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Table 6 continued

Risk factors Categories Univariate analysis Multivariate analysis
P value P value QOdds ratio (95 % CI)
Sivelestat use Yes 0.3785
No
Complications other than AF Yes <0.0001 0.0516 4.920 (1.924-16.710)
No
Sinus heart rate in POD 1 (bpm) >100 <0.0001 0.0004 18.401 (3.680-92.003)
<100
Hemoglobin in POD1 (g/dL) <8 0.9764
>8
WBC on POD 1 (/uL) >10,000 0.2379
<10,000
CRP on POD 1 (mg/dL) >10 0.8663
<10
Pa0O, on POD 1 (mm Hg) <100 0.5042
>100
Highest CVP on POD 1 (imm Hg) <5 0.6214
>5
Highest fever on POD1 (°C) >37 0.0041 0.1261 3.053 (0.730-12.757)
<37

CI confidence interval, BMI body mass index, NAC neoadjuvant chemotherapy, NACRT neoadjuvant chemoradiotherapy, Ur upper third of the
thorax, Mt middle third of the thorax, Lt lower third of the thorax, R(L)BBB right(left) bundle branch block, PVC premature ventricular
contraction, AV block atrioventricular block, AF atrial fibrillation, POD postoperative day, WBC white blood cell, CRP C-reactive protein, CVP

central venous pressure
? UICC TNM RO

Table 7 Incidence of postoperative atrial fibrillation in patients with
two risk factors, colon conduit use for reconstructions and sinus
tachycardia with a rate >100 bpm on PODI1

Risk categories® AF cases (%)

Risk 0

Without colon conduit, HR < 100 bpm 4/168 24
Risk 1-1

Without colon conduit, HR > 100 bpm 6/15 40.0
Risk 1-2

With colon conduit, HR < 100 bpm 5720 25.0
Risk 2

With colon conduit, HR > 100 bpm 4/4 100.0

POD postoperative day, HR heart rate, AF atrial fibrillation

# Risk 0 indicates the patients without colon conduit use for recon-
struction after esophagectomy and with a heart rate <100 bpm on
POD1. Risk 1-1 indicates the patients without colon conduit use for
reconstruction but with tachycardia with a heart rate >100 bpm. Risk
1-2 indicates the patients with colon conduit use for reconstruction
who had a heart rate <100 bpm. Risk 2 indicates the patients with
both colon conduit use for reconstruction and tachycardia

demonstrated in the previous studies. In general, transtho-
racic esophagectomy produces an excessive inflammatory
response, which may lead to the development of systemic

inflammatory response syndrome and postoperative mor-
bidities [24]. In particular, colonic reconstruction after
esophagectomy is a more complex procedure, with
increased morbidity compared with gastric transposition
[31]. The blood loss is greater and the length of the oper-
ation is longer in the colonic reconstruction group,
reflecting the complexity of the operation [31]. Therefore,
it is suggested that esophagectomy with reconstruction
using a colonic conduit is accompanied by much greater
surgical stress, which might translate to a high incidence of
postoperative AF.

In this study, sinus tachycardia with a rate >100 bpm on
POD1 was the most significant risk factor for postoperative
AF. The peak incidence of postoperative AF was on POD1
or 2, which is consistent with the findings of previous
studies [2, 4]. A previous report in patients undergoing
pulmonary surgery also showed similar results [14]. In our
institute, esophageal cancer patients are consistently up and
walking on POD1 or 2 after esophagectomy, and as a
result, the greatest incidence of AF was found after walk-
ing. We suspect that the increases in heart rate during
walking may have triggered the AF. We previously found
that a perioperative physiotherapy and pulmonary rehabil-
itation program improves the exercise capacity and early
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ambulation in patients undergoing esophagectomy [23].
Therefore, we consider early mobilization to be essential
for patients that have undergone esophagectomy; however,
it is also important to control the heart rate on POD1 and 2
in order to prevent AF after esophagectomy.

Intraoperative fluid therapy decisions may also influ-
ence the postoperative AF. Our surgical team and anes-
thetist kept the infusion rates between 6 and 8 ml/kg/h
during esophagectomy, and the intraoperative urine output
was kept between 0.5 and 1 mL/kg/h. Therefore, we
consider that the water balance during the operation had
no influence on the postoperative AF in our series of
patients.

