WO 2012/ 131003PCT/ EP2012/ 055731 1 Trpnb inhibitors support body wei ght
reducti on wi thout reducing food intake The present invention relates to
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nmetabolic 5 disorders. In particular,1the present invention provides a
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Obesity and its related health conditions constitute a major
challenge for today’s health care systems. The World Health
Organization estimates that approximately 1.6 billion adults
are overweight and at least 400 million adults are obese (WHO,
15 2006, fact sheet N°311). Weight gain and the expansion of
white adipose tissue are directly related to excess nutrition
and an energy imbalance between consumed and expended
calories. The resulting obesity is a key risk factor for
disorders referred to as metabolic syndrome, which include
20 significant increases 1in the risk of developing type 2
diabetes and cardiovascular diseases. Obesity is considered to
be preventable, however, healthy weight management can be
difficult since the tightly regulated balance of calorie
uptake, energy consumption and storage is polymorphic between
25 individuals due to strong variation in their (epi)genetic

background, metabolism and life style.

Current interventions against obesity usually require a change
in 1lifestyle including exercise and caloric restriction,

modification of nutrient absorption, e.g., by administering
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WO 2012/ 131003PCT/ EP2012/ 055731 2 the lipase inhibitor orlistat, act as
appetite suppressants such as the recently w thdrawn drug sibutram ne (FDA
2010) or wocbimesiowedi cal surgery. Since change in dailypCirfer2éabsizsti s
difficult for nost 5 people, these interventions are nostly inefficient
wWith respect to weight |oss or do not correspond to a non-invasive, healthy
wei ght managenent. One way that is frequently discussed in the art is to

conbat qbesjty or over, jghtneSﬁ,b¥ reduci ng food intake. 10 For exanpl e,
EP 1, 968,%85"A2°4di %&%s A nethodtand afpar af usPPE rsdutiiigt 6BESTY. A

duodenal/smald iy estddad1{nsefhal-swdi 8ehgsedptipabnnekeases ,bizoact) va-
materials into the intestine via an inserf to produce a feeling of satiety.
Thi s r ddydesld gmfliiqrlakelrges 52003017233 (Al) di scl oses a neal - equi val ent
food bar divided into segnments equivalent to the sequence of courses in a
conventional neal, including appetizer with functional appetitestinulants;
mai n- célrseewictamag ol tnuteillivonliAgr edilents; and desSertlwi tiof umststonal
appgtit%adegresgﬁgés. 291§3291Q9;i g%c%%§e %f H&§ bEtEE claste - &s sed as
an app PR ﬁépressgﬁt 0 produce a satle?y &ffect. TUN ted"States bg ent
Appl i catdgre 20080306030 di s€kosesda Aethedretsiophidbitd rY rfeed riviidke:,
conprising admnistering to a subject an effective anount of a TRPMb

i nhi bi t62litAoMfettto management.

One way that is frequently discussed in the art is to combat

obesity or overweightness by reducing food intake.

10 For example, EP 1,968,685 A2 discloses a method and apparatus
for reducing obesity. A duodenal/small intestinal insert is
disclosed that releases biocactive materials into the intestine
via an insert to produce a feeling of satiety. This reduces

food intake.

15 US2003017233 (Al) discloses a meal-equivalent food bar divided
into segments equivalent to the sequence of courses in a
conventional meal, including appetizer with functional
appetite stimulants; main-course with major nutrition
ingredients; and dessert with functional appetite depressants.

20 Quinine - because of its bitter taste - is used as an appetite

depressant to produce a satiety effect.

United States Patent Application 20080306030 discloses a
method of inhibiting food intake comprising administering to a
subject an effective amount of a TRPM5 inhibitor in order to

25 reduce food intake.

Reducing food intake to below metabolic needs and energy

expenditure will result in weight loss. However, the body will



25 reduce food intake. WD 2012/131003PCT/ EP2012/055731 3 eventual | y adj ust
to the lowcaloric intake with protective neasures, wll not use all energy
fromfat wel2be/i3bes Wi || sl ow down netabolisminstead tecrmr@rwssener gy.
After returning to normal eating habiss the body needs tinme to 5 adjust to
the new situation. During this tinme, the netabolismis still slow and all
excess energy fromfood intake will be stored in fat cells. This is

denotivating f those trying to reduce thejir weight and often may even
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effectively wi thout having reducing food intake in order to prevent Yo-yo
ef f ect sS1oFhelpire ssitakiahient orss vk taddreessada Hrenwed. 15 Consequent |y,

it was the object of the present invention to inprove the state of the art
and in particular to provide the art with a conposition that allows it to
manage Aoy veitghningy to neduek dodyngehght tEntbasesdaf neveondilgiet ness or
obegi tydd.vvhi | e avtigi Hg‘dt he, Yo- ¥Q ef f ect. r. exanpl e t .or
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This is demotivating for those trying to reduce their weight
and often may even lead overall to long-term weight increases

10 despite all efforts to reduce weight

Hence, it would be desirable to be able to manage or reduce
welght effectively without having reducing food intake in

order to prevent Yo-yo effects.
The present inventors have addressed this need.

