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Further, tocotrienols are believed to be useful in the treatment of cardiovascular disease and cancer
paricular, have Bl MeHias oS BRIoE 66 T CERAIGR! ShtLeats SRRy (SRR ot .
1995), andn inth{éig3-&5 apoptosis of breast cancer cells (Yu, W. et at, 1999). Tocols, which includes
tocopherols and tocotrienols, have several sources, including
Sylvester, P. and A. Theriault (2003). "Role of Tocotrienols in the Prevention of
Cardiovascular Disease and Breast Cancer.” Current Topics in Nutraceutical Research 1(2):
121-136.
15
Szwergold, B., et al. (2003). "Iniracellular nonenzymatic glycation of hemoglobin in
human erythrocytes is controlied by enzymatic deglycation mechanisms." Diabetes
52(Suppl. 1): A190 extended abstract. 815P. |

20  Tam, B. {1992). "Antitumor Effects of Palm Carotenes and Tocotrienols in HIRS/J Hairless
Female Mice." Nutrition Research 12: §163-S173.

Theriault, A., et al ( 1999). "Tocotrienol: A Review of its Therapeutic Potential.” Clinical
Biochemistry 32(July): 309-319.

25
Tomeo, A., et al. (1995). "Antioxidant Effects of Tocolienols in Patients with
Hyperlipidemia and Carotid Stenosis." Lipids 30: 1179-1183.

Traber, M., et al. (1997). "Diet-derived and topically applied tocotrienols accumulaie in
30  skin and protect the tissue against ultraviolet light-induced oxidative stress.” Asia Pacific J.
Clin. Nutri. 6: 63-67.



several vegetable oils, such as rice bran, soybean, corn and palm. However, each source of
tocotrienols and tocopherols generally contains more than a single tocol homolog. For example, palm
oil and rice bran oil generally include both tocotrienois and tocopherols. 20 Further, alpha-tocopherol
has been reported to attenuate certain effects of tocotrienols, such as the cholesterol-suppressive
activity of gamma-tocotrienol (Qureshi, A., et at, supra.). In addition, because of their structural
similarity, tocotrienols and tocopherols can be difficult to separate. Tocotrienols (including delta- and
gamma—tocotrie‘[nqzl'g) alOld %frﬁny@&ﬁ n,i,9|s %]%ve been 25 djscovered in the seeds of Bixa oreZZana
Linn, otherwise Knowr & the ScHione tree Tt a5/ B R ahe 1 myehlg MPRETPE to
tropical Americganmig-trenenonrpebeibihdividutis opar it skmoridpgrriatatyavithin 20 of the
equator or more preferably within 15 of the equator. The seeds of Bixa oreZZana are the source of a
reddish-orange colorant, known as annatto, 30 that contains bixin and orelline, both of which are
carotenoid pigm&Ht-The e orstlid LBy Srimem s of dVeseariepondhSupmyppicationnnatto is
extracted ffom deliasRetnseatisnirnNag. aquepugaustic solution. The colorant is precipitated from the
aqueous 10 solution by addition of acid, and the precipitated colorant is removed by filtration. The oily
phase is usually separated from the aqueous solution, and discarded as a byproducts. A "byproduct
solution of Bixa'eEhemasdad-bdmmperibrP0E) d Sttt Iseroimstatais dhetioomiterisedperh Bikaorellana

seed componemts fRving: 2.8NCERH AHARALARNA BRI ArARY 3 Slopilicantly reduced from that of Bixa
orellana seeds themselves. Other common terms for byproduct solution used for commercial products

include: oil-soluble annatto color, annatto oil, annatto oleoresin, or annatto extract. Anmatto extracts
contain prédoniifiatihe tagattietellisr,geranyl Wenarioso bhsiRs a0 @48 Aale SeRbRMaN tSRRANaats of

oleoresinous materials. of which all these majar and minor 10 comp, entsgg%eoths panifigbles and
non-saponifiabIgltsa)naglrleﬁjﬁon|c?a O%ﬁalg“h%egt%%&t?ao&cg?$ r@é?%?(ﬁ%%@%ﬁéa SR %ﬁfﬁﬁﬁf&ﬂ%ﬂl

supplement, nutréasestinsl3 fudétidial food and beverage, animal ingredient and pharmaceutical, or as
an admixture with other natural extracts or nutrients. Vitamin E constitutes a class of tocochromanols

containing at least four tocopherols and at
Wailans, T., M. Bierenbanm, et al. (1999). Tocotrienols: biological and health benefits.

15 Antioxidant Status, Diet, Nutrition, and Health. A. M. Papas, CRC Press: 475-496.

Weber, C., et al. (1997). “Efficacy of Topically Applied Tocopherols and Tocotrienols in
Protection of Murine Skin from Oxidative Damage Induced by UV-Irradiation.” Free
Radical Biology and Medicine. 22: 761-769.

20
Yap, S., K. Yuen, et al. (2001). "Pharmacokinetics and bicavailability of alpha-, gamma-
and delta-tocotrienols under different food status.” J Pharm. Pharmacol. 53(1): 67-71.

Yoshida, Y., et al. (2003). "Comparative Study on the Action of Tocopherols and
25  Tocotrienols as Antioxidant:Chemical and Physical Effects." Chemistry and Physics of
Lipids 123: 63-75.

Yu, W., M. Simmons-Menchana, et al. (1999). "Induction of Apoptosis in Human Breast
Cancer Celis by Tocopherols and Tocotrienols." Nutrition and Cancer 33: 26-32.



15 least four tocotrienols. "Toco" means birth, "pheren” to bring forth, "triene" three double bonds, "or’
alcohol, and "chroman" the attached ring structure. The chroman alcohol has consistently indicated
that all E vitamers are powerful membrane-soluble antioxidants (Serbinova, E., et al., 1991; Yoshida,
Y., etal., 2003). The "triene" refers to the 3 double- bonded tail in a tocotrienol which differentiates it
from a tocouherol's saturated tail. The 20 "triene" tail (also referred to as farnesyl tail) is about a third
shorter than the saturated tail (also referred to as phytyl tail). These vitamin E tocochromanols include
the lesser abupgdant tocodienols ("diene" with two double-bonded tail) and tocomonoenols
("monoene” Wil%l?}fjié’ BBRBEMed tail). The Greek alphabets "alpha”, "beta”, "gamma” and "delta”
refer to the degThe miventitinyik snlistitstinnaitoltech (emal Sisuettia. Rmihe saasnded e antioxidant
scavenging effigj f tocotrienol (T3) is because of its .shorter famesyl tajl. The farngsylated tail
enables the toc%%é%]yo tc? r%ot\%%%\z}v{?& gﬁp%rrig(rfmrﬁo |it§/°1§%r13§ﬂ§cléﬂnr‘r?%%%¥éaarigeigs;’g?v eénﬁ 2 %’%—reater
efficiency in fre&spagifablsderpeneiifg activity (Serbinova, E. et al., 1991; Packer, L., et al., 2001). The
longer phytyl tail of the tocopherol (TI), which anchors deeply into lipid membranes, renders
tocopherol less_30 mobile and therehy making it less efficient as a scavenger than T3. The farnesol
tail is required t07ESEREER YA BIEEAFhesol down regulates, as well as, degrades 13MG CoA
reductase, the Srzytrientint gmetadily cholederidiediony nthesisylitia helievenkibatitas famesykéail of

tocotrienol worl@x§gng}jg.'§[%

%h i pearce, B.jel .11 9% a.possibilityth t%oesn t exist with
tocopherol. Fully 6ccupie mgﬂ%@; stit%%?gﬁne%%tezbg I?gr%&e?ﬁo gz/ee.g.efngﬁ)%%g %;%crﬁgreﬁ?%ﬁ%@/ any

reaction and un#tcapieaisuisientstiont epptiifaging ite partiallarishavierberakéecumsiitdsl ctoe poshzesnitrogen
oxide trapping aapabHiKsilinndicQer&kalas 20901 ks A ROV 45 Fe@xcg@lf_ﬂ%ﬁ%égﬁ CRUARRRASIHGS S i
0co

unoccupied or 5 gns,ubstitu_ted Ti or T3 becomes "C-5 unsaturated"”, Tocotrienol contains three
repeating isopréf &Wﬁ?ﬁﬁ%d’%i&?ﬂ@ﬁ‘an@%ﬁ%iﬁmﬁ FEFaRIEE &, Botheefd dRdfifans
isomers, contairrfetndsopi eadirepealingiiseis and cutprisiigyathe ocetrignabiarmesykmonetyds
contained in the,GGdgail, and therefore is_believed to.be an unigue.component in.the annatto
extract, among otﬁe%fu?b%e 1 c%%jrﬁ%%r%ﬁggn a}cg?,c uéegﬂgr%l gaglﬁ]%%%‘ée?geggﬁ a?ltrll%ef§l irand
used for the bio&iathEsisuRFrestauatAb plaplastsemd etinine (Qoresbbf fhedotlr.id8pfanebictidsrisg

em beddedlBWSidﬂaé%%sis of breast cancer cells (Yu, W. et al,, 1999).

Tocols, which incindes tocopherols and tocotrienols, have several sources, including

several vegetable oils, such as rice bran, soybean, com and palm, However, each source of
tocotrienols and tocopherols generally contains more than a single iocol homolog. For
exampie, palm oil and rice bran oil generally incinde both tocotrienols and tocopherois.
20 Further, alpha-tocopherol has been reported to attenmate certain effects of tocotrienols, such
as the cholesterol-suppressive activity of gamma-tocotrienol (Qureshi, A., et al,, supra.). In
addition, because of their structural similarity, tocotrienols and tocopherois can be difficult
o separaie.
Tocotrienols (incinding delta- and gamma-tocotrienols) and geranyl geraniols have been
25  discovered in the seeds of Bixa orellana Linn, otherwise known as the achiote tree. Ifis &
member of the Bixaceae family and is nafive to tropical America. It is grown commercially
i other parts of the world, generally within 20° of the equator or more preferably within
15 of the equator.
The seeds of Bixa orellana are the source of a reddish-orange colorant, known as annatto,
30  that confains bixin and orelline, both of which are carotenoid pigments. The colorant is
used commonly in foods, dyes and polishes. Typically, annatto is extracted from dehusked

seeds in an aqueous caustic soiution. The colorant is precipitated from the agueous

10



T3 chroman ring (Elson, C., et al., 1995; Cahoon, E., et al., 2003; Dormann, P., 2003). See Figure 2.
Hence, both GG and tocotrienol structures have a common moiety, famesyl group, which is believed
to modulate biological activities including some overlapping 15 activities. Annatto carotenoids (with
conjugated double bonds) of various chain lengths and existing as non-oxygenated carotenes,
oxygenated xanthophylls, such as free alcohols, acids, aldehydes, ketones, esterified or etherified
with other annatto extract components are inclusive of the said extracts, and of this invention. Figure 1
shows the tocols compositions from different natural sources are highly varied, 20 which argues for
the standardizatfSPHGR (BeAAdition Po atice 20 R PresRitas s pRictAThis ’Eﬁmaﬂ?iir@é’sﬁgﬁﬂ‘?i’prig‘fé Weases
and conditions, phaericentalhadcparpas oty hasdqebhesimibnemeaniegidhe wigradader the use of
tocotrienol contgining annatig.seed lipigs is to,.increase the in viyq an vjvo biological activities of
ihese acmixturcs, B e e B 8 80 Rt
amount of alph&sTiveoRsumitish 26-lkphsaet opiprochtishbriog shonserdiiterfef emwititotcobizaenol's
ability to segjuesies;£halgsiesabdi aeyAREs IS A RHEESISre §Eals HIR6HA0] WRhR-bLihas na-k{fect on

anticancer activity (Guthrie, N,, et al., 1997; Yu, W., et al., 1999). Large doses of alpha-Ti has
produced a marKEPHIBERT SRREABCIRE SfettmmeHiAaRIQRICH IFiutt il RRJIDEcEARNTASR, J.,
1981) and in humass (#igHethtid. cdndedirBierinkd¥bedeat, A. et, al., 1978). 30 Consequently, the
increase of deltg-T3 and/or gamma-T3 presents superior.biological and antioxidant properties
vis-a-vis alpha-TI. Ta Igl%aé%gv?/gngmﬁoﬁ-eeg aus |\a/g é%cr%p%ng ﬂﬁ/%r%éq eg’fﬁl?;(sén%lf’ffjé%andg pEPotaection of
the eight classitsRSE e GRIRPARYIK o pieETsAtanhe mmataribe dowibichtelt vastopiai aasnthaiénot 2 for an
"appropriaie SpReHBh-HRC LRI aslist HaBtavomld RGN &ﬁfﬁﬂ%@@ﬂ&ﬁi&ﬁ&@'%ﬁ%&%&@. without

the crossover mitigation of tocopherols, To date, only "full spectrum™ tocals (implied presence of all
eight tocols) are CoTRITEFTRISARREING 28 SBHSHRT SHIN Bt UGB Huairenl derisiet the
individualized efieciggé, taniseafaupediedtaintd bharidesmains ongybstaatiaieckshaifiubtspeginm tocols
will deliver the ng'ﬁ%l,%}erenfﬁg%ﬁtgf these individually identified properties. Therefore, these
full-spectrum tocols Ak a compositional, technical and/or scientific basis or rationale. Currently, no

present art teactiéarn i sosstionss arrdavath sgsdbfoseniyishemtangnar itasichimpicorficdcmdsty and by
15 least four tocotrienols. “Toco™ means birth, “pheren” to bring forth, “iriene” three double .

bonds, “ol” alcohol, and “chroman” the attached ring structure. The chroman alcohol has
consistently indicated that all E vitamers are powerful membrane-soluble antioxidants
(Serbinova, E., ef al., 1991; Yoshida, Y., et al., 2003). The “triene” refers to the 3 double-
bonded tail in a focotrieno] wiich differentiates it from a tocopherol’s saturated tail. The

20 “iiene” tail (also referred fo as farnesyl tail) is about a third shorter than fhe saturated tail
(also referred to as phytyl tail). These vitamin E iocochromanols include the lesser
abundant tocodienols (“diene” with two double-bonded tail) and tocomonoenols
{“monoene” with one double-bonded tail). The Greek alphabets “alpha”, “beta”, “gamma”
and “delta” refer to the degree of methyl substitutions in the chroman structure.

25  The reason for the antioxidant scavenging efficiency of tocotrienol (T3) is becauss of its
shorter farnesyl tail. The farnesylated tail enables the tocotrienol to move with superior
mobilify across cell membranes, giving rise to greater efficiency in free-radical scavenging
activity (Serbinova, E. et al., 1991; Packer, L., et al., 2001}, The longer phyiyl tail of the
tocophero] (T1), which anchors deeply into lipid membranes, renders tocopherol less

30 mobile and thereby making it less efficient as a scavenger than T3.

The farnesol tail is required to reduce cholesterol. Farnesol down regulates, as well as,
degrades HMG CoA reductase, the enzyme that conirols cholesterol biosynthesis. It is

believed that the farnesyl tail of tocotrienol works by this mechanism (Pearce, B., et al.,
11



simply adding natural tocols extracts in appropriate combinations. 10 Table 1. Isolated uses and
effects of individual tocopherols and tocotrienols. Alpha-tocopherol High abundance in sun flower and
cotton seeds. Highest Vitamin E activity, Vitamin E claims in food/supplement systems. High levels of
alpha-TI mitigate effects of tocotrienols. Beta-tocopherol Low abundance in plants (found in wheat
germ). Gamma-tocopherol High abundance in soy and corn. Nitrogen dioxide scavenging (smoking
detoxification), natriuretic. High levels of alpha-TI inhibit gamma-TI absorption Delta-tocopherol

Abundance in nd wheat.germ. Both delta-Ti ammarTLare antioxi in g& sysfems (as
mixed tocophesrlc%\é%‘l %Pé)gselr\l/tillgé%xg%a% s 05'[?1 ?%F%%ﬁé#ﬁ%t?%na k%gr%gn%% in rlé%E and
palm. Powerful cantiaoricramnsd hisardphoizipien Frolibie Xvircsdine Bidiecsyindmbylimisp @B covered

to reduce cholegieralhteis a-nedlodrel aaidnbiRiissieveataviciv-gall slanalingsskin depasijon.

Beta-tocotrienol Low abundance in plants (found_in wheat germ). Not a significant biologijc contributor
with effect sam&@48& BhE 8-t 0hkn b AR A8 o HER MBI ShPPRIERTR 1h YRS Chnd
annatto. NatriursikisuehtahibilorEiieenmih 8005 eleyasiaiedsteoporosis, cholesterol, and hypertension.
Delta-tocotriena) High abundance.in annatto. The most active Qnent a trienols, Biologic
activy: 1.2 maS S raae (e, WS RAS B B iR e M R S
nerve damage @atibiibitsGhflatnrigorydstrmsli ichutestepafaianfPenieprencisgeniinal e sipdble to

target diseases Mﬁﬁ%gﬁi%i%ﬁ@&fm HOESRPR S rtRwes iRidsdiisdestadsijo have
the highest levels of delta-T3 and gamma-T3 and lowest levels of tocopherols, especiall a@ha—Tl
(Qureshi, A., et JIY806 S6cACIHBSSIAOHRPEPL iRy RATSs ?ﬁﬁgk&‘ﬂﬁ‘g\/\/‘é@%&é& Bl is

presently uoattaioaplmetable Zaqy dseaidrthEGatoieduio i positizeélialut dastétythechibygoiliedsin plant
sources. The na&l gla%oc:;lb%ienol molecule where one of the four isoprene moieties is embedded inside the
T3 chroman ring (Elson, C., et al., 1995; Cahoon, E., et al., 2003; Dormann, P., 2003). See
Figure 2. Hence, both GG and tocotrienol structures have a common moiety, farnesyl
group, which is believed to modulate biological activities including some overlapping
15  activilies. Annatto carotenoids (with conjugated double bonds) of various chain lengihs
and existing as non-oxygenated carotenes, oxygenated xanthophylls, such as free alcohols,
acids, aldehydes, keiones, esterified or etherified with other annatto extract components are
inclusive of the said extracts, and of this imvention.
Figure 1 shows the tocols compositions from different natural sources are highly varied,
20  which argnes for the standardization of tocols to produce an “appropriate spectrum” to
address appropriate diseases and conditions, a concept that surprisingly has not been
implemented. The rationale for the use of tocotrienol containing annatte seed lipids is to
increase the in vivo and ex vive biological activities of these admixtures, and fo increase the
biclogical potency of these admixtures by decreasing the amount of aipha-T1 consumed.
25  Alpha-tocopherol has been shown to interfere with tocotrienol’s ability to seguester
cholesterol biosynthesis (Qureshi, A., et al., 1996) and aipha-T1 has no effect on anticancer
activity (Guthrie, N., et al.,, 1997; Yu, W,, et al, 1999). Large doses of élpha-Tl has
produced a marked hypertriglyceridemic effect in animals (Khor, H. and T. Ng, 2000;
Lehman, I., 1981) and in humans (Farrell, P. and J. Bieri, 1975; Tsai, A. et, al.,, 1978).
30  Consequently, the increase of delta-T3 and/or gamma-T3 presents superior biological and
antioxidant properties vis-a-vis alpha-T1.
Table 1 shows a non-exhaustive sample of diverse health benefits and protection of the

eight classically and individually known E vitamers. A need exists to develop a rationale
12



abundance of palm and rice sources favors relatively large amounts of alpha-T3 and gamma-T3, as
well as, large amounts of tocopherols. Consequently, the disclosed use of palm and rice TRFs to
lower lipids has limited utility. This is because these TRFs are high in alpha-T3, low or absence in
delta-T3 and high in tocopherols (30-50%), especially 5 alpha-TI. Such compositional variability in TRF
fractions have been responsible for several equivocal clinical study outcomes (Mustad, V., et al.,
2002; Mensinlc, R., et al. 1999). Soy and corn oils contain exclusively tocopherols, although they tend

10 be highest 14 Sppinshs il ipaslietRiadOmivh AR RiRalL AR WA Ut
Sheppard, A. et&?LO a%?ﬂilg 3). tség%:h high Ievelg?of C5 unsu(t%%iltuted delta-TI ar%%%ma—%%ﬁom soy

and corn (Tabl&B5HR5 AR s HoBEE ZPpsRR AL sRpPERExpettdtfy Aale

implemented. Talde Ziktinpasiianal abundagceofdBIalfe BolsnavRAlouSs flabiSeuseasnaterials.
Source of mateyial Tocotrienols. (% wt, TRF).-Tocp herols (% wt TRE) Al Gamma,Delta. Alpha
Comma Dotia Aot e Haee e R el 6 R e el e e e B e bran
oil 24.7 194 1.1 4#4ne85unIbRictardbei| 4vi-Grecinue, 708016 wiilgigligen reaongplete gifioe® D ND
47.7 9.3 9.7 SoyQll NRNBNE GeBrf@ck 23chefEoin ONRANR NRASAiBS5 %5, 15D, 1t detected

'‘DeltaGold(r), annatto derived tocotrienol concentrate, product of American River Nutrition, Inc. 2TRF
concentrate froftPRAFITEREIn FEHRSHA FRUM AR FEERORET) OB TaRRPaEN &t TrofS REESERAAThI
(Japanese origisické 4diRfosidocenitaie-fiofs siCasbrameihéhfaitanchehigingo cGatiasi hibtieta-T3
and 26% beta—‘l;l. 6§h§%ggrda%é§%|. (::L(_%SQ:;, carm mag coplta%i}n C&n mgu%g 3. The effectiveness of
cholesterol rediction 18 due to the arnesyFaatced taif 61 tocotrienols )

16

Table 1. Isclated uses and effects of individual focopherols and focotrienols.

Alpha-tocopherol High abundance in sun flower and cotton seeds. Highest Vitamin B
activity, Vitamin E claims in food/supplement systems. High levels of
alphe-T1 mitigate effects of tocotrienols.

Beta-tocopherol Low abundance in plants (found in wheaf germ).

Gamma-tocophero]l | High abundance in soy and corn. Nifrogen dioxide scavenging (smoking
detoxification), natriuretic. High levels of alpha-T1 inhibit gamma-T1
absorption

Delta-tocopherol Abundance in soy and wheat germ. Both deita-T1 and gamma-T1 are
antioxidanis in food systems (as mixed tocopherols in preserving foods),
both trap RNOS

Alpha-tocotrienol Abundance in rice and palm. Powerful anti-oxidant compared to aipha-T
= (40-60X in1 some biojogic systems), First discovered to reduce cholestero.
but is a weak reducer. Inhibits neurotoxicity; cell signaling; skin
deposition.

Beta-tocotrienol Low abundance in plants (found in wheat germ). Not a significant
biologic coniributor with effect same as alpha-T3 or unknown.
Gamma-tocotrienol | High abimdance in rice, palm, and annatto, Natriuretic and inhibits
cancer, atherosclerosis, osteoporosis, cholesterol, and hypertension.
Delta-tocotrienol High abundance in annatto. The most active component among
tocoirienols. Biologic activity: 1-2 times greater than gamma-T3 and 4-1
times greater than alpha-T3. Delta-T3 repairs nerve damage and inhibits
inflarmmatory stimmuli, cholesterol, and cancer.

