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uncontrol | ed, abnormal growth of cells that can spread
to adjoining tissues or other parts of the body.
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cancer cells are massed together, or exist as
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exhi bit nmedi an oxygen concentrations of |ess than 10
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agents that target rapidly dividing cells |ess
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114(11):2097-106; Kern, 1987, Surgery 102(2): 380-385;
and Cay et al., 1992, Cancer Res. 52(20): 5794-5796).
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5ng to 500ng of 2-DG per kg weight of said human, said
formul ati on conprising 2-DG and wherein said
formulation is a solid. In a third aspect, there is
provided a pharmaceutically acceptable |iquid

formul ation of 2-DG suitable for oral adm nistration
to a human at doses ranging fromb5ng to 500ng of 2-DG
per kg weight of said human, said fornul ation
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dose every other day (qod), every third day, or, if

hi gher dose ranges (250 ng 2-DE kg of patient weight
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2-DG [0013] Disclosed is a nmethod of treating or
preventing cancer, which nethod may conprise
adm nistering to a mammal a therapeutically effective
dose of 2-DG In one enbodinent, the nethod conprises
adm nistering to a mammal a therapeutically effective
dose of 2-DG in conbination with another anti-cancer
agent. In one enbodi ment, the nethod conprises
admnistering to a mammal a therapeutically effective
dose of 2-DG in conbination with surgery and,
optionally, adm nistration of another anti-cancer
agent. In one enbodi nent, the nmethod conprises
admnistering to a mammal a therapeutically effective
dose of 2-DG in conbination wth radiation therapy
and, optionally, adm nistration of another anti-cancer
agent. In one enbodinent, the cancer is breast
cancer, colon cancer, non-small cell lung cancer, or
prostate cancer. In one enbodi nent, the cancer is a
mul ti-drug resistant cancer or a cancer that is
otherwi se refractory to treatnent. In one enbodi nent,
the cancer is a taxane-resistant cancer, and the
nmet hod conprises adm nistration of a taxane and 2-DG
at a therapeutically effectyye dose. [0014] D scl osed
are methods for treating cancer that involve a
prelimnary assessnent of the cancer patient to
determine the degree of susceptibility of the
patient's cancer to 2-DG nediated drug therapy. These
and ot her aspects and enbodi nents of the invention are
described in nore detail below BRI EF DESCRI PTI ON OF
THE FI GURES
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[0015] Figure 1, panels A-F, shows results of a

2-Dd paclitaxel dosing study in a nouse MW522
xenograft nodel. [0016] Figure 2 shows the structures
of certain 2-DG analogs. 5 W 20041062604

PCT/ 13S520041000530 DETAI LED DESCRI PTI ON OF TI dE

I NVENTI ON 100171 The present invention provides

nmet hods of treating cancer by administering a

AlEJ"cﬁEd?tﬁ&HE tne abd of 2886 ﬁlqﬁé ¥EufeSR ?h nRaiDGhenPhoP A iPfonibhation
onbi nation with other anti-cancer therapies,

Wirbrf&hlea eRtsHResegitctar the Besament eﬁfanc‘reml@tdvsehsqdhﬁh%w of R in the

maﬁlfa&mten;eﬁ a]eaieammt Bt e hl{botﬂaﬁlau@pamhea%@etwoﬁam%u&m the treatment
|nven i s description is divided_ into
Oﬁﬁ erP

ot ol s, e e o T Bt days
onadm:kl’}jeﬁbd &t bR RmBbdideddhe ﬁédx&an@ﬂ‘l%ﬁ%ﬂiét@‘&d @Ellyoﬁl oMk Efbodiment,

r anti-cancer nts 1.1 jstrati .
A R N R L T 1
enﬂﬁﬂmﬁﬁﬂ the asdessneint lifuid tha-cbikibs EEGrmltorkMﬁraﬁdrﬁﬁthmge of 1to

458 ('gE g n ée pé'?fre &%@mt%ﬁ.ﬁahigeaoggg § ng lrrrgg)nolré%%é é){ ?n\?ﬁy congalns a
pr@dlmitmsln oeet dngediofent? thD@eflioOdah] is Wénbleh pillefdpade, cofacltehentaining
ﬁoqlgmogg@ hagoqbgéogzgg on cancer cells and cancer

patients n studi ed for many years, 2-DG has
[0V e r Disadesed ispprethed df fearing drgraverdiag prmpdr, Wictomethwimay comprise

adgl@*r%g td Wnhifral Q%r%%&ﬁa}&eeuf@gw@ dbdI6F f%?"n i &8 Iellnycﬁhment the

fective dose or mnistration re
mfélamlﬁelapreﬁes appanigprEgde ¢ mpmipaka thesppepics ffeﬁmfﬁalme of 28I ibhe

oG EFith@Bothd} @hti-LdA8er 2688 I &R enbBiEhAR M ﬁl&hcﬁifcfoﬁl ltlseg an
be achi eved only by repeated adm ni stration of

adpiHG1A i 4 AR “arfweiooly et fas §&2-Dickin 6‘?¥Eb1%?§1ﬁlél§’tth surgery

anll h@nd)riallﬁ a&mﬂﬁumoﬁ\éf ﬂﬁ&eﬁanﬂ%ﬁﬁt@ﬂhg&{t Th o RRErhHinfedd) G nethBd
ent adm nistering a therapeuticall

 copppbEiE Rl s ORI R St ¢ G ip combination
w1tlh€ci1ﬁﬂ>ﬁ ltﬁel‘@ﬁ bddy ofoh&161 ddvienistgen &fbh(&hd’ﬂ efti-Bdcer agent. In one

nis n DG at a fre guen r than on

e R R o5 e BTy ST S B pposae
cahuenﬁnoneteimbmnaft tbddahder isn nﬁdmadlag tesiafahtl cancapgaraeeicadt tﬁatﬁsh at
otﬁer\%aew%ﬁac?qgto%regtment OO%IC E!IIB 0 1men tl}elgf?nceﬁq\ég tXE(ifl%Q."CS?S?Emt cancer, and
thewethdinomprigs admtuetsatramdf aetmpet ade2AID @ t artbeieﬂestmaﬂy ¢ftequne dose.

c ﬁﬁpx

[06;)13 : g?]1§cltl)sé@%re l?r\gﬁstﬂggt?éae nc%sthgt%gl\)%\‘g?%flﬂr?%m{Jrggegsment qf the
capggnpatient (odetarmiaa thiedgeree qf sesceptibilit of Fhepatirnty qancreefo&l'sG mdlated
dr&g?tﬁér ?ﬁe@@a%dtoﬁlepggx&'tsrén@%ﬂﬁidin%n lof B iER1oh 8 dedcBBMik Rrore

|nCU|ng but not Timte 'eviation or
deit®ElPYr ati on of one or nore synptonms of the cancer,

di m ni shnment of extent of disease, delay or slow ng of

di sease progression anel i oration gal | | atl on or

stabilization HRIFROESCREFINQERHEF
[06BTP| Bige [,PHheRSA- B showPrea1@ BOLTDSaMI ¥ dc@iﬁ? stﬁ&]hﬁra mouse
Mgggg{ﬁé%&n%efults known in the art. [0019] In
h the nmethods of the present invention,
[0@:6PG Figura?l siofvs SHe@fr@turésbf cataindBDGYndl@se i n the range of
about | ng o02-DE kg of patient weight to about | gl kg

of 2-DG per patient weight For treatnent of human
pati ents, the maxi numdaily 5dose is preferably '




not greater than 500. ny/ kg patient weight and,
“accordingly, 2-DGis admnistered in a daily dose in
the range of about 1 ing of 2-D& kg of patient weight

to about 500 ngi kg of 2-DG per patient weight In one
~enbodinent, 2-DGis adm nistered in a daily dose in

the r of 6 WD 2004/ 062604 PCT/ US2004/ BOUBSE4/000530
(mu?@gﬁ
VAL ng/ kg to about 500 rrg/ kg of 2-DG per body

ht f th t Tt th
\gen‘logdl rrgntl}E'I?fhE»aﬁml enmo l‘B@ We oseelrs a
[(m DC?ib n;’ﬁ‘i of the patient, to. rer |
bﬂlyeﬁaﬁndldm 2- @OP%@rI%MHW@PWE(QF}a{egﬁ ve dose
e abo %@é&ﬁg Q@wm@ém&apmom&mtﬂwy
*heWBP@ pa |ent ’to be treate anotg ms
apfRPoREidh ﬁﬂh& inveitions thie desprniiop isaliviged @Pﬂl&fg\l @
about 5 Whiof RsthaGoweith biheryanti-cancer
thWF‘gﬂﬁ‘Fl Yo‘?ﬂgﬁ‘é"g%%’?ﬁ“g?? 59%‘5‘7‘?*%“?2“3@ lli)O] 1
a@,ﬁt@,ﬁ mmwahmﬁtabﬂwmh&ﬁw@n Mﬂéﬁéﬁ‘é H?‘ﬁﬂagﬂ
ectjve funs!
AL PRI MR R

e pa I'n one enbodi ment, 2-DG
pa%‘kscl gm.mc-stered daily for a perlod of tine.
y%lincal ly, daily adm nistration for at |east 3

consecutive days will be enployed. In rel ated
TR Mc%@%‘mﬂs for at least 5
“Tonsecuti ve da at, | eas ﬂi;,aéﬁacaﬂkr nts
l(}Il%st’Wllfb3 the) {‘Eﬁ“i‘e\ﬁgm@é%?%n&fgmlgﬁgﬁdgﬁ% dose, e
m{s TPk Al QY ) e i QUG s nanebirbeein sppraveddor tbeﬁe@?% ofgacer,
practitioner t he on en for
' bmﬁeﬁpilerlésﬁ’&‘i’qvﬁmgﬁg’@m Caglg m%?‘gst% e}?geél( once

0 oo fifonfl 3tk Yres f}ﬁrﬁﬁeﬂﬁﬁum§ iagat mmm@vmm«bgfxé&
togpetieR et 69 W THOE ?hg spO S Blist AU the AApsdTE an

venous

eﬂgc@i\ré‘!tio%k ffbd. lqlﬂ)onc gsﬁéct, @eaﬂ@hmn lirheded asr@thﬁdybﬁeeﬂmﬁ p?@g ina
Into two smal |l er ose r
et AR DTSR ToR e g 208 o e Bl bhere e

adm ni st'er ed
tﬁa@a[pla | dhe¥sivel &osambkahneb by afupinisteriig 2D e Ereussy gredfggithan one

as *used "her ei n,

d trat d.
. dappanvecls i %P%H”W@@Fggﬁ n S LRULOR of Mﬁm&mﬂﬁ

I Can 1 ncl ude nultlple

ﬁ:@b iBkb 8ot B bRihSds b &ﬁﬂdomﬂdm olﬁ ﬂusunvainmcmmas biesed totseappagest in
an consecutive dail y ad tr i
any ommal] gD RYH p(g'{.nﬁ gﬁﬂel %ﬂﬁnﬁlﬁ cancers.

, s
ARkdnb Ql{t OY th@ AVRIRA ﬁi&tpatleﬁﬂld 2 humaxqwlm &8 lﬂm%l
every t

sovre (it m@g@ gcnb%{th gqqu%gﬁggmg%éﬁ% %s&;‘% %h&ic%l bxrliesued

I's repeatedly
‘%%“21 rihaﬁn%aﬂt AMEEmiRd ReAlieviadfor helixratfonrof encamrpass syrmptoms of

O et i e Al e i
o %%%ﬁgﬁ a)\{ﬂ:aﬁcfh SREhHBARAE B disedse Date, ﬁaraﬁimir cansplete enghisgion,

ays per week for at |east three, four,
tntoimg@!rsumval agrthes begefici) sspliydpowe Wé%‘k‘gt or

i‘i(ﬁﬁe o‘ﬂa&e ﬂaé‘ﬁlethﬁﬁ SF the pRgent iihlv&ﬁmm '-I‘DGW' adiioietersd in a
SIX s Wwthin a six-nmonth 'ggh %’Puﬁ; ofz—I)Gr

amt;,eimmnhmaggeofebouak mg e DGRRET PAtiERt ggot;

at ',ga%tw Sh’ Fﬁ?ﬁéﬁnéﬁ‘t SR apdidas, \aﬁrrﬂmhhnﬂw dige lslprcferably

drfent DG i's adm ni st er ed Ie st S
I@xﬁfgrm khah 680 aug/ki paticnt waigit andicee mﬁ‘é’u? Sigﬁ%alx 4 daily
ld?)gzsilta th%lr%(nge of about 1 mg of 2-DG/kg of patient weight to ahout 500 mg/kg of 2-DG

per patient weight. In ope embodiment, 2.DG is administered in a daily dose in the range of

6



consecutive weeks, or, alternatively, for at |east
two, three, four, five or at least six weeks wthin a
sy 20mptdaeperiod, or, alternatively, for at Iea§éTﬁ]\§5b04/000330
three, four, f|ve or at least six weeks within
twel ve-nont h period. In one enbodinment 2-DGis
abaigmi e ée elepva bl make of 8-Ddays bpdy weight bf thepationidblby treated. In

el G385 B A B RSB BB Fo e

abbit260 mdiewiss 2-DioAgr @6d3a$veigﬁﬂ§£ the Ip4tiEANS B fckied. Mfoﬁﬁe,r
or, alternatively, | east one, two, three,

embodisnest, ﬂ%ﬁ thP@H@%UC%H}Xfoﬁ?HFﬁ dosans abautraﬁrmgﬂqget@ |abaut 150 mg/kg of 2~
f
P 0k SRR U O IRELh b Wi, prenticaty

' effb&l%@i’(’_ob& mlaedutmrmgﬂdg td gdoet Slaygs/kd y2-Crts by Bty \ﬁélghﬁ&&he patient to

three consecutive days, and often for at least five
besatedn consecutive days, or for a week, or for several

[G(gl%ge | ge[c]é%[g% rﬁr I ﬁce & ctl'?%ltegsg rqltées Q;%%(ap %agf(? rﬁ;‘ 4L Sachy dose of 2-

DG evsnaly aiayisisteted ivelele tinosnathy pdisat, nﬁamﬂ%Sedeah@em 2-DG s
npnt hs, six_ nonths, or aﬁmr or Ionger [ 0023]

digpErred dnty (i pRenashatiines.  hymiealln. dailyredmimstrastondpr at least 3
co@é&ﬁtlﬁgl e% ‘P’gun mployed, mfag%{tg & bl%gﬁh %&gsﬁ{ﬁxon is for at least 5
COISBOMIve mibjmj atleadt § coBdeci¥verays, b:ﬂ af ki (Bé(ﬁfseﬁltﬂmﬁyﬂ anyendmg on

3 ?ast three to ten or at |east five to ten

cfloﬂ%%» erryltion, andrgute of adgipisiratipngelectsdhyrthe pracifigeeriagd the

coﬁx%ﬁeﬂ@é’oﬁtﬁ@?ﬁ HENHR BYe cﬁﬁl FRRE S %%ﬁ%’ﬁmsﬁe%cf ?nceoc{aﬂy, or the daily
hree or nore tInes, sone |mss W|t a no-treat nen

dofewnshbe2adDiBniseerd io mhuiiapilg Bmgllérr dieotheotgh the eversalbf wdejx Gincluding by
i t.r eat nent. Slmlarl

et ween each mul ti pl e-d
i G G G R V™ SIS A T o st {42 dash ghay be divided

rmtg Ao 5BA11d WBseks And it a4 %E@Hbl%p%w df@&&i 2k Bied Hh8%r doses and

to ten admnistrations, or
admumitered thrige daikys It wdbbsamiardmm ﬂtel”rbaibr dnatj aswsed betesn “daily”

adm, ni.strati od may be repeate , or .
s iRRtgh ik Bftehocong Atmls eaiion ek g et cwﬁﬁs%@ﬂe
adipRKdt@domsangi ng from one to -sever aI weeks bet ween each

wlth&e day treatnment. Qher nultiple-round
10022 e it istigHomephdiiles atheri tan ednisecusiyealsflamadntinisatidrecan also be

s ARARELIEY ool YRl PGB

:adigfnisatiby enddeserydlird &g, Hﬁd&ho@fa wedlanay b@faﬁ%ﬁ)pla@e {d Qome mstances but

admnistering 2-DG in the ranges stated

1
in apygvent, %Sﬁé@ea@élYo’fdeter@ﬂvw| pghipd of ylpiec o qry:xmpteo whether
wdrfRRRo 2l AP B bt} bRet G atel S oy or s

ﬁed;uaﬁﬂy,pe he embydidest QnDGhe a&xdimﬁtbﬁddraﬂéa@ﬂZ dhy2pddSrechdbr & least two,
utic ef fect on the cancer in the patient.