15 Consequently, it was the object of the present invention to
improve the state of the art and in particular to provide the
art with a composition that allows it to manage body weight,
or to reduce body weight in cases of overweightness or
obesity, while avoiding the Yo-yo effect, for example, to

20 treat or prevent metabolic disorders.

The present inventors were surprised to see that they could
achieve this objective by the subject matter of the
independent claim. The dependant claims further develop the

subject matter of the present invention.



WO 2012/ 131003PCT/ EP2012/ 055731 4 The present inventors provide a
conposition that can be used to nmanage and/or reduce wei ght w thout having
t o reducewbaort/iznioake. Hence, wei ght | oss can be achi evedr#reéie/orsBnt ai ni ng
a food 5 intake that satisfies the body' s needs and does not result in a
caloric restriction that causes the body to react to the apparent crisis
situation, e.g., by slow ng down netabolism Consequently, Yo-yo effects

and the risk to provide insufficient supply of nutrients while reducing
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decrease in body weight and fat nasS i ndependently of food intake.
Consequertdlse- the present invention relates in part to a 15 conposition
conprising at |east one Trpnb inhibitor for use in the treatnent or
prevention of netabolic disorders w thout reducing food intake. The present
i nvent itomaed soweepatted ass thenube efhdtevedsthohe TepnB dnhibhyt or fiowd he

preparati,on of,.a co sition for the 20 treatnent  of prevention of .
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conposid i €01 6t i the qutesest i bavemdoncgay cbe tree becadncni steree to suly ects

who have suffered fromthe Yo- , ,
apparent crisis situation, e.g., by slowling down metabolism.

Consequently, Yo-vyo effects and the risk to provide
insufficient supply of nutrients while reducing food intake

10 are avoided.

The present inventors have incorporated Trpmb inhibitors into
the diet of mice and have found that this leads to a decrease

in body weight and fat mass independently of food intake.

Consequently, the present invention relates in part to a
15 composition comprising at least one Trpmb5 inhibitor for use in
the treatment or prevention of metabolic disorders without

reducing food intake.

The present invention also relates to the use of at least one
Trpmb inhibitor in the preparation of a composition for the
20 treatment of prevention of metabolic disorders without

reducing food intake.

For example, the composition of the present invention may be
to be administered to subjects who have suffered from the Yo-
vo effect and/or who are at risk of suffering from the Yo-yo

25 effect.



yo effect and/or who are at risk of suffering fromthe Yo-yo 25 effect. WO
2012/ 131003PCT/ EP2012/ 055731 5 The conposition of the present invention may
al so be twoheir2admoai stered to subjects that have to andPomr/Breeh/oszr3keep
their food intake at a | evel that corsesponds to their daily caloric needs
while treating of preventing nmetabolic 5 disorders. The present invention
relates in part to a conposition conprising at | east one Trpnb inhibitor
for use _in the treatnent ﬁrggrevention of metabolic disorders while

t

mai nt ai'nihg" tHEOCOrie ? & &Urstant. 110 StHe' Pt ebent Silmrentt oh®alPso

rel at es,dnQ 1ihe 488; Ok cat shisastt 9nenHPhkahi bht aind At heiphepas atioy, of a
conposition for the treatnent of prevention of netabolic disorders while
mai nt aitdiaig t heodalvcipeei mttake ¢onst amhatTrgmbrdsiviibis ofs aheiweldaikiown to

those ski-lled. in _the art,. 15 For_ex |l e, the ass di,scl osed in.U.-S.

pat ent Caa|t)l|ﬁr:a‘Lccati on S . Ngﬁfl/ 55%?%58{18her%§y [ n%%‘fep%tflar%%d gﬂyetrae%elrgecnce in
i t ssentdirseingercan be used to identify conpounds that are inhibitors of
Trpnb. Al so, the assay disclosed in U S. Patent Application Publication No.
20050019830, hereby incorporated 20 by reference in its entirety, can be

used torhdepir d yceanpourdsn thatn are lidbeki tohs of r Tr prb. aWddi@ds irteidirci ng
food intake may nean that the caloric intake corresponds to the daily
cal or i CFEEAS I onsequefas), tHE cdidic ilftake Woes T8t MR t18 bdteduced

treatment or prevention of metabolic disorders while

maintaining the caloric intake constant.

10 The present invention also relates to the use of at least one
Trpmb inhibitor in the preparation of a composition for the
treatment of prevention of metabolic disorders while

maintaining the caloric intake constant.

Trpmb inhibitors are well known to those skilled in the art.
15 For example, the assay disclosed in U.S. patent application
Ser. No. 11/592,180, hereby incorporated by reference in its
entirety, can be used to identify compounds that are
inhibitors of Trpmb. Also, the assay disclosed in U.S. Patent
RApplication Publication No. 20050019830, hereby incorporated
20 by reference in its entirety, can be used to identify

compounds that are inhibitors of Trpmb.

