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Estrogen Receptor-related Protein(P29) in Gastric
Cancer - Association with Histologic type and Stage
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Estrogen receptor-related protein was examined on gastrectomy specime from 16 cases of
advaced gastric adenocarcinoma and 7 cases of early gastric carcinoma(EGC) by using peroxi-
dase-anti-peroxidase method on formalin-fixed paraffin-embedded sections. Positive reaction
was seen in 7 out of 16 cases of advanced carcinoma and in 4 out of 8 cases of EGC(50%).
Among advanced carcinoma, 3 cases of mucinous carcinoma were negative and 2 cases of
signet ring cell carcinoma(SRC) showed focal positive reaction only in combined poorly differe-
ntiated(PD) area(10% of tumor cells). PD advanced carcinoma consisted of 4 cases of medul-
lary type and 3 cases of individual cell type. Two out of 4 medullary type showed positive
reaction in 20 and 80% of tumor cells and 2 out of 3 individual cell type showed positive
reaction in 50 and 70% of tumor cells. Gland-forming type of advanced carcinoma consisted
of 1 each case of intestinal and cardiac type and 1 mixed intestinal and cardiac type. Only
1 case of intestinal type showed positive reaction in 50% of tumor cells. Among EGC, 2 cases
of SRC were negative and 2 cases of PD carcinoma showed 5 and 10% positivity in PD
area and 20 and 40% positivity in admixed gland-forming area. Gland-forming EGC consisted
of 3 cases of intestinal type and 1 case of cardiac type. One case from each group showed
positive reaction in 50 and 20% of tumor cells, respectively. In summary, positive reaction
to antibody to estrogen receptor-related protein(P29) was expressed in PD(66.7% ), gland-for-
ming(50% ), SRC, and mucinous type in order in both early and advanced carcinoma. The
difference between age, sex, and other factors was not clear due to limitation of specimen.

KEY WORDS : Estrogen receptor-related protein(P29) - Stomach cancer * Early gastric carci-
noma - Advanced gastric carcinoma.
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Introduction

The presence of estrogen receptor has been repo-
rted in non-sex hormone dependent tumors inclu-
ding malignant melanoma, kidney and brain tu-
mors, gastrointestinal cancers, lung cancers, and
others!, which suggest that these tumors may be
hormone-dependent or influenced by hormonal fa-
ctors.

The incidence of gastric adenocarcinoma in wo-

Table 1. Advanced carcinoma

men is as low as 50% of that in men® and undiffe-
rentiated or diffuse type of gastric carcinoma is
more common in younger female patienis compa-
red to intestinal type of adenocarcinoma’®. These
findings suggest that sex hormones, particularly fe-
male hormones may play a role in regulating the
growth of gastric cancer. Recently, sex hormone re-
ceptors have been studied in gastric cancer tissue”
18 showing positive reactions for estrogen receptor
(ER) and progesterone receptor(PgR) more fre-
quently in Borrmann type IV and diffuse type with

Borrmann  Depth of .
Sex Age . X LN Histology ER(%)
type mvasion )
Mucinous type
$91-436 M 72 i PG + -
+SRC -
$91-2289 F 54 i PG + -
+SRC -
$90-1614 F 49 i PG + -
+SRC -
SRC
$91-1103 F 68 1 M - —
+PD +(10%)
$91-2127 M 68 i PG + -
+PD +(10%)
591-2219 M 53 I PG + -
+PD —
PD(medullary)
$91-2333 F 64 i M + -
$91-328 M 56 i PG + +(20%)
+SRC -
$89-3064 M 57 U PG + -
$89-2817 F 32 U PG - +(80%)
PD(individual)
$89-3041 M 50 U PG + +(70%)
$89-2505 M 37  EGCA Ilc— M* - +(50%)
like +SRC —
$89-1999 F 47 i PG -
Gland forming WD to MD
$90-4143 F 75 i PG + WD, inte & card -
$91-1372 M 57 i M - WD, card -
590-3076 F 60 I M + Inte +(50%)

LN : Ivmph node, P! perigastric, M . muscle, M*

card : cardiac, U : unknown

- superficial inner muscle laver, inte ! intestinal,
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scirrhous growth pattern.

