Use of yeast flakes for treating and/or preventing hyperinsulinemia The present invention concerns
the use of yeast cell walls for the treatment and/er prevention of hyperinsulinaemia. SUMMARY

In one aspect, there is provided the use of yeast cell walls for the preparation of a pharmaceutical
composition intended for the treatment and/or prevention of hyperinsulinaemia in a non-diabetic
patient, said yeast déHavalfs W @ag: faas@f glimantarhianhadrcbitentofatdeadir’d.0% dry matter
content by weight, and - a glycogen contentgfdess thar £6:8:% 'dry matter content by weight.
DETAILED DESCRIPTION Insulin is a hypoglycaemic hormone secreted by the p cells of the
pancreatic islets of Langerhans. Insulin can reduce glycaemia, in particular by activating transport of
glucose into target tissHes gmgsele; liverant adiposedissues). t he Type-2-diabatesds gbaracterized by
insulin-resistance-translating,. during a first@m&.’?@ypeggwg@sm. r%gm\(}:‘ e%t%%sci}triles argfalso
associated with hyperinsulinism. For diabetes with insulin-resistance, n eéf‘icina products which can
reduce excessBI®GF SHG§EWRAGHE-G&imulating the secretion of insulin can be prescribed (for example
Metformin). s2mmARecument 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'Rofié Rsaetdmiperatifrere e o theorsanel aasiogs bxletioh drehersrataixviabie

constituentspraith6alliEACUHpSilRGEMYSARINRIRIY Has:aHUGRR/EPPRIBNRIATBURFh A8 nRAmannan

content of around 13-9%. Said cell fraction also has a glycogen content of around 24.9%. Glycogen is
a reserve pOfRERIsRAatisRn Bib¥eAst /5N RNRYE and in particular in the liver. This glycogen is
also a reserve substanc O{gf yeast,. {ygecili?@/ a}{%éastgas N ine[gy squree to ensure its survival- While it
is one of the main constitiants of the calf FTACHON A thrs: ?f’ﬁhé%é) épcﬁﬁ'c%fﬁgﬁ SPHERSH ek part of
the cell wall of yeasts. and

- a glycogen content of less than 10.0 % HUry matter content by weight.

DETAILED DESCRIPTION

Insulin is a hypoglycaemic hormone secreted by the B
cells of the pancreatic islets of Langerhans. Insulin can
reduce glycasmia, in particular by activating transport
of glucose into target tissues (muscle, liver and adipose

tissues) . .

Type-2  diabetes is characterized by insulin-
resgistance translating, during a first phasge, as
hyperinsulinism. Some obesities are also associated with
hyperinsulinism. 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) .



Patent application W020.05/021015 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 be obtained using a simple'encymatio autolysis or hydrolysis method. The total -glucan and
mannan content of said yeast flakes is at least 34.0 % by weight of dry matter. The 5-glucans of
the cell wall of yeast are essentially glucose polymers whose glucose units in the train chain are linked
by 5-1,3 bonds and whose branches are linked by H1,6 bonds. The 5-glucans of yeast are insoluble
and have low viscosity. The 0-glucans purified from the yeast cell wall have immunostimulating
properties. In particular, it has been shown that the 0-glucans of yeast are capable of binding to
macrophages and of activating them. The -glucans of yeast are studied for antibacterial, antiviral and
antitumoral applications (Adams D.S., Journal of Leukocyte Biology, 1297). The subject-matter of
the present invention e g8é of yehstiakes' 48 instfifiedtfatiy agetit- COreShBbject of the
invention is notablyithessse of. yeast flgkes for the freatment and/dreprevention of bypeddsulinaemia.
One subject of the pregent inventian isitheuse, of yeast flakesiferdhe preparationafz pharmaceutical
composition intgg%@% {%rr rHs trgggpen%%g%@r p[ielt)\aentigg of iydggginsglin@lecmi_ag said yeast flakes

having: a total glucan and mannan cohtent of at least 34.0% dry matter content by weight, and a

glycogen contenfBPRS3HER 10.0 98 diy mattecoRteht BF&ht. 2 = T tétth ‘Cyeastiake " refers to
the insoluble fractiofrotthaepdast eells tidnehksmiudeedriched! obtared: after atitolsiror enzymatic
hydrolysis, essentially, by seteasesaleading ta:satubitisatiom of dfat leastnd % angkpreferably at least
6.0 % by weighf,of dry, matier of the whole yeast tellsand preserving the sifuetural polysaccharides of

the cell wall i.e, the pglucqns and mannans, these mannans %eingoln the. form of mannogrote ins.
has glycogen content or around 24.8%. &lycogen is

- reserve polysaccharide also present in the muscles and in
particular in the liver. This glycogen 1s also a ressrve
substance of yeast, wused by yeast as an energy source to
ensure . its surviwval. While it 1is one . of the msin
constituents of the cell fraction in this Japanese
application, it does not form pari of the cell wall of

ysasts.

Patent application WO2005/021015 .gdescribes tThe uss
of wveast flakes Icor ths prevention and treatment of
hyperglycaemia and stabillization of glycaemia, said yeast
flakes having & low glycogen content and able to be

- ‘obtained using a simple enzymatic autolysis or hydrolysis
method. The totazl glucan and mannan content of said yeast

flakes is at lezast 34.0 % by welight of dry matter.

The B-glucans of the c¢ell wall of vysast are
essentially gluccse polymers whose glucose units in the
main chain are linked by £-1,3 bonds and whoss branches
are linked by {£-1,6 bonds. The p-glucans of yeast are

inscluble and have low viscosity.



This autolysis or enzymatic hydrolysis is conducted 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 to 377 in the reference work ." Yeast
Technology " 2'd edition, 1991, G, Reed and T.W. Nogodawithana, published by Van Nostrand
Reinhold, New York, ISBN 0-442-31892-8. The yeast flakes thus obtained are then typically dried
using a conventional drying method such as spray o?fying or drying on heated rolls. The yeast
flakes of the invention have a total -clucan and mannan content in thecell wall (systematically
expressed in equivalent weight of glucose and mannose respectively - see measurement methods
below) of at least 34-0 % by weight of dry matter and a glycogen content (systematically expressed in
glucose equivalent weRjiet fsee wreasurerient FHethbE_IbEIbw) bt fess thah-10i09b BiEWeRight of dry
matter. By c&ypersisulimaemiag” is taeant-heth. basal hyperirsuliaemia ansspastprandial
hyperinsulinaem,g,,In, ane.advantagepus embodimest. the yeast flakes ot therinvention are used for
the prevention and/or treatment of pao%prg?dialﬁhxgerm%ulingeLnIga- Al;leernﬁt_ingIth}les yeast flakes of
the invention aré Tis&a f6r the prevention angl/:b“r’ rea%mfen% of Bés‘ail hyperi s_glllnaemla. In another
embodiment, th¢ §885t flakés of i heentidiPare BREFI6 I preventiGh ahtifdrtreathiént of both
basal hyperinsubnagmimane:postraidiat hypednsulidaemia. D Basal hyperirsalinaemia is
characterized by ahigh;hasal plasma, insyliy level- The basal level corresponds to insulin levels
between meals, notably when the person is fasting. The physiological basal level is generally equal to,
or lower than 1,0 ma/L in a slim, healthy individual. Therefore basal hyperinsulinaemia can be
characterized by a bagaldevelthptweenameats (ndtabhewiner fasting) rof endrecsthans10ting)./.14.
“Postprandial hypgrinsifinaeria eougsponds to.anexcessiye insulig response after food intake.
Postprandial hyperinsulinaemia can be evidenced by an oral glucose tolerance test .(0OGTT)- The
physiological response to the DGT7 test is characterized by an insulin secretion peak of generally
between 30 and 60 midHeinsahealtby simindivickiabikherefore pastprangiakhyperinsulinaemia can be
characterized by an QG T, response with.an insulin. segrgtion peak,of morefhan 6 mD/L. 6 A
patient's plasma insulin Ievqlqis_meagured using conventional techniques known to persons skilled in
the art. In particti&r & BF A 86t {Raliolmmuno-Assay) can be performed on a plasma sample taken
from a patient (for example RIA, Biosurce, Medgenix Diagnostics, Rungis, France)

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 hyperinsulinaemia, said veast flakes having:

- ' « & total glucan and mannan content of at least

34.0% dry matter content by weight, and

+ a glvcogen content of less than 10.0 % dry matisy

content by waight.