ﬂlﬂrqa% wrnpblepH ShepeasacIEYg Voclst pp @itmm@tlu@lyeforraé@aﬁéﬁ@ three,
fouk ?ve%r DEehRchudse FE g&g% EP‘.Q)? ?%Jnﬁﬁ geltf&ﬁ &l nalte?rga;tgrse?ﬁ dor at least two,

mnistration o Reecutive _
threxg fisecfine orat Baytsix Weekonsthinid tweveaysith i;@n@d) NEEGH dnvisbdiment, 2-
ast Ségays per. week, at |east 3 days per

days, .
DS Siinitersias s Ao oner sk forss leasy 8V dhregoionk, vy abdeast six
corsE@Rive dReksdaY SHBRAt c% at [e%?tzé%% hﬂe@ %{1 L9 ata{eglstlg% weeks

treatnent fegi men ac I ng rese I nven
withiner stos®nth period, or, alternatwely, for at least two, three, four, five or at least six

weeks within a twelve-month period. In one embodiment 2-DG is administered at least 10

days per month, optionally at least 20 days per month, for at least one month or at least two,



and frequency of 2-DG adm ni stration can be sel ected
to achi eve a nmaxi mal sustained area under:the plasm
concentratl on curve (AUC) over the course of

VPSR The theoretically optimal dosing relfiHEsR004/000530
will result in a maxi mal exposure of the tunor cells

 thrb® fohn Dve §%at 1ERASH @dsditifdnonify] §£ faﬂ&rﬁhﬁ@&)l' %gleﬁﬂ%ne two, three,
maxi mal plasma concentration ? or any sing|
fomdmvertir it keast on monthd iglef-mOmixpanidd. contri but e to

icity while the ] |, deferm ne 8 04/062 04
1008} ot e imontaentpEih dy gt et OF SSTIRIGY o tective
do@rlﬁ C(frﬁfnu@& RS m RIS Aays NS PRABY FbiCat Q4 440hreet Joﬁ?écﬁﬁﬂat da% tahd often for

may be suspended tenporarily if toxicit
at J@@é‘éw taltengonsasntive dayso o n evest, of for hevepa tvice or “more. Thus a

patfeﬁtwa}riag & ot gtfr%é W}“}ﬁh‘i%yrsd,%ﬁ eW}tgg h]?re%ﬁ% f,pgﬁ%’fjpbr several days, a
weBIRASh B Yool b HBY RS HGARY, A ABGINTING, SPEAhRS,

|rr|tab|I|ty or nausea). I'n re-treat nent regi nens,
[02BE Goseistanwith agujinistratipr gehediisef othsaantencareena ARG may be

ikt B binad, SRS CaghnE G iy oxffeleniy Slaf bpibaiments, 2-

DG RAPBE adinistsicarped dagy £ \UelastIUAR YO th, BF & 18RFRT4®Men consecutive
The period of tenporary halting of admi ni stration

da)(Sdmsﬂgsunb thrga o tepapr Hee m@daﬁﬁe@mnm may hhepeatplonde; wiice, or

an of t oxjicit 0
R ket b e B B B oklodmneine fiom one o
seﬂéﬁﬁ%Eﬁ.ﬁbd@ﬁve&ﬁ&aﬁﬂlrﬁlﬁlﬁgl&dm&aﬁﬁéﬁty SINi1EAP, Sﬁtsd)rﬁ@elﬁfmdlments 2-DG
synpt ons Therefore, an intermttent dosi ng peri od

is adgyiniptsre Ihelenday on o bytey @émnfup;@atm;y,snggmoften three to ten
ad]hﬂ’%\é{lgrlgsaan g%g t(pyer’ldad&gﬁlg% C ear n Cl Bg? 5’% & e?ﬁgg)éfn In

admme;nattb@ﬁqmmhy bt hepedteBGnkcs, taiby 61 & @Gndid tignes w1th a no-treatment
f or mul at i on that doesn't contajn glucose. In on
d rapging dxonp pe fogsyeal Wé%kssaet%e%aﬁb@pmp&r%’rtreamnt

Otlﬁeg r&@l@qm ﬁ:thE&ﬁl'e ﬁ)r%ﬁ ﬁﬁ?at%n%ll l%enagg) \gm?éj%{ﬁ?é?lt racticioner

ent 1s naln alned on a
qultibtbbjttmdmdesured when 2-DG i s adm nistered. In one

f d d
[00§g€ gl’il gﬁ‘{] g@ﬁg’fa %i i nésg%lrg{gé, n gutbqag%f%ffga’rg:?n o S{{ggm&e% of 2-DG”
refétk @facﬁhﬁﬁsterw [ YU in hBEANAS Eﬁtetdc(e%e é@@g ?69'1 BY%£2-DG per kg of

particul ar mechani sm consunption o
pat(fat oight) rtﬂmealty 21 to I¥buopof 2+D\G @en ke aﬁpailegt weight for a specified

.avai | abl t he bod cell hypoxic, ..
iAo otdmoranina sEDgme B nheien B Bisuation of 2-DG
had DtheRpHRRSER0En Eﬁ@&ﬁ@é‘r ih @E‘iﬂj&a‘ﬁ'eﬁg @8 vE ﬁie}a;:eﬁ%‘ﬁ]ly effective dose
nore susceptible to 2- e., because the oXI C

regirptissonZ- O G inthnde ﬂteﬁﬁedﬂ:tembeddmrghmh @s ﬁdmunmamg 91" 2—H€iaf0r 3

| ucose ther e less.en y.there i.s '
copsFTyvE T rmamair ot B aReseeit vy S POtV R ot least 3 days
eﬁW@keﬁtlbﬁt 8 dafs %e%eld’mf 6he RLAMK 5t 1BALOWa R4 Wednki0And at least 20
fromglycolytis Moreover, a [ow car bohy rate (and
daysper owath.y hi gh f at and/ or high protein) diet will
hod fat for the erat |

GSLT 5o dBizins ¥ 200 e iEl bdiosh Rise e fE R it sipRiation, the dose

and@éRRAcPOED F5G aﬂﬁulﬁﬁiﬁtﬁhrc@ﬁi bB¥elb&i8d BY Alhfeve ArmBHBARstained area
&ﬁoductl on over glucose, so an increase in Kketone
I

&@amﬁm@%aumwwa(wg) eeqrdhrientee ofiireginens hethgoretically

fore decr n3| Lvit
oot Grfieied B SREP bR ERL bl s Pl kBnano. o
mebﬁﬁécﬁﬁy A& Rvhile minimizing the maximal plasma concentration (Cpax) for any single

administration. A higher Cpax Will contribute to toxicity while the AUC will determine



the brain is not distressed by the 2-DG nedi ated bl ock
‘on the glycolyti¢c pathway). Because 2-DG build-up in
can lead to toxicity (typically mani
%@ggogﬁ%l%@r*rs associ ated with hypoglycenia), %%%}0%9004’000"’30
production of ketone bodies in effect serves to
effiprcpt ot 1stdmdellatc®kiﬁn fireamt fo2 oSr caldepiien@pe@inairigs, Gtatment with 2-DG
i ster 2-DG continuously

mas b SRt etgﬁggﬁé&%é‘?{“ﬁftgg ohsprat o fordhe ATECHGReRE the patient,
; - e
B R Bioh AR e LS A PRt 3 ofh SIRRRCR RS tolty may
restkieneympionis esnsisentiwity lggoelychmia @adladiag tweatief flrrﬁamytyocﬁr nausea).
an cancer egi nren Wwth. 2- 0271 2-
In v st §20ERRs 0o o e odiSiadja relitaeliee tgGaE o the prior
treafitiédt! ThAny E@erﬁ,r ds tokiitPis obsBRled ‘E!l'uﬂﬂ% Pégglzt adﬂfi‘ﬁlg:[%ti%ﬁa&osmg can be

i nt ranuscul ar, tOpI ca or subcuta S rout
tempgmn@e siopptd g5 @m‘mersympmmfe roblsetryecb rTheypepiad eftespakary halting of

e (e PEGAYS 66 BRiaRdt et i gt when eriar araap of toxicty (brain)
1o 10A&Ir Yohfitnd ﬁbuﬁeﬁt%éﬁ&ﬁ&aﬁ&%rﬂi%@(ﬁq&lﬂéﬂ Sh DY easiBb@br  determined

adm ni stration of 2-DG can be equally efficacious: and

- indirestlydin eessativinet symygton(s).c Therebore,cin inteamittent dosmg penod can be

cenfudl @y Bsritn dot ot SRRty FiRe e hised on

--sym‘b&ﬁ&'ﬁiﬂh&m@dl%%cﬂéar&ﬂc@%@&—ﬁ@ses than ot her wi se

fOSSI ble. Thus, in one preferred enbodi ment of the
[0026]y bt ¢renemborimeatehe XDiisiadingisteel mraefblrnyﬂatmd:hat doesn’t contain

oo B B3 ST L Y BB e o

the 2@ CH oe: ﬁﬁ&bdiﬁeﬁ\‘@ theAtTbR i§ Eﬂaﬂthiﬁ@d bEH ISR thcose diet durmg the time .-
practltloners of skill in the art can sig |canta/
is

peripdpvhene-D@ tadennisistade dhose subodinesat, of the lumtlem P

il AN Bl L LT AL 9 RS RL GRLAGERARL Fhnon

mteﬁd‘ﬂgtth ba®oudd by atphticali @fechinithy 8 PiBidn ofl dlo@Arbohydrate diet
nportant aspect, the gﬁesent i nvention provides new

resulis it dacrorisd dlvast Avrilablere dhe brdyy akinadhnenlls amkypoxigwesions of
tumglgsl %hétrbo“c@'mhﬁ‘ ﬁfo&@&t&&%ﬂ Nt §E&%’%eﬁ%ﬁ%§%ﬁféﬁﬁeﬁr& h0& cells even

OVVI ng Sect m ni

morastsceptibledn 2aD6n(.s., bERRSY thehypogio caldnae hightydepbedent on glucose for
nven an be ¢qQ-adm ni stered

met s of the
encrgy: Bt HAbR Wi%%"&tqﬁf‘é‘ren&?&ﬂ waipepd Higdaer energy levels make

the éelPé\Fén%Bfeeéus@ff]ﬁBIe b2 6L Bith Blgﬁﬁ@ el ghglﬁ:@ﬁon 8t Wycolysis).

by any particu mechanf sm or ect,
Moneoverd mlwmbﬂnydﬂata:(and bpticmlly highs s andjmdngld proteie) diet will force the

er ne d benefits in din [ .
bodg g Gtifie, e aHEAon. Changriy. ToRUIRiF s kenratigpafkefps bodies.
Keté&‘legﬂ&ﬁégéﬁztﬁr&feﬁ&fi 86 theOftain! 1BF E&?ér%f@rlog{éctﬁﬂﬂ@g{ %lggéée, so an increase in

death; (ii) co-adnministration pro S a
ketomé:ndwdacmaswhd: braifisdepaobdemiestn gt¢osa and thetefore decreases its

ant. c aI one, er alleviation or
sen i, B 2T GRPET BirePTo i cEndspfhsbaiacrs ety Bokrae bodies, then
the Biafl I3 o MRAesRld he QID@fméHﬁ@@ﬁfbck @ﬁl gl%calﬁkcpﬁﬁtﬁ‘@aﬁf Because
di sease progression, amelioration,
2-D6x batild-up an therbrain cahieadits m@tys@tﬁnmllypamfeaﬂed by symptoms associated
mﬂlcl?%g‘f}trc%nglejntﬁe progﬁc’uon of ketone bodies in effect serves to protect the brain ﬁom
2-DG, allowing one to give higher doses of 2-DG or administer 2-DG continuously for longer

periods of time. Finally, ketone bodies may have anti-cancer effects in and of themselves, so-



prol onged survival or other beneficial therapeutic
results; (iii) co-admnistration of 2-DG increases the
sensitivity of cancer cells to the anticancer agent,
all owi ng | ower doses of the agent to be adm nstered to
the patient or allowing an agent to be used for

: Rihs Of cells otherw se resistent to PEEDEGEVHEITI
otherwi se reftactory to treatnent; 10 WD 2004/ 062604

PCTI US2004/ 000530 i,v) cozadmnistratio - nd
the predugiion e%m@e*b%"éﬁéﬂ IP‘?TE%E& g%"@?‘f‘ﬁ“ieﬁ%m‘égfg‘;e ﬁﬁ@’
re@ﬁﬁﬁ‘sgﬁﬂmi ons of tunors that are not efficiently

11 Ted by the agent gl one. [0030 used. her ei 2z :
(0021 oD dmhsaed AP ST AT R L e S i i
(o2 iR udigREA affefal inhinQtoillad SopicibGLAbEutedus oD, TR I5G

11 gert are adm ni st er ed ,asectri)art of .the sane ‘&%ﬁ&ﬁe
genéraliy edipigtered araliyer by pRBAtCTRLRicCion (Bg, PERYePRUsA -

T . it . aficie: ¢
Aﬁ“ﬁ@%’gg“?‘%aa. at'i Jaﬁgfﬁ thel}z{”ﬁgr caﬁqe?ﬁ,t&g.e a )m.ggg
surprisiigise na) adwitisratornB 20 suyheiegurtly ofisraNy 'F[hFﬁ% ke

cour ; 1 NS ti (] tlehEresi -
0§ Ypdg el P SRR AR dRbory e i o
- wRich3-DG isadminisicslanceeifretewly anfier athighirgloses fhap piherwise possible.

onpl etiopn of the. . r - addnthisdrB®érally, and
T Bk ot il AR Een, LIk sahitifirbPhraly, an
mettipledpanarmnitteedavera pered piting astdesrbedabeyée ot her

er. .t her . |.n i oA ' . | .
R Pebe Fader it B ERR AR s s od b practitioner
of $k6lRinThavrt ash binifleaBy nprovedmttivanfeutcanescachieted VG‘-%’&F‘F’-BH‘M
of adm nistration of,the.. - '

capop e e BHing g o 0 ibeish heAB gRTRAEHERBles, as el
a Bith Age tilug tarpics indetclapnicninint dne BafoBaitaspecintbe preeent invention

dutjn ar f. the. period of.adnni st i 5
- pigikt Bepgpbod oo s o3l O U el s cbimtion
WD epawtisaseediinihi: fillbeing sedtor 2- DG adni ni strati on may
be initiated and conpleted prior to the

adm ni stration of the second drug. 10031] Anticancer
Q- adinifiikeestiapwith obkaynti-yancarabénis | nvol ves nul ti pl e rounds,

' “cycles." of.. adm pi strati. o .
(860 E35panog i B eBY rleitatos 1T AR by cERlRred n
c6binatiornfithauing: mitisdanaat hgents (‘Estiovedet ageot h Withoyt infending to by

cycl.es) can he viewed as m ai st ratton..of. a-

v o gt g R SR el B A A} ot SEE RO
bradd il o b of sevdrslsmexpected watfiteintludibg:h t he ot her Agent
in gengral, .2- Wi e given.on a_ dail oSt

| cast OenpimrreasinE et I i dRefdftind s SABebul Aokl
iAGREGH ofthndehellidement i on, 2-DG is co-adninistered wth

the Agent gccording to,a edul e r.epeat.ed - .