Prophylactic therapy may be performed for high-risk
groups, including patients who undergo esophagectomy
with reconstruction using a colon conduit and/or patients
with sinus tachycardia after esophagectomy, to prevent the
occurrence of postoperative AF. Indeed, the incidence of
postoperative AF in patients with colon conduit use for
reconstructions and tachycardia on POD1 was 100 %. The
current commonly cited guidelines do not provide a spe-
cific recommendation for anticoagulation in the postoper-
ative period for general thoracic surgeries [32]. Early
attention to heart rate control and possible conversion back
to normal sinus rhythm is a well-accepted principle of
current patient care [32]. We consider landiolol hydro-
chloride to be a first-line therapy against postoperative AF
[12]. Landiolol is a drug which acts as a highly cardiose-
lective, ultrashort-acting P;-selective B-blocker. It is often
used as an anti-arrhythmic agent in Japan. Because of its
extremely short half-life in the blood (<4 min), landiolol is
outstanding in terms of its immediate efficacy and adjust-
ability. Recent randomized controlled studies using lan-
diolol have reported significant reductions in AF after
cardiac surgery compared with placebo [12]. Another
randomized controlled study clearly demonstrated that the
mortality and the perioperative incidence of cardiovascular
events could be reduced by the use of B-blockers in patients
who underwent major noncardiac surgery [33]. Therefore,
we may reduce not only the incidence of AF, but also other
postoperative complications after esophagectomy, with the
use of landiolol. While several medications have been used
for postoperative AF prophylaxis without risk discrimina-
tion, a better understanding of the mechanisms responsible
for postoperative AF could help in the design of novel
prophylactic or therapeutic measures targeting those who
are at the greatest risk. Clinical trials of the prophylactic
use of landiolol to prevent postoperative AF are now
planned in patients at high risk who undergo transthoracic
esophagectomy.

Conflict of interest None.
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Abstract. Background/Aim: The cross-presentation system of
tumor antigen by monocyte-derived dendritic cells (mo-DCs)
has been observed under appropriate conditions. Both CD14-
negative and CDla-positive phenotypes were critical in our
previous study. This study compared the phenotype of mo-DCs
and identified the conditions that favored T helper-1 (Thl)
cytokine production after stimulation with the hsc70 and NY-
ESO-1 p157-165 epitope fusion protein (hsc70/ESO pl157-
165). Materials and Methods: The mo-DCs were induced
from healthy donors. Their surface markers and cytokine
production were examined after stimulation with hsc70/ESO
pl57-165. Results: CDla* and CDla~ mo-DCs were
generated in half of the healthy donors. The concentration of
fetal calf serum in the culture medium was critical for the
induction of CDla™ DCs, which were able to produce
interleukin-12 (IL-12), but not IL-10. Neutralizing IL-6 and
IL-6R antibodies affected the expression of CDla.
Conclusion: Anti IL-6 analogs may be effective adjuvants for
the development of mo-DC-based cancer vaccine.

NY-ESO-1 is a promising target antigen for specific immune
recognition of cancer because it has restricted expression in
normal tissue but frequently occurs on human tumors (1-4).
Clinical trials with this antigen have been conducted using the
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NY-ESO-1 peptide, full-length protein, and DNA (5, 6). These
cancer vaccines are designed to enhance effector T-cell
responses to tumor antigens. An appropriate antigen-presenting
cell is required to induce favorable T-cell responses (7).

Dendritic cells (DCs) are the most potent antigen-
presenting cells and they have been shown to play a critical
role in the generation of immune responses. The unique
features of antigen presentation by DCs have generated
considerable interest in their use as therapeutic vehicles,
especially for vaccination (8, 9). DCs-alone or in complexes
with tumor antigens are expected to be a powerful tool in the
development of cancer vaccines (10, 11). However, no
consensus has yet been reached on the most appropriate DC
population to be employed for immunization.

A fusion protein containing the human heat-shock cognate
protein-70 (hsc70) and ESO p157-165, epitope of NY-ESO-
1 was constructed, as part of the development of a new
strategy to vaccinate cancer patients with tumor antigens (12-
14). A previous study demonstrated that monocyte-derived
(mo)-DCs capture and endogenously process the hsc70/ESO
p157-165 fusion protein to major histocompatibility complex
(MHC) class I molecules through the cross-presentation
pathway (15, 16). However, this cross-presentation system
could not always work. This study was conducted to define
the appropriate conditions in order to use mo-DCs for
vaccination after loading with the hsc70/ESO pl157-165
fusion protein.

