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15 apoptosis (programmed cell death) is downregulated among infected cells (Byrne et al., 2004), and
3) treatment of chlamydial infections with antibiotics drives the pathogens into a resistant and
persistent state. Clinical persistence is. an. essential element of ohlamydial pathogenesis, where the
inability of the host to eliminate the pathogen leads to a state of chronic infectivity along with attendant
tissue injury. 20Delta tocotrienol is. a. vitamin E compound, also available as dietary supplement It.
has been Elebdw! theldmyenitwlesterol in a controlled fashion, and to induce apoptosis in cancer cells,

reducing tumors ) S w2l g I [ r.cealls vi lesterol-rich lipid,
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tocotrienofivgleptamal ovil srelacadnitdetion lof CHe@mlais yarhitMsase sledrbpiagdBetvaiA, 1), human

mammary@ymﬁ&gl_@%ggfg%ng-%), human epithelial cells (Rep-2), and human B-lymphocytes
(TV) were incubated with delta tocotrienol at concentrations of 10-30 umol/L for 6 hours prior to
infectton by C. trachomatis serovar K, a subspecies of Chlamydia that is the primary cause of
bacteria-imtigiesbatiDinfactioRsyuste detected. by imanumfluorescence staining followed by 30either
microscopy or quantitative flow cytometric analysis. Infectign levels jn cells , pretreated with

delta-tocotrienol WAPEREE S S8R BEAL YR CH I SRENEHR KPR PR psvited WhbSRYSHE Nt
observed dittaegntacatanicraseapydaynedhimbeloftaraeRnd sl (feiEsiasss dhegedoal
tocotrienol-versus-control cells was ased by 3: and 2-fold, respectively. Flaw cytometry showed
that chian SRR AFOSEETE (N e PORSTE. 600 o G AOR B B LA P, with o
2.6-dld mEkienyaiahibitiamat I ses rsspliawipnpactt iofadistasyiehbiittte bosrentk opnGmmipdia infection
in hyperlipidemic patients is being examined in.a clinigal study. Cholesterol-suppressive delta
tocotrieng#nﬁgl}%ia% ﬁé%%?%?‘kf’m ?on“ ré%ﬂgcgg%h a]‘r“%m%?éefir? ec |3Ir??ﬁchuﬁrﬁ%t§gf érflﬁ/cg}l?%gan obligate
intr_acelluléﬁ%i‘@inmg’érﬂiwmcm&&ﬂg aﬂaxdsimgmdawimmmmaﬁ dixgeseindestissiully survive
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inside host cells, chlamydial replication occufs within a segregated, membrane-boun mpartment

called an fRefi&iFRasI0siagrvEtbatyveplange salrsuls inerapant iayhalaserdhamsenisispfoation within
the hest 0@5&5@@&9@%&5&% qenusshiamydiggeaniinat Qﬁ?oﬁ(?%ﬁ@ﬁ aeBeqiafeswith,ghronic
re

human diseases a Iamydioglzila pneumaoniae and Chlamydia traclwmatis. C. pneumoniae causes.
5-10%. of E4RiRE R fERamtat b AL At EsHenmbrHiNgsydrives the pathogens into a

resistant and persistent state. Clinical persistence is. an essential element of chlamydial

pathogenesis, where the inability of the host to eliminate the pathogen leads to a state of
chronic infectivity along with attendant tiss'ﬂe-izgi@r o |

20 Delta. tocotrienol is. a. vitamin E compound also available as dietary supplement. It.
has been shown to lower cholesterol in a controlled fashion, and to induce apoptosis in
cancer cells, reducing tumors by as much as 70%. Since Chlamydia species enter cells via
cholesterol-rich. lipid. raft. domains involved in cholesterol trafficking, tocotrienols in
general and hypocholesterolemic delta tocotrienol in particular will reduce infection by

25  Chlamydia. Mouse macrophages (J774A. 1), human mammary tumor cells (MCF-7,
TMX2-28), human epithelial cells (Hep-2), and buman B-lymphocytes (JY) were incubated
with delta focotrienol at concentrations of 10-30 ;xmdi/L for 6 hours prior to infection by C.
trachomatis serovar K, a subspecies of Chlamydia that is the primary cause of bacteria-
mitiated. STD. Infections. were detected. by immunofluorescence staining followed by

30  either microscopy or quantitative flow cytometric analysis. Imfection levels in cells



pronchitis, pneumonia, sinusitis, and pharyngitis. Additionally, it has been linked to chronic diseases
like Iqte onset Alzheimer's, multiple sclerosis, reactive arthritis, 20 atherosclerosis, and asthma.
Infection by C. pnetmioniae has been suggested to induce autoinununity. In multiple sclerosis (MS)
73% of th_e pqtients were shown to be Ch/amydia-positive compared to 22% of controls. In addition’ C.
pneumoniae is involved in atherosclerotic processes such as cellular oxidation of LDL and ’
Lnyagrogggﬁﬁé@b@m weh fcaematmmr&yuﬂlgwae, &oreeatdnbypapiationBxpanreralifb M B Hast infection
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The impact of dietary delta tocotrienol on Chiamydia infection in hyperlipidemic patients is |
being examined in a clinical study. Cholesterol-suppressive delta tocotrienol may have the
potential to reduce Chlamydia infection in humans.
| Chiamydia is an obligate intracellular pathogen, which means that it has to invade

10 cells farst in order to successfully survive inside the host. This infection is imtiated by the
so-called .chlamydial elementary bodies (EBs). Once inside host cells, chlamydial
replication occurs within a segregated, membrane-bound compartment called an inclusion
that progressively enlarges due to metabolically active Chlamydia replication within the
host cell.

15 Species of the genus Chlamydiaceae that are frequently associated with chronic
human diseases are Chlamydiophila preumoniae and Chlamydia trachomatis. C.
preumanice causes. 5-10%. of respiratory tract infections n adults and children including
bronchitis, pneumonia, sinusitis, and pharyngitis. Additionally, it has been linked to
chronic diseases like late onset Alzheimer’s, multiple scierosis, reactive arthritis,

20  atherosclerosis, and asthma, Infection by ol preumoniae has been suggested to induce
antoimmunity. In multiple sclerosis (MS), 73% of the patients were shown to be
Chlamydia-positive compared to 22% of controls. In addition, C. pneumoniae is involved
in atherosclerotic processes such as cellular oxidation of LDL and macrophage foam oell
formation. By age 20, 50% of the population exhibits evidence of past infection by C.

25  pneumoniae (shown by serological tests), and re-infection is common. Addiﬁonally, ina
study examining a normal blood donor population for chiamydial infection levels, 25% of
the population was found to be positive by immunostained blood smear. Therefore, it is
possible that serological tests (e.g., ELISA) overestimate i;nmunostaining of blood tests’
(e.g.. actual WBCs) by > two-fold. C. rrachomaiis, on the other hand, is the world’s

30 leading cause of preventable infectious blindness, and the most commiot cause of STD. In



females, infection with C. traehomatis initially affects mucosal membranes and leads to continual
inflammation of tissue in the genital tract, which results in scarring and eventual infertility. After
invasion of cells, Chlamydia aggregate in vacuole-like structures called inclusions, and can escape
many of the first line host defenses of the immune system. 5. Another feature of the Chlamydia is that
they prevent apoptosis of infected cells (Byrne, et at, 2004). This effect is protective for the pathogen
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units, inhfSAGAYGT Wég’tgggﬁtﬁ’ﬁo?ﬁ&%%ﬁpéfﬁﬁ%ﬂ’ﬁa%%dé%ﬁ%ﬁ B SRS ABY &R 0 supports
the estabiigbrtilnt ohdtarolonded affesliorCAherefaregpeeaspechaidlediire enticiorts driddcotrienols
willinhibit chlamyclial growt nside host eelie by sausing e nfected hast o undergp anoprosis.
Another aspect Orthe Invention 7s that 10cotHenols wﬁ‘iepreven? he progression 6Fthe incubative cell
cycleSof thaphthdegnreDdltbetCedtriavel is thatitheyiprEvednpoposis Camdectstustids Wittnthie? compound

15 nave showdhp! il cen ARORIGRIR RGO RdR D U ARS O HR IR OHING heallhy

cells. Learning th tocotriendl has this ability, t for cancer cells, triggered the idea that the
compouni$pHagtiaseyoals-ragurnteeapupeduist el élitgintebiedibgechlamidin igiuseehiasiitial inhibition
of host C%%@%Ed%&%ﬁ%&%%&%%%%g&% sbeh apeHas kAR tanairienol could

have a profound impact as 20 treatment against Chlamydia. Another delta tocotrienol characteristic of
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rafts, andhiizusol nteldare aptippashggentratypistonast eestbirestiiinrandirRals Slllgedsammydia is
metaboli%ﬁll inactive ou%s?ifgde th%rﬁ)st, it.is uriab to syyvive outside the cell. A potential strategy is to
inhibit chilS S RBHERS PADENRIRR WU S B81EER or eliminate Chlamydia.  In this

invention, we teBigth dettaitionotrie rolitafiacE crvoipamydidldnfectsonties nuithetits sompoaddvhite blood.
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_ Chlamydi@.?khﬁdiﬁ@ifallﬂgming/@ﬁto#l@mm hﬁééhmq@ﬂlb’t aéti@mbﬁovim E?é&pgcially_
delta-tocetrienl; {dnier unkie IRISCHaRR1Ace S3:87 8 Chilamydia. i angremRodimen te invention,

is. drawn, to a. method, of using Vitamin. E 10" tocochromanol to inhibit, prevent, and disrupt the

developridHeapiEds cySidwn ghlwaydinh orIehikeny afa hevta G5 repYasHh 6 difeettare §avEistion is drawn
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infection of Chlamydia. In_a more preferred empodiment the invention js drawn to a method of using
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Chlamydigolesterol-lowering effect (Pearce ef al., 1992). Chlamydia enters the host cell via
cholesterol-rich lipid-rafts or caveolae, which are comprised of lateral assemblies of
cholesterol and sphingolipids that float in the glycerophospholipid membrane, and are
impaired with removal of plasma membrane cholesterol. Therefore, cells that are exposed

25  to delta tocotrienol could remodel the lipid rafts, and thus interfere with pathogen entry into
host cells directly or indirectly. Since Chiamydia is metabolically inactive outside the host,
it is unable to survive outside the cell. A potential strategy is to inhibit cholesterol
synthesis or availability in order to contain or eliminate Chlamydia.



In one embodiment the invention is drawn to a method of using Vitamin E tocochromanol to alleviate
the effects of Chlamydia-related diseases. In a preferred embodiment the invention is drawn to a
method of usingloc.otrienol.to alleviate. the. effects. of Chlamydia-related diseases. In a more
preferred embodiment the invention is drawn to a 20 method of using delta-tocotienol to alleviate the
effects of Chlamydia-related diseases. In one embodiment the invention is drawn to a. method, of
using. Vitamin Efocehishismaigl, tvéedued gt uansibendichlamydishbrlnsinng: inme-amfered
embodiment the invention is,drayn to a method of using tQcotrienol to reduce the quantity of
chlamydiaffjllrl%lc%os%r%}&]ﬁﬁl_“ hﬁﬁ%ﬁoﬁéfee%dw% ?ﬂa@lﬁbéﬂﬁ%r@ i PRI BOR YR od. of
using_ 25heitastbbmidemapiesreduce the quantity of chlamydial inclusions. In one embodiment the
invention is drawn to a method of using Vitamin E tacochrornanol to. impede and_ suppress the initial.
infection, by chlamy.dial EBs of host cells._ In a preferred embodiment the invention is drawn to a
methdd ofusingEfifiénditonimpede and suppress the initial infection by chlamydial EBs of host
cells. In a more ferred embodiment [ 0N i n_to.a. method of ysing deltastocotrienol to
PRETRA hodimeny thed ﬁgﬁnﬂ‘%%\llaﬁ[ g%kgo it and, gx&veﬁf. ing deltad

impede and suppress the initial infection by ¢ ost cells. h one embadiment the
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delta-tocotrienol_to inhibit chlatnydial development within"the host cell. In @ more preferred
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a method ing delta-tocotrienal seyeral times to.reduce the level of infection by Chlamydia In a
preferred(ggrrZ] ’%V nﬁ'en{tfl e mvention: f’sa/ r%abV\?ﬁHt{Be %ﬁ%ﬁe%?%ﬁﬁd%é’%i?o%&ﬁ&‘?é of 5198 times to
reduce thédeléartictsrishid ftectidibby Sttezin pdibdismepnibrelorstenedeetidivoniib édfavaetion is drawn
to amethgeof1ising delta-tocotrienol more than 10 times to reduce the level of infection by

Chlanzydia. In a more preferred embodiment the invention is drawn to a method of using
delta-tocotrienolfe peateaiyodimetit chetHaveviimfisnfbetion yChiafmydiiaf Insorge CitanadirEent the

invention is6eBimil metesiskuaid.selia-toeoiienal 20 severaliimes to ihibit iesnfection of the
host cell by chlamydial EBs. In a preferred embog'i&m%}l?the%ﬂ%egétigirl%léggrawn t6 & ngieét%%% of using
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25irfvention
In one embodiment the invention is. drawn to a method. of using Vitemin E

tocochromanol to reduce the quantity of chlamydial inclusions. In a preferred embodiment
the invention is drawn to a method of using tocotrieno! to reduce the quantity of chlamydial
inclusions. In a more preferred embodiment. the. invention is drawn to a method. of using.

25  delta-tocotrienol to reduce the quantity of chlamydial inclusions.
In one embodiment the invention is drawn to a method of using Vitamin E
tocochromanol to impede and suppress the initial infection by chlamydial EBs of host cells.
In a preferred embodiment the invention is drawn to a method of using tocotrienol to

impede and suppress the inftial infection by chlamydial EBs of host cells. In a more



of the host cell by chlamydial EBs. In one embodiment the invention is drawn to a method of using
tocotrienol to inhibit inclusion formation by 5%. In a preferred embodiment the invention is drawn to a
method of using tocotrienol to inhibit inclusion formation by 10%. In a more preferred 30 embodiment
the invention is drawn to a method of using tocotrienol to inhibit inclusion formation by 15%. In a more
preferred embodiment the invention is drawn to a method of using tocotrienol to inhibit inclusion
formation be@sd kmdbodonerpriferindeivbdsithent the invemian 45 dsawndameiRedafsing

tocotrienol tqQ.inhibit 4 1on.formation py 25%. In a mare, preferred embodiment the invention is
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usingXtocctrbnadinsiihsitinchisionsfdravation HynsMadl bf asierecl Qaticaercorasimeantthe

invention thod,of usi cotriengl to inhibit inclusion formation by 60%. In a more
preferred gr}g k%%\%‘%g e (l)rrlf"‘rlgga'rxawzhtl%3 a ?ﬁ%félgdbéﬁ %é‘?ﬁﬁetgﬁ‘??ﬁ’f@ﬁo‘f%mﬁﬁhﬁlsion
formation i8yeP59s. indrawort prefetied] fmbagintentisld idekntiomisieisvg tehsmeaihos afusing
tocotrienoglg,g YE; it i jon, formati 90%. 15In one.embodiment the invention is drawn to a
method of us?ngg@ %ﬁn%%(@é%éﬂsr%?ggn% frone %f.%fg’gaﬂﬁé‘?%ﬂ%@ﬁﬁ\‘-}égﬁi&m’ SRR ¥imethod of
using tocde-fienethfut oft singt Whentzlil Hrigretaries b hddimentdhednyaetislaiserawanm a method of
usinggtocetrienal fasat ays. In a more preferred embodiment the inyention is drawn to a
method of usif.‘ral)g t%%cg%itrlllcfr?o?fIl Fg(%'r %%%rpt/%%ann%ﬁ?g]gn 53‘%& BB BB R ehttsigs drawn to a
method oftisimglibcinietwidtietid stivehibih ohiansdid alesl Ghlrnysitiasie pessented in circulating

embociment the ot e R SR 1 R R Gb BUERG) 2o 2488kt UNBHESBrof lovel anc
clalarnydRSViemRIciRRsi b hyfiznditid demid piémisomhy Obleemdereththerefiaeyeishodfeetiomstatus
Negative.jnvention is drawn to a method of using delta~tocotrienol 3 to 10 times to reduce the level
15 of infection by Chlamydia. In a more preferred embodiment the invention is drawn to 2
method of using delta-tocotrienol more than 10 times to reduce the level of infection bjr
Chlamydia. Tn a more preferred embodiment the invention is drawn to a method of using
delta~tocotrienol repeatedly to reduce the level of infection by Chiamydia.
In one embodiment the invention is drawn to a2 method of using deita&ocotrienol
20 several times to inhibit re-infection of the host cell by chiamydial EBs. In a preferred
embodiment the invention is drawn to a method of using delta-tocotrienol 3 to 10 times to
inhibit re-infection of the host cell by chlamydial EBs. In a more preferred embodiment the
invention is drawn to a method of using delta-tocotrienol more than 10 times to inhibit re-
infection of the host cell 'by chlamydial EBs. In a more preferred embodiment the
25 invention is drawn to a method of using delta-tocotrienol repeatedly to inhibit re-infection
of the host cell by chlamydial EBs. _
In one embodiment the invention is drawn to a method of using tocotrienol to
inhibit inclusion formation by 5%. In a preferred embodiment the invention is drawn to a
method of using tocotrienol to inhibit inclusion formation by 10%. In a more preferred