Without reducing food intake may mean that the caloric intake

corresponds to the daily caloric needs.

Consequently, the caloric intake does not have to be reduced
25 to a level lower than the daily expenditure, so that any
required additional energy is generated from reserves stored

in fat cells.



25 to a level lower than the daily expenditure, so that any required
additional energy is generated fromreserves stored in fat cells. WO

2012/ 131008RGR/BR®612/ 055731 6 The conposition of the pres@pRoipseati on may
be for humans or animals, such as petéanimals for exanple. The
conposition of the present invention may al so be for use in supporting

wei ght | oss and/or meight mai nt enance in humans 5 and/ or ani mal s.

Supporting wei | pss h to reduce the risk for devel opi rret abol iC
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treat ed, g prevented acerding 0 4 he,presepti d nvention. For exarrpl e, the
met abol i ¢ di sorders 10 may be sel ected fromthe group consi sting of

di abet es, hypertension, cardiovascul ar di seases, and conbi nati ons thereof.
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dur ed’l/l ads _dur.i ng whi ch they have a caloric intake that corresponds to
eas fﬁ(% % 130 % 140 % or 150 % of their reconmrended daily
aI oric intake. 20 Cal cul ating the dai |y recomrended cal oric intake based

|1 hi th kil d | th
LommesiS iy e Sa <eetngR frfyta, Ehallenarar ok TosasatR Bpily

metabolic disorders and dlabetes tyvpe 2, for example.

Any metabolic disorder may be treated or prevented according
to the present invention. For example, the metabolic disorders
10 may be selected from the group consisting of diabetes,
hypertension, cardiovascular diseases, and combinations

thereof.

In subjects with normal weight the composition can be used to
support weight maintenance, in particular at occasions of

15 unusual high caloric intake.

For example, the composition may be to be administered to
subjects during periods during which they have a caloric

intake that corresponds to at least 110 %, 120 %, 130 %, 140

oo

or 150 % of their recommended daily caloric intake.
20 Calculating the daily recommended caloric intake based is well

within the skill of those skilled in the art.

For example, the composition may be used successfully around

the holiday seasons.

The composition may also be for use 1in the treatment of

25 overweightness or obesity.



WO 2012/ 131003PCT/ EP2012/ 055731 7 Both, overwei ghtness and obesity are

wel | -known di sorders that represent a significant burden in our society
today. "Gwvereeyghio3 is defined for an adult human as hawcmgpra0iBNEs7BEt Ween
25 and 30. 5 "Body nmass index" or "BM" neans the ratio of weight in kg

di vided by the height in netres, squared. "Qbesity" is a condition in

whi ch the natural energy reserve, stored in the fatty tissue of animals, in

particul ar humans and ot her ma |s,.is increased. to a point where_ it is 10
associ ated wi T HE 1A Rl %%gg‘gh%?ﬂéfn@%r WE ir‘é&%& oAy, rddese”

i s defingd-domtan adyl MWERR ashad ng & BMsgrieaterc dhan 30. As

det ai | ed above, one advantage of the conposition of the present invention
is that it can be used to avoid the Yo-yo 15 effect. Yo-yo effects are al so

known iwh e, 8k hras wWel Rt reyield ng - The diseher henbAil bisaldw sugegsabul in
the pursuit of weight |oss but does not nmaintain the reduced wei ght

| ong-t exahwdarstdaditche3@i eter regains its weight - and often times nore its
20 starting weight. The dieter then seeks to | ose the regai ned weight, and
the cycle begins again. This cycling is not only inconveni ent and
psyghol'Giyicdcal hysst ressful dor “EhE ‘diretensbithcal sot bears hesal gtht riiskskg Ther e

are 1inks, betyegn hody, welght; variahid ity and pregative heal th

“Obesity” 1s a condition in which the natural energy reserve,
stored in the fatty tissue of animals, in particular humans
and other mammals, 1is 1ncreased to a point where it 1is

10 associated with certain health conditions or increased
mortality. “Obese” is defined for an adult human as having a

BMI greater than 30.

As detailed above, one advantage of the composition of the
present invention is that it can be used to avoid the Yo-yo

15 effect.

Yo-yo effects are also known in the art as weight cycling. The
dieter is initially successful in the pursuit of weight loss
but does not maintain the reduced weight long-term. Instead
the dieter regains 1its weight - and often times more 1its
20 starting weight. The dieter then seeks to lose the regained

weight, and the cycle begins again.

