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WO 2005/101979 PCTIIL2005/000440 | METHOD OF FOOD INTAKE
MANAGEMENT FIELD OF THE INVENTION The present invention
relates to novel methods for regulating food intake in 5 human subjects
and more particularly to methods of preventing or treating conditions in
which weight management is beneficial. BACKGROUND OF THE
INNENTIRN.ODbesity is a chronic, complex, multi-factorigl - §igeasgmasan
involving social, 10 cultural, genetic, physiological and psychological
components, and is associated with substantially increased morbidity and
mortality. Overypuiition sratiivieg asthes cavss.fhabout 400,000
deaths a year in the USA (iLtokdad, 2004), and may considered to be an
epidemic. Based on the body-mass index, defined as the ratio of weight
andLbdqoiared ReghtTicanging normally from 18.5 to 24.9), about one third
of the aqylt Ja.ppRWaHRA @aye{mgmr@ﬁbﬁwemyf 250 M0 I ANd

more than one quarter is_ obese (index greater than 30) (National Center
FOPPREATH %t%ﬂﬂ.egwﬁaﬁ“ aéh\ﬁreﬁ?w&ﬁfﬁﬁaﬁ%eﬁgwaﬁ%ﬂn&faﬂiyegm
bieowightt ebigbitinneeoroiibadeigdbpment and modernization have been
linked to the rise in global obesity. The environmental factors which foster
the tendenc __toward obeS|t include lack of physical activity 20 combined
; “catos I“ J s+ The prevalence of overweight and

obeatﬁ@cmtcrees ngmmcl.dmﬁeiat anuitisiratinglraiecase b ddhotiéne leping and
d&ﬁ’t@lﬁ’ﬁ%&eﬁ@%%%%oéﬁ&@ﬂ@ IR RRCLRAUL ORI MOIR Bt Rith

number of gverweight and obese pegple has continued to increase, since

1B HBCTRRE TS PRIP ARG fa%%H TEIESEHI S S cans
- @bsutt RO -derthcareganitted /84 Ddiidas ¢ rwdigiay omeidesd and

NGa0RGathIld Bl MRmARANLES: RUION:BAIG Q@S enS.FERRREHdN the
National Health and Nutr |t|$c§n Examjnation Survey (NHANES) hy the

CARHErS TR D BB BN APV E T D). Bh B, Siliifitehtly
iropekties thevsiskightileisdefr ofifatpolit thithy s enid morniedicat gomatitions

apdds é&&i W 'ﬁﬁ%ﬂn@fﬁaﬁﬁz%ﬁe&%ﬁ rO5R alABHSEs:AMORH SO
these are % pregsyre, dlabete ste)oarthrltls heart disease
s I’l&)‘ﬁ é)métglﬁ V10T ges brought about by economic development and

modernization have been linked to the rise in global obesity. The environmental

factors which foster the tendency toward obesity include lack of physical activity
combined with high-calorie, low-cost foods. The prevalence of overweight and
obesity is increasing worldwide at an alarming rate in both developing and developed
countries, in children and adults, men and women. The mumber of overweight and
obese people has continued to increase since 1960, a trend that is not slowing down.
Today, 64.5 % of adult Americans — about 127 million — are categorized as being
overweight or obese and nearly one-third (30.5 %) — about 60 million — are obese, as
reported in the National Health and Nutrition Examination Survey (NHANES) by the
Centers for Disease Control and Prevention (CDC). |

Obesity significantly increases the risk of illness from about thirty serious
medical conditions and is associated with increases in deaths from all-causes. Among
these are high blood pressure, diabetes, osteoarthritis, heart disease, stroke, gallbladder
disease and cancer of the breast, prostate and colon (National Task Force on the

Prevention and Treatment of Obesity, 2000). Furthermore, each year, obesity causes
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disease and cancer of the breast, prostate and colon (National Task Force
on the Prevention and Treatment of Obesity, 2000). Furthermore, each
year, obesity causes WO 20051101979 PCT111,20051000440 2 at least
300,000 excess deaths in the U.S., being the second leading cause of
unnecessary deaths. Healthcare costs of American adults with obesity
ampPu I sapproximately 100 billion dollars. There are sgqarahsliffgignt
treatment options for management of weight, 5 including: dietary therapy,
physical activity, behavior therapy,,drug therapy and surgery. For the

mairiy %fegﬁsf%éght%%a Lobese ReepIgwhafind they eaw%mset%f

change their lifes yé?, rug therapy Is the most favorable and applicable
JpeeTrssATNGtln Navrdhss GPTEINbAYSHFBOMIRS ryit aRFsly TG i Papy
f@pﬁhﬁiﬁi&aﬁnembgto@b@&hty, current drug therapies QO not meet this need
ue 1o Hhell URdesied sinealiaraqa.Aopnted ellisgendedicatians for
the treatment of o%esny are currently approved for usein adults with a
LBeRdRss i Xh61RE0. APl He ABitRR Ay AR ifeiex Biar o
higlaerywiha ma\aegeb@snglaé‘@ﬂtm@cﬁbah problembd Ry gieyanshidésio
RefSienge: A% AR RImaiely 49 pereeat atyoman.and Aipesment of

g

men %vith a body-mass; 15 index of 30 or higher reportegﬁ[’1 use
PR SRRt SERARRL 965 RS HEECaR By 4pttec
fobaeighidas i theddnited States fal tiatd dwoochtegodescirobefaat
d&gﬁgﬁgdf&ggaw_take by reducing appetite or increasing satiety (appetite
suppressants), and those that decrease nutrient absorption. A potentially

third caEg5rIom e it drsatmite s ARG in are P RIgHER AvarRY8udh ¥ 2o
eqiue ring, 4 Saiptucassr ety afifirovéitiiern, trewithg: bbésitpdn itidex\shitddr
i85 e ol FRA-ARREVedspadicalionsprResin thaldedueRsce,

nutrient absorption is orlistat (Xenical), which acts by binding to

A Sin{SBHTPSHSHERFE Of ABRGI S RSB VAN H A8 of
dietaxyfat nidghlaserbadily freeviidby-lacicds:divat omdNadellglyedrols. 25
Most appatitR; SHRRIRS R ALK BrMAsHY 18y iRcicAsingdRe.RyailRbiliy of

anorexigenic neurotransmitters - notably norepinephrine, serotonin,,
d%f)ﬁ}?@ﬁ&}: those that decrease food intake by reducing appetiie or increasing

. satiety (appetite suppressants), and those that decrease mutrient absorption. A

potentially third category, medications increasing energy expenditure, such as
ephedrine, is not currently approved for treating obesity in the United States.

The only FDA-approved medication for obesity that reduces nutrient
absorption is orlistat (Xenical), which acts by binding to gastrointestinal lipases in the
lumen of the gut, preventing hydrolysis of dictary fat into abserbable free fatty acids
and monoacylglycerols.

Most appetite suppressants work primarily by increasing the availability of
anorexigenic newrotransmitters — notably norepinephrine, serotonin, dopamine, or
some combination of these neurotrangmitters — in the central nervous sysiem.
Noradrenergic drugs available in the United States include phentenmine,
diethylpropion, phendimetrazine, and benzphetamine. Some of these drugs are
considered by the Drug Enforcement Administration (DEA) to have a potential for
abuse, Amphetamines, which are considered to have a particularly high potential for

abuse are no longer recommended for weight loss for this reason. The Food and Drug
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some combination of these neurotransmitters - in the central nervous
system. Noradrenergic drugs available in the United States include
phentermine, diethylpropion, phendimetrazine, and benzphetamine.
Some of these drugs are 30 considered by the Drug Enforcement
Administration (DEA) to have a potential for abuse. Amphetamines, which

apEncaRsifiessd to have a particularly high potential for afusg ArSdiRo
longer recommended for weight loss for this reason. The Food and Drug

WO 2005/101979 PCTI11 2005/090440 3 Administration (FDA) approves

t me atio r use of few eeks o) erally pres yme be
wee s?l or Ig% &o?ﬁﬁg?rea?m%% 0 Sésg:tly)// deg %X\pr?e ; (9,159
resersHErgieed dubedforrskneriess) ﬁ@sé}ﬁﬁf‘&%?‘}‘ PAGBRHL-constipation,
euphogaie paiﬁé@tmﬁeﬁ&exﬁwntﬁaaﬁim&mwiﬁanﬁém Refarenee, 5
200 eroto er ts act by.increasin leasgJ fksig ;L%PQ
m%n%%%lg |tseulpe 31%% %Stha ' Urarnine Eﬁcﬁﬁfn) and 4
d@&fénfluramine (Redux), medications that both stimulate serotonin

releasgeaneningid Hotisy QUbRKacAeTig wiathdéawrbfrmﬁﬂelmaﬁkﬁ@ithe
g”g&ﬂesmte%o 1991738? GALRE ObasFRgIatons ‘Hex SRyalvylaniear
IS

as€ and pu monary ypertension. Some selective serotonin- reuptake

irsiediash S #ﬂ#ueéal%gfﬂrmri rfdtioft-tefninkibiids srRehtioXEtne
(Feazach lamundergens casidemine-e ualvatioactnsd eferningiiis efficacy

forv".‘g?alghtm?sd%s@o'ds e % tﬁ'yg%xﬁlinaft%fo}@é“?AI&E&“&L%&M

ain was observe er stages of the treatment (National
e B SRR B O 1S FEhESg Sertiifife
(@ab@ib)) evalurigshasan Gekischvitiineightinaimtenanciiiafie foa weight
alor we mlac | 0 r f den,
B e e e

r@dﬁfﬁa@@@aef e AT EYisienel TR 2065 ORIy FFTTIS 6 e e
retpiaks). sappioyvau by belkRAfomadight foseagid magightnce after a
gfgﬂtfgw%&%%é% COTHUNEH %”s}!éﬂm@h{fﬁid%lb%g fligt AR-R\eelies!s ©bs).

ramine Include increase pressure and pulse frequency rate
(ﬁalamgnﬁﬁ Obsodip r%?ﬁ%fﬂé?b&ﬁt*(@aﬁa.))fvé?ﬂfterﬁ?éeefa?ﬁ%a%eg?&?&%aﬁ

Cavngs ek eiiSaevakly inhibits dopamine reuptake, is approved by the
FDA. for weight loss and weight maintenance in conjunction with a reduction diet.
Side effects of sibutramine include increased blood pressure and pulse frequency rate
(McMahon, 2000).

Rimonabant (Sanoft), which is claimed to stop food cravings, represents a new
class of drugs that inhibit the activity of the CB1 receptor, The CBI receptor forms a

'part of the endocannabinoid system. The CBI receptor has been found in the brain,
fat cells and other parts of the body, and has been associated with regulating food
intake and with tobacco dependency (Pi-Sumyver et al., 2004). The endocannabiniod
systern helps to regulate pleasure, relaxation, and pain tolerance. Little is currently |
known about the long-term effects of inhibition of this system, Further, neurologists
point out that the endocannabinoid system helps to protect the brain under some
circumstances (such as stroke and head injury,) such that brain damage in these
circumstances might be worse in patients taking drugs that block the endocannabiniod

system.
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class of drugs that inhibit the activity of the CB | receptor. The CBI
receptor forms a part of the endocannabinoid system. The CBI receptor
has been found in the brain, 25 fat cells and other parts of the body, and
has been associated with regulating food intake and with tobacco
dependency (Pi-Sunyer et al., 2004). The endocannabiniod system helps

tQuEeaHiate-mjeasure, relaxation, and pain tolerance. Littlg is,cYskentiyso
known about the long-term effects of inhibition of this system. Further,

neurologists point out that the endpcannabinoid system helps to protect
the brajn under some 30 circumstapces (such as stroke and head .injury,)
Such A DL IR G e At TROERCARE P b BB
patitsntly tdoertpdintids effatiblverotpiede MaBeain HIsTRls crrajaite pugirOnd
2609401979 PCT/1L20051000440 4 The Rimonabant drug is currently
e GG PAARS Gl G AL o R IOROREH SIS Sl e
associated there Include anxiety, nff‘ sea an _3|arrrf1¢a.‘ Hence,
attfrsliginemadr trae patisAth I Sy aE ek dhestiBng shbwindieldl s
effseis andeanmhelpsomepatients iorlaBingagight, sthete ima gentiauing
ndelgﬂngorr_&fﬂcac;g%s treatment regimes and drugs for alleviating the

WEL XCOBS, . - . . .
serious and pre%/alen? disorder - the weight excess. Histamine, a potent
bioactiVEsuataades iratiesstive shbsindfethabhrie b atvdisdliynsalye
amineygis ReULRtRASMIlieLIMMEINstanie recepiersdaradasnr teen
identified: Ht H3. .and.Fl4. leading.to the discevery and th tic
Fu A S K R
aEsSeRPatERfARemStsTfe AGTBHOB b Hth Hiuseretand cetnrialedetibridieaistRration
ofhbeHAdese phar stimulaiescacigieeRic tio thin Hh eratgmaetinwihie acid
AN S SRR AATRIUI IR ESSYRBPHS RUIPISAIAIG:
eftect. Istamine has been implicated, amoﬁg otehers, in the regulation
ofdrsgsiaiontatedtLin et at, 1990), locomotor activity (Clapham, 1994),
cardiovasGiiatcConirotel mpnea, 1066, otrier intakecunalding 998))

T o O OB LBt ome
(Imamura, 1996), water intake (Lecklin, 1998}, food intake (Leurs, 1998), and
memory formation (Blandina, 1996). Some studies have indicated that histamine may
suppress appetite by acting on hypothalamic histaminergic neurons that participate in
the regulation of food intake (Sakara, 1997; Bjenning, 2000; Sakata, 1995). Thus, it
was reported that histamine injected intracercbroventriculady acts as an appetite
suppressant, and that depletion of histamine stimulates feeding (Tuwomisto, 1994).
Changes in histaminergic tone in the CNS have been associated with genetic models
of obesity {Machidori, 1992). In addition, infracerebroventricular injection of leptin
has been correlated with changes in the twrnover rate of hypothalamic neuronal
histamine {Yoshimatsy, 1999). Since histamine is unable to cross the blood brain
barrier, these effects would not be expected to be seen with systeniic administration of
histamine,

In both humans and rodents, treatment with an H; antagonist resulted in
hyperphagia (Fukagawea, 19589), and administration of Hs; antagonists led to
hypophagia (dtfoub, 200I). However, the long-term effects of H; receptors on

anorexigenic activities for body-weight homeostagis have not been documented
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suppress appetite by acting on hypothalamic histaminergic neurons that
participate in 20 the regulation of food intake (Sakata, 1997; Bjenning,
2000; Sakata, 1995). Thus, it was reported that histamine injected
intracerebroventricularly acts as an appetite suppressant, and that
depletion of histamine stimulates feeding (Tuomisto, 1994). Changes in
Rigiamingkgic tone in the CNS have been associated with-ganglic.masiels
of obesity (Machidori, 1992). In addition, intracerebroventricular injection
of Ieptln 25 has been correlated wi h changes in the turnover rate of

%mc uro histamine @(58 @@(t_) 999 E@tr’%ne is
una %2 to cross t ng% ?W‘Barner q}hese e% ts WO nbﬂh{)
s{péetetto’B8%een with systemic administration of histamine. In both

humansakieimdenis, Jeptmeant WithmincHikantagoaishiasyitagdnin3e

permhagiadEkaaava,AaRo) sl dminisiatian ol 3 aniagpnigts led

to Nypophagia (Attoub, 2001). However, thé long-term effects o

ReEpIERe bt sFsEsaLEHIcactiviteais Bouielmrormes s iR e
Mmlm@memmwm@@a@/mwwﬁma@e@wﬁﬁ Ebagause
qfthe.Qffytaraghactvint (L%‘]%Hf&l 1303 Apduigihy RIQIe.Of s lnukltors

( Onderwater, 1998). $etahistine Is an orallg?@ctlve histamine-like drui
éi%?ené‘?veff}‘lﬁ%ec}’?ﬁ‘t’l‘f%s“ﬁ/m’ﬁfﬁ?ﬁ%i’tlc frasshaspRbisHoRb AR leBrawsss,
maipyrraltitby and Meniatbdisahsetios. Beiahistibadng stdieitnat asalog

%&%tﬁ[l’c' D&aRH0ICh, the invdazale ing.of e THSIANINg IS Mplacesoy a

ridine ring. Betahistine is an Hi receptor agonist, and has been found to

é iBiesh iR e Bengry SrEiEuPD. erPaRABE th‘éWWﬁs%H}Wﬁ’f@ Bnd
taleaisanmipatensilé resSpensetdironchotahsitictiondedst indee affatkd
‘é@&%ﬁ‘é&“ﬁﬁ? b AlgLRALeDicLRl AHIIPSHRHRRR SRGRIGLRINAINg; sidies

have also to shown that betahistine is a potent H3-receptor antagonist
BeEshidtineis Al isrodstie ‘Hi%d“ﬁ‘l‘%ﬁﬁ Iﬁ"&?‘r%"raﬁ??&eaﬁi‘véeﬂffhﬁﬁeby
echantinghistamima.synthesis is tuberomannnillary nuclei of the
posteri@hmgmmﬁ&&sé@ysfsmsi%ﬁﬁ%&%ﬂ&é@f&%ﬂmhvm

betahistine are typically minor and include skin rashes of various types,
dﬂf&%ﬁ%ﬁ“@ﬂ&ﬁt&ﬁfﬁﬁeﬂa‘é@‘ﬁid%ﬂ@éﬁ%%ﬁ%%‘ﬁ%ﬁﬂ%%ﬁdﬁé’%egaﬁo

Béhérwvas suggested as being due to stimulation of both H; and Hy receptors, since in

addition to its known action as an Hy receptor agonist, betahistine has been shown to
act as a weak partial agonist of peripheral histamine Hy receptors (drrang ef al,
1985). This idea is further supported by recent findings showing that the hypophagic
effect-of histamine was blocked by the Hy-receptor antagonist, cimetidine, in pygmy
goats. These similarities in the hypophagic effects of histamine and betahistine
suggest an involvement of Hj-receptors in the hypophagic effect of betahistine m
pygmy goats. Hp-receptors are not, however, associated with weight change in
humans (Rasmussen, 1993).

Szelag et al. (2001) found that betahistine, when given intraperitoneally,
decreased food intake in rats, whereas this effect was not seen when betakistine was
given intragastrically (Szelag, 2002). It was suggested that the effect of betahistine
administration on food intake involves increasing histamine synthesis and release as a
result of Hy receptor inhibition. . However, since activation of Hj receptors is known

to stimulate hydrochlorc acid secretion (see, for example, Clayman, 1977), it was
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15 reported by some patients. It has been found (Rossi et al., 1999) that
high doses of betahistine, delivered intraperitoneally, increased water
intake and decreased food intake in pygmy goats. This was suggested as
being due to stimulation of both Hi and H2 receptors, since in addition to
its known action as an HI receptor agonist, betahistine has been shown to
20V83 48" Weak partial agonist of peripheral histamine H2TEoegGYEA0
(Arrang et al., 1985). This idea is further supported by recent findings
showing that the hypophagic effec&of histamine was blocked by the
HZxthaoepyeswitagonist laimetitdinaflimpygn peghiatae Dhasedsiilariies in
theyReRRAERTGES A1 mgaﬁg'%ea@sﬂ Betahistng Y S& Aherease :
inyolvement of HZ-receptors in the hypop haglc effect o P]IStII‘le In 25
pyBRFYBEGEcH sl Broidiarton ot Hraieriars: p hroagital
chamgeiimadiiyityans {iRasnnessenit 1283)isS zetacset aha( 200 ifowng that
betabisting wheR divenintanationss . dsleased.faedinake:inrats.

wheregs this effect was not seen whéen betahistine was given

T Ul RS E T é’emijewa&er@@é%téfdméh@ﬁ@a gorectic
betaivistin el 3 takisiiri sty adipendenfopdrintpdoicinwalv asin Gy agitig digtamine

syaihesisand il g@ﬁ»ﬁ ST ) %@%@%@Jﬂm'%ﬂngm WaNEL:
(0] e

since a((;HLvatlon H2 receptors is known to stimulat roc oric aCId

e %55&*?8?%%@%189&9&%“&@??} B¥m98% WO 20051101999
PCTIIL28081000 440 (BH2)tHewsugge stétbtihat thie Kekaaitharipbiienag of

befpbisting.an ég&ﬁaat%%%ts%myt@gﬁ@m.mw%ﬁ énlget due

to the fact that betahistine increased hydrochloric aci

aCRVAO I SRS S FeetREtEEy HORSHIAP &R anorectic activity
of betahibtimecdkinea® afsties uhyest édttbatitharefferiasidtiDuigaRIONS in

hqmné mav.aiffesRignificantyfem.thase i migduedoy

C|r adian rhythm between the species. Therefore, It app eﬁ%&%&%ﬁ)
7 anorEEe™ %‘Qn‘@%ﬁf}é’fﬁiﬁ@?Fﬁl@sf?ﬁéﬁ%ﬁ}&’eﬁleﬁﬁﬁ}ﬁe%%@e@ &ifrriRfte of

adenépistsation. Nevertheless, Szelag et al. fails to teach the effect of

betahistifyg apmiisiaied Qb By i $PIE-06.3 #én,r%,%‘i’?” on

fOOdI take in humans. 10 Lecklin et al. ( 02 found that inhibition o
hi SR BSBE g PRy, speotes Speclfmy and Touto of admisistration. Tt has

Turther been found (Seifert et al, 2003} that multiple differences exist in agonist and
antagonist pharmacology of histamine receptors between different species, such as
humans and guinea pigs. The prior art does not teach or suggest the use of H;
agonists for regulating food intake in humans. The prior art further does not teach or
suggest the use of such Hy agonists that have a pharmacological half life that permits
an efficient treatment therewith. The prior art further does not teach or suggest the
use of orally administered H; agonists for regulating food intake in humans.