The current study evaluates the expression of est-
rogen receptor-related protein(ErP) on advanced
and EGC to see the difference between stages and
various histologic types of the gastric adenocarci-

noma.

Material and Method

Gastrectomy specimen of 16 cases of advanced
gastric carcinoma and 8 cases of EGC were obtai-
ned from Department of Pathology of Ewha Wo-
mans University Hospiatl. Advanced carcinoma ca-
ses included 8 males and 8 females and the age
was 32~75 years old with the mean age of 56.2.
The cases were summarized in Table 1. There were
3 cases of mucinous and SRC type each, 4 cases
of medullary type PD carcinoma, 3 cases of indivi-
dual cell type PD carcinoma, and 3 cases of gland
forming well(WD) to moderately well differentiated
(MD) carcinoma. All 3 cases of mucinous carci-
noma showed areas of SRC carcinoma and all 3
SRC carcinomas were mixed with areas of PD car-
cinoma. Two cases of PD carcinoma were also mi-
xed with SRC area. Three cases of gland-forming

Table 2. Early gastric carcinoma

carcinoma consisted of 1 each case of cardiac and
intestinal type and 1 mixed intestinal and cardiac
type.

The EGC cases included 2 males and 6 females
and the age distribution was 45~69 years old with
the mean age of 58.5. There were 2 cases of SRC
type, 2 cases of individual cell type of PD carci-
noma, and 4 cases of WD to MD gland forming
carcinoma(Table 2). One case of SRC was mixed
with PD area and the other with intestinal type
WD carcinoma. Both cases of PD cases were mixed
with gland forming areas. Four cases of gland for-
ming WD to MD carcinoma consisted of 3 cases
of intestinal type and 1 case of cardiac type.

Representative sections from each case were stai-
ned with monoclonal antibody to ErP(P29) by pe-
roxidase-anti-peroxidase method described by Ster-
nberg et al?”. The results were interpreted in a se-
miquantitative manners based on the patterns of
cell staining as negative(—) or positive(+), the
latter with percentage of postitively reacting tumor
cells.

Results

The results are summarized in Tables 1 & 2. In

EGCA Depth of .
Sex  Age . LN Histology ER(%)
type invasion
SRC
$90-332 F 51 Tic M — -
+PD -
$91-3374 F 57 b M — -
+WD, inte —
PD
$91-1696 M 58 Ilc M - +(10%)
+gl(card) +(20%)
$90-400 F 69 Ic SM — +(5%)
+gl(inte) +(40%)
Gland forming WD to MD
$90-8690 M 45 b SM +(2/8) inte —
$91-196 F 69 Ilc M — inte +(50%)
$90-1725 F 55 b SM - card +(20%)
$90-3953 F 64 11b M — inte -

LN : lvmph node, M : mucosa, SM : submucosa, inte : intestinal, card : cardiac, gl : gland
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advanced gastric carcinoma, 7 out of 16 cases(43.7
%) showed positive reaction. All 3 cases of muci-
nous carcinoma were Borrmann type II with infilt-
ration into perigastric soft tissue. ErP was negative
in all 3 cases in both mucinous and SRC areas.
Three cases of SRC consisted of 2 cases of Borr-
mann type III and a case of type IV. Two cases
were infiltrating into perigastric soft tissue and 1
into muscle layer. ErP was negative in signet ring
cells and occasionally positive(10% of tumor cells)
in admixed PD areas in 2 cases.

