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NATURAL MARINE SOURCE PHOSPHOLIPIDS COMPRISING FLAVONOIDS,
POLYUNSAEURATED FATTY ACIDS AND THEIR APPLICATIONS

Field of the InventionM

The present invention is directed to nutraceutical,

pharmaceutical or cosmetic compositions, particularly to
phospholipid compositions derived from natural marine or
aquatic sources.
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Background of the Inventionflu—$1"“
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Phosphollpids are complex lipids containing phosphorus. The phosphatldos. lmcwn
as phnsohcllpids. are usually divided into groups on the basis of compounds from
which they are derived. in addih’on lo Mo chains of fatty acids they contain
phasphorlc acid. glycerol and nitrogenous bases such as chcllno. The phosphcllplds
considered most important are phosphalidylchclina. phosphatloylethanolamino and
phoephatldyllnositcl. Their nature as amphophilic molecules provides them with
unique phyelcochamical prom. Theirfunctlon as the pot-triple components of cell
membranes makes phospholiplds essential for all vital cell processes. They are
widespread as secretary and strucuaral components of the body and can mimic or
enhance neural physiological processes.
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Pheaphollpld production may be either synthetic or through Mouton from mural
tissues. The chief source of commercial natural phosphcllpide is soybean. egg yolk
and cows (brain and liver). Since an individual phospholloid may contain a'varletycf
fatty acid residues. lt may be dasalbed as puns only with this limitation In mind.
Naturally ccwrrjng essential polyunsamratod fatty acids. can contribute to the
activation of cellular metabolism The main fatty acid found in phosphollpid products
is nucleic acid. pmm in soybean at more than 85%. The longest chain
polyunsaturated fatty acids found in commercial available phosphnllpida either as
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preparations or individually are 20:4 among the elcosenoids. known as araohidonlc
acid and 22:6 known as docosahoxanoic acid.

Arachidonlc acid is a fatty acid that is found as part of the phospholipid membrane.
generally as part of phosphatidylcholine and phosphatidyllnositol. Adverse cellular
stimuli will activate enzymes (phospholipeee) that cleave arachldonlc acid from the
phospholipid backbone-in the cell membrane. Arachidonic acid. which Serves as the
precursor for prootaolendins and prostacyclin (Fae, Pan) and thmrnboxeno (TXe)
can then he metabolized by one of two major pathways: the cyciooxygenana (COX)
pathway or the ilpoxygonase pathway. The COX pathway products, PEG: and
PGH; can then be acted upon by thromboxane syndtase (in platelets) orprostacyclln
synthase (in endothelium) to form TXs or PGlz. respectively. Arachidonic acid can
also be acted upon by 5-iipoxygenase. primarily in leukocytes, to form iouirotrleneo
(Us). One or more of these metabolites can mediate all the signs and symptoms
associated with arachidonic acid. Le. inflammatory disease and pain.

Platelets. lwkocytea. smooth muscle. and endothelium can produce vesoective
substances. products of arachldonic acid metabolism such as proateglendins (P63).
prostacyciin (P612). ioulrotrlenes (LTs). and thromboxanes (Dis). These substances
can either act as vasodilators or as vasoocnstrictors. PGlz is essential in vascular
function since it inhibits platelet adhesion to the vascular endotheliurn and has
significant vesodllatation qualities. Dari-raped endothelial cells cannot produce PGlz.
making the vessel more susceptible to thrombosis and vasospasm. Thromboxanes
and leukotrlenes serve a vascular function during inflammation. generally producing
vasomnotrlction. Proataglandins have a mailer role during inflammation. and also
play a more subtle role in normal new regulation. moot notabiy‘as modulators of
other connol mechanisms. Prostagiandino have both vasooenstrictor and vasodllator
activities. Leukotrieneo and pmstaglandlns can also increase the ondotheliai
membrane penneabillty thus promoting edema during Inflammation. Arachldonlc
acid is naturally present in most phosphoilpld mixtures or emulsions available today.

Nervonic acid (024:1) is also called selecholeic acid or tertracoecnlc acid. Nervonic
acid is the symbol of white matter in giucoelde, which is quantitatively contained in
nerve tissue and white matter. The absence of nervonlc acid may result in cerebral
leeion. fatigue. hypodynamia. amentle. and senile dementia.
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Nervonic acid, teflraecsenic acid in another name, is monounsaturated, '
nen-oxidabieldeeomposed and absorptive. it is called a rare tonic as it is rare
existent in nature. may be micro-obtained by compounded in cerebral ehondrleeome.

Therefore. the substance is far below the demand of human body. in foreign
countries, nervonic acid mainly eomes from shark brain and oil.

Flevonoids are polyphenoilc compounds ubiquitous in nature. They are categorized
into ieoflavonea. anthoeyanidins. havens. flavonole. flevonee. citrus fiavonnide.
heeperidin. chaiconee. cetechins, mtin. and flevenones. Eeeential flavor-roles. such
as quercetin in onions and genietein in soy are actually considered subcategories
rather than independent categories. Over 4.000 flavonoids have been identified in
fruits. vegetables and beverages (tea, coffee. beer: wine and fruit drinks). Even
though they have a similar molecular structure between them, their functions are
different from each other. Fiavonoide have been shown to have antibacterial. anti-
lnfiammatory. antialiergio. antimutagenic. antivirai. antineeplestic. anti-thrombotic.
and vaeodilatory activity. Quereetin has been proven to block the "earbitoi pathway‘
which is directly associated with diabetes as well as to prevent LDL-choieeteroi
nxidetive damage. which is essential for the“ maintenance of a healthy cardiovascular
system.

Fiavonoids are found in a wide range of fruits and vegetables. For example.
Quereetin (a flavonol in vegetables, fruit and onions), Xanthonumol (a pnenylated
chaloone in beer). isoxenthohumoi (a prenylated fiavanone in beer). Genietein (an
Bottavane in any). Chaleenarinuenin (a non-prenyteted chalcone in citrus fruits) and
Naringenin (a non-prenyiated flavanone in citrus fruits).

in plants flavoncide have very Well defined functions. First. the accumulation of
pigment in flower petals. seeds and leafs. Fiewe . as pollinators, must attract pollen
earners. Second, they protect plants from UV damage. by absorbing W at the
epidermal layer. Third. they protect the plants against insects and pathogens.

show to be the limiting step in this pathway (197:1. Greasy). Another key enzyme of
the flavonord pathway is the chaieone eynthase. It condenses three molecules of
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