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Treatment of Gastric Cancer with HUD, an Antigenic

Substance obtained from Patient’s Urine

Momoe Soeda

(I1. Research Institute, Technical Research and Development H.Q., J.D.A)
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Introduction

Although the detection of the early lesion and its immediate resection are the best measures for treat-
ment of gastric cancer, it is well known that the majority of patients thus cured are the carriers of a super-
ficially spreading type of gastric cancer, which tends to grow along the layer of mucous membrane and
not readily to invade the deeper layers of the stomach wall. On the other hand, the usual type belongs
to a deep-penetrating group, which rapidly invades the deeper layers and easily develops metastases to
lymph nodes and the other organs.”” Unfortunately, the detection of the early stage of the latter type is
far more difficult than that of the former type in spite of the fact that the diagnostic technics for detection

of early gastric cancer have remarkably advanced in recent 10 years, For this reason, the over-all detec-
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tion rate of the early gastric cancer is very low even at present, so that the mazjority of even operable patients
cannot be cured because of both too late detection of the primary lesions and unavailability of adequate
measures for inhibition of postoperative recurrence of the disease. Although the insidicus onset of the cli-
nical manifestations may mainly contribute to such late detection, lack of simple and reliable technics
for diagnosis of the early primary lesions may possibly play an important role in failure in the early detec-
tion of the disease.

In any way, the five-year-survival rate of all patients who can receive a radical operation of the pri-
mary tumor is still very low and rarely exceeds the level of 20 per cent®,

Consequently it seems urgent to develop a certain effective means to inhibit metastasis or growth of
cancer cells not cleared by operation. Of course, radiation therapy and anti-cancer chemotherapy have
been extensively tested for many years on their effect to control such Ppostoperative metastasis or growth
of tumor cells, however, it may fairly be said that both measures have almost completely failed in this
purpose up to the present time.

Both measures are known to be highly cytotoxic not only for malignant tumor cells but also for normal
cells of host organs and tissues, especially those of hematopoietic and lymphatic tissues. Such side-effects
are usually evidenced by development of abnormal findings such as lymphopenia, leukopenia, thrombocy-
topenia, reduction in hemoglobin content and hematocrit, dysfunction of the liver, and gastrointestinal
disturvances.

The cells of lymphatic origin, the lymphocytes and plasma cells, are most sensitive to ionizing radia-
tion or cytotoxic chemotherapeutic agents, as it is evident from the early development of a significant reduc-
tion in their count in the peripheral blood. Especially, the plasma cells are well known to be the site of
antibody production and, in addition, these cells have been shown to be related to host resistance against
gastric cancer.? The reduction of the plasma cells due to radiation therapy or chemotherapy may pre-
sumably deteriolate host imraunity against tumor and accelerate active growth of the cancer cells which
have survived the deleterious effect of ionizing radiation or cytotoxic agents.

In our country, a great many patients with gastric cancer are postoperatively treated with various anti-
cancer agents such as Mitomycin C, Endoxan and Toyomycin, but none of these agents could have contri-
buted to a significant improvement in the survival rate of operated patients. Although there may be many
other factors contributory to invariable failure of these agents, their deleterious effect on immunologic com-
petence of host would provide one of the most disadvantageous conditions for control of cancer recurrence.
For this reason, it seems reasonable to consider that an ideal anti-cancer agent in future should exert its
inhibitory effect on malignant tumor cells without causing any deleterious changes in immunologic mecha-
nism of patients,

In an attempt to find an effective means to inhibit postoperative recurrence and thus to achieve a sig-
nificant improvement of the five-year-survival rate in patients with gastric cancer, experimental studies
were performed on both preventive and curative measures for transplantable ascites tumors of animals,
and we came to the conclusion that tumors should be controlled by reinforcement of host anti-tumor im-
munity, because it was experimentally demonstrated that the level of immunity naturally developed in
tumor-bearing animals is too low to inhibit further growth of tumor, but it can artificially be reinforced to
such a level as sufficient to cause damage to tumor cells.® I mmunologic resistance of mice against Ehrlich

ascites tumor can be induced or reinforced by i.p. injection of not only inactivated tumor cells, but also the:
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cell-free supernatant of centrifuged ascites from tumor-bearing rnice. Immunogenic substance responsible
for induction of animal resistance against ascites tumor may possibly be present in such a cell-free inoculum,
Pooled ascites specimens were centrifuged and the supernatant was subjected to a series of chemical pro-
cedures with the yield of a specific fraction which proved fairly effective to afford a significant protection
to mice against i.p. implantation of the original tumor cells. This fraction was obtained in a freeze-dried
form and named EAD (Soeda, 1961).9

A variety of human specimens were tested and it was found that the urine of patients with cancerous
disease almost invariably contains a considerable amount of a substance chemically similar to EAD,
which was chemically extracted and named HUD (Soeda, 1961).9 The urinary content of HUD shows
a great variety according to the conditions of tumor-bearing patients, and it usually shows a rapid
reduction within one week after operation.

It was clinically applied to an intractable case of metastatic ovarian cancer in June, 1965, and we were
much impressed with its excellent effect on regression of metastatic tumors. Almost all metastases com-
pletely disappeared during a course of 3 months after the start of HUD therapy, and the patient was dis-
charged under a quite faborable condition. More than 30 months have passed since she was discharged
and now she is completely well and enjoying the rest of her life.

