1 Use of yeast flakes for the treatment and/or prevention of hyperinsulinaemia The present invention
concerns the use of yeast flakesforthetreatmentand/orpreventionof 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 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). Document JP-A-61-1.67622
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 of
SD to 7000 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 has a glycogen content of around 24.9%. Glycogen is a reserve polysaccharide also present in
the muscles and in particular 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 is one of the main con stituents 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 foT 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 enzymatic autolysis OT hydrolysis method. The total giuban and
mannan content of said yeast flakes is at least 34.0 % by weight of dry matter.

Use of veast flakes for the treatment and/or prevention

of hyperinsulinaemia

The present invention concerns the use of veast
flakes for the treatment and/or srevention of

“hyperinsulinaemia.

Insulin is a hypoglycaemic hormone secreted by the B

cells of the pancreatic islets of Langerhans. Insulin can

f
reduce glycaemia, 1in particular by activating transport

of glucose into target tissues (muscle, liver and adipose

tissues).
Type-2 diabetes is characterized Dby  insulin-
resistance translating, during a first phase, as

hyperinsulinism. 3Some 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) .



The p-glucans of the cell wall of yeast are essentially glucose polymers whose glucose units in the
Main chain are linked by p-.1,3 bonds and whose branches are linked by P-1,6 bonds. The Puglucans
of yeast are insoluble and have low viscosity. The Hdlucans purified from the yeast cell wall have
immunostimulating properties. In particular, it has been shown that the p-glucans of yeast are capable
of binding to macrophages and of activating them. The 0-glucans of yeast are studied for antibacterial,
antiviral. and antitumoral applications (Adams ELS., 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 notablyuse of yeast flakes for the treatment and/or prevention of
hyperinsblinaemia, 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
hyperinsulinaemfa, said yeast flakes having; a total glucan and mailman content of at least 34.0% dry
matter content by weight; angkaglycogenscontentoblessdpand0.G.4 diy smatterccontentay weight-
Theyeast flake " gefers 19 the insolyble fraction. of;the yeast gells. nop-chromium enriched; obtained
after autolysis or enzymatiq hydrolys's, eseentia v, by pioteases, leading ig selubllisation o
debitiered Dbeer vyeast for at least ¢  hours at a
temperature of 50 to 70°C and aqueous extraction of the
water-scluble constituents. Said cell fraction of beer

yveast noctably has & g¢glucan content of arocund 14.8%, a

mannan content of around 13.9%. Sald cell Zraction also

has & glycogen content of around 24.%%. Glvcogen 1s a

reserve polysaccharide also present in the muscles and in
particular in the liver. This glycogen 1s also g reserve
substance of yesast, used by yeast as an energy source Lo

ensure its survival. While it is one of the main
consfituents of the cell fraction 4in this Japaness
application, 1t does not form part of the cell wall of

yeasts.

Patent application WOZ005/021015 describes the use
of veast flakes for the prevention and treatment of
hyperglycaemia and stabilization of glycaemia, said vyeast
flakes having a iow glycogen content and able to be

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

flakes is at least 34.0 % by weight of dry matterx.

The B-glucans of the cell wall of vyeast are
egssentially glucose polymers whese glucose units In the
main chain are linked by PB-1,3 bonds and whose branches
are linked by (~1,6 bonds. The B-glucans of yeast are

inscliuble and have low viscosity.



at least 50 % and preferably at least 60 % by weight of dry ratter of the whole yeast cells and
preserving the structural polysaccharides of the cell wall i.e. the pglucans and mannans, these
mannans being in the form of mannoproteins. 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 o Yeast Technology y> 2nd 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 drying
or drying on heated rolls. The yeast flakes of the invention have a total
glucanandmannancontentinthecellwall systematically expressed in equivalent weight of glucose and
mannose respectively -7see measiemeniunethods relow) af at leastt 3441.% by Weightvef dry matter
and a glycogen content (systematically expresseddn glucosg.gquivalent weight s seegaeasurement
methods below) of less thgnéwlo *19 % by \ivei%ht ofodiry matter. one gg\t/)%%tﬁgeggsgmgqqliment, the
yeast flakes of th&1RUBNtiSR aré USed T6r the prevention and/dr treatment of postprandial -
hyperinsulinaemias ARG TR Sthe Yeastiiakes ortheiivertisitareUsed of tHé prévention and/or
treatment of basaldwperinsutinaemiai indanofher erabbdiment the yeasefidkesi sfthe ifiv¥€ntion are
used for the prevgntiop and/er treatment of both basal hype sulinaemia andrpestprandiat £
hyperinsulinaemi I insulin la is characterized by a high basal plasma insulin level-
The basal level clg%%}é%%ﬁgg t%%ﬁgélgr? 1ev‘(§l';,¢9mt])éiween meals, notably when the person is fasting. The
physiological basal level is generally equal to, or lower than In MU/L in a slim, healthy individual.
Therefore basal hyperiRsilinggpiia can-he characterized by-a basal levelkbetweenimeals{notably
when fastingp of more than 10 mUIL., _ Igiosstgg%rgiqi%h¥g%rm%@%it;%gggesponds to an excessive
insulin response after 60(¥Tntaf<e. ~“ “Postprandial hyperinsulinaémia can be evidenced by an oral
glucose tolerance test (OGTT) The physiological response to the OGTT test is characterized by an
insulin secretion peak of,gengrally. between3Q and 60-miUL in & healthy slimcindividual SEherefore
postprandial hyperir_]sglin%?mLa can tbe?chgkaecteq:izr%% 83{&%& O%gg /rg!spo&gg,\ygm an insylin secretion
peak of more thah 60 mg/t-2*%% % ~ e -

hyperinsulinaemia.

One subject of the present invention 1is the use of
veast flakes Zfor the preparation of a ~pharmaceutical
composition intended for the treatment and/or prevention

of nyperinsulinaemia, said veast flakes having:

¢« a total glucan and mannan content of at least

34,0% dry matter content by welght, and

« & glycogen content of less than 10.0 % dry matter

content by weight.

The term « yeast flake » refers tc the insoluble
fraction of the vyeast cells, non-chromium enriched,
obtained after autolysis or enzymatic hydrolvsis,

essentially, by proteases, leading to sclubilisation of



A patient's plasma insulin level is measured using conventional techniques known to persons skilled in
the art. In particular an RIA test (Radiolmmuno-Assay) can be performed on a plasma sample taken
from a patient (for example RIA, Biosurce, Medgenix Diagnostics, Rungis, France). The objective
of hyperinsulinaemia treament is to reduce the basal plasma insulin level and/or to restore a
physiological insulin response after food intake. The objective of hyperinsulinasmia prevention is
notably to maintain the basal plasma insulin level at physiological values and/or to maintain a
physiological insulin response after food intakb- The subject-matter of the invention is particularly
the treatment and/or prevention of po prandial hyperinsulinabmia. 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 feehnglagy. - cited aboyea and svhich basnotpeer uged forrany purpose

before its autolysés or %nélé@?ti% py%rggsgﬁﬁ gQQt@@/atgtbq:eéyf&,asgm e&g@e_fwmgh @}@ sub-product
from the manufactute of beer and has therefare served ta ma-nu%acture lieef before Qel%gcollected for

enzymatic autoly&is 8F hydfolysis FRRUEEVekst was es ha

Sentially culfured under anaerobia (the
production of beer beingsarradasrobic pfocesBRse THESGsjebtdfthe Predeitt il iditis the use
such as defined abave;wherain=said yeast flakes have a total glucan and mannan content of at least
40,0 % dry matter content by weight, preferably at least 45.0 % dry matter content by weight. The

yeast flakesthe invention usefully have a o .
‘This autolysis or enzymatic hydrolysis 1s conducied

50 as to solubilise most of the reserve sugars of the
veast cell i.e. glycogen and rrehalose. The yeast [lakes
are obtained by separating the solubilised fraction using
autolysis or enzymatic hydrolysis, preferably for a time
of at least 18 hours. Preferred vyeast cream autolysis
methods are describked pages 370 to 377 in the reference
2™ edition, 1991,

=. Reed and
T.W. Nogodawithana, published by Van Mostrand Reinhold,

work « Yeast Technology »
New York, ISBN 0-442-31892-8. The vyeast flakes thus
obtained are then typically dried using a conventi nal
drying method such as spray drying or drving con heated

T
rolls.