This cycling i1is not only inconvenient and psychologically
stressful for the dieter but also bears health risks. There
are links between body weight wvariability and negative health
25 outcomes, particularly all-cause mortality and mortality from
coronary heart disease. Weight cycling may also have negative

psychological and behavioral consequences; studies have



25 outcones, particularly all-cause nortality and nortality from coronary
heart di sease. Wi ght cycling nmay al so have negative psychol ogi cal and
behavi or avoconsBgeences; studi es have WD 2012/ 131003PCPCERPOMLZ/08531731 8
reported increased risk for psychopathkol ogy,|ife dissatisfaction, and binge
eating (see, e.g., Kelly D. Brownell et al., Arch Intern Med. 1994,
154(12):1325-1330). Otentines, dietary reginens |lead to weight |oss, but

this 5 weight loss is derived from]loss of water or protein nuscle nass.
Dehydraﬁf?BgP,rF& véP,C¥§aaS§g]ri]6&§}ﬁe5IO[1ﬁ ﬂ%%?%%@at%oﬁd%%yfof pﬁdt n

nuscl e Jiass: oS GRUNLERT, Pr ogugt | Mente Welsght,d 0sssdd anse . @s, nugehes are a
significant factor in burning calories, and | ess nuscles burn | esSs

cal ori éowIElTtheti mient drsshhave sstiowred -hat? Ponpdsd tli<on lof2 3 Hes Jtesent
invention is particularly well suited to reduce body fat mass, while

keepi ng the | ean body mass constant. The conposition may hence be for use

i n t he Gfgdudtiinss,of diat amessyedingas t iladdar tohiteldlat dess., 15uTheldts | east
one_Tr pnb. i,nhi Pi tar bei&égvi ded gs pure.-co ound or any Ki nd ,of

5 welght Lo i@?%i L rom s .. of 'water. or pggk clyg .
conposition, ~as°ong “as the conposition can be~adm mistered to t'he“sdbj ect
in neeaukhﬁramﬂqmﬂation, however, 1s a serious health risk; and the

loss of protein muscle mass 1s counterproductive to weight
loss plans, as muscles are a significant factor in burning

calories, and less muscles burn less calories.

10 The inventors have shown that composition of the present
invention is particularly well suited to reduce body fat mass,

while keeping the lean body mass constant.

The composition may hence be for use in the reduction of fat

mass, 1n particular white fat mass.

15 The at least one Trpmb inhibitor may be provided as pure
compound or in any kind of composition, as long as the
composition can be administered to the subject 1n need

thereof.

For example, the composition may be selected from the group
20 consisting of food compositions, nutritional compositions,
nutraceuticals, powdered nutritional products to be
reconstituted 1in water or milk before consumption, food

additives, medicaments, drinks, and pet food.

The composition may be 1in the form of tablets, capsules,
25 pastilles, chewing gum or a ligquid for example. They may
further contain protective hydrocolloids (such as gums,

proteins, modified starches), binders, film forming agents,



For exanple, the conposition may be selected fromthe group 20 consisting
of food conpositions, nutritional conpositions, nutraceuticals, powdered
nutriti onsb 2prooduamBs to be reconstituted in water or m lPkThEPR@RAS5731
consunption, food additives, nedicaments, drinks, and pet food. The
conposition may be in the formof tablets, capsules, 25 pastilles, chew ng
gumor a liquid for exanple. They may further contain protective

hydr ocol | oi ds Jgsuch as %ums, VWO 201 /1310912 /%512012/ 055731 9 :
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coati ngs,mgAuksid, ersatsHd fcecachiver agent,s, s gpkubid i zipgvagenisntail s,
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form ng agents, dnti oxi ants ‘and ‘antim ¢r obial s ey ndy al socont al
congentdcpirat s phaemaceuf icabnaddi pirves sanich@djudant(so lexaiips ent slandng
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stabilizers, emulsifying agents, buffers, lubricants, colorants, wetting

agent s,THay | epy, ahdot wriidkien TEnFenthenalt helyanmyceont adh awldirtgardsc or
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20 For exanple, the conposition may contain per daily dose one or nore of
the folllc¥iHgSH EPBRGErI ftls i @%W?an@é@fgg\/erﬁm FO0RRbCB00 9HF 'l & um
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0. 5 o 20 B NI A B2, “R5 o ‘600 B o 1% W 450 10 70 pg bi ot in. 1
to 5 pg Vitamn D, 3 to 10 pg Vitamn E. WD 2012/131003PCT/ EP2012/ 055731
15 Further, they may contain an organic or inorganic carrier
material suitable for oral or enteral administration as well
as vitamins, minerals trace elements and other micronutrients
in accordance with the recommendations of Government bodies

such as the USRDA.

20 For example, the composition may contain per daily dose one or
more of the following micronutrients in the ranges given:- 300
to 500 mg calcium, 50 to 100 mg magnesium, 150 to 250 mg
phosphorus, 5 to 20 mg iron, 1 to 7 mg zinc, 0.1 to 0.3 mg
copper, 50 to 200 pg iodine, 5 to 15 ug selenium, 1000 to 3000

25 ug beta carotene, 10 to 80 mg Vitamin C, 1 to 2 mg Vitamin BI1,
0.5 to 1.5 mg Vitamin B6, 0.5 to 2 mg Vitamin B2, 5 to 18 mg
niacin, 0.5 to 2.0 upg Vitamin B12, 100 to 800 ug folic acid,
30 to 70 ug biotin, 1 to 5 ug Vitamin D, 3 to 10 ug Vitamin E.



