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I. Introduction 

Since BILLROTHn reported, in 1881, his first success in gastrectomy for gastric cancer, 

the operative indication to this disease has been largely extended together with the advances 

in the operative procedures, anesthesiology and pre- and post-operative managements. 

Nowadays, the radical operations for εastric cancer such as extensive or total gastrectomy 

with or without resection of the neighbouring organs including cleansing of lymph nodes 
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are generally performed, however, their therapeutic effect is not satisfactory yet. Gastric 

四 nceris regarded as a cureless disease for the reason that a five year survival even after 

a radical gastrectomy amounts at most 30 per cent28>. On the other hand, there have 

been not a few reports20> of the observations of long survivals and spontaneous healing 

even in cases of palliatively operated gastric回 ncerin the late stadium, which are not ex-

plicable to clinicians. Study on the prognosis of cancer is, therefore, very important in 

order to ascertain the adequacy of the treatments for cancer. '.'Jumerous studies have been 

devoted to回ncerand its prognosis. BRODERS13> 14> 15> made extensive studies on the pro-

gnosis of cancer from the standpoint 9f cell differentiation, and KAGITANI28>, LEE31>, PLAUT40> 

and others insisted a signifi回ntrelationship between the clinical pictures of回ncerpatients 

and the prognosis. 1MAI27> postulated his original CPL-classification concerning the prognosis, 

as a result of study on proliferation of connective tissue at the marginal area of回ncer

growth. BERG6> reported the 回 sesof favorable prognosis which showed infiltration of 

plasma cells and histiocytes in the surroundings of the primary tumor. 

Recently, there is an attempt to decide the prognosis of cancer patients, not from the 

histological findings of the primary tumor, but from the reactions of the regional lymph 

nodes of the tumor. BLACK8>9>10>11>12> asserted that longer survival in cancer patients was 

associated with the presence of sinus histiocytosis in the regional lymph nodes, which was 

regarded as a histological manifestation of host resistance to tumor exerted by the reticu-

loendothelial system. In opposition to BLACK8> 9> 10> 11> 12>, BERG5> 5> and MooRE33> maintained 

that sinus histiocytosis回 nnotbe accepted to be a prognostic sign in cancer patients. In 

this country also, discussions have been done pro37> and con30> over postulation of BLACK. 

¥Vhile the prognosis of cancer patients can be guessed from the viewpoint of above mentioned 

pathological and clinical factors, the newly arising attempt to decide the prognosis of cancer 

patients from the reactions of lymph nodes as an organ of the reticuloendothelial system 

includes the important problem of reconsidering伺 ncerin terms of the host-tumor relation-

ship. 

In recent years, it has been demonstrated that increased polysaccharide in the serum 

of cancer-bearing organisms and in the stroma of the progressively growing marginal area 

of the四 ncertissue is associated with higher malignancy of the tumor16>18>23>29>39>. Debating 

the prognosis of the disease, it is very interesting to examine whether or not this fact is 

applicable to the lymph node of回 ncerpatients. In this respect, the pr白entpaper describes 

the interesting results of the histological and histochemical experiments which have been 

undertaken with the lymph nodes of gastric伺 ncerin relation to the prognosis. 

II. Clinical Experiment 

1. Materials 

In the present study 202 lymph nodes were used: 94 primary regional nodes from 

53 cas白 ofgastric cancer operated on, none of which died within a month postoperatively 

53 inferior mesenteric lymph nodes, a single node from each case, and as control, 30 

inferior mesenteric lymph nodes and 25 superior mesenteric lymph nodes from 30 cases 

of non－回ncerousgastric diseases (10 cases of gastritis, 19 of gastric ulcer and 1 of gastric 

granuloma). The mesenteric lymph nodes were collected from the mesenterium of the 
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bowel about 2.5 m and 3.5 m distant from the Treitz’s ligament towards the anus, and 
the nodes taken from each location was called superior and inferior mesenteric lymph node 

respectively. All the田sesof gastric四 ncerand non－田ncerousgastric diseas田 studiedin 

the present experiment were subjected to the operation at our surgical clinic during the 

period from December, 1961 to March, 1963 and all the resected stomachs were routinely 

ascertained histologically. 

2. Methods 

The lymph nodes obtained at surgery were immediately fixed in absolute alcohol for 

24 hours and paraffin sections of 6 microns in thickness were prepared in duplicate from 

3 longitudinal planes covering that of the hilum. One of these duplicate sections was 

stained with hematoxylin and eosin for the histological study, while the other was stained 

by the periodic acid－圃Schiff(PAS）’method for the histochemical study of examining the 

presence of polysaccharide. The oxidation process of the periodic acid-Schiff method was 

carried out in 0.5 per cent potassium periodate, containing 1/10 normal hydrochloric acid 

in 24 per cent. All the procedures of the PAS method were carried out carefully excluding 

water in order to avoid outflow of watersoluble polysaccharide. 

The postoperative follow-up information on the individual cases was obtained from 

the records during the hospitalization and return postcards. The information was obtained 

in 97 per cent of this series. By this follow-up study, survival and, in the cases of death, 

the cause and date of death could be well pursued. 

3. Results 

A. Histological reaction of lymph nodes 

i) Criterion for lymph node reaction 

For the study of lymph node reaction, the hematoxylin and eosin stained sections were 

systematically examined with regard to the hyperplasia of sinus reticulocytes (Sinus Reticulo-

sis) and hyperplasia of lymph follicles (Follicular Hyperplasia). The feature of sinus re-

ticulosis, referred to as R. hereafter, is characterized by a moderate or marked dil.atation 

of the subcapsular and intermediate sinus containing many hyperplastic reticulocytes. Almost 

all nodes of this pattern appeared to have the hyperplastic reticulocytes pressing against 

follicles, but the sinus was markedly lined out from the follicles by the retothelium (Fig. 

