10

15

20

WO 2004/ 071521 PCT/ EP2004/ 001111 THE USE OF LUPI N
CONGLUTI N FOR THE TREATMENT OF TYPE |1 DI ABETES
wOhkalsD713F THE | NVENTI ON The present inventi onPCEERR@®3/001111
to the use of lupin conglutin for the treatnent of
type Il diabetes. TECHNI CAL BACKGROUND 5 Lupin
(Lupi nus al bus), an annual plant belonging to the
THEYSE OE99UPIRCCTNGISE THREFOR OPHE TREAAMENT OF TYPE
frnmes 1n the MEdIterranean area and In Mddle East
IMTDIABETRESIS which are used both for alinentary
purposes (due to their remarkabl e protein contents)
and in traditional medicine as anthelmntic and
anti parasitic agents. 10 Lupin seeds contain toxic
qui Nn@TRLDI OF THIY INWBNATON such as | upanin,
13-oxy-lupanin, multiflorin and derivatives, and
met hylhealppesent whivedntiane relateswio ttheenes tof éppias songluaitd for the
paral yzi ng actions on Central Nervous System Said
tedatalenit o€ typdhikbiabetes: esponsi bl e for the bitter taste
of lupin seeds, and occur in large anobunts in wld
| upi TECHN]ICAL BACGKGRQA@WNDts in the so 15 call ed
sweet |upin (Lupinus al bus), can be renoved by
mac erdatpion (Lnpismtse albusyhenpraemabbmplapt dbadbngingadoi the class of
in lupin seeds is the globulin one, which accounts
IfeguiBiitaseé, hae beon growPasihckramtiewintiomssinsthe dMediterranean area
wat er -i nsol uble proteins, which are soluble in
agidl it diidelde East $oit itsisends Mhichrre useddtoth for alimentary purposes
Phyt ochem stry, 20, 2071-2075, 1981). Conglutin gamma
(dueotmttbeifrorerabdble opisinf conentor andgirpbuaditienalriaedicine as
protein apparent nol ecul ar weight, as determ ned by
agéhelminticaandoantiparaaidisr #8€nt3.99. 000 Da (Duranti et al.
in: Lectins: Biology, Biochemstry, . . .
d i nilespingiesdpsensaipytonig quingliziduie pgelkploids, mebgs lupanin,
'P," _B eeckarris'S Bog-Hansen TC eds.) 1997, Texto i
Iﬁ;og;vjlypp,@iq,epu_g*giﬂ@éhhgq{@ deﬁb/_atig/gg, ggl?d ]_rggt-hy_l-a)%in? which are

Congl utin ganma cansi sts of a nononer of appar
koo feketint auess 10 agonatelyizing w@nsm@&n@eﬁ%ﬂous System.

Said alkaloids, which are responsible for the bitter taste of lupin seeds, and

occur in large amounts in wild lupin seeds, but in poor amounts in the so-
called sweet lupin (Lupinus albus), can be removed by maceration in water.
The prevalent protein fraction in lupin seeds is the globulin one, which
accounts for 87% of the total. Said fraction consists of water-insoluble
proteins, which are soluble in diluted saline solutions (Duranti et al.
Phytochemistry, 20, 20J71—207 5, 1981). Conglutin gamma accounts for about
6% Mof the total gloBulins. The prdtein apparent molecﬁlar weight, as
determined by gel-filtration, is approx. 199.000 Da (Duranti et al. in: Lectins:
Biology, Biochemistry, Clinical-Biochemistry-Vol.11 (Van Driesche E, Rouge
P, Beeckams 'S, Bog-Hansen TC €ds.)1997, Textop Publ., Hellerup, Denimark,

pp. 881-85, 1997). Conglutin gamma consists of a monomer of apparent
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2 nol ecul ar wei ght of 47.000 Da. The reduction of the

nmononer shows that it consists of two pol ypeptide
web@i3152 t h apparent nol ecul ar wei ght of 30. BPODEPDa4/001111

and 17.000 Da, respectively, linged by a disulfide

bridge (Restani et al. Phytochem stry, 20, 2077-2083,

alschonGiSR BE Ga i e Tt BF dus MRS shSbs that e
c‘:.‘/og%gqetg iogﬁtgvéoi gg' @%@?ﬁrﬁ ﬁ%e\pﬁgsﬁpﬁlﬁ%{ﬁ%c&%ﬂgweight of 30.000
@%&:ﬂﬂe?ﬂ%&f’b G erniiryy BBRGT e AL E HHERE (Rgstani ot al
oSt L TV dif ;
PRgPrHHY SR (B o1 ", 1081, supra).
t A ' [ . .
oL RO AR o, bPah e PRl gonetuin gomma

l%agsregg g%l gtgﬁe;l Q‘?%leélgl/%g 21?%9%; ﬁ%iuéasn %b?z[iﬁgg Suﬂférynﬁﬁé Sk Yenaturant

ogenous an exogenou

BHFEEES CPHBAI, AL g Bl bonce
éai@_gﬁgﬁr’oﬁé%&?iléﬁnég\ﬁ;\lgax{}?sg@gﬁ?iu aBHRAYSund¢b ?ee]g:i}gosylated.

