Medi um chai n di carboxylic acids, their derivates and netabolic disorders
The present invention relates in general to nedium chain dicarboxylic
acids, their derivatives and uses thereof. In particular, the present
invention relates to a 5 conposition conprising nmedi um chain dicarboxylic
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IGT and IFG refer to metabolic states intermediate between normal glucose

homeostasis and diabetes.

30 A further test, the oral glucose tolerance test (OGTT), may be performed to assess
whether the patient is diabetic or has IGT. The OGTT consists of a glucose drink
containing 75g of glucose. The patient's blood sugar level is measured at one and

two hours following administration of the drink.



patients with T2D are usually started on bi guani des. Common side effects
i ncl ude 20 abdom nal disconfort, diarrhea, nausea or vomting, |oss of
appetite, and netallic taste. Al pha- gl ucosi dase i nhibitors slow the

di gestion of carbohydrates, delay glucose absorption, and reduce the
increase in blood glucose after a neal. Conmon side 25effects include
abdom nal pain, diarrhea, and flatulence. In animls and humans,
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In animals and huméns, medium-chain dicarboxylic acids (DA), which include adipic
(C6), suberic (C8), sebacic (C10), and .dodecanedioic (C12) acids, derive from -
oxidation of the corresponding fatty acids or from the #-oxidation of longer-chain

30 dicarboxylic acids. In plants, DA are components of the natural protective polymers
cutin and suberin (Mingrone G, et al., Nutr Rev. 2006; 64:449;56). DA energy density
is intermediate between glucose and fatty acids.



5 fromthe group consisting of adipic (C6) acid, suberic (C8) acid, sebacic
(C10) acid, dodecanedioic (Cl2) acid. The medi um chain di carboxylic acids
may be used alone or in mxtures of two or nore dicarboxylic acids. The
derivatives of nmedium chain dicarboxylic acids conprise for exanple all 10
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CONsumedryg Brels_enf ResmBRULER AR idcRbiseBIhalCBRIédticonR Y actaclddhsther ed in
an anount sufficient to at least partially cure or arrest th(g‘%%%‘i ons of

the di sesujecinaatierofdorridesapdefclains. 3be fepandan fajls ferthey €sh this
is defi ”ﬁga%?tﬁéapéggﬁtmibﬁ?" |y effective dose"”. an anount that is

sufficient 'to at least partially reduce the risk of devel oping a disorder.
Such an amount is defined to be "a prophylactic effective dose". The
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thereof to treat or prevent metabolic disorders.

It also relates to the use of a composition comprising at least one medium chain
25 dicarboxylic acid (DA) and/or a derivative thereof for the preparation of a product to

treat or prevent metabolic disorders.

Metabolic disorders include for example peripheral insulin resistance, impaired
glucose tolerance and diabetes.

30
Medium chain dicarboxylic acids are preferably selected from the group consisting of
C4-C14 dicarboxylic acids. More preferably the medium chain dicarboxylic acids are
selected from the group consisting of C6-C12 dicarboxylic acids and comprise C6,
C7, C8, C9, C10, C11 and C12 dicarboxylic acids. Examples are succinic acid,
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protein source, a carbohydrate source and/or a lipid source. The present’
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30 amount adequate to accomplish this is defined as "a therapeutically effective dose".

In -prophylactic applications, compositions according to the invention are
administered to a patieht susceptible to or otherwise at risk of a particular disease in



followng mcronutrients in the ranges given:- 300 to 500 ng calcium 50 to
100 ng magnesium 150 to 250 ng phosphorus, 5 to 20 ng iron, 1 to 7 ngy
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30 Prebiotics may al so be added, for exanple to support the function of the -
probiotics or because they have a positive effect on digestion by

t hensel ves. Consequently, the product prepared by the use of the present
invention may further contain at |east one prebiotic. "Prebiotic" means
food substances intended to pronote the growh of probiotic bacteria in the
intestines. They are not broken down in the stomach and/or upper intestine
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insulin level 16.7 mJ | (Ascaso JF,et al., D abetes Care. 2003:3320-5).

