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TEA-DERIVED COMPOSITIONS AND METHODS OF USING SAME FOR
CARDIOVASCULAR HEALTH
Cross-reference to Related Application

This application claims priority to U. S. Serial No. 11,672,547 filed February 8,
2007 and U.S. Provisional Patent Application 60/826,451; filed September 21, 2006 to
which priority is claimed under 35 USC § 119.

INTRODUCTION

For centuries, tea beverage has been linked to good health. Most studies have
been observational, showing benefit in cardiovascular (CV), anti-aging,
neurodegenerative, anti-cancer, and bone areas [1, 2]. There are numerous other studies
consistent with no health benefits [3, 4]. These studies, both positive and negative, are
fraught with confounding variables that are inherent in observational studies employing
free-living human beings as subjects. Such studies are further complicated by the nature
of tea beverage. There are hundreds of varieties of the tea species, Camellia sinensis,
and numerous ways to process tea that can lead to different components in a cup of tea
[5, 6]. Storing and brewing methods lead to further variability that is difficult to
standardize, as does the use of milk and lemon [7, 8]. Another obvious source of
conflict is that there is no general agreement on what quantity constitutes a cup of tea.
Thus, it is not surprising that the results of many published trials conflict with one
another.

Hypertension is a well-know risk factor for CVD. Studies on the effects of tea
drinking tea extract ingestion and chronic hypertension have shown not shown
significant effects [9] [10]. This lack of effect may be due to the presence of caffeine,
and/or the absence of L-theanine. However, neither catechins nor L-theanine separately

or together has been shown to reduce blood pressure in humans, though L-theanine
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reduces blood pressure in spontaneously hypertensive rats [11, 12], and catechin
mixtures including epigallocatechin gallate (EGCG) relax vascular smooth muscle cells
[13].

An elevated level of LDL cholesterol is another well-known risk factor for
CVD. There are several clinical trials showing that drinking green tea enriched for
theaflavins or black tea containing theaflavins decreases LDL cholesterol [14-16].
Recent studies [17, 18]showed that drinking green tea lowers LDL cholesterol. Possible
mechanisms for catechins lowering LDL cholesterol include increased synthesis by
liver cells of the receptor for LDL [19], and inhibition of squalene epoxidase, a rate-
limiting step in cholesterol biosynthesis [20].

Elevated levels of serum amyloid alpha (SAA) and C-reactive protein (CRP),
markers of chronic inflammation, are independent risk factors for CV disease [21-23].
Two recent studies have shown that drinking tea is associated with decreases in CRP
and SAA [24, 25].

EGCG is highly anti-inflammatory. EGCG inhibits the production of pro-
inflammatory mediators such as chemokines [26, 27], prostaglandins [27], and tumor
necrosis factor (TNF) [28]. EGCG also inhibits adhesion molecule expression [29],

MAP kinases [30], and neutrophil migration [31].

SUMMARY

The subject invention is based on the inventors surprising discovery that
compositions containing enriched amounts of certain tea components, namely L-
theanine and EGCG, is a safe and effective supplement for reducing blood pressure,
LDL cholesterol, and chronic inflammation. Through a randomized, double-blind,
placebo-controlled interventional study using compositions containing these key tea

components (Camellia sinensis composition; CSC) with a primary endpoint of lowering
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blood pressure, lowering LDL and lowering inflammatory markers of CRP and SAA,
the inventors have discovered that L-theanine and EGCG work together to generate

surprising, unexpected, results of lowering key risk factors for cardiovascular disease.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1. Change in systolic blood pressure. Blood pressure was measured before and
either three weeks or three months after taking either CSC (Camellia sinensis formula)

or placebo (PBO). Shown are the differences from baseline.

Figure 2. Change in diastolic blood pressure. Blood pressure was measured before and
either three weeks or three months after taking either CSC (Camellia sinensis formula)

or placebo (PBO). Shown are the differences from baseline.

Figure 3. Change in serum amyloid alpha (SAA). SAA was measured before and either
three weeks or three months after taking either CSC (Camellia sinensis composition) or

placebo (PBO). Values are expressed as percent change from baseline.

Figure 4. Regression analysis. The red line represents placebo subjects, and the black
line represents CSC subjects. Serum amyloid alpha (SAA) is known to increase with
body mass index (BMI) and also with age. In placebo subjects, SAA increases with
increasing BMI, but in CSC subjects, there is no such increase (upper panel, 4a). In
placebo subjects, SAA increases with increasing age, but in CSC subjects, there is no
such increase (lower panel, 4b). These data demonstrate that the CSC works as an anti-

aging composition.

DETAILED DESCRIPTION
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L-theanine, abundant in tea, is catabolized in the body to yield ethylamine,
which appears in the blood of rats given L-theanine, and has been shown to appear in
the urine of tea drinkers. Tea extraction procedures normally exclude amino acids,
including L-theanine. Compositions taught herein are unique in that they intentionally
combine L-theanine and an EGCG in enriched amounts.

The EGCG composition is procured from tea and comprises between 10-100
percent EGCG, by weight. In optimal embodiments, the EGCG comprises at least 40
to 50 percent EGCG, by weight. It is known that EGCG procured from tea can contain
caffeine. U.S. Patent No. 7,012,149 is cited for background on procuring EGCG
containing composition. Also commercially available products such as
SUNPHENON® line of products from Taiyo International, Minneapolis, MN offer
EGCG compositions may be used in accordance with the teachings herein.

