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I) INTRODUCTION

A bright future for cancer teratment has now been predicted by the recent
remarkable progress in the methods for early detection such as gastroscope, gastro-
camera and cytologic diagnosis supported by mass x-ray cxamination.

However, except for the determination of gastric acidity, few cancer detecting-
methods with gastric juice have been developed as clinical tests.

Changes in gastric acidity have been reported by many investigators'~® among
the studies on the biochemical changes of the gastric juice associated with the
pathological changes of the gastric mucosa, but there have been only a few reports
131524~%0) on the chemical changes in the protein content of the gastric juice, due to
the difficulty of collecting juice free from the many contaminating factors.

Since MarTIN' discovered “gastroglobulin” in the acetic acid or acetone preci-
pitates, studies on the dissolved protein in gastric juice have been made by Barxix
and Wesster 1931, by WEessTEr and Komarov 1932 and by MeyEr et al.

Recently Grass and Boyp®>* issued chemical and clinical reports on the three
dissolved components, mucoprotein, mucoproteose and visible mucus.

Their origin and quantitative relationship to stomach diseases were investigated
clinically.

In 1956 Sasar®? found evidence of the existence of a lower molecular protein,
which was later named gastric peptide, with high polarographic activity in the
supernatant fluid of acetone which was discarded in the Grass method. In his
biological study, an anemic reagent and a shock reaction for rabbits were presented,
and this peptide fraction was helived to be closely related to the K. I. K. factor®

The polarographic patterns of the gastric juice of stomach cancer were approxi-
mately divided into three types, according to the ratio of the total wave height of
gastric juice to that of the peptide fraction, and in general, the P.P.W. (polarogra-
phic protein wave) of cancer showed marked elevation as compared with the non-
cancer group.

For the early diagnosis of cancer, the P. P. W. in the gastric juice was studied
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by KAxEgL®?

The author has studied the relationship betwecen the histological findings of
surgically resected stomach specimens and the P. P. W. of the gastric juice in order
to examine the diagnostic value of his study.

Moreover, the physiological and the pathological aspects of this gastric peptide
was experimentally examined in pure gastric juice from gastric pouch-dogs.

II) MATERIALS AND METHODS

1) Pathological examination of the surgically removed stomach
The stomach was usually opened along the great curvature and after macroscopic
study strips 2-3em in length were cut from three areas; one from the tumor or
the crater-edge (¢) one from the pylorus (p) and one from the fundus (f) (Fig. 1).
These strips were fixed immediately in 1025 neutral formol solution or Carnoy’
solution and were embedded in paraffin and stained with Mayer’ hematoxylin-eosin
stain, van Gieson stain, and the PAS reaction according to Lirrie’s method.
The metachromatic procedures of Owo’s 0.0595 Toluidine blue method and
FeyrTER’S thinone method were used in the histochemical study.
The number of surgically removed specimens were as follows ;
gastric cancer—70. peptic uleer—33. duodenal ulcer—17.
primary chronic gastritis—22. leiomyoma—1. reticulosarcoma—2.
gastric polyp—3. total cases—148.

Fig. 1 Surgically resected
stomach-specimen #

Fig. 2 Gastric pouch

2) Gastric pouch dogs

2 dogs, male and female, approximately 8 kg in weight were used for the ex-
periment. The gastric pouch was made without any injury to the vessels or nerves
as shown in Fig. 2.
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3) Gastric acidity ;

Gastric juice, aspirated through a RenFuss tube before and after a caffeine fest meal,
was cleared by filtration and centrifugation and both specimens were examined in parallel.

The acidity of gastric juice was determined by the routine method of TOPFER and
classified into hypo-, normo- and hyperacidity with units of free hydrochloric acid 1-19,
20-39, and above 39, respectively.

4) P.P.W. in gastric juice studied by Dr. KAKer

The outline is illustrated in Table !. 1.5ml of cleared gastric juicc was mixed with
equal volumes of 10% sulfosalicylic acid and filtered after 15 minutes. The filtrate was
called by Dr. Kaker Fs fraction (sulfo- Table. 1
salicylic acid filtrate fraction). Similar
to the above, Fb (buffered gastric juice °§§\ Filtats
fraction) was prepared by the addition of Prctial lllined \°‘° Fg

an equal volume of acetate buffer pHb5.! oS

To 1.0ml of Fb was added three parts of ; J % Fulats Ailtuts
95% methanol and this was airtightly % Fy 45% Fm,
stoppered and kept at room temperature P o » -
overnight.

