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Cy%be“gﬁ§%¥%giﬁétgﬂoﬁggh'%@%%Pgding. Ageing-associated anocrexia may
have substantial adverse effects. The age-associated
physiologic reduction in appetite and food intake has been
termed "the anorexia of aging". “Physiological' anorexia and
weight loss of ageing predispose to pathological weight loss

25 and malnutrition. This physiologic anorexia 1is caused for
example by an altered hormonal and neurotransmitter regulation
of food intake. Marked weight 1loss 1in the elderly drives
morbidity and increased mortality, has a negative impact on

the quality of life and contributes to frailty.



property, for exanple an anti ageing-associ ated anorexia property. Such
ef fect was not observed with al anine- 25 supplenented diet (control diet).
To the i WwWePY0sg46Best know edge, this is the first des®firfPren/06§23n
beneficial effect of cysteine on food intake. Consequently, providing
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1 this object by the subject matter of the independent claim.
The dependant claims further develop the idea of the present

invention.

In particular the inventors have found that cysteine can be
used, e.g. as part of a composition for enteral nutrition or a
20 food product, to maintain or improve food intake, for example

in the elderly.

The inventors found that cysteine exhibits an anti-anorexic
property, for example an anti ageing-associated anorexia
property. Such effect was not observed with alanine-
25 supplemented diet (control diet). To the inventor’s best
knowledge, this is the first description of a beneficial
effect of cysteine on food intake. Consequently, providing
cysteine-rich diet or adding cysteine to a food product, for

example in a quantity higher than the normal requirement would
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body weight; and for adults (> 18 years) 10 mg/kg body weight.

Cysteine may also be provided in the form of a cysteine

20 precursor selected from the group consisting of cysteine bound
in a protein or a peptide hydrolysate or a peptide, for
example gamma-glutamyl-cysteine, or an ther form of peptide,
for example gamma-glutamyl-cysteine ester, mixed disulfides
such as L-cysteine—-glutathione cysteine prodrugs, N-acetyl-

25 cysteine (free form, amide or ester forms), S-allyl-cysteine,
S-methyl-cysteine, S-ethyl-cysteine , S-propyl-cysteine, TCA
(thiazelidineScarboxylic acid), OTC (L-2-Oxothiazolidine-4-
carboxylate), bucillamine glutathione and glutathione esters
(monomethyl, monoethyl, diethyl, isopropyl), glutathione

30 prodrugs, S—acetyl-glutathione, S-phevylacetate—-glutathione,
and S—-hydroxy-mehtyl mercapto L-cysteilne.



The conposition of the present invention nmay also be to be adm nistered to
pets, for exanple aged pets. The conposition in accordance with the
present iW0OaAtyGMoeday 20 be for use in the treatnment or PETAP2HILI06823Df an
age rel ated decrease in food i ntake. The conpositions of the present
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tract, it may be preferred if for exanple at least in part a protein source
is used that is pre-hydrol yzed. For the same reason it mght be preferred
if a | i Fowweet 5LeBALALANNG LRET retediarm ichai e t ¥ 391 9EeFvaes) s fGded.

METs have thecadvant age thatot e are; easd v abseched tnd /e badiydp the
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i n a daidlyndose iiom tadrel/reangs sofr dadroutr0.a02d arerEs o/ kg body wei ght, for
exanple 0.05 to 0.12 10 g/ kg body weight. In order to achieve such daily
doses, the conposition may contain cysteine in an anount of at |east 2 g/kg
dry weimght ,catpbeast od g/fkgidy yomesght , iatrehéasin Gay/ Koe degdneighi,l lat

| east 8 g/ kg dry weight, or at |least 10 g/k ight. 15 Cysteine from
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duck, luncheon neat, eggs pr ot ei ns, protern %otta
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the present invention may have a caloric density of at least 0.5 kcal/g dry
wei ght. _Sonme people w th_an overal ow food.inta have problens t drgest
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with a higher caloric density is consuned. Hence, the conpositions of the
presentfdafrenti on may al so have a caloric density of at |east 0.8 kcal/g

dry weight, at least 1.0 kcal/g dry weight, at least 1.5 kcal/g dry weight,

or at least 2.0 10 kcal/g dry weight. .
Hence, e.dg. any disorder related to malnutrition may be

treated by administration of the composition of the present
invention. For example, the disorder related to malnutrition
20 may be selected from the group consisting of anorexia,
anorexia nervosa, cachexia, inflammatory diseases associated

with decreased food intake, or combinations thereof.

