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P R IE % (perilipin, Plin) £ DN R NEF A9FRBEHEN ., FiE 4% 14 H SD Hith R BN % IR (3558 15
) FORE RS B B (R B AR ) xR 6 L AR 8 L A3 4 JR S AT 21 4% IR 30 me/kg R B
V%A% WRAFC R 2R (STZ) , KD WS = 16. 7 mmol/ L, WEFRIFGHLTY G VE BL T, 4RSI SE 6 J8], 4 24 h FREE H =30 mg/ke,
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[ Abstract]  Objective To characterize the rat model of diabetic nephropathy ( DN) , to evaluate the diagnostic
value of urinary laminin for early detection of DN, and to investigate the expression of perilipin in diabetic rat kidneys.
Methods Fourteen male Sprague-Dawley rats were randomly divided into a control group (regular diet, six animals) and
a diabetic nephropathy model group (high sugar and high fat diet, eight animals). After feeding for 4 weeks, the rats of the
disease model group were injected with a dose of 30 mg/kg of 1% streptozotocin. Induction of diabetes was considered
successful when blood sugar levels were = 16. 7 mmol/L. Upon induction of diabetes, animals were fed for an additional 6
weeks. Induction of diabetic nephropathy was considered successful when the 24-hour urinary protein level was = 30 mg/kg.
Coomassie brilliant blue (CBB) was used to determine the 24-hour urine protein levels, ELISA was used to measure urine

laminin, and hematoxylin and eosin (H&E) staining was performed to observe the pathological changes in kidney tissues.
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Perilipin (Plin) expression in kidney tissues was determined by real-time PCR and western blotting. Results  The
detection of 24-hour urinary protein levels = 30 mg/kg confirmed the successful induction of the rat model of diabetic
nephropathy. The kidney-to-body weight ratio of the disease model group was increased significantly, when compared with
the control diet group (P<0.05). Urinary volume and laminin increased by the 5th week, while 24-hour urine protein
increased by the 6th week. All the three indicators were increasing over time. Pathological examination of the renal tissues
revealed glomerular hypertrophy, basal membrane hyperplasia, microhemangioma formation, tubular cavity deformation,
epithelial shedding and vacuolization, inflammatory monocyte and lymphocyte infiltration, and interstitial collagen
deposition. A significant increase in Plin expression at the mRNA and protein levels in the kidney tissues of diabetic
nephropathy rats was also observed. Conclusions Urinary laminin is increased earlier than the 24-hour urine protein level,
thus can be used as an early biomarker of diabetic nephropathy. Increased Plin expression may play a role in the
pathogenesis of diabetic nephropathy, and this protein therefore warrants further investigation to acquire a better
understanding the molecular mechanisms underlying this disease.

[ Keywords] perilipin; urinary laminin; diabetic nephropathy; 24-hour urine protein; kidneys; pathology; rat
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ELISA it 7| & ( Nanjing Senbeijia Biotechnology Co.
Lid., GO1012078 ), Eastep™ Super Total RNA
Extraction Kit ( Promega, 1.51040 ) , GoScript Reverse
Transcription Mix Oligo ( dT) ( Promega, A2790 ),
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Table 1 Body weight, kidney weight and kidney-to-body weight ratios of the two rat groups( x +s )

451 %k ENGi BE /RELL

Groups n Body weight(g) Kidney weight(g) Kidney weight/body weight ratio( % )
FERIZ] Model group 8 255 + 27.36* 1.24 = 0. 13 0.35+0.06*
Xt B4 Control group 6 361 + 44.37 1.26 + 0.15 0.46 + 0.08

A B4R, P< 0. 05,
Note. Compared with the control group, * P< 0. 05.
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Table 2 Changes of urine volume, laminin and protein content in the two rat groups

451 Pt i) R DRIZK % 25 11 JREEH

Groups Time Urine volume ( mL) Urine laminin( pg/d) Urine protein( mg/d)
R 2H Model group 5 39.33 £9.21* 6.97 £1.88" 12.96 +5.43
Xt HEZH Control group 5 weeks 11.94 £1.30 1.28 £0.37 9.33 £1.92
R 2H Model group 6 Jil 49.87 +11.36™ 9.83 £2.35" 25.88 +6.13*
X HEZH Control group 6 weeks 12.67 £1.03 1.36 £0.29 11.26 £2. 13
FiH2H Model group 7 60.45 +12. 67 13.71 +2.82* 29.93 +6.37*
XJ BE4 Control group 7 weeks 13.48 +4.31 1.41 £0.38 11.58 £1.76
B Model group 8 JH 74.25 +£10.54** 15.22 2. 13* 33.48 +5.92"
Xt HEZH Control group 8 weeks 13.89 £2.91 1.57 0. 46 10.96 +1. 65
WL Model group 9 J& 82.09 +11.68 " 16.81 +£2.79** 39.65 +4.78 "
X HEZ Control group 9 weeks 14.67 £3.78 1.65 +0.49 12.32 £1. 04
FEHI2H Model group 10 J 88.34 +9.76 18.93 +3.43* 42.93 +4. 64
Xt HE 4] Control group 10 weeks 15.53 +4.51 1.78 +0.54 10. 85 +2.37

TE X IR LA, * P< 0.05,™ P < 0.01,
Note. Compared with the control group, * P< 0.05, " P < 0.01,
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