10 Any Trpnb inhibitor or any conbination of Trnp5 inhibitors may be used
for the purpose of the present invention. Advantageously, the at |east one
Trmp5 i nhwbi2brisi®3accepted as a food or pet food ingrescempr2013/053781 exanpl e
the Trpnb inhibitor may be quinine ((M)-(6-

met hoxyqui nol i n-4-y1) ((2S, 4S, 8R) - 8-vinyl qui nuclidi n-2- yl)nmethanol . The
at |least one Trnp5 inhibitor may be adm nistered in an anount that is

consi dered acceptahle for human or anjmal 10 consunption. | n therapeutic
appl i cattons P rﬂﬁﬁl%e}ﬂtb% A eFBYNFATSLBREHOTNC nTgﬁgéngr@& i‘Crént"®o at
| east partiald rureOmadest dhe sy mtans,ofi fhe Wigease and its
conplications. An anobunt adequate to acconplish this is defined as "a
therapeutically 15 effective dose". Anobunts effective for this purpose wll
depend & habEns0f,, f a¢lors knowa: t 9ntheseef ishidd; im-the éF:Ee%‘% as
the severity of the disease and the wei ght and general state of the

pati entas Ian fpraspp aotti ¢ caypliircatddirenit .conposi ti ons according to the
invention are adm nistered to a 20 patient susceptible to or otherw se at
risk of a particular disease in an anmpbunt that is sufficient to at |east
par bi alHgr redaoe ltche tlissk Tafordev elrdping cer dirseaséne Suph rameanoui®t) - (-

defined to be "a praphyl acti c y, effective dose", Agai-n, .the _precise
amount §ne§gl?é?¥dquolﬁ%&lﬁh)r%é/ )o(fepéatélisgnigss_peci fic fagc_tvdgjsy LB r}_%e_

pat i enty1s ndtaieraf. heal th and wei ght. The at | east one TrnpS inhibitor may
be admi nistered in the prophylactically effective dose or a therapeutically
effective dose. WD 2012/ 131003PCT/ EP2012/ 055731 11 For exanple, the
conpositHONst ofl cbhe presentnpBvanti Opi ABY GRRPIHSeadhiheasicong Trhpeb
inhibitor in an anmount of at |east 0,1 ng/kg of the conposition, of at

| east B UTG/ kGHeit t hé ceAPEsPEreA, afrcoPtatoleaderl yrkyg ofF tdeimal

COqHOSLS&AEhmption,

In therapeutic applications, compositions are administered in
an amount sufficient to at least partially cure or arrest the
symptoms of the disease and its complications. An amount
adequate to accomplish this is defined as "a therapeutically
15 effective dose”. Amounts effective for this purpose will
depend on a number of factors known to those of skill in the
art such as the severity of the disease and the weight and
general state of the patient. In prophylactic applications,
compositions according to the invention are administered to a
20 patient susceptible to or otherwise at risk of a particular
disease in an amount that is sufficient to at least partially
reduce the risk of developing a disease. Such an amount is
defined to be "a prophylactically effective dose". Again, the
precise amounts depend on a number of patient specific factors

25 such as the patient's state of health and weight.

The at least one Trmpb inhibitor may be administered in the
prophylactically effective dose or a therapeutically effective

dose.



5 The conposition of the present invention nmay be to be adm nistered in an
anount corresponding to at least 0,003 ng Trpnb inhibitor /kg body wei ght
per day, wO2beast1008, 1 ng qui ni ne / kg body wei ght per daycrmp@b/iobzast O, 5
nmg qui nine /kg body wei ght per day. 10 For exanple, if the Trpnb inhibitor
IS quinine, the conposition of the present invention may be to be
adm ni stered in an anount corresponding to about 3 ng Trpnb inhibitor /kg

body wei ght per day tao 25 Trpnb, i nhi bitor /kg body weight per day. 15
The corﬁﬁb%i?g%ﬁ? 6f t ep?%%@ﬁtsjitrﬁ%?i Bh MY ng%ﬁﬁ%ﬁi slt“g’r@era&a?nawyti me

during dfgdaye Advaniageous! yrphbeynaigitorbenadn ninstened ritefilas frefore,
during or after the neals. For exanple, they may be to be adm nistered in
the tirbfy ane/ 66 Dihdure bepvpe sd neal, t 0 f3@ 20 en vt 8s Safterka aalkthe

| deal | y hey. .are co-adm ni,st.ere ith th l,. . Th ..he _adm ni stered
during Y m%a ltgLrO%rfaf r(E)lé)rgar‘le1 5 njteeagstrjta},YI tﬁnaq/ik for%e%eh errecéﬁ%p%%\r/lrtr—’p "I'nhi bitors may
be provided by any means known to those 25 of skill in the art. They may be

synthesi,zed chem cally or y.be provided, fromnatural sources, .e.g,, in
our Pr 1 G Fof B b 1 HRPH 61 BF b ety et Lpp i Lon RAYBY & e
2012/ 13H00IRCHERZ0124 0587 3hola tThaser skbbhatngn thhestarteawt | ounder sicand
that they can freely conbine all features of the present _invention

descri bedPher el i ERsut’ eRpaPEd' ¢ + Bt P ScBpe of2 E hé SAffent i on™ds
di scl osed.ildx paLLi eular . Jeatur gs-deseri bed %‘BV 1heusg, of g the present

invention may be applied to the conposition of the present i1nvention and
vi ce vetksa.bdey wrerghadvwaatt alges and features of the present invention are

apparent fromthe foll ow ng Exanpl es and Fi gures.