Materials and Methods

Expression and purification of the hsc70 and NY-ESO-1 p157-165
epitope fusion protein. The hsc70/ESO p157-165 fusion protein was
manufactured as previously described (15). Briefly, human cDNA of
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hsc70 was generated by reverse transcription-polymerase chain
reaction (RT-PCR) from the mRNA obtained from the peripheral
blood mononuclear cells (PBMCs) of a healthy volunteer. The total
mRNA was extracted from the PBMCs with an Isogen kit (Wako,
Osaka, Japan). The mRNA was transcribed to cDNA with oligo (dT)
16 primer using AMYV reverse transcriptase (Promega, Tokyo, Japan).
The cDNA encoding hsc70 was amplified by LA Taq polymerase
(Takara, Tokyo, Japan) using the primers AT GGATCC C ATG TCC
AAG GGA CCT G (forward) and AT GGTACC TTA ATC AAC CTC
TTC AAT G (reverse). The amplified cDNA was cloned into a pQE31
expression vector (Qiagen, Tokyo, Japan) at 5° BamHI and 3’ Kpnl
restriction sites. The hsc70/ESO p157-165 fusion protein was
generated by incorporating a mini-gene encoding NY-ESO-1 p157-
165 in either the forward or reverse primers containing the 5’ BamH]
and 3’ Kpnl restriction sites. Escherichia coli strain M15 was
transformed by the constructed plasmids and grown in an Luria-
Bertani (LB) medium, containing ampicillin (50 pg/ml) and
kanamycin (20 pg/ml). Protein expression was induced by 0.1 M
isopropyl-B-D-thiogalactoside (IPTG). The protein was solubilized in
buffer B (8 M urea, 0.1 M sodium phosphate, 0.01 M Tris/ HCI, pH
8.0), the lysate was centrifuged of at 10,000 xg, and the supernatant
was applied to an Ni%+-nitrilotriacetic acid (NTA) agarose column and
extensively washed with buffer C (8 M urea, 0.1 M sodium
phosphate, 0.01 M Tris/HCl, pH 6.3). The Ni2*-NTA resin-bound 6x
His-tagged protein was re-folded rapidly by washing with 15 column
volumes of urea-free Tris buffer (pH 7.5) and cluted with Tris buffer
containing 200 mM imidazole. The eluate was extensively dialyzed
against phosphate buffered saline (PBS) (pH 7.4) to remove imidazole
and then concentrated using an Amicon Ultra-15 centrifugal filter
device (Millipore, Bedford, MA, USA). The fusion proteins were
treated with Kurimover I and II (Kurita Incorporation, Tokyo, Japan)
to remove the contaminating lipopolysaccharide (LPS). The level of
LPS was determined by the Limulus ES-II test (Wako, Osaka, Japan).

Peptide. The human leukocyte antigen (HLA)-A0201 restricted NY-
ESO-1 peptide pl157-165 (SLLMWITQC) was identified by
reactivity with cluster of differentiation 8 (CD8)* T-cell from
patients with spontaneous NY-ESO-1 immunity. This epitope (ESO
p157-165) was selected to analyze the CD8+ T-cell response (17,
18). The peptide was synthesized by using the Multiple Peptide
Systems, with a purity of >86%, as determined by reversed-phase
high-performance liquid chromatography (HPLC).

Generation of dendritic cells from PBMCs. Mononuclear cells were
isolated from the peripheral blood of healthy individuals by using
Ficoll-Paque density gradient centrifugation after obtaining
informed consent (19, 20). The CD14+ monocytes were enriched by
negative isolation using magnetic beads (Dynal, Oslo, Norway).
Monocytes were seeded at a density of 1x106 cells/well in 24-well
plates in 2 ml of RPMI 1640 medium with 2.5% or 10% fatal calf
serum (FCS), 100 ng/ml granulocyte macrophage colony-
stimulating factor (GM-CSF) (Leukine; Immunex, Seattle, WA,
USA) and 50 ng/ml IL-4 (R&D Systems, Minneapolis, MN, USA).
The culture was incubated at 37°C in a humidified atmosphere with
5% CO, for 5 days. The harvested cells were characterized by flow
cytometry and were then stimulated with hsc70/ESO p157-165
fusion protein or p157-165 peptide.