Then, the precipitants were removed by centrifugation (rpm. 3000) for 10 minutes.
This filtrate was called Fm (methanol filtrate fraction). Into three electrolysis cells was
poured 5.0ml each of test solution for the protein-wave analysis, the composition of these
being follows;

0.001. M Cobaltic complex salt (uteosalt)
IN NH,CI and IN NH,OH in buffer solution

To these were added 0.iml Fb and Fs, and 0.3ml Fm respectively.

Then 0.5ml methanol was added to Fb and Fs, and 0.3ml methanol to Fm so that
the final volume dilution of original gastric juice in each cell was nearly the same dilution
(1/112).

As soon as this was over, the polarograms were taken immediately from —0.8 to —2.0
V under constant temperature of 20°C; the sensitivity of the galvanometer was 1/100.

The protein wave was measured in terms of mm. from the diffusion current of cobalt
to the 2nd maximum at approximately —1.8V.

III) OVER-ALL OBSERVATION AND CLASSIFICATION OF THE
P.P.W. IN GASTRIC JUICE AND THE HISTOLOGICAL
FINDING OF THE GASTRIC MUCOSA

a) P.P.W. and its classification
According to Dr. Kaker among the heights of P.P.W., the Fb value was the highest,
next the Fs value and then the Fm value. In most cases the protein waves of the fasting
juice were much higher than those after a caffeine test meal, although both values are
intimately related. The wave height of Fb was roughly inversely proportional to the
acidity, whereas that of Fm gradually increased and then it decreased in association with
the hyperacidity.
The wave height tended to increase in the presence of cancer. The gastric juice
specimens were classified into the following 3 types with regard to the values of Fb and Fm.
Namely, Type I —Fm value over 25mm.
Type II —Fm value below 25mm, and Fb value over 20mm.
Type III—Fm value below 25mm and Fb value below 25mm.
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With regard to type I, carcinomatous patients had higher Fm values than did the
control group, while with regard to type II, carcinomatous patients gave higher Fb than
did noncarcinomatous cases. In both groups, particularly in cancer the presence of the free
hydrochloric acid of gastric juice was closely related to the above polarographic type; type
I are acidic whereas tyep Il are anacidic. The details will be reported by Kakei elsewhere.

b) Histological findings of the gastric mucosa and their classification

Many pictures of atrophic gastritis were observed. In general, the glandular
atrophy is accompanied with extension of the superficial epithelial pits to the layver
of muscularis mucosae. Then the superficial epithelial pits change from the gastric
tyvpe to the Lieberkiihn-like type with Paneth cells and goblet cells. (intestinal
metaplasia). The fibrosis and the thickning of the muscularis mucosae causes
thinning of the mucosa. From this point of view, gastritis is classified as follows.
A. non-glandular atrophy

1. hypertrophic gastritis with marked thickening of the mucosa due to hyper-
plastic glandular elements.

2. superficial gastritis with cellular infiltration or edema in the propria with
slight or no glandulr atrophyv. For example, Fig. 3 of the fundic region and
Fig. 7 of the pvloric.

B. mild or moderate glandular atrophy with hyperplasia of superficial epithelial pits.

3. mild or moderate glandular atrophy, Fig. 4 in the fundic and Fig. 8 in the
pvloric region.

4. severe glandular atrophy with most glandular elements diminished and replaced
with the extended epithelial pits or with the metaplastic epithelium. For
example, Fig. 5 in the fundic and Fig. 9 in the pyloric region.

C. severe glanduar atrophy without hyperplasia of the superficial epithelial pits.

On account of the hyperplasia of the fibrous tissue or cellular infiltration, most

. Lol % e

Fig. 3. type 2. in the fundic Fig. 4. type 3. in the fundic Fig. 5 type 1. in the fundic
region. region. region
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of glandular elements vanish. Morcover, the superficial pits show no hyperplasia.

The mucosa is very thin. For cxample Fig. 6 in thc fundic and Fig. 10 in the

pyloric region.

Intestinal metaplasia was found in many speciemens. When this lay scattered
in only a fow pits, it was considered negative.

