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Experimental Study of the Progressive Glomerulosclerosis Induced
by Long-term Administration of Puromycin Aminonucleoside in Rats

Mikyung Kim, M.[. and Hyun Soon Lee, M D
Department of Pathology, Seoul National U niversity College of Medicine

FPathogenetic mechanisms of progreszsive glomerulosclerosis are not clear. We studied the long-
term(10 weeks) effects of puromycin aminonucleoside(FPAN) in Sprague-Dawley rats with or
without uminephrectomy(UN). Compared to rats with PAN injections only, rats with unineph-
rectomy and PAN injections showed significantly higher serum levels of urea nitrogen(153=
155 mg/dl vs. 16+£4 mg/dl, p<0.01), creatinine{2.96 £ 1,21 mg/dl vs, 0.92 £0.36 mg/dl, p<0.01}, cho-
lesterol(466 = 125 me/dl vs, 94 £27 me/dl, p<0.01), and triglvceride(337 £ 237 mg/dl vs. 111+ 36 mg
Jdl, p=0.05) as well as increased amounts of proteinuria(428 £90 mg/day vs. 136+ 130 mg/day, p=<
0.01). Lesions of focal segmental glomerulosclerosis{FSGS) were more frequently observed in rats
with UN and PAN injections than rats with PAN injections only(30.5+ 172% wvs, 43+47%, p<
0.01). Ultrastructural examination of the glomeruli from rats with UN and PAN injections re-
vealed severe epithelial cell changes including foot process effacement, vaculoar change or pseu-
docyst formation and focal detachment of epithelial cells from the underlving basement mems-
brane. The results suggest that chronic nephrosis induced by PAN showed functional and mor-
phologic features similar to those of human FSGS. Cytotoxic effect of PAN on the glomerular ep-
ithelial cells may be an initiating factor for the development of FSGS, which may be aggravated
bv some hemodvynamic changes induced by uninephrectomy. (Korean J Pathol 1993; 27: 1~ 10)

Key Words: Focal segmental glomerulosclerosis, Puromycin aminonucleoside, Glomerular epi-
thelial cell injury, Uninephrectomy
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Fig. 1. Experimental procedure,
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Table 1. Comparison of urinary protein excretion, serum levels of urea nitrogen(BUN), creatinine{Cr), cholesterol

(Chole), and triglveeride(TG)

Group

No Proteinurialmg/dav) BUN{mg/dl} Crimg/dl) Chole(mg/dl) TG{img/dl)
1 428+ 9Q** 153+ 155** 2O06+121* 466+ 125%* 337237
n=12)
2 136+ 130 16+ 4 0.924+0.36 044+ 27 111+ 36
n=12)
3 hh+ 19 27+ 3 0.87+0.16 B= 7 155+ 19
n=4)
4 28+ 11 12+ 2 0.73+0.10 B34 40 GBS+ 10
(n=6)

Values are means£5D. *p<0.05, **p<0.01

Fig. 2. Early focal segmental
glomerulosclerosis(grade 1+) is
noted in a rat with PAN injec-
tions only (PAS stain)
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Table 2, Comparison of light microscopic findings in four groups

Group Focal segmental glomerulosclerosis Tubulointerstitial change
No. o SCOre mild moderate severe

1 305+£172% 0.88 £0.50%* a 0 12
{n=12)

2 43+ 47 0.07 +£0.08 4 0 0
(n=12)

3 1.3+ 1.0 0,02 +0.02 2 0 0
{n=4)

4 il 0 0 0
{n=6)

Values are means< 5D, **p<0.01

3 Fig. 3. Focal segmental glo-
“merulosclerosis is observed in
ratz with UN & PAN injections
showing grade 24 sclerosis
with capsular adhesion(PAS
§ stain)
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Fig. 4. Moderate to marked
tubuleinterstitial changes are
noted in a rat with UN & PAN
injections. Atrophy, dilatation
and focal epithelial cell necro-
sis of tubules with interstitial
mononuclear cell infiltrates are
shown.(PAS stain)

+  Fig. 5. Electron micrograph of
& a portion of a glomerulus from
a rat with UN & PAN injec-
. tions. There are hypertrophied
4 visceral epithelial cells with
peeudocysts in the cyvtoplasm.
The foot processes of visceral
epithelial cells are completely
effaced.( = 8,800)
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Fig. 6. Electron micrograph of
a portion of a glomerulus from
a rat with UN & PAN injec-
tions. Medium electron-dense
materials are frequently shown
in the lvsosomes of epithelial
cell cytoplasm.{* 11,200)

Fig. 7. Electron micrograph of
a portion of a glomerulus from
a rat with PAN injections.
Only focal mild effacement of
foot processes is found(x12,
500)
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- Fig. 8. Electron micrograph of
a portion of a glomerulus from
" a rat with UN. Focal mild ef-
. facements of foot processes are
W occasionally seen. Cytoplasmic

* rarefaction is noted in the epi-
thelial cells.{ 18,750}

Fig. 9. Electron micrograph of
a portion of a glomerulus from
a normal control rat. Well-pre-
served foot processes and regu-
larly spaced anionic deposits
along the lamina rarae are
i noted.{polyethyleneimine

& stain, *33,600)
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Fig. 10. Relationship of urinary protein excretion and

percentage of glomeruli with focal segmental
glomerulosclerosis(FSGS),
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