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Abstract

AIM: To investigate the expression of Erythropoietin
(Epo) and its receptor (EpoR) in gastric adenocarci-
noma (GAC) and the correlation with angiogenesis and
clinicopathological features.

METHODS: The expressions of Epo, EpoR and vas-
cular endothelial growth factor (VEGF), as well as mi-
crovessel density were evaluated in 172 GAC biopsies
by immunohistochemical staining. The correlations be-
tween these parameters and patient’s clinicopathologi-
cal features were analyzed statistically.

RESULTS: The proportion of Epo and EpoR alterations
in GAC was higher than that in adjacent normal mucosa
(P = 0.035 and 0.030). Epo high-expression was associ-
ated with EpoR high-expression, Lauren type, extensive
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lymph node metastasis and advanced stage of GAC (P =
0.018, 0.018, 0.004 and 0), while EpoR expression was
linked with older age, World Health Organization type,
extensive lymph node metastasis and advanced stage (P
= 0.001, 0.013, 0.008 and 0.001). VEGF high expression
was significantly correlated with EpoR low-expression,
Lauren type, extensive lymph node metastasis and
advanced stage (P = 0.001, 0.001, 0.001 and 0.007).
The expression of Epo or EpoR was associated with mi-
crovessel density (P = 0.004 and 0.046). On multivariate
analysis, only lymph node metastasis, abnormal Epo ex-
pression and tumor nodes metastases stage were inde-
pendently associated with survival. In addition, a strong
association with the immunohistochemical expression of
EpoR and the angiogenic protein, VEGF, was noted.

CONCLUSION: Increased expression of Epo and EpoR
may play a significant role in the carcinogenesis, angio-
genesis and progression of GAC. Epo may be an inde-
pendent prognostic factor.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastric adenocarcinoma (GAC) is one of the common-
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est fatal malignancies in the world. The incidence varies
considerably between geographical areas, with a higher
incidence in China and other Asian countries than in
Western Europe and the United States'". Patients with
tumors limited to the mucosa and submucosa have an
excellent prognosis, with a 5-year survival rate of over
90% after surgerylzj. In contrast, the prognosis for pa-
tients with advanced cancers is less predictable and gen-
erally poorer. At present, therapeutic decisions are based
on clinical-pathological parameters, including age, tumor
nodes metastases (INM) stage and histological grade.
Although useful, these factors often fail to differentiate
mote aggtressive tumor types from less aggtressive typesm.
As a result, there is an urgent need to find special mark-
ers, which are closely related to bionomic characteristics,
outcome of gastric adenocarcinoma and performance
of antigen-specific therapeutic targeting strategy.

Erythropoietin (Epo) is a low-molecular-weight gly-
coprotein hormonal stimulator of erythropoiesis pro-
duced in the fetal liver and subsequently in the adult kid-
ney'. Epo exerts its action through its specific receptor
(EpoR), a member of the cytokine receptor superfamily,
which is mainly expressed on erythroid colony-forming
units”. The presence of an autocrine-paracrine Epo-
EpoR system in tumors and the possible effects of Epo
on the tumor microenvironment and angiogenesis are
consistent with a complex biology for Epo-EpoR signal-
ing in cancer.

Epo is a pleiotropic cytokine that exerts diverse bio-
logical effects in many non-hematopoietic tissues. There
is increasing evidence suggesting a wider biological role
for Epo/EpoR unrelated to erythropoiesis. Angiogenesis,
the process by which new blood vessels arise from pre-
existing vessels, has been shown to be one of the extra-
hematopoietic functions of Epo!”. The precise role of
Epo in angiogenesis has not been clarified, although
many critical functions of Epo have been reported.
Endothelial cells from some sources express EpoRm.
Moreover, Epo induces endothelial cell proliferation and
migration'” and has been shown to stimulate angiogen-
esis in rat aortic rings 7 vitrd"". The expression of EpoR
in tumor vascular endothelium suggests that Epo may
affect the tumor microenvironment, perhaps by stimu-
lating tumor angiogenesism. In addition, Epo was con-
sidered to inhibit endothelial cell apoptosis induced by
high glucose!'"!. A clinical trial demonstrated that EpoR
level correlated with angiogenesis and progression of
patients with gastric carcinoma, and that Epo might have
a trophic effect on the vasculature of the gastrointestinal
tract' .

