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INTRODUCTION

In a previous work (Ojeda, Barbosa & Goémez-Bosque, 1972) we have studied
the morphological aspects and the evolution of the renal lesions of the experimental
polycystosis model of Perey, Herdman & Good (1967). Our observations showed
that this model presents three evolutionary phases. The tubular cysts, which are the
predominant lesion of the second phase, suffer a remarkable reduction in number
and size during the third phase. This reshaping of the tubular cysts can be explained
either on the basis of selective growth inhibition and alteration of cell multiplication
rates, or of excessive cell death, or both.

Cell death during normal morphogenesis is a fact. Its morphology, localization
and possible utility have been extensively reviewed by Gliicksmann (1951), Saunders
(1966), Saunders & Fallon (1966) and Ojeda (1974). Cell death has been studied in
the regression of the mesonephros: this is a clear example of phylogenetic degenera-
tion; however, there is a lack of information about the role of cell death during the
postnatal morphogenesis of the metanephros.

The pathogenesis of renal polycystosis induced by corticoids is still incompletely
understood.

Perey et al. (1967) have suggested that hypokalaemia is important in the aetiology
of cyst formation. Crocker & Vernier (1970) and Crocker (1973), working with
fetal and embryonic kidneys, have reported that a low concentration of potassium
in the organ culture medium occasionally produces cystic dilatation of the ureteral
bud. The role of potassium in the development of polycystic kidneys is not entirely
clear, however (Resnick, Brown & Vernier, 1973).

Percy (1975) has observed that the pyrimidine analogues 5-iododeoxyuridine and
cytosine arabinoside produces microcystic changes similar to the lesions of the
rabbits postnatally treated with corticosteroids. The pyrimidine analogues and
the corticosteroids (Ruch, 1969) impair normal cellular division. This suggests the
possibility that the polycystic experimental kidney model of Perey et al. has, in
addition to hypokalaemia, a pathogenesis related to a direct pharmacological action
of corticosteroids. Courrier & Cologne (1951) and Jurand (1968) have observed
that the malformations induced by corticosteroids are related to abnormal necrotic
areas.

Abnormal cell death, which is very prominent in teratogenesis (for a review see
Saxen & Rapola, 1969 and Menkes, Sandor & Ilies, 1970), could be the basic
cellular lesion in the pathogenesis of the renal polycystosis induced by corticosteroids.

In the present work we have studied, by means of light and electron microscopy,
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the normal and abnormal cell death which takes place (i) during the postnatal
morphogenesis of rabbit kidney, and (ii) in the experimental renal polycystosis
model of Perey et al. Histological and ultrastructural lesions not directly related
to cell death have not been reported in this work.

Our observations emphasize the role of abnormal cell death in the evolution of
cystic lesions.

MATERIALS AND METHODS

In our study we have used litters of newborn rabbits (Oryctolagus cuniculus,
Spanish giant variety). Some members of each litter were given a single intramuscular
injection of methylprednisolone acetate (20 mg/kg); the others were injected with an
equal volume of saline solution. More detailed information has been given previously
(Ojeda et al. 1972).

A total of 51 rabbits between 3 and 48 days old was used. The animals were killed
by decapitation under ether anaesthesia, and the kldneys processed for light and
electron microscopy.

For light microscopy, kidneys fragments, including both cortex and medulla were
fixed in Carnoy solution. Then they were dehydrated, embedded in either paraffin
or Paraplast, and serially sectioned transversely at 7 um. The sections were stained
by the Feulgen method and with Harris’ haematoxylin—eosin.

For electron microscopy the kidneys were fixed by perfusion through the aorta
with 3 9% glutaraldehyde in 0-2 M cacodylate buffer at pH 7-3. (Prior to its use,
possible contaminants were eliminated from the glutaraldehyde solution by treat-
ment with activated charcoal.) After perfusion fragments of the kidney were im-
mersed in fresh cold fixative for an additional 2 hours, then rinsed in 0-:2 M cacody-
late buffer and post-fixed in 19, osmium tetroxide for another 2 hours. Tissue
blocks were stained with uranyl acetate, dehydrated in a graded series of acetones
and propylene oxide, and embedded in Araldite. Semithin sections were cut with a
LKB ultratome III, stained with 0-1 9, toluidine blue in 1 %, sodium borate solution,
and mounted in a drop of Araldite under a coverglass. These sections were used for
general orientation, as well as for identification of possible cell death areas. Ultrathin
sections of selected areas were then made, mounted on uncoated copper grids,
stained with lead citrate (Reynolds, 1963) and examined with a Philips EM 201
electron microscope.

