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REPLACEMENT SHEET

HYPOLIPIDEMIC EFFECTS OF Bacillus coagulans

CROSS-REFERENCE TO RELATED PATENT APPLICATION
This PCT application is non-provisional filing of US provisional application no. 62517320 filed on
09" June 2017.

BACKGROUND OF THE INVENTION
Field of the Invention
[Para 001] The present invention in general relates to the therapeutic/biological effects of probiotic
supplements. More specifically, the present invention relates to the hypolipidemic effect of Bacillus
coagulans. Still more specifically, the present invention pertains to the cholesterol assimilation
potential of Bacillus coagulans MTCC 5856 and therapeutic/biological indications thereof.
Description of Prior Art

[Para 002] The hypolipidemic effects of probiotic supplementation have been previously documented
in the art as follows.

1. Ataie-Jafari A, Larijani B, Alavi Majd H, Tahbaz F.Cholesterol-lowering effect of probiotic
yogurt in comparison with ordinary yogurt in mildly to moderately hypercholesterolemic
Subjects. Ann Nutr Metab.2009;54(1):22-7.)

2. Ejtahed HS, Mohtadi-Nia J, Homayouni-Rad A, Niafar M, Asghari-Jafarabadi M, Mofid V, et
al. Effects of probiotic yogurt containing Lacfobacillus acidophilus and Bifidobacterium
lactis on lipid profile in individuals with type 2 diabetes mellitus. J Dairy Sci.
2011;94(7):3288-94.

3. Chang BJ, Park SU, Jang YS, Ko SH, Joo NM, Kim SI, ¢t al. Effect of functional yogurt NY-
YP901 in improving the trait of metabolic syndrome. Eur J Clin Nutr. 2011;65(11):1250-5.

4. Xiao JZ, Kondo S, Takahashi N, Miyaji K, Oshida K, Hiramatsu A, et al. Effects of milk
products fermented by Bifidobacterium longum on blood lipids in rats and healthy adult male
volunteers. J Dairy Sci. 2003;86(7):2452-61.

5. Guo Z et al,” Influence of consumption of probiotics on the plasma lipid profile: a meta-
analysis of randomised controlled trials”, Nutr Metab Cardiovasc Dis. 2011 Nov;21(11):844-
50.

[Para 003] United States patent documents US7232571, US8349337, US6811786 also disclose the
cholesterol reducing property of Bacillus coagulans ( Hammer strain) in combination with other
cholesterol reducing agents and oligosaccharides. However, scientific literature also documents the
inefficacy or poor efficacy of probiotic supplementation to exert hypocholesterolemic effects.
Important ones include,

1. Jahreis G, Vogelsang H, Kiessling G, Schubert R, Bunte C, Hammes WP. Influence of

probiotic sausage (Lactobacillus paracasei) on blood lipids and immunological parameters of
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healthy volonteers, Tood Rey Il 20000 35351335 [Consuiming probiotc sausage
containing $x10° CFU of L parecassi LTH 2579 6 % weeks had op fefleence on sergm

lipids in hypescholesterolomic subjects]

b

Lowie 85, Burmgister ‘S A double-blind . placchoconirolied study of the effests of
Lfociwbacithys  ocidophilys oo plosta fipide. Bar T Clin Muaw, 2003, 3367780 |
Supplementing hvpercholesterolemic pationts with $<10™ OFU of L. scidophifis for 6 weeks
diid not fmprave Hipid profile in byperchalesterolomis sublets]

Simons LA, Amsnsec 3G, Comway P Bffect of Lecwbacillns fermentum on seram Hpids in

(P

subjocts with elevated serume cholosterol, Nutr Motah Cardivvase Dis. 2006, 16{H1531-5
[Probivtic capsules vontaining Ax10 CFUT of L. furmentuwn for 10 weeks did not significantly
mochelate serwn ipids i hvparcholestorolemic subipciad
4. Hatakka K, Mutaven M, Hobog R, Saxelin M, Korpels R, “Favfebucifliny rhammosus LUTOS
togethey with Proplonibacterisn fréndesreichil ssp shermont 15 adminstered iy capsules ds
meffestive in lowering seriun Bpids™, T Am Coll Nodr, 2008 3704y 4417
3. Finaz Vaghef-Mehobsoy of o, “Bifecs of probiotic’ supplenieniation on. Hpld profils of
wotren with fhoumateid wmluiny A rondomized placeborcontrolied climoal wial”, Health
Fromedion Perspeciives, 2007, 702y, 95101 Havivbnerflus casei 4 could pod improve sgrmn
Vipids i rhewmatoid asthritis patents]
{Para 404] While fn gorondd, the magor mvchanizms for hypolipidenic offocts of probiofics ingluds
reduction of cholestorel shsorption in the gug, envnmatic deconjugstion of bile salts, incorporation of
chelesigrol it probiotic cell membimies, and comcsion of cholesterol o coprostanol fhve HS
Koy CY, Bwe JA, Fang WY, Liong MT. “The hnprovepo of hypertension by probioticy: sffsots
on cholesteral, diabeles, senin and phytoestrogens. Tt ¥ Dairy Sci. 209 1001378575, and Ol LG,
Liong MY, "Cholesterol-dowering sffeels of probictios and prelictios: a veview of i vivo and invitre
fsdings™, I F M Sl 20101 1o p349-820 ], thy inconsiztent Bindings of Typocholestersieig
effents of probiotic niicroorganisms iy o techuical problem it the ant. The teehwival solation 1o this
problem fios i wontifving o standalone siralp-specific probiotic with fipid profife bonefits much in
Hoe with the feachings that therapsutic benefits of probiotics s strabn-specific and camdel be
generalised. Seo, ndian Covostl of Modical Resvarch-Deparoment of Biotechandogy (KOMR-DRBTY,
“Cuuidetines Tor the evaduation of probiotics iy food (2011, seb vection 2.5 wnd Joint FAGVHD
Warking Gronp Report on Drafiing Guidelines fov the Evaluation of Probictioy o Food London,
Cinfario, Canada, Apdl 30 and May 1, 2042, crophasising under Szction 3.4 that “The curvent state of
evidence suggevis Hal probiotic effects we stram speoific. Sirsln idontity Is miportant g link £ siain
f0 & specific hoalih offvct as well s 1 enabls ascuraste surveitlanee and epidomielpgical stutlies™
[Pary 80%] b s thue the principle objsctive of the prevent fnvention to discloge the novel and nog-

olwivus hypoliprdennc effects of Bacilius cocguluna.
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{Pava 006] R vol another principle objestive of the pressnt fnvagiog to disclose thepovel wl non-
ohvitng chodeniered assimilation effect of Bocilhes cosgudans MTCC 3858,
{Para 807 The present fovention “falfils - the aforesaid . objectives and pravides forther - refated
advantages.

