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INTRODUCTION 
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The complexity of the protein component of gastric juice has been recognized 

only recently. The most convincing evidence of its complexity was afforded b~’ the 

study of the electrophoretic patterns and fractionation of the juice collected from 
several dogs by GROSSBERG, KoMARov and SHAY.1> Since then electrophoretic studies 

of gastric juice have been reported by many investigators.2J寸JA charcteristic chan-
ge in peptide and protein contents of gastric juice with gastric cancer, using 
polarographic and fractional precipitation methods was noted in a previous report.1〔）

This paper describes my further e百ortsto clarify the origin, nature and clinical 

significance of the gastric peptide and protein, appl:yァinga combined new method 

of paper electrophoresis and polarography. 

I. FUNDAMENTALS 

MATERIALS 

A) 10 acid gastric juice specimens obtained from 10 normal cases. 

B) 10 anacid gastric juice specimens obtained from 10 cases ＼＼北hachlorhyclr旬
without gastric cancer. 
C) 10 dialysed gastric juice specimens prepared as follows; 10 acid gastric 

juice (material A) were dial,¥'Sed through a cellophane membrane against frequently 
exchanged cold distilled water in a refrigerator for 24 hours. 

D) 10 dialysates of the acid gastric juice (material A). 

E) Methanol filtrate prepared from acid gastric juice (material A) as described 
previously .10J 

F) Blood serum of a healthy person. 

G) Pepsin digest€d serum obtained as follows : 
Serum was adjusted to pH 2.0 with 0.1-N HCl solution, mixed with crystal pepsin 
at 10-3 concentration and incubated at 37°C for 15 minutes, centrifuged for 15 

minutes at 3000 rpm. 

H) Pepsin digested anacid juice prepared as described above. 
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I) B-bile aspirated through a duodenal tube from a healthγperson. 

J) Gastric juice collc~tc:l frοm 2 Pavlov’S 1nuch dogs two and four weeks 

after operation. 
Onl~＇ juices not contaminated with bile, blood or food were used, the contamin-

ation with saliva was minimized by strict precautions taken during collection of the 

juice. 

METHODS 

The samples of gastric juice m℃1・G su¥Jscquentl}ァ白lkr仁d through a filter paper 
(T,,::o Roshi :¥o. 5c). The materials other thanにrumwc1℃ neutralized with IN-

.:¥aOH anrl freeze-dried b~· b可〕hilization.

Electrophoresis : Lγophilized materials were dissolved at 5 % conceritration in a 
！日ratebuffer at pH 9.0 and ionic str2ngth of 0.12 (prepared b:: dissolving 15.3 g 

Na,B10i and 1.24 g H1B01 in lOOOml of distilled water as described by GLAss)11'. 

Each 0.05 ml of this solution containing 2.5 mg of d1">' material or 0.05 ml of 

serum were a11pliぷlto the center of each of the Toyo Roshi No. 51 paper strips, 

3 cm widふ mountedin one cell of Toyo Roshi Co., and electrophoresis was carried 

out against the same borate bu百erat 0.45 ma. per cm and 5 volts per cm, for 8 

hours at room temperature. Imrnecliatcl~· after electrophoresis five strips were 

removed from the cell, and 3 out of 5 strips were oven-dried for 30 minutes at 

100~仁 Tnc first strip was stained with brom phenol blue stain12> (abbreviated as 

BPB stain hereafter), the second stri1】 withperiodic Shiff stain12> (PAS stain), the 

third日tripwas sprayecl with 0.2/r ninh~·drine in butanol saturated with acetate 

bu町erof pH 5.0 after spraying with the same acetate buffer and heated to 90ごc
for 15 minutes.13＇人 11stained strips ＂℃ I℃ then scanned and traced in a densitometer 

(Toyo Roshi C仏）, using a 2 mm  slit. 

Elution : The remaining乙strips wer℃ not dried or stain, but ＼＼℃1℃ cut into 

16叩広mcnts, 10 mm  wide, from 8 cm on the cathodic side of the application 

p.>int to S cm on the anodic side. numbered from CS to AS, 1℃メpectiveb・.2 segments 

con＂＜.：.~］ LJJld ing to each numl >er ＼γじl℃ put together into one jar of the same number目

2 ml of NaCl solution 01・2ml of 10 % sulfosalic~·lic acid was added to each of the 

16 jars. These wじreplaced in a refrigerator for 12 hours. 