Found WHBroO B RFERE P eS A BT DAORRIPT By DD feRon of the
a%ﬂeeldcéh' 1R EHt ?bﬁe, agirsitg abéagionbr alﬁzgioﬁﬂéﬁﬁ ohy/or mbtasynzaptoms of
24-hour infusion_ once_ gevery 21 S. e.(f., Days 21
thocangd, digEnEARtT oxpog o seareuey b o ot Siemec g
S HIRHiBn, palHAfoR of SANIEatYn dT@e!dishaX efate ARARIaNorTbinpleteaAmission,

be acconpanj ed o-administration . which is

é by 2- DO I
E@W@%@r@ﬁtﬁ%fpﬁe%m@ﬁﬁ%ﬁ@mﬁ Wi nistration (e.g., 2
- DG i (i dfdthififst@tiefl oo BAN S cased the sxsitivi(3 of @Rckr 84, to the
precedes the paclitaxel admnistration (e o 2-DG i s
Aieenseazert adowing lower doses of the agent to be adminstered to the patient or

“allowing an agent'to be used for tzeatment of cells otherwise rgsistent to the agent or

otherwise reftactory to treafment;
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Days 20, 41, 62, and 83), and imedi ately after the

paclitaxel admnistration (e.g., 2-DOis adm nistered

on Days 22, 43, 64, and 85; or if adm nistered god

during roughly the sane periods, Days 21 and 23; 42

and 44,63 and 65; and 84 and 86). For convenience,

WeWeMAkeos and particularly if the Agent i sPCT/US2004/000530
- admi ni stered by IV infusion, the phyS| cian nmay omt

the preceding day f cFelaked kilGyEdiRell
Al teﬁ@ 35’@}“?%”? Iﬂ&gwm%‘he am ni st%reg1l cont i nu%usl ySml
ng&gmtmﬁﬂmmmwﬂi@mtbﬂalhdmm%@&ﬂb% of the

(08 Bataradoban ™ el M S iReORGr ape o

SO
refRREH ©Mbreid 29 TAGt Y eheat the E-QG &l Apeot mdemiﬁtngd aﬁpam: ofithg

soparave ogions 1y s SSPURh g B R O apy,

adefifistiation SF thid A%anf?@ ¢ \1he Qfitition of thddtherichecatharapy)i sddtpatment
exanpl es are

i DR tontmes Rvrahnc e cpse gl O et G S e

of'tﬁe anlahoteé: %ﬂbomaft,@maﬁﬁdidnamnea afveriilye mmam or
e sched u!f

f d trat
copiplegion O ke oo 10 Oty RIS RCEH S 1
cc%l%}:{psﬂféco Gith the Rirdmibio BB bthdr Shrcat th@ipyD I InQone bmbbdlment, 2-
m ni

stration of _paclitaxel).
DB 56t At e BB G e ekt ARG et Y 7oRE is
UG sk e ckSatitR B?ad:ﬁfuﬁtﬁﬁibh yRhWABGE AhRnb eMBbdimbﬁt, 26 is
cancer cell are lo In this enbodi nent, @@g a%)%lg{] d
firsf adofimsteridmrion to a@wmﬁtﬂtl@h%ﬂﬂvﬂwaen'@ |%E%aﬂawta§ P e
ausli £,)such 43 cefigin
bR EptiiTof bl °*§’éﬁg°f‘ﬁ9%‘§??m“%§ﬂ
- toﬁiﬁbma k&tbitmxtbﬁ 3-RE %@W@éﬁy be imf QLY “‘g}g’ﬁ'@&g’
Q?k!i %m]:gd?dr% is adm ni stered once | n an
m)un t;b ective for ~reducing ATP | evel S | g
[00a kD r Aativencartimsibererst tedny dgriselly Buplyesarittiple sopp "ré‘{’/ eq-‘f'gleS' of
a@ﬁﬂhﬁa&og of ih8 ﬁm&ﬂé& agmwenﬁaé dotext &amﬂlﬁexa@m—mﬁéaen extle

mal ntai n ATP [ow level in the tu

of admghistratios @s well @ﬂ@@;nph&tsﬂrﬂé axpleékmm’wewe%a%%ﬂﬁelé‘ﬁﬁ%'@F pfa
s68ha %ﬂ%ﬁaﬁ s D16 BRAH biibinShdQIGh anyASt ald of the afriptxele of
amage | nducedem?/ radi ation ther %P‘X angd fg%atl ‘
tegaimenti withdhe pghor Aegngin gageral, 2RGwillbegiven O3, eas
1@ Ehéatk Blys Qlriddle B F@%@Qm&é@ b hé BAMdoR 2 BT f}@-ﬁdmmlstcred

repair. ~“Consequen adm ni stration
vaﬁldb?r ﬂantﬁémmhﬂm’iotah‘@wﬁﬂ? Froyericdet cach @%ﬁe@@ﬁm =\/‘B Q8% on

e Jﬁwtﬁ%{ﬁypﬁbﬁzﬁm isQhERERI MP3Mn ﬁhﬂjﬂw &fb 24-hour infusion

concurre such therapies. one enbodi pent
ome evkiy 9! msm Decmél,ﬂlcﬁé-w 4k drse of Bgpment. i this cxample,

%a?cﬂ %i 5 nlcfbe RYMpRhisd wm@édns.ﬁ@m
rraglng an m ni stration of DG is stoppd
witigris t:dmemmutw&th% pa@hm pdmipistraion (fbd- Qﬁ ipadpinigtegeds

ﬁ%s 5*;&{ [ £/ éa&c%gdes h@g@gribmh haphididl gemamaﬁm&ea@p

ation wth anot her anti -

mnﬂe,r4l,aﬁgeanﬂ 88 namdwmediatelyafio the parkiexchadmivisyatism (£5e 2-DG is
ﬂlg.ﬁ]\é% 1%'3&3011[15&3/ %}f ﬁ?tm I r@l‘a@mﬂﬁé@mf (gxﬁld%bﬁghugﬁl W19 same

can option y inhclide a
itieds, Days@l awghiSs e miéﬂrﬁémnééi,lam)% ang 86)nJlor privyniggogghoweves,

i PSR A SRR TV it R PR ap%'%‘é?%”

preceliag ﬂasiosatof AtDG for thedird cyode. éﬁe'raﬂmfﬁlagliw gy becgiminisiere
ct:ori]mnuously throughout multiple cycles of administration of the anticancer Agent {e.g., in
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presence of an RNA, a protein, or an activity
associated with nultiple drug resistance. Miltiple
drug resi stance can arise fromthe expression of
certain proteins, including P- glycoprotein (PGP),

mul ti drug-resistance protein (MRP), and

wongewesdsst ance protein (LRP). PGP causes REHISSW0NMEs0
to ant hracycl i nes (such as doxorubicin, daunorubi cin,

o HPLELRE By eI, MR R B g ot
the(rmpévbmﬁﬁf day hrégnmhgm by Yefarn dayi2h indonignding yojil thagyd of
S SR SRS B UM LG Sphid AP kg Sy, ond

es resi s
noﬁﬁtehaeawmm ﬂﬁsnveﬂﬁdm any fashien. Tiespofsldliin a@@mmu alsind 12

WD 20041062604 PCTP 0 certaj I i ng
angrSRie Bt ppa s T bt O e et BBt
m&é}ﬁuﬁmﬁa Edr G coBRARRESEhasibRi(S L ono BOG mmqmumdor to the

having a_nulti Ie rag-resistant cancer a

firgtadsnpysbraion o4 p fective regi ment of 2-DO together
[odu24 htlﬁé}?temmdzﬁgﬁt{ zh DS l@ltimﬁn?sﬁﬂ%d with ﬂﬁduﬁsbfﬁdsfngeﬂtlﬂﬁns more
agents to whic e multiple-dr r.esi st.an
effgetive hp A TP leypls indhe canpeyss ﬁfmll?lw A dinepbodinsy bf‘ﬁﬁ{ﬂpy of the
invenitbi dptio 1o Antsapiol fbsth ntBivre AT l‘e.%ls @ﬁemrrofgﬁamarker)
acts, either directly or indirect]y, alﬂg?filbl

in Mhyyhumerdo bateraterisl- BOrasiste M‘%’I%‘I'Faﬂg(tﬂﬁﬁ gyeilghle foghe cancer cell.

THuBth Bhd cmﬂ%tlﬁireﬁiueﬁ 29096 Y4 RimiNbtERd 8Scedn 4 MRAGR Footive for
transpo er or G-, whose expr ession or activit

1S
rofrirecAPdehel o e oY 208 adrapistr Chpepe Py S 4 Nblevels Boginfo rise
aphfd0 e LRE 9150 sstaaieﬁmst&@a toha&intath AT £ 2960 RINIRRE ok, Mg a

I nVent1 on i nclude P13 kinase inhibitors: LY294002;

simghtpdamy of DG Hhas tediees AdE db pyrassreellicahaye £ SrrEpalie pfers As tut
ode (cg%:n%‘!: ﬁlﬂ%ﬁi& M Blduéed byahdigidithdtignah by c@ém%lgaﬂeﬁ’ﬁﬁ@
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Co‘% gﬁ a’lot eln 90 (Hsp90i)§m%‘|i%l torﬂ;ggguc fm%gmﬁeat
inyesitidm tRpIow: Hafentiomiromas When @eﬂwwgmnwﬂ@wﬂlmthﬂm In
o&tegﬁgm&%t%mam 291198 $o adtiitt st bGhSoraABSsly with the

i col derivatives such as KF58333; eni st ein;

adopfuligmbionof Bt ’aﬂﬁd@ﬁ’@maﬁ agem a{né @Wﬁ%@e oA 2-Dixstqnped when the

0?“%%?% rret xyI I avone PX 12 (1- et hyl prop
loiﬂaa]d dgmr%e@nwmm)w@ m@mw@mamﬁm&@ ?r@ﬂ

sl LSS e B “N%*‘*gm%%#??g? gt

timonisbd thisreataatmetbod ap eolitually imcludemstemio diagnose whether a tumot is

| 'mqlﬁlg %’gﬁ %’ﬁ%@% 3%28246 det rmglfx%gzqe the/a %‘?ﬁt\%@ ?eﬂedg& 0

ohsferva:m thed thegmcmgqppmmelrmﬂanbwtm drug proa 'diggrostic test for

plsSlaBe Aol KA 8 bl oY S AR AL ?mg?‘%?‘%?
- Madiils drégesjtad 2ardbise fiomdy poreatienofivertan rotpins isdelig e

e S P gL o
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S ct ed, fr cans iostati n
aGaring pap ARGET O HoBa RERERLY Srrisige T pER Rirlmd)
detaxell aﬁzf ackfimmiy;oin oy VIR ehnbs resigiani paniticacyelies, Ivina@ﬂkalmds and
eﬁ%ﬁé&%ﬁ%@%lc&s&g lrrasl ecré Itg Em nacycﬁﬂe% onsuttoaxta}l@one | ctl]sg) atin &L,B(f)l;} and
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medr oxypr egest erone acetate, reconbi nant human

pl atel et factor 4, Taxol, tecogal an, thalidom de,

t hronbospondi n, TNP-470; and Avastin. Oher useful

angi ogenesis inhibitors for purposes of the

conbi nation therapies provided by the present
wovembossm | ncl ude Cox-2 inhibitors |ike cerewigszeolyonesio
(Cel ebrex), diclofenac (Voltaren), etodol ac (Lodlne)

coit e sty inioe snpORAE oy pypgion

cofd Qmjlaistélwtfar umamamp(em?%amtmm@mcaﬂy
t

e ot A i P A A PRl e

ag@RPlo WiHibh R HuIBHRLINIE i&ﬂ&hﬂﬂuméﬂiybtﬁﬁ@is} reskiamaddu tion,

because pyruvic_ acid Ia s an, i ant _role in
(00 Sujenettss @ud qémva%ﬁ PSSt P 28 t-Shnfe bttt aces

en]EéPfcxﬁxUﬁ%Qﬂ{dﬁ fr;ﬁmmdd@ibnmémn dbphalﬁlﬂFFha)toet(ﬁnlﬁblta

Iopynrvates I nc

udi ng bronDp ate, can
prefsoe e N BTSRRI 8K TP GER T B i

' 'm&% §é§iml§§9ﬂ§ mlﬁnmﬁir@ﬁﬁmblefmﬁﬁm!;tmbﬁdﬁaﬂ
. 'S ad nlstered wth an ant| an eni c agﬁnt and
' ofmmtnmamludec%lﬁd@mase q%ﬂ%qg stont deapstylppe

s S 05 o280, mﬁ T‘%‘*“Ifﬁ&?‘?}‘n‘"ﬁé’ﬁsﬁf*’@y‘gﬁ?ﬁ”"2a1n3d

dithinks, §20, 23 svmabmxﬂcatmbﬂkt@c@psmé‘qﬁﬂ 1t9él2tne@a%°n€ GFRORF2Z28,
S8R0 o AlE frBidsd @ G HHROR sh A BB A0 -

pr esent I nventi on

eefitanariybs(1Z-AKG); s1d ot geliammyiciandogsomiraigiqob s regicienl
dctnﬁ'D%v%s g.wﬁ L5 8%3_;,,' %?ﬁig@ﬁaé EndHh b EStamrotit2R SOkttt 1 IMEK-1)

can rea rmne the anti-cancer dru s
inhibiors ach o8 BRIRESH (2 taimingt-3'ymethopy flavone) 143 (Iregky!