ES S

Fig. 6. type C. in the fundic Fig 7. type 2. in the pyloric Fig 8. type 3. in the pyloric
region. region. regicn.
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Fig. 9. type 4. in the pyloric Fig. 10. type C. in the pyloric
region.

region.
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IV) RESULTS

1) Age, gastric acidity and distant mucosal-change in the cancer group as
compared with the control-group ;

a) The distribution of the ages and case numbers of the examined patients
are illustrated in Table 2. The ages of the cancer group were higher than those
in the control group.

b) Achlorhydria seemed to indicate mucosal atrophy, and it was closely related
to the age. The frequency of achlorhydria increased with age. About 70% of the
cases over 60 years old had achlorhydria.

Table 2. Incidence of the age and cases of the surgical removed specimens.

Age Cases
Group T S sy
years range mean total male ‘ female
duodenal ulcer 20 — 55 ‘ 36.2 17 16 1
gastric ulcer 22 — 170 48.3 33 23 8
primary gastritis 24 — 61 49.5 22 14
stomach cancer 27 — 78 58.6 90 52 38

Fig. 11 Frequency of achlorhydria
releted to the age.
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Fig. 12 Microscopic finding in the fundic and
pyloric region refered to gastric acidity.
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The cancer-group had a higher rate than did the others.

¢) Acidity and mucosal atrophy. The degree of atrophic change in the fundic
region was proportional to the gastric acidity, but in the pyloric region it was less
marked. Intestinal metaplasia in the pyloric region was present more frequently
than in the fundus, and was more frequent in anacidic mucosa than in acidic.
Most of the cases of intestinal metaplasia in the fundic region were associated with
anacidic gastric juice.

d) Intestinal metaplasia in relation to age; Intestinal metaplasia was closely
related to acidity and mucosal atrophy, and increased with age (Fig. 3) 47% in the
50-60 age group and 83% in the 70-80 age group.

¢) Comparative observations of histological changes of the distant mucosa in
cancerous and non-cancerous stomachs.
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Fig. 13 The frequency of intestinal metaplasia Fig. 14 The changes of the gastric mucosa in
in the pyloric region related to the age. the fundic and pyloric region situated

60 distant from the focus.
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Cancer appeared more often in old age, and often in achlorhydry stomachs.

This suggested that more severe atrophy of the mucosa and more frequent
occurrence of the intestinal type of mucous cells would be found in cancerous sto-
machs than in non-cancerous in mucosa at a distance from the sites of gastric
lesions (Fig. 14). Superficial or hypertrophic gastritis in the fundic region was
observed in 41% of cancer cases and in 769 of non-cancer cases, in the pyloric
region absence of severe glandular atrophy was observed in 3294 of the cancer cases
and in 597 of the non-cancer cases.

The fourth group with severe glandular atrophy and hyperplasia of the super-
ficial epithelial pits was found frequently in cancerous stomachs, the C-group change
being rather less detectable in both cancerous and noncancerous stomachs. Intestinal
metaplasia was observed in the mucosa of groups 3 and 4 (802 in group 4), and
frequently appeared in the fundic region in cancer cases.

2) Gross pathology of stomach cancer in relation to polarographic protein waves
in gastric juice;

a) Size of the cancerous crater

Huge craters over 5cm in mean diameter were present in 42.995 of type 1,
34.5% of type 11 and 30.8% of type III (Fig. 15).

Fig. 15 Size of cancerous crater refered Fig. 16 Site of crater or tumor refered
with P.P.W. to polarographic pattern.
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b) Site of the cancerous crater Table 3 Gross type (Borrmann type)

There was a marked difference in refered to polarographic pattern.
the site of the craters between types I ] Polarogramm
and II. In 25 of 29 type II cases B°rrmann Cases \percent I "
cancerous craters were situated in the >
pyloric region, whereas about half of 28 I 2 23 9 ' a (15.4)
type I cases had their craters in the I 34 48.6 (3150,7)' (52990) (304.8)
fundic, or in the cardiac region, or I ’ 23 32.9 (3191.3) (27%) (304.8)
sometime were so great as to cover - 1 P ‘ - 7 1 3
almost the entire stomach. The distri- - 1 17" | (250) A(%L,(&?‘
bution of craters in type III was similar  total i L } 100 } (?go) ‘ (?go) ) (ioo)

to that in type L

¢) BorrMann's classification

According to Borrmann’s® typing, tumors of type I according to the P.P. W.
were classified as localised, 35.79% (Borrmann’s types I and II) and as infiltrative,
64.3% (Borrmann’s types III and IV). Whereas tumors of type II according to
the P.P.W. were 69% localised and 31% infiltrative. (In Fig. 16 and table 3).