The term « veast fleake » refers to the linsolubie
fraction of the vyeast cells, non-chromium enriched,
obtained after autolysis Gr enzymatlic hydrelysis,

essentially, Py proteases, leading to solubilisation of



The objective of hyperinsulinaemia treatment is to reduce the basal plasma insulin level and/or to
restore a physiological insulin response after food intake. The objective of hyperinsulinasmia
prevention notably to maintain the basal plasma insulin level at physiological values and/or to maintain
a physiological insulin response after food intake_ The subject-matter of the invention is
particularly the treatment and/or prevention of postprandial hyperinsulinaem a The subject of the
invention is particularly the use such as defined above, wherein the yeast flakes are of the genus
Saccharomyces cerevisiae. Said yeasts are preferably :bakers' yeasts, A baker's yeast is a yeast
belonging to the species Saccharomyces cerevisiae, produced essentially by aerobic proliferation or
culture as taught in the reference work < Yeast Technology " cited above, and which has not been
used for any purpose before its autolysis OT enzymatic hydrolysis, contrary to beer yeast for example
which is a sub-produetz fron® the: manufacterezokbéer arrd has theréforé seyvetktashfanafacture beer
before being cflLly--ed forenzymatis autplysis or Bydrolysis. hissbeeryeasiwas gssemtially cultured
under anaerdbig (the production pf beer beng, a0 anaewghic pIocesg.; 1 The subject of the present

invention is the use suEh"gs dg)flne above, wherein said yeast flakes have a total glucan and mannan
content of at leat 46 96 AR nTAtRF Toftent By WeilGAL Hieferabty & Iég‘sti%o % dfy Matter content
by weight. Thenpeastdflakiessof the invention usefully have a Protein content N'.n 45.25 of 17-0 to
35_0 % :dry matter content by weight, preferably 18.0 to 26.0% dry matter content by weight. A
particular subject of the invention is the use such as defined above -wherein sai%g(east flakes have a

mannan content of les&than B0 9% ¥y nétter COMER By Wl O SNé préfenidd &@fbstiment of the
invention, the mermans contestodfithelyemst fiakds IBS betwears 204 26 dRy Patter édritent by
_weight. This embediment11 i.e. glycogen and trehalose. The yeast flakes
‘ are cobtained by separating the solubilised fraction'using
avtolysis or enzymatic hydrolysis, preﬁerably for a time
of ‘at least 18 hours. Preferred yeast cream autolysis

ages ‘370 to 277 in the reference

Py B

"metrhods are described
work « Yeast Technology » 27 edition, 1991, G. Resed and
T.W. Wogedawithana, published by Van No trand Reinhold,
New York, TISBN 0-442-31892-8. The veast flakes thus
obtained are then typically dried wusing a conventional

Tying method such as spray drying or drying on heated

rolls.

The vyeast flakes of the 3invention have a total
‘glucan and mannan content in the cell wall
(systematically expressed in eguivalent welght ¢f gluccse
and mannose respecﬁively ~ see measurement methods below)
of at least 34.0 % by weight of dry matter and a glycogen
content (systematically exprassed in giucose egulvalent
weight - see measurement metheds Dbelow) of less than

10.0 % by weight of dry maltter.

By «  hyperinsulinaemia » 1is meant both_ basal

hvperinsulinaemia and postprandial hyperinsulinaemia. In



corresponds to yeast flakes obtained by enzymatic eutolysis or hydrolysis, separation of the soltbilised
fraction and drying of the non-soluble fraction such as described previously and in Example 1.1
(section headed: Preparation of yeast flakes containing mannans). Said product, after an oral glucose
tolerance test (OGTT), B allows a reduced insulin peak to be 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 % 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 0.1 % dry matter content by weight. The mannans can be
removed by hot alkaline treatment. Hot alkaline treatment consists of placing in an aqueous
suspension the yeast flikes fthednventibABHERed, dsdeseived abovE and dtheatind the

invention are used for the preventioen and/or treatment of
postprandial hyperinsulinaemia. Altesrnatively, the yeast
fiakes of the invention are used for the prevention
and/or treatment of basal hyperinsulinszemia. In another
embodiment, the yeast flakes of the inventlion are used
for the prevention and/or treatment of both basal

‘hyperinsulinaemie and postprandial hyperinsulinaemia.

Basal hyperinsulinesemia 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 physiological basal level iz generally
agqual to, or lower than 10 mU/L in & slim, healthy
individual. Therefore basal hyperinsulinaemia can  be
characterized by & basal level betwsen meals (notably

when fasting) of more than 10 mU/L.

Postprandial hyperinsulinaemia corresponds  to  an

excessive insulin response after food intake.

Postprandial hyperinsulinaemia can_be evidenced Dy
an oral glucecse tolerance test (OGIT). The physiological
response to the OGTT test is characterirzed by an insulin
secretion peak of geneially between 30 and 60 mU/L in a
healthy slim individual. Therefore postprandial
hyperinsulinaemia <can be characterized by an OGTT
response with an insulin secretion peak of more than
60 mU/L.



suspension in an alkaline medium at bet70C and 100C for a maximum time of three hours The fraction
solubilised by this treatment :containing most of, even all,' the mannoproteins 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 acid treatment for full
removal the mannans. These treatments are detailed in the Examples section. With said
products obtained from the preceding yeast flakes, subjected to hot alkaline treatment and optionally
to acid treatment such as described previously (seeealso Example 1.1 section headed: Preparation of
yeast flakes 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 the mannesno ¢ravesnatisestrreicvediin patiénts saffétig FoRftypé-2diabetes or
from overweight {see Exasmple 2)=chnThe=subjectofthespresentimventian issthe Use sieh as defined
above, wherein the yeast flakes have.a fata} giucap.and mannan.content egual to-aeless than 90 %
dry matter content by weight, notably.equal to or less than 80 % dry matter content by :weight, notably
equal to or Iess‘%ﬁéﬁy F0"6 d@f‘mgttegrlcagsﬁ%%ntsbaﬁn v‘f%e ht‘“.a‘q(enl'h'ié"sou jedctg%1 thgeug?rgsgnt%%vention is
more particularlyrtharise sBéhas deffriet aBove M RHERSAthe St Akes have Hitalglucan and
merman content 0 45<p.90 % dry matter content by weight, notably 52 % to 80 % dry matter content
by weight, preferably 65 % to 77 % dry matter content by weight, and further preferably 72 % to 77 %
dry matter content by weight. Therefore according to one particularly advantageous embodiment the
glucan and mannan cBntenthiésbetiveery 72 D556 77 % dry riftfericontéift ByAweight 16°  Notably, in
one particular embadimentsthessubjest atihe preseht mventioh is1the usetsucheas defined above,
“Wherein the 9“@@ and;mannan content lies between 724:and 774 dryimatter content by weight, and
the mannan content is less than 2% dry matter content by weight notably less than 1% dry matter
content by weight, notably less than 0.1 %. Alternatively, the glucan and mannan content may also
be equal to or less thap,a5 % srydnatier contentypeweight provided that-ie vemains:nigher than 45 %
dry matter content by weight, . Thereforeaccording to ope adyantageousemhogimen: the glucan

and mannan conten Kfi?—i-g between 52 % and 57 % dry matter content by weight, .
physiclogical valu%s and/gr %o maintaln aygﬁﬁ%iologlcal

insulin response after food intzks.

. 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, whersin the yeast flakes are of

the genus Saccharomyces cerevisiae.