It is generally desirable to target discases with specific isomers of tocols. For example, to
15 lower lipids, it is desirable to have the highest levels of delta-T3 and gamma-T3 and lowest
levels of tocopherols, especially alpha-T1 (Qureshi, A., et al,, 1996). Such compositional
specificity which 1s required fo lower cholesterol is presently unatfainable. Table 2

presents the natural compositional abundance typically found in plant sources. The natural
13



25 where the isomeric potency of delta-T3 is greater than gamma-T3, and in turn is five-fold greater
than alpha-T3 (Pearce, B., et al., 1992). Furthermore, cholesterol reduction is mitigated by
tocopherols, especially alpha-Ti. 14 It is known that the structural isomeric form of tocols (either
tocopherols or tocotrienols) that confers the greatest potency has no substitution in the carbon-5 (C5)
position (Siang, Q., et al., 2001; Qureshi, A., et al., 1995; Mcintyre, B., et al., 2000). Figure 2 shows
that C5 unsubstituted positions are delta and gamma isomeric forms and that C5 substituted (or 5

occupied) posiiafs e P B 3ACHhE RIS UMGLE DS, HARgGPSURT SaNBaamAT AT, he most

active tocotrienols, an gamma- Tl are the most a erols. Put together, annatto

extracts can beZdBHaEd heidreh b et sramaanhal toasetiskpie sCostareytio dbeidisdistdarsead be
C(c))n&bin?d with gﬂm@@pﬁ& qgw@igiﬂ%]wgiﬁml iﬂéstlagi&&%ﬂ@d%ﬁgs%@ﬁ@e@ﬁ&@@;&?@?ﬁ&"@&%%‘é@ﬁol&
10 Cell line studies have predicted that dejta-T. amma-T3 behave synergistically, and_other
TRFs contain a%%%hgﬁ?%gof?i%n%laéfﬁﬁ%-% %ﬁ%ﬁf%%é{n HB%%F&?&RB%‘@ {8 (gﬂ?e/r’)Tc?éB?ﬁ@HBIs
(Pearce, B3 et alphkobR). Bloveverpthitseashspestsitinvia NEREr ednmerbwes heeslirdgadsibtlicsr 15
INSULIN RESISTANCE L rigin: of; dighetes, i cts in.insulishsecteti ngjor action.
However, it is \%-r diff%t%?%%%%rg{lgé?\?grgg%gﬁéﬁo@ﬁ%%ﬁﬁ r%ﬁ;}i?;b'ér?rt?ségliri;%%ma, Lll(#f’rc??na&'
dysfunction of if€df itself (insulin resistance, IR). It has been argued that Hl and IR necessarily

coexist into a fogay,ahakeHtslA6HR ks GRNEN (Chhe b2 Rt ou REAYE RerdOd BIB) sAMLeRRatiVely, it is

also reasoned that the path esis of diahetes initigted with an insulin secretiop defect that led to
insulin dysfunctioh ‘(’Bsé"lg%ﬁlg%%eg?? %@g{fj @éﬁr{ﬁlggs ‘E?F‘f & %@i}“&%ﬁ?ﬁ?&%%&%&% Befd cell wil
respond totfR bylintpeasidgdhsignisatsefidl wosuifsattivbdeisulilh awtigmaedctt. fidissogrpkbnsatory HI
will down reguiage.figuly aalen.dhyieland areal aeisuiarpReLAaRolIR. hs ihe Rigsma
insulin response will 25 become progressively impaired and pancreatic beta céll exhaustion will
eventuate. BecdBBicBFRdse circular events leading to IR, overt diabetics are frequently on insulin

medication. Climgsity a0engisesniolagieaihite RitaRARbalesHa Plaa 06t asilinievel, marks the

progression to diabetes.

Source of material | Tocotrienols (% wt TRF) | Tocopherols (% wt TRF)
Alpba { Gamma | Delta | Alpha | Ganmuma | Delia

Annatto oil’ <{.1 10.0 90.0 <Q.1 ND ND

Palm oil* 26.5 27.9 .0 27.6 ND 9.0

Rice bran oil” 247 19.4 1.1 449 8.5 1.3

Rice bran oil* 7.0 40.2 0.7 32.6 17.6 2.0

Wheat germ oil” 0.9 ND ND 47.7 9.3 9.7
Soy oil® ND ND ND 6.6 70.1 234

Corn oil’ ND ND ND 15.0 82.5 2.5

15 ND, not detected
'DeltaGold®, annatto derived tocotriénol concenirate, product of American River
Nutrition, Inc.

*TRE concentrate from palm oil (Indonesian & Malaysian origin).
>TRF concentrate from rice bran oil (Japanese origim).
20 *TRF concentrate from rice bran oil (Thailand origin).
SContains 6.5% beta-T3 and 26% beia-T1.
GShcppard ef al. (1993); corn may contain traces of T3.

The effectiveness of cholesterol reduction is due to the farnesylated tail of tocotrienols

25  where the isomeric potency of delta-T3 is greater than gamms-T3, and in tum is five-fold
greater than alpha-T3 (Pearce, B., et al,, 1992). Furthermore, cholesterol reduction is
mitigated by tocopherols, especially alpha-T1.
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Insulin resistance (IR) is associated with increased risk of cardiovascular disease (CVD), 30 Type 2
diabetes mellitus (T2DM), hypertension, polycystic ovarian syndrome (PCOS) and alcohol-unrelated
fatty liver disease. However, plasma insulin measurement is not standardized across clinical
laboratories, and therefore is an unreliable marker. Therefore, 15 a surrogate marker was developed
for insulin resistance, where the IR criteria are TG/HI3L 3.5 and/or TG >_ 140 mg/dL (McLaughlin, T.,
et al. 2003). INFLAMMATION 5 The process(es) of inflammation can explain numerous underlying

oot rona Trag sty A9 HICING AEARCAB ISR 9 HHANS GLATMGN W iSHALERAgNO). ond

indeed global 'inflammation process ems g., acute and chronic inflammation, autoimmune

diseases, jointtpeligeafrerfrsurato RiteRctid)as e fuesRtiont il Esainor TdEat ewavaiJigammatory
markers, such@s <hiomemxanedshid k. pepstadlendingGid(PS B2)eniateled(d0 ansire aadiRRstHROr

necrosis factor (TNF) and nuclear.factor kappa B (NFKB) (Qureshi, A., et at., 2002, 2001, & 1997,
Ouroshi, A anir BN PO AN L B4 Rt S A s O USRI P, . et
at, 2001). Thers:ta@edppssiilemoiec aiphafiamh beaidsyrpeatefnsron Pradeadetic To aolitigrmmseciadly of IR.

Subjects with IR, hagd gl NCANEReCRPolb g TNER(Doerg. B 61l 203 Rekengle. N. et

at, 15 2003; Festa, A., et at, 2003). CARDIOVASCULAR DISEASE Cardiovascular disease has been
differentiated ifte [ERgCHTerARBRRICEIRTRiGAArBK dediBebiesiorapiraplieerat, bowahahésitsty

indicated that therdpelvishsatentitnibecR0kovmsbicddDmiakomerasudb eetaalvithsthedewesttdRRoand
without a Conversely, the, stu%\é showed thaf, the g;ndividuals with the highest CVD risk were subjects
with the highes? Ihdat fﬁ?eﬁaﬁg&@[htéjﬁo natto C5 unsubstituted T3 reduce IR and CRP, and

therefore ifeducelpiediabdis tondivioiznd st dieleEs aad gespecldlpdimbatineagtmabizdiaisetic
CvD- 25 Cardigaacial disrans ekl hay s sligrad cammeR AR gegeaia el malAalisevents
and processes. They are diseases of cnhronic dysfunction of the microvascularand macrovascular
systems, and viesotBerbtBRzICeyBfu Aiction. 8 The BANEEIn 1852 ASASYE BBV Ne VRO PEFONRETR SR, i
processes ofteRinalve.exigdative stresses, production of bioactive

15 INSULIN RESISTANCE
The origin of diabetes is due to defects in insulin secretion and/or action. However, it is
very difficult to separate over production of imsulin (hyperinsulinemia, HI) from
dysfunction of insulin ifself (insulin resistance, IR). It has been argued that HI and IR
necessarily coexist into a form of aberrant metabolic conirol (Chen, Y. and G. Reaven,
20 1998). Alternatively, it is also reasoned that the pathogenesis of diabetes initiated with an
insulin secretion defect that led to insulin dysfinction (DeFronzo, R., 1998). Regardless of
the etiology of IR, the pancreatic beta cell will respond to IR by increasing insulin secretion
to offiset the insulin action defect. This compensatory HI will down regulate insulin action
further and create a circular perpetuation of IR. Thus the plasma insulin response will
25  become progressively impaired and pancreatic beta cell exhaustion will eventuate. Because
of these circular events leading to IR, overt diabetics are frequenily on insulin medication.
Clinically and epidemiologically, IR (a prediabetes state), and not msuiin level, marks the
progression o diabetes. |
Insulin resistance (IR) is associated with increased risk of cardiovascuiar disease (CVD),
30 Type 2 disbetes mellitns (T2DM), hyperiension, polycystic ovarian syndrome (PCOS) and
‘alcohol-unrelated fatty liver disease. However, plasma insulin measurement is not

standardized across clinical laboratories, and therefore is an vnreliable marker. Therefore,
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materials, leading to inflammation processes. For example C-reactive protein, a bioactive 30 material,
is a sensitive marker of inflammation. Inflammation processes in the vasculature have been widely
reviewed (Jenkins, A. and T. Lyons, 2000; Prescott, S., et at., 2001; Sylvester P. and A. Theriault,
2003). Gamma- 16 tocopherol (gamma-Tl) and gamma-T3 upregulate endothelial nitric oxide
synthase, and these two C5 unsubstituted gamma isomers are important in preventing vascular and
endothelial dysfunction (Carr, A. and B. Frei, 2000; Newaz, M., et al., 2003) and that delta- T3 followed
by gamma-T3 mansgghi maikirRiasabvedpalerisain e AMrkR e Erb srigetin:(Chamnd., et al.,
2002). This is e?se%?cii%relevam because these endothelial dysfunction markers (E-selectin, ICAM-1

and VCAM-) pretiicP 9B M antf A ra sl it dMshaeitreturt P2DM (Meigs, J., et al., 2003).

Therefore, the C5 unsubstituted tocols are uniquely suited to inhibit bioactive materials orchestrated

by inflammatorﬁqﬁiiw%@vent the tethering of circulating monocytes and leukocytes onto
endothelial 10 cells. The break of this restraint onto the circulating cells by the C5 unsubstituted tocols

is one criti¢al iRterpeontsstes) pfordbummationintegripiadt thenzsee panticbaeifore odth@essclerosis.
HDL is well knqy, L@fé&%@ﬁé&@i%@&E&%&J@@%ﬁmgﬁ%@gm@ﬂ%%ﬂ{@g\éﬁ& e Pbuparticles

("good cholesteral”) have anti-'nffammatory and anti-thrombotic properties and suppress surface
bioactive mate TR BEHTETRSORPHHTER GiédiASHE BEtFFRRIe ARG adtioHmgHne
(Robbesyn, F., ditekse? 068t geinking, A=atisdold biyhiss).2008) ihdRAD M BcANEXI AdSadd Certain
DYSLIPIDEMIA 20 Tocotrienols have heen used.for treattf?? of lipidemia.a ?@ﬁ ic dyslipjdemia,
through tocotri‘enr%ii(c)) in %OI on of ﬁresbg% ho es?lélr%q]%a%esyn eﬁé?g%éacﬁ%gﬁ%?aq he nhﬁi %%‘%%g{of
HMGR, th&rateg@regaidostépiniarstesiefetisy (IHEYieniimpéare fadiebemess B hESEhHt §Qurpibthbra of

pathological events bagidesopholestese! dysinctionhsrerlibas AosReRtudaresentad taork,
especially the C5 unsubstituted tocols. Sterol régulatory element 25 binding protein-1 (SREBP-l) is a

transcription facttPfRat fes5orits o RotrtORE SRR afid 2legthlds ALY 9 preksih in
various organs,itfititugiagiv gforiip eseppaiibuis denditibas Hpenshowrhakingtdin #ad giugese
induced de nove,fatty GEIgh YNGR 18381N% 98k, (Deepa, R., ot al, 2003; Rekeneirs, N,, et al,

15 2003; Festa, A., et al,, 2003).

B8

CARDIOVASCULAR DISEASE
Cardiovascular disease has been differenfiated into low, intermediate and high risk
categories (Ridker, P., et al, 2003). The study indicated that the individuals with the

20 lowest CVD risk were subjects with the lowest CRP and without IR. Conversely, the study
showed that the individuals with the highest CVD risk were subjects with the highest CRP
and with IR. Put together, annatio C5 unsubstituted T3 reduce IR and CRP, and therefore
reduce prediabetic conditions of IR, diabetes, and especially diabetic and non-disbetic
CVD.

25  Cardiovascular disease and T2DM have shared common antecedents of metabolic events
and processes. They are diseases of chronic dysfunction of the microvascular and
macrovascular systems, and vaso-endothelial dysfunction of the endocrine system (Liao, J.,
1998). Molecular processes often involve oxidative stresses, production of biocactive
materials, leading to inflammation processes. For example C-reactive protein, a bioactive

30 material, is a sensitive marker of inflanmmation.

Inflammation processes in the vasculature have been widely reviewed (Jenkins, A. and T.
Lyons, 2000; Prescott, S., ef al., 2001; Sylvesier P. and A. Theriault, 2003). Gamma-
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rapid increase in lipogenic flux in skeletal muscle. Such lipid accumulation is associated with muscle
IR in obesity and T2DM, and is stimulated/mediated via the SREBP-1 30 expression (Guillet-Deniau,
l., et al., 2003). As discussed earlier, IR is tightly associated with increased lipids (McLaughlin, T., et
al., 2003) and increased insulin or Il (DeFronzo, R., 1998). 17 DIABETES Diabetes may be
considered a hypercoagulable state. Diabetic platelets are hypersensitive to platelet aggregating
agents, and the vasoconstrictor TXB4 is a powerful platelet aggregator. Excess TXB4 release in

diabetics has beep asseqialed Wish GYPJnihese S patients. Iheaempliers Rawe heanauelyg

documented and is herein referenced in its entirety (ConeI.I_, J., 1997 & 2004). Aspirin specifically
blocks the ome8s6 BFAchRSHRBRIHLH BURE N ATSEX dFe IPETAEY it BEECY AR theiafediy

reduces platelefr@ggapatigsun@neh@sdeenuéed Bsiaznin ayvandNe eordayosiraie gyt@gprevent

cardiovascular in jatients. Aspirin’ jor.risks are gastric mucosal inj J..hemarrhage

and 10 homoriA R GTSA (COMTaN, o PHBAR B, TR b oA P i Eng

gamma-T| hibitietsire|ciChgordgation;. 12088 arihip GESgSigds izl pvanst ecapgo heSattidethiclipl et at,

1999) and that &rﬂkﬁl&ﬂr%ﬁ&@awx@a@e@ﬁ enlaEicURing bumen Rlaisletsiitaressds. gtat,
eta

1993). Gamma-T3 and gamma-TI both m olize in mammalian tissues to gamma-carboxyethyl
hydroxy chrom &P PyoeEREsowsSEnta Ry e beigsrdmendt iy ithbtie e ihm ESyIRasHA tails. It
has been showgthat theitpigtent dnikiativs hashivetlaaiine ydtdnbis sadiahalie nhibifiltiand COX2
(Siang, Q. et al., .2001) which further supports that.C5 unsubstituted tacals play a role in inhibition of
vasoconstrictioﬁ?gggg%qgﬁéﬁ%?%{%?ﬁg{?ﬁalﬁgtglghoe%ﬁ%‘fglﬁg gl'ﬁleorne%cc}&g,s ?J?l%(u (%fa%;?élcf tg%(g ég”s nould help
to reverse e hygiisrcBhgbiedileSthierefiviabettste aisafetnaneldy ithe (SsidantpoterédesoBiabetes is

a disease of ragjvnecalvaemiadad the sankeh o' Suoatls: ey R Slandasdom iha
el

recognized that glycation of lipids and proteins contributes fo diabetic macrovascular and
microvascular di&&e¥deTRsF-example, glycoxidized LDLs increased binding to extracellular matrix,

have procoagulgmtetiests) rxérayasain idle Blemaiin2oHetinan EhdiatbetemerAMpglyeaxidized
albumin adhereis-lﬁ}ggrgc g%‘yéggdpcﬁ&%gggg’s%ave anti-inflammatory and anti-thrombotic properties
15 and suppress surface bioactive materials, as well as, markedly inhibit oxidized LDL
formation and NFkB activation (Robbesyn, F., o al., 2003; Jenkins, A. and T. Lyons,

2000).

LIPIDEMIA AND DIABETIC DYSLIPIDEMIA

20  Tocotrienols have been used for treatment of lipidemia and diabetic dyslipidemia, through
tocotrieno! inhibition of hepatic cholesterol biosynthesis, specifically via the inhibition of
HMGR, the rate hmiting step in cholesterol synthesis. However, diabetes represents a
plethora of pathological events besides cholesterol dysfunction where T3 has not been
represented to work, especially the C5 unsubstituted tocols. Sterol regulatory element

25  binding protein-1 (SREBP-1} is a transcription factor that responds to nutritional status and
regulates metabolic gene expression in various organs, including liver, adipose and muscle.
It has been shown that insulin and giucose induced de novo fatty acid synthesis leading to a
rapid increase in lipogenic fiux in skeletal muscle. Such lipid accumulation is associated
with muscle IR in obesity and T2DM, and is stimulaied/mediated via the SREBP-1

30  expression (Guiliet-Denian, I, ef al,, 2003), As discussed earlier, IR is tightly associated
with increased lipids (McLaughlin, T., et al., 2003) and increased insulin or HI (DeFronzo,
R., 1998).
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one research study, there was an approximately 6-fold accumulation of glycoxidized N-
(carboxymethyl) lysine (CML) in the hearts of diabetic patients as compared to normal subjects
(Schaikwijk, C., et at, 2003). Other advanced glycation end-products (AGE) including Amadori
modified proteins, all of which are sugar-mediated oxidation to proteins 30 are herein referenced by
way of examples (Jaleel, A., et at., 2003; Araki, Y., et al., 2003; Szwergold, B., et al., 2003). The
measurement of glycated hemoglobin (HbAIc) in the blood is a standard marker to measure the
history of sugardameagesto tissues. Tocotrienols, 18 especially gamma-T3 inhibit protein oxidation
(Kamat, J., et al,, 1997). Further, tocotrienols effectively prevented an increase in AGE in normal rats,
and decrensed PRSP T So AR HAR NSRRI TN ATRCEN RO B FORETEES0t). 5
PEROXLSOMAL PREILIFERARGR ASTIVATEDIRE CERIGRIFaroRISdMad praliferafol ativated
receptors (PPAR, A1 e THRIS LI HFIGEY 16 CE0Kcl 0SB ARASILS TP VHARP ieee

consequences of | ARg{gactivation have been mostly researched on adipose tissue where it is largely
expressed fSmRAHESIS1 Jossepaligie izt bepy ol PRerm@iadand ffbedbrafreentinddseEtizD) are:
a) reduce hypeyglyremia andsk0s poeansigsmiapalifaey bifiandeTémipiels ek abancaits and
lower IR states, and d) .use.insulin er glucose.. TZD.are known PPARy njsts or activators.
Yt e e G e R B L AR
actively researcisdchentfve st ae 2espeainipdiithorehar dg e dipis peydet gardiptakenbndvents in

beta-oxidation)..ygRthoual;ihe acliaR Sieg OfEPARV(PreARmInaBiy-An agdiposehantle Rif\Ra
(mainly in liver) are different, their activations have man§/ overlapping clinical outcomes. T%plcally TZD

and fibrate¥ affdAEbRE SRS EFPPRRY-aHF PEARYY. rdé prlavan hrb eammremdis felrd dhtion
behave primarilgdikea T2 Bind sieeadarthedikend fitmie).as T metabelareffectsematchtose four

listed above for . Sygprisingly.. the chromanol ring structure found in T3 is the same moiety found
in twogitarone, A9 R AlogSie et S e P AL PR D SR A AP
transcription facetat®@A R {yssa, For retixgd) ari¥iherdbynoza+y2oenthgametafidlideifentgdiohtar #o those
of TZDs and fib n"tﬁi?’ in,m 0 IS ' ' S S6i8q idney;
macrophage, Vﬁsf\/l ,er%qat%%l{ggié an%gﬁg%rlﬁ?ng%?%%%P%%%ﬁt, gut)élggeé<$j PPARyat?ﬁver).
These variblis PRrRaghreesiwibosh e froesytenthrdotsitéalshalh ifbesntsbaws, tuiktheir parent
moieties, as well ag, the y-CEHC metabolite inhibit PGE2 and COX2 (Jiang, Q. et al,,

2001) which further supports that C5 unsubstibuted tocols play a role in inhibition of

vasoconstriction, coagulation/clotting, and chemotaxis. Therefore, C5 unsubsiituted tocols
should help to reverse the hypercoagulable state of diabetes in a safe manner without side
20 effects.
Diabetes is a disease of frank hyperglycemia and the confrol of sugar is always a standing
goal. It is now recognized that glycation of lipids and proteins contributes to diabetic
macrovascular and microvascular diseases. For example, glycoxidized LDLs increased
binding to extracelinlar matrix, have procoagulant effects, exiravasate into glomeruli,
25  retinae and atheroma. Also glycoxidized albumin adheres to the aortic wall. According to
one research study, there was an approximately 6-fold accumulation of glycoxidized N-
(carboxymethyl) lysine (CML) in the hearts of diabetic patients as compared to normal
subjects (Schalkwijk, C., et al., 2003). Other advanced glycation end-producis (AGE)
mcinding Amadori modified proteins, all of which are sugar-mediated oxidation to proteins
30  are herein referenced by way of examples (Jaleel, A., et al., 2003; Arali, Y, et al,, 2003;
Szwergold, B., et al,, 2003). The measurement of glycated hemoglobin (HbAlc) in the
blood is a standard marker to measurs 'fhé history of sugar damage fo tissnes. Tocotrienols,
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25 PPAR activation, besides PPARy and PPARa, also includes PPARy whose expression is
ubiquitous in all tissues. NERVOUS SYSTEM Reversing damage to the neurons and brain, whether
acute or chronic is an important health 30 issue. Potential neuropotent nutrients have to address the
issue of the blood brain barrier (BBB), over which the nutrients must cross over to enter the brain. All
tocotrienols enter the brain in general, and they protect glutamate-induced neurotoxicity (Son, C., et
al., 19 2000). As well, these C5 unsubstituted tocols, both tocotrienols (Mclintyre, B., et al., 2000) and

tocopherols (Liesphtially afa@eA8 hantebpaniouar hivradadabiiybato celletartis903). Brainsells are
typically rich in ially t -3.DHA and and hence they are ver sceptible to
oxidation. In stu%%%vﬁ?ﬁ%%%@n%%%%on rlaI%grlg%%e gsi,],l SE t@g\(%?rl%%o E'{]gﬁ "Fﬁ%% eeiﬁé(eﬁ/féﬁrgevented
oxidative damagjacoss pritlhipiisinaBaeticass Qiataimsostdienddd Jraniid#8eRbndria and rat
microsomes indicate gamma-T3 is the most effective in oxidative protection followed by alpha-T3 and
delta-T3 (RamaERoxis G RerasagayamTd80acitameatzh, ret@kpt987). The gamma-Tl is mostly
located in the hjomembranes.of brain homogenates, it markedly inhibits lipid peroxidation in the
10 brain (Sh, H ARG5S 2 1P O BT A VRS et HHE A B
dysautonomia (EBDysilpéion dsetopnidet medslio/vakofracse né PE AR senseriios impaibeati egostly
parasympatheti r [ ired Y. tal., 2003 [ta-T3 i 1ses the IKBKAP
gene transcrip%%%%ﬁ%%ﬁl%%u&i%g%sﬁgﬁg eéytr%pfﬁs&%it aﬁ%%’igféngd%%pro gﬁ%}’( élta 15 T3
and gamma-T3fS0udinraiebelin sHastaal fisamlidinshenTa D Irayehea seéus| yparsiicresois, 28¢5 et al.,
2003). None of theiacanharaistyaveamrafia Ttosakiengishans-heen shaw 19 effesct Befvs damage

and repair, genetic disposition, acute brain damage, glumate induced damage, chronic nervelbrain

damage, AlzheerEURdOPAH M ENEEe20 EPAFNEBIREES AR #EORIRYS HraRNBRes o iesreise
isoprenoid pool KA ek, insltding dniesimasiate pRAG distahaeiahaliireOf BRI, elichal, protein
synthesis, and %@gl’% 3Ee1rreos[éarched on liver tissue, especially with regards to lipid use (e.g., uptake and
beta-oxidation). Even though the action sites of PPARy (predominantly in adipose) and
15" PPAR« (mainly in liver) are different, their activations have many overlapping clinical
outcomes. Typically TZD and fibrates affect the activation of PPARy and PPARe,
respectively. Tocotrienols in this invention behave primarily like a TZD (and secondarily
like a fibrate) as T3 metabolic effects match those four listed above for TZD. Surprisingly,
the chromanol ring structure foumd in T3 is the same moiety found in troglitazone, a TZD.
20 Put together, C5 unsubstituted T3 activate or agonize the nuclear transcription factor PPAR
{y, o, or mixed) and thereby carry out the metabolic effects similar to those of TZDs and
{ibrates, in many common tissue sites (adipose, skeletal muscle, and kidney, macrophage,
VSMC, endothelial cell) and different sites for PPARy (heart, gut) and PPARa (liver).
These various PPAR expressions share more common sites than different ones. Mixed
25  PPAR activation, besides PPARY and PPARq, also includes PPARS whose expression is

ubiguitous in all tissues.

