1 Use of yeast flakes for the treatment and/or prevention of
hyperinsulinaemia The present invention concerns the use of yeast flakes
for the treatment and/or prevention of hyperinsulinaemia. Insulin is a
hypoglycaemic hormone secreted by the cells of the pancreatic islets of
Langerhans. Insulin can reduce glycaemia, in particular by activating
transport of glucose into target tissues (muscle, liver and adipose
tissues). Type-2 diabetes is characterized by insulin- resistance
translating, during a first phase, as hyperinsulinism. Some obesities are
also associated with. .hyperinsul nism. For diabetes with
insulin-resistance, medicinal products which can reduce excess blood
sugar without stimulating the secretion of insulin can be prescribed (for
example Metformin). Document JP-A-61-167622 proposes an agent to
combat diabetes containing a cell fraction of beer yeast, called cell wall
in this document, and obtained by hydrolysis of debittered beer yeast for
at least 2 hours at a temperature 50 to 70 and aqueous extraction of the
water-soluble constituents. Said cell fraction of beer yeast notably has a
glucan content of around 14.8%, a mannan content of around 13.9%.
Said cell fraction also
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has a glycogen content of around 24.9%. Glycogen is a reserve
polysaccharide also present in the muscles and in patrticular in the liver.
This glycogen is also a reserve substance of yeast, used by yeast as an
energy source to ensure its survival. While it one of the main constituents
of the cell fraction in this Japanese application, it does not form part of the
cell wall of yeasts. Patent application W02005/021015 describes the use
of yeast flakes for the prevention and treatment of hyperglycaemia and
stabilization of glycaemia, said yeast flakes having a low glycogen
content and able to 'he obtained using a simple enzymatic autolysis or
hydrolysis method. The total glucan and mannan content of said yeast

flakes is gt least.34.0 8.by weight.of. dry matter.. The ’-glucans, of the Cgllrai
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Patent application WOZ005/021015 describes
of vyeast flakes for the prevention and treatment of
hyperglycaemia and stabilization of glvcaemia, sazid yeast
flakes having a low glvoogen content angd able te be
obtained using z simple enzymatic autolvsis or hvdrolvsis
method, The total glucan and mannan content of said yeast
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The f-glucans of the cell wall of v=ast are
essentialilly glucose polvmers whose glucose units in the
main chailn are linked by 8~1,3 bonds and whose branches
are linked by pB-1,6 bonds. The pB-glucans of yeast are

insoluble and have low viscosity.



antitumoral applications (Adams D.S Journal of Leukocyte Biology, 1997).

The subject-matter of the present invention is the use of yeast flakes as
insulin-regulating agent. One subject of the invention is notably the use of
yeast flakes for the treatment and/or prevention of hyperinsulinaemia.
One subject of the present invention is the use of yeast flakes for the
preparation of a pharmaceutical composition intended for the treatment
and/or prevention of hyperinsulinaemi%, said yeast flakes having,, a total
glucan and mannan content of at least 34.0% dry matter content by
weight, and m a glycogen content of less than 10.0 a dry matter content
by weight. The term a yeast flake a refers to the insoluble fraction of the
yeast cellﬁhgo 1-chromiu wriched, .obtained af olysis, .
hydrolysis, &ssen iaf 1y by proteases; Teading to <5lubilisation of 4™
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So as to solubilise most. of the reserve sugars of the yeast cell i.e.
glycogen and trehalose. The yeast flakes are obtained by separating the
solubilised fraction using autolysis or enzymatic hydrolysis, preferably for

a time of at least 18 hours. Preferred yeast cream autolysis methods are
described pages 370 so 377 in the reference work a Yeast Technology

>> 2" edition, 1991, Reed and T.W. Nogodawithana, published by Van
Nostrand Reinhold, New York, ISBN 0-442-31892-0. The yeast flakes

thus obtained are then typically dried using a conventional drying method
such. as spray drying or drying on heated rolls.. The yeast flakes of the
invention have a total glucan and mannan content in the cell wall
(systematically expressed in equivalent weight of glucose_and manngse .
respectiVely - see medsl re%%%%ﬁ@%%\asaﬁeldﬁ go"f at least 34.091y' - °°
weight of @i atter and'a giicogenYesfitencysteniatically expressed ihi®
glucase: equivalentoweightck seecmeastretent meéthods below)of less: -

thap 1 10:0.9 by weight of.dry matier.-By.: hiypernsulinaemia >sis meant ¢
botggq,g,&}jr@gﬁr&s_ulinaemia and postprandial hyper.insulinaemi..a. In 5
one advantageous embodiment, the yeast flakes of the invention are

used for the prevention and/or treatment postprandial hyperinsulinaemia.

Alternatively, the yeast;sis or enzymatic hydrolysis is conductsd
st as to solubillse most of the reserve sugars of Lhe
yeast cell 1.e. glycogen and trehalcse. The yeast Ilakes
are obtained by separating the sclubilised fraction using
autolysis or enzymatic hydrolvsis, preferably for a time
of at least 18 hours. Preferred yeast cream autolysis
methods are described pagss 370 to 377 in the reference
work « Yeast Technology » 27 edition, 1991, ©&. Reed and
T.W. Nogodawithana, published by Van Nostraend Reinholid,
New York, ISBN 0-442-321892-82, The veast flakss thus
obtained are then typically dried using a conventional
dryving method such as spray Jdrving cor drying on heated

rolls.

The veast flakes of the dinvention have a total
glucan anc MANNAT content in the cell wall

{systematically expressed in eguivalent weight of glucose

H

ng mannose regpectively - sse measurement methods below)
at least 34.0 % by weight of dry matter and a glycogen
content (systematically expressed in glucose eguivalent

welght - see measurement methods below) of 1ess than

By  «  hyperinsulinaemia » is meant both Dbasal

hyperinsulinaemia and postprandial hyperinsulinaemiza. In



flakes.of the invention are used for the prevention and/or treatment of
basal hyperinsulinaemia. in another embodiment, the yeast flakes of the
invention are used for the prevention and/or treatment of both basal
hyperinsulinaemia and postprandial hyperinsulinaemia. Basal
hyperinsulinaemia is characterized by a high basal plasma insulin level.
The basal level corresponds to insulin levels between meals, notably

when the person, is fasting. The physicg)logical basal level is generally

equal to, or lower than 10 mO/L in a slim, healthy individual, Therefore
basal hyperinsulinaemia can be characterized by a basal level between
meals (notably when fasting) of more than 10 mU/L. Postprandial
hyperinsulinaemia corresponds to an gxcesiiye insulin response after
food intake. 'Postprandial hype rindtiindemia can'tié évidended by an oral”®
glucdseeiotéfahce test TOGTTY THeSpRySisgical “resporise toithd GE&TT °F
testris charactérized hyran insulin: seeretion pedleofigénerally.betweery 80s ¢
ands60 m/L i¥ a healthyslindndividuale Thesetorempoestprardiabrevention
hyperipsulinaemia.can be characterized by an, QG LT, respanse:with.an, ;. ,

insulin secretion peak of more than 60 MU/L. 6 A pa}i_gant'g lasma insulin
level 1§ HiedSired usig Eonventional téchhigues knoWh 1o perdons skilled ™
intHer the prevention and/or treatment of both basal

hypesrinsulineemia and postprandial hyperinsulinaemia.

- Basal hyperinsulinaemia Lls characterized by a high
bassl plasmae insulin level. The basal level corresponds
to insulin levels between meals, notabliyv when the perscon
is fasting. The physiclogical basal level 1s generally
equal to, or lower than 10 miU/L in a =lim, healthy
individual. Therefore Iaszl hnyperinsulinaemia  <an  be
characterized by a basal level between meals {(notably

whan fasting) of more than 10 mi/L.

Fostprandial hyperinsulinaemiz corresponds to  an

excessive insulin response after food intake.