Sumnzary of the Invention
[Para 8I8] The present mvention discloses the hypochodesterolenue poteniial of Bucilbi cosgilas
MTCE 3856 and themapeuticsbiologioal indications thorenf
[Para 689 The advamispes of the present iréention include the wWemtification of pmbi;:si;ic. sirain
specific hipid profile benofits, tn spevific the novel and nov-obyiows hypocholesterade it {ohulesied
assimvilntion] offectol Becily coagrdans MTCL 5856,
Pave 0038 Gther Rattres and advautages of the present invention will bevome gpparent from the
followving move detatfed description, taken do ponjunction with the sceompanying finages, which

iHustrate, by way of example, the privciple of the investion,

Brief Desoription of the Drawings
[Pava 8011 Fig. 1 shows Plae assay wethed for the Bile-Selt Hydrolage (BSH) sotivity
determingiion psing soft de Man Roposa and Sharpe (MRS sgiwr supplepented with ox bile (¥,
wivy and CaCOs (1%, wiv), Hollow wome in the plaie was the indication of bile salt hydrolase
aotivity by the Baciflis cogenlany MTCL 5856,
{Para B012] Fig. ¥ shows e graphival representation of the effootof the Bootifey congulons MICC
5854 growth on the cholesterol soduction as determined in the presenceof ax bile,
[Para 0013 Fip.d shivws the graphical mspresentation of the effect of growine cells, rosting vells and
heat killed (dead) cells of the Bucillue  coagnlany MTCC 5838 on the cholesteral removal (5) as
determined i the presonce of e bile (3%, wiv).

Para 0014 Fpd shows te-oraplical ropresontatiog of the ofhd of Bacilbis coamdans MTCL 3856
s 13 grap 3 : & \

o the assimilation/redaction of cholesterol from the dilferent foods source {epg volk, chicken liver

angd buiter) was detsrained. Sp< .05, (Student’s £ sl

Detatied Doscription of the most prefersed codwdiments
{Pava 601S] In the most prefored embodiment, the present breention velites 10 a nwthod of
cholestérol assimilation By probiotis hacteria Booillies congulans, said method compriaing siep of
adininistering effective dose regimens of compositlons cortaining said probiotic bacteria to mamupmis
1o bring showt die effect of cholesterol reduction bt the mamnumls. T 8 related entbodiment, the
Baciffue covpulans strain 15 Baotly coagtfons MTCUD 38586, Tnandher preforred embodinent, the
Bacillue coapelars sdufinsiered iy a vegetattve coll orspore. byvet sother related ewbodiment, the
spores- tnclude visble or hest killed or dead spores of Recifins coagidans. In vt another related

sobadiment, thevegetative calls include vighie o hom killed or dead cells of Ravillun voagulns, Iy
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anoiier wlated ensbodiment, the Bocilhe compilorn s admitdstersd onally iy thy form of lablets,
capsules, SyHips, pummisy, powdas, snspengiong, smnlsions, chowables, canilies and aptables. T
atother related cobodiment, fhe offective dose of  Fecilbe coggulms s about B0
P10 colony forming wnits (CFU). Tn ancther solated smbodiment; the sffsctive dose of Booillug
congulans is preferally 2310 el b another relpted ewbodinent, the mantmal is preferably human.
{Para 8016]  ln another prefirred cubodiment, the prosent wvention relates fo a misthod of BSH
prodiction sad bile el deconfupgtion by using probiotie bagterks Bacillus coamilans,sald mpthod
conmprising step of administermg cifectve dose regimens of compositions comtamng smid probiotic
bacterin o sadd srammals e bring sbowt e dsliod offect of BSH production and bile salt
deconjugation. it aosclated sotbediment, production of BEH and deconjugming bile salis by the
probiotiv bacterta Bocifhe oodgpdans results I effective chinlesterel reduction iy manmuals, Ina
related cmbodiment, the Beciilus coapuluny staxin s Beeillus coogdany MTCC 5836, Tn avother
preferred abodinent, the Bacilfys voaewons adminisiored 8 g vepetaive oel or spozs. T vt
supther redated embodiment, the spores inclade visble or heat killed ov doad spores of Baciff
coqgulany. In yor anviher relmed cmbodiment, the vegetative cells tnclude viable or heat kifled or
desd sells of Bocillin cocendans o ghother solated . ebodiment, the Bacill: congulang &
sdmyinistered wrally dnothe fom of ables, copsules, svrups, gummies, powdor, suspengiong,
ermilsions, Chowables, candies sod cotables. B another related embodiment, the efftciive dove of
Bactlins cosgulans is about 1<10% 0 110" ofi, In another related cmbodiment, the effsctive dose of
Baciltys congulons s preferably 23107 ot In wnerher velated embodiment, the mamial is preferably

humar

{Para 8017 In vel anether most preferred embodiment, the present 1nvention telates fo a mathod of
preventing or oading hypershnlesicrolomia in mammals wsing prabiotic bacteria Sacifluy coggrdans;
safd wothod comprising step of sdovnistoring & said wamnidy offecive - diuse regiouny of
compositions cﬁniaéniﬁg said probiotic bacteria to bring about the sffect of lowering leeels of
circulsting chefesierol i the blood of ssid memotals. - Ina relsted cwbodimens, the Bocilhs
engnlany strain fs Buedhs vonglans MYCC 3856, fn another preferred embodiment, the Baoiliay
coagtdens admiisond 38 8 teociative ool e spare. e yet anotier related cotbodimen, thie spores
inctade vigble or heat kifled or dead spores of Racilhe coogufos I vot anothet related embodiment,
the vegewtive sells include viabde o heat killed or dénd cells of Bacllue codglans. - I duother
related embodiment, the Hacilly reaguiony is administered orally in the form of wblets, capsules,

syvubs, gumiics, powders, suspensions, coadsions, chowables, candisy and catables. iy anoter

rebared cmbodinent, e offective dosc of  Bootils contudimns sabout 13 1050 Bao™ o, tn another

related endodiment, Gie effective dose ol Bacifhe cosgulong is preferably 2><ii§g‘c.ﬁz\ f avother