There is thus a widely recognized need for and it would be highly
advantageous to have histamine-related agents for regulation of food intake in

humans, devoid of the above limitations.

SUMMARY OF THE INVENTION

The present invention successfully addresses the shortcomings of the presently

known methods for regulating food intake by providing such methods that utilize H,



intraperitoneal injection of metoprine, a histamine-N-methyltransferase

inhibitor, resulted in suppressed daily energy intake and ingestion of fat in

rats. Pharmacokinetic studies showed that betahistine is transformed,

mainly in the liver, to 2-(2-aminoethyl)-pyridine (AEP) and to

2-(2-hydroxyethyl)-pyridine (HEP), 15 (Sternoson, 1974) whereas both

betahistine and the metabolites bind to histamine receptors. The cited

references corroborate the complexity of appetite regulation, which

includes, among other factors, species specificity and route of

administration. It has further been found (Seifert et at, 2003) that multiple
reciffere nemsiskist whadorist ahigie aetfgenist iphdnmeanelogyidf kisteimingve a
pHESERAGRANAPEULLERLSPLALE: HEMARLHT AR A AR RIRS of the

The priorart does not teach or suggest the use o agonists for
curER%tIgTB IRt in humans. The prior art further does not teach or

suggpsidibecdsrrefsUchitRaPhistedat haye shahrrmasaipgicalhalidde food
. that permjts an efficient treatment therewith. The prior art further does not
m%g%c X J'U’ HE?

ARG SHRE o, BEDS P ki et ST S8R Rptering 10 the
sulggetl atithgripouticiike:ffeiivaamsoulinerelis tgts Biwidebhregogniteshnesdgical

h%ﬂfiﬂ‘é‘gt"awgééltd? e ghly advantageous to have histamine-related agents
or regulation of food intake in humans, devoid of the above limitations.

30 SHMMARY tORIASEfRVENTI ORfavs grebeditianstfchesozesssfudiyscribed

bAGHransaHRisAOLCRIBINGS Q&ﬁh@h@r%ﬁlﬂ%oﬁ@@m rB?W%f_tﬂ{g, overweight,
ulatlngv\t%oé%#nt ke by providing such methods that utilize Hi 7 receptor
[

oSl sl iSRS o AR AR LA s REFEPYhiGHe agdition. caused. or

explatmadaggitakcbatfilite obeaidetisg 3otk eanddunieh arg daveitokthgom the
limitagions.of the_currently, known methods. Disclosed hereip is a method .
e B e T B AT R AR AL o
digptsieret §s Besrefidistirdbe mettsebebenmisiti ardniiiibteringntd thedisbijeetedated
cdhgkapeutically effective amount of HI agonist, which has a
pharmacological half-life of at least 3 hours. According to further features

in prehHREE S iS0HCHIEY (ROt GUiribed Prefermed embodiments, the

condition is associated with high fat consumption.

According to still further features in the described preferred embodiments, the
condition is associated with a psychological factor. The condition according to this
embodiment optionally comprises binge eating disorder, night eating syndrome,
obsessive eating, compulsive eating or bulimia.

According to still further features in the described preferred embodiments the
condition is associated with a drug treatment. The drug may optionally consist of a
steroid hormone or a psychoactive drug.

Also disclosed herein is a method of improving a compliance of a human subject
to caloric restriction, the method comprising administering to the subject a therapeutically
effective amount of an H; agonist, which has a half-life of at least 3 hours.

Further disclosed herein is a method of reducing a desire of a human subject to
consume fats, the method comprising administering to the subject a therapeutically

effective amount of an H; agonist, which has a half-life of at least 3 hours.



below, the condition is selected from the group consisting of overeating,

overweight, obesity, and a disorder caused or excacerbated thereby. The

condition caused or exacerbated by the conditions according to this

embodiment may be selected from the group consisting of a

muscosceletal disorder, a cardiovascular disorder, a dermatological

disorder, a sleep disorder, a metabolic condition, diabetes and a

diabetes-related condition. Accordinggto still further features in the

described preferred embodiments, the condition is associated with high

fat consumption. According to still further features in the described

prefeFechemirattisedisrdheicandiibodvasaatiated vithiiaasyshalpgiaakith a

factor. The condition according to this .embodiment optionally, comprises
R S R S S B g i o
subpepipuibivepestivadl v e Bedhvinamesol difap i stbfistndricb diawehadl thle of at least

3 desptbad Prafeired cmaaADRRE tsy CORHAN R ARRRCARANINR A IR as
treatment. The drug may optionally consist of a steroid hofrmone or a
hyReyerRIsHatRlca 3T AR ifsclosed herein is a method of improving a

comphangedtieaeht) Mansubjesktib SR AisrRsiFeHO kR Methoehbalance in the

comprising administering to the subject g therapeutically effective amount .
o T WA RIS VAT BF G o R 1o G RRBe
tynenadin essoeraeth odidf sedudinlecdésitbofeadiurfaresbbjéet tarchomsuhndesterol,
infé{%iﬁ@iﬁ'ﬁ%‘&qw Qg@@&g@@i&ﬂgt@{@g&g the subject a therapeutically

effective amount of an H) agonist, which has a half-life of at least 3 hours.

8 Furtiher dirslosebhcrireln i mIHOhOE Gudatip ebplgiion dsyeiateduman
sweidia metabalie deranasmBentfmsRma i St aah;toe MAthAsk GRS tive
admlt’nl? rlrg?to tthg‘.séJB#ect a }E?réa\p%ut_lfa%lﬁlg egectlve amount of an Hl
ANOUIG O WSS SR IPHRE BRATTSRE 25 RS "9HE metabolic
deranfysméistimay therdor exanmpié)cdy siipiekimiag duehdessity lipoprotein (LDL}
ARGIEhOR AR A dPamia-ARRRANE BT eHSRMAARRl
derangement” refegr%%o‘l_ imggg‘ nc%?ﬁ the Ig\g/ﬁgffcgh%ee%?r%rr}ilﬁgé% ih 2 human
SHREEL HIRABEHiF WO AEHHIH Atcta bl stz pgh gethrenpdgtiopbicalfective
aoSACAtR iR AL BAIAMeE dh e Vet afimetahbplites such as
choleitlerol : - . . : .
so disclosed herein is a method of reducing triglyceride level in a human
subject, the method comprising administering to the subject a therapeutically effective
amount of an H; agonist which has a pharmacological half-life of at least 3 hours.
According to further features in the described preferred embodiments, the
pharmacological half-life ranges from about 3 hours to about 12 hours, preferably from
about 3 hours to about 8 hours, more preferably from about 3 hours to about 5 hours.
According to still further features in the described preferred embodiments, the H;
agonist is further an H; antagonist.
According to still further features in the described preferred embodiments, the H,

agonist is characterized by blood brain barrier permeability.



10

including LDL and HDL, triglycerides and the like. Also disclosed herein is
a method of reducing total cholesterol level in a human subject, the
method comprising administering to the subject a therapeutically effective
amount of Hi agonist which has a half-life of at least 3 hours. Also
disclosed herein is a method of reducing low-density lipoprotein (LDL)
cRledt&iBl®ahd increasing high-density lipoprotein (HDLPERSia%g 0
levels in a human subject, the method comprising administering to the
subject a therapeutically effective samount of an HI agonist which has a
half Iifa&ﬁoaﬁigwaﬁlffaﬂﬂ&r Rdsoedincleskachibre mdSresdratbaihehre dycing
b 'xggg;&e;éege LA E&«é 136 SRR Clo G VIO GAMBISTN betatisine

Istering to the su rapeutically effective amount of an Hl

avgfesmletw mtﬂawm%amﬁe%ﬁ learreniehie Bitat Bsidpsippprirs. @
A»eﬁﬁrﬂaung dazlﬁtaﬁheraﬁeaiuyemmbihaldeshctbﬁd pPeét‘enablj,ethﬁ)(bdnhveMS the
pﬁ'ﬁfae aag ?9'69 &%A&wﬁﬂgﬁﬁiﬁgm&bwﬁm@ﬁgﬁg h@uas

rom ‘about 3 hours to about 8 hours, more referabl from

bl s M eyt %m@mmo?ﬁ%o%lgﬂﬂef&ﬁ%&s?aam fi the
d@wﬁm’mmmﬂmﬁmﬁadmmmblﬁmeagmmmam%wd
tres invthe dgscribed preferred

ggggrﬁ%ﬁ ﬁ% Egg%%uﬁs%ﬁagﬁgraﬁ:%gnzed by blc?od brain barrier
permeablllty. WO 20051101979 PCT/tL20051000440 9 According to still
further features in the describetpreferred embodiments, the H1 agonist
is selected from the growp_consisting @f betahistine, a betahistine
metabolite, a betahistine phgrma utlca]Ly ngcemgable salt, a betahistine
prodrug, a betahistine deri tlve/a d an ombipafidn thereof. Preferably,
the betahistine 5 metabdiite iS 242-amifioethy)-pyifidine or
2-(2-hydroxyethyl)-pyridine. Also preferably, #he betahistine salt is
betahistine dihydrochloride, betahistine mesilate, or betahistine
trimebutine maleate. Also preferabéy, the betabistine derivative is selected
from the group of compounds repr by the general formula I: R3

_R2Ra

13

20

25

wherein each of R;-Ry, is independently selected from the group consisting of
hydrogen, alkyl, cycloaliyl and aryl.

According to still further features in the described preferred embodiments,
administering is effected by a route selected from the group consisting of the oral,
transdermal, intravenous, subcutaneous, intramuscular, intranasal, intraauricuiar,
sublingual, rectal, transmucosal, intestinal, buccal, intramedullar, intrathecal, direct
intraventricular, iniraperitoneal, and intraccular routes. Preferably, administering is
effected by the oral, transdermal, buccal, transmucosal, rectal or sublingual routes.
More preferably, administering is effected by the oral, buccal or transdermal routes.

According to still further features in the described preferred embodiments, the
therapeutically effective amount ranges from about 2 mg per day to about 96 mg per
say, preferably from about 10 mg per day to about 50 mg per day.

According to still further features in the described preferred embodiments,
administering is effected from about 1 10 about 4 tiznes per day, preferably, twice per
day.
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receptor, or t
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R, Re Rs Rio R, N N-1-1< R11 10 Rs RG Rt2 Formula | wherein each of
RI-R12 is independently selected from the group consisting of 15
hydrogen, alkyl, cycloalkyl and aryl. According to still further features in
the described preferred embodiments, administering is effected by a
route selected from the group consisting of the oral, transdermal,
inW&REHHUIY"8ubcutaneous, intramuscular, intranasal, intraaoTzoosans44o
sublingual, rectal, transmucosal, intestinal, buccal, intramedullar,
intrathecal, direct 20 intraventriculary intraperitoneal, and intraocular
routes. Pretedmblyy atlinfnibte risguss éifeictbdoyitine ppsakrdiansbiannalis,
DUk llARSBURERE) LAk L HPIRRIALION G015 RLCTRIERY.

administering, is effected ggt e oral, buccal or transdermal routes.
Accordin fourpi AvRbRe e AR B dsipilnd patived) erhpBmiMEnts,
theditiistepes iczdiioeftd clivietbano dntaan g thérbrivalinit fnhg spejectayato

abol96-SRC.RRE PR S PRieAlfromaanbl . Me.RES Hav.ig abqut SO
mnagoé%r% y.. According to still further features in the described preterred
e |

i darriYe AN e Shraisted tchubriee tinek per
dayepesbereiilyrawjoepeefidasd. WO 2(4)5/101979 PCT/IL2005/000440 10
According tgeatﬂafém,t%&éﬁ@ttami&%@&asm%ggwﬁﬂg&%sm%@%gts’

ad(glinisterin is effected according to the development of hunger o
subj

BEEALCOIiE T SameR th&hraeHiis AT e dlesthitsett S fatibar or
embodintd rtsepdministeenyddiperfgrngdsusivihateacgecréasmatdbea
bodywisiohlL.eb e BRigeLat 5 ranges from about | to about 5 percent is

effected, withgut restricting the food intake of the subject. Preferably,
such adMTRTEHEG & JUrSTfratst Ehitn Ao o wiersg wrabrtimsnis fhe
retepiorssisefiected: Abaudednhengir! thenteriticid odttlr dgthkationpsth a
regaichiRlRERRIAUS FRIgS 408 decrease in the responsiveness of the

 a decrease in the numbper or.
ing to stll further features in the described preferred embodiments,

Accor
each of the methods described herein further comprises administering to the subject a
therapeutically effective amount of an additional active agent such as, for example, a
weight control agent. The weight control agent may be, for example, an appetite
suppressant. Representative examples of suitable appetite suppressants include,
without limitation, noradrenergic agents, serotonergic agents, dopamingergic agents,
endocannabinoid receptor blockers, or combinations thereof,

According to still further features in the described preferred embodiments, the
additional active agent may be an agent for the treatment of a musculoskeletal
disorder, a cardiovascular disorder, a dermatological disorder, a sleep disorder, a
metabolic condition, diabetes or a diabetes-related condition. Representative examples
of such active agents include, without limitation, a non-steroidal anti-inflammatory
drug, a muscle relaxant, an antigout agent, an immunosuppressant, a drug affecting
bone mineralization, an aipha-adrenergic blocking drugs, an angiotensin-converting
enzyme inhibitor, an antiarmthythmic drug, an anticoagulant, an antipiatelet, a
th:fbmbolyﬁc, a beta-adrenergic blocking drug, a calcium channel blocker, 8 ceptrally
acting drug, a digitalis drug, a nitrate, a peripheral adrenergic antagonist, a vasodilator,

an acne medication, an antipruretic agent, a corticosteroid, an anti-psortiasis agent, an



10 density of receptors. Decreasing the responsiveness of a receptor also
~includes a complete shutdown of the receptor. According to still further
features in the described preferred embodiments, the H1 agonist forms a
part of a pharmaceutical composition, which further comprises a
pharmaceutically acceptable carrier. 15 According to still further features
in the described preferred embodimiénts, each of the methods described

ANt AR BRAFleArP Rt e ubidus autnerapeutioatjures, 2

mepiigaize am@]ugsla { apardiipnabaciive aden n%%%i}%e éggee 'e 3 PPAR

weight contro agent The weight control age xampe "4
i arEtiRee serrative-erumpl emp it ilesdppeditibrate, an
S u [ itation, noradrenergi ents
HNHPPIES ?Qf&c@% Qlftg}%g) Eboﬁlitﬂ:%é e%%n A ggﬁﬁ%ﬁ%&: @Eﬁw‘pnun

serotonergic agents, dopamingergic agen
inhiabake Ricotigo i atidiyetisre cfndlogn mm&wﬁimea&meﬁﬁnﬁmmm
ribed preferred embodiments, the ‘additional active agent may be an
agent for the treatment of a musculoskeletal disorder, a cardlovascular
dlsommmmlﬁ@mdmﬁagm slecpecisedofd kabatic.
|t| dtf’%u es or a diabefeg-related condition. Representatlve '
examp Cgc% ﬁeé?:tf\lfg tgq Wh@ﬁﬁ#n% HEAUSR

medRsiinfammatqry ikt SR Q%ngﬁ“ﬂamaﬁem:
mmunosuppressant adrug affectlng bone mlnerallzatlon an

ﬁ%ﬁ-éﬁ@%@@%% driigsther ahGH £&werm@hmmem for.
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thrombolytic, a beta-adrenergic blockln calcium c ann”? g%
a centrally  acting drug, a digitalis drug, a nitrate, a ag)erlpheral adrenerglc

antaGSAEtng v Sdiuber SRtuen do A HEsRTEs S AreATTTRS: GretRimsatit, there is provided

useCOf tiRORteiidisaraM-peAIASIS _RAEN, A, ARk es%;@'ﬂl@c@z%%t%emo for at least one
in C§1c}/2§)1not|c an daigtl -depressant, an anti-histamine, a sulfonylurea, a

RSt iguahige s RSSO ﬁgﬂﬁ’%’é’gﬁﬁﬁ?ﬂﬁﬁ"blﬁ&%mﬁélaﬁ“” a food intake

meg nniae, a

in mhllilmhnr,SﬂJI%RAPbelﬁm@fﬂXmm@hf%ﬁtﬂi’aﬁ@élwlﬁﬁlﬁﬂ&e@I@j’&tgmanu restriction;
red% 0 ist |n§ulhn a fibrate, an, HMG- oA meductase jnhibitor, a bile

t
RCISeqUasteant B Cholaste oI SBEbTSasH TTATBIRG SARGHIRASRIqiY With « metabolic
derdegivedivan annaby swidentetabolite theleb)andanyromfurutheteniect; reducing low-

density lipoproiein cholesterol and increasing high-density lipoprotein chelesterol levels in & human
subject; reducing triglyceride level in a human subject; and preventing or reducing weight gain
assoctated with drug treatment, said H; agonist having a pharmacological half-life of at least 3 hours.
According to still further features in the described preferred embodiments, there is provided
use of betahistine for the manufacture of a medicament, said medicament being for at least one
indication selected frem_the group consisting of: treating a condition in which regulating a food intake
in a human subject is benefical; improving & compliance of a human subject to caoric restriction;
reducing a desire of a human subject to consume fats; treating a condition associated with a metabolic
derangement in a human subject; reducing total cholesterol level in a human subject; reducing low-
density lipoprotein cholesterol and increasing high-density lipoprotein cholesterol ievels in a human
subject; reducing triglyceride level in a human subject; and preventing or reducing weight gain

associated with drug freatment.



According to still further features in the described preferred em ents, the

methods described herein are used for inducing weight loss.

Alternatively,-these methods- are usedj_fm maintaining weight lass or

preventing.a weight fter or . dur awe ht reducing diet. Further
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subjéect; reducing total cholesterol level in a human subject; reducing lo
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gaghg@,@;@{éalm%@t@m%an subject; reducing triglyceride level in a
human subject and Ereventlng or reducing Welg ht gain associated with

drug DEAf o sl SRR el cads TR d CoToaTeA IR rasamathere is provided

usteast Y hewitooftseppdingro Bl rhernieaiuesin thedlasesilas Rraferses condition in
gﬂbodl ents, th re rov ded us of betahistine for the manufacture of
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derangement in a_human subject; reducing total cholesterol level in a
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phin@ERa5IRG NigRsAeTsHYbRRRRIeIRERRIsIrahleyelsul ARUMAR vtelociaed with

\}&gucmg triglyceride level in a human subject; and preventing or reducmg
g Yain associated with drug treatment. 11a According to still further
featupesamﬁkuetmammhﬁdszmedx el srdReial ViRt aHdseis provided a

roxyeth ridine for th anufact of a medicament, said
|ce};11tr}n¥§nf %ﬁé o Xf‘grpz?mé) A&t Sne &g{ CSHBY %%@ SCRR R g‘?B‘l?p said drug being
aSM@thtg@ﬁMg a condition in which regulatlng a food intake in a
humay.subiect.is Qrengg é&l royi I|an human subje
caloric restrl‘(gtlon reedugng a eswergjg %uman subje %Hé%r?éuamse{ﬂih greof for the
mqwmggoé@nmﬁmmggg@ﬂ@@dwgmem being for ireating at jeast one condition in a human;

said condition being selected from the group consisting of: overeating, obsessive and/or compulsive

eating, overweight, obesity, diabetes, sleeping disorder, osteoarthritis, and weight gain associated with

- drug treatment.

According to another aspect, there is provided a pharmaceutical composition comprising
petahistine and a psychoactive drug.