Since March, 1965, HUD has been applied mainly to patients with gastric cancer for the purpose of
prevention against postoperative recurrence of the disease.

The present report describes an outline of the results of clinical application of HUD to total 16 patients
consisting of 8 radically operated cases of gastric cancer, 5 inoperable or metastatic cases of the same disease,

9 cases of rectal cancer and one case of ovarian cancer, admitted to Tokyo Teishin Hospital, Tokyo.

Experimental observations in relation to clinical application of HUD

1. Artificial reinforcement of animal resistance against ascites tumors.

The majority of mice of ddS strain cannot resist against an i.p. implantation of 102 Ehrlich tumor cells
and die within 2 to 4 weeks as a result of typical ascites tumor. A level of 108 tumor cells kills almost all
mice, so that it may be regarded as an absolutely fatal dose for ordinary mice of this strain. The transplan-
tability of tumor cells is lost by keeping them at 55°C for 30 minutes, however, they still retain antigenic
properties capable of inducing anti-tumor resistance in mice. Thus, a single i.p. inoculation of 10? inacti-
vated tumor cells usually affords protection against a subsequent i.p. implantation of 10* intact tumor cells,
an absolutely intolerable dose for usual animals. If the same vaccination with inactivated cells is repeated
3 or 4 times, once a week, about a half of animals are effectively imraunized to such an extent as resistant
against a challenge implant of 108 tumor cells.® This is also true in the case of Yoshida sarcoma in rats
or Sarcoma-180 in mice.

Besides, a similar enhancement of anti-tumor immunity of animals can be achieved by i.p. vaccination
with an appropriate dose of the tumor-cell-free supernatant of ascites from tumor-bearing animals. Some
antigenic agent responsible for induction of anti-tumor immunity in animals seems likely to be present in
such cell-free ascites. Eventual effect of both vaccines is almost identical with respect to reinforcement of
animal immunity, and thus the mouse can be made insusceptible to an inoculum of 106 Ehrlich ascites
tumor and Sarcoma-180 cells, and the rat to an inoculum of 107 Yoshida sarcoma cells, but further poten-
tiation of animal immunity can hardly be achieved by this procedure.®? ’

2. Anti-tumor activity of the spleen cells of immunized animals
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a) Heterologous spleen cells

Rabbits are immunized by i.v. injection of cells of Ehrlich ascites tumor or Yoshida sarcoma and the
spleens are rernoved to prepare spleen cell suspensions. A single i.p. injection of a dose of 5 x 109 spleen
cells of rabbits immunized against Ehrlich tumor cells proved capable of rescuring about 60%, of mice from
ascites tumor death following i.p. challenge with 106 Ehrlich ascites tumor cells, whereas more than 809,
of rats similarly treated with immunized spleen cells against Yoshida sarcoma did not develop ascites tumor
even when they were challenged with 107 cells of Yoshida sarcoma. A similar effect cannot be recognized
with either non-immunized spleen cells or the sera of immunized rabbits, while the inhibitory activity of
immunized spleen cells can readily be inactivated by application of ultrasonic waves, so that it seems likely
that intact and immunized spleen cells may be essential for exhibition of such anti-tumor activity.”
Almost the same results were shown by Stuart’s experiment with Landschutz ascites tumor of mice.?

b) Homologous spleen cells

The spleen cells of mice or rats with manifest signs of ascites tumor, or those of mice or rats with
experimentally reinforced immunity also have a sirailar anti-tumor activity. Thus, a single i.p. injection
of 5 x 108 spleen cells of such mice can prevent development of Ehrlich ascites tumor in about 60%, of
mice following i.p. implantation of 10¢ tumor cells, while a similar procedure can rescue about 809, of rats
from dleath of ascites tumor due to challenge with 10¢ Yoshicla sarcoma cells.®

In contrast with heterologous spleen cells, the anti-tumor activity of homologous spleen cells seems to
be considerably inferior, however, in view of the facts that it is also readily inactivated by exposure to ultra-
sonic waves and that the sera of immune animals or spleen cells of normal animals do not show such acti-
vity, it seems likely that there exists no fundamental difference in the mechanism by which both types of
cells exert their anti-tumor activity.

Stuart has suggested that anti-tumor activity of spleen cells of immunized rabbits may be due to anti-
body carried by them on their surface of interior which permits them to adhere to tumor cells to cause their
destruction.#? According to this concept, anti-tumor activity of immunized spleen cells from homologous
animals may also be due to antibody carried by them, and reinforcernent of anti-tumor immunity of sus-
ceptible animals induced by vaccination may be due to enhanced immunological comptence of host to
elaborate antibody-carrying celis in the lymphatic organs and tissues.®

8) Significance of EAD for reinforcement of anti-tumor immunity

In 1961, Soeda and Sumiyama reported on the following experimental findings. Ascites was collected
from mice with typical Ehrlich ascites tumor and centrifuged at 4,000 to 20,000 rpm for 30 minutes to obtain
cell-free ascites fluid. An amount of this fluid corresponding to 104 tumor cells was shown enough for
induction of typical ascites tumor in the majority of ddS strain mice, when it was i.p. inoculated into ani-
mals.”  For this reason, it seems highly probable that a certain agent capabe of inducing malignant trans-
formation of host cells may exist in such a tumor-cell-free ascites fluid.  Ascites tumor thus induced was
demonstrated to be serially transplantable with ease, and by cross-challenge experiments it was shown anti-
genically identical with the original ascites tumor.