RESULTS

Cell dedth in the normal kidney

Cell death can be observed occasionally during the postnatal development of the
rabbit kidney. It can be classified on the basis of its localization and frequency as
follows.

Fig. 1. Two intertubular dead cells in the kidney of a 15 days control rabbit. One of these cells
(c) shows an irregular nucleus with large clumps of heterochromatin, swollen perinuclear
space and cystic mitochondria. The other cell shows a pycnotic nucleus (arrow). Scale, 1 #m.

Fig. 2. Intertubular dead cell of a 12 days control kidney. Note the close association between
the degenerated cell and collagen fibrils (arrows). Scale, 2 #m.

Fig. 3. Intertubular phagocyte containing one dead cell with signs of digestion. Note the bundles
of microfibrils near the phagocyte (arrow). 4 days control kidney. Scale, 2 #m.
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Fig. 4. Frontal section of a kidney 5 days after treatment, showing the presence of an extensive
nephrogenic zone (nz) and dilatation of the ampullar portion of collecting tubes. Three tubular
cysts (arrows) appear filled with cellular debris. Haematoxylin—eosin. Scale, 100 #m.

Intertubular cell death

Dead cells can be observed among the tubular portions of the developing neph-
rons. Specific localization of such cells (e.g. in developing capillaries) could not be
determined. They could be classified into three groups:

(1) The first kind of dead cell is the most frequent. The nucleus is very irregular,
with marked clumping of nuclear material. The most conspicuous feature is the wide
separation of the two nuclear membranes, producing vesicles (Fig. 1). These cells
present many cellular processes, some of which are extremely long. Mitochondria
are few in number and frequently look cystic, with an electron-lucid matrix. They
resemble fibroblasts, but they lack the large amount of granular endoplasmic reti-
culum and the prominent Golgi complex characteristic of such cells. In some cases
these dying cells are closely related to collagen fibrils (Fig. 2). No degenerative
lesions could be observed in the neighbouring tubules (Fig. 1).

Fig. 5. Dead cells inside dilated terminal ampullae of a collecting tubule. 3 days treated animal.
Araldite-embedded section (1 #m) stained with toluidine blue. Scale, 50 #m.

Fig. 6. Free organelles and cellular debris in the cavity of a dilated terminal ampulla. Swollen
mitochondria and granular endoplasmic reticulum can be distinguished. 5 days treated animal.
Scale, 0-25 pm.

Fig. 7. Cytoplasmic lesions in the wall of a tubular cyst in a kidney 4 days after injection. Note
the mitochondrial vacuolization and the dilatation of granular endoplasmic reticulum. 7, inter-
tubular dead cell. Scale, 2 um.
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(2) The second type of intertubular dead cell death shows a pycnotic nucleus with
concentrated chromatic material, and the cytoplasmic organelles cannot be dis-
tinguished (Fig. 1). These cells are very small and rounded. Sometimes they appear
to be surrounded by arms of cytoplasm from an apparently viable intertubular cell.

(3) The third type of dead cell (Fig. 3) has been ingested by a phagocyte (a Type 2
phagocyte following the classification of Ballard & Holt, 1968).

The morphology of these three types of dead cells suggests that in fact they
represent successive stages in one continuous necrotic process.

Intertubular cell death is more frequent in the younger stages of development,
and it has not been observed after the twentieth postnatal day.

Cell death in the metanephric blastema

The metanephric blastema at different stages of development, and especially at
the point of fusion of a renal vesicle with a collecting tube, was carefully observed
for signs of cell death. Only two dead cells in animals 3-5 days old were ever seen
with the electron microscope, suggesting that cell death in the normal metanephric
blastema is a very rare event.

Cell death in the polycystic kidney

The morphological changes in the kidney of a rabbit treated with corticoid follow
the stages described previously (Ojeda et al. 1972). From the third day after injection
until about the fifteenth day the kidney demonstrates immaturity. It shows an exten-
sive nephrogenic zone and a progressive dilatation of the ampullar portions of the
collecting tubes (Fig. 4). From the fifteenth to about the fortieth day, tubular cysts
become large. After this the kidneys show two types of cysts. The more abundant
and characteristic are the glomerular cysts. Tubular cysts, though present, are rare.