€ any sequen

honol pgy ai’i’iiflg a%ﬁ)(?si goﬁg)tgﬁﬁ{d?ﬁsigﬁﬁti@c{rﬁ&ﬁ' Ers$t6MChsRlupin spare

proteins, also om er sodadrces. nb utin ganmm
h i i 4020 <§h ) A ddd e
RO €8 0108 S0 o konsilontin, in

ﬁ‘illlmbef: ISsulegbliesmind 248idsl 4rd 14 Fair 188 bunk Sthe€lthreonine and
al., Biosci. Biotech. Biochem 20 58, 1705-1706, 1994)

' i fHAnERGR. 84i8iant f
SOFIAp R el Yo saipn s apcon g el S goncus an

YOS ud bt Qe Ty AL, Werthhet 38) DI exl74. . 19889, use of

[upi n total extract as 'hypoglycem a was descri bed by

Hor vathe (chowleagsafthe 4N adid seuedS of 1A8Proteth ij(S{@arafoni et
0

proposed it as a 25 substitute for insulinin ml

sedBistHimbaiephye! IAdts15 Bubsequestt,| 2000 ey tanekclude any
Torrisi (Bo-11.-Soc. It, -Biol. Sper., 9, 1004, 1-935

b o) ity e SpeLcHId ol s s, o
fropaither vwbmees eCoaglutivegahome \whiows hosicdogies with or similarities
to other proteins, such as soy BG7S (70% homology) (Kagawa et al., Febs
Letters, 226, 145-149, 1987; Komatsu et al., Biosci. Biotech. Biochem.
58, 1705-1706, 1994) and with EDGP, a glycoprotein from carrot seed (58%
homology) (Satoh et al., Planta, 188, 432-438, 1992), whose function has yet
to be clarified.

The use of lupin total extract as hypoglycemia was described by
Horvath (J. Pharmacol. (Amer.), 38, 303, 1930), which proposed it as a
substitute for insulin in mild to medium diabetes mellitus. Subsequently,
Clementi and Torrisi (Boll..Soc. It. Biol. Sper., 9, 1004, 1935 e Arch.- Fisiol.,
34,290, 1935) identified the hypoglycemizing active ingredient in the alkaloid

lupanin, whose effect was however transient.
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WO 2004/ 071521 PCT/ EP2004/ 001111 3 The
hypogl ycem zi ng effect of lupin neal was descri bed
wa@b®a/orseently in Mario Villaroel et al, ArchP@DEP2004/001111
Lati noanmeri canos de Nutricion, Vgl. 46, N 3, 1996,
pp. 234-237), which suggest the use of pluns Jam
as dietetic food

gﬁgngﬁég%pgg nepag?r?é e@'&%ﬁb |0§ﬁpalrgamﬁ?é Was é@ﬁ%ré?wgalso recently
1%&@41%(3\‘3 atrgelalg{ |a|T ;Axorg 1vq§tgpgégg%e?12ﬁgagg f@r é?ﬁrlcmn Vol. 46,
Iﬁ’eéhi§?6an@1?.ﬁﬂ?3‘7&wgwéﬁ$ %% gaé/m? Pli] Iaédglirmc?q{amlng lupin
r@s%ﬂ?cg‘ 3¢ S Er U SPLA SRPRHeThe bonded pr ot ef n can

cont M 5 ATy, G%Ee%ﬁghfh",ﬁggqﬂ%h ¥ a, Yehytochem.
S5 5%%-{5 3% R deertbad s it b ST Sethiegyetet. A
oy, Bomeibin EBHRY has e nifleR wERA M 2 M doreover,
G5 R AR 2858, R oRIAOE N YO PPompeed
Y@Et&%ﬁiﬁ%ﬁb@ﬁ%%%ﬁ@ 9(9‘%&1?%%5%3 %ﬁl@@d ﬁg%’gv%ﬁffering agents at

