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[0004]  Only two classes of drugs are currently available to treat the symptoms

of BPH. One class includes compounds that inhibit production of the active form of
testosterone (dihyrdotestosterone or DHT). Use of these drugs can cause a loss of

libido and loss of muscle mass and tone in males and is associated with an
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benlgn prosiatic hypertrophy (BPH) by adminisiering a iherapeuiically effective
amount of an agent that interferes with energy metabolism in prostate epithelial cells
(an energolytlc agent”) to a human subject in need of such treatment.

[0008] In a related method the invention prowdes a method for reducmg a
symptom associated with BPH by administering a therapeutically effective amount of

an energolytic agent to a human subject exhibiting the symptom.
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[0015] The inveniion furiher provides a method for ireating BPH by (2)
diagnosing BPH in a patient, (b) adminisiering an energolytic agent (EA) to the
patient and (c) determining whether one or more manifestations of BPH are reduced
in the patient. Also prowded is a method for treating BPH by (a) administering an
energolytic agent to a patient diagnosed with BPH and (b) determmlng whether one

or more manifestations of BPH is reduced in the patient.
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DETAILED DESCRIPTION OF THE INVENTION
1. Definitions
[0025] The following definitions are provided to aid in understanding the
invention. Unless otherwise defined, all terms of art, notations and other scientific or
medical terms or terminology used herein are intended to have the meanings
commonly understood by those of skill in the chemical and medical arts. In some

cases, terms with commonly understood meanings are defined herein for clarity
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[0031] As used herein, a “prophylactically effective amount” of a drug is an
amount of a drug that, when administered to a subject, will have the intended
prophylactic effect, e.g., preventing or delaying the onset (or reoecurrenee) of
disease or symptoms, or reducing the likelihood of the onset (or reoccurrence) of
disease or symptoms. The full prophylactic effect does not necessarily occur by

administration of one dose, and may occur only after administration of a series of
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including but not limted to conpounds

an energy source, into the seminal fluid. See, generally, Costello, 1999; Cosiello ef
al., 2000; Costello and Franklin, 2000.
[0035] As other normal cells in the body do not accumulate zinc to a level
inhibitory to the metabolism of citrate, prostate epithelial cells are uniquely
dependent on glycolysis (anaerobic metabolism) and so uniquely susceptible to

inhibitors of glycolysis and to compounds that increase the near complete blockade



that interfere with ATP and/ or NADH NADPH producti on,
conpounds that decrease glucose transport, and H F-la
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ecific mechanism it is believed that

b
epitheliat eslBu Vithpyt IS foreg bating |wrea$rée¢¢%mwhﬁglsawt i§ believed
that Q?ﬁm'lrﬂgf dﬁrHB a ﬁ‘tg‘ﬂlué‘tslhﬁlbﬁ BR%WS@&M‘BE lﬁlf&%ﬁﬁbﬁgl function in

toc uncti on,

prostate epjthakidlicells préfestntially stmha@s tt@%ed:élts eedstha ot attlemells, of

BPH are destroyed to reduce the stze of the pr.q
energiq VWihewatepginodteos ‘P‘H?ffﬁihé ﬁﬁ%'lﬂmﬁpia%”'sm i1%S béhived that,

by pFﬁe | nvg%gggtﬁog iRy $he | bﬁa@éﬁﬁ}at e ttSy mHlﬁtnE%g@fegﬁls%for by

a- conpound |ts or |
furthenénjpgiripg oitedhioodrial ﬁmnphmtcxtt@tlemndb@h afl thediypsrplastic, citrate-
prodgtgglg I%%:]rsggplgt)ecgwﬂﬁ o tggt? | ﬁ%!giiug@ttﬁg g%&spf the prostate
and %Ifé@é%é %Bnélﬁléﬁraﬁﬂslﬁscliﬁd%l leBHStGuended! Thi€riheécfdance with
hat results in the preferential destructlon of

the raethoéagf the inveption ha comporiad dhalr iobils my iveRirs epgragy production

in gk CBfnO B Eb IS B SR R85 AR S hé b, o
susdeptible’ td, BP#! ga Boed dedtiivpairs epeesy pictluctioh Kdit@drea‘ses ATP levels)
cells is referred to herein as an energolytlc ag

for agperiqdaofitime that resulés lngbgd)(r@ﬂqalremtggl @ﬁgtrpgmp @Hggst some of the
cirefE AR BTSRRI B8 BRE bR Lalls i booy. of

energgnpounds that inpair mtochondr| al funct| on, and
onpoungs that do, bot ncl. udln in all

(00380 npounBearHRUrEEt iy MgaT aner et praEROR in prssiate

epﬁH%FaP@éllé .%féﬂrédt% HRIreR & 8n “dr 8'%"38 Rfi” SR MEHI be

e energolytic agent is a conp that inpairs
appayentid heireadar M@natwlyt@mgdlm uaefut il the. praatiesef the invention

el S s R G B palve: BrnphuFs e FEBEL P Phprie
funcigh) efmd bmgaanmld@%ih ha@dlr@ym BRlcyEEE, @ﬁ%unds that act
interferes wth egconS|s and ni t ochondr] al

dlrecﬁlyrfm“tln@mecllwroﬁbacowaﬁiamlm imtheopresieded dRust inQeEnt s
embigdii e O PE L B e PRSI Esirrafs ivastysls in prostate
epitfiipt eS| I @Gidembodini@iteteserrgdlytic agent is a compound that
impairs mitochondrial function in prostate epithelial cells. In one embodiment, the
energolytic agent interferes with both glycolysis and mitochondrial function. In one
embodiment, a combination of agents is used, including, in one embodiment, the

administration of one agent that is an inhibitor of glycolysis and simultaneous or
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adm nistration of a second agent that is an inhibitor
wofhoo4rmesdehondri al function. [0037] One cl ass 8E€T/US2004/001146

energolytlc agents includes conpounds that |nh|b|t

colysis (directly or. indirec Far exa
contEiRPREgNaa AT AR e Shend agarh tyalde o anBot of { ne

mitoCIRSNE =3 fiHttieh. 9l ucose to pyruvate, or the oxi datl on of
pyruvate to acetyl-COA. For exanple, and not for

[0037] mi t atOoe clasiseof@mrgoIWc agenigencludeagonpommnds thatinbibit

f h ki h t k'
oo TS B RBF Sar PIS IRE B HEL R e
catal?b@@%\esteﬁ}’rﬁ s ShvpipA o @ﬁ!&%@ to quvdté | drstheadxidutioAnst

not limtation such con‘gun s include those descri bed

pyruvatelfosicetidi@ed. For 8x ang- mfﬁbhmﬁ@{m¢hgm§t@é¥tlc agent

iy SEEHT PrESBGESRL S PR RR B epines, ose

phospHogRtesats i@naies endltdse peruvatdkifase, p)iraV@l@Cu‘@ydrogenase For
taxodi one; a-nethyl ene |actones; euparotin acetate

illusteatinieand Aot Ilméafm SpetheompgHRdE INgly th@éﬁrﬁ’ﬁS@rlbe@m W:S. patent

528 8 8 4 RN IR \ASSYPLTE iyt fpe D manmosamine

N-q tddwslplywia/clﬂbﬁmﬁeth&l Betodepmabhqglycelfaaé equinone methides;
(trans)-chl orop hos&lﬂoenol yruvate; 3(cis)-

taxoé%ﬂd@ﬁ@@l@ﬁ@ewwy grlactopes HURasAtn acetols: aHRacHpine
vern@‘% gﬁ ic aE Bﬁﬁ'{é%leﬁﬁgi"%t-gaflf%ﬂﬁ%‘ﬁ‘yﬁ%nzaypéﬁ?ﬁsﬁe 5-keto-

-fraqtoéezrﬁ-@e@nldmdbmﬁ 1% sbisphdsphe) Mggth@hmglwemtepz 3-
X r r t t
dnphggaw? B T A I
%Méé’ﬂélﬁ b Ij'téHrBEFer%éﬁlﬁ@éﬁ’)}d@bhosphate

ceut i cal Yy accept a e anal ogs or deri vati ves
amnmdmoérmjruvﬂeeD @ysidabplyesphatgdrglysidolphosplege; hydiprudk, .

98 980;
cyoipgheaneaSosyiare DT ER88 aatcii acd I8 are 15
hydrbRygdyrupater Rgnurlai?l%?e )@hmtﬂénaﬂe9 &?cgo ahbl4- hg@@&ycmnamlc acid;

W schi ng, 69; O Leary,
brom@MUVl@@qni) rfbiﬁ@léYfUVIPQEm% csrrmwaJmaﬁgqualh{%@eptqhb@apalogs or

dern?ﬂ&%@%h%u%o?s %egf gegﬂq gf“S 1 ?ﬁﬂ%t%, ? g%%gnfa%ﬂp?wslowe,

airr “mt oc ond
19841 BigsWwangder, 408poCetumbo,M975¢ Handoh Al 9T®iMoDané,mI8e dansour,

197 B Bng 4 Sompee oG Ol RSB0 o] Bef e 1085
Spnwﬂt ﬁg{)dﬁﬁ&%gl'@ggf% < rgO{dQé‘l' %le &ﬂ AelR '}955 %rnHeJo@mson 1982.

toc rral’ function.
[003@kanpl eAnaﬂtér\mladmﬁenengelyﬂm agemlts |hclmzies tchmpounde rﬂualiompalr

.o a rticul mechani mof CtIO
e A HRCHreYes & TTRRRFiBLRGRGN. AINGRSABE Brpoisons includs
but ERSH itiiniged # g@%ﬁ@&wo@@h@vpémﬁé dBE&ReRPRAD @Iiﬂaxemg@d

exoki nase and interference wth ATP production by t

6,67§,y2®l yti ¢ pat hway and
[0039] As noted above, some energolytic agenis may inierfere with both
glycolysis and mitochondrial function. For example, and without intending to limit the
invention to a particular mechanism of action, the drug lonidamine disrupts the
mitochondrial membrane, resulting in reduced activity of mitochondrially-bound
hexokinase and interference with ATP production by the glycolytic pathway and

oxidative phosphorylation. It will also be appreciated that agents that impair



oxi dati ve phosphorylation. It will also be appreciated
that agents that inpair 8 WO 2004/ 064736
wOCTi#e20B64/ 001146 gl ycolysis will generally aCsmwsai04/001146

| east indirectly reduce energy production by

m tochondria, by reducing the amount of pyruvate
glycalysis wilhgenemily @¥ﬁ0r gt leastdndifectiyarduse @nergy prsiyiction by
oSG, 5 IR S BRI K PR RRRL B SRS e oA
cycld.0041] One energol ytic agent suitable for use in the

nmet hods of the present inveption js 2-deoxy- | ucose
00445- 0 - Seversl R RPN B EBg s B S EeH PO,

produce 2-DG 6-phosphate, which is not further

nmet abol i zed and which inhibits hexokinase. 2-DG has

2-DemxgglusbsevantArialbgot 2-ecypiteosei n cancer cel I s.
OS2 GRS B RO LBE Py LPoBhor
mve%ﬁ%r? 14 i-ﬂeoﬁf-ﬂiglgeo%’@ E@UG). @-@@fggf@ﬂ&@&yléte@rb’y hexokinase to

ucose anal ther than 2- hat does not have a
produge 2eRE-6-ghoaphate, whichoispud further roetabiedzed abd yenich inkdpits

-gl uco d its Lsanal.ogs,ate not 2-DG I for
hexqKiast o2 D55 NeRGoRRSLEN (o RUBHGBRYSEs Bl tiiE: i og
[004.2?0' udesnsmeR ex8mpiRbPaih eRergdiititcasent i98A amaldl 6f 2-DG that has
gl ucose. An anal og of glucose or 2-DG can have a

alycelysisrinhibiting gstixity 45 user\hareied PG anglogdspny dhakieose analog

_ e ring; f O 2+ 5 S+

otve} PP TGpAckt v i (S B ST P RBHEAER e chcose
ring.ana)legsse And R dlathieds gtenoisd DG aRalogs fanpuipages afithe present
. amno _group in place of a hydroxyl grou a\t an .
inveptian.t AdHuerse aralgy indhides sgnoge Hed! #1986, @lHEORE, and 5-thio-

i Q) - - . ; ,
olucP2, PRadgUepicodyPo-oNERiaf SHUGAAE  pacs of  hyoogen
any p3sitieh act theajiiicose ring tRudHQ-Anarioddsieoxy-Reglucbse §2-FG)and 2-