In preferred embodiments caffeine is reduced or eliminated from the EGCG
composition either before or after procurement of the EGCG composition.  The
inventors have found that reducing the caffeine amount provides a novel composition
with increased compliance. Caffeine intake can cause a number of adverse side effects,
including, but not limited to, excitability in children, constipation, nervousness,
dizziness, hypertension, and arrythmias. For certain embodiments, the inventors have
realized that compositions may be particularly marketed to schools for use in beverages
and food served to students. Schools can be a primary source epicenter of virus
origination and distribution. The administration of compositions taught herein will
serve to reduce or slow the spread of microbial infections. A composition containing
caffeine would not be appropriate for such application.

The procurement of L-theanine is separate from tea polyphenols. Accordingly,
an L-theanine composition is obtained from tea where the L-theanine composition

comprises between 10-100 percent L-theanine. This L-theanine composition may be
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admixed with the EGCG containing tea polyphenol composition. See U.S. Patent No.
6831103 for background on procurement of L-theanine.

Theanine may be a glutamic acid derivative (y-glutamylethylamide), which is
an amino acid component naturally contained largely in tea-leaves. Methods for
preparing theanine used in the present invention may include, for instance, a method of
extracting from tea-leaves; an organic synthesis method [Chem. Pharm. Bull, 19(7),
1301-1307 (1971)]; a method of treating a mixture of glutamine and ethylamine with
glutaminase (Japanese Unexamined Patent Publication No. Hei 7-55154); a method
comprising culturing cultured cells of tea in a medium containing ethylamine, thereby
achieving growth promotion of the cultured cells while increasing the cumulative
amount of theanine in the cultured cells (Japanese Patent Laid-Open No. Hei 5-
123166); modification methods in which ethylamine is substituted by an ethylamine
derivative such as ethylamine hydrochloride in the methods disclosed in Japanese
Unexamined Patent Publication No. Hei 7-55154 or Japanese Patent Laid-Open No.
Hei 5-123166; and the like, and any of the methods may be used. The above-mentioned
"tea-leaves" include green tea-leaves, oolong tea-leaves, black tea-leaves, and the like.

Theanine can be used as any of L-theanine, D-theanine and DL-theanine.
Among them, the L-form is preferred in the present invention, because the L-form is
approved as a food additive, and is economically utilizable. In addition, theanine used
in the present invention may be in any forms, such as purified products, crudely
purified products and extracts. Also, a commercially available product
[SUNTHEANINE (registered trade mark), manufactured by Zaiyo Kagaku Co., Ltd.]
may be used.

According to one embodiment, the invention pertains to a method of lowering
blood pressure in a subject in need thereof comprising orally administering a

composition comprising L-theanine and EGCG, wherein said composition is
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administered according to a dosage amounting to at least 25 mg of L-theanine and 25
mg EGCG per day. In a specific embodiment at least 200 mg of L-theanine is
administered per day. In a further embodiment at least 150 mg of L-theanine is co-
administered with at least 125 mg of EGCG per day. In a particular embodiment,
between 180 to 220 mg of L-theanine and between 180 to 220 mg of EGCG is
administered per day. In alternative embodiments, the daily amount of EGCG that is
used to combine with L-theanine i1s from about 200 mg to 450 mg. In specific
embodiment EGCQG is provided at up to 800 mg of 45 percent EGCG composition.

Pre-hypertension has been defined as a SBP in the range of from 120 mmHg to
139 mmHG and/or a DBP in the range of from 80 mmHg to 89 mmHg. Pre-
hypertension is considered to be a precursor of hypertension and a predictor of
excessive cardiovascular risk (Julius, S., et al., N. Engl. J Med., 354:1685-1697
(2006)). Hypertension, or elevated BP, has been defined as a SBP of at least 140
mmHg and/or a DBP of at least 90 mmHg.

According to another method, the present invention relates to a method of
treating pre-hypertension in a subject in need of treatment thereof comprising
administering to the subject a therapeutically effective amount of CSC comprising an
admixture of an L-theanine composition comprising at least 10-100 percent L-theanine
and a tea polyphenol composition comprising at least 10-100 percent EGCG. A subject
receiving treatment for pre-hypertension pursuant to the above-described method has a
systolic blood pressure in a range of 120 mmHg to 139 mmHg, a diastolic blood
pressure in the range of 80 mmHg to 89 mmHg or a combination of a systolic blood
pressure in a range of 120 mmHg to 139 mmHg and a diastolic blood pressure in the

range of 80 mmHg to 89 mmHg.
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In yet still another embodiment, the present invention relates to a method of
decreasing pre-hypertension blood pressure or elevated blood pressure in a subject
comprising administering to the subject a therapeutically effective amount of CSC
comprising an admixture of an L-theanine composition comprising at least 10-100
percent L-theanine and a tea polyphenol composition comprising at least 10-100
percent EGCG. A subject being treated pursuant to this method can have a pre-
hypertension blood pressure that comprises a systolic blood pressure in the range of
120 mmHg to 139 mmHg, a diastolic blood pressure in the range of 80 mmHg to 89
mmHg or a combination of a systolic blood pressure in the range of 120 mmHg to 139
mmHg and a diastolic blood pressure in the range of 80 mmHg to 89 mmHg. A subject
being treated pursuant to this method can have an elevated blood pressure that
comprises a systolic blood pressure of at least 140 mmHg, a diastolic blood pressure of
at least 90 mmHg, a mean arterial pressure of at least 106 mmHg or a combination of a
systolic blood pressure of at least 140 mmHg and a diastolic blood pressure of at least
90 mmHg. For example, the subject may have an elevated blood pressure comprising a
systolic blood pressure of at least 160 mmHg or a diastolic blood pressure of at least 95
mmHg. The administration of the at least one compound pursuant to this method can
lower the systolic blood pressure, the diastolic blood pressure, the mean arterial
pressure or a combination of the systolic blood pressure and diastolic blood pressure of
the subject.