According to still further features in the described preferred embodiments, there is provided a
pharmaceutical composition comprising 2-(2-hydroxyethyl)-pyridine and a psychoactive drug, said

drug being associated with weight gain.



a metabolic derangement in a human subject; reducing total cholesterol
level in a human subject; reducing low-density lipoprotein cholesterol and
increasing high-density lipoprotein cholesterol levels in a human subject;
reducing triglyceride level in a human_subject; and preventing or reducing
weight gain associated with drug treatment. According to still further
features in the described preferred embodiments, there is provided use of
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or a salt thereof for the manufacture of a medicament, said medicament
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The temm “comprising” means that other sieps and ingredients that do not
affect the final result can be added. This term encompasses the terms “consisting of
and "consisting essentially of".
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practice or testing of the present invention, suitable methods and
materials are described below. In case of conflict, the patent specification,
including definitions, will control. In addition, the materials, methods, and
examples are illustrative only and not intended to be limiting. As used
herein the term "method" refers to manners, means, techniques and prof
edrfté¥¥8P*8Ecomplishing a given Usk iinalatling, but not &P MHése
manners, means, techniques and procedures either known to, or readily
developed from known manners, means, techniques and procedures by
practitiohephrafet hevnelibm icadpipdiiyodicakaixclog ibalcdipokitmicataidd
%9'%i@gtédd%@oﬂaggg%{&@;aﬂa%;@@pg,%ﬁ@%ﬁszé UdaE AR AgAlings

substantially inhibiting, slowing or reversing the Progression of a,

EHAT S5 EAIETEAEIG BN bP HESIHEEAPEIRABIBN of a
conshitigtiooosubgkahtially preventing the appearance of clinical or
a=dietiggl SYRPIAS A REOHLRE Ambzed SerginiDe sy eguiaing”

with regard to food intake refers tq controlling or adjysting-the. food, intake

(FAHE ARG EVRE #155 BEAR B PRSRG™ Rea AR FERRIERE §Kd |
ientsdhiatddiemothaffed thevidalthe sbitaantbectiddetr -igctethe active
epcaRRassesithederms "consisting of* and "consisting essentially of".
WO 2005/101979 PCT/IL20Q5/000440 12 The phrase "consistin
essenti&ly 5t st 4eThe BOMTD oSG hidfsBrcH iRy hefnae of
atisition & ingeedfientsrandAlr sid pisrdut oitlytifghe @otditioricd ingratients
apehRnstens,donalmaisialyalterdiaLasic andooue! charagterstics of
the claimed composition or method. 5 The term "therapeutically effective
af‘ﬁtﬁi?ﬁ’f‘ﬂ%ff‘h’éharmaceutically effective amount” denotes that dose of an
active ingneclidntds, she ompasitgmicd drsridiegethosastbibaingiodibin that

will arevide dhedheraneiiin sHest fotyubichibg-active ingredient is

indicated. As used herein, the term "aganist” describes a substance that is

capabl PG S APERerRBF B Saira A THEr o8 RRRG 4

plygmiindd fieabat tivitywntigatiwainnd he pheasebstidia deppitd agonistband

Ili_(i)ggm IR R MIEHRE I N liminated from the plasina by normal biological
processes. This phrase is also referred to herein interchangeable as "half life".

As used herein a "pharmaceutical composition” refers to a preparation of one
or more of the active ingredients described herein, either compounds or
physiologically acceptable salts thereof, with other chemical components such as
traditional drugs, physiologically suitable carriers and excipients.

As used herein, the term "pharmaceutically acceptable” means approved by a
regulatory agency of the Federal or a state government or listed in the U.S.
Pharmacopeia or other generally recognized pharmacopeia for use in animals, and
more parficularly in humans. Herein, the phrases "physiologically suitable carrier”
and "pharmaceutically accepiable caﬁier" are interchangeably uvsed and refer to an
approved carrier or a diluent that does not cause significant irritation to an organism
and does not abrogate the biological activity énd properties of the administered
conjugsate,

As used herein, the term "carrier” refers to a diluent, adjuvant, excipient, or

vehicle with which the therapeutic is administered.
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interchangeably. As used herein, the term "antagonist" describes a
substance that acts within the body to reduce the physiological activity of
another substance. 15 As used herein, the phrase "pharmacological
half-life" describes the time required for half the quantity of a drug or other
substance deposited in a living organism to be metabolized or eliminated
frot A PI&8ma by normal biological processes. This pRFASEAEHa+
referred to herein interchangeable as "half life". As used herein a
"pharmaceutical composition" refels to a preparation of one 20 or more of
the actifedingtedioms desiribad FsnsinoeithemeBnipbimgs gdded to a
PhysioleslicallY.arpeRtbe salls thereab wikkatbenchemicalaomponents
such as edaidltlonal drugs, physiologically suitable carriers and excipients.
tﬂ'&%‘log’f'nerelFﬁ the term "pharmaceutically acceptable™ means approved

by a refulsabhyreigaheyiesidiaderdlos anstaie govedamiorn Gidisted in

theikdshe SRBhRIMAC GRS QuRIIRE genaraliieeRgRized Riapmagopeia
fqr ulse in animals, gnd morehpdaﬁrtlcvlarl}%m humans. Her the hrases

! ?fysm oglcccﬁlflpsw abiscarrer a%‘érah RS

armacgu‘f%ally acceﬁtgb’fe Carrier"
atesigtbrchangeably used and refer to an approved carrier or a diluent

that doggheheaUsR Sigificantfitationde SNasgaRISHN anrhd9RsHaRl
abrograte tpe ba{ololg %aluﬁicﬁlw ux fraooarggteﬁllegeoft eagqnmrmlst {re%a 30
uvant,

conju used ﬁwereln the tarm “carrier: refers to a diien _
emqgleﬁer senyeditare with tivieh aeshsathpetitie @Wuﬁ%@?ﬂ%@le

2@%@&%@@8%&@2@53&9@%@ hl@c&kﬁﬁ%@ythiﬂet%%ﬁﬁmmﬁﬁt;d@fﬁrs
ert substance added t armaceytical compasition to further
cﬁﬁl L[[]e ;)crggélegrsees ana Y Fﬁfnlg}r’P ion 3?%‘% {gc vsesﬂrﬁn%?‘e‘%ﬁ%n g Eged

h@@ﬂd&ﬂﬁ@lﬁn@mfaﬁw avtthigribetameretHer inelpie ﬁhﬁ?ﬂpweferéﬁ@ege 5
U@i@ﬁﬁstﬁﬁxppfbt@éh&lﬁ%éyc&i%@& O REMISEIED XRIMRIEs hen iR iR
CSTRANS, 1555 608 CUPRIRE RS 2 YW O,
well as individual numbers within that range, for example, 1, 2, 3, 4, 5, and 6. This
applies regardiess of the breadih of the range.

Whenever a numerical range is indicated berein, it is meant to include any
cited pumeral (fractiopal or integral) within the indicated range. The phrases
“ranging/ranges between” a first indicate number and a second indicate number and
“ranging/ranges from” a first indicate number “to” a second indicate number are used

herein interchangeably and are meant to include the frst and second indicated

numbers and all the fractional and integral namerals therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with reference to
the accompanying drawings, With specific reference now to the drawings in detail, it
is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of the preferred embodiments of the present invention only, and
are presepted in the cause of providing what is believed to be the most useful and
readily understood description of the principles apd conceptual aspects of the

invention. In this regard, no attempt is made to show siructural details of the invention



Throughout this disclosure, various aspects of this invention can be
presented in a range format It should be understood that the description
in range format is to merely for convenience and brevity and should not
be construed as an inflexible limitation on the scope of the invention.
Accordingly, the description of a range should be considered to have
specitiealiwgisclosed all the possible subranges as well pagitsbisitidado
numerical values within that range. For example, description of a range
such as from 1 to 6 should be co ?idered to have specifically disclosed
subranges,such 15 as from | tQ 3 2 L ta.5, f from
5‘%053, ?F%r‘rll a?oi%ng%?%%\fv%ﬁ%gaﬁ\{%%ﬁkd%ﬁ rr%u{a,l;ngll;neL rgf v%%?h%%ﬁﬁ%e, for
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Bnga . AMhareahramdmancsd sangdidsiingicdted herein, it is meant to
includeﬁ]% gt\,%% r;,umeral (fractional or integral) within the indicated
range. P rasss 20 "ranging/ranges between" a first indicate nymber
and a sBEBn &G eretsh e R GrY Ah TRl ol e Rrab M dittate
REBDET Mo parRasanshin dicatketstlmiled cireekis @zthe feinidtérchangdably

1d are Sng?rtlst, to include the first and second indicated numbers and all
t rac:{:’iona"il and integral numerals therebetween. 25 BRIEF

DESCRIBHAR PrepeE e WSS TPrsionvetiticns fepeiiaieMtsed,
kyrssay O hexsReremyewitinreierenge ddothe isbornpanyiad) ditwihgs.
Wit Sheclc R RNGS RONLIBI R APHRGSH, etd) s stressed that
e particulars shown aré by way of example and for purposes q

f
illustratiPEdlouersaropiat tREpreRne P iEd e s Rprasd st the
iBVGNELEk Gilyx)andiROrdre yeresie plattith thenc audieeiqiavitipgaidettdd
qgé?vc%g*cés) Qggﬁ@ﬁiwwgﬁ&'&% ceadibapdesriepddescintionefine

prinCiples and conceptual aspects of the invention. In this regard, no
aﬂ‘éﬁhbt Is made to show structural details of the invention WO

20051109 29:sRGE /A R0REO00440 cHidninmiedsmiitian ¢S besbessary
a7 fangameniabundesandinn.atibenaRion. heodeaciotan faken
ith the drawings

makKing apparent to those skilled in the art how the
sk AR S5 &SR on may be embodied in practice. In the

drawingBIG. 5 is a bar graph presenting the effect of oral administration of betahistine

(blue bars) and a placebo (yellow bars) on the fat, carbohydrate and protein intake of
humans following 14 days and 28 days of treatmerit; and

FIG. 6 is a bar graph presenting the effect of oral administration of betahistine

(blue bars) and a placebo (yellow bars) on the weight change in humans following 14

days and 28 days of ireatment.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is of novel methods for regulating food intake in a

human subject; for improving a compliance of a human subject to calotic restriction;
and for reducing a desire of a human subject to consume fats, all of which utilize H;-
receptor agonists that have a pharmacological half-life that allows an efficient

treatment regime thereof.
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5 FIGs. 1(a-b) present results obtained in prior art studies, demonstrating
the effect of Metoprine treatment on the total caloric intake (Figure 1a)
and the fat intake (Figure Ib) in rats; FIGs. 2(a-b) present results obtained
in prior art studies, demonstrating the effect of Metoprine treatment on the
total caloric intake, compared with the i0 carbohydrate intake (Figure 2a)
and ihepretein intake (Figure Ib) in rats; FIG. 3 presents@iatonssnssdo
demonstrating the effect of overweight (expressed as the body mask
index) on the relative risk of death from cardiovascular disease (dotted

line), c:%gé:er (da%hed I|ne t]]er gauses in.men (Upber blats)

women 4'1s a bar graph presentlﬁ%the ef ect of

theapraehmitisersigooer b@t%ﬂtetw@etﬁﬂﬁé BiPsTEREPSE prabsb iR W bars)
&@&Q&}@t@é @@tgﬁggdﬁgake of humans following 14 days and 28 days of

treatm FIG is a har raﬁhegﬁeo%e&&mg)g% effest of Q'aladmigigtration

of beta re eXFogfluen%)ars and a placebo (yellow bars) on the fat

bfamémtd?ét@%ﬁ‘d rSTERT ﬁf@ﬂséxeﬁeé@lﬁﬁm@tdmth@dﬁ% %f%‘ﬁ‘a 28
fays efitieaimantpantFiGahlisial bathgapmpkesdhtinydiioeifearadioral

agministialion ot Detasl (Blus BALskanslesplaneha el onbassh on

Welg ange In s following 14 days and 28 days, of tre tment

REHRETAHED DHESCRIPHANCRITIFEHIPBNFOR PR ST 1
Eﬁfﬁ‘&@%ﬂd@a@fﬁ%ﬂ@é&@@iﬁa@sﬁmmd@tmmmlntake ina human

subject for Jm rov ing & co zEgjg)%nc ?Q@n}gg %lelgytq,galo&gpeme

restrlctlon Bnd for reducmg a desire of a human subject to Consume fats,

alipofeospIEncERikzevE 10 heve ptBTERIBh ST hAVE S BRE SEH IBE A
frifg-thatallowsiandetficentian tdatefests.regighg theneokomd, dry

20031 10159“7 9 LCTiTE2D §J 999%%9&%%%@{3&%%@&%9@@{@%5th the

comp Josttions and methd s according to the present invention m X
M@W@SMWW%HWe%@E@%W&%W@%%& N
ABSEIIPIRRS long-term efficacy, with steady weight-gain occurring affer initial

weight loss.

As is further described hereinabove, studies have shown a relationship
between histamine and regulation of food intake. Thus, for example, as shown in
Figure 1, inhibition of histamine catabolism by the histamine N-methyltransferase
inhibitor, metoprine, which is typically utilized as a cytotoxic, anti-cancer ageat, has
been shown te suppress total food intake and ingestion of fat by rats (Leckdin et al.,
2002). Treatment had no marked effect on intakes of carbohydrates or protein, as
shown in Figure 2, indicating that an increase in the brain histamine content may
reduce specifically “fat-appetite”, namely, the desive to specifically ingest fats, as
opposed to other food types.

Systemic administration of histamine, however, is extremely inefficient in its
centrally mediated anti-obesity action because exogenous histamine poorly penectrates
the blood brain barrier. Histamine has therefore been administered as an appetite
suppressant hitherto by intracerebroventicular injection. Similarly, systemic
administration of histamine would be expected to have little affect on the desire of a

human subject to consume fats.
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Before explaining at least one embodiment of the invention in detalil, it is to
5 be understood that the invention is not limited in its application to the
details set forth in the following description or exemplified by the
Examples. The invention is capable of other embodiments or of being
practiced or carried out in various ways. Also, it is to be understood that
the phsasestogy and terminology employed herein is forethe pusposeiof
description and should not be regarded as limiting. 10 As is described
hereinabove, many of the presently used appetite suppressants are

Know, 19 Hae. & ROIEIUALIY ADHSRfoLKIRHIIE 3P ACRBliRes

suppressants are associated with various side effects, rangin dfrorp
m@@fnwawﬁ;umﬁﬁ,am%ﬁ&%ﬁp‘ﬁm%amﬁdﬁawgifﬁ obe
ynsEieRsieRyiavalv darhebil digeasenanadipuighrasyghypestersion. In
adlitan.many Linese ageRiehaveLaRD favag ladashawadkiaf
%ng- erm efficacy, Bwth stéady weight-gain occuyring after initjal Wezght
fsshoma e et HeRETbEPHFEHOb AT P S Hac B B0
selatinpshipababueendistimindlan e glstationiohf dorkimidk et ss for
example, as shown in FEi iphjpiti stamipg,catahplism by the
?1%%h%ﬁgoﬁ%%éﬁﬁtr%%f%?a%e%ﬁg %ﬁ%ﬁ%@ﬁo rine, which is}§t£3?pically
dashionser deading o fowRee SYRR C2A A LY b P1ogs OB deip %%Dodw)ﬁti%l%u ppress
total foadiintakalandingesiionmpetdibyleds Hieckditetmnist? 0b2) than
fieaiment hagg mariad&llcal ananiakesaleainvdeaiasicr iaiein, as
ghown in Figtre 2,"indicating that an increase in the brain histamine
eBrrierierphgeragaen @B@&ﬁ%ﬁf@h%bpetite", namely, the desire to
specifinallyprisgeshfaisrasa@noppogeditelptiendcbd typeis. Syt
aaminiStrallon. ok AF AN DMLl RRX e RC ficisRblR St
centrqalfy mediated anti-obesity action because exo enoys hlstarwlne
BistsrTinsetrsyac&igvate sEteet 4 Eﬁﬁ?é'ﬁ%—ﬁ%?gﬁﬁﬁ% Hasther&rore been
aphniniatgradvas famd pioe teatsuippre ssemtthitherta lpyd approved drug for
intraserehroventicular iniectiona Sinilash, Susiamicra0 Aiministiation: of
histamine would be expected to have little, affe%}l%n gwe desnél%og‘sa uman
deibjewrstgrulimteeidoa e 08) A8 S BE AT So8RTE0RAT 15

as fat consumption, in obese fomale subjects. As is exemplified in the Examples

¥

section that follows, in a randomized placebo controlled double-blinded study, it was
found that betahistine hydrochloride decreased appetite, lowered food intake and
particularly affected fat consumption.

Tt is therefore demonstrated herein that the administration of an Hy receptor
agonist that has a pharmacological half [ife thal permits reasonable and efficient
treatment therewith (e.g., of at least 3 hour) can be beneficially used for regulating
food intake and caloric intake in a human subject and hence for treating medical and
psychological conditions associated with overweight. Without being bound to any
particular theory, it is assumed that betahistine, as well as other Hy receptor agonists,
decrease food intake by a different mode of action than the currently used anti-obesity
medications.

Thus, according to one aspect of the present invention there is provided a
method of treating of a condition in which regulating a food intake in & human subject

is beneficial, which is effected by administering to the subject a therapeutically
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Furthermore, histamine has a pharmacological half-life of only a few
minutes. Therefore, the duration of action of the drug is very short, and it
would need to be administered frequently in order to build up and
maintain a high enough concentration in the blood to be therapeutically
effective.. A drug having a longer half life would 5 therefore require less
frequaetig@ministration, which may lead to increased pagieni.nesmphiance
with the dosing regime. This may also result in fewer side effects, as
peaks and troughs of the level of the drug in the bloodstream of the
patient may he decreased, Iaading 19 A.mateRuER dikgdeyekinthesblood
overa perlog of‘ctlme. While several studies have suggested a role for
kfiurgceptor agonists other than to histamine in regulating food intake,
none of these stugies has esiaklithethaldirech SfedheafSudie dgdmists on
Toos Intake, I RUTANS, F11% RIESRN BRI SHIRY SN SHRIpalTound
fhat cer ain Hl-agonists, which are character,lzefg by relat veIX long
Mo vpagrecharry il e iR AR REISHIR ":“Eﬁﬁ Ka&thienty
utilized feragtdasiog daddliriakefithhdin apsniM atdizs spabifieadyoticivas
{auncl (At bSIAlISNG. A SSROMKRANA 80t ABAIOYAAY iBbuirenling
menier s disease and associated condltlonii,?and which has a h%If-Illfe of

SIS WeRbtE FRaTethay! AenEs RobauHt AN A B R BRE 2R
reslucesuveighiras welht askfatconstmplionpindbssd fethiife sulipdts. As
sexemalliehin s, fxamales. sealion Wal lollgpienina @adobiad:
place ) controﬁe double-blinded study, it was 20 ouq’?otgaltegitahlﬁtme

HeeascrrBitelac ish SEHmalsp Sa™ Bt SR YBS S IRtiRe AN Saticdiarly

afieetad fatehisuwmption it i teerdforbttepronstintediveisisimotds

dministration. ekan Hecenih A0RRISLINAL has A pRavmes alagiealhalf
ﬁ%e%t]%gt perr%itg fé&;sgérﬁtﬁe arti‘?i ea%g:ient treatment thg,}reowit@ ‘gtqu%g of at
nta

s B MOUAPRE OB RSN d54H PR DI 8 fd8d and
caletiadatake nhalhiiveathsabjecstatdirbngd fonenceitifhgt mseidaloa s

%Xx?@oi?@iﬁ@ésc%ﬁ&l%R%ﬁé&?ﬁ@%@ié%i%wwﬁtﬁ%mmm%ﬂaound

to any particular theory, it is assumed.that betahistine, as well as other

HPEF@REIST AR LR eRP S T BYRERE Dy a different mode of action
than thia clisiestiyasion dntcbbesit§ tneliivaticnisrab Tl BEESrENG to

0&%&%&?@ QJ%@;;F’&%S&‘&MB}{RN@ @nmﬁ{ﬁi@ REQWEeR s of effectiveness
between doses and patient inconvenience from too frequent dosing, which. results in
poor compliance. Dosage regimes of one or two administrations per day are
considered optimal.

Using a drug having a half life within the above cited range allows for
selecting the administration times so as to ensure maximal effectiveness of the drug at
times of day when the effect is most required, such as at known meal times, periods of
the day at which the subject most commonly experiences significant levels of hunger,
etc., and to be least effective at times of day when no effect is necessary, such as, for
example, during periods when the subject is expected to be asleep.

Drugs having a very long half life have the disadvantage that once or twice
daily. administration is clearly not possible. less than daily administration is
associated with poor patient compliance, as the subject tends to forget the necessity to

take a medication which is not part of his daily routine. For example, the histamine-



12

15

20

25

30

method of treating of a condition in which regulating a food intake in a
human subject is beneficial, which is effected by administering to the
subject a therapeutically WO 2005/101979 PCT/1L2005/000440 17
effective amount of an Hi agonist that has a pharmacological half-life of at
least 3 hours. It should be noted that as used herein the term "treatment”
alaminghdgles amelioration or alleviation of a pathologicak-eangitiamand/or
one or more symptoms 5 thereof, curing such a condition, or preventing
the genesis of such a condition. Thie pharmacological half-life of the Hi

Roquishitilizsasin thisand. a5neh. AsRes!s:f dNRISSENS KNGO hown

preferably ranges from about 3 hours to ahout 12 hours, more %ref

; ] . NOL erably
frofsesEstit e hodriels Bowih SO HRRFHRNEh B R Ry ﬁ%‘“ﬁa[
alfeit hourshsr aifout 516 curss. SBethenphas riadsiogichionaitsiters highly

1&@3&@@(@@{9@%%@% AsnialiseHssed hereinabove, such a drug

remains in the blood for Ionger %eriod than, for example, histami e,
achieving diBaHid ALBRETE PR SHHEFRINE RATE - S BARRL  hi
dgoniggudftihrecprizsdhtdeepention therefore needs to be administered far

less freg) 1ERAN of SXANRIS.DfRlAmINS MRIEhhb 2SR hAN Aife.ghionly
about 2 minutes. Since, as is known in the art, 97 % qf a%ﬂ;}g is15

eirfifuciser A OBsA A AYRLSRATSBISHATISRafih Onatii ke FRpEsdd A°
irtepratstbftlEsst thanBhatklivespantansisally ledscrdspentinguorsranious

F&@ﬁ?@%t.ﬁréoedﬂ?lé‘?]@dmsmcéﬂt%@%&@ﬁcrai&g&qmgd@@%ﬁpﬁ%ﬁﬁ[ﬁﬁ%

administere clinical practice, the chaoice of the do%%ge int{eurj\éal uglually
n

FERTRISENIEOR HHRBTMISL DEThe R e Fodaisifity JPHiiIRG Y IR
viasiativingiof:e e cipié nedistr20tivetweancepises mbal patibnbinersessiience

from tan.freoiient JRsing nWRIheSUlRIIR RROEEOMRIREGERASREL as
regimes of one or two administratjons per d y ar considered optlmgl.
RS ShS

D R L AR Al R R L LRIt R i iaiTod SRR SISt
sklecirgyldtion ofohvideralio mrtigress Ive bestanedmsinrteorrivienralieffisotibéness

Ahdhe iderdigestisnemRidayvies dheglfeehismostdequigduseinas at
known meal tlme?%[)erl(ﬂ'ds of th g% at thch ghe sup ect most commonly
i

&%g r?é ﬁl@e 6%15[% S B c\;ll.élfg me ungié}?? and profein-profein interactions that

are involved in bringing about these changes remain to be determined. Down-
regulation of a receptor type may lead fo desensitization or tolerance to the agonist for
the receptor. It is therefore believed that use of an H, receptor agonist having a half-
life of Iess than 12 hours, preferably less than 8 hours and more preferably less than 5
hours prevents continuous exposure of the receptor to the agonist, and thereby down-
regulation of the receptor is avoided.