%zpigg%lsxﬁﬁc{% Sy ﬁ)ﬂlﬁ@ i: Q-d tsddium butyrate (NaB);

ransp Iaﬁ - Tunor Systens to
scidiven Bebmowsidn(SHIT) Mpth@éﬁi@ §01M$, H@Wﬁb‘&%\mhlwqf&#m‘ as

n£n§f6@1 nls(ﬁ%&ﬁﬁﬁﬁ%ﬁgﬁﬂﬁé@%ﬁﬁbﬁﬁ% npson Fbré%%kg?ns

distodermibi@s and devindtings obanyof tieforppaies; Tonsringyberbituicpad

oS, Ol YA G 2 o
Phegmizerd o FpAPIA00Y, HEHSHH954, ineotporaieddwreindyseierene: MeERods

in the determ nation of whether two drugs act

synergistically. Wile synergy is not required for
[00RS) lpecutthet chbndifient, 2ADG wrdeiniseredwifl ot yegipgeris ea@t:of

mci?, é.gw&%{qﬁﬂed d;%lsﬁ& oSt dﬁ%@m& RSH ARG Gonsisting o

to possess t
mmmmlagenaﬁmbmbnam wherditss enipgegizesthe wtion %VEQ ahmastat

GH? t%ﬁﬂgg&SR' i Slﬁh@ é@*ﬂfﬁhkqhwﬁé &Fﬁg%hﬂﬁlll

un1o ents at
masﬂnoxmmgektabm aewth, tb@smkcnaﬂ Ihem&niﬂgnleﬁamr %?ﬂ@h ppogabsan

ﬂ%&l ; ef érzfﬁhg% n% SHQI}%S% h?\%égf Gl‘re B n & s e’i lk%ffui R\'%%ﬁg%rmﬁs inhibitors

ﬁﬁ@hﬁmkﬁbfmbymﬂMBMmmpmmmméspmmmhdbﬂﬂmmawwmsWﬂamnuwbdeCawﬂ

“?"étﬂt%fsg*kgg‘g?c(%% I?F ?@Pgel%gog I nc er e tonco?acglg?/d? '%Q/%myaﬁg

(LEbinY, diidomethadin (Thdch)Setdpsofiy (Gi-m}j;g OrinlBRaobeoRdtN; i s

s (e BB RS et npierDr gk (g sptecos

_(Vii}gx)l, i(gmprbﬁﬁ t(&m;ﬂ),f uabftﬁﬁélg?dew, Nb;lnrlbd?ﬂ)g aplmy andraug;xmnopﬁem gs
an i.stration w i ca e _cont i nue
sy f?&ﬁ@%%&%ﬁﬁ%ﬂ‘a‘% o A oL bt ogeness, pyruvale
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ot her drug or dregs. In sonme enbodi nents, the drug
co-admnistered with 2-DGwill be delivered at a

| oner dose, and optionally for |onger periods, than
woul d be the case in the absence of 2-DG

adm ni stration, Such "I ow dose" therapies can |nvolve
Wwonomespl e, admini stering an anti - cancer PEFU004/000530
includlng but not limted to paclitaxel, docetaxe

TG 10 LS s S g sk
combigaionerithan ahti-2neixgenid APPIosEhIdd- 296 . {EeabPGRT I8 20 ¢ he |
eﬂ:ugE &1&%8.22 ?b il NELiRERRANith ab Mﬁﬂgﬁo Ehic AdiRseRd BRjike S&ﬂl-&ﬂ@ar

O I nprove patlent out'cones over current]

agetdndhadimrbut odtdinsied i dylptoxisragens Selectedifipi) e Rromp Fong
A
{0036E T dpyddidon tmhmmmodof‘ashﬁswthtMg@ﬁﬁMWﬂ ﬁbom thypresent
. 20041062604 P 2004/.00 .
ik EIGR A VPN 2 SO AR D QLD RS Bber i SRR, e
Those¥B gkill inihé art correlitly ﬂetsmmueeﬂa aniliasser kg thamg “exnetgistipally”
.conpi.nati o t|o
“ﬁbﬁﬁp@fﬂ%w&%%F%@%ﬁ%% oP%e B'P&E arl‘éa%g‘g(gg es
_ rﬁﬁ'ﬁﬂalﬂ&fﬂé Afl%ial—ﬂ‘hﬂsﬁﬁ@m toerhw%mumﬁmemgdnmr Clinfdal Buial,"
ar e eSS n ar ages.
Phagmacelogipal ?P‘%ﬁ)ﬁ’i‘t%ﬁ““ c%@’ﬁr’}'ﬂ ch%ﬁﬁ‘gﬁ%‘g ‘J’rtllfnﬁs’ Pritmere; }1978’5
an@irh nH@ﬁ‘&%h@ﬂQﬁﬁﬂEiah?ﬁ@i‘tﬂmeVﬁ? T?matlb[edcﬂﬂ‘[ysﬁ’rediamgt 0
trea cancer wt exi stlin or a LU
Clgical befity st brandry Aeed G ARk 2390, bt
wﬁaﬁiﬁ mgb@bfafw _ll:_tﬁ@my%feﬁhde &ﬁcrlbfb eethOds 16 afdiinlthe d::tﬁmﬁﬁmom Bf
SucC rugs e exa or a Ve | en
WW@%@WWPWW%%'? %ﬂuﬁ‘%‘g"g copeffic gyt o

acBbrddrRE Wah e np@lodslbiiBe Inbatich, B@ergﬁ}@ﬁhhfpﬁi\de am@amic@mdm
. the particul ar dlse%he bei ng treated

The, s 538 e saiditooesss atpepttsSynessy ‘I'w‘é"”ﬂ’é‘ﬁ“&‘h{"’s‘* FmeR o the
wJ%%lsﬂ%@ hRIAEReR Qgighﬁﬁbﬁﬂyeéﬁeyuﬁ:hﬁceﬂhdﬂl thadthe bite obheliings adeyts at
ki

arti san |n VI teachi n S h
oo s ey o T O roeitstaboe e ot ol of
tufiiot E4TRQIPhPEE bﬁhﬂ&?ﬁﬂn&d&ho@regnﬂeh Sinuk ea0sgEatag cell kill by the

effectlve dose) are, known h si Ci Pd arghﬁ%ﬁ ﬁ)d
*oqfirel g emmort e g BB CEOHEE e X
(OE@];@) &k %ﬁ‘é"}a{*ﬁ&ﬁ?ﬁﬁ gﬁﬁ@ﬁt\%g@&eraﬁdﬂhysyn@.tggns Desk
el er ence | cCa conomcC
0BRGP DS e Gt Apaes e aEens BT PG Akgtin gprhe
en%ddﬁn&@a‘"’bﬁd&ﬁﬁsﬁ&x’e&)ﬁmr&é b &iktfafibn MGy IAH teghdrang ok Bugs

certain anti-cancer rygs | sg provided bel ow.
PR cAd e A Sl e oS g o the

W@m e&ﬁu Sl Sthe &Y edomﬁmstm wikh QTR #8lEbe
i nhibitors blsphosphonates cycl o- oxygenase

delivpied et pger doss, prdpeHonadiy &staseer pRTRAS tharorenld bedhegage in the
Qtli]c@ QPRI a%hmxb%gﬁ Bbh ‘AP RB & Spies Tak REMNE Woi&xample,

bitors, fiers, nitrosoureas, nucle03|d

achmais@sgsg arwtx@eraqeva@tlg invindiscbbinst limitedth peskiarelnfosriatehg
QPR B platid, &Feaﬂsagﬁam o PR ﬁgﬁea?ﬁ%%alaogmﬂ%ﬂaqmer period

top0|sonerase bi'tors, yrosi ne kinase
of tirthé topether svith 2:DG adrsinistired én seetance with e msthodnef thejaesent

iRERRE! e&élM&EHds eglr {A@o ﬁeﬁmréep &Qﬂeg béér%%&a%;abmd

any anti -cancer m-any o Rese cl asses of “can
thiospias by mD&tegﬂféJd’elp Ikﬂb!lg cancer cells or stoppmg cancer cell growth as well as

diminishing vnwanted side effects of the other ﬂlerapy In other embodiments, the other anti-
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to or after treatnent with any such drug or

conbi nation of such drugs. In addition, 2-DG can be
adm ni stered in conbination with a biologic therapy
(e.g., treatment with interferons, interleukins,
colony stinulating factors and nonocl onal anti bodies).
Brattogisems used for treatnment of cancer ar eeCRNISAE/DNS30
the art and include, for exanple, trastuzumab

S bR o 5 R 0 o
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tosEmdTmEbRERd Bfl Tositumowab (Bexamdrifyrizsb (Ricxan)e In oxksendrdiment,

g b 5 AR Afipitred it 2 ot popigomprage i

[006%/ r Akghmks)mx@ﬂ] in fhe practice of the present invention include but are not limited ’

- i Myl et b ﬂéﬁ%’?‘%‘&@e’ﬁ‘&&ﬁn&ﬁ%mﬂb%’“ﬂ*°“

 MESWONyyloplvepamids (Ciytwan, Niosing glufo@fam&é;aheipmlmi; IrPAM

Rl et e oo i e e Q@ﬁ‘%t ot

been used. successfully to
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produce regression in dissem nated neopl astic

condi ti ons such as acute |ynphoblastic |eukem a,

acute nyel obl astic | eukema, WInms tunor,

neur obl astoma, soft tissue and bone sarconmas, breast.
carci noma, ovarian carcinom, transitional cell
Woz4Hd626ar ci noma, thyroid carcinoma, |ynphOIES0E000550
bot h Hodgki n and non- Rod" types, bronchogenic

typléé %ﬁ%steregql Wﬂmﬁer n%ééﬁ%hé%m%'h

onepldinasst, Shesrmrgt ie chrapie zyelegenous nkatinonuitipiryelomaroed

onlostlesi by 2 4 Bl B TE IRl

hy@’u@&k&ﬂ-‘mazdmosphomme Sioide, ésoe:mmniomw knvoealas cyclophosphmmde, is

on RS 0S y hf bd QF o FheRF L oL i R poragire ©

mysakotmay letltemxaad:ycmssfmfgaidasg newbblakaxas, woatinadedocatiabmaoses

e 3 G5 O it Lo e i foppducion

theptpR @il dozes offl 5001800 AT thatayediditivteiel Ghitienobly ibdieiddi@oses

. W%lmte to d&}{tlno cin actln%&ypca:{:n DS znpgeng - tered

ever{E?N10 rawél G| m@amgi@rm)admms@e& ﬂﬁ:qaéﬂbﬁsl%& WwiRly, In

met hods, of the present invention DO 1s

acqoplages il tas reth swﬁhﬁﬂyﬁnmmfbﬁce-aﬁmmw%ncer In
cyOphRPRAMIS RMnistérBPat sEMH8Es dr &t BwEARGEE! and Bt BF b Rhladr d@ion

t he group consi sting of acute |ynphocytic |eukenta,
theyppistal for admiisiration ofgigloRphissrtiemidesioncorm 100431
. [00AP "RLASLydHAL &eﬁlﬂme%&ﬁeé oft ke ﬁ%npiu%&{uﬂoﬁ ﬁm&ﬁe Ml%re not

present invention include but are not ITimt

fimled G doporDhign GMW‘W:Y@@)@O% Bube,misoranoner p*faauq)e), dapubicin
QOGBS GO o

s co-adm ni stered W t
therpgesppt dppention 2@ is coradmpppgieret Bl paventbracylipe odrestandes In one

emBb BRI, BABBE: is M Ay BhrRRSIBRRRAL, ?(a:p&!?" ch;fﬁag gﬁ&%ﬁt@ ul

in the practice of the present 1nvention inc
cangpie biadder sanerts mefastatic fﬁr«@@ﬁ% wEthe ovarn find Bicast pancer: Ao prsanaeple

thevuoinbmhﬁ eeIIRISHA0LF(3 A minbie 3y- @&y AlpRY GNE Q) me%g?%sﬁi;m-s-

co-adni ni stefed With a_bi phosphonate I nhibit

slycplady /.53 Hletrahypre-Gh bl -triliydre —ﬂrﬁﬂmowﬁl?c@nb@%n@hcm more
mﬁﬁﬁﬂ? knévil £%ﬁ9utfu!u@,'i§§% éLﬂd%%ueﬁsomédtﬂoﬂ' e
nye anm, bone net ast ases ron1so tunors, or

culffesf SretapResaeuceigums cagjs) BO@xt}lg@néssebenmmﬁ esssshullyto
proda it B AR pRd AL AR of RUE Wofilitot)

leujpmigcacnte auﬂe@awmk@m Wiltfsdurmon heurdlgaspmess syt tissue and bose
i , .
sarbANB UrbaRibariddtal ovalk h | b Al rcﬂtagﬁ-n eg{am\ﬁ' i bﬁddef gareinoma, thyroid

CyC|0 oxygenase I n cancer

cargifiprae)ilyranhomag ofdotdindekin pnd veo-Hodgkintypes, hmntﬁogemc carcinoma,

ﬁ%?@?@%&%@ﬁm&%en P RofBe BT s P ERRERN s

adtaveupijettivn admirggertd atrﬁledwma-valn;@baany intlatdhnous

' X F No
‘”J%“F%@?E’?’“‘% o) e s Y R B RGPt tav oposted
evepfonueske i m.erdpwe Mhtﬂla metlots |oﬁ1.’ne Zim#aﬁm:s 2-DG is co-administered
st AP bl ShGfhinglahlt AR ERLEIRN of SSERSn at such doses {or at

lower doses).
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nmodul ator to treat cancer. In one enbodi nent, the
cancer i s breast cancer or the treatnent is

adm ni stered to prevent the occurrence or reoccurrence
of breast cancer. (0047) Fol ate antagonists useful in

t he ‘gr actice of the present invention include but are
H2004{%6264 ed t 0 met hotrexate and trenet r exACEUSHIAH000530
accordance with the nmethods of the present invention

[0842PCABLI6R=s AU T b PraRfcedr it RedRl itRuGNbAUR BlStre Ao fimited

treat cancer. In one enbodinent, the cancer is

10 dactiporasine avgomyen B(Counegen) eomynin Glengsmeakidamorubicin, and
dabhidufheial(Cviftging mﬁw&ﬁ@ tlﬁ hbddrdibke m& 1Y Inethods of the present

. met hyl am no] benzoy -glutamc acid, conmonly known

inyegtion P dt qoeadministored W&h am piitibllasicde Goal pangert Inate ¢l dipeetithe

cahlSeH al L RS AR
and Frﬁshtcﬁgglférteat nment %@I patl en?O?Q keh ﬁ%{:}lﬂ %’Eéﬁ%@nﬁ%
leykemies, goh& amwéﬁsﬂwmatlformnole It is also useful in

ang W%&g{'mﬁ%@gﬁ 8van %t@g es O n(%l&;l% @8%&

not liraitpditel u@stmm&: mmmn)t aad letroanird mem) emacwds\n& with the

e R ot PEr s SRR AL s ipongy e

caﬂ;ﬁrhm:ﬁ@mhgixmm,tham«erlxﬂme&:ﬁm I y for a five- day
ed withr

ed
OB, B S5 RS e SEEb heb st o
arctlirital o Loledverua(ZomEta). bl fobeanhod withtind behdde ofkthy present

in B S B oS E W R nh SR B el o 2 s
embnjhmeﬁu thesenod mjmﬁmd ea?e&ém fraan ﬂiflgrcﬁiprcﬁisﬁﬁﬁg dfahhﬂ'tlpldlﬁyc?cﬁ]a
ere W Cce wee n accor dance w
mﬁ%’@%ﬁ% #13 HQB‘?‘?ftPtSﬁamfr%l)G i s co- adnministered
-{08diS] hcmamtg;am?mmbam@msﬂﬁwc@m &R SavbRion dlchude
ower Ses). - - O- . i
b Y 55 BT e Bl I et emetiods of et

inveaiilin2AD@G & doedmimivdryd With Woyds okypeiRt inBRitia) tid cate! Refe

] %@g@»‘f}te dru hat can be co-adm nlalHered WtE@ﬁBPG
exrb plog BanckEh abreEaeont (popion kponey
adtdomamn.-.qmﬁnpbm nvent| on include but are not limted to

o5 Bk B SO A BB S
butoe e lnnrtecsmeamehfm (Notedex)and §avisear (FloddR I Qobrifoé with

- GRS BBy Rot kDo AU ) BT o

- mddnksiobiotteitsatas Inaebulbosiicnt, the chnbetss Ofedh wnerionhe Rbinaknt is

i S.any, agent hat i nterferes Wltq? the assenbly or
ad'&l%‘g%%’éﬂ% © AP ERG ST FeReirg R PrepHt SO practi ce of
[oadnp Fqﬂfxemmmlmmelp@%M%ﬁﬁmonlmm%@E kot

stjne Qvin astine (Vel ban)
R AR R e ER O A —
INERAZANG is cbﬁamﬁﬁﬁr&) wite Rl !uﬁ%nﬁt 18 ired? carfRér, ﬁx one