At all stages of cyst evolution cell death can be seen by optic and electron micro-
scopy, the morphology and topography of the dead cells changing with time.

The stage of immaturity

From the third day after injection the ampullate blind ends of the collecting tubes
show progressive dilatation. Dead cells (Fig. 5) and cellular debris (Fig. 6) can be
seen by light microscopy in the cavities of about 60 9, of the tubular cysts forming
between the fourth and fifth days (Fig. 4). By the end of the period of immaturity
(twelfth day) the number of cysts showing dead cells and cellular debris has de-
creased to about 40 %. The cells forming the walls of the ampullae show lamellar
bodies and a remarkable vacuolization of the cytoplasm. The mitochondria and the
granular endoplasmic reticulum are swollen (Fig. 7). Some cells show signs of
irreversible deterioration. The nucleus shows a condensation and margination of
chromatin, and the perinuclear cisterna is widened. These cells can be considered
as dying.

Fig. 8. Phagocytes and one free degenerated cell (arrow) in the nephrogenic tissue of a 5 days
treated animal. The dead cells (dc) ingested by the phagocytes are in course of digestion.
Scale, 4 pm.

Fig. 9. Epithelial cell containing one dead cell in which nucleus (#) and cytoplasm (c) can be
distinguished. Note the close association of the phagocyte to the neighbouring cells, and
the lack of degenerative signs in its cytoplasm. m, microtubules; d, digestive vacuole with cell
fragments. 9 days treated animal. Scale, 2 #m.
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The above mentioned changes take place mainly during the first days after injec-
tion, and they have not been observed in equivalent structures in control animals.
From the sixth day cell death is essentially restricted to the metanephrogenic mesen-
chyme.

It must be noted that the aggregation of nephrogenic tissue seems to be greater
in the treated animals than in the control rabbits. This is clear in the semithin
sections. In this nephrogenic tissue the dead cells are grouped in small clusters of
3-5 cells. The electron micrographs show two kinds of dead cell. The first is small
and dense and free (Fig. 8). All the elements of these cells show increased electron
density, the chromatinisclumpedinto large polar plaques, the cytoplasm is very poor
in organelles, and they appear very closely packed. A remarkable feature is a great
reduction in surface area.

The second kind of dead cell has been ingested by an epithelial cell of the metane-
phric blastema. These epithelial phagocytes are very numerous, and they can be
divided into two successive stages, following the classification of Ballard & Holt
(1968). In the early stage (Stage 1) there are 1-2 dead cells in each phagocyte (Fig.
9), and the dead cells show few signs of digestion. They exhibit a degenerating
nucleus, in which the chromatic and non-chromatic material is fragmented, and a
cytoplasm with dilated endoplasmic reticulum and debris. The nature of the contents
of the other digestive vacuoles in the phagocytic cells is not known. In the later
stage (Stage 2) the number of ingested dead cells increases to 2-4 in each phagocyte,
and the dead cells show signs of digestion. The nucleus and cytoplasm cannot be
clearly distinguished. Some degenerating mitochondria, dense bodies and mem-
branous material can be seen in the digestive vacuoles.

Electron micrography reveals certain general characteristics of the phagocytes.
They possess numerous free ribosomes and microtubules (Fig. 9); their endoplasmic
reticulum is very scarce; an extensive Golgi complex with associated coated vesicles
is found in the cytoplasm, and the ultrastructure is generally very well conserved.
Degenerating phagocytes like those described in various other tissues in necrobiosis
were never seen (Dawd & Hinchliffe, 1971; Hurlé, Lafarga & Ojeda, 1977).

Frequently the phagocytes have a dark cytoplasm which contrasts with the light
cytoplasm of adjacent cells (Fig. 8). They appear closely associated with the meta-
nephric epithelial cells. The digestive vacuoles of these phagocytes are usually located
at the basal pole. Frequently phagocytes can be seen located in the parietal layer
of Bowman’s capsule of the developing renal corpuscle (Fig. 10). No degenerative
lesions or phagocytes can be seen in the visceral layer.

We have observed intertubular dead cells similar in morphological characteristics

Fig. 10. Immature renal corpuscle with a digestive vacuole (arrow) in one cell of the parietal layer
of Bowman’s capsule. The visceral layer does not show degenerative lesions. 5 days treated
animal. Scale, 5 um.

Fig. 11. Free mitochondria between the basement membranes of two tubules. /, lysosome. 15
days treated animal. Scale, 2 um.