10 and 11). The feature of follicular hyperplasia, referred to as F. hereafter, is charac-

terized by increase in number of hyperplastic follicles found uniformly including secondary 

center with mitotic figures in it (Fig. 12 and 13). The lymph node having the feature of 

sinus reticulosis or follicular hHerplasia was described as R （十） or F ( +) , and the node 

having none of these features was described as R （ー） or F （ー）, respectively. Moreover, 

the reaction of the node having both R ( +) and F ( +) , or either R ( +) or F ( +) 

was called the reactive pattern and that of the node deprived of these both features was 

called the non-reactive paitピm (Fig. 8 and 9). 

ii) Reaction of the non-metastasized regional lymph node in gastric cancer and the 

prognosis 

Forty-four non-metast:isized lymph nodes were obtained from the primary regional 

portion of 53 gastric cancer cases, ;md the lymph node reaction was studied in relation to 

the prognosis. It seemed that the non・reactivepattern was found somewhat frequently in 
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12 to 15 month postoperative survivals, however, no definite correlation could be found 

between the reactive and non-reactive pattern in regard to the length of postoperative 

survival so long as the non-metastasized regional lymph nodes are concerned. In conse-

quence, it was assumed that the findings of the regional lymph nodes can not be employed 

for the prognostic inference (Table 1). 

Table I. R田ctionof non-metastasized regional lymph node in gastric凶ncerand the prognosis 

Re沼ction

Reactive 
Non-reactive 

No. of death 

8 

8 

No. of survival 

9 

19 

iii) Reaction of mesenteric lymph node in non-cancerous gastric diseases 

Mesenteric lymph nodes obtained from 30 cases of non－伺ncerousgastric diseases were 

examined as control. In order to examine the possibility of various combinations of the 

above mentioned lymph node reaction depending on the site of lymph node exstirpated, 

50 lymph nodes obtained respectively from the superior and inferior portions of mesente-

rium of 25 cases in duplicate were examined. Findings of the superior and inferior 

mesenteric lymph nodes were similar with田 chother in 21 cases out of 25 (84%), and 

different in 4 cases out of 25 (16%). As to the superior mesenteric lymph nodes, 17 

cases out of 25 (68%) showed the non-reactive pattern, and 8 cases out of 25 (32%) 

showed the reactive pattern. As to the inferior mesenteric lymph nodes, 26回 sesout of 

30 (86.7%) showed the non-reactive pattern and 4四sesout of 30 (13.3%) showed the 

reactive pattern (Table 2). 

Table 2. Reaction of me民ntericlymph node in non-cancerous gastric d1seas白
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iv) Reaction of the mesenteric lymph node in gastric cancer and the prognosis 

As has been already mentioned, the inferior mesenteric lymph node is less influenced 

by benign gastric diseases. In the cases of gastric cancer, therefore, only the inferior 
mesenteric lymph nodes were studied (hereafter, the mesenteric lymph node refers to the 

inferior mesenteric one). 

The r四 ctive pattern was observed in the mesenteric lymph node of 26 out of 46 

cases (56.6%) of gastric cancer. This frequency is greater, when compared with that of 

reactive pattern of 13 per cent in the non-cancerous gastric diseases. Of the nodes with 

the reactive pattern, F ( +) reaction was observed in only one case and most of others 

showed the reactive pattern of R ( +) type (Table 3). 

Concerning the prognosis of these cases, gastrectomy could be performed in 49 out 

of 53 gnstric cancer cases subjected to laparotomy. In 7じascsout of 49, metastasis in 



孔IE只lミ:'-JTEirn‘ L¥1'1！》HNODE h'.F：λぐTl＜）：＼’ .~：＼ D PROGI¥<JSIベ＜JF (;.¥STi'{( （孔パ仁ER 565 

Reaction :-Ju. of cases 
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the mesenteric lymph node was observed. All these died within 7 months after the gast-

rectomy with the average of a little more than 3 months. The reactive pattern was ob-

served in 22 cases out of 42 with no metastatic invasion. Of these 22, 20 cases (89.9?o) 

died within 3 months after gastrectomy; only the remaining 2 cases (9.1%) are still alive 

at the moment of 12 to 15 months after gastrectomy. On the other hand, 20 cases out 

of 42 presented the non-reactive pattern. Among these 20, 5 cases (25%) died within 

7 months, but the remaining 15 cases are still ali＼町 atthe time of writing this paper, 12 

to 15 months after gastrectomy. Four cases out of original 53 were highly丘dvanced山首只

and rejected gastrectomy. All of them revealed the reactin・ pattern and died within 1 to 

4 months after the operation (Table 4). 

Table 4. Reaction of mがentericlymph node in gastric cancer and the prognosis 

Gastrectomized Group 

Mけ＂＇t川、 positive

Meta、t:"i'negative 
Reactive 

Non-reactive 

：－；，川－gastrectomizedGroup 

Metasis positive 

:¥kt括tasisnegative 

Reactive 

:-Jon-reactive 

Fig. 1 

Mesenteric lymph norle reaction and progress of gastric 
cancer. 

Re11ctlve I Non－『eactlve

I !Ol膨初＇／／／／Ill/IT131'//////////////l100% 

42% I II !8l 

57% I m !4l 
77"t. I w !lo> 
I. II, llI & IV each repr白entinga stage according to 
the classification of Gastric仁川目rResearch Group. 
The larger the num民r,the more advanced. The 
figures in l山rcnth町、 indicatethe number of cases. 

.N什 oftotal c.N,, No. of death No. of survival 

49 

7 7 (100%) 。
42 

22 20 <89.9°,;) 2 ( 9.1 fふ）

20 5 I 25.0°0 I 15 (75.0%) 

4 。 。 。
4 

4 4 (100%) 。。 。 。
v) Reaction of the mesenteric lymph 

node, stage of gastric cancer and general 

condition 

The relationship between the reaction 

of the mesenteric lymph node in gastric 

cancer and the local findings at the opera-

tion or the pre-operative general condition 

were studied. 人出 shownin Fig. 1, all cases 

of the stage I showed the non-reactive 

pattern, while almost all of the cases of 

the stage IV showed the reactivヒ pattern.