Q}%{[p{?&'&é& %'no%'c,r&t ‘fﬁhger ; g@)&gﬁn ngfu(?fne Q}':hr{la retention

oW ng horml ogy upfn CoR

FHERL" ?E@%‘?‘W‘&ég % %%%V@)“K‘WSEW%?‘%@OH curve of

58, 1705-1706, 1994 d
@5@%%@@ %r%ﬁp (8)% ( {noh et al., Planta, 1823 o
432- 488wk 2P 2 khe Qi’s‘%gbf'tédh%gf\zgfgﬁp%i‘%?' %uﬁ%atmfnt of type II

proteins also proved very In reducing plasma

&ié'b\é?e% R0 ddtb YR BReAUIRlbSEd.at i on in the rat. 25
Therefore, the present invention relates to the use of

| upi nAgeREliHE! Fo @Rl HréFent - ﬁﬁﬂmﬁdﬂf itPhak ebBén Sftﬁiﬂdnghat lupin
- honol ogy hi gher--than 50% - with lupin conglutin

gﬁg&?@l&&%ﬁﬁgﬁ fRAN & piteidls shoWaALGRIRBlogy Bi@her than 50% with
lupin conglutin gamma, exert remarkable hypoglycemizing action.

Examples of known proteins shoWing homology higher than 50% with
lupin conglutin gamma include soy BG7S (70% homology) (Kagawa et al.,
Febs Letters, 226, 145-149, 1987; Komatsu et al., Biosci. Biotech. Biochem.
58, 1705-1706, 1994) and EDGP (58% homology) (Satoh et al., Planta, 188,
432-438, 1992).

Conglutin gamma and homologues proteins also proved very powerful
in reducing plasma curves after glucose administration in the rat.

Therefore, the present invention relates to the use of lupin conglutin
gamma -and- of- proteins showing homelogy higher-than 50% -with- lupin
conglutin gamma for the preparation of a medicament, food supplements or

foods for the treatment of type II diabetes.
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foods for the treatnent of type Il diabetes. WO
2004/ 071521 PCT/ EP2004/ 001111 4 The present invention

wo eootlozrs2r el at es t o pharnaceuti cal or nutriti oPEl/EP2004/001111

conposi tions conprising |lupin cogglutin gamma or

pr ot ei ns shovvi ng honol ogy higher than 50%vm th | up| n

gannat 6 TERarE: it fothet PRl g pharRarst e ot glutritional

Sempar it S‘éalﬁprs“ u&pﬁﬁebé%nglﬁr&%g%%ﬁf&?&rmgs showing

GERGTREy BRRELAR S oRF gvlf i, oo iiaalyrin: f ftivaingredicnt

can obt aj 'ﬁgg according.to tg groce s _schemat j zed 1l

in figtPd 0 u%c%qram% i} PIEATEC 5ike .94 L?pSHbStnga y pure
hed, k I deh Il d

ORI D FEa By brab Y Wl ol §ft conetui

LEBREDS %@4’[%5@51@2@3# 18564 3 cér&ei&?w?f%f ﬁfmé@@ Righige than 80%

fﬁlkfénéh% rbRhRE e dneg 94 Eg""¥ Com raifinate A the

(0] AR 1 Al o el BHUTEBNERL shmacza

gg %gns to obtain raffinate B, V\,hl ch is discarded,
extract B, C) precipitation of the proteins from

ext r agloBrdin ttf)esaatlﬁﬁ”:ﬂ%cé%st nﬁ‘i‘leda?ﬁ ch?;lilécf "’l&trhé’ﬁaéljeodbh&llled and

of the prote natfo e SO proteins an

ﬁgk@i afhidic atd ﬂ{bnofie&z p&{tf‘a?étﬁfﬂ wifth %ol%hfsr cz)&ﬁiftelu?deaq deoiled

a later step rretlrre starting

ﬁﬁkgé Car@’@dl?@&teﬁ‘ oS aH! Ekﬁgctﬁéﬂ%%agsﬁgﬁl dindR¥t4A8ald @Bnditions to
process A | owm ng steps ‘are carried out: E)

Sbﬁﬁh frhf:ﬁﬁalt@nA‘Hnde%élﬁ?&Exﬁ‘aépAo BiRdch i@l @&rhfdredud d%@&tto further
EP) ; 1) ‘ultra-filtration of AEP to obtain

treggrﬁ@ﬁ@te 25 F2) diafiltration of the mxture
resulting by conmbining SP and ..F_l-retentate, . to

obt ai StdreihgraineraffiRiR ANthdRolbenimateps avcagled bet:
B) two subsequent extractions of raffinate A under slightly alkaline
conditions, to obtain raffinate B, which is discarded, and extract B;
C) precipitation of the proteins from extract B by treatment with acids;
D) fractionation of the proteins, elimination of the solid proteins and
clarification of the supernatant (SP) which is used at a later step.
At the same time, starting from acidic extract A resulting from the acid
extraction process A, the following steps are carried out:
E) clarification of extract A to obtain clarified extract (AEP);
F1) ultra-filtration of AEP to obtain F1-retentate;