According to another embodiment, the invention pertains to a capsule or tablet
or liquid suspension comprising a combination of L-theanine and EGCG, wherein the
capsule or table comprises between 10 percent to 100 percent, by weight, L-theanine
and between 10 percent to 100 percent, by weight EGCG. In a specific embodiment,
the capsule or tablet comprises between 15 percent to 65 percent L-theanine and 15

percent to 65 percent EGCG. In a further embodiment, the capsule or tablet or
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suspension comprises between 30 percent to 60 percent, by weight, tea polyphenols.
In a specific embodiment, the capsule or table or suspension is decaffeinated. In an
alternative embodiment, the capsule or tablet may contain sulphoraphane (from 5-50
mg per day).

The tablet or capsule may be, but is not limited to, from 10 to 500 mg total
weight. In specific embodiments, the capsules are 25, 50, 75, 100, 125, 150, 175, 200,
225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, or 500 mg, total individual
weight.

According to another embodiment, the invention pertains to reducing LDL in a
subject in need thereof comprising orally administering a composition comprising L-
theanine and EGCG, wherein said composition is administered according to a dosage
amounting to at least 25 mg of L-theanine and 25 mg EGCG per day. In a specific
embodiment at least 100 mg of L-theanine is administered per day. In a further
embodiment at least 115 mg of L-theanine is co-administered with at least 100 mg of
EGCG per day. In a particular embodiment, between 150 to 600 mg. of L-theanine and
between 150 to 600 mg of EGCG is administered per day. Generally, subjects who
have LDL levels of > 100 mg/dl are considered to have elevated LDL levels and a
higher risk of heart disease. Accordingly, the population of subject having higher than
100 mg/dl LDL are believed to have the most benefit by this method embodiment.

With regard to cholesterol levels, there are several subpopulations of subjects
that could particularly benefit from administration of CSC embodiments described
herein include but are not limited to the following. The first has an LDL cholesterol
>100 but cannot tolerate or does not want to take a statin. Another is such a patient who
takes a CSC embodiment as an adjunct therapy due to a poor result from a statin.
Another is a patient who has an LDL below a hundred but not below 70, who has one

or more additional cardiac risk factors, including but not limited to hypertension, high
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SAA or CRP levels, obesity, smoking, positive family history of adverse CV event. Yet
another is a patient who has achieved his/her target LDL around 70 with statins, and
wants to stop statins and try maintaining with HeartGuard. It is contemplated that the
foregoing subjects would be included in the group of subjects in need of a CSC
embodiment as described herein.

The treatment of prehypertension and hypertension has been described above.
In addition to the subjects who have a blood pressure as defined above for
prehypertension or hypertension other factors can be considered in determining those
patients who would particularly benefit from a CSC embodiment described herein.
Subjects who may have an SBP>140 and/or a DBP>90, but cannot tolerate or do not
want to take a pharmaceutical anti-hypertensive; subjects who experience a poor result
from a pharmaceutical anti-hypertensive and could take a CSC as an adjunct therapy;
subjects who have a SBP>120 and/or a DBP>80 with one or more additional cardiac
risk factors, including but not limited to hypertension, high SAA or CRP levels,
obesity, smoking, positive family history of adverse CV event, and/or subjects who
have achieved SBP<120 and DBP<80 but who desire ceasing pharmaceutical anti-
hypertensives comprise subpopulations of subjects who could particularly benefit from
administration of a CSC embodiment and would be included in the group of subjects in
need of such administration.

With regard to elevated SAA or CRP, a subject having a SAA or CRP that is
above the upper limit of normal, and may or may not have other cardiac risk factors or
be taking other medications to control those other risk factors would be a particularly
good candidate for administration of a CSC embodiment.

As described herein certain embodiments pertain to an admixture of 2 active
ingredients, (L-theanine and EGCG) that have been clinically proven in this

combination to decrease SBP and DBP, SAA, and LDL cholesterol. Neither ingredient
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alone nor together has been shown to have this range of activity against these
cardiovascular risk factors.

According to another embodiment, the invention pertains to lowering CRP
and/or SAA levels in a subject comprising orally administering a composition
comprising L-theanine and EGCG, wherein said composition is administered according
to a dosage amounting to at least 25 mg of L-theanine and 25 mg EGCG per day.

In a specific embodiment, the composition is orally administered as a beverage
comprising water, flavoring, EGCG composition, and L-theanine, wherein said
beverage is administered according to a dosage amounting to at least 25 mg of L-
theanine a day and at least 25 mg of EGCG composition a day. In a specific
embodiment at least 100 mg of L-theanine is administered per day. In a further
embodiment at least 120 mg of L-theanine is co-administered with at least 125 mg of
BGCG per day. In a specific embodiment, between 150 to 600 mg. of L-theanine and
between 150 to 600 mg of EGCG is administered per day.