sefated enshodimeny, the nwmmel i preforably ugan,
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{Para BOIE] In yet another most prefivied embodioent, The presewt Invention relates o a nethod of
therapeutis managomsnt of dvshipidomis in mammely vsitg probimic hactetls Socdley ccagidans,
sk method - comprising atep of adminisiering o said manwaals effective dose reginens of
sompositions containing said probictic bacieda fo ring about the effect of lowering levely of
circulating chalesiersl i the blosd, dearegsing Comcenmration of Low density Upoproteln (L1, Low
density bipoprotein (LD -cholesierol and  lovwering tevels of curculating frigheccrides e blood. o
related embodimens, the Bacilbe eoagilans sttain s Booillny coggilans MTOC 3830, Dy annther
preferred embodiment, the Bacilhes copgulons admumistered 181 vegetative ol or spore By oyer
another related cmbodiprent, the spores nhude viably or heat killed or dead spoves of Bavithus
coagidany. Tiovet another relnied ombodiment, the vegenative sells inchde viable or henl killed or
dead colls of Bucilhe woogelons, In another related ewbodiment, the Bocillue coagwlans is
adwunisiered orplly i the form of tablets, copsdes. synups, mibwdes, powders, suspensions,
eomlsions, chewables, vandics and catables.  In another reluted cmbodiment, the elfecuve dose of
Baciltus congulany s ahout 1910%0 110" ¢fa, Tn another related codbodiment, the slfocitve dose of
Biveilhey cougudans 4 proferably 2 ST et In another relsted cntbodiment, the mymmal iy preferably

v,

[Parva 8819 In vet snother most preferred embodiment, therspoutic management of dyslipidemsia
effested before the enset and for prodcnting disease oondiions sslocted from the group consisting of
figh cholesterol induced atherosclerosis, coronsey artery disease, hopativ stostosiv and wesociated non
slooholic Sty Hver disease, disbetos melling and obesity,

[Para 00201 In another prefored embodbment, the veention discloses & mathod of redusing the
cholesterol content m food st by probictic bacterla Bacdliug coagulomns, said mathod comprising
stop of bringing e contast the prebivtic bactenia, Together with bile sals and bile aplds. with foods
vioh i cholesterol, te-bring sbout the roduction and sssingilation oF chedesturol frov the fuod sullh
the probiotic bacien, I velated erobodivent, the Bocilluy congidans stiain is Bacilius cos sguim:;s'
MTCC 8855, In another related embodiment, foods tich fn cholesteral 15 selented fronm the group
consistng of, but not lmited 1o, chitken hver, sow volk, fish and fish oty fast foods, animad Bitvand
oil; sepfoad, processed meal, red meas, cheese, milk fat, hutter andd ponfectioneries,

{Para 88211 The following hastrative sxamplos avg included fo-undersiand the fechaical features sad

advantages of (e present fvention,

[Para 8022} EXAMPLE L fnvifro estimation of cholestorsl lowering sctivity of Bacilles
vougulans MTCC 5856

{Para 4023 Muthoddogy

[Pava 6024] BiteSalt Hydvolase (BSH) Activity
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1) Plate misthod Plite agsqy tnethiod for BRH aotivily was performed a par the miethod desoribid by

the Dashibevipy MU, Felghoer §D. (19395 Development of o differential mediya for bile salt
Wydrolasevactive Laclobacilhis spp. Apphed and Envirommenta! Microbtology, 550 1116 wd
She YT, GBKimKSLimYIBmkand U Kim, “Deconjugntion of ble sl by
Lactobacities coddophiivg isolales,” Iitetnational Dairy Joursad, vol. 13 00 4, o, 303312003
with winor modifications. Soft MBS sgar wes prepared by adding agar’ (1%, wivd inte MRS
broth and ther sipplemented with bile salis (8.3% v, Ox Bty and CaC0, (1%, wiv), This
was autoehyved at 121°C for 15 min and plates wers prepaved -and: deied @1 room tomperatiee
Racillus congedans MTCE 5836 (10 gl corresponding o 2« 10° cfuiml), which had hees
cultivated fw 18 b, was woculated o MRS agar by puncuring inlo the sofl apar Subsequently,
platey were pubwied gt 37°C for 72 b Clealy visihle halos arcund the punstares indicated G
posttive bide salt hydrolese (BSH) activity of the Bacilley cougulins MTCO 5856 Regults wre
ther asseesed by measuring the dlameters of halos, Haciffur coggudans MTCCU 3850 grown on
MRS agar withosgt bile salts was nsed aethie segutive controle Measrements were repented three
fmes.

Thin Laver Chromatography (TECY Method: Bile sale vdrolase activity of Saetlffiy coomilns
MTOC SH56 was confirned by followding TLE plate cthod ay deseribed proviously by e Guo
CF Zhang LW, Han X, LE LY De M, Y EX, Feog 2., Zhang Y.C, X XR. (20115 Shont

commmmicition, 3 seositive method for qualilatiee - screening of bile el hydeolaseqactive

lactabacll based on ib-aver chromsatography, Joumal of Dakry Sctance, W4 17331737,

Bacilfuy coaguly MTCC 3856 was grown in MRS brath st 370 for 18 % followed by
cenrifisgation at 8000 rpm at 4 50 G 10 mibnges. Cell pellets were ther washed with 2wl of
sterdte ffer (0.1 MOPBS, pH 6.5). After washing, § mi of buller solution was added to the celf
pelters of Bactifur coaguions MECC 3856 Bacterial suspension {1 ml) was srixed with reaction
med (1wl The reaction max contained MBS brath, Sodivm sall of tawrodecwvahalate {THC,
4.3% wivy i phosphate bulfer (0.0 molD which gave a fingd pH of 85, The strins were then
culthvated ab 37°C for % b Alter the coltivation, the samples wers vacuum evaporafed. and-the
vestdunds were subssquently dissolved ¥ oo of methanol, followed by contnfuostion g 8,000
ypwn for 3 mimae The supersatants were spotted ome the baselines onsilice TLC platsg {1810
an, TLO silica gel 5O F234; Merck) along with spotiing of standard sefutions, which were
wtodesyycholute v methanol €3 ol Deoxycholic scid in wethane! (5 mmal®) The mobile
phase contained oanty! acetate, proplonic acld, meprapanol and waler at a ratio of 4l 340 20 1,
The mobile phave was slowed 1o wigrate alongwith TLO plates for 30 minutes, The plates wirg
then dried and spraved with 10 % whvsolution of phosphomolybdic acid in-efhanol. followed by

drying & BOC for 5 woin using hot air oven. Deoxyeholio acid wiw liborsiod fom bile salts by