The veast flakes of the invention have a total
glucan and mannan content in the cell 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 (svstematically expressed in glucocse eguivalent
weight - see measurement methods below) of less than

10.0 % by welght of dry mattsr.

By « hyperinsulinaemia » 1s meant both Dbasal

hyperinsulinaemia and postprandial hyperinsuiinaemia. In



protein content N'x 6.25 of 17.0 to 35.0 % dry matter content by weight, preferably 18.0 to 26.0% dry
matter content by weight. particular subject of the invention is the use such as defined above
wherein said yeast flakes have a mannan content of less than 3.0 % dry matter content by weight.

In one preferred embodiment of the invention, the mannan content of the yeast flakes lies between 20
and 26 % dry matter content by weight. This embodiment corresponds to yeast flakes obtained by
enzymatic autolysis or hydrolysis, separation of the solubilised fraction and drying of the non-soluble
fraction such as described previously and in Example 1,1 (section head Preparation of yeast flakes
containing mannans). Said product, after an oral gluéose tolerance test (OGTT), 8 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 8 dry matter content by weight, notably less than 1
% dry matter conteat byneight,gaatably tessthaned.4% dryematter conténelyy weight. thdn another

preferred embodimeant, of the invention the mannan gantent ohthe yeastflakessisdower #ran 0.1 7

matter content by weight,_,, The, mahnans can be femoved by natalialine treament, ot alkaline
treatment consists Sf“plfacmg In an éaueous suspension the yeast flakes of the inventian obtained as

described abovefaA#%T héating tife stRPERHSIG'n &R AlkEive mé&i‘ﬁm %l%ebeﬁ?vjfe%‘ﬁ JC and 100C for a
maximum time ofthiée:hours;sThe fractidn selabiliséd bythisstreatmént-ontaifing Mostdf, even all:
the mannoproteins;isremeved by centsifuging angdwashirg. The remainingononeselubilised fraction is

collected and generally dried. .. Preferghly themannans are semoved by hotalkalinestzeatment

followed by an acid treatment for full removal the mannans. R, ‘e
hyperinsulinaemia and postprandial hyperinsulinacmia.

Basal nyperinsulinasemia is characterized by a high
basal plasmae insulin level. The baszl level corresponds
to insulin levels between meals, notably when the person
is fasting. The physiological basal level is generally
equal to, or lower than 10 wnU/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 Thyperinsulinaemia correspends to an

excessive insulin response after food intake.

Postprandial hyperinsulinaemia can be gvidenced by
an oral glucose tolerance test {0GTYT). The physioclogical
response to the OGTT test 1s characterized by an insulin
secretion peak of generally 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 peax of more than

60 mi/L.



With said products obtained from the preceding yeast flakes, subjected to hot alkaline treatment and
optionally to acid at ent such as described previously (see also 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 mannans have hot 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 east flakes ave a total glucan and merman content equal to
or less than 90 % dry matter 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, The subject of the
present .invention is more part:cularly the use such as defined above, wherein the yeast flakes have a
total glucan and mannan gentest of 4540 H0:% drysnatier content bysweight, netablys2:% to 80 % dry

matter content by wyejght, sprgfarably 615 %6 1o 77 % ¢y matter content by weight, and further
preferably 72 % to 77 % dr matte{l Eggte{_%g byl\%elggégr!t?{gﬁgrsg%%%%q{&%angr)le particylarly

advantageous efbbdimént tHe gftitan arid mannan content lies between 72 % to 77 1 dry matter
content by weigHite 1P e Rofibly? inForie Barticetat-smbGdififent, 1he stbjgef ofthie présént invention
is the use such as:defiried abbke, whereintthe giutad aedimanAas Coménties bEWEE72% and 77%
dry matter contept-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 than 55 % dry matter content by weight,
provided that it remaing higher than 469 afy ratter comtenting weight t reaThersforésacéording to one
advantageous empgdiment, the glucan apg-nannan contentlies betwean 52 % antbaz % dry matter

content by weight, . Notably in one particular emhadiment, the subjegtof the present invention is the
use such as defiﬁiejéf El %’V%?J\“N agrellnnf e éfﬂcaﬁsz:!r?d 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 coptent by weight, notally lessthan0.b%vention  is
notably to maintain the basal plasma insuliln level at

vhysiological wvalues 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

hyperinsulinacmia.

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 1s a yeast belonging to the specles Saccharomyces
cerevisiae, produced essentially by aerobic proliferation

or culture as taught in the reference work « Yeast

-3

echnology » cited above, and which has not been used for
any purpose before its autolysis or enzymatic hydrolysis,

contrary to beer yeast for example which 1ls & sub~-produc



The subject of asdefinedabove, the present invention is the use such whereintheyeastflakeshavea
glycogen content of less than 8.0 % dry matter content by

from the manufacture of pbeer and has therefore served to

-t

manufacture ‘beer bhefore being collected for enzymatic
autolysis or hydrolysis. This beer yeast was essentially
cultured under anaercbia {(the production of beer being an

anaerobic process;.

The subiect of the present invention is the use such
as defined above, wherein said veast flakes have a total
dry matter

oK

glucan and mannan content of at least 40.0

e

content by weight, preferably at least 45.0 dry matter

content by weight.

protein content ¥ x 6.25 of 17.0 to
content by weight, preferably -18.0 to

content by welght.

4 particular subject of the invention 1s the use
such as defined above wherein sald yeast flakes have a
mannan content of less than 30 % dry matter content by

o weight.

In one preferred embodiment of the invention, the
mannan content of the yeast flakes lies between 20 and Z6
% dry matter content by weight. This  embodiment
corresponds to yeast flakes obtained by enzvmatic
utolysis or hydrolysis, separation of the solubilised
racticn and dryving of the non-socluble fraction such as

o8]

h

described previously and in Example 1.1 (section headed:
Preparation of veast flakes containing mannans). 3ald
product, after an oral gluccse tolerance test (OGTT),



weight, preferably less than 5.0 % dry matter content by weight, preferably

(@8]

compared

allows 2z reduced insulin peak to be obtained

diabetes

with a placebo in patients suffering from type-Z

(see Example 2).

use such

The subject of the invention is notably the

as defined above, wherein said veast flakes have a mannan

content of less than 2 % dry matter content

notably less than 1 % dry matter content

notably less than 0.1% dry matter content by welght.

In another preferred embodiment of the
the mannan content of +the vyeast flakes 1s

0.1 % dry matter content by weight.

