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Expression of Integrin a5, a6, aV, Bl, p3, p4 Subunits
in Gastric Cancer

Chang Woo Gham, M.D., Seung Woo Park, M.D., Yule Shinx,
Hyun Wook Kim, M.D., Han Soo Kim, Ph.D., Si Young Song, M.D.,
Jae Bock Chung, M.D., Jin Kyung Kang, M.D., and Sung Hoon Noh, M.D."

- # .
Departments of Internal Medicine and Surgery , Institute of Gastroenterology,

Brain Korea 21 Project for Medical Sciences*, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: The integrins play a central role in maintaining the morphology of cell and tissue, growth,
differentiation, migration, survival and apoptosis of cells, and angiogenesis. Although integrins are implicated in
carcinogenesis and tumor angiogenesis, their precise contributions to the process are largely unknown. Methods: For
paraffin embedded tissue samples of 102 gastric cancers (23 differentiated, 79 undifferentiated), the expression of
integrin a5, a6, aV, PBl, B3, P4 subunits and factor VIII were examined by immunohistochemical staining.
The relationships between the expression of each integrin and several clinicopathologic parameters were analyzed.
Results: The positive rates of integrins were as follows: a5 24%, Pl 8%, a6 16%, P4 24%, aV 29%, and
B3 34%. The expression of a5, a6, and aV was well correlated with the expression of B1, B4, and B3,
respectively. The aV integrin was highly expressed in tumors of advanced T stage. The expressions of a6 and
B4 integrins were significantly higher in differentiated tumors, but the B3 integrin was significantly expressed
in undifferentiated tumors. The number of tumor vessels has positive correlation with aV integrin expression.
Conclusions: These findings suggest that integrin a6p4 is one of the key factors in determining tumor
differentiation and growth pattern. The integrin aVB3 may be related to the angiogenesis especially in advanced
gastric cancer. (Korean J Gastroenterol 2002;40:355-363)
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Table 1. Characteristics of the Patients

Age* (yr, range) 46+15 (18-80)

Sex (M/F) 53/49
TNM stage

T&II/ I &IV 53/49
T stage

T1 & T2/ T3 & T4 41/61
N stage

Node negative / positive 47/55
Differentiation’

Differentiated / Undifferentiated 23/79
* Mean+SD.

" The differentiated type includes well and moderately
differentiatied types and the undifferentiated type includes
poorly differentiatied and signet-ring cell types.
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TF FHolA Z otk o] FAHELS o5 24%, Bl 8%,
a6 16%, B4 24%, aV 29%, B3 34%=Z aVS} p3 ol
] A FdEo] M =%oH, Bl ofdH o A E0
7 giskth FokRol 9 integrin W HEE HIFUH
o Ao} wlna] B ul, a69} B4 o= HIFF

Fig. 1. Immunohistochemical staining of gastric cancers and normal
tissues. Pictures are taken from a few excellent immunohisto-
chemical staining cases. Immunohistochemical staining revealed
strong reactivity (A) on plasma membrane with the anti-a6
antibody and (B) in focal cytoplasm with anti-B4 antibody on
normal gastric mucosal epithelium. (C) Strong expression of (4
on membrane is seen on differentiated-type cancer. (D) Anti-a
V antibody shows cytoplasmic staining on undifferentiated-type
cancer (immunohistochemical stain, x400).
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3ol vlste] FoF FHolA Lo HAE A9t B
FATHEAE A$: a6 63% (64/102), P4 41% (42/102))
(Fig. 2). L2} a5, Bl, aVv, B3 olEl= HF-&E T
Fo)of BlgdRe Hd AUt AR 7 Sl 23
A EEe Fdel tete] o ol E zhe| AH
AolMe= a59 Bl, a6}t B4, 123 aVe} B3V HE
A#gol UATHP<0.05) (Table 2).

