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“"MIXTURE OF CATECHINS OR RATHER POLYPHENOLS EXTRACTED FROM
CHINESE GREEN TEA OR OTHER VEGETABLES WITH CHEMICALLY
PREVENTIVE EFFICACY FOR PREVENTION OF PROSTATE CANCER ONSET
AND FOR EFFICACIOUS TREATMENT OF SYMPTOMATOLOGY OF PROSTATE

HYPERTROPHY (BPH)”

The medicinal properties of Chinese green tea (Camellia
sinensis) have been known since antiquity. Based on
present-day medical knowledge, tea possesses numerous
beneficial properties among  which are stimulating,
digestive, diuretic, analgesic and detoxifying properties.
The beneficial effects on health attributed to green tea
are due to the fact that, differently from black tea or
other types of tea, it is prepared in accordance with a
procedure capable of avoiding fermentation processes and
allowing better conservation of numerous substances and
active principles in the leaves and among these a good part
of the positive effects of green tea for the health of man
is attributed particularly to the catechins, polyphenolic
compounds having powerful antioxidant action and capable of
eliminating free radicals.

Catechins are a family of compounds to which belong
different molecules. 1Indeed, the polyphenol content of
green tea represents approximately 30% of dry weight and
consists of flavanols, flavandiols, flavonoids and phenolic
acids. Chinese green tea is therefore an excellent primary
source for purification in large quantities of catechins
but it is known that these molecules are also extractable

from other plants that supply smaller quantities thereof
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but the material obtained shows the same properties as that
obtained from Chinese tea. In any case, the flavanols
represent the greater part of the polyphenols of green tea
and are commonly known by the name catechins. The most
important catechins of green tea are the following:
(-)~epiligallocatechina-3-gallato (EGCG),
(-)~epigallocatechina (EGC),

(=) ~epicatechina-3-gallato (ECG),
(+)-gallocatechina-3-gallato (GCG),

(=) ~epicatechina (EC),

(+)~-gallocatechina (GC),

(+) ~catechina (C).

Alkalbids like <caffeine, theobromine and theophylline
represent approximately 4% of the dry weight of tea leaves
and in the preparation described by us below they are
removed to prevent their administration and possible
undesired effects (see below). Typically, a cup of green

tea (200 ml) contains 80-90 g of catechins of which EGCG 1is

more than 50% (1). The flavanols are easily oxidized and
make up the corresponding 0O-quinones. Flavonols and

quinones can function either as accepters or as donors of
hydrogen. In addition, the polyphenols of tea react
efficiently with the reactive species of oxygen. In the
structure of the flavonols the hydroxylic groups in
position 5-7 and oxygen in position 1 make the carbon atoms
in positions 6 and 8 highly nucleophilic during enzymatic
and non-enzymatic oxidation. The tea flavonols can go
towards oxidizing condensation through the formation of C-O

links or C-C in oxidizing polymerization reactions. There
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are three mechanisms through which the polyphenols exercise

their antioxidant effects, to wit:

a) the presence of the 'catechol' structure confers a
strong calming power on the tea catechins, that can
link the free ferric and ferrous ions, which are
necessary for formation of the reactive radicals of
oxygen, and lower their cellular concentration,

b) EGCG, EGC and ECG carry out a very effective action in
the elimination of superoxide and hydroxide anionic
radicals, two of the more reactive species of oxygen
that can damage the DNA and other molecules of the cell
and can start lipidic peroxidation, and

c) tea flavanols can react with the peroxylic radicals and
this way put an end to the chain reactions of lipidic
peroxidation. The reactive species of oxygen can
fulfill an important role in carcinogenesis through DNA
damage, alteration of the genic expression or
influencing growth and cellular differentiation.

