COVPOSI TI ONS AND METHODS FOR MODULATI NG LI PI D COVPOSI Tl ON Cross Ref erence

to Rel ated Applications This application clainms the benefit of U S

Provi si oD 2P0y 88402 Appl i cati on No. 61/213, 334,

61/ 272,130, filed August 19, 2009, the contents of which are hereby
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The present subject matter relates to a novel herbal and

0il composition and methods for modulating fatty acid
composition and metabolism in an animal. In one aspect, the
subject matter involves a composition comprising rosemary
extract, oregano extract, and a polyunsaturated oil. In a
particular embodiment, the polyunsaturated oil is fish oil or a
derivative thereof. In some embodiments, the present subject
matter relates to methods for modulating essential dietary fatty
acid composition of lipoprotein particles or cell membranes,
modulating essential fatty acid metabolism, regulating the
activity of lipoxygenases (LOX) and cyclooxygenases (COX),
improving cardiovascular health, and/or inhibiting cell
proliferation diseases and disorders.
2. Background

Essential fatty acids (EFAs) are naturally occurring
unsaturated fatty acids, generally with a chain length of 18,
20, or 22 carbon atoms. The predominant natural form of fatty
acids 1is as part of a triglyceride molecule. The triglyceride
form generally Thelps facilitate absorption, storage, and
utilization of fatty acids within an organism. Free fatty acids

also naturally occur in the body, but to a much lesser extent.



body cannot produce all of the unsaturated fatty acids it requires.

Al t hough all the EFAs can be found in human food sources, only linoleic and
al pha-| i mbeniwc13s®d are considered truly essential, simce/ush@obscy2
contains enzynes with which it can synthesize all the other EFAs fromthese
two fatty acids. And, while the above is true, the relative ability of
human netabolismto form ei cosapentaenoi c acid (EPA) and docosahexaenoi c
acid (DHA) is poor at best. This inability is why suppl enent al dietary oi
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in the diet. EPA and DHA constitute the most important so-
called omega-3 fatty acids. Fish o0il is known to be a common
15 source of these omega-3 fatty acids. Additional sources of
omega-3 fatty acids also are known, such as, for example, seed
oils, plant oils, algal oils and eggs.
Fpidemiological observations indicate that fish oils and
lipid products derived from them produced within the mammalian
20 host reduce platelet aggregation and serum triglycerides which
may reduce the risk of myocardial infarction, hypertension,
atherosclerosis, and might be involved reducing the risk of
certain types of cancer. In addition, it has been shown that EPA
and DHA derived from fish oils play important structural roles
25 in membranes of most cells, and influence the fluidity of the
cell membranes as expressed by decreased whole-blood wviscosity
and increased erythrocyte flexibility and deformability.
Moreover, EFAs including EPA and DHA are known precursors of
eicosanoids--a class of compounds which includes prostanoids
30 such as prostaglandins and thromboxanes, leukotrienes, and
hydroxy fatty acids. Eicosanoids are known to affect platelet
aggregation, permeability and tone of the blood vessel walls,
blood pressure, and inflammatory immune reactions.
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bl ood pressure, and inflammtory i mune reactions. The dietary equilibrium
between fatty acids of the n-6 and n-3 series is a significant factor in

t he regulwDi2or/B8902he conposition of fatty acids in nenfpcansgo1oioss7azidi ti on,
a decreased ratio of n-3 to n-6 dietary fatty acids has been inplicated in
an increased incidence of health problens, disorders, and di sease states.
The presence of an excess of arachidonic acid (n-6) , the precursor of the
series 2 eicosanoids, or an excess of its precursor, linoleic acid (n-6) ,
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ot eace i n LREST HEF Earht S7 T CEIORS Gar ShI S proni] G THondE 65 and

| eukocyt es3 asemeld as an dingrigasantn weth imusche reacalividy BO the
allergies. In contrast, a_diet predoninanth%mgased on | ong & ain
poIyunsafﬁWﬁPédtfﬁ?tyogci8§j@PU¢%§¥kbfJf%e M8repries, Such & tfe diet of
the fishertdragspapulaatioonss produce anssnilklarpcreass i achleedbpg ddare, and
a low incidence of cardiovascul ar di sease, such as, atherosclerasis,

arthriti S™PAdCRRBIand™ ot ABr UPSERREE RIS 98 8ueCfn- Partth o RFHPYSEEY t hat

these | ong sehakhsPUBAS ofisthgcn-s3aseki €S Be phesdiecussors fakckbhe ogeri es
3 eicosanoi ds.. One of the primary goals in consumng fish oils is to have
i mpor t ant?T@GREPELENt 8EBund ™ A’ t hef*Bec BFEIREDF poPat edPnt FEi88ue 2

menbr anesiwhgrgol ey sSerae & Jmedylrat esceldosi gl 18ventsc (g0 (edyce
i nflammati on) _and increase nenbrane fluidity. Wen cells are activated to

rel ease it ylaeéfdstd r 6 t RBFFeAefbridhe$MERFBRGM S He ac i oficB¥ease  in

phospdol ipasesnto {Qrdn ebgosanoids.e EPA and DHArcompete W thsgsaedi danic
acid for the COX and LOX enzynes. Wil e rel eased arachi donic acid gives
rise to iMPHHVARKRRORYCHOSt GRQRAFAS prafflict ey @cgrepeE2ys, ¥e¢sh IS &% ds

produce prpstagkandi Bgoard hipoxygenase RrQduct $160e-9: c PCEB, anch L IBY), t hat
are significantly |less prone to cause inflammation
a diet predominantly based on long chain polyunsaturated fatty

acids (PUFAs) of the n-3 series, such as the diet of the fish-

15 eating populations, produce an small increase in bleeding time,
and a low 1incidence o0of cardiovascular disease, such as,
atherosclerosis, arthritis, asthma and other diseases. This is
due in-part to the fact that these long chain PUFAs of the n-3
series are the precursors for the series 3 eicosanoids.

20 One of the primary goals in consuming fish oils is to have
important constituents found in them become incorporated into
tissue membranes where they serve to modulate cell signal events
(e.g. reduce inflammation) and increase membrane fluidity. When
cells are activated to release fatty acids from their membranes

25 through the action of phospholipases to form eicosanoids, EPA
and DHA compete with arachidonic acid for the COX and LOX
enzymes. While released arachidonic acid gives rise to
inflammatory prostaglandin products (e.g. PGE;), fish oil lipids
produce prostaglandins and lipoxygenase products (e.g. PGE; and

30 LTBs) that are significantly less prone to cause inflammation
than are the AA (Arachidonic acid)-derived products (e.g. PGE;
and LTB;). Furthermore, some molecules known as resolvins and

protectins are formed exclusively from fish o0il derived
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than are the AA (Arachidonic acid) -derived products (e.g. PGE2 and LTB4).
Furt hernore, sone nol ecul es known as resolvins and protectins are forned
excl usi vewg 2broorssdozsh oi | derivedpol yunsaturated | i pi ds PEPASand/ 0B These
new y di scovered products orchestrate inflammuation resolution. Mich
progress has been nade in the early diagnosis and treatnment of cancers such
as prostate, breast, and lung cancer, and in the treatnent and prevention
of cardi ovascul ar di sease. However, cardi ovascul ar di sease and cancer

remai ns the | eadi ng causes of disease-related deaths in the United States.
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cardiovascular health and/or treating or preventing the onset of
cell proliferation diseases and disorders, such as cancer.

15 Applicants have unexpectedly found a new herbal composition
that provides significantly enhanced uptake and metabolism of
select beneficial polyunsaturated lipids and improved

consequences for health benefits.

20 SUMMARY OF THE PRESENT SUBJECT MATTER

The present subject matter relates to a novel herbal and
0il composition and methods for modulating essential fatty acid
composition and metabolism in an animal. In one aspect, the
subject matter 1involves a composition comprising rosemary

25 extract, oregano extract, and a polyunsaturated oil. In one
aspect, the polyunsaturated o0il may be a marine-derived oil,
such as a fish oil. In one embodiment, the composition comprises
therapeutically effective amounts of supercritical extract of
rosemary, supercritical extract of oregano, and fish oil or oil

30 comprising polyunsaturated dietary fats. In a further
embodiment, the fish o©0il or o0il comprising polyunsaturated
dietary fats is salmon o0il, such as wild caught Alaskan salmon

oil.



conprising polyunsaturated dietary fats. In a further enbodi ment, the fish
oil or oil conprising polyunsaturated dietary fats is salnon oil, such as
Wi | d caugho 28ioziskmn sal non oil . I n sonme enbodi ments, thePprasen/03an} ect
matter relates to nethods for nodul ating essential dietary fatty acid
conposition of lipoprotein particles or cell nenbranes, nodul ating
essential fatty acid netabolism regulating the activity of |ipoxygenases
and cycl ooxygenases, inproving cardi ovascul ar health, and/or inhibiting
cell proliferation diseases and disorders. Appljcants have surprisingly
found that adriPSEFabTBROBF T e CORpGRItEBhs SBP Ehe BF 6stht: Sitjsct omat t er
results i(;r;@tﬂ:hl@e&P?@Eednﬁyuiasinmsfdrﬁ:afailomi@fcaﬁfg'[ tytagi acc@n&@fmgbos?ftikmlnogd
serum and/ or. .ce menbr anes, _unexpect increases in the ratio of "gQo

Pt o {0 Ol EPar e e AR A iiBo L Ea o0 T s RBCL BRLr T eSSty |
unexpect edtdgclaicia mathbbl{sihadreghicltestertk) actandtanoanexpeciechLecl i ne
in cgglesteroI/HDL ratio all of which indicate inprovenents in a healthy
li pi & pr &9 e CHFt RO IRIFERTS, BRIMEFSDESCREPTPERY - UriiE DRAW Nes FTglice 1.
Consunpt iiomigfit0ne exeny @y reeaposh tdif Lk st Badpseserdersubj ect matter
(indicated as_"Wol eMega” herein with reference to the Figures) (2 g or 4
g/ day) produc@BP&asiyS det et aPFRT STt eV ofEpAA T Eprddentati v& fi sh
oi | derived omBego3:i FIA) ofTheh@ogg%tern%ti 80 9écEPAtRttherseiie  in
correlates with the anount consuned. Figure 2 . Human volunteers (n= 8 )
wer e admWicsPereadhy 2tgStosedsf i vhbt EMegh AABTEerFal KICa68"Eampl €5 Aer e

obt aimed Jofinl ipiado@nakysesenbhent s rendependent chargessi npmear ERA; ol eic
and palmtol eic acids (which are representative of Wol eMega onega- 3, -5,

and -7 pdlfyureatufated fatigpcadiads.  r espedtgiraGpeEd decline "in c-RP (c-

reactive protein), unexpected decline in LDL (Ybad’

cholesterol), and an unexpected decline in cholesterol/HDL ratio

all of which indicate improvements in a healthy lipid profile
15 within humans.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Consumption of one exemplary composition of the
present subject matter (indicated as “WholeMega” herein with
reference to the Figures) (2 g or 4 g/day) produces easily

20 detectable serum levels of EPA (representative fish o0il derived
omega—-3 PUFA). The concentration of EPA in the serum correlates

with the amount consumed.

Figure 2. Human volunteers (n= 8) were administered a 2 g

25 dose of WholeMega and serial Dblood samples were obtained for
lipid analyses. The time-dependent changes in mean EPA, oleic

and palmitoleic acids (which are representative of WholeMega
omega-3, -5, and -7 polyunsaturated fatty acids, respectively)

are depicted in the figure. Changes in omega 3 (EPA), omega 7

30 (palmitoleic acid) and omega 9 (oleic acid) are plotted to
demonstrate the breadth of changes in lipid classes. The dashed

lines merely indicate baseline (pre—-dose) levels. The



are depicted in the figure. Changes in onega 3 (EPA), onega 7 (palmtoleic
acid) and onega 9 (oleic acid) are plotted to denonstrate the breadth of
changes iwolopids®basses. The dashed |ines nerely indi caCe/usasielosere2
(pre-dose) levels. Thepersistence of changes in Whol eMega-derived |ipids
for up to 24 hours can be seen. Figure 3 . Change in cell (PBM) nenbrane
content of onega- 3 lipids (top) and onega-7 and onega-9 |lipids (botton
after consunption of WoleMega (2 g ) . Subj ects recei ved a dose of 2 g of

Whol eMega daily for Differences in c ran |d corrp S|t|on
wbre. ConpETad Lar R eR (LR | br DGO UHEF e ST T PORF ni mdif miortat i on
of the thicudsandnfb@adeadose. Figure 4 . Consunption of Whol eInga at elther
2 or 4 granms results in an easily detectable shift in AAYEPA ratios in

blood. A 2 g dose results in an average 37%decline in this ratio while a 4

g dose resul t gigran3 averiage; 0% dechi nepyd) seibhaA8/ EBAceat i ©F daaia-were
derived from$8 subj ects consum ngDgl % Whol eMega and 5 subj ects consum ng 4
t

g Wiol eMegal B8 sihgtle 8BFViCRGY ndy ET5EEsEnt e 4S togg FitGdre 5 .

Exanpl es d@)fnshﬁ@tﬁbhf&fl NSET AN AN EPA)r.at isesjubt Bi Retddiad dualssava 2
consuned V\hol e a are shown in the %raph above. Data are shown as Mean
SE. All M%‘%L%ﬂ%e Iy Signi ¥i Cant1 yPH pKOE TSI 7t FHURIEe Rx

val ues. Flh@iil’de Brpo Yhel e@Vegar £ ansiRbioRcalicht fRSs2 & OfrdibePenday

results in a change in_peripheral bl ood nononucul ear cell nenbrane
conposi t i'éh LoRRABE ah e HHaditdahi e aef dhis Hreddcetdasint e vs€équence of
greaj@r incorporation of EPA derived from Wol eMega. The inportance of this
plot is that even with 2 g/day of Whol eMega one can achieve a heal thy shift

in tissue (WhFEGUBEoBd CERFY ekt dife WoHESEOR 6 AHdPEdGcEt He Por®nt | al
for inflammtign;der ved fromarachidonic: acid, rEheral 0L 8HOME blood.

A 2 g dose results in an average 37% decline in this ratio while
a 4 g dose results in an average 50% decline in serum AA/EPA
15 ratio. Data were derived from 8 subjects consuming 2 g WholeMega
and 5 subjects consuming 4 g WholeMega as a single serving. Data

are presented as Mean +/- SE.

Figure 5. Examples of the shift in serum AA/EPA ratios
20 within individuals who consumed WholeMega are shown in the graph
above. Data are shown as Mean +/- SE. All WholeMega values are

significantly (p<0.05) different from preRx wvalues.

Figure 6. WholeMega consumption at either 2 g or 4 g per

25 day results in a change in peripheral blood mononuculear cell
membrane composition. Membrane arachidonic acid is reduced as a
consequence of greater incorporation of EPA derived from
WholeMega. The importance of this plot is that even with 2 g/day

of WholeMega one can achieve a healthy shift in tissue (white

30 blood cell) membrane composition and reduce the potential for
inflammation derived from arachidonic acid. The plots above
were derived from data obtained from 4 subjects who took

WholeMega for 3 consecutive days at 2 g/day. Peripheral blood
6



were derived fromdata obtained from4 subjects who took Wol eMega for 3
consecutive days at 2 g/day. Peripheral bloodnononuclear cells were

obt ai ned woedogBs®@wad 3 days after dosing with Wol eMegaPCT@sko10m867d2 ane
lipid composition in terns of content of the inportant onega-3 fatty acid,
EPA, is increased. Figure 7 . Schematic di agram show ng the netabolism of
arachi donic acid |iberated fromcell nenbranes by action of phospholi pase .
The rel eased arachi donic acid serves as a substrate for cycl ooxygenase and

| i poxygenase enzynes jch convert it to |lipid products (such as .

el bos o HEp Loy 6o K P 11 6 G R PHRaL RN FRol o ghoT SR | ¢

di agr am ofithhewtiol @ddfaat cerl amampohysinsabunatedhdfoatity caciids suehs asEPA
have in the reduc%ion of infl ammat or i pids. Qls such as EPA fromfish
become i MEGFHBFat ed it dHHECE PUGE “WheFedt eyt are 6erated upon
activity of the enzynme phosphol i pase. The rel eased EPA serves as a
substrate for cgcloogygenase and | i poxygenase enzynes but the products that

UHF edt:

are ptoduced &F ly rédGeed Fn Prifditamnet 61 5ot BRti AI°TE8APAFRd Yo t hat

produced dnucaraehi donice daci the Hit@ur erHor  The1antdriramesefdy caeyioh of
specifically fornulated fish oil diets was studied in human | ung cancer
A549 xendiiPaPieltBvet - exPiessivrastIcorRF 2rP A+ 298 SEncr e (1P&ck of

COX- 2 expf@sshany . f&EPAdyRhbBkySeddiee Prold f ef pbk pfeRfsAS48- 6L 4 S WBitchnot
H1299 cells. Figure 10. The antitunor efficacy of specifica I¥ formul at ed
fish oi | WEESTwaS stRdite®fn PHAMRT TPunP&Ence? A5495%eAGY af F82F ovier

expr esSi o phnCoX: 2) rand Hl299.xenograf t (I ack of COX-2 expression) .
Production of PGE2 and PGE3 in human |ung cancer A549 and H1299 cells

exposed to EPA (Yang, P . et al . J . Lipid Res. 2004) .Figure 11. PGE2
slightly stinmgighgs W.olifeNald@AcofgARAIN of the role that certain

polyunsaturated fatty acids such as EPA have in the reduction of
inflammatory lipids. 0ils such as EPA from fish become
15 incorporated into the cell membrane where they are liberated
upon activity of the enzyme phospholipase. The released EPA
serves as a substrate for cyclooxygenase and lipoxygenase
enzymes but the products that are produced are greatly reduced
in inflammatory potential compared to that produced by

20 arachidonic acid.

Figure 9. The antitumor efficacy of specifically
formulated fish o0il diets was studied in human lung cancer A549
xenografts (over expression of COX-2) and H1299 xenograft (lack

25 of COX-2 expression). EPA inhibits the proliferation of A549
cells but not H1299 cells.

Figure 10. The antitumor efficacy of specifically

formulated fish o0il diets was studied in human lung cancer A549

30 xenografts (over expression of COX-2) and H1299 =xenograft (lack

of COX-2 expression). Production of PGEZ2 and PGE3 in human lung

cancer Ab49 and H1299 cells exposed to EPA (Yang, P. et al. J.
Lipid Res. 2004).



cells, whereas PGE3 inhibits proliferation of these particular cells .
Figure 12. Anti-proliferative activity of EPA is associated with PGE3
formati orwOroBdocel | s. Figure 13. The anti-proliferat ipce/ustéenss’ai EPA
was reduced in A549 cells transfected with COX-2 si RNA that bl ocks
expression of this enzyme (COX-2) in cells. Figure 14. Exanples of possible
mechani sns of the netabolismof Fish G| derived PGE3 in |ung cancer.
Figure 15. Formation of PGE2 and PGE3 was studied in A54 9 cells treated
with three different fish oil products- Wol eMega (a conposition of the
present subject matter); Nordic Natural Utimate Orega, and Carlson Q.
Conpari son i sSragaxe »i.fopomti oni ¢t IRGEX iavd aPSE3piral ABLLa cield St raeaitoed
with different fish oils and was made by _usi ng equal amunts (ng/m.) of
=) Fiet

MWas I e
these fi Siflofr prédGees CEPgdre 26 S ChRparf Soh-i shown o1 f o7 et G ot Fof
PGE2 and 2@E3.in A549 cells treated with different fish oils and was nade

by using different amounts (ng/m) of EPA in fish oil products. Figure 17.
Ant i -%)roliferative effect of fish oils in A549 and H1299 human nonsmal |

cell lung cangegueel | 32i.s showki-Areonpesktien ohctheipf esent swhj ecls
matter (Wol eMega) unexpectedly provided substantially superior results to
t he ot her"’lsl'sio§llr""g??i o 5SS SRS anider el F&lhher e” COX- 2 was
overexpressed .Figure 18. The effect of Wol eMega, U timateOrega, and

Carl son Super fish oil_products on expression of COX-2, 5- and 12-LOXs and
Akt / pAkt in hEFEATR54 D | ungheanter! TE1ld FeraF evante Psttei AL extpiiessidsn was

det efgri ned Ry:-cMeshens bl QiihBg tandsauandd fied, byodensd traretinad a1 dde three
fish oil products (Fig. 18 A ) . Percent change of protein expression at
di f f er entex®gseegion of this enzyme (COX-2) in cells.

Figure 14. Examples of possible mechanisms of the
metabolism of Fish 0Oil derived PGE3 in lung cancer.
15
Figure 15. Formation of PGE2Z and PGE3 was studied in A549
cells treated with three different fish o0il products- WholeMega
(a composition of the present subject matter); Nordic Natural
Ultimate Omega, and Carlson O0il. Comparison is shown of
20 formation of PGE2 and PGE3 in A549 cells treated with different
fish oils and was made by using equal amounts (pg/ml) of these

fish o0il products.

Figure 16. Comparison is shown of formation of PGEZ and
25 PGE3 in Ab549 cells treated with different fish oils and was made

by using different amounts (pg/ml) of EPA in fish oil products.

Figure 17. Anti-proliferative effect of fish oils in A549

and H1299 human nonsmall cell 1lung cancer cells 1is shown. A

30 composition of the present subject matter (WholeMega)
unexpectedly provided substantially superior results to the
other fish o0il compositions in cancer cells where COX-2 was

overexpressed.



of fish oil are shown for WoleMega (Fig. 18 B ) and Carlson's fish oil
(Fig. 18 C) . Figure 19. Inflammtion gene array expression in human

non- smal Iwoeb10/13898g cancer A54 9 cells treated w th WiolPEFAF20107BCISE genes
that were significantly reduced but by | ess than 20% are shown in the top
figure while those that were reduced to an even greater extent (between 20
to 50 %) are shown in the bottomfigure . Figure 20. Inflanmation gene
array expression in RAW macrophage cells treated with Wol eMega. The
designation (*) denotes a |l evel of expression reduced by nore than 20% due
to Wiol eMega. The expression of receptor or enzynes associated with COX and
5-LOX as wel | ragup&osyghol rpasefifecRAW celWns 1weiega | educaehaitBOBOgPAr ias@N t O
that of untreated control cells. DETAI LED DESCRI PTI ON OF THE PRESENT
SUBJECT MATTER'DEFPRAft fons RS uBEdRer®i ! TRt HdhiRisrer™ and

"adm ni stier-ings" sand Akadphpt st hahuean " Apedervhe aaycaet Bodl whirdy edantsound
medi cal practice, delivers the conposition tqQ a subject in such a nanner as
to prgvi dE At Rer GPRUTI T VY f &G, TRESPATARE "Mer "FatFvB" B5CUsE hé™éi n
refers toranyihydgabe, sl Makhetrrsakbr fREEMEL AiSONMBR] SRAMLEONEIEig.
prodrug, netabolite, ester, or other analog or derivative of a particul ar
cheni cal Corfpourftf 6 ol EarE. CFh@TCErrT " G8PF T3t Ve" 2 mayt St e e diPses

modi fi catjrone g, tdie discl oseech cadmpouinsierdel udiing, uts)noind i Mtedte,
hydrol ysi s, reduction, or oxidation products, of the disclosed conpounds.
Hydr ol ysifs;str @dbctToh; ‘@h&)oxi dation reactions are known in the art. The
termgnodul ating” refers to the process of producing an effect on

bi ol ogi cal activity, function, health, or condition of an organismin which
such bi ol ogi cEFIBER oy, ﬁﬂﬁ%%m%%ﬁl%a%fl*ﬁ array expression in human

non-small cell lung cancer Ab549 cells treated with Wholemega.
Those genes that were significantly reduced but by less than 20%
are shown in the top figure while those that were reduced to an
15 even greater extent (between 20 to 50 %) are shown in the bottom

figure.

Figure 20. Inflammation gene array expression in RAW
macrophage cells treated with WholeMega. The designation (*)

20 denotes a level of expression reduced by more than 20% due to
WholeMega. The expression of receptor or enzymes associated with

COX and 5-LOX as well as phospholipase in RAW cells were reduced

in comparison to that of untreated control cells.

25
DETAILED DESCRIPTION OF THE PRESENT SUBJECT MATTER

Definitions

As used herein, the terms “administer,” "administering,”

and “administration,” refer to any method which, in sound

30 medical practice, delivers the composition to a subject in such
a manner as to provide a therapeutic effect.

The phrase “derivative” as used herein refers to any

hydrate, solvate, salt, racemate, isomer, enantiomer, prodrug,

9



or condition is maintained, enhanced, dimnished, or treated in a manner
which is consistent with the general health and well being of the organi sm
The ter mwenhemics®g" t he biol ogical activity, function, PagaiSRe10/086712
condition of an organismrefers to the process of augnenting, fortifying,
strengthening, or inproving. As used herein, the phrases an "effective
anount"” or a "therapeutically effective anount"” of an active agent or
i ngredient, or pharmaceutically active agent or ingredient, which are
synonynmous h in, refer to an _anmount of the pharmaceuti aII actlve agent
SUT T i o oRETERBUGS t St &7t ETABedEr KB Tocte A on AdnPhi StFELT 6P 1o
t her apeutdrealikyletbagbine apoubteofild he phar ﬂ’éﬁr@Ut‘d@ﬁi\}aycja@t”l evaganic my,
will, or is expected to cause a reli %scmjtons. fective anmounts of
F7

t he phar HEC8utd AP AT E agent™wi FitS | EARHE ar i CHEr 9e ot i on

or condi ti@nsihetsg tépatptholthRessevesntyi®f, tdie sardicibonpréde-tyr ati on of
the treatnent, the specific conponents of the conposition being used, and

li ke 1act®is. dl‘ﬁ?éotgéfimooélﬁﬁaﬂ@? ng" BYREOhY ot dyi EaFUActivi 139 f ek torn

heal t h, aQfeze@Rdhti P Ofncam th@ﬂésmt{ efers to the process of augnenting,
forti fy| ng, strengthenjng i nproving. The term "eicosanoid" refers to
any of the cl as§ ?r%omlﬂ‘érl veE°FT o OISy BFS&FEPaPEdPF ATt Y L iods,

such as Qefrﬂe\é@dothHb%gaﬁgld@mtgvaeyd angl-1 4d10| elcG1aei, dor EbeRsANQIrdsderi ve
fromeither onega-3 (w3) or omega-6_(w 6) EFAs. The w6 ei cosanoi ds are

gener al | P pPEIPAE PRt B350 v@l@hlglélléghﬂ%% ey idy, fHeFelate BUUtD

fam o es of @icesanni ds: méhﬁtﬁri&i,agirﬁﬁ%lc@&, HhRi R 9sdAcCYet | thssatlhe in
t hr onboxanes, and the | eukotrienes . For each, there are two or three

separ at e SSEHFEST ddricled SeiTOREr SERBI WATI- Bhor IR Br EFAeaids rsericdd”

different,achi viti eschaug.heen. cor gl atred W tdhigertiahn heal th: effects of
w3 and w6 fats.
activity, function, health, or condition of an organism refers

to the process of augmenting, fortifying, strengthening, or
15 improving.

As wused herein, the phrases an “effective amount”" or a
“therapeutically effective amount” of an active agent or
ingredient, or pharmaceutically active agent or ingredient,
which are synonymous herein, refer to an amount of the

20 pharmaceutically active agent sufficient enough to have a
therapeutic effect wupon administration. A therapeutically
effective amount of the pharmaceutically active agent may, will,
or 1s expected to cause a relief of symptoms. Effective amounts
of the pharmaceutically active agent will wvary with the

25 particular condition or conditions being treated, the severity
of the condition, the duration of the treatment, the specific
components of the composition being used, and like factors.

The term “enhancing” the biological activity, function,
health, or condition of an organism refers to the process of

30 augmenting, fortifying, strengthening, or improving.

The term “eicosanoid” refers to any of the c¢lass of
compounds derived from polyunsaturated fatty acids, such as

derived from arachidonic acid and 1linoleic acid. Eicosanoids
10



Conpositions of the present subject matter may al so nodul ate the
physi ol ogi cal effects described herein by nodul ati ng the production or

met abol i swoabiweswkvi ns and protectins fornmed from pol yeosatSeeiates12 i pi ds
EPA and DHA. The term "oxygenase" refers to any of the class of enzynes
that catal yze the incorporation of nolecular oxygen into its substrate .
The term "supercritical gas" or "supercritical fluid" as used herein refers
to a gas is that heated to a tenperature critical point, over which the gas

will maintai.n its gaseous state g@ turn to a I|qu d [ ardless of
r essur & SR igas el BUCber ot U SBofECREes eIy bt ot it

becone ve:rmodensed@nae@n@@e@ﬁam p&@;—tlhmauammst@hp,f astery Satﬂecsmcﬂsarmslse

t hose of a fI id, but id, Carbo% dIO ide is c used
1 appl | ot e PequPr PHYT a SURRTEF | 01 o cq3AIA 0o The GeREPSF oI BES I es. of
super cri tinealpfdstiadgcands t hengenarahbotsendf, superehd t isakoddiwnds . i wor
extraction processes are described in, e.g. Taylor Supercritical Fluid

Extratti GECPW IEPre1996 MPugh &ﬁﬁeﬁruﬁﬂﬁ@t SuserErint | St VER o Eher

Extract i ai¥onPainnGi-pl e and Bract reesec 26wk-ed', Butrbeewor LBt iyt nemani,e 1994,
and Wllians and Cifford, Supercritical Fluid Methaods and Protocols,

Humana PrRSSE, COBHBL2tHE it ¢RESaoP WRTEH &'d STicoPporaf ed By  Tefdtence

herei n. Eb%@ﬂ‘i@n@aélﬁ iﬂﬁé/@r%%%ﬂtasﬂb?(é&tf LAY sed20E0 hegsbal s @xtdract s
m xed together wth folyunsaturated oi preferredenbodlnent t he

pol yunsatifvatedoei fat s aftefigue ﬁ%ﬁ??ﬁ?%ﬁﬁlhﬁﬁf%ﬂl DY PP HE AHNE ¢ dlght

Sal mpg,  iddelaudinen f OF ﬁ@%ﬂﬂgﬂismwbkdr@@@g@ﬁnéuéﬁaqﬁlo%ébﬁﬁﬂs APRId £ aton
conpositions are unique, in that some conponents of the composition are

pr epar ed RAlYUASE HPET 3] tiiP40SCBPR et} 4t -on process. Unlike traditional
sol vent - based extraction nethods, supercritical CO extraction
The term “oxygenase” refers to any of the class of enzymes

that catalyze the incorporation of molecular oxygen 1into its
substrate.