3) Histological examinations

a) Histological examinations of cancer

The author divided the cancer types into two groups; the differentiated cancer
group as adenocarcinoma, and the undifferentiated group as carcinoma simplex.

The 54.2% of type I according to the P.P.W. was undifferentiated, whereas 68
% of type II and 70% of type III was adenocarcinoma. The relationship between
intestinal metaplasia of the mucosa distant from the site of the lesions and these
two cancer groups is shown in tab. 4. Severe or moderate intestinal metaplasia
occurred in 529 of the carcinoma simplex group.

b) Change in mucosa distant from the site of gastric lesion

The histograms in Fig. 17. indicate the relationship between the histological
finding of the mucosa distant from the site of gastric lesions and the P. P. W. of
gastric juice in the cancer and non-cancer groups. In the cancer group, mucosal
atrophy of the fundic region was least in the type I P.P.W.. Type II was more

Table 4. microscopical findings of cancer and intestinal metaplasia refered
to Polarographic pattern

Polarogramm Intestinal metaplasia
Cancer type Cases total
I ‘ I ’ il none marked
adenocarcinoma .32 37 11 17 9 ‘
A | adenoc +slight mucoid - 1 8(21.6%) | 29 (718.4%)
i adenoc +C. simplex 4 (89.7%) | (45.8%) (68%) (69:2%)
; & |
C. simplex b1l 25 13 8 4
B i scirrhus ’ 3 , , , , . 12 (48.0%) | 13 (52%)
- mainly mucoid. ¢ ‘ 11 (10.3%) | (54.2%) (32%) (30-8%) i

fez(loo%) 24(100%){2?5(100%) 13(100%) | -
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atrophic than type I, and intestinal
metaplasia was observed in 24% in
the fundic region. Type III was the
most atrophic, the C group with thin
mucosa being about 20%.

Similar relationships were also
found in the pyloric mucosa.

In the non-cancer group, no sig-
nificant difference in the histological
findings of the mucosa was observed
between tvpe I and type II, but the
atrophic change of the mucosa of type
III was marked as compared with the
mucosa of type I and tvpe II.  The
fundic mucosal changes in both types
I and II were slight, but intestinal
metaplasia was more often observed
in the pyloric mucosa in tvpe I (50%)
than in type II (37%).

¢) Comparison of peptic and
duodenal ulcers with regard to the
findings of the pyloric and fundic
mucosa and the P.P.W.;

According to Dr. Kaxer, the
values of the methanol filtrate frac-
tion decrease at a given point of
acidity.

The duodenal ulcer cases show
hyperacidity, but have a low value of
methanol filtrate fraction. On the
other hand, the peptic ulcer cases show
the inversed relation. In order to
clarify the meaning of the polarogra-
phic differences found by Dr. Kaxer,
comparative studies were made on the

Fig. 17 microscopical finding of the mucosa
distant from the site of gastrie
lesion refered to P.P.W.

dtistinall
A

Fig. 18 microscopical finding of the mucosa
distant from peptic and duodenal ulcer

el

e

mucosal change in the pyvlorus and fundus in peptic and duodenal ulcer. Some

interesting results are shown in Fig. 18.

The mucosal atrophy in both the pyloric and fundic regions in stomachs with

peptic ulcer was more severe than in those with duodenal ulcer.
in the fundic mucosa were scarcely observed in cases of duodenal ulcer.

Atrophic changes

Intestinal metaplasia in the pyloric region was seen in 729 of the cases of
peptic ulcer, but in none of those with duodenal ulcer.

COMMENT
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Kaxker's polarographic patterns of gastric juice are closely related to the present
histological findings of cancer. 1In addition, mucosal atrophy such as intestinal
metaplasia is also related to the cancer types.

On examination of the mucosal changes found in portions distant from the site
of cancer, the author concluded that in the cancer group type I P.P.W. showed less
atrophic mucosa than the others, and type II had conspicuous atrophic mucosa with
intestinal metaplasia involving the fundic region and type III had severely atrophic
mucosa.

In the non-cancer groups, such relationships were not evident, because type I
and type II in the non-cancer groups did not show the typical relationship between
the buffered juice fraction and the methanol filtrate fraction. The polarographic
pattern of peptic ulcer differed from that of duodenal ulcer. The author’s opinion
is that the secretion or the product of this intestinal metaplastic mucosa or the
goblet-cell is digested by HCl and pepsin
resulting in an increase of gastric peptide.

