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Background : Aberrations of cell cycle-related genes have been reported to contribute to
the formation and development of various human tumors. To investigate the gastric carcino-
genesis, the expression of cell cycle-related genes (p53, p21wafl/cipl, cyclin D1 and Rb pro-
tein) compared to the morphological changes of gastric epithelial lesions were studied. Meth-
ods : The expression of p53, p21wafl/cipl, cyclin D1 and Rb protein was immunohistochemi-
cally studied in a series of surgical specimens including the 36 normal/regenerating lesions
and the 127 gastric epithelial proliferative lesions (GEPLS). The gastric epithelial proliferative
lesions consisted of 25 regenerating epithelia with atypias (REASs), 27 low grade gastric dys-
plasias (LGDs), 17 high grade dysplasias (HGDs), 24 early gastrc carcinomas (EGCs), and
34 advanced gastric carcinomas (AGCs). Results : The frequency of p53 protein overex-
pression was significantly associated with histologic grades of GEPLs (p=0.031); occurring in
4% of REASs, in 14.8% of LGDs, in 23.5% of HGDs, in 41.7% of EGCs and 58.9% of AGCs.
The p21 wafl/cipl immunohistochemical reaction showed superficial eccentric positivity, rep-
resenting an inverse correlation with histologic grades of GEPLs (p=0.04); occurring in
83.4% of normal/regenerating lesions, in 80% of REAs, in 74.1% of LGDs, in 29.4% of
HGDs, 20.8% of EGCs and 8.8% of AGCs. Although Cyclin D1 and Rb proteins were
expressed highly in the GEPLSs, the frequency of both proteins were insignificantly associat-
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Table 1. Immunohistochemical reactions of p53, p21, Rb, and cyclin D1 in normal/regenerating epithelia of the stomach

Normal/regenerating epithelia (n=36)

Negative (%) Superficial foveolar Regenerating neck or base Proper glandular
epithelia positive (%) zone epithelia positive (%) epithelia positive (%)
p53 34 (94.3) 0(0) 2(5.7¢ 0(0)
p21 3(8.3) 30(83.4) 3(8.3y 0(0)
Rb 6 (16.7) 0(0) 29 (80.5) 1(2.8¢
cyclin D1 20 (55.5) 4(11.1p 6 (16.7) 6 (16.7)

2 The immunohistochemical reactions are not relevant to the positive criteria given in this study.

Table 2. Expressions of cell-cyle regulatory gene products in gastric epithelial proliferative lesions

Gastric epithelial prolifertive lesions

REA (n=25) LGD (n=27) HGD (n=17) EGC (n=24) AGC (n=34)

2positive (%) 2positive (%) positive (%) 2positive (%) 2positive (%) pvalue
p53 1(4.0) 4(14.8) 4(235) 10 (41.7) 20 (58.9) 0.031
p21 20 (80.0) 20 (74.1) 5 (29.4) 5 (20.8) 3(8.8) 0.044
Rb 10 (40.0) 21 (77.8) 13(76.5) 20(83.3) 26 (76.5) NS
cyclin D1 16 (64.0) 12 (44.4) 10 (58.8) 17 (70.8) 23 (67.6) NS

REASs: regenerating epithelia with atypia, LGDs: low grade gastric dysplasias, HGDs: high grade gastric dysplasias, EGCs: early gastric carcinomas,
AGCs: advanced gastric carcinomas, “positive: positive cells >5% among relevant cells of each gastric epithelial proliferative lesion.
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Fig. 1. The expressions in normal/regenrating epithelia. The
p21lwafl/cipl protein is expressed in nuclei of the superficial
foveolar cells and not expressed in those of neck and base of
regenerating epithelia (A). The Rb protein is expressed in neck
and base of regenerating epithelia but down-regulated at superfi-
cial foveolar cells (B). The cyclin D1 protein is expressed focally
in cytoplasms of proper glandular epithelia (C). But, A few cases
show some degree of nuclear reactivity in superficial regenerat-
ing epithelia on erosion (D).
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Fig. 2. The expressions in dysplasia and carcinoma. The p53 overexpression is noted in nuclei of high grade gastric dysplasias (A) and
overt adenocarcinomas (B). In advanced gastric carcinomas, the p21wafl/cipl protein is expressed on the surface of tumor cell nuclei
(C) but the p21wafl/cipl protein expression loss is noted in center area of the tumors (D). The Rb protein is overexpressed in the nuclei
of high grade gastric dysplasias (E) and overt carcinomas (F). The cyclin D1 protein expression is noted in nuclei of low grade gastric
dysplasias (G) and early gastric carcinomas (H). (Fig. 2. Continued next)

(Table 3)(Fig. 2G, H, I).
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Table 3. Semiquantitative evalulation of the cyclin D1 and Rb expression in gastric epithelial proliferative lesions

cyclin D1 expression Rb expression
Low-expression (5-25%) High-expression (>25%) Low-expression (5-25%) High-expression (>25%)
REAs (n=25) 16 (64.0%) 0 10 (40.0%) 0
LGDs (n=27) 11(40.7%) 1(3.7%) 21 (77.8%) 0
HGDs (n=17) 9 (52.9%) 1 (5.9%) 10 (58.8%) 3(11.1%)
EGCs (n=24) 13 (54.2%) 4 (16.7%) 12 (50.0%) 8 (33.3%)
AGCs (n=34) 16 (47.5%) 7 (20.6%) 11 (32.4%) 15 (44.1%)

GEPLs: gastric epithelial proliferative lesion, REAs: regenerating epithelia with atypia, LGDs: low grade gastric dysplasias, HGDs: high grade gastric
dysplasias, EGCs: early gastric carcinomas, AGCs: advanced gastric carcinomas.

Table 4. Correlation between cyclin D1 and Rb protein in gastric epithelial proliferative lesions

cyclin D1 expression

REAs (n=25) LGDs (n=27) HGDs (n=17) EGCs (n=24) AGCs (n=34)

Q) ) ) *) ) ) ) *) ) ()
Rb (-) 6(24.0) 9(36.0) 4(14.8) 2(7.4) 0(0) 4(23.5) 14.2) 3(12.5) 6 (17.6) 2(5.9)
Rb (+) 3(120) 7(28.0) 11(40.7) 10(37.0) 7(412) 6(35.3 6(25.0) 14(58.3) 5(14.7) 21(61.8)
p value NS NS NS NS 0.007

REAs: regenerating epithelia with atypia, LGDs: low grade gastric dysplasias, HGDs: high grade gastric dysplasias, EGCs: early gastric carcinomas,
AGCs: advanced gastric carcinomas.
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Table 5. Relationships between cases of both the Rb-positive and cyclin D1-positive expressions and others in gastric epithelial pro-

liferative lesions

Gastric epithelial prolifertive lesions (n=127)

REA (n=25) LGD (n=27) HGD (n=17) EGC (n=24) AGC (n=34) p value
Rb (+)lcycin D1 (+) 7 (28.0%) 10 (37.0%) 6 (35.3%) 14 (58.3%) 21 (61.8%) 0.044
others 18 (72.0%) 17 (63.0%) 11 (64.7%) 10 (41.7%) 13 (38.2%)

REAs: regenerating epithelia with atypia, LGDs: low grade gastric dysplasias, HGDs: high grade gastric dysplasias, EGCs: early gastric carcinomas,

AGCs: advanced gastric carcinomas.
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