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ABSTRACT

Background: Amanita phalloides (Amanita) contains amanitin, inhibiting RNA polymerase II.
Partial inhibition with amanitin influences tumor cell - but not normal cell - activity. Patients treated
with Amanita often gain a stable disease state without further tumor growth.

Aim: Several therapies for prostate cancer are in use so far. This study evaluates the
implementation of the Amanita therapy into the therapeutic regimen of today.

Methods: 38 Patients with diagnosed prostate cancer were treated with Amanita alone. Prostate
specific antigen (PSA) was used as a parameter for tumor cell growth. Data about previous
therapies like anti androgen treatment, prostatectomy, chemotherapy or radiation and progression
state of the disease were collected, and relationships analyzed.

Results: Some patients could be stabilized with Amanita, evidenced by previously increasing PSA
that did not increase for at least six months during Amanita therapy. In some patients PSA levels
further increased despite Amanita therapy indicating immediate therapy resistance. Analyses
revealed that successful Amanita therapy is strongly associated with beginning therapy early, while
progressive disease states are often resistant to Amanita (p-value 0,005). Correlation between
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or prostatectomy can be applied at later stages.

tumor specific pre-treatments and Amanita therapy resistance is significant: all patients without
pre-treatment could be stabilized with Amanita (p-value 0,007).

Conclusions: Amanita therapy can reduce tumor growth best in patients without previous
treatments, and was most effective in patients without tumor progression. Therefore Amanita
should be used first as a tumor specific therapy. Anti androgen treatment, chemotherapy, radiation

Keywords: Amanita phalloides; prostate cancer; new tumor therapy strategy.

1. INTRODUCTION

A tumor can develop in any tissue, including the
prostate. Different kinds of growth activity and
metastasizing activity occur, depending on the
origin of proliferation. A slow growing benign
prostate cancer can persist without symptoms,
while an aggressive malignant tumor may cause
difficulty in urinating, problems with sexuality,
including erectile dysfunction and pain. Prostate
cancer tends to develop in men over the age of
fifty. It is the most prevalent type of cancer in
men. Diagnosis may be indicated by symptoms,
physical examination, PSA screening, or
biopsy.

Currently therapy starts at a PSA level of 10
ng/ml. Prostate cancer is influenced by
androgens. Most often anti androgen treatments
are applied first with variant drugs, or
combinations of drugs. 5 alpha-reductase
inhibitors are used with variable success since
the 1990s [1,2,3]. A maximal androgen blockade
is frequently used today [4]. This treatment is
accompanied by severe side effects. Despite the
maximal blockade resistance will eventually
occur, requiring new treatment options [5,6].
After the appearance of resistant cells, identified
by increasing PSA levels, chemotherapy or
radiation is applied. Diverse immune therapies
are in evaluation also.

In a genetic and molecular study with tumor
forming Drosophila melanogaster, four classes of
genes involved in tumor formation could be
distinguished. Proliferative genes disrupt cell
cycle control, and one single proliferative
mutation is sufficient for tumor formation [7,
Review]. Mutations in oncogenes and tumor-
suppressor genes are secondary events and
exert their effects by destabilization of the
differentiation pattern of the cells. In tumor cells,
usually a proliferative gene mutation allows
replication immediately after mitosis. This forces
the cell to divide: An onset of replication leads
the cell through a short gap phase and into
mitosis again. No molecular point of attack

against tumor growth has been identified in this
class of genes. The central potential targets for
therapeutic intervention are switch genes. These
genes can switch the tumor growth ON or OFF.
In tumor cells the switch genes are over-
expressed [8]. This switches the growth of
tumors to ON. All switch genes belong to the
class of HOX genes, and use an enzyme for their
action: RNA Polymerasell (RNAP). If the switch
genes are over expressed, RNAP is used to full
extent, creating a bottleneck for tumor growth.
The extract of Amanita contains (alpha)-amanitin,
among other active peptides, that lead amanitin
into the cellular nucleus, where RNAP works [9,
10]. The phallotoxin volva is a membrane
protein, leading amanitin into the cell. Other
phallotoxins, amatoxins or virotoxins interact with
cellular functions, stimulate polymerizations or
stabilize at the level of actin. One molecule of
amanitin binds to one molecule of RNAP and
destroys its function completely. RNAP in
somatic cells has lower levels of activity.
Inhibition of 50% of RNAP has no effect on
normal cells, but inhibits tumor growth of cells.
These tumor cells can be recognized by the
immune system and digested. Through this
approach it is possible to stabilize the disease
state for years.