PR X i
havf‘ﬁﬁ PhiRBTgrelip HPpREE l%ﬁ‘bﬂﬂ@ﬁ' y_l%'iéowaf ahypes&ifioR bn;lﬁéDgltﬁtfose ring

(o]
e preceding or follow’ng anal ogs. O her (
othezitizrotie 6 pesitipn] thushz-aminhakideoxy-Drglucese feglucosamine) and 2-

Jdnyentionainel ude e_anal [ [ Qur - .
amin A eplretéds, (2 GeRERel oS Mo RS et fstative
2-DG@mgﬂmbm& HPsaahhesk, i22nmEahosamihe, 2088bxygaltdse, 2-F-

Rep., 7:1093-97 (e.g., 2-deoxy-D-glucose tetraacetate)
deoxygalagiosesanddibtr, @@%i henpligpsagoigdes dhgl gandain ongser more of

_ 11 onal 5 : | . -
tne GH8LYoH0RBL> BLPGARGL O Snats 198 Roid i e methovs
of the [Frespati ianéntigrpipkludatthe mniitogslshovir in EiduBe 2a2uBGyanalogs useful

in theTHe e REFERICNCR ST oAy deatbed IhgSainhaia Zooo,
Oncol. Rep., 7:1093-27 (2.9., 2-deoxy-D-glucose tetraacetaie) and in PCT
publication WO 01/82226 (Lampidis, 2 Mar. 2001). Additional 2-DG analogs suitable
for use in the methods of the present invention are described in U.S. patent
application No. 10/ (filed 9 January 2004; attorney docket number 54492-
2000400) entitled “Tréatment Of Cancer With 2-Deoxyglucose.”. |




WO 2004/ 064736 PCT/ US2004/ 001146 3- Bronopyruvate and

its anal ogs Anot her class of an energolytic agents
weubiaekBef or use in the nethods of the preseRCT/US2004/001146

invention is the class of 3-hal o-pyruvates, including

Br but not ! i m t!ed to!3 bromopyruvate, an inhibitor of

3 an onal information on 3-hal o-
PYAHYRAEE Blass @ al-eherd é’i?ﬁf@ hgdlets sfim@ma %@s@ﬁﬁ' tﬂé fethods of the
patent application publica |on . 20030087

presansigypoliomisdhg elassef 3- ba@l—mgyvm@m]cludm hut n@u lmlﬁecbto 3-

oror RG4S AT B R e A0 B SRR 2l

pyrugété%}’@@é B8 dPhteht No2 6BRID, 330 ahd 4.8y patyt a Pptlcétldm puslication
to oss poI (+), gossypol (-), mxtures o

No. g 96(+) and -(-), gossypol acetic acid, gossypol
al dehyde gossypol hem acetal, gossypol qui noi d,
gossypol one, netabolites thereof, and physiologically

Gosayst phdld o sgpoltandidgy eof .  Gossypol , gossypol anal ogs,
formul ations, and unit dose fornms that can

[0043krp| oy eAinpinel Flaske epgLIQlytia Agers e%lsﬁble. fRy Hﬁ% ¢ infhegngthods of

the (45568, RS S dls §7E ForPtd SridRIRR e M hnalggs, nclyaing

but Aot3idite2id; gassypdl-), gpedsypol-ap phixbires of gpsisypoiwﬁf) amnd NG),
2002137801..,, Loni da e, and Anal og] of. Lo ne ..

GossBBhAse Ui heTORBY AL BERYUR, d3tayShetuingRlh GEUSol quineid,

gosﬂ%%ﬂin% %téﬁ@lﬁt@s i:?%reél‘ﬁ %nﬁ%ﬂg)@ﬁalo@é&lhﬂé’&é@ﬁa&l@ &aRE %ﬁ@r@bf

entfon Is the class co ["oni dam ne (1-(2
Gosgypal, mswpob@mayw f@rmuiahdas,cﬂrwl Brit dob® formscthat can be

emp r| da naTIYbPI on%ﬁg&{ggﬁh ng{lﬁ@@g‘ %efc?”egeﬁcfg%fpatent

publﬂi&ﬁbﬁ%s V9O (B0 TEE 3N 02/4767 808 fPREnEIN0&rB,114,397 and
anti - sper mat ogeni c a?ent and subse uently a&ﬁr oved

4,38 298; madty Sapatant appliegtiogspublicafion &\!ﬂ 2008 g7 &

. prostate cancers, in a few countries in Europe. See
Silvestrini, 1981; Gatto at al., 2002. LND s

Lonidatiteand Anaisgspef idridarmes been reported to result at

[004;;1(2??; alngng o from dlp a,c%é&}&?{%éq viig ggégtgg% Hea#or use in the
met%éfmgcﬁrééédhﬁnmﬂﬁﬂ is tEﬁé‘@fé]'sg%% d dtf |8§|"n?r%3?l (2, 4-

production by the yco tic pat way and
dichtmrobienzy)el mnmzm»;ammoxyncm Boridandinadl’; lahidanmisg s also

refefean o Reroin s LN sesi0- 5. AEnERb! 8083k ardh B aridiSas.

Lom@gmnﬁ’é ok aHré00effified é’é‘éﬁ%‘ﬁ‘u%e@ﬁﬁtdg@@ég&%énd %ubsequently
described 1 n copending U S. patent applicCation

approyadifor e treateeniehbreait, B@mvlgal Pgsa pfosmgecamcemwn a few
cou@at@%nn E{lﬁﬁjp%c k§ée 318@51?%4%58%0&%;8 et al 5682 J R )ﬁnﬂgancer

properties have been reported to result ai least in part from disruption of the

mitochondrial membrane, resulting in reduced activity of mitochondrially-bound
hexokinase and interference with ATP production by the glycolytic pathway and
oxidative phosphorylation. See, Floridi ef al., 1981, Fanciulli ef al., 1996; and Gatto,
2002. Also see Kaplan, 2000. Methods for treating BPH by the administration of
lonidamine and its analogs is described in copending U.S. patent application
10/ (entitled “Treatment Of Benign Prostatic Hypertrophy,” attorney docket
no. 54492-2000100, filed January 16, 2004).
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| oni dam ne anal ogs include, but are not limted to,
woabwiodarss ne; AF- 2364, and AF-2785 (see Fi gur ePAT/US2004/001146

Ansari et al., 1998; and Corsi et al., 1976);

(0048155 ChERES SfIoHIda i AlRuR ihies. Tidam moksited to;
tolm@arﬁﬁfé 9@5296‘41 &ooﬂlf 287% (s@erﬁéur‘énﬁr&ﬁ%éﬁ &€alade8S and Corsi et

O her 'useful glyc yt|C|nh| bi tors,
al., 716(),C¢anl®lum3 desaribiedrbyi Biliastriniy $981 iabbehehdo8i, Cheng et al.,

200 830D S PRttt BELABR S IR known or can be

identified using assays known in the art or described
herei n. For exanple, conpounds for use as energolytic
ol ntSpresent i nvention include those

Otheygnergolytic agents _
005" LA GBEN At BHBGRS PR BAL ARG rihors

mitobh& izt pisonsdand hiéRoldB3se irdiisitdrs Gsefdtietie methddsadfithe
publ i cati on Nos. 20030072814; 20020077300 (e.qg

presgpbipventien ase kagwn 25620 &ssdentifigchesing a%ﬁ%%bﬂ%“ﬂwhe art or
desipETR e B2 Sk imadeThloli f (86530 Bler BB LGRAs in the
presgat mwentioinchate thiosblaes2b2d 1BBCATIpatémt plhtabcatlnn MU@i 0182926

and §58. Haten) Nosuhrivi $40 6.5 o 2an1 5520 es! 5,052 575 50 5,345 863,

and %—.}9 ‘Ejég?l%a@o deb%aﬁzdi’rghégai%%zcd?’)zsﬁ%%éo@éoﬁ&oo (e.g.,

apoﬂpﬁdlahwwm%ﬁﬁﬁ phosphate (Crane et al., 1954,

Bi ol.. Chem, .210:597-696;: 2.5-Anhydrg-D-Mannjtol ..
0043 2. SCRATRAPEIAeTIG RS BRI CBHUR AL B Sa0Lnggntion also
|ncIL@é&h§‘HrﬁT—ﬁn@ta1ﬂﬁifEsSdédtrbB§ iPLES eﬁétehﬂ)é@ﬂlidémna{lé 020020035071

include inhibitors of |actate deh 53 ggenase

(Pithey) dnlding 3n@-methvigluerse GRY afld.cd W@gogbwoééh%&%’iom)

anh (B SGAR SRR s, B AL RIO ORI (Pl Aot RS Rt 81, 1982, .
Biol. mﬁfitllctzfgﬁrﬁ??gg{ ﬁeﬁiﬁﬁlzcﬁg%gbﬁﬂgaﬁiﬂlomﬁéte (Gr@haeEalb 1954, J.
Biol e (3 Ce6% 50501 Schanueie ARk AR 4 APHEE IOl
[004§tlal I @oﬁﬂfqh f@f‘l‘j’é hsdpe dlﬁﬁ%é}%tg ifthe T Bfese]pt invention also

s ar e novvn ication
includerﬁpbllmtdss ohlattatetiehydnogenasd, suchtascoxardaieaknd umiubitans, of

olyoSiRiderR e PBaSs S ey oS ARR: THATLAS ISIOAGEIE ITEs d ampidis,

ciulli et al., 1996, and Floridi et al.
1981) and ot her glycolytic enzymes are al so known and

[0048hn be Gestpaundsdnaienterfese \mmmwgwr@dmt@bl iB pfr@statﬁ@plthehal

s, .of . the t au

el . s Pror L gfkeirhg B RS Bt SRR Sof b aoaineqly
scrakf¥ @bl 2R 288 RnohAed thddLedr SNl Hlﬁhrarﬁéh&jﬁdrﬂeé@nb‘@d‘fh@r@ln For

one or nore activities of |onidam ne, such
sxample, methods are known for ideniification of compounds thai interfere with
mitochondrial function, such as those described in U.S. Patent Nos. 6,183,248 and
6,479,251. Assays for inhibitors of hexokinase (see Fanciulli ef al., 1996, and Floridi
et al., 1981) and other glycolytic enzymes are also known and can be used to screen
for compounds suitable for use in the methods of the present as taught herein.
[0050] In addition, some agents useful in the practice of the invention are

identified by their ability to mimic one or more activities of lonidamine, such as
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apoptosis or inhibition of hypoxic induction of H F-1la
WORok4cHT36 expr essi on/ accunul ation in prostate PCT/US2004/001146

epithelial cells or cell lines in vitro (e.qg.

i nhi bition of hypoxic induction of H F-1a proteln

indugtigsy @fsamcznmuﬁ@umhllaltlpaﬁf hymggamducaﬁa of HIEsTs PRI ded
expr?%sgé@ﬁceﬂr‘ﬁﬁm{m il prddth eﬁlﬁéblg%%l é(r &QI Wﬁﬁat)% %g

ert les are ectlon

inhibitith mmmlcﬁndwﬁicmsof lHDDSd]pr@ﬂeupémessmatewpunmlai&jri) Assays
lines

and s4iGens S1aVeS PUINE Praselt abiertio 1 IR, RamPBHEGE Mt these
propEficstare ek iR Bl i SR S o Tagindigsant | ¥