Low—grade inflammation appears to be an important parameter in
the development of the homeosteny, for example associated with
25 ageing. Age-associated low-grade inflammation may cause an
increase mortality and morbidity, such as body weight loss.

The present invention provides a new nutritional strategy to



Typically, about 10 to 40 % of the calories of the conposition may be from
proteins. As in particularly elderly people often suffer frominsufficient
prot ei n iWOaRE/(5468ay be preferred if about 20 to 40 % BCTiERR1GAHIIB] es of
the conposition are from 15 proteins. The conposition rray al so conpri se
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the group consisting of a food product, a pet food product, a drink, a
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nutrition, a nutritional powder to be reconstituted by addition of water, a
25 j ui @@Yoenitik bea aitrdeatiachlto &o6d deddivt-i ve, a food suppl ement, a
dairy product, or a gel. Food additive or nedicanents may be in the form of
tablets, ca suI es, pastilles or a liquid for exanple. The corrp05| tions
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(sol verBoS)ntrfJ oMiENG, AL S, nbast exr@ski NG PgeRt Si t Wei-ght kngpage8lS, the
jellifying agents, gel form ng agents, antioxidants and antim crobial s.
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agents, preservatl ves, stabilizers, enulsifying agents, buffers,

| ubri cartEt o5 ol Gridhts, wetting agents, fillers, and the like The
conposition nmay be to be admnistered orally, enterally or parenterally. In

general oral admnistration is preferred, since it can be easily done at
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mal nutrition and | ack of appetite 25 is often a serious problemthat may
cause delays in the recovery process. For people not willing to or unable
to constine tondoeralilon ehtehal radmranist favieon ioh tirey calpositd ons dfe t he

present jnvention be a preferred aption, for exarrpl e as tube feeding
f or nul &t 13%@2%% (%6543635%{/ Q‘lf 68551 P°

The composition in accordance with the present invention may
20 be for use in the treatment or prevention of an age related

decrease in food intake.

The compositions of the present invention will typically
contain a protein fraction, a lipid fraction and a

carbohydrate fraction.

25 The protein fraction may comprise at least 3.0 weight-%, at
least 4 weight-%, at least 5 weight-%, at least 7 weight-% or

at least 10 weight-% cysteine.



If oral and/or enteral admnistration is not possible or not recommended,
parenteral adm nistration my be used. Hence, the conposition of the
present iW0OaAtyGMeday al so be in a formsuitable for paPEmEP21/068231

adm ni stration. Such conpositions 5 often do not contain a carbohydrate
source, for_ exanple..The conposition may he to be adm njstet al or
in the T amtork %&b%{e?fgaﬁl%@fﬁe fggﬁﬂpc?)sﬁl £t naln%eyd af%%ctgéﬁéggd%%ni%ﬁggr ed
wi t hi n enre rhoumnteeftare 1or: it NG @ mealbe fore exanpliei FASosuekaiplrARtser ve
as 10 a functional appetizer, for exanple. Those skilled in the art wl|
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i nvention described herein, wthout departing fromthe scope of the
invention as disclosed. In particular, features described for the use of
the pr&&enttng Faventicsrs My belapplti &¢ tor e her E6Apodi 13 onsP bt PRELFFesent
i nventi /] r Fyrt - eat.u of vihe nt
Vet I8 e Ap Al et T e T o1 | ol P Exaan 60 and Fradr 6. CF gure 1
sumar itzed adverenguer itherit dhedesimgn.ea20 16 girse rdeshaws theplcaabvivei er sur vi val
curves of old rats fed with an alanine (A) and a cysteine (C) diet.
Log-rank test = 0.054, P = 0.816. Figure 3 shows the effect of cysteine
suppl ement ahicont vamnkodyr kebdghtt h#wp-mayeAnovan ffen triepeat ey simedsgr ement s:

Time (T): P <25 0.000]1,. Diet (D): .P = 0.915, TxD. P = 0.137. ato h tine
poi nt s e SHdri n§ea mq%éef%r L& easiogarﬁﬁfyi cantPy H?ff%‘?en?ar@‘ﬁsﬁéi' s
PLSD, Ryt @P)os b 9ur e54gshewsotie wefifgat, ofo€ystgipessuppberentoatizon on
food i ntake. Two-way Anova for repeated neasurenents: Tine (T): P < WO
2019/ 052488 PCTHEPZOIT068231 0. 0001, Diet (D): P = 0.0002, TxD: P < 0.0001.
atoi time points not sharing a common letter are significantly different

