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There is a foremost problem that must be resolved in not only the utilization of radiation in therapy
but also in the study of late effects of radiation in atomic bomb survivors and of methods of preventing
radiation damage. The biological action mechanism of radiation—the changes that develop in an
irradiated individual-—must be elucidated. Radiation therapy is widely used and various studies on radi-
ation are in progress despite the fact that this basic problem is yet not sufficiently solved. This I consider
to be not only illogical but also dangerous.

From 1935 I have been engaged in studies to elucidate this basic mechanism and recently confirmed
that radiation therapy of cancer is a kind of active immunity therapy. Cancer therapy that I have con-
ducted according to this new concept has brought about remarkable results and therefore I keenly feel
that this would introduce an important turning point in cancer therapy.

First, experiments were conducted to determine the effect of X-ray irradiation on substance metabo-
lism of malignant tumors. In these experiments using transplantable Kato strain rabbit sarcoma, I
first directed my attention to changes in inorganic base metabolism and energy metabolism of major organs
due to the development and growth of tumors, and then the subsequent changes in these metabolisms
as the tumors following X-ray irradiation became smaller in size and disappeared.

Through these experiments it was ascertained that abnormality favorable to turaor growth developed
in these metabolisms simultaneous with tumor developrnent and growth, but X-ray irradiation caused
the tumors to become smaller in size and disappear, the abnormal metabolisms to normalize, and the
life of the tumor-bearing individuals to be remarkably extended.

These experimental findings were also confirmed in my recent clinical experiments. This secondary
biological action of radiation exposure was demonstrated experimentally 30 years ago. (1).

It is the current trend in radiation therapy of cancer throughout the world to focus attention on how
to increase focus dose. This trend only stresses the primary action effect of radiation exposure and gives
little regard to the generalized secondary action effect of radiation.

Further comment on cancer therapy is pertinent. As described earlier, with the development andi
growth of tumor various changes develop in the tumor bearing individual and such changes vary greatly
from the initial to the terminal stage of cancer. In radiation therapy a number of variables are involy-
ed, such as radiation ray quality, radiation dose and irradiation procecdure. Therefore, the effect of cancer
therapy is dependent on the complicated combination of these factors. I am not in accord with cancer
therapy of the present day which is conducted without due consideration of these basic conditions. Tt is
evident without further elaboration that the various problems in radiation therapy of cancer cannot be
resolved merely by studying the question of focus dose. This is the reason why I completely disagree with.

“massive doses of supervoltage and high energy radiation” and why I believe that cancer therapy should:
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at earliest possible date be performed with full recognition of the biological action mechanism of radiation.

There are cancer patients whose general physical condition wouod continue to aggravate by increas-
ing focus dose and who would die earlier than expected, but on the other hand some cancer cases would
response most favorably to what could be considered to be an insufficient focus dose. Any clinician en-
gaged in radiation therapy of cancer would encounter such cases in. his practice. I am at a loss why it is
the current trend throughout the world to continue to direct attention only to focus dose without attempt-
ing to learn the reasons for such important and interesting therapeutic results in cancer patients.

From the beginning of this century Professor Caspari has attached much iraportance to the foregoing
generalized secondary action and based on his clinical findings he developed what is called the “necro-
hormone theory.” Being in accord with his theory, I have applied it toward developing my own assump-
tion, but detailed review of his necrohormone theory has revealed that various clinical findings could
not always be logically explained. This led me to re-evaluate his necrohormone theory.

Necrohormones defined by Professor Caspari is the name given to the decomposed products of cells
jphysically destroyed by the direct action of radiation exposure. However, no new hormones are produc-
«ed by radiation. The composition of these necrohormones is extremely complicated, containing all the
«elements making up the cells, such as proteins, lipids and carbohydrates. For this reason it cannot be
«considered that these necrohormones are simply disposed, but instead in the process a strong reaction must
Ibe brought about. This led me to study how the decomposed products of these cells are disposed within
ithe body in my attempt to elucidate the biologicl action mechanism of radiation. As the decomposed
products of these cells were originally a part of the living body, they should have been a completely harm-
less component of the body, but when cells die, they become so to speak an “‘alien substance” to the body.
Therefore, it is reasonable to assume that the living body would show some response against such products.
I have assumed that auto-antibodies are produced in response to the decomposed products of these cells.