The .mannans can be removed by hot

invention,

treatment. Hot alkaline treatment consists of placing in

an agueous suspension the yeast flakes of the

invention

obtained as described above, and of heating

suspension in an alkaline medium at between 70°C and

fraction.

160°C for a maximum +fime of three hours. The

- solubilised by this treatment containing mest

21ll, the mannoproteins is removed by centrifuging

washing. The remaining non-scolubilised fraction

collected and generally dried.
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less than 3.0 % dry matter content by weight, preferably less than

Ko

rom the preceding yeast

h

With said producis obtained
flakes, subjectad to hot alkaliine treatment and
optionally to acid treatment such as described previously
{see alsc Example .1 section headed: Preparation of
veast Ilakes deveid of mannans) and in which the mannans
have been fully or almost fully removed (the glucan

rapresenting most of the total content of glucans and

anpnanst, it is possible after an 0OGTT test o ovbtain a

=

reduced insulin peak compared with a placebo, and even
compared with vyeast flakes in which the mannans have not
been removed, in patients suffering from type-2 diabetes

or from overwelght (see Example Z}.

The subiect of the present invention is the use such
as defined above, wherein the veast flakes have a total
glucan and mannan content equal to or less than %0 % dry
matter content bv weight, notably equal te or less than
80 % dry matter content by weilght, notably =sgual to or

less than 70 % dry matter content by welght.

The subject of the present invention Is more
particularly the use such as defined above, wherein the
veast flakes have a total glucan and mannan content of 45
to 90 % dry matter content by weight, notably 52 % t
80
77
72 % to 77
according to one particularly advantageous embodiment the

[+3

tter content by weight, preferably 6% % to

oF

dry

=
W

tol

dry matter content by waight, and further preferably

feied

dry matter content by weight. Therefors

- a -

glucan and mannan content lies beiwsan 72 % to TT7 % dry

matter content by weight.



1.0 % dry matter content by weight, and further preferably less than 0.1 % dry matter content by
weight.  To remove the glycogen fully or almost fully 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 produce yeast
flakes according to the invention having a total alucan and mannan content of 45 % to 90 % dry matter
content by weight, preferably 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_ With said
treatment it is possible in particular to produce yeastiflakes which also contain less than 1.0 % dry
matter content by weight of glycogen, preferably less than 0.1 % dry matter content by weight of
glycogen. 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 ggtiyg substance frepregented hy the-yeast flakes aneha phamnaceutically
acceptable Vehlcl)ef the present invention 1s 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 1s less than 2% dry matter content by welght

notably less than 1% dry matter content Dby weight,

o
.

notably less than 0.1

Alternatively, the glucan and mannan content may

also be eqgual to or less than 55 % dry matter content by
23}

weight, provided that it remains higher than 43 % dry

matter content by weight.

Therefore according to one advantageous embodiment

t
2 3
(s]

the glucan and mannan content lies between 52 % and

n
~J

dry matter comtent by weight.

Notably in one particular embodiment, the subJect of
the present inventicn is the use such as defined above,
Q.

whersin the glucan and mannan content lies between 5Z %

7 % dry matter content by weight, and the mannan

in

Lo
content is less than 2 % dry matter content by weight,

notaply less than 1 % dry matter content Dby welght,
1 %.

notably less Than 0.

The subject of the present invention is the use such

as defined above, wherein the vyeast £flakes have a
glveogen content of less than §.0 % dry matter content by
weight, preferably less than 5.0 % dry matter content by
weight, preferably less than 2.0 % dry matter content by

.0

o
93

ry matter content by

et

weight, preferably less than



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-glucosidabes. The preparation can also contain one or more vitamins, notably
chosen from among vitamin A, vitamin C, vitamin D, vitamin E, vitamin K, vitamins B2 gthiamine), 82
(riboflavin), 83 (niacin), 85 (pantothenic acid), 36, BB (biotin), 89 (folic acid), 312 (or:Melamine) and/or
one or more food minerals notably chosen from among calcium phosphorus, potassium, sodium,

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

composition according to the invention is suitable for administration via oral route. The
pharmaceutical coaypgsition eanmotabhy:-be i the-forny of adabletzeapsule tpill rpowsler,granule or
suspension. 13 conE%%PW?&HG@' composition of the invention can in particular be in the form of
a dose intake correspondingto a quantity of dry matter of yeast flakes according he invention ¢ s than
10 g, preferably 8 to 9 g.
To remove the glycogen fully or almost fully Irom

the yeast flakes, the yeast flakes of the invention can

be subjected to a hot alkaline <reatment such as

described above, and preferably a hot alkaline treatment

followed by an acid treatment.

With said treatment it iz possible to produce yeast
flakes according to the invention having a total glucan
and mannan content of 45 % to %0 % dry matter content by

L e

to B0 % drv matter content by

o

weight, preferably &2

fal

weight, preferably 6% % to 77 % dry matter content by

el

weight, and further preferably 72 te 77 % dry matter
content by weight. With said treatment it is possible in
particular to produce yeast flakes which alsc contain
less than 1.0 % dry matter content by weight of glycogen,

preferably less than 0.1 % dry matter content Dby welght

of glycogen.

The pharmaceutical composition according to the
inventien can be administered in diffsrent forms or

praesentations.

The pharmaceutical composition according to the
invention comprises at least one active substance
represented by the yeast Ilakes and a pharmaceutically

acceptable vehicle.



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% by 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 to obtain better preeervation of the yeast flakes, notably :better
bacteriological stability and better stability against 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/or treatment of hyperinsulinaemia, whéther basal or postprandial hyper nsulinaemia,
irrespective of the origin of the hyperinsulinaemia. The subject of the invention is particularly the
use Of -1st flakes such as defined above for the orevention and/or treatment of hvberinsulinaemia
associated with insulin-resistance, overweight, obesity or metabolic 1.4 syndrome in any type of
patient suffering from hyperins: inaamia of this otiginos 1 Hewevet, althougivthe: inventiery is intended
for prevention angd treatment of any. type.of hyperinsylinaemia, in.any, e of-patientin.one
advantageous embodiment the flakes of tq? invention are used for, the preparation of a.medicinal
product intended Tor the prevéntion andlor treatrient of hypermsulinaemia in a non-diabetic patient. In
this case, the subjééi6fthedireseRtivention i pafictifary the Use 8 egst Taked suthss defined
above for the preveatienahd/oritegatmaritrof hyperinsaknadmii associated drith instlinaesistance,
With overweight, with pbesity: oy metapplie.syngdseme.in non-diabetic persons. Alternatively, the
flakes according to the invention can also be used for the preparation of a medicinal product intended
for the prevention and/or treatment of hyperinsulinaemia in a patient with type-2 diabetes,. The
.subject of the present istthenmotablyathecuse okyeast Hlakes sochasidefimed alvave for tite prevention
and/or treatment.of hypesigsulinaemia asseciatedwith nsulingesistance: overweight: ebesity or
metabolic syndrome I g pegeon wilhfype:? dighelgs., i« Biy: Wie-a digetes s alspapeant

. . Lol r ' ] : .
non-msullndependlent 1a eteswl g/_pe-Z diabetes is characterized by a astln%) glycaemia of more
than].ZGgﬂ_ BZ (riboflavin}, 1 {niacin), B> {pantothenic acidy, "Be,

BB (bioctin), BS {(folic acid), B1Z (cobolamine) and/cr one
or more food minerals notably chosen from among calcium,

phosphorus, potassiom, sodium, magnesium and iron.