Postprancial hvperinsulinaemia can be evidenced by
an oral glucese tolerance test {(0GTT). The physiological
response to the OGTT test i1s charscterized by an insulin
secretion peak of generally between 30 and 60 mU/L in a
healthy slim individusl. Therefore postprandlal
hyperinsulinaemia can be charscterized by an  OGTT
response with an iInsulin secretlion peak of more than
60 mU/L.



art. In particular an RSA test (Radio in-nu no-As say ) can !-)a performed
on a plasma sample taken from a patient (for example RIA, Biosurce,
Medgenix Diagnostics, Rungis, France). The objective of
hyperinsulinaemia treatment is reduce the basal plasma insulin level
and/or to restore a physiological insulin response after food intake. The
objective of hyperinsulinaemia prevention is notably to maintain the basal
plasma insulin level at physiological values and/or is maintain a
physiological insulin response after food intake. The subject-matter of the
invention is particularly the treatment and/or prevention of postprandial.
hyperinsulinaemia, The subject of the invention is particularly the use

such as defined above, whje[einﬂthe yeast flakes are of cheﬁgae«r;us_d_ ‘, .
Saccharomycés cereviside. Sdid yeasts dre préferably bakers™ yeasts A~ "7
bak&fsv§BasPRCa yéast Belongig tothe species Succhafomyess 10 the
cerevisiae] producediessentially. by aerebic (profiferationnortaltare asan be
taughtinthe-refergnce worss-Yeastpohechnology > eited aboue; and:  (zor

which Nas, not een used for any purpose before its AIQYSIS.ON — »y;nq s 5,

enzymatic hydroly=si.s, contrary to beer'yeast. for example which is a
sub-protitict from the manufacture of beer and has therefore served to
manufacture beer before being collected for enzymatic
The obiective of hyperinsulinesemia treatment is to
reduce the basal plasma insulin level and/or to restore a

pnysiclogical insulin response after food intake.

The obliective of hyperinsulinaemia prevention Is
notably to malntain the basal plasma insulin level &t
phyvsicliogicel valuess and/or to malntain a physiclogical

insulin response after food intake.
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The subject-matter of the invention i1s particular

the treatment and/or prevention of postprandial

hyperinsulinaemisa,

The subject of the invention is particularly the use
such as defined above, wherein the veast flakes are of

the gsnpus Saccharomyees cerevisiae.

Said veasts are preferably bakers’ yeasts. A baker's
yveast 1s a2 yeast belonging to the species Saccharomyces
cerevisiae, producad essentially by aerobic prolifération
or culture as taught 1in the reference work « Yeast
Technology » cited above, and which has not been used for
any purpose before its autolysis or enzymatic nydrolysis,

contrary to beer veasit for example which is a sub-product



autolysis or hydrolysis. This beer yeast was essentially cultured under
anaerobia (the production of beer being an anaerobic process). The
subject of the present invention is the use such as defined above,

wherein said yeast flakes have a total glucan and mannan content of at
least 40.0 1 dry matter content by weight, preferably at least 45.0 o dry
matter content by weight. The yeast flakes of the invention usefully have

a protein content N x 6.25 of 17.0 to 35.0 S dry matter content by weight,
preferably 18.0 no 26.0% dry matter content by weight. A particular

subject of the invention is the use such as defined above wherein said
yeast flakes have a mannan content of less than 30 O dry matter content
by weight. In one preferred embodiment of the invent-'Lon, the mannan
confentrofithe yeast flakes tiesdhetween 20:and.26 dnematiercoptentday o
weh%kaﬁlfﬁaﬁwmfao@%@ 39@@0@,' | ”%‘%?a%:i@h'%@»%@ﬁ%% bfxnzymam
enzymatic, autolysis,qr hydrolysis, separation of the solubilised, fraction . .
T B e e G
Examipie’t 17(s&ctidn Hedtidd:” Preparation steast filakes contdiniriy "9 =~
maRiansySaid productsafter an oral glucose tolerance test (OGTT), 8
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corresponds to  yeast flakes obtained by  enzvmatic
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fraction and drving of the non-soluble fraction such as

described previously and in Example 1.1 (section hesaded:
Preparation of yeast flakes containing mannans) Said

a tain
product, after an oral glucose tolerance test (O5TT),



allows a reduced insulin peak to he obtained compared. with a_placebo in
patients suffering from type-2 diabetes (see Example 2) . The subject of
the invention is notably the use such as defined above, wherein said
yeast flakes have a mannan content of less than 2 1 dry matter content
by weight, notably less than 1 % dry matter content by weight, notably
less than 0.1% dry matter content by weight. In another preferred
embodiment of the invention, the mannan content of the yeast flakes is
lower than 0.;. a dry matter content by fveight. The mannans can be
removed by hot alkaline treatment. Hot alkaline treatment consists of
placing in -an aqueous suspension the yeast flakes of the invention
obtained as described above, and of heating the suspension in an

alkaline e digm atbetiveen 706 and SKOOC for a faximimitime of thireer=d
hours,tThe fractiontsolubilised by: this sreatment containing most of .even e s

all, the.manngproeteins is removed by centrifuging and washing. The
remaining non-solubilised fraction is collected and generally dried.
Preferably the mannans are removed by hot alkaline treatment followed

by an acidrtreatmentfor fult removah-thedtnannanrs.nthese treatments-are. ch

detailed;in:the-Examples Section; . a1 vea
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9 With said products obtained from the preceding yeast flakes, subjected
to hot alkaline treatment and optionally to acid treatment such as
described previously (see also Example 1.1 section headed: Preparation
of yeast slakes devoid of mannans} and in which the mannans have

been fully or almost fully removed (the glucans representing most of the
total content of glucans and mannans) , it is possible after an OGTT' test
to obtain a reduced insulin peak compared with a placebo, and even
compared with yeast flakes in which th& mannans have not been

removed, in patients suffering from type-2 diabetes or from overweight
(see Example 2). The subject of the present invention is the use such as
defined above, wherein the yeast flakes have a total giucan and mannan
content eguaktoser kess:than@0: % drny imatter content byrweight imgtabhe st
equaldQor less 4han 80 a;dry matter,gontentiby weight, notablyequal toxnq
or Jess;than 70 dry matter content,by weight, The subject of the present. . ,

invention more” particularly the use such as defined above, wherein the
yeast flake$ iave & BtA giucan and Tanan comentof 4576809 4R %
matfér Eéntent by WEIGHE fotably"52:96 tio  80'e diy Fidttér dotiteREBy =715
weight,sprefeeablyt65 % too77 @ drysmatter contentby weight; and furthen.«
preferably; #£2.110,77:9 dry matter,contenthy weight.-thergfore: ycans  ana

mannansi, 1t is possible after an OCGTT test to obtain a

reduced insulin peak compared with a placebo, and even

compared with yeast flakes in which the mannans have not
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beer removead, in patlents sulfering from type-Z diabetes

or from overwelight (see Example Z).

The subiect of the present invention 1is the use such
as defined above, wherein the veast flakes have a total
gilucan and mannan content eqgual Lo or less than 90 % dry
matter content by weight, notably egual to or less than
g8l % dry matter content by welght, notablv egual to or

less than 70 % dry matter content by weight.

The subiect o¢f the present invention i1 more

7
particularly the use such as defined above, wherein the
veast flakes have a total glucan and mannan content of 45

to S0 % dry matter content bv welght, notably 52 % to
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B0 % dry matter content by welght, preferably 85 % o
7% dry matter content by weight, and further pref
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72 0% to 77 % dry matter content by welght. Therefor
according o one particulariy advantageous embodiment the
glucan and mannan content lies between 72 % teo 77 % dry

matter content by weight.



according to.one particularly advantageous embodiment the glucan and
mannan content lies between 72 0 to 77 9 dry matter content by weight.

10 Notably, in one particular embodiment, the subject of the present
invention is the use such as defined above, wherein the glucan and
mannan content lies between 72% and 77% dry matter content by weight,
and the mannan content is less than 2% dry matter content by weight
notably less than 1% dry matter conteggxby weight, notably less than 0,1 .
Alternatively, the glucan and mannan ¢ontent may also be equal to or

less than 55 % dry matter content by weight, provided that in remains
higher than 15 5 dry matter content by weight. Therefore according to one
advantageous embodiment, the glucan and mannan content lies between
52 G and 57 96 diy matter’conteht by Weiiht. NotaBiy i drie particdiar =*
embédirhént, theesabject of e prasentinventionidghesise suth agefined
defiedvabove,= whereiththesghucan and: mannamcontentlies betweenG2:2n
to 57> drymatter content-by weight, and-the;mannan -content is:less.than»

2 0.y mater conte0l by weight. fotghl lega an 16 de matigrconient,
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by weight, nota%ly es_s%than ).1 The subject p? the present invention is
the?ﬁﬁﬁgdéh legs than 1% dry matter content by weight,

o

notably less than 0.1

Alternatively, the glucan and mannan conitent may
also be equal to or less Than 5% % dry matter content by
welght, provided that 1t remains higher than 42 % dry

matter content by welght.

