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NATURAL MARINE SOURCE PHOSPHOLIPIDS COMPRISING FLAVONOIDS,
POLYUNSATURATED FATTY ACIDS AND THETYR APPLICATIONS

Field of the Invention

The present invention is directed to nutraceurical,
pharmaceutical or cosmetie compositions, particularly to
phospholipid compositions derived from natural marine or

aquatic sources.

Background of the Invention
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Phaspholipids are complex lipids containing phosphorus. The phesphatides, known
as phaspholipids, are usually dividad into graups on the basis of compounds from
which they are derived. In addifion to two chains of fatty acids they contain
pivospharie acid, glyeerol and nitrogenous bases such as choline. The phosphoiipids
considerad most important are phesphatidyicheiine, phosphatidylethanclamine and
phasphatidylinesitol. Their nature as amphophilic molecules provides them with
uniqua physicachemical praparties. Their function as the principls companents of call -
membranes makes phospholipids essential far all vital cell processas. They are
widlespread as secretory and structural companents of the bady and can mimic or

enhance natural physisiogical procesges,

Phespholipid praduction may be either synthatic or through extraction from natural
ssuea. The chief scurce of commercial natural phospholipids is soybsan, agg yolk
and cows (brain and liver). Sincs an individual pheaphalipid may contain a varisty of
fatty acid residuss, it may ba daescribed as pure anly with this timitation in mind.
Naturaily gcourring  essential palyynsaturated fatty acids, can contribute to the
activation of cellular metabofism. Ths main fatty acid found in phoapholipid products
is finoleic acid, present in ybean at more than 85%. The longest chain
pofyunsaturated fatty acids found in commercial available phosphalipids either ag
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preparations or individually are 20:4 among the eicosancids, known as arachidonlc
acid and 22:6 known as docosahexanoic acid.

Arachidonic acid is 3 fatty acid that is found as part of ths phosphelipid membrane,
generally as part of phasphatidyicholine and phosphatidylinosital. Adverse celfular
stimull will activate enzymes (phospholipass) that cieave arachidanic acid from the
phospholipid backbone-in the cell mesmbrane. Arachidonic acid, which serves as the
precuraor for prostaglandins and prostacyciin (PGs, PGl2) and thromboxane (TXs)
can then be metabolized by ona of two major pathways: the cyciooxygenase (COX)
pathway or the iipoxygenasa pathway. The COX pathway products, PGG, and
PGHz can then be acted upon by thromboxane synthase (in platelets) or prostacyciin
synthase (In endathelium) to form TXs or PGl2. respectively. Arachidonic acid can
aiso he acted upon by S-lipoxygenase, primarily in leukocytes, to form laukotrienes
(LTs). Qne or mors of these metabolites can mediate all the signs and symptoms
assuciated with arachidonic acid, i.e. inflammatory disease and pain,

Platelets, Isukocytes, smooth muscle, and endothelium can preducs vasoactive
substances, products af arachidenic acid metabolism such as prostaglandins (PGy),
prostacyclin (PGlz), leukotrienes (LTs), and thramboxanes (TXs). These substancas
can either act as vasodilators or as vasoconstrictors. PG, is essential in vascular
function sines it inhibits Platelat adhesion to the vascular endothelium and has
significant vasadilatation gualities. Damaged endothelial cells cannot produce PGI,,
making the vesssal mors susceptible to thrombosis and vasospasm. Thromboxanes
and leukotrienes serve a vascular function during inflammation, generally praducing
vasacanstriction. Prostaglandins have a vascular role during inflammation, and also
Play a more subtte rales in normal flow regulation, most notably as modulators of
ather cantral mechanisms. Prostaglanding have both vasogonstrictor and vasodilator
activities. Leukotrienes and prostaglanding can also incroans the endathelial
membrane permeability thus promating edema during Inflammation. Arachidonic
acid is naturally present in most phospholipid mixtures or emulsions availsble today.

Nervonic acid (C24:1) is also cafled selachaleic acid or tartracosenic acid, Nervonic
acld is the symbol of white matter In glucaside, which is Quantitatively contained in
nerve tissue and white mattar. The absence of nervonic acid may result in cerebral
fesian, fatigue, hypodynamia, amentla, and senile dementig.
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Nervonic acid, tertracasenic acid in  ancther nams, is monounsaturated,
non-oxidable/decomposed and absorptive. It is cafled a rare tonic as it is rare
existent in nature, may be micro-obtained by compounded in cerabral chondriosome.
Therefore, the substance is far beiow the demand of human body. In foraign
cauntries, nervanic acid mainly comes from shark brain and all.

Flavonoids are poiyphenolic compounds ubiguitous in nature. They are catagorized
into isoflavonea, anthocyanidins, flavans, flavonols, flavones, citrus flavonoids,
hesparidin, chalcones, catachins, rutin, and flavanones. Easential flavonolds, such
as quercetin in onions and genistein in 8oy ame actually considarad subcategorias
rather than independent categories. Ovar 4,000 flavonoids have been identified in
fruits, vegstables and beverages (tea, coffes, beer, wine and fruit drinks). Even
though they have a simiiar moleeuiar structure between them, their functions are
different from each other. Flavonoids have been shown to have antibactsrial, anti-
inflammatory, antiallargic, antimutagenic, antiviral, antineopiastic, anti-thrombatie,
and vascdilatory activity. Quercstin has been proven to block the *sarbitol pathway™
which is directly associated with diabetes as wall as to prevent LDL-cholesterl
oxidative damage, which is assential for the' maintenance of a healthy cardiovascylar

systam,

Flavonolds are found in a wide range of fruits ang vegetables. For exampie,
Quercstin (a flavono! in vegetables, fruit and onions), Xanthohumo) (a prenylated
chaicone in beer), Isoxanthohumoal (a prenylated flavanone in beer), Genistein (an
issfiavone in soy), Chalconaringenin (a non-prenytated chalcane in citrus fruits) and
Naringenin (a non-pranyiated lavanone in citrus frufts).

In plants flavonoids have very well defined funclions. First, the accumulation of
pigment in flower petals, seeds and leafs. Flowers, as pollinators, must attract polien
carriers. Second, they protoct plants from UV damage, by absorbing UV at the
epidarmal layer. Third, thay meu the plants apainst insacts and pathogens.

The fiavonoid biosynthetie pathway I one of the best understond plant secondary
metabalism pathways (1892, Gerats). The key enzymes are phenylalanina-ammania
fyasa and chalcone synthase. Phenylslanine-ammonia lyase converts phanyialanine
into cinnamic acld as it controls the total flow of carbons into phenclics which is
shown to ha the limiting step in this pathway (1974, Cresay). Another kay anzyme of
the flavonoid pathway is the chalcone synthase. (t condenses three molecules of
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