NERVOUS SYSTEM

Reversing damage to the neurons and brain, whether acute or chronic is an important health
30 issue. Potenfial neuropotent nutrients have to address the issue of the blood brain barrier

(BBB), over which the nutrients must cross over to enter the brain. All focotrienols enter

the brain in general, and they protect glutamate-induced neurofoxicity (Sen, C., et al.,
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25 TOPICAL APPLICATIONS The skin is an unique site for tocotrienols for both topical and dietary
tocotrienol application (Traber, M., et. al, 1998; lkeda, S., et al., 2003). Tocotrienols protect UV-
induced erythema and also prevent the loss of skin vitamin E (Weber, C., et al., 1997; Traber, M., et
at, 1997). 30 IMMUNE SYSTEM Dietary tocotrienols given to immunodeficient mice prolonged their
survival, presumably via an immune system boost (Tan, B., 1992). Dietary tocotrienols increased 20
immunoglobulin (IgA, IgG and IgM) in rat spleen and MLN lympocytes where the extent was generally
more marked IROOX. TRsgreiliiterCihenalphirldOraisGath fFocthRhok INEINKAK B Set. 61, a1008999).

Compositional - stituted.tocotrie omposed of delta- d gamma-T3, accounted for
75% of the toc%ﬂg%os%gggl%t’ se@%uéi ed ?t%ie%&g)%@ﬁ%ﬁgﬁ%ﬁ%ﬁmt% ﬁ%&a{msscotrienols
prevent the loS8ramissHe avitariskbe nishyin i Fifvsp espectildytbe ercgiei DS nehEBAg rovinganale and

female, howevaialphast] sueplesientaticAREs Nt SRR Ve the.mineralization:of bone . female
rats (Ima-\glrwana, S., etal., 2000; Norazlina, 10 M., et at., 2002). HYPERTENSION - Gamma-T3 has

been showh totﬁ?gm?%énéeg%}:oﬁﬁ?éﬂi’%? iREERE BIEBE T Ce8iaEs o fRh apide U Wik Afensive
rats (SHR) anchthafithedmiiesbosinahitachogh terit & miappeadatbivd ansiating R 4k mexT 3/day
for humans) w in_preventin 2[tension wa .and N. Naw 99). Gamma-T3 is also
shown to be a%%fg?%?’r% %xé?é%%% %%regnété?gg%w% a@??n%yeégﬁ%ﬁég%%%?ﬁgri oxﬂté?g/n rgzgé (NOS)
activity to treal¥38eagamy M nSemfighradiil-0 1950 Al Ps0guNowa?, iMmetiy 1026@8)iTthe water-

soluble metabalininBfhis 6w RRBRAIHRY WHNQULIEIAERALIR R EIBHIE R 320 he same
metabolitiaé)r%a%n@ﬁg%and for gamma-TI. Such a metabolite has also been identified for alpha-TI

and a-CE ;’tﬁ@lm g?ﬁ)lite for delta-T3 and delta- Tl, is S-CEHC.

in an extreme form of neurcdegenerative genetic disease, familial dysautonomia (FD), the
development and survival of neurons (e.g. sensory, sympathetic, parasympathetic) are
sertously impaired (Mezey, E., et al, 2003). Delta-T3 increases the TKBKAP gene
transcription 3.5-fold, and all tocotrienols increase the IKAP transcripis and proteins (delta-
15 T3 apd gamma-T3 producing more than beta-T3 and | alpha-T3) as much as 6-fold
(Anderson, S., et al., 2003). None of the tocopherols have any effect.
Tocotrienols have been shown to effect nerve damage and repair, genetic disposition, acute
brain damage, glumate induced damage, chromic nerve/brain damage, Alzheimer's, and
Parkinson's.
20
STATIN DRUGS
Statin drugs are knmown to decrease isoprenoid pool (IP) products, including intermediate

and distal metabolites of CoQ10, dolichol, protein synthesis, and cholesterol.

25  TOPICAL APPLICATIONS
The skin is an unmique site for tocotrienols for both topical and dietary tocotrienol
application (Traber, M., et. al, 1998; Tkeda, S., et al,, 2003). Tocotrienols protect UV-

induced erythema and also prevent the loss of skin vitamin E (Weber, C., et al., 1997;
Traber, M., et al., 1997).
30

IMMUNE SYSTEM

Dietary tocotrienols given to immunodeficient mice prolonged their survival, presumably

via an immune system boost (Tan, B., 1992). Distary iocotriencls increased
20



CHOLESTEROL BIOSYNTHESIS 25 Some 80% of cholesterol in the human body is endogenously
produced in the liver, and the remaining 20% from dietary sources. Physiological studies show that
cholesterol biosynthesis is nocturnal when dietary intake is at its lowest. When statin is taken in the
evening versus morning, lipids drop about 10% more (Wallace, A., et at, 2003). Tocotrienols taken
with food more than double their absorption and their maximum 30 concentrations peak 4-6 hours after
the supplementation (Yap, S., et at, 2001; Faims, S., et al., 2003). 21 Definitions: Annatto extract - A
source of materahidepisbatna g lgdusidiiMion oéiBiiacarelani Ndetmewponknats thehielis
obtained as an gily oleorgsinous_material afterthe bulk of 5.annatto.color, is largely temoygd from
either the aqugg)afggeeﬁl?%g%?%ﬂgl%aﬁfeéxﬁé%%eg# g]?%t:%l E"sne%eh s@%ﬁﬁﬁe? t ur% @ﬁr%ﬂ Sgcfﬂé’o%%;%hs a
tocotrienol confrieft ghel-a§eParrgmanmsklsnipé nosekatititadidseisedsasoapotat efiérlthe
recovery of a tqeofHeRal,EerRORERLAN G 9853 BYkESIARIA CRMARERLkAGRIR{ general term for
tocotrienols, tocopherols, mixed tocopherols and tocotrienols, 10 TRFs including any additionally
separated/?ractionated forms, admixtures of annatto tocotrienols and other plant-derived TRFs,
appropriate sp&INENIBER AAJARTION of annatto tocotrienols with other tocols in order to standardize
the amount and.type of tgcotriengls and/or toc rols-and the amount.qr rati - herol or
other tocophe% S%Grlgggngtllag %gr]% rr%i%rgge%%ggg%ﬁsfe?g% %%%@o#négéﬁ%{’ \iﬁ&%ﬁﬁ Ig)eehg@}gggg
substitution withaesmerentsa tpHyEAWIIE Ik suduorlp Bravelivorriholls TareiAreaEeR ¢a%y 2iduct of
the alcohol and{ﬁ?fbﬁe@ﬁgmmeéﬂ%ﬂ&%ﬂ@mﬁfeﬁﬁm%qmmm deerae, obsupstitutian with an
unsaturated tail of 1 to 3 double bonds. Substitution in the chromanol is taken to mean any adduct of
the alcoho‘l0 20 Mb?lth%o%)g moiety. Appropriate Spectrum of Tocols -- Mixtures of annatto
tocotrienols with other plant extracts to achieve efficacy of the newly constituted tocols composition.
Annatto tocotri%iﬁmm definition by having the highest amount of C5 unsubstituted

Gamma-T3 has been shown to prevent the development of increased blood pressure in
spontaneous hypertensive rats (SHR) and that the lowest dose of 15 mgfkg feed
15  (approximately translating to 75 mg T3/day for humans) was best in preveniing
hypertension (Newaz, M. and N. Nawal, 1999). Gamma-T3 is also shown to be a sodium
excreting agent, as well as, increasing endothelial nitric oxide synthase (NOS) activity to
treét essential hypertension (Igarashi, O., et al., 2003; Newaz, M., et al., 2003). The water-
soluble metabolite, -CEHC (i.e., chromanol ring without the farnesol tail; see Figure 2) is
20 the same metabolite for gamma-T3 and for garmma-T1. Such a metabolite has also been
wdentified for alpha-T1 and o-CEHC. Accordingly, the metabolite for delia-T3 and delta-

T1, is 8-CEHC.

CHOLESTEROL BIOSYNTHESIS

25  Some 80% of cholestero] in the buman body is endogenously produced in the liver, and the
remaining 20% from dietary sources. Physiological studies show that cholesterol
biosynthesis is nocturnal when dietary intake is at its lowest. When statin is taken in the
evening versus morning, lipids drop about 10% more (Wallace, A., et al, 2003).
Tocoftrienols taken with food more than double their absorption and their maximum

30  concenfrations peak 4-6 hours after the supplementation (Yap, S., et al,, 2001; Fairus, S., et
al., 2003).
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tocotrienols and the lowest amount of tocopherols, especially alpha-T1. 25 Chemotactic Bioactive
Materials -- Biochemical molecules involved in any oxidative/inflammatory process that leads to loss
of arterial vasculature. Tocopherol-Free -- A preparation having having >98% tocotrienols and the
tocotrienols are predominantly delta-T3 and/or gamma-T3. 30 Summary Of The Invention The
invention relates to a composition comprising annatto extract containing tocotrienol. Additionally, the
invention relates to a composition where the tocotrienol includes all the 22 chemically synthesized
forms of delta-togphiigsit and gamma-tocotrienol, such as, DL- delta-tocotrienol and
DL-gamma-tocotrienol. In one embodiment the invention is drawn to a composition where the
delta-to-gammanatitecixtosct rie Acisusd ef weeeriil 100+a@ H6Q: byinodyatedsmiech emBodimelitihe
invention is 5 diawna,a.comporiignyeis.lie deliedo;osmmaalic higsqirnolaishiigen 1:25
to 25:1. In a more pre eI?re embodiment the invention is’"drawn to a composition of where tﬁe
delta-to-gaimmaya ePiecot sty iscHsee dom 1 g ther the  agrepRioreipeefe redvarh s att the

invention is draiae, 362 P PSR, Whersyihesieltade-gammadations! docptignolmis bewugen 1:5to

5:1. In a more preferrid embodiment the irgvention is drawn 10_to a composition where the
delta-to-gammETENS o RIPEHORYs CE2L O BIFE dihiso dFESt A TV EHEOHTE Slafi 8T &thposition
of tocotrienols comyesisingual apxtany gfanadroattomexiract and a natural extract where the mixture has

standardized | els,o 0 r ' invention is dr toa
composition Wor?égfl \téh-é %tgégc]%grg%%% #%%v@f%ﬁ%%g%r?g?g%?ggﬂi@g%ﬁcgpﬁé?gS?gfg}%\%lenm odiment
the 15 invéhtioF REdrawwhdeng @sinpéditierribn srearnted{aeiaraniasd et ordauniiesr ol i8082tt20%. In a
more Eref?rred@%%%fié}&%ahmy@mt%ﬁde%v%mg@ﬁfﬁgﬁ%’t@ogwa@fg eoistanpardizedtevel ﬁf
tocopherols is < 0. In a.most preferred embodiment the invention is drawn to a composition where
the standardizeT T8 E?FP&’&%‘&’?%%@@? I 19801 HhOtHsT BnTEBAMHA e AR BPswi to a
composition of tocsittmmoil sawdier edérglnatiy a0 thxtranbimselected fod mithe-grappeconsistatigof a

vegetable oil of{g Qé?orfs gl%g&tgﬁggg&%ﬁ%d, and litchi seed. In another embodiment the invention
is drawn to a compgsmon comprising an annatto

15  Tocopherel -- A chromanol with any degree of substitufion with a saturated phytyl tail.
Substitution in the chromano! is taken to mean any adduct of the alcohol and/or the ring
moiety. ‘

Tecotrienol -- A chromanol with any degree of substitution with an unsaturated tail of 1 to
3 double bonds. Substitution in the chromanol is taken to mean any adduct of the alcoho!l

26  and/or thering motety.

Appropriate Spectrum of Toeols - Mixtures of annatfo tocotrienols with other plant
extracts to achieve efficacy of the newly constituted focols composition. Amnmatio
tocotrienols satisfy this definition by having the highest amount of C5 unsubstituted
tocotrienols and the lowest amount of tocopherols, especially alpha-T1.

25  Chemotactic Bioactive Materials -~ Biochemical moleculss involved in any
bxidativefinﬂammatory process that leads to loss of arterial vasculature.

Tocopherol-Free — A preparation having having >98% tocotrienols and the tocctrienols
are predominantly delta-T3 and/or gamma-T3.

30  Summary Of The Invention
The invention relates to a composifion comprising anmatto extract containing tocotrienol.

Addifionally, the invention relates to a composition where the tocotrienol ncludes all the



extract containing tocopherol, where the tocopherol is alpha-TI. In a preferred embodiment the
invention is drawn to a composition comprising an annatto extract 25 containing tocopherol, where the
amount of the alpha-Tl is <_ 50% of the total tocopherols. In a more preferred embodiment the
invention is drawn to a composition comprising an annatto extract containing tocopherol, where the
amount of the alpha-T1 is < 25% of the total tocopherols. In a more preferred embodiment the
invention is drawn to a composition comprising an annatto extract containing tocopherol, where the
amount of the diphiallyisynihse4A0%0ofithe tddhé-tocopisend sndngammustprefendd sribedimént the
invention is dr COPOSition ¢ risi nnatto extract containing tocopherol, where the
A

amount of the _<1%of fotal tocopherols. 23 In one embodiment the invention is drawn
to a compositiéhEsrABHeiREiHRmCnSion B AerEPRFATTIP S drliarrueraaredBift opriate
spectrum. In agrefesrashopmbagdingnt thaiuention is grawidR e mpesiHien: Wheiavaaienthan 50% of

the tocotrienols are delta-T3 and gamma-T3. In a more preferred. emhaodiment the inventign is 5
drawn to asecor%é’ghit(?na\m’fgi’é)%ge%gﬁ %%eﬁf‘"ttﬁégﬁ%gﬁi%an&g ArEY ﬁ%g-lff' ne%”ﬁ%s?ggr%}erred
embodime_nt t_fféih.\/éntk)mésecbme_d engoRipesitite wkerddn i_'s t@%fpftermk_:ﬁmgosmcmn@ aevhtrediment
the invention is;grayyn to a composition-where the Go tnsubstilied, tegqtriepals At 36084 and

tocopherols are <15%. Ina preferred embodiment the invention is drawn to a composition where the
C5 unsubstitut€arpeisasantie Besingok CRWD ihavSROREToRBEe Moo BIRBCBHRS IS, In a
more preferredi@ierRaydodinantdhe sy ention is drwerde:a<e0miposition: ek ehedn Ssursshstituted

tocotrieno)s are >80% C5 _.unsuybstituted tocotrienols and <5% tocopherols, In one embodiment the
invention 9 arafih EEPRIRE SR Lo TR kR bioL

|§Pﬁ§%%f? RUract Wheréblood level of triglyceride
decreases, In diprefeambdimsodihrcnythtomveitiomis i5drmesitionsef drnpositiin conmpiesiton
comprising anngiig extragt, where ihe. degrease dnhe ioed devehaf the rolveerida has.amsffect

selected from the group consisting of reversal of insulin resistance, metabolic syndrome, prediabetes,

diabetes and disBeifcat fersrtyrdar div v aseimardritednrnbie Bvpbmiedrane fertBRE awn to a

method to reveragioolindRSiRiBRESvALERXRIISING AATEDISleNgARRaI@EIaGhEaRIAIRING.
tocotrienolls5 and potentiating insulin.

invention is drawn to 2 composition where the standardized level of tocopherols 1s £ 20%.

In a more preferred embodiment the invention is drawn to a composition where the
standardized level of tocopherols is < 10%. In a most preferred embodiment the invention
is drawn to a composition where the standardized level of tocopherols is £ 1%. In another
embodiment the invention is drawn to a composition of tocotrienols where the natural

20  exiract is selected from the group consisting of a vegetable oil of rice bran, palm, cranberry
seed, and litchi seed.

In another e:mbodimeﬁt the invention is drawn 1o a composition comprising an annatio
extract containing tocopherol, where the tocopherol is alpha-T1. In a prefemred
embodiment the invention is drawn to 2 composition comprising an annatio extract
25  containing tocopherol, where the amount of the alpha-T1 is < 50% of the total tocopherols.
In a more preferred embodiment the invention is drawn to a composition comprising an
annatto exiract containing tocopherol, where the amount of the alpha-T1 is < 25% of the
total tocopherols. In a more preferred embodiment the invention is drawn to a composition
comprising an annatto exiract containing tocopherol, where the amount of the alpha-T1 is £
30 10% of the total tocopherols. In a most preferred embodiment the invention is drawn to a
cornposition comprising an annatio exfract containing focopherol, where the amount of the

alpha-T1 is < 1% of the total tocopherols.
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In a more preferred embodiment the invention is drawn to a method lowering the risk of a disease
selected from the group consisting of CVD, T2DM, hypertension, PCOS and fatty liver disease. In one
embodiment the invention is drawn to a composition comprising annatto extract 25 where the
tocotrienols lower CRP. In a preferred embodiment the invention is drawn to a compaosition comprising
annatto extract where the tocotrienols lower CRP and protect against inflammation. In a more
preferred embodiment the invention is drawn to a composition comprising annatto extract where the

tocotrienols eleyaighé BibbdaaRONE: Ripiasdienbodingent henianioBdashans tomiampasition
comprising annatto extract 30 where the tocotrienols lower cholesterol and decrease car%iov scular
risk index. In a ARBFE° per%%‘r::?e g m(%"mll ei‘%ﬁs%ﬂga% Slo%nisaH%WHa(% eqmm‘ B i EﬁTse%

embodiment the inven asl?:c?mposition tom ing
annatto extract embeimitine theatrienbis |owéreoleste aimposimaiabbie risloindban 20 ofiche

embodiment the,IYSOIIAN.{S LAnRL0.a SO, COMBHSINGAANAURSHIAGE WOSIGHn s

composition is tocopherol-free with >98% tocotrienols, and tocotrienols are predominantly delta-T3

and gamma-T3Y#8 fRdrepretsiier whstoamrctiemhaltmahthsissotienls tseeliinbbsition Whére the
composition is tpegpharehbewithzo8%ineoitienis b anskipsatitendsane ipeesminsantkedelta-T3.

In one embodiment the invention is drawn.to a composition comprising annatto extract .where, the
Compostion oro k- pUNSREY ekl & SRe R PR SR GARRAe SRR RS
invention is drawnedaienclsampasiibnaodrivprisinmannattSekirbrcs wisémee€ Embpéuistititethvenals produce
the beneficial effecis.in, Table Sitkdh Tahle3 sdPRronsiale,speriuRioeeshased ar@anato tocos

and/or admixture ?gpl_ications.* .Conditions and Diseases Tocotrienols, Tocopherols or Admixtures
Oxidation AfnatiBseSeiruF iR UL TR Srarherakis/Hy b BHENBISFIAHHREHPRAISEY Bione
Cholesterol, skimntamagr, ddvratioaademeosition where the C5 unsubstituted tocotrienols are >80% C5

unsubstituted tocotrienols and <5% tocopherols.
In one embodiment the invention is drawn tomé. composition comprising annatfo extract,
where blood level of triglyceride decreases. In a preferred embodiment the invention is
15 drawn to a composition composition comprising annatto extract, where the decrease in the
blood level of the triglyceride has an effect selected from the group consisting of reversal
of msulin resistance, metabolic syndrome, prediabetes, diabetes and diabetes-related
cardiovascular disease. _
In one embodiment the invention is drawn to a method to reverse jnsuiin resistance,
20  comprising administering annatto exiract containing tocotrienols and potentiating insulin.
In a more preferred embodiment the invention is drawn to a method lowering the risk of 2
disease selected from the group consisting of CVD, T2DM, hypertension, PCOS and fatty
fiver disease.
In one embodiment the invention is drawn to a composition comprising annatto extract
25  where the tocotrienols lower CRP. In a preferred embodiment the invention is drawn to a
composition comprising annatto extract where the tocotrienols lower CRP and protect
against inflammation. In a more preferred embodiment the invention is drawn to a
composition comprising annatio extract where the tocotrienols elevate HDIL. In a more
preferred embodiment the invention is drawn to a composition comprising annatio exiract
30 where the tocofrienols lower cholesierol and decrease cardiovascular risk index. In a more
preferred embodiment the invention is drawn to a composition comprising annaito extract

where the iocofrienols lower cholesterol and metabolic risk mmdex.
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hypertension, osteoporosis Annatto and Palm Annatto and Rice Cancer Annatto alone D sliidemia, h
ertril ceridemia Annatto alone Annatto alone Bioavailability Annatto and Soy Soy alone Inflammation,
endocrinal and Annatto alone chemotactic, bioactive materials, Annatto and Soy h ercoa lation,
vasculature loss Soy alone Annatto alone Insulin dysfunction & resistance Annatto and Soy Soy
alone Annatto alone Brain/nerve damage and aging Annatto and Soy Soy alone Glycoxidation/HbAI
c/AGE, SREBP-1 and FFA/TG, PPAR(y, a, S) Annatto alone and 1R, diabetes, hypertension Life
extension, immursty Anhodicenbitiee wnivaiee i elreyniato @mpphfion 28mTosogs awistiregiedhtended
to produce the JHgheslPOIRReKHRL e GeHRRRANMAEG, O NEON (2B G EKIfOLIe uleR:hs appropriate

spectrum”. In one embodiment the invention is drawn to a composition comprising annatto extract 5

where the tocopREPTERRTE R GRO®RNBRs L de H3-F ParrPyiRmrh TR oimer B vRrtichitterred

embodiment théiaveptotoigrdsien WwirreantpasijidritaipristogRivaie eitrastsuhrmtieols
tocopherolsfree agpoag%toggtrienolﬁbdeltagi.ad%(ﬁg.szlmma-T?;, lower lipids, particularly triglycerides. In

