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Pepsinogen electrophoresis and pepsinogen A-3 gene assessment in relation to diagnosis in
159 patients.

Pg3 genotype genes
Diagnosis Present Absent Pg3 phenotype
Controls 82 0 Protein present
(n=109) 4 23 Protein absent
Atrophic gastritis 17 0 Protein present
(n=37) 9 11 Protein absent
Gastric cancer 2 0 Protein present
n=13) 6 5 Protein absent

controls (75% of all control subjects), 17 cases
with atrophic gastritis (46%), and only two
gastric cancer cases (15%) (table). A Pg3~
phenotype was thus found in 25% of the control
population, which was in significant contrast
with the prevalence of such a phenotype in
54% of subjects with atrophic gastritis (p=
0-0019; Fisher exact test) and 85% of gastric
cancer cases (p<0-0001). The difference be-
tween atrophic gastritis and gastric cancer cases
was not statistically significant (p=0-095).

PG3 GENOTYPE

The presence of Pg3 encoding genes (Pg3*
genotype) was demonstrated in all 101 cases
with a Pg3* phenotype (table).

The remaining 58 cases had a Pg3~ pheno-
type. In 39 of them, this was shown to be
due to absence of Pg3 encoding genes (Pg3~
genotype): 23 controls (21% of all control sub-
jects), 11 atrophic gastritis (30%), and five
gastric cancer cases (38%). These differences
in prevalence of a Pg3~ genotype in the three
subgroups were not statistically significant
(0-173<p<0-730 for the various comparisons).
In contrast, in the remaining 19 subjects with
a Pg3~ phenotype, a Pg3* genotype was found:
four controls (5% of all 86 control subjects with
a Pg3* genotype), nine subjects with atrophic
gastritis (9/26=35%), and six subjects with
gastric cancer (6/8=75%). Thus the presence
of unexpressed Pg3 encoding genes occurred
significantly more often in cases with atrophic
gastritis (p=0.0002) or gastric cancer
(p<0-0001), when compared with controls.
The difference between the first two subgroups
did not reach statistical significance (p=0-10).

Discussion

The electrophoretic patterns of pepsinogen A
show large interindividual differences with re-
spect to the presence and the relative intensities
of the specific isoprotein bands. Different in-
vestigators have noted an association between
presence of a specific electrophoresis pattern
characterised by absence of Pg3, and a diag-
nosis of atrophic gastritis or gastric cancer.’®'
It was unknown whether this association was
due to a hereditary higher cancer risk in in-
dividuals with a lack of Pg3 encoding genes,
or to a secondary loss of isoprotein production
in the process of development of atrophy and
cancer. Determination of the pepsinogen
phenotype, which can be performed on a serum
sample, has been put forward as a screening tool

to detect subjects at risk for gastric malignancy.’
Unfortunately this test lacks sensitivity for the
purpose of screening large populations when
used without other indices.’

In the present study, we confirm the earlier
reports of a significant correlation of a Pg3~
phenotype with atrophic gastritis and gastric
cancer, by showing such a phenotype in 25% of
the control subjects versus 54-85% of subjects
with atrophy or cancer. These percentages are
higher than those reported in the earlier studies.
This could be due to a variety of factors such
as the use of sera (with less secondary Pg4
products at the Pg3 electrophoresis site) instead
of gastric biopsy specimens, and repetition of
phenotyping after incubation with the mono-
clonal antibody. Both methods make it easier
to detect non-producers of Pg3 among those
individuals with weak electrophoretic bands at
the Pg3 site. More importantly, our study shows
for the first time that there is no corresponding
correlation of a Pg3~ genotype with atrophy
and cancer of the stomach. These results thus
reject the hypothesis of a hereditary gastic can-
cer risk in subjects with a Pg3~ genotype. In
contrast, a Pg3~ phenotype in atrophic gastritis
and gastric cancer subjects can result from the
specific loss of expression of Pg3 encoding
genes, as we show in 15 cases with atrophy or
cancer, and in a further four cases without
histological abnormalities. Follow up is nec-
essary to evaluate eventual development of
atrophy in these four cases. Previous research
has shown that serum pepsinogen phenotypes
match the gastric mucosal pepsinogen pattern.'
This order is of major importance in those 19
cases with a discrepant result between assessment
of the pepsinogen phenotype and geno-
type. A total absence of the Pg3 isoprotein
in serum in these cases means that the loss of
expression of Pg3 encoding genes not only
occurs in the areas of severest atrophy or near
the surroundings of a cancerous lesion, but also
throughout the complete gastric mucosa. This
leads to the important suggestion that in these
cases gastric cancer may develop in a mucosa
with a diffusely occurring change in gene ex-
pression. During the development of atrophy
and gastric cancer, a selective loss of production
of Pg3 may occur.

This is in accordance with previous ex-
periments. In the presence of the methylating
agent N’-methyl-N'-nitro-N-nitrosoguanidine
(MNNG), cultures of human gastric chief cells
showed a specific decrease of Pg3 production
without affecting Pg4 and Pg5, thus leading to
a change in pepsinogen phenotype.'* A com-
parable change occurred in expression of PGC
during the administration of MNNG to rats.™
It should be stressed that this change of pheno-
type occurred before the development of malig-
nancy in these animals. Another study reported
altered methylation patterns of PGA genes in
the gastric mucosa of patients with stomach
cancer.'’ Finally, transcriptional activity of por-
cine PGA promotor in chief cells from pig was
completely abolished by in vitro methylation.'®
Alterations in expression of Pg3 encoding
genes, as demonstrated by a Pg3~ phenotype
and a Pg3* genotype, or by a change in the
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Pg3 phenotype during follow up, might thus
be a marker of subsequent premalignant de-
generation. The mechanism of this loss of Pg3
expression is still unclear. In accordance with
the results of the addition of MNNG to cul-
tured chief cells,’ it might be proposed that
expression of Pg3 genes is more susceptible
to methylation than that of other pepsinogen
encoding genes. The contribution of specific
risk factors for gastric cancer, like H pylori
infection, to the absent Pg3 phenotype has to
be studied.

In conclusion, based on the results of our
study we postulate that a selective loss of pro-
duction of pepsinogen-3 may be a sign of sub-
sequent premalignant degeneration. This
hypothesis should be tested since it may be of
importance in screening programmes for gastric
cancer. Finally, the mechanism underlying the
loss of expression of these genes in the gastric
mucosa has to be elucidated.
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