[0051)]r ost at Apoplesis\assaydh lcell lines.t Aatshowndinttanaplprd; dervdamgine

indufie dpaplesisan coldnes derippdonhaimes ripstele gelii T nyction of

apofiBSis|i$ E@Nﬁc‘ﬁhﬂ;‘ﬂ gdiftef H}SIQQGthHéIIbt(KTQ:fC NU“CLR-1 740), a prostate-
citrate-produci g prostate cells to netabolic

derwewhl:ejl Itrtattlas iscditrate- prmlmm than inPC3 calls évboEi NOn (4 Rofl435), a

pros «-- e?l\p/lg Hpe 3Ii] VQF &ited a~o%oe%’i§18%sg§tgﬁf€ﬁh itt‘ci’e gﬁ&geptibility of
the émﬁﬂef-[ﬁ@ﬁabl'ngﬂﬁosﬁte 88IfMo metdbotit MNiBitoraRRIRhAR [Bnidamine. In
i nduci ng activity is selected. Thus, in sone

some dmaRRdiments @ffthsn@venﬂpémvwmch &R ensraelyie soeet iggsRe for
el URTRGRRIR o 6 SOPARSREFRSBA St R\l avoptosi

indueiplgl sctivity Rdsglactetie st Mraatenﬁﬁbdilmbn@oﬁl&w invention, an
enbodi nents of the invention, an agent that ind
energebic agiest thatméwescemp&os'% @hegwcsglqaﬁem ;ﬁ%wﬁ@)t'aﬁ'trate-

prc@%mﬁogmé? chll Ifﬁcﬁﬁ’ (%Hgllé]éaltn%l%ﬁéd)td fréélt BBAM In some

enbo e 1 nvention e I nduction
emboﬂwamtstorﬁstlnswimnhhm agagenh tha’amdheasapoalmslﬂ in1-NGaMd cells to a
sanfls g3ty bt e i P I efed et pH. i some
embdBRHENHE df Phelirle ARG theWhd @dtioneFFpopesié b éhé abent is at least

greater) when assayed at the concentration of agent
abouit2-faitl greataeindi N€aPwsalle than imBCB«walls (and sapstimeas af least about

ook bl S0b bt 400 TG4 YLty il Boate) when

asseﬂfe@aétethe cBabediratidn of AEnt lat NpeGH R diffesssel ih thep leveboly
cell cultures. As shown in Exanple 2, |onidam ne

apopiegisdasha pupceliines is @'ﬁ?fﬁ;ﬁ*;&p@&{lqﬁ@r@ét e ¢anegntration of agent
use&’fn ﬁ%%s%g?@éahﬁféﬂe%lteﬁﬁéhsl he induction of apoptosis

reater in primary cul tures of
[@0591 ost at Apoptusidhaddzs in peinarytda reuliorgs: |m@slyownhm Exempld 2,
human prostate stronmal cells, consi ?'b!ent ti

lonidarabe e ures IRPRIPSIEIIR PHMENY cHlIIES RS NYMAR BI0s %@@P&h@bﬁ' cells.
Th@m%%f&h'& EBE i %%rsﬁ SifESh e%xﬁé"r'lg?wﬁgsﬁy chﬂuﬁéé’@ prostate

ment vent| i n whi ener gol ytic
epitiagmhtells ﬂ\atmsa@rmrytwﬁatemfthwnaip peostaisi dhronodl el eonsistent
S _man st at tons

witn 5 stacertBiig ot Elvgteserodiiip PEsle elledd Mmafaiolic ipnigipgs such
as |SABANAE NhSsche BRfhddYRiS &fthe invention in which an energolytic agent
is used for treatment or prevention of BPH orits manlfestatlons an agent with similar
apoptosis-inducing activity is selected. Thus, in some embodiments of the invention,
an energolytic agent for use in the invention induces apoptosis in prostate epithelial

cells. In some embodiments of the invention, an agent that induces apoptosis in
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an energolytic agent for use in the invention induces

apoptosis in prostate epithelial <cells. In sone
wenhadcimBnt s of the invention, an agent that i RAUASS004/001146

apoptosis in 12 WD 2004/ 064736 PCT/ US2004/ 001146

BNVl b PSR GBS b o

prlmtgfyegmf[ﬁas Bf ﬁﬁﬁﬁh‘jﬂ%gf %@g?ﬁn@rl] Eéllé B é%ﬂfgh?ﬁ%%%ﬁ[tlﬁg%éaﬁ BPH. In

soma@mbodimes\tmoftthengverﬁlomame ggemtcttam mqidmmﬁa:wﬂynnduce

apoRth§ch FURT Seli ol e Sy adIBeRisert thp dndatioga filtBflon of

apoﬁoéi@'iﬁ/ tﬁé%?e‘ht id &t Iéﬁéttilfﬂld @'reéitéf irﬁe;&hﬁal el thaRBh stromal cells
and sometinmes at |east 4-fold greater,

(andsﬁnreeﬁlrnes ahteasbd ffoldigrgateit @@metamsﬁ dtiolcbgreater, pagd sometimes

o Bl B e RN BorkSFSRPEGLANgH) R e

diffepiifuetinghé ldvel bhapbdptesigdhlthé ke sell ings @gr@étes(t Pprvidéecthat the
that the concentration of analog used In the assay is

conmra@p@af anatagayped inhe asra‘awﬁenoteamatﬁrm 1 rol¥g. In one

emb%ﬁ'ﬁ Stbﬂggﬁgéhpﬂv?ﬂﬁﬁ? @eé‘%%ﬂg@ﬁ? |O%EI@W tahgﬁts useful in

the mtmem ofBPH)&ush enethbddxeﬁmrmlng thg stbptdieetdrhdninggedther the
i nduces apoptosi,s in prost e ithelial cells to a

ageRiREs SHAATIS I RFOStELS SRieds %lﬁ&aﬁo@rie@t@r@%%r&tha@éﬁnduces
apoﬁtbéf%'m gr&ﬁéiesstr&ﬂﬁ t?éllssé{ﬁ@ i ARAladiNR Boks ea%%%ﬁ&ﬁ

state e al ceIIstoagreater ext ent
proslatelep_dbe;m mﬂsm agreaiem epxtemmaarelt nmiucxmaalpo:pédﬂ& in pmmw

stromRL G e ieTb eBINNG Sh adert a5 Reeth iee 13p¢ Begtrgent of BPH.
As RSEAYS] hEHGH, RFarfetydFBSSYSS sASA a 6adhdiR 3 H§§£§/ tcﬁn be usedto -
determ ne the induction o apopt osi s. [0053] HIF

detegxjnecthei inductionegf. apptesiown i n Exanpl e- 1, | oni dani ne

00s§ 5y chofe SUB1 SHEAPTAGSEUTH AT FRIBHRRE rocuoec

HIF-gul xprsbioreecuragrdbh é@@m&fsukewmm rmcle?érrfra?duoa) frpé @ltrate-
at 200 mcronolar and by nore than 5 fold

produsiig aeil Mwﬁd Hhder @cmthmﬁwofdaqu@ !éh’@@‘ﬂtZ‘lﬁ?Jq’ ahBOO e
mlcrjc;H*Hﬁar W?or@'??gﬁi {z_ﬂ%ethbﬂvl%' er lonidamine
energo agen uc S Ta expr es |on pT event s

conddritratianac fr hone) iatsapng embddMﬁeﬁtsodl the mdritlunedn enertplytic agent

hy i_.c. conditions st about 2-f t | east
red%éﬁilst %meéﬁloat(preé@gi hﬁ%& pacegmuAtip M&%@f gl cultured

und«?r‘ijlg)} x?c EShdifith Sf‘l%%s?é%étg%ﬂjgd?lé’ﬁe%e i ?ﬁ% g{fBléf &eat least

res corresponding to
aboliotl-fddncompaned td Eﬂl&ﬂeeixﬂ:heaM@me of Ipmdatmma cells

pears re. pronounced i P cell .
00s8EF o ol P ran GererYTS I Brar Ao hsEASOAT [Ssgmine on
HIFﬁ?& e‘xgr@ss&? iFEpfolfie %@]Ié‘ 8ppaaadl Rk BeRbithcE®in LN%‘P”@@FIFS than in

H according to the present invention may have
PC 3siatis| caltuegd erder hypoxic conditions (oxygen level <0.1%). Some Ionldamme
analogs useful for treatment of BPH according to the present invention may have a
similar effect.
[0055] The results of these experiments do not definitively establish the
mechanism or specificity of inhibition of HIF-1a by lonidamine. Lonidamine’s effect

on HIF-1a levels may be due entirely or in part to a general inhibition of protein
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[ 0055] The results of these experinments do not
definitively establish the nechanismor specificity

wofodmias3st i on of H F-1a by | oni dam ne. Loni daRCmAS3004/001146
effect on HF-1a Ievels may be due entirely or in

syt dhenatt Pemn atbon A5 e ing Y FRrA 8 alc1985, nigamine's

effecf’trbnqgﬂﬂ R AEE cé@ﬂ'a‘i’sx@b@ QuBerfti 'rél?'di“ln Bbr’t% I@mé&%fne s effect on

am ne's on HF-1a | evels could al so
oxygemeutiinatiore by mutoqhnnpiaat Hagenoefiala 2008, Bep@ﬂeddhaleF ~fais

cons3RHHER dinpesiaid Rl S¥erdubd W bisdensB 3 Bl 1tis possibie
that %He‘ﬂ%%béﬁi@ c’éhﬂltléﬁgr infRatidof MRoBR TR estiratidhIF Tonidamine

is possible that, under hypoxi c_condi ti ons,
reduicas |omvgeronomumpm@t hw mitachiondea piThig indHrmgouldrearhia eehanced

act 53 oIRGB i Aol n e

HIF-Q&)&@%&&WMHWagnZyWE prolyl hydrol ase, which plays
arole inthe la degradation pat hway. &)0056 In
[0056lddi t i ok additien {n 'Pr\dtf@@%%ﬁ suchhas dhaseodesciibed abisug,

ene@grﬁ)ﬁ eﬁ%ﬁ%%g bé‘te'v% ﬁ@@ﬁy%@@o%ee’ﬁathg%%gpg é)i gﬁ%\ngention.

e I nvention

For @minpletémﬂwnhd)mtl linaitatiom, seifableldseaps imjtald mebsdements of
measur enent s of ros ate function and ac

prosfigasteg 0 o nBRLENEHEYE GIEasBSTETIS P REBtal function
and ngvb%é(ééiﬁ’eﬁ’i%ﬁwéﬁ%gfa?e Qfzebrostate size. [0057] In

I VO neasurenments prostate function. The effect of
[0053] conpolmdvo are ahts dfuprosiade furshidn. |Tme|cm°feot©ﬂaauompound
tion,

on pisieRRiacton Al fFEPanErREngt EepirionraashS readssed by
mon‘i’tbFiﬁ@PﬁestMs@Ue' rA&laBbismRE}f Utlduesd mTR, hﬁtrﬂéoéﬁ@fo? ldcfate

ani na | owi ng admi ni stration of the conPoun
prodgetien @Méhg preatate ingnimels) felfawing admirisppatiere at the compound

Sorfd 750 gLt T 1Bbn BRRDy. A, it

and/of (Hotgtetibyels @adibeombnRiterdidnaite:tly iamel srdhdigedtlyvBngyo in animals
non- human primates and ot her manmal s usi ng techni ques

inclugfing Rugaasi BW-@&'W@%?@&G%@%W%WS 6$mettwé‘rmques of

e PEEneTRE spbBfo AP RS) IREMR Rl PR gmie
Nardyem anteKarhagrtewics 1€02)VRarkarsayisz ef @058)91; Thonvas ef al., 1990, for

neasur e of prostate size. The effect of conpounds
desQﬂP"”BFé’ﬁ&%é a$Pd¥S.can be assessed fol | owi ng

[005 fm ni SM aivb %éguré%%n&o%gﬁté‘ $iz&g uThrgéh gﬁ&ﬁr&l cBRigARASs on

prommrmm ba;awesmcﬁ?odiowmwmlmmmtm‘n @frtbamomaymd using

e T oa TR =R SRRl A o B B oremy
andlé‘?%orrf@ﬁlsoﬁro’f oﬁgédgﬁgte@m Wfibmﬁ’gég@ %ﬁaﬁ?ﬁn&?@éﬁm&ﬁ@d i
humans or, more usually, in healthy non-human animals or in monkey, dog, rat, or
other animal models of BPH (see, Jeyaraj ef al., 2000; Lee of al., 1998, Mariotti ef
al., 1982). Some energolytic agents useful in the present invention will detectably
reduce prostate size. o

