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Immunocytochemical localisation of renin in
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SUMMARY An antibody to pure human renin and an immunoperoxidase technique were used to
stain immunoreactive renin in nephroblastomas. In an unselected series of surgically removed
nephroblastomas immunoreactive renin was found in 10 of 19 tumours (53%). Tissue obtained at
necropsy from 12 cases of disseminated nephroblastoma was also studied, and immunoreactive
renin in metastatic tumours was found in three cases. Patients' blood pressures and serum
potassium concentrations showed no. evidence of excess renin activity. It is therefore suggested
that if nephroblastomas contain renin as commonly as this study suggests, then any hormone
secreted may be biologically inactive.

Some malignant tumours secrete hormones, and
there is evidence that nephroblastomas may occa-
sionally secrete renin.'-3 Biochemical study of the
renin secreted by one of these cases showed that the
hormone was mainly biologically inactive.4 This
raises the possibility that nephroblastomas may se-
crete renin more commonly than is realised.
We have used an antibody to pure human renin

and an immunoperoxidase technique to localise
renin in the kidney5 and its tumours.6 This study
reports the application of this technique to show
immunoreactive renin in a series of nephro-
blastomas.

Material and methods
We studied 19 surgically excised primary nephro-
blastomas. These represent an unselected series
from the files of the Pathology Department, Royal
Hospital for Sick Children, Glasgow. They were
fixed in neutral buffered formalin, postfixed in cor-
rosive formol saline, and, after dehydration, embed-
ded in paraffin wax. From each case two blocks were
selected to include not only tumour but also adja-
cent kidney, where the renin containing cells of the
juxtaglomerular apparatus provided a known posi-
tive staining reaction. Sections (5,m) were stained
with haematoxylin and eosin, Wilson's stain,
Bowie's stain, and periodic acid Schiff after diastase.
Consecutive sections were retained for
immunocytochemistry.
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The peroxidase-antiperoxidase (PAP) technique
modified as described previously7 was used for the
identification of human renin in paraffin embedded
tissue. The antiserum was raised in rabbits using
human renin purified from a juxtaglomerular cell
tumour as the antigen. The purity of the renin and
the specificity of the antibody have been
documented,' ` and appropriate controls were used
as previously described.7

Since we were able to localise renin in the juxta-
glomerular apparatus of kidney obtained at nec-
ropsy, we also studied postmortem tissue from 12
children with disseminated nephroblastoma. We
examined paraffin embedded sections of metastatic
nephroblastoma in lung, liver, and lymph nodes.

All sections were examined independently by two
observers (GBML and SF), and only those tumours
classified as positive by both were included. The his-
tological features were assessed by an experienced
paediatric pathologist (AAMG) without knowledge
of the immunocytochemical findings.

Results

HISTOLOGY
The series of nephroblastomas included a full range
of differentiation: well and poorly differentiated
mesenchyme and well and poorly differentiated
epithelial structures. A comparison of the nature
and degree of differentiation of the tumours showed
no relation between the morphological assessment
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of differentiation and the presence or absence of
cells containing immunoreactive renin.

IMMUNOCYTOCHEMISTRY
The renin containing cells in the juxtaglomerular
apparatus of the kidney adjacent to the tumours
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Fig. 1 Glomerulus with its afferent arteriole in the kidney
adjacent to a nephroblastoma which contains
immunoreactive renin. There is hyperplasia of the
juxtaglomerular renin secreting cells. Renin PAP.
Interference contrast microscopy. Original magnification
xl60.
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Fig. 3 Renin positive cells are in the better differentiated
mesenchyme ofthe tumour. They are more rounded with
round nuclei and are clearly perivascular Renin PAP.
Original magnification x396.
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Fig. 4 Dilated blood vessel at the junction ofthe
undifferentiated blastema and mesenchyme ofa
nephroblastoma with tumour cells round the blood vessel.
The cells containing immunoreractive renin are
cytologically indistinguishable from adjacent tumour cells.
Renin PAP. Original magnification x396.
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endothelium (Figs. 3, 4 and 5). The renin containing
Z cells were most commonly found in the well dif-

ferentiated mesenchyme of the tumours, and often
they were on the border between this tissue and the
undifferentiated metanephric blastema. Occasion-
ally, cells containing immunoreactive renin were
found within areas of undifferentiated blastema,
always close to capillary blood vessels within the

,. I .' tumour (Fig. 5).
A,Wf We found immunoreactive renin in metastatic

Xi
nephroblastoma from three of the 12 postmortem

Wgl?t
cases studied. The metastatic sites were lung, liver,

tjj; and lymph node. The distribution of the renin posi-
tive cells in the metastatic nephroblastoma was iden-
tical to that of the primary tumours in the kidney.

Sections stained with aldehyde fuchsin and
Bowie's stains showed granular cells associated with
the blood vessels in a similar position to the renin

t«? .> containing cells in the adjacent sections stained with
the renin PAP method.

Fig. 5 Poorly differentiated blastemal area ofa
nephroblastoma which contains scattered renin positive
cells. They are all related to small blood vessels (arrows).
Renin PAP. Original magnification X396.

always showed a positive staining reaction. These
cells showed cytoplasmic positivity, which was both
granular and diffuse. There was often hyperplasia of
cells containing immunoreactive renin (Fig. 1).