A dose of cell-free ascites which corresponds to 102 or less could not induce ascites tumor in animals,
but such animals became, within one week, insusceptible to a subsequent implantation of 108 Ehrlich tumor
cells, an absolutely fatal dose for normal mice. This means that a sublethal dose of cell-free ascites given

to animals can effectively induce a significant level of anti-tumor immunity without provoking any signs
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of ascites tumor. By repeated inoculation of this dose, the level of such immunity can gradually be elevated
and the animals may eventually become resistant against i.p. implantation of a dose of 108 turnor cells.

Ascites specimens were collected from mice with manifest signs of ascites tumor and subjected to cen-
trifugation at 4,000 rpm for 30 minutes, and the supernatant was chemically treated to extract an effective
fraction to induce animal immunity against the original ascites tumor (EAD). Of course, it does not pro-
voke ascites tumors in animals, but it still retains its capacity to induce or reinforce anti-tumor immunity
when it is parenterally injected into animals. Three successive injections of a dose of 0.5 mg EAD, once
a week, is usually enough to afford protection to animals against i.p. implantation of a dose levei of 108
tumor cells.

Thus, animal immunity provoked by chemical preparation of cell-free ascites like EAD can serve spe-
cifically to resist the onset of ascites tumor even in highly susceptible animals. Such anti-tumor resistance,
therefore, may not necessarily be due to antibody against tumor cell itself, but it may rather depend upon
a certain antibody produced in response to some agent existing in cell-free ascites, which is responsible for
malignant transformation of host cells as mentioned before. If this agent is inactivated by its specific
antibody, at least its activity to induce malignant transformation will be completely inhibited.

On the other hand, spleen cells of mice immunized with EAD were shown to have a beneficial inhi-
bitory effect upon i.p. implanted Ehrlich tumor cells. This may indicate that such spleen cells may carry
the same antibody as that of spleen cells from mice iramunized with tumor-cell-vaccines.

Taking these facts into consideration, it seems reasonable to consider that the identical principle with
regard to immunization of animals may be contained in both cellular and non-cellular vaccines, which sti-
mulates host to produce a specific antibody against itself when inoculated into animals. Such antibody may
serve not only to destroy tumor cells, but also to inhibit malignant transformation of normal host cells.
Consequently, tumor cell itself is not necessarily required as an useful antigen for induction of antitumor
immunity or for its reinforcement in animals.

In any way, these facts may be expected to implicate some important possibilities in practical applica-
tion of this principle to human cases. EAD is almost non-toxic for animals and can repeatedly be injected
without any danger of injurious side-effects. It can be maintained for fairly a long time in a stable freeze-
dried form and is readily soluble into saline or destilled water. Similar preparation was obtained from
cell-free ascites collected from rates with manifest symptoms of Yoshida sarcoma, which proved capable of
inducing a significant degree of immunity against corresponding tumor in rats. This was also proved to
be the case in Sarcoma-180. Thus, it became clear that although anti-tumor immunity naturally pro-
voked in highly susceptible animals in response to their own turnors may be negligible to counteract tumor
growth, it may artificially be reinforced up to a significant level by vaccination with chemical preparation
like EAD.

4) Therapeutic experiments with Ehrlich solid tumor

To test EAD on its therapeutic effect on tumor growth, a dose of 104 Ehrlich ascitesttumor cells each
was s.c. inoculated into mice to produce solid tumors. In normal mice such tumors rapidly grow and kill
almost all animals within 4 to 8 weeks after tumor cell implantation. In contrast, if repeated s.c. injection
of 0.5 mg EAD each is started within 5 days after tumor cell implantation, the growth of developed tumor
may be suppressed or slowered on the way, and after it has enlarged to a certain size during a course between

2 to 4 weeks after turnor cell implantation it begins to regress and finally disapears or is extruded from the
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skin. Reimplantation of 104 tumor cells at the site where a solid tumor has once regressed invariably fails
to develop a tumor. Reimplantation at the other sites may result information of small solid tumors, how-
ever, they usually regress spontaneously within one week. Similar results were obtained with tumor-cell-
vaccine as noted above.

If'a dose of 0.5 mg EAD each is s.c. inoculated at a random site of the animal skin, 3 to 5 times every
third day, the site may become increasingly resistant unti: it is completely immune against local implanta-
tion of intact tumor cells. At this stage, almost every spot of the skin acquires a higher resistance which
does not allow ready growth of a subcutaneous solid tumor, In general, such animals are also resistant
against i.p. implantation of a dose level of 10¢ tumor cells.