[0059] Any of a variety of energolytic agents may be used for treatment of
BPH. In one embodiment, the energolytic agent is an inhibitor of hexokinase. In one

embodiment, the energolytic agent is an inhibitor of glucokinase. In one
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al ., 1982). Sone energol ytic agents useful in the

present invention will detectably reduce prostate
wei2al/06§B6059] Any of a variety of energol ytic BQEMIS3004/001146

may be used for treatnment of BPH 1In one enbodi nent,

e RPN S RETAIRESS tnone

embbdifidt! P é?'fergleﬁ@bbéﬁ 6i8.anl lﬂhﬂﬂ%r éﬁamsf%o@ﬁbﬁé‘b?ﬁ@odment the
PCT/ US2004/ 00 nmbodi ment, the energol ytic agent

energelytia agaht isiaroinhifitop l@bpbnaphqgimﬂ(atedgease niroaee embodlment the

ener B BBER e RGBSR 47 BB Al

agerﬁ”s bﬁ Kbt of Gy riplieste IveEey Claraticcebbaipgent! fheoéhhrgolytlc agent is
nbodi nent, the energolytic agent is_an |Inhibitor of

an Iréuhjtoa% pyIuyaimdebydiegenase., In aae embagingnt, éhe ghergolytis agent is

an |rﬁrj}g{0323ﬁ%cg% t@éhy%@ﬁ’r?és% ngn mggglﬁg&gﬁiﬁ%ﬁﬁé@@&hc agent is
an lrﬁﬁhwirdﬁ@mﬁﬁdelhydemq;mbhdtmttydnbg@aseerlrgohgtelmbodlment the
agent is an inhihitor of |actate dehydrogenase.

eneraRiyleA6Bat e NMiNer 8f aRisoR9 HEESRGHNT 95 SIPORITAEE) ths
i e e
rising! Uiz one enzotiment, the energolgitagkntes 2;dedxy-D-ghsaagel (2t i c
ol A AR o il o
deo;@@ﬁj&%éytlh %né%ﬂﬁodlﬁne%‘t AR altie §nt(|§‘2 -deoxy-D- -glucose

oxygl ucose or I'n on enbo I ment,
tetraenetad® by5+tb|oa@acaose slm@n@amh@gilmemz th@jenalgggxlyfw(mnt i

aosBgkcffySits SrpeHestt, Bt aiiabhit EPEls 4 Bgssymet seglog Jn one

embegRn&fPed éi%f?olyhb %g@ﬁﬂs%lb)/dmépm@éfe k) onﬁ@émbﬁéimedtnthe
one enbodi men t he energol ytic agent is a gossy

energahftie goenhison 8-bremeparynaie anales. dnangoebrdimen %nergolytlc

agert SRR YPE o 8L BB e, i SFRRASRI B
loniddisineénéi @ak\smisodiagditthe enengelyiid agentfis ft@inlddlanneeln bne
one enbodi nent,  the energolytlc %gent is, |.oni
[

embpdinaent, tenergragivtic aggst SrfRRle: og&eqmbpglment trlln]e energolytic
agentds %d@&&ﬁe iMoR8%m nﬁd’ﬂé&@nf‘qﬂé eﬁ\b@lﬁf@é 48 bﬁoﬁ&ﬁﬂfn In

i's oxanate. 1n one e i ment nergof ytic ~agent
one embanilnank enengmlyilmeagmtbasjananalog cbfamrpéolgbm ytic

100680er gol §t S BDRLIMGt e, BPESRE HasiE Db anRlecissesiont less
than! fqm:n RpRBRAR |@§§tthaﬁ heo emebe@ |e,Yﬁb<§dn%@ﬁf‘tthé‘ éﬁeﬁgolytlc agent is

ecular weight |ess than 1000, optionally Iess
synibefic ant dose netbodiimBraiutehe energol ytic agent is

nt hetj c and occur i nat r |

006 Bodi ke CRBOEHEr o it Fo-agBiE He s ehel e g Mibfbior of
hexdiihadd. t Broff embOXRKEMASE: ehel %@I}ﬁc%@@ﬂ@' isretAks tHelean inhibitor of

ener gol Yt ic agent is ot her than an i nhibitor of
glucokinase. 1n one embodiment, the energolytic agent is other than an inhibitor of
phosphofructokinase. In one embodiment, the energolyiic agent is other than an
inhibitor of aldose. In one embodiment, the energolytic agent is other than an
inhibitor of phbéphoglycerate kinase. In one embodiment, the energolytic agent is
other than an inhibitor of enolase. In one embodiment, the energolytic agent is other
than an inhibitor of pyruvate kinase. In one embodiment, the energolytic agent is

other than an inhibitor of pyruvate dehydrogenase. In one embodiment, the
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gl ucoki nase. I n one enbodi nent, the energol ytic agent

is other than an inhibitor of phosphofructokinase. In
wone4@ebdi ment, the energol ytic agent is ot hepCcriuaznoanoiideé

i nhi bitor of aldose. In one enbodinment, the

| yt t her. th hi bi t f
energABA BRIy et Hebinan b Bhitor o AR AATEHRgSRase. In one
embBARASHH! Wél 3 %r%@%gbag;gnf’fsnﬁh& AirlhiHdpick g gc%?aldglahyde 3-

enol asé I ment e energol yti c~agent
phos;n:thahe dethgenasmHnmneoembbdlmeniyﬂmeeenergabfhc agenblseather than
ot her

an wﬁhtp]lf%q (glucéﬂsege en%@ﬂaét L¢ ggts the eggigo );]uc agent does not
reduRBRMGE TR Frandpdftet o2 899%@%%&@\7@@%@9@%@ 1if6ne

energol ytic agent is other than an inhibitor o
embbdimnentethetijergolytinagent ismareedirestins dnaieat mhllhléor of HIF-1a.

ergol ytic i s other than.an jnhiDbi
100651y or el A ESuTRR ik pac G ARss IR kb 2
deoHRRsHsee ﬂh,onbf@nﬁﬁﬁlhﬂﬁityﬂwbcerﬁgﬁ i ég@hﬂ@fothéﬁhanfﬂh analog of
i'nhi bitor of glucose transport. [n one enbodi nent,

2-degnpglyerse.i i e pmbesirsenb the eaaigoltiy agent és otheh & Z&eoxy-D-
oot St Y Phe PR e RROE: B B0 gpan s-tic-

alucbsgli ireehe entbiddirent, @Iﬁe HhErgblﬁlc addieLbthen tisaregossypol. In one
enbodi ment, the energolytic a%;ent is other than 2-

embaemeTh heareraplytis resskiscRinmeman ¢ Bessrral gorlpa. dnanent

e AR RIBAR P PSRRI e

embdditeenty tHe egtrgolysie soent meemlmn 3 B-hmomopybodite@nilog. In one

t he ener,gol ytic ent is o t han, h|o Iuco
embpfTaER: st seiie adest & Shgeian Brigatite; In Bpf &rizgiment, the
ene%%ﬁgizé ent ié“ot‘ﬂ@?th d@?‘?ﬁﬁe ﬁw%@@ﬁb&@lrﬂéhtctr@éﬁﬁ I%;bﬁltlc.:

an a gossypol analog. In one enbodi nent, _
agenine royamythan anganalogd of enidamingardn nerambegimenit tbe anergolytuc

et A N

[0068]ET 90! I bife affyIidihenD e enéftpivticeiycii g der tiarP6gamate. In
enbodi nent, the energol ytic agent I's other than

one egbndimenhahe ERetgalytisagrnt ieather than indeagetale.i i oagent
embod ngﬂ%nte 'Eh«% Qﬁ%ﬁ%@tl@%ﬂeﬂgl oéthEPmagﬁ%%mollci ?ne embodiment, the

eneigolyitiei dgent & omeometraaﬁalob%‘é@bpidndmne enbodl msnt t he
i c agent is other than oxamate,

I
[006Zﬂ§23?n§h§om?r%nmm| s ece%ﬁyeﬁkytlp @g@ﬂh@rothﬁrawan zinc or any
othéirgﬁ%?ﬁﬁ apgm kit for &?@@9 t@sﬂﬁenﬂ&%mg %rnQPérWdrgﬁ 129664,

an apoptol | I'n one e ment
witheueregealry ta whaﬁmtorlrmt ttehagentiaknawaltodnidbit glyoptysis ofi impair

. 06 . 1.n_sonme enbodi nents the energol ytic agent is
m‘toggﬂﬁé'%lﬁ‘é'ﬁ&quhc or any other than any agent known for

[oocgpe for AﬁihS@@Wthllﬁim@BH epﬁfld@\%@t\}’ ot en2tic é@élﬁ@ Hélves been
regard to whether or not the agent is knovvnt0|n|

desgik;&ebih@r@m llomlhhqmpremated that an energolyiic agent suitable for use in
according to the inveniion for treatment or prevention of BPH or alleviation of iis
sympioms will be pharmaceutically acceptable, i.e., will not be toxic fo the subject at
the doses and formulation administered, or the detrimental effects of any toxicity
(e.g., side effects) associated with the agent will be outweighed by the benefit to the
subject. Methods for identification and assessment of pharmaceutically acceptable

agents are well known in the medical and pharmaceutical arts. For example, the
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m t ochondrial function. [0065] Although for

illustration a wide variety of energol ytic agents have
woeen/o6dBecri bed herein, it will be appreciat edCriuatooanoiid4e

energol ytic agent suitable for use in according to

e R 0SS5 TR BBl G com e

expré§§§(ﬂ’b§'?l|1@E 0 ﬁ_D5o%ﬁé) U bdestipsted Lising r&%ll%ﬂlﬁh%céssﬁys and
doses and formul at’i on adm ni stered, or

anma}tstdet Zhe giataobtaingd oy arexissid: ip fO(mul@te agauge of dosage for
hum%bf‘{es?‘?te %ﬁ}sﬁ%%u? 83% Igé]ﬂti(?l’gﬁc\?ﬁ%ﬁb@wgat a?@q ﬂ1etr§'8'e Pceﬂdlces

are préfsiéd.i cation and assessnent of pharmaceutically

acceptable agents are well known in the nedical and
[0066har mackueertain eathagdimepts, éb@ﬁﬁer@olxtﬁeamtw pharmaceutically

acc%p??é{e%%ﬁgéjga $ gﬁéé@ﬁ Ré@%ﬁ&%béb&el #rﬁ%&%@hgaﬂwgg gtable salts

incluelef addition whitcwith aridse aswrﬁﬁ@b&l& witle bEESS) FalfHRith bases
rati o) can be estimated using cell culture assays. and

are, fon exagmpleyaikali meﬁﬂ'eoro%ﬂ(ﬁ“rlﬁ)?%ﬂhl getak salisapach as @0516"“
pota%%fu?ﬁ"c?aﬁ & &g gné’gluﬁilosﬁgeo mﬁhm&ﬂ%él@?ﬁg?% as those with

fRCEut T cal nmposi t1 ons Ich e
ammdsma@psuttauelcmgameamlaee mgeﬂmth)éam]r{d)@!@@-hydrm@etm)mmine or

tri- R ey ramting. SHitehi S6rS SIRE fermatnalaeid #ddiiasats are,
for egzg e, lﬁn@rﬂaﬁd’é istdhlag @Eﬁ@éﬁléﬁé %yﬂ%ﬁr%mlb :Tijlh’ﬁi?nc

tion salts w'th aci d as wel the s
phommm ack| arorgianic deidse suches, orgamcawrhﬁm agidkafar example,
ine earth nmetal salts uch as ,sodj u

o, Sl e bbb o nehirabLishaae 4545884 #anic

carb%&yl‘iéamaélcéu&xsaé 68, Mdtie, péli’ﬁlﬂ@'sﬂe@f ¢, THAlicaPhAelR! fidRaiic,
am nes, e.g. diethyl anmi ne, - (2- hydr oxyet hyI ) -am ne

tartagic, aﬁecprb(czowmc thyl) am ne Suitabl e acids for the

[006];7TjDr Tt | ﬂpcé‘ft |ﬁ‘%'n%cﬁoq Bks Ehé @h%@oﬁtﬁ: E}%/é‘n?r gﬁga’rlu% ofa

ner al aCI suc roc

compoblin wahtedabove) @s prmbdmgaoﬁ al pharm@a:@amaﬂy activts metalsdlite.
as aqrgani ¢ sul phonic acids, for exa