Pre-di abetes is characterized by an inpaired fasting glucose and an
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level |sd8t ri@e8 and 11.1 mmol /L two hours follow ng adm nistration 30
of a glucose |nk contai ning 75g of glucose Diabetes is a netabolic
condition characterized primarily by high blood glucose |evels that result
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t he i"nsal’i n-"produci ng ceI I'sT People w th T1D produce very little or- no
insul n[)ietary fibore may also be added if desired. Dietary fibre passes through the small
intestine undigested by enzymes and functions as a natural bulking agent and
laxative. Dietary fibre may be soluble or insoluble and in general a blend of the two
25 types is preferred. Suitable sources of dietary fibre include soy, pea, oat, pectin,
guar gum, gum Arabic, fructooligosaccharides, galacto-oligosaccharides, siaIyIF
lactose and oligosaccharides derived from animal milks. A preferred fibre blend is a
mixture of inulin with shorter chain fructo-oligosaccharides. Preferably, if fibre is
preseht, the fibre content is between 2 and 40 g/l of the composition as consumed,

30  more preferably between 4 and 10 g/l.

The composition may also ‘contain minerals and micronutrients such as trace
elements and vitamins in accordance with the recommendations of Government
bodies such as the USRDA and guidelines such as FSMP.



10 Type-2 di abetes (T20), which is the nost common type (about 90% of all

di abetes), is strongly associated to an excess of body fat, especially when
concentrated within the abdomen. The product prepared by the use of the
present invention is considered to be in 15 particularly effective, if it
is adm nistered during or after a neal. O course the product prepared by
the use of the present invention may be a part of the neal or nmay even
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gl ucose production and/or to decrease endogenous glucose production. 5 A
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heal thy people after ingestion of no Cl0, 50% CHO, 15% protei n and 35%

| i pi ¥ pbersperands ; witiabey seierted having regard to their suitability’ for the intended
recipient.

The product prepared by the use of the present invention may also comprise at least
one kind of food grade bacteria, in particular probiotics.

30
“Food grade bacteria” means bacteria that are used and generally regarded as safe
for use in food. Probiotics are microorganisms which when administered in adequate

amounts confer a health benefit on the host.



50% CHO, 15% protein and 35% C10 DA (23 g) plus water or 10 g Cl10, 50% CHO -
3015% protein and 35% |ipids plus 10 g of Cl10 plus water. Ingestion of the
different neals was performed at 100 min. Figure 3 shows the tinme course of
pl asma gl ucose and insulin in T2D patients after ingestion of no Cl0, 50%
CHO 15% protein and 35% | ipids plus water; 23 g C10, 50% CHO, 15% protein
and 35% C10 DA (23 g) plus water or 10 g ClO 50% CHO, . 15% protein and 35%
i pi ds firaBiolig’ Geans qigropial selataparationg«stqompasentsHef raicratial cells Mt & was
per f of Mehdcich Shefl B 1% FRAMHLBr el ERRIg Bt IEhdd: RARMER® BuBbAsTRAsCbacar
I n heal tThy subjects ure report tine course of 'plasma sebacate in
12D subBecns Y. HbaExaqub)icés:s Tone saouldethej/ft@cdeflrm!h" drends hoes Scodeshnalebaci ¢

acid on 3]s ial glycem a, hepatic gluconeogenesis and gl ycogenol ysi s
wer e teﬁﬁqﬁﬂ?ﬁg‘@subj ects and heal thy volunteers during ingestion of a

m xey meal at breakfast. 15 Type 2 diabetic patients and heal t hy subjects
were matched for gender distrjbution, L'ngg:hand body mass i ndex as reported

in the Modifigations ?%%'Iee'ntPSt"T%tﬂoéa ff@;&p be @spycigter grth elReptyBlNeSS g/ )
PPM (kgndrgebkierd§ahbhdtrant®lif Sbesé nikd @Yardét 8 Rdtabbic Hotdilial of gut