(The stage I or IV was termed after the 

agreement of Japanese Gastric Cancer Re-
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search Group). .-¥ccordingly, it was assumed that the more the advancement of gastric 

cancer, the more frequently the reactiYe pattern appeared. As the factors determining the 

stage, however, the grade of infiltration to the serosa (Fig. 2) and that of the lymph 

node metastasis (Fig. 3) had little correla-
Fig. 2 

Mesesteric lymph node reaction and degree of cancer 
cell infiltration int" gastric間町田

Reactive I Non-reactive 

台。， S1.S" & S3 each representing a degree of cancer 
cell infiltration into gastric町ro臼 accordingto the 
classifi四tion of Gastric Cancer Research Group. S3 
the highest degree. The figur＇白 inparentheses indicate 
the numb町 ofcases. 

Fig. 3 
Mesenteric lymph nrxle reaction and degree of lymph 
node metastasis 

Reactive Non-reactive 

100% 

同一日一日
78%1 N• (7) 

？＼い i¥i], :"-12，子＼3& N4 each representiog a degree 
of lymph node metastasis according to the classifica-
~ion of Gastric Cencer Research Crりup.N 4 the highest 
degree. The figures in parentheses indicate the number 
of cases. 

Fig. 4 
M白町1tericI y mph node reaction and degree けfperitか
meal di、同minat1on

Reactive Non-reactive 

37%1 Po(9l 

円（9)

向（4)

P3 (I) 

82% 

'00% p3 (0) 

P11. P1. P:, & R3 e"ch representing巴idegree of perト
toneal di"emination山cordingto the cla州ificat1onof 
Gastric‘じ：mcerl＼~，earch Group. P1 the highest degree. 
The figures in parentheses indicate the number of 
αises. 

tion to the lymph node reaction, regardless 

of reactive or non-reactive. There was the 

tendency that the higher the degree of perito-

neal dissemination or that of liver metastasis 

existed, the higher the percentage of the ap-

pearance of reactiYe pattern (Fig. 4 and 5). 

As factors indicating the pre-operative 

general condition, the amount of serum 

protein and the value of the BSP retention 

test were examined. They were found, 

however, to have no correlation with the 

reaction of the mesenteric lymph node (Fig. 

6 and 7). 

vi) Reaction of the mesenteric lymph 

node and the prognosis after curative and 

non-curative operations 

Forty-two of cancer patients in whom 

the mesenteric lymph node metastasis was 

not found at the time of gastrectomy were 

divided into the curative operation group 

and non-curative operation group according 

to the agreement of the Gastric Cancer 

Research Group in this country. The re-

lationships between the prognosis and the 

reaction of the mesenteric lymph node in 

these two groups were summarized in Table 

5. Nineteen cases out of 42 were curative. 

Of these 19, 13 cases were non同reactiveand 

are still alive at the time of writing this 

paper 12 to 15 months after the operation; 

whereas 5 of the 6 reactive回 sesdied within 
63% 
8 months and only a single remaining case 
is still alive after 13 months. Of 23 non-

curative operations, 16 cases revealed the 

reactive pattern, 15 of which died within 

a vear. In spite of the reactive pattern of 

R （一） F ( +) type in a single case, the 

patient is still alive after more than a y回 r

postoperatively. There were 7 non-reactive 

86% 

100% 
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Fig. 5 
¥le吋 Ill肘 Klymph node reaction and degree of liver 
me‘tυt、l、＂

Reactive Non-reロctlve

100% 

100% 

100% 

49%1 H。（17)

H1 (2) 

H2 (4) 

Ha !I l 

H1 IOI 

H210) 

Ha!Ol 

H0, H1. H2 & l-13 each repr田町tinga degree of liver 
metastasis according to the classificatio口付tGastric 
Cancer Research Group. l-13 the highest degree. The 
figures in parentheses indicate the number of仁川れ

Fig. 6 
Mesenteric lymph node reaction and serum protein 
content. 
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cases among the 23 cases of norトcurative

operation. Five of them died within a year 

and the remainder of 2 cases are still alive 

at the moment of 12 to 15 months after 

the surgery. 

vii) Summa可

Fifty司threecases of gastric cancer ope凶

rated on were divided into 3 groups accor-

ding to the reaction of the inferior mesen町

teric lymph node; (1) metastasis group, 

(2) non-metastasis group with the reactive 

pattern, and (3) non-metastasis group with 

the non-reactive pattern, and the prognosis 

Fig. 7 
Mesenteric lymph node reaction and BSP 
retention at 30th minute. 
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of each group was studied. (1) All of the metastasis group died within 7 months after 

the operation, (2) majority (90%) of the non-metastasis group with reactive pattern died 

within a year after the operation, (3) not a few (75%) of the non-metastasis group with 

the non-reactive pattern are atill alive according to the observation of 12 to 15 months. 

Particularly, all回 sesof non-reactive pattern with the curative operation are all alive and 
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Table 5. Reaction of mesenteric lymph node and prognosis nfter curative and 

non-curative operation for gastric cancer 

Op. performed Reaction i ？い ofdeath ？＼’＇＂ of "' n• 1山

R（ー）F（ー） 。 13 

Cura ti、eOp. R(+)F（一）
(19 ca吋、） R(+)F(+) 

Iミ「－JF( +) 

R（ー）F（ー） 5 2 

Non-curative Op. R(+)F（一〉
(23 c山e>I R(+1F(+) ~ 15 

R(-1F(+) 

are expected to have a favorable prognosis. As regards the stage of gastric四 ncer,it is 

assumed that peritoneal dissemination and liver metastasis have an important significance. 

Of the reactive patterns, sinus reticulosis showed more close correlation to the prognosis 

than follicular hyperplasia. 