Therefore according to one advantageous embodiment
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the giucan and mannan content lies betwsen 32 % and
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dry matter content by wsight,

‘Notably in one particular embodiment, the subpiect of
the present Invention i1s the use such as defined above,
whersin the glucan and mannan content lies betwsen 572 %
te 57 % dry matter content by weight, and the mannan
content is less than 2 % dry matter content by weight,
notaply less than 1 % dry matter content by weight,

notably less than 0.1 %,

Tne sublect of the pressnt invention 1s the use such

as defined above, wherein the veast flakes have a

o~

glycogen content of less than 8.0 % dry matter content by
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welght, preferably less than 1.0 rv matter content by



as defined above, wherein the yeast flakes have a glycogen content of
less than 8.0 n dry matter content by weight, preferably less than 5.0 5
dry matter content by weight, preferably less than 3.0 u dry matter
content by weight, preferably less than 1.0 S dry matter content by 11
weight, and further preferably less than 0.1 o dry matter content by
weight. To remove the glycogen fully or almost fully from, the yeast
flakes, the yeast flakes of the inventionlcan be subjected to a hot alkaline
treatment such as describes above, and preferably a hot alkaline
treatment followed by an acid treatment. With said treatment it is possible
to produce yeast. flakes according to the invention having a total glucan
and mannan content of 45 r to 90 1 dry matter content by weight,

prefétafiiy 52 Tfo 805 dy miatter Coritenit by” Weight 'réferably 65 176" ==~

77 &£diy piattér cofiteht by weight, and further preferably 72 to 77 o dry

matter content by weight. With said treatment it is possible in particular to

produce yeast flakes which also contain less than 1,0 o dry matter

content by WeigHt Bf glycoger - préféfably tessthan 04 6 dry malttery =%
content byaweight lefiglyecogers: THreepharmaceuticalicompositigrntion can

acceeding o theikmvention can he;administeree dn differentforms arucr

@S

described above, and preferably a hot alkaline treatment

followed by an acld Trestment,
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flakes according to fThe invention having a total gluc

o]
and mannan content of 45 % to 90 % dry matter content by

weight, preferably 52 0 % dry matter content

o
ot
R
S o

weight, preferably €5 % to 77 % dry matter content
weight, and further preferably 72 te 77 % dry matt
content by weight. With said treatment it is possible
particular to produce yeast flakes which alsc conts

tegs than 1.0 % dry matter content by welght of glycoge
preferakly less than 0.1 % dry matter content by welg

of glveoogen.

The phazmaceutical composition acoor
invention c¢an pe administered in different forms

presentations.

The pharmaceutical compesition acgoerding te  th

invention comprisss &t least one  active  substan
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presentations. The pharmaceutical composition according to the invention
comprises at least one active substance represented by the yeast flakes
and a pharmaceutically acceptable vehicle. 12 The pharmaceutical
composition of the invention may comprise one or more other active
substances, for example chosen from among hypoglycaemic or
insulin-sensitizing agents, and notably from among hypoglycaemic
sulfamides, biguanide, metformin and thiazolidinedione derivatives;
inhibitors of a-glucosidases. The preparation can also contain one or more
vitamins, notably chosen from among vitamin A, vitamin C, vitamin D,
vitamin 8, vitamin K, vitamins B1 (thiamine), B2 (riboflavin), B3 (niacin),

B5 (pantothenic acid), B6, B8 (biotin), B (folic acid), B12 (cobolamine)
and/or one " 6r MoTét66a minerals HOtABIY choden trom Amont calchih, ™
phosphofds Spétassitm "sodiufm; fagResiuitand rorHife Bubjett of tiarle
preséntsinventiomis alson pharmaceuticabtompaositions suchras definedz ing
aboyg-£eptaining clwemium. Thepharmaceutical cOMpPAsition May am: des,

contain. one oL more-hharmaceutically acceptable excipients. In.ane .
preferfed embodiment, the pharmaceutical composition according to the '

inverition. 15 Siitable ford 7-0¢ 1255

The preparation can also contain one or nore
vitamins, notably chosen from among vitamin A, vitamin €,
vitamin D, wvitamin E, witamin ¥, vitamins BI (thiamins),
BZ (riboflavin), B3 (niacin), BS {(pantothenic acid), BE,
B8 {biotin), BY® {(folic acid}, Bl2 i(cobolamine) and/or ons
or more food minerals notably chosen from among calcium,

rhosphorus, potassium, sodium, magnesium and iron.

The subject c¢f the present invention 1is also
pharmaceutical compositions such as definad above

containling chromium.

The pharmaceutical composition may contaln one or

more pharmaceutically accepltable excipients.

In  one preferred empoodiment, the pharmaceutical

composition according to the invention is suitable for

administration via oral routs.

The pharmaceutical composition can notably be in ths
form of & tablet., capsule, pill, powder, granule or

SUSpension.



administration via oral route. The pharmaceutical composition can notably
be in the form of a tablet, capsule, pill, powder, granule or suspension.

13 The pharmaceutical composition of the invention can in particular be in
the form. of a dose intake corresponding to a quantity of dry matter of
yeast flakes according to the invention of less than 10 g, preferably 8to 9
g In one preferred embodiment, the subject of the present invention is the
use such as defined above, wherein the yeast flakes have a dry matter
content equal to or more than 90 % preferably equal to or more than 94

% and further preferably equal -to or more than 96 % Of weight. With said
a dry matter content equal to or more than 90 %, preferably equal to or
more than 94 %, and. further preferably equal to more than 96 it is

possible dbtairrbetter peedevalionofithe yeast:flakesthotably dyetter: can
bacteriolggicak stabiity apd betier stahiity against adverse reactions: ntake
whethet 95§t of enzymatic, origin. (Lhe, subject of the, present Invention.is. .
the use of .yeast flakes such as plefineg j;albj(?ve for the prﬁyegfio% E:arld/orn

& cdInG LG the Inventio egs  Lhnan afarahly
treaggmyent é:ff hyperlné'u)llnaemla, whether basalor - -
Lo B g, ’

in one preferred embodiment, the subject of <tThe
present inventicn is  Lthe use such as deflned above,
whareln the yeast flakes have & dry matter content egqual
to or more than 80 % prefevably egual to or more than
84 % and further preferably egual o or more than 96 % by
weight.

With seaid a dry matier conltent sgual to or more than
%0 %, preferably egual to or more than 94 %, and further
preferably equal to more than 26 %, 1t lz possible 1o
obtain better preservation of the wvesast flakes, notably
better bactericlogical stability and better stability
agailnst adverss reactlons whether or not of enzymatic

origin.

The subject of the present invention is the

-y

e O

io

X

o

us
yeast flakes such as defined above for the preven

O
i

and/or treatment of hyperinsulinaemia, whether basal
postprandial hyperinsulinaemis, irrespective of the

origin of the hyperinsulinaemia.

The subject of the invention is particularly the use

of yeast flakes such as defined above for the prevention

snd/or  treatment of  Thyperinsulinaemia associated
G

lin-resistance, overwelight,  obasity o metabolic



postprandial hyperinsulinaemia, irrespective_of the origin of the

hyperinsulinaemia. The subject of the invention is particularly the use Of

yeast flakes such as defined above for the prevention. and/or treatment

of

hyperinsulinaemia associated .'lth insulin-resistance, overweight, obesity

ON metabolic 14 syndrome iany type of patient suffering from
hyperinsulinaemia of this origin. However, although the invention is
intended for the prevention and treatment of any type of
hyperinsulinaemia, in any type of patient, in one advantageous

embodiment the flakes of the invention are used for the preparation of a

medicinal product intended for the prevention and/or treatment of
hyperinsulinaemia_in a non-diabetic patient. in this case, the subject of

the presentiinvention isparticUlary theUse dieast flakss sbighdy  Fom

defingdabd\ie for thelpravantiofn ahd/éf tieatment of hyperinsulinaemia
associated with insulin- resistance, with overweight, with obesity or
metabolic_syndrome in non-diabetic persons. Alternatively, the flakes
accordingliBXfﬁéé?ﬁ\’/erﬁilo?ﬁ"%“é?#al‘s@g’oelﬁg’éeaifoﬁﬁe preparation st & °F
medfiERET "profuct intéhded fof thHis prévéntion and/or tkeatmentiofre
hyperinsulinaemia. iraipatient withtype-2-giabetes: The: subject of ithe
presentis theanofablythe userof yeast s1ares of the invention

uzad for the preparation of & medicinzl product inten

1

the

of
one
are

ded

for the prevention and/or treatment of hyperinsulinaemia

in & non-digbetlc patient. in this case, the subject

of

the present Invention iz particularly the use of yeast

flakes such as defined above for the prevention and/or

treatment of hyperinsulinsemia associsted with insulin-

resistance, with overweight, with obesity or metabolic

syndrome in non-~diabetic persons.