Fig. 12. Cytoplasmic vacuolation in the cells of the wall of one tubular cyst. Note that damaged
cells alternate with normal cells (arrows). p, phagocyte. Araldite-embedded section (1 x#m), stain-
ed with toluidine blue. 20 days treated animal. Scale, 25 xm.

Fig. 13. Epithelial cell from the wall of one tubular cyst. Note the widened perinuclear cisterna
(pc) and the extremely distended endoplasmic reticulum. L, lumen of the cyst; b, basement
membrane; Iy, lysosome. 20 days treated animal. Scale, 1 um.
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Fig. 14. Cell of a non-cystic collecting tube in a kidney 20 days after injection. Notice the well
preserved ultrastructure and compare with the cell shown in Fig. 13. Scale, 0-5 um.

and frequency to those described in the control animals. In some cases we have
found free cytoplasmic organelles among the basement membranes of developing
tubular cysts (Fig. 11).

In the period of immaturity of the polycystic kidney neither infiltration with
hematogenous cells nor signs of inflammation were observed.

The stage of tubular cysts

At this stage the metanephrogenic zone has disappeared. Dying and dead cells
can be seen in the walls of tubular cysts and among the basement membranes of
adjacent tubules.

Within the wall of the tubular cysts, among healthy epithelial cells, groups of

Fig. 15. Lysosomes in the wall of a tubular cyst in a kidney 20 days after injection. Two swollen
mitochondria (arrows) are to be seen. Scale, 0-25 um.

Fig. 16. Myelin-like figure in a lysosome of the wall of a tubular cyst. 22 days treated animal.
Scale, 0-5 um.

Fig. 17. Two digestive vacuoles (arrows) in the wall of a tubular cyst in a kidney 22 days after
injection. Araldite-embedded section (1 x#m) stained with toluidine blue. Scale, 25 ym.

Fig. 18. Free dead cell in the lumen of a tubular cyst in a kidney 26 days after injection. Note
the well preserved nucleus and the Golgi apparatus (arrow). Scale 2 um.

Fig. 19. Cyst produced by dilatation of Bowman’s capsule. Amorphous and cellular debris are
observed in the lumen (L). 37 days treated animal. Scale, 5 xm.
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10-15 cells showing cytoplasmic alterations suggestive of degeneration can be found;
these dying cells are located mainly in regions where two or more cysts come close
together. Between the twentieth and the twenty sixth day after injection about 30 %,
of the tubular cysts have degenerated cells in their walls. The most conspicuous
feature of the dying cells at the light microscopic level is the vesiculation of the cyto-
plasm (Fig. 12). The electron microscope shows that some of the large tubular cysts
are lined by degenerating epithelium. The mitochondria of these epithelial cells are
swollen and show a reduced number of cristae, being finally transformed into empty
vacuoles with a decreased number of dense grains in their matrix. Some cells show an
extremely distended smooth-surfaced endoplasmic reticulum (Fig. 13). Free ribo-
somes can also be observed. These lesions have never been observed in the cells of
the non-cystic collecting tube, whose ultrastructure is well preserved (Fig. 14), nor
in the cells of the collecting tubes of the control animals.

In the cytoplasm of degenerating cells we have found numerous dense bodies
(Fig. 13) limited by a single membrane. Located between the electron-dense matrix
and the membrane there is an electron-lucid rim (Fig. 15). Some of these dense bodies
show myelin-like figures, and these can be observed in cyst cells which do not show
any other type of lesion (Fig. 16). The nucleus shows moderate changes. Some cells
show an indented nucleus with a swollen perinuclear space and vesiculation of the
nuclear membrane. Occasionally nuclei with dense chromatin can be observed. The
changes mentioned above are frequently present in a single cell. Dead and dying
cells seem not to lose their attachments to adjacent cells.

Phagocytes are present in the walls of the tubular cysts (Fig. 17). These cells are of
epithelial origin and have ultrastructural characteristics similar to the ones of the
period of immaturity described above.

Between the twenty second and the thirty seventh day after injection about 12 %,
of the tubular cysts are partially occupied by amorphous material, cellular debris
and dead cells. Electron microscopy demonstrates a remarkable vacuolation of the
cytoplasm of these cells. The mitochondria as well as the endoplasmic reticulum are
swollen and the cell membrane is broken; the structure of the nucleus remains
unchanged, however (Fig. 18). Intertubular dead cells are present throughout the
life span of tubular cysts.