B. Histochemical reaction (PλS) 

The following lymph nodes were stained by the PAS method; 50 of metastasized 

primary regional lymph nodes from 25 cases of gastric cancer, 42 non-metastasized mesen-

teric lymph nodes from 42 cases of gastric cancer and 25 inferior mesenteric lymph nodes 

from 25 cases of non-cancerous gastric diseases. Eight sections of gastric cancer tissue 

from 8 cases were also stained by the same method. 

i) pえSreaction of gastric cancer tissue 

The cases of gastric cancer examined here were all adenocarcinoma and the acini often 
contained homogenous substance of PAS positive. Many of the cancer cells constituting 

the acinus had PA.S positive granules, at the same time a few PAS negative回 ncercells 

being scattered among them. In 7 cases out of 8 of adenocarcinoma of the stomach, the 

marginal area of the cancer tissue was more readily P人Sstained than normal gastric one 
and dotted with fairly large round cells including PAS positive granules. The remaining 

single case was accepted to be Pえメ negativewith little difference in appearance of PAS 

staining from non-cancerous gastric tissues. 

ii) PA.S reaction of the metastasized regional lymph node in gastric cancer 

Two metastasized primary lymph nodes were collected from each of 25 cases of gastric 
cancer, number of the collected lymph nodes reaching 50, in all. In thirty-eight of them 

(76%), strongly PAS-stained stroma was observed around the cancer growth which was 

accompanied by many reticulocytes containing PAS-p（市itin'granules (Fig. 14 and 15). 

Remaining 12 nodes (24%) were PAS-negative. 

iii) pλS reaction of non-metastasized lymph node 

a) Criterion for the PAS reaction of non-metastasized lymph node 

Following findings were employed as criteria for the PAS reaction, 1) an increase 

in reticulocytes with active phagocytosis of strongly Pムミ8・positiverough εranules within the 
si~us and follicle (Fig. 16 and 17), 2) strong PAS-staining of reticulum fibers and ground 
substance in the sinus (Fig. 15). If either of 1) or 2) was noticed, the specimen was 

described as PλS ( +), if deprived of both, it was P • .＼メ（一）. As the cells including 
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phagocytic granules in the secondary center, fibers of capsule, trabecule and medullary cord 

are physiologically found to be P . .¥:3 positive, these findings were not employed as criteria 

for the P..¥S reaction. Furthermore, the PλS reaction in the present experiment was not 

altered by the saliva-test. 

b) p九Sreaction of non-metastasized regional lymph node of gastric cancer and the 

prognosis 

Twenty-nine non-metastasized regional lymph nodes fro:n each of 29 cases of gastric 

cancer were studied. Finding of PえS-negatiH・ was a little more frequently observed in 

the survival じa弓亡sof 12 to 15 month observation, although it was difficult to obtain decisive 

prognostic judgement from the findings of PλS reaction (Table 6). 

Table 6. P.¥.S re"ction of non-metastasized regional lymph node in gastric cancer and the prognosis 

PA.S reaction ；－..；り.of patients died within a year after ' No. of patients surviving 12-15 months 

Pえら（＋〕

P入hr'-) 

1 gast日ctomy ；日ft町 gastrectomぅ

5 

7 

5 

12 

c) PAS reaction of mesenteric lymph node in non-cancerous gastric diseases 

Of 25 inferior mesenteric lymph nodes examined, 7 (28%) were PλS-positiH' and 

18 (72C:"o) were PAS-negative. 

d) PAS reaction of the mesenteric lymph node in gastric cancer and the prognosis 

Of 42 non-metastasized mesenteric lymph nodes taken from 42 gastric cancer cases, 

21 nodes (50%) were P.＼~ふpositive and the other 21 were P入冷－negatiw'. Twenty of 

P人S-poo;iti山 21cases (95.2%) died within a year, mostly within 6 months after the opera-

tion. Sixteen of PAS-negative 21 cases (76.2%) are still alive at the time of writing this 

paper 12 to 15 months after the operation, the remaining 5 cases <23.8%), however, died 

within a year after gastrectomy (Table 7). 

Table 7. P.¥.S reaction of m田entericlymph node in ga,tric cancer and the prognosis 

P .¥.S reaction 0i o. of cases 

Pλろ（＋） 21 

p主Siー） 21 

求 Patientsdied within a yegr after the gastrec、tom、
仲 Patientsstill‘1live at the moment of observation 

iv) Summary 

l¥Jo. of the death* ？＼マo.of survival件
一一一ー一一一一一一

20 (9S.2°o J 1 ( 4.8%) 

5 (23.8%) 16 (76.2%) 

Approximately 80 per cent of the tissue specimens of gastric cancer and metastasized 

regional lymph nodes showed positive PAS reaction and about 50 per cent of the mesenteric 

lymph nodes in gastric cancer回 ses subjected to gastrectomy also shけwed positive Pλs 

reaction. There exists a significant correlation bet＼同enthe P.＼吋 reactionof the mesenteric 

lymph node in gastricαncer and its prognosis. :Vfo弐Iof P入－『po点iti、’一

a year after the operation. 

C. Histological rea二tionand PAS reaction of the mesenteric lymph node in gastric cancer 

and the progncsis 
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Both the histological and PAS reaction of the mesenteric lymph nodes of 42 gastric 

cancer cases were examined, and the correlation between these reactions and the prognosis 

was tabulated. 入R is seen in Table 8, 15 cases of both positive lymph node reaction and 

Table 8. Histological reaction and PλS reaction of mesenteric lymph node 

in gastric cancer and the prognosis 

No. of patients died within a year after ;,;o. of patients surviving 12-15 months 
gast町 tomy I after gast児ctomy

R(+JF（ー）

R(+)F(+) 

R（ー)F(+) 

Pλ宵 I+ I 

JS 

PAS （ー）

5 

PAS「＋） PλS I I 

。 2 

RCー）FC-i 5 I Q : 1 ! 14 

Remarks ・ :¥1eta,tasi> was not found any of all the lymph node studied 

positive PAS reaction died invariably within a year, mostly within 3 months after gastrectomy. 