The polarographic patterns were

Table. 5 Histochemical finding of gastric
mucosa by carbohydrate staining.

U}"

changed with the state not only of the % PAS. 1:‘;” - Wuﬁ/m
fundic but also of the pyloric mucosa | g0 neadlion, | Thimine 005 Tluidine ¢us
distant from the site of gastric lesion. — P}iw PH_“ rH_’I-o

4) Histochemical examination of ~ — 1= | =
stomach cells using carbohydrate- + = L= 4 =2

staining. + = W =

The dissolved proteins except in the - b M s

methanol filtrate fraction in gastric : : : :

juice have polysaccharide as the prosthe- — P S

E Fig. 20. PAS staining of fundic gland.

mucus, superficial epithel cell, mucus
neck cell as positive, partly pseudo-
pylorie’gland formation.

e £y = & g 8 .

Fig. 19. PAS staining of pyloric
gland, mucus, pyloric gland cell,
and goblet cell as positive.
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Table 6. Some interesting cases refered with polarographic diagnosis
|
: | . . . Tu-‘ X ‘Gastric | Clinical Polarogramm gy,
No. Ag‘e‘Sex Since | Chief Complaint ‘mor‘raYi Acidity] diagnosis Fb [Fm Pattern diagnosis
1 43 % | 3year epigastralgia st D :hyperj j polyp cancer | 16 | 13 | 1 | peptic ulcer
Lo e i ; ! . ‘
2 61 & [7month hematemesis | — = ‘hyper-f cancer v25 0110 0 peptic uleer
. ¥ | ; ‘ s | I |
5 | epigastralgia | _ | _ ! _ < i ! .
3 59 %! 7-8y cHiStation | ‘hyper © cancer |24 ‘ 24| 1 | peptic ulcer_
‘ epigastralgia sy ‘ | T
4 50 % 3y tumor + D %r.“_i.clq : cancer | 31, 9 1 I ‘ leiomyoma
5 61 % 1 3m  epigastralgia - +  — anacid-, cancer J 12 7 } il gastritis
: epigastralgia : : . - ‘ i ‘
6 55 £ 3m vgn%iting g - N . hyper- . peptic_ulcer ' 44 ‘ 43 1 I cancer
7865 ‘ s ‘. 3m epigastralgia — N .normo- peptic ulcer 35 28 ¢ | ! cancer
Xray——D:--defect, N:--niche
©
| g [ §
Fig. 21. Case 1. Macroscopical finding ; round Fig. 22. Cross section of its ulcer. Arrow indexes
ulcer with flat ‘edge in the cardiac the focus of the precancerous mucosa

region. (case 1).

e

P 2 o 25

Fig. 23. Microscopical finding of the precan- Fig. 24, Microscopical finding of the fundic

cerous mucosa (case 1).

mucosa distant from the ulcer : severe
glandular atrophy with intestinal
metaplasia was observed. (case 1).
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tic group.

If this methanol filtrate fraction results from the digestive product of the
dissolved proteins, carbohydrate staining is an important way of approaching the
question of its origin.

Table 5 shows some results of carbohydrate staining. Among the various cells
of the gastric mucosa, mucus neck cells, pyloric gland-cells, superficial epithelial cells,
goblet-cells, mucoid cancer cells and some cells of adenocarcinoma are stained positive
by the PAS reaction.®*® The mucus neck cells gradually form pseudopyloric glands
while the chief and parietal cells decrease (Fig. 20), and their stainability with the
PAS reaction is similar to that of the pyloric gland, as shown in Fig 19 and 20.

In the inclusion-staining of thionine by the FryrTer® method, metachromasia
occurs similarly in the pyloric gland cells and in the mucus neck cells. But
metachromasia with 0.05% Toluidine blue staining® is negative in both.

The appearance of the stained mucus neck cells which Grass considered the
secretion of the dissolved mucoprotein is similar that of the pyloric glands in the
carbohydrate-stain.

5) Some interesting clinical cases diagnosed by P.P.W.

Table. 6. shows some interesting cases among the 148 cases histologicaly
examined. The first 5 cases were clinically diagnosed as stomach cancer, but after
gastric resection they were confirmed as non-malignant. The clinical diagnosis in
the last 2 cases was peptic ulcer, but cancer was found at operation.