F2) diafiltration of the mixture resulting by combining SP and

-Fl-retentate,. to obtain retentate. DFP and F2-permeate (which is - .

discarded);
G) pasteurization and spray-drying of DFP to obtain NCGP (native
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di scarded); G pasteurization and spray-drying of DFP
to obtain NCGP (native WO 2004/ 071521

weauBPBER04/ 001111 5 conglutin gamm). The rPCUEP®O@H01111

t he pharmacol ogi cal experinentatikon carried out with
conglutin gamma are reported in the follow ng. The
hypogl ycem activwity of lupin conglutin gamma was
t est ed ,CﬁngéJ ng ared with netformn (reference

Start Tho iembn iz s 9 Gachieicds EpSifientatimgpried out with
ngEPused in rmkrot 3 ?ﬁﬁ f'én envi ronnent with
it 5Dt i S RUOWTS: |1 ght/ 12 hour
d k cl t
hﬁﬁn d ﬁ?, 1{}%)08?)5%/%1‘1‘11211_ ur © éﬁlm %‘?’H@ gpe%%}pga&l was tested in

1 gohiatd Wcﬁ;ﬁﬁi‘rpekforég%?@?%iﬂce sl S pre-treated

(tlma 30 m]rg) with: Goup 1. carrier (1%
car bo MWI ellulose [CMC]; 2 ml/kg os) 15 Goup 2:

| Hp' M ?Q%]% tp% % ré,ffgﬂ‘kerrg%@ngswélgs %}7@“@%@%&&% used. The
%}%’ﬁ @eﬁe%@ﬂeﬁqﬁ%#ﬁéo}]og %gg@s ;igg\élg&flﬁ% &y&?&t&ﬂ?atlc control
59!1% Ris Mﬁg@'ﬁ?g@ %Eu; 8?1[1&1% gtc QFes(? ?@n'g%ergﬁﬁje (3521 + 1°C) and

gl*ucose i ncr ase (°

bately before the glucose administration
'Z?%%ﬁ%(!rsnmr%ga d 30, 60 and 90 min after the glucose

adni nj. V\E{natcbﬁ lut?L ga%ﬂzhz%l %}E?ﬁﬂeﬁ g{‘f%éﬁé& ih Ofix %fb 2 was used.

tinme) re an es t hi openta
100 Kl qd?vD eﬁ”iﬂt@ i V\g Q'd}oﬂ) YR A5 A4 h) Wfbgi?é -tY&téd (time -
cava. sanp es re collected in 25 Syringe

SORhRNHRVAR: EDTA (7.5 mM) as anticoagul ant, and
I medi'at el y
Group 1:  carrier (1% carboxymethylcellulose [CMC]; 2 ml/kg os)
Group 2:  lupin conglutin gamma (50 mg/kg os in 1% CMC)
Group 3:  lupin conglutin gamma (100 mg/kg os in 1% CMC)
Group 4:  lupin conglutin gamma (200 mg/kg os in 1% CMC)
Group 5:  metformin (50 mg/kg os in 1% CMC)
All rats were subsequently treated (time 0 min) orally with glucose
(2 g/kg) to increase glucose plasma levels.
Immediately before the glucose administration (time 0 min) and 30, 60
and 90 min after the glucose administration, all the animals (n=5 rats for each
time) were anaesthetized with sodium thiopental (50 mg/kg i.p.) and 5 ml of

blood was drawn from the vena cava. Blood samples were collected in

syringes containing EDTA (7.5 mM) as anticoagulant, and immediately

subjected to..centrifugation (2000 g-x 10 min at 4°C) to obtain the plasma. -

necessary for the enzymatic quantitation of glucose.

The quantitation of the glucose in rat plasma was carried out in
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.Subj ected to-centrifugation (200.0 g_ x 10m n at 4C)

to obtain the .plasma.. necessary for the enzynmatic
wa@e@anitsat i on of glucose. The quantitation of PE¢EEP2004/001111

glucose in rat plasma was carried out in WO

2004/ 071521 PCT/ EP2004/ 001111 6 triplicate by

GIAIRL | 6y 25AAAADS SR TEn R U AN HE BAUCORE glucose

centration sexpresT_ gre mS"maAldf'ec%

[ [ - nder fro [ i ch,
%&ﬁg‘%@%‘o‘&%oﬁ{eﬁ?%‘?ﬁgﬁ‘ﬁ/@'t he reagent sgnecessar y
f t j ' I = O :
for Ry TrhBSEY SAHARyR: (B (ARSESAARAE (FFAkina Aldrich
&fll '3*51“5@50(?"); c@ﬁfjaiﬁirﬁg ﬁﬁaﬁgn&‘a&%t‘){?g hEYe0ry H6r Sht IEiB8Lr reaction
pl'asma sanples weré€ validate y standard reagents