microbiota resulting in an increased capacity to harvest energy from the diet
(Turnbaugh PJ, et al.,Microbial ecology: human gut microbes associated with
10 obesity. Nature. 2006). Such modifications of the gut microbiota are proposed to
contribute to the pathophysiology of obesity. Probiotics, the beneficial bacteria
present in food or food supplements, are known to modify‘ the intestinal microbiota
(Fuller R & Gibson GR, Modification of the intestinal microﬂora-using probiotics and
prebiotics. Scand J. Gastroenterol. 1997).
15
Probiotics that are preferably used in the product of the present invention may be
selected from the g'ro‘up consisting of Bifidobacterium, Lactobacillus, Streptococcus
and Saccharomyces or mixtures thereof, in particular selected from the group
consisting of Bifidobacterium longum, Bifidobacterium lactis, Lactobacillus
20 écidophilus, ~ Lactobacillus rhamnosus, Lactobacillus johnsonii, Lactobacillus
“plantarum, Lactobacillus salivarius, Streptococcus faecium, Saccharomyces boulardii
and LactobaciHUS reuteri or mixtures thereof, preferably selected from the group
consisting of Lactobacillus johnsonii NCC 533 (CNCM 1-1225), Bifidobacterium
longum NCC 490 (CNCM 1-2170), Bifidobacterium longum NCC 2705 (CNCM 1-2618)
25 , Bifidobacterium lactis Bb12, Bifidobacterium lactis NCC2818 (CNCM [-3446),
Lactobacillus paracasei NCC 2461 (CNCM 1-2116), Lactobacillus rhamnosus GG,
Lactobacillus rhamnosus NCC4007 (CGMCC 1.3724) Enterococcus faecium SF 68
(NCIMB. 10415), and mixtures thereof.

30 Prebiotics may also be added, for example to support the function of the probiotics or

 because they have a positive effect on digestion by themselves. Consequently,'the

product prepared by the use of the present invention may further contain at least one
prebiotic. -



80.812. 67 26.633.03 62.626.80 18.188.71 Type 2 D abetic Subjects (5W5M
52.16.98 170.76.53 81.9415. 97 27.984.08 59.8611.23 22.086.80 The subjects
i ngested the following fornmula neal 20 No C 0 group (control group): 50%
CHO 15% protein and 35% i pids plus water 23 g C10 group: 50% CHO, 15%

protein d, 35% C10 D 3 | us water .1 up,; % . 15%

protein r{ﬁb'ggg/o meﬁ’f"asoééy L%&?Orlfetcif'wegl %sg % t(g?gtég %ﬁ@?egsﬁi: t;s: 'Oé? t he
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significant decrease in postprandial: m.a area under thtg?cur ve (AUC)
r

ul Oh { hantBoting O PRApLadINo S €095 - he6afTSaB oSS RRT duttrBeY ey at o
with t h%@\?’ergegjogl the dg%ﬂbirﬁééiéoa@ microflora and/or by probiotics. Prebiotics are for
5 example defined by Glenn R. Gibson and Marcel B. Roberfroid, Dietary Modulation of
the Human Colonic Microbiota: Introducing the Concept of Prebiotics, J. Nutr. 1995

125: 1401-1412.

Preferably the prebiotic may be selected from the group consisting of
10 oligosaccharides and optionally contain galactose, mannose, soy and/or inulin;

dietary fibers; or mixtures thereof.

Preferably, the product prepared by the use of the present invention is to be
administered to pre-diabetic or diabetic subjects.
15
Insulin resistance represents an insensitivity of the peripheral tissues (e.g., muscle,
liver, adipose tissue) to the effects of insulin on glucose uptake. To compensate for
this, the pancreas releases much more insulin such that the cells are adequately
triggered to absorb glucose. This leads to high plasma insulin levels
20 (hyperinsulinemia). Insulin resistance in normoglycemic people is defined as a fasting
plasma insulin level > 16.7 mU/l (Ascaso JF,et al., Diabetes Care. 2003:3320-5).

Pre-diabetes is characterized by an impaired fasting glucose and an impaired
glucose tolerance. At some point a loss of control of blood glucose begins to emerge,
25  resulting in impaired glucose tolerance (IGT) or impaired fasting glucose (IFG) and
may ultimately result in T2D. Therefore IGT and IFG refer to metabolic states
intermediate between normal glucose homeostasis and diabetes. IFG is defined as
fasting blood sugar levels of between 6.1 and 7.0 mmol/L. IGT is indicated if the
blood sugar level is between 7.8 and 11.1 mmol/L two hours following administration

30 of a glucose drink containing 75g of glucose

Diabetes is a metabolic condition characterized primarily by high blood glucose levels
that result from the body’s inability to make or use insulin. Fasting blood sugar levels



Endogenous d ucose Production with the 10 g (-10% and 23g C10 DA (-9%
5nmeal @G uconeogenesis (%9 with the 10 g (-2.1% and 23g C10 DA (-2.3%
meal A significant increase in postprandial: d ucose clearance with the 10
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the abdomen.