For certain method embodiments, the dosage of L-theanine is at least 25 mg per
day. The dosage of L-theanine is typically between 25-600 mg of L-theanine a day, but
may be higher than 600 mg. In certain embodiments, the dosage of L-theanine is or
about 25, 50, 75, 100, 125, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 260, 280,
300, 320, 340, 360, 380, 400, 420, 440, 460, 480, 500, 520, 540, 560, 580 or 600 mg of
L-theanine a day. In a specific embodiment, the dosage is such that about 200 mg L-
theanine is provided per day. The dosage of EGCG is at least 25 mg per day. The
dosage of EGCG is typically between 25-600 mg of EGCG a day. In certain
embodiments, the dosage of L-theanine is or about 25, 50, 75, 100, 125, 150, 160, 170,
180, 190, 200, 210, 220, 230, 240, 260, 280, 300, 320, 340, 360, 380, 400, 420, 440,
460, 480, 500, 520, 540, 560, 580 or 600 mg of L-theanine a day. In a specific

embodiment, the dosage is such that about 200 mg L-theanine is provided per day.
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In another embodiment, the subject invention is directed a composition
comprising an admixture of an L-theanine composition and a decaffeinated tea
polyphenol composition, wherein said L-theanine composition comprises at least 50
percent L-theanine and said decaffeinated tea polyphenol composition comprises at
least 30 percent EGCG, wherein said L-theanine composition and tea polyphenol
composition are present in a ratio of 2:1, 1.9:1, 1.8:1, 1.7:1, 1.6:1, 1.5:1, 1.4:1, 1.3:1,
1.2:1, 1:1, 1:1.1, 1:1.2, 1:1.3, 1:1.4, 1:1.5, 1:1.6, 1:1.7, 1:1.8, 1:1.9, 1:2, or 1:3
respective to each other. In a related embodiment, the composition is used as a food
additive. In a specific embodiment, the composition comprises between 10 percent to
80 percent, by weight, L-theanine and between 10 percent to 80 percent, by weight
EGCG. In a specific embodiment, the capsule or tablet comprises between 15 percent
to 65 percent L-theanine and 15 percent to 65 percent EGCG. In a more specific
embodiment, the composition comprises between 20 percent to 40 percent L-theanine
and 20 percent to 40 percent EGCG.

In yet another embodiment, the subject invention pertains to a food product
comprising a therapeutically effective amount of L-theanine and EGCG. In a specific
embodiment, the invention relates to a food product comprising at least 25 mg of a L-
theanine and tea polyphenol composition, such as, but not limited to, the composition
described in the preceding paragraph. Examples of food products may include, but are
not limited to, energy bars, sauces, salad dressings, frozen dinners, chips, canned soups,
yogurt, cereals, bread, flour and grains. In an alternative but related embodiment, the
subject invention pertains to a packaged food product having a total weight of between
25 mg to 50kg. The packaged food product comprises at least 0.1 percent by weight L-
theanine and at least 0.1 percent by weight EGCG. In a specific embodiment, the food

product comprises between about 0.1-10 percent, by weight, L-theanine and between
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about 0.1 to 10 percent, by weight, EGCG. In other embodiments, the amount of L-
theanine and EGCG are at least 25 mg per serving.

Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which the
present invention belongs. Although any methods and materials similar or equivalent to
those described can be used in the practice or testing of the present invention, the
preferred methods and materials are now described.

Those skilled in the art of medicinal chemistry and pharmaceutical formulations
will appreciate that other formulations can be devised for appropriate oral, parenteral or
other administration. U.S. Patent Nos. 6,821,532 and 7,157,493 are cited for general

background of pharmaceutical formulations.

Example 1: EGCG/L-theanine formulation embodiment

According to a specific embodiment, the invention pertains to a capsule
comprising an admixture of or about 25-300 mg of an at least 95 percent L-theanine
containing composition and of or about 50-400 mg of a decaffeinated tea polyphenol
composition containing at least 45 percent EGCG. In a more specific embodiment, the
subject invention pertains to a capsule comprising 300 mg of an admixture comprising
100 mg of a 98 percent L-theanine containing composition and 200 mg of a 50 percent
EGCG containing tea polyphenol composition.
Example 2: Cardiovascular Health Improving Beverage

According to another embodiment, the invention pertains to an article of
manufacture comprising a beverage comprising water, flavoring, EGCG composition,
and L-theanine and a container in which the beverage is disposed. In certain
embodiments, the container volume may be in the range of between 25 ml to 5000 ml.