The subject of the present 1nvention 1s also
pharmaceutical compositions such as defined above

containing chromium.

The pharmaceutical composition may contailn one or

more pharmaceutically acceptable exciplents.

td

n  one preferred enmpbodiment, the pharmaceutical
composition according to the invention I1s sultable for

administration via oral route.

The pharmaceutical composition can notably be in ths
or

form of a tablet, capsule, pill, powder, granule

suspension.



15 When fasting glycaemia is between 1.10and 1.26 g/L) the term glycaemia 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 stapes of type-2 diabetes, By
"insulin-resistance " is meant the lack of response by insulin-dependent tissues to the action of insulin.
The pancreas then continues to secrete insulin whose plasma level becomes too high. By "
overweight:" or " 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 defingd by the following formula: BMIweight (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 plasmi level in fasting non-diabetic persons is less than 1.26 g/L (7 mmol/L) notably less

thanlulogﬂL(Gj_anoyhé pharmaceutical composition of the Invention can
in particular be in the form of a dose intake
corresponding to a guantitvy of dry matter of veast flakes
according to -the invention of less than 10 g, preierably

E to 9 g.

In one preferred embodiment, the subjsct of the
present -inventicn 1s the use such as defined above,
wherein the veast flakes have 2 dry matter content egual
to or more than 90 % preferably egual to or more than
94 % and further preferably equal to or more than 96 % by

weight.

With said a dry matter content equal to or more than
80 %, preferably equal to or more than 94 %, and further
preferaply egqual Lo more than 96 %, it 1is possible to
obtain better preservation o¢f the vyeast flakes, notzbly
better bactericlogical stability and better stability
against 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/or treatment of hyperinsuilinazemia, whether basal or
postprandial  hyperinsulinaemisz, irrespective of  the

origin of the hyperinsulinaemia.

The subiect of the invention is particularly the use
of yeast flakes such as defined above for the preventiocon

gy e ey e

~ = Tty g S e T S ym o ey = o
anGg/or treatment oI Nyperinsviinasenla AS3Criraled with

nsulin-resistance, overweight, obesity or metabolic



16 By the expressionmetabolic 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 evaluation of several parameters, including waste size, cholesterol and triglyceride
levels, fasting ilvcaemia, insulinaemia and blood pressure. Inparticular,accordingtotheNCEP-ATPIII
kNational Cholesterol Education Program - Adult Treatment Panel 1ll), metabolic syndrome is
diagnosed if three or more of the following risk factors are present: waist size of more than 88 cm in
women and more than 102 cm in men HDL bolesterol level of less than 1 mmoi/1l in men and 1.2
mmo1/1 in women, triglyceride level equal tomore thieh 1,7 mmol/1 fasting glycaemia equal to or
more than 6,1 mmol/1

syndrome in any ftype o©f patient suifering from

hyperinsulinaemia of this corigin.

However, although the invention is intended for the
prevention and treatment of any type of
hyperinsulinaemia, . in any type of patient, in one
advantagecus enbodiment the flakes of the invention are
used for the preparation of a medicinal product intended
for the prevention and/or treaiment of hvperinsulinaemia
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
Treatmant of hyperinsulinasmia assccisted with insulin-
resistance, with overweight, with obesity or metabolic

syndrome In non-diabetic persons.

Alternatively, the flakes according to the invention
can also be used for the preparation of a2 medicinal
product intended for the prevention and/or treatment of
hyperinsulinaemia in a petient with tvpe-2 diabetes. The
subject of the present i1s then notably the use of yeast
flakes such as defined above for the prevention and/or
treatment of hyperinsulinaemiaz associated with insulin-
resistance, overweight, obesity or mstabolic syndrome in

a person with type-2 diabetes.

By « type-2Z diabetes » 1s aliso meant non-insulin-
dependent diapeteg NIDD. Type~2 diabetes 1s characterized

bv a fasting glvcaemia of more than 1.26 g/L.



blood pressure of over 130 mm Hg / 85 mm Hg. 17 The present invention also concerns a method
for the treatment and/or prevention of hyperinsulinaemia in 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
route. The different methods according to the invention can in particular comprise administering to
the patient the pharmaceutical composition in a daily 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 or at a single timggpfintake sugh @s athreakfast, or in seueral partial doses; i:g. sprgad out over
the day |~ The methods of the invention may. als comprise gt east apg verificalion step to check the
patient's basal insulin lével and/or insulin regponse subsequent to food intake or to an OCTT test, after
acute or chronic administration of the pharmaceutical composition, =~ The methods according to the
invention can also compyisg a-measyrement.step topeasuyte the patients basahinsylin lgyvel and/or to

evaluate insulin response further to food.intake or an OGTT test before acute or chronic administration

of the above pharmaceutigaslecompm sition. The present mven?i.ojr"l also concerns a method to reduce
or stabilize the bASAIMBIRSARTIe V@ B MsulinGh d'fafiertt suffefitfy fof baBaFRyferfistiingemia,
comprising the adh#nistrationtdahe said patienat £ afieffective -quantity of a pharmaceutical
composition according to the invention. _

o By <« insulin-resistance » 1s meant the lack -of
-response by insulin-dependent tissues to the action of
insuiin. The pancreas then continues to secrete insulin

whose plasma level becomes tcoo high.

By « overweight» or « obesity » is meant excess
weight., In adults, overwslght is characterlized by a Body
Mass Index (BMI) of between 25 and 30 kg/m” and obesity

by & Body Mass Index (BMI) of more than 30 kg/mzw The
Body Mass Index in a person 1s defined by the followling
formula:

weight {ka)

BMT =
theight (m) )*

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

regulated.

In particular the glucose plasma level in fasting
b1
}

non-diabetic persons 1is less than 1.26 g/L (7 mmol/L

o

otably less than 1.10 ¢/L (6.1 mmol/L).



The method to reduce or stabilize the basal plasma level of insulin may particularly concern a patient
suffering from basal hyperinoulinaemia 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 peak after food intake in a patient suffering from
postprandial hyperinslinaemia comprising the administration to said patient of an effective quantity of a
pharmaceutical composition according to the invention. 19 patient having postprandial
hyperinsulinaemia associated with insulin-resistance, ©verweight, 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. 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.Jjpbulinaemiaip cantrols wha had jngested miligis shown gs a;solid line with
squares, in persons who had taken yeast flakes devoid ofpmngans rébetaguj(ﬁ:aggg as a}LQIashed line
with diamonds, af@fin p&rsons o had figésted y8ast ffak%é With Tiiannans as a dotted line with
triangles. The insulipdederfin rAUNAY4SE iver as @ furctiorPertiAg in minutes (min). - Figure 2. Trend in
postprandial insulinaemia shown as the area under curve (AUC) in overweight persons (n=12). The
reeults of 3 days' investigation are given as a mean SEN. The area under curve obtainﬁ% in control

. . = 1i¢. o O s
persons who had ingestéd niiéig skt 85 a5158K ines inBersoREvhS had fngested yeast flakes
devoid of evaluation -of several parameters, including wasie size,
cholessternl and triglyceride levels, fasting glycaemia,

insulinaemia and blood pressure.

In particular, accerding to the NCEP-ATPIII
(National Cholesterol Education Program - Adult Treatment
Panel IIT), metabolic syndrome is diagnosed if three or

e L

more of the fellowing risk factors are present:

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

than 102 cm in men

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

and 1.2 mmel/l in woman,

- triglyceride level egual to or more than 1.7

mmol/1

- fasting glycaemia egual to or more than 6.1 mmol/l

- bleood pressure of over 130 mm Hg / 85 mm Hg.