The angiogenic potential of Epo was found to be
similar to that of vascular endothelial growth factor
(VEGF) when stimulating human adult myocardial
endothelial cells"”. VEGFs, as the main regulators in
angiogenesis, have chemotoxic effects and promote the
division of cells. Many studies have identified that the
expression levels of VEGFs in malignant tumor were
strongly correlated with their malignant grading, mi-
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crovessel density and prognosis'

In the present study, we investigated the expression of
Epo and EpoR in human gastric adenocarcinomas and
assessed their possible association with various histopath-
ological features, microvascular density and expression
of the IVEGFE gene. Moreover, the association between
Epo/EpoR expression and prognosis was evaluated.

MATERIALS AND METHODS

Patient data

Tumor specimens were obtained from 172 patients (108
males and 64 females; mean age 55.9 years; range 24 to
82 years) who underwent surgery for gastric adenocarci-
nomas from November 2005 through April 2008. None
had received prior chemotherapy or radiotherapy. All
patients provided written informed consent.

Clinical and pathological records and slides were
available for all cases. HE-stained slides of gastric ad-
enocarcinomas were reviewed and one block with tumor
and adjacent normal mucosa (ANM) tissue was selected
for immunohistochemical staining. Histopathological
examination indicated that 64 GAC samples were intesti-
nal type according to Lauren-type classification, 70 were
diffusal type and 38 were mixed type, respectively. Ac-
cording to World Health Organization (WHO) histologi-
cal classification, 142 patients were diagnosed as tubular
type, 12 patients were diagnosed as mucinous type, 4
patients were diagnosed as papillary type, and 14 patients
were diagnosed as signet ring cell type. According to
TNM classification, there were 10 cases at stage 1, 18 at
stage II, 80 at stage Ill and 64 at stage IV, respectively.

Processing of specimens and immunohistochemistry

Sections (4 um) of tissue blocks were transferred to an
adhesive-coated slide. A 3-step immunoperoxidase tech-
nique using streptavidin-peroxidase (S-P) was employed
for Epo, EpoR and VEGF detection. All the sections
were routinely deparaffinized and rehydrated, then the
sections were rinsed in phosphate-buffered saline (PBS,
pH = 7.4), and were subsequently treated for antigen
retrieval (10 min, microwave oven, 800 W, citrate buf-
fer, pH = 6.0). After cooling at room temperature for
20 min, the sections were rinsed in PBS, and then im-
mersed in 3% H202 for 15 min to block the endogenous
enzymes. Thereafter, the sections were incubated with
normal goat serum at 37 ‘C for 15 min to block non-
specific antibodies. The primary antibodies were a poly-
clonal goat antiserum for Epo (polyclonal, N-19, Santa
Cruz, United States), a polyclonal rabbit antiserum for
EpoR (polyclonal, H-194, Santa Cruz, United States),
monoclonal rabbit antiserum for VEGFEF (monoclonal,
ZA-0509, Zhongshan, China) and a mouse monoclo-
nal antibody against the human endothelial cell marker
CD34 (monoclonal, ZM-0046, Zhongshan, China),
which were diluted at 1:50 dilution. They were used for
overnight incubation at 40 ‘C. The sections were then
rinsed in PBS and incubated with biotinylated secondary
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antibodies (SP kit, Zhongshan, China) and rinsed in PBS
again. After interaction with streptavidin-HRP (SP kit,
Zhongshan, China) and then rinsed in PBS, the sections
were visualized by reaction with 3, 3’-diaminobenzidine
and counterstained with hematoxylin. For both antibod-
ies, adequate positive controls of kidney and liver were
used according to the manufacturer’s recommendations,
and normal goat serum and PBS substituting the pri-
mary antibody were used as negative controls.

Scoring of the results

The immunostaining results were evaluated and scored
independently by two pathologists without knowledge of
the clinical data of patients. Antibody staining results were
scored according to the percentage of cytoplasmic posi-
tive cells as follows: (), < 10%; (+), 11%-20%; (++), >
21%. Only epithelial labeling was scored. Epo, EpoR and
VEGF high-expression was defined as > 20% tumor cells
with positive staining, whereas low-expression was < 20%.

Microvessel density

The counting of microvessels in GAC was evaluated by
a previously reported method!™. Briefly, intratumoral
microvessel density (IMD) was observed in areas of
most intense neovascularization or hotspots in tumor by
light microscopy. After determining the area of highest
neovascularization, single microvessels were manually
counted on a 200 X field by two different observers
without knowledge of patient outcome. Any brown-
stained endothelial cell or cell cluster clearly separated
from adjacent microvessels was considered as a single,
countable microvessel.

