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resi stant and. persistent state. Cinical persistence

is. an. essential elenent of chlanydial pathogenesis,
wobk@caid2be i nability of the host to elimnate PEEUS2006/015398

pat hogen | eads to a state of chronic infectivity

along with attendant tissue injury. 20 Delta.

Fieldoﬂmei[m\ejnﬁbnl Ss. a. vitamn. E conpound. also avail able
di etary supplenent.. It. _ has been shown to | ower
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Chlaholicesiaedlisedses. I ipid. raft. dorrai ns involved in
chol esterol trafficking, tocotrienols in general and

hypochol esterolem c delta tocotrienol in particular

BacMirbind OFfvESInvehgst | on by 25 Chl anydi a. Muse
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T A MR R O
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smuﬁfﬁ eaﬁfdhghax%)/%rmoaf RS SCR R B A uro&é)% %mlgymcludmg

oscopy or guantitative
Alz}mnnéwssdlseaset mingdtplie (3nlefasmehthemsclmehﬁ,scormam%ﬁﬁééhi@ 202 asthma.

PCT/ U 6/ 015 r et reat ed t.h d a cotri enol
Threg T4 P TBOSE %, DA St Pt SHRical Do aaeans Chiamydia
specRB taiO 4Q0cidRMk 8P eBRb1A S %{o‘l&‘ilé’\inﬁﬁbrﬁﬁf‘{oo&ﬁﬁesteml homeostasis, 2).

m croscopy. The nunber of |arge and snal I ncl usi ons
apontesis (Eogremimedt @cﬂodaaﬂéneldom@u@t@bammg lr(fe¢tb¢ coldss (Byrne ef al.,

2004t 5Bl et SRSl phoens o

resiseadk lagd \Wassiskdint [seast cam&ai ghﬂlst@be a9 ah RkR@tAIOE PO &dolﬂf\mydlal
72 haurs, with a 2.6-fol maxi num i nhi bition at 36

pathpgrgesss, whese ﬂi\%ﬁl&bﬂltsbpf thechost {p eliminater the pethogerbleadnto a state of
chroffRleBtl b 61t bhaf SURERirpl dem © patients Ts

ei ng ex d 1n Inic
Chbkks teeotrienslis, mr‘emmmﬁ chehpount atsotavaidatdt asrdigtdnaviepridigent. It

has BEhRpiPel, GWER CHFIGRL B foRERlg (PR ByBos Bpaposs in

cancBEENS, feBading tunlds bl @s kWCAAS 7040 Gifdd é’hi&z}nﬁ/gzta §g@c19§ SREr cells via
to successf ul I% survive inside the host.
i

cholgstgraleri¢h dipids rafti damgieg lwlvelde in wobabtoédrafﬁdnng,nmpmcanols in
si de host cel|l . :
ecnef RN Bt Bt RB e 0ferlit RSt affcisBioyintecton by
Chlamsity. andobgu thcrophpgdst (TFMA 43| heda midfbHs it@for thd (MCF-7,
ssively enlarges due to netabolically active
TV SR pRifichiakicils lon-hiand hisan Roympbegstes (1) were incubated
with delta tocotrienol at concentrations of 10-30 umol/L for 6 hours prior to infection by C.

=
b

[

ot

trachomatis serovar K, a subspecies of Chlamydia that is the primary cause of bacteria-
initiated STD.. Infections. were detected. by immunofluorescence staining followed by

either microscopy or quantitative flow cytometric analysis. Infection levels in cells
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15 Speci es of the genus Chlanydi aceae that are

frequently associated with chronic hunman di seases are
w@kioaryatsophi | a pneunoni ae and Chl anydi a t r achPOBUSRNG6/015398

C. pneunoni ae causes. 5-10% of respiratory tract

infections in adults and children including

NGt dettn- | Rere S By B50%%,pRathy Betichinstant aberrant
pretre% gg ?ﬂgn%ﬁ{ﬁ]a tg&ﬁit'iéfﬁig Were Sddtksabdd By c aberra

S been linked to chroni ¢ di seases 1
pathogelkéedehlpmeohelaer\ﬁﬂm&l ermfocs] magrpscopy.e The pembey of large and smal

t rthrit 20 ath
N
respebt'i\ﬁé%p eFloMy%rHéWéHoWedltﬁatmhldmmﬂ istebionsh §Y (el wag 80least 2-
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fold f@onpamfe@mrbpm oft 7 2ckmvrs. ovigh a 2¢0-flgymaxyRumanhubition at 36 how
The 1@1@3#”02'&5 erV|d§ t) {6\58&%2& ol & 19?[ %ﬁpﬁl‘ HypBYlipERESE patients is

ar oxl dation o macrophage foam
beingCeainindddn medlinval stB&y a@holﬁﬁmoﬁ@@ppmésstvhelebm pasotrienghmay have the
exhibits eV| dence, ast |nf ection by C. 25
POtené‘ﬁb@ﬁﬁ‘ﬁicﬁé: 7(%’ ‘%?Ft Pl tests), and

r o f&b'l?gn loBli n%ﬁé%ﬁcelﬁﬂ&‘ patispah] Which inéans Hay dyhas to invade

exam ning a nor bl ood donor popul ation for
cells Girdt ampricato suscessfullyrsurdveinsidezbedost. ThisenfrsHon iy ipiisted by the

so-calfl sl pIRRRRR ds otadly CERET B PO B Ry cial

replidafiof occ\E!‘r b@!ﬁ)n e\ssg@gtemaﬁanbmbmmmmumfm bhlteoichn inclusion
tests . actual WBCs)

that progERGHRY (o9laress dusciogmRErolay dohe g gotlicaion within the

host ?iﬁdl ng cause of preventable infectious blindness, and
A% nost common cause of STD. In 5 WD 2006/ 116262

P@'ﬂeUﬁBQﬂ&h@%ﬁﬁl%Chia@ijﬂka@qu ihat @t ifrequenithyrasg@ciated with chronic
tfach(c)matis |n| ',aII, af fects nucos menpr ane -
hundro gt SEoitid il b9 O (LA oo C.

pneu%? §ers"’5ci()%"é4f' 6dpifaforyilfast iffectons it ﬁ&ll@%d%&ﬁlﬂféﬁlaincludlng
ert | ter invasion of cells, Chla

nydi a
bronelgys, engmonm, \Bamaxbis,e and pharymeitist uAdditionpilpgit has been linked to

I d I
o3 Sk S e kARG SlE iy | o sk,
athefoB@erobik amdhdhhs. tThfkctibhdy @r ﬁ)e@mbnmadeMB suggested to induce

infected cells (lBrne et al Thi s effect

autommebm v mghtin %escmsnﬁo@@@)abé?%%§g t?l? RAgROt oWﬁ‘ieefhé’“ﬁl to be
Chla(@dza u}?({sﬁ%e c%gHaYe% 158 o bdrtiols. L Rkt €. Bﬁélm&ﬁ&é is involved

nce ch arTydl al inclusions insid
in atBérogllerotio ameads bnst ascedllular ecridatien iofi ¢l a ivb mapmpgagﬂefoam cell

ormFa,‘lggg F@& Zg%g%é p’{())gglo %%\%,I ot Ct | o?)anl?lg %Vd@eéﬁle £ epb 'E.Itt fn?&u% by C.
prednil d%a% %@1‘3)1 Jecat YRR it iethﬁfe%ﬁbﬁlli)sl t&ﬁﬂﬁﬂt Afditdonally, in a
on

pr o ed | n ection. Thefefore, one aspect of the o
study evamining? ncmmal phowd domen pepudatisinsfonchlamygial E}fwlon Tevels, 25% of

chl di aI h, i nsi. t
the BB 0B o0 AR B B Blr dn B bERHSRRy  Therefye it
possitle thah \serdldgidnl itsstd (., BDISAY bestodtinae mnnpmemmg of blood tests
(e.g., actual WBCs) by > two-fold. C. trachomatis, on the other band, is the world’s

leading cause of preventable infectious blindness, and the most common cause of STD. In
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the progression of the incubative cell cycle of the

pat hogen. Delta tocotrienol is a vitamn E conpound.
w@2awear6261 udi es with this conpound 15 have shpOIUS1086/015398

it induces apoptosis of the tunor cells, but does not

harm the surrounding healthy cells. Learning that

femaR8! fnflectiof QYitH €NPuchdRadisNinktiAli dffdcks mAktodaf Binbifiles and leads to
cancer cells, triggered the'idea that the conpound

continea} iaflapemation eftfissae o tp @prital itch fwhidd Tegulisinesecarsitglapd eventual

. amydia. Since.chl apydial,. inhibitian of I

iner i S AR Sy TS LS OB, Al B Rl ifchurs called

inclusivad) add @hf@cipebinatlelof ahd Giegtifneciust defeubad dfathe iBmune system.
rof ound j ppact as 20 treatnment agai nst Chl anydi a,

Anotherdeaiie Qi & Hageic s dhas csapveak aPomesiLObPIG lgRwe, ef

it ' T .

al., 048, “Thig SRECIidtectiolThs B BhSin pEERIER G Bmplete a foll

replicahivé epdewithinrthe binglegiost eedif (Figuos 1c Binad cddamydialdhclasiens inside a

. i sed of. lateral assenblies of l.esterol . and. .

sing1€ STBG1EE st 2L P T SRRCH o 8 15ieye 20ROy irfiions wnits,

inhibFRMDEAMSst 810 apbosis WRACHEAME Hs RBPRYAeoR t®!tRS Pathogen and
menbr ane chol est'erol. "Therefore, cells that are

suppesisibs estallhmentied & prolanged hifegiion. ddetedoreconsorspedt lo€ the invention

. Lipid. ts. t | pterfene. Wt at hogen_ent r .
s Rt S ARG A Y S Pk Bp R AILBR Bl e infected
host ohinaespdi apoptodsise iAdldttet agdettyofi the givienorDigtiBatdecdttiénoio®ill prevent

it is unable to survive outside the cell. A potenti al
the progrespign ¢f the 1neybaiys etk cvelentdhs eatbpgensynt hesi s or

ke Reotrofol B 86 E sefitofid Sanfer s i this, pgropound
have siorem thabit, indvees eisipeabioel the tunoeradetls e ldoss wedt fheat tiensurrounding
L ] LRl g ATE! PSRBT Mok 3 Q0Sker et

hi di al
healty Pl L
trigodebdl W/ Rie@ tRATHhS LHBpotdd By Bls6 Af-reARleSHopRsiRWITERIY iffcted by
The I nvention The 1 nventi'on relatés. to uses. of

Chlarpydiani ®ince. chlamydial inhibitigndof fhosty eell .apoptosist isoimportant to the

pn L RTHEAR, SRV LM L5401 ohnd et o
treatri@lt tagainoicObltinpiial , Addthdridelit toldtiriérot chath@edidtiRrofifpoaasce is its
of Chl anydia. I n. one enbodi nent _the, invention, is. .
cholegiergliowering, etfpel: fisarce ot ¢si Ky2). \fhigmprio enterspthe host cell via
GHhOTTBIAS | QRLOLL vent [ .
cholb@EaERACRRShaY 3| SRS, HHERYER. el O i Mt of
cholesteradl gmdesphingatiprisithati freatt int the glpoerophospholipidi meammbrane, 2and are

. nethod of usi tocotrjenol, to inhihjit,. prevent, and.

impaffid SRt gL lactii e R RSB o trfoRt GPOR e Gfwosed

to defdMoRBURh&L coulll RMFBEIGhS TifLIGEFE dng ARRIAEEBL Willepathogen entry into
invention is drawn to a nethod of using

host cells directly or indirectly. Since Chlamydia 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.
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delta-tocotrienol to inhibit, prevent, and disrupt the
devel opnental cell cycle and infection 15 of

w@hioaryatsn. . | n one enbodi nent the invention i BCTHUS206/015398
to a method of using Vitamn E tocochromanol to
alleviate the effects of Chlainydia-rel ated di seases.
| nIa t3§ ehvhties weThRsh a8l tdcbBienbPY %lﬁéét,oéh ki e ihf8ction in

amet hod. of . usi n]g .tocotrienol .to alleviate.
numgiops @pgnal whitechlogfhea!ls-ceatestaslls,dinslelasfis coats ofs Ghbame dia-positive

) odi ment the invention is drawn to a 20
hum%{e?lﬁggg%gplgg?ng delta-tocotrienol to alleviate the
ef fects of Chlanydia-rel ated di seases. |In one

enbodi nt the invention is. drawn. to a, nethod- of
éf@ﬁ?&ﬁeﬁﬁ@

Sumars, tocochromanol to reduce the quantity

of TR i AVBARDA relafde | 1HSIsBOBf Vilhnf pEgBei%lf]ﬁﬂ PR B fection by
the invention Is draw to a nethod of using

Chlapmydist r Additibndlly, thedueentioneelgtearitd itheymethanisnaoy sitedh by Vitamin E,
i.nel ysions.. .In.. a.. re preferred, enbodi t the

espey L B g aRrin Ry s orceiebiChbmndie
defnt ané Q@sHodliR&R! the Oint&dHéncist BRwaUaN LI hbiHl Gf‘h%?gdmxﬂémm E

i ncl usions. | n one enbodinent the invention Is
tocoghgorgangl to tdpikit, prayentgand dismiphthe deveopmbmteheatiatyckeand infection of

' e d. sdppre inptial. infection. b :
Chla}cyﬁylgldhy (Iixl?1 gl px% 27 g‘ﬁ%gs(ﬂl%g%tl F‘g l.nvel?t}’?nalspﬁar rfroe% method of using
tocoteirtwsl dioninhibit]. peevetity and idisfupt She davdlopBerdal @IINGRIOnd §if8Gion of

Chl tog,,ot rljpenol to _inpede and suppress the initial .
ARG PSP Rrﬁfea”gg Gmbodpat ge nyetionds dgawn 1o amethod of using
deltafod¥i Bl Y fect
ARG HGEER R AOMBHRIACIR ABERLE fr g i
of Chdetydiat ocotrienol to inpede and suppress the initial

i nfection,by. chl di al EBs. of host cells. In one o
egfﬁloali“?rgmbo %e%tﬁggdf%wopsls awh ’_Eoo_aamﬁ%f)ﬁo%f BfingsYagnin E
tocodhr@h@mlof Lto dgllehfite HIRE @RS N Chﬁzrﬂ{yﬂf&a{-ﬁl&e&: t&ks?ﬁgég' 3111 2 prferred

devel opment within the host cell'. In a preferre
embodimen; the mventtn. is fyasm. toonmiethod rafwsing docotrietoh talbdviats theg:ffects

' / | & a- tri | i.nhi.bi.t chl dial .
of Ci Rl sttafefl ol Bade B £ iSfObreleott ¥t i S Bop it drgom t0 2
methedrbbuakimeddltattheotriemol emhllemate heHTRMR o&‘@hﬁqﬂéﬁﬁ&lﬁg?t@a digt_aasles.
to Inhiblt c anydl a

uzljvng 20 /L delta-tocotrienol ) al

defe IEFpﬁ‘E\ETPBqunﬁitheﬂWéenﬁ@%tlsc‘@PW tonaamathed ¢fr ufieg rétamin E.
: i i i . f :

oeo BERASTRNAAIL TR, S BnEBRAARng, TFL DR Aly i

the inyentétojs deavn toi 2 iethod Of tdieg lostrienel to redute shaiagtity of chiamydial

inctoflbf, S8 S ol PRGOS R SO0 13 SHBP 103 PAHPSOL using
delta-Gddotiandl & redeeeah® Qimmity ¥t éhﬂngbr&iQQnaﬁsc{an? ell. 1n one

enbodi ment the inventi'on is drawn to a nethod of using
ddntene s@bediment|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 initial infection by chlamydial EBs of host cells. In a more
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several tinmes to reduce the level of infection by
Chl anydia. In a preferred enbodi nent the invention is
wale@snid262 a et hod of using delta-tocotrienol BCT/OSH06/015398
times to reduce the level 15 of infection by Chlan
ydia. In a nore preferred enbodi nent the invention is
prefettalembedimentriiehiddefonUisi diswaabtAmepfl o G4 dggé focotrienol to
GEgan 10 tines to_ reduce the |level of infectl
Impees| aRFhUpPrass thwnatlamfecq@m@mhiwdeaim aofdwst cele

in ' | S 0 net h
ol Bhs ERnbImBRENR fleliols Bt lo findfon.of paipess wwolL delta-
tocotrrehebitd) anhibit Ehhapdidi @evél@plﬁé}ﬁ @Wﬁﬁﬁ'ﬂﬁ@e Hostt B8 In a preferred
invention is drawn to a nethod of using
cm @@meat thscdpventiends drpwn teeenethod pfesing d0| ;nho]m tdelta—tocotrlenol to

