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Abstract

AIM: To determine the current status in various aspects
of gastric cancer patients and to find out the clinical
correlation with prognostic role of serum interleukins in
Thai patients.

METHODS: Sixty-eight patients were enrolled in this
study at King Chulalongkorn Memorial Hospital during
April 2003 to May 2005. Gastric cancer was histologically
proven in 51 patients and gastric ulcer in 17 patients.
Serum IL-6, IL-10, IL-12, and IL-18 levels were measured
by enzyme-linked immunosorbent assay (ELISA).

RESULTS: There were 26 males (55.32%) and 21
females (44.68%) with their age ranging from 33 to 85
years (mean age 64.49 + 13.83 years). The common
presentations were weight loss (41.2%), dyspepsia
(39.2%), and upper gastrointestinal bleeding (15.7%). A
total of 35.3% gastric cancer patients and 6.3% of gas-
tric ulcer patients were smokers (P = 0.029). Moreover,
32.4% of gastric cancer patients and 6.3% of gastric
ulcer patients were alcoholic drinkers (P = 0.044). Lesion
location was pyloric-antrum in 39.4%, gastric body in
39.4%, upper stomach in 12.2% and entire stomach in
6.1% of the patients. 4 pylori infection was detected
in 44.4%. The poorly-differentiated adenocarcinoma
was the most common pathologic finding (60.7%).
Surgical treatment was performed in 44.1% patients
(total gastrectomy in 5.9%, subtotal gastrectomy in
32.4% and palliative bypass surgery in 5.9%). Systemic
chemotherapy was given as an adjuvant therapy in 8.8%
patients. Carcinomatosis peritoneii were found in 18.8%

patients. The mean survival time was 13.03 £ 9.75 mo.
The IL-18 level in gastric cancer patient group (58.54 %
43.96 pg/mL) was significantly higher than that in gastric
ulcer patient group (30.84 £ 11.18 pg/mL) (P = 0.0001)
(95% CI was 42.20, 13.19). The cut point of IL-18 for
diagnosis of gastric cancer was 40 pg/mL, the positive
predictive value was 92.31%. The IL-6 level in gastric
cancer patients with distant metastasis (20.21 + 9.37
pg/mL) was significantly higher than that in those with
no metastasis (10.13 + 7.83 pg/mL) (P = 0.037) (95%
CI was 19.51, 0.65). The role of IL-10 and IL-12 levels in
gastric cancer patients was to provide data with no sig-
nificant difference.

CONCLUSION: These findings demonstrate that serum
IL-6 and IL-18, but not IL-10 and IL-12 levels may be
the useful biological markers of clinical correlation and
prognostic factor in patients with gastric cancer. More-
over, IL-18 could serve as a diagnostic marker for gastric
cancer with a high positive predictive value.
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INTRODUCTION

The most recent estimates of the world-wide incidence
of cancer indicate that gastric cancer is the second most
frequent cancer in the world after lun% cancer, with over
900000 new cases diagnosed every year' .

For the risk factors, many gastric ulcer patient studies
conducted all over the world have shown that the elevated
risk is associated with consumption of canned fruit,
pickled and smoked foods™”. Many studies have found
a positive association between tobacco use and relative
risk among heavy drinkers as compared to non-drinkers
and gastric carcinoma'™”. H Ppylori, a Gram-negative spiral-
shaped bacterium, has been established as a major etiologic
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agent of chronic gastritis and peptic ulcer diseases
including duodenal ulcer (DU) and gastric ulcer (GU). The
role of H pylori infection in gastric adenocarcinoma and
MALT is also increasingly recognized[6’7j.

The metastatic process of gastric cancer consists
of tumor cell detachment, local invasion, motility,
angiogenesis, vessel invasion, survival in the circulation,
adhesion to endothelial cells, extravasation, and regrowth
in different organs. In each step, causative molecules have
been identified including cell-adhesion molecules, various
growth factors, matrix degradation enzymes, and motility
factors. Most of these molecules can be regarded as
prognostic factors'™.

Human IL-6 consists of 212 amino acids, including
a hydrophobic signal sequence of 28 amino acids. Many
different types of lymphoid and non-lymphoid cells
produce 1L-6, which is involved in the following multiple
biological activities. I1L-6 has a strong activity in stimulating
the growth of human gastric cancer cell lines. These
findings suggest that IL-6 may play a potential role in the
pathogenesis of gastric cancer”.