Alternatively, the flakes according To the ilnvention
or

can  alaso be used £
product intended for the prevention and/or treatment

hyperinsulinaemis in a patisnt with type-2 diabetes.

the preparation of & medicinsl

o

[N

The

subject of the present is then notablyv the use of veast

ooy

treatment of hyperinsulinaemia associated with insul

resistance, overwelght, cbesity or metabolic svndrome

& person with type-2Z diabetes.

fiakes such as defined above for the prevention and/or

in-

in

By « typse—Z diasbetes » is alsc meant non-insulin-

dependent diabetes NIDD. Type-2 diabetes is characterized

by a fasting glycaemiz of more than 1.26 ¢g/L.



flakes such as defined above for the prevention and/or treatment of
hyperinsulinaemia associated with insulin- resistance, overweight, obesity
or metabolic syndrome in a person with type-2 diabetes. By " type-2
diabetes " is also meant non-insulin- dependent diabetes NIDD. Type-2
diabetes is characterized by a fasting glycaemia of more than 1.26 g/1
When fasting glycaemia is between 1.10 g/L and 1.26 g/L, the term
giycaemia anomaly is used. In particular, the subject of the present
invention is the use of yeast flakes such as defined above for the
prevention and/or treatment of hyperinsulinaemia during the first stages
of type-2 diabetes. By n insulin-resistance s meant, the lack of response
by insulin-dependent tissues to the action of insulin. The pancreas then
continues'toSecréfe insifin Whtise*pladma fevet becofies tod hight By <&n<
oveiweight*lor "tolesity»>ds meant.excesstnieight: Inadults, overweight
is characterized by a Body Mass index (BIM; of between 25 and 30 kg/m2
and obesity by a Body Mass Index (BMI) of more than 30 kg/m™. The
Body MasSin8éx i a-person i§ defifed By the folldwing forfritila: Whight o
(kg)-#Cflr="height(in)yezst filakes such as defined above for the
prevention and/or treatment of hyperinsulinaemia during
the first stages of tyvpe-2 diabetes

By « i1nsulin-resistance » 13 meant tThe lack of
response by insulin-dependent tTissues o the action of
insulin. The pancreas then coentinues to secrete insulin

whose plasma level becomes tToo high.

By « overwelgniy or « obesity » 1s nmeant excess
weight. In adults, overwelght is characterized by a Body
Mass Index (BMIY of betweern 25 and 30 kg/m2 and obesity
by a Body Mass Index (BMIY of more than 30 kgfma, The
Body Mass Index in a person is defined by the following
formulia:

_ weight (kg)

(height (m) }*

The expressicon « overwslght or obes

m -

diabetic persens » means overweight or obes

defined above in persons whose glyvcaemia 1s properly

regulated.
In particular the glucose plasma level in fasting
non-diabetic persons is less than 1.26 g/L {7 mmol/L)

-

notably less than 1.10 g/L (6.1 mmoel/L).



The expression < overweight or obesity in non- diabetic persons a means
overweight or obesity such as defined above in persons whose glycaemia
is properly regulated. In particular the glucose plasma level in fasting
non-diabetic persons is less than 1.26 g/L (7 mmol/L) notably less than
1.10 g/L (6.1 mmol/L). 16 By the expression " metabolic syndrome " is
meant a Set, of risk factors for developing cardiovascular disorders,
strokes and type-2 diabetes. The diagnosis of metabolic syndrome is
based on the evaluationof several parafeters, including waste size,
cholesterol and triglyceride levels, fasting glycaemia, insulinaemia and
blood pressure. In particular, according to the NCEP-ATPITI- (National
Cholesterol Education Program - Adult Treatment Panel 11!), metabolic
syndrome?ig disgnesed fthige: orx mereeobthecfollowiligprisk factorstaren © &
present: - waist size:of mare:than 88 em inaremen-and; more rthankQ2:eny r
in naen s HQL chalesteralleyglot less thap:Il mmell in men and 1.2
mmol/l in women, - triglyceride level equal to or more than 1.7 mmol/l -
fasting glycaemia equal to or more than 6.1, mmol/|
The diagnosis of metabellic syndrome 18 based on the
svaluation of several parameters, including waste size,

levels, fasting glycaemia,

[ -

choleatercl and triglyceride

insulinaenia and blood pressures.

In particular, according Lo the NCEP-ATYIIT
{(National Cholestercl Education Program - Adult Treatment
Panel IIT;, netabolic svndrome 1is diagnosed 1f three or

more of the following risk factors are present:

- walst size of more than 8% om in women and more

than 102 om in men

- HDL cholesterol level of less than 1 mmol/l in men
a

o
d 1.2 mmol/l in women,

3

- triglyceride level egual to or more than 1.7

mmol /1
- fasting glycaemiz egual to or more than 6.1 mmol/1

- blood pressure of over 130 mm Hg / B85 mm Hg.

Fostprandial hyperinsulinsemia may 1n particular
O

piay a role in the development



- blood pressure of over 130 mm Hg / 85 mm Hg. Postprandial
hyperinsulinaemia may in particular play a role in the development of
metabolic syndrome. The present invention also concerns a method for

the treatment and/or prevention of hyperinsulinaemia in a patient,
comprising the administration to the patient of a pharmaceutical
composition according to the invention. The method for the treatment
and/or prevention of hyperinsulinaemia.can., in particular, be a method

for the treatment and/or prevention of hyperinsulinaemia associated with
insulin-resistance, overweight, obesity or metabolic syndrome. In one
advantageous embodiment, the patient is a non-diabetic patient.
Alternatively, the patient may also be a patient with type-2 dia_be%es_The%_} ‘
invention particlilarly concerns said methdd i Witich thé pharfiacettical
conpGsitiBR‘is administeredt6 v ie-patient Via Bral Tt Fhé diffdrentin @
methodscadcordimgrtoitheninvenhtors ganninsparicutar comprise patient of
administering dedhe patientthe sphavnaceutical compesitign ina.daiy or. .
dose corresponding to 1 to 10 g, preferably 8 to 9 g of yeast flakes
according to the invention, said daily dose possibly being administered in

a single dose omantavsinglertime: cof intakersuch asrat breakfastyerincn of
severalpartial dosesd:e. spread;out.over the day, The methads.af the: «he

'nv%ﬂ%ﬁkﬂgxkaboéﬁh,c@sea%wevention of hyperinsulinaemia
assoclated with insulin-resistance, overwelght, obesity
or metabolic syndarome. In one advantageous embodiment,
the patient 1s a non-diabetic patient. Alternatively, the

patient may also e & patient with tvpe-2 dizhetes.

The invention particularly concerns said method in
which the pharmacevtical composition is administered to

the patient via oral route.

3
i
h
(8l
-

‘ferent methods according to the inventicon can
in particular comprise administering to the patlient the
pharmaceuticel composition in & daily dose corresponding
te 1L ote 10 g, preferably & to 9 ¢ of veast flakes
according to the invention, said daily dose possibly
being administered in a2 single dose or at a single time
of intake such as at breakfast, or in several partisl

doses 1.e. spread out over the day,.

The methods of the invention mayv also comprise at
least one wverification step to check the patient’s basal
insulin lewvel and/or insulin response subsequent to food
intake or to an OGTT test, after acute or chronic

administration of the pharmsceutical composition.



least one verification step to.check the patient's basal insulin level and/or
insulin response subsequent to food intake or to an OTT test, after acute
or chronic administration of the pharmaceutical composition. The
methods according to the invention can also comprise at measurement
step to measure the patient's basal insulin level and/or to evaluate insulin
response further to food intake or an OGTT test before acute or chronic
administration of the above pharmaceutical composition. The present
invention also concerns a method to reduce or stabilize the basal plasma
level of insulin in a patient suffering from basal hyperinsulinaemia,
comprising the administration to the said patient of an effective quantity of
a pharmag;gybtic%[e%%rg%?sitgocn &C&%dingto tn%*jbnventg%n.j;heﬁ method
reduce or stabilize the basal bclaéma Tevelof FthIinlf%aynﬁér?iCuIé’rTy‘,
conceTR a'patiefit SUtfetingEi6hTbasaf Ryperinstfifderiia ds¥ociated-Fith ¢
insulirepesistance overweight 2oligsity, br metabolic syndromeninoreonse
advantageous embediment-the patient iscamnon-digbetie:patient.zcuts o
Alterpatively the, patientmay. also be a pafigat with type-2 diahetes. Tice. . ;
present invgptiqn also concerns a method to reduce the insulin secretion
peaﬁoépﬁé}rsfoogdcfﬂtake in a patient suffering from postprandial
hyperinsulinaemia

The present invention also conecerns a method

reduce or stabilize the hasal plasma level of insulin

£

also

a patient suffering from basal hvperinsulinasemia,

comprising the administration to the said patisnt of

effective quantity of 2 vpharmaceutical composition

according to the invention.

The method to reduce or stabilize the basal plasma

level of insulin may particularly concern a patient

suffering Irom basal hyperinsulinaemia associated with
insulin-resistance, overwaight, obssity, or metabolic

syndrome. In one advantageous embodiment, tThe patisnt
& non-dlapetic patient. Alfternatively the patlent may

also be a patilent with tvpe-Z diabetes.