0N S o 3-SR Bl B b
1nve1litﬁid‘n@ dir@fm ttSa RetietRl dRusiRCI Ldn%ﬂﬁ'deﬁrl tt&;b x{gl) ﬁ%}fﬂ?‘ chlamydial

inhibit re-infection of the host ce
developanent withinbe éloptr@ﬂe rin edneveliwelicrred t:mbbémemn ﬁ&nhvemxths drawn

to.a A of Bty 3B hRclmedeHa P rigiata inHghie eHeTHO St delapimpyi within
the hobd ity dh a|mcﬁr53xeféﬁecﬁelﬂ’96cﬁm@ﬁ@ﬁ1§ iR T RAULTE D 2 LWiehdor using

invention is drawn to a nethod usi ng

40 pgel/t dettotasptriennbio inkibit ghladiygial deveﬂﬂpnhmit withir the @osticen.
by chl.anydi.al EBs. In one enbodi nment

t hlélt ?n%vegtﬁﬁtdd’%eﬁlnlstha rBVERER 1% AR 9P Grethng; ofgusing delta-tocotrienol
sevelfabﬁméi toeR@heeltBe 1dvBldfihtectiBE by 8RR LY. rmtags}gfepfg? %I{fbohlﬂlent the

preferred enbodi nent the i'nventron is
1nveqfﬁgpﬁ§ draym tosa mgﬂmd@éﬂlsﬁnerd@haﬂmommmba tto 10 dimesito meduce the level
of mfe‘aﬁgma’\;; g%y%l?%%‘?’ a Mdre %re r Led ré gqu?g'nggtllon is drawn to a

method o tusing rdaltatt@bolnﬁthiob indoré EnUR) ﬂﬂles 80 W&u@@@&f 48282 nfection by
2006/ 0153 formation by 15% In a nore

/ U
C”la’ﬁ%fl EdeRIY eﬁéﬁﬁlmﬁ@mqnt/&ﬁ‘-tmmtﬁog ladawn toa method of using
JHsion
e B forgtie o FREeC L0 of ArABLBY CHB AN ¢ e
i iveamei eppbadsmelrt et inventionmist &lad/nab adifleti@dt (fusing @staltotdrienocl

el U S b B S, » o
embodBhdi® dhd)fnvb‘lﬁicﬁhgls @I&Vﬁ?ﬁ)t 4 el Jf%sh{g}l'lignh E%dog&érf&; It} Q{f 10 times to

formation fy 0% In a nore prefer
inhibit gerapegtion af shedrasieelt by chlaroydialERY. lnsi mgretpne:fetred embbdlhxent the

e PR B 61 b B g o e

infectimat lob dhefhosts celh byocidamy@aDIEBsO T hindeird ﬁrél%ﬁé@'e%[bodunent the
In a nore preferred enbodi ment the

.ormati on by 45
mvenilﬂ% éﬁq‘t&'ﬂ%m tha m%?ﬁa@\ﬁf pyng dekia- %@gtr@nompmedlb toinhikihetinfection

Ofﬁé&sﬁé@ﬂ@éﬂ&?ﬁgﬁ%ﬂ‘ formation by 50% In a nore 10
preferréd enbodi nent the invention is drawn to a

mét fend eibaditheny thedotventiendk drawi nbididethod 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

embodiment the invention is drawn to a method of using tocotrienol to inhibit inclusion
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inclusion formation by 60% In a nore preferred
enbodi nent the invention is drawn to a nethod of
waginagidzerotri enol to inhibit inclusion fornmatPONUB3006/015398
75% In a nore preferred enbodinent the invention is
drawn to a nmethod of using tocotrienol to inhibit
formdtRR1S1 ORI RHIGE bRRerkid SEB6dirhént!the BRentesTbiedirawnto 4 method of
|

nvention Is drawn to a nmethod of using Vitamn :
usingttocwicibma rre iHibit inelusien fovpakietbn 20Yen olnj awpers pigipricd embodiment
.drawn to,a nethod of [ t L l: v £ OF : :
e B T Dby 5 el EATR o  Snsb Rt b
25%,dL1a\A@ nté&e qoreﬁhlaacbnafodmémgthetmmmem adrafnrtoat metlast of using
three days, In a nore preferred enbodi ment the .
tocotriphad i Hubitnelpstom fomstign ot HUg o % B1ORfy Prederstd, praifiment the
' ' { i Rel S8R torigion by 40%.
mven 1%\5}/1 éng?llraerI}l 1!las %@\[/)\g %tf g@a{\lg ;[r%ct%%ééél %%)?{ﬁgﬁ% t ocot r?enoloni g ’
In a @bfequtieyred embbdimems thegaventin Ghilampdp a methed pf esiegtoggtrienol to
... hn circulatin Cs,..,J Ncl udi ng _neut rophi | . Do
it koB oL ook T JSTHE, RIS R b st fhesinvprtion s

drawR 6 aSHRAGE BB éing BstotibBNtd RRIbiSineKS0A fbanaioNedyE0%6.0fln 2 more
using tocotrienol t

( _ 0 reduce the chol esterol level and . .
prefeciet amtuiditherit the invieption 15 dypartei pmgthedofpringstocairiepplqio nhibit

. . 25 rendered t chl anydi.al d | I

e SR e 4 A S B S v o

meth@fl ofisiig 1@BotAERsltitotilkibit ineladion dormation|bysT¥h.0llhla mods preferred
to restrict Chlanmydia infectjo nd ro%h. Llno o .

cmbashB6H e rEvanfien i QB e PEetbahahutBE SocHstingl e PN glusion

honol to reduce Chlanydia infections in cancer
fonn%@c?n?ﬁ%%(z’ﬁ 9 WD 2006/ 116262 PCT/ US2006/ 015398 | n one

enho dherenibotimerit nthe ninverrticins isd demwm o aametiodoaf gsingsVrgmin E
tocotriepnol to ward of at hogeni.c i nfection . .
tocoghramannl, gn oI S HR}L%PDXE?? IdBaﬁvrb{o LihbfR0d of using tocotrienol

for af¥aL QR 'dﬁ%eﬁfi‘ﬁljeﬁﬁ*red@%%ﬁhﬁétﬁ tigdinbéntRdRds drabito Bosytheédof using
I n one enbodi nent the invention is drawn to a method .
tocotpienoisiongt leag dhmet days. Ing mers prefersd spphodingnt s igvention is drawn

chl.a ial infecti i e patients, and
to a?lﬁéﬁogﬁguﬁ%%ﬁ’cﬂ% rfeﬁgp%ﬁg{qrgﬁ]?ﬁ@rg?gé ' pfessur e. I'n one
emhpdhdreathotient ke Mtivention s drawm t¢ @ methetihafdusifig tedotrgenol is
tocotrienol to., reduce cardi ovasculéar. ri sﬁé{iac §3 o ctudi
effeciiys o Baas\iSnSHE/AHBYAE 38y TRRISEFEC &R AUE %5% Gutigtuding
neut{oﬁ)flilg 'n%&xog%tgg@Fﬂ%ﬁ%ﬁ?g&smﬁ@@&@%soﬁﬁﬂé ubsequent

ection
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
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 to

reduce Chlamydia infections in cancer patients.
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10 I'n one enbodi nent the invention is drawn to a
nmet hod of application of tocotrienol by aerosol
W@ pooas$6261 0 reach respiratory tract airways), BCHEIUS2006/015398
i ngestion via softgels, tablets or capsules (to reach
vascul ar-organi stic systens), topical creans, douches,
andn bod¢ embedifient the émehtigeisi drawn $0 & asSthodaethisingpocattienol to ward

liquid.drops (to .reach o ar sites). In.a preferred .
Off GHEBBPHE AN USRS, R ] b VARG Y pRtget presenting
dend@¥RR deAhhPP-1hphokytdsocot ri enol by oral ingestion via

softgels, tablets or capsul es, and topical creans,

doliz hesembedimeniothe dmventiomisgirpwe te g methashafosinggeeotrierol to resist

opndriiitic; Satral! WBelifh HeRRRpRle IRLET bha il regce the

pati@@RPldlSpredstirepne enbodi ment of the invention is drawn
to_a method of administering delta tocotrienol i

ina .
r afy@n regphodgneny the uenign g dragy to |anmsthoreqfepsingy tocotrienol to
i ) .
ced s OO TRLIch 1R ST oot R W12 PR B0, B (R8Hcty reduce
the fkOofiipbetes addgoncomitanharsabseqnaéminfeckiorersbCllivmpdiz. t he
inyention,is drawn.to nmet hod of adminj sterj.ng. delta .
t oLprs SnbpdimenEhe afpfion iy b 8 Mot 4pelicliop of tgpotrienol
by a@RRoEIFRAAI (FRRbcIP feshitRofy YRR hirRayd)Sordl AdBstloR Ba séfedelOdablets or
of tréatnent with delta tocotrienol of “adm nisteri n% )
capsyles| (Jo fasch gasculpsrorganistie systeprsaf tepicaldcreamsddavehes, and tipigons (to

reach BB S g ROBM LR SR g bGP ER s X tont s,
| nT@ anfreferied efhtiodatert the divdatibn of didwe td H\ehddOf bpplication of

drawn to a.nethod of treatnent with delta tocotrienol
tocogfenghhy Arad dngestign waispijeels.drblgisoryapsules; andytopispbereams, douches,

and ?rgét g(rj e 4 PR %Bﬁdiﬂlfentﬁg é . {é\ﬁﬁﬂﬁ i Ofralv lraaﬁg?thB@ of application

of ~ treatnment wt a tocotrieno
of tadtrienpkbyeoiah (ngestidnyvianofitdels, tdbdets opoaanids.i bf bmnerabadiment of the

. due .tq Chlarnydia.,s.cleared. 1 2006/ 116262

inveish iss308 6 o FeHod F GHOnSIHBBE SRURCOTHREIoh oAb frgm 10 to

10061% ef Gay RN PEAGTedISInBOdihRAP Y AROALIJOLs AR 1024 Hhethod of
tract infeections by using an aerosol spray at a dosage

admgisteringdelta tpegtrign} in pange frore 28rip S0 endpeti dagntin eiveore preferred

L R

rang8 i@y 58t toal $0afRgperoday? BPbAY Smbedingtay of the dnventi®d & drawn to a
enpodi nent the_ invention is drawn to a nethod of usiIRg ;
. Ina

method-gf Feapsnt path dedagiopeitigng) oft adipinisiermgdallynior wpe Jue
pref@ed @ﬁ;‘igﬁ%!meﬁp ro?%}%@tin@enﬁgﬁ 39 % An ﬁo SP hvod 6F tl%ﬁ‘é(ndﬁnlt Nwith delta
one enbodi nent t od of

e Invention is drawn to a net
tocotrsinoh of adiinistermgl dailyrfor gjg maémhs. t e moire preddriedinamimdiment of the

i B S A 3L 88 PR 123285k BB o 53k Hhering iy

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.

10
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preferred enbodi nent the invention is drawn to a
nmet hod of using tocotrienol for genital 10 tract
WO pdoeaidzens by using an aerosol spray at a dosegEUSI00&015398
applications per day. In a nore enbodinent the
invention is drawn to a nmethod of using tocotrienol
f (ilrl o%g Nohildihé@She i \Q‘:fnﬁSﬁ Ii© Afaviay td/ 81 :118hed of&lsimgOlocotrienol for
at a dosage o 4 applications per da% In one
resplratlby)ttactenfectlhms Inmu&mg aw petosol dyprasrptidodesagrehbapgy nesipg na

prefelg Sefg{ ﬂgt:argaﬁqes{q%gn go}%slll 2% %@g&&' OQnéfﬁmd oé uﬁmg tocotrienol for

respitaftirf %bﬂﬁfé@ﬁox%r W usidPan BE6S3lisprayal aliodm&f@espmb&yper day. Ina
a preferred enbodi nent the invention i.;s dra

morerepibedimertt thmnvgnm@wtdwéhw agrpethed QF BSIpR, F‘PCSFHF&PFBH Iggpiratory
tract nﬁqczxg)il?a yf? an 3 rb§01 g%rﬁ% qr'y dgsLTAE%BfM sy SpBr il

doses” per day In a
MOk Eorer @hleddigentetiib deembh 1s tdnawi hw ennetiediof usmgecetsiegol for

h f
senitigERSE IRSCLions GAFSERD SSSPREVRIE G o e gaor Per Hay. Ta
prefehﬁ& %%08@114911’ Y ﬁ‘lheﬂtﬂﬁe@ i &f a4néi!l@c§iﬁ§f Behg eRytrieddl fon genital

emnpo e tnvention is drawn to a nethod of
tract isfeciipnt b mSmJgelmcderQSol spradatcederest af 2 iapplicatipBhRer4ley. In a more

embgeRtcHe B HRTR D g Rh oF G e ool R genftl trac
mfacElBﬁ‘éC l?}fl!is%jg gResiolsthy hheddsayesi4 &pplicstud’rsemndi}o a
hod of” usi ng tocotrlenol to reduce o

" phoand ombodiment: dhg UWERHAA 15 drapetor & m%tﬁ?éaﬁf} disigg tocotrienol to

f
a0 i i i o o

ingestidR @il rHRRE péttayi i @ pidfored smbodiment the an\matlbmdi dsawu &) agnethod
tocotri eno]p to reduce _ocular infectipns an

of vsgj tRsetrioppt |t§ ff@écet dniamzaiien £ MLixc —ogg?n&}c aBBIh due t0
chlalhk@ﬂf dﬂfe‘a’lﬁn b§o tﬁ&h 4 PBReS Bt da9NIn BSiord Pyefedred @ﬁbodlment

ment the |n t|on is drawn to a nethod of usin
the ihventibn isdraivnidie mesthdd’ﬂf usmgttacqtnergé tveedpeg indlagymation of vascular-

tocotrienols . is, 1,1 00

orsei e o e AL st o ort PR OLF B g
USfNgnd REMHolInRAR thdViireatibh e dedviratd a- xgamma afalsmg tafcotrienol to
11 WD 2006/ 116262 PCT/ US2006/ 015398 rie

S, . .

reduge g@lmnﬁ@mns sl @pwcavms@@rw Shl Sesion b ¢ Sppiying liquid
| nvent dr "
o I Ay PSR e o

a mb@odOofl using ntoaotﬁemﬂ tmr eéchuce embuhnrbmﬂactmnﬁ anﬁecqnnm@hwﬁ@ rdue to
is drawn to a nethod, of. usin wher e
chlagpytiah infertiparRyeAnp n ligridtaye oot 2 Apetdatioht BeEad) i o more
RIORQE PR td B endtRUEBE g tSoottichion to reduce
pref?rré@éﬁb%&gﬁ{gbgﬁg?eng tocotrienol where the %Iel ta-to-
oculga infectiont jand cfonjupctivitis atweo| te ¢hdamydial infection by applying liquid eye
drops with 4 applications per day.
In 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

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

11
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In one enbodi nent the invention is drawn to a nethod

of using tocotrienol conprising a mxture of annatto
weximaoz6and a natural extract that is an apprP@I/iU81086/015398

spectrum In a preferred enbodi nent the invention is

drawn to a nethod of using 10 tocotrienol where nore

tocotﬁ%ﬁb éof/%)io b5e. 1105 Phdrk PRIt FedEeRbodihicat i3 mmhuon is drawn to a
-T3. In a nore preferred enbodi nent th

methmdnvfemmgmcomemlamr@ hecdobetonsamBT 18P 9 1acostplsdn dilo to 10:1.
nor.e t.h 5 C | I3 trienol
in & PRre-stsGERa S ARpEn e bl RhER W3 AefbE o thing debiricno
wherd @h@ d¥Rh-he-damal gitiad of Q@@itmemﬂm lis itferte 3:0. i $n a more preferred
t ocopherol -free, In one enbqdinent.the |nvet|€ delta-to-
embodiraent the inyvepiiem aﬁddféf‘mdgu%@ ARt ysingoiocRimsh %‘et B ¢
cotrienols are >60% and
gam mﬁgﬁ’zr o'i){sr égir)gqs %2% In a preferred enbodinent the
i Meoid embidinstmavthe tinveatinetis odtawh @san@eﬂl@dd@fr ngng| tocotrienol

where the C5 unsu Stltut d ocot r 0
cOmRYYgh S RBREAY il ALy Shethe i 16O ppropriate

spectfRhe BY &f @%f&fédoé}ﬁb@d”iﬁ@ﬁﬂ ﬂﬁninvtaﬁlﬁ)ﬂ WGfHWIDl‘ﬂO ias nedttdnof using
to a nmeth usi n tocotrienol where t

tocotriensal bahdre unntard thasc 0% efribe éowréem@owc@far%%@g gumpag3. na
morel 28 t r i, en ?W%en?wr} Sngh i 81%%%% ﬁethb@ 0? E%gg tocotrienol where

Y§on i s usi ng
morel ﬂﬁﬁtm"/ﬁ 8| thyviedotrieroleareddiiacl 0f I s mgsit pmﬁmadee:mbodlment the
t ocopherol -free with >98% taco @rl enol s,

inventiguds faemgP mal %d %@&WPFF&HP‘P Wherg 1 11950 rod% T3
| MO SO REELR hE i ShyR RO STRRn t 8 heHSA bF BEing kétoficdN where

ocotrienol where the tocotrienol
the 0% uhmb@mlneadoloeémemolwarm >60%, nﬁ@%ft&pb@ml& @ﬁchlss"/andn a preferred

e 505, HEnohen S S LFPTBL tEbf JT cRg whre, go ©

unsubQGREA tERenoEOAB H7BMN A S AMB@stifutX tdcd@ien@l@ ahd I8% tocopherols
unsubstituted tocols inhibit surface chenotactic

In abmom:lpmfeffﬂhto@ﬁl embodiraen) the| mvantmnewe dFaen doibansthor of using
ven
tocoi'lngg%l[\y eéﬁgf 0(25 H%srulgétﬁynl\%dg(gc#a 0 ex?>89‘% i\ bstituted tocotrienols

ract ere annatto
and@/(llﬂ&ﬁjph&b[st uted T3 |nh| b|t 30 surface chenotactic
bi oactive material s. re pr ef erg%?a@gnbodl ment. | wh
t hEn e embedimentsthe mvaeazy)lzeﬁo AVRE9 g H5158 ol where