IL-10 is an 18 Ku peptide and comprises 178 amino
acids. This cytokine was first identified as an anti-
inflammatory cytokine. The function of IL-10 is to act
on the macrophages, inhibiting synthesis and suppressing
gene of other cytokines“oj.

IL-12 was originally identified as a natural killer (NK)
cell stimulatory factor, a disulfide-linked heterodimeric
cytokine composed of 35 and 40 Ku subunits. 1L-12,
secreted principally by antigen presenting cells (APC),
such as macrophages, B cells, and dendritic cells, activates
NK cells and T cells to produce interferon-y (IFN-y), and
augments their cytotoxic activity and proliferation. I1L-12
has been recently found to induce anti-tumor effects
against a variety of tumors 7 vivo' .

1L-18, formerly called interferon-y-inducing factor, is
a recently discovered cytokine that plays an important role
in the TH1 response. 1L-18 is produced by Kupfter cells,
activated macrophages, keratinocytes, intestinal epithelial
cells, and osteoblasts. Numerous investigations have noted
the importance of IL-18 as a TH1 cytokine, especially in
cooperation with IL-12, in anti-tumor immunity“z’m.

Therefore, the purpose of this study was to investigate
the possible involvement of serum IL-6, 1L-10, IL-12,
and IL-18 levels in determining clinicopathologic features
and diagnostic yield as well as in predicting the spread of
tumors, and most notably including the outcome measured
as survival duration for patients with gastric carcinoma.

MATERIALS AND METHODS

Patients and blood samples

There were 68 patients enrolled in this study at King
Chulalongkorn Memorial Hospital (Bangkok, Thailand)
during April 2003 to May 2005. Gastric cancer was
histologically proven in 51 patients and 17 gastric ulcer
patients served as control. The Ethical Committee of the
Faculty of Medicine, Chulalongkorn University, approved
the study. Written informed consent was obtained from
all patients. Immediately after blood sampling, serum was
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Figure 1 Symptoms of gastric cancer patients.

obtained by centrifugation at 2000 r/min for 15 min at
4°C and stored at 80°C until later analysis. Serum IL-0,
IL-10, IL-12 and IL-18 levels were determined using
ELISA kits (Quantikine R&D Systems, Inc., Minneapolis,
MN) according to the manufacturer’s instructions. Briefly,
serum samples were reacted with a monoclonal antibody
that recognized an epitope of rat interleukins. After
2 h incubation and washing, streptavidin peroxidase-
conjugated monoclonal antibody directed to a second
epitope was added. This antibody bound to the interleukins
captured by the first monoclonal antibody. The colot
reaction was terminated by a stop solution containing
sulfuric acid, and absorbance was measured at 450 nm.
Results were calculated from a standard curve generated
by a four-parameter logistic curve-fit and expressed in
pg/mlL.

The clinical data collected included age, sex, symptoms,
presentation, history of cigarette smoking and alcohol
drinking, lesion site, histological type, metastasis, treatment,
H pylori status, blood chemistry, result of treatment, and
survival time. The histological diagnosis was based on the
morphological examination by hematoxylin and eosin-
staining.

Statistical analysis

Data were expressed as mean + SD. Comparisons between
groups were analyzed by the chi-square test for categorical
vatiables and Student’s 7 test with 95% confidence interval
when appropriate for quantitative variables. Survival curves
were constructed using the Kaplan-Meier method. The
Peatrson correlations were used. P values below 0.05 for a
two-tailed test were considered statistically significant. All
statistical analyses were performed using the SPSS software
for Windows, version 11.5.

RESULTS

Of the 51 patients with gastric cancer, 26 were males
(55.32%) and 21 were females (44.68%) with their age
ranging from 33 to 85 years (mean age 64.49 £ 13.83
years). The common presentations included weight loss
(41.2%), dyspepsia (39.2%), and upper gastrointestinal
bleeding (15.7%) (Figure 1).