Progjug fames argkapwe In the it ggﬁélgcg]p% Qf]fagte@ramlde and other derivatives
of c%@ﬁﬁﬁ@éh&t@?%b‘&?ac' d, and organic carboxylic acids,
su ,

as acetic actic, palmtic, stearic, malic,
mal ei ¢, fumaric, tartaric, ascorbic or citric acid.
[0067] In certain enbodi ments, the energolytic agent

4. Pofts S Ay 9B e B e K er Br B
[006BPT ™S apEckiamdly. | durhitton NG a9 o bagt a hafAesublect

and ot her derivatives of con‘gounds | i sted above.
diagpased M, poexhihbinoAympipesreft BN povidestrnefiss wﬁtas reduction

: rdi,nal: v, . b ,
of <L EFRALPRY SEIEE rkPISTYeSFSIEIEk i o soe o rte
of efllj@aEnt, improvermnent in perceived quality of life, and reversion of other
manifestaiions of BPH toward a more normal state. Further, administration of an
energolytic agent io 2 human subject in need of prophylaxis for BPH provides
benefits such as a reduction in likelihood that BPH will appear, reappear or progress
in the subject. It will be apparent to the reader that the material below is organized
into sections for convenience only, and disclosure in any organizational section is

applicable to any aspect of the invention disclosed herein.
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di agnosed wth, or exhibiting synptons of, BPH
provi des benefits such as reduction of severity or
wobnreguwessy of one or nore synptons, reduction PQAT/US2004/001146
prostate size or rate of enlargenent, |nprovenent in
n of

d_gual | j f d
1006Han T o<ipeRitiAPesk RIS IBANEN o1 BRSO dert i Gaministered to 2

subjE&tih Mekd FdrEatneht fr BPH OAsakedastent |“¥%U%|Pe%9 AYiedPoP
uman subj ect in need of prophylaxis f rovi des

treateerd ffort BPbil &ha asaradiagdosed withi BPH @ lHivandbe dlagnmd usmg art-
ear I [ €SS | ect
nodip rietBREE AR LT o e Blasb GBIt BB Eft erqypination
in whigh %r Sicias detdthneewhb ey tﬁé’ br@&étéqg iof AGfOratH Bizeal
di sclosure in any or ganl zational section is
flrmrm@ i @thier dliagnostiy assayscinchidermuring flowt ieém test sdgteraipation of

MR DG s S

residNuRhe| &fuisyramogrdpieg or lul’traﬁ;‘bﬁdgﬁépﬁ aabderite besevere
BPH. As used herein, "a subject in nee of tr eat nent

Sympiom sepres;an thepNmercar H@@l@alqmwmiwn Brmptn Index (AUASI;
h
Bar A L) 5 B e or BRI SR Socie rse bty .

2001/\)hanh oah@ﬂyssisd(rmWrdetthemmes vvhet her the prost ate is
a norma

0078k sy o PREveETcalEsults Phlss e acEPFHBEROR Rt pis ot imited
to, a‘ﬂéylaﬁé’ﬁ'br éméﬁgfaﬁﬁigd%iﬁd Hbr l‘%ré/ g#fﬁr']ﬁggo PgBr es?éguatfelow)

tation o onen,
reduailonen progtaig mm@%ﬁ;@owmrwreobmoh tim AsAgrd Py scores
synpt om s?ores on

t
comBREL G BRI B HPRSS ROl 1 GE nIStgRarent Ghapsi gy for
exarﬂt:le b&@sé’ém%r or rﬂbﬁé @kh%y Bre%itaiop nIEPLAWASE6F PSS scores:

rry et al , and other tests known in
Iessfch@n 8 a regloctico] in B@gumﬁsﬁhyratdgastramm 28%fsuch &gt eat least

abouPaghetissin o ietndh g, ko esTort ot irPipR A"

urody@lkawd pafamétessiGridosthendesiesd pdsilts ithgt Wit e f@ebgw)zed dy a
reduct| on in AUAS| or | PSS scores conpared t.o

treating physigianrasnipgicatipe pha reductionip eyt ofg3PHHa @a%fblec’f An
sssdsfn S0 ot Bl Bia e radt P Blguing the frst
admgméun?liclbmof the dragu {lﬁoﬁ?&ab}ple}tad aﬁzmus ﬂﬁz%e abmih 3Qsdays

a eas erum
abogl6{ ey heahont SPrASicE PEREIING HOHEReT Ao A aNA AsSEsament can
be riadk 9bOGI6 dﬁfwraeémo%%’(ﬁgnbh&fs amérlbé@m feBirses by a

treating physician as | cative of reduction in
Altermatizelyt gnafssBknent carsbbjmeade lesn thmabestr&@]dayﬁ ahioert 30 days,

to,t b d '
2bopERT G g ook BP SEVS 23 A L at POASBIMYHE iRug. For
[amganpl eln ARcRESLESHRA! ot SnERMA/IRLMEN I zdRitfister@PRUS human
or about 90 after begiI nni ng treatnent.

subjelrct @xmbmng@i sympiose essaniaied A
severity of the symptom. As used herein, “a symptom associated with BPH" refers fo

BPH io reduce ihe frequency or

any one or more of the following symptoms: (1) urgency, (2) terminal dribbling of
urine, (3) frequent urination, (4) nocfuria, (5) a weak/slow stream of urine, (6) a
sense of incomplete bladder emptying, (7) intermittency of urination, (8) straining to
urinate, (9) dysuria, (10) hematuria, (11) acute urinary retention, (12) urinary tract
infection, and (13) incontinence.
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be made about 6, 12, 18, 24 or nore nonths after
beginning treatnent. Alternatively, an assessnent can

woeowder3bess t han about 30 days, about 30 day®CT/Ushouino1146
60 days, or about 90 days after a course of treatnent

100721 i ARSI, 0L EHAFIONGASRIR SERICHNG 19 fpemethods of the
lnveﬁﬁmfﬁﬁaﬂgﬁ’@&ﬁlﬁé %k Y&&d&tlgﬁ’ h 58vé Jﬁg U&eeﬂrﬁﬁaflbﬁ Wlfé’opﬁqore of

severity e synp use erein, "a synp
thesesyoqitamsdusially r‘B@bﬂts neélﬂ'resr a reduatign unee‘mntprmf eorcefhmlhatlon of,

all othiesB YRS v pzen st Brritiinatidn hEel ohhes symptoms.

[0078PCt Uri By afSthePralgRE/ SEpRt, Snf éﬁé]‘g@fytlé% @ﬁt is(&miistered to
sense of inconplete bl adder enpt

reducetprosiate sizeyn afhuman aubpﬁt in(ige ofr%ucrln r@giupbon ufsrised herein,

s 0P e b A poea rostte
glantdEs0ddteffined. byl@l)V?@aélh@”(é(lﬁﬂ%sﬁ’ﬁa'ér@ﬁﬂ?%a@ﬁéﬁéﬁesonance

[0072] Admi nistration of an energol ytic agent
imagiagloaiad/ag (2)enener metes@es o syrwtomgesilfing dirgptly. ar ingirectly

from. &Sclﬂélte%ﬁ% & Otbg %&%ﬂh’r& B 'tﬁ‘e ?gseféfeu(% u%\l ncﬁ]dlr&ﬂfe; é}{?ﬂptoﬂfls of

one ese

BPHetlisbessed Iﬁ@éiﬂ)t lmredumtnsawesewn PSA q:froeﬂaitérspermﬁ@ antifien) is also
all of these synptons; and often results in,
a usgfyl wrevas f,o(i;,ﬁeq)qctgm ofd}roﬁﬁg%\éolgmﬁjt%mougk[ WRIYHE grpong individuals,

enla?%d Eﬁfsiét@% 'ﬁ%ﬂ e@z%@ G130 %’B @fbyébﬂs) Gr ng?ﬁm'ssin size. The

stere uce ostate’ sizé In
deg@@kxpfeeduchome@oefate sze wﬁdﬁacy from suiyecistecsuivgatidue to"zanumber

t d_ of f
of fanthie Hiab e ecntres & Shlasarment BLAEHENS of bhser ofthdiwey. but

will t?glc(aih} bR JILIOR of at Ielé!si BBS@N, ARYme "RBRE bitén at least about
sonance 1 nmaging) and/or (2) one or nore signs or

25% popietinies atdehst ai@tdu%é/c,tswn@trmeaat le@st aboutf $&m and sometimes

on R T BRIt S BSAARREE s ructoncan

be debsirfihé® Byhrﬂa?ﬁfgucﬁﬁ d}tﬁér frietiesdsat Serip® PIFA 6amBlgodAonMes
al so a usefu proxy for reduction of prostate vol une.

instanaesagiye aaisrRiuERieNYy forpsiate xpime.en| ar ged
[oo7H] °3! ?éﬁ?%ﬁélta?égiegéﬁee&d * SndfoiiRic f%lﬂrégamlrﬁétegél)dzg{ §'Wibject

gree o7
withvd $érumaPSA level grebferdhan @ regiinil. eE’SAdlsesetcoeted romigoby theoépithelial

e SOl H0 P P50 AN T e
higi\'éggés’ttﬁf %ﬁ%ﬁeh%&&él?ﬁl@hf@gﬁ’éﬂ toLEHp MQ' éém%roﬂ@rﬁbcﬂ{ {2 iftmen with

sonet | nes at eas
lowerdh®A ileeeds.afhd presenbivwentio pjovides 3 ovethered dizgmostiemethods

ter than ,50% reducti n I, N ate si

suitghiS Bovies AR ISTR BUGLRTRTE 450 S0 BT g i bhriadreggment
with®n @ﬁé}?b g‘ﬂg%@@% TREE, %cﬁ%@aﬁ%n@b&ﬁ orvig® Ié‘aparllm.zIarly good

i nst serve as a useful igr oxy for prostate vol une.
resulioio &ebjacts withd? 34 @v%g@@ﬁ@r anéhwlgﬁl ﬁac@r«:ﬂ@@m siljects
precfil gtedrEo %%é? fj mbgt s?‘lgﬁlﬁcéﬁﬁy from the methods of the invention can be
selected in a population of men with BPH by identifying subjects with a serum PSA
value greater than 2 ng/ml. In one embodiment of the invention, the subject has a
PSA level greater than about 4 ng/ml. Because higher PSA levels are more closely

associated with prostate cancer than with BPH, in one embodiment, the subject
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with a serum PSA | evel greater than 2 ng/m. PSA is
secreted only by the epithelial cells of the

wonrost@EtB6 For men with BPH, hi gher PSA | evel sPeugge®u/001146
a relatively higher ratio of epithelial cell

selefieR fof fieramo ith A5SRI<Tp e S0PRENGY BIEPR I9VR) e AN about 10

ng/ /miir ovi des a nunber of diagnostic methods suitable for
use in determ ning patients who should respond
[0075]avor ablryoneaasp@zttqwm lnvwntmn 28N engligghitictagendseadministered to a

subid 4o SR BEREITESN, HaPAEY ol B DL RSk, 28 %biect who
wou R efit ﬁ@ﬁpbﬁbﬁl*@/iékis éﬂBPeleﬁ§a n@éﬁﬁt&ﬁ&%l*ﬁeé@@eﬁBPH by

nmost significantly fromthe methods of the invention
surgesn triaasumihed migrawave thepuptaerapy, dranseretiral mesple aglation,

vanb S04 S A5 B BT o il ot

steng WlLig tiierapg, 6r othSAtHerapY and et CUrréhﬂVId@bnuéedM@V ov exhibiting
Because hli_gher PSA |l evels are nore closely associated

sympjonps pf BEHatla afoe SXaraplewp SHDIEWRORHE hamsSTREN:
propi&ﬁg@#@ﬂ dﬁlgf-l |§%h|¥\9n?aq %fr?%A' @ﬁsﬁg/&%%fb%ﬁgg@ﬂfgﬂe fo age (e.g.,

for thera an ener go
menRSdet taal40, eﬁ@rtthan Sﬁbolder titan ﬁ@/cm oldéﬂlh’éﬁ]?’(] yeasef age) In

anoffaheRREP g.cmggf’\gw%,@f Dol 00 BB of BB is o men who
is as\%rﬁfigbfta%' ?r E:?é? tdnﬁ‘s Ehl?laXI e it so fhat A QShr éﬁé@nosns of BPH

ener i prop BPH" 1s a nman
can peema«w,édm whcehmanfedﬁvm-lsbwmdﬂ&ﬁrgwel (e.anfHAeH ag/ml or, in
m cr ovay t her not herapy, transurethral needle
SOMgiasEF ot ng{m&nsur ethral el ectrovaporization, |aser