88, ©esIkhslk, Hhd tocotrienol
e Ao L DRt ol A60h o081, CARREASS 18 ool

are predunbinintiuddaces atveganirae-TBc i amt: iprefemed embedimentife invention
revent t her adhesi.on t.
ooy aistindsSh Be drouiingh ot B GRUFSA i dfropperglree with
>98%%&)tﬂa{o?s af BERLERSs fepsiorEnintlyielth-Téent i on i s d r awn

a method of using tocotrienol conpri S|£
In 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 annatto C3 unsubstituted T3 inhibit

surface chemotactic bioactive materials. In a more preferred embodiment the invention is

12
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5 annatto extract where annatto C5 unsubstituted T3
i nhibit surface chenotactic bioactive materials and
w@e@eéani26t he t et her or adhesi on of circul ati ngPCT/US2006/015398
nonocytes and | eucocytes onto stationary endothelia
that cause the |oss of vasculature integrity. In a
drawﬂ“?{» & gfeﬁioﬁr o gsin? NBQsH SR teoktiRisingY Sitatto Nexitrdcid vare hrnatto C5
met hod of using Tocotrienol conprising annatto
unsutstitutal T3 vlebié sarfacst chemogictin dingstive meteaialandnpeysnt the tether or

surface enot act i c Dbi |V r.al ev
adhesjqpy0 gtrwg%}mgrmg%cgg Ozw%zl%&%gcﬁtg gﬁé |ﬁg{1&n%#88y esaglh dﬁln 4 r.m.)re
prefelr8Y 6RBYdiRfenP e Anddntibh @ afawn tenchotthed iof usingtioadtiem] theprising
| oss of vasculature integrity, and g{&eve t Cro-

. d )
annatfmexteact e penatlg; G2 agubstiiiid Tt ARHBY SPERGsFemq tg bioactive
materﬁ%% E%cg E%}/gﬁtrtﬁgt ol A RNiorf BEcitdAYRRE! RShdctes Bhd Wuch&ytés onto

usi ng ocotri eno conpri si ng anhatto extract
stationhgT endattiedih tthatCeausel ke bt i df vascld@i@rd itedsity. OBM anere preferred

preveni pathql ogi cal events selected fromthe aro 1
embodgpent the F’FB’CB'F(.’I&%% Sa m\e;gg) c%ﬁ‘ést“}% P%WPQI ot g Znnatto
extra%&%/\gﬁéﬁa A5 QRsubRHNEAXTH AHID s@fite PhbRbEel blobtivymaterials

el'evation. I'n one enbodi ment the invention is .
and pie@nhthedethene ddbhdsiof of sireujatingoperdcyies andiicacytesgnto stationary

ocotrienol i,s conmbi.ned wi ) tyrl . a .
endofs 68 Y 5, 5 L B RS AT SSERY i anc macr
vasculR! NiGshs€ aHg iafrésolpdsis. eBoh mide @réfoged embbdinemolthd mvention is

combined with other 20 nutrients, and the tocotrienol
drawp dat ajnthost PR WInSgloeatricndl comprising, AanatiospFack gvhere anvatto C3
0dL FBNL <t . ti .
unsufERAGH TR CRMRE ek Dalbbtal @ GuTZEARd Tom the eroup
consistig of ohgnetaxs; efsbomstictiphyhypetengllstion rgfycanisietion and oxidized
pol i,cosanql S,. Flant ethine, red yeast rice (Monascus),
LDL &xvipHBY: elg@tofc, gugul 1ipids, chitosan, soy protein

gelngone Qi RBneRNte RRlettioP ARIrh @8 %o aNHEhed ¥6 8difs tocob®ol where

0, carnitine, magnesium chron um potassium . .
the tocitmiinolrjs dntsned,wok iother nfririsatss Iniangrefemst embrgingestt ity @vention

.ot s, ingcluding.beta-gl - ( .

s RS o AR U AR Tk R BR  witn other
nutriekty SHdi 188 tdctiinalioitsing gembliogerafiolu sinng neee preférred embodiment
geraniols and tocotrienols and it increases .the d% 4
the inontionisodprnriegarctbed af psiag iocativask Whste dheunigtds selected from

the %@%? ngsg%gx/gg%é}&ggg?ﬂisgo za n%lg,d Sl Dsanbls, Won#H0RE 1rb83REst rice

n one enbodi nent, the invention’is

(Momhisens), dat reh hgatliof supl Aipidspcbitesasnedy pomteiai (gigagoligo- and poly-

eranyl gerapni ol s that.anabolically.increases the . .

peptidit SEETBEIEL CRSUIS: STRIHES PRSI ABIT POl iy ealoium, D

tyrosH, #BER!(RsSluBRIAHISBRHRY 9P, HolingbetspiRats) B (DHAS and
conversely CoQ10
EPAs, ALAs), and lecithin.

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

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

isoprenoid pool and distal products.
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catabolically increases the endogenous de novo
synthesis of geranyl geraniols via CoQ 10 5

whedaAoesdat i on. I n one enbodi ment, the inventPONMUSR06/015398
drawn to a nethod of supplenentation, conprising the
adm nistering of a tocotrienol or a tocotrienol and
gefmrope gmbaa%‘m@ht ﬁnndinvcmmm inglrgian aoy diethadndfiamsihg tocotrienol

bl i ndness . 10 I chiptiaon of. the Preferrsred
contisi TR bR et S Ry S SAe e okt dp EPyo gynthesis
of CbQeOWfa @%ﬂyl g¥iasios dibyeation/pichyRf6h of §i@8tRIiA&nd conversely CoQ10
del ta-tocotrienol and gamma-tocotrienol, and where the
cataplicely fnsrepserithe cadogsnews de Bt Hinthesis ofjgsrapyh ganigls via CoQ 10
In a preferred enbodi nent the method
beta]o%?ﬁla#f)sters an tocotrienol, where the tocotrienol
com amasexﬂbaddmentp ah¢ rinemdibn ais ddrg@nmis- b owethod estosyppésieentation,

he .del t t ft t I
comRns;}gg ]g)e 9 nﬁnste?r%,pggo% ,t%c ,%F I@Stoggﬁlsg@?q{;@hgqu igeramol and
redub B Q0 AT M ELE Blidih gsocot rienol, where the

ut o%ot rienol contains gel ta- tocotrienol and
gamma-tocotri enoI and where the delta-to-gamma ratio
10:1. In a nore preferred

Detaglﬁ%g%wt r'ltogt r%?ﬁgéagomﬁoﬂf@?%rs an tocotrienol,

Whet @ne teh&)oﬂﬁﬁéﬂt rthe MdthéP BdirGerd &l tatobRA6L, IR lthRsbotrienol
gamma-tocotrienol, and where the delta-to-. 20 ganma

contfigh dgltasfocptsisapk fichsiampdocptEenoh apd1wherg the dglizeto-gamma ratio of
rge nt sher

tocoﬂ{)e?é r1s eﬁ %@T?\Aﬁggg tH{e lae%rg% ?ger%t?o %taﬁlgsrﬁetﬁgd administers an

toco’dmlnbh Whm@tthe totricaokd cgann® deltparbirieaobhnd gmdmaheccﬂnenol and
Ita-to-ganma.ratjio of. tocotrjenols is

Whe{?ng Co HEBiOREHTNS, TRES 108 LOSRIHFPRALS 11852 te oot r Iné,a,oqnore preferred
emb¥¥igleft tHeemB@bA Adm@fist 'd?lgtocét%‘éaélr R th'esto@otgbﬁ%tl Woftafths delta-

an annatto extract an a natur ext ract wher e
tocotriegohand mmazacdma@ol;tfmdd\aheie thed déltaiol gawehas ragfo of tocotnenols is

1t her ol s refer nbod met ho
1:1038 368 E pbre b preR LR B hAE Btriger Bh KyDmiggol, where
the foosigithidl &d@tainsSdetatfoedttéd] Gind %ranﬁ\lﬁb(lﬂfcb@len@( fah@6&¥hedd theadelta-to-
natural extract, and where the standardi zed | evel of

gammacraﬁﬁ &f dpeotyignols 0855 tord:A. Im@rréoqﬁr@ﬁ@meéopn@w@aaerﬁethe method
erg%hl%g H(}ln I\AﬁltBFE]r theBob GHERL 1I &'ﬁ%l%s &Q?ar—%c&t?xgnﬁeéﬁogammw
I's"a mxture of an annatto

usi ng
toco‘afieho]a and whekeahmdﬁltalﬁta# gamiid @b of evdirishelsds 1:he 30
ndard| eveI f toco herols is. <
G Smbefimst hieth REP fopaTiRprlo serertha sgshod of using
tocoi?@bl%%%ﬁ&&é 198 anﬂﬂfﬂ @}kt?dc? Eﬁd & nhRFAldktElOhnd %@Feethe mixture
t he net hod using tocotrienol is a mxtufe o

has giandardiged eboWr dyelsanfl tecophetotsal Inert praferred aemibodiment tiee method
adlmnﬁs"ilé]rg %rtg : 1enoll ev}?ere %:fte 1%1&%08 g? 1r1§)m§ tdc%tfenoills a nnxr%ute of an annatto

extract and a natural extract, and where the standardized level of tocopherols is < 50%. In a
more preferred embodiment the method administers a tocotrienol, where the method of
using tocotrienol is a mixture of an annatto extract and a natural extract, and where the

standardized level of tocopherols is < 20%. In a more preferred embodiment the method
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nore preferred enbodi nent the nethod adm nisters a
tocotrienol, where the nethod of using tocotrienol is
w@20mexiazse of an annatto extract and a nat ur al PERUSBOE/015398
and where the 5 standardi zed | evel of tocopherols is

< 1% In nore preferred enbodi nent the nethod

admirfid&s '&' ot fiendl, WRGEkHd RBMLE of WAL CodoferdRisu Alixtext dfa@tannatto
I's selected fromthe group consisting of a vegetable

extracd izhd ehatural extnacamndpiahm t}@mmid@ndpgedég@b of tpgepherels iy < 10%. Ina

more E(egfgm:épp@og\ﬂqgg d rre 3%4}%3% 1 Wg%e n%é(trffétﬁod of

usmg QQ(EUtHB{dl 3t 8 mRAGE 0fEh dn!ﬁat@o Bkt?zf& Rhad sdratexint, dddewhere the
adm nisters a 10 m xture of annatto extract

standadntea lem:ﬂ wfaocepheraie iy <akfé. Amrmeoreprafessdsespbadigent the method

t.ocotri enal s ar ta-T3.,and ga -T3. - |
S P T L e R e S
avegaableréﬂa;ftr@e Bidn Btin, BRdbaryn@ll Bld IRdiiresed., and nore
han 50% of the tocotrienols are delta-T3. In t
pﬂefom: embodimsotit msthodtadministerotimad e anaatio %Bct?ﬁcwwf gnatural

o B PO A5 BBt e s

mixtud€ 6T fhrktte legtradt anb &%aﬁ&alta’m*abts tnd uttomalthan SOV ofthe tacotmandls are

delta Tarpl G- Bh T 00iMoR PIIGTHGETPRREHH Jh PBAD A0S igers a
mlxtu?r% tgﬁ/%%\ﬂﬁ RRGAG!8d al ditital r%&l%cﬁo b&d ﬁfo&@ﬂwﬁ 9oL ML itbRAicls are

nisters an >80% C5 unsubsti tuted
delta-tfécm i ieost refered @B%cxinnw Hbe ohethod administersigortivipiet ofaannatto

od ad sters annatto.extract and the nethod
extxagfan 26‘3‘6%‘?@&‘ ?}c?ﬁdr b°‘rjf8‘F pﬁg O?SISSpher ol -free with >98%
t Qf Ak BEWdfne WmeAedtddniniclets Al ©60%" €8 embubttuted tocotrlenols
delta-T3 and gamma-T3. In a nore preferred enbodi nen

and €} rtecdpberolsadni mprsfesresl embediment a rasthed @dmiigferssan S10% 3

t free t
st G550 RO St 0 RO ILF P gtifed cn embodiment o
meth6H@HINIRG, a@>BB%CRumdbstitited amtrmnomnd RSUbwtopheras!

tocols inhibhit surface 5.chenptactic biopactiv

R eeagmbodiment aanet cgpf administers Ao meHR X gcﬁ@qcﬁgwg method of
usmgaqg&qgf : Io?Lfseggcoggéml‘ LIRSHORitht 4oed LOSRHSoIhehR® fob&ritRols are

unsu cols are CS unsubstituted T3 and the
predo@Snamtiyu deltd-THt and E@nmaﬁh" %hiln sunéraceretimsdotmbaediment the method

bi oacti ve materi .a erre [
admipis Ao SRTIC Cor et e AR eRIT e Ao e WpEfendfs and
toco&lgﬁl@emﬁéﬂ@t@ﬁa_mocol s are C5 unsubstituted T3
the C5 unsubstituted T3 inhibit surface

c H@rfmﬁ @thdnm@lt pimaetbed sdminstess pr CS vasebshuedipeols fghibit surface

o507 iR B 08, B A R s s

C35 unsubstituted tocols, where the C5 unsubstituted tocols are C5 unsubstituted T3 and the

C5 unsubstituted T3 inhibit surface 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

bioactive materials and prevent the tether or adhesion of circulating monocytes and
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| eucocytes onto stationary endothelia. In a nore

preferred enbodi nent a nmethod adm nisters an C5
wae@ahsd26t ut ed t ocol s, where the C5 unsubstit uP€mUS2006/015398

tocols are C5 unsubstituted T3 and the C5

unsubstituted T3 inhibit surface chenotactic bioactive
leucomttesr ioates statidngy e erddthdliae hethefororprefthedi embediment a method

ci.rcul ati nonocytes ang | eycocytes onto 5 stationary
a5 B |G HRIOCHIGE oHR| BUGothe, 230 dpabgBiod toools re C3
unsubSBRA 13- add 1R O enibelifldacd 3 ﬁﬂfﬂﬁf'ssﬁﬁé%e @h@f?ﬁ%&& bioactive

adm ni sters an C5 unsubstituted toco ere
matagias sk preveng the tethen bs adiresiog®f s ukting menecytdBamhidutdegtes onto

. unsybsti.tuted T3 i,nhibit .surface chenotactic
Stan%%ﬁgépetnﬁ% el}ﬁa AP ity ioﬁ? eYﬂSC‘ﬂﬁ‘@ret é‘ltﬁ@tyolf[“ AdMeY prpferred
embedinht § wlefddn@inTRIRREY 41265 aMGubstifHEPRESBSWRGE She C5 unsubstituted

stationary endothelia that cause the | oss of

tocols a5e (foatmsubstitiied gkl agd thengS nmsphssitused Tdi inhibit samfce chemotactic

. r Q- u ' , t clergsis.. ln_a
oo ARG ALSEEE 1o of OREIAELT bl s and
leucanysasberito tstatiahatyo endahelishthae chiive 8 loBs WD Shabduldte@ integrity, and

%}ﬁcol.s are, CS unsubsfit ted T3 and, the C5 .
ProvefistiLeT ARd dBroTe vRSTHIan discsiss 4nd athwpirbiratisi B a more preferred

emb&difRAL & ¥RUFA LinliARrLANCRaVER LR ﬁ?«!}l&%{ﬁé}l& 1/ €8\ Rsubstituted
sel ected fromthe group consisting o chenot axi's,
tocoly 5@ ESnunsubstitined, Thgpd theo@f uinagbstityted T ciohibiteduiface ahemotactic

. j_di LDL ,by Vi H el evatjon., I n one .
bioaHis it 2 Héﬁvﬁaﬁpa&é‘ﬁw%t féﬁgfsa*ﬁieaﬁﬂaﬁ% 15 royp consigting of
chentdiexignnabdodsteitis@ iy _etc%a%ﬂ&ﬁ&i‘ %ﬂycmfdaueﬁ 88 oRiHiZddeNbE.- by via

In a preferred enbodi nent a nethod adm nisters an
HDLglewatip extract and the annatto extract is conbined
W t i - 1 xtrac
o Aol S ARG MG, o B e g e
is comishet méill ethtoditrients. & 20prefifRdensshdinés! £ et administers an
nn%&t% e téacts and where the nutrient is selected
Annagy G émér" R AL ONSIIRET Hgeommoiptl vl rathes| mitries Aad ghe annatto
extraP lcbama et Strief NARE géxrelﬁ:fl_ %&gnﬁﬁ? aﬁlt a' bR pRIARC El?)oodhnent a
oat bran, garlic, gugul 1iprds, chitosan, “soy protern
methpgd agminigieisge- anmatio estryctp et Wles, the myttient ysedeesdd, from the group
rnitine, nmagnesiu chrom um potassi um
consisER b, pEARElD S Bots craligpions i B HBing ey et g @Mlonascus),
t brpegarlich | Mighidae tohitedac -03S Q;—JAgn g .
ST %ﬁl%csﬂ) e t ?2?)?3%?% Mgy Snd Jy-peptides,
hydrolusatiesy Qe Gyi carnitine, snagnesinm, sheominme potestium, caloiuni, ddyrosine,
(o j . 0 roup ,C i Sti
e i 0, e ARIGE RSN St PR s
ALAsgy auid lecithin. Isamttier endbodiieon: a eivteed adminitds &M @nltto extract and a

vitamns includjn niacin. In one enbodi nent, a
ntrigpt Aoy e iR s, Slstedg P POV APBYYingref banaba extract (e.g,
corosoflé @@iﬂ%rlﬁioljcf 5885 (aﬁﬂig%géi@fb?ﬁﬁ@)? tﬁgfd#étﬁﬁlbgﬂg gfr%r]% szgt?llﬁns ih@luding

. .anore pre erred e I ment, ers an
macin.