10 For example, if the Trpmb inhibitor i1is guinine, the
composition of the present invention may be to be administered
in an amount corresponding to about 3 mg Trpm5 inhibitor /kg
body weight per day to 25 mg Trpmb5 inhibitor /kg body weight
per day.

15 The compositions of the present invention may be administered

at any time during the day.

Advantageously, they are to be administered briefly before,
during or after the meals. For example, they may be to be
administered in the timeframe of 1 hour before a meal to 30

20 minutes after a meal.

Ideally, they are co-administered with the meal. The may be
administered during a meal or may be an integral part of the

meal.

Trmpb5 inhibitors may be provided by any means known to those
25 of skill in the art. They may be synthesized chemically or may
be provided from natural sources, e.dg., in purified form or in

the form of an extract.



Figure 1 showsthe body weight (A), fat mass (B) and average 10 daily food
intake (C) during the first year of life of Trpnb knockout and wld type
m ce conswoior/3emal ar diet. Trpnb knockout m ce gai nedpcesp20wiogdtsl and f at
mass than control mce, whereas food i2nt ake was not different between the
groups. 15 Figure 2 shows the body weight gain (A), fat nmass (B) and total
food intake (C) over 12 weeks of mce consumng a diet supplenented with

M ce consumn ng. the 0.1% qui_ni ne

0. 1@6or 0. 01@6qu I ne, or control, di

suppl ermgiit %ifﬁglhﬁdt Es& el ﬁazﬁﬂpgﬁﬁt%%.st?ﬁBn ff¥eCebndd Sty
Contrmcé%@&néMEﬂﬁa%égkaQQ'dﬁakﬁéMﬁ%@de$ffﬁﬁ@%&ﬂﬁ%“@%%éﬁﬁb@&ﬂms
Exanpl e: Experinment 1 Mce in which Trpnb was del eted (Trpnb knockout

m ce) mr@lgene«atle@ubydﬁ@ﬁﬁt@g@usfmow natpor iaf ebbeyonvenstiem csl | s 25

foll owed b tocys iQn a i.ng to standard t hads,

descri B 115 B bt AL (2009 " Bt bS5 GR5ar 20 D S564- 2560 W5
2012/131&935&35&&%KM§V@56ﬂ3d i3y Mok eagpdi Eemabe theprbnKOstiteen( ¥4 2heand
wild type littermates(n=27) were wei ghed weekly frombirth for 54 weeks.

The mi CESFTE &Y FEGATRREhOW IKIiPE3437). Daily food i ntake was neasur ed
once a week begi nning week 28,

Further advantages and features of the present invention are

apparent from the following Examples and Figures.

Figure 1 showsthe body weight (A), fat mass (B) and average
10 daily food intake (C) during the first year of life of Trpmb
knockout and wild type mice consuming regular diet. Trpmb
knockout mice gained less weight and fat mass than control
mice, whereas food 1intake was not different between the

groups.

15 Figure 2 shows the body weight gain (A), fat mass (B) and
total food intake (C) over 12 weeks of mice consuming a diet
supplemented with 0.1% or 0.01% quinine or a control diet.
Mice consuming the 0.1% gquinine supplemented diet gained less
weight and fat mass than mice consuming control diet, whereas

20 food intake was not different between the groups.
Example:

Experiment 1

Mice in which Trpmb was deleted (Trpmb5 knockout mice) were
generated by homologous recombination in embryonic stem cells
25 followed by blastocyst injection according to standard
methods, as described in Riera et al (2009) J. Neuroscience:

29 p 2654- 2662.



5 by weighing the diet at the begi nning and end of the week, normalized to
t he nouse body wei ght, and averaged over a 6 nonth peri od. Body

conposi t iwo 2ees13d@Ber m ned on 53 week-ol d m ce by nucl eaCcTmegRnenszT31
resonance (NVR) using an EchoMRI - 900 Body Conposition 10 Anal yzer (Echo
Medi cal System LLC, Houston, TX, USA). Experinent 2 Three groups of wld
type nmale C57BL6 mce 3 nonths old , 20 mce per group, were fed either a

sem -synthetic (AILN) diet, 15 or AINdiet with 0.1% qui njine, .or. AN diet
with O: Q?qtﬁrh né.e%zﬁ weT]t}Png wasCmedsired ﬁﬁ%f tﬁﬂ:i%/ c%ﬂ‘rggsi 58T was
neasur ed v es {Rod janek fd %@iékﬁ%@@eé‘@%? %@ﬁubﬁgthw%% & MeRIcQVer a