Flow cytometry. The cells were processed for double-staining using
fluorescein isothiocyanate (FITC)-CD14, FITC-CD1a, phycoerythrin
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(PE)-CD83, PE-HLA-DR, PE-CD86 (B7.2) monoclonal antibodies
(mAbs) (BD Pharmingen, San Diego, CA, USA). Fluorescence
acquisition was carried out on a FACSCan (BD Biosciences, San
Diego, CA, USA), and data analysis was carried out using the
CellQuest software package (BD Biosciences).

Stimulation of DCs and measurement of cytokines. The harvested
cells were incubated with GM-CSF and IL-4 for 5 days and exposed
to pl157-165 (5 pg/ml) or hsc70/ESO p157-165 fusion protein
(350 pg/ml) in RPMI 1640 for 12 h. The cell culture supernatants
were collected and then particulates were removed by
centrifugation. The concentration of the cytokines (IL-10 and 12) in
the supernatants was measured by an enzyme-linked immunosorbent
assay (ELISA; Quantikine, R&D Systems, Minneapolis, MN, USA).

Neutralization of IL-6 for differentiation of DCs from monocytes.
mo-DCs were generated as described above. Anti-human IL-6
and/or IL-6R neutralizing antibodies, at a concentration of 2.5 pg/ml
(R&D Systems), were added to the cultures at day 0 and 3 (21).

Results

Phenotype of mo-DCs from healthy donors. The population
of monocytes isolated from PBMCs exhibited a unique
phenotype (Figure la). However, the mo-DCs from the
healthy donor were differentiated into two distinct
phenotypes (Figure 1b). After 5 days, culture in RPMI,
containing 10% FCS with GM-CSF and IL-4, the
expression of CD14 was down-regulated in cells from half
of the donors. On the other hand, CDla was expressed in
those cases. The expression of CD83 was negative in cells
from all donors.

IL-10 production of mo-DCs from each donor. IL-10 was
measured in the supernatants of DCs stimulated for 12 h by
hsc70/ESO p157-165 fusion protein or p157-165 (Figure
2). CD14*CD1la~ DCs secreted significant amounts of IL-
10 in response to hsc70/ESO pl57-165 fusion protein.
However, there was less IL-10 secretion stimulated by
hsc70/ESO p157-165 fusion protein in CD14"CD1a* DCs
from donors 1 and 3.

The expression of CDIla and production of cytokines from
mo-DCs. CD147CDla™ DCs (donor 5) produced IL-10, but
IL-12, which plays a prominent role in the induction of the
T-helper 1 (Thl) immune response against cancer, was barely
secreted. Meanwhile, CD14 CDla* DCs from donor 6
exhibited a reversed pattern of cytokine production for IL-
10 and IL-12 (Figure 3). The expression of surface markers
CD14 and CD1a of mo-DCs had an effect on the balance of
Thl and Th2 response.

Mo-DCs from the same donor exhibited different surface
marker phenotype after induction under different conditions.
CD14 CDla* DCs were generated from donor 7 following
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Figure 1. a: Phenotype of monocytes isolated by magnetic beads from peripheral blood mononuclear cells. Cells were enriched and harvested
immediately. b: Phenotype of monocyte-derived dendritic cells. Peripheral blood mononuclear cells were isolated from the peripheral blood of
healthy individuals. The CDI14+ monocytes enriched by negative isolation were incubated in RPMI plus 10% fetal calf serum, granulocyte
macrophage colony-stimulating factor and interleukin-4, for 6 days. The phenotypes (CD14, CDla, CD83, HLA-DR, CD86) of the harvested cells

were analyzed by flow cytometry.

culture in RPMI with 10% FCS. However, CD14*CDla~
DCs were generated under culture conditions of RPMI with
2.5% FCS, using cells from the same donor. This phenotypic
conversion changed the function of DCs, which exhibited IL-
10 production rather than IL-12, in response to stimulation
with hsc70/ESO p157-165 fusion protein (Figure 4).