30 embodiment the invention is drawn fo 2 method of using tocotrienol to inhibit inclusion



In one embodiment the invention is drawn to a method of using an agent that restricts cholesterol/lipids
to restrict Chlamydia infection and growth. In one embodiment the invention is drawn to a method
of using tocotrienol to reduce Chianzydia infections in cancer patients. In one embodiment the
invention is drawn to a method of using tocotrienol to ward off pathogenic infections including
Chlamydia via activation of antigen-presenting dendritic cells and T-lymphocytes. In one
embodimeahrire i i arawre toeonedrdbotiinam tecbimtionts Marke tappefadisic chlamydial

infection of hypertensive patientc,.and ther Datient: RIRISMS odimbione
embodimwgﬁg%%ﬁﬂ%trﬁ&ién%%%@g Séor%et%é%%gu%?n%@ﬁﬁo%ﬁgn%ﬁ%duce cardiovascular risk

factors assetintediovitts dretabotic syeitinches, using tespingnd dodahivé irndusiondBErE S dtoncomitant

%@?&?&W@&rb&@iﬁé}ﬁecm%@&&m?xmiéh@ra{wmi%n&&m@mmmethod of

or subsequent -i%eg'ti&g
application of tocotfienol aerosol sprays (to reach resggatory tract airways), oral i?r}ge tion via
Vs BB P} doucties, and

softgBls, tatitiersh dagshibi {rslrsinehfoasating-BY G Yti EFegfin

lotions (tqfeaeh orniialsites) Angdericaliguishorans(t faam ontlinidittminiricn brefiived
embodiment the invention is drawn to a method, of application of 1 Cﬁgoc trien oral 'in estion via
LR TSRO, 9

€ lb
softgels, Taisi@eTsrsafsaiee sbRdirp G 2L W0 R &%%%Fé%nem%odiment the
invention;is,drawote.rmeashestieh agplsetiomofianotsignaidmed mhtngastionthia isvteds, tablets or
capsules. In one embodiment of the inventiqn is. drawn to a method of admipisteri [ta.tocotrienol in
a range fRRVEGGS f@%%&fd&f%wm%%‘?e%ﬁéﬂ%ﬁn‘%%&?%nyﬁ gglﬁ\}}é%ﬁiig?]}f}s' rae;/jh&g}ge a method of
20 . @minjsigsineicalibodiantsione| inventangis towRote S00hwd) ¢fersitey fapoiriansleipratinéd

embodiment the invention is drawn to a method lnjstar ' To W e from 50 to
50 mo o B e B cllta
tocotrienchethadrofnistaginosdaibpébromehibibritslusien fratortion &m BEHim M BoRETE PIFERERHh is drawn to
a method Ofl}r%laé%l%r:]).’%m‘l\(é\)lg deitan e ipgoiieng! ob admisysieringdaibiion six masthmdmdadmore

preferredeé?ngo e Invention is drawn to a method of treatment with delta tocotrienol of
administefingadiaih/bipP@ee year. In a more preferred embodiment of the invention is drawn to a method

of tregtment W‘”M’%H@ tgeaLienekolRdminiatesing dailwantt infestianced infagMasiomdge to
Chlamydia is cleared. In one embodiment the i‘nvenw IS drawn%l?)fii ethoq %f %ngltocotrienol
for respirdeepghramentkciorresyrhedige e B¥enepidy HEEHHAGE é)[rSn PSP ISy | preferred
embodimeptthedovention ISdRweaisa Betadehugio giasisiena o espinattrydtedetsiniections by

using an aerosol spray at a dosage.of 2 sprays per day. In a . ) .
‘ J tocotrieno{)fo%/ at least { ege days. ig a %wpe pre?é/mg embodiment the invention is drawn

to a method of using tocotrienol for more than three days.

20 In one embodiment the invention is drawn to a method of using tocotrienol is
effective in humans against Chlamydia as represented in circulating WBCs, including
neutrophils, monocytes, lymphocytes, cosinophils, and basophls.

In one embodiment the invention is drawn to a method of using tocotrienol to
reduce the cholesterol level and chlamydial infection in hyperlipidemic patients, and

25  rendered the chlamydial infection status negative.
In one embodiment the invention is drawn to a method of using an agent that

restricts cholesterol/lipids to restrict Chlamydia infection and growth.
In one embodiment the invention is drawn to a method of using tocotrienol fo

reduce Chlamydia infections in cancer patients.



5 more embodiment the invention is drawn to a method of using tocotrienol for respiratory tract
infections by using an aerosol spray at a dosage of 4 sprays per day. In one embodiment the
invention is drawn to a method of using tocotrienol for genital tract infections by using an aerosol spray
at a dosage of 1 application per day. In a preferred embodiment the invention is drawn to a method of
using tocotrienol for genital 10 tract infections by using an aerosol spray at a dosage of 2 applications
per day. In a mofie enstsaelodimetidhinimsnsatdsoizawm o a methiedrbreishipeotinpidel WE¢enital tract
infections [ %%ﬁerﬂﬁgﬁémﬁdﬂ%smé% HAPRICAUCRGREE d5W - anticth PRG&MRgdIment the
invention is drawn 0 a method of using tocotrienol tlé) reduce inflammation of vascular-organistic
systems dernesian RS adl Tniseaberiizoeral 15 ingestion of 1 dose per day. In a preferred embodiment
the invention is drawn i sagthaciel usingitacatdene t9 sadussdnifammaiien aéraseuigarganistic

systems due to chlanaydial infection by oral ingestion of 2 doses per day. In @ more preferred
embodim TRPEIH Ve M el A e (Mo PBTHERY o ARSI 5o RREEORHEETHRELBI of
vascularorgaiigticiiysteprsaide to chlamydial infection by oral ingestion of 4 doses per day. 20 In one

embodiment the jnvention js drawn to a. method of using tocotrienol to reduce qcular infections and
conjunctivitis du OOBﬁIgméﬂ%m?%ﬁ%ﬁnﬁﬁngﬁﬂl)}%é;ﬁa%ﬂoeﬁe%%? \?&’/ﬁﬁﬁ% ?@%8%0 &P day. In a
preferred esdhadimditviizevinyeizlidhdedrassstineg mitthadtabelRingidoatdennl therebly cedocelar
infections and.conjunctivitis riiie. to chlamydial infection.b lying-liguid eye drops with 2 applications
per day. Ir?l 5 lrwﬁsor(e}%uf?g'3 p%%se?}rléi gmboc m%g(r}]};tsfﬁbes? Ven fg%é %P@;E\%r% %%ggg%fn{%lhod of using tocotrienol to
redu&é ocular inﬁcﬁmmbmﬂmuﬂm_iiﬂﬂ@ldua i@@hmtygﬁahhﬁﬂedtiﬁmmiaﬁmyinﬁtﬁqeﬁd% drops with
4 applicatigns pet gy, n, epsempadimenne.naRian sipmaaamaiiadalusig logptienol

I ) ;
where the delta-to-gamma’ratio rienols 1s 1:10 100:1."In a preferred embodiment the 30

invention repyalsh @9 aoasdtivesroRironsgrstetReiontn &pieab deaasiFgmehaansdilrBenb cMtrienols is
1:25 to 25;4, dp @ﬁ@fgi%jgg@%mgqmm YRR IS AU to a method of using tocotrienol
i Dreieet

where the delta-to-gamma ratio of tocotrienols’is 1110 to 10:1. In a more preferred embodiment the

invention is drawh & BIFEIRECEP0SiRGIL StriavericRaie dreadrAERathi ARYGEI Sienols is

1:5 tes5: 1 thack- RS EHY sfar iageaam badioreRi<ha e bHeRpsi R i o sdRedRachof diisRetpcotrienol

where the delta-togamma ratjo of tocotiepols js 1:1. , . -
an OtIIOI%. niu a pre%errcd em oﬁgnent the }nventlon is drawn to a method of application

of tocotrienol by oral ingestion via softgels, tablets or capsules. In one embodiment of the
invention is drawn to a method of administering delta tocotrienol in a range from 10 to
1000 mg per day. In a preferred embodiment the invention is drawn fo a method of
20  administering delta tocotriencl in a range from 20 to 500 mg per day. In a more preferred
embodiment the invention is drawn to a method of administering delta tocoirienc! in a
range from. 50 to 150 mg per day. In one embodiment of the invention is drawn to a
method of treatment with delta tocotrienol of administering daily for one month. In a
préferfed embodiment of the wnvention is drawn to a method of treatment with delta
25  tocotrienol of administering daily for six months. In a more preferred embodiment of the
invention is drawn to a method of {reatment with delta tocotrienol of administering daily
for one year. In a more preferred embodiment of the invention is drawn to a method of
treatment with delta tocotrienol of administering daily until infection and inflammation due

to Chlamydia is cleared.
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In one embodiment the invention is drawn to a method of using tocotrienol comprising a mixture of
mulatto extract and a natural extract that is an appropriate spectrum. In a preferred embodiment the
invention is drawn to a method of using 10 tocotrienol where more than 50% of the tocotrienols are
delta-T3 and gamma-T3. In a more preferred embodiment the invention is drawn to a method of using
tocotrienol where more than 50% of the tocotrienols are delta-T3. In a most preferred embodiment the
invention is dramnote ameiliecef usingdatamidndravrete i isxatheblod inEoptEROEABodiment the
invention is drawn to a method of using tocotrie ) i C@ffignols are
>60%, aFPRICHEH TS ’3?8099%% 67| H‘%\g Bre ear?reog er#ﬁ%%?nﬁ%é%n%@n%?ﬁggﬁvﬁ ﬁ) method of
using toguTenet wherelihe S Shnsubstiatedstareriernol$ arecirdor TESREIBLATIREY o‘%&rienots and
<10% tocopherols..In a.more preferr j i tigrpi tQigymathod of using
tocotrienti %ngtﬁrg‘cg%gﬁgﬁ%ﬁ Fggl %%%ﬁ%ybéﬁg%ﬁ%bﬁ%mgm nols 20 and
<5Y%stocaphieretsbodinmersribecimisntiondh i iivchferiiedpAwHS tFREY USHG" ?g%lgtrienol where

the methggc% nﬁ%@%ﬁ H?a@%ﬁ&ﬁ@?f?}'&eﬁd%%?&&%ﬁ%@tw’ and tocotrienols are

predominan amma-T3. In a more preferred e%gi nt.the inv}g,nélil%? k%ldrawn toa
method of usingucustriarsidinent e RYEBHMENE EABEENRBIE \%}eﬁ%ﬁggo]tocotnenols and
toco”ie”%&%ﬁéﬁﬂ&%&%ﬁ@ﬂé'ﬁﬁﬁé&ﬁg&i AR gmbediment feeirventitnisirendas direthod of

using tocotrienol comprising annatto extract where C5 ungubstituted t inhibi faggichemotactic
bioactivePTeERAISTIOEIAEH, e FYSHIRT aHTBHR { Fﬂ%a?ﬁsse%%:%sﬁn (%g%!’\%{r%%%??] thod of using
tocqiiengl.commpiaing snatia axtietisoheiananatioss uh3ulpslicttony BanAlit 3o atfage
chemotactic bipactive materials. In.a more preferred e i H%ﬁ'gﬁgpg&n%& frawdo a method
of using t@@éﬂ?’éﬁﬁ?ﬁ:&%’ﬁp}%ﬁ@%ﬁ%tégaéyﬁr%octawlﬁggéogpaf;%%&gg finsubstituted T3 inhibit surface
chemotagtif-kieastivashaletialraotispreyet tosagstioér epRldeRIBHIST B#tulating monocytes and

leucocytes onto_stationar e&dotﬂh{e 'ae. !zrﬁr@n@&{elﬂﬁg%% embedisaent ﬁgg,gw&m{geﬂgldmawn toa -
method of usinﬁo%?ri%#é c%nr’ﬁprismg

reduce inflammation of vascular-organistic systems due to chlamydial infection by oral
15  ingestion of 1 dose pei day. In a preferred embodiment the invention is drawn to a method
of using tocotrienol to reduce inflammation of vascular-organistic systems due to
chlamydial infection by oral ingestion of 2 doses per day. In a more preferred embodiment
the invention is drawn to a method of using tocotrienol to reduce inflammation of vascular-
organistic systems due to chlamydial infection by oral ingestion of 4 doses per day.
20 In one embodiment the invention is drawn to a method of using tocotrienol o
reduce ocular infections and conjunctivitis due to chlamydial infection by applying liquid
eye drops vﬁth 1 application per day. In a preferred embodiment the invention is drawn 1o
a method of using tocotrienol to reduce ocular infections and conjunctivitis due to
chlamydial infection by applying liquid eve drops with 2 applications per day. In a more
25  preferred embodiment the invention is drawn 0 a method of using tocotrienol to reduce
ocular infections and conjunctivitis due to chlamydial infection by applying liqumd eye
drops with 4 applications per day.
. Tn one embodiment the invention is drawn to a method of using tocotrienol where
the delta-to-gamma ratio of tocotrienols is 1:100 to 100:1. In a preferred embodiment the

30 invention is drawn to a method of using tocotrienol where the delta-to-gamma raiio of

i1



5 mulatto extract where annatto C5 unsubstituted T3 inhibit surface chemotactic bioactive materials
and prevent the tether or adhesion of circulating monocytes and ieucocytes onto stationary endothelia
that cause the loss of vasculature integrity. In a more preferred embodiment the invention is drawn to a
method of using tocotrienol comprising annatto extract where amitotic) C5 unsubstituted T3 inhibit
surface chemotactic bioactive materials 10 and prevent the tether or adhesion of circulating monocytes
and leucegyigsRsltoistationary Endnthelinthatcfaust ¢hbidimartivhsduleniteninteavn 0@ prevent
micro- and macro-vascular diseases, an a'g; rosclerosis. In. cfertad empedimgnt the
inventionFSERL/A ?élﬁwrlﬂfﬁ@?ﬁg 06 er?en%l %%nﬁnnf)%g%lg g?r%égﬁ.%’l extract where annatto C5
unsubstitptedT@dnhisiGB Mndipraveaht fathaiogicakeventi seeteelfefising r@lersconsisting of
chemotaxis, vaspconstriction, hypercoagul ig&-g&(ﬁg idationiane pxidized kake byrviardBL elevation.
Tn one eﬁ?ﬁ%ﬁiﬁggn&j\ %ﬂ\%ﬁ?%{fg igggo?a%#\%t% a method of using tocotrienol where thf tocotrienol is
comiSinedmiihintirt thetrierssion & shafen &y MEbEhRERINE IeseRiml PRI AS Hdhod of using
tocotriengl were tr%}%%%%%géﬂ I8 gofmpined with other 20 nutrients, and the tocotrienol contains

aInia I ) : C .
- geranyl g%ranlol. n'a more preferred embodiment the invention is drawn fo a metho%@of l(,%lflng
tocotrienol whe thaen atpeattiness| dete RYRSHPM S SR SR st R ESBRo1R IR ols,

pohcosa@gﬁ,%agggtgi%&% yeaghhiae, (MenasGus) Oakhia, garis, thaguklipidspplttesse, soy protein
(e.g., oligo- and pdly-peptides, hydrolysates), CoQ10, camitine, magnesium, &por(?mp@sigotassium,
calcium, ERepBUFosie? fBREFSTIR:S STOPRS s BIf bIBVRAHEL: iﬁcﬁ%m% %G

Boeta-g ucans), omega-Bs (DHAs
and;gPAS, AkASHI ANELIRCHIR. than IBep@EMhbesinaaisthede ltieTSisut gmmte-d elfmodl of using

geranyl geraniols and tocotrienols and. it increases the de ngvo, biosyntk %g(ﬁqpﬁgl%uent
intermed B SSBFemE LSS RERH T EEGRE e r?oo%én g%r%%‘gé%‘r%%?g ?ﬁ%ggr?vention is drawn to

method ofesingiaceiric ! enieioirignghr anyldgbrafiolskhat aeabplieciiedherdpsiment @8dogenous
de novo synthesis,of, CoQ10 via geranyl geraniols. ' ion.okside chain and conversely
CoQ10c gﬁ%tﬁ%fﬁ/ iggsqﬁ%%%%%%n%Sé%ﬁégé%gg@ts%%&%ﬁ%% ge?%%%/?ge‘raniols via CoQ 10
Sbeta-oxidation In ontnenstedimbudieantetiioirnsaheon io drawthed afHsinhPUTEepYiePhefation,
comyyising the.administerin ienol.epa t trﬂg&%@&gjsgﬁ@wgg@_raﬂq, ghraducing
Ch%%;yd?g‘f‘in ﬁ&é‘é@ﬁﬁ r%%(gst(ﬁgﬁg%ﬁggiﬁé%oD%g‘%ﬁ%%gn of the Preferred_%rgfo imglr:e %none
embodimembtidineetHbe devaitisteds dmebtirfomdihede WD HSABITEMSNEY §-{52otrienol a.nd

gamma-tocatriemnal. andwhers ihe-delasiocrmmadiatio-ofinsaisesiolsis 11000 tadiidrbidn a preferred

embodiment the method administers an tocotheno|, where the tocoirienol con{ﬁiﬂs déalta.-tocotrienol

and gamria2oBsuteREtTErE PoSPRROHRCHE HaJRYEHIoR AtE B odtAeRSETS £25%6'95:1. Ina

more prefgusdembrpireens the wnaibathasmirisiessoanatecesiEn0h wisebstifueddootimemisontains
deltatocotrienol and gamma-tocotrienol, and where the delta-to-gamma ratio of tocotrienols is 1:10 to
10:20n a%?é%r%?@ﬂrgﬁbodiment the method administers an tocotrienol, where the tocotrienol
contains delta-tqaaitie relrdingaminaeestivanekiamd whemettnd efasog tocotrienol where

the method of using tocotrienol is tocopherol-free with >98% tocotrienols, and tocotrienols

are predominantly delta-T3 and ganma-T3. Tn 2 more preferred embodiment the invention

is drawn to a method of using tocotrienol where the tocotrienol is tocopherol-free with
25 >98% tocotrienols and tocotrienols are predominantly delta-T3.