[007%{‘elr apy It vﬂﬁlbb‘tﬂ’é’aﬂ‘rcﬁrﬁt’cﬁé ‘fé)’égoifh@%hfitiﬂ\ Qone%dﬁe@ the subject to
ent, drug therapy, or other therapy and not

whoouan energolyticegentds administered jena pian who haspresiegstyrbeen

veafil y EBHEORYT, 187EAGs e BT o R AR R bty

beeﬁ@rl’eaftfd/fdr@m-mg BPH due to age: (e.g., nen older than
ol der than 50, ol der than 60, or ol der than 70

[007§7bar s ofn age pmhadimgrbeHbe iavantone thexsukiestdpinegdof treatment or
proagg@%ﬁ onarE?:f’H'is é{)lo Bru%gytrgréérﬁesrﬁ;f?ﬁgﬁhde? n %Br@: gerﬂb%dlment,

as s Icrently
the $uisiectrin neledaof tmaa@emsospmfphala‘)dls foaBRe haadlet bbeun didgmosed as
has an el evat ed r PSA e.qg.,, PSA > 2 [ m .
havigp cander s G STROATBAN e $Y0IePt)5 TERd i Nnatepb O piophylaxis
for épslq Bdelhdi Paee %HEeF bneldmSUTRehRIRE subjé%t ﬁv.%&s:bf fr@atment
om an energol ytic agent 1s adm ni'stered
has Iaamlmeemti‘mnﬁh@m beastatet garmee But doeBrpt have mr@state @aneer As used

ner AR08 PR eSSy B I P it ey
(incluBKRMdN nekcRep e hite Gind BreBgieshrRbrd, Ne@a@tdmmiBE Pid lvmphomas),
generally characterized by clonalily, auionomy, anaplasia, and meiasiasis (see
Mendelsohn, 1291).

[0078] In one embodiment, the invention provides a method of treating BPH in
a patient by administering an energolytic agent to the paﬁent. In a related
embodiment, the invention provides a method for treating BPH comprising (a)
administering an energolytic agent to a patient diagnosed with BPH and (b)

determining whether one or more manifestations of BPH are reduced in the patient.
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prophylaxis for BPH is not also under treatnent for
cancer. In a related enbodi nent, the subject in need

wohodreeatsorent or prophyl axis for BPH has not beemwus2004/001146
di agnosed as having cancer. In one enbodi nent, the

bj d, of |
n o@%@@%%btrha@s&%cgﬁe@ﬁénﬂ%‘%v SR g &8 SR
dlaghBSlﬂ but g éﬁ@%ﬂggb%am%lﬁeﬁ %%rer%rgswé %gﬁngtécgtﬁb%élent

canc ave prostate cance
and I(re)rdaatermmmwbetheh apeior snanedhanifgstatichiscel BRHarergdaeed in said

RN TR e
or uﬂ&‘é}etfe?étmén@ oY Rncer; ioptidnly BAOBIP SA Y2 ﬁglhﬂrk%ﬂbnally has a PSA

anapl asia, and netastasis (see Mendel sohn, 1991)
>2 ngoolrand I<n1(bnyminbod| ment , the i nvention provi des a

ourfE 123, B abRet SO et Besiira Lol )

adv@rﬂ@ﬁ@'tﬁ@ﬁh‘se Jf @ drivrgollti® ageroior ﬂ%@ltrﬁeﬁﬁéﬂBﬂHf and (b) selling an
treating BPH conprising ( adm ni stering a

ene@@éﬂ@cﬁgﬁm & m@l@/ﬁrﬂualé for lﬁfﬁt?Oé teatmagheiRidHwilp wnsmmb@@lment

e 5 ERE HAE  R rTACB3L 8 e

prodﬂ@? ah$20P dh8fYbhdic adent eoR ieritkatifieerty, ther&mamuurmnk It will be
rovides a nmethod for treating BPH

app@mte% thatihe I'@Y'du%lﬁ)to MMI%%'H%I%% g@ﬁ@tr 'dl o 1'19 U
corp%gﬁ'é n&ér@oﬁ@ﬁdé@(%ﬁgﬁ%ﬁf&?t% ked&{d?‘é@ ng; gpﬁ‘f‘é W@‘i\n&jbﬂs for use

re” nan are re in said
for t;whment of BRH! liveclfiidesesgmslimg tog fboetiareples a rogdicalfatilify fohe

. . Subj ect t. di agposed or under treatnent for
d'Strit%}ﬁ Byto F@g‘?f‘%‘n F:@%ﬁggntaof\%ﬂgﬂﬂ ng/ M, optionally has
a PSA >2 ng/m and < 10 ng/m . [0079] In another

5. BSRERouts "SchctiANbhE DL BEAdRINELSRsh ent ai 1 ing (a)
advertising the use of an energol t| c agent for

[0080] eat meAtvasietBpiHoUes! okozs)agwchedg esnan@Aesags farms are

onp e, 18 S0l LRl o R s o

BPH. fAﬂprﬁyriaté Hesadalschddules and nestiwsysfl adninist@dion will be apparent
roduct _and the energollytlc agent sold s identi

to tWﬁdﬂf@r%ﬁlﬁ led RepsiEipRer ﬁadwg eU@eS%wp%@JPaw@oertﬂ[{aﬁ can be
detérm?nédqgél‘ﬁg%@ﬂlr% @)F?a % @Rlgtic agent is sold
I'nclude  €orpora erso

corporations) and the I|ike
[008dhd " semh'erttpsBPsbhe:dula dndidiuaticn ébadraustretion ertbatenergolytic

ageﬁéwﬁ%génﬁﬁnug PGB SRIRTIoH 1 ShS By S2r 3 PBtise i the choice
of a%fgecﬁe'é' n’@%\‘ﬂa t fa%@&%%&l@dé‘ﬂﬁ’e BYe alibRAt 8hd health of the

m ni stratlon A variety of routes, dosage
subject ddei segerity rod Bdizﬂ; agmpmmmf ame 1ha|@psbm & medicalr lstory, co-

ir@aﬁ‘p%taq%éééla(tglgg? 1h%fra§yn8rr grop% iams‘)Sl errec? I[notdre c%ta%'r%ls%?ion of
the drug, the formulation used, patient response io the drug, and ihe like. Guidance
concerning adminisiration is provided by prior experience using the agent for a
different indication (e.g., lonidamine administered io treat cancer is administered in
150 mg doses three times a day for a period of about a month), and from new
studies in humans and other mammals. Cell culture studies are frequently used in
the art to optimize dosages and the assays disclosed herein can be used in

determining such doses (e.g., to determine the dose that induces signification
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BPH. Appropriate dosage schedul es and nodes of
admnistration wll be apparent to the ordinarily

wekbd4oedr3pr acti ti oner readi ng the present di SCPOSMISE004/001146
and/ or can be det erm ned using routi ne

apoRias i BIP GRS, FoItah NOF | MOSEAE YA GETs B BHiet cells).
For ;%rhl:ulgﬁ B@@ﬁ'tsofh(aasc‘:iél'i‘difﬁ,I I}fel%fturfeﬁ(ﬁ{d?ucﬁn TR eRb Bbatent and non-

f act or, course, IS t he choice of a speC| C agen
patemt IhlﬂabllQahpOS chied hewn)op@vidwl cansiderableggyidarteyas toadlosages,
heal t h of t f BPH {
form{iERihS o dc¥Gige TS B6r snelfichaals b oRissES B BiFRsn Y-
dosa#feal kridvrbor p rfe'@lﬁit@@!!o RSURTIARIBIbRYSICRIlY eFfcefips ééﬁiuméill%l of the
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agerj4er metahaliigldnsery®. t he drug, and the like. Gui dance
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requently use art osages an
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treatpﬁatirlgﬁg- §rgccgq1g%sng r]( %rp,grggly%\% e rsgn%é}%gﬁs ered in a dose in
the rgg% Up2004¢ 964 MiPto ARARLOS E%r kgmol?b %%eﬁ iﬁl%fttﬂg ?Jbﬁént to be

but not | prostate Stro
treatedl |IB):ertal?nmthpaembm!iraeniagenmergdigtlcsag@mls Bdministered in a

do sepg %ﬂ:? ttﬁgoqol(%’gf %n(lésé&gﬁgt %fgoqg@ nﬁ;ﬁ" Bf, @.\%t %ag@n?%j be Ueated. In

anoth@NSMRERRERL, e BRPESoBRallP cHESMEESose isdBit DI RGkgab@bout
dosage fornms for specific agents or classes of agents,

500 mgfkg. Fabilgglsatiamdnm therapeeiisally edfectve doae of an emergolytlc agent

can B BB Efrs i 8 SR8 3Bh hef el of one % wRERY treBatient

Genersiygmiutiple adgemstrationdef tadrdgeins bes erhd'ldyed. HBependlng on the
treat msnt of BPH at a dose in the range of about .
dosq gelgeiedibythe nfﬁctlweé@é\dgtbﬁﬁpﬂ&emsgeﬁp e patiends th@cfg'ﬁlre dose

may"&%' &218 rf?gtetébeoﬁ@é gglwh of ‘Phe?@aéé ﬁ‘%{%alg’f;@m%@é& i ll?@lﬁlple smaller

el n istere hent
dosw&r@mwmecccagee}bf aslayd Fonexarapl] thendase dusebe dlvidmi into two

smallgT fssSiand aninsotks Mripeapty origidad iflathenbrlfoses and

admiHistersd ?\?i’cétdafﬂyaﬂﬁé%ah\?e@dmerdo%%%ﬁ? b'e%o?n!ﬁ‘iﬁé& ana aivélPevery
range about " 100 ng to about | g per

othend agmr fert lses freouently, tavt reany exank the dos& @r ne@eatamﬁy] er

AP0 BRSPS il i, °
admirhﬁré&@n‘ SthetifeReclifigabadiadite davetd %ntﬂmmmplé Reys,

erapeutl cally effective dose is about ng/ kg t
typm@ﬂjm fer 2ideastifiyslepnsesviig fzis, ead dien foret Ieast a week and ofien for

sevetrgﬁﬂlg&? &l ﬁ'n%lré Yif 655 %Hbo%n‘ﬂgﬁle tl?é eﬁgrg%rﬁfcg%éﬁﬁ '|sca&9|ﬁ“ﬁétered

once (gqday), twice (bid), three times (iid), or four times (qid) a day or once every

other day (god) or once a week (qweek) and treatment is continued for a period
ranging from three days to two weeks or longer. In one embodiment, the treatment is
continued for one to three months. In another embodiment, the treatment is

continued for a year. Thus, a patient may be administered the energolytic agent for
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can be adm ni stered daily or once every other day or

once a week to the patient. Generally, nmultiple
wadnidricstss at i ons of the agent are enpl oyed. DepemnaiSzg4/001146

on the dose selected by the practitioner and the

conveni ence of the gﬁltl ent,  the, entltre dose

a wegfnf mants, e Biardhgy iep mgpthsy, SiXxJgeR r’ﬁagr gyear o¥ Ionger For
prevéﬁmé‘éﬁélffagiggg ntré%’tHérﬁ'nﬁ’aﬁé@%tlrﬁié m@@ﬁ’rﬂt’elyf h{reugﬁbﬁtﬁﬁe life of the

course . For exarnpl e, dose nmay be“divid
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tomegiralydl ({5 T APPaMBGT ot (e GRS HBES Ay b Babebr Fast
depaﬁﬂﬁgﬁ*oﬁ?ﬂweeé((%ﬁé oﬂhbﬁlﬁvéiﬂhbn or even less frequently,
but“in any event, e dose is repeatedly adm nistered
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(mclh@ﬁgttaiﬁle’esé cepssiesUand pilldpsad canthind betivdedr 1 ahd ! 1@@shgaf the
often for several weeks or nore. In one
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eriod rangin romthree dastotvvovve r .
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sustmdheleaémfmmmlatlenis {ineludimgrigblefs,icapaytest ahdmllm of\tbe invention
2004/,064736 PCT/

contaBy eS| W Bt Geo P dchiis cpdpauna, win Tanghs liithative

embE@fmerﬁéeM%fM|ﬁ$oﬁ@ At CRInkARS beM&Fﬁ PRg afB Yl OCrﬂQtdfﬂ!h@
i ndefinitel roughout the Iife of the patient.