Said yeasts are preferably bakers’ yeasis. L baker's
yeast is a yeast belonging to the specias Saccha;omyces
cerevisise, produced essentially by aercbic proliferation
or culture as taught in the reference work « Yeast
Technology » cited above, and which has not been used for
any purpose before its autolysis or enzymatic hydreolysis,

contrary t©o beer yeast for example which is a sub-product



Notably in one particular embodiment, the subject of the present invention is the use such as defined
above, whe em n the glucan and mannan content lies between 52 % to 57 % dry matter content by
weight, and the mannan content is less than 2 % dry matter content by weight, notably less than 1 %
dry matter content by weight, notably less than 0.1 %- The subject of the present invention is the use -
such as defined above, wherein the glycogen content of less weight, preferably less weight, preferably
less weight, preferably less yeast flakes have a % dry matter content by % dry matter content by %
dry matter content by % dry matter content by 11 ‘weight, and further preferably less than 0.1 % dry
matter content by weight.  To remove the glycogen fully or almost ftlly from the yeast flakes, the
yeast flakes of the invention can be subjected to a hot alkaline treatment such as described above,
and preferably a hot alkaline treatment followed by an acid treatment. With said treatment it is
possible to produee yeast flakes accondingto thesnvention:bavingartotakrglueane rhannan content
of 45 % to 90 dyy matter gontenihy. weight-preferally 52 96 1o 80- % dry sratter eontent by weight,
preferably 65 % t(% 7? 's?/fsd.% m%tec[r%cxlnt%gtspy v J%htbggg f%{égesrtprggegraglys);’%{q ;Z:%‘ dry matter
content by We@hut. %th said treatment |¥|s possible’in particular to prgduce,wyeast flakes which also
contain less thai 156 95 Hry Fiie FEGRBRT DS Weight 8F GIEGGeRT preterably 685 thanT0 1 % dry
matter content byaxeight of gfycogen. . The pharmaceutical composition according to the invention
“can be administered in different forms or presentations. The pharmaceutical composition according
to the invention comprises at least one active substance represented by the yeast flakes and a '
pharmaceutically acc@ﬁﬁakﬂékﬁ/%?ﬁ(ﬂe?f the present invention is the use such
as defined above, wharein said veast flakes have a total

o

glucan and mannan content of at least %0.0 dryv matter
content by weight, preferably at least 45.0 % dry matter

content by wesight.

'The yeast flakes of the invention usefully havse a
protein content N x ©.25 of 17.0 to 35.0 % dry matter
content by weight, preferably 18.0 to 26.0% dry matter

content by weight.

A particular subject of the invention is the use
such as defined above wherein said ysast flakes have a
mannan content of less than 30 % dry matter content by

— welght.

In éne preferred embodiment of the inventicn, <the
mannan content of the yeast flakes lies between 20 and 2o
% dry matter content by weight. Thig embodiment
corresponds to veast flakes obtained Dby snzymatic
autolysis or hydrolysis, separation of the solubilised
fraction and drying of the non-soluble fraction such as:
described previously and in Example 1.1 izection headed:
Preparation of yveast Ilakes containing mannansg). Sald

product, after an oral glucose tolerance Test {0GTT),



P

19 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 thiazclidinedione derivatives.;
inhibitors of a-glucosidases The preparation can also contain one or more vitamins, notably
chosen from among vitamin A, vitamin vitamin D, vitamin E, vitamin K, vitamins El (thiamdne), B2
(riboflavin), E3 (niacin), B5 (pantothenic acid), BE, B8 (biotin), B9 (folic acid), E12 (cobolamine) and/or
one or more food minerals notably chosen from antong calcium, phosphorus, potassium, sodium,

magnesium and iron. The subject of the present invention is also pharmaceutical compositions
such as defined above containing chromium. The pharmaceutical composition may contain one or
more pharmaceutically acceptable excipients. In one preferred embodiment, the pharmaceutical

composition acedfding tethe awvertidn 1S suitable ferddniinistiationVia oraFroGET P2 T The
pharmaceuticahﬁ&[np@sgip@dmfbnatab_&)ebeeinﬁheéaméﬁﬁn@bmpmaps@le-; pilk povedes sgranule or
suspension. 13 SmeTﬂg}ﬁa %qrgna;geutical composition of the invention can in particular be in the form of
a dose intake correspondlng to a quantity of dry ratter of yeast flakes according to the invention .of
less than 10 g, preferably 8 to 9 2, In one preferred embodiment, the subject of the present

invention is the use sygh as.defined asove.avhekein the yeast flakeschave redry=maties-gontent equal
to or more than_90 P{%feeéa%lgo%ia' i.ormare than 94 26 and further preferably.equal to or more

than 96 % by Welgh h said a dry mattef content equal to or more than 90 % greferably equal
to or more than“§4' H/a’nzii(ncf’lfurtI11§|5Ere‘fe%blyeq"uaﬁll”o"/m’&"e tidn 96785 5t s (;/SSIbTe 0 6btain better
preservation of thé3kast flakes, netasly Bettér BhcterBRgica stabilifEahd Batte¥ Staiifty against
adverse reactiopsasbethersynatiofrenzymatirorigiic ter content by weight.

In another preferrsed embodiment of the invention,
the mannan content of the yeast flakes is lowser than

0.1 & dry matter content by weight.

The mannans can be removed Dby -hot alkaline
treatment. Hot alkaline treatment consists of placing in
an agueous suspension the yeast flakes of the invention
obtzined asg described above, and of  heating the
suspension in an alkaline medium at betwsen 70°C and
100°C for a maximum time of three hours. The fraction
solubilised by this treatment containing most o©f, even
all, the mannoproteins is removed by centrifuging and
washing. The remaining non-solubilised fraction  1s

collected and generally dried.

Preferably the mannans are removed by hot alkaline
treatment followed by an acid treatment for full removal

the mannans.

These tr aa,ments ars detailed in the Examples



The subject of the present invention is the use of yeast flakes such as defined above for the prevention
and/or treatment of hyperinsUlinaemia, whether basal or postprandial hyperinsulanaemia, 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 hyberinsulinaemia associated with
insulin-resistance, overweight, obesity or metabolic 14 syndrome in any 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 present invention is particularly the use of yeast flakes such as defined above for the prevention
and/or treatment of byperipsulingenia gssogialed with lnsulin-fesistance, Wil pyenueight, with obesity
or metabolic syndrome in non-élabetlc ersons- thernatlvel_y, the a&es acc%r&ing to the invention
can also be uset-fFifie preparatioir fa medicina? proddctifterifed for fife Braventichtand/or
treatment of hyperirisulinbéthiadn acpdtiemeditheype-2udiabetesiFive stibjactrofaiié present is then
notably the use ofyeast flakesrsuaipas defined above dar the prevention-apdfaer:-treatmerst of
hyperinsulinaemja assogiated with.insulingesistance, ovenueight, qhesity arypetabgli syndrome in a
person with typé-2 diabeﬁ'}tes. . %}/ .0 type-2 diabgte% "wiialsgmmeantdnon;igsulin pEendent diabetes
NIDD. Type-2 disbetes s Chardcterize 1by %‘f‘ggﬁﬁg g §/lé”e mia S mere than 1.28 g‘? 215 When
tasting glycaemiERrBéGice 1. 10PE afid 1 96 g/ the terfiPBiytaemPa afoRaRFis used.  In
particular, the subjectof the presént mventiohss H#iccuse efiyeastflakessuch astdefinedabove for the
_prevention and/gg treatment-afhvperipsulinasmis.duwing, the:first siages.obtyper2diabates. By
insulin-resistance " is meant the lack of response by insulin-dependent tissues;tg the action of insulin,

C . c':i lﬂl El'anna 1 o
The pancreas then ctontinues to secrete insulin whose plasma level becomes too high.
bzen removed, 1In patients suifering from type-2 dizbetes

or from overwelght {(sese Example 2).

The subiect ¢f the present inventlion is The use such
as defined above, wherein the yeast fizkes have a total
glucan and mannanh conient egual to or less than %0 % dry
matter content by weight, notably egual to or less than
g0

less than 70

o

drv matter content by weight, notably egual to or
[N
iG]

dry matter content by weignt.

The subiject of the present invention 135 more

particularly %the use such as defined above, wherein the
yeast flakes have a total glucan and mannan content of 45
to 90 % dryv matter content by weight, notably 32 % <o
80 % dry matter content by weight, preferazbly €5 % to
77 % dry matter content by weight, and further preferably
7Z % to 77 % dry matter ccontent by welght. Thereficre

according to one particularly advantagesous embodiment the
Q

glucan and mannan content lies between 72 % to 77 % dry

matter content by weight.