" Yy one embodiment the invention is drawn to a method of using tocotrienol
comprising annatto extract where C5 unsubstituted tocols inhibit surface chemotactic
bioactive materials (CBM). In a preferred embodiment the invention is drawn to a method
of using tocotrienol comprising annatto extract where ammatio C3 unsubstituted T3 inhibit

30  surface chemotactic bioactive materials. In a more preferred embodiment the invention is
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20 gamma ratio of tocotrienols is 1:5 to 5:1. in a more preferred embodiment the method administers
an tocotrienol, where the tocotrienol contains delta-tocotrienol and gammatocotrienol, and where the
delta-to-gamma ratio of tocotrienols is 1:1. In one embodiment a method administers a tocotrienol,
where the method of using tocotrienol is a mixture of an annatto extract and a natural extract, and
where the mixture 25 has standardized low levels of tocopherols. In a preferred embodiment the

method ahministers Aderatrignalinvhemthasiaibagrinsingtttotienot iwkeraienngtof @A annatto

extract and a natural extract, and where the standardized level of.toc [ 0 more
preferred%ﬁbﬁ%@nﬁ%ﬁﬁ%‘aﬁﬁrﬁm 0(381(?3{%3%?& \(/?v ére %ﬁ?ﬁ]ﬁéﬁ%ﬁg%ﬂgﬁg?gcotrienol is a
mixture ofgaasaRnalteirykasiand R aztsrahetactderonoesttia:a) stdothatigizdd RVePf tocopherols
is IC 20%. In a more preferred embodiment the metho i Josntignehidisedhe method
of using @Egﬁﬁéamgp ?&ﬁgéeol %né%ésttéméx rgétaa%gﬁg)?a%ﬁaﬁ%atcract, and where theé

standardizegtevetofdovhpiresotsit 503 0usubistitudr & protebic gufreo ahemagie Hieastieadministers a
tocotriengl, where the met fusi ' ' e latie rybsstansh@onatural
m%%%quglg arﬁf grgve%? & f@%ﬁ%@é‘fw bis A e REAR I AHO RibRSE

extract, an ere standa of tocopherols is ' 1%. In more preferred embodiment the

method athtimisterendatbelitritieslsavietis s afurasalHEE &g tte d SnPE GFGHE EGnsisting of a
vegetable oil of fice; bran DalM. L1 kAl fe8dansdiEhisse docotrithanepibadimanimmethod

administers a mixture of annatto extract and a natural extract that is an.aﬁré%;%riate s‘%ec rum. In a

preferredeutrash AN ERAELHN S1F SRS i3 S Bb SHTR D P AR S IR REfTal extract,

and;pore,than&e% af el ertianalshe deligalideanshopimemaniddacacyer exesttiedaembodiment
the method administers a mixture of anpatto extract.and natur%al extract and moge than, 50% of the
tocotrienRdgteeha that saveathsolasy e er"éﬁ%%%d?ﬁ? A O T A RS t8TS a mndure of annatto

extract argsaulatdistRutragld andibisitacsphdokfreee preferred embodiment the invention is

drawn to a method of using focotrienol comprising amnatto extract where anpatto C3

unsubstituted T3 inhibit CBM and prevent pathological events selected from the group

15 consisting of chemotaxis, vasoconstriction, hypercoagulation, glycoxidation and oxidized
L.DL by via HDL elevation.

Tn one embodiment the invention is drawn to a method of using tocotrienol where

Vthe tocotrienol is comhined with other putrients. In a preferred embodiment the invention

is drawn to a method of using tocotrienol were the tocotrienol is combined with other

20  nutrients, and the tocotrienol contains geranyl geraniol. In a more prefesred embodiment

the invention is drawn to a method of using tocotrienol where the nutrient is selected from

the group comsisting of phytosterols, oryzanols, policosanols, pantethine, red yeast rice

(Monascus), oat bran, garlic, gngul lipids, chitosan, soy pretein'(e.g,, oligo- and poly-

peptides, hydrolysates), CoQ10, carnitine, magnesium, chromiunt, potassium, calcium, D-

25  tyrosine, fibers (insoluble and soluble ty"pés, including beta-glucans), omega-3s (DHAs and
EPAs, ALAS), and lecithin.

In one embodiment, the invention is drawn to a method of using geranjfl geraniols

and tocotrienols and it increases the de novo biosyntheses of all subsequent intermediate

isoprenoid pool and distal products.
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15In one embodiment a method administers an >60% C5 unsubstituted tocotrienoLs and <15%
tocopherols. In a preferred embodiment a method administers an >70% C5 unsubstituted tocotrienols
and <10% tocopherols. In a more preferred one embodiment a method administers an >80% C5
unsubstituted tocotrienols and <5% tocopherols. In one embodiment a method administers an annatto

extract and the method of %8 using tqcotrienol.is toc?%herol-tfree wjth >9 %togo%rieqr}{flles nd
tocotrienols are Pt HeHa- 7§ JHIFETME 1521 a Prﬁ?gté? et BRS5IHSE e method

administetsanangadeeximesdon hioeofhdraliydacrither 4806 1dcgtrianods andutegniiminls are

predominant a-T3. In one embodiment a method admigisters, an C5.unsubsti ols inhibit
surface 28&%%%%%%?83@%%‘&1}%?%&;[5&%? i %prﬁdgygagp&grrselé% e%gﬁecﬁp ge%%&?g%%gninisters an
C5 unsubsiititeiitatigalsredses ¢hih enC@ogemsishdtined spubisiarel @Sramd gostititis v iE3 ekt ithe C5

U”SU%Sti“g&QJé AQQ";%” surface chemotactic bioactive materials. In a more preferred embodiment a
method administers an 05 unsubstituted tocols, where the C5 unsubstituted tocols are C5

misubstituted T3 amieherdsdimsubsthatdevadinhilsit Garacécchemihasi OB ouppsmpptititerials and
prevent the tethes orAd RS AR HECHALNGRABRAYEE S ADEoHE R S SORIR S RIARSIY grdothelia. In

a more preferred embodiment a method administers an C5 unsubstituted tocols, where the C5
unsubstitdedaciBedidiaraydis-nducedilineerss and the C5 unsubstituted T3 inhibit surface chemotactic

bioactive materials and prevent the tether or adhesion of circulating monocytes and leucocytes onto 5
stationary endothelia that cause the lgss of vasculature integrity. In a more preferred embodiment a

meti8d alistristeresst sy st dtriratptiishodimert the C5 unsubstituted tocols are C.5
unsubstituted T3argddhenb&iunaubsiiuieehdd ibiisedacecebaiandgclibdripdalivecodiaidals and

prevent e teer @ adhcsion of ckPUiaing enaclss A% RUSORI SR R0I0 Siaienapy agotela hat

tocotrienols is 1:100 to 100:1. In a preferred embodiment the method administers an
tocotrienol, where the tocetrienol contains delta-tocotrienol and gamma-tocotrienol, and

15  where the delta-to-gamma ratio of tocotrienols is 1:25 to 25:1. In a more preferred
embodiment the method administers an tocotrienocl, where the tocotrienol contains delta-
tocotrienol and gamma-tocotrienol, and where the delta~to-gamma ratio of tocotrienols is
1:10 to 10:1. In a more preferred embodiment the method administers an tocotrienol, where
the tocotrieno! coniains delta-tocotrienol and gamma-tocotrienol, and where the delta-to-.

20  gamma ratio of tocotrienols is 1:5 to 5:1. In a more preferred embodiment the method
administers an tocotrienol, where the tocotrienol contains delta-tocotrienol and gamma-
tocotn’endlﬁ and where the delta-to-gamma ratio of tocotrienols is 1:1.

In one embodiment a method administers a tocotrienol, where the method of using

tocotrienol is a mixture of an annatfo extract and a natural extract, and where the mixture

25  has stapdardized low levels of tocopherols, In a preferred embodiment the method
administers a tocotrienol, where the method of using tocotrienod is a mixture of an annatfo
extract and a natural extract, and where the standardized level of tocopherols is < 50%. Ina
more preferred embodiment the method administers a focotrienol, where the method of
using tocotrienol is a mixture of an annatto extract and a natural extract, and where the

30  standardized level of tocopherols is < 20%. In a more preferred embodiment the method

14



10 prevent micro- and macro-vascular diseases, and atherosclerosis. In a more preferred embodiment
a method administers an 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 events selected from the group consisting of chemotmds, vasoconstriction,
hypercoagulation, glycoxidation and oxidized LDL by via 15 HDL elevation.  In one embodiment a
method agmipistetsaapcannalkl exercthantethedohatiodxtanbioombmetmith orenaitrients. In a
preferred embodiment a method admjinisters an annatto extra d the annafiq eygagtig combined
with othePHafieREs? AU &SRR RS ‘x’ﬁﬁrcett@grﬁtg ﬁo%ﬁ#@ﬁ%l%ﬁ%@éﬁ%&?&?ﬁ?ﬁ In a more
preferredypmbpedimest aibmehndirdmitisteiaininaatiotesttdetoandwhete thsthodrieht is selected
from the group consisting of phytosterpls, oryzanols, policosanols pantethine, redyeaskrice
(MonascBE & BN dRig, IiBlaasrfZ gﬁﬁ%%%ﬁfcg(% €P£§nn éﬁ%gl éo%%o- and poly-peptides,
hydralysaiag)a/Geai eamitingophaghesium, 16hrdmimore potdesicinenhielimenDtgrosssdibers
(insoluble and soluble types, i clugiﬁn eta-glucan mega- Rési 4R ALAS), and
lecithin. REGOES & SE}R?QESF & 5% %ngérﬁ%?ﬁz}%&asnsan%%ﬁé%ﬁ&tﬁg%gn a nutriert, and the
nutrient is selertsid fibof tiee Broy patonsistiberof dsednd Biahaseqd.g., corosolic acid), lipoic acids (all
isomeric forms), chromium,.and th it ggig& | NG NIALIRF annatio R9& SHALOFARENt a method
administers an 813?3%%&%1}%8% %%1(? %Jé%p ero'r%?r%ggé 301C-5 unsubstituted tocotrienols. In a more
preferrecketmibiian st gppnomincdratimmsions prfgumdapbgdiman bemeybrommugwss
unsppstityted tocetrienals. and inactly s ARd(QkastveagrRAant: S00nT e badisamsapethod of

using tocotrienol containing geranyl geraniols treats a disease of the neryous system. In a preferred

embodinishie-fe AidiEsTRBRIEh g5 fo e rSE REFR ARRPGRRSAY It o e&se of the
nervous system. Mhsiaihedisgase is selestesitom demses meopoktiotref tharimdlizieimer's,

Parkinson's, Familial Dysautonomia, Muscular Sclerosis, and Muscular Atrophy.
delta-T3. In a n%ost preferred embodiment the mefcho adminmsters a WO of annatto

extract and a natural extract, and it is tocopherol-free.

15 , Tn one embodiment a method administers an >60% C5 unsubstituted tocotrienols
and <15% tocopherols. In a preferred embodiment a method administers an >70% C3
uﬂsﬁlﬁstitutad tocotrienols and <10% tocopherols. In & more preferred one embodiment a
method administers an >80% C3 unsubstituted tocotrienols and <5% tocopherols.

In one embodiment a method administers an annatto extract and the method of

20 using tocotrenol is tocopherol-free with >98% tocofrienols, and tocotrienols are
predominantly delta-T3 and gamma-T3. In a more preferred embodiment fhe method
administers an annatto extract and is tocopheroi-free with >98% tocofriepols and
tocotriencls are predominanfly delta~T3.

In one embodiment a method administers an C5 unsubstitoted tocols inhibit surface

25  chemotactic bioactive materials. In a more preferred embodiment a method administers an
C5 unsubstituted tocols, where the C5 unsubstituted tocols are C5 unsubstituted T3 and the
C5 unsubstituted T3 inhibit surface chemotactic bicactive materials. In a more preferred
embodiment a method administers an C5 unsubstitated tocols, where the C5 wnsubstituted
tocals are C5 umsubstituted T3 and the C5 unsubstituted T3 inhibit surface chemotactic

30  bioactive materials and prevent the tether or adhesion of circulating monocytes and

15



Some embodiments of the present invention are described with reference to the numbered paragraphs
below: 101. A method of treating an infection by Chlamydia, comprising administering a Vitamin E
tocochromanol to a mammal in need of treatment. 2. The method of paragraph 1, where the
treatment inhibits the developmental cell cycle and infection of Chlamydia 3. The method of paragraph
1, where the treatment prevents the developmental cell 15 cycle and infection of Chlamydia. 4. The
method ofgsragytes otiowbetmhty treadoteriadidrupts mtmedqxref@pﬁdemabcﬁtrmytlaan&iheﬁdction of

6. The me s B S
consistingiasubigitated ihtraalluler caicumslisichtad el cankibiscseipre sehomoictisabianctive
vasoconstigiion yRefensietant iR MAMIIRIO AR AYRES ?ﬂﬁﬁ’&ytes and feubREyrasthed of
paraggapgt%ugvnl’algeegld%t\ég&m%ﬂag éggs?ecrt‘kzgr?&asgoéflsvzgé%;teuge rglrtggmy In a more preferred
embodiment a method administers an C5 unsubstituied tocols, where the C5 unsubstituted
tocols are C35 unsubstituted T3 and the 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
10 prevent micro- and macro-vasoular diseases, and atherosclerosis. In a more preferred
embodiment a method administers an C5 unsubstituted tocels, where the C5 unsubstitated
tocols are C5 unsubstituied T3 and the CS5 unsubstituted T3 inhibit surface chemotactic
bioactive materials and prevent pathological events selected from the group consisting of
chemotaxis, vasoconstriction, hypercoagulation, glycoxidation and oxidized LDL by via
15 HDL elevation.

In one embodiment a method administers an annatto extract and the annatto extract
is combined with other nutrients. In a preferred embodiment a method administers an
annatto extract and the annatte extract is combined with other nufrients, and the annatto
extract contains tocotrienol and geranyl geraniol. In a more preferred embodiment a

20 method administers an annatto extracts and 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), CoQ10, carnitine, magnesium, chromium, potassium, calcium, D-tyrosine,

fibers (insoluble and soluble types, including beta-glucans), omega-3s (DHAs and EPAs,

25 ALAs), and lecithin, In another embodiment a method administers an 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.

In one embodiment, a method administers an geranyl geraniols and tocopherol-free

30 C-5 unsubstituted tocotrienols. In a more preferred embodiment, the method administers an

16



the group consisting of a natural tocopherol, a synthetic tocopherol, a natural tocotrienol and a
synthetic tocotrienol. 258. The method of paragraph 7, where the tocotrienol is an isomer of a
tocotrienol. 9. The method of paragraph 8, where the isomer of tocotrienol is selected from the
group consisting of alpha, beta, gamma, delta, desmethyl, and didesmethyl. 10. The method of
paragraph 7, where the tocopherol is an isomer of a tocopherol. .11. The method. of paragraph
10, whergethayisgermnials. ttwophendfes Sléciaaheintg tReotisnp SR ERAL GrRNRR2EYE, gamma,
delta, desmet(li‘%htsand didesmethyl. 12. The method of paragraph I, where the Chlamydia is

T the group consisting of Chlanzydia trachomatis Chlazﬁﬁ/dia ad%hlatn ggl nzuridarum,

selected from !
Chlaznydiophildmpeeerszsnidieahl arpethe s op EHEh RANAIAS SN, ERAIY diophila

abortis, Ghlamydiqphila felis a8 &hlapmmaionhilapseaiael sibolnemetbodefiodragnaphel, where the
tocotrienol stunts the growth and inhibits Chlamydia maturati%%%of reticulate ?o i%&&otgéementazy
p

bodifs, FROGEMIRY) AEHBHS ERMPEhEHRIRIL FHEhE d5eafg OF N0 SF paragrapt 1, where the
tocotrieng|Jaducescehipmadial infestion eimivhigeobldadme h 12Rim T Parsirod af frardiraph 14,

where the white cell js selected from the gr consisti f neutrophils, monocytes, lymphocytes,
eosinopkﬂé’?%ﬁﬂnﬁggﬁ&ﬁ??"ﬁr g&eroms, %18 usmﬁar Aﬂ%p%yw

Some embodiments of the present invention are described with reference to the
numbered paragraphs below: _

10 1. A method of treating an infection by Chlamydia, comprising administering a
Vitamin E tocochromanol to a mammal in need of treatment. '

2. The method of paragraph 1, where the treatment inhibits the developmental cell
bycle and infection of Chlamydia.

3. The method of paragraph 1, where the treatment prevents the developmental cell

15  cycle and infection of Chlamydia.