' erivatjve of,either, and di scodernolide or
- e"’g@{’w& qRFacer s psigpsarroman As ong Rmplsethe mmth%[[{%
mﬁpmmwﬁe@ﬂ@@iﬂo%eﬁﬂ)yﬁmt&@&cﬁﬂcdﬁﬁxﬁém own as

crotupul’e jnhibitor to tréat cancer. [n one
e@ﬁﬁﬁﬁ%’éﬁ?mﬁf ale dryg dast haseeny, uge dnthe treraent oftpestatiomal

ch@ R0 Eihoma MR it rbanfbit |of?elﬂéﬂt9 WiRE G 0addSFR0 FdstrRens Q{dc o,
: nd nmetastatic cancer of breast or ovary origin.
hy %HL i pAlsopgelulin W@%@ﬁﬁmmmbmumphoma

an@in $Q RV ¥R RS of‘%ﬂﬁﬁls ?ﬁﬂgﬂﬁes. NFethotrexate s administered
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an al kal oi d obtained fromthe conmon periw nkle plant
(Vinca rosea,Linn.) and is useful in the treatnent of
acute leukema. It has al so been shown to be useful in
conbination with other oncolytic agents in the

treat ment of Hodgkin's disease, |ynphosanons,

voo ecowbazemcel | sarcomm, rhabdorryosarcorm, PCTIUS2004/000530
neurobl astoma, and Whn's tunor. Vincristine is

m ni st i.n weekl nirayenou ose /. m

as BYIPWEITRF ShoBioestionts Fmipionier Bleosms ot SOy 1o e
adidnliflertd@ailyEENORE-daY coufye, sutly aﬁisie@z@pea%d mzdeded w:th rest penod of
co- admnlsteredﬁglth vincristjne a 51 tere

ongyexrpere WepksJREmesmg daiAEHTOUTSSS ohtherapy  ff 7 %ﬁr Vi il

intRbduREulirnjbdtidas 48 Bdmivkteltd dx dd¥bsor ol ﬁwzemwcma fangoidesiC h
as a taxane, bhut rather, admnistratjo -DO1s

wegklyiptrasuseulay injegtiops ‘{fQ?Péﬁ)?Eﬁ%PWt Permptively, Hf?’?‘ MEFBW days

adﬁlﬁu&er‘é@ﬁhc@&éeﬁf T bedordabbeORitiPhe hERads B e McﬁtkbnaE-DG is co-
ncr ot ubul e |nh|b|tor 10050) Modifiers useful in_the

adminigerpd @it fo wfeééwtqu mich deses (98 pgwensigies peti-6-

G ol Y R B R MOl cBlb By K o

| WMﬁ@mmtmﬁ @pdeitind-Deancer .

todely O AEERR AL Mol o e g Py AR fpeds bt e po

- lindted tidn meMDndaﬁbema)ghmcmeﬂnhe suetheds of the noesent

BRGNS o pRGRARASH0lR R ERERG ork BB e

embhéingeoi, Ithetcyncef isacfoeloly arge pekyelogytig levkasie (ARE)c| udi ng

108, cntflcliilodihy Gl \oe RUBR s R MO LRINA Ry st e
mtafferas Wﬁh thc Iasscmb}y@r dqsasﬁ:mb&be@ﬁﬂ;igbmbui@ u@(ﬁda& thipractice of the

P r{sﬁ%t {Be“?ém%&ghmgég e e%%%?b &;g&m na%é@e (V?l%anr]

padithke j?li‘hxok 9@&3@ ﬂnortlbne(l‘@vclbp@; dopctated (Tamotere) spotiilone BEr D

Orggm nr s E{]l ohglﬁﬁmh%% géfc':s? %@ eirme%cgmflaémemmthe

metindsioif the mtesmt intviemtion ﬁ@@p@u{admmmddo&iﬁl somicxoiudbeld idybitohte
treht CoRbdy! ]%%n %}8&{& p is o¥ gén@&nﬂre tﬁ.ﬁ@c ng)x)%— all cell

Co-adnm ni Sy ere |c oxidé or’a ni
hapr @omrskaposisiseftoms, aaimct@atg@mmmemfbremter ovarporigin. As one

axgxﬁ ﬁgﬂgn%@t&ﬁa& )%09\'1% ﬁobf ‘éez{lm G%F{lg@se an%rmmmne 15

ﬂnsdham;di elttein¢dfgor ﬂmamamoxt peﬁmmle Qlﬁmadmw:ea,dsm} spd $5 usefil in
LAG! e i,on
thc:“ﬁ%ftn%guét og u(‘%l tr:lg{ I oat it Eﬁ als t e 9\51? t%%gttlseoa in’ combination with.

o procarbazi he
oﬂ(ek/hhudlﬁinggmﬁ mnhsttuamant ofOddpkiCediftade, lyophorensbrins eet(cﬂﬁm&eﬂ

e e

in ﬁfeélﬂiy nmrammasjansm of aargﬁﬂz m ttliﬂdm mid I s’ der adolts Tnedtordance

Cgﬁl}?f‘sﬁo'ﬂ%'ﬂ]"%? B Eaiﬁceﬁ}ls gros al e sterdat

su@i ﬂ?b:k &_Sémh biothindei DD ?othﬂﬁﬁ%&xdﬂlpﬁbﬁmﬁkﬂ&eﬁlﬁm S
usef.ul i e actlce t resent. in
i ot B A . Frti, e Bhipe £GP et
sifuptteinkavslylvaith) or withirol fow @it a w'éek’iﬂe:(ﬁﬁwtﬁﬂ of reatment with a
thi g.e 6- TG (Thioguani ne), hydroxyurea
(‘ng'gedﬁ“ Wt ar abi ne (Cytosar-U, DepoCyt), floxuridine
-{Mﬁwwomﬁérydmm e pradtict SpheprescRS ARSI RE Rbvmited

~cladribi Leustatin, 2-CdA),
to Leucovorin covorm), whick is used with other drugs such as 5-fluorouracil to teat
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gencti tabi ne (Genzar), and capecitabine (Xeloda). In
accordance with the nethods of the present invention
2-DO is co-admnistered with a nucl eosi de analog to
treat cancer. In one. enbodinent, the cancer is
B-eel|l |yxnphocytic |eukema (CLL), hairy cel

lveg k@anases adenocar ci noma of the pancreas, PIRSAOMINDIG
breast cancer, non-small cell |ung cancer, or

o -Co4 S P B A e BRI s

&mmmﬁﬂﬂynmﬁmmﬂﬁaSmﬂamﬂhmmﬂuﬂamuhgmﬂstﬂﬂcawwlhHmaboI|te

o ou e e 5P B Bl g
inSrlcQRBR bl ,abln@d;f R N6 aasup flugosd, irehuidig umoammam ﬁm dempuind N-

i ncur abl_e sur r other u Ci
hxdgowrw Brpbef hoe Drroered srbanes e abili pta iy bREy 2-
ﬁanh ¢ fRfekeRVEESIAINSI! /., Q DSEE Canibad Nepters 941:45 Shaereaed e
days W t h

e dally dose ot .exceedi 800 T no
hareji by Fefirence), angdmpiaby E’n‘v {}ﬁ% PRI o eSS

DB dpifke bmru%ﬁyeukémﬁwgktﬁeraﬁm aemﬁ@&aﬁdatofmmséoﬁm&daﬂ is
6th, 8th, 10th, and 12th days. No thera§%+hf glven on
onetpanbgisientrafiihe thrpgpeutigamethods ?fﬂ"l theipvep quplbgr such

i QAR Rin{dRPeB it 16k okille @}@ nﬂﬂs&aae ;_ﬁ'ecursor, such asen

T nutrlg#bnal state, a daily dose of 6 ny/ is 19 W

orP@Gd hide 6VRISPREIENER Sy mstsenceaamlﬁlaﬂ%répwmé? stmlﬂé%ﬂw
u@aga%fqﬂc&gaaﬁmmhwém@w »gceedi ng 400 ng. If no

I Ci observe time during the
{0058kt Nﬂm:ouress wyfuk i theepyadice ofithecmesent inviion inplude pyf argmed

mgﬁtgdt pai (A %@Wloh&&bvﬁﬁﬂ@nmagﬁ@%éﬁﬁmﬁwﬁcﬁﬁ Bid\u,

ays Sequence of [ njections o schedul e

Giodet Wafer), and cstrgoutimd Enpyt). Ieacapdance vithibe metharoed theirresent

I  e P B AOLRhEA e
cqneeds prystiis cacence lintlastagos.Hindusinzaeqyornl ghehlaptogagnyttiferme.

I0R3F S ns R QAN XA praddOE0STARUR e A bt ane ot

urine-6-thione, al’so comonl \ known as

ligited toog@reapton@rme; %Ma (Pilm;llf«‘@d}, ifwercuzaeih p-& (afitusi), thieguimine, 6-

Tgnﬁﬁfggﬁgﬁlne | g%%?ﬁ&9¥%ked |ﬁ%gg§?§mn?n¢nc

(EIHOR), ﬂadwm@r@momwmmmme (prstatinZCdAdai | y
%ﬂ&&bﬁégﬁ‘&‘fzﬁ 3 S bi @ elddFe1a akéoxcﬂﬁ&e%ﬂftﬂé‘ﬁxetﬁ%‘iﬁﬂ%f

osage s [ evel e IS no I nprovenent,

g@em 206 @mmmewdmn@a@wdc @a@gmﬁ@gpmgx Tnjope:

m ni St er e%émh@@%é&km S?:I_Ii QI\SS?LSUC ﬁ]%x; o

| .admocmmtbmﬁrﬂwdmm@): metpBiE3dasRenen ebrsall ol igcancst, or

ol RSl ool AL 5 el B SRR B A ey,

pjmmaimdmda alce mmmdnl)t Hnewm FrBabgoupdcil}ihan qmtlusshtthte nucleoside

o0 P SR £ A,

moamdamn¢ﬁmusﬁamh@mMEwhnnemmEWaaimmmﬁmﬁﬁyﬂmgmﬂmuodmmmemm:L

ey R B, s S B ity o

'dmmn@maummamhemmkwmmﬂmﬂmhmkmxmﬁmmaﬂﬁg&ﬁhmgﬂﬁmﬁmﬁmnym

de. buf d_t | £ -
o St ST e g e s e iBrbindy o the
- 6, Bth, 1011%, andrEItlhd@s Nofthelripg ifHiea entheiSty R 9t or Q}tmyls.SIn poor

n'gl(() pa?tx Ex%ser:r %9, tarvg\alI ntop' m gn e&&altennlill ﬁ%l(l) e naddah)(? d(tmsg %? % mg/kg is
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cancer. I n one enbodi nent, the cancer is nmetastatic
testicular cancer, netastatic ovarian cancer, ovarian
carcinonmn, and transitional cell bl adder cancer. As
one exanple, the conpound cis-Di am nedichl oroplati num
(11), commonly | caown as cisplatin, is useful in the
palzbis@szsme treat ment of netastatic testicul BCT/esehim0eso
ovarian tunors, and for the treatnent of transitiona

ot 5 ekl o SRR

obhediseny tne ﬂ?fng thestreatitinh Bsﬁ@k@ﬂay be gingr avibe 61hs7th, and 9th
e ns o ose 2 once .
dngsgy Gy B alven o e 3‘&@%&%&%&%%8&&%%{%%%# e
solﬁ?tﬂ@i&i%hmw&ﬁfsh thherﬁp}Dﬁ a@zﬂ&w@@ﬂﬂﬂiﬁﬁ&ﬂh&dﬁ ofithelinvention, 2-
cl spl atin adm.ni at these. doses
s ebvadminigied gyt LA iR ered e poch Apes aita Rt
Xemaa Gith aﬁfsslwnaﬁa aajumd dostd) 85 Rhethdr Bxeiple, IRPmBual Bamine-
i one exanpl e, Platinol, Blengxane, and Ve
1 W ﬁ@PQﬁP’WPP‘H knovseps 6ndnogyaning is %ﬁﬁdg
anﬁ!;%e&ﬁle n@ﬂhg ?jr afakale rﬁoﬁ@%‘m ledlekilisy, 51T Banie il orally

0055] Retl1 noi ds use in the practice of the

adysinisteendtin dopoofiebor 2 medre afbodiveightperday- Thedofal deilyidgse may be

o e B SR 0 1 A e

dofgTinSxOBUiMgY i mas 3 m&w@ymmordwcmth Sy anegiody ¢fdhe
m‘ﬁﬁ?&h gﬁ' i¥ &?ﬂﬂ:ﬁ@tﬁ%ﬂ RithieSrG erﬁﬂf&c?édsatt Eﬁéiﬂlo%st(& a‘é‘!owcr doses).

treat cancer. |In one enbodl nent

[0@5&hc @ﬁtwoé@sanbhnﬁcewﬁ% Incthe praictice ofithe peesept mn%@ﬁml‘yie iDHge
110?1 m é\r%%)cm%&or@ﬁge \-;Gltﬁ 8‘4& Imét%ﬁ@ beae. Iegcqpé@ntwn
OpOI SO?FEF aset? I NN t

bitors useful ractice
2-bGes qofadsmntermm asteo¢lpat inbibtor wmemcqn ooP mlbt@aﬂmb the

cob SRS L AERNCEAERE Rt ot Wt chiBO PGS o SRTP bR At s
ag@utDE Mg ewendministeredwith 286G t h a t poi sonerase |
{Mﬂ Blatim E&%ﬂoﬁﬁﬁﬁs&@%ﬂe rofled %ﬁ’&%ﬂﬂ )H%Htlonfng cbutare

cer 1S netastatic carC| nona ovary

noplimitedde umlatmﬂ’lsml] and ewboplm@P@aﬂem) Inmscmréar@el Wﬁbtbv e,
1 Xﬁfne g&ﬂ@ P-adtfinishRA vﬂm%ﬁaﬁnmfﬂmm% treat

adm ni st atlon 0 el ther precedes or foll ows,

- cafyst. fip oncgehpditoenty the ¢apperéf metasiatisdest O caBecT, metadtte PYﬂe')lP-ﬂ

ol S A S At A,
coppennd m@lmm@lmmm (D eemiooky kibpwh asieisplivi, isasaful ipthe

W@rﬁféﬁ%#e&o § an%gﬁseut%égroin?c?&@os pﬁ%ﬁ eh?ﬁ op%%ﬁﬁ fof
rensitienaloasH dladdes cancertwhithes nettamsaablafo seigerypr ewBiotherapy. Cisplatin,
R et Sl il W L ol B PR GRS o
SR%Qnuﬂm mxmawmymcahaﬁmrwctednﬁmmnhmhemgnhupmﬁmdgﬁ?mmngmn
. [

SRS B e B e MR G bR AT Yo Frowe

" desah C)ae Or vAgre adiitiobalaintivencer dppiws earhe c:_o#hdﬂﬁﬁstefeﬁwdﬂamrjiaumﬁm
R N A A
adhﬁﬁ@&r&b\nﬁi 2APE. As hivitileb btaqipld) Platine and Alriaayoininay by @d

