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Ultrahistochemical Studies of the Glomerulus in Experimental
Nephropathic Mice

Masahiko Yamada

The visceral layer of the glomerular epithelial cell (podocyte) plays a role in the
regulation of the function of the glomerular basal lamina. In the present study, the
author carried out an ultrahistochemical observations of the cell coat of the
podocytes of normal mice and nephropathic mice in which induced by nephropathy
was administration of N, N’-diacetylbenzidine (N, N’-DAB). N, N’-DAB intra-
peritoneally in a single injection (12.5mg per 10 g body weight) . The first evidence
of proteinuria among the mice appeared 15 weeks after the injection and most of the
mice had proteinuria at 24 weeks. Observations of the kidneys.of experimental
animals at 24 weeks light microscopically showed segmental glomerular sclerosis. In
the control animals, electron microscopic observations with the use of colloidal iron,
showed electron opaque granules deposited on the free surface of the podocytes.
After digestion with neuraminidase, the regular pattern of colloidal iron binding was
no longer found. In the experimental animals, the number of electron opaque
granules deposited on the surface of the podocytes partially decreased. By the
treatment with neuraminidase, colloidal iron positive substances were almost com-
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pletely removed from the podocytes, although scanty amounts could still be seen on

the cell surface. On the other hand, neither hyaluronidases nor chondroitinase ABC

were observed in the distribution of colloidal iron binding on the cell coat. This

observation suggests change of the cell coat of the podocytes in nephropathic mice

from a carbohydraterich surface coat with polyanion properties into a coat of
different carbohydrate moietes. (Accepted on October 30, 1991) Kawasaki Igakkaishi 17 (4) :

335—343, 1991
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Fig. 2. Light microscopic findings of N, N’-
DAB injected mouse at the 20th week of
experiment kidney. Focal capillary sclerotic
change is seen (arrow) (PAS staining, X
200) .

Fig. 3. Light microscopic findings of N, N’-
DAB injected mouse at 24th of experiment
kidney. Focal hyalinosis in experimental
mouse of 24th week glomerulus. Focal
hyalinosis is seen (H. E. staining, X400).
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Fig. 4. Electron micrograph of mouse renal
tissue of N,N’-DAB injection after 16
weeks. A vacuole like change(arrow)and
villi formation (arrow head) of the podocyte.

Fig. 5.

Electron micrograph of mouse renal
tissue of N,N’-DAB injection after 24
weeks. The fusion of the foot process
(arrow heads) and phagocytosis like change
of the endothelial cells (arrows).
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Fig. 6. Electron micrograph of control mouse
renal tissue stained with colloidal iron and
colloidal iron stain after digested by neur-
aminidase

Fig. 7. Electron micrograph of mouse renal
tissue of N, N’-DAB injection after 24
weeks. The regular pattern colloidal iron
binding was no longer found (arrows).
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Fig. 8. Electron micrograph of mouse renal
tissue of N, N’-DAB injection after 24
weeks with colloidal iron stain following
digestion by neuraminidase. The scanty
amount of colloidal iron deposits could still
be seen on the podocyte surface.

Fig. 9. Electron micrograph of mouse renal
tissue of N, N’-DAB injection after 24
weeks with colloidal iron stain following
digestion by chondroitinase ABC (left) and
hyaluronidase (right).  Distribution and
density of the colloidal iron particles are
invariably seen as the particles before diges-
tion.
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