4, The method of paragraph 1, where the treatment disrupts the developmeuntal cell
cycle and infection of Chlamydia.

5. The method of paragraph 1, farther comprising administering a geranyl geraniol.

6. The method of paragraph 1, where the mammal has a condition selected from the

20  group consisting of elevated intracellular calcium, increased caveolae expression, increased
vasoconstriction, hypertension and primary pulmonary hypertension.

7. The method of paragraph 1, where the Vitamin E tocochromanol is selected from
the group consisting of a natural tocopherol, a synthetic tocopherol, a natural tocotrienol
and a synthetic tocotrienol.

25 8. The method of paragraph 7, where the tocotrienol is an isomer of a tocotrienol.

9. The method of paragraph &, where the isomer of tocotrienol is selected from the
group consisting of alpha, beta, gamma, delta, desmethyl, and didesmethyl.

10. The method of paragraph 7, where the tocopherol is an isomer of a tocopherol.

11. The method of paragraph 10, where the isomer of tocopherol is selected from

30 the group consisting of alpha, beta, gamma, delta, desmethyl, and didesmethyl

17



16. The method of paragraph 7, where the tocotrienol lowers cholesterol in hypercholesterolemic
patients to inhibit chlamydial infection. 17. A method of treating an infection by Chlwnydia,
comprising administering.an, 15agent that restricts cholesterol. 18. The method of paragraph 17,
where the agent that restricts cholesterol is selected from the group consisting of a stathz a
bioflavonoicl, -a polyphenolic, a polymethoxylated flavone, a plant sterol, a oryzanol, a policosanol, a B

vitamin, C0Q10,1an drhege:didttf paidgajaciihvhepartie, G/gugilpisseiaaiaehabigdibes,p soluble
fiber, a 20sqy.protein itosan, a red yeast rice, and a mineral. . The method of paragraph 18,
where thecg%%%]\l} no?ﬁs@é%ﬁ@c? frdFRHE G Bup ?&%@f@ﬁ% of%ﬁruﬁ%ﬁ%}( Ghoflf 4
polymeth&a/tatwdifiahibne preum@fed heOidethatiophpiaragsapiril , Viitseydngeinf applisatian of the
Vitamin E i I d fram the group consisting,of agrosol spray, oral ingestion, 25
creams, dﬁ%%@g%ﬂ%%%ﬁgy ’g%?‘éﬁ%’éé‘?" hzg%&%’ﬁ%@f@%%@%?%,%%%’ﬁ ising administering a dose

of tocotrienol behdedia Methpdnt poafapiylpehdemythe to@ftyithe shetlcbeqr@dticomdpnisibis
administefing, s daseniipcoriens! balwesn J0m% aﬂﬂé%éﬂ@n@}%&f@éﬂie& g%% et MEhod of 22,

comprising administering a dose of tocotrienol between 50 mg a mqg’per aay. g 24 A method
of treatind@&FFHEeRFRdSersieRmoata, comprising administering a combination of a tocotrienol and at

least one agent selepieddsadloe LR APNSIFHAE B RRR Adiefeuanikia Rebmignolic, a

polymethoxylated fi?vone, a plant sterol, a oryzanol, a policosanol, a B vitamih, CoQ10, an omega 3
fatty acid® "’}é%}ilfﬁ‘?rp G%FIF@Ha gugul lipids, an insoluble fiber, a soluble fiber, a soy protein, a chitosan, a
red y@ast rice, alt] amsnesiod of FprAymifthad whiteatingaRdHariogRyChianRYRIR oFRPPrising

admmlswggﬁgisaﬁng of neutrophils, monocytes, lymphocytes, eosinophils, and basophils.
16. The method of paragraph 7, where the tocofrienol lowers cholesterol in
hypercholesterolemic patients to inhibit chlamydial infection.
17. A method of treating an infection by Chlamydia, comprising administering an,
15 agent that restricts cholesterol. -
18. The method of paragraph 17, where the agent that restricts cholesterol is
selected from the group conmsisting of a statin, a bicﬂaifanc}id, 2 polyphenolic, a
polymethoxylated flavone, a plant sterol, a oryzanol, a policosanol, a B vitamin, CoQ10,
an omega 3 fatty acid, a lecithin, garlic, a gugul lipids, an insotuble fiber, a soluble fiber, a
20 soy protein, a chitosan, a red yeast rice, and a mineral.
19. The methqd of paragraph 18, where the bioflavonoid is selected from the group
consisting of citrus bioflavonoid and polymethoxylated flavone.
20. The method of paragraph 1, where mode of application of the Vitamin E
- tocochromanol is selected from the group consisting of aerosol spray, oral ingestion,
25 creams, douches, lotions, and eye drops.
21. The method of 20, comprising administering a dose of tocotrienol between 10
mg and 1000 mg per day.
22. The method of 21, comprising administering a dose of tocotrienol between 20
mg and 500 mg per day.
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10 combination of a polymethoxylatyed flavone and at least one agent selected from the group
consisting of a tocotrienol, a statin, a bioflavonoid, a polyphenolic, a polymethoxylated flavone, a plant
sterol, a oryzanol, a policosanol, a B vitamin, CoQ10, an omega 3 fatty acid, a lecithin, garlic, a gugul
lipids, an insoluble fiber, a soluble fiber, a soy protein, a chitosan, a red yeast rice, and. a mineral.
1526. A method of treating Chlamydice-associated diseases, comprising adminjstering a
hypocholesteroléhiclagereird ﬁg%%rﬁ%‘ﬂtﬁﬂé\ﬂ%ﬁ ‘R@M@ﬁ/%?ﬁ?/ﬁ%—%&%@%%&%%gg selected

from the g@%@qggiggg@p&%rdiovascular disease, hypertension, atherosclerosis, COX-I- and
COX-fl-induced inflammation, a sexually transmitted disé,'}%se 3 enital tr_sact infectio el%gigtis,
prediabetes, me?ﬁboﬁtmﬁﬁr’?ﬂ%&%} RAQPSHY i é%n%%ﬁ%% 28 ?ﬂ%’&’éﬁ a'‘respiratory
tract infectigmipnedmeniicsigeininfection: amegrologicatal foasehd\irbaimensstivgeafe, and
multiple sclerpsis. . . 27. The method of Paragraph 26, where t olesteralemic agent is a
tocotr?enol?.t?‘un’%W%@Yﬁﬁ?ﬁ%gaoﬁ)ﬁ?gpég Op%hcgzai,%ﬁg?ég%lggﬁﬁ%ﬁo in _%?fs%n racellular ealcium, 25
[Ca2s], angrganeblacpekpressihng ZnditireiebPodlices vasgech&tithsidandesithiargaslifndnary
hypertension (PPH) and.therefore.inhibi langydial, iph ﬁé}&@ LAssPgiaiedvihdyperiension 29. A
method togﬁgélri;ﬁ%%?ﬁrannulm 9{%’%%3%%%%%%:%%3@9 ag Inistefing a toco’trienol{}t{g‘{a mammal to
potentiate @l amtigeradpresenting dendritic cell and improve 30 immunity against Chlamydia. 30. A

method to Inhibit 3106/ G38iRR00 A RAAGE ARRHBING ARG GkinsaHicRkiG Adainal (o

potentiate an antigen-presenting dendritic cell and inhibit progression of ag ncer, 5 Other

Embblimessshinatientss upalrsebere whilavens mvbrdersharepeen Sistit P B8 8t Rion with the
detailed deggriptinn resagiothedsreneingdassuintiomisiiniendegpiedilisiatsonnstoidifaiethe scope of

the invention, which is defined by the scope of the appended claims,
flavone, a plant sterol, ay oryzanoi,p a poi%cosar%i acliB vitamin, CoQ10, an omega 3 fatly

acid, a lecithin, garlic, a gugul lipids, an insoluble fiber, a soluble fiber, a soy protein, a

chitosan, a red yeast rice, and a mineral.

15 26. A method of treating Chlamydia-associated diseases, comprising administering
a hypocholesterolemic agent to a mammal or avian to treat a Chlamydic-associated disease
selected from the group consisting of cardiovascular disease, hypertension, atherosclerosis,
COX-I- and COX-Tl-induced inflammation, a sexually transmitied disease, a genital tract
infection, arthritis, prediabetes, metabolic syndrome, diabetes, polycystic ovarian syndrome '

20 (PCOS), a respiratory fract infection, pneumonia, an ocular infection, a neurological
disease, Alzheimer’s disease, and multiple sclerosis.

27. The method of Paragraph 26, where the hypocholesterolemic agent is a
tocotrienol.
28, The method of Paragraph 27, where tocotrienol inhibits intracellular calcium,

25  [Ca®], and caveolac expression, and thereby reduces vasoconstriction and primary
pulmonary hypertension (PPH), and therefore inhibits chlamydial infection associated with
hypertension.

29. A method to improve immunity to Chlamydia, compﬁsing administering a
tocotrienol to a mammal to potentiate an antigen-presenting dendritic cell and improve

30  immunity against Chlamydia.
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For example, although the above description relates to human cells, various aspects of the 10
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 to the described methods. Other
aspects, advantages, and modifications are within the scope of the following claims. 15 Brief
Description Of The Several Views Of The Drawing  Figure 1 illustrates the Chlamydial

Developmentalsgyclg. Jnesien €b) ,lﬁj@meptag;emuﬁeef(ﬁBmﬁmwmm@eﬂsm‘i@éégsasimilar to
receptor-mediated endocytosis, and for vacuol Hgﬂtﬁpd%héﬁ@qjﬁ%h{rhe EBs then
transforrFPﬁ?ﬁE‘?ﬂ?rlnﬁ?e%t@%?’?éﬂcﬁ?a?éﬁﬁ é’u%xéé(nﬁ?ﬁ ey replicate and push the nucleus
to the 20 sigiecofitherteltd@ce). The |ncIu5|on enlarges the RBs transform back to EBs (3), and the
inclusion eventually lyses the cell (4). The freed infectious EI3s are now able to re-infect surrounding

host cells. Figure 2 illustrates the Molecular and Chemical Structure of Delta Tocotrienol. Delta
tocofrientkisdbitadimdaicompound with a chromanol nucleus (site of antioxidant 25 activity, typical

for all Vitamin & c% PRy % 30 AT REL tﬁ%ﬁ%’@?%ﬁ'ﬁ@é’éﬂﬁﬂcﬁ%ﬁ@iﬁ@h@ﬁiﬁﬁhﬁiﬁwnregulates
the rate-limiting ch esterol biosynthesis enzyme, 3- hydroxy-3- methyeﬂg ge%éécifenz

(HMG-Covithriistadled Pesaptamaherap atheriors 5B adtsroPHmoRiB B e%%‘fls unique to
famesylated; VitaminE,6ORPALRARention, which is defined by the scope of the appended claims.

For example, although the abave description relates to human cells, various aspecis of the
10 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 to the
described methods. Other aspects, advantages, and modifications are within the scope of

* the following claims.

15  Brief Description Of The Several Views Of The Drawing
' Figure 1 illustrates the Chlamydial Developmental Cycle. In step (1), elementary
bodies (EBs) infect host cells by 2 process similar to receptor-mediated endocytosis, and
form a vacuole-like structure called an inclusion (2). The EBs then transform into nop-
infectious reticulate bodies (RBs), in which state they replicate and push the nucleus to the
20  side of the cell (2—3). The inclusion enlarges, the RBs transform back to EBs (3), and the
inclusion eventually lyses the cell (4). The freed infectious EBs are now able to re-infect
surrounding host cells.
Figure 2 iltustrates the Molecular and Chemical Structure of Delta Tocotrienol.
Delia tocotrienol is a Vitamin E comﬁound with a chromanol nucleus (site of antioxidant
25  activity, typical for all Vitamin E compounds), and an isoprenoid tail (faresyl tail). The
farnesylated tail downregulates the rate-limiting cholesterol biosynthesis enzyme, 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase (Parker et al., 1993). This
cholesterol inhibition by delta focotrienol is unique to farnesylated Vitamin E compounds.
Among the known isomers of tocofrienol are alpha, beta, gamma, and delta tocotrienol.
30 The potency of cholesterol inhibition by these isomers is delta>gamma>beta>alpha

20



Among the known isomers of tocothenol are alpha, beta, gamma, and delta tocotrienol. 30 The
potency of cholesterol inhibition by these isomers is delta>gammaPbeta>alpha tocotrienol.
Apparently, desmethyl tocotrienols are more active, especially in the absence of a methyl group at C5
on the benzene ring (see anew). Delta tocotrienol is monomethylated at position 8 of the benzene ring,
making it the least substituted, and therefore the most potent isomer of the four common tocotrienol

compoundecgtapnaods)pas: iy Al trealeRRl AR BT IBYE R foNRE AR &R IPR 2B RIS treated

with delta fpcptrignal(40@%magaifcatiom-Mousernnasroprhrges vy Ak bealskweteeatetigated with a
30 umol/L concentration of delta tocotrienol in culture for 4 hqurs an in[ectel?"f%ith C. tr%ﬁgotnatis SVK
for 48 hoURIARSHE HRACHPASHINEIGhel B BeRETRA it IPAKE% itk Bt CHISHIBE Gt a Zeiss

|—5|IV| 510 %?@Eéfl&@&g@ﬁ@is@yﬁi&misﬁraeﬁ wrany '@ﬁxﬁfﬁﬂrﬁﬁzbﬁm&hl-iéﬂﬁét@m%@mﬁfmm,mﬁsmaractﬁristic
inclusjons (Scale_indicates 50 um), Figure 4 illustrates Chlatn La—in cte us rophage
cells treated witht SBH& o‘zﬁiﬁ?@aﬁ?ﬁ %W’%ﬁa?ﬁ?%gﬁ?&ﬁ?%m%?ﬁé%& Bgiﬁﬁt[tfgarggr%%%rﬁ%%/e cells.
Note numeraxsarely(@otall mnftisedtinelusiviwmda AdSophedadiCatEsASD wil) Figueerteilleatdites flow
cytometry on Chlamydig-infected human B-l hocytes. 15 treated with delta.tocotrienol,.Human
B-Iympho&z@ ??@j’%?—ﬂ BR&H: %@&ﬁ%t%%r%%ﬁ%%ﬁf Ié‘o%%%”ﬁ?ri?fo%%%eﬂdt%cg ??é{r}g}t#: culture for
4 hours, irfectedwithic SVECHomERiSEWK farddey nbmats. itrdosiomefluOdscentCrilameidiadoositive
cells were detected by flow cytometry. Fi il tes detectiqn _and guantificagion.

Cheamyd SO R B B LS Ty s Coieel Sty € AN gl or
S:Jppilémefm;)ﬁgnmuﬁyx' ; mm@oﬁﬂm&dﬁmﬂd ) emnstd st Eaite hm'ﬂmefédaﬂmudlod mdiosteid€dimhd for each sample,
aliquots of 10,00Q. cells were asse . Adotplot.of a erlipis i | | u mentation
with deltatocotriensi is ngﬁg\l}vsr%r i ths ?eaffz Cgﬁel : gc'né)‘;a{n é%( ploi % @%ﬁ%ﬁ%&%ﬁg&pﬁ%ﬁ%{fir 2 months
of delta-tootridesis(EHlEmenagaiiitatoo) mybiy)isehbwain tie ytrspaiatie 2B IEguiiorillustrates

Chlatnydia-j t g%ﬁg 9{\14"{!_1{1 elta tacetrienol (630X malification).
Human m%%mﬁgﬁsﬁw%%g%%ﬁ%?ﬁ@gﬁ%@e With Cl Ez’a@y |a?i‘or 72 hours and treated with a
15 union concenfiigtion DiltetatmscBoienploffitgorer A/@onwiols e IbruamnBapiogice 78).
Detglled QeseOpiam ALIENGIYEIAN Human B-lymphocyte (JY)_ cells were treated with a 30

pmol/L concentration of delia tocotrienol in culture for 4 hours, infected with C.

-

trachomatis SVK for 24-72 hours. Immunofluorescent Chiamydia-positive cells were
detected by flow cytometry. '
Figure 6 illustrates detection and quantification of Chiamydia-infected white blood

20 cells in hyperlipidemic patients with delta-tocotrienol supplementation. Buffy coats of
hyperlipidemic patients were immunostained, and for each sample, aliquots of 10,000 cells
were assessed. A dotpiot of a hyperlipidemic patient prior to supplementation with delta-
tocotrienol is shown in the left panel, and a dotplot of a hyperlipidemic patient after 2.

 months of dela-tocotrienol supplementation (100 mg/day) is shown in the right panel.