A total of 35.3% of gastric cancer patients and 6.3%
of controls were smokers (P = 0.029). Moteover, 32.4% of
gastric cancer patients and 6.3% of controls were alcoholic

drinkers (P = 0.044).
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Figure 2 Mean survival time of gastric cancer patients.
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Figure 3 IL-18 levels in gastric cancer patients compared with gastric ulcer
patients.

Lesion location was found in pylotic-antrum of 39.4%
patients, gastric body of 39.4% patients, upper stomach
of 12.2% patients and entire stomach of 6.1% patients. H
Pylori infection was detected in 44.4% patients. The pootly
differentiated adenocarcinoma was the most common
pathologic finding (60.7%). Surgical treatment was
performed in 44.1% patients (total gastrectomy in 5.9%,
subtotal gastrectomy in 32.4% and palliative bypass surgery
in 5.9%). Systemic chemotherapy was given as an adjuvant
therapy in 8.8% patients. Carcinomatosis peritoneii were
found in 18.8% patients. The mean survival time was 13.03
* 9.75 mo (Figure 2).

The IL-18 level in gastric cancer patient group (58.54
* 43.96 pg/mL) was significantly higher than that in
control group (30.84 £ 11.18 pg/mL) (P = 0.0001) (95%
CI was 42.20, 13.19) (Figure 3). From the ROC curve, the
cut point of IL-18 for diagnosis of gastric cancer was 40
pg/mL. The sensitivity was 52.17%, the specificity was
83.33%, and the positive predictive value was 92.31%.

The I1.-6 level in gastric cancer patients with distant
metastasis (20.21 £ 9.37 pg/mL) was significantly higher
than that in those with no metastasis (10.13 = 7.83 pg/mL)
(P =10.037) (95% CI was 19.51, 0.65) (Figure 4).

A significant clinical correlation was found between
hematoctit level, serum albumin, survival time, and serum
IL-6, IL-10 and 11.-18 levels in gastric cancer patients (Table
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Figure 4 IL-6 levels in gastric cancer with distant metastasis compared to those
with no metastasis.

Correlations Age Hct Alb Survival IL-6 IL-10 IL-12 IL-18

(mo)
Age 1.000 0.124 -0.104 0266 0340 -0.135 0.122 0.109
Hct 0.124 1.000 0.593> 0.337' -0.466" -0.096 0.163 -0.481
Alb -0.104 0.593* 1.000 0.473" -0.794° -0.500° -1.000” -0.655"
Survival (mo) 0.266 0.337' 0.473' 1.000 -0.161 -0.011 0.125 -0.133
IL-6 0.034 -0.466° -0.794*> -0.161 1.000 0.182 -0.243 0.262'
IL-10 -0.135 -0.096 -0.500* -0.011 0.182 1.000 -0.598 0.200
1L-12 0122 0.163 -1.000*> 0125 -0.243 -0.598 1.000 -0.814
IL-18 0.109 -0.481* -0.655> -0.133  0.262" 0.200 -0.814 1.000

'? Pearson correlation are both significant at 0.01 level (2-tailed).

1). There was no significant correlation between H pylori
status and interleukin levels.

DISCUSSION

Gastric carcinoma is one of the most common malignant
diseases worldwide. Although its incidence has declined
dramatically in the United States of America and Western
Europe over the past 60 years, the incidence still remains
very high in developing countries"’. The factors leading
to this variability among countries are still not clear. Some
correlation exists between the occurrence of gastric
carcinoma and the prevalence of H pylori infection in
different geographical areas'”. Current knowledge of the
detailed mechanisms underlying the interplay between
biological modulators and lesions induced by H pylori is
still incomplete. It is believed that chronic infection with
H pylori leads to alterations of the cell cycle, including
increased epithelial cell replication, increased rate of cell
death (apoptosis) and production of oxidants"*'". In
this study, the prevalence of H pylori was 44.4%. There
was no significant correlation between H pylori status and
interleukin levels.

In agreement with other studies, our study examined
the effect of cigarette smoking and alcohol drinking as
a risk factor for gastric cancer. From the mechanism
viewpoint, the direct carcinogenic effect of cigarette
smoking may derive from precursor gastric lesions.
Indirect effects of inhaled cigarette smoking may involve
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the nitrosamines in stomach. Alcohol could act as a
contributory factor by causing chronic irritation of the
gastric mucosa'™,

Weight loss and dyspepsia were the most frequent
initial symptoms in our patients, being consistent with
those in Western studies' ™. The current data indicate
that the proportion of eatly, curable gastric cancer is small
among Thai patients. Most of the cases in our study were
in advanced stage (stages Il and IV) with a very poor
5-year survival.

