B B 45 4F- 3% i 385 KM
U — AT R RO R R
KRB FEHRZ -

CPN 7£ F344 Z& SD % Wistar Z 55 5 R MEVE K
B Z W, NS ~ 6 HIERITF4G 0% , IRl 5 AF ik
(o3 KRB WM E S KLUk KB CPN /Y
RRRHUEIAIA 0 CPN R AN RiEL, 25
WA, FEE, KR CPN i BE &2 25
WAL R B AR, R A [ i 3 ELA R ) A 64T 1
JINER () 45 Fide AR | 2 B0 748 1) £ R N AEAE AN [R) 7
DL AR SO ER T KRR CPN AR AS [) 4 531 AS ) Fif
Ja& AR 35 S A T 9 R 0 1 DL, I XA TR s 3
A9 BT 285 Bl A8 R AT T 488 o0 1 I i O 45 43 #r
25, LUBIGE CPN (95 3L o PR K & i MLl 42 Y AR R
PERIL,

1 MHR5EF=E
1.1 ##
111 SERshdy

SPF 4% SD K 60 2, H CLEA Japan, Inc.,
[ 7= SPF 4% SD KB 120 HUR1E ™= SPF/ JCii s ik
VAF (virus antibodies free, VAF) 2% Wistar K & 240
Ho At i@ Fl e L sh R ARA A
[ SCXK( 5)2006-0009] , LA _F- 54 b 452 | 5h
YRRy 4~5 J5 IREA 50 ~ 70 g, SLIRZARHL
Y PEZE 51 23 (IACUC) #E#E (ACU10-214)
1.1.2  fRAFRAM

BT s e 3% T A Hh ot SPF sl 5 [ SYXK
(5£)2009-0024] , sh¥ ik 21 ~ 26°C WRJE 29%
~ 76% ,0GCHE 12 h BIRE S . shi 4 Tk 1 A=
PIRRDRL 2 M SE | S 11 4R1 R Sk 4 R K B S 56 5h 4
FUT AR 4R 18 (MF18) |, A 10 B Sl A% ( [ iF)
T A B 5 B 7 DR bR e SPEF 9% B L, 1t
NN AL BHR U I BB R A IR AR, s
PHREifEK , HEOKIERK , sh B i E TRk,
113 AERANLH

P U ZH 2 K HL (Asp300, Leica, 3EH ) |
HA I HL (EG1150H, Leica, £ ) 2f A shib i
YIR#L (RM2235, Leica, 35 ) .t i 45 Fr — (& L
(CS-VI, Leica, £ ) 4 H a4 @5 5 — KL
(CV5030, Leica, 3¢ [H) , 15 & #5 44 ( DRP-9082, H
), AEW B (CX31, AR, HA) , —H

A OEE(AAR T D)  RARER G (et
A IERHEAR IR AR ) .
1.2 A%

420 HK R0 4 4,55 1 A4 30 K3l
Yy, Hoap A U MERE4S 60 H, 5 EE T SD KRS
TR (4 1), B 7= SD K R4 T 9k 1R
(4 2) , H ™ Wistar KT 0E ORRE (4 3) KA K
7™ Wistar KR 2T E =R (4 4)

S A EEERIOK,, 55 104 JEXHFEIE 3l
WISEAT &SR AE . R IT A R IBE T WAL & AR Ak
W104 ZIRACS W AT RS K, I X0 BT A sh &
VAT LA AG 2

B 28 490 v B R B S, SEAT IOM BOK A
AL VI F HE Je o f i s mgg, i/ 3 %2
WA 22 X5 B 1 o B AR R B 0 2, 3 O A8 o )k
BRpE bR EE, R R W U1 R 384T PAS A
Masson Y201 B /INBR N A 88 H 440 2 TG R,
—PrRPIK R 16 (W ALt R AR ) ; it
FALYIEEARIC Y L E TR TG (W H BN A |

2 &R

2.1 BRI

IR R P A A AE T Sh W Y AL SR AR O
ST, R 0 S 5 58 A s Sk
411, Horp gk C R R 4L, #E 1 SD KRB A sl
YIECH 59, 7= SD KR IWA s shgich 117, F
Wistar KA B WECH 117, E7= Rk R i [E
77 Wistar K FRAA S P%CH 118,
2.2 EMHETHESRHNARYELER

FET- WAL 2 SR AE Y LA 104 JE UL I 4 o 2z
SRFERY R ER, 843 3 4 ) A st 1A HIR T DL 5 ok | 5%
AT T (DL 1) 538 58 1Y B, s T
FEI AP R AT e el R
2.3 KRIEMHTESRNARERENTE

BT SR A KRR ', X T LR 1 48
PEEA TR B R A AR 4 3 AR

1 2% (F5) CPN J& R AR , RN Y) F A
7 X35, 7 3 B 2 X SR LB/ T R T 30% 9
b F2 2 B R SR 2 R R B S A, kP 32 4
SONEAN - W i R R AR R 3 b N R )
AR, B /IVE BRI ISR (K 2-A~C) . 7R /NE RS
X L BRI A A AT LU B R7AE 1 B/ NBR , HO AR
IR BN AT BV FL IS AS R | 2R 540 it S 5 ot



34 R E S B ShAAR 2019 4F 2 H 45 27 %45 18] Acta Lab Anim Sci Sin, February 2019, Vol. 27, No. 1

FE: CPN B (A ) FRASMIE & B (Z2M) #RA= X L, CPN B ik
HBiAZEH,

B 1 SDKE CPN BRI ME
Note. CPN kidney (right) and normal kidney (left) specimens. The

CPN kidneys are pale and enlarged.
Figure 1 Macroscopic observation of the CPN kidney in SD rats
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Note. A. Focal basophilic changes of tubules in the deep layer of renal cortex. B. Enlarged and vacuolated nuclei of densely arrenged epithelial cells,

and thickened basement membrane in the basophilic-changed renal tubules. C. Apparent thickening of the bessement membrane. PAS staining, D. A

glomerulus near a tubule lesion showing segmental mesangial thickening and increased hyperplasia. PAS staining. E. A glomerulus near a tubule

lesion shows segmental thickening of capillary besement membrane and mesangial hyperplasia. PAS staining. F. Negative IgG-staining of the

mesangium in a renal glomerulus. Immunohistological staining.

Figure 2 Histological changes of grade I (mild) CPN
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Note. A. Outer and inner zones of the outer medulla, and the inner medulla are distinctly discernible. The

tubules are apparently diminished and their lumen is narrow in the border of inner and outer medulla; B.

The protein casts are present in the inner zone of outer medulla, as the protein retention in the narrow

blocked tubulesat the border of inner zone of outer and inner medullae.

Figure 3 Distribution characteristics of protein casts in grade I CPN
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Note. A. Enlarged and connected basophilic tubular alteration foci, interstitial fibrosis with inflammatory cell infiltration. B.

Glomerular mesangial hyperplasia and fibrosis in the foci and vicinity. C. More serious protein casts in the glomerular tubules,

with dilated and twisted tubular lumens, showing bead-like connected cross sections.

Figure 4  Pathological changes of grade II ( moderate) CPN
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Note. A. Severe atrophy and fibrosis of the whole cortical and
medullar layers, and serious interstitial fibrosis and protein casts are
present in them; B. Severe fibrosis in the cortex and medulla. Masson
staining; C. Glomerular fibrosis and interstitial shrinkage, leading to
“concentration” of renal glomeruli. Masson staining. D. Fibrosis of a
glomerulus and interstitium. Masson staining.

Figure 5 Histological changes of grade IIT ( severe) CPN
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