The article of manufacture comprises at least 25 mg of L-theanine and at least 25 mg of
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EGCG. In a preferred embodiment, the article of manufacture comprises at least 50 mg
of L-theanine and at least 50 mg of EGCG. In a specific embodiment, the article of
manufacture comprises at least 75 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200 mg 225
mg or 250 mg of EGCG and at least 75 mg, 100 mg, 125 mg, 150 mg, 175 mg, 200 mg
225 mg or 250 mg mg of L-theanine. The EGCG composition is procured from tea
and comprises between 10-100 percent EGCG, by weight. In optimal embodiments,
the EGCG comprises at least 40 to 50 percent EGCG, by weight. It is known that
EGCG procured from tea can contain caffeine. In preferred embodiments caffeine is
reduced or eliminated from the EGCG composition either before or after procurement
of the EGCG composition.  The procurement of L-theanine is separate from tea
polyphenols. Accordingly, an L-theanine composition is obtained from tea where the
L-theanine composition comprises between 10-100 percent L-theanine. This is
admixed with the EGCG containing tea polyphenol composition. Flavorings pertain to
any substance that is used to modify, enhance or mask flavors. Flavors can include but
are not limited to sweeteners, salts, flavor substances, acidulents. Sweetener includes
both natural and artificial sweeteners. Sweeteners include, but are not limited to,
sucralose, acesulfame potassium, aspartame, saccharin, sucrose, glucose, fructose, high
fructose corn syrup, invert sugars, sugar alcohols including sorbitol, mannitol and
mixtures thereof. As used herein, the term "acidulents" includes, but is not limited to,
citric acid, lactic acid, malic acid, sodium citrate, potassium citrate. As used herein, the
term "preservatives/antimicrobial agents" includes, but is not limited to sodium
benzoate, potassium benzoate, benzoic acid, ethylparaben, methylparaben,
propylparaben, sorbic acid.

Examples of beverages include, but are not limited to, fruit juice mixed with the
L-theanine/EGCG composition, a “smoothie” (fruit juice and blended fruit) with L-

theanine/EGCG composition provided therein, fitness drinks, such as GATORADE®,
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POWERADER®, etc. with composition provided therein, tea drinks with composition

added therein, and sodas with composition added therein.

Example 3: Double Blind Placebo Study
MATERIALS AND METHODS

Subjects. Healthy men (n=52) and women (n=72) between 21 and 70 (mean
=29) years of age were recruited to participate in a 12-wk randomized, double-blind
placebo controlled parallel study. Subjects were recruited from the University of
Florida campus, and the Gainesville, Florida community, during January of 2006. The
University of Florida Institutional Review Board approved the study protocol, and
informed written consent was obtained from each subject. Screening for the study
occurred by telephone and/or personal interviews. Exclusion criteria consisted of the
following: had not had a cold in the past two years;, vegetarian diet; steroids;
chemotherapy or other immune suppressing therapy within the last year; chronic
antibiotics or other infectious disease preventative; chronic illness; recent surgery or
illness; pregnant and/or lactating females. Also excluded were those who daily
consumed: greater than one cup (250mL) of tea; an average of seven or more servings
of fruits and vegetables; herbal supplements, vitamins other than a multivitamin or
vitamin D. The study was conducted from January through May of 2006. Participants
were in contact with the enrolling research assistant by e-mail and telephone throughout
the study, and returned to fill out an exit questionnaire upon study completion. Overall
study compliance was monitored through the exit questionnaire and by enumeration of
remaining capsules in returned bottles at the end of then study [32].

Study Protocol. The study was conducted from January through May of 2006.
Subjects were randomly assigned to supplement and placebo groups. Both subjects and

investigators were blinded as to the treatments. HeartGuard, LLC (Orlando, FL)
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provided HeartGuard®, an embodiment of a Camellia sinensis composition (CSC) and
placebo capsules. This decaffeinated composition contains a proprietary mixture of L-
theanine (Suntheanine®, standardized at 99%; Taiyo International, Minneapolis, MN),
and epigallocatechin gallate (EGCG; Sunphenon®, Taiyo International, Minneapolis,
MN, standardized at 50%). The placebo capsules contained microcrystalline cellulose,
dextrose, dicalcium phosphate, magnesium stearate, silicon dioxide, FD&C red #40,
yellow #6, and blue #1. Each participant was given a bottle containing 180 capsules
and was instructed to take 2 capsules every day (one in the morning and one in the
evening, preferably with meals) for 12 weeks.

Subjects were given an exit questionnaire. The exit questionnaire included
questions to determine if subjects experienced any side effects and/or experienced any
changes in feelings of stress or anxiety, or took any additional dietary supplements
during the study. Finally, subjects were asked to report whether they thought they had
taken the active or the placebo capsules.

Blood collection. Blood was obtained from fasting subjects on Days 0
(baseline), and 21. Blood was collected into one 10mL sodium heparin tubes for
peripheral blood mononuclear cell (PBMC) separation, and one 10mL SST™ tube
(Vacutainer, Becton Dickinson, Franklin Lakes, NJ) for serum. Tubes for PBMC were
maintained at room temperature (RT), while tubes for serum were kept at 4°C. All tubes
were processed within 1 hr of blood collection. Blood cell separation and culture
procedures were carried out under sterile conditions.

Serum collection and treatment. Serum was removed from SST' tubes after
centrifugation (1000g, 10min, 4°C) and frozen at -80°C.

Lipid assays.

Serum amyloid alpha (SAA) assays.

Statistical Analysis. Statistical analysis was carried out using 2-way ANOVA.
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RESULTS

Study Subjects. One hundred and twenty-four subjects were enrolled in the
study. Six subjects withdrew from the study (three Camellia sinensis composition;
CSC, and three placebo). Adverse events were mild, infrequent, and transient.
Bloating, gastric upset, dizziness, skin rash, and constipation were reported, and were
not different between experimental and control groups. Two subjects taking CSC
withdrew with mild skin rashes. One subject said she thought the rash was related to a
seafood allergy, and the other thought it might be from the capsule. Neither subject
sought medical attention. Such food allergies for green tea have been described
previously, mostly in tea factory workers, and the causative agent in green tea is EGCG
[33]. However, other reports in the literature describe EGCG as beneficial for asthma
and atopic dermatitis [34, 35].