15 The term "supercritical gas" or "supercritical fluid" as
used herein refers to a gas is that heated to a temperature
critical point, over which the gas will maintain its gaseous
state and not turn to a liquid regardless of pressure. A gas
heated to a temperature above 1its critical point will become

20 very dense on compression, so that its characteristics resemble
those of a fluid, but will become liquid. Carbon dioxide 1is
commonly used in applications requiring a supercritical fluid.
The general properties of supercritical fluids and the general
use o0f supercritical fluids in extraction ©processes are

25 described in, e.g. Taylor, Supercritical Fluid Extraction,
Wiley, 1996; McHugh and Krukonis, Supercritical Fluid
Extraction: Principles and Practice, 2nd ed., Butterworth-
Heinemann, 1994; and Williams and Clifford, Supercritical Fluid
Methods and Protocols, Humana Press, 2000, the contents of which

30 are incorporated by reference herein.

Applicants have developed a mixture comprised of herbal

extracts mixed together with polyunsaturated o0il. In a preferred

11



all ows the natural products in the herbs to be obtained w thout |eaving
chem cal residues behind in the preparation. The term "supercritical
extracti om0 2000/138®d herein refers to the techni que in werCthiskgidnagmnbi c
compounds can be extracted from sanples utilizing a supercritical fluid.
The sol vation power of a supercritical fluid is increased as the pressure
and tenperature are increased above their critical points, producing an

effective solvent for the isolation of hydrophobic nol ecul es.
"supercritic "SCE" refers to extracts prepared

The term
b

l extrach" oig g
super cr i (T BREF actonPOAZ VISR Herts 0t hied t &r Hif ?t@aﬁb?%ﬁ FErES to a
C6 to C@isat Wadredaor wilngatcuahed satby, acind 1thAahg ey rbes:{andieee Wiadm a

nonogl yceri d

an ester or solvate thereof,

%, a diglxceride, a trLglgcenide,
conbi nat iGHYthér'ésf 2  or2a™Bhar ARBEUTT ¢ | yCHEREPEONE 4t YHE Eof 1T n
pref err edrerbogihbmentesmpbattys acirdsthd conpeositiOns et thepresentisuly ect
matt er arepggnerallg%present in the formof a triglﬁceride nol ecul e, whi ch
i

hel ps® f adiPFEAE &t absbr ptPon, S t6ragen aRdOGeP?i zat i

Atoke f at 3T US i t hi n

t he body.sdiRe80rBa e8D0dkIBAESI of ahibYhads dS siiPe cOMOSIAI 006, 0fxthe-fresent
subject matter are present as free fatty acids, as part_of triglycerides,
as sal t s dHeréofReoPaRer¢bmi G Gns ™t HeFeGFIPCESSenti APTERTY AT ™

(EFAs) anedfahy enenfaist :cRASUAE banihe idi éheShpegatdreidiuman body does not
manuf acture them EFAs are divided into two groups: onega-6 EFAs, which

i ncl ude |inol P8 &EFB amYPPESTHetFRlat $4€<CtdRd " orfdgdlss R, S hi & 9%%cl ude

al phag I i nQJ enic rachh: g i siden wahi-¥eson BotdbRGax3and voega- 5 Kkfs are
pol yunsaturated fatty acids (PUFA) . at dlstanU|shes the two types is

the pl acdeft oFlfe firsiizddgbl @ BERET¢FEldtdlve

toldhe mMéhy$oERdI6P t he

mol ecul e)odvrt Bei o hydeeearbom chaing: ithe eredasd EsAsndayeddgld fid st

doubl e

temperature are increased above their critical points, producing

an effective solvent for the isoclation of hydrophobic molecules.

15 The term “supercritical extracts” or “SCE” refers to extracts

prepared by supercritical extraction.

As used herein, the term “fatty acid” refers to a Ce6 to C26

saturated or unsaturated fatty acid that may be in free form, a

monoglyceride, a diglyceride, a triglyceride, an ester or

20 solvate thereof, combinations thereof, or a pharmaceutically

acceptable salt thereof. In preferred embodiments, fatty acids

in compositions of the present subject matter are generally

present in the form of a triglyceride molecule, which helps

facilitate absorption, storage, and utilization of fatty acids

25 within the body. In some embodiments, fatty acids in

compositions of the present subject matter are present as free

fatty acids, as part of triglycerides, as salts thereof, or as

combinations thereof.

“Essential Fatty Acids” (EFAs) are fats one must consume in

30 the diet since the human body does not manufacture them. EFAs

are divided into two groups: omega-6 EFAs, which

include

linoleic acid and its derivatives, and omega-3 EFAs, which

include alpha-linolenic acid and its derivatives. Both omega-3

12



bond at the third carbon position, whereas the onega-6 EFAs have their
first double bond at the sixth carbon position. Although all the EFAs can
be found Wo 2huwvs9okood sources, only |inoleic and al phaPCirnsh@nioss7azi d are
considered truly essential, since the body contains enzynes with which it
can synthesize all the other EFAs fromthese two fatty acids. And, while
the above is true, the relative ability of human netabolismto form EPA and
DHA is poor at best which is why supplenmental fish oil is needed to
increase the relative proportion of healthy o -3 fatty acids in the diet.
Prof or 1 od BEGETE 15 pTAS | Tich UBE Y 16T aXaBFe, A Bhad 61 eriiE et 4 7CALA)
:Ei cogapeml'laegaige%@@w t(kEPi%)wo, t@@dﬁD@@OSE@W@t&@Edﬁﬁ?‘ﬂrst Cdmgﬂ-eG)

i pids inc e or .exanpl e, Linoleic aci A) ., Arachidoni c aci AA)
i homl | HoFE: cUHtAs B © ChEnd Gaia P oPe: Lot HOLEENE) HROIEE The
' Good andyBadcaebbecicnadhsel cosanmiddm-Refirdd shatd | thihe Natytaldouble
Anti -] nfl anmatory, Bg Joseph C . Maroon, M.D . and Jeffre% Bost, PAC. Basic
Heal th P& cati %H%, 2006 CAFRET GPEOWM Ny | B PSS PP an AR of Pt aan be
consi der etheas trhesgoe@ublebadncand mredt saktnclkassbhi patiooof AndHouaci ds
as used in_anal yses of the conpositions of the present subject matter
(Whol eMegad Lc dtpodiftiSorsy PEsHCHPAg 1n PPReRd&PadcSRTarfied Hetei hinSEme
exanpl es ale LYH=ainadivhihi acWhokeMeganat acencential i onsequal, tH R above
30 ng/1l capsul e. The designation of "C20 1W2" is expl ained, for exanple,
as a nol g@@l @9 atIO) taenad) SHE YRS 207 L=l bBRsCY C20) CahdS I dsiize dnd,F0F t h
the igi tiahcdouthe bopd kaeatedyonchhey b gar bom (relatld ved adhe nethyl
end of the nolecule) in the onega-9 position' . Likew se, the designation
for DHA i%&Ywi ten r&éa@‘z%v@l%«m.‘éhogt B IR CaP HBISEC e WWHh B22 cardoons
and 6 doulyxe ;Ropdsr WEthest which is why supplemental fish oil is needed

to increase the relative proportion of healthy omeg-3 fatty

acids in the diet.

15 Preferred omega-3 lipids include, for example, Alpha-
linolenic acid (ALA), Eicosapentaenoic acid (EPA), and
Docosahexaenocic acid (DHA). Omega-6 lipids include, for
example, Linoleic acid (LA), Arachidonic acid (AA), dihomo-

linocleic acid (DHGA), and gamma-linoleic acid (GLA).
20

Table I. The ‘Good and Bad’ effects of eicosanoids

“Good” Eicosanoids (derived “Bad” Eicosanoids (derived

from omega-3 EFAs)

from omega-6 EFAs)

Prevent blood clots caused

by platelet aggregation

Promote blood clots caused by

platelet aggregation

Cause vasodilation of blood

vessels

Cause vasoconstriction of

blood vessels

Reduce pain

Promote pain

Decrease cell division

Promote cell division

Enhance the immune system

Depress the immune system

Improve brain function

Depress brain function

Ref: Fish 0il. The

Natural Anti-Inflammatory.
13
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the first double bond occurring at the third carbon fromthe end (onega
position) of the nolecule. This makes it an onega-3' fatty acid. "Good"
Fats: Morwonsavusated Fatty Acids (MJFA) C15: IWeCl S CLl6PCWUS2Raload 7Dl ei ¢
acid C17: 1w C18:1W0C d eic acid C20O 1V Ei cosenoic acid = Gadoleic acid
C22: 1\ Docosenoic acid = Erucic acid C24 :1WOC Essential Fatty Acids (EFA)
C18: 3WB Al pha-linol enic C18: 2WC Li nol ei ¢ H ghly-Unsaturated Fatty Acids
(HUFA) C20: 5\WB EI COSAPENTAENO C ( EPA) C22: 6B DOCOSAHEXAENO C ( DHA) " Bad"
Fats: Saturated Fatty Acids Cl6 O _PALMTIC Cl7 O HEPPéDECA C Cl8 O
STEARI C ¢56 6" ARKCHI DPEYCYT IO T RENEPEDSAREr € €356 BE & TR EosAND C
C24 0 LI QYOGERI C Trans-Fatty Acids (TFA) C18: 1VWOT C18: 2W6T

The following 1s an explanation of what can be considered
5 as the ‘good’, ‘bad’ and ‘neutral’ classification of fatty acids
as used in analyses of the compositions of the present subject
matter (WholeMega compositions) resulting in the data contained
herein. Some examples are contained within WholeMega at
concentrations equal to or above 30 mg/l g capsule. The
10 designation of “C20:1W9” 1s explained, for example, as a
molecule (fatty acid) with 20 carbons (C20) and 1 double bond,
with the initial double bond located on the 9" carbon (relative
to the methyl end of the molecule) in the ‘omega-9 position’
Likewise, the designation for DHA 1is written as C22:6W3 which
15 stands for a molecule with 22 carbons and 6 double bonds, with
the first double bond occurring at the third carbon from the end
(omega position) of the molecule. This makes it an ‘omega-3’
fatty acid.
“Good” Fats:
20 Monounsaturated Fatty Acids (MUFA)
Cl5:1W5CIS
Cl6:1W7C Palmitoleic acid
C1l7:1w7
Cl8:1W9C Oleic acid

25 C20:1W9 Eicosenoic acid = Gadoleic acid
C22:1W9 Docosenoic acid = Erucic acid
C24 :1WOC

Essential Fatty Acids (EFA)
Cl8:3W3 Alpha-linolenic
30 Cl8:2W6C Linoleic
Highly-Unsaturated Fatty Acids (HUFA)
C20:5W3 EICOSAPENTAENOIC (EPA)
C22:6W3 DOCOSAHEXAENOIC (DHA)

14



3 . "Neutral" Fats Poly-unsaturated Fatty Acids (PUFA) C20: 3V

Ei cosatrienoic acid (ETA) C18: 3W6 GAMVA- LI NOLENI C C20: 2W5s EI COSADI ENO C
C20: 3W6 DEDAOM2G89N6 Arachi donic acid (AA) C22: 2Ws DDA ACI/USs@d/0B@IEi n
"subject” or "individual" or "animal" or "patient” or "mammal," refers to
any subject, particularly a mammal i an subject, for whom di agnosi s,
prognosis, or therapy is desired, for exanple, a human. A s used herein, a
"treatnment” or "treating" of a disease, disorder, or condition enconpasses
alleviation of at |east one synptomthereof, a reduction in the severity

t hereof, or the delay, prevention, or inhibition of the progression

t her eof . ZTr eat mead” needk :not nean that the disease, disorder, or conditionis
totally cured. A useful conposition herein needs only to reduce the
severity of a GF5BE3ESC diddd¥deF dr condition, reduce the severity of
synpt ons associ at ed1 4 herewnMrhrcprovi de i nprovenent to a patient or
subject's quality of life, or _dela prevent, or inhibit the onset of a
diseage, disorder,C%?’%dﬁﬁﬂﬁpgﬁANO%Qy concentration ranges, percentage
range, or ratio rapge.Jegredcherein are to be understood to include
concentrations, percentages or _ratios of any integer within that range and
fractions thereof, sUch 89 Hh8Itent h and one hundredth of an integer,

unl ess ot herw se ingi categirTkbsshotd d be understood that the terns "a" and
"an" as used above and el sewhere herein refer to "one or nore" of the
enurrer at ed conponents:0 REHREE be clear to one of ordinary

10 C23:0 TRICOSANOIC
C24:0 LIGNOCERIC
Trans-Fatty Acids (TFA)
Cl8:1WoT
Cl8:2W6T
15
3. “Neutral” Fats
Poly-unsaturated Fatty Acids (PUFA)
C20:3W3 Eicosatrienoic acid (ETA)
C18:3W6 GAMMA-LINOLENIC
20 C20:2W6 EICOSADIENOIC
C20:3W6 DGLA
C20:4W6 Arachidonic acid (AA)
C22:2W6 DDA

25 As used herein, "subject" or "individual" or "animal" or
"patient"” or "mammal," refers to any subject, particularly a
mammalian subject, for whom diagnosis, prognosis, or therapy is
desired, for example, a human.

As used herein, a “treatment” or “treating” of a disease,

30 disorder, or condition encompasses alleviation of at least one
symptom thereof, a reduction in the severity thereof, or the
delay, prevention, or inhibition of the progression thereof.

Treatment need not mean that the disease, disorder, or condition

15



skill in the art that the use of the singular includes the plural unless
specifically stated otherwi se. Therefore, the terns "a," "an" and "at | east
one" are weedivms®echangeably in this application. For exargsb@o/o3ei2 pol ymer
refers to both one polynmer or a mxture conprising two or nore polyners.
Thr oughout the application, descriptions of various enbodi nents use
"conprising" |anguage; however, it will be understood by one of skill in
the art, that in sone specific instances, an enbodi nent can alternatively
be descri.bed usi %_the | anguage "

0

gozsisting,essenéiall¥ of " or ";onsisting
of ." For Purpd FCHS Y er UndEFSEandioRgOrhe PP eSERT T eAERPRgS a¥d i no
way |im tictigckhehscopecoft t ke taeadchiengs, dnd®@sErgt ker woseit neh catediceaal |

nunbers expressi ng quantities, percentages ar proportions, and other

numer | caltiFal RS USHY | nothe SEBEPITcatt T ARl SEl ai METSARENE o BeF URESr st ood
as bei ng inpdifbrant ntald gaistcarces bubibe:terdqnalakqubs” 1Aceprsh ngdyy,unl ess
indicated to the contrary, the nunmerical paraneters set farth in the

foll o?mi ndSYEEFfi cAt i orifEdRhd tat FAE het i fE afe AP ettt onsit rat Sfay
vary dependichgigpon the desiredproperties sought to be obtained. At the
very | east, each nunerical paranmeter should at | east be construed in |ight

of the number 28¥ FEREPRELRSiniTaEatr ARGPEECaMR B3 Hpl S nep torcdi TRXIae

roundi ng techabqueseinObher thenss asicusedohensi nnal aqageaphctor be idefd, ned by
their well-known neanings in the art. The Subject Conpositions The subject

conposi t iRGHSCAF_Ias géfusT ot Pdl Pherdal ardepor yuHSAttr atf o PRBP efdat i ons

conpig Si nGeenshit yertsowhi ehcexhisbidnantdrf obhd erati W@ndredth of an
anti-inflammuatory, antioxidant, anti-angiogenic, and apoptotic activities.
The subj eét-eORér apetrit COPpUsPei oSl @ e conpri sed of therapeutical ly

It should be understood that the terms "a" and "an" as used
above and elsewhere herein refer to "one or more" of the
enumerated components. It will be clear to one of ordinary

15 skill in the art that the use of the singular includes the

plural unless specifically stated otherwise. Therefore, the

A\ 7 A\ 7

terms “a, an” and “at least one” are used interchangeably in
this application. For example, "a" polymer refers to both one
polymer or a mixture comprising two or more polymers.

20 Throughout the application, descriptions of wvarious
embodiments use “comprising” language; however, it will Dbe
understood by one of skill in the art, that in some specific
instances, an embodiment can alternatively be described using
the language “consisting essentially of” or “consisting of.”

25 For purposes of better understanding the present teachings
and in no way limiting the scope of the teachings, unless
otherwise indicated, all numbers expressing quantities,
percentages or proportions, and other numerical wvalues used in
the specification and claims, are to be understood as being

30 modified in all instances by the term “about.” Accordingly,
unless indicated to the contrary, the numerical parameters set
forth in the following specification and attached claims are
approximations that may vary depending wupon the desired

16



effective anounts (A) an herbal conposition and (B) a pol yunsaturated oi
conposition. Herbal Conposition In sonme enbodi nents, the herbal conposition
conpri seswoOheroassaei cal |y effective amounts of at | east pomasSh@wload712
conponent selected fromthe group consisting of an extract of rosemary, and
an extract of oregano. In one enbodi nent, the herbal conposition conprises
a supercritical extract of rosemary, a supercritical extract of oregano, or
conbi nations thereof. O her nonlimting extracts of rosemary and oregano
may include al cohol extracts for exanple. In another enbodinent, the_ herbal
Commosi t IRPESHATSt $948ent 1l P GioteNaFpeut fEal 147 of f BEt V6> Aolitd of
super cri trhealkiext r petsndfer GoeMAAY at anda StRRS cydnisiceakdexhr acdisc aff amegano.
The herbal conposition may al so, conpri s¢. one or re addjtional conponents,
such as a1 'VEGEt 451 &GO CH AGHDET M 1T hg kbbbl 0f P4 SEP+EHI% VEGStH e of |
i s sunfl awendehl. téenongeenbodi ment, sunflower oil is added as a carrier to
the rosemary supercritical extract to nake the extract easier to pour and
m x ihto sol ubFBRT R BheETEIMERES10. DL MFBE SonProfer ofE §% Hifdéd to
every 2 n@1ofkhesemynisupener thecalc extract. In some enbodi nents, the

her bal conposition provides an antioxidant function and/or a fornul ation
stability function when conbined with the pol yunsaturated oil conposition
of the present subject natterhe ISibgeetatsmpsdiadiorgnt s, the her bal
conposition inhibits the oxidatron of polyunsaturated |ipids and/or
stabilizes t h&RFnHeFERCc et et | A% y2ofIPBISyufiSatirratedet picds! i n

ConNpoSi tingﬁ%/uQEaEﬁﬁat%&S§m pubpecht M&td eromdts tMer byshrndes frarcr onger

shelf-life and/or a nore consistent chem cal Erofi | e of the conpositions of
t he preséﬁ@l§ﬁ5jeC%HWﬁﬂﬁqgl}feratlve' anti-inflammatory, antioxidant,
anti-angiogenic, and apoptotic activities. The subject

therapeutic compositions are comprised of therapeutically
effective amounts (A) an herbal composition and (B) a

15 polyunsaturated oil composition.

Herbal Composition

In some embodiments, the herbal composition comprises
therapeutically effective amounts of at least one Therbal

20 component selected from the group consisting of an extract of
rosemary, and an extract of oregano. In one embodiment, the
herbal composition comprises a supercritical extract of
rosemary, a supercritical extract of oregano, or combinations
thereof. Other nonlimiting extracts of rosemary and oregano may

25 include alcohol extracts for example. In another embodiment,
the herbal composition consists essentially of therapeutically
effective amounts of supercritical extracts of rosemary, and
supercritical extracts of oregano. The herbal composition may

also comprise one or more additional components, such as a

30 vegetable o0il, a non-limiting example of a suitable vegetable
0il is sunflower o0il. In one embodiment, sunflower oil is added

as a carrier to the rosemary supercritical extract to make the

extract easier to pour and mix into solution. In one
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Commercial fish oils are usually processed with the addition of natural
anti oxi dants, such as tocopherols. The levels of tocopherols added to such
pol yunsatwoapbmxi3gtoks have been t hought to be general |y ®affisedienserin
prevent excessive oxidation of the polyunsaturated oil. It has been
unexpectedly found that an herbal oil conposition of the present subject
matter is useful for further inhibiting the oxidation of polyunsaturated
oi I's beyond what is provided by the antioxidants (such as 500ppm

a- tocophengjto) t hat aé %dded t th tinme the 0|I initiall Brocessed An
oxi dat i o™ SP0d{Hhas Lohdue? ed aﬁﬂn s ¢ dtﬁ@ FeFBEl “oie ©F
conposi t iraenatyt ﬁ@p@ﬂ‘@&eﬂtcasubke%cmt ter pr OVI de additional unexpectedly

significant protection of unsat d oi|s fromoxidation. Table II
Shows Compar atTve i datr S eIy as et GoROP yurCHPaP At b oPEOKELRS A

W t hout amthekbahneompesitiban ofatdie pr esentuisubpectsdmiitietyTabh@-didn I n
this fxarrple t he Ranci mat i nduction tinme nmethod was enpl oyed for neasuring

the t rre‘ﬁh@&wcroé[ﬁmt“@dl Adice G Sre veteatinaget evét &Om@?rsél tPonCof the

conposi t igresehtt heupfesentasij .ect 1t tekcaThe cMBbEOREN 65,9 Baecmatbal
equi pnrent neasured the | evel of oxidation and oxidative stabil.i t%r/
sanpl es. AHPPRI S PRt 4D FANE- T S3APRE! Wer € Tpl BRBH TSR HREPAst T dERL and

air at 8QCowas &iowed RGM 0Sshthe sampletrat dfedidLrs pebachowrty Ther
control sanples (processed sal non oil al one, containing 500ppm of
al pha- t oCSFHEPER TRERERF by 1PHeS pfBcESEBPFIne?s t Rén Hdn E*'fl'c?rse?ltz S €75

hour o untddcta rsubhbci gateOXigdatiianspeak M@%éyeasmrﬁdm@etmdwwmte The
time to reach the nmeasured | evel of oxidation was assigned a "protection

val ue" ofcopsgstyabt chaRpres Wtk thedt r ki whePre T He drRdicdat'dd extTsetts of
rosemary id-eregape.oi | were added to the salnon oil conposition. The

Commercial fish o©0ils are usually processed with the
addition of natural antioxidants, such as tocopherols. The
15 levels of tocopherols added to such polyunsaturated oils have
been thought to be generally sufficient to prevent excessive
oxidation of the polyunsaturated oil. It has been unexpectedly
found that an herbal o0il composition of the present subject
matter is useful for further inhibiting the oxidation of
20 polyunsaturated oils beyond what is provided by the antioxidants
(such as 500ppm o-tocopherol) that are added at the time the oil
is initially processed. An oxidation study was conducted and it
was found that the herbal o0il compositions of the present
subject matter ©provide additional unexpectedly significant

25 protection of polyunsaturated oils from oxidation.
Table 1T shows comparative oxidation studies of a
polyunsaturated o0il with and without an herbal composition of

the present subject matter.
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oxi dation test was then run and

| onger f

control s WO 20tve13899d of 7.2 and 7.5 hours.
of oxidation in the test sanples was at
i ncreased by at
t est sanpl es.

about

it was found that
or the sanples to reach the sane | eve

it took significantl

The tinme to reathusehe/oseane |
| east doubl ed, and specifical
| east a factor of 2.9, and up to a factor of 3.5 for t

wi t hout the herbal oil composition. extracts

| Supercritical

y

of oxidation reached by the

evel
y was
he

Thus the "protection value" for these sanples ranged from
2.9 to about 3.5, as conpared to the protection value of 1.0 for
sal non oi
rosemary and oregano used in the presg

of

Subfect matter can be pr epar ed

according to known supercritical extraction nethods, such as discl osed,
e.g., iqg E. Stapl, K. W. Qirin, D. Gerard,]|Deasgtfases for Extracdtion
and Refi|ning, Springer Verlag 4 1988, which is herebygsi ncorporated by
referenge herein. In another enbodi nent, the helbakpssni®si Proteceibhout
pol yunsat geaped joi |, comampsespedfipgrivnpercrit| cal (gxjract ofvdansenmany
from abqut 5% t O] about SUWQSgﬂﬂM?kiﬁgﬂdllvely fTom about 50% t o about | 75%
super crilti oal  oxtract 8F 5t Aaaho Ty Sort % | o about 60% andq |
. Qr- 0
P led 2 9; QLEGANO IO ADOUE 9% o aboyt 60% and g
al t er natfivetry—fromabott Lo401 00 aoout—=U7— DYy Wetrgnt—or—tne et oal
conposi tji on, mﬁthout.gglxgngg ur at e Ol .. a further enbodi nent, the
her bal qonpositijon compri ses. a. rat] Feé rosemary, SCE 0Oregang, at a
. thS+ . Athdea%t f} mggglthn . y7;.5 od A ?1%' .
rati o off—abeut—4—1—atd rmi’g € er.cll.n'y' at—a—tafto—of—abeut—2+—nFurt her
. almon oi .
enbodi nents, thel herbal conpgsi [1.on b fonb ned with aj|pol yunsat unat ed
: Ca Wit g Rod? Y + % &
oi | congosi tj on.| I'n one "émho n my of ~SCE roszga;y and 1 pg of $CE
or egano |are conrbi-ned—with 2 GPaRs 8F - pol yunsat urated> ol :
s&lmon oil ©
with 0.2 % Rosemary AO + 0.1 3
4 Oregano SCE 21.4 2.9
In this example, the Rancimat induction time method was
5 employed for measuring the time required to induce a pre-
determined level of oxidation of composition of the present
subject matter. The Metrohm 679 Rancimat equipment measured the
level of oxidation and oxidative stability of samples. In this
test, 4 grams of sample were placed in the instrument and air at
10 80°C was flowed across the sample at 10 liters per hour. The
control samples (processed salmon o0il alone, containing 500ppm
of alpha-tocopherol added by the processor) were then run for
7.2 and 7.5 hours until a sufficient oxidation peak was measured
on the equipment. The time to reach the measured level of
15 oxidation was assigned a “protection wvalue” of 1.0. Test
samples were then run where the indicated extracts of rosemary
and oregano o0il were added to the salmon oil composition. The
oxidation test was then run and 1t was found that it took
significantly longer for the samples to reach the same level of
20 oxidation reached by the controls at the end of 7.2 and 7.5

hours. The time to reach the same level of oxidation in the test

samples was at least doubled, and specifically was increased by

at least a factor of 2.9, and up to a factor of 3.5 for the test
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Pol yunsaturated G| Conposition In further enbodinments, the marine oil or
pol yunsaturated oil conposition conprises at | east one essential fatty acid
sel ect ed wpoamw13890gr oup consi sting of DHA, EPA, and al pirafriusedienseiaci d. | n
sone enbodi nents, the polyunsaturated oil composition is a marine oil. In a
further enbodi ment, the pol yunsaturated oil conposition conprises sal non
oil preferablyfromw | d caught Al askan sal non. In other enbodi nents, the
pol yunsaturated oil conposition conprises pol yunsaturated fatty acids
derived fromone or_nore oil sources sele te romthe group consisting of
fish oil $A™8&&d " oi I"€"5pI it é)rl"%ecéh(a“aif@i s % FReFUr tHEH St HRent s,
The narlﬁﬁxﬁﬂb?@ﬁtp@lyugﬁaﬂﬂﬁﬁ18d5olbsCﬁ@m@Eﬁéd(ﬁm &u@tbebt@fwﬁwnSﬂﬁiuﬁ

east one n-fatty acid conpone as e e at .| east one

non fat 1 adt i COMTIGHD RaTURAETSSt ol HETon) 65 b ugHOCEABN. I n one
enbodi nent , asub@a@il@r@mcmctfr@hw a@l @.‘o@@ﬂﬁ@@y\e@rﬁd Srégdtan-daid yinaej'h@ l'ipid
(such_as cholesterol etc.), a vit (such as vitamn D, etc.),
antlo§|déﬁFSFQEChS%EV%”ioEﬁﬁﬁ%Folca%té¥5 RTBPYRRNt %%ﬁﬂfﬁlﬁg aE?a%ﬁﬁF%ﬁn

etc), or smpétruff@@lwpr@m‘racltaoanmeem@@g; n@ah the jpekyupsa us af ed @i IE.
conposition conprises a fatty acid conponent (such as in_the form of

triglycerditdes, Kdi §i-yRrird8s, Profi6gPyeer PERSS BROSHNOIT pidsiadréd @ity

aci ds, estefninfihgd Eatiygaei dsx15ql 1s1bberephicoriconbiag)i oRsotheraQl) ,
cholesterol vitfamin D, and astaxanthin. Oganic solvents, such as hexane,
are sometiimE§TASBACE PRIy or concentrate pol yunsaturated oils from oi
sour ¢@s, suchras fisthar ahgagimand, traee aspyals QfmdoRecsehyenti it hen
remain in the purified oil and contribute to adverse health effects. In one
enbodi neMClePnEREU B el lsubPBEYifRtt er, the pol yunsaturated oil is free

of organic sol¥ent, SihHcaschexdnextract of rosemary from about 5% to

about 80%, and alternatively from about 50% to about 75%, by

weight of the herbal composition, without polyunsaturated oil;
15 and
(B) a supercritical extract of oregano from about 5% to
about 60%, and alternatively from about 15% to about 40%, by
weight of the herbal composition, without polyunsaturated oil.
In a further embodiment, the herbal composition comprises a
20 ratio of SCE rosemary: SCE oregano at a ratio of about 1:1, and
more preferably at a ratio of about 2:1. In further
embodiments, the herbal composition may be combined with a
polyunsaturated oil composition. In one embodiment, 2 mg of SCE

rosemary and 1 mg of SCE oregano are combined with 2 grams of

25 polyunsaturated oil.

Polyunsaturated 0il Composition

In further embodiments, the marine o0il or polyunsaturated

0il composition comprises at least one essential fatty acid

30 selected from the group consisting of DHA, EPA, and alpha-
linolenic acid. In some embodiments, the polyunsaturated oil
composition 1s a marine oil. In a further embodiment, the

polyunsaturated oil composition comprises salmon oil preferably

20



and is thus free of such adverse health effects. In a further enbodi nent,

t he pol yunsaturated oil conposition conprises fromabout 10%to about 60%
al t er nat iwel2g10fB3saabout 15% t o about 35% and further &Crarp@viosehy about
20% by wei ght of DHA (docosahexaenoic acid) . In a further enbodi ment, the
pol yunsaturated oil conposition conprises fromabout 10%to about 60%
alternatively fromabout 10%to about 35% and furtheralternatively about
10% by wei ght of EPA (eicosapentaenoic acid) . In a further enbodi nent,

t he pol yunsat ur d oil conposition c rises from abou .0% t o abqut

> 2% al tarhat TyETy PHGHE abiA= /0856t Srbout 2. JohcandRGRiRgPES, * The

al t er nat ipeglyynabouta2d9g byl webghds iofi coctadeeakeksepol guasi thirddrca fatttyher
enbodi nent,. the, pal yunsaturated oil conposition conprises from about 0.3%
Lo about “Ei#% SCEPAAtiNE Tt oo aBORE 6L A% T TABOUE L o556 and OFurtHer

al ter nat igtehy abaut s42hg byr wei ghtoiafs, hereidcesapenpagnoi €1 B€l thnd miaeurt her
enbodj nent,, the pol yunsaturated oil conposition conprises from about 0.03%
to about V4% alternativel y from about 0.08%to about 0.2% and further

al ternativel y rabout-t8c05%npbyimeh @t efe t @i agdecendi 6r agbdyuhfadufdnddher
enbodi nment, the polyunsaturated oil conpositiaon conprises from about 2.6%
to about 6. 14%OHBErAAt i VAN EF omCABBUESY. 8% t1638bo "8 B~ Tatd v it Rer

al ter nat iosglpynahept (¥ bys weigght c ofndiexadeceneiss aghd. rddd-@atuyt herig
enbodi ment, the gol yunsaturated oi|l conposition conprises from about 14.0%
to about CPOPEYET Al t BRRATI Vel y FXEM aBout “1698ureBIaboutd YR dnd Grt her

al teqgat iv@loyiabayt 106%chy Weightnokpet adecendngoaehd. is a non-fatty

acid 1lipid (such as cholesterol, etc.), a vitamin (such as

vitamin D, etc.), an antioxidant (such as a tocopherol, etc), a

pigment (such as astaxanthin, etc), or mixtures thereof. In one

embodiment the polyunsaturated oil composition comprises a fatty

15 acid component (such as in the form of triglycercides,

diglycerides, monoglycerides, phospholipids, free fatty acids,

esterified fatty acids, salts thereof, or combinations thereof),
cholesterol, vitamin D, and astaxanthin.