The treatment with Amanita is monitored with a
tumor marker. Amanita inhibits tumor growth of
cells, therefore the level of the tumor marker
should not further increase. Prostate cancer
growth can be monitored with PSA. Increasing
PSA reflects an increasing number of cells.
Patients with prostate cancer have been treated
successfully for years with Amanita, which
stabilized PSA levels, halting both, progression
and symptoms [11]. After years of therapy,
higher doses of the drug were necessary for
stabilization. To overcome resistance, intervals
with other therapies were able to re-establish
sensitivity to the drug [12]. Here a clinical study
with prostate cancer patients is presented. At
various stages, patients were treated exclusively
with Amanita. The results were summarized and
statistically evaluated.
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2. METHODS

Amanita phalloides is used since 300 years, the
classical indication is fear of death. In molecular
sense Amanita was newly interpreted to be able
to inhibit specifically the growth of tumor cells.
After a complete anamnesis the patients were
treated with Amanita phalloides (zert. Riede) D2
[Herbamed AG, CH], at an average dose of 4 x
10 drops per day, resulting in an average uptake
of 50 ml per month. The daily dose contains 50
molecules of amanitin per cell. With 100 ml of
this drug, about 50% of all RNAP molecules in all
cells are inhibited. Degradation of the drug is
unknown. Amanita breaks the activity of the
tumor cells without affecting somatic cells.
Usually no side effects occur in patients with
small tumors. In patients with large tumors, the
therapy can cause pain, due to the degradation
of tumor cells. In those cases the dose is
reduced to an amount where the pain is
minimized by a maximal possible degradation.
Degradation of cells is monitored with lactate
dehydrogenase levels in serum. Monitoring of
PSA and lactate dehydrogenase regularly shows
the optimal minimal dose for stabilization of the
disease.

Amanita can be used to inhibit growth of all type
of tumors. Successful treatments of Mammary-
carcinoma, thyroid cancer, colon cancer or B cell
carcinoma have been described [7]. Monitoring is
necessary to optimize the dosage and to avoid
resistance development. Amanita should not be
applied without a diagnosed tumor, otherwise a
later appearing tumor could develop resistance
against the drug. In a molecular sense Amanita
has been found to be able to specifically inhibit
the growth of tumor cells [7]. In all patients, in
addition to Amanita as the only tumor specific
drug, the oral uptake of essential fatty acids and
dermal application of Zinc salve was indicated.
Essential fatty acids enhance the fluidity of
cellular membranes, and decrease the risk of
autoimmunity. For monitoring of the therapy, the
regular measurement of PSA was performed.
The minimal follow up was for 6 months. Therapy
details have been reported [11,12].

3. RESULTS

Out of 69 patients with prostate cancer, 31 were
excluded from this study because of missing
information and non-compliance. Most frequently
they used the Amanita therapy only for a few
weeks. 38 patients were selected that used the
Amanita therapy for at least six months.
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The patients were classified into two categories,
first those with a positive response to the
Amanita therapy consisted of a previously
increasing PSA that was stabilized due to the
drug. Each patient was categorized with regard
to age, metastases, pre-treatments and familial
risk as outlined in Table 1.

The second class of patients was composed of
weak therapy responders consisting of an
increasing PSA that was not stabilized by
Amanita. These patients were ordered into the
same categories as outlined in Table 1.

Data was limited in many categories and did not
allow statistical evaluation. Therefore in most
cases only tendencies are described. Three
categories characterized a high imbalance
between the Amanita responders and Amanita
non responders: Responders consisted of:

- 100% of patients without any tumor specific
pre-treatment

- 84 % of patients without metastases

- 71 % of patients without anti androgen pre-
treatment.