Statistical analysis

All statistical analyses were performed with SPSS 13.0
software for Windows. The chi-square test was used
to assess Epo, EpoR and VEGF expression with clini-
copathological characteristics. Univariate analysis by
Student’s 7 test was used to assess protein expression in
relation to angiogenesis of GAC. The survival curve of
patients was determined using the Kaplan-Meier method
and Cox regression, and statistical evaluation was per-
formed using the log rank test. P < 0.05 was considered
statistically significant.

RESULTS

Expression of Epo, EpoR in GAC biopsies, and their cor-
relation

Epo and EpoR expression were strong on the cell mem-
brane and in the cytoplasm of GAC cells (Figure 1A
and B). However, the signals were weak in ANM cells.
Of the sections with ANM, only 12 (6.98%) of 172
cases were stained positively with Epo antibodies and 15
(8.72%) were stained positively with EpoR antibodies.
74.4% (128/172) of carcinomas stained positively for
Epo, and 60.5% (104/172) of catcinomas stained posi-
tively for EpoR. A stronger positivity was found in GAC
than in ANM for both Epo and EpoR (y* = 4.434, P =
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Table 1 Correlation between expression of erythropoietin,

erythropoietin receptor and vascular endothelial growth factor

EpoR Epo VEGF
Low High P value Low High P value
expression expression expression expression
0 24 44 0.018 22 46 0.001

1 20 84 60 44

EpoR: Erythropoietin receptor; Epo: Erythropoietin; VEGF: Vascular en-
dothelial growth factor.

0.035 and X2 =4.719, P = 0.030, respectively).

Epo and EpoR were detected in concomitant expres-
sion in the same portion of tumor cell on serial sections.
Epo expression was found to be closely related to the
expression of EpoR in tumor (Table 1).

Epo, EpoR and VEGF expression in correlation with
clinicopathological parameters in GAC
Epo high-expression (74.4%, 128/172) was significantly
correlated with Lauren type, extensive lymph node me-
tastasis and advanced stage of GAC. However, no signif-
icant correlation between Epo high-expression and older
age, gender or WHO type was observed. High-expres-
sion of EpoR (60.5%, 104/172) was found to have a sig-
nificant positive correlation with older age, WHO type,
extensive lymph node metastasis and advanced stage. No
significant correlation between EpoR high-expression
and gender or Lauren type was observed (Table 2).
Positive VEGF expression was found in 52.3%
of (90/172) tumor tissues (Figure 1C). VEGF high-
expression was significantly correlated with Lauren type,
extensive lymph node metastasis and advanced stage of
GAC. However, no significant correlation between VEGH
high-expression and gender or WHO type was observed
(Table 2). VEGF and EpoR were detected in concomitant
expression in the same portion of tumor cell on serial sec-
tions. VEGF expression was found to be closely related to
the expression of EpoR in tumor (Table 1).

Relationship of Epo, EpoR and VEGF expression with
microvessel density

Microvessels in GAC, indicated by CD34 immunostain-
ing, were observed to be scattered in the tumor cell
nests (Figure 1D), and were scored as IMD. The cor-
relation between IMD and protein expression in GAC is
shown in Figure 2. Mean IMD value was 31.62 = 14.01
and 31.57 = 14.01 in the cases with high Epo or EpoR
expression, respectively, which were significantly higher
than those in the cases with low Epo or EpoR expres-
sion (24.82 + 11.74 and 27.29 * 13.00, P-values wete
0.004 and 0.046, respectively). We examined the relation-
ship between other clinicopathological characteristics
and IMD in tumors; however, no significant correlations
were found. Therefore, angiogenesis in GAC seemed
to be independent of gender, age, WHO type, lymph
node metastasis, TNM stage and VEGK expression in
patients.
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Figure 1 Erythropoietin, erythropoietin receptor, vascular endothelial growth factor and CD34 expression in biopsies from gastric adenocarcinoma pa-
tients. A, B: Erythropoietin and erythropoietin receptor positive immunostaining signals were localized in the cytoplasm of tumor cells with a scattered distribution
pattern in most cases; C: Vascular endothelial growth factor immunoreactivity was detected in the cytoplasm of gastric adenocarcinoma. Original magpnification: x 200;
D: Microvessels in tumor were highlighted by staining endothelial cells for anti-CD34. Any brown-staining endothelial cell or cell cluster that was clearly separated from
adjacent microvessels was considered as a single, countable microvessel. Original magnification: x 100.
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Figure 2 Correlation between intratumoral microvessel density and protein
expression in gastric adenocarcinoma. The mean intratumoral microvessel
density in the high-expressed erythropoietin (Epo) and erythropoietin receptor
(EpoR) cases was significantly increased compared to that of low-expressed
cases (*P < 0.05). IMD: Intratumoral microvessel density.