Cells containing immunoreactive renin were
found in 10 of 19 primary nephroblastomas. These
cells were variable in size and morphology. They
were sometimes spindle cells with oval nuclei and
long cytoplasmic processes (Fig. 2); at other times
they appeared plump and round with round nuclei
(Fig. 3). In some areas they were cytologically indis-
tinguishable from adjacent tumour cells (Fig. 4).
The intensity of the staining reaction varied from

a pale brown granular positivity to almost black, a
staining reaction as intense as the renin containing
cells in the adjacent juxtaglomerular apparatus.
While the appearance and intensity of staining of the
renin positive cells varied, their position was con-
stant: they were always related to the blood vessels
of the tumour. These varied from small capillaries
(Fig. 5) to large dilated thin walled vessels (Figs. 3
and 4). Examination of serial sections showed that
when apparently isolated positive cells were seen

(Fig. 2) adjacent sections showed that they were

usually related to an underlying blood vessel. The
cells containing immunoreactive renin were usually
close to the blood vessels but external to the

CLINICAL MEASUREMENTS
Blood pressure measurements and serum potassium
concentrations were obtained from the clinical case
records where available. Where there was more than
one measurement the mean was used. There was no
significant difference (Student's t test) in the blood
pressure measurements between children whose
tumours contained cells positive for immunoreactive
renin (mean 124/79 mmHg) and those whose
tumours contained negative cells (mean 110/74
mmHg). After nephrectomy no significant differ-
ence in blood pressure was recorded in either group
as a whole or in individual cases. Similarly, there was
no difference in serum potassium concentration
between the renin positive group (mean 4 1 mmol/l)
and the renin negative group (mean 4-1 mmol/l).
These measurements were also unaffected by
nephrectomy.

Discussion

The in vitro specificity of this renin antiserum is well
characterised.9 '° It has been found to stain renin
reliably with the PAP technique in several studies of
the kidney,"-'3 and we have used it to detect
immunoreactive renin in other renal tumours.68
The cells containing immunoreactive renin in this

series of nephroblastomas could have grown into
primary renal tumours from the adjacent renal cor-
tex along with the blood vessels, since it is thought
that tumours stimulate the growth of blood vessels
from the surrounding tissue.'4 But this would not
explain their presence in metastatic nephroblastoma
in other organs. Moreover, our previous study failed
to show immunoreactive renin in metastatic tumours
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growing in the renal cortex.8 In some of the cases
which we have studied there were renin positive
cells which were cytologically malignant and indis-
tinguishable from adjacent tumour cells. It therefore
seems likely that the renin containing cells in
nephroblastoma are tumour cells.
The renin in these cells could either have been

taken up from the plasma or synthesised by the cells
in the tumour. The renin staining was often granular
(like the juxtaglomerular renin secreting cells in the
adjacent kidney), and occasional cells contained
granules with the staining reactions of renin storage
granules.
The renin secreting cells in the kidney are thought

to be derived from undifferentiated mesodermal
cells adjacent to the blood vessels in the meta-
nephric renal cortex.'5 Nephroblastoma is a tumour
of pluripotent mesodermal cells which can differen-
tiate into all structures of the normal kidney. It is
therefore not surprising that it can differentiate into
renin secreting cells and that these renin secreting
cells would be associated with the blood vessels,
mimicking the known development pattern for jux-
taglomerular cells.'5
There are several descriptions of renin secreting

nephroblastomas.'-3 16-18 The evidence is based on
high concentrations of renin in the preoperative
plasma and in the tumour, and normal plasma con-
centrations after nephrectomy. In two cases'6"7
ultrastructural examination showed secretory
granules with morphological features consistent with
renin granules within tumour cells. The situation of
these granular cells within the tumours was not
described. Patients with renin secreting tumours
often have evidence of increased renin activity in the
form of hypertension and hypokalaemia.' 15 20 These
are usually cured by nephrectomy. Analysis of the
clinical case records in our series showed no
significant difference in the blood pressure values or
serum potassium concentations between those cases
whose tumours contained immunoreactive renin and
those cases whose tumours did not. Moreover, these
variables were not affected by nephrectomy. Thus
there was no clinical evidence of excess renin activ-
ity. In support of this conclusion is the fact that there
was often hyperplasia of the renin containing juxta-
glomerular cells in the adjacent kidney. Previously
described renin secreting nephroblastomas have had
absent renin activity' and absent granular cells' 1' in
the adjacent kidney, as has been described in other
renin secreting tumours.6 It is possible either that
the renin containing cells which we have shown to be
commonly present in nephroblastoma did not
release the hormone in amounts sufficient to raise
plasma angiotensin II concentrations (and hence
suppress physiological renin secretion) or that any

hormone secreted was biologically inactive.
Whether or not nephroblastoma commonly secretes
renin will be decided by the biochemical measure-
ments of renin concentrations in tumour tissue, ad-
jacent kidney, and in pre- and postoperative plasma,
which are now underway.
We have found a similar distribution of cells con-

taining imm'unoreactive renin in a series of renal cell
carcinomas.8 Interestingly, the renin positive cells
were also usually close to the blood vessels of the
tumour, and in one case studied in detail7 the renin
secreted by the tumour was shown to be mainly
biologically inactive and to have a higher molecular
weight than active renin.' It may therefore have
been a prohormone. Similarly, the biochemistry of
the renin present in the tumour and the plasma from
one case of renin secreting nephroblastoma' has
been studied in detail: it was mainly biologically
inactive, had a higher molecular weight, and was
also probably a prohormone.4
The antibody used in the present study binds to

both active and inactive renin in vitro.' 22 Hence the
biological nature of the immunoreactive renin which
we have shown to be present in these tumours
remains to be elucidated. Our work suggests that
while secretion of biologically active renin by
nephroblastoma may be rare, as in other tumours2"
secretion of biologically inactive hormone may be
common.

We are grateful to Professor Pierre Corvol and Pro-
fessor Joel Menard of Inserm u36 7005 Paris for the
generous gift of the antibody, which made this work
possible.
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