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The Effect of Atorvastatin on the Development of
Puromycin Aminonucleoside(PAN)-induced Nephrosis in Rats

Kwang Hae Choi, M.D., Hyo Seuk Chung, M.D., Yong Hoon Park, M.D.
Yong Jin Kim, M.D.", Jeong Hee Ha, M.D." and Heung Sik Kim, M.D.*

Department of Pediatrics, Pathology” and Pharmacology f,
College of Medicine, Yeungnam University,
Department of Pediatrics"", College of Medicine, Keimyung University, Daegu, Korea

Purpose : Several studies have suggested that hyperlipidemia might be a causative factor
contributing to the progression of initial glomerular injury through the development of glo-
merulosclerosis. We examined the potential beneficial effect of atorvastatin — which blocks
the rate limiting step of cholesterol synthesis by inhibiting HMG-CoA reductase - in PAN-
induced nephrosis.

Materials and Methods : Glomerulosclerosis was induced in Sprague-Dawley male rats by
repeated administration of PAN. Sprague-Dawley male rats were divided into 3 groups:
group I(control), group II(PAN 20 mg/kg, subcutaneous injection), group II(PAN 20 mg/kg
subcutaneous injection and atorvastatin 50 mg/kg/day per oral). On the 11th week, upon sac-
rifice of the experimental animals, blood sampling, 24-hr urine collection and nephrectomy
were performed.

Results : Group III had significantly lower BUN and higher serum albumin(30.9+17.2 vs.
17.3£25 mg/dL; 23+01 vs. 25%02 g/dL, P<0.05) compared with group II. In the lipid
profiles, group III was associated with a reduction in total cholesterol and LDL(291+173 vs.
167+72 mg/dL; 57%53 vs. 27112 mg/dL, P>0.05) compared with group II. Atorvastatin ad-
ministration lowered the glomerular sclerosing index significantly(26.2% vs. 13.3%, P<0.05).
Conclusion : Puromycin-induced glomerulosclerosis could be ameliorated by the reduction of
hyperlipidemia with atorvastatin. This suggests that hyperlipidemia contributes to the patho-
genesis of glomerulosclerosis. (J Korean Soc Pediatr Nephrol 2003;7:9-15)
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Table 1. Comparison of Biochemical Parameters among 3 Groups of Rats

Group I(n=5) Group II(n=5) Group II(n=5)
Serum albumin(g/dL} 26101 2.3+0.1" 25102
Urine protein{mg/day) 336*126 2459+119.1" 230.5£137.8"
BUN(mg/dL) 17.3%£25 309+17.2" 176+2.4"
Serum creatinine(mg/dL) 05%+0.1 0.6+0.2 05%+0.1
Urine protein/creatinine 26x0.7 26.5210.9" 188+11.3

Values : mean*=SD; BUN : blood urea nitrogen

*P<0.05 compared with group I, TP<0.05 compared with group I
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Table 2. Comparison of Lipid Profiles among 3
Groups of Rats

Group I  Group II  Group III
Total cholesterol 85%+6  291+173" 167+72"
(mg/dL)
LDL(mg/dL) 13£3 57+53" 27+12"
HDL(mg/dL) 66+5 97+28" 9325
VLDL(mg/dL) 149+113 441%+321° 384+144"
Triglyceride 80%x27 315%214" 313+97"
(mg/dL)

Values : meant SD
*P<0.05 compared with group I
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2 T3 UIire] Bl Al §23 W37 giglct
(Table 2).

2. met HO|AT 27

IR E AT A8Fe wasA gt

_11_



3gs) 9 52

: Puromycing T3k

wAol N A WEz} AFe

Aol A E F

Fig. 1. Periodic acid-Schiff(PAS) stained glomeruli,
(A) Many glomeruli show segmentally or totally sclerotic in group I The inci-
dence of sclerotic glomeruli is about 26.2%. Tubular atrophy and interstitial fibrosis
are noted in the central area. Some distended tubules contain casts in their lumen.
(B) The incidence of sclerotic glomeruli is decreased about 13.3% in group IIL
Tubules and interstitium are mostly preserved. Glomerulosclerosis was indicated by
arrow.
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