Polarograph : 14nsns 16 electrol~·sis cells n℃l℃ numbered from CS to AS, cleansed 

and dried thoroughly. Into each cell n’as poured 1.0 ml of trivalent cobalt test 
solution which was prepared as follow品：

人） 2-N ammonium chlorick' solution 

B) 2×HJ 'N l1cxaminic cobaltic chloride (lutcosali) 飢えution 
C) 2-N ammonium hyclrυxiclc solution 

The test solution ＼γas prepared Iηv adding ju日tbefore the cxperimcnts in this 

order; 1 vol. of i ¥. 1 vol. of H, S ml. of C. To each c仁llof the same number was 

aclclcd 1.0 ml of each υ1・tlie16 eluate日. PolarogTam'> wcr心 taken immediately in 

each cc:ll und.::r the same conditions 出 prじγiously (L'icribccl. ScnsibilitY of the 

galvanometer was 1/50. The series of polarograms from CS to人8,thus obtained, 
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was called a paper electrophoresi~←polarogram (abbreviated as PPgram). 

RESULTS 

1) Comparison between acid and anacid gastric juice 
Materials r¥ and B were used in this stud~·. The average imper electrophoretic 

pattern of acid gastric juice as compared to that of anacid gastric juice is shown in 
Fig. 1 (a and b). ¥Vith the BPB ぉtai11,5 main peaks are found in the electro-
phoregram of the acid gastric juice. The~· are named P1 to Pり countingfrom the 

Fig・. I Comparison of electrophoregram of acid and an畠cid広astricjuice before and 
after dialysis, dialysate, and methanol白ltrate.
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most anodic peak to the most cathodic peak. On the other hand, in the electrophore-
gram of anacid gastric juice 3 (P_・, PJ, P.1) out of 5 peaks are prominent, and the 
remaining 2 peaks, P1 and Po are vc1・＞.low or absent. With the PAS stain only 
one difinite peak is found in the elcctrophoregrams of both acid and anacid gastric 
juice. The peak of the anacid juice is more prominent but its distribution is more 
narrowed on the anodic side than that of acid juice. With the ninhydrine stain, 
the peaks are more abundant and prominent in the electrophoregram of the anacicl 
juice than that of the acid gastric juice. 
The PPgrams of acid and anacicl gastric juice a1℃ shown in Fig. 2 (a and b). 
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Comp:nison of PPgram of acid and anacid gastric juice before and after 
dialysis, dialysate, and methanol filtlate. 

Fig・. 2 
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e) methanol filtrate. 

C6 C~ C今

both the anodic and cathodic sides and by the t~·pical double wave with the low 

minimum point on both sides. The paper electrophoregram stained ＂社 hBPB stain 

and the pattern of PPgram are nearly the same (as shown in Fig. 1). However, 

in the PPgram of the acid gastric juice protein waves have a wide range, from 

segment A.1 to℃， with a single wave shape and markedly inhibited cobalt maximum 

on the cathodic side, and the t~マpical de〕ublewave shape on the anodic side. Espec’ 

ially in S色gment

shapes of other segments. 

2) Influence of dialysis on electrophoregram and PPgram of acid gastric juice 

Materials A, C and E were used in this study. The averaged paper electro-

phoregrams of acid gastric juice after dialysis are shown in Fig. 1 (c). With 

regard to the paper electrophoregram stained with BPB stain, all peaks are increased 

in sharpness but the height of P5 and P』 aredecreased by dial:yァsis. In the electro-

phoregram stained with PAS stain dial~·sis has little influence on the peak. With 

regard to the electrophoregram stained with ninhydrine stain peaks are markedl~· 

diminished or disappear after dialysis. The electrophoregrams of dialysate and 

methanol filtrate are shown in Fig. 1 (d and e）.人fter dialysis the protein wave 

of segments A4 and A5 are slightly increased in height, but those of Ci, CJ and C" 

are decreased or have disappeared, and show a more prominent cobalt miximum at 

Ca, C4 and C1・ The PPgrams of the dialy泊 te and methanol filtrate are similar 

(Fig. 2 d and e). Protein waves are present from C to A2 as single waves. This 

single wave is named the peptide wave. 

