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lity 1o transplantable tumor was increased by a single injection of thorotrast of | cc.

POMEROY ™

observed wide-spread metastases {ollowing inoculation in the animals previously
treated with cortisone. The same findings were observed in patients with breast cancer hy
Harrman, SterN and Wirnineiv and  others reported that growth and metastasis {forma-
tion of Flexner-Jobling carcinoma and Jensen sarcoma were markedly hindered by admi-
nistration of carotin. Although these treatments are helieved to act on the reticulcendothe-
lial system as activating or depressing and to cause alteration of neoplastic process, it is
not that immediate demonstration of such mechanism is disclosed. All these agents mani-
fest sometimes adverse results according to the dosis of administration and even cortisone

is not exceptional™. SHIMURA's report”™”’

15 accepted to have demonstrated more immedia-
telv the significance of the reticuloendothelial system in tumor development, in which he
observed prolongation of survival davs in the animals inoculated with Ehrlich ascites tu-
mor when liver regeneration is most prosperous after partial hepatectomy. On the other
hand, there have been many experiments since early davs that tumor development was
accelerated by splenectomy™,

As obvious from these results, it is easily accepted that the reticulcendothelial system
has important influence upon tumor growth and Funxamr® insisted that it is alwavs of
utmost importance to protect and activate reticuleendothelial function in the aim of pro-
moting general defence at surgery in cancer. It is easily presumed that the spleen which
covers one third of the whole reticuloendothelial system of organism plays an  important
role in antitumoral defence. Actually, during development of experimental tumor outstand-
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ing enlargement of this organ is observed™ it 1s lar difficult 10 implant tumor cells

into spleen parenchvma compared to implantation into other organs around this for in-

stance into the pancreas” and this organ is rarely involved in both primary and secondary
lesion of malignant neoplasms™, which is, however, o some extent due to anatomical re-
lationship of the organ. All these facts have attracted interest of many investigators upon
this organ.

Splenic enlargement during tumor development was first observed by BrancaTti and
others. Here it becomes the question whether this enlargement is due to functional hyper-
trophv caused by increased production of tumor antibody™ or certain tumor destructing
ferment', or due (0 reactive hypertrophy caused by products of abnormal metabolism of
tumor tssue or products of tumor destruction itsell.  OLD™ ™ observed that such splenic
enlargement appears already in the early stadium when the tumor is slightlv palpable and
in the present experiments also splenic enlargement was most conspicuously ohserved 8 days
after subcutaneous inoculation and as the tumor grew huge and immediately before the
death of the animals remarkable atrophy of the organ was observed.  Accordingly, it is
difficult to assume that the splenic enlargement is caused by products of abnormal meta-

bolism of tumor or tumor destruction. ROFro™

observed that splenic enlargement is cau-
sed not only by transfer of tumor cells, but caused in normal animals also by blood of
tumor-bearing animals. Murata (1959) also reported the similar findings using Ehrlich
ascites tumor and Sarkal observed the existence of substance causing splenic  enlargement
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in urine of cancer patients. Furthermore, according to Narto™ this substance fails to cause

splenic enlargement when administered in excessive concentration, thence he presumed the
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sence of some factor in this substance which causes disturbance and paralvsis ol splenic
pré

pOnse: and he attributed the cause of atrophv of the spleen in the late stadium of ex-
res

. _ental tumors to this factor.
erlm I

It was BORREL and BRIDRE™ who first demonstrated inhibitory effect of spleen on

{umOTS: BrAUNSTEIN" investigated this systematically further and reported that susceptibility
0 transplanmble tumor is markedly increased by splenectomy, spleen homogenate frequently
shows an effect to inhibit subcutaneous growth and the inhibitory effect is more decisive
in spleen homogenate prepzlired from tumor-bearing animals thzm that prepared lr.om nor-
mal animals. He ()l)ser\fefl furthermore that spleen Ah()mogenate from animals bearing early
fumor growth has less effect compared with that from tumor-bearing animals in a stadium
of active tumor growth. From these findings of his experiments he concluded that tumor
antibody 18 chiefly produced in the spleen. This inhibitory effect of spleen homogenate of
tumor-bearing animals was further studied and ascertained thereafter by Oskr and PriBrawm,
ApOLANT, BracH and WELTMANNT and others. In the present experiment, inhibitory ef-
fect of spleen homogenate was observed when the homogenate was prepared from 8 day
aged tumor-bearing animals, when tumor growth is relatively active, while the homoge-
nate from animals bearing 20 day aged huge tumor no longer demonstrated any inhibitory
effect. It is interesting to consider these [indings with the fluctuation of reticuloendothelial
function during tumor development, and 1t is suggested that manilestation of inhibitory
effect of spleen homogenate [rom tumor-bearing animals premises actively functioning re-
ticuloendothelial svstem.  The finding that the inhibitory effect was not ohserved both
when the homogenate was injected in the tumor-bearing animals with blocked reticuloen-
dothelial system and on the contrary, when the homogenate from tumor-bearing animals
with blocked reticuloendothelial svstem was injected into the tumor-bearing animals with
active reticuloendothelial function, and the finding that twmor growth did not undergo
any alteration following subcutaneous inoculation of tumor cells incubated with the spleen
homogenate, all these findings are accepted to demonstrate that the inhibitory effect of
spleen homogenate upon tumor growth does not act as cevtotoxic, but is displaved only
through active function of the reticuloendothelial system.