Recent studies have shown that the polyphenolic compounds

administered in the form of green tea infusion or powder

are absorbed rapidly at the gastric level and distributed
in the protein fraction of the plasma and in the fraction
containing the Thigh-density 1lipoproteins (HDL) . The
catechin content of the plasma increases proportionately to
the amount taken. The half-life of EGCG in plasma is
slightly over 5 hours. Different metabolites of the
catechins have been identified in plasma and urine in the
form of methylate compounds or conjugated with glucuronic

acid or sulphates. Considering that it has been shown that
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the antioxidant power in plasma continues for a period of
time longer than the average 1life of the polyphenols
ingested, it is believed that the metabolites of the
catechins possess properties beneficial for man. In any
case, administration every 6 hours of the formulation
described ensures a constant contribution of the active
principles and in particular of EGCG, which appears to be
the component of greatest activity.

The above-mentioned capability to act as powerful
antioxidants has the result that the polyphenols and
especially the EGCG act as powerful anti-stress and anti-
aging factors, conditions that both play a causative role
in a pathology 1like prostate cancer that 1is clearly
correlatable with man's aging. In addition, it must be
underscored that EGCG and the other catechins revealed
themselves in different experimental models to be capable
of inhibiting the effects of testosterone. It is known that
androgenic action is also involved in the genesis of the
prostate pathologies and in particular of prostate cancer.
This constitutes the scientific rational that proves how
the systemic administration of a formulation capable of
contributing an adequate dose of EGCG and catechins can be
effective in the chemical prevention of prostate cancer in
patients at risk.

Additional elements derive from numerous in vitro studies
that have shown a possible antiproliferation and antitumor
role of these compounds. These same studies on laboratory
animals and on man have again shown the absence of toxicity

or other collateral effects of the catechins administered
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up to 1 g per day.

These molecules having such interesting properties are not
typical only of Chinese green tea but are also present in
numerous other kinds of vegetables such as the grapevine
and vegetable produce typical of the Mediterranean
environment. It is thus clear that any product making use
of a mixture of these compounds or of some purified
molecules even from other sources that are not Chinese
green tea fall und this intellectual patent.

Experimental evidence of the effectiveness of EGCG and of a
mixture of CATECHINS (polyphenols) for the chemical
prevention of the onset of prostate cancer

Evidence of the chemically preventive effectiveness of EGCG
and catechins was proven by ourselves in vitro and in
preclinical animal models.

A study performed in normal human prostate epithelial cells
(EPIT) in &a 1line of human prostate epithelial cells
immortalized by means of stable expression of the antigens
Sv40 (PNTla) and in prostate cancer cells isolated from
bone metastases (PC-3) showed selective action dependent on
PNTla and PC-3 of EGCG. A dose-response study performed by
administering increasing quantities of EGCG to the above-
mentioned cells in culture showed that, while the growth of
EPIT was not modified significantly after that treatment,
the ICsp of EGCG in PNTla was very lower than in PC-3,
showing that especially the immortalized cells (less
obviously the tumorigenics also) entered in a proliferative
block and were sent to cellular death by apoptosis. This

suggests that EGCG and catechins are particularly effective
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in inhibiting the initial phases of the neoplastic
transformation.

To show the wvalidity of this hypothesis we worked on a
preclinical animal model of dogs or prostate. One of the
more important preclinical models for the study of prostate
tumor in vivo consists of transgenic rats TRAMP. These
animals, when recombinant homozygotes develop prostate
cancer with 100% probability in the adult stage. Progress
of the illness recapitulates the essential phases of onset
and progress of the human ailment. Indeed, it begins with
lesions of the Prostate Intraepithelial Neoplasia (PIN)
type to then give full blown neoplastic histological
lesions, evolve subsequently towards androgen-resistant and
aggressive phenotypes, then originating extraprostate and
metastatic lesions in the terminal phase. We showed in our
laboratories that the administration of a formulation of
catechins extracted from green tea similar to the
characteristic one indicated below in drinking water proved
very effective 'in the chemical prevention of prostate
cancer 1in rats TRAMP. Reduction of the onset of this
neoplasia in treated animals was 80% (only 20 cases of
neoplasia in 100 against 100 out of 100 in untreated
animals). In addition, the animals in which chemical
prevention proved ineffective showed in any case the
presence of tumoral lesions confined to the prostate
without metastatic lesions.