Among 13白 sesof either positive lymph node reaction or positive PAS reaction, 10 cases 

(76.9%) died on the average of 4 months after gastrectomy. Fourteen cases of both 

negative reaction were all surviving at 12 to 15 month observation. 

III. Experimental Studies 

After the removal of the primary subcutaneous tumor of ascites hepatoma AH 130 

in rats, the animals showed different tendencies of further growth of metastatic foci to final 

death or permanent cure. Reaction of the regional and extraregional lymph nodes in the 

both groups were comparatively引 idiedwith the lapse of time. 

1. Materials and Methαls 

Forty adult male rats of Gifu-strain, weighing 120 to 140 g, were used. lntraperitoneal 

6 day growth of transplantable ascites hepatoma AH 130 was used. 

A. Experimental Groups 

Six to seven million cells of the tumor were inoculated subcutaneously in the left side 

back of 25 rats. I¥ine days after the inoculation, at which time the subcutaneous inoculum 

grew hemispherically to be more than 1 cm in diameter, the tumor was resected and these 

animals were divided into the following three groups depending upon the size of the left 

inguinal lymph node and behavior of the lymph nodes and postoperative course were pursued 

with the lapse of time. 

Group I. The left inguinal lymph node was palpable to be gr回 terthan 1 cm in 

diameter. 

Group II. The left inguinal node was palpable to be 0.5 cm to 1 cm in diameter. 

Group III. The lヒftinguinal node was palpable to be less than 0.5 cm in diameter. 

B. Control Groups 

The following control groups were studied, since the lymph node reaction might be 

caused by the protein which is isologous or heterologous to the rat of the experimental 

groups, or merclv by stimulations su仁has operation. 
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a) The first group was consisted of 6 rats. They were given subcutaneous injection 

of 0.3 cc of liver homogenate of normal rat, containing 2 g/dl of protein in centrifugal 
supernatant, which corresponded to the protein content of the supernatant of the ascitic 

fluid used for the inoculation, in the left side back ten times every other day and were 

killed two or five days after the last injection. 

b) The secound group was consisted of 6 rats. They were given subcutaneous injec-
tion of 0.3 cc of diluted white of an egg, containing similarly 2 g/dl of protein, in the 
left side back ten times every other day and were slaughtered two or five days after the 

last injection. 

c) The third group was consisted of 3 rats. An incision of approximately 2 cm in 

length was performed in the left side back and immediately sutured, i. e. group of false 

operation. 

According to the experiment of infusion with Evans blue, the regional lymph node 

of the main tumor which was located in the left side back of the rat was the left inguinal 

and left axillar nodes, and the right axillar lymph node belonged to extraregional ones. 

Accordingly, the left axillar and inguinal lymph nodes were collected and studied histolo-

gically as regional ones, and the right axillar lymph node, as extraregional one. As the 

criterion for the lymph node reaction in this series, that of clinical cases was applied. 
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2. Results 

. .¥. Expevimental groups 

In a single回seout of 25, the transplantation was unsuccessful and 5 animals out of 

25 died of accidents. Consequently, remaining 19 cases were valid. 

Group I (3 rats）， λH the 3 rats died within 16 days after the operation. No rec-

currence of the tumor at the location of the former operation was observed. However, 

the left inguinal and axillar lymph nodes (regional ones) were replaced with the metastatic 

tumor mass, enlarging to be greater than 1 cm in diameter, which made it incapable to 

determine the reactivitv of the lymph nodes. Animals of this group invariably showed 

accumulation ofαrcinogeneous ascitic fluid, which was probably caused by an infiltration 

into the abdominal cavity of the hepatoma cells which came from the left metastasized 

inguinal lymph node via the adjacent peritoneum. As regards the extraregional lymph 

nodes, the reactive pattern was found in the right axillar lymph nodes of 2 cases, in which 

all the lymph nodes had no involvement of the carcinoma. The right axillar lymph node 

of remaining 1 animal in this group was entirely replaced with the tumor mass, which, 

accordingly, refused the observation of the lymph node r回 ction(Table 9). 

Group II (7 cases) ; At the time of the observation, all the rats in this group had 

almost similarly advanced metastatic tumor in the regional lymph nodes, though revealing 

a little difference, and were readily presumed to die from tumor growth sooner or later. 

In the extraregional lymph nodes of these animals, the reactive pattern was almost invaria-

bly found (Table 9). 

Group III (9 cases) ; In this group, it was found that the left inguinal lymph node 

Table 10. Lymph node reaction of the r.iい

Con tr円lGroups 

P

吐

t

r‘、．パ
u

e
旧

t

r

 

t
 
‘
 

t

r
 

cn

qa 
l
 

vλ 

占
保
守

九
u

eφ 

A

M

 

ghu 

q
u
r
 
r
 

．
‘
 

n
H
 

O

J

 

・1

？

t

k
 

l

J
 

’E

f
 

v
 
r
 
E
R
 

．hu
 o
 

，d
t

 

r

A
U
 

1
は

nυn
 

n
 
o

r
 

－

－a
 

t
《

戸

L

H

UH

－ご

1

1
J

VA
 

n

i
 

－
 

t
 

t

f

 

u
n
e
 

－
－
：
 

n
 
e

r
 

E

汁

W

U川

t
－、

白

f

j

－
b
A
ι
 
B
 

lv

－

e
3
 

Lm
L

h

 

c

E

 r
 

一

t1

1
1
d
l
戸

一

品

ヴ

↑

e

e

e

m

m

十

一
W

H

H

F

F

H

H

U

H

－
W

F

H

H

グ

M

H

H

H

W

MM

M
M

附

l

w

一d
d

d

1

旧

ω

－

B
M

H
H

P

、

－

t

t

・1

一

ト

t
I

－

－

1Il
l
i－

－

－

l
il

i－
－

－

l
i
li－
－

I
lli－
－

l

u

g
－

ω
 

nu

’H
H
r
φ
a
 

l

－－ 

t
 

E
i
 

－
－

1

1

4

4

4

1

1

1

4

4

4

0

0

0

m

e

p
i
 

一
2

2

2

2

2

2

2

2

2

2

2

2

2

2
2
e
r
－

－

t

：
 

［

l

s
 

o
m
則

川

山

山

；
・

一

作

暗

悶

l

l

：
 

U

－

6

7

8

9

0

1

2

3

4

5

6

7

8

9

0

K

I
引

R
N
一
2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

u

e

n

D
L

h
 

t
 

・－

3

走

J
出

メ

い－

m
：

’t
 

叩

－
j

h山

m
R

m

u

 