The product prepared by the use of the present invention is considered to be in

15 particularly effective, if it is administered during or after a meal. Of course the product

prepared by the use of the present invention may be a part of the meal or may even

" represent a full meal. After the meal means within 1 hour, preferably within 30
minutes, even more preferred within 15 minutes after completion of the meal.

20  The present inventors were surprised to find that the product prepared by the use of

-

" the present’invéntion have several beneficial effects on a body.

Subjects treated exhibited a significant decrease in postprandial glycemia. Their
insulin secretion rate decreased markedly. Also the endogenous glucose production

25 and the gluconeogenesis decreased. Simultaneously, a sign‘iﬁcant increase in
postprandial glucose clearance was observed.

Consequently the product prepared by the use of the present invention may be used

" to treat or prevent hyperglycemia. Several disorders are linked to hyperglycemia.

30 Consequentfy, these disorders may be treated or prevehted by the use of the present

invention as well, for example, nephropathy, retinopathy, heart ahd cardiovascular
diseases may be prevented by the use of the pr'esent' invention.

10



Tabl e 2 HEALTHY SUBJECTS TYPE 2 DI ABETI C SUBJECTS 0-420 mi nutes Mean SEM P
Mean SEIVI P Insulin AUC No CLO (pM 6360930 9531.96 39343.20 7789.74
Insulin AUC | g C10 (pM 51112.80 8521.08 33535.50

The product prepared according to the present invention may further be used to
improve glucose clearance. Also, it may be used to at least partially inhibit hepatic

glucose production and/or to decrease endogenous glucose production.

5 A further embodiment of the present invention relates to the use of the product to

treat or prevent diabetes, in particular diabetes type 1 and diabetes type 2.

A further embodiment of the present invention relates to a composition, in particular a
food composition, comprising at least one added medium chain dicarboxylic acid or a
10  derivative thereof. All features described above for the use of the present invention
may be applied equally to this composition of the present invention. In particular, the
composition of the present invention may optionally a probiotic. Further, it may

contain a prebiotic.

15 Itis clear to those skilled in the art that they can freely combine all features described
herein without departing from the scope of the invention as disclosed. In particular, all
features described for the use of the present invention apply also to the composition

described in the present invention and vice versa.

20  Eurther embodiments and advantages of the present invention are apparent from the

following examples and figures.

Figure 1 shows how hyperinsulinemia leads from insulin resistance to impaired
glucose tolerance and how hyperglycemia leads from impaired glucose tolerance to
25 diabetes.

Figure 2 shows the time course of plasma glucose and insulin in healthy people after
ingestion of no C10, 50% CHO, 15% protein and 35% lipids plus water; 23 g C10,
50% CHO, 15% protein and 35% C10 DA (23 g) plus water or 10 g C10, 50% CHO,
30 15% protein and 35% lipids plus 10 g of C10 plus water. Ingestion of the different

meals was performed at 100 min.

Figure 3 shows the time course of plasma glucose and insulin in T2D patients after
ingestion of no C10, 50% CHO, 15% protein and 35% lipids plus water; 23 g C10,

11



5527.50 Insulin AUC 23g C10 (pM 39234.00 6780.18 0.022 29463. 00 4315. 86
d ucose AUC No C10 (m\) 38278.08 1493.35 52496.40 6474.09 d ucose AUC | Og
Cl10 (m\V) 37445.93 1354.06 43655.70

50% CHO, 15% protein and 35% C10 DA (23 g) plus water or 10 g C10, 50% CHO,
15% protein and 35% lipids plus 10 g of C10 plus water. Ingestion of the different (
meals was performed at 100 min.

5  Figure 4 reports the time course of plasma sebacate in healthy subjects.

Figure 5 reports the time course of plasma sebacate in T2D subjects.

10 Examples:

The acute effects of oral ingestion of sebacic acid on postprandial glycemia, hepatic
gluconeogenesis and glycogenolysis were tested in T2D subjects and healthy
volunteers during ingestion of a mixed meal at breakfast.