The present invention also concerns a method

reduce the insulin secreticn peak after food inteske in a

patient suffering from postprandial  hyperinsulinaemia

comprising the administration to said patient of

effective quantity of & pharmaceutical composition

according te the invention.

The metnod to reduce the insulin secretion peak

further to food intake may in particular concern



comprising the administration to said patient of an effective quantity of a
pharmaceutical composition according to the invention. The method to
reduce the insulin secretion peak further to food intake may in particular
concern a 19 patient having postprandial type rinsulinaemia associated
with insulin-resistance, overweight, obesity or metabolic syndrome. In one
advantageous embodiment, the patient is a non-diabetic patient.
Alternatively, the patient may also be q@atient with type-2 diabetes.
DESCRIPTION OF THE FIGURES - Figure 1: Kinetics of postprandial
insulinaemia in overweight patients (n=12). The results of the 3 days of
investigation are given as a mean SEN. Insulinaemia in controls who had
ingested milk is shown as a sg{lidéinﬂelwi_th S ua[nes:,i'n ersons WhO\tht o
taken yeast flakes devoid of mannans, (betas giucans) 488 tashad fine™
with"diatnordsl-and fif persohs- who Hadvifigested yeust flakes wifte tabelic
marmans asa ddttedimeawith triangless Thetinsulirelevel (ihmUby)isnt is
given asca funetion of-tinme in Mminutes (MiR) - Figure 2. Twedd fhtient may
postprapdial insulinagmia shown.as, ihe area,under curve (AUC) in
overweight persons (n=12) The 'résults of 3 days' investigation are given

as a

DESCRIPTION OF THE FIGURES

- Figure 1: Kinetics of postprandial insulinsemia  in

overweight patients (n=12).

The results of the I days of inwvestligation are given as
a mean * 3EM. Insulinaemia in controls who had ingested
milk is shown as a solid line with sguares, in persons
whe had taken yeast flakes devold of mannans (beta-
glucans) as a dashed line with diamonds, and in persons
who had lngested yeast flakes with mannans as & dotted
ling with triangles. The insulin level {(in mG/L) is

given as a functicon of time in wminubes {min).

- Figure 2. Trend in postprandisl insulinaemis shown as
the area under curve [AUCY  in overweight persons

(n=127.

The results of 3 davs’ investigation are given as a
mean * SEM. The area under curve obtained In contzrol
persons who had ingested milk i3 shown as a black line,

in persons who had ingested vyeast flakes devoid of



mean = SEM. The area under curve obtained in control persons who had
ingested milk is shown as a black line, in persons who had ingested yeast
flakes devoid of 20 mannans (beta-glucans) as a close dotted line, and in
persons who had ingested yeast flakes with mannans in a spaced dotted
line. he insulinaemi.a area (in mU/L*time) is given for the period 0-300
minutes (Cot), the period 0-120 minutes and the period 120-300 minutes.
Figure 3:. Kinetics of postprandial insuliqaemia in persons with ttvpe-2
diabetes (n=11;., The results of 3 days" nvesti.gation are given as a mean

t SEM. insulinaemia in controls who had ingested milk are shown as a
solid line with squares, in those who had ingested yeast flakes devoid of
mannans (beta- glucans) as a dashed line with diamonds, and in persons
who & ihgestetPYeasHIAkES With Tharfnans Wa dotted“line'ffth #°< o
trianglest Thesinsudin devel (iremU/ey is’gfiven asafunctionfoftimedns in 2
minutes émin) Figuret4:iTrend inepostprandialinsulinaemia shown-as the;in

area ypder.curve (AUC in patients with type-2. diabetes {nzil)Hhe (1o,

results of the 3 days' inejesgi ation are given as.a mean 1 SEK. The area, .,
. the rﬁexl (6] I %lnu; 5 %nq. tre. perﬁ?a 120300
of insulinaemia’in controls who hadingested milk 1S given in black, in'the

persofis Whdo = -

- Figure 3: Kinetics of postprandial Insulinsemia 1In

persons with type-Z dliabetes (n=11}.

The results of I days’ investigatlon are given as a2
mean + SEM. Insulinaemia in controls who had ingested
milk are shown as a solid line with sguares, in those
who had ingested yeast flakes devoid of mannans (beta-
glucans) as a dashed line with diamonds, and in persons
who had ingested veast flakes with mannans as 2 dotted
line with trianglss. The insulin level (in wU/L) is

given s a function of time in minutes {min).

- Figure 4: Trend in poestprandlial insulinaemia shown as
the area under curve {AUCY in patients with type-2

diabetes (n=11).

The results of the 3 davs’ lnvestigation are gilven as a
mean * SEM. The area of insulinaemia in <controls who

had ingested milk is given in black, in the persons who

= &

P

il

had ingested veast flakes deveoid of mannans (beta-
glucans) as a dlose dotted line, and in persons who had

ingested veast flakes with mannans as a spaced apart

dotted line. The insulinaemiz area {in mU/L*time) is



had ingested yeast flakes devoid of mannans (beta- glucans) as a close
dotted line, and in persons who had ingested yeast flakes with mannans

as a spaced apart dotted fine. The insulinaemia area (:i..n. m.U/L*trme) is

21 Given. for the period 0-300 minutes (tot), the period 0- 120 minutes
and the period 120-300 minutes. EXAMPLES Examele 1 : .. Preparation
o yeas hakes according to the .vention 1. Material and Methods
Preparation of yeast flakes containing mannans An aqueous cream (i.e. a

suspension of yeast cells in water) of Saccharomyoes cerevisiae having a

dry matter content between 12 and 10 "1 by weight is subjected to
hydrolysis using endogenous enzymes of said yeast cells, optionally
supplemented with. proteases exogenous to the yeast cells, such as

pepsif frexample. Hyeralysis i e8Adicted @S 0C for 24 Hours sbasitd ~

solubilige at. rieast 66rai bynweight of.the doy-matter ofitheyeast cells. In
practice and generally the autolyses and enzymatic hydrolyses of the
invention are conducted at between 45C and 55C for 18 to 36 hours,
witiaddtfhedise of any enzyme which may soluhilise the glucans or

Example 1: Preparation of yeast flakes according to th

=
Ll

Fony

Preparation of wveast flakes containing mannans

Q5

An agueocus cream (l.e. suspensicn oif yeast cel
in water; of Saccharomyces cerevigiae having a dry matt
content betwsen 12 and 18 % by weight is subjected
hydreolysis using endogenous enzymes of said veast cell
optionally supplemented with proteases ewxogenocus Lo t
veast cells, such as pepain for exampls. Hydrolivsis
conducted at B0°C for 24 hours so as to sclubllise

least 60 % by weight of the dry matter of tThe yesa

and generally  the autoclyses a

enzymatic of the invention are conducted

@]

)
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betwaeen 45°C and 55
of any enzyme which may solubilise the glucans

MannNoproteins.
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Sy,
he
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C for 1B to 3% hours, without the use

o



mannoproteins. 22 The solubilised fraction is separated from.the

insoluble fraction in several successive steps by centrifuging and washing
with water. The insoluble fraction is dried on heated rolls to a dry matter
content of 95 5 by weight. The agglomerates formed arc removed by
screening and the yeast flakes of the invention are obtained. Preparation

of yeast flakes devoid of mannans The yeast flakes obtained previously

are pieced in an aqueous suspension and heated in an alkaline medium

at between 70C and 100C for no more‘than three hours. In particular, the
suspension in alkaline sodium hydroxide aqueous medium is heated to
85C for two hours. The fraction solubitised by this treatment is removed,
the remaining non-solubilised fraction being collected, washed and
generally dfigéd. TReSoItbifised fraction eontaifingthesrhanfBproteiis  the
andialsothelglycdgenis removed by eentrflging andewashing. FTheyeastry
flakes obtaineg: afterthe hetalkalingtrgatrpentare preferably subjected to
an acid treatment to remove every trace of mannoprotein. The insoluble
fraction is next. acidified with. phosphor'::. or acetic acid, then incubated

at SOC forioneitostwiorhours: ridhe: selubiised fraction contaiaing:thels to =
residues Qftter content of 95 % by weight. The acglomerates

h

formed are removed by screening and the ys=ast flakes o

1)

the invention are obtained.

Preparation of veast Iflakes devold of mannans

The vyeast flakes obtained previocusly are placed in
an aguaous suspension and heated in an alkaline medium at
between 70°C and 100°C for ne more than three hours. In
particular, the suspension in alkaline sodium hydroxide

e

agueous medium 1s heated to 85°C for wwoe hours.

The Zfraction solubilised by this trsatment 1s
removed, the remaining non-solubilised fraction being
collected, washed and generally dried. The scolubilised

raction containing the mannoproteins and also  the

glycogen 1is removed by centrifuging and washing.