(Fisher's PLSD, P < 0.05). 5 Exanples: A cohort of nmale Wstar rats born
and br ded ® ndarndre speti Bivepathogedafirlae dmbaal fidrd | COPPEENI tecdemay

Nutrition Conparee, |NRA.Theix) was .used for .the. study, , e 18
mont h G130 tHey Wer & WeT ght'ed noRthtsy t%ge\"?lgl t}aet%eStt h%i 5/ E%?Q\)é%%&%
change and1 bheod e/ sanpl-ed wdi prider at o 1guant | §y gi/ibl adm@t eeyghey kerts
(acute phase proteins: a2-macroglobulin and fi br)' nogen). At the age of 21
nont hs, 1 93itts Guesl/&Hidh et i Mt we gridup<$att e @/t Body Sedtht , body

wei ght loss, and inflammtory status. Rats were fed with suppl enent ed
diets, 15 starting at the age of 21 npnths and for 14 weeks. The cysteine
di 0 congittiar | REehe2BEMASIEICA 5T | ee edSEreti TA0 ¢ SAFEF AR K Seiteriti¥ i ¢

Ani mal . Food. and; Fngi peeri ngy Mild-enm) ssons surs QX gg. Khanegl supphenep ed
with 4.%109 of Lcysteine (Sigm peLR)kg, and the control diet was
suppl enentledi 29 awthl2bdegiof Hi-cdl animie { Jenaf cancehtpecikgs allowing
(i so-nitrogenous diets). .Excﬁ’gri mental diets have been prepared at the Unite
Pr epar &t i ‘o ARTENtY nt aux, | NRA Jouy-en-Josas. The anmino acid
conposition of the comrercial (non-supplenented) diet is presented in Table
1. 25 Table 1. Amn i ition of rcial di A04). Amn
aci d5 Haobweever, cys%e?[%ed mcaoyrrpglsscg ge 8rotvq(?je%o J_’Ol“[? r?'atgrgi go%r)ces. 0
20 For example, cysteine may be provided from animal sources such
as pork, sausage meat, chicken, turkey, duck, luncheon meat,
eggs, milk, milk proteins, whey protein, ricotta, cottage
cheese, and/or yogurt; and/or from vegan sources such as red
peppers, garlic, onions, broccoli, Brussels sprouts, oats,

25 granola, and/or wheat germ.

These natural sources allow producing natural and effective
food compositions without adding artificially  produced
compounds. It is also possible to meet specific dietary needs,

such as for example for vegetarians or vegans.



Content in protein (g/100g) Content in the commercial diet(g/kg) aspartic
acid 7.5 12.22 threonine 3.5 5.70 serine 3.9 6.41 glutamate 20.3 33.15
praline AVO20R/G3463| yci ne 5.2 8.53 al ani ne PCT/EP2011/068231

The compositions of the present invention may have a caloric
density of at least 0.5 kcal/g dry weight. Some people with an
overall low food intake have problems to digest high caloric
food. For such people low caloric formulations are preferred.
5 Otherwise, increasing food intake has a more pronounced effect
if food with a higher caloric density is consumed. Hence, the
compositions of the present invention may also have a caloric
density of at least 0.8 kcal/g dry weight, at least 1.0 kcal/g
dry weight, at least 1.5 kcal/g dry weight, or at least 2.0
10 kcal/g dry weight.

Typically, about 10 to 40 % of the calories of the composition
may be from proteins. As in particularly elderly people often
suffer from insufficient protein intake it may be preferred if
about 20 to 40 % of the calories of the composition are from

15 proteins.

Q

The composition may also comprise about 15 to 45 % of the
calories of the composition from lipids, and/or about 20 to

70 % of the calories of the composition from carbohydrates.

The composition may be any kind of composition that is
20 acceptable for human or animal consumption. For example, the
composition may be selected from the group consisting of a
food product, a pet food product, a drink, a pharmaceutical, a
nutritional formula, a composition for c¢linical nutrition, a
nutritional powder to be reconstituted by addition of water, a
25 juice or milk, a nutraceutical, a food additive, a food

supplement, a dairy product, or a gel.

Food additive or medicaments may be in the form of tablets,

capsules, pastilles or a liquid for example.