Ji=] mﬂ}an ~ L2, . ..
a more preferrgg €empbo |menz¥?ﬂje inven IOI"I%S rawn to a composition comprising annatto extract

where the tocophers| srwdmeatithcoemiseonlss dorvelia- T emuoghivmenmBriowearisits epattularly
triglycerides anglo.not caMp8sRiGH0RdAuces beneficial effects listed in Tables 1 & 3. In a preferred
smbodiment the invention is drawn to a composition comprising annatto extract where C5
unsubstifuted tocols produce the beneficial effects in Tables 1 & 3.
10

Table 3. Appropriate spectrum tocos based on annatto tocos and/or admixiure
applications.*

o . Tocotrienols, Tocopherois or
Conditions and Diseases Admixtares
Oxidation Armnatto, Soy and Rice
Inflammation, natriuresis/hypertension A]:Snatto alone
: ov alone
Cholesterol, skin damage, Annatto alone
hypertension, osteoporosis Annatto and Palm
Annatio and Rice
Cancer Amnnatto alone
Dyslipidemia, hypertriglveenidemia Amnnatio alone
Annatio aione
Bioavailability Annatio and Soy
Soy alone
Inflammation, endocrinal and Annatio alone
chemotactic, bioactive materials, Annatto and Soy
hypercoagulation, vasculature loss Soy alone
Amnmatto alone
Insulin dysfunction & resistance Axnmatto and Soy
Soy alone
Annatto alone
Brain/nerve damage and aging Annatto and Soy
Soy alone
Glycoxidation/HbAlc/AGE,
SREBP-1 and FEA/TG, PPAR(y, o, 8) Annatto alone
and IR, disbetes, hypertension
Life extension, immunity Annatio alone
enhancement Axmatto and palm
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CoQ10 level. In a more preferred embodiment the invention is drawn to a composition comprising
annatto extract where the tocopherol-free annatto tocotrienols, delta-T3 and gamma-T3, lower lipids,
particularly triglycerides, and cause an increase in CoQ10 level. In a more preferred embodiment, the
invention is drawn to a composition( comprising 15 annatto extract where the tocopherol-free annatto
tocotrienols, delta-T3 and gamma-T3, lower lipids, particularly triglycerides, and cause an increase in
CoQ10 level up to 20%. In a more preferred embodiment, the invention is drawn to a composition

comprising annatto extsask\Wieiede RepmIahbesannatioHaeabiany! sdslash3patsgamma-T3,
lower lipids, particularly triglygerides, and cause an,jncrease in CoQ10, level more than 20%. 20 In
one embodiment the ?ﬁ%%‘ﬁ?l’gfr% é“?étv&%’t&%”é%?ﬂé’&ﬁ?&ﬁ“@&ﬁﬁﬁ%‘?ﬁ%‘%nmto extract where the
tocopherol-free annatto tocotrienols, delta-T3 and gamma-T3, lower lipids, particularly triglycerides, in

normal weight Queiveiatand 0RRSE SHRISES: dhaPiTere iR UBe e ERROYRAIIT 0 2

composition comprising annatto extract where the tocopherol-free annatt 0lS ta-T3 and
gamma-TS, loWdieihiae rsrhspnfipo snnwn tengiandls. deials3 srbemrmexed, Invamisidspafarred
embodiment theréferestianysdigiaw thtoiaveaiapas dienE WP usHthaRbA L BXIREE WhRe Bfract
tocopherol-free annatio tocotrienols, delta-T3 and gamma-T3, lower ljpids, parficularly triglycerides, in
b o o S B B R e e A
administering armattdarR0 wgiractivderénthenos orfitoed phevolifreatabndtivetocotie dowrdelta- T3 and
gamma: T3, s glaRhanresasdiap Miied WEMoAREAR I aRieiared shed nepkiginvention
a

is drawn to a method comprising administering annatto extract where the dose of tocopherol- free
annatto tolCbtrietibirs Ideied-Faaeaa Gara-Haidis RRvERLHLY Eeyecrdem on frout tRye 2605 May. In a
more preferred @sghodiEnant the RvenbafeiscdransbBnaAnataodcamprisinesad Rinisarpemopatto
extract where where the dose of tocopherol-free annatto tqcotrienols, delta-T3 and gamma-T3, is
given in a rangéx}xrn&)%sgﬁ t%nﬁfgﬁjn% 65? g&?ﬁ ﬁgnté’cé’ﬁ%ﬁ?%ﬁ%%taﬁ%tfﬂ\}é’ﬁﬂ%ﬁl}g? rg\%wqt]ggamd
composition com’ghhmrd@dmpm&wmeﬁgb@daﬂmmmmam&d@oI_kapﬂtentiate
insulin to promate Jnglin SRS L, ABRIRYE S 'ANAIRLESISIANGS, 18 3 RGisUed SmBodimgt the

invention is drawn to a compaosition comprising annatto extract where the annatto C5 urisubstituted
15  anmatto extract where the tocopherol-free annattc tocotrienocls, delta-T3 and gamma-T3,

lower lipids, particularly triglycerides, and cause an increase in CoQ10 level up to 20%. In
a more preferred embodiment, the invention is drawn to a composition comprising annatto
extract where the tocopherol-free annatio tocotrienols, delta-T3 and gamma-T3, lower
lipids, particularly triglycerides, and cause an increase in CoQ10 level more than 20%.

20  In one embodiment the inveniion is drawn to a composition comprising annatto exiract
where the tocopherol-free annatfo tocofrienols, delta-T3 and gamma-T3, lower lipids,
particularly triglycerides, in normal weight, overweight and obese subjects. In a preferred
embodiment the invention is drawn to a composition comprising annatto extract where the
tocopherol-free annatto tocotrienols, delta-T3 and gammea-T3, lower lipids, particularly

25  triglycerides, in animals of both sexes. In a more preferred embodiment the invention is
drawn fo a composition comprising annatio exiract where the tocopherol-free anmnatto
tocotrienols, delta-T3 and gamma-T3, lower lipids, particularly trigiveerides, in humans of
both sexes,

In one embodiment the invention is drawn to a2 method comprising administering annatto

30  exiract where the dose of tocopherol-free annatto tocotrienols, delta-T3 and gamma-T3, is
given in a range from 10 to 1000 mg per day. In a preferred embodiment the invention is
drawn to a method comprising administering annatto extract where the dose of tocopheroi-

free annatto tocotrienols, delta-T3 and gamma-T3, is given in a range from 20 to 500 mg
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tocotrienols potentiate insulin to promote insulin sensitivity and reverse insulin resistance with
supplementation of varying duration. In a more preferred embodiment the invention is 10 drawn to a
composition comprising annatto extract where the annatto C5 unsubstituted tocotrienols potentiate
insulin to promote insulin sensitivity and reverse insulin resistance with supplementation in normal
weight, overweight, and obese subjects. In a more preferred embodiment the invention is drawn to a
composition comprising annatto extract where the annatto C5 unsubstituted tocotrienols potentiate
insulin to promgée dagulin 4 merNsititeaBehto¥RIsE: nBUlNdasisianeawith sUpplRsieRialigrdp animals
of both sexes. In_a more refgg{fe]d mtg%q)i‘gggn%he 'nv?ntionr'%s drawn t%a com%gs{igion .corgprising
op S

& WROT o Qe8se O 106 CTASTTEE Ci O .S
annatto extract where ?816 erol-ree anna OetOCO rneno ,806‘{1 a% an gamma—ﬁefbwér |IpIdS,

particularly trighedteritfesndrgdromreains, of poth Sexemga fore 2dibadihweppthdanvention is drawn to a
composition COMRHSIRGHARANR BT BRfeAoNVICHRRS AN AR IOGAKIE BISHIRYS SRRl I fesistance

and potentiating insulin. In a preferred embodiment the invention is drawn to a composition
comprising an3%efifa efeot HESHRERE o LR BRSOk R SRR SR (BFNERCHh PR ntiating
insulin, and lovegnsttidfiskOfeacaks dastiselsieiach {0 i he-gretpeaisibliag bl GWehtbaBMrawn
hyperten5|on_, _%CQSC &Qdoﬁ,?é%“‘{,%f dlrsléease. In @ogi%ggtef%rrgrd etrggbpdlmggt @59 @/&{g%lotr&té%d_rawn to
a 25 composition comprrpsmg ANnato extractwhere the anna%%o oCOtiéNors Teverse msuﬁln resistance
and potentiatintpfisudirniapelseihic st idaprotisrsnidibe tiensifivitiabd tmyepatiosnin reesiance

embodiment thgipvgn '_%ﬁllé%tgﬁ%‘ﬁ’ﬁft%?yﬁ%ﬂﬁ%igﬂn ﬁ%ﬁ?&%@ﬁ%ﬁﬂt@@&ﬁ&ﬁt WBBKG o is

unsubstituted tocols inhibit surface chemotactic bioactive materials (CBM). In a 30 preferred
embodimeRt th& A A GreRRRRRI R0 A RBTTISS ATBAT 0 PRSI NBRaFI ReoABRAR C HErEBided 5
unsubstituted TdekikibBurtassishamRokRcicteast iastla edaiihtyoaif oce-prelassds essbatkament the

invention is drawn,to a compasition.comprising annatto extract where, annatto. C5 unsubstituted T3
inhibit surface CW%%'{B%%?E?%%C Ve mne(l)t%?%ls% Pﬁgn na"ﬁf‘é’\‘?‘ t’thaéﬁeﬂ?g?eorsél%ﬁ%tsé'ionﬁbfacﬁ%oﬁ?ating
monocytes anditionsy tesbodimaptzlicriavgnbon ttidedien e a neorpopitife veuisisibpdimelt thdrdeh/ention

is drawn to a copppsifin,comPrising.AANRREXIRSLYASTE ARRAle- GRS URSIiItRGT S:inkibit
surface chemotactic bioactive materials and prevent the tether or adhesion of circulating monocytes
and 15 semsitivity and reverse insulin resistance with supplementation in animals of both sexes. In
a more preferred embodiment the invention is drawn to a composition comprising annatto
extract where the tocopherol-free annatfo ifocotrienols, delta-T3 and gamma-T3, lower
lipids, particularty triglycerides, in humans of both sexes.
In one embodiment the invention is drawn to a composition comprising annatto extract
20 where the ammafto tocoirienols reverse insulin resistance and potentiating insulin. In 2
preferred embodiment the invention is drawn fo a composition comprising annatto extract
where the annatto tocotrienols reverse insulin resistance and potentiating insulin, and lower
the risk of a disease selected from the group consisting of CVD, T2DM, hypertension,
PCOS and fatty liver disease. In a more preferred embodiment the invention is drawn to a
25  composition comprising annatto extract where the ammatto tocotrienols reverse insulin
registance and potenfiating insulin, and reduce conditions in prediabetic and diabetes
patients.
In one embodiment the invention is drawn to a composition comprising annatto exiract
where C5 unsubstituted tocols inhibit surface chemotactic bicactive materials (CBM). Ina
30 preferred embodiment the invention is drawn to a composition comprising annatto extract
where annatto C5 unsubstituted T3 inhibit surface chemotactic bioactive materials. In a
more preferred embodiment the invention is drawn to a composition comprising annatto

extract where annatto C5 unsubstfituted T3 inhibit surface chemotactic bioactive materials
27



5 leucocytes onto stationary endothelia that cause the loss of vasculature integrity. In a more
preferred embodiment the invention is drawn to a composition comprising annatto extract where
annatto C5 unsubstituted T3 inhibit surface chemotactic bioactive materials and prevent the tether or
adhesion of circulating monocytes and leucocytes onto stationary endothelia that cause the loss of
vasculature integrity, and prevent micro- and macro 10 vascular diseases, and atherosclerosis. In a
more preferred embodiment the invention is drawn to a composition comprising annatto extract where

annatto C5 ?n?bﬁﬁmﬂ' ¢l (S tdtattt Q_ﬁ%i@ﬂﬁﬂﬁé‘@ﬁﬁ@@l msb@sjfli@d ﬁi(:gl&ﬁ:&@lﬁ.@ d@&%_&%ﬁ%&;ﬂ%ﬁﬁrgup_
consisting of ¢ taxis, vasoconstriction, rcoagulation, glycoxidation and oxidize y via
1-3DL eI‘evatione.%gﬁ%e%m%%a%gﬁﬁg%qn%%ﬁﬁ%ﬂ%ﬁﬁ%W%@?ﬁe‘ﬁwgﬁa%rﬁ‘bﬁsﬁ?&’gaﬁﬁf‘ﬁ’stering
annatto extra@W@@@mmm ainthieo 05 umsuibsiionte (T lonhibitssioficéroiepretetied
embodiment the:gyertiofhis i R GAYRRAY CmPrEnaRARINISIeENG. A Bgt%&&!?&% Where the

appropriate dose of the C5 unsubstituted tocols is low because delta-T3 amma-T3 interact

synergistically. PR pifAticprsntaelmbin thpcmse s orarmizote Eassdiodcampiising
administering gneaieexiiBeiineer ttheRRARPEELWR e OEIe Shicinssiiueddosnsislow

because delta-T3 and gamma:T3 inferact synergistically, and alpha-T3 is.absent. In a more preferred
embodiment thgiir‘?f/%ﬁf%)%@?s g?awn %%mr%eeath{lc?d %%{Fﬁtp%ri@ i ?%%%?an’laﬁ%a’ﬁo“éﬁ?&%fm re the
appropriate dogeeyfihéhe€ Sethersobstheriehtof digdslidinghmoausp sf anhancecyuptake/ biadvaitability of

C5 unsubstituted gannatlo Ta.faciilaiss a SisARaGIGREAR, agl AR AduorgBrelered

embodiment the invention is drawn to a method comprising administering annatto extract where the

appropriafe’ doSEPIFcdssashs A ftbEertbEaRsis I8\t Beearsefar<hmabedmanh thrdmyieniniighility of
C5 unsubstituteitaannaita tonipeiltiate soalbsitergneeiitoPROR: agtirationMdSRERR-kdeactivation. 30

In one embodimen vention is drawn to a composition comprising apnatto extract. where PPAR
activation and/o]rﬁgggwgggcﬁ{%ﬁ%n% mog’ § éaﬁegﬁiégé?&%%o%e%rrgﬁ’@nﬁ?}ﬁ%ﬁt the
invention is dravittisampesitisrictom sy aapatitoexizheb:atidre radPBAdRz e thaTiosy anal

SREBP-1 deactiggfiQf.isdn,a site selected from the group consisting of adipose, liver and skeletal
muscle.
15 In one embodiment the invention is drawn to a method comprising administering annatto

extract where the appropriate dose of the C5 unsubstituted tocols is low. In a preferred
embodiment the invention is drawn fo a method comprising administering annatto exiract
where the appropriate dose of the C5 unsubstituted tocols is low because delta-T3 and
gammea-T3 interact synergisticalty. In a more preferred embodiment the invention is drawn

20  to a method comprising administering annatio extract where the appropriate dose of the C5
unsubstituted tocols is low because delta-T3 and gamma-T3 interact synergistically, and
alpha-T3 is absent. In a more preferred embodiment the invention is drawn to a method
comprising administering annatto exiract where the appropriate dose of the C5
unsubstituted tocols is low becanse of enhanced uptake/bioavailability of C5 unsubstituted

25  anmatto T3 facilitates all site-specific PPAR aciivation. In a more preferred embodiment
the invention is drawn io a method comprising administering annatto exiract where the
appropriate dose of the C5 unsubstituted tocols is low because of enhanced
uptake/bioavailability of C5 unsubstituied annatto T3 facilitates all site-specific PPAR
activation and SREBP-1 deactivation.

30 In one embodiment the invention is drawn o a composition comprising annatto extract
where PPAR activation and/or SREBP-1 deactivation is in an organ or tissne. In a

preferred embodiment the invention is drawn to a composition comprising annatto extract
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In one embodiment the invention is drawn to a composition comprising annatto extract where the
tocotrienols have efficient passage through cancer cells, neurons for nerve 5 protection/repair, skin for
protection/repair, liver for catabolism to CEHCs, and arterial wall for CBM inhibition and NOS
induction. In one embodiment the invention is drawn to a composition comprising annatto extract
where SREBP-I deactivation inhibit biosynthesis of fatty acid and decreases TO. In a preferred
embodiment the invention is drawn to a composition comprising annatto extract 10 where SREBP-1

deactivation inhjhit hiesyithgsis.abiathaagithapd decierRafs T & I 8Rr9a0.Qatisare ol BT

preferred embodiment the invention is drawn to a composition comprising annatto extract where

SREBP-1 deachviSiaipinssrsiimasksseifshruseieand decreases TG in a site selected from the
group consisting:ofradéatsaidiver B drskaiRialisnaussliecld bhopesRib edimeRib ardnmentiQras drawn
to a composition I\(Lvher% C5 unsub?ti ted T3 activate the ucle%r transcrigiison factor PPAR (y, a, 6, or
mixed) express%n‘?rf’n epF%‘f%Wg%o eMBOdmEnTthBIRIERtSH ’Sar SR To % Orﬁf}g?ﬂ?oﬁoé ﬁsing
annatto extbact whier&@Gepars stitiveprTi8ciotifrepeith&varcfeacitandtriptiorCRIECy, RRARYAR, S, or

mixed) expressigh. 43 apReie.Rigtered ﬁ@@%{{ﬁgﬁ;he invention is drawn to a composition 20

comprising annatto extract where annatto T3 activate the nuclear transcription factor PPAR (y, (x, 8,

or mixed) expreSsRiif SHPPHERAIEARS FETEBOMidhIEER (oA APBRSETR COMNEFREBErEIFSAhtake
and beta-oxidatigieea BB dsheinaatn prefiehsparRadinne Mmithainy eRli Qikiti@Vndo an a

composition coml%rg;asljrré an g&tltl)leer%ttrgect v‘yh%{g annatto ;I'3 activate.tthe nuclear. transcgigti%rgrfatctor
PPAR (y, a, 8, GT mixed) expression and 25 producé a mefaBioiem: atfectad ineredse o Sx9ae
cellular/mitdchowiisi) SREBR: ladchPatatioxiditibin toaspisbiisim pafatin ered sadritiyrestieifetmlzolism. In

a more preferred, eibodimant fhe ﬂ'{%‘f‘??F&Qr}'éddéﬂxW&i&@n?‘&(@ RERIIRSLGOARNRNY ARnAHGsHact

where annatto T3 activate the nuclear ranscngtlon factor PPAR (y, a, 8, or mixed) expression and

produce a metdSBHEHR AWML FEFassEhsTE mitsasEreim mhibke s b datioacsb

catabolism, andnCeRasadidlveerdsimeisbelisteantedesipasaianyef bfifoss) diviHglyeatidealn a
more preferred em? gliment the invention is drawn to a composition comprising annatto extract where
annatto T3 activate the nuclear transcription factor PPAR 29

15  In one embodiment the imvention is drawn to a composition where C5 unsubstituted T3
activate the nuclear transcription factor PPAR (y, o, 8, or mixed) expression. In a preferred
embodiment the invention is drawn to a composition comprising annatto extract where C5
unsubstituted T3 activate the nuciear transcription factor PPAR (v, o, 8, or mixed)
expression. In a more preferred embodiment the invention is drawn fo 2 composition

20 comprising annatto exfract where annatto T3 activate the nuclear transcription factor PPAR
{y, o, &, or mixed) expression and produce a metabolism-affected increase of
cellular/mitochondrial uptake and beta-oxidation catabolism. In a more preferred
embodiment the invention is drawn to a composition comprising annatio extract where
annatto T3 activate the nuclear transcription factor PPAR (y, a, 8, or mixed) expression and

25 produce a metabolism-affected increase of cellular/mitochondrial uptake and beta-oxidation
catabolism, and increase triglyceride metabolism. In 2 more preferred embodiment the
imvention is drawn to a composition comprising annatio extract where annatto T3 activaie
the nuclear transcription factor PPAR (y, &, &, or mixed) expression and produce a
metabolism-affected increase of celiular/mitochondrial wuptake and beta-oxidation

30  catabolism, and increase triglyceride metabolism and decrease plasma FFA and
triplyceride. In a more preferred embodiment the invention is drawn to a composition

comprising annatio extract where anmatto T3 activate the nuclear transcription factor PPAR
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(y, a, 8, or mixed) expression and produce a metabolism-affected increase of cellular/mitochondrial
uptake and beta-oxidation catabolism, and increase triglyceride metabolism, and decrease plasma
FFA and triglyceride, which causes a reduction of hyperglycemia and Ill, enhancement of IS and/or
lowering of IR states. 5 In one embodiment the invention is drawn to a composition comprising annatto
extract where SREBP-1 deactivation and PPAR activation by T3 control the synthesis and
metabolism of FFAITG. In a preferred embodiment the invention is drawn to a composition comprising

annatto extrac{jyhere $RézBRitedpactivetiasnandd PAddaeti atiostbylks coptisl thagyaibesfs and
metabolism of FEAIT an%g se decrease plasma lipids, 10 reduce fat storage and/qr weight loss. In
one embodimecnet]ﬁ%r%%/tg |o]?1£|%a§dru vt\?%%oa%dc?r‘%%"ggﬁ%%oé}or%aﬁar%%sgmanna 8" g)%ﬁszaecrt]m gre 5
unsubstituted toetibaksrer sadhderecdanrdgead E6rk ased hirp yteridio nywbith asrsees nanTedittiqrr efent

osteoporosis, ig%lg Eﬂ;@&?&ﬁ@@ﬁ?&ﬂéﬁ%‘éﬂ]eﬁ?@ﬁ@%n!ﬂa?}gwﬁﬁﬁegfm%imem the invention is

drawn to a compos}itﬁon comprisir;gga.nnattp extract where C5 15 unsubstituted tocotrienols, reverse
nerve damage &8 S8R IRS| 57 SBRMRA AT AT Nt Ay CPRBOBHEB SRIBPIBTHE SoptibicEEer, and
repair skin damagge |SREPPIE dueiereehe MBOHIMENtE ivenbenTs draws the eopanition
comprising annatto.extract I natto tocotrienols reverse nerve damage, decrease hypertension,
cance. RS BHEGo ooLeChoats (O Sa et e Tohoat Tty es o6 Tron <
embodiment thecmpesition ¢tsripavingenastompusitivhaoBRESHd dnedivetoxtradtiPRABracthetiozotrienols
are diuted andiadeieddpal/ERTiden-ln R EfaURA S ORIRRRG i LNGIMRRIS AP Bids

composition comprising annatto extract where the tocotrienols are diluted and added in glycerides,
such as, st8bleT st hErRss afiritrighidetides. In a more preferred embodiment the invention is
drawn to a COMROSHioEGRIRISING ARRAHSAS LYtRE Wheresthsstacairenalsisie diuied andsadded in
glycerides, such as, stable tacotri o%—co taining triglycerides selected from the group cansisting of
rice bran, oat b‘?’gﬁfep ,“%fﬁ/es%vh\‘/‘gega oﬁg%mfec‘:’re%%gﬁé’%eea&agﬁﬁ%ﬁ%ﬁageegﬁ rg Bhe Embodiment the
invention is draimmiterdcqrrgyesiticateoporytisi i iminctto cex it tropdie sirith d4wegtrieho ks prefaditdted, and

added in glyceridas and-phasnhalinias i kawadPielsrpskambosipanh ha s ntands.diawrio a
composition comprising annatto extract where the tocotrienols are dilutéd, and added in glycerides and
phospholiﬂi%is SBhsubsilgieg, tocotrienols, reverse nerve damage, decrease hypertepsion, enfiance

mmmunity, prevent osteoporosis, inhibit cancer, and repair skin damage. In 2 more

preferred embodiment the invention is drawn to a composition comprising annatto extract
where annatto tocotrienols reverse nerve damage, decrease hypertension, enhance
imnuunity, prevent osteoporosis, inhibit cancer, and repair skin damage.