Thus, even growing tumors can be suppressed by repeated injection of proper vaccines if it is started
within the stage when tumor cell masses are not so large. Even in advanced stage of solid tumors repeated
injection of EAD is sometimes successful in complete demarcation of a larger tumor until it is extruded from
surrounding normal tissues. Such animals were reimplanted with 104 turnor cells at the site of healed
scar 6 months thereafter, but no tumor developed at all. This may indicate that local immunity thus in-
duced is not of temporary character, but it may last for fairly a long perfod. It is of much interest that anti-
tumor immunity is first induced locally at the site of vaccination, and then it gradually spreads until it be-
comes more or less systemic, This fact may support the view that anti-tumor immunity may mainly de-
pend upon cellular antibody, not upon humoral antibody. There seems to exist no fundamental difference
in the mechanism by which both prophylactic and therapeutic effects of cellular or non-cellular vaccine
can be exerted. Reinforcement of anti-tumor immunity due to EAD may be responsible for its beneficial
therapeutic activity against tumor.

5) Clinically applicable implications of above experimental findings

a) The reinforcement of animal immunity aga,ins-t ascites tumor was achieved by repeated inccula-
tion of non-cellular vaccines like EAD or YSD. The antigenic activity of such vaccines was shown to be
identical with that of cellular vaccines, and both types of vaccine produced almost the same effect in ani-
mals.

b) Natural anti-tumor immunity induced in susceptible animals is almost negligible in relation to
inhibition of the growth of their tumors, but if it is reinfroced by the use of proper vaccines, it may suffi-
ciently serve to interrupt or to suppress the growth of their tumors. This fact may indicate an important
role of anti-tumor immunity in control of tumor growth even in highly susceptible animals. As a result,
host immunity against tumor should be reinforced as high as possible to eliminate the source of malignant
tumors.

c) It seems certain that there exists a certain upper limit in the extent of artificial reinforcement of
anti-tumor immunity of animals, so that it seems better to start vaccination during the early stage of tumor
growth, or within the stage when the number of tumor cells is still not so large,

According to these implications, it seems reasonable to consider that whatever anti-cancer therapeutic
means we select, we should not apply any measures which may cause an injurious effect on irnmunological
mechanism of host against cancer. Even if such measures may apparently induce a dramatic therapeutic
effect on cancer lesions, their cytotoxic effect on host cells with capacity to produce antibody may simulta-
neously lower the host resistance which leads to an active growth of cancer cells remained resistant against

the damage due to their anti-cancer activity. This will probably explain the mechanism of eventual
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failures in postoperative treatment with X-ray irradiation or various anti-tumor drugs. Host immunity
against cancer should, therefore, be rather reinforced as far as possible, especially within the early stage of
growth or immediately after total resection of the primary tumors.

In an attempt to obtain a proper immunogenic substance for reinforcement of human anticancer
immunity, various human specimens were subjected to a series of chemical procedures to extract a subs-
tance similar to EAD obtained from mice ascites.

First, specimens of cancer tissue removed by operation were homogenized and extracted with saline,
which was then centrifuged at 3,000 rpm for 30 minutes. The supernatant was extracted with almost the
same chemical procedures as those applied to mice ascites. Second, the supernatant of peritoneal exudate
accompanying peritonitis carcinomatosa was also employed for this purpose, but both specimens were
shown inadequate to yield an EAD-like substance because of a high content of protein and other unrelated.
impurities which caused many difficulties in performance of chemical treatment.

On the other hand, the urine of patients with cancerous disease was demonstrated to contain a signi-
ficant amount of EAD-like substance readily extractable with chemical techniques as used for animal spe-
cimens. This was named HUD (1961). The urinary content of HUD is usﬁally maintained at a higher
level in patients with overt cancer, but it rapidly reduces to an almost negligible level within one week
after total resection of the prirary tumor. On postoperative recurrence, its content increases again and
reaches a high level in the later stage of the disease. In view of these facts, it seerns likely that HUD may
be related to cancer tissues within the body or their cellular constituents.

It is almost non-toxic for animals and its i.p. LDy, for individual mice of ddS strain is approximately
2,000 mg/Kg. Intraperitoneal injection of a dose of 1.0 mg HUD into individual mice, 3 times every third
day, usually causes the enlargement of the spleen with an increase of the cell count to a level 2 to 3 times as
high as the normal range of level, which well resembles the picture in mice similarly treated with EAD.

6) Clinical application of HUD

HUD was first applied to fairly advanced, inoperable cases of gastric and ovarian cancer to test on it
activity to induce reinforcement of human anticancer immunity. Of course, it was very difficult to reaso-
nably appreciate its effectiveness in these intractable cases, however, in 1965 it was clearly demonstrated
in a patient with ovarian cancer that a sufficient degree of reinforcement of anticancer immunity can be
achieved by repeated injection of HUD.