,_, 

3) Protein precipitable by sulfosalic:yァlicacid in PPgram 

Fig・. 3 Comparison of two PPgram obtained from 0.95% NaCl eluate and 10% 
sulfosalicylic acid eluate. 

a) acid gastric juice. 

ー一一・patternof PPg・ramobtained from 0.95% NaCl eluate. 
・一一 patternof PPgram obtained from 10% su日osalicylic
acid eluate. 

,_,., 
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b 1 anaci<l gastric juice. 

，＿》 fす｝

c) tur‘bidity of electrophoretic fraction with sulfosalicylic acid added (anacid juice;, 

5ιz十，

The pattern of PPgrams obtained from 10% sulfosalicylic acid and 0.95% NaCl 

eluates of acid ancl anacid juice are shown in Fig. 3. In acid gastric juice these 

two patterns a1℃ similar, but in anacid gastric juice the former is lower in segments 

Ai, A,, A 1, and C¥ than the latter. The turbidity of 0.95% NaCl eluates with 

Fig" 4 Changes in PPgram after pepsin digestion of anacid gastric juice 
and serum. 

C6 Cs 

""' /{(" 八、 八今

/ al anaιid gastric juice. 

〆• 

b 1 digest~d juice. 
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じJserum. 
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Fig. 5 

a〕 caninegastric juice collected 
2 weeks after operation of pouch. 

CG 

bl canine gastric juice collecteJ 

4 weeks after operation of pouch. 
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Fig・. 6 PPgram of bile. 

10拓 sulfosalicylicacid was scanned, traced and shown in Fig. 3 (c). Segment 

A3 is the most turbid. 
4) Influence of HCl-pepsin digestion on PPgram of anacid gastric juice and 

serum 
Materials F, G and H were used in this study. The PPgram of the anacid 

juice specimen, serum, the pepsin digested anacid juice specimen and serum are 

shown in Fig. 4. In the PPgrarn of the digested gastric specimen the protein 
M引℃日 occurin a wide range from A0 to C,, as a single wave form on the cathodic 
side and as a double wave on the anodic side. In other words, PPgram of the 

pepsin digested anacid gastric specimen is similar to that of the acid juice specimen. 

In the PPgram of native serum protein waves occur from A3 to C.1 and have 

the typical double wave. The protein wave in segment A" and Ai are the most 

prominent and characteristic, corresponding to albumin, and di汀erentfrom thヒwave
corresponding to globulin. 

In the PPgram of digested serum, protein waves have a wide range from A, 

to c, as t~·pical single w引でs,or anomalous waves with a high minimum point. 
5) In日uenceof operation on PPgrams of canine gastric juice 

Material J was used. The PPgrams of gastric juice collected from pouch dogs 

2 and 4 weeks after operation are shown in Fig. 5. In the PPgram taken 2 weeks 

after operation the peptide ＼＼’aves appear as far on the cathodic side as segment 

CJ・ Inthe PPgram 4 weeks after operation the protein waves are found in an almost 
normal range. 

6) PPgram of bile 

This is shown in Fig. 6. The protein waves are found from i¥; to C2 as the 

characteristic double wave with marked！~· inhibited cobalt maximum. 

DISぐUSSION

Elcctrophoretic studies on dial~’日cd gastric juice protein have been reported I〕）＇
ma町Y investigators, but there have been few on nondialysed gastric juice protein. 

In the previous report10J it was demonstrated that a detectable amount of 

peptide wa日consistentlypresent in acid gastric juice, and this peptide was soluble 

in methanol and was dial；γsable through a cellophane membrane. The p~tide in 
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the methanol filtrate and dialysate have the same cathodic electrophoretic mobility 
in a borate bu在日・ ofpH 9.0 and the same polarographic single wave as shown in 

Fig. 1 and 2. It seemed that both peptides are almost identical. 

The,di百erencebetween the PPgram with and without dialysis as shown in Fig. 