G
 

D川 、え 討。入＊＊ L. Inguinal 
R. F. 

L. .¥:-;illar I R . .'¥:-;dh1r 
R. F. . R. F. 

＋ 

b) 

＋ 
c) 



MESENTERIC LYMPH :¥ODE REACTION AND PROGJ',;():-i!S OF GAトff！ミICCANCER 573 

had decreased its size after the resection of the primary tumor. In 6 cases out of 9, in 

which no metastasis was found and permanent healing wasは pected,all the extraregional 

lymph nodes revealed non-reacti刊 patternwith the exception of only one case. The 

metastasis in the left inguinal lymph node was found in 3 cases in which all the extraregio・
nal right axillar lymph nodes showed the reactive pattern (Table 9). 

B. Control groups 

In almost all cases of a), b) and c) groups, reactive pattern was not found as repre-

sented in Table 10. Some changes were seen in the liver of a) group 5 days after the 
last injection. 

3. Summary 

Experimentally, it was demonstrated that there still existed lymph node metastasis after 

the removal of the primary tumor, and the extraregional lymph nodes of the cases, which 

were supposed to have unfavorable prognosis, revealed the reactive pattern. 

IV. Discussion 

It is a problem of utmost importance to have ~in accurate knowledge of the prognosis 
of gastric cancer and many investigators have been employed in it. BRODERs13> 14> 15> stated 

that the higher the degree of differentiation of the cancer cell is, the better the prognosis 

is. This concept was developed into the id回 of“histological malignogramい byH.¥.¥CENSEN21) 
and l-IEUPER24l. They all attempted to determine the prognosis merely from the standpoint 

of cancer cell differntiation and BALFOUR4l, GREY19l, PACK38l and others approved of 

BRODERS’classification. On the other hand, PL主UT40l,LEE31>, KλJITANI28> and the like 
considered histological differentiation to be quite inadequate for the prognostic criterion and 

put emphasis on the clinical and local findings. K¥JITANI28> asserted, in his clinical and 

pathological studies on prognosis after the radical operation for gastric cancer, that among 

many other factors, the tvpe of gastric cancer, particularly according to BoRRMλNN‘s macros-

copical classification, and the stage of cancer advancement as determined by the infiltration 

of the cancer cells into gastric serosa and the degree of lymph node metastasis, has a 

definite correlation with the prognosis. ll'vl主I2 7l studied the prognosis following the resection 

of gastric cancer from the standpoint of histological changes at the marginal area of the 

tumor in the operation and autopsy series and asserted that his original“CPL-classifica-
ti on”was clinically applicable for determining the prognosis. 

On the other hand, there has been an attempt to presume the prognosis of cancer 

patient by the reaction of the regional lymph nodes. BLACK8> 9> ioi 11> 12> expected a favorable 

prognosis for a breast cancer patient and those of gastric cancer which revealed the メinus 

histiocytosis in the regional lymph node, and an unfavorable prognosis for those which 

revealed further additional degenerative changes there. He regarded this " sinus histiocy-

tosis円 asa histological manifestation of anti-tumor activities of the host. In contrast with 

this, BERG5l 5l observed in his detailed studies of breast cancer patients that sinus histiocv-

tosis was not always the sign of favorable prognosis and he found a correlation betweじn

favorable prognosis and the finding of the ・＇normal patternい inthe regional lymph node 

or the round cell infiltration in the periphery of the primary tumor. MooRE33>, studying 

breast cancer, and KOBA YASHI30J, studying uterine cancじr,similarly concluded that“sinus 
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histiocytosis”did not indicate the prognosis. Howewr, 0MORI37> supported BLACK’s view 
on the correlation between the two, in his studies on gastric cancer. 

BERG5> demonstrated that the frequency of sinus histiocytosis in the regional lymph 

nodes of patient with breast cancer was lower in the metastasized node than in the non-

metastasized node closelv located to this metastasized node, and that the smaller the area 

of the metastatic growth in the lymph node was, the higher the frequency of sinus his-

tiocytosis was. IzAWA26> also reported that sinus histiocytosis was observed in the popliteal 

lymph node of initial metastasis in rabbits, which had inoculation of Brown-Pearce tumor 

in the foot sole. T..¥KAHASHI41> also reported in his studies of pulmonary tumor produc・

tion with MH  129P, that sinus reticulosis was observed only when tumor cells were found 

exclusively in the subcapsular sinus of the hilar lymph node. According to the results of 

the present experiments in animals, sinus reticulosis was observed in the lymph nodes slightly 

invaded by tumor cells or non-metastasized extraregional lymph nodes of the animals having 

invaded nodes within the body. Thus, it might be concluded that sinus histiocytosis or 

sinus reticulosis is frequently observed in the lymph node invaded with cancer cells or in 

the adjacent ones to such nodes. The hyperplasia of sinus reticulocytes (sinus reticulosis) 

discussed here, is regarded to correspond to the sinus histiocytosis postulated by BLACK. 