The results we obtained in vitro and in the animal model in
which we did not witness any adverse or collateral effect

suggest that taking the catechins might cause blocking of
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the tumoral process and hence act favorably on any
progression of the illness in vivo. This prerequisite is
the rational for attempting a chemical prevention of
prostate cancer in man.

We therefore planned and carried out a study to verify this
hypothesis. For this purpose, a population of subjects with
high risk of developing the neoplastic illness (subjects in
which the high-degree pre-neoplastic lesion PIN was shown
by means of prostate needle-biopsy) was subjected to
treatment with the formulation indicated below with doses
of 600 mg per day Vs placebo (divided in 3 administrations
per day) for a total duration of 1 year with double-blind
randomization procedure.

After the initial test of high-degree PIN, the subjects
were convened every 3 months to receive 9 boxes of capsules
at a time, a quantity sufficient for a 3-month treatment.
Each subject was already included previously in a 'watchful
waiting' program performed at the afferent urology
department. Every 3 months each subject was recalled to
perform the case-history, objective examination, total and
free PSA. At 6 and 12 months from the beginning of the
study, case-history, objective examination, trans-rectal
echography and prostate mapping were performed by the
urology department. The number of biopsy samples was
between 8 and 18. During the observation period an initial
prostate needle-biopsy was performed to show the high-
degree PIN, one at 6 months and one at 1 year excepting
cases in which sudden rise in the PSA, alteration of other

clinical ©parameters or the onset of <characteristic
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symptomatologies reported by the subjects during the
objective examination had suggested the reasonable
necessity of performing the examination earlier.

In case of diagnosis of adenocarcinoma, the patient dropped
out of the study immediately (failure of the chemical
prevention) and was sent to the recommended therapy
suggested by the reference urologist.

The subjects were followed for the duration of at least 1
year and during the study the following were assessed, at 6
and 12 months:

- number of cases of onset of carcinoma of the prostate in
the two branches of the study (treated against placebo),

- average time of onset of carcinoma compared with the

date of diagnosis of PIN,

{

objective symptomatology,

- Gleason degree,

- clinical stage,

- variations of the PSA figures,

- prostate volume.

At each check during the objective examination the doctor
took note of the possible collateral or undesired effects
arising during the treatment with catechins.

Results: in the branch of the subjects treated, no case of
onset of prostate cancer was verified neither after 6
months nor after 1 year from the beginning of treatment
whereas in the branch treated with placebo the onset was
respectively 30% and 40% which is very close to the
expected results. Indeed, from an examination of the

scientific literature on the subject it is inferred that
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the risk of onset of prostate cancer in subjects with high
degree PIN is 50% within 1 year.

To sum up, the formulation described below proved to be
extremely effective in preventing the onset of prostate
cancer after 6 months and 1 year of treatment in patients
with high risk of onset (high degree PIN).

It is very i1mportant to underline that the systemic
administration of the above-mentioned doses of the
formulation which is the subject of this patent did not
show any risk for patients nor any collateral or adverse
effect during the entire time of treatment and therefore
the effects described are associated with the absence of
risk of toxicity or any other collateral effect. The
treatment was particularly well accepted by the subjects;
the latter reported a diffused state of well-being and more
vigor.

Effects and therapeutical properties of the product in
Benign Prostate Hypertrophy (BPH)

The capability mentioned in the Introduction of acting as a
very powerful antioxidant and anti-stress and anti-aging
factors suggests a beneficial action thereof on prostate
hypertrophy symptomatology. Indeed, it is known that such
conditions play a causal role in prostate hypertrophy, an
illness that is clearly correlatable with man's aging. In
addition, it is wunderscored that these compounds proved
capable in different experimental models of inhibiting the
effects of testosterone. The androgenic action 1is also
involved in the genesis of prostate pathology and

hypertrophy. This constitutes the scientific rational that
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proves how the systemic administration of a formulation
capable of contributing an adequate dose of catechins can
be effective 1in the prevention and reduction of the
symptomatology correlated with benign prostate hypertrophy.
It 1s also very important to underscore that systemic
administration of the doses indicated below of the
formulation which is the object of this invention did not
reveal any risk for the patients during all the time of
treatment and therefore the effects described are
associated with the absence of risk of toxicity or any
other collateral effect.