100%
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Sum of cases (%)

20%
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Fig. 2. Changes of integrin expression level at tumor region
compared with non-tumor region. The bar represents incidence (%)
of decreased ([]), equivalent (£7), and increased (H) expression
levels compared to non-tumor region. While the a6 and (4
expressions were decreased at tumor region frequently (a6 63%,
B4 41%), aS, Bl, aV, and B3 showed little changes in the
majority of cases.

Table 2. Correlation between Expression of the Each Subunit

Subunits a5 a6 av
B1 0.268%* -0.026 0.132
B3 0.135 -0.028 0.621%
B4 0.074 0.396%* 0.048

Data are expressed as correlation coefficients (¥).
* p<0.05.
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ou] YA Ekor, Q1% A (signet-ring cell type)ol Al
= w0l AH(Fig. 3). 2k avel p3 obe] o
1HSS B3gol 42t 13% (3/23), 13% (3/23)= v&

oM 34% (27/79), 41% (32/79)E T} wrgkony p3<]
AR BATEAHA )7t AJTKFig. 4). a5k Bl o
HelMe 22482 B3tz ne Fd &9 xol7k gtk
TF Bl wE vl AE, avel B3 ofdhele] HHE

Mo

Fig. 3. Expression patterns of integrins in gastric cancer. (A) a6
is not expressed in signet-ring cell type tumor, (B) but is distinctly
expressed on differentiated-type tumor on the cell membrane.
(C) B4 expression is seen on the normal region and (D) on
differentiated type tumor. (E) aV and (F) B3 show higher
expression rates in tumor of undifferentiated-type or of advanced T
stage (immunohistochemical stain, *x400).
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Fig. 4. Integrin expression according to differentiation of gastric
cancer. The bar represents the percentage of positive cases in
differentiated-type (7)) and undifferentiated-type () tumors. The
expression rates of a6 and P4 were higher in the differentiated-
type tumors (a6 39%:9%, P4 61%:13%), while B3 showed
significantly higher expression rate on the undifferentiated-type
tumors (13%:41%) (*p<0.053).

2 TIT2 71904 22 15% (6/41), 29% (12/41)E T3/T4
Wrlol el 39% (24/61), 38% (23/61)HT}t SO}, av
olekele] 9wk TATH w7t AATKFig. 5). a5t
B1, a6S} B4 ofdlol M T W7o wE WLl xjo]
7F itk gz Ae] Hol oRe] wEtAE avel B3 of
o] B g Pz Aol kA ZH2t 38% (21/55),
2% (23/55F H=d o] F4NAM 19% (9/47), 26%
(12/47 BT E=doy FAIEHR orj= gk o592 pl,
a69t p4 ol9lolMe Fzdo Ho] ofRo] wE oy
&9 Aol7} ATk
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Fig. 5. Integrin expression according to T stage of gastric cancer.
The bar represents the percentage of positve cases in T1/T2 stage
(") and T3/T4 stage () tumors. Statistically significant expression
of aV integrin was seen on the majority of the advanced T stage
tumor cases (15%:39%) (+p<0.05).
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B r = F99) factor VIII YL Hole= mjA|d o]
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B4 ofrele] wde MY Fmot Fogt AHaA
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it Flr e o B a2t N Lol

Factor VII

Fig. 6. Angiogenesis and expression of integrin aV, (3. (A) aV
and f3 integrin subunits were highly expressed on the advanced
T stage gastric cancer. (B) On the contrary, negative staining of
aV, B3, and factor VIII was seen on the Tl stage tumors
(immunohistochemical stain, *x200).
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Fig. 7. Correlation between angiogenesis and expression level of
integrin aV and B3. The number of vessels was positively
correlated to expression level of aV (p=0.013). Similar pattern
was shown in the case of integrin 3. The level of expression was
defined as follows: 2+, >50% of tumor cells were strongly stained
regardless of the site; 1+, <50% of tumor cells were stained; O,
no cells were stained.
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