According to the auto-immunity theory, in the normal living body antibodies cannot be produced for
its cells, but if cells degenerate and die, antibodies for such cells can be produced. It goes without say-
ing that following irradiation degeneration develops in the cells causing their death and the decomposed
products of thse cells, being alien substance to the body, serve as auto-antigens and produce auto-anti-
bodies.

Regardless how logical this theory may be, it cannot be accepted unless the production of antibodies
can actually be demonstrated. I have therefore conducted the following experiments in order to demon-
strate these antibodies.

In 1962 the cancer tissue of a gastric cancer patient who responded favorably to pre-operative irradi-
ation was quick-frozen and antigen-antibody reaction was made between the auto-antigen produced there-
from and the serum of this individual. Both the precipitation reaction and complement fixation test were
negative, but by Boyden’s tannic acid treated sheep erythrocyte agglutination test auto-antibodies were
demonstrated, confirming the production of antibodies (2). No antibody could be discovered in the
cancer patient not given pre-operative irradiation nor was there any reaction against the antigen of another
individual, but in the patient having large ruptured tumors a minute amount of antibodies could be demon-
strated. It is assumed that through the production of auto-antibodies the chantes brought about by
the development and growth of cancer were normalized, the size of the tumor was reduced and life was

remarkably extended.
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This auto-antibody theory was further verified by using rabbit kidneys and the results were reported
in Hiroshima Igaku (Journal of the Hiroshima Medical Association) Vol. 16, 11—12, 1963 under the
title “Experimental Study on the Radiobiological Mechanism.” This I have reported as “Auto-antibody
Theory.”

Based on the foregoing theory, the biological action mechanism of radiation in cancer therapy can
be summarized as follows. The cells exposed to radiation are directly and physically destroyed by the
primary action of radiation and then the decomposed products of cells which have degenerated and died
act as auto-antigens on the body to produce auto-antibodies. The primary action effect of radiation
is thus amplified secondarily and biologically (immunologically) by these auto-antibodies.

To pursue this question further, I have made a comparative review of the primary action and. the
secondary biological effect of radiation therapy. Our results of treating cancer show that the primary
action of radiation persists for only 20 days and from 50 to 100 minutes when 2,000 r is given in divided
doses and during this period some of the irradiated cells degenerate and die. Nonetheless, the course of
the cancer patients is favorable for 6 months and even 1 year and at times permanent cure is brought about.
We have observed through radiation therapy a major change in cancer patients bringing about a complete
improvement in their constitution. This cannot be explained merely by the primary action effect of radi-
ation, but is attributable to the aforementioned secondary biological action eflfect which persists for an
extended period after the death of irradiated cells. To this date this phenomenon could not be adequately
explained by the necrohormone theory nor by other theories, but it can be readily understood by the
auto-antibody theory.

If fellowing pre-operative irradiation cancer tissue is surgically extirpated, would the body no longer
have the ability to produce antigens? If so, would antibodies no longer be produced in the body? How
can this production of antibodies be made to persist for an extended period? With regard to these perti-
nent questions, the foregoing theory and results of my experiments pointed out the following important
points. The aforementioned secondary hiological action effect is not directly dependent on ray quality,
radiation dose nor irradiation procedure, but is a purely secondary biological change attributable to
“death of cells.” Regardless of method in which the cells are destroyed, auto-antibodies are produced so
long as cells die. This points out that it is only necessary to kill an adequate amount of cancer cells at
the proper time. If this can be done by means not causing any pain, radiation need not be considered.
Mechanical procedures, heat and drugs may be employed to accomplish this. If the effect of anti-cancer
drugs can be localized to kill tumor cells rather than acting on the entire body, it can be expected to pro-
duce the same effect as the purely secondary biological action of radiation.

Next, my interest was directed toward developing a method of utilizing the extirpated cancer tissue
toward killing cancer cells. This inquiry necessarily led to the discovery of a completely new therapeutic
method—the therapeutic transplantation of the extirpated cancer tissue. The foregoing serves to describe
the historical course leading to the need of moving from radiation therapy to immunity therapy in treat-
ing cancer.