The H, agonist of the present invention is preferably also an Hs antagonist. Hs
antagonists have been shown to have an effect on regulation of food intake. It has
been suggested that the inhibition of Hs receplor activily increases histamine release
and synthesis. Histarmine subsequently increases histaminergic neuron activity via H;
receptors and in this way inhibit food intake. Hs receptors are located not only on
histaminergic neurons, but also nonhistaminergic neurons as heteroreceptors, and
modulate the release of 5-HT and noradrenaline. Thus, the effects of Ha ligands on
food intake may express through other endogenous substances (Morimoto er al,
2001).
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etc., and to be least effective at times of day when no effect is necessary,
such as, for example, during periods when the subject is expected to be
asleep. Drugs having a very long half life have the disadvantage that once
or twice 30 daily, administration is clearly not possible. Less than daily
administration is associated with poor patient compliance, as the subject

teRdnd9:fesget the necessity to take a medication whichh¢gnahRankah his
daily routine. For example, the histamine WO 204)51101979

PCTIIL2005/000440 18 N-methyltransferase inhibitor, metoprine, which,

as discussed above, has been sﬁgwnhtgcgeecr g€ fﬁggdiri)tr%&e@%ggs,
both By htPETEAMSheRF inje RBA And By central infusion, has a half life of
pd-6dabilits. Edrthesforé, thie Issuesofitokiesd) i tasier spdieTe Bt
Qééﬁ??ﬁ@éﬁ? dcBHG Qﬂ%ﬂrﬁlllaﬂﬁ |Rﬁ@${35fé&;ﬁ$ldj t(ij(mi.s iEASHIRQYE rEpAikE0 bo
prolonged presence of Hl agonists m ad t nregulation . e Hl
AR e e A
aativation e résait trrdrscramsebiliys peh detotgeiTe L BIEFAMRSL BN, due

0. AHARINEChangREINIhS FenapRIsdRabimilibair Sikseguent
responsiveness, aQr to Ple rease in the number 0f.1Q c%%ﬂi%l%\‘e@f fecgptors.

resent. Imyeniion Cun,

TheseTlt?cébtgrg-%’ﬁsécci?lc o a%ges include a rapid uncoupling of _receptors
fronmastiedibreoferiic colyrite & Hoeielmdishierd fideprslate. of

desensitizatinni.a Aapichtedistrbutionaf recepibisdnid sehativadnbolite,
in%?cessigle, compartmantsjn e @sma membrane or inside the cell,

5 8@38; 1pation thered

SR ’[Sré"'gmsequestratlon, enoLocytosis, or internalization; with
prolon§edirhgsnisthesaysauiellictrrorhls BHwWrRey Maigkeed sttt Shle
PiROFERENARPSRA Mmade ipiarenilednstinddepitiiyingsdhereceifiothe
modifications involved jn,these ghan e‘%{%@r}i% ehats W%@Q&“gh
G 0 : :

n‘?&lﬂ%’}igytﬁe QEATEeSrthe ?‘r%fg%u(fglrn%o ifications and protein-protein
iritatondn e eeniya ehressthepmPRiRY Wbt e B YRR o
bg GelprRIDREBaNHRgalieRotaeasptor type may lead to
desensifization.of t?‘?ﬂ';e rance 10,10e ANISLIAL O NGIERERIB ! Biive
therefore berﬁrévggf &t use of an HI receptor agonist having a half- life of
lowapivad (Behettive praserHpldts iian SRS & HRFRHDRRIAHRS less
thamBiRows Mevemskansinteusexpdawe dftifyerege fitoritoaive, dgonist,
%Qc%\;ar}%ﬁg xydcg'\zltyg&nﬁIﬁstraﬁon whereas the parent drug is not. The prodrug may

also have improved solubility as compared with the parent drug in pharmacentical
compositions,

As used herein, the term "metabolite”" describes the actual active moiety of
the compound which is formed as a result of metabolitic processes that oceur in vivo
upon administration of the compound.
The term “derivative” describes the resuft of chemically altering, modifying

or changing a compound or a portion thereof, such that it maintains its original

functionality in at Ieast one respect.

According to a preferred embodiment of the present invention the Hy agonist is
betahistine. Betahistine is a structural analog of histamine, which has been shown to
have a binding affinity profile which is qualitatively close to that of histamine for both
H; and Ha receptors (Fossati et al, 200I). Furthermore, it is pharmacologically

relevant, since pharmacokinetic data have shown that therapeutic dosages of
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regulation of the receptor is avoided. The H1 agonist of the present
invention is preferably also an H3 antagonist. H3 25 antagonists have
been shown to have an effect on regulation of food intake. It has been
suggested that the inhibition of H3 receptor activity increases histamine
release and synthesis. Histamine subsequently increases histaminergic

N ARsAsldvity via H1 receptors and in this way inhibit fegghintakewekd
receptors are located not only on histaminergic neurons, but also

nonhistaminergic neurons as heteroreceptors, and 30 modulate the

release of 5-HT and noradrenalin®. Thus, thg ?a&fteCt%Of H3 I| ands QN

htstrisiea e B A FeRlasTt SR aTRP Sy SR U B anc
w@mqm Bt aid m@%pxwom%memm¢¢m@ee?©mwe T Also

s%b,f e aganistdsFhesasislizes tmnmpr@mmﬂm the
perme il

ty, and therefore is able to crass the rain b rlertésl

et PP en e THERSBTIRITA SR SRR B Ah recep ofs. This
enakles thie agemistiochdcabisimSterabichdy thees yeialissedufe, TraEBhtrast

Q05 SxRmRle dRisiRmINe NNich hak® ¥arysPRRFRROGbIRiNbatRn

permeablllty and has therefore previously been administered as an

&tite suppressant by intracerebroventicular injection. The Hr agonist of
the prasehtsinvantienibanbbebad thinistetedos e prhintasEiedny
3eceniablesalisuch. @fwtﬁﬁo%ﬁ@mp}ﬁéﬂuﬂmogf(mmﬁmm@rme

trimebutine maleate. Alternatively, the can be admini 25
rﬁ@?&ﬁﬂﬁfe}wﬁﬁ%%ﬂt’ﬁﬂm&lﬁﬁﬁ e (grgz%m |nat|o(?n epreo?1 %e rase

"shatriade ticalljnacoepiisisalt’ Hefses t@@ﬁﬁﬂ?g@&sb‘é@@%“ﬁf@%

%@B&%QMH%@R%&E%@QW iQmswikishasotypically used to modify the
solubility characteristics of the are%tl mpound and/or t%red ”Eﬁ
not

signifi t SRS ﬁfsgﬁlaé lgbe e are minor, Consis

€ paren cémpoun
admagamgommmagp@m umm@tumyrmw By BHRESTOR e bR R d

o-f@%n%ﬁ?s B%&Q'bﬁﬂ%ﬂﬁ&@@m@gﬁmuwmh |s converted into

the active_compou ctive. A
typical§® %@f’ﬁffﬁ?‘“?écﬁfqéﬁ |r%1|]§ ra %gﬁso the aren fug. They

nedlyerfor instans e, tetabolite, a phannacenttcally acceptable salt, a prodrug or a
derivative thereof.

Betahistine metabolites that can be efficiently used in the context of the
present invention include, for example, 2-(2-aminoethyl)-pyridine and 2-Q2-
hydroxyethyl)-pyridine. As is further described in the art (see, for example, Fossati et
al,, 2001) these metabolites are also characterized by Hj-receptor agonist activity and
therefore can also be utilized in the various aspects of the present invention.

Representative examples of betahistine pharmacentically acceptable salts that
can be efficiently used in the context of the present invention include, without
limitation, betahistine hydrochloride, betahistine dihiydrochloride, betahistine
mesilate, and betahistine trimebutine maleate.

Betahistine derivatives that are suitable for use in the context of this and other
aspects of the present invention include, for example, compouhds having the general

Formula I:
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bioavailable by oral administration whereas the parent drug is not. The
prodrug may 20 also have improved solubility as compared with the
parent drug in pharmaceutical compositions. As used herein, the term
"metabolite” describes the actual active moiety of the compound which is
formed as a result of metabolitic processes that occur in vivo upon
agpunistasen of the compound. 25 The term "derivatives dasetibasihe
result of chemically altering, modifying or changing a compound or a
portion thereof, such that it maintaips its original functionality in at least
one respect. According to aggreferred embodiment of the present
invention the H1 agonlst is etahlsfne Betahistine is a structural analog
of histamine, which ha /i to 30 have a binding affinity profile
which is qualitatively cloge to that of Rist&ming fae both H1 and H3
receptors (Fossati et gl is, pharmacologically
relevant, since pharmacoklnetle havg shown that therapeutic
dosages of WO 2005/101979 PCT/1L20051000440 20 betahistine in
humans give plasma concentrations which fall in the same range as its
affinities for Hi and H3 receptorBorktaa pharmacological relevance of
betahistine for H1 receptors is further confirmed in vivo in animals and
humans, attributable to the increased blood flow in microcirculation in the
auditory dieritieeneacheiBuRe 4y svefrblyVRsrarndentty poteatsd dipmethe
batabisiingihasalyendshbaen, wideljiyised 401 tiebtipgombhiigomaheother

disordes; n&kﬁﬁfsel% & cmgé@%e%%m HES- RdmAan, meslicine.

Betahlstlne is rea sor ed through the oral route and is converted to

ats f‘éﬁg’feﬁﬁibc%fgﬁ ??%{mﬁﬁylﬁymﬁggﬁa and the binding to
%(Qmwf@twhyﬁwmmﬂ ak OB edahistingthasiaiieliminatid R Hif e

tine.0ha: ﬁ&%w@nay d.most efthedaseisenglale qlkga,ﬁhaw &3y,

metabolites. Hence; betahistine may be administered accordingto a

corleetichutage %@H‘%‘Ya@’&%}lﬁ%’e@l&]ﬁo@@mﬁﬁ“ﬁd &édtfe 8?§b°“}'1
aSsadiateOwitthdxgt dhistingbgrdlminonydonisijhguliai) yudforskinlaastes of

VAL YRESuMHCatR. HENing QRSHIE URSEHHRANSe . HeadAGhG:, and

thiocarbamyl, C-amido, N-amido, N-sulfonamido, =and S-sulfonamido or,

alternatively, at least two of Ry-Ry and/or at least two of Rs-Ry» form at least one four-
, five- or six-membered aromatic, heteroaromatic, alicyclic or heteroalicyclic ring.

It will be appreciaied by one of skills in the art that the feasibility of each of
the substituents (Ry-Kjz) to be located at the indicated pésitions depends on the
valency and chemical compatibility of the substituent, the substituted position and
other substituents. Hence, the present invention is aimed at encompassing all the
feasible substituents for any position.

As used herein, the term “"alkyl" refers to a saturated aliphatic hydrocarbon
including straight chain and branched chain groups. Preferably, the alkyl group has 1
to 20 carbon atoms. Whenever a numerical range; e.g, "1-20", is stated herein, it
implies that the group, in this case the alkyl group, may contain 1 carbon atom, 2
carbon atoms, 3 carbon atoms, etc.,, up to and including 20 carbon atoms. More

preferably, the alkyl is a medinm size alkyl having 1 to 10 carbon atoms, Most
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15 exacerbation of symptoms in patients with a history of peptic ulcer.
Betahistine can be utilized in this and other aspects of the present
invention either per se or as a metabolite, a pharmaceutically acceptable
salt, a prodrug or a derivative thereof. Betahistine metabolites that can be
efficiently used in the context of the 20 present invention include, for

examplew &ri-aminoethyl)-pyridine and 2-(2- hydroxyethydbrpyiciaguds 1S
further described in the art (see, for example, Fossati et al., 2001) these
metabolites are also characterized by H1- receptor agonist activity and

ther are ¢ also be utll Qus of the present
i ven ‘I*?p Q%ﬂ?g? Ve e%ae%ﬁg? e BHERa d i icatem
a%@@@t&bﬁ@lkﬂlgmnazse@abme@%@ﬁﬂbm@wun the context of the

present myﬁm@mingmqﬁmmm@anlmmmﬂ Rsiahisiing Rydiaghiqgide,
betaS {V eydro&:hlonde b Ea%l.:?tlnte \r/i esilate, and betahistine b
Fnes sihich sharian adjagent PRl Of carhon cioms) groun wheroin onsjgtmare ofthe ) 4o

c@?ﬂ:@ﬂ?@f Tpidand otmwtciareaisesfethrl-plestontsiitirantivampbiu dathor

eﬁ@malﬁ COMERIANS. Naig (e 9GRRIRbrER QRIS 07 ARRHALI 79
T/ILZOOS/OO 440 21 | Rs P. R1z

chrmﬂeiat?ng IESHRSIS 1, % élgﬁex?dﬁf engégghﬁFe%faﬁﬁl\lﬂg' ﬁtgﬁ’gén%ﬁ?
s@@é@é@ﬁoﬁﬂh@alﬁ?bap“@mbﬁﬁngQF’@g’eﬁl,bétmyﬁdcycloaIkyI and aryl
and any.compinatigodhemal «Qrtioaaleendniol BlRd2canalsabe

sel%o% -ﬂofrcs’?n C?apleea Sigft‘)%i,“t’%%enﬁ%{ f}% é%élrg&aﬁ.fe tures such as the blood

brain barner permeabi jinding to the Hr-receptor
of the cimptumd’ e uoresasy &rsal\witotrng, Thick cemits of RI1LIRSE 2vean

carbon atoms and at least one carbon-carbon triple bond.

An "aryl" group refers to an all-carbon monocyclic or fused-ring polycyclic
(ie., rings which share adjacent pairs of carbon atoms) groups having a completely
conjugated pi-electron system. Examples, without. limitation, of acyl groups are
phenyl, naphthalenyl and anthracenyl. The aryl group may be substituted or
unsubstituted.

A "heteroaryl" group refers to a monocyclic or fused ting (i.e., rings which
share an adjacent pair of atoms) group having in the ring(s) one or more atoms, such
as, for example, nitrogen, oxveen and sulfur énd, in addition, having a completely
conjugated pi-electron system. Examples, without limitation, of heteroaryl groups
include pyrrole, furane, thiophene, imidazole, oxazole, thiazole, pyrazole, pyridine,
py;irnidiﬂe, guinoline, isoquinoline and purine.

A "heteroalicyclic” group refers to a monocyclic or fused ring gmui; having in
the ring(s) one or more atoms such as nitrogen, oxygen and sulfur. The rings may also
have one or more double bonds. However, the rings do not have a completely
conjugated pi-electron system. The heteroalicyclic may be substituted or
unsubstituted. Representative examples are piperidine, piperazine, tetrahydrofurane,
tetrahydropyrane, morpholino and the like.

A "hydroxy" group refers to an -OH group.

An "alkoxy" group refers to both an -O-alkyl and an -O-cycloalkyl group, as

defined herein,
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to be further independently selected, for example, from alkenyl, alkynyl,
alkoxy, aryloxy, hydroxy, thiohydroxy, thioaryoxy, thioaryloxy, halide,
amino, nitro, cyano, carbonyl, C-carboxy, O-carboxy, C-carmabyl,
N-carbamyl, sulfonyl, sulfinyl, sulfonamide, urea, thiourea, guanidine,
guanyl, 0-carbamyl, N-carbamyl, O-thiocarbamyl, N- thiocarbamyl,
Gramisiae N-amido, N-sulfonamido, and S-sulfonamido os¢e4& aleimatively,
at least two of R1-R4 and/or at least two of Rs-R12 form at least one four-
five- or six-membered aromatic, hz%teroaromatie, alicyclic or heteroalicyclic
ring. It wil| be appreciated by ane of skills i rtthat th ihility of
each ¢t th%yioﬁgsﬁfﬂ‘épnfg%ﬁ%%%)a?o lfbje%f(]:%g?fég aﬁhmg]g?ﬁ%%gg%%’%o%tions
defpeddistan the valency and chemical compatibility of the substituent, the

substitytegl OSitan abeh 28athes sEbgitipenta. Hence, the present

invention, is ajmed, at encompassing all e, Inle substitdents farany
positio‘%. léoﬁﬂs%}ayhgrr%%fe ﬁﬁegté)r%“a%yl" re%g?r%io% saturatedgjalié%tic
lsyaims eafdsbredifeikitting straight chain and branched chain groups.

Preferaphhidheialyhargligifasolboth 20-Sardomatantshiivhbentyeona as

r&gFe&iﬁ%{gnge; e.g., "1-20", is stated herein, it 25 implies that the group,
in"thiS case the alkyl group, may contain | carbon atom, 2 carbon atoms,

3 carbdn’"eatrms! ereunAsTEes Ahal THETRIR G220 RatBER BibredRiselerh

Ririgra i diryRiley| inrrsastivmdsizamatiop b aving:bta)ke saebolicaidms.

Xh%%éﬁ/%"z“%g%%%m“ﬁégﬂfﬂ%&ﬂﬁ%gQ%Q'QOMO 22 preferably, unless
ted,

erwise indica the alkyl is a lower alkyl having | to 4 carbon atoms.
The alkyl'GFetaban) poausstiied orGRsbbstrtRed e By RIS Gtoup

redess & RN all-carbon monocyclic or fused ring (i.e., rings which share an

adjacent pair, of carhon alams) Aroup- WBIRIN ARG haote Rfhgfdings
does n%t Eg?/aé%gxgor%&lgté%&conjug%%edrpi-eregl‘&rg’n system. Examples,
witrsBut limitation, of cycloalkyl groups are cyclopropane, cyclobutane,

cyclopentapearsyslopenienCycia RsEe(ypiale xadie REis ey ddhveptane,
clyeclz_‘[:%}eptatriene, and adamantane. A cycloalkyl group may be substituted
or unsubstituted. An "alkeny!" group refers to an alkyl group which

consistd GPEETe SR BrBEr YA RS REPRITR 45PONE carbon-carbon
double heshinyl” group refers to an -S(=0)-R' group, where R’ is as defined herein.

A "sulfonyl” group refers to an -S(=0);-R' group, where R' is as defined
herein.

An “S-sulfonamido” group refers o a ~S(=0)-NR’R" group, with R’ is as
defined herein and R" is as defined for R

An "N-sulfonamido” group refers to an R’ S(=O)2-NR” group, where R’ and
R’ are as defined herein.

An "O-carbamyl" group refers to an -OC(=0)-NR’R"’ group, where R’ and R”’
are as defined herein.

An "N-carbamyl" group refers to an R”OC(=0)-NR'- group, where R” and R™
are as defined herein.

An "O-thiocarbamyl” group refers to an ~-OC(=S)-NR’R”* group, where R’ and
R’* are as defined herein.

An “N-thiocarbamyl” group refers to an R”’OC(=SYNR’ - group, where R’ and

R*? are as defined herein
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An "alkynyl" group refers to an alkyl group which consists of at least two
carbon atoms and at least one carbon-carbon triple bond. An "aryl" group
refers to an all-carbon monocyclic or fused-ring polycyclie (i.e., rings
which share adjacent pairs of carbon atoms) groups having a completely
15 conjugated pi-electron system. Examples, without. limitation, of aryl

gieuRsaafehenyl, naphthalenyl and anthracenyl. The agykgialdpdaay be
substituted or unsubstituted. A "heteroaryl" group refers to a monocyclic

or fused ring (i.e., rings which share an adjacent pair of atoms) group

having in the ring(s) one or mor, 25}‘ oms, such 20 as, for,exampl
nitroge, BRIy FaRF e Ef”ﬁ]kad%rﬁ%n\f’ Eé?/??\ga%dgc)maﬁgfe eilﬁﬁed

bamjugated pi-electron system. Examples, without limitation, of heteroaryl

groups, ipclude Pyirgle.duang. dhiopiere: iBidazalxeaale; thiagole,
pyrazole, pyridine, pyrimidine, quinoline, isoquinoline and purine. A

clic" group refers to a monocyclic or fused ring group having in
25 theAirigsmdie gowmaoréatorms BeEH ARt oien, ehygah addsSultr. The
Uhgsay.also have one or more double bonds. However, the rings do

not have a completely conjugated pi-electran system. The,heteraalicyclic
may b& SHBSRINEL SR Eﬁﬁﬂ)ﬁp%seﬁéﬁvg i&%&p égs%{ar%llg
piplefidid bepiperd Rirlois isfinddafrofrsieor Retrahydropyrane, morpholino
and the like: 304 hydy et SQuPREfRTSID-RIR Q1 grauppwhde RIkaxy"
group refers to_both an -0-alkyl and an -0-cycloalkyl group, as defined
ﬁﬁ‘?é& W@SMW&?Q PCT/1L2005/000440 23 An "aryloxy" group
refers to ' sothylirer@rargkertd anR B EDArgrep U Raarhid #ésin. A
"ihigbydixy" group refers to a -SH group. A "thioaryoxy" group refers to
-c(}/cloalkyl 5 group, as defined herein. A

both an -S-alkyl rou§, qtgd a‘&-s /¢
"thioar?lo’gzvﬁ’g%ﬁ?ugr fers 6 bo?ﬁ g E)S-aryl and an -S-heteroaryl group,
as A "cyano" group refers to # -C=N group.