Association of Epo, EpoR and VEGF expression with
survival of GAC patients

In this study, 150 cases had adequate follow-up data for
the final analysis, whereas 22 cases were excluded from
survival analysis because the patients were lost to follow-
up. The 150 cases were followed up for 1 to 56 mo (mean
27.4 mo), and 98 patients (65.3%) died of tumor during
this period.
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Univariate survival analysis demonstrated that pa-
tients with high Epo immunoreactivity, had a signifi-
cantly worse overall survival compared to patients with
low Epo immunoreactivity (log rank test: P = 0.0167,
Figure 3B). Median survival time of patients with low
Epo expression was 45 mo, which was much longer than
patients with high positivity whose median survival time
was 14 mo.

Patient survival was also associated with lymph node
metastasis and advanced clinical stage (P = 0.000 and P
= 0.0006, Figure 3A, 3C). The difference in survival rate
was not significant between the GAC patients with differ-
ent EpoR expressions (P = 1.0000). When patients were
stratified according to tumor high-expression of both
Epo and EpoR (84 cases), the difference in survival rate
was not significant between the patients with both high-
expression of Epo and EpoR compared with patients
with low-expression of both Epo and EpoR or single
protein high-expression (P = 0.5300). In addition, the
difference in survival rate was not significant between the
patients with different VEGF expression status in tumor
cells (P = 0.9756).

On multivariate analysis, only lymph node metasta-sis
(hazard ratio, 1.672; 95% confidence interval, 1.2199-2.2916,
P = 0.0014), abnormal Epo expression of GAC tumor
cells (hazard ratio, 1.6517; 95% confidence interval,
0.9979-2.7338, P = 0.0509) and TNM stage (hazard ratio,
1.4292; 95% confidence interval, 1.0403-1.9636, P = 0.0276)
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Table 2 Correlation between protein expression and clinicopathological parameters of gastric adenocarcinoma patients (;> test)

Case Epo EpoR VEGF
(n =172) Low High P value Low High P value Low High P value
Age group 0.557 0.001 0.115
<60 107 29 78 55 54 46 61
= 60 65 15 50 15 50 36 29
Gender 0.19 0.822 0.428
Male 108 24 84 42 66 54 54
Female 64 20 44 26 38 28 36
Lauren type 0.018 0.475 0.001
Intestinal 64 22 42 28 36 42 22
Diffusal 70 10 60 28 42 28 42
Mixed 38 12 26 12 26 12 26
WHO type 0.07 0.013 0.734
Tubular 142 40 102 64 78 70 72
Mucinous 12 2 10 2 10 4 8
Papillary 4 2 2 0 4 2 2
Signet-ring cell 14 0 14 2 12 6 8
Lymph node involvement 0.004 0.008 0.011
No 34 10 24 16 18 20 14
1 42 18 24 8 34 26 16
>1 96 16 80 44 52 36 60
TNM stage 0 0.041 0.007
I 10 4 6 4 6 2 8
1 18 8 10 6 12 14 4
i 80 28 52 24 56 32 48
\% 64 4 60 34 30 34 30
VEGF expression 0.298 0.001
Low 82 18 64 22 60
High 90 26 64 46 44

EpoR: Erythropoietin receptor; Epo: Erythropoietin; VEGF: Vascular endothelial growth factor; WHO: World Health Organization.

Table 3 Multivariate analysis (cox regression model)

Variable B SE Wald df Sig R

LN metastasis 0.514 0.161 10.212 1 0.001 0.096
Epo 0.502 0.257 3.810 1 0.051 0.045
TNM 0.357 0.162 4.856 1 0.028 0.056

Epo: Erythropoietin; LN: Lymph node.

were independently associated with survival (Table 3).