2 also indicates that a considerable amount of dialysable peptide is present in acid 
gastric juice. 

The protein of anacid juice is eletrophoretically in narrow range both on the 
cathodic and anodic side from A3 . to C 1, and polarographically characterized b~· a 

typical double wave. However, the protein of acid juice is electrophoretically in a 

wide range from AョtoC1, and pol.arographically characterized on the cathodic side 

by a single wave, which is similar to the wave of pepsin digested serum, and by 

at~’pical double wave on the anodic‘side. Particularl~’ the protein wave in segment 

Ai shows a charateristic double wave with a very low minimum point. Because 
this segment A1 corresponds to segment M1 of GLAss,17i this protein wave is prob-

ably produced b：－’ the mucoprotein of GLAss. This protein wave is named the 
mucoprotein wave. The mucoprot~in wave is more prominent and typical in the 

PPgram of acid juice after dialysis, and is not found in the PPgram of anacid 
juice. When anacid gastric juice is di乞estedbJ・ HCI pepsin, the mucoprotein-like 

wave is found in the same segment A 1・ Fromthese data the possibilitJ’cannot be 

excluded that mucoprotein is also the pepsin digestive product. 

It is evident that the protein of anacid gastric juice has an electrophoretically 

and polarographically di百erentnature from the protein of acid gastric juice. It may 
be emphasized that the anacid pattern is changed to the acid pattern by pepsin 

digestion just as the native serum pattern is changed to the peptide pattern. GLAss 
isi has reported that the electrophoregram of the gastric jucie of patients with 

gastric atrophy is characterized by the complete absence of pepsin, M1, Y and Z 

peaks and an absence of, or a very low, X peak. These characteristics of gastric 
atrophy are always found as the pattern of anacid juice. It is more reasonable for 

the characteristic pattern of gastric juice of patients with gastric atrophy to be called 

anacid pat七emnot atrophic pattern, although achlorhydria and gastric atrophy are 

intimately related. In other words, the gastric juice must always be anacid for the 
atrophic pattern 句 appear.

In anacid gastric juice protein precipitable by sulfosalicylic acid is consistently 

present as described previously.10i This protein is electrophoretically distributed from 

A3 to C1, especially in segment A3, like serum protein. 

GLAssm reported that soluble mucus was present in filtered gastric juice and 

corresponded to the middle peaks of the electrophoretic pattern of whole gastric juice, 
and was precipitated with trichloracetic acid. The protein precipitable by sulfosal-

icylic acid may be identical with GLASS’s soluble mucus. It is interesting that HC、ト
pepsin digestion causes this protein in anacid juice to disappear, w 

mucoprotein-like protein appear. 

With regard to dialysed acid gastric juice, the protein waves in segments c~ ， 

C3, C4 and Cs presumably correspond to the X, Y, Z components of GLAss.11i He 
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reported that the X component contained almost no carbohydrate, only a small 

amount of protein and much nondialysaiJle material unidentified 邸内t.The protein 

waves in日cgmentsC'i and c, are much lower than would appear from the densito・
metric tracing stained with BPB stain. These data indicate that the protein waves 

in segments C" and C, correspond to the X component of GLAss. The Y, and z 
components are the most positivelyア charged cathodic components, and contain no 

protein or carbohydrates at all according to GLAss. The protein waves in segments 
C,, Cr. are vc1・:_-low or absent and are characterized IJy the inhibited cobalt maxim-

um, although height of the cobalt maximum is increased to some extent after 

dial.mis. This indicates that at segment Co, C5 cobalt maximum inhibiting high 

molecular substances are present. In the PPgram of bile the cobalt maximum of 

the protein wave is markedl~· inhibited, especially on the anodic side. Inhidition 

of the cobalt maximum is closely related to surface active agents in general. The 

substance inhibiting the cobalt maximum in bile is presumably bile pigment, because 
bile pigment has anodic clectrophoretic mobility. In the PPgram of gastric juice 

obtained from pouch dogs 2 weeks after operation the protein waves appear widely 

on the cathodic side as far as segment G;. It seems likely that an increased amount 