Organic solvents, such as hexane, are sometimes used to

20 purify or concentrate polyunsaturated oils from o0il sources,
such as fish or algae, and trace amounts of the solvent can then
remain in the purified o0il and contribute to adverse health
effects. In one embodiment of the present subject matter, the
polyunsaturated oil is free of organic solvent, such as hexane,

25 and 1s thus free of such adverse health effects.

In a further embodiment, the polyunsaturated 0il
composition comprises from about 10% to about 60%,
alternatively from about 15% to about 35%, and further
alternatively about 20%, by weight of DHA (docosahexaenoic

30 acid) .

In a further embodiment, the polyunsaturated 0il

composition comprises from about 10% to about 60%,

o)

alternatively from about 10% to about 35%, and further
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In a further enbodi nent, the pol yunsaturated oil conposition conprises from
about 4.0%to about 10.0% alternatively fromabout 5.8%to about 9.2% and
further avoenratswel y about 8% by wei ght of ei cosenoi cPatius2010/036r1f urt her
enbodi ment, the polyunsaturated oil conposition conprises fromabout 5.0%
to about 10.0% alternatively from about 5.8%to about 8.2% and further
alternatively about 7% by wei ght of docosenoic acid. In a further

enbodi ment, the polyunsaturated oil conposition conprises fromabout 0.4%

to about 1.4%alterpatively from about 0.8%to _about 2.2% and further

i tor nat 140513 ABOUE Lo B el Gt g7 (B F At o Gor £ e EEoppPEntARRs e
recogni zesitidhat the preferred conposition may contain mnor anounts (0.01
to 3% by weight) of the foll ow n ol yunsaturated oils: octadecadi enaqic

aci d, octadecafet raendit "Q€id, %T%‘g@é‘%/eé]ﬁ'aenﬁl% adit,YuEre68adt ehoi ©dci d,
hept adecenR@ipesa€idn andiceosatri enenC agbdut | N1Gert ai tv enmaediuaents, 4, he
subj ect caqnpositions conprise a pol gunosaturat ed oil conposition_that has a
f avorabl & 1&EP8EbY S ghod ¥4t s H6Ubad?t &t s. FFordampFe 2 °t he? phosphdlisgi ds

oi | conpesitki-ant MR € WAYULS @2, NBY easEEhtC YIC dRthabtobsidoicgaeddf at s”
selected fromthe group consisting of C15:1WC S; C16: 1W/C Pal m tol ei.c
acid; C17: 1WINC18 1WJETEEFc afTePIEFG 1 Bl os SUive et i 2 adol%¥ilc

aci d; CQZkWBsbecosendicapackds= Brig ¢ asbeh C2431VOG, Cl813M8  1.42,

Al pha-1inol enic; C18: 2WC Linol ei c; C20: 5\W8 EI COSAPENTAENO C (EPA); and C22
: 6B DOCCSARERAENCE€Y ( CHR®™ . 2RC86 f Br Sexal éPtMre phésphof?Pi dfwifher

cCoMposi t iR Y+ CEADY | s deareased,concet s akhesofdpedidknbatsacsl ect ed
fromthe groug consi sti n% of C16:0 PALMTIC, C17:0 I%PTA%%W C C18:0
STEARI C; C20: 6"ARATHI DINCEREZ1: 0CTHENEIMSCSANO €2 C2 20 YBEFENFT L €23 011

TRI COSANQfipoS24i0n  comprises from about 0.03% to about 0.42,
alternatively from about 0.08% to about 0.2%, and further
alternatively about 0.05%, by weight of tetradecenoic acid.

15 In a further embodiment, the polyunsaturated 0il
composition comprises from about 2.06% to about 6.4%,
alternatively from about 1.8% +to about 8.2%, and further
alternatively about 5%, by weight of hexadecenoic acid.

In a further embodiment, the polyunsaturated oil

20 composition comprises from about 14.0% to about 20.0%,
alternatively from about 10.8% to about 20.2%, and further
alternatively about 15%, by weight of octadecenoic acid.

In a further embodiment, the polyunsaturated oil
composition comprises from about 4.0% to about 10.0%,

25 alternatively from about 5.8% +to about 9.2%, and further
alternatively about 8%, by weight of eicosenoic acid.

In a further embodiment, the polyunsaturated oil
composition comprises from about 5.0% to about 10.0%,
alternatively from about 5.8% to about 8.2%, and further

30 alternatively about 7%, by weight of docosenoic acid.

In a further embodiment, the polyunsaturated oil

composition comprises from about 0.4% to about 1.4%,
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LI GNOCERI C;, C18: 1VWOT; and C18: 2WBT. I n sonme enbodi nents, the phospholipid
oil conposition nmay al so conprise "neutral fats" selected fromthe group
consi sti nyoah10038203WWB Ei cosatrienoic acid (ETA); C18: 3WPCTGAISMY0L0BMNCLENI C,
C20: 2W6 ElI COSADI ENO C; C20: 3w DGALA; C20: 4Ws Arachidonic acid (AA); and
C22: 2W6 DDA. I n sone enbodi nents, the pol yunsaturated oil conposition
conprises a ratio of good fats to bad fats ranging from2:1 to 100:1, for
exanple 5:1, 7:1, 10:1, 15:1, 20:1, 25:1, or 30:1. In at |east one

enbodi nent,, there e no detectable bad fats in the _palyunsaturated oi
conposi t i STHar ape i(fEO 6§PPFong'$ﬁ C%?téﬂﬁ“%hbgd?ﬁéntﬁ?étré}rt er

t her apeutdic ceoapostly abdaft tthe preseidhtsull eetrasbi&ioONPIHides a
therapeuticaIIX effective anount of a supercritical extract of rosenmary and
a supercritical extract® of*r8gans. 11 fond e Mee  THEHEr&pe Ve
conposi ticontafint kenpresepunsubjectl mabt ee gansisitghtessemtirad | yo ofovdng
therageutically effective anount of a supercritical extract of rosemary and

a super cHYYERPAERTT S 6 10r eQanGISCRAT Gthigr Erbodi MERFSSCAt R et dpett i ¢

conposi tiend,s drepated-bynconbepiag anchesdadnLiaPesid) oncgesgsddird cherein
wi th a pol yunsaturated oil cqonposition described herein. In another
enbodi mertc1% RBIt AEFATEUTISECE6MPOsTti on of the present subject matter

conprises a therapeviicaldyp@ikaet] venanouic &f wuRBEEELbhEalodiracty of
rosemary and supercritical_ extract of oregano in conbination with a
pol yunsatiplatedbrFaethmost t FERPOFH-PT ubider Pefbédifferabife ratio of

pol yunsatdyat el | t60mmesi £Lof, conpsi sesadpfd sheokl ,psighaspifor gxanpl e,
sal mon oil. In one enbodinent, the therapeutic conposition of the present
subj ect FMPEFIELRRI 8% EIEERSFalPyrofsed t HErapedritears yoef 1 €4 vie Wount

of a supeygki-tigal rextragk ofrh@SeMINsis®ing of C15:1W5CIS; C16:1WTC
Palmitoleic acid; Cl7:1W7; Cl8:1W9C Oleic acid; C20:1W9
Eicosenoic acid = Gadoleic acid; C22:1W9 Docosenoic acid =
15 Erucic acid; C24:1W9C; C18:3W3 Alpha-linolenic; C1l8:2W6C
Linoleic; C20:5W3 ETCOSAPENTAENOIC (EPA) ; and C22:6W3
DOCOSAHEXAENOIC (DHA) . Also for example, the phospholipid oil
composition may comprise decreased concentrations of “bad fats”
selected from the group consisting of Cl6:0 PALMITIC; C17:0
20 HEPTADECANOIC; C18:0 STEARIC; C20:0 ARACHIDIC; C21:0
HENEICOSANOIC; C22:0 BEHENIC; C23:0 TRICOSANOIC; C24:0
LIGNOCERIC; C18:1W9T; and Cl8:2W6T. In some embodiments, the
phospholipid o0il composition may also comprise “neutral fats”
selected from the group consisting of C20:3W3 Eicosatrienoic
25 acid (ETA) ; C18:3W6 GAMMA-LINOLENIC; C20:2W6 EICOSADIENOIC;
C20:3W6 DGLA; C20:4Wo Arachidonic acid (AA); and C22:2W6 DDA.

In some embodiments, the polyunsaturated oil composition
comprises a ratio of good fats to bad fats ranging from 2:1 to
100:1, for example 5:1, 7:1, 10:1, 15:1, 20:1, 25:1, or 30:1.

30 In at least one embodiment, there are no detectable bad fats in

the polyunsaturated oil composition.
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supercritical extract of oregano, and fish oil, such as salnon oil. In one
enbodi nent, the therapeutic conposition conprises an herbal conposition to
pol yunsatwoabmei3gtok conposition ratio ranging from 1:5 POTAISBA00367(Dr
exanple, 1:5, 1:10, 1:20, 1:30, 1:40, 1:50, 1:100, 1:200, 1:300, 1:500,

1: 1000, 1:2000, 1:3000, 1:4000, or 1:5000. In an alternate aspect, the

t herapeutic conposition conprises an additional agent selected fromthe
group consisting of antineoplastic agents, antioxidants, growh inhibiting

agents, herbal extracts, and other nutrients. In certain enbodi nents, the
therapeu£§§5€8ﬁ§5§9¢3§§§5§$iﬁﬂé present subjectmatter do not contain

t her apeuti cal Ity ekfbegih vemaddumirs sof thupemerbbeaal c exbfpedis ieh tofr refi ¢ or
gi nger; or therapeq;jcall¥ effective anounts oé h droalcggolic xtracts of
hol y basifd*®3gfhget P met i 'ScGPBPFarTa bai CAFEMRTS, ! EneT V- Yridén tea,
huzhang, fbiunese ol duhr eaghereribacher r yxtRaetCod natb o dher god. lan sone
preferred enbodinents, the theraPeutic conpositions of the present subject

matt et dCWEECEOhtaTh tHETREFbaPt coSEECir-on ZyF | dtfsnd EFPCENERCvapter,

I nc., Bratierebetioic VEpmSesidaid hof ntdabbectddt i susieexenptady eshoditzent of
the orally adm ni stered conposition, excluding inactive ingredients, as
used in tIERELAGHE of Tt hé pridsTPestBracty nafférCtTHe aABunts reéitéd in

Table Il Jigpresent cdhe-cansil @ rdesagrapf dhe d ngredicentschi séedackABLE |11
I n sone enbodi nents, the conposition conprises 2 grans of fish oil; 2 ng of

SCE rosertdi9y?"8nd 1 ng of SCE oregano. In one enbodinent, the fish oil
compip ses Al agkaptSal b lilmens¥Ghaasnextparvid HompWish @i A askan-salmen oi |

In a further enbodjnment,
by combining an herbal composition described herein with a
polyunsaturated oil composition described herein.
In another embodiment, the therapeutic composition of the
present subject matter comprises a therapeutically effective
15 amount of supercritical extract of rosemary and supercritical
extract of oregano in combination with a polyunsaturated oil
composition. In a further embodiment, the polyunsaturated oil
composition comprises a fish o0il, such as, for example, salmon
0il. In one embodiment, the therapeutic composition of the
20 present subject matter consists essentially of a therapeutically
effective amount of a supercritical extract of rosemary, a
supercritical extract of oregano, and fish o0il, such as salmon
oil.
In one embodiment, the therapeutic composition comprises an
25 herbal composition to polyunsaturated oil composition ratio
ranging from 1:5 to 1:5000, for example, 1:5, 1:10, 1:20, 1:30,
1:40, 1:50, 1:100, 1:200, 1:300, 1:500, 1:1000, 1:2000, 1:3000,
1:4000, or 1:5000.
In an alternate aspect, the therapeutic composition
30 comprises an additional agent selected from the group consisting
of antineoplastic agents, antioxidants, growth inhibiting
agents, herbal extracts, and other nutrients. In certain

embodiments, the therapeutic compositions of the present subject
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t he conposition consists essentially of polyunsaturated oil; SCE rosemary;
and SCE oregano. In certain enbodi nents, the conposition conprises

1000- 2000wogonf138amez fromwi | d Al askan Sal non oil, 5-20 mgTaisodessennl, 20-
200 U vitamn D, 2-10 mcrograns astaxanthin, 1-6 ng SCE rosemary, and
1-3 ng SCE oregano. In a particular enbodi nent, 2000 ng of pol yunsat urated
oil conprises about 480 ng of saturated fat, about 840 ngy of

nonounsat urated fat, and about 680 ng pol yunsaturated fat. In a further
enbodi ment, 2000 ng of pol yunsaturated oil .conprises_ abqut 500 of amega-3
fatty aci™&abofit 1“%8 SPHBﬁéaa-%ler%?ﬁeWéSF Y gbor-t146 ngmof Ja- 6

; atty acisg@erab@uiciﬂ%x%mg@fg tﬁaﬁléyicacd)ﬂSgirag]tw;abauthéﬁﬁp@@tmmgqf 9
atty acids. In yet another odj ment, . 500 of onega-3 fatty acids in
Lhe bol U EREGRET e B Seonpr | J0LIABOGP 80" M Sr 2 BPR. Shotp Bo0 o | DHA
and aboutgil@@rnytofkmether eskgar 3 fiatl thaiaciidssf sUCho asnoE0osaReM aenrgi C
acid, _linolenic acid, henei cosapentaenoic acid, etc.) In yet a further
enbodi mertiZheRE  pof Yt urdt i édP8rPdhash EPEPHA r af'PE r afR P o 2: 1
to 1:10, t2iekeb®.l: Gn 1:dodd 1lpBefdided t@mdoBimedfcs): 2 41 1! 2ubraghg itcer m
"Whol eMega” as used herein refers to one exenplary fornmulation of a

conposi t iIVHPEEIEhe"pr 85 ent es iBPEE tmePPeF Cih"eh tfas YGs 89t groFar ol e
studi es desehibechidbdite ohi gt @srendeeX ami@spt¥hol ekgg asrasetediaigi n
conprises 2000 ng of fat fromw |d Al askan Sal non oil, 15ng chol esterol

100 1U vianmin D, 6 nicrograns astaxanthin, 2 ng SCE rosemary, and 1 ng
SCE ogegano. Wael eprgs’ is 2000enuraf fatacompiises akoHoARNRY o6 the
saturated fat, about 840 of nmonounsaturated fat, and about 680 ng
poIyunsaﬁ&@éﬂ§daﬂ@%@l$%ﬁ$£gﬁ¥mWW§Pék@@a'e%c%ﬂbﬂmh@ﬁéﬁtﬁéﬁ AT edes T@hout
500 ng of;onegas 3;ihatdny agldsqaabedt thenpof s PHEIRD JAt tya@cds, abeut 140

ng of onega-6 fatty acids, about
amounts recited in Table II represent the capsule dosage of the

ingredients listed.

15 TABLE ITI
Ingredient Type 0Of Extract Source Amount (mg)
Rosemary supercritical leaf 0.5 to 4
Oregano supercritical leaf 0.25 to 4
Salmon 0il Salmon 500 to 1000

In some embodiments, the composition comprises 2 grams of
fish o0il; 2 mg of SCE rosemary; and 1 mg of SCE oregano. In one
embodiment, the fish o0il comprises Alaskan Salmon oil, such as

20 extra-virgin wild Alaskan Salmon o0il In a further embodiment,
the composition consists essentially of polyunsaturated oil; SCE
rosemary; and SCE oregano.

In certain embodiments, the composition comprises 1000-2000
mg of fat from wild Alaskan Salmon oil, 5-20 mg cholesterol, 20-

25 200 IU wvitamin D, 2-10 micrograms astaxanthin, 1-6 mg SCE
rosemary, and 1-3 mg SCE oregano. In a particular embodiment,
2000 mg of polyunsaturated oil comprises about 480 mg of
saturated fat, about 840 mg of monounsaturated fat, and about
680 mg polyunsaturated fat. In a further embodiment, 2000 mg of
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100 ng onega-7 fatty acids, and about 660 ng onega-9 fatty acids. In
addition, the 500 ng of onega-3 fatty acids in Wol eMega conprises about
180 ng ofwakRAv/mkmat 220 ng of DHA, and about 100 ng of PoThiseolomegyaz 3 fatty
acids (such as docosapentaenoic acid, linolenic acid, henei cosapentaenoic
acid, etc.) Additional non-limting exanples of the \Whol eMega fornul ation
are contenpl ated, and subsequent conpositions |abel ed as "Wol eMega"” may
have variations in the formnul ati on descri bed above and subsequent
variations wll be de(frlb dinu dateggfrodugb | abel i ng as needed. Met hods
of the PREJENTSSHBIREY MBL L er e *¢6itpctititons® &f ohe® grégﬁﬂ? ot

mat t er genﬂﬁalbecﬁﬂpxlﬁ@<ﬁﬂaﬂﬁ@bdbzeatsyp@dﬁj§tiab@thIEOC@@C@mtdmﬁgai

extracts of rosenary and. or eg and o t| unsaturated Qi
conpost £ orf A hie SebFecEoRbhaLLpt FangTaEF 6 | AV | B 107 (T 40 f ty

to incor poy alnegpeldy unsaturatied .| i mﬂsyémt&dﬂ@U%MhQHQS wher egt hey
serve_to nodul ate cell si naI events % reduce inflanmmtion) and

i ncr ease FREFBrand oF L @reys Tﬁetéﬁaﬁﬁﬁyl SgE?{ﬁﬁ?qFﬁ%ﬂcﬁﬁﬁ&ﬁﬁsﬁﬁt%QOUt

adm ni st riaoi erg ofr the Sl.!atljcﬁfet 00MRsidi ang,r esid tdut amol Rer easeter
heal thy onega-3 oils, such as EPA, and a relative fall in the onega- 6 oi
ar achi dofi™e9acPd [EAAY 2CTHiSs EHiTye? haSOBRBRPSHAM IS e dosel Hep&idént and

can be consigjer etras cbepglicialoiand feducescsthe Iniﬂqangatorsé potentdeal . In
sone enbodi ments, therapeutically effective doses of the conpositions of

the pres@fPOSHBEBEL HAR t B L B ATIERGROf 6Lt Paat Pn§rRaPH ovastul B di'Sease

resuld i ngAdrom:tthecbui:hdupoof aptersal 1pl agyer f5.0m oxidized Iowdensity
| i poprotein. In addition, in further enbodi nents, therapeutically effective
doses of hé :€efpositions of the present subject nmatter pronote

The term “WholeMega” as used herein refers to one exemplary
formulation of a composition of the present subject matter which
was used for wvarious studies described in the figures and

15 examples. WholeMega as used herein comprises 2000 mg of fat
from wild Alaskan Salmon oil, 15mg cholesterol, 100 IU vitamin
D, 6 micrograms astaxanthin, 2 mg SCE rosemary, and 1 mg SCE
oregano. Wholemega’s 2000 mg of fat comprises about 480 mg of
saturated fat, about 840 mg of monounsaturated fat, and about
20 680 mg polyunsaturated fat. Further, WholeMega’s 2000 mg of fat
includes about 500 mg of omega-3 fatty acids, about 1 mg of
omega-5 fatty acids, about 140 mg of omega-6 fatty acids, about
100 mg omega-7 fatty acids, and about 660 mg omega-9 fatty
acids. In addition, the 500 mg of omega-3 fatty acids in
25 WholeMega comprises about 180 mg of EPA, about 220 mg of DHA,
and about 100 mg of other omega-3 fatty acids (such as
docosapentaenocic acid, linolenic acid, heneicosapentaenoic acid,
etc.) Additional non-limiting examples of the WholeMega
formulation are contemplated, and subsequent compositions
30 labeled as “WholeMega” may have variations in the formulation
described above and subseqguent variations will be described in

updated product labeling as needed.
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the presence of high density lipoprotein (HDL) in the body and is
understood to have beneficial health effects. For exanple, HDL is known to
be a nor eweabui3ggokor m of | i poprotein, hence its presen®eTASG0/08¢712
significantly contribute to the formation of arterial plaque. In addition,
it is known that HDL is able to absorb plaque material and may thus
directly reduce the anount of arterial plaque. In one enbodi nent,

conposi tions of the present subject matter are effective for reducing
platel et aggregs r|d- %hlch may reduce the risk of
nyocardial in &Fosi s, and certain types of
cancer. In an@hhel’co@l@b@dtﬂ@rﬁlsﬁ oﬁorﬂl@slﬁﬂéﬁ@tﬁsﬁm}%ﬁreﬁﬁﬁeﬁuw@ﬁérdm@t er
are effective for Eronotlng ei cosanoi d %ﬂthe5|s and nodul ation benef|C|aI
for heal t9" i SGna " 8RbvH ettt ,SUE6RPOSFtFonsCOf PRECPFESEM SHDjEdt Mt t er
are effecldseealor df@atdmgagbycogen sierageldiseasgolvasecHtarathsease,
stroke, diabetes, rheumatoid arthritis, spinal pain, osteoarthritis,

infla fﬁWvoﬁbﬁé?ndlsease system c Iupus erythematosis, multiple

scl erosis, astham, supgatar degensrabnen, weeZemMinvpSoldasds, MOSt pardium
depre55|on nenstrual, ain, Alzheiner's disease, Parkinson's disease,

depr essi G 1BitHol &P dﬁ§696@?ra§%hl99ﬁﬂﬂﬂ§ﬁ &raﬁﬁﬁerF?%ﬁﬁﬁot%ﬂ?ﬁﬁnE%S%ﬂe

hyper choliRst-eeakeMiBere | Phy et sOthert enedilneat sc1C08PesLt | Hhsn1af (céﬂ
present subject matter are effective for preventin treating or UC|ng

the ri sk TRURgparplBiTAL Eiat | V& o Gidrs MeRbReR? 11 eifei 4 ochéyw&horm

Addi 19 onaln ”Bé?&ﬁsJh%ﬁdusbaﬁuﬁﬁﬂp@$kék00%ﬁ@ﬂu%@%a9£§§eﬂﬁfSHQbecém&ﬁ&ker
i nclude pronoting the beneficial health effects may be associated with

suppl enerfCAPPEAT 6PN S pEERPLES uRSatdit at BECEITH d3n S6re tebsHewents Bflthe
present supinecl M@Kt €RnHBY relative fall in the omega-6 oil arachidonic

acid (AA). This change has been shown to be dose dependent and

can be considered as beneficial and reduces the inflammatory
15 potential.

In some embodiments, therapeutically effective doses of the
compositions of the present subject matter are useful for
treating cardiovascular disease resulting from the buildup of
arterial plaque from oxidized low density lipoprotein. 1In

20 addition, 1in further embodiments, therapeutically effective
doses of the compositions of the present subject matter promote
the presence of high density lipoprotein (HDL) in the body and
is understood to have Dbeneficial health effects. For example,
HDL is known to be a more soluble form of lipoprotein, hence its

25 presence does not significantly contribute to the formation of
arterial plaque. In addition, it is known that HDL is able to
absorb plague material and may thus directly reduce the amount
of arterial plaque.

In one embodiment, compositions of the present subject

30 matter are effective for reducing platelet aggregation and serum
triglycerides which may reduce the risk of myocardial
infarction, hypertension, atherosclerosis, and certain types of

cancer. In another embodiment, compositions of the present
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i nclude the foll ow ng exanpl es of unsaturated |ipids and thereby pronote
their beneficial health effects . Table IV provides an exanple of the

unsat ur atwo 2bav3g90aci d conposition of sal non oil in someCardsediomestis of the
present subject matter. In sone enbodi nents, marine oil or polyunsaturated
oi | conpositions of the present subject matter may conprise one or nore of
the lipids listed in Table IV, and conbi nati ons thereof. Table |VThe
present subject matter al so provides for a process of making a conbi ned

her bal and_pol yunsaturated oil conposjition, conprising conbining one of the
herbal COSGSFEi BAG -HBSGF? bet BTt h V't HISHE (N9t fd ChBF LS at UTHted i |
conposi t izens mdastat bed dweledini al nfonenesmedi ment of the process, the herbal
oi | conprises_2 SCEW%ggenar nd 1 SCE oregano and the

a .

pol yunsat ur at éd of'1® c& %@%néﬂooéof?ﬁoé 19h 61, PRUCKRTES SR I o BTt

Al askan Saltier oite amdcthevderdal eorbéaandpobyynsgiur airedagk! @ e 6e0bI ned
toget her and optional prepared in a dosage form such as a capsule. 1 . EPA
and DHA MGHUSEKAORR? Shout: & hEaPPRE boneF 11 S5 Pnar BALH et 1 rimice lof
omega- 3 fratity aetdsasuch s, ERArandnPHA§ eddld1velitsea08pdaybtdi@. 1upus

ar achi doni ¢ acid% i nt ake._ For exanple, see Dr. Joseph C . Maroon's 2006
book tit|Sd e ﬁ5{§4.muﬂﬁipﬂﬁt&FéFr%ﬁ%?hI?ﬁqgﬂﬁnaF@FVia¥ gegert it ' oAei d

A ei c acidtzemal he gjrebsmpnoupsatpeated fatbyeasidh,in ddiesthody. Amnianimal’s
di et provides the body's main source of oleic acid, however, it can al so be
synt hesi 28 PATFF nPt @ésﬁﬁ"ﬁﬁnt ST edr i T S4E°G vi FERIFE AT orP BT le

del t 39 9- des@tuease enzysm, i e ansh, not abl g, gh ety rsedt g&nis, ol ive @i l,

whi ch consists of 70-80%% ol eic acid. O her good sources include: grape
seed oi | NV®e&CBAEREHOTHFUS- and the pul p of the Brazilian

In yet other embodiments, compositions of the present
subject matter are effective for ©preventing, treating or
reducing the risk of hyperproliferative disorders, cancer,

15 leukemia, and lymphoma.

Additional methods for using compositions of the present
subject matter include promoting the beneficial health effects
may be associated with supplementation of specific unsaturated
lipids. Some embodiments of the present subject matter may

20 include the following examples of unsaturated lipids and thereby
promote their beneficial health effects. Table IV provides an
example of the unsaturated fatty acid composition of salmon oil
in some embodiments of the present subject matter. In some
embodiments, marine oil or polyunsaturated oil compositions of

25 the present subject matter may comprise one or more of the

lipids listed in Table IV, and combinations thereof.