The experiments conducted by ourselves on an adequate
number of clinical cases showed that the daily
administration of three capsules containing the above-
mentioned formulation without the aid of other remedies or
drugs proved efficacious after 3 months of treatment by
strongly reducing the prostate symptomatology and in
particular in improving urination (duration, time of
waiting, emptying of the bladder) and reducing nocturnal
urination while allowing uninterrupted sleep and
consequently bringing a considerable improvement to the
quality of the patient's 1life. The beneficial effects
recorded proved comparable or often better than those
obtainable with the use of therapeutical remedies known and
conventionally used 1like alpha-lithics, phytosanitary
products and anti-androgenics (phinasterids).

Description of the Product

The product administered to the voluntary human subjects

appears as capsules or tablets containing 200 mg each of
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the following mixture of polyphenols (catechins) extracted
from green tea coming from the best locations of China or
from other vegetable sources as described above and made up

as follows.

Total catechins not less than 80

(EC, ECG, EGC, GCG, EGCG):

of which EGCG: not less than 50

Caffeine: less than 1.5

Gallic acid, other catechins and|less than 20

derivatives of the oxidation of

catechins:

As may be seen, the extract was decaffeinated to bring the
caffeine content down to a very low level (less than 1.5%)
corresponding to a figure lower than that contained on
average in a half cup of tea. This treatment allows use of
the preparation without causing states of excitation and
without interfering with sleep in case of systemic
administration in the evening. The recommended dosage is 3
capsules per day for the first 3 months, which corresponds
to the polyphenol content in 5 to 10 cups of green tea,
possibly taken with the main meals. This dosage allows for
the fact that in oriental countries (where the incidence of
prostate pathologies, BPH and prostate cancer is much lower
that in the west) typical consumption is 10 cups of green
tea per day. In addition, 1t has been reported in the
scientific literature that administration of 1 g per day of

catechins to male and female volunteers between 21 and 71
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years of age had no harmful effect.

These molecules with such interesting properties are not
typical only of Chinese green tea but are also present in
numerous other kinds of vegetables, meat and products of
the vine and vegetable products typical of the
Mediterranean environment. It 1s thus clear that any
product making use of a mixture of these compounds or of
one or several purified molecules even from sources other
than Chinese green tea falls within the scope of protection
of this invention.

Effects and therapeutical properties of the product learned
objectively.

The experiments made by us on an adequate number of
clinical cases showed that daily administration of three
capsules containing the above-mentioned formulation without
the aid of other remedies or drugs proved to be effective
after 6 months and 1 year of treatment in reducing to zero
the onset of prostate cancer in patients at risk (high
degree of PIN).

In order to prevent the onset of prostate cancer in man and
obtain benefit in the symptoms of ©benign prostate
hypertrophy, on the  basis of the foregoing, the
intellectual property right of the above-mentioned formula
and of all the possible associations and variations in
different proportions of the components and active
vegetable properties and especially of catechins is claimed
as we found that the production of an analogous product
obtained with different proportions of catechins or with

purified EGCG or other individual purified catechins still
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preserves beneficial properties even if our experiments
would seem to show that the association and proportions
used by ourselves offer greater advantages in terms of
effectiveness, absorption and metabolism, product
storability and reproducibility of results. In addition,
even the use of other kinds of vegetables among which those
mentioned above as primary sources for the purification of
catechins falls under this patent as it is known that the
active principles that determine the beneficial properties
of the product described are the catechins (polyphenols)
and n particular EGCG and that these molecules are
extractable - even though in different quantities and with
different efficiency - even from other vegetables strictly
correlated with Camellia sinensis in taxonomic terms and
from still others like the grapevine and its products and
numerous vegetables typical of Mediterranean type
nutrition.