The term “phosphonyl” describes a -O-P(=0)(OR"YOR") group, with R and
R" as defined hereinabove.

The term “phosphiny!” describes a -PR’R" group, with R’ and R" as defined
hereinabove.

The term “thiourea” describes a -NR’-C(=8)-NR'R" group, with R’ and R’" as
defined hereinabove and R™ as deﬁnéd herein for R’ and R".

I any of the methods described berein, the H, agonist can be administered by
any route selected from the oral, transdermal, intravenous, subcutaneous,
“intramuscular, iniranasal, infraauricular, sublingual, rectal, transmucosal, intestinal,
buccal, intramedullar, intrathecal, direct infraventricular, 'intraperitoneal, or iniraocular
routes. Preferably, the route of administration is selected from the oral, transdermal,
buccal, fransmucosal, rectal or sublingual routes. More preferably, the H; agonist is
administered using the oral, buccal or transdermal route.

The H; agonist is optionally and preferably administered as a total dose of
from about 2 mg to about 96 mg per day. More preferably, the total dose is from
about 5 mg to about 50 mg per day, more preferably from about 10 mg to about 50
mg, more preferably from about 16 mg to about 48 mg and most preferably it is from

about 24 mg to 48 mg.
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defined herein. A "carbonyl" group refers to a -C(=0)-R' group, where R'is
hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl (bonded through a

ring carbon) or heteroalicyclic 10 (bonded through a ring carbon) as
dEfreePARKET. A "thiocarbonyl" group refers to a -C(=S)-R' gP6uALAAEe0440
R'is as defined herein for W. A "C-carboxy" group refers to a -C(=0)-O-R’
group, where R'is as defined hereiny;sl5 An "O-carboxy" group refers to

IC(=Q)- it i ' ee'_" ide" aroup refer
o luonins e B SR dron o ool (IR Gl o

SRR SRR s W hdpe hoisdinersives dave . urors pffariblys dwisTakarday.

AR 2R HOMRNBIE Be SRS MSHASH 1cQRGIEIR AR development of
dqQ" group refers to a -S(=0)2-NR'R" group, with it is as

"S-sulfonami

&E‘ﬁﬁ%‘d"%&%ﬁﬁﬂﬂﬁﬁR Is as defined for R'. An "N-sulfonamido” group refers
to an R&(%Q&Mﬁt'ﬁgé@li@ihﬂ@iz&nﬂe@%c%g@t&ﬁlﬂﬁ@?ﬁ&b@iﬁ 'ﬂxdg% five
"Q-carb " grouyp refers to, an -OC(=0)-NR'R" group, where R' and R"
ARSI, R A SRy bR o Fo & mont
RIDOE-RyNRhgleipfothénelle, sadiied iare dgnifefinedHgresAparticularly
"Q-thiocarbamyl" gro glrefers to an -OC(=S)-NR'R" group, where R' and
3% Tgmg%easn%’f?neoél %er%tl%‘.!pAn "N-thiocarbamyl" group refers to an
R"OC(BINR agpandmgwioere RhbodinRiitaod disdpfiped heraitioh/Q) treatment

%Qéiﬁi]%@ 1R éhé?%%%?&%%e&é‘o@!‘é AR AH0UR JEIER% Rl body
NR'R" group where R" an are-as defined herein.

weight of the subject that ranges from about 1 to about 5 percent is effected, without
restricting the food intake of the subject.

Since, as is discussed in detail hereinabove, constant presence of a H; agonist
may result in substantial downregulation of the H; receptor, a more preferred
treatment regime according to the present invention is performéd such that such a
decrease in a body weight is achieved without effecting downregulation of the H,
receptor.  Such a treatment regime can be designed by adjusting the dosing and the
administration intervals to the half life of the selected H1 agonist.

The dosage may vary depending upon the dosage form employed and the route
of administration wtilized. The exact formulation, route of administration and dosage
can be chosen by the individual physician in view of the patient's condition. (See e.g.,
Fingl, et al, 1975, in "The Pharmacological Basis of Therapeutics”, Ch. 1 p.1).
Dosage amount and interval may be adjusted individually to provide plasma levels of
the H; agonist which are sufficient to maintain the regulating effects.

When the Hj agonist is betahistine, which is commercially available as tablets
of 8 mg or 16 mg, the daily dosage range is from 24 to 48 mg, administered orally in
divided doses. For example, the 8 mg tablet is administered as 1 fo 2 tablets 3 times
daily, and the 16 mg tablet is administered as 0.5 to 1 tablet 3 times daily.

The H; agonist of the present invention may optionally be administered in the
form of a slow-release preparation, having a reduced rate of release of the active
substance, in order to further increase patient convenience and complance and

optionally the efficiency of the active agent. The slower the rate of release, the less
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A "C-amido" group refers to a -C(=0)-NR'R" group, where R' and R" are

as defined herein. 5 An "N-amido" group refers to an R'C(=0)-NR" group,
where R' and R" are as defined herein. A "urea" group refers to an
NR'EEGHNR"R™ group, where R' and R" are as defined he /2 0R00j40
defined as either R' or R". A "guanidino” group refers to an
R'NC(=N)-NR"R"™ group, where R’, Ry 10 and R™ are as defined herein. A

e A e R T S TS

group refers
refehss toieerClesh| gmlnpnﬂﬁ Weltemﬂpmmdhwﬁmscnbemamratmns over

SRR RO S AN S ARINSY e RERaNEn Nucing

inyl" describes a -PR'R"
h@t@mﬁab@vbﬂffwtsenﬁ thpiociea imgéﬁnésimlimtr@@@)ﬂm Rﬂﬁl prauplood

w&&%ﬁﬁ@:@ baat%%QaQﬁJmQM@aaam%%%ﬁ"' as defined herein for R’

and W. In any of the methods described herein, the H1 agonist can be

administerseeispsanyramtiosshsraihtiasideesks relenis disdsaradable carriers.

IBIERY BE10ALe, BHACHIARERUS B AMUSEH I RhoRH aRaRal Nt agEICH@materials
sublingual, rectal, transmueosal, intestinal, buccal, intramedullar,

L IR APTEN B i e MIRY ISP T ARRID SR HY SritPRRANEF Gl ans Hles 1y
F&%ﬁa&aﬁa&s&m rantter of sclabigistratiniiniens elaelad iy tasi@tatbasic, etc.) and

e U YT S S Rl U MO v,
tﬂaﬁsp‘i&rmai; radterefiabiylnagarisicissofttionallyhandprafatalibnge, e.g., in the
RS T et o TBA QUSe B ek KBt S AR O ey
dbgmenarenpse fecabyhplyairpabidiitdd imdismetbgut 50 mg, more preferably
];;lc(i:jrr'loa4 l'llg;[]rgt% 'é'%%ﬁo%baoé{hg% %ﬂ:&@g i g&%&&ﬂ?&@ﬁ’&d&ﬁ% 5501@8 %?eoé{txgﬁich
the dosage form disintegrates or dissolves. Disintegration greatly increases the dirug's
surface area in contact with GI fluids, thereby promoting drug dissolution and
absorption. Disintegrants and other excipients (e.g., diluents, lubricants, surfactants,
binders, dispersants) are often added during manufacture to facilitate these processes.
Surfactants increase the dissolution rate by increasing the wetability, solubility, and
dispersibility of the drug. Disintegration of solid forms may be retarded by excessive
presswre applied during the tableting procedure or by special coatings applied to
protect the tablet from the digestive processes of the gut. Hydrophobic lubricants
(e.g., magnesium stearate) may bind to the active drug and reduce its bioavailability.
Dissolution rate determines the availability of the drug for absorption. When
slower than absorption, dissolution becomes the rate-limiting step. Overall absorption
can be controlled by manipulating the formulation. For example, reducing the particle
size Increases the drug's surface area, thus increasing the rate and extent of GI
absorption of a drug whose absorption is normally limited by slow dissolution.
Dissolution rate is affected by whether the drug is in salt, crystal, or hydrate form.
Oral slow-release forms are often designed to maintain therapeutic drug
concentrations for greater than 12 hours. The absorption rate can be controlled by

coating drug particles with wax or other water-insoluble material, by embedding the
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WO 2005/101979 PCTI1L20051000440 25 The H1 agonist is preferably
administered once or several times a day, for example from about | to
about 4 times per day, and, more preferably, twice per day. Alternatively,
e HIgatist may be administered according to the developtEH:28p5/000440
hunger of the subject. 5 As is demonstrated in the Examples section that
follows, clinical studies have indicatgpl that administering a 16 mg dose of

etahistine twice a day far a month, without restrictin eir foad intake
SRR A TR e B e ARG IR R B o
bpntropprongpihe éngewitbdonednghtagereainbodiment of the present

inventi adreatment 10 i i on it WS
i B e B S R R Moo
thsrnsatedat ydoopbidigt B hyareierrhishesredie i witiati wids erstiedntpgisebguids,

igtake.0f tQ&, sihiest.Rince a%ﬁ&'%%ﬂ%ﬁﬁi@'ﬁﬁ%@ i.n ¥ROMGrier limits
constant presence of a H1 agonist may result in substantial

abyvised gurhansrbbetucen feedpide of Hhofabirbraf e 1stpanding feitine’s

aceRtdingre thamiRsent inventicthignecepiadarek Matsrealicdeagsee
in a body weight is achieved without effecting downregulation of the HI

et s vawaHaving sl Sievrisiens 5855880y adjusting the
dosingaribeymaneinjsirmtion ingrlsdaithe halfdifk dbihtiselesteddde of

B T SRR RS e, o
fonyylgdesxyroute abadmitistiaidrandydosageotandse ehdgariminfieetate-

individual physician in view of the patient's condition. (See e.g., Fingl, et
R

. e(wﬁa??meéc'ological Basis of Therapeutics”, Ch. 1 p.1).
Dosagétemauht e taterfaimiayidvelaniiebteayirditid Ui pgonptovidee present

S 5 O DAL e BB o

domimerefemplaiorisbos tisats torBomg dhesrarpdhendailfoterierse over 2
LARER b o448 MyeAdminigierecioraly HudividaddopasulsOkt least 8

example, the 8 mg tablet is administered as | to 2 tablets 3 times daily,

JAEng keshiyheepidwdhihitaredtdenst 3 tdautambleasideaysynt least 13

hours, at least 14 hours, at least 15 hours, at least 16 hours, at least 17 hours, at least
18 hours, at least 19 hours, at least 20 hours, at least 21 hours, at least 22 hours, at
least 23 hours, or at least 24 hours. Alternatively, such a slow-release formulation
provides for release of the H; agonist over a period of more than 24 hours and up to
48 hours.

The method according to this aspect of the present invention can thus be
efficiently used for treating any condition in which regulating food intake is
beneficial. These include, for example, overeating, overweight, obesity, and disorders
caused or exacerbated thereby.

Diseases caused by or exacerbated by these conditions include, for example,
muscosceletal  disorders (such as  ostecarthritis, spine-related pains, etc.),
cardiovascular disorders (such as hypertension, arteriosclerosis, ete.), dermatological
disorders (such as fungal and other infections), sleep disorder {such as snoring and
obstructive sleep apnea), metabolic conditions (dyslipidemia, lipemia or

hypercholesterolemia), diabetes and diabetes-related problems, as well as cancer
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The HI agonist of the present invention may optionally be administered in
the 30 form of a slow-release preparation, having a reduced rate of
release of the active substance, in order to further increase patient
Bon1siéHe® and compliance and optionally the efficiency oP(HRIBEIRIE00440
agent The slower the rate of release, the less WO 2005/101979
PCT/IL2005/000440 26 the blood cafjcentrations fluctuate within a dosing
interval. This enables higher dases to be giyen less, frequentl hile
A T B - SO R e ot T s Bigetl Sressed
Buttiedrodp reas| bwleneleasee préparatish sfateaticiieficiativusetismitgs caused or
0leRigaREIISCIS O DR AEINdedigRk UL (© Iansiently WOfkReak s,
Eloo%f 5%onc§§f%%ftici)sns&g§%g yea}e(:&i?eg sq%&after gdminlgsi}t?ﬁti&;n. Slo
retdiserp atiatoesinprresdtysigoifidention eTensd diotidyeeidablebcamale pnd
RO EleasR RIS RIANR GRS HRNEILENAND NG Af. FRERRAES.5

materials that may form particles that may capture therein an active ]
BorthBundydiher slsrnyingernesdis/ alssered i aebischurisieiedasarherert-c-

{R:EnpaBIiBOMas PG difeRASIRaE 1) andi@I AN or e islesHA0RY disSRIXE S Radyf
fluids and release the active com ound(s%‘therein. The particles are .

pratl YR Har PR el @V&Wﬁiﬂ‘ﬁé Al ARTIFAGE, '8 8P et gdth a
afabedhckdonnuh GOGRAL. dianaiativeieiRratlyatb auhbOH2D QAiRBsi s seen

-digmeter, most preferabl out 100 nm in diameter). The rate at which a
a%@cfga}s&g%géeﬂg &%SW&@B dent on the rate at which 15 the

dosagetfitoohsiniadithaies thatdiss akesh Disintegration] greatlynp esehsaspect

thegrug.s suiface.area "fuﬁ%‘. ogte%ﬁ‘ﬁ 2| ﬂ%‘%ﬁéﬁ?%ﬁ@ Rromoting. drigk, »
8ISSO Ion and absorption. Disintegra S and other excipien s?e.g.,
dilyeiogicirfectots sedhrfactings, ehiindelispdisn oighhtsiinges pilernmd dbskssive

g%é%gu(%@???g%%%&%%g!{}@ﬁﬁﬁggese processes. Surfactants increase the

le by increasing the wetability, solubility, and 20 dispersibility
of the d¥ligmBispite §ragondifigoiarfobmassaeiplod vathelep jrestowssivach as

essire ahplied during Nislahieting Progrildie:Re by apeaalFORlRg itional

applied to protect the tablet from the digestive processes of the gut. =~
eRfeRsBRSlu SRR iRz g s m AR RN Sl nide AF R IR D n avhidivels
diuaanesradhigadtsnavaitab i, Dissolution rate determines the

availability of the drug for absorption, When | L .
As’is described m the art, the histaminergic system has been implicated in

weight gain associated with steroid-induced and antipsychotic-induced weight gain
(Poyurovsky et al., 2005). Hence, the Hj-receptor agonists of the present invention
may be co-administered together with a drug treatment which is known to cause
appetite stimulation and weight gain in humans due to its histaminergic activity. It is

assumed that the H; agonist utilized herein interferes with appetite stimulating

‘histaminergic activity of the steroidal or anti-psychotic drug mentioned above and

thus prevents or reduces the weight gain caused by such drug treatment.

The .Hl-receptor agonists described herein can be further efficiently used for
improving a compliance of a human subject to caloric restriction. Thus, according to
another aspect of the present invention, there is provided a method of improving a
compliance of a human subject to caloric restriction, which is. effected by
administering to the subject a therapeutically effective amount of an H; agonist as

described herein. The method, according to this aspect of the present invention can be



10

15

20

25

30

25 slower than absorption, dissolution becomes the rate-limiting step.
Overall absorption can be controlled by manipulating the formulation. For
example, reducing the particle size increases the drug's surface area,
tMEsZSIBAgIAg the rate and extent of GI absorption of a dru@airioge)s/eo0446
absorption is normally limited by slow dissolution. Dissolution rate is
affected by whether the drug is in salzt crystal, or hydrate form. 30 Oral
slow-release forms are qften des'gnea to maintain ther eutic_dru(%e

é or any

BenrtsiBrS e o PG P TAh ST I FRS Perg I SYRRSH actie gy

conirelied byseraing drug particles with wax or other water-insoluble
material, by.embedding.the WO 2005/101.979 PCT/1L.2005/000440 27
(o 0 TR RS (o0 ke 2, man el ch abecSine o
Gintpdcinaer thyadnplesting thstdotignyithei anethatvadeperibsinbertimaby for may
xample, a slow-release formulation .t r- ased !
B, Do R0, U, I ARLBHT, RS SER il o
fleight S Henva deinsvinicbidibmdnbdivieotfar prrcésgheeigh gpimHea

basrier imis:Rhysisal exehanges hetvesnibednside oficiabletanditheng

surrounding medium. As a consequence, intrusion of water towards the
taeirti nierrix b dlaitRrsibar orgmist 46 theonrescEL IRy cRlioRN HgYa Avivgaile e

sipwdRleRae P LIRSS YRHQUEL/RRIOPOIRAIHNRRE USeEA% Rercise,
matrix for the slow-release of to drugs, such as polyvinyl chloride,

befpaipsabie il dndae i dbem®one, poly (hydroxyethyl
methaanylate)r Qtesragicts RN imraindch yyinyiaee tafridly s for
chloride copolymers. Thus, a_slow-release formulation for delivery of the q
FERRI ABHIR® SRR SNRIREI SFOOTES 10 rehOm SV AP
rRRgasdilonmabouttieusiovabuidadrol bdtib ursoprederably dratecabawit 4ood
hours to abou 24thours nd hence Lforkfeleatse ov%(ﬁgoer' d of atn?gs%ﬂs
h%lj’r,fg%‘fgg’sf} our ,e%ll féané?%lﬁo&rg? at 1east’ 9’ hours, at I(él:dgf( gm'%oUrsS,
didaastd Ivotirspatdanst it Gunthersjeatdeststidd dtisyeat least 220mtepgnatas

ast 13 hours, at least,14 hours,.at | 5 -1 ur,
B8 i (PR i S Eh BT S ISR Y e on
limgaites Dhoubshpdies oo dfouns iedicginsibag srhooreseimtlie dmin distamine
G Al BRtlE S YDA RloNERIRS 6 armL Haton

As is demonstrated in the Examples section that follows, it has been found that

betahistine treatment resulted in a significant decrease in fat consumption in human
subjects over a 28 day trial, while consumption of carbohydrates was not significantly
altered. The increase in brain histamine caused by administration of the Hj-receptor
agonists of the present invention may therefore be effective in reducing the desire of a
human subject to consume fats.

Thus, according to still another aspect of the present invention, there is
provided a method of reducing the desire of a human subject to consume fats, which is
effected by administering to the subject a therapeutically effective amount of the Hj
agonist described herein, |

The clinical finding that the H; agonist of the present invention reduces fat
intake in humans is of unique importance, not only with regard to obese subjects, but
also with regard to patients suffering from conditions that are associated with fat

consumption and/or in which reduced fat consumption is beneficial.
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provides for release of the H1 agonist over a period of more than 24 hours
and up to 48 hours. The method according to this aspect of the present
invention can thus be efficiently used for treating any condition in which
GG T8d intake is 25 beneficial. These include, for ex@Gpi,2005/060440
overeating, overweight, obesity, and disorders caused or exacerbated
thereby. Diseases caused by or exacerbated by these conditions include,
for example, muscosceletal disordetd %such as osteoarthritis,

spine-FéRfertqoathing &) MHBFARPASCBtARHRGPIRL LpsiRm dhere Is provided
DYRSRRNSIORA4IRNI9SERIaRIS, BIoWhidBrradiotdgianlcdfsdispridars (saaiieis!,

fungal and_ other infections), sleep disorder (such as snoring and .
i R e L S
Hpntirehalesiarofemid) aginbetes dumdibiabetedarelated problems, as well as
cancer, WO .2005/101979 PCT/IL. 2005100044 i ly. b, :
oSt B o B She Bt o S8 (AU EF eaing
@md&ﬁmwdoﬁemdaﬁﬂhmmlmlhedﬁmm@th from various disorders
causeqQl, CXACIAIY WATChoRASHANSER'RR IBEIIM SchiRAN RN
Figure 3, ¢éar iovascular disease increases significantly in overweight
pubvjdetsa bsthan alktsndng ferpediiomacyiviptad iy tostbetisiAareRBITRER
Qﬁq}ﬁm%%@l{&@%{ﬁ;ﬂg@ Uecftanyl8iRitesl i) 16 dythesharminsreasaily

Is observed in subjects classified as obese (i.e. having body mass of
efifeetize avorno)f tsiFhirenpiddsebadbssihe relative risk of death from
cancefkigs- 8RR MMEM eGPy RIRciSalariaularlylv Bbeseusitaiest aniMitivre

a greater increase amongst females. The relative risk of death from.o
EaIERETs SEih Ao RS i TS FRIO s RGNl 1L
eRneitions thet aetsertahleryytheiteethat tectitdingdoitblsdesfortechtple,
resent invention i r%%]{n le, conditions that are associated with
a

include, f
v sita)losite %3}%??@&8%’“ & 8atihg Ufsorder, night eating
syndromglipldsessivareatitingeconi jipspreteatimgtatrdisrulimidudisg lipoprotein
LSRR e eRalian TR SSBE i WAL SN e
teadlitionotl! cholesterol, low-density lipoprotein (LDL) cholesterol and triglyceride
concentrations, and a decrease in the high-density lipoprotein (HDL) cholesterol
concentration and therefore include, for example, lipemia and hypercholesterolemia.