Table IV
Omega-3 fatty acids | Common name Average % by
weight of oil
composition
C18:3 Octadecatrienoic Alpha-linoleic 1.6
acid acid
C20:5 Eicosapentaenoic EPA 9.0
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Cc20:2

Eicosadienoic acid

Omega-7 fatty acid

Clé6:1 Hexadecenoic acid Palmitoleic acid 4.9
Omega-9 fatty acids
C15:1 Pentadecenoic acid 0.1
Cl7:1 Heptadecenoic acid Margaroleic acid 0.4
Ccl8:1 Octadecenoic acid Oleic acid 14.2
Cc20:1 Ficosenoic acid Gadoleic acid 8.4
C20:3 Ficosatrienoic acid 0.3
c22:1 Docosenoic acid Furcic acid 8.7
Cc24:1 Tetracosenoic acid | Nervonic acid 0.8

The present subject matter also provides for a process of

making a combined herbal and polyunsaturated oil composition,

comprising combining one of the herbal compositions described

herein

describ

with one of

ed herein.

the

polyunsatura

In one embodiment of the process,

ted oil

the

compositions

herbal

0il comprises 2 mg SCE rosemary and 1 mg SCE oregano and the

polyunsaturated oil comprises 2000 mg of fish oil,

caught

Alaskan Salmon

oil, and
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menbr anes, which regul ates nmenbrane lipid structure (H(11) phase
propensity) in such a way as to control G protein-nediated signaling,

causi ng awpeduwet3s®n in BP. This effect is in part cause®Chyuseais/08&gul at ory
action on G protein-associ ated cascades that regul ate adenylyl cyclase and
phospholipase C. In turn, the OA anal ogues, elaidic and stearic acids, had
no hypotensive activity, indicating that the nol ecul ar nmechani sns that |ink
menbrane |ipid structure and BP regul ation are very specific. Simlarly,
soybean oi |l %with | ow OA cont ent i.d not reduce BP. It has been
denonst r &8d M RATIHFIVE it FrducER I PE;?QSFE% §8ePPECTS t Moyt the
action ofirOA. dBBagnedin, 2005 Mara d&odd)e.: 359-71 . Epub 2005 Jan 10. Aeic
acid, the main nonounsaturated fatty acid of olive oil, suppresses

Her -2/ neu (erbB-2) expression and synergistically enhances the growth

i nhi bitory effiect sEpA ddadHAZUNMBD (Herceptin) in breast cancer cells with
Her - 2/ neu oncogene anplification. Menendez JA, Vellon L , Colonmer R, Lupu

R . Depar t ment YBF2 Ve ciREY T Bra¥tt ChARerShrldhis| BETohialS R&Seat RHF 93O at or y,

Evanst on iNeskbhwest e qgHeal ttheak e sBegeakchnl ast idput exndlGOdk Univerisit Pl ace,
Evanston, IL 60201, USA. The rel ationship between the intake of olive oil,
the riché§IE98Tat afSy Ssolt @ BIEPRE MsdUnsHt ist-ed” $at £528R+e oF&fc Mci d

(OA 18! 13s%bn and bugaséncancedsr bskkand tpeagr esssanchas beeom@tiral
controversial issue. Mreover, it has been suggested that the protective

effects dMEArivélafreyai nst breast cancer nay be due to sonme other
conppoments of the oil rather than to a direct effect of OA. METHODS : Using
fl ow cyt onet rg, western blotting, inmmunofluorescence m croscopy, mnetabolic
status (MIT) 2-sof lekar*<dd ony formation, enzymatic in situ |abeling of

apopt osi s-i ndu¢ed- DNA; doubl €8tr 8Rdor monounsaturated fatty acid in the

body. An animal’s diet provides the body’s main source of oleic
acid, however, it can also be synthesized in limited amounts
15 from stearic acid wvia the action of the delta-9-desaturase
enzyme. The most notable dietary source is olive o0il, which
consists of 70-80%% oleic acid. Other good sources include:
grape seed o0il, sea buckthorn o0il, and the pulp of the Brazilian
palmberry, acai. Numerous studies indicate that a diet rich in
20 olive o0il decreases the development of atherosclerosis and
lowers serum cholesterol Dby diminishing oxidative stress and
inflammatory mediators. While the health benefits of olive o0il
are frequently attributed to the phenolic compounds present, a
recent study suggests that the oleic acid itself is responsible
25 for its blood pressure lowering effects. Additionally, oleic
acid displays anti-tumor activity. It was shown to not only
block the action of a cancer-causing oncogene called HER-2/neu
which is present in about 30 per cent of breast cancer patients,
but also improve the effectiveness of the breast cancer drug

30 Herceptin.
Oleic acid is an ingredient in Lorenzo's o0il an
experimental treatment for a rare neurobiology disorder called

adrenoleukodystrophy. Proc Natl Acad Sci U S A. 2008 Sep
30



breaks (TUNEL assay anal yses), and caspase- 3-dependent poly-ADP ribose

pol ynerase (PARP) cl eavage assays, the effects of exogenous suppl enentation
wi th QA omothw/ezpressi on of Her- 2/ neu oncogene were decoruskeiassi2 The
expression of Her-2/neu oncogene plays an active role in breast cancer
etiology and progression. In addition, the effects of OA on the efficacy of
trastuzumab (Herceptin) , a humani zed nonocl onal anti body binding with high
affinity to the ectodomai n of the Her-2/ neu-coded pl 85 (Her-2/neu)

oncoprotein were_investigated. To study_these issues BT-474 and SKBr.-3
breast ¢ céﬁ@égF sl\%\ilr]e_ seﬁ?u%i%oﬁ)%na?ﬁﬁ)alﬁy Qiﬁilf)i 2l FPPEEET ortSof t he
Her - 2/ newrepeoagente RESUNES redhlconwotyionelsdd @nralsyses i detoastsatad va
dramatic (j‘tip to 460/% reduct.ion %}L,cell surface-associ ated pl 85 (Her-2/neu)
fol | owi ngt'redfhent ° of PHHE 1er-"2  nell- v er EXpr ks dr'y2BT? 474 AP SKEBA3 with

OA. | ndeed,1vkhi sEef Feetiwaswconpababtery oot hat1 daunrd telh owi tige@Xposyre to
opti npl concentrations_of trastuzunab (urg)jcto 48% r.educti on with 20

m cr o/ MPEFESTE2 tndb) PO Rsar KAy FUE nBM E6HcUr et “expBstir 8930 B8 &nd
subopt i malicgeneent gat iiens safi bk astpizindly ¢y nber ogldrl Basyaer gi stdcaldsy
down-regul ated Her- 2/ neu.expression, as determ ned b.)ég%l ow cytonetry (up

to 70% r éGFCEE6RY 99 mighbBI Bt I9engE™and S mtinofi4for BaERHCEeni &G

studi es. sPhgnnature of the cytotoxic interaction between OA and trastuzunmab
reveal ed a strong synergi sm as assessed by MIThased cell viability and
anchor age- i nd&perAent $6FELagarl a8l ofy P or FaEF ol i@s a5t Vb Pebv er tatk

CO- eXPOSWRS¥BerBbSY | sAddshenhansedrhs astyzdimalcetirireacy &owar ds Hean- 2/ neu
overexpressors by pronoting DNA fragnentation associated with apogt otic
cel | deat®VeadTC€GREPEREAPBY" TOREL IR taspas el 3 e pePfttitc T PARP ticavdge. | n

addi tion,aitheatgestnddin @i1gpdehhast uziirab dramidneak by -bpsseased het h the
expression and the nucl ear

are not present in other oils. However, it has recently been

demonstrated that the hypotensive effect of olive o0il is caused

15 by its high oleic acid (0OA) content (approximately 70-80%). It

has been proposed that olive o©il intake increases OA levels in

membranes, which regulates membrane lipid structure (H(II) phase

propensity) in such a way as to control G protein-mediated

signaling, causing a reduction in BP. This effect is in part

20 caused by its regulatory action on G protein-associated cascades

that regulate adenylyl cyclase and phospholipase C. In turn, the

OA analogues, elaidic and stearic acids, had no hypotensive

activity, indicating that the molecular mechanisms that 1link

membrane lipid structure and BP regulation are very specific.

25 Similarly, soybean o0il (with low OA content) did not reduce BP.

It has been demonstrated that olive o0il induces its hypotensive
effects through the action of OA.

Ann Oncol. 2005 Mar;16(3):359-71. Epub 2005 Jan 10. Oleic

acid, the main monounsaturated fatty acid of olive o0il,

30 suppresses Her-2/neu (erbB-2) expression and synergistically

enhances the growth inhibitory effects of trastuzumab

(Herceptin) 1in breast cancer cells with Her-2/neu oncogene

amplification. Menendez JA, Vellon 1L, Colomer R, Lupu R.
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accurul ati on of p27(Kipl), a cyclin-dependent kinase inhibitor playing a
key role in the onset and progression of Her-2/neurelated breast cancer.
Finally, B 20m/Bzposure significantly enhanced the abil iPCy/uskotviastizizunab
to inhibit signaling pathways downstream of Her-2/neu, including
phosphoprotei ns such as AKT and MAPK. CONCLUSI ONS: These fi ndi ngs
denonstrate that OA the nmain nonounsaturated fatty acid of olive oil
suppresses Her-2/neu overexpression, which, in turn, interacts

synergistically with anti-Her-2/neu inmunot herapy by pranoting apoptotic
cel | deattiPar BPEas OB Ha 1 s CAPERE HUTR S e U BHLOGEE atpl 111 EH T on,
Thi s previa@dsbyouy ecegid ized Norepeetye o €M 0fferre &ecBeveth nohecidwe,
nechanisn1% whi ch individual fatty acids, ﬁgﬁ congositions of the present
subj ect nmECter THEYSTRGUIACE  t A8 REF Y Yndnt “BéRavi &r%of breast cancer cells
and thereforerhe heldpfdilonsRiphecslasicgn ohef utitcepbeersiakegi eal, sturdi es
and, eventually, dietary counseling. AmJ din Nutr. 1998 Jul; 68 (1)

1 134-21 .“‘Fih§§%e SdE6rEE” §PUF NI OF dgﬁﬁ AORBHRS At WrHted oty HdiddLEnd

breast cancer:(dahe 1EURAMYC, study brEHEOPEanc&o MU t YndubtdERIHLlonStHicy on
Anti oxi dants, Myocardial Infarction, and Breast Cancer. Sinonsen NR
Fer nandeXCPBRust NG XS 3 L2l MR- MIPEREVEM  Str diad JESHut B WHE TPk

Martin BGhathama MrotKardiaaakrdfss van ol iveesi P aghokstFIp r&oi meigferl .
University of North Carolina, Chapel HIl, 27599, USA. The strongest

evi dence TatenoiiGn&at GPated ek tRIPAIFGeRéethreast EaME®r Ti%dk tores
fromet udiies -of cseutihesrn Furopean popul ati ons, in whomintake of oleic acid
sources, particularly olive oil, appears protective. No previous study has
exanm ned the MPEFAPPHN of adi pose tissue fatty acid content to breast cancer

in such a popukahh0rioAdiposee bl PPSIES M hoidvense fighuhBE aker PALRINS
gathered in 5 European centers,

microscopy, metabolic status (MTT), soft-agar colony formation,
enzymatic in situ labeling of apoptosis-induced DNA double-
15 strand breaks (TUNEL assay analyses), and caspase-3-dependent
poly-ADP ribose polymerase (PARP) cleavage assays, the effects
of exogenous supplementation with OA on the expression of Her-
2/neu oncogene were demonstrated. The expression of Her-2/neu
oncogene plays an active role 1in Dbreast cancer etiology and
20 progression. In addition, the effects of OA on the efficacy of
trastuzumab (Herceptin), a humanized monoclonal antibody binding
with high affinity to the ectodomain of the Her-2/neu-coded
pl85 (Her-2/neu) oncoprotein were 1investigated. To study these
issues BT-474 and SKBr-3 breast cancer cells were used, which

25 naturally exhibit amplification of the Her-2/neu oncogene.

RESULTS:

Flow cytometric analyses demonstrated a dramatic (up to
46%) reduction of cell surface-associated pl85 (Her-2/neu)
following treatment of the Her-2/neu-overexpressors BT-474 and
30 SK-Br3 with OA. Indeed, this effect was comparable to that found
following exposure to optimal concentrations of trastuzumab (up
to 48% reduction with 20 microg/ml trastuzumab). Remarkably, the

concurrent exposure to OA and suboptimal concentrations of
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i ncl udi ng sout hern Europe (Ml aga, Spain) were used to test the hypothesis
that stores of oleic acid or other nonounsaturates are inversely associ ated
with breawO208vice2 d uteal fat aspirates were obtai nedPCTase®@8036712

post menopausal incident breast cancer patients and 351 control subjects,
frequency-mat ched for age and catchnent area. Logistic regression was used
to nodel breast cancer by npbnounsaturates, wth established risk factors
controlled for. AOeic acid showed a strong i nverse association with breast
cancer in the Sganli%sh center. TT{ odds ratio faor tgg differ,e\f/gce bet ween
75th and Z5chUpeFent i eS W 040 F8B%TISTG228Y FIBE) 59 NErG0a Hid 1. 27
(0.88, 1.8%eu n:addesetiber cent®rtsrpookead.byw fiva peaknadri?2. 36p (1o01,0¢5. 50)
for Zeist. Palmtoleic and ristoleic acids showed evidence of an inverse
associ at i'6TU6Ut ST e %&%,Obg}éatﬁ?%a v &S e BUAL? o EHSWEG "a S p ot T FEOPY
associ at isgndiBs3 cest easurdhesecgat @y At suppesttihe bypeidesizs dridat
increﬂsi ng tissue stores of oleic acid are protective agai nst breast cancer
i n noh- SPARICSHZPBPRI ZEVEASSA TR sSHIHE ngY 1ol S8 tHat 2PABSSEY oRY Prdtecti ve
associ at ienrsdr epant edabon i o) i ¥8d Okhchotaes- indledeabiary sbEEH L5 MaYo kG due to
sone ot her protective conponents of the oil and not to the direct effect of
ol ei ¢ acif® iptare. APEeFhat i VRFSPVHirgh Bt i V& GIHPOPHE Ske SHRYT 7 Heli itld Ysone

ot her proieehicvs aspeelzohabherkitesyykewotat hese-won@n. dverEped sAae d
Erucic acid is nonounsaturated fatty acid conmmon to the seeds of flowering

pl ants i % her Broddsidc dd¥aef Fa I AHOPUd 579 Crapesedd - PR tONer <&dd, and

nust agd sRee¢k, al hsof cyhi Chnontal NT40rbR0% €4 UCi £ A6 3-NopaRbd Y efligi C
acid is not found or occurs in traces in body fat, but when the diet
cont ai ns 7&pEsE8d ofl, efdtitoaci FietF6aRd AtBepBt fard ofHan-¥atmaand

mlk fat.qAGeYEaT Oy ONG dAsLUEe Bfrer UgiC achdeandol eing achd canstdtutes

accumulation of p27(Kipl), a cyclin-dependent kinase inhibitor

playing a key role in the onset and progression of Her-2/neu-

15 related breast cancer. Finally, OA co-exposure significantly

enhanced the ability of trastuzumab to inhibit signaling

pathways downstream of Her-2/neu, including phosphoproteins such

as AKT and MAPK. CONCLUSIONS: These findings demonstrate that

OA, the main monounsaturated fatty acid of olive o0il, suppresses

20 Her-2/neu overexpression, which, in turn, interacts

synergistically with anti-Her-2/neu immunotherapy by promoting

apoptotic cell death of breast cancer cells with Her-2/neu

oncogene amplification. This previously unrecognized property of

OA offers a novel molecular mechanism by which individual fatty

25 acids, and compositions of the present subject matter, may

regulate the malignant behavior of breast cancer cells and

therefore be helpful in the design of future epidemioclogical
studies and, eventually, dietary counseling.

Am J Clin Nutr. 1998 Jul;68(1l):134-41. Tissue stores of

30 individual monounsaturated fatty acids and breast cancer: the

EURAMIC study. European Community Multicenter Study on

Antioxidants, Myocardial Infarction, and Breast Cancer. Simonsen

NR, Fernandez-Crehuet WNavajas J, Martin-Moreno JM, Strain JJ,
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Lorenzo's oil: an experinental treatnment for a rare neurobiol ogy disorder
adr enol eukodystrophy . Wile no negative health effects have ever been
docunent eaoiznim3s@ns, erucic acid i s not generally seenprPa3/is261awas7abl e
fatty acid as long term consunption of high erucic acid rapeseed oil in
rats was shown to cause heart |lesions and growh retardation. Scientists
have since pointed out that rats do not netabolize fats the sane way as
humans, so they do not provide a good nodel for understanding the effects
of erucic _acid in_humans.. Regard|ess, in 1991 ean Uni on banned

the Euro
foods contafifig Wiy &nodht® of "eéflici’e et _n%égnéﬁa 8$P t sV Ket éf*as a
| ow er uciry,ackehmeyisironnof urdpeseedy G NoLowrp chedlid®,/5 chube13%Hi(13),
:261-9 .zgﬁrgiac | esions in rats fed rapeseed oils. Charlton KM Corner AH,
Davey K , P meP 3K, Mahadevan S, Sauer FD. Fully refined rapeseed oils
cont ai ni ng di frher enit ranguBts efyigedetC aGiad (ndd¥ns4dcd3%eodd 22a3% naer e
fed, at 20% by weight of diet, to weanling nmale and femal e Sprague- Dawl ey
rats 1or PEri6a5C up 16 St1 2 HHyS. ﬂ%lﬁsicé’ﬁ‘%sny%"é%i‘} dPardt§i Qbsi Touthern
charact erdize@dehy angtmikabhen afn fakofr aplkeks idr myosaE diaali of | harsamgs
marked in male and female rats fed oxidized and unoxi di zed rapeseed oi
cont ai ni AGTE2C 846 BFUCPETERT @ lmpdBPREE SWiRtTY trapeEBed NGi IPTEIHCASNI Y. 3%

eruci c agi:¢d andnveey shightibnisat scf edipapeseeds@l | cgont aldiNg-dnie%rer uci c
acid. Peakintensity of nyocardial |ipidosis occurred at three to seven days
and regr é§seelrtaidr eadt €t Foc &P hy Scar diEld Heer oStE PG fIIESFES otiddr r ed

in nmphe raterked rapesgedkdi bareaphai Rjangedbhf enent |muelz0f @mced.c, acid
for 112 days. The incidence of nyocardial necrosis and fibrosis was

mar kedl y GWEFIPa Peralet dtE orandMPRéIRncPaRARE BFr T ek |&sitais iticei t her
sex was ngboahbeelednhy therstalg o1 dali PN, O othesenghbinsd Midireacond

are 1inversely associated with breast cancer. Gluteal fat
aspirates were obtained from 291 postmenopausal incident Dbreast
15 cancer patients and 351 control subjects, frequency-matched for
age and catchment area. Logistic regression was used to model
breast cancer by monounsaturates, with established risk factors
controlled for. Oleic acid showed a strong inverse association
with breast cancer in the Spanish center. The odds ratio for the
20 difference between 75th and 25th percentiles was 0.40 (95% CI:
0.28, 0.58) in Malaga and 1.27 (0.88, 1.85) in all other centers
pooled, with a peak at 2.36 (1.01, 5.50) for Zeist. Palmitoleic
and myristoleic acids showed evidence of an inverse association
outside Spain, and cis-vaccenic acid showed a positive
25 association 1in 3 centers. These data do not support the
hypothesis that increasing tissue stores of oleic acid are
protective against Dbreast cancer 1in non-Spanish populations.
This finding implies that the strong protective associations
reported for olive o0il intake in dietary studies may be due to
30 some other protective components of the o0il and not to the
direct effect of oleic acid uptake. Alternatively, high olive
0il intake may indicate some other protective aspect of the

lifestyle of these women.
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experinment, male rats were fed diets containing crude, partially refined or
fully refined rapeseed oils. There was no correl ati on between the nunber of
foci of myocarowdizsgoznecrosis and fibrosis and the state etCTrstémesent of the
oils, but there were generally fewer lesions in rats fed those oils having
the | owest | evels of erucic acid. Acta Med Scand Suppl . 1975; 585:5-13.
Physi opat hol ogi cal effects of rapeseed oil: a review. Borg K. Rapeseed oi
has a growth retarding effect in animals. Sone investigators claimthat the
hi gh content of erucic acid in rapeseed oil alone causes this effect, while
others consider the low ratio saturated/ nonounsaturated fatty acids in
rapeseed oil 80 beEsucihtadidutory factor. Normally erucic acid is not found
or occurs in traces in body fat, but when the diet contains rapeseed oi
eruci ¢ acid i §7Fotnd aChdepot MPRII G gEA TPt Eid Y TK T at OB e d¢id i s
met abol i ze@ddish ofi via dwerohgi @1aetd. ifhenef freeksiobcsapesart vi In@Mding
reproducti on and adrenals, testes, ovaries, |iver a&gleen, kidn%éﬁi'b|00d’

heart an&a§F§F89alWﬁh%%ﬂ%ﬂ§1h§€§dbe@ﬂdiWW%Eﬁ?Qyﬁﬁﬁ?? t Py VREFEtSHGOA in

the heartsomugel ergeld sadias, beenaobseryed:ih 4. Speebes ronN@sdt gaded-s I n
| ong-term experinents in rats erucic acid produces fibrosis of the
myocar di Uft BRGEPc1AcPadY ofRts tHe Fdhitat St tc 4PAERLYS of 2R HE ST &ttt /

m t ochondirh@i cThe iteduct i amof i esPhdat o5y, Capasi t Yat sah@ughhy prepont i onal
to the content of erucic acid in the diet, and di m nishes on continued

admi ni st rféiuirc‘)ﬁ_oéfm%r ﬁléFEU%t%i af T%HélCFLFf espén O ratsq s"f“flh%_ SAmEt it e n

oi I, j¢oyhearnebls §0comul aidpebaheas0i L randhdapeseed eblkcdhstrohalinfied a
diet with erucic acid or other docosenoic acids showed a | owered tol erance

to cold stesser geepedLutofystraPSheden erucic acid constituted 3-4% of

the average iphake b £aLOFIRS MRIHG L97QcEQMBAYEd YLL MbBERULL Duftdhidla
present. in humans, erucic acid is not generally seen as a favorable

fatty acid as long term consumption of high erucic acid rapeseed

15 0il 1in rats was shown to cause heart lesions and growth
retardation. Scientists have since pointed out that rats do not
metabolize fats the same way as humans, so they do not provide a
good model for understanding the effects of erucic acid in
humans. Regardless, in 1991 the European Union banned foods

20 containing high amounts of erucic acid. Canola o0il is marketed
as a low erucic acid version of rapeseed.

Can J Comp Med. 1975 Jul;39(3):261-9. Cardiac lesions in rats
fed rapeseed oils. Charlton KM, Corner AH, Davey K, Kramer JK,
Mahadevan S, Sauer FD.

25 Fully refined rapeseed o0ils containing different amounts of
erucic acid (1.6%, 4.3% and 22.3%) were fed, at 20% by weight of
diet, to weanling male and female Sprague-Dawley rats for
periods up to 112 days. Transient myocardial lipidosis
characterized by accumulation of fat droplets in myocardial

30 fibers was marked in male and female rats fed oxidized and
unoxidized rapeseed o0il containing 22.3% erucic acid, moderate
with rapeseed o0il containing 4.3% erucic acid and very slight in

rats fed rapeseed o0il <containing 1.6% erucic acid. Peak
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4. Gadoleic acid Gadoleic acid is a cis-unsaturated fatty acid present in
vegetable oils and fish oil. According to Dr. Ji mDuke, there are no

bi ol ogi caWvoaetwmsizes recorded for it. 5 . Palmtoleic acraskaonsdot ei c
acid is a mnor nonounsaturated omega 7 fatty acid in the human diet and in
the blood. Dietary sources include aninmal fats, particularly fromfish, as
wel | as macadam a nuts and sea buckthorn berry. It can be produced in the
body frompalmtic acid, the nost comon saturated fatty acid in the diet,
via the enzymatic action of delta-9- desaturase. Palm tﬁ}aei c acid is a
comon condEituelt %of THEIH Gy cef eSS 1ohat WEREu g huhBhaditPosE s s ue.
Because afayishi $nd seeyneteyel shareacofnsi depedl t amybeaani sndeperndent rmicker of
trigl ycerg, em a and abdom nal ob(isi '&y PalLm tol eic acid ,ﬁgens to play an

i por t ant™PEPEFn YEGTIEEST n” f A8 tand Bi%0otCSugaPeREEAbdt S m Tt At pose

ti ssue andrdrarthe panereasrs ttuwas sbownrdo funcided. asha 1ddekinme of
(hornpne) in mce nuscle which st r,ongl y stinmulates insulin action and

suppress&YOREpat o5t 856878 . 2Adi poSECRTEsUes dEe “FApBKiIREETt g coififimiccat e

wi th di straits, ogansnhand neeguhas eosyshesa cladtaholic haRestRsd Sras not
Addi ti onal Ify, pal mtoleic acid may be inportant for maintaining the health
of i nsul i3t IpF&atcPig et 2TEERI ST PHREPpARcPeadt PR VilttPo dfudi eE€Irave

shown t halxget-igant copuiterants tleecybat axtes eddactisiof palatfigaaci-dign beta
cells as well as inprove beta-cell function.Palmtoleic acid is a major
fatty aci'¢fithefhercertlneriridres rPeeprt hettal dEmes " HchC asot Fo'se tHat
makejop theskihnchbl eRdp¥essel $ocand rniceus rABaDr aless s Whed e | Fin:s el | eved
to play a protective role. O all the fatty acids present in human sebum
pal m t ol &i'¢ aéh8l was?showdt t 6°hawe"¥'He $frohgestcils, but there were

generally fewer lesions in rats fed those oils having the lowest
levels of erucic acid.

Acta Med Scand Suppl. 1975; 585:5-13. Physiopathological

15 effects of rapeseed o0il: a review. Borg K. Rapeseed o0il has a

growth retarding effect in animals. Some investigators claim

that the high content of erucic acid in rapeseed o0il alone

causes this effect, while others consider the low ratio

saturated/monounsaturated fatty acids in rapeseed o0il to be a

20 contributory factor. Normally erucic acid is not found or occurs

in traces in body fat, but when the diet contains rapeseed o0il

erucic acid 1is found in depot fat, organ fat and milk fat.

Erucic acid is metabolized in vivo to oleic acid. The effects of

rapeseed o0il on reproduction and adrenals, testes, ovaries,

25 liver, spleen, kidneys, blood, heart and skeletal muscles have

been investigated. Fatty infiltration in the heart muscle cells

has been observed 1in the species investigated. In long-term

experiments in rats erucic acid produces fibrosis of the

myocardium. Erucic acid lowers the respiratory capacity of the

30 heart mitochondria. The reduction of respiratory capacity 1is

roughly proportional to the content of erucic acid in the diet,

and diminishes on continued administration of erucic acid. The

lifespan of rats is the same on corn o0il, soybean o0il, coconut
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antimcrobial action against gram positive bacteria. The sanme study showed
that palmtoleic acid bl ocked the adherence of a pathogenic strain of
Candi da awbi2oenss0@ por ci ne stratum corneum Al t hough p&Cwiusedieioss7azi d has
been accused of behaving |like a saturated fat in LDL chol esterol, a recent
ani mal study concluded that palmtoleic acid does not adversely affect

pl asma | i poprotein profiles or aortic cholesterol accumul ati on and behaves
simlar to other unsaturated fatty acid-rich oils. Cdin Exp Pharnaco

Physi ol . 31, Sup 2: S37- Seruntll id_effec

nDnounsat é@gfﬁalﬁttoﬁ cfﬁﬁﬁﬁﬁﬁdaépd'rgbﬂ dlgﬁtﬁaé%ﬁ'dﬁ %ﬁ@ﬁdaﬁﬁﬁ'nuts
in healt h;yt,ucy@uaglda@arte&esmw@selﬂbtaogara@rmmte@ 3 towgeela toleNegieshi H

, Mori , Hrose A bayashi Y , Kitanori , Kitano S
Tashi Fo o TR Srresy ol (g ot Ee Pt S ane Gt ALk e o

Uni ver si t3nr42NioghitRemayaradapaits a ko @ams.-idkogawaou1atco | pofRecent wsttudi es
have jdentified gotentlal beneficial effects of eating nuts, nost of which
have Subs$tRhti ar * anduit™ 6 fnonounsat ur at ed fatty acids (NUFA) . Macadani a
nuts consi st of 75%fat by weight, 80% of which is MJFA (palmtoleic acid).
2 . To examine variations in _serumlipid levels in response to a high- MJFA
di et based on*macd 1e3q,26143 week interventions of macadanmi a nuts,

coconuts and @atjt);eélcweael@tetlerrg nedsiuh peurdrcheakthy é@@ane&es%eealle
students. 3 . After 3 weeks intervention, serum concentrations of total

chol est er'619¢4AR1F o denaPey TP Popt bt ei ACEHBIE erl Diver B JHiFi dA1fey

decr e@sed; den nbhei FRSAOAN & Uty ands caconiedirgt-s; and bodywei ght and body
mass i ndex were decreased in the group fed macadam a nuts, althoughthere

were no statistically significant changes in the group fed butter . J Nutr.
2009 Feb; 1395(2 )paddixrAbic EBsQ 2008 Dec 23. Effects

Palmitoleic acid is a minor monounsaturated omega 7 fatty

acid in the human diet and in the Dblood. Dietary sources

15 include animal fats, ©particularly from fish, as well as

macadamia nuts and sea buckthorn berry. It can be produced in

the body from palmitic acid, the most common saturated fatty

acid in the diet, wvia the enzymatic action of delta-9-

desaturase. Palmitoleic acid 1is a common constituent of the

20 triglycerides that make up human adipose tissue. Because of

this, serum levels are considered to be an independent marker of
triglyceridemia and abdominal obesity.

Palmitoleic acid seems to play an important zrole in

regulating fat and blood sugar metabolism in the adipose tissue

25 and in the pancreas. It was shown to function as a lipokine

(hormone) in mice muscle which strongly stimulates insulin

action and suppresses hepatosteatosis. Adipose tissues use

lipokines to communicate with distant organs and regulate

systemic metabolic homeostasis. Additionally, palmitoleic acid

30 may be important for maintaining the health of insulin producing

beta cells in the pancreas. In vitro studies have shown that it

can counteract the cytotoxic effects of palmitic acid on beta

cells as well as improve beta-cell function.
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of dietary palmtoleic acid on plasma |ipoprotein profile and aortic

chol esterol accunmulation are simlar to those of other unsaturated fatty
aci ds i n wbheotyBsgel den Syrian hanster. Matthan NR, Dl lparais2o1p/obeeker JL,
Ip B, Lichtenstein AH Cardiovascular Nutrition Laboratory, Jean Myer
USDA Human Nutrition Research Center on Aging at Tufts University, Boston,
MA 02111, USA. The | ower susceptibility of palmtoleic acid (16:1) to

oxi dation conpared to PUFA nmay confer functional advantages with respect to
findi ng accep ternatives . to partially drogenated fats, but limted
data are avalﬁﬁgWé gL £ids ¥f'fects ongca?ﬁTEQa T PSR fhRtobE  HRY study
inveStigakﬁﬁrbhesebEernQEedhelSc@l@%ﬁﬁﬁhh Qmi@&m&@desm£ﬁohak¥W1mM)the
enriched wi.th anl fnnoun aturated f aC|d MUFA %gjégglm
(SFA, 16: Sdﬁl“'c 5181 "Bt Sal efPUIf}A 98t )l%ukF

| i popr ot eion ar=6f lal %r@i@ﬁ:ta@l'et |r@1@hol est eqal ﬂcecumﬂt@t 00t dsh gdBe@al den
Syrian hansters = 16/ ).. After , 8 hansters in each group were
killed (pHdse fe)%um'ﬂﬁ)él Eﬁ??\gaﬁéﬂsf’@?s ey paCmGive Wete thattEdto a
di et contaitRkAgr6VCOHNULCOidn U 118 thagdrernsod it ite uatcm@ﬁclgl et TglIéOLHQi$He

continued on their orlginal diets for an additional phase 2 . Wth
mi nor excEptivoriSioveRe Witte RS8R0 éFégaPQOSﬁ%QSSB?Cé- Paeﬁﬁ? Qﬁtér t he

study outzemesenbacadenian oidr f echhanst erss hadnkowes npdréDie chol estigr ol
and triglyceride concentrations conpared with the pal mand coconut oil-fed

hanst er s @@ Hi"gher HDL- chol est erol conpared with the coconut, canola, and

saf fhower oil af edohaurstens.tollecagriycnghalest erehseaneenbed oy wasenot
affected by dietary fat type. The hepatic chol esterol concentration was

hi gher ir® t RetuhsEtdr 4éd eonpgdiled Pt BStHelsat dr af ¥eF6i | 2Réd2hanst¥iys. RBC

membrane @pd1aQLhi engholestierylieshelqat §bd Wear idg.eaad, phospholdnighafatty
acid profiles reflecte
lipoprotein profiles or aortic cholesterol accumulation and

behaves similar to other unsaturated fatty acid-rich oils. Clin

15 Exp Pharmacol Physiol. 2004 Dec;31 Suppl 2:337-8. Serum lipid

effects of a monounsaturated (palmitoleic) fatty acid-rich diet

based on macadamia nuts 1in healthy, vyoung Japanese women.

Hiraoka-Yamamoto J, ITkeda K, Negishi H, Mori M, Hirose A, Sawada

S, Onobayashi Y, Kitamori K, Kitano S, Tashiro M, Miki T, Yamori

20 Y. Frontier Health Science, Mukogawa Women's University,
Nishinomiya, Japan. junko@mwu.mukogawa-u.ac.]jp

Recent studies have identified potential beneficial effects

of eating nuts, most of which have substantial amounts of

monounsaturated fatty acids (MUFA). Macadamia nuts consist of

25 75% fat by weight, 80% of which is MUFA (palmitoleic acid). 2.