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

C-5 unsubstituted tocotrienols. In a more preferred embodiment, the method administers an
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16 WD 2006/ 116262 PCT/ US2006/ 015398 ger anyl
geraniols, tocopherol-free G5 unsubstituted
wo owetité2zénol s, and i nactive and/or active i ngPe€USINGE015398
In one enbodi nent, a nmethod of using tocotrienol
cont ai ni ng geranyl geraniols treats a disease of the
geranfilegerAi6ls sipsépherolfreedC-p nefubstietkdeobatdemds tapd ikestine ansbder active
of using 5 tocotrienol containing geranyl geraniols
mgfe‘ilfi@&ts a di sease of the nervous system where the

g 'Ir? g)ﬁllé ge Eﬁérﬁ ch %‘P'etﬁécp Eﬁ" hﬁlﬁg qb&Y R fb‘éhﬁﬁmﬁ@ gdranyl geraniols

ner's, ki nson's, Fam |
treats[@/dmeﬁtsa rufrtha,neM)ss uymmsbi ersefered &ﬁ@ommtb? method of using
Soms enbodi ne

tOCOt%%%’g & S %GF%':HB %egist%%lgn n‘ger e par agétg&fﬁ)h@m the

dlseaﬁk QWfect2 fbm AerBbP Bordisting @8 chidgicaAlzheiher's i Rankibyon's, Familial
Chl ammydi a, conprising admnistering a Vitamn E
Dysautonesii Masgar SféeraSIﬁ;emﬁMuﬁcﬁ anAE@PBY. treatnent. 2. The

hod ar 3
gn%F ngl% opmerll“ 5?&1'3@?’?53 élli)gn C# ?ltélg%r\glﬁﬂl ghtférghéesto the
numbefddaiaapsiphs blowlhe net hod of par agraph 1, where the
treat msnt %Eyegggg%ﬁéh devg ?c%’r%%l ce [ . iné?adﬁx\frﬁlst%ringa
Vltal'glgi‘/ r@&ﬁ‘oﬂx ?Fnaﬂlﬁaltlﬁ ﬁ@éd@‘_ﬁeaﬂhé{tum s the

oprrent cycle and infection of Chlannydi a.
5.2. Thtee mrethbd df pe[ragrapla @JWG the tfeatmens inkibitgthe gpyféopmental cell

st er ranyl geraniol. 6. The nethod of
CYCICF?QHI’Q#’ Cﬁ%(ﬂ@% % he nmanmal has a condition sel ected
frp ”T}ieﬂﬁethg@ ofpRHEa R NSRdrb fig: tedatbm\padvedts the developmental cell

intracel lular cal cium increased caveol ae expression,
cyclei andrinfgeiéah ofGeepfigt ri ction, hypertension and primary

puj nphal ¥ Aty dutal cell
V\,hAér ?lﬁlehglx {grérgg@b?ococ lrre})—ﬁrfbt‘it};é‘gl[ﬁ&l &ngt?ﬂed ?%?nm malee
cycld 41 igfeotigh 00Lsydiag of a natural tocopher ol , a

gz n: Eg l;ngﬂ‘tpg @g Pgrgéﬁ%gh %tgrué%}sﬁrﬁé) ?erlﬁlg raagafa%hgeramol

' abfM0yhér tRmb M haPd céhdition selected from the
t o%\éb?r%@ﬁ%{aﬁ 0&‘8&@%{ met hod of paragr a?)h 8, where the

group sousistingof tlevated mmwellulsr @ém@m ingrepsagiaverdae gpsession, increased
consi st of al bet a 1 snet hyl ,
Vasomﬂﬁﬁ %gg@?lﬁwm nféld PFF??‘%E Hﬁg? ‘%?SIE*%%S% %ﬁh 7, where
t he TRERRNPA phidgrphils ahEk tﬁé Vitain@rB pdveckomanol is selected from
the group consisting of a natural tocopherol, a synthetic tocopherol, a natural tocotrienol

and a synthetic tocotrienol.

8. 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, where the isomer of tocopherol is selected from
the group consisting of alpha, beta, gamma, delta, desmethyl, and didesmethyl.
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11. The method of paragraph 10, where the isoner of
tocopherol is selected from 30 the group consisting

wo@booalipizez beta, gamma, delta, desnethyl, and PCT/US2006/015398
di desnmet hyl . 17 WO 2006/ 116262 PCT/ US2006/ 015398 12.

The net hod of paragraph 1, where the Chl arrydi ais
sellzcti@ héhod bh Paﬁ@r‘aﬁﬂ 1€ Wl‘l%fesﬁlb rlgzl 1?%196&% from the group

trachoi nati s, arrydl a suis, a mmur | dar ut n,

consgghing mydi dﬁﬁfﬂl"ﬁdlﬁndmdloiﬂﬂé% @ﬂ%lwldl oy, | & 1¢&nydlacm,zurzdarum

oD TR AR gy AT SO, ChlbSg, pecor,

c;zzcmadzopwga weo;rmdcxzzbmpamp@r@@hs JandMﬁ&r@vdz%ﬁzsz@zOkz@' enol
t he growt h and |nh|b|ts Chl anydi a maturation

ib% method ob perageph s W aeéh%mawn@@amthe growth and inhibits
Chld%@%ze %atﬁ&nbhs of Weﬁ&gﬁ%mﬁ%’ie@ nrﬂtod &N&h 1%4 g;r%gntmg its

net hod par agr ap ere t tocotri n red
progmarlamndxveimmr on of a white bl ood ceII 10 15.

ceFb bt ERaRgHERY. WS tocnlyo! Fobtes chlmaal infection

of a Whh®Blvbea sell | yrrphocyt es, easinophils, and basophils.
16, The net hod of paragraph 7, vvhere the tocotrienol

| obier 3he menthed ef paragraph Mr p\erhem dhewhite oblbng selersgd Fomsthe group

cons o g ks LSRR e o

ath ni Bhee manlg)d af) _parag'ﬁap&lgenkv}kféa‘thd escotrie@ibP lowers choleﬁterol in

chol e rol net hod of paragraph 17, where
hypeécérg]rﬁs %‘P“’r@é‘?’i’tﬁ& ’é’h&%}h@éﬁ@%ilmfegﬂo%el ected fromthe

gr FPPA%%% bf B‘éatﬁf Ebﬂl 8(’ &@}Jzﬂ"@&?ﬁrﬁsmﬁ administering an,

yphenol i c, 0X avone
agengﬁhetfr@rsmm Cbolybztamhl a poI i cosanol a B vitamn, CoQ

ot STRE Bl ot Dkt B er oo
selectQl Shym PQ! lolp orklih@sMa Hufifd oY SRTvEAGE: a2Blyhenclic, a

mneral. 19. nmet hod of paragraph 1
Polywr%@pri&lat?ﬁdi&ron% asplpaicstergl, far@wzamé aypaigosamodres Bstitangn,of0Q10,

o oL Al 4 MRS AR, BT B S SR e .o

soy bteirhe clfitdsan] aredyeadt oicocihdaiminaall. i s sel ected fromthe
g of aerosol

gr u cons (31 oral ingestion, 25
la%tbe 8§Pﬂfﬁ%ﬂ>}b b Wmﬁ@@o@vep@d ipgelectpibfrom the group
cons@iﬁié‘kﬁ%ﬂ?&s 02 oABTY dngi gagfn?éiﬂi‘»@'leﬁ&?ﬁa&&ea dose of

tocotrienol between
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,
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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ng and 1000 ng per day. 22. The nmethod of 21,

conprising adm nistering a dose of tocotrienol between
wQ@0osimp2end 500 ng per day. 18 WO 2006/ 116262 PCT/US2006/015398

PCT/ US2006/ 015398 23. The net hod of 22, conprising

adm ni stering a dose of tocotrienal between 50

! . . and
1503 nhgemethied of 22 comprising sdmanisiering pidese aihtocRirieBsh tsween 50
b | ai nydj.a, conprising adm nistering a conbination
mga&%lgﬂt%%g%ﬁaghol and at | east one agent selected from
t he4 grouetleansf stdting =f infectibn Y abAlamydiabtahpréisienadiministering a
pol yphenolic, .a ola/met hoxyl at ed fl av ?e, pl ant -
combingtign ot & tesofriensbpnd & ge pie aueS scledieiio BeBroupgeyiging of
N 20 i@ b Ypdhah | £ Holy | Glavane, W'$PMnt sterol,
staﬁ?xr &y gd;hdlcl s%l%(gﬂe P(I)lgcé £ Polyhhdtho:gfiitd Favéne, Sgﬂﬁn sterol, a

r, a‘solubl'e fiber, a soy _
oryzanol, @i pnlicasanbl, taoB aitamdn,r@eQ s astomsgae? fatymabid arlenidhial garlic, a

ot TR 83 PRBIRobTh S5 RSP oot

andRGhiewi hoxyl atyed fl avone and at | east one agent
selected fromthe group consisting of a tocotrienol,
a 8fatA methobpbireatingras mfectiop dlyypHerinc comprising administering a

I t BOX I
conf TR BE S N ol i o R goup
confﬁ'sﬂki)ﬁg oﬁah@@ditﬁitl}dll,, 'cfl g%hh,l 8 bicflagugoitl, 4 ipplyghenadic, Brwdyméthexylated
i ber, a so e fiber, a so rotein, a _chitosan, a
flavoae) 3/ Blast spoba ORYRA Wﬁlé%%/r}o »_1%&32%‘?3‘@2%&9&6@’ @ oimega 3 fatty
. r . . X c e , 1 | .

ocic, 4 TRLIR CARUETY ikt TRRR pELREIE)CHRGSE soRBERbe: By protein, a
chitosana¥ rahyehst riceeatd am@iekam/ di a- associ at ed di sease

selected framthe.gr consi sti.n f cardiovascular . .. .

i SBadb MeRAY At oD ik 305 e Giogases, copfising piministering
a hypbRhioldstdrBRHES Sodnb fd AMABILD Br afiah GX taktlYChlbADGiaidstRtbted disease

di sease, a genital tract infection, arthritis,

selepted dicap breamoumeansisting of eydievasenlar disatss: Bypertpaiign, ptheresclerosis,
ar j I r .
e
infebiiei!, atthdiis; predidbesanetabdlizdyaiivaie, dialetesglycystidovarian syndrome
nultiple sclerosis, 27. The nethod of Paragraph 26, i al
(PCHRr & TeRRGOERS) BEHHPBI BRI D (OGUAT TRISEReT) & pgprologica
: ; . :wWhere tocotrienol
dlselg{%%l %H?lsrﬁi?ligtq(?gecza%ﬂ% a@gfc’t:lgfyc}c%rzr(]mg{\QS [ Ca21, and
cavdol Jheempthod sobRaragraght 2fer where rthd vypecholesterolemic agent is a

vasoconstriction and pri mar
tocotneno?. P y

28. The method of Paragraph 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 to potentiate an antigen-presenting dendritic cell and improve

immunity against Chlamydia.
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pul nonary hypertension (PPH), and therefore inhibits
chl anydi al infection associated with hypertension.
WQ@06A1661 hod to i nprove imunity to Chl anmydi aPCT/US2006/015398

conprising admnistering a tocotrienol to a manmal to

potentiate an antigen-presenting dendritic cell and

| ARr oe Shhaéahyed, @omblisi administering a

o001 13 Bt d BTHIGY sRaaLath, Sradtath Somkistl adm bl ¢ °
tocotyienolte s mammdl @ peioutiate asoARSCERDRgCRES Aenkrisie ¢r)l and mhibit

tocotrienol to a mammal to potentiate an
progrgqg{qndgﬁcﬁp%egen“ ng dendritic cell and inhibit

progression of a cancer. 5 Gther Enbodinments It is to
be understood that while the invention has been
Otherdérsbedimettsi n conj unction wth the detailed

dﬁf éﬁplsdé ?%d%{lﬁ ?Iag WHS ntéé) 'ixﬁv%tﬂhpﬁ hi€ 86 BdskeAbed f conjunction

te a Imt the scope of the
with the\Reiileddesonption theseafpthie fetgoing tdescriptiop as ttendaé to illustrate and
appended cl a

o GEBGRSEE IR EST Sra e, KRS 5 APRAEe e s
For e&{ﬂﬁgl]e X%P %@ébd%gﬁﬁcrmﬁ rél8ted fP hinfsh telss ehficusfaspeots of the

g., , avians, fish,
mvemlbnﬂh@hEalﬂs be a@ph@ﬂ)toe@tlls from wtlfes animals fag s naRmARiaviaps, fish,

crusté%ﬁr O%rglg Slfgg‘{egc?cdl ’Efi/ al ' T ngﬁ I?x?ak aﬂj%e ?@% {)@%ﬁé ﬂg&rdgf?&ﬁons to the

descibdthBhbAE GROPS ﬁ@éts dd@@ntﬁgﬁsl atd Agdefications arkSwifindghe scope of
Description O The Several Views Of The Drawi ng Figure
the fallawingigleinas. es t he Chl anydi al Devel opmental Cycle. In

step (1), elenmentary bodies (EBs) infect host cells
by a process simlar to receptor-nedi ated endocytosi s,
BriefdDécriptisOAThas enatral-Viewe Of thhe Crawmgceal | ed an i ncl usi on

' i hilbeiae o Chigy o Peyroanedlcidendy S spmentary
bOdl%n@B%g meéfhﬁ)sf‘ Balsedisa tp?ocfeghesﬁglaﬁ kd eeceptot-hRdfa@dd endocytosis, and

he 1 nclusion enlarges, the RBs transform
formbaghcuote-1i8s sta®fyre anled he inalyseamué) ol kevBRs thamy fjans{gmsinto non-

t.h d f
e FPbltn it Dbl 6 Vol S5 bRy SeBRa AR RN EPhIAR o the
side bf ih@%n 2-e3)! he Mﬂ@mﬂ fﬁﬂargésg tHeERs tadsf@hr backuto EBsf(3), and the
|ta Tocotri enol ta tocotrienol E%éa Vita

inclusiomssaiaain biscsteineliahol b Herbinsectops EBS R R ghfd e-infect

a@8 o d typical for all Vitam n E conpounds), and
Smoég élgger‘%ll d tail (farnesyl tail). The

Figure 2 illustrates the Molecular and Chemical Structure of Delta Tocotrienol.
Delta tocotrienol is a Vitamin E compound with a chromanol nucleus (site of antioxidant
activity, typical for all Vitamin E compounds), and an isoprenoid tail (farnesyl tail). The
farnesylated tail downregulates the rate-limiting cholesterol biosynthesis enzyme, 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase (Parker er al., 1993). This
cholesterol inhibition by delta tocotrienol is unique to farnesylated Vitamin E compounds.
Among the known isomers of tocotrienol are alpha, beta, gamma, and delta tocotrienol.

