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[ Abstract]  Objective To establish a rat model of diabetic nephropathy, with similar laboratory test results and
clinical symptoms in patients with diabetic nephropathy and to evaluate the stability of this animal model. Methods  Sixty-
six healthy male Spraque-Dawley rats were used in this study. Except those in the normal group,all rat models of diabetic
nephropathy were established by unilateral nephrectomy and tail vein injection of streptozotocin ( STZ) . Dynamic changes of
parameters such as body weight, water intake, urine volume, urinary albumin, 24 h urinary protein content, blood glucose
level, glycosylated hemoglobin, blood lipid, serum creatinine and urea nitrogen were observed, and renal pathology was
also examined to evaluate the success and stability of this rat models. Results The blood sugar, water intake and urine
volume were higher than those in the normal group, and body weight loss was observed at 3 days to 16 weeks after STZ
administration. The model group rats showed early diabetic nephropathy in 4 weeks, the urinary albumin, 24 h urinary

protein and glycosylated hemoglobin were significantly increased than those in the normal group, and the blood lipid, urea
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nitrogen and creatinine also showed abnormality. The condition was gradually worsening with the extension of time.

Conclusion Unilateral nephrectomy and tail vein injection of streptozotocin ( STZ) induced nephropathy in rats is in

accordance with early diabetic nephropathy in humans of both laboratory test results and clinical symptoms. The rat models

at 4 to 16 weeks after modeling are in accordance with clinical nephropathy Mogensen stage IIl. The severity of disease of

the rat models is along with the disease course, and is stable and suitable for studies on drug pharmacodynamic evaluation

and basic clinical studies on diabetic nephropathy.
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Tab.1 Comparison of fasting blood glucose, body weight, water intake amount, and urine output in the

diabetic nephropathy rats( x s )

BFEARAn=38

BRI n=8

Sham-operation group |DN group P-value
18 Blood glucose (mmol/L )

STZ 3days 6.47 +0.33 24.55 £4.04 ™ <0.001
4th week 7.11 £1.51 31.09 £2.29 ™ <0.001
8th week 8. 17 £3.04 29.13 +4.88 ™ <0.001
12th week 7.94 +1.44 25.91 +4.51™ <0.001
16th week 6.76 +1.29 28.50 +3.79 ** <0.001

1A Body weight (g)

Before STZ 307.70 £13. 10 310.19 £16. 31 0. 651

STZ 3 days 351.26 £18.54 297.51 £20.75 <0.001
4th week 452.00 +£29.98 347.12 +47.29 <0.001
8th week 505. 89 +38. 66 380.30 +63.07 ** <0.001
12th week 562.78 +37.79 402.59 +89.33 ™ <0.001
16th week 615.33 £35.99 363. 10 +63. 59 ** <0.001

RIKH Water intake quantity (mL/24 h)

STZ 3days 73.00 £22. 63 171.76 +28. 14 ™ <0.001
4thweek 42.19 £4.90 234.35 +46.04 ™ <0.001
8th week 30.44 +9.42 268.97 +£58. 42 <0.001
12th week 37.50 £9. 38 337.94 +87.08 ** <0.001
16thweek 31.84 +10.43 331.25 +50.55 <0.001

JR#E Urine output (mL/24 h)
4th week 7.35+2.13 161.71 +54.59 ** <0.001
8thweek 13.79 £5.09 220.25 +42.73 " <0.001
12thweek 14.19 £3.98 141.57 £43.79 ™ <0.001
16th week 13.26 +4. 86 70.71 +38.78 ** 0. 001

T 5RFARLAMEL, ™ P<0.01, *P<0.05,
Note; * P<0.01, *P<0.05, versus sham-operation group
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Tab.2 Hemoglobin Alc, microalbumiuria and 24-hour urinary protein of the diabetic nephropathy rats( x + s )

BFARAn=8 BRI n=8
Sham-operation group DN group P-value

FEAL ML 1 hemoglobin Alc (% )

4th week 4.13 £0.18 10.98 £0.56 ** <0.001

8thweek 3.49 +0. 16 8.20£1.24* <0.001

12thweek 4.02 £0.23 11.59 +2.63 ™ <0.001

16thweek 3.82 +0.39 12.30 £2. 68 ** <0.001
PR 18 1 Microalbuminuria (mg/L)