Postprandial  hyperinsulinaemia may in  particular

piay a role in the development of metabolic syndrome.



mannans (beta-giucans) as a close dotted line, and in persons who had ingested yeast flakes with
mannans in a spaced dotted line. The insulinaemia area (in MU/L*time) is given for the period 0-300
minutes (tot), the period 0-10 minutes and the period 120-300 min - Figure .".3Kinetics of postprandial
insulinae a in persons with type-2 diabetes (n=11), The results of 3 days' investigation are given as a
mean SEN. Insul naemia in controls who had xn ested 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 had ingested ye u flakes with mannans as a dotted line :with trigngles.
The insulin level (in mU/L) is given as a function of tifrie in minutes (min), - Figure 4: Trend in |
postprandial insulinaemia :shown as the area under curve(AEC) in patients with type-2 diabetes:
(n=11). The results of the 3 days' investigation are given as a mean + SEN. The area of insulinaemia
in controls who had ingested milk is given in black, in the persons who had ingested yeast flakes
devoid of mannans (betagiucans)-as:a tlesendatied dine; and:iapersons wha-had frngesied yeast flakes
with mannans asa-spaced dottediline. Thednsulinagmia areall/Lftime), 21.given for the period 0-300
minutes (tof), the period O- 120 minuites Snd the period.120-300 minutes, EXAMPLES

a pharmaceutical composition according to the invention.

The msthod for the treatment and/or prevention of
hyperinsulinaemia can, in particular, be a method for the
treatment and/or | prevention of hyperinsulinaemia
assoclated with insulin-resistance, overweight, obesity
or metabolic syndrome. In one advantageous empbodiment,
the patient is a non-diabetic patient. Altermatively, the

patient mavy also be a patient with type-2 diabetes.

The invention particularly concerns sald method in
which the pharmacsutical composition 1s administered to

the patient via oral route.

The different methods according to the invention can
in particular comprise administering to the patient the
pharmaceutical composition in a daily dose corresponding

........ te 1 te 10 g, preferakly 8 to 9% g cof veast £flakes
according to the invention, said dally dose possibly
being administered in & single dose or at a single Time

£

of averal partial

e

i

i

intake such as at breakfast, or

doses i.e. spread out over the davy.

The methods o©f the invention may also comprise at
least one verification step to check the patient’s hasal
insulin level and/or insulin response sukssquent to food
intake or to an OGTT test, after acute or chronic

administration of the pharmaceutical composition.



Example 1: Preparation o yast flakes according to the invention 1. Material and Methods Preparation
of yeast flakes containing mannans Anaqueous cream (i.e. a suspension of yeast cells in water) of
Sacoharomyces cexevisiae 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 proteases
exogenous to the yeast cells, such as parfait for eicample. Hydrolysis is conducted at 50C for 24 hours
S0 as to solubilise at least 60 % by weight of the dry matter of the yeast cells. In practice and
generally the autalyses and enzymatic hydrolyses of the invention are conducted at between 45C and
55C for 18 to 36 hours, without the use of any enzyme which may solubilise the lucans Or mannopro
eins, 22 The solubilised fraction is separated from the itsoauble fraction in several successive
steps by centrifuging and washing with water. The insoluble fractiondried on heated rolls to a dry
matter-content of 95 % by weight. The agglomerates formed are removed by screening and the yeast
flakes of the invention are©bta#tedch-Rreparation niyeast flakes deweidrofimannans also

comprise a measurement step to neasure the patient’s

basal insulin level and/or to evaluate insulin response

further to food intake or an OGTT test bhefore acute or
chronic administration of the above pharmaceutical

composition.

The present invention &lso concerns a method to
reduce or stabilize the basal plasma level of insulin in
a patient suffering from basal  hyperinsulinaemia,
comprising the administration teo the sald patient of an
effective guantity of & pharmaceutical composition

according to the invention.

The method tco reduce or stabilize the basal plasma
level of insulin may particularly concern a patient
suffering. from basal hyperinsulinsemia assoclated with
insulin-resistance, overweight, obesity, or metabolic
syndrome. In one advantageous embodiment, the patient is
a non-diapetic patlent. Alternatively the patient may
also be a patient with tvpe-Z diabetes.

.

The present invention also concerns a method to

reduce the insulin secretion peak after food intake in a
patlent suffering from postprandial hyperinsulinaemia
comprising the administration to said patient of an
effective guantity of & pharmaceutical composition

according to the invention.

The method to reduge the insulin secrstion peak

further te¢ food intake may in particular concern &



The yeast flakes obtained previously are placed 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
solubilised by this treatment is removed, the remaining non-solubilised fraction being collected,
washed and generally dried. The solubilised fraction containing the mannoproteins and also the
glycogen is removed by centrifuging and washing. The yeast flakes obtained after the hot alkaline
treatment are preferably subjected to an acid treatment to remove every trace of mannoprotein. The
insoluble fraction is next acidified with phosphoric or agetic acid, then incubated at 80C for one to two
hours. The solub,lised fraction containing the residues of mannobroteins, glycogen and also some
lipids is removed by centrifuging and washing. 23 Measurement of glycogen content To a sample
of 20 mg of dried yeast flakes having a dry matter content of at least 90 % by we is added 0.5 ml of
0.25 M Na2003 aﬁgﬁlﬂ&mi&ﬁ@ﬁeﬁs@h%@@b@é&@fﬁhw@erlnzhglma@w&is then brought to a pH of

>,2 by adding 0.3.mtof Paget ackiapd b, 200l ofQ.2M sodlum. pedlets, and mbdngdhe ngredients.
-1 ed water is added 1 up to a total volume of 5 ml of the suspension thus obtained are
incubated for 15 RGUIETiR the ptEséice 898)?&%‘%%%%09?@5’8&6%@& A%Bergﬁﬁﬁe‘h%%r *duch as
marketed by ROGHE: Bt THt-No. 102 E5T at 3BCerna pfer centrifliging: ahé $eleasedyglucose is
assayed by enzymatic assay. pat iEhe enzymatigrassayiotghicese is notably described in the manual
" Methods of Biochemical Analysis and Food Analysis - using Single reagents >>, Published by
BOEHRINGER MANNHEIM GmbH Biochemica (0 1989, pages 50 to 55, and is preferably conducted
using the "Test-CoatsihaliéA DI GlEcase/-FAICIBSE” Ca.t, No. 139 106 from the subsidiary of ROCHE:
BOEHRINGER MANNHEIM GmbH /

—_ - Figure 1: Kinetics of postprandiel  insulinsemia in

overwelght patients (n=12}.

The results of the 3 days of investigation are given as
4 mean * SEM. Insulineemia in controls who had ingested
milk 1s shown es a solid line with sguares, in persons
who had taken yeast flakes develd of mannans (beta-
glucans) as a dashed line with diamonds, and in persons
whe had ingested yeast flakes with mannans as a dotted
line with triangles. The insulin level (in mU/L} 1is

given as a functicn of time in minutes {(min).

- Figure 2. Trend in postprandial insulinaemia shown as
the area under curve (AUC) in overweight persons
in=127).