25 Figure 7 illustrates Chlamydia-infected human mammary tumor cells treated with
delta tocotrienol (630X magnification). Human mammary tumor cells (TMX2-28) were
infected with Chlamydia for 72 hours and treated with a 15 pmol/L concentration of delta
tocotrieno! (Figure 7A). Conirols were left untreated (Figure 7B).
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The developmental cycle of Chlamydia consists of the infectious, but metabolically inactive elementary
body (EB) that will initiate cell entry, and the metabolically active, but non-infectious reticulate body
(RB), which replicates within the cell and differentiates back 5 to EBs prior to release from the infected
cell [Figure U.  Microbes usurp normal host cell endocytic pathways to gain entry. Several infectious
agents, including viruses and intracellular parasites, were found to enter host cells via caveolae or

rafts. Marpengleiamstrigtion heTrtnrehtdilamydia into host cells are proposed. These include the
passage-like ca oéaa% nd/or other 10 p

vity-like claghrin, ( thways. Since only the EI3 form of
Chlamydia is infe¢ ot %?%’B“?ﬁ% BY% %@%@WT’I A SPETSI8 Ig?ﬁé‘?fﬂ?gﬁ“éith@r%ﬁ%ﬁ&@l& clathrin
(both ca_in@¢tineslinserms hudik@ IhhaGhlamittin wilddienteidnst selissirdesermeehanisms.
Chlamydia enfry into host cells and s ent infection requires lipid rafts, especially,thgse that are
rich in chcﬂ%g%ﬁégﬁ g%éc %%er%gge@zﬁk%nrﬁﬁé%%%@%? %@%‘%ﬁ@%&%{ﬁ%@é‘@ﬁ}ﬁ%ﬁ chelation
(Stuaft et 9FES REOYY, rakcase fram, fhibftionddathBtestert]. synthesis using antihyperlipidemic drugs
(Yamazaki et al.; 2008Lin ' cellse sis of Chlamydia. Thereforg, Chlamydia is
more likely to enter cellsé v%%%%ﬁ%?tﬁ%%sﬁ#e%gﬁn%%%c Veola Serr?(g;c%tlﬁee&rqyagi%gﬁgn . In addition,
statins wRESSifa esdSsuipelisien s handaintracsditar eathsitesliaveoel|fyuhd sqprntidihgsan alternate

route of ClaarisliiRbiklinnkinaand 204AnRdeY B0RGLAIMGHEMRIENANRHER sonle of Chiamydia

inhibition may further be supported by reduction of cholesterol with statin. The ra iated

endocytofOPRSSA LTSt ABpiarsy e meosasz Liknasisyiuse fpviy-ilse dedvile sod/ontetibe EB to
facilitate eativsFuctsiustonpf ghofastereh matchamemadherER dsPladsikiersinge dpltianzydia cannot

synthesize its %Vr\,/{]é%qids’ and is known to obtain cholesterol from its host. This 25 cholesterol from the
host may BE o U HEF/ B AHES %I AoslumdPeB oS pentiseemsmalibaleiiaivo where it

was transphitegidiomdhie kves: Eistaseldlidiohiainmebriesiarol oraiammtalhtiromosdsaeeliylar sources
by trafficigj the Golgi apparatus, which is then found in large amounts in the chlamydial
inclusion grr%r%‘ggrgéﬁéw(%a{ra eﬁotgcial)tr S E"fﬁ%%%@%fo&é@ﬁﬂ%ﬁféﬁ &St i@rﬁ%ﬂﬁi@@zia lipid-rich
transport @@vitnerivediatesibsseaing pf aholdsmpichatiredepensedipitanapolitlaithe Plagma membrane.
In a;2-year Clhijpi yperiniderp lentsposigve.for C. pnewnoniae, the.

15 af Iﬂ@'&ﬂsﬂ%ﬁ%p Eﬁfg%lggl gfﬁcﬁgfeg{ér%l syn&le S us%n(%%xrzvé e‘ﬁﬁ%lélﬁ?ﬁctgfgﬁﬁn d

cholesterol-lowering drug pravastati ot iInduce a-significan

L DL-chole%tsrarale 2o iir i huintederss dnit dwst anpké rersitieytssis of CA%bnsilinifiEhutigféSawayama et
at, 2003)chhispiiak mdrstietive dbatdhihese patentuee patEhianzydiapositive, gholesterol

levels mi\%glt have decreased significantly by administration of pravastatin, and caroti atherosclerosis

might hatVERERFHSHceth AAHHERE (Riatinsovwra fowmer ondisrist cavenia ahnyuin-iatseled cells
showed andhancesuntake bRt r@@%@&ﬁ@&%@&%@@z&&ﬁ%@%ﬁﬁa@?m@“ AP eventual

atherogenqic lesio nation. Put together, these studies imply that a relationship exists between
Chlgbszyaga %y m?é}fgé}m%j& s\’@&%ﬂ?‘é’ﬂd hdtidestn b Shksadia pahikit o meio distiestbgies have
shown a m@medab;aemnmexﬂvaanaafmmrm&nfﬂ@aawm@mm}a&ﬁnﬁgpmnary
artery di Gr. qn et at. 1990). Interestingly, in.a 4-year study, tocqtrienol caused a regression
of humaﬁﬁﬁé%%t%dzﬁééﬁ%@ﬁe%sawssw %eﬁ?g s%?%%&%ﬁo%ﬁ%%ﬁﬁ%’ﬂ%ﬁ’ﬁy@%éﬁ Beiftagng).
15Tocotrtstsls [FighrE:gpheifmpdipteect anaegabupob tiahii E atatotoihelals, Ghdihainring
structuregiyes hesecompoeyRdsantioxidant properties, Tocotrienol specifically inhibits de novo
synthesis of ché?eﬁsterol viath{gq-”%%%t%qg ﬁgﬁﬁg&%e%%{%v%ﬁ@%tgige%?& akiotﬁ‘et %‘Strienol, while
loweting Sydesteiel L i dsipismibe fhencafsstioviosywthtisis dnolesteest-tidh tpifteaftshin host cell
outer MeFEAE THRBRARNEY vivo where it was transported from the liver. Chlamydia obtains

cholesterol preferentially from extracellular sources by trafficking from the Golgi

apparatus, which is then found in large amounts in the chlamydial inclusion membrane
Carabeo et al., 2003). De novo-synthesized cholesterol is mediated via lipid-rich transport

30 intermediates by energy- and temperature-dependent transport to the plasma membrane.
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20 tocotrienol inhibits monocyte-endothelial cell adhesion, which in turn aids a more uniform
distribution in the membrane bilayer, and greatly reduces the risk of developing atherosclerotic lesions.
Therefore, it is further expected that tocotrienol inhibits the infection of pathogen to host by adhesion of
Chlamydia to the host Once chlamydial entry into host cells has occurred, the bacteria have an
ongoing 25 requirement for cholesterol to continue pathogen development. This cholesterol is
specifically derividaffeyaaheiniesiiidpenhsstiotlin(dzatiahehRA0R)fand phambege, shown that this
process is ' ia_the Golgi organelle arabep et at,. 2003). The depletion of cholesterol from
host cell rﬁ@rﬁ%ﬁaﬁgg lgémcel?rnsgo%gg 5e tahséa %%&%y ?am%% Ssal”dé écc%?é éﬁ% e%ls?ﬁ'énﬁ&‘?i‘ell

produces gnsaldig-thalesteailbfie Yo dthp) Hastrediicad casotid etimesscltrissiebyltat sanfirarts, fluidity,
increasecadyergge planasiaRiaop{o.eRahslialeals andshssaueniy e risk of developing
atherogenic lesions. Tocotrienol’is expected-to inhibit intracellular synthesis of cho es’iero?, thus

reducing éHéresdioPRiEMRing Shelresutdi trsirdkinguighth ohesteroldsye@iedmsigiafichstefots; tocotrienol
is expectegininkibibiherpraaasaion %M&@ﬁﬁé@&c@ér&mmgﬂiﬁé&%éiﬁé8u§% @‘915 o
nclu Iy, t?us would

concomitagtly limits the enlargementfirocess of clalaraé(glal i sion formation. Fin

reduce orifetatd Bact@ntiereren fornththatceileradia-inketadnsdls Supsshuembiatsed owiekeninfected

host cellsofuhivh ocgidrsoRRigwen erbysiy ebiibininyei3-tafaciad hagteelin T iattR b e RSt 1] It also
may be p%sssible tha%lI)iLFid raft-mediated chlamydial entry is not required for infection (Gabel et al.,
ocotr

2004). THFEBPE 1oL BHrRBBR e\ Tih AT GHRbhiRRGR iFMEERBRRIR FraTh RARaHS (Héeaedidne

choltkteraifretioaficintesiteolNarbtheled asiecebiaasisinBikiis:Ghiamydishinfaaiiomatiovrval, the
still account for the inhibjtion of chlamydial progression.  Therefore,

cholestergl rgscli!#ctiggségya%et: may CQ

the summary of This Venton & that Hfth 36 SEtFR SHAHBR I ote HETHIEE AR FBISSPRAT disrupting
or inhibitiagsipidisedsddfastiton althoURPD)s Inteatwiingly tiina kb yestsiotingtbpiaiais masenat be
necessary, By this i {.!891 togotrien tricts or halts th entry%gja docytqsis) via pathogen-host
adhesion g%% Sthnéﬁprr‘}j}(;erESS|on 6%% %%V%Itiig%sgssifggg o]‘vf%}eo Ehidrm ! mﬁ%?él\%eg' r?ggﬁfgfcéﬁgg Delta
 tocotriendKwriErERe a/dd8Pburpose of simultaneous prevention of infection and arrest of normal

chiagyydial develqpppeaipkmgiResiPs.IbaL WO 5ag oo oAl Bt IBlspliont,ERg Therefore,
' their ring structure gives these compounds antioxidant properties. Tocotrienol specifically

inhibits de novo synthesis of cholesterol via the HIMG-CoA reductass patbway. It is

.expected that the tocotrienol, while lowering systemic LDL, will compromise the

constitution of the cholesterol-rich lipid rafts in host cell outer membranes. Importantly,

20 tocotrienol inhibits monocyte-endothelial cell adhesion, which in turn aids a more uniform

distribution in the membrane bilayer, and greatly reduces the risk of developing

atherosclerotic lesions. Therefore, it is further expected that tocotrieno! inhibits the
infection of pathogen to host hy adhesion of Chlamydia to the host.

Once chlamydial entry into host cells has occurred, the bacteria have an ongoing

25 requirement for cholesterol to continue pathogen development. This cholesterol is

specifically derived from the membrane of hast cells (Azenabor, 2005), and it has been

shown that this process is mediated via the Golgi organelles (Carabeo et af., 2003)." The

depletion of cholesterol from host cell membrane occurs because the Chlamydia inclusion

hijacks cholesterol the host cell produces, making it unavailable for the host cell

membranes. This results in membrane fluidity, increased adherence of macrophages to

L)
s
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20 describes that the inhibition of cholesterol in the cholesterol-rich lipid raft impedes the progression
of Chlarnydia infection in all of its developmental stages. Definitions 25Assorted Nutritional
Supplements -- Plant sterols, oryzanols, corosolic acid, policosanols, B vitamins.(e.g., pentathine,
niacin, carnitine, alpha-lipoic acid, taurine), CoQ10, omega 3 fatty acids (e.g., DHAs, EPAs, alpha
linoleic acid), lecithins (e.g., phosphotidyl-choline, serine, ethanolamine, inositol), garlic, gugul lipids,

insolublecadetissiisibtel ipens, sbyegrstein (e gislonG oceaieping PHeTEaRis lesiansty SReRiMtosan, red
yeast 3°“°eé;_?n {%%S%J%};h?ﬁl? MINREHFAE - SmiRAGD&F WILIEAIGMMIERI GBatIheP QlRBS1HTRL

Caveolae -- ockets, vesicles, caves or recesses communicating with the out&%e .of a cell and

extendingiinviéng, m&mmﬁﬁt@mgﬂ@é @9@8@% B CErmditbraREesEsnes May be
pinched gff to form fregwesiclesyithig she.piopirpmediey @ﬁ%ﬁ@aﬁdﬁbﬁﬁ RiEesofGIBIpsaKe of

materials into the cell, and are one of the routes 5Chlamydia t ta enter host ce Hgéta\veolae are

also %lte§@$®%§m§%hlﬁﬁﬁ£€f@@w&%@%@?w PP Bt célffurit) membrane

to or frony e pathsiadacs or rethdaldagisia rdpaciain helarging w‘lb&iﬂt%ppmhiﬁmm!es and are

contained in the famlly of obli ate |n tracellular or k}lch in 51 1 #g@tﬁ tracellular

bacteria, PfR5488, ﬁ@’ﬁg?%@ﬂ She IV‘Q’%C 8°8]%§?§1$ & an ia SuC Chlantydia

trachommﬂqp;gmymog@mm&gmnmm mmmmﬁmm&mmcbphm@éw&cci

Chlamydlo hila abortus, C iophila fe ChI e snand Chlamydia
15 &%ém%glﬁﬁé%ﬁg (t’ o et oh%gélst cells gf\%% é%@{ﬁéﬁ@ﬁz@“i

murldaru?ﬁ B |nfec amydla This occurs with the
infeptioushhenptinldgicatitorn mfeﬁhatam;(d)dqeméeel@mém&s;ebddydemmgm Norpthelgsamydia
Progressjon - Deyvelopment gd?a] Wihin oSt Cellge This Ry SR diRnsiPHAdiaRagT the
mfectlous{ ecfémen%amﬁb@? tﬁ aﬁ% non-in g%tlous reticulate t?ody, transformation back to the infectious
elementamgdkm?mﬁo}"M@Wﬂ@fmm@%w&w&nmg inclusion up to the point of cell lysis

(see Figure 1). adaniydiasRelpforlianor AicRRiatansehihe-shlamdnldenalararslatetle,
de novo synthesis, disrupting or inhibiting lipid raft formation, althongh its involyement.in
15  restrioting lipid rafts may not be necessary. By this invention, tocotrieno] restricts or halts

the entry (endocytosis) via pathogen-host adhesion and the progression of the various
stages of the chlamydial developmental cycle. Delta tocotrienol may have a dual purpose
of simultaneous prevention of infection and amest of normal chlamydial developmental
progression that would lead to formation of new infectious EBs. Therefore, this invention

20  describes that the inhibition of cholesterol in the cholesterol-rich lipid raft impedes the
progression of Chlamydia infection in all of its developmental stages.

Definitions

25 Assorted Nutritional Supplements - Plant sterols, oryzamols, corosolic acid,
policosanols, B vitamins (e.g., pentathine, niacin, carmitine, alpha-lipoic acid, taunne)
CoQ10, omega 3 fatty acids (e.g., DHAs, EPAs, alpha linoleic acid), lecithins (e g.,
phosphotidyl-choline, serine, ethanolamine, inositol), garlic, gugul lipids, insoluble and
soluble fibers, soy protein (e.g., oligo- and poly-peptides, hydrolysates), chitosan, red yeast

30 rice (Monascus), and minerals (e.g., magnesium, calcium, chromium, potassium).
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20the infected host cell undergoes cell lysis, setting free infectious elementary bodies (see Figure 1).
These infectious elementary bodies then infect neighboring host cell. Chlantydia-Related Diseases
-- Cardiovascular disease, hypertension, atherosclerosis, COX-I- and COX-ll-induced inflammation,
sexually transmitted disease and genital tract infection, arthritis, respiratory tract infection and
pneumonia, ocular 25infection, neurological diseases, including Alzheimer's disease and multiple
sclerosis.  Clathwinie®ateshRiispolikealy eesivldsfarnaliz aiiorebseceptaninturtihiawits iy
receptor-mediated.endocytosis. This,is one of the pathways Chlamydia uses,to enter.a call.
Cholestel%lff‘ﬂ‘g%l? ir?g gaéj“zi %’t%?elﬁw% agé |%1n, i’é%%%%at%,%?a&f&?gﬁsﬁ? c%gscf%%ﬂavonoids,
or specifiealyitpatymStiiradatetid mayrtestaumiededf to dtite thyStsedpewiknrdiryipolsphenolics (e.g.,
EGCC, caigening. resyeraliol, AR Romeins igh lnsailaqoiils gd e palesterol in the
cell membrane. These domaine are de ergent-insoluble gcfycollpl -rich domains and move within the

fluid Bilay6hiFhede tiics raftsardenedithayatieers pyaiiehol erpmyiamadetenialt Boms.
Tocoehr oY BD i B sy DPldRR Albindiy g ismersekiagsopkisrekarndiegetienol,

tocotrienol-rich fractions from natural sources such aspalm, rice, and annatto, and varipus spectrum

vitamin E (e.g., €ltfemeriigpiptiete bpleagiag b ob Glamysivles, and are contained in
the family of obligate intracellular organisms, which includss other obligate intracellular