By c< overweight* or cc obesity " is meant excess weight. In adults, overweight is Characterized by a
Body Mass Index (BMI) of between 25 and 30 kg/m2 and obesity by a Body Mass Index .(BMI) of
more than 30 kg/m2. The Body Mass Index in a person is defined by the following formula: EMI =
weight (kg) (height (m) )2 The expression << overweight or obesity in non-diabetic persons "
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 mmélfL). 16 By the expression <c Metabolic
syndrome " is meant a set of risk factors for developing cardiovascular disorders strokes and type-2
diabetes Thediagnosis of metabolic syndrome -is based on the evaluation of several parameters,
including waste size, cholesterol and triglyceride levels, fasting glycaemia, insulinaemia and blood
pressure. In particulanacgerdingtothesNE ER= ATRI TeNatienab Chivtasterot EgugatiorPFogram - Adult
Treatment Pan%l 1. JC}[Q nlgigtggyg syndrame;isidiagroseekif theee orunere of theddllowing risk factors

are present: waist size of mgg;éhan S%f&gr}wg%eqngggmo%mgog% in,men=HDL

cholesterol Ieve?%??eés than 1 man in men and 2 mmol/1 in women

72% and 77% 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 welght,

L

notably less than 0.1 %.

Alternatively, the glucan and mannan CORTEnt may
also be egual to or less than 55 % dry macter content by
weight, provided that it remains higher than 45 % dry

matter content by weight.

Therefore according to one adgvantageous embodiment,

g,
5/ o

the glucan and mannan content lies berween 52 % and

dry matter content by welght.

Notably in cone particular embodiment, the zubject of

+he present invention is the use such as defined above,
. < : X - . . . 9

wherein the glucan and mannan content lies Dbetwaen 52 %

7 % dry matter content by weight, and the mannan

w

to
content is less than 2 % dry matter content by . weight,
notably less than 1 & dry mnatter content by welght,

o

notably less than 0.1 %.

The subject of the present invention is the use such
as defined above, wherein the yeast flakes have a
glycogen cconient of less than £.0 % dry matter content by
dry matter content by

w
o

weight, preferably less than

weight, preferably less than 2.0 % dry matter content by
1.0 % drv matter content by

weight, preferably less than



~ triglyceride level equal to or more than 1_7 mmo1/1 - fasting glycaemia equal to or more than 6.1
mmol/1 blood pressure of over 130 mm Hg / 85 mm Hg. Postprandial hyperinsulinaemia may in
particular play a role in the development of metabolic syndrome. 7 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 diabetes. The invention
particularly concerns said method in which the pharmaceutical composition is administered to the
patient via oral restent, Fhé different methodisaécbrdingstd thedfivéntiorf c&R T Parictiar comprise
:administering tq.the patient the phagmaceutical composition in a daily dose corresponding to | 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 or at a single time of intake such as at breakfast, or in several partial
doses 1.e. spread outhver therday.the Théymetods Dithe inventiolAfay alst: esmpriss at least one
verification step {g check{he patients basal insulin leyekard/opinsulie responseisubsequent to food
intake or to an %%TTSt%E,e%f%%%aCng or chronic admipistration of the pharmaceytigal composition. 18

described abovse, and preferably a hot aikaline tresatment

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 % te 90 % dry matter content by

oQ

weight,'preferably 52 to 80 % dry matter content by
weight, preferably €5 % to 77 % dry matter content by

weight, and further preferably 72 to 77 % dry matter

content by weight. With said treatment it is possible in
particular .to produce yeast Ilakes which alsc conitain
less than 1.0 $ dry matter content by weight of glycogen,
preferably less than 0.1 % dry matter content by welght

cf glycogen.

The pharmaceutical compesition according tTo the
invention can be administered in different ZIorms oOr

presentations.

The pharmaceutiscal composition according te the
invention comprises at least one active substance
represented by the yeast flakes and & pharmaceutically

acceptable vehicle.



The Methods according to the invention can also comprise a 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
guantity of a rharmaceutical composition according to the invention. The method to reduce or

* stabilize the basal plasma level of insulin may partitélarly concern a patient suffering from ba al
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 diabetes. The present invention also concerns a method to reduce the
insulin secretion peakrafterdbadrntaketinca patientsidferingfrarn pdstprandial hyperinsulinaemia -
comprising the administrationdo said patiept pt an effective guastify of a phasmacesttigalocomposition
according to the glnventlonf TQ% mn th%q/ga% 5%9%%%&1‘3&”%11'” §§g@t£pln,ggalgfl_gﬂ}err;8 food intake

may in partlcular concern a 19 patient, havmg postprandial h;éperlnsullnaemlfil assoglated with

insulin-resistané& vetweidlit, G6ESt, 8r MetioGIEEyhdrma I SR advartagedus ehibodiment, the

patient is a nonkdigbetic patierts AftermativeRn thePatient ia)l aRbIBE  patieht #itht§Se-2 diabetes,
DESCRIPTION:QR THERISURES -« Figure: kizkdretics of postprandial insulinaemia overweight
patients (n=12) The results of the 3 days of investigation are given as a mean SEM. Insulinaemia in
centrals who had ingested milk is shown as a solid line with squares, in persons who had taken yeast
flakes devoid of mannzins (betaglacans)as ackshedline wittrdismaonds)end iBperserizwho had
ingested yeast flakes.with mannats as a-detted irewithsiagoles; Hieinsulinlevelimult), is given as a
~function of time in mlnutesD(mlnl Flgyrgz Teend in pestprandiglinsulinaemia;shown as the area

under curve (AJC) In overweig ht persons (n=12) The results of 3 d%ys mvestlg ion gre given as a

mean SEN. Th@zaréélc}?ﬂef%ﬁjr\?é obiine @WE&H&OI petsoms " ;i’rffgeas rr‘nlk iS shown as a
black line, in peB@onSawhb-hdd irkfestde yeastfakes dévaid gfobolamine) and/or one

or more food minerals notably. chosen from among calcium,

phosphorus, potassium, sodium, magnesium and iron.

The subject of the present invention is also
pharmaceutical compeositions such &5 defined above

containing chromium.

The pharmaceutical compesition may contain one or

more pharmaceutically acceptable excipients.

In one preferred embodiment, the pharmaceutical
composition according to the invention is sultable for

administration via oral route.

The pharmaceutical composition can notably be 1in the
form of a tablet, capsule, pill, powder, granule or

gugpension.



20 mannans (be a-glucans) as a close dotted line, and in persons who had ingested yeast flakes with
mannans in a spaced dotted wine. The insulinaemia area (in MU/E*time) is given for the period .0-300
minutes (tot), the peried 0-12t minutes and the period 120-300 minutes. - Figure 3: Kinetics of
postprandial insulinaemia in persons with type-2 diabetes (n=11)0 The results of 3 days' investigation
are given as a mean SEM. Insulinaemia in contra’'s Who had ingested milk are Shown as a solid line
with squares, in those Who had ingested yeast flakes devoid of mannans (betaglucans) as a dashed
line with diamonds, and in persons who had ingested; yeast flakes with mannans as a dotted line with
triangles. The insulin level (in mU/L) is given as a function ot time in minutes fmin). - Figure A: Trend in
postprandial insulinaemia- shown as the area under curve .(AUC) in patients with type-2 diabetes
(n=11). The results of the 3 days' investigation are given as a mean SEM. The area of insulinaemia in
controls who had ingested @ﬂ%ﬁa%’&&%@?%&%@% persons,who:had ingested.yeast flakes devoid
of mannans (bet,aglu_cansgas &closebdotted line_and infperson% Whoahad ig%esteg_ yeast flakes with
mannans as a sb%ceé)ﬁﬁ rtdotted line, ThjéninSl’flln‘éemléD]érrnea U7L*time) is” 21 given for the period
0-300 minutes (FSt); TRERFIDPG- T20MMHABS BhY the pefiodE23-S00PMiniitRE "EXAMBIES Example
1: Preparation of ireastiflakes according: tethe mvention 4 s Matédal arid Methods erably

8 tc 9 g. '

In one preferred embodiment, the subject of tThe
present invention is the wuse such as defined above,
wherein the 'yeast flakes have & dry matter content egual
to or more than 90 % preferably egual to or more tThan

3

44 % and Ffurther preferably egual to or more thanm 9% % by

weight.

With said a dry matter content sgual to or more than

90 %, preferably =squal to or more than 94 %, and further

o

preferably equal tc more ‘than 26 %, it is possible to
obtain better preservation of the vyeast flakes, notably
better bactericlogical stability and better stabllity
againgt adverse reactions whether "or not of enzymatic

origin,

The'subject of the present invention is the use of
yeast flakes such as defined above for the prevention
and/cr treatment of hyperinsulinaemla, whether basal or
postprandial hyperinsulinaemia, irrespective o the

origin of the hyperinsulinaemia.