Lipemia is a condition in which an excess of fats or lipids is found in the blood
of subject.

Hypercholesterolemia is a condition in which high levels of cholesterol are
found in the blood of a subject.

A direct connection has been shown between coronary artery disease and
dystipidemia. Dyslipidemias may be genetic in origin, or may be due to dietary
factors (such as excess saturated fats, "trans" fatty acids, cholesterol, excess calories,
or alcohol) or drug use (including steroid hormones, diuretics, beta-blockers,
cyclosporine and amiodarone, or olanzapine). Dyslipidemias may also be associated
with hypothyroidism, diabetes mellitus, hepatobiliary obstruction, nephritic syndrome
and chronic renal failure, or with systemic diseases such as porphyries, systemic fupus

ervthematosis, and lymphomas. The most commonty used options for pharmacologic
treatment of dyslipidemia include fibrates, HMG-CoA reductase inhibitors (such as
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antidepressants, benzodiazepines, lithium, and antipsychotic drugs),

which is oftentimes associated with weight gain. As is described in the

art, the histaminergic system has been implicated in 20 weight gain
avgaoiated aath steroid-induced and antipsychotic-induced we{HtLgaiFy0oo440
(Poyurovsky et al., 2005). Hence, the HI-receptor agonists of the present
invention may be co-administered to3qether with a drug treatment which is
knqwn to_cause appetite stimulation and weight gain in humans due tq its
PR A AT L R D AP A P B e
Heviares wik@ppetite stimulating 25 histaminergic activity of the steroidal
or anti-psychotjc drug mentioned,above, and_th events or reduces t
g G R LTy AT e L L S A L
daserithe ddrerginc ambe funihlatieffi oiepkiyuss depforisinpplioy mtpres, leading to
C%“%‘?&‘%%&f a%!.? nan subieqtd9 calotiGRasHIGHon . J RIS CeR HiRE Miack,
BRdther spect of the pt%sent invention, there is provided a method of
rpkovirgraBOarompsities obedhuiensh sudjebents cambireinasthiebnaakatic
GersliREIRh MM AURINFISIDOYP heishiiesh Al alaerkbGay AleriMEcted to

amount of an H™ agonist as described herein. The method, according t

(0]
fiaidozs pdevofatlisiresadfiniverrrrchriye Wooossriibed fges which affect
RioldH200R{0904 40 29rhansfisiafyiRractinagimity humamssbiRGtructions is

ndergoing a weight reducing diet or any other caloric restriction. By,

u »

ERICTEHFE ik ARFrOWRIHIE IR Rif AR A¥ARRRIR LIS TTJIBDInG Retients to
campliansechemal omalasie, restiGtighnihconghpdscaerarhaech, in reducing
hereinabove may 5 further be_used for in%;mingnvt\ﬁi(ght loiss,

f )
RS FESTR AL APERTAE 18 ST (RS SEP S S gy gy St diet

gaih after or adring a
weight Fedusingcdiding rtfosgiiexastting avpightofaire iprasesubjecthiavintae is

condition assqciated with .weigh in. For inducing or,maintaining, weight .
el el S e B A gon e @ WIS, AR
adiinitid ey edinnigmjingatiohedthisther theethodscditrefitntontzmoontad et

exereise. lahahavigral therapy, drug therapy, or surgical therapy. The
-receptor agonists described herein can be further efficiently used for

reduciritpteldebileststel monrtissabjeddko doletrmd fas. gakeholesterol. High
Q\%Hgﬂff ﬁ%{iﬁ%&[ﬁ(ﬂﬁi}, commonly referred to as “good” cholesterol, tends to carry

cholesterol away from the arteries and back to the liver, where it is passed from the
body. It is also believed that HDL cholesterol removes excess cholesterol from plaque
in arteries, thus slowing the buildup. An increase in HDL cholesterol is therefore
considered beneficial. In conirast, LDL cholesterol is considered to be “bad”
cholesterol, being responsible for plaque formation and deposits. Reducing LDL-
cholesterol is believed to be responsible for reducing or stopping the formation of new
cholesterol plaques on the artery walls; reducing existing cholesterol plaques on the
artery walls; widening narrowed arferies; preventing the rupture of cholesterol
plagues, which initiates blood clot formation; decreasing the risk of heart attacks; and
decreasing the risk of strokes.

Thus, according to still another aspect of the present invention, there is

provided a method of reducing low-density lipoprotein cholesterol and increasing

high-density lipoprotein cholestercl levels in a human subject, which is effected by



10

15

20

25

30

neuromodulators have been shown to control both amount eaten and
selection of food in a mancronutrient specific manner (Lecklin et at,
2002). For example, as is 15 discussed hereinabove and is further
HEhPOPELPAPEY in Figures 1 and 2, metoprine has been showRGHB3p}sred40
daily ingestion of fats in rats, while having no effect on intakes of
carbohydrates or proteins, indicating that an increase in the brain
histamine content may specificall ect the.desire to consume fafs. As is
R o B SR R OGN, FFC mebrlFolher B
2&betadhistinm treatment resulted in a significant decrease in fat
CO”S“"E‘%“ RRYman. sy &R}ﬁé’s%ﬁi%% iHéj"thVé’P'!a?e‘?é’s”%{a”QPP&“g%%d
carbohy Fates Was not significantly altered. The increase in brain
histtmivis gosedtty admidisranots of TheyHiceerebfor ahgoniftpetent of the
BEGSSNEIAY FRUQN TRV NHRIR GBIV GHE AR NG ARSHG Al By the
u

urhan subject to consume fats. 25 Thus, according to still another aspect
bediie prenemaly digloiigherads iﬁvﬁlﬁiéé'daéwr?é%%m@dumrtﬁé diseases

desibsRidman WbiaEhIR canrwpetaisyWhiChds 1 £Hesied dViiabetes, and
admlnlsj[erlng to the subject a therapeutically effective amount of the HI

BepsRetidies vermidpHe eliearhiode tripdneih kagamisisk iastrs for

Reggantdnve Rtion Je e as dat oB0TMIAKR B RESNANSHIREMUEUDI, cholesterol
importance, npt only with regard to opese subjects, put also with regard
L BHEHE LR RO NS R e ESERerE b fo
consurhietics) ancsating whistireduded tapeansiinkptipessmbénedicion, \#&e is
2005&1 1979 PgTPL 005/0804114%. QTQ sm%c%ordin %oeeclifuréh r.ggﬁege d
gf(fﬂleeprgsne}% mvention. there Cprbw e a'method's r]eatinwglg conadition
iry vatliciniscire dof dhecorigern ptiberdpdeinalicialfestivic humeffadidb By agonist
inistering to a subject in need thereof a therapeutically effective
g?n%ﬁ%t%%ﬁlhi agonist, as described herein. 5 Reducing the fat
consuriiption of dbsubrbodandserforthbergiilizthe b treeming tepneltionslly be
a3ReRIAeAMIDMSIARANS AR FDUS ALABIANGE 0 YRR GErive

aspect of the present invention, there is provided a method of treating a

eeriiths meE sHlarbheremditivrhsbmiE@&angement in

According to a preferred embodiment of the present invention, the additional
active ingredient can be, for example, a weight control agent. Any of the presently
known and approved weight control agents or related substances can be used
according to this embodiment. Hence, representative examples of such active
ingredients include, for example, lipase inhibitors. A non-limiting example of a lipase
inhibitor suitable for co-administration with the H; agonist of the present invention is -
orbital, which acts by binding fo gastrointestinal lipases in the lumen of the gut,
preventing hydrolysis of dietary fat into absorbable free fatty acids and
monoacylglycerols. Orlistat is currently the only FDA-approved medication for
obesity that reduces nutrient absorption.

Additional examples of such active ingredients include selective serotonine
reuptake inhibitors (SSRIs). A non-limiting example of an SSRI suitable for co-
administration with the H; agonist of the present invention is Sibrutamine, an

inhibitor of both norepinephrine reuptake and serotonin reuptake that also weakly
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a human subject, which is effected by administering to the subject a
therapeutically to effective amount of the H1 agonist described herein.
Such conditions are typically associated with metabolic derangement and
Yra0pHRIcklarly with adverse imbalance of metabolites sudif-a4kgigl/00440
cholesterol, HDL- cholesterol, LDL-cholesterol, triglyderides and the like
and include, for example, dyslipidemiga, such as hypercholesterolemia or
lingieadiie/ gRIRIES At ASErS L URRPIRIR AIGIBRRISI uad weight
including lipoprotein overproduction or deficiency. These ISOrders may

Parieitres e oy wiekieriviint thductioruitietotal cholesterol, low-density
lipoproieianibf) eroFandAriaieRI AR LORGRIUANIARG AR Rtamines,

% crease in the_high-density lipoprotein (HDL) cholesterol concentration

PR o Al 9E RS St R s itteA VB & dipTiss dirarepsTie Do A

~ hipdinifiiga-canpiéion i whithaniexcessnt fals o dpidaisfadndimtiae 1,

Eli)lgoldt(c)) utéirect. {—lgee%lhole erolemia is a condition in which high levels
St ChoIRS TSI BRI 5 & TSBY B a subject. A direct connection has
been shdditiohaitweenpbter of anckneryddisgasti-and bty HipiteRoia. receptor
ipidemiqs may be.genetic in origin, or may,be due to dietary factors

R o R RTele DL P ety laRri bl o
catshigisisiortaioonth) dredflig agomifinolldingrsteeatditvanionds, Rinretidant, a
RERBIORARIS SYERSRRLNG ndAMIOdRIans, o planzaping ich i
Dy_sli[t:)gildemiasp ?nay a‘%o be asggg;ﬁaqg w(l%g%i)l/l o%f}?eoi%?sr%l%] dq”la%‘gtgshmh 18
semeddoripaliontiiaryisgstruction, nephritic syndrome 30 and chronic

renal iR o Vel I R 08 S5 H GO D PRERIAIER: TERING PP

erythematosis, and lymphomas. The most commonly used option

prssRslEgiiudem areatiensiplaedbariteienpratagicaMBosis a sleep
dadutiase inbikiinrs touahias \WRRRAE0 RN AT A AQ0RA0RA40RL and
tatins), hile acid sequestrants, cholesterol absorption inhibitors, nicotinic

g%?ﬂ“ﬁd%@ﬁ%?%@ﬁ’?ﬁ%@“ﬁ%?&ﬁ%‘&brol level, as well as other
manifRsiatentatidystipigemias capntause the fermatian a7dmusculoskeletal
(ﬁggr erglalgc% ef, p\'??i uo%td%on%%ai%?o;}rj tgl?ti?ﬁﬁg%srhzll?oa}'gin%égts, including non-
steroidal anti-inflammatory drugs, muscle relaxants, anti-gout agents (such as
allopurinol, colchicine, and uricosuric drugs), immunosuppressants (such as
glucocorticoids, gold, and cytotoxic agents) and drugs affecting bone mineralization
(e.g., diphosphonates, calcitonin, estrogen analogs).

Representative examples of non-steroidal anti-inflammatory drugs include,
without limitation, piroxicam, isoxicam, temoxicam, sudoxicam, and CP-14,304;
salicylates, such as aspirin, disalcid, benorylate, trilisate, safapryn, solprin, diflunisal,
and fendosal; acetic acid derivatives, such as diclofenac, fenclofenac, indomethacin,
sulindac, tolmetin, isoxepac, furofenac, tiopinac, zidometacin, acematacin, fentiazac,
zomepirac, clindanac, oxepinac, felbinac, and ketorolac; fenamates, such as
mefenamic, meclofenamie, flufenamic, niftumic, and tolfenamic acids; propionic acid
derivatives, such as ibuprofen, naproxen, benoxaprofen, flurbiprofen, ketoprofen,
fenoprofen, fenbufen, indopropfen, pirprofen, carprofen, oxaprozin, pranoprofen,
miroprofen, tiqxaprofen, suprofen, alminoprofen, and tiaprofenic; pyrazoles, such as

phenylbutazone, oxyphenbutazone, feprazone, azapropazone, and trimethazone.
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5 plaque ruptures and blockages in the arteries, which increase the risk

for heart attack, stroke, circulation problems, and death. Patients suffering
from metabolic derangement that is manifested by dyslipidemia are
ergdevadtypically instructed to follow a low fat diet as a firstRABAIHS000440
before being prescribed drugs which affect cholesterol metabolism.
However, patient compliance with thgge instructions is 10 generally not
nigh, ad CHIERY SIS AL POARIRRIR AR BLBEIRG PALEE Bithout
adhere 0 such adiat. There ore, the Hi agonist of the present invention, in

rigliielig. thesidesiracida pishens thydormsuiieratshnsnpslbiphcitiams ¢pbe-
mRiRRiRaiwiatdie! Henceracadingimatil @&%ﬂﬁﬂﬁ%}fﬁ%n&tﬁs,

presént invention, there is provided a method of reducing_tota sterol
|elgbpiirel hurfAlsufesenidhicissoEwalBe byearirnEisriigFaBethacetate,

hiscmatossarentioalivplfectinmmment afdhedd] agmnissdasssibadierate,
herein. Total cholesterol consists of HDL cholesterol and LDL cholester

ey 1 GBI HB BB mBRIYERE o SumgBEtPae Bivafaie,

" drelasteset tendsotpdearnflichnlestésol aneyrfiem thetdsesies afidobackione,

the liver, where it is passed from the 20 body. Jt is glsp.believed that HDL
AP E U RIERS RO TR e e A o e toome
slowittg thedatctigonAn ntredse ncHihretholedtery| isitheriafdoee acetonide,
considered beneficial. In gontrast, LDL, cholesterol is copsidered to
ROl iing sttt ARIREHERCS THANIESR: * Bt
RieducimgloiB] - Tublestaisins, bdlfbreshro b&iretpionsibirdomadoningetnide,
SIRARAHID IO AABHRD CHRIEAIRKLBIRHER MG A RE Al ers
reducing existing cholesterol plagues on the artery walls; widening

reblrsopseisineve Shivavedmineth ecelfiturdasp iR steicisRlae stifitnsisone,
iniRisaplod clokfrimatian; decigasitadhe righabheaiighiacks mptolone,

decreas]n?ﬂpthe risk of strokes. Thus, according to still another aspect of
tHansedRisptontye MYSFLPibiRons 36pHeHddaHasRtiseRcof FEdRRS Al propionate,
gy repsindieorraieii-anaiarierobanthiieiearing highhdensty lingsdataine,
cholesterol levels in a human subject, which is effected by WO

RSP FEPERAPSHSIOBHRLDC 2R ARTRUEHAY RS subject a
theraperigalbariiectivanyne witgtdberdlitegatisient of cardiovascular disorder

include, without limitation, alpha-adrenergic blocking drugs (such as doxazocin,
prazocin or terazosin), angiotensin-converting enzyme inhibitors (such as captopril,
enalapril, or lisinopril); antiarthythmic drugs (such as amiodarone); anticoagulants,
antiplatelets or thrombolytics (such as aspirin); beta-adrenergic blocking drugs {such
as acebutolol, atenolol, metoprolol, nadolol, pindolol or propanolol); calcium channel
blockers (such as diltiazem, nicardipine, verapamil or nimopidipine); centrally acting
drugs (such as clonidine, guanfacine or methyldopa); digitalis drugs (such as digoxin);
diuretics (sﬁch as chlorthalidone); nitrates (such as nitroglycerin); peripheral
adrenergic antagonists (such as reserpine); and vasodilators (such as hydralazine).
Representative examples of agents for the treatment of sleep disorders include,
without limitation, hypnotic medications, such as benzodiazepines (including
flurazepam, estazolam, temazepam and tiriazolam); zaleplon and zolpidem;
eszopiclone; anotidepressants, such as trazodone, antihistamines (such as

diphenhydramine products).



10

15

20

25

30

described herein. Triglycerides are common types of fats (lipids) that are
essential for good health when present in normal amounts. They account
for about 95 percent of the 5 body's fatty tissue. Triglycerides are both
PSRt B8d and manufactured by the body. Abnormally hR§F/IL2065/000440
triglyceride levels are associated with a number of diseases and

conditions, such as cirrhosis, underactive thyroid, poorly controlled

diabetes, and panereatitis. High triglyceride Jevels are alsq gssociat

with kr?g & reﬁ%’&%?o% 1or lﬁseg’r% géé}/gssg?rs&é gjgalovsrfﬁvogls%ba?)ﬁ%L%%ude’
chithesteiotitiigh, levelSofluih Golesteridbriorandiloe glipiddg ghérdds and

J %@'ﬁ?g%ﬁ@t&%% (8 sggﬁ%ﬁclsgggiﬁicié%}_ éﬁﬁﬁ&ging %@%@@@M as
pect of the présent invention, theré is provided a metho reducing
trighfourine ketidhioldmedion: datibas vanishi s eRe Segiitimprel Ainicaliivg 1e):

tQﬁd%wf%%@gmsdﬁ@a%u@ﬁﬁ%%&%sam%m HoRapISisdgscribed

herein. 15 In"any of the methods described herein, the H1 agonist may

optionalipEmidnsisxeniestefegraiwitn Dembrapaicafifuieidama include
meue efvan-additionakaciveigenhitalinayaioeithe Gondiian Hbigtion

treated. According to a preferred embodiment of the present invention, tPe

Aabibbrr delrterphiasiatiBubigreRisnipts 3 angectatrargee
Any of fIp1presenthindf Jeanpiand (@picyed weiphicantelgagenteffectively

related stances can be_used.acgcording to this emphodiment. Hence

r ?%’&eié%f&%&(ﬁ?ﬁ??&?ﬁs%&H@r{’ﬁt}é’gin Tediehts incziﬂr , 8?6535%1&%, of
liplasestafibpiotihicAcnamdi tittegsiexahplaiact pdSDlinthbltoteselifabienton the
co-administration with the Hi.agonist of the. present,i ion i i
jitedbheAp R e e S B T S
phavonatinghyiraysisoldietsntifaPistesabiscrishble fastetatty acids and

monoacyglyierols. AURELIP RULBI IARY Y SRAaRRIYEA R SRHONS,

for obesity that reduces nutrient absorption. ‘Additional examples of such

aandy daling rediferriviriell decstienstivé degoroalay recppfakesiisnbisiy that play
(BRRB Al mﬁ@&ﬁ?ﬁ@%@ RLARESR| SiBRe I GRipBated in obesity-

administration with the HI agonist of the present invention is Sibrutamine,
afPimpb st HeWisTereD m@% Wn@?@ﬁﬂt‘é%@ﬁ*n drspiBraniiTathrand tEnary

alsRMyealbise. Fibrates are generally effective in lowering elevated plasma

triglycerides and cholesterol and act as PPAR agonists. The most pronounced effect
of fibrates includes a decrease in plasma ftriglyceride-rich lipoproteins (TRLs). Levels
of LDL cholesterol (LDL~-C) generally decrease in individuals with elevated baseline
plasma concentrations, and HDL cholesterol (HDL-C) levels are usually increased
when baseline plasma concentrations are low. Non-limiting examples of commonly
prescribed fibrates include bezafibrate, gemfibrozil and fenofibrate.