4th week <11.30 27.11 £11.26 " 0.010

8th week <11.30 30.53 £10.07 ** 0. 005

12thweek <11.30 88.44 +£31.36™ <0.001

16thweek <11.30 67.19 £43.63 ™ <0.001
24 /NS PR 15 2 Urinary protein (mg/24 h )

4thweek 7.62 £3.31 70.19 +31.88 ™ 0. 003

8th week 13.48 +4.24 123.38 +56.99 ™ <0.001

12th week 11.35+3.70 117.70 +£80.20 ** 0. 002

16thweek 12.43 £3.88 57.33 £32.20™ 0. 001

T SBRFARLEMIL, ™ P<0.01, *P<0.05,
Note: ™ P <0.01, * P <0.05, versus sham-operation group.

R3O E R BURLARHI (2 £ 5)

Tab.3 Changes of serum triglyceride, cholesterol and low density lipoprotein-cholesterol of the diabetic nephropathy rats( x + s )

BFARH =8 BRI n =8
. P-value
Sham-operation group DN group
HIM =M Triglyceride (mmol/L )
4th week 0.79 +£0.48 1.42 +£0. 41 = 0. 026
8th week 1.48 £0.58 2.58 £0.97 * 0. 039
12th week 0.47 £0.27 0.78 £0.29 =* 0.031
16th week 0.26 £0.07 0.62 £0.12* <0.001
AH[E EE Cholesterol ( mmol/L )
4th week 1.58 £0.22 2.30£0.35™ <0.001
8th week 1.70 £0. 20 2.45 +0.44 ™ 0. 002
12th week 1.46 £0. 19 2.01 +£0. 51 = 0.024
16th week 1.51 £0.20 1.93 £0.21 * 0.001
L% FE B 8 F AR E B Low density lipoprotein-cholesterol ( mmol/L)
4th week 0.25 +0. 04 0.36 £0.07 ** 0. 002
8th week 0.23 +0. 05 0.39 £0.08 ** 0.001
12th week 0.21 +0.08 0.31 £0.05 = 0. 040
16th week 0.19 +0. 04 0.28 +£0. 06 * 0.023
W SIRFARMHMIL, ™ P<0.01, = P<0.05,
Note; ™ P<0.01, * P<0.05, versus sham-operation group.
R4 BERRE B AR BUR R ZCRMLUET A (2 £ 5 )
Tab.4 Changes of urea nitrogen and serum creatinine of the diabetic nephropathy rats( x s )
BRFERH n=8 TR n =8
. P-value
Sham-operation group DN group
Ifil JR B % Blood urea nitrogen ( mmol/L )
4th week 6.55 +0.94 11.86 £1.46™ <0.001
8th week 5.58 £0.42 11.70 £2.24 ™ <0.001
12th week 5.55+0.76 12.24 £2.50** <0.001
16th week 5.66 £0.52 12.97 £2.00 ** <0.001
I ALEF Serum creatinine (pmol/L)
4thweek 35.00 £4. 14 43.89 +5.28 " <0.001
8thweek 31.43 £3.53 34.54 £4.43 0. 654
12thweek 46.44 +6.62 46.58 £5.62 0.784
16th week 35.56 £6.74 43.15 +13. 15 0. 168

SR FARGMIL, ™ P<0.01, * P<0.05,
Note: ™ P<0.01, * P <0.05, versus sham-operation group.
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Tab.5 Changes of glomerulosclerosis index (GSI), extracellular matrix area ratio (% )

in diabetic nephropathy ( x s ), 8 rats in each group.

RFARH BRIZ 4 FERIZH 8 JH] FEAIZ 12 ] FEHIZ 16 JF] P

Sham-operation Model group Model group Model group Model group P val
Group 4th week 8th week 12th week 16th week vaue
B /NERBEALFE ST (GSI) 0.45 +0. 17 1.62 £0.69 ** 2.28 £0.35™ 2.95+0.27 ™ 3.31+0.33™ <0.001
AHaSNERT (ECM, %) 8.57 +2.51 10.66 £4.91™  22.37+8.52"  41.56£15.26™  44.77£12.79™ <0. 001

T SERTFARLML, * P<0.01, * P<0.05,
Note; ™ P<0.01, * P<0.05, versus sham-operation group.
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