period of 12 weeks. 20 Results Experinent

2012/ 131 GOIRCH BRG] P55 E3M 1 Timvs KO i e3dshiowed a | ower body wei ght
than wild type mce (p<0.001, conparing Trpnb KO and wild type m ce across
all nmeasurenent, Figure 1A). Nucl ear magnetic resonance (NVR) neasurenent
showed Dhaty theod diffkeenee mrasodyedwight deterendoFTopnblKO arveWESvice is

accounted for difference in fat, mass (Figqure 1B). There is no difference
bt Reeh o BhE LA CAF TRCE (Rt Shbwp ot P AR oHOFToR Ten8ougly,
normalized to the mouse body weight, and averaged over a 6

month period.

Body composition was determined on 53 week-old mice by nuclear
magnetic resonance (NMR) using an EchoMRI-900 Rody Composition

10 Analyzer (Echo Medical System, LLC, Houston, TX, USA).

Experiment 2

Three groups of wild type male C57BL6 mice 3 months old , 20
mice per group, were fed either a semi-synthetic (AIN) diet,
15 or AIN diet with 0.1% quinine, or AIN diet with 0.01% quinine.
Body weight was measured weekly, body composition was measured
monthly, food and fluid intake were measured twice a week over

a period of 12 weeks.

20
Results

Experiment 1



There is no significant difference in average daily food intake between
groups, which indicates that the difference in 10 body weight is not the
resul t ofwoherziispwd KO group eating | ess diet. ExperinmerCTZPGURNGITE1I S an

i nhibitor of Trpnb (Tal avera et al, 2@08, FASEB 15 J.:22, 1343-1355).
Therefore we investigated whether giving quinine in the diet of wld type
mce would mmc the effect of knocking out Trpnmb and |ead to a decrease in

body ht_and fat mass inwldt emc t _gai n was
o i 1 TR sR0 Gherel BICHE g roul Y vt DoBYcBRSaRi TP o e CwF PR 1562
qui ni ne ﬂ&f%@ﬂ) , cwhergasnherghoukwhi 6l gansuned,9. A1%0u M Heswas 1not
dlfferent fromcontrol (Figure 2A). Nuclear magnetic resonance (NWR)

measur érERursiRd tthafunehe Adif f erence in body wei ght between the 0.1%
guinine and the 25 control groups is accounted for by difference in fat
mass. AS shown in Figure 2B nean fat mass at the end of the trial was WO
2012/ 13 003RCT/ ERPQO4 21 055 FEbnance (NMR) measurement showed that the

5 difference in body weight between Trpmb KO and WT mice is
accounted for by difference in fat mass (Figure 1B). There is

no difference between groups in lean mass (Not shown).

There is no significant difference in average daily food
intake between groups, which indicates that the difference in
10 Dbody weight 1is not the result of the Trpmb KO group eating

less diet.

Experiment 2

Quinine is an inhibitor of Trpmb5 (Talavera et al, 2008, FASER
15 J.:22, 1343-1355). Therefore we investigated whether giving
quinine in the diet of wild type mice would mimic the effect
of knocking out Trpmb and lead to a decrease in body weight

and fat mass gain in wild type mice.

Body weight gain was significantly lower in the group that
20 consumed the diet with 0.1% guinine (p<0.01), whereas the
group which consumed 0.01% guinine was not different from

control (Figure 2A).

Nuclear magnetic resonance (NMR) measurement showed that the
difference in body weight between the 0.1% guinine and the
25 control groups is accounted for by difference in fat mass. As

shown in Figure 2B mean fat mass at the end of the trial was



15 7.65g 0.47 for control, 5.524g 0.28 for 0.1% qui ni ne (p<0.01 conpared
to control) and 7.9675g 0.58 for 0.01% quinine. There is no difference

bet ween gwoupr/ismoBean nmass (Not shown) 5 Total food inrak&re®28kan in
Figure 2C. There is no difference in fidod i ntake between groups, which
indicates that the difference in body weight is not the result of the 0.1%
qui ni ne group eating less diet. To sunmari ze, Trpnb knockout m ce, and m ce

consunmni uinine, 10 _an inhibitaor o nb, in_|ess i ght and fat mass
t han mf?g&§§p$ R%C %oﬁoé‘ﬁﬁﬁ%Fﬁp die%‘é%?ge:%gﬁsgﬁiH%DEﬁSegghﬁyéhﬁﬁﬁﬁ of
diet. MRRQHE2/ 131003RET/ EP2Q12{10957%31,26 ChabeBsg 1. Gonpesisdongconmri sing

at least one Trpnb inhibitor for use in the treatnent of prevention of
met aboldwirdirsor defbewet Houtne edu€f agehoed bisivaies. B QUGHnposiltipon fagrs use

acpordu@gﬁ;%ﬂgqﬁfnl.for use in supporting weight |oss and/or weight
mai nt enance 1n mans and/or ani mal s.