The former cases did not give a high protein value. But P.P.W. in the last
cases suggested malignancy. Precancerous Fig. 25 Case 1
change in the mucosa was detected in 3
cases and their case histories, the clinical
examinations and the histological findings
are briefly described as follows. 2

Case 1, A b52-year-old male, had é
suffered from epigastric pain for 5 years.

3 months before admission, severe pain
occurred after heavy drinking.

Clinical examinations were as follows:

No anemia, palpable tumor, cardiac niche 104
on X-ray examination, occult blood in
stool, normal gastric acidity, Fb value in w1 5 3 45 60 9q0 120
polarogramm — 14 Fm value—13, type n

III P.P.W., histological findings are shown
in Fig 21, 22, 23 and 24.

Case 2. A 57-year-old male suffered / .
from epigastric pain after eating. In W
spite of medical treatment pain increased.

Clinical examinations were as follows: Fn Fy Fs

No anemia, tumor was not palpable, niche 13mm Fmm 3mm

OcB! + +
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in fundus on X-ray examination, normal gastric acidity, Fb value in polarogramm-
-37, Fm value—25, type 1. P. P. W., The gross pathology and histological findings
are shown in Figs 26, 27 and 28.

Case 3. A 59-year-old male, had suffered from dull epigastric pain for 4 years.
Clinical examinations were, no anemia, tumor was not palpable, some resistance in
epigastrium, normal gastric acidity, polarogramm Fb—37, Fm—21 type II.  The
histological findings are shown in Fig. 29 and Fig. 30.

6) KExperimental studies on the polarographic protein wave of gastric pouch dogs

Fig. 26. Macroscopical finding (case 2) papillary

ge

h = of case 2. The hyperplasia of superfi-

upheaveled change: of dhe pylorie cial epithelial cell through muscularis
mucosa and ulcer-edge. mucosae is observed.

Fig. 28 Case. 2

60+
.

%’4&

< 1
F

10
mil 7 15 30 45 60 90 (20
OccB| — — — = —_ - —

Fig. 29. Microscopical finding

of the precancerous mucosa

(case 3). Cystic formation of

Fm o F o Fs the superficial epithelial pits

25wm  34mm  Mmm is characteristic.
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Fig. 30 Case. 3 Fig. 31 Polarographic changes after the operation.
grap.
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Fig. 33 Influence of the insuline-stimulation
on the gastric juice.

a) Polarographic changes after

operation are shown in Fig. 31, the :; w'“\ /“,-"
P.P.W. being high until 3 weeks after . w“ﬁ i n\,," ' A g
the operation. This might be partly ™" )"; ‘/f ! i / "
due to the bleeding in gastric juice, &# " Fool T
thereafter the wave height gradually «w o
decreased, and it became constant after , .| =/ ' |,,ﬂ"'"‘~lv|;,’.|""mﬁ ,‘-v"":"!‘»;:3""“‘”*’ o
2 months. \-\/l LA L
b) The influence of histamine- e " 60 win
stimlation on the gastric juice is shown mn ] 10 20 % 40 60
in Fig. 32. The gastric acidity and el
volume of secretion increased after Fig. 34 Change of the polarogram after
injection, whereas the polarographic EaBiDleet fanmeton
value in gastric juice rather decreased. I )
¢) The influence of insulin- S0 A
stimulation on the gastric juice is f d / // // / o ,.:""“"’
shown in Fig. 33. The gastric acidity ||, ﬁ”‘*‘"“ b v‘"wm"“ !
and volume of secretion increased after < :" /2 a.,/ /6 m, < ad,f '{,@,
10 minutes. The wave height of P. At 3, !
P.W. increased 10 minutes after in- w1 e e oM oy i
jection, then it decreased. L L o
e) The influence of experimental H' el ‘md‘)’ T

ulcer formation on gastric juice is Atephan 75
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shown in Fig. 34. Using” MALKIMANS
method,™ Atophan (Atophanyl, as manu-
factured name, containing Na-2-phenyl
chinolin-4-carbonic 500 mg) of 0.2/kg
was injected intramuscularly every day
for about 10 davs. The ulcer of the
No. 2 dog is shown in Fig 35.

The polarographic-protein wave-
height of 2 dogs, as the ulcer was
produced, gradually increased. In the
No. 2 dog, bleeding into the gastric , /
juice occurred 2 dayvs after the initial Fig. 35. Ulcer of the gastric pouch (arrow
instillation, then it became severe. After indexes) of No. 2. C---cardia. P--pylorus.