1@93) gﬂﬁfa&(ﬁ%t&gg% %’g’&ié%h?tor, cat. A-2539; ACCUTROL

mal, cat. ROL Abnormal, cat. A-3034).
Lupi npgRRGIHbI) BRI fspdOrEsRFRntetér WaSibYS36h and the reading

Metformn, carboxymethyl cellul ose and the various
Jgﬂrl]%lﬁpfofr)ﬂrthg! HERFENtAPRRK 4 %M?Ibs {REe Yadidated Bg@téﬂﬂard reagents

calibrating the apparatus were purchased from

Soaes in-0arich! (ealibtdtal,yeat AA-2589; VACESTREYR! Neffmal, cat.
in the tables are expressed as nean mean standard

Ar2034,( MGCBTRGLalWborfRl, 266! A53§343}?tM§§iﬁ‘1 A%i")g%gltish gamma of

(carrier-treated 15 rats) and G oups 2

ERampeé S wheated Metfdriiin) @ar%_@&%hi&th?l ElliMds@tand the various kits
di fferent concentrations or with metformn) was

faar giveds® ld%laﬁtitettl‘(ﬁl, affo agudlitdlefonttdleartd fve cyAbtigin g Hiedapparatus
2), first by variance analysis (one way) and

$igbs putetiasky fymtSigniaiAnetith §Mieat, Itdlvp. tails) with
mul t1ple conparison. Differences were considerate

si gni Allcaind vaihess Peppbrf&d id Otheetrblléss aké gixpessskdaagl i2ean + mean
summari ze the results of the experinmentation. The oral

stanidard ermtri Q.DE) 2 Stdtigdical aglalysis beitweeraSasipylu@asder-treated
plasma levels by 2.7 times (85 6 at 232 18 ng/dl;

t9) fd Griomps @yt dl amdtSs(anfmals ireafed Bethdupir cengltin gamma at
reached its peak 30 nmin after glucose adm nistrati on,

different concentrations or with metformin) was carried out on the areas under
the curve values (Fig. 2), first by variance analysis (one way) and
subsequently by the Dunnett’s test (two tails) with multiple comparison.
Differences were considerate significant when P<0.05.

Results

Figures 1 and 2 summarize the results of the experimentation.

The oral administration of 2 g/kg of glucose increased glucose plasma
levels by 2.7 times (85 = 6 at 232 *+ 18 mg/dl; P<0.001) in control rats
(carrier). Said increase reached its peak 30 min after glucose administration,
then it gradually decreased in a time of 90 min (Fig. 1).

Pre-treatment_of rats with the lupin. conglutin gamma, administered 30

min before the glucose at doses of 50, 100 and 200 mg/kg os, induced a

significant, dose-dependent reduction the increase in glucose plasma levels
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25 then it gradually decreased in a tinme of 90 mn
(Fig. 1). Pre-treatrnent_.of.rats _ with the | upin.

we@orwgloutseh gamma, administered 30. min bef or ePCTEP2004/001111

gl ucose at doses of 50, 100 and 200 ny/ kg os, induced
significant, dose-dependent reduction the increase

a

LI BT 55 1 0 er

(Ao ief attiofAR) st erklf 1R W0 WGy o GRIERANIC) values
. 0 o . D .

b2 P18 B, Sl UPAI SR o FRIIRR, S4HF iin congiuin

B RS- T0 S B A SR e s

3RP thal %)oseli%a ﬂPt(‘?ﬂ{h\Tﬁd ol %ﬁl‘[’ilrﬁaﬁsc ﬁQ{rFXEeﬁh%ﬁ ey mg/kg os of

p of ‘rats t'h ut’i'n ganmia

re-treatmen a upin ong

oAl f r:epéqge i ncrease in glucose plasna

g\%kéuﬁfg‘émi ng r%r%tdgﬁ'al adm ni stration of S| ucose
2 gl k R j i . .
ror cihs SRR s TSRy ShbRnunk Bl s with lpin

. e o n .