b
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BSH positive Revillny cosgedons MTEC SEM. Results o8 TLU were evaluated by comparing

with standards,

{Pars B025] Ravcterid provwdl and Cholestered sssimilation
Growth of Broiflus coagaduns MTCC 3856 in the prescuce of cholesteral way assessed ot different
time intervals Gl b, Boeitlss cosgrdans MTTL S856 was wocdlaied in the storilized MBS broth
media: sopplenomied. with 038%  owshbile and 108 ppiel  water goluble  cholegiadd
{polvouyethamdcholesteryt sebacate). This was then incubated at 37°C with gentle shaking (100 spm}
for 24 ko Sawmples were taken st difforent Sme intervals 0, 6,12, 18 and 24 1) and the bactenal
srowth was wenswred at 600 mm astue UV spedraphatonieter (Shivaden UV-16012C): Cholesteral
assimilation determined asccording'to ihe wiethod deseribed By the Ruded sod Mornis (1973 with soiae
modifications. praposed by Liony and Shah (3005 After the incgbation, colls wers conirifuged
E.000 vpm, et 4” € for Hnmn) ad the retnaining cholestons conpentration o the supersatant was
deternnned esing speottophotometer (Shinadaw IV-1S01PCH methad. OQne mi of the aliquot wag
addad with 1 mi of KOH (33% wivy and 2 ail of abgohie ethanel, vorfexed for Vin, Sollowid Ty
henting a0 37°C for 45 min, After cooling, ¥ o of distilled water and 3 nil of bexans wore added and
vortesed for 1 nnr Ooe mib ol the hexane layer was transferred intea glass tube and svaporated. The
wwaidon was immediately dissobved i 2 ml of o-phihalaldehede ragent, After complete miging, 0.3
it of concentried sulfiic acid was added and the pvixture was vortexed for 1 pun. Absorbance was
vead ot 530w after 10 min as desoribed by Radad LL, Monis MD Determination of Choledtored
 a-phthidaletoeds. J Liptd Rex 197314 (313040, All experirosnts were pecfonmed n riplicare
and repested twice The cholestetol cotcentranon was réad off 1 standard cunve prepared using the
cholestorad stock sedution {(fgars 3% The ability of Beadliy congadans MTCC 3856 w0 assimilata
cholesterol was. expressed as the percentage of cholesterol removed at esch incubation intervad as
follows:
Cholesterol assimilationtemoval (%) = 100 - [{residual cholestersl afier fermentation/Tuitial

chtlestors] added) » 10U

{Para G0I6] Chokesterol remuvalassimilations by growing cells, resting cells and Heat Killed
{dead) cells of Bactilus congulans MTCC 3856

The gbility to asdhmiiate/roreve the cholesterol by the nor-grawing onlls such oy rasting oolls and
heat killed {deady celle of Bacifliy voagifony MTOC 5836 was detennined snd compared awith
gfowing cells. Resting cells were prepared by growing Bacilflie congalmn MTCC 5856 4a MRS
modia overnight folfowed by eonsrifispation (8000 rpm w1 490 fir 10 mbsutest 16 obitdingd ool mass,
Ty coll mges v firther suspended into sterile phosphate buffer (0.G5 M, pH 83) comaining $.3%
fwivy oxbile and 160 peimd of watersoluble cholesierol and then incubated for 24 & ar 37 °C. Heat

killed {dead) cells wore wopared by growing Sovdliy  congilens MTCT 3858 v MRS media
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ovesieht Geffowed stoclaving o321 0 S 1 o AR sutoshive, Golls weere collected by
genirifoation (L0080 o ot 4%C for 10 misutes) and susponded ascotically oy MBS bruth

suppleiented with 0.3% (u/v) oxbile acid and 100 pgimi of water-soluble cholestorol and then

T 5856

incabated Jor 24 b at 37 7C. Orowing cells were prepared by growing Baciflus coagudons ¥
i MRS modia evernight and then 1 md of this was added 10 the MRS broth supplomented with 9.3%
{wivy oxhite word and 100 geimd of water-solable cholestore followed by incubation for24h af 37,
Adter incabaiton; all the samples werd centtifuged (008 fpm ot 4°C for 20 minutesy and chelesterdt
coneentrations m e supersatints were measwed  following the Colorimetde mothod using
Spectrophotometer 88 deverthed above. ARl experiments were performed in eriplicate snd wssayed

fAn

Para BUZT) Assimailation of cholesterol from the differcont food souvee by the Beclllus ceapalans
M $856 wndor gasivie stress

The effect of cholostero! sssiifation by the Becithey copgulons MTUC 3856 on the cholestero! vch
food seurce was irvestizated by the method deseribed sarhior by de Palencia PF, Lopsr B, Corlid AL,
Peldes €, Roquena T, Proliote straing survival under einwated gagirvintesting] conditions, v vifie
adheston fo Caco-2 cells and effect-on cvtbkine secreiion, Far Food Res Technol 2008: 227 1475
AR ard by Ritter By Rodler €, vorAh Ul Bvaluation of the peesags of Toctofaoiifey passerd KT and
Ritdobocieria frot e stomach o intesting using a single regctor model. BMC Microbiol 20099
P85 with some modifications, A knowa weight of Egg volk, utter feow milk by and cleaned and
processest chicken Hver was taken i sterile beaker, Chivken lver was washed with the water and
soaked into the 7% ethaned for 30 min and rinsed with sterile distitled water and then homogenized
Iy adding into 8.2 M phosphate buffer pH 70, To mimic the trvivo conditions, all symples were
added 1o the 10 of g sterfle clectrolvte solution (6.2 g/h NaCL 22 0L KO, 022 oL Calhyand 1.3
&1 NaBCO) and besoryme (00124, Sigms-Alddeich) and pepsin (8.3%, Stgma-Aldrich). The pHoof
the samples was decredsed to 1.5 by adding L8 sl HOL Bocifles cengulom MTCT 5836 was
added fo sach group and incubated at 37°C with gentde shaking {100 rpm) for 3 b After the
invohation, pH of sach sample wis adjvsted aseptically o 7.0 wsing stpeile sodivm bivarbunate
saturated solution (8%, W) Oxyeen veducing exvyme Oxvesse (Oxyrase” for Broth, Oxyrase Ing
Ohto, USAY was added to each flask o induce anaierobic envirpnment, Stenile bile salt (0:3%, wfe,
Sigmu Aldrick) ond panercatin from parcine (9.1%, wiv, Sigma Aldvighy weve also added 10 thy sach
sroup, Sterile electrolyte solution contwining 043% bile sl wnd G pancrestin (final
concentration, both from Sigma Aldrich) were added to- all the samples. All the samples. wers
indubated at 37°C wilvgenile shabdng (106 tom) for 34 b, Affer incubation, sdfiples v confifuged
(R0 rpry at 4°C for ) minotest and choléoerol cottont was ostimated iy the sapeoatant by the

method described above
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[Pava 0028] Results:

{Para G029 Bie Saft Bydroluse Activity of Bacilluy congulinns MTCC 5856

Hocittar coapulons MTUC 5856 growth was observed on the sgar plate containing ox bile s
salcham carbonate whish indicated it solerance against ox bile and pressase of bile salt hydrolase
activity. There was 1 nn clear zobe in the soft agar plate (Fig. 1) which ingicated the prosence off
bule salt Hydrolase, Forther, bile salt hydvolase activity was conlivmed by TLC vwthod which has
e soustisRy and acosptability, The hydeolvals of sodiven tawodeoxycholate and the formgtion of
deoxyeholic acid by the Rapilian et MTOC 5838 clewly sugpested the production of bile'sal
hydrolase, RY valae tor shindard deoxycholate was 0.8V winch was matching with the R valws ol the
demcholate liburated frone the sedinn Buradlessyeholate when dncubsted: dlovg with Bocilie

cngubuny MTCC 5856,

Pava 8030] Assimilation/removal of cholesteral by the Bucilllus congrdans MTCC 5858

There was a tiowe depondant assiailatioremoval of cholesisral by the Racillis cosgrdany MTCC
S835 {Fig. 31 At 24 b of wicubation, muximum renovad of cholesteral was observed and also
maximwn growlh wis obsorved @ 24 b This dicaied that the growilcolonizaion of Becifhy
coggafans MICC 3856 was responsible for the assimiladon’iemoval of cholesterol. Puriber, different
comcenirations. of cholesterol were added {0 media- snd fncubated alony with Beciiny coagulang
MTEC 5886 fir 24 b in presorive of Ox bile (hile salty: Time dopendonl asstmilationdomoval of
cholesterol way noticed ftable D However, regacdiess of wininnen conventration (23 wginl) or the
mximm - conventration (200 pgfml) of cholesterel, the sssinhition was almost similar snd

masimun assiniiavondrenoval of cholesterol was noticed at 24 0 incubation (table 1)

Table L Effect of Bacifluy "congufons MTC 3856 on the redustion of cholesicrol in the prosence of

ox hils,

Time Cholestere! pg/od, (W)

{h)

{63.5} 4.3 B0

8
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{Para 89311 Assimilation/removal of cholesteral by the non-growing colls of Beoiffuey coapalens
ML 3856

The abilite of Bacdlns covgudans MTCC S556, sither growing or ton-growing (resting o heat killed
dead colls) 1o remove cholesteral wag bvesiigaied, The removal of cholesteral varied romarkably in
growing cells (48,420} contpared 1o testing and dead cells 36.36% and 8.5%0 in 24 horspectively
{Fig. 3. However, vosting cells and howt kitled dead colls wers alsn able to remave cholosteral, This

widicated that O BacH s coggrdans MTCC 5856 has the shilily to sssinglatereniove the cholesiorol

i it growving or the noa-growing forre fresting and heat hilled dead).

Para 8032 Assimyation/remaval of cholestersd by Sacilles oepdans MICC $850 i
Cholesterol rieh fomls

Theoffewt of Bueiliny vongdons MTCE 5858 to asstmilateromove the cholesterol in chelesterol rich
food sourse such ag egg voll, clacken Tver and butler wnder gastrip seess (acid and bile acids) was
investigated with the aim to undergisnd e fn-vive efficacy of Bacilhus sosgidony MTCC 38356, The
significant reducion/ssstnilation of cholestorol eas obstrved inall cholesterol rich food searcesafier
b ool Bocilhs comgadans MTOC 3856 fomeniation (Fig, 43, The redivetion of cholestorsd in-egg
volk, chicken tiver wnd butter was 39.79%, 45 14% and 99.51% respectively after the 24 b of Bavilius
coegidans MTCE 3856 formontation, The dota of the study-conchided shat- Bacilhiy coggitans MICE
3856 has the ability to avaimilate/remove cholesterel iy foods o an bewive mimicking conditions,

s, confirmed the officacy,

{Pava B33 EXAMPLE 20 Ryvpolipidemic effects of Bacilfoy coagalans MTCC 5836~ a dlinical
evalaation

{Pars 0034] ETHICS

{Pava BU35] Tnstitationad Eilios Commitice

Al pertinent study docursents were reviewed by the Institutional Ethics Covumittes (1RCS, Life Care
Hospatal, Bangadore prior 1o stedy witigtion and pave o favourable opinton, Thiz JEC fmonons
independently of Sami Labs Liteiied or CHnWorld Private Lindied (CRG) and the opepations arg in
gomphiance w4 Part 56 of Tide 21 of de Code of Foderd Repultions (CFR) wud dicrnstional
Couferance. on Hurmonization (CHY puidelines. The afsromentioned Ethics Commitioe s
registered under CDACOY as per the Gazee Notification Number F2R-HMS-H1), dated 21 DEC

1943 and lasvamended vide nosification numbsr GBR. 76(E) dated S8 FER 3012

[Para $036] Ethical Conduct of the Study
This rescarch was conducted in sccordance with e chnical rescarch gridelines established by th
Drugs and Cosmotics Ast, 19490 of India, Dries and Oosmstics Rules, 1843 of India, Ethical
10
SUBSTITUTE SHEET (RULE 26)



CA 03065162 2019-11-27

WO 2018/226271 PCT/US2018/019088

Guidelings for Diomedicyd Research on Human Paivipants, 2000 of ladisn Toungifiof Madicsl
Regeareh (IOMR] tn India, the principlon enpocisted fu the Daclaration pi Hplsinkl (Bdinbwrgh, 20005

and the JOH ~ hermonived tripartite geideline regarding Good Chindeal Practice (GUF).