The subiect of the invention is particularly the use

of yeast flakes such zs defined above for the prevantion
and/or treatment of hypsrinsulinaemia assoclated with
insulin-resistance, overwelght, chesity oy metabolic



Preparation of yeast flakes containing mannans An aqueous cream (i.e. a suspension of yeast
cells in water.) of Sacoharomyces cerevisrae having a dry matter content between .12 and 18 % by
weight is subjected to hydrolysis using endogenous enzymes of said yeast cells, optionally
supplemented with protbases exogenous to the yeast cells, such as papain for bxample, Hydrolysis is
conducted at 50C for 24 hours so as to solubilise at least 60 % by weight of the dry matter of the yeast
cells. In practice and generally the auto lyses aqd enzymatic hydrolyses of the invention are
conducted at between 45C and 55C for 18 to 36 ho*u?s, without the use of any enzyme which may
solubilise the glucans or 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 % by weight. The agglomerates formed are
removed by scrééhiRgaitd thelyeasdt flakes BPthe ifentibn atéobtairfed Preffatioheast flakes
devoid of mannanser iThelyeastflakestobtained previously are placed in an aqueous suspension and
heated in an alkaline medium at between 70C and 10000 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 solubilised by this4Featment i$ perovEd cthe TeRTEiARY rion-$6lubilisedl fiddtioneing collected,
washed and generatly driesh The ssalubilised£fzaetiart contairfing thermannoprateins angralso the

glycogen is remm@g by.centrifuging.and washipg, +The yeast flakes; btained: afterfhe hot alkaline
treatment are pre de_rabjy sukglected 0 an aci tr%gtme{u t% remove every trace of mannofBrotein. The
advantadgs = e igkes the ion I

. . Lallde? i =Ll . ._h_. -
insoluble fraction 1S REXt acidified with 6hnbspp oric or acetic acid, then incubatéd at 80C for one to two

“hours. The soinbifigég faktioncont&nfi thecfesidued StFRaRABBrotEMEZERFogBh HitEalso some
lipids is removed by cemtrifpgingahdoaashing o Measerement ob §lycpgen comténtnaemia
h in a non~diabetic patient. In this case, the subiject of
the present invention is particularly the use of vyeast
flakes such as defined above for the prevention and/or
treaﬁment_of hyperinsulinaemia associated with imsulin-
resistance, with overwsight, with cbesity or metabollic

syndrome in non-diabetic persons.

Alternatively, the flakes according to the invention
can also bes used for the preparation of a medicinal
product intended for the prevention and/or treatment of
hyperinsulinaemia in & patient with type-2 diabetes. The
subject of the present is tThen nctably the use of yeast
flakes such as defined above for the prevention and/cr
treatment of hyperinsulinaemia associated with insulin-
resistance, overwsight, obesity or metabolic syndrome in

a person with type-2Z diabetes.

By « type-2 diabetes » 1s also meant non-insulin-
dependsent diabetes NIDD. Type-Z diabetes is characterized

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



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 Na2003 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 ml of iM 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

- Aspergillus niger, such as marketed by ROCHE under Cat. No. 102 8-57, at 550.C. After
centrifuging, the released glucose is assayed by eriZymatic assay. The enzymatic assay of
glucose is notably described in the manual c< Methods of Biochemical Analysis and Food Analysis -
using Single reagents ", published by BOEHRINGER MANNHEIM GmbH aiochemica 1989, pages 50
to 55, and is preferably conducted using the "Test-Combination D-Glucose/-Fructose" Cat. No* 139
106 from the subsidiagyef. RGEHE: BOEHRINGER MANNHEIM.&mbH: EtBIOBHARMG@GmMbH
Darmstadt Germany. 24, . The.quantity (io.mg) of glugpse 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
cogterr:t of at least EO %, biéé’!leﬂgbéxli%§ijﬁ§ke%é9>f%‘égé;]y§@0|%§i§ by <guxing with-20:-mbaf 2N HC1,
and the mixture.is kept in.a close rew-top_tube for 4 hours at = in.an_gvepn under agitation every
15  The acidl_ssc')tfllﬂgﬁ'orji1 %ﬁuso®b¥%%§5 igﬁageﬁei?gﬁze%sar% t %3 %gspr:%%%i§§ qﬂognt%?/%f glucose and

_mannose is enZFRAtRHIPRssaPEd Tt theiéutiafized SoluliBh® =+ This &FAmatC4ssaFof glucose
and mannose istakoidesdribedon pagestt® to b5cefahetadiove-cited :manual and is preferably
performed using the "Test-Combination” Cat. N' 139 106. The difference is calculated between the
quantity of glucose (expressed in mg) assayed using this method, and the quantity of glucose(also

—expressed in mg) ass&yed for s yEastadsisifg the aBovBFdthod i meédsire the glycogen

content. response by insulin-dependent tissues to the action of
insulin. The pancreas then continues to secrete insulin

whose plasma lewvel becomes too high.

By « overwelght» or « obesity » 1is meant excess
weight. In adults, overweight is characterized by a Body
Mass Index (BMI) of between 25 and 30 kg/m® and obesity
by a Body Mass Index (BMI) of more than 30 kg/m’. The
Body Mass Index in a person is defined by the following
formula: '

_ wedight (kg]
(height (m))?

The expression « overweight or obesity in non-
diabetic perscns » means overweight or obesity such as
defined above in persons whose glycaemia 1s properly

regulated.

In particular the glucose plasma level in fasting
non-diabetic persons 1s less than 1.2¢ g¢g/L (7 mmcl/L)
notably less than 1.10 g/L (6.1 mmol/L).



25  This difference (in mg) between the two assayed quantities of glucose ¢orresponds to’the total
guantity of glucans present in the sample, this quantity being expressed in glucose equivalent weight.
The quantity (in mg) f assayed mannose corresponds to the total quantity of mannns present in the
sample, this quantity being expressed in mannose equivalent weight. .Results The yeast flakes
thus obtained have a dry matt content of 95 % by weight. The composition of yeast flakes
containing mannans ana of yeast flakes devoid of mannans (Obtained by hot alkaline treatment) given
in 'Table 1. Table 1: Composition of yeast flakes aci:%rding to the invention Yeast flakes containing
mannans Yeast flakes devoid of mannans

By the expression « metabolic syndrome » 1s meant a
set  of risk- factors for developing cardiovascular

disorders, strokes and type-2 diabetes.

The diagnosis of metabolic syndrome is based on the
evaluation of several parameters, including waste size,
cholesterol and triglyceride lewvels, fasting glycaemia,

insulinsemia and blood pressure.

In particular, according £o the NCEP-ATPIILI
INatiomal Cholesterol EBducation Program - Adult Treatment
Panel III), metabelic syndrome is diagnosed 1f tThree or

more of the following risk fZactors are present:

- waist size of more than 88 om in women and more

than 102 om in men

-

~ HDL cholestercl level of less than 1 mmol/l in men

and 1.2 mmol/l in women,

I.,....
-3

- triglyceride level egual .to ©0r more than

mmol/1
- fasting glycaemia egqual to or more than 6.1 mmol/l

- blood pressure of over 130 mm Hg / 83 mm Hg.

Postprandial hyperinsulinaemia may in particular

play a role in the development of metabolic syndroms.



Analysis in ; g per 100g of product 49.9 28.2 21.7 Energy intake in"Kcal/g 2.046 Analysis in g per
1009

2

[
En )

The present invention alsy concerns 2 method for th

{

treatment and/or prevention of hyperinsulinaemia in a
‘patient, comprising the administration to the patient of

. a pharmaceutical composition according to the inventlion.

The method for tThe treatment and/or preventlon of
hyperinsulinaemia can, in particular, be & method for the
treatment and/or prevention of hyperinsulinaemia
associated with insulin-resistance, overwsight, obesity
or metabelic syndroms. In one advantageous embodiment,
the patient is a non-diabetic patient. Altermatively, the

patient may also be a patient with 'type-2 diabetes.

‘The inventlon particularly concerns sald method in
which the pharmaceutical composition is administered =o

the patient via oral route.

The different methods accoerding to the invention can
in particular comprise administering to the patiént the
pharmaceutical composition in a daily dose corresponding
te 1 to 10 g, preferably 8 to ¢ g of wveast flakes
according to the invention, said dally dose possibly
being administered in 2 single dose or at a single time
of intake such as at breakfast, or in sseveral partial

dogses 1l.=. spread out over the dav.