A fernale, 67 years of age, was diagnosed as affected by a malignant tumor of the left ovary on May
3rd, 1963. Surgical resection of the affected ovary was immediately performed, but radical resection was
not feasible because of invasive lesions in the surroundig tissues and of lymph node metastases. The pri-
mary tumor was histologically diagnosed as ““Adenocarcinoma cvarii”, and the operation was followed by
Co-60 irradiation with total 5000 r in dose. About 3 months after operation a tumor developed under the
abdominal skin near the nabel, which was resected and histologically proved to be due to metastasis from
the original ovarian carcinoma. The local area was again irradiated with Co-60, 7200 r in dose, but about
4 months later another metastatic tumor developed under the abdominal skin near the first metastatic tu-
mor, and since then similar tumors appeared, one after another, in the wide regions of the abdomen.
In spite of the third trial of Co-60 therapy, the abdominal wall was more and more indurated to reveal an
armor-like appearance. Then metastasis occurred to the right axillary lymph node which enlarged up
to the size of a pigion’s egg. At this stage, HUD therapy was started. Daily administration of 100 mg

.
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of HUD, prepared from patient’s urine, was done for 91 consecutive days, by which the tumors in the right
axilla began to regress about 40 days after the start of therapy and almost corpletely disappeared by the
end of therapy. Almost in parallel with this, the indurated abdominal wall began to soften and returned
to normal during a period of 4 months. Besides these, a remarkable tendency to develop frequent metas-
tases which had never been controlled by both radiological and surgical measures was completely subsided
after the start of HUD therapy. About 33 months have passed now since HUD therapy was initiated, and
she is now completely well and enjoying the rest of her life. The patient is now 72 years old.

By this clinical course, it was clearly shown that repeated administration of HUD being capable of
inducing elevation of human anticancer immunity to such a Jevel as sufficient to cause damage to their own
cancer cells. Complete control by HUD therapy of a remarkable tendency to develop metsatasis may
strongly suggest that sufficient immunity for suppression of tumor growth has been established by this
method and maintained for fairly a long period. These results are regarded as almost identical with those
of EAD therapy of s.c. solid tumors produced in mice by s.c. implantation of Ehrlich ascites tumor cells,
It is also evident from this human case that anticancer immunity naturally induced in tumor-bearing pa-
tients seems almost negligible in respect to suppression of their own tumors, but it may artificially be rein-
forced up to a level which is sufficient not only for inhibition of tumor growth, but also for destruction of
actively growing cancer cells.

In spite of such an excellent response in this ovarian cancer, FHIUD therapy could not induce an inhi-
bitory effect upon actively growing cells in inoperable or recurrent cases of gastric cancer. This failure may
be due to an unbalance between the level of host immunity attainable by HUD therapy and the magnitude
of cancer cell population in such advanced cases. In animal experiments, it was also shown that there
exists a certain upper limit in artificial reinforcement of animal immunity against tumor, which is almost
impossible to overcome. For this reason, it is reasonable to start HUD therapy as early as possible while
the number of cancer cells is still small or immediately after total resection of the primary tumors. This

is the reason why we have tested HUD on its control effect upon postoperative recurrence of gastric cancer.

Clinical Results of HUD Therapy

As noted above, HUD therapy may be expected to exhibit its most beneficial activity when the number
of cancer cells is fairly small. The early stage of gastric cancer may certainly provide one of such circurmns-
tances, but its postoperative prognosis is well known to be far more favorable than. that of more advanced
stages, and it does not need nay additional treatment after operation. Besides this, a period immediately
after total resection of the primary cancer lesion may provide another suitable condition for commencement
of HUD therapy, because the majority of cancer cells are expected to be removed by operation. Except
for that of rare cases of early gastric cancer, the postoperative prognosis of patients, whose primary lesion
have been totally resected, is usually very poor because of an unusually high rate of recurrent attack of the
disease. It may fairly be said that at present more than 80 per cent of even operable patients with gastric
cancer cannot be cured because of unavailability of suitable measures for complete suppression of posto-
perative recurrence originating from a small population of cancer cells remained after operation. Conseq-
uently, if HUD therapy is effective in suppressing such recurrence, it would provide one of the most pro-
mising measures remarkably to improve the curability of patients with at least operable gastric cancer.

As itis evident from the above case of ovarian cancer, 2 satisfactory reinforcement of anticancer immu-
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nity may possibly be induced in cases of gastric cancer, however, a fairly long period may be required until
such a level of immunity can be achieved. HUD therapy, therefore, should be started immediately after
operation and continued for at least 40 days. However, from practical standpoint, it is difficult to continue
this therapy for more than one month, because patients usuaily do not stay in hospital so long after opera-
tion.

I presented here an outline of the clinical results of a group of 8 patients whose primary gastric lesions
were radically operated, and of another group of 8 patients consisted of 5 cases of inoperable gastric cancer,
2 cases of operated rectal cancer and one case of ovarian cancer with metastasis. Among 5 cases of gastric
cancer there were 3 cases whose lesions were subtotally resected, while the other 2 cases were entirely ino-
perable. Two cases of rectal cancer were treated with Co-60 irradiation following subtotal resection of
the primary lesions. The clinical course of the patient with ovarian cancer was already mentioned in the

previous paragraph.

Patients with gastric cancer, in whom the primary lesions were totally resected
Total 8 cases were treated with auto-HUD starting immediately after operaion. Except for No. 8§
case, HUD was prepared from the urine collected shoitly before operation, and its daily dose of 60 to 150
mg was i.m. injected for 26 to 48 days. According to Borrmann’s classification, 5 cases were typed as
III. grade, 2 cases as II. grade, while only one case was of early stage. On operation lymph node metas-

tases were recognized in 7 out of 8 cases (Table 1).