bacteria, viruses, and parasites, as well as the different species of Chlamydia such as
10 Chlamydia trachomatis, Chlamydiophila pneumoniae, Chlamydiophila pecorum,
Chlamydiophila psitacci, Chlamydiophila abortus, Chlamydiophila felis, Chlamydiophila
caviae, Chlamydia suis, and Chlamydia muridarum.
Chlampdia Infection — Initial infection of bost cells by Chlamydia. This occurs
with the infectious morphological form of Chlamydia, the elementary body (see Figure 1).
15 Chlamydia Progression — Development of Chlamydia within host cells. This
involves transformation of the infectious elementary body to the non-infectious reticulate
body, transformation back to the infectious elementary hody form, and growth of the
Chlamydia-containing inclusion up to the point of cell lysis (see Figare 1).
Chiamydia-Reinfection ~ At completion of the chlamydial developmental cycle,
20  the infected host cell undergoés cell lysis, setting free infectious elementary bodies (see
Figure 1). These infectious eicmeﬁtary bodies then infect neighboring host cell.
Chiamydia-Related  Diseases -~ Cardiovascular disease, hypertension,
atherosclerosis, COX-I- and COX-M-induced inflammation, sexually transmitted disease
and gewital fract infection, arthritis, respiratory tract infection and pneumonia, ocular
25  infection, neurological diseases, including Alzheimer’s disease and multiple sclerosis.
Clathrin-Coated Pits — Invelved in internalization of receptor-bound ligands by
receptor-mediated endocytosis. This is one of the pathways Chlamydia uses to enter 2 cell.
Chelesterol-Reducing Drugs -- Statins (e.g., lovastatin, simvastatin, pravastatin},
citrus biofiavonoids, or specifically polymethoxylated flavones (e.g., tangeretin, nobiletin,
30 hesperidin, rutin), polyphenolics (e.g., EGCG, catechins, resveratrol).
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Chlamydial Strains: Stocks of C. trachomalis serovar K1VR887 were grown in J774A.1 cells without
centrifuge assistance. Infected cells were lysed, this stock aliquoted and frozen down in SPG freeze
medium (75.0 g sucrose, 0.52 g potassium phosphate, 1.22 g sodium phosphate dibasic, 032 g
glutamic acid, diluted in 100 ml ddH20). These 15aliquots were stored in liquid N2 or at -80 C, and

later thawed for use to infect monolayers, . Cell Lines.Used.: Mouse macrophages (1774k1), human
mammary tumorlc@ié ﬁa&%ﬂ%}ﬂlﬁ%}ﬁ%ﬁﬂé@ﬁ%@%&ﬁﬁ -?ghé%?Welr%%%t%eﬁgéc rofﬁ%ﬁ'e American
Type Culturg-colRetions Hymas-panimelyiuniorciis [ asnaé adinovgiifite BHHd20 Arcaro,
and human .B-ly ocytes Eﬁqﬁﬁg were a g d qift from Dr. Eri rt n{ﬂ c% i maintained in
Richter's irﬁ‘ﬂ)%‘?fézg ‘H’& (ﬁ{ﬁ a}?\%ﬁe‘gaéf%r%f%%cgl\r@%lén a,)% L%/!v.r|]t%§%\/°¥/§lr%%taI bovine
serum (PBS, AtlatdecBiotagicals ~Natesnissk G AN Celtbdesr el iodinidod 0sweonfifdasarsse mm
coverslips in 12 well plates (Becton Digki a r I . Hufi 125 or
1:200"of thaené%%%?é%ﬁlm%é éﬂ Seze;?%ggzrﬁ ﬁgt%&hwgeé@na Eﬁl?‘giﬁ%%#ﬁgﬁgﬁ%lg% compﬁig‘%%{;goheximide
overlay mentiz{Bjead/hitiake specaim@reieinidy o fittimdprDorPESSIBARAX L-glutarine (CCOM).
This was layered onto the coverslip containing monolayers, and incubated for 24-48 hours at 37 C with
5% CO2. Coverslips with the cell monolayers were harvested, rinsed with phosphate buffered saline
(PBS), fixdekamhi#0% cold methanol, stored and 30 subsequently imrnunostained. Delta
Tocotrienol Treatment: A stock of delta tocotrienol (98% purity, American River Nutrition, Hadley, MA)
was diluted to 1 mg/1 ml in absolute ethanol [Et01-1]. Confluent monolayers of J774A.1, MCF-7,
TMX@ZS,M@%&Z cells were treated with 5, 10, 20, 30, or 40 umol/L concentrations of delta
tocotrienol. Treaimgihosry rsediahQussIBPSDIotateetianwitbr&air AVRAT srepeogarvid, at point of

infection, qr three hours post- infecfjon. . Immu aining:,Briefly, (infect Il
irnmuhosta{mélé“\kiﬁ‘?zg YEhOME GRS iﬁ%ggtﬁfbceagﬁ%ﬂ%aeélgﬁ‘% ‘ngéc 3%%01 %%[%)?8§§/V%E%@%g%a, Foster
City, CA), siicdafioAbadikatinnSoiG dhleitecamtidiinia(i26/0ig SBrosapbSSegpotfesitrhphasph@?. &.220llowing
PBS 10 rinses X3, the bound antibodi ere.detecte [ : Huti C-¢@pidgated
donkey an%-@%ﬁ% Bl %‘i:%@m Cﬁfuﬁ'?rﬂlv ot %‘I&f gqg?ﬁ gate %g&%#ﬁ%;&%%@gbn%%%mibodies
(Jackson lsiknoisoRaseskakd iledidaidvis; R )atFeBOwidg audulritionhiored hisar werdonindaiperature
and 3 rinses with PBS, coverslips were mounted onto slides using Fluoromount-G (Southern
Biotechnofi‘i’g(j?O d&Btiates Inc., Birmingham, AL) or 15 Vectashield(r) Mounting Medium with DAPI
(Vector Laboratofied], Yiiges RisditigfmescOngcrapbiages d it Bal BEmps tBIMOBATE §3Rs¥e €kamined at

400X “Si”%\r%dsif.o ;%ﬁ%ﬁﬂ%‘ 'ﬁ%ﬁ%ﬁ@ﬁ%a'@%%ﬁ@&?%% thedassachpsetts

Central Mi acility using a Zeiss LS eta Confocal System and 630X magnification.

Images weFalaapteaertinnd FRrara ARty BeRasifR) i BB s e RhEHE IR K02 Image
20  Arcaro, and human B-lymphocytes (I'V) were a kind gift from Dr. Eric Martz. All cell

lines were maintained in Richter’s improved MEM insulin (IMEMZO, Irvine Scientific,
Santa Ana, CA) with 5% fetal bovine serum (FBS, Aflanta Biologicals, Norcross, GA).

Cells were grown to 80% confluence on 12 mm coverslips in 12 well plates (Becton
Dickinson Labware, Franldin Lakes, NJ). A dilution of 1:125 or 1:200 of the C.
25 trachomatis serovar K stock was made using the standard complete cycloheximide overlay
media (Bio-Whittaker, Walkersville, Md.) containing 10% FBS, and 1X L-glutamine
(CCOM). This was layered onto the coverslip containing monolayers, and incubated for
74-48 hours at 37° C with 5% COp. Coverslips with the cell monolayers were harvested,
rinsed with phosphate buffered saline (PBS), fixed with 70% cold methanol, stored and '

30  subsequenily immunostained.
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20 Processing Software. At this magnification, the differences in the number of inclusions present
in the tocotrienol-treated sample (Figure 3A) and control (Figure 3B) were readily visualized. As the
white arrows point out, no evidence of large, mature inclusions was formd with tocotrienol-treauuent,
whereas-untreated cells (3B) exemplify a high level of infection by 25 Chlamydia, as shown by the
large number and size of the inclusions present. Quantitatively, inamunotluorescenee staining
showed that thquaumtp@éc@ﬁ@h&amt@m&ncluﬁiﬂn&wmdwmsaﬁhstgrtﬁmmwy,tmaﬂﬁml -treated
cells (Figure 3, Tahle 1). d that n by.chl ial EBs ells was
impeded &g E%Hr‘ggg 817?# t‘é'f)s 4“ g')f mli ul?‘he%isﬂe%% %%Pgﬁ‘ ?éf—g 1 were used
in this StlmmﬁeﬂsmmlktwﬁWﬂﬂemwﬁmﬁﬁtﬂéb@km%mﬁhﬂm&M@wﬁwﬁﬁ 30, and 40
pmol/L, e#? scoys Vitgmin E co ound ?f'au ed jn % H without c XICIty Controls
incubatevé gév ’tﬁé’ %‘}ncéng’ﬁfé RN é?ﬁ aSWel s ag c%on sllltngﬂ Wlﬁ‘l c?elta
tocot?ﬂen@hdﬂ u&ﬂﬁmﬁiﬁﬂt&t@w&ﬁmmﬁﬁeﬂmlﬁp&lm lof, infreivicom rdaﬂed]m@ls@ rown in

culture me |um At 630X magnification, the difference in size and morphology of inclusions was seen,
when comparlng the tocotrlenol treated sample (Figure 4A) to the control (Figure 4B). Inclusions in

ity Srinslih dnfacigshedty yefclionmanasainetlvith e, 17 @Bitivachisions were
t | trat
mature, gﬁ%%aagt% e %&a&%ﬁg%@%%ﬂ%&ﬁ%&%&%%%sﬁy%ﬂ {ngpsion) slemonstrate

that thes hree-fold thicker than thé tocotrienol-treated cells (4A). Therefore,

the chlardifgrnrefuehbit vakinedanydindEhe whelecteam e eveaarydr(See Eslipnpne HBEhlamydial
inclygiong.Receds, int wieke ralRdivithhioharqencrnisaliqrm(Peudlokbofiman)ehptisiocotriencl

were immature, small, and less round when visualized y Chlamydia-specific immunofluorescence

staining (EIBERE W%%%%Wﬁléﬁ%%@%%ﬁ%%@@l&ﬁ%éﬁ?m FROPRALY cell was
- grossly inftnteiRaMESch 1BteiZoR SeaktaMRIE Brove, PA). Following incubation for 1 hour

at room temperature and 3 rinses with PBS, coverslips were mounted onto slides using

Fluoromount-G  (Southermn  Biotechnology Associates Inc, Birmungham, AL) or
15 Vectashield® Mounting Medium with DAPI (Vector Laboratories, Inc., Burlingame, CA),

and were then sealed. Initially, slides were examined at 400X wvsing a Nikon LABPHOT-2.

For photography, slides were assessed in the Massachuseits Central Microscopy Facility

using a Zeiss LSM 510 Meta Confocal System and 630X magnification. Images were

captured, .and_ as relevant, merged using the Confocal Assistant™ version 4.02 Image
20  Processing Software. ' '

At this magnification, the differences in the number of inclusions present in the
focotrienol-treated sample (Figure 3A) and control (Figure 3B) were readily visnalized. As
the white arrows point out, no evidence of large, mature inclusions was found with
tocotrienol-treatment, whereas untreated cells (3B) exemplify a high level of infection by

25 Chlamydia, as shown by the large number and size of the inclusions present.

Quantitatively, immunofluorescence staining showed that the number of chlamydial
inclusions was decreased significantly in tocotrienol-treated cells (Figure 3, Table 1). This
showed that the initial infection by chiamydial EBs of host cells was impeded and
suppressed (Figure 1, step 1)

30
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The methods of Example 1 were used in this study. Counts on all coverslips with experimental
conditions as in Figure 3 and 4 were done for the average of 10 fields of view. Cells were treated with
30 gluon, concentrations of delta tocotrienol. Re-infectability was studied, where transfer of the
supernatant containing infectious elementary bodies (EBs) 5from infected, tocotrienol-treated cells to
uninfected, tocotrienol-treated cells (Table 1)  This observation suggested that repeated use of delta
tocotrienol gﬁ@iﬁ%&%ﬂy reduces the level of infection by Chlamydia, and showed that delta tocotrienol

inhibited chlamydiph&Bsiiam serntertiro hastoalis (Rigueshaterdndd Lhgte s tReptgencl
helped the ho té:gills to resist the repeated attempts of infection by Chlamydia. 10 The percent

inhibition of Tt FE1Bn fERTsTSh SANRSETRIN M reat8dds 30mpdrad keahtrerdsacctits vinsus
approximatélya#0nS0 %ofdaiedl) Hiaksd ehautdbeingiesthalilatgadrpusionsatdheicamsaleells were
larger (520 pm; more like Figure 1, ste 2--3&5% T'rge incl sior%%ﬁin thgi{ocotrienol-i[ ated cells (10-15
gm; more Ii%ﬂkr}gﬁreciﬁrgﬁg%‘? e?(‘ﬁifﬁﬁg, c .ﬁfré’ﬁﬁdaéhmﬂﬁ%\!%m . r@%fBically 2 to
3}-]f|old Sg?al“@ﬁfm?‘mim anBtGHo ﬁﬂcthme% %%@cgmmlgxﬁa?ﬂﬁmﬁmﬁw@@srw@mgﬁ cells. The
chlamydia S e thus ca x3.10 3x3) was 6:9-fold smaller; suggesting that
tocotrienoﬁeclﬁ?ﬁ%%gg ?ﬁ%_njl‘o%rﬁgaﬁﬁgh a‘f‘ﬁiﬁ%‘% ce \%’fc%f%*a{ffeelﬁ ,Sﬁ%égéja’%grﬁsm >"The overall
effect of detfaizcbiinen vl n€hiahbidempridegdetiwinesdhatitA0ssathic € gafectibh toytirfluencing
the pathogesyfeaiity 4] BinQibiiag ds normal develgament dTaRle J wiidwies, dand p. thus
compromising the pathpg%r}‘s entire evelgprgentaﬁa cy%(é %%lgure @Fns stugy ShoWedktha repeated

dosed ¥f toBatHEnBIckeieBat dmIdR)diachidensmeisdsiotelaesm andssikdly tiainsdntdptical
eradicationsgdfehamyiioh it B Ymans vl 4 8HIER sfon |QEAHRAR S YRR SRS RHAR I @éﬁf@&%}deﬁ I?e”Od-
resveratol,

In light of this, tocotrienagls and other agents (such as tangeretin, noblletin, EGCG, an

more in ExAMBIEEPFifPIAhisiss dhen e iaetssnoiieniriaelis (fdnor Beselose Hrushipmydiaf toxicity. In

contrast, ofielsloi0ro(Breh REEING) ftRKR B StAReR IRNisIties E&ﬂh@!@'}ic usage This invention
highlights the usec%ﬁsaf%igt’a\tur | products for fighting infections. 30, Example 4
amydial melusions m cells that were treated with higher concentrations (20-40

15 umolL) of delta tocotrienol were immature, small, and less round when visualized by
Chlamydia-specific immunofluorescence staining (Figure 4). This observation showed that

chlamydial development within the host cell was grossly inhibited (Figure 1, step 2-—3).

Example 2

20
Table 1. Summary of Inclusion and Mouse Macrophage Cell Count
Inclusions First Infection Second Infection Third Infection
(per field T d c
of view) reate ontrol Treated Control Treated Control
Large
(1520 pim) 0.7 2.6 1.4 2.6 0.7 1.2
Small :
(<10 pm) 4.5 10.0 0.6 3.2 1.1 2.1
Total 52 12.6 2.0 5.8 1.8 33
Total/Cell 0058 3 0.111 0.032 0.073 0.016 0.041
Percent
Inhibition 52.3% 43.8% _ 39.0%

* Conirols were cells that were infected, but never treated with delta tocotriencl
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The methods of Example 1 were used in this study. Samples were analyzed for carriage of
Chlamydia-infected cells by FACScan (Becton, Dickinson and Company, Franklin Lakes, NS). 5For
each period, infection was decreased with delta-tocotrienol treatment Chlamydial inhibition in SY cells
was at least 2-fold over an infection period of 72 hours, with a 2.6-fold maximum inhibition at 36 hours
(Figure 5).  Clearly, chlaraydial inhibition was effective in as short a period as | day, and following
one single tocotfiérahttbatinenE thesifdcivarasper sisteiststadat Ieashi dawsl ddipstwi)y provides

showed that at.least pne-time dose qf tocotrienal is effective aqainst Chla ia. Example 5 Flow
Cytometrf i?sesen%%?sﬁaepﬁf) %é'%@&sﬁ%%vé@?omea} (ﬁeé? ?fbenfﬂﬁgéﬁgﬁeﬁgfégﬁﬁﬁ%i -i‘fﬁ%‘gted
peripheralDalB @ersectRBSarithstd ublyl contcdiE)fonsvFiRisaopiatendhe IBG celiabipre fxed and
permeabilized (1% paraformaldehyde and 1% Triton X-100, 10 min. at RT; Aldrich, Chemical Company,
v i o S pe b el e R e R S
anti-Ghladigtiangeirtaycantirndi- Bitabsitn thteintaitdaty SadendHE daitbyelle (Fataelihour incubation
with a 1:150 diluti -CQNj oat anti-rabhit 1g-G (H+L) (Jackson TmmunoResearch,
West Grove, PK;%%B@%%%@C%% E#?%%r%%i?p@%%{éag@%pggs%ég tﬁor%é}]& k't nflll nr%rr%% filter
(Lab-unermmd@/ﬁﬁ@fm&mm@h@mﬁmmpm@tMrémm@mﬁaﬁﬂm@do cells/tube
and Sammﬁﬁm@ﬁyﬁ%ﬁlf%-&&éeggmsP%ﬂ'txﬁfﬂé%f@!i?%‘é el byratRran {RaRIAY; Dickinson

and Company, Franklin Lakes, NJ). 25In this patient(Figure 6), tocotrienol consumption reduced the
granularit thaborhstietn meybthcirTeeaied stmpistinfeckon bedrtsngithe Ch/amydia-negative

poputation in therlewerdefk auagiast of theRMEformaBics T cldameyspmRRlesalaer cel
further supported and corroborated the chlamydial

population [-40,000 cells], this human stud
inhibition %%%%fﬁ? &ﬁi&h‘@%ﬁ?&%&%‘é’té&é@% Gitblaytia Mrelstosheuls Weantefibaiiar@igures 3 and
4) and shinwksivitb @ RaE iesmioel RN RBIe Sarger (20 um; more like Figure 1, step 2—3) than large
inclusions in the tocotrienol-treated cells (10-15 pm; more like Figure 1, step 1-+2). For
example, tocotrienol-treated chlamydial inclusions were typically 2 fo 3-fold smaller (X-Y
15  axes) and 3-fold thinner (Z-axis; Example 2) than inclusions in control cells. The
chlamydial inclusion volume thus calculated (2x3 to 3x3) was 6-9-fold smaller; suggesting
that tocotriencl effectively inhibited the normal chlamydial cell cycle (Figure 1; steps 1—2
and 2—3),
The overall effect of delta tocotrienol on Chlamydia-infected cells was that it
20 reduced infection by influencing the pathogen’s infectivity and by inhibiting its normal
development (Tablel, Figures 3 and 4), thus compromising the pathogen’s entire
developmental cycle (Figure 1). This study showed that repeated doses of tocotrienol
combat Chlamydia infection and progression.
It is likely that control and eradication of Chlamydia in humans will require
25  tocotrienol supplementation for an extended period. In light of this, tocotrienols and other
agents (such as tangeretin, nobiletin, BEGCG, and resveratol, more in Example 7) in
monotherapies or in combination are superior because of their lack of toxicity. In contrast,
other drugs (such as statins) have sustained toxicities with chronic usage. This invention
highlights the use of safe natural products for fighting infections.
30
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T_his study shows that tocotrienol is effective in humans against Chlamydia as represented in
circulating WBCs, including neutrophils, monocytes, lymphocytes, 5eosinophils, and basophils.
Example 6  Table 2. Comparison of LDL Levels and Chlamydial Infection Status in Hyperlipidemic
10 Patients with Delta Tocotrienol Supplementation Patient 1 Patient 2 Patient 3 % Decrease in LDL
20% 7% 25% Chlamydial Infection Status before Delta-Tocotrienol Supplementation

Example 4 |

The methods of Example 1 were used in this study. Samples were analyzed for
carriage of Chlamydia-infected cells by FACScan (Becton, Dickinson and Company,
Franklin Lakes, NJ).