15 Type 2 diabetic patients and healthy subjects were matched for gender distribution,
age, and body mass index as reported in the following table 1:

20

25

Table 1 Age Height Weight (kg) | BMI FFM (kg) FM (kg)
(cm) (kg/m®) |

Healthy 47.216.03 | 173.8+7.68 | 80.8+12.67 |26.63+3.03 | 62.62+6.80 | 18.18+8.71

Subjects . A . : 4 . o

(4W/6M)

Type 2 52.146.98 | 170.716.53 | 81.94+15.97 | 27.98+4.08 | 59.86+11.23 | 22.08+6.80

Diabetic

Subjects

(5W/5M)

The subjects ingested the following formula meal

No C10 group (control group): 50% CHO, 15% protein and 35% lipids plus water
23 g C10 group: 50% CHO, 15% protein and 35% C10 DA (23 g) plus water
10 g C10 group: 50% CHO, 15% protein and 35% lipids plus 10 g of C10 plus water

The results of the cross-over single-blind pilot study showed in T2D subjects (n=10)

A significant decrease in postprandial:

12




4902. 50 0.028 d ucose AUC 23g C10 (mM 38119.95 1034.10 44185.28 5203.0

: . . .04
0.049 Total ISR No CIO (no!) 105.82 12.62 219.99 34.33 Total ISR I
(nrol) 101.15 16.49 213.69 46.30 o e

» Glycemia area under the curve (AUC) with the 10 g (-17%) and 23g C10 DA (-
16%) meal
e Insulin secretion rate with the 23 g C10 DA meal (-35%)
» Endogenous Glucose Production with the 10 g (-10%) and 23g C10 DA (-9%)
5 meal
e Gluconeogenesis (%) with the 10 g (-2.1%) and 23g C10 DA (-2.3%) meal

A significant increase in postprandial:
e Glucose clearance with the 10 g (+12.6%) and 23g C10 DA (+8.2%) meal

10
In healthy subjects (n=10), only the postprandial insulinemia AUC was significantly

decreased (-38%; 23 g sebacic acid)

In T2D patients the effect of C10 was more pronounced as shown in Figure 3

15 respectively for plasma glucose and plasma insulin time courses.

Figure 4 reports the time course of plasma sebacate in healthy subjects. The peak
was reached after 320 minutes from the beginning of the experiment, i.e. 200
minutes after the ingestion of the meal enriched with C10. C10 peaked later (delay of

20 40 minutes) after 23 g C10 ingestion.

Figure 5 reports the time course of plasma sebacate in T2D subjects. The
concentration of plasma C10 raised to values about 1.5 times higher than those
reached in controls, however the peak times were maintained. Another difference
25 was that in diabetics the two curves (10 g vs. 23 g) were overlapped up to 320
minutes, and then the concentration of C10 declined slower in the 23g C10 fed

patients compared with 10 g of C10.

Table 2 summarizes the mean values and the standard error of the means (SEM) for
30 insulin area under the curve (AUCs), glucose AUCs and Insulin secretion Rates (ISR)
after the meals. Glucose AUC was significantly lower in diabetic patients after the

meal containing 10g of C10.

13



Tot al

t he Endogenous d ucose Production (EGP),
deut erat ed gl ucose (Ra),

_the total

| SR 23g C10 (nnol) 93.60 14.00 142.27 26.48 0.036 5 Table 3 reports .
Rat e of Appearance of

the G ucoNeoGenesis (GNG and the glucose
cl earance for both healthy subjects and type 2 diabetic patients.

10 di abetics EGP was significantly reduced after Cl0 enriched neals

conpared with the standard neal . .
conpar ediheil3R wesmsighificantly redtisedbtter the meed iramthénhd ipidsswersesalbstitatad with was
C10 ingestion
T'n both heal thy subjects and‘ e

f c fter
ot on 1 22000 i BAHE Ge Bl i
15 Tabl e 3 HEALTHY SUBJECTS TYPE 2 DI ABETI C
SUBJECTS No Cl O 108Cl10 23g CIO No CIO

i n diabetic patient

S.

it dad ol

GNG was hi gher

ri che

b g

neal s.