The metheods of the invention may also comprise at
least one verification step to check the patiesnt’'s basal
insulin level and/or insulin response subseqguent to food
“intake or to an OGTT test, after acufte or chronic

administration of the pharmaceutical compesition.



of product 55.1 55:1 Energy intake in Koal/d 2.259 26 For both types of yeast flakes, the glycogen
content was less than JO % dry matter content by weight. Exam e 2: Effect of the yeast flakes of the
invention on the insulin level of overweight non-...diabetic persons and of on-insulin-dependent
diabetic persons. In the remainder, the yeast flakes containing mannans are called o yeast flakes "
and the yeast flakes devoid of mannans are called " beta-glucans ". Material and Methods Subijects,

characteristics and sample s
18

The methods .according to +*he invention can also
cbmprisé a measurement step to measure the patiesnt’s
basal insulin level and/or to evaluste 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 & method to
reduce or stabilize the basal plasma level of insulin in
a patient suffering from basal  hyperinsulinaemis,
comprising the administration to the said patient of an
effective  guantity of & pharmaceutical composition

according to the invention.

The method to reduce or stabilize the basal plasma
level of insulin may particularly cencern a patient
suffering from basal hyperinsulingemia assccilated with
insulin-resistance, overweight, obesity, or metabolic
syndrome, In one2 advantageous embodiment, the patient is
& non—diabetic patient. lternatively the patient may

also be z patient with type-Z diabetes.

The present invention also concerns a method *o
reduce the insulin secretion peak after food intake in a
patlient suffering from postprandial hyperinsulinaemia
comprising the administration to said patient of an
effective quantity of a pharmaceutical composition

according to the inventicn.

The method to reduce the insulin secretion peak

further to focd intake may in particular concern a



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 (limits included), age between 30 and 65 years (limits included),
normal fasting glycaemia.: <7 mmo1/1, HbAlc <6%, total cholesterol: C 7.0 mmo1/1, glycerides: C 4,0
mmol/1. For the subjects with type-2 diabetes the inclusion criteria were: age of between 30 and
65 years (limits included), treatment with metformin and/or hypoglycaemic sulfamides and/or glinides
and/or glitazones for at least 27 3 months, HbAlc: 910 96, total cholesterol;mmo1/1, triglycerides:4.0
mmol/1. The main exclusio.n criteria were: type-1 ddabetes type-2 diabetes treated with insulin or
acarbose, 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 behaviout,dntalerangetoneowss sk Claustiophppia (galorimekicimeasiyements ainder

Canopy0), pregnant.wemen, Rersoos consuming large-quantities of products gn the list.af banned
foods. Only one diabetic E)ersqnnproved t(g be inwlirgg&en&g during tﬂ? first indgc%d hyperglycaemia
and was therefore exciuded fromthe thal Shce eo?%%m‘p yﬁgﬁ?ﬁﬁﬁe definéd ircilsion Eriteria. The
23 other subject’ caRTpteierPaie-stud ‘Oral Gludosectaterance Test (DG THF E 1 e The Hi#dl took place
over 3 days of hespitalisatiomseparated:inhan yntervaldfabtec 24 days. Each subject was given each of
the 3 OGTTs drawn in random order* 8 g of yeast flakes 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 planned dose of 8 g does not

exceed the consiiipRéATEPEIsBhseHied I6FBERers’ yeasts and food yeasts.

— - Pigure 1: Xipetics ef postprandial Iinsvlinsemia 4in

ocverweight patients {n=12}.

The resulis of the 3 days of investiligation are given as
a mean % SEM. Insullnaemia Iin controls whoe had ingested
milk is shown as a solid line with sguares, in persons
who had taken ye?st flakes devoid of manpans (beta-
glucans) as a-dashed line with diamonds, and in persons
who had ingested yeast flakes with mannans as & dotted
line with triangles. The insulin level {in =mU/L) is

given az a function of time Iin minutes {(min).

- Figure 2. Trend 1in postprandial insulinaemia shown as

the area wunder curve {AUC) 1in overwelght persons

The results of 2 days’' investigation are given as a
mean = SEM. The =aresa under curve g¢btained in control
persons who had ingested milk is shown as a black 1

in persons who had ingested vyeast flakes devoild of



28 The products were diluted in 167 ml of a 3.0% 13, L,glucose solution containing 50 g of
flOgiucose. For the placebo meal-test the 167 ml of uGglucose solution were supplemented with 28 ml
of whole milk and 50 ml semi-skimmed milk to obtain an energy intake equivalent to S 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 41145
(T15 - T300) consecutive to the OGTT test. During the OGTT test the patient was given 50 g of
naglucose at TO. Depending on the random order, {Re possible extemporaneous addition was made to
the solution either of yeast flakes or of beta-glucans or milk. The solution was to be ingested in less
than 10 minutes, The patient remained in decubitus position for the 5 following hours avoiding sleep.
During the investigation day, the subject was allowed to drink water (300 ml maximum) The
plasma insulin levels were determin_e(ﬁ basally (between.T-120 and T¢ in the postprandial period
from (r)15 to T300" ‘rrﬁnea\llﬂ‘esnoigestaamg eusc\ia\\/%% irﬁr%e%ia%eal’-yoﬂ%%n%%u égd%) aarl\%?%i %fgargr?;a%gollected for
insulin assay. ThePSss376f plaSmEEmstltd Was PerSAnied by Radio r%th%uﬁé“gggays(l\ﬁgdgaenix |
Diagnostics(r), RuagiscErance)e 2@ Statistica trea Foent 10 THe Féstiltstare pF&Sented’ds a mean per
group the standargierierofthe mean: (SM)othe resyltsrabtairied (Withrtheu3 eenditions (yeast flakes,
beta-glucans and placebg (milk)) were sgmpared in.pairs 4ging:the non=parametrizdAicaxon test on
matched series. To perform these statistical tests the software used was Statview (Statviev.., Abacus
Concepts, Berkeld ER)5 2: Results

- Figure 3: Kinetics of wpostprandial insulinaemia 1in

persons with type-2 disbetes (n=l1).

The results of 3 days’' 4dinvestigation are gilven as a

mean . SEM. Insulinaemia in controls who had ingested

i

milk azre shown as z solid line with sguares, in thos
who had ingested yeast flakes devold of mannans {(beta-
glucans) as a dashed line with diamonds, and in pPErsons
who had ingested yeast f£lakes with mannpans &4s a dotted
line with triangles. The dinsulin level (in mU/L) 1is

given as a function of time in minutes {min}.

- Figurs 4: Trend in postprandial insulinaemia - shown as
the area under curve (AUC) in patients with type-2

diabetes (n=1l1}.

The results of the 3 days’ investigation are given as 2
mean + SEM. The area of insulinaemia in contrels who
nad ingested milk is given in black, in the persons who
had ingested yeast flakes devoid of mannans {(beta-
glucans) as a close dotted line, and in persons who had
ingested vyeast flakes with mannans as & spaced apart

dotted line. The insulinaemia area (in mU/L*time) 1s



Good digestive tolerance of both tested yeast products was observed. Trend in inhulinaemia -
‘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 lower 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-glucans was significantly lower than with the
placebo (p<0.05) (figure 2 and Table 2). 30 For the yeast flakes, a trend towards a reduction in
insulin peak and in the area under curve was observed compared with the placebo, Table .2: 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 (n=12). p<x significant difference compared with placebo (milk),
OverweightMilkYeast insulinaemiaflakes Beta- .glucans Insulin peak91-6 ‘

_given for the period 0-300 minutes (tot), the period U-

120 minutes and the pericd 120-300 minutes.

Example 1: Preparation of yeast flakes according to tThe

invention

Material and Methods

=

Preparation of yeast flakes containing mannans

An agueous cream (i.e. a suspension of veast cells
in water) of Saccharomyces cerevisiae having a dry matter
content betwsen 12 and 18 % by weight is subjected to
hydrolysis using endogenous enzymes of said yeast cells,
optionally supplementad with proteases exogenous to the
yeast cells, such as papain for example. Hydrolysis 1is
conducted at 50°C for 24 hours so as to solubilise at
least 60 % by weight of the dry matter of the yeast

cells,

In practice and generally the autolyses and
enzymatic hydrolyses of the invention are conducted at
betwaen 45°C and 55°C for 18 to 36 hours, withcout the use
of any enzyme which may solubilise the glucans or

mannoproteins.