5 For each period, infection was decreased with delta-tocotrienol treatment.
hlamydial inhibition in JY cells was at least 2-fold over an infection period of 72 hours,
with a 2.6-fold maximum inhibition at 36 hours (Figure 5).

Clearly, chlamydial inhibition was effective in as short a period as 1 day, and

following one single tocotrieno! treatment, the effect was persistent for at least 3 days.
10  This study provides showed that at least one-time dose of tocotrienol is effective against

Chlamydia.

Example 5
Flow Cvtometry Assessment of WBC: Flow cytometry (FC) guantification of

15  Chlamydia-infected peripheral WBC used PBS rinsed buffy coat (BC) from HP samples.
The BC cells were fixed and permeabilized (1% paraformaldehyde and 1% Triton X-100,
10 min. at RT: Aldrich Chemical Company, Inc., Milwaukee, WI). BCs were separately
incubated for 1 hour with a 1:200 dilution of rabbit anti-Chlamydia primary antibody

(Biodesign International, Saco, ME) followed by a 1 hour incubation with a 1:150 dilution

20  of FITC-conjugated goat anti-rabbit IgG (H+L) (Tackson ImmunoResearch, West Grove,
PA), PBS rinsed X3, and mono-dispersed by passage through a nylon mesh filter {Lab-Line
Instruments Inc, Melrose Park, IL). Sufficient WBCs were added to obtain 10,000
cells/tube and samples were analyzed for carriage of Chlamydia-infected cells by FACScan
(Becton, Dickinson and Company, Franklin Lakes, NI).

25 In this patient (Figure 6), tocotrienol consumption reduced the granularity and
amount of Chlamydia-infected cells, which is represented by the Chlamydia-negative
population in the lower left quadrant of the panel.

| Since flow cytometry samples a larger cell population [~10,000 cells], this human
study further supported and corroborated the chlamydial inhibition observed in the
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negative positive strong positive Chlamydial Infection Status after Delta-Tocotrienol Supplementation
negative negative negative Detection of Oilanwdia-Infected White Blood Cells (WBC): Smears of
whole blood from each10 ml hyperlipidemic HP blood sample, average donor age 54 years, were fixed
with 70% 1VMOH for subsequent staining. Immunostaining used a 1:125 dilution of 15 rabbit
polyclonal anti-Chlamydia EB antibody followed by a 1:125 dilution of TRITCemir gated goat anti-rabbit
antibody ftirbydelsicksadidsnei aghestarshiciédstHroxeatRR) irSlides Whgdndibaged)adndom
temperatune for.1 E)Hour |thfeach %ed antibody, rinsed, mounted and sealed as described above.
Digital |mages 35t ti%aé gectioE h these samples were acquired with a Zeiss LSM 510 Meta
Confocal SystefThst@hnigi shnmlthﬁtﬂdyﬂﬂrﬁﬁmioﬁat&ffmﬁvbIo?mdmmmm@dmwmdaﬂzydﬁm and after

campis AIG At for DL IOheld Tt bLITE i SHEF TR GRAOAS s DR Grgion.

eosmophﬂs and basophﬂs

Example 6

Table 2. Comparison of LDL Levels and Chlamydial Infection Status in Hyperhipidemic
10 Patients with Delta Tocotrienol Supplementation

Patient 1 Patient 2 Patient 3
% Decrease in LDL _ 20% 7% 25%
Chlamydial Infection Status
before Delta-Tocotrienol negative positive strong positive
Supplementation
Chiamydial Infection Status
after Delta-Tocotrienol negative negative negative
Supplementation

Detection of Chlamydia-Infected White Blood Cells (WBC): Smears of whole

blood from eachl0 ml hyperlipidemic HP blood sample, average donor age 54 years, were
fixed with 70% MEQOH for subsequent staining. Immunostaining used a 1:125 dilution of

15 rabbit polyclonal anti-Chlamydia EB antibody followed by a 1:125 dilution of TRITC-
conjugated goat anti-rabbit antibody (H+L) {Jackson ImmunoResearch, West Grove, PA).
Slides were incubated at room temperature for 1 hour with each diluted antibody, rinsed,
mounted and sealed as described above. Digital images of optical sections through these
samples were acquired with a Zeiss LSM 510 Meta Confocal System.

20 In a clinical study, buffy coats from blood samples drawn both before and after
delta-tocotrienol supplementation were immunostained for detection of Chlamydia-infected
cells. The samples were. tested for LDL. levels both before and. afier delia~tocotrienocl
supplementation.

Tocotrienol lowered cholesterol in patients with or without prior chiamydial

25. infection. Apparently, a cholesterol drop was meore significant. when. the hyperlipidemic
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Tocotrienol lowered cholesterol in patients with or without prior chlamydial 25 infection_ Apparently, a
cholesterol drop was more significant when the hyperlipidemic patient was Chlamydia-negative
(Patient 1 vs. 2). As discussed earlier (Sawayama et al., 2003), pravastatin only lowered cholesterol
marginally in Chlamydia-positive patients albeit that the carotid plaques were significantly reduced.
This is consistent with the four-year clinical study described earlier, wherein patients who took

tocotrienojativad vapigeessiierearotid ariekast ersls ragrensieredeinneirShwiosiesddig not drop

until the f year (Koayen tal.,, 200 However, in patient 2, the chlamydial infection status
reversed %r%%p%ﬁﬁ%&t%]#é} ijg‘m?%%ééﬁ%ﬁ%ﬂ?sﬁ%ﬁ%%c&% AN A S RBition
respondedlbeitchaittienaistijpamestatonsgirdfglytPaiiiot3), Ths thetasiesal aralp wagoalso larger, 10
similar to pafi h s Chlamydia-negative, Since tocatrienol is known to lower chaolesterol,
such chol %%%rgflgyf/&r%&%\sgfegﬁslgﬁggﬁ&in b eegi‘zlt gecI 1&63?6}%%%&5}}'%“%0 % O&&%O%}e&%ﬁ%%&ga (Carabeo,
2003§, sepreimeputie nardtidridiSiosclFiosit rrgroissup fletrbatatibrieserot difithet chofe steibthevel and

chlamydi%{g{g%gp@olaygg Q@d&mﬁ) tients, and rendered the chlamydial infection status negative.
15 Example 7 A corolla%/ of examplé 6 is that any agent that restricts cholesterol synthesis would

therefore prevert&FFetarérQiaasny diatho shlspekinigiefeotianeroiis mstersed dterin postgvstdtins (e.g.,
lovas-tatige st siaiin icves iR it sitiusisliavonaids. m‘fﬁiﬁﬁﬂm@@oa%EBsﬂagéy@ed flavones

(e.g., tangeretin, nobiletin, hesperidin, rutin: English, 2004), polyphenolics (e.g., EGCG, cateclains,
resveratrSPC PRI SHPDISTS AN Hrauelyr R aReEr At rarSsispm emses lsidatamerols, B
?_/ita_mins, ameget @ﬂbagt?aai@ﬁts_ : mgmh&bdﬁawéjl{%ﬂlﬁﬁﬁﬁ@@rﬁfﬁé lY&%%ﬁé%ﬁlﬂiisS‘iﬂdM' #/8Re2005). This
ist is not meant to be limiting, but to exemplify the effect of cholesterol-lowering, agents on restriction
of ChIam%Pﬁ%{?}ﬁ@ﬁE#&ﬁ@ﬂ%ﬁ%ﬁ&&%&%@ﬂ&?ﬂ?@mﬁwwing, and
cardiovassuldisuppotCagenis, DOYE) recentypheansgidatyzpublished (English, 2005; Granato, 2003 &
2005; Myers, 2006; Naquib, 2004: Srejic, 2006). his study, shows,that any.agent that restricts
cholesteroI/IipidOsP%(fggl?g‘gérﬁc Hi%%%] i|,la:ﬂi3r‘1j£f)1ecc (i{ot%?g(l;%@%ﬁwd%]ﬁ*‘i@? Wgr ,ag\éé’ggﬂﬁ??ﬂg?restricts
cholesterti hyptridpsd8miC Ipkstreytdj@nd rendered the chlamydial infection status negative.

15

Example 7
A corollary of example 6 is that any agent that restricts cholesterol synthesis would
therefore prevent or retard Chlamydia from hijacking cholesterol. Such agents include
statins (e.g., lovastatin, simvastatin, pravastatin), citrus bioflavonoids, or specifically
20 polymethoxylated flavones (e.g, tangeretin, nobiletin, hesperidin, rutin; English, 2004),
| polyphenolics (e.g., EGCG, catechins, resveratrol; Yamazaki, 2005), and an assortment of
nutritional supplements (e.g., plant sterols, B vitamins, omega 3 fatty acids, insoluble and
soluble fibers, red yeast rice; Strum, Faloon, 2005). This list is not meant to be limiting,
but to exemplify the effect of cholesterol-lowering agents on restriction of Chlamydia
25  infection. Other pon-limiting examples for cholesterol-lowering, lipid-lowering, and
cardiovascular support agents bave recently been widely published (English, 2003;

Granato, 2003 & 2005; Myers, 2006; Naguib, 2004; Srejic, 2006).

This study shows that any agent that restricts chélesteroi/lipids also restricts
Chlamydia infection/growth. In other words, any agent that restricts cholesterol restricts

30 Chlamydia.
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Example 8  The methods of Example 1 were used in. this study. Untreated cancer cells showed
evidence of solid large inclusion (>20 um; Figure 7B) compared to intermediate size inclusions (20 um)
in non-cancerous murine macrophages (Figure 48) and even smaller 5 inclusions in tocotrienol treated
cells, both murine macrophages (Figure 4A) and mammary tumor cells (10-15 um; Figure 7A).  The
cholesterol content of cancer cells is very high because the rate-limiting HMGCOoA reductase enzyme
for cholest%r}?a! S 1r‘c}tgesis in these cells is aberrantly elevated and the enzyme is resistant to sterol
feedback regu%%vn'. Unequivocally, tocotrienol has been 10 shown to inhibit the reductase synthesis
and accelerate retliemsthatbgraBatonléiovarchmddn foocaXy. Usirrated saaesr cslis akeigh in

cholesterol content, they, re e 9 to i ft}gé!&@ % hgg%;ﬁr(@mmgmgrgwya which
explains theevédr%gg?g{ﬁiﬁ%lﬁza%%gs %lgt}%%%otﬁg c%lgdfiﬂ cotrienZIs ar kﬁown to iInduce apoptosis of
cancer cellimcisnai(zh prihis, ©hlamyediavhasizernsivoophagen figuth e Bpeplosisrofntdisted cells.
Chlamydia:infected, tocotrienol-treated c: ells.in thi ! ' t e
apoptog':ic. R’fﬁi%slﬁ%l}? %ggfﬁ!é%ﬁo%oéi eﬁ%tg c%%%%ﬁ%ﬁé%‘éﬁﬁc%%%ﬁga t%!%ﬁﬁ rgo a oag%]s%%%?}%%?etheless
disrupted themevelsgitfent ghfufiptoeviAihclusions by the infecting Chlamydia. However, 20 apoptosis

withtocotrienol s pegRa P SANUURL RS R RIe DOEIGRU DS SRR e

eliminated with time (Example 1), as it has been numerous lais a

process of CoAtrefintpstseprygre Ssichqlaieml mmthesin pidbysT bellsis ahesnotiscstardans thal arrest
opportunisti, chiaraysial nfections.) GaRe:PAlERS: 20 EXmRle S sayiEldpgliRapodulated

activation of T-lymphocytes and was linked to a decrease in thé antigen-presenting dendritic cell

popultlion shome Huinkivisdhy. reierass cyatetie fafroedlnss dpheRIn <l sriRtag (M gite
T-Iymphoc;gq«ggn,mme immunity of
Since cancer cells are high in cholesterol content, they are more susceptible to
infection by cholesterol-hijacking Chlamydia, which explains the engorged inclusioﬁs
within the cells.

15 Tocotrienols are known to induce apoptosis of cancer cells. Contrarian to this,
Chlamydia has been shown to inhibit the apoptosis of infected cells. Chlamydia-infected,
tocotrienol-treated cancer cells in this example did not appear to become apoptotic.
Although tocotrienol did not cause infected host cells to undergo apoptosis, it nonetheless
disrupted the development of full-blown inclusions by the infecting Chlamydia. Howeves,

20  apoptosis with tocotrienol is expected with continunal usage (Example 3), whereby the
chlamydial FBs are eliminated with time (Example 1), as it has been numerously shown
that control of Chlamydia is a process of controlling its progression (all earlier examples).
This study shows tocotrienol will arrest opportunistic chlamydial infections in cancer
patients.

25
Example 9

Chlamydial infection modulated activation of T-lymphocytes and was linked to a
decrease in the antigen-presenting dendritic cell population in the human body. Therefore,
the dendritic cells are prevented from activating the T-lymphocytes, and the immunity of

30  the individual against Chlamydia and other opportunistic pathogens is decreased. This is
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30 the individual against Chlamydia and other opportunistic pathogens is decreased. This is further
supported by the implication of Ch/amydia in autoimmune disease. Tocotrienol is known to boost the
immune system to ward off viruses and bacterial infections, and has even been shown to assist
T-lymphocytes in slowing down the progression of AIDS and increasing specific immune markers.
Thus, tocotrienol also aids the immune system 5 through the activation of ciendritic cells and
T-lymphaapties tedigreatbehianygiddnbecsioaslahhidistindynthiours ideseol Tataiedadfispathogenic

infections including Chlamydia via activation of antigen- resen endrit angT=L.ymphocytes.
This inv%ﬁ ' g‘@g%%ﬁé% WEE\?a%F?oggn‘Ha‘g?p%é%&nﬁ%é"éq&%&% fg%g%?se%%%ﬁl’ Q%% %/Er%phocytes
against temearscandisansassadsisafiienphocytet ocaldeny dovnedse pregrhsbiondippdbsu

hypertensive fats, RIOAY pulmanansfupertenaive (RRHR IR e £ BRNERAGRPLGSRIGN Of
caveolae, w ich Bortributes 1o the 15 e evateeg&i%él assoclated with hypertension, and when treated
with Eholtstes)-rédueitiyaigenss stutizticsealls, 2y doliepbentssicn iAahess ceewudithodified and
vasocon%@'&t{g%é/_vas reduced. Since PPH cells have increased caveolae expression in cell
membranes and Chlamydia entry into host cells involves léifpid rafts, hypertensive pati'en,ts are more

n

susceptible to op8rtthmsticshensmirsetrisnebitHs. wachtPEnaEIRe T i URTIOte 0 38 M& ucing
agents, qegreasgs CAVRAIARISXRIGSHSMIcRhMenbianes cdpyyndeguaisiiotie{Cal in PPH cells, and

rotects against chlamydial infections. This invention_provides the lication. that.tocofriglaol fights off
(F;pportuni sgtic This mvgntion also applies to activation of gnﬁgen—prcsen - ngr Sahdettic oehs ancl e g

10 lymphocytes against tumors and cancers.