To examine variations in serum lipid levels in response to a

high-MUFA diet based on macadamia nuts, 3 week interventions of

macadamia nuts, coconuts and butter were determined in young,

healthy Japanese female students. 3. After 3 weeks intervention,

30 serum concentrations of total cholesterol and low-density

lipoprotein-cholesterol were significantly decreased in the

macadamia nut and coconut diets and bodyweight and body mass

index were decreased in the group fed macadamia nuts, although
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that of the dietary oil . These data suggest that an oil relatively high in
palmtoleic acid does not adversely affect plasma |ipoprotein profiles or
aortic chwbestoerssdozaccunul ati on and was simlar to ot hepCunsatwnad7er fatty
acid-rich oils. Apoptosis. 2006 Jul; 11 (7) :1231-8 . Differential
protective effects of palmtoleic acid and cAMP on caspase activation and
cell viability in pancreatic beta-cells exposed to palmtate. Welters HJ,

D akogi annaki E , Mordue JM Tadayyon M, Smith SA, Mrgan NG Institute of

Bi onedi cal and Cinical, Science, Peninsula Medical School, Devon, Research
Wy, PlymdGteh, "PEB 8BU UK S'S&fur &t éag%\h%“rﬁdﬁoﬁ%lﬁél&?ﬁr At et¥ a‘ﬁ%}lpageéis

exert dififerenti al effects on pancreatic beta-cell viability during chronic

exposure. Long chain rat ed | ecules (e.qg., palnmtate e C toxic to
beta-cells an ?WF§'i§%§§55€%éﬁg§(§)i Ydspa lgbtéaﬁﬂiQ%% g%ﬁ'i%%ﬁ%ﬁqﬁan of
apopt osi Sf Byi cotyr asdlmimeneiunsatidr alredofadrly PodASdteig. Jalmitol=Leat e)
are not toxi ¢ and can protect against the detripental effects of palmtate.
In the presént H9dyStRECShER ERAL HHE pf ot eBti Vet actPoh§C8F PFdl Mt$i%eat e
in BRIN BRIsathetacgeltsdesubtabn it eneat edecaspase: aghirvahi ofardaldow ng
exposure to galnitate and that a simlar response occurs_ in cells having

el evat ed Me&VreP8 ofRcaANP Llamewelier , LeftSke Jpal ni® oltat &1CBF8VAEF O S -cAMP

was unabl® e ophe¥eM r t heytaytabaxi canetd s, of jRahm katersinesa i tusaused a
di version of the pathway of cell death from apoptosis to necrosis.

Pal mi t ol éBf€ 14 A" nBESeF 1€t CFNIPT elWing BRI NVBDFI UBéreEsHng t#RST8sul ts
suggest thatyraichapge in cAMP is not involved in nediating the protective
effects of this fatty acid. Mreover, they reveal that attenuated caspase
activation dod§enotodinayaseortetdtievwi oh A1xerégleer| aftghi (1eytnto
cultured oxidation compared to PUFA may confer functional advantages with
respect to finding acceptable alternatives to partially
hydrogenated fats, but limited data are available on its effect

15 on cardiovascular vrisk factors. This study investigated the
effect of diets (10% fat, 0.1% cholesterol, wt:wt) enriched with
macadamia [monounsaturated fatty acid (MUFA)1l6:17, palm
(SFA,16:0), canola (MUFA,18:1), or safflower (PUFA,18:2) oils on
lipoprotein profiles and aortic cholesterol accumulation in F1B

20 Golden Syrian hamsters (n = 16/group). After 12 wk, 8 hamsters
in each group were killed (phase 1). The remaining hamsters fed
palm o0il were changed to a diet containing coconut o0il, while
hamsters in the other diet groups continued on their original
diets for an additional 6 wk (phase 2). With minor exceptions,

25 the time course and dietary SFA source did not alter the study
outcomes. Macadamia oil-fed hamsters had lower non-HDL
cholesterol and triglyceride concentrations compared with the
palm and coconut oil-fed hamsters and higher HDL-cholesterol
compared with the coconut, canola, and safflower oil-fed

30 hamsters. The aortic cholesterol concentration was not affected
by dietary fat type. The hepatic cholesterol concentration was
higher in the unsaturated compared with the saturated oil-fed

hamsters. RBC membrane and aortic cholesteryl ester,
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bet a-cel | s and suggest that nono-unsaturated fatty acids control cel
viability by regulating a different step in the apoptotic pathway fromthat
i nfl uencewsiolzyg1oc88M2. Di abetes. 2001 Jan; 50 (1) :69-76 PCDUstémose7etfects
of saturated and nonounsaturated fatty acids on beta-cell turnover and
function. Maedler K, Spinas GA, Dyntar D, Mritz W, Kaiser N, Donath
My. Division of Endocrinology and D abetes, University Hospital, Zurich,
Switzerland. G ucotoxicity and Iipotoxicity contribute to the inpaired

beta-cell function observed in t bet es re we exan ne_t he effect
o e e G ladar bt et E S PR PP i s ge el Y
concent r alHa@nso6Nn b@ia«ﬁ@hbrprobiieraﬂmgﬁ aadtapopi@siss. Addtt Fm@at oil

pancreatic _i sl et re cuyl tur | at es coated with_ extracel

P e e T b s e P i Boakeh P A e s 1o
sat ur at ebifaatby 18Gio@r60e bn MpRbL 1l Pal Bt t laeract d-hbhe FREEdM @@@Lﬁlﬂhll’kltﬁgm5 5,
11.1, _or 33.3 mmol /1 glucose for 4 days resulted in a five- to ninefold

|ncre%se55p'Hé?ast@&}aﬁl%@ PF&@HEH?%?W%ﬁ?tQQ1féEﬁYr%%{d:ﬁﬁﬁbﬁﬁgéturated

pal mtoleic acid alone (0.5 mml /1) or in conbination with palmtic acid
(0.25 or 0.5 mol /1 eacgé)dld not affect DNA fragnmentation. Increasing
concentrat i ondPePtgttose® Yr offdt'ed (Bet heeetd - prdﬁﬁﬁéﬁéﬁFbﬁlth%Qt%%ﬁéVe

dra”at'C%k&%cEgd%%e%a@M19éh@1é'Qcﬁ@'gndP@AM@tQ$eb§s§&é@ sohangednt ey
proliferation activity in nmediumcontaining 55 mo | ucose but had no

addi t i onglelef feabidt thi glﬁbrpﬁmwccdﬁi@ﬂqeétlﬁo@qoﬁfdl Endra33-antol / 1)

The ¢gl | ypgragable, CG}:&%%%%aﬁHé}LPQECZM%‘%B@Q‘ de, mﬂd%&%n bet h dhenpajm tic
aci d-i nduced beta-cell apoptosis and decrease i iferation. Noreover,

t he ceraﬁkﬂ@aﬁynﬂﬁeta§ésthhwtﬁtcﬁfftﬁﬁﬁmaﬁlﬁaBl Ehéckéélﬂh@ahel%ﬁ%WMEMS
ef fect's ol pab Ll G agd; O deka- cell,yi aDLLLLY.AddLt| onali.,pal i o

acid but not palmtoleic acid creased 't he expression’ of
8BU, UK.

Saturated and mono-unsaturated fatty acids exert

15 differential effects on pancreatic beta-cell viability during
chronic exposure. Long chain saturated molecules (e.q.
palmitate) are cytotoxic to beta-cells and this is associated
with caspase activation and induction of apoptosis. By contrast,
mono-unsaturated fatty acids (e.g. palmitoleate) are not toxic

20 and can protect against the detrimental effects of palmitate. In
the present study, we show that the protective actions of
palmitoleate 1in BRIN-BD11l Dbeta-cells result 1in attenuated
caspase activation following exposure to palmitate and that a
similar response occurs in cells having elevated levels of cAMP.

25 However, unlike palmitoleate, elevation of cAMP was unable to
prevent the cytotoxic actions of palmitate since it caused a
diversion of the pathway of c¢ell death from apoptosis to
necrosis. Palmitoleate did not alter cAMP levels in BRIN-BD11
cells and the results suggest that a change in cAMP is not

30 involved in mediating the protective effects of this fatty acid.
Moreover, they reveal that attenuated caspase activation does

not always correlate with altered cell wviability in cultured
beta-cells and suggest that mono-unsaturated fatty acids control
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m t ochondri al adeni ne nucl eoti de transl ocator and i nduced rel ease of
cytochrone ¢ fromthe mtochondria into the cytosol. Finally, palmtoleic
aci d i nprwoediogss@cel | -secretory functionthat was redu®eu/usgolpaberiiti c
acid. Taken together, these results suggest that the |ipotoxic effect of
the saturated palmtic acid involves an increased apoptosis rate coupl ed
with reduced proliferation capacity of beta-cells and inpaired insulin
secretion. The deleterious effect of palmtate on beta-cell turnover is

nedi ated vi.a far i,on of ceram de and activation of the optotic .

Tt oehondiLel “REPIALY PH GOHETASIES { heanbhint Trat e paln TOTRGE S

doefipotgﬁ&haéy bf&ﬁfafhiiaﬂopbﬁsé@ibweywﬂt pronn;es b?pa-c?ll y
roliferation_at |ow glu concentrations, counteractin e negative

D fects of paPREPT o agt doRE e o o1 D oPhSEERH [ aREEEahs ity
Phar macolsApphtSKI BnRhyshehns 2003 tMay fadiR; atbdb3pn: bé6a-8411 Palsdwelrei C

acid jsoner (Cl6 :ldelta )_in human skin sebumis effective against

gr am ositive BEEtert ae Wi te §a, SRyyohi @s WItCora et - B i'6t dteMfer s

Squi bb Ca;,, tRhbREeton, DNFi siUSA o ThedpeECeiody Rird ¢arpeskt) orn Dfepaaled

human sebum anal yzed by thin-1layer chromatography was: ceram des (13%,
fatty aci"PSPAToy; €wotEst ePM8IFZe7% Y chol esterol esters (2%, squal ene

(11%, triglyeenkdesx{id%y and wexowstiens y( Lt rivhetalosem {ipids o 2- 4
ng/m) , sonicated into bacterial culture nedlung caused 4- to 5-fold | og
reduct i oSt -GPoWM AUBF LRI Iofe haderi &, ISPABRYT ocBREUS AT EILI e

St r eph ocageUe rsakt vari sst@nd ddhenanagk gber Luspbagster buipust et - Hut was
i neffective agai nst nbst gram negative bacteria. Fractionation of the sebum

|i pi ds sHOWEESEhaPnBRR Hr AatiEared Pahd~ ERSat R IEEPALPY ABT dRPYTMHisned t he
bul k of theiantijd cpobialadCti Vitdhs LAUEL € cackdré£1210) wasithe dmstactive
saturated fatty acid. The unsaturated fatty acid, palmtoleic acid (Cl6
- deIta.,WhipA) extracellular matrix derived from bovine corneal
endothelial cells. Exposure of islets to saturated fatty acid
15 (0.5 mmol/1l palmitic acid) in medium containing 5.5, 11.1, or
33.3 mmol/1 glucose for 4 days resulted in a five- to ninefold
increase of beta-cell DNA fragmentation. In contrast,
monounsaturated palmitoleic acid alone (0.5 mmol/l) or in
combination with palmitic acid (0.25 or 0.5 mmol/1l each) did not
20 affect DNA fragmentation. Increasing concentrations of glucose
promoted beta-cell proliferation that was dramatically reduced
by palmitic acid. Palmitoleic acid enhanced the proliferation
activity in medium containing 5.5 mmol/l1 glucose but had no
additional effect at higher glucose concentrations (11.1 and
25 33.3 mmol/l). The cell-permeable ceramide analog C2-ceramide
mimicked both the palmitic acid-induced beta-cell apoptosis and
decrease in proliferation. Moreover, the ceramide synthetase
inhibitor fumonisin Bl Dblocked the deleteriocus effects of
palmitic acid on Dbeta-cell wviability. Additionally, palmitic
30 acid but not palmitoleic acid decreased the expression of the
mitochondrial adenine nucleotide translocator and induced
release of cytochrome ¢ from the mitochondria into the cytosol.

Finally, palmitoleic acid improved beta-cell-secretory function
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was both the nost predom nant nonoene and the nost active antim crobial

fatty acid. Purified cPA (>99% vyielded typical mnimal inhibitory

concent r avpanmo(188Wp val ues of 10-20 microg/mM agai nst gPaEFRSEEIBTE2

bacteria. Organically synthesized cPA i somer gave M C val ues conparable to

the natural material. Bothnatural and synthetic cPA were found to be the

nost active sebumlipid fraction in blocking the adherence of a pathogenic

strain of Candida al bicans to porcine stratum corneum Ethanol in

conmbi nation wth cPA exerts a synergistic bactericidal actjvity against

gr am negatiVve "fat hogenT¢ BadterialCi Actdi iy PseRdshofias BBTUyi Hogk tS

Pr opi oni baciestumacness Esehericheareot iof afrtk semeraked palmitic acid

methacill.in-resistant strains of S . aureus. Palmtoleic acjd may be usef ul

in topi cal™Porfil att ons' 51 S eafRBREC DTS sedridary gramh pBsit i vEBEEC eri al

i nfecti oRgolaScaagi&m pOSHddive bagt erdeaantiimkscr ehsal 1iipawednd HL8Sinngs,

and aé a natural grampositive antim crobial fpreservati ve in skin and hair
B

care ProdFEEE T eBpyright “2683° S CUKar§oF CiAG O TBaBe M Prast aglantt s Iseukot

Essent Fatdryodeirdss ROOGtheD vidd r62mpt149-56 ceHpule2008 Becidbsion of
Rel ati onshi ps between fatty acids _and psychophysi ol ogi cal paraneters in
depr essi V&< npaPPRht st Und&r ek Perieht al Py tFHaticed KtresSn it sch G

Schl af ke 3nouRkehtfital . dRparbment oicRsycdiad I oandaPsyehotherame
Rost ock University, Gehlsheimer Str. 20, D 18147, Rostock, Germany. Fatty

aci ds carfFORtPEéRce YdporitanttT@8PIEP ar PakR HormoMaPLpEBERSEYs it t HO human

bodyio Nonpadequat e, centent so0f, f abhycacddsinge. ghe hBgRLORH, GaBccaUSE
and/or result in various diseases. In depressive patients, changes in fatty

aci d cond@nf'iatronsidete "eddinds(HERTRT Y stenegas- fEtthyiodcids, in

particular) . sthis ppapghicPPSespt hexgHeshivanowhebhes tRAgLeuar €6 @@yz rel-ations
bet ween psychophysi ol ogi cal paranmeters and changes in attﬁ/. aci .
conposi t ifons PatRetebreendiat ilormer flat byldrltde)i gn human skin sebum is

effective against gram-positive bacteria. Wille JJ, Kydonieus A.

15 ConvaTec, Bristol-Myers Squibb Co., Princeton, NJ, USA.
The percent lipid composition of pooled human sebum
analyzed by thin-layer chromatography was: ceramides (13%),
fatty acid (47%), cholesterol (7%), cholesterol esters (2%),
squalene (11%), triglycerides (3%), and wax esters (17%). Total
20 sebum lipids (2- 4 mg/ml), sonicated into bacterial culture
medium, caused 4- to 5-fold log reduction in growth of gram-
positive bacteria, Staphylococcus aureus, Streptococcus
salivarius and the anaerobe Fusobacterium nucleatum, but was
ineffective against most gram-negative bacteria. Fractionation
25 of the sebum lipids showed that both saturated and unsaturated
fatty acids contained the bulk of the antimicrobial activity.
Lauric acid (C1l2:0) was the most active saturated fatty acid.
The unsaturated fatty acid, palmitoleic acid (Cl6:1delta6, cPA)
was Dboth the most predominant monocene and the most active
30 antimicrobial fatty acid. Purified cPA (>99%) vyielded typical
minimal inhibitory concentration (MIC) values of 10-20 microg/ml
against gram-positive Dbacteria. Organically synthesized cPA

isomer gave MIC values comparable to the natural material. Both
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serum of 118 psychiatric inpatients neasured directly before and after
experinental ly induced stress of about Ih were analyzed in relation to
psychophywsoabhwgizgsmk par anet ers conti nuously regi stered ®CTiUSgO1I086712
experinmental sessions at adm ssion, discharge and at 3 nonths foll ow up.
Systolic and diastolic blood pressure, finger pulse anplitude, forehead
tenperature (FD) and the EMG activity of the nmuscul us
zygonaticusconsistently correlated with concentrations of single
unsaturated ol 18: Iq¥§2 and _eruci c_aci : 1) _and satur at ed ristic
(14:0) afttbvadri é“ TR CPANEGATI LY Itaﬁ 5nd e85 ot Betedit FD
and t he campeentfr-att 06n of n avachit donithcacidhe20:4N06) aapavkbdedisc Oftrain
palnltolelc a0|81é%65&éé Furt hernore, the higher the concentéatlon of the
h

eruci ¢ adid &f" Cfha HF@h@PrFﬁgedéHF‘ SlonCYTYTE "as 58885 ed Ty t he

Beck depressiantioyentofyckBDbyert H Hhs poneantriat bansecof cpad1m dodeiiayaci d
and |§UFIC acid were related to a | ow | evel of depression (BDI and Ham | ton

scored) AIPHESTnBFFRatTGHs Y6 HHheSEePt ndPHgs 6 ddd- 8 PP eBt MY EGi nens

in depressir@aiabeafi SeusseshiRItkridRA08a88ps 19; Ed3ke {)h1933FA4,. and
Identification_of a lipokine, a |ipid horpnone Linking adlpose tissue to
systenlcfﬁﬁﬁéﬁélF@ﬁPaE%&ﬂ%$ regarkera RtrapByePs IR 2WEst- ML WIS SV

Hot am sl igily Gy Dgparidmnt ofn Gepgliss andnGoapl &xs Deseasesathanvargd
School of Public Health, Boston, MA 02115, USA. Dysregul ation of |ipid

netabol|§W¥Pﬁd?ﬁﬁl9Fﬁﬁd¥“¥ﬁ§§ﬁe§aFE§H§a¥o“@?%ﬁéﬁpé rdPSr BpEFBR RASHHSA i n

acti om angghucgsesfmiabobbsm Ui | §zhhg quantitad) vanki pidomi chanalaises
and mce deficient in adipose tissue |ipid chaperones aP2 and nmall, we

exploredﬁﬁﬁﬂ}ﬁ@?éBbY?ca%I%%ﬁ%ﬁqQﬁﬁé|H¥Q§@Fﬁé§év?l§§uéképeaPﬁHW@drtdﬁre

whol e- bogy-Jagtabol i&mtnLaughodd i @ si S Ach obiste i NeLEasey1dhge snovo
| i pogenesi s rendered the adi pose tissue o these mce resistant to the

del et eri d@eskeff E6e68nbf Fat Y ar§idd pi4P06 Feb;74(2):149-56. Epub 2005 Dec
15. Relationships between fatty acids and psychophysiological

15 parameters in depressive inpatients under experimentally induced
stress. Irmisch G, Schlafke D, Richter J. Department of
Psychiatry and Psychotherapy, Rostock University, Gehlsheimer
Str. 20, D-18147, Rostock, Germany.

Fatty acids can influence important cellular and hormonal

20 processes 1in the human body. Non-adequate contents of fatty
acids, e.g., 1in Dblood, can cause and/or result in various
diseases. In depressive patients, changes 1in fatty acid
concentrations were found (deficits in omega3-fatty acids, in
particular). This paper poses the guestion whether there are any

25 relations between psychophysioclogical parameters and changes in
fatty acid compositions. The concentration of fatty acids in
serum of 118 psychiatric inpatients measured directly before and
after experimentally induced stress of about 1h were analyzed in
relation to psychophysiological parameters continuously

30 registered during the experimental sessions at admission,
discharge and at 3 months follow-up. Systolic and diastolic
blood pressure, finger pulse amplitude, forehead temperature

(FD) and the EMG activity of the musculus zygomaticus
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exposure. Systemc lipid profiling also led to identification of Cl16

I n7-pal mtol eate as an adi pose tissue-derived |lipid hornone that strongly

sti nul at esormexi3goznsul i n acti on and suppresses hepat osPeatusg019/0367Qur dat a

reveal a |ipid-nediated endocrine network and denonstrate that adi pose

ti ssue uses |ipokines such as Cl16 :In7-palmtoleate to communicate with

di stant organs and regul ate system c netabolic honeostasis.6 . Myristoleic

acid Myristoleic acid, or 9-tetradecenoic acid, is an onmega-5 fatty acid

bi osynt hesi zed fromnyristic acid by the enzyne delta-9 desaturase. It is

unconmon SR SAEEEFE And hasT Urfdéter m'éd bi GPOGFEAF2STYH fi cdnce T Hémans.

One of thesamuestsOUs Tese ofl d:hinsof abhy achdlid sdike seed) okhdfsompltant s of

t he genus NyristicaceSF,?a famly of flowering ﬁlants sonetinmes called the
[

"nut neg fAMFYLC Afte 8 bt Farfsus® nfrfidr - AGErEYYS T T30 ¢4&i d can

conpri se fidpnbo BOcpeIn cent Hidt ke coi bohdersQR ispeches.arMehigbplei A d is
al so a natural conponent. _of the fat_of marine animals, beavers and bovi nes.

Myri st ol €99 48T 8) extr dtldd 3T off sEAPaFfEtto Aasd béeh: ShowhUt bR §Hice

apopt osi $n@n¢iBEEFOshS ddhduHBAtRbASHAt encaneli dNeaR eel ksscirdhemaor e,
nyristoleic acid found in the by-products of naking cheese is one of three
fatty acid§PeRatthgr Seppsfsacti veCat FhhfBFETTRf Candfiea BFPf caprression

ger m nat iiQRenfbpal | oIV r i Bt ebenacht-fasrheen: shawnito1dnhi Betat heyggrowt h
of Sel enonmonas artem dis, a bacteria found in high amunts in patients with
per i odont'@rdrs €438, "Prestateate200q Aptov47eYa) ©5odeBresMAn stdileid daci d,
a Ccyfi®t OX¥imiGQRROBERLE N, the: extdiactathitam Ser eAeaer epeisngd NAUCes;AREPL OSi S
and necrosis in human prostatic LNCaP cells. Iguchi K, éiunura N, Usui S
, Sajiki HeAtHPPBt BeK e AangeRT S L eloraatory S6F S PRar maceutics, G fu
Phar maceuti cakbcni vepshgy, s&fuio JBPaMs) :933-44. Tdentification of a
lipokine, a 1lipid hormone 1linking adipose tissue to systemic
metabolism. Cao H, Gerhold K, Mayers JR, Wiest MM, Watkins SM,
15 Hotamisligil GS. Department of Genetics and Complex Diseases,
Harvard School of Public Health, Boston, MA 02115, USA.
Dysregulation of 1lipid metabolism in individual tissues
leads to systemic disruption of insulin action and glucose
metabolism. Utilizing quantitative lipidomic analyses and mice
20 deficient in adipose tissue lipid chaperones aP2 and mall, we
explored how metabolic alterations in adipose tissue are linked
to whole-body metabolism through 1lipid signals. A robust
increase in de novo lipogenesis rendered the adipose tissue of
these mice resistant to the deleterious effects of dietary lipid
25 exposure. Systemic lipid profiling also led to identification of
Clo:1In7-palmitoleate as an adipose tissue-derived lipid hormone
that strongly stimulates muscle insulin action and suppresses
hepatosteatosis. Our data reveal a lipid-mediated endocrine
network and demonstrate that adipose tissue uses lipokines such
30 as Clo:1ln7-palmitoleate to communicate with distant organs and

regulate systemic metabolic homeostasis.
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BACKGROUND : Prostatic tunors are well known to progress to hornonal
therapy-resistant termnal states. At this stage, there are no

chenot herwipeoatoBs@gent s to affect clinical outconme. An eCTastéiwedcet| death
i nducer for these prostate cells may be a candidate as an attractive
antitunor agent. The extracts fromS . repens have been used to inprove the
state of prostatic diseases and we have attenpted to identify the effective
conmponent fromthe extract . METHODS : Cell viability was exam ned in LNCaP
cells, an in vitro, nodel for horqonal therapy-resistant prostatic tunor.
RESULTS : It Ras VETREIET ﬁﬁfgoxposure of the extract fromS . repens
resulted in C&h]klﬂ@@léﬁ@faJ;Nﬂ}'iPo@eM—%et%ﬁéééml&i caatdd was aal semdgtentifi ed
as one of_the cytotoxic coggonents in the extract. The cell death exhi bi ted

bot h apogtdtic ant® nédrsY e Auctear TABFpHO oGy s deter mM¥held By H5edhst

33342 st a;ielllt@9.9 Cekkatdeaide was atso partiatdymassoci ateduMd h gaspase
activation. CONCLUSIONS : It was denpnstrated that the extract fromsS .
repen aﬁﬂldﬁ%eff@%‘?% R YA PhdGE R F S elN THEATA - oP"apoht 0¥ Saard

necrosi s dorkhcaBrcehlis. fEhesge akeguliks tsuggesty that dhe extanaet cadndne
nyristoleic acid nay devel op attractive new tools for the treatnent of
prost at e EAHCer Y FENS OP6asE RS, 2007YMIE 7 1OPRT 10T 6851 FSERHNYOFE SOct

10. Wey-deankvedthe eerfiatdeyy aekds1 puppressrt hec gerpdiat iraRo0t Gandida
al bicans in vitro. Cdenment M, Trenblay J , Lange M, Thi bodeau J ,

Bel huneur?meIpe faF t frehit e e MG Cﬂﬁrblccfﬁq%léﬁ IUWOl%)gIH?r Urirercdi téede
Mont [@al ,0iGP. 1 8128 meSUgSaci@Nt revi kil gi sibntireale: 8CisCanpgd. 2 natural

component of the fat of marine animals, beavers and bovines.

Myristoleic acid extracted from saw palmetto has been shown
to induce apoptosis and necrosis in human prostate cancer LNCaP
cells. Furthermore, myristoleic acid found in the by-products

15 of making cheese 1s one of three fatty acids that are most
active at inhibiting Candida albicans germination. Finally,
myristoleic acid has been shown to inhibit the growth of
Selenomonas artemidis, a Dbacteria found 1in high amounts in
patients with periodontal disease.

20 Prostate. 2001 Apr;47(1):59-65. Myristoleic acid, a
cytotoxic component in the extract from Serenoa repens, induces
apoptosis and necrosis in human prostatic LNCaP cells. Iguchi K,
Okumura N, Usui S, Sajiki H, Hirota K, Hirano K. Laboratory of
Pharmaceutics, Gifu Pharmaceutical University, Gifu, Japan.

25 BACKGROUND:

Prostatic tumors are well known to progress to hormonal
therapy-resistant terminal states. At this stage, there are no
chemotherapeutic agents to affect clinical outcome. An effective
cell death inducer for these prostate cells may be a candidate

30 as an attractive antitumor agent. The extracts from S. repens
have been used to improve the state of prostatic diseases and we
have attempted to identify the effective component from the

extract.
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Bovi ne whey fromthe cheese-neking i ndustry contains several bioactive
factors that pronote health and prevent disease. Although many efforts have
been nadewowvero/3gm2years to show t hat i munogl obul i ns, PaEiusp@n®3i7dase,

| actoferrin, |ysosyme and small peptides present in whey have anti m crobi al
activities against several pathogenic m croorgani snms, such activities have
not been investigated so far for the lipid fraction of whey. Here, we have
used an in vitro assay-based fractionation procedure to show that free
fatty acids derjivedfromwhey cream specifically inhibit the germ nation of
Candi da aIbicgﬁggggghDrphologic change associ ated with pathogenicity.

Furt her fracticenat vaapbyiHpPLGademnstinated it hatcdhi sevrd,i vaty i@an,te-drai nly

attributedd%ﬁ |_aurjc acid, ristoleic acid, linoleic acid and arachi donic
acid. O dI°%tcFBhi bret GeriBYEr St PEPSL35HE 5-U e | nhi bitory
action of fatty acids on oral bacteria. Shapiro S . Institut fur orale

M kr obi ol ogi e_und_al | genei ne | nmunol ogi e, Zentrum fur Zahn-, Mnd- und

Ki ef et hei | kun8&2Ytriversitat Zurich, Switzerland. Saturated and unsat urat ed

fatty acids and fiald yoasishdderd vakawvesxpeserexam naet fexctded r from s.

grow h-inhibitory effects towards three sel ected oral bacteria: ,

Por phyr orfisw&8 Sgirigirvarf s " SEP&hoBARR aFt éNfFaF s Ceahd: K¥eptigt'decusSdbri nus
O the 4% compoungds)tsurvayed, 2Rl Yoongie NY§iStRliRl CcAPcthenwds innhirki tory

towards S . artem dis at a concentration < 100 mcrogranms/m . ,

Cci s- Hexadeden6ire dnd GS-tocteriet ot P AECd LU ARBHEAI Y Iihhi i %0y

towangls Ruc18bROn¥abhSLANd a2 de3@Rhi RS, bPUloddere 3wag2ner 0K 18 atdan

bet ween the position of the double bond and the m ni mum i nhibitory

concent r &526R. 8B p? BEMiRATRHRLL Hhf BF R BF3F Co e &Rt FatPadTs BT ipalaPtol ei c acid

did not pronotentegkages.of intracellular materials fromeither P

gingivalis or S
It was demonstrated that the extract from S. repens and

myristoleic acid induces mixed cell death of apoptosis and
15 necrosis in LNCaP cells. These results suggest that the extract
and myristoleic acid may develop attractive new tools for the

treatment of prostate cancer.

FEMS Yeast Res. 2007 Mar;7(2):276-85. Epub 2006 Oct 10.

20 Whey-derived free fatty acids suppress the germination of
Candida albicans in vitro. Clément M, Tremblay J, Lange M,
Thibodeau J, Belhumeur P. Départment de Microbiologie et
Immunologie, Université de Montréal, C.P. 6128, succ. Centre-
ville, Montréal, QC, Canada.

