5/6 nephrectomy
rat model of CKD

Advanced surgical rat model of progressive chronic kidney
disease and kidney failure.
5/6 nephrectomy rat model

Key model traits

The 5/6 nephrectomy model in rat displays key manifestations
of chronic kidney disease with progressive albuminuria and
loss of kidney function. Histopathology features such as
glomerulosclerosis and tubulointerstitial fibrosis are prominent
findings in this advanced surgical model of progressive kidney
failure.

• Surgical reduction of 5/6 of kidney mass.
• Progressive albuminuria and loss of kidney function.
• Pronounced glomerulosclerosis, tubular atrophy and
tubulointerstitial fibrosis.
• Therapeutic evaluation of drug efficacy for 6-12 weeks.

Model induction

Surgical removal of 5/6 of kidney mass by unilateral nephrectomy and 2/3 nephrectomy

Strain

Male Sprague-Dawley and Wistar rat

Study outline
Chronic repeated dosing (PO/SC, QD/BID)
Body weight (QD)

Acclimatization
and surgery

Week -5

Frequency

Week -4

2/3 Nx
(left kidney)

QD: Once a day
QW: Once a week
QAD: Every other day
BID: Twice a day
BIW: Twice a week

Randomization
+ Baseline

Week -2

UNx
(right kidney)

Route

IP: Intraperitoneal
IV: Intravenous
PO: Per oral
PR: Per rectum
SC: Subcutaneous

Week -1

Randomization

In vivo study period

Week 6-12

Day 0

First dose

Urine sampling (metabolic cage):
✚ Urine volume
✚ Albumin-to-creatinine ratio
--✚ Glomerular filtration rate by
transdermal measurement

✚ BUN
✚ BW

Measurements

ACR: Albumin-to-creatinine ratio
BW: Body weight
BUN: Blood urea nitrogen
GFR: Glomerular filtration rate
Nx: Nephrectomy
UNx: Uninephrectomy
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Assay/Histology

Histology

Col: Collagen
H&E: Hematoxylin and eosin
IHC: immunohistochemistry
PAS: Periodic acid-Schiff

Plasma biochemistry:
✚ Creatinine and BUN
✚ Cystatin C
Kidney histology:
✚ Histopathology (H&E)
✚ Glomerulosclerosis (PAS stain)
✚ Tubular damage (KIM-1)
✚ Fibrosis (Col3, PSR)
✚ Inflammation (F4/80)
Other kidney endpoints
✚ RNAseq and bioinformatics analyses
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Metabolic and biochemical
characteristics
5/6 nephrectomised rats display urine and plasma
markers of progressive kidney failure.

Sham

5/6 Nx (10W)

Body weight (g)

537 ± 14

470 ± 9

Urine ACR (µg/mg)

519 ± 131

23,600 ± 6,230

Plasma BUN (mmol/L)

5.8 ± 0.3

14.4 ± 1.8

Plasma creatinine (µmol/L)

24.0 ± 1.4

72.0 ± 9.8

Tubulointerstitial fibrosis
quantification
5/6 nephrectomised rats display
compensatory hypertrophy of the
kidney remnant and pronounced
tubulointerstitial fibrosis as determined
by morphometric quantification.

Collagen 3 staining
(IHC) in kidneys from
sham (left) and 5/6 Nx
(right) rats.

Assessment and
scoring of kidney
pathology
5/6 nephrectomised rats show
pathological features of chronic
kidney disease as determined
by scoring of histopathological
changes in the kidney (top)
compared to sham-operated
(bottom) rat.
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