[Para 5037) Subject Infurmation and Consent

Written and oral mfomation about the siudy i 2 lasguage wasily undosstandable by the stady
voluntesrs was provided, Each voluatesr was infivmed by the fnvestigator, prior by e sorgening, of
the prrpose of this climcal tial, including possible nsks and benefits and documented the informed
consent provess m the patient’s file. Prior to eniry indo the stedy or initiation of noy study refated
procedures, the patien rond, stgned and dated the 1EC approved informued codscar for. Sefficient
e was provided for each subjedt 1o declde whether o participate i the study and all the grostions
and elyrifications rogarding the study wers chetfied by the fovestignton to the patient's sansfaction;
The person exconting the consent alse signed and doted the fingd consent form pave. The sublset’s
willingness o participate i the study was docomenied i sowrce notes by the Iyedligaiors. The
origingl sigued Informed consent fonn has boep swomrleed, i pon-tochuieal teome, the pupose of

the siudy, the procedures fo be carmed out, and the potentad havards, Wame

[Pava B038] STUDY RATIONALE
The current clinies! tudy was ploraed 1o assess U officavy and safety of Bactdls covpnfans MICE

$956 €2 x 10 ofty i parients with dystipidemin (r=3e),

[Para (039] STURY OBIECTIVES
{Pays 06401 Priveayy Objective

T tvain - oljective was by assess thy officasy of Racilfuy congrlons MTCC 5836 i Palonty with

dyshipidentia

{Pava 4041] Efficacy Outcomes
s Changes in Lipid Profile,

» . Change nquabioe of life,

[Para 8042 Sccondary Dhjective
The secondary obiective was to assess the safety of Bavillus congidars MTOCSRSE {210 ¢hg) m

Pattonts with dyslipidensa.

[Pavy 60437 Safety Dutenmnes

s Aayy reposts of adverss or serious adverag Seents.
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s Abnovnal vital signs & lab patameters,

[Para 8034] Sclection of Study Population

Suhjects were included in the study i fndicated “Yes™ to all of the inchusion criteria and “No™ 10 all of
the exchuston stiterla

[Pava 8045] Inclusion Criterda

The Inclesion Critena secveas bllows:

1. Pauents with dyslipidemia

2. Agebetweon 30 and 63 years,
3, Have not consuvied muy probiotic for the last 2 reenflis prior to reendiment.

4. Al tocomply with the shady protozel.

[Para 0046] Fechaim Crilerin

The Excluston CUriterla were as follows:

Lo Brogant wornen, hussing mothers or subject who does pobagree fo aasigned contracsptionid the
stady.

2. Histary of agute or chronie Winesy (such as cancey ovanthritiy thanmatoid).

3 Using any medication such @ sioroids or antibiotics which might affect viability of gt
microcaganism at rerraiboont and during intervention phass,

4. Particioation fy a CHmtesd stady - doning the proveding 90 days.

i Anycontraindication to blood sampling:

6. Pationts asing vogurl us their daily meall

[Para 8047 TREATMENT LINE

{Parg BO4S] Dose Administration and Treatment Regimen

Subjocts were adminisiered one capeuale of Baciflus congnlans MTCC 5836 contalining 2 = 107 e
onice o day orally for ¢ perod of W days

{Pare 0649 Prioe and Concomitant Therapy

History of any medicsiions being wsed wers slicited and documented. Ay other medicaiion that was
used during the stady dbraBion was dso docemented. The subjects were folloved up regilardy and alf
concomitant dosing from the tms of screbting HH the follow up vistwas capiured and recorded and
go-snorbid and comeomitant wedisine wers captisred wm e shudy,

[Pary 6050] Treatment Compliance

Comphianse with stady medication sax mwviewed st cach visit. The fask was  performed by
exginination of the rovned meditation and prio inguiy. AR decpansability seeords awers

invorponsted mo the lnvestigator's study fike.
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[Para 8031 METHOBOLOGY FOR ASSESEMNT OF EFFICACY AND SAFETY
VARIABLES

{Pavs 8852 Chavges i Taboratory . prwncters: from soroening o day- 90 were observed. - Blood
samples (12.0 mb) will be collessed in nentrifige tubes at serconing. Uplloction, sanple shipment sad

processing will be performied as vecornmended or specilfied dn the Iab vwanmal.

{Para 6033] Tha followiny was assessed

Hematolagy (Hemeglobin, Facked cell volume, White blood cell conm-differemial lenkoeyte count,
Mo call volume, Mpan corpusoular homoglolin,  Mean corpustudr homoglobin concentration;
Mean platelet volume).

1

Complete tipid profile (Low density Dipoproteln, Very low densisy hipoprotein, High density
Hpaprotein, Toial Cholesters!, Trighveerides).

Unine Pregnmmcy test - All fersales whe did not resch menopause will underge a pregnaney test.

[Para BASH] Statisticat Methuds

Laboratory dita was sunsndrized by presenting suminsry statistics of fow data and changs from
baseline values showing change frons baseline o wod of stadhy. The stguistical wols that was vsedand
performed i this sindy will be detailed in the statistical anadysis pha; the same will be-dellowed for
analysis. For continuous dela such astage, the dosoriptive statistics Mean, Mode, Median, O, 93,
FOR, Whisker, 93% € Mean and 95% CF was prevented.  For categorfcal data suel as sex, the
frequency and porcondage way proseided, For al the paramciors like liver profile. anti-oxidant
Eneymes (Blomarkere), Hastatology, Hipid Profile, mnd quality of Tife quastionnaive were caloulated
fromy sereening to vistt 4 A p value wes imessured betwesn sereentig and visit 4 pver QOL domain,
The p value was apatysed using Leven sseale Test on MINITAB. These senres were ablatned wsing
tive snaple G tost snd maltiple comaparisone using mthod of mull vpotbesiy sy Levene’s soale of
mean shange,  The analysis of efficeey of the produst way estinteied on lipid and diabetic profils
which was perforsted through ANOVA and vultiple comparisons & Test and weihod of nulfl
bypothesis. A mean P~ Vilae change was observed and caloudated for these efficacy parameters from
Visi 1 to Visit 4 which was advised a3 Day O (0 Bay 90 iu the praocol. - An aveeage mesn aud ¥
value was catoudated with 5% Clowan for the safely pirametors Jike Honatology profile rom day @
to Dy 80 through kst and ANOVA, For demographic profile average sind sange was obiained by

simple statistical mathods,

{Para 0055 Safery Evaluations
The assessments for vafbty were bised maindy on reporting of adverse eventy by the subjects. Other
safety data fog vital sigos, Iebormory sests) was summarieed by presesting the sember ad no
adverse ovends have ocourvest. Labaratory dids wog sunanarized by prossnting swinnary statisticg of
i3
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raw. date and changs from soreoning values ay well s shifl tabloy showing chanpes Fonr setepming {6

end-of shady Dy Iaboratory vabues redative to normal reference limits.