Table 1. Patients with gastric cancer, whose primary lesions were radically operated

No. of patients 1. 2 3. 4, 5. 6. i 8.
Fatient A.S. T.T. S.S. T.A. S.T. T.I. T.A. H.N.
Sex Male Female Female Female Female Female Male Male
Age 25 63 41 46 58 59 61 59
Date of opera- 153: 10,3, 30.3, 22,4, 4,5, 14,5, 3,6, 25,6,
tion 1965 1965 1965 1965 1965 1965 1965 1965
Size of the pri-

meary lesion, the more

longer diameter than 8 2 6-7 2-3 7 2-3 2 45
in cm

Lymph node meta-

stasis Pos. Neg. Pos. Pos. Pos. Pos. Pos. Pos.
Borrmann’s type

of 111 I 111 11 11T 111 111 11
Period from ope- Died
ration to date, 36+ 35 35 34 34 33 33 after
in month 24
Alive or dead Alive Alive Alive Alive Alive Alive Alive Dead
Recurrence No No No No No No No Yes
Metastasis No No No No No No No Yes
Total dose of

HUD, in gm 2.33 7.12 2.20 1.63 2.28 2.80 2.10 1.20
Daily doseof

HUD, in mg 90 150 60-70 60-70 50-70 60-80 6070 40

*The above table indicates the states as of February 20th, 1968.

As shown in Table 1, a case (No. 8) developed recurrence about 20 months after operation and died
about 4 months thereafter.

This was an exceptional case, because his HUD was prepared from his postoperative urine with an
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insufficient yield for therapeutic purpose. Thus only 1.2 gm of HUD was used for this case, which was the
least in our series.

With an exception of No. 8 case, all of 7 cases have been completely well for 33 to 36 months after ope-
ration and now they are participating in their almost full activities without any signs of recurrence.

According to Yamagata’s statistical review, the 3-year-survival rate of operated patients with gastric
cancer whose primary lesions had invaded the serous membrane of the stomach wall with lymph node me-
tastasis was 40.4 per cent (84/208), which means that more than half were dead within 3 years.? Although
the number of patients is too small, the fact that all of 5 cases in our series, whose lesions were typed as
Borrmann’s IIT type with lymph node metastasis, have survived for more than 33 months with no signs of
recurrence may indicate that at least we cannot ignore a certain beneficial effect of HUD on inhibition of
postoperative recurrence of gastric cancer.

1 have presented here only 8 cases, in which more than 33 months have passed since operation was
performed. Besides these cases, however, more than 10 cases have been similarly treated with similar bene-
ficial results, but only 16 to 22 months have passed now since opertiona was performed. With regard to
the presented cases, careful follow-up study should be continued for further several years, however, it seems
likely from their clinical results up to date that HUD therapy may also induce reinforcement of host ira-
munity even in the cases of gastiic cancer, and that if it is started immediately after total resection of the
primary gastric lesions, anticancer immunity sufficiently to inhibit an active growth of remained cancer
cells may be established in host and thus suppress the occurrence of postoperative recidiv of the disease.

For these cases no other therapy was done after operation. In particular, radiation therapy or medi-
cation of anticancer drugs was avoided as contraindicated, taking their injurious effects on host immunity
into consideration. Consequently, it may fairly be said that the favorable results in this series may exclu-

sively be due to the effect of HUD therapy.

Patients with rectal or ovalian cancer

Only 2 cases of rectal cancer and one case of ovarian cancer were post-operatively treated with HUD.
‘With regard to the case of ovarian cancer, a brief description of her clinical course following operation was
previously given in the paragraph of “Clinical application of HUD”. By this instance it was clearly shown
that HUD certainly has an activity to reinforce human anticancer immunity from a negligible level to a
satisfactorily high level to induce damage of their growing tumors. It was also shown that such reinforced
immunity may be maintained for fairly a long period, since spontanecus regression of metastatic tumors
still went on after completion of HUD therapy, and no more metastasis have occurred for past 33 months.

With regard to rectal cancer cases, both were fairly advanced cases with lymph node involvement,
and in addition they were treated with Co-60 irradiation not only immediately after operation, but also
periodically for more than one year. One patient is now completely well and enjoying his retired life,
but another case developed metastasis to the brain about 22 months after operation and died shortly there-
after. About 34 months have passed now since the former case was operated, without showing any signs

of metastasis or recurrence of the disease (Table 2).

Patients with gastric cancer, inoperable, recurrent or subtotally resected
Of course, these cases did not appear, from the beginning, to be suitable for HUD therapy. Among

these cases, there were 2 cases in which recidiv had occurred about 16 months after total resection of the
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Table 2. Patients with inoperable or recurrent gastric cancer and those with rectal or ovarian cancer

No. of patients 9. 10. 11. 12. 13. 14, 15, 16.

Patients O.H. T.T. M.M. E.E. S.N. M.M. F.K, K.A.