20 In one embodiment the invention is drawn to a composition comprising annatto exiract
where the tocotrienols are diluted and added in glycerides. In a preferred embodiment the
invention is drawn to a composition comprising annatto extract where the focotrienols are
diluted and added in glycerides, such as, stable focotrienol-containing triglycerides. In a
more preferred embodiment the invention is drawn to a composition comprising annatto

25  extract where the focotrienols are diluted and added in glycerides, such as, stable
tocotrienol-containing triglycerides selected from the group consisting of rice bran, oat
bran, paim, olive, wheat germ, cranberry seed, and litchi seed. |
In one embodiment the invention is drawn to a composition comprising anmattc extract
where the tocotrienols are dilnfed, and added in glycerides and phospholipids. In a

30  preferred embodiment the invention is drawn to a composition comprising anuatto extract
where the tocotrienols are diluted, and added in glycerides and phospholipids selected from
the group consisting of lecithin, phosphatidyl choline/serine. In a more preferred
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the group consisting of lecithin, phosphatidyl choline/serine. In a more preferred 30 embodiment the
invention is drawn to a composition comprising annatto extract where the tocotrienols are diluted and
added in glycerides and phospholipids, and contain high levels of nutrient-rich non-saponifiables. In
one embodiment the invention is drawn to a method to enhance absorption, where 5 tocotrienols are
taken at night. In a preferred embodiment the invention is drawn to a method to enhance absorption
where tocotrienols are taken from 5 pm to midnight. In a more preferred embodiment the invention is

qlrawr: toa me&iﬂﬁt}w@d MCRARGORHRa R 8 Eeaiben O'l @Ascaﬁﬁaias@a%ﬁﬂﬂa &c&g&h rﬁr@b&@ﬁﬁinner
time. In a more preferred empodiment t vention is drawn_ to g method tq enhance absorption
where tocotrier%c(f))ﬁgtTﬁnglrséafaek‘ng%gﬁr&/ #ﬁ%@‘i@%‘fﬁﬁﬁsaﬁ?ﬂ&%@ﬁw HEGHR %éeﬂ?\i/)sention is
drawn to a m_etblﬁudtt'wre_ﬂhr@rm-am;ﬁa’bhwhere toc_otrienols are tak_en at night to suppress
cholesterol biogygifiesis,Ja: Aot AIStaited smbadiment hiedpenianindmnisameed o

enhance absorption where tocopherols are taken in the morning. In a more preferr

invention is draRfPtBeaMsetfolteretiiatle dBsbpEbATah endasuapm s Sstient ik drpimtie fnorning,

and the tocophgralpdie ahphacd kkbpHibereHre RS -LMbadimra! thednveptignbsaliawn ta a method
to enhance absor;r)tion ¥vhere togo hercglzhare taken farthest in time frtgn%thet cotrienol consumption.
i i Ehif

I ROHRETAL EKt ST R Wh T g0l T % FREADES SRSAE here

In a more preferr%g & %%ﬁirr‘?
tocopherols arehake tot@richoincuestiiom Wigitim? toeotriehal siamestaties. 200 reonerenpbcieiradnt the

invention is drayyn, o2, cAMAROSITAMGR W RESINGC:AANALA R IFAS PSR IS ANNaHS £XIKAGk S0

administered to humansi mammals, avians, fish, crustaceans, and domestic and farm animals. In an

additional ¥mbdefriskeR FREMRRte A (it B0 EspESmah CEmpH shigrusaien e dmrs Witere the

annatto extractamaharsnasaedigitories watraadyeieinaneagrlicatians: f5nRee erhadiment the
invention is drawn to a composition com%[isinég %ﬁ}r;la t0 extrtgct. where annatto extract is combined with
RSHBRTS i

other nutrients. ho%t;ﬁeefsésr‘re e BCHineA Tt Patib TR B EhERiEh RIS annatto
extract where asmgticeeatisaitien culnats rechplitiiodthver rigitre nts then ch e n dttor exityeec posfataih s

tocotrienol and geranyh LTAR B MK BRI 140 RO S IR S Y SEIP RIS, AL 1. Bis

composition _
15 are taken in the morning, and the {ocopherols are alpha-T1. In 2 more preferred

embodiment the invention is drawn fo a method to enhance absorption where tocopherols
are taken farthest in time from the tocotrienol consumption. In a more preferred
embodiment the invention is drawn to 2 method to enhance absomption where tocopherols
are taken 10 - 14 hours from the time focofrienols are taken.

20 In one embodiment the invention is drawn to a composition comprising annatio extract
where the annatto extract is administered 1o humans, mammals, avians, fish, crustaceans,
and domestic and farm animals. In an additional embodiment the invention is drawn to a
composition comprising annatto extract where the ammatto extract has pharmaceutical,
medical, and veterinary applications.

25 In one embodiment the invention is drawn t0 a composition comprising annatfo exiract
where annatto extract is combined with other nutrients. In a preferred embodiment the
invention is drawn to a composition comprising amnatto exiract where annatto extract is
combined with other nutrients, and the annatfo exiract confains tocotrieno! and geramyl
geraniol. In a more preferred embodiment the invention is drawn to a composition

30 comprising annatto extract where the nuirient is selected from the group consisting of
phytosterols, oryzanols, policosanols, pantethine, red yeast rice (Monascus), oat bran,
garlic, gugul lipids, chitosan, soy protein (e.g., oligo- and poly-peptides, Itiydrolysates),
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30 comprising annatto extract where the nutrient is selected from the group consisting of phytosterols,
oryzanols, policosanols, pantethine, red yeast rice (Monascus), oat bran, garlic, gugul lipids, chitosan,
soy protein (e.g., oligo- and poly-peptides, hydrolysates), 31 CoQ10, camitine, magnesium, calcium,
D-tyrosine, fibers (insoluble and soluble types, including beta-glucans), omega-3 s (DHAs and EPAS,
ALAs), and lecithin. In an another embodiment the invention is drawn to a composition comprising
annatto extract where the nutrient is selected from the group consisting of banaba extract (e.g., 5

corosolic acid) (iRgi6, aGiEs Rl 1BePABHEHOTPARIE] NONWRIRNHRER BMIARIBSHRCKEIBG Jjagn. In one
embodiment the ig%/ention is drawn to a compasition comgrisig%annatto extract where annatto extract

is combined witP°BiHB8 Ao &R S h ARse AL S aPd s SSh AN geranyl geraniol,

and the formulaticm effetis kedridinenn tive tweentisc iadrai6h dia betespanit on eiahptisisy narames. In a
preferred embodiment ine. arentions drawnie 3:5omeoslion comprzing-AnNALe sxltaciyhere

jQn. c oSl
annatto extract is combined V\(it%{,ig%ér nutr.lents,_arf%nﬁ?e %Im tto extraCt contains tocotrie :(%"and
geranyl gefanisomaeeiitheidprincistpsiie ik isomerigl domed. falrprationcrddho e raigiied seclidigatty acid
are reduced. Inggpg.embodiment the invention is drawn to a composition where annatto extract is 15
combined with a drug. In a preferred embqdiment the invention is drawn to a composition comprising
annatto extract%bi‘? eegr#ﬁgﬁﬁe@;(fp&ﬂ%e%?ﬁbﬁ WRHS YT R O O RS STt TR the
group consistingleftipichagd undmcs tatiegrihiizeh witiostreducer@O0d  thetktory EOéc? twhikidor,
anti-diabetic drig, 4 Aa6:bialk In.Amore. Y Ale e, mRadmen fagnyention b draumio &
composition comprising annatto extract where 20 annatto extract Is combined with a drug, and the

annatto extPact Eabeish 16 cogidinticaadwariningepivTeR Ry DS G Py FOROIOE JFpR to 2

DRAWINGS Figpgghdsitiustiatesiba L anassen-ah avaiabapiant-derive dteeatsiandls-erniaiging 25
products with a HPLC insert of annatto tocotrienols. Figure 2 _iIIustratgs natural vitamin E

tocochromanol S¥§HlRy Sy He 2SN K8k (RN T PERBIRR & SE5¥hISE R Ve Ay feraniol
moiety. Figure 3dttustzatesffretsderehsosoffety dintascld arisk ghaeseimb dangnsid upptednented with

In one embodiment the invention is drawn to a composition where ammatto exiract is
15  combined with a drug. In a preferred embodiment the invention is drawn to a composition
comprising annatto extract where annatto extract is combined with a drug, and the drug is
selected from the group consisting of hpid reducer, statin, inflammation reducer, COX 1
inhibitor, COX 2 mhibitor, anti-diabetic drug, TZD and fibrate. In a more preferred
embodiment the invention is drawn to a composition comprising annatio extract where
20  annatto exiract is combined with a dmg, and the annatto extract contains tocotrienol and

geranyl geraniol.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates the comparison of available plant-derived tocotrienols-containing
25  products with a HPLC insert of annatio tocotrienols.

Figure 2 illustrates natural vitamin E tocochromanols, highlighting the carbon-5

unsubstituted (hollow arrows) tocols and geranyl geraniol moiety.

Figure 3 illustrates the decrease of cardiovascular risk index in humans supplemented with

anmnatio tocotrienots.
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annatto tocotrienols. 32 Detailed Description Of The Invention and Preferred Embodiment Detailed
Description of the Preferred Embodiment In one embodiment a composition contains annatto extract
with tocotrienol. In a preferred embodiment the composition contains annatto extract with tocotrienol,
where the 5 tocotrienol can be all the chemically synthesized forms of delta-tocotrienol and gamma-
tocotrienol, such as, DL-delta-tocotrienol and DL-gamma-tocotrienol. In one embodiment a
composition contains annatto extract with tocotrienol, where the tocotrienol contains delta-tocotrienol
and gamma-totafaiadhabdpahe Gt e deladen ganmeraiopaiiegataanols is between 1:100 to 100:1.
In a preferred diment the 10 composition contains annatto extract with tocotrienol, where the
tocotrienol con epa%e S Sonot e Bren ‘%%é%ﬁcgnol, and where the delta-to-gamma ratio of
tocotrienols is etheanbedsey 28:dmhentivrorentrefemadtensboinmett theotompoditie predamtadins
annattoextractyifhineatrigRol.yhesgHbe insairenaheariaingdaltasacauisnaland R e

tocotrienol, and where the delta-to-gamma ratio of tocotrienols is between 1:10 to 10:1. In 15 a more

preferred embdaftfEiRRESh &R0 FoL e F aricahy srthatrldamsniriedanerbmol M S scotrienol
contains delta-toecottianal ok gaDuRé-kaaotdeiabland hemdhe-tdaltdeaigamma ratio of tocotrienols
is between 1:5 {0 5:1. In ore preferred .embodiment the com osition.contains annatto extract with
tocotrienol, whe}fleot%ee c%%%%ﬂ?ﬁ‘éﬁéﬁ) tontame dpeﬁtg%{égclﬂsﬁeno fng)%rg%mwéq%é%gg?ﬁ{éeﬁo ’,ﬁﬁ {/?/h)&el?e the
delta-to- 20 garinerarienid cPréubtridpitisdsotitnoh end emnboditvratienco mpbsitherectmtainiatrotrienol,

where the compasitigniis @ spiniseiab RNARRALCIT BE AN Natral Sxieach apalahace: th mixture

has standardized low levels of tocopherols. In a preferred embodiment the composition contains

tocotrienol O wh& B RRE IShTABERE AR N kTS BRAPSOMATRbSYHsEE g o HsRs Aoakktelifid where
25 the standardizedriee| nitgemphetalstieso b} Whaditheadphafergshemn baihinoe tidhitgeaeEnposition
contains tocotrienol, where the, composition is a mixture of an annatto extract and a natural extract,
and where the g%hﬁgg?zlﬁzﬁgdg?:%/géﬁbf oéo%%%r%ﬁ%%%{%%%fzﬁ%%%& Ibl e é%rlrgendcglrln BUient the
composition corsiding teedirieswticnbleravhiate dbenpessitinds sontdint réebé-tovetnismttonsitrgamnand a

natural extract, mgf%ﬂm&@%@a%t@g%ga tatio of tocotrienols 1s between 1:10 1o 10:1. In

15 - a more preferred embodiment the composifion contains annatto exiract with tocotrienol,

where the tocotrienol contains delta-tocotrienol and gamma-tocotrienol, and where the
delta-to-gamma ratio of tocotrienols is between 1:5 to 5:1. In 2 more preferred
embodiment the composition contains annatto extract with tocotrienol, where the
tocotrienol contains delta-tocotrienol and gamma-focoirieno!, and where the delta-to-
20 gamma ratio of tocotrienols is 1:1.
In one embodiment a composition contains tocotrienol, where the composition is a mixture
of an anmatto extract and a natural exfract, and where the mixture has standardized low
levels of tocopherols. In a preferred embodiment the composition contains tocotrienol,
where the composition is a mixture of an annatto exiract and a natural extract, and where
25  the standardized level of tocopherols is < 50%. In 2 more preferred embodiment the
composition contains focotrienocl, where the composition is a mixture of an armatio extract
and a natural extract, and where the standardized level of tocopherois is £20%. In a more
preferred embodiment the composition contains tocotrienol, where the composition is a
‘mixture of an annatto extract and a patural extract, and where the standardized level of
30 tocopherols is £ 10%. In a more preferred embodiment the composition contains
tocotrienol, where the composition is a mixture of an annatto extract and a natural extract,

and where the standardized level of tocopherols is < 1%. In more preferred embodiment
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30 tocopherols is 5 10%. In a more preferred embodiment the composition contains tocotrienol, where
the composition is a mixture of an annatto extract and a natural extract, and where the standardized
level of tocopherols is <_ 1%. In more preferred embodiment 33 the composition contains tocotrienols,
where the natural extract is selected from the group consisting of a vegetable oil of rice bran, palm,
cranberry seed, and litchi seed. In one embodiment a composition contains tocopherol and the
tocopherol is alpha-TI. In a preferred embodiment the composition contains alpha-T1, and the amount
of the alpha-Tth&dsmposifiéh airtamsatabtdengiberblae|thanmiore preferr édseinitatimantkhgreaamposition

ooy ao keG4 0P AR O AR Jars, Soital IS OIARAPIRIOS. 1 & MOre

preferred embodimentthe cormposition contains a e amount of the alpha-T1is <_10%

of the total tocapRBeeEIRTEIANS ACPRETRTHE SPRIFIRAPPRRE! eBATHE ShepbeaN taiApkApha- 11 Zand the
amount of the algRardd nbackier@itbedatasiliotespRiRaralshd roNmme RN LA e RpAsition

contains a mixture of annatto extract and a natural extract that is an appropriate spectrum.. In a
preferred embddlimaltard BmiosLiderPresitEind™ miRRire RSP EHRA (B RRHRG A Hea R IRPs 8% ract, and
more than 50%:ekithe; iatetienals aretelia: bl apdiganmMmasS2ivacmateqseiscmpdepboriment the

composition 15 contains a mixtyre of annatto extract and a natur Iexé( ct, and more than 50% of the
% L%s % e@% 5?%%’ i? %ot

annatto extractspith-I hatural ¥ act, thadatas tocpblesyol-frée. dnmne emiiodithenfbadompoition
contains >60% C5 unsubstituged tocotrienols g‘<15% tocopherols. In.a preferred embodiment a
composition coﬁ?xalf‘ﬁ%sg]?&‘%oa uns%%gsat?gft?eana@ og&?f}enr?o (s%paghed <§%ﬁo%oﬁh%%l§%’%%’?§lre
preferred dhe ewrpptémodnt a composition contains >80% C5 unsubstituted tocotrienols and <5%
tocopherols. In gng, crabdinent 3 AMPOSHIN CRMRANS 2O GXUACL:AN (A6 JRRaltqaxiract

decreases blood level of triglyceride. In"a preferred embodiment the composition contains annatto
extract, where tFETaYnEtb ExtFaCPRERTAHS TREHRNOE AnBrefatisc ot B f8EreaR@eBIsBd level
of triglyceride. Igatiare pipferecorambadimanitheeampasiion: antaias AsraRERIRCLithere the

annatto extract contains_tocotri nQi;%, and where_the tocotrienol_.decreases.blood. level of triglyceride,
and where the 5%%‘%%‘5&8%@%%#%&5 % éamma?f g ehl a more preferred emi oﬁlment the composﬂgo}(

15  contains a mixture of annatto extract and a natural exiract, and more than 50% of the

tocotrienols are SR F5TH SRS FERBEHRAYYRES oA SontamRo e of

tocotrienols are delta-T3. In & most preferred embodiment the composition contains a
mixture of annatto extract and a natural extract, and it is tocopherol-free.
In one embodiment a composition contains >60% C5 unsubstituted tocotrienols and <15%
tocopherols. In a preferred embodiment a composition contains >70% C5 unsubstituted
20 tocotrienols and <10% tocopherols. In a more preferred one embodiment a composition
contains >80% C5 unsubstituted tocotrienols and <5% tocopherols.
In one embodiment a composition contains ammatto extract, and the ammatto extract
decreases blood level of triglyceride. In a preferred embodiment the composition contains
annatio extract, where the amnatio extract contains tocotrienols, and the tocoirienol
25  decreases blood level of triglyceride. In a more preferred embodiment the composition
contains annatto exiract, where the annatto extract contains focotrienols, and where the
tocotrienc] decreases blood level of triglyceride, and where the decrease in the blood level
of the triglyceride has an effect selected from the group consisting of reversal of insulin
resistance, metabolic syndrome, prediabetes, disbetes and diabetes-related cardiovascular
30  disease.
In one embodiment a method to reverse insulin resistance, comprises adruinistering annatto

extract containing tocotrienols and potentiating insulin. In 2 preferred embodiment the
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of the triglyceride has an effect selected from the group consisting of reversal of insulin resistance,
metabolic syndrome, prediabetes, diabetes and diabetes-related cardiovascular 30 disease. In one
embodiment a method to reverse insulin resistance, comprises administering annatto extract
containing tocotrienols and potentiating insulin. In a preferred embodiment the 34 method to reverse
insulin resistance lowers the risk of a disease selected from the group consisting of CVD, T2DM,
hypertension, PCOS and fatty liver disease. In one embodiment a composition contains annatto

extract anddthhaﬁemaiw@&}@yvig&ﬁa Eesiu&ﬁcgrﬁf@é@%@mg@@m&%m GRBRasIHH GRDRNRS agnatto
extract, and the tocotrien CRP and pro gainst inflammation. In a more preferre
embodiment th‘éo%%ﬁ{ﬂ%gggg%%o%%W&W%E@bgﬁdlﬁ?@t%lﬂﬁﬁ %levate BDL. In a more
preferred embbdemrertthéiren positiprsiont aimsan rmattaieoxitaetond the toeatitacisliesERFholesterol
and decrease gargigyascilar Fsk.index, In -nre eg%?%g' e [tion. contains
annatto extract an t%e tocggﬁ%%r%@ lower 8%%(%%%[%% é%%gr%gta 0 éﬁ%ﬁ%éﬁ%@%ﬁ%ﬂ%a&%%odimem
a composition RIS Bnnsitarateraeeainet tdlasmpimitions stoeoisherelfed nbrstegy tSotrienols,

and tocotrienolscatgopfiesimingt bhiiatPeldanshaantahandi aisvatersefefetembadigeat the
composition cont%in agnr%]to extract.and is tocopherol-free with >98% tacotrienols and toc??gienols
a‘gﬁ“a- : {}%ﬁé?ﬁl e

are predominarftfy R BHE BRTBSA SRR AR PR B RS R SRR
composition preddidesrei$s bedefiemibifetis listed inEables fré&idreh anprefiersed thentvadinsitivna
compositon copias, 5106 Ga UGS Insel OEea g enefigalalect In Tables

| & 3. In one embodiment a composition contains anhatto extract and tocopherol-free annatto
tocotrienold anth tRBROBPMENSTH de LIARRNIIRSC SATEHBYS 3BT SIS epréerraanrasiBerlitient the
composition copisdpReANTR0SM BetanddnseRhsr ehirer aRRale 22 laeatHanaisyangkihes md
tocopherol-free annattg tocotrienols are deI%S and gamma-T3, where the delta-T3 and gammma-T3
lower lipids. In 5%??8}%'%% PR ERTE %d’WH’c‘! S PO SR O A TS R E A cpnd
tocopherol-freeiannaticectoettievitls; S@A6l tthottatnp et ebdoedeanin attoptedotriemdly debdEita-T3 and
gamma-T3, wh %E%H%e %E%ﬁ%@&@o&?&{ﬁ&ﬂ%&?a‘ﬂﬁf%% QM&P%%%@Q!X%%@%?%‘“ré‘dﬁégée
preferred embodiment the 25 composition contains annatto extract and -tocopherol- ree annatto
tocotrienopss, anBensdicial effects listed in Tables 1 & 3. In a preferred embodiment a composition contains

a C5 tocol and the C5 unsubstituted tocol produces a beneficial effect in Tables 1 & 3.

In one embodiment a composition contains anmatio extract and tocopherol-free annatto
tocotrienols, and the tocopherol-free anmatto tocofrienols lower lipids. In a preferred.
embodiment the composition contains anmatto extract and tocopherol-free anmatio
20 tocoirienols, and the focopherol-free annatto tocotrienocls are delta-T3 and gamma-T3,
where the delta-T3 and gamma-T3 lower lipids. In a more preferred embodiment the
composition contains annatto extract and focopherol-free amnatfo tocotrienols, and the
tocopheroi-fres annatfo tocotrienols are delta-T3 and gamma-T3, where the delta-T3 and
gamma-T3 lower lipids, particularly triglycerides. In a more preferred embodiment the
25 composition contains annatto extract and tocopherol-free ammaito tocotrienols, and the
tocopherol-free annattc tocofrienols are delta-T3 and gamma-T3, where the delta-T3 and
gamma-T3 lower lipids, particularly triglycerides and do not cause a drop in CoQ10 level.
In a more preferred embodiment the composition contains annatto extract and tocopherol-
free ammatio tocotrienols, and the tocopherol-free annatio tocofrienols are delia-T3 and
30  gamma-T3, where the delta-T3 and gamma-T3 lower lipids, particularly triglycerides, and
cause an increase in CoQ10 level In a more preferred embodiment the composition
contains annatto extract and tocopherol-free annatfto focoirienols, and the tocopherol-free

annatto tocotrienols are delta-T3 and gamma-T3, where the delta-T3 and gamma-T3 lower
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tocopherol-free annatto tocotrienols are delta-T3 and gamma-T3, where the delta-T3 and gamma-T3
lower lipids, particularly triglycerides and do not cause a drop in CoQ10 level. In a more preferred
embodiment the composition contains annatto extract and tocopherol- free annatto tocotrienols, and
the tocopherol-free annatto tocotrienols are delta-T3 and 30 gamma-T3, where the delta-T3 and
gamma-T3 lower lipids, particularly triglycerides, and cause an increase in CoQ10 level. In a more
preferred embodiment the composition contains annatto extract and tocopherol-free annatto

tocotrienols, angl the Rhgkol:fe anattg tocotrienols are delta, ma-T.3,,where the
delta-T3 and gagr%mé-ﬁa%qowe& B%ﬁﬁ%Ség?cu%ﬁ?ft%aIg%cer?ﬁgslflacr}}—o qagl?s%gg?] n%)rezogs/\g ir?n CaoQIO

level up to 20%50RTaPIPsFED REFRPEERIEYING dinTeRRsiHETC OPR RS tRsnasoneairRs tadnfateowrhrmitisad

tocopherol-free zanAattedaseitRN@k, BEkHiplacrRherolfias Aepaitadecelienaly ate geliand3 and

gamma- T3, where the delta:T3 and gamma-T3 lower lipids, particularly triglycerides, and cause an 5
increase in Cogﬁé T‘égféf’ Sélifﬂg?? fgé;%%’ B IABEEHRS: PR AT it E ot Sk Bxtract

and tocophérol-neemnnatoQiddetrtmols, thae 2684 tocopherol-free annatto tocotrienols are delta-T3

d -T3 : Ita- - ini ticul tri id i
and gamma 1@%&18%%5%,59&9% &&jﬁj%%g%%%%g %éggg%f éésrgeggz &Y 't%%(?gfﬂééréigééé%%'nﬁ%'“

normal weight, overvvelg t and obese e diment the composition

contains annatté’eiiseelarmpddte prromicnidisn sanditotasaterls andehe Boupherpitresd. aafatto

tocotrienols aregigdta- Tik antOem MR Tenahsl vehesa dhaigRiia 3Rt 9rBBRLAaloWa! ipids:
particularly trigl)&:er' es, in anirgals f hoth sexes. In apéjrzore prefee{r%ed embpodiment the composition
contains annattd’ S%tFacl SRHT5R0 SRS r8RFESENRE D (e BtrRaRiGIEh T bRE T pthsr SRR i Hatto

toco_trienolﬁlqre aﬂm@ﬂ&m&dogmaaﬁﬂ,tacmbh&wimeaﬂmumm&ﬁmﬁ,m mha-ﬁ’&dpmllﬁaéds,
particularly triglygedde o hLmaNS. kRSP ,I.ne-cbOdiNeN: 2 Meihed comprises -

administering annatto extract and tocopherol- annatto tocotrienols, and the tocop erol-free

annatto tocotrieHI§TaPids |t HHly gEaiRES isng Arimals #Fede trams- 10roe 100 meefRieday. In a
preferred embodimiRitacietho ddtsoumRISSREMINISRINY apRALO ST gripgrprherphitee

annatto tocotrienols, and the tocopherol-free annatto tocotrienols are delta-T3 and gamma-T3, is
given in a rangeSRIFIBRGD g HR YT ETHETE PROEIR AL LA AT FEEHOE CorfBfises

administeritfg  where the delta-T3 and gamma-T3 lower lipids, particularly triglycerides, in humans of
both sexes.
In one embodiment a method comprises adminjstering annatto extract and tocopherol-free
annatto tocotrienols, and the tocopherol-free annatto tocotrienols are delta-T3 and gamma-
T3, is given in a range from 10 to 1000 mg per day. In a preferred embodiment a method

20  comprises administering anmatto extract and tocopherol-free énnatto tocotrienols, and the
tocopherol-fres annatfo focotrienols are delta-T3 and gamma-T3, is given in a range from
20 1o 500 mg per day. In a more preferred embodiment a method comprises administering
annatio extract and tocopherol-free annatto tocotrienols, and the tocopherol-free annatto
tocotrienols are delta-T3 and gamma-T3, is given in a range from 50 to 150 mg per day.