.13-4184.2 13(.2 .63..07.7  p<0.01 Area under curve 8715 1.1308370 1444 6736 521

ey
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The solubilised fraction i1is separated Zfrom T

tet

insoluble fraction in  several successive steps b

centrifuging and washing with water.

The inscluble fraction is dried on heated rolls to &
dry matter content of 95 % by weight. The agglomerates
formed are removed by screening and the yeast flakes of

the invention are obtained.

L

Preparation of yeast flakes devoid of mannans

[
s}

The veast flakes obtained previocusly are placed
an agueous suspension and heated in .an alkaline medium at
between 70°C and 100°C for no more than three hours. In
particular, the suspension in alkaline sodium hydroxide

agueows medium 1s heated to 85°C for two hours.

The fraction solubilised by this treatment 15
removed, the remaining non-solubilised fracticn Delng
collected, washed and generally dried. The solubilised
fraction containing the mannoproteins and also the

glycogen is removed by centrifuging and washing.

The vyeast flakes obtained after the hot alkaline
treatment are preferably subjected to an acld treatment
to remove every trace of mannoprotein. The Inscluble

fraction is next acidified with ophosphoric r acetic

Y

acid, then incubated at 80°C for cone to twoe hours. Th

h

solubilised fraction contalning the residues o

mannoproteins, glycogen and also some liplds is removed
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Measurement of glycogen contant

To a sample of 20 mg of dried yeast flakes 1.e.
having a dry matter content of at least 90 % by welght,
added 0.5 ml of 0.25 M Naj;C0; and this mixture is held

o

o)
T+ n
O
(921
o
(@]
th
&1
NS
ju g
O
o
i
w

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

added up to a total wvolume of 2 mi.

0.5 ml of the suspension thus cbtalned are incubated
for 15 hours in the presence of excess amyloglucosidase
of Aspergillus niger, such as marketed by ROCHE under
Cat. No. 102 €57, at S5°C.

After centrifuging, the relesased glucose 1s assayed

by enzymatic assay.

The enzymatic assay of gluccse 1s notably described
in the manual « Methceds of Biochemical Analysis and Food
Bnalysis - using Single reagents », published Dby
BOEHRINGER MANNHEIM GmbH Zicchemica © 1988, pages 50 to
55, and is preferably conducted using the “lrest-
Combination ©D-~Glucose/-Fructose” Cat. HNo. 13% 106 Zrom
the subsidiary of ROCHE: BOEHRINGER MANNHEIM GmbH / R-

BIOFHARM GmbH Darmstadt Germany.
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The quantity ({in mg} of glucose thus assayed
corresponds to the quantity of glycogen present in the

sample expressed in glucose eguivalent welight.

-~

Measurement of the total content of glucans and

mannans

& sample of 20 mg of dried'yeast flakes i.e. having
— a dry matter content of at least 90 % by welgnht, 1is
subiected to acid hydrolysis by mixing with 20 ml of 2N
HC1l, and the mixture is kspt in a closed screw-top tube
for 4 nours at 103°C in an oven under agitation every 15

mi.

The acid soclution 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 1s also
described on pages 50 to 53 of the above-cited manual and
is preferably performed using the “Test-Combination” Cat.
H° 139 106.

The difference is calculated between the guantity of
glucose (expressed in mg) assayed using this method, and
the quantity of glucese f{alsc expressed in mg) assayed
for these yeast flakes using the above method to measure

the giycogen content.



Trend in insulinaemia throughout the 3 HGPO tests in type-2 diabetes subjects In the type-2
diabetes subjects a reduction in insulin response was also observed in the presence of beta-glucans
and in the presence of yeast flakes. The insulin peak was significantly reduced in the presence of
both beta-glucans and yeast flakes (respectively 44.2 6.0 mli/L and 43,8 4.7 mU/L versus 56.1 8.8
mOii for milk, p<0.05) (figure 3 and Table 3). 31 The area under curve was significantly reduced
in the presence of yeast flakes and beta-glucans compared with the placebo (figure 4 and Table 3),
Table 3: Insulin peamU/I, and insulinaemia area under CurvemU/1*time in type-2 diabetes subjects.
The results are expressed as a mean SEM 1-1- 11)4 fj<x S|gn|f|cant difference compared with placebo
(milk), Overweight

This between fthe Two

guantities of

difference {(in mg) assayved

gluceose corresponds to the total gquantity

- of glucans present in the sample, this guantity being

expressed in glucose eguivalent weight.

The guantity (in mg) of assayed mannose corresponds
to the total gquantity of mannans present in the sample,
this gquantity being expressed in mannose equivalent
weight.

Z.Results

The weast flakes thus obtained have a dry matter

centent of 25 % by welght.

The composition of wyeast flakes containing mannans
and of yeast flakes devold of mannans (obtained by hot
alkaline treatment} is given in Table 1.

Table 1: Composition of vyeast flakes according to the
invention
veast flakes containing Yeast flakes devoid of %
MATNnans mannans i
Analvsis in | Energy Analysig in Energy !
' g per 100g | intake in o per 10Cg intake in
of product Kcal/g of product Kecal/g
Carbchydrates: 43.5 2.046 55.1 2.259
Glucans 28.2 55.1
. Mannans 21,7 0 ;
Proteins - 23.6 1.298 2.2 0.121
Lipids 11.8 | 1.109 21.6 i 2.03




insulinaemia Milk Yeast flakes Beta- glucans Insulin peak56.1 8.8 43.84 44.26.0

For both tTypes of weast flakes, tThe giycogen content was

less than 10 % dry matter content by welght.

Example 2: Effect cof the yeast flakes of the invention on

the insulin level of overweight non-diabetic persons and

of non~insulin~depencent diabetic persons.

In the remzinder, the vyeast flakes containing
mannans are calied « yeast fiakes » and the yeast flakes

devold of mannans are called « beta-glucans ».

1. Material and-Methods

Subjects, characteristics and sample size

24 wolunteers of 2 types were enrclled: 12 he
overweight wveolunteers and 12 patients with t

diabetes (men or womesn).

For the overweight wvolunteers the inclusion criteria
ware: body mass index of between 25 and 30 kg/m® (limits
included), age betweesn 30 and €5 vears (limits included:,
normal fasting glycaemia: <7 mmol/l, HbAlc: <6%, total
cholestercl: £ 7.0 mmol/1l, triglycerides: £ 4.0 mmol/l.

For the subjects with type-2 diabetes the inclusion
criteria were: age of between 30 and 62 years (limits
included), treatment with metformin and/ocr hypoglycasmic

g

sulfamides and/or glinides and/or glitazones for at least
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3 months, Hbalc: < 10 %, total cholestarol: € 7.0 mmol/1,

-

triglycerides: £ 4.0 mmol/Ll.

The main exclusion criteria were: type-1 diabetes,
type-2 diabetes treated with iInsulin or acarboss,
insulincopenia, chronic kidney or liver deficiency, case
history of chronic gastro-intestinal disease, endocrine
pathology, treatment possibly  interfering with ths
metabolism of carbohydrates and =ating behaviour,
intolerance to cows’ milk, claustrophobia {calorimetric
messurements unger Canopv®), pregnant women, pPersons
consuming large guantities of products on the list of

banned foods.

Only one diabetic person proved to be insulinopenic
during the first induced hyperglycaemia and was therefcre
excluded from the trial since not complying with the
defined dinclusion c¢riteria. The 23 other subjecis

complileted the study.
Oral Glucosse Teolerance Test {(OGTT)

The trial tock place over 3 days of hospitalisation
separated by an interval of 7 to 14 days. Each subject

was given each of the 3 OGTTs drawn in random order.

8 g of vyeast flakes ang 9 g of beta-glucans were
s

¥
used in the OETT tests It is to bhe noted that the

consumpticon of yeast flakes at the planned doss of

L9

8
does not  exceed the consumption levels observed for

bakers’ wveasts and food ysasts.
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The products  were diluted Iin 167 mi of a 30%
Licglucose solution containing 50 g of Beglucose. Tor the
placebo meal-test the 167 ml of MCglucose solution were
supplemented with 28 ml of whole milk and 50 ml semi-
skimmed milk to obtain an energy intake eguivalent to 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 Dbasal
sonditions (fasting) were measured, then the postprandial

period of 4hé5 (T15 - T300) consecutive to the 0OGTT tast.