It contains very complicated problems and requires further study to clarify whether
such inhibitory effect of spleen homogenate from tumor-bearing animals is essentially due
to non-specific defence mechanism of the reticuloendothelial system or due to immunologi-
cal mechanism which premises the presence of tumor antibody.  As mentioned in the
above, BraUNSTEIN attributed the cause of antitumoral effect of spleen to the possible in-
.Crease of antibody production in the organ. It is not impossible to assume that conspicuous
Increase in plasma cells in the spleen, as observed in the present experiment, supports the
Presumption of BRAUNSTEIN, since plasma cell is widely thought to be the most important
cells of antibody production® ™% It is interesting further that in the present experiment,
transplantability of intraperitoneal inoculation was observed to be 100 per cent, while “no
take” was ohserved in considerable frequency in subcutaneous inoculation, and subcutane-
OUs growth often inclined to spontaneous regression and moreover it showed very frequent
Tegression following the transfer of spleen homogenate of tumor-bearing animals.  WiTE-
Bsky (19619 pointed out that the antigenicity of tissue or cells is determined by its



vl NGNS

environment, and Istsasnr (1962) ™™ postulated that there appears certain difference iy
antigenicity of tumor and in the degree of stimulation upon antibody producing cells ac.
cording to the site of tumor growth. In his experiments using Yoshida sarcoma and ascj.
tes hepatoma MH 134, he observed a possible establishment of autoimmunity when growt,
of cancer cells, endowed with organ specificity, is going on apart from their origing]
site, and as a clinical instance of this phenomenon he pointed out occurrence of suddep
cessation of tumor growth immediately after an establishment of metastasis. In the present
experiment, when tumor was inoculated in the original site of the peritoneal cavity, trans.
plantability was almost absolute without spontaneous regression and tumor growth wag
irrevocable without being affected by spleen homogenate, whereas once the tumor wag
inoculated subcutaneously apart from the original site, transplantability became markedly
lowered and uncertain, showing frequent spontaneous regression and tumor growth was
conspicuously altered by the transfer of the spleen homogenate. These findings are welj
comprehended by the help of conception of possible establishment of autoimmunity in ty-
mor growth apart from the original site.

In the present experiment it was observed that reticuloendothelial hyperfunction was
caused by the transfer of spleen homgenate of tumor-bearing animals, which was main-
tained relativelv long. Consequently, it is presumed that the transfer of the spleen homo-
genate activates the reticuloendothelial system and promotes the establishment of autoim-
munity, and it is anticipated that new approach 10 clinical application of this phenomenon
should  be investigated further, together with anti-reticular cytotoxic serum as asserted hy
BOGOMOLETS" ™ and SKAPIERT ™,

V. SUMMARY AND CONCLUSION.

Inhibitory effect of spleen homogenate from tumor-bearing animals on tumor growth
was studied using ascites hepatoma AH 130 and results are summarized as follows :

1. Intraperitoneal growth was not influenced by the transfer of spleen homogenate
from tumor-bhearing animals.

2. In subcutaneous inoculation, “no take™ was observed in 22.0 per cent and spon-
taneous regression in 10 3 per cent, and in 76.3 per cent tumor regression was observed
following transfer of spleen homogenate of tumor-bearing animals.

3. Reticuloendothelial function of tumor-bearing animals was most elevated 8 davs
alter subcutaneous inoculation, which declined graduallv thereafter in parallel with further
development of the tumor.

4. The inhibitory effect of spleen homogenate from tumor-bearing animals does not
act as cytotoxic, since there was no significant alteration in transplantability and survival
time, even il the inoculation was performed with incubated tumor cells with spleen ho-
mogenate from tumor-bearing animals.

5. Reticuloendothelial function is maintained in activated state for long in the animals
which showed tendency of tumor regression following transfer of spleen homogenate from
tumor-bearing animals.

6. It is assumed that activelv functioning reticuloendothelial system is essential for
manifestation of inhibitory effect of spleen homogenate and the inhibitory effect is no
longer observed if the reticuloendothelial system of both animals providing spleen homo-
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