One placebo subject withdrew due to an unrelated urinary tract infection. One
placebo individual withdrew because traveling interfered. One placebo individual
withdrew because he could not return. One placebo subject withdrew because he just
stopped taking the capsules (Table 1). Five more subjects (two CSC and three placebo)
were excluded from all data because they were less than 70% compliant. Two more
subjects (one CSC and one placebo) were excluded when they reported in their logs
that they were ill when the study began, which was an exclusion criterion. Fifty-six
subjects in the supplement group and 55 subjects in the placebo group completed the
study with 70% or greater compliance, and their data were included in all results and
analyses.

Demographics. Average age, gender and BMI values did not differ between

experimental and control groups. Subjects were adequately blinded, as there was no
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difference between CSC and placebo in the percentage of subjects who guessed which
treatment to which they were assigned (Table 2).

Ingestion of Camellia sinensis composition (CSC) reduced systolic and
diastolic blood pressure. Blood pressure was taken at baseline, three weeks, and three
months. After three weeks, there was a decrease in systolic blood pressure (SBP) of 4.2
(P=0.004) and 0.7 (P=0.818) mm Hg in subjects taking CSC, and placebo, respectively.
Similarly, there was a decrease in diastolic blood pressure (DBP) of 4.2 (P=0.001) and
1.3 (P=0.107) mm Hg in subjects taking CSC, and placebo, respectively. Thus, subjects
taking CSC, but not placebo, had a moderate, statistically significant decrease in both
SBP and DBP after three weeks.

After three months, there was a decrease in SBP of 2.8 (P=0.033) and 0.5
(P=0.740) mm Hg in subjects taking CSC, and placebo, respectively. There was a
decrease in DBP of 1.3 (P=0.107), and an increase of 1.7 (P=0.018) mm Hg in subjects
taking CSC, and placebo, respectively. Thus, blood-pressure lowering effects of CSC
were sustained over a three month period, though diminished compared to the effect at
three weeks.

Ingestion of Camellia sinensis composition (CSC) decreased LDL cholesterol
in subjects with elevated LDL cholesterol. Lipid assays were run for subjects at
baseline and at three weeks into the study. There were no significant effects of CSC on
total cholesterol, HDL cholesterol, and triglycerides. There were no significant gender-
related effects detected (Table 3). In contrast, among subjects with baseline LDL
cholesterol >99 mg/dl, there was, compared to placebo, a statistically significant 11.7
mg/dl decrease in LDL cholesterol in subjects taking CSC after three weeks. Subjects
with BMI>24.9 experienced a 4.0 mg/dl fall in LDL cholesterol.

Ingestion of Camellia sinensis composition (CSC) decreased serum amyloid

alpha (SAA) levels. To determine the effect of CSC on SAA, a marker of inflammation
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that is a crucial independent risk factor for CVD, SAA levels at baseline and three
weeks after beginning CSC or placebo were compared. Our data show that SAA was
reduced by 42% (P=0.041) in subjects taking CSC in just three weeks; in contrast those
taking placebo had SAA that increased by 14% (P=0.561; Figure 3). Furthermore,
Figure 4 shows that administration of CSC also resulted in a reduction of age-related
SAA increases.
DISCUSSION

Fewer than 5% of Americans eat the nine servings per day of fruits and
vegetables suggested by the latest USDA guidelines released in 2005 [36]. Only 20% of
Americans drink any tea at all, while those who do only drink an average of one to two
cups per day. Unfortunately, most health benefits from tea are associated with higher
amounts of daily consumption [1]. Tea is a vegetable infusion, containing antioxidants
and other beneficial nutrients such as L-theanine. ~ Numerous observational studies
suggest that tea drinking is beneficial to health, but negative studies have introduced
controversy surrounding its health benefits. Though any two studies can yield different
results, the conflict between negative and positive studies is likely due in large measure
to the observational nature of the studies, and differences in tea preparations (see
introduction). A randomized, double blind placebo-controlled study has been conducted
using a proprietary Camellia sinensis composition (CSC) with defined amounts of L-
theanine and EGCG that as closely as possible approximates the ingestion of 10 cups of
green tea per day. The strength of this design lies in elimination of subject selection
bias inherent in observational studies. Another strength is the elimination of the
variability that can be associated with tea varieties and tea beverage preparations. The
present report communicates the results of lipid and inflammatory marker assays

performed on frozen serum samples obtained at three weeks into the study.
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The results show that the ingestion of two CSC capsules daily over three weeks
reduces blood pressure, LDL cholesterol, and chronic inflammation as measured by
SAA. The mode of blood pressure reduction may involve several mechanisms.
Interestingly, neither L-theanine nor EGCG separately or in combination has been
shown to reduce blood pressure in humans. L-theanine reduces blood pressure in
spontaneously hypertensive rats by an unknown mechanism [11, 12]. In humans, L-
theanine acts on the central nervous system, generating brain a-waves reflective of a
relaxed, yet alert state [37]. L-theanine also counteracts the stimulatory effects of
caffeine [38]. Hypertension is associated with increased oxidative stress [39]. The
combination of EGCG and L-theanine synergistically work together to decrease blood
pressure.