The veast flakes obtained after the hot alkaline
treatment are preferably subjected to an acid treatment
to  remove every trace of mannoprotein. The insoluble
fraction 1is next acldified with phosphoric or acetic
acid, then incubated at 80°C for one to two hours. The
soiubiiised fraction containing the residues of

mannoproteins, glvoogen and also some lipids 1z removed

¢

by centrifuging and washing.



mannoproteins, glycogen and also.some lipids is removed by centrifuging
and washing. 23 Aleasurement if glycogen content To a sample of 20 mg
of dried yeast flakes i.e, having a dry matter content of at least 90 % by
weight, is added 0,5 ml of 0.25 M Na2CO; and this mixture is held at 95C
for 4 hours. The mixture is then brought to a pH of 5.2 by adding 0.3 m1
of 1M acetic acid and 1.2 ml of 0.2M sodium acetate, and mixing the
ingredients. Distilled water is added up,to a total volume of 2 ml. 0 5 ml of
the suspension thus obtained are incubated for 15 hours in the presence
of excess amyloglucosidase of Aspergilius niger, such. as marketed by
ROCHE under Cat, No. 102 857, at 55C. After centrifuging, the released
glucose is assayed by enzymatic assay. The enzymatic assay of glucose
is notably described in the manual a Methods of Biochemical Analysis
and Food Analysis - using single reagents ", published by BOEHRINGER

MANNHEM gmp&:@,@c@%{n&q@@ 4989, pages,50 to 55, and is

preferably conducted using the "Test- Combination D-Glucose/-Fructose”
Cat. No, 139 106 from the subsidiary of ROCHE: BOEHRINGER

MANNHEWM Gimbh: AR BIQPHARM:GMbH Darmstadt.-GerMmanyakes i.e.
having a dry matter content of at least 90 % by welght,
ig addsd 0.5 ml of 0.2% M Na:CO: and this mixture is held

at 95°C for 4 hours.

The mixture 1s then brought to a pH of 5.2 by adding
0.3 ml of 1M acetic acid and 1.2 ml of 0.2¢ sodium
acetate, and mixing the ingredients. Distilled water is

added up to a total volume of 2 ml.

0.5 ml of the suspension thus obtained are incubated
for 15 hours in the presence of excess amyvioglucosidase
of Aspergilius niger, such as marketed by ROCHE under
Cat. Ne. 102 857, at 55°C.

After centrifuging, the released glucose is assaved

by enzymatilc zssav.

The enzvmatic assay of glucose is notably described
in the manuzl « Methods of Bilochemical Analysis and Food
Analysis - using Single reagents », published by
BOEHRINGER MANNHEIM GmbH Blochemica © 1885, pages 50 to
55, and is opreferably conducted using the Y Test-
Combination D-CGluceose/~Fructose” Cat., No. 139 106 from
the subsldiary of ROCHE: BOEHRINGER MANNHEIM GmbH / R-

BIOPHARM GmbH Darmstadt Germany.



24 The quantity (:in mg) of glucose thus assayed corresponds to the
quantity of glycogen present in the sample expressed in glucose
equivalent weight. Measurement of the total content of glucans and
mannans A sample of 20 mg of dried yeast flakes i.e. having a dry matter
content of at least 90 0 by weight, is subjected to acid hydrolysis by

mixing with 20 ml of 2N HC1, and the mixture is kept in a closed

screw-top tube for 4 hours at 103C in an oven under agitation every 15

mn. The acid solution thus obtained is then neutralized and the respective
guantity of glucose and mannose is enzymatically assayed in the
neutralized solution. This enzymatic assay of glucose and mannose is

also described on pages 50 to 55 of the above-cited manualand is ____ .
preferably pérformed Using the “Test-Combinatioin™ Cat. No 138 106; Thé™
différehcetiREdiculdted betwesii tie ghantity 6f GiG6Gse leXprédsedin  t0e
mgFassayed usingsthis meathody angk tirerquantitynof glucose (also
expressed in mg) assayed for these yeast flakes using the above method
to measure the glycogen content. 2S This difference (in mg) between the
tmm)assaﬁ%ﬁaaurement of the total content of glucans and

mannans

A sample of 20 mg of dried veast flakes 1.e. having

dry matiter content of at least %0 % by weight, is

411

subjected to acid bvdreolysis by mixing with 20 ml of 2N
HCL, and the mixture is kept in a closed screw-top tube
for 4 hours at 103°C in an oven under agitation every 15

mri.

The acid solution thus obtalined is then neutralized
and the respective guantity of glucose and mannose 1s

enzymatically assaved in the neutralized solution.

iy

This enzymatic assay of glucose and mannose is also
described on pages 50 to %3 of the above-cited manual and
is preferably performed using the “Test-Combination” Cat.

W® 139 106.

The difference is calculated betwsen the guantity of
glucose {expressed 1n mgl assayved using this method, and
the guantity of glucose (also expressed in mg) assayed
for these yeast flakes using the above method to measure

the glycogen content.



guantities of glucose corresponds to the total quantity of glucans present

in the sample, this quantity being expressed in glucose equivalent weight.
The quantity (in mg) of assayed mannose corresponds to the total.

qguantity of mannans present in the sample, this quantity being expressed
in mannose equivalent weight. 2.Results The yeast flakes thus obtained
have a dry matter content of 95 % by weight.. The composition of yeast
flakes containing mannans and of yeast flakes devoid of mannans
(obtained by hot alkaline treatment) |s‘g’ven in Table 1, Table

Composition of yeast flakes according to the invention Yeast ;Makes
containing Yeast' flakes devoid of mannans mannans_ i-nalysis aEnergy
R vsia Lnergy g per 1Qog intake an c per i0" 3rr.ake in ‘cam,” product
Kcallg of pfoductKealig €rdcnve™:afde,. 49°9 95046 551 2.989 GlGEansc
228;2:65: 1 Mannats. 27.1203Proms 231601298y 21 €£doidll Buantity
Ll@@”%@ﬁ%@§¥6present in the sample, this guantity being

expressed In glucose eguivalent welght

The guantity {in mg) of assaved mannose Correspo
fo the total guantity of mannans prasent in the sample,
thisz quantity being expressed 1in mannose eguivalent

waight.

The east flakes thus obtained have a drv maltlter

content of 85 % by welghi.

fot

The composition of veast flakes contalining mannans
and of yeast flakes devoid of mannans (obtained by hot

alkaline treatment) is given in Table 1.

Table 1: Compositicon of yeast flakes according to the

invention
Yeast flakes containing | Yeast fiakes devold of
_ WMaNnans mAnNans
| Enalysis in Energy Anslysis in | Energy
g per 100g intake in g per 100g ‘ intaks in
of product Kcal /g of product | Heal/g
‘ Carbohvdrates: 4%.% 2.046 55,1 ; 2,259
[ Glucans 28.2 - 5501 '
| Manna s 21.7 B 0 :
Froteins 23.6 1.298 2.2 0.121%
Eiplds 11.8 : 1.109 21.¢6 2.03




For both types of yeast flakes, the glycogen content was less than 10 s
dry matter content by weight. Example 2: Effect of the yeast flakes of the
invention on the insulin level of overwenon-diabeti 7e so n s and of
non-insulin-dependent diabetic persons. in the remainder, the yeast flakes
containing mannans are called " yeast flakes a and the yeast flakes
devoid of mannans are called << beta-glucans n. 1. Material and Methods
Subjects, characteristics and sample size 24 volunteers of 2 types were
enrolled: 12 healthy overweight volunteers and 12 patients with type-2
diabetes (men or women). For the overweight volunteers the inclusion
criteria were: body mass index of between 25 and 30 kg/m2 (Iimits

nclyged), age bepen 3 A@@d 85 years (imits included), normal fasting, _

glyqaemla <7 mmo /1, HbAlc: <6%, total “cholesterol? <- 70nuno7
triglyeeridess2 4.0 (FOIFE ﬁb%‘th%sdbcfélct%ri/vltﬁi’yﬁde“ >iabetes the
inclusion criteria were: age of between 30 and 65 years (limits included),

treat vgltr&megtgo{mm a,pd/Qr hys Qglycaemic_sulfamides and/or !
gIan i/ i 7(;: T ﬁ g Efivenﬁ;lm Qn

T O i [ 3 H
choﬁiﬁeﬁﬂﬁé'ﬁﬁrﬁwﬁﬁﬁ c averwe gn non- gz«meaac persons  and

cof non-insulin-dependent diabetic persons.

In  the remainder, the veast flakes containing
mannans are called « yeast flakes » and the veast flakes

devoid of mannans are called « beta-glucans ».