Based on the foregoing theory and findings, from the latter part of 1960 I have administered on cancer
patients pre-operative irradiation followed by therapeutic transplantation of the extirpated cancer tissue.
I was invited to read the first report covering the results for the recent four years at the symposium “Bio-

logical Foundations of Radiotherapy” of the 11th International Congress of Radiology held in Rome
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on Septermber 1965. The response to the report was most favorable (3).

The regular therapeutic procedure we currently employ in treating cancer involves (1) pre-operative
irradiagion and (2) therapeutic transplantation of extirpated cancer tissue. (One week after quick-freez-
ing at —25°C, the tissue is subcutaneously transplanted on the thigh.) It is evident from the foregoing
description that both of these procedures are active immunity therapy.

In reviewing the literature regarding immunology of cancer, since Ehrlich’s report made in 1906
at the International Congress of Cancer held in Frankfurt, Germany describing his successful attempt
in experimentally inducing active cancer immunity, this question of cancer immunity has attracted wide-
spread attention. From the beginning of the century 23 workers have reported in literature the results
of active immunity therapy using cancer tissue, but nonetheless it appears that neither the theories in-
volved nor the methods employed have been favorably accepted. On the contrary, the results I have
obtained during the recent five years have begun to verify that the method of ours is not only very logical
but safe.

The foregoing provides clinical evidence that radiation therapy is a type of active immunity therapy,
the basis of which is death of cells induced directly by the physical destruction of cells through irradiation.
In determining the optimum correlation between the cancer bearing individual, tumor and irradiation,
we would face a “barrier.” If massive irradiation of the cancer bearing individual does not affect his
self-defense ability, it would be proper to irradiate the tumor cells intensively and extensively.

Therefore, it would be pertinent to inquire into the reasons why the currently employed supervoltage
and high energy irradiation method does not necessarily bring about favorable results.

First, review should be made to ascertain if the heretofore method of evaluating irradiation effect
is proper, illogical or erroneous. In order to determine the proper irradiation condition, the criterion
to evaluate radiation effect should be established.

At present the degree in which the cancer cells are destroyed as determined from the histological
findings of irradiated cancer tissue is used as criterion. There is no argument against this criterion, but
errors are introduced because no consideration is given to the period following irradiation when the cancer
tissue is extirpated for histological examination. My studies have shown that the effect of irradiation,
that is the direct and primary destruction of cells by radiation, is evident only while the cancer bearing
individual is being irradiated and thereafter it is the secondary biological action which causes the cancer
cells to be destroyed. An evaluation criterion which ignores this important time factor is of little signi-
ficance. For example, evaluation of effect based on cancer tissue extirpated 1—2 weeks following irradi-
ation is useless, because if the irradiation dose is small, cell destruction would be negligible, while if the
dose is large, there would be considerable cells degeneration at such time. Inasmuch as the current eva-
luation criterion is based on the destruction induced by primary action of radiation, this criterion cannot
be satisfied unless a large dose of supervoltage and high energy radiation is administered. Therefore, it
is the current practice to give dose large enough to satisfy this criterion, but results cortrary to what is
expected are brought about. Why have workers in the past not reconsidered and reviewed the reason why
favorable results are not introduced by such therapy?

As deseribed earlier, the secondary biological action which displays a trernendous effect is based upon
the death of cells. There must therefore exist a close correlation between the degree of “cell death.”

that is focus dose, the amount of resultant decomposed product, and biological action effect. With regard
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to this point, from the early part of the century Professor Caspari has pointed out that the decomposed
products (necrohormones) of cells follow the Arndt-Schultz’s law like a kind of drug in demonstrating its
biological action. If cancer cells are adequately destroyed by the primary action, auto-antibodies are
produced in the entire body as the tumor becomes smaller in size and with the lapse of time cancer cells are
further destroyed, bringing about a favorable course. If, however, the cancer cells are over-irradiated,
the tumor will temporarily but rapidly decrease in size, but the excessive amount of decomposed products
will act on the body as “toxin™, bringing about so-called radiation toxicosis (formerly called radiation
hangover) and deterioration of the general physical condition, such as anorexia, hematologic changes
(leucopenia, abnormal protein and salt metabolism) and abnormal laboratory tests. Finally, contrary
to expectation, this is followdd by cachexia. It should be noted that this excessive amount of decomposed
products affects the production of antibodies. That is, even though the tumor may temporarily decrease
in size, the self-defense ability is lost, giving rise to early metastasis and various other disturbances. These
unfavorable results evidently suggest that the current practive of radiation therapy of cancer is erroneous.
It has now become the apparent aim of radiation therapy to destory cancer cells to the adequate level
through proper irradiation and to bring about anti-cancer status through the intensive secondary biological
action, or more specifically to cause a proper level of cell death.