Sex Male Male Female Male Female  Female  Male Male

Age 65 66 68 63 54 33 66 34

Meta- Meta- Recur- Recur- Inoper-  Inoper-

Rectal Rectal static static rent rent able able

Diagnosis case of  case of case of case of case of case of
cancer cancer ovarian  gasfric gastric gastric gastric gastric

cancer cancer cancer cancer cancer cancer

Date of opera- 15,4, 30,4, 3,5 29,5, 13,11, 6,11 Inoper-  Inoper-

tion 1965 1965 1963 1964 1963 1963 able ahle
Subto- Subto- Subto-

Operation tal tal Total tal Total Total

Lymph node meta-

stasis on Pos. Pos. Pos. Pos. Pos. Pos. Pos. Pos.

operation

Period from ope- Died Died Died Died

ration to date, 34 after 57 after after after

in month 24 9 24 19

Period between

operation and Already Already  Already

onset of meta- 20 4 16 16

stasis, in present present  present

month

Recurrence after Already  Already  Already

HUD therapy No Yes No present present  present

Alive or dead Alive Dead Alive Dead Dead Dead Deacd Dead

‘Total dose of

HUD, in gm 6.64 5.00 9.12 5.59 4.82 4.41 5.70 3.40

Daily dose of

HUD, in mg 70-90 60-70 100 140 50-60 80-90 150-160  150-170

primafy gastric lesion.  One patient was a female, 54 years of age. About 16 months after operation she
‘became aware of gradual swelling of the abdomen which was accompanied by frequent vomiting and dif
ficulty in dietary passage. One month later she was again admitted and treated with i.m. administration
of a daily dose of 50 mg of HUD, twice a week, for 16 weeks. By this therapy abdominal swelling much
reduced, vomiting was gradually subsided and the dietary passage became much easier, so the patient was
discharged, but 3 months later the abdomen again began to swell and her general weakness increasingly
advanced and died shortly thereafter (Table 2).

Another case was a female, 33 years of age. Abdominal swelling began to occur about 16 months
after total resection of the primary gastric lesion. She was admitted to the hospital and treated with daily
administration of a dose of 90 mg HUD for 46 days, but her clinical condition did not appear to be appre-
«ciably improved and she died 4 months after the onset of abdominal swelling (Table 2).

Besides these cases, there were 2 inoperable cases of gastric cancer, - When they were admitted to the
hospital, their lesions had far advanced and metastasis was recognized in the wide range of the abdorner.
‘HUD therapy was started at once, but almost no effect was recognized (Table 2).

There was another case in which subtotal resection was indicated. Metastasis had occurred to the
‘wide range of lymph nodes and the mesenterium, peritoneum and liver had been disseminated by metasta-
‘tic tumors when operation was performed. About 2 months after operation HUD therapy was started and
-a daily dose of 140 mg HUD was given, twice a week, for 2 months, but almost no beneficial effect was

_ recognized (Table 2).
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Thus, HUD therapy does not seem to exert a beneficial inhibitory effect upon inoperable or recurrent
cancer growth. Insome cases, however, an apparent improvement of clinical manifestations was tempora-
rily observed in the course of HUD therapy, so that more early start and more long continuation of HUD
therapy may probably be necessary to achieve a better result in these advanced gastric cancer. In any
way, this failure may be due to difficulty in reinforcement of host immunity to such an extent as enough for

destruction of so many cancer cells growing within these advanced cases.

Discussion and Summary

In order to improve the curability of patients with gastric cancer, it is extremely urgent to develop
an effective mesure to eradicate remaining cancer cells following operation and thus to avoid the danger of
postoperative recurrence of the disease. Of course, radiation therapy and anticancer chemotherapy have
been extensively tested on such effectiveness, but it may fairly be said that both measures have failed to gain
this purpose. Both measures are well known to be highly toxic for maan, so their clinical application should
by controlled by certain strict criteria. The anti-tumor effects of beth measures are by no means exerted
on cancer cells alonie, but they cause more or less severe damage to host organs and tissues which results in
development of a variety of undesirable side-effects. In particular, immunological competence of host
may be severely injured by either of both measures, because the plasma cells which are known to be the
site of antibody production are most sensitive to deleterious effect of both measures.

With regard to an important role of plasma cells in human anticancer resistance, the report of Urabe
etal.? may deserve a special attention. They have studied on a correlation between histological charac-
teristics of the primary lesions of gastric cancer and the 5-year-survival rate of patients after operation, and
reported that the 5-year-survival rate of hosts, whose specimens had revealed the histological characteristics
that the plasma cells were predominantly found among interstitial cell elements and the affected areas by
cancer cell invasion were entirely surrounded by numerous plasma cells, was more than 5 times as high as
that of hosts without such histological pictures. On the other hand, predominant infiltrafion of lyrapho-
cytes or neutrophils into interstitial spacings was shown to bear no favorable relation to the survival rate of
hosts.

Thus in total 30 cases, whose cancer specimens had revealed a complete enclosure of the affected
areas by numerous plasma cells, the 5-year-survival rate was 66.7 per cent, whereas in total 40 cases
without such histological pictures it was only 13.3 per cent. Besides these, there were 28 cases whose
specimens had revealed an intermediate histological pictures, namely the affected areas had been only
incompletely or locsely surrounded by not so many plasma cells. The 5-year-survival rate of these cases
was 24.3 per cent.

In view of these facts, it seems likely that the postoperative prognosis of patients may depend upon their
immunological competence to produce and mobilize immunized plasma cells around the sites where cancer
growths occur, and the higher the competence of hosts the more plasma cells with antibody may be pro-
duced which permits a ready enclosure of invasive lesions with numerous plasma cells.