Example 10
Tocotrienol decreases high blood pressure in hypertensive rats. Primary pulmonary

hypertensive (PPH) cells have enhanced expression of caveolae, which contributes to the
15 elevated [Ca®'] associated with hypertension, and when treated with cholesterol-reducing
agents such as statin, caveolae expression in these cells was modified and vasoconstriction
was reduced. Since PPH cells have increased caveolae expression in cell membranes and
Chlamydia entry into host cells involves lipid rafts, hypertensive patients are more
susceptible to opportunistic chlamydial infections, Tocotrienol, like other cholesterol-
20 reducing agents, decreases caveolae expression in cell membranes, downregulates the
[Ca**] in PPH cells, and protects against chlamydial infections.
This juvention provides the application that tocotrienol fights off opportunistic
chlamydial infection of hypertensive patients, and thereby reduces their blood pressure.

25 Example 11
Metabolic syndrome is a cluster of cardiovascular risk factors, including elevated

waist circumference, elevated triglycerides, reduced high-density lipoprotein cholesterol,
elevated blood pressﬁre, and elevated fasting glucose associated with obesity, and elevates
one’s risk of developing diabetes. Chlomydia is not a causative agent of diabetes, but

30 seroactive chlamydial infections in diabetic patients are more frequent than in non-diabetic
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chlamydial infection of hypertensive patients, and thereby reduces their blood pressure. 25 Example
11 Metabolic syndrome is a cluster of cardiovascular risk factors, including elevated waist
circumference, elevated triglycerides, reduced high-density lipoprotein cholesterol, elevated blood
pressure, and elevated fasting glucose associated with obesity, and elevates one's risk of developing
diabetes. Chlamydia is not a causative agent of diabetes, but 30 seroactive chlamydial infections in
diabetic patiefts @earingrthitetxhent treivits nory-Utabeticsysaepiid; o dafamiigniat Hatients may
be more susceptible tq infection by..Chlatnydia e : ' aﬁﬁ{gjﬁ{ isk factor
associati& Wﬁieﬁ%tg})ﬁo Igsg%edgc%vgac%%%g& (ﬁ‘g e%%,g %%&%%%%% Eﬂ%‘fﬁ (educe]%%portunistic
chlamydishésfigctinnsiidbetds tidsbdmforesnaTradusr eppoRpIoincbiamedal priioRsA4E Scotrienol
reduces ﬁ%@?@é&“ar risk factors associated with metabolic syndrome, and thereby reduces the risk
of diabetes anét concomitant or subsequent infection by Chlamydia. Example, 12 1Q0The mode of
applfcation of toBursremizimpodshtscanlisation Bt artaspoisderst Vﬁﬁ%ﬁ@ﬁ% th-related

diseasesg A nonimifingsvmmanseiithgeadiseases irdascrliddo therbackOiabectseation. The

mode of application of tocotrienol may be in form of aerosol sprays to reach respiratory tract airways),
oral ingeSEBPPUIHASH G SISseaRaId P PSS vascular-organistic systems), topical creams,
douches, and

Example 12
10 The mode of application of tocotrienols is important because Chlamydia is involved

in many public health-related diseases. A non-limiting svmmary of these diseases is

described in the background section. The mode of application of tocotrienol may be in

form of aerosol sprays (to reach respiratory iract airways), oral ingestion via softgels,

tablets or capsules (to reach vascular-organistic systems), topical creams, douches, and
15  lotions (to reach genital sités), and topical liquid drops (to reach ocular sites).

Dosages: In one embodiment, the invention is drawn to 2 method comprising
administering delta-T3 in a range from 10 to 1000 mg per day. In a preferred embodiment,
the invention is drawn to a method comprising administering delta-T3 in a range from 20 to
500 mg per day. In a more preferred embodiment, the invention is drawn to 2 method

20  comprising administering delta-T3 in a range from 50 to 150 mg per day. Treatment would
be continuous with the delta-T3 being administered daily at the above-mentioned dosages
(for as short as one month, preferably six months, and most preferably one year), or nntil
infection and inflammation due to Chlamydia is cleared (e.g., no inclusion-forming units
can be found in the patient’s whole blood). However, for prevention of chlamydial
25  infection the dosage can be on the lower end (e.g., 1-100 mg/day), and the dosage duration
can be indefinite, and begun before the subject has any evidence of infection by Chlamydia.

To reach respiratory tract infections, tocotrienol may be used in form of aerosol
spray, at a dosage of 1-4 sprays per day at the above-mentioned dosages. For genital tract
infections, tocotrienol may be administered in form of topical creams, lotions, or douches

30  with 1-4 applications per day at the above-mentioned dosages. Vascular-organistic systems
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15lotions (to reach genital sites), and topical liquid drops (to reach ocular sites).  Dosages: In one
embodiment, the invention is drawn to a method comprising administering delta-T3 in a range from 10
to 1000 mg per day. In a preferred embodiment, the invention is drawn to a method comprising
administering delta-T3 in a range from 20 to 500 mg per day. In a more preferred embodiment, the
invention is drawn to a method 20 comprising administering delta-T3 in a range from 50 to 150 mg per
day. Treahmhmwmhjtbemmntjdm&@f&vﬁhﬂlmdww&@m agininigigiad datyatishel with
above-mengion (for as shortas o refe abl months, and most preferably one
year), ore&ngfll m%% (ilén%1 gr?}g inflarmt S"‘t?on uert t%h a%e%tgfé%!ré%as(%gas ng‘?n%ﬁ?glf}ﬁ“ﬁ)ﬁ?mmg units
can be fouﬁ@tmthelpduémgomhjm@mxobmm&mw Emeazhnﬂmﬁet&dzhﬁnmdt&] Rouidfegsion the
dosage c t l%;?{ Fg'%y e duration can be indefinite, and
begun be%?mﬂét?t% ggf%%?/( eV| éﬂ%g%% %}?g cgﬁaﬁ%%a To reach respiratory tract
infections, tocotrienol may be used in form of aerosol spray, at a dosage of 1-4 sprays per day at the
above-mentioned dosages. For genital tract infections, tocotrienol may be administered in form of
topical creams, lotions, or douches 30 with 1-4 applications per day at the above-mentioned dosages.
Vascular-organistic systems inflamed due to chlamydial infection can be treated with oral ingestion of
tocotrienol with 1-4 softgels, tablets, or capsules per at the above-mentioned dosages. To treat ocular
infections, including conjunctivitis, tocotrienol may be administered in form of liquid eye drops with 1-4
applications per day at the above-mentioned dosages. Claims 1. A method of treating an infection by
Ch/ainydia, comprising administering a Vitamin E tocochromanol to a mammal in need of treatment. 5
2. The method of claim 1, where the treatment inhibits the developmental cell cycle and infection of
Chlanzydia. 3. The method of claim 1, where the treatment prevents the developmental cell cycle
and 10 infection of Chlaznydia.
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4. The method of claim 1, where the treatment disrupts the developmental cell cycle and infection of
Chlaazydia. 155. The method of claim 1, further comprising administering a geranyl geraniol. 6. The
method of claim 1, where the mammal has a condition selected from the group consisting of elevated
intracellular calcium, increased caveolae expression, increased vasoconstriction, hypertension and
primary pulmonary hypertension. 20 7. The method of claim 1, where the Vitamin E tocochromanol is
selected ffdairtihe group consisting of a natural tocopherol, a synthetic tocopherol, a natural tocotrienol
and a synthetic tocotrienol. 258. The method of claim 7, where the tocotrienol is an isomer of a
tocotrienol. 9. The method of claim 8, where the isomer of tocotrienol is selected from the group
consistingl offatptihob ettty grimgra, infittiod égridihylydindedidessitat by 8040 The Viethadof claim 7,

where theﬁgg& gﬁﬂcﬂl ']?tgg ;%1%%51% %58&%?%%5%%@%1' The method of claim 10, where the isomer of
omt

tocopherol is selected fr e group consisting of alpha, beta, gamma, delta, desmethyl, and
didestnethyl. 12. The method of claim 1, where the Chlamydia is selected from the group consisting of

Chiamydia trachamalia o HAmCIisiSy ¢ bamdiemsida B Cligmydiondda pnegigoniae,
Chicanydiophila psittaci, Chlatnydiophila pecorutn, Chiamydiophila abort/s mydiophila felts, and
ChlantydibpffEeefisdlanyslicne method of claim 1, where the tocotrienol stunts the growth and
inhibits Chlamydia 10 maturation of reticulate bodies into elementary bodies, preventing its

rogressign and development. 14. The method of claim 1, where the tocotrienol reduces chlamydial
i?]fe?:tion gf Qﬂﬁ@@tﬁﬂ%{% glaim 4. where the treatment prevents the developmental cell cycle and Y

10 infection of Chlamydia.

4. The method of claim 1, where the treatment distupts the developmental cell cycle and
infection of Chlamydia.

15 5. The method of claim 1, further comprising administering 2 geranyl geraniol.

6. The method of claim 1, where the mammal has a condition selected from the group
consisting of elevated intracellular calcium, increased caveolae expression, increased

vasoconstriction, hypertension and primary pulmonary hypertension.
20

7. 'The method of claim I, where the Vitamin E tocochromanol is selected from the group
consisting of a natural {focopherol, a synthetic tocopherol, a natural tocotrienol and a
synthetic tocotrienol.

25 8 The method of claim 7, where the tocotrienol is an isomer of a tocotrienol.

9.‘ The method of claim 8, where the isomer of tocotrienol is selected from the group
copsisting of alpha, beta, gamma, delta, desmethyl, and didesmethyl. |

30 10. The method of claim 7, where the tocopherol is an isomer of a tocopherol.
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15. The method of claim 14, where the white cell is selected from the group consisting of neuirophils,
monocytes, lymphocytes, eosinophils, and basophils. ~ 16. The method of claim 7, where the
tocotrienol lowers cholesterol in 20 hypercholesterolemic patients to inhibit chlamydial infection. 17. A
method of treating an infection by Chlamydia, comprising administering an agent that restricts
cholesterol. 2518. The method of claim 17, where the agent that restricts cholesterol is selected from

the group cormistingaéd Gtatinmaltiofaventic iwpetyphroothemipslyaietsd tatcthdiavome, a plant
sterol, a oryzanol, a poljcosanol, a B vitamin,,CoQ10, an pmeqa 3.fatty acid, a lecithin, garlic, a gug-ul
lipids, an%?&ﬂ%qﬁﬁ&i}% 8%@%%7%?%0%%%%‘% gngiéi?(g%%élﬁ?%ﬁéd yeast rice, and a mineral. 30
19. The method of claim 18, where the biofiavonoid is selected from the group consisting of citrus

biofiavonpid and polymethoxylated flavone. The Q'mE;IH plication of
the Vitam?%‘ é%c%c %Sﬁé%n% it éé"l’lgg %gﬁﬁocr%?t @%?%?J%%%?\ﬁéglg 0 aggféﬁgg%%ggﬂ?ngestion,
creafns, dimwheivtionshamdisye Glépsyd. Tiie methaweiR0reotdpneng GlirTmaterrira dose of
tocotrien ' 10, per-da bRl d DEREIN08Rk 26 ishagadministering
a dose o?%c?é%%%%%%ﬁ@g?\%v%en%grg}and%o%%r%nggﬁéé; B 023. The méﬁ‘gdgofz 22, comprising

administérireradiosbilstisisotndrlsaniean Boantdnd 15150 mg per day.

13. The method of claim 1, where the tocotrienol stunts the growth and inhibits Chlamydia
10 maturation of reticulate bodies into elementary bodies, preventing ifs progression and

development.

14. The method of claim 1, where the tocotrienol reduces chlamydial infection of a white
blood cell.

15
15. The method of claim 14, where the white cell is selected from the group consisting of

neutrophils, monocytes, lymphocytes, eosinophils, and basophils,

16. The method of claim 7, where the tocotrienol Ilowers cholesterol in
20  hypercholesterolemic patients to inhibit chlamydial infection.

'17. A method of treating an infection by Chlamydia, comprising administering an agent
that restricts cholesterol.

25  18. The method of claim 17, where the agent that restricts cholesterol is selected from the
group consisting of a statin, a bioflavonoid, a polyphenolic, a polymethoxylated flavone, a
plant sterol, a oryzanol, a policosanol, a B vitamin, CoQ10, an omega 3 fatty acid, a
lecithin, garlic, a gugul lipids, an insoluble fiber, a soluble fiber, a soy protein, a chitosan, a
red yeast rice, and a mineral.

30
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24. A method of treating an infection by Chlamydia, comprising administering a combination of a
tocotrienol and at least one agent selected from the group consisting of a statin, a bioflavonoid, a
polyphenolic, a polymethoxylated fiavone, a plant sterol, a 20 oryzanol, a policosanol, a B vitamin,
C0Q10, an omega 3 fatty acid, a lecithin, garlic, a gugul lipids, an insoluble fiber, a soluble fiber, a soy
protein, a chitosan, a red yeast rice, and a mineral. 25. A method of treating an infection by
Chlamydi®, cDinsprisiing adrolisiate 8ngle25eomdiiaetior bisspotyeddtooxiilatymadflavonsiagd at least
one agent,selected from the group, congisti tocotrienol, a statin, a bioflavonoid, a polyphenolic, a
polymeth%f;(%ﬂra\%% lﬂ%‘é%%{flg%}gﬁt& er%%%%%%%%%ﬁogebolicosanol, a B vitamin, CoQ10, an omega 3
fatty acid, a lecithin, garlic, a gugul lipids, an insoluble fiber, a soluble fiber, a soy protein, a chitosan, a

red yeashfoan@nieahau i@kl Shef MEKL Qggﬁ%éﬁl?ﬂ SHiRMyEiR:Ase RCiALaEhAIRRASES.

comprising administering a hypocholesterolemic agent to a mammal or avian to treat a
Chiahmydsalesteddisad R asewsenssising o #eeosnbaprednsislingIsFeoRdieRrastu| 4P rE8ase,
hypertengggﬂgg}ggysg@r@ﬁi_s, COX-I- and COX-llI-induced inflammation, a sexually transmitted
disease, a genital tract 5 infection, arthritis, prediabetes, metabolic syndrome, diabetes, polycystic
ovarian syndrome (PCOS), a respiratory tract infection, pneumonia, an ocular infection, a neurological

disease, Alzhgingemeiseass, anshiiinesEIRiOsS a2dost RE MRikRdNbelain26) whereithe
hypocholesterolemic agent is a tocotrienol. 28. The method of Claim 27, where tocotrienol inhibits
intracellu}gpggfgiﬁﬁ’i,dﬁé’aZL and caveolae expression, and thereby reduces vasoconstriction and
prim@ry pulmonary hypertension (PPH), and therefore inhibits chlarnydial infection associated with

hypertension..29. A methad to improve immurdity to Chlamydia, comprising admigistering a tocotrienol
10 a5 UL 2h g OB 4 & e 2 B T e e
Chlarnydi&l 2080=rAlagethod to inhibit progression of a cancer, comprising administering a tocotrienol
to a mammal to potentiate an antigen-presenting dendritic cell and inhibit progression of a cancer.

23. The method of 22, comprising administering a dose of tocotrienol between 50 mg and

15 150 mg per day.

24, A method of treating an infection by Chlamydia, comprising administering a
combination of a tocotrienol and at least one agent selected from the group consisting af a
statin, a bioflavonoid, a polyphenolic, a polymethoxylated flavone, a plant sterol, a
20  oryzanol, a policosanol, a B vitamin, CoQ10, an omega 3 fatty acid, a lecithin, garlic, a
gugu! lipids, an inscluble fiber, a soluble fiber, a soy protein, a chitosan, a red yeast rice,

and a mineral.

25. A method of treating an infection by Chlamydia, comprising administering a
25  combination of a polymethoxylatyed flavone and at least one agent selected from the group
consisting of a tocotrienol, a statin, a bioflavonoid, a polyphenolic, a polymethoxylated
flavone, a plant sterol, a oryzanol, a policosanol, a B vitamin, CoQ10, an omega 3 fatty
acid, a lecithin, garlic, a gugul lpids, an insoluble fiber, a soluble fiber, a soy protein, a

chitosan, a red yeast rice, and a mineral.
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26. A method of treating Chlamydia-associated diseases, comprising administering a
hypocholegterolemic agent 10 a mammal or avian to treat a Chlemydia-associated disease
selected from the group consisting of cardiovascular disease, hypertension, atherosclerosis, -
COX-I- and COX-Tl-mduced inflammation, a sexually transmitted disease, a genital fract
infection, arthritis, prediabetes, metabolic syndrome, diabetes, polycystic ovarian syndrome

{(PCOS), a respiratory tract infection, pneumonia, an ocular infection, a neurological

disease, Alzheimer’s disease, and multiple sclerosis.
27. The method of Claim 26, where the hypocholesterolemic agent is a tocotrienol.

28. The method of Claim 27, where tocotrienol inhibits intracellular calcium, [Ca*'], and
caveolac expression, and thereby reduces vasoconstriction and primary pulmonary
hypertension (PPH), and therefore inhibits chlamydial infection associated with

hypertension.

29. A method to improve immunity to Chlamydia, comprising administering a tocotrienol
to a mammal fo potentiate an antigen-presenting dendritic cell and improve immunity

against Chlamydia.
30. A methed to inhibit progression of a cancer, comprising administering a tocotriencl to

a mammal to potentiate an antigen-presenting dendritic cell and inhibit progression of a

Cancer.
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