In the diabetic patients

In type 2

Table 2 HEALTHY SUBJECTS TYPE 2 DIABETIC SUBJECTS
0-420 minutes Mean SEM P Mean SEM P
Insulin AUC 63609.30 9531.96 39343.20 7789.74
No C10 (pM)
Insulin AUC 51112.80 8521.08 33535.50 5527.50
10g C10 (pM)
Insulin AUC 39234.00 6780.18 | 0.022 29463.00 4315.86
23g C10 (pM)
Glucose AUC 38278.08 1493.35 52496.40 | 6474.09
No C10 (mM)
Glucose AUC 37445.93 1354.06 43655.70 4902.50 |0.028
10g C10 (mM) _
Glucose AUC 38119.95 1034.10 1 44185.28 5203.04 |0.049
23g C10 (mM) '
Total ISR No C10 | 105.82 12.62 219.99 34.33
(nmol) -
Total ISR 10g C10 | 101.15 16.49 213.69 46.30
(nmol)

{ Total ISR 23g C10 | 93.60 14.00 142.27 26.48 0.036
(nmol)

- Table -3 reports the Endogenous Glucose Production (EGP), .the iotal Rate of
Appearance of deuterated glucose (Ra), the GlucoNeoGenesis (GNG) and the

In type 2
10  diabetics EGP was significantly reduced after C10 enriched meals compared with the

glucose clearance for both healthy subjects and type 2 diabetic patients.

standard_ meal. GNG was higher in the diabetic patients compared with healthy
subjects after the standard test meal, but it was significantly reduced after both C10
enriched meals. C10 ingestion significantly improved the glucose clearance in both
healthy subjects and in diabetic patients.

- 15

14



20. 602. 88 21. 201. 30

10

15

10g CI O 23g C10 LOP (innolanin- | -lcg, -1) 6.522.45 6.302.45 6.1720. 68
10.974.89 7.813.27. 7.002.474 Total Pa (pnoTmrli .kgan, .1) 20.762.00
20.102. 70 19.602.41 20.322 19
Table 3 HEALTHY SUBJECTS TYPE 2 DIABETIC SUBJECTS

No C10 10g C10 23g C10 No C10 10g C10 23g C10
EGP (pmol-min” 6.5242.45 6.30+2.45 6.172+0.68 10.97+4.89 | 7.81%3.27 7.00£2.47
U kegmn )
Total Ra 2076£2.00 | 2060+2.8% | 21.20+130 | 20.10£2.70 | 19.60+2.41 2032+2.19
(umol-min™ kg,
.1)
Gluconeogenesis 3240526 | 31284507 | 31204363 | 42984340 | 40.862+3.62° 40.724.00°
(%)
Glucose clearance | 2.55+0.30 2.73+0.24* 2.74+0.26" 1.5840.19 1.76+0.13* 1.7140.21%
(ml-min'l-kg'l)

20

25

30

EGP, endogenous glucose production; Ra, rate of appearance; GNG, gluconeogenesis

* = P<0.02; # = P<0.01; § = P<0.05

In T2D subjects, a possible explanation of the effect of sebacic acid in reducing
plasma glucose concentration after a energy balanced mixed meal is that C10 DA

improves tissue glucose uptake — as shown by the higher glucose clearance — and

“likely increases the sforage of glucose in the liver, as glycogen, and decreases

hepatic glucose output. Of relevance is that this effect is also observed after
administration of 10g of C10 DA, even in presence of lipids in the test meal.

A typical nutritional formula containing medium chain DA may contain 1 to 30 g DA

per serving for an adult person.
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A uconeogenesi s e/ o) 32.405.26 3 1. 285.07 31.203.63 42.983.40 40. 8623. 62
40. 724. 001 3 ucose clearance (nmhnin-1.kg-i) 2.550.30 2.730.24# 2.740. 264
|.580.19 1.760.134 1.71+0.20 EGP, endogenous gl ucose production; Ra, rate
of appearance; GNG gl uconeogenesis *=P<0.02; # = P<0.01; =P<0.05 20 In T2D
subj ects, a possible explanation of the effect of sebacic add in reducing

pl asma gl ucose concentration after a energy bal anced m xed neal is that Cl0
DA inproves tissue glucose uptake - as shown by the higher glucose

cl earance - and Claims

1. Use of a composition comprising sebacic (C10) acid, or a derivative thereof
selected from salt forms of the acid and esters of the acid, for the preparation of
a product for use in the treatment or prevention, by oral or enteral administration,

of metabolic disorders.