25  In one embodiment a composition contains annatio exiract with tocotrienols and the annatto
exiract potentiates insulin and reverses insulin resistance. In a preferred embodiment a
composition contains ammatto extract with tocotrienols and the annatio extract potentiates
insulin and reverses insulin resistance, and lower the risk of a disease selected from the
group consisting of CVD, T2DM, hypertension, PCOS and fafty liver disease. In a more

30  preferred embodiment a composition contains annatto exiract with tocotrienols and the
annatto extract potentiates insulin and reverses insulin resistance, and reduce conditions in

prediabefic and diabeies patients.
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annatto extract and tocopherol-free annatto tocotrienols, and the tocopherol-free annatto tocotrienols
are delta-T3 and gamma-T3, is given in a range from 50 to 150 mg per day. 25 In one embodiment a
composition contains annatto extract with tocotrienols and the annatto extract potentiates insulin and
reverses insulin resistance. In a preferred embodiment a composition contains annatto extract with
tocotrienols and the annatto extract potentiates insulin and reverses insulin resistance, and lower the
risk of a disease selected from the group consisting of CVD, T2DM, hypertension, PCOS and fatty

liver disease. Ipa gaare 30 Rieferred ‘égmgiﬁb%mc p%ﬁ#ﬁlﬂ& CRIAnS.AaNakD m%&g%&e duce

tocotrienols and the annatto extract potentiates insulin and reverses insulin resistance, an
conditions in plREGEISEAE. 9 dhgrewRadin SHERES PobHHER dusHiB oW PRORIORCCBRMYB STEBRTIHN I aMs annatto

extract with CoregebstisuiRdrdaaatidencts, anddienanaatedmxiact RRpHatRINsLHRLR RiRRte insulin
sensitivity and reverse i sgén resistance, In a t%%;irmd ifnr%bodiment a co?e%osition contajns annatto
0

extract with C5ThgibAtt %Egﬁ?gﬂ%?g 58 Fin S PRREBL (BPPIIERIR Hote
insulin sen8itivipyamely enaize sersitiivitesist anceswitindippisisentarih efpreyiagatonationryma more
preferred embogiment th Gomposiien.conAINGANIAYR SXrACkII GRunsuhsiiiiad lacqrmienols,

and the annatto extract potentiate insulin to promote insulin  Sensitivity and reverse insulin resistance
with supplemerftatiHFRSHBI LIRS FRATR G B BRE & AigB DL AGPOBRifeREHD
embodiment theeceiivigsiaan centaiasiieBRNAiRmteach il umerhatiiied seaiiensdstand the
annatto extract potentiate insulin _to promote insulin sensitivity and.reverse insulin resistance with
Cupplementatiot Ao Bt PLgs. 1 A FOo T BT FEEe St Sontains

m
annatto ej@ractwititCs aas st {Ciothiuatinésiois;canchtie anitht crmettackivateptiattidnsininiio

promote insulinggepithity andieVerme e in sealsiance, dpuransREt Lotk Sexe /o en

embodiment a composition contains C5 unsubstituted tocols inhibit surface chemotactic bioactive
materials. In a rGFEAT I PE SSRTBodndRes BEHGEitaIv edmeh S rouRetiBen B R BB Rhere the

C5 unsubstitutegktarolsmiedS Suifnssbstibdteskdigiadtk thad Gheunsipstistiad: Teotamatt Sustase o

chemotactic bioactive materials. In.a. more preferred embaodiment a,composition contains C5
aubstiuted RO R e R P SO GRS PR G TR RO B g the 5

unsubstituléd TRintrbitesufeibmnart caotagtizsition contains C5 unsubstituted tocols inhibit surface
chemotactic bioactive materiais. In a more preferred embodiment a composition contains

C5 unsubstituted tocols, where the C5 unsubstituted tocols are C5 unsubstitaied T3 and the

C5 unsubstituted T3 inhibit surface chemotactic bioactive materials. In a more preferred
embodiment a composifion contains C5 unsubstituted tocols, where the C5 unsubstituted

20 tocols are C5 unsubstituted T3 and the C5 unsubstituted T3 inhibit surface chemotactic
bioactive materials and prevent the tether or adhesion of circulating monocytes and
leucocytes onto stafionary endothelia. In a more preferred embodiment a composition
contains C5 unsubstituted tocols, where the C5 unsubstituted tocols are C5 unsubstituted

T3 and the C5 unsubstituted T3 inhibit surface chemotactic bioactive materials and prevent

25  the tether or adbesion of circulating monocytes and leucocytes onto stationary endothelia
that cause the loss of vasculature integrity. In a more preferred embodiment a composition
contains C5 unsubstituted tocols, where the C5 unsubstituted tocols are C5 unsubstituted

T3 and the C5 unsubstituted T3 inhibit surface chemotactic bioactive materials and prevent

the tether or adhesion of circulating monocytes and lencocytes onio stationary endothelia

30  that cause the loss of vasculature integrity, and prevent micro- and macro-vascular diseases,
and atherosclerosis. In a more preferred embodiment a composition contains C5
unsubstituted tocols, where the C5 unsubstituted tocols are C5 unsubstituted T3 and the C5

unsubstituted T3 inhibit surface chemotactic bioactive materials and prevent pathological
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bioactive materials and prevent the tether or adhesion of circulating monocytes and leucocytes onto
stationary endothelia. In a more preferred embodiment a composition contains C5 unsubstituted
tocols, where the C5 unsubstituted tocols are C5 unsubstituted T3 and the C5 unsubstituted T3 inhibit
surface chemotactic bioactive materials and prevent 25 the tether or adhesion of circulating monocytes
and leucocytes onto stationary endothelia that cause the loss of vasculature integrity. In a more
preferred embodiment a composition contains C5 unsubstituted tocois, where the C5 unsubstituted
tocols are C5 yrephstitied-4 3 god thg,C5 é}g&PlbségHggsqﬂ'gS inhibiysrtace chemolactigbipactive
materials and prevent the tether or adhesion of circulatin Qéfon.oc%tes and leucocytes onto stationary

endothelia 30 tRESRASE ATO T OPARTR ARGrexidize HiEFBP%hnd macro-vascular
diseases, andlathfrossieidisieninanthod poatpried etntiaiiistnt maampostonCOnisitsiiied
unsubstituted tocols, where the C5 unsubstituted.tocols are C5 unsubstituted T3 and the C5
menbetitutod TEPRES e SRS B R eel I, T PRER 1
selected frém thabpdigrdon shstimg cooireirstakininisisnos resmatito axtiagh Sic vaglisiioredgigedsidation
and oxidized LRk by wig %%ﬁﬁ@ﬁ% bz apecembrdiment.a Bethod ¢oRmBLsesAdminisierRg annatt

o0 extract C5 unsubstituted tocols, where the appropriate dose of the CS unsubstituted tocols is low. In

a preferred 5 BB AL HEBTES IS e Shimm R AR Sh AR ERE & BERHSCHERTREd tocols,

where the apprafitiairiciigeabiie &oathS3hsttiiaihieaalsdslovhbe daisspoetrid 3aadf ¢gardéma-T3

interact synergisicallurlfl e BIRIE:RigIPHed Sbodiment Amelind SOMRIRRS. AATIIgling gnnatto
ituted R 058 0 S

extract CS unsubs [ tocols, where the appropriate e unsubstituted tocols'is low

because difenhammedia GptakinionelimsinpafcCBiddtabtvietoed 1o ampprasfetirhedamt a

site-specific Ppﬁgttﬁs‘ati\é%ﬂﬂﬂisyé %&Hﬂﬁ%@f&fgr%ﬂaﬁ@@%&?@ﬁ IREHREAMBPHESES %%E%E“ﬁkefing _
annatto extract CS unsubstituted tocols, where the appropriate dose of the CS unsubstituted tocols is
low because of BREFRAE Aptak&ividdaftabiFEFErEsEhs (tuisd HihaltrrsTadiittaeard
site-specific PPAjRalativatmitile SREBRdswlednitvationatbd T8 oheikatbodimsnt-senfipdBKRN
contains annattg extract ancplS épﬁufpstigut% tocols, where PPAR activation and/or SREBP-1

. . . .acpvaton an ~1 OCACTIValIoT, . .- .
deactivation is in-an organ or tissue. In a preterred embodiment a composition contains annatto
extract and<C5 imsabstmbedinnstbks composition contains annatto extract and C5 unsubstituted tocols,

where PPAR activation and/or SREBP-1 deactivation is in an organ or tissue. In a

preferred embodiment a composition contains annatto extract and C5 umsubstituted tocols,
where PPAR activation and SREBP-1 deactivation is in a site selected from the group
consisting of adipose, liver and skeletal muscle.

20  In one embodiment a composition contains annatio extract C5 unsubstitited tocols, and the
tocotriencls have efficient passage through cancer cells, neurons for mnerve
protection/repair, skin for protection/repair, liver for catabolism to CEHCs, and arterial
wall for CBM inhibition and NOS induction.

In one embodiment a composition contains annatio exiract, and the SREBP-1 deactivation

25  inhibits biosynthesis of faity acid and decreases TG, In a preferred embodiment a
composition contains annatto exiract and the SREBP-1 deactivation inhibits biosynthesis of
fatty acid and decreases TG in an organ or tissme. In 2 more preferred embodiment a
composition contains annatio exiract and the SREBP-1 deactivation inhibits biosynthesis of
fatty acid and decreasss TG in a site selected from the group consisting of adipose, liver

30  and skeletal muscle.

In one embodiment a composition comtains C5 unsubstituted T3, where the C5
unsubstituted T3 activate the nuclear transcription factor PPAR (y, o, &, or mixed)

38



where PPAR activation and SREBP-I deactivation is in a site selected from the group consisting of
adipose, liver and skeletal muscle. 20 In one embodiment a composition contains annatto extract CS
unsubstituted tocols, and the tocotrienols have efficient passage through cancer cells, neurons for
nerve protection/repair, skin for protection/repair, liver for catabolism to CEHCs, and arterial wall for
CBM inhibition and NOS induction. In one embodiment a composition contains annatto extract, and
the SREBP-I deactivation 25 inhibits biosynthesis of fatty acid and decreases TG. In a preferred
embodiment a egpregsitiomenntangdanaliabeinctrncinep it E’eﬂi&iﬁﬁcwa:tmbsﬁth'tbﬁﬁ

biosynthesis of fatty aci iy TG |n an.or or tjssue.. In a red embodiment a
composition con an%/st%n%ﬁaat%&e%[i% ?ﬁe%tﬁce %f eac{flvaf on mrﬁr{) |osynt Yés@rré(})’f 7fatty acid
and decreasesti€:i) axsitesseteetd bfrdnedemyeabpiconsiitrigchadipo s, tslbriaghunchehétietal

muscle. In One%@%ﬁ@%&%&&&@@ﬂ%&ﬁ&@n&%%&%%@&#&ﬁe&owﬂ%& the {mpousybstituted

T3 activate the lear transcription factor PPAR (y, a, S, or mixed) 38 expression. In a more

preferred embc@iant £eolgBRTtiBtEEoRtaitdes iheUbstitmelsigied nEie apiEvess dhessiftied T3
activate the nueﬂmﬂﬁbﬁﬂﬁa&mﬁ@m& F&P&\I&(ﬂnﬁd)%x@femwm@@@a&@a;aﬁ&maduﬁacesd

metabolism-affected mcreas e of eIIu r/mltoc ondrial uptake and beta-oxjdation cataholism. In a

more preferred Bfft6tfeAt B‘?F%IC MRS DrtBRBCFED e Egrease
unsubstituted Tidiglgtistade ﬁhetahmkmr fransoiopti nefantal BYp¥uRIisna, 5 carnpositol) exptassi@y and

produce a metabalsr;affacied Jnctease-of sellarlis1ondaL yptalie AN ela: idRtan.:

catabolism, and Increase  tri ycerl e metabolism. In a more pre ent’a composition
contains G8 uriSRsBtifitey 'I53 ayleiredh OB e sodirred T8 actviirbolimnraiftetes tiasrsepedn factor

10 PPAR (v, a, qimixshexmiessipmantaraducs ametahalisn:affecter inGaasasiyeeride

cellular/mitochondrial uptake and beta-oxidation catabolism, and increase trlglycerlde metabollsm and

decrease plasniactabplisiendglseatide? wﬁ%@&gﬁé@m@%éﬁﬁ%%&f #ains C5

unsubstituted T&M&f@dﬁ@dﬁﬁwﬂmﬁw&ﬁﬁwmym&eﬂﬁucmﬁgﬁam&mcm faatosPBAR (Y, a,

S, or mixed) expression an rod ce agﬁgﬁtaohs 15 affe Sed increase fce Iulgr/mlto ndrlal
uptake and betd %HBPIS EBB , O, O, OF IIXe expressmnan pro uc\.ame:

15  affected increase of cellular/mitochondrial uptake and beta-oxidafion catabolism, and
increase triglyceride metabolism and decrease plasma FFA and triglyceride, which causes a
reduction of hyperglycemia and HI, enhancement of IS and/or lowering of IR states.

In one embodiment 2 composition contains C5 unsubstituted T3, where C5 unsubstituted
T3 causes SREBP-1 deactivation and PPAR activation, and conirol the synthesis and

20  metabolism of FFA/TG. In a preferred embodiment a composition contains C5
unsubstituted T3, where C5 unsubstituted T3 causes SREBP-1 deactivation and PPAR
activation, and control the synthesis and metabolism of FFA/TG and cause decrease plasma
lipids, reduce fat storage and/or weight loss.

In one embodiment a composition contains a C5 unsubstituted focol and the C5

25  unsubstituted tocol reverses nerve damage, decrease hyperiension, enhance immunity,
prevent osteoporosis, inhibit cancer, and repéir skin damage. In a preferred embodiment 2
composition contains 2 C5 unsubstituted tocol and the C5 unsubstifuted tocol is a C5
unsubstituied tocotrienol, and the C5 umsubstituied tocotrienol reverses nerve damage,
decrease hyperiension, enhance immunity, prevent osteoporosis, inhibit cancer, and repair

30  skin damage. In a more preferred embodiment & composition contains a tocotrienol and the
tocotrienol reverses nerve damage, decrease hypertension, enhance immunity, prevent

osteoporosis, inhibit cancer, and repair skin damage.
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increase triglyceride metabolism and decrease plasma FFA and triglyceride, which causes a reduction
of hyperglycemia and HI, enhancement of IS and/or lowering of IR states. In one embodiment a
composition contains C5 unsubstituted T3, where C5 unsubstituted T3 causes SREBP-1 deactivation
and PPAR activation, and control the synthesis and 20 metabolism of FFA/TG. In a preferred
embodiment a composition contains C5 unsubstituted T3, where C5 unsubstituted T3 causes
SREBP-1 deactivation and PPAR activation, and control the synthesis and metabolism of FFA/TG

and cause decigase eiandithelp o RasEe T abSiRrRIA W REWSIRIIQES 4B SERRdIMEnt a
composition coarggiarﬁsdgdCS u%rlsubs ituted toc?;gl ae%d the C5 25 unsubstituted tocol reverses nerve

damage, decrease Ny perteh&ii aRn Ah e & Tt T B PR e L BB S S G SRR 55 repair
skin damage. |wieprdbertechiirimdd imrre dilated o esifieh inoptriasdasC Suunsishstifbite dotatotand the C5
unsubstituted tggg&mg%mgggtutﬁd go&g}ge}g}%lfeﬁ@g tggbgatgg&ugs%ﬁ_}ggsﬁggtrien ol reverses

0

. a
nerve damage, decrease hg/fpertensmn, enhance Immunity, prevent osteoporosis, Innibit cancer, and

repair 30 sRin FaFREHECIn Hhisse s fererrercénmp ditiiet anbadseditoreemidis srabcatrichbleand the
tocotrienol revesseaiasvesitmageriefraass BRI 1B RBNGE IBHRMBILY oPrENEMASIRPPOTOSIS,

inhibit cancer, %rggnregﬁj]; g{é{p c%v rQaat%e. 39 I%gne eme%%g%gﬁ%a composition contains a tocotrienol,
where the tocotfieriols are dilteo and added n a grycetie it preferred embodiment a composition
contains a tocotrienokmirdinestihe tovpwrithin sereioi atedarn chat dédintiytyoecitdesosuch dstetable

tocotrienol- containipg.liglyeerdss, Agd?f{e,ggﬁ(m&grr%?m&g C}g%%%@e RRSIHOD %%gjsﬂ?oﬁl 5

tocotrienol, where the tocotrienols are diluted and added in gl es, such as, stab

tocotrienol-Con ARG rglgeegR sElsstett derolRes A SHEIEGN aneT #KiehianglyaeriBrartagaten,

olive, wheat gephospiaipeissaeaed &ae tiehbrapddnsRARLHRMIRE B GURRSIHRNLEORIANS a
tocotrienol, where the tocotrienols arﬁ%’% ted, and added in glrgcerides and phospholipids. In a more

preferred embodinient a composiio thirs LIBREHISHCWHERS theBXBFR 0¥ 2 dfited, and
added in glyceridesiasndiphusgihotipaisl séfisctédghorridre grd pbosphsistity afdecithiin pizhdpretidyl

choline/serine. A@ﬁ@&{&ﬁﬂgﬁ[@&&gﬁg@@em a composition contains a tocotrienol, where the
tocotrienols are diluted and added in glycerides and phospholipids, and contain high levels
15 In one embodiment a method to enhance absorption, comprises taking tocotrienols, where

the tocotrienols are taken at might. In a preferred embodiment a method to enhance
absorption, comprises taking focotrienols, where the tocotrienols are taken from 5 pm to
midnight. In a more preferred embodiment a method enhance absorption, comprises taking
tocotrienols, where the tocotrienols are taken within 2 hours afier dinner fime. In a more
20 preferred embodiment 2 method enhance absorption, comprises taling tocotrienols, where
the tocotrienols are taken from 7 pm to 10 pm. In a more preferred embodiment a msthod
enhance absorption, comprises taking tocotrienols, where the tocotrienols are taken at night
to suppress cholesterol biosynthesis. In a more preferred embodiment a method to enhance
absorption, comprises taking tocopherols, where tocopherols are taken in the morning. In a
25  more preferred embodiment a method to enhance absorption, comprises taking tocopherols,
where tocopherols are taken in the morning, and the tocopherols are alpha-T1. In a more
preferred embodiment a method to enhance absorption, comprises taking tocopherols,
where tocopherols are taken farthest in time from the tocotrienol consumption. In a more
preferred embodiment a method to enhance absorption, comprises taking tocopherols,
30 where tocopherols are taken 10 - 14 hours from the time tocotrienols are taken.
In one embodiment a composition contains annatto extract, where ammatto exivact is

administered to humans, mammals, avians, fish, crustaceans, and domestic and farm
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of nutrient-rich non-saponifiables. 15 In one embodiment a method to enhance absorption, comprises
taking tocotrienols, where the tocotrienols are taken at night. In a preferred embodiment a method to
enhance absorption, comprises taking tocotrienols, where the tocotrienols are taken from 5 pm to
midnight. In a more preferred embodiment a method enhance absorption, comprises taking
tocotrienols, where the tocotrienols are taken within 2 hours after dinner time. In a more 20 preferred
embodiment a method enhance absorption, comprises taking tocotrienols, where the tocotrienols are

taken from 7 prni@aie) P 1 SRS SRS EAMPAinARb e hod.iR0 NaRSG ADSAIRlIQROMPrises

taking tocotrienols, where the tocotrienols_are taken at night to suppress cholesterol biosynthesis. In a

more preferred SRS RHBH T REATEACE M el SRR ABhBPIEE95king tocopherols, where
tocopherols arditaten smibhéimmein ngohmpastmersigirefanedte nshesimerndt tnathat te:erbance

absorption, compyi se&q)g{' rols, where tocopherols.are taken in the morning, and. the
tocopherols are a‘%ﬁ%—ﬁ. %%S&Reﬁ%?% érri(le]\l, r%é%ﬁﬁﬁ%“ﬁ%g%ﬁ“g{ﬁgdc {0 8%%%%%80 absorp |on1tf:0

comprises fakirffaeopietsanpitier exses shsaombiard mitarpthethertimignradrim aheattscovttesiol
consumption. I@@@ﬁﬁo@%&%@gmggwmemmga@s%mﬁmt SBRAISES:RkINg
n

tocopherols, 30 where tocopherols are ta 10 - 14 hours from the time tocotrienols are taken. In
one embodimefPE2BHSE&H o FFEGRE TS ﬂ%?é?t@%%ﬂﬁﬁ%\?ﬁé@%ﬁﬁﬁ%%%?@ SRRFifRRTEd to
humans, mamnpajsostsiels, hspraokistaedrnsnaind plonedsdtie, ard faemet 40dcalipalscin) apaddiional
embodiment a ositian gontai at I here atto.ext
b S R SR M GG A