The results of 3 days’' investigation are given as a
mean * SEM. The area under curve obtained in control
persons who had ingested mlilk is shown as a black line,

in persons who had ingested vyeast flakes devoilid of



BIOPHARM GmbH Darmstadt Germany. 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 contentglucans and mannans A sample of 20 mg of dried yeast flakes
i.e. having a dry matter content of at least 90 96 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 1039C in an
oven under agitation eVery 15 ran. The acid solution thus obtained is then neutralized and the
respective quantity of glucose and mannose is enaymatically assayed in the :neutralized solution.
This enzymatic assay of glucose and mannose is als@ described on pages 50 to 55 of the above-cited
manual and is preferably performed using the "Test-Combination” Cat. N 139 106. The difference
isculated between the quantity of glucose (expressed in mg) assayed using this method, and the
guantity of glucose (also expressed in mg) assayed for these yeast flakes using the above method to

measure the Q'YCOQ%'%Q%@“%@& ~glucans) as a cleose dotted line, and in
persons who had ingested yeast flakes with mannans in a
spaced dotted line. The insulinaemia area {in
mU/L*time) is given for the period 0-300 minutes (tot),
the period 0-120 minutes and the period 1206-300

minutes.

- Tigure 3: Kinetics of postprandial insulinaemia in

persong with type-2 diabetes an—<1\

The results of 3 days’ investigation are given as a
mean + SEM. Insulinaemiaz in contrcls who had ingested
milk are shown as a solid line with sguares, in those
who had ingested yeast flakes devoid of mannans (bet

giucans) as a dashed line with diamonds, and in persons
who had ingested yeast flakss with mannans &s a dotted
line with <riangles. The insulin level (in mU/L} is

given as a function of time in minutes (minj.

~ Figure 4: Trend in postprandial insulinaemia shown as
the area under curve (AUC) in patients with type-Z

diabetes (n=11).

The results of the 2 days’ investigation are given as a
mean + SEM. The area of insulinaemia in controls who
had ingested milk 1s given in black, in the persons who
had ingested yesast flakes devold of mannans (beta-
glucang) as a close dotted line, and in persons who had

ingested yeast flakes with mannans as a spaced apart

dotted line. The insulinaemia aresz {(in mU/L*time) is



25 This difference (in mg) between the two assayed Quantities of glucose corresponds to the total
guantity 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 quantity of manhans 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) is
given in Table .L Table 1: Composition of yeast flakes according to the invention Yeast flakes
containing mannans Yeast flakes devoid of mannans ;

given for the periced 0-300 minutes (tot}, the periocd 0-

120 minutes and the period 120-300 minutes.

Example 1: Preparation of yeast flakes according to the

invention

| [
.

Material and Methods

Preparaticn of yeast flakes containing mannans

An aguecus cream {l.e. & suspensiocn of yeast cells
in water) of Saccharomyces cerevisiae having a dry matter
content between 12 and 18 % by weight 1s subjected to
hydrolysis using endogenous enzynmes of said yveast cells,
optionally supplemented with proteases exogenous Lo the
yeast cells, such as papain for example. Hydrolysis i1s
conducted at 50°C for 24 hours so as to sclubilise at
ieast 60 % by weicht of the dry matter of the yeast

calls,

In practice and generally the autolyses and
enzymatic hydrolyses of the invention are conducted at
between 45°C and B35°C for 18 to 36 hours, without the use
of  any  enzvme which may solubilise the g¢glucans or

mannoproteins.



I'Analysis In p per 100g , of product 49.9 28.2 21.7 23.6 Energy intake in Kcal/g

[N
-

The seolubilised fraction iz separated from the
inscluble fraction in several  successive steps by

centrifuging and washing with water.

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

the invention are cbitained.

Freparation of vyeast flakes devoid of mannans

The vyeast f{lakes obtained previcusly are placed in
an aguecus suspension and heated in an alkaline medium at
petween 70°C and 100°C for no more than thres hours. In
particular, the suspensicon in alkaline sodium hydroxide

agueous medium is heated to 85°C for two hours.

fraction solubilised by this treatment 1is

3
gy
(3}

th

removed, the remaining non-solubilised fracticen being
collected, washed and gensrally dried. The solubilised
Ffraction containing the mannoproteins and alsc  the

glycogen is removed by centrifuging and washing.

The veast flakes obtained after the hot alkaline
treatment are preferably subiected to an acid treatment
to  remove every trace of manncprotein. The inascluble
fraction 1s next acidified with phosphoric or acetic
acid, then incubated at 80°C for one to twoe hours. The
solubllised fraction contalining the residues of

e

ins, glycogen and alsc some lipids i1s removed



2.046 1.298 Analysis in g per 100g of product 55.1 55:1 0 2.2 21.6

B
(o8]

Measurement of glycogen content

To & sgample of 20 mg of dried yeast

having a dry matter content of at least 90

flakes i1.e.

% by welght,

is added §0.5 ml of 0.25 M NaC0; and this mixture 1s held

at 95°C for ¢ hours.

The mixture is then brought to a pH of 5.2 by adding

G.2 ml of 1M azcetic acid and 1.2 ml of

acetate, and mixing the ingredients. Distil

; . - .
added up to a total volume of 2 ml.

0.2M sodium

led water is

0.5 ml of the suspension thus obtainsd are incubated

for 1% hours in the presence of excess amyloglucosidase

of Asgpergillus niger, =such as marketed by
Cat. Wo. 102 €57, at 55°C.

i

Rfter centrifuging, the relea

by enzymatic assay.

ROCHE undeyr

ed glucose 1is assayed

The enzymatic assay of glucose 1s notably described

in the manual « Methods of Zilochemical Bnalysis and Food

Analysis -~ using Single reagents », published by

BOEBHRINGER MANNHEIM GmbH Blochemica © 198%,
55, and 1s preferably conducted using

Combination D-Glucose/-Fructose” Cat. HNo.

pages 50 o
the “Test-

13¢ 106 from

the subsidiarv of ROCHE: BOEHRINGER MANNHEIM GmbE / R~

BIOPHARM GmbH Darmstadt Germany.



Energy intake in Acal4dg 2.250 0.121 2.02 26 For both types of yeast flakes, the glycogen content was
less than 10 % dry matter content by weight. Example 2: Effect of the yeast flakes of the invention on
the insulin level of overweight non-diabetic persons and of non-insulin-dependent diabetic persons:

In the remainder, the yeast flakes containing mannans are called " yeast flakes > and the yeast flakes
devoid of mannans are Called o beta-glucans ", 1. Material and M

o]
£

The ocuantity  (in mg) of gluccse thus assavyed
corresponds to the guantity of glycegen present in the

sample expressed in glucose eguivalent weight.

.

Measurement of the total content of glucans and

mannans

L sample of 20 mg of dried vyeast flakes 1.e. having
& dry matter content of at least 80 % by weight., 1s
subjected to acid hydrolysis 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

.

The acid solution thus obtained 1s then neutralized
and the respective gquantity of glucose and mannoge 1s

enzymatically assaved in the neutralized solution.

This enzymatic assay of glucose and mannose is also
described on pages 50 to 35 of the &gbove-cited manual and
is preferably performed using the “Test-Combination” Cat.

N° 138 106.

The difference is calculated between the guantity of
gluccese {expressed in mgl assayed using this method, and
the quantity of glucose (alsc expressed 1in mg} assayed
for these yeast flakes using the above method To measure

the glycogen content.