compeung| anqihelreﬁi‘@t c@mtaims betweﬁsd‘i&ﬂ and 500 sag abihe mpwd and

anofHEREEROR RS BRRIER 180 blg 082 U dtineoMATAFT NG 1 7om

[0085e scopethetapdiftici andepidpaplacti® @Bglicdtions| tHeusrargbiytio agent can
and not limtation, the present 1nvention provides a

be agmipigtared @ Ynglertimeror marwﬁlrees QMeIRRIIQHS 3% gaegsemveral months
or ySAts! Sﬁloﬁefé?ﬁbgdlﬁi n‘?GHH%l AL The %g?ﬁ |§dd n r?gévfggar?g

caps and” pl and contal’'ns ween
sympfonhdrt&: (eco. npmpmmbnmngjdlfﬁmmyon lneinatordBliP Hgraticné bnkyamtil the

SYmp TG ABRTEAT QSRR At BB TGS oS T IS iopped AR gribunti
sym%@éﬁ@é’%& PdW%@%Egrm@f%a%gig]&?radrhﬁw@n%ﬁ@h@agem can be

the conpou In addition
resupmes ehnt ama’thenennbndmn@w trestroenitoootinees afidr syrsptoinmedisappear or

ore EEUEASo LR HLBHIAC R B LS SRRRIRTS, Lty Bl S00ec -
W@@ROMBJW@éW%n{anbH%M’]I ﬁi@hfﬁss In%ﬁ@%ﬁér@nb@@ﬁ‘n@i'ﬂh@)drug is
the invention contain between 1 ng and

adma'uﬂei;@d toapesyapienatc subipeiis mat!@mtrihﬁd@yelopm@nt or
reoccurrence of sympioms (i.e., prophylactically administered). This time period

may include continuous dosing TID for two to six months or more or for only one to
eight weeks. A dose of 150 mg po TID for 7-30 days of certain agents of the
invention, such as lonidamine and its analogs) can allow for the full therapeutic
benefit in treating BPH while limiting or eliminating the unwanted side effects. In yet
another embodiment, BPH is treated in accordance with the methods of the invention
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enbodi nents, including one that contains between 1 ny

and 10 ng of the conpound; another that contains
woebmwesr3d50 and 5. 00 ng of the conpound; and PamwiSk®r/001146

that contains between 750 ng and 2 g of the conpound.
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For example, 2DG and 2DGA can be admmlstered for the treatment of BPH at a
dose in the range of about 1 mg io about 2 g of 2-DG or 2-DGA per kg of body
weight of the patient to be treated. In another embodiment, 2-DG or a 2-DGA is
administered in a dose in the range of about 10 mg to about 1 g of 2-DG or a 2-DGA
per kg of body weight of the patient to be treated. In certain other embodiments, 2-
DG or a 2-DGA is administered in a dose of about 50 to 250 mg of a 2-DG or a 2-

DGA per kg of body weight of the patient to be treated. In another embodiment, the
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. Al terna |ve dose be conbj i ven
theree BoeaA R oH 72, 6 BRTE S4SF PRSI TG, ABAFY! - any
event the dose is repeatedly adm nistered over a
5. T@%mn@gi ehnidif®iodsor optimum treatnent benefit, the

adm ni stration of the therapeutical Ioe/= effective dose
[009D0F cont Engegplytic agenis can be administered to a BPH patfient in
combination with other agents, including energolyiic and non-energolytic agenis, or
procedures intended to treat BPH, ameliorate symptoms of BPH, potentiate the
effects of the energolytic agent, or provide other therapeutic benefit. Administration
of an agent “in combination with” includes parallel administration (administration of

both the agents to the patient over a period of time, such as administration of an EA
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co-administration with an energolyiic agent)

[0093] 5-Alpha-Reductase Inhibitors: 5-alpha-reductase inhibitors inhibit the

conversion of testosterone to dihydrotestosterone 2 (DHT), an androgen that

contributes to prostate enlargement. An exemplary 5-alpha-reductase inhibitor is
finasteride (Proscar). In one embodiment of the invention, a 5-alpha-reductase
inhibitor is administered in combination with an energolytic agent to treat BPH. In
another embodiment, the 5-alpha-reductase inhibitor is administered at a lower
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Andanans; stavrespalin Srefein kﬁmaﬁeén(M%lﬁe%)grdmptt% siigBRs
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disulfide); rpl@ﬁretlndjx-ﬁ780@dunOMI|m1 mdlbxldegrsqmmmrbutyrate (NaB);
procedures for

Sodlvmrak@nwéwd@(stﬁ ng%lgif@r}f%ﬁp &985&'@5%5%@3'9{%@5 infibitors such as
novddidas US4 2 sh kR 12kidi e 2B aliferidiheSPeRanes,

epothilones, discodermolide, and derivatives of any of the foregoing; coumarins;

barbituric and thiobarbituric acid analogs; campiothecins; and YC-1, a compound
described in Biochem. FPharmacol., 15 Apr 2001, 67(8):247-954, incorporated herein
by reference, and its derivatives. In ah éspect of the invention, a Hif—L‘Ia inhibitor can
be administered alone (not in combination with an energolytic agent of the invention)
to treat a subject with BPH.
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[0108€! | £OMMAY R cEfs ERE 28EEBES BXILAESIIRShE Rldihod of the invention.
Citrate-producing and citrate-oxidizing cell types are known and can be identified
using art-known assays and criteria. See, e.g., Costello and Franklin, 1997, Urology
50:3-12 and Franklin et al., 1995, Endocrine 3:603-607. Suitable citrate-producing
cells include primary cultures of prostate epithelial cells and certain established cell
lines derived from prostate epithelial cells (e.g., LNCaP cells). Suitable citrate-

oxidizing cells include primary cultures of prostate stromal cells and certain
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differential effect (e.g., as described herein)

i ndi cates that the agent may be useful for treatnent
woR0BR6l736ur t her and confirmatory assays can tRET/US2004/001146
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some of the differential effects of lonidamine on citrate-producing and citrate-
oxidizing cells are most striking in cells grown under conditions of hypoxia.
Accordingly, in some embodiments of the invention, the cells are grown under
hypoxic conditions. For example, cells can be cultured in low oxygen levels (e.g.,

<0.1%). Hypoxia can also be induced by culture at high cell density.
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For GKEmpie, Weodfecanidesis atddast enbbuamfeldo and abhwstinags aElegst about 4-
nucl ear extracts. [0106] As is disclosed belowin the
f°|C|-Exarrpl es, it has been discovered that the sonme of the
differential effects of |onidam ne on
citrate-producing and citrate- oxidizing cells are
nost striking in cells grown under conditions of
poxia. Accordingly, in some enbodi nents of the
8. M??on the cel s are grown under hypoxic
condi tions. For exanpl e cells can be cultured in | ow
oxygen levels (e.g., 0.B¥mplEyipoxi a can al so be
|nduced by culture at h| ce density. 29 WO

REEIVOESOB AON QF11- 10 NRBRAS AT CELLS
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exp%s%foﬁtlﬁt\%'c@llzﬁpgg Jefilbs fro\g’i‘ w@ﬁst@ﬂ@ RGNS AdBan prostate

ferenti i's induction apoptosis that iIs
canggreat @lCamiscé t:rimle-modwﬂmg ngll 6%TT@ N@dﬁfﬁbfﬁdob while PC3 is

e Sl R 250 SRRy 5885, Engocrine
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[0110] As shown in Figures 3 and 4, lonidamine treatment reduced the level of
HIF-1a protein detected in nuclear (NE) and whole-cell extract (WCE) preparations.
The inhibition was dose-dependent, and observed under normoxic (PC3 cells only)

and hypoxic conditions (LNCaP cells and PC3 cells). The lonidamine effect was
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mar kers or other indicators thereof are known and can
be used in the present assay. For exanple and not
woOini4t0asi30n, apoptosi s assays i ncl ude assays f BCT/US2004/001146

caspase 3; DNA fragnentation assays (e.g., TUNEL

assays; BD Bi osci ences No 556381), and Annexin V
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1500e8g sodiuaf bivarzongiehst Sels weaa dreubatedi@th 2 mlaf culture medium
i AR UL 8 SE LA e Shg b S Fhours o
37°C'HRLl LIRS ndimoxid 8P Ryp&td @@w@ lePelOoB 1907 AtEet bhdBiYhe
be obtained fromthe Anerican Type Culture Collection
'~ incupatior) therlish Bew pigas) onigea ewddhe vallp oE08 Washed[repitly twice with

ool BRRHHE OO J ettt PRI SRR BB TRlfer A 10

TrisnpEi7eRrM .4 M MgalL, WO hev 4t Il areiprotsdse WeIBitors) and buffer C (0.5 M
Na(ﬁ{é&ar ations._ The inhibition was dose-dependent, and

MM risrRid ¢ .50 d et Mo Bk dlveesell 3nd Praterss, inbiaiters),

seqfffil. MR Mg BRI Rrs dad Trtoh Sublim i ylpte 8RR of ve
protepee iirih'ilcitdr_e (506G ARBSR+HClar dngbul_cﬂepn’_otipm_, 80aMME-64, 500 mM
EDTARAAC| Ghb LedeeRi ofobieherb R 53PLID) dFeriieipitel ysals, cells

¢ﬁﬁﬁﬁﬁ' p - I&ﬁﬁq-- i ; T AR _ .
Wer%een relggr1 t5 gldmvgﬁ;? %Eﬁ& t pr%%gﬁzq@%?ﬁy;??TAégzgmhnyx 100;
0.5%deeoxycholadé, atd ploteassuiphibitorsandhe peotersconceeniiation masd

her ei, n shoub’d_ ot bet .construEd %_s defitni tfi Ve, _evi denI:ed d

megshited USIHoR %Eaﬁéo@ UL BETRY- cERVR BNOYNtS G Pptein e loaded on

a SbRapabengslammng itrsharing v e sa&hbRolo PYDFhAebeAidTRAE
of BPHIiS in whole or in part due

membrane was blocked with TBST contzining 5% non-fat milk overnight at 4°C.