It is very vital to administer the proper dose of radiation, but how can this be accorplished? As
irradiation inevitably causes cells to degenerate and die, it is not necessarily difficult to administer the
proper dose so long as a massive dose is not given at one time. In view of the fact that studies have not
demonstrated the need for massive single dose, I determine a daily dose not causing any “discomfort” to
the patient and give it in divided doses to bring about a high cumulative dose. For example, in a gastric
cancer patient, at present I give as pre-operative irradiation a daily fractional dose of 50 r—100 r to the
focus (skin dose of 100 r—200 r) for a total dose of 1500 r—2000 r. For large turnors I use the multiple
small field simple fractional dose procedure. Our newly developed criterion is employed in evaluating the
effect of irradiation, but the results of our method have also been confirmed by histological examination
of the extirpated tissue. For tumors of other sites a daily dose of 200 r—300 r for a total dose of 2000 r—
3000 r is usually given. In some cases radiation is given every 2—3% days rather than daily to avoid
unnecessary effect on the patient.

The foregoing describes the cancer therapy developed on the basis of the fundamental mechanism
of the biological action of radiation. However, for cancers of the early stage and superficial cancers
(that is of nose, throat, ear, skin, female organs) massive doses of radiation are sometimes administered
with the aid of destroying all cancer cells directly by the primary action of radiation without any regard
or ignoring the aforementioned secondary biological action. I have experienced very favorable results
with this procedure, but these are limited to special cases, chiefly cancers of the early stage. In these
special cases in which massive doses of radiation prove successful, it may be considered that the radiation
beam was substituted for surgery or cauterized the cancer. This cannot be radiation therapy in the true
sense, but in applying it to cancers of the mouth and skin I have also obtained good results.

In summarizing the foregoing, it can be assumed that radiation therapy of cancer is a type of active
immunity therapy. This is the reason why in the treatment of cancer we must move from radiation
therapy to cancer immunity therapy.

On the basis of the aforementioned research results, work is in progress toward passive immunity
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therapy of cancer of the terminal stage. A preliminary report will be persented.

It is not an understatement to say that the results of treating cancer patients are governed from
60%, to 70% by fate. “Early diagnosis-early treatment” does not imply that a treatment method has been
established for cancer, but merely suggests an ideal in treating diseases of any kind. If cancer is discovered
at the early stage and treated at the early stage the results are generally good, but if not, nothing can be
done at the present time.

As described earlier, in some cancer patients after radiation therapy reduces the size of the tumor,
the general physical condition is improved and life is extended. These are confirmed to cases having
self-defense ability, that is to cases in whom therapy is possible. However, in cancer cases of the inter-
mediate and terminal stage, the regular therapeutic procedure of pre-operative irradiation and thera-
peutic transplantation has no significance and on the contrary in some cases it induces early death. This
applies to all cancer patients and thus it is natural that favorable results cannot be obtained by the current
thereapeutic procedure which does not give any consideration to the self-defense ability of the individual
patient. In reviewing those cancer cases in whom the results were favorable, it was found through labo-
ratory tests that their self-defense ability had not been impaired. The results of cancer treatment are in-
fluenced only from 209%, to 30%, by therapeutic procedure, clearly indicating how feeble is medical care for
cancer. Nonetheless, patients with terminal stage cancer cannot be neglected, but nothing could be done
for these cases to this date. Cancer immunity therapy was evolved from the auto-antibody theory and
therefore the last alternative available for cancer treatment is, I believe, passive immunity therapy. In
pursing studies on passive immunity therapy I have developed the following two methods which are at
present being applied clinically. It is the aim of passive immunity therapy to produce antibodies against
cancer not within the individual’s body but to produce them elsewhere for application on the individual.

(1) In the first method, humans are used. This I have called blood transfusion method.

(2) In the second method, antibodies are produced in animals and then purely isolated. This
I have named antibody isolation method.

As the details are published in Hiroshima Igaku, Vol. 18, No. 11—12 (Journal of the Hiroshima
Medical Aasociation) under the title “Active and Passive Immunity Therapy of Cancer”, only the general
outline will be given here.

