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AL O EH Application of a Novel Method of Double APAAP Staining With
Subsequent Quantitative Image Analysis to the Examination of
Integrin Expression in Undifferentiated-type Gastric Carcinomas
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Application of a Novel Method of Double APAAP Staining
With Subsequent Quantitative Image Analysis to the
Examination of Integrin Expression in Undifferentiated-type
Gastric Carcinomas

[#F5E0 H ]
To disclose the pattern of integrin phenotype (IP) alterations of during the
progression of undifferentiated-type gastric carcinomas (UGC).

[J51k]
We used double alkaline-phosphatase anti-alkaline-phosphatase (APAAP)
staining as the most sensitive:
1) the 1st step — staining with one of 11 mouse anti-integrin antibody (al,
a2, a3, a3, a6, aV, B1, B4, aVB3, aVB5, aVp),
2) the 2nd — staining with mouse anti-poly-cytokeratin antibody.
Microwave boiling was performed between the first and the second steps to
avoid the antibodies cross-reactivity. The purpose of the second step was to
include in calculations only cancer cells, which in UGC could be mixed
with inflammatory cells in early carcinomas and stromal cells in deeper
parts. .
Microphotos were taken after each step and merged by computer to obtain
“immunofluorescent-like” images. 4-5 fields in different tumor depth of 27
UGC and lymph node (LN) metastasis were examined to calculate the
fraction of integrin-positive cells among 100 of cytokeratin-positive cancer
cells.

[ 2R]
1. In non-neoplastic (NN) stomach mucosa some epithelial and ubiquitous
(02, a6, and B1) integrin subunits (IS) showed a uniformly positive pattern,
whereas others (a3 and P4) showed vertical gradients of distribution.
Mesenchymal IS (al, a5) were not expressed. aV-family integrins were
observed in areas of reactive changes.
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2. During deeper invasion of UGC the expression of

a) epithelial and ubiquitous IS showed significant trends toward a decrease,
b) mesenchymal and aV-family (expect aVB6) integrin and IS was
enhanced significantly.

3. The expression of aVP6 integrin was significantly upregulated in LN
metastasis.

4. The expression of mesenchymal IS was significantly higher in the cells
invading through the muscle than in those invading through the perimysium.

[5%2]
Our present results concerning integrin expression in NN stomach epithelia
have reconfirmed and expanded most of the previous data that were based
on IF- and horse-radish-peroxydase-based studies.
We have demonstrated the trend that the deeper UGC invaded in the
stomach wall, the less epithelial IS and more mesenchymal IS of B1 family
were expressed. This trend may reflect EMT, which is common in tumor
progression. Integrin EMT was most prominent in cancer cells migrating
through the smooth-muscle cells of the muscularis propria, suggesting the
necessity of the fibroblast-like motility mechanism for such movement.
The trend of gradual enhancement of aV family integrin expression as the
tumor invades deeper may reflect the notion that integrins of this family are
linked not only with carcinogenesis but also with UGC tumor progression
and histological pattern formation.

[t

Our results have demonstrated that the novel method of double APAAP
staining with subse-quent quantitative analysis of digital images is
applicable to analyses of integrins expression in UGC, in which the
recognition of cancer cells is not easy.

In comparison with routine IHC/IF staining, this method has allowed us to
overcome the problem of crossreactivity in double staining, to produce
more-quantitative results, thereby we could demonstrate EMT and integrin
other repertoire alterations in tumor progression.
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