Subjects, characteristics and sample size 24 volunteers of 2 types were enrolled 12 healthy
overweight volunteers and patients with type-7 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: 7.0 mmo1/1, glycerides: - 4.0 mmol1/1.  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 gl -ides and/or gl tazones for at least 27 3 months, HbAlc:
<10 %, total cholesterol:7,0 mmoi/l, triglycer des: b 4,6 mmoi/l. were: type-1 diabetes, insulin OT
acarbose,

‘This difference {in mg) between the twc assayed

quantities of glucose corresponds to the total gquantity

of glucans present 1in the samples, this guantity beilng

expressed in glucose eguivalent weight.

The guantity {(in mg) of assayed mannosse Corresponds

to the totsl guantity of mannans present in the sample,
this quantity being expressed in mannose equivalent
o weight.
2.Results
The vyeast flakes thus obtained have a dry matter

n

content of 895 % by weilght.

The composition of wveast flakes contalning mannans

and of vyeast flakes devoild o©f mannans (obtained by hot

glkaline treatment) is given in Table 1.

Table 1: Composition of yszast flskes according to the
invention
Yeast flakes centaining Yeast flakes devoid of
mMANTENS TRANIIETS
Analyslis in Energy Bnalysis in | Energy
g per 100g intakse in g per 140g intaks in
of product Kecal/g of product | Keal/qg
¢ Carbohydrates: 19.9 2.046 55,1 § 2,259
Glucans 28.2 55.1 § 4
Mannang 21.7 G : :
Proteins 23.6 1.298 .2 : 0.12%
c Lipids 11.8 1.109 21.6 ; 2.03




ihsulinopenia, 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 Canopy0),
pregnant women, persons consuming large quantities of products on the list of banned foods. Only
one diabetic person proved to be ins '4nopsnic 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 (OG The trial took place over 3 days of
hospitalion separated by an interval of 7 to 14 days.®ach subject was given each of the 3 OGTTs
drawn in random order. 8 g of yeast flakes and 9 g of..a-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
consumption levels observed for bakers' yeasts and food yeasts, 28 The products were diluted in
167 ml of a 30% F3E.glacose:solution CoptainingSa geaf, uCGHlacose.deorthecplaceho meal-test the 167
ml of uGglucose salutiopyuere: supplemented with 28,7111 of whele milk and 50 ml semi-skimmed milk
to obtain an energy intake equivalent 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 basal conditions
(fasting) were measured zthen themeestptandiakperiod of 4b4b(d 15+~ T3Q0): consecidivedo the OGTT

test. the insulin level of overwelght non-diabetic mersons and

of nen-insulin-dependent diabetic persons.

In the remainder, the wveast flakess containing
manpans are called « yeast Zlakes » and the veast flakes

devold of mannans are called « peta-glucans ».

1. Material and Methods

Subjects, characteristices and sample size

e

24 volunteers of 2 types were enrolled: 12 hezlthy
[=}

]

overweight volunteers and 12 patients with type-

diabetes (men or women).

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

cholestercl: £ 7.0 mmel/l, triglycerides: £ 4.0 mmol/l.

For the subijects with type-2 diabetes the inclusion
criteria were: age of bpetwesan 30 and 6% vears (limilts
included}, treatment with metformin and/or hypoglycaemic

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



During the OGT7 test the patient was given SO g of 130glucose 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
decubitus position for the 5 following hours avoiding sleep. During the investigation day, the subject
was :allowed to drink water (310 mi maximum). The plasma insulin levels were determined basally
(between T-120 and TO) and in the postprandial period from T15 to T300- The venous samples were
immediately centrifuged and the plasma collected for insulin assay. The assay of plasma insulin was
performed by Radiolmmuneassay (Medgenix Diagnastics(r), Rundis France). 29 Statistical treatment
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-glecans 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 Gtatyiew (Siatvie, Abacus{Concepts, Berkeley .CA). 2 Resylts, . ; Gpod digestive
tolerance of both tested qutfprodugts@wgs obge}Yed. Trend in insulinamia throughout the 3 OGTT

tests in the overv?"é‘léfgft1 ﬁﬁj‘é‘c $°° Thé'incréase’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 presenee of beta-glucans than with the placeng (63,0 7; U/, 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 giicans wassighificantly oWertharf with the PfaceBo (p20.05] (FgtE"S and Table 2).

insulinopenia, chronic kidney or liver deficiency, case
histery of chronic gastro-intestinal disease, endocrine
rathology, treatment possibly  interfering with  the
metabolism  of carbohydrates and eating behavicur,
intolerance to cows’ milk, claustrophobila (calorimetric
measurements under Canopy®), pregnant womell, Persons
consuming large gquantities of products on the list of

banned foods.

Only one diabetic person proved to be insulinopenic
during the first induced hyperglycaemia and was therefore
excluded from the trizl since not c¢omplying with the
defined inclusion criteria. The 23 other subljects

complieted the study.
ral Glucopse Tolerance Test (OGTT)

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

was given each of the 3 0GTTs drawn in random order,

8 g of yeast flakes and © g of beta-glucans were

used in the 0OGTT tests. It is to pe noted that the
consumpticn of yeast flakss at the planned dose of § g
doss not exceed the consumption levels observed for

bakers’ yeasts and food yeasts.



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. Table2: Insulin peak in mU/L and insulinaemia areas under
curve in mU/Lftime in overweight subjects. The results are expressed as a mean + OEM (n=12) p<x
significant difference compared with placebo (milk)- Overweight insulinaemia Milk Yeast flakes Beta-

28

The products were diluted in 167 mi of a 30%

1 : . N . 13 - -
JCglucqse seiuntion containing 50 £ —“Cglucose. For the

g0
placebo meal-test the 167 ml of “Cglucose solution were
supplemented with 28 mi 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 peried (T-120 to T0) during which the basal
conditions (fasting) were measured, then the postprandial

period of 4h45 (T15 - T300) consecutive to the OGTT test.

puring the OGTT test the patient was given 50 g of
Y¥rgiucose 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 remalined in decubitus pesition for the 5
following hours avoiding sleep. During the investigation

day, the subject was allowed to drink water (1300 ml

maximum) .
The plasma insulin levels were determined basally
{(between T-120 and TO) and Iin the postprandial period

from T15 to T300. The venous samples were immediately
centrifuged and the plasme collected for insulin assay.
The assay of plasma insulin was performed by RadioImmune-

assay (Medgenix Diagnostics®, Rungils France) .



giucans "sulin peak 91.613.9 84.213.263.07.7 p<0.01 Area under curve 0-300 mn 6715 1130 8570+3
444 6736 591 p<0.05 ~

e
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Statistical trestm

]

Hi

The results are presented a&s & 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 pzairs using the non-
parametric Willcoxon test on matched series. To perform
thess statistical tests the software used was Statview

{S8tatview, Abacus Concepts, Berkeley, CA}.

Z. Results

Good  digestive tolerance of both tested vyeast

products was observed.

Trend in insulineemia throughouvt the 3 OGTT tests in

the overweight subjects

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

beta-glucans than with the placebo.

The insulin peak was significantly lower in the

H-

presence of beta-glucans than with the placebo (63.0
7.7 mU/L versus 81.6 £ 13.4 wmU/L for the milk condition
(p=<t0.01) (figure 1}. The area under curve of insulinaemia
in the presencs of beta-glucans was significantly lower

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



Area under curve 0-120 min 6490 903 6214 960 4816504 p<0.05 Area under curve 120 min 2216 3
35-2356 3 46 1920 156 Trend in insulinaemia throughout the 3 HGPO tests in type-2 diabetes subjects

3G

For the yeast flakes, a trend towards a reduction in
insulin peak and in the area under curve was oObsesrved

compared with the placebo.