To evaluate the significance of these
relationships, the Pearson Chi-Square was
utilized (Table 2). The correlation between
absence of metastases and response to Amanita
resulted in a high Pearson score (10,795, p-value
0,005). Response to Amanita was also correlated
in patients without any tumor specific pre-
treatment (Pearson score = 9,871, p-value
0,007). Resistance to Amanita in patients with
anti androgen pre-treatment was high but not
significantly correlated with response to Amanita
treatment (Pearson score = 3,527, p-value
0,171). Response to Amanita also correlated
elder age and lower Gleason score. There was
no correlation with familial risk.

4. DISCUSSION

Significantly all patients without tumor specific
pre-treatment could be stabilized with Amanita.
Consequently  pre-treatment can  cause
immediate resistance to Amanita. How can this
be understood?

The natural standard mutation rate occurs at a
rate of 1:10°. Without selective pressure, most of
these mutations remain without consequence, no
advantage or disadvantage for the cell exists.
Due to a selective pressure some of these
mutations can cause resistance, the cell has an
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advantage with this mutation and overgrows the
cells without mutation. With this overgrowth,
resistance to a selective pressure from anti
androgens can occur within weeks. This is
usually the case when using a single anti
androgenic drug (example in [12]).

A maximal androgen blockade using non
steroidal anti androgen plus medical or surgical
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different biochemical targets in androgen
metabolism. This induces a high selective
pressure for cellular resistance, which occurs
after several years [13].

Figs. 1 to 4 illustrate several situations in
different therapy strategies. A mutation, that
naturally occurs, will not have an advantage, if no
selective pressure is present. Therefore, the cell

castration, blocks hormone production at with the mutation has no advantage, and will not
Table 1. Data
No. of Patients 1) Responders 2) Non Responders 3) Mean 4)
Data used from 38 22 16 58%
Age below 50 5) 3 2 1 67%
Age 50-59 8 4 4 50%
Age 60-69 17 9 8 53%
Age above 69 11 8 3 73%
No metastasis 19 16 3 84%
Metastases 19 6 13 32%
Gleason 6-7 8 6 2 75%
Gleason 8-9 6 3 3 50%
No pre-treatment 10 10 0 100%
Pre-treatments 28 12 16 43%
After radiation 6 1 5 17%
After chemotherapy 5 1 4 20%
After prostatectomy 13 7 6 54%
After anti androgen 17 7 10 41%
No anti androgen 21 15 6 71%
Familial risk 17 8 9 47%
No familial risk 4 3 1 75%

1) 31 patients were excluded because of lack of information. Given are the number of patients fulfilling the criteria
2) Patients that showed an increasing PSA before the Amanita therapy and a stable PSA during at least 6
months under Amanita therapy. 3) Patients that showed an increasing PSA before the Amanita therapy and an
increasing PSA during Amanita therapy. 4) Given is % of stable patients fulfilling the criteria. 5) Age of patient at
beginning of Amanita therapy

Table 2. Relationship

Responders Non Responders
Metastases SUM
No 16 3 19
Yes 6 13 19
SUM 22 16 38
Pearson Chi-Square 1) 10.795 very significant
All tumor specific therapies
No 10 0 10
Yes 12 16 28
SUM 22 16 38
Pearson Chi-Square 9.871 very significant
Anti androgen therapies
No 15 6 21
Yes 7 10 17
SUM 22 16 38
Pearson Chi-Square 3.527 not significant

1. Pearson Chi-Square in excess of the critical value 3,841 show significant relationship between parameters.
Explanations in the Text
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overgrow the cells without mutation (Fig. 1). If a
weak selective pressure is present, a natural
mutation can lead to resistance. In this case, the
mutant cell has a small advantage over non
mutant cells, and will slowly overgrow them. If
the mutant cell finds a way to overcome a high
selective pressure, the advantage over the cells
without mutation is high and overgrowth is fast.

Fig. 2 indicates a therapy avoiding resistance. A
therapy inducing weak selective pressure leads
to resistance. In a period with no selective
pressure, the mutant cells have no further
advantage over the non mutant cells. This might
lead to overgrowth of the cells without mutation.
Furthermore, a high selective pressure induces
faster resistance development. In the following
interval without selective pressure the cells with
the mutation causing resistance cannot vanish
completely.