PR gppE PRty QRSB iack i, 8Pt pna tovel
{%%ﬁﬁﬁﬂ?f%’?ﬁ ®ral ﬁhﬁ&ihﬁaﬁoﬁ@fﬁ/ﬁcd’ﬁéi g/k’%‘.ose roll's wvere

ept at a 15 tenperature bel 40C tO0 prevent protein
denatExkg{ﬂ"ﬂ@.Z Yel | ow di sk-shaped fl akes were

obt ai ne avi ng bul k density of 300 to 330 kg/nB. QG

ext r apfdyapaiRat 6P egpiaf 1883 kg of flakes fromstep a)
were TirITed up to 2 mherght in a vertical pipe of

900 mup@tatmifelyandsdeoiklbedbuprisCcab@tl @tusidd and hulls were

hexane.” 20 The extracti on procedure was repeated 4

sdpmatednfload kerséled tiis oblainficalat0 &g o6f kebhdle dirkar®0 kg of
until 500 1 of m xture had been recovered in the

hank., CRsheddieravlsaviend flakeld Ha ariolletr il otwhbSe rblls were kept at a

temperature below 40°C to prevent protein denaturation. Yellow disk-shaped
flakes were obtained, having bulk density of 300 to 330 kg/m’.

Qil extraction

Batches of 500 kg of flakes from step a) were filled up to 2 m height in
a vertical pipe of 900 mm diameter and deoiled by percolation with hexane.
The extraction procedure was repeated 4 times and consisted of:
1) percolation of white hexane until 500 1 of mixture had been recovered
in the tank,
2) recirculation of the mixture for 15 min,
3) drain off of the liquid portion for 15 min in steps 1 to 3 and for 30 min
in the final extraction step.
Hexane still present-in-deoiled .flakes was removed-under vacuum.(250--
mbars) with stirring for 150 min, to the hexane final content was 250 ppm,

which was subsequently reduced to 50 ppm though air blowing. Approx.
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3) drain off of the liquid portion for 15 mn in steps
1to 3 and for 30 mMn 25 in the final extraction

wa@t@p/o7sklexane- . stil -1 pr-esent-i-n-_deoi |l ed- PCHERR04/001111

was renoved-under vacu-u-m (250--8 nbars) with stirring
for 150 mn, to the hexane final content was 250 ppm
bse uently reduced to 50 ppm though air
ggg&{%ﬁ’%ﬂe @Qﬂ 6’6’1?‘6‘?%521 PCT/ EP2004/ 001111 8
obt ned A) Protein
1G16RL5- 185 kg of white

L't aéﬁ%*gio@@ﬁﬁé“ﬁ?ﬂeé QV%S%?‘E?{M% b Shyr it et @laic water
ex raEZF hﬁ?o‘r‘iﬁq %guf{e%égggl){?ﬂg é‘f 33 %q85i5$}’r(%,\k%’l_%lmechamcal
ST SBPPL TR, Aﬁgﬁfg‘l‘tagﬁ‘ﬁf Ry Y25 1o
Weﬂe?t\%ﬂ%eﬂs‘?cy S%er @ &?5‘ tp@uﬁgjgﬁ s Igﬁﬁt{r?&l(‘ilpe%S kg of

protern extrac o |na
f#ﬁa‘r‘ﬁg&a \5\12?(5(50 2)@ a@ﬁ{ﬂ:g atCLAg%'SﬁtiSB alﬁé(? b&%e‘ﬁ{trlﬁf_gatlon
ﬁ)zsg’ga:}%ﬁﬁﬂ (ﬁith%%[:g%téﬂl %é& frlﬁ’l&# Hlé@&ﬁﬁﬁ't@&%gi%% 's!1%hﬂ9 alkaline

ebn@ftignti - f oam ng agent Struktol SB 2010.
Approximately 19.6 1 of 3M NaOH were used to keep pH
al kal {RQ fifdrspsis ey kgfﬁ fftihafd Aoﬁ/erelg ?Qom th'%t%()’ 1 of water

945 1 of protein extract were separate

aebH nal-¢ DLYngAY.S el 99, M@nﬁ%ﬁeﬂféaﬁkﬁ&mg % 60 rpm, for 1
raffinate obtained by centrifugation was extrac

houh PHE sbl@fionavay adlledWvith F07 nfl @Mnﬁtfoatﬁ%gp@ge@fttg@uktol SB
of 29.0 to 32.0C for 15 mn. 0.3 1 of wer e

28¢d. taphesdmattial kalo neoft BNOUThOW Whe axéd aet k H alkaline
20 Appf?%x 595 1?of protein extract Il and 242 Qéb p

tlafouighatieth? wetrectdii.ai ned. Protein extracts | and II
were conbined to obtain 1.450 1 of protein extract B.

Approximately 945 1 of protein extract were separated from the

-Cl

raffinate by centrifugation.
In a second step, the raffinate obtained by centrifugation was extracted
with 540 1 of water at pH 7.3-7.4 and at a temperature of 29.0 to 32.0°C for 15
min. 0.3 1 of 3M NaOH were used to keep pH alkaline throughout the extraction.
Approx. 595 1 of protein extract II and 242 kg of raffinate B were obtained.
Protein extracts I and II were combined to obtain 1.450 1 of protein
extract B.

