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Abstract

While gastric cancers (GCs) are still among the most common malignancies affecting
human beings, the distribution of cancer within the stomach has changed dramatically.
Epidemiologic studies have pointed out cancers arising from the antrum and body of the
stomach, especially intestinal type tumors, have declined. On the other hand, the increase
in incidence of cancers of the cardia and gastroesophageal junction (GEJ) is most
pronounced in Western countries, especially among Caucasian males. The factors
determining this epidemiologic trend and the pathogenesis of these two subsets of GC
remains unclear.

The cardia cancers share important features, found in adenocarcinomas arising from
the esophagus and the GEJ, which distinguish them from those so-called non-cardia GC.
These features include a younger age at the time of diagnosis, male predominance, an
increased risk associated with tobacco and alcohol use, a greater frequency of concomitant
hiatal hernia, and a less common association with chronic gastritis, as well as an increased
in diffuse type cancer. Precursor lesions of cardia or GEJ adenocarcinoma are
pathologically less well-defined than those of non-cardia GC. The etiologic role of H. pylori
and Epstein-Barr virus (EBV) is also different. H. pylori infection is a significant risk factor
for non-cardia GC, while EBV infection is more closely associated with cancer of the
proximal stomach. Collectively, these clinicopathological and epidemiologic differences
suggest that cancers arising from different locations within the stomach may in fact
represent diffent disease entities. Since cancer is a disease of misbehaved genes,
delinating these genes involved and correlating these events with clinicopathologic and
epidemiologic characteristics may lead to important new insights into carcinogenesis.
However, the molecular events regarding cardia and distal stomach cancers remain
ill-defined. Hence, this 3-year granted study will determine genetic biomarkers relevant to
pathogenesis of cardia and non-cardia GCs.

We have first retrospectively analyzed the clinicopathologic differences between
cardia and non-cardia GCs. From year 1997 to 2001, a total of 1,112 patients with primary
GCs were identified from the cancer registry unit (ICD code 151) of National Taiwan
University Hospital. Of them, 155(13.9%) patients were classified as cardia GCs according
to endoscopic or surgical findings, while 957 (86.1%) patients were non-cardia GCs. Male
predominance was noted for cardia GCs (M/F ratio: 3.31 in cardia vs. 1.66 in noncardia,
p=0.0006). Cardia cancers tended to be older than non-cardia GCs (67.6+13.3 vs.
62.2+14.5 years, p<0.0001). Significant difference of mean survival between the two
groups of GCs was also observed, with 24.7 months in cardia cancer and 30.4 months in
non-cardia GC (p=0.0041). However, no differences in personal habits including alcohol
and tobacco consumption were noticed. These preliminary findings demonstrated there
indeed exist differences in these two groups of GCs and the selected 155 cardia cancers
will be submitted for future genetic analyses. In addition to retrospective enroliment and



comparison of cardia and non-cardia GCs, we have performed gene expression profiling of
GC by microarray combined with laser capture microdissection. There were several genes
which have significantly different expression between cardia and non-cardia GCs (Table 1).
We then analyzed annexin A1 expression in 81 patients with gastric cancer by
immunohistochemistry. The results revealed cardia cancer tended to have high expression
of annexin A1 (Table 2). Further stratification analyses between 11 cases with high annexin
A1 expression and those without demonstrated that in addition to cardia cancer (5/13,
38.5% vs. 6/68, 8.9%, p=0.04), gastric cancer with liver metastasis also had high
expression of annexin A1 (2/3, 61.7%, vs. 9/78, 11.5%, p=0.021)(Table 3). Taken together,
these results suggested that expression of annexin A1 may play a role in gastric
carcinogenesis in relation to different location and capability of metastasis. To further clarify
the role of annexin A1 expression, in vitro experiments focusing on angiogenesis & tumor
invasion are ongoing.



Table 1 Different expression profiles between cardia and non-cardia gastric cancer — delineated by
microarray study

Ranking ID Name of genes cardia non-cardia
1 Human TAXREBG67 pseudogene, complete sequence 1 !
2 Cytokeratin 20 1 !
3 Human pS2 protein gene 1 !

4 Trefoil factor 2 (spasmolytic protein 1) 1 !
5 Cytochrome P450 isoform 4F12 1 !
6 Human, clone MGC:4172 IMAGE:3631177, mRNA, complete cds 1 !
7 Human CA11 mRNA, complete cds 1 !
8 Fructose-1, 6-bisphosphatase 1 1 !
9 Alcohol dehydrogenase 1C (class 1), gamma polypeptide 1 !
10 Cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), 1 !
polypeptide 18
11 Cytochrome P450 isoform 4F12 1 !
12 Human gene for cytoderatin 20 1 !
13 Human L-glycerol-3-phosphate:NAD oxidorductase mRNA, 1 !
14 RecQ protein-like 4 ! 1
15 Glycerol-3-phosphate dehydrogenase 1 (soluble) 1 !
16 Human mRNA for skin-antimicrobial-peptide 1 1 !
17 Heat shock 60kD protein 1 (chaperonin) ! 1
18 DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 21 ! 1
19 Human mRNA for putative carboxylesterase 1 !

(Reference: Wu MS, et al. World J Gastroenterol 2005 ;11 :7401-8)



Table 2 Clinicopathological Features According to Annexin Expression

Annexin expression (Cytoplasm)

No (n=47) Low (n=23) High (n=11) p-value
Gender
Female 14 9 5 0.532
Male 33 14 6
Age
Mean (SD) 62.9 (14.2) 59.0 (14.2) 62.6 (17.2) 0.626
MVD
Mean (SD) 29.7 (19.8) 33.3 (19.3) 32.7 (20.7) 0.743
Location of GC
Non-cardia 40 22 6 0.009
Cardia 7 1 5
Stage
Early 5 1 2 0.443
Advanced 42 22 9
Type (Lauren’s)
Intestinal 24 13 4 0.598
Diffuse 20 9 5
Mixed 3 1 2
LN meta
No 13 3 5 0.120
Yes 34 20 6
Lymphatic invasion
No 22 10 7 0.674
Yes 23 10 4
Vessel invasion
No 24 10 7 0.760
Yes 21 10 4
Liver Meta
No 45 23 9 NS
Yes 1 0 2




Table 3 Clinicopathological Features According to Annexin Expression

Annexin expression (Cytoplasm)

No+Low (n=23) High (n=11) p-value
Gender
Female 23 5 0.414
Male 47 6
Age
Mean (SD) 61.6 (14.2) 62.6 (17.2) 0.845
MVD
Mean (SD) 30.89 (19.6) 32.73 (20.7) 0.774
Location of GC
Non-cardia 62 6 0.006
Cardia 8 5
Stage
Early 6 2 0.330
Advanced 64 9
Type (Lauren’s)
Intestinal 37 4 0.280
Diffuse 29 5
Mixed 4 2
LN meta
No 16 5 0.112
Yes 54 6
Lymphatic invasion
No 32 7 0.377
Yes 33 4
Vessel invasion
No 34 7 0.486
Yes 31 4
Liver Meta
No 68 9 NS
(McNemar)
Yes 1 2
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