1L-18 is synthesized as an inactive precursor (pro-
1L.-18, 24 Ku), which is cleaved by IL-1B-converting
enzyme (ICE or caspase-1) into an active 18 kDa mature
form™*!. T1.-18 has multiple biological activities iz its
capacity of stimulating innate immunity and both Th1 and
Th2-mediated responses. It also exerts anti-tumor effects
that are mediated by enhancement of NK cell activity,
reduction of tumorigenesis, induction of apoptosis and
inhibition of angiogenesis in tumor cells***’. In addition,
recent data suggest that an inappropriate production of
IL-18 contributes to the pathogenesis of cancers and may
influence the clinical outcome of patients™. This is the
first study demonstrating that the levels of serum IL-18 are
significantly elevated in gastric cancer patients compared
with gastric ulcer patients. Although a highserum IL-18
level was not used as a significant prognostic factor in
terms of overall survival, it was used as a diagnostic factor.
The cut point of 1L-18 for diagnosis of gastric cancer
was 40 pg/mL. The sensitivity was 52.17%, the specificity
was 83.33%, the positive predictive value was 92.31%.
The pathways for 1L-18 production and its mechanisms
of action in patients with gastric cancer remain to be
determined.

IL-6 is involved in many biological activities, including
T-cell and B-cell growth and differentiation, 11.-2
production and IL-2 receptor expression, hematopoietic
stem cell growth, megakaryocyte maturation, acute phase
protein synthesis, macrophage differentiation, mesangial
cell, keratinocyte, and osteoclast cell growth, hybridoma,
plasmacytoma, and myeloma growth, and stimulation
of cancer-cell growth™, Our data show that the I1.-6
level in gastric cancer patients with distant metastasis is
significantly higher than that in those with no metastasis.
As a proof of the mechanism of IL-6 action, Tamm
et al™ showed that T1.-6 makes cancer cells increase their
motogenic activity by autocrine pathway. 1L-6 secreted
from the cancer cells combines with IL-6, which is
expressed on the surface of cancer cells, IL-6 and IL-6r act
on the cancer cells directly. I1L-6 may act through HGF on
cancer cells by promoting and accelerating invasion as well
as lymph node and/or hepatic metastasis””!

IL-12 is an immunoregulatory cytokine that triggers
the development of a specific T cell-mediated immune
response. IL-12 enhances the proliferation, cytokine
production, and cytotoxic activity of T lymphocytes and
NK cells, with consequent anti-tumor activity'' . Lissoni
et al®™ reported that serum IL-12 level is significantly
higher in patients with metastatic renal cell carcinoma and
breast cancer than in those with local solid neoplasms.
Uno et al™ reported that phytohemagglutinin-induced
production of 1L-12 is lower in patients with gasttic cancer
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than in healthy controls, by examining peripheral blood
mononuclear cells iz vitro. In this study, we could not
demonstrate any significant uses of IL-12 in gastric cancer
patients as compared with gastric ulcer patients. Shibata
et al™ reported that the production of IL-12 decreases
significantly with advancing stages, and is the lowest in
patients with distant metastases and cachexia.

For IL-10 level, the data indicate that intracellular 11.-10
status on monocytes in patients with advanced gastric
cancer is significantly increased compared with those with
eatly disease or healthy individuals™". In this study, we also
found a correlation between 1.6, 11.-10, and I1.-18 levels
and serum albumin. In our previous report, serum albumin
level is another prognostic factor in gastric cancer at initial
diagnosis, and the median survival time is reduced with a
decrease in serum albumin level™.

In conclusion, our data demonstrate that serum IL.-6
and IL-18, but not IL-10 and IL-12 levels, may be the
useful biological markers for clinical correlation and
prognostic factor in patients with gastric cancer. More-
over, 11-18 could serve as a diagnostic marker for gastric
cancer with a high positive predictive value. Thus, the
detailed mechanisms of 1L-6 and IL-18 involving tumor
progression should be further investigated.
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