Table 2: Insulin peak in nU/L and insulinaemia areas
under curve in mU/L*time in overwelight subjects. The
results are expressed as a mean * SEM (n=12}. p<x =

significant difference compared with placebo (milk).

Overwsight : Milk Yeast Beta-
Cinsulinasemia flakes glucans
f Insulln peak f%l.6 & 13.4 84.2 £ 13.2 €3.0 £ 7.7
: p<. 01
Area under curve 8715 % 1130 BE70 £ 1444 6736 & 591
0-300 mn ' p<0.05
Area under curve 6499 + 903 6214 £ 950 481le + 504
0-120 min ‘ ' p<0.05
Area under curve | 2216 £3 3% 2356 %5 48 1920 + 158
120 min

Trend in insulinaemia throughout the

HEZFPO tests

type-Z diabetes subjects

In the type-2 diabetes subjects a reduction in
insulin response was also observed in the presence of

peta-glucans and in the presence of yeast flakes.

The insulin peak was significantly reduced 1in the
presence of both beta-giucans and yeast flakes
(respectively 44.2 * 6.0 wmU/L and 43.8 % 4.7 mU/L versus
mU

iv
36.1 & 8.8

/T for milk, p<0.05) (figure 3 and Table 3.



Inthetype-2diabetessubjectsareductionin insulinresponsewasalsoobservedinthepresenceof
beta-glucans and in the presence of yeast flakes. Theinsulinpeakwassignificantlyreducedinthe
presenceofbothbeta-glucansandyeastflakes (respectively 44.2 6.0 mU/L and 43.8 4.7 mU/L versus
56.1 8.8 mUJL 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 peak in mU/t and insulinaemia area under curve in mU/1*time in type-2
diabetes subjects. The results are expressed as a mean SEM (n=11). p<x = si nificant difference
compared with placebo (milk), The insulinoemiayesults in both populations, the non-diabetic
overweight subjects and the type-2 diabetes subjects, therefore show a significant reduction in the
insulin response 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.

The area under curve was significantly reduced in
the presence of wyeast Zflakes and beta-glucans compared

with the placebo (figure 4 and Table 3.

Table 3: Insulin peak in mU/L and insulinasmia area under
curve in mU/1l*time in type-2 diabetes subjects. The

results are expressed as a mean * SEM (n=11%. p<x =

significant difference compared with placebo {milk).

Overwaight Milk Yeast Bata-
insulinaemia flakes _ giucans
Insulin peak 56.1 £ 8.8 43.8 £ 4.7 £4.2 £ 6.0

p<0.03 _ P, 05
Area under 534G ¥ 1070 | 7947 + 821 | 8248 % 878
| curve 0-300 min p=0.05 p<C.05
¥ frea under 4325 = 619 3644 4+ 381 3708 £ 404
curve (-120 min |
Area under 4725 &+ HBY % 430 + 502 4540 £ 498
curve 120 min

The insulinaemia results in both populations, the
non-diabetic overweight subjects and the type-2 diabates
subjects, therefore show a significant reduction in the
insulin response after ingestion of yeast flakes deveid
of mannans. The same applies to the ingestion of yeast
flakes containing mannans in subjects with type-Z

diabetes,.



32 CLAIMS 1. Use of yeast flakes for the preparation of a puarmaceutical 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 % dry :matter content by weight, and a glycogen content of less than
10 0 % dry matter content by weight. 2. Use according to claim | wherein the yeast flakes are of
the genus Saccharomyces cerevisiae. Use according to claim 1 or 2, wherein said yeast flakes
have a total glucan and mannan content of at least 40.0 % 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 % gry matter content by weight. 5. Use according
to any of claims 1 to 4, wherein said yeast flakes have a mannan content less than 2 % dry matter
content by weight, notably less than i % dry matter content by weight, notably less than 0.1 % dry
‘Totter content by weight.

CLATIMS

1. Use of vyeast flakes for the preparation of a
pharmacevtical compositicon intended for the treatme
and/or preventiocn of hyperinsulinaemia, sald yveast flak

having

*» & total glucan ang mannan content of at least
- 3.0 % dry matter content by weight, and

e

« 2 glycogen content of less than 10.0 % dry matter

content by weight.

™)

Use according to claim 1 whereln the veast

Hy
l.._.l
ju]
-
0]
0

are ol the genus Saccharomvces cerevisiae,

3. Use according to claim 1 or 2, wherein said
veast flakes have a total glucan and mannan content ©f at
least 40.0 % dry matter content by weight, preferzbly at

least 45.0% dry matter content by welight.

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

dry matter content by weilght.

-

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

matter content by weight.



JJ 6. Use according to any of claims 1 to 5 wherein the yeast flakes have a total glucan and
mannan content equal to or less than 90 % dry matter content by weight, notably equal to or less than
80 % dry matter content by weight, notably equal to or less than 70 % dry content by weight. 7.
Use according to any of claims 1 to 6, wherein yeast flakes have a total alucan and mannan
content of 45 % to 90 % dry matter content by weight, preferably 52 % to 80 % dry matter content by
weight, preferably 65 % to 77 % .by weight, .and further preferably 72 % to 77 % dry matter content by
weight. 8. Use according to any of claims 1 to , wherein the yeast flakes have a glycogen content
of less than 8.0 % dry matter content by weight/ preferably less than 5-0 % dry 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 9. Use according
to any of claims 1 to 8 wherein the yeast flakes have a dry matter content equal to or more than 90 %,
preferably equal to or more tlJﬂag 9a4 %Oggd Iglélrl’th:eé' pggeraoblly el Lé%| | 1o or more ghagh%Gro o by weight.
10. Use according to any of cfagms_ 0 for the preve%tionan ortreatmentofhyperinsulinaemia
associated with inS\flin¥fesistancé, Geriight, Sobesity or Metabolié Syndromé” 33°" 511, Use
according to clairack® lcharacterized $n thatthé pharmacetticalsconmposition iSinterded for the
treatment and/or prevention:ef:hypernsutinaesia thamorcdiabeti¢ matter content by

weight, notably egual to or less than 70 % dry matter

content by weight.

7. Use according to any of claims 1 to 6, whereln

—— the veast flakes have a total glucan and mannan content

of 45 % to 20 % dry matter contenit by welght, preferably
52 % to 80 % dry matter content by weight, preferably
65 % to 77 % by welght, and further preferably 72 & to 77
% dry matter ccontent by weight.

8. Use according to any of claims 1 teo 7, wherein

the vyeast flakes have =2 glycogen content of less than

8.0 % dry matter content by welght, preferably less than
5.0 % dry matrter 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 % dryv matter content by wesight.

9. Use according to any cof claims 1 to & wherein
the vyeast flakes have & drv matter content squal to or
A

more than 90 %, preferabkly equal to or more than 94 % and

o)

further preferably sgual to or more than 96 % by weight.

10. Use according to any of claims 1 to % for the
prevention and/or treatment of hyperinsulinaemia
associated with insulin-~resistance, overweight, obesity

or metabolic syndrome.



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

34

11. Use according to c¢laim 10, characterized in that
the pharmaceuticel composition 1s 1ntended for the
treatment and/or prevention of hyperinsulinaemia in &

non-diasbetic patient.

) 12. Use according to claim 10, characterized in that
the pharmaceutical compesition 1s intended for the
treatment and/or prevention of hyperinsulinaemia in &

patient with type-2 diabetes.