{Para G036 Aualysis of Adverse Events: Nooadvoise oventg s reponed by (e palionts who

fuwned up tothe clinical site on Day 90 and wori 18 davs of telephonie follow-ug,

[Para 0571 Deaths, Dther Sovious Adverse Events, and Othey Sienificant Advérse Evenls:

Thisre wore no Seripus Adverse Events of Sipnificant Adverse Fyems noticed fu s study.

{Para BOSB] RESULTS

[Pava 0052 Towl 3¢ Sobjeoty were carolled observing a sticr line on inclusion and exchision
criteria. Privoipal Investigator wnd study eam strictly followed the protoeol. The study’s overall safoty
and efficacy purameters were caleulated based on the mean valve change and p vedue, The efficacy
parameter of the study was oxtimated over lipid prodile amd te safely parameiors weee blood
ivestigation like homstology and demographic prfife. The resalts were Justified with mean chings
between screontng by Daye 90 for e officaey parameters. The helow: table seports the domogiaphic

slata i the soreening visit of the patienis

[Pava 8060] Table 3: Demographic data ~ Sereening visit

Treatmont Growps Bocillus coupaions MTCC 5856

Paranter Average | Maodian | Mode |3 1 Q3 | Maximum | Minimom | Range
Age {yearsy 383 A5 46 46 | 60 &3 33 65
Weight (kg 66,3 % RN TS B T C 0 % W

37311658

Haight (ms) YU R T ST0 TS B TS N SO B 1828 | 137 450
BYT (kg ) SRR 05 | 258 | 2047 36611 382 | 1868 15,52

Systolic Blnad

Pressare (andly) | 1347 138 136 24 1385

3 {79 15T O
Diastolic Blood
Prossore (oo BR2R 8¢ T "‘ih ay {18 0] i
Pulse Bute diming RT3 71 71 71 3 ) 71 1e
14
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Hewrt Rate {hhnsind| EAR. KR! 1 71 72 T4 2 RN R

Respiration Rate

{/mi) i3 21 M RS S s 22 Lo 23

Gender & Digt

Category N{%)
Make 20T %
Femmse,  saew
Vegehnian 133380
17
Non Vegeigrian
{S6.6T%)

Q1:Quartile] and Q3:Quartile 3

{Pava B051] SAFETY EVALLATION

{Para (062] Extent of Exposure: 98 days,

{Pary 8063 Briol summary of Advorse Bvang

For the safoty evalustion the prramsters considerad fn this study weve physical exanmnations, vital

signs namgly Mood Pressure, et rate, Pulse rathy and respiratony rife,

[Pary 0064] Anidysic of Adverse Bvent
No statistioally significant changes were observed with sespeet o vitals, laboratory parameters aad

vhnical findings frows scroening to end of #w study,

[Para $068] Listing of Individheal Rabiatory ineasarentents by the Pationt and each Abnovmal
Laborstory value

No abnorsnal laboratory values were obseryed,

[Para ion] Deathy, Othor Sertous Adverse Events and Other SMgnificant Adverse BEvents

None of the pativnty goreled i (his study had any sevloue or significant adverse events. Thare were

10 doaths reporied nthis study.
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[Para 8067) Safcty conclasion

On the seresning vistland duwring the whole comrse of the study the viial stons wite nommal. No
On dl safey vistand during the whol of the study the vikl g LN

statistical siznificant changes were obasgrved, Mo clivieally significance concermng saloy wag

phserved with taspest to Iaborsiory pasuneters S sereening 10 ond of the study,

The tables 4 and 5 réport i safety parameters for e screetng snd il visit

[Para 4068] Table 4: Safety Parameters (Homatology) for screeuming visit

13,005,
1468|0863
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{Paray p06Y Table 8y Safety Parametors (Hacomatologv for fingd vixit
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{Para 8070] EFFICACY EVALUATION

For efficacy prrameters Bke totd cholesteral, LDL, 16 and quality of e e mean ¢ value change

SE5E had showed statistical significant effect on - totad’ cholesterel, LI, TG and quadity of Hie from

sday O 1o day 90,
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[Para 8071] Table & ~Mean chanpe in Lipid Profile

PCT/US2018/019088

Visity

Booifls coagpalans MTCC 86887

Muin = 8D

p value Bebween the visits

Trighyeerides {mg/idL)

Baschine (Dav

T2

- Finad Visit (Day 90)

ERMIERE H i

: i R R (s
- Fiogl Visit (Day 50 | 190123103
Total Cholesteral {mg/dla
Baseline (Day O 20444341
| P S
- Vinal Visit {Day 90 | omodayry
LD (mgrdld
Baseline {Bay () 16622464
; pBy
- Final Visit (Day 903 | 12912472
HDL (gl
Baseling (Day ¢ SO A6
| s
- Final Visit (Day 903 | 5231610.80
VLDL {meidh)
Baseline {Day O IRA2IT32
s

{Para 0072] EXAMPLE & Chelosterd lowsring compositims/hnnsifations oromtaining Bacillus

coagedans

[Para $073] Tubles 7, 8and ¥ provide illustrative examples of food fernwmiations containing Baciiluy

goagidans for lowering cholesterol
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[Pava 8074) Table T: NutriCereal Premix (Vanills Flavoan)

Active Ingredicnts
Racitlus coagulons MTCC 3856 (b’ jeiph cfpdy heeling, Fabenol® Maxi

{z‘*é‘mﬁe@}‘r&s yidearts extrach)

Exgipionss
Corn Flabes {Cnshed to 4 mm), Skimmed Milk Powder, Sova Protein laolate,

{arageenan, Suceatose, Vapilla Flaymw

Mote: & Reglstored Tradeauk of Sabinsa Comormion, USA

{Pava 0673 Tuble 8: NutriCereal Premyix (Strawberry Flavour)

Active Ingredicoty
Bacithe coagdony MTCC 3856 (1710%0 Ix10M ofe), Toulin, Fabenol® Max

{Fhareolus velearis extract)

Excipionty
Corn Flakes Crashed v 4 mm), Skinmned Muk Powder, Sova Proteln Isolate,

Carageenan, Sucralose, Suawbeny Flavour, Sabest® {Bestroot extract)

Note: ® Regivtered Trademark of Sabinsa Carporation, 1SA

[Pava G076] Table & Instant Dairy Dessert Premig

Active Ingredicnts

Baciling congaians MTCC 3856 (123050 110" ofu), Fracto Oligosachbarides

Excipioaty
Starch (M Creamey 186}, Skimned Mk Powder, Pectin, Whele mill powder,

Sucratose, Citrie dad, Malic Agtd, Salt, Yogert faveur, Vaonls Flevow. T

sodivereitrate, Gusr gum

{Para 8077} Tables B 11 and 12 peovide Slustrative oxamples  of mugacnutival “fornukations

contaming Bacihes cosgnios for loweting cholesterol.