C) Precipitation of proteins from the protein extract under acidic conditions

Protein extract B (1.540 1) was added with 16 1 of 3M HCI to adjust pH

to 4.6-4.5 and with 50 ml of the above anti-foaming agent, with mechanical

stirring-at-85-rpm.-Proteins-precipitated-at-the iso-electric point-(pH-4-5).

D) Separation of precipitated proteins from the supernatant

The protein dispersion from step C) (approx. 1.550 1) having solids
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C) Precipitation of proteins fromthe protein extract
under acidic conditions Protein extract B (1.540 1)
woa@4added with 16 1 of 3M HO to adjust pH 2BCT/8P2004/001111
4.6-4.5 and with 50 ml of the ab8ve anti-foam ng
agent, with nechanical -st rr-ing at-85-r-pr-
' -eci p hateds- bhe .50+ i Gy :
%%qtg{l{ (rg{lga‘@é)fﬂfm[)}:i@e?@ 5-41 f/{;', WasOs zﬁ%’éééi Gvith a disc-type

paration of precipitate
InS, f t S a Th RPNl -7
RSP 6. s ARG TBE HEKSUd] SRRALE et was
b/ P [ f
9P Q150 SRRRAE 1180 oAl shpeahy (59 2131
[ [ :
SEURAEOl At 80l A 0} iR by f it superatan
#aR fo%o'?%eél%/d 3{}3 tferUontaiakt 7084 1St E}&Bﬁé‘iﬁé‘.t (SP)
and 213 1 of sl'udge were separated. The dry matter
E918AFicaiioh W dlidic dtpgtper natant 5 was 0. 4-0.5%
and dry matter contained /0% total proteins. E)
G ari Alctdit! Oftrdt ACi digpoeXf Ffasth helatidi€ &Xtfdcton A, having dry
(1.600 1) fromthe acidic ‘extraction A having dry
fintfee coiROhindiAp Hrom DreM 3 el 265wl cldrifiS using a disc-type
clarified using a disc-type separator at 7.500 rpm

JdfaraQri s . SOMkpmt The SRl @fiehd Mothe! REuftigd cRxifiaCéxtract was
was 10 fromO0.1 to 0.15 vol % Approx. 1.500 1 of

fload 0f1 esl0epdt {f@p%.(ﬁgﬁﬁ)oxafldS(]@DOI cbirifisd edg@cEAEP) and 100 1 of
separated. The solids content in the clarified extract

§18dBE wese séparatedWhandlids comedritein thenthirifeet 2%0fact (AEP) was
total proteins. F 1) Utra-filtration of clarified

203-2 &, aidEd)yy nidttedr afntdinedviEi% tethlysbtddn$r om pH 4.5

to pH 6.0-7.0 and concentrated 15 through nenbrane

Bl tHuhfittraioroof aiariidhestracte@SBPe and 40C until the

final volune had been reduced by a factor of 10

conpared lwift AEPheest adjustegl frohupH. 4 Phie pfidy6.6t.0eand concentrated
content of Fl-retentate was approx. 7% and dry matter

tlootgh nednfene alth- fltotimmnst 3Podrs gaersiacearwh40°C until the final
di scarded. F2) Diafiltration of SP and AEP 20 233 1 of

vbhm¢ hed tegpaeducehby (aSfactér ofl € comBiredoyich dlakistarting volume.
step-by-step to Fl-retentate, and the m xture was

reci rEﬁbadrwniaﬁer wentain{anb-retentate was approx. 7%, and dry matter

contained 50% total proteins. F1-permeate was discarded.

F2) Diafiltration of SP and AEP

233 1 of clarified supernatant (SP) from step D) were added step-by-step
to Fl-retentate, and the mixture was recirculated in the membrane until its
volume had been reduced to that of the starting retentate. After the final

~ dilution step, recirculation was continued until the dry matter content in the
diafiltered retentate (DFP) had reached a maximum level, which ranged from
14.5 to 15.0%, and dry matter contained approx. 84% total proteins.
FE2-permeate was discarded..