Such possibility was also suggested by experimental findings with animal transplantable ascites tumots.
Spleen cell suspension of the rabbit immunized with tumor cells contains numerous lymphoid cells which
being supposed to carry anti-tumor antibody on their surface or interior. Intraperitoneal inoculation

of this suspension into animais proved capable of inhibiting the development of ascites tumors due to i.p.
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implantation of ascites tumor cells. Homologous spleen cells also proved to be similarly effective to coun-
teract the development of ascites tumors. These facts may suggest that even in highly susceptible animals
they conteract an active growth of ascites tumors with their immunological competence to produce immu-
nized lymphoid cells and mobilize them to the sites where tumor growth occurs. If we experimentally sti-
mulate immunological mechanism of animals with proper antigens, their capacity to counteract tumor
growth may be reinforced to such a level as sufficient to survive i.p. inoculation of a tumor cell dose intoler-
able for untreated animals. This was experimentally demonstrated in mice immunized with EAD. The
animals were shown to become insusceptible to i.p. implantation of an amount of tumor cells 10% to 10¢
times as large as a minimal transplantable dose for untreted animals. Ifit is also true in the case of human
cancer, the immunological competence of patients should be considered as essential for natural defence
force of host against cancer and, with every effort, it should be reinforced as far as possible by suitable mea-
sures to counteract cancer cell invasion.

HUD therapy was devised and tested along this line, and its effectiveness to induce such reinforceraent
of human immunity was clinically demonstrated in an intractable case of ovarian cancer as described above.
Whether it also proves to be the case in gastric cancer is not clear at present, but if it proves to be the case,
it would provide one of the most reasonable measures at least for postoperative treatment of gastric cancer,
because the magnitude of cancer cell population may possibly be very small at this stage. Thus, HUD
therapy has been tested mainly on its inhibitory effect on pestoperative recidiv in patients whose primary
lesions had been radically operated. During a period between March and June, 1965, total 8 patients
were treated with HUD immediately after operation. In 5 cases in this group, the primary lesions were
found to invade the serous membrane of the stomach wall and to be accompanied by lymph node involve-
ment when operation was performed. In general, the postoperative prognosis of this group of patients has
been very poor, and the 3-year-survival rate has been referred to as low as less than 40 per cent. About
3 years have passed now since the first case was operated, and 7 out of 8 patients are completely well and
participating in almost full activities without any signs of recurrence. In particular, 5 cases described
above have been quite well for about 3 years to date and even now they are completely free from any signs
indicating recurrence of the disease.

In view of these facts, it seems likely that HUD therapy may be apparently effective to suppress post-
operative recurrence of gastric cancer and that such effect may presumahbly be due to its antigenic property
to induce reinforcement of host immunity against cancer.

Although follow-up studies of these 7 cases should be continued for further several years, the results
obtained up to date may be, at least, superior to those acieved by postoperative therapy with radiation or
anticancer drugs.

On the other hand, HUD therapy has failed in treatment of inoperable or recurrent cases of gastric
cancer, the probable reasons for which were discussed before. In any way, the reinforced immunity by
HUD therapy appears to be incapable of getting to a level which sufficiently gives rise to destruction of so
many cancer cells growing in such patients.

This is an intermediate report on the results of clinical application of HUD to total 16 patients.

Survived patientsh sould be periodically examined for further several years, on which will be reported some

other day.
— 67 —



1278

HAEFRMERYEHEE H28% o5

Acknowledgement
The author wishes to thank Dr, K. Kamiko, Director of II. Research Institute, J.D.A., for his interest

and aid in this work, and also Dr. T. Kitahara, Chief of the Surgical Division of Tokyo Teishin Hospital,

Tokyo, for his kind cooperation in clinical test of HUD.

1)
2)

3)
4)

5)

6)
7

8)

9)

References

Inokuchi K. and Furusawa M.: Jap. Med. J., No, 2211, 3-9, 1965.

Urabe M., Yamamoto K., Takano R., Takemori S. znd Miura S.: Relation of the Interstitial Reaction of Gast-
ric Cancer to the Follow-up Results after the Radical Operation. Jap. J. Cancer Clinics, 10: 791-799, 1964,
Yamagata S.: Diagnostics of the early gastric cancer. Jap. J. Cancer Clinics, 10: 370-374, 1964.

Stuart A.E.: The Cytotoxic Effect of Heterologous Immunized Spleen Cells. III. International Congress of
Chemotherapy, 2: 1014-1023, 1963.

Soeda M. and Sumiyama, H.: Studies on Carcinogenic Agent of Ehrlich Ascites Tumor. Toho Med. J.,
8: 1600-1609, 1961.

Soeda M.: Studies on Immunity against Ehrlich Ascites Tumor. Nat. Def. Med. J. 13: 432-435, 1966.

Soeda M.: Studies on Inhibitory Effect of Immunized Spleen Cells on Tumor Growth Nat. Def. Med. J.,
13: 539-534, 1966.

Soeda M.: Studies on Inhibitory Effect of Homologous Spleen Cells immunized against Ehrlich Ascites Tumor
or Yoshida Sarcoma. Nat. Def. Med. J., 13: 550-560, 1966.

Soeda M.: Studies on Antitumor Activity of Soedomycin, a New Antitumor Agent. Nat. Def. Med. J., 14:
1-6, 1967.

— 68 —