The potency of cholesterol inhibition by these isomers is delta>gamma>beta>alpha

20



10

15

20

25

farnesylated tail downregulates the rate-limting
chol esterol biosynthesis enzyne, 3-

why@eaxeeB- net hyl gl utaryl coenzyme A ( HMG CoA) PCT/US2006/015398
reduct ase (Parker et al., 1993). This chol esterol

I nhi bition bY delta tocotrienol is unique to
tocotrignalke sépparentlyvidesmgthylfoedHipraln 8. morarashye, taspedigibyvin the absence

[ IS t QC p t n
of adg“%@lt 8%’ 0 rlgte% oﬁsgi%ﬁéﬁgg H@/ (p?ee 2?2%%@ fbcotrienol is
monbﬂxbtli?ldt&cbﬂt pysitidre 8eofl the rmnzenesm@lrhaag@ﬁnﬁkbleaambaﬁated and

2006/ 116262 PCT/ US2006/ 015398 tocotri eno
thef‘?fﬁﬁ? eAOsyPoteRt dsemen pf thedew Gomunen tocgrignoksogpgungsdan, 2005).

eSP &b lidudifatds N, 9@5&9 ‘iﬁe%@& n%u?@'iﬁ%iog%@@elﬂttreg%doﬁnh delta

enzene ring tT1 enol
tocotrmoh(a‘t(]@([ atagmﬁaaucm)s i Mioose Maafophipes {EFiAdne Clells)gwere pretreated

o e g of M it e i
C. tRRNDARASVKT 2HARS. - Aﬁrfwgﬂ{d ake iﬂcidé?;ns calESis were V\\A{l%whed and

Chl anydi a-1n ecte nouse rmcro phage ce treate
digitdBy dacumm@ﬂ niienalZe{s4 ASX rhQ Mdta Canfazal) Systdmgta magnification of

J774A. 1 | d h 30
4003 TR OB sk 01 st i3 b St ol
f Fighr0 iR CREALAE I mduse WRRAIR b LWith delea

ours. Arrows indicate [nclusions
tocotneambo%?aﬂiﬁ magingficatibh)y d¥bileremosd peinhdo acgieserativBM @0 Note

Meta Co f t [ I f 10 400X.
num g ST PR B O OB eIl 10RioEeF AT Y one
( SF?éu?e snahaak&sia c?fanenﬁg&y "C%Zcf}n)}dnlz Hﬁéét@d fiman B-lymphooytes

[ anydi a- 1 nfected nmbuse crophage cells treated
treatd@lmﬂl delésc tocopirienoll. (—I@aﬁx Mjgnphocgm {(Jon) cellywiere teeatedvimith a 30

el Bonce B ELAT, Sy SFBERPT, 5, iy dOF T otRe drighed with C.

nacMatstSVKr for224-7h URluFat Qﬁuﬂdn‘éﬂuﬁﬂé&&ﬂ?td‘h‘lm ia-positive cells were
di a-i nfected human B-|ynphocytes 15 treated

deteotﬁdhy@@mcaftqm@mH enol . Human B-|ynphocyte (JY) cells

nol /. [ . I
vl S upLen SPGB 2A- iRt bood
celld maByemibidemVifatieats &ﬁhl&ltﬁl%tfomeﬂomlﬁlﬂélhéﬁémpewfy coats of
Chl anydi a-positive cells were detected by f

hypf‘él}Pléﬁ@tOrliﬁtlemiS g’{ﬁf% irgmppestangdy pad forcaslk ﬁm@ﬂeaﬂtﬂuots of 10,000 cells

wer@éﬁ?f% | n ggh‘lé}c fggl?hd ﬁz%t{%ﬁaﬁ{i’%%' StuSplké{n%Hg’[lOl% Kith delta-
tocoti@inbh st sirm&mr 1neﬂne| leﬁlmpéle and taadatpiot oBuf ]ﬁmedqadiemmfpanant after 2

nts wer

monfl§8 deleiseethciol SapRiedielen (OHOMEAm < shivbinibe uBlnpel

A ¢ ?tlllﬁ’é‘tra?es@ﬁl@fnﬁ/&’z@llﬂﬁmeﬂ RtanERhmRfalPun@ cells treated with
suppl ementation with delta- tocotrienol i's shown in

delts togotrighel iﬁéﬁéﬂ magiticationdt phuman wammarny pembi péllie(AMX2-28) were
infedt c} Cﬁamydza %or 72 hours and treated with a 15 pmol/L concentration of delta

tocotrienol (Figure 7A). Controls were left untreated (Figure 7B).
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nont hs of delta-tocotrienol supplenentation (100
ng/ day) is shown in the right panel. 25 Figure 7
WO bdoagia2at es Chl anmydi a-i nfected human mamrary PONDE2006/015398
cells treated with delta tocotrienol (630X
magni fi cation). Human mammary tunor cells (TMX2-28)

Detayied Besd 1@ﬁtﬁd[ﬁ@l[h{;bn%har‘rydl a for 72 hours and treated
with a 15 nol/L concentration of delta tocotrienol

( Fi'beiAevelopmentd eyels of Chérrydiecansistst ofahe edfeqtioug e nﬁﬂabohcauy

e SRS 490, 5T TROAE AL, Rty v b

non-pifecHobaretigdiate iy SRBY,swisith tdpticated RethinaHs celPBild differentiates back
t abol i <ial I i nact|ve el enent ar% body (EB) that will
to EB§priqrip geleaspifroghitheyniegtad celhEFigse dbol i cal Iy active, but

o opa ey ol o LB s

infeopou&a agants, rin¢ledisg Virusen sk irtntdbfiadpasdites, [ﬁelguroancl]to enter host

M- crobes usu rmal host cel |l endocytic path
cells i (¥ @5TRe O 1488, R st Gugns g &f Cfigbdiaiinty host clls are
propNsleﬂUSEmes%nihchféférﬂl@eﬂ)a{sh’e{g%fhkﬁa&ﬁr%bltaés %@rlﬁcef iR Qnd/or other
enter host cells via caveolae or ra

pathigstsh abinegranly ghe ﬁ%fcm o@bear@maaxs rigfctiovsnansl tlneii‘;B aeB0G nm is
abou@ﬁ ?oldq PORE eiet] e %gﬁeoll rélcolgtcﬂar h&gﬂg 38@ N k% §epms unlikely that

I'a CaVI

Chlamaﬂzhvwmﬂd efiien daestcn’elly vidthedeBmbeHaRisas. @Wzl@ﬁzﬁ&’zﬁ'eﬁnﬁfﬁnto host cells
ugf ectious and the EB at 300 nmis about” 3-fol
and subseqwent; wisetian reqires Jipidbrafis. espestally Hhose tbmm rm in1@®lesterol

contdpf) Sede%e é@raﬁ&lh bf‘ﬁio‘ieskﬁ&tby &l 9(%43)'}% y@?a g/ﬁﬁ&%&ﬁmngsguart et

host cel via these nechan sms
al., 2088}, aeeWetlk as, anbiibgidnsefjchmiistaroll @@tliosis usaquUaktpbilipiddmic drugs

a0 R 30 Skt B, ero

Chlafy be§inaf@1 k ﬁ%xﬂéﬂ&ﬂh Q1 '
Zaz%%s as 1@* i nhi bi tlﬁ%ﬁkﬁst@ festg’?%l Syg}ﬁﬁlmclosure

(mvaalélﬁ%@)anm ﬁgi@aml,u ?iﬁ@l@rmﬁredfmgd to( dMarupt akveodae al hyman vascular

endotégﬁaﬁ) ce'l t ﬁ{ufs r‘3§1d¥i4§rg Ql? rlﬁw gg%ﬁﬁg 1@ piul‘pg}osp {Igng and
Bundept m06¢,eh1k]&:rw mldnbmnd S@d‘ht foutd) 80 ChORy di0 inRiBitiok aYBOKAther be
encl os (invagipatign), In addition, statins were
SUPDQTISIRY FEAUGHiSR (3 CheleslepMl awith 17Fimn Tho a8 fmheshated endocytosis may
utlllz€8. ﬂé?thp% Oprﬁ@és!; Sy Qbﬂﬁth@ (lﬁ)\fdsdfugcg 89%&;3%08 iy &E&%io facilitate

' arnydi a |nh| Iti"on ng an ey,
e‘mehl Supdr ﬁblommd!uiestfﬁuhmatemnalseomﬁ thin [EB iy dlaasibRhiskict | Clamydia

cannWﬁ gs{;téeth %oggqh]ép rt egclng red Ctl 0 %lggtgr%hm (rahsitg rh?)lst This
choletetol Iffdin ahe hbGShay mefr&hoc@ee §§vo !@ﬁﬁéasﬁy i iR llxdsP §gﬁ drY66m the

or coalesce onto the EBto facilitate entry
systemigs¢iglagion grories whers! it yeasdrangpertedrfromtthe hEEi‘ i €hlamydia obtains

choleStbAY ShitkSentBll) Chod | REAVMufr 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

intermediates by energy- and temperature-dependent transport to the plasma membrane.
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cannot synthesize its own lipids, and is known to
obtain cholesterol fromits host. This 25 chol esterol
wo e@aridze2 host nmay be from de novo synt hesi s i PCT/082006/015398
host cell or fromthe systemc circulation ex vivo
where it was transported fromthe liver. Chlarnydia
obligs DSreatdlBlies Eﬁﬂg bn B ﬁﬁﬁ@ﬁﬁ@;&dt%mfs B85 F& f(frf@ ?nle WHiae, the
sources by trafficking fromth l'gi = apparatu
cholggerehlqwering slug p@ﬁ@statm dldrr@é ledrmg atstgnificanh dearbdsariy demin total-

wt LOELUI AR U028 (SRIANSE ShoflapafliBhinl® 124 snitcanty

(SaWalypnmd ati @h) 2008Nsphi§ sBldlyi ot ipsthRgivatiasthhy ifeihesd Yatiehdd were not
erat.ure- d%pendent transport to the plasnma

Ch l‘ﬁ‘?@ -BRFitIve, o sholesiorb 6/ 1¢vel 6 igktt/ hayeoodrmameds significantly by
adm#i@Abn 6F Pﬁkf&%tuﬁ LhEYarBhd E%Qﬁ{s%llef&' ﬁ%ﬁ?gﬁE RAL! b%?% ?educed by more

posi tive C.  pneunaoni ae erol
than d@%g zﬁn@themt@dy fmuﬂd thaln Ghlamydiiremfectsd eplisfshowed and em’faﬁe@ié‘uptake

of Lbﬂ C}ﬁ urrn(g%)%%eas:, gneg &%21?1'529 %Oer Y e}é% c%(?egr ofa@gt}%&}:@w lesion
fonnéﬁé!’i\/a?aﬂ”ft%ﬁahera khese 31@1@{& imph tﬁatsat fé‘l’ééﬁiﬁhlg sk i5dehidén Cﬂlamya’za

that if these patients weré not ydi a- positiv
infectinn ehplestespl. pra,edratidrpthiprostienpsisd @@rlmsnedlomggmi ‘sﬂudmslhhye shown

» o ETPLALERL Bl S PLERLANPun R L b and soronar
arter§t ﬁ%ﬁasér(ﬁitr:i}atonséf udy 1990yn thtbteatingD lid gvidyear btﬂﬁﬁ Cto8strieRdl lcBused a

showed. gn enhanced uptake of LDL in macrophages,
TCZIESHOR By r CHQHE nathergselengsis c sithorng sisaificg 1 cholesterol drop

(Koo@&ﬁg%fé?%nz@lbeSI on formation. Put together, these
Studies 1nply that a relationship exists between

ChT@Wmﬁmls]{@lglmé 8tbelong tmﬂmlsembgrmlp ofavichngia MOhd thcopherols, and

oscl er05| Earl i at ho i cal studies have
their ol SOSEREEER (s Gouinal P SRREES o eptEan sassifically
inhibits fRChions (gﬂt]iéﬁlschf BRALAGRD] 38 HAMRAG-RRA Yed u@fatsg rp)éthway It is

ease ston et al., 1990). Interesting

,eXPeQFQ‘i that éheu 6900“{1@6%1 M@holommsesbfsa%mme@% swdh cxofnpronuse the

constli‘tﬂ L gtf fé!ieo Ho rsge%&eric%sl(%grggél %{ W%ﬁtt b‘%’i g&nlggﬁe%a nItmportanﬂY,
tocotﬂiami Unhlbimﬁmn{)@lt@m@t@habeéIDMeh@n,t Weich Bl bR Bbre uniform

am.n as copherols, and the|r ring structure
dlSmEP%’S Bh dayss iogdi greatly pﬁedp@zst thes risk of developing

atherdRERbid Qéh%nsslo%bfe'f&@l |1tyls P\%{gﬂl& d RO ?%t\%ggo n?ublts the

of chol esterol via the ase pa
infectign ofpatengen to horby adlwstanarft@hl«myﬂm tcy\ﬂhe lhestl ower i ng

)Y Wi | | ro t he itution of the
H B e i ROt GRS s O b Vasrigave an ongoing
requireRTent dﬁﬁ%hole@iéﬁﬂt N cbirtinué0 phrA6 QLT H@%ﬂéﬂﬁ' biigs cholegerol is

gn ocyt e-endot heli al cell adheS|on in turn al
specitjc

r deriysf imopnthel menyhrangt ofohost neMm(aAmmmraaeob; b ér has been
showRtht 3h& %&}’esg f‘sdﬁi&?igte[‘l Q/?a {hes’éolg,r}c ordg%}l/ i IL%bau%beo et al., 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

23



10

15

20

25

30

atherosclerotic | esions. Therefore, it is further
expected that tocotrienol inhibits the infection of
w@atdhagen2 t o host by adhesi on of Chl anaydi a t oP¢T®S2006/015398
host. Once chlanydial entry into host cells has
occurred, the bacteria have an ongoing 25 requirenent
endotﬁ%‘i ‘EE‘I‘% %ﬁ& @ﬁB%leqﬁe%ﬂ?@l'iHhﬂ@@f @At hikeygnipReiohs. Thédrienol
es ér ol specifically derived fromthe_ nenbr

is expéctérbge m@bitsm@m@mownﬂ@@@syf chelgsterol.nhas gduging ‘cholesterol

hljaclglﬂ%\glnﬁglt({@? %regfcggngogfe ?ﬁol{aﬁerggggaéﬁng#ha :j)gg rgﬁlk% 'nto%(%tnenol is

expedi&iD ke aitawio khd progrdision of alevelopmbniaot Ctblzmwdsa lﬁlelmB.Bet(I EB, and
Chl anayd| a inclusion hijacks tBol e tero ef Sh Al

conceraitantly liaifi: the, enfAsEeTRI iPFOcERROGSH 3By i ppusion TrSitioge, Finally,

this &&ﬂ%ﬁl{cg%?gﬁ tard habtd rﬁ?lﬂéﬁi&aﬁ ﬁPHHé@é@céﬂs%h&@ dupport subsequent

I NCF ease erence Cro phages to
infec@06f driin262d BGF doBe0aa el masmsfollemmg byeis |0éIChé£gm|’dg,a-ng'n@ed host

et BT o Sl S GHOBI B i GRSt ciamyci

entry 1ﬂ hf)taf‘eﬁhﬂréﬂ R 1§ﬁé@t‘i$}?€ﬁra?bepfaf &ih @0@5} eTkdrefotd) lﬂ@cdtﬁﬁim: hfag inhibit
ol est'erol  hijackin gl trafflckln

chlaneyvidl dufection inpyedbanisim @padesmh@ ﬁ’é‘?léﬁt%ml S r@W@I Nagetheless,

oo R B "SR5 0 S gl SR e

still dcb@tﬂﬂ’ér&h@ﬁﬂﬁﬂﬂﬁombﬂ?&ﬂ%ﬁﬂydiil blgrasnycﬂi al inclusion

formation. Finall t hi s woul ce or re
babicar P tecpmnesat PEHIS HVeHioads it G GO gaﬁtaa gholesterol
t
do SRS B ST P a0 i WSO
restrictihg BpillFafiumey hot bt pamsshry:| By this ua,{egtgonragccﬁreetpé g@mﬂts;or halts

te et 45 FEROBH PR ha BIGGHSid0hr the various

stagey&?ﬂféc &ﬂ&ny&ﬂc&gvélo%ﬁféhta[@yclé NiDiekth tocbiciol a1y Gatd a dual purpose
Infection 1n nmechani sn(s) besides the chol esterol

of smmttamqu@ mroventien oRonfeetnl ard arrest Rforqrmeh shlampygiab degelopmental

f st

progrreé%% gﬁrmrﬂdnl g& #aﬁ)?ma : tvlgécvzé I u%t% g}%JBt%h é[‘hlren fore tlns mventlon

desc@EesCthhtafhEdhhinWnogﬁ elssiésterol Mweieeélmﬂ@temlkmls hmdanaﬁt mﬁpedes the
this inventiagn is that deltadtgocotrl enf [ nh| bits

progreRver ek ehigrydigantsetion math ¢fdisidevelgprapyyph gt

inhibiting lipid raft formation,, although |ts

i nvolvenent. in 15 restricting lipid rafts nay not be
Defingivassary. By this invention, tocotrienol restricts or

halts the entry (endocytosis) via pathogen-host

adiesoreld NudritibRalpsagplesentsn --oPlanhaterals) ongandls, agr&sscﬂfc acid,
the chl amydi al devel opnental .cycl e- DeIt fl ﬁotrl e$
pohcfmgnqisav% Ataguay (g pesiething macs, ¢umdBes2lphaslEeas &Puﬂne)

of r hl g d
coc, FBED, I SEE TS 5 e Gl i kit (e,
phosfphmmmcholnm‘ sarxe, i ethaolingns, BBsitol) hgarled, gugpl hpnds insoluble and

soluialrévfﬁ)rérs soy protein (e.g., oligo- and poly-peptides, hydrolysates), chitosan, red yeast

rice (Monascus), and minerals (e.g., magnesium, calcium, chromium, potassium).
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20 describes that the inhibition of cholesterol in the

chol esterol-rich lipid raft inpedes the progression
wotooehk@pzydi a i nfection in all of its devel opP&nU81006/015398

stages. Definitions 25 Assorted Nutritional

Suppl enments -- Plant sterols, oryzanols, corosolic

a@ﬂ»eola@“—'ﬁﬁeﬁﬁﬁ%l&ts %céﬁblteéi%zﬁés (& &cessé’oeéﬁrﬁihtlhfﬁgﬁng with the
niacin, carniti I|p0|c acid, taurine),

outsidp @F02 st ged 3>¢eadmg anvad@ causing, indeiats, inEfhs cytaplola and cell
i d i th

mempsB8 Sl o0tk grebiis Prodid vt Rt fise sl withia e gyjoplasm.

Theyga”a“é lcofisid€tbd ldites' fo@h@ﬁakeldf Sedtetidle iedhe 64ll, Wal &rd bRebs the Toutes

soy protein (e.g., oligo- and poly- ?eptldes
Chlamydiedrkes 4¢ @gt)er h@qﬁ Pﬁléﬁs weplag ajgelsq siteg@f expudsion of materials from

the cé o%ﬁﬁsmuc?f)agg ot o uégf?&@ggf éf% (%,86)615{?1%@%@5 W £8h $he8BiI surface.