2. A composition comprising sebacic (C10) acid, or a derivative thereof selected
from salt forms of the acid and esters of the acid, for use in the treatment or

prevention, by oral or enteral administration, of metabolic disorders.

3. Use in accordance with claim 1 or composition in accordance with claim 2,
wherein the product or composition is a food product, a food supplement, a

nutraceutical, a pet food product or a medicament.

4. Use or composition in accordance with one of the preceding claims wherein
the product or composition further comprises a medium chain dicarboxylic acid or
a derivative thereof selected from salt forms of the acid and esters of the acid, a

protein source, a carbohydrate source and/or a lipid source.

5. Use or composition in accordance with claim 4 wherein the medium chain
dicarboxylic acid is selected from the group consisting of adipic (C6) acid,
suberic (C8) acid, dodecanedioic (C12) acid, and mixtures thereof.

6. Use or composition in accordance with one of the preceding claims wherein
derivatives of sebacic (C10) acid and/or the derivatives of medium chain
dicarboxylic acids are selected from the sodium, potassium, calcium and
magnesium salts, and the esters of the acid are selected from glycerol esters

and ethanol esters.
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25 '"likely -increases the storage of glu-cose in the liver, as glycogen,
and decreases hepatic glucose output. O relevance is that this effect is
al so observed after adm nistration of 109 of C 0 DA, even in presence of
lipids in the test neal. A typical nutritional formula containing

medi um chain DA may contain 1 to 30 g DA 30 per serving for an adult
person. Clains 1. Use of a conposition conprising sebacic (Cl10) acid, or
a derivative thereof selected fromsalt forns of the acid and esters of the
acid, forytil or &Rap&dificlincdccdrddre@dugith ¢laim BSR Wiich it %ly@_élﬁolﬁ@_éltbrs)ére
prevention, by oral or enteral adm nistration, of netabolic disorders. 2.
A conposi $6lested Hiepr irigiegridebaci ¢ (C10) acid, or a derivative thereof

sel ected fyr sgl ' t ar [ f e in the
t r eat ment 80?19&@\/%05{. '?%grﬁ”ﬁ{?’ %%r@%r‘}&eﬁp @roa% gﬁeﬁ{rg{:ﬁ?g?}ﬁmgfﬁﬁ%? @bol iC

di sor der sthe 3ebatie (Ch0kracidrotalerieative thecdafiisnptesent do tpppradushin amaueior dance
with clai erei,n the product or conposition is a food product, a food
suppl enen‘g?,12$5¥£{)?%€%‘l¥t$c(§§l', a pet food product or a nedicanent. 4. Use or
conposition in accordance with one of the preceding clains wherein the

product or conposition further conprises a nedium chain dicar bolgg/l jc acid

or a deri Patsgeot ¢RIPRRTIIbINeaERUAdANGSVERIANSS & thE Rf?c?q'iﬁgétlﬁ”@.sdﬁ €t ers of

the acid g BoRlEl BomBHEES at A BIEKHALE OO IFEI MACRIriaR ih! Pirfloiaur ce.

5. Use or conposition in accordance wth claim4 erein the nedium chain

di car boxypiiobicdiced i s sel ected fromthe group consisting of adipic (C6)

acid, suberic (C8) acid, dodecanedioic (Cl2) acid, and m xtures thereof.

6. Use or conposition in accordance with one of the preceding clains

wher ei n deoi Uski sresorpositbmin actaiiahcaiith elai 08, tharadesrizedtinvieat tfe medi um

chain dicarboxylic acids are selected fromthe. sodiu t.9SSi cal ci um
Lo SFA33atEHy

and magneRfioRIatiss A& é%&cﬁeﬂe fEQrp e tRe oPraURe CRUSEHURY e O Bt ycer ol

esters anfa@bbaifls, e%ireFﬁ)cochs AP ShcARIBIAGEdd Ot |Mixaaesr grtess, Wik h clai m
6, in which the glycerol esters are selected fromtrlgl ycerides. 8. Use or
are

conposi ti particwaaceleetadic &om tiheomsowt eansistingc &fii RidePartesURhdPRIUM he
e Cof BEBbRAGE A" 8, v EabBatRE PAiaboniRlses ERttobAARe RiAfiEls 0

anount of per cohpositron in accordance wth
one of t heagioleaaitisngjobhsomis \ileetakiaciliube pamtduon, cbagpbaeusat shlisiisone ki nd

f food de bact ticul bi ot Cs. . Us. iti
" accor daREEoRpEaSclHRci, SARMdrEreS LAt i HAdoprEvoredBIEge | "
sel ect ed niaiinek theBiodUpretsrablysddieged i ititko gemipe consistingact bhetobadils