WESBSHL S LBl herev th

- {0055] Retinoids useful i in the practice of the present invention include but dre not fimited
io trefinoin, ATRA (Vesanoid), alitretinoin (Panretin), and bexarotene (Targretin). In
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10058] Tyrosine kinase inhibitors useful in the
practice of the present invention include but are not
limted to imatinib (A eevec). In accordance with the
met hods of the present invention 2-DGis
co-adtniuistered with a tyrosine Idnase inhibitor to
WtV er . I n one-enbodi ment, Abe cancetCIES2@IN00EI0
a metastatic or unresectabl e nalignant

acgﬁ-%m fhe Heﬁ@hs o?tlﬂeg:%h EJWJBE 8 %wad;rrlﬂﬁs?tere& Qﬁh a ret:nmd

resent I nventi on provi S of treatl ng cancer
- 10 |tnaatmcc;rhln23n@®nb¢duaenf,pha%m st qamar $electmd Gromt thprevpstansisting

oftﬁﬁﬂﬁ% %&E&agg?%g%%&}g%élonal anti - cancer agents

m nistere Ierit. Specific enbodi nents
[0856] s Jopoisrieease hivhibitor msdul imthe ptastidenf the gesenpinvigioh include

bl% artg}:{)ﬁn{érkxﬁg ;(ogto%o kﬂayuu m) :a.hcfl m eTan£C§P1ptostax) In accordance with
thejmiethads of tha pobisant i ammm rms phondministeddoeith atopdweptaabl e
t the eof 88I 3-am no-

,,,g. i g0 s FRELE 311%%%%@% SRANCEIS PRl sprripast e gEEYs
ccil@ytﬁr;&m&a,dt B ﬂlﬁalltﬁﬂ Illﬁlﬁyfﬁifcﬂ‘ As ﬁotbt%] :tbove , however, in one embodiment of

rii 0i. nap en one oy a

e R0t Ao ST DGR oGS Pipfiows,of both
acﬁnﬁ:éﬂiﬁéﬂhf% téi{oisbkn&hﬁe R ibitdr Bt 16 Aot @RBinRlere concurrently therewith.
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anti-cancer agent, such as a cytotoxic agent, to treat
cancer. 10061) 2-DGis a netabolic inhibitor and can,
in accordance with the nmethods of the invention, be
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measured or otherwi se determned in the patient's
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cancer conpounds. [0066] The nethods and conpositions
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Genti t abi ne and carbopl atin, docetaxel and cisplatiu,
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'mg/ﬂ@whpwysmfaggry and/ or chermt herapy. Simultaneous
tat )
PR ot e ftn A 8 e BLEY Pt Bhipweson
daﬁﬂlf 8, D APy my%\mgmpmmmo aig/ahby m@gwf 13? lhﬁiwe@m
| De ove e (0] oW n
dﬂ%&éﬁﬁ‘?‘%{ﬁ?@g&f’&m@ ’é?l’bgﬁ%m ni stration of )
- fl ?Qﬁ@hﬂ:ﬁﬁisﬁatfoﬁoﬁid):ht&lel &ms&gvm"? HOR7 Syer B YowD B & ﬂa@unway 21
in ver ver OI‘ a
da% 3 Wé/ %’fﬂﬁ’a)éﬁ Véﬁpv Phi G55 29%/5

cydag 2 every 2 weeks; (U adm ni stratlon of 5- FU at 500

mII| ra er square neter dajilLy and | eucovorin at
Gt adnrrushs%atmn of paclitaxel at 200 mg/m? ¥)y IV over 3 hours on day 1 every 21

days and gemcitabine at 1,000 mg/m® IV 30 minutes on days 1 and 8 every 21 daays, for up
‘1o 6 cycles.

'_ As shown in the examples below, continuous administration of 2-DG in combination with
cisplatin is remarkably effective in stopping the growth of non-small-cell lung cancer humiors

in mouse xenografts, and in a preferred embodiment, the present invention provides a method
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500 mlligrans per square neter daily, both

adm ni stered every seventh day for 6 weeks out of
every 8 weeks for 1 year (the NSABP reginen); (iii)
adm nistration of 5-FU at 425 mlligrans per square
meter daily and | eucovorin at 20 mlligrans per

i RsMeiel er daily for 5 days repeated ever yofudbhadoosso
weeks for 6 nonths of chenotherapy (the NCCTG 4100053

regi nenér%&l v) adm nistration of 5-FU at 370 to 400
foxfyepiin epmgrtes pdmipsterine 4G ps daseribed bereig ysombingtion
witiQgk mdll i grans per square nmeter daily, for 5 days

ever 28 days for 6 cycles; (v) adm nistration of

lﬂﬂﬂ% ofbUoRE nrefpnr@tcmt@dw%‘aﬁ the fogentipn, %Bﬁtlmdwmtﬁd to treat
a&a&}m@ gﬁﬁewﬁw;fsm,?&a ARMSERE B bhfostate

eucovor|i n rmnt’ hs: m n| tration O
capqer. E‘b@)pm@nmmyou alsagadddesphanmacewichl fomalatiencovprising at

e Pt B 00 AR P BB B ot s

siiabld for dyolladgingsiretion. lnsekthemmnYodimean, @ DG inddmigicteredryl
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D® il admimdigerddwifioPaxblese” (oventis; dbeetexel) Syt ghetvaatmyent oﬁprosme:lmcer

(OG0 M SHERE et B G Ppion 2R ffymiderio ea

cobchmhmtar of metrstal cb}ombtas@hmoaaeﬁ vt colloré$dd ddricerds ammﬂyat

) o6 S i Dy i

2-Dt}ra§ destiibad héreih e ifHpra @eatRdnh@isdoBned forGH Yurdenetheki

exeit PR it Bt o Rupiaigior g é%%bdﬂg'%’%\ém?%ﬂpme

thmnmgcmnﬁﬂkﬁpmkmmcmmrerferon alfa-2a at. 9

(i Y Bt PR 0PI kbl B S50l npsion

ovenrhonrs 8GeryTiveeki of b OV RBMIDolus AR &I 6HDR R & 12 BouhPe kfusih on
zlg ﬁ%/e gver a 90 mn intravenous infusion every
dﬂWe"ﬂl Py severy6vveeks (xiii) adm nistration
+ of (ﬂ)g&ﬂh&ﬁﬁfboo r:;g)fgm suﬁﬁ(kmﬂhiﬁ\\d}ﬁl% ‘px;ﬂ&ﬁﬁéfe fowr ddilyt QiidlecdGdrin at
r i nfysion e
518 s e e ot iyl et s el s owt

ofﬁmsmmrllyah(ﬂxeﬁrsmﬁeg:bﬁhys and 600 ng/ n2 by 22
houy...l 4 nf. n er

(i 080 R of T R it ot et 5 g foovorn

atﬁﬂ/ﬁﬂﬁgrm:qker mmfnmﬂr diBeleR 5 axBIr¥peated ¥vet # (0S5 weeks for 6 months
¢ llbeuorouragdl @{:; er by IV bolus every week for

- ofphemotherepy (the eks and | eucovorin at 20 .
rTg/ eiﬁl)&dh)‘iﬂxslu@hmﬁof@mj M mmdo%nﬂgﬁﬁ ﬁ@%ﬁm@ﬂe@éﬂdmﬁa ahd

1 éﬁﬁ%dmmstratlon Qf _the tbym dyl ate synt hase

G‘}“fﬂmf‘&ﬂ{ BT PER Sgerg et ﬂa}rnﬁorérﬂge every 28 days for 6 cycles;

(v) administration of fluorouracil plus levamisole for 12 months;

(vi) adminisiration of fluorowracil plus levamisole plus leicovorin for 6 months;
~ (vil) administration of 5-FU at 600 mg/m® by IV bolus every week and leucovorin at
125 mg/m’ orally and hourly for the preceding 4 houss every week;

(viii) administration of 5-FU at 600 mp/m? by IV bolus every week and lencovorin af
600 mglm by IV every week;
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every 3 weeks; (xvi) adm nistration of

fluoropyrimdi ne carbamate capecitabine at 1,250 ng/n
orally twice daily in 3-week cycles (2 weeks of
treatnment followed by a I-week rest period); and -
(xvii) adm ni.stration of Oxaliplatin alone Oxaliplatin
plomodeskdnd pl us | eucovorin., In addition, ACIASR/H00530
(CGenent ech, Bevaci zurrab) and ot her anti -angi ogenic

R0 ol B SR P B, 2’3&‘70@5 SRRNLIR! on

cofiative daﬁrtdreiyrfoamackmd llealm\'oan’atd@ imrpamy/mitfy IVHiotns daily for five
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CONy Veﬁ”aﬁ’(afy "[ﬁ‘i%rl y other chenotherapeutic agents,
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DOCH BT S0 75 BB B2 16 GTREPLoRs B 0R ot 3 davs
thé&P150 q.a?inlzweaa Gihd £bSRALERAPRWh blEa-BOR Y fllion s veticBigneously
but no limted to those di scussed above, to treat
'.M@W%U?@Y:cancer or netastatic colorectal cancer. In
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: mﬁzmn oYasy: al’weﬂbs ar rlé‘&mg’@%m@r@c%)ﬂm inkrgyrmays ipsiopsvarrnsek for 4
W&%&Fgﬁ; agancer. [0071) In another preferred
ment

of the invention, 2-['2)G is adm ni stered to
t r e &xiii) m:magtmtmméamot@a@agﬁ mg/aevery wesk aushinqupacil at 2,300

%/hl B 94 nil 13t Hﬁ'ew%@“@ BB mrnggmm el Rl 2 Qeks
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..ﬂ%r}cﬁ‘qg&gpausal status of the patient, stage of the .
I"'sease,” histol I%gl ¢ and nucl ear_ grade of the primary
t umf¥iv) admipisgetionobrapteem at Qﬁ)mﬁmd?‘ﬁmwlé fos deur weeks every

ﬁoré%z o E%@mz 588 %ﬁsﬁwgfy R Fdr foRE Rkdiy @ve?i six

capaC| t ene anplrfication. [007 The
wesks; Fad ;eummpgt Yrmgmi §¥ bplus avery vael for founwinks geary dxedks.

are (PREADORY fhnidy BIERASh DL 5AR i GOD B i RYonce

suréery pI us radiatioh t erapy or nastectony w
evgithweaks; breast reconstruction. Radiation therapy as

Par (xf oddf 8RR R AE AlhalE ARYERIS 19155 o

postoperative externa eamra ‘ation to the éntire.
orplixtadee dafly in Mﬂwcla@@ombwfd@@@m fellomiadby 2 bpvgdarest period);
golurreof 45 Gy to 50 Gy, given in 1.8 G/ to 2.5 G
aily fractions over an up to 51/2 week peri od.

Shor(xeik) adinpostration q:fd?sahpletm aé@iqé)xelsﬂammhe v Udviancatsiris.
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) SeEommmn ve 0
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cavﬁlI tr,h gom an unporr]tant embodiment of this invention, 2-DG is administered in
combination with ¥rbitw, and optionally other chemotherapentic agents, including but not

limited to those discussed above, to treat colorectal cancer or metastatic colorectal cancer, In

-
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four axillary node-positive tunors or extranoda

i nvol venent) the chest wall and regional [|ynph nodes
are further irradi ated. Delaying radiation therapy for
several nonths after breast-conserving surgery until

the conpl etion of adjuvant chenot herapy -appears safe

Withooi@Ysope preferable for patients at hi gectisioondoosso
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[0076] In one enbodinent, 2-DGis co-admnistered wth
standard CAF therapy to treat. breast cancer. CAF

t herapy involves the admnistration of 600 ng/n2 of
cycl ophospham de' given on day | of 28 day cycle for
4 cycles or 400 ng/n2 given on day | and S of 28 day

WFdodimsify Mo/ N2 of doxorubicin given on dayp(gmgngmugﬁ%qm
day cycle for 4 cycles or 40 ng/n2 given on day 1 of

| f,5-FU
(061 S5 cag bt pav isposmindis Wil Sy, GV Deray eat
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co-adni nistered.with each of these egts in

 breaglegiegh HEG AP i la= 1 HEUISEHion pe S mg/en of exslopowhopide
givRa bl b d¥h P%ﬁﬁ@ﬁﬁs@%@%ﬁﬁﬁ%&%ﬂ? VY TR RE 28 days; 50,

t herapy, and patients wt
60 100 mg/m” of epirubicin given mtrav&nomly on days 1 and 8 every 21 or 28 days; 500
mg/m’ of fluorouracil given intravenously on days 1 and 8 every 21 or 28 days, for 310 6

cycles with the first cycle beginning within 42 days after surgery. In one embodiment, 2-DG -
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hor none receptor-negative tunors or viscera

net ast ases are candi dates for cytotoxic chenotherapy.
~Agents that have shown activity in netastatic breast
cancer include: the anthracyclines, such as
doxor ubi ci n, epixubicin, |iposomal doxorubicin, and
wobkmyentmone, taxanes, such as paclitaxel ramiszo04/000530
Docet axel ; al kyl ati ng agents, such as

o Y RROSSEN B0 g S RHAA AL AR B, By
addiiﬁitsthmﬂ e wadiieer exbodivgens [ 2kRGAs a&mmhd&s' the st fetelvr teo days of
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comypugdy spelpasgabeplatingingd visplatim 95 well arcathey pedngy; mm@aege@mmbme and
THER gpggg 10084
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of DR 708 o Bl R1E48R0 LS s 005 Sl Bl e
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cmnomh & .sh‘u @VEIS) dddobular carcinoma in sitw (LCIS). DCIS i3 a noninvasive
neoplasm of ductal origin that can progress to invasive cancer, DCIS is typically treated with

31



present invention provides a nethod for treating

Par ki nson' s di sease and aneliorating the synptons
thereof by adm nistering a therapeutically effective
dose of 2-DG In one enbodinment of this nethod, the .
2-DG is adm nistered only after synptons of

Reo Wwoaamosns S di sease appear and then only upbthisihi®ooss
synpt ons are anel i orated, with adm ni stration being
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aﬁ%r%&ﬁeﬂgsdfglgﬁg%ﬁgﬁcﬁ ovi des nethods for

trea i'ng i nfectious ses cause by anaerobes in
hunans and other mammal s, as well as nmet hods for
ligey iy s gf gani sns wherever they occur, said

r ? h aﬁﬁ% il oﬁéﬁ%&%@@ﬁg ikd o3 fied 12U SIS Bl oncs
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i nclude, but are not limted to, those suitable for

oral adm nistration and for parenteral injection. For
parenteral injection (e.g., intravenous,
i ntramuscul ar, subcutaneous, i nhaperitoneal,
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salt can be prepared in water suitably m xed with a
surfactant such as hiydroxypropyl cell ul ose.