P@tl&ﬁﬁ%@l BddiaeBbel Gimpieptoathe ordeBiof Uhlqzvgdadég and are contamed in
r. recesses c vv| th t

Ell o e%ggzﬁg\ﬁgtzarcpﬁlgm OLgANISMS; W 81 oG lﬂj@a‘te mtracellular
bactérﬁd Qfﬁ{l&s' Bnd '?ﬁra@ﬁféso F&Eaﬁéﬂ @g‘ s al flfereﬁfesrﬁ&@@ f M&Mydia such as

caveol ae’ may "be pi hched off to formfree vesicles
Chlawiydiai nﬂad@n@»]&op%mydzm‘rdy am@umomge,defféﬂmmdmézlaorpecorum

ChlalfB BB EIE ekt iy iies oufi o richRiioRlife 208 L iophila
cavid¥] EhBInSdiccdkis an®ChRWMIcShIMdHummat erial s from the
ceII or sites of addition or renoval of cell (unit

oot lin i b g, - This oceurs
with ﬁ?ecxtnferch %ﬂ&o@%ﬁf ﬁp&ll'b?ld?zl dzcg thdOLALR X’S’]r acg%ﬁl&ee% el).

are con alne gate iIn ul a
or@dninpdia, Préyressidonel ]Del@omnémrofoﬁhlagmz’a withimahedt| eglllar This

I N T T 1 ——
body! iaGieRRAtIch, badh! MR ARkibAs Eﬁ%&% Fady %“&&Qi Wﬂx%f the

pecorum Chl anydi ophila psitacci I any d| ophi |
ChicutydinteostaiiGhg mvytmmpm ﬂoahcf mln%of @Hllmw@ﬁbbmurml) c avi ae,

e g EbleRriof o aF S BERYER RN bR Jepy BTN cvele,

the ibRtROHdsBcellhdergoes Wel 1 C% t@ﬁﬁi@%«t&ﬁﬁ@&bﬁy slementary bodies (see
nor phol ogi cal, form of I arrydl a, the elenentary body

Figuredlde Thespuptectiqus elqger@;ymp anl 'regegglg\qrmg host cell.
| nvo*tﬁzgﬁﬁrﬁelgfefig;' IGigaadi WLt NER ARSLaS | %h S lg;pertenswn

S trans mation of thé in ectlouse
atherosudgrotie, COX-haomdi QOXcHiindigced ahflammmatien, siaﬂubuy transmﬂ:ted disease

tran for on bac o the infectious el enent
and BURAT GGk TG REine oSy GRS ORI (g Prewmoni, ocular
1nfec't18§ | ﬂé%i‘dwglé'aﬂ d‘iééasieg SnfIalRE APh&@bs Hﬁééelsé ahé ﬁﬁﬂtﬁﬂ& Yl&osis.
1). | arnydi a- Rei nfection - At conpl etion of
crﬂllaﬂym-&loam&ts) prBwobkied dy dhigrnalization of receptor—bound ligands by
receptor-mediated endocytosis. This is one of the pathways Chlamydia uses to enter a cell.
Cholesterol-Reducing Drugs -- Statins (e.g., lovastatin, simvastatin, pravastatin),
citrus bioflavonoids, or specifically polymethoxylated flavones (e.g., tangeretin, nobiletin,

hesperidin, rutin), polyphenolics (e.g., EGCG, catechins, resveratrol).
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20 the infected host cell undergoes cell lysis,

setting free infectious elenentary bodies (see Figure
waooe/i@se i nfectious el ementary bodi es then | PEBUB2006/015398

nei ghboring host cell. Chlanydi a-Rel ated Di seases --

Car di ovascul ar di sease, hépert ensi on,

at KdpidRafsy o Hosmaigsdyigh n gobipids and ghelesterol in the cell membrane.
i nf [0 r 1 tqt i .y .
Tl P B BT SRR Ak i e i

bilay&f Ethicbolipidnaftyure unof the pathwlags by dhichrf/denrydia enter host cells.
neur ol ogi cal di seases,_ in¢l udi Al zhei.ner's. di sea
and asasiomasol e RRLE. dbia Wellerc PV lsomers 8 Tocopherol
and'bé&é&&i‘éﬁ&i k&otrf&lgf-ﬁa{ izRtibANESh hAGRAPOMTROWRM A ?ﬂﬁﬁl&ice, and
y receptor-nedi ated endocytosis. This is one of the
anngtéd, land ysri@is|spestdina vitareis B @ nfullrand appiopriate spectra).
Chol esterol - Reducing Drugs -- Statins (e.g.,
| ovastatin, sinmvastatin, pravastatin), citrus
Exaijfléd avonoi ds, or specifically pol ynmethoxyl ated
fl'avones (e.g., tangeretin, nobiletin, 30 hesperidin,
rutin), polyphenolics (e.g., EGCG catechins,
ExahSpVEeratr ol). 25 WD 2006/ 116262 PCT/ US2006/ 015398
crprd Rafts - Domains high in sphingolipids and
chaligahedial Siraint:hStockd bf 1 nbadtneatid semwar KITHRB87 aveze grown in

e Mo S, e e ST e 40 TS o
and $fozbR BoRA A g‘?ﬁsﬁé&e &Y. @p%EEBsE @gﬁr g gﬁéisitﬁﬁf bhésphate, 1.22

ocochromanol - Vitamn E' Thr's incl udes
g sodivinvplhsphaté sithmsics 0672 gcgluteimée ebids didnigdtinc G mdrddt0). These

. tocotrienol -rich fractions f atural sgurces.such .
cligy Tapi, SpTedel BRI Narfih o, SAn it D BRRERr i B8 to infect
moﬁ’dl%}%@_n E (e.g., full and appropriate spectra).

Exanples 10 Exanple 1 Chlamal Strains: Stocks of C
t r dodibfartels Usedr dause Kha@ogazeeld44r onhuinan mamwagy] tumor cells

i { hout trif ist . | .
G e e PRl S (8750 BBE oL SR i anrican Type
CulPSch&tivs. Mghaiadndly GurBbc caBETMX 228 weed asdndigift from Dr.

phosphate, 1.22 g sodi um phosphate dibasic, 0.72 g
Arcgioy eBdibemas Brlyraphogyies () vore wikinghgigromrip ddrio Martz.  All cell

. lj or @ .St ol F i i entifi
i ST 5 SOLR | I A0 By BB R s
Sants ada, CANSAEtHTALY fedl dgeme( SEFTMAFBE, Atlan@nBivkopiealy Narowss, GA).
cells MCF- 7 and human epithelial cells -
Celfiomareo i oINSt oo yues S| i Well Plates (Becton
DicE{i‘ng?‘Lt bAare, HAESRINiATRAREY YNHUMK &RkdoR 6TVN2528) 1veRN0Eof the C.
ind gift fromDr. o
trachomatis serovar X 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

24-48 hours at 37° C with 5% CO32. Coverslips with the cell monolayers were harvested,
rinsed with phosphate buffered saline (PBS), fixed with 70% cold methanol, stored and

subsequently immunostained.
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20 Arcaro, and human B-Iynphocytes (JY) were a kind
gift fromDr. Eric Martz. Al cell lines were
wordoatiai2zeed in Richter's inproved MEM i nsul i n PCIVENMOG/015398

Irvine Scientific, Santa Ana, CA) with 5% fetal

bovi ne serum (FBS, Atlanta Biologicals, Norcross, GA).

.0%4@ Woﬁi%%?%ahg%xﬁp%’ S88¢ b BBEL 1R BtritA0 s@péﬁﬁﬁﬂ IARSerican

[ cton Dickinson Labwatre, Franklin
Riverl MkggionNHadles, dvAltwazsndibfted :td 215 mg/1 Inl2 60 abfoluth ectidnop ELOH].

Contlyb AR B0 Ly MO MR 50 B PRFIEP g were treated with

5, 10,;2?& 80 Vi 4ot K 6T, clek@atonk bt BeltdMdcotricfdl! rditentlde¥ntRSs hours

1X L-glutamne (CCOM. This was |ayered onto the
prior twindecsionpvitio Ot aizohavgivsawivary Ky af, pantdofi integtion,ext three hours post-
inf 4-48 hours at 37 Cwith 5% C02. Coverslips with the
mICCE | nonol ayers were harvested, rinsed with phosphate

" it RloSding@d: IBIRAVPEBRcted LotROvrk ilimiYetambd with 2 anddilution of

stored and 30 subsequently imunostai ned. 26

WO

guinep ig/antieshépmydin poisebbos) antgndy (Bigmneds, Fostst Gitva&iA), or a 1:125
o : s ' % ' .

o 5P SR 1 a0t JEROLe A i ong s

rinse' B 1thel bound ahsloddi¢sewerieireted] dsingd§ .1:10Catifutiva nif FITC-conjugated
nonol ayers of J774A. .1, MCE- MX2-28, JY, or, - 2

donkeyeAniis SHBFAPIE 08 PRELTSS Ti*é}"gf@pwet,ed@mu@ﬂg%gﬁf pecondary

antibGRECAREK:BH hﬁﬁﬁn@ﬁeé@%ch?\ﬁe@@@f&v’e?ﬁﬁ?: Fof G@nBEAubation for 1 hour
occurred 5 hours 5 prior to infection wmthC

at roomachperatre snd 8r onsws vKith BBSpodverslips wert euotnded opio slides using
t hree hougs post-.infection. |lnmminostaining. Briefly,

Fluor bl (SarPER, PloNeRRtRL: AT« fes Bhomiehfipy SAL) or

Vectd@hicld® MK @tk Mt it BRPY(Req6t Lsbomslied mﬁé.,bBﬁiﬂ’ingame, CA),

(Bi oneda, Foster Cit%, CA), or a 1:125 dilution_o
and wezp Hien sealed. - tfiadlyy didss mRreprgnunadat 490 Kawing tjikonJ+ABFAHOT-2.

e . b - . . -
For p\%gtrog%&}g?,‘g@g{%a Vgé?? %se%ée?ﬁ?%@%%@sﬁ%%g%&%{@eﬂ 'l\}ﬁgfé)'sgépy Facility
usingFd FEiss drji gHiileMictad Cokfoygalafysteny wind 630X thagnifiaationl 2mages were

di Jution of TRI TC-conj ugat edoaoat anti -_rabqbl\}t )
captugds GRd A5y relerant, yaerced using s dronipeah deidadar vprsioped 02 Image

Proceskifl goﬂ{?@e Fol  owi ng i ncubation for 1 hour at room
ten%era ure and 3 rinses with PBS, coverslips were

nAmnthésdmaphificstiondélbe defanences-lin dreonmubdr- ¢ {nShwsione present in the

Bi ot echnql o sociates Inc,,. Bi.rm am AL).or. 15.
tocottuR-BERPRISHTPIF (MBI & by NARRTLTH] (Y BAPErS Aty vistalized. As
the WBROARENE iRt dRIC no KHidncd IFMBrgeCAVaturc@ HEIWRNG Wi Found with

sealed. Initially, slides were exam ned at 400X using

tocoteiernglHaeatmenBPMETes. unticeted glds (43 )agteyplify a dégh leeleof infection by
Chzar%g%?faf‘stesgm'vﬂ by M MRRIAGHE Fid S25hE MlondlicHs PR&eRY

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 chlamydial EBs of host cells was impeded and
suppressed (Figure 1, step 1).
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using a Zeiss LSM 510 Meta Confocal System and 630X
magni fication. |Imges were captured, and as rel evant,
woreoogath2esi ng t he Confocal Assi stant TM ver si onPdT/082006/015398
I mmge 20 Processing Software. At this magnification,
t he differences in the nunber of inclusions present in
Ex ocotrienol -treated sanpl e (Fi gure 3A) and

co ml“ he kne@fddg %rf%l %@ple fWerd ﬁ?e% 1% gs?lgcgzl : é?elgsem'aifs%tlu%ﬁh glere treated

whi te arrows no eV|
withrdelta stocr:unxsenmas:oﬁ@mdtmnstd‘f 5,t10¢ QO@(E nald-40r @AbIEMvhere the viscous

wher eas untr at (il I.l's &?a% exe |fy a high 1evel o
Vitamin, qoa}pogp gl @ﬁg élq,lw t %cy@g,tomqgw &rogdrols incubated
tﬁuﬁf@eéor?é%ﬁ r&lllﬂée aoubfie f 'Tﬁbi"ls'a%n%eﬁr %Hﬁtrols Jpoubated with delta

antitat I munof | uorescence staini
tOCOW&nOlI dledmbEﬂOIbShMchmy diffdrencee rin Icalé Inumewalhen compared to cells

decreased significa ocotriengl-treated cells
o i il fidBie A B30 piaEnlEEt s eranee ihies and morphology
of indfueiohk s %eﬁ%&w%%n e%cd’t‘x@éiol—%ﬁﬂe& sW@slel (FRRELHA) to the

and _suppressed (Fig step 1

congiob i gue 8. FEHPUSEODEAS) %ﬁ%smﬁkahrudsi ﬁoﬂﬂm toethé: mxphology of
o, BRI, 555, VRS Sy 0 omca

sectionslroul, thd Z-asd6 ¢hitQ c@xﬁi@hsﬁdm) JMARINSIrAtH €hati th&R Utreated cells (4B)
Vi dE conmpaund. is diluted in 100% Et OH wi t hout
wet e dRICCHiaRer G ko fasoiriagabeatil soll (HA)S [Rberetore. the chlamydial

A e kbl By il el PR

shoWeldmydiabiifolwsiensae cells that veretrieed withrhigimipanegitbtions (20-40
lture medium At 630X nagnification,

I
Mmgﬁe) 3 g&glg?qn%fl dies IEmatuse, ol gy lesst rquﬁépﬁlgq yisualized by
Ch%@dz@%@mﬁ@ %ﬂnﬁﬂ%rb%négﬁ%al%lg%gﬁfgg%;@) Tfl#isﬁ&fs@f%ﬁ%o%ed that

ure 4A) to the contr usi ons
chl:(m;agal\/@lvelopmahﬂ witlan thediadt cedl whsgresstpinhitdtedyFighd Qep®—3).
10 mature inclusions. In (4B), inclusions were mature,
| arge, and solidly stained. Optical sections through
Exdnlile Z- axi s (third dinmension) denonstrate that these
untreated cells (4B) were three-fold thicker than the
tocotrienol -treated cells (4A). Therefore, the
chl a ' [ [ QL TES uId e expect
AL, SpREE of Bt MRl At SorS P Sy Bupf

even | ar ger

-

Inclabibss that Wigt enfbétRmt ed Mt @e&ﬂﬁﬁfecﬁ&?cert I ath@dSnfection
(pePfeld0 | IS gnolJC) Of dgfTa TOoCO T ENO W e TITatgr e,
oBiRly) . |anidedteds | r SonttolhenTwatedal i zZ8ontto} | Treated | Control
Large
(15-20 um) 0.7 2.6 1.4 2.6 0.7 1.2
Small
(<10 um) 4.5 10.0 0.6 3.2 1.1 2.1
Total 52 12.6 2.0 5.8 1.8 3.3
Total/Cell 0.058 0.111 0.032 0.073 0.016 0.041
Percent
hﬂfﬂ;‘:ﬁ) , 52.3% 43.8% 39.0%

* Controls were cells that were infected, but never treated with delta tocotrienol
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Chl anydi a- speci fic i mmunof | uorescence staining (Figure
4). This observation showed that chlanydial
waleweliopeent within the host cell was grossly pehiubtoneas3os

(Figure 1, step 2---3). Exanple 3 20 Table 1. Sunmary

of Inclusion and Muse Macrophage Cel |l Count J

In L eBRls R Ehim ' e . :

I ng lelg?li on S(0||ger f szlf g%léﬁgsteggﬁ %ﬁts r o?' %dggﬁe%h% n?‘?ecr)ﬁhp s with
experimeatad gohiensais in Biguvd Dandh yrere0done Fosthg aderdgsofl 07fidldPof view.

TR ST s Sinbubui ety bston St
studied OviBer@. tthhidfe? 0P ke Qupfdtrdatarkt %Bﬁﬁﬁﬁrtl%i mfettiots 'eﬁ:oﬂ?ezlgatrg?bdies (EBs)

Inhibition Controls were cells at were in
fromyjpfeciedytoeotricneltteaatad aels thelrtinfettod docitaerail-trea®d\Wls (Table 1).