Use of said preparation for the above-described therapeutic
purposes is claimed. In particular, use of the formulation
for the production of medicines and over-the-counter
products or naturalistic or homeopathic medicines whatever
be the vehicle or the excipients added to the formulation
or the way of administration or the dosage and the
different procedures of use or preservation for the
treatment of benign prostate hypertrophy (BPH) and its
symptomatology and for prevention of the onset of prostate
cancer in man for chemically preventive and therapeutical
purposes is therefore claimed.

Since thanks to the completeness of our studies which range
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from the cellular models in vitro to pre-clinical animal
models right up to man, we identified the efficacious
active principles in the chemical prevention of human
prostate cancer, and for treatment of benign prostate
5  hypertrophy symptoms, they fall under this claim
independently of the purification procedure adopted because
it is their use that shows the beneficial properties. The
intellectual property right of analogous syntheses showing

the same beneficial properties in man is therefore claimed.
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CLAIMS

1. Formulation of catechins or polyphenols extracted from
Chinese green tea or other vegetables with chemically
preventive efficacy for prevention of prostate cancer onset
and to obtain benefit in the symptoms of benign prostate

hypertrophy characterized in that they include the following

Total catechins Not less than 80

(EC, ECG, EGC, GCG, EGCG):

of which EGCG: not less than 50

Caffeine: less than 1.5

Gallic acid, other catechins and|less than 20

derivatives of the oxidation of

catechins:

where

(-)-epigallocatechina-3-gallato (EGCG),
(-)-epigallocatechina (EGC),

(=) -epicatechina-3-gallato (ECG),
(+)-gallocatechina-3-gallato (GCG),

(=) —epicatechina (EC),

(+)-gallocatechina (GC),

(+) ~catechina (C).

2. Formulation in accordance with claim 1 characterized in
that all possible associations and variations in different
proportion of the components and of the active vegetable
principles and especially of the catechins for the purpose

of preventing prostate cancer onset in man.
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3. Formulation in accordance with claim 1 characterized in
that EGCG and the other catechins are present either alone
or in different mutual relationship.

4. Formulation in accordance with claim 1 characterized by
the use of other vegetable species among which those
mentioned above as the primary source for the purification
of the catechins since it is known that the active
principles that define the beneficial properties of the
product described are the catechins (polyphenols) and in
particular EGCG and that these molecules are also
extractable even though in different quantities and with
different efficacy from other vegetables closely correlated
with Camellia sinensis in taxonomical terms and from still
others 1like the grapevine and its products and numerous
vegetables typical of Mediterranean-type nutrition.

5. Formulation 1in accordance with the above claims
characterized by syntheses that show the same beneficial
properties in man.

6. Product obtained with different  proportions of
catechins or with purified EGCG or with other individual
catechins purified in accordance with the above claims.

7. Use of the formulation in accordance with one or more
of the above claims of all the possible associations and
variations in different proportions of the components and
active vegetable princiﬁles for the purpose of preventing
the onset of prostate cancer in man for chemically
preventive and therapeutic purposes.

8. Use of the formulation in accordance with one of more

of the above claims for the production of medicines and
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over-the-counter products or herbal medicines or
naturalistic or homeopathic medicines whatever be the
vehicle or the excipients added to the formulation or the
way of administration or the dosage and the different
procedures of use or preservation for the treatment of
benign prostate hypertrophy (BPH) and its symptomatology
and for prevention of the onset of prostate cancer in man
for chemically preventive and therapeutical purposes.

9. Use of the formulation in accordance with one of more
of the above claims together with use of other kinds of
vegetables among which those mentioned above as a primary
source for purification of the catechins.

10. Use of the formulation in accordance with one of more
of the above claims using the efficacious active principles
in the chemical prevention of human prostate cancer and for
treatment of benign prostate hypertrophy symptoms
independently of the purification procedure adopted and
synthesis analogs showing the same beneficial properties in

man.
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