of protein, which is sec1℃tcd from the mucosa of the post-operative gasfritis, is digested 

h~· pepsin and broken clown to peptide. BALLE-HELAERs20' and SAsAi''' have reported 

that the first maximum of a protein double ＇＇’ave originates in protein-bound poly-
saccharides in general. Indeed, in the area showing the typical double wave polysac-

charide is al ＇＇ァa~·s present in the PAS stain. On the contrary, in areas showing a 
single wave polysaccharide can not be found by PAS stain. Therefore the peptide in 

methanol filtrate or dial｝判tte may not be conjugated with polysaccharide. The 
single wave with high minimum point is also found in serum albumin22'23' and 
ovoalbumin初25'denatured bv alkali or heat. 
The characteristics of wa＇℃ sha1ic rn町’ bestudied as an important approach to 

the problem of the structure of protein molecules. 

II. CLINICAL OBSERVATION 

On the basis of the experimental results described above, clincal studies were 

carried out with special emphasis on cancer of the stomach. 

l¥L¥. TERIALS 

Studies were carried out on 59 subjects with the following diseases : Gastric 
cancer 19, precancerous state 2, peptic ulcer 7, duodenal ulcer 8, aplastic anemia 3, 

other diseases with acid gastric juice 13 (gastric ptosis, chronic gastritis, cholelith-

iasis), gastric polyp 1, leiomyoma of the stomach 1, other diseases with anacid 

gastric juice, 5. 人11cases with the exception of 3 with aplastic anemia were 

operated upon, and the白nal diagnosis was confirmed in all instances ]),・ histologic 

exa.mination of the resectecl specimen in the Pathological Laboratory of the KJ・oto 
Umver日ityHospital. 

METHODS 

1） λspiration of gastric juice 
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After fasting for about 12 hours, gastric juice was aspirated through a REHFuss 
stomach tube, followed b~’ caffeine stimulation (KATcH-KALK method), or sometimes 
by histamine stimulation. During the aspiration of the specimens, the greatest 
possible care was taken to avoid contaminations with saliva, blood or bile. Specimens 
apparently contaminated with bile, blood or food were not used. The specimens 
were subsequently filtered through filter paper (Toyo Roshi No. 5c). 
2) The free acidity was titrated by using as indicator ToPFER’s reagent. 
3) Polarograms were taken on 3 fractions: buffered fraction (Fb), sulfosalicy-

lic filtrate fraction (Fs) methanol filtrate fraction (Fm) as described previously.10) 
4) Paper electrophoregrams of BPB stain, PAS stain and ninhydrine stain, 

and PPgrams were made on each of the nondialysed lyophilized gastric juice spec-
imens as described above. 
5) Paper electrophoregrams of BPB stain were divided into 5 areas correspon-

ding to the 5 main peaks. These areas were termed B1, B", BJ, B4 and Bo, counting 
from十5cmto十3cm,from+ 3cm旬十lcm,from十lcmto-lcm, from-lcm to-
3cm, and from -3cm to -5cm, respectively, and each area was measured by a 
planimeter. With regard to the PPgram the wave height of each area was calcul-
ated as follows: the wave height of Bi, Bi, BJ, B4 and B5 was repesented by the 
wave height of segment A4, averaged wave height of two segments A3 and Ai, A1 
and C1, C, and CJ, and the wave height of sement C1, respectively. 
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RESULTS 

Detailed data of the polarograms of 3 fractions (Fb, Fm, Fs), the electropho圃

regram of BPB stain, and the PPgram of 59 cases are presented in Table 1. No. 

380 is a patient with caffeine refractoryァ anacidjuice, but with acid juice following 

histamine stimulation. 

1) Comparison between gastric cancer 

gastric juice 

The average electrophoregrams and PPgrams of bothシgroupsare shown in Fig. 7. 

group with acid group and non-cancer 

Comparison between gastric cancer and non-cancer cases with acid 
gastric juice. 

Fig・. 7 

non-c且ncer
b1 PPgram. 
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a 1 BPBstain. 
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BPB stain: In Fig. 7 a the BPB staining area of Bi of the cancer group is 

smaller than that of the non-cancer group. On the contrary, the area of B5 of the 

cancer group is larger than that of the noncancer group. The remaining areas of 

both groups are almost identical. 