Fig. 3 shows the situation of an ideal therapy.
Two drugs, acting at different biochemical
targets, each sufficient to hinder disease
progression are used in alternating intervals.
With drug 1 a light selective pressure leads to a
slow resistance appearance. After this is
measurable, the drug 1 is replaced by drug 2. By
applying a low selective pressure by drug 2, the
resistance to drug 1 can vanish. Alternating
intervals can keep the disease stable for a long
time.

Fig. 4 shows how to induce resistances. With
several drugs given simultaneously, resistances
appear that are difficult to overcome with
alternative therapy strategies. This is seen in
Amanita non responders: pre-treatments already
lead to resistance against other drugs. All tumor
therapies that impose strong selective pressure

None

Selective Pressure

Resistance =
Overgrowth of
Mutant Cells

-
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will end in resistance development. All cellular
functions interfere with biochemical pathways.
Each resistance is due to a mutation in a gene of
a cell. Multiple resistances are consequently due
to multiple mutations in different genes. The
more mutations occur, the more biochemical
pathways are affected. In the end, all resistances
interfere with normal cell function.

Years after therapy with Amanita phalloides the
drug still is able to restain tumor cell growth. This
might be due to the low concentration of the
drug: it is applied not to poison the tumor cell, but
to reprogram the molecular switch leading to
tumor formation. Therefore only a weak selective
pressure is induced here: the average dose per
day inhibits 50 of the 15,000 RNAP molecules
per cell by binding it irreversibly. Anti androgens
are applied at higher doses: 5-alpha reductase
inhibitors are applied in a dose of 15,000
molecules per cell, and the androgen receptor is
inhibited with 1,000,000 flutamide molecules per
cell. Higher exposures per cell increase the
selective pressure.

Amanita therapy shows no side effects. The
quality of life is unaffected. All other tumor
therapies induce severe side effects.

A strategy in tumor therapy should consider that
all tumor cells are human somatic cells. They all
have the same human cell structure. There are
no cell structures in tumor cells — like in bacteria
— that are not present in other somatic cells. A
tumor therapy should not use drugs or physical
methods that also destroy normal body cells. A
tumor therapy should therefore use weak
selective  pressure to avoid resistance
development. Only one drug at a time, in a
minimal dose, for a maximal duration, should be

Weak Strong

111
/'

4 & &

Fig. 1. If no selective pressure is present, cells with mutations have no advantage and cannot
overgrow non mutant cells (red arrow). With a weak selective pressure (blue arrows), mutant
cells with resistance against it have a small advantage over non mutant cells and overgrow
them slowly. Under a strong selective pressure, the advantage of mutant resistant cells is
high, and they overgrow the non mutant cells fast
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Fig. 2. Weak selective pressure (blue arrows) leads to slow overgrowth of mutant resistant
cells (red arrow). In a following interval with no selective pressure (yellow arrow) no advantage
of the resistant cells occurs, they vanish slowly. Strong selective pressure leads to a fast
resistance appearance. In the following period with no selective pressure resistant cells will
not vanish completely

Selection 1 Selection 2 Selection 1 Selection 2
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Fig. 3. Long term stabilization by alternating interval therapies: Weak selective pressure 1
(blue arrows) is followed (yellow arrow) by weak selective pressure 2 (black arrows). During
this phase the resistance to selective pressure 1 can vanish (red arrows), and resistance
against selective pressure 2 appears (green arrows)

Selection 1+2 +3

Resistance |:>

Fig. 4. Inducing resistance: By applying several selective pressures simultaneously inevitably
resistance develops that cannot be controlled any more

used. This tactic requires monitoring of the should be able to receive treatments without
disease state. In case of resistance, an interval severe side effects.
with another drug treatment that focuses on a
different biochemical target, again with a low CONSENT
selective pressure should be used. In this interval
the resistance against the first drug can As per international standard or university
disappear. standard, patient's written consent has been
collected and preserved by the author’s.
5. CONCLUSION
ETHICAL APPROVAL
Amanita reprograms the tumor cell and reduces
tumor cell activity. This therapy can be given in  Only existing drugs in usual doses are used
advance of other tumor therapies. The patient during this study. No new drug was applied.
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