The expression of CD1a and IL-6 antagonists. IL-6 affects the
differentiation of monocytes into DCs and macrophages. The
addition of IL-6 and/or IL-6R antibodies during the generation
of mo-DCs up-regulated the expression of CDla. The
expression of CD1la was remarkable following blocking of
both IL-6 and IL-6R (Figure 5). Although the DCs generated
in medium containing 2.5% FCS were almost all CD1a"™ cells,
the expression of CDla was positive following the addition of
neutralizing IL-6 and IL-6R antibodies on day O and 3. The
function of the DCs differed according to their phenotypic
features and they produced IL-12 in response to the activation
by hsc70/ESO p157-165 fusion protein (Figure 6).
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Figure 2. Interleukin-10 (IL-10) production of dendritic cells (DCs).
CDI14-CDla* DCs and CDI4*CDla~ DCs were stimulated by
hsc70/ESO pl57-165 fusion protein or p157-165 in RPMI medium for
12 h. The IL-10 in the supernatants of pulsed DCs was measured by an
enzyme-linked immunosorbent assay.
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Figure 3. Interleukin-10 (IL-10) and interleukin-12 (IL-12) production of dendritic cells (DCs). CD14-CDla* DCs and CDI14+*CDi1a~ DCs were
activated, as described in Materials and Methods by the hsc70/ESO pl57-165 fusion protein. IL-10 and IL-12 in the supernatants of cells were
measured by an enzyme-linked immunosorbent assay.
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Figure 4. Cytokine production of dendritic cells (DCs) in different culture medium. The percentage of fetal calf serum (FCS) in RPMI medium for
generation of monocyte-derived DCs was changed from 10% to 2.5%.
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Figure 5. The population of CD1a* dendritic cells (DCs) after neutralizing Interleukin-6 (IL-6) and/or IL-6R. Antibodies to human IL-6 and IL-6R
were added to the culture on day 0 and 3 of the generation of DCs from monocytes, in a medium with 2.5% fatal calf serum (FCS). The CDla

expression of harvested DCs was analyzed by flow cytometry on day 6.

Discussion

NY-ESO-1 is a prototype cancer/testis antigen that is
expressed in a variety of human malignancies, but not in
normal tissues, except for the testis. Spontaneous immune
responses involving an antibody, as well as CD4* and CD8*
T-cells directed against a broad range of MHC class I- and
class II-restricted NY-ESO-1 peptides are observed in
patients with advanced NY-ESO-1-expressing tumors (22).
Therefore, NY-ESO-1 is thought to be a favorable target for
use as a cancer vaccine. The initial trials of peptide
vaccination against NY-ESO-1 were particularly effective in
generating CD8* T-cell responses. However, the clinical
outcome remains unsatisfactory.

The major role of heat shock proteins (HSPs) is to act as
a molecular chaperone, binding immature peptides during
their synthesis and assisting in their folding (23-25). The
peptides are thought to be degraded in the cytoplasm and are
then transferred to the endoplasmic reticulum by binding to
HSP70 or HSP90, but not by natural diffusion (26). In
addition, HSPs are thought to bind to a diverse array of
antigenic peptides in tumor cells, and that the tumor-derived
HSP-antigenic peptide complexes can be purified for
vaccination against cancer (27).

A mini-gene encompassing the NY-ESO-1 cytotoxic
T-lymphocyte (CTL) epitope p157-165 (ESO p157-165) was
genetically fused to the human heat shock cognate protein-70
(hsc70), and the resulting fusion proteins were expressed in E.
coli. mo-DCs captured and endogenously processed the
hsc70/ESO p157-165 fusion protein to MHC class I molecules

through the cross-presentation pathway. Finally, NY-ESO-1-
specific CTL were generated by in vitro stimulation with
hsc70/ESO p157-165 fusion protein on mo-DCs.

DCs play a crucial role in the initiation of antigen-specific
immune responses, exhibiting a variety of specializations that
contribute to their efficiency as antigen-presenting cells (9,
28). One major population of DCs is myeloid DCs which
include specific subtypes, including Langerhans cells,
interstitial DCs and mo-DCs that have unique phenotypic
features. The CD14% monocytes are the most common source
of DCs and can be enriched by negative isolation from
PBMCs and incubated in RPMI with 10% FCS, GM-CSF and
IL-4 to generate DCs (29, 30). However, not all DCs generated
or cultured under the same conditions are equivalent (31).
They appear to be derived from multiple lineages and,
depending on their origin, site of residence, or the type of
maturation stimulus received, they program different T-cell
outcomes (32). The generated mo-DCs exhibit various
expression levels of CDla, CD14, CD83, human leucocyte
antigen-DR (HLA-DR) and CD86 according to the culture
conditions and individuals from which they are sourced. mo-
DC subsets are defined by their phenotypic features and have
a functional diversity of cytokine production that regulates the
polarization of naive T-cells to Thl or Th2 (33-36). However,
this diversity creates difficulties in their clinical application in
cancer immunotherapy using DCs. The optimal phenotypic
features of DCs and appropriate conditions for clinical
applications must be determined.

