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Eosinophilic bodies in pyloric and Brunner's
gland cells

C A Rubio, T Hirota, M Itabashi, B Jacobsson, H Lignelid

Abstract
A previously unreported cell phenotype
occurred in the pyloric and Brunner
glands in two gastrectomy specimens. The
cells were characterised by homogeneous,
eosinophilic material in the cytoplasm.
The eosinophilic material had an abnor-
mally strong reactivity for Cystatin C, a
protein found recently in the normal
secretion of pyloric and Brunner's gland
cells. The reason for the apparent cyto-
plasmic accumulation of cystatin C in the
two patients described remains unclear.
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Case report
According to published findings'-' pyloric
glands and Brunner's glands in the duodenum
are composed of a similar type of mucous
secreting cell. Their nuclei are flattened against
the basal aspect of the cells, the cytoplasm
being filled with a large number of mucous
droplets.4 Others have described pyloric cells
as having poorly defined borders and a bubbly
cytoplasm.2 3

While reviewing gastrectomy specimens
from Japanese patients, we noticed cystically
dilated pyloric glands, lined by mucous secret-
ing cells with eosinophilic bodies in their
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Figure 1 Duodenal (Brunner's) gland cyst lined by cells containing intracytoplasmic
eosinophilic homogenous material. Note remnant mucin (arrows) in the apical aspect of
the cells (alcian blue(pH 2 5) periodic acid Schifj). Insert: low power view of the area.

cytoplasm in one specimen and cystically
dilated Brunner's gland lined by similar cells in
another (fig 1). They were present in all cells
lining a few of the glands in each of the two
specimens. The eosinophilic bodies were of
different size and occupied the subnuclear
aspect of the cytoplasm. The homogenous
material seemed to have pushed the nucleus of
these cells towards the free border of the cells.
In other cells eosinophilic homogenous bodies
in the supranuclear cytoplasmic area were also
seen (fig 2). The cells differed from other types
of pyloric cells reported in the gastric mucosa.5
A panel of histochemical reactions (periodic
acid Schiff, alcian blue (pH 2.5), high iron
diamine, Congo red and the Grimelius silver
technique) and immunohistochemical stain-
ings (IgG, IgM, IgA, K, A., chromogranin A and
cystatin C) were all negative except for Cysta-
tin C. This protein is a cystein proteinase
inhibitor composed of 120 amino acid residues
(molecular weight 13359) and is free from
carbohydrates.6

Comment
It has been shown by northern blot technique
that Cystatin C mRNA is present in prepara-
tions from the stomach and small intestine
which suggests that it is synthesised in these
sites.6 In a recent study the presence of
Cystatin C in the normal epithelial cells of
pyloric gastric glands and Brunner's glands
was demonstrated using immunohistochemical
techniques (Lignelid H and Jacobsson B,
unpublished observations). Cystatin C is
therefore probably synthesised by these cells in
physiological conditions and the presently des-
cribed eosinophilic inclusions, which were
more strongly Cystatin C immunoreactive,
probably represent intracytoplasmic accumu-
lations of Cystatin C. Both patients were men,
aged 59 and 67 years of age, respectively. The
two specimens showed early adenocarcinoma
of intestinal type. The cells with eosinophilic
bodies were found while assessing the extent of
intestinal metaplasia using morphometry7 in
33 gastrectomy specimens from Japanese
nationals. Of interest was the fact that while
6-7% (or two of 33) of the gastrectomy
specimens contained gastroduodenal mucous
cells with eosinophilic bodies, none of more
than 500 reviewed gastrectomies from
European and North American patients
demonstrated similar cells with eosinophilic
inclusions.
The cells described here differ from the six

types of vacuolated pyloric cells that have been
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Figure 2 Strong positivity of the intracytoplasmic eosinophilic material following
immunohistochemical staining with cystatin C.

reported before.8`10 Further studies are neces-
sary to assess the true prevalance of mucous
gastroduodenal cells with eosinophilic bodies

in Japanese nationals and to clarify the func-
tional importance of the Cystatin C material
retained in these cells.
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Reassessment of the rate of fixative diffusion

R D Start, C M Layton, S S Cross, J H F Smith

Abstract
The diffusion of fixatives is slow. Early
work using plasma gels and animal tissues
showed the distance penetrated by a fix-
ative to be a simple function ofthe fixation
time but this relation has not been estab-
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Diffusibility coefficients offixatives

Fixative K* r (standard error)

4% formaldehyde solution 0-55 (0-78) 0-88 (p < 0-001)
Saturated picric acid solution 0 40 (0 50) 0-79 (0-001 < p < 0-01)
5% acetic acid solution 0 90 (1-20) 0-82 (0-001 < p < 0-01)

*Figures in parentheses are the values of K from Medawar, 19412

Tissues are usally fixed before microscopic
examination and effective fixation is essential
for accurate histological interpretation. Fixa-
tion depends not only on the rate at which a
fixative reacts with tissue components, but also
on the ability of the fixative to diffuse into
tissues. An important rate limiting factor
within the complex process of fixation is the
slow speed of fixative diffusion into tissues.
Our understanding of this subject is largely

based on early studies which examined the
diffusion of fixatives into plasma gels and
animal tissues.' `These studies indicated that
fixatives obey the laws of diffusion and that the
distance penetrated by a fixative depends on a
simple function of fixation time. This distance
in millimetres is equal to the square root of the
fixation time in hours, multiplied by a coeffi-
cient of diffusibility (K) for that fixative.23
More complicated formulae have been pro-
posed,4 but no further studies have tested this
relation nor examined the diffusion of fixatives
into human tissues. This study was designed to
examine the rate of fixative diffusion into a
human tissue in the context of routine surgical
specimens using necropsy material.
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