Four out of 7 cases(57%) of PD type showed
20~80% wvariable positivity of the cells. There was
no significant differerice in positive reaction bet-
ween medullary type and individual cell type PD
carcinomas. Four cases of medullary type PD carci-
noma consisted of 2 cases of Borrmann type III
and 2 of unknown gross classification. Three cases
were infiltrating into perigastric soft tissue and 1
into muscle layer. Two cases were negative in ErP
and 2 others showed positive reaction in 20% and

Fig. 1. Medullary tvpe poorlv differentiated advanced
adenocarcinoma with positive reaction in 80%
of tumor cells(589-2817).

Fig. 2. Individual cell tvpe poorlv differentiated advan-
ced adenocarcinoma with positive reaction in
70% of tumor cells(S89-3041).

80% of tumor cells. respectively(Fig. 1). The latter
was 32 year old female and Borrmann type .was
unknown. Two of 3 individual cell type PD carci-
noma showed positive reaction in 50% and 70%
of the tumor cells, respectively(Fig. 2). One with
50% positivity was grossly EGC type Ilc-like lesion
with infiltration into superficial inner muscle layer.
Mixed SRC area in that case was negative for ErP.

All 3 cases of gland-forming WD to MD carci-

noma were Borrmann type III and infiltrating into
muscle layer in 2 cases and preigastric soft tissue

in 1 case. Only 1 case of interstinal type showed
positive reaction in 50% of tumor cells.

Among EGC. 4 out of 8 cases(50%) showed po-
sitive reaction. Two cases of SRC type were EGC
type Ilc and IIb, respectively, with mucosal involve-
ment. ErP was negative in signet ring cells as well
as in admixed PD or gland-forming areas. Two
cases of PD cacrinoma were type Ilc with mucosal
and submucosal involvement, respectively. PD area
showed 5 and 10% positivity compared to 40% and
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Fig. 3. Gland-forming area mixed with poorly differentiated early gastric adenocarcinoma with positive

reaction in 40% of tumor cells(S90-400).

20% positivity in admixed gland-forming arcas(Fig.
3). Gland-forming WD and MD EGC consisted
of 3 cases of type IIb and a case of Ilc and 2 each
involved mucosa and submucosa, respectively. One
case of 3 intestinal type showed 50% of positivity
in tumor cells and 1 cardiac type showed 20% of
positivity. One case with metastasis in perigastric
lymph nodes was negative in ErP.

Discussion

Gastric adenocarcinomas are usually devided
into advanced and early carcinoma according to
depth of invasion and into various histologic types
based on pattern and differentiation of tumor cells
19 Difference in incidence and histologic types of
gastric carcinoma according to age and sex of the
patients has been suggested the hormonal or immu-

nologic factors in this tumor”™®

and recently demo-
nstration of hormonal receptors in tumor cells posi-
tively confirmed the relationship between these. Ex-
perimental study also showed hormonal influence

21)

on growth of gastric cancer in rats”’ and culture

of cell lines form ER-positive human gastric cancer

171

showed dependency on estrogen and suppression
by antiestrogen®.

The presence of estrogen receptors, located in
nucleus, in gastric carcinoma was first reported by
Tokunaga et al” by dextran-charcoal method and
immunochistochemical method was developed after
that'>!5, Recently proteins regulated by, or related
to, estrogen receptor were discovered in cytoplasm
2) and proved to be a more reliable indicator of
prognosis and hormone sensitivity than the demon-
stration of receptor itself. The p29, used in this study,
is the monoclonal antibody to estrogen receptor-re-
lated protein recognizing a 29 Kd non-hormone
binding protein associated with the estrogen recep-
tor. Studies showed that this 29 Kd andtigen is hu-
man-specific and present only in estrogen receptor-
positive tissues such as breast, uterus and ovary?.

In this study, overall positivity of ErP in advanced
and EGC was similar(43.7% and 50%. respectively)
but showed more positive reaction in PD carcinoma
(66.7%) compared to gland foming WD to MD
adenocarcinoma(50% of cases) or SRC or muci-
nous carcinoma(0%). These results were similar
to previous studies. Tokunaga et al'® correlated ER



and PgR-positive cases with gross and microscopic
characteristics of tumor and showed ER-positive
cancers were grossly Borrmann type IV and micros-
copiclly diffuse type with scirrhous growth pattern.
But they did not mention the relationship between
Borrmann type and microscopic features or gross
pattern. Also, histologic type was confined into two
patterns only, intestinal and diffuse type according
to Lauren classification!?.