It is widely known that a slight structural variation can be observed in the normal 
lymph nodes depending on the location, the nutritional condition, the age etc, and the 

lymph nodes within the abdominal cavity have well-developed medullary cords. It is also 

said that the lymph nodes tend towards atrophy and degeneration of the secondary center 

of the follicle as the age of individuals advances25>35>. These physiological changes are 

generally present in and around the medullary cord near the hilum. Accordingly, the 
present study on the lymph node emphasized the change in the subcapsular sinus, inter-

mediate sinus and the cortex close to the capsule. The lymph node is sensitive to various 

stimuli, showing reaction of follicular or reticular hyperplasia depending upon the character 

of the stimuli. The reactive pattern of mesenteric lymph node of gastric回 ncerwas reticular 

hyperplasia in the majority of the cases. On the other hand, it is generally admitted that 

the reaction of the lymph node in the immunological hypersensitive condition frequently 
assumes the pattern of reticular hyperplasia22> 25>. ALBERT1> demonstrated that the breast 

cancer of mouse has an antigenetic activity against the regional lymph nodes. It might 

be possible to assume that the reaction of the ly1ロphnode observed in the present experi-

ment is of an immunological character, and even so, it is not necessarily assumed to be a 
favorable reaction to the host17>. 

Chronic stimuli other than cancerous one also produce similar patterns of reaction in 

the lymph node, accordingly, it is practically impossible to exclude pictures of non-specific 

reactions in the regional lymph nodes in gastric cancer against cancerous ulcer or concomi-

tant gastritis, which are necessarily accompanied in gastric cancer, although these r回 ctions

should be excluded as much as possible. The regional lymph nodes of gastricαncer is 

often invaded with metastasis, the degree of which is ¥'arious as reported by AONUMA 3>. 

Such metastasi旦 naturallyaffects the reaction of the lymph node, therefore, in order to 

examine many cases from the叫mdpointof the lymph node rrnction under the same con-

dition, cancer free lymph nodes should be studied. This is often difficult because histological 
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metastasis is so frequent in the regional lymph nodes of gastric cancer and only a limited 

number of cases admit this selection. In the present experiment, the relationship between 

the reaction of non-met凶 tasizedregional lymph nodes in gastric伺 ncerand the prognosis 

was studied. However, it was impossible to find any correlation between the two, though 

this can not be said with confidence since very few cases were available. Subsequently, 

reaction of the mesenteric lymph nodes from the individual abdominal cavity, which田 n

be readily taken at laparotomy were examined. Furthermore, these nodes are assumed to 

be much suited to the study on the correlation between the lymph node reaction and the 

prognosis, since they have an advantage not to be directly influenced by cancerous ulcer 

or concomitant gastritis, at the same time closely related to the lymphatic system of the 

stomach in spite of their extraregional location and being highly susceptible to the changes 

of the intraperitoneal condition. The obtained result suggested the reactive pattern in the 

cases of unfavorable prognosis. It is also assumed the lymph node reaction is closely 

correlated with the progr白sof cancer as classified in the term of “stage’＇， particularly 
with the degree of peritoneal dissemination, and it is supposed that these lymph nodes 

readily reflect influences from the peritoneal change. 

Recently, there havヒ beennumerous discussions concerning the significance of polysac-

chrides in cancer-bearing organisms. GERSCH18> demonstrated that abundant glycoprotein 

was present in fibroblasts of the stroma of rapidly growing transplantable tumors, whereas 

small amount of the substance was found in the stroma of the slowly growing tumor, and 

he attributed the四 useof this phenomenon to depolymerization of ground substance of 

stroma caused by the collagenase contained in the tumor tissue. CATCHPOLE 16> demonstrated 

an increase in glycoprotein in serum of mouse with large tumor and also in the tissue 

around the tumor. PETERMANN30> also noticed an increase in the amount of mucoprotein 

in serum of cancer patients. AoKr2l stained extended sections of tissues from the neigh-

bouring and the distant portions of the subcutaneous mass of Yoshida sarcoma by the PAS 

and toluidin blue metachromasia method and demonstrated an increase in water司soluble

glycoprotein in the neighbouring portion of the tumor. Thus, he confirmed the results 

of Gersh’s. KIMURA 29> reported that the polysaccharide staining was positive in the stroma 
of progressive growth of human gastric cancer. T AKAMINE4 2> considered this finding of 

polysaccharide staining in tumor tissue to be the secondary alteration of the stroma reaction. 

HAKOMORI23l examined urinary proteins of tumor-bearing animals and found a qualitative 

change in glycoproteins, which increased due to tumor-bearing. ¥Vith advancement of 

cancer growth, increase in γ－glycoprotein, as termed by him, was observed and this sub-

stance continuously exerted an anemia-inducing effect. It seems that the amount of poly『

saccharides in serum of cancer-bearing organisms might be considered to be indicative of 

the growth of cancer. It was from such concept that the mesenteric lymph nodes were 

studied with PAS staining method, which is most suited to histochemical demonstration of 

polysaccharides, in relation to prognosis. The frequency of positivεPAS reaction in the 

mesenteric lymph node was 28 per cent in non－四ncerousgastric diseases, while it being 

50 per cent in gastric cancer. Furthermore, all of these PAS positive gastric cancer cases 

died mostly within a year after the operation. This positive PAS reaction may be inter-

preted as a proof of existence of PAメpositivesubstances in the lymph node which is 
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observed in the primary gastric cancer, or of polysaccharides increasing in serum originating 

from the surrounding tissue of the tumor as postulated by Gersch etc., or of depolymerizing 

enzymes of ground substance as postulated by C主TCHPOLE16)and McCUTCHEON34人

The similar histological and histochemical reactions as in the regional lymph node 

were obseved in the extraregional mesenteric lymph node as well and the印 seswith the 

re舵 tivepattern had an unfavorable prognosis. These facts show that gastric回 nceralready 

exerts some influences even extraregionally at the time of operation and clinically, it has 

already advanced exceeding the feature of a local disease. This was further proved by 

our experimental studies in animals, according to the results of which the 回 sesrevealed 

reactive pattern in the extraregional lymph node were considered to die from tumor growth 

sooner or later, whereas the cases with non-reactive pattern afforded an expectance of 

permanent healing. 