(1) In the blood transfusion method, the quick-frozen cancer tissue is transplanted on another
individual with compatible blood type and the antibodies produced in this individual are returned to
the original patient by blood transfusion.

(2) In the antibody isolation method, antibodies produced in an animal are purely refined and
then employed. Here, homogenate or vaccine produced from the quick frozen cancer tissue is injected
into the breast of milk cow or goat and about 2—3 weeks later antibodies in the form of lactoglobulin are
secreted in the milk. They are used after refining.

In both methods, the help of a surgeon is required in extirpating the cancer tissue from the patient,
while the support of a biochemist is needed in the chemical processing of lactoglobulin. We now have
available both the quick frozen cancer tissues and the test animals.

On the basis of the results obtained during the last 30 years from experimental and clinical studies and
observations, I have devised a most logical therapy for cancer.

It is not an exaggeration to say that the effect of treatment of cancer patients is dependent more on

_8_.
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the self-defense ability of the patient hiraself than on the therapeutic method employed. It depends
largely upon whether or not the patient himself has the ability to recover, whether or not he possesses
what are called anti-cancer factors, and whether or not he is predisposed to cancer. These, as explained
earlier, are governed by fate. The heretofore therapy for cancer gives little concern to self-defense ability,
though most vital to cancer therapy, and therefore once a patient is diagnosed to have cancer, massive doses
of radiation and surgery are invariable administered. This, being a reckless procedure, cannot, I believe,
always bring about favorable results.

I therefore have developed a criterion of my own to evaluate the effect of irradiation which is not
dependent on the heretofore criterion based on histological findings. In carefully studying the clinical
findings brought about by the destruction of cancer cells by pre-operative irradiation, irradiation serv-
ing as a stress test introduces a number of changes. As described in an earlier report, the results of pre-
operative irradiation can be classified into three types according to (1) improvement of clinical conditions
(2) reduction of tumor size and (3) normalization of laboratory test results. In reviewing the results
we have obtained according to the foregoing three types, type I should the best results, followed by type
IT and type III with the poorest results.

As the evaluation of the disease by pre-operative irradiation can be simply made by observing the
clinical findings during the course of our regular cancer therapy, this method may be said to be a great
discovery. Using this evaluation criterion we have been able to estimate the selfdefense ability of cancer
patients and have obtained good results.

By summarizing these various new findings, it can be assumed the development, growth and even
therapy of cancer are always governed by the immunity of the cancer patient. This brings to mind the
famous statement made by Professor Caspari to the effect that “Die Disposition ist das Spiegelbild der
Immunitat.”

In reviewing the literature, the 600 odd cancer patients who spontareously recovered as reported by
Kidd, Cole, Everson et al. are especially noteworthy. During the last 30 years I have experienced 24
‘cancer patients who spontaneously recovered. Furthermore, there has been an evident improvement in
results through this new therapy, attributable to the many cases in whom life was extended to the level not
-experienced before. Further review of these cases suggests that cancer develops from the individual’s
cells, that is from abnormal cells of the body. Therefore, if the individual develops a generalized anti-
cancer status, the abnormal cancer cells might become normalized. For exarnple, the undifferentiated
cells might mature and remain or might lose their malignant character-and disappear. The develop-
ment of cancer is still a riddle and the process of therapy might also be enveloped in a riddle. It might be
possible that no only the development but also course and therapy are governed by immunity.

For cancer patients belonging to type I and type II classified according to the condition of cancer,
pre-operative irradiation will strengthen the self-defense ability of the cancer patient and introduce anti-
cancer status, while after surgery antibody titer can be maintained by therapeutic transplantation of
cancer tissue. If this condition can be maintained for an extended period, the cancer cells would have to
change their abnormality and spontaneous recovery would be brought about. Inasmuch as raciation
therapy of cancer is effective, I have firm conviction that this theory would be established.

Surgical removal of cancer tissue immediately after diagnosis leads to recovery only in cancer of the

early stage. It should be emphasized that surgical removal alone cannot bring about cure, and in this
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sense cancer therapy has come to an important turning point. I wish to stress that in the treatment

of cancer be it radiation therapy or surgery the factor of “immunity’’ must be taken into consideration.
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