5 Total food intake 1s shown in Figure 2C. There 1is no
difference in food intake between groups, which indicates that
the difference in body weight is not the result of the 0.1%

quinine group eating less diet.

To summarize, Trpmb5 knockout mice, and mice consuming quinine,
10 an inhibitor of Trpmb, gain less weight and fat mass than wild
type mice on a regular diet while consuming an equal amount of

diet.



3. Conposition for use according to one of the preceding clains for use in
the treatnent of overwei ght ness or 10obesity. 4. Conposition for use

accor di ngvoeommes1@B t he precedi ng cl ai s wherein the YoPgu/rrbieossss

avoi ded. 5. Conposition for use accorgding to one of the preceding clains
for use in the reduction of fat mass. 15 6. Conposition for use according to
claim1, wherein the netabolic disorders are selected fromthe group

consi sting of diabetes, hypertension and cardi ovascul ar di seases. 7.

Conposi tion for use according to oﬁgébEELhe precedi ng cl ai ns wherein the
conposition is selected fromthe group 20 consisting of food conpositions,
nutritional conpositions, nutraceuticals, powdered nutritional products to

be recdnst i tUAEP I \Wat eFOBPT b HRIbéfor e22ohs GRft i O F 0ob addFPTvedr

medi canment s, dr i nksyhand-petniQeds r8o-CRBReSHE 8F Lt U3 iaCcarding. 10 one
of the precedi ng 25cl ai ns, wherein tﬁe Trpnb inhibitor is quinine ((R)-(6-

WO 2012/ 131003PCHERZAAR/IOBS A3 A ZAintake.
met hoxyqui nol i n-4-y1) ((2S, 4S, 8R) - 8-vi nyl qui nucl i di n-2- yl) et hanol

5 2. Composition for use according to claim 1 for use 1in

supporting weight loss and/or weight maintenance in humans

and/or animals.

3. Composition for use according to one of the preceding
claims for use 1in the treatment of overweightness or

10 obesity.

4, Composition for use according to one of the preceding

claims wherein the Yo-vyo effect is avoided.

5. Composition for use according to one of the preceding

claims for use in the reduction of fat mass.

15 6. Composition for use according to claim 1, wherein the
metabolic disorders are selected from the group consisting

of diabetes, hypertension and cardiovascular diseases.

7. Composition for use according to one of the preceding
claims wherein the composition is selected from the group

20 consisting of food compositions, nutritional compositions,
nutraceuticals, powdered nutritional products to be
reconstituted in water or milk before consumption, food

additives, medicaments, drinks, and pet food.

8. Composition for use according to one of the preceding

25 claims, wherein the Trpm5 inhibitor is quinine ((R)-(6-



9. Conposition for use according to one of the preceding clains,wherein

t heTr pnbi nhi bi t ori squi ni ne 5hydrochl oride 10. Conposition for use according
to one ofwobheipmBemsdi ng cl ai ns, wherein the Trpnb i nhi biPCOrEPRGI2@55781 e

sul phate. 11. Conposition for use according to one of the preceding clains
conprising Trpnb inhibitor in an anount of at |east 100,1 ng/kg of the
conposition, of at |east O, 5 ng/ kg of the conposition, or of at least 1

ng/ kg of the conposit.ion. . Caonposition for use according to one of the
precedi ng CI%WX{Y&%@O&% rﬁ Steréd 9 1f SarfRdrount orres Yot a1 east
0,003 ny Trpnb ridPidior / kg body wei ght per day, at 15least 0,1 ng quinine
/ kg body weight per day, or at least 0,5 ng quinine /kg body wei ght per
day. 13. Conposition for use according to one of the preceding clains to be

adm ni s er e¢d, 4 be ctigref fape el 1aé1@é'£d9%fg0fteo a,fAeal £ 030 mWuies pfter a
meal . 20 14. Conposition for use according to one of the preceding clains

to be adm nigtesmed dumibmyeamealthels5. T@mypgosi tirdriHigroruse igccoraliimg <o one

of gl ai s 9hlZdrv(\)/hC rleolrnlolf he quinine is provided fromnatural sources.

10. Composition for use according to one of the preceding

claims, wherein the Trpmb5 inhibitor is quinine sulphate.

11. Composition for use according to one of the preceding
claims comprising Trpmb inhibitor in an amount of at least
10 0,1 mg/kg of the composition, of at least 0,5 mg/kg of the

composition, or of at least 1 mg/kg of the composition.

12. Composition for use according to one of the preceding
claims to be administered in an amount corresponding to at
least 0,003 mg Trpmb5 inhibitor /kg body weight per day, at

15 least 0,1 mg quinine /kg body weight per day, or at least
0,5 mg quinine /kg body weight per day.

13. Composition for use according to one of the preceding
claims to be administered in the timeframe of 1 hour

before a meal to 30 minutes after a meal.

20 14. Composition for use according to one of the preceding

claims to be administered during a meal.

15. Composition for use according to one of claims 9-12

wherein the quinine is provided from natural sources.