Di spersions can al so be prepared in glycerol, liquid
_polyethylene glycols and m xtures thereof, and in
oil's. Under ordinary conditions of storage and use;
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filtered solution thereof. . [0095] As used herein, a
"pharmaceutically acceptable carrier” includes any and
all solvents, dispersion nmedia, coatings,
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- di spenser” designed for a

H OH[00981 It is advantageous to fornul ate parentera
and other conpositions in unit dosage Lorin for ease
of administration and uniformty of dosage. Unit

dosage formas used herein refers to physically

di screte units suited as unitary dosages for the
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2-DOin unit dosage fo "corrpl i ance

: I m ni stration
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The present invention haviighg been deseri bed in detail
in the preceding sections, the follow ng exanples are
provided to illustrate certain aspects of, but not to

[0098)i 1t,is ddemtagbons eofotmulate PR Fadd tﬁ@%ﬁﬁﬂsﬂﬁhpinﬁﬁﬁﬂosage

o e Bt o g oS ool PRt oo pof e

refetvitephyxieatly iscred velitoxitedDs Ghitke aesages {9 he Wiknmalian subjects to be

AL G o B R

prinlvoethe deginag thepapeutic sffedtlin bSSMOWt& Mﬁa&a@l hatabokiead carrier.
TR bR ioN Bl i 0T Sl Bhrona B e igimiion s iy ety

[4-}

~ depéndeneon fppraicntfadBGnter ttﬂ’ﬂiﬁrdh@ﬂ*aﬁ&&& val-;u et to gafiit by

mﬁé’aﬁpl abI fromh gC éRPCkVI Il e, and t he MW522

el £ e &‘dﬁ"ﬁ OPaES OBimWﬁRm‘#em 1§fngtpabout 20 g

of A G Bysivall yninbrradah batain sbouttles elbbst W&mtwﬁ%ﬁx 1' 97 7 gof
lgg nezfq?g {;\ Tech, Grand sl and, at 37

it §¢ Sphere contai ni ng 5% COZ For

{um;s ST PGent SREMRNGERTRS & Rit Efﬁxt:ﬁﬂiﬁgﬁgﬁ(a hgqlng; Pk £ dﬁ?] delivery

uenc , _Washed w.th
e Pebelt *PHFESF A e drag dpénigrationpioprgures and
scip:ﬂﬁls seyfoeth hézeth] Fhe present invention also provides (i) a transdermal delivery
device contaiming 2-DG formulated for transdermal delivery according to the present

invention; (i) an infusion pomp loaded with 2-DG suitable for use in the present methods;

{iii} 2-DG in wmit dosage form contame.-d in & “compliance dispenser” de.szgned for a speclﬁed
adwinistration schedhle. '

37
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of the cove. [0104] Treatnent with 2-DG inhibited the
grow h of M522 and NCI-1423 cells with nean |C50

val ues.of 3.738 0.74 and 1.855 + 0.532 nM
respectively. Docetaxel, an FDA- approved drug for
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5 at 16 ng/kg. paditaxel had a nmean day of sacrifice
of 56.8 +/- 43. This resulted in a TG of 34.4 days
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(I mgkkg, i.p" qd x 5) resulted in a nmean day of
sacrifice of 52 +/- 2.5. The activity of the 1000,
1500, and 2000 ng/ kg conbi nation regi nens was superi or
to single-agent cisplatin (1 ng)kg, i.p., qd x 5),
whi ch had a nean day of sacrifice of 42.3 +/- 0.09.
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4 ng/ kg/ dose i.p. cisplatin, dosed qd on Days 6-10
with or without 2-DG dosed orally at 2000 ng/ kg/ dose,
gd on days 1-10, No mice died during the 21 days of
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TABLEI
: Chemotherapy
Study Study : 2-DG Dose Levels Chemo- Dose Levels
Type Number , (mg/kg/doss) '} therapy (mg/kg/dose)
"MTD | TH-PT-001 0, 2000, 4000, 6000, — '
8004, 95000
TGD* | TH-PT-001 3, '750/750°, 50/1000, Cisplatin 0,1,2
. 150/1500, 450/2000
TGD | TH-»T-003 0, 500, 1000, 2000 - Cisplatin } 1
TGD | TH-PT-003 -, 500, 1000, 2000 paclitaxel | 10
LD50 | TH-PT-002 2000 Cisplatin: 2,3,4

Smor growth delay  “dose: days 1-15 (AM)/days 15 (PM)-end
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[01131 Ina second study with 2-DO and cisplatin
(TII-PT-003), 2-DG dosing (0, 500, 1000, 2000, 4000
ng/ kg/ dose) began on Day 1, and cisplatin dosing (1
ng/ kg/ dose, ip., gqd x 5) began on day 6.2-DG dosing
was either bid or qd to sacrifice, except for a few
woanpseziher e 2- DG was dosed only on Days ZRCTYS2004500530
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paclitaxel and 2-DG at 500 or 1000 ng/ kg/ dose for the
duration of the experinent or 2-DO at 2000 ny/kg/dose
for 10 days was well tolerated with acceptabl e changes
in body weight. Tunor growth rates for mce dosed
with paclitaxel alone were simlar to vehicle control.
Ao 20@0E%G0doses of 1000 (bid) and 2000 (bi drmfilm)ommooaao
ng/ kg/ dose, significant (P-<0.05) increases in
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EXAMPLE 3 Oral Formul ati ons of 2-DG 101181 This
exanple illustrates the preparation of representative
pharmaceutical formulations for oral adm nistration.
[0119] A 2-DO is dispensed into hard-shell gelatin
capsul es contai ning between 100. nmg and 1 g of 2-DG

N Jo@alshdy, about 0. 5% (wei ght / wei ght ) - magpesiusind ecs3o
stearate can be added In addition, a m xture of 2- DG
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deges with 0o or pinimeksidgeffect389% - 7899, and 2.0% (wt./wt.)
Span 60 is prepared, nelted, mxed, and filled into
soft elastic capsules. 101231 E. A liquid fornul ation
of 2-deoxy-D-glucose (1BSAMEFLES): Met hyI par aben, NF

(L ) and PrepYhaRiaRRR oMb 0 2 (L) I

purified water is cl ear Type |
[0308]s SThs extuipl¢ Usllusttat% Sregreperation of sepreserititiyapharacentioali nal

T 20 and the target fill volune is
: fofglﬂat%g%og-g%ré&&éss E%\]}ige: 22 - 24 nlL). About 40% batch

L lune o2-DGosdistened intahed-shell gpllamwsulw caniipirtetistween it Obmg

arfé){l%er urog&h?u%ﬁﬁﬁgé% @ gur at %’I% x@%@i‘i}ﬂﬁ g 2% B adafl
Trewiditignd, g aaristhwe of %(Bgﬁ o dpgicisqan dbeved arthe ca&pﬁldﬁsf erred to

(0178151 IR0, 0A0 sTRHGRG, bl U whithly ot s Tk
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R R R A )
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ﬂié'n%@{hsig&%ﬁéa}é'mrhﬂfl ¥(El§1§tﬁhto tagﬁ%Aﬁfﬁ:.\ S RRnk Suabiped

‘ |nto V|als an e Vvia n- pr ocess check
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[015%10 rs memm PG @ﬂ%tte 6% we/ihepeafut et (3B%f 7@’);)@@:@%
NS yﬁ’g d%q d g y u nd {}'ﬁ%@d %g%gﬁ?ds%ﬁmg&gﬁ%;m ﬁ'@g f f/\g
2B E.i nédlqmd fonnu]atton of 2-deoxy-D-glucose (100 mg/mL); Methylparaben, NF
(1.8 mg/mL); and Propylparaben, NF (0.2 mg/mL) in purified water is prepared in 40 ml
clear Type I glass vials (with screw cap), as follows. The nominal fill volume is 20 mk,, and
the target fill volume is 23 mb (in-process range: 22 —24 mL). About 40% batch volume of
purified water is placed in a suitable size container. The water is heated to end maintained at
a temperature of 76 + 5°C, Accurately weighed methylparaben and propylparaben are
trarsferred to the hot water and mixed to dissolve. After completion of dissolution, 2-DG is
' added and mixed to dissolve. The solution is diluted to final volume or weight (density =
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listed below. This in vitro study design reveals
synergistic effects only under the conditions and in
the cell line enployed, so evidence of synergy cannot
be extrapolated to other conditions or cell lines.
For exanpl e,” because the studies were-.carried out
winghesoeens NOXi ¢ condi tions, these tests N KCT/USI0@000530
effects of 2-DG and the ot her agent(s) tested on the
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of proliferating cells was neasured by the MIS assay
descri bed bel ow. The test was repeated twice to
quantify growth inhibitory activity. The above dose
range of 2-DG and 5-FU was evaluated to determ ne

| C50 val ues for growth inhibition (50% effective
wivmedei24e€50 val ues were generated from t WBCHERRAMAHSI0
experinments. (01271 For the conbination studies, the
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conbi nation, and the endpoints (100:0 2-DO and 0: 100
5-Ft.). To determne the interaction, there nust be a
significant difference that exists between the

conbi nati on absorbance val ues and both endpoi nt ,
val ues. For exanple, if the values are statistically
wMoofisrsonbove or bel ow the absorbance vabkoees84/000530
ei ther agent tested al one, then antagoni sm or synergy
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2-DG) Pacl i taxel Dosing Study [01331 The nobuse M522
xenograft nodel substantially as described in Exanple
2 was ,used to conpare the effects of dosing 2-DO
orally (in water) either at a single dose of 4 g/kg
or innultiple doses (twice a day at 2 glkg) In
wazdoreszeee onbi nati ons with paclitaxel dosedrCTmsE2064480530
single dose (30 ng/kg) or in multiple doses (once

o el ol"S whiphpe AR, RRTRG] o BRP R PV o

snnulmnbdsmlygreapdmlﬂs hodvh2-DE (akbuopgnigation Whish Hasd o eistonpeolifexation

by R0 0 T e il FRSE ?S%E@f%l Ty

mc&ibedaanﬂlﬂvﬂ;&o TéAoBYl, FoitexAmPlein(of) tokt, 200(b) Taaf Bphibited

probeiglin G- V% Wesseaiben sl with o 585 Qny S rhof iz

in 850% BhiBitidn &f plolFeratida, mﬁ(s,ez-m) calt bPuded B densitize cancer cells and

2(1-5), 10 2 PPPPP, -1 10)
s p Shpptorsioh osy cels o tumgpareryiose n e rpick o3 2P0 o

2(1-10),10(6.10) 22222 P2 P2P2P2P2*2-DG

dose in g/kg (day of desiaMPLEeaclitaxel dose in ny/kg

(day of dosing) 501341 The results showed that

admi ni stration of 23(FEpclitaxelDosing dudy iy 3 spal | del ay

153 THERF s U8 Nsen¥irkiimddbl Q@é&nﬁugwﬁés&%eﬁ%kﬁﬂnﬂmé £ was

effective than 5 in this nodel. The results also
used foewaieietisetsofdgring beorally (mwried siher aign single drse RE 2ke
or 1H‘P§u?t1p?€f doB&t H{& alcd B 2%/19@@@%‘15 coifMfidatiba@ith ]?aﬁllt;.%l dosed i:p.

A sin ose. of DG did not 1 ncrease
mmgl@wtzawgﬁﬁgmg ririglesioss oms daily 2 302G 308 dpse@eg:mens
- o 1%6? of é%fl}lls[t%glglelﬁﬁfi)‘ﬂeat rre%]fes‘ld% daiys e&?yﬁfh@%% ng
.Figmedyl ted in a small increase in tumor growth del ay

(TG), whereas 10 days of 2-DG dosing resulted in a
significant (pc.05) increase in TGD. The effect of

2-DG and paclitaxel in dé¥diEMtion on
Dose Regimen for 2-DG (2) and Paclitaxel (F) in Dose Sequence Study

Day of Treatment
Group |1 |2 |3 ] 4|56 |7 |.8 9 [ |njizj3jufis
4(6), 0 - f 2 :
0, 36(6) P
4(5), 30(6) 21
' 4(6), 30(6} ' ' P2
4 _4(0), 30(6) A
15,0121 21222
~2(6-10),0 ' 2 1212 2 | 2
2(11-15),0 ' : 2121412 212
110,012 223212 2 2 21 2 2
0, 10(6-10) | . PlPlP| P[P
205,001 12121212 (2] P iy P F P
2(6-20), 10(6-10) | | ' P2lP2lP2] P2 |r2 _ -
1 2(11-15), 10(6-10) ' - PP Py P P {2]2}2 (212
2010, 106-10) | 2 | 2 | 2| 2 2 [ P2 | %2 | P2 | P2 [ P2

*2-DG dose in wkg (day of dosing), paclitaxel dose in mg/kg (day of dosmg)

{6134]  The results showed that admin_istration of 2-DG alone results in a small delay in
tumor growth, with 10 days of dosing being more effective than 5 in this model. The results

- also showed that a single dose of paclitaxel at 30 mg/kg is more effective than 5 doses of
‘paclitaxel at 1) mg/ks. A single dose of 2-D( did not increase the efficacy of a single dose of
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TGD appears to be additive. In this nodel, dosing 2-DG
with, or after, paclitaxel gave better efficacy than
dosi ng 2-DO before paclitaxel. For treatnent of

humans, generally 6-10 dosing of paclitaxel is not
used; instead paclitaxel may be adm nistered once

weetdiweredtor exanpl e.  Dosing 2-DG days 1-1Gc{ras2dedmoensso
nodel ) with once weekly paclitaxel is essentially

padiary, B 8B B it bl SR oL 280 st

in £6imll 1ﬂ¢a‘ﬁBESn mr Repwali dast¥EGIYivberses 10siayh of Q@ desingaysubled

e Sanpee G0 Rt TR cf AP PGS RSP Rombioggan on
Tdﬂ%ﬁém b beaddive qnitiigmpda ptoaing 012G suith] ex aftsr, pactitakel @avetbetter

I t nbi
e B fovise 1B e Rnno el s feptibefos ptinaty. a6 1b St
of pAANERE iRt dsed) ifstead pacti@Relimaylis Adediftered oﬁﬂ@eeeld)hd‘omwﬁplc

R TR YA S N TR T A A——
doSANGELDG MBEEGRBGIS 18R ToedvershRe WeclE dRER of pREBRAMERAhittent or

cancer, gastric cancer, pancreatic cancer, prostate

comwdoamg ARG pgplq beed. cS%ﬁﬁ’E‘érd}‘Y gRlgvigedages Bé?ﬁa% bg,

eqhdig3iReitkt h at | east one chenotherapy regimen for
advanced or netastatic disease or no curative
standard treatnent is available for the patient's
cancer. The 2-DG is adgifiaigred after fasting
over ni ght and at Ieast one hour before br eakfast. The
.2-DOis eaggent pf Gancer. v chgxelgngdedacrew cap

[0135@0 THORGWiR ﬁ%}%@c ?z‘cau%‘is??dgufeﬁo ﬂi‘us&a?er tthatmelt éf'c)mcePJnth

[ 'ution O concentration of

2 Eﬁ@owg:mﬂon ﬂn@phyz-ﬁﬁrlamnmerqi tg malqand femaleyapesy Pienisms least
mhﬁha¢e3,1 Y6 a%q{allfy% |e8.9b¢aRY ad 6(% &%taﬁ? a

|samn|stere 2-'DG can
maigngncp (Prigipging fiep lurrascan@r, me@fnwls ciaweb&tqa@pmgm @ophageal

calffll %ast&c%naep &%M&Q @&Mr%hﬁfﬁ&c%aﬂée‘r}ymd wete

["ow ng not ed, overnl ght fast

pr@aml@wé@yted wnfh | @%@nﬁﬁmﬂ@wy mmg: far @dverwpd ew@tam disease
oﬂﬂs Eb&aude%ﬂﬁrd(t?e%%nﬁg L 10 8 B Baibi Jc!aﬁ&} Qﬂf Q-Wisl ut ed

the 1 ndi cated concentrati on

cdmiaatertd A foing GVmER: 204 o ot e ot eforg bren st Tho QT i
 suffieBin 40,80 ol QOEY cleip Sl Bonkind EADRIL oy (B BT Al
of afsvluhon af Z%ﬁbfomged at@fcom*@nt@os of dgp mg/nﬂ, D@hm@mk@ ap].8
FM %g?gi%,ﬂ DG i s adm ni stered
h%‘éﬂ%% ore Er eakf ast g%ﬁﬁﬁl? oé% of 2-DGis
[M-’di] | Ghe&rDByis edimipistersd pally GPheckDErean be dsizéedc(if dedingd) td @ yolmye
[P L el. -
of 100 i SR RER PRI A i B W1 oalf i, 2
nothdsan avethighti fash (watdr alleveddprIf dabes fbove po mp/lip ik iemploySnd@very
. 7. firs
1ngR B0 RERD boliinl < weabl Snd iR P06t Wit pohdshiop i
enwildyled. HoB6ver, aldmmwrl}ttgnmﬂlyd:mdrggnng rleE-hyaqual tofor argﬁerma mg 2-
15-21, .and doc n| st nfu nce
P Beddiot Bl SR SRR T ARe T Yo mekp bt el in e e
of @B eVF0 ool TG perltg of patlent wclght. Each oral dose of 2-DG is administered 1
hour before breakfast. Each dose of 2-DG is followed by administration of one rinse of the
dosing container of approximately 50 mL, of water. Patients are allowed to add Crystal Light
‘to their 100 mL oral dose solution, if preferred, for palatability. -
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TABLE 111 Wek 1 Wek 2 Wek 3 Weks 4,6,7,8 2-DG X
0 X0 Docetaxel: 0 X X X (30 ng/m [0138] An
alternative dosing schema is shown in Table IV. This
schema may continue for 3 cycles of 8 weeks if the
physi ci an believes such continued treatnent to be
\a§g63w%m;[ABLE IV Weeks 115 Weeks 2/ 6 Weeks pgtmsienddbmkis
-DG X 0 X 0 Docetaxel 0 X X. X (30 ngl m)