() Pasteurisation and spray-drying to obtain NCGP

The diafiltered retentate (DFP) was adjusted from pH 6.5 to approx.
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vol ume had been reduced to that of the starting
retentate. After the final dilution step,

WO e@dioTskat i on was continued until the dry natPEr/EP2004/001111

content in the diafiltered retepgate (DFP) had
reached a maxi num | evel, which ranged from25 14.5 to

éﬁ‘og ?, r*ge_re]tgecf %_{%g&ﬁ@ aj:l:lgg f}a%lg{] %%Fgglgé%éﬁoéﬁgglﬁgo to%l a jacketed pipe
A it Ber Qi BREL A ae MR Sd G2 MGt gomperature
bt W 45100 B8 PAPforiid Bl bt L nd T gy The dry
BB S SeanploRtroll, I i ket iy 3Rl fu g The ary
ARG, SRR LD S0 R gy P of mative
SRR PURCOS R NS SSRRTBL T St pR

anged o Approxirmately 4.5

kg of ' l,upi : .0 ' 0
A8 57 PRI SARBHIRASITR DN S5, CPARRLELHEA, 54.7%
.S:.nr i 4 17% ej , % 0l d
BRSSP PR B4 oo mBPL RS A it catutaea
fo 80.3% .Ni e
PR H1s o AL EER IR, AR RGBS MO solupjits indox of
UG Ut ' 0 i to the present
| nvegﬁéﬁ? 7?g1kgfhu%®ne%§g%%u%g %B_g/gidm ni st gr ez
oral | weeBkdingr @ offe %re‘s@ntcomeﬁ@itohonc%gthtﬁi ,hgﬁmma will be
substances wth usef or conpl enentary gctivifty,

hambisedred AallhakltBbs al GRPSUIE8omBi AL Hvith B iBstances with
syrups and the’iike. The pharmaceutical fornulations

a8 eorl oRmpRERthrM 4dHEBNVRITHARRId RS QEBRNS, e8apsuiséd)deranules,
i ngredi ents. known in the  technique, such as

pYGIdRrENs§rupd gt sthedilikient THE aEhél;mhcb&iftid‘a@nf(ﬁmulations can be
stabilizing agents, and the |ike. Dosage may vary,

pegRITed NYvitlo ¢dieveanitnadnBrocsduedy, afingt HegRatie®®t known in the
severity of the disease and the |ike. In case of an

asbibintiqine meuich Rt ercipiedtoe ligands, ddasinyegtasagdubtichu, nstabilizing
conglutin gamma will range from 150 20 to 750 nm,

peefhsr abt yhe ldoe. Dosape2h@y varya ascoglieg doshe ayniptoms, weight of
mul ti pl e doses, for

the patient, severity of the disease and the like. In case of an adult human

patient, the total daily dosage of lupin conglutin gamma will range from 150
to 750 mg, preferably from 50 to 250, in a single dose or in multiple doses, for

example one to three times a day.
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exanple one to three tines a day. WD 2004/071521
PCT/ EP2004/ 001111 11 CLAIMS 1. The use of lupin

wa@orwgloutseh ganmma or of protei ns showi ng honol oRYT/EP2004/001111

hi gher than 50% w th |upin conglditin ganma, for the
preparation of a 5 nedicanment, food suppl enments or

EAsVier the treatnment of type I'l diabetes. 2. The

use according to claim1 of [upin conglutin gamma. 3.

The use according to claim1, wherein said proteins

show ng honol ogy hi gher than 50% wi th [upin conglutin
gammeTRkeu&E LEClupth fc!o‘ﬁghﬁ%/ g%ﬁqtﬁa%r o?gélro%llng%wﬁl% homology

4. The use according to clains

RigHee! thdfl X30%€ viith eP&&J'i@Céong]ﬁﬂha' ﬁhﬁﬁas%f’ Hen !r érﬁtlon of a
£

ganma. 5. Pharmaceutical or nhutritional conposi

adiedmeng %Uﬂ'sﬂpﬁ!@iﬁéﬁ‘t’s'd} fo@ds8r e ﬁé@ﬁi%lﬁso‘rsﬂgg\é" I!F @iabetes.
honol ogy hi gher an 50% with lupin conglutin

3s actThéaisenwcoddianito clkin® 1 ShRpReoHER ngnma
nutritional conpositions according to claimb5

gonpr MhiengedadddRilingPtoOt Rim 1] Whéfeﬁn‘yal@ﬁét%?ﬁs showmg homology
containing lupin conglutin ‘ganma. 7. Lupin conglutin

bigher thant30awpetht upah c@ﬁglﬁtm BantkiPiade GON@ted FForHAREBG7S or
as hypogl ycerni zi ng agent. 20

carrot EDGP.

4, The use according to claims 1 or 2 of a lupin protein mixture or extract
containing said conglutin gamma.

5. Pharmaceutical or nutritional compositions containing lupin conglutin
gamma or proteins showing homology higher than 50% with lupin conglutin
gamma, as active ingredient.

6. Pharmaceutical or nutritional compositions according to claim 5,

comprising a lupin protein mixture or extract containing lupin conglutin

gamma.
7. Lupin conglutin gamma as therapeutical agent.
8. Lupin conglutin gamma as hypoglycemizing agent.