The compositions may further contain protective hydrocolloids

30 (such as gums, proteins, modified starches), binders, film
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forming agents, encapsulating agents/materials, wall/shell
materials, matrix compounds, coatings, emulsifiers, surface
active agents, solubilizing agents (oils, fats, waxes,
lecithins etc.), adsorbents, carriers, fillers, co-compounds,
5 dispersing agents, wetting agents, processing aids (solvents),
flowing agents, taste masking agents, welghting agents,
jellifying agents, gel forming agents, antioxidants and

antimicrobials.

They may also contain conventional pharmaceutical additives
10 and adjuvants, excipients and diluents, including, but not
limited to, water, gelatine of any origin, vegetable gums,
ligninsulfonate, talc, sugars, starch, gum arabic, vegetable
oils, polyalkylene glycols, flavouring agents, preservatives,
stabilizers, emulsifying agents, buffers, lubricants,

15 colorants, wetting agents, fillers, and the like.

The composition may be to be administered orally, enterally or

parenterally.

In general oral administration is preferred, since it can be
easily done at home, and would consequently allow using the
20 subject matter of the present invention in a private
atmosphere. Everybody could easily have access to and use the
compositions of the present invention, optionally after

consultation with medical personnel.

In hospitalized conditions, malnutrition and lack of appetite
25 is often a serious problem that may cause delays 1in the
recovery process. For people not willing to or unable to
consume food orally, enteral administration of the
compositions of the present invention may be a preferred

option, for example as tube feeding formulation.
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5 often do not contain a carbohydrate socurce, for example.

The composition may be to be administered as a meal or in the

framework of a meal.

The composition may also to be administered within one hour
before or during a meal, for example. As such 1t may serve as

10 a functional appetizer, for example.

Those skilled in the art will understand that they can freely
combine all features of the present invention described herein,
without departing from the scope of the invention as disclosed.
In particular, features described for the use of the present
15 invention may be applied to the compositions of the present

invention and vice versa.

Further advantages and features of the present invention are

apparent from the following Examples and Figures.
Figure 1 summarized the experimental design.

20 Figure 2 shows Kaplan-Meier survival curves of old rats fed
with an alanine (A) and a cysteine (C) diet. Log-rank test =

0.054, P = 0.816.

Figure 3 shows the effect of cysteine supplementation on body
welight. Two-way Anova for repeated measurements: Time (T): P <
25 0.0001, Diet (D): P = 0.915, TxD: P = 0.137. 2™ " time points
not sharing a common letter are significantly different

(Fisher’s PLSD, P < 0.05).

Figure 4 shows the effect of cysteine supplementation on food

intake. Two-way Anova for repeated measurements: Time (T): P <
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Paranmeter Al anine (n =61)
5 Examples:

A cohort of male Wistar rats born and breed in a non-specific-—
pathogen-free animal facility (Unité de Nutrition Comparée,
INRA Theix) was used for the study. When rats were 18 month
old they were weighted monthly to evaluate their body weight
10 change and blood was sampled in order to quantify inflammatory
markers (acute phase proteins: a2-macroglobulin and
fibrinogen). At the age of 21 months, rats were divided in two
groups matched for Dbody weilght, body weight loss, and
inflammatory status. Rats were fed with supplemented diets,
15 starting at the age of 21 months and for 14 weeks. The
cysteine diet consisted in the commercial pelleted diet AO4
(SAFE/UARR, Scientific Animal Food and Engineering,
Villemoisson-sur—-Orge, France) supplemented with 4.0 g of L-—-
cysteine (Sigma) per kg, and the control diet was supplemented
20 with 2.9 g of L-alanine (Jerafrance) per kg (iso-nitrogenous
diets). Experimental diets have been prepared at the Unité
Préparation Aliments Expérimentaux, INRA Jouy-en-Josas. The
amino acid composition of the commercial (non-supplemented)

diet is presented in Table 1.

25 Table 1. Amino acid composition of the commercial diet (A04).

Amino acid Content in protein Content in the commercial
(g/100qg) diet (g/kg)
aspartic acid 7.5 12.22
threonine 3.5 5.70
serine 3.9 6.41
glutamate 20.3 33.15
proline 7.4 12.03
glycine 5.2 8.53
alanine 4.6 7.52

10
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WO 2012/052463 PCT/EP2011/068231
valine 4.3 6.98
cysteine 1.74 2.84
methionine 2.00 3.26
isoleucine 3.4 5.58
leucine 7.1 11.61
tyrosine 3.2 5.29
phenylalanine 4.4 7.18
lysine 4.5 7.29
histidine 2.3 3.69
arginine 5.6 9.17
Total 91.1 148.46

1- Mortality

Survival curves were generated by Kaplan-Meier method (Fig 2)
and compared by the log-rank test 1in order to analyze the

effect of cysteine supplementation on mortality.