1. Material and Methods

Sukbjects, characteristics and sample size

24 wvolunteers of 2 types were enrclled: 12 healthy
overweight  volunteers and 12 patients with type-2

diabetes {men or women)

For the overwelght wvoluntesrs the inclusion criteria
were: body mass index of between 25 and 30 kg/m® {limits
included), age between 30 and 65 vears (limits included),
nermal fasting glvcaemia: <7 mmol/1l, HbAlc: <6%, total

P

cholestercl: £ 7.0 mmel/l, triglvcerides: £ 4.0 rmol/1.

For the subjects with type-2Z diabetes the inclusion
criteria were: age of between 30 and 65 vears {limits
incliuded), treatment with metformin and/or hypoglycasmic

sulfamides and/or glinides and/or glitazones for at least



triglycerides: y 4.0 mmol/l. The main exclusion criteria were: tyre-1.
diabetes, type-2 diabetes treated with insulin or acarhose, insulinopenia,
chronic kidney or liver deficiency, case history of chronic gastro-intestinal
disease, endocrine pathology, treatment possibly interfering with the
metabolism of carbohydrates and eating behaviour, intolerance to cows'
milk, claustrophobia (calorimetric measurements under Canopy@),
pregnant women, persons consuming9large guantities of products on the
list of banned foods. Only one diabeti¢ person proved to be insulinopenic
during the first induced hyperglycaemia and was therefore excluded from
the trial since not complying with the defined inclusion criteria. The 23
other subjects completed the study, Oral Glucose Tolerance Test (OGTT}
The tri4 166K p%%é*g\ciér 3 days ‘of hospitaliSafion *$&5arated by ah Mtsrvat
of 7-tol 84 W5l $ach Subjjeét Was- given each of the 3 OGTTs drawn in
random order. 8 g of yeast "lakes and 9 g of beta-glucans were used in
the OGTT tests. It is to be noted that the consumption. of yeast flakes at
the plannéd o8& dt 85 ddes MGt extebdthe cBfsimpfidh fevels* #2etes
obseryed for Bakers' yeastsand-fobd yedsts, 28nsulin or  acarbose,
insulinopenia, chronic kidney cr liver deficilency, case
history of chronic gastro-intestinal disease, endocrine
pathology, Treatment possibly  interfering  with  the
metabolism  of carbohydrates ancd eating  behaviour,
intolerance to cows’ milk, clazustrophoblis (calorimetric
meEasuraments under Canopy®), pregnant women, pPerscns
consuming large quantities of products on the list of

banned foods.

Unly one diabetic person proved to pe insulinopanic
during the first induced hyperglycasemia and was therefore
excluded from the trial singe not complving with the
defined inclusion criteria. The 23  other sublegts

completed the study.
Oral Glucose Tolerance Test (QSTT)

The trial tcook place over 2 dave of hospitalisation

separated by an interval of 7 to 14 days. Each subjec:

was given sach of the 3 OGT7Ts drawn in random order.

8 g of yeast flakes and 9 ¢ of beta-glucans were
used in the OGTT testz. It is to be noted that the
consurption of vyeast Iflakes at the planned dose of § g
does  not exceed The consumption levels observed Ifor

bakers’ vyeasts and food veastis.



The products were diluted in 187 ml of a.30% 3Cglucose solution
containing 50 g of ucglucose. Fo_: the placebo meal-test the 167 ml of
i'Cglucose solution were supplemented with 28 ml Of whole milk and 50
ml semi- skimmed milk to obtain an energy intake equivalentto 8 g of
yeast flakes and 9 g of beta-glucans. The metabolic day was divided into
two parts: a basal period (T-120 to TO) during which the basal conditions
(fasting) were measured, then the postprandial period of 4h45 (T15 -
T300) consecutive to the OGTT test. Dtiting the OGTT test the patient
was giver.... 50 g of is Cglucase at TO. Depending on the random order,
the possible extemporaneous addition was made to the solution either of
yeas- flakes or of beta-glucans or milk. The solution was to be ingested in
less than TO‘miritites“Fhé patient remainedlin decubitu's positior forsthe3 0%
5 followingdeours aveiding steep. During the inyestigation «days¢he ror the
subject was allowed 1o drinkwater (300, ml, maximum; . 1be plasmadinsylin.
levels werg determin basally (between 12120 and TO)andyp the
postpl%%dlgi period from'T 10’ 300° The venous samp?ejs were -
imn?éﬁiﬁ?éef§} Certtfifiged’5nd the PlasmaCollectdd fSr RSl as8dy. The®
assay of plasmalinkalin svak performeddy:Radicimimune- assay
(Medgenix Diagnostics(r), Rungis France),

The metabclic day was divided into two parts
basal pericd {(T-120 to TO) during whnich the basal
conditions {(fasting) were measured, then the postprandial

period of 4hds (T15 - T300) consecutlive to the OGTT test.

During the OGTT test the patient was given 50 g of

YCglucose at TO. Depending on the random order, the

poszible extemporanecus addition was mads toe the solution

=y

either of vyeast flakezs or o
soiution was to be ingested in less than 10 minutes. The

patient remeined 1n decubliius position  for  the

O

following hours aveiding sleep. During the investigation
day, the subject was allowsed to drink water (300 ml

maxirmurnt .

The plasme insulin levels were determined basall
(between T-120 and T0) and 1in the postprandiasl period
from T15 te T300. The wvenous samples were lmmedlately
centrifuged and fthe plasma collected for insulln assay.
The assay of plasma insulin was performed by RadioImmune-

assay (Medgenix Diagnostics®, Rungis Francel.

peta=-glucans or milk. The



29 Statistical tleatmel-IL The results are presented as a mean per group
the standard error of the mean (SEM). The results obtained with the 3
conditions (yeast flakes, beta-glucans and placebo (milk)) were compared
in pairs using the non- parametric Wilcoxon test on matched series. To
perform these statistical tests the software used was Statview (Statview,
Abacus Concepts, Berkeley, CA). 2. Results Good digestive tolerance of
both tested yeast products was observed. Trend in insulinaemia
throughout the 3 OGTT tests in the overweight subjects The increase in
insulinaemia in response to the oral glucose intake was significantly lower
in the presence of beta-glucans than with the placebo. The insulin peak
was significantly loyver in the presence of beta-glucans than with the
placebo (63.0 7.7 mU/l versus 91.6 13.4 mU/L for the milk condition
(p<0.01) (figure 1). The area under curve of insulinaemia in the presence
of beta-glyeans was:significantly-lower than with the.placeho (90.05).
(igure. 2. and Table 2). 3G For the yeast lakes, a frend towards a

LI ki 3 . resglu
reduction in insulin peak and in the area linder curve was obsérve
with the 3 conditions (yeast flakes, beta-glucans and

gbtained

pilacebo (milk)) were compared in palrs using the non-
parametric Wilcoxon test on matched series. To perform
these siatistlical tests the software used was 3Statview

(Statview, Abacus Concepts, Berkeley, CAJ.
2. Results

Good  digestive tolerance of  both tested vyeast

prodgucts was chserved.

Trend in insulinaemia Lhroughout the 3 OGTT tests in

the cverwelght subjects

The increase in insulinaemia in response to the oral
gluceose intake was significantly lower in the prasence of

beta~glucans than with the placebo.

The insulin peak was significantly lower irn the

pressnce of beta-glucans than with the placebo (63.0 +

7.7 mU/L versus 91.6 * 13.4 mU/L for the milk condition
(p<C.0%) {(figure 1). The area under curve of insulinasmia
in the presence of beta-glucans was significantly lower

than with the placebo [p«<0.05; (figure 2 and Tabls 2).



compared with the placebo. Table Insulin peak in mU/L and insulinaemia
areas under curve in mU/L*time in overweight subjects. The results are
expressed as a mean SEM p<x = significant difference compared with
placebo (milk). Overweight Milk Yeast Beta- insu’'_inaemia flakes gl,zcans
insulinpeak ._.. ..~...6 13.4-84.213,2r3.0t7.;,.... p<v.07 Area under
curve 8715 1130 8570 .44a~',- 6736 .F 591 0-300 mr, p<0.0S Area
under curve 6499 903 6214 + 960 48'6 504 0-120 min p<0.05 Area
under curve 2216 352356 5 48 1920 58 120 m.'In Trend in insilinaemi.a
throughout: the 3 HGPO tests is type-2 diabetes subjects In the type-2
diabetes subjects a reduction in insulin response was also observed in

the presence of beta-clucans and in the presence of yeast flakes. The

insulin peBRwas Sriy fieantly tédidced n thee Pre$érice of bothrBetEglor in
.ucans anthyepstflakesd (respectively 44:2 6@ mU/Cand43:8 4. pmEfved

versys 584 8.8 MUy forgnilkp<0.05) (figure 3 and Table 3). 31. The
area under curve was significantly reduced in

Table Z: Insulin peak 1in oU/L and insulinaemia areas
under curve in ml/L*time in overwelght subjecis. The
results are expressed as a mean £ SEM (n=12). p<x =
significant difference compared with placebo (milk).
Overweight : Milk Yeast ' Beta-
insulinaemia flakes glucans
Insulin peak f81.6 + 13.4 g4.2 + 13.2 3.0 4+ 7.7
. pah. 0L
Area under curve @ 8715 1 1130 8570 = 1444 6738 £ 591
0-300 mn f _ p<D. 05
Ares under curve | 649% % 903 6214 + 980 ¢ 4816 £ 504
0-120 min : : P, 05
Area under curve 221e £3 35 2354 *5 448 j 1920 + 158
120 min :

Trend Iin insvlinaemia throughout the I HGPO tests

type-2 diabetes subjiects

In the type-2 diabstes subjects a reduction
insulin response was alse cbhserved in the presence

beta-glucans and in the presence of yeast flakes.