Nishi et al'® did imunohistochemical study of
intracellular estradiol(E2) in advanced gastric can-
cer and showed E2-positive tissue in 44% of 52
male patients and 206% of female patients with
difference of expression according to age and histo-
logic type. In their study, E2-positive cases occurred
without age distinction in male compared to female
with positive reaction only in younger age group.
Also, male patients showed more positivity of E2
in intestinal type of cancer and female patients in
scirrhous type of cancer. They showed the difference
between ER and E2 with no definite correlation
between them, and suggested occurrence of type
IT receptors due to difference in serum level of E224).
Difference of E2 expression in different type of gast-
ric carcinoma was obvious in their study, but it
was not clear whether the presence of E2 in gastric
cancer was due to production of E2 or not.

Recently, Harrison et al'® studied the effect of
tamoxifen and estrogen receptor status on survival
in gastric carcinoma. They used ERDS5, estrogen
receptor-related protein, and 53 of 95(558%) t-
mors were positive. Patients with ERD3-positive tu-
mors showed significant decrease in survivial time
and tamoxifen therapy did not prolong survival.
In addition, ERDS showed fewer positive tumor
cells in PD group(40% ) compared to MD group(68
%) and Lauren diffuse type showed fewer positive
cells(29%) than intestinal type(69% ). Thir results
were opposite to previous studies and this study,
which suggested that positivity most likely depend
on type of antibodies.

In this study, due to limitation of the specimen

number and cases, postitive reaction according to
age, sex, clinical stage was not evaluated. Further
study with more specimen and correlation with pro-
liferative activity of tumor cells are mandatory to
decide the exact role and meaning of this protein
in gastric cancer.

Conclusion

In both EGCA and advanced carcinoma, positive
reaction to antibody to estrogen receptor-related
protein(P29) was expressed in PD, gland-forming,
SRC, and mucinous type in order. As a result, it
is presumed that estrogen receptor-related protein
probably associated with proliferative activity of the
tumor cells.

References

1) Fisher RI, Neifield ME, Lippmann ME : Estrogen
recepltors in human malignant melanoma. Lancet 1976
12 1337-339

2) Kiang DT, Kennedy BJ : Estragen recepior assay in
the differential diagnosis of adenocarcinomas. JAMA
1977 . 238 © 32-34

3) McClendon JE, Appleby D, Claudon DB, Donegan
WL, Decosse JJ . Colonic neoplasms tissue estrogen
receplor and carcinoembryonic antigen. Avch Surg
1977 ¢ 112 © 240-241

4) Donnell MS, Meyer GA, Donegan WL : Estrogen-re-
ceplor protein in intracranial meningiomas. | Newro-
surg 1979 © 50 : 499-502

5) Stedman KE, Moore GE, Morgan RT : Esirogen re-
ceptor proteins in diverse human tumors. Arch Surg
1980 . 115 244-248

6) Wynne GG : The sex ratio in gastric cancer and hypo-
thetical considerations relative to etiology. Br | Cancer
1968 . 22 © 164-171

7) Hirayama T : Epidemiology of stomach cancer. Gann
Monograph in Cancer Research 1971 : 11 : 3-19

8) Stemmermann GN, Brown C : A survival study of
intestinal and diffuse types of gastric carcinoma. Can-
cer 1974 © 33 1 1190-1195

9) Tokunaga A, Kojima N, Andoh T et al . Hormone
receptors in gasiric cancer. Eur J Cancer Clin Oncol
1983 . 19 . 687-689