cth rmaceutical,
medical, and veterinary appli a compositi n%@ﬁ?ﬁ%%ggg dé?tgs éﬁ&séct and

the annattdlextraeRik): cEmBiRedASRSINGy falientsPHYE prsiefleusetinselginrertdh sebrhisositien
contains annattychgedsakAaRdRe RIRARIES- SXaghis mﬁ@m&%ﬁt&ﬂ RSN Smandgmannatto

extract contains tocogrienol angﬁgranyl geraniol. In a more preferred embodiment a composition
contains annattSTEAPIRRI L AC IR RS FRRME: Fuatie EBabATthe BYBHRY e shsidhn JBFhyfosterals,
oryzanols, policssenedsiparitetiaioep recysant siiethbanastiss)ceatdorasligadity, Ypeidldipd@dgahitosan,

soy protein (e.gis ligo- ng ol ) %geglp%drgly atesg.lq[%g1 10, carnitine, magnesium, calcium,
D-tyrosine, fibers‘%ﬁsgll% esz’ncgérsé% ] types? mé?uﬁmg%g %—g (%ar?lsg', omega-3s (DHAs and EPAs,
ALAs), andlecithiroup embodénsst a composition contains anmatto extract and the anmatto extract is

combined with other nutrients, and the annatio extract contains tocotrienol and geranyi

geraniol, and the formulation effects heart, brain, vascular, diabetes, and metabolic
syndromes. In a preferred embodiment a composition contains apnatio exiract and the
anpatfo exiract is combined with other npufrients, and the anmatic exiract contains
20  tocotnenocl and geranyl geraniol, and the formulation effects the glucose-fatty acid cycle
where glucose and fatty acid are reduced.
In one embodiment a composition contains annatto exiract and the annatio extract is
combined with a drug. In a preferred embodiment & composition contains annatio extracts
and the ammatfo exfract is combined with 2 drug, and the drug is selecied from the group
25  consisting of lipid reducer, statin, inflammation reducer, COX 1 inhibitor, COX 2 inhibitor,
anti-diabetic drg, TZD and fibrate. In 2 more preferred embodiment 2 composition
contains annatto exfract and the annatto exiract is combined with 2 drug, and the amnatio
extract contains tocotrienol and geranyl geraniol.
In one embodiment a composition contains annatio extract, and the annatto exiract has high
30 amounis of C5 unsubstituted tocotrienols and low amounts of tocopherols known of any
plant source.
In one embodiment a composition contains annatto extract, and the required tocotrienol

dosage is about half that of other tocols mixtures for treatment. In a preferred embodiment
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embodiment a composition contains annatto extract and a nutrient, and the nutrient is selected from
the group consisting of banaba extract (e.g., corosolic acid), lipoic acids (all isomeric forms),
chromium, and the B vitamins including niacin. 15 In one embodiment a composition contains annatto
extract and the annatto extract is combined with other nutrients, and the annatto extract contains
tocotrienol and geranyl geraniol, and the formulation effects heart, brain, vascular, diabetes, and
metabolic syndromes. In a preferred embodiment a composition contains annatto extract and the

annatto extractis:comiines votRinei-ALY iefiscaRddie-aRnatiaiaxiaseaoNtalas-2Q eatianol and
geranyl geranial, an tng rmulation effects the glucose-fatty. acid cycle where glucqse and fatty acid
are reviuoe. IS LA oGP BRFSh E PB R R A Bt
combined with bickvglaliliyprefissree embodiment a composition contains annatto extracts and the

annatto extractis GAMARGHD £ A TS IR A0S SEIESIOR IOMAR S10HA25 £RSiag o i

reducer, statin, inflammation reducer, COX 1 inhibitor, COX 2 inhibitor, anti-diabetic drug, TZD and
fibrate. In a®mof&EFeiciig-e oS aha dmbosEars cohamn b rREExah & hrimmbsaittio

extract is combiestidiblaisinigh anrkthenarRatRoeXBL :€aBkains tocotrienol and geranyl geraniol. In
one embodimeq%a}J com ooséi'ﬂgnng%nta]iﬂsaglgggtgon xtra%%na[cltd th aar%n%tktlo e>§tlract hasthiggﬂLl amounts
of C5 unsubstitated focothenors and Jow amounts (%Jfr%socopfa'neoroci}s{ Kown of anfl E‘B:fglr]ftl sdufce. Fn one
embodiment a cmmbekition tortaienmentdsexifabtceopithtble)ras) higd toutdero lat Cspgeisabout half
that of other tocgls mixturesfar featment, lnaprefsirg,ambadinent.4] a,6amnasitioncaatains

annatto extract, and the required tocotrienol dosage is about half that of other tocols mixtures for

treatment bBcafeBlvasabSifo Aaflarmpaery feraimantsielsbnimbnidrisiaacs aad  pepotic
embodiment a cgmpositiorsONEbe:? raiieaaiz crbaifiencious adpixiigREanaElo Atextlachalone, or
with other plant extracts where the amount of C5. unsulystituted tocotrienols is high an ts of
tocopheroals is loW-Thone e%sggnaﬁ%gﬂgmag%gggggﬁ,g ggﬁ?ﬁfngeﬁlﬁﬁ%?ﬁﬁ&f%%ﬂ%%&é %@#o?unt of all
C5 unsubstituteactaigcftcedt Féridisaainditoshphar cls) isshightsopresidafectn dsippropaateancer,

essential hyperiension and low immunity.

15  In one embodiment 2 method uses essenttally pure delta—tocoﬁ-ienol (delta-T3) and gamma-
tocotrienol (gamma-T3). In a preferred embodiment a method uses essentially pure delta-
tocotrienol (delta-T3) and gamma-tocotrienol (gamma-T3) and mixes it with tocotrienol-
rich-fractions (TRFs) from various sources that display biological and chemical activities.

In one embodiment a composition contains annatto extract, and the lipid fraction contains

20 high amounts of delta-T3 and lesser amounts of other tocotrienol(s).

In one embodiment a composition contains annatio exiract, and the extract also contains
varying amoutts of geranyl geraniol, which work together with tocotrienols (because of
their common moiety, famesol) to normalize and/or modulate lipid metabolism among
other benefits.

25  In one embodiment a composition contains annatto extract and tocotrienol, and the extract
is used alone or with varying amounts of tocotrienols and tocopherols derived from other
natoral extracts, such as, but not limited to, soy, sunflower, cottonseed, cormn, rice bran or
palm oils.

In one embodiment a method mixes annatto-derived tocotrienols with other sources of

30 tocopherols and tocotrienols to produce a product that contains substantial amounts of

tocols that would produce a pharmacologic or interventional effect fo target or treat various

pathologic conditions or diseases.
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spectrum” tocol to target various conditions, diseases and organ sites, including 10 cardiovascular and
inflammatory diseases, prediabetic (insulin resistance and metabolic syndrome) and diabetic
diseases, lipidemia and hypertriglyceridemia, arterial and vasculature dysfunction, and transcription
factor regulation/expression (e.g., SREBP-1 deactivation and PPAR activation), skin and nerve
damages/defects, osteoporosis, cancer, essential hypertension and low immunity. 15 In one
embodiment a method uses essentially pure delta-tocotrienol (delta-T3) and gamma- tocotrienol
(gamma-T3). |incoptetabreihenmizommenitometivachs samre setrtic] yaduie celtatotacpitienatfdelta-T3)
and gamma-togqiri galég? -T, i it. Wi i - rich- ' OE f arious
sources that dié%%}g/%lo Qgi%:%g‘%r? C em%%?géﬁv%\iqe% g?ﬁ%?@ egr%%(g i?rf{eqﬁ%bg}%%rfg]{g s%("){]lﬂg!ggr{tains
annatto extracticiARRSHPEIIPERAN contains 20 high amounts of delta-T3 and lesser amounts of
other tocotriengl Yndn-ARe M tnesiraeRe PO KIaRC eBIRI0G RN iR Ml ast efBstithe Rxtract also

contains varying amounts of geranyl igl, which work together with tocotrienols (hecause of their
common n%iett, 8%?&8%2%@%%% mfggﬁﬁi@%ﬂg{a%lﬁmﬁﬁ ™0 fBhé&fts. 25 In

one embodimeat@aoiup cpititnuoostmips:dionattaiexty act affettoeotrmngl terads theextraotisisinged alone

or with varying agagu @?ﬁﬁ%ﬁﬁ%@?&%ﬁ&d 10GaRhe QI3 daLY %ﬂ%ﬁ%@ﬁ?% r%%%é&ﬂla%téﬁé‘éémﬁucr‘ as,

but not limited to, soy, suntlower, cottonseed, corn, rice bran or palm olls. | e embodiment a

method mixes &ARRASIHERRatRR B ER6IE RIS dpcsby B PontriBRg pTfe61 S B eSS EBiERols to

produce a produgiihakeoRENRMS YRStARIR BRpRREOintD 6P Ik tbatsnay ddaipdyse amharmagDlogic or
interventignal effect to.target or treat various pathologic conditions or diseases. 42 In one embodiment

a composition ERTRSIRRStto extract, and the annatto extract contains unadulterated annatto
tocotrienols andiitdseessantiaiyideaiprafiecopasrots, coarpicsitamycdarint @rnvexing diseadesadis one
embodiment anappropg %ﬁ&ﬁ&%&iﬁb@%&%'i&?'&g&%&a@%@@ feqtivenaiural 3 ealsgetact
containing >80% C5 unsubstituted tocols. In a preferred embodiment an appropriate spectrum
composition corPaiPbapiefael e FaYUlRtoRsHscRE - SRy rivgfgwithout chemical methylation to

alpha-T1) is used alone.

15  In one embodiment an appropriaie spectrum composition contains mixtures of tocols, such
as, a mixture of annatto and soy (to enhance alt C5 unsubstituted tocols), annatto and palm
(to enhance C5 unsubstituted T3), annatto and rice {fo enhance C5 unsubstituted T3).
in one embodiment an appropriate specirum composition contains anpatfo tocotrienols
alone. In a preferred embodiment an appropriate spectrum composition is annatto
20 . tocotrienols alone, where the anmatto tocotrienols bave high amounts of C5 unsubstifuted
tocotrienols and have low amounts of tocopherols. In a more preferred embodiment an
appropriate spectrum composition is ammaffo tocotriencis alone, where the anmatio
tocotrienols have high amounts of C5 unsubstituted tocotrienols and have low amounts of
tocopherols, and the tocopherol is alpha-T1.
25 In one embodiment an appropriate specirum composition with annatto tocols and extracts
where fhe appropriate spectrum composition has applications described in Table 3.
In one embodiment TRF from palm and rice can be separated (e.g. chromatography) to
fractionate or improve individual tocoirienols.
In one embodiment tocopherol-free and C5 unsubstituted tocotriencls can produce a
30  beneficial effect selected from the group consisting of in reducing lipids, inhibiting cancers,
retarding oxidation/glycoxidation, reversing insulin dysfunction/resistance, improving
vascular dysfunciion, reducing hypertension/natriuresis, Teversing

atherosclerosis/thrombosis, inhibiting inflammation, repairing CNS/nerve damage,
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>95% C5 unsubstituted tocols. In a more preferred embodiment an appropriate spectrum composition
contains an effective natural tocols extract containing >95% C5 unsubstituted tocols, and contains
primarily tocopherols and/or tocotrienols comprising of delta and 10 gamma isomers. In one
embodiment an appropriate spectrum composition contains a mixture of tocotrienols that satisfies the
definition, where in annatto tocotrienol is used alone, or a mixture of tocopherols, such as, soy
tocopherols (as in soy extract, without chemical methylation to alpha-Ti) is used alone. 15 In one

embodiment a gg;gg i C ition contains mixtures of tocols, such_as, a mixture of
annatto and sorill%o en éaarllgg’e a %%H%sgb%%%ﬁ d't6tols ,"‘é?r?%aéﬁﬁo %ﬁ’ p%eaf%gér%r%ﬁc%e&f ’
unsubstituted TEF ARARERFEARPHIGE (F5enERE Eie Buf st inunsgi®3). In one embodiment an
appropriate Spealruig CHFRRSHIANCO AR AIRAIR IR0 alsAloRRi I BRERIEILEF:EMbRdiment an
appropriate spectrum gomposition is annatfo 20 tocotrienols alone, where the annatto tocotrienols
have high amo&htsof %gﬂfgﬁ’gﬁﬂﬁﬁ d‘?ﬁ'&%ﬁ‘ﬁ’é‘%é‘&ﬂﬁiﬁﬁﬁ}é RARFERS G AR f e TN BASRsRT% more
preferred efnboblivawsilabilita faropsi st ssipetet! treopbengiasition is annatto tocotrienols alone, where the

annatto tocotrignals haygdiahamenia gl GRS estisnels,ndhaxs jou ampunts o
tocopherols, and the tocopherol is alpha-T 1. 25 In one embodiment an appropriate spgctrum
composition witAraisAatGReedim e & xinehs i dogarigpplo mraraspe ctndnddtmipokitiormss
applications desssbedmilkamend:dm@RgiembedirrabiERF from palm and rice can be separated (e.g.
[ u,g%tocotrienols. In one embodiment tocopherol-free

chromatography) to fractionate or improye. individ ]
; #’Gpo}y 5136 o TR T Y B R B FronRAEPEHBYAS:

and C5 unsubstitutad B S HERY &%E 3011?56

consisting16f in sad doksgditdieis; itibitiBraapbersls, eeidatliing Diidation/glycoxidation, reversing insulin

dysfunction/resigq)gg%nlggg{&gﬁgMﬁ&pﬁ{ﬁyﬁq&%@gﬂg&pﬂ%@gh rggr{ggacipc/gatriuresis, reversing
is, I ing inflammatio

atherosclerosis/thrombosis, inhibiting in , repairing nerve aamag'e, 43 improving
bioavailability, n¥afBgFEPedimsnt srRiiqiAg Muers diBading Prsfared pribpdiprayentiatipcEidoporosis,
prolonging life, @rhaaskémenuptihstiana.ampadiment C5 unsubstituted tocopherols have efficient
bioavailability. "fnaone embodiment annatto T3 lowers cholesterol. In a preferred embodiment annatto T3
15 lowers cholesterol and decreases cardiovascular risk index. In a more preferred
embodiment annatto T3 lowers cholesterol, and decreases cardiovascular risk index and
metabolic risk index.
In one embodiment annatto T3 lowers chemotaxis and bioactive materials in patients with
atherosclerosis, prediabetes or diabetes.
20 In one embodiment a composition contains annatto T3, and the tocotrienols treat a malady

effecting the central nervous system.

Other Embodiments

It is to be understood that while the invention has been described in conjunction with the
25  detailed description thereof, the foregoing description is intended to illustrate and not imit

the scope of the invention, which is defined by the scope of the appended claims. For

example, although the above description relates to buman cells, various aspects of the

invention might also be applied to cells from other animals (e.g., mammals, avians, fish,

crustaceans, and domestic and farm animals) by making appropriate modifications fo the

30  described methods. Other aspects, advantages, and modifications are within the scope of
the following claims.



preferred embodiment C5 unsubstituted tocopherols, gamma-Ti and delta-TI have more 5
bioavailability than C5 substituted tocopherols. In one embodiment C5 unsubstituted tocotrienols have
efficient bioavailability. In a preferred embodiment C5 unsubstituted tocotrienols, gamma-T3 and
delta-T3 have more bioavailability than CS substituted tocotrienols. In one embodiment annatto T3
has delta T3 and gamma T3 isomers and C-5 unsubstituted, 10 and does not have alpha T3,
tocopherols, and alpha Ti. In one embodiment annatto T3 lowers lipids and reverses insulin resistance.
In one embodipgntgphptio T3 lowers CRP. In a preferred embodiment annatto T3 lowers CRP and
protects against inflammation. In one embodiment annatto T3 lowers cholesterol. In a preferred

embodiment ant$BiPF RS ARmEs dretebrerafimeaty efducerriistQtmsmiadimesis Wthi®nore
preferred embegintept apaattahdkByerswilolesisralednd decirarascaidiayaselamifeindex and

metabolic risk index. In ol mbodiment anpatta T3 lowers ghemotaxis anr%l hioactiv terjals in
patients with aﬁ?&&%ﬁ%ﬁ@%ﬁ%?’é& &% %{r] ?a%g%’go pA0R| nggﬁé’ Sggﬁ%raﬁlﬁ Hsamé%’f‘%gﬁii‘&élﬁontains
annatto T37andikeftctitimiciogitberatth thaladympfectingihsdeniral hervwcawbystenty Otfithrthe -
Embodiments Itig o fig yndessiaedinahwhiledbe,nvanlie) Aashssndeseiird, meapiungtion with the
25 detailed description thereof, the foregoing description is intended to illustrate and not limit the
scope of the invention, which is defined by the scope of the appended claims. For example, although
the above descHgtigpleglates to human cells, various aspects of the invention might also be applied to
cells from other 5&1{ mammals, avians, fish, crustaceans, and domestic and farm animals)
by making appropriate maodifications to the 30 described methods. Other aspects, advantages, and
modificatidiis aralitirshhesstopdieft tHafoltiwagpblimb cadipanPabscH hedditonihgfirmdples
describe embodiaqnts of i iwRalioy Qher anhedyosisitinithe scapgial e ciainsdhgrein wil
be apparent to one skilled in the art from consideration

of the first 3 months and through 12 months. The duration of the study was designed to

correspond to standard procedures for managing lipids effectively in just one month from
supplementation and lasting indefinitely with continued usage. The annatto tocotrienol
15 dose (about 50-100 mg per day) to reduce lipids was about two to three-fold less than other
tocols materials (about -100-300 mg per day) typically from palm or rice TRFs. The
significantly lower dose underscored the efficient bioavailability of the special C3
unsubstituted T3 unique to anmatfo extracts. The results were also applicable to C5
unsubstituted tocopherols, since gamma-T1 and delta-T1 are more bioavailable than C5
20 substituted tocopherois. Further, the lower dose of annatto tocotrienol in the human studies
was due to a composite of other faciors, specifically, it was a) mamly delta-T3 and
gamma-T3, b) focopherol-free, and c) delta-T3 and gamma-T3 behave synergistically.
The TRFs n other sources contain large proportions of alpha-T3 which is the weakest (at

least five-fold less aciive) cholesterol reducer and has no synergistic role with other
25  tocoirienols.

45



of the specification or practice of the invention as disclosed herein. It is intended that the 5
specification, together with the examples, be considered to be exemplary only, with the scope and
spirit of the invention being indicated by the claims which follow the example. Example 1
CHOLESTEROL 10 Table 4 shows the effect of annatto tocotrienol on Epidemic subjects and how it
affected the drop of total cholesterol, LDL, and triglycerides, as well as, increasing HDL over each of
the first 3 months and through 12 months. The duration of the study was designed to correspond to
standard procedures for managing lipids effectively in just one month from supplementation and

lasting indefinite,yyith copfied HSR06: HRG-RNDANRIACRIBNAL berday QUG- Fmg,per day) to
reduce lipids was about two to three-fojgjessithanPthepidessismaigsials (about 100-300 mg per day)
typically from palm or rice TRFs. The significantly lower dose underscored the efficient bioavailability
of the specgal C5 unsubstituted T3 unique to annatto extracts. The results were also applicable to C5

unsubstituted tocopherols, sinde-gamimatlddndsiatar tdia BIARSRLR ISa e Ia@lmﬁaﬁmﬁﬁd@d) substituted
tocopherols. Furthey, thgdiiver dosegfepnnattoosatiiang) in thegusaan)sludiesatiaaEye fo a
composite of other factors, specifically, it was a) y,delta-T3 gamma- 13, b) focopherol-free,
and c) delta-T3 and qa%trﬁgTﬁ bel’l?gl'\i;% §Lvne aist?(l"ga A ‘LThe TR&%%?\" gther sour’lgé%ﬁ’c%ntain large

proportions of alpha-T3wghich is thegweakest|(at tepst five-fpld less active) cholesterol reducer and

has no synergistic rele-with-other-25-tecotrienols—45-Table-4—Supple tatiop-of-annatteitocotrienols

(75 mg per day) from 1 té42 months.6% dipid|redastiendin ligidenfie%ubjects. S2-a¥ohth study 2-month
study 3 -month study T2-month stud ngid (2 patients B atients (31 (2 patlents~Total T18.7%.t 12.9%
1 15.6%.i 19.0% 1 HBIEYWSH85 T 9. 708%™~ - LDL P4.-8% 4l 18.196P§%.2% 21.9%8‘.@%6;1glycerides 19.6%
4- 21.3% 4- 30.5% 1 8.6% .L

Unexpectedly, the iriglycerides dropped (20-30%) in the first 3 months and represented the
largest drop in triglyceride. The overall lipid management also underscored the unigueness
of anmatio T3 to reduce cardiovascular risk. Figare'3 shows the reduciion in cardiovascular
10 risk index (CRI) as indicated by the TC/HDL and LDL/HDL ratios. The CRI dropped with
tocotrienol treatment, and further the reduction was seen in both sexes.
Table 5 compares the lipid management of normal weight and overweight/obese subjects.
The cholesterol management (i.e., TC and LDL} improved in both groups and again
triglycerides dropped in both groups. Generally, it is difficalt to raise HDL in overweight
15  subjects, and the increase in this group was modest {(4%) compared to the normal weight
group (10%). Nonetheless, the HDL increased with annatto tocoirienol supplementation.
It was clearly documented that annatto extract tocotrienols effectively treated lipidemia of

normal weight and overweight/obese subjects.

20 Table 5. Supplementation of annatto tocoirienols on normal weight and overweight/obese

hipidemic subjects*.
Subjects TC (1) LD (i) TG (3) HDL (T)
Normal Weight 13% 15% . 21% 10%
Overweight/Obese [15% 10% 20% W%
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Unexpectedly, the triglycerides dropped (20-30%) in the first 3 months and represented the largest
drop in triglyceride. The overall lipid management also underscored the uniqueness of annatto T3 to
reduce cardiovascular risk. Figure 3 shows the reduction in cardiovascular 10 risk index (CRI) as
indicated by the TC/H3L and LDLIHDL ratios. The CRI dropped with tocotrienol treatment, and further
the reduction was seen in both sexes. Table 5 compares the lipid management of normal weight and
overweight/obese subjects. The cholesterol management (i.e., TC and LDL) improved in both groups
and again triglyegufles dropRediR-ROHYeHPR e NeR Yo IS PIion. tedaisedilll dhpverwgight 15
subjects, and the increase in this group was maodest (4%) compared to the normal weight group
(10%). Noneth &R ieipiehere et didi i o th &tR et S EBpeSentation. It was clearly
documented that annatto extract tocotrienols effectively treated lipidemia of normal weight and
overweight/obeﬁga%qg%ts. 20 Table 5. Supplementation of annatto tocotrienols on normal weight and
overweight/obese Tipidemic subjects*. objects C (.!I-) LDL (J-} G (.L) HDL (T) Normal Weight 13%
15% 1% 10% OVekkEyRESHELENDE, 10% 0% % 46 *Subjects are moderately hypercholesterolemic
(ca 250 mg/dl). Frach-subiectdonkc£ Someranialio Jacaltenal RRLARY fah21mRRRIRS. FAEhreWp has 5
subjects. Example 2.5 INSULIN RESISTANCE The insulin resistance criteria were assessed on
humans supplefREPEAbith ek &t PR JtH 7081¢ ') BB A A ey dihp pe grormal
approximately 28eBf8%@ubjaas(famowdighil ubjents {@divwhindirdodcameniht&ivdie s)tdadsiis-month
overweight/obe bjeg{&( - h A nat substituted. rienols.improxed insulin
sensitivity (1S) a%f%é eva uat%Et bﬁh%%%ﬁr%ﬁﬁ%ﬁe%&%ﬁﬁm%f Iéf%%?tﬁ%% eggclh group

had improMed FerBmET &y HisEe (e chuseasiscaiaiproy damealiin s ef Sitiibjeotd 98, Bobosseuhdadubjects
in all groups (Tahig-Sydhatnareneieunushniin Brisvde Eﬂg?&%@ﬁisxﬁﬁpﬁﬁiﬂ%“%ﬁmﬁ%@e
TGIHDL ratios, or, about 20-40% reversal of IR back to IS if based on TO numbers, reversed back to
IS. subjects 1 all groups (Table 6) that were previously IR prior to tocotmenol
supplementation, based on the TG/HDL ratios, or about 20-40% reversal of IR back to IS 1f
based on TG numbers, reversed back to IS,

15
Table 6. Human supplementation of annatfo tocotrienols on improvement of insulin

sensitivity and reversal of insulin resistance (IR)*

2-month study | 3-month study
(normal weight {normal weight Bjmomh study ‘
Surrogate Marker subjects) subjects) (overweight/obese subjects)
TG 21.2% 4 27.9% < 19.6% 4
(1in 5)@ (1in 2) {2in 5)
TGMHDL 27.7% ¥ 28.0% 4 21.2%
(2in4) (1in2) {1in2)

20 ¥ Bach study group has 5 subjects, and each subject took 75 mg annatto tocoirieno! per day.
e Using two IR smrogate markers (criteria; TG > 140 mg/dl and/or TG/HDL > 3.5), the
number of subjects that reversed back fo insulin sensitivity that were IR prior to tocotrienol

supplementation.