6 days, the injection was stopped, but the elevation of the protein value particulary
of Fhb. fraction continued, 2 weeks later, the protein value was still high.

In the No. 1 dog, though less marked than No. 2, a definite rise in the protein
value could be observed.

It was interesting that experimental ulcers occurred only in gastric pouch dogs.

V) DISCUSSION

The polarographic protein wave was orginally described by R. Brpicka™ in
1933, and has served as various tests for cancer.

Its utilization for the studies on gastric protein has been recently reported by
Wapa,®~% Sasar™ ? et al.

Very little*~® has been known about the changes in gastric protein associated
with the pathological changes in the gastric mucosa, although the relationships
between the gastric acidity and the mucosal changes have been reported by many
investigators,2**~® as they are closely connected with each other. Nowadays it is
widely known that both the numerical change of parietal cells in the fundic gland
and the gastrine scereted by the pyloric gland are main factors in deciding gastric
acidity.

More extensive and severe atrophy of the mucosa is observed in gastric cancer
than in other diseases, as has been reported in other studies.®®®® Achlorhydria is
more frequent in gastric cancer.

In regard to the change of the protein content in gastric juice due to gastric
acidity, G. B. GLass described that among the three main components of human
gastric mucin freed from the trichlor acetic acid precipitate, mucoprotein is periodi-
cally secreted by the mucoid-cells in proportion to acidic secretion and probably plays
a rolc as a bhuffer or vehicle for hydrochloric acid, and shows a relatively high value
in the fasting gastric content of the juvenile, hvperacid, irritable stomach, of
duodenal ulcer, and of some cases of hyper-or normoacid gastritis.

The dissolved mucoproteose, on the other hand, scems to be a product of surface
epithelium and originates from the enzymatic digestion of the surface epithelium
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mucus, and is a constant component of the gastric contents and its presence is not
related directly to the secretion of acid and the highest values are found in anacidic
fasting fluid.

As for the gastric peptide in the present problem, it has already been reported
by Sasar and co-workers® % that in the presence of HCl mainly when hypoacid one,
peptide has a high level. According to the experimental study of Kaxgr, the peptide
value strikingly increases after digestion by anacid gastric juice.

In general, severe mucosal atrophy is observed in type III represcnting a marked
decline in all protein-wave values regardless of the presence or absence of cancer,
but such observations are not always justified, because the dilution of the protein
contents by a caffeine test solution may interfere with pyloric passage.

But a significant difference is found between the mucosal changes in type I P.
P.W. and that in type II P.P.W.

In short, the differences in the protein content in gastric juice of cancer are
influenced by the site of the tumor and the spreading activity over the iwall rather
than by the size of the crater or tumor.

The histological difference in cancer is- important in the protein pattern in
gastric juice, and it is closely related to the mucosal change distant from the tumor.

In type I, almost half the tumors are situated in the fundus, or cardiac area
or extend over the whole stomach, and spread infiltrativelv. The great majority
of tumors were of the carcinoma simplex type, and no marked mucosal atrophy was
found in portions distant from the tumor particularly in the fundus.

In type II, on the contrary, tumors were situated in the pyloric region and
were the localised tyvpe of Borrmann.

In the mucosa distant from the gastric lesion severe glandular atrophy with
hvperplasia of the superficial epithelial pits was observed and the mucosa was of
the characteristic intestinal type.

The high incidence of the intestinal type of mucosa in adenocarcinoma and the
less atrophic change of mucosa distant from in ulcer-cancer whose histological
findings are mainly scirrhus has been reported by other investigators.bs:c

Considering the clear cut different patterns of the polarograms, these 2 types
have a different histogenesis. Type II representing adenocarcinoma may rise from
chronic gastritis or intestinal metaplasia.  On the other hand, tvpe I representing
carcinoma simplex or scirrhus carcinoma grows on chronic peptic ulcer.

In regard to chronic gastritis, there are different opinions about whether it is
a precursor of cancer or not.  According to Ivy* the physiological change accom-
paning gastritis, i.e. the impairment of the mucus barrier to exogenous carcinogen,
may become the precursor.

The gastritis observed in cancer stomachs has characteristic features, i. e. marked
hyperplasia of the mucus secreting cells associated with glandular atrophy, as Jupp®
previously reported.

The intestinal metaplasia described by Kuprrer in 1883 has been studied by
many authors.’>®8 It appears more frequently in cancer, less often in peptic ulcer,
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and least in duodenal uleer.