25 Bovine whey from the cheese-making industry contains
several Dbicactive factors that promote health and prevent
disease. Although many efforts have been made over the years to
show that immunoglobulins, lactoperoxidase, lactoferrin,
lysosyme and small peptides present in whey have antimicrobial

30 activities against several pathogenic microorganisms, such
activities have not Dbeen 1investigated so far for the 1lipid
fraction of whey. Here, we have used an in vitro assay-based

fractionation procedure to show that free fatty acids derived
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sobrinus, nor was L-isol eucine uptake by S . sobrinus inhibited. Fatty
acids and derivatives were al so exam ned for prospective synergistic or

ant agoni swpeoiot3geoact i ons with thynol vis-a-vis grow h ipomiuseaiooss7ef t he
test strains. Lauric acid and nyristic acid each behaved synergistically
with thymol to inhibit the growth of at |east one test strain, whereas

ci s- 10- hept adecenoi ¢ acid and thynol were noticeably antagonistic towards
the gromh of S . sobrinus . The animal or individual in all of the nethods

of thepresent subject matter. disclosed above may be a mampmal such as a
O AP oot P S o s By e n it vl SRS man.

nouse, rat, c
In a certﬁ?uaceﬁgpdkmem@rpTﬁMbga@inahaﬂ@iﬁwm@?FiAﬂ@daddhﬁiopatﬁo%Fnﬁﬁﬁu%;
treating human di seases, djisorders, _and conditions, e t hods of the

b eaent CSUEOE HaeEbt ohaL Yy ST PG e e SHngoLtt i ons
of the presenbesubjieaty matteibutd chocondadine ceetd) n rfvatitsycaeids,admy t hus
be useful for treating or preventing the conditions described above and may
i nprove tHEORBIFNassd A EREIPILal 29 regards to avoi ding the onset or
severity of the above di seases and disorders . Routes of Adm nistration In
a certain enbodi nment, an orally _adm nistered conposition is in the form of

one or nore c8pll e OIS nolt@ 5Bt et 5,1 01° on@Gr Lhdre priTy. THES

subj ect compeskbipnscarendeki vered teithe patdent kycvmans thapiro s.
pharnaceutlcaII¥ acceptabl e carrier. Such carriers are well known in the
art and déwéraPFy Wil obelen "itrercsorid ofd i gt eHorm S8R fuH her bal

prepag at iang rwhi chumay zhenpr epahg aced ding tarlhe kphgsent ysuhi ect: srat t er
i nclude powders, tablets, dispersible granules, capsules, cachets and

supposi t gHirésh: | Avyeteriand-sol i d form preparations will conprise
Saturated and unsaturated fatty acids and fatty acid

derivatives were examined for their growth-inhibitory effects
towards three selected oral bacteria: Porphyromonas gingivalis,
15 Selenomonas artemidis, and Streptococcus sobrinus. O0Of the 45
compounds surveyed, only one, myristoleic acid, was inhibitory
towards S. artemidis at a concentration < 100 micrograms/ml.
cis-Hexadecenoic and cis-octadecenoic acids were (generally
inhibitory towards P. gingivalis and S. sobrinus, but there was
20 no correlation between the position of the double bond and the
minimum inhibitory concentration. Supra-minimum inhibitory
concentrations of palmitoleic acid did not promote leakage of
intracellular materials from either P. gingivalis or S.
sobrinus, nor was L-isoleucine uptake by 8. sobrinus inhibited.
25 Fatty acids and derivatives were also examined for prospective
synergistic or antagonistic interactions with thymol vis-a-vis
growth inhibition of the test strains. Lauric acid and myristic
acid each behaved synergistically with thymol to inhibit the
growth of at least one test strain, whereas cis-10-heptadecenocic
30 acid and thymol were noticeably antagonistic towards the growth

of 5. sobrinus.

The animal or individual 1in all of the methods of the
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from about 5% to about 90% by wei ght of the active agent. A solid carrier
can be one or nore substances which may al so act as diluents, flavoring
agents, swbubidizg®es, |ubricants, suspending agents, bi REMS2@10/08&2 et

di sintegrating agents; it can also be encapsulating material. In powders,
the carrier is a finely divided solid which is in adm xture with the

vi scous active conpound. In tablets, the active conpound is mxed with a
carrier having the necessary binding properties in suitable proportions and
conpacted to the shape and size.desired. Suitable solid carriers include
nmagnesi urﬁrc?ileBBnﬁP}%?%%bﬁT@s'tﬁﬁﬁ Qféﬁiﬁf%, THE "Wg&F, 21 48183k, SPectith 2
dextrin, mghiaechragel aktn, dbg agasady,h,cawet lyd calhled! Osaess0ditskd animal,

car boxymet hyl cel lul ose, a low neltin X, cocoa butter, and the like. The
Lor m * pr éBart POFA™ § o1hneer@edtd IHEPGaEcEhe fAPnaPAbrbn 6 HHE actiVe
conpound awidiif ieAcapsuhadd ngomatekbal 8gasuaasardiLeyaswii, chiimy dpieyi deda
capsu%e in which the active conponent (with or without other carriers) is
sur r oundé® oy FearFi eFPCWRFERCTS thus"f nPESSTLT at oS tHEHET Sa% 1Bavey,
cachets argecirighbdedapdabletisnspowderse cesheis.tiand capsutes cawedetused
as solid dosage fornms suitable for oral admnistration. If desired for
reasons of*Pe6hVeAPEREE, o 'pali Rt Factept it TP et (i c 412Vt dbist £
prepar ed \aeeandicpg tecdthenPresentvedbj g6t cimmtd@igimaynbedpsovinied dudbve
chewabl e form using techniques well known in the art. For preparin
supposi t oFicesay LFBW e t FRG Wax 186GER ég?a?%1kﬁﬁ%%ﬁ?ﬂa#a%@yrﬁéﬁédél36érides
or cogoa Rutikehgl sthd r Insawl ted, anghtihe aeki vend Nngnedicenti ksa i spesed
honobgeneousl y t%erein as by stirring. The nolten honbgeneous m xture is

t hen pourB@orAtéSconveni ent sized nolds, allowed to cool and thereby to
solidify. Liquid form preparations include solutions, suspensions,

Routes of Administration

In a certain embodiment, an orally administered composition

15 is in the form of one or more capsules, one or more tablets, or
one or more pills.

The subject compositions are delivered to the patient by
means of a pharmaceutically acceptable carrier. Such carriers
are well known in the art and generally will be in either solid

20 or liquid form. Scolid form herbal preparations which may be
prepared according to the present subject matter include
powders, tablets, dispersible granules, capsules, cachets and
suppositories. In general, solid form preparations will comprise
from about 5% to about 90% by weight of the active agent.

25 A solid carrier can be one or more substances which may
also act as diluents, flavoring agents, solubilizers,
lubricants, suspending agents, binders or tablet disintegrating
agents; 1t can also be encapsulating material. In powders, the
carrier is a finely divided solid which is in admixture with the

30 viscous active compound. In tablets, the active compound is
mixed with a carrier having the necessary binding properties in
suitable proportions and compacted to the shape and size

desired. Suitable solid carriers include magnesium carbonate,
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and enmul sions for parenteral injection, the liquid preparations may include
wat er or water/propyl ene glycol solutions . Liquid preparations can al so be
f or mul at ewlOi2n106138202i on i n aqueous pol yet hyl ene gl ycol s®Cutuseeo/02¢fueous
solutions suitable for oral use can be prepared by dissolving the active
conponent in water and adding suitable colorants, flavors, stabilizers and
t hi ckeni ng agents as desired. Agueous suspensions suitable for oral use can
be made ny dispersing the finely divided active conmponent in water with a
viscous material, i.e., natural _.or s nthetic(guns, resins, nethyl cellul ose,
sodi um cAPEERyREEnyF et TUitose Coafid obHET” wel 120G s BEPBhEH n" SEents.

Li qui d phatareeeut i caélptapar at iteRgamaytepNPr iseHip o 1100% pywei ghiiwaf the

subj ect active agent li.d formpreparati ons which are intended to _be
conver t e IRGHTEL BHISrd L0SE:  FoLPT o i 10F Mg epaFat: BUbETbr I or al

or parentianal. adntid Stieatd onpaepaddisivreontienpl atethaas sui t abbeugar rdrer s.
Such Jiquid fornms include solutions, suspensions, and enul sions. These

par titul dPTEEIRETPor i pFRpaf at + 6hsCHR IS 7 EonERERAL L § Tt Provided i3t Suni t
dose formsand asrsuch @necnisedyt orptoyd de aaps0gte ihi quiidndasages diiive.
Alternately, sufficient solid my be provided so that after conversion to
i quid f SIHRPORENET pl"8 HindPYi FdalOPF quitddose’ e e obt &UFEaUBYfreduri ng
predet er manedcvol upescrof itshechihgui oh f ersoph gpasat ivgnas iW. t hs ansyddinge,

t easpoon, or other volunetric container. Wien multiple liquid doses are so
pr epar ed,CaAELS FEEf et EF IS - med & t RORESed FOHEEN oS aF P IHGF d

dosesgp at dow tinperadyr eabi . @oliMndeloskekri geraki onuiitApeEderssto ratard
possi bl e deconposition. The solid form preparations intended to be
convert eFHGEEHEREEFOr m my cORERIF ifvraddfrePeoms t @&t hECREET V& Ffat & al |

flavorants,:ie@kOLaRt sy asdabidiazabseubbEd £rSap Rt fHrebake@ngd-aatding] o
sweet eners, dispersants, thickeners, solub|I|Z|ng .
the present subject matter may be provided in chewable form,
using techniques well known in the art.

15 For preparing suppositories, a low melting wax such as a
mixture of fatty acid glycerides or cocoa butter is first
melted, and the active ingredient is dispersed homogeneously
therein as by stirring. The molten homogeneous mixture is then
poured into convenient sized molds, allowed to cool and thereby

20 to solidify.

Liquid form preparations include solutions, suspensions,
and emulsions for parenteral injection, the liquid preparations
may include water or water/propylene glycol solutions. Liqguid
preparations can also be formulated in solution 1in aqgueous

25 polyethylene glycol solution. Aqueous solutions suitable for
oral use can be prepared by dissolving the active component in
water and adding suitable colorants, flavors, stabilizers and
thickening agents as desired. Agueous suspensions suitable for
oral use can be made my dispersing the finely divided active

30 component in water with a viscous material, i.e., natural or
synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well known suspending agents.

Ligquid pharmaceutical preparations may comprise up to 100% by

49



agents, and the like. The liquid utilized for preparing useful liquid form
preparations nmay be water, isotonic water, ethanol, glycerine, propylene

gl ycol , awo020tve13B40ke as well as m xtures thereof. |n oneCemdsedionssti2 t he
liquid formmay be prepared in the formof a capsule, such as a gelatin
capsul e conprising glycerine and water, containing the conbined

pol yunsaturated oil and herbal conposition. Naturally, the liquid utilized
will be chosen with regard to the route of adm nistration. For exanple,

| i quid prepahat bensheontgickichgckargesqgmunt s of et hanol are not suitable
for parenteral use. The herbal preparations of the present subject natter
may i ncl ude onelof AoFe PrESErvarny e el | 2ok siAetheCabe , Ceuetr st

benzoi ¢ agiddhc1§0bbEErach e, Med hyl parabeyyn Prepykparabenfor cither oral
andet hyl enedi am netetraacetic acid (EDTA) . Preservatives are generally
present 9 HOENETEp CETABOEETA% AhdP Tt ef £FAFY FEMATGULE 0. D5 #8&bout

0.5% by weightref thenphasnesertical i conpRSIdJ10R i onksebubpid falss ol

pur poses of the present subject matter include citric acid-sodiumcitrate,
phosphor i€€Vaéi 808 odiTimSFhosPHatE  candAdét | EOHe| #reBaraht At aFe iMPSdnmount s
up to abouvi%iand: preferally ifr emiabedte0-05nt 9n@bouit s Q%Y Weight, of

t he pharmaceutical conposition. Useful suspending agents or thickeners

i ncl ude ééPW&ﬁésﬁtsSFPR%ﬁrn%?ﬁyFéeP4Qﬂ@§§eJﬂégbagégﬁ%ﬁﬁﬁqqlwe abgt hideadi d and

its derivahiikesa Xt Rangung, sgekakingragcaci-anvand di crocr yahal 1idig,,
cellulose in anbunts up to about 20% and preferably from about 1% to about
15% by waiightree tiheiphdrahcedeiEal desrpodeli &, Sedteleryy vifgaH Hdy be
enpl oyed d.agkudent hose,swaeliener synbot hynal urdly and antihibei ak, ekl known
in the art. Sweetening agents such as nonosacchari des, disaccharides and
syringe, teaspoon, or other volumetric container. When multiple
liguid doses are so prepared, it is preferred to maintain the
unused portion of said liquid doses at low temperature (i.e.,
15 under refrigeration) in order to retard possible decomposition.
The solid form preparations intended to be converted to liquid
form may contain, in addition to the active material,
flavorants, colorants, stabilizers, Dbuffers, artificial and
natural sweeteners, dispersants, thickeners, solubilizing
20 agents, and the like. The liguid utilized for preparing useful
liquid form preparations may be water, isotonic water, ethanol,
glycerine, propylene glycol, and the like as well as mixtures
thereof. In one embodiment, the ligquid form may be prepared in
the form of a capsule, such as a gelatin capsule comprising
25 glycerine and water, containing the combined polyunsaturated oil
and herbal composition.
Naturally, the liquid utilized will be chosen with regard
to the route of administration. For example, liquid preparations
containing large amounts of ethanol are not suitable for
30 parenteral use.
The herbal preparations of the present subject matter may

include one or more preservatives well known in the art, such as

benzoic acid, sorbic acid, methylparaben, propylparaben and
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pol ysaccharides such as xyl ose, ribose, glucose, mannose, gal actose,
fructose, dextrose, sucrose, naltose, partially hydrolyzed starch or corn
syrup solwoosvds®agar al cohol s such as sorbitol, xylit@CI/usammiosei2 and

m xtures thereof may be utilized in anpbunts from about 10%to about 60% and
preferably from about 20%to about 50% by wei ght of the pharnmaceuti cal
conposition. Water soluble artificial sweeteners such as saccharin and
saccharin salts such as sodiumor calcium cyclamte salts, acesul fanme-K

aspart anetaRdchbei Ak and aaext ures ddier eof(zpay) be utddsiezedtiPeanmuies from
about 0.001%to_about 5% by weight of the composition. Flayorants which may
be enpl oyEderALLhePhefbal bt GIEIS SofiPt KE FPESENt *sabfleRFe ety ifdude

bot h nat whtand. @stidd ciagbut! ayoss, wnd.@iphs sseh @ DPHQ%m@ltld}ﬁ&nt hol ,
vanilla, artificial vanilla, chocolate, artificial chocolate, cinnanon,

vari ous fGUPPSEFa9®rs, both individually and mixed, in amountsfrom about

0.5%4 0 about y3%hy B@EQ@ESOfoihﬁuﬂ&ﬁﬁﬂﬁQ§PttE@|p§@§99§lémﬁﬁbot Golwarant s
useful in the present subject matter include pignents which may be

i ncor por d¢dUPR afBthtS of Chp 1 aBbutCIEHASE  wePGREPBPTthe 2ohPoEIdivBn. A

prefGVVEQﬂﬁhQHEBé Lhd andumdizexhdgoa By e dNeonPOLALEAL & Nu@MNiH P to
about 1% Also, the colorants may include other dyes suitable for food,

drug and lGosmet PECappAPatiteis 20RHEWA- 83 F BRemt dyes ArdveHET iKe.thsuch

dyes are %@%@ewl@aﬁpser&t@mes@@ws WR otrQ 1 abowt s b 2B %sand. peef er ably from
about 0.05%to about 0.2% by wei ght of the pharmaceutical conposition.

ful | 19 ecittdcikeRess ar¢lyde ®a ludpdips &EL kelyeetAd gl pse or EesPOIRIIaNG

chem cal stk ucglt@rl%sicrmaycﬁe drundc d ngthe, M ke X nwué@]cygcdn@oed?&ﬁm,
Cheni cal Technology, in Volume 5 , at pages 857-884, which te

accor di nglapcilacormpelr atied wereral bing efetbpbese in amounts up to about
20% and preferably from about 1% to about 15% by weight of the

pharmaceutical composition.

15 Sweeteners which may be employed include those sweeteners,
both natural and artificial, well known in the art. Sweetening
agents such as monosaccharides, disaccharides and
polysaccharides such as xylose, ribose, glucose, mannose,
galactose, fructose, dextrose, sucrose, maltose, partially

20 hydrolyzed starch or corn syrup solids and sugar alcohols such
as sorbitol, xylitol, mannitol and mixtures thereof may be
utilized in amounts from about 10% to about 60% and preferably
from about 20% to about 50% by weight of the pharmaceutical
composition. Water soluble artificial sweeteners such as

25 saccharin and saccharin salts such as sodium or calcium,
cyclamate salts, acesulfame-K, aspartame and the 1like and
mixtures thereof may be utilized in amounts from about 0.001% to
about 5% by weight of the composition.

Flavorants which may be employed in the herbal products of

30 the present subject matter include both natural and artificial
flavors, and mints such as peppermint, menthol, wvanilla,
artificial wvanilla, chocolate, artificial chocolate, cinnamon,

various fruit flavors, both individually and mixed, in amounts
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Useful solubilizers include al cohol, propylene glycol, polyethylene glycol
and the |like and may be used to solubilize the flavors. Solubilizing agents
are generaDI2giop38®ent i n amounts up to about 10% pref erablus26008a7about 2%
to about 5% by wei ght of the pharmaceutical conposition. Lubricating agents
whi ch may be used when desired in the instant conpositions include silicone
oils or fluids such as substituted and unsubstituted polysil oxanes, e.g.,

di mret hyl pol ysil oxane, also known as dinethicone. OGther well known

| ubri cat im@ragashs naysberenpieyed. ssThey hekbaht prepatad | pRa rAYycalisie e
prepared in a unit dosage form In such form the preparation is subdivided
into uni tCY&SESTEONt ai ning appropriate quantities of the active conponent.

The unit dosageibesmcanshena packaged preparat kapjedhe paekage: conrfwi ni ng
di screte quantities of preparation, for exanple, packeted tablets,

capsul es PIEAG pBWIRE SR i P X1 At LU TEIPEELPES 1D TRBOWRTE HYosHye T otifdart “al so
be a gapyyl eyec@sthets ortablehpbdseldn or al tpeaR rhegt he ARRROPT ¢ ats inwber
of any of these in packaged form It is not expected that compounds of the
present SUSFEEE, nBEYePoW INCOFPSpPAT si-gnitfPEaRe HBVELPs @bonterlact if0if® wi t h

ot her synthetigo0hnPat i@l 10eeubihog é&@@?éﬁy%ﬁ%ieT@H§,féo&PWﬂRHﬂ%ﬁ%f the
present subject matter may be adm nistered in conmbination with other

conpoundsOafi§ té enpeRt 1¢BNSNFsekuP I f F Bxlanl -e AYP6r 2PfeBR® nil Eancerich n

particul nye?shealgé)”ﬁé’#@%ll%f bhespresent subihest JRtLer .pBY: be adm nigt er ed
in conbination with other conpounds of the present subject matter,
chemb? heraséatrpbl s udscancezoutand - 897 f 6t ePTHe Hedfr &4 heebElt f of milst i ons

will be deteraiped; by qngskilkhied i n the ardcdependi B Ypony consi derat i ons
such as the route of admnistration and desired dosage. See, for exanple,
D.&C. dyes and their corresponding chemical structures may be
found in the Kirk-Othmer Encyclopedia of Chemical Technology, in
Volume 5, at pages 857-884, which text is accordingly
15 incorporated herein by reference.

Useful solubilizers include alcohol, ©propylene glycol,
polyethylene glycol and the 1like and may be used to solubilize
the flavors. Solubilizing agents are generally present in
amounts up to about 10%; preferably from about 2% to about 5% by

20 weight of the pharmaceutical composition.

Lubricating agents which may be used when desired in the
instant compositions include silicone o0ils or fluids such as
substituted and unsubstituted polysiloxanes, e.g., dimethyl
polysiloxane, also known as dimethicone. Other well known

25 lubricating agents may be employed.

The herbal preparation may also be prepared in a unit
dosage form. In such form, the preparation is subdivided into
unit doses containing appropriate guantities of the active
component. The unit dosage form can be a packaged preparation,

30 the package containing discrete quantities of preparation, for
example, packeted tablets, capsules, and powders in vials or

ampoules. The unit dosage form can also be a capsule, cachet, or
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"Rem ngton's Pharmaceutical Sciences", 18th ed. (1990, Mck Publishing Co.,
Easton, PA 18042), pp. 1435-1712, the disclosure of which is hereby

i ncor por aveaotwiss®ber ence. Such formul ati ons may i nf | uerce/ush@opberst cal
state, stability, rate of in vivo release, and rate of in vivo cl earance of
the present therapeutic agents of the present subject matter. Dosage Dosage
| evel s on the order of about 0.001 ng to about 100 ng per kil ogram body

wei ght of the active ingredient conmpounds or conpositions are useful in the
t r eat mentt20fi cthe tgendi tdonst deser iked- her ghprop i anre euedi nent anthe s
preferred total dosage ranges from 200 ng per day to 2000 ng per day per

i ndi vi dudi®eséx hBrPembuHihet8 i ncl ude daily doses of >2000 ngy per day per

i ndividual . The cemMmounds.andcomesi téappuwlist e plresepte sd esto it er
may usually be given in two or three doses dail Starting with a | ow dose

y. | |
(200- 300rfg)- e déldaPfyPhnd SFow Yy GAorkiavyedpet aPhPERe s e i HeEded i s

a cont enplatedrstrategucuthel aMBYALr AfnAcs e drgkedi effud, hal  d@pPRg
conmbined with thecarrier materials to produce a single dosage formw ||
vary depéifdithg Bp6RctheSHOKICH FMeated AAd Pher PEMLSCGIaE AbBdecwpination

adm ni st rathontnkeR QRgperhadi ABAL cofpsk Yl & dosage,uni 4o, capiises Q0 ngy
of the conposition of the present sug ect matter in a single capsule, and a
single céﬁ@ﬁFéngsC@@ﬁ?ﬁiste?%dpﬁﬁFé@u%%W Hay Ferrauret aPfddse ctrFOt ny

per day. difpisrungdenst-oads, howeven: nt bat r&s Spaciddi®:1daseoh evahnf Ry
particular patient will depend upon a variety of factors, including the
acti Wty cofreRedspeeffi éneonpoamelnenpb &iadt t Hetage, beagraelgrreygerter al
heal th, sgx.andc.diet,of dhecpatient; the time of administration; the rate
of excretion; drug conbination; the severity of the particul ar disorder
bei ng treat edThandesheed ohfrf!l afiadmisttrigmisorl Idnofdgradimiacy i Idne

skilled in the art depending upon considerations such as the
route of administration and desired dosage. See, for example,
15 “Remington’s Pharmaceutical Sciences”, 18th ed. (1990, Mack
Publishing Co., Easton, PA 18042), pp. 1435-1712, the disclosure
of which is hereby incorporated by reference. Such formulations
may 1influence the physical state, stability, rate of in vivo
release, and rate of in vivo <clearance of the ©present

20 therapeutic agents of the present subject matter.

Dosage
Dosage levels on the order of about 0.001 mg to about 100

mg per kilogram body weight of the active ingredient compounds
25 or compositions are useful in the treatment of the conditions
described herein. In one embodiment, the preferred total dosage
ranges from 200 mg per day to 2000 mg per day per individual.
Other embodiments include daily doses of >2000 mg per day per
individual. The compounds and compositions of the present
30 subject matter may usually be given in two or three doses daily.
Starting with a low dose (200-300mg) twice daily and slowly
working up to higher doses if needed is a contemplated strategy.

The amount of active ingredient that may be combined with the
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in the art would appreciate the variability of such factors and, except
wher e unexpected results are indicated, would be able to establish specific
dose | eveWe 2081389020 nore than routi ne experinmentati on PCEXAMALES7The
followi ng exanples are illustrative of the present subject matter and are
not intended to be |[imtations thereon. Unl ess otherw se indicated, al
percent ages are based upon 100% by wei ght of the final conposition. The use
of the term "Whol eMega” refers to the conpositions of the present subject

matter, tdier6enPositdrans sCHMr bsbdg-a theriapaut i ¢addge etbect kwelanpurt of
supercritical extract of rosemary, and a supercritical extract of oregano,
in conbi PEPEAALAPt FEYTpoFYandatlr ateth 9  ebrpd<ict | BAT Bxahiite: ™39 @&f ni cal

study W tirphesentt canposi tirongneWiekebl g conpaesi tiags)y : dabses ptiran of
the salnon oil lipids A clinical study was conducted in human vol unteers
who consitE®r2sgorl %40y ¥ Phe WWfol eNBYS 1<% DnCbi IFRBr GHFEE tactpissitt i on

of the preseat sHubhesind®d t@fpsulbe prhesensenfe MaRL1EI 88 Qthidipidsd n
serum was determ ned over time. Results showed that Whol eMega |ipids
absor bed fadr6sBeE hdaguiomentsrane ane vidr & 048t Bet BB 933 serum The resul ts

clearly showedahsorplieat86q}f hgoWhal eMega sal Qidid iRids and it hejr
appearance in serum Consunption of 2 g or 4 g doses of Wol eMega produces
concent r &WYorR2EAd Ul e @epeRbent'1é haR§eS Fn "®eFum EPX IGgRB EoHtEr as

shown i n ikHgubesyl t8Bd 2rivThg COMPARI t40M:10f; 4 h@or@f&ﬁ%nte@i@y%@_t, Rt er
al so_produces tinme-dependent changes in mean EPA, oleic and palmtoleic
aci d80 (wigeh &g vr eipiasent aenoEabf hewblieMetRr otsgadiss of sthaneptipnt;

pol yunsatuyyeat d fat by aghflsnisesnechivelop argrdephet edybfefi Gy, 2 grghanges
in omega 3 (EPA), onega 7
combination; the severity of the particular disorder being
treated; and the form of administration. One of ordinary skill
in the art would appreciate the wvariability of such factors and,
15 except where unexpected results are indicated, would be able to

establish specific dose levels wusing no more than routine

experimentation.

EXAMPLES
20 The following examples are illustrative of the present
subject matter and are not intended to be limitations thereon.
Unless otherwise indicated, all percentages are based upon 100%
by weight of the final composition. The wuse o0of the term
“WholeMega” refers to the compositions of the present subject
25 matter, the compositions comprising a therapeutically effective
amount of supercritical extract of rosemary, and a supercritical
extract of oregano, in combination with a polyunsaturated oil

composition

30 Example: 1: Clinical study with present compositions
(WholeMega compositions): absorption of the salmon oil lipids
A clinical study was conducted in human volunteers who

consumed 2 g or 4 g of the WholeMega salmon oil product, a
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(palmtoleic acid) and onmega 9 (oleic acid) denonstrate the breadth of
changes in lipid classes. The dashed |ines nerely indicate baseline

(pr e- doseyol2ewel38202The persi stence of changes i n Wol eMega/usertiowael1t i pi ds
for up to 2 4 hr can be seen. In other enbodi nents, other conpositions of
t he present subject matter are also useful for attaining these changes in
| i pid conposition. Exanple: 2 : Incorporation of polyunstaurated |i pids
into cell menbranes To assess whether cell nmenbrane |ipid conposition was

al tered afdn@bs€oNSHNPEI AheOfprae LORPASIHiicen ofatithe .present skjseetemaist er,
sanpl es of peripheral bl ood mononucl ear cells (PBMCs) were obtained pre-
and post ™dSngTafd etbr dr8FPP pi 11 cotftet Was medsiredehy eX?MVs. TS -shown

in Fi gur ec3ubekownsenen el Nghel Qudyd08ep 0fis VWipheMega pesubs ednin dcfiﬁk_Si l'y
denonstrabl e i ncreases in menbrane conposition of Whol eMega derived |ipids.

Dat a wer &'BBEarRe@ f r'6tAT SRt SF6RBAE eb? SSSME -t ook Whol eMega (2 g/ day) for

threesconsecubhgeJQ§M§¢sTh§1QéEI@r%B6%e&neﬁﬁﬁﬁ%@@@hiR&@ ¢RaPOsH 1 JRr edose
and after the third daily dosing was determned . In sone enbodi nents, the
goal in cOREGR Rglt AePeBPpdet t Fion DfARAFE I FRESent SABfBct CHRTYEITIO® ©OF have

pol yunsaturated £ af tas Al ¢ heeconRiNCorRAl@ledJnRtatLhssme nepbrangs where
they serve to nodul ate cell signal events (e.g. reduce inflammtion) and

i ncr ease d@rBAaRe fINATGICEY . IV SRTEB| |5 2ar eMagt T Yatteateptr eieaskofat tiy? aci ds

from t heig; JRElr angaqt Br oughet BEn@SLd OOl PResPhebLpAseSub Pod OB ter
ei cosanoi ds, EPA and DHA conpete with arachidonic acid for the COX and LOX
enzyh®s. aAsol ecredEEsedt Bractirfonies tactthigiafesiti §€ao Tl aAkaier ypnd

prostagl andin. pioduct s: §€. 6,u PEF2)ro fdcshoobl oL pi ds cprodusie. or asiaglandi ns
and |ipoxygenase products (e.g. PGE3 and LTB5) that are signiticantly
3, -5, and -7 polyunsaturated fatty acids, respectively) are
depicted in Fig. 2. Changes in omega 3 (EPA), omega 7
(palmitoleic acid) and omega 9 (oleic acid) demonstrate the
15 breadth of changes in 1lipid classes. The dashed lines merely
indicate baseline (pre-dose) levels. The persistence of changes
in WholeMega derived lipids for up to 24 hr can be seen. In
other embodiments, other compositions of the present subject

matter are also useful for attaining these changes in 1lipid

20 composition.

Example: 2: Incorporation of polyunstaurated lipids into
cell membranes
To assess whether cell membrane lipid composition was
25 altered after consumption of a composition of the present
subject matter, samples of peripheral blood mononuclear cells
(PBMCs) were obtained pre- and post dosing and membrane lipid
content was measured by GC/MS. As shown in Figure 3 below, even
a single 2 g dose of WholeMega resulted in easily demonstrable
30 increases in membrane composition of WholeMega derived lipids.
Data were obtained from four wvolunteers who took WholeMega (2

g/day) for three consecutive days. The difference in membrane
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| ess prone to cause inflammation than are the AA derived products (e.g.
PGE2 and LTB4). In other enbodi nents, other conpositions of the present
subj ect meoRero/@s®2al so useful for attaining these changes/useoloiopdra2
conposi tion and nodul ati ng the same cell signaling events. Exanple: 3 :
Whol eMega i nproves the ratio of good lipids' to bad |ipids' The change in
serumlipid content after \Wol eMega resulted in an increase in healthy
onega-3 oils, such as EPA, and a relative fall in the omega-6 oi

arachi doniigiacicdmpBA) tiod hp edhrangend na orERgac e t O ORE YB3y AosAMNGERAS
rati os was dose dependent as shown in Fig. 4 . and Fig. 5 . Such a change
i s consi F&-Ed™HBREf i cial for health and reduces the inflammatory potenti al

Sinilarly, Fhgsofic. c&PDOMEMQ eMega LRNSURPIHRRUAL NGl tRET c@m@oHit i4rd per
day results |n a chan%e in perlpheral bl ood nononucul ear cell nenbrane

conposi t i%n. e ieate tarsdPArdbn"e A8t d 1 s tPedG¥8d PRS YA B St iFeh e 1oy

greater ifgekpeeabhon o ERAden vadof £ omiholeMegacs Theetapord ance-f this
plot is that evenwith 2 g/day of Wol eMega one can achieve a healthy shift

in tissue ifide Bicoctidel $IIEND EHE Scofpohi t TOH Ehdlr et tike) patéht i al

for inflammtibap derbved fromar hm@%ﬂl%e@@bdar$h§c9i@&§aﬁhgyemﬂ%%%e
derived fromdata obtained from4 subjects who took Wol eMega for

consecut ifé tday$caris2 greagy. tP@Fth@?@Pr%ﬁ%%d HTfotiic] dare céFﬁéOWer@f

obt ai ned p%%g%@lﬁgge@ days Akt eél&ps%n@gdwtmw%ﬁ&/bgm Rl crenhriane
I|p|d conposition in terns of content of t he i nportant onega 3 fatty acid,

EPA, 19s ﬁﬁ@ﬂ@&§@ﬂlcAﬁ@ﬂﬁeﬁOWawjﬁb %@%e§§dtﬁ@xlﬁﬁ§@ﬂm¥ﬁ i ¥§rreied

suppl em@ra%ﬂ%o%cf ' §£'1<9' lgised 0 determae trf‘ﬁa%ﬁ'a%ryrn 0999 4 alsin
relative to "bad fats” in serumand tissue nmenbranes he
products (e.g. PGE;), fish oil lipids produce prostaglandins and

lipoxygenase products (e.g. PGE; and LTBs) that are significantly
less prone to cause inflammation than are the AA derived
15 products (e.g. PGE; and LTB,). In other embodiments, other
compositions of the present subject matter are also useful for
attaining these changes in lipid composition and modulating the

same cell signaling events.