In this period of tubular cysts, but more especially in the later stages, a second
type of cyst formed by dilatation of the capsular space of Bowman can be observed.
This type of cyst reaches its full development in the final stage in the evolution of the
polycystic kidney described by us (Ojeda et al. 1972). The walls of glomerular cysts
are formed by an epithelium of flat cells typical of the parietal layer of the renal
corpuscle. Inside the capsular cavity an amorphous material, and in some cases
cellular debris, can be seen (Fig. 19). -

DISCUSSION

Good fixation of kidney, and especially developing kidney (Larsson, 1975), is
usually considered difficult, and so it might be tempting to some to interpret the
cellular lesions reported here as the consequences of autolysis associated with poor
fixation. Three arguments are against this hypothesis. In the first place, degenerative
lesions were seen in the kidney of control animals only in the interstitial cells and
only during the first twenty days of postnatal development — never later. In the
second place, we did not find degenerative lesions in the experimental animals, nor
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in prenatal glomeruli which are generally considered difficult to fix (Johnston, Latta
& Osvaldo, 1973), nor in other parts of the kidney such as the convoluted tubules,
nor in the cells next to the degenerating ones. Finally, the images of phagocytosis
cannot be explained as artefacts produced by a poor fixation. The observed lesions
must be interpreted as evidence of necrobiosis in the kidneys of living animals.

Some of the intertubular dead cells observed in the kidneys of the control animals
can be equated to the ‘cells with dark electron-dense nuclei’ described by Leeson
(1961) in the young hamster. Bulger & Nagle (1973) have described, in adult rabbits’
kidneys, interstitial cells showing condensed chromatic material like the Type 2
cells described here. However, the cells described by us differ in such respects as
scarcity or absence of Golgi cisternae and lack of lipid droplets.

Macrophages have been observed in kidney interstitial tissue by several authors
(Kirkman, 1943 ; Morrison & Schneeberger-Keeley, 1969 ; Romen & Thoenes, 1970);
however, phagocytes with ingested dead cells like those described in the present
study have not been reported up to now in the normal rabbit kidney. Leeson (1961),
arguing from the decrease in the number of ‘cells with electron-dense nuclei’ with
increasing age, suggested that such cells either disappear completely or differentiate
into other cell types. Buss & Gusek (1968) have observed that, during the postnatal
development of the interstitial cells of rat kidney, initially undifferentiated cells are
later transformed either into fibroblasts or into cells presenting necrobiotic altera-
tions similar to those reported here. From our study it is possible to postulate that
dead cells either disintegrate in the intertubular space or are digested by phagocytos-
ing cells.

The possible role of intertubular cell death in the postnatal development of kidney
is not clear. It could indicate the disposal of a surplus of undifferentiated meta-
nephric cells that have not participated in the development of the kidney. Leeson (1961)
suggested that basement membranes of the tubules derive partially from this inter-
tubular cell death; this is in agreement with our observations, for there was some-
times a clear association between the dead cells and the extracellular material,
especially with the collagen fibres. Several authors (Hughes, 1943 ; Ojeda & Hurlé,
1975) have associated cell death with the appearance of extracellular material in the
chick embryo, but experimental proof is lacking.

Cell degeneration has been reported by Ilies (1971) during several stages of the
development of the metanephros. In our study cell death was observed in the sub-
cortical metanephric zone of normal animals; its significance is unknown.

The cell death observed in the kidney of treated animals is abnormal in intensity
and topography; nevertheless its role in the pathogenesis of this ‘model’ of poly-
cystic kidney is not clear. It is possible that cell death decreases too drastically the
mass of cells in the metanephric zone; there are many examples (Grobstein, 1966,
1967) to indicate that a certain minimum mass of cells is often necessary if differentia-
tion is to take place properly. Gossens & Unsworth (1972) have suggested that, in
mouse kidney tubulogenesis, the capacity for autonomous differentiation from the
condensed stage to the elongated one and then to the coiled tubule stage is critically
dependent upon the mass of available non-induced mesenchymal tissue. The decrease
of metanephric cell mass could explain the persistence of a nephrogenic zone and
the prolonged renal immaturity, and perhaps the formation of the glomerular cysts.
Furthermore, it has been pointed out by us (Ojeda et al. 1972) that the persistence of
the nephrogenic zone could explain the dilatation and excessive branching of the
collecting tubules.
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A possible alternative explanation is that cell death in the metanephrogenic zone
is the consequence of poor induction by the cystic collecting tube.