CDl1a is one of the common DC subset markers (37, 38).
The proportion of CD1a* and CD1a™ DCs varies in individuals.
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Figure 6. Interleukin-12 (IL-12) production of monocyte-derived dendritic cells (mo-DCs) following culture with antibodies to interleukin-6 (IL-6)
and IL-6R. The DCs generated in RPMI plus 2.5% fetal calf serum (FCS) and IL6/IL-6R antibodies up-regulated their expression of CDla. The IL-
12 production from DCs cultured with and without neutralizing IL-6 antibodies is shown.

CD1a"™ DCs are able to secrete more IL-12 in response to
stimulation with LPS than do CD1a™ DCs. On the other hand,
the IL-10 production of CD1a* DCs is less, or similar to that of
CDla™ DCs (39). The present study generated two types of
DCs, CDla®™ and CDla~, under the same conditions.
Interestingly, there were different patterns of CD1a expression
under the different conditions during induction, even when
using cells from the same donor. This strongly suggests that
the conditions of DC culture were critical for induction of the
appropriate antigen-presenting cells in vivo.

Humoral factors in the serum also affect the differentiation
of immature DCs (40, 41). Culture medium with 2.5% FCS
converted the phenotype of DCs from CD1a* to CD1a™. This
conversion also changed the cytokine production from IL-12
to IL-10. This is a critical conversion associated with the
polarization of Thl and Th2 cells. A major question was
whether this conversion was reversible. IL-6 inhibits the
differentiation of monocytes to DCs by promoting their
differentiation toward macrophages (42, 43). On the other
hand, an antagonist of IL-6 can drive monocytes to form
immature DCs. Therefore, the present study compared the
effect of anti-IL-6 agents on CD1a expression. Cells treated
with both antibodies to IL-6 and IL-6R, recovered CDla
expression and secreted IL-12. These results suggest that
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anti-IL-6 analogs may be used as an effective adjuvant for
the development of a mo-DC-based cancer vaccine with the
hsc70/ESO p157-165 fusion protein.
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Abstract

AIM: To investigate the immunological repertoire in the
peritoneal cavity of gastric cancer patients.

METHODS: The peritoneal cavity is a compartment
in which immunological host-tumor interactions can
occur. However, the role of lymphocytes in the peri-
toneal cavity of gastric cancer patients is unclear. We
observed 64 patients who underwent gastrectomy for
gastric cancer and 11 patients who underwent lapa-
roscopic cholecystectomy for gallstones and acted as
controls. Lymphocytes isolated from both peripheral
blood and peritoneal lavage were analyzed for surface
markers of lymphocytes and their cytokine production
by flow cytometry. CD4*CD25"" T cells isolated from
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the patient’s peripheral blood were co-cultivated for 4
d with the intra-peritoneal lymphocytes, and a cytokine
assay was performed.

RESULTS: At gastrectomy, CCR7 CD45RA" CD8" ef-
fector memory T cells were observed in the peritoneal
cavity. The frequency of CD4* CD25 ™" T cells in both
the peripheral blood and peritoneal cavity was el-
evated in patients at advanced stage [control vs stage
IV in the peripheral blood: 6.89 (3.39-10.4) vs 15.34
(11.37-19.31), P < 0.05, control vs stage IV in the peri-
toneal cavity: 8.65 (5.28-12.0) vs 19.56 (14.81-24.32),
P < 0.05]. On the other hand, the suppression was
restored with CD4* CD25"" T cells from their own pe-
ripheral blood. This study is the first to analyze lympho-
cyte and cytokine production in the peritoneal cavity in
patients with gastric cancer. Immune regulation at ad-
vanced stage is reversible at the point of gastrectomy.

CONCLUSION: The immunological milieu in the peri-
toneal cavity of patients with advanced gastric cancer
elicited a Th2 response even at gastrectomy, but this
response was reversible.

© 2012 Baishideng. All rights reserved.
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