20 Example: 3: WholeMega improves the ratio of ‘good lipids’
to ‘bad lipids’
The change in serum lipid content after WholeMega resulted
in an increase in healthy omega-3 o0ils, such as EPA, and a
relative fall in the omega-6 o0il arachidonic acid (AA). This
25 change in omega-6 to omega-3, or AA/EPA, ratios was dose
dependent as shown in Fig. 4. and Fig. 5. Such a change 1is
considered beneficial for health and reduces the inflammatory
potential.
Similarly, Fig. 6. shows WholeMega consumption at either 2
30 g or 4 g per day results in a change in peripheral Dblood
mononuculear cell membrane composition. Membrane arachidonic
acid is reduced as a consequence of greater incorporation of EPA

derived from WholeMega. The importance of this plot is that even
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classification of 'good and bad' fats, is based on what is known about the
consequences of these particular fatty acids. See the discussion above for
a rel ati weochassgdoecati on of fats. Exam nation of the reCatise@oobeamyes in
the Good Fats/Bad Fats ratio revealed a shift, albeit mnor, inthis ratio
for both serumand tissue nenbrane conposition in those individuals
consumng a 2 g dose of Whol eMega. Even though a 5-10% shift in the ratio
is small nunerically, there are inportant health consequences as a result
of even thics smehlag, sbif thbnetides gows tah' abhbadef at 'heathg. shabke i Data
in Table V reflect changes in ratios of "Good Fats'V Bad Fats" recorded
from analy$é§<of ("Fafg ﬁ%6ﬁ@8CVﬂﬂﬁnﬂ%?ﬁga%ﬁo<E6ﬁ§ﬁﬁ§609 G A ASEVEGa. Féhanges
in PBMC npy¥hang1 C@RpOSintl 8nndf 1 51500k Rals' MddachRalrs'goare derived mficom
data of 4 individual swho consuned \Wol eMega (2 g/day) for three consecutive
days. DatPdCife3pPEsSelited asrNExh TS dataanstreéreenbbel nent U ConpdSi ti on

of the presgntirsibivRet Maltes iRaEeases,d hgayat ke of gaod FatsiphhBad Fats”
in serumby at least 5.0% at |least 6.0% at least 6.5% at |east 7.5% at
| east 8. BWPOFr "RNOPBESEAB. 5% L or T t PRSI WY RItCAEES S, Gopats 13HESE 6. 0%

at least £,3%y attcheasb1dusda. adeleasind 0% 18biheashp8s DXor0ri At d.Last
9.2% Exanple: 4 : \Wol eMega inproves blood Iipid chem stries associ ated
wi th goo®fcar@revascutar Heal tHPBE6BHE cheff$t 1y afaltysedcafe iFfort at not
only for sthecsthiggs that change but also for those that do not change (e.g.
|gE for fish oil) . Here are evaluations of inportant differences in blood
cheml@tries déectlemhoreRegh® Dasacare Fhom 4padi vidlal 3 whet Fdeingdd

Whol eNega k1 2nght daYcf 06 3zeont Lntious daYsccdhide: the limded dalp et s
are not capable of providing sufficient information for statistica
anal yses fidigy &kéarlye to “bad fats” in serum and tissue membranes. The
classification of ‘good’” and ‘bad’ fats, 1is based on what is
known about the consequences of these particular fatty acids.
15 See the discussion above for a relative classification of fats.
Examination of the relative changes in the Good Fats/Bad
Fats ratio revealed a shift, albeit minor, in this ratio for
both serum and tissue membrane composition in those individuals
consuming a 2 g dose of WholeMega. Even though a 5-10% shift in
20 the ratio i1s small numerically, there are important health

consequences as a result of even this small a shift in the ‘good

fat’/’bad fat’ ratio.

Table V
Group Pre-dose: Post-dose Change (%)
“Good “Good
Fats” /”Bad Fats” /”Bad
Fats” Fats”
Serum 1.76 +/- 0.18 1.91 +/- 0.16 8.5%
Increase
Tissue (PBMC) 0.54 +/- 0.03 0.59 +/- 0.04 9.2%
Increase

Data in Table V reflect changes in ratios of “Good Fats”/”Bad
25 Fats” recorded from analyses of data from 8 wvolunteers who
consumed 2 g WholeMega. Changes in PBMC membrane composition of

“Good Fats”/”Bad Fats” are derived from data of 4 individuals
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show a trend of beneficial changes in serum bl ood chem stries that are

rel evant to good health. An exam nation of such blood |ipid chem stries
over a | omgeniodiestong period (e.g. 2-4 weeks) woul d be ofrCirnisesriesse71dabl e V
Dat a Pre-dose/ Post Percent Range dose change C-RP (HS) 1.07/0.9 15.9%I1 O -
46. 4% LDL 172.4/149.3 13.4%1 4.5 - 21 .6% "Bad chol esterol™ Triglycerides
170.6/150.2 11.9%1 8.5 - 18 .0% Chol esterol 246.5/226 8.3%I1 0 - 14 OO
Chol esterol /HDL 5.7/5.3 7.0%1 1.1 - 12Changes in triglycerides,

chol est englo, @hddda haver beep not ed/pagyi aus! e Hk Ot Bieisedittile days.
adm ni stration of high doses of fish fil' In this exanpl e, however, changes
in trigl yG&A dBS andf 1D Mer® Uiipett edPy - obtEl e Gifity dftgriment, a

adm ni st rafpeR i 0f of her relatdnalont! gubgose @t 2 gnindayasdhi snd sramnexpact ed
because previous studies of fish oil have not reported a change in

chol est er'6i°°at Fahy” dos¥! TR 'Smal P BEEUHeani HigiiAasall-0fn bt &Fthdi &ster ol
level s was akservedssThis nsaatso refl ectedadtn the sl lad aldadh g.52;

chol esterol /HDL ratio which one wants to see as |ow as possible. It has
recent |y Beert égéreelYi att hedHuropean aJodeRalr 6f 0 i AF cht2Nuts X5 oY epub,

ahead of jagkuah publicatdQn) s, oauthorseMe oAse Mcald efe gl al oeeport that
| evel s of C-reactive protein (CRb) , a marker of inflammation and reported

to be independent predictor of cardiovascular-related events, are inversely
related to bl eedmpeyel 9:0f REA18MEGEPAmpPBY8s UH188aC oI { ERORI stries

10 associated with good cardiovascular health
Blood chemistry analyses are important not only for the
things that change but also for those that do not change (e.g.
IgE for fish o0il). Here are evaluations of important differences
in Dblood chemistries due to WholeMega. Data are from 4
15 individuals who received WholeMega at 2 gm/day for 3 continuous
days. While the limited data sets are not capable of providing
sufficient information for statistical analyses they clearly
show a trend of beneficial changes in serum blood chemistries
that are relevant to good health. An examination of such blood
20 lipid chemistries over a longer dosing period (e.g. 2-4 weeks)

would be of interest.

Table V
Data Pre-dose/Post Percent Range
dose change
C-RP (HS) 1.07/0.9 15.9% 4 0 - 46.4%
LDL 172.4/149.3 13.4% 4 4.5 - 21.6%
“Bad
cholesterol”
Triglycerides 170.6/150.2 11.9% 4 8.5 — 18.0%
Cholesterol 246.5/226 8.3% | 0 - 14%
Cholesterol/HDL 5.7/5.3 7.0% 4 1.1 - 12.3%

58



of the present subject matter are consistent wth this report. Exanple: 5 :
Whol eMega does not significantly change | evel s of cytokines and/or

chenoki nesoBard/ygs@nal yses of cytoki ne and chenoki ne dat aCrnseeainss7md
significant changes that can be attributed to adm nistration of a single or
even nultiple doses of WoleMega. In hindsight, this result is not

unexpect ed because this is not known to occur with acute dosing of fish
oil. In sone enbodinents, fish oil may nodul ate inflammation once it has

occurred or danpgfes €SPONSAF 1St 88 | chbadseause |afd annBt heRe( ibedn
prevention) w thout si fni ficantly changi ng .the cytokines neasured in this
study. BEXSHFeP6SVohoHeNRgaC T Bt cBptalliB o P T hameiT constaft i GifAs Sdssnent
of human rageeptiabi ity ehithexhpl eMegawproductniese £onsi der @dy by iSEE (our
CRO to be good. There were few dropouts and of these only one conpl ai ned
about t hé™f %th&’reﬁephlé‘ﬁéﬁ%ﬁﬁ?ﬁl.y E%(%%“@dfoznlﬁi §ﬁtéfl aEﬁ“é‘_ﬂ‘sS%%O@ng)f
cances. ItheSURNBEYvel N Mt I st Ui esqdegey i bedhheriel ninkbRdiead e thatyda- 6

pol yunsaturated fatty acids pronote the growh of tunor cells and that n-3
pol yunsatfcateds| ipindscesuch assEPALi nki'Bi t "Phe PHOILEEr at | 6R2BPS huian

llung cancer,1eekksol | biri anthought thadnhhi §,.8f filectn g raedirat ed jinn Rarh
t hrough COX-2 netabolism See Figures 7 and 8 for a representation of

vari ous |Ghsil@skerabol PEed patmna9’se st veh i t1f clcivosdfgéerases in the

| i poxygengses, ddipi d JTRSKRANGRLS o1 ARG MBFDY &NgnEONPESEt QR s Fish @kl -3
diets are known to have anti-inflammtory effects, provide cardiovascul ar
prot &t i di?” peovPdeibrarmune nodul ati on and augment the cytotoxic effects of

chenot her apy. Possisbl.e ol eculaLnmechani sps ihespensibl & d-0r Anticancer
activity of n-3 fatty acids have been postulated (Hardman, E . J . Nutr.
132: 350gggn2@@2)Nutﬁé§é0¢n¢¢gkﬁh Fhgad of actual publication), authors

M. A. Micallef et al report that 1levels of C-reactive protein
(CRP), a marker of inflammation and reported to be independent
15 predictor of cardiovascular-related events, are 1inversely
related to blood levels of DHA and EPA. Data using compositions

of the present subject matter are consistent with this report.

Example: 5: WholeMega does not significantly change levels

20 of cytokines and/or chemokines
Early analyses of cytokine and chemokine data indicate no
significant changes that can be attributed to administration of
a single or even multiple doses of WholeMega. In hindsight, this
result is not unexpected because this is not known to occur with
25 acute dosing of fish o0il. In some embodiments, fish o0il may
modulate inflammation once it has occurred or dampen responses
to stimuli that cause inflammation (i.e. prevention) without

significantly changing the cytokines measured in this study.
30 Example 6: WholeMega is acceptable for human consumption

Assessment of human acceptability of the WholeMega product

was considered by STT (our CRO) to be good. There were few drop
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exanple, n-3 lipids and |ipids derived fromthemthrough netabolisminduce
differentiation of cancer cells; suppress NFKB activation and Bcl -2

expr essi oNp 20e¢138@ee t he expression of AP-1 and Ras; re@QtasS2010/036712
cancer - associ ated cachexia; and alter eicosanoid nmetabolism and inhibit
production of PGE2 . Exanple 8 : Prostate Cancer Cinical Study

Experi nental design: a case-control study with 466 nen di agnosed with
aggressive prostate cancer and 478-age and ethnicity-nmatched controls.

Genot ype @anal yshd: of NendkX- 2nt g sidgkempusl eol i deopel Wy phi sps HSNP)
Results: Increasing intake of LC n-3 was strongly associated with a

decr eased¥¥SReBP  aggr essi ve prostate cancer(p < 0.0001) . This reverse
associ ati on was even stronger anmong nen with particular COX-2 variant SNP
(SNP rs4648310) Conclusion: Dietary intake of LC n-3 fatty acids may reduce
i nfl ammati on ZXa™PHe t Uy FiddcPédsRietsiend 1yrgsFareetancer devel opnent and

progression. Thi supeientisal effectrimyehegomdificed nycggnetbccsar idtdon in
COX-2, a key enzyne in fatty acid netabolismand inflammati on Exanple 9

Oycl ooxyderase sy Hd tligRgeancert YE| 2vted PEPRODS extfire s§TOH- tanaf paEmor

formationdias heenchaund-sn gpsindannsmabll 16k ks! yagecansersy) i ngliudicng
prei nvasi ve precursor |esions and invasive |ung carcinoma. PGE2 pronotes
prol i f er dtficorPd fangégenesdi Suid pretenta Eoptdsis of INSASC d&usithy

up-regul atjen +@fi BUrr2ctShe, MARKeYEGh, pEGE andodouneegu ahl 00O s HAX
signal i ng pat hways. Treatnment of humans with the selective COX-2 inhibitor
cel etdxi Pesr FEgyrss adgndtd Bhefant ie t tabre s Tedtionof ok hempt RBf apy Hid

patients Wil noBssmal L eell L ung ¢apgereq PGE2, sH gt v\ 8t Lo @l ees,
proliferation of A549 cells,
lipoxygenases, lipid messengers, and membrane composition.
Fish o0il n-3 diets are known to have anti-inflammatory
effects, provide cardiovascular protection, provide immune
15 modulation and augment the cytotoxic effects of chemotherapy.
Possible molecular mechanisms responsible for anticancer
activity of n-3 fatty acids have been postulated
(Hardman, E. J. Nutr. 132: 35083, 2002). These include, for
example, n-3 lipids and 1lipids derived from them through
20 metabolism induce differentiation of cancer cells; suppress NF-
KB activation and Bcl-2 expression; decrease the expression of
AP-1 and Ras; reduce cancer-associated cachexia; and alter

eicosanoid metabolism and inhibit production of PGE2.

25 Example 8: Prostate Cancer Clinical Study
Experimental design: a case-control study with 466 men
diagnosed with aggressive prostate cancer and 478-age and
ethnicity-matched controls.
Genotype analysis: nine COX-2 tag single nucleotide
30 polymorphisms (SNP) .
Results: Increasing intake of LC n-3 was strongly

associated with a decreased risk of aggressive prostate cancer
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whereas PCE3 inhibits proliferation of these particular cells
Anti-proliferative activity of EPA is associated wwth PGE3 formation in
non- smal Iwbung/esaweer (NSLC) cell line A549. PGE2 is delPCrat2610086712
arachidonic acid, a "bad fat". PGE3 is derived fromEPA, a "good fat".
Experinments were conducted to determne if diets having altered ratios of
good fats to bad fats differentially inpact the devel opnent of human | ung
cancer. Exanple 10: Conparing COX-2 expression systens in cancer The

anti tunorefdicamoiof. specl ficakky tespulatesh fish ovdn dietsngmas stddi ed in
human | ung cancer A549 xenograft (over egressi on of COX-2) and H1299
xenogr af @ ¥dkRoP2EED X préssi By L AEPANENHPHFt £S{HE 13l i ferati on of

A549 cel |l s butoRelusiladd9 welthsy Seeakd oo er® n-Frreduct ben of nBEE2 And PGE3
in human | ung cancer A549 and H1299 cells exposed to EPA (Yang, P . et al

( g -
J . Lipi d"RéS™M2002Y . EPA ithhi BRES CORTEAREdI At nt RESPEABF PEEES™ A549

cel | ss whigheGophahh G 2 HgRekibA, HIZ9S% celdienwhbeh arecdacking ve
significant COX-2 expression. EPA also gives rise to production of the
rel ativelMPdiédsdi Rl &iRratoFy VPEESTIAN ABAOCEErEs andeto A ZYBSse éhatént in

H1299 hungnnep+shsl scelda Lurg-sances, cells. See Figure 10. PCGE2 slightly
stinulates proliferation of A549 cells, whereas PGE3 (derived fromfish oil

EPA) inhibits proliferation of these particular cells. See Figure 11.

Anti-prolifer g;{gﬁlglgcgj }(—jﬂ_og;yggga;é_@sgﬁcigksdc%é& PGE3 formation in
A549 cells. The arrows in Figuré 12 point to apoptotic dying cells, an
ef f eé? producédevatehesEurra rreasaal preebPld divgreaheer heel peerpyfound

i ncubat ' an, wibhef1 6, i EPAccThe daia alsocshow that. s gffeel.dis.due to
inhibition of COX- 2 and not COX-1. e use of the selective COX-2
i nhi bi t omrecursor lesions and invasive lung carcinoma. PGEZ promotes
proliferation and angiogenesis and prevents apoptosis of NSCLC
cells by up-regulation of BCl-2, Src, MAPK, VEGF, EGF and down-
15 regulation of BAX signaling pathways. Treatment of humans with
the selective COX-2 inhibitor celecoxib or NSAIDs augment the
anti-tumor effects of chemotherapy in patients with non-small
cell lung cancer.
PGE2 slightly stimulates proliferation of A549 cells,
20 whereas PGE3 inhibits proliferation of these particular cells
Anti-proliferative activity of EPA 1s associated with PGE3
formation in non-small lung cancer (NSLC) cell line A549. PGE?2
is derived from arachidonic acid, a “bad fat”. PGE3 is derived
from EPA, a “good fat”. Experiments were conducted to determine
25 if diets having altered ratios of good fats to bad fats

differentially impact the development of human lung cancer.

Example 10: Comparing COX-2 expression systems in cancer
The antitumor efficacy of specifically formulated fish oil
30 diets was studied in human lung cancer A549 xenograft (over
expression of COX-2) and H1299 xenograft (lack of COX-2

expression) .
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cel ecoxib, largely negates the anti-proliferative effect of EPA. See Figure
12. The anti-proliferative effect of EPA was reduced in A549 cells
transf ectwo 20i0(1380OX- 2 si RNA. That is, bl ocking the proaattiseroasei12
expression of COX-2 bl ocked the formati on of epa derge3 and thus the
anti-proliferative effect of this fish oil. See Figure 13. In sunmary,
these in vitro studi es suggest that EPA inhibits the proliferation of human
| ung cancer cells nediated through COX-2 netabolism Exanple 11: Conpari ng

effects of dikberephifish ©id produchkstExanpkessod possd bhe meehanisms of
the netabolismof Fish Ol derived PGE3 in |ung cancer are shown in Figure
14. For m&t5iidn - oP S PCEIYRTI PGE3 was studied in A54 9 cells treated with

three differentobihshi@ilodepiyedaid ogtiet sin hehaMegand a-sposiduioonef the
pr esent subz| ect matter); U timte Omega; and Carlson G|. See Figure 15,
t he conpari‘ddncetlf or FRetish t6f EPBE2Yaner PEEFT flA549 &éPid keeatet’ Mit h

di ffegentpeai | 1 ©OIPAS tE@AS WS MREEs DYy HEhHg: £qdal mmunt s @rELMJe10fs each
oil. The conparison of formation of PGEZ and PGE3 in Ab49 cells treated
wi th di f FEReht F9$R18i ICHreddttts Mels HadélBy”usichd sdivbieFe Mt Canbiiitisd

(mo/ M) of; FRAi LBnfi 8 0) | exJhe Algat efbapat 8BCY i 0f s Whok eMega, ¥sqtdie ot her
two commercial fish oils with respect to fornmation of the anti-inflanmmtory

PGE3 is apparentelseevEigutesaeinFicgipecty PREast? at e 13 elead V€ &f f ect

of Whol eMegacand.tuacconngncbdl nhksh 0bh BLoOdUCES: 1 014 Bidcr aodifigfa ion
of numan A 49 nons.rall cell lung cancer cells (top figure) and numan h! 299

nonshdl c&ld Figngeckeer cells (bottomfigure) . A 9 cells overexpress
COX-2, as nanﬁGﬁQnC§Ii§%%ﬂys %QQmﬁ@Q@@stQproliferation of AbL49 cells,

whereas PGE3 (derived from fish oil EPA) inhibits proliferation
of these particular cells. See Figure 11.
Anti-proliferative activity of EPA is associated with PGE3
15 formation in Ab549 cells. The arrows in Figure 12 point to
apoptotic dying cells, an effect produced in these human non-
small cell lung cancer cells by incubation with fish oil EPA.
The data also show that this effect is due to inhibition of COX-
2 and not COX-1. The wuse of the selective COX-2 inhibitor,
20 celecoxib, largely negates the anti-proliferative effect of EPA.
See Figure 12.

The anti-proliferative effect of EPA was reduced in A549
cells transfected with COX-2 siRNA. That 1is, Dblocking the
production and expression of COX-2 blocked the formation of epa

25 derge3 and thus the anti-proliferative effect of this fish oil.
See Figure 13.

In summary, these in vitro studies suggest that EPA
inhibits the proliferation of human lung cancer cells mediated
through COX-2 metabolism.

30
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do. P1299 cel s do not overexpress COX-2, and thus rovide a conparat ve
control for cancer cel s tha do not overexpress COX-2. Wol eMega clearly
has a norwopotoassooef f ect than tne otner two products onPChAIS2019/08@hts. | n
the bottomtigure, where the h!299 cells do not overexpress COX-2, the
three fish oils showed a simlar inhibitory effect on prol feration tne
cells. The AMD cel s over-express COX-2 which normally results m an
over - expressi on/ production of PGE2 . Wien provided wth an alterrate

sabstrate, howR¥mple Sarh: ascdipsdriQly RRAectBe bESUBLEFfGr&HOdUEsH S HAGES
ratner tnan PGE2 . This change sl ows down proliferative capacity hence the
drop m pPRAHEEStion of A 9 cells. This nore potent effect of Wol eMega s

surpri si ngandeupgxpest ed pesauses ahdctdiieasf ich w0id Konpesiitions trasted
conpri se EPA, The exact mechanismas to why Wol enega is so_nuch nore
ef f ecti v&ithaR®at 8¢ heBher Nt wbiof | SAT§einkABHN. ST"8ar 1), Bi9¥ERstl%ne

strucs ur alo feat ype cunigie tond hecihol,gedega g0aposht ix0n oc atinisbut s ramy
additional anti-tunor effect. One possibility is that that other oils in

Whol emegd’itbnegacess JibretRint 7EaRl oHBgacYiBRf s ProdhRRe : afBoAstept es@ént i n
the ot hercdnwasfik$bn Oblfsth@OIPTfeEéé}l{t &P 2R @fﬁ@ték?nahltﬂﬁ‘é@ teayef fect on
e

the gromh of the cancer c . Anot her possibility would be the relative
fracti onsagfseerPatn of¢s Kiguwste 1§moFH%rCOf¥éﬁtrla3r%1t Rér fﬁé@%ib‘i’rll itfy B¢l d be

the herbal,oidcreonponento &19.s $CELRIENBLEY %“@f@%n@rggﬁn%m%&ﬁt@o@a%te an
added inhibitory effect on the growh of the cancer cel er possible

non- 19 mi kg maee Wani shis ameivall sempiays alhagie )i Af WieteMEda' s unexpect ed

ability to inhhbi tother EaMdE ofo AL CEkl Serb nehudbags tumots aelds jthat
overexpress COX-2 . Tn one enbodi ment, the herbal and pol yunsaturated oil

conposi t itewagrdt hel gy edehfe st | &¢6h metitler PFABI B € s VERe frdswt Ay ofuscianscer
cell's when s thgrapgidigal | yugfdectige goge sis adgynigteredyto an gninal .

Tn one enbodi nent
potency of WholeMega vs the other two commercial fish oils with

15 respect to formation of the anti-inflammatory PGE3 is apparent.

See Figure 16.

Figure 17 illustrates the relative effect of WholeMega and
two commercial fish oil products to inhibit proliferation of
human Ab49 nonsmall c¢ell lung cancer cells (top figure) and

20 human H1299 nonsmall c¢ell lung cancer c¢ells (bottom figure).
A549 cells overexpress C0OX-2, as many cancer cells are known to
do. HI299 cells do not overexpress COX-2, and thus provide a
comparative control for cancer cells that do not overexpress
COX-2. WholeMega clearly has a more potent effect than the
25 other two products on the 2549 c¢ells. In the bottom figure,
where the H1299 cells do not overexpress COX-Z2, the three fish
0lls showed a similar inhibitory effect on proliferation the
cells. The Ab549 cells over-express COX-2 which normally results
in an over-expression/production of PGE2. When provided with an
30 alternate substrate, Thowever, such as fish o1l EPA, the
resulting product is PGE3 rather than PGEZ. This change slows
down proliferative capacity hence the drop in proliferation of

A549 cells. This more potent effect of WholeMega is surprising
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t he herbal and pol yunsaturated oil conposition of the present subject
matter inhibits the gromh of cancer cells which overexpress COX-2. The
ef fect ofwOlp®e138%08h oi|l products on alterations of COXpamaSk@¥operihways,
the effect of these three fish oils on the protein expression of COX-2,
5-LOX and 12-LOX in A549 cells was exam ned. A s shown in Figure 18, the
expression of 12-LOX was slightly reduced by 20% and 15%in A549 cells
treated with Utinmte Orega and Wol eMega (1000 ug/ m) , respectively.

COX- 2 NOrandr L% :e0t-eln 1RXpMessi-an wereenoti &l tef edcbip Mok D rgeldsstebhe
ef fect of Wol el\/E%a U ti mateOrega, and Carlson Super fish oil products on
expr essi GIPSF L EEXZ R 5. TRRd FAUTORE AId AR /F5AKEC | KERUMBALABA9 | dRg “Cancer

cell's. Celds (dore 196jcivere athoved rto wakt agthavern ght 180 itsheudibssue
culture plate and werethen treated for 24 hr with different concentrations
of fish dilEsricel P& Wed¥" tHEN Hrardestal, f¢35e® and W Re tpr bRei Mreb@iessi on

vere slet elgxoned: by, WeshernoBlod t Lag a@;mivqléﬂall fired -Byndensidremet r y.onkhe
data in Fig. 18 indicate that \Wol el\/E?a did not inhibit the expression of

COX-2, o 5SLOX'ahd had SRRy o 'sifal PERRRI Bilthisonibf "TRICORIEXpFEs¥IoR. I n
contrast,.\¥al.eMega {00, ug/Jrh))i nhhbi ted (I%Mpvl&%ht%% and PAKL: o

expression. A simlar degree of inhibition was observed in the |evel of
phosphorﬂ #e@ ARt FATAGAY Rl 1% 't edlEd\WPeh CAPILSORCSY 1§ 51PGH 197 B not

in total AlhcnNoSuche effect - wasiobsenvednin A349icells, trgatedyw the
U timte Orega. Expression of Akt and phosphoryl ation of Akt was neasured

in c&l|s orleatEdd WeRtidreecli fFEEFRHT $i5h 67 | O odiREET -OneetofatHeer

mechani sy, eSS bly @associal edwithyant j: proliferative actb(vaﬂtyv%aomaga 3
fatty acids is inhibition of total Akt and phosphoryl ation of Akt. The

ef fect ofanche@hreeeddrsh gidntpriddtet snormdsiest einiifbavers 6f TARE and thakt
wer e nea§H£QQhaso% the cancer cells. Other ©possible non-limiting

mechanisms may aliso play a role in WholeMega’s unexpected
15 ability to inhibit the growth of fumor cells, including tumor
cells that overexpress C0X-2. In one embodiment, the herbal and
polyunsaturated o1l composition o¢f the present subject matter
inhibits the growth of cancer cells when a therapeutically
effective dose is administered to an animal. In one embodiment,
20 the herbal and polyunsaturated oil composition of the present
subject matter inhibits the growth of cancer cells which

overexpress COX-2.