Intestinal metaplasia is increasingly frequent as age progresses. STouT’s report™

is in agreemt with the authors data.

The secretion of the mucosa with intestinal metaplasia may play a role in the
protein constituents of gastric juice. The mucosal changes in type. II. P.P. W,
reveals the characteristic feature of extensive intestinal metaplsia extending to the
fundic region.

Therefore the secretion from the goblet-cells of the intestinal type of mucosa
may be a source of protein precipitable by sulfosalicalic acid (equivalent to the
dissolved mucin of Grass).

Another evidence is interesting in the difference between peptic ulcer and duo-
denal ulcer from the view point of the polarographical patterns. Intestinal meta-
plasia is more frequently observed in the pyvloric mucosa of peptic ulcer stomachs.
The high peptide level in peptic ulcer may be partly related to the digestive products
of this goblet-cell in HCI, since this type of peptic ulcer occurs in normo-or hypoacid
stomachs.

The role of the pvloric glands has been little investigated as the source of
gastric protein.® It is frequently observed that a high peptide value occurs in gastric
juice even with diffuse infiltrative tumors except for those in the pyloric region.

The polarographic changes in gastric juice are closely related to the mucosal
changes in the pyloric gland as well as in the fundus.

The mucus neck cells regarded by Grass™ as an important secretory cell of
mucoprotein morphologically resemble the cells of the pyvloric glands, and, moreover,
some carbohydrate-stains have similar results in both cells.

The product of the pyloric glands may be digested by HCl and pepsin, too, and
cause an increase in peptide.

Achlorhydria is more frequent in gastric cancer. According to the numerous
observations by Hurst™ and Comrort,?® patients with achlorhydria have, indeed,
a high possibility of developing cancer, but they question whether acidic gastric juice
will be altered to anacidic when cancer occurs. In our cases, there are unexpectedly
many cancers with hydrochloric acid in the gastric juice. It is interesting that
the precancerous cases of peptic ulecer and the cases of carcinoma in situ among the
authors cases occur in hyper-or normoacidic stomachs.

The polarographic method for the detection of cancer is especially important in
these acidic cases, and the value of gastric peptide is especially signficant.

Why does the protein content with polarographical activity in gastric juice
increase in gastric cancer ?

This question cannot be answered at all, because the experimental observation
of cancer still impossible.

The author’s experiments with gastric pouch dogs indicatc that the protein
content, cspecially the gastric peptide, markedlv inereases in uleer formation with
atophanyl injection, while, with physiological stimulation, it decrecases.

A high protein value in cancer is partly due to the absence of the ordinary
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diluting activity of glandular secretion, as Kaxer®® described.

The protein level may be markedly elevated in cancer as a result of the increased
products from destroyed or regenerated mucosa due to the progress of cancer, or of
the secretory change in the extensive change in the mucosa of cancer cases. The

gastric peptide value will be increased by digestion with HCl and pepsin in the
acidic cases.

V) SUMMARY

1) 148 cases of surgically resected stomachs were examined histologically, and
discussed in relation to polarographic protein wave as well as gastric acidity in
gastric juice measured by KAaxer.

2) Decrease in gastric acidity is closely related to fundic mucosal atrophy.
The presence of intestinal metaplasia caused anacidity or decreased gastric acidity.

3) The increased peptide type in gastric juice was different histologically from
the increased dissolved mucin type.

The former was frequently observed in cancer of the infiltrative type described
by Borrmann and situated in various regions and in the undifferentiated histological
type and the slight mucosal changes distant from the tumor.

The latter was observed in cancer localized in the pylorus with the histological
picture of adenocarcinoma and with mucosal atrophy and intestinal metaplasia.

4) The atrophic change of the mucosa in peptic ulcer was more severe than
that of duodenal ulcer. Intestinal metaplasia in the pyloric region was more frequent
in peptic ulcer.

Gastric ulcer gave a higher peptide value than duodenal ulcer.

5) Pyloric gland cells were similar to mucus neck cells in some carbohydrate
stains.

6) High protein values, particularly a high peptide value, was suggestive of
malignancy.

7) 3 precancerous cases were studied, and their clinical course and histological
studies were reported in relation with the protein pattern of the gastric juice.

8) The experimental studies with gastric pouch dogs showed that gastric peptide
had canstant constituents in pure gastric juice and that it increased in pathologic
states such as ulcer formation.

(An abstract of this article has been reported at the 17th general meeting of the Japanease>
cancer association.
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