It has become apparent that drinking tea is associated with reduced LDL
cholesterol (see introduction), but the present study is the first to demonstrate such an
effect with encapsulated tea components of defined composition. This moderate, yet
significant reduction in LDL cholesterol of 11 mg/dl was achieved in only three weeks.
Further study is needed to determine if this LDL lowering effect might be greater after
a longer period of time.

Inflammation, as measured by CRP and SAA, has emerged as an important
independent CVD risk factor. Reduction of these inflammatory markers by statin drugs
prevents progression of CVD even in those subjects with low LDL cholesterol , or in
whom LDL cholesterol levels are not reduced by statin therapy [21-23, 40-42].
Recently, tea drinking was associated with reductions in CRP and SAA [24, 25]. Our
data show that SAA is reduced by 42% in subjects taking CSC in just three weeks; in
contrast those taking placebo had SAA that increased slightly.

It should be noted that the design of the original study was to clinical outcomes

regarding upper respiratory illness at three months, and immune function at three weeks
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(Rowe et al, in press), so blood samples were not drawn at three months. The study was
comprised of only healthy adult subjects, so it was not possible to assess the effect of
CSC on children, or subjects with chronic illnesses who have increased susceptibility to
CVD.

The inventors believe that CSC is a good option for people who have high blood
pressure, elevated LDL cholesterol, elevated markers of inflammation, or a
combination of these three CVD risk factors. CSC alone may be sufficient for those
with mild-to-moderate elevations in these risk factors, but most likely not for those with
severe elevations. It has potential as adjunct therapy for those taking prescription
medications, and may be particularly useful for those who cannot tolerate statins.
CSC’s potential for adverse interaction with statins, anti-hypertensives, NSAIDs, and
immunosuppressive drugs is low.

This proprietary Camellia sinensis composition (CSC) is a safe and effective
supplement for reducing blood pressure, LDL cholesterol, and chronic inflammation.
Widespread use of this CSC could have enormous beneficial effects in decreasing
morbidity in healthy populations.

CSC, Camellia sinensis composition; EGCG, epigallocatechin gallate; PBMC,
peripheral blood mononuclear cells; CVD, cardiovascular disease; NSAIDs, non-

steroidal anti-inflammatory drugs.
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Subject # | Treatment Capsules Reason for Withdrawal
Consumed
For
2 supplement 11d Facial & chest rash, itching, red/watery
eyes, puffy eyes, congestion)
30 placebo ? Unable to return
43 supplement On & off | Hives 3x
20 dy (?7)
45 placebo 32 dy Traveling interfered
60 placebo 1 mo (?) Urinary tract infection
116 placebo ? Discontinued taking capsules
119 placebo 1 mo (7) Capsules upsetting stomach
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Table 2. Demographics of the study population at baseline

Supplement Placebo P value
Age 28.9 +£1.07 30.3+1.5 0.65
Gender male 20 23
Gender female 32 33
Height (m) 1.7+ 0.01 1.7 £0.01 0.60
Weight (kg) 74.9 1.7 73.3+2.0 0.67
BMI 25.4 +0.6 243+ 0.8 0.94
Compliance (%) 93%+7 93% £ 7 0.56
Blinding (% | 50 48 1.0
guessed correctly)
Systolic BP' 130+0.92 129.7+0.84 0.76
Diastolic BP' 80.2+0.56 78.3£0.51 0.65
Total Cholesterol” | 178.1=1.74 175.8+1.68 0.70
SAA’ 31.79+4.6 26.25+4.4 0.60

"Values are expressed as mm Hg+SEM
*Values are expressed as mg/dl=SEM
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While the principles of the invention have been made clear in illustrative
embodiments, there will be immediately apparent to those skilled in the art, in view of the
teachings herein, many modifications of structure, arrangement, proportions, the
elements, materials, and components used in the practice of the invention, and otherwise,
which are particularly adapted to specific environments and operative requirements
without departing from those principles. The appended claims are intended to cover and
embrace any and all such modifications, with the limits only of the true purview, spirit
and scope of the invention.

The references referred to herein are incorporated herein in their entirety to the extent

they are not inconsistent with the teachings herein.
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CLAIMS
What is claimed is:

1. A method of lowering blood pressure in a subject experiencing hypertension
comprising orally administering a therapeutically effective amount of a composition
comprising an admixture of an L-theanine composition comprising at least 10-100
percent L-theanine and a tea polyphenol composition comprising at least 10-100 percent
EGCG, wherein said composition is administered according to a dosage amounting to at

least 25 mg of L-theanine and at least 25 mg of EGCG per day.

2. The method of claim 1, wherein said composition is administered according to a

dosage amounting to at least 100 mg of L-theanine per day.

3. The method of claim 1, wherein said composition is administered according to a

dosage amounting to at least 150 mg L-theanine and at least 125 mg of EGCG per day.

4. The method of claim 1 wherein said composition is administered according to a
dosage amounting to between 150 to 600 mg of L-theanine and between 150 to 600 mg
of EGCQG per day.

5. The method of claim 1, wherein said composition comprises at least 200 mg of an
admixture of an L-theanine composition and a tea polyphenol composition disposed in a
capsule, wherein said L-theanine composition comprises at least 80 percent L-theanine

and said decaffeinated tea polyphenol composition comprises at least 40 percent EGCG.