The effect of three fish o0il products on alterations of COX
and LOX pathways, the effect of these three fish oils on the
25 protein expression of COX-2, 5-LOX and 12-LOX in A549 cells was
examined. As shown in Figure 18, the expression of 12-1LOX was
slightly reduced by 20% and 15% in Ab549 cells treated with
Ultimate Omega and WholeMega (1000 ug/ml), respectively. COX-2

nor 5-LOX protein expression were not altered in A549 cells.
30 The effect of WholeMega, UltimateOmega, and Carlson Super
fish o0il products on expression of COX-2, 5- and 12-L0OXs and
Akt/pAkt in human A549 lung cancer cells. Cells (1 x 106) were

allowed to attach overnight to the tissue culture plate and were
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potential nol ecul ar mechani smresponsible in-part for fish oil induced cell
growm h inhibition in human |lung cancer cells. As indicated in Fig. 18 (A
and B ) ,woOheidBs®k of total Akt was reduced by 30% in Prhe/UA2M003¢et | s
treated with Whol eMega. Additionally, Wol eMega al so inhibited the
phosphoryl ati on of Akt as evidenced by reduced expression of pAkt (decrease
of 32% in A549 cells. This inhibitory effect was concentrati on dependent.
In contrast, Carlson Super fish oil only inhibited the phosphorylation of

Akt, but vreh totadtefktcdFige 18_Gith Noicharges ddhRintheribkt of pAkdh
Ievel S were observed incells treated with simlar_ anpunts of Nordic
Nat ur al ' €15t n&te lenegaredatdRot "R ThESE HatF Suggest RIRHEeLn

i nhi bi ti et sAkbn pat Anays: Gauhdabgy aw@éliféﬁ@]alf&%h@@l shur gspenst ke dyor
Whol eMega’ s anti-proliferative actl vity r@fﬁe 12: Expression of

| nf | ammatEyLEeRasTY n Ragv F’Fé*é?oﬁﬁag%gcelji% ¢ it Wislehsga. id

further descrihediew Wl eMega smay aff eedxinf lamatosy pag hways onti he sef f ect
of Whol eMega on i nfl ammat or %t oki nes and genes associated with

i nf | ammatSTer lwals felariAgd AR G dray dhafyRes dnd YeateMa9se PCR

Briefly, @ell suyefi8 pmtlﬁgil% 1095 phatgs and ireabed: f Q24 M th
Whol eMega (250-500 ug/m) in serumfree conditions. RNA was extracted from

the cel | Sildilag stemds doFr i POl RATERt r6gen)OH6FI6R neh mahef acttre of

i nstructigps,nBMNN yas: t Agp rieverses t panseriched usi nga %éqqrs%%v kptdifh |
First-Strand Sy hesis Kit. The cDNA generated was prepared % use of a

Tagméh Ufiler PAIE PCR NEsteraM RKEApPPi €dCBi @§§%@érﬁﬁé}s ol;a?rﬁ@q det ASEGQul )

was | oaded At 9 - gachy Weldy eficthgcd m;&%jgnatl on Array Mcro Fluidic Card
(Applied Biosystens) , centrifuged an hen seal ed. Software for the

| nfl ammat i on Arpayswes doinfbadedd ortespiver VI00 OHT FastktResds MiarerPCR
SySten](%pr%QQSB£9é¥§é&”W§th fEQ%ecaﬁgf¥@§ﬂlqg@%do%@dproducts. One of

the mechanisms possibly associated with anti-proliferative
15 activity of omega-3 fatty acids 1is inhibition of total Akt and
phosphorylation of Akt. The effect of the three fish o0il
products on protein levels of Akt and pAkt were measured as a
potential molecular mechanism responsible in-part for fish oil
induced cell growth inhibition in human lung cancer cells. As
20 indicated in Fig. 18 (A and B), the level of total Akt was
reduced Dby 30% 1in the Ab549 cells treated with WholeMega.
Additionally, WholeMega also inhibited the phosphorylation of
Akt as evidenced by reduced expression of pAkt (decrease of 32%)
in A549 cells. This inhibitory effect was concentration
25 dependent. In contrast, Carlson Super fish o0il only inhibited
the phosphorylation of Akt, but not total Akt (Fig. 18 C). No
changes 1n either Akt or pAkt levels were observed in cells
treated with similar amounts of Nordic Natural's Ultimate Omega
(data not shown). These data suggest that inhibition of Akt
30 pathways could be a partial mechanism responsible for

WholeMega’s anti-proliferative activity.
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Ct values were evaluated as correlates to the relative |evel of gene
expression. As shown in Figure 19, anong 95 inflanmati on associ ated genes
tested, awDameszdn genes were down-regul ated with stromgedats2émiesdyiizi on of
annexin Al . The expression of genes responsible for catabolizing the
pro-inflammatory product |eukotriene LTB 4, nanely LTA 4 hydrol ase, was

al so reduced conpared to that of the control group. This is consistent with
reduction in enzynme product LTB 4 in A54 9 cells treated with Whol eMega
(500 ug/ M) . E&eRESe assDCi atLskadstibneX prEeS Tn@lakha 66FPt WHde s €GPt RAW

MAPKi nase and vascul ar. adhesi on were al so down-regul ated nore than 20%
conpar ed TaGTCRERIBT it dFeadet ot I "RSmeIaTo confirm whet her simil ar

changes occur tbn rarsepar akecrBss OpBAYJRnbi Kige §£| hal i Berc RAW el drsnaveyre used.
Cells were treated as previously described and rat inflamratory gene array

(Appl i ed FBIFG¥GEE ent e anaf §SlesO el Pt formed. 1 LeBRpaP TS oRY RO iTFS &mtat ory

assocs at egeneexpressi @y i hunerk NSELEnAS4AS eabhsned hey Mstl affected
genes in RAWcells treated with Wol eMega were those associated with

phosphol i§5&s¢ aeeivPey.arrhesedmrdRPyFaRf eck e igehes By sWisFeNeE G Fot h

A549 and jRawrcebl scyer enAnnexi Nt A3, tNAPKInase, wphesphRliiciase AandsGo.
These dat a su%;gest t hat Whol eMega has the ability to down-regul ate a series
i

of | npor tWHEL) nfimanPRE o T8Ss R tidd Ogénes | dF ngt€arbed i dHnemA the

hydr ol ase.J1hgukat hieBea 5y esiiS1A349 v celd$dn) Md1agennachhyat&d protein

ki nase (MAPK; cell "proliferation) , and vascular cell adhesion nolecule
(VQAN@ 1 Ypsa&reeriosur f aceRfPycopPot éPANwhireiehas™ beettdmpifcatéd™on the
etiol ogy of,-malLigpant rdi sease. sH QW es P ehaws dihe rasul Lsgof (inflanmtion
gene array expression in human non-small cell |ung cancer A54§ cells
treated widtsh WaebarasgabyThese dgenes thaimaier &nigdueed REH e¥sstdman Moo with

mno'e”EQQA55§§EHE@EOQ§§téHQMP iﬁntgﬁi&&gkfkﬁﬂﬁéi) was loaded into each

well of the Inflammation Array Micro Fluidic Card (Applied

15 Biosystems), centrifuged and then sealed. Software for the

Inflammation Array was downloaded onto the 7900 HT Fast Real-

Time PCR System (Applied Biosystems). The card was loaded and

Ct values were evaluated as correlates to the relative level of

gene expression. As shown in Figure 19, among 95 inflammation

20 associated genes tested, all annexin genes were down-regulated
with strongest inhibition of annexin Al.

The expression of genes responsible for catabolizing the

pro-inflammatory product leukotriene LTB,, namely LTA, hydrolase,

was also reduced compared to that of the control group. This is

25 consistent with reduction in enzyme product LTB,; in Ab549 cells
treated with WholeMega (500 wug/ml). Genes associated with
expression of serotonin receptor, MAPKinase and vascular

adhesion were also down-regulated more than 20% compared to that
of untreated control cells. To confirm whether similar changes
30 occur 1n a separate macrophage-like cell line, RAW cells were
used. Cells were treated as previously described and rat
inflammatory gene array (Applied Biosystems) analyses was

performed. In comparison to inflammatory associated gene
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whil e those that were reduced to an even greater extent (between 20 to 50 %
) are shown in the bottomfigure. In one enbodi nent, conpositions of the
present swbj2enw13smeter nay be used to inhibit expressi orCofUSat10/0asist one
receptor or enzyne selected fromthe group consisting of Androgenic Surface
beta-2 Receptor (ADBR2), Annaxin A 1 (ANXAl), Serotonin Receptor 3 (HTR3),
Leukotriene A-4 hydrol ase (LTA4H) , Mtogen Activated protein kinase 8
(MAPK8), Vascul ar cell adhesion nolecule 1 (VCAM ), Annexin A3, Annexin A5,

Bet a- 2- mGiegkabuhi tn Biedykistiia neseptor 8l ,tHaaheisumehanned dedagenal pha
| D subunit, Calciumchannel beta 4 subunit, CD40 antigen (TNF receptor

super f anif®) S}t eGrPAtaf pia th | "RHSRGPn Bta FROSRalATRCEPRSB pllddma

(Fl et cherpHoaghel ) pdse Nuclaak f@%or:omomppaaf@c,teghgéabglbvpamﬁzewar up I B
(pancreas), phospﬂoll ase C é/

elta 1 , tunor necrosis factordé i gand)
super f amiy Rofber 2938, aRd gR§EeradHehyd&rs: pRoSEKafe %@%ﬁ“«fsg@' I'n
anot her %@@h@@ﬂﬁas&m td.ong @t hLhea PEesRM: %%Qlteﬁhoﬂ@ﬂﬁé&{ Ry the used
to inhibit expression of at |east one receptor or enzyne selected fromthe

group corfdiiditiigofo ARGIBgERTEl Bt f dceSPete: 2 ORecEPR VT AADBRRS Lamfiteeiin A 1
(ANXAl) , Seretapbld ReceptOlc1diHERILuko ekt rﬁﬁﬁﬁ/d%oéag¥dr9é@]§&r(ﬂe%4m ,

Mt ogen Activated protein kinase 8 (MAPK8), and Vascul ar cell adhesion

mol ecul e SYNEVEARE) A5Eh acklithefitassdiarsitatphePretetn olﬁlré%&ﬁ edEiHr of

the at |east Qne1ieceRt 05n)0r SNZWR S heduged Jhhem aboyt1 3% 1o akout 20%
In yet another embodi nent, the level of expression of the at |east one

recep? or 1or sertAjre SU§fﬁ§ﬁu@éﬂCW<é?cel4nea@th bbat Re%% shRhlEs-Sbrirexawpl e by

about 20%:ti018B9ul £ 30 Jr-Qur 8:20.shows the results of inflammtion gene
array expression in RAWcells treated with Wol eMega (250 and 500 ug/nl) as

conpared to uRtgeseedcorteot s th¥heraesitgnat onnfpdenbries 9ankevelraof
eXpreSS'%&pE%ggggg DM1WQh%thaHOgD&RQH@ %%ll lung cancer Ab549 cells

treated with Wholemega. Those genes that were reduced by less
15 than 20% with Wholemega treatment are shown in the top figure
while those that were reduced to an even greater extent (between
20 to 50 %) are shown in the bottom figure. In one embodiment,
compositions of the present subject matter may be used to
inhibit expression of at least one receptor or enzyme selected
20 from the group consisting of Androgenic Surface beta-2 Receptor
(ADBR2), Annaxin A 1 (ANXAl), Serotonin Receptor 3 (HTR3),
Leukotriene A-4 hydrolase (LTA4H), Mitogen Activated protein
kinase 8 (MAPK8), Vascular cell adhesion molecule 1 (VCAM1),
Annexin A3, Annexin Ab, Beta-2-microglobulin, Bradykinin
25 receptor Bl, Calcium channel L type alpha 1D subunit, Calcium
channel beta 4 subunit, CD40 antigen (TINF receptor superfamily),
Integrin alpha L, integrin beta 1, kallikrein B plasma (Fletcher
factor)l, Nuclear factor of kappa B, phospholipaseA2 group IB

(pancreas), phospholipase C delta 1, tumor necrosis factor
30 (ligand) superfamily member 13b, and glyceraldehyde-3-phosphate
dehydrogenase. In another embodiment, compositions of the

present subject matter may be used to inhibit expression of at

least one receptor or enzyme selected from the group consisting
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Whol eMega. The expression of receptor or enzynes associated with COX and
5-LOX as wel |l as phospholipase in RAWcells were reduced in conparison to

t hat of uworesvesboecontrol cells. These data indicate thaCcTiseoéientgazfi sh
oil is unexpectedly superior to two other cormmercially available fish oil
products, U timteOrega and Carl son Super Fish oil, as evidenced by (1) the
stronger anti-proliferative activity; (2) ability to form
anti-proliferative lipid nediator, PGE3 and LTB 5 in both hunman NSCLC A549

and rat necropbagseRaw eakksce andkta3) | Rbbdyidon (abshot h Akihecand Akt
proteins in A549 cells. This is particularly interesting because the

rel ati ve GhE§al 8 PEFPYORET RYFTIGH riat iFOHS ) i n BAHEPERERRE at e | REST SR t hat
in Uti mier@aega ando&as | somSipels FissBreih. Theagat ag suggesis)t,hatarat

| east one uni que conponent to Wol enega and which are in refined

conposi t ‘GRS et h‘ég}p)ﬂr eSERES3aB) Bt Hrat'tcer Ly Veht)ri but 1t 02t Wit cancer
activity QfoWhabeMegane | eRNe cemhedi-aBdton tdd SRt dreashsengndint U tor
conponent in conpositions of the present subject matter responsible for

t hese unpfediP€iBa ef f BRACStay 18 skPekt ed ¥ T e 2§roupleon’t stididieat

fatty acig$oqeRahi natihonsafe f aft )éﬁg%%iorh%ﬂ)aéhec%?pr@%% SenOthereion-fatty

aci d nonherbal conponents, and conbi nations thereof. Additionally, the

i nf | anmatiforf ErRay 18aradreRd Hey alensirsttr #0UEh&0ant PUFhf R anhRi GT5ATHAE Vi ty

of conposit i:@RS+ 0504 he, RIRSENEesubj ect matter as evidenced by inhibition of
a broad range genes associated with inflammation. In one enbodi nent,

conpd8itions of the present subject matter may be used to inhibit

expression of paby,leasly ane,Lecept or.af1 €0z sgkected fyomihe anaup
consi sting of alpha- 2-macrogl obulin, adrenergic receptor béeta 2 , annexin

A3, aci diccpriebesenmalinphioshhepr 68 eitrcPORdcystel nfholdisost r iere redeptlor 1
hydroxyprstagl andin, dehydr egenaseclpeq NLSLAMNE resePt Qs tiation (*)

denotes a level of expression reduced by more than 20% due to
15 WholeMega. The expression of receptor or enzymes associated with
COX and 5-LOX as well as phospholipase in RAW cells were reduced

in comparison to that of untreated control cells.
These data indicate that WholeMega fish oil is unexpectedly
superior to two other commercially available fish oil products,
20 UltimateOmega and Carlson Super Fish o0il, as evidenced by (1)
the stronger anti-proliferative activity; (2) ability to form
anti-proliferative lipid mediator, PGE; and LTBs in both human
NSCLC A549 and rat macrophage Raw cells; and (3) inhibition of
both Akt and pAkt proteins in A549 cells. This is particularly
25 interesting because the relative omega-3 fatty acid
concentrations in Wholemega are less than that in Ultimate Omega
and Carlson Super Fish o0il. The data suggest that at least one
unique component to Wholemega and which are in refined
compositions of the present subject matter may contribute to the
30 anticancer activity of WholeMega. In one embodiment, this at
least one wunique component 1in compositions of the present
subject matter responsible for these unpredicted effects may be

selected from the group consisting of fatty acids, combinations
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intercellular adhesion nolecule 1 , interleukin 1 receptor, |eukotriene B 4
receptor, mtogen activated protein kinase 3 , phospholipase A2 group V ,
phosphol iwaselod3kmea 2 , phospholipase C delta 1 , phosphdltisp@asaesciyamma 2
, prostaglandin E receptor 3 , prostaglandi n-endoperoxi de synthase 1 , and
caspase 1 . In a preferred enbodi nent, conpositions of the present subject
matter may be used to inhibit expression of at |east one receptor or enzyne
sel ected fromthe group consisting of al pha-2- nacrogl obulin, adrenergic

receptor dretaaty aeidsc nebpsomabnpbasphopr eteéd ROn-hhstamapedr egeptor H
2 , intercellular adhesion nolecule 1 ,andngrosta | andin E receptor 3 . In
anot her &FBEAINEIPEPeRERTs BREf &PFRITRRbYY neRt e o ST hor@aldy  t hie or

nore, or ifUbnREtI®BRe Qfrdfe resept ormirandior efryms-have andevelnwaf-
expression that is reduced by at least 20% In a further enbodi nent, the

| evel of @XPPBEESIORY ofCLhB1AY |9astOBfRe re8pt Rt oF"BnAAfERS rBtiGsEd from

about 5 3%i,@ rtabout s 20%; ddh ket Bpothelienhed neat , 5 t he d-evela0fe exprrssi on
of the at |east one receptor or enzyne is reduced by nore than
20% Ref erd@feEsaThe ot owifdg"Ptérat ure references are believed to useful

to an under st apdifg: Ofem%B@irQ&@@,e_mco%nﬁQisE@ior@t er e thgccantexiydfedits
place in the relevant art. Ctation here is not to be construed as an
asserti ofaG-eadnasi &F t Ratdarfy r éfereRte TIHESSLS netler ivdl teast one

pat ent abild ey t8f bhecpresentc SibiLCts Rl tek. ABPLI €8RLSsWM ] P aP]IHY
di sclose information material to patentability in an Information scl osure

St at érent’TRRECG SRR e of 2 BRI THEFerERERPS ReFeby, | ALY dted AN ditei r
entiret y-rﬁaoso%mg@hoﬁghoﬁwtéggaw{al cyfefhyr (1992 Achivaldeniot 1,

transcription factor Kappa B is suppressed by curcunin
(di f er ul dWdrerlnne} t{Emcact edphydrogeBipsk. Chemhistawone 24995ptor H2Z,

intercellular adhesion molecule 1, interleukin 1 receptor,
leukotriene B4 receptor, mitogen activated protein kinase 3,
15 phospholipase A2 group V, phospholipase C beta 2, phospholipase
C delta 1, phospholipase C gamma 2, prostaglandin E receptor 3,
prostaglandin-endoperoxide synthase 1, and caspase 1. In a
preferred embodiment, compositions of the present subject matter
may be used to inhibit expression of at least one receptor or
20 enzyme selected from the group consisting of alpha-2-
macroglobulin, adrenergic receptor beta 2, acidic ribosomal
phosphoprotein PO, histamine receptor H 2, intercellular
adhesion molecule 1, and prostaglandin E receptor 3. In another
embodiment of this preferred embodiment, two or more, or three
25 or more, or four or more of the receptors and/or enzymes have a
level of expression that 1s reduced by at least 20%. In a
further embodiment, the level of expression of the at least one
receptor or enzyme is reduced from about 3% to about 20%. In
yet another embodiment, the level of expression of the at least

30 one receptor or enzyme is reduced by more than 20%.
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i ncl uded Si%hi n4the’ %%405159 of the fol | ow ng clains. WE CLAIM 1 . A

therapeutic cgBPOShié@EUGONY.i SinAYA8gSHRET Cra tH .Cal208%h I a6t 14SCHa@for-
rosemary, a supercritical extract of oregano, and a pol yunsaturated oil. 2

The corﬁ?@?ﬁﬁ on GFLEVAFHT |, WRAVETRt he polYyUnraat ur at&ansfPriat 94 mon

oi l. £ Q&@BE@;S_MI omn%s&in&l Mdiogameriel mddhend@idi@ 0k rasemm L SCE:
oregano CE is about 2:1. 4 . The conposition of claim1 , wherein the

rati o of GGoseralyeSEEReoredaio SEE 10° pol yunsaturated oi |l ranges from1:5

to 1:2000. 5 37Thergeiposity on efijghai myl c&@rlkygggwg@outBOBl t @bt %
rosemary SCE, about 0.1 to 1 wt%oregano SCE, and 97 to 99 % of

pol yunsatItijreéttéélﬁﬂlQﬁ Pbt &l Wi gPipeiec elitatof S¢ e tdoivpa'siitiigRite NFThe
conposi tl%%p@f i1 2Dk GOAPN h8LRGE aRQUL 221 BTs T 08 8RN GE, SAbolh 11 i
or egano S and pol yunsaturated oil ranging from 100 ng to 2000 .
its role in down-regulation of NF-kappaB-mediated gene
expression and up-regulation of apoptosis. J. Biol. Chem, 279,

15096-15104.

The present subject matter being thus described, it will be
obvious that the same may be modified or wvaried in many ways.
15 Such modifications and variations are not to be regarded as a
departure from the spirit and scope of the present subject

matter and all such modifications and variations are intended to

be included within the scope of the following claims.
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7 . The conposition of claim1l conprising about 2 ng rosemary SCE, about 1
nmg oregano SCE, and sal non oil ranging fromabout 500 ng to about 1000 ng

8 . A netwoaofoor3seoreati ng a cell proliferation di sorder PCh/ts2018/086Tat
conprising adm nistering a therapeutically effective anount of the
conposition according to clainms 1 to 7 to an animal in need thereof.9 . The
met hod of claim8 , wherein the cell proliferation disorder is prostate
cancer cell, breast cancer, |ung cancer, colon cancer, or a conbi nation

t her eof . w0 crAh®g: nethod of claim8 , wherein the cell proliferation

di sorder involves an aberrant eicosanoid netabolic process associated with
cellular transformation to cancer, cancer cell proliferation, cancer cel

nmetastasis, cancex celdrabBVASEVeRRSSsi€antercmelhsigulat edpangt ageneasi s,
cancer cell-nndulated apopt osi s suppression, or a conbination thereof; and

wher ei n é&ﬁﬁﬁ?§tr§??bn05fIpﬁémééﬁpoélFPBﬁrFﬁh?%ﬁ%% it 3 10 TorRF e

aberrant gicasapoi ghdmtakeldscoprocess associ ated with cellul ar
transformation to cancer, cancer cell proliferation, cancer cel

net astasi s, cancer cell |nvasiveness cancer cel |l nodul at ed angi ogenesi s,

cancer cel | - mpgul ated- ARLiQIbs SUPRLESSI ON wheirJemT%en@Bmggn@ét@aaée@ 10,
wherein the adm ni stration of the conp05|t|on inhibits either an eicosanoid

oxygenas&igr IRFsakBactilvity. 12. The nmethod of claim 10, wherein the

adm ni stration of the conposition inhibits both expression of total Akt and
phos%?orylatlon of Akt. 13. The method of claim8 , wherein the animal is
huma®! 14. A ﬁeth%@efdﬂmaé@ﬁéa§ﬁngoﬁhéﬂéﬁﬁUnﬂrofW@ﬁﬁQHﬂ Lbhe serfup of

chol est erQlsenQt ySee#M Gholesterot LRl -an ani mal in need

4. The composition of c¢laim 1, wherein the ratio of
rosemary SCE:oregano SCE to polyunsaturated oil ranges from 1:5

15 to 1:2000.

5. The composition of claim 1 comprising about 0.1 to 1
wt% rosemary SCE, about 0.1 to 1 wt% oregano SCE, and 97 to 99.8

wt% of polyunsaturated oil of total weight percent of the

20 composition.

6. The composition of <c¢laim 1 comprising about 2 mg
rosemary SCE, about 1 mg oregano SCE, and polyunsaturated oil

ranging from 100 mg to 2000 mg.

25
7. The composition of c¢laim 1 comprising about 2 mg
rosemary SCE, about 1 mg oregano SCE, and salmon o0il ranging
from about 500 mg to about 1000 mg.
30 8. A method for treating a cell proliferation disorder in

an animal, comprising administering a therapeutically effective
amount of the composition according to c¢laims 1 to 7 to an

animal in need thereof.
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t hereof, conprising admnistering to the animal a conposition according to
clains 1 to 7 at least 2 g per day for at |east three days; and wherein
serum LDIwOeorogizas®s by at | east 5% (e.g. 10% or 13%, seramiushabasdre? ol
decreases by at least 5% (e.g. 8%, cholesterol/HDL decreases by at |east
5% (e.g. 7%, or a conbination thereof. 15. The nethod according to claim
14, wherein serum LDL decreases by at least 10% 16. The nethod of claim
14, wherein the animal is human. 17. A method for increasing the ratio of
good fats to bad fats in the serumof an animal in need thereof, conprising

adm ni sterlng to the animal a conposition according to clains 1 to 7 at
|l east 2 g per “day fo&ff BetH¥ht thicdd day vk e&ﬁ&i“mﬁ@?e?ﬁl%h@r?]aﬁ%m&flodlood

fats to hadokats iR tde sserdmdanche @niinalpideieasesdy atudeasine¥b,(e. g.
8% . 18. A nmethod for increasing the ratio of good fats to bad fats in cell
nenbr aneSHRTt RBRS@Furfi®ofé &RTRARABICF nFhfe€d it her eof , conpri si ng

adm ngstering to the aninmal a conposition according to clains 1 to 7 at

| east 2 g per day for at |least three days; and wherein the ratio of good

fats to bad faPs i F¢Heeldwld Herfbrddies i WiERe18elifm FALE hBrahi FRatimdr eases

by at |eagts5%ete. gnvdMes 19 E%%r@@BPOdeMrQJﬂ&Q ‘En@t‘ébélﬂ?s 18, rpherein
the ratio of good fats to bad fats increases in the cell nenbranes of

peri pher ASSBICé8acAoHoRbicIcEar UERT | §r??\sf9@“a§ér0@mtc203arﬁ%t Hod degr cell

decreasi ngchhecprelbd erafiQn %felqafﬁ%%s%}&él'ss i RRankmal ; hpa pegdddher eof
corrprl si ng adm ni ster'i ng to the animal a conposition according to clains 1

to 714t I@aser2 gc%b]r neaplEGedat ARHATAREEE  dayRRnGaid wheH eT P ted

proliferatjon.ef st hg,cancerceblsai fodihe, Animel ndecs easesy by at |east 15%e
g. 20%or 25% 21. The nethod of claim20, wherein the aninal is
hunan wherein administration of the comp051tlon inhibits at least one

of the aberrant eicosanoid metabolic process associated with
cellular transformation to cancer, cancer cell proliferation,
15 cancer cell metastasis, cancer cell invasiveness, cancer cell-
modulated angiogenesis, cancer cell-modulated apoptosis

suppression.

11. The method of c¢laim 10, wherein the administration of
20 the composition inhibits either an eicosanoid oxygenase or NF-kxB

activity.

12. The method of c¢laim 10, wherein the administration of
the composition inhibits Dboth expression of total Akt and

25 phosphorylation of Akt.
13. The method of claim 8, wherein the animal is human.

14. A method for decreasing the amount of serum LDL, serum

30 cholesterol, or serum cholesterol/HDL in an animal 1in need
thereof, comprising administering to the animal a composition
according to claims 1 to 7 at least 2 g per day for at least

three days; and wherein serum LDL decreases by at least 5% (e.g.
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22. The nethod of claim 20, wherein the cancer cells overexpress COX-2 .

23. A nmethod for decreasing the proliferation of cancer cells in an ani mal
in need twWenrewfi3s®onpri sing adm nistering to the ani mal PATASAQOABETIDN
according to clainms 1 to 7 at least 2 g per day for at |east three days;
and inhibiting expression by at |east 20% of at |east one receptor or
enzyne selected fromthe group consisting of Androgenic Surface beta-2
Receptor (ADBR2), Annaxin A 1 (ANXAl), Serotonin Receptor 3 (HTR3) |,
Leukotri eme A4 hydr,ol aseud Ldihi)s te rvh t @@@meé\géévayedtpu@ta@itn ki n@segy .8

( MAPKS8) , Vascul ar cell 9he5| on nolecule 1 (VCAM), pha- 2- macrogl obul i n,
adr ener gi%¢ ) re PGP TREP Y PP ARFTRISES HOs oMl l%‘ﬁ%"sp%pr(@t‘ér n’PO; RFstani ne
receptor dmdinathbereeldddrar adhesion nolecule 1 , and prostaglandin E
receptor 3 . 24. The nethod of claim 23, wherein the nunber of receptors or
enzymes |nh| bited by at | east 20% are selected fromthe group 2, 3, 4 5
, 6,57, 8,19, 4k Adinéndadoranuh the tesent aus GhceBZY MBS ahe 138l ect ed
fromthe roup consisting of Androgenic Surface bet a- 2 Recept or ( ADBR2),
Annaxi n ACETCANKAIYY Fer'stéi AlReceptor 3 (HTR3) , Leukotriene A-4

hydrol ase (LTA4H) , Mtogen Activated protein kinase 8 (MAPK8), Vascul ar

cell adhesion nolecule 1 (VCAM ), al pha-2-macroglobulin, adrenergic
receptor betal®-, Hed diethidohedofbd iPhidsphErete RiPG NIt i RETfécept or H
2 , intercellular adhesion nolecule 1, and prostaglandin E receptor 3 .25.

A nethod for inhibiting the oxidation of a polyunsaturated oil conprising
obt alhi ng an &i’l &oRpERe? nfopol e iicatiés fratticand addiondas te kgid an

her bal C%%S' i onpeonri g ngr anpextfact of nr ozenmryh Oido And.ap, exdiract of
or egano ol
J administering to the animal a composition according to claims 1

to 7 at least 2 g per day for at least three days; and wherein
the ratio of good fats to bad fats in the serum in the animal

15 increases by at least 5% (e.g. 8%).

18. A method for increasing the ratio of good fats to bad
fats in cell membranes in the serum of an animal 1in need
thereof, comprising administering to the animal a composition

20 according to claims 1 to 7 at least 2 g per day for at least
three days; and wherein the ratio of good fats to bad fats in
the cell membranes in the serum in the animal increases by at

least 5% (e.g. 8%).

25 19. The method according to claim 18, wherein the ratio of
good fats to bad fats increases 1in the c¢cell membranes of

peripheral blood mononuclear cells in the serum.

20. A method for decreasing the proliferation of cancer

30 cells in an animal in need thereof, comprising administering to
the animal a composition according to claims 1 to 7 at least 2 g

per day for at least three days; and wherein the proliferation

of the cancer cells in the animal decreases by at least 15%
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26. The nethod of claim 25, wherein the extract of rosemary oil is present

at a concentration ranging fromO0.1%to 0.3% by weight of oil

and extract

of oregarm¥Oanio/i3goopr esent at a concentration rangi ng fr eerS8m0w0s6702 3% by
wei ght of oil. 27. The nmethod of claim?25, wherein the extract of rosemary
oil and the extract of oregano oil is present at a ratio ranging from
to 3:1. 28. The nethod of claim?25, wherein after adding the extract of
rosemary oil and the extract of oregano oil, the oxidation protection
is at | east.gdoubbegr 28) The nethod of claim?25, wherein the extract of
rosemary oil is SCE rosemary and the extract of oregano oil is SCE oregano.
30. The nethod of claim25, wherein the herbal conposition consists
essentially obian exd racthoRf ok0sesdf yV2®i lwhe@BiBXthacinofal0rne0a00a01 |,
suitable carrier.
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22. The nethod of c¢laim 20, wherein the cancer cells

overexpress COX-2.

23. A method for decreasing the proliferation of cancer
cells in an animal in need thereof, comprising

administering to the animal a composition according to
claims 1 to 7 at least 2 g per day for at least three days; and

inhibiting expression by at least 20% of at least one
receptor or enzyme selected from the group consisting of
Androgenic Surface beta-2 Receptor (ADBRZ2), Annaxin A 1 (ANXAl),
Serotonin Receptor 3 (HTR3), Leukotriene A-4 hydrolase (LTA4H),
Mitogen Activated protein kinase 8 (MAPK8), Vascular cell
adhesion molecule 1 (VCAM1), alpha-2-macroglobulin, adrenergic
receptor beta 2, acidic ribosomal phosphoprotein PO, histamine
receptor H 2, intercellular adhesion molecule 1, and

prostaglandin E receptor 3.

24. The method of claim 23, wherein the number of
receptors or enzymes inhibited by at least 20% are selected from
the group 2, 3, 4, 5, ¢, 7, 8, 9, 10, 11, and 12, and the
receptors or enzymes are selected from the group consisting of
Androgenic Surface beta-2 Receptor (ADBRZ2), Annaxin A 1 (ANXAl),
Serotonin Receptor 3 (HTR3), Leukotriene A-4 hydrolase (LTA4H),
Mitogen Activated protein kinase 8 (MAPK8), Vascular cell
adhesion molecule 1 (VCAM1), alpha-2-macroglobulin, adrenergic
receptor beta 2, acidic ribosomal phosphoprotein PO, histamine
receptor H 2, intercellular adhesion molecule 1, and

prostaglandin E receptor 3.
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25. A method for inhibiting the oxidation of a
polyunsaturated oil comprising

obtaining an o0il comprising polyunsaturated fat; and

adding to the o0il an herbal composition comprising an

extract of rosemary o0il and an extract of oregano oil.

26. The method of c¢laim 25, wherein the extract of
rosemary oil is present at a concentration ranging from 0.1% to
0.3% by weight of o0il, and extract of oregano o0il is present at

a concentration ranging from 0.1% to 0.3% by weight of oil.

27. The method of c¢laim 25, wherein the extract of
rosemary oil and the extract of oregano o0il is present at a

ratio ranging from 1:1 to 3:1.

28. The method of c¢laim 25, wherein after adding the
extract of rosemary o0il and the extract of oregano oil, the

oxidation protection value is at least doubled.

29. The method of c¢laim 25, wherein the extract of
rosemary ©0il is SCE rosemary and the extract of oregano oil is

SCE oregano.
30. The method of claim 25, wherein the herbal composition

consists essentially of an extract of rosemary oil, an extract

of oregano o0il, and a suitable carrier.
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