The dinsulin peak was significanily reduced in U
pDresence of both beta~glucans and yeast fiak

(respectively 44.2 £ 6.0 nmU/L and 43.8 z 4.7 nl/L vers

ne
=%

us

56,1 & B.B mU/L for milk, p<0.05) {figure 3 and Table 3.



the presence of yeast flakes and beta-glucans compared with the placebo
Jfigure 4 and Table 3j. Table 3: Insulin peak in mU/L and insulinaemia.

area under curve in mU/i*time in type-2 diabetes subjects. The results

are expressed as a mean SLIM (n=111). p<w. significant difference
compared with placebo (milk). Overweight milk Yeast Beta- nsuianeemia

_ flakes r ucar.s _Insulin, peak 56.1 8.8 43.8 4.7 44,2 + 6,0 1 r<0.05
p<0.05 .Area under 9049 1070 7947 821 lip 8248 878 curve 0-300 mini
u=0.05 p<o0.D5 Area, under 4325 - 6 19 3644 1 361 3708 404 curve
0-120 min '., Area under 4725 587 430 502 4540 498 curve 120 min
The insulinaemia results in both populations, the non-diabetic overweight
subjects and th.e type-2 diabetes subjects, therefore show a significant
reduction ifi the? Tisulii'té§porise” dfter igestio 'of yeadt Makes Hevoid of -
manhans: e same @pplies: to thélingestionrof yeast flakeswontaininga red
mannans in supjects with; tpe. diaketes; 32 CLAIMS

Table 3: Insulin peak in miU/L and insulinaemia area under
curve in ml/i¥time in  type-2 diabetes subjects. The

results are expressed as 2 mean *t SEM  (n=1l}. p<x o=

significant difference compared with placebo {(milk).

Overweight Millk Yeast Beta-
insulinaemia flakes glucans
Insulin peak 6.1+ B.8 42.8 & 4.7 44,72 + 6.0

1 p<d. 05 o op<0.05
Aress under 804 + 1070 Te4T L BZI gz4g £ g7
curve 0-300 min p=0.05 <0, 05
Arsa under 432% = 519 3644 + 3EL 3708 4+ 404
ccurve 0-120 min -
| Araa under © 4725+ BT 430 4 202 ) 4540 x 498

ccurve 120 min ‘ |

The imsulinsemia resulits in both populations, the
non—-diaketic overweight subjects and the type-2 diabetes
subjects, thersfore show & significant reduction in the
insulin response after ilngestion of veast flakes deveid
of mannans. The same applises *to the ingestion of vysast
flakes containing mannans in  subjects  with  type-2

diabetes.



1. Use of yeast flakes for the preparation of a pharmaceutical composition
intended for the treatment and/or prevention of hyperinsulinaemia, said
yeast flakes having a total glucan and mannan content of at least 34.0 2
dry matter content by weight, and a glycogen content of less than 10,0 2
dry matter content by weight. 2. Use according to claim wherein the yeast
flakes are of the genus Saccharomyces cerevisiae. 3. Use according to
claim 1 or 2, wherein said yeast flakes have a total glucan and mannan
content of at least 40.0 2 dry matter content by weight, preferably at least
45.0% dry matter content by weight. 4. Use according to any of claims :_
to 3, wherein said yeast Flakes have a mannan content less than 30 2
dry matter content by weight. 5. Use according to any of claims 1 to 4,
wherein said yeast flakes have a mahiEcontent less than 2 2 dry
matter content by weight, notably less than 1 % dry matter content by

weight. natablyless than fu1 JLdre, matter eontent by weight, 33 in.Usg: .
aCCOFdiD% to any of claims 1 fo 5 wherein the yeast fishes have a total |
glu&alt Bha hannaR coritehit Eaualth orféss thafi 00" Adry Thatter contHt” -

by\ﬁéﬁﬂﬁF prevention of hyperinsulinzemia, sald yeast flakes

having

* a total glucan and mannan content of at  least

34.0 % dry matter content by weight, and

= a glycogen content of less than 10.0 % <ry matier

content by weight.

2. Use according to c¢laim 1 wherein the vyeast

flakes are of the genus Saccharomyces cerevisiae.

=i

3. Use according tc cleim 1 or Z, wherein said
yeast flakes have & total glucan and mannan content of at
least 40.0 % dry matter content by weight, preferablyv at

least 45.0% dry matter content by welght,

4. Use according to any of claims 1 to 3, wherein
said yeast flakes have a mannan content less than 30 %

dry matter content by waight.

5. Use azccording to any of claims 1 to 4, wherein
said yeast flakes have a mannan content less than 2 % dry
matter content by welght, notably less than 1 % dry
matter content by welght, notably less than 0.1 % dry

matter content by weight.



notably equal to or less than 80 % dry matter content by weight, notably
equal to or less than 70 5 dry matter content by weight. 7. Use according
to any of claims 1 to 6, wherein the yeast ‘lakes have a total glucan and
mannan content of 45 5 to 90 dry matter content by weight, preferably 52
a to 80 5 dry matter content by weight, preferably 65 5 to 77 s, by weight,
and further preferably 72 % to 7-1 S dry matter content by weight. 8. Use
according to any of claims _to 7, wherein the yeast flakes have a-
glycogen content of less than 8.0 5 dry tnatter content by weight,
preferably less than 5,0 o dry matter content by weight, preferably less
than 3.0 A dry matter content by weight, preferably less than 1.0 o dry
matter content by weight, and further preferably less than 0.1 55 dry

matter coftent'ByEweighe T 10se aécotding ¥9 afy dfekims 1%o 8 whersmin
the yeast/flakes haveadryamatter content egual o orrmoresthan:90:cntent
prefesably equalto o morethan®4 % and further preferably-equal po:of ¢,

more.than, 96 5 by, wejght,, 10, Use according to any of claims 1 égz?a@é t by
the prevention and/qr freatment of hyperinsulinaemia "associated with

insdiif-fetistanite *MNerws gt obedity “or Mistabdfic:8yndionie. B4/ 112t ter
Use“aecarding to ‘ekdifi10, characterized in that

7. Use according to any of claims 1 to 6, wherein
the veast flakes have a total glucan and mannan content
of 45 % to 90 % dry matter content by weight, preferably

52 % to B8O % dry matter content by welght, preferably

£5 % to 77 % by weight, and further preferably 72 % to 77

oo

i dry matter content by weight.

@

g. Ise according to any of claims 1 o 7, wheresin

the veast flakes have a glvcogen content of less ftThan
8.0 % dry matter content by weight, preferably less than

e
o
.
I}
-

matter content by weight, preferably less than

A L
<0
ey

dry matter content by welght, preferably less than

1
<>
o

dry matter content by  weight, and further

preferably less than 0.1 % dry matter content by weight.

9. Use according teo any of claims 1 to 8 whersin
the vyeast flakes have & drvy matter content squal to or
more than 90 %, preferakply equal to cr morse than %4 % and

further preferably egual to or moere than 9% % by waight.

10. Use according to anv of claims 1 fto 2 for the
prevention and/or treatment of hyperinsulinaemia
asscociated with insulin-resistance, overwsight, obesity

or metabolic syndrome.



the pharmaceutical composition is intended for the treatment and/or
prevention of hyperinsulinaemia in a non-diabetic; patient. 12. Use
according to claim 10, characterized in that the pharmaceutical
composition is intended for the treatment and/or prevention of type
hyperinsulinaemia in a patient with type-2 diabetes.

34

11. Use according tc claim 10, characterized in
the pharmaceutical composition is  intended fox
treatment and/or prevention of hyperinsulinaemia

non~diabetic patient.

12. Use according to clalm 10, characterized in

the pharmaceutical composition is intended for

ot
=

satment and/or preventieon of hyperinsulinaemia

patient with type-2 diabstes.

he

imnoa