Represeﬁtative examples of cholesterol absorption inhibitors include
czetimibe. Ezetimibe is the first of a new class of cholesterol absorption inhibitors
that potently and selectively inhibits .dietary and biliary cholestero! absorption at the
bmﬁsh border of the intestinal epithelium, without affecting the absorption of
triglyceride or fat-soluble vitamins. Ezetimibe thus reduces overall cholesterol
delivery to the liver, secondarily inducing increased expression of LDL receptors,

resulting in an increased removal of LDL-C from the plasma.
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WO 2005/101979 PCTI11,2005/000440 33 inhibits dopamine reuptake,
which is approved by the FDA for weight loss and weight maintenance in
conjunction with a reduction diet. Additional examples of such active
wgredigmsrMclude amphetamines, although the administratRETtHSNE@8PG0440
might be restricted to a limited time period. A 5 non-limiting example of an
amphetamine suitable for co-adminisfgation with the HI agonist of the

presengqnyention is Fentermine. Additiong! e les of spc ive -
ingredigig%)\sfglsrg% ?J%I %%cs:% %‘Bﬁ} g?%j?eéiséop#?)er aaﬁfa%%%@ RI%S#F’}YQ%F#% Tmm’: e
Exetaip | ECEYIR - andabiteoid whigptolantagaivs relsitabiaifapgenesis, by reducing

eRsRdmRipistEation with fhe b GageRisLefIhe. é?%%ﬁt&%"%%gﬁ% igvan, and thus

Rimonabant, a 10 recently developed drug that is currently undergoing
edueing) foamscall iormptiots aethiniiGeting stesp sholesternlinheorplionnatihelynost

fheaddiionabAcl Ya RUEOETRMBB AR AgeREfonIhe treatment of a

musculoskeletal disorder, a cardiovascular disorder, a dermatological
disord&?@’%‘éﬁ‘ﬁis@?&@??lﬁsmgfaﬁgﬁ@miti%ﬁwgﬁﬁmemﬁﬂ’@l uéhfgde
byiesabolbsirepiapiish aBthokb dipaintiads diahsianerAaele Sy aa®Prenoid
conditior{‘i Representative examples of agents for the treatment of

TSRS T R ST ChYeRs SRt iR At rshokfe ip the
agehtsisin€ kidiegeron- Iatatnidad, abtunda pematonf dites; spudele elasarsd.
nii-gout agents (such as allgpurinol, colchicing, and uricqsuric drugs), .
T AR SN BT S SR R T e b
agé sl stmbhithdigsiaffecshgib bnman itewmtizatitnthéeypatdipbasehonidéastn the
itQRin..este Repr tative examples.of non-stergida
D e D A S e
iehibiienn egid oxioapry gend<€ Frad), 30uhassllioplate 95 scluk catsmd phivyynthesis
¢igalgigd benorylate, trilisate, safapryn, soiprin, diflunisal, 25 and fendosal;

acetic acid derivatives, such as diclofenac, fenclofenac, indomethacin,

suIindéﬂi,%iﬁ%%ﬂﬁi,dié‘b?(@ﬁﬁ&’}lf@l%’l’éﬁﬁé,l‘ﬁ(ﬁ?}iﬁgé?]z?&@}‘?ﬁﬁﬁdirﬁ%@hﬁ?amh
PRlifEAGe I QMARIRGIFINHRANRE HXERINAGH AP IRAAs 2NH B IBEIRACE types of
fenamates, such as mefenamic, meclofenamic, flufenamic, niflumic, and

aRehRfni ecg&idigg%ﬁzom%?d release, timed release, and extended release.

Nicotinie acid or niacin, the water-soluble B vitamin, improves all lipoproteins when
given in doses well above the vitamin requiremept.

Additional active agents that can be utilized according to this embodiment of
the present invention include, for example, analgesics, growth factors and toxins.

Non-limiting examples of analgesics (pain relievers) include aspirin and other
salicylates (such as choline or magnesium salicylate), ibuprofen, ketopfofen,
naproxen sodium, and acetaminophen.

Growth factors are hormones which have numerous functions, including
regulation of adhesion molecule production, altering cellular proliferation, increasing
vascularization, enhancing collagen synthesis, regulating bone metabolism and
altering migration of cells into given area. Non-limiting examples of growth factors
include insulin-like growth factor-1 (IGF-1), transforming grmﬁh factor-f (TGF-B),
a bone morphogenic protein (BMP) and the like.

Non-limiting examples of toxins include the cholera toxin, which also serves as

an adjuvant.
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derivatives, such as ibuprofen, naproxen, benoxaprofen, flurbiprofen,
ketoprofen, 30 fenoprofen, fenbufen, indopropfen, pirprofen, carprofen,
oxaprozin, pranoprofen, miroprofen, tioxaprofen, suprofen, alminoprofen,
A Haprotetic; pyrazoles, such as phenylbutazone, oxyphehGUis204500440
feprazone, azapropazone, and trimethazone. WO 2005/101979
PCTIIL2005/000440 34 Non-limiting gxamples of steroidal

ot SRR, O RS A U SPTIGBREIOS Sl

hydrocortisone, roxyltriamcinolone, alpha- m examethasone

o@@&fﬁfetﬁ%%enrﬁﬁ@stpmf@ﬂb@depﬁ@ﬂaagoﬁeddmfpwﬂatefgmﬂobemgopf a
dﬁl‘ BFRiRGES0 IR SRSy TIRIDASANE S UERSISRSICIOND ACS S Rlition
ex

amethasone,, dichlorisone, diflorasone diacetate, diflucortolone

VvidhsiEh aepnit AopbREaRgEHsAIS Mecsriahln icriat st gRopRtionally further
fl@ﬂﬁ@tﬁk’é&&[&&a@ wislateonfpénsinoleneias glanitemdine e Ran desflucordi ¥ uents,

but Iesters fl cortol ne, flupregnidene (fluprednylidene) acetate,
ARG Afse? &Bfisone acetate, hydrocortisone

butyraté‘ I:mpﬁh;dp&sed rai i(hh}ﬂﬁcé[iﬁmbﬂmipﬁﬁtﬁﬁeiﬁ) nidacilitiroitisenietration of
corto oxone fuc (g%n ide, u ocortis gne difl c{) e diacetate,
15t degen

oA RS BT SRS S BN R A rinion Gerin.

aiwmmd&mg)edr?bmcammwemamﬂmm‘ldﬁ‘ et apnatha sorveraiod they be
!ﬁ[@&ﬁ Ioro redni sone aceta
ocortel@r%ée??f ?c?r?g one, ( ci%%nsongtﬁ urbre%lhaf(eHff"anforc%ﬁ|8ﬂvemmmI

fipsdide dﬂ@@lmmm@mﬁerolémeel@ﬂapgednmimg, emulsifying,

%@9&{&{&@@nﬂ%ﬁﬁ'go%{)m&@q;}gcgyggpentylproplonate

hydrocortamate, meprednisone, paramethasone, prednisolone,

prednisSid TheERAsRinel SABIE i dIRatEr Heahasideioheh A dwifisnek oils,
themmaffepse septalbIaRXAMmRIAS E&Q@l@t&f%@ﬁ@tf&%@@?@h% as peanut oil,

cardiovascular disorder include, without limitation, alpha-adrenergic

oTBwRTARY A g e] il atesmseot and bl WalRrds fopreferans) cartier when the
aIgilansificab iierpog Rz YinednMbilasd (shehvasaaigoREliRN sbaRln o and

li I) tiarrhyt drugs (sych as amjod rone) anticoagulants,
A AT BTG i S, B aUReb g Bgrer

deagis gt foammerbldedditiatanolol, metoprolol, nadolol, pindolol or
propan% lt; i:alu mchannah blockerss(suciluad%dlltl zem, nicardipine,

veraparn or nln]ljoplg]plne centxa'ﬁ)y actln Out limitation, - calcium
carbonate, calcium phosphate, various sugars and types of starch, cellulose

derivatives, gelatin, vegetable oils, polyethylene glycols, sodium stearate, glycerol
monostearate, talc, sodium chloride, glycerol, propylene, glycol, water, ethanol and
the like. The composition, if desired, can also contain minor amounts of wetting or
emulsifying agents, or pH buffering agents. These compositions can take the form of
solutions, ‘suspensions, emulsion, tablets, pills, capsules, powders, sustained-release
formulations and the like. .

Further techniques. for formulation and administration of active ingredients
may be found in “Remington’s Pharmaceutical Sciences,” Mack Publishing Co.,
Easton, PA, latest edition, which is incorporated herein by reference as if fully set
forth herein.

The pharmaceutical compositions herein described may also comprise suitable

solid or gel phase carriers or excipients. Examples of such carriers or excipients
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25 drugs (such as clonidine, guanfacine or methyldopa); digitalis drugs
(such as digoxin); diuretics (such as chlorthalidone); nitrates (such as
nitroglycerin); peripheral adrenergic antagonists (such as reserpine); and
wEgadiEer8such as hydralazine). Representative exampleS 6T apeateog#40
the treatment of sleep disorders include, without limitation, hypnotic
medications, such as benzodiazepingg (including 30 flurazepam,

gstazRlanm 1ama d.tri ; . olpidem;__ .
eszopic’:él)((g)%ﬁe; anti%j%%ﬂrggsd?agﬁtcgl %ﬁ%h%g}sb ?ﬁ%%ﬂéggﬁ%%ﬁﬁl Eﬁ?ﬁ‘é%“{’éﬁ hEs>

diprrhyalaiats dprmiiie gldr 200 Brlongro P RapobyboesmBods
Represaniath@rramplasRfirasms 85 thadreaimes w&déﬂéﬁis@ﬁ@ He8on

ithout limitation, a sulfonylurea (such as chlorpropamide, glipizide,

R Do AR IR e e OB Rt IR IR B S8 SB iPHel elsw maccutically
nateglibldehracpiguaiesifgushipkntoeiouminladliazpidinedione deuebing
as rosiglitazone, troglitazone or pio Iitazone(g, 5 and an alfj[r)]ha-glucosidase
R R Hib Sl P THEHERS PR i RioRshth PR
dfrage fitsrotie trteddpeanio hhyslinidenna el stibiatasdsti G-CoA
reduct inhipitors,.bile acid uestrants, chalestero| absorptjon
nhibit o %%’s‘%serof%igééntﬁs%%s?g%h‘f%ﬂo%%‘?ﬂ“%%tiﬁ%@i%ﬁ% AT Ve gs
mm@-wesedﬁ otzailohibitorsdstating) aragnedhimovimeitugsdliain
slissiéely Ledes LRLehalgslstal ivels by holing the eneyme that,
regulates’the rate of cholesterol production and’increasing clearance
&ﬁazms—érﬁ)@M%mém$@'b|wmwe%maé§apﬂatm Martin.,
SRMRED GRS RANMRIER G BRMSIAHOSINEIAS  SNMASIAI compound,

Fluyastatin, Lovastatin, Pravastatin and Simvastatin. Proliferative
Retieatly R evEbts: fasp Atrgetiss iél s s Rsownows tbeards: soBwiefrde

acidaslinHpeh PR RRAISRLIRE RHEISARISREPIAE FHRAHABIYA PR suitable
|ﬁ)11p ggﬁ%tf{e(r)l s in lipid and glucose metabolism, and have been implicated

8 H@¥tic diseases such as hyperlipidemia, insulin
resistafee pan ddaiananyion) tery sifeaseuEdNalesAreOenaalaestie vy

in | weglingt%e\écteg %[las 2 trig‘%{ eﬂgégd c,hole_sterol and act as
ﬁ%oqg"agomsts. e m%régﬁ%ﬁodﬁé PobcakYieteRtahlguesass well
decrensethe plasifiactrigiydesdedith tip oproteing6IRAS) of @velsvention to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries,
suspensions, and the like, for oral ingestion by a patient. Pharmacological
preparations for oral use can be made using a solid excipient, optionally grinding the
resulting mixture, and processing the mixture of granules, after adding suitable
auxiliaries if desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol;
cellulose. preparations such as, for example, maize starch, wheat starch, rice starch,
potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-
cellulose, sodium carbomethyleellulose; and/or physiologically acceptable polymers
such as polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added,
such as cross-linked polyviny! pyrrolidone, agar, or alginic acid or a salt thereof such
as sodium alginate,

Dragee cores are provided with suitable coatings. For this purpose,

concentrated sugar solutions may be used which may optionally contain gum arabic,
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of LDL cholesterol (LDL-C) generally decrease in individuals with elevated
baseline plasma concentrations, and HDL cholesterol (HDL-C) levels are
usually increased when baseline plasma concentrations are low.
Men{ighiting7examples of commonly prescribed fibrates inclUdE/11.2005/000440
bezafibrate, gemfibrozil and fenofibrate. 25 Representative examples of
cholesterol absorption inhibitors inclgsgde ezetimibe. Ezetimibe is the first

of a new class of cholesterol absorption inhihitgrs that potently.and . .
o RO IR BBy GHEP BRI e LSRN o STl HAE it
lheqder efithrdptestinaiepithetianic witheutsatfectibgihenttinarptiDpesfuffs or
triglyceride or. fat-solyble vitamins. Ezetimibe thus reduces.overall..
RRBTE A HENIE, o o TU o dmes A KT ion or to
expressiondiiffitBr cenbptaisnseSutingiipadimtdassd removal of LDL-C
from the plasna, WO 00NHLE7 ARG (120080004401 36, ChpleSfesel

absorption may also ected by Cholesteryl Ester Transfer Protein
(QETRY mhiloitof gelvbiieiaplaglh aa djoft.roralpd atresder messis, ofy selaieinpd 2
gﬁ@ﬁ%} YLRES! pesHmulRioRwthinnactaRiadss.ARdheBHAlRIWaltive

and thus’ reducingfoam cell formation and affecting the cholesterol :
Higseshstbn i Hdmsares Wsnidipg PresERtjARISHNDEESD Fiibidy arches,

AYEIRiRe sRENICaRtBl YRsxamples@fab dlrs e hiasynibasisdphiblio it
include squalene inhibitors (such as monooxygenase and synthase).. .
R die AisopRrEIteSb S Sived, P&||§P§ﬁ°ﬁﬂii§fit81b%%%?§r8‘fé%?’

imaD Rteupedale mptabplianinthe Bynibesityehehalesiglisin Mumadsion,
R T
distriey tedtapdiduittrlyokhtrman fisdnadswitiodhe greatest concentration
T T T L
ofielgsicrobbinsynthesimeinhibjters, 23dNivotmivitcid @@mmm qgmshhta
e oM o, ity Pl LB, el for
thngdeimah ddinrat eteadmitrizdreleds canivgsestah ds dveisadiguid alcohols,
liquid glycols, liquid polyalkylene glycols, liquid esters, liquid amides, liquid protein
hydrolysates, liquid alkylated protein hydrolysates, liquid lanolin, lanolin derivatives,
olycerin, mineral oil, silicone, petroleum jelly, lanolin, fatty acids, vegetable oils,
parabens, waxes, and like materials commonly employed in topical compositions.
Various additives, known to those skilled in the art, may be included in the
transdermal formulations of the invention. For example, solvents may be used to
solubilize certain active ingredients substances. Other optional additives include skin
permeation enbancers, opacifiers, anti-oxidants, gelling agents, thickening agents,
stabilizers, and the like.

For buccal administration, the compositions may take the form of tablets or
lozenges formulated in conventional manner.

For administration by inhalation, the active ingredients for use according to the
present invention are conveniently delivered in the form of an aerosol spray
presentation from a pressurized pack or a nebulizer with the use of a suitable

propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,  dichloro-



10

15

20

25

36

Nicotinic acid or niacin, the water-soluble B vitamin, improves all
lipoproteins when given in doses well above the vitamin requiremen_t. 20
Additional active agents that can be utilized according to this embodiment
oY RpeofreEBMt invention include, for example, analgesics, grewilifaeitipgo440
and toxins. Non-limiting examples of analgesics (pain relievers) include

aspirin and other salicylates (such as48holine or magnesium salicylate),

i etoprofen, naproxen sodium, and acetaminophen. 25 Groywth
f%%ﬁ)@%%gﬁ%ﬁﬁ%rn%%bv%ico l(g%ieﬁﬁurﬁecragﬁso %Efﬁ?ﬁéﬁﬁglﬁﬁﬁ’ﬁ’l’ e dosage
regtimap hofletdhesioh m pletidag rodieticn delieting wetiay @ﬁ@m@rmgmes
[ i larizagi cing.collagen synthesis, requlati n
e R L YRS B G tote
SREkHpIEs pingrslonielrheinglivadigrsdisntinedgowitatiagtowde(I Bsljuch as
transiopnipggrowth factor-D (TGF-(3), 30 a bone morphogenic protein
(BMP) and the like. Non-limiting examples of toxins include the cholera

toxin, Wifitrrelies deprliens deseiidaprrolnomRo0by romiated for parenteral
RETs20064.000446) 341 harutilized Beashef theuisthodsanbations for

aspects described above, the Hi agonist of the present invention ]

CRHENH T P BRESRRY 8P BRI A i SR ATl
Eheiphamatiutpabosippesitisfie® ppsiststiteadditign ﬁ&]}%ﬁﬁ&%@%ﬁﬁ%e
a pharmaceutically acceptable catrier, and may optionally further .
RS SOl QL SBAE 1& QI R BN sgailamey contan

Stabvitiloéos siforensschecipipatdingstabliriie fayorsigreiadents. The

o et e e oL S U e i e o
@@Qﬁmg&pﬁfbﬁeﬁ@'&e praprstibeing yvaRireschdde ditical Q@Mﬂﬁﬂimfvﬁfr};ﬁi’lnﬁions
e i T T
Sragale: dinrahidesalsnty oe rhiiskssnimclude sptin| el gyvehtrasppisgner oil, or
byanbilizingipraseseas:sSheh Rharaserica sRUIRR AN RS SIRHle IaHidsy,
%;%gpﬁ%g sta?s?ern?ig?isogr?a’y contain substances, which increase the viscosity of the
suspension, such as sodium carboxymethyl cellulose, sorbitol or dextran. Optionally,
the suspension may also contain suitable stabilizers or agents which increase the
solubility of the active ingredients to allow for the preparation of highly concentrated
solutions.

The composition can be formulated as rectal compositions such as
suppositories or retention enemas, using, e.g., conventional suppository bases such as
cocoé butter or other glycerides.

The pharmaceutical compositions herein described may also comprise suitable
solid of gel phase carriers or excipients. Examples of such carriers or excipients
include, but are not limited to, calcium carbopate, calcium phosphate, various sugars,
starches, cellulose derivatives, gelatin and polymers such as polyethylene glycols.

Compositions of the present invention may, if desired, be presented in a pack or
dispenser device, such as an FDA approved kit, which may contain one or more unit
dosage forms containing the active ingredient. The pack may, for example, comprise

metal or plastic foil, such as a blister pack. The pack or dispenser device may be



10

15

20

25

30

including those of petroleum, animal, vegetable or synthetic origin, such

as peanut oil, 15 soybean oil, mineral oil, sesame oil and the like. Water

is a preferred carrier when the pharmaceutical composition is

Adrnistere® intravenously. Saline solutions and aqueous dexfFaEe0e¢t§o440
glycerol solutions can also be employed as liquid carriers, particularly for
injectable solutions. Suitable pharmaceutical excipients include without
limitation, calcium 20 carbonate, calcium ph% hate, varjous sugars and b
AGREBPEd, B, TERARABSR® Ho AT UL aRint e BRTaISE SRRCTSSTy ARy fisebe
glvoaisasedium steanateaghuiasd withnibstearaiidale, sofitimmehdoribie] by a

lycerol, propylene, glycol,.water, ethanol and the like. The compositios
R A5 SR 0% ATRURE BTt G g QR Hlals
agdcisioticpH hifetingcdgppteval e deeegemopsifitsfean ¢ékee ttrrforsitiofs or
Ragiutions, uspensions, e%?'%@%&%& PHIS. Laf %??n%p‘ﬁvedgﬁabeling
sustained-release” formulations and the like. I_":urther echniques for
feppronedidy g admitvietratidPufnddvetisyasitiofey preegrigifoudiagn or of an

oigt fb&@!‘ﬁﬁ&féc e@g ) Io§ﬁ|:ﬁ{§0&§nﬁM‘?ﬁE %quif?[&%gpo’f F@siRRntion,

PA, Iates?edltlon, which is incorporated herein by reference as if fully set

sodortiaibirothieioastispriearedisnts dBrPGAIRIbAR RrenpPade phagrasgptical

A Gompyisasuitableaeid fnael RPARCHRHISHRIR! @MEMMIEN SNk XARBRIE For
of such carriers or excipients WO 2005/101979 PCT/1L20051000440 38
ifenmentfERriadistimhnauiboe AtinAr RlrI SR calcium phosphate,

varioussidisgal stsehesdealtuesasenvativRsngalalintanddaaly iesstiowill

as polyethylene glycols. _Pharmagce ticﬂ?f‘(;om ositions for use i .
R BREARESRE PLLEAR M BT R T B ST o e following
GeappMipRalithamreidiSiftgnded wr vadimifhgrmadéiitaally, baabastablerious
carriers comprising excipients and auxiliaries, which.facilitate processin
STHHETETOE TR ORI T b e Sal R BN M as
aitdnmed cautieakyaiky opetidorialtatiding deperickentalipoppitig ioutes ofeliowing
adminilstration chosen. Formulations for oral delivery can include standard
examples. . .

carriers such as pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium

EXAMPLES
Reference is now made to the following example, which together with the

above descriptions, illustrate the invention in a non limiting fashion.

EXAMPLE 1

The following study was conducted to evaluate the effect of oral
admisnitration of betahistine on food intake:

Twenty obese but otherwise healthy pe.rsons were recruited.  Their
characteristics upon recruitment are shown in Table 1. Exclusion criteria for the study
were age younger than 18, active diseases, medication use, known hypersensitivity or
contra-indication for the use of betahistine.

Each subject was randomly allocated to receive betahistine 16 mg at 10:00 and
16:00 or placebo. Weight, caloric intake {24 hour recall) and appetite during the day
(VAS, Visual Analogue Score) were obtained on day 0, 14 and 28 of the study.