0139] In one,. Hasi Bijgued
101358y g S B AL Dot i et i e
adxﬁgf@ﬁ&kl bRy agnﬁygtleﬂanda:-m@@l&am aﬂddomekadmhnmw I infusion _
adm ni stere uri tire dosi.n [ or
oncqavieTs P oA ALY Bl it M REr LAY PR o
every 3 weeks). EXAMPLE ®s8iut nent of Prost ate Cancer
with 2-DG (0140] The followi ng prophetic exanple js
provijded to I]l | wetkat el t veak@aen] ONeqaBOS at\ﬁeekeanuer_
wi th2-DG therapy. Malk subject$ from 40|t t BLHN |70
year $ =ttt reate prostatge calicer re
treatl@®9 n_adcor dince Wlthtbt he tho)gs 0 thga

[ nverln'oaamh%eadm pi strptioX of |50 ng of | 2- D& per| kg
of pgtIoemgimnej ght Eachjoral dos¢ of 2-DQis

adm nistered fol towng —an overnignt tast. The

- [0AB8PS AR hRriafivd AR g StRaliE sholi i RGHIEIV. Thisechamanmg continue for 3

, h VRS| th to det f
* cresnar B Waek o s Bl HEL RS TR B

(decreased production ofaw¥iPrvnd/ or C|trat e).

Depending..on the netabglic ch es—observed —the-dose

SO T

may He reducef Wepkedd { nWedRiifge Week§dnp b apeks g |

excesS, gy Tha[ Teguiregl) 1 1o exagpl el and Wi t hout

[imtlation 16 g/ kg—8r I ncr D pol i ¢

chan%é’“i‘:%fm@bswve&) to] fat exanp wi t Hbut

i mi tid?9®H™?7b g/ kg). {51 WO 2001/ 062604

PCT/ 1JS20047 000530 EXAMPLE 9 2- DG Anal ogs [0141] In a
[0X89T f &r encembothioctitdesing of 20N bisicantinged bayondthe ¢ mpphs . pG
w&@xgb Wp,caaaﬁ%e mﬁué msﬂakeacgn@fmaag@bémﬁmywm@ma

sitions of the | nventl on. used erel n, a.
dugingdDbe entire dosing regimen for docetaxel (the approved docetaxel dosing regimen is

o
el

every 3 weeks).

EXAMPLE 8

Treatment of Prostate Cancer with 2-DG
[0140} The following prophetic example is provided to fllustrate treatoent of prostate
cancer with 2-DG therapy. Male subjects from 40 through 70 years of age with untreated
-ﬁmstaté cancer are treated in accordznce with the methods of the invention by administration
© of 50 mg of 2-DG per kg of patient weight. Bach oral dose of 2-DG is administered following
| an overnight fast. The prostate is then examined by magnetic resopance imaging, such as
MRS, or otherwise to determine if there bave been substantive retabolic changes (decreased
production of ATP and/or citrate), Depending on the metabolic changes observed, the dose
- may be reduced (where the change is deemed to be in excess of that required) to, for example
and without limitation, 15 mg/kg, or increased (where no metabolic change is observed) o, .
for example and without limitation, 70 mg/ke).
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anal og is any D-glucose anal og other than 2-DO t hat
does not have a hydroxyl group at the 2 position of
the glucose ring. Irglucose and its L-anal ogs are not
2- DG anal ogs for purposes of the present invention. A
gl ucose analog includes mannose, gal actose, gul ose,
wiodedoslspo- gl ucose. An anal og of gl ucose @erRsiet/Reto
have a fluorine in place of a hydrogen at any

position on the glucoseﬁghﬁﬁﬁE us, 2-fluoro-2-deoxy
D- gl ucose (2-FDO and 2-di uo&%-Z- deoxy- D- gl ucose
are 2-DO anal ogs. An an&D@gimaloggl ucose or 2- DO can

47 TR oo e heBuBbion oG p126 il Bl tin
plaposi2tDari thetoitinds Adaninpositdns eftheyinBingibnl 0B Sged herein, 2 2-DG
T N T L L T R
podtidnQf &raile@se finpCl ApilRose-ahd immxlmé?ts gfgm%ﬁdmgfa@st’iﬁ purposés

- deoxygal act ose, 2-F-deaqx nd
of e i . VEReRCA RlEF e loR R BFRE0ts o Bl an - o
ghichiR, Af At JTgIeEse bP2DTY\EaA Gavd-aBlacandh pRse of @HYRfogsir Dy
anal ogs .useful in %gﬁ nmet hods _of t he present

POSIGRARthelucase Fipg dvs.fatlupron-depsy-dirgiepse (-Gl pod 2diflvoro-2-
ded¥)ad-2BGosd SRS DG Bklods! Aa bilRIHof Blacde BPED GRS hleRf ﬁ%ﬁém group

. diseases_are commercially avall able and/or can be

in lgaeroh 8 Bydrewyliggeng Alany positign on thesslyrgsaringothenthar i Aipguitan;

thddl LSt RICBRED drRoded18. e GRS dd 2 dlid 28 Bty DAL
ile the present 1nvention has been describell wt

galpgpsamines are2oDE Realegs Qtherilustrativs 3R Granslogs inklwde 3, minpose, 2-
- mealihfic BEde MPSRIRED 9B ) RSsSB4 a'n&'o&]%#g&la%c%es
various changes  nmay be nmade and equival ents y be
that eniain enercs anasf efifbrrecedipa et folinyving 2 ameloss: Gigher 3G dvalogs
usefil i e nfRfhodd Br &pHdehQiventiB o iR hd dn%%& &Hﬁn Pvigmhe2 made
to adagé a particular situation, natérial,
Anglgasyssivl fos tregfenief eanper apd obeardiseaspyaseenmmercially ayailableapdfor
j fiq ' { Vi
R e TR e o Yo Mol ol D Wt
litggt@8ent i nvention. Al such nodifications are
intended to be within the scope of the cl ainms appended
hereto. Al publications and patent docunents cited -
"~ herein are incorporated hef® n by reference as if each
013 NeB ktleGRatse i bes¥bid eyl gj},@;ﬁ |
[ i'g}éi vi dual | i%&@gt{%d to be |ncor§'&§$éaf%ﬂé%§lu#%? I n By

o emb@h@w@ﬁ@é@éﬂtshwcbw@ﬂmptm tygbask gikieddm the pettigh various changes
'mal 96 4l dyivAGits iy GIEHRR Ahou! i gﬁr'o%ggltg ggltlpf e

_ such document I's pertinent prior art,
- invewipst Intaddidion,many theilifisitisns megbet made freadepniparicalansdtuativhe

L -

i bithe presénd inventioa witbont depafiing dromehe scopecofithepasentfibfation.

; WAy ' dal.l y dosg,in .the ran 0
AT BRI opl LRI @l B ol oot ot iipso-
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week. 4. The use of claim1l wherein said 2-DGis for
admnistration daily for at |east ten consecutive
days. 5. The use of any one of clains 1 to 4 wherein
said daily dose is in the range of about 25ng/kg to
about 150ng/kg. 6. The use of any one of clains 1 to 5
wherein 2-DGis for admnistration in conbination
wi th anot her anti-cancer agent. 7. The use of claim®6
WHM@@g@LgIﬁ@mscancer is a multi-drug resistant cancer.
. The use of claim7 wherein said anti-cancer agent
|s an agent to which said cancer is resistant in the
absence of 2-DG 9. The use of claim6 wherein said
anti-cancer agent is for admnistration to the mamm

atl.a ddkeof hdtodysDighisese QI3 foh@ie e eABRAATA Bdd@flehMBr treatment
dose for adm nistration when not adnmnistered in

of cancrigiehuR{oygrelrddIeration, af g daiiptosqndherangggf abpiet Sgte of 2-DG per kg

f

P TRy SR 8 RO BBl BB Pap PSR the e
cancer, head and neck cancer, colorectal cancer, and

b .of cl ai
ot 1SRRI ARS8 2D Ry BB o v

weekd.he group consisting of docetaxel, paclitaxel
cisplatin, and carboplatin. 12. A phar maceutically
acceptable fornulation of 2-DG suitable for ora
agm ni $he adel JTR1aA 13vHIIRRIPE-DEOS &5t AR R 45 JM 1da& one
500ng of 2-DO per kg weight of said human, sa
weekf or nul at i on conpri sing 2-DG and wherein sai d
fornmulation is a solid. 13. The forrulation of claim
12 wherein said 2-DG is packaged in a sachet. 14. The
f dr mul &he ose adfclairh diwhelen tdidb2-DGisdort sdbligibtratioa @aily Br at least ten
ill or caplet. 15. The fornul ation of claim 14
Comm&ﬁ%?gﬂﬁ said tablet, capsule, pill or caplet contains
at least 250ng but less than | Oy of 2-DG 16. A
pharmaceutically acceptable liquid fornul ati on of 2-DG
sdi t abilTee pssrof gnypne %f@?ﬁﬂm; étqfhwh@nmtsaldalaﬂmdm isin thioeage of
0 500ng of 2-DG per kg wei ght of
abmﬁ?&& %U%%ﬁp1§§%&%fornulatlon conpri sing 2-DG adm xed
mﬁth a pharnaceutlcally acceptable carrier, wherein
|d carrier .comp bapte |aI and/or . .
t.fuﬁé%vseéﬁ Tyt ot HIFEDORCaR o i fspigtion in
combﬂdh@dlﬁhiﬂl Sidhitbr hhtﬂUélﬁeﬂ dgeft. 9l ucose-free beverage. 18.
Use of 2-deoxy-D-glucose (2-DG for the manufacture of
a nmedi canent for treatnent of cancer in a human, said

nqdlcaqﬁ@ﬁ R bl - A kLA at

a dail d&?e N tﬁgmianggﬂ%? IS% ngﬁggrég%éﬁﬁggmﬁg

of patlent wei ght to about 500ng of 2-DG per kg of

p%t le ml“hc use%rtl ajn9r7 W tf:rf:lme & an%i Canets %.(g:é'lntt 5sva% ageIYt 1o which said cancer

is resistant in the absence of 2-DG.

9. The use of claim 6 wherein said anti-cancer agent is for administration to the
mammal at a dose that is lower than the recommended effective dose for administration when not

administered in combination with 2-DG.
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19. The use according to claim 18 wherein said 2-DGis
suitable for admnistration daily for at |east two
weeks. 54 20. The use according to claim 18 wherein
said 2-DGis suitable for admnistration daily for at
| east one week. 21. The use according to claim 18
wherein said 2-DGis suitable for admnistration
daily for at |east ten consecutive days. 22. The use

acc ?(5;/ di ngpd 19818%? Xnﬁp(?% laﬁnsaé {5 5 erél s%é rc,:ra[:]\%qc I[g i cgr %%ected from

dai dose e ran e Of a ou

thepb@popokigstin2 n&'ﬂn-emhli}eelhkuﬁgtaiicﬁghéad afd yechnandt, oﬁlomcrﬁ cancer, and
18 to 22 wherein said 2-DGis suitable for

bread S HESt rati on i n conbination with another anti-cancer
agent. 24. The use of claim 23 wherein said cancer is
a nulti-drug resistant cancer. 25. The use of claim
24 hher elle usapicing prd of glaivesdrto é@ shereinsaig nntaga@mr agast igRelected

o B Rintd ok IS A Hochhol, DS B R G et i

suitable for admnistration to the mammmal at a dose

n’hﬁl st‘%"gpe %]Hiig?} y%gépi%ﬂq pgltqlgt,lcgaggff zﬁﬁfg'é‘ﬁ%%% SglﬁlI or

adﬂﬂntsaa@n&& hidfan FA6scl BB eiAS B8RO0 500ANY 2D HRE kﬁvélgl'ff%f said

23 to 26 wherein said cancer is a cancer selected
hupgry gaid femplatiompeauamising 2P aed whespin sid formalafipn s @sglid.

cancer, head and neck cancer, colorectal cancer, and

breast cancer. 28. The use according to any one of

cl alds ZbBhet fon@Alatdmerfelamddiwhesaint said 2408@ is paelgpend in ssachet.

selected fromthe group consisting of docetaxel,

paclitaxel, cisplatin, and carboplatin. 55

- 14. The formulation of claim 12 that is a tablet, capsule, pill or caplet.

15.  The formulation of claim 14 wherein said tablet, capsule, pill or caplet contains at

least 250mg but less than 10g of 2-DG.

16. A pharmaceutically acceptable liquid formulation of 2-DG suitable for oral
administration to a human at doses ranging from Smg to 500mg of 2-DG per kg weight of said
human, said formulation comprising 2-DG admixed witha pharmaceutically acceptable

carrier, wherein said carrier comprises an anti-bacterial and/or antifungal agent.
17.  The formulation of claim 16 wherein said liquid is a glucose-free beverage.

18.  Use of 2-deoxy-D-glucose (2-DG) for the manufacture of a medicament
for treatment of cancer in a human, said medicament being suitable for oral
administration, at a daily dose in the range of about 5mg of 2-DG per kg of patient weight
to about 500mg of 2-DG per kg of patient weight for at least 5 consecutive days.

19.  The use according to claim 18 wherein said 2-DG is suitable for

administration daily for at least two weceks.
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20.  The use according to claim 18 wherein said 2-DG is suitable for

administration daily for at least one week.

21.  The use according to claim 18 wherein said 2-DG is suitable for

administration daily for at least ten consecutive days.

22.  The use according to any one of claims 18 to 21 wherein said daily dose

is in the range of about 25mg/kg to about 150mg/kg.

23.  The use according to any one of claims 18 to 22 wherein said 2-DG is

suitable for administration in combination with another anti-cancer agent.

24.  The use of claim 23 wherein said cancer is a multi-drug resistant cancer.

25.  The use of claim 24 wherein said anti-cancer agent is an agent to which

said cancer is resistant in the absence of 2-DG.

26.  The use of claim 23 wherein said anti-cancer agent is suitable for
administration to the mammal at a dose that is lower than the recommended effective

dose for administration when not administered in combination with 2-DG.
27.  The use according to any one of claims 23 to 26 wherein said cancer is a
cancer selected from the group consisting of non-small-cell lung cancer, head and neck

cancer, colorectal cancer, and breast cancer.

28.  The use according to any one of claims 23 to 27 wherein said anti-cancer

agent is selected from the group consisting of docetaxel, paclitaxel, cisplatin, and carboplatin.
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