V. Conclusion 

As it was assumed difficult to determine the prognosis of gastric回 ncermerely from 

the findings of r白 ctivebehavior of the regional lymph nodes, the author examined the 

extraregional mesenteric lymph node and studied the relation between the reaction of the 

node and the prognosis. It was clinically proved that the mesenteric lymph node indicates 

fairly accurate prognosis of gastricαncer during the postoperative period of 15 months. 

Fifty per cent of the回 sesexamined here showed sinus reticulosis and positive PAS r田 c-

tion. Most of these showed unfavorable prognosis and died within a year after the operation. 

Most of the animals thought to die of tumor growth after the resection of the primary 

tumor revealed reactive pattern in the extraregional lymph nodes. 

It was thus assumed that the results of experimental studies also confirm the clinical 

observations. 

The author is greatly indebted to Prof. Dr. kHioトlo,.10for his kind advice> and encouragement during the 
course of the pr田町tstudy. and also grateful to Dr. RYUJI M1zuMOTD for his valuable sugg田tionsand he! ps and to 
the members of our clime fりrtheir kind co-operation. 
The gist of the present、tudyh3s alrearly be:・n re[XJrlcd at the 21 >t and 22nd General Meeting of Japanese 
Cancer lミヒN日1chλ山<1ciation.
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Fig 14 し、mphn《》dewith met川 taticadenoc<1rci-

noma. 

¥1t-t;i-tat1c f配 usl、indicated、、ith an arrow, 
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胃癌における腸間膜リンパ節の反応と予後

金沢大学医学部第2外科学教室

（主任：本庄一夫教授〕

西 尾

最近， host-tumorrelationshipの立場から癌患者の予

後を窺知せんとする試みがなされている．即ち Black

は主として乳癌症例lでP 領域リンパ節に sinushistio-

cyt叩 Sの認められるものでは予後良好で，これに退行

性変化の加わったものでは予後不良であると述べて以

来，内外で多数の追試研究がなされ，賛否両論の存す

るところである．私も胃癌症例において，その領域リ

ンパ節の反応態度と予後との関係を検索したがp 両者

の聞に相関を認めることが出来なかった．そこでP 胃

癌手術時容易に採取出来，又胃領域外と考えられ，し

かも腹腔内の病変によく反応すると思われる下部腸間

膜リンパ節を採取し，ヘマトキシリン・エオヂン（H.

E.) <f:色及び戸口odicacid-Schiff (PAS）染色を行な

ってF その反応態度と予後との関係を検索し，次の結

果を得た．

尚p リンパ節反応の判定基準としては， H.E.染

色標本では， 周縁洞及び中間洞内の細網細胞の増生

(sin us reticu I回目）又は， 核分裂の著明な二次中心を

伴なった減胞の肥大，増殖像（follicularhyperplasia) 

に着目し，これらのいづれか一方でも認められるもの

をリンパ節反応陽性，両者共に認められないものを反

応陰性とした．又p PAS染色標本で， PASに強染する

粗大願粒を喰喰した細網細胞が洞内，鴻胞内に増多し

ているものP 又は洞内細網線維及び線維間基質がPAS

に強染しているものをP孔S陽性とし，これらのいづれ

も認められないものをpλS陰性とした．

結果

I) 同一個体の腸間膜リンパ節のtfJf,c,';B位による反

応の相違をみるために，胃良性疾患25例につき， トラ

イツ氏靭帯より紅門側2.5m （上）と 3.5m（下）の腸

管にf目当する部位の腸間膜リンパ節を各 l個宛採取

しp 上下の反応の相違を比航険討したところ，同一所

見を示すものが大部分（84%）であった．特に下部腸

間膜リンパ節ではp 胃良性疾患による影響メ少なし

功

殆んど反応陰性であった．

2) 胃切除を行ない得た胃癌症例49例を下部腸間膜

リンパ節の反応態度から Ill転移群p (2）非転移反応

陽性群， (3）非転移反応陰性群に分類しp 各群の予後

につき検索したところp (1）転移群は 7例全例術後7

ヵ月以内に死亡し， (2）リンパ節反応， PAS反応共に

陽性のものは15例全例術後1年，多くは3力月以内に

死亡し，これらの反応のどちらか一方が陽性であった

13例中P IO例（76.9%）は術後平均4ヵ月以内で死亡

しているが， (3）両反応共に陰性の場合は， 14例全例

術後12乃至15ヵ月の今日も尚生存中である．

リンパ節反応陽性のうちp follicular hyperplasiaよ

りも sinusreticulosisの方が予後との関係が深かった．

3) これらの腸間膜リンパ節反応陽性は，胃癌研究

会の胃癌進展度“Stage”による分類でも，より高度

進展胃癌に多く認められた．なかでも腹膜播種度及び

肝転移度との関連が深かった．

4) ラットの腹水肝癌 AHI30の皮下腫場を切除す

るとp リンパ節転移巣の発育により死亡，或いは早晩

死亡すると考えられる群と自然治癒にむかった群とに

分けられたがp 前群では非転移領域外リンパ節に

follicular hyperplasia又は sinusreticulosisが殆んど全

例に認められたのに対し，後群ではこれらのリンパ節

反応が殆んど陰性であった．

以上の結果からF 臨床的に，胃癌の下部腸間膜リン

パ節の反応は予後とよく相関しP sinus reticulosis及び

PAS反応陽性を示すものは予後が惑し殆んどが術後

1年以内に死亡した． :J.., 同リンパ節の反応が陰性

で，ほほ正常構築を保っているものは，胃切験後12乃

至15ヵ月の現在尚生存中であり，このうち，特に治癒

手術を行ない得たものでは予後に期待がもてるものと

思われら．これらのことは，実験的にも縮かめること

が出来た．


