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Ultrastructural Changes in Rat Kidney after Lead Acetate Administration

Hyun Chul Kim, M.D."?, Seung Pil Kim, M.S.** and Kwan Kyu Park, M.D.>*

Department of Internal Medicine', Pathology” and Institute for Medical Science’
Keimyung University School of Medicine

This study was carried out to investigate the ultrastructural findings of rats after administration
of 0.5% lead acetate with drinking water. The Sprague-Dawley rats were divided into control
and experimental groups. The control group was composed of 12 rats and was orally administered
with 0.5% sodium acetate. The experimental group was composed of 36 rats and orally
administered with 0.5% lead acetate. Two rats in the control group and four rats in the
experimental group were sacrificed on day 2, and week 1, 2, 4, 6 and 8 after administration.

The kidney was extirpated and examined by electron microscopy. The results obtained were
as follows:

The blood lead concentration in the experimental group began to increase from the second
day after administration and it increased gradually until the 6th week and it decreased at the
8 week. The urinary excretion of §-ALA also increased from the secondary and gradually
increased up to the 8th week.

On electron microscopic examination, the proximal tubular cells showed fat droplets, dilatation
of the endoplasmic reticulum, mitochondrial swelling, increased numbers of secondary lysosomes
and myelin figure-like residual bodies and intranuclear inclusion bodies. All these findings peaked
at the eighth week after administration. Ultrastructural findings after Timm sulphide silver
reaction revealed the lead granules in the proximal tubular lumen and between the microvilli
of the proximal tubular cells without membrane-bounded.

It can be concluded that most of the changes of micro-organelles are compatible with
degenerative changes of lead exposure and passive diffusion of lead granules are involved in
the proximal tubular cells. (Korean J Pathol 1996; 30: 73 ~88)
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Fig. 1. Blood concentration of lead after oral administra-
tion of 0.5% lead acetate.
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Fig. 2. Urinary concentration of §-aminolevulinic acid
after oral administration of 0.5% lead acetate.
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vl X 2 Akstew, dade 9.8 mgolaL

Fig. 3. Two days after lead ace-
tate ingestion. The proximal tubu-
lar cell shows dilatation and va-
cuolization of endoplasmic reticu-
lum(TEM, X 10,200).

Fig. 4. One week after lead ace-
tate ingestion. The cytoplasm of

2GS Foid T2 1FA e 455 mge 2 ti=
ol vlel dA3] FUHEE £2E B, 257l
AE 317 mge2 ZEHATGIL 8FFolE 7172
thA] Z7HE A ehFig. 2).
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Fig. 5. Two days after lead ace-
tate ingestion. Destructed proxim-
al tubular cell shows irregularly
scattered cytoplasmic organelles
and microvilli(TEM, X 6,000).

Fig. 6. Two days after lead ace-
tate ingestion. The proximal tubu-
lar cells show increased numbers
of lysosomes and fat droplets near
the basal infoldings(TEM, X
6,800).
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Fig. 7. Two days afte lead acetate
ingestion. The mitochondria show
edema and loss of cristae(TEM,
X 17,000).

Fig. 8. One week after lead ace-
tate ingestion. The glomerular ca-
pillary wall is congested and the
mesangium shows no evidence of
deposits(TEM, X 6,800).
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Fig. 9. Two days after lead ace-
tate ingestion. The distal tubular
cell is relatively well preserved
and numerous epithelial cell casts
are seen in the lumen(TEM, X
5,100).

tate ingestion. The proximal tubu-
lar cells show numerous myelin
figure-like residual bodies(TEM,
X 6,800).
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Fig. 11. Eight weeks after lead
acetate ingestion. The nucleus of
the proximal tubular cells show
huge inclusion bodies with dense
central and peripheral loose fibril-
lary meshwork and electron dense
particles(TEM, X 13,600).

Fig. 12. Eight weeks after lead
acetate ingestion. Intranuclear pseu-
doinclusion due to cytoplasmic
invagination is also seen in the
proximal tubular cells(TEM, X
10,200).
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Fig. 13. Eight weeks after lead
acetate ingestion. Intranuclear true
inclusion and pseudoinclusions of
the cytoplasmic invagination are
concurrently seen in the proximal
tubular cells(TEM, X 25,500).

Fig. 14. Timm sulphide silver re-
action. Six weeks after lead ace-
tate ingestion. Many lumps of
lead granules are seen in the
lumen and also between the
microvilli of the proximal tubular
cells(TEM, X 6,000).

14), vl A2 GHRPEE ol A A=
Arolell Ealslr] L4 E (pinocytotic vesicle)S-2] wk
ol sl YA ghotd F5H el g A
T2 A7 E Ak Fg. 15). AT WA <
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Fig. 15. Timm sulphide silver
reaction. Eight weeks after lead
acetate ingestion. A lump of lead
granules without membrane-bo-
unded is seen between the mic-
rovilli of the proximal tubular
cells(TEM, X 13,600).

Fig. 16. Timm sulphide silver
reaction. Two days after lead
acetate ingestion. Lead granules
are seen in the endothelial cell
and basement membrane of the
glomerular capillary wall(TEM,
X 25,500).
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Table 1. Ultrastructural findings of proximal tubular cells of rat kidney after lead acetate administration

Findings \ Time 2d 1w 2w 4w 6w 8w
ER dilatation ol + ++~+++ ++ + —
Mitochondrial swelling it + ++~+++ + + + s
Cystic space o + +~++ + + + -
Cytoplasmic rupture — — + + + _
Fat droplet o5 + + + + + 4= —
Secondary lysosome + + + +. + -+ + +
Residual body - + + + -+ + ++
Nuclear change — - — + 4 .
Pseudoinclusion - - + Lo el
True inclusion - — + + Joope Jeehe
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