20 1 . [ US 6/,015398. .The t hods of Ex | e

1ol SRR RS ) T B AT ot dgoriEndlpgetificandy

reduwdst the dosee 0F HEBERIN s;omvcuzfm_a@a showed Ghtdt Qlefta 30¢htAenE ifhibited
done f@gr the average of 10 fields of view Cells were

chiapyqiak s ok resmicsivge hostcese éRigper |.oviep > lde(Tharefore, tocotrienol
k2 S5 RS BB Py

el Eheperaent iblnbities of ERdYsion formatiomirericelienol-treated as compared to
ect ed,

wntece el ST arprSdatasc 4 oL bl D) oo be e et laree
incluSi89 68he @Oﬁt{ﬂﬁtcepg gﬁfr‘g 15 eﬁ Q@l p.g{/l,e 1?18{’)6} Iﬁ?e%? é@{s Irllb %@g ?——-)3) than large

significantly ces (
inclugiohsimihdi tacotriab] sivatod dellh ¢10- e 1ina nicre Olke IReARE 1, step 1—2). For
i nhi bited chlanydjial EBs fromre-infecting host cells
exampil, doRoirionol-Eeapd Ablamsial Tuphisiask orese tpiseby P terfbfold smaller (X-Y
S Ih§t
sl SheArBGE) (RS 15 kL SRORIER AR o
chlampydialriotlusion wofuorenthtis calculated (23t toi3xAPivas 6Safobdisasller; suggesting

ared.to. untreated cells S _appyoxj mat el y 40-50%
that HERPAST BiteCive o Bt Frwalieherll Palgare 1 steps 12
and 2—3).
The overall effect of delta tocotrienol on Chlamydia-infected cells was that it

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
tocotrienol supplementation for an extended period. In light of this, tocotrienols and other
agents (such as tangeretin, nobiletin, EGCG, 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.
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i nclusions of the control cells were larger (20 gm
nore like Figure 1, step 2--*3) than large inclusions
WO poobhes26Dcotri enol -treated cells (10-15 gm nRCEUB20M€015398
Figure 1, step 1-p2). For exanple,
tocotrienol -treated chl anydi al inclusions were
Examnlg_'élcally 2 to 3-fold smaller (X-Y 15 axes) and 3-fold

f; 2 | g r a@ﬁ)&ﬁﬁ%ﬁ ;[p eé ng‘ nqm\'s; % d#: | ? }ﬁu%légl w%fénéﬂa%l/zed for

carrfagé ‘”df' @hz@ﬂzy&’%xlﬁféctéd%éil)s b\yi$ﬁﬁ3&ah0{Bkcﬁﬂialmleklnson and Company,
sugg@st | Eﬁ that tocotrienol effectively inhibited the
Frankdip dakess Bl hnydi al cel | cycl e (Figure 1, steps. 1---2

an of - eaé:ﬁ) per $c§ ?Pffgé v@dtsf %E&reﬁg eqd %{ha defR %Jo'trféi‘lﬁl @&htment.

anz I's was t it 20 reduced

Chlamicﬁﬂtmmmttm ihItyl wﬂsonrasgzt fidnst Ddiold eyenars inferdtiontpeviod pf 72 hours,
and by inhibiting. its n evel gpnent (Tabl et,

wﬂm@éreléhewawarm ibyt Fﬂi’satgéﬁ ﬁ‘? i he pathogen's

entdlé% % %aﬁﬂﬁm%%it1@®h§ eftEbiBlr B 49 shokhlaspeiioddys 1 day, and

rrepeat ed doses of tocotrienol conbat
folldhing rong diieglé émtriénoh tmﬁmqnt dhe sfiertowas p@rs1ssent |qure41tyleast 3 days.

Thlwhcp%iy (F:)ont es éhg\g(gd ?}gg & g%tgt' (%}e-tirax% g{ﬂé eﬂo *é'@ﬁ%étlve against

Ch[@,;g)t,cggded period. In light of this, tocot r| enol s and
ot’her agents (such as tangeretin, nobiletin, EGCG
and resveratol; nore in Exanple 7) i n  nonot her api es
Exal 1' combi nati on are superior because of their |ack
xicity. In contrast, other drugs (such as
st &tlm\nsmvtbmeewsﬂsstemmmnﬂ AFOWRG:t Flesv wytdme(tiyr G qmg‘@atmn of

CrigmslaiRiecietponplal WG Rradts s reses s o Blodiel s pmotes

The%’ak’l@?gg ﬁﬂetfaﬁ% peet@aRlifdd 1 Th BariRiiaRBhRle fadarve I Bitdn X-100,

wer e us I's study. Sanples were anal yzed for
10 war. rat Re A:lﬁnﬂ:h Campuzathmﬂaemt dac.cMilveuge, cR@s were separately

Ki . .
ik SE5 R AT 00 S L B s
(BisiRbioA ThieftibhA! nS)icot MEtfoRGWed bich!1ciond iriubativn \blth adnl S0ndilution
JY Cells was at |east 2-fold over an infectijon w
of TG Crepnivatod Eokianty abbi (g GHELNAF I IHRBRETSSH i Wegh Grove,
PAﬁ?ﬁ n(sgcli%rfnd'sﬂmo xjsé/d b)?@:lg@%?éQ%x%g%h Qlﬁgﬁ)‘gtﬂn%'ﬂtﬂ@?(Lab-Lme

Ve T h 5s ah a peri
Insthohémnilng blbrosd @gﬂ@ Iﬂ.()c oSnffemot WBEat weret addadetoepblas 10,000
cell\gat\?bepa%a%ﬁ})ﬁzg twe];eozgna?yzed ?(%Sctargag% o %Zhlamydza—mfected cells by FACScan
(Becton, Dickinson and Company, Franklin Lakes, NJ).

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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10 This study provides showed that at |east one-tine
dose of tocotrienol is effective against Chlanydia_
wE@pleeéd Fl ow Cytonetry Assessment of WBC. FPOINUS2006/015398

cytonmetry (FC) quantification of 15

Chl anydi a-i nfected peri pheral WBC used PBS rinsed
micrd3edpiey skdik B inRceangdlls Sreateingrn BGré Sh'gﬁre‘é’ei’f gnd 4) and

fixed and rmeabi | i zed (1% par af or mal dehyde and 1%
showrrmhsﬁalﬂaﬂagwexmpﬁsn at RT; Aldrich Chenical

AR By P MBSl 114 BEE R RBARLE Ll qc o

represented- Ghl aingtdatingp riviBalsy mnhldhtgdyleu(rg}blﬁké,esﬂngmcytes, lymphocytes,
. International., Saco, ME) followed by a 1 hour

eosm?ﬂﬁﬁb%@bﬁ’ﬁo&}ﬂlsh a 1:150 dilution 20 of FITC conj ugated

goat anti-rabbit 1gG (H+tL) (Jackson | nmunoResearch,

West Grove, PA), PBS rinsed X3, and nono-di spersed by
Examplss®age t hrough a nylon mesh filter (Lab-Line

Instrunments Inc, Melrose Park, IL). Sufficient WBCs

were added to obtain 10,000 cells/tube and sanpl es
Table/®Br € iyoieef LD Civels RAeCHbmGBhapmfedtan Sthis ie @Iy?@ﬂlﬂpﬁdemic

by FACScan (Becton, Dickinson and Conpany, Frank
PatleILt&Wé@lD%)TOCQB’lellﬁlSlmpknmﬂt@ﬁt (Figure 6), tocotrienol

LUHburlpll oIT Teduce Ln?aﬁ;é flLJTAh Tt lgaﬁt X Uu'llﬂa%lenﬁ

o nf-apnt-ad-leal
moTl r:s I tCU U T

h 1 & i tea-{cert 1
% '%Iﬁ'afe nxj:“_- ‘i ve nnn?o Pl oh—ih-t-h d.‘qr d le;ft&SA’

=Y Ty

CB] hinfegtion atys el . S nce fl pw cytonetry sanples a
b%fp el@eTq’cop"w@ at)i onNPEABIVE00 cel IRGPitivehi 5 HlEeRe positive
plemrentagions uppdrt ed and cor  obor at ed t He
Chlanard;adﬂmfhcumiﬂtamm on observed in the 30 V
26 DERH-T620tREAII USJ006mOdHRE8 M chegaipi C St udnapatiad
Chlsamppishicatatiohect ed cel |'s treat ed in vitro |(Figures 3
and 4) and shown 1n the earlier Tour exanples. Thi's

st udy shows that tocotr| enol i's effectlve i n humans
it ' Htse Biood ' atSomgprs of whole

ool oA o AR P LI P, v
fixed GatiP?% SAROH( fok- @hbsbgwsn Stafiish, Qihﬁamltaahmg m.lfs&pa Ilqas dilution of
Status in Hy@drl ipidemc 10 Patients with

rabbitrpelyelpna - Sigmy dincB antibadypieliewad by pal: ﬂ%‘hdﬂmlon of TRITC-
conjubbd €04t adti-rabbit antibody (H+L) (Jackson ImmunoResearch, West Grove, PA).

Slides were incubated at room temperature for 1 hour with each diluted antibody, rinsed,

=52

mounted and sealed as described above. Digital images of optical sections through these
samples were acquired with a Zeiss LSM 510 Meta Confocal System.

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. after delta-tocotrienol
supplementation.

Tocotrienol lowered cholesterol in patients with or without prior chlamydial

infection. Apparently, a cholesterol drop was more significant. when. the hyperlipidemic
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% Decrease in LDL 20% 7% 25% Chl anydi al I nfection
Status before Delta-Tocotrienol negative positive
wa@eooenge2pnsi ti ve Suppl enentati on Chl anydi al | P BUE20061015398
Status after Delta-Tocotrienol negative negative
negati ve Suppl enentation Detection of
atidald AW/ @n) b ! l\R0 I arli
D s PR Ry o o e art R B hna e .

20034 pavestatiny emdyy doviernd rehatpstesol wergimllyniar €Xldmpdadpositive patients
0 e e
albeigq)l{é?t %%%a{»ﬁ?ctﬂ?agﬁe%g l%% Efgp?{f%‘p{f}lr geg]lu(}mg ?st g(l)nrsl{stne%t gv?tidthe four-

yearaolinic&l lsidpy déserib&il asilidi0 dyhdreih! puEshtdYwio ]btb_éltg5tocotrienols had

di lution of TRITC conjugated goat anti-rabbi _
Progiseive Sarptidrarieriogcieress searessiom bRethelrabinlesiped tdiGnot/drop until the

' {f3c¢ubat ed at roomtenperature for 1

fouﬂﬁ?g?rgﬂokgxg%ﬁ%‘%gﬁdﬁgd anti body, rinsed, nmounted and
seHbwdvars irﬁ tpaktanﬁ e dha bhlamydiail ghfcetion sRGR Sa’e@éréélp frbﬁlabositive to

ecti.gns throu these sanp were acquired wth a
negabys wuith dqgodiepolspEPleBRgial SYdeR blasey sl whirikon seponded to
toco@icHY suppikinhohrARAL SirdnzRMB RAH 3?,3{1%' @rﬁ)lég'ie]%‘fn dfbgt ?Jas also larger,

. .before and after delta-tocotrienol supplenmentation
similag te thenpatisos that wesl idrmyadkin-segative. Find@hloaotyidial-is khewh ed lower

he . s | es,. were. tested.f.or . leve|ls both
chol Gt such ol RRH TR SeirisBEh Fhuniie die hntedorelieapiviss, growtn
of Chlamiici(€afbed, 2003 Seclif hesde Phnd B patients with or
wi t hout prior chlanmydial 25, infection- Apparently,
9l sypplenapnigiionrsduaed te ehadestarplciavel andichlamydind infection

a.
in PP, B st fIRET I IR el i BV o

di scussed earlier (Sawayama et al., 2003),

rayastatin only | owered cholesterol marginally in
Ei@?inydi a-positive patients albeit that the carotid

Pl AGRRSINEECBHN & sl &S
LIS 90 L R AR B v
therefie msgvenp ar iretn CMW}/d@DRmmohijn(ﬂd@dkﬁes[mdl. 5Such agents include

. essl .carotid arterioscl.erosjs regressi.Qn, but .
A N e PR -
polyraiboydmgd feivoads. (e 20BhperetiDVWeNtiletin] Hes?éﬁ&jﬁ,ni'ut%% iﬁ\%ﬁts% 2004),

%hl anydi al infection status reversed from posi
polyphenoli¢s (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
infection.  Other non-limiting examples for cholesterol-lowering, lipid-lowering, and
cardiovascular support agents have recently been widely published (English, 2005,
Granato, 2003 & 2005, Myers, 2006; Naguib, 2004; Srejic, 2006).

This study shows that any agent that restricts cholesterol/lipids also restricts
Chlamydia infection/growth. In other words, any agent that restricts cholesterol restricts
Chlamydia.
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negative with tocotrienol supplenentation. Wen
chl anydi al inhibition responded to tocotrienol
waeppliesrent ati on strongly (Patient 3), the choP@BUS2006/015398
drop was al.so larger, 10 simlar to the patient that
was Chl at nydi a- negative. Since tocotrienol is known to
Iomer chol esterol, such chol esterol synthesis
ctl on inhibited the chol esterol -requiring growth
ocot ri engf sup@lggiorrvté\"r?llt%gllt{;![g’(%)lrll1 r eg’qudgc] Itgﬁ&éa?ﬂf é?rgdrggf showed
evxﬂamel ofagullidc hirgemitthdion (f28cumQFigura TB)pedsthpiredieonintermediate size
_ ﬁgtl ents, and rendered the chlanydial infection status
mce

ipas (AR unn)stn@oarﬁan@ervuman@ |mv&rqph6568e(fm¢ éBg and even smaller

o s P Y BFERY A 85 o LR UV fhd mamman
mﬁumamkqmglsqjml ﬁg{u@rm) Such agents include statins
| ovastatin, simvastatin, pravastatin), citrus

b| " of hewglenlester] casens pBeancereslisys vy high/brsewrsxhe satelimiting HMG-

Cobl RIRIRE of ks for SROSREA! LhundRILELE Do N IREHH brevated and the

enz@ﬁieeshﬂe@lstanf as yerdt feedback/aemdation, 2R@ivocalist, estotrienol has been

assortnent of nutritional supplements .g., ., plant
shogpre oo IriubIB the fedptase Syl ang agqeleraieing uctasﬁéiﬂg[?gﬁtéon (Mo and
Elsgﬂdzooﬁjj' uble fibers, red yeast rice; Strum Fal oon,
005)."This list is not neant to be limting, but to
ex efiplé fopnden eceB$ fasc highf inc bltdlmetrelr odmtd:rttyvﬂ’relymge agenat siscaptible to
lnf?f} Hl%)}ﬁ.f b&%@t&&)}( glﬂf)(f dl an %ﬁrg’ge o?xnlﬂﬁgr%?1 éngorged inclusions
withicdhélcélgweri ng, and cardi ovascul ar support agents

have recently been w dely published (English, 2005;
Gr aﬁgqune@dmgreg}ﬂmms w%\p% apopioss Olﬁla?ggcpqg ceﬂ@ozﬂontranan to this,

r| ha s%%gﬁ)sPo gor i q%j‘éﬁe Egﬁg?%lé B?té @[Xd ?&ﬁmC}glgﬁ}dza-mfected,

tocaﬂieﬁblnmhtai lcmﬁoectdeumhgrm Bxarhpie odhlieﬂotv\mpésn t@rbecage rdpoptotic.
Althgyibionpticnsiahd poyeuse Bt Bt e EipaRICEEamRpPRIPSs. it noncthless

dlsﬂﬁgéaotﬂé de¥el |o? wﬁ% irel ggiohé"w ?HesmPetc#iﬁi% C zlagzydza However,

reated cancer showe evidence o
apqpmhwmwntocomﬁn@ms ﬁipgcnaé ‘WiB) contipal esageo(Hixatuplardyi wh@reby the

i ze . incl 0
chlff figh S et PR Tatd il time ERBIR G b o % HegB Rigieapply shown
that EblftlQ)‘P ef Ch@mj’/ﬂlatﬁ 8 prRLsCotl dofitrolfiak ks PFrodréSioRT&l eatietSamples).

i gure 4A) and mammary
This study shows tocotrienol will” arrest opportunistic chlamydial infections in cancer

of

patients.

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
the individual against Chlamydia and other opportunistic pathogens is decreased. This is
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tunor cells (10-15 gm Figure 7A). The chol esterol
content of cancer cells is very high because the
WO adoeAkd20t t i ng HMG CoA reduct ase enzyne for PCT/US2006/015398
chol esterol synthesis in these cells is aberrantly
el evated and the enzynme is resistant to sterol
| s . i .al: i . .
frths SRR (S8 plifon STRIMPHAAE 1 YatohBiGhs LRBRD, MSRgrionol s
knowado dloestathe imerime tsgstemde grardatff sinugeMand redctedhlsmfigctions, and has

e S8 M By SEPS oo 80 P Lok FRSHSSHRER g 00 o

increé‘s!i}fg SSdcHiP kmiiuh@ Gl arRers CHTRAY AbSotrivhtil s 4RIsathBSintfigne system
engorged inclusions wthinthe cells. 15 Tocotrienols
througl ehk rastimation of dlsodritp el ind Bflymphesytescts [fight off chlamydial
ifecContrari an to this, Chlanydia has been shown to
1 Wﬂ?i bit the apoptosis of infected cells.
Critiadnisticy- ishéws tteebtriencdCaill | wadl off pathegerdanmésctiond lincluding
in this exanple did not appear 1&0, becone agor%téoti C.
Chlapydi S RAstiy 8o 9 aaHse-presenige denditic Gefls avd &dyNBReCYES! | s
aci AR AP g Aot AR EE S et R A Rlls and T
lymphidysaagdaiast tilmoesemd ca@@rapopt osis with tocotrienol is
expected wth continual usage (Exanple 3), whereby the
chl anydial EBs are elimnated with time (Exanple 1),
Exax_r% {¢ has been nunerously shown that control of
anydia is a process of controlling its progression
( dldcotsenpl dacraasesripleblood praskwe ¢t hyBETCRSVB IdS cgmmwmlmonary

1 ) o ot i ¥ .
e P R B AP AU o
elevafﬁd%aé‘g edscr@dted/ dith Hypertenbidny B ohigh @feared dvitla shélestbeebireducing

to a ecrease in the antigen-presenting dendritic .
agents gReh ot CRRIa PRPIEsIAY maﬂieﬁfo%ﬁjl.s Wesdpedigpd and ygsgoonstriction

was %&%ﬁ%@iﬁce‘:ﬁ*ﬁ Selld i ifMENE _cétagéogéfg %gﬂt:sﬁﬁh! AQeh Fﬂ?emblranes and

hocyt'es, and the I muni e i ndividua
Chlamgdin neitryClita nipalt acelimdinvolvey lipph gafiy niypeitengiat ipogents drg more

suscede f %%gg%@;%@gég g;?ﬂapag’pgde%im ﬁ%@gﬁ%}?@gg‘aﬁ?n@h éike other cholesterol-

redudif® ab&Rs,| 9dtr&ikeCoAvRBTN db:drdshion UinO LT tsth &R 2 S wnregulates the
,JJocotrienol is known to boost the inmmune systemto
[Ca™hint BPIcplls inndi prosecisragainst eldamydial infestionons, and has
e n..shaown. . sist: I- ' i -
dowiis ?ﬁxgen%l?% \ﬁﬂé\gél?so %1%&&%0@% %@ q6¥dtfendl nﬁgcﬂt? WP Qpportunistic
chlamydial infection of hypertensive patients, and thereby reduces their blood pressure.