DISCUSSION

Epo is used to manage anemia in cancer patients"*"”. Pa-
tients treated with recombinant human Epo not only have
increased levels of hemoglobin, but their performance
status also improves significantly, and they enjoy a signifi-
cantly enhanced quality of life"”. The expression of the
Epo-EpoR system in tumor vascular endothelium sug-
gests that this system may affect the tumor microenviron-
ment, perhaps by stimulating tumor angiogenesis™"™'"”. Tn
this study, we found a correlation between the expression
of Epo or EpoR and CD34 in vascular endothelial cells
using immunohistochemistry. Compared with that in cases
with low Epo or EpoR expression, microvessel density in
tumor in the cases with high Epo or EpoR expression was
significantly higher. These results suggested that the Epo-
EpoR system is an important factor in gastric adenocar-
cinoma angiogenesis. The possible effects of Epo/EpoR
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on tumor angiogenesis are consistent with the complex
biology of Epo-EpoR signaling in cancer. Thus, the po-
tential role of the Epo-EpoR system in angiogenesis may
be considered as a subsidiary of its possible function in
improving overall tissue oxygenationll U,

Epo and EpoR were detected in solid tumors of
the brain[zo], breastm’zz], kidneym], female genital tract[24],
squamous cell carcinoma of the uterine cervix and
tongue ™, and were implicated in tumor growth, in-
vasion and metastasis. In the present study, we clearly
demonstrated the presence of Epo and EpoR proteins
in a series of GAC by immunohistochemistry. Epo and
EpoR were highly expressed in GAC as compared to
ANM. These results suggest that Epo and EpoR may be
involved in the pathogenesis of GAC.

Nakamatsu ¢/ a/*" demonstrated that Epo was not
detectable in normal or cirrhotic liver tissues without
tumors using radioimmunoassay, while immunoreactive
EpoR was detectable in the endothelium of intervening
vessels of all hepatic tumors using immunohistochemis-
try. The reason for selective expression of EpoR in the
tumor vessels is unclear. The immature nature of tumor
vessels compared with mature hepatic vessels may be re-
lated to the selective expression of EpoR. In the present
study, Epo expression was significantly associated with
Lauren type, while EpoR expression was significantly
associated with WHO type. These results may suggest
that the signaling pathway of Epo is different from that
of EpoR in GAC. The most interesting finding of this
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Figure 3 Kaplan-Meier survival analyses of gastric adenocarcinoma patients. A: Kaplan-Meier curve showing that patients with lymph node metastasis (N = 1)
have a lower survival rate than those without lymph node metastasis (NO); B: A significant difference in survival rate was found between gastric adenocarcinoma (GAC)
patients with high and low erythropoietin expression in tumor; C: A significant difference in survival rate was found between different clinical stages; D: No significant dif-
ference in survival rate was found between GAC patients with high and low erythropoietin receptor expression in tumor.

study is the association between EpoR expression and
age. EpoR expression was higher in older patients than
in younger patients. The reason for such selective ex-
pression in GAC is not clear.

Phenotypic traits of malignant tumor may be caused
by microenvironmental selection pressure during car-
cinogenesis. Hypoxia can drive a tumor towards more
malignant phenotypes™, such as invasion and migration
of tumor cells, which may be the basis for lymph node
metastasis and distant metastasis. Our previous study
demonstrated that increased levels of Epo and EpoR pro-
mote invasiveness and lymph node metastases of human
tongue squamous cell carcinoma™. In the current study,
the observed relationship between high Epo or EpoR
expression and lymph node metastasis as well as advanced
tumor stage indicated that Epo or EpoR might be possi-
ble mediators that contribute to the extensive lymph node
metastasis and accelerated progtression of GAC.

In the Epo-EpoR system, both pathways were impor-
tant in executing their multifunctions. The co-expression
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of Epo and EpoR in tumor cells suggests the involve-
ment of an autocrine Epo-EpoR signaling loop. Howev-
er, in the survival analysis, although high Epo expression
in tumor cells was closely associated with lower survival
rate of patients with GAC, high EpoR expression was
not. Moreover, on multivariate analysis of prognostic
factors in GAC, only high Epo expression emerged as an
independent factor which influenced the prognosis of
GAC patients. These results indicate that the tumor-cell-
derived Epo-EpoR system may contribute, in part, to me-
tastasis of lymph node and progression of GAC through
an autoctrine pathway. Epo is an independent prognostic
factor in predicting the prognosis of GAC.