[Para 8078] Table 10: Bucilles coagrdany Thewable Tablet (For Cholestersl Lowering
Active Ingrodienty ‘
Bactlius conguleors MTCEC 3856

| fnllion i

Exeipivnts

Sugar, Flavouring sgent (Vanills ice cream Flavour), Magnesium stearare

Note: Hacilfes congdins has fotal vishle countof 15 bitlion spores per pram.
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[Para 0079] Table 11; Hecillas coagalans Tablet (Tor Cholestersd Lowering)

Agtive Tnpredicnts
Brcifuy coagidany MTCC 5886

2 bitlion ohi

Excipionts

Microcrystadline collulose, Colloidal sibicon dioxide; Magneshun stearate

MNote: Bacills ¢

{Pars 0080] Table 12: Bacillny coagidans Capsule (For Cholesterol Lowering)

g s totad visble countof 15 Billion spores per pram.

Active Ingredients
Hacitliy cosgddans MTCC 3456

I hitlion cfu

Excipionts

Microcrystalling eeiulose

Nater Bacilius congrdans has total vighle count of 13 billion spores per gram,

[Pava 0081} The shove Dipudations are just hstrative exemple, any Tornulaton containing the

sbove sefive ingredient infended for the said mmpose will be considersd equivalant,

[Pava 882 While the vvention has been deseribed with reforonceto o prefored cimboedinent, 01 b

be cleardy anderstood By those shilled in the at gt the inventies s oot limited thereto. Rather, te

scope of the invention fs10 be fnterpreted only in conjanction with the appended claims.

20
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We claim,

1.

10.

11.

12.

Use of a probiotic bacteria Bacillus coagulans MTCC 5856 for cholesterol assimilation,

absorption and removal from a mammal.

. The use of claim 1, wherein the Bacillus coagulans is in the form of vegetative cell or

spore.

. The use of claim 2, wherein the spore include viable or dead spores of Bacillus

coagulans, wherein the dead spores are heat killed.

The use of claim 2, wherein the vegetative cell include viable or dead cells of Bacillus

coagulans.

. The use of any one of claims 1-4, wherein the Bacillus coagulans is for an oral

administration in the form of tablets, capsules, syrups, gummies, powders, suspensions,

emulsions, chewables, candies or eatables.

The use of any one of claims 1-5, wherein the effective dose of Bacillus coagulans is

1x10°to 1x10™ cfu.

The use of any one of claims 1-6, wherein the effective dose of Bacillus coagulans is

2x10° cfu.
The use of any one of claims 1-7, wherein the mammal is a human.

Use of a probiotic bacteria Bacillus coagulans MTCC 5856 for bile salt hydrolase

production and bile salts deconjugation in a mammal.

The use of claim 9, wherein production of bile salt hydrolase (BSH) and deconjugating
bile salts by the probiotic bacteria Bacillus coagulans results in effective cholesterol

reduction in mammals.

The use of claim 9 or 10, wherein the Bacillus coagulans is in the form of a vegetative

cell or spore.

The use of claim 11, wherein the spore include viable or dead spores of Bacillus

coagulans, wherein the dead spores are heat killed.
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13. The use of claim 11, wherein the vegetative cells include viable or dead cells of Bacillus

coagulans.

14. The use of any one of claims 9-13, wherein the Bacillus coagulans is formulated for an
administration orally in the form of tablets, capsules, syrups, gummies, powders,

suspensions, emulsions, chewable, candies or eatables.

15. The use of any one of claims 9-14, wherein the effective dose of Bacillus coagulans is

1x10%to 1x10™ cfu.

16. The use of any one of claims 9-15, wherein the effective dose of Bacillus coagulans is

2x10° cfu.
17. The use of any one of claims 9-16, wherein the mammal is a human.

18. Use of a probiotic bacteria Bacillus coagulans MTCC 5856 for preventing or treating

hypercholesterolemia in a mammal with elevated cholesterol levels.

19. The use of claim 18, wherein the Bacillus coagulans is formulated for an administration

in the form of vegetative cell or spore.

20. The use of claim 18, wherein the spore include viable or dead spores of Bacillus

coagulans, wherein the dead spores are heat killed.

21. The use of claim 18, wherein the vegetative cell include viable or dead cells of Bacillus

coagulans.

22. The use of any one of claims 18-21, wherein the Bacillus coagulans is for an oral
administration in the form of tablets, capsules, syrups, gummies, powders, suspensions,

emulsions, chewable, candies or eatables.

23. The use of any one of claims 18-22, wherein the effective dose of Bacillus coagulans is
1x10°to 1x10™ cfu.

24. The use of any one of claims 18-23, wherein the effective dose of Bacillus coagulans is

2x10° cfu.

25. The use of any one of claims 18-24, wherein the mammal is a human.
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26. Use of a probiotic bacteria Bacillus coagulans MTCC 5856 for the treatment of

dyslipidemia in a mammal with elevated lipid levels.

27. The use of claim 26, wherein the Bacillus coagulans is in the form of vegetative cell or

spore.

28. The use of claim 27, wherein the spore include viable or dead spores of Bacillus

coagulans, wherein the dead spores are heat killed.

29. The use of claim 27, wherein the vegetative cells include viable or dead cells of Bacillus

coagulans.

30. The use of any one of claims 26-29, wherein the Bacillus coagulans is for an oral
administration in the form of tablets, capsules, syrups, gummies, powders, suspensions,

emulsions, chewable, candies or eatables.

31. The use of any one of claims 26-30, wherein the effective dose of Bacillus coagulans is

about 1x10°to 1x10™ cfu.

32. The use of any one of claims 26-31, wherein the effective dose of Bacillus coagulans is

2x10° cfu.

33. The use of any one of claims 26-32, wherein, therapeutic management of dyslipidemia is
effected before the onset and for preventing disease conditions selected from the group
consisting of high cholesterol induced atherosclerosis, coronary artery disease, hepatic

steatosis and associated non alcoholic fatty liver disease, diabetes mellitus and obesity.

34. The use of any one of claims 26-33, wherein the mammal is a human.
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