During the OBTT test the patlent was given 50 ¢ of
cglucose at TO. Depending on the random order, the
possible extemporaneous addition was made to the solution
either of yeast flakes or of beta-glucans or milk. The
solution was to be ingested in less than 10 minutes. The
patient remained in gecubitus position fer the o
following hours avoiding sleep. During the investigation
day, the subject was allowed to drink water (300 ml

mhasimum; .

The plasma insulin levels were determined basally
(between T=120 and T0) and in the postprandial period
from T13 to T300. The vencus samples were immediately
centrifuged and the plasma collected for insulin assay.
The assay of plasma insulin was performed by Radliolmmune-

assay (Medgenix Diagnostics®, Rungis Francej.



587 430 502 4540 498 curve 120 minl The insulinaemia results in both populations, the
non-diabetic overweight subjects and the type-2 diabetes subjects, therefore show a significant
reduction in the insulin kesponse after ingestion of yeast flakes devoid of mannans. The same applies
to the ingestion of yeast flakes containing mannans in subjects with type-2 diabetes.

R
o

Statistical 1 abment

N
B

f

The results are presented as a mean per group t the
standard error o©f the mean (SEM). The results obtained
with the 3 conditions {veast 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).
Z. Results

Good digestive tolerance of Dboth tested vyeast
s

products was observed.

Trend in insulinsemia throughout the 3 OGTT tegits in

the overweight subjects

The increzse in insulinzaemia in rasponse Lo the orel
glucose intake was significantly lower in the presence of

peta-~glucans than with the placebo.

The insulin peak was significantly lower 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-glucans was gignificantly lower

than with the placebo (p<0.05) {(figure 2 and Table 2}.



32 CLAIMS 1. Use of yeast cell walls for the preparation of a pharmaceutical composition intended for
the treatment ancUor prevention of hyperinsulinaemia in a non-diabetic patient, said yeast cell walls
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 % 'dry matter content by weight. 2. Use according to claim 1,
wherein the yeast cell walls are of the genus Saccharomyces cerevisiae. 3. Use according to claim 1
or 2, wherein said yeast cell walls have a total glucan and mannan content of at least 40.0% dry matter
content by weight, preferably at least 45.0% dry matter by weight. 4. Use according to any one of
claims 1 to 3, wherein said yeast cell walls have a m&nnan content less than 30% dry matter content
by weight. 5. Use according to any one of claims 1 to 4, wherein said yeast cell walls have a mannan
content less than 2% dry matter content by weight, notably less than 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. 6. Use accordifigrtotansy Bhesst ciaintes 1o 5, witdtdin-thieryéeasttellwdiis hale atotal glucan
and mannan contest efpakiosor lessithan 98%: dry mattercdntent byweeigiats nefabhr@gdal to or less
than 80% dry mggﬁ{jggg@q}ib%wgigbtp notably, equal to or less than 70% dry matter content by
weight. 7. Use according to any one of claims 1 to 6, wherein the yeast cell walls have a total glucan
and mannan content of 45% to 90% dry matter content by weight, preferably 52% to 80% dry matter
content by weightypreferably 65%6iton7 7%=hy: weightpard fustheér preferabiy 2% to 796 €ry matter

am“entby\ngu%d%§ curve in nU/L*time  in overweight subjects. The
results are expressed as a mean I 3EM n=12). p<y =
significant difference compared with placebo {milk).
Overweight | Milk Yeast Beta-
insulinaemia | i flakes glucans
{ Insulin peak 1.6 % 13.4 | 84,2 % 13.2 | 63.0 % 7.7
<. 0l
| Area under curvei 8715 + 1130 8570 £ 1444 E736 + 581
0-300 mn pf0.0%
Area under curve 6492 £ 903 6214 + 960 '} 4816 = 504
0-120 min ' : el 05
Area under curve 2216 +3 35 2356 £5 48 1%20 & 158
120 min

presance of

Trend in insulinaemia throughout the 3 HGFO tests

type-2 diabetes subjects

In thse

type-2

diabetes

subjects

2 reduction

insulin response was also observed in the presence

peta-glucans and in the presence of yeast flakes.

The insulin peak was
both
+ 6.0 mU/L and 43.8 2
p<0.05)

(respectively 44.Z2
56.1 + 8.8 mU/L for milk,

beta-glucans

and

significantly reduced in

in

of

the
yeast flakes
4,7 mU/L versus

(figure 3 and Table 3).



matter content by weight, preferably less than 3.0% dry matter content by weight, preferably less than
1.0% dry matter content by weight, and further preferably less than 0.1% dry matter content by weight.
9. Use according to any one of claims 1 to 8, wherein the yeast cell walls 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% by weight. 10. Use according to one any of claims 1 to 9 in the manufacture of a
medicament for the prevention and/or treatment of hyperinsulinaemia associated with
insulin-resistance, overweight, obesity or metabolig syndrome. 34 Use of yeast flakes for treating
and/or preventing hyperinsulinemia Abstract The invention relates to the use of yeast flakes for
preparing a pharmaceutical composition for treating and/or preventing hyperinsulinemia. (No suitable
figure)
The area under curve was significantly reduced 1in
the presence of yeast flakes and beta-glucans compared

with the placebo (figure ¢ and Table 3}.

Table 3: Insulin peak in mU/L and insulinaemia area under
curve 4n mU/l¥time. in  type-Z digbetes subjects. The
results are expressed as a mean *+ 3SEM in=11). p<x =

e . . NP
significant difference campared with placebo (milk).

Overwelght Milk ' Yeast Beta-
insulinaemia flakes glucans
| 'Insulin peak 56.1 4+ €.8 4z.8 % 4.7 44.2 £ 6.0
' p<0.05 p<0.05
 Erea under 9049 + 1070 7947 + 821 Bz4E =% ?78
L ocurve 0-300 min p=0.05 p<0.03
% Area under _ £325 + 616G 3644 £ 381 3708 £ 404
curve 0-120 min _
Area under 4725 £ 387 430 = 502 4540 + 498
| curve 120 min

The insulinaemia results in both populations, the
non-diabetic overweight subjects -and the type-2 diabetes
subjects, thereiore show a significant reduction 1in the
insulin response after ingestion of veast Iflakes devoid
of mannans. The same applies to the ingesticn of veast

. . . e
flakes containing mannans 1D subjects with type-~z
diabetes,.



CLAIMS
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+

Use of yeast cell walls for the preparation of a pharmaceutical composition intended for
the treatment and/or prevention of hyperinsulinaemia in a non-diabetic patient, said yeast
cell walls having:
- atotal glucan and mannan content of at least 34.0% dry matter content by weight,
and

- a glycogen content of less than 10.0 % Wry matter content by weight.

Use according to claim 1, wherein the yeast cell walls are of the genus Saccharomyces

cerevisine.

Use according to claim 1 or 2, wherein said yeast cell walls have a total glucan and
mannan content of at least 40.0% dry matter content by weight, preferably at least 45.0%
dry matter by weight.

Use according to any one of claims 1 to 3, wherein said yeast cell walls have a mannan

content less than 30% dry matter content by weight.

Use according to any one of claims 1 to 4, wherein said yeast cell walls have 2 mannan
content less than 2% dry matter content by weight, notably less then 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,

Use according to any one of claims 1 to 5, wherein the yeast cell walls have a fotal

glucan and mannan content equal to or less than 90% dry matier content by weight,
notably equal to or less than 80% dry matter content by weight, notably equal to or less

than 70% dry matter content by weight.

Use according to any one of claims 1 to 6, wherein the ‘yeast cell walls have a total
glucan and mannan content of 45% to 90% dry matter content by weight, preferably 52%
to 80% dry matter content by weight, preferably 63% to 77% by weight, and further
preferably 72% to 77% dry matter content by weight. '

Use according to any one of claims | to 7, whereln the yeast cell walls have a glycogen

content of less than 8.0% dry matier content by weight, preferably less than 5.0% dry
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matter content by weight, preferably less than 3.0% dry matter content by weight,
preferably less than 1.0% dry matter content by weight, and further preferably less than
(0.1% dry matter content by weight.

Use according to any one of claims 1 to 8, wherein the yeast cell walls 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% by weight.

Use according to one any of claims 1 to 9 in the manufacture of a medicament for the
prevention and/or treatment of hyperinsulinaemia associated with insulin-resistance,

overweight, obesity or metabolic syndrome.