Subsequenily, the membrane was incubaied with primary antibodies (HIF-1a, HIF-
1B, and aciin) and alkaline phosphatase-conjugaied secondary aniibody, for two
hours each incubation. To detect the expression of caspase 3, NF-xB, P65 and
IxBa, the membrane was blocked with TBST containing 5% non-fat milk for 1 h at
room temperature, and the proteins were detected by incubation with the
corresponding antibodies overnight at 4°C and with the alkaline phosphatase-

conjugated secondary antibody for 1 h. The specific protein was detected using a
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toits inhibitory effect on the accunmul ati on of H F-1la
in any cell type. [0111] Methods: Cells were plated at
wea 0emsisy of 5 x 105 cells into a dish, and POBWS2004/001146
mai ntained in 37C incubator (5% CQ2) for 2 days. Pri or
to the assa cel re rin
colo{IRIC RFTALE.40 AT TSRS SN PEDISEbWES GUABRS Ceng an NIH
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i nhi bitors) and buffer Cek@nNPIME 2NaCI 20 MM Tri s

pH7.5; 1.5 nmM MyCQl 2; ZOfyml_a r ot ease
BN NG OGS AP TOSTS 8N 1 SROTE: PRODEICINECELLS

[0113 ot e %gepeﬁml% Wbpﬂ?{r%@%%ﬁg@%gﬁ@ellﬁﬂ%;erglv\ﬁlth lonidamine,
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oyudﬁzﬁﬁg cekel (RGBS dTiee BeibvaRam qsfrcﬁsgasefﬁ&aylméqepéncwm t;unmtsess
grotel n were | oaded on a SDS-PAGE gel. After

(FIQMF% Bferring of the sanple to P\DF nenbrane, the '
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overni ubsequently, rane was
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and cti.n | kal hat
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apoplm‘lS was mort Rbserver in psestatepsiramahgsiisafiar dreatmgnt with lonidamine.
Me!grat_ei ns were detected by incubation with the

‘espondi ng anti bodi es overnight at 4C and with the
[0188] Kal In@uRbBIBE: Astmuretlbtingtvess 6@1¢|@ddwt)asad690hbdd in Example

for 1 h. The SpECIfI c protein was detected usi kg
2. Tedetssh thssaxpyessien afisaspase g1 theenembrang wasiqlecked with TBST
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I mage
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Sk <RI BE I Ao FREOUGR GRUBPAY ATl | NE RaBYE protein
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guantified using an MIH image system

[0116] Primary Cell Culiures: Primary culiures of human prosiaie epithelial cells
(Cambrex No CC-2555) and human prostate stromal cells (Cambrex No CC-2508)
were obtained from Cambrex Bio Science Rockland, Inc. (191 Thomaston Street,
Rockland, Maine 04841).



cul tured under hypoxic conditions. EXAMPLE 2

LONI DAM NE | NDUCES APOPTCSI S | N Cl TRATE- PRODUCI NG
WQBL4B64730113] To deternm ne whet her apopt osi s BCTMISS0UM01146
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9. Reflremices @ilaat enper at ur e, and caspase 3 protein was
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Bisswanger, 1281, "Substrate Specificity of the Pyruvaie Dehydrogenase
Complex From Escherichia Coli" J. Biol. Chem. 256(2):815-822.
Bisswanger, 1980, "Fluoropyruvate: A Potent Inhibitor of the Bacterial And
The Mammalian Pyruvate Dehydrogenase Complex" Biochem. Biophys. Res.
Commun. 95(2):513-519.
Burger, 1991, “Isosterism and Bioisosterism in Drug Design” A. Prog. Drug
Res. 37:287-371.
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absence of caspase 3 inhibitor (Promega No G5961). The

fluorescence intensity of cleaved substrate was
wdeb@roginzed using a fluorescence pl ate reader BCT/US2004/001146
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PCT/ US2004/ 001146 WHAT IS CLAIMED: 1. A nethod for
treating benign prostatic h Eertrophy BPH&N%pn'p[i si ng
addi ni sPemethpdafor pepRIpNs @g PV eempdsing @damipistering aan

oo e of el P ) Ry e

whergiarthe etnhﬁgolyﬁti agérerie anwigemt dvatrinfe rfordsalvith leﬂmgwmetabohsm in
pr ost at e e rellal cells. 2. A nethod for reducing a
pr03§§t@p<?mme§§ Sated with BPH conprising adninistering
a therapeutically effective amount of an energolytic
agent (EA) to a human subject exhibiting the synptom
whéx ei n Ttheemethedgeflanyi of dajost 1 te4 avhesgisrihe energolytic agent is

selected from the group consisting of 2-deoxyglucose, 3-bromopyruvate, gossypol,

oxamate, iodoacetate, apopiolidin, and londamine.
6. The method of any of claims 1 io 4 wherein the energolylic agent is an
analog of a compound selected from the group consisting of 2-deoxyglucose, 3-

bromopyruvate, gossypol, oxamate, iodoacetate, apoptolidin, and londamine.

7. The method of any of claims 1 to 6 wherein the subject is neither

diagnosed with nor under treatment for cancer.
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that interferes wth energy netabolismin prostate

epithelial cells. 3. A nethod of reducing prostate
Wwei2ai/064736 hurman subj ect, conprising adm ni st eBCTAG2@4/001146

therapeutically effective amobunt of an energolytic

agent (EA) to the subject, wherein the energolytic

ag8nt i $hamethedtof amxtofidhaiest kices whergindhe sypiect has a serum

Psﬁltre%g%gb%me{bgu{)ég@@be epithelial cells. 4. A nethod

yl-axi's H conprising admi nistering a
prophyl actically effective anount of an energol ytic

e gol YD ARl IS MhErEi A SPIRPLRFS AEETHM RSA less than
tabolismin prostate epithelial cells. 5.
abo@ﬂ?ﬁé/t od of any of clains 1 to 4 wherein the

energol ytic agent is selected fromthe group

consi st of , 2-deoxyal.ucase,, 3- bronmopyr.uvat .

gogéypoh—?’g %?@Hgtcg,ar&gg&iﬁf@sﬂ g’ 83‘8‘&5?@ tHSingjegﬁ&wS previously
beeh ¥e2@sd i B, The nethod of any of clains 1 to 4

wherein the energolytic agent is an analog of a

compound sel ected fromthe group consisting of

" oddacet M EeBg T avam T R e R pgpnt s
adnfrhisiied af cehbingBioh with &n oiiRiraigatingat farBrRIdE i s neither
di agnosed with nor under treatnent for cancer. 39 WO

2004/ 064736 PCT/ US2004/001146 8. The nethod of any of

cl gh,ns ' Li ;
or 43t or TTRIRCUBSHI A, FyhieRhihe Bt SRRt bty comprices
admihietretion bhen swkhkthiat intsrferesaritme RSyl metebioliam inavostate
.10 ng/m. 10. The nethod of any of clains 1 to 9
epithplial &8st he subj ect has previously been treated for
BPH. 11. The nethod of any of clains 1 to 9 wherein

said energolytic agent is admnistered in conbination
wi t1B. an Theheethodeaftarymef dlaimsBPte 12 2whatedn the eonergolytic agent is

claijm1l erein th ther treatngnt for BPH conprises
adnﬁﬁ'ﬁtq’ﬁ?é@ﬁ%s‘gﬂnw d&ﬁy g‘ﬂeﬁitle?‘ﬂzwei Y8rferes with energy
net abolismi.n prostate epithelial cells. 13. The

met hod of any of clains 1 to 12, wherein the
enddgol yteonathed: ofiany efdiaimsst & ¢4 wherein,wheyheamgared,to a

basgftia o Bge tilfal & Reaient BB MBS o 27 basel i ne
prior te)uASINstIPSS storefis Ueeriasedtby dtHeastubpeiats, ©ptionally by
at least about 5 points;
b) prostate size has decreased by at least about 20%, optionally at
least about 40%; and/or
¢) serum PSA levels have decreased by at least about 20%, opiionally
at least about 40%,

when determined on or after 60 days after the initiation of ireatmeni.
15. A method for treating BPH comprising (a) diagnosing BPH in a patient,

(b) administering an EA to the patient and (c) determining whether one or more

manifestations of BPH are reduced in said patient.
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a) AUASI or | PSS score is decreased by at |east 3

points, optionally by at |east about 5 points; b)
wonrosHEtB6si ze has decreased by at | east about PRDAS2004/001146

optionally at |east about 40% and/or c) serum PSA

| evel s have decreased b

| east. about 20% . . .
opiPonafiethed f PéH@?t“&%éEﬁ %@P)’lﬁl(ne)(ay@Hgnma@(r@.g.ﬁm@aergolytlc
agquo pé‘ﬁérﬁ désg?mdé@flswm BPH 4h¢ (Eé)gﬂétbﬁﬁln%b WhetHa®n&BsHmore

or treating BPH mprising a)
mamfea@hoasm@BB’lH—larmr@Iqaedlnesaxd patentadni ni st er| ng an EA
to the patient and (c) determ ning whether one or nore
mani f estati ons of BPH are reduced in said patient. 40

W01 2004718408 eF ciaiOPsH6P 98 M@relhﬁthe/erfé%dﬂ?ﬁb hgént is selected

treating BPH conprising (a) admnistering a
fromether grolip tdonsistjaatof 2edeoxygtiicene, %ba@m@@wvmq lgossypelngxamate,

et er m, ni r.one or nore manifestations of
|odo%,§étag eaqo&y%lgﬁlg, ?ﬁ@&%&”}&%‘?w ent. 17. The nethod of
claim15 or 16 wherein the energolytic agent is

selected fromthe gr ou&tcon& sting of 2-deoxygl ucose
3- BBonpieuise &f amyerergpbltic ageakin ke preeat?é@@t%ftaemedlcamentfor

"eaﬁ'ﬁg'ﬁtg% é[g P@V'Sggﬁ‘%f b%ﬁ%fb%}aéc%cgr}yg@:?@ %femoj ament

for treatnent or prophylaxis of benign prostatic

hyperplasia in a patient. 19. The use of cl ai
whdBe n THEISSR ficlin ﬁ%gvi‘@f@l@ﬂbﬁwﬁﬂéﬁﬂbh%%ﬁéﬁf&mé}ng%reater than

2 n@ﬁﬁ,ﬂndﬁ)ﬂ 7‘%& Ih%%aé %‘%enbugy'\o %ngélnnsgg@éﬂ %@lﬂv\her ein

the energol ytic is adm nistered in conbi natl on with
her r eat ne t for BPH, 2
i Thegiaad Qi 88640 ereiee R RO sytc i adminisiered in
conﬂﬁneﬁ%ﬁ\fé bﬁiéﬁ@re%)cméﬁﬂo@gpwg a citrate-producing

e compound b) contacting a
citrate- OXI dizing cell with the conpound c) detecting

2i %1;{ :%%@ﬁq ﬁ%fd%gt oﬁigéﬁ.bgyégﬂ{l@gis;% ggmfa%md,for treatment

of BPH ta#Prigikigdi zi ng cel |, wherein a differential effect
indicates that the agent may be useful for treatnent
of apppntazting Preitraterpiagusigcsall with thepRinBeUNd he cel | s

of claim 22
h{a{cﬁﬂg Fé%;{})ga%u@a%el@ﬁh Tlﬁgg@étg Egg of claim
22 d)\/@leteﬁtlhgtd1@|ﬁerén’t'al effectasfwaichgontettisg andad titrateeproducing
cell compared to said citrate-oxidizing cell, wherein a differential effect indicates that

the agent may be useful for treatment of BPH.
22.  The method of claim 21 wherzain the cells are derived from prostaie.
23.  The method of claim 22 wherein the cells are human.

24.  The method of clalm 22 wherein the citrate- producmg cells and citrate-

oxidizing cells are cells cultured under hypomc conditions.

25.  The method of claim 21 wherein the differential effect is induction of
apoptosis that is greater in citrate-producing cells compared to citrate-oxidizing cells.
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oxidizing cells are cells cultured under hypoxic

conditions. 25. The nethod of claim21 wherein the
wdizbdsmeensi al effect is induction of apoptosi BCThaR0HS01146

greater in citrate-producing cells conpared to

citrate-oxidizing cells. 41 W 2004/ 064736

PCT/ US2004/ 001146 26. The nethod of claim 21 wherein

th ﬁ' t?ost 184 ?'c[;égm“ﬁ ﬁ tife gﬁljah'i@b}’odﬂeiﬁdj&@llsoére a

hu e epnt s an

primaiy caltge ©f Ih@n?amgrdsﬁtésammelal celis amd yheecitrate-exidizing cells are a
human prostate stronmal cell ﬁ The nethod of claim

primaygy gpireiol hupean: prasiate-siy &Y cells and citrate-
oxi dizing cells are establlshed cell lines. 28. The

met hod of claim 21 wherein the citrate-producing cells
ar E7J_ NCIﬁe m@thbd adothimn 21 wherein ¢hexitdite-preducing seliy and citrate-

IIs A nethad for determning the
°X'dl¥é@ G‘Pl a%‘ %@ﬁlﬁiﬁﬁlﬂlﬂ‘eﬁor treatment of BPH

conpri sSi ng (a) contacting a citrate-producing cell
cul tured under conditions of hypoxia wth the

co@foun@Theanethpd)oficlkin 21 wherein hengivatedpradugivgragiisfase LNCaP
t BPH. i lts |
ool R MR AR U EE RS OH PG, expression

(nmeasured in the nuclear fraction) of at |east about
2-fold. 30. The nethod of claim29 wherein the
ci 2Pat eApmesthesi fieg detarminisg dhe Lseivinessefia cayppound for treatment

of BPH comprising

(a) contacting a citrate-producing cell cultured under conditions of hypoxia
with the compound; and

(b) identifying a compound as useful for treatment of BPH if the contacting
results in a dose-dependent reduction in HIF-1a expression (measured in the nuclear
fraction) of at least about 2-fold. |

30. The method of claim 29 wherein the citrate-producing cell is an LNCaP
cell.
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