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

seroactive chlamydial infections in diabetic patients are more frequent than in non-diabetic
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I ncreasing specific inmune markers. Thus, tocotrienol
al so aids the imune system5 through the activation
wo@boodandst tic cells and T-1ynphocytes to fi ghtPof/S2006/015398

chl anydial infections. This study shows tocotrienol
Wi I | ward of f pathogenic infections including
patie |{Rat leﬁ)eﬁE gb.ty &kd B8y Qé mfd é@@é}pﬁlﬂl@l‘é@ﬂi‘ebtﬁlﬁl by Chlamydia.
én r|t|c ce T-1ynphocyt es his invention also

Tocotmieptli eucas mctqauhova@mﬂmf righn facieInasseaiated t Wity nepsFhelicsyadrome,

e e RS b Ty o e o

these BAcBSiSUr € in hypertensive rats. Primary pul nonary
hypertensi ve (PPH) cells have enhanced_ expressi qn of .
¢ Ahisvineationprenides therapplisationbat pepirignp! srdiost 810&%‘*2!{1” risk
e
factox% §$occ'1;$é g?tﬁﬁrlﬁ% L e ?ﬁg l%fhx%ﬁuéersetﬁé ik Wf"dl’hbetes and

ucl ng agenté su tatin, caveol ae
conccﬁmwmsssmmuent inégton by Célamggliarodi fi ed and
vasoconstriction was reduced. Since PPH cells have
i ncreased caveol ae expression in cell nenbranes and
Exanf grydia entry into host cells involves lipid rafts,
y tensive patients are nore susceptible to
odﬁmrm«zdn csftapplwamloamﬁmcamanﬂkses: impoytant tesanter C’dﬁ'@ydlﬂ lis jagolved

i G S R G180 ARk oD B AL e s i

descrited in[the Baclighodiidrcedd. S Thamsoder 6ft qqﬂﬁatﬁgﬁomﬁtotnenol may be in
chl anydi al infections. This invention pro i.des .th

form aﬁpaqr@sal iSBIAYS K Teagl SESTITAINGY LRCY AIWR%DE O BEISHAR i goftgels,
table@ ?5%)9151 fonfel 'vgg&u%%-og%agﬁ'hg gs§§ﬂﬁfrﬁ§) R@%ﬂcﬁnééamﬁngouches and

uces helr Exam e
IotlotME(t(ﬁiwd:h gensighdtes)yand H)pa:abhquid eropsf(tocaachi aules tslllfbag risk

feﬁﬁ‘sﬁgé%d Tt GEBPGGIEEL e JEEHOR 5 CraBHoie, § Thethod comprising
adm1h1${%ﬁﬂ 36kl &%ﬁ«:%&ﬁ 10 t@m)oahg GebiB0 dnRIRERHEE crdBdiment,

eva astl n ucose associated with obesity, and
the irslentiart Eslra\mw &mle ra compising B@plm&jem%%@ m@ﬂaaa@ﬁm 20to

t t
500 tod 185 Sof AR i BreFet o Bho R 6 v Biflorn’ drapm g0 8 method
compiHs ()g"ﬂélhﬁnfsfeﬁﬁ 5 @6lta-TB @M a idhgd Gront5@te1 I0cmg Pér . Treatment would

2006/ 116262 PCT/ US2006/ 015398 Eatlents ani adg
be captignens with sha dalias hhging admiigersd dadp et Biee Be‘m?%ge’t‘? dpsages

Y, ! S $rdielasl 2br until
(for ;E Shlg%fagc(%?%r asso’%g&?gﬂy Oﬁr%eﬁ?a osnlﬂc ?rn For}r,e%%) .
1nfect1b1® ahd yuflandatiirabet mschlanmdzrarus roéefamcb(mynq gblieseon-forming units
can gg I%oﬁr}du ?1{ %ﬁé %at(fg]nlt sn%]q(l)lgl blogci)ec o%%er L%(e)r prevention of chlamydial

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

with 1-4 applications per day at the above-mentioned dosages. Vascular-organistic systems
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these factors. 5 This invention provides the
application that tocotrienol reduces cardi ovascul ar
WO 2@k/11d26zt or s associ ated with netabolic syndrpoEUS206015398

t hereby reduces the risk of diabetes and concom tant
or subsequent infection by Chlainydia. Exanple 12 10

inflathBe d0B €6 cREme@R] infaiioR RaR be ttxgst@a i\ Habid g R tbienol with
because Chl anydia Is involve I n many p§ TG :

1-4 goftgplsh tablgtat erdcapiselea pes at thenaglmovieimentiongd slosapesy D6 treat ocular

: : [ 5. .described, in the background .

infeoliE Tacth R 36T ube@ii” T5ishREal B v B o liskid eve

drops with flo¥ apphitatiais gepliaysar iy sholvk MndnBidhél dRagdsr at ory tract
airways), oral ingestion via softgels, abl ets or
capsul es (to reach vascul ar-organi stic systens),
topi cal creans, douches, and 15 lotions (to reach
genital sites), and topical liquid drops (to reach
ocul ar sites). Dosages: |In one enbodi nent, the
invention is drawn to a nethod conprising
adm nistering delta-T3 in a range from 10 to 1000 ny
per day. In a preferred enbodinment, the inventionis
drawn to a nmethod conprising adm nistering delta-T3 in
a range from20 to 500 ng per day. In a nore
preferred enbodi nent, the invention is drawn to a
nmet hod 20 conpri sing adm nistering delta-T3 in a range
from50 to 150 ng per day. Treatnent would be
continuous with the delta-T3 being adm nistered daily
at the above-nentioned dosages (for as short as one
nont h, preferably six nonths, and nost preferably one
year), or until infection and inflamuation due to
Chlainydia is cleared (e.g., no inclusion-formng
units can be found in the patient's whol e bl ood).
However, for prevention of chianydial 25 infection the
dosage can be on the lower end (e.g., 1-100 ng/day),
and the dosage duration can be indefinite, and begun
before the subject has any evidence of infection by
Chlainydia. To reach respiratory tract infections,
tocotrienol may be used in formof aerosol spray, at a
dosage of 1-4 sprays per day at the above-nenti oned
dosages. For genital tract infections, tocotrieno
may be administered in formof topical creans,
| otions, or douches 30 with 1-4 applications per day
at the above-nentioned dosages. Vascul ar-organistic
systenms 35 WD 2006/ 116262 PCT/ US2006/ 015398 i nfl amed
due to chlaraydial infection can be treated with ora
i ngestion of tocotrienol with 1-4 softgels, tablets,
or capsul es per at the above-nentioned dosages. To
treat ocul ar
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i nfections, including conjunctivitis, tocotrienol may
be adm nistered in formof liquid eye drops with 1-4
wa@appbilo@tt ons per day at the above-nenti oned JdBCHUSRN6/015398
36 WD 2006/ 116262 PCT/ US2006/ 015398 Cdainms 1. A
nmet hod of treating an infection by Chlanydia,
Claig@npri sing admnistering a Vitamn E tocochromanol to
a mammal in need of treatnent. 5 2. The net hod of
claim1, where the treatnment inhibits the

I >V.Cl e d nfection of Chlanydia. .
1. AJUEABRTPIRe Sibter TR tuple b Fbri P i SRR ficamin =
tocothremdaolab apimihal in@etéd ofttydabBer@nd 10 i nfection of
Chl anydia. 4. The nethod of claim11, where the
treatnment disrupts the devel opnental cell cycle and
2. ThOhRHMIIVF cBHimGD !&Aﬁlgﬁéqg@treé!tﬁlteﬁt infibfis ﬂﬁtﬁgglog&e da Pl ]yble and
further conprising admnistering a geranyt gerani or.
infecsion PhE€hfmpllod of claim 1, where the mammal has a
condition selected fromthe group consisting of
el evated intracellular calcium increased caveol ae
3. Th&RlefpdlFBlaith ¢ OB !
.. and primry pufﬁn%ﬁiisgetﬁiaglzl?ten5|ééllrt1§ﬁlgggv7e.l$}¥ﬁ§ﬁln§teﬁggaeand
1nfe°t§*Pn@Fé7ihlﬂ”m’,di4Ahere the Vitam n E tocochromanol is
sel ected fromthe group consisting of a natural
t ocopherol, a synthetic tocopherol, a natural
4. Thomethodeffiolaiangwaereahrbtinkft digupls thedblopdlnfl call&cle and
. rreth?g, f claim7, where the tocotrienol is an isorer
infection of Ch@aPFi%nol . 9. The method of claim8, where the
i somer of tocotrienol is selected fromthe group
consi sting of al pha, beta, gamm, delta, desnethyl,
5. Thewgethiodof nlairh | furth®r ddinpriive adetihitbriof agieing] geraviber €
the tocopherol is an isoner of a tocopherol. 37 WO
2006/ 116262 PCT/ US2006/ 015398 11. The nethod of claim
6. ThE methed 6f chemi 15 oREe Hle MIRARNAROL doﬁdﬁx%h%%fe@%dfﬁ(ﬂmthe group
the group consisting of alpha, beta, ganma, delta,
consigiing@f hglpyatqh dntgcglulpptohleium, increased caveolae expression, increased

vasoconstriction, hypertension and primary pulmonary hypertension.

7. The method of claim 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.

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
consisting of alpha, beta, gamma, delta, desmethyl, and didesmethyl. |

10. The method of claim 7, where the tocopherol is an isomer of a tocopherol.
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12. The nmethod of claim1l, where the Chlanydia is
sel ected fromthe group consisting of 5 Chlanydia
wo e@ohosret i s, Chl anydi a Buis, Chlanydia nuri daP@imus2006/015398
Chl anydi ophila pneunoni ae, Chl anydi ophila psittaci,
Chl anydi ophi | a pecorutn, Chlanydi ophila abortis,
11. S BRMRHRTAiA i@'dvﬁere @Ebdlsg%ﬁﬁffﬂceﬁﬁrblals%@}ébﬁa froks the group

The nmethod of claim1, where the tocotrienol stunts
consistiig afrabpitah betmczaimhd, Idelts d@ﬁn@hyldﬂlad didesoeathylr at i on of
reticulate bodies into el enentary bodi es, preventing
its progression and devel opnent. 14. The net hod of
12. Theanbthdd ofbRE 11 hbetc0bio Unlenelia [saRdletd mhh@m@rbﬂ% consisting of
infection of a white bl ood cell. 15 15. The nethod of
Chlamydip mimaghovipiés e Gi¥emydia 1 swise| Chipgydie aewddprvion{Chisenvdiophila

pneu}%;‘?xﬂ?f /{2}2@%%}3% %E)ng g%fagrﬁ%‘z@zla g%?&silﬂ ?’,Zz.latzpﬁagophila abortis,
Chlampfzhﬁﬁlafelm: land ﬁVzFamymb@rhdatchﬁae ocotrienol |owers

chol esterol in 20 hyperchol esterolem c patients to
i nhibit chlanydial infection. 17. A nethod of treating

13. Bt lhaﬁs&bf QBinbY, V@ﬂérém%@om&%mm% tﬁsgafdﬁhahéhﬁﬁmﬁqsmmm
agent that restricts cholesterol. 25718. The net

matursfion | off reticulzte idiese it eclempniaryt bordies; gueventing its progresswn and
develchol esterol is selected fromthe group consisting of
gp@%&l n, a bioflavonoid, a polyphenolic, a
poI ynet hoxyl at ed fI avone, a plant sterol, a oryzanol

pol i cosanol , vitam n, CoQlO, an onega 3 fatty
14. 'Hgg gethgd of glaim Hl, Whe@dt,hp mcotrépn@h gqgﬂucq:sl q;ﬂq;gydlaiﬁnfectmn of a white

blood &0l ubl e fiber, a soluble fiber, a soy protein, a
chitosan, a red yeast rice, and a mneral. 30 38 WO
2006/ 116262 PCT/ US2006/ 015398 19. The nethod of claim

et o LN, BhOThaLaROL L o pel eoted {10 NS 0T OUR g of
neu“aﬂg&nﬁbhwésaiy%h&ﬁ&) @Ssm@ﬁnls-raﬂﬁﬂﬁ gigd, of claimi,

modé of “application of the Vitamn E
tocochronanol is 5 selected fromthe group consisting
crea

er Qs spr. .or ingesti.on, , douches, .
T Ron By it pt. IR TR BRERR; HHEE" Shoteserol i
hypemhmagtemlmc @dﬁmé ﬁiiﬁnﬂbﬂ@hﬁngaw iftctimcot ri enol  bet ween
10 ng and
17. A method of treating an infection by Chlamydia, comprising administering an agent

that restricts cholesterol.

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.
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1000 ng per day. 10 22. The method of 21, conprising
adm ni stering a dose of tocotrienol between 20 ng and
wWGsimip2per day. 23. The nmethod of 22, conpri sPE@mUS2006/015398
adm ni stering a dose of tocotrienol between 50 ng and
15 150 ng per day. 24. A nethod of treating an
19. THefREtho®Bf Bint B 2WH&tE Fhe GIOMRFINSIAE 8RBl e e Bod consisting
_conbi nation of a tocotrienol and at | east one agent
of citgis béaftazengid gnd phlymgtheuplateditivensé.ng of a statin, a
bi of | avonoi d, a pol yphenolic, a pol ynethoxyl at ed
flavone, a plant sterol, a 20 oryzanol, a policosanol,
20. TheBnathdédof ¢lainCoOiBere amoderof@pplicatioh oy tiecVdamid ¥ abtiromanol is
garlic,_a qugul lipids, an insoluble fiber, a soluble
selecifql fagm ' the SHQuR consisting af @giosels apraY.a0eb dngestien. ¢reems, douches,

: ' al. 25. A nethod of treating an infection
lotlotg,;ﬁxgﬁﬁyg}dmi .

conprising adm nistering a 25
conbi nati on of a pol ynet hoxyl atyed fl avone and at

east,. one ent selected framthe group  .consisting of
21. etrgeggi)$ P%z(gﬁf)m&’r@‘flgﬁdﬂ?méteﬂ}l%f‘ %ﬁ%ﬁrgpgc”tﬂgnoq%eaveen 0 mg and
1000 BRY peplagyiol i ¢, a pol ynet hoxyl ated flavone, a plant
sterol,” a oryzanol, a policosanol, a B vitam n, CoQLl0,

an onega 3 fatty acid, a lecithin, garlic, a gugul

I Ri i | fiber. . I fil.b a, S0
20 sl 801 AIHRAE iy b kbl 12408 2 m ana
500 nBPpe3¥ayVO 2006/ 116262 PCT/ US2006/ 015398 26. A net hod
of treating Chlan2ydi a-associ ated di seases, conpri sing

adm nistering a hypochol esterol em c agent to a manmal
23. Bk Bthéof B, Iofithisie ahARa¥Hh s KOG RE&AHMITRAVEN 50
sel ect edof rom ?ﬁesggoup cons?@?i ng gl;l%car g‘?%\s})gscupar mg and
150 mfi pwalge, hypertension, atherosclerosis, COX-I- and
COX-11-induced inflammtion, a sexually transmtted

di sease, a genital tract 5 infection, arthritis,

24. PAegimbet 655 treAi@RA! infection dbY /o) BRE COMprifak Yok Sihistering a
ovari an syndrone PCOS), a respiratory tract o
combjingtien of @riocqin at leagi ope aent s¢lagted fiognthegroup consisting of a

. neu j ' . [ . ' e n
s SORFRRNARL R € TS an el g el
oryzahbE ahygiwobumbok; st Brdtaatin cCCAQEN)tanl @meépal D Exttyr acddad lecithi@), 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 Chlamydia, comprising administering a
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.
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28. The nethod of C aim 27, where tocotrienol inhibits
intracellular calcium [Ca2-"], and caveol ae
wexpeaseson, and t hereby reduces vasoconstri ct PONUSIVA6/015398
primary pul nonary hypertension (PPH), and therefore
i nhi bits chlanydi al infection associated wth
26. hjperthedsoDreatiify 2B/anAdiveassoclated disqasesy eompniing t adntinistering a

oS GRS T R ot R BBt
sele%@dt FroaNfle lofopRGRsik BN daYdioPdahlas disédik; HidRion? AthdRsclerosis,

nmet hod to inhibit progression of a cancer,

COXdnpird SORG laitidhnasid snBammgtion, toossxualie ransmitied disaasenalgenital tract
infe&g(}t?? %%&?8%@61?%%% %&%@lpogﬁ%glgé{' 121%,_ c%%ge és' tploﬁch/:s%fclovgrqgn 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
caveolae 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 to potentiate an antigen-presenting dendritic cell and improve immunity

against Chlamydia.
30. A method 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.
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