Cysteine supplementation did not change the mortality rate.

2- Body weight

Body weight (Fig 3) decreased with time and it became
significantly different from the initial value at 7 weeks of
supplementation. The decrease accelerated at the end of the
experiment since body weights of the two last weeks were

different from each of the previous ones.

3— Food intake

Food intake (Fig 4) decreased with time and was lower for the
alanine diet. The significant interaction between time and
diet reveals that cysteine was able to blunt the decrease in
food intake associated with aging. Indeed, food intake

significantly decreased by 0.96% per week in the alanine group

11
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(significant linear regression r = 0.88, P < 0.0001) whereas
it was unchanged in the cysteine group (r = 0.20, P = 0.50).

The consumption of the 4 g cysteine supplemented diet blunts
the decrease in food intake that occurred when rats were about
5 22.5 months old suggesting that cysteine exhibit an anti

ageing-associated anorexia property.

4- Body weight, skeletal muscle and organ weilghts

As shown in Table 3, cysteine supplemented rats exhibited a

10 higher liver weight than control rats.

Table 3. Effect of cysteine supplementation on body, skeletal

muscle and organ weights

Diet
Parameter Alanine (n = 61) |Cysteine (n = 62)
Initial BW (qg) 657 £ 10 66l £ 10
Final BW (g) 595 + 13 613 £ 12
BW change (%/13 wk) - 7.03 £ 1.60 - 6.27 £ 1.18
Gastrocnemius (g) 2.51 £ 0.04 2.51 £ 0.04
Tibialis (mg) 888 = 16 889 £+ 18
EDL (mg) 222 £ 4 228 + 4
Soleus (mg) 177 £ 3 178 £ 4
Liver (qg) 18.4 + 0.5 20.0 £ 0.4
Small intestine (qg) 11.4 £ 0.3 12.0 £ 0.2
Colon (qg) 2.68 £ 0.06 2.76 £ 0.07
Kidneys (qg) 4,32 + 0.19 4,31 £ 0.17

BW: body weight.

12
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Claims:

1. Cysteine for use in the treatment and/or prevention of

malnutrition and/or disorders related thereto.

2. Cysteine for use in accordance with claim 1, wherein

5 the cysteine is provided in the form of a cysteine
precursor selected from the group consisting of

cysteine bound in a protein or a peptide hydrolysate or

a peptide, for example gamma-glutamyl-cysteine, or

another form of peptide, for example gamma—-glutamyl-

10 cysteine ester, mixed disulfides such as L-cysteine-
glutathione cysteine prodrugs, N-acetyl-cysteine (free

form, amide or ester forms), S-allyl-cysteine, S-
methyl-cysteine, S-ethyl-cysteine , S-propyl-cysteine,

TCA (thiazelidineScarboxylic acid), OTC (L—-2-

15 Oxothiazolidine-4-carboxylate), and S-hydroxy-methyl

mercapto L-cysteine.

3. Cysteine for use 1in accordance with one of the
preceding claims for use in increasing food intake,

and/or for decreasing satiety and/or satiation.

20 4, Cysteine for wuse 1in accordance with one of the

preceding claims for increasing appetite.

5. Cysteine for use in accordance with claim 1, wherein
the disorder related to malnutrition is selected from
the group consisting of anorexia, anorexia nervosa,

25 cachexia, inflammatory diseases assoclated with

decreased food intake, or combinations thereof.

0. Cysteine for use 1in accordance with one of the
preceding claims to be administered to an elderly

subject.

13
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of a nutritiongd
to 0.15 g/kg body weight.

10. Cysteine for use 1n accordance with one of the
preceding claims, wherein the nutritional composition

15 is to be administered orally, enterally or parenterally,
and wherein the nutriticnal composition is to be
administered within one hour before a meal, during a

meal, or as replacement of a meal.

11. A nutritional composition comprising at least 3.0
20 weight-% cysteine, preferably at least 4.0 weight-%
cysteine, more preferably at least 5.0 weight-%

cysteine.

12. The nutritional composition in accordance with claim 11,
wherein the nutritional composition has a caloric

25 density of at least 0.5 kcal/g.

13. The nutritional composition in accordance with claim 11
or 12, wherein the nutritional composition comprises

about 10 to 40 of the calories of the nutritional

oo

composition from proteins.

14
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nutraceutical, a food additive, a food supplement, a

15 dairy product, or a gel.
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