Epo is a hypoxia-inducible stimulator of erythropoi-
esis. Acting via its receptor (EpoR), Epo up-regulates
bel-2 and inhibits apoptosis of erythroid cells, and then,
rescues neurons from hypoxic damageml. Although we
did not detect expression and regulation of bel-2 in GAC
tumor cells, it is reasonable to believe that only abnot-
mal Epo expression, including absent and endocytosed
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expression resulting in dysfunction of Epo complexes,
plays important roles in metastasis and progression of
GAC. Yasuda ¢ a/™" blocked Epo signaling in xeno-
grafts of stomach choriocarcinoma in nude mice by ip
injections of EpoR antagonist, and found inhibition of
angiogenesis and tumor cells, and destruction of tumor
masses. The mechanism of Epo and EpoR protein over-
expression in GAC merits further investigation to estab-
lish these proteins as therapeutic targets.

The expression, regulation and biological significance
of the Epo/EpoR system and VEGF in malignant tumor
are complicated. It is well known that VEGF induced by
hypoxia might mediate hypoxia-initiated angiogenesis”",
while hypoxia could rapidly activate hypoxia inducible
factor-3a, (HIF-3a1) gene expressionM. Under hypoxic
stimulation, HIF-1 has been shown to activate the tran-
scription of Epom. Epo and EpoR gene expressions are
under the direct control of hypoxia through stabilization
of the HIF1q transcription factor that binds to the hypox-
ia-responsive element of the Epo genem. Nakano ez a/"
demonstrated the important roles of the vascular EpoR
system, including induction of postischemic angiogenesis,
secretion of VEGF from ischemic muscle and BM-derived
cells, and enhancement of VEGFR-2 in ischemic tissue.
These results suggested that EpoR might be important for
VEGTF secretion and angiogenesis.

In the current study, VEGF expression was signifi-
cantly correlated with Lauren type, lymph node metasta-
sis, TNM stage and EpoR reactivity. To the best of our
knowledge, this is the first study to demonstrate a tight
relationship between EpoR and VEGF expression in
GAC. High EpoR reactivity was linked with low VEGF
expression, possibly as a result of an intracellular signal
overflow. Thus, we infer a rivalry action existing between
EpoR and VEGF when combining with the receptor on

tumor surface.

COMMENTS

Background

Gastric adenocarcinoma is one of the commonest fatal malignancies worldwide
especially in China and other Asian countries. The prognosis for patients with
advanced cancers is generally poor. There is an urgent need to find special
markers closely related to tumor outcome and therapy.

Research frontiers

Erythropoietin (Epo) and its specific receptor (EpoR) are members of the cyto-
kine receptor superfamily. The possible effects of Epo on tumor microenviron-
ment and angiogenesis are consistent with the complex biology of Epo-EpoR
signaling in cancer. However, the precise role of Epo-EpoR in gastric adeno-
carcinoma is still not clear. In this study, the authors demonstrate that the Epo-
EpoR system is an important factor in gastric adenocarcinoma angiogenesis.

Innovations and breakthroughs

Epo and the EpoR have been implicated in some solid tumors. However,
there are very few data in the medical literature regarding the role of Epo and
the EpoR in the carcinogenesis or progression of gastric adenocarcinoma.
This study demonstrates that Epo and EpoR are over-expressed in gastric
adenocarcinoma. Furthermore, the authors suggest that Epo or EpoR might be
possible mediators that contribute to the extensive lymph node metastasis and
accelerated progression of gastric adenocarcinoma.

Applications

By understanding the important roles of the Epo-EpoR system in metastasis
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and progression of gastric adenocarcinoma, this study may represent a future
strategy for therapeutic intervention in the treatment of patients with gastric
adenocarcinoma.

Terminology

Epo is a pleiotropic cytokine that exerts diverse biological effects in many non-
hematopoietic tissues such as stimulating tumor angiogenesis. Epo exerts its
action through EpoR.

Peer review

The authors examined the expression of Epo and EpoR in gastric adenocarci-
noma and the correlation with angiogenesis and clinicopathological features. It
revealed that Epo and EpoR system provides advantage to the carcinogenesis,
angiogenesis, and malignant progression of gastric adenocarcinoma. The re-
sults are interesting and indicate that Epo might be an independent prognostic
factor in gastric adenocarcinoma.
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