25  For example, one human subject had a 43% drop in TG. The triglyceride level was 121
mg/dl before supplementation and decreased to 69 mg/dL 16 months after annatio T3

supplementation. Correspondingly, there was a 35% drop in TG/HDL ratio, and went from
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15 Table 6. Human supplementation of annatto tocotrienols on improvement of insulin sensitivity and
reversal of insulin resistance (JR)* 2-month study 3-month study (hormal weight (normal weight
8-month study Surrogate Marker subjects) subjects) overwei htlobese subjects) TO 21.2%4- 27.9%4-
19.6%4 1in5@ 1in2 2in5 TG/HDL 27.7% 4- 28.0% 4- 21.2% 4- (2in4) (1 in 2) (1 in 2) 20 * Each study
group has 5 subjects, and each subject took 75 mg annatto tocotrienol per day. @ Using two IR
surrogate markers (criteria, TO > 140 mg/dl and/or TG/HDL > 3.5), the number of subjects that
reversed back tpdgsylipseqsifivindiates IR rigrdodgaaiiena %m%mﬁﬁt@ﬂgﬁe&@moﬁxamp'e,
one human subject had a 43% drop in TO. The triglyceride level was 121 mg/d fore
supp|ementat.o4ﬁhﬁffé°a%d%§§msnwﬁ?§v&e AR EBFER ﬁ%t%&%t%%%@%ﬁ%ﬁ and

Correspondingly) #herexwadea 395%rdrogeiauf4air Iamatm@ndzw@ehfgﬁw t¢h ol DAY @tandard
supplementatlon to0 1.21 16 months syppleme on. Therefore,.im ement in
insulin action aRd re re%ersa oﬁﬁm?n%a{‘t%?n&;é%}ar}' (’H OI% QE% SnEcEd %ﬁg%/%%a\iﬁsﬁjégduratlon
of the study Wa@d@@gnbﬂwUEmemﬁdﬂﬁﬁstandambm@ﬁumﬁsntm@é‘@mg)i@mwebpm just
one month fromsypplemeptatienanddasintdndefinitehavii %ﬁ?&lﬂ&‘%@ dRRG AR eRts,

unsubstituted T3 potentiated IS and reversed 1R in various study durations, in normal weight and

overweight/obe RIS BHRSESERERd FIEBIFE Ik IRHEFRIEEEA AR 1R poterfabo AR9E9 I‘-@?eversal

by annatto C5 unsitasdtiitsted T Jetededantthiekisk OVOY D2DRD MyfeypesiensSkaoP eaSandifaity liver
disease. 10 Example 3 INFLAMMATION It was found that tocotrienols reduced C-reactive protein
(CRP), a hlghly Sensiive indicator

Example 3
INFLAMMATION
It was found that tocotrienols reduced C-reactive protein (CRP), a highly sensitive indicator
or marker for inflammatory events leading to the progression of atherosclerosis and
i5 diabetes. CRP 1is a better responsive inflammation marker than cholesterol for
cardiovascular risk and CRP predicts even low grade systemic inflammations that preceed
the development of T2DM.
Table 7 shows a 20-50% drop in CRP of subjects taking annatio tocotrienols. This
represented the first time that tocofrienols (from any source) effectively reduced CRP.
20 Tocotrienols reduced inflammation processes, which was responsible for a more effective
reduction of atheroscierosis and thrombosis than previously envisioned when measured
simply by cholesterol-associated Iipids alone. The combined effect of annatto tocotrienols
more effectively lowered lipids and inflammation processes, managed atherosclerosis and
IR together, rather than just hypercholesterolemia by itself. Tocopherol was known to
25 lower CRP to a comparable range to the present work (Table 7), but surprisingly, the
required dosages of alpha-T1 are approximately 10-fold higher than that of ammatto |
tocotrienols. This 10-fold potency of tocotrienols over tocopherol was due to the unique

composition of C-5 unsubsiituted tocotrienols.
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or marker for inflammatory events leading to the progression of atherosclerosis and 15 diabetes. CRP
is a better responsive inflammation marker than cholesterol for cardiovascular risk and CRP predicts
even low grade systemic inflammations that proceed the development of T2DM. Table 7 shows a
20-50% drop in CRP of subjects taking annatto tocotrienols. This represented the first time that
tocotrienols (from any source) effectively reduced CRP. 20 Tocotrienols reduced inflammation
processes, which was responsible for a more effective reduction of atherosclerosis and thrombosis
than previously envisionegwhanmensusadcinphubnehalssisiokassopiatedilipids.alang sThe
combined effect of annatto tocotrienols more effectively lowered lipids and inflammation processes,
managed atherosclerosfEHEs fR tersearesculat apmaioa Gyprertns st ssnstispitself. Tocopherol
was known to 25 lower CRP to a comparable range to the present work (Table 7), but surprisingly, the
required dosages of alpha-Ti are approximately 10-fold higher than that of annatto tocotrienols. This
10-fold potency of tocotri%ré%é quer tc copriezr&lm”as duﬁa to tg%rg ue comp%sitigg t?lf C-5_
unsubstituted tocotrienols. ation-of annatto tocotHenols (75 mg per

IFable 7. Human supplement

day) from 1 to 3 manths on pardiovas;culargqﬁ/lgl@mation (C-gfg@gt[h/e protein) rmcgjon. Ratient 1
month 2 month 3 manth 1.57% 50%1.50% 2 42% 42% 53% 3 - 24%J, - 4 21% ] -5 Thelre was a

possible role of inflaﬁﬂmator)g proteins| on thgpprepliabetic conglitign, especially afelRy, since; people with

IR have higher VCAM-I, ; . that annatto-tocotrienols
clearly lowered 1R and CRP3(Tables 5 and 6). it has been dgatgnistrated that tocotrienols, especially
C5 unsubstituted T3hetppreventtiapetes-and—10-CVb-(Hgure-3-and-Table-4)—Exampie 4
CARDIOVASCULAR DISEASE - 21% 4 -

5

There was a possible role of inflammatory proteins on the prediabetic condition, especialiy
of IR, since peopie with IR have higher VCAM-1, CRP, IL-6 and TNFa. Since this study
showed that annatto tocotrienols clearly lowered IR and CRP (Tables 5 and 6), it has been

demonstrated that tocotrienols, especially C5 unsubstituted T3, help prevent diabetes and
10 CVD (Figure 3 and Table 4).

Example 4

CARDIOVASCULAR DISEASE

HDL increased (4 - 19%) in all subjects on annatto tocotrieno} supplementation (Tables 4
15 and 5), indicating a reduction in cardiovascular risk. The supplemention even raised HDL

in overweight subjects. Therefore, the annatio C5 unsubstituted T3, via increased HDL,

exerted marked anti-inflammatory and anti-thrombotic effects independent of CRP, and

inhibited/suppressed chemotactic bioactive materials (CBM) that tether circulating cells to

arteries, inhibited LDL oxidation and NFkB activation.
20

Example 5

LIPIDEMIA AND DIABETIC DYSLIPIDEMIA

Tables 4, 5 and 6 show that C5 unsubstituted T3 reduced IR and lipids (TG) in normal
weight and overweight/obese subjects. C5 unsubstituted T3, in general, and annatto T3, in

25  particular, deactivated the transcription facior SREBP-1 expression, and thereby inhibited
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HDL increased (4 - 19%) in all subjects on annatto tocotrienol supplementation (Tables 4 15 and 5),
indicating a reduction in cardiovascular risk. The supplemention even raised HDL in overweight
subjects. Therefore, the annatto C5 unsubstituted T3, via increased HDL, exerted marked
anti-inflammatory and anti-thrombotic effects independent of CRP, and inhibited/suppressed
chemotactic bioactive materials (CBM) that tether circulating cells to arteries, inhibited LDL oxidation
and NFkB activation. 20 Example 5 LIPIDEMIA AND DIABETIC DYSLIPIDEMIA Tables 4, 5 and 6
show that C5 i R lipids (TG).in normal weight and overweight/qbese
subjects. C5 uur%%tg%?éj%%g%?elgr% %ﬁgglﬁ?ﬁ e(lir?;%:‘tlél i%%x?rl]m JBEsaricu }g‘rim ogeqé%%fvggégot%emg
transcription fagf8le8REBH¢S expression, and thereby inhibited 49 the de novo synthesis of fatty acid
and TG in various organs, including liver, adipose and skeletal muscle. Example 6 5 DIABETES
Annatto C5 unsubstituted T3 retarded glycoxidation of lipids and proteins including AGE and HbAlIc,
and reversed %?WA% ular diseases (e.g., kidney failure, peritonitis, retinopathy, polyneuropathy,
peripheral athetdsd@&mEes). C-5 unsubstituted tocols, in general, and annatto unsubstituted T3, in

parcular. specigal bl anddpduceidd CEM, FATIIS £ EERQUISOUAL BROLIFERATOR

ACTIVATED RECEPTORS Tocotrienols, especi unsubstittted an '3, are known to be
more amenablé®8 I eénuand) FraksseA dmpisterastiativErenes aftesy drdamajdribispotefdiordbirienols.

Th:js site- S?e?if&iﬁé’ph!ﬁ@lﬁ%i%ﬁlﬁﬁﬁﬁi% ?ﬁ@ﬁ&@oﬁiﬁ@ﬁm&i&%ﬁiSsa%jusﬁl@i@k%éls&ﬁ?tmaﬂon,
and particularly important.in adipose and liver, tissues where PPARy and PPARa are largely
expressed. Adog’ﬁ%% li1ya*ﬁ\|eal§ﬁ%8 ‘@58%‘&%%&%3&"88}‘?%@35&‘&% Bbedi e i BEAR
expression{n p&RMontrols FFA/TG uptake and catabolism. 20 Therefore, the simultaneous SREBP-1
deactivation and PPAR activation by the C5

Example 7

PEROXISOMAL PROLIFERATOR ACTIVATED RECEPTORS

Tocotrienols, especially C5 unsubstituted annatto T3, are known to be more amenable to
15 cellular uptake. Adipose, skin, liver and artery are major depots for tocotrienols. This site-

specific T3 uptake is important becanse of the multiple tissue siﬁs of all PPAR activation,

and particularly important in adipose and liver ti.ssues where PPARy and PPAR«a are

largely expressed. Additionally, the SREBP-1 expression in part controls FFA/TG

synthesis, and PPAR expression in part controls FFA/TG uptake and catabolism.
20 Therefore, the simultaneous SREBP-1 deactivation and PPAR activation by the C5

unsubstituted annatto T3 controled FFA/TG regulation in concert with both the metabolism
(anabolism and catabolism) and synthesis.
Example 8

25 NERVOUS SYSTEM
A human subject recovering from stroke was unable to walk properly and had an unsteady
gait. The subject received anmatto T3 as a supplement. Afier supplementation with annatto
T3 the subject was able to walk unaided and with balance. Observationally, the annatto T3
improved her autonomic nervous system.

3¢ The C5 unsubstituted tocols have unique bioavailability to cross the brain blood barrier as

neuropotent agents to aid nerve growth, heal damaged nerves, and reverse chronic aging

and/or acutely damaged brain.
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unsubstituted annatto T3 controled FFA/TG regulation in concert with both the metabolism (anabolism
and catabolism) and synthesis. Example 8 25 NERVOUS SYSTEM A human subject recovering from
stroke was unable to walk properly and had an unsteady gait. The subject received annatto T3 as a-
supplement. After supplementation with annatto T3 the subject was able to walk unaided and with
balance. Observationally, the annatto T3 improved her autonomic nervous system. 30 The C5
unsubstituted tocols have unique bioavailability to cross the brain blood barrier as neuropotent agents
to aid nerve growth, heal damaged nerves, and reverse chronic aging and/or acutely damaged brain.
50 Example 9 STATIN DRUGS Although tocotrienols lowered cholesterol in the present study, they
did not lower leﬂnghe endogenous CoQ10 increased about 20%, which suggested that
tocotrienols, andTpaicwRIGE-5 unsubstituted tocotrienols up regulated the liver's de novo synthesis

of CoQ10. Example 10 10 TOPICAL APPLICATIONS A human subject with.psoriasis on his palm
received dietary%%ﬁ%%gjg%go ?{E%}g‘?gﬁgn%og%?ﬁ?rlﬂﬁﬁ@ rgﬁﬁ%ﬁ#@ #8?&3‘,3&8 Wrcgééi to crack
and bleed, and Hie pedrnatiouselefif\dvinsreestdcathud tpicalhiohlisatimsiof dinnattodinieatrisnaidor two
weeks reduced Jthe sezpme PRINR ARask AbanAtsT.MAR.SHBie sl ARDS %Qqqg}t%'gﬁ%@g{gdms

finger 15 ceased to itch and his parched skin was smoothened. After 4 weeks o nt, he was
healed of eczerf®Rfnatto tocotrienol was uniquely suited for skin absorption and thereby 'reduced
dermatological damages. Example 11 20 IMMUNE SYSTEM Experiments in these studies (using

mostly C-5 unSlLbstituie%&ocols containing delta and gamma isomers) showed that annatto
. ample .
tocotrienols were unlaue y suited for use to enhance
10 TOPICAL APPLICATIONS

A human subject with psoriasis on his palm received dietary annatto tocotrienols for one
month. At the end of the month, his palm ceased to crack and bleed, and his psoriatic
severity was reduced. A topical application of annatto tocotrienol for two wesks reduced
the eczema on the finger of another human subject. At the end of this period, his finger
15  ceased to itch and his parched skin was smoothened. Afier 4 weeks of treatment, he was

healed of eczema. Annatto tocotrienol was miquely suited for skin absorpiion and thereby
' reduced dermatological damages.

Example 11
20 IMMUNE SYSTEM

Experiments in these studies (using mostly C-5 unsubstituted tocols containing delta and

gamma isomers) showed that annatto tocotrienols were uniquely suited for use to enhance

the immune system.

25  Example 12
BONE MINERALIZATION
Experiments in these studies (using mostly C-5 unsubstituted tocols containing deltz and
gammmna isormers) showed that the unique tocopherol-free ammatio tocotriencls prometed

healthy bone mineralization and prevenied osteoporosis.
30
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the immune system. 25 Example 12 BONE MINERALIZATION Experiments in these studies (using
mostly C-5 unsubstituted tocols containing delta and gamma isomers) showed that the unique
tocopherol-free annatto tocotrienols promoted healthy bone mineralization and prevented
osteoporosis. 30 51 Example 13 HYPERTENSION The administration of gamma-T3 prevented the
development of increased blood pressure. Also, C-5 unsubstituted tocols (i.e., all delta and gamma
isomers) had this effect. Gamma 5 T3, Delta-T3, and annatto tocotrienols reduced essential
hypertension, ik@aaged NOS activity and produced the water-soluble catabolite natriuretic agents
S-CEHC and y{oEitg ri@mrle 14 CHOLESTEROL BIOSYNTHESIS 10 The peak plasma
concentration of tocotrienols is correlated with the peak cholesterol biosynthesis by taking

tocotrienols, espetidfRHaIHaINS RTetHERME ATHgHep BrefsnrormFm PbrRERsD st PaBEdinner
(e.g., 5to 10 pra)sd)lens siRaesihadindbdie of alphatditaislopaanth anieeotianals surplameantation of

alpha-TI (if jt isgajg r contin ed!E ia t keq in the marning so it is. the farthest from the rienol
consumptioén. 1 Z‘B%% %HC %%Ofg: . é} Sco%‘#ﬁ%%%%%s%%p% r?ﬁt%]sr’rﬂ%%%?%?ﬁog\ﬁ tto
extract with tocettiziiplkahgradnetdtht wrteastivitheceinbtiicr ativiokte Kgstoc S+OERET tad y-CEHC.
gamma-tocotrienol is from 1:25 to 25:1. 5 2. The composition of claim 1., where the standardized level

of tocopherol is from less than 50% to less than 1%. 3. The composition of claim 1, where the natural
extract is selectEda s e group 10 consisting of soy, corn, rice bran, palm, olive, wheat germ, oat

bran, sunflowerges,ESTEROL BIOSYNTHESIS
10 The peak plasma conceniration of tocotrienols is correlated with the peak cholesterol
biosynthesis by taking tocotrienols, especially annatto tocofrienols, at night preferably
during or within 2 hours afier dinner (e.g., 5 fo 10 pm). Also, since the half life of alphs-T1
is longer than tocotrienols, supplementation of alpha-T1 (if it is taken or continued), is

taken in the morning so it is the farthest from the tocotrienol consumption.
15
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cottonseed, cranberry seed, and litchi seed. 4. The composition of claim 2, where the tocopherol is
alpha-TI. 15 5. The composition of claim 1, where more than 50% of the tocotrienols are delta-T3 and
gamma-T3. 6. The composition of claim 1, where more than 50% of the tocotrienols are delta-T3. 20
7. The composition of claim 1, where the composition is tocopherol-free. 8. The composition of claim 1,
where the tocotrienol is a C5 unsubstituted tocotrienol and the composition comprises more than 60%
C5 unsubstituted tocotrienols, and less than 15% tocopherols. 25 9. The composition of claim | for use
in activating PPARSs. 10. The composition of claim 11 for use in down regulating SREBP transcription
factors. 30 5311AThe €bhibdEidR:of claim 1 for use in decreasing blood levels of triglyceride. 12.
The composition of claim 11, where the decrease in the blood level of the triglyceride has an effect
selected from the group consisting of reversal of insulin resistance, metabolic 5 syndrome,
prediabetes, diaDeteE AT QMBI HIE R B AR R A8 ctEF URaaEs! MR BHRRGRIIGI8IERIm 1 for
use in treating-arfealadyeffegtingihecriraboaruos (Syste-LQ dfedhacompositon of ¢laim 14 for
use in treﬁting a malady effecting the central nervous system, and the malady is selected from the
group cornsisting of acute nerve damage, neural degenerative genetic disease, acute brain damage,
brain trauma,xhrbiiccosfusidamagelainelralhexicity, chrdaidibeaindaraage:oplrreimensnPriinson's,
and Huntingt(%pé% 5105/1% iTh%hcoerosition of claim | for use in lowering CRP, protecting against
inflammation, ]Iowerlﬁg cliolestero ,'decreasing cardiovascular risk index, decreasing metabolic risk
index, decreasing chemotactic bioactive materials, reducing osteoporosis, increasing bone
mineralization, enfiancing, IMmLNS SRRM: layering lpids and iaversinalineylip tesistanee, 20 16. The
use of the composition of ‘claim [ in the manufacture of a medicament for proffec Ing agalrffs?
inflammaltion, cwasitiieehybeschelersteroe friarn. tredtingp el prévangerny, castiovas cuisll diseased, treating

metabolic syndyasme.-areyeing actarialsremeesis,

4. The composition of claim 2, where the tocopherol is alpha-T1.

15 5. The composition of claim 1, where more than 50% of the tocotrienois are delta-T3 and

gamma-~T3.
6. The composition of claim 1, where more than 50% of the tocotrienols are delta-T3.

200 7. The composition of claim 1, where the composition is tocopherol-free.
8. The composition of claim 1, where the tocotrienol is a C5 unsubstituted tocotrienol and
the composition comprises more than 60% C5 unsubstituted tocotrienols, and less than
15% tocopherols.

9. The composition of claim 1 for use in activating PPARs.

10. The composition of claim 11 for use in down regulating SREBP transcription factors.
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reducing osteoporosis, enhancing immune system, treating lipidemia, reducing natriuresis and
extending life. 25 17. The use of the composition of claim 1 in the manufacture of a medicament for
reducing skin maladies selected from the group of psoriasis and eczema. 18. The use of the
composition of claim I in the manufacture of a medicament for the 30 treatment and prevention of
diabetes and prediabetes. 54 19. The use of claim 18, further comprising lowering the risk of a disease
selected from the group consisting of CVD, T2DM, hypertension, PCOS and fatty liver disease. 20.
The use of annatto extract and a nutrient in the manufacture of a medicament for 5 treating

prediabetes ahid didHEREY SRR Gaith haielse b strertetredtipeddeyrbupt Eiesstidg: of banaba
extract (including corosolic acid), lipoic acids (all isomeric forms), chromium (all compounded forms),
and B vitaming_(including niagin). 55

12§ T%e congzposigon)o. claim 11, where the decrease in the blood level of the triglyceride

has an effect seiected from the group consisting of reversal of insulin resistance, metabolic

5 syndrome, prediabetes, diabetes and diabetes-reiated cardiovascular disease.

13. The composition of claim 1 for use in treating a malady effecting the central nervous

system.

10 14. The composition of claim 14 for use in treating a malady effecting the central nervous
system, and the malady is selected from the group consisting of acute nerve damage, neural
degenerative genetic disease, acute brain damage, brain trauma, chronic nerve damage,

neural toxicity, chronic brain damage, Alzheimer's, Parkinson's, and Huntington’s.

15 15. The composition of claim 1 for use in lowering CRP, protecting against inflammation,
lowering cholesterol, decreasing cardiovascular risk index, decreasing metabolic risk
index, decreasing chemotactic bioactive materials, reducing osteoporosis, increasing bone

mineralization, enhancing immune system, lowering lipids and reversing insulin resistance.

20 16. The use of the composition of claim 1 in the manufacture of a medicament for
protecting against inflammation, treating hypercholesterolemia, treating and preventing
cardiovascular diseases, treating metabolic syndrome, preventing arterial thrombosis,
reducing osteoporosis, enhancing immune system, treating lipidemia, reducing natriuresis
and extending life.

25
17. The use of the composition of claim 1 in the manufacture of a medicament for

reducing skin maladies selected from the group of psoriasis and eczema.

18. The use of the composition of claim 1 in the manufacture of a medicament for the

30 treatment and prevention of diabetes and prediabetes.



9. The use of claim 18, further comprising lowering the risk of a disease selected from

the group consisting of CVD, T2DM, hypertension, PCOS and fatty liver disease.

20. The use of annatto extract and a nutrient in the manufacture of a medicament for
treating prediabetes and diabetes, wherein said nutrient is selected from the group
consisting of banaba extract {including corosolic acid), lipoic acids (all isomeric forms),

chromium (all compounded forms), and B vitamins (inctudin g niacin).
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