PPgram : In Fig. 7b there is vc1・~· little difference . between the two groups in 

wave height (area), but a marked difference in wave form. The typical mucoprotein 

wave (segment A1) is found in only 2 out of 10 cancer cases but is found in all 

except 2 noncancer cases, being especially prominent in cases of duodenal ulcer. The 

peptide wave (on cathodic side) of gastric cancer is charcterized by a high minimum 

point against the wave height, and by markedly -inhibited cobalt maximum. The 

63 84 82 島B+ 85 
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Fig. g Proportion of height of minimum point to protein wave 
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proportion of the height of the minimum point to the wave height in segment Ci 

and a typical peptide wave of cancer and non-cancer cases are shown in Fig. 8. 

The two groups are compared in terms of the height of the cobalt maximum at 

segment Cs as shown in Fig. 9. Moreover, the cases characterized by a high min-
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Fig. 11 PPgrams of cancer and non-cancer 
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imum p >int indicate a high Fm value on fractional polarographic anal~吋日．

2) （‘1Jl11]l'.tric.;・i11 k't ＼＼で℃n!nth groups with anacid juice 

The 2広rnup,;wc1じ compar~：d in terms of the average ckdrけplmrcgramof BPB 
stain and lhc PPgram as shown in Fig. 10. There is little cli町crenccbetween the 

2 groups in regard to the electrnphoregram and PPgram which are characterized 

b＞守 anarrow ran広eof 

double waves. In a fじwcaneじrca日じヘ anomalous wa ＼＇じベ 礼ppじ礼1・at scgmen十日 A可 and 

,¥ Thcsじ anomalouswa v品 di:-;apJk:aral"Lc:1・dial＞刊i日．

Typical PPgrams of cancer and non-cancer caメピメ a1℃ shown in Fig. 11. 
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gastric polyp 
!¥¥o. 266 (anacid; 

C6 Cs C今 C3

C6 Cs Ct, C3 As Ab 

／ 

／ 
ノ

Fig. 12 Electrophor唱egramof PAS stain ，『h、
，、、

3 2 。

十一・－cancerand non-cancer (anacid) 
-----cancer (acid juice) 
一一一一non-cacncer(acid juice) 

2 3 4- 5 

3) Electrophoregram of PAS stain 

2637 

The two group3 are compared in terms of the average electrophoregram of PAS 
stain as shown in Fig. 12. In the anacid gastric juice there is scarcely any di百er-
~nce between the two groups, but in acid gastric juice there is a di百erenceon the 
anodic side as shown in Fig. 12. 

4) Electrophoregram of ninhydrine stain. 

In the electrophoregrams of cancer cases the peaks are more numerous and 
prominent than in non-cancer cases as shown in Fig. 13. These peaks are dimin-
ished or disappear after dialysis. 

DISCUSSION 

Although the electrophorctic pattern of gastric juice is variable as has been 
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Fig" 13 Electrophoregr旦m of ninhydrine stain. 
a) non-cancer cases. 

q 8 '7 
（ー？

b) cancer cases. 

7 8 
｛十7
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t十｝

reported b~· ma川・ im·c~tigators,' ＞→＞，23> 5 main comp_inents are generally found in 

the author's data. 

The component (B,) of the most anodic electrophretic mobilit~－， which corres-

ponds to the component l¥I, of GLAS!", 17> is incrca日eelin acicl nmトcancerjuice, especially 

in duodenal ulcer, dccrca~引l in acid gastric cancer juice, and absent in all anacid 
ca日cs. These data aどrec¥¥・ith the data of other ill¥℃討ii日＼tors.L3＞・si,9>This component 

is p1〕larographicallyrepresented as the charactcriメtic protein wa ¥'C w hie h is named 

the mucoprotcin wave. The mucoprotcin wave is t~·pical in acid non司cancerjuice, 

especially prominent in duodenal ulcer, low or at~·pical in acid gastric cancer 

and not pr℃sent in achlo1・hyclria. It is interこsting that th2 ri叩 andfall of the 

mucoprotein wa ＼℃ parallel日 thatof the glandular mucoprotein obtained l乃ア the 

acetone precipitation method of GLAss.27> The mucop1叶仁i11 ＼＼川で ma~’ be related to 

