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Gastric carcinoma is divided into two main histological types, intestinal and diffuse type on the basis of their 
tendency of glandular formation. The diffuse type has been further subdivided into three types: desmoplas­
tic, signet ring and anaplastic variant. The aim of this study was to elucidate the morphology of the acinar 
and ribbon-like structures, appearing in the tumor tissue of some diffuse gastric carcinoma by histochemical, 
immunohistochemical and electron microscopic techniques. Acinar and ribbon-like structures were found in 
eight cases (four desmoplastic and four mixed) from out twelve diffuse gastric carcinomas. Immunohis- 
tochemistry revealed that these structures were chromogranin A positive and they were localized in the sub­
mucosa and mainly in muscularis propria. The tumor cells in the mucosa contained PAS-positive mucus. 
Electron microscopically, the structures were composed of endocrine cells, which contained numerous pleo­
morphic or oval endocrine granules. We conclude that some diffuse gastric carcinomas acquire endocrine 
phenotype in the process of the gastric carcinogenesis.
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tiation.

Introduction

Gastric carcinoma is divided into two main histological types, intestinal and diffuse type 
on the basis of their tendency of glandular formation. The diffuse gastric carcinoma has 
been further subdivided into three variants: desmoplastic, signet ring and anaplastic 
variant. The intestinal type is associated with the appearance of intestinal metaplasia, 
whereas the origin of diffuse type gastric carcinoma is still unclear. W a 1 d u m et al. [9] 
have found ultrastructurally endocrine cells similar to enterochromaffin-like (ECL) 
cells in the tumor tissue of some diffuse gastric carcinoma and concluded that this car­
cinoma have neuroendocrine origin.

The aim of this study was to elucidate the morphology of the acinar and ribbon­
like structures, appearing in tumor tissue of some diffuse gastric carcinoma by his­
tochemical, immunohistochemical and electron microscopic techniques.
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Twelve gastric carcinoma surgically resected from 2000 to 2003 years were investi­
gated. The patients were 10 men, and 2 women. The age varied from 50 to 80 years.

Tissue specimens
Three or four blocks of surgically resected gastric carcinoma tissue specimens were 
fixed in 10% buffered formalin solution and embedded in paraffin wax. Paraffin sec­
tions were stained with HE and PAS. A histopathological diagnosis of the carcinoma 
was made in accordance with L a u r e n  [4]. Paraffin sections (5/xm thick) were pro­
cesses by peroxidase-antiperoxidase technique. The primary antibody was polyclonal 
rabbit antibody against human chromogranin A (Code N 1535, Dako).

In seven cases electron microscope study of fresh tumor tissue was performed 
along with the paraffin sections.

M aterial and M ethods

Results
Histology
All twelve gastric carcinoma had a diffuse growth. Four of them were desmoplastic, one 
-  anaplastic and seven -  mixed type. Acinar and ribbon-like structures were found in 
eight cases /four desmoplastic and four mixed -  in desmoplastic part of the mixed vari­
ant/. They were localized in the submucosa and mainly in muscularis propria (Fig. 1).

Fig. 1. Acinar structures in muscularis propria. HE, x 100
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Fig. 2. Chromogranin A positive acinar structures. Immunohistochemistry, x 100

Fig. 3. The structures compose of endocrine cells with pleomorphic or 
oval granules and mucoid granules (T). Electron microscopy, x 20 000



The tumor cells in the mucosa did not show glandular differentiation. They often were 
PAS positive. The mucus content in tumor cells localized in both submucosa and mus- 
cularis propria often was scanty and entirely absent in the acinar or ribbon-like struc­
tures.
Light microscopic immunohistochemistry
The most acinar or ribbon-like structures and some tumor cells were chromogranin A 
positive (Fig. 2).

Electron microscopic study
The structures were composed of endocrine cells, which contained numerous granules 
(Fig 3). The granules were pleomorphic or oval in shape. Some endocrine tumor cells con­
tained electron-lucent, homogeneous mucoid granules, amongst the endocrine granules.

Discussion
In this study, we established that the acinar and ribbon-like structures appearing in some 
diffuse carcinomas were neuroendocrine structures. Our results corresponded to 
Wa 1 d u m et al. [9], who found ultrastructurally ECL cells in tumor tissue of some dif­
fuse gastric carcinomas.

We found acinar or ribbon-like structures in both muscularis propria and submu­
cosa. We did not find similar structures in the mucosa where the tumor cells were PAS 
positive and chromogranin A negative. Our results suggest that some tumor cells in dif­
fuse gastric carcinoma acquire neuroendocrine differentiation in the process of the gas­
tric carcinogenesis.

Endocrine cells have been found in all parts of the gastrointestinal tract [5, 7, 9]. 
Like many other cells, endocrine cells may undergo neoplastic transformation and are 
capable to give origin of neuroendocrine carcinoma. In well-differentiated neuroendo­
crine carcinoma, the endocrine cells are from one type while in poorly differentiated 
carcinomas they do not show to characteristic ultrastructural appearance [2]. Ultrastruc­
turally, we found that the endocrine structures were composed mainly from well-granu­
lated endocrine cells, which corresponded mainly to ECL cells or enterochromaffin 
(EC) cells. In our opinion the acinar or ribbon-like neuroendocrine structures are a way 
of differentiation of the tumor cells in diffuse gastric carcinoma and they do not repre­
sent dedifferentiated neuroendocrine carcinoma as considered previously [9].

We found endocrine differentiation in the desmoplastic type and in the desmoplastic 
part of compound type of diffuse gastric carcinoma. In the murine entero-endocrine cell 
line STC-1, hormone synthesis is regulated from subepitelial fibroblast cell lines by 
soluble factors, which inhibit the endocrine cell proliferation and modulate the expression 
of hormonal peptide genes [6]. It is possible that the fibroblast- or myofibroblast-like cells 
in sclerotic tumor tissue of diffuse gastric carcinoma do not exert similar effects.

The origin of endocrine cells in gastrointestinal carcinoma has been the subject of 
debate. Theories include simple entrapment of normal endocrine cells, benign prolifera­
tion of endocrine cells, and malignant transformation of two distinct stem cell lines or a 
single stem cell line with multiple differentiations [1, 3, 10]. The facts that: (1) the aci­
nar or ribbon-like structures location mainly in muscularis propria; (2) the rich of gran­
ules and the correspondence of definite endocrine cell type and (3) the dual differen­
tiation of tumor cells (amphocrine cells, which contain endocrine and mucoid granules) 
support the theory for a single common stem cell origin with multiple differentiations.

In conclusion, the acinar and ribbon-like structures are a manifestation of neuroen­
docrine differentiation in desmoplastic tumor tissue of diffuse gastric carcinoma.
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