Cell death in the tubular cysts appears very early. It is possible that the cell detritus
liberated into the cavity of the terminal ampullae retains water because of the
oncotic pressure of its proteins, and this increases intracystic pressure. However,
the cysts are always in communication with the tubular system (Ojeda et al. 1972)
and, because of this, distension can hardly be a decisive factor in the pathogenesis of
this model of polycystic kidney.

The cell death observed in the walls of the fully developed tubular cysts could,
however, explain the change in the shape of the cysts that we have described pre-
viously (Ojeda et al. 1972).

The morphological changes in the cysts brought about by cell death could be very
important, but it is very difficult to deduce the pathogenesis of the polycystic kidney
from the morphology of the lesions.

We can only speculate about the mechanism of cell death in this model of poly-
cystic kidney induced by corticoids. Our electron microscope studies have shown
that, during the period of immaturity, the basic lesions are condensation of chroma-
tin and increase in the number of free ribosomes. This type of necrosis is very fre-
quently observed in teratogenic studies using substances which disturb replication,
transcription and translation (Schweichel & Merker, 1973).

Corticosteroids can produce cell death in the kidney by their mitostatic effect
(Ruch, 1969), and this is in agreement with Kallen’s theory (1965) that cell death is a
consequence of aberrations in mitosis.

Lamellar bodies such as those observed in the cells of the terminal ampullae of the
treated animals have been attributed to impurities in commercial glutaraldehyde
(Schultz & Case, 1970), but with this in mind we used a highly purified glutaralde-
hyde. We have demonstrated a high content of glycogen in the walls of the tubular
cysts (Garcia-Porrero & Ojeda, 1975), and on this basis the lamellar bodies could
be attributed to the transformation of glycogen into lipids (Curgy, 1968).

The pathological cell death in the kidneys of rabbits treated with methylpred-
nisolone acetate is a paradoxical phenomenon, since corticosteroids have a cell-
protecting effect attributed to their capacity to stabilize lysosomal membranes
(Weissmann, 1975). However, in some cases it would appear that corticosteroids are
able to provoke cell injury and even cell death.

At the stage of tubular cysts the dying cells show swollen mitochondria and a
notable increase in the number of primary lysosomes, supporting De Duve’s (1964)
‘suicide bag’ theory of cell death.

Morrison & Panner (1964) observed that experimental hypokalaemia leads to the
formation of large numbers of lysosomes in the cells of rat renal papillac. Wiener
et al. (1968), using quantitative electron microscopy, found that cortisone induces
a two to three fold increase in the number of lysosomes per unit area of cytoplasm,
attributable to a decreased turnover of these organelles as a result of an increase in
their membrane stability. This finding is in agreement with the results obtained by
Jurand (1968).

However, the precise ‘cause and effect’ relation between lysosomes and cell death
is not clear. The release of lysosomal enzymes is probably a manifestation rather than
a cause of cell death (De Duve, 1964). It is likely that a combination of factors
causes cell death; e.g. changes in blood supply can be a basic mechanism.

Taken all in all the results of this study suggest that cell death is an important
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factor in the evolution of the lesions in the renal polycystosis induced by corti-
costeroids, and probably in the genesis of this condition as well.

SUMMARY

We have studied, by means of optic and electron microscopy, the normal and
abnormal cell death that takes place during the postnatal morphogenesis of rabbit
kidney, and in the experimental renal polycystosis produced by methylprednisolone
acetate.

In the normal kidney intertubular cell death can be observed during the first 20
days of the postnatal development. However, cell death in the normal metanephric
blastema is a very rare event.

In the polycystic kidney numerous dead cells can be seen between the third and
forty eighth days after injection. The topography and morphology of the dead cells
depend on the stage in the evolution of the disease. In the ‘stage of renal immaturity’,
dying and dead cells are present in the nephrogenic tissue, in the dilating collecting
tubules and in the intertubular spaces. In this stage the cellular pathology is essen-
tially nuclear. In the stage of tubular cysts, the dead cells are mostly located in the
walls of cysts, with some dead cells, but mostly cellular debris in their lumina. At
this stage the cellular pathology is basically cytoplasmic. The dead cells are even-
tually digested by what appear to be phagocytes of tubular epithelial origin.

It is suggested that cell death is an important factor in the evolution of the lesions
of renal polycystosis induced by corticosteroids, and probably in the initiation of
the pathological process as well.
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