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Development of the Renal Corpuscle and Occurrence of Apoptosis in the
Newborn Mouse Kidney — An Ultrastructural Study —

Akihisa SHINDO

Apoptosis occurring in the developing renal corpuscle of fetal and neonatal ICR—mice was ultra-
structurally examined. Kidneys were removed at 18 days of gestation and at () and 2 days after
birth, fixed in Karnowsky’s fluid and embedded in Epon 812 for ultrathin sections. Renal cor-
puscles at various developmental stages could be observed in the cortex of the newborn kidneys,
Metanephric caps were located in the subcapsular cortex, and the superficial cortex contained
comma-shaped and S-shaped metanephric vesicles. Immature and mature renal corpuscles could
be seen in the deep cortex near the corlico-medul]ary junction. In both S-shaped metanephric
vesicles and immature renal corpuscles, dead cells appeared among Bowman’s epithelial cells. Dead
cells could be recognized in both the visceral and parietal epithelial cell layers. Both epithelial
layers often contained large heterophagosomes containing cell debris derived from apoptotic cells.
The nuclei of dying cells became very condensed, and the heterochromatin aggregated. Apoptotic
cells were fragmented, forming apoptotic bodies to be phagocytosed by neighboring cells. Apopto-

tic cells were frequently recognized near the border of the visceral and parietal epithelium. In
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immature renal corpuscles, some dead cells also appeared within Bowman's space, and their ultra-

structures suggested that they were of parictal epithelial cell origin. Based on our ultrastructual

observations, programmed cell death in the neonatal renal cortex is considered to appear in relation

to development of the renal corpuscle.

In particular, apoptosis may play an active role in the

differentiation and maturation of Bowman's epithelial cells and formation of the Bowman's space.
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Renal corpuscles at various developmental stages in the renal cortex. Two days of age.

a ! A metanephric cap (MC) and ureteric bud (UB). The arrow indicates the renal capsule. * §00.
b | A comma-shaped metanephric vesicle (CMV), The arrow indicates connective tissue invading the metanephros.

% 1.000.

¢ . Micrograph of the framed area in b. Connective tissue (arrow) separates the group of Bowman's epithelial cells
(BEC) from the metanephric vesicle. The Bowman’s epithelial cells consist of three cell layers. x 2.200.
d : An S-shaped metanephric vesicle (SMV). A capillary (%) appears in the connective tissue invading the metane-

phric vesicle. BEC=Bowman’s epithelial cell.

€ . Micrograph of the framed area in d. The Bowman's epithelial cells consist of two layers | a visceral epithelial
cell layer (VE) and a parietal epithelial cell layer (PE). The visceral epithelial cells are cubical or cylindrical and
the parietal epithelial ones are equally flattened. x 3,500
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. Cell death in Ihe Bov\m.m s cell Lwcr ot an S— \hapecl metdneph] ic vesicle. Two ays of age.

a : A low—-power electron micrograph of a Bowman's cell layer. Both visceral and parietal Boman's epithelial cells
have large secondary lysosomes (arrows). The open arrow indicates a dying cell in the visceral epithelial cell layer
(VE). C=capillary, PE= parietal epithelial cell. SMV=S-shaped metanephric vesicle. > 1,500,

b ; The dying cell in a. Three nuclear fragments (%) are seen in the ¢ytoplasm, and the arrows show phagocytosis of

condensed cytoplasm by the neighboring visceral epithelial cells (VE)  » 10,000.
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Fig. 3.  An immature renal corpusele and cell death. Two days of age.

a : A low-power electron micrograph of the immature renal corpuscle. Capillary endothelial cells (CEC) have become
large in size. and the Bowman's space (arrow) is very narrow. Apoptotic bodies (open arrow) can be seen in the
Bowman's cell laver. PE=parietal epithelial cell, VE=visceral epithelial cell. X 2,000

b @ The apoptotic bodies in a. Five upoptotic bodies (#) and two clear vacuoles (CV) were included by the parietal
epithelial cell (PE). VE=visceral epithelial cell. % 9.500.

Fitoet e

Fig. 4. An immature renal corpus Two days of age.
a I A low-power electron micrograph. The renal corpuscle has a complex capillary loop and a wide Bowman's space
(#). The open arrow indicates a dead cell in the space. The arrow indicates a clear vacuole in the parietal epithelial
cells (PE). VE=visceral epithelial cell. > 3.500.
b @ A dead cell in Bowman's space. The cytoplasm containg a condensed nucleus (%), a clear vacuole (CV) and two
lipid droplets {wrrowheads). PE=parietal epithelial cell. VE=visceral epithelial cell. = 10,000
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Diagram showing development of renal corpuscles, Bowman’s epithelial cells
and the occurrence of apoptosis. Apoptosis mainly takes place in the Bowman’s
epithelial cells (both visceral and parietal cells) of the S-shaped metanephric vesicles

and immature renal corpuscles, BEC=Bowman's epithelial cell, CMV =comma-

shaped metanephric vesicle, IRC=immature renal corpuscle. MC=metanephric
cap., MRC=mature renal corpuscle, PC=podocyte, PE=parietal epithelial cell,
SMY=_5-shaped metanephric vesicle, VE= visceral epithelial cell.
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