Streptococcus and Saccharonyces or m xtures thereof, | mi é sel ect ed
£rom the JGRBRRNICNAG: 543 RV B1228) ifidabactarumy pgakin NEC R UcieM im
acti s,  LagigbaRbbbiReAghISRIhNCC 2705 eoREIN s tgammosus, Lact obaci | | us

j ohnsonii, Lactobacillus p arum Lactobacillus salivarius, Streptococcus
faeci um Biidobasteriyrodactisdsiy t2, difidahagtario eistis NGCRS 18(GNEM 103448) .t ur es

t her eof ct | S1 f cillus

} ohnsont | ERGEAR LR T84 pAL I CREA P IR B 8 G

| 2170) , BGE, dabrbheilus rdromgruyn NCC400D $C GONED/1137281) EnterBedcalsidaetiam um

| actis Bblp,.  Bifl ium |l actis NCC2818 (CNCM 1-3446), Lactobacillus
par acasei é%@ (yﬁ%%%?%)ia Wt,w%atgl?r(%’gci | l us rhamosus GO, Lactobacillus
rhammosus NCC4007 (CGVCC 1.3724) Enterococcus faecium SF 68 (NCI MB 10415),

and m xtures thereof. 11. Use or conposition in accordance with one of the
pr ecedi ng 1d} ai Wee ifeF@MROSiian pRoaseardance: avitlo onei eh therRreepding nelaimss at

D et e . Lo i i clai m 11
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characterize Iotic Is selecte group consi sting
of oligosaccharides and optionally contain gal actose, nmannose, soy and/or

inulin; digtary fibers. or mxtur t her.eof,, . 3 | [ jon in
ccor danchuPeh riebposth (i Bhetifnie -, rcpneteRises i BoRR e,
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15. Use or conposition in accordance with one of the preceding clains
wherein the conposition or product is for use in treating or preventing
hypergl ycem a. 16. Use in accordance with one of the preceding clains
wherein the conposition or product is for use in inproving glucose
cl earance and/or insulin sensitivity. 17. Use or conposition in accordance
with one of the preceding clains wherein the conposition or product is for
use in inhibiting hepatic glucose production and/ or endogenous gl ucose
production. 18. Use or conposition in accordance with one of the preceding
clains wherein the conposition or product is for use in treating or
pr event i nd3dMap&r eempositioarin iacaprgiange ynibr ene of ihe pregedin@iciidssnargie 2.
19. Use oy, .C £ 1 [ ] : fi t i : |75
wnerein (e SORBSLNNT Br BoRBECH 3R e 8RFed o) BT BaBERE PBAIT g
hyper gl ycaubjects.el at ed di sorders, such as nephropathy, retinopathy, heart
and cardi ovascul ar di seases.

14. Use or composition in accordance with one of the preceding claims wherein

the composition or product is to be administered during or after a meal.

15. Use or composition in accordance with one of the preceding claims wherein
the composition or product is for use in treating or preventing hyperglycemia.

16. Use in accordance with one of the preceding claims wherein the
composition or product is for use in improving glucose clearance and/or insulin

sensitivity.

17. Use or composition in accordance with one of the preceding claims wherein
the composition or product is for use in inhibiting hepatic glucose production

and/or endogenous glucose production.

18. Use or composition in accordance with one of the preceding claims wherein
the composition or product is for use in treating or preventing diabetes, in

particular diabetes type 1 and diabetes type 2.

19. Use or composition in accordance with one of the preceding claims wherein
the composition or product is for use in treating or preventing hyperglycemia
related disorders, such as nephropathy, retinopathy, heart and cardiovascular

diseases.
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