th;:; intrinsic !'acor of （句ASTLl,,Ji了causeglandular mucoprokin scn・cs a日theintrinsic 

factor according to GLAss.盟）入lthough NoRPOTHu ancl GRossEERG1> ha＼℃ 1℃ported 

that thじfastanodic moving component l℃pn::sent日 thesame cnz.' matic action as 

pepsin, the mucoprotein wave evidently cli百en;from the prnt仁inwa＼℃ of pepsin itself. 

The component (B,) of acicl gastric cancer stai11日 υ111.'・ slight!.'・ with PAS stain. 

The rc・a-;1m for thi河 differencema）’ be that glandular muco1】roteinis decreased in 
acid cancer. 

The component (B,) of the fastest cathodic electrophoretic mobility, which 
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includes components Y and Z of GLAss,11> is increased in acid gastric cancer, and 

absent in achlorhydria, and docs not stain 1γith PAS stain. This component is 

characterized b~， a low cobalt maximum in the PPgram. The protein ¥vave of 

this component is much lower than would appear from the densitometric tracing 

stained with BPB stain, especially in acid garstric cancer. The cobalt maximum is 

markedly inhibited in acid gastric cancer. It indicates that there is a large amount 

of cobalt maximum inhibiting factor and a low polarographic-active substance in the 

gastric juice of patients with gastric cancer. The author has rcccnl;., obtained some 

evidence that the toxohormrnひrcr淀川cmay l::e located in this ccmp;nrnt, but this is 
still under investigation. 

The slow cathodic moving component polarographically represents a single wave 

which is named the peptide wave in the acid cases, and a tγpical double wave in 

the anacid cases. There is a difference between acid cancer and non-cancer in respect 

to the form of the peptide wave. Gastric cancer is characterizcd by a peptide wave 
with a relativアelyhigh minimum point to wave height ratio as shown in Fig. 8. 
It is unexpected that there is no significant di汀erencebebveen cancer and non-cancer 

group with regard to m’ave height of Rand B5・ Thecase characterized bγa protein 

wave with a high minimum point in the PPgram represents a high protein value in 

the methanol filtrate (Fm). This indicates that the1・cis a large amount of peptide 

in acid gastric juice obtained from gastric cancer. 

It is evident that the low or atJァpical mucoprotein wa＼℃ and the peptide wave 
with high minimum point and markedly inhibited cobalt maximum can be used as 

factors in the diagnosis of gastric cancer, if the gastric juice is acid. 

The distribution of proteins in the elctrophoretic pattern of anacicl gastric juice 

appears similar when polarographγis applied to the eluates of segments cut from 
paper electrophoretic strip日. The clectropho1℃tic distribution of the proteins of anacid 

gastric juice is in a narrow range both on the anodic and cathodic side. These 
data agree with the data of other investigators.≫,s> 9'-lB>,19> The protein waves when 

present are al wa:-・s found a日 tγpical double waves in the PPgram. There is no 

di町erencebetween anacid cancc1・ and non-cancer in respect to the electrophoregram 

of BPB stain and PAS stain, and PPgram. In consequence the di首erencialdiag-

nosis between anacid cancer and non-cancer is impossible. The incidence of atrophic 

gastritis is too low to diseuss. 

The slow anodic moving components (B" and BJ), ＂七ichpresumably correspond 

to the mucoproteose of GLAss,11> are large in anacid cases. These data agree with 
the data of other invcstigators.3>·8＞.~＞， 18>·19> The protein waves of these components 

are found as typical double wa vc日 inthe anacid cases, and as atypical double waves 

with a high minimum l〕ointin the acid cases. Because the protein precipitable by 

sulfosalicylic acid is distributed in the same area 出 describedabove, the typical 

double wave appears in this area in anacicl cases. 

It is evi【lentfrom the protein w 

electrophoretic mobilih is not alwa；.・sthe same. 