— 172 —



10) Kitaoka H : Sex hormone dependency and endocrine
thevapy for patients with diffuse carcinoma of the sto-
mach. Jpn | Cancer Chemother 1983 . 10 : 2453-2460

11) Sica V, Nola E, Contieri E, Bova R, Masucci M,
Medici N, Petrillo A, Weisz A, Molinari A, Puca
G . Estradiol and progesterone receplors in malignant
gastrointestinal tumors. Cancer Res 1984 . 44 * 4670-
4674

12) Kojima O, Takahashi T . Endocrine therapy for scir-
rhous carcinoma of the stomach. Jpm J Cancer Chemo-
ther 1986 . 13 . 2526-2531

13) Tokunaga A, Nishi K, Matsukura N, Tanaka N, Onda
M, Shirota A, Asano G, Hayashi K : Estrogen and
progesterone receptors in gatric cancer. Cancer 1986
57 . 1376-1379

14) Uehara Y, Takahashi T, Kojima O, Majima T, Fujita
Y : Peroxidase-antiperoxidase staining for estrogen and
progesterone in scivrhous type of gastric cancer . Possi-
ble existence of the estrogen receptor. Jpn J Surg 1986 -
16 © 245-249

15) Nishi K, Tokunaga A, shimizu Y, Yoshiyuki T, Wada
M, matsukura N, Tanaka N, Onda M, Asano G - Im-
munohistochemical study of intracellular estradiol in
human gastric cancer. Cancer 1987 * 59  1328-1332

16) Harrison JD, Morris DL, Ellis IO, Jones JA, Jackson
1. The effect of tamoxifen and estrogen veceptor status
on survival in gastric carcinoma. Cancer 1989 © 64 :
1007-1010

17) Wu C, Chi C, Chang T, Lui W, Peng F : Sex hormone
veceptors in gastric cancer. Cancer 1990 . 65 . 1396-
1400

18) Matsui M, Kojima O, Uehara Y, Takahashi T : Cha-
racterization of estrogen veceptor in human gastric ca-
ncer. Cancer 1991 . 68 . 305-308

19) Lauren P : The two main histologic types of gastric
carcinoma . Diffuse and so-called intestinal type carci-
noma. Acta Pathol Microbiol Scand 1965 . 64 . 31-49

20) Sternberger LA, Sternberger NH : Monoclonal anti-
bodies distinguish phosphorylated and nonphosphory-
lated forms of newrofilaments in situ. Pro Natl Acad
Sei USA 1983 . 80 . 6126-6130

21) Furukawa H, Iwanaga T, Koyama H, Taniguchi H

. Effect of sex hormone on carcinogenesis in the sto-
mach of vats. Cancer Res 1982 . 42 © 5181-5182

22) Hosokawa S, Nagaike K, Nohga K : Establishment
and characterization of 17B-estradiol sensitive cell line
Sfrom human gastric cancer. Proc 44th Ann Meet Jap
Cancer Assoc 1985 . 198

23) Rio MC, Bellocq JP, Daniel JY et al . Breast cancer-
associated pS2 protein . synthesis and secretion by no-
rmal stomach mucosa. Science . 1988 . 241 . 705-708

24) Underwood ] : Diagnostic histopathology 1983 : 6 :
1-22

25) Chamness GC, Mercer WD, McGuire WL : Are his-
tochemical methods for estrogen receptor valid 7 J His-
tochem Cytochem 1980 - 28 . 792-798

= ZEXF =
AdlA Y 2ERN #E dde HH
22 EF ddE7Ieke #A
T El -

1=

L

8a)| & 49| (50% )9
ztol = APzt 279 Y ZFo
37}

dliEZA #Y o] FYA T

AYAY FEEY $EE Ko
) ARAZFN} FANEFE 24 WSL BT o9} 2o

e

AN FFAEN ol2E27
zA8a §879 Aol 9
6% 7e(43.7%) A g3
o A mxaA. 7 248

o
S Wi o

z

e 2y
~

o,
o
2
N

2L