Subjects were instructed to eat according to their appetite without limitations.
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10 saccharine, cellulose,. magnesium carbonate, etc. Examples of
suitable pharmaceutical carriers are described in "Remington's
Pharmaceutical Sciences" by E. W. Martin. Such compositions will
BRI & apeutically effective amount of the compound, FSFERZIBHPGAL40
purified form, together with a suitable amount of carrier so as to provide
the form for proper administration to the patient. The formulation should
be suitgplestbal ferathadmnrd eyl adrainigtiation.£Qr %Wgﬁ}@ésﬁ?tb%ﬁy%%ss
active ingredients can be formulated readily by combining the active
iH)éFé{dients with pharmaceutically acceptable carriers well known in the
art. Such carriers enable the active ingredients of the invention to be
armtated-as-tablets; '“ $y-d capsules, IirJI||idQ1. gnlql SYrups
b - SHYS RALGISESHEEY the like, for oral ingestion by a patient.
Wa&olog!cal preparationy, [N gl [ISe carm be g '%exﬁ%ing a sotid
excipient, optionally grinding the resulting mixture, and processing the
Biure of granules, after addind®%fitable auxiliaries3fdéSired, to¥Btain
taflgla Qigiiragee cores. Suitablesgxgipients are, in pgytigular, filleggsuch
gars, including lactose, sucrose, mannitol, or sorbitol; 25 cellulose
% arations such as, for examﬁl%,lﬁ?aqze starch, wheat'&tarch, ridss
Merehalpitdi-stagedalpelatin, goyssggacanth, methyteelgdase, ng
droxypro ylmetfgl- ellulose, sodium carbomethylcellulose; and/or
D f{%‘%gﬁé%fggﬁﬁo e &ginle polyfErs’ such as polyvinyfydolidoneNBvP).
Kedsiiads d&ﬂf&@ﬁf@éﬁ@%ﬁﬁﬁ&ﬁ%&’@&%a@@e%ﬂ%@ such as cross-Tinked

pohyvdnylpyrrolidone agar_aralginic acid or a salt thereof such 30 as
sodium alginate. Dragee cores are provided with suitable coatings. For
this purssge SPR0GBIRISE-SHERBSAINONS AL YSAdWRIGh/D
g‘)tio ally contain gum arable, WO 2005/101979 PCT%ILZ%IOSIS%%%%@&
(on ﬂ@lﬁ@ﬂ)ﬂ”ﬁ?ﬁ’éﬁdone, carbopol gel, polyethylene glycol, titanium
dioxide, siagssarosalysiansang-syitaa: @fgggyg OV RNRIOLEAME b eatness,
a

mixturesg, Dyestuff ilgments may be added to the tablets or dragee
coating§ ?g%ﬂz?tl?i‘f'cgé?f 175) cepgiedenAay et resmimiihtiod et allow
betite ingredientyl6ses. SRhaumaesatiical €0RAOSHINRSINDIEH BAR BRI was
YRR R RS R ST i

Subject No. 9 (placebo) was excluded for protocol violation.

Subject No. 11 (placebo) dropped out on week 4 due to fiu.
Subject No. 13 (placebo) was lost to follow up.

Subject No. 15 (betahistine) dropped out on week 4 due to flu.
Subject No. 16 (placebo) dropped out on week 3 due to dyspnea.
Subject No. 17 (betahistine) was lost to follow up.

The effect of betahistine treatment on the total caloric intake, and on the
specific consumption of fat, carbohydrates and protein of the participants in this study
was also studied. The obtained data are presented in Figures 4 and 5.

As can be seen in Figure 4, treatment with betahistine was found to reduce
total caloric intake as compared to the placebo. The caloric intake decreased to 80
percents of the pre-treatment level at day 14 of treatment, and to 68 percents at day 28.

No decrease was seen with the subjects receiving placebo.
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capsules made of gelatin as well as soft, sealed capsules made of gelatin
and a plasticizer, such as glycerol or sorbitol. The push-fit capsules may
contain the active ingredients in admixture with filler such as lactose,

B EBER%s starches, lubricants such as talc or magnesRffA/Biddften440
and, optionally, stabilizers. In soft to capsules, the active ingredients may
be dissolved or suspended in suitablgdiquids, such as fatty oils, liquid

paraffing Otliguig polyeth ﬁ%ﬂfe Ay Galge! Bxﬂg djt i&ﬂallsf@ml&%gs iy %Xrgghydxate

added. All formulations for oral administration should be iIn dosages

SoRsHtorpecsred avithorislisinstiptnenioé. Yorinamnstipreein consumption
SR ikidDy HYevg QRIPESHAO R RR IO MIBLad R AR MLl Rl R.00 At

cream, an ointment, a paste, a Ioti?n, a milk, a suspension, an aerosol, a
PSP 963577 o4 Be AEPR ISR Sa i eRLPr el A g B erIRtien br afhibidiGriad
for Y asxpdeinaft.delivery can typically include carriers such as water, liquid

e e

ligtsick | andifiyd anokinmigtioratifes, Bohglycertjesnineratetosiliedagnistration of

1m jelly, langlin, fatt ids, vegetable oils, .parabens, waxes, and
e e b TG B bR Flihan
adblierict knlown tosttiodensidtiddi teduingnthy Wesirclufledtinthe subject to
tanshssmal formulations of the invention. For example, solvents may be
used to_solubilize certain active ingredients substances. Other optional

additivd$ereiifege oidetabi agndmivirtesioarceraciabhclings wati-okidamded.
aglingsagents. hickeaing 3gsptse. SERlliZRiS o204 taeslikR Ko WEGRlatment

administration, the compositions may take the form of tablets or lozenges

B dmere dive hirgr g thiesluds pstindnistramsbipmieatatio pngrat of

asibvie tngesbiersgiarpise according to the 30 present invention are
converﬂi%n%y eliv r%d in_the form of an aerosol spray presentation from a
pressuriZ& A S TR R Hedistae 48 Rat gL Brdiration for
cvelybredithseraemethane, trichlorofluoromethane, dichloro WO
2005/101979 PCT/1L2005/000440 40 tetrafluoroethane or carbon
dioxide. In the case of a pressurized aerosol, the dosage

FXAMPLE 2

In a further study, a healthy, overweight woman was treated twice daily with
betahistine 16 mg for a month without any dictary changes. The level of certain
metabolites of the woman, as observed in blood tests, was measured before and after

the betahistine treatment and are presented in Table 2 below.
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unit may be determined by providing a valve to deliver a metered amount.
Capsules and cartridges of, e.g., gelatin for use in an inhaler or insufflator
may be formulated containing a powder mix of the active ingredient and a
SHRBle/PaBer base such as 5 lactose or starch. The activePiFijredigiiiso440
described herein may be formulated for parenteral administration, e.g., by
bolus injection or continuous infusionformulations for injection may be
presented in unit dosage form, e.gT‘ji%l@@poules or in multidose

containers with optionally, an added preservative. The compagsitions may

be to sugpensions, solutions or gRguigions ipilyPr aquegus.yehicles, and

0 aen uch-asisuspending,-stabilizing gnd/or

DU S

dispersin tshoRkRFadaceuticed’zompositians fo" parentgral
administfation-inetude-agtreous-sotutionsrof-the-actiyepreparation; in

water-solubl&Xbreholastditibnally, séépengionsSdf thi activd¥gredients
may be prepared as appropri{ate oily injection sSuspensions. litable
lipophilid soldehebsiesisktties inclute fatty oil$éuch jas sebdithe oil, or
synthetid fatt)%ac'ds esters such ag ethylioleate, triglycerides, or
liposomas. Aqalg lfgnlne%ction sus%gensions ma¥y contain subiStances,
which in :reaﬁﬁlétbeféﬁqggity Jf thq9§usp(3nsi%@2§uch as ;Qg,gum .
carboxymethyl cellulose, sorbital or dextian. Optionally, the suspénsion
may also contain suitable stabilizers or agents which increase the 20

solubifity fihg eebieingiadignisiRRiay dotileenaialianotbighl¥udied,

concentrated solutions. The composition can be formulated as rectal .
dBriptlinbolesteieh aeelseinlbs sitbinst derersstion Brivrraeseridyigedgerease in
GhEeRI QiTal BUPERES Iéyobaﬁ@s&ﬁm&aﬁeqﬁca@ b@&é@g@r}gﬁlﬁlﬁmﬁwﬂﬂe%e
5 The pharmaceutical compositions herein described may. also comprise
YEADE SRS ARSE bhm oo e ESAATHIER s SRR very
chighelss dr extipieiis daatlided blwitate nofjdeniketriceddlel it earkgiaiehown

SRISmEesR A eos SUBT S iarPen cell oS devaes, e

n and polymerssuch as p ﬁ?élne glycors. Compo
phesenbinirendighinieycibc asifisdidsenpneSentd) imdicgack that Botdispi@ades a
device, sHeh as A oved kit, whic contain one or more unit
dgsagg forms cﬁ%ﬁéﬁ%ﬁﬁ%{%%\%%%%%gﬁ@%ﬁe pack may, for
example, comprise

It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in
combination in a single embodiment. Conversely, various features of the invention,
which are, for brevity, described in the context of a single embodiment, may also be

provided separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such alternatives, modifications and variations that fall within the spirit and broad

scope of the appended claims,



metal or plastic foil, such as a blister pack. The pack or dispenser device
may be WO 2005/101979 PCT/W2005/000440 41 accompanied by
instructions for administration. The pack or dispenser may also be
Xeeampamit® by a notice associated with the container in a fE#H/L2005/600440
prescribed by a governmental agency regulating the manufacture, use or
sale of pharmaceuticals, which noticgis reflective of approval by the
ager_lcyA(i)lf %ﬁﬁ{%rﬁf rﬁﬂ%ﬁg @RPEAP&E ﬂi@a%%ﬁeﬁfiggéﬁ%% specifjcation
administration. Such notice, for example, may be of labeling appr vecf by
e hersindaeananeia ingheHenbisisabiv refeiepee defipbis sraaibeatpofiaihe same
BRRIAVRAPEAAUI N3G GRRIEANHOBHSRNBPHaleg: e lA8R Vst QptbRically

invention, and optionally other active ingredjents, formulated in a . L.
esﬁnwéfrﬂfalﬂwm%afreea?ﬂaomﬁf) FEeIbApIEERS; JhpdditiAapitation
@Bﬂ?&ﬁﬂﬂ&@tﬁ&ﬂ@@@lﬁﬁ d?éfhgréﬁb@ﬁﬂ figs a;gj;u%amemeénf a&ilaei@ai@%md asl an
cqndlition, as is detajled herein. Additional objects, advantages, and nove

R R L SR EEE TG AL SeEA B e R T DA iy
skilled in the art upon examination of the following examples, which are

not intended to be limiting. Additionally, each of the various embodiments
and aspects of the present invention as delineated hereinabove and as 15
claimed in the claims section below finds experimental support in the
following examples. EXAMPLES Reference is now made to the following
example, which together with the 20 above descriptions, illustrate the
invention in a non limiting fashion. EXAMPLE 1 The following study was
conducted to evaluate the effect of oral admisnitration of betahistine on
food intake: 25 Twenty obese but otherwise healthy persons were

recruited. Their characteristics upon recruitment are shown in Table 1.
Exclusion criteria for the study were age younger than 18, active

diseases, medication use, known hypersensitivity or contra-indication for
the use of betahistine. Each subject was randomly allocated to receive
betahistine 16 mg at 10:00 and
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i3

20

25

30

30 16:00 or placebo. Weight, caloric intake (24 hour recall) and appetite
during the day (VAS, Visual Analogue Score) were obtained on day 0, 14
and 28 of the study. Subjects were instructed to eat according to their
App et iatidut limitations. WO 2005/101979 PCTIIL2005/0G0AA0.2¢12/005440
Statistical significance was assessed with t-test. BMI stands for body
mass index. Table 1. Patients' charggcteristics 5 Treatment betahistine

Placebo Age 48+9 38+15 NS ﬁ\ll 'ﬂht %%9317 90+4 NS BMI 35.17.3
32.71.7 NS Mean caloric intake ?&cgﬁ 472 1397693 NS 10 Mean
lappetite-¥oorealV AB) 455802 MG : REs8deR888e no statistical

Astilglqgi%qrﬁ[ﬁe Sgiy &@Q@Qi@fﬂhe 20 subjects recruited, 8 did not

complete the study and were excluded from the final analysis: 15 Subject

Biranings (6.l oYeddop fetdatitony oy P GQHL effects - weakness.
puRieat Dos,5 (beiahising)ierorsd-en daya.food aversion that did not

allow her to consume any food. She was igi;[ructed to reduce the dose by

Glarhany Way- Ab@r@rsrbm e REIAL W sis. Subject No. 9 (placebo)
avamexcluged: fanproiacolvelatis: 12099091e¢tv). 11 (placebo) dropped
out on week 4 due to qu.l Subject NQ, O((H -cebo) was lost to foIIovy up.
Estibofnid 2k 2 teeridifey 2?8’38’}? %]&2 oniveek 4 due to flu. Subject

MiRadfvipiaCcRROY drappEdIsE! RIG0SEK B 198%p dyspnea. Subject No. 17
SRR M5 .0l oy Tre ot orbetansine remens
Teaihaby datEsardspiGteid BEtHIParticipants in this study
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was also studied. The obtained data are presented in Figures 4 and 5. As
can be seen in Figure 4, treatment with betahistine was found to reduce

30 total caloric intake as compared to the placebo. The caloric intake
NeepopREdY® 80 percents of the pre-treatment level at day 1PKCEfIL2005/060440
treatment, and to 68 percents at day 28. No decrease was seen with the
subjects receiving placebo. WO 200501979 PCT/IL2005/000440 43 As
%@%%?Miﬁwﬁr%dwl%o%\éﬁé@@ Keduction in carbohydrate

consumption occurred with betahistine eatment (6 %), fat and protein
EnsuRptibh- Newdeduddahey £6: W&rﬁ%@%%%ﬁ@fﬁv&@w tResserhep!.
W@S@ma§(m?d with placebo increased their carbohydrates, fats and
rotein consumption &%24 %, 3 % and 5 37 % respectively. It is therefore
ghyWﬁ‘ﬂqﬁtlée §t]rrfé ﬁ@'nlflcantly reduces the caloric intake and

Bﬂmgﬁimmlﬂt] of stharazisy DRC (Jdtaefore, administration of

etahis be effici tIy tilized ot g compliance of a
%ﬁ}’%ggn b;}]?yhl‘g'égﬁ? st éﬁ%@ f‘r}é%)’cl Q he desire of a
[verdala, 3dl¥ect ﬂméhOMems{me 282 T p8dd06% hetahistine administration
gn 5%ht '}9:% Was Ls%%yoqglefi 'Bhg r#agsﬂ s are presented in Figure

Four ot of seven su jects In thé réatment ‘group lost more than 1 kg
Barhag, the dMadopretiod.imedivsarisbhad énly ol dutPbirfived this 701-707
o group. 15 These clinical data clearly show that betahistine is an
efficient medication for weight management. EXAMPLE 2 In a further

stedye. A hddithyliovenaydigdt WohadPIvadfé8edd twice daily with 20
beiafisine. W MO RLAIBI N WVERMEABY Gi8iesy.ohaoggs. The level of

certain metabolites of the woman, as observed in blood ests was

Meddined-defdhes ot aitdid B Nistine treatment and are presented in
Tahlanahalaw IMVE.2009/ 103809 BGJ91L 20051000440 44



Table 2 Day 0 Day 30 Change Total cholesterol 167 155 -7%
HDL-cholesterol 54 58 +7% LDL-ch#festerol 99 84 -15% Triglycerides 69
62 -10% Fructoseamine 195 202 +4% As seen in Table 2, the results
show that during the 30-day time period studied, the total cholesterol level
of the subject decreased, with a corresponding decrease in 5 the level of
LDL-cholesterol and an increase ¢y thgngyel of HDL-cholesterol. The level
of triglycerides decreased, while the level of fructoseamine increased very
slightly. It isthereforeaanckigdecdthat thatsubigstrestrictre hesfatittakeof a
niZ. SN 59;)@tm%k&%%@gﬁ%mﬁ%m&%gr&'ke%%h&n%t ESAUEIDY NEE human;
carbohydrate intake, (as showirt by the sh it Increase in fructosamine
sl RMIigR BEHIE et Bedno thedieup aqrgstegieeffect on reducing fat
intakeveraatium absubjectdtisrapprpclsieddhdi g artawidgitrobesftihdiabetes,
SIRYSIgRWBICh A6 f@rFariyy described in the context of separate
embodiments,. may also he provided in combination in a single
emboﬁﬁﬁgﬁga@oﬁ%ﬁéﬁtﬁg V&i‘o%é‘%ﬁ%%‘?ﬁf the invention, 15 which are,
for brevity, described in the context of a single embodiment, may also be
provided separately or in any suitable subcombination. Although the
invention has been described in conjunction with specific embodiments
thereof, it is evident that many alternatives, modifications and variations
20 will be apparent to those skilled in the art. Accordingly, it is intended to
embrace all such alternatives, modifications and variations that fall within
the spirit and broad scope of the appended claims. WO 2005/101979
PCT/1L2005/000440 45 All publications, patents and patent applications
mentioned in this specification are herein incorporated in their entirety by
reference into the specification, to the same extent as if each individual
publication, patent or patent application was specifically



and individually indicated to be incorporated herein by reference. In

addition, citation 5 or identification of any reference in this application shall

not be construed as an admission that such reference is available as prior

art to the present invention. WO 2005/14979 PCT/1L.20051000440 46
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betahistine ori sajt theraafldon thempankfagyra b asmedicemeninSaid croup

medicament beln\g1 for treating at least one condition in a human; said
CRBHEMEPhRFE Kl deraerhe A thR R S YSISBHE of. overeating,

obsessive and/or compulsive eating, overweight, obesity, diabetes,



sleeping disorder, osteoarthritis, and weight gain associated with drug
treatment. 49 2. The use of claim 1, Whé%ein said betahistine salt is
selected from the group consisting of betahistine dihydrochloride,
betahistine mesilate, and betahistine trimebutine maleate. 3. The use of

claim®1, whérin Waidomédéambntiseinutate dhorlisinadermstatist #f a
phER 44381 RhEIBIRDS %E%Bi&%&&ﬁé@éiﬁ?&%ﬁ&iﬁd%sﬁi& be: B8 prising a

twice per day. 5. The use of claim 1, wherein said medicament is to be
PhdmiRrstasaldly Aeeariatlg ¢8THHE-development of hunger of the subject. 50

6. The use of claim 1, wherein said medicament is to be administered

such that a decrease of the body weight of the subject that ranges from

aboutl 9-to adsubss pelcdats BefavhertipisatlPhasirenvyieak seBtPasibRg is a
s18hihe sibigshpbsitivg use of claim 6 wherein said medicament is to be

administered such that no down-regulation of Hi receptors is effected. 8.

The use of claim 1, wherein said drug is selected from the group

consisting offgStYOIdMELMANE, 2RNHARSUNPAGINR At FhrBer BEMSSses a

of claim 1, wherein said betahistine forms a part of a pharmaceutical
WekbeEHish 288l pharmaceutical composition further comprising a

pharmaceutically acceptable carrier. 10. The use of claim 9, wherein said

pharmaceutical composition is a slow-release composition. 11. The use

of claihd- 1, whesreiies 1t Aiddiehribvfurinkt corhpitsesaidwaighicemstiols for

iRERMHs Iidihigldse of any of claims 1-11, wherein said medicament is for
inducing weight loss.

13. The use of any of claims 1-11, wherein said medicament is for

maintaining weight loss or preventing a weight gain after or during a weight reducing
diet.

14, The use of any of claims 1-11, wherein said medicament is for

preventing weight gain in a subject having a condition associated with weight gain.
15.  The use of claim 1, wherein said medicament further comprises an
additional active agent selected from the group consisting of a fibrate, an HMG-CoA

reductase inhibitor, a bile acid sequestrant, a cholesterol absorption inhibitor, nicotinic

acid, a derivative, analog and metabolite thereof, and any mixture thereof.
16, The use of claim 8, wherein said psychoactive drug is an antipsychotic

17.  The use of claim 16, wherein said antipsychotic drug is olanzapine.



13. The use of any of claims 1-11, wherein said medicament is for

maintaining weight loss or preventing a weight gain after or during a

weight reducing diet. 14. The use of any of claims 1-11, wherein said

medicament is for preventing weight gain in a subject having a condition

associated with weight gain. 15. The use of claim 1, wherein said

medicament further comprises an additignal active agent selected from

the group consisting of a fibrate, an HMG-CoA reductase inhibitor, a bile

acid sequestrant, a cholesterol absorption inhibitor, nicotinic acid, a

derivave, aalqg, and mgirbplite fhsteatoand ampmibredbarsaind6-and 4

The use of claim 8, wherein said psychoactive drug is an antipsychotic
Pfiehgactye T use of claim 16, wherein said antipsychotic drug is

olanzgpine. 2. 18A-phALMAcEUiCAhEMRRSIIOP compyising betabistine siq

and a psychoactive drug. 19. The pharmaceutical composition of claim
Paghoaceina sisigids paperbaYtidiadigds an antipsychotic drug. 20. The

pharmaceutical composition of claim 19, wherein said antipsychotic drug

is olanzapine. 21. The pharmaceutical composition of claims 18-20, being

packaded indepakaunigaviitaliacanpaiintie@in plam in ok orvdsigin  said

qing materiahifprdgin the treatment of a medical condition in

which treatment with said drug is beneficial while reducing or preventing

weight gain associated with said drug treatment. 53 22. The use of claim

1, wherein S@l@bﬁﬁﬂ?ﬁ&%ﬁi@ﬁ%%p@ﬁtﬂﬁ%f‘éﬁiﬂfﬂ%‘fﬂo} HURE ISR in a

condition is W_eI? t(?;aln associated” with drug treatment. ) _
packaging material and identified in print, in or on said packaging material, for use in

the treatment of a medical condition in which treatment with said drug is beneficiat

while reducing or preventing weight gain associated with said drug treatment.
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22.  The use of claim 1, wherein said condition is obesity.

23.  The use of claim 1, wherein said condition is weight gain associated

with drug treatment.