In the elcctroph01℃gram of the ninhydrine stain, the peaks are abundant and 
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prominent in anacid gastric cancer. These peaks are diminished or disappeared 

after dial~·sis. The author has recently proved b~’ using high voltage paper electro-

phoresis and polarograph~· that ninh川lrine stained substances are amino acid and 

dialysable low molecular pepticlc.29i It is evident that a large amount of amino acid 

is present in the gastric juice of patients with gastric cancer. These data agree 

with Onucm et al3°) and G1LLIGAN's31i data obtained l〕yusing paper chromatography. 

SUMMARY 

1) Five main components were found in the electrophoretic pattern of gastric 

juice. 

2) The p:1〕tidein t'1e methanol filtrate and dialysate was distributed mainly 

on the cathodic side, polarographically represented as a single wave (peptide wave) 

and did not stain with P人Sstain. 
3) There is a significant difference betw’ecn acid and anacid cases in the elec-

trophoregram and PPgram. In the electrophoregram of acid cases there is a wide 

distribution. In the anacid cases the distribution is narrow. The PPgram of the 

acid ca巴swa日 characterizedb>・ a single wave on the cathodic side, b:< an atypical 

double wave on anodic side and 1Jγa mucoprotein wave on the most anodic side, 

that of the anacid ca日C日 wa日 charactcriz仁clii>・ a t~ pical double wave. 

4) The PPgram of the anacid cases wa日 changedIηv pepsin digestion to 

resemiJ!c the PPgram of acid cases. 

5） λlbumin w山 pJlarographically i・cpresented b：＞・ ahigh protein wave with a 

low minimum 1nint di百eringfrom a globulin wave. The PPgram of serum was 

changed IJ>' pepsin digestion to the peptide pattern. 

6) The mucoprotein wave was t~·pical and prominent in acicl non-cancer, 

at~·pical or low in acid cancer and not present in anacid caccs. 

7) The peptide wave of acid cancer was characterized b）’ a high minimum 
point. 

8) The cobalt maximum on the cathodic side was markedlyア inhibitedin acid 
cancer. 

9) The amount of amino acid was increased in cancer espediallγin anacid 
cancer. 
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和文抄録

胃液内蛋白の研究

第2報 胃液内蛋白の癒紙電気泳動ーポー

ラログラフ的研究

京都大学医学部外科学教室第2講座 （指導：青柳安誠教授）

京都大学医学部内科学教室第 1講座 （指導：脇坂行一教授）

箆 守

凍結乾燥した胃液について鴻紙電気泳動を行い，そ

の鴻紙を 1糎巾に切って溶出しポーラログラフで蛋白

波を撮って検ベる新しい方法（PPgram）を用いて，

胃疾患特に胃癌の胃液内蛋白像の変化を検索して次の

結果を得た．

1) 胃液蛋白i士電気泳動上5つの分画に分れる．

2) メタノ ー ＇~·泌液及び透析外液内のPeptid巴は泳

動上主として陰極側に伶勤しP E》AS ~色では；~ らずP

ポーラログラフでは一重波を示す．

3) 有酸胃液と無酸胃液とでは泳郵図上でも，PP-

gram上でも明らかに異ったPatternを示す.1'!Pち有

酸では広い泳動図ら無酸では狭い泳動図を示し，ま

たPPg-ramでは， 有畿では陰短側で一重波を陽極側

では二重波を示し，特トこIはも陽極側は特異 な蛋白波

':¥Iucoprotein Wave）を示した．一方無酸では総て

二重波を示した．

4) Mucoprotein Waveは有酸非癌例で高し特

に十二指腸波疹例で典型的且つ著明でP 胃癌例は低い

か非典型的であり，無骸例は桜p 非癌をとわずMuco・

protein Waveは見られなかった．

5) 無酸のPPgramはp 倹酸胃液蛋白を Pepsinで

消化することによって有酸の PPgramに変えること

が出来た．

6) 有酸の胃癌例では陰極側の PeptideWaveは

Minimum Pointが高く， コベルト極大も特に強く抑

制されるのが特異である．

7) 宵癌胃液内にはアミノ酸の増量を認めた．

以上の結果から，胃癌胃液の PPgram上の特長は

鑑別診断上：G:i主あるものとちえられる．