6. The method of claim 5, wherein said capsule comprises 300 mg of said admixture.

7. The method of claim 5, wherein said L-theanine composition comprises at least 90

percent L-theanine.

8. The method of claim 5, wherein said polyphenol composition comprises at least 45

percent EGCG.
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9. The method of claim 5, wherein said composition is administered as two of said

capsules per day.

10. The method of claim 9, wherein said capsules each contain at least 300 mg of said

admixture.

11. A method of treating pre-hypertension in a subject in need thereof, said method
comprising orally administering a therapeutically effective amount of a composition
comprising an admixture of an L-theanine composition comprising 10-100 percent L-
theanine and a tea polyphenol composition comprising 10-100 percent EGCG, wherein
said composition is administered according to a dosage amounting to at least 25 mg of L-

theanine and at least 25 mg of EGCG per day.

12. The method of claim 11, wherein said composition is administered according to a

dosage amounting to at least 100 mg of L-theanine per day.

13. The method of claim 11, wherein said composition is administered according to a

dosage amounting to at least 150 mg L-theanine and at least 125 mg of EGCG per day.

14. The method of claim 11 wherein said composition is administered according to a
dosage amounting to between 150 to 600 mg of L-theanine and between 150 to 600 mg
of EGCQG per day.

15. The method of claim 11, wherein said composition comprises at least 200 mg of an
admixture of an L-theanine composition and a tea polyphenol composition disposed in a
capsule, wherein said L-theanine composition comprises at least 80 percent L-theanine

and said decaffeinated tea polyphenol composition comprises at least 40 percent EGCG.

16. The method of claim 15, wherein said capsule comprises 300 mg of said admixture.

17. The method of claim 15, wherein said L-theanine composition comprises at least 90

percent L-theanine.
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18. The method of claim 15, wherein said polyphenol composition comprises at least 45
percent EGCG.

19. The method of claim 15, wherein said composition is administered as two of said

capsules per day.

20. The method of claim 19, wherein said capsules each contain at least 300 mg of said

admixture.

21. A capsule or tablet comprising at least 50 mg of an admixture of an L-theanine
composition comprising at least 10-100 percent L-theanine and a tea polyphenol

composition comprising at least 10-100 percent EGCG.

22. The capsule or table of claim 21, wherein said capsule or tablet comprises at least
200 mg of an admixture of an L-theanine composition and a tea polyphenol composition,
wherein said L-theanine composition comprises at least 80 percent L-theanine and said

decaffeinated tea polyphenol composition comprises at least 40 percent EGCG.

23. The capsule or tablet of claim 22, wherein said capsule or tablet comprises 300 mg of

said admixture.

24. The capsule or tablet of claim 22, wherein said L-theanine composition comprises at

least 90 percent L-theanine or at least 95 percent L-theanine.

25. The capsule or tablet of claim 22, wherein said polyphenol composition comprises at

least 45 percent EGCG or at least 50 percent EGCG.

26. The capsule or tablet of claim 21, wherein said capsule or tablet comprises at least 50

mg of L-theanine and at least 50 mg of EGCG.
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27. A composition comprising an admixture of an L-theanine composition and a
decaffeinated tea polyphenol composition, wherein said L-theanine composition
comprises 10-100 percent L-theanine and said tea polyphenol composition comprises 10-
100 percent EGCG, wherein said L-theanine composition and tea polyphenol
composition are present in a ratio of 2:1, 1.9:1, 1.8:1, 1.7:1, 1.6:1, 1.5:1, 1.4:1, 1.3:1,
1.2:1, 1:1, 1:1.1, 1:1.2, 1:1.3, 1:1.4, 1:1.5, 1:1.6, 1:1.7, 1:1.8, 1:1.9, 1:2, or 1:3 respective

to each other.

28. A method of lowering LDL cholesterol in a subject in need thereof comprising orally
administering a therapeutically effective amount of a composition comprising an
admixture of an L-theanine composition comprising 10-100 percent L-theanine and a tea
polyphenol composition comprising 10-100 percent EGCG, wherein said composition is
administered according to a dosage amounting to at least 25 mg of L-theanine and at least

25 mg of EGCG per day.

29. A method of lowering CRP and/or SAA in a subject in need thereof comprising
orally administering a therapeutically effective amount of a composition comprising an
admixture of an L-theanine composition comprising 10-100 percent L-theanine and a tea
polyphenol composition comprising 10-100 percent EGCG, wherein said composition is
administered according to a dosage amounting to at least 25 mg of L-theanine and at least
25 mg of EGCG per day.

30. The method of claims 1, 11, 27, or 28 wherein said composition comprises between
25 ml to 5000 ml of a beverage comprising water, an amount of an EGCG composition,
an amount of a L-theanine composition and a container in which the beverage is
disposed, said article of manufacture comprising at least 25 mg of L-theanine and at least
25 mg of EGCG.

31. A method of lowering blood pressure, lowering LDL and lowering SAA in a subject

in need thereof comprising orally administering a therapeutically effective amount of a

. composition comprising an admixture of an L-theanine composition comprising 10-100

percent L-theanine and a tea polyphenol composition comprising 10-100 percent EGCG,
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wherein said composition is administered according to a dosage amounting to at least 25

mg of L-theanine and at least 25 mg of EGCG per day.
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